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EXHIBIT  Affidavit of Col in Roy
Largridge dated 2.9.82

IN THE SUPREME COURT

OF WESTERN AUSTRALIA

No. -3/3 of 1982

IN THE MATTER of an Agreement between
LANGLEY GEORGE HANCOCK, ERNEST
ARCHIBALD MAYNARD WRIGHT, WRIGHT
PROSPECTING PTY.
PROSPECTING ?TY. LTD, 
conpanies and HAMERSLEY 
LIMITED.

LTD., HANCOCK 
two other 
IRON PTY.

BETWEEN:

HAMERSLEY IRON PTY. LIMITED 

AND

LANGLEY GEORGE HANCOCK

ERNEST ARCHIBALD MAYNARD WRIGHT

HANCOCK PROSPECTING PTY. LTD.

WRIGHT PROSPECTING PTY. LTD.

L.S.P. PTY. LTD.

THE NATIONAL MUTUAL LIFE ASSOCIATION 

OF AUSTRALASIA LIMITED

Plaintiff

First Defendant 

Second Defendant 

Third Defendant 

Fourth Defendant 

Fifth Defendant

Sixth Defendant

AFFIDAVIT IN SUPPORT OF ORIGINATING SUMMONS

I, CCLIN ROY LAN'GRIDGE of 54 Fitzroy Crescent, Dampier in the State of 

Western Australia, Manager Production Control and Technical Services, make 

oath and say as follows:

1. I am and have since 1967 been employed by the Plaintiff, which owns 

and operates an iron ore mine and concentrator at Tom Price. From

11:10 EXHIBIT "l"-Affidavit of Colin Roy 
Largridge dated 2.9.82



November, 1976 until March, 1978 I was Senior Project Engineer for 

the Plaintiff's concentrator construction project. From March, 1978 

until July, 1982 I was General Superintendent, Ore Treatment at Tom 

Price with responsibility among other things for production at and 

maintenance of the concentrator. I am duly authorised to make this 

Affidavit on behalf of the Plaintiff. Except where otherwise 

indicated, I do so from my own knowledge.

2. Pursuant to an Agreement dated 12th December, 1962 ("the Agreement") 

between the First, Second, Third and Fourth Defendants ("the 

Vendors"), two other companies and the Plaintiff, the Vendors sold to 10 

the Plaintiff their right title and interest in certain Temporary 

Reserves of iron ore. Now produced and shown to me marked "Exhibit 

CRL1" is a true copy of the Agreement. By Clause 9 of the Agreement 

the Plaintiff undertook, 'subject to the precise terms of that clause, 

to pay to the Vendors a royalty on iron ore produced from those 

Temporary Reserves and sold or otherwise disposed of ("the Royalty").

3. I believe that by a Deed dated 22nd October, 1964 between the Vendors 

and one Lloyd Stanley Perron, the Vendors assigned to him a 15% 

interest in the Royalty ("the Perron Interest"). Now produced and 

shown to me marked "Exhibit CRL2" is a true copy of an Authority 20 

dated 12th November, 1967 given by the Vendors and others to the 

Plaintiff, Recital (b) of which refers to that Deed. I further 

believe that on llth April, 1979 the Fifth Defendant became legal 

owner of the Perron Interest by virtue of certain trust arrangements 

with Mr. Perron and others and that by a Deed dated 25th October,

EXHIBIT "1"-Affidavit of Colin Rcy 
, ,,., LaTgVidge dated 2.9.82
11;) 1



1979 the Fifth Defendant assigned all its right title and interest in 

the Perron Interest to the Sixth Defendant for a period of seven 

years and three months. Now produced and shown to me marked "Exhibit 

CRL3" is a true copy of a Notice of Assignment referring to those 

arrangements and that assignment.

4. Subject to paragraph 3, the Plaintiff is not aware of any 

dispositions or dealings by any of the Defendants in respect of the 

Royalty or any part thereof that are or purport to be of current 

effect.

5. I ask leave to refer to Clause 9 of the Agreement. Subject to the ]_ 

precise terms of that clause, the Royalty is 2.5% of the amount 

received on sale or other disposal of iron ore produced by the 

Plaintiff in unrefined arid unmanufactured form f.o.b. the first port 

of shipment thereof. Clause 9(b) provides, in effect, that if iron 

ore is beneficiated or otherwise treated by the Plaintiff it shall be 

deemed to have been disposed of at the time beneficiation or other 

treatment (not being crushing or screening) begins. Clause 9(c) 

provides, in effect, that such iron ore shall be deemed to be 

disposed of at "the assumed f.o.b. price" and that expression is 

defined in Clause 9(e). 20

6. Clause 9(e) draws a distinction between the assumed f.o.b. price 

where the Plaintiff has during the period of six months immediately 

preceding the date of deemed disposal sold iron ore of the same grade 

quality and physical condition nor shipment from Western Australia 

and the assumed f.o.b. price where the Plaintiff has not cone so. In

1 t _  EXHIBIT "1"-Affidavit of Colin Roy 
  1 I 0 6 Langridge dated 2.'9..82



the latter case, failing agreement between the parties, the assumed 

f.o.b. price is such price as is determined by arbitration as 

representing the then price f.o.b. from such port as that from which 

the Plaintiff has usually shipped or proposes to ship iron ore. That 

port is and has always been the Port of Dampier.

7. All references to iron ore in this Affidavit, except the Paraburdoo 

ore referred to in the last sentence of paragraph 16, are references 

to iron ore won from the Temporary Reserve land as defined in Recital 

(g) to the Agreement. All references to dimensions are references to 

the nominal dimensions at which the material referred to is sized.10 

In this context, the nominal dimension of sizing means the average 

dimension at which the relevant sizing apparatus is designed to split 

the oversize material from the undersize material. This is sometimes 

called the "cut point" of the sizing apparatus.

8. The Plaintiff began working its iron ore mine at Tom Price in 1966 

and began operating the concentrator in 1979. For the purposes of 

providing feed for the concentrator certain iron ore is brought by 

truck from the mine and sized by a grizzley into +200mm and -200mm 

ore. The +200mm ore then goes through a crushing and screening 

process, following which it is stockpiled ready for railing to 20 

Dampier where it is blended and further screened prior to export. 

These proceedings are not concerned with that ore. The -200mm ore 

goes, via a separate stockpile, to "scalping" screens where it is 

sized into -t-SOmm and -30mm ore. The 4-80mm ore then goes to secondary 

crushers which reduce it to -30mm ore.

EXHI3IT "1"-Affidavit of Colin Roy 
Langridge dated 2.9.82
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9. The two streams of ore rejoin and go to bins. From each bin the ore 

falls down through a pulping box on to a metal plate from which it 

slides as a slurry on to a screen. Water is jetted on to it at high 

pressure in the pulping box and again immediately over the screen. 

The effect is to clean as well as to separate the ore because the 

water loosens and detaches the clayey shales and other fragments. 

The first screen sizes the wet material into +3Gmm and -30mm 

fractions. A further screen immediately below it sizes the -30mm 

material into +6mm and -6mm fractions. More water is jetted on to 

the material while it is on this screen with the same effect as that 10 

described earlier. Three streams therefore emerge : material between 

80 and 30mm; material between 30 and 6mm; and material of less than 

6mm.

10. The -6mm material descends as a slurry through pipes on to a sieve 

bend and thence on to another screen, where it is further jetted with 

water, again with the same effect as that described in paragraph 9. 

The sieve bend and screen size the material into two fractions, one 

between 6mm and .5mm and the other below .5mm. That produces four 

streams :

A - material between 80 and 30mm; ^ jj^^SlS? 20

3 - material between 30 and 6mm;

C - material between 5 and .5mm; and

D - material of less than .5mm.

11. Streams A, B and C each go to their own preparatory screens where the 

material is cleaned and separated a final time with further jets of

, -I r/ EXHIBIT "1"-Affidavit cf Colin Roy 
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water. Any material of less than 6mm in stream A or 3 which has 

become detached from the larger pieces since the treatment described 

in paragraphs 9 and 10 falls through those preparatory screens and 

joins stream C. Material between 80 and 30mm and material between 30 

and 6mm which is retained on those preparatory screens goes to 

revolving heavy media drums. At the preparatory screen for stream C, 

material between 6 and ,5mm is retained and fed to heavy media 

cyclones; material of less than .5mm which has become detached from 

the larger pieces since its earlier treatment falls through the 

screen and goes to hydrocyclones where it is sized into two 1C 

fractions, one between .5 and .04mm and one of less than .04nm. 

(Before May, 1982 the sizing was effected at .063mm rather than 

.04mm.) The latter is then discarded. Both the drums and the heavy 

media cyclones make use of an unstable suspension of ferrosilicon in 

water with a specific gravity which permits the higher density iron 

ore ("concentrate") to sink and the lighter shaley material 

("tailings") to float. The efficiency of the suspension in 

performing this task is greatly reduced if small particles of clayey 

shale and other material are not thoroughly removed from the material 

entering the drums and cyclones because those particles upset the 2C 

specific gravity and viscosity of the suspension. The ferrosilicon 

is itself later retrieved from both concentrate and tailings by 

further jetting with water on recovery screens.

12. Stream D material flows into suras and is then pumped to

hydrocyclones where it is sized into two fractions, one between .5

and .04mm and one of less than .C4rrm. (Again, before May, 1982, it

was .063mm.) The latter is discarded. The former fraction, together
EXHIBIT "1"-Affidavit of Colin Roy 
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with material of the same size derived from the .5mm fraction of 

stream C goes to a wet high intensity magnetic separator ("WHIMS"). 

The WHIMS extracts the iron ore concentrate by working on its 

magnetic properties and gets rid of the non-ferrous tailings.

13. After the ferrosilicon has been washed off, concentrate between 80 

and 30mm is reduced in size to -30mm by a further separate crushing 

and screening process before being put on the lump ore stockpile. 

Concentrate between 30 and 6mm goes directly to a lump ore stockpile 

after the ferrosilicon has been washed off. Concentrate between 6 

and .5mm is "dewatered" in bunkers after the ferrosilicon has been T_Q 

washed off. It then goes to a fines stockpile. Concentrate between 

.5 and .04mm goes to horizontal pan filters which extract water from 

the concentrate by vacuum and thence to a fines stockpile.

14. The concentrator is designed to run continuously 24 hours per day, 7 

days per week. It was designed on a nodular basis so that specific 

parts of the plant can be isolated and taken off line to effect 

repairs and maintenance and to control product grades and feed 

volumes. There are larger numbers of both cyclones and hydrocyclones 

than there are of drums or WHIMS. If it is necessary to close a 

cyclone, for exanple, the material that would have gone to it can be 99 

distributed amongst the other cyclone modules without significantly 

interrupting the flow of material through the plant. However, there 

is only one drum which handles material between 30 and 30mm and only 

two drums which handle material between 30 and 5mm. There are only 

two WHIMS which handle the material between .5 and .04mm. Because it

EXKI3IT "1"-Affidavit of Colin Roy 
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may not be, and in the case of material between 80 and 3Cmm is not, 

possible to distribute all the material which would have gone to 

these modules to a "spare" module, the plant was designed so that the 

flow of material for these stages could be diverted elsewhere to 

avoid a closure of the whole plant. It is therefore possible for 

stream A to by-pass its preparatory screens and drum and go straight 

to the separate crushing and screening process for ore between 80 and 

30 mm referred to in paragraph 13 and thence to the lunp stockpile. 

It is also possible for stream B to by-pass its preparatory screens 10 

and drums and go directly to the lump stockpile, and for the material 

between .5 and .04mm to by-pass the WHIMS and, after dewatering, go 

straight to the fines stockpile. These by-passes are used only for 

short-term maintenance. If lengthier maintenance is required then 

either an adjacent module is loaded to full capacity and the total 

plant throughput reduced, or the whole plant is stopped.

15. A further alternative exists by which the ore between 200 and 80mm 

which is scalped and crushed to below 80mm in the secondary crushers 

referred to in paragraph 8, need not rejoin the -80mm under size which 

falls through the scalper. Instead, if the reach of the conveyor -
-J \J

belt which takes it from the secondary crushers is extended, it can 

be sent direct to the further crushing and screening process referred 

to in paragraph 13 and thence to the lump ore stockpile. The design 

of the plant incorporated this alternative as a further means of 

controlling the grace and size distribution of ore sent through the

treatment processes referred to in paragraphs 9 to 14. From the time
4 0

the concentrator was commissioned until 1st March 1981, this part of

EXHIBIT "l"-Affidavit of Colin Ro
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the plant was run in that alternative mode. Since 1st March 1981, it 

has been run in the mode described in paragraph 8. Now produced and 

shown to me marked "Exhibit CRL4" is an isometric drawing 

illustrating the main processes described in paragraphs 8 to 15.

16. The ore the Plaintiff mines at Tom Price is a mixture of hematite and' 

shale. The shale contains the bulk of certain non-ferrous elements 

which reduce the purity of the ore and consequently its effectiveness 

in steel-making. The most important impurities are alumina, silica 

and phosphorus. Most of the iron ore sold by the Plaintiff which 

comes from Tom Price is known as "High Grade Ore". Whilst it 

contains small proportions of impurities, High Grade Ore (also called 

"Direct Shipping Ore") is of sufficient natural purity to be sold 

without treating it other than' by crushing and screening. Before 

being railed to Dampier, High Grade Ore is crushed to below 30mm, 

then sized by screens into lump ore (between 30 and 6mm) and fine ore 

(below 6mm) . No part of it is discarded. No water is used except to 

control dust. In the course of mining its High Grade Ore the 

Plaintiff has had to extract other material which is too impure to be 

sold after merely crushing and screening in the way described above. 

The better part of this material includes all the "Low Grade Ore" the 

subject of these proceedings. The concentrator was designed to 

purify this ore, and was commissioned on 1st April, 1979. As 

described above, the concentrator increases the purity of the Low 

Grade Ore by both detaching and removing iirpurities from the 

hematite. This purified product is suitable for blending with High
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Grade Ore from Tom Price (which includes crushed and screened ore 

derived from the +200mm grizzley oversize referred to in paragraph 3) 

and ore from the Plaintiff's mining tenements at Paraburdoo to form a 

saleable commodity.

17. The Plaintiff has not (whether alone or in association with or by 

licence to others) since 22nd September, 1973 sold or disposed of any 

iron ore of a grade quality or physical condition the same as or 

similar to that fed into the concentrator. That date is more than 

six months prior to the date low grade ore was first fed into the 

concentrator except for small quantities which were processed for 

test purposes before it was commissioned.

18. The Vendors have claimed that Royalty is due in respect of the Low 

Grade Ore referred to in paragraphs 16 and 17, but the Vendors and 

the Plaintiff have not been able to agree whether this is in fact the 

case or on an assumed f.o.b. price for the purposes of Clause 

9(e)(ii). On 3rd June, 1981 they appointed Brian John Shaw, one of 

Her Majesty's Counsel for the State of Victoria, to be an arbitrator

pursuant to that Clause, but no notice to arbitrate has been given by 

the Plaintiff or any of the Vendors.

19. During July, 1981, it became apparent that the Vendors and the 

Plaintiff were also unable to agree on the point at which 

beneficiation or other treatment begins within the meaning of Clause 

9(b). On 5th August, 1981 the Vendors' solicitor wrote to the 

Plaintiff's solicitor asking among other things whether the Plaintiff 

agreed with his clients' contention that beneficiation or other

treatment begins " inured lately- -after J:he preoarat,ion screens for the
EXruBIT -'.^"-Affidavit of Cclin Roy
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feed to the heavy media drum planes and the heavy media cyclone plant 

and after the sieve bends and screens for the feed to the WHIMS 

plant". On llth September, 1981 the Plaintiff's solicitor replied by 

letter to the effect that the Plaintiff considered that beneficiation 

or other treatment begins "at the wetting stage in the wetting and 

screening house". Now produced and shown to me marked "Exhibit CRL5" 

and "Exhibit CRL6" respectively are true copies of those two letters, 

and marked "Exhibit CRL7" is a true copy of an intended covering 

letter from the Plaintiff's solicitor to be delivered to the Vendors' 

solicitors together with the papers in these proceedings. 10

20. As the Vendors and the Plaintiff are still unable to agree on the 

true construction of Clause 9(b) I respectfully ask this Honourable 

Court to determine the Question raised in the Originating Summons 

herein.

SWORN by the said COLIN )

ROY LANGRIDGE at /J .- / - '-')

this 5^*- day of )

-'/^^^ "^ 1982 )

Before me

A Justice of the Peace

'iled on behalf of the Plaintiff.
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EXHIBIT "lCRLl"-Ccpy Royalty 
Agreement between Defendants and 
Plaintiff dated 12.12.62

EXHIBIT "1 CRL" - Copy Royalty Acreerr.ent
between Defendants and 
Plaintiff dated 12.12.1962

( This exhibit is the Agreement

( that is the Schedule to the

( Notice of Appeal in Appeal No.

( 59 of 1984, being Document

( No. 6 herein, and is not reproduced

( here.

SXIUBIT "1 CRUL"-Copy Royalty 
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EXHIBIT "lCRL2"^opy Deed of 
Authority dated 12.12.67

1967

Langley George Hancock 

Ernest Archibald Maynard Wright

and 

others

to 

Hamersley Iron Pty. Ltd.

Authority

STONE JAMES & CO. 
SOLICITORS
PERTH. W.A. 6000

' EXHIBIT  "lCRL2"-Copy Deed of 
Authcari'ty;.-.datea: 12~.12.67
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WESTERN AUSTRALIAN STAMP DUTIES

17-NO'/-67 3 o 2 3 a
D S/CLiI $***1.CO

THIS INSTRUMENT UNDER SEAL is made the l~^-^->-~ day 

One thousand nine hundred and sixty seven BETWEEN LAN
GLEY 

GEORGE HANCOCK ERNEST ARCHIBALD MAYNARD WRIGKT and 

WRIGHT PROSPECTING PTY. LTD. all formerly of 609 Wellingt 

on Street Perth in the State of Western Australia and 

HANCOCK PROSPECTING PTY. LTD. formerly of 150 Victoria 

Avenue Dalkeith in the said State but all now of or 
hav - 

ing their registered offices situate at 88 Thomas Street ^Q 

West Perth in the said State (hereinafter together called 

"the Vendors") of the first part LLOYD STANLEY PERRON of 

2 Duncraig Road Applecross in the said State Business 

Manager (hereinafter called "Perron") of the second part 

SENTINEL MINING COMPANY INC. of 181 Saint George's Terra 

ce Perth in the said State (hereinafter called "Sentinel") 

Of the third part C.S.R. BUILDING MATERIALS SALES PTY. 

LTD. of 37 Saint George's Terrace Perth in the said State 

formerly called AUSTRALIAN BLUE ASBESTOS PTY. LIMITED
 

(hereinafter called "C.S.R. Building") of the fourth part 

THE COMMERCIAL BANK OF AUSTRALIA LIMITED of 335-337-3
39 . 

Collins Street in the City of Melbourne in the State 
of 

Victoria and which has a branch office at 40 Saint George's 

Terrace Perth in the said State of Western Australia 

(hereinafter called "the Commercial Bank") of the fifth 

part

WHEREAS :

p'Ci) By an Agreement dated the Twelfth day of December 

r _e thousand nine hundred and sixty two between inter
 

lia the Vendors and HAMERSLEY IRON PTY. LTD. of 95 Coll- 20 

' ins Street Melbourne in the said State of Victoria (here 

inafter called "Hamersley") (hereinafter called "the Agr- 

jeement") Kamersley agreed to make to the Vendors in the 

S-events in the Agreement mentioned certain payments 

nmore oarticularlv described therein
as

(b) By a Deed dated the Twenty second day of October 

OOne thousand nine hundred and sixty-four between th
e Vend 

i-> ors of the one part and Perron of the other part th
e Vend 

ri ors AGREED AND DECLARED that Perron had acquired a 
FIFT - 

9EEN (15) per centum interest in the Agreement and in 

v venture the subject thereof
the

(c) By absolute assignments in writing dated respectiv-

'^O ely the Twenty sixth day of October One thousand 
nine hun

dred and sixty four and Twenty third day of December 
One 

J5 thousand nine hundred and sixty-five the Vendors assigned

11H3
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to Sentinel by way of security in the case of the firstly 
mentioned assignment all their right title and interest 
in the royalties payable to them under the Agreement and 
in the case of the secondly mentioned assignment all the 
Vendors right title and interest in the Agreement and the 
royalties and other moneys payable to the Vendors there - 
under (other than a fifteen per centum interest acknowled 
ged in the said absolute assignments to have been acquir 
ed by Perron in the royalties expressed in the Agreement 
to be payable to the Vendors) and notice of. such assignm 
ents was duly given Hamersley by notices in writing to ]_Q 
Hamersley dated respectively the Twenty seventh day of 
September One thousand nine hundred and sixty-five and 
the Twenty-third day of December One thousand nine hundr 
ed and sixty-five and confirmed by a notice dated the 
Third day of April One thousand nine hundred and sixty - 
seven

(d) By an absolute assignment in writing dated the 
Fifteenth day of March One thousand nine hundred and 
sixty seven the Vendors assigned to C.S.R. Building by 
way of security all the Vendors right title and interest 20 
in the royalties and other moneys payable to the Vendors 
under the Agreement (other than a fifteen per cent inter 
est acknowledged in the said absolute assignment to have 
been acquired by Perron in the royalties expressed in the 
Agreement to be payable to the Vendors) and C.S.R. Build 
ing has given to Hamersley notice in writing of such 
absolute assignment dated the Fourteenth day of September 
One thousand nine hundred and sixty seven

(e) By two Indentures of Assignment dated respectively 
the Twenty first day of March One thousand nine hundred 39 
and sixty-seven and the Fourth day of August One thousand 
nine hundred and sixty-seven the Vendors made absolute 
assignments to the Commercial Bank of all the Vendors 
right title and interest in all moneys whether by way of 
royalty or otherwise secured or payable under or by virt 
ue of the Agreement and all interest thereon and other 
moneys to be or become payable under or by virtue of the 
Agreement (other than a fifteen per cent interest acknowl 
edged in a further Indenture of the 19th April 1967 to 
have been acquired by Perron in the royalties expressed . 4C 
in the Agreement to be payable -to the Vendors) to secure 
various amounts advanced or to be advanced by che Commer 
cial Bank to the Vendors and interest thereon and notice. 
of such absolute assignments was duly given to Hamersley. 
by notices in writing dated the Second day of May One 
thousand nine hundred and sixty seven and the Fourth day.

of September One thousand nine hundred and sixty-seven

..EXHIBIT. "lCRL2"-Ccpv Deed of 
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(f) The parties hereto have agreed to give this irrevocable 
authority to Kamersley to make payments out of the moneys to 
become payable to the Vendors under the Agreement in respect 
of the sale or other disposal of iron ore (hereinafter called 
"the royalties") in manner hereinafter provided

NOW THIS INSTRUMENT UNDER SEAL WITNESSETH as follows:

1. The Vendors, Perron, Sentinel, C.S.R. Building and the 
Commercial Bank do and each of them DOTH HEREBY IRREVOCABLY . 
AUTHORISE Hamersley after the repayment of the sum of TWO 
HUNDRED THOUSAND DOLLARS ($200,000) to Hamersley in accordan- 
ce with Clause 8 of the Agreement out of the first TWO HUND - 
RED THOUSAND DOLLARS ($200,000) of the royalties to pay the 
same to Perron until Hamersley has paid to Perron the sum of 
THIRTY FIVE THOUSAND TWO HUNDRED AND NINETY FOUR DOLLARS 
($35,294) and thereafter to pay out of any further royalties 
as they from time to time become payable in each case FIFTEEN 
(15) per centum thereof to Perron and as to the balance of 
such royalties in the following priorities:

(a) Provided that Sentinel has not by then given to Hamers 
ley the notice hereinafter referred to in this Paragra 
ph to pay the same to Sentinel until Hamersley has paid 
to Sentinel the sum of EIGHT HUNDRED AND SEVENTY TWO 
THOUSAND FIVE HUNDRED AND EIGHTY TWO DOLLARS ($872,582) 
or until Sentinel gives to Hamersley notice in writing 
that Sentinel has reassigned to the Vendors all the 
right title and interest assigned by the Vendors to 
Sentinel under the absolute assignments in writing of 
the Twenty sixth day of October One thousand nine hund 
red and sixty-four and the Twenty-third day of December 
One thousand nine hundred and sixty five whichever 
event shall first occur

(b) After payment of all amounts payable under Paragraph . 
(a) of this Clause and provided that C.S.R. Building 
has not by then given to Hamersley the notice hereinaft 
er referred to in this Paragraph to pay the same to 
C.S.R. Building until Hamersley has paidto C.S.R. Build 
ing the sum of EIGHT HUNDRED AND NINETY-NINE THOUSAND . 
TWO HUNDRED AND FIFTY DOLLARS ($899,250) or until C.S.R. 
Building gives to Kamersley notice in writing that. 
C.S.R. Building has re-assigned to the Vendors all the 
right title and interest assigned by the Vendors to
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C.S.R. Building under the absolute assignment in writing of the Fifteenth day of March One thousand nine hundred. and sixty-seven whichever event shall first happen

(c) After payment of all amounts payable under each of para graphs (a) and (b) of this Clause and provided that the Commercial Bank has not by then given to Earnersley the notice hereinafter referred to in this Paragraph and that the certificate and authority hereinafter in this paragraph referred to have not been delivered to Hamersl ey to pay the same to the Commercial Bank until the 10 Commercial Bank gives to Hamersley notice in writing that it has re-assigned to the Vendors all the right title and interest assigned by the Vendors to the Comrn - ercial Bank by the Indenture of Assignment of the Twenty first day of March One thousand nine hundred and sixty - seven and the Fourth day of August One thousand nine hundred and sixty-seven or the Vendors deliver to Hamer sley a Certificate from the Commercial Bank to the effect that the Vendors are no longer indebted to it and an authority from the Commercial Bank to Hamersley . authorising it henceforth to pay the same to the Vendors ~0 in accordance with the provisions of the Agreement whichever event shall first happen

(d) After payment of all amounts payable under each ofParagraphs (a) (b) and (c) of this clause to pay the. same to the Vendors in accordance with the provisions of the Agreement

3. Hamersley may pay all moneys -

(a) Payable to Perron hereunder to the credit of the
account styled "L.3. Perron - Trust Account" with the 3 Bank of New South Wales, Head Office, Perth

(b) All moneys payable to Sentinel to the credit of theaccount styled "Sentinel Mining Company Inc." with the . National Bank of Australasia Limited of 48 Saint George's Terrace Perth

(c) All moneys payable to C.S.R. Building to the credit of the account styled "Colonial Sugar Refining Company Lim ited with the Bank of >7ew South Wales, Commerce Branch, 65 Saint George's Terrace, -Perth -.-.- -    _,

(d) All moneys payable to the Commercial Bank to the Comm ercial Bank at 40 Saint George's" Terrace Perth in the said Srate of Western Australia

EXHIBIT "1CRL2"-Copy Deed of 
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and the receipt of the said Bank of New South Wales Head
Office the said National Bank of Australasia Limited the
said Bank of New South Wales Commerce Branch and the
said Commercial Bank shall be a full and sufficient dis- .T&?*d
charge to Hamersley for all royalties so paid and as 'iff -^
effective for all purposes as a rece ipt^therefor criven . J,
by Perron Sen-cine! or C.S.R. Building/2s the

3. This Agreement shall be binding on the personal
representatives successors and assigns of the parties 
hereto as the case may be and any reference to a party . 
herein shall include a reference to his or its personal. 
representatives successors or assigns

IN WITNESS whereof the parties hereto have here 
unto executed this instrument the day and year hereinbef 
ore written

Signed Sealed and Delivered 
by the said LANGLEY GEORGE 
HANCOCK in the presence of:

Signed Sealed and Delivered 
by the said ERNEST ARCHI3 - 
ALD MAYNARD WRIGHT in the 
presence of:

THE COMMON SEAL of WRIGHT . 
PROSPECTING PTY. LTD. was 
hereunto affixed by the 
Governing Director ERNEST. 
ARCHIBALD MAYNARD WRIGHT in 
accordance with the Articl 
es of Association

5.
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THE COMMON SEAL of 
PROSPECTING PTY. LTD. was. 
hereunto affixed by the 
Governing Director LANGLEY 
GEORGE HANCOCK in accord - 
ance with the Articles of 
Association

Signed Sealed and Delivered )
by the said LLOYD STANLEY . )
PERRON in the presence of : )

Sealed with the Seal of 
ROBERT ERNEST BLANCKENSEE . 
as Attorney for Sentinel 
Mining Company Inc. in the 
presence of:

SENTINEL MINING COMPANY INC 
By its Attorney

•^ 1 V\>>U- Jlv-U>v-LA^^

THE COMMON SEAL of C.S.R. 
BUILDING MATERIALS SALES . 
PTY. LTD. was hereunto 
affixed by authority of ^ 
the Directors and in the 
presence of:

20

Secretarv

,'/ j /] HALL JACK50M the Attorney for ) 
A/ j/ THE COMMERCIAL BAMK 0? )

AUSTRALIA LIMITED )

nk in the ser.ce of

11RS y. datad 12.12.67



EXHIBIT "lCRL3"-Copy Notice of 
Assignment from Fifth Defendant 
to Plaintiff dated 25.10.79

NOT 1C!: 01' ASSIGNMFNT

L.S.P. PTY. LIMITED

C . R . !•' I F. L D' 10 Li ~ !\ 
SO L, LOTTOS

•> ^ MACOL'-'-.'^ii7; ivr::iv ;:'L'

py Notice of
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I f. CYD_STAN[i^'_rj:: r'.l^I ho re by confirm that the above men t ioned L. _S . ? 

PTV. _ L I ••'. IY'-. ') is Ciu.ir.ied p'.i r i> '..! a n t t~ o the aforesaid deed o £ chanqe 

o J: tvjr, i e <.•••; to receipt of r. 1 ;. monies o the rv; i. so payable by i-.vne rs Ley 

Iron Pt-.v. Li.mitG'i l. -'j !:V/se.l JJ .u:-. rssp'jCM c :: the >_••.-/;-. t ti-;l2 arvd 

pi'-jviou.-: !.y held by v\'.- i .1 tiv.; a roue;-;.-' ' d royalty C'-;reo:"on '..-. and hereby 

co;if. icir, the d i root, ion 'oy ^!ie .j'oover.ioul: icned h^: J.)_-_ P'^X: _ r.Lj.LZ'i2 ^ or 
"

payment o!" :: 1 1 such no^ios to be Tiade uo Tho :iyu:onai 

A.^socirin ioti or A '..: ^ t L :; las ia Limited or as it may direct 

the above notice.

in terms o £

S.IGHED Cor ^"J on behalf of
f !"•% (" * *~p > * ' * •.71 *-,' £/ """ '.~" T~ /f~\ ' T '' ^ \/ 

____ _'_ _ "*_-!_I - - ^-J". ~_ - ~- '- '_ .' _ .' .. 1 —

hi-, LI e t h o \: i /. e d )
^

attorney po rsuan c. to Power of 

Actorney dated 23 October, 

1979 UP.O states t: 1.?. t lie has 

no notice o': re-.-o-.i t Lon of the 

said i».-.'er persLiant to which 

he has no- executed fit? so 

presents J..<.\ the presence of:

10

• /•

by his it t:orney

1171
Notice o*

from Fifth Defendant 
to\PI-auTtiff; dated 25.10 79



'
EXHIBIT "lCRL4"-Ccpy plan 
Isometric Arrangrr.er.t of Tcm Price. 
Concentrator Plant dated 16.7.80

• •'; i-,'^3.1 1 ,'l 7= \ •
' I 1 i' * ' ''/ r~ ^— V

* s ,! \\ E I] ^//^4^4
• ™ 'i _-t-O z ; . ^ ,', 'S. \. ^N
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EXHIBIT " 1CRL_4 " -Copy plan 
Iscnetric Arrancmer.t of Tcm Price 
Cchcentra-teor; Plant dated' 16.7.80



EXHIBIT "lCRL5"-Ccpy letter C R 
Fieidhouse to Plair.tiff's 
Solicitor dated 5.8.83 o. '

5 August -1 981

Mr. A.VJ. Patterson,
Legal Of f i cor ,
Ilamerslcv Iron Pty Limited,
55 Collins Street,
MILBOLJRME,___VIC. 3000

Dear Sir,

Re: Proposed a r b i. t r a t i o n b o t v.'c- e P._: f ancock .-'< '-'right 
and H :•. me rs 1 e y I r o P. Pty Limited concerning ?.ov- a I tie s

In order to clarify the ambit of the proposed arbitration would you 
kindly advise your client's attitude to t:ie follov;ir.g matters.

1. Our client contends that the point at which "bcr.o f7 ic ia t ion or 
otlier treatment begins" v/ithin the meaning of clause 9 (b) oi: 
the 1962 agreement: is i:"..T.cd ia trr iy after tho ore oar =. t .i on screens 
for the feed to tne heavy media drum plants and he^vv ~edia 
cyclone plant and after the ^ieve bendy -\r-d screens for the 
feed ;,o th.e V.Mit.'iS plant. Does '/our cli-:":nt acrree? If not, wheve £ ^ 
is the poinc at v/hich your ciienc contends that " be ne f ic ia t ion 
or other treatment begins".

2. If no to our client's contention to nuention 1, doen your cliep.t 
agree that the submission to nr'oi Lra t ion in clause 9 (e) (ii) 
e:npov/ers Lhe arbitrator to resolve such ruescion in ti;e course 
of determining ;'The assumed F.O.B. price"?

3. Does your client agree that the subinission to arbitration in 
c 1 a u s c 9 ( e ) ( i i ) e rop ow e r s th e a r b i t r a tor to r e s o 1 v u the 
questions of:

(a) tonnages;

( b ) c h a r a c t e r i s t i c s ;
30

of ore p a s s i n g t h r o t.: g h t h e point a t v,r h i c h " b e n e f i c i :>. v. i o n or o t: h e r 
treatment neg ;. ns" during the pur:, od or periods in r~;;poct of 
which i: oval ties are claimed?

4. If 110 to any part of questions 2 and 3, does your client p.grec- to 
extending the suomission to arbitration to enable the arbitrator 
to resolve each of tnese matters?

To enable nmroo:: ia to proceedings to be token should agreement not be
readied on these matters this is an open letter, and an open re-ply is
requested. --^

Yours faithfully,

/

^//' /-ji^^ EXHIBIT " 1CRL5" -Copy letter C R 
'"""/'" " Fieddhouse to Plaintiff's

c. R. [• '\ i' r : r.!! o i i r; ?•: ' So1 ici"^0^ • ,da.cecl.o .3.33 ———- -'-----•--—- 1 1 7 ii



EXHIBIT "lCRL6"-Cocy letter 
Plaintiff's Solicitor to C R 
Fieldhcuse dated 11.9.81

./ /!O.V ?.S-IH.\HA:VIF:,RSLMY IRON PTY. LIMIT1IO .u/v,,^.v,- ,^,/M/M
!!r;CCn;'f;,1M £D IN VIC TOi'lVi

77 : /./•/"<%••;. M :,•/•;•; ro/>/: •;.';55COttlNSST!(ri. T, MU.UOUKNL:, 3001 

Our Ref: 110-'3-6 /J.'.v.' r/ /_'.v/:.

September 11, 1981 10

Mr C . ;?.
Solicitor
'13--'i5 Macqv.r.rio Street
S\;D:I'-Y M.S.'.;. 2000

Dear Sir,

Re : Makers ley and ':s-a ~ee '•: •.. V'r i_.~h t 

I refer to your letter of 5th August 1D31.

My client does not agree with your client's interpretation 
of the point at which "borel icia cicri or o^.i-er treatr\ent 
begins" withir. the .'-ear, ir.g o -2 clause ° ('•;) . In our view, 
it begins -J.T- the v/euting stage in t'ne wei.t i.r.g ^r.d: 
screening ivouse.

've ti:ink it is very doubtful indeed whether the arbitrator 
is authorised to resolve that question or to decide the 
characteristics of ore passing through the point at v/hich 
"benef icia tion or other treitnont teu.;ns". v.'e tl'in/; it 
clear, v/ith respect, that the arbi tra-:.or oanno- deters.i.ne 
the tonnages c-f S:.:C'P. ore because he is co:K:jrned only v/ith 
a price, which if positive would be expressed in tera.s of 
dollars or ce;u.s per uonne .

As at pros-ant advised, rr.y client does nou agr-.'c : -- eutenc;ing 
tiu-! sub-ir.isG ion to a rb i. ;. r:a t j on to enable the i;rc i. .ra-.o r to 
rcscO-.vj any o'." ti:ose questicni;. T should ::'::v.-e-.-er be pleased 
to con'er v/ith. you as to tne best auorcach uo resolving tr-er1 
or it P.-ay be useful to arrange a eoru-'e -:e. -;ce with counsel for 
bo til sides.

Yours f ui th O..: • ly ,

A .'.-.; .

. EXHIBIT. "lCRL6'!-Copy letter
1174 Plaintiff »s •Solicitor, to C R

Fieidhcuse dated 11.9.31



EXHIBIT "1 CSL7"- Copy text of 
letter Plaintiffs Solicitor to 
C R Fieldhcuse 

TEXT OF LETTER TO MR. FIELDHOUSE

I refer to my letter of llth September, 1981 concerning the scope of the 

arbitration and to Mr. Barlow's recent telephone conversation with Mr. Wright.

We have confined the enclosed Originating Sunmons to the critical issue of 

when "beneficiation or other treatment begins" within the meaning of clause 

9(b). The Arbitrator needs to know that before he can begin his task and it 

is in the interest of all parties bo have an authoritative determination as 

early as possible. That seems to be common ground.

Subject to agreeing on a precise amendment to the Arbitrator's terms of 

reference, my client would be prepared to agree that he should ascertain the T_Q 

characteristics of ore passing through the point which the Court determines 

to be the point where "beneficiation or other treatment begins". That would 

seem to be a more suitable issue for the Arbitrator than for the Court.

We maintain our position that the Arbitrator cannot determine the tonnages of 

ore because he is concerned only with a price, but we acknowledge that he 

would be entitled and may be required to take tonnages into account in 

determining a price per unit.

I trust that the submission of the first question to the Court and the 

suggestions in this letter go some way towards resolving the issues raised in 

your letter of 5th August, 1931. 20

Yours faithfully,

A. W. PATTERSCN

CRA Legal Department, Perth

1175

EXHIBIT "l'C5L7- cooy text of 
•letter,, Plaintiff' 3- Solicitor to C'R'Fiel&hbuse"'



IN THE SUPREME COURT 

OF WESTERN AUSTRALIA

EXKIBIT "2"-Affidavit of Colin Roy 
Langricge dated 24.5.83

No. 2313 of 1983

IN THE MATTER of an Aoreement between 
LANGLEY GEC^GE HA NO OCX, ERNEST 
ARCHIBALD .'-vAYNARD WRIGHT, V.'RIGHT 
PROSPECTING PTY. LTD. , HANCOCK 
PROSPECTING PTV. LTD, two other 
companies anc r,A:-£RSLE v IRON PTY. 
LIMITED

B E T' W E E N:

HAMERSLEY IRON PTY. LIMITED

AND

LANGLEY GEORGE HANCCCK 

ERNEST ARCHIBALD MAYNARD WRIGHT 

HANCOCK PROSPECTING PTY. LTD. 

WRIGHT PROSPECTING PTY. LTD. 

L.S.P. ?TY. LTD.

THE NATIONAL MUTUAL LIFE ASSOCIATION 
OF AUSTRALASIA LIMITED

Plaintiff

First Defendant 

Second Defendant 

Third Defendant 

Fourth Defendant 

Fifth Defendant

Sixth Defendant

AFFIDAVIT

I, CCLIN ROY LANGRICGE of 54 Fitzroy Crescent, Dampier in the State of 3,; 

Western Australia, Manager Production Contrcl and Technical Services, make 

oath and say as follows:

1. I ask leave to refer to my Affidavit sworn on 2nd September, 1982 and 

filed with the Originating Summons herein. I am duly authorised to make 

this further Affidavit on behalf of the Plaintiff. Exceot where 

otherwise indicated, I do so from my own knowledge.

2. The Fourth Schedule to the Agreement which is "Exhibit CRLl" to my first 

Affidavit is an Agreement mace en 4th May, 1962 relating to T emporary 

Reserve No. 2436H ana the land comprised therein. Now produced and 

shown to me marked "Exhibit CRL3" is a true cocy of that Agreement.

r.gr idge dated 24.5.33
f idavit of Colin Rov

L mr,
0 <r

J,



3. As mentioned in paragraph 3 of rr.y first Affidavit, the Plaintiff began 

working its iron ore mine at Terr; Price in 1966 and began operating the 
concentrator in 1979. Crushing and screening processes were used from 

1966, but they were all cry prccesses until the concentrator was built. 

The only use of water was to control dust. The Plaintiff's High Grade 
Ore facility at Tom Price is an example of the kind of processes used. 
Some Low Grade Ore similar to that fed to the concentrator was also 
crushed and screened from time to time, but always by dry processes, in 

the period before the concentrator commenced cperation.

4. I refer to the first sentence of paragraph 11 of my first Affidavit. 

The Stream C material is repulped in a distributor and then passes over 

a sieve bend before going to its preparatory screen. The pulp removed 

at the sieve bend joins the material of less than .5mm referred to in 

the fourth sentence of paragraph 11.

5. I refer to paragraphs 10, 11 and 12 of my first Affidavit ana in 

particular to the references therein to material of less than .5mm 

contained in Stream 0 and in the un.dersize from Stream 0. When that 
material enters the hycrocyclones it is in slurry form. To the best of 
my knowledge and belief, the sale or shipment of iron ore in slurry form 

was unknown and undeveloped anywhere in the world in 1962 and Australian 

iron ore has never been sold or shipped in slurry form.

6. Since I swore my first Affidavit the only significant change that has 
occurred in the cperation of the concentrator is the trial installation 
of a pool washing deck and facilities for enhanced water injection in 

one of the six modules.

7. I depose to the matters in paragraph 3 hereof from my own knowledge as 
regards the period from August, 1967 on. I verily believe that those

- EXHIBIT "2"-Affidavit cf Coiin R 
Lar.gricge dated 24.5.33

1177 y



matters were also true in the pericd from June 1956, when crushing and 
screening of iron ore began, to August 1967.

SWORN by the said CCLIN ) 
ROY LANGRICGE at ^m^./. 

in the State of /[/&&/*, 
this V^ day of )

1983. )
d

Before me:

A Justice of the Peace

Filed on behalf of the Plaintiff.

EXHIBIT "2"-Affidavit of Colin Rov 
Langricce dated 24.5.33

117S



fl
EXHIBIT "2 CRL8"-Copy Agreement 
between A.V. Barrett - Leonard, and 
others and Rio Tinto Souther:'1. 
Pty Ltd dated 4.5.62

v o~*<• / \J ^.

T? T»T ' TT TTVT < T; /n :.; T T i v TV ̂  A ^ -' "^ -
^-/ -^ •' r j - ' * -~ - — - - ^ •• *•_ ' — — i*^'~^ ;• ' -~ '

* T rr: v-v~
r*. - i

3ARRS2T-LS::i:ARD and ED'/ARD GUY 3A^RETT-Lz:::: TARD all of 

Boolaloo Station Via Onslov/ in the State of V/e stern Austral-

^ -':•"" T;-"1 -'/' T — •.tTrT1 -?'I~' p,- l-O T ' -i ^ -^ i-.-^ - o 
.--'.. i -JT 1 - - — — . .- - _L ^ U— -L ^ i — — ^ ^/ — i-

Avenue Dalkeitr. in the said State and LAT-'C-LSY G-EOh'SH HAN-.

riTG P?Y. LIMI'l'Slj all of £09 V/ellington Street Perth in the. 

said 5~ate (iiereinaf ter called "the Venders" which express-. 

ion shall wherever the context permits include the Vendors . 

and each of them and their and each of their respective . 

personal representatives successors and assigns) of the one.

^'par^i and RIO TIKTC SOUTHERN ??Y. LI:-:ivE3 th registered .
. 

office of v/hich is at 4Qo Collins Street Melccurr.e in the .

State of Victoria (hereinafter called "the purchaser" which. 

expression shall wherever the context permits include the 

successors and assigns of the purchaser) of the other part , 

aties hereto other than the said LA-M:LEY .WHEREAS e paries er

the applicants under the Mining Act 19C-- and its amendment 3. 

of the State of '/estern Australia for the Temporary Reserve, 

for iron ore in respect of the area described in the applica 

-tion therefor dated the 27th day of September 1951 and 

signed and sealed by the parties hereto (hereinafter called.

"the fining Title" which expression wherever herein used
EXHIBIT "2 CRL3"-Ccpy Agreement 
between A.V. Barret:: - Lecr.ard and 
others and Rio Tinto Southern
Pty Ltd dated 4.5.62

117.3
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(c) In -the event of the Purchaser failing to 

make a payment t>ursuart to the terms of a 

notice given pursuant to paragraph (a) or 

paragraph (b) of this Clause the said 

OT3ticn shall cease and determine at t''"13 

expiration of the period of POVRTEZIT (14) 

days referred to in the notice

7.___THE purchaser may exercise the 
said option from time.

to time by notice in writing to the Vendors specifying t
he.

1 p :n c- p "Inococr TP r~) ~ '•-) £s 'r1 •" • o n ~ r^o*^. *~ nr^ •^ond"i-'^ y^"^Q "f^(^--^^^i^r/ •^n^»-r 

d^-'-J'Cj _!_^>-*O^.O ^JJ- —' ^ .. - ^ ~ w^-».^..i.— *,J "_ ^~-- J.^...L^_.-*jO — '—.-...J---^ ^.— _ w •

of the said Mining Title over which the said option is then 

being exercised and the Vendors shall within S2VZ;" (7) days 

after receipt of such notice (if they have not already done 

so pursuant to Clause 14 hereof) execu
te or cause to be 

executed all necessary and prooer tran
sfers and other docu 

ments effectually to vest the sar.e in the Purchaser free . 

from encu.~bra.nces ar.d shall -deliver or cause to be deliver 

ed such transfers and other dccur.ents and the relative 

instrument or instruments of Title to the Purchaser for .

8, A.S consideration for the transfer to the Purch?-ser of 

the lease leases tenement or tenements forming tart of the. 

Mining Title and the rights to mine respectively granted 

therebv which are acquired by the Purchaser hereun?.er tne . 

Purchaser shall

(a) if the same shall r.ot
-oav to the Vendors the amounts referred to in 
Clause 5 hereof but without any dem-.nl or notice

EXHIBIT "2 CPL3"-Cocv Agreement 
bet-.vieer. A.V. Barrer." - Leonard ar.d 
others and Ric Tmto Southern 
?t'/ Ltd dated 4.S.62

11S2



from the Venders as is recuired bv Clause 5 
hereof

(b) pay to the Vendors in respect of all minerals
produced by the Purchaser iron the 1 Jinin^ T'itle 
and sold or otherwise disposed of by the°?urch- 
aser in an unrefined and unmanufactured state" 
an amount equal -co -

(i) in the case of each sale by the Purch 
aser of minerals P.O.3. Depuch or other 
port of shipmer.-t thereof to other tr.ar, 
a subsidiary or associated company cf -^ 
the Purchaser 2\- rer centum of the sale
-r-\-p S r> p c-, v <M
\-J-i- -«- V ̂  •———iiV_i

(ii) in the case of any other sale or a dis 
posal by treatment or otherwise of min 
erals —

(1) Where the Purchaser has within the 
period of 5HC (6) calendar months 
preceding the date of sale or dis 
posal sold minerals of the same 
grade y.O.U. Depuch or other port 20 
of shipment thereof 2-V oer centum 
of the amoLint which the Purchaser 
would iiave received as the sale 
Dries of such minerals had it on 
the date cf sale or disposal sold 
the mineral at e. price e 
the last once at which 
aser sold minerals within the said 
period of S~C (6) calendar months 
of the same ±rade ?.0.3. as afore- 
said or

(2) If the Purchaser has made no sale
of minerals of the same graie P.O.3.

ceding the sale or aisrosal to 
enable the calculation referred to 
in para^raah (1) to be made then 
2i- "ber cent of the amount which the 
Pu^c'1 '' ca r vculd have received if on 
the data cf sale or disposal of the

' c'" a s e r had sold the

P w %, n •- ~^ ^ ~ i ,-< *~ ~ ^ '- 1 ^ "• ^ -^" \ n o ^ '•-/11 a t ii e 
Arbitration Act Io9'5 as representing

others arc Rio Tin to Sc-uchem?ty Lta dates 4 - 5 -" -
S3
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per cent (20$) there of to cover indirect expendi
ture including 

overheads

10.___DURING- the period of the s
aid option the Purchaser 

shall from time to time reimburse
 to the Vendors all lease . 

rentals and other fees paid by th
e Vendors in respect of the 

said Mining Title and relating to
 the period from the 27th . 

day of September 19=1 (which said
 lease rentals shall if . 1C 

necessary be apportioned accordin
gly) other than such of * 

them in respect of which the said
 action has been abandoned.

11. DURTliG- the continuance of the said option the Vendors

will at the request and cost of t
he Purchaser "orcmD'ly join.

with the Purchaser in apolyin^ fo
r and will use their utmost

endeavours to obtain any rights w
hich the Purchaser may » ?-,

reauire or consider necessary or ad
visable for the curtcse .

of obtaining a better title -or interest in the areas compris

-ed in the said Mining Title and 
also any exemption or ex- .

emotions from labcur conditions cr rentals rele.ting thereto.

and the Vendors hereby scooint the 
Purchaser to be "he .

Attorney of the Vendors for the pur
pose of making such/

applications and of obtaining suc
h rights.and. such exemptions

and for that our pose' for the Vend
ors and in their names to .

execute and do any deeds documents 
instruments acts and

things that may be necessary or whi
ch by these presents "he.

Vendors may be obliged to do or ° \- = ,?•;-. =

33

or causes *o be done ^y virtue

T°^"0^s '-"""' "aoh o* them severally hereby covenant wi
th the.

Z<KI3IT "2 CRL3"
bet^^sn A.%\ ^.arrsc- Leonard ar.d 
others. ardRi'3 Tir.tp So'-ther-' 

11 S 5 ?^y Ltd dated'' 4- .5'. 63%
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-ation oT the said option whether by exoiry abandonment or 

otherwise PROVIDED ALV/AY3 that the obligations of the 

Purchaser under this clause shall r.ot be conditional on 

receipt of notice from the Vendors in any case in v/hich 

the Purchaser has received the relevant information direct

-ly from the Mines Department.

13. ___ AT any time during the currency hereof the Purchas

er may call on the Vendors at the expense of the purchaser I_Q

to ulace the documents of title to the said ^i^ing ^^'t'e .—T -J •"" ~ """ w

in escrow and in that event the Vendors shall loc.-re all . 

the documents of title to the areas comprised in the said,, 

Mining Title and a proper1 and effectual transfer or ^rouer 

and effectual transfers thereof duly executed by them but. 

with a blank for the name of the transferee with the Bank,
— U

of New South \.'ales at Perth in the State of V/e stern Austra

-lia and shall give to the Bank irrevocable instructions . 

that uoon receipt of notice that the s?.id option has been. 

exercised in respect of any lease or leases tenement or . 

tenements forming part of the said Mining Title the dccu-. 3C 

merits of title and transfers relating thereto are to be 

delivered to the Purchaser fcr registration

14. T'KE "^urc'^aser mav ledge and register such caveats. 

or other documents as it may tnini< lit to project its » 

interests hereunder and during the- continuance of the said 

oticn the Vendors agree not to take any steps to remove .

the same and in the event of the expiry

l"i
j-I

:<HI3IT "2 CRI,8"-^Ccov Acrreerr.ent
tet-.v-eer. A.V. Barrett - Leonard and 
ctbGirs cirid Rio ^irti
P+-
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caveats or such of then, as relate to those -arts of the«

said Mining Title in respect of which the said c-oticr. is 

no longer current

15.___DURING the continuance of the said ortior. the 

Purchaser shall be entitled to;-

(a) the exclusive right to enter uoon inspect 
examine test ta-:e reasonable and bona fide 
samples from and carry out -respecting 
development and any other work on the said
M T r~> i r-i 3> 'T1. -; -p ~] ^ :-. ^ r\ ^ -^ r^ ^ '- " 1 — ;.-. -j ^ ~ c? i .-* r\ ~ -' -^ V-, ~ ^ n A 'J-** —"O ~— -— ~ — --^-» ^ ^ -^ —^-J- j.-J-l.^O —.-(..^. — O.- O Ci^.

thereto

(b) the right to use any slant machinery or other 
chattels of the Vendors now en the said Min
ing Title

(c) The right to bring onto and use en the said 
Mining Title any other nlant machinery cr 
other chattels and

(d) the right (which shall also continue for a 20 
period of T'.-.'O (2) months after tne expira 
tion or sooner determination of the said 
option) to remove any of the pi

(c) hereof from the said Mining 

PROVIDED that in the event of any ore won on any eart of.

J- ',- -j p -~ £. r* q ^> -N " — T> •! .-• a ̂  "i v^ TOP c •:. "i •-• ?.'- ". - >-> _- ""• - — 1 p '^ -.- T, •' « "^" ̂ >p V- uiiC o. ̂  — c- O \^^>...j^---O^^. — -- j._ v o — — *^. , J ^_*- — **cj: ^- — ̂  — ̂ ^ j •j . . ~> — — -_^._

_ a 3 o -^ H •.• p ̂ »~.— t'° o c c " t i ̂  u -i n c e of t ̂  e said option in r e 1 a — . 

tion to that part being solcc-cr otherwise disposed jf by, 

the purchaser the net proceeds of sale or disposal shall, 
be held by the Purchaser and shall be paid to the Vendors, 
in the event of the said ootion not being exercised in

shall be retained by the Purchaser for its own use,

16.__ DURING-' the continuance of the said option the Vend

-ors other than the Corporation Vendors will at the ex- .

EXHIBIT "2 CRL3"-Cccv Agreement

ethers and Rio Tinto Southern / 
. . , _ . Ptv- Ltd .'-dated 4.5.52



pense of the Purchaser .~.ake visits to the areas cor. prised. 

in the said Mining Title a- such tlr.-iss as the Purchaser 

may reasonably reo uest

17* ___ UPON the termination of the said cation (otherwise 

than by exercise) in respect of any one or ncre ^art of the 

said Mining Title the Purchaser v;ill naka available to tb= 

Vendors all geological tc-oograohical and similar inforna-. • 

tion obtained by the Purchaser in relation to those ^arts. 

of the said [fining Title in *he course of its inves^iga- . 

tions thereon (but not including technical and other inform 

— ation not ibt.'U.ined bv it directly fron suc'^ -^yac^^-^t^o^^" V - "^ —— %_*" —— v-^y

18. ___ TH3 Purchaser nay at any tine and fron tine to tins 

hereafter by notice to ths Vendors abandon %hs said o^'ion 

either '.vholly or in rss^sot of sone cne or ziors lease or . ^ 

leases ten^^'.ent c^ tsnerr-^nts for^i^^ ^\^t of th^ said "i^ — 
^ i_F'^ii -j'o-'-'aj^*^ a^d as f^c^ t^-*

hereundor shall subject as aforesaid c-33.se 2i"her vhclly

or as the case nay be in r-isx

the rarty to v/hon the sane is addressed and addressed in 
the case of the Venders to ''Messrs. %-incocl: .[L '..'rig!^" .--t

i o "' i^ ^^ '^' i^^ /^'- "^ s e r

ZXKI3Z? "2 C3LS"-Cccy Agreement 
between A.V. Sarrett - Leonard and 
others and Ric Tinto Southern 
?tv Ltd dated. 4. 5. ^2
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be given by letter or telegram vhich shall be deemed to be 

received on the day when i_n due course of rost or due 

course of receipt of telegram such notice would reach the, 

address given if posted in a •cre'oaid registered letter or. 

in the case of a telegram, addressed through the tele~raoh, 

office to the address aforesaid of the party to whom such, 

notice is given. 

20. Airy amount to be T^aid to t^e Vendors rerau^de"" "'av.

on behalf of the Messrs. 2arrett-Len^ard and as to the othe 

half to the Commercial Bank of Australia Limited at h'ead . 

Office St. 3-eor^e 's Terrace ~ortr to the credit of "-"an — 

cock and Vrigjit" and the receipt of the respective oayrients

n \r "|~ *~) P ~ --* •* vip-i o o ^ •*- '--» C» T ~^ C. v"> *! - -^ .">. •>-% •". >*>?." •"; ^-> ^ ; ' y- "- c CO -- T1. " .'"' C '"> O "^ "1
O/y U-IC-.^/ ^. — ^1:1 — ij-^t. v » » —. O _/ ^-*-~ ~ ; -^ j_vj_ i--.,j/ ,— .:.^ . • i j O O\J -^-^— _ v* o. _•— _l, __ «

"b ^ s 11 if"° i c "^ -^ n t] s v" c 9 r* c o c- ^ ~ • *•-" "" - nl

to a Ccnyany which is a subsidiary of The Ri

Cora cany of Au

tern in the Cor.oanies Act 1958 of the State of Victoria

under s~andin~ between the parties with res'cect to the I-'in-

xn-" T1.1 ̂_ e ?'.nc suToerseaes aj__ ','ri.or a^rresnent s ?-na un —sr J--.Y

n v n r- n v

n (]
EKHIBIT "2 CPLS" —Cocy AcTeerr.er.t 
be~.veen A.V. Ba.rrert - Leonard 
others' and. Rio .Tinro Southern 
?t\"' Ltd; 'datred -4 .5. 52'.
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ABSTRACT

The various methods for beneficiatir.g iron ore 

are discussed in outline, and specific reference 

is made to the application of heavy medi
um 

separation at S i shen, Harrier si ey and Mount Newman.

Instrumentation philosophy at these installations 

is discussed, and operating problem areas are 

ind ica ted.
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Heavy medium separation has for a long tine had an inport;int position 
in the major technologies used in the physical processing of ores.

The advantages that it has always offered over competing pincesses 
are: -

low energy requirements

relatively simple and uncomplicated flowsheets

a tailings product that is easy to dispose of and store on 
a long-t erm basis.

Current trends are tending to favour these existing ad van t ;i i', cs 
in the following ways:-

Energy costs are tending to increase, and in countries heavily 
dependent on imported oil, energy requirements can be •'' 
politically sensitive matter when new projects are being 
established.

A general tendency towards smaller projects, where si"M'^ e
processes can offer a lower degree of risk and hence rn.'ike
a project more inherently attractive.

Increasing demands for operators to take long term r c 1 ; pons ib i 11 ty
for their tailings disposal sites, and their environment a ^
effects. 20

This is not to claim that heavy medium separation is the ,in >iwer to 
all benef ic iat ion problems in the iron ore industry, but simpl/ to 
indicate that where the possibility of using it exists, on both 
new and older projects which may have been evaluated some yc-ars 
ago, a review of costs will almost certainly indicate its Increasing 
attraction, against more energy intensive processes.

Taken individually these three factors may well have no effect on 
any one specific project, but assuming the development of •'' 
multiplicity of smaller projects then they must tend to favour 
the increasing application of heavy medium separation at tin" 30 
expense of competing processes.

To return to basics it appears worthwhile at this stage rc'< |!ltln 2 
some of the major current constraints on an iron ore producer.

Iron ore deposits vary in their minera log ical characteristics anc^
it therefore follows that each ore body requires a specifically
designed plant to recover the mineral at the required grade ;it
optimum economy. The flowsheet for the design of such a pi-"'- 1
is based on in depth mineralogies! and metallurgical studies
of the deposit, on marketing investigations for the potential
products and on practical engineering design concepts. ^

1 1 1) 5 iieaw 'Medi'_~ Secarazicn" 1961



In the case of iron ores, the most important factors affecting 
the marketability of the product, the design decisions and the 
economics of the mining and processing operations are:-

THE SIZE FACTOR

A price differential of about U.S. $3.00 per tonne exists 
between lump ore sized at minus 30 plus 6 run and fines at 
minus 6mm.

reason for this is that lumpy iron ore can be charged 
jctly to blast furnaces, while the fines must be further

The
dire<_ . _, ..____.....
treated to agglomerate them into a physical form suitable 
as furnace feed.

Prices obviously vary depending on the supply area and the 
market area and on the time of contract negotiation. Current 
Australian iron ore supplied to Japan on an f.o.b. basis 
attracts U.S. $20.00 for lump ore and U.S. $17.00 for fines.

THE GRADE

The presence of gangue increases the transportation cost per 
iron unit and obviously increases the smelting costs. 
Steelworks in consequence aim to buy iron ore at the highest _ 

grade available. The operators balance the iron ore grade 
they produce with these market requirements and with the 
practical aim of maintaining high overall iron recoveries 
for their operation. Since penalties are exerted on below- 
grade products and since bonuses for above-grade products 
are not that attractive, quality control and mine planning 
form the heart of the optimisation of an iron mining operation, 
particularly where no beneficiat ion process is being employed.

It is worth noting that for hematite ores, typical lump grades 
are 63.5 - 65.31 re while fines grades range over 60 - 6_.S 3o Fe.

30

THE IMPURITY LEVELS

Apart from usual gangue constituents such as silica and alumina, 
impurities such as phosphorus and sulphur are strictly controlled 
since they have a detrimental effect on the pig iron refining 
steps in the production of steel. Again penalties are exerted 

at various levels of such impurities.

Many ores require some form of beneficiation other than that 

naturally achieved by crushing and screening, in order to meet 

the grade and impurity levels and even when high grade ore bodies 
are mined, large volumes of low grade ore are usually found which 40 

need to be beneficiated in order to optimise the total iron ore 

recovery from the ore body.

1 1 !)h



In Western Australia, until recent years, the iron ore produc 
other than Robe River have not needed to install beneficiation 
plants and have met grade by crushing and dry screening the 
run-of-mine ore after careful selection of "grade blocks" of 
grade greater than 59 - 601 Fe in the mine.

On the other hand in South and North America most operators
have to beneficiate their iron ores in some form to meet grade,
and are therefore able to mine their total orebody often running
at run-of-mine grades of about 401, Fe. Since many of these ore
bodies have impurities that are finely disseminated in the ore, 10
fine grinding followed by complex metallurgical processing is
required to beneficiate these ores and is always followed by
pelletising to produce a marketable product.

The Australian iron ores tend to run into unacceptably high 
levels of alumina and in certain areas phosphorus, and thus 
selective mining has been necessary. The low grade and high- 
impurity ore has usually been separately stockpiled.

Beneficiation, basically by heavy medium separation, has recently- 
been introduced at Hamersley and at Mount Newman. These benefica 
tion plants ensure that product grade requirements can be met for 20 
effectively all the ore reserve. These facilities also allow the 
mining of additional low grade ore pockets in the ore reserve as 
well as contact zones, where ore is adjacent to gangue, and also 
allows the reclamation of low grade ore from stockpiles.

Thus poor quality ores which would otherwise have been discarded 
as waste can be fed to the concentrator. This significantly 
reduces waste: ore ratios, increases the mine life and reduces 
the overall cost per tonne of ore sold over the life of the mine.

When scanning present day iron ore operations many show a similar 
development pattern. In the early stages of development of the 30 
ore body, selective mining concentrates on the high grade zones 
and the run-of-mine is crushed and screened, often using dry 
screening techniques.

Beneficiation of some form, often only for certain parts of the 
ore body, follows as production levels increase and as more is 
known about the mineralogical and metallurgical characteristics 
of the ore.

_ . .C-. ."^O» .<z! i. j_ " -~. Ci •-- — ~~
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To put heavy medium separation in context, it is worth consider!
briefly the various physical processes in use in the indust 
at present

v

Because each iron ore type has its own peculiar mineralogical 
characteristics and requires specific metallurgical treatment 
to produce optimum recoveries of saleable products, beneficlation 
methods vary widely. Treatment varies from simple crushing and 
screening operations to complex combinations of various forms of 
beneficiation.

The extent to which beneficiation methods are employed depends 10 
on the level and nature of diluents and the form of dissemination 
of the gangue and the impurities in the ore structure.

To compare the various beneficiation routes it is probably best 
to look at their application at various mines.

BENEFICIATION BY DIFFERENTIAL CR'JSHING AND SCREENING

This is be far the most common iron ore treatment method since 
it is the cheapest involving only crushing, screening and 
conveying equipment and in its simplest form operates under 
dry conditions. Grade control is complex when employing this 
relatively inflexible treatment method and usually selective 20 
mining needs to be resorted to. This reduces the overall 
recovery from the total ore body and increases the waste to 
ore ratio.

Because shale bands are often narrow and folded through the 
ore bodies and because of the increasing size of blasting 
patterns as well as shovel and truck arrangements, particularly 
on the larger mines, large blocks of the ore body containing 
good quality iron ore have to be discarded as waste.

