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SPEECH BY DR. GERALD HARPER, PRESIDENT OF GEDDES RESOURCES LIMITED AT THE 
WHITEHORSE GEOSCIENCE FORUM, NOVEMBER 28, 1989 

AN OVERVIEW OF DEVELOPMENTS AT THE WINDY CRAGGY PROJECT 

Geddes Resources Limited, Windy Craggy P r o j e c t  i s  l oca ted  i n  the 

northwest corner o f  B r i t i s h  Columbia ( s l i d e ) .  For  those o f  you who have 

attended prev ious meetings here i n  Whitehorse, you w i l l  be f a m i l i a r  w i t h  
the p r o j e c t  and the developments up t o  t h i s  t ime l a s t  year, when Rob 

Beckett,  our senior  geo log i s t  presented a paper on the  geology o f  the 

I n  1989 Geddes Resources w i l l  have expended more than 13 m i l l i o n  

d o l l a r s  on t h e  continued exp lo ra t i on  and development o f  t h i s  proper ty .  

This has t o  be added t o  p r i o r  expenditures which a re  i n  excess o f  23 

. Windy Craggy prospect, 

m i l l i o n  d o l l a r s  f o r  a grand t o t a l  o f  more than 36 m i l l i o n  d o l l a r s .  This 
amount i s  t y p i c a l  o f  the t o t a l  c a p i t a l  costs o f  p u t t i n g  i n t o  product ion 

some o f  the r e c e n t l y  developed small go ld mines i n  Canada. It i s  a l so  

considerably more than the c a p i t a l  costs  o f  some Nevada heap leach mines. 
On top o f  the 36 m i l l i o n  d o l l a r s  already i nves ted  we a n t i c i p a t e  

expenditures i n  1990 o f  probably another 10 m i l l i o n  d o l l a r s  w i l l  be 

requi red t o  complete the a d d i t i o n a l  work requ i red  t o  p rov ide  adequate 

data f o r  t he  completion o f  a f e a s i b i l i t y  study. F o r t y - s i x  m i l l i o n  . 

d o l l a r s  i s  a l o t  o f  money - a l l  r i s k  equ i t y  investment. What i s  the 

j u s t i f i c a t i o n  f o r  t h i s  super la t i ve  e f f o r t  and expendi ture? The answer i s  

simply t h a t  Windy Craggy i s  one o f  the few s u p e r l a t i v e  deposi ts being 

explored and developed i n  Canada today. 

Strong words, so I would l i k e  t o  spend the  r e s t  o f  t he  t ime 

a v a i l a b l e  t o  me exp la in ing  t o  you why I b e l i e v e  they are j u s t i f i e d .  

Although the  deposi t  was discovered i n  1958, p r i o r  t o  1987 the sum t o t a l '  :, 

of e x p l o r a t i o n  work consis ted o f  surface and a i rbo rne  geophysical surveys 
and a very l i m i t e d  amount o f  diamond d r i l l i n g  from surface, t o t a l l i n g  23 
holes. While t h i s  d r i l l i n g  and geophysical s ignature p rov ided  a v a l i d  

bas is  f o r  t he  conclusion t h a t  t he re  was a major depos i t  exposed on the 
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sides o f  and beneath Windy Craggy Mountain ( s l i d e ) ,  i t  'd id  n o t  p rov ide  
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any s o r t  o f  adequate q u a n t i t a t i v e  bas is  from which t o  determine the  

technica l  o r  economic existence o f  a p o t e n t i a l  mine. I n  the  three years 

from 1987 u n t i l  now t h a t  has a l l  changed. 

The mountain topography ( s l i d e )  and s h o r t  summer season made i t  

imprac t i ca l  t o  t ry and def ine the d e t a i l e d  dimensions o f  t h i s  deposi t  by 

surface d r i l l i n g .  A bo ld  b u t  expensive concept was developed, t o  d r i v e  a 
1.8 km tunnel i n t o  the mountain and d r i l l  o f f  t he  deposi t  from 

underground, immune from the elements ( s l i d e ) .  The s p e c i f i c  t a r g e t  f o r  

t he  tunnel was determined t o  be an area o f  very h i g h  go ld  values 
. i d e n t i f i e d  by one of the surface holes (#83-14; 61 metres a t  9.2 g / t  go ld  

o r  201 ft. a t  0.3 o / t  go ld) .  I f  t h i s  represented p a r t  o f  a subs tan t i a l  

tonnage of g o l d  ore then a r e l a t i v e l y  low c a p i t a l  c o s t  " f l y  i n "  go ld mine 

might be es tab l i shed  t o  f inance the  much greater  c o s t  o f  the u l t i m a t e  

m i  ne. 

