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January 28 1990 11. Masel • 
Hl611 GRADE ORE ) 61 

TOTAL F9003 + F900B /'IIHEO HIGH GRADE ) 6! BLASTHDLE IHVEHTORY H!HED HIGH GRADE > 6 ! 
DEC. 28TH\1989 TO DEC. 2BTH\1990 DEC. 2BTH\19B9 TO DEC. 2BTH\1990 • 

: BENCH VOLLmE DEHS!TY JOHHAGE Pb+Znl Pbl 2n1, tonnes ,tonnes II BEHCH VDLUHE DEHS!TY TONNAGE Pb+Ini Pbl Znl tonnes lonnes II 
boy t/bcy Pb .,Zn II bey t/bcy Pb Zn :if • 

JBJO 0 0.00 0 o.oo 0.00 0.00 0 0 II JBJO 0 o.oo o.oo o.oo 0.00 0 0 II 
3810 0 0.00 0 o.oo 0.00 0.00 0 0 II 3810 0 o.oo 0 o.oo 0.00 :o.oo 0 . 0 'II 
3790 J27 2. 99 9BO 10.21 3.59 6.62 35, 65 II 3790 0.00 0 o.oo o.oo o.oo . . 0 0 " " • 
3770 Ill 3,05 400 B.94 J.39 5.55 14 22 II J770 2,953 J.35 9,901 7.54 3,JJ 4.21 330 417 11 
3750 0 o.oo 0 0.00 0.00 o.oo 0 0 It mo 3,557 J.32 11,798 9.43 3.67 5j7b 433 6110 II 
J7JO 0 'o.oo 0 o.oo 0.00 0.00 0 0 II 37JO 0 o.oo 0 o.oo o.oo o.oo 0 o rr • 
37!0 0 o.oo 0 0.00 0.00 o.oo 0 0 II J710 0 0.00 0 0.00 o.oo o.oo' 0 o r r 
J690 917 2.9B 2,730 6.75 2.51 4.24 6B 116 II l!!O 7,492 3.34 251 OS6 8.63 3.31 5.32' ·'B29· l,:m: II 
3670 9,133 3.04 27,720 6.72 2. 7B 3.94 ' 770 1,093 II 3670 14,144 3.04 42,980 IO.JJ J,U ,:i,90 1,474 2i966 ! I • 
3�50 22,850 . 2.B3 64,740 7,00 2.69 4.32 1,734 2,��5 II 3650 24,935 3.10 77,413 7 .7� 2.97 4l 17 2,299 31693 I l 
J�jQ 24,389 2.67 65,190 6.94 2.23 4.72 1,453 31'074 II  3630 27,852 2. 79 77,619 7.57 2. 31 5.26 '·1,793 · 41083 H 
361(1 3�,046 2.73 92,870 7.05 2.57 4.48 2,389 . 4,157 II 3610 1l ,ou, 3.10 35,038 9.91 3.65 6.2! 1,279 2,nl II • 
3590 39,578 2.B5 112,600 7. 79 2.74 5.05 3,090 ' 5,695 II  3590 19,997 3.06 61,170 9,92 3, 79 6.14. .·2,316 . 31753 I I 
3570 49,123 2.91 140,210 B,l2 J.l6 4.% 4,429 6,951 " mo 68,831 2.9J 201,575 B.Bl J.26 5.55 .. 6,569 ' 111195 I I " 
1550 41,641 2.B9 120,490 7.60 3.05 4.55 J,675 5,482 II 3550 32,123 2.91 93,479 B.4J 3.17 ·5.26 2,965 4,914 : r • 
mo 62,232 3.07 191,190 7.B7 3.7� 4,13 ' 7,154 7,892 l-1 3530 71,086 3.04 216,094 7.96 3.33 i· . .!J. 7,196 1o,oos : r 
3510 152,486 3.10 473,140 8.06 3,24 4.02 15,349' 22,786 i'l J510 1!3,412 J,05 345,667 B.72 J.45 5,27: 11,926· 181217 II 
:.H90 147,052 3.26 479,970 B.76 3,55 5.22 17,029 25,035 II 3490 194,957 3.24 599,042 9,JB 3,60 s, sa ' 21,566 33,427 :: • 
JUO. n9,vn 3.21 448,960 9.27 3.73 5.54 16,729 24,967 II 3�70 190,215 3.22 580,274 B.94 3.33 5 •. 61,''·· •' 19,J2J ' •32,553 '11 
H50 143,876 3,35 481,610 8,89 3.44 5.45 16,571 26,234 II 3450 144,515 3.34 483,004 9.20 3.40 ·:s.ao,. u,422 28,_014 :: 
3430 118,931 J.l3 372,320 B.93 3.29 5.64 12,250 21,009 II 3430 87,039 J.JB 293,993 9.34 3.54 5.80, 10,407. 171052 I I • 
341(1 60,!!24 3.11 1!!9,200 7.82 2.90 4.92 5,489 9,307 II 3410 81,740 3.30 270,067 7 .BB 2.88 5.00 ·7' 778 13,,503 l : 
3�9{1 524 3.24 1,700' 7,91 2.76 5·,16 47 BB II 3390 0 o.oo 0 o.oo o.oo o.oo . 0 0 I l 
D70 229 3.23 740 9.25 3.19 6.06 2� �5 · r r  JJ70 0 o.oo 0 o.oo o.oo 0.00 0 0 I 1 • 
3150 327 3.15 11030 8.48 2.9i 5.56 30 57 II mo 0 0.00 0 o.oo o.oo o.oo' 0 0 " " 
3330 0 o.oo 0 o.oo o.oo 0,00 0 0 " 3330 0 o.oo 0 o.oo o.oo ·o.oo 0 0 l: " 

