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®) Config A Whatis the value of (V)




image49.png
M \hatis the range of the 95% confidence interval? Le. calculate range —
2 decimal places.

e — 2w Specily answer to





image50.png
Whatis the variance when using only the central sample to estimate the grade of the block? Specify your
answerto 2 decimal places.
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0 ifthe threshold of contaminant concentration for land re-use set by the regulatory authority is § ppm, what
s he probabilty that his block of ground is fit for re-use based on the kriging estimation ? Specify answer
o3 decimal places.
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(k) Wnatis the value of the central weight Ay ? Specify answer to 3 decimal places.
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M When Cq — 0 whatis the new value of the ceniral weight Ay ? Specify answer to 3 decimal places.
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(M) From the statements below, identify those statements that are correct

-, When the nuggetis reduced to zero, the ceniralsample A7 receives less weight
@

] The kriging equations do not work when the range is less than the size of the block

When compared to an estimate using justthe central sample, the additional 4 samples outside the
(] block improve the estimated grade

When the nuggetis reduced to zero, the central sample Ay receives more wieight

The variance of the estimation error does not depend on the grade value at the sample location
(] inside the block

Itis betterto have the outer samples clustered in a similar region than have them spread around the
] block (as per the figure)

-, The technique only works forfectangular blocks and il not work for an feguiar geometry.
=]

When compared to an estimate using justthe central sample, the additional 4 outer outside of the
() block do not offer any advantage
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(€ cong A Whatis he value of o2,





image6.png
(4 Config B: Whatis the value of §(vg, V)
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(€) Config B: Whats the value of 5(4v, V)
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M Config B: Whatis the value of 7(4u, 4v)
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(©) Config B Whatis the value of o2, forhe 4 samples ?
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) Config G: Whatis the value of (5v, V)
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@ Config C: Whatis the value of 5(5v, 5v)
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@ Contg C: Whatis the value of o2, forthe 5 samples ?
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(K) Comparison: Which of the following statements is TRUE? Note that there are multiple TRUE statements,
please identy AL ofthem

Configuration C will cost much more than configuration B because the additional sample in the.
() middle of the block implies that many additional dillholes are needed when you repeatthe process
on a regular grid over a large region.

-, The decision over the spacing and confguration of samples il depend on budgetary constains,
the adequacy of the estimation, and other constraints of a potential mining operation

Configuration B is more worthwhile than configuration A for the same cost, when you consider that
) samples are taken on a regular arid over a large region there will always be 4 neighbouring
‘samples (so why not use them to improve the estimation).

() Configuration C should always be used in practice even if it costs more to drll the extra samples

- Configuration A should aways be used in pracice because the extra samples cost more but do not
C
" improve the estimation by much

() Configuration C has the lowest variance

() Configuration A has the lowest variance
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Consider a cross section with three panels of respective sizes lq = 40 m. I, = 90m, lc = 20m, Iy = 240m,
where each has a line of samples along ifs centre, at a sampling interval of ; — 8 m, as shown in the figure
below. The variogram parameters of the accumulations are those of an isotropic spherical model, namely Co=2
(%m}2, C=9.4 (%m)?, a=180 m.

Using the method of ine and section terms determine the extension variance of the samples to the section. The
‘mean accumulation is ac=10 %m and the specific gravity is sg=3. Itis planned to mine 10,980 tonnes of metal
from the section. What s the probabilty that the target will not be reached?

Numeric answers only. See specific questions for desired level of precision. Note that parts (d) and (e) can have
‘small variances. To avoid the issue of negative variances, retain a high level of precision for all calculations (Do
notuse graphs, use the HFX calculator, and perhaps use Excel for all other calculations to avoid rounding issues).
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Panel A Panel B Panel C
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(@ Whatis the value of(1;), Hint use Fio for length £;
omitnugget from this calculation f desired

‘Specity 2 decimal places in your answer. You may.
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() Winatis the value of7(o,1;), Hint Use X for sample at midpointoflengih I; m. Specify 2 decimal places
inyour answer. You may omit nugget from this calculation f desired
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() Whatis the value of o2, . for sample at midpointof length £; m. Specify 2 decimal places in your answer.





image1.png
Consider three blocks, each with dimensions L,=20, L,=20. The variogram has parameters Co=17, C=7.2, a,=50,

2,200
For each configuration please dstermine the estimation variance s2,, when using the indicated sample(s)to
estimate the grade of the block.

* o ® ©
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@ Whatis the value ofthe line term o2 . iven the fine has for[30 x &] m segments of ength I; m. Specify 3

i
decimal places in your answier.
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) Whatisthe extension variance of panel A Hint Use o2, = Gy +2+ +Xop ~Fip - Fyp wraine

oflength Ly m down the middie of a panel ofsize (1 ,zy) muhere G = G /Iy Speciy 3 decimal
places in your answer
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0 Wnatis the sum ofthe panel term and the line term for panel A? Specify 3 decimal places in your ansurer.
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(9 Whatis the sum ofthe panel term and the line term for panel 87 Specify 3 decimal places in your ansurer.
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(M Whatis the sum ofthe panel term and the line term for panel C? Specify 3 decimal placss in your ansiwer
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@ Wnatis the variancs of the section (all three panels)? Specify 3 decimal places in your ansurer.
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O ifthe mean accumulation is ac=10 %m metal and the speciic gravity of the ore is sg=3, Whatis the
probabilty o being able fo mine 10,980 tonnes? Assume a normally distibuted variable. Speciy 3 decimal
places in your anser.
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‘The figure below shows drill-hole intersections with a gold orebody; ‘X' indicates intersection with the
mineralisation and ‘O’ indicates no intersection with the mineralisation.

