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PREFACE

It is of paramount importance that our mineral resources 
continue to be developed if we are to maintain Ontario's 
position as the second richest mineral-producing Province 
in Canada.

The positive contribution made by those companies and individuals 
involved in developing small mineral deposits is becoming increa 
singly significant.

With this in mind a programme of informative papers by consultants, 
industry, financial organizations and government was formulated. 
The contributors discuss their involvement in the process of 
bringing a small mineral deposit from the prospecting stage to 
production.

The papers presented will cover the whole spectrum of the topic 
from the staking of claims and the role of the professional, 
through finance, taxation and economics, to custom milling and 
refining, Provincial government involvement and the role of the 
Prospectors and Developers Association. An attempt has been made 
to inform and encourage all those parties involved in the safe and 
economic development of small mineral deposits.

The encouragement received from the Mineral Resources Group of the 
M.N.R. and the Prospectors and Developers Association to proceed 
with this seminar "Rocks to Riches" is greatly appreciated. The 
people of Cambrian College's Continuing Education Department are 
also to be thanked for their help in making this seminar a success. 
Finally I wish to thank the many authors for the time and effort 
spent in preparing their excellent papers. And to the many 
willing helpers behind the scenes - my heartfelt thanks!

J. C. Wilson
Regional Mineral Resources Co-ordinator
Northeastern Region
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ROCKS TO RICHES : Opening Remarks

G. A. Jewett'

1...Mineral Resources Group, Ministry of Natural Resources, Toronto

The title of this seminar is, I 
think, most apt - it expresses the 
common public misconception about 
the mining industry - that is, that 
rocks which contain minerals are 
readily convertible into "instant 
money".

I am sure that there is an analogy 
here to "diamonds are a girl's best 
friend" since the prospector so fre 
quently ends up investing "riches in 
rags" - any humour that I was able to 
conceive was either so bad or so in 
appropriate, I gave up on the ex 
ercise.

We are here to examine and better 
understand the process by which ore 
bodies are found. The role of the

- prospector
- geologist
- mining engineer
- promoter
- the stock market
- the banks
- the government

in this process, and to ask ourselves 
some questions.

- What do we know about our 
industry?

- How can each of us contribute to 
the process of mineral discovery?

We in the mineral industry know that 
mineral deposits are a geological 
freak, we know how rare an economic 
mineral deposit is (somewhere be 
tween one in one hundred thousand or 
one in a million), we know bonanza 
deposits are rarer than a winning 
lottery ticket, but that the price 
of entry is much higher and pro 

gressively more expensive up to one 
hundred million dollars.

We know that most of our mineral 
deposits in Ontario are marginal - 
that is that they could be extracted 
profitably, or produce riches; but 
only if their extraction, processing, 
and marketing is done with real world 
scale efficiency.

We must always remember - that min 
eral markets are competitive and that 
in periods of over production, metal 
prices fall until production levels 
match the markets, this produces the 
cyclical nature of the industry which 
we all find so abhorrent; however, 
not even the largest companies can 
afford to carry excess "inventory" 
for very long as Inco tried six or 
seven years ago, and certainly no one 
can afford to do it at today's inter 
est rates.

It seems strange to me that all we 
read in the press is concerned with 
the effect of high interest rates in 
the residential mortgage market and 
that as a consequence, the public is 
not aware of the effect these inter 
est rates are having in industry - 
believe me the impact there is just 
as severe.

- No investment.

- Low consumption rates for 
-metals.

At current interest rates, investment 
in new plants is virtually impossible 
to justify, and the fact that this 
leads to very low consumption rates 
for metals and hence completes the 
cycle to put further pressure on 
prices is clearly a process which
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deflates the demand for minerals and 
hence - investment.

Any intelligent observer of the metal 
market is today increasingly concern 
ed about the persistent softness in 
the demand for metals, and conse 
quently the erosion of the price 
level for the last two years. We 
only are now beginning to be con 
cerned that what was a threatening 
cloud on the horizon is beginning to 
appear like a large ominous storm 
front. How many of us are aware that 
the current price of copper is about 
equivalent to 10 - 11 cents per pound 
in 1932 dollars? This is a lower 
level than copper has ever sold for 
in recorded history, except for a 
period of about six months in 1932.

However there is a brighter side - 
the "gold" side. The capacity of the 
market to absorb gold has not been 
tested and most analysts seem to 
agree that the basic trend for the 
price is up and quite steeply. Some 
experts are projecting that this 
price will increase on a compounded 
basis as much as IS 1?: per year so that 
the price would exceed a thousand 
dollars per ounce in five or six 
years.

Because of the recent and predicted 
price behaviour of gold, prospecting 
and development interest is centered 
upon this metal in preference to 
others. It makes the point; no 
mineral will be actively sought and, 
still less developed, unless there is 
a ready market at the right price. 
All our projected activities in the 
minerals field must be judged against 
this world activity backdrop. We 
must always remember that "ore" is 
something that can be mined at a 
profit - otherwise it is a "resource" 
- something that has no present 
value, but which may have some 
potential for the future.

We are going to hear many profession 
als talk about the economics and the 
physical processes of taking a min 
eral deposit from prospecting through 
discovery and financing and develop 
ment to become a proven mineral de 
posit ready for production. We know 
that there are two distinct groups 
playing this game:

- junior mining sector

- metal producers

We also know that each have distinct 
strategies and motivations, but that 
both invest on the expectation of 
profit. The exploration budgets of 
the mining industry are clearly 
cyclical, established as they are in 
expectations of favourable metal 
prices.

We believe in Ontario that the 
activity of the entrepreneur, the 
small businessman, the mine finder, 
or the prospector is vitally impor 
tant because the expectation that 
motivates his investment in ex 
ploration is quite different.

Firstly, he is always more optimistic 
than the large corporation, staffed 
with professionals like my staff who 
are consistently pragmatic and 
realistic. The realities of the 
industry, the risks, interest rates 
to us appear most inhibiting. To the 
prospector faced with the attraction 
of following in Harry Oakes or Steve 
Roman's footsteps - such difficulties 
appear to be mere quibbles. It is 
their optimism and efforts which will 
sustain mineral exploration activity 
through any period of depressed metal 
markets and will most hopefully lead 
to the discovery of interesting pros 
pects which may well be developed in 
years ahead. It is for this reason 
we in Ontario have paid great atten 
tion to the provision of programs to 
ensure that the activity of the 
entrepreneural part of the mining 
sector is encouraged and kept 
healthy. I suggest that all of us 
have to similarily recognize this if 
our opportunities are to be fully 
realized in Ontario!

Government incentives have to be 
carefully planned. On one hand they 
can be so liberally extended that 
they can be easily lost to poor 
management; or on the other hand, can 
be controlled so tightly that the 
program carries more trouble than the 
recipient is willing to tolerate. 
Our programs have tried to avoid 
these pitfalls.
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The Ontario Government for years has 
sustained a program of geological 
mapping and information dissemination 
which is second to no jurisdiction in 
the world, and which makes available 
to the small mining sector base geo 
logical data which, with intelligence, 
imagination and initiative, allow any 
one to operate on a competitive basis 
with larger mining corporations. The 
Kirkland Lake Incentive Program is a 
good example of this sort of effort.

On this basis we have added specific 
grant programs - OMEP and GOMILL - 
conceived to assist the junior mining 
sector, but you will hear more of 
that later.

The important thing to remember is 
that without exploration, the first 
step, few of the mines in this pro 
vince would be here. That is why 
the professionals, the brokers, the 
bankers, and government should be so 
concerned that the opportunities for 
investment by the explorationist, the 
entrepreneur, are maximized in 
Ontario.

In conclusion, I would like to go 
back to our theme - "Rocks to Riches" 
- the example is here in Sudbury. 
Just think back 25 years - any of you 
who can - and then look at this 
community and the changes that have 
taken place since 1955. I know that 
the municipal leadership, the academ 
ic community, and the people of 
Sudbury have played a very large part 
in what has transpired here, and are 
largely responsible that it has been 
done so well, but would any of this 
have been possible "without the mines 
in Sudbury " - that is the testimony 
of what mining can do for the north, 
and for Ontario, and it is right here 
before you.

Thank you.
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EXPLORATION AND DEVELOPMENT OF SMALLER MINERAL 
DEPOSITS : AN ECONOMIC OVERVIEW

Brian W. Mackenzie, 1 and Michel L. Bilodeau2

1 Research Associate, Centre for Resource Studies, and Professor, Department of 
Geological Sciences, Queen's University, Kingston, Ontario

2 Assistant Professor, Department of Mining and Metallurgical Engineering, 
McGill University, Montreal, Quebec

INTRODUCTION

This paper presents some economic 
guidelines for finding, delineating, 
and developing smaller mineral depos 
its. The intention is to provide a 
useful framework for the important, 
more specific issues which are dis 
cussed in this Proceedings of the 
'Rocks to Riches' seminar.

Our focus is precious metal and base 
metal deposits since these are the 
deposit types which most commonly 
warrant small-scale exploration and 
development. A hypothetical 
gold-copper deposit is used to 
illustrate the economics of precious 
metal activity. The characteristics 
of base metal supply are portrayed by 
a hypothetical copper-zinc-silver 
deposit.

We have taken the term "smaller min 
eral deposits' to mean deposits which 
are less than l million tonnes in 
size. Most of our illustrative exam 
ples assume a 300,000-tonne deposit 
as representative of this class.

Such deposits are not generally con 
sidered to be very important on a 
national or world scale but in fact 
they are a significant source of 
metals. Much of Canada's production 
of precious and base metals, particu 
larly on the Canadian shield and in 
Ontario, has come from deposits of 
this size. Statistical distributions 
of mineral endowment indicate that 
many future discoveries will be of 
this order. Thus, the efficiency of 
mineral supply depends significantly 
on the realization of economic oppor 
tunities associated with smaller min 
eral deposits. This is why small- 
scale exploration and development 
should be an important public policy

concern. The Province of Ontario in 
particular is noteworthy for its 
attention to these issues.

Finding, delineating, and developing 
smaller mineral deposits can be pro 
fitable, but it is not an easy task. 
With time, economic and technological 
forces, as well as government poli 
cies, increasingly favour larger- 
scale projects and organizations. 
Therefore, key factors governing the 
economic viability of smaller depos 
its have to be clearly understood if 
effort is to be concentrated on those 
selective areas which offer adequate 
economic returns. This paper formu 
lates some economic guidelines for 
this planning purpose.

The Mineral Conversion Process: 
Rocks to Riches

The economic factors which have to be 
taken into account to evaluate the 
'riches' which may be associated with 
converting 'rocks' in the ground into 
marketable products are outlined in 
figure 1. Here it is assumed that an 
enterprise has been successful in 
discovering and delineating a mineral 
deposit which is now being considered 
for possible development.

The value of 'rocks' in the ground, 
termed the gross in-situ value of the 
deposit, is the product of geological 
reserves, geological grades, and met 
al prices. This is usually the type 
of value which is quoted in announce 
ments of an 'X million dollar discov 
ery' . Gross in-situ value gives a 
false impression of the economic val 
ue of a deposit because a large num 
ber of costs have to be deducted be 
fore a judgment can be made concern-
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Figure 1. The 'rocks to riches' con 
version process

ing the economic justification for 
developing the deposit.

First of all, provision has to be 
made for mining and milling losses. 
Part of the geological reserves inev 
itably has to be left behind in pil 
lars and remnants. Also, the geolo 
gical grades are diluted by the min 
ing of barren or low-grade waste rock 
material adjacent to the deposit it 
self. Thus, the recoverable reserves 
delivered to the mill are usually 
significantly lower in grade and met 
al content than the geological depos 
it estimates. Then, the milling pro 
cess results in the incomplete recov 
ery of the metal contained in the 
mill feed in the "concentrate pro 
duct. In this way, the recoverable 
reserves delivered to the mill, which 
might contain 2 percent copper and 5 
percent zinc, may be upgraded to pro 
duce a 20-percent copper concentrate

and a 55-percent zinc concentrate, 
with the loss of 10 percent of the 
copper content and 20 percent of the 
zinc content in the tailings.

In determining the value of this con 
centrate product, smelting and refin 
ing charges have to be deducted. 
While such smelter contract condi 
tions vary, depending on concentrate 
grade, metal prices, etc., they gen 
erally include the following provi 
sions: a unit deduction for metal 
lurgical losses, a treatment charge 
per tonne of concentrate, a refining 
charge per tonne of contained metal, 
credits for precious metals, and pen 
alties for contaminants. The combin 
ed effect of these smelter terms may 
be illustrated by expressing the val 
ue of metal contained in concentrate 
form at the smelter as a percentage 
of the metal price. Thus, the value 
of copper in copper concentrate might 
represent 70 percent of the copper 
price, and 50 percent of the zinc 
price might be paid for zinc contain 
ed in a zinc concentrate.

The deduction of mining and milling 
losses and smelting and refining 
charges from the gross in-situ value 
leaves us with an estimate of the 
potential revenue that concentrate 
from the deposit would realize, val 
ued at the smelter. Concentrate 
transportation costs have then to be 
deducted to work the valuation back 
to an estimate of revenue at the 
minesite. Concentrate transportation 
costs are a function of road, rail, 
and ocean modes of shipment, concen 
trate volume, transportation dis 
tance, and the number of transfer 
points.

Revenue at the minesite represents 
the top line of the cash flow calcu 
lation associated with the contem 
plated development of the mineral 
deposit. The costs associated with 
producing the concentrate then have 
to be deducted. These include the 
preproduction capital expenditures 
required to develop the necessary 
capacity, the capital cost of major 
modifications and the sustaining cap 
ital required during the productive 
life of the operation, and operating 
costs. The preproduction capital 
expenditures include: mine develop-
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ment; mine plant and machinery; pro 
cessing facilities; infrastructure 
requirements for power, housing, 
townsite, and road facilities; and 
working capital. Operating costs are 
usually subdivided into mining, mill 
ing, and overhead components.

The year-by-year deduction of these 
capital expenditure and operating 
cost estimates from revenue at the 
minesite results in a time distribu 
tion of before-tax cash flow. This 
distribution will be negative for the 
preproduction development period and, 
hopefully, positive over the produc 
tive mine life.

Taxation payments next have to be de 
ducted. In Canada, these include 
provision for federal corporate in 
come tax, provincial corporate income 
tax, and provincial mining tax. The 
deduction of tax payments results in 
an estimated time distribution of 
after-tax cash flow.

Finally, an allowance is required for 
the cost associated with the develop 
ment funds which would be invested in 
the project, termed the cost of capi 
tal. This cost of capital is the 
weighted average cost associated with 
debt and equity sources of funds. It 
is usually expressed as an annual 
compound discount rate, and applied 
to the after-tax cash flow distribu 
tion, discounting the estimated fu 
ture values back to a net present 
value at the start of development. 
This cost of capital may also be ex 
pressed in dollar terms as the dif 
ference between the undiscounted 
after-tax cash flow and the net pre 
sent value at the start of develop 
ment.

Net present value represents the in 
trinsic economic value of the depos 
it, i.e. the 'riches' associated with 
the mineral conversion process. A 
positive net present value, indicat 
ing that the return on investment is 
greater than the cost of capital, is 
required to economically justify 
development. The assessment of net 
present value may also be usefully 
applied for purposes of purchasing or 
selling a deposit, or for structuring 
a development agreement. It reflects 
both size and profitability attrib 
utes of the project.

The conversion of rocks to riches is 
a costly process, particularly for 
smaller mineral deposits. As we will 
see, an apparently attractive gross 
in-situ value provides no assurance 
that a deposit will in fact offer a 
positive economic value.

Illustrative Deposit Examples

Each mineral deposit actually has 
somewhat unique characteristics. 
However, the examples specified here 
are intended to illustrate more gen 
eral economic features associated 
with the 'rocks to riches' conversion 
process.

The following general assumptions are 
made with this purpose in mind. All 
money values are expressed in con 
stant 1980 dollars, i.e. exclusive of 
inflationary considerations. Dis 
count rates and costs of capital are 
therefore expressed as 'real 1 (as op 
posed to nominal) rates. An 8 per 
cent cost of capital has been select 
ed as our best estimate of the 
weighted average cost of capital typ 
ifying mine development investment 
funds.

General net smelter return conditions 
for copper and zinc concentrate are 
used to work projected metal prices 
back to a revenue estimate for the 
sale of concentrate at the smelter. 
The form of these smelter payment 
conditions is given in appendix I.

Generalized costing relationships are 
applied, reflecting an order-of-mag- 
nitude level of accuracy, to estimate 
mill recovery factors, concentrate 
transportation costs, mine and mill 
capacities, preproduction capital 
costs, sustaining capital require 
ments, and operating costs. An out 
line of the relationships used is 
shown in appendix II.

An underground mining operation, lo 
cated in Ontario, with the following 
specifications, is assumed:

- 300-metre shaft depth;
- 4-metre average deposit width;
- irregular open stoping mining 

method;
- 90-percent mine recovery factor;
- 15-percent mine dilution factor;
- availability of utility power;
- 2-year preproduction development 

period.
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Figure 2 provides a schematic illus 
tration of the deposit.

Current (mid-1981) federal corporate 
income tax, Ontario corporate income 
tax, and Ontario mining tax systems 
are applied. An individual project 
basis of taxation is assumed. A 10- 
percent per year general rate of in 
flation is used to assess tax allow 
ances and payments.

Figure 2. Schematic diagram of 
illustrative deposit

Base case specifications assume a 
300,000-tonne deposit as representa 
tive of 'smaller mineral deposits'. 
A gold-copper deposit is used to 
illustrate the economics of precious 
metal mine development. The charac 
teristics of base metal development 
are portrayed by a copper-zinc-silver 
deposit.

In both cases, a gross in-situ value 
of 380 million (or 3267 per tonne) is 
assumed, given the following expected 
long-term metal price projections (in 
United States dollars):

copper 
gold 
silver 
zinc

31.00 per pound; 
3550 per ounce; 
312 per ounce; 
30.40 per pound;

exchange rate .85 3US/3C.

Geological grades satisfying this 
condition are specified as follows:

precious metal deposit - 8.455 grams 
per tonne Au, S.5% Cu;

base metal deposit - 4.5% Cu,
g.0% Zn, 124.67 grams per tonne Ag.

In the case of the precious metal de 
posit, gold represents 66 percent of 
the gross in-situ value, copper ac 
counting for the remaining 34 per 
cent. The breakdown for the base me 
tal deposit is: 44 percent copper,
35 percent zinc, and 21 percent sil 
ver.

These deposits are assumed to be lo 
cated close to established infra 
structure. An existing townsite can 
be utilized. Existing milling faci 
lities can be expanded to treat the 
ore mined. Copper concentrate is 
shipped to the Noranda smelter. Zinc 
concentrate is exported to Europe.

It should be noted that these base 
case assumptions represent a rather 
favourable set of grade, processing, 
and location conditions.

Evaluation results for these two base 
case examples are detailed in 
table 1. In both cases, the mineral 
conversion process yields positive 
economic outcomes. However, the net 
present values at the start of devel 
opment, even under these rather fa 
vourable conditions, represent only a 
very small proportion of the gross 
in-situ value. Thus, a portrayal of 
these deposits as '380 million dollar 
discoveries' would be extremely mis 
leading to say the least.

Nevertheless, development of the 
gold-copper deposit under these cir 
cumstances would be a very profitable 
venture. A surplus value of almost
36 million on a 312-million invest 
ment, after the recovery of all 
costs, is an attractive proposition. 
Expressed another way, the after-tax 
cash flow represents a 26-percent 
discounted cash flow rate of return, 
in comparison with the 8-percent cost 
of capital.

There are significant differences in 
the mineral conversion characteris 
tics of the two deposit types. The
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Table 1. Detailed evaluation results: base case examples

Gross In-Situ Value
-Mining and Milling Losses
-Smelting and Refining Charges
-Concentrate Transportation Costs

Revenue at the Minesite
-Capital Expenditures
-Operating Costs

Before-Tax Cash Flow
-Taxation Payments

Gold-Copper 
Deposit

80.00
16.35
7.24
1.10

55.31
12.14
18.01

25.16
13.45

Copper-Zinc- 
Silver Deposit

80.00
20.01
17.50
3.41

39.08
12.61
18.51

7.96
4.26

After-Tax Cash Flow 

-Cost of Capital

11.71 

5.77

3.70 

3.56

Net Present Value at the Start 
of Development 5.94 0.14

base metal deposit yields a much more 
marginal result. This is mainly 
caused by poorer milling recoveries, 
much higher smelting and refining 
charges, and increased concentrate 
transportation costs. These higher 
costs are only partially compensated 
for by lower taxation payments and a 
lower cost of capital in dollar 
terms. Thus, other things being 
equal, smaller precious metal depos 
its are more attractive targets for 
exploration and development than 
their base metal counterparts. The 
disparity observed would have been 
even greater were we to have selected 
a pure precious metal deposit rather 
than one where a third of the value 
is associated with a copper byprod 
uct.

It is interesting to note that the 
tax burden on the more marginal base 
metal deposit, expressed as a per 
centage of before-tax cash flow, is 
just as heavy as for the profitable 
precious metal deposit. About 53.5 
percent of before-tax cash flow is 
paid in tax in both cases. Although 
an intention of mining taxation poli 
cies in Canada may be to give relief

to smaller operations and more mar 
ginal projects, we can see no evi 
dence here of such intentions being 
fulfilled.

The above evaluations assume that de 
posits have reached the development 
decision stage. Substantial explora 
tion costs and risks must be borne to 
bring possible economic deposits for 
ward to this point. Implications of 
the assessments made here for explo 
ration planning will be considered in 
later sections.

Metal Price Effects

The base case evaluations shown in 
table l assume that a set of long- 
term expected value prices prevail. 
Metal price is both the most impor 
tant and the most uncertain variable 
in the assessment of the economics of 
mine development. Therefore, devel 
opment projects should be evaluated 
as a function of metal price.

To consider the effects of long-term 
metal price uncertainties, the expec 
ted prices used in the base case are 
bounded by upper- and lower-limit
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price forecasts for each metal. 
These long-term price possibilities 
are shown in table 2. The period of 
these projections is intended to cor 
respond with the time frame of the 
projects being evaluated. We should 
not be too concerned that these esti 
mates are somewhat out of line with 
currently prevailing prices. The re 
lationship between current prices and 
long-term prices is in fact slight.

These long-term metal price uncer 
tainties are imposed on the two base 
case examples. Table 3 illustrates 
the high degree of sensitivity of the 
economics of mine development, as re 
flected by the net present value cri 
terion, to long-term metal prices. 
Both precious metal and base metal 
deposits would be decidedly uneconom 
ic if lower-limit prices were to pre 
vail. On the other hand, the pre 
cious metal deposit would yield an 
extremely profitable return given 
upper-limit prices. The base metal 
deposit, which is little more than a 
breakeven proposition at expected- 
value prices, would also be very 
profitable at upper-limit prices.

The above results show that for re 
alistic evaluation of the economics 
of mine development, a broad band of 
long-term price possibilities need to 
be considered. The timing of mine 
production in relation to short-term 
metal price fluctuations should also 
be examined, especially for smaller 
mineral deposits with relatively 
short operating lives.

Thus, we now allow metal prices to 
fluctuate over time about the long- 
term expected value estimates, pro 
viding a more realistic picture 
of the economics of mine development 
than is obtained from a stable-price 
scenario. The procedure adopted is 
portrayed in figure 3. A set of 
long-term expected value prices (EVP) 
is specified, as well as a percentage 
variation in annual prices (X).Annual 
prices are assumed to fluctuate in a 
four-year cycle about the long-term 
prices. Time is measured from the 
start of mine production.

Two cases are considered. 'Most fa 
vourable 1 timing of mine production 
assumes that the peak of the cycle 
occurs in the first production year,

t-

i
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\
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Figure 3. Short-term metal price 
fluctuations

with prices falling to long-term 
prices in the second year, on down to 
the bottom of the cycle in the third 
year, before returning to the long- 
term expected value price level in 
the fourth year. 'Least favourable 1 
timing, on the other hand, assumes 
that the price cycle bottoms in the 
first production year and is other 
wise exactly out of phase with that 
specified for the 'most favourable* 
case.

The effect of price cycling per se is 
evaluated by averaging the after-tax 
cash flow for the 'most favourable' 
and 'least favourable' cases. The 
effect of the timing of mine produc 
tion in relation to price cycles is 
assessed by comparing results for the 
two cases.

Annual price cycles of  20 percent 
and  40 percent about long-term 
expected value prices are assumed.

10
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Table 2. Long-term metal price variants (U.S. dollars)

Metal

Copper

Gold

Silver

Zinc

Exchange Rate

Price Basis

per

per

per

per

U.S.

pound metal

ounce metal

ounce metal

pound metal

$/c$

Lower 
Limit 
Prices

.80

350

9

.35

1.00

Expected 
Value 
Prices

1.00

550

12

.40

.85

Upper 
Limit 
Prices

1.25

800

15

.55

.75

Table 3. Evaluation results: long-term metal price uncertainties

Net Present Value at the Start 
of Development (S Million)

Lower Limit Prices

Expected Value Prices

Upper Limit Prices

Gold-Copper 
Deposit

-3.05

5.94

15.62

Copper-Zinc-Silver 
Deposit

-8.11

0.14

7.66

Table 4. Evaluation results: short-term metal price fluctuations

Net Present Value at the Start 
of Development (S Million)

 20% Annual Price Cycle
Least favourable timing
Average timing
Most favourable timing

 40% Annual Price Cycle
Least favourable timing
Average timing
Most favourable timing

Gold-Copper 
Deposit

4.97
5.86
6.75

3.94
5.71
7.48

Copper-Zinc-Silver 
Deposit

-0.79
0.10
0.98

-1.82
-0.13
1.56

11
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These may be considered representa 
tive of base metal prices and pre 
cious metal prices respectively.

Results are presented in table 4. 
The averaging of cash flows for the 
'most favourable 1 and 'least favour 
able 1 cases gives slightly lower net 
present values than for long-term ex 
pected value prices. This is because 
the time distribution of taxation 
payments is altered by the price 
cycles. However, the effect of price 
cycling per se does not appear signi 
ficant.

The timing of mine production in re 
lation to price cycles does have an 
important effect on the economics of 
mine development. Table 4 shows 
that, if the precious metal and base 
metal deposits are brought into 
production at the peak of the cycle 
rather than the trough, their net 
present values would be considerably 
enhanced. This improvement in the 
economics of mine development is a 
function of the amplitude of the 
price cycles. The base metal 
deposit, which is uneconomic given 
the 'least favourable 1 timing of mine 
production, would be modestly 
economic if brought into production 
at the peak of the price cycle.

It should be noted that these base 
case examples have mine capacities of 
60,000 tonnes per year and, thus, 
operating lives of approximatey five 
years. Whatever timing conditions 
prevail, these operations will ex 
perience at least one complete price 
cycle. The timing of mine production 
will be even more important when mine 
lives are only two or three years. 
Generally, the smaller the deposit, 
the shorter the mine life, and the 
more critical the timing of mine 
production is to the economics of its 
development.

Short-term metal price cycles are 
even more difficult to predict than 
long-term price trends. Thus, it is 
important to evaluate and understand 
the possible effects of short-term 
price fluctuations when considering 
the development of smaller mineral 
deposits.

Economic Justification of 
Exploration

Evaluations made for deposits at the 
development decision stage, such as 
the examples shown above, can be 
applied to establish maximum explora 
tion expenditure limits. What 
is the maximum level of exploration 
effort which is economically justi 
fied to find and delineate one of our 
smaller mineral deposits?

For example, consider the gold-copper 
deposit as evaluated for base case 
conditions. The net present value at 
the start of development was assessed 
at $5.94 million. For illustrative 
purposes, assume that the return re 
quired (i.e. the cost of capital) for 
high risk exploration activities 
could be 15 percent, 20 percent, or 
30 percent. Furthermore, consider 
possible exploration periods of 5 
years, 10 years, or 15 years.

The maximum level of exploration 
justified for these conditions is 
presented in table 5, expressed in 
terms of both annual exploration bud 
get and total exploration expendi 
ture. There is a wide range of pos 
sible exploration limits. At one 
extreme, if it is anticipated that 
only 5 years would be needed and the 
required return is 15 percent, there 
would be economic justification to 
spend up to $4.41 million for the 
discovery and delineation of such a 
deposit, equivalent to an average 
annual exploration budget of $0.88 
million. At the other end of the 
spectrum, assuming a 15-year explora 
tion period and a required return of 
30 percent, a maximum expenditure of 
$0.54 million would be justified, 
equivalent to an annual exploration 
budget of only $36,000.

It should be noted that these expen 
diture limits are assessed on a 
before-tax basis. To the extent that 
an exploration enterprise has income 
to expense these costs as they are 
incurred, after-tax exploration ex 
penditures will be correspondingly 
lower.

