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SUMMARY

The methods and overall economics of the mining,
transportation and treatment of the Streaky Bay Gypsum
Deposit are discussed and developed,

Tha shostage of suitables fresh water in the
Streaky Bay aves may be a restriction on the production
rate of washed gypsum,

The sconomics are such that a production rate
of 400,000 tons per annum of washed gypsum will service
the corresponding capital requirement at a vate of
approximataly 28 per cent,
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INTRODUCTION

Aﬁwﬁaximat&iy 30,000,000 tons of gypsum of
90 per cent or higher purity, lies in a deposit near
Streaky Bay, which is located on the Western Coast of
South Australia, This report will discuss the mining,
transportation and treatment of this gypsum and
present the approximate relationship betwsen pate of
rotutn on capital and production rate,
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LOCATION AND NATURE OF THE GVRA3UR

The location of the gypsum deposit and more
specifically the ares for which a Spocial fining Logse
has been granted are shown in ?ig@#@& 1 and 2, Appendix A,
The depusit lies 8 to 12 w&i&a‘fwmm Streaky Bey and & to 8
wiles from Scoale Say,

‘The gypsum occure in lakes which ave usuaslly
- covered with water during the winter months and dry
in summer, The ground waﬁar level dows not drop much
- helow 5L 61)@

8.8, Fﬁy&@ﬂ (2) describes tha amg@azﬁ
as folloms s
‘ The average dopth of the deposit is approximately

6Ft., wilh a meximum depth of 7Pt, Sand, flour end
ceystalline Porme of gypsum ocour fn the deposit, Average
snalytical results for the upper 5ft. of gypsum sand in
the lake beds are gywaum 91 per cent, calcite 6 per cent,
‘sodium chloride 2% per cent and insolubles 3 per saent,
Comparable figures for 630 mill&aw tons in the Lake
‘MmacDonnell mrem at present being worked, are gypsum 95
per cent, caleite 4 per cent and sodium chloride in the
vicinity of 0.4 per cent, (The Pigure for sodium éhloride
does ndt refer to an average over the 630 million tuns,
but was estimated from e limited deilling progremme (3) ),
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The grade of gypsum saleable Por use as &
poptland sement vetapder or the manufacture of plaster
depends lavgely on the noture of the fmpurities,. An
acceptable sodiue chlovide content for Chese uses is in
the vicinity of 0.1 per cent, For plaster menufacture
colour of the Pinal product is slso of prime importance,
in gensral, the grade of gypsum marketable for these uses
depands on tests demvnstrating the production of a
satisfavtory final product..

For suricultural purposes there is greater
tolervance of impurities as would be sxpscted.

At present Cleor Chemical have a highly secret
process opereting suceessfully in the U,.5, producing
elemental sulphuy from gypsum., The only information
available concerning the Pesd at the moment is that high
grade gypsum is belng used, however operation of the
plant is not nocessarily sestricted to this (4).

For all but, perhaps, agricultural use, Streaky
Bay Gypsum will require weshing to vemove excessive sodium
chloride and othey impurities, '
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AMDEL (5) have proposed a suitable washing
plant for producing plaster grade gypsum. The suggested
flow sheet is veproduced in sppendix B, figure 1, The
prelininary fessibility etudy is based on this flow sheet,
For the most likely usss of Lhe Streaky Bay Cypsum, s
sashing plant differing only in insignificant (at this
stage) detell will be required. Further washing tests
will be required at a later stage to finalize the
#low sheat,
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METHOD OF MINING AND TRANSPORTATION

Dredging is cvonsidersd the most practical mining
mothod because of the nature of the deposit, A suction
dredge, with e cutting head is proposed, The gypsum
will then be mined as & slurry. This will sllow
transportation over the lake surface and to washing end
shipping facilities by pipeline. An added adventage
of this means of mining and transportetion is that it
gives a continuous Plow which could eaﬁaaxuabiy be fed
directly to the washing plant,

Alternative mining methods, for exsmple by
dragline oy butket dredge, would involve movement of the
mined gypsum over the lake surface by wehicular transport
or perhaps conveyor belt, The soft natuse of the lake
sugface sules out the use of drump trucks. A small
railuay could bo used to transport the gypsum to the lake
shore, howsver, this means of transport has not the
desired Plexibility., Trensport acvross the leke surface
by conveyor belt has all the Plexibility of a pipeline
but {8 likely to present & meintenancs problem due to the
number of exposed moving parts., Hoverceraft would seem to
 provide an excellent means of transportetion across the
lake and possibly to shipping facilities, howsver for the
purpose of this proliminavy feasibility @&udva pipaline
ttu%agm&ta@i»n is sssumed, :

o ; zr m&a&ﬂg and ﬁmuﬂs@avta%imn costs prove to be o
;majax proportion of the total costs, it may be necessary
to ewamine in greater dotall the above alternatives,
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, The existing shipping facility in the area is
the Streaky Bay jetty., The jetty is about 1000 feet long
of which about 250 feet is available for berthing., The
depth of water at low tide is about 9Ft 6 in, and this
1imits bevthing to vessels of approximately 1,000 tons
carrying capacity, Clearly, this facility s unsuitable ,
for shipping gypsum except perhaps for the South Australian
domestic market,

The develapment of a suitable deep-water
shipping facility is necessary. The South Australian
Department of Marine and Harbours have locked at the
Streaky Bay area with a view to establishing a deep-water
shipping facility, In their opinion, the only suitable
areas are paipd Bay, Sceale Bay and Perforated Rocks.
These are shown on the Admiralty Chart, appendix A,
figure 4, Both Baird Bay and Perforated Rocks would
require extensive dredging and rock cutting to open up a
channel to the open sea, A facility in Sceale Bay would
require no dredging but Sceale Bay is exposed to westerly
weather,

The consetvative opinion of the Department of
Marine and Harbours, is that Sceale Bay, without the
construction of some form of breskwater, may be unusable
intermittently throughout the yeay for a total period of up
to 6 months. WNo weather recordings have ever been taken in
Sceale Bay.

For the purpose of this study Sceale Bay, because
of very approximate costs estimated by the Depaprtment of
Mariné and Harbours for developing each site, its suitability
for the disposal of the water used for washing the gypsum
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end its close proximity to the gypsum deposit, is
considered the most promising site for the development

of a deep~water facility. Befors a final decision is made
on the site for shipping facilities it will be necessary
to have the Department of Marine and Harbours carty out

a detailed study. '

There is a possibility of financial assistance
from the Commonwealth Government for the construction of
shipping facilities i{f long term export contracts are won.

The conventional method of leading, that is by
conveyor belt, is assumed for the purpose of this study.
The gypsum, in a slurry, could be transported Prom shore
to ship by pipeline., This would involve equipping the
carrying vessels with dewatering facilities, Long term
shipping contracts could possibly Justify this.
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TILITIES
Sufficient land for siting of the gypsunm
washing plant will be availeble from the pastoral lesses (6))

Electrieity requiremsnts will be reasonably
nodest, The Streaky Say Power suquivements sre at
prosent supplied by generating Pacilities operated by the
Stroaky Bay ODistrict Council, For low gypsum production
rates the council may be able to upgrede its plant to
provide the necesesry power, For lavger gypsum production
rates Lt may be necessary to purchase gensrating plant.
Howower, if the power demand is lerge enough the Elentricity
Teust of South Australia would be interested in sxtending
their service to Stresky Say, when the production rate
and hence powsr requirement has been decided, the Clectricity:
Trust should be approached for their attitudes and
suggestions. For the purpose of this preliminarvy atudy
gensrating plant will be sssumed necessary,

Froshwater will be necessary for washing the gypsum
Sceale Bay in located within 1} miles of thes Robinson
Freshwater Basin, Streaky Bay obtains Lts water supply by
pumping from an open trench in the Robinson Basin, The
fresh groundwater of the Robinson Basin ocours ss a thin
layer resting upon end in contact with saline water (7).