The combination o f  f low through f i nanc ing  and a j u n i o r  b u l l  market 

i n  1987 prov ided the oppor tun i ty  f o r  Geddes t o  embark on i t s  ambit ious 

program. A f t e r  cons t ruc t i ng  an a i r s t r i p ,  mining equipment was f lown i n  

and the tunnel s t a r t e d  i n  May ( s l i d e ) .  Ten months l a t e r  the access 

tunnel was completed and s ide tunnels  extended t o  d r i l l  s ta t i ons .  The 

r e s u l t s  o f  the f i r s t  s i x  d r i l l  ho les d i r e c t e d  up a t  t he  g o l d  t a r g e t  were 

f r u s t r a t i n g  as they i n te rsec ted  a f a u l t e d  area which caused ser ious 

dev ia t i on  o f  the holes away from the t a r g e t  area b u t  i n t o  the massive 

sulp h ide  w i  t h  remarkabl e core 1 engths o f  cons i s ten t  copper and cobal t 

val  ues. 

For the  nex t  14 months, u n t i l  May 1989, d r i l l s  worked around the 

c lock t o  t r a c e  o u t  the dimensions o f  the massive su lph ide deposi t  

( s l i d e ) .  A t  t h a t  p o i n t  we had enough understanding o f  t he  deposi t  t o  

i d e n t i f y  the broad range - o f  the development- opt ions avai  1 ab le  f o r  t he  
major massive sulphide resource i d e n t i f i e d  by t h a t  t ime. The pace o f  
a c t i v i t y  increased, w i t h  d r i l l  i n g  now focused on de ta i  1 i n g  the  reserves, 

more tunnel1 i n g  f o r  m e t a l l u r g i c a l  samples, geotechnical s tud ies,  surface 

trenching, engineering, surveying, a i r  photography, seismology and 

envi  ronmen t a l  studies.  
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We now know t h a t  there a re  a t  l e a s t  two major massive su lph ide 

bodies ( s l i d e ) ,  t he  North and South, which extend over a h o r i z o n t a l  

l eng th  o f  a t  l e a s t  1,900 metres (6,250 ft.), reach a maximum w id th  o f  a t  

l e a s t  220 metres (720 ft.) and have a v e r t i c a l  ex ten t  o f  a t  l e a s t  700 
metres (2,300 ft.). 

L e t ' s  t r a n s l a t e  t h i s  i n t o  dimensions you should a l l  be f a m i l i a r  

wi th ,  assuming you watched the Grey Cup game two days ago. The main core 

o f  the South Zone has a ho r i zon ta l  ex ten t  approximately equal t o  t h a t  o f  

the Toronto Sky Dome ( s l  i d e )  . R igh t  beside the Sky Dome i s  the CN Tower, 
the t a l l e s t  man-made s t r u c t u r e  i n  the wor ld  ( s l i d e ) .  The p resen t l y  known 

v e r t i c a l  e x t e n t  o f  t h a t  South Zone c o r e  i s  500 ft. h igher  than the CN 

Tower. So imagine a Sky Dome towering 500 ft. over the CN Tower ( s l i d e ) .  

, 

The u l t i m a t e  h o r i z o n t a l  and v e r t i c a l  extents  are wide open and there are 

several h i n t s  t h a t  there w i l l  be p a r a l l e l  zones. Indeed, on l y  i n  the  

l a s t  two weeks, i n  the course o f  d r i l l i n g  negat ive condemnation holes 

i n t o  the eastern w a l l  o f  the Nor th Zone i n  order t o  determine the nature 

o f  t he  a n t i c i p a t e d  waste rock t h a t  must be removed f o r  the open p i t ,  we 

in te rsec ted  a new zone. I do n o t  have any assays on i t  y e t  b u t  i t  has 

p r e s e n t l y  been p i cked  up i n  th ree  holes i n  a ho r i zon ta l  fan and we have 

j u s t  s t a r t e d  a v e r t i c a l  fan t o  t r a c e  i t s  ex ten t  i n  t h a t  d i r e c t i o n .  Not 

content  w i t h  the  p o s s i b i l i t y  o f  a t h i r d  zone, i n  our cont inued d r i f t i n g  

f u r t h e r  t o  t h e  n o r t h  t o  p rov ide  a d d i t i o n a l  d r i l l  s t a t i o n s  f o r  d e f i n i t i o n  

o f  t he  Nor th Zone we encountered 100 metres o f  s t r i n g e r  m ine ra l i za t i on .  

