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ft E P 0 R T 

CPWlCHAtt COPPER CO. LTD. 

SUNRQ MI^E, JORDAN RIVER, B ? 

The following report consolidates and 
brings up to data our rsports of July 
l l th and 13th, ly63, on the Cowichan 
Copper Sunro operation. 

sewesAt 

On December 6th, 1963, the north Stope caved up t o the 
Jordan River causing the mine to be flooded, and on t ha t date 
mine operations ceased. 

Rehab!Utet!on work has been underway at the mine since 
Oocenter 1963. 

Subsequent to our reports of July 13*3, 127,847 tons o f 
ore averaging 1.26& copper were mil led. The mi l l feed grade was 
below the ore reserve average due to excessive c a v i ng In the north 
stope. 

from July t o December 6th, 1963, 67,000 tons of new ore 
was developed, grading 1.66% copper. 

No estimate Is Included (n this report of the capital 
expenditures necessary to complete the rehabil itation and bring 
the mine back Into production at the rate of 35*000 tons per month, 
nor of the capital expenditures necessary during the two year period 
covered by the operating forecast included In this report. 

Since our reports of July I$63, the New York export price of 
copper has Increased from 23.3* to 33* per pound. This has increased 
the net smite* 1 return value per pound of copper In the mi l l heads, 
after allowing for recovery, from 24.33* to or en increase 
of 4.52$ per pound. 
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fflLi 

*>*?** tog #r«#ft forecast H besad «ws the m i reserve 
* $ $ t a t « * In t he H«, Hi l l & i . &*&r«i*. & Associate* U d . report 
of July H , t » , which fo rm Pert 8 of this report, ©arreting 
mmm mm& to this rmp&t ere b # M on p n w l i i i ^ w w s i 
rauptod wills e*ttae*s* f&r e future operation* 

^^^^^^ 

Prmm mi Indicated owe .reserve* at $ci*sb#r are 
esUmeted at t,63e>v0O tons greding copper after allowing 
for 5X d i lu t ion . 

Sharing t h * «m> year period covered by this forecast 
tonnage tallied, e i the rate of 35,000 tons per month, would 
t o t e ! 825,009 tons grading 1.86% copper. 

£**) reeMsrvee after the two year period ere m t m * t « d at 
m><m tons grading t j i l copper providing i t new ore f* * * * * * * 
•peri. Or* of this trade has a net M i t e r return value of 
per ton aft*** allowing for the reduced Consolidated Wining & 
sewlttag €©*Hp&ny*s royalty. 

Operating prof i t during the tm year period, after allowing 
for d irect costs and the Consolidated Hlnlng f- tetting Company's 
royalty, but before e l lowing for capital expenditures or Interest 
m loans, M M amount t* {Ma i l s ere shown on Table }9 

wjitelt f ives a f*r*Ms€ of operating prof i t for each month for the 
f i r s t « l x m i t t e « and for each quarter for the revtttatag one end 
* * * he If yej*sp*:j)i 

To maintain the costs used in the forecast w i l l require 
mmlmm effort by ett personnel* A close enaly&ls should be made 
of the pe^f*fiBftMi of * i l *w**#vl**r* with * view t® obtaining 
the greatest possible ef f ic iency. 

the ajmrettat costs ere based on tjb* assumption that a*ee>fs$* 
ttnmmm w i l l %m available m that management c m mefe* the planned* 
mmmmmry c * # t t « l l^rovnments when respired* 

the Increase In ton* mi 1 led to $5*006 per month Is beted on 
improvements In the crushing plant to provide 1,500 ton* per day 
of minus ere to th* rod ail I Is. 
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Estimated M i l l head* are eased on the forecast for Or* 
rmm&l shown In Tan** 2 and Naps I, 2 and $. 

grades shown era oesad on the ore reserve report by H. M i l l 
6 u Starch S Assoelaces t t d . , dated July It, ij&3, after allowing 
for 41 tut fan fey of meter la i assaying 9. U copper . 