Freshwater for wsshing gypsum, except at very low
production rates, is unlikely to be avallable from the
Robiason Sasin,

The South Australisn Enginsering and Water Supply
Department has besn approached informally sbout likely
sources of water. They are prepared to fnvestigate the
situation thovoughly on recelipt of a written reguast oube
lindng the water reguiremant,
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A comprehensive hydrological study will be necassary
before the final production rate can be decided. The
unavallebility of fresh water may preclude the production
of washed gypsum et an economic rate, -

For the purpose of the first look at the
economice of washed gypsum production sufficisnt Presh ground
weter of suitable quality fs essumed to be aveilable from
8 nearby areas,
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Eatimated costs and revenue foy production rates
of washed gypsum of t&‘,ﬁm,ﬁ snd 100,000 tons per ennum
are ashown in table 1 of appendix 9. The costs have been
satimated on high and lm m@m, which give sn -
indication of the wwmtf.iw sonfidence level of sach
wtﬁmﬁm '

&&mzmg an swoonsntisl relstionship betwsen
mm capital and operating costs and rate of production,
‘cost and rete of return envelapes can be consbructed
as shown in Piguves 1,2 and 3. |
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& production rate for further investigation
cun be chosen from figure 3, according to the acceptable
rate of vetugn, For example, for a rate of veturn of
25 per cent before taxation, & production rate of
approximately 400,000 tons per annum is necessary.
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Sy far the greatest proportion of total
ceapital coat, about 70 per cont, ls required for the
provision of shipping facilities,

HBining and transportation require sbout 1/6th
to 1/10th of the capitel., Although the capitsl cost
of aining and transportation may be sble to be veduced
by using diffesont methods, opersbing cost will be
incroased and the overall sconomics of the project will
not be greatly effected,
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4_&&1%@&1@ *nush water in the %&x&m&y Bay srea is
B pate of washed gypsum, A hydealagical study will

,A'ﬂa&mw i« ﬁhe a#ma* L

(3)

(a)

;ﬁuwahaw washing au@ f&&wtﬁaa factor uasaa wlll be
' required before design of the washing plant and
‘_aiutﬁy &#ﬁﬂﬁﬁﬂ?ﬁ&%ﬂ@ﬂ pipeline can be completed,

The Streaky Bay Gypsum is unsuitable for all major
waaai&!w uses unless it is weshed. The shortage of

xikaly to pla@a a wa&hwt&k&an on the production

be necessary to dwkatmzaw the xammzy sources aof fresh

The provision of ah&wwia@ facilities requires the
major portion of capitali about 70 per cent of the
total investment over the range of production rates
from 3,000,000 to 100,000 tons per annum

A rate of roturn on the capital invested of
approxinately 25 per cent per anhum can be sxpected
for 8 production reate of 400,000 tons per annum,
provided sufficiont Presh water can be supplied cheaply,
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Appendix A § Figure 1 3 Eyre Peninsula Gypsum Deposits @
Locality Map.,
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Estinated costs and reverwe for washed gypsum
production rates of 1,000,000 and 100,000 tons psr annum
are shown in table 1, Hotes on derivations of and
sssumptions made in estimating the individual cost rzgavns
sppear &alaw. . .

The rnklumtﬁg ahxagﬁn@ facilitics waru
considered necessary te

{a) for 1,000,000 tons per annum-suitable for
handling vessels with a carrying capacity of
40,000 tons at a laadiug rate of 2,000 tons

: per houp.

(b) for 100,000 tons per annum « suitable for
handling vessels with a carrying capacity of
10,000 tons at a loading rate of SO0 tons per
hour., |

The estimates were made on the basis of the
cost of a similar facility recently constructed at
Port Giles in South Australis. A photograph of the
Fort Giles facility under construction is shown in the
Department of Marine and Marbours, South Austrelis,
Annual Report, 1968.69,

2. Drodgs

Estimates on the basis of & budget quotation
from Warmen Equipment (International) Ltd., Attstann,
H.9,.0,

y #
”‘gana gtmal
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(a) ?@t 1.@68,&9@ tons per annum an 11 inch
diameter pipeline is required.

(b) for 100,000 tons per annum a 5 inch
diameter pipeline is required.

The above aisﬁakata are agh§aét to friction
factar tests confirming the assumed friction factor.

Material costs were based on a budget guotation
from Mephan Farquann Pty. Ltﬁ«; auter Harbour, South
Australia,

Labour costs were based on the construction of a
similar pipeline on Eyre Peninsula last year by the
Engineering and Water Supply Department of South
Australia,

4.

Eatimatas béﬁad on a budget quotation from Warman
Equipment (Internatfonal) Ltd.
5, aghing Plant

The flow sheet i{s shown in figure 1,

(i) Feeders and Feed Hoppers
Estimates for feeders based on a budget
quotation from Warmen Equipment (International) Ltd.

Esﬁimakug for feed hoppers based on a budget
quotation Prom Rheem (Aust) Pty. Ltd., Wingfield,
South Australia,

(1) Rolls Crusher:

Estimates based on a budget guotation
from Malco Industries Ltd., Croyden Park, South
Australis,

éiiaﬁ
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(144) Screon:
fetimatos based on a budget quotation
from Baleo Industries Lid,

(iv) Attrition, Agitetors and Tanks:

Eatimates based on budget guotations
from Warman Couipment (International) Ltd, Dorre
Oliver Pty, Ltd,, Crows Nest, N.5.4,, Rheem (Aust)
Py, Ltd., and Lightnin &is&&u Py, Ltd., ﬁﬁaﬂﬁara;
M8,

(v) Classifiers:
fatimatos based on a budget quotation
from Warmen Equipment (International) Ltd,

(vi) Pumps and Motors:

Estimatos based on budget quotations
from Warman Equipsent (International) Ltd, and
Joy fanufaecturing Company Pty. Ltd,, fMascot, N,.5,W,

{wii) Cyclone:
Estimate based on budget quotation from’
DoresOiiver Pby, Lid,

(vill) Pipss and Pittings, Instrumentation &Electricals
Estimates based on appropriate @wrmaatagai
of purchased squipment cost Gaken from 'Costs and
Economics of the Australian Process inﬂuwtr&aa* #
The following w&raa&t«gas were useds
Pipes snd Fittings ﬁa%
 Instrumentation 1%
Electric Power Distribution 10%

Buchanan R.H,, and Sinclair C,G,, ‘Cost and
Economics of the Australian Process Industries’
with auaaiamgm&, Weat Publishing Copporation Pty,
Ltd. -

STy
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{ix) Product snd Feed Hendling Equipment:

Inclined and horizontal belt conveyors
will be necessary for transporting the gypsum short
distances and for stecking it into heaps, An
ﬁ&&iﬁﬁ%ﬂ has been made from personal cost informatiopn.