An exploration enterprise should de 
fine its particular position within 
such a matrix of possible condi-

1 2



Table 5. Maximum level of exploration justified: 
base case conditions

B. W. MACKENZIE AND M.L. BILODEA U

gold-copper deposit,

Return 
Required

Exploration 
Period 
(Years)

Maximum Annual 
Exploration

Budget 
(S Million)

Maximum Total 
Exploration 
Expenditure 
(S Million)

15 5
10
15

0.88
0.29
0.12

4.41
2.93
1.87

20 5
10
15

0.80
0.23
0.08

99
29
25

30 5
10
15

0.66
0.14
0.04

28
40

0.54

tions. The purpose of providing 
breakeven exploration guidelines of 
this type is that they facilitate 
decisions concerning whether or not 
exploration for smaller mineral depo 
sits is worthwhile. Given knowledge 
of the actual costs and risks associ 
ated with exploring in a particular 
environment, what are the chances 
that the enterprise will be success 
ful in finding and delineating the 
prize sought within the maximum ex 
penditure limits established? Virtu 
ally impossible? Reasonable? Very 
likely?

Effects of Farm-Out Financing 
Agreements

It is not uncommon that a small ex 
ploration enterprise is successful in 
finding and delineating a smaller 
mineral deposit but has insufficient 
funds to finance its development. In 
such cases, the small enterprise may 
consider farming the project out to a 
major mining group.

Although many types of farm-out ar- 
rangment are possible, the following 
rather simple terms for structuring 
an agreement serve the purpose of il 
lustrating the general effects of 
such arrangments. We assume that, 
under the terms of the farm-out

agreement, the major mining group 
would provide the development capital 
required, it would recover that capi 
tal from the first cash flows gener 
ated from the project, and subsequent 
cash flows would be shared with the 
small exploration enterprise.

The terms of the agreement are depic 
ted in figure 4. Within this frame 
work, the following questions have to 
be addressed. What share (Y percent) 
of the after-tax cash flows beyond 
the capital recovery period would the 
major mining group receive? Under 
these conditions, what is the net 
present value of the deposit to the 
small exploration enterprise?

For example, consider once again the 
case of the gold-copper project as 
assessed under base case conditions. 
Net present value at the start of 
development is $5.94 million. Assume 
that the rate of return required by 
the major group for its participation 
in the project could be 10 percent, 
15 percent, 20 percent, or 25 per 
cent.

Results are presented in table 6. 
For the 10-percent and 15-percent re 
turns required by the major group, 
the smaller enterprise retains the 
major share of after-tax cash flows

13
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Figure 4. Assumed farm-out financing 
agreement

beyond the capital recovery period, 
and realizes the lion's share of the 
project's net present value. How 
ever, if returns of 20 percent or 25 
percent are demanded by the major 
mining group, the position of the 
small exploration enterprise would be 
seriously eroded.

The key issue here is whether or not 
small successful exploration enter 
prises receive sufficiently attrac 
tive returns from such arrangements 
to motivate and fund their potential 
future contribution to the 'rocks to 
riches' conversion process.

Establishing Minimum Acceptable 
Exploration Target Conditions

A question which should be asked be 
fore embarking on exploration for 
smaller mineral deposits is - what 
size and value of deposit will have 
to be discovered to constitute an 
economic deposit? Then, given pre 
sent knowledge of the environment and 
the characteristics of past discover 
ies, is it worthwhile to undertake 
exploration? The establishment of 
minimum acceptable exploration target 
conditions also helps to screen ex 
ploration prospects if and when ex 
ploration proceeds.

To illustrate how minimum acceptable 
guidelines can be used for these 
planning purposes, we generalize from 
the 300,000-tonne deposit examples 
which have been evaluated. A minimum 
acceptable deposit is assumed to give 
a zero net present value at the 
start of development, using the 
8-percent cost of capital discount 
rate. The required size is measured 
by the geological tonnage of the de 
posit. The required value is ex 
pressed as the gross in-situ value 
per tonne, a function of both geolo 
gical grades and metal prices. Thus 
minimum target conditions are assess 
ed as a function of tonnage, grade, 
and price variables. For the pre 
cious metal and base metal deposits, 
it is assumed that the grade ratios 
among individual metals used in the 
base case generally apply. The re 
quired conditions are assessed for a 
number of deposit type, processing, 
and remoteness variants.

Table 6. Effect of farm-out financing agreements: 
base case conditions

gold-copper deposit,

Return 
Required 
By Major
Group

Sharing of After-Tax Cash Flows 
Beyond Capital Recovery Period

Major Mining 
Group

Small Exploration 
Enterprise 
(100-Y%)

Net Present 
Value to Small

Enterprise 
(S Million)

10
15
20
25

26
44
66
94

74
56
34
6

5.49
4.15
2.49
0.46
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Minimum target conditions for pre 
cious metal and base metal deposits 
are compared in figure 5. These 
assessments assume the availability 
of a regional milling facility, and 
the use of an existing townsite. 
Targets with tonnage-value conditions 
which lie above each curve represent 
economic deposits, while those which 
fall below would be uneconomic. The 
curve itself represents possible 
breakeven conditions. Thus, figure 5 
shows that precious metal deposits 
enjoy more favourable economic condi 
tions than base metal deposits, a 
point which was noted earlier from 
table 1. For example, for a 300,000- 
tonne deposit, a minimum gross in- 
situ value of $260 per tonne is re 
quired for a base metal discovery 
while a value of only $180 per tonne 
is necessary for a precious metal de 
posit. More generally, the area bet 
ween the two curves represents ton 

nage-value conditions for which a 
precious metal deposit would be eco 
nomic but a base metal deposit would 
be uneconomic. Thus, higher ton 
nages, grades, and prices are requir 
ed to justify exploration for base 
metal deposits.

In figure 6, minimum target condi 
tions for precious metal projects 
which are able to utilize an existing 
regional milling facility are compar 
ed with those which require a sepa 
rate plant. Use of an existing town 
site is assumed in both cases. Re 
sults show that exploration favours 
regions and organizations with estab 
lished processing facilities. For 
example, for a 300,000-tonne deposit, 
a minimum gross in-situ value of $225 
per tonne is required if a separate 
mill has to be installed, compared 
with $180 per tonne if an existing 
facility is expanded to treat the 
ore.

3000-,
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l
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Figure 5. Minimum acceptable explor 
ation target conditions: 
deposit type variants

Figure 6. Minimum acceptable explor 
ation target conditions: 
processing variants
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Finally, minimum target conditions 
are presented in figure 7 for gold- 
copper deposits as a function of re 
moteness, assuming that a separate 
milling plant is required. Three re 
moteness variants are considered: 
utilization of an existing townsite, 
a location requiring the construction 
of a partial new townsite to accommo 
date half of the employees, and a lo 
cation sufficiently remote to require 
a fly-in program. Minimum target 
conditions are shown to become in 
creasingly severe as remoteness is 
increased. For example, for a 
300,000-tonne deposit, a gross in- 
situ revenue of over ^300 per tonne 
is necessary for the fly-in program 
variant, $270 per tonne is required 
for the partial new townsite variant, 
compared to only $225 per tonne in 
the case of the existing townsite. 
This should not be taken to mean that 
exploration for smaller deposits in 
remote locations is uneconomic.

2500-
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Figure 7. Minimum acceptable explor 
ation target conditions: 
remoteness variants

Rather, the results show that expec 
tations of higher tonnages, grades, 
and prices are required to justify 
exploration there.

In any case, the examples serve to 
show that some important exploration 
planning implications arise from the 
establishment of minimum acceptable 
exploration target conditions for 
smaller mineral deposits.

CONCLUSIONS

The paper has formulated some econom 
ic guidelines for the exploration and 
development of smaller mineral depos 
its. To be successful, there is a 
particular need to be selective. 
'Rocks' may have a high value in the 
ground but, even under favourable 
conditions, the 'riches' to be real 
ized are only a very small proportion 
of that value. Nevertheless, small- 
scale exploration and mine develop 
ment can be very profitable if effort 
is focussed on superior areas of op 
portunity.

Generally, precious metal deposits 
have more attractive characteristics 
for exploration and development than 
base metal deposits. The 'riches' to 
be won are very sensitive to long- 
term metal prices, and to the timing 
of production relative to short-term 
price fluctuations. A high level of 
uncertainty is associated with these 
price factors. The exploration and 
development of smaller mineral depos 
its can become quite uneconomic with 
unfavourable price outcomes.

Evaluation of the 'riches' to be 
realized from mine development can be 
applied to establish maximum limits 
for the exploration effort which is 
economically justified. If develop 
ment projects have to be farmed out 
in order to secure the necessary fi 
nancing, the return realized by the 
exploration enterprise may be seri 
ously eroded.

The establishment of minimum accep 
table exploration target conditions 
helps to focus exploration on the 
most attractive situations. An ex 
ploration organization should know 
what it is looking for and where is 
the best chance of finding it. De 
posit type, processing requirements, 
and remoteness are key parameters in
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planning exploration for smaller min 
eral deposits.

Finally, public attitudes and polic 
ies have an important bearing on the 
economic climate associated with ex 
ploring for and developing smaller 
mineral deposits. It is in the pub 
lic interest to ensure that the 
potential value associated with these 
deposits is fully realized.
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APPENDIX I

General Net Smelter Return 
Conditions

The general form of the net smelter 
conditions applied is as follows:

NSV
100

^i - T4-t(P-Pev )

NSV = net smelter value per tonne of
concentrate at the smelter,
1980 dollars; 

M s grade of concentrate, 
D = unit deduction, percent; 
P = metal price, $/tonne; 
r ^ refining charge, $/tonne of

metal; 
T = treatment charge, $/tonne of

concentrate; 
t s treatment charge price

adjustment; 
Pev ^ expected value metal price,

$/tonne; 
C = credits for other metals

contained, $/tonne of
concentrate;

Note: penalties are neglected
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APPENDIX II

Outline of Generalized Deposit 
Costing Relationships

The following relationships, reflect 
ing an order-of-magnitude level of 
accuracy, are applied to evaluate the 
illustrative deposit examples.

1. concentrate transportation cost 
as a function of road, rail, and 
ocean modes of shipment, trans 
portation distance, and the num 
ber of transfer points.

2. Mine and mill ore capacity as a 
function of recoverable ore re 
serves.

3. Capital cost of shaft sinking as 
a function of mine capacity and 
shaft depth.

4. Capital cost of shaft equipping 
and associated surface installa 
tion as a function of mine capa 
city.

5. Mine development capital cost as 
a function of mine capacity and 
average ore width.

6. Capital cost of underground mine 
plant and equipment as a function 
of mine capacity.

7. Underground sustaining capital
requirement as a function of mine 
capacity.

8. Underground mine operating cost 
as a function of mine capacity 
for a narrow irregular open stop 
ing method.

9. Capital cost of mill facilities 
as a function of mill capacity 
for copper-gold, and copper-zinc- 
silver ores.

10. Mill operating cost as a function 
of mill capacity for copper-gold, 
and copper-zinc-silver ores.

11. Mill sustaining capital require 
ment as a function of mill capa 
city.

12. Administrative and overhead oper 
ating cost expressed in terms of 
a percentage of combined mine and 
mill operating cost as a function 
of remoteness.

13. Working capital requirement ex 
pressed in number of months of 
operating cost as a function of 
remoteness.

14. Number of persons employed as a 
function of mining method, and 
mine and mill capacities.

15. Typical metallurgical recoveries 
for copper-gold, and copper-zinc- 
silver ores.

16. Typical concentrate grades.

17. Capital cost for road construc 
tion as a function of terrain and 
distance.

18. Capital cost of houses and perma 
nent bunkhouse facilities as a 
function of the percentages of 
persons employed to be accommo 
dated in each, and remoteness.

19. Capital cost of townsite and camp 
amenities as a function of the 
percentages of persons employed 
to be provided with each, and re 
moteness.

20. Operating cost associated with a 
fly-in program as a function of 
the number of persons employed 
and the fly-in distance.

21. Capital cost of utility power
facilities. A transmission line 
and substation are assumed with 
cost a function of capacity, 
terrain, and transmission dis 
tance .

22. Typical flow of by-product metals 
among concentrate products.
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THE ROLE OF THE PROFESSIONAL 

A Geologist's Viewpoint

tf.O. Karvinen, Consultant 

INTRODUCTION

Although the title of this paper is 
the "Role of the Professional", I 
will focus most of my attention on 
the fact that much money and time is 
misspent in attempts to convert a 
patch of Canadian moose pasture into 
a productive mine. The end result is 
often failure because of the lack of 
professional geological involvement. 
The single, most important cause of 
this is mismanagement or the lack of 
appreciation on the part of manage 
ment regarding the availability and 
application of geological know-how in 
order to fulfill their dream of 
"rocks to riches". Too often an 
empirical and non-professional ap 
proach is the rule rather than the 
exception.

Part of the problem certainly lies 
in the image that many non-geologists 
have of the science - i.e. that ge 
ology is inexact, is shrouded in 
difficult jargon and is only of aca 
demic interest after the mine is 
found. This is well illustrated in 
a humourous report by "Professor 
Noncommittal" dating back to the last 
century.

"There is undoubtedly a mine 
here if the orebodies hold out. 
The gangue rock is favourable 
to the existence of ore and the 
overlapping seams of schistose 
show an undoubted tendency to 
productiveness in rock, which 
may be ore bearing. While I 
refrain from pronouncing with 
certainty on the Goosetherum- 
foodle mine, still I argue that 
as great expectations regarding 
the yield of this vein may be 
maintained as of any ground in 
the vicinity. The trend of the 
rocks is S.S.E. and the direc 
tion of all the dips and angles 
show this to be a true lead, 
and as such liable to rich ore.

Above all things the ground 
should be thoroughly prospected. 
I would advise the sinking of 
one hundred shafts ten feet 
apart through the hardest rock 
which can be found. If water 
be encountered it should be 
pumped out. If the rock proves 
rich the mine will prove valu 
able. It should be borne in 
mind that if it is necessary to 
sink deep on the vein the lode 
must be penetrated further than 
if not."
(Nevada Monthly, Virginia City 
v.l, July 1880 p.2V?).

In this paper I will briefly point 
out that contrary to this image, 
there are critical phases in the 
scenario of "rocks to riches" during 
which it is important to have sound 
geological input if the chances of 
finding a mine are to be high.

EXPLORATION FOR AN OREBODY

Exploring for an orebody (defined 
as a mass of rock which can be mined 
at a profit) can be considered as a 
process of selection - that is the 
elimination of rocks which have the 
least probability of hosting ore and 
in turn focusing on and selecting 
areas where the probability is great 
est. During the primordial stage of 
exploration, the "grass roots" level, 
resulting target areas are usually 
large (l to 10 sq. km) but continue 
to decrease in size as the target is 
narrowed down during subsequent prog 
rams. The end result, an orebody, is 
but a few hundreds of square metres 
in area.

EXPLORATION AND GROUND ACQUISITION

The common starting point on the 
road "from rocks to riches" is either 
the grass roots or intermediate 
level, both resulting in the acqui 
sition of property. Entering at the
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intermediate level usually takes 
place byt

a. staking ground during a rush in a 
"hot area";

b. acquiring ground from a pros 
pector or company in or near a 
well established camp;

c. staking ground on speculation or 
recommendations from a prospector 
in an area of known showings or 
prospects.

At the "grass roots" level, ground 
is generally acquired through staking 
of certain anomalous features (e.g. 
EM concuctors) which have been out 
lined during a reconnaissance explo 
ration program.

Acquisition of property is a very 
critical step, but observing the way 
many people stake ground or make 
deals on blocks of hundreds of claims 
it is obvious that little thought or 
geological input goes into this phase 
of the program. The step is most 
critical because, once you have 
fenced in an area of moose pasture, 
you psychologically confine all sub 
sequent exploration efforts within 
those claim boundaries. In addition, 
under the Provincial regulations on 
assessment work for unpatented 
claims, you automatically commit 
yourself to do a certain amount of 
work if you want to keep the ground. 
The important question to ask at this 
stage is i "Will we be fencing in the 
most probable areas in which we have 
the best chance of finding an ore 
body?"

The answer to this question can 
best be supplied by a professional 
geologist. If he cannot answer with 
any degree of certainty, then either 
he is incompetent or there is in 
sufficient data available. If the 
latter is the case, then the property 
in most circumstances should not be 
acquired at that time. Further fac 
tual field data should be collected 
with the property owner and a de 
cision made later.

Management may well aski "How can

we depend on the geologist's recom 
mendations? What does he know that 
we don't know?" (Often for example, 
very convincing and attractive in 
formation may have been supplied by 
the vendor or promoter.)

The answer is that for most deposit 
types, current geological knowledge 
exists which can be applied to field 
situations in assessing the potential 
of a property. The geological para 
meters which the competent geologist 
will use in his assessment are those 
which are known to exist in deposits 
of the type being sought. Examples 
are i volcanic stratigraphy, alter 
ation zones, evidence of explosive 
felsic volcanism and lithogeochemical 
anomalies, in the case of many 
Archean massive sulfide deposits. 
For many Archean gold deposits, vol 
canic stratigraphy, complex struc 
ture, favourable alteration (carbo- 
nate-sericite) and indications of 
fossil exhalative vents are important 
parameters.

Gold properties, particularly in 
Archean rocks, are easy to acquire 
and promote because there are a lot 
of prospects and showings, but there 
are only a few that are potential 
mines. Properly selected grab sam 
ples from almost any Archean gold 
prospect will yield spectacular num 
bers and we read about them each week 
in the papers, but most of them will 
not become mines. It is choosing the 
potential prospects and properties 
from the "background noise" which is 
the job best done by a competent 
geologist. The parameters used at 
most times will not be past assay 
results and the number of diamond 
drill holes in a prospect, but those 
geological features which could iden 
tify that property with the geolo 
gical setting of known productive 
gold deposits.

Most of the foregoing applies to 
acquiring previously staked or pa 
tented ground. During a "grass 
roots" program, not only are geo 
logical parameters important, but 
also the selection of the most effec 
tive methods of exploring for the 
commodity sought. This is where
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mismanagement can result in well- 
intended efforts and monies being 
misdirected and misspent. In any 
"grass roots" program, the most like 
ly areas to host the metals sought, 
based on broad geological parameters, 
should first be defined and then 
techniques chosen which will most ef 
ficiently and effectively identify 
the high probability areas. Most 
times this is not done. Often it is 
either the use of one or two ineffec 
tive techniques (usually remote sens 
ing) or then in some situations, all 
available methods or surveys are at 
tempted with no investigation as to 
their effectiveness. Either way, 
mismanaged and poorly conducted 
"grass roots" exploration programs 
usually result in targets and subse 
quent property acquisitions where the 
probability for finding ore is not 
the highest. From this stage onward, 
money and time spent is often a waste.

PROPERTY EVALUATION

Similar mistakes in mismanagement 
are common in exploring a given pro 
perty. Most often, improper or in 
effective methods are used to detect 
mineralization. Some examples are i

a. soil or vegetation sampling in 
areas of transported overburden 
consisting of thick sequences of 
sand, gravel or clayi

b. evaluating a surface gold showing 
by widely spaced ^25 m) diamond 
drilling;

c. magnetic surveys to detect non 
magnetic minerals not associated 
with rocks of anomalously high or 
low magnetic susceptibility;

d. any remote sensing or geochemical 
technique with no consideration 
of bedrock or surficial geology.

Any of these methods will result 
in further anomalies to test, but 
they may be misleading and again not 
areas most likely to contain ore. 
It is most critical at this stage 
that the correct tools be used which 
are coordinated with strong geologi 
cal input so that the most likely

targets to host ore are then defined 
for testing.

EVALUATING A POTENTIAL OREBODY

Methodology at this stage becomes 
more restrictive, but in the case of 
some ores such as gold, an early de 
cision to either bulk sample on sur 
face or underground may be better 
than continued diamond drilling.

Assuming that a few intersections 
of mineralization have been encoun 
tered by drilling, the next step is 
to evaluate its potential. Drilling 
is the common tool, however, again it 
could be very ineffective or mislead 
ing if the bedrock geology is poorly 
understood. Geological input, par 
ticularly pertaining to the geometry 
of the rocks, alteration related to 
mineralization and often stratigraphy 
is crucial. Poorly oriented holes 
and lack of information on what to 
record and analyze during logging of 
the core could result in the loss of 
a potential orebody. Examples of this 
are numerous. Also tonnage calcu 
lations, ignorant of host rock geo 
metry, have often been made resulting 
in decisions to go underground and to 
even build a mill, only to find that 
the orebody is not there or that it 
is many times smaller than antici 
pated.

CONCLUSION

Realizing the dream, or at least 
increasing the odds of going "from 
rocks to riches" is most dependent 
on where you direct your exploration 
efforts and what methods you use. 
Ideally, you should strive to explore 
areas with the greatest probability 
of hosting ore, using the most effec 
tive techniques available to you. As 
a manager, you should make use of the 
best possible geological expertise to 
assure selection of the best proper 
ties and retain an exploration man 
ager who is familiar with the availa 
bility and application of all explo 
ration methods. The most effective 
exploration program aimed at the 
right hay stacks will eventually find 
the needle.
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THE ROLE OF THE PROFESSIONAL 
AN ENGINEER'S VIEWPOINT

J.T. Flanagan, P.Eng. 

Flanagan McAdam and Company

INTRODUCTION

To begin with, I would like to clear 
up some of the confusion regarding 
the use of the term "Engineer" as it 
applies to mineral exploration and 
development.

The professional person who writes a 
report on a prospect or supervises a 
diamond drilling programme is common 
ly referred to as "The Engineer" and 
the report is usually called an 
"Engineer's Report". Such a person 
is, however, more properly described 
as a geologist, who may or may not 
hold a degree in engineering, or in 
come cases may be a mining engineer 
doing geological work. The role of 
such professionals is covered in 
another paper at this seminar, and I 
will therefore confine my remarks to 
the more strictly engineering aspects 
of moving from Rocks to Riches.

It has often been said that mines are 
made, not found. If anyone doubts 
this, I would refer them to the 
Federal Government publication called 
"A Survey of Known Mineral Deposits 
in Canada that are not Being Mined". 
Even though this survey covers only 
some of the largest and best-known 
occurrences, the latest edition des 
cribes more than one thousand depo 
sits which were found at great effort 
and expense by prospectors, geologists 
and financiers but which have not 
made mines.

The reasons for this situation are 
many, and may vary from one deposit 
to another, but most of them boil 
down to a mixture of engineering and 
economics. These are matters general 
ly dealt with by engineers, and an 
understanding of the role of these 
professionals is of great benefit to 
would-be mine-makers who must deal 
with engineers as soon as their pro 
ject gets beyond the exploration 
stage.

THE ROLE OF THE ENGINEER

The engineer, as such, generally 
enters the picture after a discovery 
has been made and considerable work 
has been done to determine the size 
and grade of the deposit.

The role of the engineer is then, 
firstly, to determine whether the 
deposit can be brought into profit 
able production under current or for- 
seeable economic conditions and, if 
so, to design and plan the work neces 
sary to turn an ore deposit into a 
mine.

This requires quite a different ap 
proach and outlook from that of the 
explorationist and is the cause of 
more than a little misunderstanding 
and mutual criticism. In its most 
extreme form, the engineers regard 
the exploration people as impractical 
dreamers and wishful-thinkers while 
they in turn consider engineers to be 
project-killers who are always looking 
on the bad side and are afraid to take 
a chance.
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With one foot firmly planted in each 
camp, I will try to explain the 
engineer's viewpoint and how engineer 
ing expertise can be used to advantage. 
On the road from rocks to riches, 
there are two major engineering steps, 
namely (i) the feasibility study and, 
(ii) mine planning.

WHAT IS ORE?

The accepted engineering definition 
of "Ore" is that it is "a natural 
aggregate of one or more minerals 
which, at a specified time and place, 
may be mined and sold at a profit, or 
from which some part may be profitably 
separated". (Association of Profes 
sional Engineers of Ontario, 1972). 
This definition is much easier to 
state than to apply.

In some cases, the application is 
obvious; it is possible to extract 
aluminum from granite or gold from 
seawater, but in each case the cost 
is much greater than the value of the 
metal so the material is obviously not 
ore. With many mineral deposits, 
however, the answer is not so clear- 
cut. Determining what is ore and what 
is not requires precise estimates of 
the costs of production and of the 
prices at which the products can be 
sold, and these are not easy to come 
by. Forecasts of future metal prices, 
even by the leading experts, are no 
toriously inaccurate, and it is future 
prices, not present ones, that will 
determine the profitability or other 
wise of a new mine. The tendency to 
wide and rapid price fluctuations in 
recent years is probably the single 
greatest uncertainty facing the 
engineer in preparing a feasibility 
study for a proposed mining operation.

The cost side of the equation is some 
what more manageable, but even in this 
there is much room for uncertainty. 
The rate of inflation will affect both 
the capital cost of bringing the mine 
into production and operating costs 
once it is going. Interest rates are 
also important since they affect both 
the cost of borrowing money for the 
project and the rate of return on 
capital which the mine will have to 
provide in order to justify the large 
investment needed.

If it appears that a potentially pro 
fitable orebody has been outlined, 
the preparation of a feasibility 
report can be considered.

THE FEASIBILITY REPORT

When an established mining company is 
considering opening a new mine, a 
feasibility report may be prepared by 
"in house" engineers employed by the 
Company. In the case of smaller 
companies, or if bank or public finan 
cing is planned, the report is usually 
prepared by consultants. In the case 
of bank financing, a detailed report 
by a consulting firm acceptable to the 
bank will be required.

The engineer preparing a feasibility 
report must first be satisfied that 
sufficient information is available 
for such a report. This can be 
disappointing to developers who have 
done enough work to convince them 
selves that they have an orebody, only 
to be told by an engineer that they 
must do more diamond drilling, under 
ground development, metallurgical 
tests, environmental studies or other 
expensive work before the feasibility 
can be determined. What the engineer 
is trying to do in such a case is 
minimize the uncertainties and guess- 
work in what is supposed to be an 
accurate, reliable and realistic 
engineering document.

It might help to remember that the 
engineer is duty-bound by professional 
ethics and the regulations of securi 
ties commissions and stock exchanges 
to consider all factors which might 
affect the economic success or failure 
of the venture. These include not 
only such obvious matters as grade 
and tonnage but also possible mining 
methods, ground conditions, metallur 
gical problems and recoveries, trans 
portation, climate, labour supply and 
accommodation, wage rates, safety 
requirements, availability and cost 
of supplies and electric power, metal 
markets, smelting and refining charges, 
environmental constraints and costs, 
mining duties and taxes, working 
capital requirements, interest rates, 
et cetera. And all of these must be 
determined with enough precision to 
form the basis of major investment 
decisions. No wonder that, faced 
with so much uncertainty, engineers 
often seem to be cautious and con 
servative l
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MINE PLANNING CONCLUSION

Given a favourable feasibility report 
and a positive decision by financial 
backers, the next task of the engineer 
is mine planning, which covers not 
only the mine itself but all of the 
related installations and infrastruc 
tures which go with it. Some of this 
work will already have been done as 
part of the feasibility study and the 
work leading up to it. In fact, the 
engineer may have been involved in 
laying out and directing underground 
or surface development work prior to 
a production decision.

Once such a decision has been made, 
the success or failure of the mine 
will depend in large measure on its 
engineers, one of whom will be the 
project manager. Drawings and lay 
outs will be prepared for the mine 
workings and for all surface buildings 
and installations. On a large project 
this can involve not only mining 
engineers but also civil, mechanical, 
electrical, metallurgical and other 
specialists. For smaller enterprises 
where it is not possible to have all 
of the required specialists on staff, 
consulting engineers may be engaged 
to provide the needed expertise. This 
is a good approach because most con 
sultants have a broad range of 
experience which can be very useful 
in the planning stages and in solving 
problems which might develop as the 
project progresses. Engineering is 
an exact scientific discipline but 
there is plenty of scope for judgment, 
creativity and experience at the 
mine-planning stage. There is usual 
ly more than one way to achieve a 
given objective and there may in fact 
be many possible ways, all technical 
ly possible but some which will result 
in a more efficient and profitable 
operation. The personal element is 
also important; the project engineers 
must be able to work as a team with 
each other, with consultants and with 
all of the other people who are 
involved in making the project go.

In conclusion, I would like you to 
think of engineers not as a necessary 
evil but as essential and creative 
member of the mine-making team.

Many of our Canadian ore deposits are 
not very high-grade. Our distances 
are great and our climate is difficult. 
But in spite of these handicaps, we 
have developed a mining industry that 
is the third largest in the world and 
a recognized leader in technology. 
Much of the credit has been given, 
and rightly so, to the prospectors, 
geologists and geophysicists who found 
the deposits, to the promoters and 
investors who financed them and to 
the governments which, with occasional 
lapses, have been sufficiently under 
standing to maintain workable rules 
regarding mineral rights, taxation 
and financing. But, all of these 
efforts would have been in vain if 
Canadian Engineers had not tackled 
the problems, beaten the odds and 
literally made riches out of rocks.

