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WRAMSPORT OF BAUXITE AND ALUMINA °

<« Volume, Costs, Technical Background, Future Trends

Ocean Transport

The pattern of international trade in aluminium raw

saterials has changed considerably since the early
196D's. Not only have major new sources of bauxite

supply been developed in Audrtralia, West Africa

and other arcas, but conversion tn alumina
has also been ancreasingly carried out by bauxite
exporting countries resultino in a rapid growth in

shipments of this mat. .ial',

In the period 19€6-76 total world combined ship-
ments of bauxite and alumina increased by 80% from

23.4 willion tonnes to 42.3 million tonnes. ' Expressed

as bauxite equivalent this represented a growth
zate of some 7.7% per annum. During the period
the alumina ccmponeént of the trade arew signifi-
cantly but expur'ienced a severe decline during the
1975 recession unlike bauxite trade which continued

to show some modest growth as set out below: .




TANIE 1

Worl4 Sesbarne Trade in Beuxite and Alumine

Beyzite Alupine
(nillien tosnes) {million tonnes)

1.1 2.3
12.0 2.9
12.2 4.1
15.6 4.4
17.9 5.8
10.6 .8
17.5 1.3
1.9 . 9.1
12.8 10.0
12.8 .8
33.2 9.1

The tem years to L97¢ vas chararterised by f£ive mein
davelopeents. These were:-

a) A swetnined igwardl trend in primexy
du“‘- otvmumption (apart from the
ssthack in (973) with growth ratas
avezragiag 7.08 p.a. Ln western countxies
and 6.5V in mmetern countries.

The rmpid zise in Australia‘s baunits
ang allaina shipmnts which accownted
for 4.3% andl Nils rempectively of warld
seabgme trads in 19656 and some 22.00
and €N respactivuly by 1976,

e gmwth and subsecjuent decline in
Carilbesn alunina production which zose
from 0.8 million metr:ic tomnes ia 1966
te & peaX of 1.5 million tonnes in 1973,
falling to 1.7 million tommes in 1976,




(1iv) The very rapid increase, irom 197)

onwards, in West African bauxits shipments

which rose from 1.1 million tonnes in
1972 to 9.6 mi lion tonnes in 1976 almost
entirely due to the development of the
Guinea deposits.

{v) The increasing importance of Western
Buropean imports of bauxite and alumina,
which accounted for some 17.0% of total
trade in the two commodities in 1966 and
38s by 1976.

Changes in the volume and direction of ocean trade
over the past decade have Leen accompanied by far-
reaching changes in bulk transportation and handling.
At a comparatively early date, the aluminium industry
initiatsd the transport of materials in bulk, usually
as full shiploads, in order to reduce, or control,
transport costs, but the changing structure of
international trade from the early 1960's onwards:-

1) encouraged the 1se of larger and, in
some instances, specialised vessels of
ths bulk carrier type to effsct even
larger savings in freight on ths longer
routegs. V

(1) stimulated investment in modern bulk
handling equipment at many ports shipping
or receiving aluminium raw materials to

permit the employment of larger ships.

o




and led to an even greater dependence

on long-teram bulk shipping arrangesents,
fraight contracts or period time-charter
agreements being increasingly preferred
to proprietary control of ocean transport
operations.

The aluminium industry is unique in its high degres

of vertical intagration. The greater part of all ocean
trade arises at mines or plants which are captive, or
which aze tied in other ways to individual companies
Oor multi-national consortia. Against this background,

it is hardly surprising that a large and growing

proportion of all shipments of aluminium raw materials
are carried under long-term arrangements. Open-

market, short-term chartering operations, as will be
shown, only cater for marginal transport requir ments,
with the result that fluctuations in the “open”
freight market do not hive an important impact on
transport costs.

Although shipping distance - which, on some routes,
can exceed 11,000 miles - is a major determinant of
transport cost, it is not the only one. The
efficiency of the ocean transport system - port
capacities, cargo handling, size of ship, type of
ship, organisatjon of shippinq, etc. - is also
important.




Alternative Shipping Arrangements

while some aluminium companies have chosen to
integrate the ocean transport of raw materials into
their nverall operations, by owning bulk veesels,
there are various alternatives to be considered
vhich meet the gensrally-expressed preference for
long~term shipping arrangements. Obviously, there
is greater security in owning vessels, as certairn
cf the aluminium companies in North Americ& do,
vhile there is the advantage of being able to
stabilize costs.

With the high degree of vertical integration within
the aluminium industry, it is not surprising that

the responsibility for arranging ocean transportation
lies with aluminium rompanies rather than with their
suppliers. This position is, however, being
challenged by the countries mining bauxite, the
majority of which are in the Third World and recently
independent, partly through participation in, or
control off, the off-shore operations of the major
companies but also through their attenpts to
legislate their way i1 o the snipping bu iness.

Proprictary control of shipping is, in fact, less in
avidence in the bauxite/alumina trade, increasing

reliance being placed on other types cf transport

arrangement. When raw material volume is known,

or can be estimated reasonably accurately, as is
often the case with individual plants, the shipper -
generally an aluminium company - may prefer to

enter into a contract of affreightment (or COA) to
satisfy the shipping requirement. This oﬁtion

removes all financial risk, other than the obvious




sonsegquences of tha oparator not carrying out his
sontractual doligation, and is, in fact, a relatively
wtraightforvard way in which transportation cas be
socured in advence and perhape more imgx ctant -
':ltught costs stakdlized.

'The amount of caxgo - as well as the frequancy of
" shipments - normally specified under a COA, although
the owner may carry other carxge, substituts vessels
(or sub-let shipasents) and chasge schedules in order
tooptinize the employnent of his flset. To obtain
this operatianal flexibility, the operator is fre-
wquently willing to quate a highly competitive rate
and there is little doubt that under present market
oonditions, tha COA is a less costly method of
‘tzansportation than either vessel ownership or the
other msain option, the period charter.

‘Bvea those aluminium companies with proprietarzy
fleets will fregquently supplersnt their transport
capacity by timechartering tonnage for short or

long periods. The charterer (in this cass, the
sluminiux coapany) is able to control the schefuling
of the vessel, ensuring a high level of operating
efficiency in the transport anct handling of materials.
Depending on the length of the charter, the vessel
may even possess special features (e.g. shallow
draft) to increase its efficiency, or reduce costs.
Another advairtage of timechartering is that transport
ocosts can be estimated fairly closely, being based

on a hire rate per DWT/month anreed with the vessel's
owner (which may escalate modestly) plus the cost

of fuel and port charges.

v
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Another cption, used on cextain routes, is to charter
vessels for single trips. The risks associated with
this type of arrangement which is essentially to

cover marginal transport .equirements is that (1)
vessels may be unavailable at short notice, or dealayed
and (ii) the shipper is exposed to short-term market
fluctuations, which may not necessarily be to his
advantage. Such spot chartering is - as will be
shown later - responsible for only a small part of
the total trade in alum!nium raw materials, reflecting
the dependence of the industry of longer, more stable,
shipping arrangements based un freight contracts, or

owned and timechartered tonnage.

