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ABSTRACT

In this project report, economic evaluation techniques and investment 
decision methods are studied. Their application to the gold mine 
residue reclamation projects of East Rand Gold and Uranium Company 
(Ergo), an associate of Anglo American Corporation (AAC), is 
considered.

AAC has been active in dump reclamation since 1953 and by 1982 it was 
operating three plants on the Rand, namely Ergo, Simmergo and Sallies 
The development, by AAC and Ergo1s metallurgists, of the 
carbon-in~leach process created additional investment opportunities. 
These opportunities were economically evaluated using rate of return 
analysis and other methods to determine their relative merits. The 
economic evaluation exercises indicated which investments ought to be 
undertaken to maximise the profits arising from the amounts invested.

Legal and other aspects influencing the decision-making process are 
studied, as well as the financing of the capital expenditure.
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1. INTRODUCTION

The charter of the East "and Region of the Gold Division of Anglo 
American Corporation of South Africa Limited (AAC) is:

to profitably extract gold, uranium and sulphuric acid from the 
residues of mining operations on the Witwatersrand;

to develop improved technology to increase the profitability of 
this extraction process; and

- to acquire additional reserves to extend the lives of AAC's
companies that are active in the residue retreatment business.

As the Divisional Manager of the Transvaal Section ~>f the AAC Gold 
Division, I have worked since 1982 on the evaluation of technological 
developments and of potential reserves in an endeavour to expand the 
business opportunities of AAC's residue re-treatment companies.

Evaluation exercises are done because they are essential in the mining 
industry. As each mineral deposit is unique, not only in its location 
but also in its chemical and physical properties, it requires detailed 
technical and economic evaluation. Ted logical developments require 
similar evaluation.

The mining industry is more concerned than most industries with new 
project valuation as mineral deposits are a non-renewable, exhaustible 
resource. Mining companies regularly seek to re-invest part of the 
proceeds from existing mining ventures in •> ••• mining projects.
Project evaluation techniques are thua. t use in an endeavour
to replace existing business and to alternatives
available.

An evaluation report is important because it provides the basis for 
judging the value of a mineral deposit and the viability of a project. 
Not only is an evaluation report important to the management and board 
of a company, but it can be important in dealings with vendors of 
mineral deposits, shareholders, lenders, customers and governments.
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Because an evaluation exercise is necessary and important, it must bg 
done correctly. In this report, it is m> aim to show that the 
evaluation exercises carried out with a view to expanding the 
activities of East Rand Gold and Uranium Company (Ergo) were executed 
correctly and that they lead to the appropriate investment decisions 
being made.

In project evaluation, the basic criterion for the investment decision 
is that the benefits must be greater than the costs. Although it is 
not possible to determine t! n estimated costs and anticipated benefits 
with certainty, it is possible to derive an understanding of the 
cost-benefit relationship and the potential effect of events on this 
relationship. A number of elements must be addressed in project 
evaluation: technical, economic, financial and legal fact'- s.
Information on all of these aspects is gathered and then analysed.

Dqta gathering for a mining project begins with an assessment of the 
ore body as it is the unique characterist ic on which one is 
endeavouring to build a business opportunity. Geologists determine
the shape and quality of the ore body in order to prove that
sufficient ore in excess of an economic grade is present. They mlso 
define other characteristics of th _re body as these influence the 
mining method to be used. This in r . determines the capital and 
operating costs of extracting the c._.

The capital cost of the project is calc lated by the mining and 
construction engineers. The accuracy or che capital cost estimate is 
affected by the amount ot det. iled design ti, ,t has been done. If 
limitea detailed design has been done, the estl^-ai,^ should have a
substantial contingency added to it.

Working costs ire incurred in mining, treatment and transportation. 
Surface mining is considerably cheaper than underground mining and so 
one is able to mine to a much lower cut-off grade on surface. In 
evaluation exercises it must be remembered that the cost of mining at 
incre isingly distant work places rises. Thus unit costs of production 

independently of inflation.
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An important point to consider in that the technical methods to be , 
employed are at times new, and experienced engineers cannot predict 
with certainty the degree of operating efficiency, the operating costs 
or the capital cost of the project. Ir some of the projects 
considered in chts report, new rietallurgical technology way introduced 
on an unprecedented scale.

Having calculaiea the capital and operating costs of a project, one 
considers the revenue arising from the sr.le of the project's output. 
There are two distinct features concerning the sale of minerals. 
Firstly, capital expenditure on many miner does not commence 
until agreement has been reached on the sale of the proposed output 
for a number of years. The second feature is that it is uncommon for 
a mine to establish a pricing pclicy. Prices are set on commodity 
exchanges and the mining company has to accept fluctuating prices. In 
South Africa, the Reserve Bank arranges the sale of the gold 
production but the mines have to accept a varying price. Uranium on 
the other hand is sold mainly at fixed contract prices; however, not 
all of the uranium that is produced can he sold at present.

At AAC, we use simulation approach in our project evaluation 
exercises. A c«. t flow model of the project ;s d veloped to determine 
which combination of inputs maximises the rr.t : of return from the 
project. The economic evaluation is done u ing the data obtained 
through the processes outlined above. Seve- 1 rung of the model are 
usually required before the return is opti:. rd and before a decision 
can be made on those factors ovrr whlv'i or. , a control These factors 
include the production level, the method *. eduction and the nature 
of the products produced.

There are other factors, however, over w! ■ does not have control
and they are subject to errors of estima These factors include
ore grades and tonnages, prices, capital \i,.. v;.erating costs, 
escalation rates, the production commenc# t. date and plant recovery 
factors. To cater these risk factors, one carries out a 
sensitivity analysis which takes into account the range of values 
which each risk factor could adopt.



Of the risk factors listed, only the ore grades m d  tonnaqer can be _ 
estimated with limits of error which can be calculated. The 
uncertainties associated with the other factors cannot be defineu in a 
completely objective way. Judgement plays the major part in assessing 
these uncertainties and the quality of the final answer obtained 
therefore depends on the quality of these judgements.

The evaluation of mining projects is no different to the evaluation of 
any other kind of investment. The tax treatment of mining project 
costs and profits differs in several respects, however, to the tax 
l-eatment of non-mining costs and profits. The depletion allowance is 
a iistinguishing feature that sets mining project evaluations apart 
from general investment evaluations. There are, in addition several 
other important tax considerations which must be dealt with correctly 
in the evaluation of mining projects.

In the South African gold mining industry, the cost of mineral rights
and lend is recovered through the depletion allowance Capital 
expenditure can be expensed, however, in the year in which it is 
incurred As a result, no costs are depreciable in the determination 
of gold mining taxation. The capital spent on new projects of a
company can, in certain instances, he expensed against the current
earnings of the existing operations of that company.

Changing prices of commodities and technological developments have 
resulted in the e-aluations of the residue deposits changing over the 
three decades in which AAC companies have been active in the residue 
reclamation business. In this report, the changes over time in 
evaluations of various residue deposits are discussed. This 
highlights how evaluations can change markedly with changes in 
circumstances.

The history of AAC1s reclamation operations is recounted in chapter 2. 
The development of the carbon-in-leach process, which had a major 
imract on the economics of dump reclamation, is described in chapter
2. The impact of this development on relations between AAC and East 
Daggafontein Mines Limited (East Dagga) is the subject matter of 
chapter 4.
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Where one has a runge o potential projects which could he undertake 
independently of each orher, it is necessary t:> rank the projerts to 
learn in which order the projects should Le undertaken. Such 
non-mutualiy exclusive projects should oe undertaken In the orde: 
which maximises the profitability of the companies involvad. In this 
project report, I show in chapter 8 that; the management of Ergo had 
four projects to cons t-’er In mld-1983 and, hew it i -n decided which 
order the projects should be undertaken. Tt.,’ four proj ;cts were the
construction of a carbon- in-leach , !ant at the Ergo Division, the 
extension of the Simmergo Division plar' , the establishment of the 
Daggafonttt: Division and the reclamation of the slimes dam at Withok.

/ particulir reserve mpy not be economical if it is treated in a 
particular way but it my be worthwhile to treat it in an alternative 
way. Alternative solutions v ere generated for the reclamation of the 
Withok and DaggafonteJn Division slimes dams. It was important that 
these mutually exclusive alternatives were correctly analysed so that 
the economically most attractive alternative was chosen in each case. 
This analysis is presented in chapter 9.

Each of tne ahove-me.it ioned non-mutual! v exclusive project*: and the 
mutually exclusive alternatives is a rt^nue producing project which 
requires a certain method of analysis. Within these projects and 
alternatives, theie are different ways in which services can De 
provided. Each service producing alternative requires economic 
evaluation using the correct methodology.

For the purposes of economic evaluation it is useful to evaluate 
projects in a number of ways. Rate of return, net present value, 
payback and hreatt-even analysis were u<ed in the economic evaluations. 
Because of uncertainty, sensitivity analyses were done to show the 
impact of varying gold prices, operating costs and capital costs on 
projects. The sensitivity analysis for the combined Daggafontetn 
Division and Withok slimes dam project is presented in chapter 10.

Different assumptions with respect to escalation can have a major 
impact on the economic evaluation of a project. One assumption that 
can be made is that prices and costs escalate in s ,ch a way that 
profits remain unchanged throughout the life of a project. This is
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1

Figu-.e 1.1 The Fr*o Division plmnt In May 1984 tith Che 
c»rbom-l„-leach plmi.t b«ing huilf In Che n,reground. The flotation 
plant stnnds between ihf thlckewr* '.l''i tb« go'd, uranium and acid
plants In the background.
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often referred tn as an unescalated exercise. These profits can be 
regarded in two different ways. Firstly, the profits can be regarded 
as being in current money terms. If this assumption is made, then the 
discount rate used should include an element both for inflation and 
for a real return. For example, if inflation is taken at 15 per cent
and investors require a real return of 10=per cent, then the discount
rate used to obtain the net present va*.;e of a project should be
((1,15)(1,10)-1)100=26,5 per cent. This a very conservative
assumption and many reasonable projects are likely to be abandoned if 
it is used in decision making.

On the other hand, the profits can be regarded es being in constant 
money terms. The discount rate to be used tn these circumstances is 
the rate of return required by investors, namely the 10 per cent used 
above. This is the assumption ured in chapters 5, 6 and 7 where the 
economic evaluation of the Simmergo Division plant extension, the Ergo 
Division carbon-in-leach plant and the combined Daggafontein Division 
and Vithok slimes dam reclamation project are presented respectively. 
Although no hard and fast rule exists, a real rate of 10 per cent is 
the hurdle rate generally accepted at AAC.

An alternative way of dealing with escalation is to escalate prices, 
operating costs and capital expenditure at the same or at different 
rates and to arrive at profits in escalated terms. The discount rate 
used in this instance should include an element for escalation.
Unless all prices and coats are escalated at the same rate every year, 
it is not possible to determine the real rate of return from a 
project. I< one wants to escalate prices and costs at different rates 
and to vary the rates from year to year, one should deflate the 
profits from current money to constant money each year. From these 
constant money profits one is able to determine the real rate of 
return. This method of dealing with escalation is used in chapter 9, 
where mutually exclusive alternatives for the Daggafontein Division 
and Withok slimes dam project are considered. It is also used in 
chapter 11, where the sensitivity analysis of this project is



presented. In chapter 12, however, where the financing of the 
projects is considered, the evaluation exercises were done in 
escalated terms as borrowings do not escalate but are repaid in 
inflated money.

In chapter 13, legal aspects of the establishment of the Erg., and 
Daggafontein Divisions are discussed. ,

The methods used in the evaluation exercises which follow have been 
outlined in this introductory chapter. Alternative methods can be 
used in many aspects of an evaluation exercise, for example in dealing 
with escalation. Alternative methods have been used in this report to 
illustrate their use.



2. THE HISTORY OF AAC'S RECLAMATION OPERATIONS

Companies administered by AAC began reclaiming mine residue dumps over 
30 years age at the time of the first uranium boom. This followed the 
di covery of a variety of uraninite in gold bearing ore on the 
Wicwatersrand in 1923 and the British and, American governments' 
encouragement frrm 1945 onwards that the Union's gold mines become one 
of the world* s major sources of fissionable material. Thus in the 
early 1950s seven companies in the Anglo American Group agreed with 
the Minister of Mines to produce uranium as a by-producr of gold using 
a leaching process.

This process required large quantities of sulphuric acid and so, in 
order to produce the acid, slimes dams wc tmed and a pyrite
concentrate war produced by flotation. .on process had the
valuable side effect of concentrating the b ntained in the
reclaimed slimes to a level where it was economically recoverable and 
the roasting process improved the recovery of g^ld by liberating the 
small amount normally locked in the pyrite.

The second such operation to be established was at Daggafontein Mines 
Limited on the East Rand. From i953 the old Main Reef Leader slimes 
dam, known today by the Chamber of Mines Code as 7 U , was reclaimed 
and combined with the current Main Reef Leader residue in the South 
flotation plant. These flotation residues were deposited on a new 
slimes dam, now referred to as 7L2. Daggafontein also started 
recovering the old Kimberley reef slimes dam, now known as 6L19, for 
its uranium content. A plan showing the location of these slimes dams 
appears on page 21.

Daggafontein ceased production and the company was de-registered in 
the late 1960s. East Daggafontein, a neighbouring mine administered 
by AAC, acquired Daggafontein's North plant in 1967 and with ii slimes 
dams 6L18 and 6L19. East Dagga thus owned slimes dams 6L18, 6L19 and 
its own 6L20 by the time it ceased underground production in the 
mid-1970s.



Figure 2.1 The cranium plnnt bullc at Dn*%pnfonCe1n Mines Limited in 
the 1950s.



By the early 1970s ownership of many dumps besides 7L2 had been 
abandoned. Section 161 of the Mining Ri«v i:s Act of 1967 enabled one, 
however, to acquire the right to treat these dumps. In 1972 the price 
of gold was unpegged and it began the first of its cyclical up-swings. 
This was followed in 1974 by a very rapid rise in the price of uranium 
which in turn increased the demand for sulphuric acid. So by the 
mid-1970s, it was opportune for AAC to establish * major independent 
slimes reclamation operation.