In most ores treated by only crushing and screening methods,
the shale is more friable than the ore and hence the iron is 30
concentrated into the coarser ore fractions.

Impurities usually also tend to concentrate in the fines. 
Some operators have thus been able to produce lump grade ore 
from their low grade ore bodies by screening only but are 
left with considerable stockpiles of low grade fines. This 
applies at Mount Tom Price (Hamersley).

Some operators have stockpiled their low grade ore as and 
when mined onto separate stockpiles while others have dumped 
this material with their waste to save the additional cost of 
separate stockpiling. Generally however mine planning is done 40 
in such a way that concentration of the low grade ores can be 
introduced at a later stage.

11 fl 3
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Well designed differential crushing and screening circuits allow 
the production of maximum amounts of lump at a high Fe grade, 
while still mainta.-ning a saleable grade of iron ore fines for 
sinter feed or pelletising.

While lump ore does attract considerably better prices than fines, 
flexibility has to be provided in these crushing and screening 
circuits, because at times, like now, when iron ore markets are 
poor, fines are more readily sold than lump ore.

To quote specific examples, in South Africa the Sishen Iron Ore , Q
Mine operated by crushing and screening of selectively mined ore
from 1953-1963 prior to the introduction of heavy medium benefication.

In Australia Mount Tom Price and Paraburdoo of Hamersley Iron, 
Mount Newman mine and the Golcisworthy operations basically rely 
ion crushing and screening only, although Hamersley and Mount Newman 
have recently introduced various types of further beneficlation.

At Mount Newman the main flow of ore is trucked out of the pit to 
two crushing and screening streams. Run-of-mine ore is reduced 
to nominally minus 200mm in primary gyratory crushers and is then 
dry screened at 100mm. Plus 100nun oversize is further crushed in 
secondary gyratory crushers. 20

Nominally minus 100mm ore is then railed to Port Hedland where

[the ore is dry screened at nominally 30mm and 6mm on large double 
deck screens. Plus 30mm oversize is crushed in tertiary gyratory 
crushers. Final lump and fine ore products are stockpiled at the 
wharf prior to shipload ing.

Hamersley Iron at Paraburdoo, Mount Tom Price and Dampier operate 
somewhat differently. Run-of-mine ore is crushed in primary 
[gyratory crushers nominally to minus 200rim and this crushed ore 
'is then stockpiled on large conical stockpiles.

IMinus 200mm ore is dry screened at SOrrun and the oversize crushed 30 
|in Standard Cone Crushers. Screen and crusher undersize are dry 
screened at 30mm and 6mm, and the plus 30mm oversize is reduced 
|in Short head Cone Crushers.

Lump and fine ore are separately stockpiled at the mines and 
.separately railed to the port.

inal screening is carried out on the lump ore at the port and 
fines are pelletised.

ENEFICIATION BY WET SCREENING AND DESLIMING

JVhere water is readily available or in those cases where the 
pcreening characteristics or the mineralogy of the ore demand, 40 
wet screening and/or desliming techniques are used to upgrade 
Jihe ore.

111U



10

This does not change the coarse ore flowsheet significantly other 
than introducing high pressure water sprays over the screens. The 
fines are usually classified ar,d the ultrafir.es are then deslirr.ed 
This deslining duty is usually carried out by cyclones. The eye 
underflow is then sent to filters and is dried sufficiently to suit 
pellet is ing.

Typically at Aguas Claras in Brazil, run-of-mine ore is crushed to 
200mm in a primary gyratory crusher and crushed ore is stockpiled. 
Reclaimed crushed ore is then wet screened on large primary screens 
fitted with high pressure water sprays.

Plus 50mm oversize is crushed and then wet screened to produce a 
coarse ore and a natural pellet ore. Again high pressure water 
sprays are used.

The minus 6mm undersize from the secondary screens is gravity fed
to spiral classifiers. The sand fraction is finished minus 6mm
plus 100 mesh sinter feed. The classifier overflow is deslimed in
cyclones, overflow being rejected to a tailings thickener and
slimes dam, while the cyclone underflow is pan filtered and the
filtercake steamed to about 9% moisture to meet pelletising feed 20requ i rerne nts.

GRAVITY CONCENTRATION METHODS

In those iron ores where grade is not achieved by the above crushing, 
screening and washing methods but wher-> the ore is liberated from 
its gangue at reasonably coarse sizes and reveals a density diff 
erence between the liberated gangue and value particles, then wet 
gravity separation methods are commonly resorted to.

These concentration methods fall into two main categories, those
requiring a heavy medium for separation and those requiring water
only. While the former is applicable over the size range of
100mm to 0.5mm, the latter is only applicable on material up to
about 8 - 10mm and is ineffective on ultrafir.es. 30

Water Only Gravity Concentration

Jigs, tables, spirals, cones and water only cyclones are the 
typical equipment items in use in such beneficiation plant.

The application of this equipment because of its limitation 
to specific size fractions of the ore to be treated is 
usually complementary to other beneficiation methods used 
on the remaining ore fractions.

One of the disadvantages of this beneficiation method is the 
difficulty of producing a final concentrate of the correct 40 
grade as well as a discardable tailing at acceptable overall 
iron recovery. This can result in a clumsy flowsheet due tc 
the necessity of producing a middlings product and the 
resulting complex material flows.

12 lU)



At the McKinley Mine in the Mesabi Range in Minnesota, for 
example, the hematite - limonite - goethite ore is beneficiatcd 
by crushing, screening, washing, spiral concentration and 
desliming to produce coarse and fine iron ore concentrates 
averaging about 601 Fe. Primary ore after crushing is screened 
on screens fitted with high pressure water sprays. Undersize 
is classified at 6mm and the minus 6mm feed is concentrated 
in five-turn spirals. Concentrates are dewatered on screens 
and drum filters.

Benef iciati->n by Heavy Medium Separation 10

When the gravity separation requires high density cut-points 
to achieve the required iron grades and when the washability 
characteristics of the ore are more difficult, a heavy medium 
has to be employed to effect the gravity separation.

This heavy medium is typically a suspension in water of a 
particular type of fine sized magnetic ferrosilicon (151 Si) 
prepared so as to have the necessary stability and viscosity' 
properties.

The separating vessels commonly used are static baths on 20 
coarse ore and cyclones on fine ore.

A top size of up to 100mm can be readily beneficiated. The 
bottom size limit in heavy medium separation is determined 
by the necessity to recover as much as possible of the costly 
ferrosilicon medium from the final products and this limits 
its economic application down to 0. Snun beyond which screening 
even with special polyurethane screens is not effective.

Very recently developments now extend this bottom range to 
63 micrometres. In these flowsheets magnetic separators 
rather than screens are used to recover the ferrosilicon.

Grade control in heavy medium beneficiation plants is relatively 30- 

simple since such circuits have a density control system on the 
circulating medium that allows preselection of the operating 
density, as long as this is within the range of the particular 
ferrosilicon being used.

At Mount Tom Price, Hamersley Iron have recently erected a 
beneficiation plant incorporating heavy medium separation 
(HMS) down to O.Smm and high intensity magnetic separation 
on the fines.

In the case of the Mount Newman low grade ores, whose 40 

washability characteristics are considerably different, 
the heavy medium concentrator comprises heavy medium separation 
down to Inun with the fines being treated on Reichert cones.
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Many properties have combinations of the above water-only 
and heavy media separation beneficiation plants.

For example Hanna's Whitney mine ore has been treated in a 
concentrator which consisted of a scrubbing and screening 
section producing minus 30 plus 6mm lump and minus 6mm fine 
ore fractions. The lump ore fraction was treated in heavy 
medium separation drums. The fines were classified to 
produce a minus 6mm + 28 mesh ore fraction which was 
beneficiated in heavy medium cyclones. The minus 28 mesh • 
fines were then concentrated in a spiral plant.

MAGNETIC SEPARATION

This broad field can be divided into:- 

low intensity magnetic separation 

high intensity wet or dry magnetic separation. 

Low Intensity Magnetic Separation

Where recovery is readily feasible such as with magnetite 
and taconite ores, coarse cobbing together with wet drum 
magnetic separation after grinding form the basis of most 
flowsheets. Ores with a head grade as low as 30 - 351 Fe 
are beneficiated and after pelletising yield a 651 Fe 
product.

20

Erie, the taconite 
the eastern end of

pioneers at Hoyt Lakes 
the Mesabi range, work

areas producing feed with a head 
plant which consists of gyratory 
ball mills, magnetic separators, 
well as a pellet plant and shaft 
averaging 65t Fe.

in Minnesota on 
six taconite mining

grade around 301 Fe. Their 
and cone crushers, rod and 
thickeners and filters as 
furnace, produces pellets

This concentrator has 36 grinding streams and a very complex 
arrangement of primary, secondary, tertiary and quarternary 
permanent magnet magnetic separators.

At Savage River primary crushed magnetite ore is reduced in 
size to 10 mesh in autogenous mills and a primary magnetic 
concentrate is produced in wet drum permanent magnet 
separators. This concentrate is reground in ball mills to 
pass 200 mesh prior to secondary magnetic separation.

Wet High Intensity Magnetic Separation (WHIMS)

For feebly magnetic iron ore such as the hematite/itabirite 
formations in South America and for hematite fines beyond 
the bottom range of heavy medium beneficiation, the WHIMS 
route has in general been successfully employed.

30

40

121)2
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At CVRD, the world's largest commercial scale plant employing
wet high intensity magnetic separation for the recovery of
hematite has been operating and expanding since 1972.

At CVRD the installed mining capacity is 46 million tons/year 
of run-of-mine feed. Of this, 18 million tons/year is high 
grade hematite treated only by crushing and screening equipment. 
The remaining 28 million tons/year is an itabirite feed from 
which some 2 million tons/year of high grade hematite can be 
screened off at plus 30mm to produce a 66.51 Fe product and 
some minus 6 plus Inun fines which can be screened out as sinter IQ 
feed assaying 65t Fe. However, the bulk of the itabirite 
exists in the form of finely disseminated hematite and quartz, 
and requires a fine grind for liberation.

The competitive processes for the treatment of these finely 
disseminated itabirites, were WHIMS, flotation and gravity 
separation on spirals. All were researched and WHIMS was 
selected as the most attractive comparing capital and operating 
cost as well as overall recovery and grade.

The WHIMS units installed produce a concentrate assaying 
approximately 671 Fe, which is pelletised at the port. 20

FLOTATION

Prior to the advent of WHIMS treatment and particularly for the 
treatment of the low grade finely disseminated iron ores in 
North America, flotation was and is being used to beneficiate 
iron ores where contaminants are finely disseminated. This process 
is often used in combination with other beneficiation steps. After 
crushing (usually 3 stage) and grinding, flotation is performed using 
either cationic or anionic collectors following desliming. Flotation 
concentrates are filtered and dewatered to less than 10% moisture 30 
prior to pelletising.

Typically at the Empire Mine of Cleveland-Cliffs, fine grained 
martite-hematite ore requiring grinding to 851 minus 25 microns 
to achieve liberation, is crushed in a single stage gyratory 
primary crusher prior to autogenous milling followed by closed- 
circuit pebble milling and flotation. Magnetic roughing is 
carried out prior to flotation.

SELECTIVE FLOCCULATION

At Cleveland-Cliffs Iron Co.'s Tilden operation in Michigan, the 
mineralisations characteristics have forced the development of a 
new process, to replace magnetic separation as the rougher stage 40 
of concentration. The mineral suite present is not amenable to 
magnetic processing, and following very fine grinding (similar to 
the Empire operation) the pulp is selectively flocculated with 
starch, which causes the iron bearing minerals to agglomerate, 
while leaving the silica in a dispersed state. Treatment in 
a thickener produces an underflow enriched in iron and a reject 
overflow. The enriched overflow is then treated with an amine 
collector in flotation cells to float off further silica prior to 
dewatering of the iron concentrate, and pelletising.
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PELLETISING

Both in South and North America this method of producing a 
saleable coarse iron ore product is very common mainly because 
the ores in most cases cannot be beneficiated in the coarse 
form. It is often also due to the fine dissemination of 
contaminants in the ore which require fine grinding for 
liberation.

Goethitic limonite ores are also readily beneficiated by this
heat treatment, driving off the approximately 101 bound moisture
to achieve saleable pellet grade. 10

Minntac, Butler, National and Reserve are amongst the larger 
pellet plant operators in North America and CVRD are presently 
the largest in South America.
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SISHEN EXPORT CONCENTRATOR (See Flowsheet in Section 8)

The Sishen Iron ore is generally a hard high grade hematite with relatively soft bands of soft shale and minor amounts of banded ironstone and flagstone associated with it. Crushing to minus lOOnun results in a satisfactory degree of liberation to produce, by heavy medium separation, a sink and float product containing 671 Fe and 201 to 301 Fe respectively. The presences of banded ironstone and flagstone in the concentrator feed necessitates HMS operation at abnormally high cut-point densities.

The project scope was as follows:-

a) Primary, Secondary and Tertiary crushing installations and crushed ore stockpile.

b) Washing and screening plant and beneficiation plant feed stockpiles.

c) Concentrator to handle four size fractions.

d) Concentrator and tailings dewatering and disposal systems.

e) Quarternary and fines crushing and screening facilities.

The total feed rate of the concentrator is approx. 5,000 T/hour and is broken down as follows:-

Size Type of No of Modules Capacities (T/hour) 20 Fraction Separator Required Design (min)

-90+30 WEMCO Drum (HMS) 5 420 520

- 30 + 9 WEMCO Drum (HMS) 3 280 346

- 9 + 5 DSM Cyclone (HMS) 4 100 132

- 5+0.5 DSM Cyclone (HMS) 4 160 200
The nature of the Sishen ore together with the difference in washability characteristics for the size fractions above dictated provision of separate HMS treatment facilities for the 4 different size fractions. The fraction of the ore with size grading minus 9 30 plus 5mm is marketed as a separate product for direct reduction applications or is crushed to minus 6mm and added to the fine ore fraction.

HAMERSLEY CONCENTRATOR (See Flowsheet in Section 8)

The decision by Hamersley Iron Pty Ltd., to proceed with secondary beneficiation facilities at Mount Tom Price was based primarily on the availability of extensive reserves of previously mined and in-situ low grade ore particularly amendable to beneficiation by heavy medium separation (HMS) and wet high intensity magnetic separation (WHIMS) . 40
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The concentrator is Western Australia's first wet iron ore 
beneficiation plant and the design was based on extensive 
pilot and laboratory test data produced by the Hamersley 
Iron Research and Development Department.

The plant was designed to process 13 million tons/year of 
feedstock.

Plant commissioning took place in early 1979 with full design 
production being achieved during the second half of 1979.

The project scope was as follows:-

a) Modifications to the existing primary crushing installation 10 
to allow low grade fine iron ore to be routed separately 
from high grade coarse iron ore.

b) Secondary and tertiary crushing plant for low grade ore.

c) Washing and screening plant and bin storage for low grade 
ore (concentrator feed).

d) A concentrator to handle four size fractions of ore, 
utilising HMS and WHIMS processes.

e) Product (concentrate and tailing) dewatering and disposal 
systems.

The approximate total feed rate to the concentrator is 1850 tonnes 20 
per hour broken down as follows:-

Size Type of No. of Modules Capacities (T/hour) 
Fraction Separator Required Design 

(mm)

-80+30 WEMCO Drum (HMS) 1 500 660

- 30 •»• 6 WEMCO Drum (HMS) 2 600 660

- 6 + 0.5 DSM Cyclone (HMS) 3 400 600

-O.S + 63 WHIMS 2 180 200 
micrometres

The modular design concept allows independent operation of the 30
different plant modules contingent upon operation of equipment
items common to all the process plant. The design incorporates
plant by-pass facilities on the minus 80 plus 30 and the minus
30 plus 6rara fractions during periods when the ore grade as mined
is high or during extended shut down periods resulting from scheduled
maintenance requirements.

Each size fraction gives rise to a concentrate and, a tailing.
In addition some ore slimes are released during processing which
are passed to a thickener as a dilute slurry.
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MOUNT NEWMAN CONCENTRATOR (See Flowsheet in Section 8)

As for Hamersley Iron extensive testwork to determine the nature of the low grade contact ore preceded the decision to proceed with the design and construction of the concentrator. All ore fractions exhibited minimal near gravity material between the high density hematite and the low density shales. The absence of any composite hematite/shale particles indicated that sharp separations are possible with processes relying on density differential. The similar washability characteristics of the minus 100 plus 30mm and the minus 30 plus 6mm contact ore fractions 10 precluded the necessity of providing separate treatment facilities for the low two size fractions as was the case with the Hamersley Iron low grade ore.

The project scope was as follows:-

a) Washing and screening plant and bin storage for low grade concentrator feed.

b) Concentrator designed to handle three ore size fractions utilising HMS and Reichert Cones.

c) Concentrate and tailing dewatering and disposal systems.

The approximate total feed rate to the concentrator is 1 160 tonnes 20 per hour broken down as follows:-

Size Type of No of Modules Capacities (T/hour) Fraction Separator Required Design (ram)

-100+6 WEMCO Drum (HMS) 2 342 400 

6+0.5 DSM Cyclone (HMS) 1 280 370
- 0.5 + 63 Reichert Cones 1 200 280 micrometres

Whereas at the Hamersley Iron mine site the concentrate is tertiary crushed and sized to produce minus 30 plus 6mm lump and minus 6mm 30 fines, the Newman concentrator product is stored on a single stockpile and railed as a combined concentrate with size minus 100mm plus 63 micrometres for subsequent reduction and sizing into lump and fine ore at the port side.
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The Hamersley Iron Mine at Mount Tom Price in Western Australia 
has one of three iron ore concentrators which have recently been 
designed by the Mitchell Cotts Consortium. The other plants are 
at the Mount Newman Mining Co.'s deposit at Mount Whaleback also 
in Western Australia, and the Sishen Export Plant at Sishen in 
South Africa.

The client approach to this aspect of design varied considerably 
and was related to the availability and cost of operating labour. 
In Australia, and with particular reference to the Pilbara region 
direct labour and infrastructure costs are very high and as such 
the clients opted for maximum instrumentation in an attempt to 
reduce operating labour requirements.

In South Africa the client approach was the exact opposite in that 
work opportunities for unskilled labour had to be created. The 
net result therefore is that on a direct comparison basis a 
South African iron ore concentrator would utilise five to 
six times the operating labour that would be provided on an 
Australian concentrator.

The Australian plants at Hamersley and Newman have therefore
included sophisticated instrumentation loops including mini-computers 2 °
and programmable logic controllers with analogue controllers to
monitor and record data and visually display operating information.

Of critical importance to the successful operation of the Australian
plants was the selection of the correct overall instrumentation
and control systems to meet the requirements of the two plants.
Both projects involved the selection of major items of instrumentation
and control which were innovative to the iron ore industry in
Western Australia.

The selection process commenced with visits to overseas mining 
operations. The aim of these visits was to determine the experience 30 
of mining companies in the operation of heavy medium plants with 
particular regard to the philosophies behind their approach to 
automation and selection of suitable control systems.

Additional valuable pointers were provided from discussions with 
a U.K. based firm of consultants in process plant overall control 
schemes, and also with the National Coal Board's Mining Research 
and Development Establishment.

From these visits and discussions, it became clear that because
both plants had a similar environment and their main objectives 4 Q
were coincident, then their overall control philosophies would
be similar. However, because of the differences in plant design,
great attention would need to be given to the analogue process
control equipment on the Mount Newman plant.
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Probably the main conclusion regarding instrumentation and control 
which stemmed from the experience of other operators was that the 
design of automation systems needs to be correctly specified from 
the start of a project. This is not meant to imply that equipment 
suppliers or type of equipment have to be specified, but rather 
that the overall aims and final form of the system be established.

Further, it is important that suspected process flow problem areas 
are identified at an early stage and designed to ensure that such 
problems are within the scope of available control equipment, so 
that catastrophic overflows, etc. are avoided.

DESIGN PHILOSOPHY FOR HAMERSLEY AND MOUNT NEWMAN

During the establishment of overall aims and configuration, the 
experience of the operators visited indicated clearly that the "best 
approach to the implementation of a control system was to recognise 
the requirement for splitting the work into two phases on a 
programmed basis.

Phase 1 - The achievement of the desired sequence of start-up and
shut-down of individual modules, at the same time ensuring 
that all field devices are operating correctly and reliably.

Phase 2 - The utilisation of the results obtained in Phase 1 to 
optimize the operation of the process in regard to 
throughput and product quality.

Established experience indicated that of the two phases the second 
is more difficult to achieve although it provides for a potentially 
much more profitable operation than Phase 1. Understandably, 
implementation of Phase 2 is more difficult and expensive if it has 
not been catered for in the initial overall strategy.

Estimates of the time to be allowed for completion of Phase 1 
naturally vary but typically a period of 18-24 months is accepted.

Following the completion of Phase 2, the stage should have been 
reached where the instrumentation enables each piece of equipment 
to operate at its optimum condition, resulting in a plant that is 
operating to achieve maximum productivity.

A point that could be overlooked is the need to achieve reliability 
in even the most apparently insignificant mechanical and electrical 
devices. Poor attention to equipment selection will result in more 
operating problems with an automated plant than one manually operated 
thus nullifying the overall control philosophy. Since more freqeuent 
operation of on-off devices will occur in an automated plant, the 
need for selecting robust and reliable equipment is increased.

An important comment by established operators in general was the 
need for a product quality analyser if true optimization is to be 
achieved. Such a device is extremely important where one plant is 
expected to process a varying range of feeds to a varying range 
of products. It appears that large amounts of develoomei.; effort 
are being expended on such devices. EXHIBIT "3"-Paper presented by

Messrd" Uy&'i &'i Bradford entitled
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Opinions were also obtained on the staffing of automated plants. 
Although such plants often result in reduced manpower levels, 
the calibre and attitude of employees to automation was of prime 
importance for a successful operation. As a high degree of 
understanding of the system as possible, from the plant manager 
down, is essential.

Comments in less general areas of overall control philosophy 
revolved around the degree of manual over-ride facilities which 
should be available to the operators.

Opinion was divided on this point, but a predominant feeling was 10

that in the event of problems occurring in an automatic system
with over-ride, operators reverted to the manual mode too
readily. Naturally, it would in some cases be the correct action,

but in many cases equipment was operated in the manual mode on
key plant control devices.

Another specific area of discussion related to the use of the
traditional overall plant mimic panel as opposed to the modern
concept of schematised plant mimic displays, incorporating
status and process information on a Video Display Unit (VDU) .
Here again, opinion was divided and the correct choice is 20

influenced by a number of diverse factors.

a) As accurate a concept as possible of the final function and 
form of the overall control and instrumentation system 
must be established at the earliest opportunity.

b) Possible severe control problem areas must be highlighted
and examined in consultation with process staff, to ensure
that sufficient control capabilities can be allowed for.

c) Careful attention must be given to the selection of field
devices and instrumentation in the light of duty requirements
and operating environment. 30

d) Thought should be given to the degree of manual over-ride 
facilities available to the operator.

e) Careful consideration should be given to the methods employed 
to present plant status and process data to the operator.

f) To ensure that all plant management and operating personnel
are familiar with the automated plant their early involvement 
in the project is desirable.

It is gratifying to be able to say that with the operating experience 

now obtained on both Australian plants, the general concept of 
overall system control requirements was accurate in that the quantity 40 

and type of equipment is adequate to meet long term automation 

development requirements
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This stage of affairs c.i" hc attr ibuted to:-

a) Examination of the ,-M'^ience of others faced with similar 

problems.

b) Competent advice fi"i" specialised consultants.

c) Working closely will' «he en <? users wh °se constructive- 
comments and/or rci .'i"'"™da t ions were invaluable.

^Mt%
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1. Heavy medium separation has been successfully applied
 at

Sishen, Hamersley and Mount Newman to hematite/shale ores, 

on materials down to 0.5mm in size.

2. The ore breakage pattern has been found to be a critical 

factor, which can easily lead to an imbalance between the 

capacities of coarse and fine ore treatment equipment
 

installed in a concentrator. In the case of Sishen, the 

breakage characteristics were well established in an

existing operating plant and the heavy medium concent
rator , Q 

was built around that specification.

3. In the case of both Hamersley and Mount Newman, in spite

of careful study work, the proportion of fines in the feeds 

has proved to be higher than anticipated, which has 
led to 

imbalances as referred to in (2) above.

4. The provision of surge capacity at Hamersley and Moun
t Newman 

has been affected by unforeseen material hang-up prob
lems 

with wet ore, which have significantly reduced bin c
apacities. 

In the case of Mount Newman this has created more pro
blems 

as the surge bins were smaller in size than at Hamers
ley, 

and hang-up has had a greater proportional effect.

5. Mount Newman has had greater problems with maintaini
ng high 

availabilities than Hamersley, because of the differe
nt 

natures of their design concepts.

6. The over-riding factor is the amount of inter-module surge 

capacity available in the two plants. Hamersley has a 

great deal of surge capacity in comparison with Mount
 Newman 1 s 

virtually flow-through arrangement. This design difference 

dictates that a smooth controlled flow of ore through all 

stages of Mount Newman plant is essential if design tonnages 

are to be achieved. What little surge capacity there is has 30 

had to be optimised since a tendency for surge holding to 

increase would result in Jumping at the primary crusher having 

to be halted and the decreasing surge holding eventu
ally 

starving the heavy medium and cone plant causing the
m to 

operate with a sporadic on-off feed condition. In the 

Hamersley operation the plant can operate for long p
eriods 

with the primary crusher down. Similarly, no interruption 

of truck dumping is necessary if a serious hold-up occurs 

in the heavy medium section of the plant.

7. Also of great importance is the modular design of the 40 

cyclone plant. At Hamersley three independent modules 

are fed via two belt feeder arrangements from a comm
on 

surge bin. Modules 1 and 2 are fed jointly by one belt 

and module 3 by a separate belt. The cyclone plant is so 

designed that any number of the three modules may be
 run 

at any time. Although Mount Newman has a three module 

cyclone plant there are no arrangements for running any 

of the three separately. These three modules also share 

a common circulating medium sump. EXHIBIT "3"-Paper presented by
'Ntester^Uys;, % Bradford entitled

1 211 "The1 Be&e1 fi&atibh -: of'Iron Ore by,
Heavy Medium Separation" 1981



8. Instrumentation is becoming increasingly important in 
plant operation, and the philosophy and requirements 
in this area must he defined at a very early stage of 
the project to ensure that both commissioning and 
operation are successfully achieved, and that the controls 
required to optimise plant operation under all reasonable 
variations in plant feed are available to the operating 
staff.

9. The different process control requirements were acknowledged
at an early stage in each of the two Australian plants and 10
design philosophies formulated accordingly. It was realised
that while the Hamersley plant could proceed on the accepted
Phase I/Phase 2 principle quite easily, Mount Newman would
not be able to treat the Phases separately but would rather
be obliged to attempt to initiate Phase 2 as early as
practicably possible if full plant potential was to be
realised.

10. One of the advantages of being able to attack the overall 
plant control problems on a Phase I/Phase 2 step basis are 
shown up clearly by comparing the present circumstances 20 
of the two plants. Hamersley is in Phase 1 and has had 
the opportunity and time to evaluate the performance and 
reliability of the numerous items of instrumentation, without 
seriously affecting overall plant performance, before 
proceeding to the optimisation of plant operation in 
Phase 2. Mount Newmnn on the other hand, has been adversely 
affected to a serious degree by various factors discussed 
previously.

11. It is probable that the greatest number of applications 
which might be encountered on future plants could be best 
met by a system somewhere in between the two discussed here. 
There is still a long way to go before plants can be built 
that will reach rated capacity in the first week of operation. 
Until then the Phase I/Phase 2 philosophy for overall plant 
control and instrumentation is a good approach. While the 
experience of others who have trodden similar paths is 
extremely valuable, care must be taken to ensure that 
conditions peculiar to the local situation are not

i 40overlooked.
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CONTROL ROOM MIMIC PANEL

Section portraying "wet screen house"
EXHIBIT "4" -Three photographs of 
Tom Price concentrator control 
room mimic panel 1983

83-10/8

83-10/10
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EXHIBIT "4"-Three photographs of 
Tom Price concentrator control rocm 
mimic panel 1983



•EXHIBIT "5"-Three photographs of Ton 
Price concentrator plant lookout display 
panel 1983

CONCENTRATOR PLANT LOOKOUT 

DISPLAY PANELS

High Grade Plant

83-12/18

EXHIBIT "5""-Three photographs of Tom 
Price conoentrator plant lookout display 
panel 1983
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Concentrator

83-12/16

Concentrator

83-12/17

EXHIBIT "5"-Three photographs of Tom 
Price conentrator plant lookout displa; 
panel 1983
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Hameraley operates open cut 
iron ore mines at Mount Tom Price 
and Paraburdoo in the PiJbara 

/ Region o( North West Australia. 
j / Ore from the mines is raiJed to 
; / the export port of Dampier 
] i where it is shipped aa lump, Bnes 

"|i or pelJets to worJd markets. t?
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Earnings increased in 1976. largely 
as a result of higher ore shipments 
and higher prices.
Dividend payout was lifted from 
8c to 11 c a share, but returns to 
shareholders, in relation to the real 
value of assets employed, are still 
inadequate.
Reconstruction of maior items of 
equipment and industna' disputes 
meant that saleable ore production 
was below the level of shipments, 
requiring a run down of stockpiles.
A concentrator project to treat low 
grade ore at Mount Tom Price was 
announced. Thi? project, together 
with associated capital 
expenditures, will lift capacity of 
the Hamersley operation from 40 to 
46 million tonnes of saleable ore 
per annum.
US$80m was raised in a Eurobond 
note and debenture issue to help 
finance the expansion programme.
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STATISTICS
Consolidated net earninas
Net earnings from trading
Net sales revenue
W.A. Government royalties
Borrowings — long and short term
Interest paid/payable
Expenditure on proper^, 
plant and equipment
Saleable ore produced (tonnes)
Ore shipped (tonnes)
Net sales revenue per tonne snipped
Net earnings as a percentage of 
sales revenue
Consolidated net earnings per share
Dividend per share

1976
$45 422 000
$56 057 000

$362 353 000
$20 394 000

$285 563 000
$22 933 000

$36199000
35 1 83 000
36 089 000

$10.04

12.5
18.7c

11C

1975
$26 709 000
$26 021 000

$285 255 000
$16126000

$262113000
$1 8 996 000 ^n

$53 1 50 000
36 1 07 000
32 460 000

$8.79

9.4
11. Oc

8c4Q

Notice of meeting
The Annual General Meeting of 
Hamersley Holdings Limited will 
be held at 11.00 am on Friday, 
April 15,1977 on the 24th floor 
of the C.R.A. building, 95 Collins 
Street, Melbourne. 
A separate notice of meeting and 
proxy form is enclosed. All 
shareholders are cordially 
invited to attend. 
The closing date for the receipt 
of nominations for the office of 
director to be voted on at the 
Annual General Meeting is 
April 3, 1977.
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Chairman's statement

Jen years of rapid expansion
(amersley made its first shipment of iron 
ore in August 1966. Since then Hamersley 
has expanded its operations to become
•ne of the world's largest iron ore
•reducers and a major earner of export 
%venue for Australia. Over these ten 
years, Hamersley shipped 217 million

Kones of ore. valued at $1 700 million, 
order to support its mining operations, 

amersley constructed major 
infrastructure facilities in the remote

Slbara region. Four modern towns, with 
gh quality housing and community 
cilities, were developed. The population 

of these towns is now almost 14 000

(eople. Ports, railways, power and water 
jpplies were also established by the 
ompany. In 1976 Dampier handled 
76 million tonnes of cargo, more than 

any other port in Australia.

(he total investment by Hamersley in the 
ilbara at the end of 1976 was 
821 "million and would cost more like 

$1 500 million today.
•he pace of Hamersley's expansion far
•xceeded the most optimistic 
Expectations of the early 1960's. The 
annual capacity of 5 million tonnes 

planned in 1965 has been increased to
•0 million tonnes today, and the first 
gear's sales of 3.3 million tonnes are now 
made in less than a single month.

8he contribution that Hamersley made to 
ustralia's economic development 
uring these years is set out in the centre 

section of this Annual Report.

ut profits have not been adequate

et. while the massive investments and 
revenues benefited employees, suppliers,

fntractors, and governments, the 
areholders waited at the end of the 
leue for an appropriate return on their 

investment. To enable the development 
loans to be repaid, shareholders had to

(ait five years from the beginning of 
Derations before any dividends became 
ayable out of earnings.

Then from 1971 to 1975, when dividends 
began to be distributed and shareholders 
could have expected to reap returns from 
the Hamersley enterprise, profitability 
was held back by adverse economic 
conditions. During this period, Australia 
experienced sustained cost inflation. The 
Japanese steel industry was hit by two 
severe recessions, in 1972 and 1975. 
Exchange rate movements, to the end of 
1975, generally had an adverse effect on 
iron ore prices.
Over these years Hamersley's dividend 
payout has been approximately 52% of 
net earnings, the other 48% being 
ploughed back into the operations. 
Although this payout is above the 
average for Australian companies, the 
yield to shareholders represents only 
8.7% which is significantly below the 
current rates on long term bonds.
The "risk takers' " share has been 
significantly less than governments'. 
Total dividends to date amount to $131 
million, whereas current company tax 
and government royalties amount to 
$169 million. If private industry is to 
maintain its record of developing 
Australia's mineral resources, the 
governments must exercise restraint in 
their tax and royalty collection to ensure 
that the "risk takers" get a fair go.
Reported earnings boosted by inflation

In 1976, the trading position of Hamersley 
showed some recovery from the 
depressed conditions of the previous 
years. The effects of increased ore 
shipments and higher average prices in 
Australian dollars were partly offset by 
continued high inflation.
Consolidated net earnings for 1976 were 
$45 422 000 (1975- $26 709 000) 
including a net realised exchange loss of 
$165 000 on loan repayments during the 
year (1975 - a gain of $2 426 000) and 
after making provision for a possible 
exchange loss on future repayments of 
loans of $10 470 000 (1975-$1 738 000).
However, the reported net earnings are 
calculated on the basis of historical. • ••,

accounting principles. The 1976 result 
would have been substantially lower if 
depreciation and stock adjustments had 
been made on the basis of the current 
cost accounting methods being proposed 
by the Australian Accounting bodies, or 
if Hamersley's fixed assets had been 
revalued on the basis of current 
replacement costs.
In line with the higher reported net 
earnings, Directors declared increased 
dividends for the current year. An interim 
dividend of 4 cents a share (4 cents in 
1975) was paid in October. A final 
dividend of 7 cents a share (4 cents in 
1975) was declared on January 21. 
1977 and is payable to shareholders 
registered on Friday, March 18,1977. 
The large disparity between the interim 
and final dividends is due to earnings for 
the second half being much higher than 
forecast earlier m the year.

Shipments increase in 1976

In my statement to shareholders last year. 
I indicated that the steel industry was 
still in a state of recession and it was our 
expectation that shipments for 1976 
would be lower than in the previous year. 
However, a recovery in the steel industry, 
which was not in evidence in March last 
year, occurred during the second 
calendar quarter and, as far as the 
Japanese steel industry was concerned, 
continued into the last half before it 
finally levelled out. The recovery in 
Europe and U.S.A., commencing at about 
the same time, was neither so marked 
nor so sustained. Steel production in both 
these areas was cut in the later months 
of the year. Hamersley found, however, 
that sales remained buoyant right up to 
the end of the year, as a direct result of 
our marketing efforts and our reliability 
as a supplier.
Shipments rose from 32 460 000 tonnes 
to 36 08.9 000 tonnes in 1976. with the 
lump : fines ratjo remaining constant. 
Pellet shipments were lower due to the

. protracted shutdown of the plant from 
August to November.

£• /.ffi.gfthnuftl ; fieport^ of .
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Devaluation helpful to exporters____

Net sales revenue rose from $285 255 000 
in 1975 to $362 353 000 in 1976. 
reflecting the increased shipments of ore 
and higher average selling prices.
Revenue per tonne shipped in 1976 
benefited from price rises negotiated 
with the Japanese Steel Mills and from 
the lower average exchange rate for the 
Australian dollar against the US dollar. 
The major devaluation at the end of 
November 1976 was an essential 
ingredient in the eventual recovery of 
Australian industry, providing a much 
needed stimulus to exporters and 
manufacturers alike. In particular, the 
devaluation recognises that Australia's 
exchange rate before November, and 
high internal cost structure, was 
incompatible with a viable export 
industry.

Further price increases required____

Despite the devaluation, prices currently 
received by Hamersley are below the 
levels which would give an adequate 
return on the Company's massive 
investment in the Pilbara.
Price rises were negotiated during 1976 
with the Japanese Mills on the No. 1 
Contract and the Pellet Contract. 
Negotiations on pricing for the other 
major contracts are currently under way
The Japanese Mills have agreed to more 
frequent price reviews. This agreement 
recognises that long-term fixed pricing 
is no longer appropriate in a world 
economy marked by high inflation and 
fluctuating exchange rates.

Strikes and cost inflation cause problems

Production of saleable ore did not match 
the increase in shipments in 1976. 
requiring the Company to run down its 
stockpiles during the year. Production 
for the year was down by 924 000 
lonnes. and as a result, stockpiles in the 
port area were reduced by about 1.1 
million tonnes. The industrial situation 
improved in 1975, but the man hours lost 
increased significantly last year. While 
indexation reduced the number of strikes 
relating to wages, there was a significant 
increase in hours lost as a result of other 
union problems including political strikes 
and demarcation issues.
Some noticeable gains from productivity 
improvements and from cost management 
were achieved, but clearly these cannot 
compete with the high inflationay cost 
pressures.

New expansion programme
The agreement by the Japanese Mills in 
September to purchase additional 
tonnages from 1979 enabled Hamersley 
to undertake a further major expansion 
of its production facilities. This expansion, 
based on the concentration of low grade 
ore at Mount Tom Price, will lift annual

production capacity to 46 million tonnes. 
The new concentrator will treat 11 million 
tonnes of material to produce a net 
increase of 7.7 million tonnes of high 
grade ore a year. The concentrator, 
associated facilities and other planned 
capital expenditures will cost in the order 
of $375 million.
The concentrator project, by using ore 
from waste stockpiles and low grade 
material produced in normal mining 
operations, allows operating costs 
associated with the new venture to be 
contained. At the same time the project 
means a better utilisation of Hamersley's 
large infrastructure investment in the 
Pilbara.
The economics of this project were 
significantly improved by the Investment 
Allowance introduced early in 1976 and 
the taxation changes relating to the 
mining industry announced in the Federal 
Budget in August.
The project will provide permanent 
employment for 270 people when it is 
completed in 1979, with a peak of 875 
during the construction phase.
In consideration of the large capacity of 
the proposed concentrator, the Western 
Australian Government agreed to 
re-schedule Hamersley's commitments 
to produce metallised agglomerates 
(HlmeP) in Western Australia. The 
requirement to submit proposals for the 
initial one million tonnes a year Hlmet 
plant was deferred until 1980 to be more 
consistent with the expected availability 
of natural gas from the North-West Shelf. 
Also, the total Hlmet commitment was 
reduced by one million tonnes a year as 
a consequence of the decision to 
proceed with the concentrator.

R T. Madigan (lell). Chairman, and D S Slewail. 
Managing Director ol Hamersley Holdings Limned.

Finance raisings

Most of Hamersley's external funding is 
in U.S. dollars which matches the 
currency of the sales revenue. This 
reduces exchange rate exposure for 
Hamersley. An ancillary benefit of this 
policy is that it provides Hamersley with 
access to the international finance 
markets where funds can usually be i Q 
obtained at attractive rates and with 
maturities appropriate to Hamersley's 
funding requirements.
As part of the financing of the new 
expansion programme, Hamersley 
borrowed $US80 million with a debenture 
and note issue on the Eurobond market. 
This is Hamersley's fifth major Eurobond 
raising and represents the largest issue 2 0 
by an Australian Public Company in 
this market.

Prospects_________________

The slow recovery in the world economy 
continues to affect steel production. 
Investment expenditures remain weak in 
most major countries. Steel mills are 
generally forecasting lower production 30 
in the first half of 1977 compared with the 
second half of 1976.
Prospects for the full year are difficult to 
predict as economic indicators at this 
stage do not point to a clear trend.
The U.S., Japanese, and German 
Governments are adopting a more 
expansionary stance, but inflation 
continues to be a serious problem in most 
countries. While price increases continue 
at the current level (around 8% on 40 
average for OECD countries), the 
chances of a sustained revival in the 
world economy are undermined.
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;hairman's statement 
:ontinued)

Directors

On the basis of current orders, Hamersley 
seems likely to ship about the same 
tonnage in 1977 as in the previous year.

F. S. Anderson

In October 1976 we received the sad 
news of the death of F S. Anderson, 
appointed the first Managing Director of 
Hamersley in 1962.
During his career, Struan Anderson 
occupied key executive positions in 
Consolidated Zinc and (later) the CRA 
Group, and was an executive director of 
those Companies. He helped lay the 
foundation for the great expansion of the 
Australian mineral sector in the last 
two decades.
His work in the marketing, financing, and 
construction of the Hamersley project set 
new standards of achievement and 
excellence in our industry.

Management changes__________

Mr. F. F. Espie, an Executive Director of 
Conzinc Riotinto of Australia Limited, 
was appointed to the Hamersley Board 
in June 1976 to replace the late 
Sir Val Duncan.
Mr. J. J. Craig, General Manager 
Administration and Finance retired at the 
end of 1976 after a distinguished career 
with the Company. Mr. T Barlow. General 
Manager Marketing and Development, 
was appointed Managing Director of 
another Company in the CRA Group, 
but remains on the Board of Hamersley 
Iron Pty. Limited. Mr. C. A. Watts was 
appointed General Manager Finance and 
Administration and also alternate 
Director to Mr. R. H. Carnegie. Mr. J. A. 
Innes was appointed General Manager 
Development, and Mr. J. K. Hamilton 
General Manager Marketing.
Directors express their thanks to 
employees for their efforts during 1976 - 
a year in which Hamersley shipped 
record tonnages.

Chairman
Februahy 14, 1977.
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Managing Director's review

Mining and secondary processing
Mining
Total production from the Mount Tom 
Price and Paraburdoo mines dropped 
from 36 107 000 tonnes in 1975 to 
35 183 000 tonnes in 1976—down 
924 000 tonnes. Saleable ore production 
from Mount Tom Price and Paraburdoo, 
and material hauled down the rail system, 
were inhibited during the year by a 
planned programme.of reconstruction of 
major ore handling equipment both at the 
port and at Mount Tom Price. This 
programme, planned to correct structural 
and operational deficiencies, meant that 
some key equipment was out of operation 
for up to several weeks. 
These effects were further aggravated by 
industrial disruptions, the most serious of 
which occurred in September and 
resulted in the complete cessation of the 
operation.
Continuous shift operations were intro 
duced at both mines in the second half of 
the year thereby increasing mine 
productivity. Previously the mines were 
operated on a six day basis. The seven 
day working week brings the mines into 
line with all other production operations 
throughout the Hamersley system.
Recovery of saleable material from 
material mined rose from 51 % to 61 %. 
This improvement in the ore:waste ratio 
resulted largely from prior development 
programmes and will be maintained in 
future mining activities. Improved quality 
control techniques have enabled more 
selective mining to be carried out further 
improving the recovery of saleable 
material. One of the development 
programmes was the opening up of the 
"Prongs" area at Mount Tom Price. This 
area, at the eastern end of the main 
orebody, was the subject of extensive 
development in the previous year.
Saleable production at Mount Tom Price 
was 22 405 000 tonnes compared with 
22 300 000 tonnes in 1975. Production in 
1976 consisted of 12 908 000 tonnes of

high grade lump, 9 089 000 tonnes of 
high grade fines and 408 000 tonnes of 
low grade fines. Total material movement 
in the mine was 30 676 000 tonnes, — 
Saleable ore production at Paraburdoo 
in 1976 was 12 778 000 tonnes compared 
with 13 807 000 tonnes in 1975. Produc 
tion consisted of 6 124 000 tonnes of high 
grade lump, 6 229 000 tonnes of high 
grade fines and 425 000 tonnes of low 
grade fines. Material mined was 
26 570 000 tonnes.
Five new Wabco 3200B haul trucks were 
commissioned at Mount Tom Price in 
1976. These are the largest trucks 
operated by Hamersley and have a 
capacity of 230 tonnes. Fifteen Terex 
33-15 trucks of 150 tonne capacity have 
been ordered for Paraburdoo, and will be 
delivered during 1977/78. These will 
replace Dart 100 tonne capacity trucks

40
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Shipments by markets

which have been in operation since 1969. 
As part ot the concentrator project, 
particular attention in the Tom Price area 
was directed to the further definition of 
ore reserves including material which 

.would be suitable for concentrator feed. 
^Following the decision to proceed with 

the concentrator project, an intensive 
geological programme is being carried 
out to determine the ultimate extensions 
of the Mount Tom Price orebody, both as 
to high grade ore, and the low grade 
material which may be processed to 
produce a high grade product.
At Paraburdoo the detailed evaluation of 
the 4West orebody has been proceeding 
preparatory to the mining from this area 
m the early 1980's. At the same time, a 
geological programme is being carried 
out on the fringe areas of 4East and 
4West orebodies.

Pellets
Production for 1976 was 1 265 000 tonnes 
compared with 1 940 000 tonnes in 1975. 
A major maintenance shutdown of the 
pellet plant was carried out during 1976. 
This programme involved replacement of 
some 70% of the refractory, combined 
with extensive repairs and modification to 
some of the mechanical and electrical 
systems of the plant. The shutdown was 
planned to last from August to September. 3 ( 
However, as a result of industrial disturb 
ances the plant did not recommence 
operation until November. The previous 
poor performance of the pellet plant has 
been of major concern to the company. 
The shutdown of 1976 completes the • 
maintenance and upgrading efforts of the 
previous two years, and should result 
in a more satisfactory plant performance 
in 1977.
Pellet production has achieved planned . ( 
targets since production recommenced ^ *• 
but some test work planned for early 1977 
may indicate further improvement in the 

(total process optimisation.
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Managing Director's review 
of operations (continued) Marketing and shipping

Marketing
Following the modest upturn of world 
steel production in the first half of 1976, 
recovery faltered towards the end of the 
year in the major market areas. Overall 
world steel production rose by about 
5.8% to 684 million tonnes. This is still 
well below the world steel production 
levels achieved during 1973/74.

World steel production
(million tonnes) 

1976 1975

Japan
E.E.C.
U.S.A.
Rest of World
Total

107.4 102.3
134.4 124.6
116.3 106.0
325.4 313.4
683.5 646.3

Hamersley was able to ship increased 
tonnages compared with the previous 
year. Shipments rose from 32 460 000 
tonnes to 36 089 000 tonnes, comprising 
17137 000 tonnes of high grade lump, 
16 162 000 tonnes of high grade fines, 
1 243 000 tonnes of low grade ore and 
1 547 000 tonnes of pellets. The shutdown 
of the pellet plant from August to 
November sharply reduced pellet 
production during 1976.

Sales to Japan accounted for approxi 
mately 70% of shipments, the balance 
being made to Europe, People's Republic 
of China, U.S.A. and Republic of Korea. 
Hamersley currently accounts for over 
40% of Australia's iron ore exports.
Average revenue per tonne of ore 
shipped rose from $8.79 to $10.04 in 
1976, due to such factors as the devalua 
tion of the Australian dollar and price 
rises negotiated on some Japanese 
contracts.
Iron ore is priced in U.S. dollars. The 
average value of the Australian dollar 
against the U.S. dollar in 1976 as 
compared with the previous year was 
about 6.5% lower.
Prices for the No. 1 Contract with the 
Japanese steel mills were renegotiated 
for the two year period commencing 
April 1, 1976. The price increases will be 
phased in over 18 months. The first 
increase applied from October 1, 1976.
During the year, negotiations were con 
cluded to expand the tonnage delivered

J. <. Hamilton llelt). General Manager. 
Marketing. C. J S. flenwicx. Company Secretary, 
ana 0. S Slewart. Managing Director, signing 
Hametsley's maior new sales agreement witn ine 
Jaoanese mills

annually to Japan under Nos. 1 and 4 
Contracts. This extra tonnage, starting in 
1979, will reach 6 000 000 tons per 
annum, and will be divided equally 
between these two contracts. Delivery 
periods were also extended to 1990. 
The additional ore will be supplied from 
the upgrading of low grade ore in the 
proposed concentrator plant (see 
page 11).
The contracts to supply low grade ore to 
Kobe Steel Limited of Japan have been 
converted to high grade ore, 
commencing 1978 and extending 
through to 1990. Tonnage supplied 
under these contracts will reach 
1 450 000 tons per annum.
In the Asian region the contract with 
Pohang Iron and Steel Company of the 
Republic of Korea was extended. Further 
discussions are currently being held with 
other possible buyers in the Asian 
market.
Although Hamersley's sales to this 
market (excluding Japan) are not yet 
large, they should be of growing 
importance in the future.
While world iron ore demand is forecast 
to expand at around 5% per annum to 
1990, it is expected that the Asian region 
should grow by some 8% per annum 
during the same period, a rise of about 
70 million tonnes.
The Hamersley position in the European 
ore market was maintained during 1976, 
although the level of shipments was 
adversely affected by the decline of steel 
production in Europe through the second 
half of the year.

Shipping
1976 was a year of consolidation for the 
Shipping Department and the opportunity 
was used to rationalise certain opera 
tional and shipping arrangements.
Advantage was taken of the continuing 
shipping freight market recession to 
obtain shipping cover for the years 
ahead.
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The oversupply of shipping, particularly 
for vessels of 100 000 dwt plus capacity, 
the impact of the global trade recession . 
and the continued weak demand for 
tanker employment, largely contributed 
to the stagnation of freight rates 
throughout 1976.
The Hamersley subsidiary, Northern 
Cross Chartering, Oslo, continued to 
provide useful freight market intelligence g 
and data to assist in Company policy and 
operating decisions.
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Exploration, research and development

Exploration
The search for new ore resources con 
tinued throughout 1976 within develop 
ment range of the existing Hamersley 
transport system and infrastructure. A 
limited regional investigation was also 
pursued over prospective iron strati 
graphy within the Hamersley "area of 
influence" of the Pilbara, for iron 
and associated industrial materials.
Reserves of Marra Mamba type ore of 
marketable quality reported last year at 
Nammuldi and Silvergrass have been 
upgraded during 1976 from "possible" 
to "probable" category and have been 
wide-grid drilled to the economic limits 
of the deposits.
Following regional studies carried out by 
the Company, the Western Australian 
Government has granted further tem 
porary reserves in the Nammuldi area 
and an area straddling the Hamersley 
railway system north of Mount Tom Price. 
Work will progress in these areas during 
1977 on the basis of extensive geophysi 
cal investigations conducted during the

Ml Pyrton A
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latter part of 1976. Prospective deposits 
in these areas are more likely to exist in 
the Marra Mamba Iron Formation
Exploration for new mineralisation com 
menced recently in the Mount Pyrton 
region to the north west of Mount Tom 
Price. A re-examination of previously 
known prospects is entailed with this 
work and the activity will continue into 
1977. The area is of interest, given the 
short (30 kilometre) distance from the 
railway system.
Expenditure on exploration and evalua 
tion of prospects within the Hamersley 
sector of the Pilbara over the last nine 
years now exceeds $18 million. A con 
tinuing programme will be required to 
ensure the longer term future of 
Hamersley's ore resources.

Research and development___
The CRA/Hamersley Iron & Steel 
Division was transferred to Hamersley as 
part of an expanded Hamerslev Develop 
ment Division from May 1, 1976
By March 1976 detailed engineering and 
process design studies had confirmed 
the technical and economic feasibility of 
the Mount Tom Price low grade ore 
concentration project. A Hamersley team 
was established in Perth in mid-year to 
undertake project management of all 
areas of the expansion including the 
concentrator plant itself.
Investigations into direct reduction tech 
nology for the production of Hlmet* con 
tinued throughout 1976. These focused 
mainly upon monitoring the progress of 
new plants overseas, which represented 
the more promising natural gas-based 
technologies now under development. 
It is expected that several of these 
technologies will, within one or two years, 
be adequately proven to provide 
Hamersley with a sound basis for process 
selection. The timing and price of natural 
gas supply from the North-West Shelf to 
Dampier will have a major influence on 
the prospects of the Hlmet project.
Increased emphasis was given during 
1976 to studies aimed at the better
J A. Innes (lent. General Manager. Development. 
H f Sanderson. General Manager. Engineering. 
and C L Smith. General Manager. Operations, 
inspecting a model of the planned stockpile 
redevelopment and expansion at Parker Point. 
Oampier.

definition of the long term ore reserve 
position, and the Company's capacity to 
meet the iron ore requirements of the 
steel industry well beyond the term of 
existing contracts. In this context, 
detailed studies have been initiated on 
the mining of specific Marra Mamba 
orebodies at Nammuldi and Silvergrass. 
An intensive testwork programme on 
Nammuldi ore is being pursued with the 
objective of assessing its physical 
properties and amenability to various 
forms of processing.
Other research and development work 
during the year was associated mainly 
with refining the metallurgical design of 
the concentrator and process optimisa 
tion within the existing operations, 
including crushing, screening and 
pelletising. In several of these areas, the 
Company has benefited from its collab 
orative research programmes with the 
Mineral Research Laboratories of CSIRO.
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Managing Director's review 
if operations (continued) Towns, railway, port and power

Towns

ihe total population of Tom Price, 
araburdoo, Dampier and Karratha has 
ow reached almost 14 000 of which 
900 or about 71 % of the total popula 

tion are Hamersley employees and their 
Bependants.
Additions and improvements have been 
made to various facilities within the 
townships, particularly in relation to 
Ihopping and educational facilities.
• he concentrator project will require the 
construction at Tom Price of an entirely 
new town area which will be known as 
lorn Price West. This will incorporate 
nitially some 175 houses together with a 
\2 classroom primary school and sporting 
fields. (The facilities of the present 
Primary and Secondary schools will also 
le upgraded to cope with future 
rcreases in school age population.) 
Tom Price West will be capable of further 
expansion should this be necessary in 
Ihe future.
Borne major improvements to the 
shopping facilities in Tom Price itself are 
also planned. It is gratifying that these 
works are being undertaken on a 
commercial basis by the operators of the 
shopping facilities.
During 1976 a new Pre-Primary school 
end a new Junior Primary school were 
opened at Karratha. Further classroom 
additions were made to the Senior High 
School. Thirteen students from this 
school completed their full secondary 
Education course in 1976; most have 
pow gone on to tertiary studies.
In August 1976 colour television trans 
mission started at Tom Price and 
Paraburdoo thus joining Dampier and 
Karratha where colour was introduced 
some twelve months earlier. Tom Price 
and Paraburdoo do not have "live" tele- 
|/ision as do the residents on the coast. 
Faped programmes are flown to mine 
'sites for transmission. Improvements are 
being carried out to the transmitter at 

.Tom Price designed to improve the signa' 
Istrength to provide better viewing for 
presidents at Tom Price and Paraburdoo.
Early in 1977 a new medical centre will 

.be opened in Karratha, a mobile labora 
tory will be operational at Tom Price and 
|new X-ray facilities will be installed at
the Dampier Hospital.

Railways Port
In 1976 the railways system handled 
5 589 mainline traffic movements. This 
was a gross haulage of 55.7 million 
tonnes with ore payload of 34.8 million 
tonnes.
During the year, longer trains, with a 
higher power to weight ratio were intro 
duced. These trains, with 184 ore 
cars require three locomotives compared 
with two locomotives for the 154 ore car 
trains previously used. Mainline running 
times and terminal turnabout times have 
been reduced.
Increasing haulage volumes bring 
attendant problems of track degradation 
and the need for maintenance techniques 
which can slot into heavy traffic patterns. 
A high priority has been given to research

Ore train crossing Ihe Soring Creek 
Bridge on the lOurney to Damoier

on train and track dynamics, concrete 
sleepers, high strength rail and com 
puterised traffic information. These 
projects have either been implemented 
or are at an advanced stage.
During 1976, 63 kilometres of track were 
re-railed. The sleeper replacement 
programme was deferred in favour of a 
more intensive effort in 1977.
Locomotive availability improved in 1976, 
as a result of concentrated maintenance 
efforts. For the future, a special technical 
development group has been established 
with the professional engineering skills 
required to handle the complex mechani 
cal and electrical problems of loco 
motives and other railway equipment. A 
maior review of the railways workshop 
layout is in hand.
At the end of 1976 the railway's rolling 
stock included 41 locomotives and 2 082 
ore cars.

Tonnage shipped in 416 ore carriers from 
the East Intercourse Island and Parker 
Point berths was 36 089 000 tonnes, 
(see map inside back cover). A total of 
242 ore carriers presented at Parker 
Point and 174 at East Intercourse Island. 
Stockpiles at Parker Point and East 
Intercourse Island were not full at the end 
of 1976 and most of the excess tonnage 
gathered in the ports at the end of 1975 
has been shipped. 10
Sixty-five vessels also berthed at the 
cargo wharf, discharging 17 342 tonnes 
of general cargo and 213 128 tonnes of 
fuel. The ore carrier, the M.V. Adria Maru 
took 168 654 tonnes from East Inter 
course Island-the largest dry bulk ship 
ment ever to leave an Australian port. 
Concurrently with the concentrator 
proiect, several major works are being 
implemented at the port to enable the 
shiploading facilities to handle the 
increased tonnages. These works include 
extension of stockpiling facilities at _ - 
Parker Point and East Intercourse Island 2 0 
and deepening the departure channel at 
Parker Point to take ore carriers of 
120 000 dwt (currently 100 000 dwt).
Pilbara Harbour Services Pty Limited 
commissioned a new tug-the Pilbara 
Jupiter during 1976. The tug, which has 
engines capable of developing 2500 h.p., 
will be handling the larger tonnage ore 
carriers using the port.

~————————————————————— 30 
Power
Hamersley has invested about $62 
million in its power facilities since com 
mencement of operations a decade ago. 
The Company currently operates a 
120 MW steam turbine power station at 
Dampier, with independent diesel 
stations at Tom Price and Paraburdoo 
with an installed capacity of about 32 MW 
and 27 MW respectively. 40
During 1976 some 393 957 MWh were 
produced. The diesel stations at the mine 
sites ran for most of the year with little 
reserve capacity, while the Dampier 
station operated on about 50% of its 
installed capacity.
As a means of providing power for the
concentrator project, a high tension
transmission line will be constructed
from Dampier to Tom Price and 50
Paraburdoo.
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Industrial relations and environment

Industrial relations
Labour turnover declined from 48% in 
1975 to 40% in 1976. The trend reflects in 
part the further improvement of town 
facilities, and consequent increasing 
attractiveness of life in the North West. 
The depressed employment prospects 
elsewhere in Australia also contributed 
to improving stability of the workforce.
Married employee turnover is now only 
14.4%. About 31 % of staff and 12% of 
wages employees have more than 5 years 
service. There are 42 employees with 
more than 10 years service.
The Industrial Agreement negotiations 
with four separate union groups took 
place between September 1975 and May 
1976. New terms and conditions of 
employment were negotiated without any 
significant industrial disruption. However, 
the overall industrial relations situation 
declined throughout 1976 when 270 487 
man hours were lost due to strikes 
compared with 65 538 man hours lost in 
1975. Sixty-five separate strikes of more 
than one day totalled almost 210 000 lost 
man hours. The Medibank strike involved 
30 000 lost man hours.
The willingness to process grievances 
and disputes through the detailed pro 
cedures of the Industrial Code negotiated 
in 1975 waned during 1976. The original 
dedication to the intents of the code has 
been eroded by the departure of "on-site" 
union representatives who were involved 
in its formulation. There remains, how 
ever, a strong desire amongst most 
employees for continuation of the 
Industrial Code. Its provisions are now 
being jointly reviewed by staff and wages 
employees representatives.
At the end of 1976. 4 391 people were 
employed by Hamersley.

Training and welfare_______
Comprehensive training schemes and 
educational programmes for employees 
were conducted by the Company and 
external educational institutions. Courses 
were directed both towards job skills and 
personal development
The Company employed 128 apprentices 
and 34 trainees in 1976. The traineeships 
with the Company are awarded to those 
who wish to work towards sub- 
professional, technical and commercial 
qualifications. Apprentices and trainees

come largely from the families of 
Hamersley employees, thus helping to 
maintain the family unit in the townships.
A graduate development scheme is in 
operation. It provides for a two-year 
training programme. During this period, 
the individual is assigned four separate 
work situations. Some 22 young men and 
women joined the scheme in 1976 in the 
mining, civil, electrical, mechanical 
engineering, metallurgical and business 
study disciplines.
The Technical Education Division of the 
Education Department of Western 
Australia, the Western Australian Institute 
of Technology and Murdoch University 
continued their educational programmes 
in the Pilbara during 1976.
There was an improvement in safety 
performance during the year. Safety 
committees have been formed in many
Horse riding is a popular outdoor activity 
at Tom Price and Paraburdoo.

Environment

departments at the operating sites to 
encourage safe working practices. 
Hamersley has joined other Pilbara 
mining companies to form the Pilbara 
Safety Advisory Committee which will 
provide for an exchange of information 
on safety training programmes and 
equipment.

Activities carried out by the Environ 
mental Control Department include the 
monitoring of noise, dust, toxic gases and 
other pollutants in order to ensure that 
the Company meets all requirements set 
out in State and Federal Environmental 
legislation.
Investigations were conducted in 1976 on 
regeneration of mined out areas. The 
objective is to blend these areas into the 
surrounding landscape by encouraging 
colonisation by native flora. This natural 
rehabilitation process is being monitored 
on a number of sites in the Pilbara.
In co-operation with the Western 
Australian Department of Agriculture, and 
the CSIRO. arrangements have been 
made to assess the performance in the 
Pilbara of a large range of fruit and nut 
trees. Numerous exotic species, as well
Natural plant colonization on waste 
material at ParaburOoo.

1C

2C

as more commonly known fruit varieties 
will be assessed in an attempt to provide 
local residents with suitable plant 
material and encourage greater domestic 
fruit production.
Plans have been developed with the 
Western Australian Department of 
Forestry to establish several plantations 
for trials of various tree species in which 
their adaptation to Pilbara conditions 
will be assessed.

4C

5G

Managing Director
February 14. 1977
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2 PRIMARY CRUSH! R TIP HEAD

:ON()ARY ANH 11RIIARY CRUSHERS

The concentrator project

Hamcrsley's expansion 
programme to lift annual 
production capacity to 46 
million tonnes of saleable 
ore, is based on a 
concentrator project at 
Mount Tom Price. Tliis 
section summarises liow 
Hamersley's latest 
secondary processing 
development will operate.

Concentrator teed will comprise 
shaley low grade iron ore This ore 
is essentially a mixture of the iron 
mineral, hematite, and shale of 
relatively low iron content. Large 
tonnages of low grade ore have 
been mined and dumped since Ihe 
commencement of mining at Mount 
Tom Price. Further larger tonnages 
will be mined in tne future to permit 
the extraction ot high grade ore. 
About thirteen million tonnes per 
annum will be available from 
these sources as low grade feed, 
producing a net increase of 7.7 
million tonnes of marketable ore
Low grade ore will be fed to the 
No. 2 Primary Crusher tip head. 
Ore coarser than 200mm will enter 
the crusher from which it will pass 
to the existing crushing and screen 
ing facilities. Ore finer than 200mm 
will be conveyed to the concen 
trator plant primary stockpile.
Ore will be withdrawn from the 
primary stockpile and separated 
into tour basic size fractions for 
subsequent treatment
The large size fraction (200mm to 
80mm) will be crushed to normal 
product size by the secondary and 
tertiary crushers, without prior 
concentration. The crushed 
product will be combined with 
some of the lump ore from the high 
grade plants on a new stockpile/ 
loadoul facijily. ~~— ———
The intermediate size traction 
(80mm to 6mm) will be treated in 
the heavy medium drum separator 
plant The coarse concentrate 
produced undergoes crushing 
before being transferred to the new 
lump stockpile. 
The small sized fraction (6mm to

0 5mm) will be upgraded in the 
heavy medium cyclone plant. The 
resulting concentrate will be 
de-watered before being conveyed 
to the modified fines handling 
system.
Bolh the heavy medium drum and 
cyclone plants utilise the difference 
in specific gravities of the iron and 
shale components to effect 
separation. The Mount Tom Price 
low grade ore is eminently suitable 
for concentration, as the shales are 
easily separated from the iron 
minerals. The effectiveness of these 
methods of concentration has 
been proven in the treatment of 
iron ore and other minerals through 
out the world.
The smallest size (less than 
0 5mm) will be treated in hydro- 

. cyclones in which the ultrafine 
fraction will be removed and 
pumped to a thickener.
Here much of the water is 
recovered for re-use while the 
solids are pumped to a tailings 
dam. The coarser product from the 
hydrocyclones will be upgraded by 
wet high intensity magnetic 
separation. While this technology 
is relatively new, it is successfully 
employed on a large scale in 
Brazilian and Canadian iron ore 
operations.
Concentration of low grade ore will 
significantly increase the annual 
production of high grade products 
from the Mount Tom Price orebody. 
Utilising large tonnages of excess 
low grade ore will not accelerate 
the depletion of the total ore 
reserves. The product from the 
concentrator has the additonal 
advantage of being low in 
phosphorus. This will permit the 
more efficient usage of higher 
phosphorus Paraburdoo ore in the 
total Hamersley operation, and will 
improve quality control prior to 
product shipment.
The expanded production from 
Mount Tom Price will require 
extensions and modifications to the. 
existing ore handling system. 
These requirements include 
additional locomotives and ore 
cars, new stockpiles at Mount Tom 
Price and Dampier and expanded 
train loading facilities. In addition, 
new social infrastructure such as 
housing, a school and water 
supply facilities will be constructed.
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Hamersley Holdings Limited Directors' report

(Incorporated in the Australian Capital Territory)

Your Directors have pleasure in 
presenting the Annual Report 
and Group Accounts of 
Hamersley Holdings Limited 
(the "Company") and its 
subsidiaries for the year ended 
December 31,1976'.