Only rarely, for example, are vessels required on a
one-trip basis to transport aluminium raw materials
to Japan. The Japanese have a unique systeam under
vhich the aluminium companies enter into "cargo
guarantees” with Japanese shipping lines either
directly, or, more usually, through one or other of
the Japanese trading houses. It is sometimes feasible
for the shipping company to allocate one of its own
sl .ps to the trade and th re are, in fact, :2veral
specially-built bauxite carriers in the Japanese
fleet which regularly procecd to the same plant,
though not necessarily from the same source,
Alternatively, the Japanese shipping company can
deploy chartcre; vessels, usually those taken for
longish periods under "tie-in" arrangements with

foreign interests.

The bauxite carriers under Japanese flag - listed
below - are employed mainly in Australian trades,
although the smaller ones are often required to load
at Bintan Island or Malaysian ports:-




TABLE 2

Nane DWY Built Owner

NIKKEXI MARU No. 2 18,506 1963 Nippon Yusen Kaisha

SEIRYU MARU 21,021 1968 Taiheiyo Kisen KK
EIRYU MARU 22,103 1942 Taiheiyo Kisei. KX
WEIPA MARU 23,594 1969 Daifchi Chuo Kisen
NIKKEI MARU No. 3 29,700 1969 Nippon Yusen Kaisha
SHORYU MARU 32,400 1971 Taiheiyo Kisen KK
KAIRYO MARU 32,941 1971 Taiheiyo Kisen KK
NIKKEI MARU No. 5 33,876 1974 Yamashita-Shinnihon KK
NIIHAMA MARU 76,324 | 1971 paiichi Chuo Kisen

A problea in arranging transport has been the trend
towards consortia in establishing bauxite mines or
alumina plants., Not only 15 scheduling of vessels
made more difficult, "take or pay" contracts prevent
raw material output from being adjusted in line with
reduced consumption downstream at company plants, but
Government action may place responsibility for
shipping in other hands (as, for example, in the case
of bauxite shipped from Guinea).

3. Bulk Shipping Market and Frecight Rates in

Bauxite/Alumina Trades

A large part of the trade in aluminium raw materials
is - as has been shown - conducted under long-term
arrangements, the freight rate per tonne either being
fixed, or establislied wndependently of the charter
market by negotiation. Open market chartering does,
howsver, cater for port of the industry’s raw

material needs, supplementing shipping capacity either

owned, or operating under long-term freighting
arrangements.




Open-market freight rates are rarely stadble for any
length of time, fluctuating in response to world

wide changes in the demond for shipping services in

the bull %o-d~-  Trocuspatly, the rete ch2rged (which
may be either on thoe cargo, or, through tive chartering,
on the suip) Is for a single chipraat, and is not
rezpresentative of average transport costs bacauge

of the widesprcad dependence on stable, long-term

freoigating, or integrated transport.

Not only are single-voyage charters only a small
part of the bulk shipping requirement generated by
trade in bauxite and alumina materials, but, in
many instances, the practice of sub-letting cargoes
disguises the dependence on proprietary carriage,
or other forms of long-term freighting. iloreover,
in ¢.'y a foew trades ig thexe sufficient open-
cirket chartering of ships to enable freight rate

trends to be chserved with any accuracv,

{}a have chosen to illustrate trends by presenting
freight rate daty for three routas: (i) Jamaica-Us
Gulf, (i) Guinea-US Gui. and (Li1) Rustra.le-NW
Burope. These freights - shown in Table 3 - have

b2en extrapolated from reported charters (“"FPixtures”),

ths ranced values, in U.S. Dollars per cargo tonne,

being considerad representative of average freights

on tha routes selected,

The trend ~ illustrated by Graph 1 - kroadly mirrors
the depressed market conditions which set in early
1971 and which persisted, to a greater or lesser
dearece, through to ihe middle of 1972. At that

tire, certain developments (e.g. large scale purchases
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BVOLUTION OF S 'NGLe VOYAGE FRER:GHT RATES POR

TAMLE 3
PULL CARGOES OF BAUNITE: 1972/77

(U.5. Dollars per Cargs Ton)

1
"ALE JABAICASUS CULP | K.AUSTRALIA-X. v. rLROPL PORT SAMINA-US GULY )
DI STANCE 1,050 15,000 ‘ 4,900
1z 25/35,000 oW 45/68,000 W 23/29,000 T ‘ ,
1
RS 85 - "5 SHNC P10 23,000/15,00p  OT 24,000 SHINC/1B, 00 MUIKC FiO
U TR 0.8 0.50 3 - 328 -
- 2 0.85 - 0.93 Im=-3m -
a 0.0 " 0.9 390 - 4.8 -
‘ 0.9 ~ 0,93 am - 4,10 -
% 1.00 - 1.0% IN' AR | -
J4 1.03 - 1,10 423~ 4.0 -
4 1.15 - 1.20 4.30 * 4,00 -
A 1.25 = 1.3 4.4 - 4.9 -
o 1.40 ~ 1.3 4.75 - 4. 10 I -
o 1.50 = 1,80 3.0 -8 : -
u 1,88 = 1,78 RN » -
o .75 - 1,88 010 - 6 ‘ -
Wl g 1.% - 2,00 “m - 700 - |
4 2,20 ~ 3.0 8- 1m - ,
u 2.0 - 2,680 18 -1.N -
A 2.% - 3.00 1.0 - 808 -
| u 3.25 - 3.50 LB .M -
4 3.0 = 3.7% 0“7 - 9 6.3 - 0.2
J 3.3~ 3.90 2.9 "L 0.3 - 6.20
A 4.00 - 4.1 12,00 13 L4 630 - 6.38
I 4,23 - 4,39 14.25 “13, 5 .3 - 6.0
° 4.0 - ¢.® 16.00 "7 L6 0.35 ~ 6.43
» €“1 - 6% 17.50 ~16, ™ 6.3 - 0.5
» .00 - 5,25 1.® =101 0,40 - .30
I TR 4.50 ~ 5,00 10.00 -18 % 0.0 - 6.7
r 4.5 - 8,00 10.00 -1 5 6.8 - 6.9
n $.00 - 3,20 TR T 8.90 = 1,00
A 3.3 ~ 5.30 18.1% "1 1) 7,50 = 7.28
) $.20 - 5,38 18.25 -A8 1 2.0 - 1.1
3 3.00 = 5,20 10.30 18 .74 .9 - 1,00
J 4.75 ~ ¢.% 16,00 14 21 6.7 - 0.9
A 4.5 - 4,60 17.80 16 ™ 6.3 - 6.0
. 8 4.00 ~ 4.10 11,00 ~17, 14 610 - 8.33
° 3.715 - 3.% 10,0 161 600 -~ 6,28
" 3.40 - 3,60 TRTRIT 5.2 - 5.0
P 3.10 - 3.2% 14.00 =18, 08 4.7 - 4.9
WS J 2,20 ~ 3.00 A2, 1A 4.30 - 4,73
r 2,70 - 3.50 1090 11, 50 4.00 ~ 4,0
a 2.5 - 2.6 5.2 "10.0 3.9 -«
_ A 2. ;-1 ™ 3.0 -1
2 2.70 - 2.38 100 - &Lt 3.40 - 3%
3 2.15 - 2,30 5.6 - 600 3.40 = 3.48
3 2.18 -~ 2.3 .0 - oM 3.4 - 3.%0
A 2,15 ~ 3.20 .8 - 5 3.40 - 3.48
s 2,15 ~ 3,20 3.3 ~ %6 3.40 = 3,43
o 3.15 - 2,20 " - .8 3.40 = 3.48
N 2.1 - 2,20 00 - 7,00 2.4 - 2,48
B 2,13 ~ 2,20 ~1.0 - 7. 3.4% - 3.%0
w9 2,10~ 2,20 2.00 = 1. 3.2 - 1.%0
r 2.15 - 2,.% LTI 2 3.3 - 3.90
u 2.00 ~ 2.10 7.9 - A% 3.00 - 3.4
A 2.25 - 2.%0 ’m -8 4.00 - 4.3
" 2.% - 3.¢0 9.0 10, 2 - ¢.%
4 2,30 3.10 0.0 - i 4.00 - 4,23
3 2.00 -~ 2.25 050 - ain 3.00 - 3.2%
A 2,00 - 2.%8 028 - 90 3.00 - 3.25 {
s 2,00 - 2.3 .3 - 3.00 - 3.23
o 2.10 - 2.2 EERY 3.20 ~ 3.40
" 2,00 - 2,20 .78 - & b 3.00 - 3,20
[ 2. - 2.70 1.9 - 800 3.00 = 3,30
(1.3 LI 2,07 = 2,20 803 - %08 3.00 - 3,30 ~
4 2,00 - 3.35 .80 = .M 3.10 - 3.3
B 2,10 = 2.30 .48 - .7 4,90 = 3.48
A 2.10 - 3.20 XTI A 3,20 - 348
» 2.20 - 2.4 10N 3.40 - 3,00
5 J 2,33 ~ 2.4% 700 - T.ae 246 - 3.%
| J 2,35 - 2.8 .9 -4 3.48 - 3.30
j A 2,15 - 2.3 .00 = 1.% 3.40 - )@
s 2.0 - 2.20 %.% - o 3.3 - 3%
o 2,13 - 2.3 9| - e 3.40 = 3.0 |
] .15~ 4.3 L9~ N2 3.40 - 3,G0
. ' [ 2.5 - 2.3 1.5 - A 08 3.40 - 3.0 N




