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£. M. IMDUSTRILS LIMITLD

Rovort of lvemination

Quadra Mining Company (M.2.L.) Property

Cundra 1elend, B, C.

1, SUMMARY

1.} Intrcduction

Quedra Mining Company Limited (N.P.L.) 18 a private compeny princile
pally ownad by Mr. im, Kitchen of Campbell River, B. C. Tha company
holds a property on Quadra Island, with at least five ezplorcd coppor
deposgits.

A leach oporntion wag commenced on thﬁ Poxzmoroy No. 1 deposit in
1968, operated for a shoxt period and shut down for tha wintor.

S.M. Industries are comnitted to tosting of bacterfal leaching
of caopper ores in situ. Thig test 4s curreatly schaduled at tha Skeana
proparty in the Bighland Valley but 1t may ba dona at a more favourchblo
locaticn.

Tho Quadra proporty was ezamined by G. H. MclLood, P. Eng. and
C. V. Dyson, B.Sc. of MacOonald Consultants Ltd. and Dr. C. L. Lzcory
on March 15 « 17, 1969, Mr. Kitchan provided reports and drawings of

previous ownoras, which documoatod soza of the praovious exploration work.

1.2 History, Geslogy, Minnralopy

The prasenca of coppar oa Quadtaﬁlnlhnq wus'toported by thae Gaeological
Survoy of Canada in 1913. Tha area has boaﬁ»workcd spasmodically ginca
thon, with ccmo oro chipmenta.

In 1952 « 53 Dodge Coppor Company Ltd. carricd out a detatled cxe

ploration program on some of tha doposits on tha proparty. Guadra Minins



acquired 1t in 1968,

The ptoport& is undorlain by Tertiary Volcanic rock of the Valdag
Series that dip geatly to tho southeast. Tha volcanic flows ranga in
thicknogs from onae to wore than twalve feot and vary in composition frea
andgsitic to'bncaltic.' Many are highly amygdaloidal and the cavities
are wainly fillaed with calcite, quartz, and chlorite. Rogionally tho
volcanics ars traversod by major faults that trond northwosterly and
have asgocianted jointing and £racturing.

Digtribution of coppaer minaralization within tha volcanics i{s errctic
and occurs mainly along ftacturoa. within quartzecalcita veinlats, in
the amygdales, and disceminated in the flows. Chalcocite is the coat
abundant copper mineral, with soms mative copper, malachite and qzurite.

Ore grade mineralization is presant on the proparty im occurrcnces
distributed over an arca cona mile long and tw bundrad fest wide on a
bolt down the middle of the property. ’

The known org deposits occur mainly on tha surface and have been
extenaively drilled, tranchod and saxpled.

- Ore tonnaga estimates wmade by previous operctors ares
" 2omzoroy #l 12,C30 tomg @ 3,5%Z Cu
‘Pozmeroy 2 North 6,000 tons G 2.022 Cu

Poczioroy #2 South 25,CC0 tonsg @ 2.3Z Cu

Pomzaroy #3 . 50,CC0 toas ¢ 2,27 Cu
Ponnoroy 4 10,0C0 tons ¢ 2.2% Cu

Beavaor Wil 9,0C0 tong & 2,64 Cu
Thae information on which tha above tommages and grades wara baced

hag bcon revieued tn detail by the writar and ho concurs with the figurcs,



1.3 Leach Oparetions

1.3.,1 Pomumoroy No. 1 has boen placed under bacteria lecach with a
2,000 1b, por day pracipitetor plant ingtalled. Tha whola
‘dapozit has not baen preparcd to date.

1.3.2 Posxeroy No. 2 North and South can be placed undor leach
with short hole drilling and blasting and a circulating
syaten.

