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D e a r  S i r ,  I I 

Attached i s  m y  report  ent i t led,  CAIXY PROPERTY F E A S I B I L I T Y  

REPOZT ON CONCENTRATE PRODUCTION, October 1972, 

This report reviews t h e  pass ib i l i t i c s  of producing a chrysot i le  

fibre conceritrate as woll as the a n t f c i p t e d  capital  and operating 

costs associated with the prcduction and sale  of such concentrate, 

A s  pointed out i n  t h e  report, many of the as-wptions m d e  are 

based on incomplete inf 'omt ion  additional work i s  recommended 

foilowing which a more detailed analysis should be wade. 

yours very truly, 
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1.10 SUM4ARY 

Based on the l imited information available regarding quantity, grade, 

qual i ty  and value of the  ore, there  i s  a good likelihood t h a t  t he  

Caley Property can be profitably mined. 

Calculations show t h a t  an ore concentrate of about 35% f i b r e  can be 

produced and t h a t  t h e  ore has a p s s  recoverable value of $5 6.23 

per ton  based upon current prZces and fibre grades beiag pro&ced at  

t h e  Clinton Creek mine. 
I I 

Capital. costs  a r e  d i f f i cu l t  t o  estimate because of t h e  uncertainties 

in mill design and mining method as well as the  extent t o  which used 

eqnipment may be available but it i s  expected t h a t  capital costs would 

be between $ 2.60 and $ 1.64 per ton. Operating costs  are e s t f ~ z % e d  

It I s  recornended Vnat Cassiar Asbestos Cospor&fon be approachsd and 

t h a t  past records, current costs and coneentr~ke demand be radewed 

in order t o  cor~?%?im t h e  asst;araptionrs made f o r  this andyois .  h r t h s r  

exploration and t e s t  work mc$- dso  be required. 



2.10 INTIlODUCTION 

For a number of years  the  existence of a small low grade chrysotile 

asbestos deposit has been known t o  occur on the  Caley Property ". 
Because of the  low grade and anal-1 s ize  of the  deposit a s  well a s  the  

high costs  associated with remote northern operatbns,  the  property has 

not been considered economic. Recently however, t he  poss ib i l i ty  of 

marketing an ore concentrate t o  the  Cassiar, Clinton Creek operation 

has revived in te res t  i n  t h i s  property. 
I I 

2,11 OBJE;CTm 

Using past interpretat ions of tonnage, f i b r e  qual i ty  and ore  grade o r  

value as estimated by Cassiar and Cenadian J o h n s - E W l e  investigators, 
J 

re- interpret  these i n  l i g h t  of present f f b m  prices arid marketable grades 

t o  determine the  economic f e a s i b i l i t y  of produchg an ore  concelatrato. 

2.12 LOCATION, I a  ATFIIER, TRANSPGiZT.4TION Etc . 
The C a l e y  property i s  located approximately 28 a i r  d s s  northwest of 

Dawson City, Yukon at  Latitude 64 181, Longitude l.40 12'. 

Crossing of the Yukon River a t  Dawson City is accomplished drlrring mrmer 

by ferry,  d w b g  winter by lce-bridge and during f reeze-up and broalc-up 

--by -.skyline (freight  orii.y). Airstrips a t  Dmson City and Clhton Creek 

m e  serviced daily by schcchlo zdrljne. 

Weat'ner i a  typical ly sub-ar~etic with severe w h t e r s  and v m m  pleasant 

summers. krirg winter, temperatures of 50 t o  60 degrees below zero 

are c o m n .  Snowfall is mderat.e kt% froqaent high winds create very 

d i f f fcul t  operating conGitJms e i ther  by extreae wind-chi111 factor8 o r  

drifbhg ngmoir. Summers ars ~ e n o r g l l y  dry and hot. As tho propcYt;y is o:ily 



some 160 miles south of the  a r c t i c  c i r c l e  the winter and summer so l s t i ce  

can be considered days of complete darkness o r  daylight. 

The topography i s  described as %turell with low rounded h i l l s  and s teep 

r i v e r  o r  creek valleys. Hill tops and ridges a re  seldom forested but 

val leys and sidehPlls a re  well covered w i t h  mixed smal l  timber generally 

unsuitable fo r  other than l i g h t  constkct ion,  cribbing o r  mine-prop use. 

Permafrost i s  prevalent on northern slopes and i n  valley bottoms. 