f20

$1s

fi0

78

- 11 -
. BVOLUTION OF SINGLE VOYAGE FREIGHT RATES FOR

FULL CARGOES OF BAUXITE: 1972/77

(U.8. Dollars per Cargo Ton)

[N AUSTRALIA - NW EUROPE |

[PorT KAMSAR - U S GULF]
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of grain by the USSR} combined with a buoyant
world cconomy, brought about a sustained upward
movement in freight rates, which was not halted
anttl the middle of 1974. The “break® in the
market wag iaitiated by the®0ll Svisis”, which
caugsed combined ionnage to spill over into the

dry cargo market, but it was some time before rates
for the smaller vessels weakened. Since then,
freight rates have subsided to extremely low levels
due to a world recession, the stagnation of world

trade and the resulting tonnage svrplus.

Generally, single voyage freight rates for bauxite -
as Table 1 reveals - were, in terms of U.S.
Dollars, at their lowest in the early paxrt of 1972
and 1975, recaching a peak in late 1973 and early
1974. The most responsive tc market pressures of
the three trades was that betwcen Australia and

NW Europe, rates risinq from a "low” of $3.65 to a
"high" of $18.% - a fivefold increase - for ship-
ments between 45-65,000 tonnes of bauxite., In
contrast, freight rates on the - horter, 1.05 mile,
voyage between Jamaica and the U.S. Gulf remained at
more reasonable levels, an. did not, in fact, rise
much about $5.00 bufoure declining. However, the peak
of $5.50 per tonne FIO recorded in this trade was
‘six-and-a-half times the iow of $0.85 seen in early
1972 for the v3§,000 DWT size. Latterly, freights
have remained above $2.00 per tonne.

It will be observed that spot freight rates for bauxite
do not fully reflect differcnces in the length of
haul. 1In 1972, despite the excrptionally long voyage

to ports in NW Europe round the Cape, freight rates
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from Australia fell to only $4.0C a tonne on free-
in-and-out terms and even during the recent
‘epresajon war: reduced » $7.00 despite t' e much
higher fuel prices, escalation of operating expenses
and changes In exchange rates. At the peak of the
market, shippers were penalized by the high freight,
although a high proportion of all shipments on this
route are covered by treight contracts, the operators

sub-letting shipments in thc open market when they

are not able, or unwilling, to employ their own vessels.

There is, in fact, a geod supply of vessels for this
trade because of the proximity of Japanuse ports,
“Panamax" tyres balasting away to lcad bauxite at
Weipa after dischatrging coal or iron ore. This
explaing why freight rates between Australia and
Burcpe are o low, owners accepting a logss simply

to avoid long-ballast voyoges.

The other principal trade identified in the freight
rate data is that between Guinea and the U.S. Gulf,
which comm:nced in 1973 fnllewing the upening of
Port Xamsar. Bulk carriers of up to 50,000 tonnes
capacity are required for this trade, which is
directed to Alcoa's Point Comfort and Mobile plants.
Initially, spot freight rates were in the range

U.8. $6.45-37.25 pexr tonne for shipmwents in this
size of ship, bdt since 1975, have averaged abnut
$3.50. At this level of freight, Guinea bauxite
(from Boke) may be delivercd more cheaply to plants
along the U.S. Gulf coast thdan can material from
traditional origins, such as durinam {(maximum 20,000
tonne shiprents) or the Dominican Republic. This 15'
why more bauxite ls imported into the U.S. Gulf trom

Guinea than from any other source other than Jamaica;




in 1976 2.36 nillion tonnes were received by
Gulf plants, or 18s of the total.

Guines bauxite 1s taken by Nalco's partne:s in
PIOPOTLLGL v wdir 84l.ity, Wel.y transported to

St. Croix (Virgin Islands), Port Alfred (Canadm),
Motterdam, Pouto Marghera (Italy) and For (Prance)

as well as to the U.S. Gulf. However, the Guinea
Governnent is noninally resjonsible for arranging

the shipsent nf 50% of the bauxite exported from

Port Kanear and, until recently, chartexing operxations
were condiacteil through "Afrcbulk”. The problen,

with shipping operatians in the hands of the aluminium
mtés {orr their brokers), as well as those
nominated by ihe Guinean authorities, has heen to
maintain efficient schoduling of shipments as, at

the present shipping rate of 8 million tonnes per
annum, vesselis call alimst daily. Inevitably, more
and more reliinnce has been placed on long~-term
arrangenents, and less on spot chartering, one of

the reasons biing the azarcity of suitable tonnage

in the 40-60,00 DNT range on that side of the
Atlantic.

Only raxely are vessles chartered to load bauxite on
routes other tthan thosc covered by Table 3. However,
alumina cargoi:s featun: regularly in the charter
market on a variety of routes. The principal origin
is, of course, Australia, shipments of up to 50,000
tonnes being Fixed fram sither Gladstone or Western
MAustralia port:s to the U.S. Rorth Pacific area fairly
regularly. For the 8,500 mile haul from Kwinana, in
Western Austnilia, to ports like Perndale, freights
peaked at almnst $20.00 per tonne in =arly 1974, but
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ha*e recently been in the ranye of $8.00-$8.50
per tonne for shipments of around 35,000 tonnes,
larger vessels are required to the shorter voyage
from Gladstore, to Tacoma, reducine rhe freight by

approximately $1.5%0),

Alumina cargyoes do, of course, arize at other plants,
although charter:d ves:els are normally only required
for occasioudl shipments. OfLen the destination will
be unusual; for example, the requirements of the

smelter at Bale Comcau in Canada may necessitate :

shipping alumina from Stade, West Germany rather than

from the usual supply source, Corpus Christi.

