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surl~icc iiperaliii i is 01' which w v c r  :I 
iiii i i isculu portion ol ' the 1,200-sq-mi 
park. Indeed. comiiany clliirls to  gar- 
incr iiuhlic su i i i io r l  iiiid iii idcrstiii id- 

Minevisit 
By David Diivol 

ore than 700 people in and 
around the town o f  Camp- M h e l l  I l i v c r  on  Vancouver 

1yt; i i id ni;ihc their l iving i n  Slr;ithciin:i 
I'rovincial k i rk.  some e;irning more 
than $80.000 per year. These people 
aren't raking leaves o r  cleaning UP 
c:im Iisitcs - using sophist icatcd 
equipment and techniques. they are 
mining one o f  Canada's richest poly- 

.- . 

iiiciii l l ic iiiiiici.ii1 ilcposii?. \\estniin 

m i l e s  u'est 01 Campbell I<ivcr. Each 
day the underground mine delivers 
about 4.000 tonnesofore to Westmin's 
recently expanded mill. which is 
aniong t l i e  most m o d e r n  in the 

I<csoLlrces' hl!r;l I i l l l S  c o I l l ~ l I c Y .  55 

i country. 1 Operating in the middle o f  a park 
: 1i:isn't l icei i  c : w  liir Wcstniin, the 

- . 

ing for its mining operation were 
severely affected a few years ago by a 
coiitrovcrsiitl decision made by the 
I l r i  l i s l i  CoI iiiiiliiii govern niciil. 

The government announced plans 
to change the park boundaries and 
allow min ing and logging in desig- 
nated iirciis. I t  hnd previously agrecd 
to hold publ ic  hearings on such 
changes, but the government eventu- 

A recent 
expansion has 
made the Myra 
Falls mill on 
Vancouver 
Wand one of 
the most 
modern in 
Canada. 

;ill! m;dc the decision arbitrarily, 
lnlucli to  tlic cliiigrin o f  ii strong envi- 
roiinieiital lobby in the region and to 
Westmin. which became embroiled 
in the controversy that followed. 

After considerable flip-flopping. the 
boundary chmge proposal was aban- 
doned and the government agreed 
with the environmental lobby that no 
industrial activity o f  ;my kind would 
hc :iIIowcd in  Ihc park. Wcslmin. 01 

:ourse, could stay. but the conipciny's 
ictivities wi l l  be limited to its present 
ircii. 

\Vcstniin. t l i c  h l in i i iy  'Asv,ci;itiiiii 
o f  ('~il1;Id;l. i l l ld s 
SIILIICC conip:uiicy ~ i ~ i i i ~ o ~ c t l  :I iii i i l l i l i lc 
land-usc conccl i l  li)i~ such x u s ,  wli icl i  
would take into ticcount tlic cc(inoniic 
value oftl ie land. I l i e  government re- 
fusctl to consider t h i s  propiisi l l . 

Although i t  i i i i i s t  iiiiswor lo thrcc 
regulatory dep;irtnients (environment. 
minesand parks). Myra Falls ishighly 
eflicienl, with "leading edge" tech- 
nolugy iii several iiiciis. including cnvi- 
roniiienkil protection. I'rolecting tlie 
environnicnt has lo be a major con- 
cern bec;iusc the ni i i ie i s  near Buttle 
Lake, the water reservoir for Canill- 
bell River and Iieiidwiitcrs [or ii com- 
mercial l ishing industry. Westmin 
emphasizes that. through the niiiie's 
tenure. t l i e  wiitcr qu:ility 01' t l ic  I:ikc 
has consislciilly i i ic l  lC(lcI;~l ~ I I V C ~ I I -  

nieiit guidclincs l i i r  the I'rotcclion 01' 
Fresh W:ilcr /\qii: i l ic I J C .  

Ilese;irch i s  i i i i i lcr  u'iiy in lo :icitl 
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WRIGHT ENGINEERS CONGRATULATES 
WESTMIN RESOURCES 

ON POURING ITS FIRST BAR OF GOLD 
AT THE PREMIER GOLD PROJECT 

AND ON MANY YEARS OF SUCCESS AT THE 
MYRA FALLS OPERATIONS. 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

WRIGHT ENGINEERS IS PROUD TO HAVE 
PROVIDED DESIGN SERVICES 

FOR BO'I'H PKOJ EC'I'S. 

Vancouver Ollice: 
I444 Albcrni Slrcct. V;incouvcr. U.C.,  Canada V6Ci 224 

Phone : (604) 684-937 I .  Fax : (604) 687-6130, Telex : 04-54367 
Toronto Office: 

357 Bay Street. Toronto. Ontario, Canada M5H 2T7 
Phone: (416) 363-6621. Fax : (416) 363-5855, Telex: 06-218710 
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SITE P R E P W O N  
By the Experts 

Contract Surface Mining 

Mine Site Preparation 
and Development 

Earth and Rock 
Excavation 

Overburden Clearing 

Road Construction 

Western Canada's 
Specialists 

. -  1 . - - ' -  
* I  in Civil Contracting _. . 