So when your efforts have been 
rewarded and you have a mineral 
deposit that looks promising, you 
will find it in your own best interest 
to keep in mind what an engineer will 
be looking for in evaluating the 
mine-making possibilities. Try to 
see the engineer's point of view, 
discuss the project with engineers 
you have confidence in and, even 
though you may sometimes become 
impatient with his way of doing things,

Don't Shoot the Engineer, 

He's Doing the Best He Can!
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FINANCING THE EXPLORATION OF A PROSPECT
ONTARIO POLICY 3-02

UNDER

Ladies s Gentlemen:

It's a pleasure to be here with you in 
Sudbury to-day at this fine facility of 
Cambrian College. Our Rocks-to-Riches 
Seminar should be successful if one equates 
success with effort; and we look at the 
significant effort put forth by John Wilson, 
our Seminar Co-ordinator.

Tb-day we want to discuss the particular 
role the Ontario Securities Commission has 
set for itself in natural resource 
financings under Policy 3-02. It was 
brought into being at the behest of Ontario 
Securities Commission Chairman Patillo in 
1977. Subsequent to Mr. Patillo, Mr. Bailey 
Q.C. served as Chairman fran 1978 to 1980. 
Mr. Henry Knowles Q.C. is the current 
Chairman. Mr. Harry Bray Q.C. has been Vice 
Chairman since 1968 and Mr. Charles Salter 
Q.C. is the Director. All of these 
gentlemen will attempt to make time 
available if requested.

The Securities Act, 1978, regulates those 
people who wish to deal in the public 
market in securities, either as buyers or 
sellers. This involves many different 
aspects of financial paper, such as mutual 
funds, bonds, warrants, stocks etc. Private 
transactions are not in their domain.

Policy 3-02, is a guideline to financing 
junior mining exploration and development 
companies. The Ontario Securities 
Commission has discretion in its application 
to individual situations.

The investment community in Ontario has 
various levels in place, i.e. stockbrokers 
who are members of the Toronto Stock 
Exchange (with branch offices in many 
communities), those firms who are members 
of the Investment Dealers Association, and 
those people who are members of the Broker 
Dealers Association, also Securities 
Dealers, Securities Issuers, Investment 
Counsellors, etc.

Many of these firms are also underwriters - 
that is they provide "large" sums of money 
to companies, by buying blocks of company 
(previously unissued) treasury shares that 
they must subsequently resell to clients, 
after filing a prospectus.

We shall put policy 3-02 into "simple 
English," just as the worldwide shortwave 
broadcasters have to do with newsbroadcasts

to the developing nations.

The Ontario Securities Comnission is con 
cerned that four groups get equitable 
treatment in the market-place: (a) the public 
(b) the prospector-vendor (c) the promoter 
and (d) the underwriter.

All of you know that the prospectors role has 
changed because of changing technology. 
To-day's prospector may well be an 
engineering graduate specializing in geo 
botany or trace elements in fish-livers. In 
Finland, he could follow his dog around 
sniffing out sulphide boulders. Times do 
change - and I'll mention the following 
story as an example. Credit for the story 
(abridged) must go to that fantastic 
dynamite salesman "Lap" LaPrairie, whose son 
Lean is now one of the very active 
entrepreneurs. It seems that Lap was making 
one of his regular trips to different mining 
areas and called on this group of workers, 
who had the shaft sunk to 100 feet. He 
called down from the shaft collar to ask how 
things were going, and the reply was "Great, 
any day now we'll need to hire a geologist 
to tell us what we should be doing."

The key to financing under the Securities 
Act is full, true and plain disclosure with 
particular attention to being careful about 
details, no matter how small they seem. 
Details should be discussed completely with 
your accountant, lawyer and engineer- 
geologist.

Speaking of geologists, I'm reminded that 
they are frequently so careful that their 
comments can be humourous. It seems that 
an experienced older geologist was 
travelling on a train in England with his 
son when the son said, "Dad - those sheep 
on the hillside have just been sheared." 
And he said, "Vfell, son - on this side, 
anyway."

Hovever, you may not know of the financial 
consideration currently available for 
property, to prospector-vendors. Years ago 
a property was probably owned 50-50 by the 
prospector and his grub-staker. Later on, 
the prospector's share was reduced to about 
25% of a public company, as follows. Public 
companies are usually initially incorporated 
at 3,000,000 common shares, occasionally 4 
million, 5 million, 10 million, or other 
wise. Regardless of the size of the company,
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750,000 shares was the usual maximum issued 
fear property, 90* escrowed and il.0% free. 
The J.0% free (75,000 shares) was usually 
sold to the underwriter, who sold it to his 
clients as a secondary offering after 
selling the underwritten treasury shares. 
The 675,000 escrowed shares represented 
control of the company and voted equally 
alongwith free shares bought by the public 
for cash.

Shares were escrowed for various reasons, 
among which was consideration for the 
underwriter's market, e.g. Shares cannot 
be underwritten now at less than 204: each 
to treasury, and can be re-sold to the public 
at any price bet^geen 204: and 404: each, 
depending on the mark-up the underwriter 
requires to cover his expenses. If the 
underwriter was to sell shares at 404: each 
and maintain a market for clients at 354: 
BID and 404: ASKED (by making purchases @ 
354:) he could not afford to purchase all 
750,000 shares of vendor stock, if lOO^fe of 
the shares were free shares - hence the 90% 
escrow - 10i free rule. Because of 
selective abuses of the 675,000 share escrow 
system, Policy 3-02 instituted new vendor 
considerations and methods of control of 
companies.

Many prospector-vendor-promoter people feel 
that we should return to-day to the 750,000 
share consideration (with rules to eliminate 
the selective abuse). A review of Policy 
3-02 has been underway for some time now by 
a conmittee of 5 persons - 3 lawyers and the 
Prospectors Association President and Vice- 
President Messrs. McAdam and Hume.

The vendor now gets either 100,000 free 
shares (for a sale of property to a company) 
or 500,000 shares over a 5 year period. The 
inference seems to be that the 500,000 share 
consideration was intended for "better" 
properties, but I never see prospectuses 
with this vendor consideration. Probably 
because the 500,000 share consideration is 
tied to the total number of shares of the 
company issued; i.e. if 500,000 shares were 
to be paid out over a mmber of years, 
2,000,000 treasury shares would have to have 
been issued through one or more underwritings 
or placements etc. over a period of time.

The new consideration to be paid to the 
prospector-vendor is of mixed blessings; 
inasmuch as he has no "pot-of-gold at the 
end of the rainbow," which he would have if 
the venture was successful and he still had

seme or all of the 675,000 escrowed shares 
(which would be released by the Ontario 
Securities Gonmission as free shares to 
trade in the market-place probably at good 
prices.)

Presently, if he chooses to sell all or most 
of his 100,000 free shares to the under 
writer (who will sell them as part of a 
secondary offering, after the underwritten 
shares are sold and the company has received 
its money, usually $150,000 or more - 6/lSths 
in 30 days 5/lSths in 60 days and 4715th in 
90 days - after a prospectus final receipt), 
he will receive the underwritten price for 
his shares, i.e. at a 204: underwriting - 
$20,000 at a 404: underwriting - $40,000 and 
so on. (The vendor could also keep his 
100,000 shares, too.)

So at first glance, there is more money 
"up front" under the new policy, but no 
continuing interest in the success of the 
venture (unless a reasonable royalty is in 
place) and no "pot-of-gold at the end of the 
rainbow" if considerable success is met with. 
(Vfe are all optimists about our own 
properties.)

Turning to the role of the promoter, and it 
was Mr. Patillo's avowed goal to create a 
climate in which they would flourish - it is 
difficult for me to see how the promoter can 
make a living from promoting, unless he is 
also a vendor. This combination of vendor- 
promoter is frequent, but it jeopardizes the 
"arms-length relationship" that "should" 
exist in resource exploration companies. 
When the vendor is also promoter, the Ontario 
Securities Cotmission must rule that the 
consideration paid for property is 
reasonable - since the vendor-promoter con 
trols the company as promoter, and the 
company he controls is issuing shares to him 
as vendor. A second engineer's opinion is 
often sought, in addition to the engineer 
who wrote the initial qualifying report in 
the company prospectus prepared for public 
consumption.

The promoter could, in certain circumstances, 
charge the new public company a monthly fee 
if he is qualified as an engineer or some 
such equivalent.

As a further corollary to the 'arms-length 
relationships' - Policy 3-02 precludes 
underwriters being promoters on a "conflict 
of interest" basis, i.e. The underwriter- 
distributor must sell the company stock on
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its merits and not on any short or long term 
motivation of his success in the control 
aspect. Incidentally, all registrants who 
are licenced to trade with or for the public 
generally in the securities market-place, 
may also underwrite.

Under to-day's rules the promoter maintains 
his control of the corporation, not through 
the escrowed position as previously done, 
but by subscribing for a special class of 
voting shares - 500,000 shares for $500. 
These shares, through the exercise of 
warrants attached to them can be converged 
gradually under certain circumstances to 
enable the promoter to buy common shares in 
the company according to a fixed formula. 
The promoter is free to sell cannon shares 
purchased by him through exercising his 
warrants during the term of a valid 
prospectus. (These cannon shares under 
lying the warrants must be referred to in a 
prospectus to "qualify" them for sale in that 
prospectus.)

The promoters preference shares, as they are 
known, have a fixed term and will expire 
unless they are renewed by approval of the 
Cntario Securities Commission. These shares 
are not allowed to participate in the 
earnings or assets of the company. 
Additionally the promoter must provide the 
company with all its cash requirements 
^10,000 and upwards) to get going, e.g. 
lawyers for incorporation and prospectus 
completion, accounting for opening balance 
sheets, engineers to write reports, property 
purchase, etc. This loan to the new company 
can be re-paid in cash or shares. (Ontario 
Securities Commission policy statement 3-02 
as amended, effective October l, 1977)

Promoters in Cntario, in my judgement, must 
be encouraged by promise of financial gain 
in order to provide the incentives they need 
to further the development of the natural 
resource industry in Cntario. Vfe must con 
tinue to explore new properties to maintain 
our mineral industry, in order to sustain 
what we still have as a Canadian-standard- 
of-living. All mines will run out of ore 
eventually and new exploration must find 
new mines to take the place of closing mines; 
and a healthy climate for promoters, such 
as exists in some jurisdictions, will create 
the environment that leads to Canadian 
companies using their acknowledged 
exploration leadership, here or abroad, to 
create a growing mineral industry.

The function of a Securities Dealer like 
Young St Rowsell Securities Limited, is as 
follows.

A promoter, or his agent, comes to us with 
a proposal to finance his company for 
exploration. He is looking for "seed" money 
for basic work of surveying by geophysical 
and/or geochemical methods, mapping, diamond 
drilling, assaying, bulk sampling, pilot 
plants, and the like.

Don Rowsell and I look at his package of 
primary and secondary stock offerings and 
our schedule of financings and we all try to 
dovetail plans that fit his needs and our 
needs and are compatible with to-day's 
securities marketplace.

My personal experience covers underwriting, 
promoting, prospecting, claim-staking and 
mine-development. In the latter regard, my 
Father, the late Cyril T. Young was 
developing the Young-Shannon Gold Mine at 
Gogama, just north of here, when operations 
were brought to a halt by World War II. I 
kept the company and properties in good 
standing for many years and recently 
interested Ed Blanchard of Sudbury, and a U.S. 
associate of his, in operating the property 
through their company Canadian Crest. In 
1980 we produced gold concentrates (with 
some other contained metals) for shipment 
to Noranda Smelter. The mine and plant 
hasn't operated this year but are expected 
to re-open, now that new funds for expansion 
of activities have been put in place. These 
financings were arranged privately.

Underwriters like ourselves will usually 
arrange at least $150,000 for an exploration 
company. This is adequate for most basic 
situations and if the exploration turns out 
well, we will arrange further financings of 
this amount or larger ones, possibly in 
combination with other underwriters. This 
can also be done by an amendment to the 
prospectus.

We will buy a block of treasury shares at 
20*, 30*, 40*, or 50* in appropriate 
quantities to provide $150,000 to the 
company treasury. Ws will also sell a 
secondary offering for our own account 
consisting of shares purchased from the 
vendor and/or promoter as well as any bonus 
shares we will be entitled to as under 
writers.

The secondary offering may not be larger 
numerically than h of the primary offering
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i.e. 150,000 shares if primary was 300,000 
shares bought f coe 50* each.

In general, the secondary stock is not 
usually sold for more than 150!?; of the 
offering price of the primary offering and 
in point of fact, the price range and 
average price of the secondary selling is 
stated in the prospectus.

In addition to the number of shares 
qualified for sale under the prospectus, 
primary plus secondary, the underwriter may 
take orders for a ID'S oversubscription to 
the issue. This is also known as a "short 
sale." Like other short sales by investors, 
the underwriter expects to re-purchase this 
short sale fran the market-place. Under 
Policy 3-02 this whole "oversubscription- 
short sale-repurchase plan" is very care 
fully regulated and must be completed within 
one year of filing a preliminary prospectus. 
The monies received from all of the "short 
sales" must be put into a special fund 
created as soon as the first short sale is 
made; and re-purchases are made from this 
special account, thereby assuring an 
"after-market" in the issue, to some degree. 
After the 10% oversubscription "short sale" 
has been re-purchased - any monies remaining 
in the special account fund are shared with 
the company that was financed, usually on a 
ratio of approximately 30% to the company 
and approximately 70% to the underwriter. 
If the underwriter fails, for any reason, to 
reduce the short position to zero shares 
within one year of the filing of the 
preliminary prospectus - he must return 
1001 of this special account fund to the 
company and zero percent to himself.

Policy 3-02 also provides for "best efforts" 
financings (which we don't do) and take 
place along the following lines. The 
prospectus will outline the monies required 
and different brokers and principals in the 
company will reconnend the stock to 
associates. The company tries to raise a 
minimum amount of money which is held by an 
"acceptable trustee" (often a trust company) 
until the minimum amount is raised. If the 
minimum amount is not raised - all of the 
amounts subscribed and held in trust by the 
trustee are returned, without deductions, to 
the subscriber. There is usually a fixed 
time that the offer of shares remains open, 
such as 60 days.

R. Bruce Graham, P. Eng. at the Ontario 
Securities Commission reviews the qualifying 
report accompanying the prospectus. If it

conforms to National Policy No. 2, it can be 
used as is, or if it doesn't, it can be 
accepted when brought into conformity with 
the Policy. He will also discuss the 
property beforehand with the principals to 
determine if it is "publicly f inanceable." 
This opinion will determine whether the work 
requirements for the property are small 
enough to be performed privately or large 
enough to merit public participation.

Those of you at this seminar who expect to 
be prospectors and/or promoters, should also 
be aware of the paragraph(s) in a prospectus 
dealing with "use of proceeds" and be aware 
that the proposed (or present) company must 
put adequate funds in place during any 
financing to carry on for a reasonable time 
as well as performing the exploration 
program, i.e. trust company, corporate 
secretary, if required, etc.

The Ontario Securities Commission staff will 
provide assistance to novices who wish to 
make enquiries. A good place to start an 
understanding of the process is reading a 
routine prospectus. I have copies of our 
current stock issue Lake Savard Resources 
Ltd. with me for you, if required.

Many financings have to be tailored to fit 
work requirements such as expiring options, 
assessment requirements, and whether the 
work is best performed in summer or winter. 
In closing, let me tell you a story about 
weather told by my Father in 1930, in a 
speech to the National Association of 
Purchasing Agents in Chicago, when he was 
Superintendant of Development for the 
Canadian National Railways.

At least this part of the story is true - the 
International Boundary between the USA and 
Canada does in fact divide many houses in 
the State of Maine - with parts of some 
houses in USA and parts in Canada.

"It seems that after a land survey that this 
house belonging to a little old lady was 
found to be completely in the State of Maine, 
but only by a few feet. She was elated and 
lookers-on were puzzled. However, she told 
them she was pleased because she had heard 
that winters in Canada were much more severe 
than in the U.S.

Bruce M. Young, Pres. YOUNG S ROWSELL 
SECURITIES LIMITED, Ste.435, 100 Richmond St. 
W., Toronto Ont. "ROCKS TO RICHES" SEMINAR 
CAMBRIAN COLLEGE SUDBURY October 29-30 1981
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BANK FINANCING- THE FINAL HURDLE

ABSTRACT

The spectrum of financing options 
available to mine project sponsors 
is reviewed against the background 
of the demonstrated importance of 
small scale mining in Canada. Canada 
enjoys mature capital markets as 
well as vigorous competition amongst 
the chartered banks. The merits and 
drawbacks of equity financing versus 
debt financing represent an import 
ant trade-off for a project sponsor. 
Optimizing this trade-off can only 
be done after development of an in 
cisive risk profile for the project. 
The consequences of selecting the 
optimum debt/equity ratio for a 
specific project can prove critical 
as the project matures and therefore 
merits careful analysis and negot 
iation. A number of recent examples 
of small mine financings are re 
viewed.

Good Afternoon 
Ladies and Gentlemen:

Acknowledgement

Before proceeding with my main theme, 
I would like to congratulate the 
organizers and tripartite sponsors 
of today's program for initiating a 
seminar which focuses on the roll of 
small scale mining in Canada. 
Clearly, the response demonstrated 
by you - the delegates - attests to 
the viability of such a seminar. 
The Bank of Montreal is most pleased 
to have the opportunity to meet with 
the experts assembled in today's 
audience.

Significance Of The Mining Industry 
In Canada___________________________

MY paper is entitled "Bank Financing 
- The Final Hurdle". I think most 
of you would agree that by the time 
you are arranging mine financing 
you have surpassed many prior 
hurdles.

Canada is recognized around the 
globe for its abundant endowment of 
natural resources. Moreover, Canada 
has enjoyed a political and economic 
climate which through the 1900's

has facilitated profitable exploit 
ation of our mineral wealth, (despite 
the tax chaos of the '70's).

It is notable that today's inaugural 
"small mining symposium" is being 
convened at the site of Canada's 
first economic discovery of base 
metals - namely Thomas Flanagan's 
discovery of the Murray Mine in 
February 1884. This modest initial 
discovery has been followed by 
nearly a century of world scale 
mining activity throughout the 
Sudbury basin. Few people in 
Sudbury would argue with the truism 
that mining is the bedrock of 
civilization.

Subsequent to this discovery, 
Canada's prospectors and geologists 
have discovered literally hundreds 
of mines. Today 278 operating 
mines produce 60 different minerals 
contributing $15 billion to Canada's 
gross national product. Directly 
and indirectly, mining employs 6?; 
of Canada's work force and miners 
enjoy wages nearly 50% higher than 
the Canadian average.

The individuals of the mining in 
dustry can be justifiably proud of 
the contributions to Canada's 
standard of living that derives from 
our prominent position in the global 
producers' roster for: Nickel, Copper, 
Zinc, Asbestos, Potash, Gold and 
Iron Ore, to name a few.

Moreover, it is most encouraging to 
note the recent trend towards an 
improved understanding of the imp 
ortance of our industry by the other 
941 of Canadians.

The Role Of The Independent 
Prospector/Geologist    - 

Canadians outside of the mining in 
dustry readily recognize names such 
as Noranda, Inco, Falconbridge and 
Cominco. Canadians in general 
probably do not appreciate the role 
of the independent prospector and 
geologist. Undoubtedly, this 
audience recognizes the contribution

29



ROCKS TO RICHES

of the Thomas Flanagans, Ed. Homes, 
Pat Sullivans, and Carl Sherritts in 
building Canadian mining into the 
$15 billion industry that it is 
today. During the last 75 years 
conventional prospecting has dis 
covered 441 of the deposits which 
contain 481 of the total tonnage. 
(1) Historically, therefore, small 
mining has represented a significant 
dimension of the industry. Mr. P. 
Ferderber, today's dinner speaker, 
has amply demonstrated that the role 
of the individual prospector or 
geologist is not a phenomenon of a 
by-gone era.

Activities Prior To Financing

Unlike most industrial activity, 
exploration is a chancy business. 
It is statistically correct that 
more than $25MM are spent on explora 
tion in Canada for each new 
commercial ore discovery. Even in 
prolific districts, the density of 
deposits is extremely low. For 
example, one per 23 square miles in 
the Noranda Camp and to one per 125 
square miles in the Sturgeon Lake 
Camp. (2)

Despite these odds, prospectors and 
geologists continue to find economic 
deposits in Canada. It has been 
empirically demonstrated that for 
each large ore body discovered,there 
are several times as many small ones, 
In 1976 Julian Boldy of Placer 
compiled comprehensive data on size 
and frequency distribution of 
selected Canadian ore deposits. 
This data solidly supports the 
conclusion that small mines re 
present an important segment of the 
industry.

Once located, a deposit must be 
drilled in detail to define tonnage, 
grade and configuration as well as 
host rock competence, hydrological 
characteristics and numerous other 
technical factors. At this juncture 
an appropriate mining method, 
extraction rate and mill circuit can 
be engineered and tested. These 
preliminary

(1) After J. Boldy - 1976

(2) After J. Boldy - 1981

Phases are costly, time consuming 
and usually technically complex.

These facts of life for the mining 
industry are reviewed here only to 
the task of financing into per 
spective. Suffice to say that be 
fore financing can be considered 
there are many difficult hurdles to 
challenge the mining entrepeneur.

Over-simplified, the task of 
bringing a mine in to production 
involves four major sequential 
phases prior to a production 
decision:

Step 1: Discovery

Step 2: Definition Drilling and 
Development

Step 3: Engineering and Feasibility 
Study

Step 4: Financing

This evolution of sequential events 
has been defined in a quite 
sophisticated manner by the 
bouganville project. Because there 
are very few projects as large or 
as complex as Bouganville, this 
represents an excellent model 
against which to assess your project. 
For small mines especially, this 
Bouganville model can be simplified 
enormously but the exercise of 
comparing the details of each step 
will undoubtedly prove instructive 
to any project sponsor.

Generally, steps l, 2 and 3 are 
financed by equity funds or venture 
capital. The final hurdle is 
financing. Once financing has been 
secured, a production decision can 
be made and construction can 
commence.

Financing

At this stage all of the difficult 
tasks have been accomplished. The 
final hurdle - financing should 
prove easy!

As you are aware, there is a full 
spectrum of financing options 
available ranging from pure equity 
or venture capital to conventional

30



TOR JENSEN

bank debt.

By global standards, Canada is for 
tunate in having mature and sophist 
icated capital markets. Moreover, 
the Canadian banking industry is 
heavily concentrated into a small 
number of world scale banks. It 
follows that if a Canadian mining 
entrepreneur is fortunate enough to 
discover a deposit and tenatious 
enough to see it through the feasib 
ility study stage, arranging fin 
ancing should not prove to be an 
insurmountable hurdle.

Capital markets are represented by 
broker-dealers such as our previous 
speaker, and investment dealers who 
have demonstrated the capacity to 
raise equity capital and venture 
funds - which are appropriate for 
high risk ventures. In addition, 
merchant banking in Canada, although 
lower profile, is a well established 
and competetive component of the 
financial markets.

The Banking Industry

Let me now briefly characterize 
Canada's banking industry.

Although Canada is better recognized 
internationally for its resource 
industry, we also enjoy a vigorous 
banking industry highly concentrated 
into a small number of world scale 
banks.

The historic competition which has 
characterized banking in Canada is 
currently being accentuated by the 
entry of several dozen foreign banks 
obtaining charters in Canada.

In a few moments, several specific 
cases will be presented which are 
intended to demonstrate that Canadian 
banks are both progressive and inn 
ovative. Financing mechanisms are 
being pioneered today which permit 
bank financing of situations con 
sidered too risky for banks only a 
few years ago.

Banks Are Perceived To Be 
Conservative——-—-————-

Banks are often accused of being con 
servative and I have no intention of 
trying to dispell that belief today. 
Banks have been charged with the

responsibility of lending funds 
deposited by millions of Canadians 
who not only expect to earn interest 
but expect to have their principal 
returned. Banks leverage their own 
equity sometimes as high as 25:1, 
consequently loan losses in the order 
of 41 could wipe out a bank's equity.

Despite the associated high risks, 
mining represents a major segment of 
Canada's economy. Specifically, the 
mining industry typically accounts 
for about 8% of capital spending in 
Canada; the banks would be ill- 
advised to disregard a market this 
large.

Sixty Second Commercial

The Bank of Montreal has addressed 
this business challenge by assembling 
a staff of mining specialists whose 
responsibility it is to quantify the 
inherent mining risks to our bankers 
who have lending responsibility.

Specifically, the Mining Services 
Department at the Bank of Montreal 
has a technical complement of seven 
engineers and geologists. All of 
this staff worked in the mining 
industry prior to joining the bank; 
aggregate experience exceeds 140 
years. I would be surprised if one 
of this group is not a personal 
acquaintance of someone in today's 
audience. Not included in the slide 
are Tom Hughes and Malcolm Brand who 
joined us only recently. Several of 
the staff have higher degrees in 
their technical fields as well as in 
business administration. This group 
has first-hand mining experience 
spanning North and South America, 
The United Kingdom, Ireland, and 
Africa and has worked in virtually 
all base metals and precious metals 
as well as in coal and numerous 
industrial minerals.

As you might appreciate from this 
brief description, this is a well- 
rounded group of professionals whose 
technical backgrounds permit them to 
understand your problems.

The objective of this staff group is 
to help The Bank of Montreal to build 
a portfolio of sound mining loans. I 
would be remiss if I did not note
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that our competitor banks have also 
hired mining specialists to address 
this important market.

This expanded in-house technical 
staff permits the bank, in some cir 
cumstances, to waive the necessity of 
an independent geological ore reserve 
calculation or to accept "probable" 
ore as part of the reserves or to 
formulate a financing proposal with 
out an independent outside feasib 
ility study. Such practices tend to 
reduce the costs to the client and 
foreshorten the response time.

Risk Analysis And Economic Viability

There are a large number of technical 
and economic paramaters which impact 
the viability of a mining project. 
Moreover, most of these are dynamic 
rather than statistic.

Consequently, a specific project can 
be enhanced from sub-economic to 
economic status due to changing cir 
cumstances and subsequently revert 
to sub-economic. In most cases such 
reclassifications are attributable 
to uncontrollable factors such as 
metal prices, rather than controll 
able items such as mine design or 
metallurgical recovery.

In my view, the risk profile of any 
project is the determining factor in 
selecting a specific financing 
option.

Financing Objectives

Let us now consider the objectives 
of "financing".

Obviously the primary objective is 
to achieve commercial production. 
There are however, twin secondary 
objectives which are somewhat 
contradictory: Namely

1) Minimize dilution of ownership

2) Avoid Jeopardizing ownership

It is sometimes mistakenly assumed 
that successfully negotiating a 
bank loan to meet capital cost 
requirements is the ultimate solution 
to financing. It is true that if a 
project can demonstrate the abilTty 
to retire the debt, bank financing 
is the lowest cost source of capital.

If however, there is any significant 
risk that debt payments will be de 
faulted - the entire project could 
be jeopardized. The correct solution 
therefore, would seem to be to 
evaluate the risk characteristics of 
your project as carefully and 
accurately as practical and select 
a debt/equity trade-off which will 
minimize jeopardizing the ownership 
while minimizing equity dilution 
to the current owners. Obviously, 
because many of the parameters cannot 
be precisely forecast, this trade-off 
is a judgement call.

If equity funds are raised for a 
project where conventional debt would 
have been available, unnecessary 
ownership dilution results. If debt 
is negotiated for a project but an 
inadequate cushion is provided for 
adverse developments - both technical 
and economic - the total project 
might be placed in jeopardy.

In my opinion, it is incumbant upon 
both the sponsors and the financiers 
to develop a credible risk profile 
for their project and match this to 
a deliberate and realistic balance 
in the debt/equity trade-off.

Modifying The Risk Profile

Risks derive from uncertainties or 
unknowns.

A comprehensive feasibility study 
will address each significant 
technical aspect of a project and, 
within reasonable limits, quantify 
the attendant risks. Consequently, 
a credible risk profile should 
readily derive from the feasibility 
study.

Although, at first inspection, a 
number of the risks appear beyond the 
control of the sponsor, this is not 
necessarily so. In today's compet- 
etive banking climate it is more 
common to review each element in 
the risk profile to determine if it 
could be modified or neutralized. 
This usually calls for both imagin 
ation and innovation.

One recent example involved a small 
gold mine which appeared sound 
technically, but was vulnerable to a 
potential sharp drop in gold prices. 
The simple solution of selling gold
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forward ensured the cash flow to 
retire bank debt; thus unnecessary 
ownership dilution was avoided.

A systematic review of each risk 
element might permit a number of 
modifications, each of which would 
tend to reduce the risk. The end 
result could be a significantly 
enhanced risk profile which would 
facilitate an improved debt/equity 
ratio to the project sponsors.