Initially about 1000 test holes were drilled by AAC in several slimes 
dams on the Witwatersrand and the results justified a full-scale 
testing programme. In the meantime, metallurgists at the Anglo 
American Research Laboratories developed a flotation technique to 
produce a concentrate which contained sufficient gold and uranium to 
allow a conventional extraction process to be applied.

A pilot flotation plant, with a capacity of one ton an hour, was 
erected in I97<': and results confirmed the findings of the laboratory 
test work. Feasibility studies indicated, however, that flotation 
would have to be conducted on a very large scale :o be viable. The 
plant would need to treat a minimum of one million tons vf slime a 
month - four times the amount treated by the South flotation plant at 
Daggafontein.

This posed a crucial question as to what would be the best method of 
transporting the material. Also, should there be a "ery larg.? single 
flotation plant or three separate flotation plants established closer 
to the slimes dams destined for treatment? It was eventually 
concluded that the most economic method was to pump the slimes in 
slurry form by pipeline to a central processing plant.

The decision was taken to locate this plant south of Brakpan where the 
AAC administered company. South African Land & Estates (Sallies), 
owned property which was centrally located between many of the slimes 
dams and an 1100 hectare tailings dam site.
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This minimised the distance from the high grade slimes dams but it 
left the plant remote from the slimes dams Ergo had acquired from 
Grootvl fi and Marieva? e mines and those belonging to East Dagga.

The go-ahead to build the t was given in January 1976 and 
commissioning began in October 1977. For the Ergo share offer made to 
the public in July 1977, applications totalling R286 million were 
received which was a record for a South African share issue. The 
shares offered to the public were subscribed for eighteen-and-a-half 
times. In November 1977 Ergo received the Rand Daily Mail's Business 
Achievement Award in recognition o. its pioneering technical 
accomplishments and its outstanding contribution to the development of 
the South African economy.

While the Ergo plant was under construction, the gold price peaked and 
then declined steadily until the end of 1976. As a result, the 
underground operations ol Sallies were curtailed. Towards the end cf 
1976 arrangements were made for Sallies to start treating material 
from the old Sub-Nigel mine's waste rock dump. The early results 
encouraged AAC to continue the arrangements and thus before the Ergo 
plant was commissioned, AAC again entered the waste re-treatment 
business by treating sand and rock at Sallies.

Contracts with additional suppliers were negotiated by Sallies and by 
early 1980, the plant throughput had been increased from 80 000 tons 
per month (tpm) to 111 000 tpm. This enabled Sallies to reduce its 
unit operating costs and to treat lower grade material. In the same 
year it was decided to extend the plant and by the end of 1981, the 
Sallies plant was treacing 180 000 tpm.

While the Sallies plant was regularly exceeding its rated capacity,
AAC struggled to get the Ergo plant to meet its production forecasts. 
The Financial Mail reported on September 28 1976 that 'Ergo has been 
plagued w; rh any number of technical bothers, not to mention labour
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problems, and production on all fronts, but particularly gold, has .. 
been well down on forecast - though uranium output has been up to the 
mark for some time now. The principal problem on the technical side 
would seem to have been a series of outwardly unrelated failures that 
cumulatively have seriously interrupted the flow of slurry from the 
slimes dams through to the various plants. As Ergo's MD puts it, the 
problem has been the stop-start nature of; operations. You can't 
achieve planned recoveries in these circumstances'.

The article stater, however, that the year's targets could be met and 
the penultimate paragraph read 'So, all in all, it looks as if Ergo is 
finally on its way. Even if it never hits the original prospectus 
target on gold, few would argue that, n current prices and 
production, it is not a worthwhile venture and a leader in the new 
field of dump ie-treatment *.

The concluding paragraph has proven to be prescient for it stated that 
'there is every possibility that new projects may be instituted - for 
example. Ergo may decide to install additional plant and equipment to 
boost gold recoveries to originally anticipated levels'.

It was no secret that Ergo was considering additional methods of 
recovery. The General Manager stated in the 1979 annual report, 
published in May of that year, that ' further pilot tests were 
carried out to investigate the possiMe recovery of soluble gold 
from incoming feed by the addition of activated carbon and small 
quantities of cyanide to pulp followed by normal flotation. The 
results are being evaluated'.

By the time the following annual report was published in May 1980,
Ergo was finally on its way. The gold and uranium production targets 
for the 1980 financial year had been met and the targets for the 
following year were increased 'to figures which are closer to the 
production levels which can be achieved with existing technology ard 
plant capacity*. But the optimism abounding about future production
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was nci matche' i. rhe section of 'he annual report on research anu , 
development for it was r ♦rated that ’tests on the recovery of soluble 
gold by the addition of fine activated carbon indicated possible 
adverse side-etfects on the main flotation process. Further testwork 
is necessary before a decision on the use ci carbon can be made'.

Ergo'6 struggle to get its plant operating smoothly nevertheless did 
not deter it from evaluating potential additional reserves. In April 
1979 Ergo acquired a right of first refusal over East Dagga's three 
slimes dams and an 18 month period in which to assess then. Ergo 
reported its findings in ..ne .980 but concluded that it was not in 
its interest to acquire ihe rights to treat East Dagga's slimes dams.

It was reported by the General Manager that * the proposed treatment of 
the East Dagga dams was conceived at a time when uranium prices were 
reasonable, i.e. some four years ago. Since that date, both capital 
and working costs have increased dramatically whereas the selling 
price of uranium has decreased not only in real terms but also in 
actual terms'.

'The exercise assumed that Ergo would process the ore in a new plant 
using a leach-counter current decantation-solvent extraction route for 
uranium followed by flotation of the leach residue and subsequent 
cyanidation of the pyrite conrentrate. Capital of R142 million would 
be required and, at a gold price of US$500/oz and maximum overall 
recovery of 35%, this would give a DCF of only 9%. A selling price of 
US$l000/oz would increase the DCF but it was still not acceptable at 
14%. Therefore, at this stage, even using the most optimistic selling 
prices, the treatment of any of the East Dagga dams would not give 
reasonable returns'.

The report cautioned, however, that 'should the resin-in-pulp pilot 
plant currently in operation at Ergo prove successful this could well 
supercede the proposed leach-CCD-SX circuit*.
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The view of the General Manager of Ergo that 'at this stage the 
tre. tment of the East Dagga dams would not give reasonable returns' 
w-s indicative that he believed that the R 6 D being conducted at Ergo 
would ultimately make the re-treatment of the dams viable. It would, 
however, prove not to be the research aimed at improving uranium 
recoveries but the research aimed at gold recoveries that would 
ultimately provide the break-through.

Ergo's annual report for the year-ending March 1981, published in June 
of that year, recorded that the plant had come close to producing the 
7 000 kg. of gold that were forecast for it in the pronpectus. 
Furthermore, uranium production was well above the initial target but 
sulphuric acid output was down because of poor grades. Thus the plant 
could be said to be operating efficiently. A brief note on R & D 
stated that various methods for improving the overall recovery of gold 
were under active consideration and the more promising approaches were 
being evaluated.

In mid-1981, AAC acquired the right to mine the lease area and 
residues belonging to Simmer and Jack Mines Limited, situated on the 
Central Rand adjacent to the eastern boundary of Johannesburg. As the 
nature of the operations to be undertaken consisted, in large part, of 
the extraction of gold from the existing surface materials, it was 
considered appropriate for Ergo to exploit the surface and shallow 
underground rights.

Ergo undertook to establish an 150 000 tpm plant employing the 
flotation process, with which it was familiar, and the carbon-in-pulp 
process on which it had been doing test work for a number of years. 
Construction of the Simmergo Division plant began in late 1981.

Sometime between September 1980 and November 1981, control of the 
major shareholding in Eaai Dagga was acquired by Mr A.H. Lundin, a 
Geneva-based Swedish entreprenet. with a strong bent for mineral 
resources, particularly petroleum.



In the latter half of 198', hr Lundln recommended to AAC, the 
technical advisers to Ec agga, that East Dagga join other 
companies, in which Mr Lunuin had an interest, in two oil 
concessions in the Gulf oi Suez. AAC was reluctant to make such 
a recommendation. Mr Lundln responded by suggesting that AAC 
relinquish control of the company to v-1 low the group represented by 
himself to assume responsibility. AAC agreed to this and the 
reconstitution of the board of directors of East Dagga was publicly 
announced on 28 April 198.?.

In this chapter I have recounted AAC1s dump reclamation activities 'or 
the three decades prior to 1982. AAC achieved considerable success 
with its reclamation projects but it was twice thwarted by collapses 
in the demand for uranium. These sudden changes in fortune 
highlighted the marginal nature of reclamation operations. This 
encouraged AAC to reduce its dependence on external factors such as 
demand and price by improving recoveries. Resear-h and development 
projects were initiated to improve both gold and uranium recoveries. 
Before the results of this research could be used to establish another 
Ergo operation on the Far East Rand, the control of East Dagga was 
relinquished by AAC.



3. CARBON-IN-LEACH - A NEW METALLURGICAL PROCESS FOR ERGO

When I joined the AAC Gold Division In April 1982 , AAC. was operating 
two reclamation operations on the East Rand, name Iy Ergo and Sallies, 
and work wr.s in ,-rogress on Ergo' s Si tracer go Division plant. AAC had, 
however, relinquished control of East Dagga and thus it seemed tha*: 
the once-mooted p ’ans to establish an opera:ion on the Far East Rand 
to treat the East. Dagga, Grootvlei and Marievale slimes dams would not 
materialise.

This likelihood appeared more certain when East Dagga acquired slimes 
dans 7L2 and 5L26. Finance Week stated on September 9 1982 that East 
Dagga planned to pay R1,2 million in cash and one million new East 
Dagga shares, worth about Rl,4 million, to Egoli Consolidated Mines 
Ltd. AAC had considered treating slimes dam 71.2 by means of a 
cyanidation leach and carbon-in-pulp extract1^n but the expenditure on 
the operating and capital costs was not justified in the light of the 
ruling gold price.

East Dagga on the other hand had an economy of scale advantage as it 
already had three alimes 4ami adjacent to 7L2. East Dagga's technical 
adviser stated in a report dated June 1982 that 'the close proximity 
of the Egoli Dagga dam (7L2) to East Dagga's existing dams makes a 
reserve in one location which could justify the erection of a plant.
A direct leach and carbon-in-pulp process treating large tonnages 
could be a viable enterprise. Substantial metallurgical test work and 
a feasibility study will have to b*1 undertaken to determine the 
optimal metallurgical process. The purchase price of 4 cents p<r ton 
:or the slime: is in my opinion justified, Vhe Modder B dam (5L26) 
must be considered a marginal propostion - a calculated business risk 
basyd on the future gold price'.

This view was cunveyed by East Dagga to AAC in the week that Ergo 
began test work which would reward East Dagga’s venture of faith in 
acquiring slimes dams 7L2 and 5L26. On 9 August 1982, the General 
Mai ager of Ergo reported that 'results from the recen'; pilot plant
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test work have indicated that the operation of a carbon-in-leach 
process, as opposed to the orthodox carbon-in-pulp plant, i.e. cyanide 
leach followed by carbon adsorption, is technically feasible and 
results in lower capital and operating costs than that previously 
estimated for the carbon-in-pulp circuit. From 3 June 1982, 
carbon-ln-1each was run in parallel with carbon-in-pulp. With the 
subsequent lowering of the cyanide addition, recoveries equivalent to 
the carbon-in-pulp process are now being obtained. Since the 
reduction or the cyanide addition has such a large influence on the 
overall operating costs, a re-evaluation of the process is being 
undertaken. If the project were to proceed it would be desirable to 
build a new tailings dam so that the existing dam would not be diluted 
by the lower gold content tailings to be produced1.

Thus on that day, the idea was put forward of erecting a 
carbon-in-leach plant at Ergo to treat the flotation tailings and also 
of re-treating the Ergo tailings dam. The carbon-in-leach process 
woulo in time be adopted for th t treatment of East Dagga's slimes 
dams.

During the latter half of 1982, Ergo continued its test work to lower 
the cyanide addition in the carbon-in-leach process as it had critical 
cost and pollution implications. It was recognised, however, that all 
the work had been done on current tailings and 1 test work is therefore 
still required on all dams so that the estimated recoveries cf each 
individual dam can be used in the detailed analysis1. Actual 
laboratorv leach recoveries were obtained from drill core samples by 
24 January 1983.

On the same day it was agreed that the detailed design of the 
carbon-in-leach plant at the Ergo Division should proceed and that the 
project should be considered by the Ergo board at its next meeting.

It can be seen from tie events described in this chapter that 1982 was 
an important year for both Ergo and East Dagga. Years of research 
finally paid off for Ergo with the development of the carbon-in-leach 
process. East Dagga, on the other hand, consolidated its position on 
the Far East Rand by acquiring slimes dam 7L2.
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4. THE ORIGIN’S OF ERGO'S DACGAFONTEIN DIVISION

In December 1982 East Dagga proposed to Ergo that its slimes dams be 
treated through the same pi art as those belonging to Ergo on the Far 
East Rand. Ergo under to,k to consider the proposal and to reply by 
the end of February I 483. ,

It was clear that East Dagga"s shareholders were keen to continue 
benefiting from AAC's technical expertise. They let it be known, 
however, that they were willing to raise new capital to finance the 
proposed project.

For Ergo the proposal made sense, as the slimes dams on the Far East 
Rand to which it had the rights were of low grade and it was thus 
unable to justify the erection of a plant. With the higher grcde East 
Dagga dams covering the construction cost of a plant, however, these 
low grade dams could be economically treated.

Ergo w-ts well placed to respond to East Dagga's proposal as the 
tonnages and grades of all the dams on the Far East Rand were known. 
Consideration was given to treating the slimes dans Ergo had the right 
to acquire from Grootvlei (6L16 and 6L17) and from Marievale (7L5, 7L6 
and 7L7), the slimes dam it had acquired from East Geduld (6L14) and 
the slimes dam Ergo had created from its tailings - the Withok slimes 
dam. Also considered was the East Geduld slimes dam (6L13) which Ergo 
had endeavoured to acquire many years earlier. It had been prevented 
from doing so as Impala Platinum deposited its refinery effluent on 
this slimes dam. All of these slimes dams, except for Withok, were 
created by mines administered by Union Corporation.

