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COlfCLU8;[ONS

At a ~% Pl';)"I"Zn cutoff, 'tot.al metlll flagged in pit. and
Mined January 1, 1.990 to April 30, 1.990 was 153,860
tonnes. Metal predicted by the 1990 budget reserve baBe
(F8908 interpretation) within the actual mined volume was
178,810 tonnes. This represents a 5hcrtfa11 of 14%.

Shortfall is due in part to:

1. Ramp recovery and unconventional mining techn1~es

from 3610 to 3710 benches.

2. Unrealiabl1ity of blasthole sampling and· data
handling techniques when sa~plinq twenty foot bench
intervals from blastholes drilled two benches at a
time. CUrrent blasthole database is poorly suited
to volume accounting in a ramp recovery situation.

3. Extra dilution incurred when blasting at a forty
foot interval in ore. The reserve prediction is
basad on a twenty foot composite lenq"th and does not
account for additional mixinq and dilution :which
Occur& in a forty faot blast.
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4. LOW grade blastnole comparison in the tirst quarter
are inconclusive because s1gn1tlcant material below
5' P)::l+Zn was wasted an(1/or not 1nclutted in the
blasthole databaSe.

5. Unconventional mining methods such as blasting ore
on forty foot lifts and. wasting lower grade material
was carried out to shorten a high grade ore millfeed
gap. As predicted, ore grades and tonnes are
siqnificantly higher on the 3490 bench and the
conservative F8908 prediction is confirmed on the
3470 bench by deep blastholes.

pJacyaatoR

BlastholQ reserves mined in the first quarter of 1990
were oaloulated from primary blasthole data oollected and
oompiled a~ the Faro minesite. For the purposes of this
study, blaathole reSlerveg were re-calculat.Ad by 'two
differen~ mGthods.

1. BLASTHOLE FLACc;ED iN PIT Rll:SERVES aro classified
baaed on the assay of the blacthola and tha
practicali~y of seleotively mining the blas~hole.

The block .i~e i. defined by the blaethole spAcing
which is generally 20 ft. x 20 f~. x 20 it.
Classifying, grouping and fll:lg9in9' in the pit of
blasthole reserve blocks wa$ completed by the Paro
geologists.

2. BLAstaOLE INDICATED RESERVES are classified based
entirely on the ass~YI without regard to the
pract.1cality or mining. compar1son ot the two types
of reserve calculat10ns will give a ball parK
estimation of the mining dilution encountered.

For the reserves mined in the first quarter of 1990,
dilution calculated by this lUethod indicates mining
dilution of 10% at 3.37 PD+Zn for reserves above a 5%
Pb+Zn cutoff.

The F8908 interpretation is the reserve base used by the
1990 budqet and for the purposes of this comparison.
The F890S interpretation utilizes twenty foot grade
composites, 95% mininq recovery, and assays are
"unclipped". Predicted reserves were calculated between
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the 1989 year end pit and the surveyed April 30, 1990
pit. Comparisons were made within the actual mined
volume in the first quarter, 1990. No comparisons were
made to the budget predictions ~irectly, although the
predicted reserve base for the 1990 bUdget and. this study
are the same. Dilution practices are also the same.

Comparisons of the 5% cutoff between predicted and
blasthole flagged in the pit for the first quarter, 1990
indicate a shortfall of 14% total metal. The predicted
r~s~rve was 355,000 tonnes hiqher than flaqqed in the
pit. Blasthol@ grade was 2% hiqher (7.96 blasthole vs
7. 9 1 pr-eciicbad) .

Tho shortfall ia a result of a combination of s@veral
reasons. All re£ervea mined above tho 3490 bench in the
first quarter, 1990 ware mined from ra~p recovery areaa
(3610 and 3590 benohes) or blasted in forly foo~ and
mined in 20 foot lifts (3750 ~o 3510 benchaa). ~hogo

unoonventional mining ~eohniques were used ~o shortan a
high grade ore gap and speed release of the bulk of high
g~ade ore which occurs below 3510 bench in tlS" phase.

Blasthole reserves were ca1cula.ted from samples -caken
trom two separate bench intervals from the same 40 t

blasthole. samples COllected in this manner are subject
to considerable error, variance, and bias. It 16
unlikely that this techn1que will accurately represent
what is actually on the bench.

In addition, blastholes do not have a spacial
relationship in the current blasthole database. It may
not be interfaced with the actual survey data. ~ccurate

accounting of volumes using the database is not possible
in situations where the benoh floor and crest is not at
the desiQn toe and crest elevation. This is particularly
true durinq ramp recovery phases.

'1'0 @xp~di~e ore release from the 3490 bench, low grade
ore above 3490 was sent ~o the waste pile. As a result,
thQ blaa~holQ databases are incomplete and do not contain
a8aaya for ~oma of the lOWE!1':' qrade holQs. with the
ourren~ blaathole data, comparison of low qrade
blaa~ho1eg and FSgOS predic~ions are meaningless.
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The conservative nature ot 1:he l890S prec1ict1on tor
benches mined conventionally and within the thick main
ore horizon has been confirmed on 3490 ~ench. The FB908
predicted metal on the 3490 bench was 48,102 at a 5'
Pb+Zn cutoff. 60,974 tonnes were flagged out by
blastholes. This represents a 26.7% gain in total metal
on this bench. Deep blastholes predict the continuation
of this trend on the 3410 bench.

BlCOM1(INDA'1'IORS

To facilitate quicker and more reliable reconciliations
of hlagthole vs predicted reserves, I propose the
following:

1. Blastholes (ora and waste), should be surveyed and
eneerad electronically into a database such as the
PCKPLOR or ORECONT.OL. This will greatly speed up
oompila~ion, plotting, and processing of bla5thola
data. AssaY' da~a may alao be elect.ronioal1y enterod
direotly from the assay laborat.ory. ThiliJ will allow
for more ~ime devoted to ai~ar a 11\4Ulual or
qecst.at.istical defini~ion ot dig packets for the
vario'U15 grade categories. Averaqe gra.des wi~hin the
packets can be calc:ulai;cd very quicklY" sin~e

blastholea are given co-ordinate and elevation
locations in the database, glasthole assays may be
use~ to quickly u~ate long range models. Actual
survey data may alSo be used more effectively for
the calculation ot actual mined volumes.

2. The predictive capability or the F8908 is suspect
for reserves mined in an unconventional manner. The
style of compositinq and the grade model parameters
for the long range model were "fine tuned ll based on
previous mining experience which used conventional
mining methods. MJ.ning dilution is incorporated in
the grade modelling, process. Should dilution change
because of a change in the mining method, the
prodio~iv. oapability ~f thQ ~R~nR ;~ in jpnnRrny.

3. It was necessary to accept some ore loss at the top
of the "s" phase in order to close the high grade
ore gap, however every effort should be made to mine
the remainin; "s" phase and "E" phase by
oonventional methods, it possible.

CVR*q~b
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