.- . 
- I  . - *  
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rereon 
CONTRACTORS LTD 

1012 Victoria Street, Kamloops, British Columbia V2C 2C4 (604) 372-0922 
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smallest n o r t h  lens, ; i t  I'cwcr th;in 
500,000 t on  tics. 

The main lens is ;I flat-lying, dish- 
shaped deposit, r:itiging in  thickness 
from 6.5 It on the I'ringc to 215 I1 
locally in the core. Ilcfincd over ;I 

4,000-ft strike length, i t  niciisures u p  
to 1,150 ft wide. The lens is strongly 
zoned with ;I zinc-rich l'ringc and 
cop per-rich core. ()re 11 1 i I 1c r;i I i /:it i ( )I] 
is primarily sphalerite and chalcopy- 
rite with subordinate bornite, tennan- 
tite and galena. Minor iiniounts of' 
native gold ;ire iilso present. 

Two hydro-electric generating ski- 
tions supply about 14 M W of' power 
to Myra Falls at a considerable cost 
saving over d icscl-gcncra tcd power. 
Diesel generators arc :iv:iil;itJlc li)r 
emergencies, tiowcvcr. 'I'hc 'I'hcl wood 
hydro plant (8 MW) is supplied with 
water li.otii Iitii Milclicll I .;ikc, :ihotiI 
three iiiilcs u p  'l'liclwood ('ruck I'rotii 
the planl. Water I'roiiI t l ic h k c  passes 
through ii 2,500-lt-Iong tunnel bclilre 
entering the 2.5-niilc-long penstock 
that scrvices the gcncrating plant. 

In October, 1988, ;I section ol' the 
tunnel roof collapsed, filling about 
650 ft of it with sandy fiiult material. 
A decline adit was collared near the 
top end of the tunnel above the high 
water elevation of Jim Mitchell Lake; 
this was completed by early January, 
1989. A 230-ft bypass tunnel was con- 
structed around the cuved area, which 
was sealed off by a bulkhead to 
prevent migration of debris into the 
new tunnel. Shotcretc was applied to 
the bypass tunnel to inhibit caving, 
and hydro power was rcstorcd on 
March 19. 

Mining 
Three difiterent mining methods are 

employed at the H-W mine because 
of variable orebody geometry, grade 
distribution and ground conditions, 
as well as the need fbr high productiv- 
ity. Among these are two variations of 
cut-and-fill (longitudinal and post pil- 
lar), dong with blast hole and room- 
and-pillar mining methods. About 
39"/0 of all stope production conies 
from cut-and-fill post pillar, 37% f'roni 
blasthole and/or sub-lcvcl retreat, 10% 
fiom I ong i t u d i n ;I I cu t -;I t i  d-li I I , ;I ti d 
1 4% fro in room-an d- p i I I ;I r. 

Load- hau I-d u m p vc ti icles are it scd 
to transfcr 1 I-W stopc niatcrial to orc 
passes Nltl then to :I 1 ,ooo-tollnc surgc 
bin. Because of variable stope grades, 
blending is required and this is accom- 
plished by controlling tratiiniing pat- 
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rns. Ore i s  crushed lo -6 inches 
i l l1 mi iiii~lurgn~iinil.i;Iw crusher iind 
ic i i  hviskd t~ surllicc in  10-tonne 
:ips and conveyed to the mill. 
The mine i s  highly mechanized 
id. with the  cxceplion ofone single- 
)om lhydraulic jumbo, drilling equip- 
eiit i s  a l l  pneumatic. The company 
IS eight 2-boom Tamrock pneumatic 
mbos. six 3-bOom Tamrock pneu- 
aticjumbos, and one 3-boom Tam- 
ck pneumatic track jumbo. For 
nghole stoping. it has five Solo long 
~lcdril ls. Mucking isdone with eight 
agncr ST3-5 Scooptrams and 14 
agner ST5 Scooptranis. In  hazard- 
IS areas, some of these vehicles can 
operated by remote control. 