Qcean Transports Costs

While the high degree of integration exerts a major
influence, the existing pattern of international
trade in materials employed tin aiuminium production
also reflects comprtitive relationships arising
from (1) tho quality, quontity and pricing of these
materiale ard ({1} cost of coeen chtoping. Ocean
freight and other stipping and rargo handling costs
4o, of cource, constitute o large - Af variable -
element in total raw material costs, and for some
producers are of critteal importance, particularly
those dependent on "armslength” sales of a low-value

material like buuxite,

The level of these transport costs is related, in a
general way to such factors as shipping distance,
the size of shipload (and, therefore, the type of

vessel employed), and the way in which ocean

e
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LXANSPOr i Dhui if cToaBeied. Lan economies of
scale, as t.ey apply to crean shipping are well
known but, sLuanly wtated, froight Costs increase
with the le.jg.h Oof baul and decraase with vessel
sige, the e~n'ovwment of the lavner bulk s..ips
offerin;y sivbstain'iil suvings in freight on all
but the uhocteost soules,

A corparisecn of ac.ual freight rates charged on
cargoss ot bouxit¢ or alumipa iilustrates these
relationshins guite w21l. Howvever, the picture !

becomes confuced ard scmaninat distorted when

shipping -osts are comparad simply on the basis of
freight rates. ¢ more satisfactory approach is to
base the cotrarison oo en antlysis of veussel costs,
explaining tte» A.frerenees resulcing from route
lengths and shio s1zn peofercuces in terms of the
real, undegt ing couos of provading the shipping
service, Justi{ic:itiv-. fer this apprcach lies in
the widnspread dopendeice, within the aluminium
industry, on rraprictary vessels, or other stable,
long term frelgutir: arrangesents under which the
actual freicsnt charge por tonne of material shipped
is much cleser to tlhe  .sts borne hy the essel

operator.

gased on a «oooivqye of oresent shipping practices,
four ~irs ¥ snip wese seclected for study: 15,000
DWT, 35,000 DWT and €0,000 IMT. The fixed and
variable costs asoaciated with the operation of
these sizes of baln voesso) wece quantified and
compared i1n orduer *o prowvide estimates ot unit
transport cos* per tunne of casgo on specified

routes. ‘"'t resuits ehown on Tables 4 and S



xepresent the real cost - under 1976 conditions -

of transporting bauxite in typical sizes of ship,
on the routes listed under contractul terms. The

unit costs are not freignt rates, or an approx-
imation of these, although the differentials are,
to some extent, ceproduced in the market place.

Comparative Occan Transport Costs Over Principal
Routes between Bauxite ILoading and
Discharging Ports

TABLE 4
N.W. Europe
»_ KOTTERDAM
. 15,000 25,000 35,000 60,000
Origin Vessel Size: WD WY DT VT

SURINAM
GUYANA
JAMAICA
GUINEA
AUSTRALIA

(Paranam)
(McKenzie)
(P. Rhoades)
(P. Kamsar)
(Weipa)

U.8. Duilars per Tonne

6.10 4.70 4.20 3.7
6.90 5.50 5.20 4.90
6.30 4.30 4.20 3.70
4.90 3.60 .40 .10
16.50 12.90 ii.30 10.30
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Oxigin

SURINAM

GUYANA

UINRA
AUSTRALIA

TABLE S
!l NEM ORLEAL.

1%,000 2%,000 35,200 60,000

Vessel Size: ner owT DHT

U.B. Donllars per Tonne

(Paranam) 4.0 3.30 3.10 3.00
(McKenzle; 4.60 3.90 3.8¢ 3.70
(P. Foades) 1.4 2.10 1.9¢ 1.0
(P. Kemsar) 6.30 4.80 4.% 3.%
(Weipa) 1}.90 10.80 9.4¢ 8.40

It 4s not proposed to closely examine +'e structure

of shipping costs. Essantially, the corparison is

based on the three main cost e2lements inrolved in

providing such a shipping suirvice, which are;-

(1)

(11)

(111)

The capital charnes (including interest)
assocliated with t‘he purchase of the
particular size, .or type, of vassel,

The annual cos .of cperating the ship
at seca, and in purt, wvhich arises from
crewing, insurin], maintaining and

senaging such a vessel.

The expenses incirred on indlvidual routes,
and which are latgely compusi:d of the cost
of fiwl  (bunk:rs) and por: charges.
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There is, as one might iulpect, considerable
variation i{n such costs. Capital repaytents

vary with price; the method and financing
(particularly the pertod employed for
depreciation), interest rates, etc., while

enquiry among shipowners as to their operating
expenses produces some startlingly different answers.
Expenditure on fuel - by far the largest item of
voyage costs - depends not only on the vessel's
speed but also on the type of fuel burnt, where ‘
supplies are purchased and their price and the 1
days per voyage and in port. Port charges (and

canal tolls) are signiticant in overall trading
costs, but can also vary considerably.

Despite these variations, the cost data used to
calculate unit transport costs for selected routes
i8 conasidered to be representative of average
operating conditions within the bulk shipping
industry in 1976, Another key variable is the
time taken to complete the trip as, in additlion
to mileage, one also needs to know the vessel's
speed. When calculatin; cost, it was asswned
that each ship would make an average of 14.5 knots
{or nautical miles) per hour - equivalent to a
steaming distance of 150 miles daily. This means
that the trip te the U.5. Gulf from Jamaica takes
three day:, whereas, at the other extreme, the
voyage to Rotterdam from Australia is of a month's

duration, vven via the Suez Canal.

Distances, in nautical miles, between the point of
origin and destination shown in Tables 4 and 5 axe given
in Table 6 over:-

[ ‘s}



TABLE 6

Shipping Distances Between Principal Ports

{nautical Miies)

b e e e e e e S o

Deartinataon
Origin woading Port
NW Furope Us Gult

SURLIIAM Paranad 4,080 ~.560
GUYANA McKenzie 4,10 2,390
JAMAICA vort Rhoades 4,300 1,050
GUINEA rort Kamsar 2,80 4,50 !

|
AUSTRALIA  Welpa 10,900(S) 10,080(P) |

e e

While the unit costs preseated in Tables 4 and 3,

in U.8. Dollars per topnse, confimm that costs diminish
with increasing s:ze and rise with increasing shipping
distance they also quantity the absolute cost
advantaye in replacing a small ship with a larger one.
The saving wilil be gqreatar on the longer hauls than

on the shorter router, [t can be seen that the
eqployment of o U500 ton vessel in place of the
16,000 tonnerz pre.ently uscd torx bauxite  hipments
from Suriv:un to, say, tae U.s. Gulf, would, =u the
figures given, only resault in 2 reduction of ubout

20% in trausport costs, the =aving amountang to
slightly ovior UL5.81.00 per nonne. On the ioager,
4,50 mile, veyage trom Guinea to the 0.8, Guit,

the inereasad sioc- of shipload lowers cneng by

$1.50 per toane, or almout 258, whilie on the very

auch longer haul from Australia, cosrts are reduced

by over U.S. $5.00.

o
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Clearly, further savings ccn be achieved by increasing
the size still further, although thase may be
dissipated by the longer pariods rgquired for loading
and dischesg!~~ conresdacs,  Al*routh constrained

by draft restrictions at the Weipa terminals, as

well as the probable nuzed to trangit the Suez orx
Panama Canals, Australian shippers nov omploy 60,000
tonners al~ost exclusively on tha long haul to

N.W. Europa, reducing the unit cost to just over
$10.00 per tonna.

