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Royal Commission to Inquire Into ond Report Upon the Crash on Mount Erebus,
Antarctica, of a DCI10 Afreraft aperoted by Afr New Zealand Limited

ELIZABETH THE SECOND, by the Grace of God Queen of New
Zealand and Her Other Realms and Territories, Head of the
Commonwealth, Defender of the Faith:

To our Trusty and Well-beloved The Honourable PETER THOMAS
MAHON, of Auckland, a Judge of the High Court of New Zealand:

GREETING:

WHEREAS, on the morning of the 28th day of November 1979, a DC10
Seres 30 aircraft, operated by Air New Zealand Limited and bearing the
nationality and registradon marks ZK-NZP, took off from Auckland, at
the beginning of a flight designated as Flight TE 901, a scenic passenger
flight over Antarctica:

And whereas the next point of intended landing of the aircraft, after
taking off from Aickland, arid'fly'ing over Antarctich, was Christchurch:

And whereds, ot the 28th day of November 1978, the aircraft crashed
on the slopes of Mount Erebbs, Antatctica, in the course of Flight TE 901:

And iwhereas the crash of the aircraft ,‘rc.su.'{ted Iri the toral loss of the
aircrait and in the death of all persons, believed to have numbered 257, an
board:

And whereds, dn the 28th ddy of November 1979; the aircraft was a
New Zealand aitcrafr and Air New Zealard Limited was bezh the
registered owner and the operator of the aircrait:

And whereas, it is expedient that inquiry should be made into the
causes and circumstances of the crash:

KENOW YE that We, reposing trust and confidence in your integriry,
knowledge, and abitity, do hereby nominale, constitute, and appoint you,
the said The Honourable PETER THOMAS MAHON o be a
Commission to inquire into and report upon:
{a) The time at which the zircraft crashed:
{b) The cause or causes of the crash and the circumstances in which
it happened:
(c) Whether the aircraft and its equipment were suitable for Flight
TE 9017
(d) Whether the aircralt and it3 equipment were properly maintained
and serviced?
{e) Whether the crew ol the aircraft held the appropriace licences and
ratings and had adequate experience to make Flight TE 9017
() Whether, in the course of Flight TE 901, ‘the aircralt was
operated, flown, navigated, or manoeuvred in a manner that was
unsale or in circumstances that were unsafe?
(g} Whether the crash of the aircraft or the death of the passengers
and crew was caused or contributed to by any person (whether or
not that person was on board the aircraft) by an act or omission
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in respect of any function in relation to the operation,
maintenance, servicing, flying, navigation, manoeuvring, or air
traffic control of the aircralt, being a function which that person
had a duty 1o perform ar which good aviation practice required
that person to perform? .

{h) Whether the practice and actions of the Civil Aviation Division of
the Ministry of Transport in respect of Flight TE 901 were such
as might reasonably be regarded as necessary o ensure the safe
operation of aircraft on flights such as TE 9017

(i) The working and adequacy of the existing law and procedures
relating 10—

(i) The investigation of air accidents; and

(ii} In particular, the making available to interested persons of
information obtained during the investugation ol air
accidents:

{i} And other facts or matters arising out of the crash that, in the
interests of public safery, should be known to the authorides
charged with the administration of civil aviation in order that
appropriate measures may be taken for the safery ol persons
engaged in aviation or carried as passengers in aircraft:

And for the better enabling yobt to carry these presents into effect you
are hereby authorised ard empowered to make and conduct any inguiry
or investigation inder these preserits in such manner and at such time and
place as you think expedient, with powet to adjourn from time to time and
place to place as you think fit, and so that these presents shali continue in
force and any such inquiry may at any time and place be resumed
although not regularly adjoutned from time to time ot from place to place:

And you arc hereby strictly chatged and directed that you shall not at
any time publish, save to His Exeellency the Governor-General, in
pursuance of these presents or by His Excellency's direction, the contents
of any report so made or to be made by you, or any evidence or
information obrained by you in the exercise of the powers hereby
conferred on you, except such evidence or information as is received in the
course of a siting open to the public:

And We do further ordain that you have liberry w report your
proceedings and findings under this Our Commission [rom time to time if
you shall judge it expedient to do so:

And, using all due diligence, you are required to report to His
Excellency the Governor-General in writing under your hands, not later
than the 31lst day of October 1980 your findings and opinions on the
matters aforesaid, together with such recommendations as you think fit 1o
make in respect thereof:

And, lastly, it is hereby declared that these presents are issued under
the authority of the Letters Patent of His Late Majesty King George the
Fifth, dated the 1lth day of May 1917, and under the authority of and
subject to the provisions of the Commissions of Inquiry Act 1908, and
with the advice and eonsent of the Executive Council of New Zealand.

In Witness whereof We have caused this Qur Commission to be issued
and the Seal of New Zealand to be hereunto affixed at Wellington this
11th day of June 1980,

Witness The Right Honourable Sir Keith Jacka Holyoake; Knight
Companion of the Most Noble Order of the Garter, Knight Grand Cross
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of the Most Distinguished Order of Saint Michael and Saint George,
Member ol the Order of the Companions of Honour, Principal
Companion of the Queen’s Service Order, Governor-General and
Commander-in-Chief in and over New Zealand.

[L.5.] KEITH HOLYOAKE, Governor-General.
By His Deputy RONALD DAVISON.

By His Excellency’'s Command—
L. R. ADAMS-SCHNEIDER, Actdng for the Prime Minister.

Approved in Council—
P. G. MILLEN, Clerk of the Executive Council.
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Extending the Ttme Within Which the Royal Commission lo Inquire Into and
Report Upan the Crask on Mount Erebus, Antarctica, of a DC10 Aireraft operated
by Air New Zealand Limited May Report

ELIZABETH THE SECOND, by the Grace of God Queen of New
Zealand and Her Other Realms and Territories, Head of the
Commonwealth, Defender of the Faith:

To our Trusty and Well-beloved The Honourable PETER THOMAS
MAHON, of Auckland, a Judge of the High Court of New Zealand:

GREETING:

WHEREAS by Our Warrant dated the 1ith day of June 1980 We
nominated, constituted, and appointed you, the said The Honourable
PETER THOMAS MAHON to be 2 Commission to inquire into and
report upon the causes and circumstances of the erash, on the 28th day of
November 1979, on the slopes of Mount Erebus, Antarctcea, of a DC10
aircraft operated by Air New Zealand Limited:

And whereas by QOur said Warrant you were required to report to His
Excellency the Governor-General, not later than the 31st day of October
1980, your findings and opinions on the marters aforesaid:

And whereas it is expedient that the tme for so reporting should be
extended as hereinafter provided:

Now, therelore, We do hereby extend until the 31st day of December
1980, the rime within whieh you are so required to report, without
prejudice to the continuation of the liberty conferred on you by Our said
Warrant to report your proceedings and findings [rom tme to time if you
should judge it expedient to do so:

And we do hereby confirm Our said Warrant and the Commission
thereby eonstituted save as modified by these presents:

And, lastly, it is hereby declared that these presents are issued under
the authority of the Letters Patent of His Late Majesty King George the
Fifth, dated the 11th day of May 1917, and under the authority of and
subject to the provisions of the Commissions of Inquiry Act [908, and
with the adviee and consent of the Executive Council of New Zealand.

In Witness whereof We have caused this Our Commission to be issued
and the Seal of New Zealand to be heréunto affixed at Wellington this 6th
day of October 1980.

Witmess The Right Honourable Sir Keith Jacka Holyoake; Knight
Companion of the Most Noble Order of the Garter, Knight Grand Cross
of the Most Distinguished Order of Saint Michael and Saint George,
Member of the Order of the Companions of Honour, Principal
Companion of the Queen’s Service Order, Governor-General and
Commander-in-Chief in and over New Zealand.

[L.5.] KEITH HOLYQAKE, Governor-General.

By His Excellency’'s Command—
DUNCAN MACINTYRE, Acting for Prime Minister.

Approved in Council—
A. C. McLEOD, Aecting for Clerk of the Executive Council.
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Further Extending the Time Within Which the Reyal Commission to Inquire Into
and Repert Upon the Crash on Mount Erebus, Antarciica, of a DCI10 Afrcraft
operated by Air New Zealand Limited May Report

ELIZABETH THE SECOND, by the Grace of God Queen of New
Zealand and Her Other Realms and Territories, Head of the
Commonwealth, Defender of the Faith:

To our Trusty and Well-beloved The Honourable PETER THOMAS
MAHON, of Auckland, a Judge of the High Court of New Zealand:

GREETING:

WHEREAS by Our Warrant dated the 1lth day of June 1980 We
nominated, consttuted, and appointed you, the said The Honourable
PETER THOMAS MAHON 1o be a Commission to inquire into and
report upon the causes and circumstances of the crash, on the 28th day of
November 1979, on the slopes of Mount Ercbus, Antarctica, of a DC10
aircraft operated by Alr New Zealand Limited: ]

And whereas by Our said Warrant you were required to report to His
Excellency the Governor-General, not later than the 31st day of October
1980, your findings and opinions on the marters aforesaid:

And whereas by Qur further Warrant dated the 6th day of October
1980 the time within which you were so required to report was extended
until the 31st day of Deeember 1980:

And whereas it is expedient that the tme for so reporting should be
further extended as hereinafter provided:

Now, therelore, We do hereby extend until the 28th day of February
1981, the time within which you are so required to report, without
prejudice to the continuation of the liberty conferred on you by Our said
Warrant to report your proceedings and {indings from time to time if you
should judge it expedient w do so:

And we do hereby confirm Our said Warrant dated the 11th day of
June 1980 and the Commission thereby constituted save as modified by
these presents:

And, lastly, it is hereby declared that these presents are issued under
the authority of the Letters Patent of His Late Majesty King George the
Fifth, dated the 11th day of May 1917, and under the authority of and
subject to the provisions of the Commissions of Inquiry Act 1908, and
with the advice and consent of the Executive Council of New Zealand,

In Witness whereof We have caused this Our Commission to be issued
and the Seal of New Zealand to be hereunto affixed ar Wellington this
15th day of December 1980.

Witness The Honourable Sir David Stuart Beattle, Knight Grand
Cross of the Most Disunguished Order of Saint Michael and Saint
George, Principal Companion of the Queen’s Service Order, one of Her
Maljesty's Counsel learned in the law, Governor-General and
Commander-in-Chiel in and over New Zealand.

[L.S.] DAVID BEATTIE, Governor-General.

By His Excellency's Command—
R. D. MULDOON, Prime Minister.

Approved in Council—
P. G. MILLEN, Clerk ol the Executive Council.
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Further Extending the Time Within Which the Reyal Commission to Inquire Into
arnd Report Upon the Crash on Mount Erebus, Antarctica, of a DC10 Alrcraft
aperated by Air New Zealand Limited May Report

ELIZABETH THE SECOND, by the Grace of God Queen of New
Zealand and Her -Other Realms and Territories, Head of the
Commonwealth, Defender of the Faith:

To our Trusty and Well-beloved The Honourable PETER THOMAS
MATHON, of Auckland, a Judge of the High Court of New Zealand:

GREETING:

WHEREAS by Our Warrant, dated the 1lth day of June 1980, We
nominated, constituted, and appointed you, the said The Honourable
PETER THOMAS MAHON to be a Commission to inquire into and
report upon the causes and circumstances of the crash, on the 28th day of
November 1579, on the slopes of Mount Erebus, Antarctica, of 2 DC10
aircralt operated by Air New Zealand Limited:

And whereas by Our said Warrant you were required to report to His
Excellency the Governor-General, not later than the 31st day of October
1980, your findings and opinions on the matters aforesaid:

And whereas by Our Warrant, dated the 6th day of October 1980, the
time within which you were so required to report was extended undl the
31st day of December 1980:

And whereas by Our Warrant, dated the 15th day of December 1980,
the time within which you were so required to report was further extended
until the 28th day of February 1981:

And whereas it is expedient that the time for so reporting should be
further extended as hereinafter provided:

Now, therefore, We do hereby extend until the 27th day of March 1981,
the time within which you are so required to report, without prejudice to
the continuation of the liberty eonferred on you by Our said Warrant,
dated the 11th day of June 1980, 1o report your proceedings and findings
from time to dme if you should judge it expedient to do sa:

And We do hereby confirm Our said Warrant, dated the 11th day of
June 1980, and the Commission thereby constituted save as modified by
these presents:

And, lastly, it is hereby declared that these presents are issued under
the authority of the Lerters Patent of His Laté Majesty King George the
Fifth, dated the 11th day of May 1917, and under the authority of and
subject to the provisions of the Commissions of Inquiry Act 1908, and
with the advice and consent of the Executive Council of New Zealand.

In Witness whereof We have caused this Our Commission to be issued
and the Seal of New Zealand to be hereunto affixed at Wellington this
23rd day of February 1581,

Witness The Honourable Sir David Stuart Beatde, Knight Grand
Cross of the Maost Distinguished Order of Saint Michael and Saint
George, Principal Companion of the Queen’s Service Order, one of Her
Majesty’s Counsel learned in the law, Governor-General and
Commander-in-Chief in and over New Zealand.

[L.S.] DAVID BEATTIE, Governor-General.
By His Excellency’s Command—

R. D. MULDOQON, Prime Minister.
Approved in Council—

P. G. MILLEN, Clerk of the Executive Council.
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Further Extending the Time Within Which the Royal Commission to Inquire Into
and Report Upon the Crash on Mount Erebus, Antarctica, of a DCI0 Atrcrafi
operated by Air New Zealand Limited May Report

ELIZABETH THE SECOND, by the Grace of God Queen of New
Zealand and Her Other Realms and Territories, Head of the
Commonwealth, Defender of the Faith:

To aur Trusty and Well-beloved The Honourable PETER THOMAS
MAHON of Auckdand a Judge of the High Court of New Zealand:

GREETING:

WHEREAS by Our Warrant, dated the 11th day of June 1880, We
nominated, constituted, and appointed you, the said The Honourable
PETER THOMAS MAHON to be a Commission to inquire into and
report upon the causes and circumstances of the crash, on the 28th day of
November 1979, on the slopes of Mount Erebus, Antarctica, of 2 DCI10
aircraft operated by Air New Zealand Limited:

And whereas by Our said Warrant you were required to report to His
Excellency the Governor-General, not later than the 31st day of October
1980, your findings and opinions on the matters aforesaid:

And whereas by Our Warrant, dated the 23rd day of February 1981,
the time within which you were so required to report was further extendcd
untl the 27th day of March 1981:

And whereas it is expedient that the time [or so reporting should be
further extended as hereinafter provided:

Now, therefore, We do hereby extend undl the 30th day of April 1881,
the time within which you are so required to report, without prejudice to
the continuarion of thc liberty conferred on you by Our said Warrant,
dated the 11th day of June 1980, to report your proceedings and findings
from time to time i you should judge it expedient o do so:

And We do hereby confirm Our said Warrant, dated the 11th day of
June 1980, and the Commission thereby constituted save as modified by
these presents:

And, lastly, it is hereby declared that these presents are issued under
the authority of the Letters Patent of His Late Majesty King George the
Fifth, dated the 11th day of May 1917, and under the authority of and
subject to the provisions of the Commissions of Inguiry Act 1908, and
with the advice and consent of the Execurive Council ol New Zealand.

In Witness whereof We have caused this Our Commission to be issued
and the Seal of New Zealand to be hereunto affixed at Wellington this
23rd day of March 1981.

Witness The Honourable Sir David Stuart Beatte, Knight Grand
Cross of the Most Distinguished Order of Saint Michael and Saint
George, Principal Companion of the Queen’s Service Order, and of Her
Majesty’'s Counsel learned in the law, Governor-General and
Commander-in-Chief in and over New Zealand.

[L.5.] DAVID BEATTIE, Governor-General.
By His Excellency's Command—
R. D. MULDOON, Prime Minister.

Approved in Council—
P. G. MILLEN, Cierk of the Executive Council.
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FOREWORD

1. The Commission heard evidence over a period of 73 days. The notes
ol evidence comprised 3083 pages and the text of the submissions of
counsel at the conclusion of the hearing comprised 368 pages. Two
hundred and eighty-four exhibits were produced.

2. The evidence was recorded on a DEC Tabletop Data Systern PDT
151 machine and copies of evidence were made available to counsel rwice
daily.

3. In addition to hearing evidence in Auckland, I travelied overseas
with Mr W, D. Baragwanath and spent over 3 weeks in the United States,
Canada and in the United Kingdom interviewing experts and obtaining
depositions {rom witnesses who were not available to come to New
Zealand for the hearing. A total of 15 people were interviewed.

4. I paid a visit to Antarctica over a perod of 3 days from 26-29
November 1980. I was accompanied by:

Mr W. D. Baragwanath and Mr G, M. Harrison {Counsel assisting
the Commission)

Sir Rochford Hughes (Technical Consultant to Counsel assisting the
Commission)

Air Commeodore David Crooks {Royal New Zealand Air Foree)

Mr R. B. Thomson {Superintendent, Antarctic Division of the New
Zealand Department of Scientific and Indusuial Research)

Mr J. E. Davies (Director of Administradon and General Services for
Air New Zealand)

There, I was given the opportunity of inspecting all relevant areas of the
terrain, including the crash site on the slopes of Mt, Erebus, and we
inspected the radio and radar and air traflic control facilities at McMurdo
Sound.

5. Counsel were provided with a written summary of the result of the
enquiries made by Mr Baragwanath and myself in our overseas visit, and
also in relation to what we observed and were told in Antarctica.

6. I have drafted this report in such a manner as to avoid wherever
possible technical terms and technical abbreviations, in the hope that the
narrative will be clear to people without technical knowledge of the
niceties of aerial navigation and the like. McMurdo time is 12 hours ahead
of Greenwich Mean Time and New Zealand daylight time is 13 hours
ahead of Greenwich Mean Time. In this report I have used local time,
meaning, in that respect, McMurdo time.

7. Where reference is made to the transcripr of evidence, as opposed w0
the written briels of evidence submitted, then I use the initial ““T"* with
the appropriate page number. Exhibits are indicated by their recorded
number,

8. I express my indebtedness 1o all counsel engaged for the industry and
sldl] with which they dealt with such a variety of evidential and technical
disputes, and for the comprehensive clarity of their final submissions.
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Letter of Transmittal

To His Excellency, The Honourable Sir David Beattie, G.C.M.G., Q.C.,
Governor-General and Commander-in-Chief in and over New Zealand:

MAY IT PLEASE YOUR EXCELLENCY,

His Excellency the then Governor-General by Warrant dated the 11th
day of June 1980 appointed me the undersigned PETER THOMAS
MAFON to report upon the terms of reference stated in that Warrant,

I was originally required to present my report to Your Excellency by 31
Octaber 1980 bur this date was extended and [urther extensions to 30
Apri] 1981 were granted.

I now humbly submit my report for Your Excellency’s consideration.
Dated at Auckland this 16th day of April 1981.

I have the Honour to be Your Excellency's
Mast Obedient Servant.

TS oo

Royal Commissioner,
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PROLOGUE

1. The Ross Dependency is located in the northern area of the antarctic
continent. It comprises that sector which is becween 160° east and 150°
west longitude, together with the islands lying berween those degrees of
longitude and south of latdwude 60°.

2, Ross Island is located at the point where the Ross Sea meets the
permanent Ross ice shelf which extends far away to the south towards the
polar region.

3. The south-west corner of Ross Island consists of a long narrow
peninsula and at the point where the tip of this peninsula joins the
permanent ice shelf there are located two permanent scientific bases. They
occupy opposing sides of the tip of the peninsula and are about 2 miles
apart.

p4-. One of these bases is McMurdo Station which is an American
scientiic base. The other is Scout Base which is the New Zealand
Antarctic base of the Department of Scientific and Industrial Research.
Each of the bases therefore is used for scientfic research. McMurdo
Station is serviced by aircraft of the United States Navy, whereas Scott
Base is serviced by aircraft of the Royal New Zealand Air Force and the
Royal Australian Air Force. There is a landing field located on the ice
shell to the south of the two bases.

5. That stretch of the Ross Sea which lies berween Ross Island and the
mainland of Antarctica to the west is known as McMurdo Sotind. The sea
extends as far south as the Ross ice shelf, which is approximately level
with the location of McMurdo Station and Scott Base. For most of the
year the sea of McMurdo Sound is covered with thick ice. In summer the
ice breaks up and this Erocess gradually proceeds far enough south so as
to enable ice-breaker ships to penetrate down to the head of the Seund.
For a geographical display of this area sce fig. 2, pages 6-7.

6. McMurdo Sound is about 40 miles long and is approximately 40
miles wide. Ata point about midway down the Sound, with Ross Island to
the east and the mainland to the west, the Sound narrows to
approximately 32 miles and then almost immediately widens again to its
40-mile width and continues at that approximate width until terminating
at the ice shelf. In the month of November the winter ice cover of
McMurdo Sound is in the course of being broken up into pack ice and at
thar time of year the breaking-up process has proeeeded as far south as
about the entrance to the Sound. Therefore the approach by air to the
McMurdo area, flying south from New Zealand in November of any year,
will be over the water of the Ross Sea, then over areas of pack ice
interlaced with sea water, and then as the approach to the Sound is
reached, the aircraft will thereafter be flying down the Sound over solid
ice.

7. The ordinary military route used by aircralt of the United States
Navy, the Royal Australian Air Force and the Royal New Zealand Air
Force proeeeds down the centre of McMurdo Sound and then, as the head
of the Sound is drawing near, the descending aircraft will turn leit so as 1o
line up with its approach across the ice shelf to the landing field. The crew
of an aircraft approaching McMurdo Sound {rom the north will therefore
be looking at the scene depicted in photograph fig. I, at page 2. As the
aircraft flies over the Ross Sea, with McMurdo Sound in the distance, the
air crew will see on their right the long vista of Victoria Land with its
ranges of mountains extending far away to the south beyond the limit of
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h}m_aan vision. If‘orward of the aircraft and ro the left will be observed the
dlsnncu.ve_ outlines of Ross Island dominated by M. Erebus. This
mountain is an active volcano. Rising from the crater, at ics peak, there s
.alpercrlninenilonghplume of steam, There are three other mountains on the
island, but the others do not approach in aldtude the 12 450- i
i, bt ¢ e 12 450-foot height of
8. As the aircraft enters the Sound, and if one assumes it is flvi

! , ing down
the centre of r:he Sound, the air crew will see on their laft theVSS%D—ioot
peak of Me. Bird and that peak will be 22 miles to the lefr. Then, as the
aircraft .[hes_on .and~reache5 a point approximately half way down the
Sound, it will find itself abeam of Mt Erebus, and the peak of that
g‘tountﬁnﬁlll be 27 miles of the Jeft of the ajrcraft. During this flight path

own McMurde Sound the mountains of Victoria Land i i

be between 25 and 30 miles away, and on the right wil

9_. There is located at the landin [ield, operated and maintaj

United States Navy, a radio and rfdar instapllation under thetc;lr:ﬁ:;’dﬂ:)?
t‘hc Umted_ States Navy air traffic controller and his staff. The landin
field radar is able to pick up an aircraft on its sereen ar a range of 40 milcsg
which means that the radar operator is able to monitor an aircraft as it
flies. down the Sound and starts its descent towards the landing field. In
addition of course, there are radio transmitters at the airfield by which the
“Ice Tower” (as this installation is called) can keep in continuous radic
contact with the approaching aircraft. The main radio Communications
centre at McMurdo, however, is contained at McMurdo Station itself
This is k_l"lOW.n as “Mac Cenme’ and the operators there can listen to radic;
communications back and forth from an aircraft and the Ice Tower, The
have th.e.1r own eommunieation with the Ice Tower, and Mac Gcnt.re ha!;
I‘.h(‘: _ability to communicate by radic with an approaching aircraft
Military air traffic descending to land at Williams Field adopt an
instrument approach which will generally commence ar the Byrd
reporting point, a geographieal position (not a landmark) located in the
centre of the Sound. This position is situated in the centre of the Sound
between Cape Bernaechi and Cape Royds and is 35 miles from the ice
runway at Williams Field, which is the approximate location of the Ice
Tower. Fxg:. la, page 3, is a photograph of the McMurdo area.

10 As will be apparent from the situation thus generally described, the
air traffic in McMurdo Sound is almost entirely limited to American, New
Zealand, or Australian military aircraft, and all such aireraft durir,lg the
seasons of the year appropriate to such flying, will land at the Armerican
landmg field, However, as from 1977 the McMurdo area had been visited
from time to time in the early and late summer by sightseeing aircraft
operated either by Qantas or by Air New Zealand. '

11. The Air New Zealand aircraft, which were DC10 airliner

down ta the head of the Sound and normally turn left so as 1o Z;::H;dtgz
flat ice shelf to the south of MeMurdo Station and Scatt Base. Such flights
were normally at low altitudes so as to affurd passengers a clear look at
MeMurdo $tation, Scott Base, the Scott Memorial Hut, and other local
features of interest. These aircraft would then come back and fly past
gzgglgaspﬂja%a‘m, "Nof,]d dﬂy away to the north up McMurdo Sound

wi ictoria Land, and then i isi i ’
P Ty bans - pora Land, an would climb up to cruising altitude

12. On the morning of 28 November 1979 the personnel at McMurdo
Station and Scott Base were expecting the arrival of an Air New Zealand
DGO aircraft carrying sightseeing passengers. The flight plan radiced to
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McMurdo from Auckland had named the pilot in command as Captain
Collins. As in the case of previous flights, this aircralt was expected to
arrive at about 1 p.m. local dme. Mac Centre had been advised of the
departure of the DC10 from Christchurch and had obtained radio contact
with the aircralt when it was some hundreds of miles away. It was
expected that the DC10 would fly down McMurdo Sound approximately
along the military air route which I have mentioned. Assuming the
pattern of previous Air New Zealand flights to be repeated, the aircraft
would come in from the north and in the vicinity of Ross Island would
descend to a low level so as to afford the passengers the type of sightseeing
to which I have referred. The aircraft would probably fly down the Sound
at an aldtude of somewhere between 1500 feet and 3000 feet. One
thousand five hundred feet is a periectly safe altitude at which to fly over
flat ground in clear weather, and was the cause of no concern to the
United States Air Traffic Control. The military responsibility of the radar
and radio operators was merely to ensure that the aircraft maintained a
course which kept it clear of any helicopters which might be operating in
the near neighbourhood. MecMurdo Air Traliic Control was also
expecting the early arrival of two United States Navy aircraft, One was a
C-130 Hercules transport approaching from the south-east which was
expected to land on the ice runway at about 1.20 p.m. The other was a
United Srates Air Force C-141 Starlifter jet which was approaching from
New Zealand some 30 minutes behind Flight TE 901.

13. On this particular day, therefore, Mac Centre expected the DC10 to
artive in the vicinity of McMurdo Sound some time between 12 noon and
1 p.m. When the DC10 was about 140 miles out from McMurdo, Mae
Centre wansmitted a weather {oreeast. This was to the efleet that there
was a low overcast over Ross Island and the McMurdo area, and that
there were a few snow showers but that visibility extended for 40 miles. A
little later, the aircraft was informed that there were areas free from cloud
over Victoria Land to the west. Mae Centre suggested that once the
aircraft was within 40 miles of McMurdo Station, meaning thereby the
entrance to McMurdo Sound, it eould be picked up by radar and its
deseent through cloud guided down to an altitude of 1500 feet. This
suggestion was accepted by the air crew. At 1500 feet, under the cloud
layer in the McMurdo area, visibility would be unlimited in all directions.

14. By 12.32 p.m. the aircraft reported itself to be 43 miles to the north
but with a cloud layer below and asked for approval to descend in visuai
meteorologieal conditions (VMQC) which meant thar the pilot expected to
find a gap in the cloud through which he proposed to descend, flying
visually and not under radar control. At that stage the DC10 was at an
altitude of 18 000 feet and Mac Centre approved its deseent in VMG
conditions.

15. By 12.35 p.m., however, it was confirmed between Mac Centre and
the DC10 that the aircraft was now deseending to 10 000 {eet and was
requesting a radar let-down through cloud. This request was accepted by
Mac Centré. The position at that point therefore was that the Caprain of
the DC10 was complying with Mac Cenrtre’s original suggestion that he
descend with radar assistanee through cloud and emerge under the cloud
layer where, at 1500 feet, he would have unlimited visibilicy.

16. At 12,42 p.m. the aircraft informed Mac Centre that it was flying
VMC and that it would proeeed visually to McMurdo. This message
indieated to Mae Centre that the aircraft had found an area free of cloud
through which it would descend before levelling out at an altitude less
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than the cloud base prevailing at McMurdo. Thus the aireralt would be
approaching under the cloud layer in clear air, at an altitude of about
2000 feet. Mac Centre replied requesting the aireralt to maintain VMC
and to keep them advised as to the altitude of the DCI0 as it approached
McMurdo, and this message was acknowledged by the aircraft. In
addition, Mac Centre requested the aircraft to report by radio when it was
10 miles out from McMurdo.

17. There followed further rransmissions between the aircraft and Mac
Centre and then at 12.45 p.m. the aireraft advised Mac Centre that it was
now flying at 6000 feet in the course of descending to 2000 feet and that it
was still flying VMC, This message was acknowledged by Mac Centre.
This was the last transmission reeeived from the DC10. The American
staff at the Ice Tower therelore expected, within a few minutes, to see the
aircraft come into sight as it flew along the Sound under the eloud cover at
an altitude of between 2000 feet and 1500 [eer.

18. Looling a little to the right of McMurdo Sound an abserver on that
day ar the Ice Tower would note that Mt. Erebus (20 miles distant) was
not visible, being surrounded by cloud. Then, looking directly up the
Sound, he would observe that the 2000-3000 fect overcast extended from
Ross Island over towards the centre of the Sound and some distance
beyond., Then looking a lintle further to his left, he would have an
unobstructed view of the mountains of Victoria Land 40 miles away on
the far side of the Sound, and he would probably be able to see that there
was no cloud at all in that area to the north-west. Therelore, looking
generally northwards from the McMurdo airfield the observer could not
have failed to see an aircraft approaching him under the cloud base
towards McMurdo Station. Within 8 minutes or so from the last
transmission it should have come into view. Visibility from the ground
was quite clear. Fig. 11, page 103, shows the view looking northwards up
McMurdo Sound, and the aircraft would come into view at a point above
the horizon to the left of the photograph.

19. The minutes ticked by, and the time soon passed when the DC10
should have been not more than 10 miles away from the head of
McMurdo Sound. But it still did not appear, For a short space of time it
was assumed by the Icc Tower and by Mac Centre that the aircraft may
have diverted over towards Victoria Land to take advantage of the clear
skies in that direction. Bue by abour 12,50 p.m. it was realised by the Ice
Tower that there had been no radio communication from the aircraft since
the ransmission 5 minutes earlier when the aircraft had advised that it
was descending to 2000 feet flying VMC. It will be recalled that this final
message [ollowed a previous notification from the aircraft that it would be
flying in rowards McMurdo,

20. The radio operators at the Ice Tower and at Mac Centre thereupon
initiated a series of radio calls to the aircraft. They called on different
frequencies, but there was no reply. Mac Centre radioed local aircraft to
attempt to get contact with the DCI0, but without success. Thereafter
there were further unsuceessful attempts to locate the whereabouts of the
aircraft. Neither Mac Centre nor the Ice Tower liad any idea where the
aircraft had gone. For all they knew, the captain may have changed his
mind and flown away to the north west to give the passengers a look at the
clear areas of Victoria Land, although the standard practice would have
been o notify Mac Centre of that change of plan.

21. By 2 p.m. the aircraft had been silent for nearly an hour and a
quarter, whereas accepted procedure required the aircraft to have
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reported to Mac Centre at intervals of not less than 30 minutes.
Consequently, at 2 p.m., Mac Centre radioed Air New Zealand
Headquarters in Auckland, New Zealand, and advised that nothing had
been heard from the DC10 for an hour and a half. Mac Cenrtre further
advised Air New Zealand Headquarters that it had therefore placed its
search and reseue aircraft on stand-by.

22. I will not at this stage describe the hours whieh then passed with no
further communication from the aircraft, and the mounting anxiety at
Auckland and at MeMurdo, which culminated with the non-arrival of the
DCI10 in New Zealand at a dme by which all its fuel must have been
exhausted. The United States Navy sent our aireraft on intensive searches
and ultdimately, after several hours, the reason for the long radio silence
from the aircraft was discovered. A United States Navy aircraft found the
wreckage of the DCI0 on the northem slopes of Mt. Erebus at a point
about 1500 Ieet above sea level. The aircraft had been carrying 20 crew
and 237 passengers. There were no survivors.

23. The time of impact was subsequently ascertained to have been
12.50 p.m. The aircraft therefore crashed 5 minutes after the last radio
transmission received by Mac Cenire. Whereas Mac Centre had believed
the aircraft was flying towards McMurdo down the centre of McMurdo
Sound, the DCIO had in fact been flying on a course 27 miles to the east.
The captain and co-pilot must also have believed that they were flying
down the broad and flat expanse of McMurdo Sound, for otherwise they
would not have notfied their intention of approaching McMurdo Seation
at 2000 {eet. In addidon, the aircraft had informed Mac Centre thar it was
flying VMC. If that was so, how did the crew fly the aircralt into the side
of a 12 430-foot mountain? And how did it come to be flying on a course 5o
far distant from McMurdo Sound?

24. Ar the early stages ol investigation the circumstances of the crash
were screened in mystery, It was assumed that the aircralt was flying in
cloud. Yet this in itself contained a contradiction, for it could hardly be
surmised that Captain Collins, with his wealth of experience, could have
been flying in cloud at that altitude, in terrain where mountains were a
common feature. In addidon the crew had advised that they were flying
VMC. Although the state of the weather on the north side of Mt, Ercbus
was not precisely known, the cloud base to the south and to the west of the
mountain was approximately 3000 fect. Therefore it was possible to
assume that the cloud base on the northem side of the mountain was at
abour the same altitude. Seeing that the aircralt struck the mountain at an
altitude of approximately 1500 feet, it seemed a possibility that the aircraft
might have been flying in clear air. However, wcather patterns in
Antarctica are notoriously fickle. They change not only from hour to hour
but from minute to minute. Perhaps the DC10 had become suddenly
enveloped in cloud. And all these [actors were compounded by the
particular circumstance that ne living person had seen the aircraft ever
since it left the shores of New Zealand.

25. In New Zealand, the crash of the DCI0 had been notified to the
Chief Ingpector of Air Accidents. On 29 November he arrived at
Anrarctica with a party of other personnel, He went to the crash site by
helicopter as soon as weather conditions permitted. The first priority of
the Chief Inspector on the crash site was to locate two instruments which
were vital if the last course of the aircraft was to be ascertained. The first
of these was the digital flight data recorder {(DFDR) colloquially known as
the “black box™. The second was the cockpit voice recarder (CVR). With

9



the recovery of this equipment the hidden {acts of the final stages of the
flight might be wholly revealed. The black hox would reproduce every
detail of the aircraft’s course, speed, zltitude, and the manipulation of its
controls throughout the whole of its journey. The CVR would contain a
recording of all that had been said on the fight deck for the last 30
minutes of the flight .

26. Both these vital pieces of equipment were very quickly recovered.
They were undamaged. They were flown to New Zealand and immediaze
steps were taken to transcribe their contenis. The tapes of the cockpit
voice recorder were played back in New Zealand before being sent to the
United States for transcription. The black box, however, had to be sent to
the United States so that the details from its computer programming
could be printed out.

27. But there was present on the site of the crash a further source of -

information, which was almost as important as the’CVR and the black
box. This being a sight-seeing flight, almost all the passengers had
cameras. Scores of damaged cameras were recovered from the vast
expanse of debris in the snow. But in many cameras, the exposed film was
intact. The {ilm was developed at McMurdo Station and some hundreds
of prints became availabie. The quality of the prints was not always good
but on the whole they were quite clear. A pictorial record was thus
obtained of the progress of the aircraft for some hundreds of miles before it
collided with Mt. Erebus. Prints were developed of film which had been
exposed by cameras only seconds before the crash. There was even the
film of a movie camera which had been running at the moment of impact.
The films showed scenes to the east, to the west, and to the north. There
were no prints which showed any views to the south, this being the
direction of travel of the aircraft.

28, The riddle of the weather was by this means resolved. It was
apparent that the aircraft, at the time when it struck the mountain, had
been flying in clear air. Photographs taken within seconds of impact
removed all doubt. The “flying in cloud” theory disappeared. The view to
the left and to the right of the aircraft, just before impact, was clear for
many miles. To the left, clearly visible under low cloud, was the thin strip
of black rock indicating the shoreline of Cape Tennyson about 13 miles
away. To the right, also clearly visible under cloud, was the strip of black
rock and the lower slopes of Cape Bird, indicating its shoreline about 10
miles away. Tt therefore followed that as the aircralt had approached Me.
Erebus it was flying in skies in whieh there was perfectly clear visibility for
at least 23 miles. It was also apparent that the aircraft had been flying well
under the cloud base when it collided with the mountain.

29, It was realised that the crew could not have recognised the distant
sharelines as being Cape Tennyson and Cape Bird, for this would have
told them that they were in Lewis Bay, heading directly towards Mt.
Ercbus, The simple explanation was that the two shorelines had been
identified as Cape Royds and Cape Bernacchi. (See lig. 2, pages 6-7.) For
the purpose of illustrating the very diflerent visual appearance of the
McMurdo area as opposed to the map depicted in [ig. 2, relerence should
again be made to the photographs of the approach to McMurdo
reproduced as fig. 1, page 2 and of McMurdo itsell fig. la, page 3.

30. Within a period of days the black box was deeiphered in the United
States. It was found that at the time of impact the DCL0 had been flying
on a level and straight course and at a speed of 260 knots. The CVR tapes
then provided an item of information which was entirely unexpected. On
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the flight-deck there had been Captain Collins and his co-pilot, First
Officer Cassin, rwo flight engineers, and Mr Peter Mulgrew, an
experienced antarctic explorer who was the official commentator for the
flight. It was clear from listening to the tapes of the CVR that not one of
these {ive people on the flight deck had ever seen the mountain before the
impact. Not 2 word had been said by anyone to indicate that the
mountain slope was in sight. Not even in the last 2 or 3 seconds. It was
clear, therefore, that the aircraft had flown on a straight and level flight at
260 knots into the mountain side in clear air, and that not one of the
persons on the flight deck had seen the mountain at any juncture.

31. The most vital informaton retrieved from the black box was thae
which related to the flight path of the aireraft during its journey over the
Ross Sea towards Ross Island. It is necessary, in order to make this
information intelligible, to enter into a brief description of the navigation
techniques used in modern aircralt of this type. Large jet airliners are
navigated in these days upon a computer system. The systern is
technically known as the Inertial Navigation System {INS). The way in
which the systemn operates can be explained by reference to the flight
under discussion, When an aircraft is flying from one destinadon tw
another it proceeds to that destination by a series of waypoints. Each
waypoint is geographically determined by its latitude and longitude. In
the present case the flight started at Auckland and the next waypoint was
a specific number of miles further on, and the next waypoint a similar
distance further on, and this pattern was repeated until the last waypoint
was reached. The second to last waypoint was Cape Hallett situated 337
miles to the approximate north of McMurdo Station. The inertial
navigation system operates by typing into a computer system on the
aircraft the lztitude and longitude of each waypoint, and the final
waypoint is of course the destination waypoint which in this case was in
the McMurdo area. Once this series of co-ordinates has been fed into the
aircraft’s computer, the aircraft will then fly its own course from one
waypoint to anather. In order for the aircraft to follow this programmed
flight path the navigation system must be switched into what is called the
“Nav mode”. The aircraft, as already stated, will then fly from one
waypoint to another and if there is a change of heading or direction {rom
one waypoint to another the aircraft will automatically turn of its own
accord and follow the programmed flight path. This flight path is known
as the “‘nav track”, A pilot may, if he wishes, disengage the nav track and
navigate the aireralt himsell on a different course, and then if so desired he
can switch the navigation equipment back again into the nav mode and,
providing rhat sundry procedures are followed, the aircraft will lock itself
back on 1o the nav track.

32. In the present case the black box showed that the aircralt had flown
on nav track from Cape Hallett for almost the whole distanee down 1o the
point of impact. The only exception had been at a point about 40 miles
from McMurdo when the aireraft had made two descending orbits.
Captain Collins, in order to take advantage of a very wide cloud-break,
had disengaged the nav mode of the aircraft and had himself navigated
the aircralt downwards in two descending orbits. By adopung this
proeedure he had been able to descend from 17 000 feet to 3000 feet whilst
still maintaining the same distance out from his fina! waypoint, namely a
distance of approximately 34 miles. But once the second orbit was in the
course of completion, and the aircralt was again heading in a general
southerly direcdon, Captain Collins had “armed” the nav mode once
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nmiore. The aircraft had then, in obedience to this system of eontrol,
intercepted and locked itself back on to the nav track, and had then
maintained the nav track until the point of impacs.

33. The INS systemn of navigation is aceurate to an almost incredible
degree. For example, on a flight from Auckland o Honolulu, ceeupying a
time of about 8 hours, the aircraft will be found, on destination, to be not
more than a mile, if that, lefr or right of the track whieh was programmed
into its computer. This is the reason why modern aireraft with this
equipment no longer earry navigators as members of the flight crew. No
navigator is neeessary. The aircraft navigates itself and with a degree of
aceuracy which a human navigator eould seldom hope to artain. This
being the ctase, then the quesdon immediately arose as to why Captain
Collins had been eareful to lock the aircralt back on to its nav track alter
completion of the seeond orbit when he was about 34 miles out from
MeMurdo. I should here make it clear that included in the navigation
system of the aireraft is a print-out which tells the crew, at any given time,
how far away the aircrafv is from the next waypoint. Accordingly, by
looking at the print-out in front of him the caprain, and the co-pilot as
well, could see at any moment exactly how [ar the aircraft was from the
destination co-ordinates. This is why, in the radio transmissions earlier
referred to, the aircraft was able 1o advise its exact distance from the
McMurdo area.

34. As I have indicated already, the question arose as to why Gaptain
Collins had re-armed the nav mode after completion of the second orbit. It
was clear, beyond doubt, that he had been mistaken as to where the nav
track would lead the aircraft. So here was another riddle which required
solution. Why were the rwo pilots unaware that the nav track would guide
the DC10 directly at Mt, Erebus? But as inquiries developced, the answer
became readily available. Indeed, the answer had been known to the
Flight Opcrations Division of the airline very shortly aftcr the occurrcnee
of the disaster had been notified. The solution tw the riddle was
remarkable in the extreme.

35. Nineteen days before this flight of 2B November 1979, Caprain
Collins and First Officer Cassin had attended an antarctic briefing by one
ol the airline’s briefing officers. This briefing, artended also by another
crew, was in respect of two impending flights to Antaretica. At this
briefling there was produced a quantity of documents. Included among
them werc print-outs of the flight plan which had been used by the sight-
seeing flight which had gone to Antarctica immediately prior 1o this
briefing. The flight plan had contained, as is customary, a list of the co-
ordinates starting at Auckland, proceeding down to McMurdo, and then
proceeding back to Auckland. The pilots were aware that these co-
ordinates would be standard, and would be present on any antarctic flight
plan extracted from thc airline ground computer. The co-ordinartes
printed for the McMurdo destnation waypoint werc 164 degrees 48
minutes east and 77 degrees 53 minutes south.

36. It became clear, as a result of the hearings belore the Commission,
that Captain Collins had noted down these co-ordinates, and further, that
on the night beflorc the departure of flight TE 301 for Antarctica he had
plotted on an atlas which he owned, and in all probability on a map which
he had procured, the acrual track from Cape Hallett to McMurdo as
revealed by the co-ordinates which he had noted from the bricfing, That
track clcarly showed that the aircraft, when flying on nav track, would
take it down the approximate centre of McMurdo Sound towards the final
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waypoint near the Dailey Islands. When, therefore, the flight crew
assembled on the morning of the flight and were handed the flight plan for
28 November 1979 extracted from the ground computer earlier in the
morning, and when the flight crew inserted into the computer on the
aireraft the series of latitude and longitude co-ordinates on that flight plan
they believed, in accordance with ordinary and standard practice, that
they were inserting the long-standing eo-ordinates always used for flights
to Antarctica, and whieh they had seen at the briefing 19 days before. But,
unknown to them, there had been an alteration to the McMurdo eo-
ordinates. This alteration had been made by entering into the ground
computer a different set of figures for the final waypoint. The figures
which were changed were in respeet of the longitude of the MeMurdo
waypoint. The longitude was changed from 164 degrees 48 minutes east to
166 degrees 38 minutes east. This had the effect of moving the destination
waypoint 27 miles to the east. Instead of the flight path taking the aireraft
down the centre of McMurdo Sound, it would now take the aircraft on a
course directly towards Ross Island, and indeed, it would lead the aircralt
into direct collision with Mt. Erebus so long as the aircraft was flown at
any altitude less than 12 000 {feet.

37. The astonishing fact was then revealed that the flight crew were not
told that the destination co-ordinates had been changed. The ground
computer co-ordinates had been altered in the manner which I have
described ar about 1.40 a.m. on 28 November 1979. The aircraft left at
about 8 a.m. with the altered co-ordinates entered into the navigation
system of the aircraft. No one in the flight crew noticed that two digits had
been altered among the mass of digits which represented the flight path to
McMurdo and back. The decision of Captain Collins to maintain his nav
track on the approach to MeMurdo was therefore explaincd. He believed
that so long as he held the aircraft in the nav mode it would fly, without
any error or deviation, along the computer track down the centre of the
Sound. Unknown to him, however, the flight path had been switched toa
course which now placed it on a collision course with the mountain. The
omission to notify the flight crew of the change in the computer track was,
of course, an appalling error. It was the originating and dominating factor
behind the disaster.

3B. At the briefing session artended by Caprain Collins and First Officer
Cassin, and by threc other pilots who were also to conduct an antarctic
fiight thar month, there had not been produced any topographical map on
which the nav track had been charted. It so happened that when Captain
Collins and his co-pilot and the flight engineers reccived their pre-flight
briefing from the ilight despaich officer on the morning of 28 November
1979, they were also not provided with a topographical map showing the
line of the nav track. T think it a clear inference that Captain Collins, from
discussions with previous flight crews, was aware that he would not be
provided with such a map as part of his {light documents. So what he did,
therefore, was to procure a topographical map of his own and to plot on
this map, and also upon his adas, the path which the aircralt would take
when flying on its computer track.

39. Captain Collins is dead, His own account of what he had donc can
never be told. But there was cvidence adduced before the Commission
which made it certain that on the night of 27 November he had plotted the
flight path from Cape Hallett to McMurdo, using the destination co-
ordinates which he had noted 18 days beforc. But apart from that, there
was the incontrovertible evidence that as the aireralt levelled out on its
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final approach to the mountain, Captain Collins had been careful to arm
the nav track. He could not possibly have done this unless he was certain
as to where the nav track would lead him, and he must therefore have
been quite satisfied- that the nav track would take him down the centre of
McMurdo Sound, with flat terrain extending for many miles both (o the
left and right and ahead. How could he have been certain of this? He
could only have been certain because he had himself plotted the nav track
of the aircraft from Cape Hallett down McMurdo Sound to the
destination point near the Dailey Islands. Reference should now be made
to figs. 3, 4 (pages 14—15). The track plotted by Caprain Collins is shown
as the “false” track. The other track is the actual nav track abour which
he had not been told. The ligures on each track denotes the miles to run.

40. At this stage I will pause to tabulate the [our principal factual

aspects of the last stages of the flight which were revealed by examination -

of the cockpit voice recorder, the black box, and the passengers’
photographs, and which were supplemented to some extent by additiona!
evidential inquiries, I shall also state my opinion—which will be
expressed in detail hereafter—as to the causative elfect of each of these
four factors in relation to the occurrence of the disaster. I have adopted
this course with the intention that anyone reading this prologue will be
able to see in advance what I considered to be, at the close of the evidence,
the points which really mattered, and the conclusions which I eventually
reached on these material issues. Such a preceeding will serve to place in
perspective, I hope, the variety of contentious hypothetical issues to which
these major faciors gave rise as the hearing proceeded. I shall now
describe, and indicate my opinien of, those four major factors.
(a) Tke failure of the air crew to see the mountiain:

I have already made it clear that the aircrafr struck the lower
slopes of Mt. Erebus whilst flying in clear air. The DC10 was at
the ame flying under a toral cloud cover which extended forward
until it met the mountain-side at an altitude of somewhere
between 2000 and 2500 feet. The position of the sun at the time of
impact was directly behind the aircraft, being in a position
approximately to the true north of the mountain and shining at
an inclination of 34", The co-existence of these factors produced
without doubt the classic “whiteout” phenomenon which occurs
from time to time in polar regions, or in any terrain totally
covered by snow. Very extensive evidence was received by the
Commission as t the occurrence and the consequences of this
weather phenomenen. 5o long as the view ahead from the flight
deck of an aircraft flying over snow under a solid overcast does
not exhibit any rock, or uee, or other landmark which can offer a
guide as to sloping or uneven ground, then the snow-covered
terrain ahead of the aircraft will invariably appear to be flat.
Slopes and ridges will disappear, The line of vision irom the flight
deck towards the horizon (if there is one) will actually portray a
white even expanse which is uniformly level.

What this air crew saw ahead of them as the aircraft levelled
out at 3000 feet and then later at 1500 feet 'was a long vista of flac
snow-covered terrzin, extending ahead for miles. Similarly, the
roof of the solid overcast extended forward for miles. In the far
distance the flat white terrain would either have appeared to have
reached the horizon many miles away or, more probably, merged
imperceptibly with the overhead cloud thus producing no horizon
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at all, What the crew could see, therelore, was what appeared to
be the distant stretch of flat white ground representing the flat
long corridor of McMurdo Sound. In reality the flat ground
ahead proceeded for only about 6 miles before it intercepted the
low ice cliff which marked the commencement of the icy slope
leading upwards to the mountain, and at that point the uniform
white surface of the mountain slope proceeded upwards, first at
an angle of 13°, and then with a gradually increasing upward
angle as it merged with the ceiling of the cloud overhead, The
only feature of the [orward terrain which was not totally whirte
consisted of two small and shallow atrips of black rock at the very
bottom of the ice cliff, and these could probably not be seen from
the flight deck seats owing 1o the nose-up attirude of 5° ar which
the aircraft was travelling, or they were mistaken for thin strips of
sea previously observed by the crew as separating blocks of pack
ice.

The aircrait had thus encountered, at a fateful coincidence in
time, the insidious and unidentifiable terrain decepton of a
classic whiteout situation. They had encountered that type of
visual illusion which makes rising white plateaux appear
perfectly flat. This {reak of polar weather is known and feared by
every polar flier. In some Arctic regions in the Canadian and in
the north European winter, it is responsible for numbers of light
aircraft crashes every year, Aircrait fly, in clear air, directly into
hills and mountains, But neither Captain Collins nor First Officer
Cassin had ever flown ac low altitude in polar regions before.
Even Mr Mulgrew, with his antarctic experience, was completely
deceived. The fact that not one of the five persons on the flight
deck ever identified the rising terrain confirms the torality of this
weird and dangerous ocular illusion as it existed on the approach
to Mt, Erebus at 12,50 p.m. on 28 November 1979.

(b) The low altitude of the atreraft:

As stated already, it is beyond dispute that there is no danger
in flying at 1500 feet over any flat terrain in clear weather. That
altitude is in fact far higher than the minimum safe altitude
prescribed for aircraft flights by regulatdon 38 of the Civil
Aviation Regulations, But it happened that when the Civil
Aviation Division of the New Zealand Ministry of Transport had
approved these antarctic flights early in 1977, they had
prescribed special minimum safe altitudes. The minimum safe
altitude on the approach to Ross Island had been set at 16 000
feet and there was a permitted descent of 6000 feet to the south of
Ross Island so as to permit sightseeing. This 6000 perrnission was
confined to a special limited sector over the Ross ice shell to the
south of Ross Island.

But as inquiries eventually established, these limits, which may
or may not have been observed by the airline for the initial two
flights in February 1977, had not been observed at any time
thereafter. In truth, the minimum safe altitude so prescribed by
the Civil Aviation Division may have been quite satisfactory as
part of an initial flight plan to be used fer planning purposes on
the first flight, But such minimum safe altitudes of 16 000 feet and
6000 [eet, insofar as they were supposed to.apply to all Antarctica
flights, were misconceived. They had no relation whatever 1o the
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realities of sightseeing flights in Antarctica. They continued to be
the officially approved levels as between the Civil Aviation
Division and the airline from February 1977 right through 1o the
date of the disaster. But in practice the airline disregarded those
minimum altitudes, and in my opinion were justified in doing so.
Captains of antarctic {lights were specifically briefed in 1978
and in 1979 that they were authorised to descend in the
McMurdo area to any flight level authorised and approved by the
United States air raffic controller. When Captain Collins
accepted the invitation from the United States air eraffie
conmroller to descend to 1500 feet where he would {ind himself in
clear air, and with unlimited visibility, he was acting in
compliance with authority directdy given to him by the airline’s
briefing officer, and under conditions approved by the United

States air traffic conmoller. The proposed over-flight of

McMurdo Sound in the areas specified by the air traffic
controller was at a perfectly sale altitude. Contrary to whart I
think has been a public misconception over this altirude question,
there was at no dme on 28 November 1979 any unauthorised
“low flying” by the crew of TE 901.
Whether the air crew was “uncertain® as fo its position:

As will later be explained, the statutory wrirten repor: of the

chief inspector, when ultimarely signed, indicated his opinion

thae the air crew was not certain of its position. This view was
largely based upon fragments of conversation which took place
between various people located on the flight deck behind the two
pilots, The CVR picked up numerous items of cross-talk and
words and phrases of people who were to a large extent not
identified. There were quite clearly occasiona! comments and
opinions as to where Mt. Erebus was., There were also rwo
specific comments which received very considerable publiciry
when the transcript of the CVR was made public as part of the
chiel inspector’s report. These two pieces of transcript are “'bit
thick here eh Bert?' and “You're really a long while on . . .
instruments at this time are you’.

These two apparent references to the weather being “thick”
and to flying on “instruments” undoubtedly had a very song
influence on public opinion. They suggested that the aircraft was
flying in bad visibiliry. But it is now clear that neither of these
remarks, as set out in the transcript, was in fact made. There was
no one on the flight deck called “Bert”. The word “thick’ was
not used. The word “insouments” was certainly used but not in
the context which the quoted passage suggests, Other phrases
and words picked up from this very bad quality tape uttered by
people (mainly unidentified) from the flight deck area behind the
pilots are sirilarly suspect. I shall recount in due course the
reasons why I have been obliged to come to these conclusions.

By contrast, because of the wiring system used in the CVR,
everything said by Captain Collins and First Officer Cassin is
clear and distinet on the GVR tapes. And when their
conversations are heard, or read in the printed ranscrip, it is
found that neither of them ever expressed the slightest doubt as 1o
where the aircraft was. As stated previously, Captain Collins had
been careful to chart on his own maps the exact flight path upon
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which the nav track would take him. The navigation display
panel on the flight deck told the two pilots at all dmes exactly
how many miles remained before the final waypoint was reached.
In order to ascertain the aircraft’s position, it was only necessary
to put a pencil on the plotted flight track at the point where the
distance to run coincided with the distance to run as recorded by
the computer print-our. The aircraft’s position could thus be
exactly ascertained. Given the plotted flight path and the
navigation print-out, a schoolboy could have fixed without
difficulty the exact position of the aircraft at any moment. The
idea that the two pilots were at any time uncertain of the
aircraft’s position is wholly untenable.

