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Fig. 1. An overview of lhe Trari ~rnelter ar r t  appeared in 1896. 

a "Great Canadian Enterprise", now known 

millions around the world. Originally built 
to smelt the copper and gold ores from the 
nearby Rossland mines, the Trail smelter 
soon diversified into other Droducts and 

100 years of smelting as Cominco. which has touched the lives of 

at Trail, British 
Columbia: 1896-1996 

new metallurgical technologies. 
by Richard H. Fish 
Cominco Limited 
Trail, British Columbia 

Smelters were not ncw to British 
Columbia. A t  the turn of the century, thcrc 
were nineteen in oper;.tion; however, iliast 
failed because of poor technolo:,y, lack of 
operating expertise or thc lack of strong 
financial hacking. I t  could be asked. then. 
why the Trail smelter succccded where so 
many others failed. 

Fritz Hcinzc's smeltcr was not a tech- 
nological leader. The roasting wa9 done by 
the heap method, where ore and wood 
were piled up and set alight to drive off the 
sulphur assulphur dioxide gas. Thecopper 
furnaces were also crude and resulted iii  an 
impure copper matte which had to h? 
shipped to an American smrlter for refin- 
ing. Figure 2 illustrates two of the early 
converters used in the Trail copper smelter 
to make copper matte for shipment. In fact, 
the smelter itself would probably haw 
gone the way of all the others once the 
Rossland mines were exhausted had i t  not 
been for Heinzc's railway intcrests. Hc had 
secured the rights to build railway lines 
from Trail to Castlegar and on to Penticton, 
thereby blocking a vital link in the 
Canadian Pacific southern route. 

The Canadian Pacific Railway 

In 1897, the Canadian Pacific Railway 
(CPR) sent Walter H. Alchidge to negotiate 

The Beginning 

The worlds largest zinc and lead smelt- 
ing com!ilex stands at Trail, in southern 
British Columbia. In fact, there has been a 
smelter at the Trail site for 100 years that 
has evolved from crude to sophisticated, 
modern technology and continues to pro- 
vide the Province of British Columbia with 
one o l  its main economic engines. This 
colourlul story bcgan on February 1, 1896, 
when the first copper furnace was blown in 
at Fritz Heinze's B.C. Smelting and Refining 
Company at Trail Creek Landing. Figure I 
showsanovewiewol thesmelterasitexist- 
ed in 1896. and its size and construction are 
clearly different from today's modern smelt- 
ing facility This smelter, howevcr, started a 
chain of events that led to the formation of Fig. 2. ~ a d y  copper ronverierr i n  UIC a t  che ~ ~ i i  In~e~trc  
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Fig. 7. interior of the Trail electrolytic zinc refinery a5 rt appeared m the 1920's. 

with an option to buy They probably did 
not realize at the time just how good a 
decision it  would prove to be. 

Aldridge resigned as Managing 
Director in 1910, and Pat Stewart became 
General Manager and Blaylock assumed 
the role of Assistant General Manager. A t  
about this time, work began on a zinc 
extraction process at Trail, Although the 
initial emphasis was mostly on eliminating 
the zinc, this would soon change and, 
along with it, the fortunes of the Consoli- 
dated Mining and Smelting Company 

A laboratory process was developed to 
make refined zinc by electrolysis. but at that 
time, Consolidated was not too well off 
financially However, World War I demands 
for cartridge brass increased the need for 
zinc. Consequently, a 50-ton per day plant 
started in 1916, becoming one of the two 
first electrolytic zinc refineries in the world. 

Fig. 8. Hand sorting to separafe lead and zinc 
mincralr at the Sullivan rnioe. 

Figure 7 illustrates the interior of that first 
zinc refinely That first yeart production 
totalled 11.000 tons - a remarkable scale- 
up from the laboratory process. These 
events occurred at a time when no tech- 
nique had yet been devised to make zepa- 
rate lead and zinc concentrates at the 
mines. Zinc ore still had to be hand-sepa- 
rated from lead ore. as is 
shown in Figure 8. 

Good technological 
de\&pment work, cou- 
pled with good business 
sense, again proved 10 be 
profitable for Consoli- 
dated. Increased demand 
for zinc and lead during 
the First World War 
drove the effort to make 
separate zinc and lead 
concentrates at the 
Sullivan mine. While 
CM&S could make 
refined zinc, the process 
was by no means efficient 
and much of the ore 
became waste. A differen- 
tial flotation method. one 
that would make separate 
sulphide concentrates of 
zinc, lead and iron, was 
essential for the zinc 
plant to survive. I t  would 
also ensure the most effi- 
cient use ofthe enormous 
Sullivan o ~ b n d y  To lead 
the differential flotation 
project, Blaylock recmit- 
ed Ralph W. Diamond 
from the Anaconda 
Copper Company in 
1917, and a 300-ton-per- 

Fig. 9. Early wooden froth flotation cells to make 
reparate lead and zinc mncentrates. 

day test mill was huilt at Trail for him to 
carry out his research. Ry early 1918. a par- 
tial solutinn was found, giving the zinc 
plant a new lease on life. and the test mill 
hecaine an operating plant. Diamond's team 
continued 10 improve their process and thc 
costs started to decrease, but barely keeping 
pace with dropping metal prices which 
occurred at the end of the war. 