I I 

2.13 HISTO3Y 

The deposit was f i r &  staked by Ti'. Caleylec associates i n  the  mid f i f t i e s  

following which Cassiar Asbestos Gorp., Ltd., optioned the  properPcy and 

carr ied out extensive surface and underground exploration as well es 

t e s t  milling of underground samples. The rentllts of t h i s  work were 

unsratinfactory t o  CassPstr and t h e  option was terminate?. 

Daring t h e  ear ly nbeteen sixties, Canadiax J o h n s - Y d l l e  Co. Ltd., 

optioned the  property and a programme of diwiond d r i l l i n g  and surface 

exploration m . ~  comp1d;ed. Yne primary objective of t h i s  work was t o  

determine if additional tonnages could be poveu. This was not. sucessful 

arid t he  option was terainated. 

Since 1964, no major work has bem performed on the property. 



3 2.0 PRODUCTION 

The rate, quality and value of concentrate production are dependent 

upon the follow in-^ major factors; 

1) Quantity, quality and value of the ore available. 

2) Scale o r  r a t e  of mining a d  mil lbg.  

3) M i l l .  design and recovery. 

4) Ability to  market concentrate. 

These and other factors influencing the quantity and quality of production 

are  discussed i n  the following sections. I ,  

Urdortunately, the quantity and quality of the deposit have been 

established by only limited exploration and 1abora.tor-y t e s t  wrk ,  However, 

f o r  Vnis analysis, t I t e  previous estimates fl be assumed correct and 

re-evaluated in terns of present prices and grades. 

The infom~.t;tion on h%ich Cassiar based thei r  estimate cf 1,000,000 tons 

of ore containing 3.66% recoverable f i b r e  valued at $ 6.71, per t on  i s  not 

mailable i n  f u l l  but, f r o m  a review of t h e  geological naps, d r i l l  logs, 

d l  rc&ngs and laborai-my t e s t  results for No.2 West drift ,  the tonnage, 

grade and value assumed appear reasonable. Firbhes, 3n 1964, Canadian 

Johns-MmviZlo est-LmatIec1 %ha d e p a i t  t o  wrntc3i'h 1,000,0.30 tons valued at 

To arr5ve ab ore grade of 3,GbS and value of $ 6.74 per ton, Cassicer 

conducted tesk mJUhg on the basls of f5bra grades being produced a% 

Cnssiar I n  1959. The test rescalts shown on the Ido,2 Ifest d r i f t  assay plan 

tlho'zi these as W(, AS9 AXo CaEculakbns baaed on the same assay plan 

Pndiczte that these were pp,~ob&Ly tho  s ~ f l y  t e s t s  performed, 



Table 1 below shows a comparision of 1959 and 1972 prices and f i b r e  grades. 

Fibre Grade 1959 1972 lkvxease 
($/ton) j$/ton) 

Cassiar A 494 529 701 
AC 325 380 16.9 
A .  220 263 19. 5 
AS 181 228 26.0 
AX 3.42 208 46.4 
AY nT? u7 
AZ nP 120 

Clinton CC 
CP 
CT 
CY 
cz 

Note- kZ & CZ prices assumed a s  per 6D Quebec grade. 
Prices F.O.B. Vancouver, .B. C. 
np - not produced. 

Various methods of re-evaluating %he o m  value were attempt& such as 

weighted average of price increases and conversion of t h e  Caasiar t e s t  

r e s u l t s  t o  Clinton f i b r e  types at present prices. These mithods indicate 

a present gross f i b r e  value of between $ 9.00 and $ 9.50 per Lon. 

However, these methods dld not include t h e  grades of f i b r e  below W; t ha t  

a r e  presently being produced at both Cassiar md Clinton Creek. 

It was fjnally decided t o  re-evaluate on the  basia of Csssiar fibre grades 

AK and AX Ln t he  percentage ratios indicated by t h s  test mil2 resul ts ,  

and t o  include nn arbi t ra ry  but reasomble percentage of AY and A 2  f ibres .  

Although these are Cassies not Clinton Creek f i b r e  grades, tho dol la r  

value arrived a t  i s  very nearly the  same since the d%ff erenco in grades is 

reflected in difference 5.n p5ces.  

Appendkc I1 lists t he  t e s t  r e c u l t s  f o r  No .2 ?+Jest drift. 