The net smelter return par pound of soppur in the mi l l heads 

Assawst par metric ton (220%.* las.) of concentrate 

Copper * 24,12% (average of concentrates produced to June 21, 
gala* * u»2$ gms. par metric ton. 
S i lver * *j§ # $ gm*# par metric tan 

Copper a U H J export refinery quotation 1 3 . p a r Ih* 
uold - U.S. froasury net price quotation f|&.*M25 nor ox, 
SI Ivor * handy & Herman, n.Y. ajuotatlon for foreign f ine s l iver 

I M / o S par es. lass discount 0.06% * $1.2/23 par ox. 

$31.7$ 1*. 32.0a $17o.Ia U.S. 
or 0.137 «*• .130 ot. « J M t * 5 a>,6» U.S. 

6 f t * * * - u2.5 gas. or 1.3? ox. 1.23 ox. * L i m t.ffe 11.8. 
Sl?e,2e U.S. 

freight and treatment IS.ffi 

Canadian funds # 7.75a $ 170.2a 
Hauling and loading .2,.6S 

$168.21 6an. 

Hat smelter return par lb. copper in concentrate * 166.81 • £0.37* 
B £ e e 

last smelter return par tfe, copper In ml 91 heads 
using a ml 11 recovery of « • * of 30.37 * t § . 
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mmum a i > 

Our tog the f i r s t three months of the operation about $0% of 
the mi l l tonnage w i l l com* from lower stop*, the remainder from 
the l*C4* erebedy. 

Allowance has bean made In the ml nine cost estimate for the 
Increased cost of ajiniag the ore body and Increased wages and 
supply costs* 

This fteea Ineiudos stops preparation, development and diamond 
d r i l l i n g «o oat I In* the ore bodies, and exploratory diamond d r i l l i n g * 
for the River £one, the cost of already completed development plus 
an estimate of that s t i l l required to complete development of the 
zone t* $9,60 par ton* This Is the figure at which development has 
bean written off over tonnage milled to data, resulting In the 
oaf or rod aovaiopmant item In the Apr i l 30, 1563 balance shoot. In 
view of the fact that development of the narrower ore bodies, remain" 
log after the Hiver " d " ore body ha* boon entractod, wi II cost mora 
per ton, a f igure of $1.00 par ton has boon used In Table 1. Allow
ance ha* bean made to maintain a workable broken ore reserve ahead 
of production. 

The reduction of this figure to $1,841 par ton from the $2.00 
par ton which mil l ing has cost to data, Is based on the improvements 
In the crushing plant which aril I provide 1500 tons per day of minus 
$/»** or* to the rod, and on other iimprovements to the m i l l , i f found 
necessary, to maintain a monthly tonnage of 35,000. 

rnmrmm 
Ourlng the f i s c a l year ending Apr i l 30, t$63, the cost of 

administration was $0.72 par ton mi I lad for an average of 1^,000 ton* 
par month. The figure of $0.u5 par ton, used In Table I, Is this cost 
spread over 35*000 tons par month. 

The currant royalty arrangement with Consul Ida ted f in ing a 
Saettfng Company par ton of ore milled Is based on the following 
fenaula: 

(.30 a grade a export refinery pr ice * 3 0 ) converted to Canadian funds. 



H. H I L L ft L. S T A R C K a A S S O C I A T E S L T D . V A N C O U V E R , B.C. 

it ends with the mil l ing of 300,000 ions of l»e% ere. neswialng ore 
It subject to a royalty par too calculated by the following formula: 

(.25 a grade x export refinery price 30} converted to Canadian 
funds. 

The change occurs In the 6th ooerter In Table I* 

Capital expenditures on shaft Instal lation, new crusher and 
Instal lation, and miscellaneous expenditures muring the two year 
period are estimated at $250,000. 

