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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