Bank Financing

Debt funds are normally considered 
the lowest cost capital. In the 
current period of high interest 
rates, it is easy to lose sight of 
the fact that interest charges are 
tax deductible. Thus, net costs are 
about half of nominal rates, assum 
ing a 50% incremental tax bracket.

For this reason, it is logical for 
a project sponsor to maximize the 
debt component when financing a new 
mine.

The classic extreme in this regard 
is 1001; project financing. That is, 
the bank lends 100% of capital 
requirements supported exclusively 
by the project itself. To qualify 
for non-recoarse financing a mining 
project should have been developed 
and engineered through the feasib 
ility study stage and should have 
the following characteristics:

1) Ample ore reserves, prefer 
ably in the "proven" category 
(say, 2-3 years beyond the 
life of the proposed loan).

11) Mining method developed and 
tested, preferably using 
conventional technology.

Ill) Metallurgy defined and
preferably supported by bulk 
test results, preferably 
employing conventional 
technology.

IV) Capable management in place, 
preferably with a demonst 
rated track record.

V) Marketing: A firm sales
contract, preferably take - 
or - pay.

Because no two mines are exactly 
alike, each situation will have 
unique features, both technical and 
economic, which must be deliberated 
by the owners and the financiers. 
The above check list therefore, is by 
no means exhaustive.

Moreover, a sound project should be 
demonstrated as having the capability 
to withstand adverse developments 
within reasonable limits. The usual 
methodology is to subject the project 
to a broad matrix of sensitivity 
analyses; a "what if" series:

Viz: Prices deteriorate by X%-Y% 
Operating costs escalate by Xfs-yfe 
Capital Cost overrun by XZ-Y* 
Metallurgical recovery

down by X%-Y% 
Interest rates increase by XI-Y?;

As you might appreciate, mines 
qualifying for 100% project financing 
are the exception rather than the 
rule. Moreover, small projects tend 
to be less well engineered (due to 
budget constraints) and this comp 
ounds the problem. None-the-less, a 
sound financing methodology would be 
to define your project risks as 
accurately as possible and without 
jeopardizing ownership, maximize 
the debt component. It is my belief 
that you will be well received by 
your banker who is anxious to book 
sound mining loans.

Virtually all mine financings in 
volve some bank debt, even if only 
for working capital.

Recent Examples Of Small Mine 
Financings i             -

The following slides represent 
several recent financings which 
serve to illustrate the merits and 
drawbacks of both equity financing 
and conventional debt financing.

Tor Jensen, P. Eng., C.F.A. 
Account Manager, Natural Resources 
BANK OF MONTREAL, Toronto, Ont. 
"ROCKS TO RICHES" SEMINAR 
CAMBRIAN COLLEGE SUDBURY 
October 29-30, 1981.
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THE TAX ANGLE

A. Nicolson
Tax Manager, Coopers and Lybrand

Generally the topic of taxation eli 
cits a number of responses. People 
find taxation complicated, especial 
ly in the mining industry and, as a 
result, want to stay away from it. 
However, it also elicits high emo 
tions. People hate to pay taxes, 
and love to save money by reducing 
them. I'll try to stay away from 
the complexities today, but will try 
to give you an overview of the tax 
system that you as individuals or 
mining companies will be working 
within. Having a general background 
will assist you to know when you're 
going to get into trouble. It 
should also help you in doing some 
tax planning.

In general, there are two tiers of 
taxation that face both individuals 
and companies. These are federal 
income tax and provincial income tax 
For the mining industry, there are 
three tiers; federal income tax and 
at the provincial level there are 2 
tiers; income tax and mining tax. 
Most of the provinces have mining 
taxes or mining royalties of some 
nature. All three tiers of taxation 
are in addition to each other, that 
is, none of them are deductible 
when computing each other. Each tax 
is a large percentage of income, so 
that although there are a number of 
tax incentives given to the mining 
industry, it pays its share of taxes, 
As you saw from the presentations 
this morning where they were compa 
ring some base metal production figu 
res with some precious metal produc 
tion figures, although the return on 
capital was very different in each 
case, in both cases, the percentage 
of taxes levied on the net income 
was a little greater than 50?0 . Fifty 
percent of net income - that's an 
awful lot. Therefore, if you can 
save yourself a percentage point or 
two of taxes, you will end up with a 
lot more money, either to re-invest

in the project or have in your pocket.

It would be nice politically, if the 
federal government and the provincial 
government who levy all these taxes 
would work together. They should 
co-ordinate their tax systems to 
collect revenue and still leave a tax 
environment which encourages explo 
ration and development in the mining 
industry. Actually, they do try to, 
but as we have seen they often fight 
over which jurisdiction gets the re 
venues from the resource industry. 
The current situation in the oil in 
dustry is a very good example of this. 
While fighting over revenues, Alberta 
and the federal government have crea 
ted such a difficult environment that 
as you know some of people in the oil 
industry are moving out of the coun 
try. The mining industry has been 
part of this battleground in the past 
and hopefully it won't become the 
battleground of the future.

As you know the federal government has 
announced that it will bring down a 
new budget, now slated for November 
12, 1981. Last year at this time, 
October, 1980, the federal budget 
really affected the oil industry with 
the introduction of the National 
Energy Program. There was specula 
tion that it was the oil industry's 
turn last year and mining industry's 
this year. We haven't had any indi 
cation yet that that would happen, 
but you never know. There have been 
very few indications of what the bud 
get would hold. This past week Mr. 
Trudeau has been touring the country, 
speaking in very general terms about 
what his budget might contain. The 
press is calling it a "Robin Hood" 
budget - taking away from the rich 
and giving to the poor. Unfortunate 
ly, it is often easy politically to 
take away from companies and give to 
individuals; especially from compa 
nies in the resource industry.
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Perhaps the current depressed mineral 
prices will help us stay out of the
rich" category. We will find out 
soon enough.

As far as provincial taxes are con 
cerned, all of the provinces do 
charge both income taxes and some 
sort of mineral tax, mining tax or 
royalty. The mining tax or royalty 
is usually based on the production, 
or value of the resources taken out 
of the ground. With respect to in 
come taxes, Ontario, Quebec and a 
few other provinces compute income 
for taxation in a manner which is 
different from income for federal 
taxation. Such differences add 
complexity when trying to determine 
what your tax cost is in any situa 
tion. However, some of the provin 
ces do compute income for tax pur 
poses in the same way as the federal 
government, which makes it a little 
easier. Each province has its own 
statutory tax rate which ranges from 
107o in some provinces to 1670 in other 
provinces. Ignoring the small busi 
ness rates of tax and a few other 
things, Ontario levies income tax on 
corporations at the rate of 1470 for 
most industries and at 13?0 for mining 
income.

Historically, even though the rules 
often change, the concepts by which 
governments try to tax the mining 
industry both at the provincial and 
federal levels has stayed somewhat 
the same. One basic concept under 
lying the tax system is that the in 
dustry uses up depleting resources. 
The amount of minerals available is 
reduced upon production and can't be 
replaced. This idea has both good 
and bad tax aspects to it. One bad 
aspect is that it is on this ration 
ale that mining taxes or royalties 
are levied. It is felt that the 
mineral resources in Ontario's 
ground belong to the people of Onta 
rio. When these resources are taken 
out of the ground, the people should 
be compensated, in the form of, say 
Ontario mining tax.

The depleting resource concept also 
has benefits under the tax system. 
There are certain incentives and tax 
deductions which reflect this parti 
cular concept, and the fact that

there is a high degree of risk asso 
ciated with a mining investment. 
These include quick write-offs for 
expenditures in the mining industries 
and other incentives, such as deple 
tion allowances. These incentives 
allow the risk capital invested to be 
completely recovered before any tax 
is paid. Only the mature mining ven 
ture which does not re-invest its 
earnings in the mining industry will 
pay tax. The concept that you'll 
get all of your risk capital back 
before any tax will be paid is bene- 
cicial. Many other industries do not 
have the same benefit.

FEDERAL INCOME TAX

We'll talk about federal income tax 
first. It's the largest of three 
tiers of taxation. Also, this is the 
tax we're all most familiar with. 
We'll discuss federal income tax both 
for corporations and individuals. I 
gather that there is a great number 
of people here who are interested in 
how they are going to be taxed as 
individuals in their prospecting 
work or other work they do in the 
mining industry.

There is a variety of ways that in 
dividuals may be involved in the 
mining business. They can be active 
ly involved in the mining business as 
a prospector or grubstaker. They can 
be less actively involved in the 
mining industry but still as indivi 
duals have business income from 
mining by being members of mining 
funds, (which we'll talk about in 
more detail a little later on) or as 
partners iri mining ventures. Income 
from mining ventures to individual 
partners and joint venturers has 
historically been business income for 
tax purposes. Also, individuals may 
be investors, holding shares of 
mining corporations, etc. So, there 
are many ways in which individuals 
can be involved in the mining business

If you do have business income from 
mining, then you will compute your 
income for tax purposes in a manner 
not unlike the way that corporations 
compute their business income. There 
are some differences, of course, in 
cluding special tax rules which apply 
only to "principal business" corpora-
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tions. There are different rates of 
taxation for individuals as opposed 
to corporations, but the computation 
of income and types of things which 
are allowable as deductions are much 
the same. As an individual, once 
you compute your business income or 
loss from mining, you add the income 
to deduct the loss from your other 
investment income, etc. After deter 
mining your total taxable income, 
you then compute your taxes payable. 
Individual tax rates are graduated 
with the level of income; the higher 
the income, the higher the tax rate 
thereon.

The Income Tax Act specifies rules 
for deducting mining related and 
other expenses. As you will see, 
they are similar to those that corpo 
rations may deduct. Acquisition 
costs of mining resources properties 
are lumped together or pooled, and 
may be deducted from any source of 
income at the rate of 307o per year 
of the balance in the pool. Such 
costs may arise if you buy a claim 
which is staked, or if you purchase 
a mining licence, etc. Exploration 
expenses incurred in Canada are 
lumped or pooled in a separate pool. 
Individuals may deduct up to 1007o of 
the amount in this pool against their 
other income. Canadian exploration 
expenses is the category that inclu 
des most of the expenses incurred by 
prospectors, grub stakers and other 
individuals who are actively search 
ing for minerals. Such items as 
prospecting expenses, geological 
expenses, geophysical expenses, geo 
chemical expenses, certain types of 
drilling, trenching, digging, test 
pits, and preliminary sampling are 
exloration expenses. Also since 
November 1978, expenses include any 
expense incurred in bringing a mine 
ral resource in Canada into commer 
cial production. These expenses can 
thus be written off at 10070 now that 
they are "exploration" expense, 
while, prior to November 1978, they 
were "Canadian development expenses" 
and could only be written off at 307, 
a year.

Exploration expenses are special 
because as well as being deductible 
at 1007o against any other source of 
they also earn some other resource-

related tax incentives. One such 
incentive is depletion. Qualifying 
expenses earn this "depletion" such 
that if you spend $1.00 in particu 
lar activities you can eventually 
deduct $1.33 from your income for tax 
purposes. Most exploration expenses 
qualify for depletion - so they are a 
very special sort of expense. Unlike 
exploration expense, acquisition 
costs of resource properties do not 
earn depletion.

There are other types of expenses 
which may be incurred in a mining 
business besides exploration costs, 
and costs of acquiring properties. 
Generally, any expenses laid out to 
earn income from business may be 
deducted in some form. Lately,there 
has been a lot of discussion about 
the tax status of certain administra 
tion and overhead costs. Such costs 
are rather nebulous and Revenue 
Canada is trying to categorize them 
as operating costs rather than as 
exploration costs and trying to 
restrict such costs from earning tax 
incentives. Corporations are more 
affected by the restrictions concern 
ing general and administration expen 
ses than individuals will be.

One other kind of expense you may 
have as an individual in this busi 
ness is travel expenses. As for all 
expenses you incur, make sure you 
keep proper records and receipts to 
prove your expenses. Regardless of 
whether you incur them, if you can't 
prove that you've incurred them, 
Revenue Canada can and will disallow 
the deduction. This happens all the 
time. So, keep your receipts and be 
able to prove that you've incurred 
these expenditures and then you won't 
have any problems. Sometimes, this 
is easier said than done; it takes 
time and energy to keep records of 
expenses. For travelling costs, 
Revenue Canada has recently request 
ed to see taxpayers mileage logs for 
car to evidence that the portion of 
business miles to total miles driven 
is as shown on the tax return. Also, 
only actual travel costs are deducti 
ble, not an arbitrary amount based 
on cents per mile. So actual receipts 
for car expenditures like gas, tune- 
ups, insurance, etc. must be kept. 
You do have to be a bit of an account-
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ant to keep yourselves out of trouble, 
But it really is worth the effort - 
as the onus is on you to prove the 
expenditures you've deducted. If 
you have no receipts, Revenue Canada 
can disallow the deduction.

The business income that you have as 
an individual may be from the sale of 
your resource properties. There are 
some special rules which we'll talk 
about in a few moments for prospect 
ors and grubstakers. For an indivi 
dual who is not a prospector or grub- 
staker, proceeds from the sale of 
the resource property is taxed as 
income. It is not a capital gain as, 
perhaps, the sale of shares would be. 
This income may be offset by other 
expenses such as exploration, devel 
opment expenses, and cost of resour 
ce properties.

If you are a grubstaker, you're 
still taxed as an individual, but 
the Income Tax Act has some special 
rules concerning your taxation. A 
prospector or grubstaker is an 
individual who is in the business 
personally of prospecting or staking 
claims, but is not a prospector or 
grubstaker if associated with the 
mineral claims or properties as an 
employee of a company.

If a prospector or grubstaker sells 
a resource property to a corporation, 
and takes the company's share as 
consideration for the property, which 
is usually the way the industry 
operates, this transaction will not 
be taxable to the prospector. We 
will not have a taxable disposition 
of property at fair market value as 
would usually happen under the In 
come Tax Act. Rather, he will re 
ceive shares of that corporation 
with a tax cost of nil, and is con 
sidered to receive nil proceeds on 
the sale of the property. When he 
later sells those shares he will 
have a capital gain equal to the 
proceeds of sale. These shares 
should not be confused with another 
type of share in the industry which 
are deemed to be inventory. The 
proceeds of the sale of inventory 
shares would be fully taxable. The 
treatment of grubstaker or prospect 
ors for purposes of resource proper 
ties disposition is very favourable.

The costs incurred to stake the claim 
were deducted fully from taxable in 
come, perhaps from your employment 
income as business expenses. After 
trading the property for qualifying 
shares, any proceeds on the eventual 
sale will usually only be half tax 
able. It is however, less beneficial 
than the pre-1972 situation. Prior 
to 1972 if you received either roy 
alty income or shares for such 
resource property, neither were ever 
taxable. The shares were not taxable, 
of course, as capital gains were not 
taxed prior to 1972. Also there was 
a special rule that stated that any 
royalty income that was received from 
that sort of disposition was not tax 
able.

As was mentioned by an earlier speak 
er, when you sell a property to a 
corporation, it's better for you 
financially and from a tax point of 
view to take back a royalty as well 
as shares. As long as the royalty is 
computed based on production or value 
of minerals taken out of the ground, 
the initial right to receive royalty 
income is not taxable.

When you receive royalties under the 
agreement, it will be taxable to you, 
but will be taxed at a lower rate 
than other income. Therefore, if you 
take back shares plus royalties, you 
still won't have to pay tax today and 
you'll be better off in the future. 
From a practical point of view, many 
corporations are hesitant to give a 
royalty as well as shares upon assu 
ming the property rights because they 
don t usually know at that point what 
the property is worth, or how much 
they may eventually have to pay on 
that royalty.

Consulting income which an individu 
al may earn is taxable at regular 
rates of tax. The taxation of corp 
orate income can be of interest to 
you from the point of view the corp 
oration you work for and represent, 
or to the extent you operate your 
business through a limited company. 
If you are operating an unincorpora 
ted prospecting or grubstaking 
business you might be considering 
incorporation and curious as to its 
effect on your business from a tax 
point of view.
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Forming a Corporation

Whether or not to incorporate is an 
important question. There are both 
advantages and disadvantages to in 
corporation and the facts of each 
situation must be examined to deter 
mine if and when to incorporate.Let 1 s 
first look at the disadvantages, or 
items to watch out for. A corpora 
tion is a separate taxpayer. If 
your business has prospecting expen 
ses but no income, these expenses 
can be deducted by you personally if 
you have an unincorporated business. 
If the business is in a company, the 
company will have either a loss to 
carry back or forward to other years, 
but you cannot utilize these expen 
ses to offset your personal income. 
So, the timing of incorporation is 
important. If you are going to incur 
expenses in a corporation you should 
be in a situation that you expect, 
within a reasonable length of time, 
that the company will have business 
income to offset the expenses. With 
the "time value" of money today, if 
you have any available tax deduct 
ions, the earlier you utilize them 
to offset income, the better. Also 
corporations are hard to "undo" once 
set up. It is easy to transfer 
properties held personally to a 
corporation on a tax-free or tax- 
deferred basis. If shares are taken 
back on such a transfer of property 
into a company, ordinarily, you can 
elect to transfer the property at 
cost, and there is then no tax upon 
the disposition. However, the pro 
perty may only be taken back out of 
the corporation into your hands by 
way of a taxable transaction. Such 
a transfer would have to take place 
at fair market value; the company 
being taxed on the proceeds, or 
fair value of the property.

An entity is incorporated under a 
provincial or federal corporations 
act, and must comply with this 
statute thereafter. While providing 
certain protections, these statutes 
also specify certain rules and 
restrictions. Corporations are 
required to have annual financial 
statements, file tax returns, and 
have director and shareholders meet 
ings periodically. Such things are 
costly, and the benefits of incorpo 

ration should outweigh the assets and 
disadvantages before a corporation is 
formed. There are also many advan 
tages. Sometimes in corporation 
yields tax advantages. Also, finan 
cing ventures is often easier via a 
corporation. A corporation also 
yields the advantages of limited 
liability and technically unlimited 
life to a business. So there's both 
advantages and disadvantages to 
consider when deciding whether to 
form a Corporation for your business. 
You may want some professional advice 
to help you weigh the pros and cons.

Taxation of Corporate Income and 
Expenses

Most of the things we discussed re 
garding the taxation of an unincorpo 
rated mining buisness also apply to 
corporations. The following two 
resource-related deductions from tax 
are available to both unincorporated 
businesses and companies. The first 
one I'd like to mention is the re 
source allowance. It is related to 
income rather than expenditures. It 
is computed as a 2570 deduction from 
income derived from resources and 
effectively lowers the federal rate 
of tax on resource income from 3670 to 
277o. (These particular percentages 
do not include federal surtax). The 
deduction is availbale only to the 
Resource Industry and has an inter 
esting history. Many years ago, 
mining taxes and royalties levied by 
the provinces were deductible for 
federal income tax purposes. As the 
provincial levies increased, the 
federal base of income for taxation 
was reduced. The federal government 
decided to disallow these taxes and 
royalties in computing income for 
federal tax. This resulted in an 
unreasonably high level of taxation 
on the industry. Eventually a com 
promise was made; the offending pro 
vinces reduced their levies somewhat 
and in 1975/76, the federal govern 
ment introduced the 2570 resource 
allowance. This allowance was 
allowed in lieu of deducting mining 
taxes and royalties, and effectively 
limited the erosion of the federal 
tax base to 2570 of resource income.
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There is also an incentive called 
earned depletion. You have all pro 
bably heard of this as it's one of 
the incentives which helped the oil 
funds thrive. For every $3 that you 
spend in eligible activities you earn 
$l of depletion. The depletion 
earned goes into a pool. You can 
only deduct depletion when you have 
certain sources of income. It is 
then deductible up to the lesser of 
the amount in the pool, and 25% of 
computed income. For every dollar 
that you spend in eligible activi 
ties, you will eventually be able 
to deduct $1.33; $l at the time you 
incur the expense and the other 330 
at the time that you have resource 
income. Eligible expenditures which 
earn depletion include exploration, 
some types of development and certain 
kinds of fixed asset costs. It's 
quite a generous incentive. For the 
oil industry of course, this incen 
tive is being phased out as part of 
the National Energy Program,but it 
still exists fully for the mining 
industry.

As an incentive to encourage invest 
ment in the mining industry, there 
are "fast write-offs". Again, 
according to the concept that govern 
ment is not going to tax you until 
all risk is returned, most expendi 
tures that you make can be written 
off very quickly against either 
resource, or other sources of income. 
Expenditures that can be written off 
quickly include exploration and 
development expenses and cost of 
fixed assets. Capital costs incurred 
in developing a mine, i.e. mining and 
processing equipment, are generally 
deductible at 3070 per annum. And, 
to the extent that you have income 
from that particular mine, these 
assets may be written off at 100^ 
per annum, again allowing a return 
of capital before tax is paid. Other 
kinds of expenditures in developing 
a mine might be the sinking of the 
mine shaft, underground haulageway, 
and clearing the overburden of the 
mine. These expenses are also fully 
deductible when incurred.

This is an aspect of the industry 
that is fairly new. You're all 
familiar with oil funds. Oil funds 
were viable because they were

attractive to both the investor and 
the property developers. From the 
developer's or corporation's point of 
view the fund facilitated risk capi 
tal being raised from the public, 
which was good as risk capital is al 
ways in short supply. From the in 
vestor's or individual's point of 
view, participation in these oil 
funds allowed them to invest in the 
industry and deduct their cost of 
investment from other income for tax 
purposes. So, it provided a tax 
shelter as well as an investment in 
something thought to be quite valu 
able, the resources of their country. 
In general, the same benefits apply 
to the mining industry and we're 
beginning to see some mining funds 
on the market. A few of them have 
run through our office, both public 
and private funds and I think we'll 
see more of them.

In general, they take the form of 
being sold as units with two or three 
components making up the unit as 
follows:

(a) common shares, which will be 
capital property. Upon their 
sale usually a capital gain will 
arise. The cost of these shares 
are used to cover administration 
costs, etc.

(b) preferred shares, which are
"flow through" snares. To the 
extent that exploration and 
development costs are associated 
with those shares, these expenses 
"flow" to the investor to be 
deducted against other sources 
of income. That's where the tax 
shelter comes in.

(c) a royalty certificate; some of
these new mining funds have added 
this relatively new feature. If 
only shares were held, the only 
income that you earned from this 
investment was dividend income. 
Dividend income isn't resource 
income, and unless you had re 
source income from elsewhere, the 
additional deduction of depletion 
could never be used. These 
royalty certificates were design 
ed to yield some royalty income 
to the investor. Royalty income 
is resource income and earned 
depletion may be utilized.
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All in all, mining funds are quite 
interesting, and you may want to 
watch out for them as I think we'll 
see more of them.

Last, but not least, we'll talk about 
the Ontario tax situation. In Onta 
rio we have two levels of taxation 
as mentioned earlier; the Ontario 
Income Tax and Ontario Mining Tax. 
Ontario income tax is computed in a 
similar manner to Federal income tax, 
but there are some differences. On 
tario also allows fast write-offs; 
and has a depletion deduction altho 
ugh it's computed in a completely 
different way. Ontario does not have 
a resource allowance for the mining 
industry. The Ontario rate of tax 
on mining income is 137o.

We've mentioned earlier the concept 
behind the mining tax. It is a tax 
on a depleting resource which returns 
some value to the owners, the people 
of Ontario. Upon computing mining 
income, you apply the rate of mining 
tax to compute the mining tax liabili 
ty. Ontario levies this tax with 
graduation rates. The higher the 
mining income, the higher the rate 
of tax. For the past year and a half 
the maximum rate of mining tax has 
been 3070 . (In prior years the top 
rate was even higher). Zero is levi 
ed on the first ?250,000 of computed 
income and then the rate of tax in 
creases with increased income until 
the maximum of 307o is levied. Mining 
tax can be substantial in Ontario and 
it's not deductible when computing 
income for income tax. Some of the 
provinces levy something more akin 
to a royalty; a percentage of the 
gross value of mineral taken out of 
the ground, but Ontario taxes a 
computed amount of mining income.

Something also of interest in Ontario, 
is the Ontario Mineral Exploration 
Programs. You will be interested In 
this if you represent a junior mining 
company or if you as an individual 
explore for minerals in Ontario. 
Basically this is an incentive pro 
gram to encourage mineral explora 
tion in Ontario, and to provide some 
of the risk capital for the explora 
tion. To receive the grants or cre- 
its, you have to apply for them, if

you are eligible. The program be 
came effective in September 1980 and 
replaces other programs previously 
in existence. In general, certain 
investors will receive 2570 of their 
eligible mineral exploration expen 
ditures incurred in Ontario as a 
grant or tax credit. Individuals 
will apply for and get cash grants 
for their exploration and corpora 
tions who are eligible will get re 
ductions of Ontario income taxes pay 
able, or grants. The rules are a 
little different for the two types of 
explorers. The only corporations 
which are eligible under the program 
are junior mining corporations. The 
incentives are not available to any 
corporation which has ever had, or 
has any mineral production, or to any 
company that is associated with ano 
ther company that has mineral pro 
duction. So only junior mining 
companies need apply. Once you have 
any kind of mineral production you 
are no longer eligible.

If you are interested in this program, 
the Ontario government has put out a 
very good little booklet called, 
Ontario Mineral Exploration program. 
The booklet is free for the asking 
and it's written in English rather 
than legal jargon, and is quite good. 
There's a lot of money to be had if 
you're making qualifying expenditures. 
As individuals you can receive 257o 
of your exploration funds from the 
government. Of course, to the extent 
that you receive these grants, de 
ductible exploration is reduced for 
tax purposes. If you spend $100 and 
receive $25 back in grants, you'll 
only be able to deduct $75 for income 
tax purposes. That's really quite 
fair as your net expense is only $75. 
The program provides some of your 
risk capital, so if you're interested 
you should contact the Ontario Govern 
ment for information.

Another book I brought along with me 
is a publication called Federal and 
Provincial Taxation of the Mining 
Industry. Mr. Gungl of Coopers 6c 
Lybrand in Toronto, in conjunction 
with a friend of his, a lawyer, in 
Calgary, Mr. A. W. Fillings have 
written this book. It's a very read 
able and informative publication.
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I had originally hoped to bring a 
number of these to the seminar but 
we have run out of them. With the 
budget being so close, the authors 
have decided not to have them re 
printed until the budget is released. 
Then they'll decide whether to re 
print it, or rewrite it. However, 
if you are interested and if you 
leave me your business card with 
your address, I will see that you 
are sent a copy once it is rerun or 
rewritten.

There's only two other areas that 
I'd like to touch on briefly - 
mainly because they were mentioned 
this morning. The first one is the 
recognition of inflation in taxation. 
Everyone is concerned that we have 
had inflation for a long time and 
some business income that is taxed 
might be income due only to inflated 
prices, i.e., inflationary income 
rather than real income.

Upon being taxed on this income, 
the capital necessary to replace 
items sold is depleted leaving the 
taxpayer with less working capital 
than he should have in terms of 
buying power in dollars. None of 
the levels of Canadian governments 
have made any effort to address this 
problem in their system of taxation. 
We have a few small deductions, like 
the 370 inventory allowance, which is 
supposed to partially compensate for 
the ravages of inflation, but they 
are minor and in no way compensate 
for inflation. Perhaps the november 
1981 budget will address this issue. 
Some countries do have systems of 
taxation which adjust for inflation 
in order not to tax inflationary 
income. But such adjustments would 
also reduce collected revenues which 
is probably one reason the govern 
ment hesitates to address the issue.

The other area of interest is the 
taxation of capital gains. This 
morning a few of the illustrations 
indicated the need for getting rid 
of the tax on capital gains. I agree, 
and in fact the governments do not 
raise a great deal of revenue by 
taxing capital gains and they spend 
a great deal of money trying to 
police the system. However, during 
the past year, a study was published 
that was prepared by the Federal 
Government. (The White Paper re 
leased by the Minister of Finance

in November 1980 entitled "A Review 
of Capital Gains in Canada".) This 
study came to the reverse conclusion 
somehow, that capital gains should 
be taxed fully rather than that the 
tax should be abolished. So, un 
fortunately, I rather doubt that 
we're going to see the tax on 
capital gains go away.
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BOURLAMAQUE GRANODIORITE BATHOLITH

P. Ferderber

President, Prospecting Geophysics Ltd, 
"Prospector of the Year - 1980"

Someone suggested to Mr. Wilson that 
I would be an excellent after dinner 
speaker, I would like to say that I 
cannot comment on this as this is 
the first time I have ever given an 
after dinner speech. So you will 
have to bear with me.

The theme of "Rocks to Riches" cer 
tainly fits well this talk as I will 
talk on Belmoral Mines Ltd. I would 
have to say that most of you have 
heard of Belmoral as we certainly 
have had a lot of publicity in the 
last year.