The f e l lowing ore r e se r ve estimate Is based on a study of the 
company maps and records during the week of June loth to June 22nd, 
1963, and an examination of the underground workings by the writer, 
and was brought up to date by the results of a^alopment work to 

^ mssm 
Ore reserves as at October lg&* are summarised below: 

j^ehen, Ore ,Proven to/rm.. indicated ffiro _ .....Tojtat 

Cave lone 
Canter lone 

Ma- U p 

i f M t o um 1,121,8?* I t. ;1 
U23 3*0,901 * 1.23 

3o,30w 
•-•*•>'•* fcAewmmafi 

1.37 
JUtf 

3S,30C 
%bfm 

1 1.37 
* Jblff 

587,000 1.41 l,S$S,e7* i l.aS Total o,527 1.32 959*3*1 I 

he allowance for d i lut ion has bean made In these figures. 

The geology of the Sunr© nine area Is described In the 1350 Annual 
mpwt of the 0. C. Minister of Wines, regcs 180 * 1&. 



H. H I L L a L. S T A R C K a A S S O C I A T E S L T D . V A N C O U V E R , B.C. 

I 

eooiop* (Continued) 

The era bodies occur In shear zones fa too Ketones In vo lean las 
near a s i l l * l i k e intrusion of cohere* The iftatchesfn volcanic*, which 
era of tert iary tfEocene) age, are predominately basalt in the mine 
area. The basalt 1* a f ine grained, dark greenish-grey rock consisting 
of plegieclaae and dark groan hornblende, near the mineralised zone* 
the piagioelase has been largely altered to hornblende. 

The geobre Is a coarse grained, dark greeni*h»grey rock of 
Tertiary (uligocene) age, with conspicuous piagioelase crysta ls . The 
ferro*s)*^*w$an mineral in the gabero, near tne mineralized atones. Is 
pr inc ipa l ly hornblende with soma augite. 

About one and a half miles to the north of the mine workings the 
Leach «Ivor over thrust fault outcrops end separates tne Tertiary rocks 
of the mine area from the over thrust, pre-Tertlary, m t amorphic rocks 
to the north. The fault strikes east and dips *5* to to the north. 
hcr>tl***st trending shear zone* In the Hatches In volcanic*, Including 
those in which the ore bodies era found, may be related to the Leach 
River fau l t . 

The sulphides In the ore zones are, In order of abundance, 
chaicepyrlte, pyrrhotlte, pyr i te, and small amounts of nolybdenlte, 
very small amounts of pent land i t * have been noted In the pyrrhotlte. 
The or* sulphides form a pattern of gash* I ike vein lets and lenticular 
masses In the horebiendlzed rock of the Shear zone*, ft small amount 
of cnslcepyrice occurs as disseminated grains. 

Twelve son** of mineralization Have been recognised. The aIvor, 
Cave, Center and Hew zen*s have received the most attention, and 
contain the ore reserves shewn In this report. 

The ft Ivor tone, which Is currently being developed and mined, 
1* In basalt, and s i r tats* H 20* w with an almost ver t i ca l d ip. It is 
characterised by numerous, steeply dipping s l i p s , which converge at 
the northwest end, and form an ore body up to 100 fact wide. To the 
southeast the s l i p * diverge with ore lenses along the stronger s l i p s , 
end persist for several hundred feet before the mineralisation dies 
out. four ore bodies are recognized In this zone; 

CI) The 'B * or* body, which Includes the wide nerti***st and of 
the zone and has been developed between elevations eOOO and 5550} 

(2) The <*J« era body, which diverges to the southeast of " 8 " , and 
ha* been developed between elevations $200 and $$£0} 
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(3) The Lower era body, which l iaa $90 fact east of the 
between elevations $000 and SeOO; 

(e) the ! " ; ; ere body, which elver gas to the southwest free the 
H 0 f % atal Has between elevation* §130 .and 3350. Oaiow elev
ation 5130 this ere body merges with the 

The R i v e r zone has seen developed te data over a length of 
800 feet and a depth of 1150 feat. 