1.3.3 Tlommeroy No. 3 is a mineralized bed under 0 to 65 feat of
rack cover and requiraes detailed enginaoring for a leach
oparation,

1.3.4 Pommaroy No, & has been blasted and bulldozed, and requiras
sampla drilling end site enginocring to evaluste for leaching,

1.3.5 Beavor No, 1 is on surfaca and cen be leached in a mannar
sinilar to Pommeroy No. 2

1.3.6 Pravious lecaching test work - Pozmorxoy No. 1

Tﬁa S.M. Inductries Laboratory carried out bactceria
loaching test on Pocmeroy Moe. L ora in 1967 « 68, Thase
testo indicate tha ore enendable to bacterfa leaching.

1.4 Eccnomic Analysis of o Bacterial Leanching Oparation

By placing Zoumsroy lo. 1 under leach, aextonding tho plant and place
ing Pommeroy No. 2 South undox leach, a boctorial leach operation
producing 4,000 1b3s. of copper por day can ba cctablishad in about 2
wonths for a mawioud cesh cutflow of $140,000.03 and at the ond of 20
'monthé roturn a surplug of $92,000.00 over total dollars put fato ths

project,
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1£ thias taest 1s successful it 1is possible that a similar oporation
can be establishod on Pommeroy No. 3 and No. 4 and Ceaver tlo. 1 with
a central precipitator plant. FPoxeroy lo. 1 and No. 2 may alzo be
treated at this plant. A similar profit margin to YPommoroy No. 1 and
No. 2 should exist,

This operation will be a fiold tegt of laboratory and pilot plant

work that haa been proceeding for two to thrco yeara.

1.5 Advantapes of Quadra Property over Slkecna Property

- ledel Deposits at Quadra are wmainly on gurface ard can ba placcd
undor bacterial leach with minimum asponditure on mininpee
$139,000.00 at Guadra varsus $212,000,00 at skeocna.

1.5.2 The 20% oxide coppar at Quadra will give a high carly
production of copper reducing required working capital.

£.5.3 Due to -the high copper grade of small operations at Quedre,
40,000 tons can produce 4,000 1bs. of coppcr per day with a
small etaff and low overhcad,

1.5.4 Weather at Guadra ismflder ttan Skeana making wintor opcrae
tions easier,

1.5.3 7The leaching program at C-uadrahia cuch easier to carry out
than the one at Skesna, |

1.6 Recormendations

Ve recommand to S.M. Industries that the noxt bacterial leaching
operation be on these Quadra lsland doposita.
Respectfully submittod,

MA DDNALD CO‘\I“ULTM'T.» LTD.
/ ‘( s
C,oc/

Ce u. ‘McLeod, . Eng.

Cilc/st




Raport of Examination and Estinataa of Production

Quadra Mining Company Limited (M.P.L.) Property

-

Cuadra Island, B, C,

2, INTRODUCTION

2.1

2.2

2.3

2.4

Quadra Mining Company Limited (N.P.}.) is a private company,
princlpaily ownad by Mr. Vm. Kitchen of Campball River. The
company owns a mining broporty on Quadra island, with ot least £ive
explored copper deposits. |
A leach oparatfon was comnenced in 1968 on tha Zommeroy No, 1
deposit, and opamtéd for a short pariod before baing shut down
for tha winter,

" The doposit 16 partially blasted. The plant can be put into
operation with vary little work.
Se M. Industries Lintted ara comnitted to tasting lcaching copper

oras "In aitu"., This tast project i currcently schoduled at the

Skaana ptopettiy in the Highland Valloy, but it may be dona at a

wore favourable location.

The Qua.drd property was examinad with poraicsion of Mre Kitchen ty -
G.’B. YcLeod, P. Eng. and C, V. Dyson, S,Sc., of MacDonald Consultants
Ltd, and Drs C, L. Ewary, on March 15 - 17 and again by G. H. McLood
end T, Hodggon of S. M. 1. Procesacs Ltd. on March 27 - 28.