The rock that I am going to refer to 
is the Bourlamaque Granodiorite 
Batholith, the rock that no one want 
ed until Belmoral proved what could 
become one of Canada's largest gold 
producers. This rock became very 
valuable after D.D. Holes 7 6e 8 gave 
ore grade values and the Belmoral 
"B" zone was born. Now this rock 
and other rocks of this type have 
all been staked or optioned by some 
of the very same companies that have 
turned it down. This would take in 
an area from Val D'Or, Quebec, to 
Timmins, Ontario, making this one 
hell of a sought-after rock.

The rock no one wanted (Bourlamaque 
Batholith) has certainly started a 
domino effect. It has so far brought 
in 5^ new producing gold mines and 2 
others that have proven ore reserves 
to be put into production in 1982.

The Bourlamaque Granodiorite rock con 
tains approximately 30,000 acres and 
Belmoral controls 25,000 acres. 
While doing assessment work on this 
acreage we have come up with 2 new 
gold zones. One 22 ft. of .29 oz 
gold per ton (one drill hole) the 
other zone (3 drill holes) 0.178 oz 
of gold per ton over 8 ft. Some of 
these junior mining companies have 
also gotten themselves into Oil 6c Gas 
Exploration in the U.S.A. and I'm 
proud to report, very successfully!

This unwanted rock will make Belmoral 
Quebec's largest gold producer. This 
rock is responsible for raising more 
than $50,000,000.00 dollars for 
junior mining companies in the Val 
D'Or area alone, all financing coming 
from Vancouver.

When the Belmoral "B" zone came into 
being, there were 2 other promising 
properties - Bras D 1 Or 6c El CoCo also 
located in the unwanted rock - that 
were optioned to Belmoral, and these 
two, on their own will make very 
profitable mines. This then gave way 
to another junior mining company 
which was successful in optioning a 
property from a major mining company. 
This company (Val D'Or Mines) has 
now found one new ore zone and is 
mining a small high-grade gold lens 
40,000 ton of 0.6 oz of gold. This 
in turn has led into optioning 
another property (Standard Gold Mines) 
in similar rock type which is now

'- After dinner speech - "Rocks to 
Riches" Seminar - Cambrian College 
Conference Centre - Sudbury, Ont., 
Oct.29/81
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being financed to the tune of 
^4,500,000.00 dollars for a 497o 
interest in this ore zone by a major 
oil company.

This domino effect which was started 
with Belmoral will prove to be very 
successful. I believe that there 
will be six other ore zones found in 
this rock. We have every confidence 
from our drilling that these will be 
put into production.

If ever a "Rocks to Riches" story was 
told I believe that this one would 
rank with the best of them. It is 
also my favourite "Rags to Riches" 
story.
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MILLING CUSTOM 
A TOLL

GOLD ORES ON 
BASIS

R. D. Lindsay1 -

1. Senior Mill Superintendent
Pamour Porcupine Mines, Limited 
Timmins, Ontario.

ABSTRACT

The intent of this paper is to 
highlight the various considera 
tions involved when processing a 
custom gold ore, through an exist- 
ant milling facility on a "Toll 
Basis'.' Initial sample procurement; 
laboratory evaluation procedures 
related to various gold ore mineral- 
ogical/physical classifications; 
and contract specifications are 
discussed. In a true custom mill 
ing facility, a specific custom 
gold ore would be treated in a com 
pletely independent processing cir 
cuit. This would allow separate 
metallurgical accounting procedures 
for each ore.

Many of the considerations that 
will be discussed in this paper 
could be applied to such a true 
custom milling operation.

INTRODUCTION

Pamour Porcupine Mines, Limited 
of the Noranda Group is involved 
in the mining, milling and primary 
refining of various gold and gold- 
copper ores. The Pamour organiza 
tion consists of nine operating 
mine sites in the Pamour and Larder 
Lake mining districts of Ontario, 
and two - 3,000 ton/day milling 
facilities in the Timmins area.

In 1972 Pamour embarked on es 
tablishing an area milling concept. 
Initially, ore was trucked from 
Hallnor (Pamour 2) and Aunor (Pamour 
3) for processing at Pamour 1. By 
adopting this concept, milling at 
Pamour 2 and 3 was curtailed. This 
initial stage was successful, be 
cause the ores from these properties 
were metallurgically compatable with 
the ores at Pamour 1.

In 1973, Pamour purchased Mcintyre 
Porcupine Mines Limited, now the

Schumacher Mine. This acquisition 
extended the area milling concept 
to include a second concentrator 
capable of handling more complex 
gold ores, specifically gold-copper, 
and carbonaceous ores.

In the early stages ores process 
ed at Pamour's milling facilities 
were ores owned in part by Pamour. 
In 1975 Pamour Management was 
approached by a private firm to 
process their ore through our pro 
cessing facilities. After thorough 
metallurgical evaluation of the ore, 
Pamour embarked on a "Custom Milling 
Stratedgy", whereby it would pro 
cess this ore on a toll basis. 
Since this initial custom milling 
venture, Pamour has processed 
numerous custom ores on a toll 
basis. This service has afforded 
the small independent mine owner 
the processing facility necessary 
to generate the cash flows re 
quired for project development.

Bulk Sampling for Metallurgical 
Evaluation

Prior to delivery of bulk custom 
gold ore shipments for metallurgi 
cal processing, laboratory bench 
testing must be carried out on a 
representative head sample, supplied 
by the shipper. This sample is 
used to establish the amenability 
of the ore to the metallurgical 
processing techniques available at 
Pamour's two milling operations.

The sample obtained for explora 
tory laboratory testing should 
weigh approximately 100 kilograms 
and be representative of the deposit 
whether it be a mine, or surface 
crushed stockpile. The sample 
should first be representative not 
only in respect to chemical com 
position, but also mineralogical
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composition, and degree of dissem 
ination of the valuable minerals 
in the ore. Secondly, if a major 
difference exists between different 
parts of the deposit, or stockpile 
especially if these parts can be 
treated selectively a separate 
sample should be obtained from each 
part, and treated separately in the 
laboratory. Third, if surface 
samples represent the ore supply, 
it must be recognized that such 
samples obtained may be more oxi 
dized than, or otherwise different 
from the underground ores.

A custom shipper should remember 
that an orebody or surface stock 
pile is inherently variable and that 
results obtained on a representative 
sample will not apply equally well 
to all parts of the deposit. The 
representative sample is useful for 
establishing the amenability to the 
general flotation/cyanidation pro 
cedures available at Pamour. Ad 
ditional testing may however be 
desirable on samples from various 
areas or depths of the deposit, to 
establish the amenability of the 
various samples to Pamour's meta 
llurgical practices.

Metallurgical Testing Procedures

Sample Preparation

Upon receipt of a representative 
ore sample at the laboratory, the 
sample is crushed to minus 8 mesh 
(2,360 microns), followed by pro 
per mixing and blending procedures 
to ensure a uniform head sample is 
obtained. During this stage ex 
treme care is exercised so over 
crushing or pulverization of the 
sample does not occur. The head 
sample is then split, using theore 
tical splitting techniques to ob 
tain individual 2.0 kilogram samples 
for metallurgical testing. Before 
laboratory testing commences, a 
representative head sample is sent 
for gold, silver, copper, lead, zinc, 
nickel, arsenic, antimony, mercury, 
pyrite, pyrrhotite and graphitic 
carbon analysis. Results of this 
analysis indicate the basic ore pro 
cessing technique that must be

applied to obtain optimum metallur 
gical results.

Ore Classification

The elemental analysis of the head 
sample combined with basic mineral 
ogical examination enables a specific 
ore to be classified as:

(a) Simple or so-called "free mill 
ing" ores.

(b) Simple sulphide ores, usually 
carrying pyrite, and to a lesser ex 
tent pyrrhotite.

(c) Complex ores, or those con 
taining minerals which interfere 
with the extraction of the gold, and 
must be removed or otherwise treated 
to mitigate their effect prior to 
treatment. Examples of such "Com 
plex Ores" include:

(i) Ores which contain small 
quantities of base metals (for ex 
ample copper, lead, zinc) which must 
be removed before treatment.

(ii) Ores containing large quanti 
ties of pyrite, pyrrhotite or arseno 
pyrite which cause high cyanide con 
sumption are removed as a bulk sul 
phide concentrate for treatment.

(iii) Ores that contain graphitic 
or carbonaceous material which must 
be removed or rendered inactive prior 
to cyanidation.

(iv) Ores which contain gold as 
tellurides and may be treated by 
special solvent solutions or by 
making a concentrate, roasting it 
and then cyaniding the calcine.

(d) Base metal ores, which contain 
minor quantities of gold or silver, 
either as important secondary con 
stituents or only as by-products.

A metallurgical synopsis of the 
recovery methods as related to pro 
perties of gold ores is appended for 
the interested reader.

Metallurgical Testing

Once the ore has been classified it 
is subjected to standart laboratory 
bench testing procedures. These 
procedures are designed to simulate 
either the Pamour l, mill flowsheet 
(for example, free milling ores, 
simple sulphide gold ores, and gold 
ores containing pyrite (^.5%), py 
rrhotite ( fs.3%) and arsenopyrite

45



ROCKS TO RICHES

or the Schumacher mill 
flowsheet (for example, free milling 
gold ores, simple sulphide gold ores 
and some complex gold ores specifi 
cally those containing small amounts 
of copper C^l.0%), lead (i.1%), 
pyrite (^S.0%), pyrrhotite (^ 3%) 
and arsenopyrite (^.

Before subjecting the ore to 
standard laboratory metallurgical 
testing, a series of grinding tests 
is performed to establish the grind 
ing work index (kilowatt hours/ short 
dry ton) and the degree of mineral 
liberation at various grinds for 
the custom ore compared to ores 
presently being processed at Pamour.

Once the grinding evaluation has 
been completed, the ore, dependent 
on its mineral composition is sub 
jected to either the Pamour l or 
Schumacher standard bench testing 
flowsheet.

(a) Pamour l Mill Flowsheet - 
Ores subjected to this plant simul 
ated flowsheet are being tested to 
determine compatability to ores 
presently processed. Using this 
test procedure, a bulk sulphide 
flotation concentrate, with gold 
ratios of concentration of from 20 
to 40:1 are produced for cyanidation, 
The flotation tailings product is 
a final stage product and undergoes 
no further metallurgical testing. 
The bulk sulphide concentrate is 
then reground to 95% minus 44 
microns, to achieve optimum gold 
particle exposure before cyanida 
tion. The cyanidation bench test 
procedure uses leaching or agitating 
conditions similar to plant practice. 
Cyanidation variables that are 
studied during testing include 
particle size, pulp consistency, 
protective alkalinity, sodium cy 
anide levels, and aeration times. 
All test products produced are 
weighed and assayed for gold and 
silver if warranted, using fire 
assay techniques so a metallurgical 
balance can be calculated for a 
specific test.

(b) Schumacher Mill Flowsheet - 
Schumacher bench testing, unlike 
Pamour l, has the added flexibility 
of a copper separation stage, pro 
ducing a copper-gold concentrate 
suitable for smelting. The copper 
flotation stage allows complex gold 
ores, particularly copper, and

graphitic or carbonaceous gold ores 
to be treated with reasonable success 
Ores containing high levels of 
arsenic, antimony and mercury would 
be rejected for processing at 
Schumacher due to the environmental 
penalties levied on these elements 
in a copper smelting contract. 
Following the copper flotation stage, 
a bulk pyrite concentrate is pro 
duced at a gold ratio of concentra 
tion of approximately 10:1. The 
regrind and cyanidation procedure, 
applied to this bulk pyrite concen 
trate is similar to that outlined 
for Pamour 1. All test products 
are weighed and assayed for gold, 
silver and copper as required using 
fire assay and atomic absorption 
techniques so a metallurgical balance 
can be calculated for a specific 
test.

Evaluation of Test Results

When it is felt optimum metallurgi 
cal results have been achieved, 
applying the standard metallurtical 
testing procedures available at 
Pamour, then relatively simple cal 
culations can be made to estimate 
the net value of a particular custom 
ore. The net value of the ore is 
determined by the value of the pro 
duct (for example gold) recovered 
less the cost of mining, shipping, 
handling, milling and marketing. 
Determination of the net value of a 
particular ore will aid the develop 
er in establishing the feasibility 
of a particular mining venture.

Contract Considerations

Once Pamour's standard laboratory 
bench testing has indicated a parti 
cular custom ore is amenable to our 
existant circuit parameters, a meet 
ing is arranged between the parties 
involved to settle the contract 
formalties.

Since Pamour will combine the 
custom ore (henceforth A.B.C.) with 
their own ores for metallurgical 
treatment, an established laboratory 
recovery will be assigned as a 
credited recovery.
General contract format could in 

clude the following clauses:
(a) A.B.C. has to produce written
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legal documentation indicating its 
ownership and right to ship gold 
bearing material from the property.

(b) The approximate short dry tons 
of ore to be delivered over a 
specified contract duration is in 
cluded.

(c) Pamour agrees to mill material 
shipped by A.B.C. Pamour however 
also reserves the right to reject 
any material that is unsuitable in 
their opinion for treatment, whether 
for metallurgical, environmental or 
other reasons.

(d) (i) Government certified 
scales will be used to establish 
the wet tons of material received 
from A.B.C.

(ii) The moisture determination 
of the material delivered shall be 
conducted by Pamour and such deter 
mination of moisture content shall 
be used to calculate the short dry 
tons of material received for pro 
cessing.

(iii) A.B.C. or their represen 
tative (agreeable to Pamour) has 
the priveledge of being represented 
at their own expense during these 
operations. Failure of such re 
presentation to be present at the 
operation on any such occasion, 
constitutes waiver of such privel 
edge but only for that particular 
occasion.

(e) Head Grade Determination - 
A.B.C.'s ore shall be stockpiled 
in a segregated stockpile. When 
sufficient stockpiled ore is es 
tablished (200 to 500 short dry 
tons), it will be batch processed 
through the crushing plant. Samples 
of the tertiary cone crushed pro 
duct (minus 9,420 microns) will be 
taken at statistically determined 
tonnage intervals (dependent on the 
uniformity of mineralization in the 
ore) by manual sampling techniques. 
(Problems are encountered in sampl 
ing lower grade gold ores, and can be 
appreciated by referencing in 
Appendix II attached). Head samples 
thus obtained shall be assayed by 
Pamour using fire assay procedures 
for gold and silver and atomic 
absorption procedures for the base 
metals. A reject of the head 
samples will be retained if re 
quested by A.B.C. for assay check 
purposes.

Splitting limits of the samples

will also have to be established. 
Due to the very erratic nature of 
gold ores, cutting factors may also 
be applied, for example, values 
higher than twice the average shall 
be cut to twice the average and the 
values shall be reaveraged. This 
final adjusted average value for 
the batch shall be the determined 
head grade.

(f) Charges - A.B.C. agrees to pay 
$x/short dry ton processed, re 
presenting the operating costs 
associated with processing the ore. 
A.B.C. further agrees to pay a 
marketing charge of $y/troy ounce 
recovered representing mint (or 
refining) associated charges.

(g) Right of Representation - 
Pamour agrees to inform A.B.C. in 
advance of the proposed processing 
date for their ore. A.B.C. will 
have the priviledge of being re 
presented, at their own expense 
during the time when any or all of 
their material is being processed. 
Failure of such representation to 
be present at the operation on any 
such occasion, constitutes waiver 
of such priviledge, but only for that 
particular occasion.

(h) Settlement - Total gold 
credited to A.B.C. will be determined 
by multiplying the determined head 
grade by the determined batch tonnage 
weights (short dry tons) for settle 
ment. Of this total gold credited 
a specified percentage (based on 
laboratory testing) represents the 
overall recovered grade and the re 
maining percentage represents com 
bined tailings losses (flotation 
and cyanidation).

(i) Recovered Metals Handling - 
A.B.C. further authorizes Pamour to 
sell the gold in bullion or copper 
concentrates, produced from the 
material, and the price per troy 
ounce of the gold sold shall be 
determined as the average monthly 
second price fix on the London 
Metal Exchange (L.M.E.) adjusted 
to Canadian dollars by using the 
average monthly Bank of Canada 
published noon exchange rate. 
These rates shall represent the 
month following the bullion or con 
centrate shipment month. The 
proceeds from the sales of the gold 
bullion less all charges payable to 
Pamour as set out in this agreement
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shall be paid to the custom shipper 
on the 45th day, (if a simple sul 
phide ore is processed) or on the 
135th day (if a complex gold-copper 
ore is processed, producing copper 
concentrate) after the month end 
in which the custom material is 
processed.

(j) Termination of the agreement 
can be made by either party by 
giving the other party thirty (30) 
days written notice of this intent.

(k) Any disputes under the con 
tract shall be settled by arbitra 
tion to be conducted in accordance 
with the Arbitration Act (Ontario).

(1) A "Force Majeure" clause 
would also be incorporated into 
this agreement for Pamour's pro 
tection.

Once an agreeable contract has 
been established it is signed and 
counter-signed by both parties.

If elements other than gold 
(for example copper and silver) 
are contained in a custom ore in 
quantities sufficient to warrant 
payment the contract would be re 
structured to consider payment for 
these elements based on laboratory 
metallurgical results.

CONCLUSIONS

It is hoped that this paper has 
enhanced individual understanding 
of the milling of custom - gold 
bearing ores. Although Pamour 
Porcupine Mines, Limited presently, 
only processes custom ores on a toll 
basis, many of the principals 
applied at Pamour and highlighted 
in this report could be incorpor 
ated when establishing a truly 
Custom Milling facility.

It is felt that as gold value 
increases, the demand for custom 
gold milling facilities will also 
increase to meet the needs of the 
small custom shipper.
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APPENDIX I

RECOVERY METHODS AS RELATED 

TO PROPERTIES OF GOLD ORES lp

The properties of gold in ores 
from the standpoint of recovery 
are its extremely high specific 
gravity (15.5 to 19.3 depending upon 
amount of alloying metal admixed); 
the fact that mercury wets it 
readily in the presence of water 
(amalgamation); its solubility in 
dilute aqueous solutions of alka 
line cyanides to form relatively 
stable compounds of the form 
NaAu(CN)2/ and its response, parti 
cularly as naturally alloyed, to 
flotation collectors.

Native Gold Ores

Free milling lode ores are those 
in which the gold is relatively 
coarse and amalgamable, the sul 
fide content is low and nonaresni- 
cal, oxidized compounds of bismuth 
and antimony are absent, and the 
gangue is substantially free from 
talc, clay and graphitic consti 
tuents. With these ores, there 
are advantages in extracting as 
much free gold as possible in the
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grinding circuit by gravity con 
centration. Concentration of free 
gold by gravity is a relatively 
simple method of recovery and when 
used in cyanide plants is applied 
ahead of cyanidation. On lode 
gold ores, launder traps, hydraulic 
traps or pulsating jigs are some 
times used in the grinding circuits 
for recovery of as much as 60 per 
cent of the total gold in the mill 
feed. The jig hutch product may be 
continuously discharged onto a 
shaking riffled table with the con 
centrate fed in batches to barrel 
amalgamation. Homestake recovers 
20 to 25 percent of the gold in 
launder traps. Other recovery 
methods have not been successful 
because of cable splinters, blasting 
wire, etc., in the ore. Woolen 
blankets have long been used for 
trapping fine gold particles and 
particularly for tellurides. 
Blankets are generally laid over 
lapping on wide inclined tables.

From this practice of using 
blankets came the development of 
corduroy to entrap gold and a South 
African version of corduroy is 
sheet rubber having "V" shaped 
riffles molded into its surface. 
The Johnson concentrator, an in 
clined rotating cylinder, the plane 
tables, and belt concentrators are 
lined with this material.

Amalgamation depends upon the 
wetting and alloying of metallic 
gold with mercury. Direct amal 
gamation in which the entire ore 
stream flows over mercury-covered 
copper plates has now been general 
ly abandoned to prevent environment 
al pollution. It has been replaced 
by a concentration step which sub 
jects only a relatively small 
quantity of high grade concentrate 
to barrel amalgamation. This method 
eliminates the tedious cleaning 
and recoating of the copper plates 
and reduces the chances for loss 
through theft. The gravity con 
centrate is ground for several hours 
in a small mill or barrel with steel 
balls or rbds before the mercury is 
added. This form of amalgamation 
is the simplest and most common 
method of treating an enriched 
gold-bearing concentrate.

Following the recovery of the

coarser free gold particles by 
gravity and barrel amalgamation, 
the grinding of the ore in cyanide 
solution with ball or pebble mills 
is generally practices. Separate 
cyanidation of sand and slimes has 
diminished with the development of 
closed-circuit fine grinding for 
"all-slime" treatment by agitation.

Other Free Milling Ores

Gold mineralization in these ores 
may occur in a limey siltstone con 
taining intermittent shale beds. 
Sulfides are seldom seen, but pyrite 
galena, sphalerite, chalcopyrite, 
antimony, mercury and arsenic occur 
in minute amounts. Gold occuring 
in micron size is readily amenable 
to cyanidation.

Gold with Pyrite, and Marcasite

In this ore classification, the 
gold occurs both in the free state 
and disseminated in the sulfides. 
(Pyrite found to some degree in most 
of the world's gold deposits.) Sul 
fides tend to decompose in cyanide 
solutions. Pyrite is the most 
stable but when pyrrhotite is pre 
sent trouble is usually experienced 
both in regard to cyanide consump 
tion and gold extraction. Pyritic 
flotation concentrates are often 
reground for gold liberation before 
cyanidation as at Pamour and 
Schumacher. After fine grinding, 
long periods of agitation are often 
required to dissolve the gold. 
Gold-bearing pyrite concentrates 
are sometimes roasted and cyanided 
in separate circuits. Also, high 
grade gold-pyrite flotation con 
centrates can be shipped to the 
smelter. Pyrite and pyrrhotite 
often occur together creating an 
overlap in treatment methods.

Gold with Pyrrhotite

Pyrrhotite readily reacts with 
cyanide to form cyanates and thio- 
cyanates and it readily comsumes 
oxygen. Aeration with line ahead 
of cyanidation is usually used on 
ores in this classification. 
Aeration for preconditioning is 
used at Pamour and Schumacher.
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Gold with Arsenopyrite - Arsenic 
Minerals

Gold is occasionally associated 
with arsenic minerals as well as 
pyrite, stibnite, chalcopyrite, etc. 
Direct cyanidation in these cases 
is seldom possible. Additionally, 
when gold is associated with readily 
soluble arsenic compounds, there is 
the hazard, in precipitation, of 
forming arsine, AsH3. In plants 
where this extremely toxic gas is 
evolved, special ventilation 
techniques are required.

Giant Yellowknife produced a re 
fractory flotation concentrate 
carrying gold in association with 
arsenopyrite, stibnite, and sul- 
phantimonides of copper, lead and 
iron. Roasting liberates the sul- 
fide-enclosed gold allowing the 
calcine to undergo conventional 
cyanidation.

Gold Tellurides

Following the native metal, the 
tellurides are the most important 
gold minerals. The tellurides in 
clude calaverite and krennerite 
which contain about 40 percent gold, 
and sylvanite and hessite with about 
25 percent. Auriferous pyrite is 
also present and the gold is 
occasionally associated with chal 
copyrite, tetrahedrite and arseno 
pyrite. The gold in the pyrite 
is finely divided and requires 
grinding to about 75 percent pass 
ing 200 mesh. The ground product 
is floated and the concentrate, 
after cyanidation and filtration, is 
roasted and recyanided. Flotation 
tailings are also cyanided.

Gold with Copper Minerals

Gold is often associated with 
chalcopyrite in porphyry deposits. 
When recovered into the copper 
concentrate, it travels through 
the smelter and to the refinery 
where it reports with the anode 
slimes from electrolytic refining 
and is subsequently recovered as 
gold bullion. Gold losses in 
copper concentrating are about the 
same as for copper, but are negli 
gible in smelting and refining. 
Gold occurring in pyrite associated

with chalcopyrite can sometimes be 
separated by flotation into an auri 
ferous pyritic concentrate for cy 
anidation.

Gold with Lead and Zinc Minerals

Gold occuring with lead-zinc 
sulfide ores or copper-lead-zinc 
ores usually is recovered into the 
flotation concentrates and shipped 
to a smelter where gold recovery is 
high, particularly at lead smelters 
Occasionally, free gold may be re 
covered by amalgamating the con 
centrate from a jig in the grinding 
circuit. Gold contained in the 
flotation tailing is recovered by 
cyanidation as any residual galena 
or sphalerite is not harmful to 
cyanidation.

Refractory, Carbonaceous, and 
Graphitic Ores

Carbonaceous is a term loosely 
applied to those ores containing 
black graphitic material which 
causes dissolved gold to adsorb on 
the carbon thus causing premature 
precipitation. The gold adsorbed 
on the carbon is lost with the 
tailings. Refractory carbonaceous 
material in gold ores has presented 
metallurgical problems since cy 
anidation was adopted in the late 
1800's. Some carbonaceous material 
(unactivated) may not be an ad- 
sorbant for gold. Many schemes 
have been tried such as blanking 
the carbon with kerosene or fuel 
oil thereby inhibiting adsorption 
of gold from solution.

1. Shoemaker, R. S. and McQuiston, 
F. W., 1975, Gold and Silver 
Cyanidation Plant Practice, 
p. 11-15.

APPENDIX II

HEAD SAMPLING RELATED TO A 

GOLD ORE

The following sampling considera 
tion highlights one problem of 
sampling gold-bearing ore. Consider 
the case of metallic gold in quartz.
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Each 0.2 o.p.t. is 17150,000th of 
a ton of ore by weight and 
171,000,000th by volume. The 
quartz is brittle and the gold 
malleable so that crushing which 
will reduce the former to sand 
will only distort particles of the 
latter. If gold existed as a single 
particle weighing 0.2 ounces and 
the ton of rock were reduced in 
bulk to an assay-ton (29.1667 gm in 
the short ton system) the odds 
against any gold being found are 
10,000 to l, while if it were in 
the portion finally tested, the 
assay would indicate richness. 
The example chosen, though possible, 
is most unlikely to be met in 
practice, but a low grade ore 
illustrates the difficulty in ob 
taining a representative sample.
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CUSTOM SMELTING AND REFINING 
FOR THE SMALL PRODUCER

l 2 D.R. Morrison, W.C. Wilson,

1 Manager of Metallurgical and Cost Evaluations, Toronto
2 Materials Processing Co-ordinator, Copper Cliff

ABSTRACT

This paper considers briefly the 
question of custom smelting or not 
for the small mineral producer and 
cites several advantages of this 
route. It then goes on to deal with 
various factors of interest and 
concern to the smelter in terms of 
assessing its ability to handle a 
mine or mill product and arrive at 
fair and equitable custom processing 
terms. Items that might enter into 
terms are then considered in detail 
with specific reference to those 
which might be considered typical for 
a copper concentrate by way of 
example. Finally, the economics 
involved in custom smelting of a 
typical copper concentrate are 
illustrated.

INTRODUCTION

Most people connected with the mining 
business are well aware that an ore 
deposit is of no value unless a way 
is found to work it and to extract 
and profitably market the metals 
contained. This is where custom 
smelting and refining may enter the 
picture. This paper considers, 
mainly for the benefit of the 
operators or prospective operators of 
small mines, the economic and tech 
nical basis of shipping material to 
a custom smelter and refiner.

Inco has been active in custom 
smelting and refining over the years 
and we feel we have enough back 
ground to offer some thoughts and 
general information on custom 
processing activities.

Inco Metals Company, a major 
operating unit of Inco Limited, is 
the world's leading producer of 
primary nickel and a substantial 
producer of copper and precious 
metals. The Company operates 
comprehensive, integrated processing 
facilities in its Ontario Division

with the largest portion situated in 
the Sudbury area. Products include 
refined nickel and nickel oxides. In 
addition, we produce high quality 
copper at the Copper Refinery located 
near the Smelter at Copper Cliff. 
The Copper Refinery also produces 
marketable selenium, tellurium, gold 
and silver, as well as concentrates 
containing the platinum metals 
(platinum, palladium, rhodium, 
ruthenium, iridium) for further 
refining. The accompanying block 
diagram (Figure I) outlines the major 
functions within the Inco Metals 
Smelting and Refining operations in 
the Ontario Division. Of 14,000 
people working in the Ontario 
Division, 6,000 are employed in this 
area. Consideration of this diagram 
gives some idea of the extent of 
operations involved in producing a 
metal from concentrate. For the sake 
of simplicity and clarity, the 
diagram omits the many streams of 
revert products recycled to ensure 
maximum recovery of values and purity 
of products. Copper and nickel 
concentrates shown originate in Inco 
mining and milling operations.