As mapping on t h e  n o r t h  s ide  o f  the mountain p i cked  up massive and 

s t r i n g e r  su lph ide bear ing outcrops w i t h  copper and z inc  values 250 metres 

v e r t i c a l l y  above t h i s  area; we are speculat ing t h a t  t he re  i s  y e t  another 

zone t o  the northwest. 

Keeping up w i t h  reserve c a l c u l a t i o n s  under these cond i t i ons  i s  
impossible ( s l i d e )  . I n  August 1989 our consul tants  c a l c u l a t e d  geologic 
reserves i n  t h e  Nor th and South Zones as def ined a t  t h a t  t ime ( t o  on l y  15 
metres n o r t h  o f  t he  North cross c u t )  o f  more than 150 m i l l i o n  m e t r i c  

tonnes. 
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This  was a subs tan t i a l  increase from the prev ious c a l c u l a t i o n  i n  May 
1989 b u t  most s i g n i f i c a n t l y ,  i t  decreased the p r o p o r t i o n  c l a s s i f i e d  as 

POSSIBLE category from 66% t o  25%. I n  other  words, 75% i s  now i n  the 

PROBABLE category. Our next  ob jec t i ve ,  assuming a 7 m i l l i o n  tonne p e r  

year  mining ra te ,  i s  t o  upgrade t h e  f i r s t  f i v e  years reserve t o  PROVEN 

category. 35 m i l l i o n  tonnes o r  25% o f  the present reserve. As most o f  

t h i s  volume w i l l  be the near sur face ma te r ia l ,  we b u i l t  a road t o  the 
mountain top t h i s  summer ( s l i d e ) .  D e t a i l e d  i n - f i l l  d r i l l i n g  from surface 
i s  planned f o r  1990. 

An extensive range o f  engineer ing s tud ies have been undertaken i n  
the p a s t  12 months which have covered a l l  aspects o f  development, 

i n c l u d i n g  mining, m i l l i n g ,  l o c a t i o n  o f  mine and m i l l  f a c i l i t i e s ,  

t ranspor ta t i on  o f  ore, low grade and waste, t a i l i n g s ,  waste and low grade 

storage, power generation, access, concentrate t r a n s p o r t  and shipment, 

labour a v a i l a b i l i t y  and t ranspor ta t i on .  From t h i s  we have i d e n t i f i e d  

twelve combinations which have been examined i n  s u f f i c i e n t  d e t a i l  t o  rank 

them by q u a n t i t a t i v e  f i n a n c i a l  ana lys i s  and quaJ i t a t i v e  parameters 

i n c l u d i n g  technica l  r i s k  and environmental s e n s i t i v i t y .  Th is  has al lowed 

the twelve opt ions t o  be narrowed t o  a s h o r t  l i s t  o f  four ,  a l l  o f  which 

had s i m i l a r  “scores“. These f o u r  are b a s i c a l l y  t h e  same except f o r  

l i m i t e d  d i f f e rences  i n  a few o f  t h e i r  component modules. For example, 

d iesel  versus hyd ro -e lec t r i c  power would be a t r a d e - o f f  o f  c a p i t a l  versus 

operat ing costs.  More engineer ing and testwork i s  requ i red  t o  determine 

f i n a l l y  which o f  these f o u r  i s  the best .  

The o v e r a l l  development a n t i c i p a t e s  i n i t i a l  ope ra t i on  a t  a scale o f  

20,000 tonnes p e r  day o r  7 m i l l i o n  tonnes o f  ore p e r  year.  A t  t h i s  r a t e  

present  reserves are s u f f i c i e n t  f o r  more than 20 years o f  operat ion.  

Even i f  product ion i s  subsequently expanded, f u t u r e  reserve addi ti‘ons are 

l i k e l y  t o  g i ve  an u l t i m a t e  mine l i f e  o f  more than 30 years ( s l i d e ) .  Open 

p i t  mining would p rov ide  m i l l  feed f o r  a t  l e a s t  the f i r s t  15 years, a t  

which t ime a t r a n s i t i o n  t o  underground mining would be contemplated. 

M i l l i n g  would u t i l i z e  convent ional  crushing, g r i n d i n g  and f l o t a t i o n  
techniques t o  p rov ide  maximum recovery o f  copper (est imated a t  88%) i n  
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the form o f  a concentrate grading about 28% Cu w i t h  some go1 d and s i l v e r .  
Th is  would be t rucked t o  the  p o r t  o f  Haines, Alaska f o r  shipment t o  

o f f sho re  smelters. Subject  t o  f u r t h e r  testwork, add i t i ons  t o  the m i l l  
cou ld be contemplated t o  increase recover ies o f  go ld and s i l v e r  and t o  

produce separate marketable products  con ta in ing  c o b a l t  and p o s s i b l y  

magneti te and z inc .  