Table 2 following shows t h e  asmmd fibre dis t r lbr t iona  and gmss  f i b r e  



ASSUMED FIBRE DISTRIBUTION AND VALUE 

Grade Percent - Fibre Value Ore Value 
( $/ton) .( $/ton) 

AK 1.10 263 2.89 

Normally, t e s t  m i l l  r e su l t s  indicate  the  percent and value of '8 recoverable 

f i b r e  tha t  can be expected from a conventional asbestos mi l l  arid therefore 

ant icipate  a t a i l h g s  loss .  However, since production of only an ore  

concentrate i s  being considered, &dditJ .onal tai l ings losses of mch 

greater  magnitude w i l l  be incurred therefore the  percent fibre and ore 

value given a b v e  w i l l  be used f o r  ore fn place, 

The anticipated gross recoverable value of She ore i s  estimated i n  Section 

3,15 &ere tailings Losses a re  estimated. 

3 ,I2 -- M I X !  PRCDUCTION RATE 

Several allternstive praduction s a t e s  aid operating schedule~ are posstble 

but because of t h e  limited. ore tonnage maiaable, the unknown a b i l i t y  of 

the  Clinton Creek mine t o  absorb cancen%rat.e and the  extreme d i f f i cu l ty  

and cost of operating during rrhtcr, only one a l te rna t ive  i s  considered 

a t  t h i s  time. 

That is, a sumcr ontl,~, six m ~ % l ~ 2  8i.x day R week, 24 hour per day 

production sch~dule ,  A s m d ~ ~ g  m average m h i n g  .and d l l h g  rate of 

100 tons per hour tho fa l l  s%x. month nine pru&~ction would he 374,000 t o m .  









For a one million ton orebody t h i s  r a t e  would give a mine life of 2.67 years. 

To ensure an average tonnage of 100 tons per hour over a 24 hour period . 
the mine and m i l l  equipment must be capable of operating a t  a ra te  of 

120 tons per hour asfluning 85% availabil i ty o r  u t i l iza t ion of equipent. 

In addition, peaks of 150 tons per hour must be possible. 

3 .l3 NINE DESIGN 

Conversations with persons familiar with the property and a review of the 

C.J.M. d r i l l  logs indicate that  there would be Xittl-e waste stripping 

as normally encountered i n  surface mining. There w i l l  however be surface 

preparation to  remove a31 overburden, organic material and weathered ore. 

I n  addition, there would be some waste remvalassociated with road 

b~3lclLng, z i b b g  of footwzill ore and reiroval of ore conimihattd with 

timber from underground workbga, 

Some waste runoval m y  a l s o  be necessary U barren o r  very' low grade 

zones are encountsred within the confines of the orebody but, since no 

estimate of tonnage can be made a t  t h i s  time, it is assumed that  a l l  

material. w i l l  be mined as ore. In operation, waste material within t h e  

orebody might reduce the total quantity of ore available but m ~ l d  probably 

also increase the grade and value of tkc remaining ore. 

Since the surface slope of tke orebody and environs i s  l e s s  than 30 degrees 

and the footwall slope only exceeds t h i s  a t  t h e  extsems upper portion of 

the  deposft, diff ieul t ies  wit'n slope s tab i l i ty  should not be encountered, 

For t h i s  reason also, w s t e  removal fo r  roads and catchment benches should 

be minimal. 

Because of the limited d~.ptE: and gentle slope of t h e  deposit the mine plan 

should be quite simple and requim n uinimuxn of heavy equipent . An operation 



using a rotary d r i l l  and front-end loader with small trucks should be more 

than adequate t o  provide the  tonnage and f l e x i b i l i t y  necessary. Additionally, 

smaller ecpipnent such as a dozer, mall drills, powder truck and pickups 

etc. would be required along with a shop t o  service and maintain t h i s  

equipment. 

Depending upon the  f i n a l  p i t  design and haul distances it is qui te  

possible tha t  

Such a system 

procedures. 

a system using fro=%-end loaders only might be possible. 

could considerably sbp l i fy  maintenence and operatbg 
I I 

3 ,I& f4'IIL 'DESIGN AND PRODUCTION 

Without extensive observation and analysis of t e s t a  o r  p i lo t  d l l i n g  of an 

asbestos ore it 5s impossible t o  design a milling c i r cu i t  r d th  a high 

degree of certainty of success. However, i f  it is  assumed tha t  the  Caley 

ore i s  similar in harclrasss, breaking nature and f l b r e  qual i ty  t o  the  Cl-hton 

Creek ore, then tho m i l l  c i r cu i t  shown on Figure 3 should be more than 

. adequate t o  produce a f P n d  ore concentrate of about 35s f ibre.  