In the preliminary evaluation, two alternative metallurgical processes 
were compared, namely carbon-ln-leach to recover gold only (Case A) 
and flotation for uranium, acid and gold recovery followed by
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carbon-in-leach to recover a small quantity of additional gold (Case, 
B). For each case the treatment rate wao set at 800 000 tom; a month 
as this was the size of one module of the proposed carbon-in-Jeach 
plant at the Ergo Division. The financial evaluation indicated that 
the higher grade dams were more profitable when treated solely by 
carbon-in-leach while the lower grade dams were better when treated by 
flotation and carbon-in-leach. «

Because the material in slimes dam 7L2 and the Withok slimes dam had 
already been treated by flotation, consideration was °.lso given to 
erecting a carbon-in-leach plant ic the Withok slimes dam to treat 
both of these dams (Case C ) . This alternative entailed the pumping of 
slimes dam 7L2 over a considerable d stance and thus thought was also 
given to treating solely the Withok slimes dam through this plant 
(Case D). If Case C were chosen, the plan would then be to install an 
800 000 tpm flotation plant at Daggafontein to treat the remaining 
slimes dams, producing a flotation concentrate for treatment at Ergo 
(Case E).

On February 21 1983, the Consulting Metallurgist to Ergo reported that 
treatment of previously floated residues in a single carbon-in-leach 
plant and flotation of the remaining residues had the advantages of 
increasing the net present value of the project. As a result 
exercises A & B should be disregarded and only cases C, D & E  
investigated further.

He cautioned, however, that although Case E was significantly mere 
attractive than cases A & B, the Ergo plant would have to be expanded 
to accept the additional pyrite concentrate. A large proportion of 
the profitability depended on revenue from acid and uranium.

A report by the Senior Divisional Metallurgist for the East Rand also 
cautioned that in view of the limited information relating to the 
metallurgical characteristic* of the materials in question, it was 
advisable that a programme of test work be scheduled to confirm the 
provisional estimates for gold recovery and reagent requirements.
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The report continued to state that although there was a strong 
indication that the most attractive route for treatment of dumps other 
than 7L2, was by flotation, there was a need to confirm flotation and 
carbon-in-1 each recoveries of these materials, and it was recommended 
that representative samples be collected from the dumps for laboratory 
test work. further consideration affecting the project, would be 
the timing of a plant to treat these materials, since for many of the 
dumps, combined revenue from uranium and acid production exceeded that 
for gold. In view of the depressed condition of the uranium market, 
it appeared prudent to postpone a decision on these dumps until better 
information on their treatment characteristics was available.

In spite of its caution, this report expressed an important philosophy 
which was to endure. The report stated:

'Although a number of treatment alternatives have been considered, 
the preferred approach takes cognisance of the following:

The historical origin of slimes dam 7L2 renders it 
metallurgically different from the other sources of slimes. The 
dump has a relatively high gold content, and a low sulphur and 
uranium content. The preferred method of treatment entails direct 
recovery of gold by the carbon-in-leach process.

Uranium and sulphur recoveries make a significant contribution to 
the revenue potential of all dumps other than 71.2. Although the 
grades of the different slimes dams vary considerably and 
although uranium recoveries are generally low, it is clear that a 
flotation treatment route producing a pyrite concentrate for 
treatment at Ergo considerably enhances the profitability of dump 
materials, due to the fact that this route provides low cost 
uranium, revenue from acid and enhanced gold production from 
calcine.'



These findings were presented to representatives of East Dagga and 
this led to a fol1ow-up report by the Consulting Metallurgist 01  

February 23 1984 which discussed the results of three additional cases 
(Cases F, 0 & H).

The three cases examined were as follows:

construction of a carbon-in-leach plant at the Withok slimes dam 
to treat all payable slimes sources (Case F);

the same plant to treat slimes dams 7L2 and Withok (Case G); and

construction of a flotation plant at Daggafontein to treat all 
slimes sources other than slimes dams 1L2 and Withok (Case H).

These three cases constituted what were considered to be the three 
possible ways in which Ergo and East Dagga could collaborate to 
recover gold and other values from slimes dam materials.

The results of the follow-up report were presented to East Dagga 
representatives on February 28 1983. These results were compared with 
those obtained by East Dagga and it was evident that East Dagga would 
be better off treating its slimes dams through the same plants as 
Ergo’s, as both companies required two separate processes for 
materials of different nature.

Ergo and East Dagga entered into an agreement on March 4 1983 which 
was announced in the press by Frgo on March 9 1983 as follows:

'Part of the original programme for treatment of Ergo's slimes dams 
envisaged the erection of a separate plant on the Far East Rand to 
treat the dams in that area, none of which were scheduled to be 
treated in Ergo's main treatment plant. As these dams are relatively 
rich in uranium and sulphur. Ergo deferred their exploitation until 
the uranium market improved.
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Recently, East Daggafontein Mines Limited (East Dagga' have informed. 
Ergo that they are considering the erection of a 500 000 tons a month 
plant to treat their slimes reserves for the recovery of gold. East 
Dagga's reserves on the Far East Rand are three slimes dai deposited 
by them and Daggafontein Mines Limited and one they acquired from 
Egoli Consolidated Mines Limited in mid-1982. The latter slimes dam, 
which has a relatively high gold content but low uranium and sulphur
content, would play an important part in any slimes treatment project.

It has been suggested that a joint undertaking, involving the pooling 
of certain slimes reserves, might be of benefit to both companies. 
Because the Ergo dams being considered for the pooling arrangement 
were not scheduled to be treated through the existing Ergo plant, the
proposed scheme will not shorten the life of the current operation.

The result of the pooling arrangement would be the establishment of a 
combined reserve of approximately 450 million tons of slimes initially 
which would support the erection of a carbon-in-leach plant and at a 
later date a flotation plant, both for the joint undertaking. Each of 
these plants would have a capacity of approximately 800 000 tons of 
slime a month. The carbon-in-leach plant would only recover gold 
whereas the flotation plant would involve the production of gold, 
uranium and sulphuric acid. The viability and the timing of the 
erection of the flotation plant would depend upon the ability to 
market the uranium and acid at acceptable prices.

It has been agreed that Ergo will conduct test work over the next four 
months on its own and East Dagga’s slimes dams, in order to assess the 
overall viability of the scheme. Preliminary theoretical exercises 
have indicated that Jiim company's participation in the proposed 
project would be approximately 50 per cent. However, the extent of 
each company's participation will be finally determined when the 
studies have been completed and the viability established'.



Brendan Ryan of the Daily Hail commented that 'this was a development 
which would benefit a number of companies. The life of the Ergo 
operation vouJd be considerably extended and Fast Dagga would turn tc 
account slimes reserves at a fraction of the cost if they had to go 
ahead with the scheme themselves. The company which would actually 
treat the dumps was rhe one best able to do so as Ergo pioneered the 
concept*.

The investigations of Ergo's metallurgists described in this chapter 
indicated that it would be beneficial for Ergo and hast Dagga to 
co-operate in treating their slimes resurves as each company required 
both the carbon-in-leach and the flotation process to treat its 
reserves. An economic evaluation confirmed that both parties would be 
better off if their slimes were treated through the same plant.
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5. THE ECONOMIC EVALUATION OF THE SIMMERC-u HIVISION PLANT EXTENSION

During the latter half of 1982 and the first half of 1983, Ergo gave 
consideration not only to carhon-in-leach plants at its Ergo and 
Daggafontein Divisions but it also considered the extension of its 
Simmergo Division plant and ore reserves., In terms of the agreement 
with Simmer and Jack, Ergo was entitled to extend its Simmergo 
Division plant to treat material other than that emanating from the 
Simmer and Jack lease area.

In 1981, A\C acquired certain rights to two sand dumps on the Central 
Rand. Further material was needed, however, to justify the extension 
of the plant and thus from mid-1982 I worked on acquiring further sand 
dumps on the Central Rand.

The two sand dumps to which AAC had already acquired certain rights 
were the Ferreira Deep sand dump (3A13A), on which the Top Star 
drive-in currently stands, and the Driefontein sand dump (4A6). The 
first dump had been accurately sampled and assayed and thus its 
tonnage and grade were known. The latter dump had not been surveyed 
and sampled r.nd so it was necessary to undertake this exercise. Eight 
other sand dumps were identified as potential sources of material and 
surveys of them were also ordered.

While this geological and surveying work was being dote, 1 initiated 
negotiations to acquire the sand dumps which were potential sources of 
material for the Simmergo Division plant extension. I discovered, 
however, that the right to remove and treat sand dumps on the Central 
Rand was a hotly contested issue with mining companies both big and 
small involved.

The Wolhuter sand dump (3A16) was offered to AAC by a party claiming 
to have acquired the rights from Wolhuter Estates, which was the 
successor-in-title of the company which had created the dump. By 
virtue of the fact that certain claims originally owned by the creator 
of the dump were still in its possession, Wolhuter Estates claimed the 
right to remove and treat the dump in terms of Section 161 (4) of the 
Mining Rights Act of 1967. This claim was disputed, however, by
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Village Main gc,d mine which operates a dump reclamation plant nearby 
on the Central Rand. A number of years earlier, Village Main had 
apparently been advised by the Mining Commi 'oner :hat title to the 
Wolhuter sand dump belonged to it and it had extended its plant as a 
result. The title offered to AAC was inadequate and thus AAC 
withdrew. Village Main and Wolhuter Estates subsequently reached 
agreement on the treatment of the dump and Village Main began 
reclaiming it early in 1985.

The rights Cj the Glencairn sand dump (4A16) were also oft.red to AAC 
but it too was legally encumbered. The Glencairn company acquired the 
right to mine the dump by way of tribute from Waverley Gold Mine but a 
dispute arose and the matter way argued before the Supreme Court. The 
court ruled in .avour of Glencairn but counsel was of the opinion that 
the tributor, Glencairn, could not remove the material from the site 
and treat it elsewhere. AAC negotiated to pay a lump sum to Waveri . 
for the royalty and the right to remove the dump but the offer to sell 
was withdrawn by the vendors of the Glencairn tribute. In ear1"/ 1984, 
Waverley bought the Glencairn company and i: now treats the dump by 
sending it to Sallies a m ’ by heap leaching it.

Tenders for the removal and treatment of rhe Croesus saiH dunp (3A2) 
were called for by :h» Johannesburg City Council in late 1982. AAC’s 
assay results showed that the dump had a very low grade which made 
treatment uneconomical at the Simmergo Division plant. The dump 
stands not far fro’' "<ind Mines Properties (RMF) sand reclamation plant 
at Crown Mines and RMP bid mccessfully to treat the dump in exchange 
for a royalty.

Despite these setbacks, interest in extending ci.e Simmergo Division 
plant remained high. Negotiations for the Pr-mrose (Z>A15), Benrose 
(-), Pietfontein O ) , Nourse (3AM) and Wetmner (3L27) dumps were in 
progress and it appeared that together with the dumps which AAC had 
already acquired, a 100 000 tpm extension could be justified. The 
extension had been set at this size as an additional mill would add 
this capacity and the remainder of the plant could be easily modified 
to accommodate the additional throughput.
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On the basis of the survey and assay results and a preliminary design 
of the plant extension, the following economic evaluation was done in 
January 1983. The expected return on the project to Ergo was 
calculated from the following estimates and assumptions:

Life uf Operation: 

Recovered Grade:

Operating Cost:

Gold Price:

Capital:

Royalty:

23,3 million tons at 100 000 tpm giving 
an 18,6 year life from 1986 to 2005.

0,74 grams per ton declining to 0,45 
grams per ton with the average being 
0,51 grams per ton.

R4.35 per ton in April 1983 money terms 
for treatment plus transport averaging 
R1,90 per ton.

R15 182 pe- kilogram.

819,62 million in April 1983 money 
terms.

50% royalty payable to dump owners.

The results of the economic evaluation exercise, which was carried out 
on an unescalated basis, are shown below in Table 5.1 .

Table 5.1. The expected return to Ergo from an extension to the 
Simmergo Division plant in constant April 1983 money terms.

Initial Investment in April 1983 money 
After-tax cost of initial investment 
Net cash flow
NPV 10%
DCF yifld (real terns)
Br< »n gold price 
Payt ^om April 1983
Start construction 
End reclamation

R19.6 million 
R 6,i million 
R 9,2 million 
R 1,2 million 
14,0 per cent 

R12,5 per gram 
7,0 years 
1983 
2005



The economic evaluation showed that the project satisfied the 
criterion of a DCF yield (real terms) in excess of 10 per cen 
an investment of R6,l million, it was expected that the Ergo 
shareholders would receive a net cash flew of R9,2 million in 
April 1983 money terms.

For

constant

Thus, early in 1983, Ergo's management had the extension of the 
Simmergo plant to consider along with vhe proposed Ergo Division 
carbon-in-leach plant and Daggafontein Division plants.



6. THE ECONOMIC EVALUATION OF THE ERGO DIVISION CARBON-IN-LEACH 
PLANT

Detailed design work on the proposed carbon-in-leach at the Ergo 
Division was completed in mid-1983. The design showed that it would 
be feasible to erect a 1,85 million tpm carbon-in-1 ach plant, 
adjacent to the flotation plant, to treat the flotation plant 
tailings.

The technical advisers report by A'.d dated February 22 1984, which 
was circulated to Ergo shareholders, explained that the thickened 
flotation tailings would be pumped to de-sanding screens. The screen 
undersize would be pumped to the first stage of carbon-in-leach, where 
lime and cyanide would be added. The carbon-in-leach adsorption would 
take place in two parallel streams. each comprising four 
mechanically-agitated adsorpotion tanks. Gold would be leached from 
the solids in these tanks and adsorbed on the activated carbon present 
in the pulp. rvanide destruction would take place in a further seven 
stages of adsorption tanks. The adsorbed gold would be subsequently 
stripped from the loaded carbon, using a high-temperature elution 
sequence, aid the eluate would he pumped into the existing gold plant 
for gold recovery.