In additon, not one word was ever addressed by either of the
flight engineers to the pilots indicating any doubt as to the
aircraft’s position and as a matter of standard practice it was, of
course, the responsibility and dury of the flight engineer sitting
just behind the two captains to indicate immediarely any doubt
he might have as to the aircraft’s position. And what is even more
significant is the very clear belief of First Officer Cassin, held
independently of Captain Collins, that the position of the DC10,
and its course, were exactly known.

{d) The changing of the co-ordinates on the morning of the flight was the
dominant cause of the disaster:

I have already expressed that opinion. It will be explained
hereafter in further detail. The changing of these co-ordinates
and the failure to notify the air crew of TE 901 represented a
systems breakdown within Flight Operations Division, and
accordingly was directly maceable to unco-ordination and
inefficiency in this branch of the airline’s organisation.

Counsel assisting the Commission, Mr W. 1), Baragwanath
and Mr G. M. Harrison, were obliged, in the exercise of their
duties, to adopt a strictly neutral stand as berween all parties,
and to subject all the evidence to a rigorous and objective survey,
Here is what Mr Baragwanath said in the opening stages of his
final submissions:

“Much publicity attending this accident prior to the
Commission hearing suggested that the cause was simply one
of pilot error. It is now clear that this conclusion substantially
is wrong.”

With those comments I endrely agree. Mr Baragwanath went
on later to say:

“While the accident had no single cause, the series ol factors
giving rise to the accident are overwhelmingly due to the
absence of an adequate company organisation.”

Again, I entirely agree. The evidence on this point is
conclusive.

41, Having thus expressed my opinion on these four essential factual
components of the series of events which led to the disaster, T will now
proceed to describe, in the course of concluding this prologue, what
happened at the airline headquarters at Auckland when the occurrence of
the disaster became first suspected and then known.

42. As already stated, it transpired at the hearings before the
Commission that the alteration of the co-ordinates had been discovered by
the Flight Operations Division on the night of the ragedy. Once the
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aircraft was known to be overdue there had been extracted from the
ground computer at Auckland not enly the print-cut of the flight plan for
the flight of 28 November 1979, but also a print-out of the flight plan used
at the briefing of Captain Collins and Firat Oilicer Cassin 19 days
previously. The Navigation Section became immediately aware that the
flight path had been moved 27 miles to the east and thereaiter lay on a
collision course with Mt. Erebus. Flight Operations also became aware,
on the same night, that the change in the co-ordinates had not been
revealed to Captain Collins and his crew.

43, When the crash site was at last located by the searching United
States Navy aircraft, the Americans immediately radioed to the airline in
Auckland the co-ordinates ol the crash site. Thaose co-ordinates were 77
degrees 25 minutes 30 seconds south, and 167 degrees 27 minutes 30
seconds east. This news came through in the early hours of the moming.
The officials of the Navigation Section had only to check the crash site co-
ordinates with the map to {ind that the aircraft had collided with the
mountain on a course which corresponded with its programmed nav
track. It did not take too much imagination to realise what had happened.
The ajrerafe had been flying on nav track when it struck the mountain. It
necessarily {ollowed that the crew had becn misled by the incorrect co-
ordinates with which they had been provided at the briefing 19 days
before. This conclusion was reinforced the next day when the stricken Mrs
Collins was visited by various airline personnel. She could not understand
how the aircralt had been on a wrong course because, as she told the
airline personnel, her husband on the previous night had been working on
a map and on his atlas with a ruler and with his plotting instruments.

44, By 30 November the occurrence of this mistake over the co-
ordinates was known not only to the Flight Operations Division burt also
1o the management of the airline, and in parrticular, had been reported to
the Chief Executive of Air New Zealand, Mr M. R. Davis. The chiel
executbve saw at once what would happen if the story of the changed co-
ordinates became public. Within a day or two that story would be carried
by the world’s newspapers, and indeed it would be a dramatic tale, The
flight path of the DC10 to be programmed into the aircraft’s computer
navigation equipment had first been notified to the air crew as taking the
aircraft in safety down the wide flat expanse of McMurdo Sound. Then,
only 6 hours before the aircraft departed, the destination co-ordinates had
been changed, and the flight plan produced to the air crew on the morning
of the flight now contained an altered figure which set the aircraft,
unknown to the crew, upon a collision course with Mzt Erebus. A
compurer mistake had sent 237 people to a violent death on the distant
frozen wasteland of Antarctica. Such would be the emotive content of
news media headlines throughout the world. This might be the worst
publicity to which any airline had ever been exposed.

45, The reaction of the chief executive was immediate. He determined
that no word of this incredible blunder wes to become publicly known. He
directed that all documents relating to antarctic {lights, and to this flight
in particular, were to be collected and impounded. They were all ro be put
on one single file which would remain in strict custody. Of these
documents all those which were not directly relevant were to be destroyed.
They were to be put {orthwith through the company's shredder.

46. The chief executive explained in his evidence before the
Commission this extraordinary decision. He contended thar his
instructions were that only copies of existing documents were to be
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destroyed. He said that he did not want any surplus document to remain
at large in case its contents were released to the news media by some
employee of the airline. The chief executive insisted that his instructions
were that all documents of relevance were to be retained on the single file.
He denied any sinister intent in ordering the destruction of documents.

47. These explanations were treated with scepticism, if not disbelief, by
counsel for the New Zealand Air Line Pilots’ Association (ALPA) and
also by other counsel present at the Inquiry. They contended that there
was another explanation. They suggested that it was the intention of the
chief executive, at that early stage, permanently to conceal the story of the
changed co-ordinates. I shall consider the chief executive's explanation
later in this report. But it may be relevant ac this stage to say that on 1
January 1980 there appeared a report in the Auckland Star to the eflect that
the destination co-ordinartes had been changed without reference to the air
crew, and it was contended that this was the main cause of the disaster.
The chief executive issued an immediatc public denial. He asserted that
when the aircraft left Auckland the correct co-ordinates had been inserted
into the computer system of the aircraft, This in fact was true. But the
chief exccutive did not divuige the further fact that these co-ordinates had
been changed at the last minute without the air crew having been told.

48. As I have said, the circumstances of the changed co-ordinates had
been known to the senior officers of the Flight Opcrations Division, to the
officials of the Navigaton Section, and to the Flight Despatch Section ever
since the night of the disaster. In addition, they had all been aware that
the flight crew had not been told of this lundamental afteration in the
flight path of the aircrait, It was inevitable that these facts would become
known. Perhaps the chief executive had only decided to prevent adverse
publicity in the meantime, knowing that the mistake over the co-ordinates
must in the end be discovered. He believed, as did everyone at the time at
Air New Zealand headquarters in Auckland, that the aircrait had been
flying in cloud, The chief executive was anxious to avoid, no doubt, early
and adverse publicity which would place primc responsibility for the
disaster upon the airline’s management procedures. He maintained the
view that the mistakc was not an operative factor, and that totaf
culpability remained with the flight crew. This indeed was the case for the
airline as presented before the Commission. It was based upon the
proposition that the mistake over the co-ordinares had no significance.
This silcnce over the changing of the co-ordinates and the failure to tell
the air crew was a strategy which succeeded to a very considerable degree.
The chief inspector discovered these facrs after he had returned from
Antarctica on or about 11 December 1979, In his report, which was
published in June 1980, the chief inspector relerred to what he rermed the
“errar” in the McMurdo destination point, and the fact that it had been
corrected a matter of hours before the flight left Auckland. Then the chief
inspector went on to say in his report (paragraph 2.5}

*“The error had been discovered two flights earlier but neirher crew of
the previous flight or that of the accident {light were advised of the error
by the flight despatcher prior to their departure.”

The chief inspector did not make it clear, however, that the computer
flight path of TE 901 had been altered before the flight, and that the
alteration *had not been notified to the air crew. Had that fact been
disclosed in the chief inspector's report then the publicity artending the
report would undoubtedly have been differently aligned. Instead of
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newspaper headlines featuring only allegations of pilot ervor, the
headlines might well have been dominated by the disclosure that the
aircrafr had been programmed to fly on a collision course with Mct.
Erebus, and that the crew had not been told of the change. As will be seen,
the news blackout imposed by the chiefl executive was very successful. It
was not until the hearings ol this Commission that the real magnitude of
the mistake made by Flight Operations was publicly revealed.

49, A number of reasons were advanced for this lacter contention. At
this stage I will only reler 1o some ol them. It was contended that there
was “no evidence” that Caprain Collins had in [act been misled by the
altered co-ordinates. Alternatvely, if he had, then he should have
observed the error during the course of the flight between Auckland and
Antarcdca. A number of ingenious theories were advanced as to how

Caprain Collins or First Officer Cassin might have detected the error. A

number of these suggestions were made not only by officials of the
Navigation Section bur also by those operational pilots who held executive
positions in the airline and whom I will describe hereafter as ‘‘executive
pilow', Being part of the airline’s management, they gave evidence in
support of the airline’s case,

50. The operadonal pilots wha did not hold executive positions, and
whose evidence was led by counsel {for the Air Line Pilots' Association,
took the contrary view. They asserted that as a matter of ordinary practice
the air crew was entitled to rely upon the flight path printed out from the
ground computer because, in terms of airline routine, these would be
standard co-ordinates in use for a very long time and printed into every
antarctic computer flight plan during 1978 and 1979. Any change in a
standard flight route was automatically notified to every flight crew.
Consequently, on their view of the maztter, the crew of TE 801 would be
entitled to assume without further inquiry that the standard co-ordinates
printed on to their {light plan from the ground computer were correct in

every particular and were identical with the co-ordinates for previous
flights.

51. So in the end rhe situation before the Commission developed into
something like a union confrontation. The tactics of the management were
to nullify, if they could, the effect of the altered co-ordinates as being a
factor in the disaster. Consequently the conduct of the dead captain and
his crew was attacked on every conceivable ground. The ALPA witnesses,
in their turn, defended the dead air crew and would not accept that
Captain Collins or his crew had committed any error. In this ammosphere,
the disappearance through the company’s shredder of unknown numbers
of documents was a matter o which I was required to give very careful
consideration. The chief executive had directed the appointment of an
“Investigation Committce” comprised ol airline officials who were
charged with the responsibility of assembling all the relevant documents
and they did this by impounding files held by 1oute briefing officers and
by the Navigation Section. The airline’s safcty officer, Mr Oldfield, was
charged with the responsibility of arranging for the destrucion of what
were described as “surplus copies” of the documents placed upon the
single file assembled by the commitee. The instructions given by the chief
executive with regard w destruction of documents were verbal, The
instructions given by the commijttee to Mr Oldfield (if there were any)
were also verbal, The instructions given by the committee to those
sections of Flight Operations Division which held Antarctica documents
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wwere also verbal. There was not a single memorandum produced 1o me
which described any of these instructions and the way in which they were
carried out,

52. As will be explained later, there was at least one group of documents
which certainly were in the possession of the airline as from the day
following the disaster, and which have never been seen since. I am
referring here to the flight briefing documents of First Officer Cassin.
Whereas Captain Collins and First Officer Lucas (who was to ly as a
spare pilot) brought their briefing documents to the airport on the
morning of the {light and took the documents with them on the airerafr, it
is known by the evidence of the flight despatch officer (at T 1143) that
First Officer Cassin had left his briefing documents at home, They were
recovered from his home on the day alter the disaster by an employee of
the airline. As I say, they have never been seen since.

53. If the explanation of the chief executive is to be accepted, then in the
opinion of someone the briefing documents of First Officer Cassin, the co-
pilot, were thought to be irrelevant two the disaster. That view would
certainly not have been shared by the chief inspector, nor is it shared by
me. Seeing that the vital question was the extent w which the flight crew
had relied upon the original co-ordinates produced at the briefing, it
would be of prime importance to see what briefing documents had been in
the possession of First Officer Cassin, and what notes he had made in
relatdon to those documents, whether on the documents themselves or
whether in the form of separate memoranda.

54, This was at the time the fourth worst disaster in aviation history,
and it follows that this direction on the part of the chiel executive for the
destruction of “irrelevant documents' was one of the most remarkable
executive decisions ever to have been made in the corporate affairs of a
large New Zealand company, There were personnel in the Flight
Operations Division and in the Navigation Section who anxiously desired
to be acquitted of any responsibility for the disaster. And vyet, in
consequence of the chief executivc's instructions, it seems to have been left
1o these very same officials to determine what documents they would hand
over to the Investigating Commitree.

55. What I have endeavoured to do so far in this {airly lengthy survey of
the events preceding the opening of the Commission, is to set out what
seemed to have been the major areas in the Inquiry and I have also had no
hesitadon in stating at the outset the views which I ultimately formed on
these major issues as a result of the evidence which was produced before
me. I have also indicated the fundamental stance taken by the airline
witnesses towards the Inguiry. That stance was to defend the airline’s
procedures and managemenc decisions at every point and to lay the entire
blame for the disaster, if possible, upon the air crew,

56. What I must do now is to relate in summarised form the course
which the Inquiry wok as (rom the date when hearings before the
Commission commenced. But it will {irst be necessary, as a preliminary
matter, to indicate the scope and the tenor of the chiel inspecior’s repart
and to indicate its relevance so far as the Royal Commission is concerned.
1 shall then set out seriatim the nature of the various issues which were
raised in relation to the disaster. Having covered all such aspects of the
evidence which were revealed at the Inquiry I shall then proceed to
answer the questions which I am required by the Crown to answer in
accordance with mv terms of reference.
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THE CHIEF INSPECTOR’S REPORT

57. 1 have made previous allusion to the report which was completed
and published by the Chief Inspector of Air Accidents. The chief inspector
is the head of the Office of Air Accidems Investigation which is
administered by the Ministry of Transport. The Office of Air Accidents
Investigation is specifically declared, however, by section 18 (3) of the
Civil Aviation Act 1964, to be entirely independent from the Ministry of
Transport and the Civil Aviation Division. The chiel inspector is at
liberty, in the discharge of his statutory function, 1o make whartever
criticism he {eels is right against any party involved in an aircraft incident
or accident including, where necessary, the Civil Aviation Division, which
is a branch of the Ministry of Transport, ,

58. It was the responsibiliry of the chief inspector, upon being notified of
this accident, tw institute an inquiry pursuant to the Civil Aviaton
{(Accident Investigation) Regulations 1978. The occurrence of the
accident was notilied to the chief inspector by the airline at 8.50 p-m. New
Zealand daylight time on 28 November 1979, I pause to observe that this
was nearly 6 hours after the airline had been notified by McMurdo
Station that there had been radio silence from TE 901 for one and a half
hours. His investigations commenced on the crash site after his arrival in
Antarctica on 29 November 1979, In accordance with standard practice
thcre were sundry overseas officials who accompanied the chief inspector
to Antarctica. These were a representadve of the United States Natdonal
Transportation Safery Board, and representatives of the Federal Aviaton
Administration, the McDonnell Douglas Corporadon which had
manulactured the aircralt, and the General Electric Company which had
manufactured and supplied the engines. The chief inspector was able w0
make some degree of progress with his inquiries at Antarcrica, but the
major work which he had 10 undertake in this very considerable task
commenced after his return to New Zealand,

59. The chief inspector’s inquiries, in which he was assisted from tme
ta time by other inspectors from his office, covered an exceptionafly wide
assembly of [acts and circumstances which all had some connecton wi-h
the occurrence of the disaster. The circumstances of the case were {ar
removed from the ordinary type of accident investgation. In most cases
the immediate and indeed the controlling cause of an aircraft accident or
incident is reasonably clear from the outset. Many of the world’s major air
disasters have not involved any grea: difficulty in their investigation by
t]}e appropriate investigatory authorities, There have been cases where a
disaster has heen occasioned by an obvicus engine failure or struerural
defect. There have been other cases invelving a sudden occurrence of a
known cmergency in the air notified by radio signals from the air crew. In
many cases there havc been eyewitnesses and, in more recent times, the
presence of the CVR. In very many cases therefore, whether the
oTigInaung cause was structural or mechanical fajlure, or whether it was
the response of the air crew 10 some emergency, or failure on their part to
observe known proeedures, an investigator has not been confronted with
anything like the formidable difficulties which in this case were
encountered by the chiel inspector, Mr. R. Chippindale.

60. As I have made clear already, this aircraft accident was the
culml_nadon of not only a succession of events but also the co-existence of
contributing factors.” The disappearance of any one ol these causative
factors from the chain of events would clearly have avoided the collision of
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the aircraft with the slopes of Mt Erebus. Added to all this was the
predominant difficulty that the disaster occurred in a distant and hostile
terrain in the polar regions some 3000 miles south of New Zealand, and in
circumstances where ne living person ever saw the aircraft from the time
when it departed from New Zealand. So there was no one who had seen
the aircraft, observed its course, observed the weather through which it
was flying, and observed its manoeuvres during the crucial period of
minutes prior teo its destruction.

61. The invaluable technical data provided by the black box and, 1w a
lesser extent, by the CVR duly answered many questions which otherwise
might have been insoluble. In addition, there was the very unusual
advantage that the chief inspector had at his disposal large quantities of
prints of photographs taken by passengers at various stages of the flight,
including {(and this was a vital factor) certain photographs taken within
seconds of impact, But even with these advantages, such as they were, the
task confronting the chief inspector in respect of this almost inexplicable
rragedy was daunting in the extreme. It involved him in hundreds of
hours of work and in many thousands of miles of travel to various parts of
the world, His total dedication to a task of mammeth proportions is only
in part revealed by the extremely lucid and comprehensive report which
he later signed and delivered to the Minister of Transport in accordance
with his statutory dury.

62. The course which the chiel inspector was rcquired to follow
pursuant to the Civil Aviation {Accident Investigation) Regulations 1978
was broadly as follows. First of all he had to complete his inquiries to the
extent of being able to construct an interim or draft report, Then he was
required, on the basis of whar his draft report disclosed, to notify any
appropriate party of any opinion held by the chief inspector supportng
some degree of blameworthiness for the accident as against that party, On
1 March 1980 the chief inspector delivered 1o {our specified parties a copy
of his draft report, together with a statement by him of the areas in which
it appeared to the chiefl inspector that the party in question might be held
blameworthy. These areas of culpability were separately itemised and
stated in each case. The parties in guestion were Air New Zealand
Limited, the Civil Aviadon Division of the Ministry of Transport, the
estate of Caprain Collins, and the estate of First Officer Cassin.

63. As against the airline, there were four suggested areas of blame. One
of these areas, however, relerred to the route qualification briefing for
antarctc flights and in that respect there were said to be 10 specified
omissions or mistakes, In the case of the Civil Aviaden Division, there
were six suggesred areas of blame. In the case of the estate of Captain
Collins, the representatives of the deceased pilot were advised that there
were six specilied areas of blame, and all of these related to the conduer of
Captain Collins as pilot-in-command during the course of the flight. In
the ease of the estate of First Officer Cassin the areas of blame suggested
by the chiefl inspector comprised one broad allegation. That allegation
was that while acting as eo-pilot he did not attempt to question the actions
of Captain Collins or to advise him against such actiens in respect of the
conduct of Captain Collins adverted 1o in the notifieation made to the
estate of Captain Collins.

64. In terms of regulation 15 of the Civil Aviation (Accident
Investigation) Regulations 1978, the chief inspector was required to give
the recipients of such allegations the opportunity to make a statement,
examine witnesses, give evidence or produce witnesses so as to refute or
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modify (il so desired) the beliel of the ehief inspector that a degree of
responsihility for the accident might be attributable to the parcy against
whom the allegations had been made, The [our parties so notilied each
delivered a statement in rebuttal of the allegations made by the chief
inspector, but they did not avail themselves of the [urther rights to which I
have just referred because the Attorney-General had made a public
announcement on 10 March 1980 that a Commuission of Inquiry would be
established to investigate the circumstances of the disaster. The parties
who had received the chief inspector’s allegations, although setting out in
detail various factors which in their opinion effectively rebutted these
allegations, nevertheless preferred o wait for the hearings of the
Commission of Inquiry before going into the process of testing the
evidence upon which the chief inspector had formed his conelusions,

65. The Government decided to set up a Royal Commission to inquire
into the circumstances of the accident. A Royal Commission is one which
is created under the Royal Prerogative, that is to say, appointed by His
Excellency the Governor-General upon the advice of the appropriate
Ministers of State. Whilst having many conventional and extensive
powers of inquiry flowing from the direction of the Crown to ingquire and
report, a Royal Commission has also at its disposal statutory powers
contained in the Commissions of Inquiry Act 1908 and those provisions
were, to some extent, clarified and extended by the Commissions of
Inquiry Act 1980 which came into foree on 4 July 1980, A Commission of
Inquiry, whether a Royal Commission appointed under Letters Patent
from the Crown or whether a Commission appointed by the Executive
under the Commissions of Inquiry Act, has a purely investigatory
function. Its duty is to inquire into the events designated in its terms of
reference and to report in the case of a Royal Commission to the
Governor-General, and in the case of a Commission of Inquiry to the
Government, its opinion on the particular points set out in its terms of
reference.

66. In the present case, as in the case of many other Commissions, the
inquiry was conducted by a judicial officer in the interests of giving every
witness the right to state his position in public and to be cross-examined in
public. The ordinary procedure was adopted of arranging for witnesses to
be called to give evidence on cath and to be cross-examined and 1o be re-
examined on the same footing as if the Inquiry had been a trial at law. But
as I have emphasised already, the proceedings of this Royal Commission,
as in the case of all other Commissiens, do net amount in any sense to
Court proceedings. I was required, in my capacity as Royal
Commissioner, to investigate the circumstances of this disaster in such
manner as I thought fit and, apart altogether from the powers conlerred
by my terms of reference, I was empowered by section 4 of the 1980
amendment to . . . ‘‘receive as evidence any statement, document,
information, or matter that in its opinion may assist it to deal effectively
with the subject of the inguiry, whether or not it would be admissiblein a
Court of law,” a provision which, substantially speaking, merely re-states
in codified form the powers which a Royal Commission has always
possessed,

67. I havc alluded to the statutory notification by the chicf inspector to
various parties of the areas in which he believed that they were
responsible to some degree for the accident. Following receipt of written
replies from each one of the four parties, the chief inspector then
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proceeded to complete his final report. On 31 May 1980 he signed his final
report and transmitted the same to the Minister of Transport. It was then
for the Minister o decide whether he would approve the release of the
repott as a public document. In one sense this seemed incongruous,
because a Royal Commission had been appointed to investigate the
disaster, and in those circumstances the opinion of the chief inspector as to
the causes of the accident, although of great assistance o a Royal
Commission, could not be relevant to its final conclusions, However, on
12 June 1980, some days before the hearings of the Royal Commission
were due to commence, the Minister approved for release as a public
document the chief inspector’s report. It naturally received wide
publicity. After recounting zll the circumstances the chief inspector stated
as his final conclusion whar, in his opinion, had been the probable cause of
the disaster. His opinion on this point is contained in paragraph 3.37 of
his report and rcads as fullows:

“Probable cause: The probable cause of this accident was the
decision of the captain to continue the flight at low level toward an area
of poor surface and horizon delinitdon when the crew was not certain of
their position and the subsequent inability to detect the rising terrain
which intercepted the aircraft’s flight path,”

It is clear from the text of the report that the chief inspector was not
satisfied with the wrirten explanations furnished to him by Air New
Zealand and the Civil Aviation Division, and he held thar they were in
breach of sundry duties which he enumerated. But he did nor ascribe any
of these breaches of duty as being the cause of the accident, The Minister
of Transport was strongly criticised at the Commission hearings by
counsel for the estates of the two deceased pilots for his decision to release
the chief inspector’s report. It was asserted by counsel, and of course
rightly, thar the content of the report gave the impression that in the chief
inspector’s opinion the sole cause of the disaster was pilot error, whereas
that was not the chief inspector's opinion at all. I fully agree that
publication of the report led ro widespread public miseonception. It was
popularly supposed, for example, that the aircraft was flying in cloud and
that the ajr crew did not know where they were, But the chief inspector
had not alleged in his report that the aircraft was flying in cloud. Quite the
contrary, He had said that the aircrait had been flying towards an area of
impaired visibilicy. Nevertheless, I do not think that the Minister’s
decision 10 release the report can be criticised. Nearly 7 months had
passed since the disaster. There had been newspaper criticism of the delay
in the release of any information which might throw light on what had
occurred. There were hundreds of relatives of deceased passengers who
were waiting to hear some official account of what had happened. The
Minister’s decision to release the report was, in my opinion, correct.

68. I should here say something about the form of the chief inspector’s
report. It was apparent from a preliminary perusal of the report that it
was designed upon a stylised format, and it is in fact identical in its layout
to various overseas. accident reports which. came into my possession
during the hearings of the Commission. The form of the chief inspector's
report is based upon Annex 13 to the Convention of International Civil
Aviation which is printed under the heading “Aircralt Accident
Investigation”. The format of the final report of an accident investigation
is set out at pages IV—4—1 to IV-5-2 of Annex 13. The investigartor is
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required to use the working language of the International Civil Aviation
Organisation {ICAQ) and the final report of the chief inspector in the
present case followed the sequence of stating the required technical
information, survival aspects, appraisal of readings ohrained from
technieal aids such as the CVR and the black box, and followed by a series
ol conclusions, statement of cause or ecauses, and a list of safety
recommendations, At page IV-4-10 of Annex 13 there appears the
following sentence:

““The expression of causes should be a concise statement of the
reasons why the aeciderit occurred and not an abbreviated description
of the cireumstances of the accident”.

69. In the present case the chief inspector for the most part maintained

in his final report his belief that the four named parties had contributed in -

one way or another to the occurrence of the accident. But e selected as
the single “probable cause’ the opinion which I have previously quoted.
The selection of a single “probable cause™ of this nature is in apparent
accordance with the convention adopted under the ICAO format for the
reporting of accidents. The investigating inspector is not required to
assemble all contributing causes and then to apportion blame. The
general pracdce, as I follow Annex 13, is to select a cause which represencs
what lawyers would call the “proximate’ cause. That is 1o say, the act or
omission whieh occurred closest 10 the ume of the occurrence of the
aceident.

70. The chief inspector quite obviously considered this accident to be a
combination of a series of causes and as already stated he considered that
all four parties were at fault in one respect or another. But he selected as
his single “probable cause™ the decision of Captain Collins to fail to climb
away when approaching an area of deterioratng visibility. As a matter of
interest, this particular omission had not been one of the areas of fault
attributed to Captain Collins when the inspector notified the Collins
estate on 1 March 1980 of the suggested areas of responsibility. He had
alleged in his letter of 1 March 1980 that Captain Collins had been at fault
“in failing to climb to the minimum safe alttude on finding the high
ground in the area ahead obscured”. It is signilicant that in his final
report the chief inspector omitted to state, s part of the “probable cause”
any suggestion that Caprain Collins was aware that there was any “‘high
ground” ahead.

71. The other aspect of the chief inspector’s report whieh is of primary
significance is the contlusion expressed at paragraph 2.5, where the Chief
Inspeetor describes the alteration to the destination co-ordinates and the
non-disclosure of that alteration to.the air crew. He concludes paragraph
2.5 by saying:

“In the case of this crew no evidence was found to suggest that they
had been misled by this error in the flight plan shown to them at the
briefing™.

With respect, the conclusion just stated is untenable. The evidence
addueed before the Commission made it clear, as I have stated already,
that Captain Collins had plotted, on the night before the fatal flight,
eertainly on his atlas and almost certzinly on the other maps in his
possession, the flight path upon which the erroneous nav track would take
the aircraft, Apart from anything else, the decision of Caprain Cellins to
arm the nav mode of the aircraft within a few minutes of impact
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completely destroys any suggestion that he had not previously plotted the
destination co-ordinates which had been produced to him and te First
Officer Cassin at ‘their briefing.

72. If all the evidence on this latter point had been placed before a civil
Court and the matter determined upon the balance of probabilities, then
it is inevitable that the conclusion reached by any Court would be the’
same as my own, But I would go further than that, Suppose that the same
evidenee had been presented before a Court charged with reaching a
decision in which the evidenee must justify a finding beyond reasonable
doubt. This, of eourse, is 2 higher standard of proof than proof.on a mere
balance of probabilities. Again, looking at all the evidenee produced
before the Commission, such 2 tribunal would eertainly find it proved
beyond reasonable doubt that Captain Collins had plotted, on his own
map or maps on the evening before the flight, the track from Cape Hallert
down McMurdo Sound and terminating at the co-ordinates displayed to
him at his briefling.

73. There was one other major conclusion, apart from the ane I have
mentioned, where I {ind myself in disagreement with the chief inspector's
opinion. This conelusion was the chief inspector’s belief that the crew was
“‘uneertain” of its position. For the reasons already expressed, I think it
clear beyond doubt that the two pilots and the flight engineers were each
certain of the positon of the aircralt at all materiat times, and I have
emphasised my opinien in this respect because onee it is shown that
Captain Collins had plotred on his map or maps the flight path indicated
by the flight plan produced 0 him at the briefing, with consequential
certainty as to the position of the aircralt as it approached the McMurds
area, then the major part of the case against Captain Collins and his co-
pilot vanishes away. It does not dispose by any means of a careful review
of the conduct of the flight crew during the last stages of the flight, and it
in no way exonerates the crew from other aspeets of management of the
aircraft which may well have been a contributing facior, even though a
minor factor, in the occurrence of the disaster. I shall in due course be
required to give careful consideration to the conduct of Caprain Collins
and First Offieer Cassin as to the decisions which they made over the last
part of the flight of TE 901. But, as Mr Baragwanath said in his closing
submissions, the concept that this accident was essentially caused by
“pilot error” has substantially disappeared and this is the principal area
upon which T am compelled to disagree with the opinion of the chief
inspeetor.

74. In my own review of all the circumnstances of the disaster as
disclosed by the evidence, I am entitled to take into account not only
specific facts but inferences fairly to be taken from the establishment of
specific facts. Further, I am not required to insist that some particular
conclusion, whether founded on direct evidence or inference, shall be
established beyond reasonable doubt. I am endtled, as part of my
investgatory function, to reach conelusions based upon the balance of
probabilites. This is the eourse which I have adopted. And in regard to
allegations in respect of which the evidence seems to me to be in even
balanee, or not sufficiendy tilted one way or the other, then I have held
the truth of any such allegation, likely though it may be, to have been not
established.

75. I now turn to examine each of the areas of factual inquiry which are
relevant to the terms of relerence as set out in the Warrant appointing me
as Royal Commissioner to inquire into this disaster,
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THE TYPE OF AIRCRAFT INVOLVED IN THE ACCIDENT

76. The registered designation of the aircraft was ZK-NZP. It was a
McDonnell-Douglas DC10-30 wide-bodied jet airliner. It was imported
into New Zealand on 14 December 1974, There was issued in respect of
the aircraft at all dmes the necessary Certificate of Airworthiness, and it
was maintained at afl times in strict accordance with the manufacturer’s
specifications. Indeed, the maintenance schedules drawn up and adopted
by the airline were regarded by the manufacturers as being exemplary, At
all dmes throughotit the flight and terminating with its impact with the
mountain side, the aircraft was operating perfectly in every respect.

77. There was nothing in the design or capabilites of a DC10-30 which
made it in any way [nappropriate as the vehicle for these sightseeing

flights. In this respect, I had the advantage of hearing evidence from Mr .

L. S. H. Shaddick, who is an Inspector ol Air Accidents within the United
Kingdom Accidents Investgation Branch of the Department of Trade. He
is a qualified DCI10 pilot. He rcgarded the DCI0 as being a highly
manoceuvreable wide-bodied jet equipped with one of the most advanced
inertial navigation systems yet introduced, and afthough the aircralt had
obvious limitadons as a sightseeing aircraft in view of the {act that it was
not designed for that purpose, he was of the opinion that the aircraft and
its equipment were suitable for antarctic scenic flights. The aircraft was
performing with maximum efficiency in all its systems right throughout
the flight. Its design made it suitable for flights of this kind.

THE NAVIGATION SYSTEM IN A DC10-30 ATRCRAFT

78. The navigation system in this type of aircraft is a variety of the
widely used inertial navigation system. But the DC10 equipment is the
most advanced type of INS system in present use. The technical
description of the system as installed in DC10-30 aircraft is the Area
Inertial Navigaton System (AINS). The nature of this system and the
manner of its operation was comprehensively described by Mr W. K.
Amies at paragraphs 4.1 onwards of his prepared briel of evidence.

79. The word “area™ which precedes the words “inertial navigation’

systcm’ means the ability of the system to navigate over pre-determined
tracks within prescribed accuracy rolerances without the need o overily
navigadon aids located on the ground and operated by radio
transmission, The AINS can therefore navigate the aircrafc from one
position to another, either automadcally or by providing steering signals
to the pilot which he can follow when manually flying the aircraft. The
system operates Dy inserting into computer equipment on board the
aircraft a series of waypoints based upon pre-determined co-ordinates of
latitude and longitude. The {irst co-ordinates represent the location of the
airfield from which the aircraft will depart, and the final co-ordinates are
the destnation co-ordinates.

80. The knowledge of the aircraft’s in-builr navigation system as to the
aircraft’s geographical position In flight is achieved in this manner. The
AINS components include either two or three inerdal sensor units. In the
case of the DCIO0 there are three such units. Each one operates
independently. Each contains three accelerometers fitted 1o what s called
a “platform’ and mounted on a gyroscopic unit. As from the moment the
aircraft moves from its starting point the three accelerometers record
cvery subsequent movement as related ro the three dimensions of space by
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reference to the altered position of the aircrait in relation to its
geographical starting point. The sensor unit will therefore record the
distance travelled over the globe, the direction of travel, the speed of
travel, and every direction of travel. As stated previously, each sensor unit
operates independently. Each is therefore capable of independently
determining the aircraft’s position. However, the combined output of
navigation information provided by the three sensor units is fed into
computer units in the aircraft. These units compute the average of the
three sets of navigational data being continuously received from the sensor
units, and in this manner the position of the aircraft is calculated every
fifth of a second. There is a reason for the installation of more than one
sensor unit in the inertial navigation system. First of all, it is possible that
a sensor unit may develop a malfunction. Secondly, the microscopic
programming of the silicon chip, which is the basis for the whole system,
may not be mathemarically exact and in practice each of the sensor units
will produce data which vary very slightly from each of the others. Hence
the function of the computer unit which receives the produce from the
three sensor units and prints out the average of the three scts of
calculations. In addidon, if onc of the units should develop a malluncton
during the flight, the aircraft computer detects the malfunction, eliminates
the information being received from that unit, and then notifies the pilot
by a light on the instrument panel that one of the units has now been
discarded for navigadonal purposes.

81. There is on the instrument panel a display unit which reveals to the
pilot information being collected by the sensor units and monitored by the
computer navigation unit. The pilot can produce a number ol different
displays on the control and display unit {CDU) but ar the present
moment 1 do not need to reler 1o the dilferent types of information which
are available to the pilot. The AINS, operating in the manner which I
have briefly described, may be locked into the steering controls of the
ajrcraft so that the aircraft can be flown automatically from one waypoint
1o another. In order to arm this system, the pilot pushes a button marked
‘“nav” on a particular panel, and the aircraft will then navigate itsell along
the programmed flight path from one waypoint to another. As the aircralt
approaches the next waypoint, the pilot can see on his display panel not
only the present latitude and longitude of the aircraft, but also the number
of miles before the next waypoint is reached. Then, upon arrival at the
geographical position of the next waypoint and assuming thart the aircraft
has been programmed to then fly on a different heading, the aircraft will
automatically roll in the appropriate direction and will then intercepr and
[ollow the prescribed track to the next waypoint. .

82. The pilot can disengage the AINS from the steering system of the
aircraft by selecting a mode other than the nav mode. Normally this is
done by selecting the HDG SEL (heading select) mode and the pilor then
selects a new heading which the aircralt will now follow. The pilot can
then select further new headings as occasion requires, and the aircraft will
then automatically follow each change of direction. One conventional
circumstance in which the pilot will disengage the nav mode and instruct
the auto-pilot to fly on a different heading is when he sees by his weather
radar, or observes visually, a cloud formation which he desires to avoid.
He will then, by using the heading select system, navigate the aircraft
around the cloud formation and when he has done so he will then adjust
the heading select system so as t produce a course which will once more
intercept the programmed nav track. Having thus direcicd the aircraft
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back towards the nav track he then arms the nav mode again. As soon as
the aircraft intercepts the nav track it will roll towards and on to the exact
course of the nav track and will thereafter maintain that course without
deviation.

B83. The above procedure, which I have described in simple terms and
without alluding to certain refinements which form part of the system, was
followed by Captain Collins as his aircraft approached Ross Island. From
Cape Hallett southwards, the aircraft had been flown on nav track, this
being confirmed by the print-out from the black box. Then, when the
display panel told him that the aircraft was about 40 miles from its
destination waypoint, he found a large break in the clouds through which
the sea ice was plainly visible. Then, as duly recorded by the black box
and confirmed by the CVR, Captain Collins disengaged the nav track in
order to bring the aircraft down through the large cloud-break in two
descending orbits, the object being to descend {rom 17 000 feet to 3000 feet
whilst still maintaining the same approximate distance from McMurdo,
By using the heading select mode, the course of the aircraft was directec
into the two descending orbits, the different headings being successively
set in order to bring about the two complete turns. Then as the aircraft
straightened up at the conclusion of the second orbit on its heading select
course, taking it approximately due south, Captain Collins again armed
the nav mode. The aircraft then continued on until it intercepted the nav
track and it then locked on to the nav track and stayed there until the
aircraft struck the mountain.

B4. The AINS navigates an aircraft, as I have said earlier, with
incredible accuracy. When the aircraft is flying over terrain which
contains ground stations transmitting navigation radio signals, the pilat
can determine his course by reference to these radic transmissions. There
are commonly two types of navigational aids available from ground
stations. One is a VHF (very high frequency) omnidirectional range
station which is known as a VOR station. Basically, the VOR provides
360 diflerent courses which radiate from the station like spokes from the
hub of a wheel. These courses, known as radials, are identified by the
magnetic bearing of the station. A pilot can determine which radial he is
flying on and his instruments will tell him not only what that radial is but
whether he is heading to or from the VOR station. In additicn, he is able
to determine his distance from the VOR by signals received from another
aid called the distance measuring equipment (DME) which is usually co-
located with the VOR. When operating within the range of VOR/DME
stations, the ATNS is switched into whatis termed the radio-inertial (R-I)
mode. By this means the computer system of the aircraft may be corrected
by radic signals il the geographical position which it displays is not
exactly in accordance with the positon revealed by the VOR/DME
station, The three inertial sensor systems are not themselves affected by
such signals, They continue to operate independently of any influence
outside the aircrafr, but the computer presentation of the average results
of the three systems can itself be adjusted. In these circumnstances, it is not
possible for thc ATNS todisplay an incorrect position of any consequence.

85. In the case of the antarctic flights, DC10 aircraft would anly be
within range for a very short time of VOR/DME stations located in New
Zealand. Consequently, the AINS system was in practice switched into
the “I" (inertial) mode. When operatng in this mode, the ATNS will 5dll
navigate the aircraft with extreme accuracy. The accuracy of the system in
the "I mode is guaranteed by the manufacturers to be 95 percent. Where
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there are three inertial sensor units operadng, as in the case of a DC10
aircraft, the maximum possible lateral error wil] be 1.153 nautical miles
for each hour of flight. Burt it is found in practice that variations, even of
this slight degree, do not occur, and in the case of thc fatal flight the
aircraft struck the mountain at a point only 1.2 miles to the east of the
programmed nav track even though there had been no VOR/DME
update or corrections during the 5 -hour flight from Auckland, All this, of
course, is of viral significance when it is recalled that Captain Collins
relied upon the nav track to guide the aircraft on a course which he
believed was taking him down the approximate centre of McMurdo
Sound which is approximately 40 miles wide except at the point between
Cape Royds and Cape Bernacchi when the distance narrows for a mile or
two to 32 miles before again widening to 40 miles. Evidence given by
operational pilots before the Commission established that on long flights
from Auckland to Honolulu or from Singapore to Auckland the AINS
system always brings the aircralt to its destination at a point which does
not vary by more than a mile left or right of the nav track.

86. Dcspite suggestions to the contrary which I shall deal with in due
course, there can be no valid reason, having regard to the long experience
ol Captain Collins in flying DC10 aircraft, for him to have been in any
doubt about the accuracy of the flight path dictated by the AINS as the
aircraft approached the entrance o McMurdo Sound. Past experience
had demonstrated that any ultimate posidonal error on the part of the
AINS could not be more than about a mile east or west, and such a
deviation was irrelevant having regard to the flar plateau, 40 miles in
width, down which the aircraft would fly towards its destination
waypoint.

87. I have just referred to suggestions which were madc in the course of
the evidence that Captain Collins was not justified in relying upon the
accuracy of the AINS as he approached McMurdo Sound when the
Sound itself, and Ross Island, was endrely enveloped in cloud. In this
respect, those who criticised the reliance by Captain Collins upon the
AINS not only referred to the AINS not being authorised as a descent
procedure for landing, but also concentmrated upon the fact that the
manufacturer’s specifications for the equipment only provided for a
system accuracy of 95 percent.

BB. The accuracy of the system depends upon how many of the inertial
sensor platforms are installed. Aircrait using this navigation system may
be equipped with a single inertial platorm or a dual platform or a triple
pladorm. The DCI10 is equipped with a triple inertial platform and the
provision of a triple inertial system considerably narrows down the range
of error. With a single inertial system there is a possible error of 2 nautical
miles per hour, with a duzl system 1.414 nautical miles per hour, and with
the triple system 1.153 nautical miles per hour. These figures apply when
the AINS is set in the “I" mode meaning thercby, as explained
previously, that the navigation computer unit will not receive radio
updates from VOR/DME srations. It was therefore suggestcd in evidence
that after the DC10 on the fatal flight had arrived at McMurdo, it would
have been flying for 5 hours and would have accumulated a potential for
error of five times [.153 nautical miles, which might be rounded off at 6
miles.

89. As Mr Amies said in his Brief of Evidence (para. 5.11) it is common
for Air New Zealand DC10 aircraft flying the Los Angeles/Tahiti route, to
be in the “I”” mode {or periods up 10 7 hours but that experience shows
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that it has been found normal for the system to be operating ‘‘well within
the specified tolerance when operating under those conditions”, This was
also the experience of the pilots who gave evidence before the
Commission. It will be rernembered that Captain Spence reported,
following the initial flight to Antarctica, that there had been a discrepancy
on the return flight of only 3 nautical miles after a flight of over 3000
nautical miles “without a radic update into the AINS”,

90. The Director of Civil Aviation felt himself entitled to postulate a
theory that after a flight of over 10 hours’ duration, pilots would have 0
allow [or tolerance of plus or minus 20 nautical miles of cross-track error,
and plus or minus 20 nautical miles of directional track error. This
calculation proceeded upon the basis that there was only one inertial
sensor platform in operation. When it was pointed out to the Director by

Mr Baragwanath in cross-examinatien that the DC10 contained a triple ~

system, the Director was thereupon constrained to agree that the
maximurn possible cross-track error, alter a total flight of 10 hours, could
only be 12 miles and that upon arriving at McMurde from Auckland,
involving a flight of 5 hours, the maximum positional error with the
navigation system flying in the “I"” mode could only be 6 miles.

91. I only mention this incident as demonstradng the earnest desire of
the Director to rebut the suggestion that a DC10 pilot is enrtled to rely
upon the AINS producing a result, even in the “I" mode, which altnost
exactly coincides with the geographical positdon of the aircraft upen
arrival at its destination. As I have said, it was distinctly proved that this
has been the experience of Air New Zealand pilots flying on long sectors,
and I have referred already to the evidence of Mr Amies in relation to the
Los Angeles/Tahiti route where the “R-I" mode is not available for many
hours.

92. During my visit to the United Kingdom with Mr Baragwanath I
arranged to obtain, through the co-operation of Mr Shaddick of the
United Kingdom Air Accidents Branch, a quantity of printed information
as to exiensive tests which have been made for some years involving the
evaluation of inertial navigation systems. I need not go at this stage into
the complex data which was recorded in respect of the North Adantic
Region and the difference between aircraft with triplicated inertal
systems and those with dual systems, nor with the difference in accuracy
which was ascertained depending whether a flight was east-bound or
west-bound. As a matter of interest, radial error rates averaged 2.1
naurcial miles per hour on east-bound flights as compared with 1.15
nautical miles per hour on west-bound flights, even though west-bound
flights were about one hour longer in duration.

93. The result of these assessments and of others which I obtained were
summarised on my behalf in 2 memorandum prepared by the United
Kingdom National Air Traffic Services. They calculated that the
maximum possible radial error on the fatal antarctic flighr of 28
November 1979, taking into account navigation in the “I”” mode, could
not exceed 4 nautical miles. Here is the final paragraph of the text of this
memorandum, which is dated 6 November 1980:

“If INS navigation played any part at all in the causes of the
accident I should have expected its un-updated radial error to have
been of the order suggested above (i.e. in the range of 0 to 6 or 7
nautical miles for a single INS, in the range of 0 to 5 nautical miles for a
dual installation where the outputs are averaged, or in the range of 0 1o
4 nautical miles for a triple installation where the outputs are
averaged).”
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94. In addition to summaries ol the accuracy of the INS method of
navigadon on trans-Atlantic routes, I was also supplied with printed
details of a special test run by the European Organisatton for the Safety of
Air Navigation which took place in March 1880. The navigational results
of this special flight were distributed on 27 June 1980. The flight was
made with a DC10 aircraft which left Paris on 3 March 1980 and flew to
Abidjan, which is on the Ivory Coast of West Africa. The outbound flight
included a‘landing part of the way to Abidjan. The inbound flight took
place on 4 March 1980 and was made direct irom Abidjan to Panis overa
route involving 3000 miles. For the major part of each journey the AINS
was in the “I'" mode through lack of VOR/DME radio aids, and this was
one of the reasons for the selection of this particular north-south routeas a
rest of the AINS system.

95. On arrival at Abidjan the average of the differences of the three
inerdal sensor systems after 9 hours 25 minutes comprised 4.2 minutes of
tongitude and 3 minutes of ladrude. On the inward flight, which was
direct {rom Abidjan to Paris, the differences between the three platorms
averaged 1.5 minutes of longitude and 2.3 minutes of latitude which, in
that part of Europe and the Continent, represent approximately 1 mile
and 2 miles respectively. This may usefully be compared with the flight of
TE 901 from Auckland 1o McMurdo, involving the same distance of 3000
miles, when the NCU cross-track error was 1.2 miles and when the
distance error was 3.1 miles,

96. I only refer to the Paris-Abidjan-Paris test flights as they were on a
north-south axis over a 3000 mile route and conlirmed, in the final result,
the evidence of airline pilots in their evidence before me as to the minimal
degree of radial error which their experience has led them 10 expect when
operating flights over long sectors.

97. Captain Collins had a total flying time of it 151 hours, including
2872 hours on DC10 aircraft, First Officer Cassin had a total flying tme of
7934 hours, including 1361 hours on DCI10 aircraft. Their navigation
experience with the AINS, considered both separately and jointly, would
have led them to check any cross-track error at Buckle Island, an exact
target in the centre of the Balleny Islands waypoint, and then at the Cape
Halletr waypoint, and that same experience would have led them to rely
upon the aircraft developing not more than a 2 nautical mile cross-track
deviation upon arrival at McMurdo. Such a deviation would be
immaterial having regard to the approximate 40 mile width of McMurdo
Sound. As already indicated, the actual cross-track deviation on impact
was only 1.2 nautical miles, Each of the pilots was therefore, in my
opinion, entirely justified in piacing this degree of reliance upon the nav
track as they approached the McMurdo area.

COCKPIT VOICE RECORDER SYSTEM

98. The aircralt was equipped with a recording system whereby
whatever was said on the flight deck was recorded by a sensitive
microphone situated in the roof of the {light deck. Its location is at a point
between and fractionally behind the seats of the pilot and co-pilot. Since
the flight engineer will be sitting at the instrument panel located in the
centre of the flight deck just behind the two pilots, the microphone will
pick up fairly clearly whartever is said by any one of the three men. In

a5



addition there is wired into the tape system all the microphone inter-
communication between the pilots and the flight engineer. Further, the
tape system records radio transmissions emanating from and received by
the aireraft. )

99. In theory, the system ought to operate satisfactorily, With only the
two pilots and the Highr engineer on the [light deck, and with the door
behind them closed, the system is probably adequate although not fulty
satsfactory. In the present ease, however, there were present on the flight
deck not enly a second flight engineer but also Mr Mulgrew, the
commentator for the flight. Therelore the total oificial complement of the
fight deck was five and not three. Further than that, there were regular
visits to the flight deck by passengers, this being authorised by the airline
as part of the sightseeing flight, although pilots had been cautioned 1o

exercisc some restraint in this respect when the aircraft was flying ata low °

level. In addition to the complications just mentioned, the CVR
microphone will pick up conversations, ar parts of conversations, from
persons in the galiey, which is situated immediately behind the flight
deck, so long as the flight deck door is open. The tape recording thus
provided by the CVR system continually erases anything said further
back than a period of 30 minutes, so that in the present case the total
extent of the tape recording available covered the last 30 minutes of the
flight.

glOO. A transcript of the contents of the CVR tapes was published by the
chief inspector as Annex C to his statutory report. He co-ordinated with
the content of the CVR tapes the recordings made on tape recorders
located at Mac Centre. When I first read the published transcripe of the
CVR system I was under the impression that although sundry irrelevant
pieces ol conversation had been excluded, the resulting transcript
comprised a record of exactly what had been said by different voices, some
identified, some not identilied, during the progress of the last 30 minutes
of the flight. The contents of the transcripton also received wide press
publicity after the report had been released, and members of the public
also thought that they were reading an accurate transcript of what had
been said. However, when I discovered thar the CVR tapes had been
taken to Washington for the purpose of transcription with the aid of
special sound-filtering devices employed by the Nadonal Transportation
Safety Board, and when I discovered that it had taken no less than 3 days
for a transcript to be prepared of a 30-minute tape, I assurned, correctly as
it happened, that the quality of the tape recording must have been very
bad indeed. : ) .

101. When I listened to the tape recording myself, which I did on two
occasions in New Zealand, it became clear that the only two voices which
could be heard without difficulty were those of Captain Collins and First
Officer Cassin. From time to time there could be heard the voices of the
flight engineer, who happened at the time to be seated at the panel behind
the two pilots, this being either Mr Brooks or Mr Moloncy,_and on
occasions the clarity of such parts of the tape reproduction was
reasonable, although it was often not clear to whom the engineer was
speaking. It was also the case that some comments made by Mr Mulgrew
were reasonably clear, and of course whatever he said to the passengers on
the public address system was guite clear because that system was also
wired into the CVR system. By and large, however, I found that the
volume of conversations and cross-talk on the Hight deck behind the two
pilots made it difficult in the extreme 1o ascertain what exactly was being
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said. Conversations between different people tended to run together. A
sentence uttered by someane would be interrupred mid-way through by a
sentence spoken by someone else who was evidently closer to the
microphone. Someone would give an answer to an indecipherahble
question. All in all, I was perturbed at the bad quality of the tape
reproduction with the exception, as I say, of what was said by Captain -
Collins and First Officer Cassin. I should here emphasise, however, that
the chief inspeetor had previously warned me that the task of transeribing

these garbled abservations at the rear of the flight deck had been difficult
in the extreme.

102. When the CVR tapes were ranscribed in Washington there were
present Mr Milton Wylie, an Inspector of Air Accidents employed by the
Air Accidents Branch, and also present were pilots from Air New Zealand
who were there for the purpose of identifying, if they could, the voice
which was spealing at any given time. The tapes were played through the
sophisticated filtering devices used by the National Transportation Salety
Board and the evidence relating to the cranscription of the tapes in
Washington disclose that many sections of the tapes had to be played and
re-played before agreement could be reached on what had been said, or
mare often what had probably been said. The gist of the whole exercise
really was that many sections of the transcript dealing with conversation
and remarks made by people other than the two pilots were the result of
combined opinion on the part of the persons who were listening. One
person would have his own opinion as 1o what had been said in respect of
a specified word or phrase, Another person would have an opinion to
some extent at variance, and 5o on. In the end a great many sections of the
transcript merely represented an agreed joint opinion, which might not be
an opinion in all cases unanimous, as to what had been said on a
particular occasion. Mr Baragwanath and I verified all this when we took
the tapes ourselves to Washington and arranged for certain sections
(which at the hearing of the Commission had been in dispute) to be
played back by Mr Paul Turner, the expert who had played the tape
through filtering devices when the Washington transcription was first
sertled.

103. The visit of Mr Baragwanath and myself to Washington was
occasioned by the following subrnission on the part of counsel for the Air
Line Pilots’ Associadon. They drew attention to two particular extracts
which appeared to refer to the weather, or to some expressed concern on
the part of the flight engineers. These extracts were:

“Bir thick here eh Bert” and

“You're really a long while on . . . inscruments at this time are you'

It was contended that each of these extracts had been regarded by
Washington as being unintelligible or, alternatively, not sufficiently
intelligible to be of any assistance, and that this had been agreed by
everyone present at Washington, and accordingly these extracts had not
been included in the transcript which had been agreed and settled by all
partes in Washingron. Mr Baragwanath and I discovered thar this in fact
was true. It then transpired that when the Washington transcript arrived
in New Zealand the chief inspector had thereupon gone to Farnborough in
the  United Kingdom where there are similar filtering devices as in
Washington, and that in consequence of his endeavours at Farnborough
the two extracts just quoted had been considered intelligible by the
Farnborough filtering expert, Mr Davis, and had thereafter been printed
as part of the chief inspector’s final transcript. This visit to the United
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Kingdom was strongly attacked by counsel for ALPA. They contended
that it was contrary to established practice [or any transcription to he
entered upon without representatives of ALPA being present and it is, of
course, correct that the very existence of the CVR system has always been
a very sore point with the International Air Line Pilots’ Assoclation,

104. When Mr Baragwanath and I listened to extracts from the tape
played back at Washington by Mr Turner, we were satisfied that the
original decision had been correct and that these rwo extracts did not
represent what had been said. With reference to the phrase ““a bit thick
here eh Bert”, neither Mr Baragwanath nor myself, nor Mr Turner, was
able to pick up the word “here”. There was no hesitation or pause or
auditory gap between the words “thick’ and "eh” into which any other
word seemed capabie of being interposed. There was also doubt, shared

by Mr Turner, as to whether the word “thick" had in fact been used. It

may well have been another word. Then there was the undisputed fact
that although this observation was supposed to have been answered by
flight engineer Moloney his name in fact was not “Bert”, and indeed it
was undisputed that there was no one on the flight deck with the name
“Bert”, In short, Mr Turner believed the entire sentence or phrase to be
quite unintelligible, and Mr Baragwanath'and I fully agreed.