Directors
At the date of this Report the following 
were Directors of the Company:____

Director

Shareholdings in the Company and 
m related corporations as shown 
m the Register of Directors' 
Shareholdings at January 21. 1977

R. T. Madigan 
(Chairman)

HHL 
5579

8CL 
189

CRA MKU 
784 —

RTZ

D. S. Stewart — — — — — 
(Managing Director)

10

R. H. Carnegie 1000 6000 6000 1000 —
F. F. Espie — — — 1300 —
G. A. Jedenoff
Captain J. R. B. Longden — 1000 414 — 1976
J.T.Ralph — 114 476 — —

W. R. Roesch
C. C. Trumble
R. H. Harding 
(Alternate for J. T Ralph)

1267 336 1400 1000 —
20

C. A. Watts
(Alternate tor R. H. Carnegie)
All shareholdings held beneficially
HHL Hamerslev Holdings Limited
BCL Bougainville Copper Limited
CRA Conzinc Riolinto of Australia Limited
MKU Mary Kathleen Uranium Ltd.
RTZ The Rio Tinto-Zinc Corporation Limited

30

Activities
The principal activities of the 
corporations in the Group during the 
period covered by this Report were the 
mining, transport, pelletising and 
shipping of iron ore, the exploration for 
mineral deposits, the holding of 
temporary reserves for iron ore deposits, 
the servicing of sales contracts, the 
provision of tug, harbour and ship 
agency services, shipbroking and 
consultancy, participation in shipping 
ventures and the raising of finance for 
such purposes. During this period, no 
significant change occurred in the nature 
of the activities of any of the corporations 
in the Group.
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Revenue and net earnings
Net sales revenue of the Group 
increased by 27% from $285 255 000 in 
1975 to $362 353 000 in 1976. The lift in 
revenue reflects higher volume of ore 
shipments, some improvement in 
average selling prices and the effects of 
a lower average exchange rate for the 
Australian dollar.
Consolidated net earnings for 1976 
amounted to $45 422 000 (1975— 
$26 709 000) including net realised 
exchange losses of $165 000 (1975— 
gain of $2 426 000) on loan repayments 
during the year and after making 
provision for possible exchange losses 
on future repayments of loans of 
$10470000(1975—$1 738000).
The above consolidated net earnings 
result has been determined according to 
historical accounting methods. If current 
cost accounting principles were applied 
to reflect the effects of inflation on 
replacement costs of plant and stocks, 
that result would have been significantly 
lower.
No adjustment to the income tax 
provision was made for the Cost of Sales 
Valuation Adjustment which the 
Government is proposing to introduce in 
the autumn session of Parliament and 
which it has been announced will be 
effective for the 1976 calendar year.
The contribution of each corporation in 
the Group to the consolidated net earn 
ings was as follows:

Significant events
During the year events of particular 
significance to the Company were:
1. The decision by Hamersley, announced 
in September, to expand its annual 
capacity to 46 million tonnes. This 
expansion will satisfy part of the Group's 
processing commitments to the State of 
Western Australia.
2. The agreement made between the 
Japanese Steel Mills and Hamersley Iron 
Pty. Limited in September, whereby the 
mills undertook to purchase from 
Hamersley Iron Pty. Limited at least 
4 500 000 tons of high grade ore in 1979 
and 6 000 000 tons of high grade ore 
annually from 1980 through 1990, in 
each case in addition to deliveries under 
existing sales contracts. At the same time, 
it was agreed to extend Nos. 1 and 4 
Contracts to 1990.

Subsidiaries
No subsidiaries were acquired or dis 
posed of during the financial year.

Reserves and provisions
Hamersley Holdings Limited 
The following material movements 
occurred in provisions during the year:
Possible loss on investments 
-transfers from $ 210000

Hamersley Iron Pty. Limited 
The following material movements 
occurred in provisions during the year:
(a) Major maintenance
-transfers to $12516000
-charges against $11924000

(b) Long service leave
-transfers to $ 1 288 000
-charges against and 

transfers from $ 118000
(c) Possible future net 10 
exchange losses
-transfers to $10470000

(d) Doubtful debts
-transfers to $ 45000
-charges against $ 9000

(e) Exploration and
development 20
-transfers to $ 2 913 000
-charges against $ 928000

Pilbara Harbour Services Pty. Limited
The following material movements 
occurred in provisions during the year: 
Long service leave
-transfers to $ 23 000
-charges against and 3 0 

transfers from $ 2 000
Hamersley Japan Limited 
The following material movements 
occurred in provisions during the year: 
Long service leave
-transfers to $ 8 000

Hamersley Holdings Limited
Hamersley Iron Pty. Limited

1976
$000

429
44470

1975
$000

2
26493

Hamersley Exploration Pty. Limited — —
Mount Bruce Mining Pty. Limited
Hamersley Europe Pty. Limited
Pilbara Harbour Services Pty. Limited

81
18

537

(46)
6

319
Hlmet Corporation Limited — —
Metallised Ores Limited — —
Hamersley Iron Finance N.V. — —
Hamersley Japan Limited
Northern Cross Chartering Limited A/S.

4
(117)

$45 422

5
(70)

$26 709

1234

Other Corporations in the Group 
No other material movements occurred 
in reserves or provisions in any other 
corporation in the Group during the year.

Shares and debentures
No corporation in the Group issued any 
shares or debentures during the period 
covered by this Report. However, on 
January 5, 1977 the Company issued:
(a) 9Vj % Debentures due 1992 
(US$40000000).
(b) the Series H Security Stock securing 
the above issue of Debentures,
(c) 8 1/s % Notes due 1984 
(US$40 000 000), and,
(d) the Series I Security Stock securing 
the above issue of Notes.
The net proceeds from the above issues 
of Debentures and Notes were for 
general corporate purposes and to 
provide part of the total funds required 
for the expansion of the annual 
production capacity of Hamersley Iron 
Pty. Limited to 46 million tonnas
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Directors' report 
(continued)

Dividends
A final dividend for 1975 of 4 cents per 
share was declared on January 23, 1976 
and was paid in May, 1976. This dividend 
was mentioned in the last Report. An 
interim dividend for 1976 of 4 cents per 
share was declared on August 2, 1976 
and was paid on November 4, 1976.
A final dividend for 1976 of 7 cents per 
share was declared on January 21,1977 
and is payable on May 4, 1977.

Additional Information
(a) The Directors of the Company (before 
the Statement of Earnings and Balance 
Sheet were made up) took reasonable 
steps to ascertain the action taken in 
relation to the writing off of bad debts 
and to cause all known bad debts to be 
written off and adequate provision to be 
made for doubtful debts.
The Directors of the Company are not 
aware of any circumstances which 
would render the amount written off for 
bad debts, or the amount of the provision 
for doubtful debts inadequate to any 
substantial extent.
(b) The Directors of the Company (before 
the Statement of Earnings and Balance 
Sheet were made up) took reasonable 
steps to ascertain whether any current 
assets were unlikely to realise, in the 
ordinary course of business, their value 
as shown in the accounting records of 
the Company and the Group and were 
satisfied that such assets would so 
realise that value. The Directors of the 
Company are not aware of any 
circumstances which would render the 
values attributed to current assets or 
liabilities in the Group Accounts 
misleading or inappropriate.
(c) Save for a contingent liability of 
Hamersley Iron Pty. Limited in respect of 
a guarantee for a loan of US$80 000 000 
(A$73 600 000) raised by the Company 
on the Eurobond Market and which was 
onlentto Hamersley Iron Pty. Limited, 
there does not exist at the date of this 
Report either any charge on the assets of 
any corporation in the Group or any 
contingent liability of any corporation in 

I the Group which has arisen since the end 
of the financial year.
(d) No contingent liabilities of the 
Company or of any corporation in the 
Group have become enforceable or are 
likely to become enforceable within the 
succeeding period of twelve months 
which would materially affect the 
Company or any corporation in the 
Group in their ability to meet their 
obligations as and when they fall due.

(e) The Directors of the Company are not 
aware of any circumstances not 
otherwise dealt with in this Report or the 
Group Accounts, which would render any 
amount stated in the Group Accounts 
misleading.
(0 The results of the Company and of the 
Group operations during the period 
covered by this Report have not been 
affected by any item, transaction or event 
of a material and unusual nature except 
as mentioned in this Report.
(g) Between December 31, 1976 and the 
date of this Report no item, transaction or 
event of a material and unusual nature 
has occurred which, in the opinion of the 
Directors, will affect substantially the 
results of the Group for the period ending 
December 31, 1977.
(h) (i) As at January 18. 1977, there were 
27 718 ordinary shareholders who held 
all the Company's issued capital on 
which the voting rights are one vote for 
each share held.
(ii) As at January 18,1977, the twenty
largest holders of the ordinary shares of
the Company held a total of 90.5% of the
issued ordinary shares of the Company.
Of this figure 54% (130 977 000 shares)
are held by Conzinc Riotinto of Australia
Limited, 95 Collins Street, Melbourne,
Victoria, in which the following
companies have an interest:
C.R.A. Holdings Pty. Limited, 95 Collins
Street, Melbourne, Victoria
R.T.Z. Australian Holdings Limited, and
The Rio Tinto-Zinc Corporation LJmited,
both of 6 St. James's Square, London
and 28.32% (68 679 750 shares) are
held by
Kaiser Steel Corporation, 300 Lakeside
Drive, Oakland, California
in which the following have an interest:
Kaiser Industries Corporation, and
The Trustees of Henry J. Kaiser Family
Foundation, both of 300 Lakeside Drive,
Oakland, California.
(iii) As at January 18, 1977, the 
distribution of the ordinary shares of the 
Company (which comprise the total 
issued capital of the Company) was:
No. ol Shares No. of Shareholders

1 - 1 000 
1 001- 5000 
5001-10000 

10001 and over

23531
3742

235
210

Total 27718
(i) Since the end of the previous financial 
year certain of the Directors of the 
Company have received, and become 
entitled to receive, benefits as follows, 
namely: Mr. R. T. Madigan, Mr. D. S. 
Stewart, Mr. R. H. Carnegie, Mr. F. F.

Espie, Mr J. T. Ralph, Mr. R. H. Harding 
and Mr. C. A. Watts, each of whom is 
engaged in the full-time employment of 
the Company and/or its related 
corporations and has received, or 
become entitled to receive, in connection 
with that employment, his fixed salary 
and normal superannuation, medical and 
other benefits relating to such 10 
employment; Captain J. fl. B. Longden, 
who, by reason of his contract of 
employment as an employee of an 
overseas related corporation, has 
received, or become entitled to receive, 
his fixed salary and benefits pursuant to 
pension arrangements established 
outside Australia in which he 
participated, such benefits being 
contributions to such arrangements paid 
by an overseas related corporation and « .. 
being those normally applicable to ^ " 
executive directors of those related 
corporations. Save as aforesaid, and 
save as to any pro rata payment of, or 
entitlement to, emoluments such as are 
included in the Group Accounts, since 
the end of the previous financial year, no 
Director of the Company has received, or 
become entitled to receive, a benefit 
(other than a benefit included in the 
aggregate amount of Directors' 
emoluments shown in the Group ^n 
Accounts, or the fixed salary of a full-time 
employee of the Company) by reason of 
a contract made by the Company or a 
related corporation with the Director, or 
with a firm of which he is a member, or 
with a company in which he has a 
substantial financial interest.
(j) The Company is a company of the kind 
specified in the Schedule to the Order 4 Q 
dated December 10,1974, made by the 
Registrar of Companies "in respect of 
classes of companies relating to the 
'rounding off of amounts in accounts 
and directors' reports."

Signed this 26th day of January, 1977 in 
accordance with a resolution of the 
Directors.

Chairman

Director 
i
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7) rior fo fhe ear/t/ I960'i 
jt (he Pi/bara u;aj one of 
</ie mosf barren and 
isolated regions of Australia. 
Mining has brought industry 
and population to the area.
(AOove) Exploration drilling at 
Mount Tom Puce. 
(Right) Tom Price (ownsl/o soon 
alter its establishment.
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The discovery 
1961-1962
In September 1962, two CRA geologists 
—Bill Burns and lan Whitcher—landed 
by helicopter on one of the many 
mountains that make up the Hamersley 
Ranges in the North West of Western 
Australia. That mountain, later to be 
named Mount Tom Price, contained one 
of the world's richest deposits of iron ore.
In March 1961, The Rio Tinto Mining 
Company of Australia (RTMA) 
commenced exploration for iron ore in 
the Hamersley Ranges, after the lifting 
of the iron ore export embargo.
Work in the following twelve months 
revealed a number of hematite iron ore 
deposits. Early in 1962, Consolidated 
Zinc (with whom RTMA merged to form 
Conzinc Riotinto of Australia in July 
1962) viewed these results, together with 
representatives of Kaiser Steel Corpora 
tion, including a senior engineer, Tom 
Price. Subsequently both companies 
joined in the exploration programme.
The discovery which was to lead to the 
formation of Hamersley came in the 
last few days of a regional iron ore 
search mapped out by CRA's Director of 
Exploration — Haddon King, and led by 
geologist Frank Hughes. Regrettably the 
discovery was made only one day prior 
to the death of Tom Price in California.
As Alan Trengove says in his recent 
publication, Adventure in Iron - 
Hamersley's First Decade -"One of 
the world's richest deposits of iron ore 
was not found simply by luck as is 
widely imagined. It was due, rather, to 
the vision, perseverance and scientific 
skills of a number of men who were 
encouraged to pursue their objectives 
within a framework of enlightened 
government policies."

The negotiations 
1962-1965
In October 1962, one month after the 
discovery of "the mountain of ore", the 
Hamersley Group was formed-CRA 
holding 60% of the shares and Kaiser 
Steel 40%.
Before development of the Mount Tom 
Price deposit could begin, Hamersley 
had to secure a mineral lease. Sales 
contracts had to be written and vast 
sums of money had to be raised to carry 
out the development programme. By 
July 1963 an agreement had been 
reached with the Western Australian 
Government on the development of the 
deposit. This agreement committed the 
Company to specified capital expendi 
tures, town development, royalty 
payments and future processing 
activities. After months of negotiations, 
the Japanese mills were finally pre 
pared to commit themselves to a sales 
contract for 65.5 million tons to be 
delivered at an annual rate of about 
5 million tons.
With this contract in hand, Hamersley 
was able to set about raising the capital. 
Over $100 million would be needed to 
finance the mine development, crushing 
and screening plant, railway, port and 
towns. No Australian company had ever 
attempted to borrow sums of such 
magnitude. This capital requirement 
was far beyond the capacity of 
Australian money markets.
The U.S. banks with their massive 
lending strength were the most likely 
source of loan funds. Negotiations 
commenced late in 1964. By April 1965 
all significant problems had been 
resolved and the American banks 
committed themselves to lending 
Hamersley SUS120 million, repayable 
over seven years.

The construction 
1965-1966
In January 1965, two weeks alter ob:a r.- 
ing the Japanese commitment io iha 
65.5 million ton sales contract, con 
struction teams moved onto the site.
Sir Charles Court, Premier of Western 
Australia, describes the challenge: "it » -, Q 
important to remember that Hamersley'i 
great undertaking literally started at tn« 
grass roots. There were no ready rnada 
port, town, railway, water supply, po^er 
or other basic services. They had to 
establish their own beachhead at Kirg 
Bay (now Dampier)." The work had to 
be carried out in the heat of subtropical 
conditions.
The Australian construction company. 
Central Engineering Services (now 
Minenco), assisted by officers of Kaiser 
Steel Corporation, numerous Australian 2 g 
contractors and suppliers, was able to 
complete the basic construction work " 
20 months — in time to meet the first 
contractual delivery in August 1966. 
The port had to be dredged to acceot 
the largest ore carriers of the day and a 
shiploading facility established at 
Parker Point. Almost 300 kilometres ol 
railway line stretching from Da-pier to 
Tom Price had to be built through 
difficult country at a rate of almost r.vo 
kilometres a day, and towns establishes 
at Dampier and Tom Price. 
In the 20 months, 10 million man hours 
were worked, 12 million cubic metres o« 
earth and rock were moved, and some 
300000 tonnes of plant and equipment 
were used or installed.
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The first decade 
1966-1976
Before the initial construction 
programme was completed, Hamersley 
marketing teams in Europe and Japan 
were negotiating new sales contracts.
The Pellet Contract, signed in 1965 with 
the Japanese mills enabled the first iron 
ore secondary processing development 
to be established in the Pilbara. 
Hamersley's pellet plant came "on 
stream" in 1968-ten years before 
Hamersley's commitment with the 
Western Australian Government. Two 
other major sales contracts were 
negotiated with the Japanese mills and 
the Company commenced shipping ore 
to Europe. By 1969. Hamersley's annual 
production capacity had risen to about 
18 million tonnes.
In 1967, Hamersley became a public 
company with a $25 million capital 
raising. This was the first of a number of 
issues made to the Australian public. 
By the end of 1976 some 28 000 public 
shareholders owned directly 11.5% of 
the issued capital, CRA held 54%, 
Kaiser Steel 28.3%, and a number of 
Japanese steel mills and trading 
companies 6.2%.
Hamersley gained access to the 
Paraburdoo iron ore deposits south 
west of Mount Tom Price, in 1968. The 
Paraburdoo ore could be satisfactorily 
blended with the Mount Tom Price ore 
to extend the life of the original mine. 
As with the Mount Tom Price deposit, 
agreement had to be reached with the 
Western Australian Government on 
development plans.
In November 1969, the Japanese mills 
agreed to purchase some 112 million 
tons of ore, enabling the Paraburdoo 
development to commence. A 100

kilometre railway line was constructed 
from Paraburdoo to Tom Price, a 
shiploading facility built at East 
Intercourse Island, including an 
enlarged and deepened shipping 
channel to cater for the largest ore 
carriers, and towns established at 
Paraburdoo and Karratha (near 
Dampier). This expansion was to raise 
the capacity of operations to 40 million 
tonnes per annum.
Just as the Paraburdoo expansion was 
nearing completion a serious recession 
occurred in the Japanese steel industry 
and commercial production at the new 
mine was held up almost a year. The 
mine eventually came into production in 
1973.
By July 1973 Hamersley had shipped 
100 million tonnes to world markets. It 
took just a further three years-to July 
1976-for Hamersley to ship the 
second 100 million tonnes. Capital 
expenditures required to support the 
Hamersley operations by 1976 were 
running at about $50 million a year, while 
operating expenses totalled almost 
$200 million.
Towards the end of 1976. Hamersley 
negotiated further sales with the 
Japanese steel mills for 188 million tons 
of ore. This tonnage, to be delivered by 
1990, has a current market value of about 
$2 500 million.
On the basis of these extra Japanese 
sales, together with other contracts 
signed in Asia and Europe, Hamersley 
has announced its concentrator 
expansion, which will Tft the capacity of 
the operations to 46 million tonnes.
Hamersley's first decade was a period 
of remarkable activity and achievement. 
Now with the announcement of the 
concentrator project, ten years after the 
first ore carrier left Dampier, 
Hamersley's second decade of 
expansion has commenced.

.,' " ! '

1966 67 88 69 70 71 72 73 74 75 76
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Contribution 
to Australia

In the 10 years since establish 
ment, Hamersley has become one 
of the world's largest iron ore 
producers and a major Australian 
exporter. The capital expenditures 
and revenues earned by Hamersley 
have hade a significant contribution 
to Australia's economic development.

Capital expenditure
Hamersley has spent over $800 
million establishing its operations in 
North West Australia. This amounts 
to almost $190 000 per employee. 
These sums have been financed by 
overseas and Australian equity and 
debt raisings, and the cash flows 
obtained from export sales.
The approximate contributions 
these various sources have made 
to Hamersley's capital expenditure 
programme are set out below:-

Financing sources

With this finance Hamersley has, in 
addition to plant and equipment 
expenditures, constructed ports, 
railways and towns in North West 
Australia. Social and industrial 
infrastructure expenditures account 
for almost $2 out of every S3 
Hamersley has invested. As an 
indication of the heavy burden 
imposed by infrastructure expendi 
tures, the cost of a family home in 
the Pilbara. for example, is now 
about $70,000.

Capital expenditure 1965-1976*

Plant and equipment
$m 

287
Social infrastructure 210
Industrial infrastructure 324

Total: 821
•Including Karratna developments and 

MiMstream w«ier supply expenditures

Local contractors and suppliers 
have benefited greatly from these 
investment expenditures, as most 
of this capital has been spent in 
Australia. Numerous Australian 
enterprises ranging from suppliers 
of railway sleepers to foodstuffs, 
insurance companies to home 
builders, are linked with the 
development of the Hamersley 
project.

Revenues
Hamersley's revenues are almost 
entirely earned from the export of 
iron ore. Since operations 
commenced, revenues have totalled 
over S1 700 million.

Allocation of Hamersley's revenues 1966-1976 ($ millions)

.Dividends SI3I

Reiamed earnings JI30 

___Depreciation 5269

Future tax S'07 

Current lax $67

w A Government royalties SI02 

Materials & services S378 

Wages 4 salaries S252 

interest $'23 

Otner S158

Suppliers have obtained the 
largest share of Hamersley's 
revenues. In addition to the 
purchases of materials and 
services of $378 million, 
Hamersley's cash flows (made up 
of retained earnings, depreciation 
and future tax) have also helped 
finance construction work.
Employees have been paid 
$252 million in wages and salaries 
since 1966. Currently there are 
almost 4 400 employees on the 
Hamersley payroll 
Governments will have received, 
upon the payment of current tax to 
date, a total of $169 million made 
up of $102 million in royalties to the 
Western Australian Government 
and $67 million paid/payable in 
current tax to the Federal 
Government. This figure does not j 
include future tax. sales tax. payroll; 
tax. withholding tax on dividends 
and interest, and taxes paio by 
employees on wages and salaries
Lenders have been paid $128 
million in interest payments.
Shareholders' distribution totals 
$131 million, a significant propor 
tion of which has remained in 
Australia.

Balance of payments____
Some 70% of the sums raised or 
earned by Hamersley have 
remained in Australia after allowing 
for dividend and loan repayments 
overseas and the purchases of 
imported goods and materials. In 
other words, the benefits of the 
Hamersley enterprise have 
remained largely in Australia, for 
the benefit of Australians.
Between 1965 and 1976 Hamersley 
contributed almost S1 500 million to 
Australia's international reserves.

Decentralisation____
"Four towns, 2261 homes, seven 
schools, four shopping centres, 
three hospitals:- such statistics 
are not usually associated with iron 
ore production. The high quality 
town facilities of Dampier, 
Karratha, Tom Price and 
Paraburdoo, have encouraged 
Hamersley employees to bring their 
wives and children to the once 
inhospitable North West. These 
modern towns are as much a part 
of the industry as the ore itself."
This comment was made by 
Hamersley's Managing Director, 
D. S. Stewart, in 1974. Since then 
Hamersley has'constructed a 
further 230 homes and continued to 
improve and expand its schoolino.
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Contribution to 
Australia (continued)

medical, and other community 
facilities required for the increasing 
population of the towns.
The towns established by 
Australia's mining industry in the 
last 10 years probably represent 
the most significant industrial 
decentralisation since the 
Depression.
In order to help provide a stable 
population Hamersley's recruit 
ment policy has been, wherever 
possible, to employ married 
personnel.
Married employees are provided 
with fully equipped homes, town 
houses and apartments of various 
styles according to individual 
requirements and availability. 
Single employees are accommo 
dated in furnished individual 
rooms. Dining rooms and recrea 
tion facilities are provided. New 
"motel type" units for single 
employees have also been built for 
those seeking more luxurious 
accommodation.
The proliferation of community 
organisations and voluntary 
projects undertaken by the 
residents themselves; is indicative 
of a growing community spirit in 
the Pilbara.
High construction standards have 
been followed in developing the 
towns. Dampier, for example, was 
hit in 1975 by one of the most 
savage cyclones recorded on the 
North West Coast. The damage to 
the town was minimal.
The Hamersley towns have been 
built to last, providing the basis for 
further growth of Australia's 
massive iron ore resources.

Three bedroom bungalow style house 
recently constructed at Paraourdoo.

10

20

(Above) Sir Maurice Mawby was 
the Chairman ol Hamersley 
Irom its formation in 1962 until 
1971.
(Right! Haddon King was CRA's 
Director ol Exploration in 
September 1962 when the 
Mount Tom Price iron ore 
deposit was discovered
(Below) George Hills was the 
Managing Director ot Central 
Engineering Services (now 
Minenco) during the 
construction ot the Hamersley 
protect.
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Hamersley Holdings Limited 
and subsidiary companies Financial statements Notes on pages 18 to 

25 inclusive form part 
of these statements 
and are lo be read in 
conjunction therewith

for years ended December 31
Hamersley Holdings
1976
$000

21 846 
27260 

678
49784

135

10284 
11 562 

9
21 990
27794 

105

105
27689

27689 

12134

9702 
16979
26681
13142

1975
$000

17458 
19404 

656
37518

543

8278 
9 180

18 001
19517 

111

111
19 406

19406 

12 132

9702 
9 702

19404
12 134

NoteIncome
Net sales revenue 
Interest from subsidiary companies 
Dividends from subsidiary companies Miscellaneous income

Costs and expenses
Production cost of sales, marketing and administration expenses 
Depreciation of fixed assets 
Exploration and development expenditure Amortisation of deferred revenue expenditure Interest paid/payable 
— subsidiary companies 
— other 
Exchange :osses (net) 17

Earnings before tax 2
Less: 
Income tax — current 3 — future 3

Earnings after tax
Outside shareholder's proportion 
of loss by subsidiary 
Net earnings
Add: 
Retained earnings brought forward 
Less: 
Dividends: 
Interim 1976 — paid November. 1976 Finai 1976 — payable May. !977

Retained earnings carried forward

Hamersley Group
1976
$000

362 353

8024
370377

199 123 
49112 
2913 

621

22933 
10635

285 337
85040

41 060 
(1364)

39696
45344 

(78)
45422

111 291

9702 
16979
26681

130032

1975
5000

285 255 

2241
287 496

173757 
43 185 
3366 
1 691

18996 
(688)

240 307
47189

24581 
(4054)

20527
26662 

(47)
26709 

103986

9702 
9702

19 404
111 291

10

20
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at December 3.
Hamersley
1976
$000

60637
68425

374
13142

142578

142578

102512
159551
262 063

997

20297
16979

216
37492

443130

400 869
258
741

40364
895

3
41 262

443130

Holdings
1975
SOOO

60637
68425

374
12 134

141 570

141 570

98776
140444
239220

997

15495
9702

144
25341

407 128

378 026
48

1 134

27548
365

7
27920

407 128

Hamersley Group

Capital and reserves
Ordinary shares
Share premium
Capital reserve
Retained earnings

Outside shareholder's interest

Future income tax
Deferred liabilities
(Maturing later than one year)
Debenture stock and other secured loans
Equipment and ether loans — unsecured

Provisions
Maintenance and other

Current liabilities
Bank overdraft — unsecured
Creditors
Dividend payable
Income tax

Total funds

These funds were represented by:
Fixed assets
Properly, plant and equipment
Exploration and development
Subsidiary companies
Investments
Advances
Current assets
Stocks and stores
Debtors
Short term deposits
Cash and bank balances

Deferred revenue expenditure
Exchange fluctuation
Total assets

EXHIBIT ."6 "-Annual.
1945 Hamersley Holdings

years 1976, 1978,

Note

4

5
6

7

8

9
10
11
12
13

14
15

16
17

( Reports
' limited
1981 and

1976
$000

60637
68425

374
130032
259 468

(111)
259357

107238

259013
12522

271 535

20351

2938
63004
16979
65 621

148542
807023

535 080

258
21 761

44653
36427

126037
9695

216812
2215

30897
on*? <"*93

ot ...
for the
1982

1975
SOOO

60637
68425

374
111 291
240 727

(33)
240 694

1 08 603

236 170
14652

250 822

18560

2200
54802
9702

24 730
91 434

710 113

549 882

48
20636

48724
30325
41 959
10607

131 615
1 335
6597

710113

17



Hamersley Holdings Limited NotCS OH aCCOURtSand subsidiary companies

December 31, 1976
1. Summary of accounting policies

The principal accounting policies set out below are consistent with those adopted in the previous year, unless otherwise stated. The Group applies these policies on historical cost concepts.
(a) Consolidation

The consolidated accounts include the accounts of the subsidiary companies listed in Note 11.
(b) Income tax

The provisions for current and future taxation are calculated on earnings before tax. Certain items ofexpense, principally depreciation, are claimed for tax purposes in periods different from those foraccounting purposes. The resulting net differences m !he charge are reported as future income tax. ]_Q
(c) Foreign exchange ~ Current assets, current liabilities, long term loans and contingent liabilities in foreign currencies have been converted to Australian currency at the rates of exchange ruling at balance date. All other amounts in foreign currencies have been converted at the appropriate rate of exchange at the date of the relevant transactions.

Provision has been made for a proportion of possible future unrealised exchange losses on loan repayments.

(d) Depreciation of property, plant and equipment ' Depreciation is provided on the straight line method by charges to income at rates based on the estimated useful life of the respective assets Major new olant and facilities are usually depreciated on a basis pro rata with production, until such time as the plant is capable of operating at full design 2 0 capacity. Generally, assets are fully depreciated over the shorter of their economic life or twenty years.
(e) Maintenance and repairs

Maintenance, repair costs and minor renewals are charged against earnings as incurred. Maintenance provisions are raised in respect of periodic overhauls of major operating plant the cycle of which may extend beyond one financial year.

(f) Stock valuations ~~ Stocks of ores and pellets are valued at the lower of cost or net realisable value, cost being direct material and labour Stores stocks are valued at standard costs after allowance for obsolescence. -^ ^
(g) Deferred revenue expenditure

Where material expenditure is incurred, the benefit from which extends over a period of years, the costs incurred are amortised over the period in which ihe benefit will be derived, or live years, whichever is less.
(h) Exploration and development expenditure

Expenditure on exploration, development and research is fully provided against or written off as incurred.
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2. Earnings before tax

Earnings before tax were arrived at after charging 
and crediting the following items:

Charges
Interest paid/payable:
Debenture stock and other long term loans
Bank overdraft

Provisions for maintenance and other (Note 7) 
Provisions against investments (Note 12) 
Auditors' remuneration (Note 20) 
Bad and doubtful debts (Note 18) 
Loss on sale of fixed assets
Credits
Interest on short term deposits 
Profit on sale of fixed assets 
Provision against investment no longer 
required (Note 12)

Hamersley Holdings 
1976 1975
$000

21 846

22

43

210

SOOO

17458

255
13

44

Hamersley Group 
1976 1975
SOOO

22902
31

13825

45
293

7295
274

210

SOOO

18804
192

12209
255

9
976

1 778
332

10

20

3. Income tax

(b) The following major items were the man reasons tor income tax (current and 
future) varying from the tax prima facie payable on earnings for the year:

Permanent differences: 
Investment and other allowances 
Net exchange gains/(losses) 
Non allowable depreciation 
Other

Timing differences:
Depreciation
Provisions
Losses carried forward

Total
Approximate tax effect

(c) The effective rate of income tax for Hamersley Holdings Limited is negligible 
as the majority of its earnings comprises rebateable dividends.

Hamersley Group 
1976 1975
SOOO SCOO

(a) Taxation on earnings for (he year comprise:

Current 
Less: overprovision in prior years

Future 
Add: transfer from provision for current tax

44412 
3352

41 060

(4717) 
3353

(1 364)

24606 
25

24581

(4 054)

(4054)

Hamersley Group 
1976 1975
SOOO

2003
(9 368)

(830)
324

SOOO

31 
688 

(1 339) 
(148)

(7871) (768)

(233) 
(115) 
(115)

(135)
(27)

(163)
(463) (325)

(8 334) (1 093)
(3 542) (465)

30

40

50

4. Capital

(a) Authorised capital
The authorised capital of the Company comprises 300 000 000 ordinary shares 
Of 25 cents each: 575 000 000 (1975 S75 000 000).

(b) Issued capital
The issued capital of the Company is 242 550 000 ordinary shares of 25 cents 
each fully paid: S60637500 (1975 $60 637 500).

60
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Notes on accounts (continued)

5. Debenture stock and other secured loans

The following debenture stock and secured leans are secured by fixed and floating charges covering 
substantially all the assets of Hamersley Holdings Limited and Hamersley Iron Pty. Limited. The Trust Deeds 
under which the debenture stock was issued place restrictions on the dividend policy of both these 
companies.

Hamersley Holdings Hamersley Group 
1976______1975 1976______1975 
$000 5000 $000 SOOO

Australian Stock 74959 74959 74959 74959 , n
Guaranteed Debentures due 1985 13777 12702 1U
Guaranteed Debentures due 1986 15154 13496
Guaranteed Bearer Notes due 1979 16749 17631
Guaranteed Bearer Notes due 1979 29909 24089
Guaranteed Bearer Bonds due 1987 38782 30139
Guaranteed Debentures due 1987 21124 19054
Guaranteed Debentures due 1982 30860 27787
Series C United States Debentures due 1990 27553 23817 27553 23817

102512 98776 268867 243674 
Less: Instalments due within 12 months _____________ 9 854____7 504

102512 98 776 259013 236 170

The Australian Debenture Stock of S74 959 000 is repayable S13286200 1978; S125COOOO 1980; 20 
S12 500 000 1981; 31 064800 1982; S1 619500 1985; S22219 100 1990; and S11 769 4GO in 1995. Interest 
rates vary between 7 3A% and 8'/2 % per annum, depending on date of maturity. The amount outstanding 
includes bank loans of S25 000 000.

The Guaranteed Debentures due 1985 were issued by Hamersley Iron Finance N.V. and are secured by 
Series A Security Stock issued by Hamersley Holdings Limited. Interest is payable at 9'/2 % per annum and 
sinking fund payments are due SUS1 000000 1977/1979. SUS2 COO 000 1980/1984. with a final payment of 
SUS2000000m 1985.

The Guaranteed Debentures due i986 were issued by Hamersley Iron Finance N.V. and are secured by 
Series 8 Security Stock issued by Hamersley Holdings Limited. Interest is payable at 9% per annum and 30 
sinking fund oayments are due SUS1 000000 1977/1980, SUS2 000 000 1981 /1985 with a final payment of 
SUS250000bm 1986.

The Guaranteed Bearer Notes due 1979 were issued by Hamersley Iron Finance N.V. and are secured by 
Series C Security Stock issued by Hamersley Holdings Limited. Interest is payable at 6 3A% per annum and 
the Notes are repayable inannuai instalments of D FIs. 15 million on .March 1 in the years 1977 to 1979.
The Guaranteed Bearer Notes due 1979 of Sw. Fr. 80 million were issued by Hamersley Iron Finance N.V.
and are secured by Series D Security Stock issued by Hamersiey Holdings Limited. Interest is payable at 49
6%% per annum and the Notes are repayable on April 5. 1979.

The Guaranteed Bearer Bonds due 1987 were issued by Hamersley Iron Finance N.V. and are secured by 
Series E Security Stock issued by Hamersiey Holdings Limited. Interest is payable at 6%% per annum and 
the Bonds are reoayable in annual instalments of D.M. 10 million on July 1. in the years 1978 to 1987

The Guaranteed Debentures due 1987 were issued by Hamersley iron Finance N.V. and are secured by
Series F Security Stock issued by Hamersley Holdings Limited, interest is payable at 8% oer annum and
sinking fund payments are due on November 15 each year of SUS1 250000 1977/'981. 5US2 500000
1982/1986. with a final payment of SUS4 250 COO in 1987 50
The Guaranteed Debentures due 1 982 were issued by Hamersiey Iron Finance N.V and are secured by 
Series G Security Stock issued by Hamersiey Holdings Limited. Interest is payable at 10% cer annum and 
sinking fund payments are due on June 1 each year of SUS1 400 000 1977/1981. with a final payment of 
$US266000COm 1982.

The Series C United States Debentures due 1990 are secured by Series C United States Security Stock. 
Interest is payable at 11 % per annum and the Debentures are repayable in annual instalments of 
$US3 000 000 on October 15 in the years 1981 to 1990.

_____ ___ _____________ 6 0
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6. Equipment and other loans — unsecured
Hamersley Group
1976_______1975 
$0005000

Equipment loans — Banks 6054 6729
— Other institutions 9898 10941

Other loans 744_____769
16696 18439 

Less: Instalments due within 12 months 4174 3787
12522 iT652 10

These loans are repayable over periods of up to six years The interest rates vary between 5'/2 % and 8% 
per annum.

Hamersley Holdings 
1976 1975
SOOO 5000

(a) Banks 28931 26198
(b) Subsidiary companies

(i) Hamersley Iron Finance N.V 137424 118700 
(ii) Hamersley Iron Pty. Limited 3 050____3 050

169405 147948 20 
Less: Instalments due within 12 months 9 854____7 504

159551 140444

The loans in (a) above represent moneys deposited with the banks by Hamersley Iron Finance N.V. and. 
together with the loans in (b) (i), represent the borrowings under the Guaranteed Debentures. Notes 
and Bonds referred to in Note 5 above Repayment of these Debentures. Notes ana Bonds by Hamersiey 
Holdings Limited operates in pro tanto satisfaction of the above loans

7. Provisions

Hamersley Group 
Long service leave 
Maintenance 
Withholding tax indemnity

Balance 
1975
SOOO

1 666 
15633 

1 261
18560

Charged to 
earnings

$000

1 309 
12516

13825

expenditure 
& transfers

$000

110 
11 924

12034

Balance 
1976
$000

2865 
16225 

1 261
20351

30

Hamersley Holdings
Withholding tax indemnity 997 ______________________997
Some of the above provisions include amounts which may fall due within twelve months but such amounts 
cannot be specifically ascertained. 

____________________________________________________________ 40
8. Creditors

Hamersley Holdings Hamersiev Group 
1976 1975 1976 ' 1975

Instalments on long term loans due within 1 2 months:
Debenture stock and other secured loans
Equipment and other loans — unsecured

Trade creditors
Subsidiary companies
Other related corporations
Other creditors and accrued liabilities:

Secured
Unsecured

SOOO

9854

1 574

1 671
7198

20297

SOOO

7504

58

1 224
6709

15495

$000

9 854
4 174

19885

710

8 788
19593
63004

SOOO

7 504
3737

22045

644

7 481
13341
54802

50
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Notes on accounts (continued)

9. Property, plant and equipment
Hamersley Group 
1976 1975

Freehold and leasehold land and buildings — at cost Less: Accumulated depreciation

Plant, machinery and equipment — at cost Less: Accumulated depreciation

Mine properties — at cost 
Less: Accumulated depreciation

Capital works in progress — at cost

SOOO
116954 
33212
83742

622 044 
211 421
410623
24609 
6202

18407
22308

535 080

SOOO
1 1 0 834 
27518
83316

594 866 
1 72 1 73
422 693
24609 
4836

19 773
24 100

549 882
10. Exploration and development
The accumulated costs provided for to December 31. 1976 'or expenditure not deemed abortive amount to SI8 510 844 (1975 St6 525 965) and were incurred in respect of exploration and other studies carried out by subsidiary companies m ;he Pilbara area of Western Australia, the development of "Hlmet" (registered trade mark of Hamersley Iron Pty. Limited), and investigations relating to processes for upgrading fines and low grade ore

11. Subsidiary companies

(a) Shares in subsidiary companies
Hamersley Iron Pty. Limited (100% owned)
Mount Bruce Mining Pty. Limited (S9 9% owned)

Hamersley Iron Finance N.V (100 0/o owned andcarries on business in the Netherlands Antilles)
Hamersley Exploration Pty. Limited (99.9% owned)

Hlmet Corporation Limited (99.9% owned)
Metallised Ores L.mited (99 9% owned)

Pilbara Harbour Services Pty. Limited ( 1 C0% owned)

Place of
incorporation

Victoria
Western
Australia
Netherlands
Antilles
Western
Australia
Victoria
Western
Australia
Victoria

Hamersley Holdings
investment at cost
1976
$000

42000

10

18

1
1

1
1 200

43231

1975
$000

42000

10

18

1
1

1
1 200

43231(Hamersley Iron Pty Limited has —
(i) a 99.9% interest in Hamersley Jaoan Limited, a company incorporated in Japan and which carries on business m Japan;

(ii) a 100% interest ;n Hamersley Europe Pty. Limited, a company incorporated in Victoria which carries on business at Melbourne and London, United Kingdom; and
(ni) a 60% interest in Northern Cross Chartering Limited A/S. a company incorporated m Norway and which carries on business ;n Norway.)

(b) Amounts owing by subsidiary companies
400 869 378 025The amounts owing by subsidiary companies include S259 012 997 (1975 3236 1 70 319) being the onlending of monies borrowed by Hamersley Holdings Limited and which are repayable on :he same tsrrns and conditions.

20

30

40

357 638 334 795 50

12. Investments

Shares m unlisted companies at cost 
Shares in a related corporation at cost

Hamersley Holdings 
1976 1975
$000 30CO

.•O^-*' ^-O/Lass:•N Provision for possible !oss

265 
38

303 
45

265 
38

303 
255

258 48

Hamersley Group 
1976 1975
$000

265 
38

303 
45

258

SOOO

265 
38

303 
255
48

22>
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13. Advances

The long term portion of advances comprises:
The Rural and Industries Bant- of Western Australia
Government of Western Austria
Bulk Shipping Associates Limited
Related corporation
Other

Hamersley Holdings 
1976 1975

Hamersley Group
1976 1975

$000

741

sooo

1 134

741 1 134

SOOO

15473
5057

741
410

80
21 761

SOOO

13268
5698
1 134

463
73

20636

The deposit with the Rural and Industries Bank of Western Australia is in connection with the provision 
of housing and services at Karratha Hamersley Iron Pty. Limited currently has a commitment to pay annual 
lease rentals to the Bank of approximately S1 023 000 until the year 1993. The deposit is repayable over 
the same period.
The advance to the Government of Western Australia was made m connection with the supply of water to 
the Dampier/Karratha area and is repayable by 1987
The advance to Bulk Shipping Associates Limited relates to Hamersley's 50% interest in a bulk ore carrier

10

14. Stocks and stores

Ores and pellets 
Supply inventory and spares 
Livestock

15. Debtors

Trade debtors 
Subsidiary companies 
Other related corporations 
Other debtors and payments in advance

Less: Provision for doubtful debts — 
Other debtors (Note 18)

Hamersley 
1976
SOOO 

40360 

4
40364

40364

Holdings 
1975
SOOO 

27546 

2
27548

27548

Hamersley Group 
1976 1975
SOOO 5000 

12810 17540 
31 705 30 996 

138 188
44 653 48 724

Hamersley Group 
1976 1975
$000 SOOO 

27187 24442

203 101 
9 073 5 782

36 463 30 325 

36
36 427 30 325

16. Deferred revenue expenditure

The expenditure is stated at cost less amounts amortised. The balances unamortised comprise S875 360 
(1975 $1 083 478) in respect of borrowing costs and 51 339 921 (1975S251 396) being contributions for 
the erection of schools and other township facilities.

17. Exchange fluctuations — loans
Hamersley Holdings

1976 1975
Hamersley Group 
1976 1975

(a) Exchange loss
The transfer to earnings comprises.
Net realised loss
Provision for possible future net
exchange losses

(b) Exchange fluctuation
Net unrealised exchange losses
Less: Provision charged agains! earnings

$000 SOOO SOOO

9 165

10470
9 10635

43 104
12207
30 897

SCOO

(2426)

1 738
(688)

8335
1 738
6597

18. Bad and doubtful debts

The bad and doubtful debts referred to in this Note relate only to "Other debtors '. No charge or provision 
was required in respect of other ciasses of debtors.

Hamersley Group 
1976 '975

(a) The charge against earnings comprises: 
Provision for doubtful debts

(b) Bad debts written off against provision for doubtful debts

$000 

45

SOOO 

9

20

30

40

50

26
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Notes en accounts (continued)

19. Directors' emoluments

The total of the emoluments received, or due and receivable (whether from the Company or from related 
corporations) by:

1976 1975

Company
Related 

Corporations Company
Related 

Corporations
SOOO SOOO 5000 $000

(a) Directors of the Company engaged in the 
full-time employment of the Company and 
its related corporations (including all 
bonuses and commissions received or 
receivable by them as employees but 
not including the amount received or 
receivable by them by way of fixed 
salary as employees) were: 13 36 ]_Q

and
(b) other Directors of the Company were:
No commissions for subscribing for. or agreeing to procure subscriptions tor. any shares in or debentures 
of the Company or any related corporations were received or are due and receivable by any Director.

20. Auditors' remuneration

Amount paid/payable to the auditors for: 
Auditing the accounts for 'he Company and the 
consolidated accounts 
Other services

Hamersley Holdings 
1976 1975
SOOO

3
19

SOOO

2
1 1

22

No other benefits were received by the auditors from the Company.

20

21. Contingent liabilities

There are contingent liabilities 
jutstanding as follows:
Secured
Debenture Stock issued as security for 
borrowings of subsidiary companies 
(plus interest at varying rates)
Unsecured
(i) Stamp duty in connection with
registration of debenture trust deeds
(N) Guarantee in respect of equipment 
loans made to a subsidiary company 
(plus interest at varying rates)
(iii) Guarantee given to Bank of Scotland 
for loan to Bulk Shipping Associates Limited
(iv) Guarantee given to Rural and 
Industries Bank of Western Australia 'or 
loan to W.A. Fire Brigades Board
(v) Guarantee given to Andresens Bank for a 
revolving credit arrangement made to 
Northern Cross Chartering Limited A/S.

Hamersley Holdings 
1976 1975

Hamersley Group 
1976 1975

SOOO SOOO SOOO SOOO 3 o

166354

450

15262

3278

144898

450

16980

3852

450 450

40

3 278 3 852

120

25
50

22. Commitments

Capital commitments not reflected m the accounts totalled approximately $35 325 OCO (1975 322 816 000).

23. Ultimate holding company
The ultimate holding company of the Company is The Rio Tinto-Zinc Corporation L : mited 
(incorporated in England). 60

24
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24. Estimates of debts receivable and liabilities payable calculated
from respective balance sheet dates

Hamersley Holdings Hamersley Holdings
and its 

guarantor subsidiary

Debts Receivable: 
not later than 2 years 
later than 2 years but not later than 5 years 
later than 5 years

Liabilities Payable: 
not later than 2 years 
later than 2 years but not later than 5 years 
later than 5 years

1976
$000

68277 
90449 

240914
399 640

64510 
90449 

144596
299 555

1975
$000

36013 
79602 

248 229
363844

33440 
79602 

151 519
264561

1976
$000

163747 
5309 

16581
185637

178352 
97278 

142869
418499

1975
SOOO

72 765 
4672 

16362
93799

102032 
88500 

150552
341 084

10

25. Employee service agreements

The Company and/or its subsidiaries are party to a total of 3 (1975 15) service agreements (as defined in
Section 3 H (24) of the Stock Exchange Official List Requirements) and the maximum liability of the Company
and its subsidiaries for termination benefits under these service agreements as a! December 31 1976 was -, n
$4000(1975520000)- zu

Statement by Directors
In the opinion of the Directors, the accompanying Accounts are drawn up so as to give a true and fair view of 
the state of the Company's affairs as at 31st December. 1976, and of its results for the year ended on that 
date.
Signed at Melbourne this 26th day of January, 1977, in accordance with a resolution of the Directors.

R. T. Madigan -> n 
J.T.Ralph JU 
Direciors.

Statement by Principal Accounting Officer
To the best of my knowledge and belief, the accompanying Accounts give a true and fair view of the matters 
required to be dealt with therein by Section 162 of the Companies Ordinance 1962-1974.

C. A. Watts
General Manager—
Finance and Admmislrai;on , r\
Melbourne. 26lh day ol January. 1977 t U

Report of the Auditors to the Members
We report on the Accounts and Group Accounts set out on pages 16 to 25.
We have examined the Accounts and Auditors' Reports of those subsidiaries which have not been audited 
by us, namely.—
Hamersley Iron Finance N.V.
Hamersley Japan Limited 50
Northern Cross Chartering Limited A/S.
We have received the information and explanations we required and are satisfied that the Accounts of the 
subsidiaries, all of which have been consolidated, are m form and content appropriate and proper for the 
purposes of the preparation of the Group Accounts. The audit reports on the Accounts of subsidiaries were 
not subject to any qualification or comment.
In our opinion, based on our audit and on our examination of the Accounts and Auditors' Reports of those
subsidiaries audited by other auditors, the Accounts and Group Accounts are properly drawn up in
accordance with the provisions of the Companies Ordinance 1962-1974, and so as to give a true and fair 6 0
view of the state of affairs of the Company and of the Group as at 31 st December, 1976 anc their results for
the year ended on that date, and the matters required by Section 162 of the Ordinance to be dea:t with m the
Accounts and Group Accounts.
In our opinion, the accounting records, other records and registers required by the Ordinance, or by the 
corresponding Laws of the other States, to be kept by the Company and those subsidiaries audited by us, 
have been properly kept in accordance with the provisions thereof.

Coopers & Lybrand
Charlered Accounlanis
by A. Hilton
Melbourne. 26ln day ol January. 1977
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Hamersley Holdings Limited 
and subsidiary companies Statistical summary

1976 
$000

1975 
SOOO

1974 
50CO

1973 
SOOO

1972 
SCOO

1971
5000

Funds used
Capital and reserves 
Future income tax
Exchange fluctuation 
Borrowings — long and short term 
Creditors and provisions
Total

Property, plant and equipment 
Cost 
Net — after depreciation

Turnover
Shipped (OOO's wet tonnes) 
Sales revenue

Earnings 
Before tax and outside shareholder's interest
After tax and outside shareholder's interest
— per share 
— return on capital and reserves 
Dividend per fully paid 25c share 
Dividend paid/payabie to shareholders

Due to governments 
Tax provided — current and future 
W.A. Government royalties

Number of shareholders
Number of employees

259357 
107238
(30 897) 
285 563 
154865

776 126

785915 
535 080

36089 
362 353

85040
45422

18.7C 
1 7.5%

26681

39696 
20394

27870
4391

240 694 
1 08 603

(6 597) 
262 113 
98703

703516

754 409 
549 882

32460 
285 255

47 189
26 709

11. Oc 
11.1 % 

8c 
19 404

20527 
16 126

30657
4253

233 422
112557

(2 208) 
225301 
72290

641 462

715 176 
547 564

32762 
217396

36522
23480

9.7c 
10.1% 

7c 
15978

13042 
14022

31 715
3908

221 051 
105 536
32449 

241 322 
57219

557577

678472 
546 078

27705 
166 756

32996
22888

94c 
10.4%. 

7c 
16978

10 108 
10 744

32 195
3405

209 834 
100837
22871 

311 798 
51 959

697 299

645 080 
544 947

22 117 
154537

46477
24829

10.2C 
1 1 .8% 

8c 
17640

21 648 
9500

32540
2630

1 75 083 
79 190
8870 

264 663 
60383

588 189 -

582 164 10 
507 428

20719 
150 195

54205
29019

13.2c 
16.6% 

10c _. 
22050 zo

25 186 
9361

32 116
2436

'
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î

i
'

7*-'

v '-tt

.

.'

1

,
1
•;
\i

"73'
-A-A

" ^
300C

2SO<

" J,

200<

i|
i

15«

-1
•4

*

'°°i

.3
'';.

501
•*^

.*;v
?i

78 v,j
r;.v, ;-»'j

School enrolment lOomom 
Tom P'ICU.

150 °4

100

50 V

1968 87 68 69 70 7t 12 73 74,

26

Labour turnover rate. % Trvrr-m -rm 'urn * n... .EXHIBIT "6"-Annual Reports of
' ' '' '>h"arnea?-£ley Holding s Limited for the 

Years 1976, 1978, 1981 and 1982



1970 
SOOO

79139 
54004

76990 
35216
45349

91 746 
37575

17030 
28737

48 133 
27164 
12.3c 
15.2% 

5c 
11 025

20969 
7662

30828 
1 985

1969 
SOOO

120475 
33036

122442 
21 883

297 836

285975 
250 636

13267 
108925

45695 
23630 
11. 8c 
19-6%

22065 
6442

25461 
1 462

1968 
SOOO

96844 
10971

132985 
19461
260261

244 719 
224917

9221 
74 769

25292 
16770 

8.4c 
17.3%

8522 
4692

25725 
1 161

1967 
SOOO

80074 
3256

112 142 
12766

208 238

187741 
179405

5255 
42 155

12 404 
9 148 
4.5c 

11.4%

3256 
3009

27969 
766

Hamersley Holdings 
Limited

10

Hamersley Exploration
Pty. Umiiad

999%

Hamersley Iron 
Finance N V

100%

Piiba/a Hartx>ur 
Services Pry. unified

iOQ< 
rtifDOui Services

Uourtt Bruce 
Ptv. Umrted

999% 
Modtr 0* • enfant I

Bulk Shipping
Associates Limited

50%

Group Computer Se 
Pty Limned

'f C.R A. grouo o/ ctxnodr»«t

HImel Corporation 
Umited 
999%

Metallised O*s 
Umited 
999%

Hamersley iron 
Pty. Llmrted

Hamersley Japan 
Limited 
990%

Nortftam C
CK*rt«ring Li/n

60S

10*3

ileOA/3
Hamanloy Europe 

Pty. Umited
100% 

S«rvtc« C
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Source and application of funds

1976 
$000 $000

1975 
SOOO SOOO

ource of funds
Jet earnings 45422 26 709
,dd: Exchange losses/(gains) 10635 (688)
arnings from trading
revision for income tax
Depreciation and amortisation
ong term borrowings
ther

56057
39696
49733

8211
153697

26021
20527
44 876
49 791

153384

Provision for income lax 25 3%

Depreciation and 
amortisation 32 -1%

12 169 Gmer53<Vo

Earnings Irorri rradmg 36 5°-'o

10

Application of funds
expenditure on property, 
plant and equipment
.oan repayments
ncrease in working capital
Dividends
Other

36199
11 473
81 369
19404
5252

153697

53 150
16680
56725
194C4
7425

153384

Lean repayments 7 5™,

Increase p n working 
caoitai 52 9%

Dividends '2 5%

O:ner 3 •>

Expenditure on properly, plant and equ'pTen: 23 6%

28
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Port of Dampier

r

TOO
Simplified track profile of the Hamersley railway
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Hamersley Holdings Limited

Annual report 1978 
and notice of meeting to 
be held on April 6. 1979
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Hamersley operates open cut iron ore mines at 
Mount Tom Price and Paraburdoo in the Pilbara 
region of North West Australia. Ore from the mines 
is railed to the port of Dampier for export to world 
markets.

The first shipment of ore from Mount Tom Price left 
Dampier in August, 1966. Since 1965, when 
construction of the Hamersley project began, the 
Company has invested $ 1 144 million in plant, 
equipment, port, railway, towns, water supplies, 10 
power and other facilities.

Hamersley is now one of the world's major iron ore 
producers. Between 1966 and 1978, the Company 
has shipped over 280 million tonnes of ore and 
contributed about $2 500 million to Australia's 
export income.

Notice of meeting
The Annual Genera! Weeing of Hame'siey
Holdings Umi'ea wi.'i be ne:c at ' 1 00 am
on c ncay. Aor,i 5. 1 979 on :re 2«:r 'locr
of the CRA Dund.ng. 95 Co'ims S'ree:. 2 0
Melbourne
A separate notice of meeting and proxy
form !S enciosec All srareiC'Cers a ? s
cordially invited '.o atteric
Tne closing caie for ;ne -eceip! o!
nommahons lor !ne o'.-'.ce oi d:.'ecior to oe
voted on ai :he Annual General Mee;:.~g .s
March 25. '979

;SSN 5 ,_ 7. EXHIBIT "6"-Annual Reports of
" , Hamersley Holdings Limited for the

, orn years 1976,' 1978, ' 1931 and 1982



Directors

R. T. Madigan. QBE
Chairman oi C'fec:o's

M. T. Anthony
T. Barlow
Sir Roderick Carnegie
Sir Prank Espie, GBE
R. A. Kjeliand
J. T. Ralph
C- C. Trumble
C. A. Watts
R H Harding
A.ig.'njle '3f _ T ^.j.on

D F Pilz
A. rebate 'Of .^ A -. e^ard

J T. Taylor
Aiiern^re 'or *J ' Aniro^v

Secretaries: 

L A Warn!(;K

Managing Cirecror — 
Hamersiey iron Pry LimiteC

T 3ariow

General Managers

I F Burslon 
Ooe-ai.ons

J K HamKon
'.laf^e^.ng

J A Innes
En^;neefir-g 3PO Oev-?!CD^'*ni

C A WatlS

Principal Crtice

Snara anc/ 
securiry reg-

.V4
"•9 'S; Geo^^e 
^f vv 'C"* «S
: I I .Vail Elr-re!

Sfocx Exchanges 
'-.i:co on ^*c.""-.t"'jes r ^ 
Ausi.'a-rtn Sijies ano *•.•*
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Year in brief 1978

Earnings slumped in 1978 Cue to lower 
shipments, a less favourable excn.ange 
rale and cost inflation.
The drop in earnings was partially otlse: 
by investment allowance tax benefits
The recession in the world steel industry 
continued to have an adverse effect on 
demand for iron ore Shipments were also 
reduced Dy industrial disruptions.
Total volume of products shipped m 1978 
fell Dy 6% Production was down by 16% 
and stockpiles were diminished
Dividends from 1973 earnings amounted 
to 9 cents a share compared with 1 5 
cents in 1977.