.. • 
VULU�E DENSITY TONNAGE Ph+Zni Pb! Zni tonnes tonnes II VllLUHE DENSITY TONNAGE Pb+Zni Pb! ZnZ tonnes tonnes .. 
bey t/bcy Pb Zn II bey t/bcy Pb zn .. I 

ll 11 • 
.TOTALS 11047,566 3.12 3,267,690 B.42 3.32 5,10 1081330 1661761 II r: 

.II II 
1- Hodel Tonnages and Yolu•es adjusted for a 5 I !fining Loss. :r 1-1 • ! ij'5 I II II 
:T!HALS 995,188 3.12 3,104,306 B.42 3.32 5.10 102,913 158,423 . I 11DTAL5 1,075,924 3.18 3,�24,170 B.B5 J.36 5.49 114,90� . .1B7,996 11 

l l  • 
19�0 KINED ORE RESERVE VARIANCES II 

VDLUHE DENSITY TDNNASE Ph+lni Pb! lnl tonnes tonnes :·, II 
II • 

bey t/bcy Pb Zn .. .. 
:Variance in +6l Pb+Zn Ore .. 
l ( blasthales-(F900J+F�OOB •odell) 90,736 0.06 :u9,B6S o.43 0.04 0.39 11,990 29,57J .. . :r • 

11. 
17. Variance- in +61 Pb+Zn Ore ll· 
l! bias tholes-(F900J+F9008 1odel)) B 2 10 ·. 5 12 19 '11 • 
li{F9003+F900B Hodel) ll 

II 
• 



.. 

.. 

1\EDIUn GRADE OIIE � - 6 I 
TnTAL F9003 + F9008 MINED MEDIUM GRADE 5 - 61 81.ASTHDLE INYEHTDRY MINED IIEDIUI! GRADE 5 - 6 1 • 
DEC. 28TH\1989 TO DEC, 2BTH\1990 DEC. 28TH\1989 TD DEC, 28TH\1990 

l BENCH VDLUHE DEHSITY TONNAGE Pb+lnl Pbl lnl tonnl!s tonnes . . BENCH YDLUI!E DENSITY TDHNAGE Pb+lnl Pbl Zn�· tonnes tonnes .. .. ·" 
bey t/bcy Pb ln II bey t/br:y Pb ln .. .. 