{x) tnnﬁailatiaﬂ;

Iﬁatallaﬁzma is estimated as 20% of the
augahaana aquipmnant wu&t.v This is the combination
of a peroentage. recommended by fSuchanan and Sinclaiv
ahd an additional allowance for the a#mviatmn of

umaw&mwﬁ&kiwﬂ.

8,

(&) ?m& Iglﬂﬁ,&ﬁa kuna wsr annum « 40 acres of land|
will have to be purchased and cleared for the
pipeline rightwofewny, srection of washing plant,
buildings and storage,

(5) for 100,000 tons per snnum - a m&aimuw of
30 acres will be required,

Land will be availeble at §10 to 820 per acre
from the pastoral lessee according to Mr. D. Aney,
Town Clatk of Stresky Bay. An additional allowance is
made for levelling and clearing.

ﬁa&immﬁmx have besn based an tha raxlaalng
taqu&rﬁmmaﬁag |
(s) for xgﬁﬁﬁgaﬁw‘&aau pap annums
s six cylinder utility « for gensral uss.
a four wheel drive utility « for pipeline and
punping station maintenance,
s amall bulldozer « for hendling the stored
gypsum, :
(b) for 100,000 tons per annum the four wheel drive
vehicle can be used for both general use and

oo
o J‘x

;/ana ytinal
e mnn}
L\,. )

i
]

B 17



maintenance work, The eix cylinder utility
is no longer needsd,

A budget price for & suftable bulldoxer was
obteined from the 5.8, Tractor Company, Enfield,
South Austeralis,

8.

Kn&i&aﬁ«a awuuw wwgnt&*nn«tu a&w &Q&ﬂa H.P,
for 1,000,000 tons per annum and 1,000 H.P, for
100,000 tons per annum, A budget gquotation for
diesal driven generators was obtained verbally Prom
AT, Aust, Pty. Ltd, &ﬂ@iﬂgﬁﬁg South Australia,

ﬂmau&tumantn are an administration office,
maintenance workshop and garege, Cstimates have been
based on a sintsun standard.

10, Bors

?h@ iwwa&ten &f una @hi ﬁ%ﬁuib&l&ky of uaing
above for Ffresh water supply will depend on the vesults
of a hydrologicsl study., The tough sstimates are made
on the basis that the bore L8 within ressonable
proximity of the washing plant,

11, Fupthe E Ehngine g ane Lommiasioning Costs
, ?ua%hwt nark leading to the ﬁa&u&lﬁﬁ design
of the Pfacilitiee must be carried out, Included are a
hydrological survey, further washing tests and friction
factor tests for scourate design of the pipsiine,

Start-up costs are estimatsd at 10 per cent of
purchased equipment costs from data collected by
Buchanan and Sincleir.

we W

Fad
e
& awamtmal

\Jm‘nratmn
@



§--029

Thia i3 an akhmm&_ te account for changes
in design which may result from further work.

S
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L 9 : i

ﬁangumuw taauirumaatu ara as falluua ™

(a) for 1,000,000 tons per annum «
1 NManagey
B Process Operators
2 Enginespepperators for power plant,
1 ritter
1 Electrician

| 2 Labourers

{b) fut 100,000 tons per annum «
1 Managey \
2 Process Operastors
1 Enginser<operator for power plant,
1 Fitter/Eloctrician
‘2 Labourers,

The shove assumes any major maintenance
jobs will be done by contract labour,

Diesel fusl reguirements have been caloulated
on the besis of 0,375 zﬁﬁ/gﬁ@; houe,

Matatunun@m cost por annum is eetimated at S
pey cent of Pixed aawital excluding cost of shipping
facilitios plus 0,5 per cent of cost of shipping
facilities, These percentages are suggested by
Buchanan and Sinclair,

when private shipping facilities are used, wharfage is
generally charged at a quarter of thie pate,

-yl «

Whaefage on gypsum ie 15 cents per ton, However,

P § J‘
ana!uurm”‘
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?hm F@&lmwima ﬁﬁﬂ&&wimﬁiaﬂ va&mw have baeen
used e
Deepesss shipping facilities 5%
Dredge 10%
pipeline 5%
~ Stags pumping stations 6%
wnshing Plant 10%
flotor Vehicles 10%
fLlectric powsr gensyators 8%
Buildings &%
Boze and associated piping 5%

The rates are based on sxpected uquxammﬂt
14fe and ate not aaﬁaﬁamxily the same as the
depreciation rates used For taxation purposes,

B,

?ﬁﬁ&& aﬁa«@u&ﬁma&&a at 0.5 por cont of
fixed capital excluding cast of shipping fecilities,

o yiii =
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This 48 based on an FO8 price of §3 per ton,
A separate veport (see Marketing Survey by Peta Toop)
will show that this fis the probeble selling price to
South-East Asis. '

w iN -
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APPENDIX B - TABLE 1.
SCHEDULE OF ESTIMATED COSTS.

PRODUCTION RATE (TONS PER ANNUM)

CAPITAL COSTS

~N ooy U DWW

1

(3, T O P I XY

Deep sea Shipping Facilities

Dredge

Slurry Pipeline 8 Miles Long (including installation)
Stage Pumping Stations in Slurry Pipeline
Washing Plant :

1 Feeders & Feed Hoppers

2 Rolls Crusher

3 Screen

4 Attrition Agitators & Tanks

5 Classifiers

6 Pumps & Motors

7 Cyclone

8 Pipes & Fittings, Instrumentation, Electrical
9 Product & Feed Handling Equipment

1 Installation

Land & Land Development (including pipeline right of way)
Motor Vehicles

Electric Power Generation & Distribution
Buildings

Bore & Water Supply Piping

Further Engineering & Commissioning Costs
Contingency Allowance

TOTAL

ANNUAL OPERATING COSTS

GROSS ANNUAL INCOME (BASED ON AN FOB. PRICE OF $3 PER TON)

Salary, Wages & Associated Overheads
Fuel ;

Maintenance

Wharfage

Depreciation

Rates & Insurance

Contingency Allowance ( 3 per cent )

TOTAL

NET ANNUAL INCOME BEFORE TAX

RATE OF RETURN BEFORE TAX

( PERCENT PER ANNUM )

023

100000 1000000 |
] DOLLARS .
HIGH LOW HIGH | LOW
|
1800000 | 1500000 zpoopoo! 2300000
25000 17000 | 120000 80000
100.000° 80000 | 320000 250000
85000 | 65000, 400000 300000 |
2000 1700 10000 7000 |
2900 2600 13500 12000 -
750 650 3500 3000
7.000 5000 25000 18000
4,500 3500 25000 20000
10000 . 8500 45000 40000
800 6§00 2500 | 2000
8700 | 7000 39000 32000
1100 800 8000 6000
6,000 | 4500 25000 20,000
1,200 900 1800 1400
20000 , 18000 22000 | 20000 |
159000 | 132000 | 740000 ' 580000
30000 25000 40000 33000 |
3000 2000 | 15000 10000
6,000 4,500 25000 ¢ 20000
3,000 | 2300 12,500 | 10,000
| |
| .2,280000 ' 1880000 | 4700000 | 3770000
70000 60000 | 120000/ 100000
5 00 400 2500 2000
32,000 26000 | 107000, 83000
3750 | 3750 | , 37500 37500
120,0 00 97000 , 250000 200000
| 2,300 1900 9300 7,200
7000 6000 16000 14000
| ;
240000 | 200000 540000 | 440000
300000 300000 3000000 | 3000000
60000 100,000 | 2460000 2560000
|
3 5 52 68




APPENDIX B - FIGURE 1
WASHING PLANT FLOWSHEET

iGYPSUM FRESH WATER

U FEED HOPPER

FEEDER |
| RECYCLE WATER
l vy v v | l l
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ABSTRACT

Gypsumn's largest use ls in calcined gypsum or plaster of
paris, - fire-resistant construction material. The level
of demand for this product is dependent upon activity in

housing construction in particular.