Mr. Kitchen loanod reports and maps of previous ownors waich

mainly document exploration work by Dod@ Copper Coapany Linmited

in 1952 - 33, and included ostimptes of ﬁrovon ora tomagas.
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3. HISTORY OF QUADRA 1SLAND COFPER DEPOSITS

Tha prasénca of coppar doposits on tha island was roportod in Mcmoir
23 of the Geological Survey of Canada by J. A. Bancroft in 1913. Sinca that
tims the deposite bave boaen worked spasmodically, with somo production being
shipped to smolters and mills.

in 1952 « 3 Dodge Coppor Mines Limftod carriod cut a detailed ciploration
program of trenching and diamond drilling, and this rocoxrdcd infornation is
availablae. Noranda Mincs Ltd. and Falconbridge Nickel Minos Ltd. hava also
dons soms work on tha ;raa. The Quadra Mining Ccopany property wag acquitcd

by the presaent ownars in 1968,

4, GCOLOGY AND MINERALOGY

4.1 Cenaral Geologpy
The proparty area is underlain by Tortfary volcanic rocks of the

Valdes series that dip gently southward and eoutheastwzrd. Tho flows,==
that ranga in thickness from ona foot to mora than twolve feate-vary in
composition fram andasitic to bagsaltic, Meony of the flowa are hipghly
amygdaloidal. The cavities are mainly f£illcd «ith calcite, quartz and
chlorite. All the flows are chloritized to coue antent., Reglonally
the volcanico are traversed by major faults trending in a no;thwcatcrly
direction, with associated jointing and fracturing. DMinor, thin beds
of sedimentary waterial occur at varioua horizons within tha volcanic
sequence,

Tha volcanics are coverad to the northeaat by a bolt of sodiments

that flank tho wast morgin of the Coast Rango Batholith,
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Distribution of copper wmingralization uitb;n tho volcanics is erratia

and 18 found along fracturca and within quatgz-calcito‘voinletn, and
also within the anygdslec and disscnina:gd in the rock. Chalcocite 18
the wost nb;ndant coppor mineral precant with soma native copper, nalaw
chite and zzurite. Low valuas in silver are noted in oro shipzonts froa
the property, although no silver minerals were racognized.  yanadium
in minor amounts is nlao'rcpo:ted presant,

Mineralization occurs with the quartz-calcite voinlets, as frac-
turing coating and £illing and as replacaments with calcite, quartz,
@pidote and prehnite in amygdales.

44,2 Xconerile Geslopy

Orae grade minaraliration 4a present on tho proporty in occurrcicas
distributed evor an area ona wmile in length end over two hundred feet
in width approiimaﬁaly in a belt down the ciddle of the proparty.
Malachite siain 18 evident on and around mineralized outcrops, with
fine grained mineralismation undor the weatherod surfaca.

The known orao deposits occur mainly on tha surfaca and have bzen
extaensively drlllcd.'sampled. and ore tonnags cstimatos have beon made
by pravious opcrators.

Ore grade minaralization ia prosont in two differont types of
otcurrences:

l.) 1In individual horfzons within tho lava flous as dissasinations

" and amygdaloidal fillinga.
2.) 4As frocture £illing agsociated with mzjor foulting.
Tha extent of oro grada mincralization in a flow hicrizon has been

limitad topographically by two factors. Firatly, cresfoa ead glaciation
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have lgft the volcanics outstanding as knolls and ridges and thus limited
the continuous horizontal extent of a flow. Sccondly the eurface cone
tour prior to lava flow resulted in local thickaning and thirming
of tha individual £low,

Mineralization {3 not confinad to ona horizon in ths volcanic
serica, although sevaral barren £flows can scparata theso horizons.

Mineralization asscciated with tho faultling appocrs localized cloca
to fault juactions whazre f£ractura donaity is most intense.

Tho combination of a wineralized iava £low cad of a mineralized
fracture area cppeaf post favourable for the larger ore occurrvencos.

4.3 Individuel! Showinga Visited

4.,3.1 Pommeroy tlo. 1

A minerzlized basaltic flow dipping gently southwards
cutcraps on a prominant vidge. Coppor mincralization 14 prcaincnt
in tha uppar part of thulflow. and can bao trecod laterally to the
west outolide tha araa outlined by provious drilling. Howevar, the
rong appeass relatively thin outsida tlc outlined area. Shearing
and fracturing trends northucsterly.