The c i r cu i t  shown is conventional. and resembles both the  Clinton Creek m d  

Cassiar reject ion and rack-line circui ts .  Basically, the c i rcu i t  is one of 

primary and secondary crushing t o  reduce the  ore t o  a manageable s ize  followed 

by stage clwahintf and ccrecming tdLh rejezt ion of t a i l i n g s  a t  selected 

sizes. A dryer c i r cu i t  i s  included on the  arssmtption tha t  the  ore wmld 

be too wet t o  mill, f o r  a t  leaat a portion of t h e  six month operating season. 

However, by very careful. attentlor1 to p i t  drainage and mining achecltule it 

may be posaLbls t o  e l M n a t e  t h e  dryer circu%l dthough t d l f n g s  losses 

would be sxpected t o  r i s e  during wet periods. 



The gyratory screens and f ibe r i ze r s  f o l l o ~ ~ i r ~ g  t h e  dryer c i r cu i t  m u l d  

normally be referred t o  a s  a rock-line tl. Here, f r e e  f i b r e  and some rock 

i s  l i f t e d  from the  screens a s  soon as liberated. A l l  lifted f i b r e  and rock 

i s  recombined with the  f i n a l  screen throughs pmduct to make a sui table  

concentrate. 

Lacking detai led laboratory and m i l l  t e s t  data flowsheet calculations 

a r e  somewhat academic but Figure 4 shows a se r i e s  of calculations 

designed t o  indicate  the  type of r e s u l t s  t h a t  might be expected from the  
I L 

flowsheet shown. Results can be varied a t  any point i n  t h e  flowsheet by 

a l t e r ing  the  crusher sett ings,  f ibe r i ze r s  and screen meshes but with 

careful operation and a t t a t i o n  t o - t h e  choice of var iables  the  end r e s u l t  

shorn should be attainable.  

CONCENTRATE GXOSS VALUE $ d%a5 

TOT.SL FIB-R3 FBCOImY 78.6 % 

GFlOSS RFXOVEtBBLE VALUE OF 
ORE IN PLACE $ 9e79 

KECOVERABm FIBIiE I N  ORB 5.0SO $ 

CONCEPJTRATIOI? RATIO 7.25 

Mfll location wut;ld probably be as close as possDle Lo t he  mining 

operation i n  order t o  minMze haulage distances tsrrt l h i t e d  by requirements 

of blasting safely. utiltzihmg a s i d e h i l l  location, gravity flow of 

products would p~edaxjnZnab,c a3.$hough cs. mmber of conveyors would s t i l l  be 

rw,uired, Providd  s s tab le  slope o f  about 30 de,.;roes o r  more J.s available., 



although the  distance from truck dump t o  concentrate b in  nay be considerable, 

M i l l  foundations mst be completely sound but t h e  m i l l  buil.ding need be 

only l i g h t l y  constmct ed. 

The t o t a l  ins ta l led  horsepower i n  t h e  mill is  estimated t o  be 1500 HP 

including all l ight ing  and dsce l laneous  it ems. 

I I 

4.10 CAPITAL ART) PRE-PRODUCTION COSTS 

The cap i t a l  costs  given i n  the  follohing sections are, i n  the  case of 

major items, based on quotations from selected suppliers. For m a l l e r  items, 

construction cos ts  and installatLon costs  the  f igures a re  based on recent 

-experience, All costs  a re  FOB mine and include appropriate taxes. 

Costs associated with stripping and p i t  road building are included as a 

cap i t a l  pre-production cost for t he  m8t part even though 'some of these 

cos ts  may, and probably would, be expensed over the  operating l i f e  of the  

mine, 

The present mad connecting the  property with the  shty-mile mad would not 

be sujltable f o r  concentrate haulage due t o  excessive grad& therefore a 

considerable expenditure would be required t o  improve the  present mad o r  

t o  construct a new one. A new road would probably connect with the  Clinton 

Creek road a t  e. point south-west of Cassiar Dome, a distance of a b u t  

nine miles. It i s  expected t h a t  &Lmos.l; a l l  of the  .cost would be available 

from government sources, 

In m o s t  cases tra costs  are given, n m  and used, Where cons tmc~ion  costs  

a r e  l i s t e d  as used, the  coub i s  csnsfdered t o  bs t h e  absolute &burn 

possible witbaut hcreas ing  opmwting and minbenence costs t o  ~ t n  qpWia't>le 



extent. Capital costs  of equipment include a limited inventory of spare 

parts suff icient  f o r  dartup requirements. Construction costs  a re  based on 

a sumrtier construction schedule. 