Statistics 1978 1977
Consoiicated net earnings 534 810 000 557 340 000
Net sales revenue $359 468 000 S392 745 000
W.A. Government royalties S19 206000 521 040000
Borrowings — long and snort term $379 499 000 S340 700 000
Interest paid 'pavaoie (ne 1. of .nterest capita.:sea 
513 121 GOO. 1977 S3 010000) $17165000 526109000
Expenditure on property, plant and ecuipment $193 430 000 5127 713000
Saleable ore produced (tonnes) 29 445 000 34 867 000
Ore shiooed (tonnes) 31 244 000 33 118000
Net saies revenue pe r tonne shipped S11.41 511.30 10

Net earnings as a percentage of saies revenue 9.7
Consolidated net earnings per share 14.4c 23.3c
Dividend per snare 9c 16c
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Chairman's statement

Drop in earnings
Earnings from operations slumped m 1978 
lo 33% ol the previous year due 
principally to reduced shipments and an 
even more unfavourable exchange rate 
Also, cost inflation was not compensated 
by an increase in prices 
investment allowance iax benefits of 
S1 7 3 million inflated total earnings to 
60 0/o of 1977

Steel recession continues_____
As predictea m :he Supplementary 
Statement made to shareholders at the 
Annual Gen.erai Meeting iast April, the 
Company continueo to ocerate at less 
than rated capacity through :973 due 
principally to the prolonged recession :n 
the worid steel industry however. :t is 
doubtful wnether the industrial climate 
would nave allowed us to 'ake advantage 
of a recovery even if one had eventuaied 
Iron ore demand from japan and Western 
Europe was depressed w.tn steel 
industries operating at ess than 70% of 
capacity. However. Hamersiey s 
shipments ;o Western Ejrcce were higher 
than in the previous year and sales gains 
were made to People's Republic of China 
and South Korea
Total shipments of ore and pe''e:s 'or the 
year were 5"o less '(-an ire previous year, 
but Hamersiey retained ;ts --CH-, snare of 
iron ore exports from Ausfa'ia

Prices lag cost inflation______
A orice review of Japanese Contracts ;. 2 
and 3 was effective from Aor:l ' :cr a two 
year period Pr ce increases on Contracts 
2 and 3 were more than offset oy a
reduction en NJurrCer 1
Prices to Western Europe were 'educed 
Slightly m :973 compared with the 
previous year it is expectec tna: prices 
for !979. which are Cu'.'entiy semg 
negotiated, wnl oe increased. 
Japanese Contract Numcer 4 .vhich 
Currently has the highest cr:ce. is cue f or 
renegotiation, early in 1979 and an 
increase will oe sought to oiiset 
increasing costs
The containment of operating costs is a 
maior oc|ect"/e of Management, oui

•miation continues to have a Significant 
adverse effect.
Whiie the average Hamersley price for 
.ron ore sold to Japan is now 54% higner 
than it was 10 years ago. in money terms, 
prices :n real te'ms oased on Ausralisn 
inflation rates have declined by 35?pb. On 
the o'her nand. ! o 0 costs to the 
Japanese s;eei mils, in yen. propped 7% 
over the same pe r ,od

Stoppages affect performance 
and capacity____________
industrial disputation '-'ad a profound 
effect on Hame'siey's performance in 

'• 973. :o the extent tnat our sales were 
:i rr:ted more ov st'-'Kes than by tne 
depressed market ciace 
~ne Hamersley opera; ons are spread 
over several'cca!:Ons During i973. 
opera; c^s .vere suciected to 33' 
separate stoppages due to str-Kes m one 
or other o! the weapons Ove- the past 
tnree years tne.'e h.as oeen an average c' 
2 '• Str'kes oer m 0 nt-i 
°e'haps even mor-j se"ous than 'oss of 
product.o." is tne : oss of a reoutation -.veii 
earned by the Corroany ana Australia m 
previous vears
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Labour relations 3?o:

A voluntary resignation, retirement or 
disablement fund was estao'ished :n 
January 1973. and has been :cmed Dy 
most eligible employees 
The present industry: Agreement expires 
on June 30. 1979

Expansion project satisfactory
Excellent progress was achieved on me 
expansion proaramme with many of the 
new facilities at Tom P r ;ce. on the 
Railway, and at the Pert, oeing 
commissioned in "973 Ac:ua! 
performance against time and cost 
estimates was most satisfactory 
It is expected thai ;i-,e concentrator plant 
will oe put into production during ;i".e year

Financing
During the year. Heating rate Dank '.oans 
were negotiated witn Nonn Ame'ican and 
European banks for a total oi USS205 
million to finance completion of ;he 
expansion proiec; and other Company 
needs US3BO million of those funds nave 
been drawn down and tne oaiance w;!i oe 
cailed during 1979 .' ;s expected that this 
amount ci funds wi'i oe adeauate 'or 
1979. but will depend on achieving :he 
planned level c) activity and sa:es

'966 57 53 i9 70 71 7J TJ '4 75 75 -•• 73

Outlook
Tne outlook lor Ham.e'siey 'or 1 979 
depends on !he industrial cl'.ma'e i.° '.^e 
°ilbara ana what happens :c ;he steel 
industry, particularly ,n Japan and 
Western Europe At tnis stage, no 
s.gniiicant market recovery ;s oredicted so 
tna 1. Hame'siey ;s v aced witn a fa.riy s;a;-c 
ocportur.iiy for sales Costs are excec'.ed 
to nse due to unavo caoie inc r eases -n 
wages and sa'a.-es. fuel on. and overseas 
interest rates

Management and Board 
changes______________
Mr 0 S Stewan resigned from ;ne Board
as Managing Director :rom Aprii 7. 1973.
Mr C A Watts was appointed a Director
ot Hamersiey Holdings Limited IP. April
1973
Mr H. c Sar.ce'son and Mr. C L. Smith
resigned i f om tne Board of Hamersiey
'.ron Pty Lirrrted during tne year.
Mr : r Surston was appointed General
Manager — Operations and a Director o!
Hamersiey !ro n Pty limited m March
•:978
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Review of operations

Mining and treatment

Mining
Total production Iron tne Mount Torn 
Price and ParaDu'dco mines decreased 
from 34 867 000 tonnes m :9?7 to 
29 445 000 tonnes m 1978 reflecting a 
decision to slightly reduce production to 
meet market demand out more 
importantly the irr.cac: o! increased 
industrial disruption during '.973. 
Recovery ol saieaole ore from material 
mined a'.so declined from 59% :o 50% Gue 
to the accelerated deve'oomeni of the 
new 'Prongs' area a; -Mount Tom Pr,ce
Sa'eaoie ore production a; Mount 'cm 
Price was 16 158 000 tonr.es compared 
with 21 141 000 tonnes in 1977 
Production consisted pi 8 345 000 tonnes 
of nign grade lump. 74:5 COO tonnes c 1 
high grade fines and 333 000 tonnes of 
low g7ade fines Total mate^a. movement 
in tne mine was 32 893 000 tonnes 
Saleable ore production at P araburcoo n 
1973 was 13 237 COO tonnes compared 
with 13 723 CGO tonnes m 1977 
Production consisted ol 5 '33 000 !o n nes 
of nign grade lump and 7 1 43 000 tonnes 
ol high grace fines Ma;er;a : m;ned was 
26 379 000 tonnes.
During the year, advantage '•vas taken c-t 
the lower levels of proc^c'ion -a increase 
the propori.on of Pa'aburdco ore ; n lota! 
production irom the 39':o oolained m '977 
to 45°'b in 1978 This nas tne elfect of 
extending the life of tne Mount Tom Price 
orebody wnich ,s ess tnan ne exoectec 
life for Paraburcoc

~ne '?.tio of '.nes to 'ump aisc continued 
to increase. :a-ge : y Cue to the nigner
(-j'ODOf.iG'^ O' • cj' i 3 :w ^ C O O 0 -r £

At the end of 1373 a total of 5 341 000 
tonnes o ! product was ne'd :n working and 
Sopp'e'r.ePiary stockpiles, comoared with 
7 279 000 tonnes a; the same time last 
year The reduction reflects the 'ewer 
leveis of prodoCf.on and aiso the effects of

A new V.ar ; on e ; ec; r :c shovel was 
commissioned a: Mount T o,m Price during 
'973 A tncugn tne addit .inal capacity wni 
no: oe recuirec m :he immediate future, 
tne siove. w.i alicw greater ;'!ex;0i!ity m 
ore oiending ana qua-.'/ control

Pellets__________________
P'oduction for 19 7 B :o;ai ! ed '. 834 000 
tonnes compared wtn, 2 392 COO tonnes 
in 1977 An extcncec shutdown, for 
maintenance, orocram.med for the year. 
:OOK place from Mav to Juiy
Tne opera;.ng oe'fc'm.an.ce of tne peiiet 
piant continued to oe satisfactory and 
plan; rel.ap-.iit,-- was msinta.ned This was 
largely the 'esui; of upg-'ace works and 
improvements ;n operating techniques 
and cpe'ator s< > s : n. scciiion. 
computerised mo-ni'o' : ng of plait 
operations coitr.r-uted *o imorcvec 
performance O' tne piant
c ur;n.er resea'C" and devgiOpme.it <vcr'< 
aimed y. ! m.oroved ce ; ie; specification ano 
more efficient use o' f je! energy was 
ca fr ie-d cut ea-'.y M tie year ana is also
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Marketing and shipping

Marketing
There was no significant recovery m :he 
world steel industry m 1973 and current 
indications are that the situation wiii be 
much the same witnm the next twe;ve 
months. '978 was ihe "G'jrtn successive 
year of recession anc .ron ore producers 
throughout she wor.d coni.r-e to lace a 
weak demand for !he:r products
World steei production totalled 712 miihor. 
tonnes in 1973 compared w-tn 572 million 
tonnes in '977 Production m Eastern 
Europe. North America and some 
deveioping countries accounted for mcs; 
of the 6% :ncrease Steei producers -n 
Europe ana Japan generally maintained 
1977 production ieveis
Hamersley's totai shipments for the year 
were 31 2-14 GOO tonnes, compared with 
33 1 18 OCO tonnes ,n 1977
Shipments cornpr.sed 13 9S3 CCC tonnes 
of hign grade lump. '.-i 592 000 tcn-ies of 
hign grade fines. 50! 000 '.onres ol 'ow 
grade ore and 2 053 CCO tonnes oi 
peiiets
Sales to japan accounted -or 
approximately 55^-b of lota! sn.p.ments 
compared witn about 70 i!-b ;n previous 
years Japan's dec::ne .n ma.-xet 
prominence was offset ;c some extent oy 
increased sales :c ether countr-es 
Expanding steel industries m :h.e -"eopie's 
RepuPliC of China and South Korea -or 
example, offer the potential tor e.xoan-ced 
sales of Hamersloy products ;n i.H e f^-:-jre
However, desp.te 'he ccnt.n^ed dec.me n 
sa:es. Hamersiey ago'n accounted : cr 
approximately -iC'-'o cf Australia's tctsi iron 
ore exports.
During she year, ^'a^anese stes 1 m.iis 
exercised the.r ont'on to '3'~.e minimum 
contractual tonnages, aitr.ci.jgri actual 
shipments were 5.gnil:c2r-tiy ce'O.-v 
declared 'eve's
Average re',enue per lonne of ore shipped 
declined from 5 i '. 30 .n 1977 ;o S1 ' - ; ' 
Lower onces en some contracts anc an 
adverse exchange rate. e/ace'Datea by 3 
weakening cf the L.S dollar, were among 
the 'actors wmcn con;r outec to :h:s 
situation.
During ;973. .ncreasec pr.ces .vere 
negotiated for tha .°e-:iei Contract anc 
Contracts .\os 2 and 3 .-r-ces 'or tne 
latter are now equa 1 to :ne redu-ced pr-ces 
received for :he Mo ; Contract Contrac: 
No -5 pncmg .3 scnedu.ec 'or 
renegotiation n i 979
It is anticipated tna: -en ore producers 
Will lace a dif::CL;rl ma.-.-:e: S.tu Jt.on .J-r n:j 
the coming year, desp'te 'ecer-.t

Shipping

indications Cf a s.icnt improvement m the

cve'suppiy 0' :ron ere 'S expected to 
continue into :re ;93C's
Nevertheless, -ame's:ey remains 
confident of ma nta.ning ts cosit-on and 
.viii continue to e<2'ore v gcrD'.,s.: v an 
expan.s en of ts markets

The recession :n ,vo r !d Puik snipping 
con.t.nued m 1973 anc 'he rna:n obstacle 
to recovery 'emainea the depressed state 
of :ne stee 1 industry Surcius available 
earner caoac;'y oea-<eG ;n m;d i973 and 
has s.nce sncv/n a 5oPs;an::ai decline As 
a consec'_,ence. :ne 'reignt marxet 
cecame mere sensitive to increased 
jemanc factors "h.s was illustrated 
towards tne =nc cf the year when tanker 
.'reign; 'ates increasec snarpiy cue to 
unsefed ccnoitions .n, ;ran and an 
increase 'n pii .nventor es or:cr to the 
C?EC ence cnarge "n:s snort lived 
recovery .n.fluenced combination carriers 
to seek empiOyment .n :he oil fades, thus 
temeorariiy stimuiat.ng dry ou'k freight 
'ates
Advantage .vas taken of the continuing 
low .'reign: ma-'-.e! to ccnsondate 
Ham.ersiey's 'eng te'm. 'reight 
arrangements
3jnker prices, z maior factor .n the cost 
of sh.ipo'ng remained staoie during the 
year as a resu:: or :ve.'3upuy However, 
these prices 5re expected to r-se ^n 1979

years 1976, 978, l93I ar.a 1932



Exploration, research 
and development

ploration
.The search to; iron ore reso^ces and 
bssociated industrial m.nera.s v/ t
|developmen: range ol the existing 
Hamersley transpoM sys'em continued 
throughout 1978
lOurmg the year. the 'A'es:e.'n Aus'ra'.a.i 
government grantee to G'Oup Ccmpan.es 
additional temporary 'eserves -.n s 
locations including .Vour; =yr'cn. 
iCreek and wthm ;re ='0-:as=ue =*; 
Valley
Assessment ol the *uree C'eek 
east ol Paraouroco. commenced curing 
ithe year
|Study ol existing temcorary 'ese-s.es aiso 
'continued
Representative bulk samples from ;^e 

ammuidi deposit u'-'der\ve".t

treresuilol on-sveam analysis Fmrj.ngs 
0013. naz 'ram a :.vo /ear piioi plant 
programme ndica:e ^at ore sampling 
Irom a mov,,?g ce:; :sn pa as accurate as 
conventional sampling and anaiysis

Hov.e.er. :ne method 
to roe tested vnder rigorous site

metallurgical testing m the - 
llechmcai Centre 3u:k sampies from. 
other current prospects v.e:e s.so tested
|0uantit-.es o* Marra Mam^a o'a and 
teniary :imonites rave oeen :de?:i'.ea n 
Ithe locality ol VouT "u'--er 
final :es: 'esuits arc ^o: •/;• avs; 
Tne search lor an adoptive source lor ;he 
peile: olar: contmueo as -eserves o! 'T.e 
'sand iocatec ciose :o Damcier are nea' 
depletion Aoec,L.a:e reserves c! po'-j^'..ai 
feed nave seen iceii.l'ec' aoiaceni :o :re 
railway wiihiri the Vour.t To-^. =.-,cs r'T.e 
area out meta-i-jrc-ica: tes: .vo-x ."as yc? " 
be earned out :o a^ce'!a:r. /. ^e:-'er ^a 

i is sj,iarj;e

Process o
Company's ex.s::n^ crusr^g. 
ana peiietis^g opera:. ens 
a:ien:ion was io-:userj on : 
more sopr.'S'.,ca!vc: :c^ro: svs:ems 
coeravng ns.-.'.s T' n's cesig^.ec :o 
assess Te /ar;u3!:.'y ol lurrp 3-3 

icn ratios

j: :reyear Coerations 
'cr-. perscnne! cont'nuec :o s:ucy 

sys-em capa:.:-. arc ore grade var.aiion 
- ccmp^ter sec metnoc o? e'Zucmen! 
a ioca"on .\as 3=\a oped Tne ."ie.v 
system, w i: ensL,-a -"O'a aflecvve 
utilisation 01 eoj-cme".! :n relation :o 
graze oonstra rts Analysis of po'i 
cpera:,c'-:s con;:^v.ec A pen simulation 
mode' v.-as comp atad anc wii! assist .n 
rat.cr.aiising be-;? usage
Continued sjprjcr; .vas g-ven :o var.ous 
'esaarcn programmes oemg conducted

r. Asscciaticn - ̂ nc.udmg the i 
01 3 soisr oo//e?ec a.r rjoncniomng jmt. 
C'ose '.ecr.n.cai :.3!SC". v..as aisc

:na \aids of

it :s anticipates :hat .mcrovea ccnvc! 3? 
pit anc! pmm coera: cr-s /.•:'. ce oossde as

:o assess

:n :ha a::er oar: o! ve year, a cenfaiised 
L203ra?ory Services g.'Oup was formsc to 
ensure mere aVicien: use of resources.

Exper-.dikira on e*ric'::':;;? and 
ol prospects ovor v.e :as: ':ve .-jars 
'exceeds 5?0 .-ni i:c.-;

Research and
During the year a num.t-.jr c< 
engineering p'o.acts /.are pi- 
part ol a continuing programme to 
modernise equipment and improve 
efficiency ol e/'Simg orva'ai.ons

ss
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Towns, railways, 
port and'power

Towns
Construction of the new housing area at 
North West Tom Price was completed 
during the year A feature ot the new 
development is the 'village green' 
concept Tne 209 houses have seen cum 
around a central park area n which the 
primary school and scons ladies are 
located. A modern, air conditioned 
community recreation porr.ciex has Seen 
built by tne Shire ot West ^cara.
A ring road ensures that the vehicle traffic 
is kept to a minimum
The railway bridge, incorporating separate 
vehicle and pedestrian lanes, prov.des 
direct access to the existing town area
At Karratha. additional accommodation 
for married personnel was mads ava:iaoie. 
including 69 homes ana e^ght town 
houses A new pr.mary scnoo .vas 
completed Other private a~c commercial 
deve;opments were 3:5.0 undertaken .n :he 
area.
Karratha is continuing to jeve'os as an 
independent commLn^y Aitnougn a 
significant proportion oi the town's 
population ,s comprised o.' na^ersiey 
personnel, tne State Government anc 
private developers are playing an 
increasing cart -n the to-.vn's grc-Mn.

Railways
Tne railway system nandied 4 379 
mainline traffic movements in 1978 This 
was a gross haulage of 47 million tonnes 
w:<* an ,,-on ore payioad of 29 million 
tonnes
Curing the year, seven locomotives and 
350 ore cars purchased as part of the 
expa<-s.cn p.-c;ec; were delivered and a 
rur-oer o? :.?e pr.g'nai Alco S2S ser:es 
Iccomoi.ves .\ere 'etirad from service. 
Extensive ma;n:ar.ance work was a!so 
carr-ed out on exiting ore cars.
The extensive track maintenance 
programme anc detailed research carried 
out over recant years :eo ;o 'ower track 
maintenance costs :n 1978.
Acd.t;cna: :rack ma-n;enance equipment 
•/.as commiss-onarj during the year. 
:nc:ucmg a -a:l grocer anc track geometry 
maasjr.ng car 'he -a:ter wi:i be used :n 
co^'unction .v.tn 3 computer recently 
ins*ai:ed a: ;re 7 V:ie A'or<sr.op to 
improve ™S:"-ten3nc2 SCh60u!mg.

'3Suit o; the concrete s.eeper testing 
/37'r-e car,-:a.rj ci_: cu'ing '377. it ras 

3? Jac ced :o -epiuca .vorn timber 
s^epers .vith concrete. A :ercar ?or tne 
new sleepers -as peer 'et and installation 
equipment ordere-: An ail-concrete 
sleepe- 'rack v,ni largely eiiminate sleeper 
rep'acerrent costs, rea^ce the volume of 
ma:n:enance .vorx ar-d extend rail i,fe.

• pep :n ' 3"2 -o.veva''. -jnt.i work 
scomcstac n :373. some :sr^p:.on .v,-i
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with s;;erv:0'-' pe-'g "j-c-sec on wree; and
raii v. = = r

•'2 i-.vays in
to cors :••:-;.• prcrj

: -es\ / -aui 
erg.,-ear.ng and

:-ves 'rom ma;or 
-i :re .vor'd met .n Per;- 
.-,s assoc.a-ec •.•/.; n 40

Pen
C'.jr"r:-e.ear 1' 2----CCG tomes/.era

^ntv'cc-.'se s.ard •,-. 4 : j ore parr.ers.
A :c;a. pi sa-.e? cargo sn cs arc "2 
;.nn-.a'3 Jsc.-./rgv: 2 Jc! tonnes o? 
je-.e'a. :ar::j .4-.: 2:] G22 tomes o: t^e. 
at :-e S:?r.vj.; ..,?{:.•'

a; -."e-pcr: : jr rg : ]TS to mp^ove ship

East
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Industrial relations 
and environment

'owns railway? pon and

mprovements to the material handing 
systems at Parker Point Extensions to !ne 
.tockpiies at East intercourse island wii 
nmimise the necessity tor temporary 
itockpiimg to cover peak shipping 
periods.
n addition to :ts primary functions cf por- 
idmir.istration. towage and piictage. 
Mbara Harbour Services Pi/ L.mitec also 
>rovided agency and general marine
services

3 ower_________________
Hamersiey has invested aprut S95 million 
n power facilities s;nce operations 
:ommenced
"he Company currently ocerates a 120 
negawatt steam urpme s:a;;c~ at 
Dampier ano c esei stations 'a; Tom P- ; ce 
and Parabu.-doo Tne : am P- ce o.2"\ :s 
scnecuied :o be closed n :973 3.",a oc.'-er 
•equireme.-its tor 'ne Torn 3 r:ce :o.vn and 
nine will ae supplied '.'om Dampicr via a 
>20 kV transmiss.on :.ne completed ;j^.'.?g 
1978 This trans:niss on /ne -.v;li enao.e an 
ntegratea power generation anc 
distribution system ;o ce in:rcd-.icsd. r.o- 
3rdma!ing power sunpiy and recuc.r.g 
:osts.
During the year. ;.^e Stale Er.e'Cy 
Dommiss:on of Wes:e-n A^stra ;a cegan

installing a 20 
Camp.er 
mee: '.r.e 
:re Ka-ra

rrecawati gns '.u'ome .n ;ne 
' 5'a::Dn ""is ^ni: -.M:; ne p 

-^: 'or pcv.e." :-,

Industrial relations
During 1376. the laoou," turnover rate 
declined from 3 1.74 m 1977 to 26. 5%
T;-. s fend has oeen evicent for some 
years 'eliectmg the continuing maturity of 
tne rarr'-;-rs:ey to.'.ns 2 no '.r.e depressed 

t prospects eisewhe.-e m

A:;ncugn p'c;ect contm-ed 
inc/js:ria ; disputation. 

industna, activity seriously 
hamerstey s general operations 

t "973
The nvmoe' o' mamours :ost due to strike 
action reacnec a -ecord 'evel of 366 -05 
i'or 5 5- 3 --, c! t.7e tcta, n-jmper of 
orocjcticn 7O'_.-=). compared with
25- 275 ,n :gr?
Of tre 261 stakes •.-,-. ">ch occurred during 
re '.ea-. -3 pi tne stcpoages resulted m 
ioss D: vme .r s.=n ' cant sections of the 
v,-o'-;:c.-ce 'P' tv.p cays o-' more. '5 
disputes co^t'nued tor more tran seven
days

THIS s a \:c",:, 'jnsa'-sfactory station 
a-io :?e -sasors '-a -.\ are con complex 
a^d .-\!"-.e.-ojs To-va-ds \-e end of the 
year so.-r-e s-c-'S .vere e.-den; o' a 
•ecogn.t.on oy re -.vorkicrce o; a need for 
mpro-.ec co-oce'a'icn Such impr Ovea 
cc-oceratic" s essential .1 t^e mcustry s 
to 3-.C'd ce-'"aner:-v a? enat.ng its 

custo-re's .v-ipse custom 
c~~ -v~e-; :.-• the Company

10
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Expansion programme

environmen

The Western Australian Governmen: has 
commissioned a ccmciete review ci the 
Slate's industrial law "he Company looks 
to this review ;o orovide a r.ew '••amev.crK 
wiihm which industrial 'eiat.ons can ce 
improved.

Training and welfare
Throughout '973. at-e^lion ccnnnued to 
be focused en
The Company recruiter ! : gradua'es 'or 
its Graduate Development ^-ogramme 
and currently 33 young peccie are 
involved m me scheme This programme 
is designed to give graduates experience 
in different areas o: Hamers ay's 
operation 'Jsualiy 'our assignments are 
allocated based en t?e gracja'e s tram ng 
and his or her pro'essiorai .nte'ests.
Curing the year, re Company engaged 
33 new acc.'entip.es a-" a '. 7 rev/ 
professional and corr.r-.arcia! tra.nees 
bringing the number or apprentices a"C 
trainees employed to '••}:,
Supen/:sor training con.tm.jec to oe 
developed (ciiow^g 'he •n:,-;..j^ct:Gn of 
formal courses ;n ' 0 7 7
Oceratcr trammg .:•?.?, .vso exoancec A 
number of specia. ccu^es .-.e'-3 
ino'erne-red. ces c,"-;c to en'r-.anc-j 
employee 5k;. .s arc 333:5; re •"••;.-, 
cope v;,tn Change: .vcr 1-: 'un.
While trie overa : i safety -ecc-d -{• 
unsatis'actory C;.r;"c : 5~3 t'-.e r = /.as 
trend towards -ec..CvC =cc .:-.v-; 
frequency Tr.= .r-:,p.] n.-.7.y;m.T4S 
aesigneo :o arcr'3'e ;-r-3 .v.-'--n'j 
practices v,-r>-e =^r.::r-v-rj -:.."n- tn-;- ,e

Environment
The study of o'an; :e 
throughout I'j'.'J :r".es: gat cr-s a;.i n 
covered es:ao''S---o •; in.: -r ; ; .-;o'-.-:n-o 
of native .egeta-.on -." -3"c j s'..'::ec '.••/ 

anc i-eas ; ;- : e::e;! P-, •"•:•";::: 
a^age^er: .;-"•: t"e ••at-..--;:grazing ma^age 

forces of eros ;;•>

at Paraourdco an- Darc:e.' a so 
continued ~~e grcwr. cr t-.;:;;c:;: 'r-J: ; ana 
nut trees .s cemg assesse-j
! n the wc^k env, r c""~e"t. -esejrc-i -^ 
dust cont-ci .vas .-.-.>.. nta -•:>:. -c: -.' es 
mctudeo a arje -,•::• e " .]' ;' ••"o'C'.v:; 
ore corv.;:tiC'-.:r-f; c.- c. r :o •.-..:,; ng .-:: •;••? 
rr ne s;;es
A da!a 5an'< --vas n.so :;ev^--;c-j:i t j 
.'ac.Mata mo-
moni'.or.-ng 'e

: e"

T'-ie concentrator piant .s planned to be 
!u:iy ope'at.ona: by Acr:l. '.979 Dry 
commiss.nn ng -5 scheduled to 
commence at the end o! January. -979 
Rec.'uitment =ro 'rammg of clan! 
personnel commenced dur.ng ;973.
No 5eric^3 nc'..s:ri3' p'cciems were 

' encec du.nng :ne year and overall. .
prog'ess n.35 -een satisracto-y A:; work ;= 10 
expected 'o -je completed on scnedjie 
anc -v^;n;n o^cget
T ne oene:.;s to ce denved py Hamersiey 
from the programme .v:.i be evioent m tne 
'•-tve :n :ne meantime. hcv;ever. 
-a-ers:ev -as crcvicea a s-cni'icant 
cocs; :c t"e ec:ncmv. part.cuiariy m tre 
eng ; ree"n- and c^nst'uct'Cn. industries 0' 
Western A
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Expansion
on f-e e'ca-s::n programme 

C0n.!-ni..ec "~'0'..C^ tj'i '.i-,;c.' -;:''
of tne D'o;ect -.'.e'e :om.p eto 
year nc. •.-•.: r.g ?.cn5t.'..pfcn C ; iJ-J.fCr-i. 
'"Cu5!-i-g ->; 7jm :-':ce a"d <ar-;:na. 
.nstal'at.on of the pov.or :,-2nir-...s3:cn m- 
'rcm Camp er to D 3'30^r:co a: s d 
if-O.'Cvements -O th.c- pert screen, ng 
plants.
A; .Vcurt "cm ~: c-:. cc'^'" :::•••-," ••;: fr? 

-;-!:,' •.:•?.,••: a'-J ..pg- ?. :.••••.;; ./ '-e 
'

40

J PV f-e erj :: --.e .e = - ""-? 
new ',t:ne Oce-a"-:"s c o.- : • o vc 
extended .t.c r -;;;"cc .':c-:it es --.e-e :-. -::. 
compietec
Ucgrac.---- -j\ stoc-.pi e ?.-i.p .oat.t:-g 
faciii' : es a: the ::o't_;-e ;c-e'-:.. : -;C :c oo 
' nis~ec ear'./ n : ;, 'j
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Directors' report

Hamersley Holdings Limited
(Incorporated •" the Australian Cizta: re" tory)

Your Directors 'nave erasure n 
presenting :ne Annual .^epcr; and G.'cuc 
ACCCUPIS of Hamersiey Ho.C.ngs L-~,!ed 
(••;ne Company") 3,10 :is s-bs.chafes 'or 
•re year e^ced Dec^-ce- 3:. "~j • 3 
(' -re !;narcn: vear ';•______

Directors

A; ;.-ie date o! 'P..3 -eccr:. :---e 'o:'3.vrc are J'r~c:crs 3::" 
Cc-T-ca-y _______________"__________

n :ri Co.-icary 2r
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Revenue and net earnings Subsidiaries

Net sales revenue of tne Grouo decreased 
by 8 5% Iron S392 745 OGO m "977 to
5359 458 000 in 1973 due to ;cwer 
tonnage shipped anj. a iess favou.-aoie
averaoe excnanae rate o; tne Austra^an 
doiiarlor me US"dai'ar
Consolidated net earmncs for "97S 
amounted to 534 3iOCCOriS77 
S57 340QCC;a':erorov;aihG 3-2 212 OGO 
(1977 550 231 OCO; tor income ta< ana 
provision for exchange losses on :_'jre 
repayments of loans .n 'oreicn currencies 
0(515 227 000 ('.977310 145 000;. T!-e 
tax benefits from investment Ai.cv.a.nce 
ana Tracing Stoc* valuation mcuded -n 
consolidated ne: earnmqs amounted to 
S17 654 000 ('.977 34 625000)
Tne consolidated net earnings r esu:t has 
been determined accorcirg to r.istorica: 
accounting methods ;' cu-'ren; cos: 
accounting pnnc'C ->s v. =-e aeo'.ec to 
rei'ect tne eftects c- ^n!:at.on on 
replacement costs cl p'an; and othe' './ea 
assets tne result wouid have oeen 
significantly lo'.ver
Tne contribution ol each corcc'ason -n 
the Grouc to tne ccnsc'icated "e: 
earnings was as 'c-ic.vs

Hame.'s'ey ^c : c.ngs L ~.;ec
Hamersie/ : ron ~-'. : L m-itec

Ha.mersle/ Eoioration °:,- :...™,'rC
Mount 3rjce '.:..'•:.."•.- .-:.• : .rr ted

Hamers^ey Euroco r-tv '_.m.;; ; -J

Pii&a-a riaroour S---'.--ces Pf> L mitec
Himet Ccrocrat.on L-rr;;tec

Metallised O'es L.mitea
Mame'Si-iy Iron "inance M V
Hamersiey ^apan L m;-eci
Nonne-n Cross C.-,a"e.-:hr. L:~ t-rt - ?

No subsidiaries were accused or 
Gisoosed o: during the 'ma-ciai yea'

Reserves and provisions
Hamersiey Holdings L : m:ted

reserves du ri ng tne tma^cirn /ear

Reserve 
Ecuity m associate co-cany 

— transfers '.'om 3 0

Hamersiey iron Pty L'-mited 
A comrjrenens ve revev, y ?.•{ p.-ovsic 
anci orog r arniT>es re ! a''ng tnere'O ••'. as 
made at tne enc ot tne ' ra"c.ai year 
Tne fo.lo^v:nc n-ate- a: mo'/e.-'.^.-'s 
cccu"ed n :esr?"ves an:; pr-jvs.ons 
during t n e t:na"c ai year

T 'acmg 3toc-i 'va.ua'icn 
-trans'e'5 '0 3 5 7 5

c -ov:s.cns 
;a) Ma ntena.-ce a-r. :.Te- 

— r-.et trans'e's '-~.-~ S 3 ' 05 
(0; Long servce :ea.e 

-net '/a^ste's to 3 f?2

1973
SOOO

230
33 730 -:-=

1
4

550

49
46

534 5iC ;;;-

000 

ins

::o

000 

000

' :: ""

:'."0"!

i-4
7 :: -•.

r-j
• ?

455

7.4

' ' 6 )
'•' -". "'

(c) Possible future ne! 
exchange losses 

—net transfers to
(d) Excloration and

-net ;,'2rs:e.'s 'o

51 2 846000

S 2 414 OCO

Pilbara Harbour Services Pty Limited
Tre to :c.vng ~3tenai r-icveTien-s
occurred n :;•"•. 'S.c-if, Gu'irg the !irar-.e. = :
yea'
Long serv ce eave

-trans'e-s tr, S 16 000 
Do'jctt'-i cer.:s

-transfers '-c^ S 5 COO
Harnersley Jaoan Limited 
Tne 'ciiowr-g mate-'.a; movement 
occu-'ec in. p'cvS'Cis during the ti 
year
Lo-x; sr'v.co :--Jsv-:-

-:rans:ers'c S 3
T^ere were r:c ct^er m,ve'ia : ."vo-.er 
:n rese-ves or previsions •.- any 
cc'porat on in Tie G'cuc during 're 
JT.an.cia- ye?.-

5haresand debentures

10

Cn -^or-a'y l'-l. >0 7 5 tne Comoany 
=o -oa 1 '.-.: r;re anj 3'4-'; Se'ies J 

/ StoC'. due ' OcO 3"d 1 933

20

S- 3 a-::: 5".- c2: :•: =-:••:•.: -e s : 
::.,':^ = ie :' ~-:-e -;•".; o~e~;

33 301 •:"; :• '0 V: -v^st.-ai-.- 
r,-_r •;"•.: ̂  i •.:-:-; ':.••.•.* ' HS -.vas

re

7":; :; -^:. •"•;•;; c 1 Te Corv.panv's 5°: 
..i:-:-.: a" ~or-f":^'r S'ocS :"3;.:r-g 3 •?:

. ;•.•-. .. 
On ,\c..e^:;e- - S.' 7 -. ;--e Cc-r--r-5.ry
•ss.;ed :.zz\:r:; r;-\-r Se' ss D :Jr,i!-:-c 5:a:es 
Secu" iv ?' "C^ c.e ' ^^5 o: -<z"~-^^ ••'= -5 
O'SSOO 000 00; "r re r^e: o'oceeas v'°' e
•c crov -:e :: r; ^ r ' r -i 'Cia; uncs -equ:re^ 
:c r :.-••:• e.-i-i^ .;•;:.-. o 1 're a-v^a: 
;::•-; :•...-.: :.•'• -•-.-: :• .:.• .• c - -a^e's ' 
;: :. ^ -.--. :-K: ::. -'-6 "•- . r.~ :c"
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Dividends
A final dividend for 1977 of 8 cents oer 
share was declared on January 24, 1978. 
and was paid in May. 1978. This dividend 
was mentioned m the last Repon An 
interim dividend for 1978 of 4 cents per 
share was declared on July 23. !973. and 
was paid on Novemoer 3. 1973.
A final dividend for :978 of 5 cents per 
share was declared on January 25. ' 979. 
and is payable on May 3. 1979

Additional information_________
(a) So far as debts owing to Ihe Company 
are concerned, the Directors of the 
Company (before the Statement of 
Earnings for the financial >ear and 
Balance Sheet as at the end of the 
financial year were made up) took 
reasonaole steps to ascertain tne action 
taken m relation to the -writing off or bad 
debts and to cause all known bad deots to 
be written off and adequate provision to 
be made for doubtful debts
(b) The Directors of the Company are not 
aware of any circumstances wh.ch would 
render the amount written off for bad 
debts, or the amouni of the provision for 
doubtful debts, in any corporation m the 
Group, inadequate to any substantial 
extent
(c) The Directors of the Company (be'ore 
the Statement of Earnings for tne financial 
year and Balance Sheet as at the en a of 
the financial year were made up) took 
reasonable steps to ascertain wret n er any 
current assets of the Company were 
unlikely to realise, m tne ordinary course 
of business, their value as shown m tre 

, accounting records of the Corr.oany and 
were satisfied that such assets would so 
realise that value.
(d) The Directors of thr? Company are not 
aware of any circumstances wnicn would 
render the values attributed to current 
assets m the Group Accounts tor tre 
financial year misleading or inappropriate.
(e) There does not exist at the date of this 
Report either
(i) any charge on tne assets of my 

. corporation m the Group, or
(ii) any contingent hacii.ty of any 
corporation m the Group 
which nas arisen since the end of the 
financial year
(f) in the opinion of the Directors of the 
Company, no contingent or other lias.iity 
of any corporation m tne Gro^p ^as 
become enforceable or :s likely to become

enforceable during 1979 which will or may 
affect the ability of the corporation to meet 
its obligations as and wren they fall due
(g) The Directors of the Company are not 
aware of any circumstances not oiherw.se 
dealt with m this Reocrt or tne Group 
Accounts for the financial year, which 
would render any amount stated in these 
Group Accoun;s misleading.
(h) The results of the Group ana of any 
corporation m ;ne Grouo during ;ne 
financial year have not been substantially 
affected by any item, transaction or event 
of a material and unusuai nature except 
as mentioned m this Report.
(i) Between December 31. 1978. and the 
date of this Repon no item, transaction or 
event of a material and unusual nature 
has occurred which. TI the opinion of tne 
Directors of the Company. .5 likely to 
affect suostanr.aiiy ine results of the 
operations of any corporation m :ne 
G.'ouo tor the period encmg December 
31. '979
(j) (.} As at January 31. 1979. there we re 
24 002 ordinary shareholders wno held all 
the Company's issued capital on wmch 
the voting .-ignis are one vote for each 
share he'd
(n) As at January 31. 1979. the twenty 
largest holders of the ordinary shares of 
the Company heid a total of 92 01 '-'i of the 
issued ordinary sha r es of tne Comoan.v 
Of this figure 54^ (;30 977 CGO shares) .5 
ne'd by Conzmc Ricnnto of Austra^a 
Limited, 95 Cciims Street. Melbourne. 
Victoria, m wnich ;re following companies 
have a substantial .nterest.
CRA Holdings ?!y Limited. 
95 Coiims Street. 
M-jibourne Vicioria
RTZ Australian Holdings Limited, and 
The Rio T;nto-Z;nc CorocratiOn Limited, 
both of 6 St. James's Square. London
and 23.32% (68 679 750 shares) ;s neid 
by Kaiser Steei Corporation. 390 Lakeside 
Drive. Oakland. California, .n which the 
trustees of Henry J. Kaiser ^amily 
Foundation pf 300 Lakes;ce Drive. 
Oakland. California, have a substantial 
interest.
Oil) As at .January 31. 1979 the 
distribution of tne ordinary shares of the 
Company (which comprise :he tctai 
issued capital of the Companv) was:

16

No G.' 5^

1
1 001 
5 C0 1 

1000!
Total

d.-iS

- 1 COO 
- 5 000 
- 1 0 000 
ana over

So .-31 Snare"o,^.-3

20 411 
3 22! 

200 
170

24 002

EXHIBIT. "6"

(k) Since December 31. 1977. certain of 
the Directors of the Company nave 
received, or become entitled to receive, 
benefits as follows, namely: Mr R T. 
Madigan. Vlr D S Stewart (to April 7. 
1978). Mr T. Barlow. Sir Roderick 
Carnegie. Sir FranK Esp.e. Mr j. T Ralph, 
Mr R. H Harding and Mr. C. A. Watts, 
each of whom is or was engaged in the 10 
full-time employment of the Company 
and/or its re'ated corporations and has 
received, or become entitled to receive, in 
connection with that employment, his 
fixed salary and normal superannuation, 
medical and other oenedts relating to 
such employment. Save as aforesaid and 
save as to any pro rata payment of. or 
entitlement to, emoluments such as are 
nciuded in the Group Accounts for Ihe 
'Inanciai year, since the end of Ihe 
previous financial year no Uirec'or of the 
Company has received, or become 
entitled to receive, a benefit (other than a 20 
benefit included m r he aggregate amount 
of Directors' emoluments shown m the 
Group Accounts for the financial year, or 
tne fixed salary ci a full-time employee of 
tne Company) by reason of a contract 
made by ihe Corr.oany or a related 
corporation with tne Director, or with a 
firm of which he is a member, or with a 
company m which ne has a substantial 
financial interest.
(I) The Company is a company of ihe kind 
specified -n the Schedule to the Order 3 0 
catea July 2'.. 1973. made by the Acting 
Registrar of Companies in the Australian 
Capital Territory .n 'escect of classes of 
companies relating to tre "roundmg off" 
of amounts ;."• accounts and directors' 
reports, anc :n.e amounts set out in this 
Report anc1 accompanying Group 
Accounts have been rounded off m 
accordance wth that Order

S.gnec! this 13th day of c ebruary. 1979. >n 
accordance -.v:tn a 'esoiut:on of the 
D rectors
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'•""?'.•"' 'jV •^•tV.'.fii'"^'.'' v -".'."•;./:: :>.' ••••!'."; : >Jet sales revenue "'.•;.'•' '.'r :•••'•••'.'• i.'.' ; - •• .,./• r 1 •..••'''•.'• ; ' 359468 ' -• .392745

;'•.'* 29 278 "-•:,*';.'. .-''28 232 vi^;;":-Interest from subsidiary companies ; ..':-' '•'"•'• --. '•'.'•' '^~'-* -•'-•, ":. - -;;. '•••?:'.

• •£( 22 480 *"-•;'' 39 257 f: .: v' : :"'-Dividends from subsidiary companies :. .'... ."'•;'.''. 12 _;',-.:'.:'•:..-'•'" : "-"'" •'."'•

f '"•••'••'-:• . 796 ^v -'- • • 753 ;••-'•'^'•'Miscellaneous income • .'.:•;;•,,.--. • ~- :: -,• "\-..- •'-,' -.- .;;.-,- ,T - •"'-''•'..''• 7 123 ' '22 034

52 554 -. • /68242\; ^ , • . ; . ! / -v^'; •'•'', -'' :: -'• • : / .'' • : .'"'• ? ••- 366 591414779

• ••.- '"'•:.'-v -.'.•.-...• ••••-•• -. 230027 . ' 217 177

. •.-• -r; ;•• • .; .- 51 513 .'49014
: '^.-.-:. ; ' ' . •••'. , 3187 •:"• 3525

. • '••-' '- : : ;. .••-• . 1 259 ' : 1 017
"("•?-< ^SJ- Interest paid/payable ••;•'. _ . . . - ".'•'' •„••'" ' ;•-:•: 

10480 -,;';• 10407- • ':-•'": —subsidiary companies . ,.'.' : . . .' .' '': . ; - ."" 

18798 ''*•'•'• .'.;17 825' ; '^^riC-other • •• - • •- :v,'.J. -'.".:••", -''. :• . . - 17165 • 26109

• •• .(36) ' •' •' . 73';' :- : ',:,V' : ;. Exchange losses (net) ••.;••;'; V ':,_ '•-' '' -' 18 - •': •,--' 16285 -10216

29642 " 28616 .,>v, •'•;-- •'-',:". .. " '' : .":'/ • - : : ' 319436 307058

.. .,-. 22 912 .,;_ .'\39 626; "v^/-
:^'•••V;^^•^'^•^^^•^^^?:^:
'•':• •'• .-,'t\ -: :1SQ ' ".":.'-; :!>" 194" .V. ;7;.r;

Earnings before tax ••- ..:'-." "-• • , .' 2 .-••-.. 47155 107721 20

Income tax—current •' "•-••• '---:'. • • '.-•..- '•' 3 '::':'' . 934 -46 154

___________ _-; v;; ;..•;'.;: .—future ... \: .'..•;'•-;-";•;:.- ; ' -3 •; U^ 11 378 ' •' 4 127

-150 •*.<;.', .-••. •• 194-^^il.t^ ^fe '^ :.:t. : ^..-'^'V.-'P.".::"i "^ : ': :r .••':;" ; ': ;;..v :'-•'. : 12312 .50281

:'.^5--.,^Earhings after tax '•-.-i^-^\y-^Vj.v ;/'•:;>' '">- : --;i'^\i:;! "">". -.'''i '.- v...- 34 843 ^ ... V57 44°

Outside shareholder's proportion .''..v-^'-'..'^" •'--'. - : -.•"-'-'••••','••.'' r . : V' '" "• • : '--.~ '•."•,%•'

?V-^'?~;of earnings of subsidiary •.-•;_,.. : o v- J'.vv ;;--.';.;;,;.•'"'-.v 1 ;;//".;-:'•' (30) • ^.-•.^"711

''•:389 '!:"--.' :-vr.<Equity in associate company.'.': . ;••'•.•'.•'•'.'•: •:'•; >--'';'"..-•••'-. ' 5 '••• :- : — (3) ' 389

'*• •-:--'\-| Qf aominnc" ^:;"v:-- -- .•::...•-•':"...• _•_;.,• -.•? .-. -.-; i'~\:.-' ^ . 34810 - .57840 30

serve '?yy.~. 5'' :'-' \ ' l.'/V; • 676 ,'.:'''.• 583

company reservg. ' / 5 ;..'r-.. :. (3) ' -'"'" 389
•'- "••',- ' ; '-'- .1 .'- 34 137 . 56868

:VJ- . .22762 >,.-;.;.:•.39 432 ';.^viV;. Net earnings available for appropriation . . •'•,-.

137988 . • .119928

'••:'. • ..--.... •:'•:-•• -: 9702 ' ' ••=-19404
- :-,v-•::';;:• •;.' ;: 12128 . :-":194044Q

"%"'-. -.21 830 r'^.'::'; ;38a08/;;:^^^y^y.;-: 'i-^^^•£•',;_-.•^••"•^•^•^^X'.i/>"; > '"-" • J. : - i>---";? 7-' 21 830 •• • 38808

v^;/V^ 14689 ^•:; '- :; ---13 757- '"4'.-^Detained earnings carried forward ;.. T'.^.^ " ,-'7. ;." :,""";' :.'.'. 150295 --137988

.••:-••;-::• -:EXEiIBIT "6"-Annual Reports of

^-^.iSfi^:



Hamersley Holdings Limited 
and subsidiary companies Financial statements

:

IrfS^ti
Mc§^
^';y^-' :'*:: -

W<&'^' J

. Hamersley
.* 1978

$000
•" . ' - " v

'>• 60*637 :
£f;- 68425 :/ 
-'•" • 374

i£. ;: 386 -;:
K- 14689
/ 144511 ;

;. 144511

-. * •' - j' , - . •« -

•'" 211 162 
103641
314803

51 
84766 

'.' 12128 
287

97232
556 546

453 608 
644
705 •

V

: . 100 629
:, 960 ;

• 101 589

.-. »... ' . ' • .•

556 546

7 f r '

• •> ,j.. - -. • 

.,*•

"'"-'•. '•'

Holdings
1977
SOOO

60 637 • 
63 425 

374

389
13 757

143582.

143582

153903 ' 
143507 -
302 410

39 117 
19 404 

280
58801

504 793

441 216 
647 
668

61 135 
• 1 075 

2
62262

504 793

•;4;\.' Balance sheets V/'^ ̂ - :^

•. •-:•-. At December 31 ^• :: . '.~" :/ ^> ;. .VV-',^. •'.%-'.-. 
-Y A-V; '^-VA-v. •:':."- ~ : '_ -r.{.--~" >j:'.'. '. ."••' >;: •'"' ':?.'.

-•--.- -^ : - ••;?:,. •-.:..;• : • ... ..••,'•-' ..;...-. .. : . •
••^'••-. '•- • -,-:.•• •". .-••••. -..'•;: : - •••...-• .• . • ..
-.. • '... •' '•:•,•. - •. . . '
:•; Capital and reserves . ;... v .' -.-. . .

•- '"'.. Ordinary shares ; •.'-'''^/./V-.-^'^'-V •"•''• '. '"• "-• 
•~- • Share premium -:'... ••.t,-'^'- ' . .'-... •:" V* , •-•:..'• - V 

- .•. Capital reserve •••''•' - ••;-.;".-;•;•• r' .• " . 
'• .?>••' Trading stock valuation reserve •' ' '. •. . 
' .'•';, \'._ Equity in associate company reserve - ••". - .:'• - ;; -•;'•' Retained earnings ••..:•. .•..". ..-••: . ''- ' • : '"'.-~.

--;•"• Outside shareholder's interest .;.-.• -. . .: ..:/.. ••; .i-1-.'^,-'.--. •'-'..-•"-.. v-.-^..- ••- '. . " "-..•'.:'' '-:U -;".-'•••''• '.-. ' I*- '

'•:'„''.' Future income tax: . '",'•;.,' \"/ ' ;.•.'•''';"•:• •• 
' Deferred liabilities "• . ' . 

: (Maturing later than one year) 
Debenture stock and other secured loans • • 
Equipment and other loans — unsecured

Provisions
Current liabilities 
Bank overdraft — unsecured 
Creditors 
Dividend payable 
Income tax .

Total funds .
These funds were represented by: 
Fixed assets
Property, plant and equipment 
Exploration and development 
Subsidiary companies
Investments 
Advances . . - .... J.. .
Current assets _...',- 

. Stocks and stores ' .' - . 7
.-. Debtors • . . • . .' '. , .-.'.- ;.._• 

Short term deposits .. . : . •' 
Cash and bank oalances ., •.•'• , . •' :

Deferred revenue expenditure 
• • •'•• Exchange fluctuation •• . • '•';•.' -• . • /': 

- : . Total assets •;."./ _ ; • - : " ••.'":" y;v .';•'.

-...' ''_-'::-;....•; r"^i\\ ;.-;. ' Notes on pages 20 tc'5 
•:•&•?. ••'- ' .v-^-*'.' "?^-K.--'27 inclusive form part:^ 
'^ .' "• i'\;j : -'.'-/;'; "i!;ii: ; r'of these statements: 1'..^ -•. '':•[.-"'• ':•.'••'•!"•"?' -"•'• ;si?'V :"' and are to be read in. ^ 

' :>: ';. -' : .-.' %'•*.-;. i?.v;:;; . conjunction therewith'/.:

'('i- ' . ' '-•'*'• '• : ,v:^.--/'' •';' •••'.'.":;'-. -S'" 1̂ - ;;;;^
- ,:-.. "•: -' •:• :-V ' •'••£•.•'•. ' ...-• -:'.v.- r :^?^ ^V --"-•'-• -^

• "- - .-.-.•• -"-•.."..: Hamersley Group
.'•'•• •• -• ' .:.-:•-. 1978 '.^- -••.-.•:-•.-•.•. 1977

. Note . '-. :.-.•, - $000 . .-.-•... SOCO
.;• - ' ' •;-'--. ••^•- ••:.• ' •--'•:'::y-.y^: --- :'.^

•'':'•' 4 ' -X-.X ."-l::c 60 637 ^r.;-.--'." 60 637- 
.'-.•/.•.. '" -' :: -.:-.S 68 425 ••'•*•'•'•-'•'.-•- 68 425

:'."- --.. ••'"':.'-••-.•: 374 -:-:-:;-:-: 374 
-/.' 5 " _':" ' .•'].: 2 145'.-V--"v':'r; 1 469 

.-"'.-.. 5 -.'":,-" ::;:^ : • 386 - !:?S'--:. '389 
•'• : -' ' :r! -'. f"- 150295; ••-••-'^'137988

:" . .'.-. '•:."•• -,,282262 •-.-.. 269 282 
<•'; -•: -; r-- ': .''^' (91) - ; V£- (122
'-'-::. ' -—..'_ ! . 282 171' •>.. ;: ';:-269 160

.^- :- i ;":'^;p ; ':-Vy-'l28597^.;.;"~iS;tl72T8'

.6 ". -V''.'-312 171. •'- •': 299360 
-••'. 7 . . . 3595- • '•' ' 7516

315766 306376

8 10952 . 13510

3 369 4 268 
9 144630 ' 99783 

12128 .. 19404 
23 806 88384

183933 211 839
921 419 918603

10 757537 .511 733
11' ' ' ' 
12 ; " .• - • ' . :

.13 644 - ' . 647 
• : U •.;'• .. ;_ 22874' ....... ;; '21 362';

•''15 . • 54055 . •". .-.-••' 64376- 
'"16 • •'• ." :•'-' 40 770 . :-V 38 7C5 
- •'...•'. '•'•:•'••:'--• 19 625 . "•"'••• 151 975^:
.;. .. •::-,•••. ;•-.. '•;.-.: 6 393 •".••••'->:•• 70881

..•..-..-,.'-;,...• 120 843 ' •• .262644i

17: ;'-;;V;-;..;v 4575- -,;•.. ..•.•; 3 242^
•18..".;;. . 'V'-.":'' •' 14 845 ' -•-;-:-V.:;-''l3370::

:/-'•' 0;Xv ('•'•• 921 419 --913603'

10

20

30

40

.'•'.:.' '-.".^•^'.•ff'r'^^ '"'"'i' ••.'*%'•'" :^-;^~:̂ '-^*.-t^&:C^;£?'^& 
.-.:/.'• •i'.o-^i^'-i'i--'.' "" • "•'":'••: :-... •'•;'^^'^;j"l;:.".<"r-'-^^i:----; -~;-;^j

;••'.• ..-•'';:'•'•!EXHIBIT "o "-Anr.uaJ. Pjscorts of '!'••£ 
'•;..•';: •::--''••: Kamersley Holdings Lijnited for the :-,---
.---' J..'-''-^--;;.'-! vfi^r-c; VQ7£ •'•• T Q73'' 1 Q.Q1 ^-^ 1Qfl9 -'^

1277
vg 75 ; : . 19.73; 1931 and 1932



Source of funds •
Net earnings
Add: Exchange losses
Earnings from trading
Government royalties provided
Income tax provided
Depreciation and amortisation
Long term borrowings
Decrease in cash funds
Decrease in other working 
capital
Other

1978 
.: . SOOO , . $000

34 810
16 285

51 095
19206
12312
52 772
57393

132 146

19 898
7581

352 403

.-. 1977 
•" 5000 SOOO

57 840
10216

68056
21 040
50281
50031
73600

6536
269 544

Earnings from trading 14 5%

Government royalties '..• 
. provided

Income tax 
provided 3.5%.

Deorecianon and 
amortisation 15 0%_

Long term txirrowings 16 3% 

Decrease m cash !unds 37 7%

Decrease in other wortong 
capital 5 4 la__________

Ctner 21%.

.; 10

20

Application of funds
'-' Expenditure on property, ...,•-.- .-.,-.•.. .

plant and equipment • "' " •••.-••-
Loan repayments
Increase in working caoitai

. Government royalties paid .
Income tax paid • -

/Dividends • .
Other

,'

198430
30 794

18 898
- 65519

29106
9 656

352 403

127 713
16682
27 298
21 222
26 641
36383
13605

259 544

• -.-' '{-;•' ' o. v . •,'•*;••#•. -^ •.'••.-'.'• ••—-.; ' .'i -.'.',' • •- '• • '• r ' ' • : • • •» " •' . .,.'•'.• . •' 
~ " .'•'-.'- J ' <°T~7'* '•'.'.'••'' i '" " r- '•" •''.''••'• ̂ V'"'-f..'' *.' fc. .1 • •' " ^ : t .' x '-'"••"<. * . •. •

Expenditure on property.
p!an! and equipment 56 3% __

Loan repayments 8 7%_

Government royalties 
paid i 4%

.: 30

•"••:* 40

l ;'-T>-: - rf?* : W^: - :5^l;4£v^ r ;' •• : :V ' "'• y'- ^H^

/'•".• •' ;.'-'"'' CV '- ; "\.-'.. •:.''.";.' "••''•'. •.'.•-.-. •..••••/ f-':'/7':! EXHIBIT "6"-Annual Reports of ^; 
:. '...-. ' :••' ; •;.«• - >' ' ,-';. ;.'"v ,' ; >-.// : , - ••:^'^-^'' Hamersley Holdings Laraited for the ^

/'- .f ,-'-;;!'; ;:/'f ;:&•::" : -"'W'l278 ^^--^^I^P^^^^^

-r>% >,vc^ ;*>''

:g&.¥:



••'::':'••-' '''"': :.'\ ; ": :' Hamersley Holdings Limited. /..'• -^'^X^''-^0:.- ̂
•'!.'.- •-.-".'/•. and subsidiary companies ".'•' '

.-.,' '••'•• -! '•.-..;•; (a) Consolidation of subsidiaries •".-. - . : .. --..- ...--•- : .; .- •-•^...;:,..._•*>i . .';••. ••;£.'•""..• - Conventional consolidation principles are applied to the accounts of the subsidiary companies listed in Nola 12.-. .'.'Cy "?*•;•!&•?
i-T • v:'•'.• ' * ; '. ;*" (b) Consolidation of associate ••:••.-..••: '-. : . • .• ..•• -•..-•;•. .• :,- . -. '•..•.-• .;>;,1 ;-.i?*j. i^Ki^j
<".; ir.- •?-'- •• '«>• Equity accounting is applied to the.investment in Bulk Shipping Associates Limited In which Hamersley Holdings Limited••''•"!->"';>.'-i
••;. - """__ -: • *--- holds 50% of the issued capital. /:. .. • . • .. •___••.•.'••••:.•: .-•• .,i •-. • '• -..•>A-:^4&; ''^-v:']

10
.'.'•" (d) Foreign exchange . .- • • - . •*- • • : - . - •;•'•.. ^.V'.-"^.'-^..^

Monetary assets and liabilities, (and contingent liabilities — Note 22) in foreign currencies have been converted to "•;•£."; 'JVv;
,'••'•' Australian currency at the rates of exchange ruling at balance date. All other amounts in foreign currencies have beeniv 'Xvi.-j''-1
:;"i; converted at the appropriate rate of exchange at the date of the relevant transactions. . •...' • •••••' • • ••'••~v«; - -i:"/ij|

• . •'•.'• Possible future unrealised exchange losses on foreign currency borrowings are being provided against over the period of I-;;-:;.1 
the related borrowings.___ __________________ •_______ . -. : '•••-.''••.:•.-•.

(e) Depreciation of property, plant and equipment ' . •'..',
Depreciation is provided on the straight line method by charges against income at rates based on the estimated useful life of' ~.\
the respective assets. Major new plant and facilities are usually depreciated on a basis pro rata with production, until suchv'-...-t

'.. time as the plant is capable of operating at full design capacity. Generally, assets are fully depreciated over the shorter of ^' ~ -I
their economic lives or twenty years. ... ... •.,•••.•;•' -•••———————————————————————:————————————————————————————————————— ' -, o 0

(f) Maintenance and repairs ' • ' • . : ;:•:•; 
.^v. Maintenance and repair costs including minor renewals are charged against earnings as incurred. Provisions are raised in'•.''£•£•• 

.-' '-'• -- respect of periodic overhauls of major operating plant !he cycle of whicn extends beyond one financial year. .; -.:--~. -•'„<• -,-';:;
' (g) Stock valuations : • • •• •,j." :-:-i~

, Stocks of ores and pellets are valued at cost, cos: being direct materials and labour. Costs are determined at standards ;v-;.-"jJ
'';•• using the weighted average basis, the standards being fixed having regard to normal anticipated levels of activity. Stores '•"-,:-.'
• • stocks are valued at cost :ess allowance for obsolescence. __ ••••"'' .

(h) Deferred revenue expenditure ..-..•• .__.,.,.• ;;x ;
•'-..- Where material expenditure is incurred, the benefit from which extends over a period of years, 'he costs incurred are . '•" \_.. •„ '

: '..-. amortised over the period in which the benefit will be derived, or live years, whichever is less. • • '".-'..;:•;-''
•'(1) Exploration and development expenditure ... - .••. , ••.•'..'

••"•': Expenditure on exploration, development and research is fulfy provided against or writ-en off as incurred. '-' ':•' •'••'' .".:,-.-
v"(J) Capitalisation of interest ...-.-. . • ... -. :• ...--.. ^- ....- . •-,>;.'."-.' on

•"4v- Interest on funds borrowed for major capital projects is capitalised as cost of project until commencement of operations-.-.^.-?-,,.:;: 1

Hamersley Holdings - '."•'• •.'••-••••, : '"••''•- Hamersley Grou& ' .:•
1Q7B 1Q77 • ' ••'-.'.- 1Q7« ..-.'•..;••:. 1Q77 "'.'!1978 .. 1977 ' :' /•:.:-- 1978
SOOO

Interest paid/payable: -: 
VV v ' '"•.'!, (Group is net of interest capitalised, 
'i'J:-'-"iJ'A . SI3 121 000; 1977 S3 010000). -.'•

._.._. sooo, •.-:. :,;,; : :<-;, v$ooa-i...; : .i-., spoo;.;.,^
.- i ;*( < •. . . ;: ,_'•*. ^f . /.**<*" >% ': ^V % . i V'" •", " j. t 4 ?^,7*- •' i.* V,'"»
•''•'. ' •. • ?"."..'"' •'••" '''. •"*,' .' •-' f" ^•'.-J^'1 "'-'. -•r«-^'yi4?,;fc'*!.'* -^'."j,*^3
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<• r'\ ' -'.'EXHIBIT ."6"-Annudl Reports or



•V- ^.Hamersiey Group'. 
1978 ..- ...... -1977

$000 .vj.v .:•;;. SOOO"""•^'•'useoi"

11 274 •;•<-•.-.~4 677 
104 -;;•••..•• (550)

^.4

-..46 .154 -...

'The ; .current tax charge lor 1978 is reduced by: :•< -;.;-;,i- i:.-'v..v , 
-O investment allowance $17 307 000 (1977 - S4 358 000) '• ' ' ;'-.' 

Trading stock valuation adjustment S347 000 (1977 - S258 000) '

charge for current income tax 
reported earnings: • .• '

-Investment and other allowances
''£-';'.'•'>•• -: . •!-•."'. :"v*>'. ;Nel exchange losses . • • •• - 
^•:'(; ^"^::.':VvY/..'J.'-'Non allowable depreciation •?•-'•
•?'• ?•••••• '••"'."'-• :/ ' Trading stock valuation ad|us'ment
•V' ".^ •"-. •:•"" •-.- Other ...... '

.
i , : Timing differences: 

•-•'- "'Provisions • 
;'-.' : ;Losses carried forward

^ ;.. Other- ..... ••.. .

- Net tax effect

:$

£S

Hamersiey Group 
1978 1977
sooo

37624 
(16362) 

(1 507) 
754 

92

. $000
9475 

(10419) 
(1 299) 

583 
3

20 601 (1 657)

5
76

1

(102) 
(16)

82 (118)
20 683 (1 775)
9517 (818)

10

20

y.(d) The effective rate of income tax for Hame.'Sley Holdings Lir-iitea is negligible as the majority of :ts taxable earnings
- • comprises reoateable dividends.

:; 4. Capital .......
."(a) Authorised capital • ' •,
•"•'.•••:. •:• The authorised capital of the Company comprises 300 000 000 ordinary shares of 25 cents each: S75 000 000 (1977
>";: •..'. $75 OOP OOP)._________

• (b) Issued capital . •
The issued caprtal of the Company is 2^2 550 000 ordinary shares of 25 cents each fully paid: $60 637 500 (1977 
~""637500). -.• .-••,'•••.• • ' • -

, "-'•;•(•)

Movements in reserves
:~^. r£- ; •••••^ . ..... • • -~ -. ~

Trading stock valuation reserve 
.Balance from pravious year 
Trading stock valuation adjustment 
Adjustment relating to prior year

siey Holdings 
1377
SOOO

Hamers'.ey Group 
1978 1977
SOOO

1 469 
754 
(78)

2 145

SOOO

886
533

1 469

. _ 
40

:| V.' : X^) Equity in associate company reserve 
• •- :r-:\,. Balance from previous year 
. '/?••' -.''V ,i. Movement as per statement of earnings

389
(3) 389

339

389 
(3)

386
389
389

'&^Si'<-*32&£&&:''^ :S-' ?'^ ;^ :~-' ::\'

'
. V7 • f >J^v*«r ;*, -^

.EXHIBIT "6"-Annual Reports of ^ 
1 O Q fE ! Hamersley'Holdings Loroited for the

•years__1976 t.J.923^1981 and,1382_^J^--;^.



notes continued

:-•-•••••;•-•' ' ... •• • ' •••.•-,-••: -..-• -'..';•'
;:rt. ; - :^ •• note 6. Debenture stock and other secu
• •' -~\—.^'~\' •'. .' •. T"e following debenture stock and secured oa
'-' ... .--:.;''" •'. •_'•', assets of Hamersiey Hoid-'gs Limited and Harr
:"•."';•,''•' •••'. ' was ssued piace resections on tne d:vce.''d p.

• . • • . . • »•. -.•.,-

- ; *v'V - • ' . -.•••'•' • . . •.. u. -,. ....:'. ,.•••••: . .> ..:.-.** •••;.. • '

:'• •.'•.. ."T'7 .''.'-".. .- ' Australian Stock due 1995" • •.
-••'-•" .;/••' . Guaranteed Debentures due 1385 .••'••

.'t .. .;; Guaranteed Decer-'ures due '336
'•"''.' ._','-,'' Guaranteed Bearer Notes due 1979

,...-,.• • Guaranteed Searer Notes cue 1979 .
.'. '•; .' • • Guaranteed Searsr Bonds due 1337

'' •"• •;•'.-' ' Guaranteed Debentures due 1937
-•'•', •_'-•; .- . . Guaranteed Oecentur-35 due 1932 - :
''• •' r '."'• • ' Ser.es C Un.ted States Stock due 1390 . •/
-, • . ;;'..- Secured Departures due 1392
'.••." •'• '; • '. Secured Notes due '334
- - •.. . Canadian Equipment Loan due 1333

"•'. • ''• Series 0 United States 5toc< due 1 333
-

."•' Less: Instalments due wip.in 12 mcntrs

Description , :

... , Issued by .
:•'•'•• Hamersiey Holdings Lirriited

Secured Notes due ' 334

Secured Debentures due 1 392
Australian stock due 1995

Series C 'Jnitod States Stcck due ' 990

Canadian 5auicme.~! Loan
—Ser'es A Advance due 1330

-Series 3 Advance c^e 1933

Se';es D Un-ted 3'a'es S'ock due 1353

Issued by
Hamersiey Iron Finance N.V.

Guaranteed Jear-r 'iotas d.,-3 '373

.. - Guarnr.t^eci B^ar-ir Notes due 13''3

•.'••' • •'. Guaranteed "eceri'jresciue -332 ' -- ' •
• • -1 ~ ' • - . / •

•'. ;•'...•• ••• ".; Gua,'an'~-:0 C-oentu'es Jue 'Odi . .
* • " - " ~ •' * • .. ,•' ^ ..'•'.. i
••..'•'.•-• ' '• - •'•• .'• ' n.-.Tr-i'"!-'^--1 ™.T"^"'I'I'.I.: -I...-V '05 =...-.,•:•,• ,..'•'. -' . ju<iui. i.. _~ _.„„..,... .j ,. ^ . . „„„ _ .
-t". : -.'i'.- ~i - '.. • •• -'-•-•. -•' I-'- ' • -''• •'" •
.:V."V ., /• .- .;'.. Guaranteed ^earo'^crcs cue '337 ,

,v|; ;;;;?i:,.. ;/-. j:.:.-.' c^^nt^^^^ros^o := 3 7 •••-';-'

red loans • ': • - •• v':
ns MS secured 3v !:XM spd t'catinq c"ar
:ersiey '.'on ?!•/ L. ;".ted. Tr-e Trust 3eer,5
oicy ot bo!M t"ese corr;canii-s.

Hamersiey Hcld..-,r^s
; ' ••. ' . . 1973 - 1977''
.-- ;•.-".- . $000 • ^ 5000 .'•

. :"' '-. • 64976 '' •' 74959 ".
~, ' ' . ' • '.-'•'

. ' ' . ' ••;

26043 '-" 25251'
33 863 35 002
31 505 33 427 '
5004

52097
213593 '£9633

2431 15735
21 1 162 '53 903

Amount ._ .
Outstanding

December 31
1973 Securty . . .-

Series i
US336 400 000 SecuMy stcck

Series H
US539 000 000 Secu.-.ty stock

AS64 3 75 COO

Series C
US 520 000 GCO L'nited States

Series J
CS1 374 925 Security stcck

Seres J
C35499533 Security s'ocx

Series 2-
USS50 COO COO 'j-.tedSta-es

• Secorty stcck

,

DF;.15COO;C.: 3^^ =t:,c<
Ser'es D

S'A-'^G -j-'C CC j Secur ty stock
Cp r .fi,- f.

USSIQ-COCCO Securty i-ock •
Ser&s A . :

- , uSi',3 COG COO Secur '/ s:cc.<
' Series 3 -' ' ••

_" LS314 5COOCO Secuntv siC'-k' '\
• '..'''-.' ' Serie-s ~ .
•• DV30CCG;:00 3-jcur r/ 3 :r;,:k '.

- ! Cr-^.-i r,",-\ -^.-. ^ „, ... ,..„„• ' '- \. vv^Ji-J _'.^J '..-^x- OT.^LJl..^ .T..,-W \ .

•

.-- -. ?•. •'• '. ••••• .• j.- •.:•-••.. •;•. :•£•.-:••£
•^ : TV:' :, >: .••'-•'. •v'.^--:^-'-,/' -•f'-^-"
•rjes covering suostantiaiiv aii'tre ', ; •:
under whicn \r-.s deoertu'e stccK • '-' :

"- •• . - •• "' ' : '- j
• . •".' '•' Ham.ersley G.'cuc .:

.--..• '-:T.'-/-.- ' 1978 •'• - .- \g77.-''
•••••• ,.-;.-•-:.::,. . soco ; .,-• .. soccv;;

: :'- :'-'• '- 64 973' -' '.:"' >4 959 ^
"•- :'••• ': - 11 238 • ; 12 251 :
• '•-'•'••; -.. 12 590 . .'• 13 563 •
.'.• .••-".'-'•..... 6 555 • '.11 495 •-'

.'••;• >:^ ; ;- 42 540 ;• 34 691 .