3830 0 o.oo 0' 0.00 . o.oo . o.oo 0 •' 0 II 3830 0 o.oo 0 o.oo 0.00 0.00 0 0 II 
3610 0 o.oo 0 o.oo 0.00 o.oo . 0 0 II 3810 0 0.00 0 0.00 0.00 o.oo 0 0 .. .. • 
37�0 0 o.oo 0 0.00 0.00 0.00 0 0 II 3790 0 0.00 0 0.00 0.00 0.00 0 0 II 
3110 0 0.00 0 0.00 o.oo o.oo o' 0 II 3710 0 0.00 0 0.00 0.00 0.00 0 0 l l  

i.' 3750 0 o.oo 0 o.oo 0.00 0.00 0 0 II 3750 0 o.oo 0 0.00 0.00 0.00 ... 0 0 ll iii! 
3730 0 0.00 0 o.oo o.oo o.oo 0 0 II 3730 11,732 3.25 JB,HS 6.63 2.89 J:i4 !,102 �,427 I l 
3710 2,684 3.23 B,bbO 5.41 2.63 2,58 245 223 II 3710 12,580 3.28 41,287 5.03 2,21 2.82 912 ,I,!M I I 
3690 491 3.24 1,590 5.06 2. 74 . 2.33 44 . 37 II 3690 11,127 J.JO 36,745 S.JJ 2.20 3.13 BOB 1,150 II • 
3670 6,613 3.03 zo,o:m 5,52 . 2.28 . 3.24 456 649 II 3670 8,181 3.40 27,830 5.94 2.42 . 3.l2 . 673 . 980 II 
3650 20,886 2.69 55,900 5.48. • ,. 1.91 . -3.57 1,068 1,997 II 3650 16,752 ' 2.68 44,929 5.73 1.81 3,92 813 ··1,761 II 
3630 29,659 2.60 n,o'lo 5,52 1.79 3.73 1,380 2,875 II 3630 . 47,280 2.88 136,296 6.04 2.00 4.04. 2,726 515Ql, II • 
3610 JB,4lJ 2. 70 103,600 5,50. l.!l. 3.57 1,'1'111 3,702 ·11 3610 23,361 3.05 71,353 5.80 2,04 �)6 .. 1,456 21683· I l 
35'10 24,11113 2.78 bB,SDO 5.42 ;. 1.98 . 3.44 ··. . 1,35_11 2jJ54 II 35'10 23,744 3.07 72,806 5.89 2.09 3.80 1,518 21767 II 
3570 19,642 2.90 56,960 s.:n . 1.98 3.33·. 1,125 1,897 II mo 40,060 3.01 120,651 6.45 2.45 • 4.00· 2,954 . 4.1822 I I .. 
3550 15,353 3.15 481330 5,43 2.16 3,'27 1,044 1,579 ' II . :1550 23,747 2.97 70,639 5,95 2.42 . 3.52 1,713 21489 I I 
�530 26,026 3.07 79,910 5.49 2.42· . 3.07 1,936 ·•

'f,450 "' . II 3530 28,81? 3,04 87,726 5.9B 2.57 3.41 2,255. .21991 II 
3510 611H 3.05 18,760 5,61 2.52 3.09 473· 5aq" II 3510 46,436 3.01 139,976 5.80 2.52 3,'36 3,527. ·. 4,7o3· r: • 
3490 16,270 3.22 52,440 5.40 2.27 3,13 1,189 ' 1,642 II 3490 :u,Jts 3.01 94,419 5,54 2.23 3.31 2,106 31125 I I 
3470 17,809 j, 22 57,430 5,55 2.32. 3.24 1,330 '1,859 II 3470 18,626 2.97 ss,:m 5.31 2.12 : 3,19 J,17f '11766 I I 
3450 5,827 3.08 17,920 5.72 2,49 .3,24 445 580 II 3450 32,907 2.82 92,490 5,31 2,02 3.29. 1,868 3104'3 I I • 
3UO 23,046 2. 55 58,790 . 5.62 2,06 3,56 1,213 ,2,093 II 3430 36,599 2.96 108,319 6,02 2,31 3. 71 2;�02 41019 I I 
3410 14,404 2.63 37,910 5.42 1.60 3.62 691 . .  1,372 . II 3410 13,056 2.57 JJ,594 5.93 2.20 3.73 '739 1,253 ll 
3390 951 3.22 2,740 5.54 1.94 3.60 53 . 99 II 3390 0 0.00 0 o.oo o.oo 0.00 0 0 I l • 
3370 0 o.oo 0 0.00 0.00 o.oo 0 0 II 3370 0 o.oo 0 0.00 o.oo o.do .0  0 II' 
3350 0 0.00 0 0,00 o.oo 0.00 0 0 " 3350 0 o.oo 0 0.00 0.00 o.oo .. o 0 :: " 
3330 0 0.00 0 o.oo 0.00 o.oo 0 0 II 3330 0 0.00 0 0.00 o.oo ./o.oo 0 . o r 1 • 