4.33, KtKEC, ROAD AND SITE PREPARATION 

Included here are  the  estimated costs  of mine stripping suff icient  f o r  

i n i t i a l  mining, p i t  and camp road improvement and the  owner share of access 

road construction. Also included i s  a mall rmun f o r  preparation of m i l l s i t e  

and townsite foundations a s  well as an e s t h a t e d l f e e  f o r  1ocat.ion and 

preliminary engineering of the  access road. 

MINE PREPARATION 
50,000 tons @ $, 0.70 

PIT NJD C A l P  ROADS 

ACCESS P,3m 
9 miles @ $ 20,000 

M I L L  AND TOWNSITE PPAPARATION 

ENGIMEERINC SERVICES 

TOTAL 

Costs beyond the first o r  preparation year are considered t o  be operating 

o r  maintenence costs  and are Included i n  the  costs  per ton of ore mined. 

1 ?4lXE EQUIP KEN^ 

The following i s  considered t o  be the  minimurn requirement f o r  mine 

equipment although the equi.pmenl; dctailed i s  probably oversized f o r  tho 

operation considered. Some capi ta l  cost savhg may be posstble if smaller 

equipment is chosen but cars must be sxercised t h a t  r e l i a b i l i t y  and 

flexibility are not sacri%j.cd, For t h i s  ty-ps of operation it i s  essent ial  

tha t  t h e  breakdown o f  a p r t i c u l a ~  unit of eqnfpment does not P C ~ Y U ~ ~  i n  

a complete st,oppage of production. 



EQUIF'm UNIT - COST 
Mew - used 

1 Rotary d r i l l  ( B.E. 30R with 
too l s  etc.) 130,000 70,000 

2 Haulage Trucks ( 30 - 40 ton ) X)O,OOO 120,000 

1 Loader ( 73 yd ) 135,000 70,000 

1 Dozer ( D8 c/w blade & r ipper  ) 115,000 60,000 

Compressor, d r i l l s  etc. 20,000 15,000 

Pickups & Truck 18,000 9,m 
, I 

TOTAL $ brs,ooo '8 34.4,OOO 

In addition t o  t h e  tlnew costt! , t he  above would f o r  the  mest part  be 

avai lable  on a lease-prchsse bas is  which would reduce the  i n i t i a l  

cap i t a l  requirements but would not make a sfgnif icant  difference t o  t h e  

orer&P economic analysis. 

Additional equipent  such a s  dozers arid graders etc,, t h a t  m y  be required 

from time t o  t ; b e  are assumed t o  be available on 8 l oca l  rental  basis  and 

these cos ts  a re  incorporated in to  operating cosGs. 

Alternatively, i f  e. loader only haulage csperation i s  p s s b b l e  the  haulage 

u n i t s  vmuld be eUminated,  as & ~ a  loader added and t h e  t o t a l  cost would 

then be; 

TOTAL 

4 l MILL EC2U IYl4XH'?! --- 
Costs shown are f o r  new q f p n e n t ;  cr for us& saeonciftionod eqtaipsnmt. 



gyratory Ecreens common t o  t h e  asbestos fndustry are seldom available i n  

good used condition, On the other  hand, bargains are often available i n  

The f igures  given f o r  the  m i l l  building a r e  the  estimated costs f o r  e i the r  

an adequate but well constructed building using comentioml. materials 

The. above 

l3.ghtly constructed building using local  squared timbers etc ,  

case, foundations a re  a major cost. 

G~izzly & Panf ecxier 
Jaw Crusher ! 24 x 36 ) 
3haIcer Screens 
Cone Cmsber ( 4$t ) 
Impact Crusher 
D r s e r  
Gyratiozy Screens 
Fiberizers 
Fans 
Collectors 
Conveyors 
Chutes & Ducting 
Conc eiltrat e Bin 
Y!iocell;slr mu s 

Electrical Controls 

MiZl D ~ f l d i n g  

Engineering Sew-i-ces 

COST - 
' N e w  - 

esCbstes do not include provision f o r  dust  control 

Used - 
8,000 

30,000 . 
30,000 
45,000 
30,000 
40,000 
.CjO903O 
30,000 

9,000 
30,000 
45,000 
36,000 
15,000 
25,000 

U3,pOO 

1+5 9 000 

150,000 

40,000 

658,000 

67,000 
-- 
725 , m@ 

other than  

co~vsnlional collectors w i t h  f n , m  discharging t o  a@m sphere. 