Dodge Copper Company giva this area a proven recorva of
12,000 tong @ 3.52 Cu. From the plana.chia appesrs realistic,

About & of tho area waa blnstedlin 1968, and a further
portion is drilled off. |

Charactor Sample of blasted roék.aoanyod 0.6% Cu.

Character Chip Sample of mineralizcd bed ascaycd 1.05% Cu.



4,3.2 Pormaroy {2

This ccnsists of 2 main chowings, north and couth about €GO
. foet apaxt. Both are strong choaring and £recturing in an csuﬁ-
waat direction along fracture planos. Alco in Pommcroy o, 2
South a flow structura is minoralized with digconinated chalcocito
bodga Capper ore resgrves:
Poummaroy No. 2 North « 6,000 tons 2,027 Cu
Pommaroy Na. 2 South - 25,300 toms 2.3% Cu
Thera is abundant malachita and chalcocite vicibla 4a theco
arcas and ore roaerva ghould 80 roalictic,
Thara are trenchas in batwocn showings, but no assays or
raserves. ,

Character canplo assayed 2,44% Cu.

4,3.,3 Poxmeroy # 3

A conbination of strong chearing and fracturing in an easte
west direction, and a minoralized flow is viaidle in outcrop.

Plotti;g diamond drill holes f£rom rccords indicates two buds
dipping into the hillside, tha lowor dipping into tho hillside at
100 and the uppar at 20 - 250, sach 6% = 10! thick, scparaied by
about 60 fcat at tha outcrop of tho uppar bod. The lower bod oute
czop has bsen trenched and about 45 drill holes totalling over
2,000 foot drilled through the beds,

Proven ore resarves dstimated by Dodge Copper are 50,030
‘tons at 2.2%. A chack with inccmplete information givoa 46,00
tons at 1.6% Cu in lowar bed within 100 feot of cutcrop and loss

than 65 foat from surface,
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Charccter sample assayed 2,147 Cu.

 4.3.4  Poreroy i

Locally a thickening of a minaralized lava £low with intcnce
fracturing in two main directions from proximity to major faulting.
The outcrop « blasted arca 18 about 300 fcot long.

The fingl cstimate by Dodye Coppeor on tha zona 18 not availe
able. A later veport states 10,0030 tons at 2,27 Cu. In 1963 a
shipment of 357 tons, loaded by bulldozer, was mado to Brittania
mill, ’Thia shipment ran 1.63% Cu (1.33% sulphida copper, .3%
carbonate-oxide coppar).

It appears to ba the same bed as Pozmoroy ¢3 outcropping on

opposita sida of valley.

4.3.5 DBeaver #1

A fl#t lying minaralizcd flow 16 prominently cxpoced on the
top of an isolated knoll., Numasrcus trenches have bean cut, up to 6
" feot decp and into tho barran volcanics below tha ore zone.

Yroven ore veserves estimatod by Dodge Copper are 9,000
tons at 2% Cu.
4:3.6

A now showing opened up by strippins &5 oxposed west of tho
LCaaver No. 1 showing. It 48 a thick woll mincreliced basalt flow
gently dipping to tha south, at the base of a prominent ridge.
A eecond mingralized flow is expoecd on top of tho ridge. Character
camplo of tha two zones assayaed 1.68% Cu,-

| Several other showlngs ara reported to exist on tha property

but werg not visited.
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S5, BACTERIAL LEACHING APPLICATIONS

5.1 Pocmeroy llo. 1 zons was partially placcd uader leach in 1968,
Soms 5,0C0 to 7,000 tons of mineralized zono was drilled and blasted-
aud anothar ono or two thousand tons drilled off, and a collecting sump
croated,

The blasting brokae tha dratnags barrier, so that over about
ona half of tha blasted pille, the percolating leach golution is
lost. |

The pre;ent pracipitator plant rcquirco somo revigicn cond
addition, and an added warchouse laboratory and officé.

S.2 Yoczmoroy Na. 2 North deposit &8s on gurfacae and may bLe leachcd by
breakiﬁg ore. Circulatfon and collection of tha leach golutticn
may rgquire e short 'adit driven into tho hillgide below ;o provida
a collection gystem.

