


ARTICLE 0 

THE PINCH1 LAKE M I N E  

(La t i tude  54' 38' N ,  Longitude 124' 27 '  W ,  E leva t ion  2,315') 

LOCATION, ACCESS AND CLIMATE 

The Pinchi  Lake Mine i s  loca ted  on t h e  North Shore of  Pinchi Lake, 
f i f t e e n  miles nor thwes ter ly  from For t  S t .  James, B.C .  

Access t o  t h e  proper ty  i s  by way o f  a twenty-eight mile a l l  weather 
road from For t  S t .  James, B.C. 

The ambient a i r  temperature ranges from a mid-winter minimum of  -40 
Cels ius  degrees  t o  a summer maximum of  +32 Cels ius  degrees.  
t i o n s  commence i n  la te  October and p e r s i s t  f o r  t h e  ensuing f i v e  months. Snow- 
f a l l s  account f o r  approximately one t h i r d  of  t h e  e ighteen  inches of  annual 
p r e c i p i t a t i o n ,  with t h e  f a l l e n  snow reaching a maximum th ickness  of t h r e e  
f e e t  during l a t e  February. 

Freezing condi- 

HISTORY AND OWNERSHIP 

The mercury occurrences at  Pinchi  Lake were f i rs t  noted by J . G .  Gray 
o f  t h e  Geological Survey o f  Canada i n  a reconnaissance of  t h e  area i n  1937 
and were mentioned i n  h i s  pre l iminary  r e p o r t  38-14 (East h a l f ,  Fo r t  Fraser 
Map Area), which was publ ished with an accompanying map i n  March, 1938. A s  
a r e s u l t  t h e  showings were s taked by A. J.  Ostrem on May 30, 1938. The 
p rope r ty  was optioned by Cominco Ltd. on November 4, 1938. 

Development was s t a r t e d  i n  t h e  win ter  of  1938-39 by d r i f t i n g  and 
c rosscu t t ing  under t h e  o r i g i n a l  su r f ace  showing on t h e  Main Zone, a lime- 
s tone  ore  horizon up t o  700 feet  long and 120 feet  wide. 
of 1939 a second orebody was uncovered by s t r i p p i n g  i n  the  west zone. 
diamond d r i l l i n g  program was s t a r t e d  i n  October 1939 with r e s u l t s  s u f f i c i e n t l y  
encouraging t o  warrant t h e  establ ishment  of a f i f t y  ton  r o a s t i n g  u n i t .  This  
p l a n t  was increased  i n  s ize  seve ra l  t imes and by t h e  end o f  1942 had a r a t e d  
capac i ty  of 1,000 tons  p e r  day. 

During t h e  summer 
A 

Maximum product ion was maintained during 1943, bu t  e a r l y  i n  1944 t h e  
p r i c e  o f  mercury gradual ly  decl ined and it was decided t o  shut  t h e  mine 
down completely on J u l y  7, 1944. 

The mine resumed product ion with a completely new p l a n t  on August 
11, 1968 and i n  1973 produced 12,500 f l a s k s  of mercury. 

The mine i s  wholly owned by Cominco Ltd. 

GEOLOGY 

On a reg iona l  b a s i s  t h e  Pinchi  Lake Mine i s  loca ted  i n  Cache Creek 
rocks of  la te  Palaeozoic  age. 
Pinchi  Fault ,  a major c r u s t a l  break t r aced  from east o f  Williams Lake t o  
t h e  S t i k i n e  River area and poss ib ly  t o  the  Yukon. 

The orebodies l i e  immediately south  of t h e  
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North of t h e  Pinchi Faul t ,  Takla rocks of Upper T r i a s s i c  age occur. 

The Cache Creek rocks cons is t  of limestone, ribbon c h e r t s ,  horne- 
blende s c h i s t s ,  quartz s e r i c i t e  s c h i s t s  and interbedded andes i te .  

The Takla rocks include andes i tes ,  t u f f s  and agglomerates, with 
interbedded sha les  and conglomerates. 