Gypsum ig an essential element in portland cement, another
major application, and is also used as & solil conditioner

and fertilizer.

The market for gypsum is adequately supplied in Australia,

which has an abundance of high grade reserves.

Australian gypsum production has increased steadily during

the 1900's to supply not only the "domestic market® but also
New Zealand and various S.E. Asian countriessy; in the latter,
gypsum appears to be malnly used in portland cement, in
contrast to the consumption pattern of the U.8.A. and
Australla, where gypsum is used in plaster of paris: portland

cement in the ratio of approximately 2:l.

So many regions throughout the world are endowed with gypsum
deposits that consumer nations are able to obtain the major
part of their requirements from local sources. Gypsum 18 a

low-value product, for which transport costs must be minimized.

The Horth american and Duropean gypsum markets are adequately

b 1 il analytisal
gxpinration
g
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supplied by their own regions, which have large reserves.

The African market appears to be small. Australia has
exported small quantities totalling 16,500 tons to Kenya and

Tanzanlia in 1963,

New Zealand imports nearly all its recuirements of 100,000 tons
p.a. £rom Australis, but the marke: has probably been captured

by the present mojor Justrallian esxporter,

S.E. Asia is the most likely export market for Australian
gypsum producers, which currently supply nesrly half the

- total estimated export market of at least 300,000 tons p.a.
However, one Australian exporter plans to increase his

export market to 300,000 tons after 1971, so that this market
may be closed to another Australian producer. Competition
for the market could also come from within, as India has large
undeveloped reserves, and Thalland has surplus production

for export to Malaysia.

analytical
exploration

v



Gypsum iz the generic name for the mineral hydrous calcium
sulphate SCaSQ@uzﬁzﬁ) variously known as selenite, a
treasparant cleavable form, usually colourless; satin spar,
a fibrous form with & silky lustre; alsbaster, a massive
fine grained varlety, usually white and translucent; rock
gypsum, a compact, granular form, coarser grained than
alabaster: and gypoite, a soft, earthy impure form,

noncoherent to slightly consolidated,

In its pure state, gypsum is composed of 32.5% lime (Cal),

| 46,6% sulphur trioxide (:5303). and 20.9% water.

analylical
explgration

v



-~ 040

CONSUMPTION

Consumption of gypsum is basically a function of the level of

activity in building and construction. as the two major uses

off gypsum are as plaster of paris and in the manufacture of

cement. Productlon and consumption of gypsum by individual

countries tends Lo fluctuate slightly from year to year., though

there is an average worldwide tendency for production to

increasse.

In the U.3., "As housing goes, so goes gvpsum. The record
shows that historically ssles of gypsum products closely
parallel housing starts. Every housing slump has eaten

| deeply into the profits of gypsum producers.® L In both
the U.S.A. and australia, slightly less than % of total
gypsum consumption is accounted for by plaster and plaster
products; this sector of the gypsum industry appears to be
more sensitive to changes, especially in private home
constiruction, than the 30¥% of gypsum production consumed

in g@mﬁnt manufacture, which has shown a steady increase

during the 1960's in both the U.S.A. and Australia.

In Australia, between 1904/05 and 1967/65, overall
consunmption of gypsum, in portland cement production,

increased by 8.383%, at an average snnval rate of 2,73

«': _‘ ’ wéﬁaw}:}@r i&}g‘}?' Ve ’?Qf ﬁ{)qp 133 pai(ﬁs

m#@»m
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whilet the amount of gyvpsum used overall in plaster of paris
production decreased by 1.71%, at an average annual rate of
wle51%, Similarly, in the U.S.A., between 1965 and 192068,
uce of g psum in portland cement retarder increased overall
by 9.10%, at an average annual rate of 3.18%, whereas gypsum
used in building plasters, excluding prefabricated products
and industricl uses of plaster of paris, decreased overall

by 27.2%, at an average annual pala of -8.95%.

analytisal
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The largest use of raw gypoum is in the manufecture of
Portland cement. From 3% to a mastinwm of 6% by weilght
of gypsun or anhydrite Is added to cement clinker before
it is ground. This quantity of gypsum retards the
setting and is an essential elament of this lmportant

construction materisl.

Aocording to the chemist of Southorn Portland Cement
Ltd., Berrima, MN.S5.W., the Australian ~tandard for
cement manufacture states that the gypsum added to
cament should contain not less than 304 sulphur trioxide,
%QE, which is ecuiveient to gpproximately L5% gypsum. L
Southern Portland Cement would use no less than 80-65%
gyosun, and do in fact use high grads 2799 calceium
sulphate supplied by Australisn Plaster Industries from

Thevenard, sScouth Australia,

The N.5.W. Geclogical Survey's booklet on gypsum says
that “the minimum grade of gypsum accgptable should
contain 37 sulphur trloxide {(equivalent to 77.39%

Ca %Q@wzﬁ?ﬁ) but manufacturasyrs prefer higher grades for

1. Rle-of«thumbd vsed by Southern Portland's chemist is 5&3
content x 2.15 = Cas0,-2H,0.

e é;a o
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®

econonle rensons.”

According to Scuthern Portland Cement, the main adulterant

to De svoided is silicar a minimum salt content of
0.1-0.2% is an additional recquiremsnt. The Chemist
also sees that “phosphates, alkalis, or organic matter

ars deleterious to cement manufacture." 3.

“The variety or grain size used is not critical but
crystals, averaging from %-inch to l.inch in length are
the optimum sizg.” 4 According to Jouthern Portland,
the slze of the gypsum materlal is not very important,
as this ls ground with the cement clinker, though less

than l-inch iz desirable.

Agricultural Gvpguw;

Ground gypsum, known as land plaster or sgricultural

gypsum, iz used as a feriilizer for solls deficient

2

e
4.

Geological survey of N.S.W., The Mineral Industry of
HeSe¥a Series, Wo. 20, Gypsunm, compiled by D.W. Wynn,
Hov. '65, p.d,

Wy, op. Cite Pobe

ihid,

oy
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l*anﬁ as a soil conditioner to

2,

in alemental sulphur,

counteract alkali in soils.

In fustralia, agricultural gypsum has been used to
advantage, particularly in irrigstion areas, as it
improves the texturs of heavy clayey soil, increasing
the frisbility so that a greater penetration of

rrigation water or raln is posgible.

o

Pt

Gypsun 1s also used in the treatment of “sslt patches®

in irrigation aress, as the calcium from the gypsum

@

replaces the sodium in the crystal lattice of the clay.