The two costa shown can he considered as high and low estimates for 

construction of the mill, With equipment h w n  to  be available at the 

present time, actual costs should end up about midway between tbe two 

If the  dryer c i r c u i t  were not required, the total  cos t  would be reduced to; 

New - Used - 
TOTAL $ 988,000 $ 675,000 

4.l.4 SERVICES AND BUILDINGS 

These costs include all buildings and services required for an efficient 

m i n i n g  operation, Camp fac i l i t i e s  are consiciered sufficient for n o w  

employee comfort and recreation but are v.ery definitely minimal, 

U s e d  

MINE SHOPS - including powder 
magazine, nnintenence equipment, 
Punch room etc. 50,WO 35,000 

MILT, SHOPS - including tools  and 
main6 cnmce equipment. &O,o~O 25,000 

POhEi HOUSE - xnadmrn demand for 
rm?.1l, town & mine assumed to 
be 1500 Kw. 

4 x 500 Kw diesel generators 2W,OOC) L W , o ~  
Contsol panels 30, om 25,000 

50,000 35,000 

WATIB SUPPLY - Small dun or w e l l  
system with  pumps, reservoi,r 
and distribution l ines  25,000 1!5,000 

~MDlISTRmlr IOfs OFFICE - 
tratler and equipment 30,000 12,000 



MISCELLANEOUS - Storage sheds, 
communications etc. etc. 25,000 10,000 

ENGINEERING SERVICES 10,000 10,000 

CONTINGENCY lo$ 

TOT& 

For the above costs it is assumed that the buildings presently on the 

property can be uti l ized for storage, shops, recrdation etc and that 

a l l  buildings w i l l  be of l ight ,  non-permanent conslmction. A t  present, 

W o r  items mch as  generator sets and trailers are available in good 

used condition. 

4.7.5 TOTAL CAPITAL COSTS 

Jrni 

MINE PrnARATION 

PIm muII'm.FT 

MILL EQUPm'T 

SERVICES & BUILDINGS 

If, its previuusly men"vionc6, t h e  dxrger circuit could be dispensed with 

be; 



5.10 O P ~ A T I N G  AND OTHER COSTS 

Operating costs include all items tha t  are  either t h e  or  tonnage 

dependent, These include labor, supervis2on, mainteuence, fuels, power, 

administration, insurance etc. Costs a re  estimated from recent Clinton 

Creek and Cassiar cost figures adjusted t o  the m d l e r  l e s s  burdened 

operation. In  some cases the cost reduction is substantial, i n  others 

the reduction i s  offset  by the higher wages and overtime necessary t o  

a t t rac t  men t o  isolated, non-permanent employment. In still other cases, 

costs are  estimated t o  be higher than i n  other dries. 

Maintenence costs are estimated lower than i n  other m r e  mature mines 

because of the large amount of new o r  well reconditioned used equipnient 

involved, Provided care i s  taken in the  selection of equj.pent and in the 

layout of mill c i ~ c u i t  s, maint,mance costa should be rain-mdl. 

5,11 PUTJING COSTS 

A l l  operattng, arl,in%enence arid service costs are  included i n  the following. 

Costs of ownership are not fnchded . Although mining costs are l i s t ed  5.n 

only  four catagoriss other costs such a s  ripping of ore, secondam 

blasting, bench cleanup, short t e rn  stockpiling etc. are  included in the 

catagories shown. 

# 0.23 per ton mined 

$ 0,07 'I IP 

$ 0,65 pey ton &ed 



costs f o r  either type of operation would be very similar. 

Manpower f o r  operation and maintenance of the mine is estimated a t  

fifteen men including one foreman. 

2 MILLING COSTS 

The following costs include labor, supervision, fuel, power, expandable 

materials, maintenance and shops operation etc. Costs have been split; 

i n t o  three catagories fo r  convenience but in effect there i s  no clear 
, I 

distinction between the  groupings. 