In t rus ives  include u l t r a b a s i c s  which have been intruded along t h e  
Pinchi Fault  Zone, g ran i t e s  of Permian and l a t e r  age, and Omineca in t rus ions ,  
g ranodior i t ies ,  
aceous age. 

quartz d i o r i t e s  and d i o r i t e s  of Upper Ju ras s i c  t o  Cret- 

In t h e  v i c i n i t y  of t he  Pinchi Fault  t h e  Cache Creek rocks have been 
They cons i s t  in tense ly  folded and f au l t ed  and exh ib i t  marked metamorphism. 

of quartz s e r i c i t e  s c h i s t s ,  greenstone s c h i s t s ,  quartz graphi te  s c h i s t s ,  
glaucophane s c h i s t s  and limestones which a r e  o f t en  dolomitized and s i l i c i f i e d .  

Production is obtained from two orebodies which l i e  about 1,000 f e e t  
southwest of t h e  Pinchi Faul t .  
l o l i t i c  limestone which is  o f t en  dolomitized. I t  i s  oval shaped, about 
800 f e e t  long, up t o  120 f e e t  wide and d ips  nor th  a t  65 degrees. 
Zone orebody is  about one t h i r d  the  s i z e  of t he  Main Zone and has a similar 
a t t i t u d e .  

The Main Zone orebody occurs i n  grey s t y -  

The West 

Mineralization cons i s t s  of cinnabar and minor s t i b n i t e  i n  e r r a t i c  
s t r i n g e r s  and blebs i n  f r a c t u r e s  and c a v i t i e s  i n  t h e  limestone and dolomite. 

Both hanging wall and footwall rocks a r e  f a i r l y  competent quartz 
s e r i c i t e  s c h i s t s .  

Ul t rabas ic  in t rus ives  outcrop on Pinchi Mountain, about two miles 
t o  t h e  northwest of t he  mine and on a low h i l l  about one ha l f  mile south- 
e a s t  of t he  mine. 

PROPERTY OPERATION 

The sur face  layout of t h e  Pinchi Lake Mine is  shown on Figure 1, 
"Surface Details, Pinchi Lake Mine". 

The operation cu r ren t ly  produces 650 tons per  operating day, working 
one s h i f t  mining and two s h i f t s  mi l l ing  per day. The work fo rce  t o t a l s  
f i f ty -one ,  with a general r o l l  of fourteen underground and seventeen on 
sur face  and a s t a f f  of s i x  underground and fourteen on sur face .  
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M I N I N G  OPERATION 

S t  oping 

Mining operations include cu t  and f i l l  stopes underground and an 
open p i t  on the  main zone orebody. 
orebody was mined t o  completion i n  1972. 
only worked during good summer weather. 

A second open p i t  on t h e  west zone 
The p i t ,  as a general r u l e  is  

The underground mine is  serviced by a 1300 foot  -9% dec l ine ,  four teen  
f e e t  high by f i f t e e n  f e e t  wide, which reaches from the  sur face  t o  t h e  base 
of present mining a c t i v i t y .  A 15% inc l ined  ramp nine f e e t  high by f i f t e e n  
f e e t  wide angles o f f  t he  bottom of the  dec l ine  a t  90 degrees and is  developed 
a s  a switchback i n  t h e  footwall .  
and provides f u l l  access t o  a l l  s ec t ions  of t he  mining operation. 

I t  reaches t o  the  top  of t h e  mining blocks 

The main zone is mined by t r ack le s s  cu t  and f i l l  methods. Stopes a r e  
taken twenty f e e t  wide on f o r t y  foot  cen ters ,  leaving twenty foo t  p i l l a r s .  
Stopes a r e  normal t o  t h e  s t r i k e  of t h e  o re  and a r e  reached by shor t  access 
d r i f t s  taken a t  t e n  foo t  v e r t i c a l  i n t e r v a l s  o f f  t he  ramp. 
a r e  cu r ren t ly  being worked, with a timber mat i n s t a l l e d  a t  t h e  base of t he  
upper l eve l .  

Two stoping l eve l s  

Trackless equipment used includes Gardner-Denver jumbos and Wagner ST5A 
Scooptrams. Mining proceeds from the  access d r i f t s  across the  orebody t o  
t h e  hanging wall and along i t .  
f e e t  of t he  o re  footwall ,  where a p i l l a r  is l e f t  f o r  access i n  subsequent 
p i l l a r  mining. 
feet wide, with th ree  foot  burden, t h r e e  foot  spacing and eighteen inches 
on t r i m  holes.  Explosives used are Y i l g e l f t  70%, NCN (Cominco AN/FO) and 
"Xactex" f o r  back cont ro l .  
pounds of  explosive per ton of production. 