105. As to the second disputed sentence referring to “instruments”, it
seemed clear enough that that word in fact was used. But whereas there
was the expression “this time”, I kept hearing it as “that time”. It also
seemed to me that the words after the word “instrument” might have
been from a Hifferent speaker and dealing with a different subject. Mr
Turner said that in his opinion the word “instruments" marked the end of
a sentence and that the following words, whether spoken by the original
speaker or not, appeared to relate to a dilferent topic. In the result
therefore, although the sentence as appearing in the chief inspector’s
report may possibly have been correctly transcribed, it was impossible to
be sure. In view of the doubts as to whether one was hearing a single
sentence or two parts of different sentences, possibly uttered by different
voices, it was Mr Tumer’s opinion that the senterice should be classified
as either nor intelligible or not sufficiently intelligible as to be given any
reliable cranslation.

106. At Farnborough the same extracts were played over and over again
through a different variety of filiers by Mr Davis, and we listened to them
in the ordinary way and through ear-phones. Once again, we could not
discern the word “here” as following the word *‘thick™, and it appeared
that Mr Davis had been unaware that there was no person called ‘“‘Bert’
on the flight deck. As to the second sentence involving the word
“instruments’’, I came 1o the same conclusion as at Washington. Those
listening to the tapes at Farnborough were Mr Davis, Mr Tench (Chiel
Inspector of Air Accidents for the United Kingdom), and Mr Shaddick
together with Mr Baragwanath and myself. Mr Davis did not venture any
opinion as to the interpretation of the two extracts. He merely played the
part of expert technician (which he clearly is) in reproducing the two
extracts in different [orms from his variety of filters. The consensus of
opinion amang the four of us (I am excluding Mr Davis) was that the
extracts were either unintelligible or not sufficiently intelligible to be given
any reliable meaning.

107. I shall now rurn to consider the other parts of the transcript of the
CVR rapes which appear to have been relied upon by the chief inspector
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as indicating either uncertainty or mounting alarm' en the part of crew
members other than the two pilots. The following symbels are used in the
transcript to identify the person speaking, if his identty is known:

CAM-—1 is Captain Collins

CAM-2 is First Officer Cassin

CAM -3 is Flight Engineer Brooks

CAM -4 is Flight Engineer Moloney

CAM-5 is Mr Mulgrew

? indicates that the voice is not identified.

108. The first of such additional passages occurs at page 80 of the chief
inspector’s report, The transcript reads as follows:

“CAM—1 Tell him we can make a visual descent
descending

{(Interjection)

CAM-? My God

CAM-—1 on a grid of one eight zero

CAM-—2 Yes

CAM-—1 and make a visual approach to McMurdo

CAM -2 OK™

I must say that I am at a loss to understand how the interjection *'My
God”, presumably thought to have been uttered by a flight engineer, can
be interpreted as an expression of alarm as to the decision of Captain
Collins to advise McMurdo that he was able to make a visual descent. A
flight engineer alarmed at such a decision would certainly nat content
himself by uttering 2 brief invocation to the Deity and thereafter remain
silent. It would be his duty as one of the flight engineers, and particulariy
if he were the flight engineer on duty at the panel, to express a reasoned
opposition to an announced intention on the part of the captain, The same
interjection appears in another version of the Washington transcription of
the tapes, and is to be found in a full transcription supplied to the airline
by Captain Wyartt, This transcript is contained in Exhibit 269 and
comprises document ] 19 of that file, The interjection is referred to at page
15, and Caprain Wyatr interpolates, after the phrase “My God"”, that it is
followed by an “irrelevant conversation”. In my opinion the insertion of
that interjection in the transeript is entirely unwarranted insofar as it
purports to be a comment upen the stated intentions of the captain.

109. The next part of the transcript purporting to exhibit some measure
of doubt.on the part of the crew is to be [ound at page B3 of the chief
inspector’s report. The relevant passage reads as [ollows:

“? Where are we?
{Thought 10 be Brooks)

? About up to here now?
[sound of rusding paper]”

It is to be noted that these two questions are asked by persons not
identified except that the second question was evidently thought to have
been asked by one of the flight engineers. It is not known to whom the
flight engineer was speaking bur it seems clear that a map was being
referred to. In addition, I can see no warrant for adding a question mark
to the second phrase “About up to here now”. I should have thought thar
the flight engineer, il indeed he was the persoen who spoke, was merely
answering the queston by pointing to a map.
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110. The next passage from the transcript relevant in this context is at
page B6. It reads as follows:

“CAM~—3 Where's Erebus in relaton to us at the

moment
CAM.T? Lefe about (twenty) or (twenty} five miles.
CAM-? Left do you reckon
CAM-? Well T don’t know --- I think
CAM-? I've been locking for it
-2 Yep Yep
CAM-? I think ir'll be erh

CAM -3 I'm just thinking of any high ground in the
area that's all

CAM -5 I think it'll be lefr yes

CAM—+4 Yes I reckon about here

CAM-5 Yes - no no I don't really know

CAM -3 That’s the edge.”

First of all, it will be observed that the second sentence referring to Mt
Erebus being about 20 or 25 miles to the lefr would be correct, on the
assumpton that the crew believed they were flying down McMurdo
Sound. Then there are following comments madc by persons, believed to
be flight engineers but not identilied, which appcar to now evidence doubt
as to the validity of the statement that Mt, Erebus is situated to the left,
about 20 to 25 miles away. As will be scen, this fragmentary discussion
cannot really be reconciled with the posidve answer to which I have
referred. Then there follows a discussion which commences “I am just
thinking of any high ground in the area that’s all”, This comment is
identified as being made by Flight Engineer Brooks. It is obviously an
explanation offcred to the person who indicated the location of M.
Ercbus. Then therc are the following remarks by Mulgrew and Moloney.
Were they directed to the same subject matter? They may have referred to
another feature, not deciphered, which was also located out to the left
towards an area covered in cloud. Then the final comment “That's the
edge' can only be interpreted as a reference by the commentator to the
edge of Ross Island as a reference point 1o whatever landmark had been
under discussion, which may not have been Mt. Ercbus.

When this excerpt from the CVR wanscript was published by the
newspapers alter the release of the chiel inspector’s report, it was
naturally interpreted by the public as indicating lack of knowledge by the
air crew as to the aircraft’s position. As will be apparent by now, that
intcrpretation was totally misconceived.

111, The next passage in the transcript which requires attention is at
page 87 and reads as follows:

ey What's wrong?

-? Make up your mind socon or ---

CAM-1 We might have t pop down to filteen
hundrcd here I think

CAM -2 Yes OK

CAM-2 Probably see [urther in anyway.”

The first two phrases are uttered by persons who are not identified and,
upon my own experience of listening to those samc phrases, I was quitc
unable on cither occasion to relate them to any suggested remarks being
made to Captain Collins. The portion of this part of the ranscript refers o
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the decision of Captain Collins to move down to an aldtude of 1500 [eet.
First Officer Cassin then expresses the view that they can probably see
further in, which obviously means further up the Sound. I also note thatin
another version of the transcript, Captain Collins does not say thar *“‘we
might have to pop down™ but says that they might have w0 “‘drop down”.
The chief inspector seems to have crincised this decision to descend to -
1500 feet because it seemed to him to indicate that there was no proper
visibility at 2000 feet or that the visibility ahead was worsening. As
already stated, I consider that there is no evidence at all that the visibility
ahead was worsening. On the contrary, as previously indicated, the two
pilots and the other three official oceupants of the flight deck would onty
have seen a long, flat, white expanse of snow running away into the
distance. I interprct the decision to descend to 1500 {cet as being an
attempt to discern in the far distance some sign of features like Mt
Discovery which would be nearly straight ahead, and McMurdo Stadon
which would be forward and to the left.

112, The next part of the transcript relcvant in the present context is at
page B9 and reads as follows:

“CAM-—1  Actually those conditions don’t look very
good at all—do they?
CAM-—5 No they don't.”

The first comment I would make about these two remarks, and they
were certainly quite clcarly made, is that no one knows what “‘condidons™
Captain Collins was referring to. As with all attempts to interpret a
transcript of this kind, the unknown factor is to identify the particular
direction or view which is being referred to by the speaker. A refercnce w0
““those conditons” obviously means that Captain Collins was referring to
weather conditions located a long way off. So the queston is, in what
direction was he pointing? I should have thought that the only reasonable
infcrence is that he was pointing forward and to the right where he
believed that he saw cloud over the area of the Taylor and Wright Vallcys,
it being recalled that he had been advised previously by Mac Centre that
those areas were free of cloud.

113. The next rclevant item from the transcript is a single phrase
uttered by Flight Engineer Brooks and appcaring at page 90 of the chief
inspector’s report. It simply reads *‘I don't like this”, Oncc again, the
question is whether Mr Brooks was referring to the weather conditons
immediately surrounding the aircraft, or whether hc was direcdng
attention to areas of cloud located somcwhere in the distance, The fact
that he uscs the word “‘this™ leads, in my opinion, to the inference that Mr
Brooks was referring to the present situation of the aircraft. What did he
mean by that observation? According to the Captain Wyatt transcription
it was also followcd by an irrelevant conversadon. But I will assume for
present purposes that the remark did refer to the aircralt’s location.
Proceeding once more upon the assumption that the flight crew were
looking ahead at a long vista of white ground, then the probabilities are
that Flight Engineer Brooks was concerned with the fact that despite the
clear visibility in front, there were no features of tcrrain discernible in the
far distance. Only 6 seconds after Flight Engincer Brooks made the
remark just quoted, Captain Collins says ‘“We're twenty-six miles north.
We'll have to climb out of this”. It therefore appears that Captain Collins
and Flight Engineer Brooks unaminously dccided that it was time to fly
away, and reached that decision simultaneously.
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114, These different passages from the transcript which I have quoted
are those which were relied upon by the chief inspector to support his
allegation that the crew was "“uncertain” of its position and that there was
some degree of “‘mounting alarm” on the part of the crew. The answer to
all this is that nowhere in the remarks passed ar any stage by Captain
Collins or by First Officer Cassin is there the slightest sugges-ion of
uncertainty as to the aircraft’s positdon, or any concern as to the
circumstances in which the aircraft was flying. What has been relied upon
as pgenerating the suggested “uncertainty’’ are the various remarks
bandied back and forth by people behind the two pilots, who certainly
included passengers, venturing opinions as 1o the location of Mt. Ercbus,
‘and remarks of a similar kind, The only real expression of concern made
by anyone is the remark of Flight Engineer Brooks “I don't like this™

(assuming that it was not part of an irrclevant conversation) and, as [ say,-

it was made only & seconds before Captain Collins made his decision to fly
away,

It will further be observed that after making that decision Captain
Collins and First Officer Cassin then began a discussion as to whether the
aircraft should turn away to the left or the right. This discussion, both
from the transcript and from listening to the actual voices on the tape, was
very obviously a conversation containing not the slightest degree of
urgency and indicating no concern whatever. It might almost be
described as a casual discussion as to the direction which Captain Collins
should take when he increased alrdtude and began to chmb away from
McMurdo Sound. That discussion was sill continuing when the ground
proximity warning device suddenly sounded 6 seconds before the plane
struck the mountain. As soon as the device sounded Flight Engineer
Brooks adopted the standard procedure of announcing the aldtude, and
then Caprain Collins gave the following order “Go round power please”,
There is discernible, from listening to the tapes, a rising inflexion in the
voice of Captain Collins as he gave this order and, indeed, that would be
understandable in view of the unexpected sounding of the alarm system.
But I would emphasise that the order ended with the word “please”, and
there was certainly no apparent indication of alarm or dismay by Captain
Collins when he gave that order,

115. T have taken this trouble to examine these different sections of the
transcript of the CVR because of the following four statements made by
the chief inspector in his report:

(a) “There were discussions on the flight deck indicating that some of
the speakers believed they were to the west of Mt. Erebus, but the
twao Flight Engineers on the flight deck had voiced frequent queries
about the procedure and expressed their mounting alarm as the
approach continued on at low level toward the area of low cloud.”
(paragraph 2.20)

(b} “The apprehension expressed by the flight engineers indicated that
these members of the crew were endeavouring to monitor the flight
responsibly but their suggestdons of cauton, as with the captain’s
decision to cimb out of the area, were overtaken by the speed of the
sequence of events.” {paragraph 2.25)

(c) “The flight engineers endeavoured to monitor the progress of the
flight and expressed their dissadsfaction with the descent toward a
clond covered area.” (paragraph 3.24)

{(d) **... the crew was not certain of their position. . ."* (paragraph 3.37)
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116. In my opinion none of these views expressed by the chief inspector
in his report is substantiated, either by the transcript of the CVR, or by
the process of listening to the playing of the tapes. The only possibility of
apprehension on the part of 2 Flight Engineer is that referred to a little
earlier when Flight Engineer Brooks said “I don’c like this”, always
assuming that he was in fact referring to the aircraft’s location, and the.
Captain simulianeously came to the same decision and decided to fly
away.

117, Counsel for ALPA were highly critical of the approach of the chief
inspector to this whole question of the wanscript of the CVR. Their
submission was that the chief inspector had formed a preliminary view
that the crew was "uncertain’ of its position and was expressing
“mounting alarm” and so forth, and that he construed the transcript,
wherever possible, so as to give effect to that point of view. One example
which was given to mc had reference to a remark by Mr Mulgrew
transcribed at Washington as follows:

“Taylor on the right now".

This meant that Mr Mulgrew was pointing to the locarion of the Taylor
Valley. In other words he was pointing to an area just south of that secdon
of the Cape which he could see on the right. In the revised transcript
published by the chief inspector, this remark by Mr Mulgrew is altered to
a question by lim, addressed to the captain, as to whether he will go to
“the Taylor or Wright now”. Then there is recorded a supposed answer
by the captain “No I prefer here first.”” The captain's remark does not
appear in the Washington transcript. In the view of counsel for ALPA the
intention of the chief inspector in this respect was to avoid any suggestion
that Mr Mulgrew had made a positive identification, because this ran
counter to his controlling thesis that neither Mr Mulgrew nor the crew
were quite sure as to the lacation of the aircraft. Mr Baragwanath, who as
I have said heard the tapes in New Zealand, at Washington and at
Farmnborough, had this to say in the course of his final submissions:

*The point is that there is no evidence that this flight crew was in
doubt as 1o its position”.
With that comment I endrely agree.

118. I think I should make it clear, although perhaps the point is
obvious, that it requires no expert skill to listen to a tape recording. The
expertise in this area lies in being able to play the tapes through special
filters so as to make certain words and phrases more audible, if possible,
than they were before, We found, when we heard portions of the tapes
played through filters, that the filter mechanism did not achieve any great
improvement in what could be heard when the tape was played withour
the aid of these devices. What the hlters did was to make certain words
and phrases rather more clear than as had first appeared, but there were
very lew cases indeed in which an indecipherable comment was made
decipherable by use of the filters.

118. This view as to the limited assistance provided by the filtering
apparatus is supported by some comments made to me by avionic experts
from the Bendix Corporation in Florida when Mr Baragwanath and I
were on our way to Washington. I had gone to see the Bendix experts, as
will later appear, in order to inguire into a controversy as to whether the
pilots of the DCI10 could have seen the land mass of Mt. Erebus by
reference to the aircraft’s radar screen. Bur as well as discussing this
theary, the Bendix experts made two observations about the CVR
transcript which they had previously read. They first of all warned me
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about the garbled nature of the taped version of anything that had been
said on the flight deck from behind the pilots’ seats for they had observed,
by studying the chief inspector’s report, that there were numbers of
persons on the flight deck at different times. They said that one could
place little reliance upon spoken words ar phrases which were only partly
decipherable. I said that T expected that the filtering devices in
Washingten and at Farnborough might clarify to some degree what had
been said in the rear section of the flight deck, but the Bendix experts did
not hold out much hope in this regard. They pointed out that filtered
devices were only uselul in eliminating to some extent background noise.
Such devices in general either confirm, by the medium of increased
clarity, what the listener thought had been said, or confirm the inherent
unreliability of a manseript sought to be produced from listening to
particular recorded comments and remarks.

120. Mr Davison, speaking in his fina] address on behalf of the estate of
Captain Cellins, and also as junior counsel for ALPA, was very cridcal of
the use made by the chief inspector of this defective tape recording. It was
his submission that the chief inspector had formed a preliminary view,
never abandoned thereafter, that the aircraft had been flying in or towards
diminished visibility during the latter stages of the flight, and that the
flight engineers had become anxious about the situation of the aircraft and
had expressed dissadsfaction with the decisions of the two pilots. Mr
Davisen submitted that the chiel inspector had in effect edited the
Washington transcript, as a result of his visit to Farnberough, and that
the editing had in certain respects been controlled by that pre-determined
belief of the chief inspector to which T have referred, namely the supposed
reference to the weather being *‘thick™ and a supposed connection
between the use of the words “instruments” and the prevailing weather
conditions.

121. Whilst paying due regard to the various transpositions which I
have mentioned, and to the submissions of Mr Davison, I cannot agree
that there was any deliberate attempt by the chief inspector to edit the
Washington transcript so as to conform, so far as possible, with his own
opinion as to the state of mind of the ilight crew. In my opinion the chiel
inspector’s rendition of the transcript represents a bena fide attempt en
his part to reproduce what was said. But T find mysell obliged to agree
with the rather different proposition that the chief inspector adopted as
being accurate certain remarks which I have already cited from the
manscript when it was by no means certain whether these exact
observations were ever made, and that he was persuaded 0 adopt that
course because of his firmly held opinion that the crew had been unceretain
of its position. That is to say, the chief inspector had a natural inclinadon
to ascribe to remarks of doubtful meaning an interpretation which
favoured his own theory because, believing as he did in the validity of that
theory, he also believed that members of the flight crew must from time to
time have expressed apprehensions, Bur as I say, [ am satisfied that there
was no deliberate editng of the transcript so as to conform with the chief
inspector’s opinion. All that happened, in my view, was that as a sequel to
that prevailing opinion he was naturally inclined to construe a barely
audible observation, which was capable of possible reference o
apprehensions about the weather, as if the comments did in fact refer to
the weather, This inclinadon to hear what the listener expects to hearisa
familiar feature of the ordinary judicial process. It is a constant feature of
Court proceedings when someone with an interest in the outcome is
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testifying as to what he heard a party say, or as to what he thought that
party meant by a comment which he made.

122. The CVR system installed in the DCI0 and also installed in other
aircraft manufactured in the United States is considered very
unsatisfactory indeed by the Accidents Investigation Branch of the United |
Kingdom Department of Trade. British aircraft use a different cockpit
voice recorder system. It is essentally the same system but is wired
differently. Mr Tench and Mr Shaddick arranged for Mr Davis to play
over for us a CVR recording involving a major incident with a Bridsh
aircraft. We were able to hear without difficulty every word which was
spoken by every person on the flight deck, It was even possible, if occasion
required, to isolate the speech of one person and listen to that person
alone. No electronic filters or other devices are necessary for the
transcription of this rype of tape recording. It can be transcribed by the
simple process of a stenographer listening to the 30-minute tape and
typing out its contents as they are spoken. A wholly accurate transcription
can thus be preduced within 40 minutes or less. Five days of debate and
discussion, [ollowed by a transcript partly based on guesswork, is not
required.

123, There was also demonstrated in England to the chief inspector this
vastly different CVR systemn and this is why at parapraph 3.13 of his
report lie recommends that the GVR eircuitry on passenger-carrying
aircraft be re-arranged to adopt the system which I have just deseribed,
and which the chief inspector relers to as the United Kingdom Givil
Aviation Authority’s “Hot Mike” system,

124. Broadly speaking, my conclusion with regard to the CVR
transcript in the case of the faral {light is that only limited reliance can be
placed upon anything which is alleged to have been said by anyone on the
flight deck apart from the two pilots, and it is indeed certain that such
statements as can clearly be interpreted and identified as being made by
people on the flight deck behind the pilots can nat be construed as
throwing any light on the state of mind of the pilots at any given time,

THE ORIGIN OF AND THE PLANNING OF ANTARCTIC
FLIGHTS BY AIR NEW ZEALAND

125. In 1968 the airline was exploring the possibility of operating a
limited number of services between New Zealand and the Antarctic for
the purposes ol carrying tourists, scientists, and other interested parties to
that area. There were preliminary discussions on the project with the
Director of Civil Aviation and some of his officers during 1969 concerning
the appropriate consents needed for such flights, and at the same time
technical investigations were being carried out by the airline into various
operational features of the proposed flights especially the question of fuel
requirements. ‘These matters are referred to in the notes of a meeting held
at the Head Office of the Department of Transport on 10 June 1969
{Exhibit 75) and the Antarctic Division of the Department of Scientific
and. Industrial Research was also involved in these discussions. Later in
1969 Captain Tredrea, who was Fleet Caprain of the airline at that time,
discussed the situation with the United States Operation Deep Freeze
organijsation in Christchurch, Captain Tredrea prepared a report and sent
a copy to the Department of Civil Aviation. That report (Exhibit 76)
contains a detailed appraisal of all operational features.
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126. Between 15 and 22 November 1969 a visit was made to Antarctica
by the present Director of Civil Aviation and Captain Spence,
representing the Ministry of Transport, Captain Tredrea and Captain
Grundy from Air New Zealand, and Mr G. Willetts from the Engineering
Secton of Air New Zealand. Caprain Tredrea prepared a report dated 25
November 1969 (Exhibit 77) which summarised the essential results of
that investigation. In the end the proposal to conduct this rype of flight to
Antarctica, which would have involved the use of DC8 aircraft intended to
land on the ice runway, was abandoned. Time went by and in due course
the airline acquired a number of DC10 aircraft. Towards the end of 1976
the airline became aware that QANTAS intended to conduct tourist
flights which would overfly part of the Antarctic Continent early in 1977,
Air New Zealand decided to institute a comparable service with their

DCI10 aircraft which had the fuel capacity to fly to Antarctica and back .

without having to land in Antarctica, the total estimated flying time being
11 hours. The proposed QANTAS flights were also known to contemplate
flying to Antarctica and back without landing on the ice.

127. Captain Gemmell was at that time chiefl pilot of the airline and his
immediate superior was Captain D. W. G, Keesing, Director of Flight
Operations. Captain Keesing looked into the reports previously filed in
relation to the 1969 inquiries, and then made an approach to Givil
Aviation Division for consent to the flights. The first proposal was to take
the flight to the South Magnetic Pole and return to Christchurch, but
subsequently it was decided to proceed to McMurdo itself and to overlly
McMurdo Stadon and Scott Base, Diplomatic approval for the flights was
obtained by the Ministry of Foreign Affairs from the United States
authorities. The airline had first requested approval from the Director of
Civil Aviation to operate two DC10 charters on 15 and 22 February 1977,
and these had been intended to operate in accordance with the first
proposal, namely, a flight 1o the South Magnetc Pole. But it was later
submitted to the Director of Civil Aviation that the overdlight to
McMurdo was preferable o the former proposal, and that the South
Magnetic Pole destination should only be operated as an alternatve if
weather conditions were not satisfactory in McMurdo Sound. The
Director of Civil Aviaton was accordingly asked for approval to operaze
over the McMurdo Sound route, and by letter dated 19 January 1977 the
Civil Aviation Division approved both alternative flights subject to
compliance with certain operational conditions. Route feasibility studies
had becn made by the airline and it was clear that there was no
operational difficulty in flying either ol these routes. The appropriate Air
Services Licence to operate the flights was obtained, and approval was
also granted for the flights to make radio contact with specified stations en
route to Antarctica and return,

128. On 4 February 1977 Captain Gemmell and Captain Grundy,
together with Captain Young, an Airline Inspector with the Civil Aviation
Division, attended a United States Deep Freeze briefing at Christchurch.
This was not a full “briefing” in the technical sense. As I understand it, it
was really a discussion with the American authorities, and involved the
obtaining of information from the Americans relating to the routes to be
flown, radio communication frequencies, search and rescue procedures,
and meteorological conditions en route and at McMurdo Sound. There
was discussion about weather conditions at McMurdo. The possibility of
whiteout conditions was also discussed but because the flights were
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planned to overlly the antarctic area the possibility of whiteout conditions,
which were particularly applicable to landing operations, was not
regarded as very significant.

129. I must now look at the documentation involved in the formal
approach of the airline for approval of the initial flights to take place on 15
and 22 February 1977, pausing to observe thart the flirst QANTAS flight to
Antarctica took place on 13 February 1977, The initial approach to Civil
Aviation Division was made by Captain Keesing, the airline’s Director of
Flight Operations. His first letter was dated 24 December 1976, and a
copy was produced as Exhibit 1/2. This application involved the first
proposed route to the South Magnetic Pole. The next letter is dated 18
January 1977 and is signed on behall of Captain Keesing by Captain
Gemmell. Permission was now sought to implement the alternative route
to McMurdo Sound. In the context of setting out fuel calculations, it was
stated that a full fuel load would be carried in order to allow some flights
at lower level—this 1o be completely at the captain’s discretion having due
regard to the operational conditions prevailing on the partcular day”.
Captain Keesing's letter of 24 December 1976 had referred to proposed
descent to 9000 feet (approximately 1000 feet above terrain) for flying over
certain glaciers on the route from Auckland to the South Magnetic Pole
and return, In these circumstances, I am not quite sure what was meant
in the letter of I8 January 1977 by “some flights at lower level”.

130. On 19 January 1977 the letter of 24 December 1976 was
acknowledged by the Civil Aviation Division and approval was given for
the two flights, subject to operational conditions which the division set
out.

131. On 2 February 1977 Caprtain Keesing replied in detail to the Civil
Aviation Division and he set out the proposed routing and flight plan
information in respect of both routes. As to flight levels, Caprain Keesing
stated that there would be a flight level of 31 000 feet to Invercargill and
thereafter optimum flight levels to Cape Hallett, and then “‘descending to
maintain at least 2000 feet terrain clearance as permitted by excess [uel
over mandatory reserves’” and then climbing to Right level 35000 to
36 000 feet for return to Christehurch. I should here interpolate that the
referenee to 2000 {eet terrain clearance was based upon Regulation 38 of
the Civil Aviatdon Regulations 1953. The relevant provisions of
Regulation 38 are clauses 1, 2, 2A, and 4, which are as follows:

Reguladon 38 (1) Subject to the provisions of these Regulations no
aircraft shall be flown over any city, town, or populous area
except at such altitude as will enable the aircraft to complete a
safe landing should engine [failure or other cause necessitate a
forced landing,

(2) Without limiting the provisions of subclause (1} hereof, no aircraft
shall be flown over—
(a) Any city, town, or populous area at a lower height above
the area than 1000 feet; or
(b) Any other area at a lower height ahove the area than 500
feet.

{24) A heighr specified in subclause (2) hereof is the highest point of the
terrain or any other obstacle thereon, within a radius of 2000 feet
of a line extending vertically below the aircraft.
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{(4) No aircraft, unless landing or taking off, shall be flown in
accordance with instrument flight rules at a lower height than
1000 feet above the highest obstacle located within 5 nautical
miles of the estimated position of the aircraft in flight:
Provided that in areas of mountainous terrain a elearance of at

least 2000 feet shall be maintained,

132. There was to be an artendance by the pilots-in-command of both
proposed [lights at the Christchurch headquarters of the United States
Operadon Deep Freeze where there would be a briefing on 4 February
anc.l, in addition, the airline intended to conduct a navigation briefing
which would involve navigation and compass procedures. Further
arrangements were completed for an Airline inspector to accompany the
flight as an observer.

133. The first Air New Zealand flight to Antarctica then took place on -

13 February 1977. The pilot-in-command was Captain Gemmell and his
co-pilot was Caprain A. A, E. Lawson who was ar that time the airline’s
route clearance briefing officer. He was scheduled for the flight so as to
prepare an Air New Zealand Route Clearance Antarctica brief for later
ﬂ}ghts should they become a regular occurrence. Also present on the
aircraft was Mr W. K. Amies, who at the time was a flight navigator with
the airline and as from March 1977 became navigation services officer. Mr
fA.rruesl had very extensive experience in all aspects of navigaton
including the grid navigation procedure to be followed in the antarctic. He
had also been navigation consultant for several overseas airlines in
connection with the AINS system of navigation. The prime purpose of the
attendance of Mr Amies on the flight was to check the accuracy of the
AINS equipment by overflying the destination point of the flight, which
was the non-directional beacon {NDB) located near McMurdo Station.
At the conclusion of this flight Captain Spence, who had been on board as
the airline inspector for the Civil Aviaton Division, prepared a report as
to the conduct of the flight and his report described the operation as
satisfactory in all respects. In particular he referred to the accuracy of the
AINS equipment. He said in his report that the accuracy of this
navigation system in polar regions was established on the return flight
whe'n the inertial navigation system differed by only 3 nautical miles after
:\If%\lIgSht of over 3000 nautical miles without any radio update into the

134. The next flight of 22 February 1977 was commanded by Captain
Grundy. His first officer was Captain Caudwell and the senior flight
engineer was Mr Gordon Brooks who was on Flight TE 901 on 28
Novemnber 1979. In addition to having been to the Deep Freeze briefing at
Christchurch with Captain Gemmell on 4 February 1977, Caprain
Gru.ncly had atiended a briefing conducted by Captain Gemmell and Mr
Amies. Both Captain Gemmell and Caprain Grundy testified before the
Commission that on the occasions of theil respective flights a minimum
altitude of 16000 feet was maintained in the McMurdo area before
climbing to cruising altitude for the return to Christchurch and in each
case the evidence was that thc aircraft descended to 16 000 feet upon
approaching McMurdo and flew over Mt. Erebus on nav track on a point
Just to the west of the peak.

135._I.should here pause to say that there was evidence before the
Commission to suggest that neither of these flights maintained a flight
level of 16 000 feet over McMurdo and that Mt. Erebus was nor in {act
overflown. At this point, it is relevant to consider the difference between
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the minimum safe altitude of 16 000 feet said to have been adopted by
Captain Gemmell and Captain Grundy on their two flights of 15 and 22
February 1977, and the detailed operational conditions which had been
sent by Captain Keesing to the Director of Civil Aviation on 2 February
1977. As will be recalled, Captain Keesing had indicated that there would
be maintained at least a 2000 feet terrain clearance. There is not on record -
any written reply from the Civil Aviadon Division to Caprain Keesing in
relation to his letter of 2 February 1977. However, Captain Gemmell, who
was his immediate subordinate, had evidently arranged with the Civil
Aviation Division a minimum safe aldrude of 16 000 feet for the firse flight
which took place only 13 days after Caprain Keesing's letter to Civil
Aviation Division. The evidence before the Commission later disclosed
that Captain Keesing, although Director of Flight Operations, never
became aware that his proposed 2000 feet terrain clearance had been
superseded by a Minimum Safe Aldtude of 16 000 feet, and this gave rise
to specific evidence by Captain Keesing at a later stage at the hearings of
the Commission.

136. On 10 August 1977 Captain Gemmell, in his capacity as chief
pilot, wrote to the Civil Aviation Division requesting approval to operate
five DC10 charter flights to McMurdo on 18 and 25 October 1977 and 1,
8, and 17 November 1977. His letter (Exhibit 1/8} then went on to say:.

“The flights will be operated to the specification earlier submitted
and approved in January 1977, with the following exception,

It is proposed to permit descent to 6000 [eet QNH in VMC
condidons, or by the approved NDB procedure in IMC conditions,
provided that:

(1} Cloud base reported to be 7000 feet or better,

(2) Visibility reported to be 20 kms or better.

(3) ASRis available and used to monitor flight below Flight Level 160.
(4) No snow showers in area.

Two captains and a co-pilot will be crewed on each flight, they will
receive a comprehensive briecling and complete a simulator detail
involving a letdown and elimb-out procedure, particular emphasis
being placed on the use of grid navigation procedures.

Flight in the McMurdo area below Flight Level 160 will be restricted
to an arc corresponding to a bearing of 120° G through 360° G to 270° G
from the NIDB within 20 nms in order to keep well clear of the Mr.
Erebus region.”

137. As will be observed, it was now proposed by Captain Gemmell that
minimum safe altdtude was to be 6000 [eet subject to the conditions
referred 1o in lis letter. There is reference in the last paragraph of his
letter to the areca within which the descent to 6000 feet would be
authorised, and this refers to an arc with a radius of 20 miles situated
immediately to the south of Scott Base,

138, Approval of these flights was duly given, and they were all carried
out on the specified dates.

139, On 19 September 1978 the airline made a further applicaton for
approval for four flights in November 1978, indicating that the same crew
training and operational procedures would be carried out. Civil Aviation
Division also approved this proposal. As from 1 April 1978 Captain
Keesing had retired from his position as Director of Flight Operations but
was stll employed by the airline as a consultant, On 27 September 1979
the airline again wrote to the Director of Civil Aviadon asking for
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approval for further flights to take place on 7, 14, 21 and 28 November
1979, and it was proposed to operate over the same routes as the previous
year, utilising the same crew briefing, training and en route procedures.

140. On 3 October 1979 the Civil Aviaton Division granted appraoval
for these flights but in a supplementary paragraph reminded the airline
that no reply had been received regarding a lerter which the Division had
sent to the airline on 9 August 1979 raising the question of the carriage of
life-saving equipment in terms of the requirements of Annex 6 to the
ICAO Convenuon.

141, On 10 October 1979 the airline replied to the effect that the
carriage of survival suits was not warranted as there was no intention of
landing at McMurdo airfield. However the mater of survival equipment

continued to be informally discussed between the airline and the Civil .

Aviation Division up o November 1979,

142. As stated previously, approval had been obrained {rom the
Americans who controlled the air space over the McMurdo area for these
commercial overlights, and on 13 October 1977 the Commander of the
United States Naval S8upport Force in Antarctica had notified Civil
Aviation Division of certain limitations on aircraft aids at McMurdao. It
had been pointed out that United States Navy weather forecasting was
not provided for the benefit of commercial carriers, and that reported
weather might not be reliable, with the result that any action taken by a
civil airline in response to a McMurdo weather report would have to be
the responsibility of the pilot-in-command. Apart from the foregoing,
there seems to have been no further communication or laison with the
United States Naval Support Force in Antarctica with regard to these
Antarctic flights except that in 1979 the United States authorities in
Antarctica advised that the non-directional beacon (NDB) situated near
McMurdo Station had now been withdrawn. As a result of this
information Capiain R. T. Johnson, on 8 Novemnber 1979, issued for the
crew briefing sheets in respect of further antarctic flights, the {ollowing
memorandum:

“McMURDQO NDB NOT AVAILABLE:

Delete all reference in briefing dated 23/10/79. Note that the anly let-

down procedure available is VMC below FL 160 to 6000 {eet as follows:

1. Vis. 20 km plus.

2. No snow showers in area.

3. Avoid M. Erebus area by operadng in an arc from 120° Grid 360G
to 270G from McMurdo Field, within 20 nm of TACAN CI29,

4. Descent to be co-ordinated with local radar control as they may
have other traffic in the area,”

On 22 November 1979 Captain Omundsen of the Civil Aviation
Division spoke to Captain Grundy by telephone and told him that Teports
had been received from the United States authorities at Antarctica that
civil aircraft had been observed at lower than normal altitudes and at
1000 feet above glaciers.

143, Aiter the occurrence of the disaster Gaptain Omundsen wrote to
the Director of Flight Operations for the airline on 24 Decernber 1979 in
the following terms:

“It has been brought to my attention that news media reporting of

previous antarctic DC10 flights operated at alitudes lower than 6000

feet in the vicinity of McMurdo.

a0

Mr Thomson of DSIR is reported as having been on board an aircraft
which operated at a height of 1500 feet above ground level, In addition,
the news media’ also report other passengers as having been carried in
the McMurdo area at altitudes of about 1000 feet.

It is noted that there is no mention in the captains’ reports of such
low altitude operations. You will recall that a report of low altitude-
operation was discussed with you by the writer of this letter on the 22
November 1979,

Such operations are contrary to the conditions of antarctic operations
approval granted by this Miniscry and your comments upan the
circumstances related to such operation is requested.”

On 11 January 1980 he received a reply from Captain Grundy, which
reads as follows:

“I refer to your letter of 24 December 1979 (reference 98/4/76) in
this matter, and in particular to your comments on the telephone
conversation of 22 November last berween Mr Omundsen and the
writer.

Your concern during our telephone conversation was directed at
separation from furure helicopter operations and you offered no specific
information of previous flights descending below 6000 feet on which I
could inquire forther,

Subsequent to our conversation I made arrangements for Captain
Spence to be rostered on the next antarctic flight as you requested, and
confirmed with the Tlight Manager Line Operations that 6000 feet was
still the minimum altitude specified in the briefing in case a change had
been tade with which I was unaware.

I have no personal knowledge of operations at the altitudes relerred
to in media reports and therefore I am unable to comment on the
matter,”

144, As will be observed, it was the opinion of Captain Grundy that this
telephone conversation, six days before the fatal flight, was meant by
Captain Omundsen only to emphasise the necessity to separate civil
aireraft from low-level helicopter operations, and that Captain Omundsen
did not make any point of the apparent breach of the MSA of 6000 {feet.
However, Captain Omundsen told me in evidence that on 6 November
1979 he discussed with Captain R. T, Johnson the recent information that
the NDB was now not available, and he produced his file note of this
conversation {Exhibit 1/22) which terminates with the following
observation:

“ANZ will descend below safety height of 16 000 {eet only in VMC
conditions with no snow showers and with at least 20 km visibility. No
descent below 6000 feet.”

This, of course, is in accord with the notfication issued by Captain
Johnson three days later, to which I have already referred. But the reason
why Captain Omundsen referred me to his above-quoted file note was for
the purpose ol corroborating what he said had been the reason for his
conversation with Captain Grundy 16 days later, namely that there had
been a report of an aircraft flying below 6000 feet. I have diificulty,
however, in accepting that Captain Omundsen’s file note has any
cortoborative effect in the manner suggested. His file note is only
recording what Captain Johnson told him. It has no apparent connection
at all with his later conversaton with Gaptain Grundy.

Captain Omundsen signed on 23 Novemnber 1979 a [ile note of his
conversation of the day belore, and this file note was produced as Exhibit
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1/25. This relers to the report that civil aircralt had been flying at 1000
feet above glacier level. Captain Omundsen’s file note makes no reference
at all to any criticism by him of flights below the official MSA of 16 000
feet or 6000 feet.

145. In these circumstances I am left with Captain Grundy’s
recollection that Caprain Omundsen’s telephone call of 22 November
1979 did not refer to any purported breach of the MSA rules but was only
concerned with safety to helicopter traffic in the McMurdo area. I think I
am obliged to take the inference that if Captain Omundsen had previously
been unaware of descent below 6000 feet in the McMurdo area, then he
would have construeted a file note on 22 November 1979 recording not
only the transmission of the “low flying” information to Captain Grundy
but also recording a request [or an immediate explanation from the airline

as to why flights were apparently being permitted under 6000 feet. He did -

ultimately ask for such an explanation but not untl after the disaster. I
shall deal with the point at a later stage as to whether Civil Aviation
Division had any information or knowledge that the minimum safe
altitude of 16 000 feet and 6000 feet were not in fact being complied with
for, as I shall indicate when dealing with the question of MSA, all the
Antarctic flights which went to McMurdo in the summer of 1977, in 1978
and in 1979 in fact flew at altitudes well under the minimum MSA of 6000
feet,

146. I must now pay some attention to certain features of these
minimum safe altitudes which are summarised, together with the
conditions of descent, in Captain Johnson's memorandum of 8 November
1979 already quoted. In the first place, the track of an aircraft which had
descended to the minimum flight level of 16 000 {eet on the approach to
McMurdo was aligned on a direct course from Cape Hallett to the NDB
located near McMurdo Station, This track took the aircralt over the peak
of Mt. Erebus on a line about 2 miles to the east of the summit. Then the
pilot-in-command, after this overfligcht of the mountain, was authorised to
deseend in VMC conditions to 6000 feet in the nominated sector to the
south of the mountain, subjeet to the conditions in Caprain Johnson's
memorandum and, of course, they had been the operative conditions since
August 1977. Then the pilot-in-command was authorised (in terms of
what apparently was verbal approval from Civil Aviation Division) to Oy
away from McMurdo, along McMurdo Sound, at an altitude of 10 000
feet so as ro give passengers a lower altitude view of the Admiralty Range
to the west of the aireraft. Subsequently the aircraft would then ascend to
its cruising level of 30 000 feet and higher as it returned to New Zealand.
Bur in relation to the alternative route involving an overdlight of the South
Magnetic Pole, Givil Aviation Division bad approved the original request
of Air New Zealand for a minimum terrain clearance ol 2000 feet and in
this area the aircraft would, of course, be flying over mountainous terrain.

147, With these [actors thus isolated, the following considerations come
to mind:

(a) The aircraft was programmed to fly over an active voleano with a
clearance of 3500 feet between the aircraft and the eastern edge of
the crater. The volcano continuously discharges steam from the
crater, and the height of the plume of steam will vary according to
wind conditions. Photographis were produced to the Commission
demonstrating the steam rising to a height of 5000 feet or more. On
any view, this decision to programme the track of an aircraft over an
active volcano seems indefensible. Apart altogether from the safety
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aspect, only those passengers with a view to the right would obtain
any photographs of the unique view, at close quarters, of the crater,
Mr Amies, in his Brief of Evidence, first stated that the track over the
volcano was only for “planning purposes” but when he gave
evidence on the lollowing day he qualified that statement—which
had appeared in a very carefully prepared brief—by then stating
that the flight track had been determined for “flight planning
purposes”’. In addition, it was also disclosed during the course of the
evidence that flight crews were authorised to depart from this track.
In the final result therefore there was in reality no planned flight
track to McMurdo.

(b) The limitation of descent to 6000 feet over the defined seetor to the
south of Mt. Erebus was said to be based upon a clearance suHficient
to avoid the highest point of the Black and White Islands situated at
the south of that sector, namely, Mt. Aurora which is 3000 feet high.
It will therelore be observed that the terrain clearance over Mt
Erebus was 3500 feet but that the terrain clearance aver Mt. Aurora
was 2500 feet.

(c) Approval by Civil Aviation Division to [y out from the Scott Base
area at 10 000 feet over the Ross Sea is not recorded in writing but
evidently was regarded as an officially approved MSA for this sector.
It will be noticed that whereas the MSA over the Ross Sea whilst
flying towards Ross Island in VMOC was ser at 16000 feet,
nevertheless the MSA whilst flying the return route in VMC over
exactly the same area of flar sea and pack ice was 10 000 feet.

(d)} Official authority to over-fly the mountainous terrain of the South
Magnetic Pole at 2000 feet may usefully be contrasted with the
previous requirement that flight over the flat surface of the Ross Sea
was not o be Jower than either 16 000 feet or 10 000 feer.

148. I am driven to the conclusion that these officially approved
minimum safe aldrudes, which at the hearing were asserted in the most
adamant fashion by the airline and by the Civil Aviation Dijvision to have
been applicable to all flights to Antarctic, were unrealistie, and incapable
of any logical justificaton, and that the various altitudes were mutually
ineonsistent, In the event, these altitude limits were later disregarded by
the airline, and in my opinion justifiably so. I think I must go further and
say that the original decision to overfly Mt. Erebus and the NDB at 16 000
feet has every appearance of being an initially designated track and
alitude devised (as Mr Amies said belore he amended his evidence} for
planning purposes only, the idea being to eheck the accuracy of the AINS
n polar regions and, in general, to allow the airline’s chief pilot and the
civil aviation division’s airfine inspector and an expert navigator (Mr
Amies) to survey the cntire area. As the evidence disclosed, the
programmed flight mack direct from Cape Hallett to the NDB was almost
immediately departed from, with the express authority of the airline, and
on all flights after the second flight in February 1977 the 16 000 leet
clearance over the Ross Sea and the 6000 feet clearance over the area to
the south of Ross Island were each disregarded with the express authority
of the offieer conducting the briefing of the crews for these flights.

'149. In my opinion there were a number of deficiencies in the planning
of these flights, They were:

(a) The initial flight plan with its direct track over Mt. Erebus and with
its minimum safe altitudes of 16 000 feet and 6000 feet was retained
as the airline's official approaeh procedure 1o MeMurdo when, as

53



(b)

()

(0

(g)

Irom.mid-1977, its inept and unjustified criteria were departed (rom
by pilots with the express authority of the airline.

The United States Naval authorities at McMurdo were never
appraised of the official flight path, or of the minimum safe altitudes
officially adopted by the airline and Civil Aviation Division.
There was no adequate consultation with the United Srates Navy
aut_honmisilas to [hc[ most approgriatc approach route to McMurdo
or as to the exaet [unctions an it igad i
s oahe cxact [ur capacities of the navigation aids
The Royal New Zealand Air Force, which had many years of
experience of flights in the antarctic area, was not consulted as 1o
appropriate briefing of crews or as w the exact nature of weather
conditions in Antarctiea,

There was a complete misapprehension on the part of the airline as -

to what. was meant by “whiteout”. When a visit was made to
A{1t_211:ct1ca i November 1969 by officials of the Civil Aviation
Division and by Captain Tredrea and Captain Grundy from Air
New Zealand, they were told ahout the special “whiteout” landing
area at McMur!:lo and they understood, quite correctly, that this
emergency landing area was for use when strong winds [illed the
atmosphere with fine particles of dry snow so that an ajrcraft coming
In 10 land was flying in conditions equivalent to thick cloud. This is
the reason why Captain Johnson, in his memorandum of B
November 1979, repeated as one of the criteria for a let-down
procedure to 5000 feet the condition that there should be “no snow
shower in the area”, No one in the airline appears to have discovered
the nature and insidious dangers of that variety of “‘whireout” which
occurs in perfectly clear air under conditions whieh I have
mentioned before. Yet this latter information was in the Ppossession
at all times of the Royal New Zealand Air Force and the United
Stares Naval Support Foree in Antarcrica.

Although it seems thar the airline was aware of the requireme

the B.oyal New Zealand Air Force and the United SE:IEES Nav;tih?t,
no pilot could command a flight to Antarctica unless he had flown in
the area previously, such a requirement was not implemented as
frun"l‘ ti'{e summer 1977 f{lights onwards, even though a flight
familiarisation requirement is in fact contained in the airline’s
operations specifications.

The direct track of the aircraft planned for the initial flight was from
Cape Hallett and across Ross Island (as T have said, overflying Mt
Erebus) and then overheading the non-directional beacon (NDB)
situated near McMurdo Stadon. This flight path had special
disadvantages in addition to those already mentioned, in that it was
not adequately related to the navigational aids at McMurdo, The
ground navigation aids were the non-directional beacon (NDB), a
tactical air navigation system (TACAN) which could be
Interrogated by the aireraft’s distance measuring equipment (DME)
50 as to aseertain its distance from the TACAN (as opposed to the
distance from the destination waypoint inserted into the aircrait’s
own computer navigation system). In addition, there was the radar
Installation situated at the ice runway, and there was radio
c_ommLfmimtiISIn w}éch consisted of high frequency (HF) transmis-
sions from Mae Centre and very high frequen issi
(VHF) from the Ice Tower, e dueney fransmissions
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The principal delects of this first flight path in relation to the

ground navigation aids were in connection with the radar and radio
transmissions. The radar was equipped with an IFF mode which
could locarte the position and bearing of an aircraft at ranges of up to
abour 150 miles but it could not be used as a basis for air traffic
conerol, Tts only use was to idendfy the approaching aircraft. When
the radar was switched on to its primary ASR mode, meaning
thereby its aircraft surveillance function, it could pick up on its
screen an aircralt within an approximate range of 40 miles.
However, the ASR mode of the radar was only operative on a line of
sight basis. In respect of radio transmissions, HF is not dependent
upon line of sight and has a very extensive range, but HF radio
traffic in the Antrctic area is notoriously erratic and liable to
disruption and black-out under various weather and atmospheric
conditions. VHF transmissions are relatively short range with an
average of about 150 miles, VHF contact is far superior to HF since
VHF transmissions are typically free from atmospheric static
interference, But VHT transmissions are dependent upon line of
sight. It follows from this that if an aircraft approached Ross Island
on the track which was programmed for this first flight piloted by
Captain Gemmell, then because of the height of Mt. Erebus the
aircraft, if approaching at 16 000 feet, would suffer radar and VHF
radio black-out for 20 or 30 miles untl it arrived over the summit of
the mountain.
The agreement between the airline and Givil Aviation Division in
August 1977 for an authorised let-down to 6000 jeet in the
designated sector south of Ross Island was regarded by the
Americans, when they {ound out about it after the disaster, as quite
impracticable. In the view of Chief Warrant Officer Priest, who was
chief traffic controller and Mac Centre Supervisor during the
1975/80 season, this 6000 feet sector was “absurd" because of the
inability of radar control in that area. The United States authorities
at McMurdo were never advised of any officially approved Civil
Aviation Division flight plan or descent approach and they would
have opposed from the outset the direct approach to Mt, Erebus and
the subsequent 6000 feet descent clearance behind Ross Island.

150. The visit to Antarctica which was made in November 1969 by the

officials whom I have described no doubt persuaded them, and I think
quite correctly, that there was nothing inherently dangerous in flying in
the McMurdo area in perfect weather conditons. The planning evidence
diselosed, however, for reasons which I have already indicated, a serious
lack of proper inquiry into the weather hazards. But the principal defect in
the planning, in my opinion, was the decision to adhere to the track and
flight level set for the first flight and then amended in August 1977 soas to
provide for the 6000 foot minimum safe altitude under the specified
condidons. As I have said, the United States authorities were at no time
advised of these official flight levels and would not have approved of them.
As will later be described, the airline itself very quickly abandoned the
MSA requirement of 16 000 feet and 6000 [eet and in my opinion was
justified in doing so. But there stll remained, as a matter of official record
between the Civil Aviaton Division and the airline the MSA levels of
16 000 feet and 6000 feet together with a {light path {rom Cape Hallett
direct to McMurdo Station, The airline should have realigned the official
flight path down the military route so as to bring aircraft down the middle
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quesdon, these flight data.

151. In the final result, the omission 1o obrajn official approval for
altered flight data of this kind made no difference because, as will be
shown, the airline informally varied the track and varied the altitudes in
the very manner which I suggest it should have done on an oflicial basis,
But because the flight levels of 16 000 feet and 6000 feet and the flight path
over Mt. Ercbus still remained as Part of the official approval of Civi]
Aviation Division as at 28 November 1979, both the airline and Civij]
Aviaton Division immediately seized upon these official conditionsg as
being the vital factor in the disaster. From the point of view of both
organisations they could obtain, so they believed, absoluton from their
OWRn numerous errors by merely ascribing the disaster to a failure by
Caprain Collins to observe a minimum flight level of 16 000 feet. This was
the principal basis of the case {or Civil Aviarion Division and, as will be

secn from what I have already written, it was iy my view a basis without
any justification whatever.

THE BRIEFING PROCEDURES FoOR ANTARCTIC FLIGHTS

152. Regulation 77 {I) (a) and (b) of the Civ
{which came into eflect by way of amendment o
from 12 February 1979) reads as follows:

"77. Route and aerodrome qualifications of pilot in command—

(1) A pilot shall not act as pilot in command of an aircralt engaged
in an ajr transport opcration on g particular route unless:
(a) He has demonsirated o the operator tha; he has an

adequare knowledge of the route to be flown and the
aerodrames which are 1o he used, including an adequate
knowledge of:

(i) The terrain and minimum safe altitudes;

(H) The seasonal meteorological conditions;
{iti) The meteorological, communication,
Tlacilities, services and procedures;

(iv) The search and rescue procedures; and
(v) The navigational faciliries associated with the route

il Aviation Regularions
f previous Provisions as

air traffie

departure, holding or instrument approach
may be accomplished in an aircraft flj
specifically approved by the director,”

procedures
ght simulator if
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T
153. A method adopted by airlines throughout Tah{:a]:\g;rnldpifog;ﬁreg
ilots familiar with the details of scheduled routes an 1 and tE provecures
I:: 315: termination of such flights, is not only to reg;::faildoon an‘;,/ cuch
Toutes as observers prior to actng as pilot-in-c il presentation of the
flights, but also to brief pilots by means of audio-vis ] 131 it meccssary by
%—iou,s data required to be known and‘accompamctl: joccessaTy oY
Z:erciscs in an aircraft simulator which will be related to P
pr?éi-d];relg Pri}:::: %E:l::é ?hl-::?-seu»:];s established a R’ou[e. Cl_}eaéar;:l E;Lr;llst
(RCU.) xr:fhich was under the control of thc_a.lrh:: scfl';:f; etd aith iy
Division, and the supervisor ol this unit e:l,ium " thge rudiomvisual
responsibility of adequately briefing crews 'bY “; have referred. Broadly
terial and simulator training to which , ill be a prepared
ope king, the content of the audio-visual presentation wi i Pua.ll o
s rglge’s ribing the main fearures of the flight and this wi ssfor {hat
St:nt]:l:lt dcb agtape recording which has been duly prepare 1 for that
g;?-pgscg. Th);n at suitable incen(rjals; dul;i]_ll'lg :—;}:gsira;:ris?l-llg;oxill comtain
a scréeen an or € A in
bE :hownhi];p?:prescntations of diffcrent aspects Olf the ﬂ;g:htc 5:'111‘3(‘:“0_
g ?ti?:gujl?xf of the destination waypoint. At the conc us:gn Sou Do audio-
Eiasual presentation therc will be oral elahora.tlo:l;};r eiermpse o e
relevant aspects of the prepared text. The sut:; Al remuirements, i
devoted to whatever are the special opera c::ndure-rl o the aimaet ot
particular, the scttled approach agdell;lst-i?(‘:fg}l\rt%‘:e Drecentation will be
inati 1 repar > . -
SFSL?irll:itzgg' tl? g):vs rz[t:rntlblf:n‘fzré3 foE their retention andf ES 131;1 \:k;e;g?:ct
T3}51c5e are called “briefing documents.” In the castelt;M and the patmos:
the Route Clearance Unit was established in ab([:;u o e PurRose
as to provide to crew members more comprenens ision over the
:ould be]:I obtained merely by a previous ﬂ;;lghi;zﬂ;dd?;;ugﬁzoyaphs, was
;gﬁ;it:; qszcsat;or;;)!}og:lantgéy t?aIS;:a:;?HRéU briefings for the various
scl;z%ul;c}l];?:u;?s ?1[0 t:f?i:ih:—lhstcpewisor of the Route (.“_‘le:;i-ariceEU rllf ; :’;1;11_{
1 Apr.il 1977 when that position was given to gati::aEICU Al et tme
whilst he was still a DC10 captain. He sgperv!IS,e Wilson (who had retired
basis until 1 January 1978 when Caprain J. ime Route Clearance Unit
from operational flying) was appointed full-time Ro
SUFl!grf.iwix’rl:nen it was decided to start operating antzlt_lrca;:stt]hgiglt.lst, [(03:5216
Lawscln was directed by the chief pilot to travel on ttjf;e first fight s co.
ses. Captain Lawson therefore trayel]ed on in Laveon began
P':iglsoAIt.er thlfs [irst two antarctic flights in 1977: Ca;?tm: hotographs of
I:::slser.nbling an RCU antagftic brief. 'I;IS O‘Eta:l?:da.‘iﬁli-:::u zg-xd cventually
i the publicity sectd t y A
Allnatrcc‘ilzirt:?nn:lides ﬂ]?loughtc:’uitablc to depict the general.;?pzﬁiﬁ ‘):'as
:Eeecaiea Captain Lawson also prcparf:d Wmen'r_rl-?atfqe:display of the
subseque.ntly recorded and used in conjunction wi
shles the new MSA of 6000 feet was decided upon mdmld_lg;ll-:lé
thtiap—ll:o?g;ﬁﬁc azd the sector of permittec{lﬂ d;;ca?; gisitlggsgta‘;eﬁoglavy
i rocedure use
high lfiv%nbt]}??t]ﬁfdpr[%zrﬂ c]?i 1977 the amended 6000 fiet prgc;:glsl.:;ig::;
ig;raop.crative and Captain Lawson went on that flight an
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d;af;iu;;hfgephot}?g‘raphs I}:le taken. Captain Lawson said in evidence that
5¢ photographs were concerned he wa ing i
f L S concentrating in th
main upon areas shawing the local terrain j Setor o
Train in the s
McMurdo, w the south of Ross Island. e descent sector au

ainiig- /:: Iahasvecall;"eady_:;altgd, an audio-visual presentation is normally
peailic airtield with particular
tield ! eference o appr
}t::;occdures, unways, navigation aids and the like, However, in thgga(;id;
€ antaretic Programme no landing was intended ’ N

as it approaches Antarctica will have a ori i
] ¢ ! grid heading of
i:;r:):le.r t;a ascertain a grid headmg, the crew adapts E ?net:ilé?aaogtfhé -
S fixyzﬁgeoannc;agdsdt‘hcrcto IE;]O"I. The result therefore 35 that if the aircrz:;i
L T eading parallel with 166° i i
heading will be 166" but its grid heading will ticén%?;%ide’ fhen s erue

160. Al McMurdo radio transmissions reflerri t i
;rstsupl?hed in grid form, therefore one of thecr::?r% l:fgx]a:g:és?j (:f l;ia;l{la%?
A ri:(;tut:a brieling was to demonstrate, both by speech and by slid
Coi)n ntations, ar{d by 51mulz§tor exercises, the method of adjustin, the

passes of the aircraf: to grid navigation, The RGU bricfjnjgs g'ivgn :ce:

was the opinion of the Chijef Inspector of Air Accidents

cxa.n}inec'l all the RCU briefing material el o

, that it contained sundry
on this subject in paragraph
in the briefing and which in
have been included, were as

L.17.2 of his report, The items not included

the opin Cor s
fojlo“l.-jsl;mon of the chief inspector ought to

(a) The authority of the United §
tates Navy's antarctic Aj i
Control system to contral the civilian A‘ifl)*} N:v!: ;rgsgnﬁl?lighr?fﬁc

(b) The procedure for determining the minimum flight level recagnised

McMurdo contral area,
normal milirary route, which followed the reperting points depicted

on the Radio Navigation Ch ¥ 1
Cape Hallett soutﬁ to MCI\Z;;CEE:I\C), particularly on the g from
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{d) Topographical maps for use on the flight. With the exception of a
photostat copy of a small insert enlargernent of a map of Ross Island
{1:1 000 000), these were not issued 1o the crew until the day of the
flight, and were af a relatively small scale, i.e,, 1:5 000000 and
1:3 000 000.