.:'•.-' ".';.-' 42571 •• '-'.- : .- 41 434-"-;

. .' ' ."-^ " 17300 -L;>' - ; 19032 /'
'.-• •'-*.: •' 25 527 -'.-.; 26 351 ;

- •"•'• •';- 25 043 •'." • .;• 25 251" !
. . "'-••'.'•. .'. 33 353 .:•' :..' 25002 '.

.'••. 31 605 ' 33 427 . '
'•. '-•••• •• " 5 004 ' •: - -.,::
.'•: •::."•- 52097 ..--->•' ' :.•;

.•.;•• 372 464 329057- :
• -;. : ' 60 293 . 29 597 '

'..-. '.'..;:: 312 171. . 299 360 •.,:
.' •. . :-J

1 ' ••'---

.'"'•'.' - ' '.-''••'. "•!

Interest PsoayaSIa .:;'..'•
rate '• ber^een ."•'••
.--'- ..'•-... '. . ,',• .'•-•

• ' ".•'•'• '•'•""; "'_ • - ';'•"•'• ':.' :'_:'.

' ' - ' '930 tO ' ' •'
S'/J^' '. . ',934 ' ' . '• -,

' • '•'•"•' 1980to-"'- ' !
. 9',i% . . 1992 ,- : . _,. • '

Bates vsred 1980 to ~ ' • :
tser/kveen 7',< ci 1335 .'.: .' :
and lOV-i ' • .••' ".. . ".

• " • ' ' 1931 la ••'.'' '"•'' '
1 IV ' •' 1990 •• .•./-.--'.' -;j

. Floating 1330 . :
' • ' 1930 to '"' ; "'•':.'•

9'-i^ ; ' • 1983 •
- ' ' ... '932 to ' : -.

o-.^i 1979 ..• . ;'

. e :^ -973 ::. ; . • : :
.". -'•••• I' •.'• 1979 'o'" .. -; .';V
-:' : " V: : : ' : ?^'. •-.••..'- -f:-- : ; ;

si-j'-i '. .'. ' • '335- ; .;-:-.Y"- ;: : ;
" : . : -;-- : , •-•-••- '•• 1979 to . .'. ii :-';'-.- •--;
..•; OT... ' "•';. . ..'1936 • : - ; . •'.-.-.:;'_;.•/:;
'-" '"•' -'x : \1979 to ;^-.;r;>Vv;

6"-i '-. • • • • 1337; ': .' .-• ••..•. - •.".

•'• - H 'v' •• .-•-'.'•• ' 36; T, '^'-•^'^; ':

20
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i ban*s by Hamersley Iron Finance N.V. and. together with th« 
rowings under the Guaranteed Deoentures. Notes and Bonds referred to in Note 6 above/ ". 

i by Hamersley Holdings Limited operates in pro Unto satisfaction of the ...
20

Balance Charged to 
' 1977 earnings

Expenditure 
& transfers

Balance' 
1978

• '••*•'•; •.lv- ;~- :' •••'' 
Group r':>' ' 

s«rvx:e teav« ' ;/; .•;. 
intenanc* and ottw V

• 5000
2 777 •'•.' 

10 733 .;

$000

' 984 
2096

SOOO

346
5292

$000

3415
7537

13510 3030 5638 10952 30
which may fall due within twe^e monif^s but such amounts cannot be

i '• ' Hamersley Holdings 
•- '1973 . • 1977

•.-. •• . sooo

15 736
1.750 .

• ','.'• ~ Hamersley Group -'i
••••"• 1978 -.• 1977 .j
•'.-..$000 ',_• ,.,••.. SOOO -> 
^.J^;;..-'-;^':^:^;-^; S

: 2431 
••1 737
.15 000

.-56265"

2 429 . -
6 904

29 697 •-.:.
••* 127..1;-

• 1 513 
6 341

60 293 ; -.
. 3440 .;'

'15000 . •..
14 256 -;

."9 151 •:.•'••: /'8286 "-u: 
'^9 934 -.'• •• • -41 444 '.'^

^ 40
933'

84 756 39117 144 630 •- 99 783

•''• '<•'••' Hamersley Group '• -«.' 
•••,--.^.••1977 Vi'5

ff>$£^&M 
^XSfSl^i

; A-:.;;. ; , SOOO -;.: 5;
.'156 875 >; '- : 121 112"- ?-';! 
- 45 354 , ' '-. : 39 096 :.".;
.•110012 •"•--- 82016 /;'! 
,743 746 .;••..;•;• .656 500 -?i

459 371 •:•:- _
. 24 6.09 '• - -; . -24 509 
"-..-a 391 ' - .-. .. 7563

•"* ;-1 72 436 &v '••, >06 91'5 *'.;:'7

dted for tbe 
years 1975, 1973, 1931 'and 1932

3«. av> iS •.-"- • A .'i'- ,?i'r::-'>;' .fe;:Wi ̂.-...i^,-;;,;^.. <.f^^^^^Vuf^i,^'^fl



... .-,.. - notes continued. ••','.: v'.

;iivjic, * i. . :—i-wuyiv,i.txLa\>ji. i-.xvj. -^^v ^i^^-Ai.t.. ,» •;....;.... .-......- ... .-^. •:. •••.:,-.,-•.. -;•.. -t;.~ ^ .1-* .-: - .-.-.-,_•-; •. l .,;_>i; x,;3X;i «p<-:--^••--.
'•W.,•:';'•.-,:.>; 'The acc-jnuiatec! costs provided 'or :o Decerr.cer 3V, :973ror exsercttjrff r•:! deemed'*corr.e a.T.ol'm'tc322 437. 93S~- .?i 
^7-:^:,:,-.:. (1977S2Q 073 431) and were inc-jr.-sd :n rsspec: of execration and c;M;r sruc ea carried cui'sy subsic!a.-AConicaniss;r/""- 
i.'.r..>;—,'; - Western Australia, and tne devsicomenr of/'Hlrnet" (reg:s:srsc! trddo .-T-.a.-k of Harr.ars'ey iron P'y. LimiledV.>•.;•;•;'•-••:.-g,^-:"^

borrowed by Hamers:sy Holdi.-.gs L.r::tec anc! w:-.

10

20

. .v. • '.v : -: s .' ' (c) Dividends from subsidiary cornparres 
Hamers:ev Iron P?/. Lrrnjed

Mr. -i:-.> :•'••..,:•' ". •• Piibara riaroour Services P v/. Lim.ted .• ;...,-/..'; . •" - • ; _
',• ./:.• •""•''•• .; « •'•••. u" . •.'••'• \ •'-•'' •.'•'• ' -" ..-'.'
•>'_ ••', ' : .- ..-•.;•-. ". / : ; -: •'• ••-"; • •--• '-..• ••,':-.•.•' __

-:.,-'" ' 
21 330 . 33 503 

550 ' • ^49

••M 30

22480 39257.
rV' -.;•' -''' : 13. Investments ' '"•'•-•""• :.".•': '•'" -' .• "':'.••' ^
•T ..-.•-. • . ..-..-.- '.' • • . • 1973r- .•-•: ..-: . .v.

'•=• ':•;•'. L . . Associate
••••;-. .>.v' •••': ;• -•. Shares .n'jn.vsted coinoary.
;,;•• •;:•-•• : :. ;. : • - Add:Ecui!y
-<• ,; -..;..--

,
: = 77'

' ' Hamersiey Qrocp ; '.' 
1973 ••. • 1977 ' :

- . ,:' •-'/- ..'•-•.. ..••.; ••-'•. 3000 •. 5COO -•-. •-.-.. 5000 • . 3QCO . '• •-'.'• ' • .- ..'-.. .-'•..•'•- . •••... -.. . .<-::' .... • • •• -:, : '"-'''--•' " • .' •- .••.--.-.. , • •- •.••-.-• •-•.-... '• .'• --•.••• ••:••••-..- . •-. ' ••••-:•
-.-.•-s'.ed coinsary. a! ccsr- '. ' .--..-•• T1 '.'• • ..'. • .'vr :•••.• •-..-.-J -. ; K •...:. .,.:?: .; ;'i 1 v-i
:,-, '-iiaine-i ea.-r.ngs :- y .••-•.: _ '. . 3S5_•-.'.:• 759 .' - "-"'; ;_-_' 336" •''•'•• :-": 389-' : :

40



10

,.- . .'.Karraiha area and is rsMyaple by t937. ... ....,...,_
."?•'•:"•; .'The acvance :D 3'j^ Snapping Assoc stes Limited re,a!es to ha.-nersiey's 5CH m'eres: in a OJ.K ore carrier. : '; -..-r . ••'' - ; ..

. Stocks and stores . Hamersley Group -'..; 
1978 1977 :•

v •
SOOO

16 140' 

37355 
50

3000

23 123
41 S30

63
54055 54 376

20.;v:,.c ^:; ; -16. Debtors '.y•-..;.- ;. ,,•.-,• Hamersley Hotomgs 
1978 1977 1978
$000 sooo

Trade debtors . . ; • 
&jbs:d:arv companies ••••"•' 
Other rea'eC corrxsra'icns 
Otner cebiors ano pdy-r:sn;s n acvance

s: Provision lor doi.otlj: debts v'No;e 19)

100619 61 175

10 10

$000 
32466

220
3099

SOOO 

23572

421
9732

years 1975, 157S, 1331 ar.d 1332



notes continued ..

",r ; •

jv;--".

Other debtors 5,-'•••—;-;• is,..;
10

20. Directors' emoluments'---'5 ; \"\ v --rj-
- - • The total o/ the emoluments received, br -^.. .;'•'_'.•.•
'.'.' due and receivable (whether from the .' : '"'''''•

. . Company or from related corporations) by.. /.•
(a) Directors of the Company engaged in '.he full-time

employment ol the Company and its relaod - 
':'• . : corporations (including all bonuses and ' -•' 
,( . commissions recerved or rece^able by them as 

efnployees but not including the amount received
•'.. . or receivable by them by way of fixed salary as 

employees) were: -.'•.. •• • . • •.-.•'-.
• and - - /v"'^. -' : :" ' '•'... ; / •.'.•.-"•./•'
(b) other Directors cl the Company were: " ' .'•

.'1973

Company
Related 

Corporauons-
......
Company"

;••"?: Related.. 
Corporations

SOOO ...'. SOCQ sooo .. . sooo '

33

;' No commissions for subscribing for. or agreeing tp procure subscriptions ,'cr, any shares in or debentures of the Company 
• '";? or any related corporations were received or are due and receivao.e by any Director. :. ••;-.-. :.::.-••-:•.'•.•.•.:.• ''.

I • •-: - ;v; 21 Auditors' remuneration ..•-••;"' '.'••"• •".

Amount paid/ payab'e to the auditors for: 
; " Auditing the accounts for the Company and the 

consolidated accounts 
Other sen/ices

. No other benefits were received by the auditors from

•; . 22. Contingent liabilities

'• ... Hamersley Holdings '. • . i-Vr- ..-••-,,'. '••:•-••• '.:.-''•'. ' "-1 
: ' ' 1978 1977 ;: ; '"'•;:.:": •'."' ••"". - •:'•

soco 

.11
14

25
tne Company.

Hamersiey H 
1978
SGOO

sooo •;. -y-/ .';; - . :•••' . : " .

3 '•• •' .' •"' . .'•*' - . '•:."
13 "•' '•'-.• •-.'•.•:
26 ; : • • . . . : :

C'C'ngs - Hamersley Group 
1977 , 1978 1977
SCC'O ;••• SOOO -. SOOO.-'-

There are contingent liabilities outstanding as 'oiiows:
Secured
Oeoenture Stock issued as security 'or oorrowings of
subsidiary companies (pius merest at varyirg rates) 158370

Unsecured
(i) Stamp cur/ 'n conriect : on w:',h registry 
trust deeos 
(ii) Guarantee in rsspect of ^cuipment 'G-. 

.-' .. subsidiary csmcany (plus interest a: vao 
-. (iii) Guarantee given 'o Ban'< of Scotland 

Shipping Assc-c:a:es Limited 
(iv) Guaranfeu ^iven to A.-.rjroser.s Sank 1 

•'-' • -. ' facilities given to Northern Cress Charts."

.- .-- -.--,. 23. Commitrner.is '"•' ••
, .-• ' ^-. . Capital commimerts net rertected in t^e

ticn of debenture 
700 

! ns ^ade 'o a 
i.-.g r = ies) 6 505 
for 'can 'o 3u : i< 

2111 
: or Gverdra.1 -'••'' 
ng Limited A/S.

accounts icta.ied acproxirnatel-/

. 450 

10355 

3C03

329 52'. CCO ('

• - ... 700 

2111

• ; -;'.' . 52

• 37~ S'Ol 353 GGC).

' .. 45Q ' • ;

V . 3003 ',
: Vv'-";/24 ; "1

- • _. . .^., ._ ^ .. . ..

24. Ultimate holding company :;;.'.; .- •.••/••-.'. .• : - • •' •;-••:•• •• •:'- •'••".. v' -•- :•.'.; •.-^ ':.•-;;
'_ • The ultima;*! noidmg company ol tne Co.Ticany s The H!o T'.nla-Zinc Corooration L.m:teo ('.".corporat'Sd : n England).:'

20

30

> i ."\'~i -~ •** •*', j.9ol anci J.^32 ;.';?V:>



notes continued

note 25. Estimates of debts receivable and liabilities payable calculated from respective 
balance sheet dates Hame-s:&

Hamersiey Homings Ms guarantor suss.ci.ary 
1978 1977 1378 1977

26. Employee service agreements
The Company a id'or Ms SuPS'j.anes a-a osTy to a !o:a: of 7 .{'377 5) ser.-ce at 
the Australian Associated Stoc* exchanges 3if'C.ai L's- Pan-jire'ne.-.ts) =-.c ;r.u r._..... 
and us suosid'aries for term ; na;.on pera'/.s urvjer tnesa se-vcs 3gres.?-.-jn;s as at Zee 
59 000).

Debts Recervab'.e: 
notiatermjn2ysars 
later than 2 years but no! later than 5 years 
laief than 5 years

Liabilities Payable 
not laler than 2 years 
later than 2 years put not late; than 5 yj=rs 
later tr\an 5 years

1000

127 586 
118 417 
266 670
512 673

123 229 
119 618 
169 169
412 035

SOOO

113361 
89597 

257 956
4609'4

109 9C2 
33 537 

761 71'
381 2!3

SOOO

61 477 
7 904 

14 408
83 789

209 470 
113 659 
169 432
497 561

SOOO

192311 
5 433 

15350
213 594

264 935 
93 01 S 

153 C91
517 012

.n Sec: en 3 H (?.:) ol
c/ t^e Comoar.y 

'.973 ^as S'.5 250 (1977

10

20
Report of the Auditors to the Members

17 and ? 9. and paces 23 ta 27 v^.-cn nave bean

ve 10! ceen 2ui3i;a-j hy us. name'y:

We report on t.ia Accounts and Group Accounts sat out c.?
prepared under ;ne r-istor.ca: cost convention c->sc-'P-
We nave examined ;ne Accounts and Aud-'ors =* "ports ol fcse sv;cs
Hamersiey "on Finance N'.V.
Hamers.ey oaoar. L.rr.,tyd
Nonnerr, Cross Chartering Limited A/3

wnicn r.ave seen consoi'da'.ed. are i.-. ic'^. ar-.c content aop.'-ppr.aie a-G proper tpr tne ou'poses c! the preparation ot trie 
Group Accounts *re Ajdi: Reports on tne Accounts o! tne suosid 4'.as -.vere net SLCject 'o any c.i3!it.ca:-on or corr.mer;;. 

!n our opinion, tne Accounts and Group Accents a-e prooeriy d-'a/.n jc m accordance v.-'tn :.-.s p-ovis.or-s of the 
Companies C'dmance '952-'. 976. and so as to g:vo a :.-js anc !=•.- view of tne sta'e 3: af'a.rs c' tre Cc-Toa.-iy a--] ol the 
Group as at Cecerrper 31. '373 and the i resets for :^e vea- snded en thai oats, ar.c :re ^a"S's racuired DV Sect.on i 52 
ol the Ordinance :rj be dsait v/i;h ;r The Accounts and G'G'..p Accounts. 
In our opinion, trie accoun'mg records, o^-er rscc'ds a^" r?j ste's niu-:*?. DV tne Crdmanca. or bv tre corresponding

us. have been p:cpcr;y -op! m accorODnce -v^ '"a pravsions "r-erecf. 

Coopers & Lybrand

ay A. i-'.non
Wcfiou'ne. 13:M say =' c eor.js'\-. 1273

30

Statement bv Directors
In tne oo.n.on

(a) :ne resins 3" '.'.a Cp'.'-mr-.y'and of t^e G'C.:P ?or :
(b) tha state .3! aVs.ra 3l \-ie Corr 
so tar ss trey concern menoers cf r.

G.-%.'" .--p-r.ij.-.'j j- 

:-, 'jar ?!nrjf!rJ ^ecs-

^ .^p. so 35 :o " \e :r j» and fair 

. 1373. nnj

Signed a: Vaibourne this 13th day ol Fa

R. T. Madigan 
T. Sariov/

'.373. in ' c' T

Statemen: bv Principal A=count!n3
50

To the best o' r-iy '•.•io^:tvja a--j t-e: •?!. t^a acco—[i^-. .-i] •'•cccjr-s a.?^: 3* ?t;r -k;.:?^-'; ; vs 2 :•"..= /vc is r v.e\v 
rialters req..irarj :o pa ^-j.-i't .«;!," fiara.n n/ 3v='..jn '.^,2 v.-: ••!;! C.\-rp4".?s J.rcrarcs '. vf .7

C A. Watts
Ge-v?a. V4,-.4..-;?r -
Fmarxx dnc ^.'•-ir'is:r?i,oi.

=±-)r'..2ry. 1373.

12S6
years 27.



Hamersley Holdings Limited 
and subsidiary companies

Statistical summary

Funds used 
Capital and reserves 
Future income tax 
Exchange fluctuation 
Borrowings — long and short term 
Creditors and provisions
Total

1978 
SOOO

282 171 
123 597 
(14 845) 
379 499 
131 152

906 574

1977 
SOOO

269 160 
1 17 218 
(13970) 
340 700 
191 525

899 633

fcMtkJSS^tf *m£

1976 
SCCO

250 139 
113211 
(30 897) 
285 563 
153 110

776 126

WC3B3HSJ*"?ESiS3KS

1975
SOOO

240 
108 

(6 
252 

98

703

694 
603 
597) 
1 13 
703

516

1974 
SOCO

233 422 
112 657 

(2 208) 
225301 

72 290

541 462

1973 
SCOO

221 051 
105 636 
32 449 

241 322 
57 219

657677

1972 
3000

209 834 
100337 
22871 

311 793 
51 959

697 299

1971 
5000

175033 
79 190 
3370 

264 653 
60383

538 139

1970 
SOOO

179 139 
54004

176990 
35216

445 349

BmSTIHBI

1969J
soooi

4

120475 
33036

122442 
21 883,

297 836 lQ

Property, plant and equipment
Cost 1102667 909136 735915 754409 715176 573472 645030 532164 391746 285975
Net - after depreciation 757537 611738 535080 549362 547664 546073 544947 507428 337575 250636

Turnover
Shipped (OOO's tonnes)
Sales revenue

Earnings
Before lax and outside
shareholder's interest
After tax and outside
shareholder's interest
— per share
— return on capital and reserves
Dividend per snare
Dividend paid/payaole to
shareholders

Due to governments
Tax provided — current and 'uture
W.A. Government royaities

Number of shareholders
Number of employees

31
359

47

34

244
468

155

810
14. 4C

12

21

12
19

24
4

.3%
9c

830

312
206

002
336

33 113
392 745

107 721

57340
23. 3c

21.5%
16c

38803

50 231
21 040

25 351
4 434

36039
362 353

35040

42239
17. 4c

16.9%
11C

26 531

42 329
20394

27 870
4 391

32460
235 255

47 189

25709
1 l.Oc

11 1 %
3c

19 404

20 527
',6 125

30 557
4253

32 762
217396

36522

23480
9.7c

10.1 J/0

7c

16978

13042
14 022

31 716
3903

27 705
166 756

32996

22338
9.4c

10.4%
7c

15973

!0 1C3
10 744

32 195
3 405

22 117
154537

46 477

24329
10.2c

11.3%
8c

17 540

2' S43
9500

32 540
2630

20719
150 195

54205

29019
13.2s

15.6%
lOc

22050

25 136
9361

32115
2436

17030
123 737

48 133

27 164
12.3C

15.2%
Sc

11 025

20969
7662

30323
1 985

13267
108325

45695

23630
11. 8c

19.6%

22065
6442

26461
1 462

20

30

Capital Expenditure 1965-1378*

5m
Plant and Equipment
Social Infrastructure
Industrial Infrastructure
Total
•Including Kar.-a^a ceveio 
waler supply experiences

503
233
353

1 144

Housing and pcpu'a!>cn:
Corrcany ~* 

Houses

Dampier 513'

Karratha 737'

• including ".ais ana :G-*.I n

Tool 
ij iai.cn

5 525
Tom Price
ParaOurdoo

343'

573
2 771

559
392

1 597

4 4QO
O "* ^ Q 
C. £ .j 3

t = on 7 • J u c. 1

•irjCO 2130. s

3500'

2500:

2000 :cc;%

1QCO.

S3 .'0 71 72' 74 75 :S ?' 79
01-

r. =3 53 ro .'? 72

-.If..-

73 .'» 75
.• - '.-

•'77 "
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Notice of meeting
The Annual General Meeting of 
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held a; 1 1 .00 am on Friday, AD:\'- 
2. 1 932 on : ne 34:h fioor of the 
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Chairman's statement
Performance disappointing
Earnings for 1931 of 517 2 million were 
clearly disappointing with a rail of 69.3% 
from last year's profit ot $572 million. 
This represents a return on snarenoiders' 
funds of only 2.3%. The performance 
downturn was principally due to two 
factors. There was firstly a massive 
253% reduction in sales, in part a 
reduction was inevitable g.ven :he poor 
condition of me major economies 3> ,und 
the wor!d and consequent deoressec 
state of the steel industries m the maiontv 
of countries to which the Company 
supplies iron ore
A seccnc factor compounding the 
situation was the poor ina-jstria! 
disputation record at the ooerat'cns Thus 
limited the aciiity of ;he Company a: 
times tc meet even the reduced demands 
Of US Customers

Stoppages prejudicing 
exports
For some years the Company nas 
expressed deeo concern at tne loss of 
reputation as 3'reiiatre suociie' Austral 
is gaining in its expor; markets because 
of its stnxe record While '.nere .s some 
truth in the contention commerce. 
opportunism lies benmd :he cri'.icism. 
regrettably evidence is emerging 'ha: 
potential customers are turn-rig their 
backs on Australia
Management s c--vo;--ng a great deal of 
time and af.enticr. to ameliorating -ne 
industrial relations cii^ate in me Pi ! bara. 
without whicn we will be ncrc-35-ngiv 
compe(;;-ve.-/ disadvantage-;! -n a : i 
markets.

Sales margins being 
eroded
Desoite a oroa;n:ng space provided nv 3 
siow-down in fuel c-ii once esc^ : a'iOn. 
unit cos; c: o'ccuc'.-on rose 3ucs;3"':.niiv 
as a result c; wage increases, -depressed 
sales and the ail too frequent -.nterruotio 
of production T he net e; -'ec! «vas an 
erosion of ai'eaav tign: sa!ss margins
Obviously, tr.e preser;; r.ses " 'l"-e cos; 
production must be contained ;; :il o 
Company's ;cng :errn iuture >s -o be 
secures Opera;.ng cos; containment : s 
accordingly 3 2'ioriV/ ob;ec: ve o' 
Manaaerr.en:

Expectation on prices
Present ind'Ca'-ors a r e ;nai pr:; 
ore product -A:!' '-se -" • 932 ' 
some riccgr; ;:on ov s^eima'-e'
problems C jrrr-n; pg the 'C" c 
induS;"-/ vvO':o--.v Ci

These increases will nee-1 to be viewed 
against the background ? ha; lor some 
years pas: ore once nses have iaiien 
Substantially Short ol cos: 'nCation A 
large increase :n percentage terms -.v.il 
only pariiaKy redress '.fie mba-ance

Outlook
Throughout 1982. wuh no significant 
steel market recovery envisaged. 
Ha.mers'ey sa'es v/;il remain a; z 
depressed ievel. wei; below the capaci 
of instated r'acn.ties

Shareholding
In April 1 93 1 CRA Limi'eo ma^e 3 
taneover offer for all shares m ;ne 
Comoany not held Dy it a; the time A; 
the expiry of :ne offer C3A Limited ana 
its SuDSidiary. Conzmc Wining Limited, 
held aporoxi.matelv 93% of trie .ssued 
shares of ;ne Company

10

20

Board changes
Since me las; Annual Genera- V-eet'.ng 
Sir Russei .Mad-gan. Sir Roce-ic.< Carneg.-e 
and Mr C A Wacts have res-gned ? rom 
tne Board Wr. 'an 3urs;on. former y 
General Manager of Crjerai.Gns for 
Hamers-ev ; ron has seen aocoin:eci a 
Director of trie Company
Sir Russei was -nvoived with — ame.'3'f",' 
from .;s inceoticn and was 'ne ir-soira'.ion 
behmc its ceve'opmer,: and grcw:n 'nto a 
rnaior worlj :,rocucer of -on ore He was 
mitia.'v coTir-:i.'ciai d.rector c'' ;r-e 
Comoany co::cm : ng "^anag-nr; di.'ec'or -.r- 

1 965 He rjecame cna-.-mai"1 -n ' 9"2

His con:,'iDv.it-on to not only in e 
Company's reco-'d of growth, ojt 3:50 to 
tne wice' issues o; _: acan,-A,j3'/.V'r; fa-:i-_- 
ano relations was Sue-stanza; ~>-e 
Como5."v will continue :o b-jiet'it 're-'", his 
initiatives we 1 ! .nto the ^utu-e
On ne n ai' of Hamersie. s:a'' arc ~!v 
'eliow Directors • -/.o-jid ••<'? '•:> '.rgr.t S.r 
Russei. S'f Rooer-CK anci Co--n '. v.^::s fcr 
their 'jnt.ri.ig enor'.S en the Company's
beh.3if over the years

30

40
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Cha-.r 
1 5:h
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1930 to 1Q2
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Review of operations
were minima; Ai Parker Point the car 
dumper underwent the second stage of 
a major renabihtai.on programme 
thereby concluding the capita! works 
associated with, the 45 mili-cn tcrires 
per annum project upgrade
Modifications to tne Eas; intercourse 
Island shiploadmg circuits. inc^uomg 
lightening of the shiploader boom, will 
improve the productivity of thai berth. 
These modii-caticns are scheduled for 
completion during 1932.
An incremental upgrade of ;he capacity 
of Parker Point ;s approximately ha ; f 
way to completion. The expansion. 
made necessary by 'he trend toward 
larger ships, will enab-e the Parke.' Point 
berth to handle vessels of nominal 
140 000 DVVT capacity. The scope of 
the project includes dredging tne 
loading basm at the cer:h arc 
deepening ana wicenihg tne departure 
channel iVav-gati-onai aids will be 
enhanced. Breasting and mooring 
dolphins vvii.' oe strengthened to 
accommodate trie heavier sh-ps. 
Existing loading rates .vni be maintained 
and the shiploads? boom, wli be 
extended to oermit loading o' trie large' 
vessels. Additionally, the ;ravei of the 
shiploader will oe extended ;o improve 
hatch coverage during :cad-ng
operations Ooeraticruii techniques anc1 
efficiencies will be improved by 
upgraded access anc snipnancimg 
equipment
The scheduied completion cate ; or the 
expansion works o currently estimates 
for the second quarter c: 1 932.
Port administration, towage and cilotage 
services continued :o be cravcc-d by 
Piibara Harocur Services ?'.•/ Limited
Activity associate-;! .v : :n tr-e 
development cf :-e .\'o' : r.-y/est She : ; 
natural aas oroie:; nas hac i.'t.e o r ~o

Pellet plant
The plant remained o n- a cars anc 
maintenance oesis '-'j' tne cu'atior 
1931 .

Power
The system jjnd was exoa r 
March when the 3u."uo D e

SECVVA <ar'ai.-a 'ieder. 
Agamst the pac-'-t'C-un't of 
increasing cos; :- ; e-'e'gy £ 
opportunity is ce-".: ta.- o^ 
energy efficiency \r. co-era; 
areas Generating itfic e-c 
mamtamec a: a -igh level 
1931. The ooste": price ot 
Singapo'e appea.'s 'o be s 
is subiect to e<c'i ;m-i ?••;- 
the US dollar

Investigations nave continued into fu 
power generation requirements and 
negotiations are still >r\ progress with, 
State Energy Commission and Others 
the supoiy of natural gas for power 
generation
The general downturn o; 'ndusu.a! 
activity in the Piibara .ron ore industr- 
has contributed to postponement o; 
State Government plans for a hign 
vo'tage DC link with the south of tr.e 
State and the integration of power 
systems within the P'lba-'a.

Occupational health
The Occupaticna. Health Departme 
which was firs; established m 193 
successfully comoieied its -Vs: fuii 
of service to Hamersiev's cceratic-i 
Education and training programmes 
relating to occjpa'.iOha! health =nd 
safety are being vigorous:-/ pursued 
Employee accsptoncs is rncs: 
encouraging.
A mcbiie 3uoicmetT:C : est;ng iapora 
was COmrr.iSSionej during ' 93 i a-" 
subsequent'-/ tne f-rsi totd! hea^ng 
survey cove"ng Kame's.ev's 4 'JO 
employees was completed 
The identification, p-.ychase .-m:i 
disposal of ootentiaiiy dangerous a 
hazardous mater a:s ;S new ce"tra'i 
cont'Oiled by ;r-iS ceparimen;

Research and development
The metallurgical evaiuat-o" oroQiarr-m 
nvolvin.g the testing c: samples of ores 
from various lOCat'Ons witn : n the 
Company's tenerrients. continued
Ccliaoorati/e anc soonscr-j-d 'esearc?
oro;ects involving CSi^G. A'vi:RA anj 

(various universit.es .nciudec the Coa-tv 
: requirements for mgn grace ze 'ets ; or
direct recuction. o !.re: asoects c f :re

; Cirect reduCt'On p: iron ores, 
development of energy of.'.c en; nousr-.
designs ana s>" con D. joniric;.
aegradation of iron ores dj^ng ha^-r: -. 
and tne relations':p ootween 
minera:og;c3i Drope't-s and orccess^ 
behaviour o 1 -ron ores
Oetaiiea studies continued mto t.-.e ! 
feas'O'lity 0! recomm'SSiOmnrj :ne 
Dampier ceiie; plan; :o produce nign 
grace pe'lets and a.so lor a c.rect '. 
reduction ciant a; Djmc-er A potent'j 
market tor peileis appears to be 
developing in the South East Asian 
reoion where hame^'ey s gecg-ac-r".';. j 1 
pro/im-tv wouid D'Cv ce Sig^i'icam 
;--^inKj -rj'.an• a^~*s T"e or ^^ -"-f ~^r-'--'^ 
gas and an assured market 'O' tne 
product continue to ce tne rr-a:or ; 
d'awoacxts arfe:;"1 ^ ;-e feasib .-.'.•.• :•? a' 
o:'e::t -ecuc^cr cpe^t'O," at Darr.;:-er I

T I 1 !j of ceeosnmg the shipping departure |1 i
| channel ov d'ecgmg Evaluation of the in
[i ••nanoeuvr.rig Characteristics of 'arge ill 

. ^ vesse s (up to 250 000 OVVT) m the 
•.vine1 , wave and current conditions 
existing m the port are continuing.
Computer based simulation models ]_g 
invoivng tne use of operations resea'cn 
techniques nave been developed. These 
permit the optimisation of the 
productivity of evsi'ng mining and 
transport systen-. Models completed to 
date include sto^-.yard operations, pa 
operations, rail traffic and shipping 
operations
in-pian: investigat ons continued into the 
optimisation of the crushing, screening 
and oeneficiation processes used within 
tne operation.

20

Exploration
Extension of the previous general 
aercmagrietic survey of the Piibara was 
carr.ed out .n the south-central sector. 
Aoc t:0nai gravity Surveys were 
comp.eted within tne Brockman 
Svncii.ne and over prospective sections 
cf tre T'j.-ner Synclihe and the 
Paraourcoo Range A cornorehensive
•:;eopnysica ; :cgg:ng programme for 
boreno'es v.as conducted in maior 
deposit a'=as to provide basic data for 
mierpreta'.'On anc to distinguish types
An integ-ated geoiogicai-gecphysicai 
approach to defining ootentiai areas of 
m-ne'3ii23t'0n was continued vvth 
'urtner deveioomen 1 of geophysical
•nteroretat'C-n techrnoues and mo-'e 
cetaiiec 'n-.-es'ica^ons into the 
structural', sedim.entoicgicai and 
oeomorprcicC'Cai aspects of major 
deposes ana oreas of exp-c.raticn

3roc<."ha-i 'on fcrmat-.cn mineralization 
with.:.", the 3'cc<ma.n No 4 environs 
coh'in^ej Tt'j'mg 1931 . This work has
• ncreasec t.-.e prcoo 1 e reserves of
•"ed'um rjrsde .V'i3"~. Xfamba O'e and
•no caied 5_cs:3"i-i3i acditionai rese.'-.'es 
cf -"nee.:,."-! rra'js 3'oc<man ore of 
".,g n er c-osc-"'jn.;3 content
Scout d'":i ! "g oroc'am~-es -were carr.ec 
cut r.'n a -u.mcer 3; prospects a'ounc 
tne 3'oc-.m3~ 5v~c : -ne. a.'onc tne
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railway Deta.io:: gec'cg^a! mepo.ng o' 

areas ct ':vpe'3.'r2 :. on continued

•i; the m,.-«-5. ore ••;--,Piges scout d'niec 
in c-'5v--o-j5 years .va'i i.'med up by 
addition-:- c- .i-- c Sr^af; s."<:ng :c

tie Cc;"f!.5.--.- s x'lCAiecge and 
unce'St3n;,':r-..j 7^ :,-e be.-.avio^r cf the 
O'iS C-.'rg rrv -"j. :0"cen;'at:on.
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Review of operations
sintering and :n ;.-•» bias; furnace.

Supply and services
The procurement o! capital equipmer,;. 
operating materials anc! consumables. 
off-site repair and other services during 
the year entailed tne ".egoiiation anc 
administration of over ^0 000 o.-de-s 
and some 1 45 contracts with an 
aggregate, annuaiisecl value in excess of 
S 1 50 million Some I. 7 000 tonnes of 
general freight was transported from 
Perth to sites (excluding tuei and 
explosives)
Actions initiated to protect the Ccmoany 
agams: rnaior supply oiS'upticns arc 
rapid price increases T\ :r,e even: of 3 
sudden surge m demand ior goods and 
services included ente'.ng ,P:C 'onger 
term contracts for a r ange o' strategic 
gooas and services. p : 3c.ng increasing 
emphasis on mves;;ga!.on into 
identifying alternative supply sources 
and products, the economic analysis of 
labour and material cos; -npu'.s. ar.rj the 
up-grading of equipment specifics;.on 
and quality assurance standards for n.gh 
technology equipment ana ma'.er^a s.
The Comoany carx'ipaied .n .3 numb-," 
of submissions ;o :r:e industries 
Assistance Comm.ss;cn dunng '"= /ear

Environment
Current capital works programmes :cr 
control and collection c< Cus'. emissions 
were completed War 1-; confnued on 
monitoring ;ne etfec'-veness of dust 
control and collection e juipme".:.
An update of the surv-jy of noise 
sources with'n Hame.'siey's ooerat.o'-s 
was commissioned : 3'.e o :he .-ear ~~;s 
survey seeks to tu'i^er .aerify ij'sance 
areas so that oper^i :r, tv c'sct.ces 
af'd'or engineerinc woxs :n;r 'amove
cr aDcHe :htj '"iuis.1nee rci'i O'..' 
progressed
P'anrv.g and rJesic;." ;•" .•es;or = ;.on ;.: 
minsd areas and .vas:e durv.os 
con.dnueq C'~f-.""3 "932 :! is o-'opcsed 
to restore m:.nea <3'3:is en '."e 
Company's workea :ui ; ;."':es£.-c 
leases

Towns
The Company anr.c-..n.;:-;c! e.iir'y 'n 
November the Hame'^ev Home 
Ownersh.p ?'an /vn c" .vi i enanie its 
emolovees to own :ne:r own ".cm.es •'. 
the towns c! Damper, \arra-.ha. Tom 
Price and Paraou'coo ^o-jses .:'v:er 
Plan wli ce soi-o to emp.o^eos -.v ;- 
psyments over 3 i: ; :c-en ,-ea r oe'.oo 
The Plan wl! prov.•.:-:• r:?.rr -v^e.

become mere d^ec::-.- an-; -o'e

permanently involved in the 
ceve.opment and po'en!:a! pi tne 
Pilbara The Home Ownersnip Pan 'S 3 
further important step m the process of 
normalization of the Company towns ;n 
this region.
Discussions are contmu'ng w:th the 
Shires of Roeooume and West P:ibara 
with respect to their taking up a greater 
role ; n the management and provis.on of 
community services Th.s wnl enable the 
communities m the Piibara to deveioo 
with the same status as oner towns m 
Western Australia. This programme wi" 
include ma^mg land available '-c' non- 
Company rescentiai. commercia 1 ana 
light industrial requirements.
\crmanza'. on o! Company '.owns 'S a 
complex issue, reauinng detailed 
negotiations, co-oceraton and goodwill 
from all parties concerned 
During the year. cVed satellite ABC 
Television was introduced to Tom ?-;ce 
and Paraburdoo by vvav of earth 
stations installed by Telecom Austra^a 
at the Company's cost. The relevant 
Federal authorises have assumed the 
cost of operating these 'aciiit'es.
Two commercial television oce'atcrs 
have applied for a 'icence for tne 
Piibara. '•'• successful. :~.-s w:M -ntroduce 
commercia; television to 'Karratha and 
Dampie- A; present, wh the 
Company's Support, commercial 
televsion is operati"'.: m Tom Pnce and 
Parenurdoo
The towns of Tom Price and 
Paraoijrdoo have been connected ov a 
seaied ail .veather -oad, Ahich has led 
to increased social anc 'ecreanona: 
activities between the :owns
increased Fece'ai Government ac'.-v.;-. 1 :n 
the Company s :owns 'S evice r't v/.tn 
adda-onai Te ecom nouses bemg oi..ii; .n 
i\or;.n West Tom ?oce. Tne Prime 
M;n,s;e r has announced '.hat 3 p-a'.oon
of tne mem •-.- : e '3i?ec

•Business con:' dence in r he fut'.-re o: :he 
Pi^bara reckon .s b-iino :;-:mons"3'ed ov 
:r-.e ncreas'ng -r^osvnen: o\ 
commerce 1 3rd private e n '.0'p" se. nc; 
only in ,<arr-j-na but :.n \"e ! .nlano towns 
Of Tom Price 3nd °3'3PurdOO

Industrial relations
The tirst naif o: tne ye = - saw 3 -a '.<.:>:-. 
•r-crease ."• nc..:s:' : 3i ac:iv:tv ca,.;S.nq 
iOSt iircii-. The mcit diSi-.ir^r.g tea':./-; 
was :hat a ^-gnidcan! p^-r y r.-ve :..-ve 
iost resulted ''om m;e r -'.;n ; on pro"i-jn-:; 
over wnicn :ne Comcanv nar; r : o 
control Stakes ^ur-ng :^e year respited 
;n the ioss o' i3 5 : 3 of avai.ao.e ~io :.;.'S 
Of these .cs; ncu/s. 50?-'o we.'e 
at:r:0'jtab ; e to demarca:;on disputes 
During 'via-ch. the Mdrogemen: .S3;:eo: 
proced'_i r o.s ces.g";d :c C'ia'e a mo'e

positive attituae towa.-cs :ncus'.r;ai
-eiations across the Company's 
operations Front '• r.z supervision a; -he 
shoo floor levei nas. as a result. 
become more -nvoived in handling 
difficulties and orobiems 
Western Australian industrial 
Commission ac'.;v;ty with respect to the 
industry has inus been significant 
throughout the year because of the 
iarge r.umbe- of issues referred to it for 
resolution
The cons'deraoie .nvest.men; in :.ime and 
ef'or; ;o-.vards improving ;he industrial
•eiaticns climate has resulted in a 
decreasing nc.dence of lost time 
towards the end of the vear !t ;s hooed 
that 3 more siaoie and responsible 
a-iituoe -s emerging.
Negot^aticns for a n°v. :ndus;riai 
contract have been slow in developing 
and were s;.': -n progress at year's end.

, -. 
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Directors* report
Hamersley Holdings Limited

Your Directors have r^.is-j'e r. eerier-'. n-j ;•:? A-"

I "the Company") -^ci its s.,os.:;:a:.is '01 :;••.-; yea- 
December 2 1 , 1931 !"-.re Mna~c-a: year").

Directors ___________ __ ____
At me da'.e o! tos Report. re !o:io-.vrg =-= C -nrr.G.-s -:•• :--j
Company 10

Sr\Vinoifi .it:-, ^ '"•; Co"--;,-.. 
a^a n ---ii'.a.i ::;'.-• :-.-,i :.nc =5
S.-.O-.vr, .n ••!-_.

_

J T. Raich .7

3CL - 30-.,0.i.r.v.::s Cjli.-,.." .••-.'•: 
C3A - C^A L.::...:.-J
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Shares and debentures
No issues O! shares o- ;:e:jor.:-,.-es -.\o-e 
made by ary corpc'at or-, m ;r-,e G.-O-..P 
during the tmancia' year
During the financial year the Comply 
negotiated alterations to t'-.e terms o; 
issue of us series "K" secu"'v stock 
(created March 1979: to orovce mere 
flexibility m the management o' is : P^n 
funds. As a result of f-e aite-si-ons me 
series "X" stccK certificate issjed m 
1979 was canceled on ^a^jary 29. 
i 932 and a new series ':< s'.cp\ 
certificate --vas issue.-! pr- :-.-.- 3J'"e ca'-i 
to secure the same amount 
;S!JS25 000 030i

Dividends
A 'mai divicend '::' 13SO _-.; 7 os-.;s per 
snare was aec:a'e': p.- -r-.--- C?'< ranv pr. 
January 23. 1 9H : . a'-J .-.as •:-•; o jf 
May 7. 1981 Th s -:...-,:-;—: -.vas 
mentioned m :ne last .-ie.;or:
The Company dio no: cedars an -nter-m 
dividend lor 1931
A dnal dividend ;or 19=1 of 5 ce^ts oer 
snare was declared y- c eb'uar-, 3 
1982. and s oayao : e 0'- V.av 5. 1332

Additional information
(a) So '3' 33 de:;'3 o.-. ng 
Company are pence-"-.:::, 
of 'he Company :::»:;.-••; tr 
o: Earnings 'or t-e ; .-: cr-.ci 
3a:ance Sneet as a- :••- -;n 0 ,-)• :;--,-; 
f.nanoiai year .vere mi.:- _,p :--.r< 
reasonable steps ;o r:s:.-y.,-. " f e s:t:0'i 
ta<en :n relation :-.. '-=• .v- ::-;; ;••• ;:• ;•;: 
debts a^c to :%..se 3: <-o•/..•• p4;; •:•.•:.••; 
to be .v.-tten :•;: 3-.: =.-;r.-p-.. re ::•...-.:.-
: i"| r*, ,•» r;"; r« '! ^> ' ^' f "*. • - " ' f ' ~* -i • - ' ~.

!b) Tne G.rrp:o'5 3- •'•: Cj'-Pv' . ?-e

e :>re:u:'S 
5tdX""e-.!

C'er '"•?: =" '.•.:--
. or t.-.e a.-" •;•..'•' j ; ;.-o
'Of COUP::-, .Vjr/.S. .- '•-•••:

(c) ~r-ft
.-.ri Sia-e'--.;-' v ?.-••• -;- •;•

:r.e rmsnc.s. /es- a'-:: B-^. -::"•:;-
a: ;."e er:: ;• :.-..;• •.-..:.-:;.;• -.-:;• •.-.-'•:
mace JP' :co«; --e.^:-' :-:,.e itopi :.^

V3^:e 3S <^;.v.n •• ••.•= ;: ; ; ...:-• .- :; 
•scores o: :.ie !;.••" •.:.•-.- . -v-'.: .•.•••••:

(d) Tny 3.r = ::c'i j ; "- '.I: r--p ::•-.-. ; ; •-.- 
no: aware- .•;: a.-.y :•': r iv: ; :^' ••;.•; .-.'•:.-

C,;rrer;
tor ;,".= J.'-ar.C'ii. /or - - -.-::.•:•-;: -

f--!! on -.'] •;-...
y •:p:^:••^•; ;;f•; i.;::.-:.' :•/ o'
ra: on n •:-->

'.ear

(f) ; n ;he pp'non p: :-.» 3:;e 
Comcarv/. no cor-ilingenr or 
iiar;ii:tv of any corpora^O'i -n i.-^j Grci.:r; 
h-3i become en'orciapio :)• is -.eiy ::i 
become enrorpeapie du'.n:-j 1032 .vm. 
•A--i! or may a: : eo' - ."e so. v :. o : : :"e
OC'POri'On -p "'-e 1 .'.i :;".'05 : O": 3
anc -/---en :'

not

the Grojp .--.cc'jo-.ts :G' "10 
year. .-,0:.:^ •.•/r^c -e-i-r' s: 

n ":es-; G- .:^..;-. -;:;-•;•;

(h) Tie results or toe Group a-;: o' 
corporation :n 'ne GrouD during tre 
financial year have not oee^ 
suos;an;i3i.'v 3:-ec : 2d ov .jny 'tern.
transaction p: even: or 3 -Tiarer 3' an 

ature e^peo; ;-3

3C'..'P'- ;r y.e* t -pi 3 .mate^: a-.-:: 
3. n = :-;e -?s oop .."•:.: •.'.•••3-. <- 

me GC'i'.'.v- o: •• e C^or:o's o' t"e
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.--•3.-- -r.

1 2!) 3

10

20

30



Hamerslev Holdings Limited and subsidiary companies

Statements of earnings
For vears encied De

Hamerslev
1981
SOOO

27 183
12787

1 791
41 761

282

27 183
200

27 665
14 096

162

13934

413
14 347

(413)
13 934

18350

12 123
12 123
20 153

Hcxi'n.-s

'. 930
5000

32 553
3934c

1 532
73 931

354

22 555
0

32 9'2
-11 C63

114

/\i~\ (••*"• •" 
40 333

! 256:
-C 599

256

'6 233

2: ?30
• 5 973
Si :!:':6
' ~ 350

income
Net sa^es 'evenue
Irueres: vom subset. a r y romoj-vei,
Dividends f.'O.T! S^oSiCiirv cornea 1"! 05

.'•.•i;scei:aneous .nccme

Costs and expenses
ProduC':cn ccso o: sa:es. mar^e- n- an-

Depreciation cf i xec asse's

Amortisation ct de'irrer excise '.j:e
Interest Da'-d.-'oavao -
Excnanae :ossis -r e;)

Earnings before tax

Less
Income tax

Earnings after tax

Outs:de snare'nG'Cer'S proper; on
of earrvngs o; suosid'arv
Equ:u m associate comoanv
Nat earnincs

Tran5:e- vo^ T rac.nc; st3;x v3:-..s;,on rese-.e
Trr<r"S'^' •.'•" rr" ; ' <:> ' '-"'•j-'-/ n "••"•<^ ^ • r- -^ --.r^.^--,.

reserve
Net earnings av^ilaoie for appropriation

Less"
""''' ^~~ .'^,

- -•- a:

rietained earnings carr ; e'i 'cr~,\: a':'l

H

1981

.\! o;-i SOOO

449 420

'4

4 156

453 575

Q ' O-'O !,. 300555
"2 -':^ ' " 78 331

r-t^-l t^-'-~/' 1 209

2 •/ 27 757
22 1 537

414 352
2 39 214

3 22 357

16 857

(49)
7 413

17 22i

5

(413)
16 803 

132 501

12 123
12 123

137 231

amsrsliv Grcoo
1980
SOOO

543 095

5945
554 C41

3 : 5 203
73 920

32 739
' 953

424 513
1 ' 9 523

62 C67

57461

(28:
i 25o!

57 '. 77
2 325

256
50' 359

21 830
:5 973

33 £O3
'32 50 T,

10

20

30

i 2 !j J



Hamersley Holdings Limited and subsidiary companies

Balance sheets
A; December 3 1

Notes on pages

1981
$000

60637
68799

464
20 156

150056

150056

162 641
44 605

207 246

47 467
12 128

218
59313

417 115

250477
474

1 470

164 583

11
164 694

417 ;i5

1 0 to 15 .rciu

Holdings

1 930
$000

60 537
68 799

51
1 3 350

147 337

147 537

166 354
72 5C6

239 360

2S243
'6 978

224
45 4-: 5

432 f--2

232 59:
93

1 103

"i --~5 r- 1— *

1-5 r--

431 ;>t2

s,, 5 .cxm w =. nese sta-er^s a,o are :o oe .3d ,n c^nc-.on *ere«,:.-

\'ote

Capital and reserves
Ordinary snares 4
Capita: reserves o
Equuv m associate company reserve 7
Retained earnings

Outside sha-ehoifJer's : ":e'es;

Future income tax 3

Deferred liabilities

Deoenuj.'i S'.OCK and o'.'e' sscj-et 'cans 3
Eq-'CTient ancl otS'e* 'oa's — unsecjr^c -

Provisions "-1
Current liabilities
Sank Ove r C'a" — L;nseCi.,r°d
/" rl • 11

O.iyidenj pavac>e
Income tax

Total funds

Fixed assets
P-coe'tv p:an: ?-,-: e^^iprr.en-. ^2
Subsidiary con^panios •-

Investments •-

Advances ' '

Current assets
Slor-: 4; ;,,"c s:o'n ; ' 3
3--L. : r-.-s "5
Sncr; term -eoji.ti 20
Casn a^-c oar"--: :.a a '•?.-:.

Deferred exoenaiturs 2:

Exchange fluctuation 22

Total assets

^

. .

1981
$000

60 637
497 295

464
187 231
745 677

(4)
745673
158982

207 245
332

207 578

13 607

9 081
102 531

12 128
40 791

164 531
1 290 371

1 09S 6C3

474
17 170

87 966
35 433
38 C62

453

152 93C

7 337
2 307

1 290 :•:;-.

1330
5000

60 537
497 295

51
13250'
740584

i 53)
74053'
142 4C5

239 35?
1 135

2-'0 495

1 2 370

3233
94313
' 5 973
36 30'.

136 430
i 2S2 23!

1 124 ~':S

S9
' 3 < ?C

31 4^5
3349-;

5 690
•25 - 3

___L=L^
2014

'2 947)
" 29? v.?i

10

20

1 3 0 0



Hamersley Holdings Limited and subsidiary companies

Notes on accounts
December 31. 19S1

Note 1. Summary of accounting policies

year unless S s:a'aj

la) Historical cost convention
Ing accounts ndve Teen ^rooa-ed on.-na.-ii/ on :ne nasis c ; w 
mc.-.eta.-v value; or. -.-•.caat v.-ie;e s;a'eJ. c-jrfen: va:-ja:.o.is

(b) Consolidation of subsiaiaries
Conver:;.onai co^so.;da-on pr.r.oDie-; are

C3s;s and ao -n;r, ^-1.
jts5 ; 2 .in] • 3i

to ;ne accourits o* (i^e subs:]-.ary s ;a ' j

(el Consolidation ol associates 
Eoui\ accounting ,5 aMhed m

< and

,n sar.-,i?gs aid -eserves o! assoc ates ^e<ng ;noss cam
;Gr. :n 
isn; 3!

10

(d) Income :ax

(e!
3' •jx-'-.

ar a: ;n 
:u!'.i'-j

:.-.^.:^ at '.'-j \:a:c oi :^-j -u
a-.;; j'jms ^n 'or..;-^.^ :.,-'s<vj.

?-?? '.0

aga:ns:
20

Depreciation of proosny. piant ana •

r.C i.iOr:..! :l... .'.- TO ,:

o:

Ig) Maintenance and 
MH.n; 
ji ?-js;

Ihl Stock

'" ' "' ••• ' "i": \

(i) Exsloration

(j!

:•.! S 30

:;j 35 .••>•:•..'••-.'.: •.•«.--?:-- .•.••«- :•!•:•• •: <: •;' ::..--; •-.-._ :; " i .-.- ' :v : ; .-..••.. •.- ::-• • 
j ..: ::••«.••". j% J ..-.-! •.-••,• oistr :•..'•'••-:•:•." o.: •:••-.-;>:•'-:'•: j.- ? ." .--j-i

40
Note 2. Earnings before tax

22

..' 33; ._

523

34

J? C-- J

0-J-. .;••:'-• '•' •;--..- :-•

Credits

1031 
iOCO

27 757
2303

25 202
; 7oc

' 533 ' '-5
I 223

A3

32

50

Note 3. Income tax
• " '--.--I' •'.' :.' :.' •••:;' - : '." :"

r: ..-.•—•;• •%,
SCOC

5730 
'6 ST7
22357'

^ 3 >::;

3 01 years 107ij, 1.



Notes on accounts

(bi

3<ii--, -
. ;,....-••,.•• : /,- ;..;' j-j

\ :;:;;:' c :.;,'!:. ̂  
">•• \->:c.-. '.j i-ii-:'-1 ' :-j"-s :•: 7'. -.•-•.• ; ••• • ::•-•:-.: -.• 

•••-:: -:--• v :•--.::
a;

'.; ;•"•: ;•••••: ^ .•:)>•. v ':- 
N'ii e'.."-' .-: -- -:.,.:> 
No." 3 ;-.-. ::.-.' :;-••:.• -I: z .•:••••• 
O'n-r .•••••!.

T .."i f.r. ".-':•••-••:•''.: -;

_"sooo "" """ 5 :•:'•:
142-;;:; •::•>:-

:_5_ 577 _ _ ' j ;>:,..
158052"" "" '•-•-: V^

6 "13 5 "-•:•
••" 5-i"! ••:•:•

(22 7?5> ••-•-;-•-.:•
905 !:-.-: J i

__74 
M3 2-3)'

-:S 39':

•s'ote 4. Capiuii
ia)

(oi issuer,

,:-..' -.-.-.: . ;C - ; V ' " v I : • • • :. j •- , -. :•• • • ' • -•• -• " • "••'•••:• ••:•:••.-•-••:: • 2 •.-..••:.-.- .v - •.-•-'.•
- r-i ..-:,^' _ _
car-:j'
'_-j :.::• : ; - v: " •: C -" L. -• ' ••; ".-'-'- ir.O ."•'".•• v •• .- 5". 3- -.:. ' ." ';. : •. " : ': -. :V ' . .:.-:- :•:-" ;.j ' •"•

"xote 5. Capita! reserves
pr-.-r-,..-.

'-,' H::-::.:. C;s 
•-.• • • ::-- •- :.:•:• '

Note 6. Revenue reserve

T.-:•!;!.•-..; s:•,-;.. . .:•• .-: -.i.--!
^ :..•!'•. '•; •-•;•• " •: 

'.-•:•. •"..- - T •:'

\;.-: •• ::.-•• ••• ' : . : •••
•V.-;!-.••• -. : - :-' .. .

ote 7. t^qu;:y \\\ ;-<s^ela:

C:.--v

-;-.•

r :.:j'

7 Q

40

Nole ^.
i-:.<•••-. •• • • .-.

4;"?

:3-Vj 33 Vj



Notes on accounts

Note 8. 198 ! ^980
Hame-siey Grouo 

1981 i960

ill Sfcf.es K Srcbf iy 
'•]) S-.v:es L 5-; 
•:nl Gi..a.-an:eed 
lii Guo.-ar ••_•-:;::! 
l|i
10 
ill

Lesi

__
»000 

22 142 
26 570

Dv;>;r,l.,r'js

i 2 ."•••>-.•.-.:, 172343
9702

152541

5003
21 : ^2 
25 333

:S5 225 
'.3271

5000 
22 142 
26 570 
22253 
6978 
8277 

19 544 
13052

242 447 
35201

1000
21 152 
25383 
21259

105?S 
21423 
14 753

261 3!5 
21S55

i60 207246 239360

Oesc- piio;-. Dec 31 • 93 : Sec./-/
Issued by

Hamefsiey Holdings Limned
OCO

!b; Sec'./ed r

ici Seeded Deae-.iiu.-e

:di

iei Cor.acisn ;Cu:o'-em .o

III

-;••/ 3 ••:•:'•

A533 967

Sef-ss: 
USS3', COO Svc-,f::. S:2C<

Si-"4S.-i
US334 COD Sv-:u." iv S:3cx

SefcSC 
USS273CC Ln

CS2 946

Ra:es va-.e^ '.932 10 
sender 3'?tb 1995

1962 '.o

3'•.•

S-'.-jS K 
5^:..- •,
S-.--VS L

Hamersley Iron Finance N.V.

1932 'o
1992 
'932 ;o
1993

1932 !0 
1333 
13S2 -o 
1938 
1982 ;o 
1S3S

So'.es G 
126 Sv:;-.'v S :.-

•:ki

MI

'-f Bores

US$7 3^9

USS9 2-^c ie-: ...-.;, S ;-:-•;-.
Sr'.r-S E

o\:5o:>;o s-- .• :•. .s-^c.
?-.- ,-s r 

USS'4 737 3-.-; ./•,• £•;•:•

1932 
1932 :o

19S2 ;o 
1936
!932 ;c 
^937
'9S2 :o 
19.57

10

20

30
Note 9. Equipment and other loans — unsecured

1981 ^930
5000

712
457

1 -57

'.-.s:;; f-.i.r'i ;,.-.> ... ••-..--. ' 2 1159
337"332"

=a---.s
:•:.— r...v os

1931
5000

15255

70 :04 
25 49S
44 6C5

"-.. -3J

3 v.v

5:;.>.'- •.-.-:

40

Note 10. Prcvlolons

'.'.'\ "- •-.**•?. 
Me .-!:r;-..i-:.-s .:"- ;•--•

^ J"

LV, v ?
_; j = v 

r/x

5 "?J

: i 
;:s_ 

5000
:? V.i

•s:co

320

sooo

7.731
55_'o

13 507
-o: :.••:

zzc-iszr "•

.13 0 3 years 1.376, 1173, 1

:3c:
vi f=r tha 

981 sr.c. 1332

50



Notes 0:1 account

Note 11. Creditors
_1331 

' $:C'J '
J9S?$-:-:i

;'•;•: •- t
-:-."' :• .: :"'•.

T'jJ,; r-::" : .' ' :.
SoC-.;;o j.-, :.•!'• :--•:--.-• s 
C:<>- ; r ;::•_-•:: •.--••rr::-..- •:• 
C :.-•:.• .;.--.:.: :v; .y..;; .-: 

$•=:..•;.;:

S702 -- 
2 352 I 1-:

. S3 ':
457

-c.- 
jy !••;:.

3520' 
33?

492

3 '87 
3_5 350

!02 531

_-.D
' -. ' -.;

Note 12. Property, plant and equipment

- 31 ;-•:•:
- j: i "79 •..>•:;:""•:-••:• • ':.<:•' - ••
P , an , ....^..., i .,..._ ;i .... ...........

- ?.: 1 7;" j •-.•!• ::;•:- .:.->m . -j •.:•:• •:<'

C.H:-' 1.;-. .-..•> j • :••. ;•-:-.•- - ;' . •;:

Cos! or 
va ,:a:ion"""$00,1

129 255 
74 £50

50C3

5? 135 
10647

423439 175323 
769753 119237

24 609 11 277
404D7

1 457 433 35" 330

*3S!

73 C69 
54 2'3

253 "5
550475

12 222
___40 497

! 099 5.73

-!• 4V.
5.' ••:•:

Note 13. Depreciation
T.--;- r- .:.-:'; : :,- .:•;;'••:•; =' :•'• ••• ..:•;.

: -" ' '.; ".-••:• ' •-:•••: v.;^-;. ••.••. ; ••••.• ' 
on j-.;:, ' ' :• : j

I Note 14. Subsidiary companies

_ '^ "s->:o"

22 7" j

• - • 2- '::•..;;

:• 435

2D

ia) if. s-^r.s..1.: a.-v

~.r;:. ::,•• •:'..- r,..;"- 1 .- ••••-.•'.•••••:••.•:••::•.•.•'-•• '• -
-:::--:, •_ • :•.":.:,"• -'. •_ •-.! 1 -.: ': :• •.;'•-.:..•.--. !•

-.•r :;: C •;••:••• • '•' :•" .. "' •- ' '- • '• '• ' •••' -.'•'
'

.... . ^
^ ... ^. •.;

42 'A.O

10

'3

!

.''.:.•• '.'.• -• • •:•• '•" , '. •••'." •• .
:•• :-. •• :: .-• ; ' ••.•••:•• ' " '•" •:'•' •

i-^:-.-:- ••-.••• - „.:.- •• :- ' .-.• • ••

...-_ *., • -., -....- - ,.---,.•• .-

:•.:•• :-.•-. ••:.•:.:•--• ' • .:.-.. :..-.• .'•.••

43 23'

(h! :•::• 745

•_ r-, •-.- : .:•

-y -.--,-.• ' ' • ', ••••-:

Note 15. Expio:-;-.:: •-•:: a;:J ;!

i :•; i j -:- y..;':';-;:- ...••-, '..„-•''I, '.-.'I. •-_..'; i.l-'i^.



Notes on account,

Note 16. Investments »,„•,,*.>,•,.,..
_ is?,; _ _ _•:-.;• __i38',_ _ _••:•-:•:• 

sooo ' " I:-.:- 7: " jc5o " " ;Cv:

Associate
5--.o>.'; .•••!.-!?•:•.:•.: •:•.'• ••:•-.- . r :•.:;-' 10 IT; 10 '?•

-•1.x: :•_;..•:.:••.••.•".•-.- -.•:- • •;;•> __ ^454 _ _ _ v'• 454_ _ '__-;_

•}.:!•-{•, ".' -•!••..• s ••' .'! ;:-.•:: ••;>•"•_••:", -.: ."."••••:• ."..'j' -.= .-•:..-•

s; .•: :• -.-• : _ _ 474 •": 474 __ _ '-'

ds-.or
b •"''::-: i r: •;.': *'•• • :_ .;:: r, - •' v C V. ' •! 45 4 :J, 45 .'.;,

45 £3 "" ~45~" ——-—-r3 

••• --j: :-.•)•;.; r. : -; '•:• = > 45 •'•'- 45 .:;

474 rj 474 ^9 -] n 
----- ————-- --• ._...— . ——.—_——._ L ij

Note 17. Advances
.-; a.

-.- ...... .... "; ' : ' : ''- sco ° ;;0:

""--..•-._-.•:.:;'•: '•: .r," vi 3- ..:•:..:•.•••-•...,•-,•: 13530 •'"•:::•

-?:0-.-."'•- •ir • .-.- .•.'•.•s--. : .-- ••--..y.-! •• l 350 ;• .-..-:•

-r:<i -.-.•: -rr'-rv. ••• 
25 33

C-.v ____ _____ _ 195 _ __ 3'-:

_ : £.70 _ _ ' ' - 17 170 "3 '."•;•

y •'.':.••.••!•.' <1 •-.-V--."^ 1 ',-. • •" .-" ' . :. .- •-.-••. .••.;••.••.;•-• ............ . , , ...•...•..•:.;••..•-.....';... ^. 2 'J

^•f\ ;• • 5i >:,::•..••'.:••;.•.••-••;: :•.. -v.. >.•-•,...,..,:.-..-•• v ......... : - ..
Tl -e -!-::-..^'i.-..- •.••'-.-: j'--.-:.- ":".-v • :i'.•.••:•-.••-..••.;••; d •-•..•.-;••-•::••• • ••-.-.••_..• .-..-• •• . : . ; ; . . •:;,,••-••-•••,:

Note IS. Stocks and stores _ _ ' -' o i _ __ __• :' "• _""~~ sodo""" ;-""•.

C-vj :•-: •:,- -.••-• 
42375 3 ;^ T.