Hundreds of chemical reagents werr 
tried in an eriort to find those that would 
selectively float the fine lead minerals first, 
then the zinc miiierals, leaving behind thr 
iron sulphidcs Finally. on August 13, 1920. 
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Fig. 10. interior view of Canada’s firxf ektrolytrc 
copper refinery which war located at Trail; the 
refinery reared operations by 1930. 

Diamond was able to say, “Commercial sep- 
aration by selective flotation of Sullivan ore 
into a lead concentrate, a zinc concentrate 
and an iron concentrate, was reality” 
Examples of the early wooden flotation 
cells used to separate the lead, zinc and iron 
minerals are shown in Figure 9. On the 
basis of this work, a 2,500-ton-per-day mill 
was built at Kimberley, and was put into 
operation in mid 1923. This process made 
it possible to extract the maximum amount 
of valuable minerals from the Sullivan ore; 
it ensured low-cost production and good 
profits for many decades to come. 

Thus, a strong commitment to tech- 
nological development again proved its 
worth and set the tone for the Company’s 
operations to this day Aldridge was 
proven right again; the smelter required its 
own mines to realize the best profit. It is 
doubtful whether the Trail Operations 
could have survived and prospered with- 

out the Sullivan mine and the develop- 
ment of differential flotation. 

World War I also increased the 
demand for copper and Ird to the con- 
struction of Canada’s first electrolytic cop- 
per refinely at the Trail site. The interior of 
that pioneering Canadian copper refinrry 
is presented in Figure 10. Although the 
refining process itself was not new, the 30- 
ton-per-day plant signalled the beginning 
of the copper refining industry in Canada. 
At  that time. the Rossland mines were still 
producing gold and copper ore, but before 
long, a decline set in. By 1930, Consoli- 
dated was out of the copper businerc as the 
price had dropped and new copper mines 
in the region were scarce. 

The Home Front 

Leadership once again emerged as the 
dominant factor in the Companfs success 
as Blaylock and Diamond proved to he bnl- 
liant technical and business leaden in the 
decades between the World Wan. Blaylock 
became President of CM&S at the outbreak 
of World War 11, and he then faced the 
greatest challenge of his career. The 
Canadian government virtually conscripted 
all the company’s lead, zinc and chemical 
production at low fixed prices for the war 
effort. Many of the best technical staff were 
assigned to government wartime work and 
many other employees went into militaly 

h g .  12. Panoramic view of  the Traii smelter and part of the city of Trail. Britirh Columbra. as it appeared 
in 1996. 

Fig. 11. The revet heavy waterpiant at  Trail that 
war one of Cominco’s many war time 
rantributionr. 

service, making it more difficult to sustain 
production. Still, the government pressed 
for more and more lead and zinc produc- 
tion, and Blaylock saw it  as his patriotic 
duty to Canada and the British Empire to 
meet these demands. Production was con- 
stantly expanded with many women taking 
the place of men in the operations. 

To meet the extra power needed to sus- 
tain this increased production, CM&S built 
the Brilliant Dam and put it into operation 
in 1942. A fertilizer plant was constructed to 
make explosive grade ammonium nitrate 
and the Canadian and American govem- 
men& compelled CM&S to build a secret 
heavy water plant at Trail to supply heavy 
water for many of the early experiments in 
nuclear fission. The heavy water plant is 
showninFigure 11,andthesecurityfencing 
and the presence of the military are evident. 

By the end of World War 11, produc- 
tion had increased and CM&S was well 
positioned to prosper from post-war 
growth as soldiers returned home to start 
their families, a phenomenon now known 
as the “baby boom.” 

Innovation Continues 

A t  the Cominco Trail Operations of 
today, the tradition of innovation contin- 
ues with new processes, new technologies 
and new products to niert s o c i q s  needs. 
This success can he directly traced to tlir 
efforts of thosc pioneering entreprenenrs, 
miners and smelrerworkers who came 
West 100 years ago sccking their for:rines 
and who staycrl 10 hriild one d t h e  largest 
smelting and reliiiing complexes in th r  
world and thc City  of Ti-,\il, hoth of which 
are shown in Fipiir I ?. 
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