2

*he Linely divided gypsum ls more readily available to

i
the soll, gypsite {1 od) or seed gvpsum are the two

forms most commonly used in agriculture. Coarse grained

varisties of gvpsum would have to be orushoed before

application.® 3.

‘Agricultural gypsum usage would sppear to fluctuate from

year to yeary; for example, production of agricultural
gypsum in Victoria in 1267 is estimated to have been

about 140,000 tons, but, 23 2 result of drought

)

2e

3.

29,

Journal of the Australlan Tnetitute of A
a Sulphur

’ﬁﬁﬁ”’*‘“’”;www“‘”“”mw“mw " iy ‘ WRMW‘MM’WPH’) e AR5
waden Ve 33, No. 2, June 1907, pp 3
K %, o & FE U e T T, T B e L T -

JoKe Powrle, “ivagnented Rock Gypsum o

Fartilizer®,

£ L
127

NoneMetallic Minerals - A Review, Comnmonwealth Secretariat

Commodities Divinion, 1907, p.G&o.

Wym, op. c¢it., D.d.
. analylical
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/Vgypaum, which 1s a byproduct of phosphoric acid

-1 production, located at Yarraville, Victoria., . <o

LoD Danson of Ivanhoe, N.G.W., iz reported to have sold
A

Tgypsum to local farmers at $4.50 per ton in 1960, whereas

cenditions in 1968, production of agricultural gvpsum

dropped to an estimated 8,000 tons. 1.

Australian consumption of agricultural gypsum could have
spproximated sbout 125,000 tons p.a. in the late 19260's.
hecording to a mineral economiet at the B.M.R., natural

gypsun suffers little or no a@myatiti@n from artificial

%

a repraesentative of Australian Gyosum Industries cquoted
the price of agricultural gypsum at 00,30 per ton,
as-mine, Ivarhoe, .7 0. in 1270. It is unlikelv that

this discrepancy was due to price increases over time.

Sourceg of sSulphur

The possibility of using gypsum or anhydrite as & raw
material from which to menufacture sulphuric acid or
sulphur atirscted much attention in the U.8 .M.
particularly in 1007-08, because of the technical and
comercial success achieved in Eummpaﬁz‘ nd the then
high prices of elemental sulphbur at around $50 per

o
long ton.”

L3

Bleor Chemical Corp. and Powsr Gas Corp.

Le
8

3.

Jodan, e v AB0E Review, Bol.Re, p.l127
l &dM%m and Croblems, USDH, Bulletin 030, p.416
gg ‘*;@% and Inodnesring Hews, v.45, No. 24, June 3,

;a}

1960, “Sulphur-from-Gypsum processes to help phosphoric
acid makers®, Ped3s SRS 5 B Aalgtmal
euploratio
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of fmerica completed new plants in the U.S.4. in 1503 to
produce gulphur and amnonium sulphate fertilizer

mwapectively from gyﬁgummz'

In saustralia, which is particularly deficient in deposits
of elemental sulphur, the increasing demand for and
higher price of ilmports of elemental sulphur in 1204, made
processes for extracting the sulphur content of gypsum
appoar more feasible £rom a cost point of view. Ag the
process would have required considerabhle amounts of cheap
fusl, Central Pocdfic Minerals W.L. took up prospective
gyvooum areas in the N.T., close to the lavge deposits

of natural gas vhich had been established by the Magellan

g

. 2 .
and Dxoll group of Companies. These gypsum areas have

since been surrendered by Centrel Pacific.

Sulphur prices weakened considerably during late 1969,
and the selling price was reported to be as low as

T.50.812 per ton in mid- 770 in Cam@ﬁags'ﬁw that sulphui-

]

Lrowm=-gypswn processes which could produce elemsntal

sulphur for U.2.535+45 per ton are now costly by

comparison.

le
2.
3.

Minerals Yearboolk 196d, vols. I-II, pp. 559560, USBEM
The Bulletin. April 13, 1903
Minding Journal, v.275, No. 7039, July 17, 1970 "Bconocmic

gL AR

anti-Pollution Recovery®, p.43.

w 1O -
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2

Gypzum was used in the smelting of nickelifercus silicate
ores in New Caledonia, but this process has now been
replaced by smelting with a coke breeze in modern
electric ﬁurnacasﬁl

Limited cuantities of gypsum are used as a base for
paint, asz a filler in cotton and paper finishing
industries, iun the manufacture of chalks and crayons,
in the purification of turbid water, and in the
"ourtonizing® of brewery water. Australian Gypsum
Industries priced brewer's gypsum, which has been vary
well graded, at $36 per ton, whiist the price per ton

of ordinary crushed gypsum was guoted at $19 per ton.

Plaster
According to the degree and method of calcining emplay@&,.
different types of plaster for different uses can be
procuced. The most common type of plaster iz the
hemihydrate 5r “aster of Paris" ( {aa504>2,ﬁéa ) which

iz produced at temperatures between 150° and 190°C.,

1. USEM. Bull. €30, op. cit., p.5i2.

w 11 w
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With increasing temperature, more of the water of
crystallisation is driven off giving a mixture of
hemihydrate and anhydrite until £inally, at between
500° - 1,000°C, an anhydrous plaster consisting of
insoluble anhydrite, “dead~burned gypsum®, is produced.

When mixed with water, all plasters revert to gypswn,
but the setting time increacss with the temperature

used in ﬁalcinatianai*

Gypsum's real importance has been as a fire-resistant
construction material, if fire attacks a gypsum plaster
wall, formation of steam from chemically combined water
will consume heat and vetard combustion and the

remaining mineral portion of the wall is nmnmﬁlammable.z'

"The Australian gypsum industry differs from its
counterparts in Durope and america because of the local
importance of f£ibrous plaster, which is an interior
lining §@¢uliax to Australasia. Fibrous plaster is
gvpsum reinforced with fibre (usually sisal) and cast
into sheets and ornamental forms. A gypsum product which
can be used in much the same wav azs fibrous plaster but

which is an introduction from overseas is gypsum boavrd,

1.
2

YE‘W¢ G e Cﬁj.tqqr };’MS«
USEM, Bulletin 630, op., cit., p.4ll.
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a sandwich of cast gypsum between two sheets of a special
paper." ¢ Both ¢.S.R. and Australian Gypsum Industries
supply plaster to the fibrous plaster trade, as well as
marketing plasterboard, under the brands of Gyprock and
Victor Board respectively. Calcined gypsum is also used
in the manufacture of acoustic tiles, in insulating

boards and in light-waight gvpsum blocks,

Calcined gypsum iz used for the manufacture of moulds,
especially for pottery, sanitary ware, electrical
porcelain industries. "A £ired pemmeable ceramic mold
material hasz been developed that can be used in place
of molds made from plaster of Paris and gvpsum,® 2.
The extent of substitution, i1f any, i not known. Small
amounts of calcined gypsum are used in mixtures as
insulating filler bhetwesn walls of safes and £iling

cabinets and coverings for pipes and boilers.