:;-••;; .- :.•;.'-: :;. ; -^s 45 534 ;=. ;-.-'

L-.v."-:.--. 
_ 57 _ _ --,

____________________________________________ __ _3l~zt~ ___T-^ 2

Note 19. Debtors •-=•:..-..,.-.:,- ,-,-„.*.,;;,..,.
^ v: 19§J __ ___' ;*:'
;/•: ' ' ""sjco" ' ":>v

20 730 23 -,:.-

•O".- •- :••••.• :..-•:•. 
321

9 333

Noie 20. 3:-u VV '"•• • '231

25 537

Note 21. Deferred revenue expenditure
7 • •-• -.-'.• ••-• • : . .•••:-:,•:. .-s- •••-.• -.'.••.• .•• -• ' • •• ••--...; • •• : - ' • : ", 

•- '•'•' ••• ~ " • • ' •'. •/ ' ' •--.•••- ' : - ..-••• •:-•-.•••.•'• ' -• :•.-.•'• ..-•-•: .••'::•.

, C. --.-• .- • ' , ' :- ' •..- /.•••• •-..,• • .. .. ...... • . • ; . ... ... . .-;•-..

Note 22. cxcn:-nce f!uc:u;idf n.5
5 :•:..'•; ""' "' ~>~ . JCCO

:i. =»•:;-..,• .:-: '.^•-;

22

L , ; . ... ....... . ..,_. . . T ...., ?;o -, : 3 ;

10241 3:1: 
7 333 - ; : '.

1305 •.:



Notes on accounts

Note 23. Directors' emoluments
No emoluments wire received, or cue ana reoo'vabi'j :^\*etr, = r iron? :he Company or !rorri .-e:a;-jd 
(he penoc m 1 93 : or .n 1 380 ov 

(a) Directors ••' tne Con cany engaged m ;,-e ;j.i-:.rr.e eoiciovrrien: o! "~.e Co.~ioarv/ an;: ,(s reia;er: corpora: a?s • •:•;'• 
bonuses <- ] commissions •ece'v-.-d or .-ectivarjic- DV :r.fn as e^irnoyi—s OL.: no- .nci.ja.ng :.-.-.• 3::iou-: :-:=-^.:^ 
receivable jy tnem py -/vav o: :.^:' sa-a'v a< erv.oiovtiesi
and 

(bl Otner D.rectors o: Cr.e Company
Mo corrimissions 'Of i.jrscr.rvmg ; cr. or agr fc ^,ng ;c 3'OCurr; SuCSCr.pl'O^S lor. a^v srid:?s -n cr .lerjo''^^^ c: :r, 
Company or any reia'.ea corcorat.c.".s wert; roce-v^.-j; or a-e due ar-.;; '-jc^var/-.- :i\ on-.

Note 24. Auditors' remuneration

Arr.oun: oa.o payane 'O ti-ie Aud-:crs lor

and the consolidated accounts 
Other services

NO 0!.".8' 
fron-i tit1

fece.ved "'•/ ;!•••: 3'..rJ:!O'S

•98i
SOOO

11
23

jsac 
six)

10
30

34

_\931__ 
$000

126
34

160

G.'O'JD 
1380
5COJ

112

10

Note 25. Contingent liabilities

There a'a ccm..ngem.
is

Secured

on wr.cn no l

.jcrnpor.ies 'T.vjS :r..!-.»es; 31 ;arync -

Unsecured
10 S:arnp O'j;\ ;n co.-.-iriCiiC'i -.-..: r- :^g.s;-ai.or, of
rrus: doeos
(.n Guara.-.te-? n res^ec: oi e':,..r-'^n- :oa--s
SuOS-dSry CC-'noar'v 'n^S '-:i"-5i Jit '.;T\:"O
liin Gi,ara--';or given 'o Bn-x c: 5:o:N:.";i re' loan ;o

:c •?

Ha.~ier5!ev 
1981 1230
SOOO

70 104

466

712

1 010

iOCO

75 090

1 3'2

193
SOOO

465

1 010

: doC 
"5556

7CO

20

30

Note 26. Commitments
Capita. c r.ot 's:'ec:ecl -n :^e accounts -ota :eJ ar;-- :-vr-,3 :•;•>.- ;:7 303 •:•;• i7; .;/.;..•

Note 27. Ultimate holding company
The "r^e T.J T r,:

40

Note 28. Estimates of debts receivable and liabilities payable calculated from 
respective balance sheet dates

Ooots
no: <a(u: T.i 

t;i.Hri 2

.j.-b:.,, -.:•,,:; .-

1931"""soob '

211 7'2 
55 464
3 9. 2 ? 7_ 

373 4C3

a"3 !3 ;•.. 
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Chairman's statement
Improved performance
Earnings for '982 0* 554 7 million 
were a significant improvement over 
the previous year s result of S 1 7 2 
million In terms o' capital employed 
in the Cornoany. ;he resulting return 
was 4.4%

The improved prof't performance was 
achieved on the iciest sa'es tonnage 
since 1973 Tne mam influence on 
the profit improvement was DriCe
increases negot-ated at tre 0-35.n~mg 
o' 1 982 on sales contracts, ccuo'ed 
with the devaluation through •.".- year 
of the Austrai; sr. 3o'•''.31 seams' • he 
US dollar

Dunng the year an '.nde pendent 
revaluation was •ur>cer;a i<:!."'. o' fixed 
assets no; prev;o.js ! y re,/a ! ued m 
1979. resulting in an increase n >- e t 
asset values of S233 m'lrpn

Low capacity utilisation 
increasing costs
The synchronised c:cos: business 
recession oi '982 -as drastics::/ 
reduced demand :'or :he Company s 
prooucts In Jars", the ma;or mar<e; 
for Hamersley. crude stee: prod~ct.cn 
! eil oelow 100 r-- : -cn tonnes io r '^e 
first time Since '97!

o ~ c 3 n v sAs a consequence ;.-e
sales m 1982 represented '50 : o 31 
installed productive capacity and 
stocks o' O'e hsid 3; -he -'res a-.d 
port exceeded : 3 miriion tonnes "; : 
the close o: the vesr. T n>s p^t: 
extreme pressure on UT; costs •" 3 
Company \vith 3 n i c n ' i x -j d C 3 i i 
structure due to ;.".•? nat-jre -i"2 
geography oi i's r.pe.'S! ons C.TS; 
conta:r.men: nas a:cor;:m.:;',• :-.es'! 3 
priority obiect'v-; -_.r ^a.-ia^eme".:

The economic OU'^ 
world remains Oiea 
Even if there is some improveTei; >n 
economic activ'.v iaie' .n '933 3 3 
must be expeiT.tvd before 'rrs s 
transmitted 'rro an'/ 5u'::s:a^; si 
increase ;n :;->e cemj^d '•.•.• s:ee! a'i;-: 
ccnseq.je.--t.: y. '0' .ron c'-: ":-e 
Company -A-:;: :r-us ce 'crce:~! tc 
operate fac'i:; : es 3; 3 -c^ „• i'sa::-:- 
• evel m 1 933. n e:es3 tst-.-'C 
maintenance o* Sn.ncen' cos: 
reduction poi>c:e3

Industrial relations
T.me lost to :nj L,s^ij ; s'onc 1 ';-;: •- 
1932 wh.!e .ess :':.;.". T ' .v-j' .va; 
st.'M a Tia-or d : J-..r::.ve •>:::..e^re c~

productivity achievement and
continuity o- the Cp-S'"3t:ons ""'S 
continued to Drir.q m;o ques':0n in
tne market-p'ace the competitiveness
O 1' the Company an;; :ts .-eNab-lity 35 3

In the snr!,n<,ng market for iron ore 
arising from me majs.ve inciustria: 
restructuring now :3<:ng place 
around tho world, a SCuno
con--oei:t:ve POS ;>on ana a reo-..-:3'iO-.
for r '•' i a b;::: v ?. r e para m O u n r ; c ;.-. e 
Company preservrg .;s nar<a; sna'S 
iV'anagemen: : s cevovng -13 ! uii 
attention to morovmc 'ncfuS'.'.a' 
relations .vi;h,n ;ne Company There 
are signs w n i c n give 5 n c o u < a c e m e.".; 
that some procress .s oemg made

Processing obligations
Agreements witn tne Slfl'e o' 
Western A^s'.'alia under w".c :- 
subS'diaries of t'-i-j Company -.o.'c 
;cng ter-r miner;; 1 'eases, recu.-'e :n ci: 
proposals 'or me es^b,.shrnen: of a 
plant to pro-jjce me'ii i.sec 
aggiomer = :e3 be s-.i:jm.;;ec: to :^e
Gcvftrnrnen: A; ;^e '?C,:es; O' ;"e 
Corr.pany rie Gov-'nr--ent nas 3c^e ;;:: 
to 'ne de;er — en; o: t'-s ca - e 'or 
suom.ss.on c' prcoosjis M r.ti' August
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REVIEW OF OPERATIONS
Marketing
The year saw a sharp iec!;."e in 
global cri.de s:eei production. f'om 
720 miiiion tonnes m I 96 ' ;o 550 
million tonnes m 1 332. with tne 
second naif o' the vear reg.si-jnng 
the mam decrease

The Company's shipments ;o!a!:eo 
233 million tonnes vpmprisir.g I 2 3 
million tonnes of h :;n grade ' ..i m p 
and 1 5 5 mMiion tonnes 3' i:gh 
grade fines, compared to a t.-.:a! o! 
29 1 million tonnes ' n :?3'

Sales 10 Japan decreased marg naVy 
over the previous -.err a^d 

[•accounted lo.' aoou; 65°o or :c;ai 
V-Ompany snm.ments Un •.lerse'vc.ng 
of contracted tonnages n v ;.->•? 
Japanese Steei :VMis -em.-3:ns a m- ; or 
concern for ire Company a'id w.lh
the continued depressed forecast 'cr 
me Japanese 5;ee : ,n.:k;s;r-.- ne 
outtoo< for 1933 promises Mtt'e 
changeover'932 -'.ce "^re 
averaging i 7 ) % -.-/ere '~ip e 
from 1 Aprn 1932

European sn.pments ,ve.-e a:'ec:ed by 
tne significant de',-^e n i E C stie' 
production nart;r...:.Hr:y ." tne second 
haif oi !he year, causect :•>••, .--i'doced 
oomestic an.: evp-rr; markets 
resulting in je-.-ere r> r o ;:•... c t: o n 
cutbacks under EEC rat.jnaiisai-on 
policies

Sales to Asian n-, cv .<e:.s ; o;ne' ;-.a~. 
Japan) showed a margma.' irc'-as-: 
commensL.ra!-:' -M:" pian; e oa -son 
and steady demand -or stee >r- :-^ 

-• region despite :ne g'ona: 5 :-.-j->o".

Whilst me pr.^i-g ~. = -r$ :.- :982 
were SL,os;a-iiia':v e'0.:e-: ::v f,r

i- •• •= s e .-. t

sales r

The :nao;!i!v o: :-^e •.-.oric: ico^orr,.,- :o
recover a..ic:<:v Ir'j
recession infiicat-:-s
ahead VVitn h,g:^ s;ccv -•. :;..- j' ;•••<•; no
and produci.on C3c^;;:'v e >. c e ;-J . n •;;
likely derT>and 'O- ;-.-: C DT.any's
product. ;ne C o -: r .;:.-•/ v.-' : :•>•= 'ore--

:: : :

Mining and Processing
Total S3'4.:r?!r -.'..tp'.it •••j'r ':-.:•" r.- ..
and ParaOurd."1 --:- m.,--:-;j .vas 235 
m.iiion tonnes : j"".iar--: : .v •- 'J 2 2 
n 1.:i':on tonne; :n 2 ri

Hecoverv o! saieao : o or-v :'.'C.r--' 
mate'iai -n.ned cscrease^ :o 50 j"i 
as a co--.seauence 01 ne 
commencement or Section 6 
development a: Tom Price ana a

:e o ; COnce.".;r3!O-'

Output of sa^eab'e ore from the
Price mine v.as 2! 2 -r.i ; hcn tonnes 
•.inducing - 0 muNon 'C.^nes from 
the concentrator) c o m c = r -:• .1 -.vitri 
I 3 0 m.ili.on tonres ;n : 33 ' 
P'OduCt:On inci-jdecl I 2 0 motion 
tonnes oi nigh g r ade 'ump ore Toia.: 
'^nte.'iai -^ir-.ed v. as -0 7 m;!.':on 
tonnes

:c:aiiec ' 2 3 m .;:•.-:. n to-'-es
'.v-fi ' I 3 m.';. -vi tonn-s i.-i

ore was 6 -! miii:on ;o-^"-;s Total 
material m : nea .-'as 26 -'• ~vii.cn 
tonnes

n-? 1 -! •- stoc^nn-as a: 
•"e neg^nnng •:•• :9i_ t.y.i'.ec: 3 : 
million tonnes Tms ;:.:a; inc. 'eased 
to 1 3 4 .Ti.r.on to"nes a: f.e en-j of 
:^e year _-:.,e :c d-r-'essvc: 5a : es

Operational -e-'ormarv.e oi r.'t.
mines snc l!>jS-'~.~ =•'•.:: ;c.'Oer-,:- 
Plants -,V3S SctiS-aC'Orv

conve-s-O" of r^e T on Pr.ce 13 
c.x 'lee: to ! 73 ton na-.ji tr.x.ss

•//as cc:^p:e:^d :-. :-,e .:.-;.::: t ,;• n o-; a 
L.'tner :3unt5 " -'es-.- :arc;er n-.o.-i
•--•C'ent .,nit; -.vii -jiSi;:-;

-.,;- ;;• ;,r--c ..•::.•.•::•, ievois 
.n;; -3...: ;!.s:a-':r. s

- hycrai..-!:,'. r\.-,;:v = -or /.i;,
^ a ;-- : j. pasis a; TD~I

O^rmg T:e -.-; a' : v/a 3 a:v.'e : ;;
;.^ sa::s:a--t.;-. ::••' J .;',::•-/ ;•/ 

SLiitaoii.:/ tor --i- "•,:.-, .--.g 
operation E .-auij: on z'< ••(* 
mecnariica: r.-: :.;:-:i:.- v =n..-: /,-, j; : a ;•)•!: : , 
3 St:i! :>>'-.T .."..::-!.•:.•.•.•;•'

concentrator
T .1 -? C o n • . -r ." I r a : -.v p ' ; r: . > -1 '! - 3 
Ti^iiiO" :.-'j^n-:-5 oi sa^ar;-; O'v; :n
: 932 COmpr sing 2 3 -~v i.-.;n ;.?"ne3 
0! h:gn g'ade !j~.p o'e "0 ' 2 mi.: 1 .;- 

:•' -••::'- grj^o ' n-<

.v. ••:•.;..-..;t •_ .;.-.•..:: 
i ."..•!. :n.j'-rr

i.'..-.:..^-^ .j:-: '"' :: -3' :-•:

•,v:'l np 'onge' const:!'..'te a capacity
:;o;t:e"ec<

r.-leta.'!.,rg:cai trials -,vere conoucted
to examine .imitations in ;ne washing 
an.-; sc.-een'.i- plan: when processing 
refractory O'e tynos Plant 
modifications are to o-? tested m

System redesign a: :ne ; ow grade 
thread was .-.3r.-:od out a-j 
aitera; ons nave :ee^ ccmpietec 
v.nicri have ;nc'easej r-j'-abiiity and 
capac'ty or ('"••= :.once"tra'or feed

-r as
ncl:ca'ed by sa.eapio O'couct grade 

to

Shipping
: '332 P.jn'<er prices

stapn sea at :ne ijv,--:-r :evo: s 
es;ao..s^ed -o.va-os :-e end of I S3 : 
."'e:g->! lev-:-.s io"ti'-ued -o dec'me.
P3't.(.u.a-iy dur.ng ;-v:- seccno nati pi

-y a wea-: 
-v: a 3.gn.f:can;

:nf:Ow or new

Rail
T'^e 'a.i-.vay system -aulec a gross 
:onna;e o: 55 4 miNior. tonnes to 
a:~iev7: 3-- 1 "--i^i-cn >onnes of 
5.1 •=; •::::!>; O'e T- ; .-.as a srgnii.cani 
ncrease o-.-er '93: eve 1 ;, //it 1^ the 

t'a:- cer da.- p'ogramme stii ;
il ng a cprr-ro.'tapi.-; margin cf

.-:5-. : .3::r cai-.a'.-:-/

2 : C- ; =r ;-a-n.
-.e'-: -^"cd-ced on a -na 1
'c-i-: -rVi-'-i --. Tu^t-on O 1 
C"ir;.;-vr ;: .-. j eq 

i .jno cos: o't-cti /
trj:.--.s 3'-: -^ : -.-. '^-n.^g

...3r: v 3 n-; a' 2-: -.:•:'-; ;o-^es :;rcss
'-:.".; :-.'•• •:-.•:•.- .-- : • ; .-•': :n;-
-• -iSt ,.n.'i jp-:-r-:t .-...: :.-: -ro v/orlj

:oc^r:-c: . -•e r-.-c'ace-:: .v'
-j s-SCn i'-i:!

"• p' C '. v ' v> •: '" ' S :^

::ra :: ,e^ a:-.:
c og /

.---; . :>'
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to provide safe and efiic-.ent V3f!:c 
movements

The third year of the sieepe' 
replacement programme was 
completed m record time w-tn a 
planned 80 500 new concrete 
sleepers being laid m 59 working 
days Approximately 50% of tne 
mainline track between Da.mpier and 
Tom Price has now o-:-en converted 
to concrete shears The us? of 
concrete sleepers ana a rail p'oine 
grinding programme are nov/ making a 
substantial conicnui-on to 
track quaiiiy and r 
maintenance costs

Ports
A total of 28 4 million tonnes was 
shipped compared witn 29 1 million 
tonnes m 193'. rejecting : K e 
continuing deoresseo wor'd m 3 r < a: :nr 
iron ore.

At East Intercourse island. modification 
to shiploading sc.yioment. including 
shiploadsr oocm lightening and tapper 
stiffening, aliowe j t'~>e loading rate to 
be increased to 9 COO tonnes oer 
hour During 1333 an ur.crac-.r.c, of 
berthing 'acii't^es v.iii 3e undertaken r-j 
permit accsoiance ci .ane f energy
efficient vessels Current",- :,pe'3!i"g on

tne Jac3.-/p.!ba-a -Jute

The Parker Poir-. 
anc berthing bas;n jD]^ca '.\as 
completed ;n :_.ne As a 
consequence vessel o : = -o.~rv~,a: 

I 40 OCO CWT n.v.-e ca ne" at "hat 
rac;li:y givng 3 !ar great?' ce^-ee 
flexibility -c tots' per; oce.-at o-o

Ten tankers d.scr^rne.i a t'ts' 
2 i 4 700 tor.^es o< 'uei a: tre 
wharf F-si stcra-e was he -o ?.: 
satisfactory ievei: :r.ro'.i;;no..t t

Ail se'vicss connected with cort 
ooeratic-ns and jcmir/sfat!?" 
continued to rj-e r-cvuiec ';.-, 'J ':; 
Harbour Services 3 :v _ -~.'o:

Pellet Plant
Tne P:a"t rjr:.; ••..;.;; j-i ; -i..3.'

ma ; nt
1932

Power
System generation in^r 
marginally comcared -.••/• :h 193 I. 
reflecting the increased ta<? bv the 
State Energy Commission 'or 
township of Ka.'.-3;r3 and the 
Peninsula

System generating e?f.ci°ncy 
security was mai^ta ned at a nigh 
level Consistent wth •"= thrusts !o- 
energy con?er'.-3tiOn ant?! -j;ipc: 
Hamsrsley tOwnsnips 3~3vvec
reduc; ons m aemand ot 
5% ano 10-!;

Heavy fuel rr^es increased by 5 5% 
reflecting t.?e exchange rate 
fluctua; ens of the US c

are s:.!' •.". progress v.itn 
the S;a:e Energy Commission pn the 
suoply o ( narjra. gas tor powe' 
generation, now projected :c oe 
avaiiao'e n 1934 C o nc^r.-e-. i : v 
investi.TStiOns ha\e n-r-on carn-;-c ovl 
for the conversion o: tne Zamp.ar 
ther-na; 0:3."! to gas vr^ng

A ;oirt ..Hvest.gat-on v/m r.; State

into 'uture oower 
options ! or the -3a^-:; e* station 
mc!jd:"g the use c' .-.-.gn efficiency 
gas !u.'b'n53 .v:th waste reat recovery

Occupational Health
Dur.ng 1SS2 ' r e
Hea:-tn and Saretv
COnsc!.d3t?Z its p'OC-3~r"^s to'

•//it"

test'n-j ot employees co-ti^^oc 
across 51; cperatT.g Sit-s as car; ; :

^.'^ 0' '7O.Se n ;-•; ,v.;ir 

aiS3 r.cn::.".;.;;^. v..t~ 3 ve-.v to

— - ;0"S'5'""' v. th the
:'e""?-.'$ c; t"e o'occiod 
.rg Cc"5e-v3' %" s -5 ,;; •..: I ?. 1 1 c n s 
io-

Activity •". '"? S3'rt'. ]'ej

ccn:en"j:^;: on ci".;,-,.-:: 
C orn p. D .--•/ -/.•:,-;» s;:tot:;.j' 
fu^c: ;.ns o";: :;o-o- J-.-.3r 
•..n-';'-i J.-.K--: , no^r-05 •;

-•• or--,:
Comp.i:v,-

The hazardous ~i;e-o:s mde< was 
updated and s-jr.'Stzrt.a'. ..morove- 
ments made to data access and 
presentation

: ons •"•.o d.scosa!
'or Ljiwa-ys 

materials conim-jed <n conjunction 
with a consi.: ! ta^! team !rom Monash 
University Tneir wor'< is expectec to 
assist depa-menta: control of the 
disposal o; '..-r.v. =n:ec hazardous 
materials

10

Research and Development

orogram-e ir.vp. ••. :rg th.e testing :?
Samples D' C.res trr-.m various

location? -/.:!.ii'! :'-;• Company s 
•%ner-.e"ts cof-t-nue;: Activuy was 
matched to e'D'oration reouirements

Collaborative research projects with 20 
various o_iside

• pelie's for d.rec: reduction: 
"direct -ed^ct on processes 

to Han-.e-s:?-. s -sw material.
•mmera:ogiC=. P'ocerties of ores

'S!3te] to tne-r proc

:: :? a mode: to predict 
tne changes n canam pnys.csi 

te' s: cs c.' :^e Company's
ts -.••.:' "3 -i3n-.1l.ng and

tr?ns::c"3t ;n --^'r. -r. !r,e to ship. 
*e m:ne. p'.an;. ra:i

nar.\< i t-e ooerato-s. 
•r.'as: -T-o°:-.ori--j '3' :..-:3; p:t design 

anc ; o r p- •:••."•,•.;-•• j- tj-ast ettiC'ency 
:ns;.--j~-5 "t;t:on o' 'ma, slopes.

contr..-,' o: ~-"er~i feat 

• t^e inrerp.-e'^t- :•," a^;i .; .,40

r-. •; ^ . e %• r . : •"• -3";.
i-jc-rnt ;• -en-j'r. =f.'ic:e"t

^•:-m." = n / •,';";•:": ^o-'j :; 
de-.acp~e.-ts - t-e various d.r~c; -Q 

.-.n-cn cou ; : be"'

:'. •;• ~e-:r-s'v t: rec: recuce 
•rcn Z)^!' r:--.r.d-it ---t.-^es r o be 
a a ••.-; •• s •:-!, v;"-. c'-r: rv •--; c-^r-e^t o

:
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Some market prospects 'or high 
grade pellets suitable for direct 
reduction may emerge m South East 
Asia over the next tew years Contact 
has been maintained with the 
companies concerned with a view ;o 
assessing the likely extent and 
stability ol the potential market. 
Although Hamersley *s ideally placed 
to service a market m this region, the 
situation is complicated by the large 
oversupply of high quality pellets 
now available at low pr>ces on the 
world market.

Exploration
?Vork on progressive evaluation of 
known Marra Ma.me a and Brockrnan 
type deposits was suspended m 
1982 and exploration effort was 
directed entirely to the search for 
hematite orebodies in concealed 
situations within range of the existing 
mines and infrastructure

Ground gravity-magnetic Surveys 
were completed m the east 
Brockman Synclme and trie southern 
Mt Pyrton — Mt Margaret area ever 
prospective areas interpreted from 
aeromagnetic data

Geophysical logging ol drill holes 
was carried out at Tom Price mine 
and within the Turner Syrv.hne. 
providing density and magnetic data 
to supplement geophysical 
interpretation ana additional 
information for ore type 
classification

Computer modelling programmes .cr 
magnetic and gravity interpretation 
were upgraded and programmes 
developed for handing bor-.-no:5 
logging data

Deep rotary percussion drilling was 
carried out throughout l 932 on a 
number of concealed and blind 
stratigraphic and structural targets 
over the Mt Turner. .V.t Samson and 
Mi Tom Price sectors of me T.jr r.er 
Syncline Similar onli tests were 
earned out over concealed anomalies 
m the Paraburcoo Ra-ige area No 
significant mineralisation was 
encountered

Supply and Services
Tr.e procurement of caciiai 
equipment. ope.'at'.n;; T, a: e " 5' s an-;j 
consumables. cf:-s;:e repairs a p v.1

rebuilds and other essential services 
during ihe year entailed the 
negotiation and administration of 
over 42 000 orders and some 1 50 
contracts with an aggregate, 
annuahsed value m excess of s 1 50 
million

Some 1 5 000 tonnes of general 
freight (excluding fuel and 
explosives) was transported from 
Perth to operating sites

The demand for goods and services 
remained flat m 1932. Significant 
benefits however, resulted from 
earlier decisions and actions taken to 
secure supply lines for strategic- 
materials Prices tended to stabilise 
during the year, with the goods 
market at year-end reflecting over 
capacity in many areas, and slack 
demand generally

The Company has been active m the 
sales tax. tariff and by-law areas m 
response to new legislation having 
the potential to adversely atfec; 
procurement costs

Environmental
Advances m ;he application of new 
technology to control dust emissions 
throughout ihe operations were 
achieved during the year 
Assessment of haul road stabilisation 
by a chemical, new for this use m 
Australia, showed potential for major 
savings in costs for road watering 
and road maintenance A large scaie 
evaluation is scheduled tor 1 932 On 
line moisture analysis was 
established at the port to provide 
better control of water addition ;o 
me ore for dust suppression 
Combined with selective use of water 
spray systems tnis control technique 
has demonstrated me ability to 
achieve effective dust control with 
limited water use

Investigation c: the extent ot 
industrial wastes gere r a;ed. 
especially oils ana cnem.cals was 
commenced, and ; rom. :ne i.i.jiai 
stage of this study, action was taken 
to recove' used oils tor blending with 
boiler fuel

Rehabilitation o' Peliet Plan; hmesanc1 
leases near Darr.pier was comcieted

The extensive herba r :um collects;: 'or 
ihe Mt Tom Price and Paraour doo

13 13
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regions has been collated and 
catalogued Through collaboration 
with me Western Australian Wildlife 
Research Centre, me herbarium will 
form the basis of a D ilbara collection 
to be housed in the new Karrama 
Community College administered 
under the direction of the State

Towns
The Company towns of Tom Price. 
Paraburdoo and Dampier have made 
further moves towards normalization 
this year On ! 7 November. 1 982 an 
Agreement v\as signed with the Shire 
of West Piibara pursuant to which the 
Shire will progressive^, commencing 
on 1 January. 1983. take over all 
facilities of a municipal nature within 
the towns of Tom ?nce and 
Paraburdco This will allow for the 
normal development of those towns in 
the same manner as any other country 
town m Western Australia Discussions 
with the Sh;r= of Roeoourne with 
respec; to Dampier are ongoing.

The Public Works Department will 
!a'<e over certain responsibilities m 
relation to water and sewerage 
services for Dampier. Tom Price and 
Paracurdoo and it is anticipated that 
the hospitals schools and pohce 
stat'ons will a:sc oe taken over by the 
State DV July next year

As 'o r ecast :i me i 93 1 Annual 
Report the Comoany launched its 
Home Ownership Plan :n Juiy 1982. 
a n e' a D o r c c r i a t e legislation was 
oasseo by me Western Australian 
Government changma tne nature of 
ihe lancnoid ng n me towns 'rom 
leasehold to freenoid THIS was 
necessary ;o 3:iow the sa'e of homes 
to emoicyees

Extensive s-j' 1.evs to oermit individual 
lot ::i.es -.v:i! be co~c:jc'ed over the 
next three yea.'j """he Company has 
agreed to seii -iOO houses and as at 
31 Decemoer. '332..vasmme 
process of conciuci.-'c co~.racts of 
sale for 250 houses c? which 53% are 
being purchased by v.ages employees 
The Company :s de : ign;ed <vi:n this 
response

Continu;na investment by
C G m m e r c • a I 3 ^ c p '• i v 5! e enterprise in
me towns ^a'j oeen very sat'S'yng

Limited for the 
981 ar.d 1932
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Industrial Relations
The firs! half of [he year saw a 
substantial amount of industrial 
activity causing lost time Much of 
this lost time was attributable to a 
major strike concerning absences of 
union convenors and spanned a five 
week penod during March and AC':! 
affecting all areas o' the Compar.., s 
operations !nd^SK;3i action by 
employees O' the Company during
the year respited in 3 : oss 31 10 58% 
of available hours

Negotiations for a new- indust^ai 
agreement we r e completed a; ;ne 
end of January However, only three 
of :he nme unions accepted the 
Company's offer with tne r em 31. "'••".;) 
Six opting for an award arbitrated Dy
the Western Australian indust-ai 
Commission Tne arbitrator, of mat
award involved lengthy near.-ncis on 
site and was compiled m Cc:o:~o r 
The Comrrnss.on ha need ::own •(•, 
award on 10 Dece^orr 1 J>32

Activity in ;he Western Australian 
Industrial Commission 'hro^gnou!
the year has oeen sicniiican; The 
strike in Marcn/ ApM caused the 
Commission to direct tne AsS'Sta'S
Registrar a; Karratha ;o jr,cert3-:e 
an enquiry into tne Corroany s 
industrial relations procedures T'i-5 
results of thai ervq^'y are "ot •/--• to 
hana However experience 
throughout ;ne ;?3; !r,d:c?.:es :'r ;•.: 
those proC5l!ur-j-3 n;ive !-"ie S'.iCPOr'. of 
the bulk oi trie v. -jr'< : orc= a.".o are 
working 5SHS'3CIor:.! y

The consider
and effort in
the mdust.'.a: relations chmate -esuite
m a decreasing incidence ci t:.~e ; ost
tovvards the enc of i-^e year '• s
hoped a more stable 2-^d r esoo r^s O'i
attnuae is no-.-. e~e.r qmg

20

-, ,.

4
I F 3'jrston 
VIa."-agmg 0 
Hamers'yy !r 
23 ? e b r o a • v

101.' years 1976, 1
r.cs ^mc; 
3", 1231 ai



Directors' report
Hamersley Holdings Limited
(Incorporated 'n :he Australian CaD'tai Territory)

Your Directors have pleasure m presenting the Annual neocrt and Group Accounts of Hamersley Holdings Limited 
("the Company") and its subsidiaries ior :he yea.' endon 3 ' Decamce'. 1 932 ('Lie financial /ear" 1.

Directors
At the date of this Report, the following are Directors of 
the Company.____________________________

Sna'enoirjinys .n me Co"ip3nv 
and m related co'Eorai.cns js 
snown in me 3egis;e.' of 
Oirec.',o'S SMa'enoidncjs 31 
January 2 '' ' 933

Director

Hi-,1. SOL CRA COM
T Barlow________- 331?___' 7 5-^2___3 73'3
J.T Ralph - i7! 33? —

I F Burstcn

MrJTRalphisaiso a director o' GroupCustod'anPty L'miiedancCRAGroupStaif^und^y Li.mitej. which were at 2 i 
January 1983 !ne registered holders of the following shares as Custodian Trustees "or '.he CRA Group Staff 
Superannuation funds

AB3PEv:AT'0'-«S

SCL — clji.'JJ'-^ i-.- CoDB-3' :.'•"••:? J O';h-Jr.- S.1J.-..-3 .M

hHL — ^fl

Activities
The pr:nc;P2i acVvl't'S of !"e :.0 r r2r,ri'- "s ir? ihe G'TM" .'!'..- r inrj :!•>•; i.r.i-r ,:<?! yea' .\ 5 r e "r ": -•: n o far scor;. 3."^ 
shipping o' -ro'i cr& e«.r;ior3'.:ort for rpmera. deposes 5 •?.'•/ cing Jt ssies CD"! r..ict s c- 'Ov: i.on of ;-ja. '"iirbour and snip 
agency services, s^i^bro^mr; 3nc! co"1.iut'a"".y c-i'tic-o.v 'j.i i n s^ 1 ":; no .'enc'-rei -'ais--'^ ".: :.".'-i".'_5 'or -j.jc.n 
purpGSSS SPC nvsitT'cr.; 0' SUi'3:j5 .'o"C3 During T r,~ ::riapc.«i vr3r. no S.cn::iCJ"! :^9 r'~.-: oc.t-.,•'-•>" :n :r.s nature cf 
the activities of any o: ;he .'.orpor = ;iOn3 of the Group

Revenue 30
Net sales revenue o' :ne Group inc r easec' DV 29 J o r.-om $--3 -2C GOG -n 193' '.D 5 5"" £ 933 -'.X !• 
higner prices and a mere iavouraoe 5'JS SA exchange rate. .'Oi'.vitnstjnJ;.ng 'eJucec S"ic~e 
depressed ^arke: cere rcns

Earnins

Hairierslav Holdings Ujri^od for the 
jl o -^ - ' years 1975, 1973^ 1931 and 1932



Subsidiaries
No suhsid;ar:-j5 .-.e-e ai.-;j •;•.: or ::.--.;^3-^:i c' ::•.<.••'.: :"•- '.!'.-.". :-.• ,--*,'

Reserves and provisions

The lo!:ow.r>c ~-c.\-.:'.\:-:. ~ov-?rn^'s occ^rrec: ^n rfiec.-o-s j":! r-r~,-:G. :/rs ;v..-' n.;: :Vi" ':-..j"i a' ,-rj'

Harn:iV.ey Holdings L.;nv.;cci Pilhara H:irhour Service t':v !.:rr,::cJ
'tv m ASSCC-CHS Co'^ca--!v -Vs-e-.e 3.Tng Si'.i-.--- -..•iJ-.e •"--:•- i ;."

31' i j CO:' -- "--': :'.T~ 3-er •••:, s 3 ' 0 ; ':.•".

HaiTicrsley Iron P:y LirniisJ : ,»•.; --^^'- ";,:•.;; ..-•: ;-- :: :':<r'.-; 
tmnicyie 3cr--eM d.-vj C :-•.:• Pro.. • -5 .: us — "-:•• :-.;; «.;:-r -.;;•-.;-' -i V- ; '.' 
- ne: ;ra--s;e' ;rc~i e ' 335 ;-: ."

,...

-.0 5j=3 ooo ^Jv^::;^; ;,..„, v, • .-•- - -
rxc.naf.ge -•u';\:a:'0 ; ". -T :.•.-• 51 r-"1
- ne: :.-3.-is:5.- • j i" 73^ :-:-j

P.xflC A5Se!3 "-•'. =\:?;.cn ."vS-':-.--
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:.r..3-ic.irii ,••;•-• 2 0
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c- S -^^ :, i,:e-M.,-; r; , 3 .^ j:y ._.,,. : r3 - = ... ,, .; ,..., ... ,_,., ..;,... ., ; ... ., . : . ; c . ..._.
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operations oi a'-.v -^pp-a^c" :n ;'-e
Group for !"e next s j-;.Ce id. rig 
financial year

()) d) As a; 10 Fsti^.srv. ' 953 tr-e-e 
were 659 ordinary s^3'enc-'.:-'3 v, ~.o 
held ali ;ne Co-ioa'-.vs ss^rJ ca~i;3 
on which :he vc!:r--o ':gnis are 
voic for eac-'i snare he:J

!n) As al 10 Fenr,. ?..--, ' 9:i3 :r-e 
tweniy 'arges; •-. o : c -5 ' 5 ?' •n-r :x :: i " a r ,• 
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Hamersley Holdings Limited and subsidiary companies

Statement of earnings
For years ended December 3 1

Hamerslev Hoidmcs
1982
SOOO

25 715
19498

1 078
46 291

i 98 1
SOOO

27 183
12 7S7

l 79 1

Income
Net sales revenue
Inierest from subsidiary companies 
Dividends from subs.diary co.mrsdr'ies 
Miscellaneous income

•Mote

13(0

Hamerslev Gro'.;3
1982
SOOO

573 933

14 222
593 155

1931
5000

49 420

4 156
453 5/6

91

25715 
42

25 848
20443 

239
20204

219
20423
20 156
40579

(219) 
(19404)

27 !83 
200

2" 665
14 095 

162
13 934

413

14 347

'8 3 SO
32 697

1413) 
(12 '28:

20956 20 !5a

Costs and expenses
Production costs of saies ma-kenng ar 
administration expenses 
Depreciation of i.xea assets 
Exploration and development 
Amortisation of de'er'ed exnenrM-jfe 
interest paid/payable 
Exchange losses inetl

Earnings before tax 
Less income Tax 
Earnings after tax
Outside shareholders proportion 
of earnings o( SuO^d'ar.e? 
Equity in associate company
Net earnings
Retained earnings brought rorwar;! 
Total available for appropriation

Appropriations
Transfer to equity in associate
company reserve
Final dividend
Retained earnings earned forward

2(0) 
; 4

2 
2Ual

2
3

311 379
99 793

3 238
1 714

26069
11 058

453 751
139 404
84922
54 482

(16) 
219

54 685
187 239
241 924

(219)
(19 4Q4)

300 555
78 331

4 853
1 209

27 767
1 56?

39 166
22 357
16 809

17 179
182 501

'4! 3) 
(12 123;

10

222 301 137 229

Notes on pages ' 2 to 1 3 :nc'us-ve form par; c! :h;s s'.a'e'-e".; a-~.d a.-j to be resa >n co

.1313
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years 1975, 1973, 1931 ar^c 1932



Hamersley Holdings Limited and subsidiary companies

Balance Sheet
At December 3 '

Hamerslev
1982
SOOO

60637
68 799

683
20956

151 075

151 075

137798
39 688

177 456

55038
19 4O4

344
74 786

403 347

220716

693

1 583

180354

1
180355

403 347

Notes on pages

Hoidmas
1931
SCOO

60 637
58 799

464
20 '56

1 50 055

150 056

162 541
44 605

20" 24r.

47 J67
!2 123

2:3
59 3:3

417 1 ': 5

250 47^
474

1 470

154 683

• ;
1 C 4 5 :' -

4'7 1 • 5

i 2 : 3 i 9

•

Capital and reserves
Ordinary snar-vs
Capital reserves
Eouity in associate company reserve
.Retained earnings

Outside shareholders interest

Future income tax liability

Deferred liabilities
(Maturing later ihan one vea.'i
Debenture stoc^ ana other secured 'cans
Unsecured ^osns

Provisions

Current liabilities
San< ovo'drar: — unsecu'ed
Creditors
Dividend movable
income :a<

Total funds

These funds are represented cy

Fixed assets
P r o 0 e r t v 0 ' a n t and -vn u 1 0 ~! 5 n !

Subsidiary companies

Investments

Advances

Future income tax benefit

Current assets
Stocks anr stores
Debtors
Short te'm dencsits
Cdsn a no banv. o a I a p c e s

Deferred expenditure

Exchange fluctuation
Total assets

:nc,'usr-e :~.-.-p 03': o; :h,s s;a:emen' a"d are :o ?,=

Contingent liabilities

Commitments

ramers!

1982

Note SCOO

4 60537
5 880 148
6 633

222 301
1 163 769

12
1 163 781

7 161 798

3 177466
9 710

178 196

!0 13531

7 545
• : 1 1 1 725

19 404
T 86 405

225 079
1 742 385 1

; 2 1 430 794 l
13

15 693

15 15201
7 1 247

17 113331
IS 30330
19 1 20 290

562
270 053

20 5 542

2'. 10! 173-15
1 742 3S5 i

'•rad -n conunct'Or1 '.he rev/.;-.

'e'er : C Si O • i 24

refer to Mote 23

EXHIBIT "5"-Anr.Lial Reports cf

ev Group
1981
SOOO

60 537
497 338

464
187 239
745673

(4)

745 674
159 525

207 246
332

207 573
13 607

9 031
102 531

12 '23
40 791

164 53 l

290 915

099 504

474

!7 '70

6!5

87 955
36 357
28062

463
'52 353

7 387

2 307
290 9'5

10

20

30

1313
Hamerslev rioldir.crs I.:_T_it.ed for the 
years 1975, 1978^ 1931 and 1982



Hamersley Holdings Limited and subsidiary companies 

Notes to and forming part of the financial statements

Note 1. Summary of accounting policies

The accounting principles adopted by the holding company and 'ts Subsidiaries are m accordance with the accounting 
standards required by the Australian accounting profession and/or by law anc" are consistent w:th those adopted m ;he 

previous yea', unless otherwise stated___________________________________________ __

(a] Historical cost convention
The accounts have been prepared under the historical cost convention ana have not been ad : usted '.o '.axe account p; 
the current costs o< specific assets or iheir impact on the operating -esuits exceo; to the extent thai they are reflected 
m the valuation of certain non-cur.-en: assets

(b) Consolidation of subsidiaries
Conventional consoii oatiQn principles are aopi-od :o ;ha accounts o. :ne Suosidiary compares :.s-e-3 -n .Vote ;3 _____ ]_ Q

(c) Consolidation of associates
Equity accounting is applied in respect of the group interest -n e.Tr.'ogs and reserves of associa'os oe'ng ">ose 
companies -n wmch the Hamers : ~v group's equity snareno-d-ng 15 trom 20 ;o 50'i together '• :~ pa-'tic.pation ^n 
commercia: anj poncy decisions Ecuiiy m earnings and reserves of associates 13 usually on'/ 'ecog^iserj :o me extant 

ol net asset bac<:ng __________________________________________________________________

(d) Income tax
Tne income tax charge is calculated on earnings before tax. a'ter allowing 'or permanent d-fferer.ces Cert-am 'terns of 
expense, pr-.nc'pally depreciation and ot~er provisions, are daimec tor tat purposes in dii'e'en: yea's from those m 
which they are cnarged agams: earnings and '.ha resulting taxation timing differences 3'S reported as future '.ax liability 

or future tax oenefit it is not group coiicv to carry forward any par? of :nese deferences as an asset v.-nere there can be 
aoubt as to us eventua ; recovery While this poncy nas not charged. trie procedures :or its app.icator '.-.ere revised m 
1932 and as a result :ne tax expense ''or ;ne period //as reduced oy 5752 296 of .v. ich s -3 7 2-6 : -3.3:55 :o pr'or years 

_____________________________________________________________ 2 0

(e) Foreign exchange
Monetary assets and iiab-mt-.es (and contingent liabilities — Note 2« ; n fors-.gn C'j'rtncies have Orei '.ranslated to
Australian currency 3: me 'ates of exchange ruling at oaia^ce dj:e
Net unrealised e<cicinc.e gams/'osses or- ove r s-;as bO"O'A-'igi are reiiectes ir an e<charge -uc'-a'.ion account anq are
being proviaed for Over tne period o: related borro^.^nqs 0:"e.- monetary ga:ns anc osses arf 'ecogmsed as they
occur
Assets, liabilities ar-d earning slaterren: -terns of overseas subsidiaries have been translated -nto --.ist'anan currency at
the rate ruling at balance cate Ai; gains ano losses arism-j on translation have seen iransie'rej '.o ?. translation
fluctuation reserve" as par; o' shareholders ecuitv T n.s is a change from the ter^pora' or 'h,s;or-c ~e;"od used m
previous years 1931 comparative figures have been ajioSted :c -'eflect ;he Tiror pnjr pe'iod e'fec: of ;"'S charge __ 
—————————————————————————————— . i _ = ———— 3 Q

(f) Depreciation of property, piant and equipment
Tne annua; charge ior depreciation is ce'.e'~:ne^ ov ciiv.a-."cj ;ne .vi'ten do-.v-. value D' indiv-juai assets r.y tr.e lesser of 

their remaining econom-c u s e ' u I life or 20 v e 3 f s __________________________________________ ________

(g) Maintenance and repairs
Maintenance and reoair costs mciudirg minor re.-ewais are chafed aga'ns; earnings as mcu'reo ?•••?•.•• s-ons are 
raised m respect of pericd't overhau's of m a ' o r .''•.v'aimn p'an: ;.-;e e-.-C'e of .-.••^ich e.>. 'gn-;s bevc •"-.•.• s~e i.^jj^c.al vear

(h) Stock valuations
Stocks of ore and pellets ar.-"1 va ; ued at ' h-o O'.ver o ; ne r ":3iisjb!e va'ue ei;.'J c-rer:t crod'-C'''.'^ c^-jis Ccsts are assig 

10 Stocks on 3 ?:FO b3Siri_^:!j:r j!d;ustmeni for apnor .T'.ai"in7!ue.j'_"es~Snd -nclude a'l r-.ater'a's :a:."'j'jr 3 <-.;-; ovarnear.ts

reiatmg dirc-ciiy '.o me .Tuning treatise""1"! 1, 3nd~3~a'5"e processes Tr.-s -s 3 c.is^ge ; rom : p.e oas.s ot /3'js: on 
used previously The ef'ec: of tnis change on earnings is snov/n a; Noie 2-.O 
Stores steeds are vaiued a; cost witn dus a'lowance for ooso'escence

(i) Exploration expenditure ,< /-\ 
Expenditure on exploration evaiL.a: on or research of iidivicuai n.-O'ects -s •/.-••:s-. c': as :r-;-r'ed -Tj.vever ,vne". a 
protect reaches ife s:a;;e -•-"•ore future ^(pen.-.ii;,,.-,: : s expected to be recouoe: '"rc...j'- /: o .'• i -:,-"-; :T or :-,,•>. 1-3. ail 
Subsequent expenditure :S cap'taiise.T Protects 'o f .v"ir.h exoer'.dtu'e is cjrr-e'J lor /.?•_: 35 an 33je f J;'-'; Suc- : ec: to 
annual review jno '.-.rifei co-.vn to estimated rej'isaole va^e .1 3 pe.'mane"! ".T-in ; . r en '.n vj : uo ^ ;o"s.-";ire;j to have

Occurred __________ _________________ _______________________________________ _____ _________________

(j) Development expenditure
Deveioprr-jr-.i exoo" d ,tur e -n the in.t.ai1 estjri .sn.-r.e^t ol jccess to ••'•.r-e'd 1 res-".es to-j-":! K -.-r .-. f CSP '•j'-ssa e<pioraticn 
and eva'uat.on ex;;e.".c tu.'r -n 'espec: to '.rat pro ; ect ;s rarrieu : or.-'.3r-t 35 par: of ihe cji' o- :."--• ••"• f-e proper'-/ ana 
with, me written down vji-^e arrort.sed over tr.e snorter of '."e rr.me 'it-3 o r :•.-.-?.".:•-, v-? = 'S Suos-jn^e"' "e-.e ; jO"'.eni 
expenditure ,5 charged aga ns; earnings as incurred except v.nen sue". -=<pe'"Ci:-j-'e 'esu'ts m 5 ;n-!',-a.n: ; ^ture benefits. 

when a is came 'j 'orwarrj as an asset and amor: se-.: over t"-e 'esse-' of :he ye' .3d of : - e or;no--; or :/.on:v /ears

(k) Capitai-sation of mte'est
in;£>;-;'.;t o." '.;''..-Jj; t/;^ r •-..-.-? ,t 'Or '--j'O' "j"-'^' r;.'0 c- : S 'S •'.:?." t-3 o-"1 t : .i T r'0--'J ' : 0'^"' •."'. - }::*,-"-."• ,.rr^.T--: ";• ".^

EXI-EEBIT " 6 " -.--vnnual Reports cf
Harr.ersley Holdir^.gs Liriited for the 
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NOTES Continued

Note

Note

2. Earnings before tax
(a) Earnings before !a< iS arrived 3\ alter charging and cred:l-n-_; me foiiow.ng items

Hamers-eyHoidincs
1982 1?3!

SOOO SOOO
Charges
interest paid, payame
— Subsidiary 3 713 4 £23
— Other borrow. ngs 22002 22560
Provisions for future l;3t:i ; ihes ("-,'015 '0)
Auditors' remuneration (Note 23) 23 34
Government royalties
Loss on sale ot !i*ud assets
Sad dnhts
Credits
interes' on shor; term deposes
— Re!a:ed corporations
— Other
Profit on sale of i-xed assets
Profit on sale of investment m related corporation 43
Dividend from unrelated comnany 1 1

(b) 1 932 includes additional depreciation o'- s 2 7 452 as a result of revaiua'-on anc cnanges :n 3ise'
assets m 1932 (".q^e m SOOO si

(c) Chanoe m Oasis of ore s;oc< valuation decreased net earnings by S3 38' (figure .n SOOOsI

3. Income tax
(a) Tne prima racie tax payable on the ooera'ing orofit dil'e'S ov more tha n 1 5''i iro-n fie income :a<

accounts and is reconciled as 'oiiows

Operating profit before tax

Pnma facie tax 31 45%
Tax effect of permanent .inferences

Reoattiapie dividends and exempt income
investment and Ot n >?r a'lowjnces
Net exchange 'osses
Non-allowable depreciation
Other

Under/lover) orpviSidn m previous year

income Tav expense

Tax effect o' un-mc differences
Deferred Depreciation.
Stoc'</inventory ^aiuatior
Disai'ov.-ed p.-ovis.ons
Otner

Under/iOver) provision m prevous years

Unpaid port. en ot prior year s incom-j ta< l:ab-!-iy

Provision for income '&t

(b) The e't'e.::i\-" rate of income ti< 'or :-:;ir"u.-;-e/ H.-i.-ti-.-js >;miied •$ n_-j,ici":ft as f.o ma o-.'v o: is

comprises 'ebanao^ divu'tsncs

Hamerslev Group
1932

SOOO

25069
913
141

33 933
27
14

11 638
679
240

1

; .ves "f ca

provided i

Ham,
1982
SOOO

139 4O4

64 123

(319)
(4 173)
5364

23352
437

(3 365)

34 922

(5 747)
(4057)
11 229)

10
9376

33 275
3 IX

36 405

t:,x-; -e *i

193'
SOOO

27 767
2 303

15'
25 202

1 700
2

' 593
1 145
1 229

43
'

r;am fued

n the

ersiev Group
1 98 1
SOOO

39 166

13 015

(595)
12 312)

708
10 945

157
!4 072!

22 3:-7

(9 756)
4533

(326)
570

: - ! 693)

B 730
350' '
40 79 1

• n , n 5 5

Note 4. Capital
(a) Authorised capital

The autnor;sed c£O'!3i o ! f-:; Cnni.nj.-.y c-o.mo"ses 3COOCCOOO orj.njrv shores ct 25 'je.i'3 ea.:-n -; 7 5 C C S';0'" .;'?8' — 

S 75000000•_________________ ________________________________________________.

(b) Issued capita'
The issued -: = ;>iji of t~e C'.;m:3n v ^s 2J2050COO or•,'•.-.-3.--, zr;,:=:•; c : 25 cs' 1 '; e.v.-. :..: : v s'i-- 
S6C537 e>OC-1

Note5. Capital reserves
3X0

Hamersiey Group
Ba:ance Decamoe.- 3' '33'
Asset re>. jioj'.ion _2-v_3- v ; '.'j'-j,2

' 932
Hamers^ey Holdings

50
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NOTES Continued

Note 8 Continued

Description Amount Outstanding 
December 31. 1962

d) Gua.-jnteu'l debentures US 5 7 950

III Guaranteed bearer oona's DM 42 600

!kl Guarantees debentures US514 1 ! 9

Interest 
Security Rate %

Se-ie-j 3 30
SOCu.'.'tv 5!OC<

Series E 6 75
Sri''ur 'ty S f O' k

Ser.es? 30
secur:tv s : .-x.it

Repayable

'933 to
1 986
13S3 to
• d 3 7

1983 tc
1937

Note9. Unsecured loans
(a) Hamersley Holdings

Repayment ol \"-s debentures anc! bonds re'erred !O in \o'e 3 ooerates :"> p-o tanto savsraciiO" oi mese unsecured :oa~ 
wh.cn include ? 23 990OOP j!93 1 — s32 154000) owing to a subsidiary comsa.-v

(b) Hamersley Group
These loans are reoavaole O 1

Note 10. Provisions

Hamersley Group
Long S-'vice Leave
Employee Benefit; anc Other

Some ol the above orovision

Note 1 1. Creditors

ver reriods o! uc to four years The mierss: ra

Balance
1931
SOOO

7 09 1
5 5 • 6

13 607

5 include amounts y.-nich may fal: due within :•

tos va.-v r,e:-.v=-:-

Charged to
earmncs

SOOO

2413
(1 500)

913

We've -'lor'lns b

n so. 3n ^ i «;. r.s, 3r,,

Expenditure
& transfers

s.000

H 154)
165

!939)

u; Such amounts cann

V;rn

Balance
1982
SOOO

8350
5 181

13531

ct be

HamerSiev "D'dinQS Hjmfrrsley urouo

Instalments on ''O r:g ter-n ;-ja

Debenture stoc* and other
Unsecureo loans

Trade CrecHcrs
Subsidiary ccmnan.^s
Otner rallied corcorations
Other creditors a^-d accrued

Secured
Unsecured

1982
SOOO

ns due -•. thin ', 2 months

secured loans 43 407
3 332

6 209
2

: i3!Ti,,!ieS
1 397

691
55038

i 33 1
iOCO

9 702
23:2

32 953

1 OS5
394

47 467

1932
SCOO

5025C
139

18 506

847

4332
37 642

'11 725

1 93 :
3000

35 201
337

13333

492

3 137
44 475

102 531

Note 12. Property, plant and equipment

Freehold and leasehold land ond buildings 
- A: cos;

Less acc'jriuiaiec de:rec--r.on

1982
SOOO

56317
13512
39 305

73335
13425

— At incesenr-jnt .'3i-..a!io" -- January '. : 932 
Less a^C'..':iu'a:ed d-icre: .5:0^

Plant, macmnery and equipment 
— At cost

Less acc;..r~u31i''; deo'-sc i'',;n

— At ma-JO;j"dc-r-.t '.al-.idVC-n — J'j\ '. ' S73 
Less 3CCum;, : ;:e3 decree 3Pjn

Less 3 :c,.."i^.j:^\: co;;-i^..-: -.'.; •>

202 259 
1i 573

190531

251 130
38 53-0

162 540

759 450
155 522

324 4U!
__40 734_
233 657

13Z3
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NOTES Continued

Note 12 Continued , Q2o''ne ' s;ev G ''n-°
i y o ̂ . i y o i
SOOOSOOO 

Mine Properties
— At cos: 24 609 

Less accumulated i>2prec.3tion __________1 1 377
__________'3 232

— At independent valuation — Janua'y !. 1932 66635 
Less accumulated aenre^.at.cn 3 331

63 304

Capital Works in Progress
— A: cost 16 570____40 -'.97

Total i Q

— At cost 324017 522793
— At independent valuation — July 1 1979 843285 344523 

— January ' 1982 593 335__________
1 760637 ; 467 421

Less accumulated depreciation
- At LOS: 105 102 237 933
— At independent valuation — July l ;979 169043 129 934 

- January l 1932 55 593___________
329843 367517

1 430 794 ; 099 604

The revaluation o' certain property plant an;1 eqirf.rne'M 3! J3n ;J 3'y ' '932 was m iccordanc-; .vi'1 ;>ri independent 
valuation ov -r k.0f Aust'ava Pty Limited. Const.'uCtiCjf' E'lcmcers and ?'c. ; ec; Manage's T*. e ' :n-_-eise >n r.et 3Sse !. value 

________was 5332 ^9? OOP_________________________

Note 13. Subsidiary companies
(a) Shares m subsidiary companies P'a-^e of C'.iss o' Hamersiev Holdings 20

incofporat'Cn S".- f e_ Investment at Cost 
—————— 1932______193'

SOOO 
42 COO 

10

Hame'Siev iron Finance .\ V : 1 OO'o owneJ snn
carr.es on business .'• ;he Met^eriarias Meine' ! 3ivs 0'-;:-na-.-
Antilles) Antilles 18 18

Hametsiev Exoio.-at'Of: P:-, Limited (99 3% o»vn~d! \Vesie--i O.-di.-.a-1/ 1 l

Hlmei Co-porat-on Lim ted ;99 9''o owned; Victor.a 0'0;r'a^ 1 i

.Ve;aii.s :Jd O.-es L'.miiea (3'D 9°o ow.-edi Vv'ister-. 0-d-^d', 1 1 _,
Austrai.a J °

i 200 ! 200
43 231 

Hamersifcs1 iron ?;-,• L.'n.ted has —

business 31 X'eir.'Ov,.-.T:-- -ei'.r. and Loncir;n E"; anj.

(in) a 60% ini.e-'es: m \0."r,ern C'053 C'is.-;e.':.'ig 
Limited A/S. a company 'ncpr pcrated -n

(b) Long term debts owing oy subs diary companies ' 77 435 ___20^ 245

220715 2504^7

40

!c) Group contributions and dividends
Ct.rmg ::-e yea; i% o"ic-e'\i :•; 'ne jrou;; '.'•*': tj i-e j ;o :n-: .--:•-,-., :3 !.-..• :::~ •,•? D: 3s ':• .;:,•.i

•^ jn!' 1 "-..:!"!' s ;o
Cor-so-i.Jd 1 -?-". .";=: Qiv.rienci received

__1^932_____]_£-.^ 1982______'93'. 

S-COC C-OCJ S-OCO 5CCO

HaT-,,;rs. : y HC.J,-.OS :. .-ve.-i 925 ooO 
Hjrr-.e-i-ev :.-:;- "':/ .•-::?-: 1 O V / 5344? '4^^^, 19 4C-: 12:23

J_ '. ) *-* i

50
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NOTES Continued

Note 1 3 Continued
Cor,ir.;\it.ons to
COrisOl'.",!trd net D'viciends .-CPiv-1

earnmos • lr om subsidiaries

Note

Note

Note

Pilhara Harbour Services Pty Limited
Hamers.'ey Japan Lim;'eci
H a m e r s i e •/ Europe P ; v L-mited
Nortnern C.'OSS Chartering Limited A / S
Mount 3ruce \-';ninq Pi, Limited
Hame.'Slev Iron Finance N V
Hamers'ey Exploration P'.y L-'~"ted
Hlmei Corporation Limited
Meiaihsed Ores Limited

14. Exploration and development
All costs incurred in '982 and 1 98 1 we'e written oil aoa

15. Investments

Associate
Shares "i unhsjed company at cos;
Add ^diHty ir. retained earnings

Bemg snares m unlisted company a:
directors vacation 31 ye.ir end

Other
Shares .n unhsied companies a; cost
Less Provis-on !or poss'ti^ loss

TOTAL

16. Advances

The long term portion of advances composes

The Rural ana Industries San'v oi Western Ausirans
Government of Western i.js;.'3i'3
SuU Sh, opmg Associates L TViec
Reiatea corporation
Other

The deposit .vith the .R'j.-si and induitr.js Ba^.r. o' 'A'ssie'.i
services a' Karratns na-^e.'siey irrjn ?:y l.-mited jurre-ntiv
approxmjielv S! 73GOOO ^n;it vne vea r : 99 7 The •::e r ''"1 ' :

1982 19S'
SOCO SOOO

94 559
53 27
29 3:
24 66

112 (49,

54 685 17179

i.iSI earni.-ios

Hame^le, rioicir-cs
1982 i93i
SOOO SOCO

10 10
683 -".64

693 474

45 4b
45 45

693 474

H3fPOf;,py H-"!rC^!"'JS

1982 ••'•ii\
sooo s :oc

1 583 l 470

1 583 i 470

Au5"3i:a IS in r,cn£rC!'On >vi:n '-.e P';\

has 3 co"mi;,-re.i: to oav arn^a^ :e=i-5
.; .3 'eoj'.aoi^ over :^e si.-r-e oe-icd

1932
SOCO

94

19498

i-ame.'
1982
SOOO

10
683

693

45
45

593

^amer
1982
SOOO

12 271
1 209
1 533

15
123

15 201

."Sion n; hQijSi

rentals to the

'93i

s 300
559

12 787

•siev Group
1981
5X0

10
464

474

45
45

474

siev Grouo
1931
SOCO

13 630
1 350
! 470

25
195

17 170

ng and
3anl< of

Karrai.na areo and 15 .-eoavac'.-: by 1JS5
Bulk Sh'opmg Associates L:m,;ed i'^ 'AM.en Hamersiev ^oi^^-gs L'miteo r-as 3 r-C'.'i <",'••-:!,'. ov.^= =-^c ipera'es a sux 
O r e carrier

Note 17. Stocks and stores
5982

ev Grouo 
1351

Ores and oe^ots 
Stores inc'ud..";; 
Livestock

fi e i er \otrj l .h 1 •

46 272
55

4
57

113331 37365

IQi

20

30

40

Note IS. Debtors

Trade ce'ntrrs
SubS.CU'v Clr-r.:;3n e3 
Other re.ite:: cj-;:j' 3: or

1982
SOCO 

130354

130 354

1982
SOCO 

22 246

422
3 212

30

321
9 333

325

EXHIBIT "5"-Annual Reports of 
Haraersley Hcldincs L.iraic-3d for the 
years 1975, 1973^ 1931 and 1932



NOTES ConuiHicd

Note 19. Short term deposits
1982

Oln«r

SCOO SOOO 
118757 35597

1 533 _____ 2 365 
120290 38 Co 2

Note20. Deferred expenditure
The expenditure 'S siaisd at cost less amounts amc-dSrjii Tne aa^rKes 'jnaTior!i3&d com or>:.- > 50 OCO ' ' 98 1 — 
S335 000: ,n respect o! LOS:S oi sorrowings anc! 56-32 000 : 1 33 i — s 7 5-9 000) rjeinc; cos; o: f n. ; -.-,av locomoti 
reD',:ikis and contr.out'O.ns for me erection ol school ann cmer io-.-.-nsmn :,= c<i.;:es T~.ese costs 2^e h^rvj amortise 
Over periods ranqino from 'ivS !O e:C.n : vejrs

Note 21. Exchange fluctuation

(a) Exchange loss

cr. re-Daymen:

Provision lor oossioie n r : '-AChjp.ge ioss^s.-'.'ga "si
on iui'jre :O3."i reoaynie'" ' ?
Loss-'i'ca n; on o:'ier r-iniel3fy 'len^

1982
SCOO

42
42

iOOC

200
200

1982
S.-300

7833
4 034

3799

7320
(561)

11 058

ey o'Oun 
!93:

sooo 10

(250;

(b) Exchange 'luc;uation

Net unr^jiiseo exc i-s-Tj? ijss-ss
Less A;.v,um u :jfec: orjv-S'On 'o.' possible ijssos

29564 10 24;i 
11 719 7 933
17 345 2 307

20

Note 22. Directors' emoluments
No enioiu~ie.-iis wi-re receive:!, or 3:1 .-hie an 
d'..rmj me period -n 1932 0' in ' 9i ' Ry —

(a) Directors ol me 
ail bonuses 5nd

'-.•.' < -:ner :r

r.-31'Ons !in<.!jd:na 
O'jnt ;ece.--.eo: or

(b) 30

Note 23. Auditors 1 remuneration

Total amounts receivable by ;he 
Auditors of !he company for —

i'aj Au"-: oi :ne .•io-'om;; Co~'0iinv
Ih) AuO'! •';' A,;r.o.,--:5 Ol J.;C.'S.O.c.'.'.