Long wiistc hmls are handled by 
IT haulage [rucks; two explosives 
iding trucks are available for long 
ile and room-and-pillar blasts. Rock- 
idling, pipc-h:inging and the instill- 
ion ofvcntili ition ducting arc han- 

:il 13) :I llcct ol' I 4  scissor deck l i l i  
hicles. The company is testing a 
:k-bolting jumbo iis ;in alternative 
Ihc scissor li l is, which could even- 
;illy be ph;iscd out. 
When TIIP Nor/hcrtr Miner Magazine 
iited l l ic  mine, the company was 

. . , . X I  Icsting ii cIoscd circuit television 
r)sleni on oi ic o(ils locomotives. The 
iiionitor i s  situiited in the cab of the 
locomotive iind t l ie ciiniera on the 
litsl ciir 0 1  Ihc orc lri i i i i ,  I3oth i i rr  
mclvscd in i i ic l id boxw. 'l'hc syslcm 
swmed to wvrk quite well and the 
rdlective vesls worn by people work- 

ing on the main h:iulage route were 
picked u p  easily. Appm!iitly, :I siniiliir 
syslcni is used ;it the Kidd Creek mine 
near Timmins. Ont. 

Dr i l l  jumbos are used for mine 
development, stope preparation iind 
production mining, while longhole 
drills have several applications, includ- 
ing production dril l ing and cable- 
bolting for ground support. This type 
of  bolting, which involves pumping a 
cement grout into a hole containing a 

mine. 
Wcstmin Iiiis :in cliihoriiic h;icklill 

sys[em lbr controlling ground niovc. 
ment. I t  consists ofa de-sliming plent 
adjacent to the new mill. ii reclaim/ 
storage iircil iit the north end of the 
tailings pond, and ii bxk l i l l  plant on 
surface just north o f  the H-W mine 
workings. Up  to 3,000 dry tonnes of  
tailings can be handled by the (ill sys- 
tem each day. 

The concentrator has two parallel 

I 

steel cable, has proven very effective 
at the mine. although i t  i s  expensive. 
Cahle bolts are used almost exclusively 
in longhole slopes where dilution and 
safety are key concerns. Conventional 
rock bolts, rebars, split sets, and wire 
meshing are also installed during the 
course o f  mining and development. 

Ground control programs are some- 
times custom-designed for specific 
areas by Westmin's geotechnical 
dcp;lrlment. Deta are collected by 
slrcssnietcrs, extensometers, earth 
pressure cells and single-wire closure 
cells that are set up throughout the 

grinding ;ind rough ing circuits. wch  
with ii c;ipiicity 01' 2,000 tonnes per 
day. Each circuit has ii fine ore bin 
feeding ;in open circuit rod mi l l  and 
btill mil l  in CIOSCCI circuit with a pilir 
ofcyclones. Independent line ore stor- 
age and feeding systems were chosen 
for each grinding iintl rougher llota- 
tion circiii[ to tiiiixiiiiizc llotiition Ilcx- 
ibilily due to the v;iri;ibility 01' I I-W 
ore. Present opcr;iting practice is to 
m i x  ore types :IS much as possible and 
treat both Ilotation circuifsi~s required. 

Ore is conveyed I'roni t l ie  undcr- 
ground to cone crushers where it is 
reduced to - % inches, then to rod 
and ball mills where the minerals are 
liberated in  slurry form. This slurry is  
treated by a standard differential no- 
tation method. Head grades are quite 
variable depending on which stopes 
in  tl ie niinc itre providing feed. Cop- 
per heads can vary from 1.2% to 4.5'%1, 
zinc heads from 2.5% to 10.5Vo. lead 
head grades from 0.3% to 1.1%1 and 
iron hciitl grxics from 10% to 38%. 

l%lcnding of thc dillkrcnt ore typcs 
underground ;ind in  secondary/ter- 
tiary crushing i s  necessary to avoid 
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w c i c  I1uctu;itions in fccd grades. R u t  
t l i i s  Iirohlciii is cxpeclcd to diminish 
asniore working places becomeavail- 
able in the 13-W mine. For the expan- 
sion to 4.400 tons per day, Westmin's 
concentrator modifications were pri- 
marily in the flotation area. Materials- 
handling capability was increased and 
all  concentrate thickeners were retro- 
lilted with high-capxity feed systems. 
Thc grinding circuit was l i l ted wi th 
expanded cycloning capacity and rod 
mill (8x12 ft) speed was increased to 
71Ph critical speed from 66%. I3ec;iuse 
d t l i c  cx&i Iiowcr rciIii irciiiciit. l l i c  
rud mill i i iolor size wiis incre;ised 10 
401l l i - ~ r l l l  350 Ill? 

T \ v o  iiddilioii;il I x o x  I'F32 pres- 
w c  l i l t em (see Spccs d q i i i r ~ n i c n t ~  in  
this issue) were ;idtlcd to incrciise 
tlcw;itering ciipability and ensure suf- 
licicnt ~ivaikibility for maintenance. 
Ily July. IOX8, the  concentralor capac- 
ity i:id been increased to 4,000 tonnes 
Iitr day. 