The Save zone has seen roughly o u t l i n e d by the Cava adit and 
by limited diamond d r i l l i n g . It He* 600 feet to the southwest of 
the aivor mm between elevations 5080 and 5S50* s tr iae* h* eO* st* and 
dips ver t i ca l l y . It Is in harnbiendlzed basalt at the contest with a 
body of gabbro. 

The Center son* has been Indicated between elevations 5250 and 
5625 by the Center adit, and two d r i l l holes. It Has some uOO feet 
west of the stiver zone, on the north side of the Jordan stiver. Is In 
basalt, strife** ft 15* w* ami dip* steeply to the east. 

The flaw, zone has been Indicated by seven d r l 11 h o l e s over a 
length of 300 f e e t between elevations 5030 and 5550. It Ha* on the 
north aide of the Jordan River, 100 feet northeast of the Center zone, 
and is In basalt. The str iae Indicated is n 30* dand the dip Is 
Steep to the northeast. 

The or* reserve calculations are based, for the most part, on 
diamond d r i l l hole Intersections. In the Klver zone there era f l a t 
holes d r i l l ed on approximately 50 foot spacing from levels about 100 
feet apart, ehera they exist , channel samples and up and down holes 
intersecting the ore body between level* have also been used in the 
calculations. 

l a the Cava, Center and New zones the indicated reserves are 
based on more widely spaced holes, and on erumnei samples taken in 
the Cave and Center adits. 

Assays used and calculations are shewn on Map* 1 to 20 Inclusive; 

map t is an index plan showing the location of the ore block* in plan. 
Hap* 21, 22 and 23 are longitudinal section* showing the location of 
the ore blocks in elevation. 
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(Continued) 

.jjafte. The ) M t ore tortnag* *ee**t is for the part of 
the »took already mined between dm 5215 mi $300 leve l * . The area* 
for the broken ere It thet calculated for the mmUmi portion of the 
block. 

The proven ore In piece for this block He* between the 5300 
end the 5515 level . Calculation* are shown on Hap* S, a, | and I?* 
and are based on diamond d r i l l hole* on the 5515, £*J§ and 5300 levels. 

QUmtii - ^th IM: This Is a narrow high grade body l r N * 
^elevations § M and 5338, marking the south end of the ore 

body. Calculations are shown on Hap* $ m4 10. 

6 Service; rfU|*f: This block contains the main service raise 
for the STSTC workings, and lias between the s north and 0 South 
stupes, and between elevations 5561 and 5315. Calculations are she 
en Haps 5, * , and 17, and are based on d r i l l holes on the 5515, 
5*05, 5300 and $11$ levels. 

g ».*U miars This block lies satweon the 5115 •era* level 
and t h e T W ^ f a g a level, and below the $ North Stope and 0 Service 
H i l a r block*. Calculations are shown on Hap* % 10 and ft and are 
based on d r i l l hole* and channel samples on the 5130 and 5215 levels, 
and down holes just below the 5130 i « v * l . 

a ore ielow 5130; This ore l ies below the main haulage level, 
and wlII be serviced *y the theft now nearlng completion. Calculation* 
are shewn on $ to 12 Inclusive and la , and era based on f l a t hole* 
on the 5130, 5022, km and levels. 