"Caloined gypsum is used in surgery for orthopedic
bandages and for plaster casis....Calclined gypsuwn with
gpecial retardation is emploved in making casts of

dental work.? 3

In Australis, Investo Manufacturing Co. Pole, &

subsidiary of sustralian CGypsun ludustries, speclalizes

1.

Elghth Commonwentth Mining and Metallurgical Congress,
Puble Vol. 3, "ihe sustralian Mining, Metallurgical and

Min@ra& Inﬁuﬁﬁry”, ed. by J.Te vWoodcock, 19585, pp. 38687,
s b b Codlll LG8 E , '@tiip Ved5 p\uw Z?., No, 11;
NO, i§£6” DR 1$i@mlw&$¢ “A Parmeable Ceramic Mold

VeS8 BM. Bulle 530, ope cilt. p.410.
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in the production of special plasters and other products
required particularly for the dental industry. A
spokesman for the company reported that most of its
products were imported from the U.K., and quoted
English pottery plaster or art plaster at 6-~10¢ per lb.,
depending on the size of the packs.

fFoy gypsun plasters there are no real subgtitutes,

lime and hydraulic cement plasters being complementary
rather than competitive. Though wood, natural fibres,
aluminium and glass can be used instead of gypsum lath,
(€ibrous plaster sheeting), and wallboard in interior
finishing, such materials would be chosen for reasons

of art or prestige, and not of economy.’ b Gypsunm

has an intrinsic advantage over some of these competitors

in its fire-registant and retardant properties.

In the U.5.8., "The growing factory-bullt copcepts for
both housing and business room modules and complete
homes has turned largely to non-gypsum materials at
present for finlshing purposes, and if this industry
increases its share of the construction market it may

restrain demand increases for gypsum products,.® 2.

Non-Metallic Minerals - 2 Review, op. clt., p.66
UeSeBaMe Bull. €30, 25 e Ciles 13.‘320.
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sustralian Production and BExpo:

A large proportion of Australian gypsum production is
controllied by two major plaster manufacturers, Australian
Gypsum Industries Litd. of Melbourne, estimated to account for
more than 0% of total annmual production., and the Colonial
Sugar Relining Co. Ltd. of sydney, estimated to account for

more than 30% of snnual pra@uctioﬁwi'

Australian Gypsum Industries Lbd. operates through its
subsidiaries, e.g. Waratah Gypsum P.L., Murray Valley Gypsum
Pelie, Griffith Gypsum Mines N.L., at Xowglka and Stenhouse
CBay. S5.8., Central Darling Disgtrict, N,.,I,.W., and Yaapeet,
Vics CeboRey through subsidiaries, e.¢. Brunswick Plaster
Sehe, Hay and Hillston Mining Divisions, H.9.%W., Howlngd,

Vic., and ¥Yaellowdine, W.h.

According to KM Annual Review 1900, only & small proportion
of gypsuw: production is sold on the open market, as the bulk
of gypsun produced domestically is elther controlled by
consuning interests or is sold by producers under contract;
henes, information on prices is limited. The average ex-

mine values per ton of gypsum in 1908, as recorded by the

1o AMLI. Amual Review 1902, o BMR mineral economist
belisgves that these proportions have heen maintained.

w 13 -
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State Mines Depsrtments, were ¢ NWS.W. $4,60; Vic, £1.463

SoAy $2.47; Tehe $2.01.%°

The steady growth of australlan production of gypsum has
been related both to expanding domestic requirements,
particularly in the production of portlsnd cement, and to

cater for the growing export market. (See tables I and II).

L« AT, dnnual Review, 1968, op. cit., p. 129,

- 16 -
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TABLE T
GYPSUM: SALIENT STATISTICS 1962-68 (tons)

1962 | 1963 | 1964 | 1965 | 1966 | 1967 1968
Production |630,910 687,319 786,503 (833,521 [801,552 $14,084 (845,845
Exports 139,407 |143,773 |205,501 |138, 668 (231,510 07,674 |247,078

Apparent
Consumption 491,503 |543, 546 (581,002 (694,853 |570,012 (06,410 |598,669

(SOURCE: |AUSTRALIAN MINERAL INDUSTRY, REVIEWS 1964 and 1968)

TABLE II
EXPORTS OF GYPSUM 1962-68 (tons)

1962 1963 1964 1965 1966 1967 1968
Formasa - - 6,360 - 46,820 62,007 | 38,515
Indonesia - - - 5,000 5,500 13,801 10,389
Japan 22,237 42,793 | 19,030 - - - -
Malaysia 17,197 | 14,340 30,204 12,011 | 16,411 4,954 85

New Zealand| 79,081 76,955|104,308|100,601 |107,982 86,334 | 84,317
Phillipines| 11,000 8,235] 29,685| 11,553 | 38,472 26,182 | 52,317
Dthers 9,892 1,450( 15,914 2,503 ( 16,325 14,396 | 61,455

Total: 139,407 (143,773 205,501 (138,688 (231,510 | 207,674 |247,078

- 17 =
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The major exporter is probably Australian Gypsum Industries.
At its 19207 Annmual General Meeting., the Company reported
that "export gales froum our Thevenard and Stenhouse Bay
deposits to S.E. Asian countries and New Zealand were

the highest year recorded, aggregating 239,922 toms. Since
the closure of the Suez Canal it hasz proved more difficult
to secure steamers to transport gyvpsum from Thevenard to
these Dastern countries, mainly es we are limited to the
use of 10,000 ton vessels because of the limitation in the
depth of the sea channel and berth at Port Thevenard.®" at
the 1900 annual CGeneral Meeting, Australian Gypsum Industries
noted, with respect to its gypsum exports, that securing
reasonable shipping freights on overseas cargoes was still
a problem.

- Australia's largest export market is New Zealand, which has
no domestic gypsum production, and imports slmost all her
needs from Australia. It is highly probable that nearly
the total New Zealand market is supplied by Australian
Gypsum Industries, which exports gvpsum to an associated
company, Victor Plasters Ltd., that operates plaster mills
in auckland and Christchurch.

- 18 -
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655
GYPSUM _IXPORT PRICES (f.o.b.)
1965 1966 1067 | 1962/59 1969/70
Price/Ton Price/Ton | Price/Ton Tons Price/Ton Tons Price/ton
$ 3 I ~ . 5 $

Cevlon 7.583.5 3.6

Fiji » 3,300.0 3.03

Hong Kong ' 3.00 12,329.7 3.05 | &
Tndonesia 22, 650.0 4.02 3, 501 3.25
Kenya 11,000.0 4.00

Malaysia 3.54 1.75 ,515.0 3.05

Hew Zealand 6.00 5.57 5,00 94,157.5 5.02 101,731 5.75
Philippines 35,021.0 3.03 33,010 3.04
Singapore 12,2929.0 323 11,654 3.20
Taivan 50, 226.1 3.75 42,068 3.05
Tanzania 5.500.0 4.00

Other

Countries » 66.5 C.671
Average Price 5.32 £.75 .23 4,30 4.,5¢

(SOURCES:  Australian Mineral Industry Annual Reviews, 1965-68 and Qverseas Trade. Note
that prices for 1965/69 have been calculated from rounded figures.)
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Average f£.0.bs export prices to Hew Zealsnd have been
considerably higher than those fop other countries at
$5.50-5,00 per ton. It is assumed that better qguality
gypsum, probably crushed and graded to strict specifications,
is supplied to the Hew Zealand market.