(e) A comprehensive discussion of the visual phenomenon peculiar to
the antarctic, i.e. the whiteout condition, which might be anticipated
with overcast sky and snow covered terrain below,

(f) A discussion of the procedure for artempting a landing en the local
ice runway or skiways and the emergency conditions which might
necessitate such a landing.

(g) The most effective methods of attempting to achieve survival on the
ice {with the equipment available) in the event of a successful forced
landing,

161. In addition, as the chief inspector went on to say in a succeeding
paragraph, there were provided at these briefings two charts and a slide
depicting a schematic diagram which each showed a track proceeding
down McMurdo Sound. This was in conflict with a relerence in the
recorded text of the briefing to the actual latitude and longitude co-
ordinates of McMurde Station as being the destination point of the flight,
and in view of the fact that the brieling described a track direct to
McMurdo, then these three diagrams were of eourse, in conilict with the
theoretical Cape Hallett/McMurde track to which the briefing referred.

162. In addition to these inadequacies revealed in the report of the chief
inspector, there were twa other features of the antarctic brielings which
were unsatisfactory. In the first place there was no photograph showing
pilots a general view of McMurdo Sound and Ross Island as the aircraft
approached from the north. This is of particular significance in view of the
fact that the McMurdo area bears little relationship to what might be
expected to be observed from a topographical map of the area. The other
deficiency was that the briefing did not include a ropographical map of the
area upon which the flight planned track from Cape Hallett to McMurdo
had been imposed. Such a map would have indicated to pilots the precise
course to which the nav track of the aircraft would take them.

163. Additionally, as indicated by the chief inspector at paragraph
1.17.6, there were twao mistakes in the slides which were shown. One slide
purported to show Gape Hallett whereas in fact it was a slide of Cape
Adare located 73 miles north-west of the Cape Halletr waypoint. The
second slide showed a view of Mt. Erebus and was accompanied by the
statement that the aircrait was “‘Now approaching Erebus at 16 000 {eet
the minimum sector altitude’”. However, the photograph of the mountain
had been taken from the true soucth of Mr. Erebus and net from the true
north, and the result was that a view of this photograph showed Mrt.
Erebus aver to the lelt of the direction in which the aircraft was heading.
This error accordingly coincided with the MeMurdo Sound approach
depicted by the three diagrams o which I have previously referred. As to

the simulator exercise, this did not give the pilot any view of the terrain to
be observed on the flight. It was programmed as if the flight was being
made at night time. This is because the airline’s DC10 Dight simulator is
only programmed to the night lighting of an aerodrome, and in the case of
antarctic briefings the position of the runways at Williamns Field were
shown in the distance as two Intercepting lines of lights. The simulator
instruction adequately covered the compass and navigation conversion
procedures already referred to. The evidence given by Captain Wilson
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and by Caprain Johnson as to the verbal content of the RCU briefing was

not accepted by the majority of the pilots who attended the briefings.

Indeed, there was one pilot who said that upon listening 1o the evidence

given before the Commission in reladon to the briefing which he had
attended, he was led to wonder whether he had been at the same briefing.

164. The RCU brieling {or antarctic flights was primarily inadequate,
in my opinion, in that—

(a) The co-ordination of the United States Navy air traffic control
system with the proposed overfly was not properly explained,

(b) The pictorial representations showed the observers that the flight
path was down McMurdo Sound and these displays would, not
unnaturally, take precedence over the spoken words indicating a
direct track from Cape Hallett to McMurdo Station and indicating
the NDB co-ordinates as the destinartion waypoint.

{c) The dangers of flying over uniformly whitc terrain under an overcast
sky were not directly referred to,

{d) The prepared text of the briefing and the constant reference to
minimum safe altitudes of 16 000 feet and 6000 feer were verbally
contradicted by Captain Wilson in the 1978 and 1979 flights by
indicating to the crews that they were authorised to descend to any
aldrude approved by the United States Navy Air Tralfic Controller,
and it is significant to point out that at the time when the chief
inspector signed and published his report, he had not been twld by
Caprain Wilson, or by anyone else, that this specific authority was
orally given to flight crews during the course of the audig-visua)
presentation to which I have referred, Captain Wilson admitted this,
(T. 1236).

(e) Captain Wilson, the supervisor of the RQU briefing procedures, had
not flown to McMurdo Sound. He had applied to go on such a flight,
50 as to improve his knowledge of antarctic conditions, but his
application had been declined by Flight Operations Division,

(f) Most important of all, crews were not shown a topographical map
with the nav track plotted thereon.

THE “WHITEOUT” PHENOMENON

165. The term “‘whiteour” has more than one meaning as being
descriptive of weather conditons in snow-covered terrain. For aviation
Purposes it is often described as the cause of the visual difficulty which
occurs when an aircrafr is attempting to land during a snowstorm. As
already stated, the United States Navy maintains a special whiteout
landing area situated to the south of its normal landing strips near
McMurdo Station. This area is used when an aircraft, which is eommitted
to a landing, is required to land when visibility is obscured by a
snowstorm. The snow in Antarcica is periectly dry, and a wind of only 20
kilometres can sweep loose snow olf the surface and {ill the air with these
fine white particles. A landing on the special whiteout landing field can be
accomplished only by an aircraft equipped with skis or, in the case of an
aircraft without skis, then it must make a belly-up landing on this snow-
covered emergency airfield, Flying in a “whiteout™ of thal description s
no different from flying in thick cloud. The pilot cannot know where he is
and must land in accordance with striet radio and radar directions. So far
as I understand the evidence, I do not believe thar either the airline or
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ivi iation Division ever understood the term “‘whiteout” to mean
Eri;ltlhii‘gr etllse than a snowstorm. I do net bt,:lieve that they were :w;;
aware, until they read the chiel inspector’s report, of the dtyphich
“whiteout™ which occurs in clear air, in .calrn condl_uons, zzin h"vhis
creates this visual illusion which I have previcusly described and whic s
without doubt, the most dangerous of all polar w_eather phenomena. )

166. The chief inspector locked carelully into this variety of whl}tlet:;;le
because as his inquiry proceeded it became apparent that altlf;_o!;]gt o
aircraft was flying in clear air, not one of the five persons on the flig oct
ever saw the mountain side with which the aircraft collided. It :l?s qsin
apparent that the air crew had been deceived into believing that ] eri ang
white terrain ahead was in fact quite flat and that it extended on tt;r r!éng
miles under the solid overcast. As a result of his investigation, teristjcs
inspector described (at paragraphs 1.17.46 to 1.17.58) the charac t; i
and the supposed atmospheric causes of this visual phenomc}:lno i
narrative consists of extracts from a special paper prepared on t ;_53 Jthc
by Robert B. Boswell, an airman who has Farefull){ stu fle o
phenomenon and whose paper is backed by ]‘2 bibliographical rchte'lz] oo
Here is the opening extract from Mr Boswell’s paper, a copy of whi

Exhibit 44. .
pmdu’ssSh?feout is an atmospheric effect which results in loss oéhdestil;l
percepton and is especially common in polar regions thrlla't g;[ s
snow cover. Only two conditions are necessary to produce whi erfa::e
diffuse shadowless illumination and a mong-coloured white SLtlion -
Whiteout, it must be emphasised, is not associated with prec.lpltah o or
fog or haze. The condidon may occur in a crystal clear armosp Tﬁeld
under a cloud ceiling with ample comlortable light and in a visua
filled with trees, huwm, oil drums and other small objects. broken
In polar regions these conditions occur frequently. Large un o
expanses of snow are illuminated by a sky overcast with dznse, Jow
stratus clouds thar blot out all trace of surface texture or sha gw, e
merge hollows and snow covered objects into a flattene :rent
background. In addition, cloud and sky may have the same ac]l:!p ont
colour, and horizon discrimination is lost and the ground p
5. ]
dls?lf;:g who have not been exposed to _wh.il:em..lt are gften séc_eptl::i
about the inability of those who have experienced it to estimate lstt:la e
under these conditions, (a.nc)l to be aware of terrain changes an
separation of sky and earth)."” i
]5P7. The reasons for the phenomenon are perhaps not of 55:::11;1

relevance in the context of the present Inquiry. I am more concerne o
the existence and operation of this dangerous visual illusion in \Ehich
regions and in all regions where there is snow-covered terrain ?:]retli]at e
aircraft are required to fly. However, it might perhaps be SEE.l that the
reason for the disappearance of any deviation in ground f:w:O el
whiteout conditions is considered by scicntists to be due to af tr:_h;nl]la o
process of light diffusion. The theory is that a large pcrccntageﬁ) ofnd
which penetrates the cloud cover is reflected back from the gTstals
because it scrikes the myriads of ice mirrors formed by the m;‘ c;); i
whicl are tilted in all directions on the surface of the snow. The :}gl; ClDL?d
are thus deflected upwards and meet the white under-surface of ction <

and then reflect back again. This process of transmission and reflec

" believed to be the reason why the forward vista of a uniform white surface,

even though quite plainly visible in crystal clear air, will appear uniformly
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flat even though the terrain may be undulating or tilted upwards on a
steadily rising plane. There have been occasions when this spectacular
lllust‘on will prevail even though the foreground, as indicated in the
previously quoted extract, contains small dark-coloured objects, Bur
w1t_hout‘doubt, the illusion becomes totally deceptive when there are no
dark‘p‘omts in the foreground to afford elements of contrast. Under such
conditions aircralt accidents in polar regions and in snow-covered terrain
are Ve'l'y common.

168. There was produced in evidence a survey of aircraft accidents in
Antarctica during the period when the United States Support Force has
been operating there. This is Exhibit 39, Tt analyses aircralt losses in the
United States Antarctic Programme from 1946 to 1973, There were in this

period a total of 50 aircraft losses in Antarctica and, in a large proportion .

of cases, these casualties were atmributed ro loss of horizon or ground
dcflmlucm by reason of the whiteout phenomenon which I have been
describing. There were, of course, in addition tw the 50 lost aireraft, a
great many more incidents in which aircraft were badly damaged. In Mr
Boswell's paper, it was estimated that in Antarctica between 1950 and
1960, whiteout was a contributory factor in 40 percent of the 23 flying
accidents which occurred during that period. He says that in Canada
during the snow-covered months, probably 8 to 10 crashes PEr annum are
In part or completely due o whiteout and that a further 4 or 5 cases per
annum of aircraft damage resulting from heavy landings are caused by the
same phenomenon.

163. Where there is a salid layer of overcast and snow-covered terrain
aheat;l, then the only effective protection against inability to detect rising
terrain will be some large and distinctive dark landmark of either arrificial
construction or of natural geographical occurrence. Tn such a case the
pilot then has 2 point of reference which will often, though not always
indicate to him that the apparently flat white ground extending far ahead
15 in reality on a dilferent plane from what it appears to be. In the case of
the approach to Mt. Erebus, there were three possible landmarks which
were black in colour and which would have stoad our as points of contrast
ag;insf L}}:c broad whi%‘ehslopes of snow which ran upwards rowards the
peak of the mountain. These points of con i
lchnic o pain. Tk P trast all consist of areas of black

{2) The narrow strips of black rock which a
] L : ppear towards the bottom of

the 300 foot ice cliff which marks the beginning of the rising snow
slopp. They represent areas of rock not covered by the layer of thick
glacial ice which covers the whole of the lower slopes of the
mountain,

(b) The rocky outcrop situated abour 4000 feet above sea level to the left
of the direct approach o the mountain peak.

(c) The broad expased rock of “Fang Ridge" located not far down from
the mountain peak.

170. On 28 November 1979 there were visible to the crew of TE 901, as
the aircraft approached Mt Erebus, only the narrow strips of rock at ,the
borrom of the ice clifl relerred to in paragraph (a) above, and these
happened to be on the approximate flight path of the aircrait. The
overcast was well below the 4000 feet level of the black outcrop o the left
of the aircralt’s approach and of course the Fang Ridge, along with the
whole of the mountain above 2000 wo 3000 feet, was rotally obscured.
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171. T was satisfied, after hearing the chief inspector's evidence and
afrer studying Mr Boswell's paper (Exhibit 44) and the other document
{Exhibit 39), that the characteristic contlitions for whiteour must have
existed in the case of the fatal flight. The cloud formation constituted a
total overcast on the approach o Mt Erebus with a base of 3000 feet,
which probably gradually descended to 2000 feet or perhaps a little higher
as it met the mountain, and secing that no one on the flight deck ever saw
the snow slopes into which the aircraft crashed—not even at the last
second with the aircraft flying in clear air—there could be only one
conclusion.

172. However, the existence of a whiteout of this kind was evidently not
accepted by the Director of Civil Aviation. He declined to accept that
there had been a visual illusion of this kind and, as I understood his
evidence, he took the vicw that even if there had existed visual deception
of some kind it played no part in the occurrence of the disaster.

173. Under these circumstances, it became necessary for counsel
assisting the Commission to make inquiries as to whether there were
expert witnesses who could verify or explain the nature of the
phenomenon and who, once appraised of the cloud conditions
surrounding Ross Tsland on the date in question, could give an opinion as
to whether or not this highly dangerous visual illusion did in fact exist on
the day in question,

174. Inquiries were made and Mr Baragwanath was in due course
notified thar there were three leading authorities on the subject in the
TUnited States and one in Canada. As the Commission was obliged in any
event 1o travel 1o the United States to take depositons from the United
States Navy personnel who had been at McMurdo Sound on the day of
the disaster, it was arranged that the experis to which I have referred
would also be interviewed during the course of our journey. In order to
take the opinion of an expert in relation to this type of visual phenomenon,
it was necessary to produce all the information which so far had been
gathered in the course of evidence in relation to the weather in McMurdo
Sound on the day of the fatal flight. In this respect we had at our disposal
the {ollowing information: '

{a) A photograph of the McMurdo area taken by satellite less than an
hour before the time of the crash. This photograph showed the
location of cloud formations and the approximate altirude of such
formations.

(b} There was evidence from Flight Lieutenant McLeod of the Royal
New Zealand Air Force, who had flown by helicopter from Victoria
Land across to McMurdo Station during the late morning of the day
in question, and who was able o describe the extent of the cloud
cover over Ross Island and the approximate base of the overcast.

{c) We had evidence in the form of statements from pilots of two United
Stares aircraft which had been approaching McMurdo Siation [rom
the true north and true south respectively not long belore the
occurrence of the crash. These two pilots were able o give a
description of cloud formation and cloud layers both north and south
of McMurdo Sound.

{d) There was evidence from Mr J. 5. Hickman who is a meteorologist
employed by the Meteorological Service which forms part of the
Ministry of Transport. He had previously visited Antarctica and is a
member of two organisations devoted to scientific research in the
Ross Dependency area. Mr Hickman not only gave technical
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(g)
(h)

information as to weather forecasting in general in the Ross Sea area,
but he also gave his opinion as o the weather prevailing to the rrue
north of Ross Island as revealed by cerrain of the passengers’
photographs.

I had available passengers’ photographs taken during the last 2 or 3
minutes and up unti] the last few seconds of the fatl flight.
There was no one who could describe for me the height of the cloud
base 1o the north of Ross Island, that is, on the line of approach of
the DC10. However, I had at my disposal 2 cloud formation chart
drawn up by Mr M. R. Sinclair who is employed as a meteorologist
with the New Zealand Meteorological Service, and during each of
the 1978~79 seasons he was stationed at Scott Base as part of the
New Zealand Antarctica Research Programme. Part of his duties
were to conduct research studies of local weather in the McMurdo
area. At the time of the disaster he had been at Vanda Station in the
Wright Valley, about 130 kilometres to the west of the crash site, Mr
Sinclair compiled a reconstruetion of weather conditions from all the
available information which I have previously listed, including
photographs taken by passengers. He constructed a most valuable
cartographic profile of the position of various shallow cloud layers in
the general location of the two descending orbits of the DC10. His
cloud profile indicated scattered thin cloud layers 50 miles out from
McMurdo Station, wide breais in clouds between 60 and 25 miles
from McMurdo Station, and then a continuous cloud layer over
Ross Island, as from about 10 miles from Mt Erebus,

We had the CVR transcript.

There was evidence which had been given belore me by Professor R.
H. Day who, since 1965, has been the Foundation Professor of
Psychology at Monash University, Australia. He has had particular
experience in the field of human perception, in pardcular with
aeronautical research organisations in the Unired Kingdom and in
Australia, He is the author of 125 papers in technical and academic
journals in the field of various types of human perception. He is
recognised as a world authority in his field.

Professor Day made a close study of the chief inspector’s report
and made himself familiar with the known factual aspects of the
disaster. In the course of his studies relating to the disaster, he
discussed all aspects with Dr J. G. Lane who is the Director of
Aviation Medicine, Department of Transport, Commonwealth of
Australia. Dr Lane is regarded as one of the world authorities on
human facrors in relation to air accident causation, Dr Lane
authorised Professar Day 10 say that he coneurred with Professor
Day’s proposed evidence, In Professor Day’'s opinion, it was
apparent from a study of the passengers’ photographs and Mr
Sinclair's evidence regarding meteorological conditions that the
necessary conditions for the occurrence of the whiteour phenomenon
in fact existed, and he was satisfied that lass of depth perception and
lowered threshold contrast existed throughout the final period of this
flight. He had this to say, as part of his evidence:

“It cannot be emphasised tao strongly that the effects of
whiteout are insidious in the extreme. Even on the ground the
effects are not recognised by the affected individual untl a EToss
error has been made, such as walking into a snow bank, or falling
into a hole. The effect occurs quite rapidly under the conditions of
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intense light stimulaton and white surfaces above and below.

There is no way of knowing the visual system is grossly affected

until an untoward event occurs. ) . .

I should add that I have not observed whiteout or Fxpenenccd it
in antarctic conditions. However, the conditions for its occurrence
are now well established. They can be reproduced in the
laboratory, although, there have been no syfs.temauc.labora_tory
studies of it, It seems to me that the conditions which existed

during the final stages of the flight were sulficient to produce a

significant degree of visual impairment when looking ahead from

the cockpit.”

Professof Day then paid particular regard to what he Lermedtﬁs
the “mental set” of the individual who is confronted by the
components of visual perception. He considered all the ev:dcnce,dlln
particular the misleading traek diagrams, which suggested that the
crew of TE 901 believed that the nav track was taking r.hcm down
the centre of McMurdo Sound. He came to c['1e eonclusion, havmg
regard to the topographical situation which existed, th_at a Concﬁ;ti
belief on the part of the air crew, reached on the basis of the flight
documents in question and by reliance upon the.false waypotr}tl.;l,
would have overcome any minor features of the view ahead whic
otherwise might have raised doubt as to whether the aircraft in fact
was upon the supposed course. In summary, therelore his vlew{v:rﬁs
that the level of efficiency of the visual system of each member of the
flight crew was probably markedly degraded _through w]-_uteou;.
phenomenon, that is to say, the high intensity stimulation (:;l
rebounding light between the white land sqrface and thf;:. clou
above. The main consequence of this 'ml—lpalred visual e !Cle'nc?j,
would have been loss of contrast sensitivity and greatly impaire

th or distance perception. .

dc}Ijn the result Lher];fore,palthough Professor Day recognised .Lha[ the
whiteour ‘phenomenon might alone aceount for the failure ta
ascertain the presence of rising terrain, he placed great emphasis
upon the audio-visual briefing and upon the Hight dgcumentsdas
being a systems failure on the part of the airline, which }:\]aye1 g
decisive part in accentuating loss of contrast sensitivity, as reveale !
by the failure of the fight crew to ascertain that the white expanse o
ground in front of them was not on a flat plane as it seemed to bf:E
‘The professor pointed out that the srongest evidence in sup]_aortlf:
the part played by the "“mental see” was that it was not the vtisu.la dy
perceptual system of a single member of the flight crew Ehatb ailed,
but that of five persons, including an experienced antarctic observer
and eommentator.

175. The total of the information listed above was displayed to each}gf
the expert witnesses whom we saw. The first withess was Dr [. E
Goodson of the United States Navy Base at Pensacola, F_lo_nda. r
Goodson has had 20 years experience in the study of vision as a
psychiatric physiologist, and has made a close study of visual perclepnon.
Dr Goodson’s opinion was that upon looking at the rising snow s ope.{:m
this oecasion, with the sun behind, and total cloud cover above, a pilot
could think that he was perceiving an expanse of level ice or snow r}tlllnm;l-;g
forward for perhaps 40 miles. Without texture or contour to guide m'},‘h'c
would see the limics of terrain vision as being far away and not close. [ is
opinion was backed by detailed references to which I need not now refer.
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176. Captain Philip T. Briska was also interviewed at Pensacola. Heis a
flight surgeon and chiel opthalmologist at the Pensacola base. He is alsoa

naval aviator with over 2000 hours spent mainly on fighters. Captain-

Briska, having studied all the relevant material, was of the opinion that if
Captain Collins had believed that he was overflying the sea ice in
McMurdo Sound, and that he had in front of him 40 miles of flat ice and
snow then, having regard to the weather conditions, he would believe
himself to be seeing those conditions as he lew under the overcast towards
the snow-covered approach to M. Erebus.

177. The next expert we saw was Captain A, P. Ginsburg, who was
stationed at the Wright-Patterson Air Field, Dayton, Ohio. Our interview
with Captain Ginsburg was highly instructive. He is a special consultant
to the United States Air Force on the topic of visual phenomena, and was
awarded a doctorate in philosophy by the University of Cambridge in the
United Kingdom for his published work in this field. His duties in relation
to the United States Air Force are directed towards the special visual
problems that may occur in the handling of fighter aircraft travelling at
supersonic speeds. Captain Ginsburg's special field is that of contrast
sensitivity which exists as a function of sight. He successfully evolved a
system ol asccrtaining by appropriate tests the dcgrce of contrast
sensitivity possessed by any person whose sight, as tested by conventional
means, is perlect. One of thc leading features of his researches has been
that of two persons with perfect visual acuity, as mcasured by
convcntional means, one may have [irst-class contrast sensitivity whilst
the other has only this latter function in an impaired state. Consequently
perceptive ability of each of the two persons, particularly used in relation
to moving objects, will vary to a considerable degrec.

178, Mr Baragwanath and I demonstrated to Caprain Ginsburg a
summary of the total information which we had obrained regarding the
weather conditions at McMurdo at the relevant time, and he made
himself thoroughly familiar with all this information. We also asked him
to take into account, but only as an hypothesis, that Captain Collins had
flown on nav track southwards from Cape Halletr until orbiting through a
cloud break and had armed the nav track again as the last orbit coneluded
because of his belief that the nav track would lead the aircraft down the
centre of McMurdo Sound with many miles of flat sea or ice on either side.

179. I will now set out, in my own language, a synopsis of what we wcre
told. First of all, Captain Ginsburg deferred his consideration of this latter
evidence suggesting Captain Collins believed that by maintaining the nav
track he would be keeping the aircraft many miles away from any high
ground. Captain Ginsburg concentrated his attention upon what the pilot
and co-pilot were likely to have seen at the conclusion of the second orbit
when the plane was locked back en to nav track as it approached Ross
Island. In Captain Ginsburg's opinion, having regard to the known height
of the overcast—which, judging by the passengers’ photographs was still
well above the aircralt at the moment when it struck the mountainside—
and having regard to the position of the sun and its 34° inclination, then
the pilot would have seen a white expanse of flat terrain extending
forwards for an unlimited distance. His point of visual reference would
only have been the shallow strips of blaek rock some miles to the left and
some miles to the right of the aircraft, representing Cape Tennyson and
Cape Bird.

180. Looking forward, there would be no points of reference over the ice
and snow. Not only would there be no points of contrast but there would
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be no perception of depth. The facr that the flat white carpet in front was
in fact rising upwards at an inclination of 13" and then 19° before meeting
the overcast would not be perceived. There would be no shadows and no
points of reference to terrain in a forward direction, and Captain Ginsburg
expected that a pilot not familiar with this type of visual illusion would
merely fly straight on.

181. We referred to the undisputed evidence that no one on the flight
deck ever saw the snow-covered slopes into which the aircraft flew.
Captain Ginsburg said that this was not a surprising feature at all and
indeed he would expect, in the conditions prevailing, that no one on the
flight deck, even flying in clear air, would detect that the aircraft was
about to sirike a rising expanse of white terrain. He said that the only pilot
or pilots who would suspect that ocular phenomenon would be people
who had flown in polar regions belore. He said that pilots with arctic or
antarctic experience would also not see the mountainside but, having
noted the overcast, would be aware that there might be something in front
of them which they could not see. The two or three pieces of rock face in
the ice cliff directly ahead of the aircraft would not be identificd as
anyrhing but thin black strips of sea of the type previously encountered
while thc aircraft was flying over {loating pack ice a minute or so
previously.

182, We then asked Caprain Ginsburg to consider the factor previously
mentioned—namely, that the pilot may have believed himself to be flying
over a very wide expanse of flat ice in the approximate centre of McMurdo
Sound. Having studied the maps, Captain Ginsburg expressed the
opinion that the two thin strips of dark rock to left and right of the
approach to Lewis Bay would coincide, in the pilot’s opinion, with thc
entrance to McMurdo Sound, and if the captain’s nav track confirmed the
pilet’s bclief that he was in the centre of McMurdo Sound then the totality
of the illusion would be complcte. He said that the pilot, upon levelling
out after the second orbit, and upon looking far ahead along the flat white
surface, would be expecting to see the high terrain 20-30 miles away
which lies approximately to the true south of the head of the Sound, and
when he could not sce it he no doubt decided that it was safer to climb
away. Overall, Captain Ginsburg was of the opinion, having studied all
the evidence which we were able to give him, that the absence of depth
and contrast definitions would have produced what he described as a
characteristic example of total visual deception.

183. Captain Ginsburg placed very considerable emplhasis on the same
point as had been made by Professor Day, namely that everything turns
on the mental pre-condition of an observer. He stressed that the eye is not
a camera. He said that the observation of a particular object necessarily
requires a combination of the function of sight with the function of mental
activity associated with the process of observation. Discrepancies between
whar appears to be seen and what is known to be visible are automatically
cancelled out by the mind in favour of a picture of what is known to be
there.

1B4. I Captain Collins believed, on various grounds, that he was flying
down the approximate centre of McMurdo Sound then he would, as a
necessary function of his intellect, relate whatever he saw to whar he
expected to see, and would co-ordinate objective and subjective
perception. But this would only occur if he was certain of his position. If
he were in any way uncertain of his position then his subjective perception
would be disengaged, so to speak, and he would be guided by visual
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percepton alone. If certain of his positon, and his course, he would
automatically discount minor variations in the visual perception as
opposed to what he expected to see, but only up to a certain imit of
tolerance, that is to say, if visual perception suddenly appeared to present
2 picture which was markedly different in some respect from his expected
observation, then that [actor would intrude upon the pre-condition of
certainty of position and, for the frst Wme, a state of mental uncertainty
would arise as to whether he was in fact upon the course or in the positon
previously assumed.

185. In this respect, according to Captain Ginsburg, the similarity i
thc approach to Lewis Bay and the apgroach to the %ead of MCM\E};IZIIJ;
Sound had constantly to be borne in mind because, judging from the
passengers’ photographs, it was in all probability a factor confirming the
mental set of Captain Collins that he was certainly in the centre of
McMurdo Sound. It seemed clear from the passengers’ photographs that
t!’le tp of Cape Tennyson, as seen from an approach to Lewis Bay, and the
tip of Cape Bird, as seen from the same position, each revealed a very
shallow line of black rock surmounted by snow, If the appearance of Cape
Bird from the centre of the Sound also presented a narrow strip of black
rock at sea level, and if Cape Bernacchi presented a similar picture, then
the Jinequalities of distance would not matter. There would not be any
sufficiently obtruding difference from the expected vision sufficient to
cause any doubt to arise.

1B6. Although out of sequence in the narrative, I should here refer to
another expert opinion on this tapic. On 10 Navember 1980 we visited
Famborol:lgh and, having there listened 1o a reproduction of extracts from
the cockpit voice recorder rape (as elsewhere mendoned), we were asked
to see Mr Roger Green who is a psychalogist employed in a civilian
capacity with the Royal Air Force as a specialist in flight skills, including
visual illusion. His attendance is required at about one-third of the Boards
of Inquiry held by the Royal Air Force invelving incidents in which the
presence of human factors appears to have been an operative cause.

187, Mr Green laid stress upon the guides provided by visual cues, and
emphasised the point that without visual cues the factors of depth and
contrast substantially disappear. He gave by way of example a sudden
snowiall aver one of the military airfields in England which resulted in
three fighter pilots landing well short of a runway of which the locaton
was very familiar to them. What had liappened was that the snow had
obliterated the visual cues by which they had been guided in previous
approaches, and Mr Green stressed the point that in many cases people
and especially pilots, are not necessarily aware of the fact that they are
using visual cues so that the disappearance of the latter passes unnoticed.

188. In snow-covered terrain, a pilot is deprived of texture information
which will alone acquaint him with slope and distance. In bright sunshine
he is only deprived of that information to a partial extent. But even so, his
normal appreciation of variation in terrain is adversely affected. Mr Green
also stressed the importance of the mental set of 2 pilot, and believed that
Captain Vette's comparison between Lewis Bay and the approach o
MCMgrbdoo Sound was a good example. That comparisan is described in
para. .

188. Mrl Green said that stereopsis and binocular cues are only of help
up to relatively short distances, perhaps not exceeding 100 feet or so, and
that thereaiter perception depends very largely upon experience. It is for
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this reason that Mr Green placed the greatest sress upon the principle
that there can be no substitute, in the aviadon field, for past experience of
terrain. An RCU briefing should be confined, in Mr Green’'s opinion, to
purely convendonal briefings. It cannot implant knowledge in the
memory in the same manner as actual experience. He pointed out that a
civil pilot does not often fly purely visually, and Mr Green was of the
opinion that when this occurs and a pilot is unfamiliar with the terrain, a
number of dangers will instantly arise.

190. The third of the experts whom we were advised to see was Mr
G. W. Shannon, Vice-President of Operations for Bradley Air Services
Limited of Ontarie. Mr Shannon's company flies both passenger and
freight schedules up to North Canada and the sub-arctic. He was also
retained some years ago to carry out a commercial contract in Antarctica.
He flew from the southernmost point of South America across to
Shackleton Base in Antarctica, and then across the polar continent to
McMurda. This flight, and other operations in the antarctic, was carried
out in a de Havilland twin Quer, Mr Shannon’s work being connected
with the operadons of a United States drilling site. He is reasonably
familiar with the McMurde region by reason of that particular contract
which he carried out in Antarcuca, Mr Shannon was recommended to us
as being an expert whose knowledge and experience of flying in snow
conditions is exceptional.

191, We saw Mr Shannon at his company’s location at Nepean, some
miles out of Ottawa. Mr Shannon had the advantage of having no prior
knowledge of the DG10 disaster, except that he naturally knew of the
occurrence. He had not read the chief inspector’s report, and had no
detailed knowledge of the circumstances. Over a period of between 2 and
3 hours we displayed to Mr Shannon all the relevant maps and diagrams,
weather information, cloud locatons, pasengers’ photographs and so
forth. We also showed him the chiel inspector’s wanscription of the
cockpit voice recorder. Mr Shannon noted all this material and paid close
attention to the cockpit voice recorder transcript which he read and re-
read on a number of occasions, particularly the closing stages.

192. In Mr Shannon’s opinion, the prevailing weather and the location
of the sun and the other factors previously mentioned would present o the
pilot and co-pilot of the DCI0 a forward vista of flat snow and ice
extending away to the {ar distance, and he had no doubt that a pilot
unfamiliar with polar conditions would believe that he was flying forward
with clear visibility over flat terrain for many miles. Mr Shannon believes
that the pilot and co-pilot would have therefore an apparent flat and
clearly visible terrain delinidon, whereas in fact there would be no terrain
definition at all. :

193. We asked Mr Shannon whether the overcast extending forward
would form an illusory horizon in the distance at a point where it met the
snow-covered rising ground. Mr Shannon said he thought not. He said
that in such condidons the almost invariable effect is that the underside of
the overcast turns white so that there would be no horizon at all. He said
that there was a possibility of a {alse horizon, but he regarded that
possibility as remote. His own years of experience of flying in such
conditions led him to the conclusion stated above, namely, that the
overcast in front of the pilot would seem to disappear by reason of the fact
thar its grey undersurface would become white in colour through the
multiple light reflection provided by overhead sun behind the aircraft.
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194, Mr Shannon gave as an example an occurrence which often takes
place ar their own airport when the ground is covered with snow. He said
thac if there is a light overcast overhead then in daylight the underside of
the overcast turns white and it is not possible irom the ground to discern
the height of the overcast. He said you know the overcast is there because
you cannot see the sun, but it is not possible to say whether the overcast is
1300 feet high or 5000 feet high when looking upwards from the ground.
He said that they are dependent upon reports irom pilots as to the heighe
of the overcast.

195, Mr Shannon said that having regard to the known weather
conditions which we had exhibited to him, he would expect‘that as
Captain Collins levelled out following the second orbit, and having
dropped height to 1500 leet to try and see something in the distance but
without success, that Captain Collins would then have elected to climb
away because he could not see any landmarks in the distance. Mr
Shannon said he noted, from his study of the cockpit voice recorder
transcript, that Captain Collins decided, very soon after having levelled
out, that he should {ly away and he attributed that decision to the fact that
although the aircraft was flying under the overcast, and although the
ground seemed to stretch away {or miles, nevertheless there was no terrain
anywhere to be seen,

196. As with other witnesses whom we saw on our travels, Mr Shannon
placed primary significance upon the adherence by Caprain Collins to the
nav track. He said that if Captain Collins had plotted the nav track on a
map, then he would obviously have believed that there was no danger of
any kind ahead, and that he was many miles away Irom any high ground.
Mr Shannon said that one of the reasons why he had studied and
restudied the closing stages of the transcript was 1o try and see whether
there was any expressed concern or doubt on the part of the pilot or co-
pilot in relation to the course or position of the aircralt. Mr Shannon was
not very interested in the cross-talk which was taking place behind the
pilots, He said that he drew the conclusion that neither the pilot nor the
co-pilot entertained the slightest apprehension at any stage, and he drew
the further conclusion thar each of them was perfectly satisfied as 1o the
course and position of the aircraft.

197. We raised with Mr Shannon the theory that a pale fog may have
drifted off the ice and covered the ice cliff. We told him that a helicopter
which had landed on the ice shell below the clifl about an hour later saw
no sign of the ice fog although it was observed on subsequent days w be
coming off the ice. Mr Shannon said that the winds in that area are very
fickle, and even a temporary breeze from the true north would instantly
form ice fog the moment it reached the ice shelf below the chff. The fog
might persist with a steady breeze, climbing upwards, but if the breeze
died away then the {fog would disperse. Mr Shannon believed that if there
were patches of black rock visible forward of the aircraft on that part of the
ice eliff not covered by glacial ice, then this would have no significance to
Captain Collins or the co-pilot as, from a distance, any shallow patches of
black rock would merely resemble the patches of black water which they
had previously observed.

[98. Mr Shannon said that the situation confronting Captain Collins as
he levelled out after the last orbit would have signalled a red light to the
experienced antarctic flier who would immediately have flown away. One
of the last passengers’ photographs had illustrated that the weather ahead
was getting more solid, and in Mr Shannon’s view any experienced pilot
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would have realised that conditions were no longer appropnate for VMC
flying. But Mr Shannon again pointed out that it had taken Captain
Collins only a brief interval to reach that conclusion, and he }1ad then
atempted to fly away once he could not discern the clear visibility which
Mac Centre had told him would be apparent once he had descended to
2000 feet. Also, the two or three last passengers’ ph'oto'gr_aphs were printed
off Blm which had been damaged by light, and the indistinct view revealed
by prints would not have been the actual view. o
199. It rémains now to summarise the ‘e[fcct of all these inquiries on the
facts of the present Inguiry. Cases ol atrcrait flying directly into snow-
covered terrain in clear air, but with an unbroken low overcast, have been
so numerous in aviation history as to be a matter of common knowledge
among pilots who fly at low altitudes in polar regions and m.northem
Europe and Canada in the winter months, As I have had occasion to say
already, the occurrence of this insidious and dangerous phenomenon is
known and respected by all pilots accustomed to'flymg in such conditions.
Neither Captain Collins nor First Officer Cassin had any experience of
flying at low level over snow, Their long experience of fying DG10 ajrcrait
had been confined to the temperate zones. There can be no doubt, upon
all the evidence, that after the DGI0 had dc.scended in c}ear air _and
levelled out at about 3000 feet, it was still flying in clear air with unlimited
visibility all around. As the aircraft approached the entranee to Lewis
Bay, the clond overhead ceased to be scattered and became a solid pale
grey overcast. The pilots saw to the left the low rocky shoreline of Cape
Tennyson and believed it to be the western coast of Cape Royds. On their
right, some miles away, they saw the low black‘sl-_xc»rclme of Cape Bird and
just above it, under the overcast, the sun shml.ng on the snow—covc_red.
slopes of Mt. Bird. They believed they were looking at CGape Bernacchi Ol?
the eastern side of McMurdo Sound. In addition they l:lad the remark,
which in my opinion was made by Mr Mulgrew, pointing out that tl‘-:lle
Taylor Valley was on the right. Mr Mulgrew was looking at the cloud-
hidden area just past the Gape Bird shoreline and believed that he was
looking just past the Cape Bernacchi shoreline where the Taylor Valley
begins. L
gloo. Tt had been my intention during the hearing to ask for an artist’s
impression of the comparison between the entrance to Lewis Bay, as
revealed by the passengers’ photographs, and the entrance to the heéd of
McMurdo Sound as represented by Cape Royds on the left and Cape
Bernaechi on the right, But I found that Caprain Vette had thought of
such a presentation himself, and in fact he produced sketches and
photographs as Exhibits 233 and 234, For the purposes of this report 1
fhave had them modified, and checked against a verified survey profile of
the two entrances. The mountain features are not exactly to seale, the
purpose being only to give 2 representation of each entrance in clear air,
then in air partly obscured by cither ice fog or cloud, and finally, in
conditions where a low overcast entirely covers the forward area. These
three stages are shown as to Lewis Bay in lig. 5, page 72 and as to
McMurdo Sound in fig. 6, page 73. The presence of a visible horizon on
the final stage of each figure should not be taken into account. They
appear in thc representations for the purpose of clarity, but as Mr
Shannon said, there was probably no visible horizon on the day in
question. The visual references thus established by the air crew were
therefore in conformity with what their maps were displaying to them.
Looking ahead, they saw the pure white expanse of snow-covered ice
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FIGURE 5, page 72
EIGURE 6, page 78







running up to the 300-foor ice cliff which marked
the
the snow-covered slopes of Mr. Erebus, The presence ;fotlgcmlir:szr\rf]:p;agf

seen a distant horizon (as depicted in the bo
. ttom ph i
page 72) but in Mr Shannon’s view, and I attachpggéggri]zli-lgﬁi ftlf‘h?’
opinion, the snow-covered terrain most probably blended with al:
gvercast 50 a5 to make no horizon visible ar all, Captain Collins decidc]; to
myalz(l:srai, zlrézlrt];tﬁ c;b}\::ous éac}:il‘r: of aény urgency surrounding that deeision
3 at e and First Oficer Cassin belj
many miles of flat ice on either side and in front of Shgr‘::dB;h?l'fctzgehtii

ound proximi it
E;Frcrajt, proximity system suddenly sounded, nothing could save the

discovered, beeause Mt Erebus would h

A . . ave 1 i
the a}m:raft, bu‘t as events turned out, the m?sﬁlsiiricizd&l;c dt_ll:—cu Pail o
deeeived the flight erew until the ep ’ v e weather,

COMPLIANCE BY PILOTS WITH MIN
SAFE ALTITUDES UM

202. Regulation 38 of the Civil Aviation Regulations specifies minimum

safe alutudes. to be observed by airline ¢

respect of each flight there was evidenee which
: : suggested th
I am :ij)t going to takf: up time by discussing Lﬁit evidcrfczorr:g\:wl’ :‘rlnt
g:;lrr:;urfl Zc;?:mid&wth fﬂigsht%ér?m 18 October 1977 onwards to.wh.ich
mury udes o ect and 6000 feet at all times offici
:c;))rllacll{i:':l, in t};edsense that no descent below those ajtitudeas unr::l]:: :gé&faigg
ions of descent, issi i ior
Di;gcmr 3oL de: Aﬁat‘ﬁ;?qs. permussible withour the prior consent of the

4. There were pilots who did not §

: v nterpret the 6000 feet MS
Tjﬁ&ngbwgi,c’ it appeared to say. They believed it was restrictcd‘?oaj
oud e procedure and thar it was permissible, in appropriate

ny 1lt‘10n5,-to descend helow 6000 feet so long as regulation Séj was
]C)Oi::];iéild wi':th. On bchalfﬁ)f the airline and on behalf of the Civil Aviation

i . was naturally contended that there was
misunderstanding with regard to the extent of the 000 feetnl?m;zonrgn [?t‘
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was however susceptible, as I read it, of the interpretation placed upon it
by the pilots 1o whom I have referred. But again I do not propose to go
into this matter of misinterpretation of the 5000 [eet MSA because 1
consider that it has no real relevance to matters which I am called upon to
investigate.

205. In the first place the evidence makes it clear, in my opinion, that all
Antarctica flights from and including 18 October 1977 involved a let-
down in the McMurdo area to altitudes considerably less than 6000 feet,
and that in the main the flights down McMurdo Sound and across the
Ross Ice Shelf to the south of Mt. Erebus were conduceed at altitudes
ranging from 1500 feet to 3000 {eet. There was one flight which diverted to
the South Magneuc Pole and in this case the question does not arise.

206. The next point is whether the occurrence of flights in the
McMurdo region of less than 6000 {eet was known to executive pilots of
the Flight Operations Division and to the management sector of the
airline. Captain Lawson was called to give evidence on behalf of the
airline. He had been, as will be recalied, the first supervisor of the Route
Clearance Unit and he had been co-pilot of the first flight. He also flew as
co-pilot with Captain Hawkins on the third flight which took place on 18
October 1977, this being the first occasion upon which the G000 feet
limitation was operative. In the course of his evidence, Captain Lawson
said that although Mac Centre invited Captain Hawkins to descend below
6000 feet, that invitation was declined. In cross-examination, Captain
Lawson was referred to Exhibit 83 which is an extraet from a copy of the
Auckland Star of 22 October 1877. This is an article written by a Mr
Graeme Kennedy. The article deseribes the progress of the {light of 18
Ociober 1977 and it contains a referenee first 1o the aircraft flying over
Scott Base and McMurdo Station "‘at less than 2000 m."”. Later in the text

the following passage appears:

“At the controls Captain Hawkins brings the DC10 down to 200 m
over Scott and McMurdo Bases—well below the towering volcano
Erebus belching srnoke only 40 ks. away.”

207, Mr Henry, cross-examining on behalf of the passengers’
consortium, told Captain Lawson that Mr Graeme Kennedy had been
interviewed and had indicated that the referenee to 200 metres ought to
have read 400 metres—in other words, approximately 1300 feet. Mr
Henry asked Captain Lawson for his comments. Captain Lawson
maintained that Mr Kennedy’'s report was inaecurate and that “to the
best of my recollection” the flight did not deseend below 6000 feet.
Captain Lawson admitted that Mr Kennedy was personally known to
him. The point of this cross-examination was to show that there had been
published in the Auckland Star on 22 October 1977 a press report
indicating a low-level flight down McMurdo Sound with Mt. Erebus 40
Iilometres away.

208. During the course of further cross-examination, Captain Lawson
‘was asked whether he was aware of any other written reports referring to
flights in the McMurdo area at below 6000 {eet. Caprain Lawson said that
he had read a copy of Exhibit 148A, which is a Newsletter published by
the airline and entided Air New Zealand News, The article in question is
dated 30 November 1978. It consists of a brief description of the flight to
Anrarctica of 7 November 1978. The opening two paragraphs of the
article read as follows:

“The flight deck crew of TE 901 took the boss flying with them on
November 7.
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And as the DC10 cruised at 2000 feet past the antarctic’s Mt. Erebus
and over the great ice plateau Captain Doug Keesing, Flght
Operadons Director International, was as interested in sights,eein' as
gxc oq‘lerL230~odd passengers aboard,” g
~aptain Lawson said that he considered that this airli

whlc.h is distributed to all members of the airline's staﬁnewlgi‘rjlisiré
provided ample evidence available to people in authority upc;n which such
people could have acted. But Capiain Lawson was the only pilot called by
the airline who admitted any knowledge of the contents of the airline’s
newsletter to which I have just referred. There was no executive pilot
called on behalf of the airline who admitted ever seeing this exhibit.

209. One of the executive pilots who testified for the airline was Caprain

R. T. Johnsen. He is Flight Manager Line Operations DC10-DCB. -

Captain Johnson was in command of the flight of 8 November 1977, In his
prepared brief of evidence, Caprain Johnson stated that he deseended to
30_00' feet in the McMurdo area because of the perfect weather conditions
existing at that time. In view of the solid front presented by all the
cxecutive pilots who testified, I was a lictle surprised at this distinet
adm]s:jdon of flying below 6000 feec, it being remembered that it was
Captain R. T. Johnson himsell who sent out the memorandum to all pilots
2 years later, dated 8 Novemnber 1979, restating the conditions whjch}?'nust
exist before a deseent to the M8A of 6000 feet was permitted, I do not wish
to bt:.‘ taken as suggesting that Captain Johnson felt himself obliged 1o
admit flying at 3000 feet beeause of outside evidence which would confirm
that fat_:t. ‘Nf:-v_erthe]eSs., Mr R. B. Thomson, Superintendent of the
Antarc_uc D1y1510n of the D.8.I.R., had been on this flight. He had been on
four.flllghr_s'n:: all, and believed that they had all flown at below the
specified minimum safe alticudes. He admitted that Captain Gemmell’s
flight may have been at not less than 16 000 feet but in reference to the
t.h[‘ct‘t flights Ot‘h'ﬂl’ than Caprain Gemmell's first flight, Mr Thomson had
previously testified without qualification (T. 637) that they had all fown
below 6900 feet, and of course one of these flights had been Captain
_]ohnspn 8 flight. In the event, Captain Johnson stated that he had
consciously committed a breach of the MSA rules by descending to 3000
feet. In my opinion thiz was a contrived admission, bearing no relation 1o
the true fact§ regarding minimum safe altitudes, but I shall retumn to that
later. Capeain Johnson went on to say that he was unaware of any Bights,

'(331{*?61}33{73;? own, which had operated at less than the MSA of 6000 feet

210. T now eome baek wo Exhibit 148A, this being the aidine’
newsletter which referred to Captain Keesing having bcenga pa:sea:glé:lz]:
the flight of 7 November 1978 when the aircraft cruized t0.2000 feet down
MeMurqlo Souqd. At that date, Capurain Keesing was the Direetor of
Interngu?nal Flighe Operations. At the date when the hearings before the
Commission commenced, Captain Keesing had retired from the airline
and was employed as a consultant to one of the Pacific airlines, It appears
that hg was sent a press cutting which made allusion to his having been on
this Ihlgh't and to censorious comments said to have been made ar
Commission hearings that he should have condoned, in his capacity as
Director of Flight Operations, this breach of the MSA of 65000 feer. When
this was drawn to his attention, Caprain Keesing travelled to New
Zealand and saw counsel assisting the Commission and gave a brief of the
cvidence which he desired to give on this topie.
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211. It will be remembered that at the beginning of 1977 it had been
Captain Keesing who had set out the conditions for antarctic flights in
correspondence with the Civil Aviation Division, and he had proposed
that minimum safe altitudes would be in accordance with regulation 38 of
the Civil Aviation Regulations., Then Capuain Gemmell who, as chief
pilot, had been his subordinate, had himself negotiated the minimum safe
altitudes of 16 000 {eet and 6000 {eet which are presently under discussion.
When Captain Keesing gave evidence beforc me, he said that he believed
that he had concluded thc minimum sazle altitude arrangements with Civil
Aviation Division along the lines of the terms set out in his letter of 2
February 1977. He had never received a {ormal rcply to this letter, but he
had been aware that antarctic flights had started 13 days later and he had
assumed that the detailed operating conditions in his letter had been
accepted by the Civil Aviation Division. He had been quite unaware that
Captain Gemmell had been conducting independent negotiations and had
settled an MSA, first of 16 000 feet and then later 16 000 and 6000 {eet.
Captain Keesing told me that he was not aware, unul this evidence before
the Commission had been brought 1o his attendon, that there had ever
been minimum safe altitudes of 16 000 feet and 6000 feet.

212, After Caprain Keesing had travelled as a passenger on the flight of
7 November 1978 he had heen asked by one of the editorial staif of the
airline’s newsletter to give his impressions of the flight, and he had done
s0. He had specifically referred to a flight of 2000 feet. He had been shown
the dralt of the article and had approved it. Captain Keesing took great
exception at the suggestion which had been made to the Commission—
during his absence overseas—that he had been a party to a breach of the
MSA rules.

213. I pause to observe that this incident demonstrates one of the
constant [eatures of this Inquiry, namely the lack of adequate
communication within the Flight Operatdons Division of the airline. This
was certainly an extraordinary situation. Captain Keesing had never been
told that his own specified operational conditions, believed by him to have
been aceepted by the Civil Aviation Division, had been altered by one of
his subordinates. Captain Keesing was cross-examined at some length by
Mr L. W. Brown, Q.C., on behalf of the airline, but he was at no time
challenged on this aspect of his evidenee.

