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REVIEW OF POTENTIAL SMELTER TERMS FOR KSM MINE

On March 11, 2010 a report was issued by Butterfield Mineral discussing the saleability of the

copper concentrate expected to be produced by the KSM mine and estimating the smelter terms which

might apply. The mine may commence operation in Year 2016 and the expected analysis is now

estimated to be:

Copper 23-26% Iron 23-30%

Sulphur 30-34% Arsenic 0.9%

Bismuth 0.01% Antimony 0.07%

Mercury <10 ppm Cobalt 0.76%

Fluorine <210 ppm Nickel <240 ppm

Selenium 150 ppm Gold 40-50 g/dmt

Silver 150-200 g/dmt

The March 11, 2010 report recommended that the concentrate be sold to Asian smelters,

preferably located in Japan and/or Korea and this continues to be the recommendation for reasons of

freight expense and the expected percentage payment for gold. The copper smelters in those two

countries import in aggregate more than 5 million tonnes of copper concentrate annually so should have

room to absorb a fresh 350,000 tonnes. However, so as to not surprise the seven smelters there KSM

should make contact with them as soon as a production decision is made.

NATURE OF THE ASIAN CUSTOM SMELTING MARKET

This is discussed in the 2010 report and has not changed significantly. The Asian Benchmark still

exists and is an appropriate guideline for those making term annual or multiyear contracts with

Japanese or Korean copper smelters.

Sales contracts made with Chinese, Indian or Philippine smelters may not follow the Benchmark

numbers as closely as those made with Japanese or Korean smelters but are still significantly influenced

by them.

FACTORS WHICH AFFECT SMELTER TERMS

1. Balance of Supply and Demand for concentrate. Since Year 2006 the mines have been unable to

produce as much concentrate as the custom smelters have wanted to receive. The underlying

reasons are that many mines are ageing so their remaining reserves are lower in grade than



before, strikes (Grasberg), environmental restrictions (Prosperity), governmental regulations

and delays in start-ups. These difficulties seem unlikely to go away as time proceeds, which

suggests that concentrate may remain in short supply.

2. The price of sulphuric acid can have a profound effect on smelting economics since smelting one

tonne of copper concentrate generates one tonne of sulphuric acid. The price per tonne in Japan

is currently around $80 but it has been as low as $20 and as high as $400. The largest demand is

for the production of fertilizers, for which demand is expected to grow as world population

increases and the demand for food grows. Accordingly, acid production may be more rewarding

for the smelters as time proceeds, helping to smelter charges low.

3. Certain costs that a smelter must pay are rising, particularly the cost of oil and electric power

and neither of these trends seem likely to reverse. Also, there is general inflation which in the

U.S.A. was 0.96% in 2010 and 1.1% in 2011 for a total of 2.06% over two years. Because of their

dependence on oil and electric power the direct costs of smelting copper concentrate will

increase more than the GDP deflator index suggests and 5% annually for the next 5 years may

be a reasonable guess.

These factors offset each other. Accordingly, the projection is that the terms in Asian markets

will remain the same as estimated in the March 11, 2010 report, in other words $75 U.S. per

dmt for the Treatment Charge and 7.5 cents per pound for the Refining Charge, these numbers

now expressed in Year 2012 currency value

No changes are recommended to the other terms predicted in the March 11, 2010 report. In other

words the percentages of copper, gold and silver to be paid for and the penalty schedule to remain

the same as indicated in that report.

Jack Butterfield

Butterfield Mineral
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