Present shipping practices, as far as the size of
vessel is concerned, are in fact different at each

of the loading ports distinguished in Tables 4 and

S. Under 1976 conditions, the thaoretical unit

ocost of transporting bauxite to N.W. Europe would have
benn within the following ranges: Surinam $4.5-$6.00,
- Guyana $5.5-$7.00, Jawaica $4.0-$4.5, Guinea $3.0-$3.5
and Australia $10.0-310.5 per tonne. The unit trans-
port costs may also be c:ipressed in U.S. Cents per
tonne/mile, and while thes~ vary from a3 low as

0.10 U.S. Cents on the longest hezuls to 0.15 or
hicher on the shorter rou.~s on which smaller vessels
are operating, tie averace would be almost 0.1l

U.8. Cents.

This appraisal sf costs enables the competitive
position of exporters of aluminium rav materials to
be evaluated and permits an estimate of the possible
saving in freight which would result if they were

able to increase shipload lots. Bauxite can be
supplied to U.S. Gulf alumina plants from Guinea
more cheaply than from Surinam, vlere vessels are
rarely able to leave with more than 18-19,000 tonnes




r -

on board owing to the shallow river bar. By
employing vessels over 5¢,(00 T to load at

Poct Kamsar, the members of! Halco have been able

to squalize trampsport casts with those frxom
Suiinam, even though the 4&.stance is such higher.
Gainea, it will be noted, nlso benefits considerably
fron proximity to N.W. Eurcpe and the provision of
deap-water loading facilitl.es et Port Xamsar,
Asstralian suppliers are al: a disadvantage because
of the long hauls to markets other than Japan, and
these can only be overcone if even largsr bulk
vessels are intcoduced ixto this trade to reduce
transport costs still further. This would require
port development to permit. 100,000 ton shipments to
be consigned to European or: U.§. plants.

8igzes and Types of Bulk Veusel

Present shipping practices in the bauxite/alumina
trade have been determined by sany other factors
besides cost, but, where practicable, the industxy
has applied new and more af’ficient methods of trans-
port and hardling. The process of change - which
has resulted in a progrenti.ve increase in the sizes
of bulk vessel employed on many routes - has,
however, been ifipeded by rurious restraints, some
associated with the problen of handling larger
shiploads (such as draft limititions at ports
shipping or receiving aluninius raw matsrials),
other stemming from the sat:ure, and usage, of the
materials. Anyone associated vith the industry will,
for example, be aware of the nted for covered storage,




of the practice of blending bauxite, and the low
material throughputs of individual plants and
spelters, all of which affect the size, and
frequency, of shipments.

for some, the solution to these problems has been

to introduce specialized shipping, or employ
innovative handling methods. Built to operate
shuttle services between more or less fixed points
of origin and destination, the "bauxite carrier"

is the most highly spacialized type of vessel
encountered in the trade, some even possessing
sophisticated conveyor-fed, self-unloading devices
to overcome deficicnces in the shore-based facilities.
There is, however, a considerable loss of flexibility
and, in practice, any bulk vessel - with, or without
cargo handling equipment on board - is suitable’

for the transport of aluminium raw materials,
provided it can be handled by the ports where loading
and unloading takes place.

The question of the right type of ship is related to
the size of shipload, as those over 20,000 tonnes can
most conveniently be handled by vessels of the bulk
carrier type including ore carriers, OBO carriers
and even ore-oil vessels. For anything smaller,

the shipper would probably have to consider employing
a ’'tweendeck’ carqo ship, although there are bulk
vessels available to load 10-20,000 tonne lots. As
distance is a factor, one should, perhaps, make a
distinction between the shorter hauls, which employ
& variety of ship types including barges, and the

longer routes. On the longer voyages, bulk carriers
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have nov largely supplanted other typesof shipping
Decause of their greater efficiency, and one would
estimate that bulk vessels haul over 708 of total

crade in aluminium raw i aterials.

Extensive use of smaller, mainly "break-bulk”
vessels is still made, however, in certain trades,
especially those crossing the Caribbean or arising
in the Mediterranean. On these short-haul routes,
this type of shipping has a useful function, partly
because of the shallow drafts required to load
bauxite or alumina at certain ports, but also because
it enables the movement of raw materials to be
integrated wath the movement of general cargo into
the Caribbean. Among those operating such services
is the Alcan group, whose subsidiary, Saguenay
Shipping, operates a mixed fleet c:;f conventional
vessels, mainly under charter. Certain of these
ships still ply between the Caribbean area and Port
Alfred in eastern Canada with bauxite, but the
principal cargo is now alumina, which originates
from Alcan's two plants in Jamaica. Other examples
may be cited of this t. e of operations, uch as the
service provided by Alcoa Steamship Co.

Alcoa's fleet includes two small, 15,000 DWT bulk/
oil carriers designed to carry bauxite (in centre
tanks) on the outward voyage from Surinam and return
with either fucl oil and/or caustic soda for the
alumina plant at Paranam. Like other vessles in
Alcoa's fleet, these recently built ships were
mainly intended to operate a shuttlc service between
Paramaribo and the privately operated transhipment
station at Tembladora, Trinidad, and are, in fact,




of barge type construction. Alcan also operates

combined carriers, tut the larger vessels of this
type, virtually all in he 50-150,000 DWT class,

have only a ninor role in tlie bzuxite trade owing
to their cdesep~draft.

The size of chip uscd in the bzuxite/alumina trade
is possibly of greater interest than type.

The main trend over the past ten ycars ox 10 has

been the transition from emall (i.e. less than

20,000 DWT) to medium-sized ships. Vessels of

100,000 DWT and ahove have been introduced into

the bauxite trade but they rcrain the exception.

Bulk carricrs - mairly specializnd bauxite carriers, -

were eble to penatrate the trade at a comparatively
sarly date, coming into widespread use in the
Caribbean area. Subsequently, with the growth of
shipments frcm Australia and, latterly Guinea,

the porportion of total secaborne trade in bauxite/
alumina transported in bulk vescels steadily

increaged, and is now - :arly TO%,

The only data on the size distribution of shipping
transporting aluminiun raw uaterials is provided by
Pearnley & Eger and issued in their annual publication
"world Bulk Tradcs". Unfortunately, it is not detailed
enouch to establish prefcrences in individual trades,
merely estimating the percentage of total trade,

in tonnes, handled by vessels in selected site

groups. Table 7 and the accompanying graph which
summarizes this data, shows that the share of the
smaller mainly 'tweendock' ships is not as low as one

aight have cxpected, remaining at over 30% through
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to the mid 1970's. Indeed, vessels below 25,000
DWT carried 43% in 1976, compared to 53% in 1971
and 518 in 1966, this sizeable market share reflect-
-ng the larde tonnages . ' aluminiusl raw meterials
moving short distances, or to and from ports with
gestricted drafts,

On the longer hauls - that is, those of 3,000 miles
and longer - the trend has been to replace small
and medium gized bulk carriers in the 25-40,000 DWT
zrange with those of larger capacity in order to
minimize transport costs. ‘The statistics show that
whereas the percentage of trade in alumtinium raw
materials carried in vessels above 25,000 DWT but
below 40,000 DWT has fallen, the larger sizes have
Deen able to increase their share from 3% ten years
ago to over 3Ov. The participation of the larger bulk
vessels, which range in size up to 80,000 DWT, or
even bigger capacities, is most pronounced in the
trades originating in Australia. The Australia-
Burope bauxite trade alone amounted to nearly S
million tonnes in 1976, generating a transport
requirement of close tc 30 thousand sillirn tonne-
miles, and, not surprisingly, shippers allocated
vessels of over 60,000 DWT and above to this trade
whenever possible. Even larger vessels would be
used if pregent limitations at the ports of Weipa
and Gove were removed, a bulk carrier of : 120,000
DNT probably representing the optimum on routes to
either the Mediterranvan or N.W. European ports.