214, The next feature of the evidence conceming MSA was equally
surprising. The DCB and DCIO aircraft owned by the airline had been
manufactured by the McDonnell-Douglas Corporation of the United
Stares of Ameriea. The president of the corporation in 1977 had been Mr
John Brizendine. Towards the end of 1977 he had visited Auckland and at
the invitation of the chief executive, Mr M. R. Davis, he had ravelled on
the antarctic flight of 17 November 1977. Upon his return to the United
States he wrote to the chief executive and enelosed the seript of an artiele
‘whieh he had written describing the spectacular nature of the flight and
the excellent service provided by the airline in relation to that flight. Tn
that article, which incidentally described the flight path as being down
longitude 163" east {that is, down the centre of McMurdo Sound), the
following passage appears:

“As we neared the Ross Ice Shelf, Captain Verte began a gradual
descent which would bring us to approximately 3000 feet above the ice.
Ahead could be seen 13 200 foot Mt. Erebus, a live volcano emitting
clouds of white smoke.
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At 2,20 p.m. New Zealand time, we were abeam of Ross Isla
dominated by Mt. Erebus, flying over the Ross Ice Shell at re\ar_iv[::?’
low altitude. Surface fearures could be seen distinctly.” y
215. Seeing that this eulogistic article clearly referred to an approach

down the centre of McMurdo Sound at an altitude of 3000 feet, the
question naturally arose as to why the chief executive had been unaware
as from the end of 1977, that the suggested MSA of 6000 feet was not
being complied with. Upon being asked about this in cross-examination
the c]}:pf executive replied to the effect that he received considerable
quantities of mail and that it was his practice not to read many ol the
attachments annexed to his correspondence, I asked him whether this
philosophy applied to the president of the McDonmnell-Douglas
Corporation, one of the largest manufacturers of aircraft in the world. The

chief executive replied in the sense that even correspondence of this major -

importance was not immune from the chief executive’ i
reading all attachments to his correspondence, Ne;d‘leezsptrc?‘:;;c ?ff?r?t;
myself unable to accept this explanation. I can only make the assumption
that the chief executive’s memory is at fault, P
216. But the matter of Mr Brizendine's article doe
Towards the end of the hearings before the Commission 15t \r:'cz‘xts :i[i::zog::;%
by counsel assisting the Commission that Mr Brizendine’s article had
been widely distributed throughout New Zealand as part of a publication
entitled Travelling Times. "This publication was praduced as Exhibit 84
Inquiries were duly made, and it was found that the airline itself haci
arranged for the distribution of the circular Travelling Times—which
included Mr Brizendine's article=—and that distribution had been effected
by an organisation called Circular Distribution (New Zealand) Limited
on 9 September 1978, It was further discovered that no less than one
million copies of this circular had been prepared. The object of the airline
had been to ensure, so far as possible, that a copy of the publication
reached every home in New Zealand, Counsel assisting the Commission
acquired from the distributors a complete breakdown of distribution, with
;‘teglﬁcd figures for every part of New Zealand. A total of 978 620 c’opiES
wzs $E]cﬁr:0%1§.3t%l?umd throughour the country. The total cost to the airline
217. This revelation was greeted with some measure of surpri
by counsel for Air New Zealand, and it is apparent thatiisn E}';Sf:a]s:;le:;
in some other matters which arose during the Inquiry, they had not been
informed by the airline of the existence of the distribution of this circular
I asked Mr Davis how it could possibly be suggested that the airline’s
management was unaware of flights below 6000 feet in view of the fact
that his company had seen fit to print one million copies of a printed text
which established that [act, He could suggest no reasonabie explanation.
218. There were other items printed Irom various publications which
made allusion to the flight levels of antarctic flights. One of them was
Exhibit B5 which consisted of a page from an Auckland suburban
newspaper containing an article by a Mr Graham McGregor referri
flight of 7 November 1978 and describing the 5pectacula§ v-icwsegllartlgi;lzz
‘:;t 2000 feet over Scott Base. The same article was printed in another
Eiﬁﬁ)airtldBEisjlburban newspaper, of which an extract was produced as
219. T only advert to this widespread publicity of the actual light levels
being conducted in Antarctica because of the steadfast denial by the
airline management, by the Flight Operations Division of the airline, and
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by the Civil Aviation Division, that any such information ever became
known to them. As it happens, flights as low as 1500 feetare perfectly safe
in clear weather and were far in excess of the minimum safe altitudes
described by the regulatons. They were considered safe and acceptable
by the United States Navy and there is no doubt at all that no question of
breach of any safety rules arose in respect of flights at this level. But the
alleged contravention of the official MSA levels of 16 000 feet and 6000
feer lormed the bulwark of the defence by the airline and by Civil Aviation
Division to the wide-ranging attacks made upon them in respect of their
organisational defects. At every point when an error on the part of their
respective officials was alleged, and often identified, the answer was
inevitably given that the disaster would not have occurred had the aireraft
been flying at 16 000 feet. This, of course, is correct. The disaster would
also not have oceurred had Captain Collins heen notified prior to leaving
‘Auckland that the computer track of his aircralt, previously plotted down
the sale area of McMurdo Sound, had been altered, without his
knowledge, to a collision course with Mt Erebus. Had Captain Colhins
even suspected that such an alteration had been made, it can safely be
assumed that the aircraft would not have left Auckland until the altered
rrack had been plotted on a topographical map.

290, As to the position of Civil Aviation Division with regard to
knowledge of flights under the officially approved MSA levels of 16 000
feet and 6000 feet, the position taken by the division is that they had no
knowledge that any such flights occurred. In this regard I must take into
account what I have previously said about newspaper reports referring to
flights under 6000 {eet, and the distribution among 8000 employees of the
airline of the Air New Zealand newsletter, Exhibit 148A. In addition,
there was the nation-wide distribution in September 1978 of the circular
Traveiting Times which contained Mr Brizendine's article. Despite denials
on the part of Civil Aviation Division, it scems scarcely credible that
someane among their senior stafl would naot have become aware of what
evidently had become a matter of public knowledge.

991, There is also relevant in this respeet a matter 0 which T have
referred previously, that is; the conversaton on 22 November 1979
between Captain Omundsen, the controller of airline operations for the
Civil Aviation Division, and Captain Grundy. 1 have indicated Captain
Grundy's versian of this discussion. He said that Captain Omundsen was
only coneerned with separation between eivil aireraft and helicopters and
that the report from the United States Antarctic Support Force referred
only to altitudes over glaciers, Captain Omundsen, in the course of his
evidence, maintained that he had in mind in this verbal discussion a
breach of the 6000 feer MSA but the diary note which he made on
93 November 1979 (Exhibit 1/25) does not bear out this assertion. The
only reference in the diary note o this topic is in paragraph 3 which reads
as follows:

“Report from United States Authority in the Antarctic that large
civil aircraft have been cbserved operatng at lower than normal
altitudes over glaciers and in fact the height mentioned was 1000 feet
zbove glacier level.”

Nothing is said there about any breach of minimum safe altitudes of
16 000 feet and 6000 feet.

299 Had the Civil Aviation Division not been aware ol flights operating
at less than 6000 feet, I would certainly have expected that Caprain
Omundsen would have raised this specific question with Caprain Grundy
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on 22 November 1979, that he would have emphasiscd the point in his
diary note, and that there would have been an immediate letter to the
airlinc requesting an explanation. Upon the whole, I prefer Captain
Grundy’s version of this conversation.

223. My opinions on this aspect of the Inquiry are:

(a) The management of the airline and its Flight Operations Division
were aware from November 1977 onwards that airline pilots on
antarctic flights were flying at levels ranging from 1500 feet to 3000
feet, and that some QOights travelled down McMurdo Sound in the
direction of irue south at such altitudes.

{b) Civil Aviation Division was aware, probably over the whole period
of the antarctic flights, but certainly from September 1978 onwards,

that the airline’s pilots were flying at levels well under 6000 feet in -

the McMurdo area.

Neither the Flight Operations Division of the airline nor Civil

Aviation Division considered that there was any breach of safety

requirements involved {n pilots adopting flight levels in accordance

with regulation 38 in view of the fact that such sightseeing flights
were being conducted in VMC conditions. Both the airline and tlie

Civil Aviation Division were correct in holding that opinion.

(d) As previously stated, the airline should have putits house in order in
terms of regulation 38 of the Civil Aviadon Regulations by applying
for minimum safe altitudes which would reflect the known practice
of pilots operating the antarctic flights. The authorised flight path
should have been amended so as to coincide with the military route
down McMurde Sound and a minimum safe altitude over
McMurdo Sound and the Ross Ice Shelf to the true south should
have been sert at 1500 feet subject to VMC conditons, with visibility
not less than 20 kilometres.

(e} Such a revised minimum sale altitude would have been approved by
the Civil Aviation Division and would also have been accepted by
the United States Naval Support Force authorties at McMurdo.

{c

—

THE CREATION OF THE FALSE McMURDO WAYPOINT
AND HOW IT CAME TO BE CHANGED WITHOUT
THE KNOWLEDGE OF CAPTAIN COLLINS

2924, By way of preliminary, something should be said about the nature
of the fight plan delivered to the crew of an ajrcraft just prior to
departure. In an aircraft such as the DCI10, with its navigation controlled
by r.h'e AINS, the primary content of the flight plan is the list of waypoints
running down the left hand edge of the page. In the case of scheduled
routes flown by Air New Zealand the waypoints are denominated by
names, and the airline’s ground computer system connects those names
with fixed geographical positions. The system of inserting details of the
flight plan into the aircraft’s own computer involves a tape casserte with
which, in the present case, we are not concerned. ‘This is because the
Antarctca flights were non-scheduled and the method adopted for
Inserting the waypoints into the aircraft’s computer system was to insert
manually the co-ordinates of latitude and longitude for each waypoint. A
flight plan, as well as containing these pre-determined and fixed
waypoints, will also contain the distance in miles between each waypoint
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and the heading along which thc aircraft will {ly from one waypoint to
another. All these dctails will be constant from one flight plan to another
unlcss for some reason it is thought necessary to change the position of
some particular waypoint. Then the flight plan will also contain other
material which is not constant and which must be inserted for the specific
purposes of the flight in quesdon. This will involve the different flight
levels to be maintained over different sectors of the journey, and these will
be determined by up-to-date weather forecasting, indicating the direction
and velocity of winds at various aldtudes. There are other details which
also require insertion for the purposes of the particular flight, and of these
perhaps the most important is the calculation of the fuel required by the
aircraft on its journey. Opposite each waypoint will be printed in metric
tonnes the amount of fuel then remaining at the point when that waypoint
is reached. To summarise, a flicht plan delivered to the crew of an
antarctic flight at the pre-despatch briefing an hour or two belore
departure will comprise the fixed waypoints and track and distance details
held in the airline’s ground computer in respect of that particular route, to
which has been added, for purposes of the flight, the last minute
calculations to which I have just referred. During the course of the flight
the aircrew will have their printed flight plan before themn, and they will
keep checking at afl times the comparison between fuel consumed over
one sector, as appearing from their instruments, with the estimated fuel
components appearing on the fight plan, and they will also be checking
the other operational details appearing on the ilight plan.

225. In 1977 the flight plans delivered to aircrew of Air New Zealand
were manually produced, that is to say, there would be a print-out
document containing the fixed waypoints and track and distance details
applicable to the journey, but the other details applicable to the day of the
flight would be inserted by hand. In 1978 however, the decision was made
that all the airline’s flight plans for its different flight routes would be
computerised: The ground computer unit of the airline would therefore
hold a flight plan for every route, containing the fixed waypoints and rack
and distance details to which I have referred, but shortly before the pre-
despatch brieling the flight levels and fuel calculations and other
necessary data would be inserted into the ground computer for inclusion
in the standard computer flight plan for that particular route. Then the
Flight Despatch Section would be handed a print-out from the ground
computer which would comprise the full flight plan for the journey, with
all details printed thereon.

226, The alteration of the original McMurdo waypoint was said by
members of the airline’s Navigation Section to have originated with the
decision in 1978 to computerise all flight plans, and the following
narrative sets out the explanation which T was given in this respect by the
Navigation Section witnesses.

227. For the [irst two Antarctica flights of 1977 the destination waypoint
represented the [atitude and longitude co-ordinates of the landing strip at
McMurdo which is known as Williams Field, Those co-ordinates were 77
degrees 53 minutes south and 166 degrees 48 minutes east. However, as
previously described, a decision was made in mid — 1977 that there was to
be an additional MSA of 6000 feet under specified conditions. This 6000
feet cloud break procedure meant that dunng instrument meteorological
conditions (IMC) the McMurdo non-directional beacon (NDB) had to be
used in order to give the aircraft a positive confirmation of its position
prior to descent. Accordingly, as from the first of the late 1977 flights,
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which occurred on 18 October 1977, the McMurdo waypoint was alcered
so as to now coincide with the geographical position of the McMurdo
NDB. This position was 77 degrees 5l minutes south and 166 degrees 41
minutes east. This geographical position for the McMurdo waypoint
remained until arrangements had been completed in 1978 for the
production of computerised flight plans in the manner which T have
previously described. When, therefore, the waypoints for an antarctic
flight to McMurdo were prepared so as to become a constant entry in the
airline’s ground computer, they were all repeated as used for the 1977
flights. Bur, so I was told, when the McMurdo destination point was
typed into the airline’s ground computer, a mistake was made. Instead of
taking the NDB waypoint which had been eperative for the last four
flights in 1977, there was inserted the original Williams Field waypoint
which had been discontinued as from February 1977. Therefore, instead
of inserting the NDB waypoint with a longirude of 166 degrees 41 minutes
east, there was inserted the out-dared Willlams Field waypoint of 166
degrees 48 minures east. This error was made, according to his evidence,
by Mr C, B, Hewirt, the chief navigator for Air New Zealand. I am not
quite sure whether he concedes that it was an error because he apparently
based his destinadon waypoint upon an existing work sheet which
contained the Williams Field geographical position. Nevertheless, there
had been an error by someone because, as already stated, the Williams
Field position had long since been discarded.

228. Then came the second error, and this is the decisive mistake said o
have been discovered during the investigation of this disaster. When Mr
Hewitt proceeded to type in the longitude for McMurdo as heing 166
degrees 48 minutes east (being the out-dated Williams Field longitude) he
inadvertently typed the longitude as 164 degrees 48 minutes east, rather
than the 166 degrees 48 minutes east. He went on to say thar although it
was standard practice to check such figures by looking at the visual
display unit on the computer, and comparing these figures with the work
sheets, and although he did perform this check, he did not detect this
error. The result of typing in this wrong meridian of longitude was w
place the McMurdo waypoint about 25 miles to the west of the McMurdo
NDB.

229. Ar this juncture I must pause to consider whether the Williams
Field co-ordinates were in fact accidentally used. Certainly the latitudinal
meridian was also the same as the Wiliams Field latitude. But this
version of events allowed Mr Hewit to say that he had only made a
mistake in one digit, namely typing in 164" instead of 166°, If, in [act, he
had intended to use the current NDB co-ordinates for McMurdo, then
there would have been a mistake in two digits, namely 166 degrees 41
minutes east would have been typed in as 164 degrees 48 minutes east.
Since it was the case for the airline that this alteration in the destination
waypoint was purely accidental and not by design, it was therefore
essential to show, if possible, that only one digit had been involved in the
typing error. It was scarcely conceivable that twe digits could have been
mistakenly typed in out of a total of five. I have gone to some lengths to
explain all this, because the explanation of the Navigation Section, based
upen a mistaken alteration of the McMurde waypoint, was not accepted
by some counsel and, in particular, was doubted by both counsel assisting
the Commission. In their submission, Mr Hewitt must have been fully
aware of the McMurdo waypoint currentdy operating, that is 1o say, the
NDB waypoint. What he could have done, so it is said, would have been
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to leave the Williams Field latitude as it was, but to alter the NDB
longitude so as to move it 2 degrees to the west, which would programme
the aircraft to fly to a destination point just o the west of the Dailey
Islands. This would conform with what was known te be the standard
practice of antarctic pilots which was to fly down the centre of McMurdo
Sound and then turn left into the McMurdo area at a point somewhar to
the south of McMurdo Station, the purpose being to give passengers the
best possible view of the McMurde Station-Scott Base area. In other
words, it was suggested that the four 1977 flights, commencing on 18
October 1977, had all flown down the Sound in approximate conformity
with the military track, and the shifting of the McMurdo waypoint was
done deliberately so as te conform with this general track.

230. All this was strenuously denied by the Navigation Section. T can
summarise the objections in this way:

(a) A waypoint positioned in McMurde Sound would normally have
been a published position appearing on official maps, as for example
the Byrd Reportng Point, of which the co-ordinates were readily
available, as opposed to a randon peint clese to West Dalley Island.
Alternatively the McMurdo NDB (alse a published point) would be
a natural waypoint, although it was admirted that there would be no
difficulty in a crew flying the aircraft {rom the “incerrect position’ to
the NDB if so required thus making it possible to use this
navigatonal aid if such a step were necessary.

(b) Then the point was taken that if there had been required an
additional sector from the “incorrect” positicn to the NDB, to
enable flight across to the beacon—which may have been necessary
in IMG conditions —an additional fuel calculation would have been
required.

{c) It was pointed out that if the McMurde waypoint had been
intentionally moved 25 miles to the west, then the flight plan would
have a corresponding change to the track and distance information
which it previously contained. Instead of a true heading from Cape
Hallett to the NDB of 188.9° and a distance of 337 nautical miles,
there would have been required, in respect of the changed McMurde
waypoint, a true hcading of 191° and 343 nautical miles. Similar
alteratons would have had to be made in respect of a return journey
to the true north,

{t would have been unlikely lor the airline to have chosen an laditude

and longitude co-ordinate of such accuracy for the new position (i.e.

77 degrees 53 minutes south 164 degrees 48 minutes east). The

longitude would have been rounded off, for example, to something

like 164 degrees 50 minutes east or 164 degrees 30 minutes east, (Cf,

Mr Amies, T.1904). '

(e) It was submitted that an alteration to the McMurde waypoint to
facilitate better sightseeing was not valid because flight captains had
a discretion to deviate horizontally from the flight plan wack.

(f) Whilst the Navigation Section agreed that the altered waypoint
would impreve radio communications in that VHF transmissions
and radar transmissions (both dependent on line of sight) would be
unimpaired, whereas on the original flight track they would have
been blocked out by the mountain [or considerable periods of time,
nevertheless it was submitted that this would not have been a
sufficient reason and reliance was placed upon the evidence of

’EE
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Captain Gemmell who had maintained that although tracking
overhead Mt, Erebus there had been no communication problems.
This had also been contained in the report of the airline inspector
who was on that flight, Captain Spence.
231. I should now indicate my own opsruon in respect of these
considerations just enumerated.

232, As to (a)...Itmay be correct that on scheduled flights a waypoint
is always in a published position. But these were unscheduled flights. As
to the further point that it is unusual for a flight plan not to terminate over
the navigational aid to be used {or a particular descent procedure, it was
of course possible for the aircralt to fly from a new McMurdo position
towards the beacon and thus obtain a positive {ix as to its position.

233. As to (b) . . . Technically speaking an additional sector from the
new position to the NDB would be required to enable crews to programme
the AINS to fly to the beacon. But the Navigation Section, in my opinion,
knew quite well that DCIO0 flights were operatng at low levels in
McMurdo Sound and flying by Heading Select in the immediate
McMurdo area. As to the fuel calculation point, the flight plans made
ample provision for extra fuel to cover sightseeing in the area of McMurdo
Station and that sightseeing would have started some time before the new
destination point was reached. Such fuel calculations were based upon the
approximate time which sightseeing would take and not upon any track
from the destination point, and of course the minimum fuel which had to
be available for the return irom McMurdo to Christchurch was fixed in all
cases,

234, Asto (e) ... I agree that there is considerable validity in this point.
The wack and distance details of the Cape Hallett/McMurdo sector
would have required amendment in the manner indicated by the
Navigation Section witnesses. As opposed to this, I observe that when the
Williams Field waypoint was changed to the NDB waypoint, there was no
amendment of the track and distance details, minor though such
amendments would have been. In addition, the Navigation Section may

have thought it not nccessary to alter the track and distance criteria from -

Cape Halfett to McMurdo for the reason that the pilots were accustomed
to flying on Heading Select down this sector and not by reference to the
fixed heading programmed into the AINS,

235. As to (d) . . . No doubt it is tue to say that a convenient
longitudinal co-ordinate for the new waypoint could have been rounded
off instead ol being fixed at 164 degrees 48 minutes east, but by the same
token it was an even more simple procedure merely to move the
destination co-ordinate 2° to the west.

236. As to (e) . . . This is a valid objection.

237. As o (f) .. A.[rhough the airline denied that there was any validity
in the point that communications might be improved by the aduption of
something very close to the military route, there can be no doubt at all
that radar identification and VHF transmission would have been wholly
uninterrupted in consequence of the adoption of the new waypoint. As to
the evidence of Captain Gemmell and the report of Captain Spence in
respect of the first of the antarctic flights when they said that
communications were uniformly good throughout, I can only suppose that
as they approached Mt. Erebus at 16 000 feet (if indeed that happened)
they had satisfactory HF communication (which does not depend upon
line of sight) because VHF transmissions could not havc been received for
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the last 20 or 30 miles before Mount Erebus was reached, and similarly,
radar identification in the ASR mode would not have been possible at all
until after Captain Gemmell's aircraft had overflown the mountain.

238. As will be seen, there was here a close and derailed conflict
between the Navigation Section ol the airline and those counsel who
declined to accept the proposition that the transposition of the McMurde
waypoint had been a mistake. This conflict was further exacerbated when
Mr Davison, on behalf of the estate of Captain Collins, produced to Mr
Amies in cross-examination the document which became Exhibit 164.
This is a track and distance diagram prepared by the Navigation Section,
which contains headings and distances for the area north of the Auckland
Islands down to the two alternate routes available to antarctic flights. The
principal feature of this document, which it turned out Mr Amies had in
part prepared, was a plotted track from Cape Halfett down McMurdo
Sound on a path which appeared to lead it not only to the east of the Byrd
Reporting Point but also to a position situated somewhat further to the
rue south. Now this flight path (making due allowance for the
imperfections of what is a fairly poor photocopy of an original) appears to
be indistinguishable from a flight path running from Cape Hallett down to
the altered McMurdo waypoint. In addition the draftsman had run a
dotted semi-circular Hne around the south of Ross Island, and then a
straight line had been drawn back to Cape Hallett along 170" meridian of
cast longitude. On that line had been drawn an arrow pointing towards
Cape Hallett,

239. Mr Amies, who appeared disconcerted when Exhibit 164 was
plaeed in front of him by Mr Davison, was cross-examined closely about
its content, He asserted that it was only a draft track and distance
diagram and pointed out that there was no track and distance notation for
the southern or northern legs ol the Cape Hallet/McMurdo sector. He
also alluded to certain other slight inaccuracies in the chart. As to the
arrow pointing in the direetion of Cape Hallett after a presumed €ircuit of
Ross Island, Mr Amies agreed that he had drawn this arrow but
maintained that it was not intended to be an aircraft track. He maintained
that he had drawn it there only to indicate the pasition of true north, and
this was because he had been working with grid navigation when entering
details on this chart. This latter assertion was certainly surprising.

240. Mr Amies is a navigation expert of great experience. He was
responsible for introducing grid navigation on the North Adantic routes
and for many years used grid navigation techniques in those areas. He
was associated with the production of the AINS for installation in DC10
aircraft, and he had been employed by McDonnell-Douglas Corporation
to give area navigation instructon to airline crews in California; by
Swissair, to instruct their crews in the same systcm; and he had also been
retained for that purpose by British Airways in London. The arrow which
Mr Amies marked on the line of 170° E longitude was naturally pointing
north because all meridians of longitude point north and south. I
wondered whether companies like Swissair and British Airways were
aware of the fact that their navigation consultant had to plot an arrow on
a map to remind himself that a meridian of longitude pointed true north.
However, the principal feature of Exhibit 164 was that it was delivered to
the RCU briefing unit for inclusion in the 1978 briefings of pilots and was
similar in content to other diagrams given to pilots which also showed a
flight path going down McMurdo Sound. I can quite understand that

"Exhibit 164 may have becn originally intended as a draft working
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document to indicate possible tracks from Cape Hallett to McMurdo and
back, and I can also see that there are no track and distance guides from
Cape Hallett to McMurdo and return, although this latter omission may
have been due to the factor previously mentioned, namely that crews were
authorised to deviate horizontally from the official flight paths over that
sector, But [or some reason Exhibit 164 became part of the briefing
material to crews of 1978 and I am not sure that it also did not form part
of the brieling material for 1979, In addition, the evidence suggests that
the same Exhibit 164 was included in the flicht documents taken by
aircraft crews to Antarctica, and that it was included in those flight
documents for 1978 and 1979, Again, in this particular context, reference
must be made to what is known as “Annex J” to the chief inspector’s
report. This consisted of a track and distance diagram which showed the
flight path as being over the centre of Ross Island. Captain Gemmell
handed it to the chief inspector and told him that it had formed part of the
flight documents carried by the crew on the fawal flight.

241, I have examined the exhausdve analysis of the evidence reladng to
Exhibit 164 and Annex ] which is contained in the closing submissions of
counsel for the airline. But in my opinion, on the totality of the evidence,
Annex ] never formed part of the 1979 flight documents and was not on
the fatal flight. Consequently there was no track and distance guide
carried on the fatal flight which indicated that the nav track lay on a direct
course with Mt Erebus. On the contrary, there were three charts or
diagrams (four, if I include Exhibit 164) which all showed a track down
the centre of McMurdo Sound.

242, The next instalment of this navigadonal saga concerns the incident
which caused the McMurdo waypoint to be moved back to a peint close to
its original position. Captain Simpson piloted the flight of 14 November
1979 and he had attended the briefing session with Captain Collins and
First Officer Cassin five days previously. As at the date of this flight the
“incorrect” McMurdo position was still contained in the airline’s ground
computer. When checking the flight plan co-ordinates entered into the
systemn of his own aircraft Captain Simpson noted, by reference to a
topographical map, that the McMurdo destinadon was well to the west of
McMurdo Station. On his return to New Zealand Captain Simpson
reported that the McMurde destinadon waypeint was approximately 27
Jniles to the true west of the TACAN because when he had been overhead
the TACAN he had observed a cross-track error of these dimensions.
Captain Simpson was surprised at the distance between the [light plan
McMurdo position and the TACAN posidon, and he merely suggested to
Caprain R. T. Johnson that crews should be nodfied of the distance
between the TACAN and the flight plan McMurdo position. Captain
Simpson said that he did not believe that the McMurdo position on the
flight plan was other than a correct position, and eertainly did not suggest
that there had been any mistake on the part of the Navigation Seetion.

243, Then there seemed to [ollow a eonsiderable degree of confusion.
Captain R. T. Johnson said in evidence that he beHeved that he had been
told that the McMurdo position was an error and should be at 166 degrees
58 minutes longitude east. Captain Simpson strongly disagreed with this
evidenee, and in pardcular disagreed with the suggestion that he told
Captain Johnson that the McMurdo waypoint would be better positioned
at the TACAN. But it appears that it was decided by someone, [ am not
sure whom, that the McMurdo position should be moved to the TACAN.
Captain Johnson evidently did not check the actual destination waypoint.
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He assumed that it coincided with the geographical position of the
McMurdo NDB. His evidence was that he understaod that Captain
Simpson had been saying, in effect, that the McMurdo position should be
at the TACAN rather than at the NDB, The difference between those two
positions was only 10 minutes of longitude, representing 2.1 miles.
Therelore when on the night before the fatal flight the McMurdo co-
ordinates were changed to the TACAN position, it was believed by
Captain Johnson, so he says, that the difference involved was only 2.1
miles and that consequently there was no need to appraise Captain
Collins of the change. In order to clarify the difference of 10 minutes, I
should indicate that the TACAN position was 166 degrees 38 minutes east
longitude and the NDB position, as previously indicated, was 166 degrees
48 minutes east longitude.

244, Now this was certainly a most detailed and elaborate explanation
for the fatal decision not to notify Captain Collins of the alteration in the
McMurdo waypoint. But is the explanadon true? Captain Simpson does
not agree at all with the evidence that he suggested a change to the
TACAN position. Nor does he agree at all with the suggesdon that he
reported an “error” in the McMurdo position. Why, therefore, was the
position changed to the TACAN, thus representing a shiit of the computer
track from the centre of McMurdo Sound to a collision course with Mt.
Erebus? There is no memorandum in existence which records any ol the
communications and decisions te which I have just referred. Gaptain
Johnson set out in a letter, after the disaster, the explanation to which I
have just referred. But there is no documentation contemporary with the
various steps which were taken.

245, There seem to me to be only three possible explanadons having
regard to the fact that I accept without reservation what Captain Simpson
had t say in evidence. He is very obviously a careful and methodical
man, with no element of indecision about what he saw and did during and
after his flight. The three possible explanations are—

(a) The first is that the communicadon by Captain Simpson was in fact
misinterpreted by Captain Johnson, who directed that the computer
flight track be now aligned with the TACAN in the belief—which he
did not verify—that it had always been aligned with the NDB and
thus the alteration would be minimal.

(b) The second explanation is that both Captain Johnson and the
Navigation Section knew quite well that the McMurdo waypoint lay
27 miles to the west of the TACAN and that since his track had not
officially been approved by the Civil Aviation Division it should
therefore be realigned with the TACAN and then someone forgot to
ensure that Captain Collins was told of the change. Such an
interpretation means that the evidence as to the alleged belief of a
displacement of only 2.1 miles is untrue.

{c}) The third explanaton is that the relocadon of the McMurdo
waypoint at the TACAN posidon was never intended and was
effected by mistake, and that after the disaster it was thought betrer
to back-date the “mistake” by 14 months as this would lock a little
better than admitting the occurrence of a computer error only hours
before the fight departed. However, whether this in fact occurred
will never be known, and I propose not to discuss this point further.

246, Concentrating now upon the possibility of (b) mentioned above, it
seems to me that the evidence supports this interpretation. When the new
co-ordinates of 166 degrees 58 minutes east were written into the work
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sheet from which they would be typed into the airkine's ground COMpUTer,
there also had to be written into that werk sheet a symbol which would
ensure that the changed co-ordinates also appeared on the abbreviated
version of the flight plan which would be radiced to McMurdo on the
morning of the flight. But the witness responsible for this task testified that
there was yet a further computer mistake. Instead of writing this symbol
into the correct column of the work sheet dealing with geographical
changes he wrote it into the column dealing with navigational aids, So
when this symbol was typed into the ground computer it had the
accidental effect of deleting the new co-ordinates from that part of the
fight plan which would be radiced to McMurdo and replacing it merely
by the name “MeMurdo”. The result therefore was that on the Hight plan
printed ocut for Captain Collins the longitudinal co-ordinates for
MecMurda were printed as 166 degrees 58 minutes east, but the flight plan
sent to McMurdo omitted the co-ordinates and merely gave the place
name. All previous flight plans radioed to McMurdo in 1978 and 1979
had contained the *incorrect” co-ordinates, placing the waypoint 2
degrees to the west.

247. This explanaton about the wrong symbol being typed into the
ground computer seemed to me to be very difficult to accept. The operator
who did this knew the printed work sheet like the back of his hand. The
unfortunate inference is open that he was instoucted 1o programme the
computer 50 as to conceal from the McMurde Air Traffic Controller that
the destination waypoint had been changed, The McMurdo Air Traffic
Control personnel had, according to the evidence, plotted the first of the
1979 co-ordinates and therearer relied on those being constant. But when
they received from Auckland by radio their section of the Right plan,
which would advise them of the times and flight levels and approach path
ol TE 901, they only saw the word “McMurdo”, whereas if the new co-
ordinates had been revealed then the United States Air Traffic Control
personnel would immediately have identified those co-ordinates as being
the co-ordinates of the TACAN,

248. Such is the nature of this shadowy and undocumented explanation
conveyed to me in evidence by Captain Johnson and members of the
Navigaton Section. I use the term “undocumented™ because, as I have
said, there is not one contemporary document in the form of a
memorandum either instructing what steps were to be taken with the co-
odinates or confirming what steps had been taken. The only document, i
I can call it such, is an extract from an informal log referring to the
proposed change of co-ordinates, But that log or diary had certain
unusual features which I shall later deserihe.

249. Here is a list of the mistakes which in some cases were admittedly
made, and in other cases alleged to have been made, as appearing from
the foregoing narrative:

I. The computerised flight plan prepared for the 1978 flights was
intended to display as the destination waypoint the position of the
McMurdo NDB. But in fact the waypoint was located at the
geographical position of Williams Field. That position had been
abandoned after the first two flights in 1977,

2. The typing into the airline’s ground computer of the longitude
164 degrees-48 minutes east instead of 166 degrees 4B minutes east.

3. Failing to detect that error when checking the waypoint co-
ordinates entered into the ground computer against the print-our of

those figures as appearing on the screen of the computer displa it
(Cpu). ? Py

BB

4, The mistake on the part of Captain Johnson that Captain
Simpson, after his flight on 14 Novemnbher 1979, had stated that there
was an error of 27 miles in the McMurdo waypoint when in fact all
Captain Simpson had said was that the pilots should be told that the
distance from the TACAN over to the McMurdo waypoint was 27
miles.

5. The mistake by Captain Johnsen that Captain Simpson had
stated that the McMurdo waypoint should be shifted to the TACAN
position.

6. As indicated under error No. 1, the longitudinal position of the
NDB was established in the airline’s computerised flight plans as 166
degrees 4B minutes east which is, in fact, the longitudinal co-ordinate
for Williams Field, the correct longitudinal position of the NDB being
166 degrees 41 minutes east. As a result of this, it was estimated that
the lateral distance from the supposed position of the NDB to the
TACAN was 2.1 miles representing 10 minutes of longitude (166
degrees 4B minutes east as against 166 degrees 58 minutes east).
There was an omission to notice, however, that the lateral distance
should have been from 166 degrees 41 minutes east to 166 degrees 58
minutes.east, which amounts to a variation of 17 minutes of longitude
representing a lateral distance of 3.7 miles.

7. When writing the TACAN co-ordinates of 166 degrees 58
minutes east into the worksheet for the ground computer, the
operator (Mr Brown) entered a symbol which had the effect of
obliterating those figures from the flight plan extract to be sent to the
United States air traffic controller at McMurde and substtuting as
the destination waypoint the word “McMurdo”. The comparison
between the Air Traffic Control flight plan received on 21 November
1969 (having the same waypoints ag al} the Air Traffic Control flight
plans transmitted for the previous flights for 1978 and 1979) and the
Air Traffic Control flight plan sent in advance ol the fatdl flight is
shown in the following tabulation:

21 November 1975 28 November 1975
50° 42° 8 166° 10" E 50° 42' S 166° 10" E
55° 8 165 28" E 55° 8 165° 28" E
60° S 164° 32' E 60° 8 164° 32" E
66° 45' § 163° E 66° 45' § 163° E
72°20' 8 I70° 13" E 72020’ 8 170° 13' E
77° 53’ § 164" 48" £ McMurdo
72° 20' § 170° 13" E  72° 20 S 170° 13" E
70° 8 170° 04" E 70° § 170° 04" E
65° 8§ 160° 47" E 65° 8 169° 47" E
60% 8 169° 33' E 60° S 169° 33" E
55° 8 169° 21" E 55° § 265° 21' E

I have omitted dara relating to flight levels also appearing in the
Air Traffic Control flight plans and have merely indicated those
waypoints applicable from 50 degrees 42 minutes south back to
McMurdo, and then back again as far as 55 degrees South. All co-
ordinates are the same on each Air Traffic Control flight plan, except
for the omission to notify the McMurdo Air Traflic Control of the
new co-ordinates for the McMurdo waypoint.
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8. Despite the minor distanee thought to be involved by changing
the co-ordinates (2.1 miles, although in reality 3.7 miles) failing o
advise Captain Collins and his crew that the destnation waypoint
had been changed from the NDB to the TACAN.

250, This history of the computer programming of the antarctic flights
from October 1977 o November 1979 {s distinguished (as stated already)
by an almost twotal lack of documents recording these navigadonal
decisions. There is not one memorandum from the Flight Operations
Division to the Navigation Section giving instructions for any change, nor
is there any written report {rom the Navigation Section notifying Flight
Operadons of changes which had been made. There was no memorandum
o the Navigation Section by Captain Johnson rccording Captain
Johnson's erronesus but vital misconception that there was supposed to
be a 27 mile error in the destination co-ordinates. There is no
memorandum {rom the Navigation Section back to Caprain Johnson
recording the outcome of their investigations.

251, In respect of this whole period there have been produced only two
contemporary documents. One is a handwritten loghook maintained by
Mr‘D. T. Kealey who is flight services controller (flight despatch) for the
airline. This is the log or diary to which T previously referred, This
logbaok was produced as Exhibit 177, A copy of the relevant page was
produced as Exhibit 17. Under the handwritten entry “Wed 21 11”
{meaning 21 November 1979) there appears an item referring to the
proposed change of the destination co-ordinates but containing the phrase
“nil updaftc of computer files wonight''. This entry is timed at 1301 hours
whereas it appears to be followed by other entries commencing at 1058
hours. Mr Kealey explained that these latter entries in reality referred to
27 November 1979 and that he had inadvertently recorded three entries
for 27 November 1979 in a blank space which had been left for
Wednesday, 21 November, this error being occasioned by the
misplacement of a clip which is uscd to secure the pages ol the notebook.
Fur(.hcr", Mr Hewitt, the chiel navigator lor the airline, had originally said
that this conversation with Mr Kealey referring to the computer being
updated had taken place on 20 November. This appeared 10 be
corroborated by Mr Kealey’s note about not updating the computer
"tumght" because the next flight to Antarctica was to leave on the
morning of 21 November. The recording of the conversadon as having
been made at 1301 hours on 21 November therefore purported to indicate
that the message had not been received until after the departure of
Caprain White’s flight w Antarctica on Wednesday, 21 November thus
justifying no action being taken on the previous night. However, Mr
Hewiut later changed his recollection and said that he now recalled that
the conversaton was in fact on 21 November 1979,

252. This extract from the log of Mr Kealey came under the scrutiny of
the chief inspector and of Captain Gemmell, the chief pilot, during their
inquiries in December 1979, about 4 weeks after the date of the disaster. It
appears that the chief inspector was not satisfied with the accuracy of this
handwritten inlormal notebook which serves as a log but which contains
various items of a personal nature. Captain Gemmell, on 20 December
1979, wrate 1o Mr Kealey requiring an explanation as to why the chiel
navigator had directed a change in the McMurdo position on 20
November, yet no amendment had been made to the flight plan of TE 901
which left on 21 November. On 24 December 1979 Mr Kealey replied,
and stated that the requirement was not passed on to the flight planner
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concerned. He then stated “I am unable to offer any explanadon of this”
Long zafter this, Mr Kealey produced the explanation to which I have just
referred, but I can only say in passing that it seems surprising that the
alteration of the co-ordinates, known by the Fhight Despatch Section on
the night of the disaster to have taken place in the early moming of that
day, was not given the closest attention by Mr Kealey and Mr Hewitt on -
the morning after the disaster {8 days after the log entry) and the present
explanation offered immediately to Captain Gemmell when he made his
inquiry. So much for the first of the two memoranda produced in relation
to the antarctic destination waypoints.

253, The second and last doecument is the notification sent out to all
pilots on 8 November 1979 by Captain Johnson intimating that the NDB
facility had been withdrawn and that the brieling notes were to be
amended accordingly, and restating the position that MSA was 6000 feet
under specified conditions.

254. In effect, therefore, there was not one document produced which
verified the occurrence of the various mistakes which are said to have been
made. I am compelled to stress this alarming lack of written
communication between the Flight Operations Division, and Navigation
Section, and the Flght Despatch Section, and the lack of written
communications within each of these departments of the airline, because
it was very clearly this absence of written memoranda and settled inter-
departmental communication systems which was responsible for the
failure to notify Captain Collins that the destinadon waypoeint on his flight
plan had been changed.

255. Before setting out my conclusions on all these matters, I must take
into account the fact that the Navigation Section of the airline is staffed by
personnel of extreme skill and long experience. They are noted, according
1o cvidence given on behalf of the line pilots, for their meticulous checking
and cross-checking. For this reason alone I find it impossible 1o accept
that this remarkable list of mistakes, omissions, and misunderstandings
can be rotally correct.

Here are my views as to these explanations:

(a) The first question is whether the programming of the McMurdo
waypoint into the “false” position before the commencement of the
1978 flights was the result of accident or design. On balance, it seems
likely that this transposidon of the McMurdo waypoint was
deliberate. I say this because of the decision reached ar
approximately the same time o include in the briefing documents,
and 1o include in the flight documents to be carried on each aircraft,
the document described as Exhibit 164. That is the track and
distance diagram which, as will be recalled, indicates a track down
McMurdo Sound past the Byrd Reporting Point. I fully appreciate
that it contains certain technical and minor inaccuracies, including
the lack of any specific heading for an aircraft o follow when
rravelling towards McMurdo. Bur, as indicated already, this could
merely reflect the knowledge of the Navigadon Section (although
they deny it} that pilots on the most recent flights had been flying in
the area on Heading Select and with no ebligation to follow any
defined flight path. In addidon, Exhibit 164 coincided with the
other schematic diagrams carried by Antarctica flight crews which
each depicted a flight path down McMurdo Sound. As T have said, I
am satisfied that the document known as Annex J—a diagram
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(b)

(c)

depicting a direct path to Mt, Erebus—was not in fact carried on
any of the 1978 or 1979 flights and that Captain Gemmell was
mistaken when he handed a copy of Annex J to the chief inspector
and told him that it had been on the fatal flight. So as I say, I think it
likely that the change of the McMurdo destination point was
intended and was designed by the Navigation Section to give aircraft
a nav track for the final leg of the journey which would keep the
aireraft well clear of high ground. .

However, 1 propose to make no positive finding on this point. I
must pay regard to the circumstance strongly urged upon me by
counsel for the airline in their closing submissions, namely, that if
the alteration was intentional then it was not accompanied by the
normal realignment of the aircraft’s heading so as to join up with the

new waypoint. As I say, T think this lacter omission is capable of °

explanation but it is a material fact in favour of the Navigation
Section which I cannot disregard, and it is the single reason why [
refrain from making a positve {inding that the alteration of the
waypoint was intentional.
I believe, however, that the error made by Mr Hewitt was
ascertained long before Captain Simpson reported the cross-track
distance of 27 miles berween the TACAN and the McMurdo
waypoint, and I am satisfied that because of the operational utility
and logic of the altered waypoint it was thereafter maintained by the
Navigation Section as an approved position.
Captain R. T. Johnson was quite wrong in his belief that Captain
Simpson told him that the McMurdo position was an error and that
the position ought to be switched to the TACAN. He seems now to
admit that he was mistaken. But I must ask myself the question
whether in the course of a conversation between these two very
experienced pilots such a misinterpretation could possibly have
arisen. Captain Johnson had always believed, so he said in evidence,
that the destination waypoint was located at the McMurdo NDB,
which is in close proximity to the TACAN, and it seems impossible
to accept that he could ever had taken Captain Simpson to mean
that the McMurdo position was in error to the extent of 27 miles.
On 17 October 1979 Captain Johnson wrotc to the Director of
Civil Aviadon referring to the latest Ross Sea chart—NZ-RNC4—
dated 26 September 1979, which in turn refcrred w the United
States Department of Defence publications as to navigation aids at
McMurdo. Captain Johnson pointed out that the current edition of
the United States publication (of 4 October 1979) deleted any
reference to an NDB approach and had published TACAN
approach charts only. Following this letter, Civil Aviation Division
ascertained from the United States authorides that the NDB facility
had been withdrawn. This in turn was communicated to Captain
Johnson. He then issued his written notice (to which I have referred
already) datcd 8 Novemer 1979 advising pilots that the NDB facility
at McMurdo was no longer available. In the light of this sequence of
events I cannot follow how, on or about 15 November, Captain
Johnson would have understood Captain Simpson as saying that the
McMurdo position (thought by Captain Johnson to have been at the
NDB) would be “better positioned at the TACAN", and how
Captain Johnson could then have passed on these comments to the
Navigation Section, Captain Johnson knew that the NDB facility

92

{d)

(0

had been withdrawn some time previously and if it was the airline’s
policy (frequently asserted before me) that a destination waypeint
must be located at a published pdsition, then the TACAN was the
only other published navigational position at McMurdo, DCIO
aircraft were not programmed to pick up a bearing from the TACAN
but they were capable of interrogating the DME function of the-
TACAN. Again I prefer to make no positive finding, but I can only
say that Captain Johnson's evidence as to referring to the Navigation
Section an inquiry about the desirability of the TACAN becoming
the destination waypoint, must be open to considerable doubt. The
truth of the matter most likely is that the Flight Operatons Division
simply directed the Navigation Section to reprogramme the Halletr-
MecMurde flight path to the TACAN because they had found out
that the NDB navigational aid had been withdrawn.

If, as I have held, the Navigation Section knew the actual posidon of
the McMurdo waypoint as being 27 miles o the west of the
TACAN, then why did they not submit to Captain Johnson, or to
Flight Operations Division, that the waypoint should remain where
it was? One view is that the Flight Operations Division expected, in
terms of Captain Johnson’s letter to the Director of Civil Aviation
dated 17 October 1979, that the next edition of the Ross Sea chart
NZ-RNC4 would contain the official Air New Zealand flight path to
McMurdo, and that the safest course would be to put the desdnation
point back to the approximate location at which Civil Aviation
Division had thought it had always been.

When the TACAN position was typed into the airlinc’s ground
computer in the early morning of 28 November 1979, there was also
made the additional entry to which I have referred, which would
result in the new co-ordinates not being transmitted to McMurdo
with the Air Traffic Control flight plan lor that day. It was urged
upon me, on behalf of the airline, that McMurdo Air Traffic Control
would consider the word “McMurdo” as indicating a different
position from that appearing on Air Traffic Control flight plans
despatched from Auckland during 1978 and 1975. I cannot [or a
moment accept that suggestion. First Officer Rhodcs made a speciiic
inquiry at McMurdo within a few days of the disaster and
ascertained that the destination waypoint of the first Air Traffic
Control flight plan for 1979 had been plotted by the United States
Air Traffic Control personnel, and there was evidence from the
United States witnesses that this would be normal practice. In my
view the word “McMurdo” would merely be regarded, and was
indeed regarded, by McMurdo Air Traffic Control as relerring to the
same McMurdo waypoint which had always existed. In my opinion,
the inroduction of the word “McMurdo” into the Air Traffic
Conwol flight plan for the fatal flight was deliberately designed to
conceal from the United States authorities that the flight path had
been changed, and probably because it was known that the United
States Air Tralfic Control would lodge an objection to the new flight

ath.

1I:‘haw: reviewed the evidence in support of the allegation that the
Navigation Section believed, by. reason of a mistaken verbal
communicaton, that the altered McMurdo waypoint only involved
a change of 2.1 nautical miles. I am obliged to say that I do not
accept that explanation. There were certainly grave deliciencies in
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communication within the Navigation Section, but the high
prolessional skills of the Navigadon Section’s staff entirely preclude
the possibility of such an error. In my apinion this explanation that
the change in the waypoint was thought to be minimal in terms of
distance is a concocted story designed to explain away the
fundamental mistake, made by semeone; in [ailing 10 ensure thart
Captain Collins was notified that his aircraft was now programmed
to fly on a collision course with Mt. Erebus.

WHETHER CAPTAIN COLLINS RELIED UPON THE
INCORRECT CO-ORDINATES PRODUCED AT THE
BRIEFING ON 9 NOVEMBER 1979

256. I have already indicated my finding that it is really beyond dispute
thar Captain Collins plotted on a topographical map or maps the nav
track of the proposed flight which would journey from Cape Hallett down
to the destnation co-ordinates located near the Dailey Islands at about
the cenue of the southem end of McMurdo Sound. This fact dominates
the whole of the Inquiry. It is a fact which must always have been
dJ.smetly unpalatable to the management of Air New Zealand and to the
Direetor of the Civil Aviation Division because it led to a conclusion
which they strongly desired to avoid. But on the evidence, the conclusion
is 1nescapable.

257. The starting point of this aspect of the Inguiry occurs towards the
very end of the narrative of the flight. That starting point is, of course, the
decision of Captain Collins to switch the aircraft back on to its nay track
when the aircraft was tuming into its final approach after completing the
gecond orbit,.and when it was only 6 minutes 15 seconds away from
impact. That is to say, Captain Collins was propesing to fly the aircraft at
about 2000 feet straight ahead, with the mountainside only 25 miles away,
In adqun, he was proposing to cover that 25 miles at 300 miles per hour,
In these circumstances, it is and was folly to suggest that Captain Collins
was not relying upon the false co-ordinates which had been changed
without his knowledge shertly before the flight. That is why no serious
attempt was made at the hearing to challenge this unassailable inferenee.

258. As will be recalled, the chief inspector had this o say (at para. 2.5
of his report) in regard to the false co-ordinates which had been in
existence for 14 months prior to the disaster:

“As all previous flights to McMurdo had approached the area in
VMC earlier crews had not adhered to the ﬂigh}tjlialan track and hence
had not detected the error. In the case of this crew no evidence wag
found to suggest that they had been misled by this error in the flight
plan shown to them at the briefing”.

‘The chief inspector explained this final sentence in the course of his
tesumeny belore the Commission. It turned out, not unnaturally, that he
did not really mean what he had said, He agreed, in the course of his
evidence (at 'T. 248) that in his opinion the crew had.a misconception as o
where their flight path was taking them in relation to Ross Island. He
explained that sentence of his report just referred to by saying that he had
no “‘evidence” in the sense of a statement by an eyewitness to the effect
that he had distinctly seen Captain Collins plot on a map the erroneous
path of the nav mack from Cape Hallett down the centre of McMurda
Sound. In addition, the chief inspector had something further to say
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during his evidence on this particular point. He made it clear during
cross-examination by Mr Davison (at T. 249) that because the crew had
not been provided with a topographical map upon which the nav track
had been plotted, then either they should have plotted the track
themselves on a map during flight or **had it been considered that such a
procedure was cumbersome within the confines of the cockpit or the flight
deck area, then the actual rack could have been plotted on a map prior to
departure”. The evidence was clear that Captain Collins had in fact taken
the latter course.

259, Mrs Collins testified that her husband owned 2 copy of a limited
edition New Zealand Atlas. It had been presented to Captain Collins by
the parents of Mrs Collins in April 1977. A copy of this atlas was produced
in evidence as Exhibit 46. Ac page 184 of the atlas there is a detailed map
setting out the area of the whole of the Ross Dependency and showing the
Balleny Islands and Cape Hallett and McMurdo Sound. On page 185isa
map containing a detailed view of the area from Beaufort Island to a point
about 100 miles south of McMurdo Stadon. The scale of this latter map is
approximately 16 miles to the inch. If the last stage of the erroneous flight
path had been plotted on this latter map, then in order to determine the
aircraft’s position a pilot could tell at a glance his exact position merely by
referring to the miles to run on his instrurment panel and then glancing at
the map. It is common ground that Captain Collins brought this atlas
with him to the RCU briefing on 9 November 1979 and that he was seen
to be closely examining the two pages at a time when he was in possession
of a flight plan showing the incorrect co-ordinares. It is also commeon
ground that he took this atlas with him on the faral flight.

260. Mrs Collins testilied that from about 8 p.m. to 9.30 or 10 p.m. on
the night before the flight her husband was working with a number of
maps spread ocut over a table. She said that it was a reasonably [requent
practice for Gaprain Collins to spend dme in preparation for his fights by
going over briefing materials and so forth, pardcularly in respect of a new
route which he had not flown belore or a route that he had not recently
flown (Brief of Evidence pages 1 —2). Mrs Collins hersell did not pay
attention to the maps or to the other materials with which her husband
was working. More particular evidence was given by the two daughters of
Captain Collins, Kathryn Collins (whe is 17 years old) said that on the
evening of 27 November 1979 her father was working at home “with a
large chart of the Antarctica-Ross Sea region”. She said that he had a
ruler “or some measuring equipment” and was working on the chart.
Kathryn Collins discussed with her father this impending flight w
Antarctica and in order to explain the flight he opened the New Zealand
atlas, He said that the scale (presumably relerring to page 184) was a bit
too small for demonstration purposes and he then referred to another
larger map “‘which was not the one that he had been working on when I
interrupted him”. She went on to say that this larger map was of such
extent that instead of opening it out on the table Captain Collins spread it
out on the foor, He then explained to his daughter Kathryn, by reference
to this map, that the aircraft would fly down McMurdo Sound near the
coast of Victoria Land and he indicated that the aircraft would fly back on
the same track.

261. The other daughter is Elizabeth Cellins, who is 15 years old. She
said that she glanced at the map her father was working on some time
belore her sister Kathryn had spoken to him. She asked whether the
aircraft was to land on the Ross Ice Shelf which was depicted on the map.
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Her father said the aircraft would not land, He then pointed out where the
aircraft would be going, and said thar it would be travelling down
MeMurde Sound and would keep “lairly close to this bumpy lor”
meaning thereby, the eastern coast of Victoria Land. Elizabeth Collins lcfE
the room and some time later returned and heard her father explaining
the flight to Kathryn. Elizabeth Collins was shown a number of maps but
could not identily the map her father was using that night. She said thae
the map her father showed her was quite a large scale map and that when
opened out it was too large for the table and had to be placed on the Ooor.
262. Some quesdons were asked of Mrs Collins in cross-examination
but no counsel questioned her on the evidence that Captain Collins had
been working on maps with a ruler and/or plotting insruments, and no
counsel desired 10 cross-examine either daughter on the same topic. It

therelore appears that Captain Collins had acquired two maps to which

he referred on that night, in addition to the atlas which formed part of the
family library. The probabilities are that Captain Collins used one or
other of the large maps to plot a track from Auckland leading through
each waypoint down to the termination of the nav track at the head of
McMurdo Sound, and that he performed the same plotting procedure on
the Ross Dependency map, illustrated at page 184 of his atas. Finally
there can be no doubr at all that on page 185 of his atlas, which showed
the McMurdo area on a scale of 16 miles to the inch, he plotted the last leg
of the nav track from a point a little to the west of Beaufort Island down 1o
the false co-ardinates near the Dailey Islands.

263. Tr will be noted thar Caprain Collins spent between 14 and 2 hours
working on these maps with the “‘other materials” referred to which were,
no doubt, his briefing documents. If Captain Collins had plotted the
complete flight path of TE 801 from Auckland to McMurdo and retumn
then in order to be able to refer to the various waypoint co-ordinates he
would need to have had in his possession a computer print-out for the
antarctic route. In my opinion he did in fact have such a print-out.
Nl:lmETOUS print-outs have been produced in evidence, and there was
evidently no difficulty in obtaining a print-out of the route if required for
some particular purpose. According to Mrs Collins, her husband
concluded his work with the maps at about 10 p.m. and then packed the
maps and other written materials into his black fight bag in preparation
for the following morning. It is clear, as I have said, that the atlas must
also have been packed into the flight bag because it left the househald thar
night and has never been seen again. The decision of Captain Collins 1o
take with him the atlas is significant in the extreme. It could only have
been taken because of the large seale data on page 1B3, which, with a line
drawn down 1o the false waypoint, would show him his exact position at
any moment in relation o Ross Island, Mt Bird, Mt. Erebus, and
McMurdo Station. The detail on page 1B4 would be available, almost
certainly on larger scale, on one or other of the 2 maps, which he had been
using, and the deduction is clear that the atlas was taken on the flight
because of the track which Captain Collins had plotted on page 185. Fig.
7, page 96 shows the relevant section of the flight plan produced to
Captain Collins at his briefing, and fig. B, page 97 the corresponding
section of the flight plan delivered to him on the morning ol the [atal flight.

264. The witnesses in the case who were asked to describe the
personality and working methods of Captain Collins were unanimous in
their opinion. It did not marter whether they were executive pilots or line
pilots. They said that he was careful, canscientious and methadical. The
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latter adjective was particularly stressed. The fact was that there had been
no topographical map produced at the briefing upon which the nav track
had been plotited, And so Caprain Collins, being a methodical man, did
exactly whar the chief inspecror considered ought to have heen done. He
plotted all the waypaints on maps of his own on the night before the flight
and packed the maps away, together with his atlas, and took them on the
flight in his flight bag.

265. The airline, in its very comprehensive final submissions, did not
touch upon the question as to whether Captain Collins had plotted the
nav track in relianee upon the flight plan produced to him at the briefing.
The linal submissions of the Civil Aviation Division likewise omitted any
specific reference to this point. No doubt the very experieneed senior
counsel appearing for both organisations could see that there was no point
in disputing a self-evident fact.

VISIT TO ANTARCTICA 26-29 NOVEMBER 1980

266. It was apparent that for the purposes ol examining all possible
causes of the disaster I would need to go to Antarctica, and I decided to
coincide the visit with the first anniversary of the date of the disaster so
that the southern point of the ice break-up would be about the same. It
was arranged through the good offices of the Royal New Zealand Air
Force that T would fly down to Antarctica on 26 November 1980. I was
accompanied by Mr Baragwanath and Mr Harrison in their capacities as
counsel assisting the Commission, by Air Commodore David Crooks (now
Deputy Chief of Air Stail) and also by Air Marshal Sir Rachiord Hughes.
A further member ol the party was Mr Edward Davies of Air New
Zealand, whao was going down for the purpose of laying a wreath at the
cross which had been erected on the mountain side a week or two after the
date of the disaster.