Stopes a r e  then mined back t o  within twenty 

A t yp ica l  b reas t  is t e n  f e e t  high, t e n  f e e t  deep and twenty 

About 160 tons a r e  produced per  round using 1.02 

Load-haul-dump u n i t s  a r e  equipped with f i v e  cubic yard buckets. They 

The r a i s e  feeds t o  a loadout s t a t i o n  
haul a maximum 900 feet t o  dump i n t o  a raise t h a t  i s  access ib le  a t  one poin t  
i n  each of t h e  switchbacks of t he  ramp. 
a t  t h e  bottom of  t h e  access dec l ine ,  where o re  i s  loaded i n t o  twelve and 
ha l f  ton  capacity Euclid R-13 r e a r  dump t rucks  t o  be hauled t o  the  m i l l .  
Stopes a r e  backf i l l ed  with a twenty t o  one sand cement mix t h a t  is piped 
i n t o  t h e  mine from t h e  m i l l .  Backf i l l s  a r e  made i n  t e n  foo t  l i f t s .  

P i l l a r  Recovery 

The primary ramp access a t  f i f t e e n  percent i s  used f o r  both i n i t i a l  
stoping and p i l l a r  recovery. A footwall d r i f t  i n  o re  i s  driven e a s t  and 
west t o  t h e  ex t remi t ies  of t h e  orebody from an ex i s t ing  stope access and 
p i l l a r s  a r e  ex t rac ted  systematically toward t h e  cen t r a l  access on t e n  foo t  
l i f t s .  An e ight  foo t  by t e n  foo t  jackleg d r i f t  i s  driven on c e n t e r l i n e  t o  
t h e  nose of t he  p i l l a r  and mucked with a Scooptram ST2B o r  Cavo 310. Slash- 
ing and posting with twelve inch s t u l l s  proceeds from the  nose of t h e  p i l l a r  
toward t h e  Footwall. 
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Hydraulic f i l l  is  introduced as soon as poss ib l e  af ter  mining, with 
t i g h t  f i l l  f a c i l i t a t e d  by a -4% s lope  i n  t h e  back. 

Conversion t o  pos t  p i l l a r s  i s  being introduced i n  t h e  lower mining 
horizon a t  t h e  present  time. 
e f f i c i e n t  o r e  removal with one pass  mining compared with conventional 
s tope  and p i l l a r  mining. 
t i ca l  rock p i l l a r s  f o r  support ing t h e  back; t hese  p i l l a r s  w i l l  no t  be 
recovered. 
p i l l a r s ,  spans are twenty-five f e e t  and t h i r t y  f e e t  between f i f t e e n  by 
f i f t e e n  f o o t  p i l l a r s .  

Post p i l l a r  mining allows safer and more 

This s toping method involves  us ing  then  ver -  

Where pos t  p i l l a r s  have been s t a r t e d  on top  of  conventional 

Ore w i l l  be removed i n  t e n  f o o t  l i f t s ,  b l a s t i n g  i n t o  a v e r t i c a l  a i r  
space of f i v e  fee t  f o r  v e n t i l a t i o n  and rock swell. 

The upper mining horizon was not  converted t o  pos t  p i l l a r  mining 
i n  cons idera t ion  of t h e  proximity of open s topes  from previous opera t ions .  

Figure 2 ,  !'Plan and Long Sect ionf1,  i l l u s t r a t e s  t h e  orebodies and 
underground mining layout .  

Figures 3 and 4 ,  "Cutaway of Underground Operations" and "HOW we 
Produce Mercury" f u r t h e r  i l l u s t r a t e  t h e  opera t ion .  

MINERAL PROCESSING 

The Pinchi Lake Mill has a capac i ty  of 1100 shor t  tons  pe r  day. 
Due t o  reduced demand and sales of  mercury, t h e  m i l l  was operated only 
40% of t h e  t o t a l  a v a i l a b l e  time i n  1973. 