' Pormeray No. 2 South 15 on surfeco and may be leached by
breaking ora and providing a soluticn collcction sump btolow deposit.
This shoﬁld not be difficult,

3«3 Pammcroy No. 3 deposit is a bod dipping into tho hillside, and
‘roquirea long blast holas to break ore for lcacking. A dotailed
engineering study ie required to determine the cconcnica of leachins,

5.4 Pozmaroy Ro. 4 « The esurface ore hes been blasted and bulldozed
ov;r an arca 300 feot long and 50 fcet wide, over rock and gravel
base, Further axploration and engincerzing will be required to
devige a lcaching gite.

23 Beaver No. 1 « The depoait is on surface, and requires drilling zrnd

blasting and a sump for a leaching sot up.
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5.6 Pravicus Leachine Tect Worls
Leaching tests on tha Pommsroy Ho. 1 ores ware dona by the now
S.Mf Industrics Ltd? Laboratory and tha prescnt leach plant dosigﬁcd
on tha basis of ihaao tests,
Ore analysia of sample submitted:
Total Coppar ©3.16%
Acid Solublae Copper 1.057%

Total Acid Consumption = 132 pounds Hy504/ton(from oxides
silicates)

A 1500 gram sample exushed to <1 inch was placcd in a leach circuit
with 250 ml of solutiom containing acid equivalent to 25 pounda H2504/ton
oras. The leach circuit wss drainad pericdicelly and the liquor was analyced

end replaced vith 250 ml of fresh nutrient mcdfium,

Date Cu {(p/1) Fa (xll) fatd Pcreent of Total
Cu ixtracted

Dace 13/67 "Start - - -

Dec. 18/67  14.9 - 0. 1.2 © 5.2
Jan. 2/68 4.65 0.1 3.3 1.6
Jan. 9/68 3.90 - - 1.2
Jan, 16/68 3.22 - - l.1
Jan. 25/68 2,95 . - 1.0
Feb, 1/68 2,90 . . 1.0
Fob. 8/68 . 2,68 - - 0.9
Yabe. 15/68 2,62 - 'o 0.9

Feb. 22/68 = 2.36 - - 0.8
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The test was allowed to run oyt but on May 27 it was started again
and the lccch liquor contained 3.2 g/l Cu. Another random saczpla oa
July 10 coatained 2.7 g/l Cu.
| The aolu:fono in botween wora discarded unasecayed,

The deaign cspacity of tha plant ig 2,000 lbs. of copper per
day.

6, ECONOMIC ANALYSLS OF A LEACHING OPERATION

6.1 Soveral alternmatives methcds of placing the depocit in production
by bacteria leaching extat, Considaring the existing plent, cveile
able detailed ore 1n£ormation,lnnd'cost fhctorc. tha most attractiva
aschoms 163
6.1.1 Plaqo Pommeroy Noe. 1 in producticn after comploting saméling

and blasting the remainder of the zona.
6.1.2 Enlarge tha extsting plant to a cepacity of 4,000 1bs. of
coppor por day and place Ponmaroy llo. 2 South 4n ﬁroduction.
6.1.3_ After broduction by bacterial leaching is succegsful on
6.1.1 and 6.1.2, dosign leach cporations for Poxmmoroy No. 3,
{0« 4 and Beaver lio. 1 and oporate to a ccntral plant, It
is poasiblao Pommaroy No. L and No. 2 North and South may alco
'bc trcated at this plant,
- 6.1.4 Explore the area for other deposits.