Therefors, the N.Z. market for gypsum is probably captive,
and it is thought by some observers that rustralian Gypsum
Industries could drop its price substantially to get rid
of an unwanted compotitor.

The '03 Annual Report of Australian Gypsum Industries stated
that shipments of gypsum to Japan, Taiwan, Philippines and
Malaye were "supplied almost exclusively to cement
manufacturers®. The Australian exports of gyvpsum to

S.E. Aslaare therefore assumad to be consumed almost entirely
in the mamufacture of cement. According to a BMR mineral
economist, the use of plaster in S,E. asia would probably

be small as this is not a traditional construction material
in this rogion.

C.5.R., is knouwn to have exported to New Zealand prior to
18¢2 but no other information was available.

Untll 1202, the only other exporter was Garrick Agnew Peli.,
with shipments of seed gyvpsum from Norsaman, W.A.,

exclusively to Malava. The commencement of exports £rom

the Shark Bav ares, W.2A., in the final quarter of 1863,
provided a boost which resulted in 19C7 being a record year
for gypsum exports. 51,015 tons ware exported to Taiwan,
Indonesia, and Malaysia by Garrick Agnew P.L. £rom the Useless
Loop in the Shark Bay area.

Shark Bay Gypsum is owned by a consortium which includes
Garrick Agnew P.L., Pllbara Minerals Investment Co. and
Amad H.L.. Shark Bay Gypsum concluded an agreement with

analybisal
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the Adelaide Steamship Co., the majority shareholder in the
chark Bay Salt P.L., under which the latter will lease the
evaporating ponds and other facilities built by the Company
Yat a modest x@ntalw.l“ Garrick Agnew P.L. merged with J.0.
Clough end Son P.L., which was involved in the redesign and
re~conctruction work for the Shark Bay salt and gypsum
projects of which it is now in chaxg@ of production, in July
1970, to fomm Agnew-Clough &téw“*

Tt is bBelioved that Carrick Agnew has major contracts with
Japan to supply gypsum from 1971 onwards and that the Company
has a 1971 target of 150,000 tons of gypsuw axports, which it
anticipates to increase to 300,000 tons p.a. after 1971 in
view of the "imoroving markets in the Zasth. Gypsum from the
shark Bay area is reportedly shipped in 35,000 ton vessels.

1a Industrisl Minersls, No. 27, Jan. 1970, p.31

2, Augtralisn Financial Review, July 22, 1870
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YORLD TRADE IN GYPSUN

PR

The great bulk of gypsum and anhydrite entering world trade
continued to do so in the crude state, with imports of 1
calcined material remaining quite small in volume and value.

mpransportation is a large factor in the economics of the
gypsun industly. Gypsum ore and f£inished products ave

heavy, bulky and relatively expensive to move; consequently 9.
production plants should be near the mine and the market area®.

In order to maintain crude gypsum as a low-value product,
transport costs must be minimised. "So many regions
throughout the world are endowed with gypsum deposits, that
the consumer nations are able to obtain Ehm major part of

A w

thelr reguirements from local sources.”

Although the U.5.A. has adeguabe reserves of gypsum, the
deposits are unevenly distributed throughout the nation.
Regional shortages exist and consequently it is cheaper to
import ore from Nova Scotia (Canada), Jemaica. the Dominican
Republic and San Marco Island (Mexlco), using low-cost water
transportation to serve major markets in the Atlantic, Gulf
and Northern Pacific coastal areas. =

Therefore it appears that nations will meet thelr own gypsum
neseds, unlezss the high cost of domestic transport from
deposits unsuitably distant from the major markets preclude
this and it lgz cheaper to import crude gypsum from the
surrounding reglions.

1., NON MPTALLIC MIMERALS A REVIZU, OP, CIT, p.69
2., USEBM Bulle 530 op, cit, p. 419

3. ibid, p. 417

4, 1ibid, p. 417
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HORTH AMERICA
The U.0. is the world's largest vroducer and consuner of gypsum,
producing nearly 1/5 of the world's crude gypsum and consuming
slightly more than % of the world output of approximately

47 million long tons in 18&7. U.5, imports are mainly
derived from the world's two largest gypsum axporters -
Canada, shipping nearly 4/5 of its 5 millicn ton output, and
Maxico respectively.

EUROPE AND THE UNITED KINGDOM

In the B.E.C., of which Prance is the largest producer and
exporter, most gypsum continued to be retained for home

use in 1967. Prance produced slightly over 5 million tons,
of which nearly 700,000 tons were exported. Almost the
entire Ttalian production of 3 million tons is consumed
domestically. West Germany, the third latgest exwporter in
-Western Europe, shipped 212,000 tong from the total 1,367,000
tons produced inm 12070, Spain exporited approximately 00%

of an output of 3,316,000 tons to Andorra in 1966,

The main importers in Burope in 1265 were the Benelux countries
with imports of more than ¥ million tons, and the Scendinavian
countries, which impogted a total of 31,400 tons.

The Soviet Union consuwnes almost ite entire 4.4 million ton
cutput, Poland exported more than half of an output of
7§Q¢ O00 tons in 1«9{;64

The United Kingdom imports about 145,000 tons of crude and
caleined gypsum, from Ireland and France, in addition to its
total output of about 4% million tons, The United Kingdom
makes small shipments of plasters to such countries as
Australia and Indis.

analytical
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AFRICH

Little is known about this market for gypsum, but it would
seem to be small, with the gypsum mainly consumed in

cement mamufacture.

south Africa, the major producer, has an output of 314,000
tons, which rose steadily during the 1960's, and of which
16,300 tons were exported in 1964,

The U.A.R., the second largest producer, has an output
fluctuating between 250,000 and 450,000 tons. 53,000 tons
were exported in 1966, probably to Japan and Singapore, as
in the previous vear.

Algerian production is estimated to have remained static
at 172,000 tons p.a. until 1967, whilst Moroccan production
iz estimated to have increased to 106,400 tons in 1967.

Kenyan output has increased from 27,000 tons in 1964, to
39,000 in 19¢7, probably to meet the needs of a growing
cement industry, which takes almost the entire production of
gypsum. Kenya imported 11,000 tons from Australia in
1968/69.

Tanzania's production increased markedly f£from 5,000 tons in
1966 to 17,000 in 1967, but fell back to less than 5,000
tons in 1868, Tanzania imported 5,500 tons £rom Australia
in 1s6o/e9,

The other African producers are minor; Somalia is the
largest with 6,000 tons in 1947, Zambia is an importer,
which acquired 16,000 tons in 12606 and 1,900 tons the
following vear.

- 24 -
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Tnformation on reserves is limited. "One of the lavgest
gypsum deposits in the world occurs in Somalia, but although
it is ewposed at the surface and sitvated near the coast, it
is unworked owing mainly to marketing difficulties. Also
undeveloped are large gypsum deposits along the Red Sea coast
in the Sudan.” b

SOUTH AMERICAH
Nothing is known about the South American market. Total
production would be about 70% that of Africa.

ASIA

Iin Asia output in three important producing countries -

tran (1,800,000), Irag (500,000), Japan (570,000) - is n@arly
all for domestic consumption, mostly in the cement induatry.
fran's exports have been mainly to neighbouring countries,
such as Kuwailt.