Elsevhere the employment of large bulk carriers in
the 40-60,000 DWT cateqgory (which is estimated to
have transported 17% of the total trade in bauxite/
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alumina in 1976) is largely confined to the West
African trade - specifically, the large volume
:xade in bauxite betwee Guinea and variou . European
and North American ports. With the build-up of
shipments from .ort Kamsar, increasing reliance has
bLeen placed on the maximum size able to leave fully-
laden and conveniently discharge at ports of
du=tination, which {or most routes means a vessel
of at least 50,000 DWT. This policy has, of course,
Jowered transport cnsts considerably, capitalizing
on Ciuinea's proximity to markets in Europe, as wall

2% North America.

Bou the bauxite/aluuina trades will evolve over the
naxt ten years is difficult to predict but a contin-
uvation of past trends can reascnably be expacted to
cocur., With mediuvm and large-sized bulk carriers
already participating, to a greater or lesser degree,
in all the principal bduxite trades o further
penctration by vessels of 40,000 WT and upwards can
be expzcted, Similarly, one would expect the
waximun size trading wi'i bauxite to be r ised,
folloving Lustiiir pore davelopment .n Australia,
‘lest Africa and other exporting countries. Shiploads
of alumina will also increase in size to enable other
types of ship to be replaced by bulk carriers,
although it is fiot envisaged that individual
smclters will ever be able to recieve, and store,
lots much above 50,000 tonncs.




Port Facilities and Limitations

Both the size and, to a lesser extent, the type of
vessels shipping aluminiia raw materials depends
ultimately on the adequacy, or otherwise, of the
facilities at ports of origin and destination.
Conditions at principal ports shipping or receiving
cargoes of bauxite or alumina will not only determine
the maximum size of ship trading with these materials
but will also govern the speed with which trade is
transferred to larger, oore efficient, vessels.

The efficlency of ports depends on (i) the water
depth alongside the berth(s), or in the approaches
ﬂ:l.) the average rate, in tonnes per Lour, at which
vesgels can be loaded or discharged by the available
cargo handling equipment, and (iii) the provision of
adequate storage, partly tn ensure quick turnaround,
but also to accommodate large shipments.

Ports have, in general, undergone continuous improve-
ment over the past decade but, even now, there are
tily a amall number of t rminals equipped . load

the larger bulk vessels - defined here as ships over
50,000 tonnes capacity. The limitations at ports,

or private berths, receiving shipments of bauxite ox
llumina are even more restricitive, the high cost

of dredging bet;.hs or approach channels, of installing
high capacity bulk handling equipment or providing
additional storage space, preventing much needed

deepening or modernisation.

Investment in improved loading facilities has been
undertaken not so much on the basis of cost-benefit
analysis, as with the object of enabling producers




to defend thair position in an incressingly
competitive marxket by lowering transport costs,
and while there aze still severe restrictions

in South Ararica, neces.itating tranchipmeat, orx
tha departurc of vessels part-ladan, depths of
8.5-10.5 metres are genazally available at the
loading end. Thcre are, in foct, several loading
ports wvhich ara oien to vessels drawing more than
12 gatres {or 39 fezt) of water fully-ladan. This
dopth - cxceeded at mejor poris like ¥aipa and
Port Kamsaxr - corresponds to a chip of up to
50,000 DMT, providing that the shiploading
facilitias parmit the transfor of bautite (or
alumina) at an cconcmic rate. Loading rates of
between 3,003 and 6,000 tonnes/hour are required
fo: large vessels, the rain problen being dusting
and blov-off and avoidance of wetting.

The problem encountersd in adrth-east South Americs
is the shallow bar at the touths of the riverss,
which limits the size of ship able to leave fully-
l2den to only 20,000 VY. The possibility of
devaloning naw dseper=u ter facilities ha. been
investigated but apparently without success.

The vazious bawd.ﬁe loading terminals in the
Caribbean islands are accessible to nediumn-sized
vessels of wp to a maximum of 50,000 IWT, the
lergest tonniges being handled by the terminals

ip Jamaica (principally Ocho Rios and Port Fhoades) .
Excellent facilities are provided by Port Kamsar,
Guinea ~ whirch is open to vessels of up to 60,000
DPr with tidal assistance - and major Australian
terminala. WVessels of up to 70,000 DAT can berth
at Weipa - rrached through a seven mile long dredged
channel - th: depth in the approaches and at the two
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berths allowing even larger ships to load on
favourable tides.

It is, of course, usuil for bauxite loading
terminals to be privately owned and used exclusively
for this commodity, explaining their greater
efficicncy. The position at ports receiving carqgoes
of bauxite (or, for that matter, alumina) is
somevhat different in that a large part of the
trade is directed to large multi-purpose port
complexes, rather than to separate terminals
located alongside, or in close proximity to alumina
plants (or smeltcrs). However, when one examines
the pattern of shipments it is evident that the
sajority of shipments are, in fact, directed to
consuming plants located at, or near, tidewater
with separate facilities for receiving incoming
cargoes rather than to large ports linked to

inland transportation systems, at which the material
is transhipped to rail or barge.

Of the bauxite imported ‘nto Europe, the largest
tonnage is still handled by major ports like Antwerp,
Rotterdam and Emden, which possess sophisticated '
bulk~handling facilities, although the position has
changed as new alumina plants have been located at
coastal sites. ~

Virtually all the bauxite shipped to North America
and Japan, however, passes through privately owned
berths, mostly olongside alumina plants. For
example, all the plants located along the U.S. Gulf
coast are served by private facilities limited to
vessels drawing up to 12.0 metres (or about 40 feet)

e
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laden. Each plant has, in fact, what amounts to
a pre-dstermined pettern of bauxite supply, the ore

coming from captive sources. Table 8 shows the
uantities received in 776, and the orig:ia of
shipments:-
| TABLE 8
Bauxite Shipment: te U.S. Culf Coast o
Alumic. -Tarls: 1770
{Million Long Tonws)
To: B.ton + Coxrpus Point

' ‘ Yrom; Mobile Rouge Cramercy Ohristi Comfort Total
JANATCA - 20 1.8 21 0.6 1.5
Ocho Rios - - - 3.1 - 3.1
Port Xaisar - 1.2 0.9 - o.1 2.2
Rocky Point - - - - 0.5 0.5
’Oft ”‘o‘des - O.a 0.9 - - 1.7
DOMINICAN REP. - - - - 0.6 0.6
Cabo Rojo 0.6 0.6
BAITA - - - 0.7 - 0.7
Miragoane - - - 0.7 - 0.7
SURINAM 0.6 11 = . el 1.4
Paramaribo - 0.8 - - - 0.8
oth‘t ’ozt’ + 0.6 003 - - ’ °¢1 100
GUINEA 0.7 0.3 - - 1.1 2.3
” 222 2
Total 1.3 1.4 1.8 i.e 2.6 12.9