267. We travelled to Antarctica on a C—130 Hercules aircrait of the
R.N.Z.AF. The pilot was Flight Lieutenant Russell, and the commander
of the {light was Wing Commander Gayfer. Upan approaching the
contnent of Antarctica I went on the light deck {or the remainder of the
joumey. The aircraft was flying at 29 000 feet, and with about 250 miles to
run, we had crossed the Admiralty Mountains and the Victory Mountains
and had come out over the Ross Sea, The view ahead was perfectly clear,
There was a very long range of vision over Victoria Land to the right.
There was no cloud, and the view of the continent was composed entirely
of snow-covered mountains. In the distance as the aircraft came closer,
there could be detected the outline of Ross Island, and the configuration of
the island had been previously picked up by the aircraft radar,

268. At about 130 miles from McMurdo Wing Commander Gayfer wok
over the co-pilot’s seat and said that it was proposed with my approval to
bring the aircraft to the track followed by the DCI10 and to execure the
orbit to the right and the arbit to the left which the DC10 had followed.
Thereafter the wing commander said he intended to fly directly at the
mountain side along the exact track taken by the DC10 and he would pull
away at a [airly late stage. I said I agreed with all this.

269. First of all, the aircraft {lew to the Byrd Reporting Point to estab-
lish its position with Ground Control, and then we {lew over the crash
site, where parts of the wreckage are still visible. The aircraft was then
flown away to the true north, reaching the same altitude as the DC10
before it had commenced its first orbit.
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270. Wing Commander Gayfer had a map upon which had been plotted
the exact location of the figure-8 manoeuvre adopted by Caprain Collins
as he accomplished his descent from 17 000 to 2000 and then 1300 feet.
Thereafter the wing commander directed the course, speed, altitude and
rate ol descent so as to [ollow exactly the flight of the DC10, At the
appropriate moment he ordered the commencement of the right-hand
orbit and he controlled the descending altitude and angle of turn at each
stage, with the flight lientenant carrying out these instructons. After
completion of the first orbit the aircraft commenced the second orbit to the
left and the wing commander kept the aircraft on its descenc at the same
descending altitudes as had been followed by the DCI10. From dme to
ume, if there appeared to be slight deviations from the actual track of the
DCI10, the appropriate modifications were made to the heading.

271. Eventually, the second orbit was eompleted and the aircraft was’

straightened out for the run rowards the mountain. The wing commander
suggested to me that he flew in at 1500 feet at 260 knots with the result
that we would be flying at the same altitudc and speed of the DC10 and
along its exact course. [ agreed to this, and Flight Lieutenant Russell was
then dirceted to drop to a flight tevel of 1500 feet and hold the speed at 260
knots. Wing Commander Gayfer then instructed the piloc that at the
appropriate moment he would direet a lefti-hand 180° turn.

272. As we approached the mountain there was bright sunshine and the
ice clilf could be seen in the distance without any difficulty. There
appeared to be only two shallow patches of black rock visible at about the
level of the ice shell at the bottom of the cliff. These were in line with the
crash site. They were not very long and on my estimation about 20 or 30
{feet high, Apart from these two dark areas, and possibly one or two other
smaller but similar areas well to the true east, the ice shelf in front of us
was uniformly white. We could see the crash site without difficulty in the
clear air. The wing commander warned the flight lieutenant that he was
about to issue the order to bank left and then, at a point 2 miles from the
crash site, he gave the necessary order. The aircraft banked sharply left
and held a 180" turn so as to then adopt a heading of [80° grid. Since the
approach speed ‘was approximately 300 miles per hour, we had turned
away when about 30 seconds from the crash site, and consequently the
reconstrucuon of the final approach of the DC10 was suitably realisdc.
The aircraft was then {lown on a heading of true north, turned left around
Cape Bird on the military track, and thereafter adopted the glide path to
the ice runway. It was Flight Lieutenant Russell's first landing on the ice
runway, but the touch-down was impeecable, almost imperceptible. I
remarked on this to the flight lieutenant after the aireraft had taxied toa
stop. His response was non-commital. But I had the impression that his
composure did not entrely conceal his satisfaction. The sequence of
photographsin fig. 9, at page 100, and fig. 10, at page 101, show the line of
approach to the mountain as executed by Wing Commander Gayfer.

273. On 27 November we were taken on an extensive tour, in a tracked
vehicle, of the MeMurdo area. The weather was quite {ine in the morning
with bright sunshine. In the afternoon over by the Scott Hut, a northerly
front was seen to be approaching. Standing on a height near Scott Hut we
could look out across the ice at the Ross Sea and at the mountains along
Scott Coast, and the visibility range was more than 100 miles to the north.
On the right there was seen the black outline of Tent Island and behind
Tent Island, but obscured by it, was Cape Royds. When the United States
Alir Traflic Control say they can see 40 miles, they mean that they can see
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the mountains. Visibility is then usually 100 miles or more. Fig. 11, page
103, is a view to the north from Hut Point looking up McMurdo Sound
with Tent Island on the right. The expected line of approaeh ol the DC10
on 28 November 1979 was from that parc of the horizon to the lelt of the
eentre line of the photograph.

274, In the alternoon the northerly front enveloped Ross Island in
aceordanee with an extremely accurate foreeast by Sir Roehford Hughes,
but still left a clear area looking down the Sound a few points to the west of
true north, and Seott Coast was entirely elear. Mt. Erebus then totally
disappeared in pale cloud and as ene looked at it the cloud pattern whieh
obseured the mountain kept shilting and ehanging. The plume of steam at
the top of the crater was no longer visible. Sometimes a long streamer of
eloud near the top altered from a horizontal angle to 2 downwards angle

pointing to the true east. The light eloud patterns around the mountain’

kept changing both in contour and in eolour throughout the alternoon.
The conditions then began to resembie what they had been like on 28
November 1979, that is, a low overeast had eome in with the northerly
Iront, but as stated previously, the vision out towards MeMurdo Scund
into the north-west was elear and bright. To the true cast, that is to say
looking to the right of Ross Island, the snow now hlended with the harizon
30 as to make the horizon invisible, and it was impossible to say where the
snow ended and the cloud began.

275. A plan had been made for me to fly by helieopter on to the
mountain side the next day, but this was thought tw be a douhtful
proeedure if the cloud covering Ross Island continued to persist as it
would be impossible to {ly in conditions where both ground and horizon
definition had entirely disappeared. In such circumstances, the helicopter
pilot would not be able to tell whether he was flying into or over the slopes
of Mt. Erebus. In the meantime, however, a programme was scheduled
whereby the helicopter would leave at 11 a.m. next day.

276. A helieopter was provided by the United States Navy on
28 November, The low overcast still persisted. The overcast had spread
over Scott Base and well to the true north. Qut over McMurdo Sound, a
hitde left of true north, visibility was stll quite clear, and in particular
towards the eastern border of Victoria Land. The helicopter flight to Mt.
Erebus had been scheduled for 11 a.m. but had to be eancelled because
the overcast and the cloud concealing Mt. Erebus made it impossible to
approach the mountain from the true south. The Qight was postponed on
more than one occasion, but eventually we were advised that visibility
over Lewis Bay was thought 1o be reasonably clear, and we tock off at 4
p.m. in the helicopter. Those present apart from the pilot and eo-pilot,
were myself, Mr Baragwanath, Air Marshal Sir Rochford Hughes, Mr
R. B. Thomson, and Mr Edward Davies. We flew towards the saddle
which runs between Me. Bird and Mt. Erebus. Heavy eloud concealed
Mt. Bird and the cloud was drifting in a general easterly direction across
the saddle. There were however certain thin breaks in the cloud which
could be discerned by strips of sunlight on the snow. ’

277. The pilot first attempted to fly through the narrow cloud breaks as
revealed by the sun, but as this seemed hazardous he elected to turn about
and fly over the saddle but under the cloud base, The gap available for
this purpose was minimal, but there was enough clearance between the
cloud base at the top of the saddle for the helicopter to fly through.

278. It had been decided that if Lewis Bay was either in cloud or
covered by low overcast, that we would have to {ly away o the rrue north
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and return to the base. However, the weather over Lewis Bay was free
from cloud and there was bright sunlight, so we were able to earry on, The
helcopter then flew towards the true north and turned and eame back an
a heading of 357" grid which pur it upon the same traek as the DCI10,

279. As we approached the iee shelf ar about 73 knots, the latter could
clearly be seen as on 26 November, and the rising ground which
eommeneed at the iee shelf was also elearly apparent in the sunlight, but
the mountain itself was beeoming enveloped in pale cloud, and in a
minute or so it totally disappeared from sight. Even though the mountain
slope began only some 2 or 3 miles ahead of the crash site, no part of the
mountain could be seen, Fig. 12, page 106, are photographs raken from
the helicopter which show the partial then total envelopment of Mt.
Erebus in cloud. Each photograph is aimed directly at the mountain.

280. Over to the true east we could see a narrow strip of blaek rock at
about the level of the sea ice whieh marked the western border of Cape
Tennyson. However, in towards the bay from Cape Tennyson there eould
be seen an iee {og lifting off the solid iee which was drifdng over the ice
shelf and which was entirely concealing 3 or 4 miles of the iee shelf. Over
to the right we could see the narrow strip of black rock which marked the
tip of Cape Bird. The approach towards the ice shelf was made over solid
ice, eovered with snow, and in sunlight.

281. We flew over the crash site and made several passes back and forth
at a low aldtude and the pieces of wreckage previously mentioned could
now be seen more exactly. We then flew on to a point abourt 4000 feet up
the mountain and the helicopter was then landed on a rock outcrop alter
some delicate manocuvring of the landing gear so as to avoid boulders, I
was ahle to look at the whole of the area sarrounding the site of the
disaster and I shall at a later stage describe the various combinations of
light and cloud which were present on that occasion. About 200 yards
down the slope from where we landed was the small cross which had been
installed there in the previous year. Air New Zealand’s representative, Mr
Davies, had with him a wreath and also four containers of ashes of victims
which the relatives desired to be scattered on the mountain side. These
victims were one American, one Australian, and two New Zealanders. The
wreath was duly placed, and Mr Davies scattered the ashes. We went back
through the volcanic rock and snow to where the helicopter was waiting,
with its engines still prudenty running, and took our departure by flying
away to the true west around the steep slope of Mt. Erebus and down
towards the flat land to the true south, and after a flight of about 20 miles
landed at Scott Base.

282, It was then decided that Air Commodore Crooks, Mr Thomson,
Mr Davies and myself would leave that night for New Zealand by a Royal
Australian Air Force Hercules which was {lying out at about 6.30 p.m.
loeal time. The Australian flight crew asked me to sit on the flight deck
during the take-off as there was something which they said they wanted
me to see. The overcast was still low over the whole area and they said
that the conditions were virtually idendcal to those prevailing on the same
day last year.

283. The pilot told me that he would fly out to the true east and attain a
height of 1000 feet, and then he would tum back and {ly to the true west
and pass Seott Base at 300 {eet, before commencing the climb away to
New Zealand. He asked me to look out for a snow ridge which we would
encounter as we approached Scott Base.
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284, Near the left hand 1op edge of this ridge was a black outcrop of rock
and the snow ridge then ran off o the right from that point. It was at a
height roughly approximarte to the height of the ice clifl which marks the
commencement of the snow slopes running up to Mt. Erebus. The
purpose of the Australian flight crew in asking me to note in advance the
position of this snow ridge was 1 demonstrate the visual illusion which -
they said I would observe as we approached the snow ridge from the air, I
knew thart the snow ridge was present, and had seen it on the previous two
days in bright sunlight, and it was a very discernible feature, but the flight
crew were aware that with a low pale overcast of the kind which was then
present it would be difficult w distinguish from the air the presence of this
snow-covered feature. They told me that I would find it was difficult to
discern in the diffused light under the overcast where the slope began and
where the top of the ridge was located. The pilot radioed his intended
departure course to Mac Centre and obrained their clearance. He then
flew off in the indicated direction {for a few miles and attained an altitude
of 1000 feet, and then reversed his course and descended to 500 feet as we
approached Scott Base. At this juncture I could see the snow ridge lying
ahead, in thar T could make out the top of the ridge, though not its base,
but when I lifted up one hand and blocked out the view of the black
outcrop of rock the ridge immediately disappeared. All that could be seen
was 2 [lat expanse of snow-covered ground running on {or many miles
ahead, and in the distance I could see the mountains of Victoria Land.

285. The crew told me that the overcast then subsisting at Scott Base
was approximately the same as it had been 1 year belore, and that the
visual illusion to which I had been subjected was characteristic of what
happened when flying over uniformly white terrain with an overcast of
that nature. The {light captain and the navigator said that in their opinion
this would be an exact replica of the visual deception 10 which Caprain
Collins must have been exposed as he flew under the same level of
overcast approaching Mt Erebus | year ago.

286. Afer passing Scour Base the aircraft flew out into the Sound,
turned right and began its climb to its cruising altitude. I kept an eye on
the altimeter, and noticed that we entered the bottom of the cloud base at
3000 feet and that we emerged from the light-coloured cloud ar 5000 feet.
Looking over to the right the top 7000 feet of Mt. Erebus was clearly
visible. We in due course atrained cruising aldtude and arrived after a
Nlight of several hours at Christchurch International Airport.

287. This had certainly been a striking demonstration of the whiteout
phenomenon to which I have previously referred. As will be recalled, I
had known the location and the appearance of this snow ridge. I had seen
icon the two previous days in bright sunlighc. Its exact configuration had
heen clear and unmistakeable, with the sun shining down upon it outof a
blue sky. But with a low overcast—despite the clear vision which extended
for something like 100 miles in all direcions—all slopes and undulations
in the terrain ahead of the aircraft had disappeared. This long snow ridge
about 200 {eet high, which lay in the direct path of the aircrait, had totally
disappeared once the rock outcrop on its lelt-hand extremity had been
shur off from view. And so, by a coincidenral similarity of weather, 1 had
been able to se¢ and understand the dangerous visual deception with
which experienced polar pilots are all familiar, and which had without
doubt conironted Captain Collins 1 year ago that day.

288. As the chiefl inspector had said in his report (paragraph 1.17.48)
“thase who have not been exposed to whiteout are olten sceptical abour
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the inability of those who have experienced it to estimare distance under
these conditions, and to be aware of terrain changes, and the separation of
sky and earth.” I must express my gradtude to the intelligence. and
initiative of this Royal Australian Air Force flight crew wha knew that the
conditions were substantally identical with those obtaining on the day of
the fatal flight, and who saw the opportunity to demonstrate this optcal
phenomenon which is difficult to understand unless it has accually been
seen. Here are their names and ranks:

scheduled flight, This print-cut is situated in the roof of the flight
deck at about eye level, It contains the geographical position of the
aircraft as ascertained by one of the inertial sensor units. I'ts purpose
is to enable the crew to call up on the computer display unit the
geographical position of the aircralt as {ixed by the computer, and
then to compare that figure with the continuous readout provided by
one of the sensor units. Thus the correct functioning of the computer

Captain—Flight Licutenant J. R. Howie
Co-pilot—Flight Lieutenant J. G. Thyer
Navigator—Flying Offieer C. ]. McHugh
Flight Engineer—Sergeant J. P. Vellacort
Loadmaster—Flight Sergeant G. I. Pollard

They are members of No. 36 Squadron, Royal Australian Air Force.

ARFEAS OF PILOT ERROR SUGGESTED BY THE
ATRLINE OR BY CIVIL AVIATION DIVISION

289, I now propose to set out the different as i ich i
C pects in which it was
alleged that the pilots of TE 901 were at fault, and shall indicate my view

in respect of each such allegation.

(a) It was suggested that the crew should have plotted in flight on a
topographical map the co-ordinates for each position as they went
along. But the captain in this case had plotted the flight path on a
map before he left New Zealand, and I can see no justification {or
taking any further steps with regard to a map. The maps supplied by
the company for the {light did not have any track marked upon it
and if Captain Collins had not plotted the track on his own map;
and z.ltlas the night belore leaving, he would no doubt have checked
his flight plan and no doubt plotted the co-ordinates during flight on
the map supplied to him by the company. But for ohvious reasons he
did not need to do that. It was also suggested that the flight crew
could have waited for each waypoint to be reached, and then verify
the co-ordinates as appearing on the print-out in the aircraft
instruments, and thus plot the track in flight, but I discount that
suggeston for the same reason as already indicated. The crew had
no need to plot their track on a topographical map or maps, because
it had been done already. '

(b) It was suggested that the crew could have checked their position at
dxff‘eren‘c times by looking at the print-our of latitude and longitude

which is continuously available on an instrument panel. I quite

agree that this would be a simple method of determining where the
aircraft was at some particular moment. Even though there was no
plotting table or other place for a navigator on the aircraft, the co-
pilot or engineer could work out the last latitude and longitude
dlsPlfayed and then plot that on a map so as to give the aircrafc’s
positon, although by that time the aircraft would be many miles

ahead of that positon. Indeed, it seems a simple thing to do, and I

h?.VG no doubt that it could be done so as to fix the position of the

aircraft within a few miles by this methad of marking the printed co-
ordinates on a map. But the question arises as to why such a course
would be adopted in the case of this particular flight, or in any
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may be checked, and this is part of the comprehensive system of
monitoring the functions of the AINS as a whole. The provision of 2
continuous display of latitude and longitude is not for the purpose of
assisting the crew to keep plotting on maps their position. Their
position is ascertained by the simple process of looking at the
distance to run, and then pinpointing on their track and distanee
guide where that distance is in relation to the next waypoint. I have
already found that at all material times the crew were certain as to
their position. If eertain as to their position, then no member of the
flight crew would adopt this suggested course. To do so would be in
effect to disregard the unerring accuracy of the AINS as
demonstrated to these pilots for thousands of hours spenc in flying
DGCI10 aircrair, and o go back to the days of navigators.

At pages 23 onwards on the briel of evidence of Mr Amies, he
describes four different checks which were available to flight crews
on the antarctic {lights prior to the fatal flight, in respect of which
there were the “incorrect” co-ordinates for McMurdo printed on the
computerised flight plan. The purpose of setting out these four
instrumental checks which might have been made by pilots was o
answer the chief inspector's criticism that this mistake in the
McMurdo co-ordinates should have gone unobserved for a period of
14 months. Mr Amies makes it clear, at paragraph 8.9 of his brief,
that his detailed description of the four in-flight checks of the
progress of the aircraft in reladon to its flight plan, each made
possible by calling up various print-outs on the CDU screens, are
nor applicable to the fatal flight because in the case of that flight the
co-ordinates for McMurdo had been corrected. Consequently, there
is no point in my discussing the four different tests which could have
been applied by previous flight crews in the manner suggested by Mr
Amies, I would only say that in the case of the [atal light the crew
would without guestion, [or this was agreed by Mr Davison, have
performed the first two tests. The third and fourth tests however,
depended upon the existence of a non-directional beacon art
McMurdo, and this beacon had been withdrawn. However, as
inferentially conceded by Mr Amies, the performance of the first two
of his rests by the crew of the faral flight would have revealed
nothing, because of course, the aircraft was in fact {lying in
accordance with the computerised flight plan which had been
handed to the crew on the momning of deparcure.

However, despite the fact that the four tests propounded by Mr
Amies were nor applicable to the fatal Night, I have given careful
attention to other checks which might have been made by Captain
Collins and his crew in respect of the accuracy of the nav track as it
approached and passed Cape Hallett. If it was shown that rhe crew
had been able io verify the accuracy of the AINS up to and including
Cape Hallett, then of course it follows that they could rightly expect
that upon arrival at McMurdo there could not be a cross-track error
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of anything more than 1 to 2 miles. I will now set ourt the natre of
the consideration which I have given to this point, and the
conclusions at which I have arrived.

Seeing that the AINS was set, in the case of this flight, in the *I"
mode, meaning that the Navigation Computer Unit (NCU) could
not receive a radio correction from a ground-based navigational
station, it followed that the crew, il they visually detected a cross-
track deviation from the nav wack, could manually adjust the
navigation computer unit so as to correct the cross-track error and
relocate their position. This may only be done, however, where there
is a opographical feature to be overflown by the aircraft while flying
on nav track.

Since the cruising altitude of this type ol aireraft will be in excess

of 30 000 feet, it is not always possible 1o detect a cross-track error -

with any degree of exactness if the landmark to be overflown is not
especially distinct as a landmark. Considerable emphasis was laid
upon this factor by witnesses who gave evidence for the airline and
for the Civil Aviation Division. An example to which they drew
atrention was Cape Hallett. The Cape Halletr waypoin: was plotted
as being the geographical location of what used to be Hallett Station
which, up until some years ago, was a manned Antarctica base. The
base has, however, been unoccupied for some considerable time. The
waypoint immediately before Cape Hallett js the Balleny Islands
and as the aircralt tracked {rom the Balleny Islands tw the Cape
Hallewt waypoint it would first have to cross a considerable stretch of
land known as the Pennell Coast before overllying Cape Hallett, and
then turm shghtly to the west to fly on nav track down to the
McMurdo area. In such circumstances it might not be possible to
cafculate by visual reference any cross-track deviation less than 4 or
5 miles either way.

At the time when this type of evidence was being given the
knowledge I had of the read-out from the black box—which would
indicate whether or not the aircraft was on nav track at each
waypoint—was only available for the last 30 minutes of the fatal
flight. I therefore asked for information as to what had been revealed
by the black box print-out in relation to Cape Hallett. The answer
was that the aircraft had been {lying on nav track as iz approached
Cape Hallett buc that the pilot had switched the navigation system
into heading select for a short period and had flown slightly away
from nav track for the purpose, so it was thought, of providing
passengers with a hetter opporiunity of taking photographs. Then,
as soon as Cape Hallett had been overflown, the nav mode had been
re-armed and the aircraft had continued on nav track right on down
to the point where Captain Collins had again switched to heading
select in order to commence his two orbirs.

The black box had also confirmed that Captain Collins had not
“manually up-dated” the NCU at any time. This tended to confirm
that he had identilied the aircraft as flying on nav track as it
approached Cape Hallett although, as the witnesses had said, it
might not have been possible for him to have identified a cross-track
error of more than 4 or 3 miles either way. Burt there were further
features abous the nav track which were significant. Firsc of all, there
was the Balleny Islands waypoint. As the aircraft approached the
Balleny Islands the erew would see in front of them that these islands
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were aligned more or less at right angles to the approach to the
aircraft. The three main islands of the Balleny group, reading from
left to right as viewed from the flight deck, would be Sturge Island,
Buckle Island and Young Island. These islands are exacily in line.
The distance from Sturge Island across to Young Island is 75 miles.
Buckle Island lies berween Sturge Island and Young Island ata -
poine a little to the right of centre, Sturge Island is approximately 20
miles in length, Buckle Island about 7 miles and Young Island about
20 miles. It happened that the waypoint for the Balleny Islands was
Buclde Island, being the centre one of the three. Therefore as the
aircrait approached the Balleny Tslands, it would be a simple matter
for the crew to make a visual fix of the line of the nav track for, in the
absence of a cross-track error, the aircraft would be flying directly at
the centre island of the three and Buckle Island would obviously be
an unmistakeable landmark. But as we know, the NCU was not
manually up-dated at any stage, Consequently the inescapable
inference is that the aircraft was flying on nav track as it reached che
Balleny Islands waypoint.

Then the auto-pilot would alter course to the east, Irom a heading
of 349.5 grid to 322.4° prid, and after covering 367 miles would
overfly Cape Hallett. The crew would therefore be entitled to expect
that after 367 miles any possible cross-track drift at the Cape Hallett
waypoint would be non-existent or minimal, having regard lo the
absence of any significant cross-track drift at Buckle Island. When
the aircraft crossed the Cape Hallett waypoint the crew no doubrt
could see that the track was directly over that waypoint, and this is
what they would have expected in view of the fact which I have just
mentioned. They would not expect any significant cross-track drift.
Then after operaring in heading select for the brief period disclosed
by the black box, the nav mode was re-armed and the aircraft flew
on towards the McMurdo area. As previously indicated, the crew
would not then expect any significant cross-track error at their
destinadon waypoint.

But I have given careful consideration to the position of Coulman
Island which is located about 60 miles to the approximate south of
Cape Hallete. If reference is now made to fig. 3, page 14, which
shows the false track relied upon by Captain Collins as opposed to
the real track, it will he seen that the false track passes directly over
the centre of Coulman Island which is about 27 miles long, and
which at its widest point, is about 7 to B miles across. Seeing that the
aircraft was flying on an actual track which took it just over the
eastern edge of Coulman Island, then it might be expected that the
air crew would have observed that the track previcusly plotted by
Captain Collins was different from the actual track of the aircralt.
The difference art that point might have been as much as 4 to 5 miles.
In addition, there seems to be clear evidence from the passengers’
photographs taken in this general area, that there was no cloud. But
the explanation for the obvious failure of the crew to observe the
deviation from the plotted track at Coulman Island is to be found, I
think, in the point that the crew did not have at their disposal any
map of the large scale depicted by fig. 3, page 14. They had, first of
all, the topographical map supplied to them at flight despacch on the
morning of the {light, but all the probabilities are that no track was
plotted on this map because of the fact that Captain Collins had the
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night before already plotted the track of the aircraft, on his own
maps, through all waypainrs including the final leg to McMurdo, He
would have used, in respect of the complete track from Cape Hallett
to McMurdo, one or other of the very large maps which he had, 2nd
although I have never seen those maps, it is possible that they were
of such a scale that Coulman Island would have been mare or less
obliterated by a line drawn through it from Cape Hallett to

McMurdo,

Then there is page 184 of the atlas taken with him by Captain
Collins on the fight. Here, Coulman Island is shown as something
more than a dor, but unfortunately, the 27 mile length of the island
runs approximately along the nav track which would have been
plotted by Caprain Collins, and having made the experiment myseli
on page 184, the track plotted on the atlas would only have shown it
passing over Coulman Island at some undefined point, and the fact
that the plotted track was 4 to 5 miles to the right of where the
alreraft was actually flying would certainly not be apparent on this
map, which is at a scale of 1:10 million. Finally there is the map of
the McMurdo region shown on page 185 of the atlas, but this map of
course does not commence untl just north of Beaufore Island and
Coulman Island is not shown,

I therefore consider that despite the most careful plotting by
Captain Collins on either of his two large maps and on page [84 of
his atlas, there was no means of ascertaining by checking the path of
the aircralt over Coulman Island that there was in facta 4 to 5 miles
deviation off the track which Captain Collins had drawn. Then there
is the poinr that the real track of the aircraft was directly over
Franklin Island which is situated 57 miles to the approximate north
of Beaufort Island. If therefore Franklin Island had been visible to
the air crew they would clearly have seen that the aireraft was flying
directly over Franklin Island, whereas a reference 1o the plotted
track drawn by Captain Collins would have shown that his nav track
ought o have been taking him abeout 15 miles to the west of Franklin
Island. This point was given careful consideration by Mr R. B.
Thomson, but he discovered that there were no passéngers’
photographs of Franklin Island, and he deduced from this that ar
this point Franklin Island was covered by cloud. This indeed
accords with the general picture of the weather in the area at that
particular time. The cloud cover was extensive from a point some
distance to the north of Franklin Island and remained exrensive until
some distance south when it began to disintegrate, and then there
occurred the thin widely dispersed layers of cloud which created the
large cloud breaks which Captain Collins saw as he approached
Beaufort Island.

It was not suggested to me at the hearing thar the flight crew
should have detected the divergence between any track which they
may have plotted and the real track of the aircraft by reference either
to Coulman Island or to Franklin Island, but I thought it right to
make it clear that I have myself investigated these two possibilities.

) So, in the final result, the evidence appears to establish that the
aircraft was on nav rrack as it crossed the Balleny Islands, and thar it
was on nav rrack as it flew over Cape Hallett, with the result that the
crew, as I have said before, with only 337 miles to run, could
therefore not have anticipated any significant cross-crack drift as
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they flew down McMurdo Sound towards the Dailey Islands
waypoint. In addition, it was not possible 1o detect any divergence
between the plotted track and the actual track of the aircraft by
reference to Coulman Island, Franklin Island or Beaufort Island, for
the reasons which I have already discussed..

It was contended that the crew should not have relied upon the
AINS because of the tolerance of error which the system contains.
The Director of Civil Aviation, for example, propounded a theory
which would give the system a possible error of about 15 miles left or
right, as it arrived in the McMurdo area, All such considerations,
though passible in theory, are withourt practical foundation. I have
indicated the extreme accuracy of the AINS system. Captain Collins
and First Officer Cassin had flown between them some thousands of
hours, and had seen the system proved to be of extreme accuracy
over all that time. The crew in my opinion was perfectly entitled to
rely upon the AINS to take them, on the approach to McMurdo
Sound, within a mile or two either side of a line representing the nav
track.

It was submitted thar the crew should not have relied on the AINS
for any let-down procedure. In this respect reliance was placed upon
that part of the operation manual for the airline which does not

ermit a descent for landing purposes 1o he made in reliance on the
AINS. I should have thought that this was a superfluous indication
to pilots flying into airports. The pilot in such a case flies towards the
runway in reliance upon the ground aids situated at the airport, and
there could surely be no question of him using the AINS in order to
bring himself into a landing pesition in any designated airport. In
the present case therefore, it was sought to assimilate this process to
a let-down 10 an altitude which would permit the aircraft to overily
Scott Base at about 1500 feet. There is no similaricy at all in the two
procedures. All that was done in this case was for the crew to rely
upon the AINS to take the aircraft to the 40-mile wide opening of
McMurdo Sound, 2nd then to descend under radar surveillance and
in VMQC, and then level out at 1500 [eet in clear air. I can see not the
slightest objection 1o using the refined accuracy of the AINS {or this
simple manoeuvre. It is not a question of having to fix an exact point
such as a landing field. The target being aimed at, as I say, was 40
miles wide. I observe that Major Gumble (pilot of the C-141
Starlifter) says in his sworn depasition taken in the United States
that he was navigating his Starlifter on the INS systemn as he
approached Byrd Reportng Point, but that he was at the same time
also utilising the radar terrain mapping system of his aircraft. He
says that he would not rely upon the INS alone because it only had a
dual system. I notice, however, that when Major Gumble was
interviewed on the morning after the disaster, he in fact said, as
appears at paragraph 1.7.2 of the chief inspector's report:

“Ar the time we were navigating entirely by the INS (inerdal
navigation system}. We maintained 16 000 feet until McMurdo
picked us up on radar; as I remember, this was at abour 38 miles."”

As in the case of anyone who has spent all his working life in the
courtroom, I am very inclined to attach more weight to what a
witness says at the time of the event, rather than what he says a long
time afterwards in consequence of a legal appraisal of his position or
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the position of his employers. By the time Major Gumble signed his
deposition in Califorma it was, of course, very much in the interest of
the United States Navy to attribute negligence to Captain Collins
{f) It was suggested by Captain Wilson, who had been in charge of the
RCU brieling, that there was a possibility that the crew knew their
exact course, that is to say, they knew that the aircraft was
programmed to fly on a collision course with Mt. Erebus. Captain
Wilson supported this suggesdon by pointing out that if Caprain
Collins thought he was in the centre of McMurdo Sound when he
decided to fly away, then this decision would not have carried any
urgency in view of the wide area of flat ground which would have
SulETOundﬁd the aircraft ar that time. (T 1256). I said to Captain
Wilson after he made this'obscrvation that I agreed with him that

the decision to fly away was ulira cautious i indeed Captain Collins -

had believed he was in MecMurdo Sound. (T 1278—9} C i
Wilson agreed with this opinion. However, I Euill go no fl.l)rﬂn:fi[?lltg
this allegation that Captain Collins may have known the mue nav
track. It secemed t© me to be a very remarkable thing for an
experienced officer such as Captain Wilson to make the suggestion
that the air crew flew deliberately at 1500 {eet on a known collision
course with the mountain. I need say no more abour it.

() It was stated by the Director of Civil Aviaton thatin his opinion the
whiteout phenomenon did not exist in this case, or if it did exist, then
it played no part in the accident. This ol course required him w0 give
some explanation as to why both pilots made coincidentally the
same type of gross visual error. He suggested that each may have
become afﬂlcged by some mental or psychological defect which
controlled their actions. This involved the startling propositon that
a combination of physical and psychological malfuncdons occurred
sn_-r:l_ll.llé::neously t? ;acg pilot. T was surprised to find that a person
wi e status of the director should ad i ichi
bl S vance a suggestion which is

(h) Then it was suggested that the pilot should not have let down from
17 OQO feet to 1‘3000 feet, in an area in which there was known high
terrain in the vicinity, without some visual {ix. Again, this suggestion
was founded upon the false propositon that the air crew were

uncertain’ as to their position, If the pilots knew exactly where
they wcrc,.and saw before them, as they did see, many square miles
of flat sea ice visible through very large cloud breaks, then I can see
not the slightest objection to circling the aircrait down one and then
two descending orbits, operating all the time in clear air, so as 10
level our, still in clear air, in a position wherc chey still saw on all
sides many miles of flat sea ice over an area of 30 or 40 square miles
which they had swept visually as they descended. That decision
could not possibly have been wrong, bearing in mind the unimpaired
visibility which they had. There could be no question of there being
any obligation to get some visual fix prior to let-down, when they
were letting down in clcar air, and with this wide panorama of flac
sea ice perfectly visible below them, and when'indeed they were not
going forward but were orbiting downwards so as to lose height from
17 000 feet to 3000 feet without progressing forward at all.

So this partcular theory of pilot error, in my opinion, is also
withourt foundation. I think it harks back to the system operated in
the days before the AINS was used. It predicates the presence of a
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navigator who would be seated in his

plotting table, and working out

as best he could the approximate present position of the aircraft.
That would depend upon how right the navigator had been in his
prior calculations, and what chance he had had to check succeeding
positions by reference to visual landmarks and either the sun or the
stars and to what extent his dead reckoning calculations had been

affected by wind currents. All this

has no application whatever to

current navigation of jet aircraft by these unerring and sophisticated
aids. The inertial sensor units cannot be wrong. The location of the
aircralt is exactly wherc they say it is, when the aircraft is flying on
nav track. On heading select, or on manual conerol, a visual fix or a
ground-based aid is required, if the aircralt is not flying VMC. But
Captain Collins was flying in VMC throughout, as even Captain
Gemmell eventually accepted, and this meant 20-kilometre
visibility, But as it happened, he did make a ‘“visual fix”.

The “‘visual fix”” was obtained,
members of the flight crew, not long
3000 feet, locked back on its nav

in the concerted belief of all
after the aircraft levelled out at
track, and began to descend.

Clearly visible ahead were the two black shorelines of Cape

Tennyson and Cape Bird, mistaken

by the pilots for Cape Bird and

Cape Bernacchi. The plotred flight path on the map showed the nav
rrack to be passing about midway between the two latter landmarks,
and the crew could see that the actual path of the aircrait was
similarly directed about midway between the two capes which they

could see ahead. In addition to this,
figure on the HSI indicator on the
displayed the distance to run to the

there was the ““‘distance 1o run”’
instrument panel. In fact, this
TACAN waypoint, whereas the

crew believed, in terms of the information supplied at their briefing,
chat it referred to the distance to run 1o the “false” waypoint just to
the west of the Dailey Islands. The figure displayed at about 3 miles
from the axis of the visible shorelines of Lewis Bay would be 35 miles
(there being a forward error in this respect of 3.1 miles) and by
referring to the platted track on their map or maps, the crew would
see a DME of 35 miles at about 13 miles from the Cape Bird—Cape

Bernacchi axis.

So when approaching Lewis Bay, the crew saw the identical land
features, o the left and right, which they were expecting to see in
McMurdo Sound once they descended below the overcast. And the
distance out from the “faise” waypoint would be sufficiently similar

when visually checking the plotted

track at a speed of 5 miles per

minute. Thus the ‘“visual fix” was complete.
The next allegation was that the flight crew made a serious and

inexplicable error in not identifyi

ng Beaufort Island during the

course of the two orbits, It was alleged that the posidon of Beaufort
Island would hiave indicated to the flight crew that they were on the

castern side of the island, whercas
course assumed by Captain Collins

if the aircralt was flying on the
, then it should have been to the

east of the orhiting sequence performed by the aircraft.

This submission is answered by reference to fig. 13, page 116, nqd
fig. 14, page 117. These two diagrams show the orbiting sequence in
MecMurdo Sound where Captain Collins thought it was being per-

formed, and the orbiting sequence

just north of Lewis Bay where

in fact it was being performed. 1f one locksat fig. 13, page 116, which

represents the orbiting sequence in
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swraight away that Beaufort Island is located well to the east of the
position of the aircraft. For example, at the most northern point of
the first right hand orbit, Beaulort Island would be situated 27 miles

to the north-east. Halfway along the northern rrack of the second’

orbit Beaufort Island would be situated 20 miles to the north-east,
and even at the most northern point of the second orbit, Beaufort
Island is still 13 miles away to the north-east. It therefore follows
that because Captain Collins believed that his nav track was taking
him down the centre of McMurdo Sound, no one on the flight deck
would ever identify any island on or near their path as being
Beaufort Island, They would all be aware that it was far away to the
north-east, and I venture to say, that although no direct reference is
made to the point in the CVR wanscript apart from Mr Mulgrew’s
remark about “land ahead”, the five persons on the flight deck
undoubtedly saw Beaufort Island, and mistook it for a different
island altogether, probably, as Mr Shannon thought, Dunlop Island,
which is off the Victoria Land coastline. Anyhow, in the minds of the
crew the island which they must have seen could not possibly have
been Beaulort Island, beeause as previously indicated, the latter
landmark would be many miles away in quite a different locaton.

This suggestion of error on the part of the flight crew in not
identifying Beaufort Island will therelore be seen to be the result of
an apparent confusion of mind on the part of its proponents.

The next allegation was that having levelled out at 3000 feet Caprain
Collins should not have elected to fly on towards what was described
as an area of poor or deteriorating visibility. This is the aspect
referred o by the chiel inspector in his report, as being the
“probable cause” of the accident. The substance of the chief
inspector’s allegations in this respect is that Caprain Collins should
have decided to climb away about 2 minutes before he did. But again
this depends upon the essential pre-condition that the crew was
“uncertain’ of its position, and this latter postulate is of course guite
wrong. Also, it involves the equally wrong proposition thar the
aircraft was flying towards an area of poor or deteriorating visibility,
On the contrary, as I have indicated already, the crew saw in front of
the aircraft a long flat vista of snow-covered ground extending for
very many miles. There was no suggestion at all in the passengers’
photographs or anywhere else, that there was poor visibility ahead.
Prints of those passengers’ photographs taken to left and right of the
aircraft only seconds before impact, showing the shorelines of Cape
Tennyson and Cape Bird respectively, are very indistinct, but this
does not mean that the visibility was any worse than appears in the
clear view of Beaufort Island taken shortly before. The “last-second”
negatives were developed [rom film which was still opposite or
nearly opposite the lens aperture of the camera at the time of impact
and was infiltrated by light when the cameras sustained damage, a
point which I have verified with the D.8.1.R. What the captain saw,
without doubt, was either an imperfectly defined horizon, or no
horizon, and a eomplete absence of any landmarks in the distance.
In addivon, he could not raise the Jee Tower for a radar fix. That
was why he decidkd to {ly away. I therefore regard this suggested
element of pilot error, and it was the one in the end fixed upon by the
chiel inspector, as being not supported by the evidence.
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{k) Itwas alleged that the crew descended below the officially approved

minimum safe altitude either of 16 000 feet or 6000 feet and thart this
was the predominant cause of the accident. Although the chief
inspector referred from time to time in his report that descent to 1300
ieet, even though suggested and authorised by McMurdo Air Traffic
Control, was in breach of the MSA rules officially in force;
nevertheless the chiel inspector recognised that there were pilots who
evidently had misinterpreted the conditions surrounding descent to
6000 {eet as if they referred onty to a cloud break procedure, and did
not prevent descent to any lower altitude consistent with air safety,

The Civil Aviation Division, not unnaturally, placed the breach of
its MSA conditions in the forefront of its case. The airline witnesses
also, for a considerable period of time, were inclined to rely strongly
upon descent below 6000 feet as being in breach of the airline’s rules
and consequently as amounting to a decisive cause of the disaster.
However, after the Commission had been sitting for many weeks it
was for the first time revealed by the evidence of Captain Wilson that
when briefing air crews for Antarctica flights in 1978 and 1979 he
had told them that the practice on antarctic flights was to descend to
whatever levet was authorised by McMurdo Air Traffic Conerol, and
he said in his brief of evidence that he did not indicate any eriticism
of this course,

This new aspect of the RCU briefing was a most surprising
reveladon. I noticed that it occurred at the very end of Captain
Wilson's prepared briefl. Without wishing to appear too pedantic, I
also observed that this significant concession appeared to have been
added to the end of the briel with a different typewriter, so that the
decision to reveal this information was not only very late in the day
but also seemed 1o have the hallmarks of a last-minute decision, It
also appeared that the chief inspecror had not been appraised of this
unwritten feature of the antarctic briefings. I have already referred
briefly to this disclosure in paragraph 168 above, and thatit had not
been previously mentioned to the chief inspector. So here there had
been, up vntil this point, a sedulous reliance by the airline and by
Civil Aviation Division upon a breach by Captain Collins of the
prevailing MSA rules, that breach being tweated as if it obliterated
each and every error that might have previously been made by the
airline or by Civil Aviadon Division. But as from the time of Captain
Wilson’s admission, the MSA delence, i I may call it that, could not
prevail against Captain Collins.

In the final submissions for the airline it was admitted that there
were a number of pilots who testiflled that in VMC conditions they
considered it permissible to descend below 6000 feet outside the
specified safety sector, It was subrmitted that Captain Wilson had
been under a misconception when he appeared to share the same
opinion. Captain Wilsen had said:

“In a visual strictly visual VMOC letdown providing the weather
was clear, very good weather, ceiling and visibility unlimited, and
provided that the Captain received permission of McMurdo, he
could have descended ocutside that particular segment.” (T [224)
The submissions for the airline went on to assert (at para. 7.85)

that Captain Collins had carried out his descent outside the specified
sector and below 6000 [eet ‘*which, on the face of it, constituted a
breach of the briefing instructions™. This latter submission is plainly
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wrong. When Captain Collins decided to descend 1o 1500 feet in
VMC conditions, with the specific authority of McMurdo Air
Traffic Control, he was in fact acting in accordance with the
authority given to him ar his RCTU briefing.

The final submissions for Civil Aviation Division proceeded upon
the simple and unqualified basis that the MSA conditions laid down
by the division had been conravened, not only in the present case
but in previous cases. That of course may be a material factor as
between the division and the airline, although I have already
expressed my reservations as to the division’s alleged lack of
knowledge of the levels at which pilots flew in 1978 and in 1979 in
the McMurde area. But I am concerned here, of course, with the
position as berween the airline and its pilots and there can be no
doubt, upon all the evidence, that the pilots were in fact authorised
at the RCU brielings in 1978 and 1979 to descend below 6000 {feet in
VMU conditiens 1o any altitude authorised by McMurdo Air Traffic
Conerol. This allegation of pilot error muse accordingly fail.

It was submitted that the crew of the fatal flight would have been
able to see the profile of the mountain ahead by referring to the
screen of the radar installaton carried on the aircrait, This
suggestion had its origin in the following two excerpts from the chief
inspector's report:

“1.B.9 The aircraft was equipped with a Bendix RDR IF radar
which had a digital indicadon. This equipment has both
“weather” and “mapping’ modes. Although it is not approved as
a navigation aid, some pilots of previous antarcde flights reported
that the radar indications of high ground correlated well with the
contours which they observed visually in VMC, Expert opinion
from the aircralt manufacrurers was that the high ground on Ross
Island would have been elearly indicated by the **shadow elfect’”
had either pilot studied the radar presentation during the aircraft’s
descent to the north of the island.

**3.36 The aircraft’s radar would have depicted the mountainous
terrain ahead,” .

When the chief inspector gave evidence on this aspect of the
matter he was cross-examined as to the identity of the person {rom
McDennell-Douglas whe had indicated the opinion that the high
terrain of Ross Island would have been visible on the aircraft’s
radar. The chiefl inspector was not able to recall the name of the man
in question, although I naturally accept without hesitation that the
chief inspector was indeed given this information by a radar expert
from McDonnell-Douglas.

I am bound to say that at first sight this proposition seemed
perfectly sound. Everyone has a general knowledge of how radar
works. A series of intermittent radio pulses are transmitted from the
radar installation and as the radio waves strike an object in the
distance they will be deflected back towards the radar screen and the
location of the identified object will show up as a “blip” on the radar
screen. The exact distance and bearing of the object can be
ascertained by looking at the screen. I could not see why Captain
Collins and the crew had not idendfied the mountain ahead of them
on their radar screen. But then, as the hearings continued, there was
evidence given which seemed to exhibit the theory in a new light.
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This was the evidence of Captain Lawson who had been the original
RCU briefing supervisor but who, at the time of the hearing before
me, had reverted to the status of a line pilot. He was called as a
witness by the airline for the primary purpose of c:::plaini_ng the
original RCU briefing procedures and the manner in which the
briefing material was constructed, and he had aiso described the twa
flights which he had been on to Antaretica. He had not been briefed
by theairline to say anything about the radar installadon with wh.u:h
DC10 aircraft are equipped, but he was cross-examined on the point.

Here are some of the questons and answers under cross-
examination: ]

“Q). Finally on the two flights that you made whar did the
aircraft radar depict as you were coming south from Hallett
towards McMurde? .

A. From the best of my recoliection the picture depicted
ground cover and in many cases the sea ice. In all cases I
believe the sea ice.

Q. Did Erebus stand out, do you remember?

A. No more than any other gronnd cover. ]

€. Was it evident upon the radar screen as being terrain?

A. Tt would have been evident as terrain only, yes.

Q. And with your experience of other high ground would
the shadow indicate that it would be high terrain rather than
sea ice?

A. No. i

Q. Do you say that no different picture is conveyed on the
radar screen of a mountain like Erebus as compared with sea
ice?

A. That is not uncemmon.

Q. Dealing with your own experience down there, was
there a difference on the radar with high terrain such as
Erebus and the return from the sea ice?

A, To the best of my recollecdon, no.

Q. The difference berween high land such as Erebus on the
one hand and the sea ice or the ice shell on the other hand, did
you see a difference berween them on cither of the two
occasions?

A. Not that T would place any reliance en. )

Q. Well, radar interpretation has its problems, doesn't it?

A. Very much so.

Q. Would Franklin Island and Beaulort Island and Ross
Island fall within what you have just said w0 us?

A. I would be surprised with the radar equipmens we have
on board the airplane that such definition would be able to be
had with any certainty. ) .

Q. I am not talking about radar as a primary aid. You
have told us it is of some assistance {or picking up coastlines
and islands. Is there anything about those three islands I have
mentioned that would take them outside the ambit of what
you have just said? .

A. No, because I believe the sea ice and pack ice would
make this difficult w interprer.’” (T 858-860)

Tlis evidence, given by a very cxperienced pilet, scemed totally at
variance with the information which the chief inspector had received
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from the radar expert at McDonnell-Douglas and, ol course, the
latter informaton was hearsay from an unknown person. Bur the
Director of Civil Aviation had strongly supported the chief
inspector’s view, I therefore decided that because Mr Baragwanath
and I were required to travel to the United States in order to
interview a group of United Stares Navy witnesses who could not be
interviewed anywhere else, we would use the opportunity of taking
up this radar quesdon with the Avionics Division of the Bendix
Corporation, which is the manufacturer of the radar equipment
upon DCIL0 aircrafc.

On 31 October 1980 I paid a visit to the Avionics Division of the
Bendix Corporation situated at Fort Lauderdale, Florida. I there
saw the direcror of engineering and the manager of the design
systerns. I raised with them the theory advanced by the Director of
Civil Aviation, the informadon apparently given tw the chiel
inspector, and the current doubts expressed by at least one of the
operational pilots. I alse referred to the {act that Major Gumble,
who was the pilot of the C-141 which was following TE 901, had said
to me in California that he got a good picture of the terrain from his
weather radar when set in the mapping mode although it seemed
that the radar return on his aircralt had been interpreted by two
experienced navigators who were on the fight deck. It seemed also
that these navigators were familiar with the region.

The answer I got from Bendix was enough 1o clarily the situadon.
First of all, with regard to the C-141, T was told thar the wearher
radar on this aireraft was not as sophisticated as the radar installed
in the DCI10, bur gives a better mapping return. In other words,
although the C-14l radar was not as efficient at detecting clouds
containing rain precipitation, it gave a better terrain picture than the
DCI10 radar, therelore the C-141 would get a better terrain return
than the DCI0.

I was then given an explanation as to the function of weather
radar in general, The primary purpose of this DCI10 radar is to
detect the level of rain precipitation in cloud because it is the water
content in the cloud which warns a pilot of impending turbulence.
The radio waves emanating from the aircraft’s radar system are
programmed towards ascertaining the presence of moisture, and if
possible, moisture alone. When they swrike raindrops in the cloud the
radar screen on the aircraft receives a clear echo. The radar beam
will give a medium return from rock or earth but the return which it
gives from the sea will depend upon whether the sea is calm or
disturbed. If there are waves, then the return ifrom the sea is quite
good because the beam strikes the angled surface of a wave and a
reasonably good echo is received. On the other hand, if the water is
calm then the radar beam tends to stide off the calm water and travel
onwards, and the return received on the aircraft radar is
cerrespondingly blurred and uncertain. When the-radar beam comes
upon a conjuncton of land and sea, it readily distinguishes between
the water and the ground and a good terrain outline is obtained,
because this radar set is programmed to search {or water, and also if
there is a hill behind the shoreline the beam will produce a shadow
effect on the screen which will indicate the presence of that hill.
However, in the present set of circumstances, the conjunction of land
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and iee, or shoreline and ice, raises a special problem and evidently
causes a drastic reduction in the quality of the return from the radar
whether in its mapping mode or in its weather mode. .

When the radar beam strikes ice the qualiry of the return will
depend upon whether there is a water film on top of [l."le ice caused by ]
some degree of melting. If the beam strikes ice with water on its
surdface then a reasonably good return will be received. If on the
other hand the beam strikes ice which is totally dry t.hen the beam,
or rather the radio waves which comprise the beam, will be absorbed
by the ice surface and will penctrate the dry ice. The more they
penecrate the dry ice the more power they lose. If the radio waves
strike a damp layer somewhere in the ice, then they will impart an
immediate return to the aircraft’s radar, but it will be a fairly weak
return. 1f, however, there is no damp ice layer beneath the surface
then the radio waves will continue on into the ice and be absorbed by
it, and the uldmate return will be either highly attenuared or non-
existent.

The reason for the difference between a return from rack and a
return from dry ice is that the radio waves act rather like l}ght waves.
A light wave will not penetrate rock, butit will penetrate ice. Sowith
a radio wave. Since there is no humidity in Antarctica, there being
less moisture on that continent than in the Sahara desert, it follows
that both the ice and the snow will normally be totally dry. '

If, therefore, one recalls the type of antarctic terrain over which
the radar beam in this case was travelling, then L!'le radal: beam
would penctrate pack ice and would slide over any intervening flat
water which it then encountered. Then, as the aircrafc got closer to
Ross Island and a solid ice shell was encountered, the radar beam
would penetrate the solid ice just as it had penerrated the pack ice,
Then, when the radar beam struck the lce-coyered sl‘opes of the
mountain, it would again be absorbed by the dry ice and in the result
the pilot of the DCG10 would get approximately the same return from
the mountain side as he had been getting from the pack ice and from
the ice shell itself. In other words, the return would be substantially
the same as he had been receiving from the time when the pack ice
first came within range of the radar beam. The;efore, the pllo't would
not detect from his radar that he was approaching solid terrain. This
fully accorded with the practical experience of Captain Lawson as
described in his evidence, from which T have quotcd: )

The explanation above given is the reason why radio alumeters
are unreliable in Antarctica and Arctic regions. The radio waves
descending vertically will be absorbed by snow and ice, and in an
area where there is very thick snow the radar beam will penetrate the
snow and will give a false reading on the radio aldmeter. This is also
the reason why there is a special warning to pilos contained in the
Bendix handbook (produced as Exhibit 42) which deals with the
operation of the DC10 weather radar. The warning relates to the
possible presence of ice crystals in the air. The pilot may see on his
weather radar a clear picture of clouds ahead, and he will estimate
that he can climb over the clouds. But there is a danger that the area
above the clouds may be filled with ice crystals formed by the
ireezing of raindrops as they are propelled qua_rds by the wu:nd
inside the cloud. Ice crystals in the air are productive of substantial
turbulence, but the radio waves Irom the radar will travel through

123



the ice crystals and not produce any return on the radar screen. The
radar beam will therefore travel on, disregarding the ice crystals,
until it reaches some cloud far ahead whieh is within its range. So,
unless the pilot is alert to the ice crystal danger to which I have
referred, he can {ly into apparent clear air above clouds and
encounter severe turbulence. .

The Bendix handbook also contains the following warning, at
pages 26-27;

“Dry snowifall has not been derected wich any success on
weather radar, However, the lightest shade remurns, under
appropriate atmospheric conditions, ean depict the presence of
steady moderate to heavy wet snow. Such echoes are not readily
obvious and require experience with the display before they can he
readily identified.”

The result of all this is that in the opinion of the Bendix experts,
refating to the case of TE 901, the pilot may have received some kind
of return on his radar (if set in the mapping mode) bur the return
would be so blurred and so atrenuated as to give no reliable
indication of terrain. If it were nor for the preceding pack ice and ice
shelf, then the pilot might see that there were some solid structures
far below him and in his path. But, as stated previously, the prior
returns off pack ice, calm water, and ice shelf, would mask any
return received from the mountain because the latter would look like
the previous returns from the pack ice.

It might be possible, so the experts said, [or a pilot to note a slight
change in the return from high ice-covered terrain as apposed 1o that
received from adjacent shelf and pack ice by reason of the “‘shadow™
effect, but the latter would be distorted and unclear. If the pilot had
been in the area before, he might be able to discern that there was
either some type of high terrain or at least suspected terrain ahead.
But he would only deduce this by reason of the fact that he had flown
over the area hefore. Thart is, although his eyes would see the same
type of blurred return which he had been obtaining from pack ice,
his pre-existing knowledge of the rerrain would cause him mentally
to reject those parts of the picture which did not resemble the known
terrain, and his identification of terrain would therefore depend not
upon his view on the screen but upon his prior knowledge of the area
which he was approaching.

The same principle, so it was said, would apply w the terrain
mapping described by Major Gumble. His navigators had flown
towards Ross Island before. Their particular set would give a better
terrain return than the DC10’s set, but nevertheless it would not be
very satisfactory. However the navigators, being aware of what they
were approaching, would again be able to interpret what they were
seeing as solid terrain, providing they disregarded those aspects of
the map which did not coincide with what they knew was there,

So in the result, the effect of the Bendix evidence was that not only
would the DC10 weather radar (set in the mapping mode) give a
return hard to distinguish from pack ice, but that type of return
would tend to confirm in the captain’s mind that he was in fact flying
over pack ice in the centre of McMurdo Sound, if indeed that is
where he believed he was.