6.2 Cost Estimate « Pemmeroy No, 1

6.2.1 1nitisl Praparation Cost

Road Repairs $ 3,000.00
Sanpling and Testing 2,000.00

surveyg 759.00
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Activata Plant
Modify Plant Dryor
Plow }Motors

Warchouses, Dry, 0ffica
Sito Enginearing
Sampling
Piping
Suxpg

Drilling & Blagting
Bulldozing
Heap Covers

Living Trailors

Mi{gcallancoug

Tunc-ug

Labour
Acid

Vehicles

6.2.2 Operatine Coct/conth

At 2,000 lbs, copper par day

Crew

Iquipacnt & Lab Parte

Lab Supplies

Chemicals « Acid
Iron

Other

§ 2,000.00
1,000.C0
2,000.00
8,000.00
1,000.00
600.00 .
500.C0

2,000.00

5,000,C0
9C0.CO

6,CC0.,00

9,1C0.00

€20.00 $64,750,00

$ 1,200.00
1,CC0.CO

100.00 2,200.00

$47,050,00

s 4,CCO.CO

320,03

_ 200,00
2,400.00 2,000 x 4elday

5,400,090

100.00
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Power
Dryor
Othar Servicos & Maintenance

Vehiclas

$. 210.CO

120,00

500,00

280,60
$13,530.00 par month

At 1,200 lba. coppor per day = Cost par ronth

6'2’3

Oparating Crew

| Equipzant &L Lab Patte

Lab Supélies
Chadicals.- Actd
lxron
Otheor
Powar
Dryar
Othor Services & Maintanance

Vchicles

Qverhoad

Vehicle Rental

- Travel -

Telephona & Telegraph
Miccollaneoug Supplias
Conculting Engineer

Head 0£f4ca

$ 4,000.00

3:“0'00

200,.C0
1,350.00
3,050,00
100.00
210.00
100,00

300.00

3C0.CO

$10,110,00

$ 300,00
8C0.00
250.00
2C0.00

1,2C0.C0

3,2C3,C0
$ 6,050.00

(1,200 x 4¢ x 28)

(1,200 x 9¢ x 28)
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6.,2.4 Summary Pommeroy Mo, 1

Startup Coat

1 wonth « 2,000 lbs./day
16 mwonths « 1,200 lbs./day
Total Cost

' Continganciea

F

§ 47,150.00

19,580.00

258, 560.00
$325,290.00

146,710.C0
§3490,000.00

Incoms € 43¢ VU.S. Copper = 42¢ Cdn. F.0,8. Mirs

12,000 tans @ 3.5% = 840,000 lba. Cu, 75% Recovery =

630,000 1ba. Cu

Revorwe = 630,000 x 42¢ = $265,000.00

Apparent Cost = 340,000 - 265,000 = §75,000.00

6.3 Cost Estimnte - Pormercy No. 2

6.3.1 Start up Cost
Road Repairs

. Snmpling & Testing
8itae Inginasring
Sampling & Assaying
Sunps

Drilling & Blasting

Piping < Sugply

Haaps

Puop

Inoculaticn

Plant Addition

Heap Covers

Dozing

¢ 1,000,00
500.C0
500.00

1,200.00
509.C9
15,000.00
5,400,090
1,400.C3
1,5C0.C9
2,200.C0
2,C20.00
12,000.00

©20.C0
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- 6.3.2 Oporating Cost - Additfenzl to Pommaroy Mo, L

2 months ¢ 3,000 1lbs,/doy
Operating Labour ?
Iquipment & Lab Parts
Ladb Supplies

Chenicals « Acid

7C0.00
1C0.C0
100.C0

3,360,00

lron 7+5€0,00

Othar 1C0.CO

rower 210,00
Drying 200,00
Other Services & Maintenanca 1€0.CO
Vchicles 160,63
$12,530.00

15 mntﬁa at 1,630 lbs. par day
Oporating Labouyx $
Equipment & Lab Barts
Ladb Supplics
Chewnicals « fictd

lron
Powar
Drying
Other sServiccs & Maintenance
Vehicles .

v

7C0.00
100,00
100.C0

1,843.00

4,158,00

210.CO
200.00
100,090

1¢%.C0

76516.CQ

(28 x 3,000 % 4¢)
(28 x 3,000 x 9¢)

(28 x 1,650 x 4¢)

6.4 CASH FLOY AND PRODUCTION FORECAST - POINMEROY 0. 1 & 2

Sca Attached Toble