The crushing and screening p l an t  has a capac i ty  of  150 shor t  tons  
per  hour and is shown i n  Figure 5,  "Crushing and Screening Flow Sheet". 
The gr inding,  f l o t a t i o n ,  and f i l t e r i n g  operat ion i s  shown i n  Figure 6,  
"Concentrator Flow Sheet". 
"Roaster Flowsheet!'. 

The roas t ing  opera t ion  i s  given i n  Figure 7 ,  

1. Crushed minus f i v e  e i g h t s  inch o r e  i s  fed  from t h e  f i n e  
o r e  b i n  by two s l o t  feeders  t o  t h e  250 H.P.  seven f o o t  
diameter by eleven f o o t  rod m i l l .  Rod m i l l  d ischarge is  
pumped t o  a head tank d i s t r i b u t o r  f o r  t h r e e  D158 Krebs 
Cyclones (one is used as a spa re ) .  Cyclone underflow i s  
fed t o  t h e  600 H.P. t e n  f o o t  diameter by eleven foo t  b a l l  
m i l l .  

2. The cyclone overflow is  pumped t o  n ine teen  No. 48 Ag i t a i r  
F lo t a t ion  Cells, t h e  f i rs t  s i x  being roughers and t h e  
balance Scavengers. 

3. The b a l l  m i l l  d i scharge  (65% -200 Mesh) is fed  t o  s i x  No. 
48 Ag i t a i r  F lo t a t ion  Cells which are used t o  s c a l p  t h i s  
flow. 
pumped t o  e igh t  No. 36 Ag i t a i r  Cells f o r  cleaning'. Scalp 
t a i l s  are re turned  t o  t h e  cyclone c i r c u i t .  

Scalp concent ra te  p lus  rougher concent ra te  is  
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4.  Scavenger concent ra tes  are re turned  t o  t h e  cyclone c i r c u i t  wi th  
t h e  c l eane r  t a i l s .  

5. F ina l  scavenger t a i l s  are double cycloned t o  g ive  approximately 
50% as a coarse  sand produce which i s  mixed with cement (20:l 
r a t i o )  and pumped underground as b a c k f i l l .  The balance i s  pumped 
t o  t h e  t a i l i n g s  d i sposa l  area. A t  t imes when b a c k f i l l  i s  not  
requi red  a l l  o f  t h e  t a i l i n g s  a r e  pumped t o  t h e  d i sposa l  area. 
Process water is  re turned  from t h e  t a i l i n g s  pond by g r a v i t y  
t o  t h e  m i l l  and i s  pumped t o  t h e  precess  water head tank .  
t a i l i n g s  dyke was cons t ruc ted  e n t i r e l y  from borrow material. 
The pond covers  an a r e a  of  s i x t y  ac re s .  
var ious  types o f  g ra s ses ,  legumes and shrubs are grown on t h e  
s e c t i o n  o f  t h e  d i sposa l  area which is  a l ready  f i l l e d .  The res- 
ponse t o  var ious  types  and l e v e l s  of  f e r t i l i z e r  a p p l i c a t i o n s  i s  
being evaluated.  

The 

Experimental p l o t s  of  

6. Cleaner concent ra tes  are thickened,  f i l t e r e d  (17.5% moisture)  

The hea r th  r o a s t e r  is  au tomat ica l ly  oper- 
The 

and f ed  t o  a propane f i r e d  hea r th  r o a s t e r  ( s i x  hea r ths - t en  
f e e t  i n  diameter) .  
a t ed  under d r a f t  t o  prevent  t h e  escape of mercury vapor.  
maximum temperature i n  t h e  hea r th  r o a s t e r  i s  1350 degrees  F. 
The mercury vapor and combustion products  are drawn from t h e  
hea r th  r o a s t e r  through two p a r a l l e l  a i r  cooled condensing t r a i n s .  
Condensed mercury drops from t h e  tubes i n t o  water f i l l e d  launders .  
A mixture of  mercury, f i n e  s o l i d s  and water i s  dra ined  from t h e  
launders  i n t o  t h e  sepa ra to r  where quick l ime is  added and t h e  
mixture is  a g i t a t e d .  Mercury i s  separa ted  from t h e  mixture  
and d r a i n s  from t h e  bottom of  t h e  sepa ra to r  t o  a s to rage  tank.  
The dry  mixture of  f i n e  s o l i d s ,  lime and some mercury r e f e r r e d  
t o  as soo t  i s  re turned  t o  t h e  hea r th  r o a s t e r  by screw conveyors 
f o r  reprocess ing .  The c a l c i n e  from t h e  hea r th  r o a s t e r  is  com- 
bined wi th  t h e  t a i l i n g s  and s e n t  t o  t h e  d i sposa l  area. 
condenser d i scharge  a i r  is  scrubbed and cooled t o  remove mer- 
cury p r i o r  t o  being vented t o  t h e  atmosphere. 