Total amounts receivaaie by 
other auditors for.—
fdi AL.C-'! O! S'.CC'u'VS Q! i^T S .'.i'tir

1982
SOOO

23

23

7
108

1 i 
107

40

1.32B

EXHIBIT " 6 "-Arjiii.q 1 Reports of 
Hamersiey Hoidir.cs Ujvited for the 
years 1376, 1973^ 1981 and 1982



NOTES Continued

Note 24. Contingent liabilities
Hamersiey Holdings 
1982 1981

Hamersiey Group 
1982____ 1981

There are contingent liabilities outstanding 
on which no loss is expected, as follows
Secured
Debenture Stock issued as security 'or borrowings of 
subsidiary companies (plus interest at varying rates)

Unsecured

d) Slamo duty m connection with 
registration of trust deeds

(n) Guarantee m respect of equipment loans made 
to a subsidiary company (plus interest at varying 
rales)

(HI) Guarantee given to Bank of Scotland for loan to 
Bulk Shipping Associates Limited

SOOO

46539

427

987

SOOO

70 104

466

712

1 010

SOOO SOOO

427

987

466

1 010

Note 25. Commitments
(a) Capua! expenditure commitments not reflected m the accounts totalled approximately 54 54 

S23 238 000)
(b) Lease and hire commitments contracted but not provided lor m the accounts are as follows —

4000(1931 -

Hamerslev Group 
1982 1981

Land and Buildings
Plant
Mine Properties

Due within twelve months
Due after twelve months

SOOO
3098

, 2079
1 211
6388
1 537
4851

SOOO
4 319
4 567
1 763

10649
3 312
7 337

Note 26. Ultimate holding company
The ultimate nolding company of the Company is The Rio Tmto-Zmc Corporation PLC (incorporated m England)

Note 27. Borrowing corporation requirements

Debts Receivable:
not later than 1 year
later man 1 year but not later than 2 years 
later than 2 years but net later than 5 years 
later than 5 years

Hamerslev Holdings

1982
SOOO

180354
23 730
75 103
80236

359 423

1981
SOGO

164 584 
47 C23 
65 464 
96 227

373 403

Hamersiey Holdings and
us Guarantor Subsidiary

1982_____ 1951
SOOO

151 460
2015
4 645
8 417

166 537

SOOO

75 592
2 515
6 759
7 700

92 566

Liabilities Payable:
not later than 1 year
later than 1 year but noi late' than 2 years
iaier than 2 years bu! not later than 5 years
later than 5 years

74786
23731
75 102
78653

252 272

59 810
47 028
55464
94 757

059

224 440
23 871
75 521
73 804

402 636

164 390
47 154
65 670
94 757

37! 371

1327

EXHIBIT "6"-Annual Reports of 
Hamersiey Holdings Limited for t 

1976, 1978, 1981 and 1932



Consolidated statement of sources and

Sources of Fur-.cs 
,\e; earriirvjs
A.-J ci E x C ^ 0 "i g : - 3 5 S a. 2

GQvirrrr •:•:-; rc/J^es Dro^;;e.J

income !3» 3 fO-'iC -.'•;: 
Long :e-.-n D Dr .'ov- 1-1- 3 
D"i'-.'-;350 ; ri c: 1--:-' •/..;.-< .-.5 C3^::-V: 
Oiner

App.icaJions of -^ncs

Oiv -v.-i^5 
:r-.fi35c n -.is'- :-.jf-.]' : 
• "cr^jso i': ::-"•'!! -v j. '.-...••: ;-n:: = 
0;ie'

applications of funds

sooc s ;,co
>i 635 
11 058

es 7.13
33 933 

520

7 5"

4337- 

37 56-

'2 125 
23 5o3 
:7 933 
2032^

253 555

•93!

SOOO 5 ?CO 
17 179 

1 535
!3 76-:
25 202 
79 5-0 
22 357

13 ^33

' •:• i ' •:• 3

55 3:2 
23 ::• 

1 232 
25 25- 
••3 375,

i 5 S?5
150 750

Statement by Directors

••-2! :--e ac:o-..-:3 :' :--e

date, •j' ;'"= z-:--^:'. = -: ^"C r.' :~= ?.:-„: ?::• : sr -;•-. •-;, c:--:?'- ~ ;^;•••;• 5 ~ : '.••? -'j—ci--. 
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T. Barlow 
I r Burston

Auditors' Report to the Members
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'.trnhers on prestamped card, page C--2o

PART HI—WASHING

Where materials are: crushed, dust created in the
rushing operation is seldom entirely removed by
•reenmg. Additional dust is created in handling to and
om storage, hi most states, specifications require '.hat
is dust be removed by washing.

lilt is usually present as a coating on grains of sand. 
lie, coal, clay lumps, a. id soft fragments corre- 
nd to the various sizes of the aggregate. It is impos- 
? to get rid of them by screening, so they are elimi- 
jd by the following methods:

( 1'i Scrubbing. -Silt and day can be removed by 
scrubbing the grains together: agitating the material in 
the presence of water by use ot blade, paddles, bat 
tles, etc.

(2) Softening and disintegration. — Siit is removed by 
(low of water while sand, and gravel settle.

(3) Wearing away by the . force of water. -Ciay 
softens and wears away under the e::eet of a stream 
of water directed against it.

- vV'.'(.9/!mg ll:fc-rc iV-cyni'ig.-Sap.d and gravel oft;?:! 
can be washed during the screening process, but :: 
the material carries undesirable matter, a scrubber or 
washer should precede the screening process.

;:'i^ ---When ";mos and discharge" troui the 
crushing plant are coated uith clay and other -.ticky 
substances. they should be put through i rotary scrub- 
her to scour the gravel before it goes to tiie screen. 
Material that contains a smaller amount of ciay .UK! 
silt may be cleaned satisfactorily b> a ' ie; washer, vi 
brating screen with spray bars attache 1 .:, or a revoiv- 
ing washing soteeu.

s. --This company developed a rotary 
scrubber with "Posi-Tork" drive, a new method of driv 
ing a revolving machine. Dri 1. ing force is transmi"ed 
through a e-'nv-m'ion.d sp-.-o:! icduccr to s.. lid ;vs;h- 
ent mdusfrnd tires v. nici; : :-ta'e an..! mpport the 
scrubber and .ts load ;' Fiii. i '• '['his design e!im::;a:ed 
external g •.".•>. rim.:. meta.iic oanvm.; rmo;s. and r"!!ers 
with, the:r mherent :vu:,e. vibrations in 1,; 'A -Mr. Built 
m five si7.es. from ovj to uxlt'-tt, to handle 00 'o -i ; » 
tph-np to 7" :••;,-. g si/.e.

Fig. !.
routes :!,;,) 13 f.-.c

"P- 3:-
3-.;J J,-:-<j
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Fig, 2. Hard ; r,ge conical scrubbar.

/fcr( /:n^?.-In t!ie Hardinge scrubber ; r'ig 2) the 
stone or grave! enters one end of a conical-shaped 
drum, which rotates on 'n.mmoa bearings, and is dis 
charged at the other end into a revolving scr- m. 
Water is introduced at the f^ed end in suir.C!-. it ;.:.m- 
tities to completely -jat t:\e material being cleaned. 
The dirty water, carrying the <;!t, disintegrated clay 
tuiils and sand, is discharged througli the first section 
of the screen. Cleaning sprays, within die screen, wash 
the .aihermg dirty water trom the material beiore 
•the latter is discharged from the end of the screen. 
The scrubber proper has on its inner surface a series 
of steei lifters, which are -arranged so that they throw 
the oncoming material back into the cylindrical sec 
tion. the larger ciay balls havm-j; a tendency to slide 
back and to bo picked up and further disintegrated. 
by the lifters The conical section produces the cir- 
:.-d.i'in:: and. eiassifv--^ K'ion which, coupled with the 
weight of thf^ material '-'. ithin the drum and the rp.pic! 
rotation. d>-s :he

s-i spiral chivsifi.T is used for sand washing 
in many stone cn^hiiK piantv !t •>, .tiso installed to- 
gt.-ther w ; ;h a rod mill m sand making plants. The 
classifier has a spiral -A hich is attached to the main 
siiat't and rotated m the in-.dinf.i t.-.nk. As the material 
to bo treated is :'•„••.! mt.i the tank, the unking part is 
raked up continuously and thus se pa rated from 
water. The slime which does not sink is dis 
charged. :1.,>w;ng ••••.:.-[• •:!•• dam. There are two types 
ot tne Ka'.v-..-,,d-:i ->oir i. elassi ri-'r: • -u- is the tvoe-H 
•higii W'.-ar; and th.e .fh.er thr? 'ypo-S ^submerged! . 
The T;.pc-M classifier has the re ir part of the >pira! 
partiaiiy prit>j<..-cting above th-> -A.^er I-.- 1 , el. and is ;;;;t- 
able for classifying ....-'.-'.rse sands. The '[\pe-S cla>si- 
t'ier has the rear part of the spiral ;:omp:e"eiv «uh- 
merged in the ••.<.-.,.: -jr. md is suit ,:-ie lor c'a-sifying 
fine vinds. The ci.iSMtier wit:! .1 d.--u'-i" spiral -:!! also 
be av.id.v'-U; f-.r large capacity ';••-. .tm--n;

!\aw.;sak: spir.d •.-ii-.^ifier; '::.-:-.-•.• ; p;rai diaiLe'ers 
:':••. '.in .•>•.•'..! :•) l.'i^.'i :r,;.'.. :i:ik len^'::S fioi.i o.oilO to 

i 2.I100 mm. ::iaxim::m rake-up .;;•-,••• mt capacities 
from 6 to 2dO T 'i. pool arra fr on 1.2 to 2S Onr. 
spiral ;-.••- ;luti-:n :'• m :•! 0 t; 55 tpm. ind redoc'ion 
motors kw \ p,..'.es ; :e :lui or'- :': •:;'. 1 ~ \ •• x 1 20 • ) 
22.0 x 4 \ I >0 leaked- ;p ;. 1 p.i-.::':: > s are b.ise i on 
sand of siioc ;:'.•: \ira'- i;y 2.7. iv.w .:!,:tion of spiral. 
Haked-up >u;-:-:--' • ') ::,.Lt-'."! d ••-.• handled, gr un si/e. 
V».'i:-.d;:-. :; -:p for ^oo'.d IS pe: t\: l::ed manually, but 
chain 'doek f:r •.•.•;;-,d.'.:i^ uo is no; provided.

x y H A N 0 S 4^L-— ""-' ;>5 ~77 ?it ^

10.

20

30

40
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SCREENING, CLASSIFYING AND WASHING 13-171

Fig. 2a. Kawasaki drum washer.

Kawasaki dn;:n washer •'. Fi;.;. -a- available in models
'tli feed sizes of 75 i:'.:r. to 200 havini; washme,
pacities from 70 to 300 T'tl. Drum rpm ranve.'S from 

25 to 33.

Fig. 4. Kennedy heavy-duty scrucber, 20' long x 8' dia.

.: ;;i $:,•-;:!.---KYS •.•rone-vs ha\e apphod 
rotary kiln arid bail rni'.i design f-.-ati:res into their 

giew horizontal Heavy Dnty Scrnbber-P:;mtei;rator- 
Beparator. This revo'vin.: i;,-,ir., of various diameters 
^nd lengths, is used to disintegrate d;rt. ;:ay and s.'ft 
materials and tn separate them from hard st.m.e a:.d

•re. The roiiod ste;-! -ihei; ; < oh.-etrie •.•.•i.-'.de.-i and rkif.-s
In two or more for^^d <;-.-•'. rid::-.; ri:':-;.s. S'.a:;:; :;f ;!ie
forged sree! ::arry;:i- ro-il-.-rs rido ;:i .^-jl: -ali^ni::.; ro'.lvr
bearings. The cut ti;>.;th pinion air.i i;irth ^ear are
• riven by a rnotcr a::d uear r--dL;ct;r mounted on a
lx>inmon base. She;! is line-.! v. :;h rephi-eabie wear
resistant liners. T:-,UM.- h:;ers have i;i; ( -.::\;i cast !::'ers

E paddles U, c!".-;:-;i .v:d ad'.'anc-r t:-- Sia'er:a! to- 
d trie dischar^-: e::d :.;'-;:s t:;.it ::i.r.e it in a sin-^i-;, 
ble or :iv:';:ipl-.' ': •:::::.•_•! :..-;• ^i;-:r.:; a:;-..: ;if-.v,i;-.-r- 

in?. Wa'-r is ..'oner ;h'y applied at the abr.-si'.n r-v.t- 
Bnt lined feed ch::te and rip.so s:;;-a> s .i:e LIS-..•:; in :; ;! ; 
p-ornrne!. Whether :;>;•.'.• jf :na:eri.d and 'A a$h-v.ute:- is 
parallel or co'ji'.U-riV.'vv -.iepen..!; i:,-.-':-i\ th.e cvja.'iin^

........ to ren-0'- .' dirt, l-.-arn. li'.y-.t ••'.... . ...n-'. >:n.;': ...r

£aternii:i rrorn san.;. -:;: a 1 . •.•'.. ^r :^i.e.! \' •:;•• .::.,t o: es. 
lie operator car-, prc-.-e---, :::.e an-.! •:'.,.•:>•• .l .•••;! dm dr.a- 
•ousiy, or remote fir.e ::...te:nals :".:.< th-o,.:^: -,.>,• .•:' a

I
PIT AND O LJ A

Fig. 3. Mr.Lan.ihan Heavy. <Ju»y cylinder scrubber

desander. The>.- ;::nS
up to 8". Mcl.anahan F.iil.) F.v.:.! i k-avx -Duty Serui
bcrs handle feeds larger than S".

Base frames of all units ma:::tam ah^nm''n: of coin- 
ponents on the trame. T':ie scrubber c> ;n,der. con 
structed of rolled piate v-ctions, to; ins a '.-uvular drnrn 
capai;le of wit vtaridmi; continual >ho. k loads A feed 
chute with flanged op^nlrnis a< cepts n;,.teriai from con- 
vesors, screen^, ree'h'rs. etc.. The bottom or the h-eci 
ciuite :s equipped \vith r'-iie-vai-le liners.

An optional de-zander. '.!..nsistin^ o: a lame e;rc;: ! ar 
r:erforated plate, car, Serve as the teed end j: the Scrub 
ber. An fipt'niiiu '::'. the C"n'er allows -ntrv :^: -n,;;••:••..::s 
from the feed ch;;t-.\ and ^re-'n cio'.h >-•: de-:red di/.\' is 
bolted to the plate A dcwatc: :nu ^cr'.'en ex:-ns:on c-,r:i- 
prised ..if a cir. ;nar perforated plate is bolted So the dis- 
charue end. t;:e pl.ite b-'inj; co\ert'd \v!!;-, re:-.i.'\\-,\b!e 
screen cloth for •.••para'in:' ;,ne materials The Scrubber 
;s driven by an external pow--r sonrcT thro'auii a Y-be!i 
drive to a ^rou 1 . eci riaian^ed ;l\\eheel pinlev rnoented on 
the end o; •:;•• Scrub::* r eount-rshaft. "I':•;•.- counter••,;•.;:! 
:s supp^r'ed in thre-.' x-.'':-.di^n::!t; ':.•••.:: in.-^s. on'- at trie 
livwhccl :.;;;;, t'n..- other f.vo on 
pinion.

er ,>i

10

30

in 72". 95" a-.: '::" ,-,,;!::•.»:; 
Cap;jc;t;-:s: 52 t3 o

•!!.•/':.-A h:c,h spe--' -:;ri.- '::;.; and -aseadme ac 
tion ch,;ractcri.:es ch.-.-- T-n^nntn Sop'-r-S.-rn' .':•••: . F;-;:. 
o.. The dr:..:n is rotated ...'...;••>-.• •,.; ::::•,•:.!: -;p<--d.. carr;.'- 
:.-; tae _;;avcl \:. a I.:.;;; arc. s : 'hat it •• ;--.-,nlr..n: fall 
> si.iifi.vient to c::onn.'^;•;•.;•• adher:::.; dirt and ch. . . The 

rr.achrne vi:.'i be nvd as a s:fr-r'ack dis.nr-.-.:: \n r. The 
iarui prvsent :n t ; ~.:-....,-L, ,,-„ ',...,'.. .._ -'•.'' JbJ------___j_ ---.--// Pi;

R Y H A N D 3 O 0 '- isr/-ccco" ^:.c: 1'uy-r ' 3 G'uiae,
•r-.r**v:-^*-:;-'-:.*'.* ir-C •.t:.?.'••., r-..v:r-.';3 :.":.•. ,"j ^o 177 criiy
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drum through perforated plates at the feed end. The 
coarser sand not removed in this manner can he taken 
out by the perforated cylinder at the discharge end 
of the drum. Additional cleansing action is obtained 
by means of a rising spray in this perforated cylinder. 
The wash-water flows counter to the How of aggre 
gates, entering at the discharge end of the drum and 
leaving at the feed end. A launder can be attached to 
the feed-end housing to carry the sand and water to 
the tanks where clean sand is recovered. 10

C-E Tylcr. — Ty-Kock Trough Washing Screen com 
bines trie operations of washing, screening and de- 
watering in one machine. The 5 ft. x 10 ft. Tv-Hcck 
Trough U'asnmg Screen .,how n (Fig. 3' has 3 washing 
troughs. High pressure water sprays direct- 1 .1 into 
these troughs in combination %M;;I the high speed 
circle-throw action wash the material thoroughly and 
then the material oversows to the next screen sec 
tion for removal of the nnes and water.

\vV/7:a>.-Sa;id Scrubber . Fig. '-) , is c'.t-signed to scrub 
coatmgs :rom sa:ids and other fine granular materials. 
It agitates -.lurry to :,;^h tuibulenL- inside an octag 
onal l ank v. here p^;h of Impeller blades reverses di 
rection of :!ow. repeatedly. Tins results in highly in 
tense collisions IK.-'.W:-,-;! individual particles. -A hich thus

Fig. 9. Wemco sand scrubber, an attrition machine.

scour each other tree ,;: coatm^i. Sand Scrubbers are 
used in series to insure that ali undesired silts, clavs 
and c»;iuids are broken free and dispersed. A final 
•A-ashi:;^ with fresh water in a Sand Prep wii! separate 
out a clean, 'incoated speciiicatio;! sand. All wearing 
part:; are rubber covered.

20

Denver Attrition Scnthbcr fpatented) allows high 
horsepower input winch keeps entire tank capacity ac 
tive with grams of material abrading each other 'Fig 
10). Twin turbine blade propellers are set at opposite 
and unequal pitch so top propeller forces material 
down while the bottom propeller torces it upward. 
This action, alternating ;':•:;;;! one tank to the next, 
eliminates ~hort circuiting of sand:, Scrubbing: at 
70-SO^ •-;>.lids. Si/es to 25n ;: .; !t. „•,•:!. Larger units are 
reducer dri'. en 3Q

#TM-v ^S^.v/X^' ••*& v:-\ i 't ^-- .' \ y.t -•-;«•'.•..-;,• - ^-:/.--:l•-.-" 
^ V. t.\ J ,..'.•,-.-• , v\ Kv:^.^»^-Sr
:•.- ^(-'7 -V -• S;:^-.-. ;\-\tt.,^':--'--fr,-

- A /••••••-->•... -» . X ^* , •" ' r- . . :.- :; '/ ; •• ^:^:^-'4?W":X'v''^

: ., : ..,:^7^,. .
• ^V,'^-:- '-, '•••:•'-.-:•:•'• ••-':• J---~: ;•

PIT AMD QUA -MY H A N 0 3 0 0 :<

^.^.^ 
• ' ' ••- •-•

•••I"'- "./."-';- ; -:'v;.,-?;^ "5"'' : ;



SC<U::FNINC. CLASSIFYING AM; \\ ASHING B-1T3

Fig. 10. Denver attrition scrubber and one of its turbines.

Attrition Mil! / Fiq. 11) :'dr scr-!ib;:^ sand at 
densities of .olids re:no\es coatings fr;>m sand 

grains or color .sta-.ns from specialty ,sa:K:>. T'A'O turbine 
blade iH'oiiellcrs at opposite pjri-ii. force grains !o scour 
e:::-'i otlicr free of coalings. Drive assemlily. ewer, 
si: ' and propellers :n,-y !)c reiTiowd as a unit. Tank 
is :......•<.! \vit!i rc::-.ewa!)i'j abraiion-resisiaof robber Pru-
peileis and shaft sleeve are of Ni-Marci Adjustable 
motor moon! is standard.

F>g. n.

•• • remov::;\.

er

-The. I:,-.: wash--: i, ,1:1 ---lie:; 
clay. The o:;-:;ai waihe; : 
IS -A I:! 1. m-aai ; .-..'; ii--s -hav;-:; ::::

.aglc Ir.:;, \\Vrk. h--aw dote lo 
::'". I', douole !,.-.;, : :-,.

handles problems ;:i\uiv:::c; ccita::' cemented 
(gates, tough insoluble cia> s. conglomerates and soft 
stone. Slene'Aable shoes of Ni-Hard are mou!:ted on 
steel b'-'t attached to \\eided fabricated tubular steel 
logs. These heavy duU shoes o: increased !h;ckness, 
feature a wearing surface provided with corrugated 
sections delivering a scrubbing a(.:;':n similar to the 
old-time washho.o-d to rem;)\-e unwanted material. 
The logs are u elded a:xi bolted at'each end to flanged -, Q 
stod hubs.

As paddles scour, scrub, and grand material in con 
veying it to the upper dis- harge end, wash water is 
forced up through the aggregate to iloat foreign parti 
cles of h'uhti-r specific gra'. ;'.\ to the surface and back 
to the water discharge at the lower end This water 
:s introduced through holes ir. the poo! area at the 
bottom of the Sub. Tins method :;:a:;;tai::s the correct 
con-it.mt rising current in the t-.;b for full efficiency. 

c:!\ : SO to I5 : .) t;)o. Material s;/.'j: •'-."

Fig. ^.'s "Sai-C'ay" :.j-,;

has rotated ;i. ; d '.'.••:, Its field •;' :.>e 
a scr-'y. -.va^hvr a::.: ::e.-.\;. - :•:•'• 

;.;;ve» rnat^na. a more ':.. ; -•'••..-.::•; .r-r-..::: 
'•••••^•e- l;: .;r ';,.,; ;. : ;,...' ,.;oa'-!-' f t h ;'• :--.. r •:;.•: ,j :• 

( "'' :: ' by heavy-.h : :y '.-•- •.'....'.rs. i: ;. d-> 
U - 1S : ; . ooa.-ie aggre..:-!'-: p.^-i:..: tor r-:-.:':•. a : : :

:»: ;!i:'c.!'.>. .'.y be- 
er. It

;c I;;.::: a ^ct

.:::•-.: to handle 

nta:;.::: ;:'.(,.

*&

-..-•:.;.->.,.:'* '

Fig. 12. L o-rt. J--0

II 1

,,, 
. ..-r

.": '

Kl Oi i ^

'•"•-'-"' ••'•'- '•••-'''>' •'-------- ; :---- r-.-.:..i : -d : ::::•- /u' -a>:h,
::.r-.;:g:. t:.-.- :.-•,: .: gr ;•--;. -•;::!•• ;:.-- ,-.;:-:/;;--.; f ::-.-..• ,.; 
eacn p ;.;.." -. :g.,: • !-.;s.;. •:.;-.-...•.•.-•; t. : -.- g:a-oi a::'.l li::s it 
'..p a g-:::.:•.:;:.-•;-. /..,- •; \-.... r : .. ; ;•..- e::--. t: . •..• I •w-p-o-Aer ci-.-.i!:-

::: t;.e •.•-:.-.•,•.•: '.,0: :-- ••.;^:.;. .•.'•.: :-,':.•,: c • •;•;:; t.;e c ! ea;h:) :; 
rr-;-:::'e:;. •::.:> A-. -;;.d.-|:- .:: -,\:.^-< '.••:; -,: d-oijie la; 
m.i;.:--::. ra::..:::.; ;;•;:; I j" x IV •; >••" \ .:• ; ' '.'•::':: ca- 
pA-.i-.e, :': o; -JJ ::.i: ;o :•..-' ;; h

>y '.J '• V •"< "'\"' •""'•. ""i , ; -\ , i .; ^1L_'^^:~_^ - ~_ -. - ••- — - .", .- v- > _.v: --— - -t .''
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Fig. 12b. El-jay jravei wasrer.

McL<:ni:han log -.vashers -.'Fig. 13} are available in 
Mudrna%ter , feeds up to 4" ma.\:nn.ir;i 1 and Super Mud- 
master reeds up to G" uiaAirnuu;;. de-.;gns. nod, ,.re in 
tended for removal of tough, plastic cl.us. coa! .;nd ofhc: 
sort wastes from gra'-'el. crushed stont- and v t r:ous ores 
The Mu,.i:na-,;er is available in 36" x 25'. 36" \ •!)' sixes 
(uith 36" paddle suirg-, anri 3S" x 23'. 33" x 30'. 3,3" 
x 35' sixes v wi;h 3-S" padd ! e swing i. The Super Mud- 
master is available in 44" x 30'. J4" x 35' .dx.es 'witii i-'," 
paddle swing'-. Capacit;.' ratings baseti on haruiiini; 
round natural grave: are: 3G" <i;:c, SO-110 ;ph: '',o" -,1/.!.-. 
90-125 tph. 4-1" s;xe. L-;0-i75 cph. For crushed or b:ok ; -ii 
angular rerds the capacity -.vould !)e S ; >' or tha: f->r 
round f-vds. All are !):•-.•.:! un material '--.ebbing 10H j|: ; , 
per ci.i :r.

Fig. 14. Wemca-io? washer •scirai offset paddle design).

U'einco log-washer ; Fig. 14) is de 
signed to remove stubborn coatings from coarse aggre 
gates, and to break clay bails and certain types of 
conglomerates in a wide ranue. Us double log (two 
shafts.- 'A;!:I abrasion resistant paddles arr:u;ued in a 
spiral pattern, contacts material in sequence, rather
•ban ill at the -ame time, so a smooth and more i 
constant power application results. [Driver mechanism-- 
runs in oil, tohdlv enclosed, tor trouble-:ree up-r;>-
•ion. Heavy duty lower bearings located outside the 
tank prevent dirt con?.imm..tiun. Shaits have water 
lubneii'ed seals which retain pulp in the tank.

The V.V.VjO) F? gr .vo! washer •. Fig. 15 • :s .1 high 
capacity .levice fir removing deleterioiis, li.thtweignt 
materials ;:om n% er dredged <: pet run gravel, [t takes 
advantage of the diifereiit -ettlm^ rates of particles
•,.-t dideient specme gravities: a controlled current ,;r 
water r : ses :hr->u.;h mcoinm,' gravel at put -be rij.c.,^
"'"'- - • . . >. i ^ . _, . _. ^ ^ . . ._

p<-r::i.t ho..-. :er parties lira 1 , el • to 5 mk.

ri?. 13. Mc

On all s:.--s. ::.o ••>. .-h,-r '•••<:•; is -.: f,d ;,-i; •; ted <:••:'; :• n- 
structiun :i.i.-. g.-! at 'he cup -dge. ribb-d .nd br ,•.- d ::

,' " " "•'••'• ^ '•' • • '• ••••.•• •' ;•'• ••--••' '• • . i.... ...... -, ...;'.- .
vinration an-.: :-.:;•: •::;:••:::. ".":.:• h>g . ; ha;'s ,Ue >;:..:-.• ;,.-.;- 
tion, ;-ac.n c--u^;:-ic:--d .:•[ c:ur hea'.y steel ar.gle.- be-.-'i-ul

sea.-ris. F.,ur hi.le peddle b. ; .,.-s '.'.eid'.'d at an ;uu;'e : , "he 
tace or :':;,.• l,,,;s eu.iule :he • .•p-.-rator t-1 m. ».e p.- 1 !'.-s M 
the upper h -1-. -: •.'. h-:n -A...-::. :-.•;.•.: t--.;\ :-•-,: h;::; g ••; , ; p-

buut -..; '.-.uhlv .ibr.;-; -n :--.i-u;--: ':\ v at ':---.'-.d hi.;:. :u- 
hon >:•.•-. :.;.;:..;.; ib-:uhi "...r -i:.-.-;, jf ' : - ' i :•-> •':•.". "Ihu;.-

rapici ; I---;-,.- ...h . •:-..•:.: :'-.-.- -. •.: . ••-..,; ••••,•': ;. -:-,.h.-:--.-.; F^.-.-.i 
end suh:-e-ru-.u; --eurings -.r-- ••. .-.:• r lulu ;-...:--d h ,\ .-.; I

a 1 , .viiat;'-- .1.1 .:; •.••.;.•.-. ,\.l t.-..-.' end ':••• .."i: 1._;; :.:•• •-••1;

steel .-.•:':-. m ..blue .u; • ••••:. r mnin.c u. -..- .1-.•-.: •• 1 b..hi
e.oeC A ,:.;•- ;.:;•..• •-/. .U. ;•.;/ .-V-s v, ;.i,- .> d .- 'he h -:. ; uu/>
end h;r .-.:.-. u .; ,u -: •-..-.huig .: t: .-.:--.•: :.h pr:-u- :•; .h,.. eai Ce

F:g. !5. W

\'> .tiling ^c.-e-A'v -in man;, phuus -.>. lu.'re clean -u.i i
-m : .;r...-. ••• •.•:•: ..• :••:•.•••: hal p: • 1 : :.•• v. ;-,lum.; is . : ••-..• 
'.'••• '•'• v-liin-.; --. :•••-. s. -.--. h. s ;; ..--::.mu • - h.elle.i! '::•''.i-':^-.

hn-'-.i ';• ' ic a ;.;.>u^t >. •': •-an., f '. ;: •: mtr :•••': ..•:*': .u
'••'••' -04: .-•;• •••,.. h'us u.t: n :::••••> .. -'- iv tne •: hi: le
-' ; v : .. ..:-,.., .,: .:. .'. .. ..,....- .. : o- . : ...^

--'• .^ned pr : . • ..-.--r the h:_;h -r •. n : .: the '-f-;., ;h.

PIT AND

:j 3:;
HA vv H -;-:v: ; — -;.;7G-77 ?iz a::c :;.:^:'::v

-,.,- 11 •:,:•-.:!hex:.-; ?..-.• J. "••.;;p-^:'.~ 'h.'i-vhe. •-•;•-



SCHEKMNG. CLASSIFYING AND \VASHINC B-1T5

Fig. 16. Eagle cca-ros rnat-j.-ia! wasner with trnsfi

vd of ^oh,!>le v.-;-stes ineludin^ erusiur dust. cc>at- 

s, film, dirt and ioamv cla\'s fieni gra'-'el. c:nishe(i 

stooe and <.,'.;•:•.)•:> oi'i-s w:t!i U-ed ^:/es ranguig up to 4" 

maximum fine nu.ierial screws arc a'."liiabie in si/es up 

!o 6iJ" dian^'ter \v!-.i!c coarsi; :nat-'r;:'d M.-rews are a\'ail- 

able in si/.es up to 41" dia:neter

i r me mat'Tnd >c;e'.'. \vadyr !>)>;.•> ar- fabceated 

irom <te:.-! plate, r:bb—.i an 1 ' sLiiiue;': ie: :na\;nnnn stiti- 

iii-'^s and ri-uidi-;-. The rlared se'.'di:^ .".one ::;;> ..din^table 

o\er:':i)w \\.•;;-., or. tne si^.h- and end. The. teed opening 

ib on tiie side ol tiie washer box ahe.ui o! t! re:!io'.'a!-i;e 

ba;;:e plate dvsign-d to nnnmuzv Un'buK-uev m tiie 

settling ^one and <iSNure uni\iu;:.nn retention ot tlesirabie 

fines. Tiris feed openmg can be located on either side of 

the washer box or ;n the center a-; r'eqnired by the i;i- 

btaliation. \ l.'.i(er ruaniroid inlets ben":i;h the settling 

/one are u>ed to n^-c' tiesn \\-ater. ;: ;e'p.nreJ. t-> r ;v..i.\i-

remover, viewed f-orn tr.e waste overflow er.d. 

Ea--jic.—An Eagle double sere-.'. washer-

mum cdicicnc) :n d-sl:mmg and ;.•>.- mics omtro,. i .„• 

screw shaft is composed of extra heavy sire! pipe with 

spiral .-.tee! flights '-.elded t;; it ami •-" popped wrth bolt 

on renewable ab:asi-ai rcsista:;; :>•• .::-.\.^ dmes. Each 

viewed from the water discharge end, is sliown m s ., :_.,, ;> fiaiu-.d at both en-is ,'md ool'cu ;,, -tub .harts 

Fig. 16. Tiie latter picture brings out th.' detail:, of u) :a ,_m ;j ;,.. mammmmce The simim-rucJ, t<-c:i en..i bear- 

the bottom water inlets, tne sectional c'-nvccmg ..,., ,, \i c ] , a mih.m A p;a- Lune ". re: bearing o: alternate 

screw, and the way in which screw rlights can be re- TV. ir-Seal 1'ak roller be.'.rmj; Ijrn. e end hemmc,s are 

placed by paddle modus at the lower end^for more ^-bmatiou radial and thru-.; mad ami-fiotrm roller 

severe scrub-bin'.; aet;oo. Strait:':' lo ft. to 20 ft. v. e'.d.edi :, v ar:n- p;huw ':,',. »;ks. A s'e-,-1 cas-d mime arm reducer 

steel plate tubs provide a dram beard of sum-mmt ;,;;:,uu'i d on the -tub shaft a; the d-v-'cm! v. :t:i motor 

length at the upper end :<•;• edectn.'e v.att:r :e:ni-',ai. : ; ;i , ;: ,;e:i or: an acS-table iv^e plate attached to d::- 

Varijjus tub wicths and di^ht diameters arc .v.ail.roic. .-i-.in;er :m ::•! ".v-r \'-belt tens: -nine, 

deaendini; on material to be hand-led and output
desired. Gapmua'v bin-;::- vr.'w' 45 t:., 2Vi tph. Coarse mat-rial s-. r-ew v.a.n-:s a:- e-p.-ppe-r w:m a 

(Doui)io r.cri-v.-: 2-0 to o-'O pdu Maicr.d >:;-e:':-" M-tion o; riignts at the !.---:.^-,.d t-. oa;t mmeri.d myay 

m IX - :;•'.:•:;-, tne i'-arm:; .i;-.n .-.re ; •:.••••.'. •:-'.: nv ,. v. -.-lion e pacaoies

ns;.-d to ua>h. mnml./ a;v; ao' ide mn'er.d ::•..•:: material

Tumbling and ridmg action of the scr--w ••-: paddh-s ; , jr : v:;: . ;i ..-. l i of ;,nd-'-ara:;le soluble v-. a.stes The section

in conx-eymg mat-.-rial up t-:; discharge sets up a v.".'eie ,,• •- ;k !o;,-s -, :; •.:,','„••.•.:•:< by sc:e\^ :h,:ht : . \e!.:-.;h ,-on\e>. the

abrading of grain aga:m:t gram, l-.-ser.s ami b:-aks up ; - : a'- rial re- d;" d:v:harge 'Ahile a: the M-mie time pro-

, a:u separates an c:;p' :inv>;;.v-- : n, ; - additional •••. :-n;m: ...:•,•:!

mme'. aide o: •...;,:-. '.'.'.eer tnani: ,:-> b-e-

: eat!', "m- po i ar ea pr -ve ;-. :<

ttria! to u-ashmg actnm. The rising curren' of wash product mas' b- eonxe-;.-: r.; .toe-nnh-. V.'a.sher :.io\ is

water, introduce-: thr .u.;h a mul ! :p:o-: - '.- o: ^minll hei :

in the bottom, r-arries the f.Memn material of light- ::.:.:l.t'. An ,.::.>t.0e.- •.,•,-•.•!::•,, u-m r lo.at-'-.: at die

er specific gra'.nt;, up out c: ;::-> ag'tre'Jiat-- and i'i.•.;.->.

over the material lo-.i :•_• die lower discharge e::-'i

Single or double seres 1-' umt 3 ha-, e >oe r iemd -.ere'.-.

r.iu'Us ( two th::ms make one r- % v- .Intii.n: ' :' A .---•ihac-.'-

ment or subs:i r ':d".r's of p:dd:.-s wbeie ;e--d..-d Th.-:

double screw unit has :• ;i:ule input, double output

sriatt gear r-.rJ.ut.--r drn.--, -...hi-el: pr-ivi-h-s p;•--.-; -.-::;.-

timed counter re'oei'uu -,•;' the s.-:vw .;h:.if :.s. md ;•••-

quires on';.' a sim.:'.-: m-. e. i and •.'.:...:.•:.• s.. t •;:' \'-iielts.

t'.agle Slurry !\--:::.sr- S. pir-at.:;- ur.it •:.--.•> ::vid. :-.r dmr;. 

of sdt to clean ^d pa:t:d-.e et i:.b:--r specirie gra'-ity 

than sand or gr.o. d '•-::.;: :•-.',. •.-. -.-I. Shu'ie : I •.-.'.•.-: ;': . ::: 

screw type washer t; v:brav:'.g -.'-.: -n v. here n'nt.um- 

nants are discharg-m. :>c:'--'.v rti.'.r.'s ..•'.:'.'. cy cleoied :'•':- 

teria! up drain:-.... r.l m-.l -.vate" spriy rear -bohar.;' 

gives it final rime

•-•.-.••.i:

:n

matt-rial and L^an;.: nmt-.rid 
scre-A' washe:^ ar. a', nhd''- ;: 
sii;ns ;••;• proeesii: .; •:•:•:••.<.••.-••.• 
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Fig. 18. Tha Vi',:rnca A 7,7 P-ea.

.\.;i; /'.--.•;;. -T'.-.ii ::..^hi:::; . i-":^. IS; .-.p:>l:'-i 
where ^-oa : i :: ^s arid clay bails, ;;: :T:-.-.- :.iii:n or e-;arse 
ag^rc^a'e. are r;-;a:;lc .;:::; •;.) ;;oc :-.-;y:i:-o ;ho v,". -jr-: 
attrition a-.:ri-;.r 'i of a \--.^ '.v, (-;:,-••: In operation •:;•: au'- 
gregate s^robs its-.-!: T:;-J :'-;-jc-.:s S...T;:':) •.•.;•.;:'. o'h:-: 
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t:^ desk.

Fig. 20. Pioneer !Z screen.
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dri^ al -(;ta:y •;-•::•.'•.':>;. .i:;- 
i v.-b l.,'j;h pr-.'i-v::-'.- '-'- .' 
•;;••.• j.-'-i :•: -•;,
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Cr WEST!-/:; "^S-^LI
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RNEST A — ;-, :;.-.•_': ".':y:

EXHIBIT "3"- Affidavit of Dcugi 
rrede::i-;-c r^psitt dated 24.5.3

No. 2313 =r _?22

;: ::-^-:o"t between
_ _ _- •••:•:.'-! '7 '.'V. / • ."-"~ "..:•""' :"- ;' v,- r "-i7

^. .. ._.- • ••• *^ ... i j .'i -.-i.ii :-T -.,--- .-.—————- .-- ——— - —— -.-- ————— --- . , -^--- ————

..- :i^ • .. . . _• ^- i • . -_ •- • i •••••_•. l^A'' '"~' '
:v • i: .i:; : , ;;c ct,-:=r

L.S.P. P-/. LT.T.

THE ':AT::;,-_ ; -•'.;;.:. ;. "^-"
:.- ._-•;. . -• :_ .; . ' '. .

Plaintiff

First Csf 

Second Cefen 

Third Ce F 

Fcurth De 

Fifth Cere-cant

Sixtn D-jf-2:rJsr.t

t DCUCL.A5 F;-.l^^".;:;.-'; •".'••;- ; :iT7 c' o-.i; .-:;:3::•;:. •••,:=>•, -'arri-:::' in :;-•: S:cte 
rr. -^3:r:; ii-, vc-calljr:;: ccl F-ci:::-.:, --<e c.:::- r.:::: s-iy U3 fcll:,',s:

i. I hold tr-2 d-croo ;,v ::=,c.-:cirr cf 7ne:'icnl I-:.-.~ vvjvri" 7 ;1?7?: -'r^ -S2
Ur.ivH~sitv -" Vi'v/ 5 •-'•*-" -.-.--V--.C 3 ---•.:-» .-^-—^ ------ --:-.,.- ,....:•- :•• -,, ~-,r,•-•--- ..,....__., ...^

h,^1 V-° ~-~>:- -• ~ :-.-•--• " — — ~ .-- •.- ~ '.'.-; -...-"..-..-.• -- ., : -. ^ - .. . ~ •_:_,..::- .- . ; : ., * i*_i ' ^ *-• -^ — i i •— ^- ' . — .^ _ . j. ^.. .— — .: ,j .^ „ ^. ^ _ .— ^ -.. _. ^^ ^ •! -. ^. i ^ z^ i _ ~. _ . ., _ . . . ^f ... -_

. : r' " : v " ' '"- - : ---.••-:--•• -••-..-•..-•

ths ~ -;.':•: Pr:..:o cr:- ;•;.:.::;.: :cr. I a;.-. — Ly ';;:t:-vrlv:e:; .:;- ••.-..'-.:• ::d.: '":":.;:.^,i: 
cn rj-.r:Glf c" :-,• =:.ii:v:iff, ?.r.c I cc ?c "::;- ::;y c..." --:>,.^.:re.

'. . • , ,-. ••-7—'.,, '

r " '> 7 :-'^ "\. --• -- : - -- ;.--.••v -^ •—-1 • -- -^---" -• -- ,-,



2. On 9th Varan, i?33 I acco'-oanled Re bin uonn Gataerhan an a visit to the 

concentrates. Curing th:r; visit Dr. uatterha~ askec ne to aotain 

pnctographs of feec at various sieges of processing in tne 

concentrator. Gn 23rd Inarch, 1533 I supervisee the taking cf such 

photographs which are now produced anc; shown to :ne narked "Exhibit 

DFT 1". The ohotographs and the descriptions accompanying them are 

accurate. Tne ore being fed to the concentrator on 23rd haren, 1933 was 

cf substantially the sane quality and physical oraracaariscics as the 

ere being processed during dr. uatternan's visit.

3. 'I have read one A r f~ioav:.o of Coiin .-cy uangridge s>or- on 2nd September, 

1932 and filed nerein and ask leave to re'er to 1:. Now produaed and 

shewn to 7.2 -arked "Exhibit CFT 2 1 ' oo "Exnioia :,.~T 11" are accurately 

labelled samples o p feed ta tne oor.aen:ra:or, inducing sa-oles of 

clayey ~'ateriai referred oo by Mr. Langrioge. Tne sanaies were taken 

under r;vy supervision.

N ay the saio dCdddAS ) 
G.£F;:C'< TC:-.'-; 3ITT ac^^x -^.. ;•,),. 

in tne Stare o^^^.-^..^.-. ^ ̂ ;L 

this .^ U----- cuy :: f )

19£3. }

Befcre :; e :

A Jusaioe cr --eeaae

Filed an oehai" cf •;:-.: -laln:lf".

'-. .A-'. • - "^v^-xv",

1. 3 "



Tc;n Price ccr.c-:r.-r: 
11 -£:<:-: 5 IT L.-'T 1"

?no:ccrr.::ri Eescri::t in." 

Number

1. Belt 1--C: SC x C.T.TI feea
2. Pjipir.-- Be/.: 3C x 3~,i f eed
3. Washing and 5cr-c-.eni.-g = :i;:.ary Screen, Tee 2ec<: Eeed End
4. washing and Screen!.".;; Primary Screen, r cp Deck: Ciscnarce End
5 rial- -7-?n • .-.•-> y -.-.-•-•.,
^ . ^^j.^. ~. .- ~ . ._,._; A ^ ^ ..... i

£ '-i.or; .'-: Oj'- ?.-~- .-.-.-; < "-".•"-,--]
k_J. I-^^\_.^.JJ^/ V ^.-. V^^_><^« ,- _/ -^ -" ^/' l • I I I _ --,
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9. Course Dri;~ r eed "recaraclen Screen, Ciecnarre End
10. Wasninc and Screening ^ri::;ary Screen, En::cm Cee>: Ciscnarce End
11. Heac, Eel: 2-^C: 33 x 6~^.
12. ^lead, Eel: 513: 33 x Enn

15. Med^n Crun :'eed -repo r = :i -n Screen, Ciennaree End
I '- • i „ - .., - - .-, ,-, „ ,-. C ^ -:.. ,-; ^ :,-._. O — -' — --, -,. r? ^ ., -, - ^-, :.,,.-: ~, T, -',-, .. 2 Ca. cj • 11 a -j . • ^ • -j ._ - • ^ -^ ^ i. ^. -,,.• ^ '.-._, »-...-.»» j* —> ^ ^ ^ - . i -^ i .. ~ ~. • — — << ^- ^'

13. .'aeni'-;; an:: 3:;-:-! -.: Svc::n.:: ; :V Scree.-, Sl;c--r:e E - ::

19. Eel: 333: -J x :;.>-.-:

23. •-•-:.• ud.. Eel: -13: -'. x 3.r.-:

21. --a.y -eeie 3 ;.d::ne .--•_-:.: 3; 3:.ri:.::..: er
22. Heavy --'ecia 3 ; el_:-j :-'eec r: r;:::rc-:i-::" E :;•'.:•;", Sl :.:-. e -2:.-.:

23. Heavy '-'eel^ 3 ; cl_ne :r jee .-"reear?:.:.:"' Scree"-, >"::r-v; ';
2&. -:••:a•.".-' .'-'od'a S.'de.'" 'Eve "•-•-•-•..•.";-.-•' ..- •"--•'•--.--, 2'1 ;:••--•-• I'~ I-
"~) C - • ,l*"»' —— ——• ' ' '



EXHIBIT "8 DFTl"-26 photographs of feed 
at various stages of processing in the 
Tom Price concentrator dated 23.3.83
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EXHIBIT "8 DFTl"-26 photographs of feed 
at various stages of processing in the 
Tom Price concentrator dated 23.3.83
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EXHIBIT "8DFTl"-26 photographs of feed 
at various stages of processing in the 
Tom Price concentrator dated 23.3.83
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EXHIBIT "3 DFTl"-26 Photographs of feed 
at various stages of processing in the 
Tom Price concentrator dated 23.3.83
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EXHIBIT "8 DFTl"-26 Photographs of feed 
at various stages of processing in the 
Tom Price concentrator dated 23.3.83
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12
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EXHIBIT "8 DFTl"-26 Photographs of feed
at various stages of processina in the 
Tom Price concentrator dated 23.3.83
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14

EXHIBIT "8 DFTl"-26 Photographs of feed 
at various stages of processing in the 
Tom Price concentrator dated 23.3.83
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EXHIBIT "8 DFTl"-26 Photographs of feed 
at various stages of processing in the 
Tom Price concentrator dated 23.3.83
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18

EXHIBIT " 8 DFTl"-26 Photographs of feed 
at various stages of processing in the 
Tom Price concentrator dated 23.3.83
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20

EXHIBIT "8 DFTl"-26 photographs of feed 
at various stages of processing in the 
Tom Price concentrator dated 23.3.83
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22

EXHIBIT "8 DFTl"-26 Photographs of feed 
at various stages of processing in the 
Tom Price concentrator dated 23.3.85
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25

EXHIBIT"8 DFTl"-26 photographs of feed 
at various stages of processing in the 
Tom Price concentrator dated 23.3.83
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26

EXHIBIT "8 CFTl"-26 Photographs of feed 
at various stages of processing in the 
Ton Price concentrator dated 23.3.83



IN THE SUPREME COURT 

OF WESTERN AUSTRALIA

EXHIBIT "9"-Affidavit of Alban Jude 
Lynch dated 22.5.83

No. 2313 of 1982

IN THE MATTER of an Agreement between
LANGLEY GEORGE HANCOCK, ERNEST
ARCHIBALD MAYNARD WRIGHT, WRIGHT
PROSPECTING PTY.
PROSPECTING PTY. LTD, 
companies and HAMERSLEY 
LIMITED

LTTJ7, HANCOCK 
two other 
IRON PTY.

BETWEEN:

HAMERSLEY IRON PTY. LIMITED

AND

LANGLEY GEORGE HANCOCK 

ERNEST ARCHIBALD MAYNARD WRIGHT 

HANCOCK PROSPECTING PTY. LTD. 

WRIGHT PROSPECTING PTY. LTD. 

L.S.P. PTY. LTD.

THE NATIONAL MUTUAL LIFE ASSOCIATION 
OF AUSTRALASIA LIMITED

AFFIDAVIT

Plaintiff

First Defendant 

Second Defendant 

Third Defendant 

Fourth Defendant 

Fifth Defendant

Sixth Defendant

10

I, ALBAN JUDE LYNCH of 41 Bellata Street, The Gap in the State of Queensland, 20 
Doctor of Science, make oath and say as follows:

1. (a) I hold the degrees of Doctor of Science (1975) from the University 

of New South Wales and Doctor of Philosophy (1965) from the 

University of Queensland. I am and have since 1970 been the 
Director of the Julius Kruttschnitt Mineral Research Centre, which 

is a specialist institution within the Department of Mining and 

Metallurgical Engineering in the University of Queensland carrying 

out research and postgraduate training in mineral engineering. 30

1353 a. V-
* EXHIBIT "9"-Affidavit of Alban Jude 

Lynch dated 22.5.83



(b) From 1954 to 1958 I worked as a metallurgist with The Zinc 

Corporation Limited at Broken Hill. Since then I have been a member 

of the staff of the University of Queensland. I have supervised 

twenty students engaged in research for a Doctorate of Philosophy 

and fifteen engaged in research for a Master's Degree in various 

fields of mineral engineering. I was a Visiting Professor at the 

University of Minnesota in 1971/1972 and have lectured at mining 

schools in the United Kingdom, Germany, France and Yugoslavia. I am 

the author of two books - Mineral Crushing and Grinding Circuits 

(Amsterdam, 1977) and Mineral and Coal Flotation Circuits , Q 

(Amsterdam, 1981) - and have contributed approximately seventy 

articles to technical journals concerned with mineral processing. I 

am on the editorial committees of mineral processing journals 

published in Australia, the United States, the Netherlands and South 

Africa.

(c) The Julius Kruttschnitt Centre specialises in research into ore 

treatment, including crushing, screening and other forms of 

processing. For the purposes of my work it has been necessary for 

me to acquire a detailed practical understanding of and familiarity 

with the processes, operating circuits and machinery in use in the 20 

mining industry. I have visited and studied most of the major 

mineral processing plants in Australia as well as the iron ore 

processing operations of Erie Mining Company, United States Steel 

and National Steel in Minnesota in the United States and the 

facilities of Amax and Asarco in the United States, Cominco in 

Canada, the Union Corporation in South Africa and Bougainville
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Copper Limited in Papua New Guinea. I visited and studied the 
Plaintiff's High Grade Ore facility and its concentrator at Tom 

Price in 1981 and again in May, 1983.

2. I have been asked to advise the Plaintiff in relation to these 
proceedings and I have read, and ask leave to refer to, the Affidavit of 
Colin Roy Langridge sworn on 2nd September, 1982 and the Affidavits of 
Niles Earl Grosvenor and Peter Forbes Booth both sworn on 27th October, 
1982 all filed herein. I have also read the exhibits to each of those 
Affidavits, including the Agreement which is "Exhibit CRL 1".

3. I agree with Mr. Grosvenor and Mr. Booth that the expressions 10 
"beneficiation", "treatment", "crushing" and "screening" have been for 
very many years, and since before 1962, terms used in a technical sense 
in the mining industry in countries where English is the working 
language. That does not mean that they are used universally or with a 
constant meaning. For example, "beneficiation" is not found in Wills' s 

Mineral Processing Technology (London, 1979) and "beneficiation" and 
"treatment" are each used in both a broader and narrower sense.

4. I also agree with them concerning the broader meaning of "beneficiation" 
and "treatment". Both words usually have a purposive connotation. The 
definition of "beneficiation" in Pryor's 'Mineral Dressing (London, 1965) 20 
accords in substance with my opinion and experience of its usual meaning 
in the Australian mining and mineral processing industry. That 

definition reads: "Beneficiation. - Treatment of crude ore in order to 
improve its quality for some required purpose."

EXHIBIT "9 "-Affidavit of Alban Jude 
'1355 - Lynch dated 22.5.83



5. In iron ore processing "crushing and screening" is generally regarded as 

a composite process aimed at reducing the ore in size and separating the 

broken ore into size fractions. I adopt Pryor's definition of 

"comminution" as "crushing and/or grinding of ore by impact and 

abrasion". "Crushing" almost always refers to the coarse end of 

comminution and in iron ore plants is always carried out in dry form. 

"Grinding" generally refers to the fine end of comminution and further 

size reduction of the smaller particles. In the iron ore industry, 

grinding is usually carried out wet, although dry grinding (which is much 

less energy efficient) may be used in special cases. A similar 10 

distinction is drawn by Professor Gaudin at page 8 of the book referred 

to in paragraph 10 of Mr. Grosvenor's Affidavit. The Plaintiff's High 

Grade Ore facilities at Tom Price and Paraburdoo exemplify "crushing and 

screening" processes in that usual sense, which was also the usual sense 

in Australia in 1962. Now produced and shown to me marked "Exhibit AJL 

1" and "Exhibit AJL 2" respectively are photocopied extracts from Pryor 

and Gaudin.

6. The "screening" part of "crushing and screening" refers to the separation

of material by size rather than to the separation of different kinds of 20 

material, although the latter may occur incidentally. The addition of 

water as described in paragraphs 9, 10 and 11 of Mr. Langridge's 

Affidavit has three distinct effects. The first effect is to break down 

the water-active clayey material. The second effect is to separate snail 

particles (whether of ore or gangue) which adhere to other particles, by 

counteracting the forces that hold them together. Abrasion assists both 

those effects. Technically they are both "scrubbing" effects. The term 

"washing" is often used in the industry in a non-technical sense to 

include "scrubbing". For example a building in which this sort of process

o



takes place might be called a "washing plant". The third effect is to 

accelerate the passage through the screen of particles which are already 

separate.

7. The purpose of adding water as described in Mr. Langridge's Affidavit is 

to permit the further processing of the feed in the heavy media drums and 

cyclones and in the WHIMS. The third effect described in paragraph 6 

hereof is less important. The scrubbing is not properly to be regarded 

as an integral part of crushing and screening. The act of screening 

takes place when the separated particles are presented to the screen 10 

apertures. Scrubbing is a completely different physical process which 

begins in the pulping box. I am not aware of any iron ore processing 

plant in Australia or overseas where a wet process was in use in 1962 or 

is in use now solely as an adjunct to crushing and screening without some 

further process in view.

8. At Tom Price the scrubbing effected by the water is a step essential to 

the preparation of the ore for the drums, cyclones and WHIMS. For the 

reason given in paragraph 11 of Mr. Langridge's Affidavit, it is crucial 

from a metallurgical point of view to get rid of contaminants before the OQ 

ore is presented to those units. It is not enough for the feed to be 

sized. It must be clean enough not to interfere with the specific 

gravity of the separation medium or contaminate the medium thereby 

hindering its recovery. In my ooinion, 'the initial addition of water 

must be viewed as the first step in a process which those units complete.

9. For these reasons, in my opinion, the place at which beneficiation (other 

than crushing and screening) begins is where the feed is first wet in the 

washing and screening house. That occurs in the pulping box before the

feed is presented to the screen. I would add that the pulping box would
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not have been designed the way it is if it were not for the purpose of 

maximising the scrubbing effect of the water before the feed moves on to 

the screen deck. Mr. Booth's statement in paragraph 16 of his Affidavit 

that the arrangement is quite standard is correct only if a scrubbing 

effect is desired prior to the screen.

10. In my opinion the wetting of the feed in the pulping box would also have 

been regarded in 1962 as the first step in beneficiation other than 

crushing and screening.

SWORN by the said ALBAN 

OUOE LYNCH at<To/vi 

in the State of ̂ - 

this /.2.^o day of

1983.

U . 1,

10

Before me:

°f

Filed on behalf of the Plaintiff.
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APPENDIX A 

GLOSSARY

Activator.—Substance added to increase the activity of a compound or to 
speed up chemical reaction, e.g. by heightening the attraction to a specific 
mineral surface of desired collector ions in notation.

Agglomeration.—Process using development of surface forces employed in 
froth flotation, but applied to deslimcd sands. Acrophilic particles form 
glomcrulcs with sufficient imprisoned air to cause them to net as low 
gravity systems removable by gravity treatment.

Air Lance.—Length of piping down which compressed air is blown, to stir 10 
settled sands or to free choked passages.

All-sliming.—Term used for cyanidation by agitation, no coarse sands being 
separated for leaching.

Amalgamation.— Use of mercury to catch native .cold by sorption. forming a 
liquid or plastic amalgam from which mercury is later removed by dis 
tillation. Barrel A. A in small ball mill. Plate A metal plates smeared 
with Hg trap gold as pulp flows over them.

Amenability.—Characteristic reaction of minerals to basic methods of mineral
processing, studied in preliminary testvvork on unknown ores. 20

Angle of Kip.—Angle included between two approaching faces at or below 
which a particle is sei/.cd. Approximately 23 : for most minerals.

Anion.— In electrolyte, ion carrying negative charge.
Arrested Crushing.—Comminution in which the product can fall clear of the 

crushing zone when broken below the "sot" (q.v.) of the machine, 
without undergoing further reduction.

Assay Grade.—The percentage of an clement or compound in a representative 
'sample, as found by analytical test (assay).

Assay-ton.— For a long ton (2240 Ib. av.) 32 667 cm., and for a short ton (2000 
Ib. av.) 29-1667 gm. The number of me. of bullion obtained from one 
assay-ton equals the number of ounces (troy) of bullion per ton of ore. 30

Autogenous.— (1) In DMS process, fluid media partly composed of a mineral
species selected from ore being treated. 

(2) Selectively sized lumps of ore used as grinding media.
Automation.—Process control employing servo-mechanisms or monitoring 

devices to supplement or replace human control.

Bank (of cells}.— A row of flotation cells in line.
Banket.— Metamorphosed quartz-pebble conglomerate carrying gold and

uranium mined on the Rand. 
Barren Solution.—A solution in hydro-metallurgical treatment from which all

possible valuable constituents have been removed. Sec also Cyanide. 
Batch-treatment.—Treatment of a parcel of material in isolation, as distinct ™

from the treatment of a continuous stream of ore. 
Bedding (Jig).—The lavor of heavy and oversized mrttcrial placed above ihc

screen in jicging—also called "ragging". 
Bcilby Layer. — How lajer resulting from incipient fusion during polishing of

mineral surface, and therefore not characteristic of true lattice stiucture.
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810 Mineral Processing—Glossary

Belt Conveyor.—An endless belt on which ore is placed and moved from pointto point in the transport system. Beneficial ion.—Treatment of crude ore in order to improve its quality forsome required purpose. 
Blocking (of Criiv/icr).— Obstruction of crushing zone by clayey material orrock which refuses to break down and pass to discharge. Break.—Optimum mcsh-of-grind (<y.r.).Bubble.—The dictionary definition of "bubble" is modified in this book to define two physical states: 

(a) 'N-fiitbb/c. A bubble immersed in water or pulp, with surface ij-0tension at or approaching that of wattfr.(&). F-Eubbte (usually written "bubble" in text). An emerged free . bubble of surface tension substantially below that of water andhaving an area twice that of an N-bubblc of equal diameter. Bubble Pipe.—Tube inserted in pulp at regulated depth, through uhich com pressed air is gently bubbled. The air-pressure indicates the pulp density and provides a means of control.Bulk notation.—The intentional raising as a mineralised froth of more than 20 one mineral in one operation.

Capacitor (Capaciiator).—An adjustable electric appliance used in circuit witha motor to adjust the power factor. Cascading (in grinding).—Motion of crushing bodies in a ball mill in whichthey slide or roll down the surface of the crop load (q.v.) after reaching thehighest point attainable. 
Calaracting.— Motion of crushing bodies in a ball mill in which some fallfreely after breaking away from :hc top of the crop load (<?.v.) and fallwith impact to the toe of the load. 30 Cent,'fusing.—Application of centrifugal force to mineral treatment. Chemical Extraction.—Term taking the place of hydro-metallurgy. Embracesleaching (acid, alkaline, and pressure), ion cAchanjjc, solvatton-prccipi-tation, calcination. 
Choked Crushing.—Comminution in which the discharge arrangements canrestrict departure of ore even when it has been broken to the release sizeof the machine. 
Circulating Load.— Retention in closed circuit o( part of the oreor pulp flowingthrough the mill, for re-treatment. . ,. Classification.—Sorting of particles in accordance with their rate of fall through ^ ^a fluid. 
Climate (flotation).—Of pulp undergoing froth flotation, the prevailingbalance of chemical energy reached by the reacting electrical, ph>sical.and chemical forces. 
Close Siziitfr.—Sizing (q. v.) with screens fairly close in si>e of aperture (mesh).On a Tylcr scries normal mesh aperture (\'2 scries) is 20S, 147. 104. 74.... etc. p., but in close sizing one or more intermediate apertures might beused.
Closed Circuit.— In mineral dressing, a system in which ore pastes from com minution to a sorting device which returns ovcrsi/.c dj.v } lor furthertreatment and releases undorsizc (t/.r.) from the closed circuit. Close-ranged.—Screened or classified between close maximum and minimum rglimits of size or settlement. 
Collector.—Promoter. Hcteropolar compound containing a HC group and
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Mineral Processing—Glossary 811

an ionised group, chosen for ability to adsorb selectively in froth flotation
process and render adsorbing surface relatively hydropholiic. 

Colloid Mill. — Grinding appliance such as two discs set close and rotating
rapidly in opposite directions, so as to shear or emulsify material passed
between them. 

Comminution. — Crushing and/or grinding of ore by impact and abrasion. For
convenience, the word "crushing" is used for dry methods and "grinding"
for wet ones in the text. 

Concentrate. — The valuable mineral separated from ore undergoing a specific
treatment. 

Concentration Criterion. — Relation between density of heavy (S*) and light
(Si) mincral/s in crushed ore, in a supporting liquid. For water

10

Conditioning. — Stage of froth-flotation process in which the surfaces of the 
mineral species present in a pulp arc treated with appropriate chemicals 
to influence their reaction when the pulp is aerated.

Contact Angle "0". — The angle across the water phase of an air-water-mineral 
system, used to measure effect of surface conditioning.

Counter-twrcnt. — In mineral dressing, a system in which a stream of ore pulp 
is progressively impoverished as it proceeds in one direction (usually 
through a scries of machines) while the desired product it contains is 
progressively enriched as it moves in the opposite direction.

Country Rock. — The valueless rock surrounding a lode.
Coursing Babbit.'.— One rising frceiy through cell during froth flotation.
Critical Speed. — The theoretical speed at which a ball is held to the inner

766 
surface of the smooth ball mill liners by ccntrifupal force f\n

L
where n => r.p.m., and d the mill diameter in feet. 

Crop Load. — The mixture of crushing bodies, ore particles, and water being
tumbled in the ball mill. 

Crystallography. — Science of the shapes, colour, chemical, electrical, physical,
and optical properties of crystals.

Customs .Mill. — A plant receiving ore for treatment from mere than one mine. 
Cyanicide. — Any substance present in a pulp which attacks or destroys the

cyanide salt being used to dissolve precious metals. 
Cyanide. — Usually refers to cyanide solution in circulation in a mill treating

gold or silver ores. The "stock" or "solution" is of tsvo main types.
"barren" from which all possible value has been extracted, and "press"
or "pregnant", which is charged with gold or siKcr and asvaits their
removal. 

Cyclone. — Hydro-cyclone. A classifying (or concentrating) separator into
which pulp is fed, so as to take a circular path. Coarser and heavier
fractions of solids report at apex of long cone while finer particles O'-cr-
flow from central vortex.

20

30

40

Dense-Media Separation (D.U5).—Heavy Media Separation, or sink-float. 
Separation of sinking heavy from light floating mineral particles in 
fluid of intermediate density.

50
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812 Mineral Processing—Glossary

Depressing Agent.—One used in flotation process to render selected mineral/* 
more hydrophilic or to prevent collector action, thus helping to keep them 
from reporting with the mineralised froth.

Differential Flotation.—Concentration as separate products of a scries of 
minerals removed from an ore by Troth notation.

Dipole.—Co-ordinated valence link between two atoms, or electrical sym 
metry of a molecule.

Discontinuity Lattice.—Sec Lattice.
Dispersing Agent.—A chemical used to promote the removal of slime from

fiocculcs and particle surfaces. • 10
Disseminated Ore.—Ore in which the valuable mineral is fairly evenly dis 

tributed through the naneue. as crystals or aggregates of regular size. 
.Dump.—Deposit of waste material discarded in connexion with ore treatment; 

Stockpile of ore or partly processed material.
Dusting Loss (laboratory sampling).—The loss of part of a sample undergoing 

test, through leakage of panicles into the atmosphere.

Electric Eye. Ear.—Former is photo-electric cell arranged in connexion with 
monitoring flow, turbidity, heir.ht of material in ore bin, etc.; latter is 
microphonic signal using noise level to check loading of ball mill. -, «

Electrostatic "Bunching".— Hocculatton of panicles during dry screening due 
to binding electrical forces at their surfaces.

Electrostatic Separation.—Treatment based on ability of particles to retain 
or dissipate electric charge alter passing through a high-vohngc field and 
while falling between a grounded surface and deflecting electrode.

Elutriation.— Laboratory classification (q.v.), in uhich sands are sorted in 
rising columns of fluid, under precise conditions of control.

Filtration.—Commercially, separation of relatively clear filtrate from pulp, ^Q 
\vith arrest of solids on suitable membrane, usually moved continuously 
SO as to discharge a ribbon of mineral.

Fines.—The panicles of ore below a given size or mesh (undcrsizc), as con 
trasted with the coarser particles.

Fhcciilation.—Coalescence of minute particles into ftocculcs (often consisting 
mainly of water) to accelerate settlement as part of dcsvatcnng or thick 
ening of a pulp. Appropriate chemicals are used to promote adhesion.