4+ includes shipments to alumina plant at Burnside from
Surinam and Guinca.

| P ——— x.}




Alumina shipments, arising at various locations,
are more widely distiibuted than those of bauxitae,
and are frequently consioned to inland smelters,
necessitating transhipment. Even so, ths greater
part of the trade is handled by separate, shore-
8ide facilities owned, or controlled by aluminium
companies, or their subsidiaries, which are often
alongside coastal plants. Most of ths smelters in
Rurope dependent on off-shore alumina supplies are
located on, or near the coast, justifying the
provision of separate unloading facilities. The
same is true of those in the north-east of the
United States, Japan and in other areas, such as
the Near Fast, Africa and Latin Aserica which are
not. integrated with alumin»producing facilities.
The greater part of the alumina shipped to the
United States, for example, is destined for smelters
in the area known as the Pacific North-West
(essentially the states of Washington and Oregon) .
Four of the nine existing smelters in the area
{including the "Intalco” fa.cility at Ferndale) are
served by ports in Puget Sound -~ principally Tacoma,
where there are specialized alumina handling .
facilities adjacent to the Kaiser plant. The
other reduction plants in the Pacific North-West
are located along the Columbia River, alumina
bsing unloaded at Longview (Reynolds), Portland
(Mart.n-Marietta) and Vancouver (Alcoa). While
discharging rates are a limitation, vessels of

up to 50,000 tonnes capacity are employed to bring

in alumina from Australia, cy the Caribbean.

Within Western Europe -~ the other major destination
for alumina shipments - the largest tonnages are

handled by smelters in Scandinavia (including Iceland),

L



ths United Kingdow and the Netherlands, although
certain other countries such as Spain also have a
piseable import requirement. Norwegian smelters,
raceiving supplies frow Jameica, et¢., ars, almost
without svrr-tion, on ticewater, ar? no~sess private
shozeside facilities forxr handling raw materials at
ratas of up to 500 tons/hour. In the United Kingdom,
sepaxate provision was made for shipsents of alumina
when the Q:cisfon was made to proceed with the
construction of new sxelters at Holyhead, Lynunmfh
(sexved by the port of Blyth im Northumberland) and
Invergordon. There are also private facilities for
recaiving alusina in the Netherlands at Delfzijl {on
the Exs) and Vliissingen (at the mouth of the river
Scheldt).

The efficiency of many of the ports handling bauxite
and alunina ia nore & question of the materials
handling egquipment available and its psrformance, thaa
the physical constraints on ship site imposed by

water depth, atc. lIncreasingly, bulk vessels of the
size required rely on shore-side facilities for
Roading and unloading aluninium raw materials, while
Roading ratas of up to 3,000 tonnes/hour or higher

pan be achisved by travelling (or slewing) shiploaders,
unloading normally takes m:ch lonqger,

{irabs or clam-shell units are the most common equip-
sent at ports or terminals receiving shipments of
bauxite and alunina. Discharging by this method is
not only inherently slow, with 1,500 tonnes/hours
nbout the maximum effactive hourly rate, but also
makes the elinmination of dustinga difficult and
almost insurmoustable problem. The need to upgrade

e



unloadlig ruoe L. wiwely recocaized crd & graat
deal of ricuurca s bean carricd out into con-
tinuouc vrnlocders wnd other innovative naterials
handling o - =ant to cvarcene this problen, and
provicae an allicrnutive L. yrab discharge. 3uch
golutions ¢, howovor, demand large cepitnl expend-
fture ¢n uniocadyrs, cenveyors, surge fecllities and
stackingy ricr went. Lhich, in cany instupcos, are not
Juatille? Ly b Tlow of meterials into the iadiv-

icdual alvnl a plont, or aluminium smolenz.,
taviro--2.val cnarddzrations and e nead for dust

froe trausfor of eilier bauxite or aluminz from shore
to ghip ad vico-ver-a bhas aluo led to cther
devaloprines in vrtericls hanliing. Tho3n rauge from
tha "c_ :ting" of Lo goab joun to confine tae free-
flewi o roteos s, teotet Canl o curtalne and other
dovlong e e bt coas ot rollutiva, to cornhisticated
Aul--Lon oy L, Glr erentnie, the rooottly completed
iratcitat - ot wtory, Woeatora Lustralia s completely
geal~d anl sl U hy @ vac un: cleanding system as

reli as L0 o ol frels Lt loading terinals  for
eluni=u (e+ 7000 fuvree/hecr) ever built. Stricter
AAlluidon concrul red amentg kave alno o osulted in
thh opplicat’cn o, oorictle breding as a rethod of
elininztt-v ¢ i, this s particulavly [~portant
for alv—i—n, IR NS enly 14 atiborne fuihit undesirable,
but a svhnt Jonial L ount sea b lost daring

transi~r to the atoo o ~hose, Unfortunttely, pneumatic

unlotdors {or LuwadGern) only have copacliiies between
100-507 tonn</kour, whicl. eans thet thoy have the
same dselva anes of the conventlal grab if one

wera nsider) o3 b intvoduntion of larcer vessels,

e d
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Land Transport Systems

Although the bulk of this paper 15 concerned with
the ocean transport of biuxite and alumina the
importance :i !.:nd truniport syutiws wust not be
overlooked. Hauxite is an intrinsically low

value material. 1t is therefore essential that
highly efficient handling and transport systems are
adopted in its production and delivery to the
consuming plunt. Often the systen used o transfer
bauxite froi: the wmine site to the alumina plant or,
in the case of exported bqpxite, to the drying plant/
stripping terminal, is onc¢ of the key factors in
determining the viability of the hauxite cparation
{other than the quality of the bauxite and proximity
to a potential marker).

In considering Jand transportaticn this paper hus
concentrated on long distance high capacity systems,
The short haul generally involving off-highway
trucking or a conveyor ysteun used to move material
from the miae sive dircet to the alumina plant or
alternatively te a central point for subsecuent
transhiprens ¢t o brlk P ondling spat 1 is usually an
integral part ot the mining system adopted and is not
considered here.

wWhilst the following discussion is confinedro bauxite
such of the comment applies to the transport of
wmina.

Other than hybrids corsisting of one or more transport

methods there are essentially six alternatives:-
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(1) Road

(it) Railway

(44 0) Trunk conveyor

(iv) " Aeriai ropeway
{v) Canal/bargn

(vi) Pipeline

To examine the econemics of the alternatives is
difficuit a» each pro;ect presents Lts own
particular tharscteristics and probleas involving
guch variables s haul distances, terrain, avail-
ability cf nuvigoable water, delivery point, etc. *

However, scae interesting compdrisons can be drawi

from recent studies of alte rnatives considered for

a particular project.

This project envisaged moving some SM wet tonnes

of material (12% moisture) over a distance of some

40KM in a straight line from mine to port. The
three alternatives considered were conveyor, rail-
road, pipeline and barging on a newly excavated
canal.