I asked what the position would be if the aircraft had been flying
directly at Mt Erebus at 2000 feet with the radar set in the
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“weather’’ mode, seeing that the mapping mode would be of no
assistance at that low aldtude. The Bendix opinion was that because
the slopes of the mountain side were covered in snow and ice which
was rotally dry, then the return from the mountain would be nil.
This particular radar equipment is programmed, as stated already,
only to detect moisture and for reasons given previously it would
give a return off any high terrain composed of rock or earth, but a
thick coating of dry snow and dry ice on the northern siopes of Me.
Erebus would cause the radar beam 1o be totally absorbed and make
it impossible for any return to be received. However, I was told that
there had been no specific experiments in this field and the experts
were prepared to concede the possibility, although they did not
really believe in it, of some kind of “shadow’ effect but did not
believe that this hypothetical return would represent any warning of
high ground so far as the air crew was concerned.

The Bendix people also made this point. They said that in all
probability the radar set on the aircraft was either in the weather
mode or was on stand-by at a time when the aircraft was still a long
way out from Ross Island. Then, when the captain saw the gap in
the clouds and the sea below, and began his orbiting procedure to ily
down to the height recommended by Air Traffic Control, there
would be no point in switching the radar over to the mapping mode.
He would not be interested in the mapping mode il he could actually
see the area of pack ice and water towards which he was descending.
But suppose that he switched the radar on to the mapping mode
once he had levelled out at abour 3000 feet or thereabouts, Then he
would be flying too low for the mapping mode to be of any assistance
because all he would get would be an insignificant return at the very
botzomn of his radar screen. So in the end, even i one presumed that
the radar was set in the mapping mode, as from a long way back in
the approach 1owards Ross Island, a captain who had not been in
the area before would not receive any radar echo clear enough to
warn him that there was any high terrain in his path.

1 discovered at Bendix that this special feature of the DC10 radar
in ice-covered terrain had been notified to McDonne]l-Doug‘las when
they made an inquiry of Bendix some time after the disaster. It was
also ascertained at a later stage thar the chief inspector had also been
appraised of this information. I also found, again at a later stage,
that the airline had been made aware by McDonnell-Douglas of the
same information.

While T did not expect the airline 1o produce evidence from
Bendix which tended to absolve the air crew from any degree of
fault, in that radar echoes returned by this special type of radar from
dry snow and dry ice are nil, nevertheless it was unfortunate, in my
opinion, that' the chiei inspector did not disclose these special
features of the DC10 radar in his report. He should not have said, as
previousty quoted, “The aircraft radar would have depicted the
mountainous terrain ahead”. In the opinion of the Bendix avionic
specialists—and they are world experts—that statement was not
correct.

The only conclusion I can reach upon this branch of the case is
that the air crew would not have detected on their radar screen from
a long way out, whether the radar was set in the weather or the
mapping mode, any high terrain in their path because such terrain
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was covered with snow and thick ice which is totally dry, Once the
aircraft began its descending orbits and the crew could see below
and ahead these expanses of pack ice many square miles in extent,
their attention would presumably be concentrated on a wvisual
lookout and they would not be concerned with studying radar
returns, But even il they did look at the radar after it had [evelled out
on its final course towards Mt. Ercbus then it is not possible to say,
in the absence of actual experiment with this type ol radar, whether
they would have seen any return at all. All the scientific probabilities
are, in accordance with the evidence of Captain Lawson, that radar
in the mapping mode might detect the difference between the sea
water and pack ice, but once solid ice had been reached it would not
reveal the existence of any high ground ahead. Once sea water had
disappeared, then the radar returns would probably be nil.

Consequently the simple thesis that the air crew could have seen
Mt. Erebus on the specialised radar equipment installed in the
aircraft is not established. All this shows the danger of hearsay
evidence. There is no substitute for making direct inquiries from the
person or persons who have the information.

(m} The final allegation of pilor error against the air crew lay in the
suggestion that when manually inserting the waypoints for the flight
into the aireraft computer, the crew should have noticed that there
was now a difference between the destination co-ordinates and those
appearing on the flight plan produced at the briefing session of
which a copy had almest certainly been in the possession of Caprain
Collins when he piotted his flight traek the night before the fatal
flight. Although the meridian of longitude had been adjusted by only
two digits out of five, the parallel of lartude had also been adjusted
by a change of one digit and by the addition of another. Seecing that
Captain Collins had been working the night befare on the previous
destination co-ordinates, I felt obliged to give this partieular marter
eareful consideration.

Icis perfectly true thar the flight plan provided on the morning of the
{light eontained very large numbers of mathemarical digits covering not
only the geographical position of the waypoints but also track and
distance t.nformation, flight levels, fuel calculations and the like. But the
opportunity was certainly there for Caprain Collins to have noticed that
the destination co-ordinates appeared to be dilferent from those on which
he had been working the night before. He would have been required, no
doubg, to have been the possessor of a very accurate memory but he ;-vas
described to me as having been a very methodieal man. Of course he may
not himself have been eoncerned in the insertion of the co-ordinaces. This
may have been done by First Officer Cassin and First Officer Lucas, or by
First Olficer Cassin and Flight Engineer Brooks. This is one of the things
which no one will ever know. But even if Captain Collins had himsell
participated in the insertion into the aircraft computer of all the figures on
the flight plan, it is reasonably certain that it would never have crossed hjs
mind that any waypoint on a standardised flight plan had been changed
and his long experience in the AINS method of navigation would render it
inconceivable to him that the position of any waypoint could possibly
have been changed without his knowledge. As Caprain Gemmell himsell
SH.IC! in evidenee, when he learned about the transposition of the co-
ordinates for the waypoint, and the non-disclosure to the air crew, it came
as a “bombshell”, a clear indication of the pracrical impossibility that
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such a thing could happen without the air crew being told. In these
circumstances, and bearing in mind the doubt which exists as to whether
Captain Collins himself was involved in the insertion of the waypoint, I
cannot accept this allegarion as being an indication of error on the part of
the pilot-in-command.

290. Such is the catalogue of pilot error which comprises, to the hest of -
my recollection, a total of the acts or omissions in respect of which the air
crew of TE 901 were alleged to have been at fault. I find that none of them
has been established to my satisfaction.

McMURDO AIR TRAFFIC CONTROL

291. One of my terms of reference requires me to investigate and report
upon whether the disasrer may have been eontributed to by an act or
omission on the part of the air traffic controllers at McMurdo in respect of
any function which they had a dury to perform or which good aviation
practice required them to perform. I was therefore required to give some
auention to the activities of the McMurdo Air Traffie Control on the day
in question.

292, It appeared that the material witnesses who had been on duty at
Mac Centre and the Iee Tower on 28 November 1979 were no longer
located in Antarctica but were back in the United States. Following a
series of negotiations between the New Zealand Ministry of Foreign
Affairs and the State Department of the United States, it was finally
sectled that I could interview speciflied United States Navy personnel who
had been members of the Air Traffic Control system at Antarctica on the
date in questdon, but that they would only be available for interview or for
the taking of evidence in the United States. Additionally, it was laid down
by the State Department that these United States witnesses were not to be
interviewed except in the presence of a United States Navy legal adviser.
The adviser nominated for this purpose was Lieutenant-Commander
E. A. Fessler, a lawyer who is a member of the Judge Advocate General's
Department of the United States Navy. Lieutenant-Commander Fessler
was very co-operative in arranging appointments for Mr Baragwanath
and me 1o interview such United States Navy witnesses as were available.
The witnesses were interviewed in the presence of Lieutcnant-
Commander Fessler at Port Hueneme, near Los Angeles, and in
Washington D.C., and their statements were later reduced by Lieutenant-
Commander Fessler to the form of sworn depositions and in due course
the depositions were transmitted to New Zealand.

293, The content of the United States Navy evidence may briefly be
stated. Technical derails were given of the radio facilities available at
McMurdo {or air-ground communication. The high frequency radio (not
dependent upon line of sight) was operated from Mac Centre, which
forms part of the MeMurdo Base eomplex. The very high [requency radio
{dependent upon line of sight) was available on one frequency at both
Mac Centre and the Ice Tower, on another [requency at the Ice Tower
only, and on a third (guard) frequency at both Mac Centre and the Ice
Tower. On the common frequencies both Mac Centre and the Ice Tower
could hear communications between the other and aircraft. There also
existed between Mac Centre and the Ice Tower FM links.
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294, Normally, VHF contact was established at 120-125 miles but
sometimes no closer than 70 miles with the aircrafe {lying at levels between
18 000 feet and 37 000 feet. The impartance of VHF radio contact was
both its freedom from static and the fact that no radar directions could
readily be given on HF because the Ice Tower, where the radar was
situated, would need to ask Mac Centre to communicate with an aireraft
on HF transmission.

295. The radar installation at McMurdo possessed an IFF mode
{Identification Friend or Foe) which only operates so as to identify an
approaching aircraft, and has a range of up to 150 miles. The primary
mode of the radar however was aireraft surveillance (ASR) which has a
range of about 40 miles and this is the primary radar function which will

show the aircraft on the screen. The radar both in its ASR mode and in .

IFF mode perlorms a2 360° search.

296. It was affirmed thar the McMurdo Air Traffic Control expected
the DC10 of the fatal flight to arrive down McMurdo Sound, as with
previous flights in 1979 and in 1978. It was evidently normal to plot the
waypoints given on the Air Traffic Control flight plans telexed from
Auckland on the first of each season’s civilian aircraft flights which in this
case had been 7 November 1575,

297. The evidence was that Air Traffic Control was not aware of the
restricted sector within which the DCI10 aircraft are said to have been
required to fly and they never in fact flew in any defined sector. They
approached at low aldtudes, which were 1500 {eet and in some cases lower
than that, and they would always approach down McMurdo Sound. Air
Tralffic Control had not been told that the programmed route for the fatal
flight overflew Mt. Erebus, and they would have disagreed with any such
proposal. They would have also disagreed with the 6000 feet descent
sector because of difficulty in radar surveillance of an aircraft flying in that
sector. In the view of one of the main witnesses, such a sector was
“absurd”.

298, But the principal fact asserted in the evidence was that the DC10 of
the fatal flight had not been seen ar any time on the radar screen at the Ice
Tower, and this confirmed what the chief inspector had been told at
McMurdo.

299. There had been VHF transmissions between the Ice Tower and
the aircraft from 12.35:27 p.m. to 12.36 p.m. in which it had been
conlirmed between the Ice Tower and the aircralt that the DC10 was
descending from 13 000 to 10 000 feet VMC and would obtain a radar
letdown through cloud.

300. At 12.38:29 p.m. there was initiated a series of transmissions

between the aircralt and MeMurdo on HF, in which the aircraft-

announced that it was 34 miles to the north of McMurdo and was
maintaining the 10 000 feet level.

301. Then at 12.42 p.m there were again a series of HF transmissions in
which the aircralt operator said they could not get VHF contact but they
were flying VMC and would like to let down on a grid of 180° (meaning
thereby to the true north) and proceed visually to McMurdo. Mac Centre
instructed the aircraft to maintain VMC and to keep Mac Centre advised
of its altitude as it approached. The aircraft replied that it would maintain
VMQC, and this senies of transmissions ended with an agreement by the
aircralt to report to Mac Centre when they were 10 miles out [rom
McMurdo.
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302, There were later transmissions an HF berween Mac Centre and
the ground, from 12,44:36 p.m. to 12.45:08 p.m., in which the aircraft
reported that at 50 miles north the cloud base bad been 10 000 feet, and in
which the aircraft further advised that it was now at 6000 feet and in the
process of descending to 2000 feet flying VMG, This was the last
transmission received from the aircraft. Four minutes 52 seconds after
that linal transmission, the airerafe struck the slopes of Mt. Erebus.

303. It was clear from all this that the aircraft had first requested and
obtained a radar-monitored letdown, but eventually in its final
transmission it had announced that it was now flying down to 2000 feet
(below the McMurdo cloud base where Mac Centre had said there was
unlimited visibility) and that it was now {lying VMC. This final message,
acknowledged by Mac Centre, could only have meant that the aircraft

was now discontinuing its request for a radar letdown and would be Oying

1o McMurdo under the cloud base.

304. When the aircraft had previously reported that it was at 10 000 feer
and flying VMC, it was then in the course of undertaking the two orbits 10
which I have relerred, and the obvious inference is that having
successfully descended from 10 000 feet to 6000 fect in clear air, the crew
anticipated not requiring any further radar assistance because {orward
visibility was clear and the aircraft was about to descend under the cloud
cover which lay over the McMurdo area.

305. 1 now turn to the question whether the DC10 was ever visible on
the radar screen at the Ice Tower. The theory had consistently been that
because the DCI0 was approaching on a nav track which took it directly
at the summit of Mt. Erebus, and because the track was approximately on
linc with the radar installation at the Ice Tower, then the height of the
mountain would efectively preclude any sight of the aircraft, in view of
}:he fact that it was approaching at altitudes progressively less than 20 000
eet.

306. All this was clear enough, but it seemed to me that the theory
overlooked the point that at about 43 miles out from the Ice Tower the
aircraft had begun its right hand orbir at an altitude of 17 000 feet. It
reached the southern point of its arbit at 37 miles out, and continued to
turn to the west and then towards the north following its circular path, By
the time the aireraft had turned away to the north at a point 40 miles out
it had dropped to a height of 14 000 feet and was now at the extreme
western limit of its orbit which is something like 5 to 6 miles to the west of
the peak of the mountain. Then the aircraft had continued turning
towards the east, and at about 43 miles our had disappeared behind the
mountain peak at about 12 000 feer.

307. For radar transmissions to make contact with the aircraft ac | 7 000
feet, with the radar being situated 20 miles from the peak of the mountain,
I made some calculations which suggested that the radar beam would
need a terrain clearance of not less than 9000 feet. This seemed to show
that the radar would have picked up the aircraft just after the southern
limit of its right hand orbit, and as it began to turn away o the north-
west.

308. I asked the New Zealand Department of Lands and Survey if they
w|uu1d‘preparc me an accurate plot to see if my conclusion was correcr.
Fig. 15, page 129, shows the plot which was prepared. As will be seen,
taking into account the necessary ground clearance which was affirmed at
being about 9000 feet, this would mean that the aircraft would become
visible on the radar screen from peint B to paint A on fig. 15 which
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represents a distance of 3.2 nautical miles. But this is postulating that the
maximum range of the radar is 40 miles. Supposing that it was capable of
obtaining a picture at a range of, say, 43 miles, then the aircraft would
have been in line of sight of the radar and within range for over 6 miles,
which represents 1 minute of flying time.

309. It is also 1o be noted thar the only successful series of VHF
transmissions from the Ice Tower to the aircraft had commenced at about
point A on fig. 15 and had continued for half a minute while the DC10
moved away to the north, so that the DC10 was certainly in line of sight
with the Ice Tower while it travelled at least 6 miles.

310. Even assuming that the range of the Ice Tower radar was limited
to 40 miles exactly (which is unlikely), and even making allowance for any
initial slight deflecdon off the western slope of Mt Erebus possibly
sustained by the radar beam at 9000 leet, the aircrait should have been
visible on the screen whilst it wravelled from a little 1o the left of position B
on fig. 15 to position A. This represents half a minute of flying time,
Assuming that the radar sweep at the Ice Tower completes a circuit once
in 4 seconds, then there should have been a minimum of seven or eight
consecutive *'blips™ on the Ice Tower radar screen up to the 40-mile limit.

311. T am aware of the apparently outmoded nature of this radar
equipment as described by the United States Navy witnesses, although it
must certainly have been sufficiently accurate to identify the distance and
bearing ol the big Starlifter jets and the ©— 130 aircraft which always
used that radar for a glide path. In addition, abour 43 minutes after the
crash of the DC10, the Ice Tower radar had picked up the approaching
Starlifter of Major Gumbie and according to his depositions he was told
“ar about 38 miles™ that the Ice Tower had picked him up on radar,
which would infer a pick-up some little time belore, probably somewhat in
excess of 40 miles out. So after making all allowances, it seems difficult to
see how the DCI0 did not appear on the Ice Tower radar screen for an
aseertainable period of ume, being not less than hall a minute.

312, There is an independent factor which tends to confirm that the
DC10 was in fact seen on the radar screen. This is contained in the telex
messages received from McMurdo shortly after the accident, when they
reported that the aircraft was overdue and then said that its last estimated
position was “38 nautical miles true north of McMurdo™” (Annex C 1o Mr
Colker's brief of evidence), There is no radio transmission from the aircraft
which mentions a distance to run of 38 miles. There are references in the
latter stages on the CVR to other distances, but the phrase **38 miles” is
not mentioned. There is accordingly a stirong inference that McMurdo Air
Traffic Control eould not have ascertained the 38 mile distance {rom the
Ice Tower and the exact bearing (rrue north of McMurdo) unless the
distance and bearing had been read by the operator from the radar screen.

313. Just a little north of point B on fig. 15, page 129, the transponder of
the DC10 was activated. This occurred at 12.35:15 p.m., following a
request from Mac Centre at 12.33:34 pm. to “Squawk’ the aircraft's
transponder on Code 0400, The fact that the aircraft’s transponder is
recognising interrogation by ground radar is conveyed to the crew by a
light on the transpender panel which remains on for 15 seconds alter the
fast transmission from the aircraft’s transponder to the ground station.
The ordinary explanation as to what happened here is that Mac Centre
instructed the crew to set Code 0400 on the aircrait’s transponder for the
purposes of ground radar interrogation. In other words, Mac Centre was
anricipating a radar return from the aircraft and accordingly asked for the
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aircraft’s transponder 1o be activated. The fact that it was so activated at
the time which I have stated produces the obvious answer that the DC10
had then been identified on the ground radar screen.

314. The above interpretation of the aircraft’s transponder response
was challenged by the United States Navy witnesses. It was contended
that when the crew of the DCI10 were asked' to acdvate the aircraft's
transponder this had relerence not to identification of the aircralt on the
radar screen, but to the radio link berween the aircraft and the TACAN,
In other words, it was being suggested that the request from Mac Centre
referred to the DCI10 establishing contact with the TACAN, it being
recalled that a DDC10 is not equipped to obtain a bearing from the
TACAN but is equipped to communicate with the DME function of the
TACAN.

315. This explanadon cannot possibly be accepted. With ground radar, -

that radar equipment is the interrogator and the aircraft returns a radio
pulse from its transponder thus confirming that radar contact has in fact
been made with the aircraft. Bur in the case of the TACAN, the system
works the other way round. The DC10 radio link with the TACAN, if
successfully established, carries out the interrogadon of the DME system
of the TACAN and in this case it is the TACAN equipment which acts as
the transponder replying to the airborne interrogation. The instruction
therefore from Mac Centre to the aircralt to activate its transponder could
have had nothing to do with the TACAN ar all, The purpose of the
aircralt being asked to activate its transponder was solely {or the purposes
of surveillance by the Ice Tower radar equipment

316, It should be noted that I have been compelled to express
conclusions as to what might have been seen on the Ice Tower radar
because there was no direct evidence on the point from the United States
Navy witnesses. Neither the radar operator nor the Ice Tower radie
operator was available to give evidence.

317, From all this I draw the following conclusions:

(1) The probabilities are that the DC10 was in {act on the radar screen

for something like half a minute as it emerged from behind Ross

Island at about 16 000 feet travelling west on its first orbit, and it

may have been on the screen for as long as one minute.

8eeing that the DCI10 began turning to the west on this orbit ar 37

miles out {as revealed by the black box) then a pick-up art the 38

miles referred to in the United States Navy telex message would thus

be corroborated.

If the DC10 was observed on the screen, then the radar operator

would immediately have noticed that it was on a bearing about 40°

to the east of where he had supposed the aircrait to be,

(4) I the aircraft was seen and the unexpected bearing observed, then
the radar operator may have been deterred from any inquiry by
reason of the fact that the crew intended w fly out on 180° grid
(meaning thereby true north) and proceed visually to McMurda.
That is, the radar operator may have believed that the air crew were
aware of their true position and were intending to fly away to the
north.

(3) In any event the last transmission [rom the aircraft had announced
that it was in the proeess of descending to 2000 feet and was flying
VMC. This again would justify, at least in practical terms, a lack of
any further communication from the ground 1o the aircrair.

—
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(6) In summary therefore, I have [ormed the view that the aircraft did
appear on the radar screen, that it was observed by the radar
operator, but that for the reasons just expressed he is not to be
blamed, at least within my own terms of relerence, from taking any
step towards advising the aircraft (on HF through Mac Centre) as to
its estimated location. In terms of the official United States
Department of Defence publication covering use of the McMurdo
navigation aids, there is a public notfication that civilian aircraft
must use these aids at their own risk. It will be understood that T am
not here concerned with any question of liability of the United States
Navy at common law, T am only concerned with the question asked
in my terms of reference, and I da not believe that the radar operator
at McMurdo, if he saw the aircrait appear on his screen, was guilty
of any omission in respect of a function which he had a duty 1o
perlorm or which good aviation practice required him 1o perform.

THE FACTUAL CIRCUMSTANCES OF THE DESCENT
AS DEDUCED FROM THE AVAILABLE EVIDENCE

318. I have now reached the stage when I must indicate my view as to
the nature of the descent, and what happened during the course of descent
towards the ultimate flight level of 1500 feet. What T have to say is based
upon the CVR rtranscript of cornmunications between the two pilots, the
dara relating to the descent provided by interrogation of the black box,
and the inferences legitimately to be derived from the known
circumstances.

Pre-deseznt Briefing

319. In accordance with standard practice, Capiain Collins would have
conducted a pre-descent briefing involving not only First Officer Cassin
but alsa Flight Engineers Brooks and Moloney. He would at that briefing
have announced his intentions in regard to the descent, and stated exactly
how it would be carried out, He would expect to listen to and discuss any
queries from the other three members of the flight crew as to his proposed
descent procedure.

320. On this topic of pre-descent briefing, there was what 1 might
describe as a noticeable silence on the part of the executive pilots who
gave evidence in support of the case for the airline. They all knew, as well
as I know, that a detailed pre-descent briefing would have been earried
out by Captain Collins. They would also know, as I know, that the
descent procedure adopted would have been in accordance with the
settled agreement by the flight crew as to the furure handling of the
aircralt.

321. One of the major difficulties in the Inquiry has been that this pre-
descent briefing occurred at a time more than 30 minutes from the
collision of the aircraft with the mountain side, and accordingly there is no
taped record of what took place at that briefing. If only the tape recording
of that pre-descent briefing had been available then many of the disputed
guestions which occurred during these hearings before the Commission
would not have arisen. Since we can never know what plan was settled by
the crew as a result of the pre-descent briefing, it is only possible to infer
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what must have been settled by Captain Collins after consultaton with
his crew. But when examining the known circumstances as they must
have existed during the descent, and upon examining the CVR transcript
?f the discussions between the two pilots as they controlled the descent it
is possible, without entering into the field of speculation, to deduce that
the pre-descent briefing followed along these lines :-

(1) The briefing would have taken place when the aircraft was about 200
miles out from the McMurdo waypoint and when the aircraft was
flying at an altitude of more than 30 000 feet. At that time the DCIO
was flying in clear air but far below, and some distance ahead, there
was a solid cloud layer with a base of about 10 000 feet. In the far
distance there would be seen the general locaton of the McMurdo
area which would be totally obscured by cloud, and the cloud cover

also obliterated from view Mt, Erebus and the other mountains on -

Ross Island. On the right, extending far away to the south, would be
the clear white mountain tops of Victoria Land.

{(2) Captain Collins had received earlier during the llight from Auckland
a McMurdo weather Jorecast, transmitted by Auckland radio. The
forecast over McMurdo was for a broken cloud base at 4000 feet
with visibility at 40 miles and occasional light snow. '

(3) Captain Collins decided to let the aircraft down at a gradual rate of
descent undl he had penetrated the high cloud below him, and he
would have demonstrated on a map his plotted track shcn,ving the
nav track from Cape Halletr to the head of McMurdo Sound, and
probably also a track platted on page 185 of his adas, which gave a
close-up of the McMurdo Sound area. He would have said that the
NDB had been withdrawn, and that the nav track must be exactly
followed in the absence of navigational ground aids, undl radar
contact was made.
Captain Collins would have said thar he expected to encounter clear
air after penetrating the 10 000 feet cloud layers ahead, burt that the
aircraft would then soon encounter the lower cloud base which
extended over McMurdo.
Captain Coilins would announce his intention of calling for a radar
letdown when the aircraft had arrived somewhere near the entrance
to MeMurdo Sound, as demonstrated by the track which he had
drawn on the map belore him. He anticipated that the radar lJetdown
would then bring him out into clear air at about 2000 feet, ata point
about midway down the Sound.

(6) 'I"hlc eourse to be then taken by the aircraft would depend on the
v1_stb1hty below the MeMurdo cloud base. If visibility was elear in all
directions then the aircraft would proceed down the Sound, would
overfly Seott Base and McMurdo Station, and after circling over the
Ross Ice Shelf at an aldwde of about 2000 feet would then fly past
Scotr Base and McMurdo Staton, and fly towards Victoria Land
where the erew could sce the sun shining on the mountains. After
flying north close to the Victoria Land eoast he would then increase
altitude to his cruising height and fly back to New Zealand.

(1) 1t upon penetrating the cloud base over McMurde Sound the
visibility was nat sufficiently elear or if there were snow showers of
any intensity, then it was the intention of Caprtain Collins w
abanden any attempt o overfly McMurdo Stadon and Scott Base,
and the aircraft would fly away towards the sunlit mountains of
Vicroria Land.

—_
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(B) A decision was reached as to the point at which the aircraft would fly
out of McMurdo Sound if conditions under the 2000 feet ceiling were
found to be unsuirable for viewing, and that point was settled at
some figure like 30 miles distance te run, or possibly the departure
point was fixed at about the vicinity of the Byrd Reporting Point,
which Captain Collins would have calculated to have been 23 miles
from his destinaton waypoint.

{9) With this plan completed, and presumably concurred in by the crew,
a decision was made to commence descent at 2 point some distance
ahead.

The Actual Descent Procedure

399, Ac 12.17:13 p.m. Captain Collins said to First Officer Cassin “1
think we will start down a little early here” to which First officer Cassin
replied “Okay. I'll see il I can get hold of them on VHF". This remark
referred to an earlier descent than had been settled ar the brieling. At this
stage the aivcraft was abourt 140 miles out, and just after the aircralt had
started its descent there was received an HF message from Mac Centre
advising that they had a low overcast in the area of about 2000 feet and
that they were having some snow, but that visibility was still about 40
miles. Immediately thereafter, First OHicer Cassin obtained a clearance
from Mac Centre to descend to 18 000 feet and 1o maintain thart level.
Shortly afterwards Mae Centre advised that the clear areas around
McMurdo were approximately becween 75 and 100 miles ta the north-
west of McMurdo but that an extensive low overcast sull prevailed over
the McMurdo area. Very shortly afterwards, Mac Centre advised that
within a range of 40 miles from MeMurda they could let the aircraft down
to 1500 feet an radar veetors, to which the aircrait responded by accepting
that offer.

323, At this stage the aircraft was 114 miles from its destinarion
waypoint. Captain Collins then addressed the passengers on the public
address system. He said that the aircraft was going inidally to 1B 000 feet
and that although the cloud cover at McMurdo had increased the
visibility was still 40 kilometres, and that the aircraft would be adopting a
radar letdawn which would take it below the McMurda cloud level and
give a view of the McMurdo area. However Captain Collins added a
precautionary note to the effect that there could be variations in the
weather which might result in a change ol course, but he said that the
crew were hopelul they would be able to give the passengers *a look at
McMurdo today'. '

394. Thereafter there ensued a number of unsueeessful attempts to
contact the Tce Tower on VHF, and Mac Centre was notified on HF of
these unsuceessful atrempts. Mac Gentre replied that the Ice Tower was
attempting contact on two different frequencies and advised the crew to
attenpt VHF contact again when they were approximately 80 miles out.
Then, with about 60 miles to tun and with the aircraft stll holding its
altitude of 1B 000 feet, the crew saw that the 10 000 {eet cloud cover below
them had now become disintegrated, and that there were large areas of
clear sky whieh displayed many square miles of ice and sea, as later
revealed by the passengers’ photographs. The only cloud in the immediate
foreground therefore consisted of some widely spaced thin patches and it
was no longer necessary to hold the aircraft on nav track because the
aircralt could now descend in clear visibility down to 2000 feet or 3000
feet.
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325, The aircraft then notified Mac Centre on HF that they could orbit
in their present position {which by that time was about 43 miles north)
and could descend VMO, There was an immediate reply rom -Mac
Centre on HF approving VMC descent, and the aircraft replied to the
effect that they were now vaeating 1B 000 feet and would advise its later
altitude. The aireraft then began the two orbits to which reference has
previously been made, and the path of the rwo orbits was directed by the
necessity to maintain VMC conditions at all times, which in terms of
airline direetions for these flights meant 20 kilometres of clear vision. Thus
in descending from 18 000 {eet to 3000 {eet the track of the two orbits was
arranged so as to bypass occasional thin layers of cloud, and when the
aircralt levelled out at 300Q feet it was in clear air, but now approaching
the edge of the solid overcast which lay ahead.

326. During the orbits there occurred further discussions with -

McMurdo. At 12.35:36 p.m. the aircraflt obtained communication with
the Ice Tower on a VHF channel. This was during the latter part of the
first orbit, and the Ice Tower was advised thar the aircraft was descending
VMC through 13 000 feet to 10 000 feet. The Ice Tower acknowledged
this and said they understood the aircrait was requesting a radar letdown
through cloud {meaning thereby the cloud over MeMurdo which would
be lying ahead of the aircraft in due course). The aircraft confirmed this
arrangement,

327. Then about 3 minutes later the aircraft notified Mac Centre that
VHF contact had been lost and that they were maintaining 10 000 feet
and were 34 miles to the north of McMurdo. This transmission was made
at about the completion of the first orbit, when the DC10 was once more
behind M. Erebus. The next transmission was made on HF and the
aircraft reported that they still had no eontact on VHT but that they were
maintaining VMC and asked [or a clearance to let down on a grid of 180°
(meaning true north) and proceed visually to McMurdo. Mac Centre
immediately authorised this proposal and then asked the aircraft to report
to Mac Centre when 1¢ miles out from McMurdo.

328. Then came the last transmission from the aireraft, which occurred
when it was completing the second orbit and was in the course ol
straightening up to recapture the nav rack upon which Captain Collins
intended to rely until he achieved radar contact. At this stage the crew
could see the edge of the overcast some distanee ahead, and were flying in
clear air, and now expected to deseend under the cloud cover and fly
VMC towards the Scott Base area. They accordingly notified Mac Centre
on HF that they were now ar 6000 feet descending to 2000 feet and were
VMC. This communication was acknowledged by Mae Centre who
thereafrer waited for the aircraft to appear.

329, The aircraft then descended to 2000 Ieet and flew under the
overcast on nav track. The areas of pack ice which extended for many
miles around were now starting to give way to solid snow-eovered ice, and
the view ahead consisted of 2 wide vista of flat white terrzin apparently
stretching many miles away under the overcast. Despite the apparent
elear visibility for many miles forward, no landmarks could be seen,
except in due course the distant shorelines to the left and right which were
interpreted as being the shorelines of MeMurdo Sound, they being located
in conformity with the plotted nay track to which the pilots were referring.

330. Captain Collins then descended to the alttude of 1500 feet which
had been recommended by Mac Centre, but still no forward landmark
could be seen, and at this juncture Captain Collins said: “We are 26 miles
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north. We will have to elimb out of this”. I pause to say that this reference
to being 26 miles north very clearly related, in my opin}on, to a decision
reached at the pre-descent briefing when Captain Collins had in‘dicated
that he would climb away our of the Sound unless he had clear visibility
by the time he was 30 miles out or reached the approximate position of the
Byrd Reporting Point which he had calculated to be 23 miles north of his
destinaton waypoint. ) .
331. Then there followed the casual discussion between Captain Collins
and First Officer Cassin as to whether they would climb away to.rlght or
left, and there was clearly no sense of urgency so far as either officer was
concerned and they would, without doubrt, have been referring to the map
which contained the plotted track ranning down McMurdo Sound, The
discussion had still not been concluded when the ground proximity
warning system sounded and Caprain Collins, at.tt.ampted, _without
success, to 1ly the aircralt away from some presumed rising terrain which
in fact was not visible at all, despite the clear air, to any member of the
i crew or to Mr Mulgrew. o
ﬂlgﬁl.g’:t& The decision o ﬂyg;way was not directed by lack of visibility. 1
think this conclusion is reinforced by a study of some of the final
discussions which took place between Captain Collins and First Officer
Cassin. At 12,48:30 p.m, Captain Collins is preoccupied with trying to
obtain contact with the TACAN. He verifies from Fimst Officer Cassin
that contact with the TACAN has not been made. Then, having
ascertained that the aircraft had been unable to interrogate the TACA'N,
Captain Collins at 12,48:55 p.m. addresses the following remark to First
Officer Cassin;
“Have we got them on the Tower?”
and the First Officer replies:
“No ... I'll try again.”
Then one of the flight engineers says that there has only been eontact on
HF. Captain Collins then says to First Officer Cassin:
“Try again.”
to which First Officer Cassin replies:
ILO‘K.’1
At 12,49:25 p.m. Captain Collins inguires:
“Have you got anything from him?”
and First Officer Cassin replies:
“No.1|
Then Captain Collins says: .
““We are 26 miles north. We'll have to climb out of this.

It will be observed that the {irst priority of Captain Collins was to
endeavour to raise the TACAN, and it will also be recalled that the only
information available from the TACAN was the distance to run. In other
words, successiul contact with the TACAN would have resulted in a
print-out an the DC-10 panel giving the distance to run to the TACAN.
But when communication with the TACAN was found to be non-existent,
Capeain Collins then directed that an attempt be made to contact the Ice
Tower on VHF. It will be observed that he did not suggest any contact
with Mac Centre on HF, even though there had been no difficulties at all
with communication on that frequency. Why was it that he was intent on
trying to get communication with the Ice Tower? In my opinion, it was for
the same reason that he earlier tried to get communicarion with the
TACAN. What he wanted from the Ice Tower was a report from the radar
operator as to the range of the aircrait as depicted on the Ice Tower radar

SCrcen.
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In other words, Caprain Collins had seen that according to his own
instruments he had only 30 miles to run, and despite the abnormally clear
air of Antarctica he still could not see in the distance such obvious features
as the long peninsula running out to the west from Ross Island. Therefore,
he had come to suspect the accuracy of the DME of his aircraft, and what
he wanted was confirmadon from the TACAN or from the Ice Tower of
the true distance to run, because he knew that the distance to the TACAN
would only vary from the distance 1o the Dailey Island waypoint by about
2 miles. All this leads to the necessary conclusion that both Captain
Collins and First Officer Cassin believed that their vision extended for at
least 40 miles ahead. But they could not reconcile the absence of any
landmarks with the fact that their own DME function told them that there
was 30 miles 1o run. So the question of visibility was not involved. The

visibility was clear enough. But I cannot think it coincidental that-

Captain Collins decided to climb away immediately after he had failed to
obtain from McMurdo their information as to how far he was from the Ice
Tower.

Conclusion

333. Such is the story of the descent as I deduee it [rom the evidence. Ir
is not in any sense a complicated tale. This descent to a level which would
take the aircraft under a cloud base of 2000 feet would have been
perdormed by Captain Collins on hundreds of occasions when making
approaches to airport runways. In this case, as I said previously, he had
no need for any radio beacon when arriving ac the head of McMurdo
Sound because he knew that the aircraft was flying on track and must
inevitably take it into the centre of the wide expanse of the Sound.

334. As I say, I can see nothing remarkable at all in the way in which
this simple descent was carried out, and there are two [eatures about it
which it is essental to keep in mind:

(1) The CVR transcript records thar at all umes during the descent
Captain Collins and First Officer Cassin were engaged in the sole
task of monitoring the transitions from one flight level to another,
and at a later stage, the aircraft’s response to the changing headings
and altitudes of the two orbits, and at the same time were keeping
Mac Centre advised of every proposed change of altitude and course
during the orbiting sequence. There are no less than 13 relerences
made by one pilot to the other confirming that the aircraft was flying
VMC,

{(2) Neither before nor after the decision was made at 26 miles out to fly
away is there any remark made by either pilot referring to worsening
visibility, and indeed if they had been approaching any area of
impaired visibility there certainly would not have ensued the non-
committal discussion berween the two pilots as to whether they
would climb out to the left or to the right.

335. A study of the discussions between the two pilots and whichever
flight engineer was on the panel at the tme, all set out in the CVR
transcript, demonstrates a most carelul adherence right throughout the
last half hour of the flight to every detail of flight deck discipline and
procedure, except for an inadvertent delay in resetting the alimeters.
Every time there was a new setting for the aldtude, speed, rate of descent,
adopting of heading select and subsequent re-engagement of the nav
track, there is verbal confirmation from the other pilot of the changed
instrumental settings. There is not the slightest indication from the
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recorded communications between the pilot and co-pilot that either of
them ook any notice of, or even heard, the running sequence of indistinct
cross-talk between the various persons art the rear of the flight deck and in
the galley.

336. The fact that a visual sweep was being maintained by the pilots in
all directions as the aircraft completed its arbits is verified by the constant .
references to flying VMO and the changes in heading which were required
in order to maintain VMG, This strict flight deck discipline was being
maintained by the pilots at every stage, and they were precccupied to the
exclusion of all else with monitoring and negotiating the descent from
17 000 feet to 2000 feet. First Officer Cassin certainly spent some time
unsuccessiully attempting to raise the Ice Tower on VHF but this was not
a continuous process and, as the evidence before the Commission
demonstrated, would interfere to only a minimal extent with his other
flight deck duties. No pilot who gave evidence before the Commission,
whether testifying on behalf of the airline or on behalf of ALPA, has
questoned in any respect the dedicated vigilance of this air crew during
the lasr stages of its flight.

337. Those who have attempted to invest this eonventional and
unremarkable descent proecedure with a series of clouded uncertainties
and ingenious complications, are those who between them have put
forward this extraordinary variety of pilot errors which they contended
had been made, but in respect of which, in most cases, no decisive pilot
error seemed to be alleged. I have been asked, so [ar as I can see, to accept
any one of the many theoretical varieties which were offered. So long as I
could be persuaded to accept one material theory of pilot error, the
aircraft radar theory for example, then that presumably would satisfy the
executive personnel of the airline and those personnel of Civil Aviation
Division who wished thereby to obliterate the effect of their own mistakes.

POST-ACCIDENT CONDUCT OF AIR NEW ZEATLAND

338. I have already described the decision of the chief executive, when
he learned of the disaster, that all documents reladng to the Antarctica
flights and to this flight in partcular were to be impounded. The
procedure adopted to achieve this purpose was thar a special committee
was set up comprised of certain airline officials and they were charged
with the responsibility of collecting all Antarctica documents. Mr
Oldiield, the airline’s salety manager, was constituted secretary of the
committee. He was the man who carried out the further instructions of the
chief executive that any surplus documents were to be destroyed through
the airline's shredder,

339, T have already relerred to the reason given by the chief executive
for giving this instruction. He felt that spare copies of documents might be
handed by some employee to the news media, a result which the chief
executive was anxious to avoid. But he insisted that, according to his
instructions, only “‘surplus copies” of documents were to be destroyed in
this manner. As will readily be apparent, there was an inherent weakness
in this system. The various divisions and departments of the airline would
hand over the documents to Mr QOldfield, and, as he said, he would then
artach to the commitiee investigation lile all relevant documents and
would destcroy all those which appeared tw be copies of existing
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documents. But Mr Oldlield could not know what test had been applied
by the person handing in the documents as to which of them were
relevant. In other words, it was left to numbers of persons who might be
anxious over their own possible connection with the disaster to select for
themselves what documents they would deliver to Mr Oldfield.

340. In the result, a substantial file was accumulated by this special
investgating committee convened under the instructions of the chief
executive, and they accumulated a variety of documents. It appears to
have been part of the terms of reference of this committee that they were to
prepare for the management a “preliminary statement of facts’ known in
regard to ilight TE 901 up to the time of the accident, then they were
directed to assemble and examine all data and documents available
relating to planning and training for antarctic flights, together with
operational briefing and flight documentation for flight TE 901.

341, I have gone through all the documents which the committee
collected over the space of a Iew days before its proceedings were brought
to an inconclusive end when the chief inspector returned from Antarctica
and commenced his own enquiries. The file consisted, for the most part, of
briefing documents, operations specifications and the like, together with
preliminary transcripts of the CVR tape, But apart from certain reports or
preliminary reports prepared by the committee itself, I could find not one
original document on its file. Every document, so carefully collected by
Mr Oldfield on behalf of the committee, seemed to be a copy of some other
document. In other words, the contents of this investigation file were
wholly innocuous and the committee’s inquiries led to nothing. If,
therefore, the “‘investigation file"" was supposed to contain all documents
relevant to the Antarctica flights, then it contained nothing except a copy
of RCU briefing documents which shed any light at all upon the subject
matter of the inquiry, and seeing that all pre-accident documents
assembled on the file were copies, then where were the originals?

342, This instructon by the chiel executive for the collection of all
Antarcdca documents had some unfortunate repercussions. Captain
Gemmell, the chief pilot, had gone to Antarctica with the Chief Inspector
of Air Accidents, and with other officials, at about midday on 29
November 1979. It was alleged by counsel for ALPA that while Captain
Gemmell was at Anrarctica he had collected a quantity of documents from
the crash site and brought them back to Auckland. It was pointed out that
of the documents collected at the wreckage site and produced to the
Commission, there were only three which had been part of the flight
documents carried by Captain Collins, These three documents were:

{a) The RNC chart which set out rack and distance diagrams for
QANTAS and for Air Force flights but not for Air New Zealand, and
which conveyed information as to various radio frequencies.

(b) A sample flight plan printed in October 1977 which contained
among the list of co-ordinates the latitude and longitude of the NDB
at McMurdo.

(c} The piece of paper containing Captain Johnson’s notification on 8
November 1979 that the NDB facility was withdrawn and including
a notification that the minimum safe altitude in the McMurdo area
was 6000 feet.

343. It was suggested by counsel for ALPA that it was curious to find
that the only flight documents recovered from the ice were each in favour
of the case which the airline was now attempting to advance. The RNC
chart gave information about radio frequencies. The 2-year-old sample
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flight plan gave the co-ordinates of the McMurdoe NDB. Captain
Johnson's memorandum: contained a reminder that the minimum safe
altitude was 6000 feec.

344, It was pointed out thatthe following'documents, which clearly had
been carried in the flight bag of Captain Collins, along with the three just
specified, had not been recovered:

{2) A map or maps upon which he had been working with plotting
instruments the night before the fatal flight.

(b} The thick and heavy atlas upon which he had been working with
plotting instruments the night before the faral flight.

(c) The large topographical map issued to him by Flight Despatch on
the moming of the flight.

(d) The briefing documents handed to Captain Collins on 8 November
1979, which would have contained his own notations.

{e) The notebook which he almost certainly brought with him to the
bricfing of 9 November 1979 along with his adas.

{f) The track and distance diagram showing the flight path o be down

McMurdo Sound (Annex G to the chief inspector’s report).
{(g) Another wack and distance diagram also showing the flight path to
be down McMurdo Sound (Annex H to the chief inspector’s report).
(h) The Antarctica Strip Chart showing the military track down the
centre of McMurdo Sound (Annex I to the chief inspector’s report}.

It was suggested that each of the documents just listed, but not located,
would have tended to support the propositon that Captain Collins had
relied upon the incorrect co-ordinates.

345, Captain Gemmell was cross-examined about all this. He denied
that he had recovered any documents relevant to the flight which had not
been handed over to the chief inspector. It was pointed out to Captain
Gemmell that it was common knowledge in the Flight Despatch Section
and within the Flight Operations Division of the airline on the night of the
disaster that the co-ordinates for the destination waypoint had been
changed without the knowledge of Captain Collins, and it was also
suggested to Captain Gemmell that he knew this before he left for
Antarctica at about noon on the following day. But Captain Gemmell
denied that he knew about the changed co-ordinates. He asserted that he
had not found out abour them until after he returned from Antarctica
some days later. He said that when he found out these facts upon arrival
back in Auckland, that the news came as 2 “bombshell”.

346. The suggested inference by ALPA therefore was that because there
had been an instruction by the chief execulive, immediately after the
disaster, that all documents relating to Antarctica flights and to this flight
in particular were to be impounded, that one of Captain Gemmell's duties
upon arrival at Antarcrica had been to carry out this very task. But, as I
say, he denied all this.

347. It happened that one of the people who went to Antarctica with the
chiel inspector and Caprain Gemmell had been First Officer Rhodes, an
accident inspector who was authorised to he at the scene as a
representative of ALPA. After he had given evidence as a witness for
ALPA, he was recalled ar a later stage by counsel for the airline. In
response to questions by Mr Brown, leading counsel for the airline, First
Officer Rhodes agreed thar he had now offered to give supplementary
evidence relating to activity at the Mt. Erebus crash site. He went on to
say:

141



“Our discussion with Captain Eden last Friday indicated this would
be appreciated.”

First Officer Rhodes was then asked what he had to say regarding the
conduct of Captain Gemmell in the course of Captain Gemmell’s duties at
the crash sire, First Officer Rhodes then replied:

. “I have no reason to doubt Caprain Gemmell in any way, shape or

orm.”
th_VVhen cross-examined, however, First Officer Rhodes went on to add

is:

“The envelopes which Captain Gemmell returned to New Zealand
with may have contained some documentation from the crash site,
which was beginning to return in significant quantties from the various
people on the crash site including the Police.

Q. And in casual conversation some time later did you learn that
Captain Gemnmell had some of those documents with him which were
sought then by the accident inspector?

A, Yes.
Q. Tell us about that?

A. T was asked by the Chief Inspector of Air Accidents to pursue
through Air New Zealand the collation of the teehnical crew’s flying
records, the collection of log books, licences, and other relevant
documentation. T did this by making a telephone call o Air New
Zea:fadnd from Mr Wylie's office where I was working during this
period.

Q. Did you encounter difficulty in dealing with Air New Zealand

In getting consent to release these items?

A, There was reluetanee initially to release this to me as it was not
clear at that stage in many people’s minds what my duties were. And
Mr Chippindale later made my position clear, and Air New Zealand
made available their {acilities for me 1 earry out sub3equent
investigative duties such as the use of the computers for the
calculation of weight and balance data and other information in
support of Mr Chippindale’s inquiry.

Q. And Air New Zealand and Captain Gemmell released 10 you
the material which you had previously sought?

A, Correct.” (T 1838)

348. Captain Eden is at present the director of flight operations for the
airline. He appeared in the witness box to be a strong-minded and
aggressive official. It seemed clear from this further production of First
Officer Rhodes as a witness that it had been suggested to him by Captain
Eden that he should either make a direct allegation against Captain
Gemmell or clse make no allegation at all, and thart since First Officer
Rhodes scemed to have no direct evidence in his possession, Lie was
therefore obliged to give the answer which Captain Eden had either
suggested or directed. However, First Officer Rhodes was not entirely
intimidated beeause as will be observed from the evidence just quoted, he
insisted on saying that Captain Gemmell had brought an envelope
containing documents back ro Auckland. )

349. Then, as the Inquiry proeeeded, there were other queries raised. It
seemed that Captain Collins’ [light bag had been discovered on the crash
site. Tt was a bag in which he was knawn to have carried all his flight
documents. It was said to have been empty when lound, a fact which was
incidentally confirmed by a mountaineer who had seen the flight bag
before Captain Gemmell arrived at the crash site. The flight bag was
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rectangular and constructed of either hard plastic or leather, and had the
name of Captain Collins stamped on it in gold lecters. It was evidently
undamaged.

350. Then there was the question of First Officer Cassin’s flight bag. It
had a name tag attached by a leather buckle tw its handle, and the name
tag and buckle, both entirely undamaged, had been returned to Mrs .
Cassin at some stage by an'employee of the airline. She had not been told
how the undamaged buckle had come to be derached from her husband’s
flight bag, and under what circumstances. Neither flight bag was ever
returned to the widow of the owner,

351, Then there was the question of the diaries of Captain Collins,
According to Mrs Collins, her husband had two diaries. One was a small
pocket diary and the other was a black ring-binder notebook. He used to
carry the small diary in his breast pocket, and the ring-binder loose-leaf
notebook was carried by him in his flight bag. This latter notebook was
believed to have been taken by Captain Collins to the briefing on §
November 1978. It appeared that the echief inspector had obtained
possession of the small pocket diary, but it did not contain any particulars
relating to Antarctica flights.

352, As to the ring-binder notebook, it had been returned w Mrs
Collins by an employee of the airline, but all the pages of the notebook
were missing. Captain Gemnmell was asked about this in evidence. He
suggested that the pages might have been removed because they had been
damaged by kerosene. However, the ring-binder notebook itself, which
was produced at the hearing, was entirely undamaged.

353. After the evidence given belore the Commission had concluded, T
gave some thought to the marters just mentioned. I knew that the
responsibility for recovering all property on the crash sitc lay exclusively
with the New Zealand Police Foree, and that they had grid-searched the
entire site. All property recovered had been placed in a large store at
McMurdo Base, which was padlocked, and access to the shed was only
possible through a senior sergeant of Police. I asked counsel assisting the
Commission to make inquiries about the fight bags which had been
located on the site but which had not been returned to Mrs Collins or Mrs
Cassin.

354. The Royal New Zealand Air Foree helicopter pilot who flew the
property from the crash site to MeMurdo remembered either one or two
crew flight bags being placed aboard his helicopter, and he said that they
were then flown by him to McMurdo. This was independently confirmed
by the loadmaster of the helicopter, who recollected seeing the flight bags.
The senior sergeant of Police in charge of the MeMurdo store was spoken
to, and he recollected either one or two flight-bags among other property
awaiting packing for return to New Zealand. He'said that personnel from
Air New Zealand had access to the store, as well as the chief inspectar,
and the senior sergeant said that he thought that he had given the flight
bags to the chief inspector and that the chief inspector was the sole person
to whom he had released any property. The chief inspector was then
interviewed on 11 December 1980 by telephone, being at that time in
Australia, but he said that no flight bags were ever handed to him.

355. When the Police compiled their inventory of property in the store
to be sent in Police custody to New Zealand, the inventory did not refer to
the flight bags which had evidently been in the store, nor did it contain
any relerence to the name tag of First Officer Cassin which was later
returned to Mrs Cassin by an employee of the airline.
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356. As for the diaries of Captain Collins, there appeared on the Police
property sheet in respect of Captain Collins an item *“Diaries (2)" but one
of these, so it was said, in [act belonged 10 a deceased flight stewardess and
was ultimatcly delivered to her family. The other diary referred to in the
Police property sheet must have been the ring-binder notebook because
this was handed to Mrs Collins by Captain Crosbie of Air New Zealand,
who said that he obtained it from Mr Hambly (also of Air New Zealand)
who signed for it on the Police property sheet when he took possession of it
in Auckland. However, Mr Hambly got in touch with counsel assisting
the Commission after Captain Crosbie had given this evidence, and Mr
Hambly said that he had never seen the ring-binder notebook which had
not been the ‘‘diary” handed to him by the Police, and he had not given it
to Captain Crosbie at all.

357. Then it was ascertained that the officer-in-charge of the Police
party at McMurdo, Inspector Mitchell, had been given the ring-binder
notebook (which had Captain Collins' name printed on it) at McMurdo
Base, and he had examined it at the base, and could remember that all the
pages were missing.

358. I I had thought that there was anything conclusive arising out of
these further inquiries, I would have reconvened the hearing and had the
witnesses called. But I could see no point in doing so.

359. The following facts seemed to emerge:

(1) The two flight bags were lodged in the Police store at McMurdo and
would have been returned in due course to Mrs Collins and Mrs
Cassin by the Police, But they were taken away from the store by
someone and have not since been seen.

{2) The name tag with the leather buckle belonging to First Officer’

Cassin had never appeared on any Police inventory or property
sheet, and had been returned by an airline employee to Mrs Cassin.

(3) II Mr Hambly (who signed for the property of Captain Collins on
the Police property sheet) is correct in saying that he did not obtain
the cmpty ring-binder notebook from the Police, then this was
another item returned to Mrs Collins by the airline and not by the
Police.

(4) Captain Gemmell had brought back some quantity of documents
with him from Antarctica, and certain documents had been
recovered from him by First Officet Rhodes on behall of the chief
inspector.

360. It therefore appears that there were sundry articles and perhaps
documents which had been in the posscssion of the airerew which came
back to New Zealand otherwise than in the custody of the Police or the
chief inspector. Captain Gemmell asserted that when he went to
Antarctica he was unaware of the changed co-ordinates, and the inference
was that he would have had no motive for searching for any documents
relating to that matter. I do not accept that Captain Gemmell did not
know about the changed co-ordinates before he went to Antarctica. It was
common knowledge among the flight despatch officers and among the
Navigation Section, and it is inconceivable that the chief pilot would not
also have been appraised of this fact. It seems clear that the chiel inspector
was not aware until he had returned w Auckland on abour 11 December
1979 that the destinadon co-ordinates for the flight had been changed. I
gather from his evidence that he heard about this in Auckland and then
was shown Exhibit 16, which is Captain Johnson's explanation as to why
the crew had not been told. If, therefore, Captain Gemmell knew about
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the changed co-ordinates before he left Auckland, or if he was so advised
by radio-telephone call to Scott Base a day or two aiter he arrived in
Anrarctica, then it is clear that he did not divulge this significant lact to
the chief inspector. According to the evidence of the chief inspector
(T, 128-129), he had ordered the personnel at the crash site to recover
“all papers relevant to the flight” as they were “advised by Air New
Zealand representatives”. That is to say, the chief inspector quite
correctly left it to Captain Gemmell to assess the relevance of such
documents which were recovered, it being expected that all relevant
documents would be handed over to the chief inspector in due course. But
on this basis, there was only one person in Antarctica who knew about the
changed co-ordinates, and thar was Captain Gemmell. It was therefore a
singular mischance that Captain Gemmell, who plainly kept this
significant fact to himself, was to be the arbiter of which documents were
relevant. The opportunity was plainly open for Captain Gemmell to
comply with the chief executive’s instructions to collect all documents
relevant to this flight, wherever they might be found, and to hand them
over to the airline management. Howcver, there is not sufficient evidence
to justify any finding on my part that Captain Gemmell recovered
documents from Antarctica which were relevant to the fatal flight, and
which he did not account for to the proper authorities.

361, I have mentioned previously the briefing documents of First
Officer Cassin which he left at home when he departed to join the fatal
flight. They were collected. from his home the next moming by an
employee of Air New Zealand, and according to Mrs Cassin, who is
herself a qualified pilot, she had seen three pages of notes in her husband’s
handwriting which were in thc same envelope as his briefing documents.
First Officer Cassin's flight documents therelore, as I have previously
stated, certainly lound their way into the custody of the airline on the day
following the disaster, and have not been seen since. Presumably they
were destroyed.