For  the f i r s t  f i v e  years t h e  average grade o f  o re  mined would be 

almost 2% copper and the waste s t r i p p i n g  r a t i o  l e s s  than 1.4:1 (tonnes o f  
waste pe r  tonne o f  o re ) .  Output would the re fo re  average 450,000 wet 

' tonnes o f  concentrate p e r  year  o r  120,000 tonnes o f  contained copper 

metal.  For comparison, 1988 p roduc t i on  o f  copper by o the r  major Canadian 

producers was: 

Fa1 conbridge 172,000 tonnes 

H i  ghl and Val 1 ey 170,000 
I nco 11 6,000 

Wes t m i  n 26,000 

G i  bra1 t a r  19,000 

Truck t r a n s p o r t a t i o n  over t h e  255 krn road d is tance t o  Haines would 

r e q u i r e  25 - 30 loads pe r  day, a frequency o f  s l i g h t l y  more than one l o a d  

pe r  hour. 

- (s l ide)  Mining would be a convent ional  t ruck  and shovel operat ion 

w i t h  non-acid generat ing waste rock being t rucked o u t  o f  t he  p i t  t o  

dumps; m i l l  feed and low grade, p o t e n t i a l l y  acid-generat ing rock would be 

dumped i n t o  shoots i n  the p i t  f l o o r  which would drop the  rock down t o  the 

l e v e l  o f  t he  p resen t  exp lo ra t i on  tunnel  s. Here i t  woul d be crushed and 

fed  onto a conveyor system f o r  t r a n s p o r t  along an enlarged vers ion o f  the 

present  tunnel t o  the mine entrance. Low grade ma te r ia l  would be stacked 

i n  special  storage areas designed f o r  rec la im  and a c i d  water r u n - o f f  

c o n t r o l .  M i l  1 feed would e i t h e r  be t rucked t o  the  m i l l  o r  be ground t o  a 

s l u r r y  consistency s u i t a b l e  f o r  t r a n s p o r t  by p i p e l i n e  11 kms t o  the m i l l  
located i n  the  upper Tats Creek Val ley.  E i g h t  kms o f  t h i s  p i p e l i n e  would 

be on the Ta ts  Glac ier .  Th is  p o r t i o n  would r e q u i r e  specia l  engineer ing 
w i t h  a - t h i c k  gravel  pad on t h e  i c e  surface, i n s u l a t i n g  the ice,  
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accommodating the m i  nor movement and support ing an access/service road as 
we l l  as p i p e l i n e s  f o r  s l u r r y  and r e t u r n i n g  water. One o f  t he  compet i t ive 

a l t e r n a t i v e s  t o  t h i s  surface r o u t e  i s  a deeper, l onger  tunnel and 

conveyor which would have a h igh  c a p i t a l  c o s t  b u t  lower ope ra t i ng  r i s k .  
The waste ma te r ia l  o r  t a i l i n g s  from the m i l l  would be discharged 

i n t o  a dammed o f f  area i n  the Tats Creek v a l l e y .  N e u t r a l i z i n g  l imestone 

w i l l  be added and the  q u a l i t y  o f  i n  and outgoing water w i l l  be monitored. 
The dam would be b u i l t  h igh enough f o r  the t a i l i n g s  t o  be permanently 

underwater thus e l  im ina t i ng  f u r t h e r  o x i d a t i o n  and p roduc t i on  o f  a c i d i c  
water. The constant head o f  water would a l s o  a l l o w  the over f low t o  be 

fed t o  a h y d r o - e l e c t r i c i t y  generat ing p l a n t  which would b u f f e r  t he  

operat ion from f l u c t u a t i n g  operat ing costs  t h a t  coul'd a r i s e  from t o t a l  

dependence on f o s s i l  fue ls .  

F i n a l l y ,  b u t  n o t  l eas t ,  how compatible w i t h  the environment i s  the 

proposed Windy Craggy P ro jec t?  A l l  f a c i l i t i e s  r e l a t e d  t o  the mine and 

process p l a n t  would be w i t h i n  a r e l a t i v e l y  small area o f  Tats Creek 

Val ley o u t  o f  s i g h t  and sound o f  a l l  main t r a v e l  c o r r i d o r s .  The 

f a c i l i t i e s  would be designed, b u i l t  and operated w i t h  s t a t e  o f  the a r t  

envi  ronmental c o n t r o l  s. 