The following table shows A comparision of the capital
cost and opuration cost of the alternative methnds
considered, It should be noted that in the case of
the pipeline syStom “here ire a number cof almout
insurmourtable technical probilems associated with

its use. Aerial ropeway and road transport were
considcred inappropriace in view of the length of

haul and tonnujes involved.
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Cost c&rlson for various Transportation Systems

Q- N

N
Saul distance 40Kkn
Material Bau ‘te (128 moisture’
Tonnage S million tonnes per annum

(equivalent to 4.4 million tonnes
dry hasis)

Cost Estimates 1976 US dollars (dry basis)

oysten Materia  Capttal cone  PUSCI GRS SO g Tl
U$/tonne U$/tonnes U$/tonne
Railway ~8cm 40 0.40 1.82 2.22
Trunk Conveyor -9¢m Jo* a.30* 1.36 1.66
Canal/barge ~8cm 66 0.12 3.00 3.12
Pipeline ~0.2mn 20 0.25 0.91 1.16
Pipeline -2mn 35 0.85 1.59 2.44

Based on 20% of capital cost,to cover interest
charges @ 124 and a return of capital over 15
yYears, plus all ancillary financing charges.

* Based on figures supplied by Cable Belt Ltd.,
Camberley, England, for a typical installation
without adverse ter. iin.

The canal/barge option has considerable operating cost
advantages but the high and probably uncertain capital
cost makes it an.unlikely choice.

The two pipeline systems considered were arrived at
after tests established that pumping coarse material
{-5cm) was not practical due to the high pressure
losses resulting from the high velocity necessary to
maintain the particiles in suspension. Pressure
losses of the order of 280 p.s.i. per Km were
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anticipated. In order to handle such coarse material
centrifugal punps would have to be used pi‘ovidtnq

only about 500 p.s.i. per station. Minus Zms oaterial
could be punped, but again at excessive capital

and operating coust due to pressure lusses of 160 p.s.i.
per Km, The only economic altermative of minus O.2mm
resulted in a marked veduction in capital and operating
oosts as pressure losses of only 32 p.s.i. could be
expected. Nevertheless the pipeline option was
disgarded as slurxy transport of bauxite creates
considerable handling problems and dewatering problems
at the port site and alumina plant whilst degradation
within the pip=line was unpredictablie without larqge
scale teating. Although the fine bauxite product
would be suitable to feed a specifically designed
alumina plant it would be difficult to market the
product as most existing alurina plants would be

unable to handle the material.

The railway option although high in both capital and
operating cost would become competitive at signifi-
cantly higher tonnages say 10-12 million tonnes per
sannum,

The trunk conveyor utilising the well tried cable-
belt system is the Lhast alternative. It had the
advantage of low capital and operating cost without

the disadvantages associates with slurry systems.

It offered considerable operating flexibility as the
capacity of the system could be doubled at low capital
cost by ircreasing the belt speed.




TABLE 9
_JEl@ Seaboroe Trade in Sauxits and Alwmime ‘

_supits {(Millions Tonnet '

1966  1976(P) 1906 (E)

Caribbean 8.2 8.3

18.0
South America 6.5 1.9
West Africa 0.7 $.6 16.0
Mstralia 0.9 7.3 8.0
rar East 1.7 2.0 2.0 ﬁ
south Eurcpe 2.6 1.8 0.3 . |
Other Areas 0.4 0.3 0.9 '
Total 21.1 1.2 43.0

Alymina (Millions Tonnas)

1966 197¢(P) 1906(8) .

Caribbean 0.0 1.7 .5
South Amserica 0.7 1.6

West Afriia 0.% 0.5 2.0
Australia - 4.9 8.0
South Europe 0.2 0.6 0.5
Total 2. 9.4 1%.0

Souxce: O0.P. Drewry
Peanley and Rgur
Bgook Hunt & Ansociates

Porecests: Brook Hunt # Assoclates
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)
s. forscast Trends in Tronrportatins of Bouxite and Alumina
that vill be tha dominent influences in the volume
er4 paterns of trc<. in thu perici to 19867 Firstly
50 rate vi yioo < . weThd sliociniun Jewand is
unlikely to rmnintain the historic averaga of 7.0% p.a.
Although significa... Tiowty in alw imium consuaptien
chould occur in the tsansn~ct, autoroblle, container
end packaginy intrntrton (::-ztiealavly canstock
cutside !orth Areziza) thase a:e vialikely to entirely
off-get the rl-wer crowii in il~h volnae industries
b evch as cengiztetivcn cad conavaer coeda.  These t
factors, toc~thier vith o glover arowih in the world f
cconomy erc 1lilcly to result in tie rate of growth t
for primary alu.liniva consrT.tion u-clining to between !
&-¢4y p.a. 4n tie 1€.7%'s, Oihor siqnificant factors
vhich cculd 1= Yurno: vesld bavyite end alumina trade i
in tha currc=t Gl po~telog
{1) nea Sl veards greatoer fragmentation
c® *hg uaeldls al'minlua irdustry with
prow ~=ol”or capicity brirg increasingly
tozated o0up Feem tla trad tionel areas
a0t Smanten Tuen-a eed Tapan. In
rarticulsr thy grecine dmportance of
gouth - 2ica, a1 i prodvcer and consumer
of S=th taurite on? alvmina, together with
tho Li!.nlyﬁh::; in alvmina imports into
Irie2le Naziorn contring,
(i) Zagh=rront tvoer in elue=inium raw material
is exwect~d to increase viilst greater
corretition covld Crvnlop between existing
bauxitn c1C atvinjum nroducers and new
gscurcac of prolrstion in hoth eastern and
vasiern courtving,
i .
]




(144) Despite increasing competition Australia
should be able to continue expanding its
dominance of the world alumina trade as
shown in Table 9,

(4v) The underlying costs of transporting raw
materials will continue to rise ultimately
affecting competitive relationships
between bauxite and alumina producers and
encouraging a further rise in the

alumina component of seaborne trade. P

{v) Despite limitations on acceptable shiploads,

due to stocking and cther considerations,
improvements at ports and terminals will
continue enabling larger visselsto be used
with an increasing share of the bauxite
trade being handled by medium and large
size vessels in the 40-100,000 DWT range.
Similarly for alumina bulk vessels in the
20~50,000 DWT range, particularly on longer
routes, will be employed to reduce costs
and improve handling efficiencies. Wwhilst
cost and envisonmental considerations will
encourage investment in new and improved
cargo handling equipment which, in turn,
will “aid the progressive increase in sizes
of shipload acceptable to alumina plants
and aluminium smelters.

In the short term there are signs of a modest growth
in international trade in 1978 despite the continuing '
economic problems. This hope for improvement will

not, however, restore equilibrium between supply and




demand for bulk shipping and this excess capacity
will prevent any significant rise in freight rates.
The curxent sffective surplué in the dry bulk
shippiny market is some 20 willion DWT which compares
with a total f.ec. capacity of some L million DWT.
The indicated surplus of 74 compares with the 12¢
laid up capacity in the tanker market. Although it
can be argued that an upterm in the world's steel
industry would immediately absorb the overcapacity
in the dry bulk fleet there appears little likelihood
of this ccrurring until well into the 1980‘'s. 1In
the interval there is every pussibility of a further
decline in world shipments »f metallurgical coal and
iron ore. At the time of writing the Japanese are
reported to be attempting to neqgotiate reductions in
shipments from Australia of 5% for both iron ore
and coking coal.

In summary the ncxt three years or more will continue
to favour those producers of bauxite and alumina with
long shipping distances. In the longer term the
increasingly competitive environment for alumina and
bauxite producers will provide the incentive for
dmproving effi:iencies ln all transport systems
utilized by the industry. .
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