In the quarterly press announcement made by Ergo in July 1983, it was 
revealed that the estimated cost of the plant was R52 million in April
1983 money terms. It was subsequently stated in the abovementioned 
technical advisers report that the operating cost was anticipated to 
be R1,00 a ton in April 1984 money terms (escalated from RC,90 in 
April 1983 money terms). This operating cost was relatively low as 
the carbon-in-leach plant was to be an addition to an existing plant 
and hence no additional reclamation, deposition or administration 
costs were to be incurred. The average recovered grade over the life 
of the project was given as 0,10 grams per ton and hence the 
break-even gold price required to cover capital and operating costs 
was calculated to be about RIO 000/kg.
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Figure 6.1 The Ergo Division ca'-bon- in-leach plant in February 1985. The
leaching and carbon contact tanks a re shown in the upper and lower left
pictures. The carbon elution building is on tiu 1«- f t in the uppei picture
and the carbon-handling plant is ; vatured at: Tower r i. gh t.
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These inputs, which are summarised below, were used to calculate the_ 
return on the project:

Life of operation:

Recovered grade:

Operating costs: 

Gold price: 

Capital:

412,9 million tons at 1,85 million tons 
per month gives an 18,6 year life from
1984 to 2002.

0,12 grams per ton declining to 0,08 
grams per ton gives an average recovered 
grade of 0,10 grams per ton.

R0,90 per ton in April 1983 money terms.

R15 000 per kilogram.

R52 million in April 1983 money terms.

Calculating the return on the project on an unescalated basis, the 
following return to Ergo was obtained.

Table 6.1 The expected return to Ergo from the Ergo Division 
carbon-in-leach plant in constant April 1983 money terms.

Initial investment in April 1983 money 
After-tax cost of the initial investment 
Net cash flow 
NPV 10%
DCF yield (real terms'
Break-even gold price 
Payback from April 1983 
Start construction 
End reclamation

R52,0 million 
R16,1 million 
R78,2 million 
R28,0 million 
32,4 ter cent 

R10,0 per gram 
3,9 years 
1984 
2001

The cash flow projection from which these results are drawn is 
attached as Appendix A. A graphical depiction of the return is shown 
overleaf.
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Figure 6.2 The cash flow diagram in April 1983 money terms 
for the Ergo Division carbon-in-lench plant.
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The economic evaluation of the Ergo Division carbon-in-leach plant 
showed that this was an attractive investment. For an unescalated 
initial outlay of R16,l million, the Ergo shareholders would receive a 
net cash flow of R78.2 million in April 1983 money terms. The DCF 
yield was well in excess of the 10 per cent hurdle rate required in a 
constant money exercise. The break-even gold price was calculated to 
be RIO 000/kg. which was well below the prevailing price of 
R15 000/kg. The project offered a very short pay back period which 
meant that the initial investment would be repaid to shareholders or 
be available for re-investment very quickly. It therefore appeared 
that the research efforts into carbon-in-leach technology were to be 
richly rewarded.
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7. THE ECONOMIC EVALUATION OF THE DAGGAFONTE1N AND WITHOK PROJECTS

The period of four months up to the end f June 1983 which Ergo had 
requested from East Dagga to conduct test work on the slimes dams and 
to assess the overall viability of the East Dagga proposal culminated 
in the presentation of a  feasibility study to the AAC Executive 
Committee on June 28 1963.

In the feasibility study the Consulting Metallurgist reported that a 
six week campaign on the Ergo pilot plant, and an intensive programme 
of laboratory test work carried out by the Anglo American Research 
Laboratory (AARL), had provided information on the cyanide leaching 
and flotation characteristics of the various slimes dams.

The test vork programme had three main thrusts:

Cyanidation and carbon-ir-pulp test work was carried out on a 
bulk sample of material from slimes dam 7L2. The metallurgical 
test results were consistent and it was possible to predict a 
mean residue equal to 0,26 g/t. The change from a 4-hour 
carbon-m-leach operation to an H-hour cyanidation and 
carbon-in-pulp operation appeared to have little influence on 
gold recovery. The increase in cyanide addition had a 
significant effect on recovery but the trade-off between 
increased cyanide addition and improved recovery would need to be 
quantified during actual operations.

Cyanidation and carbon-in-pulp test work was also carried out on 
blended samples of material collected from boreholes in the 
slimes dams. Care was taken to prepare composites approximating 
to the survey grades of the dumps. The results gave no clear 
indication regarding the merits of carbon-m-leach versus direct 
cyanidation, and it appeared that either route would be 
appropriate. It was shown, as expected, that recoveries were
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wtrongly influenced by head grade and if *ras established that a. 
significant correlation existed between head grade and recovery.

The laboratory results for the slimes datr. 7L2 material showed 
that a residue of approximately 0,23 g/t was obtained. This was 
similar to the residue of 0,24 g/t achieved on the pilot plant 
when operating at a similar level of=cyanidation. This agreement 
indicated that the laboratory work provided an acceptable measure 
of the performance achievable on a continuous plant.

Flotation test wor< was carried out at AARL on the same composite 
samples. The test work indicated flotation recoveries which were 
significantly lower than those used in the preliminary study, 
which were taken from the test work done for th» original drgo 
plant. The reason for the difference was largely due to the fact 
that, in the earlier work, unrealistically high concentrate 
masses were recovered, resulting in an unacceptable debasement of 
the sulphur grade. The recoveries obtained in the later test 
work, which were constrained by the need to produce a roister 
grade sulphide concentrate, presented a more realistic estimate 
jf likely flotation behaviour on a plant scale. The small sample 
size nevertheless warranted further test work.

The following section of the Consulting Metallurgist's report was on 
process selection and he opened by stating that the preliminary study 
demonstrated that a two-stage metallurgical treatment process could 
not cover associated operating costs. For this reason, the approach 
followed was to identify for each slimes source its likely 
contribution when treated either by carbon-in-leach or flotation.
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The results showed that should a single treatment rou':e be selected,, 
then carbon-in-leach should be that route. This would exclude, 
however, some of the slimes sources. Slimes dam 71.2 and the Withok 
slimes dam could be treated only by carbon-in-leach as they had 
previously been floated. Slimes dams 6L18 and 6L20 would be best 
treated by carbon-in-leach, while 6L13 could be treated by either 
route with little effect on overall profitability. The remaining 
slimes dams would have to rely on flotation to orovide a viable 
treatment route.

It was logical to group the dams into the preferred treatment routes. 
In treating dams by their preferred recovery route, it was possible to 
increase the overall contribution by 28 per cent compared with any 
single treatment option. Furthermore, as the higher gold grade dams 
were of particular attraction during the earlier years of the project, 
consideration could be given to the introduction of impvoved recovery 
methods if the uranium market improved in the future.

Having established the advisability of separate carbon-in-leach and 
flotation treatment, consideration was then given to accommodating 
these rtquirements in an overall project plan. The geographical 
location of the slimes dams, the potential plant and tailings dam 
sites, production constraints such as pyrite treatment capacity at the 
Ergo plant and the sales forecasts for uranium and acid were taken 
into account.

The initial approach followed in the preliminary study was to schedule 
slimes dam 7L2 and the "ithok slimes dam for treatment in a 
carbon-in-leach plant to be sited at Withok. A more detaileu 
evaluation of this proposal resulted in its rejection as the cost of 
the slimes and return water pipelines between slimes dams 7L2 and 
Withok was out of proportion with other projact costs. Furthermore, 
the metallurgical test work showed that slimes dams 6L18 and 6L20 
required carbon-in-leach treatment and this added weight to the 
argument. ' .iat the plant should be sited in the Daggafontein area, 
clorar to the monitoring sites.
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It was thus proposed that a carbon-in-leach plant be built at 
Daggafontein to treat those dams for which carbon-in-1 each treatment 
was indicated, except the Withok slimes dam. Once these dams were 
reclaimed, or at arv time that the flotation process became more 
attractive, the pro, tl was to convert the carbon-in-leach plant to a 
flotation plant and to treat the remaining dams Ly a process of 
flotation. ,

Tha advantages of this jsal were cited by the Consulting 
Metallurgist to be a& follows:

the siting of the plant and tailings dam close to the initial 
monitoring sites would reduce the initial capital outlay; 
there was no spare capacity in the Ergo plant for the treatment 
of pyrite until about 1999, which made it logical to bring the 
flotation plant on line at about that time; and 
the sharing of facilities vnuld permit a substantial degree of 
economy in capital expenditure.

It was further proposed that a carbon-in-leach plant be established at 
Withok to recover the material in vhe Withok slimes dam.

For the purpose of costing in the feasibility study, it was assumed 
that the first carbon-in-leach plant would be erected at Daggafontein 
to accept 800 000 tons a month of reclaimed slime. Conventional Ergo 
monitoring practice w o u H  be followed and slimes dam 7L2 would be 
reclaimed first. Monitoring would proceed fn five phases, linked to 
geographical location.

The monitored slimes would be thickened to a density of i,**8 in two 
137m. diameter thickeners and the thickened product would be pumped 
into a degrittlng tank aheao of the carbon-in-leach circuit. The 
screened slurry would pass to the first of six 2000m3 agitator tanks, 
which together would provide an 8-hour residue time.



Figure 7.! Cunvuntluu.it Krg, mnnlturlng pr.iutlre is dune. Tnt.d h.'ro at 
siimus dam 61.1. Ih,- high-rrtssure water mnntturs the slimes which are 
pumped Irnm the pump station in the loregruund to Che Crgo hlvlsiun plant

lor t rfJtment.



Lime and cyanide would be added at the head of the circuit to 
solubilise the gold and activated carbon contained within each tank 
would be progressively loaded as It was transferred counter-current to 
the main slurry flow by a system of pu&ps or air lifts. Test work at 
Ergo indicated that a final carbon loading of 4 ,0 g/t could be 
expected and thus !8 tons of carbon would be removed from tie circuit 
each day. The carbon would be worked and, created by conventional 
elutiou proc<Jures to recover the gold from the carbon. The gold 
could b finally recovered by electro-winning or by a zinc 
precipitc ion circuit. The stripped carbon from the elution process 
would be i -activated by regeneration within a rotary kiln or other 
suitable .urnace.

The plant size was initially set at 800 000 tons a month as this was 
the size of the carbon-in-leach modules proposed for Ergo. It was 
indicated by the engineers and metallurgists, however, that it might 
be better to erect a 1 million tons a month plant as it would result 
in the plant at East Uagga producing pyrlte in the year in which Ergo 
was able to accept it.

The following information on project was contained in a press 
announcement made by Er?o on July 1 1983:

'A carbon-in-leach (CIL) plant with a capacity of approximately 
1 000 000 tons per month (tpm) will be erected on the Far East Rand to 
pioduce gold from approximately 150 million tons of slimes averaging 
0,235 grams per ton recovered. The total operating c o s t  i s  f o r e c a s t  

to be Rl,91 per ton treated, in April 1983 money terms, which equates 
to a cost of production of R8 128 per kilogram of gold ($233 per runce 
at R1 - $0,92) Where possible, the highest grade dams will be 
processed first. In due course the plant will be extended to 
incorporate a flotation process to treat a further 140 million tons of 
lower gold content material and the pyrite recovered will be 
transported to the existing Ergo plant for the recovery of gold,
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uranium and sulphur. The proposed plant on the Far East Rand has begn 
planned in this manner to save capital expenditure and to take account 
of the future pyrite requirements of the Ergo plant and the 
anticipated improvement in the u’-an^um market in the 1990s. It is 
ejected that the CIL plant cn the Far Last Rand will be commissioned 
during the first half of 1986.

The existing Frgo tailings dam will also form part of the project 
reserves. This dam will comprise 125 million tons at an in situ grade 
of 0,39 grams of gold per ton when Ergo ceases depositing on it at the
end of 1984. It will be treated either through an SO'1 000 tpm CIL
plant to be erected adjacent to it in the late 1980s or at the Ergo 
plant in the late 1990s.

The total tonnage of the reserves available tr rbe project ia
415 million tons which is slightly lower than the previously published
figure of approximately 450 million tons, due to a reassessment of the 
material contained in the dams.

Ergo will construct and manage the plants. The initial capital outlay 
will be oi ' he order of R83 million, in April 1981 money terms, which 
comprises an ami. if A72 million for the CIL plant on the Far East 
Rand and R11 million which is re-ruired for a new slimes deposition dan 
to preserve the Ergo tailings datr from dilution by current arlsings 
after the end of 1984. The after-; .tx cost will be approximately R.'R
million and will be funded equally by Erg* ;nd East Dagga.

East Dagga will receive an amount equal to half of the benefit arising 
from the project.

Further announcements with respect to the financing arrangements will 
be made by both companies in due course.'
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Using the data published in the press announcement and the computer _ 
programme that was used at the time, the expected return on the 
carbon-in-leach plant at the Daggafontein Division is calculated 
below:

Life of operation: 150 million tons treated by the
carbon-in-leach process at 1 million 
tons per month gives a 150 month or 12,5 
year life.

Recovered grade: 0,235 g/t on average. East Dagga stated
in its 1982 annual report that it had 
116 million tons of material at an 
average grade of 0,5 g/t. On the 
assumption that these dams would be 
treated first because of their proximity 
to the proposed p.ant site and that the 
remaining 34 million tons to be supplied 
by Ergo cor carbon-in-leach treatment 
would have a grade equal to the lowest 
valve oi -he East Dagga dams, namely 
0,40 g/t, one obtains an average head 
grade for the 150 million tons of 0,48 
g/t and thus an average residue grade of 
0,245 g/t. In the financial exercise 
which follows, the residue grade was 
assumed to remain constant and the 
recovered grade to vary in line with 
head grade.

Operating Costs: Ri,91 per ton treated in April 1983
money terms.

Capital: R72 million in April 1983 money terms 
for the carbon-in-leach plant.
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Commissioning date: April 1986.

Gold price: RJ 5 000 per kilogram.

Assuming that Ergo would incur half the costs and receive half of the 
benefits from the Daggafontein Division carbon-in-leach project, the 
return to Ergo was calculated, in the cash flow projection presented 
as Appendix B, to be as follows. Ergo's investment and return is 50 
per cent of the project return shown in Appendix B. A graphical 
depiction of Ergo's return is shown overleaf in Figure 7.1.

Table z.l The expected return to Ergo from a Daggafontein Division 
carbon-in-leach plant in constant April 1983 money terms.

