REPUBLIC OF SOUTH AFRICA
DEPARTMENT OF MINERALS AND ENERGY
EXAMINATION FOR THE MINE SURVEYOR’S CERTIFICATE OF

COMPETENCY
DATE: 16 April 2009 (Thursday) TOTAL MARKS: 100
TIME: 12:30 - 15:30 (3 Hours) TO PASS: 50
MINING ECONOMICS II

NOTE:

I. Any pocket calculator may be used and intermediate results need not be shown.
The make and model number of the calculator used must be noted on the front
cover of the answer book. '

2. Tables that may be used are attached hereto.

Graph, Probability and Log paper will be supplied if required

4. Your examination number must be written on all graph paper and loose sheets
that are handed in with your examination script.

L

Question 1:

a) Explain what is meant by the following terms:
i) Ordinary Kriging '

if) Point Kriging

iii) Simple Kriging

1v) Skewness

V) Kurtosis

vi) Coefficient of Variation

vil}  Anisotrophy

b) Draw an annotated sketch of a Spherical Semi-variogram illustrating your
understanding of the function of the following components;

1) Nugget
it} Sill
iii) Range

[20 Marks]




Question 2;

The following values are available for a block of ground on a gold mine.

Upper sampling value (cm.g/t) | Cumulative frequency (%)
4 5
7 6
12 8
29 12
46 18
80 25

120 35
180 50
280 68
450 82
800 93
1200 98
w 100

a) Determine, by means of a graph, whether the distribution is a normal or a log
normal distribution,
b) Determine, by means of a graph, whether this is a two or a three parameter
distribution.
¢) Determine the parameters of the distribution from the graphs.
[30 Marks]

Question 3:

The results of an exploration programme based on 240 samples of approximately 3 tons
each, show that the values are normally and randomly distributed with a mean value of
33% MgO and a standard deviation of 10.6% MgO. It is estimated that 30 000 000 tons
would be payable with a pay vatue of 37.9% MgO for a mining pay limit of 26.8% MgO.
However, the minimum quantity that can be allocated to either the mill or waste dump is

a truck load of 30 tons.

a) Calculate the total fons in the deposit,
b) Determine the payable fons and pay value for the given mining conditions.
c) Determine the 90% confidence limits for the mean value.

[20 Marks]




Question 4;

The following cash flow is anticipated for a mining project,

Year

0 (Initial Investment)

1

2

3

Cash Flows

K -100 000

R50 000

R8O 000

R30 000

Should the mming company invest in the mining project if the discount rate is 29%?

Question 5:

A project is expected to generate the following cash flow stream.

Year Cash Flow
0 (Initial Investment) | R -1 500

1 R 900

2 R 800

3 R 500

a) Determine the internal rate of return for the project.

b) Is the project acceptable if the hurdle rate 17%?

{5 Marks]

[15 Marks]



Question 6:

Develop a cash flow schedule for a small high capacity mine based on the following
information:

Development Period 2 years

Production Period 10 Years

Capital Expenditure (CAPEX) millions RoOm in first year
R8m in second year

Annual Revenue millions R5m in the first year of production
R9m thereafter
Annual operating expenditure (OPEX) R2m in the first year of production
millions R3m thereafter
Tax Rate 40%
{10 Marks]

Total Marks [100]



IABLE 3

AREAS
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STANDARD
NORMAL CURVE
from O to 2 1

| . 0 1 2 3 4 5 6 1 8 9
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TABLE &

TABLE FOR THE COMPUTATION OF TONNAGE AND GRADE ABOVE CUTT-OFF FOR THE

NORMAL DISTRIBUTION

cut-off below the mean Red%ﬁ?d Cut-off above the mean
cut-o =
Tonnage v-factor PV = MV + uo u-factor Tonnage
proportion proportion
50.00 0.798 .00 ¢.798 50.00
51,99 0.766 0.05 0.830 48.01
53.98 0.73% 0.10 0.863 46,02
55.96 0.705 0.1% 0.896 44.04
57.93 0.675 0.20 0.529 42.07
£9.87 0.646 0.25 0.964 40,13
61.79 0.617 0.30 ¢.958 38.21
63.68 0.589 0.35 1,034 36.32
65,54 0.562 0.40 1,089 34.45
67.36 0.535 0.45 1.106 32.64
69.15 0.509 06.50 1.142 30.85
70.88 0.484 0.55 1.180 28,12
72.57 0.459 0.690 1,217 27.43
74.22 0.435 0.65 1,286 25.78
75.80 0.411 0.70 1.295 24,20
77.34 0.389 0.75 1.334 22.66
78.81 0.367 0.80 1.375 21.19
80.23 0.346 0.85 1.415 18.77
8l.59 0.326 0.90 1.457 18.41
82.89 0.306 0.85 1,499 17.1}
84.13 0,287 1.00 1.542 15.87
85.31 0.269 1.08 1.586 14.69
86.43 0.251 1.1¢ 1.831 13,87
87.49 0.235 1.15 1.677 12,51
88.49 0.219 1,20 1.724 11.51
89.44 0.204 1.25 1.772 10.56
90.32 0.189 1.30 1.821 9.68
81,15 0.178 1.35 1.872 g8.85
§l,82 0.162 1.40 1,923 8.08
B2.65 C.150 1.45 1.977 7.35
63,32 0.138 1.50 2.033 6.68
53.94 0.127 1.55 2.098 6.06
54.52 0.117 1.60 2.147 5.48
95.05 0.107 1.65 2.208 §.95
95,54 0.058 1.70 2.270 4.46
95.99 0.050 1.75% 2.335 4.01
96.41 0.082 l1.80 2.403 3.89
96.78 0.074 1.85 2.473 3.22
97.13 0.067 1.90 2.546 2.87
87.44 0.061 1.95 2,622 2,586
97.72 0,055 2,00 2.701 2.28
97.98 0.050 2.05 2.784 2,02
98.21 0.045 2,10 2,870 1.79
98.42 0.04¢0 2,15 2,981 1.58
98,61 0.036 2.20 3,055 1.39
98.78 0.032 2.25 3,155 1.22
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PROBABILITY PAPER
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LOGARITHMIC PROBABILITY PAPER
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SOME USEFUL FORMULALE
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