India is the second largest Asian producer, wlth output
totalling 1,292,000 tons in 1968. "India is believed to have
the largest reserve of gypsum in Asia, estimated at 992 millioy
tons, but situated in generally unsuitable areas in relation
to transportation facilitles. Thus, utilization and
possible export are restricted. Of the total reserves,
934 million tons are located in Rajasthan. The Government-
owned Sindri Pertilisers and Chemicals Ltd. at Sindri, Bihir,
remained the country's only large consumer using 650,000 tons
grading ©3-76% gypsum for the manufacture of ammonium sulphate)
Approximately 370,000 tons of gypsum was consunad in domestic
portland cement, and plaster of paris and insecticides
accounted for an additional 10,000 tong." 3.

P

1. Non-Metallic Minerals - A Review, op. cit., p. 6

3« ibiﬁon Fa{)g
3. Minerals Yearbook, 196C
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Although figures are incomplete, imports by the countries
of s8.A, Asia, excluding Hew Zealand, which could probably
be regarded as a captive market of iustralian Gypsum Industries
P.L., are estimated to spproximate at least 300,000 long
tons per annum (see Table 4).
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TABLE 4. SQUTH EAST ASIAN IMPORTS
Av, 1361-465 1966 18967 1968 1968/69 1869/70

Ceyion 15,560 T.004%
Cambodia {(*68) 4,491
Hong Kong 9,900 17.300 4,400 12, 330%
Indonesia {est} 5,500 5. 500% 13,6801%* 10, 389% 22,050% £.501%
Japan 75,500 432,200 43,100 56,000
Philippines {est) 22,000 39,472% 26, 132% 52,317 35,021% 33,010%
Singapores 12,400 17,900 11,200 13,000* 11,004%
Scuth Korea 31,700 70, 300 £1,000
Taiwan 37,200 71,400 61,100 23,300 50,22¢% 42,0648%
West HMalavsia 22,300 25,700 292,200

Total 224,991 310,932 270,683
* australian @xpcrgs to country concerned.

SOURCES: HMinerals Quarterly, vol. 1, No. 1, april *¢3, and vol. 1 No. 3, Oct. *'49;

USBM, Minerals ¥Yearbook 1968; Australisn Mineral Industry,
Annual Reviews and Overseas Trade.
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Twe of the chief importers in Asila remain "Japan, £or whom
overseas suppliers accounted for only & minor part of the
market.and Taiwan, for whom imports were comparatively more
important. Imports into both markets have fluctuated and
trends are unclear; the sources have varied, but Egypt and
Mexico have been prominent.” L In 1986, Japan took 30,000
tons from VAR, whilst Taiwan imported about 30,000 tons f£rom
Cyprus and 15,000 tons from Morocco, with 40,000 tons coming
from 2ustralia. Taiwan's production of cement increased
more rapidly than 2ustralis‘s output during the 1960's, and
has probably surpassed Australis by nmw.z*

Another major market is South Korea; however, the sources
of that country's imports may be a result of political
influences, as in 1966, Mexico supplied €0,000 tons, and
Canada and the U.5.A. 4.000 tons sach.

There is possibly a measure of political pressure in the
source of Cambodian and Hong Kong imports, as Mainland
China shipped 4,000 tons to Cambodia in 1965 and nearly
8,000 tons to Hong Kong in 19266, China is reported to have
large gypsum reserves and an estimated output of 600,000
tons p.a.

Production of gypsum in Thailand in 1963 “amounted to
126,077 tons, nearly 10 times as much as 1960. The ore
now comes from three mines, of which that in Nakhon Sawan,
in the northern region, is by far the most important.
Significant also is the mine in Surat Thani, in the southern
roegion. Trial shipments have bean made to Malaysia which

1. (lion-Metallic Minersls: A review, op. cit., p. 73

2. EBgonomic Bulletin for Asia and the Far Bast, 1968,
U.N. Bcononmic Survey of Asia and the Far East,
vol. XIX, No. 4.

o g3 e

analytical
explgration

-



Ubo

is the most likely export market, especially for the product
mined in southern Thailand. But reserves of gypsum are known
to be very large." 1. The U.5.8.M. reported that Thailland
became selfi-sufficient towards the end of 1906, when
production was approximately 42,000 tons p.a., and 2,500 tons
of high-grade gypsum were shipped to Malaysia. it was
expected that exports would amount to at least 14,000 tons

in 19ﬁ7&&“ Zmall shipments of gypsum were also sent to
Japan and Hong Kong in 1965 and 1966,

Singapore is a most likely export market because it must
import all its cement raw material needs and the government
is encouraging the growth of the domestic cement industyy by
levying high import duties on cement and clink@rwg*

1. Mining Magazine, vo. 122, No. 4, April 1870
2. Minerals Year Book, 1960, vol. IV, op. cit.
3. Minerals ¥Year Book, 19208, vol. IV, op. cit.
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The Australian gyvpsum market appears to be adeguately supplied.
The gypsum industry's structure, which is basically controlled
by two major vertically integrated companies, and the abundance
of high grade reserves, poses difficulties for a new

producer seeking to enter the Australian gypsum market.
According to one observer, competition is keen between the two
major producers.

Both the BDuropean and North American markets are well supplied
by their own regions, which have large reserves, €.¢g. in
Canada and the Paris Basin. Transport costs would probably
be very heavy.

The African market appears to be small, although there may be
& possibility of exporting gypsum to some developing countries
for usge in cement manufscture within the next few years while
production axpands. Kenya and Tanzanla took shipments of
gypsum totalling 1¢,500 tons from Australia in 1965/69.
However, Scmalia and the Sudan have large as vet undeveloped
reserves.

The most likely export market for an sustralian producer appears
to lie in 5.B. Asia, where cement production grew rapidly
during the 1860's, especially in Teiwan, West Malaysia, the
Philippines and Thailand. A mineral economist at the B.M.R.
seas Singapore, Hong Kong, the Philippines and Taiwan as the
most likely export markets for further lustraliapn gypsum
production; all these countries already take a conslderable
proportion of their needs from Australia.

One Australian gypsum exporter, reported to have contracts
with Japan, plans to incresse his Asian export market to
300,000 tons p.a. after 1971. If the other Australian ,
exporters retain their present share of the market, Australian

w3 - Y
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gypsum would probably be fulfilling all S.8. Asian import
requirements, as far as these have been estimated on reported
import figures. There would, in this case, be little room
for another gypsum exporter.

Both India and Thailand have large gyvpsum reserves., Indian
reserves are as yvet undeveloped, but Thailand, whose
production increased rapidly during the 1960's, is already
exporting to Malaysia. Compatition for the market could
therefore comge from within Asias.

A B.M.R. mineral economist pointed out that not all Asian
countries provided covered storing areas for gypsum, so that
sead gypsum was leached under tropical conditions after more
than ¢ months, although crystalline gypsun remained unaffected.
It is believed that there is no shelter in Singapore, Hong

Kong, Taiwan and Malavsia.

The B.M.R. mineral economist believed that port and loading
facilities were of great importance in developing a gypsum
deposit for export purposes. Transporting the material to
the port was also thought to be costly, and processing costs
regulired less concern.
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