Initial investment in April 1983 money R36.0 million
After-tax cost of the Initial investment R11.2 million
Net cash flow R39.7 million
NPV 10% R16.2 million
DCF yield ireal terms) 34,6 per cent
Break-even gold price R8,8 per gram
Payback from construction start 3,8 years
Start construction 1984
End reclamation 1999

The economic evaluation of the proposed carbon-in-leach plant at the 
Daggafontein Division revealed that it would be a worthwhile 
undertaking. The project offered a 34,6 par cent DCF yield in real 
terms on an unescalated initial investment of Rll,2 million after-tax. 
The net cash flow from the project was forecast at R39,T million with 
the net present value, discounted at the hurdle rate of 10 per cent, 
being Ri6»2 million in April 1983 money terms. The break-even gold 
price at R8 800 per kilogram was well below the ruling price. The 
payback for the start of construction was calculated to be less than 4 
years. The economic evaluation showed that the research into 
carbon-in-leach technology had yielded a second major project for 
Ergo.
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DAGGAFONTl IN d iv is io n  c a r b o n - i n - l e a c h  p l a n t

BOOOOt

PAYBACK

1990 1995
YFARS 

NPV10%

Figure 7.2. The cash flow diagram in April 1983 money terms 
for the Daggafontein Division carbon-in-leach plant.
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Again lifting the data published at the time and certain assumptions, 
the expected return on a carbon-in-leach plant to treat the Withok 
slimes dams is calculated below:

Life of operation; 

'Recovered grade:

Operac ink

Capital:

Gold price:

125 million tons treated by the 
carbon-in-leach process at 800 000 tpm 
gives a 13 year life.

A head grade of 0,390 g/t less the 
residue grade of 0,245 g/t calculated 
above gi s a recovered grade of 
0, 145 g/t.

Ri,9! per ton treated in April 1983 
money terms (as for the Daggafontein 
Division plant).

R72 million in April 1983 money terms. 

R15 000 per kilogram.

Also assuming here that Ergo wot.Id incur half the costs and receive 
half of tie benefits f.om the reclamation of the Withok slimes dam, 
the retur.i to Ergo was calculated to be as follows.

Table 7.2 The expected return tn Ergo from a carbon-in-leach plane at 
Withok in April 1983 money terms.

Initial investment in April 1983 money 
Initial investment after-tax 
Net cash flow
NPV 10%
DCF yield (real terms)
Break-even gold price 
Payback from April ICBj 
Start construction 
End reclamation

R36,0 million 
R1! , milli. n 
R 7,3 million 

-R 1,4 million 
6,8 per cent 

R1 3,1 per gram 
13,0 years 
1983 
2001

The cash flow projection from which these results are drawn appears as 
Appendix C. Ergo’s Investment and return is half of the oroject 
return shown in the spread sheet. A graphical depiction of Ergo's 
leturn is shown overleaf.
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WITHOK SLIMES DAM C A R 8 0 N -IN -L E A C H  PLANT

YF\RS 
Nr. 10%

Figure 7.3. The cash flow diagram in April 1983 mon ;y terms 
for a carbon-in-leach plant at With^k.
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The economic evaluation of a carbon-in-leach plant at Withok showed _ 
that this was a risky investment for Ergo. Or. an unescalated, initial 
investment of R11.2 million, it offered a DCF yield of 6,8 per cent in 
real terms, which was be low the hurdle rate of return. The break-even 
gold price of R13 100/kg was only 12,7 per cent below the prevailing 
geld price. The payback period at 13 years meant that the initial 
investment would be recovered over a long, period of time. This 
project was clearly less attractive than the other two carbon-in-leach 
plants that Ergo was considering.

In this chapter I have described the detailed metallurgical test work 
that was done to confirm the viability of the proposed reclamation 
operation on the Far East Rand. The economic evaluation exercise 
based on the results of this test work shoved that the proposed 
carbon-in-leach and subsequent flotation plants at Daggafontein would 
be a worthwhile investment. the other hand, similar test work and
evaluation exercises indicated that a carbon-in-leach plant at Withok 
would be a questionable investment. It was therefore stated in the 
circular to shareholders that the Withok slimes dam may be treated at 
the Ergo plant.
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SFIZCTION OF NON-MUTUALLY EXCLUSIVE PROJECTS FOR ERGO

Thus in mid-t983 the management of Ergo had 11

exclusive projects to consider. The quantifiable information
available to facilitate the investment dec! sion is presented below.

Table 8.1 Economic evaluation of the four projects considered by Erg<
in mid-1983 showing the investment required from Ergo and the return
to Ergo at an unescalated gold price of Rl5 000/kg.

Simmergo Ergo Daggafontein Withok
Division Division Division Slimes
Plant CIL CIL Dam
Extension Plant Plant CIL Plant

Initial investment in
April 1983 money (Rm) 19,2 52,0 36,0 36, u
After-tax cost of
initial Investment (Rm) 6,1 16,1 11,2 11,2
Net Cash flow (Rm) 9,2 78,2 39,7 7,3
NPV 10% (Rm) 4,6 28,0 16,2 -1,4
DCF yield (real terms) (%) 14,0 32,4 34,6 6,8
Break-even price (R/gram) 12,5 10,0 8,8 13,1
Payback (years) 7,0 3,9 3,8 13,0
Start construction 1983 1984 1984 1983
End reclamation 2005 20C1 1999 2001

The carbon-in-leach plant at the Ergo Division was the most attractive 
project available to Ergo'a management. The total net cash flow at 
R78,2 million in constant April 1983 money terms was virtually double 
that of the next project. The NPV at a 10 per cent discount rate was 
73 per cent better at R28,0 million. The DCF yield (real terms) at
32,4 per cent was bettered by that of another project but it was still 
an excellent return. The paybacK at 3,9 years indicated that th«- 
shareholders would get their investment back very rapidly.
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In addition to giving the best financial return, the carbon-in-leach., 
plant at the Ergo Division was the most attractive project as Ergo 
could proceed with the project immediately. The detailed design of 
the plant was complete and it was to be built on property owned by 
Ergo but not required by the mining title holder. The tailings could 
be deposited in an existing tailings dam.

Although the carbon-in-leach plant required the largest initial 
investment, Ergo and its shareholders were able to afford it. As 
Ergo's operating income is subject to mining taxation, it can expense 
its capital expenditure on plant in the year in which it is incurred. 
Ergo receives a tax-free depletion allowance equal to 8 per cent of 
its revenue each year, however, and Ergo's management limits its 
capital expenditure to the difference between its current earnings and 
the depletion allowance. This meant that about 70 per cent of the 
project would be financed from current earnings and the remainder from 
another source. Ergo's current earnings after deducting the depletion 
allowance were more than sufficient to finance 70 per cent of the 
carbon-in-leach plant. It was also well within Ergo's capability to 
raise a bank or shareholders loan for the remaining 30 per cent.

Thus the Ergo board agreed at its meeting on July 21 1983 to proceed 
with the construction of the carbon-in-leach plant at its Ergo 
Division to recover gold from the flotation plant tailings.

The next most attractive project to Ergo's management was the 
establishment of its Daggafontein Division with the DCF yield being 
far better than t» at for the other projects being considered. The 
second carbon-in-leach plant offered a ver/ attractive DCF yield in 
real terms of 3&,6 per cent and a short pay-back period of 3.L years 
from the start of construction. Th* net present value at a 10 per 
cent discount rate of R16,2 million indicated that the project was 
worth undertaking.

Construction on this project could not start immediately, however, as 
the detailed design had not been completed. Ergo owned the land on 
hich the plant was to be bui}*: and East Dagga was the mining title 

holder. Thus land for the plant presented no problems. A 500 hectare 
tailing deposition site would have to be acquired, however, before the
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project could proceed. The project was also delayed by Ergo’s 
inability to finance the major portion of >t immediately from its 
post-depletior.-all owano? currac: earnings.

The Ergo board was confident nevertheless that these aspects ui the 
Daggafontein Division project, would be satisfactorily resolved and 
thus it entered into an agreement with East Dagga on July 1 1983. It 
was agreed that the slimes owned by the two parties vould be treated 
through the same plant and that the project would rank second after 
the Ergo Division carbon-in-leach plant for financing from Ergo * s 
current earnings,

The f „itnergo Division plant extension was seemingly the third best- 
undertaking as the DCF yield and net present value exceeded those for 
the Vithok slimes dam reclamation project. It was not appropriate, 
however, for Ergo’s management and hoard to consider undertaking, this 
\ *oject in mid-1983 frr ^ number of reasons. Firstly, difficulty was 
being experienced in conanisaioning the Simmergo Division plant and 
thus it was not appropriate to consider extending it. The recovery 
was low and the operating costs were high relative to those used in 
the evaluation of the extension. Until the recoveries and costs 
stabilised* an accurate evaluation was not possible. Secondly, it 
would not be possible for Ergo to finance the project from its 
post-depletion-allowance current earnings for at least four to five 
years and hence the decision whether to invest in this project could 
be delayed until that time. Finally, ownership of the right to remove 
and treat certain of the sand dump reserves on which this project had 
been based were contested. Until ownership was decided by the 
authorities, investment in the plant extension could not be justified.

The Withok slimes dam r.clanution project did not give an acceptable 
return as the net present v^lue f a 10 per cent discount rate, the 
hurdle rate of return, was negative. Ergo’s managem it and board were 
not able to postpone a decision on this project, however, as they were 
with the Simmergo Division plant extension. The first stage of the 
project entailed building a new tailings dam for the Ergo Division ,o 
prezent the slimes in the existing tailings dam, the Withok slimes



Fl.ur. 8.1 The WIChok slimes dam with eh, Lalling. pump station m d  
carbon column,, which adsorb gold .,r« the tailings dam «tflu,nr. in

the tort-iiound.
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dam, from being diluted by the low-grade tailings emanating from the., 
carbon-in-leach plant. It was also feared that the fine carbon in the 
carbon-ir-leach taiMngs would contaminate the existing flotation 
tailings and render c p rbun-in-leach treatment impossible.

Ergo's management and r,aid took the view that improved commodity 
prices and metallurgical re.:ov« rirj hfd so often changed economic 
evaluations of residue reel at-id l ion projects in the past that there was 
a reasonable likelihood that changed circu-stances would make Lhic 
break-even project more attractive in the future. They dev ded 
therefore lo proceed witb the building ot a new tailings dam for tb* 
Ergo Division so that the Withok tailing* dam was preserved for 
possible future reclamation.

It was possible to stagger the expenditure on the new tailings dam 
over a period oT four years. This made it affordable within the 
limits of Ergo's capital budget which was determined by its 
post-depletion-allowance current earnings. It was necessary to 
proceed with this project immediately as the new tailings dam had to 
be ready to receive ta lings from the carbon-in-leach plant at the 
Ergo Division when it came on stream.

Ergo's management and board decided therefore to proceed with the two 
projects which gave Ergo an attractive return and to keep tbs'- 
options open on the other two projects which they could not undertake 
because of the capital - J^et limit.
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SELECTION OF MUTUALLY EXCLUSIVE PROJECTS AT DAGGAFONTEIH

Before Ch> financing arrangements referred to in the closing paragraph 
of the announcement of 1 July 1983 could be addressed, a detailed 
agreement for the combined Daggatontein Division and Withok slimes dam 
project had to be reached by East Dagga and Ergo so that both 
companies could approach their sharehol lers and underwriters with a 
'bankable’ agreement.

On 22 August )983, it was recommended that Ergo should operate the 
proposed venture in the same manner that Sallies conducted its sand 
and rock dump reclamation business. Sallies went into the reclamation 
business in 1977, when its underground operations ceased to be viable, 
by purchasing material from suppliers and treating the material in its 
plant. By 1983, most of Sallies business was conducted on the basis 
of long term contracts with suppliers.

It was important that the plant be operated and owned by Ergo for a 
number of reasons. The process to be used initially had been 
developed by AAC and Ergo metallurgists and thus it was essential that 
an AAC administered company apply the technology under the guidance of 
AAC consultants. The aim was to maximise the chance of success and to 
keep the expertise 'in-house'. The second reason for Ergo operating 
and owning the plant was that Ergo could use its post-depletion- 
allowance current earnings to finance the plant and thus less new 
capital would have to be raised if Ergo, rather than a new company, 
built the plant.

It was proposed therefore that Ergo finance and construct the 
carbon-in-leach plant on the land that it owned at Daggafontein and 
that East Dagga acquire the slimes dams to be treated in the new 
plant. This idea received the support of the chairman of Ergo and his 
financial advisers on 2 September 1983. They recommended, however, 
that the slimes dams be placed in a separate company. On the same 
day, AAC's mining titles manager was advised on the agreements that 
had to be drafted to put this proposal into effect.

When the drafts of the agreements were completed, they were circulated 
for comment on 30 September 1983, under cover of a note which included
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the following comments:

1. Dumpco, a dump owning company and wholly owned subsidiary nf East 
Dagga, is to be est^blisned and it is to own all of the slimes 
dams considered in the feasibility study. Ergo is to purchase 
the slime contained in the dams. To ensure that the material is 
kept secure so that it is available to be sold to Ergo, AAC is to 
administer Dumpco and it is to appoint directors to Dumpco's 
board. These directors will have a power of veto such that they 
will be able to prevent Dumpco from selling the dumps, conducting 
any other business through Dumpco, seeking a listing and from 
doing anything vise which is considered detrimental to Ergo's 
position. If East Dagga so wishes, it could seek a listing for a 
company established as Dumpco's holding company.

2. Dumpco is to acquire the slimes dams considered in the 
feasibility study by purchasing

2.1 6L18, 6L19, 6L20 and 7L2 from East Dagga and a subsidiary;

2.2 6L!3 from Gencor for 250 000 Ergo shares;

2.3 the rights to Gencor's 6116, 6L17, 7L5, 7L6 jm,-* 717 from 
Ergo; and

2.4 Ergo's tailings da and 6L14.

3. In order to make the treatment of 6L13 possible, Impala Platinum 
must abandon its surface right permit and dispose of its effluent 
elsewhere. Ergo is to undertake to dispose of this effluent
The quantity and the nature of th» effluent is to be spec. d in 
the agreement.