362. As will be seen, it was certainly a grave error on the part of the
chiel executive to have directed the destruction of any Antarctica
documents, whether “surplus copies” or not. An opportunity was thereby
created for people in the airline to get rid of documents which might seem
to implicate airline officials as being responsible for the disaster, and the
whole episode very plainly engendered bitter [eelings among the relatives
of the dead flight crew and among their fellow pilots, particularly having
regard to the character ol the only three documents said to have been
located. I can quitc understand the difficulty in recovering loose
documents from this desolate mountain side, although the heavy atlas was
not in this category, but the failure to recover any of the maps and
documents which would have justified the flight decisions of Captain
Collins was an unlucky event. Even more so was the apparent destruction
of the flight documents of First Officer Cassin which he had left at his
home.

363. It is evident by now, I am sure, that all documents in possession of
the airline relating to these Antarctica flights should have been retained
and handed over to the Chiel Inspector of Air Accidents. Likewise, all
documents and articles at the crash site belonging to the flight crew or
appearing to relate in any way to the fatal flight ought to have been
handed over at McMurdo either to the Police or to the chief inspector and
to no one else. Had these simple steps been taken, a great dcal of
bitterness and distress and justfiable suspicion would have been avoided.
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ADMINISTRATIVE SYSTEMS OF ATR NEW ZEALAND

364. System failures within the structure of the Flight Operations
Division was the originating and decisive cause of this disaster. I am
therefore required to consider why this failure ook place, I am in no way
concerned with the general administrative systems of the airline, and if I
have to say anything about the general systems then it will be only in the
context of the antarctic flights, or it will represent the reason for some of
the systemn failures which occurred in relation to the antarcdc flights. The
evidence which I heard seemed to me to establish two separate areas of
administrative deficiencies namely, defects in administrative structure
and defects in the communication system within that structure. I shall
deal with these in order.

Defects in Administrative Structure

365. Keeping within the context of the antarctic flights, the branch of
the airline’s organisation which was immediately concerned in this
Inquiry was its Flight Operations Division within which there operated as
sub-departments the Navigation Section, the Computer Section, the
Flight Despatch Section, and the' RCU briefing system. The following
defects in this administrative structure wcre revealed:

(1} Within the Flight Operations Division there were operational pﬂol\[s
who held executive positions. Captain Gemmell, for example, was
chief pilot for the airline from 1875 until July 1978 when he became

flight manager (technical). Gaptain Grundy was flight manager.

(training) until November 1979 when he was promoted to flight
operations manager for DC10 and DCB aircraft. Captain Johnson,
since | September 1978, has been flight manager (line operations)
for DC10 and DCB aircraft. I have selected these three pilots merely
by way of example. They were operational pilots at the same tme as
they occupied these executive positions. This is said to be necessary
because of the aviation expertise required for persons occupying
such positdons and I can well see that this is so. In addition it would,
of course, be very difficult to persuade an operational pilot to give up
flying in order to assume an executive position of this kind when the
transition would mean a heavy decline in salary and an extension of
the term of years which would need to be served before qualifying for
full superannuation. It was clear from evidence which I heard that
while an executive pilot was away on operational flying, and he
might be away for a good many days, there was no official system of
recording what had happened in his particular department in his
absence. Incoming documents were being dealt with and decisions
made by his subordinates, and there appeared to be no filing system
which could tell an executive pilot exactly what had happened
within his jurisdiction while he was away.

(2) None of the executive pilots ever seems to have been given an
adequate training course in administrative management.

(3) There appear to have been no written directives emanating from
Flight Operations Division settling the duties and the exact nature of
administration responsibility in respect ol any execudve pilot.

(4) In respect of other administrative sections of the Flight Operations
Division, there were no written directves specifying the manner in
which various duties were to be carried out. For example:
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(2) There was no written instruction specifying the detailed contents
of the antarctic RCU brief, nor specifying what was required for
the simulator instruction.

(b) There was no written directive addressed to the Navigation
Section or the Computer Section or to the Flight Despatch
Section specifying the steps which must be raken to transmit
adjustments to flight plans, navigational procedures, and the like.

(c) With particular reference to the Flight Despatch Section, there
was no direction requiring that section to maintain an adequate
written description of the documents contained in the “Antarertic
Envelope” which was handed to each antarctic flight crew and
returned by that crew after the flight, nor was there any
instruction to Flight Despatch to maintain a file containing up-to-
date copies of every document included in the Antarctc
Envelope.

I digress to say that in the course of the present Inquiry there
was evidence about pilots signing an acknowledgement of receipt
of the Antarctic Envelope which purported to have on the outside
a general description of its contents, but the precise contents of
the envelope on the fatal light were never disclosed, and I doubt
whether Flight Despatch ever knew, when an antarctic flight was
about to depart, what actually was in the Antarctic Envelope.

Defects {n Adminisirative Communications System

366. I necd not say too much about this within the antarctic context
because, as I have made clear already, there were only two documents
produced to me with relerence to decisions and communications made by
Flight Operations, Navigation Section, Computer Section and the Flight
Despatch Section in relation to the fatal flight. One of them, as will be
recalled, was the so-called “‘log™ of Mr Kealey, which was mcrely his
handwritten notes reminding him of verbal messages which he had
received from various people. The other was Captain Johnson’s
memorandum of B November 1979 recording the advice received from the
Civil Aviation Division that the McMurdo NDB had been withdrawn.
This lack of documentary evidence as to administrative decisions which
had been reached, and of communications which had been made, is
demonstrated by the following list of particulars:

(a) Captain Keesing, when Director of Flight Operations, had
submirted to the Civil Aviation Division a detailed operational
scheme for the initial antarctic flights and thereaiter believed that
the Civil Aviation Division had approved these terms because, not
long alterwards, the first flight departed with one of the Civil
Aviation Division inspectors as a passenger. Unknown to him,
Captain Gemmell (who was then chief pilot and a subordinate of
Captain Keesing) had made an arrangement with the Civil Aviaton
Division which involved a minimurmn safe altitude totally at variance
with Caprain Keesing’s proposals, which Captain Keesing thought
had been approved. Captain Keesing knew nothing about this
separate agreement with the Civil Aviation Division undl after the
disaster.

(b} The report of Captain Simpson after his flight of 14 November 1979,
as to the distance between the TACAN and the destination waypoint
{27 miles), was never recorded by Captain Johnson, to whom the
report was made, and Captain Johnson then communicated his
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mistaken impression of the verbal report to the Navigation Section
and again, that communication was verbal. The Navigation Section
then furnished its own verbal report to Captain Johnson. The
consequential caralogie of mistakes and misinterpretadons in this
area was all directly due to the absence of any written record of these
very important operational decisions. .

{c) The direction to the Navigation Secton to alter the destination co-
ordinates was verbal, and consequently there is no reeord of the
reason for that decision. There was no written reply from the
Computer Section confirming that the instruction had been carried
out. There was no written direction to the Flight Despatch Section
notifying the section of the change, and directing that Caprain
Collins be informed.

(d) When the chief executive was called as a witness I felt obliged to
raise with him the adequacy of this system of unrecorded
communications between one division and another, and within each
section of that division, in respect of decisions which were directly
related to the salety of flying operadons. The chiel executive said he
controlled the airline on a verbal basis, He said that when he
communicated with a senior executive officer such as the director of
flight operatons then any instructions he gave or any decisions he
made were verbally communicated, and no memorandum was
drawn up recording any such decision. The chiel executive asserted
that many large companies were controlled on this basis. I said to
the chief executive that so far as I could ascertain he had never
supplied his board of directors with a report concerning this disaster
and outlining its circumstances and causes as then known to him.
The chief executive agreed that this was so, but said that he was in
touch from time to time with the chairman of the board by
telephone. It scemed to me an extraordinary thing that the
circumstances of an aircraft disaster of this magnitude were not
reported to the company’s board in writing by its chief executive.

Position of the Board

367. It is clear enough that the original and continuing cause of the
accident was a breakdown of the systems organisation of the Flight
Operations Division of the airline. The various sections of the Flight
Operations Division seem to have been administratively unco-ordinated.
There was no proper organisation chart clearly setting out defined areas of
responsibility and authoriry, and the failure of the communication system
within the Flight Operations Division has already been exposed.

368. Another aspect of the systems f{ailure was the lack of administrative
continuity which overshadows the duties ol those executive personnel
within the division who were also operational pilots, in that without a
proper system of filing and recording decisions they could only acquire, on
a verbal basis, knowledge of what had happened within that division
while they were away. In respect of the antarctic operation there was not
even a control file containing all the instructions and information which
related to the antarctic flights.

369. Arising from all this, it was submitted by Mr Baragwanath that it
is remarkable that there is not a single document originating from the
board in relation to the antarctic flights. There appears to have been no
written submission lodged with the chief executive by the Commercial
Division, and backed up by a brief from Flight Operations Division,
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suggesung at the end of 1976 that the antarctc flights be inaugurated so
as to compete effectively with QANTAS in this area. There appears to
have been no written brief prepared for the board by the chief exeeutive at
that time asking for approval of the flighta.

370. However, in considering the board’s posidon, it must be borne in

mind that the flights to the antarctic were only a part of the airline’s -

operational function. The feasibility of operation and safery of such flights
was a matter for the Flight Operations Division, and I can have no doubt
that the proposal in 1976 to institute the flights must have been sanctioned
by the board.

371. As to the failure of the board to require from the chief executive a
written account of the disaster, it may have been thougbrt thar he should
not put any views in writing pending the outcome of a [ormal inquiry, and
I can not doubet that the circumstances of the disaster must have been
canvassed by the chief executive with the board on the first available
occasion, although there are no board minutes to that effect. Even
allowing for the fact that the predominant cause of the disaster was a
systemns breakdown within the Fhght Operations Division and
consequently an administrative defect, it does not seemn possible to atrach
any blame to the board for what occurred. No board member could be
expected to investigate the day-to-day administration of flight operadons.
Overall, I am not satisfied that there can be any criticism levelled at the
Board of Air New Zealand in respect of the organisational defects of the
Flight Operations Division in so far as they related to, and were
responsible for, the disaster in Antarctica.

372, 1 can only summarise this brief analysis of the airline’s
administrative and communications system by expressing my very
considerable concern when I discovered the haphazard and informal
manner in which the Flight Operatons Division was conducted in
relation to these antarctic flights, The result has been, as I have said
before, that in looking into the communication lapses which led 1o the
disastrous mistake over the co-ordinates, I have been confronted at every
turn with the vague recollections of everyone concerned, unsupported by
the slightest vestige of any system of recorded communication and of
course it was this communications breakdown, which in turn amounts to a
systemns breakdown, which is the true cause of the disaster,

THE STANCE ADOPTED BY THE AIRLINE BEFORE THE
COMMISSION OF INQUIRY

373. There is no doubt that the chiel executive, shortly aiter the
occurrence of the disaster, adopted the fixed opinion that the flight crew
was alone to blame, and that the administrative and operational systems
of the airline were nowhere at fault. I have been forced to the opinion that
such an attitude, emanating from this very able but evidently autocratic
chiefl executive, controlled the ultimate course adopted by the witnesses
called on behalf of the airline.

374. The relevant evidence in this context was that given by the
executive pilots and by members of the Navigaton Section. The {act that
the navigation course of the aircraft had been altered in the computer had
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been disclosed by the chief inspector in his report dated 31 May 1980, 6
months after the disaster. But it was not until the Commission of Inquiry
began sitting that the airline publicly admitted that this had occurred.
Hence the tactics adopted by the executive pilots and by the Navigation
Section witnesses which were designed to prove, if they could, that the
computer mistake and its consequences could and should have been
avoided by the crew, and that Captain Collins and his co-pilot had
committed that very long catalogue of aviation blunders and malpractices
to which I have previously referred. I can visualise without difficulty not
only the extent but also the nature of the managerial pressure exerted on
these wimesses. They all declined to admit that there had been any
mistake or omission on their part which could have been a material cause
of the disaster.

375. The adoption of such tactics led to the inevitable result. These
witnesses were cross-examined with skilled persistence by counsel
assisting the Commission, by counsel for ALPA, and by counsel
appearing for the passenger’s consortium. There were documents
produced to the airline witnesses in the course of cross-examination, and
there were facts extracted from them, which had very clearly in 2 number
of cases not been revealed by the airline to the highly competent and
distingnished counsel whom the airline had retained. In the end, thes¢
tactics of attributing everything to pilot error came to nothing, and
counsel- for the airline adopted, in the course of their detailed an
exemplary final submissions, the very proper course of not atimbuting
blame to any specific quarter but leaving it to me to assemnble such
contributing causes as I thought the evidence had revealed.

376. But I cannot let pass the nature of the evidence which the airline
witnesses tried to persuade me to accept. There were aspects of that
evidence which I have been chliged totally to reject, namely the assertion
by the execudve pilots that they had no specific knowledge of antarctic
{lights operating under the minimurn sale altitude specified by the Civil
Aviation Division, and this was also asserted by the chief executive—the
allegation by Captain Johnson that he believed Captain Simpson had told
him that the McMurdo waypoint was incorrectly situated—allegations by
Navigation Section witnesses that they believed that the alteration to the
co-ordinates only amounted to 2 miles—the explanation by a highly
skilled navigational expert that he drew an arrow on a meridian of
longitude so as to remind himself that the meridian pointed north—the
allegation by Navigation Section wirnesses that the misleading fight plan
radioed to McMurdo on the morning of the fatal flight was not deliberate
but the result of yet another computer mistake. These particular
assertions and allegations I have been obliged to reject.

377. No judicial officer ever wishes to be compelled to say that he has
listened to evidence which is false, He always prefers to say, as I hope the
hundreds of judgments which I have written will illustrate, that he cannot
accept the relevant explanation, or that he prelers a contrary version set
out in the evidence.

But in this case, the palpably false sections of evidence which I heard
could not have been the result of mistake, or faulty recollection. They
originated, I am compelled to say, in 2 pre-determined plan of deception.
They were very clearly part ol an attempt to conceal a series of disastrous
administrative blunders and so, in regard to the particular items of
evidence to which I have referred, I am forced reluctantly to say that I
had to listen to an orchestrated litany of lies.
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WHETHER CIVIL AVIATION DIVISION COMPLIED WITH
ITS STATUTORY OBLIGATIONS IN RESPECT OF THE
ANTARCTIC FLIGHT OF 28 NOVEMBER 1979

378. Pursuant to the Civil Aviation Act 1964 the Civil Aviation Division
of the Ministry of Transport has the responsibility 1o administer the
provisions of the Act which relate to the safety of air operations. It was the
view of the chief inspeetor, after examining the part played by the division
in the planning for and the supervision of antarctic flights, that the
division had been at faulr in certain respects. In addition, there were other
areas suggested by eounsel during the hearings of the Commission where
it was claimed that the division had not elfectively complied with irs
statutory obligations relating to air safety. Some of the criticisms against
the division are, to my mind, purely technical and I am not concerned
with that type of suggesied default because, in terms of paragraph (h) of
my terms of reference, I am asked to report whether the practice and
actions of the division in respect of light TE 901 were such as might
reasonably be regarded as necessary to ensure the safe operation of
aircraft on flights such as TE 50l.

379. The conduct of the division seems also tc be relevant under
paragraph (g) of my terms of reference, which relates to the question
whether the disaster was caused or contributed to by an act or omission in
respect ol any function which any person had a duty to perform or which
good aviation practice required that person to perform. The function in
question must be one which relates o all aspects of the operation of the
aircraft, and I am not sure whether it was intended that the division, even
though theoretically within paragraph (g), was intended to have its
conduct considered in that context. I shall proceed, however, on the basis
that its conduct is relevant under both paragraphs (g) and (h}.

380, Having studied all the allegadons made against the division I
propose to exclude those of a nature which are purely techniczl and not
directly refated to the safety of this particular air operaton. I will discuss
what I think are the relevant allegations in the paragraphs which follow
and will express my conclusion as to each.

38]. (a) It was contended that the RCU briefing conducted by the
airline contained omissions and inaccuracies which had not been detected
by the supervising airline inspectors.

The airline inspectors had in fact approved the audio-visual part of the
RCU briefing for the fatal flight, and one of the inspectors had witnessed a
normal audio-visual briefing for an antarctic fight, this having occurred
on two occasions, but no amendments to the audio-visual briefing had
been required and errors contained in the briefing {to which I have
previously referred) were evidently not detected.

Conclusion

It was the responsibility of the airline to procure compliance by its
pilots with regulation 77, which requires a pilot to satisfy the operator that
he is familiar with the flight route. Ttis the responsibility of the division to
take reasonable steps to see that the airline is observing regulation 77 and,
in my opinion, the division failed in one material respect o comply with
its duty in respect of this reguladon. I do not hold any airline inspector
accountable for not detecting certain descriptive errors in the RCU
briefing, but I think thar there was a breach of statutory obligaton on the
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part of the division in that it did not ensure that there was presented at the
RCU briefing a topographical map upon which was accurately plotted the
track and distance formula for the flight. The antarctic route involved air
crews rravelling to a distant, hostile terrain, and the aircraft would be
navigated to its destination by its highly accurate inertial navigation
system. In my view, the failure of the division to ensure that antarctic
crews were aware of the exact topographical location of the nav track was
a major omission.

(b) It was alleged that the airline inspectors had been at fault in not
ensuring that there was a better explanation of the whiteout phenomenon
at the RCU briefings.

I do not believe that the division was at fault in this respect because that
phenomenon was given special attention by the United States Navy and
Australian and New Zealand Air Force commanders by reason of the fact
that In their case the aircralt would land on the ice. On the other hand, if
the division became aware, as I think it did, thac DCI0 aircraft were
operating in the McMurdo area at flight levels of about 1500 {eet, then
perhaps further attention might have been given to the dangers presented
by occasional absence of surface and horizon definition in the antarctic
region, but primarily this was a matter for attention by the airline.

Conelusion

In my opinion, the division was not at fault in failing to examine more
closely that aspect of the RCU briefing which dealr with visual difficulties
in Antarctica.

(c) It was alleged that the division had been at fault in not ensuring that
the airline carried out its obligation (as required in its own operations
specifications) to see that the pilot-in-command had previously carried
out a previous flight in the region.

Apart from the lirst two flights in 1977, the airline had never complied
with this ebligation. I should have thought that the division would have
made some enquiry as to whether this part of the operations specilications
was being complied with, particularly in view of the fact that the
obligation was of general application. It applied to all the airline’s flights,
wherever conducted. But in October 1979 the airline applied for
exemption from the provision in view of the RCU briefings and fight
sirmulator training, and the division accepted without demur the proposed
deletion of this provision and alter the disaster, namely on 5 December
1979, approved the approprate deletion from the operations specifica-
tions.

I regard this failure by the division to. monitor the “flight under
supervision” requirement as being a serious breach of its duty. There was
no evidence that it ever made any inquiry. The provision had been
disregarded by the airline for 2 years before it applied for exemption and,
as I say, the exemption was granted in October 1979 without demur. I can
see the reasoning behind the decision to approve the airline’s application.
It was evidently thought that the RCU briefing was an adequate
substitute, and in addidon, there had been a series of successful flights to
Antarctica and no landing on the ice was contemplated. However, both
the Director ol Civil Aviation and Captain Spence, the airline inspector,
had been to Antarctica and I should have thought that these experienced
pilots would have been struck by the complete lack of similarity between
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the actual terrain and its appearance upon a topographical map, and that
only a previous {light to Antarctica could educate the pilot-in-command
as to the physical and meteorological features of the region.

It is, in my view, very probable that this disaster would not have
occurred had Captain Collins flown to Antarctica on a previous occasion.
Had he done so, he would have flown at some altitude between 1500 feet
and 3000 feet along McMurde Sound, depending upon whartever
clearance was given by Air Traffic Control, this being in conformity with
authority given to the pilot by Captain Wilson. However, the entrance to
Lewis Bay and the appearance of Gape Royds and Cape Bernacchi would
be very similar, as already indicated by the pictorial representations in
figs. 5, 6 (pages 72-78), prepared by Captain Vette. But a previous fight
under supervision would have almost certainly resulted in Captain Collins
noting the distinctive feature of Beaufort Island which would have been
apparent as the only identifiable island in the area. lfig. 1§. page 154
consists of prints developed from passengers’ cameras, in which Beaufort
Island is clearly visible. The film in each case was slightly damaged, and
the actual view of Beaufort Island would have been more distinct than the
view displayed on the prints. Had Caprain Collins seen Beaufort Island
previously, and identified it on the fatal flight, he would certainly have
realised that his nav track had been changed. ) )

All inquiries which I made in connection with this particular peint of 2
previous flight under supervision produced the same answer. The military
people could .not understand how a pilot-in-command could have been
sent into the strange and unfamiliar area of Antarctica without having
flown there belore.

Conelusion

There was an omission on the part of the airline inspectors to inquire
whether the familiarisation flight provision was being complied with, and
apart from that, the division should not have acceded to the request made
of it by the airline in 1979.

{(d) It was contended that the division should not have agreed with the
route selected by the airline, invelving an approach to McMurdo aver the
top of an active volcano, and that the division should have insisted upon a
route to McMurdo following the normal approach path of military
aircraft.

This point was answered by counsel for the division in the same manner
as so many points were answered, namely, by insisting that the defined
minimum sale altitude was 16 000 {eet and therefore the selected route
was perlectly sale providing that the 16000 feet, and the special
conditions applying to the 6000 feet, were complied with.

Conclusion

Approval of a flight path over the top of Mt. Erebus could not be
justified under any circumstances. In my opinion the division ook no
steps about this because it was aware that pilots were not required to
follow this flight path. Nevertheless, I think it would have been more
prudent for the division to have insisted upon a flight path which followed
the military rack and which had the advantage of allowing a DCI0
aircralt to take early advantage of the NDB (when it was operating), the
DME function of the TACAN, and the radar facilities at the Ice Tower.
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FIGURE 16

(e) It was alleged that the division had not implemented ef{ectvely that
section of the ICAQO standard, detailed in Annex 6 of the Convention,
which requires appropriate life-sustaining equipment to be carried on
flights across terrain such as this.

The answer to this allegation is that the division had raised this point
prior to the fatal [light and was still in the course of discussing the point
with the airline at the date of the disaster.

Conclusion

The practical situaton is that life-sustaining equipment would have
been of very little use in the event of a DC 10 aircraft being obliged to make
a forced landing at McMurdo or in the event of it having to ditch in the
antarctic waters off Ross Island. In the former event, having regard to the
season of year in which the flights were being carried out, there would be
no accommodation for the 260 people on the aircraft after it had landed. I
do not regard this omission (il it was one} on the part of the division as
involving any substantial breach of obligation on its part.

(1) It was alleged that the division had failed to re-assess the antarctic
operations upon the withdrawal of the McMurdo NDB prior to the
commencement of the 1979 flights.

It is correct that the withdrawal of the NDB now meant that a DC10
aireraft did not have available any means of getting a radio bearing from
McMurdo. But no landing was intended, any gcscent to low altitude would
be in VMC, and the AINS capabilities of a DG10 represented the most
advanced navigation systern in the world. In these circumstances the
absence of a non-directional beacon was irrelevant,

Conclusion

I do not believe that this amounted to an omission on the part of the
division.

(g) It was [urther alleged that the division failed to ensure that the
airline was organised in such a way as would ensure safe dntarctic flights.

Whilst accepting that there was some degree of responsibility upon the
division to ensure that there was a command structure within the airline
capable of administering safe flying operations, I do not think that there
was any responsibility upon the division in the present case to make any
investigation along the lines suggested. It was aware of the general nature
of the establishment and mode of operadon of the Flight Operations
Division. I cannot see that it had any cause to suspect that the internal
administration of this division was defective in the ways which I have
previously enumerated. Further, active intervention by the Civil Aviation
Division would look very like interference by a Government agency with
the intcrnal administrative structure of an airline with a perfect safety
record.

Conclusion
T do not believe that the division was at fault in this suggested respect.

(h) It was alleged that the division had [ailed to ensure observance of
the specified height restrictions comprised in the MSA conditions.

Although the division relied, as its first and paramount defence to
almost all allegations against it, on the breach by the pilot of the specified
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minimum safe aldtude provisions of 16 000 feet and 6000 feet, I find
mysell unahle 10 accept that there were not some responsible officers of the
division who were aware of the actual flight levels at which these flights
were being conducted in McMurdo Sound. The flight levels werc a matter
of common knowledge. I have already gone through all the evidence on
the point. These MSA conditions of 16 000 feet and 6000 feet were quite
unrealistic and, as I have said before, I consider that the airline was
periectly entitled, in terms of practical considerations, to authorise pilots
to descend to whatever flight level was thoughr appropriate by McMurdo
Air Traffic Control, providing that flight at such levels was in VMC. Itis
impossible to infer that McMurdo Air Trzific Control would ever suggest
to any pilot that he let down to altitudes like 1500 feet or 2000 feet unless
visibility at that altitude was perfectly clear for many miles. Nor would
any pilot of the airline consider descending to any such level unless he was
satisfied, by information from McMurdo Air Traffic Control and by his
own observation, that he would be flying at such levels in VMC.

Conclusion

The division may be entitled to assert as against the airline that the
official MSA figures should not have been varied by the airline without
the division's conaent, But in the context of the present inquiry, I am
satisfied thar thcre were responsible officials of the division who were well
aware of the actual flight levels being maintained by pilots in McMurdo
Sound. What the division should have done was to consult with the
United States authorities in Antarctica, and with the airline, and then set
new flight levels on realistic terms. The minimum sale altitudes thus
adopted for VMC conditions should not, on any basis, have been different
from those set for general aircraft operations by regulation 38 of the Civil
Aviadon Regulations. Within the context of this inquiry, the [ailure by the
airline to enlorce the official minimum safe altitude conditions has no
relevanee and the division, in my opinion, is not at fault in the manner
suggested,

382, T have now concluded my appraisal of what in my view were the
substantial allegations against the division, and I have expressed my
conclusions. There are two respects in which, in my opinion, the Ciwvil
Aviation Division contributed to this disaster by an omission in respect of
a function which it had a duty to perform, and the omission in each case
also related to a duty of which the execution was necessary in order to
ensure the safe ogeration of flights such as TE 901. These two omissions
are those to which I have referred in subparagraphs (a) and (c) above.

383. When I consider all the evidence relating to Civil Aviaton
Division participation in these antarctic {lights, it seems to me that the
division was always too ready to approve whatever proposal was put to it
by the airline. It seems as if the division adopted as its controlling policy
the opinion that the operational proposals of Air New Zealand would
always be satisfactory and did not require close scrutiny. I believe that the
adoption of such a policy on the part of the division was unwise.

384. I have no doubr that in the great majority of cases any operational
proposal placed belore the division by Air New Zealand would be totally
sound, having regard to the very experienced and skilled operational
personnel who are employed by the airline. But, as this Inquiry has
shown, there were substantial deleces in the administration and
communication procedures of the Flight Operations Division, and one of
the reasons for the continuation of this loose system of administrative
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control within the Flight Operations Division might well have been the
failure of the airline inspectors to examine in detail the proposals made to
it in respect of this very unusual and unscheduled series of flights. It ia
even possible that the sheer size of the airline has come to overshadow and
dominare the personnel of the division.

THE CAUSE OF THE DISASTER

385. The occurrence of any accident is normally due to the existence ol
a variety of factors. Sometimes the factors are co-existent, sometimes they
occur in sequence. In that sense the existence of any one factor can be
described as a “‘cause” of the accident, because were it not lor the
existence of that factor at a particular time or in a particular locality, the
aceident could not have occurred. It is therefore not quite right to refer to
each and every contributing factor as a “‘cause”, even though its existence
was a necessary pre-condition of the occurrence of the accident. In the
Geld of negligence litigation, this problem of identitying and assessing
causative factors leading up to the event constantly presents a problem,
and leading texthooks which refer to the legal elements of causation tend
to classify co-existent causes into btwo categories, The first category
involves those causes which only bear that name because without their
existence the accident could not have occurred. The second category
consists of what lawyers describe as *‘effective” or “‘conmibuting” causes,
meaning thereby those factors which are to be taken into account when
assessing legal responsibility for the event which occurred.

3B6. In the case of this Royal Commission, I am required to report as to
whether the disaster was “caused or contributed 10" by any person as the
result of an act or omission in respect of any function in relation to the
flight which that person had a duty to perform, or which good aviation
practice required that person to perform. Therefore, although I am not
concerned in any way with legal responsibility for the disaster, I am
required to identify any culpable act or omission which in my view was
either a cause or a contributing cause of the disaster.

387, For the purposes of determining whether there was a culpable or
blameworthy act or omission, I must take into account the existence of the
following factors or circumstances which preceded the occurrence of the
disaster:

(1) Captain Collins had complete reliance upon the accuracy of the
navigation system of his aircraft, He had a total flying time of 2872
hours in DC10 aircraft and the AINS had demonstrated to him its
extreme accuracy on countless occasions.

(2) There was not supplied to Captain Collins, either in the RCU
briefing or on the morning of the flight, any topographical map upon
which had been drawn the track along which the computer system
would navigate the aircraft.

(3) Caprain Collins plotted the nav track himsell on the night belore the
flight-on 2 map or maps and upon an atlas,

(4) The direction of the last leg of the flight path to be programmed into
the ajrcraft’s computer was changed about & hours before the flight
departed.

(5) Neither Caprain Collins nor any member of his crew was told of the
alteration which had been made to the computer track.
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(6) Checks made in flight at the Balleny Islands and at Cape Hallett
demonstrated to the crew that the ATNS was operatng with its
custornary extreme accuracy, and that any cross-track drift upoh
arrival at the destination waypoint would not be greater than ahout
1 mile, or 2 miles at the most.

(7) McMurdo Air Traffic Control believed that the destination
waypoint of the aireraft was 27 miles west of McMurdo Station, and
that the aircraft would approach at a low altitude down McMurdo
Sound.

{8) Mac Centre invited the aircraft ro descend to 1500 feer in McMurdo
Sound for the reason that visibility at that altitude was 40 miles or
more.

{9} Captain Collins accepted this invitation and made the decision to
descend to that alticude.

(10) The nature of the cloud base in Lewis Bay and the unrelieved
whiteness of the snow-covered terrain beneath the overcast
combined to produce the whiteout visual illusion.

388. If any one of these 10 factors had not existed, then there would
have been no disaster, It therefore required the coincidental existence of
no less than 10 separate facrual circumstances to make the disaster
possible at all. The collision of the aircraft with the mountain slopes was a
million to one chance.

389, The 10 factors which I have isolated are all contributing causes to
the disaster, and I was invited by counsel for the airline, in the course of
their {inal submissions, merely to identify the contributing causes and to
let the matter rest there. That submission was based upon the very proper
philosophy that the prime purpose of aircralt accident investigations is to
secure avoidance of similar incidents in the fururc, and not to identify and
apportion culpability or blame for what occurred.

390. I entirely agree that a mere recital of the ascertained contributing
causes, which in the present case in my opinion amount to ten in number,
is fully adequate in respect of the accident avoidance feature of accident
investigations. But my terms of reference preclude me from adopting that
course. I am required, in terms of paragraph (g), to answer the question
whether this disaster was caused or contributed to by blameworthy acts or
omissions by any person or persons.

391. I must now look at the contributing causes which I have identified,

and see whether any one or more of them is the result of a culpable act or

omission. In my opinion the only contributing causes which I have listed
which were created by blameworthy acts or omissions are those which T
have identified as Nos. (2) and (5). They each result from culpable acts
and omissions on the part of the airline, and in the case of No. (2), on the
part of the Civil Aviation Division also.

392. As a result of forming that opinion as to contributing causes I am
able to reach a decision as 1o whether or not there was a single cause of the
disaster. In my opinion there was. The dominant cause of the disaster was
the act of the airline in changing the computer track of the aircraft without
telling the aircrew. That blend of act and omission acquires its status as
the “dominant’ cause because it was the one factor whiclt continued to
operate from the time before the aircraft Ieft New Zealand until the dme
when it struck the slopes of Mt. Erebus. It is clear thac this dominant
Iactor would still not have resulted in disaster had it not been for the
coincidental occurrence of the whiteout phenomenon. But the conditions
of visual illusion existing in Lewis Bay would have had no eHect on flight
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TE 901 had the nav track of the aircralt not been changed, for it was only
the alteration 1o the nav track which brought the aircraft into Lewis Bay
instead of McMiirdo Sound.

393. In my opinion therefore, the single dominant and effective cause of
the disaster was the mistake made by those airline officials who
programmed the aircraft to fly directly at Mt. Erebus and omitted to tell
the aircrew. That mistake is directly attributable, not so much to the
persons who made it, but to the incompetent administrative airline
procedures which made the mistake possible,

394. In my opinion, neither Captain Collins nor First Officer Cassin nor
the flight engineers made any error which contributed to the disaster, and
were not responsible for its occurrence.

EPILOGUE

395. The circumstances of the final stage of the approach of Flight TE
901 towards Ross Island will never be fully known, and without the
advantage of the CVR and the digital flight data recorder (the “‘black
box’"}, would never have been known at all. The airline witnesses who
appeared before me were intent, as I have indicated before, upon
establishing pilot error as the eHective cause of the accident. This is a
conventional stance adopted by airline operators, and sometimes aircrafe
manufacturers, when an inquiry like the present is convened. In most
cases the object is to persuade the tribunal that despite some technical
malfunction of the aircraft which originated the chain of events, the pilot
had the chance, even ar the last minure, of avoiding the accident. The
types ol pilot error suggested in such cases normally include flying on a
course or at an altitude which in the circumstances was unsafe, or was not
authorised by the airline operator, or was forbidden by aviation
regulations, and in suitahle cases it may be alleged thart the pilor was too
slow in his response to an emergency. When the air crew has been killed in
a flying accident, allegations of *pilot error require careful consideration,
for chey will mainly depend upon inlerential conclusions rather than
direct evidence. It is a mistake to draw conclusions or to make deductive
inferences without assessing all the known facts, and in the present case I
think this error was made by the chiel inspector when he deduced that
Captain Collins was “‘uncertain™ of his position, and I think the same
error coloured a good deal of the evidence adduced on behall of Air New
Zealand. .

396. The principal [actors relied upon by these witnesses were altitude,
speed, heading, terrain, and weather. Buz a conclusion based upon those
five factors alone involved the omission of an additional and perhaps
paramount factor, and that was the skill and experience of the two pilots.
This was not the case of a top-dressing aircralt or deer-hunting helicopter
in which a degree of risk is undertaken by the pilot as part of his
operational duties. Nor is it the case of an amarteur pilot flying a light
aircraft in a manner suggesting or establishing his folly or his ignorance of
sound aviation practice. The pilot and co-pilor of the DCI0 were
commercial pilots of long experience. Neither Captain Collins nor First
Officer Cassin would consciously take the slightest risk in the course of
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flying the aircraft. Once due weight is given 1o that factor then it becomes
difficult to infer that the pilots were uncerrtain as to their position. But one
can go further than that. Why did Captain Collins bring the aircraft back
on to its nav track at the conclusion of the second orbit? This has been the
continuing obstacle to any suggestion that the crew were “uncertain® as
to their posidon. The re-arming of the nav mode could only mean that
Captain Collins had in front of him a plotted track showing exactly where
the nav rack would take him, and this wholly negates any suggestion that
he or First Officer Cassin were “‘uncertain’ as to their position. On this
basis the cornerstone of the whole allegadon of pilot error begins to
crumble away, because every alternative course of conduct which it is
suggested the pilots ought to have adopted, and every additional
monitoring precaution it is suggested they should have taken, is based
upon the primary and false thesis that the crew were not sure where the
aircralt was.

397. Tt is instructive to consider what might have happened had the
altered co-ordinates in the flight plan not resulted in disaster. Suppose
that as Flight TE 901 approached Ross Island the cloud obscuring Mt.
Erebus had been dissipated for a moment, either by sunlight or by the
wind, so as to reveal to the air erew the presence of the mountain in their
path, and the aircraft had then climbed safely away. In due course there
would have been insdtuted in New Zealand a public inquiry into the
incident. At thar inquiry the persons placed on the defensive from the
outset would have been the relevant personnel of the Flight Operations
Division of the airline, Captain Collins would have produced the whole of
the contents of his flight bag, and they would have included his maps, his
atlas, all his flight documents, and possibly his black ring-binder notebook
{Exhibit 251) with all its pages intact, The crew would have testified as
to the pre-descent briefing, and the pilots would have been able to say
exactly what they saw on the approach to Ross Island. I doubt very much
if there would have been too much heard at such an inquiry, with Captain
Collins and First Officer Cassin present and listening, about wrongiul
reliance on the inerdal navigation system, unlawful descent below
minimum safe altitude, llying towards an arca of deteriorating visibility,
and the like. On the vital question of visibility there would have been, I
need hardly say, the evidence not only of the flight crew but also of large
numbers of passengers who must have looked at Ross Island in the course
of the orbiting turns which the aircraft made. All this no doubt is obvious
enough, but I only stress the point that there are areas of faet in this
investgation which will always remain unknown simply because all the
occupants of the aircraft lost their lives, and that inlerences of “pilot
error” should not too readily be drawn when the circumstances are
equivocal, and when the tale of the air crew themselves can never be told.

398. I had these reflections in mind as I stood with my companions on
the slopes of Mt. Erebus on the first anniversary of the disaster, Four
thousand leet below were the ice cliffs which marked the frozen coastine
of Lewis Bay, and over to the north-west, 12 miles away, the slopes of Mt.
Bird were enveloped hy streams of pale cloud which were drifting towards
us, The northern aspect of Mt. Erebus was wholly concealed by cloud as
from a level of about 1000 feet above us. But now and then, for a few
seconds, the breeze would disperse the cloud and expose the wide buttress
of black roek below the crater. Sometimes the drifting clouds from M.
Bird would obscure the sun, and when this happened the bright

160

foreground of the snow below us would lose its shape and contour and
appear only as a featureless white expanse. Towards the north, where the
sunlight was sharp and clear, the flatice shelf and pack ice stretched away
into the far distance, and this had been the approach path of the aircraft
towards the mountain. I could see the area about 25 miles to the north,
where Captain Collins had re-armed the nav mode so that the aircraft
would return to its nav track and thus fly, as he thought, down McMurdo
Sound. At thar time, there had been patches of cloud above the aircraft
which therelore was flying over landscape of alternate sunlight and
shadow. But further on, the cloud base had been lower and unbroken and
there was no sunlight on the snow. Visual contrast had entirely
disappeared, and the air crew could not discern thar the whire landscape
ahead was sloping upward to meet the cloud. This could not have
happened on the day of my inspection, but only because the cloud across
Mz. Erebus was drifting, not static, and its base was high enough to reveal
the rock outcrop on which we were standing. But the shifting variations of
cloud and light demonstrated to us the simple fact that in Antarctica the
occurrence of visual deception is not a phenomenon, as it might be in a
temperate zone, It is part of the ordinary weather pattern of the region.
On the day of the disaster there had been a solid and stationary low
overcast over the whole of the McMurdo area, but it only created visual
deception in those areas where landmarks had disappeared from view.
Lewis Bay had been such an area. McMurdo Sound was not. By a
navigational error for which the air crew was not responsible, and about
which they were uninformed, an aircralt had flown not into McMurdo
Sound but into Lewis Bay, and there the elements of nature had so
combined, at a fatal coincidence of dme and place, to translate an
administrative blunder in Auckland inte an awesome disaster in
Antarctica. Much has been written and said about the weather hazards of
Antarctica, and how they may combine to create a spectacular but hostle
terrain, but for my purposes the most definitive illustration of these
hidden perils was the wreckage which lay on the mountain side below,
showing how the forces of nature, if given the chance, can sometimes
defeat the flawless technology of man. For the ultimate key to the tragedy
lay here, in the white silence ol Lewis Bay, the place to which the airliner
had been unerringly guided by its micro-electronic navigation system,
only to he destroyed, in clear air and without warning, by a malevolent
trick of the polar light.

399. I now proceed to summarise my report upon the matters specified
in the terms of reference:
(a) The ume at which the aircrait crashed:
— The aircraft crashed at 12.50 p.m. (McMurdo time) on 2B
November 1579.
(b) The cause or causes ol the crash and the circumstances in which it
happened:
— The circumstances of the crash are described at length in the
Ioregoing sections ol my report. My opinion as to the cause of the
crash is set out in paragraphs 385-394 of this report.
{e) Whether the aircraft and its equipment were suitable for Flight TE
8017?
— The answer to this question is “YES"
(d) Whether the aircrair and its equipment were properly maintained
and serviced?
— The answer to this question is “YES”
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(e)

®

Whether the crew of the aircralt held the appropriate licences and
ratings and had adequate experience to make Flight TE 9017

— The answer to this question is “YE3*

Whether in the course of Flight TE 901, the aircraft was operarted,
flown, navigated, or manoceuvred in a manner that was unsafe or in
circumstances that were unsafe? .

— The answer o this question is “NO™
Whether the crash of the aircrait or the death of the passengers and
crew was caused or contributed to by any person (whether or not
that person was on board the aircraft) by an act or omission in
respect of any function in relation to the operation, maintenance,
servicing, flying, navigation, manoeuvring, or air traflic control of
the aircraft, being a function which that person had a duty to
perform or which good aviation practice required that person to
perform?

(1) The single effective cause of the crash of the aircraft was the
act of personnel in the Flight Operations Division of the airline in
altering the latitudinal and longitudinal co-ordinates of the
destination waypoint without the knowledge of the air crew and in
omitting to notify the air erew, either before departure or during
flight, of the fact that an alteration had been made, The said act and
omission each related to a funetion which the Flight Operations
Division had a duty to perform.

(2) Although the single effective cause of the crash of the aircraft
was as stated above, there were two contributing causes and they
were:

(a) The failure of the Civil Aviatdon Division of the Ministry of
Transport to ensure that the pilot-in-command of
unseheduled flights to Antarctica was always provided at his
pre-despatch briefing with a topographical map on whieh the
programmed flight path of the aircraft had been plotted.

(b) The act of Civil Aviation Division in dispensing with the
requirement that the pilot-in-command of a flight to
Antarctica must have flown on that route before.

Whether the practice and actions of the Civil Aviation Division of
the Ministry of Transport in respect of Flight TE 901 were such as
might reasonably be regarded as necessary to ensure the safe
operation of aircraft on flights such as TE 9017

— The practice and actions of the Civil Aviation Division in

respect of Flight TE 901 fell short of what might reasonably be

regarded as necessary to ensure the safe operation of aircraft on
flights such as this, only in the two respects described in my
report as to paragraph (g) of these terms ol reference.
The working and adeguacy of the existing law and proeedures
relating to:
(1) The investigation of air accidents; and
(ii) In particular, the making available to interested persons of
information obrained during the investigation of air accidents.
With reference to this particular term of reference I had the
advantage of detailed submissions made by Mr Connell, on behalf of
the Civil Aviation Division, and by the chief inspector himself. Mr
Connell adverted to certain aspects of regulation 15 which required
miner amendment in order to achieve clarity, and in my opinion he
is correct in his views but I do not make any positive
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recomnmendation on this point. Having considered submissions

made to me on this term of reference, and bearing in mind the

evidence which I have heard during the hearings of the Commission,
my opinion s as follows:

(1) Regulation 17 should be amended so as to provide that the
Attorney General can reach a decision at any time after the
accident as to whether he should direct a public inquiry.
Further, the reguladon should be amended so as to clarify the
exact role of the chief inspector in a public inquiry, and that role
should be that the chief inspector acts as the agent of the pending
inquiry in collecting the facts, and that {ollowing the completion
of his process of fact-gathering, he does not notify any party
under regulation 15. He gives evidence at the inquiry, testifying
as to the facts and circumstances which he has discovered, and
any persons alleged to have been at fault in respect of the
accident will then have the opportunity to present a case in
rebuttal of such allegations. In other words, regulation 15 should
not apply once a public inquiry has been ordered. Such a
procedure would be in conformity with the practice of the
Accidents Investigation Branch in the United Kingdom in
carrying out its obligations under the Civil Aviation
(Investgation of Accidents) Regulations 1969, The practice in
the United Kingdom is that the Secretary of State (Trade)
makes a decision, normally within 2 or 3 days after an acddent,
as to whether there shall be a public inquiry. If he decides upon a
public inquiry then the Chief Inspector ol Accidents, either
personally or through his staff, does not proceed with the
preparation of a report but acts as a face-finding agency for the
pending inquiry.

(2) The question of release of informaton to interested parties needs
to be considered under two headings, First, there is the case
where a public inquiry is directed. The inquiry itself will convey
to interested parties such information as has been collected, and
no difficulty seems to arise. Secondly, there is the case where a
public inquiry is not directed by the Attorney General and the
chief inspector and his swaff proceed in accordance with
regulation 15, which involves preparation of a draft report,
notification to parties considered to be blameworthy, considera-
tion of their submissions in reply, and then the preparation of a
final report for delivery to the Minister of Transporr, these being
the.steps taken by the chief inspector in the present case. At first
sight, 1t seems as if the only information available to interested
parties, apart from those who receive the statutory notice from
the chief inspector, will only become available when and if the
Minister decides to make the report a public document, and in
the present ease, owing to the periods of time which the chief
inspector was ohliged to allow for submissions by the persons
who received his notification, his report was not signed until 31
May 1980 and was not approved for release as a public
document until 12 June 1980, which meant that the information
in the report did not become public until more than 6 months
alter the occurrence of the disaster. The occurrence of this long
delay was due, without doubt, to the nature of the disaster itself
and to the comprehensive and world-wide inquiries to which the
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chief inspector became commirted in the course of his statutory
dury, it being remembered that he was obliged to give notified
parties a period of 3 months within which to furnish their replies.

But as I read the provisions of regulations 15 and 16 I can see
no case for recommending legisladon requiring the chief
inspector or his staff to make available information to interested
pardes during the course of his investigation, Under rcgulation 6
(3) the chief inspector has a discredon as to whether, after
compledon of his invesdigadon, he will report to the Minister or
whether he will refrain from that eourse and release a statement
ol his views to the aviation industry or to interested partes.
Whichever course is taken, it is clear that the chief inspeetor
must complete his investigation and elect not to furnish a report
to the Minister before he can release a statement of his views
under regulation 6 (3). I should think it inadvisable to give any
person the right of access to informadon in the possession of the
Office of Air Accidents Investigation prior to the compledon of
an investgation, The inspectors are required to obtain evidence
from various persons in the course of their inquiries and may
compel such persons to answer a summons, if necessary, so as to
provide the inspeetors with informadon. It would, I think, be an
inhibiting [aetor if persons supplying information to the Office of
Air Accidents Investigation were to do so on the basis that an
inspector was to be obliged o pass such information on, at the
request of persons who might have an interest in the aecident,
espeeially when his inquiries are not even completed. In short,
the chief inspeetor and his staff should be proteeted against any
obligation to supply information during the eourse of
investigation. I do not believe that information supplied to an
inspector should be the subjeet of privilege in the sense that he
eannot be required to divulge, in litigation, what he was told.
But I am not prepared to recommend any legislative measure
which would enlarge the present avenues of inquiry available to
persons interested in the outcome of inquiries into an air
accident.

The chiel inspector has himself raised the question whether his
office is sufficiently removed from the area of responsibility of the
Civil Aviation Division, bearing in mind that his office and the
division are each under the administrative control of the
Ministry of Transport. The same situation obtains in the United
Kingdom where the Chief Inspector of Accidents at the
Department of Trade is required to report to the Secrerary of
State, who is the political head of the Department of Trade, and
if it becomes the duty of the chief inspeetor to criticise any official
of the Department of Trade then he does so as an independent
officer not subject in any way to the influence of any olficial of the
Department of Trade.

I can see the advantages of removing the Offiee of Air
Accidents Investigation from the ambit of the Ministry of
Transport so as to separate the chiel inspector and his staff from
any presumed or suggested influence which might be exercised
by the Civil Aviation Division. On the other hand, there was not
in the present case the slightest suggestion of any such influence
exerted or attempted to be exerted by Civil Aviation Division,
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(4)

and indeed the chief inspecror levelled against the division a
series of detailed allegations that the statutory duties of the
division were not complied with. Further, there was no evidence
before me to suggest that there has ever been any interference in
the past by any Government agency aimed at deflecting the chief
inspector or his staff from the proper discharge of their duties. I
have had to consider in this respect the distinctive qualities of
ability and independence which characterise the current holder
of the office of chief inspeetor, and the possibility that a successor
might not be cast in exactly the same mould. Nevertheless I see
nothing to suggest that the Civil Aviation Division would ever
depart {rom its strict compliance with the statutory role which
preserves the independence of the Office of Air Accidents
Investigation, and in my opinion no alteration is required to the
status and administrative position of the chiel inspector or his
office.

The Civil Aviadon (Accidents Investigation) Regulations 1978
do not prescribe detailed proeedures or methods of air accidents
investigadon. The praetiee of the Office of Air Accidents
Investigation is to follow the investigatory procedures
summarised in Annex 13 of the Convention on Internadonal
Civil Aviadon. The methods used to implement these procedures
are set out in an International Civil Aviatdon Organisation
(ICAQ) doeument entitled Manual of Aircraft Accident Inpestiga-
tion, These procedures are the result of international experienee
and have been adopted by 168 countries, The chief inspector
takes the view that the ICAO rules ought to be implemented in
New Zealand by enactment of appropriate regulations to form
part of the present 1978 regulations. In my opinion it is desirable
that the powers and functions of the chiel inspector and his staff
in the carrying out of their statutory duty ought to be defined by
law in terms which will impose a legal obligation on all persons
to comply with the ehiel inspector’s authorised statutory
direetions. In other words, it is my opinion that the investigative
procedures entrusted to the Office of Air Aceidents Investigation
by the regulations ought themselves to be particularised and
disclosed in the regulations so as to give publie notiee of the
rights and responsibilities of the chief inspector and his staff,

{j} Any other facts or matters arising out of the crash that, in the

interests of public safety, should be known to the authorities charged
with the administradon of civil aviation in order that appropriate
measures may be taken for the safety of persons engaged in aviation
or carried as passengers in aircralt:

— There are no {acts or matters within the context of this term of
reference to whieh reference has not already been made in this
report.
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APPENDIX

As to costs, section 11 of the Commissions of Inquiry Aet 1908 provides
as follows:

“11, The Commission, upon the hearing of an inquiry, may order
that the whole or any portion of the costs of the inquiry or of any
party thereto shall be paid by any of the parties to the inquiry, or by
all or any of the persons who have procured the inquiry to be held:

Provided that no such order shall be made against any person who
has not been cited as a party or authorised by the Commission,
pursuant to section 4 of this Act, to appear and be heard ar the
inquiry or surnmoned to attend and give evidence at the inquiry.”

The consortium, representing estates of deceased passengers, was not
made a party to the Inquiry butin terms of section 4 of the Act [ was and
am sadsfied that the consortium was entitled to appear and be heard as if
all its members had been cited as parties. The consortium has lodged a
elaim for costs in terms of section 1l. The claim for costs by the
consortium only covers counsel's fees and disbursements, other legal
expenses relating o prospective damages claims having been met, so it

appears, by contributions made by the consortium members. I therefore -

must allow this claim for costs relating to the Commission hearings which
in my view is a reasonable claim.

Claims for costs have also been made on behall of the estate of Captain
Collins and the Airline Pilats’ Association, who were represented by the
same counsel but who have made separate claims for eosts. The separate
claims arise because the Airline Pilots' Association decided that the fees
and disbursements of counsel for the Collins estate, even though he was
also appearing as junior counsel for ALPA, should be met by the Collins
estate. ALPA in my opinion was entitled to appear in terms of section 44,
and is entitled to an order for costs. Although the evidence supplied to the
Commission by the ALPA witnesses was of very great assistanee in that
they took a major part in presenting what might be called the obverse side
of the case presented for the airline and for the Civil Aviation Division, I
think T should take the course of making an order for costs in favour of
ALPA ar a [igure which may only be a contribution towards the legal costs
which they incurred.

As to the Collins-estare which was a formal party to the Inquiry, and as
to the Cassin estate which was also a formal party, T think that there
should be an order in each case which amounts 1o a complete indemnity.
That would be the right order to make, in my opinion, irrespective of
whatever findings were made in respect of the conduct of either piiot. The
widow of Captain Collins and the widow of First Officer Cassin are each
entitled to a full indemnity for costs. I asked the airline for its submissions
on the question of costs. The general tenor of the submissions is that the
establishment of this Royal Commission was directed by the New Zealand
Government and that the airline should not be ordered to meet any part of
the public expenditure so incurred. As a statement of general principle,
this is correct. But there is specific statutoty power to order that a party
to the inquiry ecither pay or contribute towards the cost of the inquiry,
and that power should be exercised, in my opinion, whenever the conduet
of that party at the hearing has materially and unnecessarily extended the
duration of the hearing. This clearly occurred at the hearings whieh took
place belore me.
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In an inquiry of this kind, an airline can either place all its cards on the
table at the ourtset, or it can adopt an adversary stance. In the present
case, the latrer course was decided upon. The management of the airline
instructed its counsel to deny every allegation of fault, and to counter-
attack by ascribing total culpability to the air crew, against whom there
were alleged no less than 13 separate varieties of pilot error. All those
allegations, in my opinion, were without foundation. Apart from thar,
there were material elements of information in the possession of the airline
which were originally not disclosed, omissions for which counsel for the
airline were in no way responsible, and which successively came to light at
different stages of the Inguiry when the hearings had been going on for
weeks, in sorne cases [or months. I am not going to burden this recital with
detailed particulars, but I should have been told at the outset that the
flight path from Halletr to McMurdo was not hinding on pilots, that
Captain Wilson briefed pilots to maintin whatever altitudes were
authorised by McMurdoe Air Traffic Control, that documents were
ordered by the chiel executive to he destroyed, that an investigation
committee had been set up by the airline in respect of which a lile was
held, and that one million copies of the Brizindine article had been
printed, a fact never revealed by the airline at all. So it was not a question
of the airline putting all its cards on the table. The cards were produced
reluctantly, and at long intervals, and I have little doubt that there are
one or two which still lie hidden in the pack. In such circumstances the
airline must make a contribution towards the public cost of the Inquiry.

The costs of the consortium should in my opinion be paid out of public
funds. The costs of ALPA and of the estates of the deceased pilots should
in my view be shared by the airline and Civil Aviation Division who each
adopted an unsuccessful adversary stance as against the pilots.

For the reasons given, I make the [ollowing orders:

1. I fix the costs and disbursements of the consortdum at $72,461.64.

2. 1 fix the costs and disbursements of the Airline Pilots’ Association in
the sum ol $31,675 lor costs and $5,123.89 for disbursements.

3. T [ix the costs and disbursements of the estate of Captain Collins at
$61,709.76.

4, 1 fix the costs and disbursements of the estate of First Officer Cassin
in the sum of $55,808.53.

5. T order that the whole of the costs referred to in paragraphs (2}, (3),
and (4) above to be paid as to two-thirds by Air New Zealand
Limited, and as to one-third by the Ministry of Transport on behalf
ol its Civil Aviadon Division.

6. The costs incurred by the Government in respect of this Inquiry have
been calculated by the Tribunals Division of the Department of
Justice at $275,000. A substantial liability for the burden af such
costs must lie upon the State but in my opinion the State ought 1o be
in part reimbursed in respeet of the cost to the public of the Inguiry,
and I accordingly direct that Air New Zealand Limited pay to the
Department of Justice the sum of §150,000 by way of contribution to
the public cost of the Inquiry.
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