CUSTOM SMELTING AS AN ALTERNATIVE

Faced with the problem of turning a 
significant mineral find into a 
dollar making venture, one of the 
major decisions to be made is whether 
to seek custom processing or build 
private facilities. Much depends on 
the size of the contemplated 
operation. There are seven copper 
smelters in Canada, all over 140- 
million pounds annual capacity, 
except for Afton at 56-million which 
is really a special case since it 
smelts a high proportion of native 
copper. Size is in turn related to 
economy. Inco, for example, operates 
only one copper smelting furnace at 
rates of up to 1,800 tons copper 
concentrate per day. Approximately 
the same operating labour would be 
required for a furnace one-quarter
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Figure I: Smelting and Refining Operations Flowsheet
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of this size. Virtually no small 
metal mining company can justify the 
capital expenditure involved in 
setting up its own smelting and 
refining facilities to produce the 
common base metals from the ore. 
Thus the alternative of shipping 
concentrate to a custom smelter 
becomes important.

For the small producer, having his 
concentrate custom smelted and 
refined may offer several important 
advantages -

1 Saves capital cost of own plant;
2 Eliminates plant construction 

time;
3 Gives access to guaranteed

smelting and refining performance 
using proven technology; and

4 Costs of processing are fairly 
well determined in advance, 
escalation being the one unknown.

The disadvantages chiefly arise from 
being dependent on someone else, and

consequently being subject to any 
work interruptions that he may 
expedience.

The custom smelter also derives 
benefits from the arrangement, the 
foremost being better utilization of 
his existing capital equipment with 
resultant lower unit operating costs 
and better cash flow. Of course, the 
arrangement must be worthwhile to 
both parties.

It should be noted that at any given 
time a custom smelter may or may not 
have the surplus capacity available 
to accept spot lots of concentrate. 
Mostly his business is conducted on 
a long term basis which calls for 
forward planning and commitment by 
both concentrate producer and custom 
smelter.

SMELTER SCHEDULES

Assuming that the producer of con 
centrates is seriously considering
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custom smelting and refining, then a 
number of salient points must be 
examined in order to arrive at a fair 
and equitable agreement between him 
(producer) and the smelter. An 
attempt is made to deal with the 
foremost of these points in the 
following section.

A Material Characterization - 
Physical and Chemical

A comprehensive look at the physical 
and chemical nature of the material 
to be dealt with is essential to 
allow intelligent decisions to be 
made regarding processing routes and 
potential problems. To achieve this 
end, firstly, representative bulk 
samples should be taken and split 
down to obtain small samples for 
comprehensive analysis of contained 
elements. It is difficult to cite 
specifically the complete list of 
elements which should be determined. 
However, as a general rule, the most 
common valuable constituents should 
be checked initially such as, in the 
case of a copper concentrate, copper, 
gold and silver. In addition, the 
metallurgist requires to know for 
various reasons the content of a 
range of other elements such as iron, 
sulphur, lead, arsenic, zinc, 
antimony, bismuth, silica, sodium, 
potassium and phosphorus. Some 
smelters will penalize the shipper 
for material that contains substances 
that cause extra difficulties in the 
production of the valuable metal(s) 
or that cause the metals themselves 
to have undesirable qualities. Some 
smelters would simply be unable to 
cope with certain impurities. Inco, 
for instance, can tolerate virtually 
no new introduction of arsenic to its 
processing due to product purity 
considerations. Product purity 
concerns then, as well as environ 
mental matters which will not be 
elaborated on here, dictate a 
comprehensive knowledge of impurity 
elements in relation to how they 
might behave in custom processing or 
whether they should even be 
considered for such treatment. A 
smelter may refuse to accept a 
material that contains more than a 
stipulated maximum of "penalty" type 
impurities, or that contains less 
than a certain minimum of the major 
valuable constituent.

Where possible, it is considered

desirable to obtain a bulk sample of 
the concentrate for laboratory 
testing to assure that it will be 
amenable to treatment by the proposed 
process, to check metal recoveries, 
and to delineate potential problem 
areas.

Insofar as physical quality is 
concerned, moisture content of 
concentrate is of major concern to 
the custom smelter. If a wet, sloppy 
filter cake with moisture in excess 
of say 12 percent were to be shipped, 
a serious materials handling problem 
at the smelter could result which 
might involve penalties or rejection. 
High moisture content is also a 
matter for concern in winter 
conditions. Here again, extra costs 
for thawing might be passed on in 
extra charges. On the other hand, 
too dry a concentrate, say less than 
five percent moisture, could cause 
excessive dusting and associated 
environmental concerns.

Normally, direct shipping of an ore 
to a custom smelter is not a prof 
itable venture due to the twin 
"killers" of shipping cost and 
smelter charges attached to a 
relatively low grade material. 
However, in the event of special 
circumstances supporting ore 
shipment as possibly the case with a 
high silica ore containing metal 
values, the physical form becomes 
significant. In this example, the 
low grade ore would in all like 
lihood be destined for use as a 
converter flux, thus dictating 
entrance to the normal flux feeding 
system. In this case, it would be 
necessary for the ore to be received 
with a maximum particle size of about 
1-1/2 inches which necessitates 
crushing at the mine site. Size is 
thus a critical factor to be 
considered if direct shipping of an 
ore is contemplated.

B Quantity and Availability

If a mine output in the form of 
concentrate is to be custom smelted, 
then reasonable estimates must be 
available of the rate of concentrate 
production and its duration. The 
concentrate will have to be 
integrated into the production plans 
of the custom smelter together with 
other custom concentrates, and often, 
the processor's own concentrates,
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as would be the case with Inco Metals 
Reliable estimates of shipping rates 
will allow the processor to provide 
properly for receiving, sampling and 
unloading of the concentrates as well 
as to run a more efficient smelting 
operation.

C Transportation

Once matters relating to concentrate 
quality, quantity, and availability 
have been entered into, then the 
practical question of how to get the 
material from the supplier to the 
processor must be considered. As the 
shipper normally bears the cost of 
transport of material to the smelter, 
this item obviously affects his 
economics. Generally, rail car 
movement of concentrate is cheapest, 
assuming reasonable proximity of rail 
facilities, availability of cars 
compatible with custom processor's 
unloading facilities, and satisfact 
ory physical nature of the shipment 
material. Alternatively, in the 
absence of suitable rail facilities, 
dump truck shipment may have to be 
evaluated. The use of dump trucks 
may involve extra expenses both 
directly in cost per mile and also in 
the cost of extra handling at the 
receiving end. For example, if the 
processor's facilities are geared to 
receiving rail cars, then dumping 
from trucks to ground and trans 
ferring the concentrate to the 
processor's own rail cars could be 
required which might add to the 
charges. Also, special attention 
must be given to truck shipment in 
the freezing conditions prevailing 
during winter. With concentrate as 
a damp or wet filter cake, then deep 
freezing is a common feature of truck 
movement in the winter and dumping 
may become a serious problem unless 
the truck is suitably lined. A third 
transportation alternative is that of 
truck shipment over a relatively 
short haul to a railhead facility and 
then transferral to rail cars for the 
remainder of the journey from 
producer to smelter. This is the 
practice followed for Inco shipments 
of concentrate from Shebandowan where 
the lengthy distance involved 
mitigates against direct truck 
shipment.

D Weighing, Sampling, Assaying 

It is essential that a reliable

method be agreed on for determining 
the metal contents of the concentrate 
involved in any custom processing 
arrangement. Weighing is normally 
done by the custom smelter on 
receipt of the concentrates. 
Coincidentally, the smelter will 
normally sample the concentrate cars 
in a reproducible fashion. This is 
frequently done by driving pipes 
through the depth of the car in a 
standard pattern and then splitting 
down the bulk samples so obtained to 
obtain a sample for moisture and 
subsequent assay determination. It 
is customary to send the concentrate 
supplier a portion of the sample for 
his assay purposes. The supplier has 
the right to be represented at the 
weighing, sampling, and sample 
preparation operations, if he wishes. 
The weights in conjunction with 
moisture determination and agreed 
analyses will determine the required 
metal content for settlement purposes, 
Accepted procedure is for any 
disagreements over assay values to 
be mediated by referral to an agreed 
umpire.

TERMS

Assuming that preliminary matters 
relative to receipt of a foreign 
concentrate at the custom smelter 
have been satisfactorily dealt with, 
we will now consider the all- 
important processing terms which 
have to be negotiated between 
producer and supplier. Various 
items to be considered are illus 
trated by reference to those which 
might apply to a copper concentrate 
as follows -

ILLUSTRATIVE TERMS FOR 
COPPER CONCENTRATE

l Assuming a concentrate of the 
following grade delivered f.o.b. 
custom smelter in rail cars -

Moisture
Copper
Silver
Gold
Arsenic

10 percent
26 percent
4 oz/short ton
0.1 oz/short ton
0.1 percent max.

2 Metal accountability -

Copper 1.3 assay unit 
deduction; e.g. 
send 26 percent 
copper, get paid
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for 24.7 percent. 
Silver 90 percent of

remainder after
deducting 0.5 oz/
ton. 

Gold 90 percent of
remainder after
deducting 0.02 oz
per ton.

3 Metal availability -

Copper Two months after 
receipt of 
concentrate.

Silver and Gold Four months after 
receipt of 
concentrate.

4 Smelting and refining charges -

(a) $70 per dry short ton 
concentrate.

(b) -t- 12# per pound refined 
copper.

(c) * 10# per ton for each 0.1 
percent arsenic over 0.1 
percent.

(d) penalty for high
moisture (over ten percent) - 
additional unloading costs.

5 Marketing -

Concentrate supplier has option of 
having metals returned to him or 
having them sold by the refiner at 
agreed market prices less 
appropriate marketing costs.

Typical marketing arrangement -

Copper L.M.E. price for month of 
availability, less five 
cents per pounds.

Gold London gold price average 
for month of availability 
less marketing costs of 
1.5 percent.

Silver Market price less 1.5 
percent.

LEGAL CONTRACT

Once terms have been negotiated 
between producer-and custom smelter, 
a contract should be drawn up setting 
out all aspects of the agreement as 
clearly as possible. Remembering 
that the individual who will event 
ually administer the contract may not 
be the same as the individual who 
negotiated it, the contract should 
be unambiguous and should reflect

the understanding and intent of the 
two parties. Items covered would 
normally be as follows -

1 Duration of contract.
2 Quantity of concentrates and rate 

of delivery.
3 Quality of concentrates, impurity 

limits.
4 Method of shipment (rail, road, 

etc. )
5 Accounting - weighing, sampling, 

and assaying.
6 Method of reaching assay 

agreement.
7 Recovery to accountable metals.
8 Timing of metal availability.
9 Charges, including escalation.

10 By-product credits.
11 Marketing arrangements for sale 

of metals.
12 Provision for unusual circum 

stances - force majeure, etc.

CHOICE OF CUSTOM SMELTER

Once the decision is made to have a 
concentrate custom smelted, economics 
will generally dictate the choice of 
custom smelter. The custom 
processing business is fairly 
competitive and bids should be 
invited from several smelters. The 
choice will, of course, be influenced 
by the smelter's ability to cope with 
the particular quality of concentrate 
and also by the relative locations of 
producer and smelter.

ECONOMICS

Taking as a hypothetical example a 
small copper producer who ships 
approximately ten million pounds of 
copper annually in the form of 
concentrates, it might be useful to 
examine the cash flow resulting from 
the shipments using the grade of 
concentrate and terms set out earlier 
and prices of $1.00 per pound for 
copper and $11.00 and $500.00 per 
troy ounce for silver and gold 
respectively.

Concentrate shipped per year -

19,000 dry tons
21,000 wet tons (at nine percent 

moisture)

Grade -

Copper 
Silver

26.0 percent 
4.0 troy oz/ton
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Gold 0.1 troy oz/ton 

For one dry ton of concentrate -

Payable copper
- 26.0-1.3 x 2,000 pounds

= Per dry Ton Concentrate ———— 494.0 Ib. —————

Payable silver
= (4.0 - 0.5) x 90T0~0~ 

^ 3.15 oz.

Payable gold
= (0.1 - 0.02) x 90

rao
= 0.072 oz. 

Market value of metals -

Copper = 494 Ib x $1.00 
^ $494.00

Silver = 3.15 oz x $11.00 
= $ 34.65

Gold = 0.072 oz x $500.00 
^ $ 36.00

Total = $564.65 

Costs -

Freight cost
= 1.11 wet tons x $8 
= $ 8.88

Smelting charge
= 1.0 dry tons x $70 
= $ 70.00

Refining charge 
= 494 Ib Cu x 12^ 
^ $ 59.28

Marketing charge 
= Cu, 494 Ib x 50 
= $ 24.70

= Ag, 3.15 oz x 16.50 
= $ 0.52

= Au, 0.072 oz x $7.50 
= $ 0.54

Total = $163.92

Revenue less costs
= |400.73 per dry ton concentrate 

or $7.61-million per year

The $7 .61-million per year will, of 
course, have to cover the producer's 
mining and milling costs including 
all overheads and also provide a 
return on his invested capital. It

D.R. MORRISON AND W.C. WILSON

must be emphasized that the terms in 
the above example are hypothetical 
and will depend on many factors such 
as the supply and demand for copper 
concentrate. If a small mine 
producer cannot show a favourable 
financial result when using custom 
smelting terms, it is highly unlikely 
that building his own smelting 
facility will improve the situation 
significantly.

CONCLUSION

This paper has presented to the small 
miner the basic background needed to 
understand the factors involved in 
the marketing of his product through 
the custom processing route. In a 
sense, it has also advocated custom 
smelting as a feasible, economic way 
to provide a much needed service in 
producing metals from the minerals 
in the small mine ore deposit.
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THE MINISTRY OF INDUSTRY AND TOURISM 
B. l. L. D. AND OTHER ACTIVITY

K. A. Croswell

Ministry of Industry s Tourism 
Sudbury

ABSTRACT

The Ministry of Industry s Tourism, 
(M.I.T.) activities of interest to 
the mining sector are reviewed, 
including the establishment of the 
Board of Industrial Leadership and 
Development (B.I.L.D.)/ Resource 
Machinery and Advisory Board. Also 
covered is potential involvement of 
M.I.T. and the Ontario Development 
Corporations (O.D.C., E.O.D.C., s 
N.O.D.C.) especially in the process 
ing of industrial minerals.

THE MINISTRY OF INDUSTRY S TOURISM - 
ROLE

Within the Government of Ontario, 
M.I.T. has prime responsibility in 
the following areas:

-Development of Domestic Markets
-Developing Priority International 
Markets
-Financial Support For Business
-Industrial Research St Development
-Strengthening of Key Industrial 
Sectors

-Attracting New Investment
-Direct Support of Industries of 
the Future

-Representing Business Interests 
Within the Ontario Government.

A number of B.I.L.D. initiatives fall 
within the broad M.I.T. mandate 
outlined above and prime responsi 
bility to see them carried through 
has been assigned to the Honourable 
Larry Grossman, Q.C., Minister of 
M. I.T. and Vice-Chairman of B.I.L.D. 
Establishment and operation of the 
Resource Machinery Advisory Board 
is one of these responsibilities.

RESOURCE MACHINERY ADVISORY BOARD

The purpose of this Board is to 
identify opportunities for the 
development of resource machinery 
and equipment manufacturing to im 
prove Canada's limited capacity in 
this area. Resources in this case 
refer primarily to mining and 
forestry.

"Canada in the past has had a 
limited capability and a poor record 
of performance in designing and 
building machinery and equipment for 
its booming resource sectors. One 
critical deficiency has been the 
lack of new investment in the 
capital goods and machinery sectors 
to service the growing Canadian 
market. As a result, import 
penetration for resource machinery 
has risen to more than 60 per cent 
of the Canadian market and, with 
strong demand over the next decade, 
will increase even further unless 
action is taken to capture these 
spin-off benefits in Canada.

"To help reverse this trend, Ontario 
will establish in Sudbury a Resource 
Machinery Advisory Board consisting 
of representatives of resource firms, 
equipment manufacturers, labour and 
government. Its purpose will be to 
supply and develop the equipment 
needs of the resources sectors. The 
Province is prepared to make direct 
equity investments in existing 
machinery companies, to aid new 
companies to establish, and to 
encourage resource companies to 
invest in creating a more vigorous 
and versatile resource machinery 
industry." 1.
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Development of the framework under 
which the Board will operate has 
been underway for some months, and 
will soon (October, 1981) be brought 
before the B.I.L.D. Board for 
detailed consideration.

In general terms, the function of 
this activity is two fold:

-To identify opportunities for 
research and development which will 
increase Canadian manufacture of 
resource machinery and equipment

-Provide a focal point for the 
design of projects to supply our 
growing equipment needs.

The activity will be business 
oriented and will pursue national 
and international opportunities 
through identification of machinery 
and equipment requirements and ap 
praisal of current and projected 
manufacturing capabilities.

M. I.T. - OTHER ACTIVITY RELATED TO 
MINING SECTOR

The on-going activities of M.I.T., 
including the Development Corpora 
tions, are generally aimed at 
entrepreneurs and small businesses 
with good management, competitive 
products and strong potential, who 
are involved in the following types 
of activities:

-Secondary manufacturing
-Services closely allied with 
secondary manufacturing

-Tourism operations and attractions 
in areas where Tourism is of major 
significance.

However, staff are available to 
review all business proposals, and 
where these make sound economic 
sense, will consider the applic 
ability of Ministry/Development 
Corporations programs.

Examples of potential M.I.T. assist 
ance of interest to the mining 
sector are in the area of industrial 
minerals.

Construction of new buildings or the 
purchase of vacant buildings, and 
the purchase of production equipment 
used in the processing of talc, 
silicate sand, clay, etc., may be 
eligible for financial assistance on 
a selective basis.

On a broader basis, in the area of 
business consulting, M.I.T. and 
Development Corporation staff often 
act in a supportive role to the 
Ministries of Natural Resources and 
Northern Affairs when these sister 
ministries are considering private 
sector proposals, particularly in 
the industrial minerals area.

Initial contact with M.I.T./Ontario 
Development Corporations may be made 
through your closest Ministry field 
office. Please refer to the new 
blue page section of your telephone 
directory for the address and toll 
free telephone number of the office 
serving your home area.

REFERENCES

Building Ontario in the 1980's, 
January 27, 1981, Board of 
Industrial Leadership and Develop 
ment, The Honourable William G. 
Davis, Premier of Ontario.
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THE MINISTRY OF NORTHERN AFFAIRS, 
NORDA, NORTC, AND YOU.

D. S. Mann

Ministry of Northern Affairs 
Sault Ste. Marie

ABSTRACT

The Ministry of Northern Affairs, 
(M.N.A.) interests and role in 
economic development are reviewed, 
including M.N.A. funding of a 
number of M.N.R. delivered earth 
science programmes. The new 
Northern Ontario Rural Development 
Agreement (N.O.R.D.A.) and its 
application to mineral exploration 
and development activities in 
Northern Ontario is discussed.

The Northern Ontario Resources 
Transportation (N.O.R.T.C.) 
Committees program in providing 
funding for access roads is outlined.

THE MINISTRY OF NORTHERN AFFAIRS

In April 1977 the government of 
Ontario established a ministry, with 
a regional rather than the tradi 
tional, functional mandate. While 
traditional ministries with responsi 
bility for a functional area through 
out the orovince remained a new 
Ministry of Northern Affairs, with a 
mandate covering the entire range of 
government activities in Northern 
Ontario emerged. In carrying out 
its mandate, the Ministry of Northern 
Affairs does not supplant, but 
rather supplements the activities of 
the traditional ministries. The 
Ministry of Northern Affairs, 
through its Northern Economic 
Development Program funds a number of 
programmes which are carried out, or 
"delivered" by other ministries. In 
the case of mineral exploration, the 
programs funded by the Ministry 
include the Kirkland Lake Initiatives 
Programme, the Northern Industrial 
Minerals, Survey, the

Northern Ontario Geological Survey, 
and Data Management for the North 
ern Ontario Geological Survey. 
Currently, in total the Ministry of 
Northern Affairs provides in excess 
of one and a half million dollars 
annually toward geological surveys 
projects in Northern Ontario.

NORTHERN ONTARIO RURAL DEVELOPMENT 
AGREEMENT (N.O.R.D.A.)

On March 2, 1981, a Canada-Ontario 
subsidiary agreement on Northern 
Rural Development was signed, 
providing for the expenditure of 
317,000,000 for the identification 
and realization of development 
opportunities in rural Northern 
Ontario.

Four million dollars in this 
programme is allocated to natural 
resource development including the 
following.

COMMUNITY-BASED GEOLOGICAL SURVEYS

To complete the geoscientific data 
base in a number of specific areas 
with high mineral potential.

RESOURCE BASE DIVERSIFICATION

To support small-scale projects that 
are designed to encourage the utili 
zation of the natural resource base 
available in rural areas, by provid 
ing assistance for industrial 
minerals studies, aggregates mapping, 
resource inventories and research, 
and by providing incentives to 
increase natural resource harvesting, 
production and marketing.
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RURAL FOREST PRODUCTION

To assist rural land owners to est 
ablish or expand woodlots by con 
verting marginal agricultural land 
to long-term wood fibre production 
and related uses.

Of the Natural Resource Development 
Programmes, the Resource Diversifi 
cation Subprogram is of the greatest 
potential interest to potential new 
mineral producers. The established 
implementation guidelines for the 
subprogram are as follows:

PURPOSE

To encourage the undertaking of 
investment and pre-investment studies 
for small scale commercial activities 
with identified potential that will 
expand or diversify the use of 
natural resources.

TYPE AND LEVEL OF FUNDING

Funding under this subprogram will be 
in the form of financial contribu 
tions towards the assessment of 
investment opportunities.

Proposals may be submitted by govern 
ment agencies or by persons in the 
private sector.

Contributions up to 100 percent of 
the approved cost of the project may 
be made to a maximum of $80,000.

IMPLEMENTATION

1. Projects under this subprogram 
will usually be in the form of 
consultant studies, or demon 
stration projects involving 
applied technical research. 
Guidance to consultants will be 
provided by the proponent and 
the Natural Resources Subcommit 
tee together with such other 
persons as may be deemed appro 
priate by the subcommittee.

Contracts for projects shall be 
awarded and supervised in accor 
dance with procedures developed 
by the Subcommittee and approved 
by the Management Committee.

All reports produced shall be 
come the property of Canada and 
Ontario.

In those cases where the study 
produces information, or in 
cludes information of a confi 
dential nature, the Management 
Committee may hold back such 
confidentialities for such time 
as it deems appropriate.

ELIGIBILITY CRITERIA

The investment opportunities 
being analysed must be located 
within the territorial districts 
of Northern Ontario. This in 
cludes the districts of Algoma, 
Cochrane, Kenora, Manitoulin, 
Parry Sound, Rainy River, Sud 
bury, Thunder Bay, Timiskaming 
and that portion of the district 
of Nipissing lying north, west, 
and south of Algonquin Provin 
cial Park. The intent of the 
Agreement is to limit project 
participation to the rural areas, 
excluding the cities of Thunder 
Bay, Sault Ste. Marie, Timmins, 
North Bay and the Regional 
Municipality of Sudbury. How 
ever, projects located within 
urban centres may also partici 
pate in the Agreement where it 
may show that the benefits aris 
ing from such projects will flow 
primarily to the residents of 
rural areas.

The investment opportunities 
must be in the areas of natural 
resource harvesting, extraction, 
processing and marketing, or in 
the areas of new or expanded
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uses for natural resources.

3. Individuals, corporations,
groups or government agencies 
may make application for assist 
ance under this subprogram.

4. Costs of the proposed project 
incurred prior to the date of 
application will not be eligible 
Costs of the proposed project 
incurred after the date of the 
application and prior to appro 
val may not be eligible, subject 
to Management Committee dis 
cretion.

5. The project shall be approved 
for assistance by Management 
Committee by March 31, 1984.

DISBURSEMENT OF FUNDS

Payments for studies will be made on 
the basis of progress claims, sub 
stantiated by invoices for costs 
incurred. These payments will be in 
the cost-sharing proportion estab 
lished between Management Committee 
and the proponent.

A holdback from the final payment 
shall be retained until the final 
study report of the consultant has 
been accepted by Management Commit 
tee.

NORTHERN ONTARIO RESOURCES TRANS 
PORTATION COMMITTEE (N.O.R.T.C.)

HISTORY

The origin of the Northern Ontario 
Resources Transportation Committee 
(N.O.R.T.C.) goes back to November 
1954, when the Premier, the Honour 
able Leslie M. Frost, announced that 
in the future access roads in the 
North were to provide access into 
resources areas and also outlets for 
small communities to highway systems.

The Premier appointed an "Access 
Roads Committee", which included 
members of the Cabinet, to assist 
him in carrying out this policy 
which was to be funded by a sum of 
money to be approved annually by 
the Legislature.

The original Committee has gone 
through several name changes since 
1954, but the policy is basically 
the same, and the N.O.R.T. Commit 
tee as presently constituted 
includes a number of members of the 
Cabinet.

AIMS AND OBJECTIVES

The purpose of N.O.R.T.C. is to 
support construction programs for 
transportation improvements, cal 
culated to promote economic growth 
and development of resources in 
Northern Ontario. The Committee's 
programs are flexible, responsive 
and are designed to aid resource- 
based enterprise in the early 
stages of development or operation. 
N.O.R.T.C. cooperates with other 
government agencies and with pri 
vate interests in determining 
access needs, and directs the dis 
position of funds voted annually by 
the Ontario Legislature to support 
the work of the Committee.

APPLYING FOR ASSISTANCE

There is no standard application 
form. Requests for assistance to 
finance transportation development 
should indicate:

- The scope of the project and 
its operating life.

- The estimated date of start of 
production.

- The financial backing of the 
enterprise.
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- Location plans and type of 
proposed access.

Requests are placed on the N.O.R.T.C 
agenda for consideration. The 
Committee Secretariat, consisting of 
professional personnel, studies all 
requests and provides the Committee 
with the necessary information on 
which to base an equitable consider 
ation of each submission. When a 
decision is reached, the applicant 
is advised.

The main eligibility conditions for 
N.O.R.T.C. assistance are:

- A venture must be in product 
ion or at a stage of develop 
ment that will guarantee pro 
duction in the near future.

- The Company must be willing to 
provide access of a standard 
reasonably consistent with the 
operation it will serve.

- The applicant must own the 
right-of-way or have Crown 
authority to occupy it, a 
condition which would facili 
tate transfer to a regularly 
constituted road authority 
should that be necessary at 
some future time.

- An applicant's access expend 
itures must be audited by the 
Ministry of Transportation and 
Communications before subsidy 
payment can be made.

Currently N.O.R.T.C. subsidies are 
one-half the actual costs incurred, 
up to a maximum subsidy of $25,000 
per mile. Special consideration can 
be given to capital and operational 
costs of other modes and facilities.

Applications for N.O.R.T.C. assist 
ance should be addressed to the 
Chairman of the Northern Ontario 
Resources Transportation Committee:

Honourable Leo Bernier 
Minister of Northern Affairs 
Queen's Park, Toronto
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THE ONTARIO MINERAL 
EXPLORATION PROGRAM (OMEP)

K.S. Rachamalla
Director
Mining Taxation 4 OMEP Office 
Ministry of Natural Resources 
Toronto, Ontario

This paper outlines a unique program administered 
by the Ministry of Natural Resources of Ontario to 
provide incentives to entrepreneurial individuals and 
non-mining companies for mineral exploration in 
Ontario. The Ontario Mineral Exploration Act, 1980, 
and Regulations made thereunder came into effect 
on September 1, 1980.

RATIONALE FOR THE PROGRAM

In 1980 about 16 07o to 20 0Xo of total exports from 
Ontario represented mineral products and the value 
of the mineral production exceeded S4.5 billion. The 
mineral industry is a major employer in Ontario with 
more than 40,000 jobs estimated to be a direct 
result of mining activities which also provide many 
more indirect jobs, with multiplier effects in the 
order of 5 to 6 times. However, a lack of new mine 
openings in Ontario since 1971 has been a cause 
for real concern. Thirteen mines in Ontario were 
closed from 1975 to 1979.
It was apparent that new policies were needed to 
address this problem, policies which would build on 
the current gold fever and provide some real 
stimulus for private sector risk capital.

OBJECTIVES

Basic objectives of OMEP are to offer incentives for 
exploration of mineral resources in Ontario by pro 
viding part of risk capital, and by encouraging in 
dividuals and/or non-mining companies to invest in 
mineral exploration in Ontario. The legislative incen 
tive program under the OMEP Act, introduced on 
September 1, 1980, is a vital activity that could 
result in new mine development, creation of jobs 
and regional economic development particularly in 
Northern Ontario. To qualify for the incentives, in 
dividuals must be ordinarily resident in Canada; in 
dividuals or companies must not be actively 
engaged in mineral production in Ontario or must 
not be affiliated or associated with any person 
actively engaged in mineral production in Ontario.