The 

7 .  Mercury from t h e  s t o r a g e  tank i s  b o t t l e d  i n  76 pound f l a s k s  and 
loaded i n  boxes (25 f l a s k s  per  box) f o r  shipping by t ruck .  

8. Because o f  t h e  hazards of mercury vapor,  cons iderable  emphasis 
has been placed on personal  and p l a n t  hygiene. Regular u r i n e  
ana lyses  are conducted on opera t ing  and maintenance personnel 
t o  prevent  overexposure t o  mercury vapor.  Atmospheric mercury 
vapor l e v e l s  i n  t h e  r o a s t e r  are monitored. Respi ra tors  and 
p r o t e c t i v e  c lo th ing  are provided and must be worn a t  a l l  times 
i n  t h e  r o a s t e r .  
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TABULATION OF MINERAL PROCESSING OPERATING STATISTICS 

The mi l l i ng  s t a t i s t i c s  f o r  t h e  twelve month per iod  ending December 
31, 1973 are as fo l lows:  

Total  M i l l  Feed 163,031 Tons of o r e  

Concentrate Produced 1,674.8 Tons grading 
Overall M i l l  Recovery 95.3% 
Roaster Production 12,521 f l a s k s  of  Hg (951,596 l b s . )  

Power Consumption 
Grinding Media 

Roaster Recovery 99.5% 
25 KW Hr/Ton of  m i l l  feed 
2.54 pounds o f  s teel /Ton 

Reagent Usage: M i l l  

Col lec tor  (Sodium Amylxanthate) 
Frother  (Dowfroth 250) 
Act iva tor  (Copper Sulphate)  

0.22 lbs/Ton mi l led  
0.085 lbs/Ton mi l l ed  
0.62 lbs/Ton mi l led  

Reagent Usage: Roaster 

L i m e  2 1  l b s / f l a s k  of  Hg 

Mineral  Processing Operating crew St rength  = 17 

Hourly Rated S t a f f  

Operators 
Maintenance 
Assaying 
B o t t l e r  
Foreman 

5 
3 
1 / 2  
1 / 2  

4 
1 

1 
1 

9 8 
Superintendent - - 

ENVIRONMENTAL CONTROL 

The effects of  mercury p o l l u t i o n  are common knowledge and con t ro l  
of  e f f l u e n t s  from mercury product ion i s  a prime r e s p o n s i b i l i t y .  
recognized t h i s  problem and has  adopted very  s t r i n g e n t  con t ro l  measures 
t o  ensure p r o t e c t i o n  of  both t h e  general  environment and t h e  h e a l t h  of 
Pinchi  Lake employees. 
mine were r e l a t e d  t o  environmental p ro t ec t ion .  These measures inc lude  
s p e c i a l  v e n t i l a t i o n ,  systems f o r  t rapping  p a r t i c u l a t e  matter and vapours 
a t  source and con t ro l  of  processing p l an t  e f f l u e n t s .  

Cominco 

Some 15% of  t h e  c a p i t a l  c o s t  of r e f i t t i n g  t h e  

Very c l o s e  monitoring i s  appl ied  t o  ensure t h a t  working condi t ions  
and e f f l u e n t s  meet s t r i c t  s tandards .  
throughout t h e  opera t ion .  
o f  each employee. 
f u l  a t  Pinchi  Lake. 

Spec ia l  mercury d e t e c t o r s  are used 
Frequent r e g u l a r  checks are made on t h e  h e a l t h  

The o v e r a l l  program is  considered t o  be h ighly  success-  
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