II 
V!ilUKE DENSITY TONNABE Pb+ln% Pbl lnl tonnes tonnes II YOLUME DENSITY TONNABE Pb+lnl Pb! Zni · toiiRes tonnes 11 
bey t/bcy Pb ln II bey t/bcy Pb Zn II • 

·II II 
tTGTALS 268,832 2.851 766,560 5.48 2.09 3,39 16,037, 25,987 II l l  

II II • 
:- llode] Tonnages and Volu1es adjushd for a 5 lllinlng loss, II l l  
: '1 5  t II :: 
:TOTALS 255,3'10 2. 8� 728,232 5.48 2,09 3.39 15,235 24,688 II TOTALS 426,218 2.99 1,272,553 5,85 2,27 3',59• 28,847 451649 II •· 

II · .. II 
1990 IUNED DRE RESERVE VARIANCES ". : : ' 

II • 
YBLUME DENSITY TONNAGE Pb+Znl Pbl Znl tonnes tonnes II 
bey t/bcy Pb Zn :: 

!Variance in 5 - 61 Pb+Zn Dre II • 
II bl astbol es-{F900J+F�008 •odell) 170,829 0.13 544',321 0.37 . 0.17 0.20 13,612 20,962 :: 

:: 
:I Yariance in 5 - 6t Pb+Zn Ore II • 
:I blastbo les-1 F900J+F9008 1odel)) 67 5 75 7 B 6 89 85 1': 
ll IF9003+F9008 K!!del I " " " 

II el.'· 
- The F9003 Kodel Was used· Fro• Decetber 28, 1989 to July '311 1990 • . 

- The F9008 llodel Was Used Fr01 August 1, 1990 To Decetber 28,- 1990� 
., 

··-

• 
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1990 '!NED ORE RESERVE � 

TOTAL HJNEII ORE AT +3% AND +51 

'TOTAL F900l+F9008 HIHED + 3 % DRE 

VOLUME DENSITY TDNNA Pb+Znl 
bey tlhcy 
1 ,t.77 ,:m J .01 s,o5o,sn & .9& 

• Variance in + 3 X Ph+Zn Ore 
I ! bias tholes-(F900J+F9009 1od!!lll 

ll Variance in + 3 X Pb+Zn Ore 
: I blastholes-(F900J+Pi'OOB 1odel l) 
!I(F900J+F900B Hodel} 

l Til TAL F900J+F9008 HIHED + 5 I ORE 

VDLU.IIE DENSITY TDNHASE Pb+Zn% 
bey t/bcy 
1,250,578 3.06 3,832,538 7.86 

:varianc� in + 5 I Pb+Zn Ore 
I ( blasthales-(fli003+F9008 •ode!)) 

11. Variance in + 5 % Pb+Zn Ore 
l I bl asthnles-( F9003+F9008 1odel I I 
: /!F90(1l+F9008 .llodel 1 

CRUSHER FEED RECOHCJLIATIDN 
includes all teed regardless of origin 

I:DRRECTEIJ TO tllll TOH�ASES 
TONNASE Pb+Zn% 

FRO II GEOLOGY. RECORDS 4,714,034 8.28 

FROH KILL RECORDS 4,714,034 7.88 

Iii> il'-' o fr"€:r: 4, '7)0,,.,. 
fii0"8 

f,tJ I.') rS 

Pbl Znl tonnes tonnes 
Pb ln 

2.75 4,22 138,748 212,94l. 

VOLUHE OEJISIJY TONHA&E Pb+Znl 
bey ·., tlbcy� . 

30,198 o.o8 221,999-. 0.65 

2 3 9 

Pbl .Znl tonnes tonneli 
Pb Zn 

3.08 4,78 118,148 .183,111 

VOlUKE DENSITY TONNAGE Pb+Znl 
bey t/br::y 

251,564 0.06 864,196. 0.17 

20 2 23 '2 

Pbl lnl Tonnes Pb Tonnes Zn 

3.18 5.10 149, 906' 240,416 

3.00 4.88 141,421 230,"045 

B.>D ),>.:S. . r.�; 

. !;· .. �· . 