4. In orde. to protect the Ergo tailings dam from pollution by fine 
carbon emanating from Ergo's tailings leach plant, Ergo is to 
undertake to build mother tailings dam at an initial capital 
cost of about R23 million.

5. Ergo is to undertake to purchase the slimes in Dumpco's dams.
The slime best suited to carbon-in-leach treatment has been 
scheduled for treatment in the Daggafontein Plant. Ergo is to
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construct this plant at an initial capital cost of about R90 
million. The slime which is more suited to flotation treatment 
(6LI4, 6L16, 6L1?, 7L5, 7L6 and 7L7) will be treated at the 
existing Ergo plant from about 1997.

6. The purchase price payable by Ergo to Dumpco for the slimes 
purchased is to be determined by the formula:

P - k(R-C)

where

P - the purchase price

k • 0,50 for slimes treated at the Daggafontein plant
and 0,25 for slimes treated at the Ergo plant.

R = the revenue derived from the treatment of the 
slime.

C ■ the cost of treatment. Costs include all capital
after the initial capital amounts referred to
above have been spent, operating ~osts and fees.

7. As security for its undertakings and commitments, Dumpco is to 
pledge the slimes dams to Ergo and to register notarial bonds 
over them in favour of Ergo.

8. If the above-mentioned agreements are acceptable to East Dagga, 
the agreement signed on July 1 1983 will be cancelled.

This note reflects a further proposal, namely that the slimes more 
suited to flotation treatment should be treated at the existing Ergo 
plant from about 1997, when there would be capacity in the Ergo 
flotation plant, rather than at a new flotation plant at Daggafontein.

It was reasoned that when capacity was available in the Ergo acid 
plant to treat pyrite from Daggafontein there would also be capacity 
in the flotation plant at Ergo. As Ergo's existing pipelines passed
very rlose to some of the slimes dams scleduled for treatment by
flotation at Daggafontein, there appeared to be a strong argument for 
treating these dams and the others suited to flotation at Ergo.



It had become evident, however, that in order to judge the relative 
merits of these alternative proposals, it was necessary to develop a 
more detailed computer model of the project. The new computer model 
was designed to cater for all the treatment permutations that had been 
proposed.

Negotiations with E-.st Daggafontein took place during October and 
November 1983, and by the end cf November three alternative wayt of 
carrying out the total project were being considered. The details of 
the three alternatives, named after the months in which they were 
conceived, were as follows:

June Scheme:

August Scheme:

(a) Treatment by carbon-in-leach at 
Daggafontein of slimes dams 7L2, 6L18, 
6L19, 6L20 and part of 6L13;

(b) Treatment by flotation at Daggafontein
of slimes dam 6L13, 6L14, 6L16, 6Li7,
7L5, 7L6 and 7L7; and

(c) Treatment by carbon-in-leach at Withok 
of the Withok slimes dam.

(a) As for the June Scheme;

(b) Treatment by flotation at Ergo; and

(c) Treatment by carbon-in-leach at Ergo of
the Withok slimes dam.

(a) As for the June Scheme;

(b) As tor the June Scheme; and

(c) Treatment by carbon-in-leach at Ergo of 
the Withok slices dam.

The treatment by carbon-in-1each at Daggafontein was common to ill 
three alternatives but the location of the flotation treatment and 
treatment of the Withok dam were at issue. The ■-'nputer model had been 
modified so that it could consider each aspect of each of the 
above-mentioned three alternatives and thereby facilitate the choosing 
of the correct way to carry out the total project.

3. November Scheme:

i

-



- 5 9 -

The computer exercises were done using the latest available data on 
dump tonnages and grades, recovery grades, capital and operating costs 
and commodity prices. Whereas earlier economic evaluations had been 
done on an unescalated basis, costs were escalated for five years at 
rates advised by the appropriate AAC experts and prices were cscalated 
ac a range of rates. After five years, all prices and costs were 
escalated at 10 per cent. Profits were deflated at the rate of 
inflation to obtain real returns.

An example of the output <>. the computer model used is presented as 
Appendix D. It shows the results of the total project for the August 
Scheme. All of the results obtained are summer"^ed in Table 9.1 
below. The returns for each of the three aspects, f the total project 
for all three alternatives were obtained by using or.lv the input for 
the aspect in question. The returns shown in Table 9.I were obtained 
by adding the returns to both Ergo and East Dagga shown in Appendix D.

It will be noted that the initial investment for each total project is 
not the sum of the initial investments of the three aspects comprising 
that total project. The initial investment of R112,3 million for the 
total project for all three alternatives is the sum of the 
R89,2 million initial investment for the CIL treatment plant plus the 
R23,l million required for the preservation of the Withok slimes dan, 
both of which are common to all three alternatives. All other capital 
expenditure for the total project is financed from the cash flow of 
the project and hence it does not form pare of the total project's 
initial investment.

The net real cash flow and the NPV for the total project fo; e^ch 
alternative also do net eqial the sum of the parts. This is because 
:'.ome of the aspects are not in a fax paying position in every year and 
thest aspects reduce the tax payable by those with taxable income when 
added together for the total project. With South African mining 
taxation, the total after-tax income for a project is always greater 
than the sum of the after-tax income of the parts when some of the 
parts do not generate taxable income in certain years. As illustrated 
below, the total project cash flow for the August scheme is R55,3 
million whereas the ?um of :he cash flows from the three aspects 
comprising the Auguf- scheme is R28,7 million.



Table 9.1: Forecast project returns fot the combined Daggafontein
plant and Withok project for alternative treatment routes assuming a 
base gold price of R15 000/kg. escalating at 10% p.a. i.e below 
Inflation

June Scheme August Scheme November Scheme
CIL Treatment at Dagga at Dagga at Dagga
Initial investment 
in April 83 money 
Initial investment 
after-tax
Net real cash flow

R 89,2 million

P 2,,7 million 
R 74,2 million as for June as for June

NPV 10% real terms R 24,5 million Scheme Scheme
DCF yield real terms 
Payback from 1984 
Start construction 
End reclamation
Flotation Treatment

29,5 percent 
5,8 years 
1984 
1998
at Dagga at Ergo at Dagga

Initial investment 
in April 83 money R 23,5 million R 12,3 million
Initial investment 
after-tax R 6,6 million R 3,4 million
Net real cash flow R 10,4 million -R40,6 million as for June
NPV 10% real terms •-R 0,5 million - Scheme
DCF yield real terms 7,2 percent -
Payback from 
construction start 8,1 years
Start construction 1997 1996
End reclamation 2012 2017
Withok Slimes 
Treatment at Withok at Dagga at Ergo
Initial investment 
in April 83 money R 92,1 million R 53 million R 46,1 millioi
Initial investment 
after-tax R 28,2 million R 17,3 million R 15,3 million
Net real cash flow R 22,1 million -R 4,9 million R 20,2 million
NPV 10% real terms -R1,3 mi 111 on - -R5,3 million
DCF yield real terms 8,7 percent - 5,3 percent
Payback from 1984 10,2 years - 19,3 years
Start dam 
construction 1984 1984 1984
Start plant 
construction 1987 n/a n/a
Start reclamation 1989 1 90 ' 1997
End reclamation 1998 2006
Total Project 
Initial investment 
in April 83 money R112,3 million R112.3 m^-ilon R112 ,3 million
Initial investment 
after-tax R 33,8 million R 33,8 million R 33,8 million
Net real cash flow R115.6 million R 55,3 million R125,2 million
NPV 10% real terms R^25,l million R^15,2 million R+24,2 million
DCF yield real terms -20,0 percent -19,6 percent -20,9 percent
Payback from 1984 7,3 years 6,3 years 6,3 years
Start construction 1984 1984 1984
End reclamation 2012 2017 2012
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The comparative study of the three mutually exclusive alternatives 
shown in Table 9.1 indicated that the August scheme in which the 
slimes were transported over considerable distances was the least 
attractive. The capital cost of the long pipelines and booster pump 
stations and the operating costs of pumping over long distances was 
outweighed by the cost of building a new flotation plant at 
Daggafontein and by treating the Withok slimes dam either at Withok or 
at Ergo.

Treating the Withok slimes dam in a new carbon-in-leach plant at 
Withok (June scheme) appeared to be slightly more favourable than 
treating it at Ergo from 1997 (November scheme). The net cash flow of 
the Withok plant alternative was 10 per cent higher at R22,l million 
and the DCF yield in real terms was better at 8,7 per cent. The 
payback from 1984 was virtually halved at 10,2 years. The Withok 
plant required an initial investment of R92,1 million in April 1983 
money terms, however, which was double the R46,l million needed for 
treating the Withok dam at Ergo.

The former alternative was not immediately available to Ergo's 
management and board, however, as ErgVs post-depletion-allowance 
current earnings were committed to fi mcing the two carbon-in-leach 
plants. It was therefore decided to . the agreements on the basis 
of the November scheme, in the knowledge that Ergo and East Dagga 
could agree to an alternative scheme at » later stage.

The economic evaluation techniques discussed in "bis chapter proved to 
be invaluable in assisting Ergc's management to decide, hich treatment 
routes to choose at Daggafontein and Withok. It was clearly shown 
that the flotation treatment should take place at Daggafontein rather 
than Ergo. The evaluation indicated that the Withok slimes dam ought 
to be treated In a new carbon-in-leach plant at Withok but Ergo could 
not finance this proposal. The less costly alternative of treating 
the Withok slimes dam at Ergo was thus chosen. The exercises showed 
that the capital and operating costs of transporting slimes outweighed 
the cosL of building new treatment facilities.



10. SENSITIVITY ANALYSIS OF THE DAGGAFONTEIN AND WITHOK PROJECT

Once it had been decided that the reclamation of the Daggafontein and 
Withok slimes dams ought to be assessed on the basic, of the sche.ne put 
forward in November 1983, it was necessary to do a sensitivity 
analysis on the proposed project. ,

A project with a long life tends to he mos sensitive to fluctuations 
in operating profit. Variations in the capital cost tend o have a 
mud more limited impact on the return of such a project. As 
per entage changes in price and metallurgical recovery have a greater 
effect than variations of an equivalent percentage in operating cost, 
the project was evaluated at a numoer of gold prices to determine 
whether it was a marginal project or not.

The model used to evaluate the project assumed a bpse gold price, unit 
operating cost and initial capital cost. These items were escalated 
at varying rates recommended by the appropriate AAC experts for a 
period of five ye whereafter escalation for all three items 
continued for the fe of the project at 10 pe cent per annum. 
Different inflatic. rates were used in the first fiv; years to deflate 
the results to real terms and then 10 per cent w.'s i sed thereafter.

Tue document, prepared to assist the Ergo boa in its discussion of 
the project prior to the signing of the revise >reements with East 
Dagga, showed varying returns to Ergo d%p < n the assumptions
made with respect to gold price escalation. sensitivity analysis
Is shown below in Table 10.1.



Table 10.1 Forecast real returns to Ergo from t..e combined 
Daggafontein Division end Withok slimes dam project at different 
gold price assumptions.

Gold Price 
Escalation 
Assumpt ion

Break-even 
geld price

10% p.a. 
ie. below 
inflation

Equal to 
inflation

Inflation 
4-2*5% for 
5 years

Inflation 
4-5% for 
5 years

Real Gold 
Price 
(R/kg)

11 840 
(9310/oz)

14 381
($380/oz)

15 000

16 744 
($470/oz)

18 673 
($525/oz)

DCF
Yield Payback 

void Price NPV 10% Real after 
Variation , Real Terms Terms start-up 

(%) (Ra) (%) (Years)

- 2 1 . 1

1 1 , 6

24,5

-4,7 10,4 8,0

-4,1 13,9 21,1 3,5

17,3 23,1 3,0

26.6 27,9 2,5

35,8 32,3 2,0

The exercise showed that the project was viable at a gold price well 
below the ruling gold price and thus the project was likely to 
survive. A gold price increase of almost 25% doubled the NPV, which 
indicated that very good profits could be expected with an upward 
movement in the gold price.

In general, the project showed sensitivity to variations in the gold
price but not the excessive variations seen with a marginal project. 
Thus it was possible to proceed with the project in the knowledge that 
the downside risk was low and that there was reasonable potential for 
above average profits to be made.

On the basis of this sensitivity analysis, the AAC Executive Committee
agreed to recommend to the Ergo board that it proceed with the
Daggafontein and Withok project.
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11. AGREEMENTS BETWEEN ERGO AND EAST DACCA

The proposed terms of agreement were approved by the Ergo board on 
December 20 1984 and shareholders were advised accordingly in a 
circular dated December 23 1984 which read as follows:

’On July 1 1983, Ergo and East Daggafontein Mines Limited (EDM) issued 
a joint company announcement regarding a proposed proj 2Ct for the 
treatment of certain slimes dams on the Far East Rand and the Withok 
slimes dam. As a result of further discussions which have taken place 
between Ergo and EDM, the preliminary agreement dated July 1 1983 is 
to be replaced by the revised arrange *nts set out below.

An agreement will be entered into between EDM and Anglo American 
Corporation of South Africa Limited ("AAC") providing for the 
formation, as a subsidiary of EDM, of a company to be known as Dutr.pco 
Limited ("Dumpco"), its main purpose being to carry on the business of 
selling the material contained in curtain specified slimes dams.

Ergo, for whom AAC acts as administrative and technical advisers and 
secretaries, has undertaken, in terms of the revised arrangements, to 
purchase the material contained in Dumpco1s slimes dams for treatment 
and recovery of the mineral content thereof.

The attention of members is directed to the AAC Technical Advisers' 
Report. The directors of Ergo have accepted tht recommendations 
contained therein, and have decided to construct a one million ton a 
month plant on the Far East Rand ("the Daggafontein plant") which will 
utilise the carbon-in-ieach (CIL) process to treat approximately 150 
million tons of material fcr the recovery of gold. It is expected 
that this plant will be commissioned by the end of 1986. The slimes 
dams considered most suitable for CIL treatment are those known, 
according to the Chamber of Mines coding, as 7L2, 6L18, 6L19, 6L20 and 
a certain portion of 6L'3.
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Certain of the slimes dams to be acquired by Dumpco contain material, 
which will be best treated by the flotation process, tather than the 
CIL process. It is therefore proposed to modifv the Daggafontein 
plant to a flotation plant to treat a further 140 million tons of such 
material, and the conversion is expected to occur during 1997. The 
pyrite recovered would be transported to the existing Ergo plant for 
the recovery of gold, uranium and sulphur* The crimes dams to b' 
treated in this mannei would be those known as 6L14, 6L16, 6L17, /L5, 
7L6, 7L7 and the remaining portion of 6L13.