Crushing & Rack Reject 

Drying Circuit 

Milling - Rock L h e  

$ 0.25 per ton mined 

$0.30 I t  11 

$1.00 " " #I 

Lf a dryer c i rcui t  i s  found Lo be not required, the above costs can be 

reduced by twenty cents per ton fo r  a total of $ 1.35 per ton mined. 

E s t h t  ed manpower requirements fo r  the  m i l l  operation are; 

Crusher & b.lKl Operators 6 
Helpers & Laborers 7 
General F o r e m  1 
Msint enence -2 

TOTAL 17 

- .- 5.13 --ADMIMISPRIITION AND ~ ~ I C ~ ~  

These costs are fcr labor, taxes (local), Insurance, contracted services, 

camp operation, general eckbistrat ion,  employment costs, heating, 

was°ehousing, hwd lbg ,  engineering, geology etc. 



General Administration $ 0.20 per ton mined 

Camp Operation & Catering $ 0.30 " " n 

TOT& $ O,W per ton  mined 

Total manpower requirements are estiri2ated t o  be; 

Mine Crew 3.5 
MIU Crew 17 
Surf ace 2 
Powerhou ss 4 
Administration 2 

Operating 41 

Catering & Camp 2 

TOTAL 50 

5.11+ CONCENTRATE HAULAGE 

provided a new haulage road i s  constructed, t h e  distance from t h e  property 

. t o  the Clinton Creek m i l l  would be approximately 34 miles. Assuming t h a t  

a contract hmllhg r a t e  of $ 0 .U per ton  mile can be n e g o t i a t d  with 

l oca l  contractors t h e  ehiyping cost per ton  mined wou.ld be; 

34 x @ 0,U x 1/7,25 $ 0.66 per Lon mined 

The above contract rate i s  thaught t o  be at ta inable  ae current contracts 

in Northern B. C. and Yikoz are estimated t o  be a t  o r  below this figure, 

TOTAL OPE2llTDJG COSTS 

If t h e  dryer c i ~ c m j 3  is not consi-dsred necessary, t h e  t o t a l  opera thg  

costa xmld  bo rcd.uced t o  8 3.16 per ton  mined. 



6.10 S- VALUE OF CONCENTRATE OR O a  

To t h i s  stage the f ib re  prices used in determining the  ore value have 

been the sale price of f ib re  grades F.O.B. Vancouver, B. C., and do not 

ref lec t  the  cost of processing a concentrate.to a finished f i b r e  nor the 

frefght costs of shipping a finished f i b r e  t o  Vancouver, B. C. 

It i s  therefore necessary to. recalculate an ore value based upon an 

estimated value of the  concentrate t o  the  Clinton Creek oper~tion.  

The freight cost from Clinton Creek t o  Vancouver i s  estimated t o  be 
I / 

$ 45.00 per ton of f i b r e  therefore the value of Caley ore F.O.B. 

Clinton Creek i s  estimated t o  be; 

The Clinton Creek costs fo r  cleaning, bagging and handling f ib re  are 

ea tba ted  t o  be $ 25.00 per ton of f i b r e  produced therefore the cost per 

ton of ore i n  place a t  the Caley Property would be; 

If no allowance for profi t  i s  mads t o  Clinton Creek t h e  NET ~ C O ~ A B ~  

VALvE; OF ORE IN PLACE is $ 7.50 - $ 1.27 $ 6,23 

No allowance has been made f o r  a Cl3ntsn Creek since it ie f e l t  that  

t a i l i ng6  loss  therefore t h e  the ore v&hs  aasttmeci fo r  t h i s  analysis should 

be more than adequate t o  provide a fafa* profit t o  Casaim, 



7,10 ECONOMIC ANALYSIS 

The simple method of applying the btal costs to the t o t a l  ore value 

as shown below indicates that  there i s  an excess of value over costs. 

TOTAL COST 
Capital ( new ) $ 29601,000 
Operating $ 3,36Q,000 

EXCESS $ 269,000 

me above excess is small  but since the laaxinaus capital cost was used 
I I 

it does indicate that  there may be a reasonable profit avxdlablet if 

capital  costs can be reduced. 

Figure 5 following ehows several simple cash-flow analysee fo r  different 

levels  of capital costs, Them calcttlations show that  dgpeildmt upon 

the merit to  which used equipent can be employed, there could be anywhere 

from a d l  loss  of $ 16,000 t o  a substantial profit  of $ h,122,000, 

The largest  p r o f i t  occurs when all equipent  i s  used and when the d e e r  

circui t  is  elimfnated and the loader-only minfng methcd us&. 