INCENTIVES

The program allows individuals ordinarily resident in 
Canada, partnerships, and pension funds with 10 07o 
of their contributors resident in Ontario, a grant of 
25 07o of eligible exploration costs incurred in 
Ontario. Corporations and credit unions are eligible 
for a 25 07o tax credit on eligible exploration costs in 
curred in Ontario. For a corporation to be eligible, it 
must not have conducted mining operations in 
Ontario for at least two proceeding years. Explora 
tion companies which cannot utilize the tax credit, 
may apply to the Minister to have unused tax credit 
converted to a grant.

Attractive features of the Ontario Mineral 
Exploration Program are:-

(i) The maximum grant or tax credit for any
OMEP program is S500,000. 

(ii) The incentive is not recovered by the
Ontario Government 

(iii) Individuals or corporations are able to
deduct 75 07o of eligible expenditures under
the Ontario and federal tax systems.

Under the Federal Budget of Ontario, 1980, the 
write-off provision of 10007o was reduced by the 
amount of grant, i.e. 2507o effective January 1,1981. 
This is a disappointing change that reduces the 
stimulating effect of OMEP over which the 
provincial government has no control, and we have 
already expressed our concerns to the federal 
government.

Under the OMEP program, individuals and non- 
mining companies are given approximately the 
same tax advantage on exploration expenditures as 
are now available to producing mining companies in 
Ontario.

SIGNIFICANCE OF OMEP TO THE 
PRIVATE INVESTOR

The private investor alone or through an investment 
syndicate or limited partnership can minimize the 
risk and cash flow requirements in undertaking an 
exploration venture in Ontario. A S10,000 investment 
in mining exploration could end up costing an in 
dividual in the highest tax bracket in Ontario only 
S2.775. Similar savings are realized for individuals in 
lower tax brackets. Table l shows the impact on the 
four highest tax brackets for an individual in 
Ontario.
In participating in mineral exploration the investor 
is benefiting two ways:-
  from QMEP, a grant of 25 07o of the explora 

tion investment.
  from the Income Tax Act, a deduction for 

net exploration costs (after the OMEP grant) 
jncurred, to be applied against other taxable 
income.

TABLE 1

INVESTORS IN A LIMITED PARTNERSHIP OR 
INVESTMENT SYNDICATE

CAPITAL CONTRIBUTIONS - S10,000

MARGINAL 
TAX RATE

"/o

63
57
53
47

OMEP 
GRANT

S
2,500 
2,500 
2,500 
2,500

TAX
SAVINGS 
FROM 750Xo 
WRITE-OFF

4,725
4,275
3,975
3,525

TOTAL 
SAVINGS

S
7,225 
6,775 
6,475 
6,025

NET
COST TO 
INVESTOR

S
2,775 
3,225 
3,525 
3,975
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SIGNIFICANCE OF OMEP PROGRAM TO
A CORPORATION NOT PRINCIPALLY

ENGAGED IN MINING ACTIVITIES

Eligible corporations can also minimize the risk and 
cash flow requirements in undertaking mining 
exploration in Ontario. As Table II shows, an outlay 
of S1,000,000 on mining exploration will end up 
costing the company S361,500 after income tax 
deductions and the OMEP tax credit.

TABLE II

CORPORATIONS NOT PRINCIPALLY ENGAGED IN 
MINING ACTIVITIES (Incorporating Changes to the 
Federal Budget effective January 1,1981)

Eligibile Exploration 
Expenditures

Tax Savings from the 75 07o 
Write-off Under Ontario 4 
Federal Income Tax 
Legislations (includes ef 
fect of corporate sur 
charge of 5 07o to January 
1, 1982)
OMEP Tax Credit

Net Cost to Corporation

S1,000,000

S388,500 
250,000 638,500

S 361,500

A person or corporation actively engaged in mineral 
production or a person who is associated with any 
person who is actively engaged in mineral produc 
tion in Ontario is not eligible under the program. 
The reason that Ontario Mining companies are not 
eligible under OMEP is because Ontario producers 
currently receive benefits through deductions for 
exploration costs under the Mining Tax Act and the 
Income Tax Act. Such deductions result in offering 
more benefits to the Ontario Mining companies 
than those offered under OMEP and the Income Tax 
Act to non-mining investors. 
Producing companies in Ontario are allowed to 
write-off or deduct 100 07o of exploration expen 
ditures. That means companies recover- 
Up to 30 07o under the Mining Tax Act;

9 07o under the Provincial CIT; and 
36 07o-48 07o federal income tax. 

Thus, 75 07o-87 07o of exploration expenditures are 
recovered by producers. That means: 13-25(p on each 
dollar spent is the cost to producers.

ELIGIBLE EXPENDITURES

Expenditures on exploration activities leading to 
and carried out prior to a production decision on a 
property will qualify for the OMEP incentives. 
Expenditures related to future production of ore will 
not qualify for the OMEP. Incentive expenditures 
related to oil and gas, mineral aggregate (sand, 
gravel, stone), gypsum, salt and associated minerals 
will not qualify under the OMEP program. 
Certain types of eligible expenditures are allowed at 
100 07o write-off. These categories are:-

- Preliminary prospecting.
- Geophysical, geological and geochemical 

activities.
- Surface and underground drilling, sampling, 

(including bulk sampling) and assaying, etc.
- Dewatering and rehabilitation of old workings.
- Metallurgical testing.
- Ore compatability studies for custom milling.
- Reasonable transportation.
- Supplies consumed and machinery rental 

costs.

Other types of eligible expenditures are allowed at 
only 25 07o write-off. These categories include:-

- Shaft sinking, adits or declines, drifting and 
other lateral development.

- Construction of temporary access road, camp 
structures or surface preparation.

- 25 07o annual depreciation rate on the cost of 
machinery owned (on a pro-rata basis).

DESIGNATION OF EXPLORATION PROGRAM

To be eligible for the incentives, an investor must 
apply to have a mineral exploration program 
designated and registered. A designation under 
OMEP cannot be made until the financing is in 
place. However, an application for designation can 
be filed pending financing, and when the ap 
propriate financing is available the project may be 
eligible under the program. Note that the grant or 
tax credit is limited to S500,000 per year per project. 
The investor should apply for designation to the 
Ontario Ministry of Natural Resources. This 
basically consists of providing the following infor 
mation on the prescribed form:

- property description and location;
- proposed budget and period covered; and
- a statutory declaration.

The applicable is processed, and a designation cer 
tificate, showing the maximum eligible grant or tax 
credit and the period of designation, will be issued 
on satisfactory approval of the program. The time 
involved in approving an application for designation 
is minimal and is determined on the completeness 
of information submitted. It is important that the 
mineral exploration program be conducted during 
the period outlined in the designation certificate. A 
progress report is to be filed with the Minster for 
each 3 month period under the designated program. 
Should additional time be needed to complete the 
program beyond the period in the designation cer 
tificate, one can make such a request to the 
Minister.

APPLICATION FOR GRANT/TAX CREDIT

When the mineral exploration project is completed 
under the designated program, the individual has 
six months to make application for a grant or tax 
credit. The basic information required to be submit 
ted on the prescribed form is:-

- A detailed outline of expenditures;
- Supporting financial, technical and statistical 

data; and
- A statutory declaration.

Financial statements and information required 
under the Regulation 737/80 is to accompany the 
grant application. Given that the information sub- 
mjtted is complete, it takes 2-3 weeks for the 
Minister to process the grant application and issue 
the cash grant or "Certificate of Entitlement to Tax 
Credit". Assuming that the investor makes an early 
submission, the administrative detail can be pro 
cessed, so that the investor has the grant or tax 
credit in time for filing an income tax return in the 
year following the mineral exploration program.
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SUCCESS OF THE OMEP PROGRAM

Since the inception of the Ontario Mineral 
Exploration Program on September 1, 1980 to 
August 31, 1981, 234 applications were received, 
representing S62.6 million of estimated expen 
ditures. Of this total, 172 programs were designated 
for an estimated expenditure of S50.3 million. 
However, total eligible expenditures amount to 
S41.5 million and results in disbursements of S10.2 
million in grant/tax credits.

TABLE 1

OMEP
DESIGNATED PROGRAMS 

BY COMMODITIES

Gold, Silver 
Base Metals 
Ind. Minerals 
Other (Uranium, 
Platinum) 

TOTAL

Region

Northern 
Northwestern 
Northeastern 
Northcentral 
Eastern A 
Algonquin

TABLE 2

No. Of Total
Pro- Expend-
grams iture

(S Million)

60 17.5
22 8.7
17 8.5
16 4.1
11 0.8

Percent
Of Total
Expend 
iture

44.2
22.0
21.5
10.3
2.0

126 39.6 100.0

Total
Expenditure

(S Million)
42.64

1.60
3.62
2.44

Percent
of

Total
84.77

3.18
7.20
4.85

S50.30 100.00
As of September 1, 1981, there were 126 designated 
programs in progress. These activities, summarized 
by regions are as follows:-

During the first year of the OMEP program, Ontario 
was the most active province in surface diamond 
drilling at 1.2 million feet exceeding Saskatchewan 
with the next best performance by 0.4 million feet. 
While it is too early to evaluate the results in detail, 
OMEP assisted surface drilling alone accounted for 
over 20 07o of the footage recorded in Ontario in this 
period.

On at least seven major OMEP designated explora 
tion projects across the Province, production poten 
tial has already been identified. It is apparent that 
OMEP with its grant and tax credit program is pro 
viding a significant tool in financing mineral ex 
ploration and development in Ontario through 
maximum tax benefits.
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AN OVERVIEW OF ENVIRONMENTAL REQUIREMENTS
IN ONTARIO

L. W. Fitz

Ontario Ministry of the Environment, Sudbury
The Ministry operates under a number 
of provincial Acts and Regulations. 
The ones which are most familiar are 
the Environmental Protection Act, the 
Ontario Water Resources Act, and the 
Environmental Assessment Act. We are 
also empowered to administer the 
Federal Fisheries Act and the Federal 
Metal Mining Effluent Regulations. 
To use an old cliche, in the time 
available, it is simply not possible 
to deal in any great depth with all 
of the specific requirements, regu 
lations, and sections of the Acts; 
however, in a general sense, I 
believe it to our mutual advantage 
if I can offer a few thoughts rela 
tive to when the Ministry should be 
involved in your undertaking and what 
fashion this involvement should take.

I must admit that in the past, all 
too frequently, we have got tied into 
an ongoing project so late in the 
process that developmental delays, 
unnecessary additional expense, bad 
feelings between the developer and 
our Ministry and occasionally 
prosecution for non-compliance with 
the laws of Ontario have occurred. 
This situation does not need to 
develop and we certainly do not 
want it to develop; however, without 
your total and complete support, we 
are often helpless to do anything to 
improve the situation. Hence, I 
sincerely welcome the chance to be 
here today to speak to you concerning 
my Ministry's requirements.

In general, it is your responsibility 
to contact the Ministry if you pro 
pose to withdraw more than 50,000 
litres/day of water from any natural 
source or undertake any activity 
that results in the release of any 
contaminant to the environment, 
where contaminant includes but is 
not restricted to liquid industrial 
waste, solid industrial waste, 
atmospheric emission, noise, and 
vibration. Further, it is a legal 
requirement that you obtain formal 
approval for such activities before 
construction commences.

What does this mean? In terms of 
specific examples, let's suppose that 
the development can be considered as 
either a green field development (no 
former mining activity on the site) 
or a rejuvenation development 
(further development of a former 
shaft, open pit, or reprocessing of 
tailings, waste rock, sludges, etc.). 
In brief, the Ministry concerns/ 
requirements may be spelled out as 
follows.

Green Field Development

Generally, we become aware of these 
activities via direct contact by the 
developer, the news media or by copy 
of a Ministry of Natural Resources 
work permit. However, the developer 
should not rely on any avenue of 
notification other than direct 
contact with the Ministry. On 
timing, we must be contacted before 
there is any significant disruption 
of the natural environment ie. before 
bush road development to the site, 
bulk sampling, diamond drilling, 
site clearing, etc. Concerns which 
we must jointly address may include 
one or more of the following:

1. contamination of surface runoff;

2. disposal of spoil material;

3. treatment and disposal of waste 
oils, drilling fluids, and 
cooling water;

4. potential noise and vibration 
impact on neighbors;

5. need for dust control;

6. disposal of domestic wastes 
including septage wastes and 
domestic garbage;

7. disposal of drilling sludges;

8. rehabilitation of the site;

9. need for a Water Taking Permit;

10. preoperational environmental 
monitoring.
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REGULATORY REQUIREMENTS 

OCCUPATIONAL HEALTH AND SAFETY

R. McCabe

Ministry of Labour, Mining Health and Safety Branch

With Bill 70, the Occupational Health 
and Safety Act, 1978 came into force 
on October l, 1979.

The performance criteria for mines 
and mining plants were changed sig 
nificantly.

The right to refuse work, although 
not new, was the topic of conversation 
and many other important subjects 
did not receive the attention that 
they deserved.

First we should discuss the basis 
for the Act and Regulations as they 
are presently written. The "Report 
of the Royal Commission on the Health 
and Safety of Workers in Mines" - 
more commonly known as the "Ham 
Commission" re-inforced the concept 
of the internal responsibility system, 
whereby the two parties, management 
and workers, collectively indentify 
anomalous conditions. The onus then 
shifts to management to rectify the 
condition. This co-operative style 
is the basis for the internal respon 
sibility system.

Assuming that the internal responsi 
bility will work, then the responsi 
bility of Government agencies is to 
set performance objectives and to 
audit the functioning of the internal 
responsibility system.

The performance objectives referred 
to above are detailed in the Act or 
in Ontario Regulations 660/79 - 
Regulations for Mines and Mining 
Plants.

Since your concern is for regulatory 
requirements to bring a mine into 
production I will highlight these 
aspects. Let me advise you to be 
come familiar with the Regulations 
should you be proceeding with a pro 
ject.

The Act specifies the formation of 
joint Health and Safety Committees 
where,

(a) twenty or more workers are
regularly employed at a work 
place;

(b) a regulation made in respect of 
a designated substance applies 
to a work place; or

(c) an order to an employer is in 
effect under section 20.

Subject to the exemptions in Section 
8(1). It is this committee that is 
charged with making the internal 
responsibility system work. Duties 
and responsibilities of the committee 
are elaborated in Section 8 and in 
the regulation respecting lead, and. 
will appear in all regulations re 
specting designated substances.

The duties of the various parties 
are shown in Section 13, 14, 15, 16, 
and 17. The duties of the employer 
are shown in their entirety and some 
discussions of these duties are 
necessary.

14. (1) An employer shall ensure 
that,

(a) the equipment, materials and
protective devices are provided?

(b) the equipment, materials and
protective devices provided by 
him are maintained in good con 
dition;

(c) the measures and procedures
prescribed are carried out in 
the work place;

(d) the equipment, materials and
protective devices provided by 
him are used as prescribed; and

(e) a floor, roof, wall, pillar,
support or other part of a work 
place is capable of supporting
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all loads to which it may be 
subjected without causing the 
materials therein to be stressed 
beyond the allowable unit 
stresses established under The 
Building Code Act, 1974.

(2) Without limiting the strict 
duty imposed by subsection 
l, an employer shall,

(a) provide information, instruction 
and supervision to a worker to 
protect the health or safety 
of the worker;

(b) when appointing a supervisor, 
appoint a competent person;

(c) acquaint a worker or a person
in authority over a worker with 
any hazard in the work and in 
the handling, storage, use, 
disposal and transport of any 
article, device, equipment or a 
biological, chemical or physical 
agent;

(d) afford assistance and co-opera 
tion to a committee and a health 
and safety representative in the 
carrying out by the committee 
and the health and safety rep 
resentative of any of their 
functions;

(e) only employ in or about a work 
place a person over such age as 
may be prescribed;

(f) not knowingly permit a person
who is under such age as may be 
prescribed to be in or about a 
work place;

(g) take every precaution reasonable 
in the circumstances for the 
protection of a worker; and

(h) post, in the work place, a copy 
of this Act and any explanatory 
material prepared by the Ministry, 
both in English and the majority 
language of the work place, out 
lining the rights, responsibili 
ties and duties of workers.

(3) For the purposes of clause 
b of subsection 2, an 
employer may appoint him 
self as a supervisor where 
the employer is a competent 
person. 1978, c.83, s.14.

15. (1) In addition to the duties 
imposed by Section 14, an 
employer shall,

(a) establish an occupational health 
service for workers as pres 
cribed;

(b) where an occupational health
service is established as pre 
scribed, maintain the same 
according to the standards pre 
scribed;

(c) keep and maintain accurate re 
cords of the handling, storage, 
use and disposal of biological, 
chemical or physical agents as 
prescribed;

(d) accurately keep and maintain 
and make available, to the 
worker affected such records 
of the exposure of a worker to 
biological, chemical or physical 
agents as may be prescribed;

(e) notify a Director of the use 
or introduction into a work 
place of such biological, 
chemical or physical agents as 
may be prescribed;

(f) monitor at such time or times 
or at such interval or inter 
vals the levels of biological 
chemical or physical agents in 
a work place and keep and post 
accurate records thereof as 
prescribed;

(g) comply with a standard limiting 
the exposure of a worker to 
biological, chemical or physical 
agents as prescribed;

(h) where so prescribed, only permit 
a worker to work or be in a 
work place who has undergone 
such medical examinations, tests 
or X-rays as prescribed and who 
is found to be physically fit 
to do the work in the work place; 
and

(i) where so prescribed, provide a 
worker with written instructions 
as to the measures and pro 
cedures to be taken for the 
protection of a worker.

(2) For the purposes of clause 
a of subsection l, a group 
of employers, with the 
approval of a Director, may 
act as an employer. 1978, 
c.83, s.15.
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It is impossible in the time allotted, 
to expand upon each of the duties of 
the employer but section 14 (2) (g) 
requiring the employer to "take every 
precaution reasonable in the circum 
stances for the protection of a 
worker" is a general provision which 
requires interpretation for each 
application.

The regulations under O.H.S.A. intro 
duce four important provisions; 
equivalency, pre-development review 
training and the application of the 
construction regulation.

The equivalency regulation further 
re-inforces the internal responsi 
bility system and it reads:

3. In applying this Regulation the 
composition, design, size or 
arrangement of any material, 
object, device or thing may vary 
from the composition, design, 
size or arrangement prescribed 
if the variation affords pro 
tection for the health or safety 
of workers equal to or greater 
than that prescribed by this 
Regulation and written notice 
of the variation is given to the 
joint health and safety committee 
and trade union, if any.

The emphasis again is to provide 
protection to the worker equal to or 
better than that provided for in the 
Regulation.

The responsibility to notify the 
Ministry of Labour is placed upon an 
owner in the section 5 prescribing 
pre-development review (P.D.R.). 
The purpose of PDR is to acquaint 
the owner with present regulatory 
requirements, those under considera 
tion and any sources of technical 
information available to the branch 
personnel. This aspect of the Regu 
lation is self-explanatory but is 
important that it provides the initial 
contact between the client (owner) 
and the Mining Health and Safety 
Branch. The Regulation is given 
below.

5. (1) Before proceeding with,

(a) the development or construction 
of a mine or a mining plant;

(b) the introduction of new process 
technology;

(c) the major alteration of mining 
technique or mining technology;

(d) the use of new methods of con 
struction or of equipment in 
stallation;

(e) the making of a major addition 
or alteration;

(f) the design of a system and
procedure for the transfer of 
fuel by gravity from the sur 
face to an underground fuelling 
station;

(g) the construction of a bulkhead 
or dam; or

(h) the construction of a tailings 
dam or any surface structure 
for the impoundment of tailings,

the owner of a mine or mining plant 
shall give to the Director notice 
thereof and furnish the Director with 
those drawings, plans and specifi 
cations required for review by an 
engineer of the Ministry.

(2) A copy of the notice and a 
statement in writing of the 
proposed development, con 
struction, introduction, 
alteration or use shall be 
given to the joint health 
and safety committee or 
health and safety repre 
sentative, if any, at the 
time that notice is given 
to the Director.

It is generally felt that training 
of workers is a key to the reduction 
of accidents. For a worker to per 
form his job safely he requires, 
knowledge tools, protective equipment 
and familiarity with the potential 
hazards. It is the purpose of 
the training provisions to provide 
the knowledge necessary to perform 
the job in a safe manner. If up 
set conditions occur than the worker 
will have sufficient knowledge to 
protect himself and his co-workers.

Training regulations include:

10. (1) Training programs shall be 
established and maintained 
by every owner operating 
an underground hard rock 
mine or mines in,

(a) The Common Core Basic Under 
ground Hard Rock Mining Skills;
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and

(b) Specialized Underground Hard 
Rock Mining Skills,

as developed by the Ministry of Col 
leges and Universities and endorsed 
by the Ministry of Labour.

(2) Each new regular under 
ground hard rock worker in 
Ontario on or after the 
coming into force of this 
Regulation and not pre 
viously so employed in 
Ontario, shall be trained 
during his employment at 
an underground hard rock 
mine in accordance with the 
"Common Core Basic Under 
ground Hard Rock Mining 
Skills" for accreditation 
therein.

(3) In order to receive accre 
ditation, a worker mentioned 
in subsection 2 shall demon 
strate skill levels in,

(a) general inspection;

(b) scaling;

(c) staging;

(d) drilling;

(e) rockbolting;

(f) blasting; and

(g) mucking, any one of,

 (i) slusher operation

(ii) mucking machine operation, 
or

(iii) load-haul - dump equip 
ment operation.

(4) A worker's accreditation 
shall be recorded in the 
worker's qualification book 
and such record book shall 
be the property of the 
worker and shall be conclu 
sive evidence of his ac 
creditation.

(5) A worker who had demon 
strated his proficiency in 
prescribed specialized 
underground hard rock 
mining skills by a perfor 
mance demonstration as 
developed by the Ministry 
of Colleges and Universities

and endorsed by the Ministry 
of Labour, shall receive a 
certificate of qualification 
therefor from the Ministry 
of Colleges and Universities,

The first of these certificates were 
presented in September, 1981.

A further complexity is introduced 
in Regulation 2(2) where

(2) Ontario Regulation 659/79 
applies,

(a) during the construction of a
mining plant on the surface; and

(b) to construction at the surface 
of a mine for the purpose of 
developing the mine.

This provision requires us to apply 
the Construction Regulations on 
mining property during construction 
projects this point is confusing to 
some people accustomed only to dealing 
with one set of Regulations.

Now this is a very brief overview of 
the regulatory requirements by the 
Ministry of Labour.

Before concluding I would like to 
make two further points:

First, in addition to the Mining 
and Construction Regulations pre 
viously referred to, designated sub 
stance regulations are being filed. 
There now is a separate regulation 
for lead and further regulations are 
expected to follow for silica, noise, 
mercury and asbestos to name the 
ones to be of most interest to you. 
By contacting the Mining Health and 
Safety Branch you can be kept ap 
prised of the status of the new 
regulations.

Secondly, the regulations covering 
Mines and Mining Plants are under 
going constant revision by a tri 
partite committee to improve them 
and to allow for new developments in 
mining technology.

This is a very cursory look at the 
Act and Regulations and I advise 
anyone entering into a project to 
procure a copy of the Act and 
Regulations and to spend some time 
reviewing them in detail. Personnel 
from the Mining Health and Safety
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Branch will provide you with assis 
tance if you request it.

Thank you.
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A MINING CLAIM PROSPECTING
TO PRODUCTION

STAGE

V. C. Miller
Ministry of Natural Resources,
Sudbury

Regulatory Requirements 
Ministry of Natural Resources

General

To provide good service and conve 
nience, nine Mining Divisions have 
been established in the Province of 
Ontario, each with a resident Mining 
Recorder. Up to the time of the 
grant of a lease, all applications, 
documents, work reports, etc., 
affecting a mining claim, are filed 
with the Mining Recorder in whose 
division the claim is situated.

A Mining Recorder has duties related 
to unpatented mining lands in the 
Province of Ontario. The Recorder 
is a government official who records 
claims, collects fees, and confirms 
the right of the claim stakers to the 
areas they have staked. Therefore, 
the office is able to supply infor 
mation on prospector's licences, 
claim staking, claim recording, and 
assessment work required to keep a 
recorded mining claim in good stand 
ing.

Lands leased and patented are all 
registered with the Land Registrar 
under either the Land Registry System 
or the Land Titles System. All rele 
vant records are filed with the Land 
Registrar whose area covers the town 
ship the mining claim was brought to 
lease or patent in.

Information concerning methods of 
claim staking and recording is pro 
vided in the office consolidation of 
the Ontario Mining Act. Summary 
pamphlets entitled "Staking Require 
ments" and "Assessment Work Require 
ments" are provided free by any 
Mining Recorder's office. There is 
also a booklet entitled "Rocks and 
Minerals Information" outlining vari 
ous publications such as mineral 
potential maps, reports, brochures, 
and films available from both the 
Ontario Geological Survey in Toronto 
and the Geological Survey of Canada 
Office in Ottawa. The booklet is

free, with information being current 
to January of each year.

Information of claim maps and assess 
ment work reports may be studied and 
copied at Toronto or at the various 
Regional or Resident Geologists, and 
Mining Recorder's, Offices throughout 
Ontario. Knowledge of assessment 
requirements before planning an 
exploration program is usually essen 
tial. It is wise to visit or tele 
phone the Mining Recorder before 
going to the field, thus preventing 
costly mistakes.

Licencing

Before one can prospect for minerals 
and stake out mining claims in 
Ontario, on Crown lands or land on 
which the mining rights are reserved 
to the Province, you have to have a 
valid Prospector's Licence.

Anyone eighteen years or over may 
complete an application form, and 
pay a fee of five dollars for an 
individual prospector's licence. 
All licences, regardless of issuance 
date, expire on March 31st of each 
year. To keep it in good standing 
a renewal must be applied for and a 
$5.00 fee paid before that date. 
Failure to renew your licence auto 
matically means the loss of any 
rights acquired such as your recorded 
mining claims. Should you lose or 
accidentally destroy your licence, 
then a substitute licence can be 
issued upon payment of one dollar at 
any Recording Office. As a holder 
of a valid licence you are entitled 
to five free claim maps each licence 
year. These updated township maps 
are usually sold at our Recording 
Offices for .50 cents each.

Staking

Part of the Province of Ontario has 
been partitioned into townships, and 
many of these are subdivided into 
lots and concessions. However, there 
are still large tracts of land, main 
ly in the North, which have not been
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so subdivided. These areas are 
referred to as surveyed and unsur- 
veyed territory. Section 42 of The 
Mining Act discusses the proper stak 
ing of a claim when encountering un- 
surveyed territory/ and also township 
lots varying in size from 100 to 640 
acres each (40.47 ha to 259 ha). 
Section 47 spells out the proper sta 
king procedures in the field.

Generally, if the land is patented 
for both surface and mining rights/ 
prospectors have no right to trespass 
over that land without prior consent 
of the registered owner. If, however, 
the surface rights only are privately 
owned and the mining rights are in 
the Crown and open for staking, then 
a prospector may enter on the land 
for the purpose of staking the claim, 
and later perform assessment work, 
without any permission form the sur 
face rights owner.

As a Licencee you have two alterna 
tives with respect to metal tagging; 
(a) you may proceed to stake, then 
upon recording receive your metal 
tags from the Mining Recorder. You 
then have six months to affix these 
to your claim posts, or (b) before 
you proceed to stake/ purchase sets 
of tags from the Recorder for the 
cost of $1.00/set and affix the tags 
to the posts at the time of staking. 
When you go to record your claims you 
will be allowed a reduction of $1.00 
in the recording fees per claim. 
Mining claims must be recorded within 
31 days of staking. Your application 
to Record the Staking Out of Mining 
Claim(s) is to be filed in the Mining 
Division the area staked falls under. 
All claims are liable for inspection 
by a claim inspector of the Ministry 
at anytime, and may be cancelled for 
irregularities in the staking.

Assessment Work

The recorded holder of an unpatented 
mining claim does not "own" the claim 
and has no title until a lease or 
patent is granted, before which appr 
oved assessment work must be done, 
recorded, and verified. Section 39 
of the Mining Act requires the recor 
ded holder to obtain a Work Permit. 
The recorded holder should contact 
the District Office, of the Ministry 
of Natural Resources, covering the

area in which he will be working. 
This is a requirement of the Forest 
Fires Prevention Act.

Assessment work consists of actual 
mining operations; that is, stripping/ 
trenching and development work for 
which certain day credits are allowed 
as set out in Sections 76 to 81 incl 
usive of The Mining Act. A total of 
200 days per claim must be done and 
recorded within five years following 
the date of recording the mining 
claim. The work can be at the rate of 
20-40-40-40-60 days per period. The 
due date for work to be filed on the 
claim is always computed from the 
date of recording, and not the stak 
ing date in the bush. However, one 
should check with the Recording 
Office to determine if the mining 
claim has been placed under an exten 
sion by an Order of the Mining and 
Lands Commissioner. If an extension 
has been granted, it would give the 
mining claim a different due date, 
for the purpose outlined in the Order. 
Constructing roads and buildings, as 
well as prospecting, is not consider 
ed as assessment work.