As announced in the directors' report for the quarter ended June 30
1983, the board has decided to erect a CIL plant adjacent to the 
existing Ergo plant. It is expected to be commissioned at the end of
1984. The Ergo tailings will thereafter contain fine carbon which 
would inhibit further treatment and it is therefore necessary to 
establish a new slimes dam for the deposition of those tailings.

Pursuant to the revised arrangements, Dumpco will acquire from Ergo 
the dump permit in respect of the slimes dam known as 6L14, as well as 
Ergo's rights to acquire and treat the slimes dams known as 6L16,
6L17, 7L5, 7L6 and 7L7, for a total payment by EDM to Ergo of 
R24.0 million. Dam 6L14 and the rights to the other damr were 
acquired shortly after Ergo's incorporation, but the latter dam., have 
hitherto not been included in the reserves of Ergo because of their 
remote situation from the Ergo plant. Dumpco is also to acquire from 
Ergo the Withok slimes dam for R600 000.

Dumpco's other slimes d ms, viz 7L2, 6L18, 6L19, 6L20 and 6L13, will 
be acquired from EDM, Johannesburg Exploration and Mining Corporation 
Limited (EDM's wholly-owned subsidiary company) and Geduld Investments 
Limited.

In terms of the main agreement to be entered into between Ergo and 
Dumpco, the latter company will commit exclusively to Ergo for 
purchase and treatment all of the material contained in the twelve 
slimes dams mentioned above. Ergo, for its part, undertakes to 
conuvvuct the Daggafontein plant, the esti d initial capital cost
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of which is R118 million in escalated money terms, while the estimated 
initial capital cost of the new Ergo tailings dam Is R31,5 million. As 
security for its undertakings and commitments in terms of the 
agreement, Dumpco undertakes to pledge and/or tegister notarial bonds 
in favour of Ergo over the slimes dars committed to Ergo.

The board of Ergo proposes to finance the; after-tax capital cost of 
the Daggafontein plant, the new tailings dam and Ergo’s 
carbcn-in-leach plant from internal cash flows, by selling the Withok 
slimes dam and the rights to the other slimes dams to Dumpco for R24,6 
million and by raising funds in the form of convertible debentures 
offered to all ordinary shareholders on terms to be announced after 
the agreements with EDM have been signed.

Ergo will endeavour to treat a minimum of three million tons of slimes 
per production quarter at the Daggafontein plant. Treatment of 
material from the Withok slimes dam is expected to commence during the 
latter half of the 1990's, when spare capacity becomes available at 
Ergo's existing plant.

The purchase price payable by Ergo to Dumpco for material acquired by 
Ergo in terms of the agreement will be calculated in terms of the 
formula:

P - K(R-C)
P - the purchase price of material
K - 0,50
R - revenue derived from the sale of gold and any other 

minerals recovered by Ergo
C - the cost of treatment of the material including all

capital expenditure except for the initial capital costs.

In an arrangement quite separate from the formation of Dumpco, Ergo 
has reached agreement with EDM and another wholly-owned subsidiary of 
chat company, namely East Daggafontein Mineral Holdings (Proprietary) 
Limited ("EDMH"), for the acquisition by Ergo from EDMH of slimes dam 
5L26 (the old Modder B dam). Ergo will have capacity in its pipelines 
in the immediate vicinity of 5L26 after completing the treatment of



the GGMA dumps in the existing treatment plant in about 1990. Ergo 
has agreed to issue 375 000 shares of 50 -rents each in the capital of 
Ergo, credited as fully paid up, to EDM (in lieu of to EDMH). Slimes 
dam 51.26 has been shown, on assay, to contain 23,10 million tons of 
slime at 0,40 g/t gold, 0,014 kg/t uranium and 0,55% sulphur.'

Ergo and East Dagga thereto:e reached agreement on the treatment of 
the Daggafontein and Withok slimes dams about one year after the 
project was first suggested. The complex agreements recognised that 
Ergo's expertise lay in the construction and operation of dump 
reclamation plants. Furthermore, the agreements consolidated most of 
the slimes reserves on the Far East Rand into a single duop owning 
company, namely Dumpco. The agreements also set out how each party 
wt.s to benefit from the combined Daggafontein and Wlthok project.
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12. THE FINANCING OF ERGO'S EXPANSION

The revised agreements to be entered into by East Dagga and Ergo 
required East Dagga to pay to Ergo an amount of R2A.6 million for 
slimes dams owned by Ergo. As East Dagga did not have sufficient cash 
assets, it was necessary for East Dagga to raise the funds prior to 
the signing of the agreements or to have a fine al institution 
guarantee the funds.

East Dagga opted to raise the funds by staging a rights issue. The 
company had other expenses to meet and thus it arranged to raise 
R26,l million by way of a renounceable rights offer of 926 400 linked 
units at R28,80 per linked unit. Each linked unit comprised 6 new 
shares ;.nd 1 option to subscribe for shares at a later date. This 
meant that a total of 5 558 400 new shares woulv be issued, a 70 per 
cent increase in the East Dagga share capital. Attaching no issue 
price to the options, the issue price of the shares was equivalent to 
470 cps.

The arrangements agreed to by Ergo and East Dagga proved to be 
'bankable* as the East Dagga rights issue was underwritten by UAL 
Merchant Bank Limited, who advised East Dagga on the terms of the 
offer. The technical advisers to the company, Southern Prospecting 
(Pty) Ltd., recommended the project to the East Dagga shareholders 
after examining in detail certain documents made available by Ergo. 
AAC's technical advisers report to Ergo dated November 30 1983 was 
quoted extensively in the East Dagga circular to shareholders.

In mid-January 1984 when the terms were settled, East Dagga shares 
were trading at 600 cps. The terms of the offer proved '.o be popular 
for UAL reported in late February that the offer was 97,3 per cent 
subscribed.
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As stated in the circular to shareholders datrd December 23 1983, Ergo 
planned to finance its new projects from internal c.»dh flows, by 
selling the Withok slimes dam and the rights to other slimes dams to 
Dumpco for R24,b million and by raising funds in the form of 
convertible debentures. The funds were to be raised in the form of 
debentures as Ergo1s principal shareholders , AAC and Amgold, wanted 
interest rather than dividend income. The convertible aspect was 
introduced so Chat shareholders could maintain their investment in 
Ergo rather t’.ian being repaid V: they so wished. A convertible issue 
was attractive as the potential dilution in dividends was less than 
that of a normal rights issue because the conversion price could be 
pitched higher than a normal rights issue price.

Ergo shareholders were advised in a further circular doted February 9
1984, that the company’s new projects were expected to cost 
R209.5 million. Expenditure on the Ergo Division carbon-in-leach 
plant was estimated at R60 million. The cost of the Daggafontein 
Division carbon-in-leach plant was forecast to be R118 million and the 
new Ergo tailings dam was expected to cost R31,5 million. Ergo's 
management decided that current earnings would finance capital 
expenditure worth about R1.50 million, the proceeds from Duropct 
R24.6 million and the remaining R35 million would be raised in the 
rights offer.

The rights offer was set at this level as a smaller offer was regarded 
as inappropriate for a company of Ergo’s size. If less money was 
requited, a loan from AAC would have been more appropriate. On the 
other hand, Ergo's management did not want to service an excessively 
large loan as this could impact on its profits. It would also limit 
its ability *-.o spend capital as this was governed by the company's 
post-depletion-allowance current earnings. It was considered 
desirable to maintain Ergo’s dividend of the previous year of 62,5 
cents.

The purpose of the February 1984 circular was to convene a general 
meeting at which members would be asked to increase the company's 
authorised capital from 45 million shares to 50 million shares. This 
was made necessary by the proposed issue of cor.crtible debentures.
The increase was approved on March 2 1984.
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The terms of the convertible debenture issue were decided on the same 
day in the light of the prevailing market conditions. At that time 
the Ergo share was trading at I140 cents per share which was close to 
its highest level in three years. Conversion was thus set at R12 per 
share. The Barclay's Business brief 0 1 February 1984 showed that 
company debentures had been offered in a narrow band from 14 to 16 per 
cent from 1981, although they had begun tp rise above that level in 
line with the increase in other interest rates. Because of the 
convertible aspect it was decided to pitch the rate at I5h per cent, 
about \h per cent lower than the rate for an ordinary debenture issue 
at that time. Consideration was given to a variable rate but such an 
instrument would have been novel and no agreement could be reached on 
how the rate should vary.

It was considered appropriate to raise R.34,44 million by offering the 
debentures on the basis of 7 debentures for every 100 ordinary shares 
held. This meant that 2 670 000 debentures were to be offered.

Conversion of the shares into debentures was set for June 1987 and 
June 1988 as it was expected that the two carbon-in-leach plants would 
be operational prior to the first conversion date. If all went 
according to plan. Ergo's profitability and hence share price would be 
on the increase and debenture holders would be encouraged to convert.

The redemption dates for those debenture holders who did not convert 
were set at the end of each year from 1988 to 1991. By the beginning 
of this period, the new plants built with the debenture funds were 
expected to be fully operational and producing profits sufficient to 
repay the debenture loans.

The convertible debenture issue was designed to minimise the immediate 
impact of the new projects on the shareholders of Ergo. Sufficient 
funds were to be borrowed so that the dividend was not reduced. 
Conversion and redemption were timed so that the additional dividends 
would be paid or loan repayments made when the new plants were in 
their most profitable periods and hence the existing shareholders 
would not experience a reduction in dividend. Although the market 
tends not to like a compulsory conversion as it is seen as a deferred 
rights issue, Ergo's management was not prepared to be saddled with a 
large debt burden longer than was necessary.



In this capital raising exercise, cash flow forecasts were produced to 
determine the Ergo dividend pattern for a number of scenarios.
The first scenario was if the expansion projects were not done, then 
if they were undertaken but debenture finance was not raised and 
finally if the projects were undertaken and the finance was raised. 
Cash flow forecasts for the period to 1996 were calculated as Ergo's 
production plans were firm until 1996 and, it was beycnd the redemption 
period of the dividends.

The cash flows were done on the basis of the official AAC forecasts 
for prices and costs. Escalation was forecast at 5% after 5 years and 
beyond and not higher so as to avoid the excessively favourable .mpact 
of high escalation when it came to redemption as 'he amount to be 
redeemed did not escalate.

The following conclusions could be dta«.n ttom the cash flow forecasts:

that it was worthwhile for Ergo to undertake the new projects;

that it was beneficial to Ergo shareholders for it to fund its 
expansion by means of borrowed funds if the gold price and costs 
escalated as forecast or at more favourable rates than forecast;

that R35 million was the appropriate amount to borrow as it 
enabled Ergo to increase its dividend slowly but steadily 
throughout the expansionary period if the assumed ee alation 
rates prevailed;

that the financial years 1987 and 1988 were the correct in
which to set the conversion dates;

that the redemption oughc to be spread over four years to reduce 
the impact on the dividend;

that Ergo would have substantial cash surpluses to deposit in the 
early years and thus it ought to secure re-investment rates at 
the outset.
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Commenc in the .land Daily Mail by Brendan Ryan was that market 
reaction to the rights offer was favourable. He stated that the 
advantages to Ergo were that the interest paid on the convertible 
debentures could be written off above the line for tax purposes and 
the interest rate on the debentures would be lower than bank loan 
rates. Advantages to the Ergo shareholder were that dividend 
distributions from Ergo would not be penalised by the heavy capital 
expenditure or by the need to service a larger share capital through a 
straight rights issue.

The issue proved to be popular in the market and the Ergo nil paid 
letters traded at around the R3 level . Subscriptions were received 
for approximately 98 per cent of the debentures and the remainder were 
subscribed for by the underwriters.

The Ergo and East Dagga rights issues showed that the proposed 
carbon-in-leach plants were of interest to investors. Both companies 
obtained underwriting for their rights issues without any difficulty. 
The terms of the rights issues proved to be popular and as a result 
both rights issues were well subscribed. With the raising of the 
finance. Ergo's Daggafontein Division was launched.
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13. LEGAI ASPECTS OF ERGO'S ESTABLISHMENT AND EXPANSION

Tn establishing the DaggafonteIn Div iy ton, both Ergo am! Fast Dagga 
had to comply with a number of laws and regulations. The structure of 
the agreements between th» two parties was influenced to a large 
extent by the way in which Ergo had been allowed to establish its 
original operation.

When the Ergo Division was established, the company pegged ! 261 gold 
claims in terms of Section 58(1) (Permission to peg claims on certain 
land and in certain places) of the Mining Rights Act Hr. 20 of 1967 
(the Act). By virtue of these claims the company aimed to become a 
holder of mining title. As a holder of mining title the company would 
have been entitled to apply to the mining commissioner under Section 
90 of the Act for Surface Right Permits (SRPs) on proclaimed land for 
mining and purposes incidental thereto. The purpose was to acquire
Section 90 SRPs for pipeline routes and the plant site. Ergo was not
recognised, however, as a holdei of mining title and so its 
reclamation operations have had to be conducted by way of Section 92 
(Su-face Rights for purposes other than those contemplated in Sections 
90 and 91) of the Act.

In similar vein, the company's operations were deemed to be ’works' in 
terms of the Mines and Works Act.

In determining the company's status for taxation, however, this company 
was deemea to be a company which carries on the trade of mining in 
terms of the definition of mining in Section 1 of the Income Tax Act 
No. 58 of 1962. Ergo is thus liable tor taxation on the basis of the
formula Y - 60 - 480/x, where Y is the rate and X is the ratio of
profit to revenue expressed as a percentage. As the company's 
'mining' operations do not take plrce in terms of a lease acquired 
from the State, Ergo is not liable fui lease tax which is a severance 
tax payable by gold mines to the State. > ice the establishment of 
Ergf, Section 32A (Additional provisions regarding the payment of 
shares of profits to the State in the case of certain mining leases) 
has come into being. Ergo is not liable to pay State's share in terms 
of this amendment.
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Ergo obtained permission in terms of Section 5 (1) (a) of the Atomic .. 
Energy Act 1967 to recover sou. material from the slimes dams to be 
treated.