ThL' plant's I1.5~15-f t  b;ill nii l lsare 
driven with 1,100-111', synchronous 
niirtors and arc charged with 2-ft halls. 
Grinding media addition is deter- 
iiiiiied hy the power draw o f the  drive 
iiiolor. The lhiill m i l l s  ;ire ruhher-lined. 
1kd i i i i l l  ~liscli:iq:c is X I I ' h  piissing425 
imicroiis. 'I 'Iic rod iiiill lii icrs ;ire ol'tlic 
Nor i i i i da  Wive design and have a 
4-inch lift wlicn inst;illcd. Rod and 
liiill iiiill disch:irgcs ;ire pumped to a 
Iiiiir 01'20-inch cyclone classiliers. and 
iiii ;iniiIiig control loop maintains the 
cyclonc fccd dcnsity using water addi- 

Charles StafloM, peneral manaper 
of the Myra Falls operafion, which 
has recenfly undergone a 
4,000-tonne-per-day mine, 
mill and planf expansion. 

tion to the pump box. Cyclone over- 
flow is 75% passing 75 microns. Cop- 
per scavenger and zinc scavenger 
concentrates are both reground in cir- 

cuits o f t h e  siinie basic design. 
To provide nii ixinii ini operation;il 

flexibility, the concentrator was de- 
signed with two parallel roughingand 
zinc-cleaning circuits. Flotation per- 
formance is monitored in 23 dilferent 
streams by a Courier 300 On-stream 
analyser. Assays o f  copper, lead, zinc 
and iron are displayed on ii control 
room monitor every live minutes with 
an additional sample updated every 
IS minutes.  H o u r l y  averages are 
printed for a permanent record. 

Flotation uses Outokumpu OK8 
(300-cu-ft) cells for all functions wi th 

Consulting 
Metallurgical 

Engineers 
BACON 
DONALDSON 
& ASSOCIATES LTD. 

Specialists in research, laboratory testing and 
pilot plants. 

0 Mineral Processing 
0 Extractive Metallurgy 
0 Environmental 
0 Analytical 

Since 1972, we have been providing innovative 
and reliable solutions to the mining industry. 

Mill Engineering, Procurement and Operation for 
small to medium sized projects. 

FALL 1989 
We are moving our operations to a new, 
expanded, 40.000 square foot office, laboratory 
and pilot plant facility located in Richmond, 
British Columbia. 

2036 Columbia Street 
Vancouver. E.C. V5Y 3EI 

Tel: (604) 879-8461 
Fax: (604) 879-1439 
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In 1988, Westmin produced 
118,790 tomes of copper 
concentrates anU96.640 
tonnes ol zlnc concentrates. 

the cxccptioi1 01. one cell used its :I n i i n ~ l ~ c r  if iireils including reitgcnt ovcrl low iind SO"/ntounderllow. Ihck- 
xinc c1c:tiicr circuit scavcngcr. Thc consumption. Thc highly solillisti- lill silnd i s  either punipcd dircctly to 
level control unit uses a lloat to de- cated Foxboro system. which displays the mine's backlill tanks for imrnedi- 
termine cell level and adjusts the data on 13 graphic displays, wil l be ate placement or to a storage facility 
position ofthe discharge dart with an introduced on astaged basis, the com- for reclaim as required. 
air-operated positioner. pany said. Thickener underflow is pumped 

Westmin is installinga new process Mill tailings are gravity-fed to a one mile toa tailingsstorage area while 
control system tooptimize the perfor- backfill cyclone plant and backfill sand the overflow is deposited in the tail- 
niaiice or the concentr;ttor. Signili- i s  produced by single-stage clsssifica- ings area using a sub-aerial technique. 

0 cant cost savings are expected in a tion. The cyclonesolidssplit i s  SO%to 

For gold mines, Dura-Flex is the proven, 
fink line between recovery and-loss. 

Introducing Dura-Flex': a specially compounded polyethylene liner 
for tailing impoundments and leachate pads in surface mining. 

Dura-Flex combines the IOU h 

with the improved;lexibilit y and 
energy absorption qualities of 

an elastomer. Dura-Flex 
liners are hghly puncture re- 
sistant, prov d ng a leak-free 

system. 
Dura-Flex hugs the terrain. 

minimizing the potential 
tor rupture horn bridg ng 
and exclusive ado,r ves 

provide long-term UV 
protection. The Poly- 
Flex '" wedge seam- 

n e s  and stabiiit of an HD % -  E 

I 

.\ ing system q ves 

Dura-Flex proved to be equal to or better than 60 mil HDPE 
in DunCture resistance. Also, sodium cvanide solution 

tech manual. You'll g ,mid 

can b;, your fine line Elongation jOd 

I WC 0 HDPE I DURA-FLEX between recovery 
and loss. 

crucial seam \ integrity. - - ~ 

Manufactured bv Polv-Flex. Inc 