Flotation. Bulk.and Differential.— Production of a mineralised froih into uhich
the desired ore constituents have been bound tirmly enough to ensure the ^U 
removal of this, froth from the original pulp. If this froth crimes more 
than one mineral as a designated mam constituent, it is a "bulk tloat". 
If it is selective to one constituent of the ore. uherc more than one will bo 
floated, it is a "differential" float.

Flow-sheet (Flow-line).—A diagram show inc. the sequence of operations, the 
products made and their respective routes, and any required details of 
machines, rates, and optimum performance.

Free-milling Cold.—Gold with so clean a iunacc that it readily amalgamates
with mercury after liberation by comminution. ^Q

"Free Setifiiit:".—As opposed lo "hindered settling" in classification, free fall 
of particle through fluid media.

Frothcr. Froi/iing Agent.—Chemical added to pulp before flotation, to promote 
transient froth in cell.
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Mineral Processing—Glossary 813

Cangue.—-The fraction of ore rejected as tailing in a separating process. It is 

usually the valueless portion, but may have some secondary commercial

use.
Cape.—The maximum working cross-section of a crushing machine, as regards

reception for size reduction of a piece ol ore. 

Gauss.—Intensity of magnetic field produced by one COS unit of current (10

amps.) at centre of circle of 1 cm, radius when flosving through arc of I

cm. 
Geiger Muller Counter.—Valve in which a 1000-volt current is discharged by

ionising effect. When a charged particle causes this discharge the effect

is registered as a clicking noise, or made to activate a counting device. -"- 

Go-Devil.—Tool attached to drain-rods, or ball with cutting surface, used to

descale pipes. 
Gravity Separation.—Exploitation of differences between the densities of

particles. 
Grindability.—The effect produced on representative pieces of ore by applying

standard methods of comminution,-assessed comparatively in terms of

size reduction and power used.

Hardness.—Of minerals, measurement on Moh's scale according to whether 

the specimen under test scratches or is scratched by Talc (1). Gypsum (2). 

Calcitc (3), Fluoriic (4), Apatuc (.5), Orthoclase (.6). Quartz (,7), Topaz t.S), 

Corundum (9). Diamond UO). 
20

"High-grading".—Theft of valuable pieces of ore.

High Tension Separation.— Electrostatic separation by use of a D.C. field of 

from 18,000 to 50,000 volts to charge small particles of ore before 

separating them on the basis of their retentive quality when in contact 

with a conductor.
Hindered Sefling.—Settlement of particles through a crowded zone, usually 

in a hydraulic column through which ihcir fall is opposed by rising water.

Impact Grinding.—Shattering of particles by direct fall upon them of crushing

bodies.
Interphaic.—The zone between two or more phases, or faces. 

Iso-cleclric Point.—Zero potential or point of electrical neutrality; the pH 30

at which particles in aqueous suspension arc neutral, and best able to

flocculate. 
IX.—Ion exchange.

Jigging.—Up-and-down motion of a mass of particles in water by means of 

pulsion.

Lattice.—The pattern formed by the orderly distribution of atoms in a crystal. 

Discontinuity lattices, whether internal or external, are boundaries of 

crystals.
Leaching.—Extraction of element or compound from ore by chemical attack 

causing its dissolution.
Liberation.— Freeing by comminution of particles of a specific mineral from

their interlock with other constituents of the ore. 
4(J

Liberation i\{csit.—That particle size at which a specified mineral should in 

theory become detached from other minerals in the ore during commi 

nution.
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8)4 Mineral Processing— Glossary

Lode.—An ore body occurring as a steep vein or layer filling a rock fissure. 
Long-ranged.—Of crushed or ground ore, size distribution covering a wide

range of meshes. 
Lyop/n'lic.— Having the property of attracting liquids.

Magnetic Separation.—Use of permanent or electro-magnets to remove rela 
tively strong fcrro-magnetic panicles from para- and din-magnetic ores.

Mesh.—The aperture framed by the wires of a sieve opening, With square- 
woven sieves the number of wires per linear inch defines the mesh—e.g., 
30 mcsli means that (here are thirty wires per inch-run.

When crushed ore is fed on to two sieves, the lower being the finer, the
coarse sieve defines the limiting mcsli and the tine one ttic retaining mesh

. of the sand held between the screens. It can be defined as " —12 — 120^",
the -f-12 for this particular combination being called oversize and the
—120£ tmdrrsizc.

The terms "Ions-ranged" or "short-ranged" are sometimes used to 
indicate roughly the cut-oil limits of the sand sizes in an aggregate of 
particles.

Mtsh-of-grind.—Written m.o.g. It states optimum particle size in grinding. 
in terms of the percentage of the material passing (or alternatively retained 
on) a given scrccn-mcsh.

Metallurgical fla/ance S/iect.—Statistical presentation of an operation in terms 
of the general equation :

Units of value in feed = Units in concentrate — units in tailings
+ units retained in circuit. 

An equation is needed for each valuable mineral undergoing extraction.
Micelle.—(Part). A colloidal aeeregate of molecules present in aqueous 

solutions of many soaps and dvestulTs.
Middlings.— In two-component ore. particles in ompletcly liberated by com 

minution into concentrate or ganguc. In complex ores, in addition to 
incomplete liberation there mav be multipruscd particles of middling. 
or intermediate species which react too feebly to treatment to report as 
concentrate or tailing.

Mill (Milling).— Also concentrator, plant, reduction works. The place where 
run-of-minc ore is received and treated, and from which end-products arc 
dispatched.

Mill Jfcad. —Ore accepted for treatment in concentrator, after any preliminary 
rejection such as waste removal.

Mineral Dressing.—Treatment of natural ores or partly processed products 
derived from such ores in order to sccrc~nte or up-grade some or ail ol 
their valuable constituents, and.'or to remove those not desired by the 
industrial user. Mineral-dressing processes are applied to industrial 
waste to retrieve useful by-products.

Mineral Species.— Name clement or inorganic substance corresponding 
generally with ideal mineral having a precise formula and known lattice 
structure.

Muck-shifting. —Term used for extensive earth-moving operations.

Near-mesh.—Near-sized; grains close in cross-section to a specified screening 
mcsli, which tend to blind npcrturcs and ;low down sizing.

Nine-Point Sample. — At linal stage of sample preparation, manipulation of 
small quantity of finely ground mineral. V.ateiial is rolled on giu./ed 
cloth or paper, flattened into a d.sc. and divided into ci'-iht euu:U segments. 
Final sample is drawn'equally from each segment and iiom came.
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Mineral Processing—Glotiary 815

Nip. Angle of.—The angle of nip, or wedge angle, is that below which a piece 
'of ore can be seized between two crushing surfaces without slipping.

Opencast.—A working place open to the sky. and from which ore is extracted.
Open Circuit.—A How-line in which the solid particles pass from one appliance 

to the next without being screened, classified, or oihcrwise checked for 
quality, no fraction being returned for rctrcatment.

Optimisation.—Co-ordination of various processing factors, controls and 
specifications to provide best overall conditions for technical and, or 
economic operation. 10

Optimum.—The use of this word in mineral dressing is associated with the idea 
of quality control. As an example, a pulp might b<i required to be de 
livered from one section to the next at an optimum />H. mesh size, and 
percentage of solid plus or minus 10% to ensure smooth working of the 
receiving section. The -i- or — tolerance must be acceptable to the 
treatment which follows. ' •

Ore.—A naturally occurring complex of minerals from which any fraction of 
commercial value can be extracted and used. "Raw" and "run-of- 
minc" ore is ore as it comes from the working place. 2 0

Overburden.—Valueless earth or rock overlying the ore body.
Over-grinding.— Reduction of size of particles of a given mineral below that 

aimed at in comminution.
Oversize.—See Mesh.

Packing.—Blocking, (<?.»•.).
fanning.— Use of plaque, vanning shovel, pan to fractionate finely ground 

mineral into light and heavy portions for visual assessment.
farting Density.—That maintained in the bath in DMS.
Peak Load.—The maximum permissible draft of power from the source of 39 

supply.
Penally.— Reduction in the price per unit paid for concentrate when it fails 

to reach an agreed specification as regards assay grade, purity, etc.
Permeability Test.—Measurement of the resistance to fluid flow offered by a 

known volume of particles, as a measure of their "packing" or voids.
Pilot Plant.— A small-scale mill in which representative tonnages of ore can be 

tested under conditions which foreshadow (or imitate) those of the full- 
scale operation proposed for a given ore.

Placer.—An alluvial deposit of ore, usually as mineral-bearing gravel or sand. 4 n
Plant.—See Mill.
Potential-determining Ions.—Those which leave the surface of a solid immersed 

in aqueous liquid before equilibrium (saturation-point) has been reached. 
while an electrical double layer is building up and ;eta-potennal develops.

Pregnant Solution.—A value-bearing solution in a hydro-metallurgical opera 
tion. And sec Cyanide.

Pseudo-viscosity.—The viscous effect of friction between the surfaces of 
particles in a pulp, as distinct from the true viscosity of its liquid compo 
nent.

Pulp.—A mixture of ground ore and water capable of flowing ihrotich suitably
graded channels as a fluid. Its dilution or con:istency is specified cither <~,Q 
as solid-liquid ratio (by weight) or as a percentage of solids (by weight).

Ragging.—See Redding.
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816 Mineral Processing — Glossary

Rank. — Of conl, tabulation of type which shows some degree of mctamorph-ism (from peat to anthracite). 
Rtcf. — A lode ('/.>•.), typically flattish.
Rejects. — Ore minerals removed and discarded at any stage of treatment. Release Mcsli. — Specified mesh-of-yrind (m.o.p.) for bcsi conditions fortreatment to recover a specific mineral from the ore. Retaining A/CJ/I. — See Mesh. 
Reynold's Number. — Dimcnsionlcss expression of relation between inertia andviscosity.

v is velocity (cm. /sec.); 
& is diameter of spherical particle (cm.); 
T) is absolute viscosity of lluid (em. /cm., 'sec.); p is density of fluid. 

Riffle. — An obstacle to the smooth flow of a pulp along a channel, designed toarrest heavy particles.
Ring Silt. — A term for particle si>e where the piece of ore is too large for screening, li refers to the diameter of the gauge or ring which can be slipped over it. 
Roasting. — Heat treatment to produce structural change, normally oxidation ofsulphides. If complete "snect roasting".Jlougliing. — The removal of a rouah concentrate at the earliest stage of treat ment of the ground ore. Scavenging is the removal of the last recover able fraction of value before discarding the linal tailing from the treatment rection. Cleaning is the rctrcatmcnt of the rougi\ concentrate to improve its quality. 
Run-of-mM Ore. — Mill-head ore; that accepted for treatment.

Sampling. — Separation of a representative fraction of ore, pulp, or any product for testing or checking purposes. Scalping. — A milling term for the removing of a mineral during closed-circuitgrinding of the ore. 
Scavenging. — See Rough inf. 
Scintiltotncter. — Gamma ray detector. 
Screening, or Sizing. — Use of one or more screens (sieves) to separate particlesof ore into defined sizes. 
Sedimentation. — Method of classification by exploitation of free-falling ratesof minute (subsicvc) particles. See "Deaker Dccantation" in text. Separation. — Sec Concentrate. 
Set. — The discharge opening of a crushing machine. It regulates the size ofthe largest escaping p.irticlc. 
Shaking 7~a/>/r.j. ---Finnish cables oscillated horizontally during separation ofminerals fed on to them. 
Shape Factor. — Property of a particle which determines the relation bct\\c^nits mass and surface area, nnd hence its response 10 fnction.il restraint. Size Range. — That between upper (limitm?) nnd lov>.cr (retaining) mesh sizeswith reference to screened or classified material. Sizing. — Sec Screening. • • 
Slimes. — "Primary" slimes nre extremely fine particles derived from ori.'.associated rock, clay, or altered rock. They arc usually found in old
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Mineral Processing—Glossary 817

dumps, and in ore deposits which have been exposed to climatic action

and include clay, alumina, hydratcd iron, near-colloidal common earths,

and weathered feldspars.
"Secondary" slimes are very finely ground minerals from the true ore. 

Sluicing.—Separation of minerals in a flowing stream of water. 

Solution.—See Cyanide.
Salvation.—A combination between solute and solvent (Hackh). 

Sorption.—Reaction at or immediately adjacent to, the surface of a solid.

AdS, monomolccular; AbS, deeper physical penetration; CltemiS,

sorption with chemical action and change. 

Sorting.—Removal by hand (hand picking) of selected pieces of rock. Term 10

also applied to classification (<?.v.) of finely ground pulps. 

Specific Population.—Number of particles in unit volume of pulp. 

Specific Surface.—Total area of particles in unit-weight of ground material,

usually reported in cm. :/gm. 
Specimens.—In mineral dressing, unusually rich pieces of ore or characteristic

constituents thereof in coarsely crystalline form—not representative

samples. 
Spills. Spillage.—Ore. pulp, circulating liquor inadvertently discharged from

flow-line and requiring appropriate means of recovery or removal. 20 

Stage.—Stage-grinding is successive comminution. Stage-concentration is

stage-grinding repealed on the concentrate produced by treatment

between grinding stages. Stage-addition in flotation refers to deliberate

use of insufficient reagent in ihc early part of the treatment, in order to

increase selectivity of conditioning, followed by further addition at a

later point in the process. 
Starvation.—As used in flotation, the deliberate inadequate addition of a

reagent in order to restrict its effect. In comminution, avoidance of

crowding in the machine by restricting rate of feed. 30 

Slope.—Underground working place formed as ore is extracted. 

Slope Assay Plans.— Plan shoeing assay value of exposures of ore in a slope,

together with any other data desired. 

Subsieve Sizing.—Size analysis of particles too small for efficient grading by

use of screens, usually minus 200 mesh. 

Substrate.—The true lattice of a crystal, as distinct from its discontinuity

lattice, or surface.
Superpanner.— Mechanism invented by Professor H. T. Haultain which simu 

lates rocking, bumping, and sluicing action used in panning, and gives

precise information as to possibility of gravity treatment of sands. Used <JQ

in rapid assays and as a research aid. 

Surge (tanks, bins).—Receptacles capable of receiving and redispcnsing small

tonnages, thus steadying any fluctuations in a flow-line. 

Sweet Roasting.— Removal of sulphur from metal sulphides by ignition.

Tailing.—Sec Gangiie.
Teeter.—The dance of a bed of particles in a column of rising water, or tcctcr 

column.
Theta (0).—The symbol for contact-angle in flotation testing.

Tliickcncr.— Large circular tank in which solids settle slowly and form a slurry en 

which is continuously removed from below while fairly clear water over 

flows.
Thixotropy.—Property ofcertain mineral suspensions in water (e.g.. bcntonite) 

of remaining fluid while agitated, but gelling when quiescent.
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818 Mineral Processing—Glossary
Throughput.—Quantity of material passing through a specified treatment in a given time.Throw.—Lateral displacement of screen, shaking table or crushing surface in motion.
Ttier (of fatty acids).—The solidifying range of a liquid fatly acid.Toggle Action.—Application of crushing force so that the distance moved diminishes without chance of input strength, between "gape" and "set". Thus greatest speed of movement of the approaching faces is applied with weakest thrust and vice versa. 

, .,Tramp Iron.—Pieces of iron, steel, etc., which have been gathered with the ore ^~ and which would damage crushing machinery if allowed to enter. Tramp oversize is ore which should not have been released from the previous section at the delivery size.Trash Screen.—Protective screen for removing detritus from the pulp stream.Turbidiinetry.—Measurement of obstruction of light offered by solids in sus pension as a guide to their area, settling characteristics and shape.Tyler.—A sieving system. See Chapter VIII.
Undergrinding.— Insufficient reduction of particle size to produce effectiveliberation of value.Undcrsizc.—Scc Mali. 

20 Unit Cell.—Of crystals, a single complete geometric unit. Of flotation, ajingle appliance. Unlocking.—See Liberation.
Values.—Compounds separated from run-of-mill ore and worked up to amarketable state; usually expressed as assay grade. Voids.—Porosity; unfilled space in unit volume of granular material compactedunder stated conditions, and expressed as percentage or ratio of solid tovoid.
Waste Rock.—Barren or submarginal rock or ore which has been mined but isnot of sufficient value to warrant treatment and is therefore removed 3Q ahead of the milling processes.Wetting Agent.—A chemical promoting adhesion of.a liquid (usually water) to & solid surface.

2eta-poteniial Layer.—The zone of shear surrounding a particle immersed in an electrolyte. .

EXHIBIT "9 AJLT'-Copy A™~nd:b< "A" to Mineral Processing by ! Glossary of Terms 1965



EXHIBIT "9 AJL2"-Copv extract from 
"Principles of Mineral Dressing" by 
A.M. Gaudin

PRINCIPLES
OF

MINERAL DRESSING

BY

A. M. GAUDIN
AfctaUurpitt; Ricfuirdi Prof (-nor of Mintnl 

Drttnng, .\fatiaehujait IntlUutt of Technology-' 
Formerly, RuearcA Pro/ettor of Mineral 

Draring. Montana School of

TATA McGRAW-HILL PUBLISHING COMPANY LTD. 

N«w Delhi

**«*£&,

1370
EXHIBIT "9 AJL2"-CQpy extract fron 
"Principles of Mineral Dressing" by 
A.M. Gaudin



4 PRINCIPLES Of MINERAL DRESSING

Scopo of Mineral Dressing. To a large extent, mining and 

quarrying operations are concentrating operations in that they 

bear only on those portions of mineral deposits whose content of 

the material wanted is the highest available. This was espe 

cially true of mining in antiquity, but it remained so to a large 
degree until very recent times because of the crudity of dressing 

methods. With improvements in mineral dressing, it lias become 

possible to mine increasingly lower grade ores until the practice
which may be termed "bulk mining',' has come to supersede to a ]_Q 

large extent that which by contrast is termed "selective mining." 

That is, it has been found more advantageous to mine ore care 

lessly, including in the mined product much of the waste that 

happens to be in the way, but at a much lower cost than would be 
required for careful mining, with the view of later purifying the 

ore by careful, large-scale, inexpensive dressing.
In a general way, the scope of mineral dressing is twofold, its 

object being to eliminate cither (1) unwanted chemical species or 

(2) particles of unsuitable .size or structure. The first of these 

objects is commonly considered to be the extent of ore dressing,

and is indeed the more important of the two, hut the other is of 20 

sufficient importance to warrant attention even in an introductory 

text.
The principal steps involved in the preparation of minoral 

particles from a chemical standpoint arc (1) liberation of dis 

similar particles from each other and (2) separation of chemically 

dissimilar particles. Likewise, the principal stops involved in 

the preparation of mineral products valued for their physical 

structure arc (1) reduction in size and (2) separation of particles of 

dissimilar physical character. Thus, it will appear tlmt in every 

instance mineral dressing involves a jizo-reducing or liberating 

operation or group of operation* as a first step and a separating 
operation or group of operation.-: AS a second step. This gener 

alization should not be emphasized too much since instance.-? 
arc common of operation.? in which liberation and separation 
stages are made to alternate in order to accomplish the desired 

ends most Advantageously.
Historical Outline. In order to get a satisfactory perspective 

of the status of mineral dressing, it is desirable to review briefly 
the development of tho art from its inroplion' 33 '. As in other ^
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INTRODUCTION 5

fields of human endeavor, our information concerning the opera 

tions of the past is not so full as might be wished. We have to 

refer to Aristotle, Herodotus, and Pliny for iiJ^rmation concern 

ing antiquity. That information is incomplete, largely because 

educated Athenians and Romans alike would not lower them 

selves to such "common" duties as arc implied in technological 

descriptions or discussions. The records from civilizations con 

temporary with, or older than, that of the Greeks and Romans 

rvrc even less complete.
With the dawn of new thinking in the latter part of the medic- 10 

val epoch, more attention was paid to matters pertaining to the 

mineral industry. A great record of medieval and early Renais 

sance practice is embodied in Agricola's "Dc re metallica," of 

which a translation into English by the Uoovers is available in 

most technical libraries. ( *>
The oldest dressing method was unquestionably hand sorting. 

By this is meant the choosing of valuable lumps of ore from worth 

less lumps, basing such choice on appearance and "heft."' The

oldest metallurgical operations were so crude that only the 20 

highest grade material could be smelted. Naturally, hund sort 

ing played a preponderant part in supplying the smelter with 

suitable feed. It was done underground, at the surface, or at 

both places. Hand sorting survives in modern dressing opera 

tions only where cheap labor is available and where certain 

peculiar characteristics of the mineral product arc encountered. 

Underground hand sorting is still practiced where scl-jciivc min 

ing is employed. The wisdom of extensive underground hand 

sorting is not always defensible, and its economic worth should 

always be scrutinized.
Washing was, in all probability, the next process to be evolved.

It is likely that even in very primitive civilizations man must have ^ 

noticed that water exerts a cleansing action on fiuo mineral 

particles, effecting a separation between fine grains of sandy 

character and those of slimy character. Undoubtedly, \va;lni'.~ 

was used, first without, and later with, conscious appreciation 

of chemical dissimilarity between coarse and fine particles. 

Remains of ancient works have recently been discovered which 

show that concentration by washing was practiced centuries 

before the Christian era. In recent times, washing has taken :i

40
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e PRINCIPLES OF MINERAL DRESSING

"back sent" as n concentration method; it la nevertheless still 
used extensively for the bencficiation of some types of ores, 
especially oxide ores of iron.

Although the first steps to be evolved in the dressing of mineral 
products \vere concentrating procedures (hand sorting and 
washing), it was discovered quite early in the development of the 
art that valuable particles generally occur in relatively intimate 
aggregation with worthless material and that improvement in 
the operations could be obtained by first crushing the ore and
then separating the dissimilar grains. The earliest crushing -"-^ 
methods were of the sledge-hammer type, and the motive force 
was the brute force of the operator. This was superseded by 
crushing contraptions in which the work was done by horses or 
other draft animals. It is only in recent times that power-driven 
machinery was substituted for horses or man; it has produced 
such tremendous savings as to put an entirely different aspect on 
the whole art of mineral dressing.

From the washing operations of the ancients, it was only a step 
to the use (but not the understanding) of a combination of the 
washing force of streams with the force of gravity to segregate 
mineral particles of different specific gravities. Ruins of the 
works at the famous silver mines in Attica have yielded stone 
taMcs set at a slant; these were used by the Athenians for the 
concentration of the fines from the argentiferous lead ores of 
Laurium. Water was allowed to flow down the slope of the table, 
and it carried away the lighter and finer particles; at the same 
time, the heavier particles settled on the table. After a certain 
length of time, the valuable sediment was scraped from the 
table, and the operation was repeated as often as necessary on 
either the concentrated product or the waste. This was the 
beginning of tabling, a form of gravity concentration.

In medieval days, it was discovered that concentration of 
grauular material could be effected by jiggling it on a submerged 
sieve. The machine in which this work was done was operated 
by hand; it was known as a jig and the operation as jiyginy. 
Much of this development occurred in the Ilarz mountains of 
north central Germany. Jigs have played a very important part 
in dressing, and although obsolescent for many purposes, they
remain of great importance in coal cleaning and in the bcncficia- 40 
(ion of iron ores. They now are, of course, power driven.
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INTRODUCTION 7

From Agricola's time on, it became increasingly evident that 
the greater portion of the losses of valuable mineral was among 
the Gne particles. To minimize this loss, devices called buddies 
and vanners were evolved, which were essentially modifications 
of the Athenian tables. Buddies and vanners were greatly 
improved in Cornwall and have remained in use there longer than 
in most other places. Toward the end of the nineteenth century, 
the shaking table devised by A. R, Vulflcy of Denver succeeded in
giving a new lease of life to gravity concentration by mak- 10 
Ing the previously intermittent operation of tables a continuous 
operation'". <o) .

This sketchy account of the historical growth of gravity con 
centration would not be adequate without a mention of (.hose 
friends of the prospector the sluice box and the rocker, devices 
eminently suited to the handling of placer material.

Modern grinding machinery has been developed concurrently 
with the improvement of concentration technique for the treat 
ment of particles of fine size. Early devices were essentially
variants of equipment used in milling flour. They are now all .-> n 
historic monuments to man's ingenuity and have been replaced 
by more effective devices consisting of a grinding medium of 
tumbling stone pebbles, iron or steel balls, or steel rods con 
tained within a rotating shell.

The development of crushing and grinding technique has 
necessitated the development of a technique for the sizing of the 
crushed or ground material—this, because crushing and grinding 
are most efficiently carried out on material from which have been 
removed the sizes finer than those to which >t is desired to break
or grind the material under treatment. The first sizing devices 30 
used were stationary screens. These arc still used, although 
rotating cylindrical screens known as trorarncls have replaced 
them to a large extent; but even trommels arc becoming obsolete 
as vibrating screens arc being improved. For sizing fine par 
ticles, classifiers arc preferred to screens. For their operation, 
classifiers depend on the difference in the settling velocity of 
particles of different sizes in water.

In recent years, forces other than that of gravity have been 
used to separate minerals. One of these is magnetism; for the 
concentration of some iron ores, magnetic separation is without a 
peer. Magnetic separation can also be used for the conccntrat ion
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of ores In which rainrrnls occur that nrc only slightly magnetic. 
The application of this process is limited by the fact that the 
initial cost of the machinery is relatively high if the minerals arc 
not very magnetic. It is limited, also, because the design of wet 
magnetic separators, i.e., of machines operating on ores pulped 
with water, has lagged behind the development of magnetic 
separators operating on dry-crushed minerala.

Flotation, the newest method of mineral concentration, has
been developed very recently, historically speaking. It utilizes ]_o 
forces characteristic of mineral surfaces in such a way that par 
ticles may be caused to adhere cither to the water in which they 
are immersed or to air bubbles. The particles arc collected in ft 
froth or remain in the pulp, depending on whether they stick to 
the air or to the water.

In the treatment of sulphide ores, notation is without a com 
petitor, and its application to the treatment of nonsnilphide ore* 
is making grc.it strides. A related process winch seems due for 
startling advances in the field of nonmetnllic minerals is that of 
agglo mcra tion. 2 0

A number of other methods have been used to a varying extent 
and with local success. In these methods, use is made of char 
acteristics other than chemical affinities, magnetism, or gravity. 
Among these should be mentioned method; of separation based 
on the electrical conductivity of mineral particles, their color, 
decrepitation upon heating, shape, and dielectric constant.

Operating Steps Involved. There are four principal types of 
operations. To these may be added a number of auxiliary opera 
tions which are not directly involved in effecting cither liberation 
or separation. The four kinds of principal operations are com 
minution, sizing, concentration, and de\vatcring. 30

Comminution means reduction to a smaller size. It is accom 
plished cither on the dry ore or in aqueous pulp. Depending 
upon the size of the material being comminuted,the operation i.«s 
regarded as crushing or grinding. Crushing is almost always 
conducted on dry ore, and grinding may be wet or dry.

Sizing is the separation of a material into products character 
ized by difference in size. This can be accomplished by screening 
or by classifying, the latter being a sizing method depending 
upon thn relationship existing between the; si/.c of mineral 0
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particles and their settling velocity in a fluid medium, generally 
water or air.

Concentration mny be accomplished by washers, sluice boxes, 
shaking tables, flotation cells, magnetic separators, electrostatic 
separators, or other specific concentrating devices. It can also 
be achieved by screens, classifiers, or a combination of scrcenj 
and classifiers.

Dcwatcring is generally carried only to the extent of producing 
a damp cake, in two steps: first in thickeners to remove most of 
the water; then in filters, which receive the thickened pulp and 
yield the damp mineral cake. If further dcwatcnng is desired, 
driers requiring fuel for evaporation of moisture are essential.

Auxiliary operations arc naturally quite diverse. They involve 
storing in bins, conveying (by conveyors, feeders, elevators, or 
pumps), sampling, weighing, reagent feeding, pulp distributing, 
etc.

To give an idea of usual arrangements of dressing machinery, a 
number of flow sheets are presented on the following pages.
These flow sheets arc qualitative in that no account is taken of 20 
the size or number of units required, and auxiliary operations arc 
disregarded. The flow sheets are simply designed in order to 
give the reader who is being intrcdurcd to the subject of mineral 
dressing an idea of the most important machines needed for 
different treatment method?, of the general arrangement of th* 
machines, and also a crude measure of the relative complexity of 
each type of treatment. Broadly speaking, the flow sheets nro 
presented in order of increasing complexity.

In this description of flow sheets, the use of a certain amount of 30 
technical jargon is unavoidable. When in doubt, the reader is 
referred to other parts of the. toxt, reference to \\hioh can ho 
found in the index. A number of I firms, howovor. recur so often 
that a brief definition i? useful.

The feed to a concentrating machine, also known as heading, 
is the material received for separation. The products of the 
separation are the concentrate and tailing, if only two products
arc made, the concentrate being the valuable part and the tailinc 40 
the discarded product. If more than two products arc made. 
the other may be an additional concentrate or a middling. T!:c 
additional product, is tr.rmrd a concentrate if it contains in con-
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10 PRINCIPLES OF MINEltAL DRESSING

ccntratcd form some other valuable constituent than the first 
concentrate; it is termed a 'middling if it contains the samn 
valuable constituent as the concentrate but in a more diluted 
condition. Thus a shaking table may make a lead concentrate, 
a zinc concentrate, and a tailing; or else a zinc concentrate, a zinc 
middling, and a tailing.

When the concentrate that is obtained is not of sufficiently 
high grade and it is graded up by rotreatmcnt, the primary oper-

Raw qrovgl

6-inch 
grizzly

Trommel 
screens

To waste

Coarse grave)

Medium gravel

1.5-mm. 
Vibrating screen

Rake 
dossifier

Fme gravel

Slime _, ~ 
to waste

Flo. 1.—Plant tor dri-siing cr»vcl.

To coarse sand

Sand
14 to 100-mesh

ation is known as n roughing operation and the rctrcntment opera 
tion as a cleaning operation. If several stages of rctrcatmcnt 
are used, they may be termed recleaning, re-rccleaning, etc. 
The concentrate from the primary operation is the rougher con 
centrate, that from the cleaning operation, the cleaner concen 
trate. The same terminology is adopted in connection with 
tailings or middlings.

Plant for Dressing Gravel.<<,s,36) Figure 1 represents a 
dressing plant for the preparation of concrete aggregate. It

10
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EXHIBIT "10"-"Handbook of Mineral 
Dressing" by Taggart, pages 2-134 to 
2-140 inclusive 1976

2-^34 1BON

M. mow
Uses of iron are multitudinous: it \» uaed almmt entirely mm oeat iron or ilee-l. both of wLjcfa ere alloy* or mixtures of iron witb carbon and other elements such u phosphorus, manganeac, chromium, nickel, tungsten, vanadium, molybdenum, cobalt. silicon, titanium.

Oret. The economic minerals are hematite, magnetite. goethit«, limonite. liderite, 
and very occasionally pyrite. For a deposit of one of the above minerals to constitute an ore it mual be favorably located with respect to fluxes, fuel, and markets; it must be ol hitch grade: must occur in large quantity: and must lie ao that mining will be possible on a largo *cale at comparatively low cost. Furthermore, it should be relatively free of titan 
ium, phosphorus, and (excepting the pyriie which will require oxidation and leaching) of sulphur, which are harmful in the finished iron and iteel products and difficult or impos 
sible to eliminate. Analyse* of typical domestic oree are shown in Table 50.

Table K. Avenge composition of typical iron ores

Or.

Con 
tent

F.. .
P.... .
6. ... .
ao,.
AI.TU
Cao
McO..
MnO,.
TiO,
Cr,0,
V*Ci.H,o

Hifti -<rade 
Lake Superior 

hematite

5 5 to 6 1
0.03: .0 0.060

0 to 0.009

S to 12

Siliceous 
Lake Superior 

hematite

42 to S2
0.025 to 0.050

0 to O.OI
20 to 40

I to 4

Clinton 
hematite a

20 to 53
0.30 toO 50
0.04 to 0 II

< to 1 7
3 to 6
I to 20

0.4 to 1.0
0 to 0.3

0 to 2

Limonite b

43 to 35
0.04 to 0.41
0.01 to 0.09

II to 19
2 to 6

0. 1 to 1.0
0 to 0.4
0 to 3.0

5 10 12

Magnetite

Non-titan- 
iferoua, 
N. Y .N. ;..

Pa.

40 to 07.3
0 02 to 1.2
0.01 to 0 42

1 to 20
0.7to 4 5
0.3 to 5.6
0.2 to 42

0.04 to 1.4
0 to Tr.

0 to 1.6

Titani/er- 
ous, N. Y., 

Colo.,
Muin.,
N C.

34 to 63
0 to 0.06

O.I to IS.O
2.3 to 10

0 to 3
0 to 6
0 to 0.3

12 to 1*
0 to 2.5
0.60
0 to 0.04

• Appalachian* from N. T. to Ala. » Ala., Pa., Texaa, Iowa.

Moat of the iron ore now mined and that mined in the paat have been of sufficiently high grade to smelt without concentration, but the end of the known high-grade depoaiu, located cloae enough to fuel and to consumption centers to make them presently profitable, is in sight, and an increasing proportion of lower-grade ores is concentrated every year.
Claeaiflcadon of occt (U. S.). No standard official classification emu, bu* mo»t operator! MM aa approximation of the following terminology:
UerchantsbU or* aa*ayt between 40 and 60% Ft and is (meltable without further enrichment. (See alao Alabama ban or**.) Limitation! ae to maximum aiae and u to percentage of <6"A-m. may be impoaed. Certain Dear-merehantabI* or* oomprie** eoft iron mineral admiaad with ooan* hard aUieaoua fangue which i! readily aeparatjd by tcre«nin(, with or without supplemental hand piekinc, Uiua raisinf tb* or* to merchantable crade. Ce/tajn other ore! of near-merchantable crada contain water, either phyiically held or chemically bound or both, in luoh quantities that whan It u r*cnov*d by haaunc th« reeidu* i! merehantabl*.
Conc*atradn4 or* eompriaea rock aamavirif normally from 40 to 60% Pe from wtuob a oooovntraM of approximately marchantable-or* character can b* mad*, or from wnieh a ooneentrat* can b* mad* taat, wb*o mixed with a hiah-frad* mareaaotable ore. will form a marchantabl* mixture. Cono*n- tratinc ore* in which ih* iron mineral! ar* bemaliU or hydrated oxidee ar* further elaaaified ae waab. ore* and low-crad* ooneentratinf ores.
Waab or*a. To* typical waab ore oecun aa alternatinf bands of hiab-frade iron oxide and lightly snsiaoliHifafl aajsd whieh ia pradominantly <80-os. A/t«r minint. thea* banda oonatitul* a mixture of aimp iron mineral tuffloenUy hard to reaiat aariou* braaka«* and abraaion when subjected to moT«- faant aad tumbling eueb a* ie incurred in paeaac* throucb a rotary screen or log waaber, and An* nala* tirvly iron-free land. (8e* Table 67.)
Lew-trade eanc*atradag ores are differentiated from waeh oree in that the fangu* U locked with ta* ore minersb to the extent that crushing ia rvquired to sever In* two; U^ey ar* normally further diatincuiahed by the munh eoeJeer uaa of the cangue aurwates.
ICagaetic orM ar* tb* ore* of magnetite. They may be merchantable aa mined, but usually require' eonoaatration. They nerer hare the attaractarieties of waah ores. Eatimaud leaaous (1938) in ut*> XaaUrn U. 8 are 600 million ton* ol 40 to 00% iron oooUnt In New Jereey, MO million looe at the)
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PRODUCTION 2-135
aim* grad* in Mat-northern New York, and 70 to 80 million ton* in eastern Paaacylvaoia. Th* *a*t- era Meeabi magnetite* are of lower grade, but of enormous tonnage.flonconcgncralabl* rock limply mean* iron-bearing rock which cannot be mad* to yield merchant' ohln oonoonlraut at a profit at prtwent price* with preeenlly knuwn method* of concentration. In the Luke Muperiur Umtriol jl •inliraea bulli low-grade (VO U> 3O% >'e) ooaro»(rain«U ruck aud medium to relatively high grade rock (34 to 44% Fe) of iuch &ue texture thai one grindiug ia u.cu.nry u> aever the gangue. Concentration i* readily effected

Table 67. Sizing-****/ teit of typical waah 
or* (RI iOSt)

Six

>I.O$0-.B.......
9.741 ...... 
0.371 ...... 

4-m......a ......
14 ...... 
29 ......
41 ......
65 ......

too ......
<!00 ......

Unaited .....

Per aent. weight

7.6S
6.73 

17.1] 
IS. 63 
9.39
5.76 
3.S5
2.97 
1.40 
1.40 

21. 10
100 00

Per cent, iron

59.36
39 36
31.71 
59.26 
31.10
57.33 
55.21
52.44 
41.57 
41.57 
13.46
45 30

with both type* of rock, but the fint baa too 
high a ratio of concentration while the aeoond 
require* too ooally treatment. Known rv 
eervea of tbi* rook in the Lak* Superior dia- 
trict alone are enlimated to amount to 67 
billiua loiia (it til ,WCV tO). much ol it 
readily minabl*. and cheaper combination* ol 
concentration and amelling may be expected 
when the deadening competition at merchant 
able and high-grade concentrating ore* diaap- 
pean. Not the leant of the preaeut deterrenla 
to work on thi* material i* th« cooaecatory 
ta< lyitem now in effect.

Beuemar and non-Beaaemer ore*. The 
Beaeemur procua* of atoel making concentrate* 
pha»phoru* in the ileel. lleiioe (hipping 
product containing more than 0.046% pbue- 
pboru* ia cla*ecd a* NON-Htaa*MEM, and con 
centrating ore which yield* aucb concentrate 
i* likewine non-Ueaiemer. BuaxuKH oaa ia or* or concentrate containing lea* than 0.044% pbcephorua.Mangani/eroua Iron ore* are found on the Cuyuna range in Minnesota. The moat abundant are tfa* laowH oaa*. which are low in manganea* ( <10%) and low in lilioa but high in phoaphoru*: the BLACK OHB* comprise a very intimate nuilure of manganita, hematite, aad ferruginou* chert in which the manganeee, which t«nda to predominate in the coaraer aice*. may run a* high a* 25 to 30% in comparison to a 20 to 30% iron content. Pboaphoru* i* lower than in the brown or* but ailioa i* higher. The black ore* a* mined uaually contain a large amount (up to 30%) al water, both fra* aad combined, and hence are capable of conaiderable concentration by drying and aiAtanng.

Objectionable Impuritiei In Iron ore are tboee which cannot be removed by concentra tion and which, if aent to the blaaufurnaco. carry through the pig iron into the itoel in amount* which harm the properties of llio iteel. Tha principal impuritiee in thii cloae ax* aulpliur and phoiphorua. Allowable limite are diicuaaed in Art. 50. Silicon i* objection- ablo bocauiw it niu*t Iw duKxtxi ofT, with attendant proportionate consumption of lime stone and coke, which additionally occupy furnace apucu tuid thoroby rvduou furnace capacity find incrcaee labor coat. Titanium require* very high teinperatorea for reduction; unreduced it thicken* «lag mechanically.
For production of metal from orxx and conccntrato see: Ferroui Production AfctoJlurfy, J. L. Dray, John Wilcy A Sone. Inc. (1042); Blail Furnace Practice, R. H. SwcetMr, Mo- Graw-HiU Book Co. (1938); Blast Furnace Practice, Fred ClemeaU. Ernest Benn, Led. (London. 1920).
Production of iron ore in the United State*, by itato*. U given in Table 68. Export* of iron and itoel are three to four time* greater than import*. World production of pi« iron U given in Table 69.

Tibl* 88. United State* production of Iron ore (thousand* of (TO** Ion*) ( (ASG6")

MiiinMui* . ......... 
Michigan ........... 
AJ*tb*un*v ........... 
PaniuylvaUiis. .......

N«w York. .........

Utah. . .............

TtnncMoA
Othan 0. ........... 

Total. ............

1913

43.300 
14.400 
5,130 

541 
1,140 
1,633 

364 
a 
» 
414 

1,795

1911

41.954 
16.199 
5,755 

523 
1,019 

906 
424 

53
€
409 

1,647 
69,651

1919

36.001 
15,439 
5,053

627 
1,017 

171 
404 

44 
* 
214 

1,155
60,965

1921

17.111 
7,075 
2,176 

147 
257 
470 

59 
« 
* 
< 
511

29.213

1929

45.761 
15,456 
6,453
1,092 
1,609 

122 
211
a 
* 
102 

1,451
73,021

1932

5.154 
2.553
1,375 

103 
430 

31 
31 

137 
30 

« 
1

1936

31,634 
9,171 
4,1(0 
1.132 

970 
771 
160 
154 

3 
21 

572
i/O »

I9J7

41,417 
12.015 
6.301 
2,625 
1,156 
a 
520 
191 
20 
21 

744
72.094

1931

14.449 
6,004 
4,30) 
2.121 

155 
e 
116 
164 
2) 
1) 

319
21,447

* included in "other*."
6 Include* Georgia. N. Carolina, Wyoming, N. Mexico, Colorado, Connecticut, Maryland, Ma •huaelt*, Nevada, California, Iowa. 
c Included in Peoniylvaoia.
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2-136 IRON

Table 69. World production of pic Iran (thousand* of frost ton*) (MI)

U.8.H.R............. 
United Kincdom

flaar

India. ..............
Canada •
July. ..............
PoUnd..... ........

World. ............

1913

30,964
16,499
4,486 6 

10.260
3,126
2,446

56
2,508
1.371

204
1.015

429

732
12,809
77.534

1918

39.055
10,513

9,086
1,2(6
Nil

I7S
1.247

265
1,107

321

766
590

64,421

1919

31,015
5,566

110 
7.39S
2.373

247
206
608

648
320
863
252

501
605

50.712

1971

16,688
7.725

100 
2,616
3.308

863
95

955

543
371
616

76

314
955

35,223

1929

42,614
13,401
4.018 
7,580

10.4)9
3,970
1.750
2.906
2.088
1.64)
1,348
1.080

678
704
490

2.348
96.263

1932

8.781
3,933
6,370 
3,573
5.549
2,783
1.542
1,959
1,349

450
699
144
461
199
262

1.212
39,275

1936

31,029
15,30)
14,400 
7,616
6,237
3,207
2.869
1,967

1,541
679
816
582
585

2.203
89.802

1937

37.127
15,957
14.520 
8,497
7,917
),84)
3.561
2,513

1.675
l,59«

898
790
724
646

2,727
102,848

1938

19.161
18.224
14,479 
6.763
5,956
2.426
3.030
1.527

1.215
1,628

758
850
952
647

2.814
80,452

• Included under Germany. ft Rua»a.
c Includes Spain, Auatria, Hungary, China, Australia, Motherland*, Rumania, Brasil.

Selling. Bee Art. SO.
Lake Superior has* prices f.o.b. Lake Erie docks for Old Rango BoMemer ore have 

ranged from $4.75 to $5.25 per long ton over the period 1029-1943; Old Range non- 

Beasemer and Meaabi Bessemer bases have been 151 oil these prices, and Moaabi oon- 

Beeaemer 301 off.
Treatment. Iron i* the second most widely distributed metal and constitutes the 

fourth largest elementary component of the earth's crust. The iron content of moat rock* 

is higher than that of the valuable-metal content of the ore* of most other metals. But 

workable iron ores are relatively limited in distribution because iron is a low-priced com 

modity and consequently must be present \n high natural concentration in a rock in order 

that the cost of mining, beneficiation, and reduction per unit of iron content may bring 

production cost below the market price of the metal.
The primary product from iron ore is pig iron, produced by smelting in a blast furnace. 

Hence the requirements for economic blnat-furnace operation set the specifications for iron- 

ore shipment*. These requirement* differ in different parte of the world. The furnace* 

which treat the ore* from the Lake Superior mines are located at tho lower Groat Lake* 

port* and south therefrom as far a* Pittiburg; their schedule for merchantable ore is baaed 

on a minimum aaiay of 61.5% natural iron and a SiOi maximum of about 10 to 12%. In 

the Birmingham district, because of the self-fluxing nature of the ore, lower iron and 

somewhat higher silica content* are acceptable. Eastern and foreign furnace* have yet 

different standard requirement*.
The desideratum in iron-ore treatment is maximum weight recovery with iron content 

in concentrate above a guaranteed minimum and sixe within specified maximum and mini 

mum limits.
Crashing plant* are those in which merchantable ore too ooarae for ready passage 

around the blast-furnace hell are crushed to a maximum site ranging from 8-in. to. say, 

3-in., according; to the blast-furnace feed arrangements. The crushing is normally one- 

stage jaw crushing, but conceivably two stage* with intermediate scalping would be necee- 

aary, if large lumps of hard ore noedcd crushing to 3-in. maximum. Cntnhing is the most 

widely used form of iron-ore <lronsing.
Drying plant* and sintering plant*. Cuyuna range ore* may contain as high a* 30% 

water a* mined; fine concentrate will normally contain from 10 to 40% moisture, according 

to size and the method of dewatering. Marked changes in iron content on an its-shipped 

baas can, therefore, be made by drying, with an incidental saving in freight. Simple dry 

ing will not, in general, drive off combined water; it him also the disadvantage of increasing 

dusting in handling and furnacing. Sintering drives off combined water, agglomerate* 

fines into porous lumps, and improves the furnace behavior markedly. Drying is usually 

done in direct-heat rotary driers (Seo. 17, Art. 3). For sintering practice see Bray; 

SioeaUer. The beat in the discharge from the sintering machines is utilized to dry lump ore 

by dumping the two together into the steel gondola cars in which they are shipped from 

the mill.
Screening plant. The simplest form of concentration i* typified by the early plant at 

the SUBQUSHXNHA mine at Ribbing. Minn. (101 J 787), where msanni of taoonita occurred
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WET CONCENTRATING PLANTS 2-137
scattered through the hematite. In the earliest operations the taoonits was picked out 
ahead of the ateam ehovela and hauled away in dump cars. This expensive operation was 
replaced by screening.

The ora WM loaded by steam shovel into 12-eyd. air-opermted aide-dump can. taken to the sereeninc plant and dumped onto « flat trusty with .10-io. spacing. Overnne we* -.ledged through into a bin. From the bio lb« ore WM drawn into a 5X21-(t. revolving stone sareeo with 2-io. round holm. Over* •lie WM wMte, wbioh discharged into a car-loadinf bin, whoooe it WM hauled to a rock dump. Under* site went to tbe •hipping bios. Capacity of this plant WM about 260 t.p.b. and it required only about 
30 hp.

Within* planu utilize tumbling in wnter to disintegrate lightly clay-bound sand and 
to abrade adboring land from lump hematite, and airing by claasi/ication aod/or by scn-wns to separate the resulting mixture o( relatively coarser hematite and fins sand and clay. 
Such plants are typified by some twenty-odd mills in the western Meeabi district. Up 
ward of 80% of all Minnesota iron concentrate is obtained by washing.

Modern Mcaabi practice IB represented by tho flowsheet of tho CANUSTEO plant (Fie:. M4) in which the second stafto of log wuhing and the tabling have been replaced by a bowl- 
rake cla«aiGer, and in which provision io made for crushing and hand-picking lump concen 
trate whenever thia IB desirable. In one plant screens and Akina cia*«ifien have displaced 
the log washers.

Weight recovery in modern Moaabi woahing plants averages about 05% on crude. CooU 
are 5 to IQi per ton treated.

DeVaoey and Cog bill (RI JIUJ?) point out that bowl-rake product, which contain* 14 to 18% SiO*. must be admixed with high-grade material to make it salable, and that when the product run* much 
higher in silica than tbia it may even be wMt«d. They report a liwt on «uch a product. a*w*aying 44% 
Fe and 34% HiUi, in which the material WM sorted m a hmdered-oettling clawifier. ctaniSer overflow WM wMted. an spigot product* wore tabled Mparately, with regrmd aod retabliog c4 middling. rmuKiag ID a recovery of 40% by weight in a concentrate amaying 63% Fe and 9% irtaol., with an addition*! recovery of &6% by weigbl from the 20% of middling made io the primary niru. in a concentrate aaoayinn 01% Fe. Tailing from the primary run assayfd 17% Fn. llieir multi indtoate that UM early spigot* of the clfianiBer couJd twi taken M oooc«nLrat« direotly, loavini only tbe lat«r npigoU for tabling. Tbey estimate, on tb« baan of commeroial table performance.* on umilar maUinaJj, that table capacities wouJd average 2.5 tooa Teed p«r br. Soo alao Sea. 10, Art, 7.

OUrer Iran Mining Co.. C A nil too washinc plant. Fig. 34 (14* #6 J 36).
Location: Coleraine, Mion.
Ore. Loose mixture of «oft hematite and taconiU eand.
Co*t: tO.06 to *0.16 p«r ton of fe«d la ao aT«ra«a raag« (1038) for this typ« of plant.

Ltftnd for Fig. 84:
\. 1 (^ 100-ton concrete ore pocket at pit; 

1 @ 8-(t pan conveyor.
1. Bar grizzly, 4-in. openinge.
I. 1 40 5-ft. pan conveyor, large wMte rock 

dumped into rock chut'xi from whiob It ia trucked 
to wa«t« in 1 1/j-lon riu/np (rucka.

4. 1 @ 40X42-in. jaw crusher.
5. 3 <3 3 ft -in incUnt^d (lR*-r-J belt oonvnyora. 

1,000 ft total Iioricnnia. run.
«. 1 (3) 5X41-/1 2-<lrck vibrating Mreen.
7. 36-m picking b^lU.
8. Cone cmahers, a«t 6/g-in.
9. Log wMbern.

10. 4 X &-ft vibrating ncrncni.
11. 17-ft. bowl-rake clanif.Qrv.
U. 24-in. oonvoyore to ore cars for shipinmt

Fia 84. OLIT»« ISOH MIKTKO Co., Cani.rt«o plant.

Concentrating plants for iron ore« must be mechanically efficient, cheap to operate, and 
capable of handling large tonnagee. Of the standard baae price of $4.50 per too (1936) for 
non-Beaeemer ore of 51.5% natural iron content at lower Lake ports, $1.74 is freight, leax. 
ing a net value at the mine of $2.70. Out of thi* must come mining and concentrating co«U 
royaltiee, and a multitude of oneroua taxee. Consequently the ratio of concentration muat
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2-138 IRON

be low, if any profit at all is to come out of the operation. From an economic standpoint an 

ore or a concentrating proceei that requires fme crushing or grinding of any considerable 

part of the feed tonnage to effect separation is prima facie unsuitable at present.

The typical Lake Superior concentrating plant is a combination compriaiog eoane concentrator*, 

normally jiga, for rejecting ooaraa gaague. and wMbjng apparatus for removing the 6ne free tand and 

the one ganglia produ«ed by crushing. Holt (M t It MCJ K) givea a generalised flowsheet (Fit. So). 

noting that la* types of oonoentrating machines used Tary oooaiderablr throughout th« district. The 

CIAILUOH plant (Fig. 80) ii a modern plant of this type. In a new ji| plant (141 tt J SI) an ia 

crushed to <Vj-in.; jigged unaiaed in Conest jisjs, which make ooane ooncsntrale and ooane '

L't*n4 /or Fig. IS:
1. Griitly, 6 Vt-in. opening*.
ft. Revolving screen, 3 l/l-in. aperture.
1. Vibralini Kr«on. 1 1/4-111. aperture. Horixontal 

• hakinc screens are displacing vibralint screens in tome 
planla on. account of saving in headroom and lower toreea 
wear. (139 ** J US.)

4. Gyratory-type reduction crusher.
I. Vibrating screen, l/4-in. aporture. 
4. Vibrating screen, 1 l/4-in. aperture. 
7. Gyratory-type reduction crusher. 
«. Vibrating screen, 6/j-in. aperture. 
e. Vibrating screen. O.B-in. aperture.

10. 8-oeU McLanaban jig.
11. 12-cell McLanahan jig.
II. Vibrnting screen. !/s-m. aperture.
13. Ai Ul).
li. Vibrating Mreeo, Vj-in. aperture.
It. AJ (10).
It. Log waiher.
IT. Vibrating eoreen, O.OQ-ln. aperture.
It, llheolaveur.
It. Bowl claaufier.

. SS. Typical Meaabl jig plant.

a fln. tailing which i> degliined in a HydroMparator and a rake clamificr in MHM. with ol«min«r lands 

returned to Ihe jiga; and a middling which ii grouon iu rod milla. dmUmed in a rake claesiOer, and Ihe 

reaulting land recirculated to the )iga. The advanlageoui renulbi «r«: an increiue in jig elGcienny 

beeaun the relatively hi||h proportion of land in the loed tend< to produce beavy-mediuni character 

in the jig bed; and increased recovery of iron. Jig concentrate aintera readily. Weight recovery in 

the jigging planU u about 50% of tbe crude. The HxaaiaoN FU*KT of Duller Bros, employa a aiok- 

noat Mpnrating cone in place of eoaree jip. thus doing away with 3 aereening and 3 jigging operations 

aa compared to Fig. &5, and making a lower-grade tailing than out be made on jigs treating the »»me 

material (ae« See. 11. Art. 29). The reaiting-magnetic plant of Btm.cn Dnoa. ia an aiperiniental 

attack on the problem of treating high-grade jig tailing (containing mu-'i poroua and conaequently 

ipeeileally light hematite particlea). of which large tonnagee are acattrretl through the western Meaabi 

district; It made aioeplionally high crude roneentraba and a good tailing lor iron concentration, but 

eoaca were too high for preaent-dav eompetjuon.

The number of plant* on the Meeabi employing concentrators other than wuhera b 

relatively small, and coaoentrate shipped ia only about one-eighth the tonnage/ of washed 

ore.

CharUson Iron Mining Co., Judd pit Fig. 80 (C. H. Remer, Oen'l Sup't, 139 HS J 38).

Location; Taeonile. Minn.
Ore Uaoded hematiu and partly deoompoaed taoonita.
CapocMy: 300 long t.p.b.
AMOK. Feed. 30 to 35% ft; aonoentrata. 53 to 63% ft.
Ktcattru: 35 to 40%.
Pa***: 800 hp. under full load.

Summary. Two-stage cnuhing to l/j-in. in oloeed circuit; waahing at <'/»-in. '. J* 

ting at <'/«-in.
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WET CONCENTRATING PLANTS 2-139
Uimi tar Fit. St:

1* By truck from snovel to rock hoppar in pit floor; 
1 9 5X 12-ft. Robins raeiprooatinc feeder. 

S. Bar crittly.
t. 1 @ 34X40-in. A-C jaw cruabar, S-la. ML 
i. 3 9 30-in. bait conveyors in sariee, 800-lt. total 

lenctb, 2OO-U. total lift, 300 (p.m.; with M«rriek wei«ht~ 
omater, electrical Interloak, macnetle bead pulley on 
final.

I. 1 3 ox 12-ft. Robins 2-deek .oreen, 3 l/>XS-ln. 
and Vl-»n. •<?. apertures, 

i. 24-in. conveyor. 
T. 1 34-lt. ihorl-head «on*. 
0. 2 9 21-in. inclined conveyors. 
t. 1 0 2o-(t. A-C lo« washer. 

10. 1 A-C low-bud nreen, V«-ln. iq. aperture, 
IL 1 9 24-in. bait conveyor.
U. 2 @ i X 12-ft. A-C Kraani, •/!»•"- so,, aperture. 
IS. Akin. classifier. 
14. Alternative. 
18. Rake classifier. 
II. 8O-m.; 157, F« or laaa. 
IT. 88-01.
IS. 2 @ 24-ia. bait oODT»yori la tarirn; 1 O 400- 

ton bio.

It. 2 9 3-o«U pluncw-'rpa jlo* itar l»Ma and

M. Orac-balt:2(|18Hn.eonTayoralnMriei;bln. 
SI* Orat-balt, 24-in. Kackinc cooTayor. 
M. Sand pump, 2,000 f .p.m. capacity, 2,000 ft. 

to taib'oc pood.
Fio. 88. Ciuat.awrtM IBO* Muruia Co., Judd pit.

Butler Broi., Harriioa plant. Fig. 87 (Q; 141 #9 J 34; *8 #9 ifCJ tf>. 
Location: Cooley, Mlnn.
O«: Concentralini ore. comprisinc soft bsmalita with taeonite and Mod. 

rt; Faad: 40 to 44% Fa; concentrate, 89% Fa, 7 to 9% SiOi. 
.- 80 to 85% Fa.

i pumped 1 mi. from Pickerel Lake. 
Pn*tr: Purchased at 2,300 volts; motora, 44O-volt, 90-eycls; cotraostrmnr, IS bp-nr. par too. 
ffunnt'nf fine: 98%.
itM tauUinf; Level tita. Steel and concrete, falvanised-iron partial andoanre. TJnhaated (unused 

la winter).
Tnnrtortatim: Mine (open-pit) to mill, 1 ml. Ora is truaked in ais to a eoowyor-Joadinc hopper, 

thence by conveyor to rim of pit. thence by dump car and locomotive to mill. Concentrate (7% 
moisture) is ahipped to lower Great Lakes furnaces (Chioaco, Cleveland).

L*t*nd lot flf. IT:
1. Gristly, 8 1/9-in. apartura. 
1. Rock ears.
I. Storaca bin: oonveyor with automatic scale. 
4. 1 ® 4 X 12-ft. vibratinc Hreen, 3 l/>-in. aperture. 
I. Conveyor.
a. 1 9 OX 12-ft. vibretinc icraen, 1 1/4-ln. aperture. 
T. 1 @ 4-ft. ttandard cone crusher. 
*, 1 @ OXlo-ft. vibratinf aorean, 1/4-ln. aperture. 
t. Conveyor with macneuo baad pulley; tramp Iron 

to concentrate.
10. 1 3 S X 14-tt. Robins Ellptsx screen. 1/4-1 n. aper 

ture, witb wieb iprays.
It. 1 9 25-It. 2-los washer.
11. 1 « 20-ft. bowl clanainar.
M. 2 a 7 l/fft. link-float eonea. Bee Sec. 11, Art. 28.
14. Conveyor.
15. 1 @ 4 X8-ft. vibratinc screen. Vein, sperture.
II. 7 Bendelari and 1 Consst jia.
IT. 2O 4X0-11. tHbretinc draininc soreena, 2-mm. 

apertures: 2 9 5 X 16-ft. 2-mm. vibralinc washinc sen 
wasriints to madium-recovery plant.

II. 3@4XO-ft. vibralioc draininc screens, 2-mm. cloth: 2 9 4 X 18-ft. 2-min. vibraUnc washljic 
screens: waahincs to medium-reeovery plant.

Fio. 87. DOTLMS Baoe . Barrison cone plant.

Sammary. Run-of-minn material >3 '/}-in. rejected by screening; 3 »/*~l '/<•«»• 
crushed to <1 '/«-in. and screened on '/4-in. 1 >/4~'/<-in. treated in sink-float cone 
malting concentrate and tailing. <l/ 4-in. washed in log waabera and bowl classifiers, the 
latter making overflow tailing, and both sending wuhed products to jigs which make con 
centrate and tailing.
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2-140 IRON
Botlsr Bros;. roa*tlnf-magn*Uc plant. Fig. 88 (J. J. Craig, Sup't, 139 fit 1 J 18; 153 A 61,6.ZtfoaCMH.- Cooler. Minn.0r»: <1 1/4-in. lie Uilint oonawUnc principally of comparatively clean hematite, comparatively rJMn ulioa. taeonite, aod looked combinatiou of the three. Capacity: 20A ton* feed per 24 hr*.; limited by the furnace.Capacity: 2M ton* feed per 24 bra.; limite br te furnaee.Aimti: Feed. 47% ft: coneent'ete. 92.0%; SiOt, 11.4%; P, 0.046%; <100-m. aiia held at 10% or I***; tailing, 20.6% Fe, including 9% macoetie Fe.XeeeMrv: M% baead on furnace produet; recovery of magnetic Iron, 08.9%.Kattf •/ anctntratie*. 1.1 : 1.CMU: The operation ia martin*!, t.«., dependent upon feeda again*! whloh mining coat need not he charted. It* inception m> experimental. Hoaetinc met, Sept. 1935: fuel, SO. MS per ton routed; aver 0.040; labor, 0.072; total. *0 «77.

l»f fit. IS:
1. VerUaai-eoa/l drier. Oil fuel. Moiiture radueed from 8 or 10 to 3%.
*. Cruaher.
I. Screen. >/4-tn. aperture.
*. VerUeal-ehaft roaeting fumaee with water-quench at bate. Oil fuel: oil vapor for reduction from PeiOi to FeiO,. Reduction miut be aubetantially complete (averace oonvemion I* 91 %), a "«lbn roaet" does not confer fufficient magaeUc foroe to move the maee of unconverted hematite. Iron lilicatea do not reduce.I. 2 pipe conveyor* in eerie*.
*. Trommel, Vie-in. aperture.
T. Bucket elevator.
a. Vibratinf acreen, l/ifln. aperture.I. Macnetie eobbor. 3t(dlam.)X33-ln. drume; eee See. 13, Art. 4.

10. Conveyor: 220-rolt a.-e. demacnetltinf ooil <urroundui( a 3 Vt-ln. Mlearta tube throuch which pulp flow*; bin; mixed with other ore* before ihipment. Dematnetiiation enable) water to drain and faailitaU* mixing. 
U. A* (9).

11. Bettllni con*.
13. Rake claaiifier.
14. A* (»). 2 in parallel.
II. Sand pump.
la. 1 9«X4-rt. ball mill.
IT. Separate elevator* to aeparaM feed bin*.U. A* («).

Flo. m. Burtra Bao*., roaetlnc-macnetle plant.
Sammary. One-etage cruahing. reducing roaat, wet magnetio separation with regrind and reconccntration of middling.
Recovery by thi* method ia high, a* i'« also the grado of concentrata, but coita at present are so high, compared with those for jigging and washing, aa to make concentrate so pro duced of marginal value so long as concentrate from the latter plant* seta the market price.
Magnetic plenta. The EiuMrn magnetite* have been mined apaamodically for more than 100 years. The WITHERBKE. SIICIUIAN Co. dry-magnetic mill* (Kd. 1) are typical of the method used for many years on the coarsely crystalline, lower-grade ore*. Modern demands for higher grade of concentrate with reduced phoaphorua have made neceaaary finer crushing before making fioaJ concentrate, and the adoption of wet magnetic separ ator*. All of the magnetite ores contain martite, the permeability of which i* too low for the low-intensity separator* used for magnetite; where the amount of martite is *ufficiently large to juitify saving it, gravity concentration supplement* magnetic, aa at ALAN WOOD. The or* at the BcTnunBH STTCL property at Cornwall, Pa., contain* chalcopyrite a* well aa magnetite, aad the tailing from wet magnetic cimoontration ie, therefore, reground and floated.

Coda of treatment at tb* eastern mill* are about 20 to 2S< per ton of feed,
Moit magnetite concentrate i* too fine for blaat-furnaoe treatment without sintering, but sintered, the high-iron (>68%) low-*Jie* product command* a premium. On the other hand. Eastern magnetite concentrate tu/Ten at present from a freight differential to the iteeJ center*.
The principle followed in concentration of all magnetite ore* is to scalp out middling at coarse sices at relatively high intensities and reject tailing, then to recrueb the middling and direct the concentration to the production of high-grade concentrate from thia enriched feed. This principle was carried to it* logical extreme at the MCSABI IRON Co. mill, which was designed to treat the low-grade magnetic orea of the eastern Mesabi Held. Tbe mill wae » teohnjcal luccess and represent* the best method known to date for concentrating thi*
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IN THE PRIVY COUNCIL NO. 28 of 1985

ON APPEAL 
FROM THE COURT OF THE SUPREME COURT OF WESTERN AUSTRALIA

BETWEEN :

HAMERSLEY IRON PTY LIMITED

- and -

Appellant
(Respondent)
(Plaintiff)

1. THE NATIONAL MUTUAL LIFE 
ASSOCIATION OF AUSTRALASIA 
LIMITED,

2. LANGLEY GEORGE HANCOCK,
3. ERNEST ARCHIBALD MAYNARD 

WRIGHT,
4. HANCOCK PROSPECTING PTY 

LTD,
5. WRIGHT PROSPECTING PTY 

LTD AND
6. L.S.P. PTY LTD

Respondents 
(Appellants) 
(Defendants)

RECORD OF PROCEEDINGS

PART II 
VOLUME I

Ince & Co. 
Knollys House 
11 Byward Street 
LONDON, EC3R SEN

SOLICITORS FOR THE APPELLANT 
(RESPONDENT) (PLAINTIFF)

WALTONS & MORSE 
PLANTATION HOUSE 
31-35 FENCHURCH STREET 
LONDON, EC3M 3NN

SOLICITORS FOR THE RESPONDENTS 
(APPELLANTS) (DEFENDANTS)