In terms of the Atmospheric Pollution Prevention Act, the company was 
advised by the head of the Air Pollution Section that it would not be 
held liable for the grassing of a slimes dam or for atmospheric 
pollution until it commenced operations at a particular dam. In 
certains specific instances, however, Ergo accepted immediate 
responsibility.

In establishing the Daggafontein Division, the right to mine was 
clearly the most important aspect. Thus securing for Dumpco 'the 
right to remove and treat' the slimes dams in question was of crucial 
importance. The acquisition of the title to each of the slimes dams 
is explained below :

East Daggafontein Slimes Dam (6L20): East Dagga created the
slimes dam and when it partially abandoned its mining title in 
the late 1970s it was entitled to acquire a dump permit in terms 
of Section 161(4) of the Act.

Daggafontein Slimes Dams (6L18 and 6Li9): Dagga created t’-ase
slimes dams and when it abandoned its mining title. East Dagga 
was permitted to acquire Section 161 (3) dump permits.

Daggafontein Slimes Dam (7L2): Dagga created this slimes dam
during the 1950s when it re-treated its Main Reef Leader slimes 
dam- East Dagga did not acquire the rights to this slimes dam 
initially as it was considered to be incapable of further 
re-treatment. An Egoli Consolidated Mines Ltd. subsidiary 
obtained a Section 161(3) dump permit and this subsidiary was 
sold to East Dagga in 1982 in exchange for shares. East Dagga 
was able to do this as a company is permitted to issue new shares 
in exchange for assets.
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East Geduld Slimes Dam (6Lt 3)• This slimes dam was the most 
prcbleiratictil to secure as Impala Platinum Ltd. has a Surface 
Right Permit in terms nf Section 92 of the Act to deposit its 
refiner) effluent on this slimes dam. Ergo undertook to 
compensate Impala for waiving its lights during the period that 
the slimts dam is - .claimed and Impala undertook to waive its 
rights. The mining commissioner undertook to issue a Section 161 
dump permit to Geduld Investments Ltd., successor In titl*1 of 
East Geduld, on condition that Impala can continue to deposit 
until alternative arrangements are made and on condition that the 
statad requirements of the Department of Water Aff(irs are 
complied with. Dumpco acquired the dump permit from Geduld.

East Geduld Slimes Dam (6Lt4): In terms of a 1978 agreement with
Union Corporation Limited, Ergo acquired the Section 161 dump 
permits to this slimes dam. As they are numbered 50/75 avd 
2?/76, they were doubtless issued to a company in the Union 
Corporation group and transferred to Ergo in terms of Section 
161(5)(a) of the Act.

Grootvlei and Marievale Slimes Dams (6L16, 61.17, 7L5, 7L6 and 
7L7): Ergo acquired a personal right to obtain the right to
remove and treat these slimes dams in terms of the 
above-mentioned 1978 agreement. It was not possible to obtain 
dump permits as the mining titles of both mines had not been 
abandoned. Ergo ceded its rights to Dumpco and Marieva:e and 
Grootvlei sold the blimes dams to Dumpco. The step was taken to 
take delivery of these ’movable objects' by means of 'long hand' 
delivery. Before a notary public, a representative of the 
sellers, Grootvlei, Marievale and Ergo, pointed cut the slimes 
dam in question and a representative of the purchaser, Dumpco, 
confirmed that that was what was being purchased. Copies of the 
appropriate Board resolutions by Marievale and Grootvlei 
di-rectors were obtained prior to the signature of the agreements 
to ensure that the Board members uere aware that the alienation 
agreements were being signed.



Figure 13.1 The Withok slimes dam being delivered by means of 
' long hand' delivery by a representative of Ergo to a representative
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Withok blimes Dam: Ergo owns the Withok slimes dam as it created
it and it lies on laud owned by Ergo. Ergo cannot obtain a 
Section 161 permit, however, as the siimes dam does not lie on 
proclaimed land. Ergo sold tht slimes dam to Dumpco and delivery 
was again made at the site of the slimes dam by pointing out the 
'movable object* before a notary public. Thus the deed of sale 
was notarially executed. .

All of the above-mentioned dump peruits were transferred to Dumpco in 
terms of Section 161 (5)(a) of the Act. Transfer duty is payable on 
the transfer of the dump permits as they are a real right in land and 
as such are ’property' as contemplated in Section 1 (vi)(a) of the 
Transfer Duty Act No. 40 of 1949.

Prior to signing the deads of alienation for slimes dams 6L18, 6L19, 
6L20 and 7L20, East Dagga convened a general meeting of members and 
passed an ordinary resolution authorising the directors to sign the 
relevant agreements. This was in compliance with Section 228 (1) of 
the Companies Act No. 61 of 1973 (the Companies Act) which states 

the directors of a company shall not have the power, save with 
the approval of a general meeting of the company, to dispose of 
- (b) the whole or the greater part of the assets of the company'.

During the coursc of the negotiations, Ergo and East Dagga observed 
the stock exchange requirement that members be kept informed by 
publishing announcements in the press and by posting the announcements 
to members.

In raising funds for the venture by way of rights issues, both 
companies had to comply with the companies Act and the London (LSE) 
the Johannesburg Stock Exchange (USE) regulations. For the rights 
issues both companies had to increase their authorised share capitals 
and this was done in terms of Section 75 of the Companies Act which 
states '... a company having a share capital, if so authorised by its 
articles, may by specia^ resolution - (a) increase its share capital 
by new shares ... 1
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The passing oi •. special resolution is governed by Section 199 to 
Section 203 of the Companies Act and the articles of the company. One 
of the requirements is that i clrculai '« sent to members giving 
notice of the meeting and together with the circular were sent forms 
of proxy which are required in terms of Section 189 (Representation of 
members at meetings by pro*/ of the Companies Act.

Ergo was permitted to raise funds by a rights issue of convertible 
debentures in terms of its articles as the amount to be borrowed was 
within its borrowing limit. The issuing of debentures is covered in 
Section 116 to Section 131 of the Companies Act.

The requirements of the Companies Act with respect to an ’Offering of 
shares and prospectus' are set out in Chapter VI, i.e. Section 142 to 
Section 169. For a rights offer one is not obliged to issue a 
prospectus but the London Stock Exchange requirements as set out in 
Schedule 11 Part B demand a clear and detailed explanation of the 
offer. The circular to members has to be approved by both the LSE and 
JSE and the letter of allocation which accompanies the circular has 
first to be lodged with the Registrar of Companies together with a 
rights offer document which complies with the JSE committee's 
requirements.

The Daggafontein Division plant site chosen for technical and economic 
reasons lies on a portion of the land owned by Ergo on the farm, 
Daggafontein 125 IR. Thus Ergo was not faced with the problem of 
purchasing land for its plant site but, with the land being proclaimed 
land, it had to negotiate to use its land with the mining title 
holder.

The mining title over the land in question was held by East Dagga but 
the SRPs were controlled by Springs Dagga Gold Mines Limited, in which 
East Dagga haa a 25% shareholding. Discussions were held with Springs 
Dagga to accommodate the surface use requirements of both parties.

It was agreed that East Dagga would abandon its SRP 49/70 (RMT 
0171/69) and partially abandon Its SRP 4/70 (RMT 093/69) and that the 
mining title holder would undertake to grant all consents as requested 
by the mining commissioner in respect of Ergo's application for 
Section 92 SRPs to use the land in question.
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In return Ergo, as owners of the land, undertook to consent to Springs 
Dagga's applications for Section 90 SRPr for a plant site, hostel, 
roads, pipelines and power lines.

An Escom powerline traverses the proposed Daggafontein Division plant 
site but Escom have agreed to give up their statutory servitude, which 
is a praedial servitude, and to move the power line if E^go, as land 
owner, grants a servitude along he perimeter of its plant site.

The site selected for the tailings dam lies across the Blesbokspruit 
from the plant site on land owned by Rand Rietfontein Estates. The 
land is proclaimed land and thus Rand Rietfontein conducts its fanning 
activities in terms of SRP 83/43 (RMTSR 236) issued in terms of the 
Precious and Base Metals Act No. 35 of 1908 and SRP 171/72
(RMT 0160/71) issued in terms of Section 91 (surface rights for
agriculture and afforestation) of the Act.

In addition, Rand Rietfontein is the holder of Trading Site
SRP No. 51 (RMT 199) and Owners Reservation OR 119 No. 48 and OR 117
No. 49, all issued in terms of the 1908 Act.

Furthermore, Escom holds power line permits No. Bll/66 (RMTSR 692) and
B15/38 (RMTSR 164), both issued in terms of the 1908 \ct, and the
Transvaal Roads Department holds Road Servitude Permit No. B41/7P 
(SR PP 2414 (TPA)), which traverse the proposed slimes dam area.

Ergo has applied for a Section 92 SRP fur tailings deposition purposes 
with Rand Rietfontein’s consent and if this is granted, Rand 
Rietfontein will abandon its SRPs, owners reservation and trading 
site. Ergo is to pay compensation to Rand Rietfontein for abandoning 
these rights and it is to attempt to purchase the land, with the 
unsevered base mineral rights, if this is permitted in terms of the 
laws governing the sub-division of agricultural land.

The mining title holders have agreed to consent to Ergo’s application, 
and negotiations with Transvaal Roads and Escom are in progress.
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The land In question is leased to a fanner and Ergo will have to 
compensate the lessee as the maxim 'huur gaat voor koop1 pertains, 
i.e. the lessee's rights endure in spite of the sale.

At the time of writing, all of the legal steps necessary for the 
establishment of the Daggafontein Division had been addressed but not 
all had been completed. ,

It can be seen from the contents of this chapter that many laws and 
regulations have to be complied with in establishing a dump 
reclamation project, especially those lawf, contained in the Mining 
Rights Act. Raising finance by way of a rights issue requires one to 
comply with the Companies Act, the articles of the company and stock 
exchange regulations.



14. CONCLUSION

The economic evaluation techniques, used to determine the returns from 
the proposed dump reclamation projects, proved to be invaluable in 
determining which projects ought to be undertaken and the order in 
which they should be done. The return frpm each of the projects was 
clearly shown and this left the management and board of Ergo in no 
doubt as to which projects to choose.

The Ergo Division carbon-in-leach plant was seen in the comparative 
study in chapter 8 to be the most ivractive project on almost all 
counts. When the comparative study was done in mid-1983 it d.d not 
rank highest on the PCF yield criterion. A subsequent upward 
revision of the Daggafontein Division's capital requirements resultt.4. 
however, in the Ergo Division project being ranked first on the DCF 
yield criterion also.

On the strength of ^he economic evaluation exercises, Ergo'a 
management and board opted for the Ergo Division carbon-in-leach plant 
as its first undertaking. The plant was completed almost on time and 
on budget in early 1985. The designed throughput of 66 000 tons per 
day was reached soon afterwards and by July equipment adjustments were 
being made to ensure a steady throughput with optimum recoveries.
There was also every indication that the operating costs would b-» 
within budget.

Although the project was slightly behind schedule, the accurate 
capital cost estimate and the operating costs and lecoveries achieved 
during commissioning indicated that the forecast project returns would 
be achieved. It is premature to declare that the project is a success 
but there is reason to be confident that the shareholders will receive 
the returns indicated in the economic evaluation exercise.
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The economic evaluation exercises Indicated that the Daggafontein 
Division project was the next most attractive. It was shown in 
chapter 9 that a number of alternative treatment methods and 
transportation routes were considered. Economic evaluation techniques 
facilitated the choosing of the most appropriate alternative.

It was state n Ergo's annual report for, 1985, published in June 
1985, that construction of the carbon-in-leach plant at the 
Daggafontein Division began in January 1985. The rate of progress was 
reported to be dependent on the company's ability to finance the 
project mainly from current earnings and it was expected that 
commissioning of the first 500 000 tpm stream would commence early in 
1987 - somewhat later than first expected. The second stream was 
expected to follow sometime in 1988. As a result of this deferment, 
the estimated escalated capital cost of the project increased from 
R118 million to R154 million.

The economic evaluation models again proved their worth as it was 
possible to re-evaluate the Daggafontein project using the updated 
estimates. This re-evaluation exercise was done to check that it was 
correct to continue with the project. The revised exercise indicated 
that the increase in the capital cost did not have a major impact.
The delay, as well as an increase in mining taxation, did reduce the 
DCF yield and NPV and extend the pay-back period. Nevertheless, the 
project remained very attractive. The revised evaluation exercises 
were presented to che Ergo board in July 1985 and, as a result, they 
decided that the project should continue.

The economic and financial evaluation models proved to be most useful 
in determining how Ergo’s expansionary projects should be financed.
The economic evaluation exercises provided the basis for the financial 
evaluation exercise. The financial evaluation model facilitated the 
investigation of a number of alternatives. The level oT borrowing and 
the timing of the conversion and redemption periods were optimised 
using the fiinanical evaluation model.

a  A*—
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The results of the economic and financial evaluation exercises were 
published in a series of circulars to shareholders. More detailed 
evaluation information was given to the underwriters of the righ's 
issues staged by Ergo and East Dagga. On the basis of the 
information published, mining analysts with financial institutions 
were able to conduct their own evaluation exercises. Most analysts 
were enthusiastic about the proposed projects and recommended that 
their clients follow their rights. The evaluation exercises played an 
important role in communicating the benefits of the projects end hence 
in persuading both the shareholders and the underwriters to invest in 
the project.

Other aspects besides the economic and financial issues had to be 
taken into account in deciding which projects Ergo should undertake. 
The economic evaluation exercises played the major role, however, in 
guiding the management and board of Ergo in their investment decision 
making. Now two years aft^r the initial economic valuations were 
done, and, in spite of a number of changed in the capital and 
operating parameters, the management and board of Ergo appear to have 
made sound investment decisions. It will be five to ten vears before 
one will know with certainty whether these projects provided a 
satisfactory return on the investments but there is no doubt that the 
economic evaluation techniques were invaluable in interpreting the 
technical, marketing and financial information available to the 
decision makers.
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