C. -.f*hov*. This era lias between the 5215 and S 9 * level* 
and is on the eewperativeiy narrow so* sp l i t of the $ ore body. 
Calculations ere based en up holes above the $?7© level , on f l a t hole* 
m the $r/0, Se7«, 5*05, 5515* 5**S, 5300 and 5215 levels, and on 
holes between the §§00 and m% levels, the 5**05 and 5515 levels, and 
the 5300 and S*05 levels, and en channel samples on the Su70 level. 
Calculations are shown on nap* 2 to I inclusive, m l Haps 15 and * § . 

s This ore body l i e * to th« east o f t h e * era body, and 
is an eastward dipping sp l i t of the § ore body between elevation* 

l e l e t l i $000 and m%* Calculations are based on down holes between the 5300 
and Pm levels, between the 5305 and 5130 level* and below the 5130 
level, and on f iat holes on the 5305 and 5130 levels. The southeast 
end of this or* body passes through the mi l l excavation. Calculations 
ere shown on hap* 7 to 10 inclusive and on 13. 
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A Ore Sody; THIs Is « southwest sp l i t from the % ore body, 
aIverging from i t above the 3012 level , en* carries through to the 
5350 level . A zone of low grade notarial and three high grade 
stringers occupy the position of the A ore body on the 9*0$ and 5515 
levels respectively. Calculations are shown on Maps S, § and 18. 

U This ore body show*, in dr i 11 hole*, on the 
^ l l ~ s e m » Indication from d r i l l i n g below this 

i t exists there also and occupies a shear zone almost at f t w 

to the 8 ore body. Calculation* are shown on Heps 5 and 1$. 

gs*| 
sajflm* 

west of the Mvar zone, and are Indl 
the surface and the 5130 adit, and by 
and Canter adits. Calculation* are 

ore zones He to the south* 
by limited d r i l l i n g from 

channel sample* In the Cava 
on Haps 13 and 20. 

H. HILL * L. 

henry L. H i l l 
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BLOCK 

B North 

B South 

B South End 

B Service 

A 

G Upper 

C Lower 

Cross 

G South 

Total Riser 

Ten® % Cu TX 

4S20Q 1*02 

i s 5 2 8 2*69 4iiQ 

2*799 1»03 2883 

PROVEN ORE 
Tons % Cu TX 55 

BROKEN & 
Tons 

PROVEN 
ft-oil « - « 

INDICATED ORE TOTAL 
Tons % On TX % Tons & Cu TX % 

4 l e 0 0 0 1«26 51,660 45*200 Xo24 55,944 45,200 1*24 55,944 

2,47 37,959 16,888 2«48 42,049 16,888 2048 425o49 
108,800 I062 176,256 108„800 le.62 176,256 I085800 1 .62 176,256 

J/c300 2*24 83,552 37,300 2*24 83,552 37,300 2.24 83,552 
303,500 2*12 643*420 303,500 a«12 643^420 350lOO 2 C00 706200 338,600 2*11 713,620 

XO5,7©0 1*31 158,467 105,700 1*31 138,467 105,700 1.31 138,467 

291,087 1*68 489,026 293,886 1*68 491,909 293,886 1.68 491,909 

56,600 XsS5 104 e7l0 56,600 1*85 104^710 56,600 1,85 104,710 

56,500 2 e08 117,520 56,500 2008 117o520 

-
62ff4O0 1 .66 103*584 62,400 1„66 JSSmSSL 

8,527 -1«32 11277 959,347 I080 1,725,030 967,874 1.79 1,736*307 1549000 1*89 298,304 1121,874 1.81 202? e6u 

Total 

NOTES 1 1* The 
for 

2o No 

H « i » I H W I I I I I ' l l l l l l l l l lN 

3^,900 1.23 419,307 340,000 1.23 419,307 

33,300 Uy? 52,471 38,50a i o 5 7 52^71 

54 f t&OI g2P 65*520 54.600 1.20 65.520 

U 2 7 7 1,725,030 1,736*307 828B602 2,564,909 

8,527 1*32 959,347 1.80 967,874 1.79 587,800 1.4i 1.555,674 I.65 

ore reserves estimate i s based on our detail estimate of ore reserves at July l t 1963 with deductions made 
Billed from July until Deoetaber, I965 and additions made by new ore developed. 

Hp HILL Se L. STARCK & ASSOCIATES LTD, 

OCTOBER 7, 1964 

allowance made for dilution@ 