Pbl 

0.15 

i.o� '""" > �GYS i�A"' 
q� �.,�> rr� r ,_Pr � 

IISLASTI!OLE INVENTORY tUNED + 3 t ORE 
I I 
II VOLUHE DENSITY TONNAGE 
II bey t/bcy 
II 1,707,523 3,09 5,272,569 

Znl tonnes tnnnes 
Pb ln 

0.51 13,943,29 36,009 

12 10 17 

li8LASTHOLE INVENTORY HIHED + 5 I ORE 
II 
II VOLUHE DENSITY TONNA&E 
II bey t/bcy 

Go lv i>fr"IO I· (l'.tK.iD ""' 
'·" -• M f;, r�·, r.6ir,.. 

:: 
:: 

Pb+ZnX Pbl Zn� .tonnes to�nes :: 
Pb ln II 

7.62 2.89 4, 72 152,591 249,956 : l 
II 
II 
.. 

•' .. .. 
II 
II 
II 
:: 

- :: 
II 
.. 
II 

Pb+Znl Pbl Znl tonnes tonnes :: 
Pb ln II 

. I I  1,502,142 3.13 4,696,723 8.04 3.06 4197 143,750_ ·. 233,646 I l 

Pbl 

{0.021 

ill 

Zn% tonnl!s tonnes 
Pb ln 

0.20 25,602 50,535 

22 28 

UNCORRECTED TONNAGES FROK TRUCK COUNT 
TOHNASE Pb+Znl Pb% 

' 
,. 

. . 
Znl Tonnes Pb Tonnes .in 

4,686,603 9.25 J.17 5.09 149,614 2JB,Ob2 

4,714,034 7.88 J,OO 4.88 1411421 2301045 

II 
·II 

II 
:r 
ll " 
" 
I I  " " 
I I 
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1\1, 

CRUSHER [ill_ 'ffil!I.elli. 

CORRECTED TO lUll TONNAGES UNCORRECTED TONNAGES FRDK TRUCK COUNT 
IDHNA6E Pbtlnl Pbl lnl Tannes Ph · Tonnes In TONNAGE PbHnX Pbl ZnX Tormes Ph Tonnes Zn 

VARIANCE 
(6eology-ltilll 0 0.40 0,18 
1 VAi?lANCE 
( {6e!llogy-Hi 11) /Geology l 6 

Polyganal ralculaUnns bod to DVI!r estiute grade, 

0.22 8,485 10 ;371 

VARIANCE 
(Geology-Hi Ill 
X VARIANCE 
( (Geology-Hill)/6eology) 

0.17 0.20 

Ill 

On a daily basis it has statistically been shown that blasthole grades 'are slightly higher than 1ill head grades, prilarly because Pb grades are over estiuted. 

The GEOSTAT 1eao Dated Noveaber 22 1990 gives two linear regression tor•ulas for bla.sthole to aill head correlatons, one for Pb and cne for Zn. 

If these regrl!ssion foraulas arl! used on corrected blasthole grades above, thE! l variance for the tonnes of 1etal drops to 1'Z for Pb and 31 for In. 
The r�gression for&ulae 11ere derived fro• daily lill head data and nnt annual data, therefore they ny not hold true for annual values as above. 

' 

Volu•e 
bey 

HIGH GRADE ) bl 529,969 
HEDIUII 6RADE j - 6 % 240,182 

UIN GRADE C 4 - 5 l 74 ,261! 
LON GRADE A 4 - 5 I 203,5�7 
lOll GRADE l l - 4 ! 280,705 
SUlFIDE WA!iTE 689,531 

PHYlliTE WASTE 47b,J81 

Re1aining reserves have a 95 l recovery incorperated into the calculations. 
Dilution has been accounted for by the use of bench co•po5ites 11hen •odelling, 

Density tonnes lPb lin lPb+Zn 

t/bcy 
2.84 1,504,829 2.79 5.J6 8.15 

2, 78 667,:i8� 1.93 3.51 5.�� 

2.37 176,244 1.4l 3.12 4,54 
2.415 600,989 1.68 2.84 4. 52 

2.82 790,191 1.22 2.l2 J.54 
2.60 1,789,914 
l.bl 776,870 

8,0!7 

II 

II 

II 

II 

• 

II 

II 

• 

• 

• 

• 

• 

• 

• 

• 
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