X %% x000000
X % % % %0000 X
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> 3¢ 3¢ 3¢ 3 3 %
xx00xxxx00
xx00xxx000
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X X% 0 X% X X X X X X

“The grid rectangles are 60 m x 50 m. The mean thickness of the orebody, as measured by the drll-hole
intersections, s h = 2.5 m and the mean accumulation is ac = 14.5 m g/#; the correlation coeficient between
thickness and accumulation is r,,.. — 0.74. The average density (specific gravity) is d — 2.6 ¢/m? and the
variance of the specific gravity measurements s o3 — 0.09 (¢/m?)2
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The semi-variogram for accumulations has the following parameters:
C0ac — 35 (mg/t)? als = 130m
Cac =9 (mg/t)? agi = 230m

The semi-variogram for thickness has the following parameters:
€0, = 06m2
¢ =15m?

Frovided equations:

2
o N, N;
A'; "12 &+ 0.0600 Tﬂ where Ny > Ny
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(@) Whatis the relative variance in the area? Specify your answer to 6 decimal places.





image2.png
‘This question s in parts, so you must enter results for individual terms of the calculation. Note that your final result
focach 52, mustinclud h nugae btincidusl s ay ot e nugget and il b mared corecy,

Please enter your answer is correct to 2 decimal places.
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{®) Wnatis the extension variance of the thickness o2 ? Specify your anser to 2 decimal places.
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() Whatis the extension variance of thickness for the orebody & ? Speciy your ansuwerto 4 decimal places.
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(@ Wnatis the extension variance of the accumulations 2, ? Specify your answer to 2 decimal places.
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(€) Wnatis the extension variance of accumulations for the orebody &2, ? Specify your answer to 4 decimal
places.
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n

o2
Vinatis th reative variznce ofthe tonnage estimats —L-2 Specify your answer o § decimal places.
T
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(@ o2
Whatis the relative variance ofthe grade estimate —-2 Speciy your answerto 5 decima places.
o
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) Whatis the estimated tonnage for the orebody? Specify your answer in fonnes founded to the nearest
1000.
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Whatis the range of the 95% confidence infervalfor tonange estimate. L. range = diference in upper and
Tower 95% its = (Tus — T). SPECHy your answer in tonnes rounded to the nearest 1000
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G0 Wnatis the estimated grade for the orebody? Specify your answer to 2 decimal places.
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(k) Wnatis the range ofthe 95% confidence interval for grade estimates. L. range = difierence in upper and
Tower 95% lmits = (g,.,, — 9, )- SPECify your answerto 3 decimal places.
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(@) Config A Whatis the value of 3(vy , V)?
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0 Which aspect ofthe tonnage calculation has to the most potential for reducing the variabiliy of the
estimate (select 1 only)?

) The Range Parameter
1) The Thickness

) The Grade

) The Accumulation

() The Area

) The Carrelation

(] The Density
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(M) Which of he following are assumptions that were made during the calculations? (Identify all correct
instances)

(7] The geoogy is adequately represented by a spherical model
7] The samples are representative of the orsbody.
(] There is significant correlation between thickness and specific gravity

(- e extension varance of accumulaons and hcknesses depend o el fespecive mean values
forthe orebody

) The region is isotropic.
(] The boundary is well defined by the sampling orid

] The errors are normally distributed
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Ablock of size Ly = 50 m, Ly = 50 m, lies in a contaminated area. It has been sampled by five samples as
shown inthe figure below, with a central sampl, two east-west samples separated by Az — 40 m and two
north-south samples separated by Ay — 55 m. The spatial variation of the contaminant concentration can be
characterised by semi-variogram with the fllowing parameters:

Cp = 6.4 (ppm)2,C = 101 (ppm)2, @ = T0m, s = 110m

‘The observed samples at sach location were recorded as:

21 = 148 ppm, 29 — 1.7 ppm, z3 — 4.7 ppm, z4 — 1.7 ppm, z5 — 3 ppm.
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(@ Whatis the value of 7(v; , v )? Specty ansiwer o 2 decimal places. (Note: You need to includ the
nugget)
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(0)  Wnatis the value of (v , v )7 Specify answer to 2 decimal places. (Note: You need to include the
nugget)
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(€)' Whatis the value of 7(uiy, v3 )? Specity answer o 2 decimal places. (Note: You need to includ the
nugget)
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(@ Whatis the value of 7(vy , V)? Specity your answer to 2 decimal places. (Nofe: You need o include the
nugget)
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() whatis the value of (v, V)? Specify your answier t 2 decimal places. (Nofe: You need to include the
nugget)
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M Whatis the value of 7(v3, V)? Specify your answer to 2 decimal places. (Note: You need to include the
nugget)
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(00 Wnatis the best estimate =* ofthe block based on the 5 samples? Specify answer to 2 decimal places.