Work Report forms are supplied free 
by Mining Recorders to any recorded 
holder of mining claims. The report 
of work performed on the claim must 
be filed with the Recording Office 
within ten days after the due date of 
the claim to avoid forfeiture. Where 
mining claims have been granted an 
extension of time by the Mining and 
Lands Commissioner for work to be co 
mpleted by a certain date, no grace 
period is given to cover late filing 
of assessment work. Work must be fil 
ed by the deadline cited on the Order 
for extension of time; if not filed, 
then the claims are subject to cance 
llation. Applications can be accepted 
by the Mining Recorder covering the 
restaking of the area.

Payment in lieu of assessment work is 
not permitted. Where good reason is 
provided, a recorded holder may ob 
tain extensions of time to do work/ 
and also the reinstatement of a claim 
forfeited due to failure to comply 
with work requirements. However, 
these Orders of the Mining and Lands 
Commissioner do not come into effect 
until they are filed in the Office of 
the local Mining Recorder, and the
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prescribed fees have been paid. If the 
recorded holder has been prevented 
from doing his work or applying for 
lease, because of illness, then veri 
fied by a Doctor's certificate, the 
Mining Recorder may grant a free ex 
tension for a period of six months.

The recorded holder may at any time 
transfer all or part of his interest 
in the recorded claim to another 
licencee. A transfer document must be 
registered with the local recorder at 
a cost of $5.00/claim. The new holder 
or optionee of record is entitled to 
the amount of assessment work credits 
filed on the claim. The holder of an 
unpatented mining claim is not liable 
to assessment of taxation for munici 
pal or school purposes. After filing 
the proof of completion of acceptable 
assessment work and certain other re 
quirements, the recorded holder may 
proceed to acquire title to the claim.

Leasing

The application and payment for a 
leasehold patent may be made to the 
Recorder within one year from the date 
upon which all work on a mining claim 
is required to be performed. There 
are three types of leases that can be 
granted under the present Mining Act, 
these being:

(a) Surface and Mining Rights

(b) Mining Rights Only

(c) Surface Rights Only when the re 
corded holder of the claim pre 
sently holds the mining rights

The Mining Recorder will contact the 
recorded holder to determine how the 
lease is to be issued. About this 
point in time, the Recorder has prob 
ably received a letter from an Ontario 
Land Surveyor stating he has been re 
tained by the claim holder to survey 
the area out.

Prior to issuance of a lease to cover 
a mining claim in unsurveyed territory 
it is a requirement to have the land 
described by an Ontario Land Surveyor 
at the expense of the applicant. The 
Minister may require a plan of survey 
of a mining claim in surveyed terri 
tory as well if a description cannot 
be prepared from existing evidence from 
the present township fabric. The Min 
ing Recorder, under Section 108 (1) ,

grants permission to the Surveyor out 
lining to him terms of survey such as 
road reservations, hydro lines, type 
of lease applied for, and other prior 
grants which may affect the area of 
the mining claim. The Minister grants 
permission for perimeter surveys to 
be performed under the Act.

The surveyor then submits the refer 
ence plan (prints) to Surveys and 
Mapping Branch - Toronto, and the Re 
cording Office applicable. Once Sur 
veys Section have completed their in 
spection, then an approved print is 
sent to the Recording Office. The 
Mining Recorder has to then request 
Surveys and Mapping Section to pre 
pare and forward a legal description 
to cover the claim shown on the plan. 
The Recording Office will prepare a 
Statement of First Year's Rental and 
forward it along with an Application 
for Lease to the recorded holder. 
When the recorded holder has filed 
his application and paid all fees 
applicable, the Recording Office will 
issue Certificates of Record and Per 
formance of Work to cover the claim. 
A Ruling (direction) for the issuance 
of a 21 year lease is then prepared 
and forwarded to our Titles Section 
of the Ministry of Natural Resources 
for the preparation of the title docu 
ment. After the lease is signed by the 
Lieutenant-Governor, for the Province 
of Ontario, it becomes valid. The 
lease is then mailed to the Land Reg 
istrar for registration, and the rec 
orded holder (lessee) is notified as 
well. The lessee can now remove ore 
from the claim under lease because he 
has met the conditions of The Mining 
Act. However, this is subject to 
Governing Legislation. I would recom 
mend the reviewing of Mineral Policy 
Background Paper No. 9 entitled 
'Guide to Legislation Affecting 
Mining in Ontario", available for the 
fee of $15.00 from any Recording 
Office.

When the holder of a mining lease 
produces evidence, satisfactory to 
the Minister, that he is producing 
minerals in substantial quantities 
and production has been continuous 
for more than one year, he is entit 
led, upon application in writing and 
upon surrender of his lease, to a 
patent of the lands or mining rights 
held under the lease.
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One publication that should be con 
sidered as required reading to anyone 
interested in prospecting is "Mineral 
Exploration Topics", (Miscellaneous 
Paper 55). This softbound 173-page 
publication is available for the fee 
of $1.00 from any Recording Office.
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INTRODUCTION

As a representative of one of the 
sponsors of the "Rocks to Riches" 
seminar, I am extremely pleased to 
be able to present to you a little 
of the history of the PDA, its aims, 
objectives, accomplishments and what 
I visualize as its future role in 
the affairs of the exploration 
sector of the Canadian mining 
industry.

Background Information

The Prospectors and Developers 
Association is a Canadian national 
organization and is composed of over 
3,500 individual and corporate 
members engaged in mineral explor 
ation, mining, finance and related 
industries. Member companies account 
for about 90 percent of Canada's 
output of metals and minerals. The 
Association endeavours to disseminate 
the views of its members on a 
national scale and coordinate its 
efforts with those of governments 
with respect to policies and proposed 
legislation affecting mineral explor 
ation.

The membership comprises mainly of 
prospectors, developers, geologists, 
geochemists, geophysicists, execu 
tives of mining companies, students, 
mining engineers and associates of 
the industry in the drilling, 
banking, investment, legal and other 
commercial fields. Many of our 
members and directors are employees 
of the large mining companies and 
our aims and objectives do and must 
support that segment of the industry 
as well as the smaller companies, 
entrepreneurs and prospectors. With 
a large, essentially professional 
group of volunteer directors and 
members, we believe we are most 
effective as lobbyists.

The Board of Directors is made up 
of 48 members and there are regional 
representatives of the PDA in all 
provinces and territories, except 
P.E.I., and affiliated or branch 
associations have been organized 
in various mining centres.

The Association has a close liaison 
with affiliated organizations in 
northern Ontario and in northwestern 
Quebec. We work in cooperation with 
other provincial and national Assoc 
iations and Institutes, such as the 
M.A.C., the C.I.M., the B.C. and 
Yukon Chamber of Mines, the Alberta 
Chamber of Resources, the Saskat 
chewan Mining Association, Northwest 
Territories Chamber of Mines and 
several others.

In recent years, our Association, 
along with the other prospectors 
and mining associations, has sub 
mitted an ever-increasing number of 
briefs to various levels of govern 
ment covering a broad range of 
concerns. Foremost among the many 
areas or topics of concern to our 
members are: (a) taxation; (b) 
Provincial securities and exchange 
regulations; (c) Government land 
withdrawals; (d) Government morato 
riums on exploration for specific 
metals or minerals; (e) environ 
mental restrictions, and (f) mining 
regulations.

Among its past accomplishments, the 
Association proudly counts the 
introduction of Section 83 to the 
former Income Tax Act; advice to 
the Ontario Securities Commission 
since inception; briefs to the 
Carter Commission; advice to the 
Ontario Ministry of Natural Resources 
regarding its proposed new mining 
Act; sponsorship of E.G.M.A.; 
bursaries to technical and mining 
schools and a host of activities 
involving numerous in-house commit 
tees.
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Much of our work, preparation of 
briefs, speeches, the annual con 
vention, liaison with provincial 
representatives, is done through 
in-house committees. We have twelve 
such committees at present.

In 1982, the PDA will celebrate its 
50th anniversary and, as part of the 
celebrations for this event, we plan 
to publish a book on prospecting in 
Canada during the period 1932 to 
1982. We hope that this book will 
do much to make Canadians better 
acquainted with one of the most 
vital and essential industries and 
its contributions to the life and 
growth of Canada.

The Association needs the support 
of individuals and corporations and 
extends a warm and cordial invit 
ation to all in the mining industry 
to join its swelling ranks and 
become involved in its activities. 
There is a crucial necessity to 
inform the public of the prime value 
of our industry.

The Aims and Objectives of the Pros 
pectors and Developers Association 
are:

- to further the legitimate interests 
and goals of the Canadian mining 
industry in general and the 
mineral exploration sector in 
particular.

- to promote the activities of 
prospectors, developers, mining 
companies and related industries 
in their search for and develop 
ment of the mineral resources of 
Canada.

- to seek a fair and reasonable 
share of profits for the pros 
pector, entrepreneur and mining 
company, assuming the high risk 
in the finding of a mine.

- to provide documentation in support 
of our fight against onerous tax 
ation by all levels of government.

- to provide information and advice 
to governments that will help them 
to assess the impact that their 
policy decisions will have on the 
nation, province or community over 
the long term.

to organize activities such as 
discussion groups, an annual con 
vention, seminars, and to conduct 
meetings and disseminate inform 
ation calculated to inform our 
members and the public of our 
positive approach to a healthy and 
prospering environment in the 
mining industry.

to encourage interest in mineral 
resource education and to support 
educational institutions in the 
development and implementation of 
professional and vocational pro 
grams of merit.

to provide advice and constructive 
criticism to Securities Commis 
sions and other regulatory bodies 
of proposed regulations relating 
to the financing of junior explor 
ation and mining companies.

to keep members informed of 
national and provincial legis 
lative developments that are of 
concern to their welfare.

to raise the level of general 
public awareness and knowledge of 
the importance of the mineral 
industry to the economy of Canada 
and all Canadians.

Activities and Accomplishments

- submission of briefs to Securities 
Commissions regarding regulations 
affecting individuals and junior 
exploration companies.

- briefs to Provincial and Federal 
regulatory bodies respecting 
taxation, fees, assessment requir 
ements, land withdrawals, 
moratoriums, mineral laws, mining 
regulations, environmental restri 
ctions and other allied subjects.

- monthly meetings of directors to 
plan courses of action on subjects 
and issues of concern to our 
members.

- participation and liaison with 
other Canadian mining associations 
(e.g. M.A.C., C.I.M.) in joint 
public relations programs in an 
effort to enhance the public's 
image of mining.
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hosting and organizing a major 
convention each year during which 
high-calibre topical and technical 
information is disseminated and 
at which the latest innovative 
mineral exploration services, 
techniques and equipment are 
exhibited.

provision of visual and written 
material, including the "PDA 
Recorder", to illustrate the 
benefits, achievements and news 
of the mineral industry.

participation in and support of 
seminars organized by others.

encouragement of good fellowship, 
camaraderie and liaison among 
individuals, companies, suppliers, 
etc.

maintenance of a mining library 
at the head office of the Associ 
ation primarily for the benefit 
and use of its members.

support for the establishment of 
a junior mining exchange for new 
mining ventures.

maintenance of an awards committee 
to identify worthy accomplishments 
in prospecting and mine develop 
ment.

more recently the PDA has become 
deeply involved in preparing 
briefs to various provincial 
governments and the federal 
government objecting to the 
closing of large land areas to 
prospecting. Similar briefs have 
been submitted to appropriate 
authorities to discourage the 
arbitrary declaration of morato 
riums that would prevent any 
exploration and development of 
particular metals and minerals.

Exploration Activity

During the past few years, mining 
exploration in Canada, and indeed 
worldwide, has been at a high level 
of activity spurred by intensive 
uranium exploration programs and

renewed interest in gold due to 
historically high gold prices. The 
higher gold price has been instru 
mental in reviving the search for 
gold in most old mining camps in 
Canada and saving many base metal 
operations from going under in a 
fairly extended period of low base 
metal prices.

It is encouraging to experience this 
high level of exploration in most of 
the provinces and territories 
despite some adverse regulations 
imposed by both provincial and 
federal levels of government.

At a period in time when Canada, and 
indeed the world, requires more metal 
and mineral products, legislators, 
politicians and certain minority 
interest groups seem determined to 
create more constraints and blockages 
to the further development of our 
vast mineral resources.

It is expected that, over the fore 
seeable future, explorationists will 
likely intensify geographical 
diversification and as more con 
straints towards prospecting and 
mining develop in Canada, the large 
corporations, at least, will conduct 
grassroots exploration in other 
countries. This is unfortunate as 
forecasts indicate that the relative 
position of minerals in the Canadian 
economy will decline as it has for 
the past several years.

Industry Concerns and Actions Taken 
by the PDA

In recent years, our Association, 
along with the other prospectors 
and mining associations, has sub 
mitted an ever-increasing number of 
briefs to various levels of govern 
ment covering a broad range of 
concerns. Unfortunately, it appears 
that some government departments have 
difficulty in implementing many 
reasonable and effective recommend 
ations, presented by associations, 
whether they wish to or not. This 
could be due to the lack of communi 
cation, understanding and differences 
with other departments in the same 
government.
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It may be of interest to note that 
we recently polled our 48 directors 
to ascertain what issues they regard 
as being most important and although 
we have not received all 48 returns, 
we have sufficient data to be able 
to say that: (1) Mining Taxation,
(2) Government Land Withdrawals,
(3) Government Moratoriums on Explor 
ation for Specific Metals and 
Minerals, (4) Provincial Securities 
and Exchange Regulations, (5) Envir 
onmental Restrictions and (6) Mining 
Act Revisions are, at present, the 
top six among a list of a dozen or 
so issues which are of greatest 
concern and worry to our industry.

Taxation

With the introduction of the new 
Income Tax Act on January l, 1972, 
the earlier tax incentives provided 
to the mining industry were sub 
stantially reduced and it failed to 
give adequate recognition to the 
high risk characteristic of the 
industry. The taxability of the 
sale of mineral properties and the 
removal of the prospectors' and 
grubstakers' exemption had a most 
unfavourable effect on the level of 
exploration at that time. It 
virtually wiped out individual 
initiative and the smaller entre 
preneurial groups in Canada   a 
sad turn of events for everyone in 
the industry knows that the majority 
of the mines in this country have 
been found by the prospector and 
smaller exploration companies.

The PDA has continued in its efforts 
to bring about a change in such tax 
laws. For example, we have held 
meetings with cabinet ministers in 
Ottawa regarding federal taxation 
and other matters. We have focused 
on such areas of taxation as: (1) 
deductibility of exploration expend 
itures; (b) deduction of earned 
depletion; (c) re-instatement of the 
tax exemption clause on income 
derived from the sale of claims by 
prospectors and grubstakers; (d) 
removal of the capital gains tax, 
and so on. To bring about such 
changes has not been an easy task 
but we shall not give up in our 
efforts.

Moratoriums

The arbitrary declaration of morat 
oriums on prospecting or in the 
development of a specific mineral 
or metal simply for election purp 
oses or in hopes of improving the 
popularity rating of a politician 
in his riding is, in our opinion, 
simply not in the best interests of 
the province or the nation. The 
PDA has taken action in two recent 
instances on behalf of its members, 
the latest being in the form of a 
letter to the Hon. Ron Barkhouse, 
Minister of Mines and Energy of 
Nova Scotia, with regard to the 
possibility of that government 
declaring a moratorium on uranium 
prospecting. The thrust of our 
letter endeavoured to convince the 
Minister that uranium mining in 
Saskatchewan and Ontario is pro 
ceeding satisfactorily under prudent 
environmental regulations that will 
ensure the health and safety of the 
miners and the general public and 
at the same time create little or 
no contamination of the surrounding 
region, and that the whole issue in 
Nova Scotia may be supercharged with 
emotion resulting in hasty, arbi 
trary decisions that will be much 
regretted later.

The B.C. government's sudden declar 
ation of a moratorium on uranium 
exploration and mining in February 
1980 not only surprised the mining 
industry in B.C. but it also shocked 
the rest of the industry outside of 
the province. The PDA was contacted 
by the B.C. and Yukon Chamber of 
Mines which resulted in a letter 
written to the Premier of B.C. 
expressing our concern and whole 
heartedly endorsing the objections 
by the Chamber of Mines to such 
hasty and arbitrary action.

We invited the B.C. Minister of 
Mines and Petroleum Resources to 
address our March 1980 Convention 
on this issue but he declined. The 
B.C. and Yukon Chamber of Mines is 
continuing with its efforts to 
reverse the situation or at least 
if the Premier of B.C. still feels 
that moratorium should be main 
tained, the Chamber of Mines
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recommended "the remaining 5-1/2 
years should at least be spent in 
developing a framework of regul 
ations, standards and licensing, 
and inspection procedures so that 
exploration can commence soon after 
the moratorium ends."

Security Regulations and the Junior 
Mining Company

In addition to our briefs and 
recommendations to the Ontario 
Securities Commission, we recently 
were asked to comment on certain 
policy statements proposed by the 
Quebec Securities Commission.

We believe that our submission to 
the various securities regulatory 
bodies in Ontario, Quebec and 
British Columbia have been of some 
help to the junior mining company 
but considerably more needs to be 
done as the existing regulations, 
for the most part, are unrealistic 
and complicated. We feel that a 
new set of rules, for Ontario and 
Quebec in particular, should do 
much to bring about a resurgence 
in the junior mining companies and, 
in turn, bring about an increase 
in mineral exploration across 
Canada.

To deal with the broad principle 
to which our Association subscribes, 
I wish to quote portions of the 
preamble to our response to the 
Discussion Paper regarding "Revision 
of Securities Regulations in B.C.":

"The Association endorses the 
fundamental concept of the Discus 
sion Paper that shareholders of 
public companies should be provided 
with protection through "full, 
continuous and timely disclosure 
of material events". The best means 
of protection for public partic 
ipants in securities markets are the 
natural checks and balances inherent 
in a free market system based on 
such principles.

Fraud and other unscrupulous prac 
tices should be dealt with under 
the Criminal Code and relevant 
provincial statutes. Risks of 
speculating against Mother Nature's 
odds must not be misconstrued with 
dishonesty."

The public, the regulatory authori 
ties and stock exchanges should never 
lose sight of the fact that the 
trading facility can do nothing to 
mitigate risk exposure insofar as 
the "informed investor" is concerned. 
Risk abatement cannot constitute a 
regulatory or trading function.

Losses due to risk exposure should 
be dealt with through corresponding 
incentives in the tax system. In 
vestors can and do rate investment 
and speculative opportunities. By 
utilizing the stick and carrot 
method in the tax system the inves 
tor can be induced to serve the 
economic interest of society by 
directing funds into new business 
enterprises. The various taxing 
authorities hold exclusive juris 
diction over the direction and flow 
of capital and are the only govern 
ment agencies capable of balancing 
risk and reward expectations and of 
providing offsets for the losses 
which must inevitably occur in such 
high-risk situations.

In Ontario, a securities and exchange 
regulations committee, headed by 
Mr. David G.C. Menzel, Q.C., is 
reviewing that province's regulations 
and policies concerning, among other 
things, junior mining companies. 
The PDA has two representatives on 
this committee.

Environmental Restrictions

Our general philosophy, as expressed 
to governments in a number of briefs 
relating to specific issues, is that 
mining companies are giving more 
time, money and thought to the 
environmental consequences of their 
activities in future exploration. 
Mineral exploration and mining 
operations can be carried out in a 
manner compatible with nearly any 
environmental situation and it will 
be the industry's job not only to 
see that they are so carried out but 
we are and will continue to do our 
utmost to convince the public that 
we are. As far as mining is con 
cerned, we share with all other 
industries the collective respons 
ibility for giving inadequate 
attention in the past to the broad 
effects on the environment of 
industrial activity. In fact, as
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far as the past is concerned, every 
one is really to blame because the 
effects of industrial activity on 
the environment were just not an 
issue. All this has now changed, 
and we believe it rightly so, as we 
all have to live together as pleas 
antly as possible on this increasing 
ly crowded planet. We realize that 
the ecology must also be preserved 
as much as humanly possible but not 
totally at the expense of a nation 
having to suffer from fuel and 
mineral shortages.

In a sense, therefore, we have to 
welcome the constraint of environ 
mental controls affecting mining as 
being in the broad public interest. 
Now that the great awakening has 
occurred, however, and as the whole 
issue is emotionally supercharged, 
there is a real risk that controls 
and restrictions will be imposed for 
their own sake, to satisy public 
opinion, or even a small group of 
ecologists, in an arbitrary and 
irrational manner.

Mining operations are difficult to 
disguise, although mines actually 
disturb less surface area than do 
all the roads in Canada, (130,000 
acres for mines versus 30 million 
acres in paved highways). However, 
most mining companies recognize their 
duty to the future in preventing any 
form of air or water pollution and in 
restoring, as far as is practical and 
economically feasible, the mined 
areas to a state not inconsistent 
with the surrounding natural area.

The additional cost burden to carry 
out environmental controls in mining 
will be high but it can be borne 
initially by the industry. In time, 
however, it will inevitably have to 
be borne also by the consumer in the 
form of higher product prices.

Alienation of Mineral Lands

Over the last few years we have 
experienced an alarming increase in 
land withdrawals by both the pro 
vincial and federal governments. 
We endeavour to keep on top of such 
matters and we have pointed out to

governments how serious this action 
has been in discouraging exploration 
in certain areas. For whatever 
reason, whether it is Native claims, 
provincial parks, etc., the overall 
effect when examined objectively does 
not benefit the average Canadian, 
the Province or Territory, nor Canada 
at large.

Where potential park lands offer 
geological attractiveness for the 
discovery of valuable minerals, the 
presumption should not be for 
non-development simply because it 
contains rich wild-life resources 
but, on the contrary, if the social 
or economic needs suggest that 
exploitation is warranted, then it 
should and can be done in a manner 
that will show maximum respect for 
the natural character of the region 
or site. Mineral production costs, 
of course, will be higher but this 
is the additional price we must all 
accept if we wish to preserve an 
important industry in Canada while, 
at the same time, preserving nature.

Even with all the controversy that 
has been aimed at natural resource 
development, one cannot deny the 
basic fact that man's livelihood 
is derived from the Earth; nor can 
one ignore the desire to maintain 
(at least) our standard of living 
through the use of metals and 
minerals. In some fashion these 
mineral resources must be developed.

Without the use of the products of 
mining, the world could support only 
a very small fraction of today's 
population living under the most 
primitive conditions.

As I mentioned earlier, the PDA has 
submitted a number of briefs to 
governments, particularly the Ontario 
and the federal governments, object 
ing to the closing of large areas of 
prospecting.

Compulsory Government Participation

In various provinces throughout 
Canada, the trend towards government 
participation and intervention in 
exploration continues. Canada leads

84



JOHN MCADAM

the world in per capita production 
of minerals and metals mainly as a 
result of the private enterprise 
system based on incentives and 
motivation. With the Manitoba 
government eliminating compulsory 
participation a few years ago, we 
have a good example of where the 
results have been positive and the 
change has been well received by all 
sectors of the mining industry.

Our poll indicated, however, that 
direct government involvement in 
mineral exploration was not nearly 
as objectionable as the five items 
I have already discussed.

Public Image and Public Relations

Although mining's image seems to 
remain low with the general public, 
there has been a slight improvement 
over its rating of ten years ago. 
Unfortunately, political expediency 
and news media distortions override 
the less newsworthy facts and common 
sense pertaining to mining and 
exploration. Nevertheless, we will 
not lessen our effort to create a 
better public understanding of the 
importance of this vital industry.

Although the producing mines are 
taking the brunt of the criticism, 
the Prospectors and Developers 
Association has worked diligently 
with the Mining Association of Canada 
and the Canadian Institute of Mining 
and Metallurgy with their "Educa 
tional" and "Face-to-Face" programs. 
The PDA has provided public speakers 
as well as substantial funds for an 
Association with a small budget.

As I mentioned earlier, as part of 
our celebrations in 1982 for our 50th 
anniversary, we are planning to 
publish a book which will cover pros 
pecting in Canada from 1932 to 1982. 
This historical document will record 
the adventurous, pioneering first 
search for mineral deposits that 
founded the important mining industry 
in Canada. It should offer excellent 
public relations for the mining 
industry and point out the high-risk 
nature of our business.

Annual Convention, Meetings and 
Seminars

Our annual convention, held in the 
month of March, has been a great 
success over the years and attendance 
seems to break a new record each year 
over the previous year. During the 
years 1979, 1980 and 1981, for 
example, attendance figures were 
2,700, 3,000 and 3,800, respectively.

In September 1979, we sponsored and 
organized, on conjunction with the 
Centre for Resource Studies, Queen's 
University, a seminar to openly 
discuss the future role of the 
junior mining company in Canada. It 
was considered a success not only in 
terms of attendance but particularly 
in that we were most fortunate in 
obtaining speakers of stature and 
influence. There were, of course, 
some harsh realities that had to be 
faced at the time but since then the 
Association has continued its dia 
logue with the Ontario Securities 
Commission in particular but also 
with the Vancouver Stock Exchange 
and the Toronto Stock Exchange 
indirectly.

Ontario Mining Act Revision

As many of you know, the Ontario 
Mining Act has been in for a major 
overhaul for over two years. I 
expect the cost of the labour 
portion of this study and overhaul 
will be frightfully high; what I 
would be most curious to know, 
however, is whether any new "parts" 
went into it. At the request of 
the Ontario Minister of Natural 
Resources, the PDA has submitted 
briefs and letters containing a 
number of suggestions for change. 
We still have an active Mining 
Regulations Committee which has been 
collaborating with officials of the 
Ministry and we welcome such oppor 
tunities for input but we feel that 
a revised Act is long overdue.

Land Use Plan Studies by Governments

The PDA is most interested in the 
strategic land use studies and sup 
port such planning in principle.
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We agree that no special interest 
group should have exclusive access 
to Ontario's natural resources. 
However, we urge the Ontario 
government not to regard mining as 
unimportant or, at least, as less 
important than say, for example, 
forestry or tourism.

Closing Remarks

Ladies and Gentlemen ..., in closing, 
I would like to thank you for 
inviting me to speak to your highly 
successful "Rocks to Riches" 
seminar. The P s D Association 
would be pleased to work in 
cooperation with your group again 
at any time. As you see, the making 
of a mine today is not quite like 
it was in the "good old days". In 
addition to a certain amount of 
luck, much technical and financial 
expertise, one needs to consider 
the time, effort and cost to handle 
the political, social, environmen 
tal, and public relations aspects 
that are now so extremely important 
in this business.

Thank you.
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Rejuvenation Development

In general, we become aware of these 
activities in much the same way as 
a Green Field Development; however, 
in many cases a Ministry of Natural 
Resources work permit may not be 
required and hence, we have to rely 
even more heavily on direct contact 
by the developer. In most cases, 
there has already been substantial 
disruption of the environment during 
the former operational phase of the 
property in question, which may be 
a continuing problem in some 
instances (for example acid mine 
drainage), depending on the imple 
mentation and success of stabiliza 
tion programs. We must be contacted 
before there is any significant 
change to the property such as bulk 
sampling, shaft dewatering, pit 
dewatering, surface drainage altera 
tion, tailings or spoil pile move 
ment, rock pile movement, etc. 
Concerns which we must jointly 
address for these operations are 
very similar to those for the Green 
Field Development; however, we must 
also consider the following:

1. treatment and discharge of 
shaft water;

2. treatment and discharge of 
pit water;

3. disruption of tailings areas, 
waste rock dumps and 
spoil piles;

4. road and building construction;

5. disposal of solid wastes and 
materials.

In the above presentation, I spoke 
of general concerns and general areas 
which need be addressed for these 
developments. However, to be sure 
there is no misunderstanding, the 
law clearly states that in the 
Province of Ontario a proponent 
must obtain formal approval prior 
to construction for:

1. withdrawing more than 50,000 
litres per day of water from 
any lake, river, stream, pond, 
spring or groundwater source;

2. discharging any liquid waste 
including cooling water, 
drilling fluid, wash water, 
dust suppressent water, 
oily water, domestic sewage 
water, mine water, pit water 
or contaminated surface 
drainage;

3. discharging any air emission 
including drill dust, boiler 
plant stack emissions, silo 
dust, etc.;

4. disposing of any solid waste 
including tailings, sludges, 
overburden, and waste rock;

5. noise, vibration or odour 
sources.

As stated at the outset, time is 
simply not available to deal with 
each piece of legislation in detail 
nor is it available to deal with 
subsequent stages of the project 
development. Assuming initial 
contact is made at an early 
stage, continuing dialogue between 
yourselves and Ministry staff 
should allow us to approach 
the various stages of the develop 
ment in a rational, logical and 
legal fashion.

In closing, I'd simply like to 
offer a personal observation  
the price of a phone call certainly 
has gone up, but it's still a real 
bargain in starting off on the 
right foot in any new undertaking.
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