For these calculations it has been assumed that  there would be no salvage 

value t o  the mine o r  mill equipnmt a t  the end of ope~*a"cons, T h i ~  of 

course would not occum and i n  fact about 3% of the value of major 

equipmat and machinery, and 20$ of other. utiikd should be recoverable, 

To arrive at the present values izhown, a val-ue of money of 6% has been 

assumed, This 5s low by present standards and fs used more as an indication 

than as a true vp111e. 



year 2 t h e  miU, would be caqleted and production starbed. Purchase 

of much of t h e  mine equipment would not be made u n t i l  t h e  early part 

of year 2 t o  coincide with t h e  a b i l i t y  of t h e  m3l.l t o  begin production, 

$,lo CONCLUSIONS 

prodded t h a t  capi ta l  costs  can be kept t o  a mhimam, there  i s  a very 

high likelihood t h a t  t he  mining of t h e  C d e y  asbestos d e w s i t  can be 

a prof i t a b l e  venture. 
I / 

Considerable work and analysis remains t o  be done t o  determine t h e  

most economic mining system and mill flowheet but even with t h e  assumed 

worst conditions and all equipment plrchased new, t h e  economic analysis 

shows a break-even proposition without c redi t  f o r  equipent salvage, 

Calculations show tha t  a f t e r  reducing t h e  e s t k t e d  vd-ue of ore in 

t h e  ground by the  Clinton Creek costs of f r e igh t  and f i b r e  cleaning, t h e  

gross recoverable value of o re  in t h e  ground i s  $ 6,23 per ton. 

Capital  costs  a re  estimated between ?$ 2,601,000 and 4 1 , 6 3 9 , O  depending 

upon whether new o r  us& equipment i s  purchased and upon whether a 

dryer c i r c u i t  i s  required, and on t h e  mirdng m&hoci. Cperating coats 

are est.b=ated t o  be $ 3.36 per %ohof o re  mrincd if a dryer i s  ins t a l l ed  

and $ 3.16 iP not. 

The ass-cmptions on which t he  qumtiky, grade and. value of the ore have 

been nzdo must be chccked by farther f i e l d  work and Zaboratory t e s t s ,  

Bat, on the basis of the  arai.l.able inf'omation there  i s  good rea-son 



9.10 RIXO?.TMENDATIONS 

In view of the  likelihood tha t  t h e  C d g  Property can be profitably 

placed i n  production, the  following recommendations a re  made; 

With Cassiar, review a l l  t e s t  and geological data t o  check on 

the  assumptions made to a r r ive  st figures used i n  t h i s  analysis, 

With Cassiar, determine tho a b i l i t y  of Clinton Creek t o  accept 

concentrates on a seasonal bas is  and determine an equitable 

d u e  based upon f i b r e  content. 
I I 

Determine the  extent t o  which Govement assistance may be 

available f o r  road con&rnction. 

With Cassiar, review the  cost f igures  used i n  t h i s  analysis in 

light of current northern experience and expectations. 

Provided t h e  above investigations confirm the  basic asmnptions made 

o r  arrived a t  for t h i s  study, recalculate the  eccnomie analysis i n  light, 

of the  advice received, If the  revised evaluation shows an acceptable 

profi t  car  be expected, it will be necessary $0 i n i t i a t e  an extensive 

pmgranrns of sampling and t e s t  milling i n  order t o  increase the  r e l i a b i l i t y  

of tho grade and value f igures used bn a find. economic analysis, Such tt 

pmgrame vm~zld invoZve t e s t  pits and aurfaca cuts f o r  bulk aampling 

a s  well as Farther diamond drilling. 
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APPENDIX I1 ------ 

No. 2 WEST DRIFT TEST M I U ,  DATA 

FOOTAGE - A - A# AS 
7 

AX - Tot. - VALUE 

11'- 36' O,OZ 2.43 2.86 --- 5631% $ 10.61 

36' - 102' Too Low Grade 

1021 - 157' 0,002 1.28 --- 3.99 5.27 % 8 8.4s 

157' - 185' 0.005 0.80 --- 5.10 5.90 k $ U.00 

185' - 235' --- 0.85 --- 2.52 '3.37 % 6.43 

235' - 230' --- 0&6 1A9 --- 2635 % $ 4.43 
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