Our s tud ies  have i d e n t i f i e d  the  main areas o f  environmental concern 

as the  road c o r r i d o r  and disposal  o f  p o t e n t i a l l y  acid-generat ing 

t a i  1 i ngs . 
Acid-generating t a i l i n g s  are n o t  unique t o  t h i s  deposi t ,  so we have 

been able t o  b e n e f i t  from others experience. The contemplated system 

w i l l  reduce the chemical reac t i ons  generat ing a c i d  water t o  a minimum and 
secondly w i l l  n e u t r a l i z e  any a c i d i t y .  The whole mine and m i l l  complex 

areas w i l l  be contained w i t h i n  a s i n g l e  monitored and t r e a t a b l e  drainage 

catchment area. Much o f  the n e u t r a l i z a t i o n  w i l l  occur n a t u r a l l y  as a 

r e s u l t  o f  d i r e c t i n g  the run -o f f  i n t o  o r  over areas o f  so lub le  l imestones. 
What c a n ' t  be handled t h i s  way w i l l  be d e a l t  w i t h  u s i n g  quar r i ed  

l imestone o f  which there i s  an abundance a t  the s i t e .  

The impact o f  the access road and i t s  r e s u l t i n g  frequency of  
t ruck ing,  w i l l  be on the wi lderness r e c r e a t i o n  area and the  w i l d l i f e  
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h a b i t a t s  i t  passes through. Provided t h a t  access t o  t h e  road i s  l i m i t e d  
t o  mine-related vehic les,  the frequency o f  use i s  u n l i k e l y  t o  be 

s u f f i c i e n t  t o  cause d i s r u p t i o n  t o  the w i l d l i f e  h a b i t a t s .  We can a l s o  

implement measures t o  p r o t e c t  and a s s i s t  the w i l d l i f e  populat ions.  

The impact on the wi lderness rec rea t i on  area gets  i n t o  the area o f  

sub jec t i ve  judgements. The area t o  be traversed by t h e  road i s  n o t  one 

o f  g rea t  scenic beauty o r  abundant rec rea t i ona l  use. Nevertheless every 
e f f o r t  w i l l  be made i n  l o c a t i n g  the road rou te  t o  keep i t  i n v i s i b l e  from 

the Tatshenshini R ive r  o ther  than a t  the b r idge  c ross ing  ( s l i d e ) .  The 
- sec t i on  where the road rou te  w i l l  be c lose t o  the r i v e r  b u t  most ly o u t  o f  

s i g h t  extends f o r  about 25 kms from the confluence o f  the Tatshenshini 

and O'Connor Rivers t o  where the r o u t e  tu rns  up Tats Creek ( s l i d e ) .  Over 
t h i s  l eng th  the Tatshenshini R ive r  i s  i n  a broad v a l l e y  w i t h  a r i v e r  bed 

1/2 a km wide character ized by meandering channels, n o t  f a s t - f l o w i n g  

rap ids.  This  i s  n o t  an area used by mountain c l imb ing  o r  h i k i n g  groups 

as i t  does n o t  con ta in  spectacular a l p i n e  t e r r a i n .  It i s  frequented by 

r a f t e r s ,  most ly i n  commercial t o u r  groups o f  American o r i g i n .  
Rather than having only  a negat ive impact, the road cou ld  have t h e  

p o t e n t i a l  t o  p rov ide  a p o s i t i v e  impact as i t  would p r o v i d e  an emergency 

e x i t  rou te  and an a l t e r n a t i v e  f o r  Canadian r a f t i n g  groups t h a t  i s  n o t  

dependent on the  Uni ted States and could the re fo re  increase the Canadian 

b e n e f i t s  from r a f t i n g .  The o v e r a l l  r e s u l t  could t h e r e f o r e  be an increase 

i n  m u l t i p l e  uses and i n  p a r t i c u l a r  wi lderness r e c r e a t i o n a l  a c t i v i t i e s  o f  

the area as a r e s u l t  o f  development o f  the Windy Craggy P ro jec t .  

Our major o b j e c t i v e  between now and year end i s  t o  complete the  

s tud ies requ i red  f o r  the Stage I environmental study o f  the Windy Craggy 

p r o j e c t  f o r  submission t o  the  Mine Development S tee r ing  Committee o f  the 
B r i t i s h  Columbia Government. They have an es tab l i shed  process f o r  

rev iewing proposed mine developments and t h e i r  environmental impacts. We 

i n t e n d  t o  cont inue t o  work w i t h  them through t h a t  process t o  con f i rm  t h a t  

Windy Craggy can be developed i n  an environmental ly acceptable manner, t o  

p rov ide  economic and soc ia l  b e n e f i t s  and t o  c rea te  new wealth. 


