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The Britannis ¥ins, which ls owned and operated by the

" Anaconda Company (Canada) Lides 15 lpcabed shout thirty miles
porth of Vancouver; near the head of Howe Sound.  Acesss te

. the properby is by paved highway, by the Pacifis Great Eastern
" Ballway, and dsep 383 yessels dock right ab the plant sits.

" rme original wineral discovery was nade in 1888 b an o=

evabien of 4300 fest above sea level, Undarground explorstory

| in eombimous production. Available records show that total

. work diselosed the pressuace of commercial grade eopper mineral- - o0
' igation in the esrly 190078 bub production did not stark wnbil .
1905, - Excepb for short periods of inactivity the mine has bssm: °

" produstion from 1911 to the present has been A3 nillion tons

aversging 1.24% copper. SR o
s early as 1901 the Jans, Blutf; Fairview apd Dalsy ore
gones were known and ore reserves ip that yesr wers estimaved

"'to be 1.8 million tons. Reserves wers at a maximam of 19 mil="

1ion tens in 1916 snd were ab a 1evel of 12 million tons be=

- bwesn 1930 and 1939. Frodustion over the years hms varled bew

tm%,%ﬁaﬂlmﬂlﬁpntmwymbﬂ exseaded two'

e iion tons bstwesn 1929 and 1931 snd again betwsss 1937 and

1940, Grade of ore in thess years dropped from 1.7 coppar ©o
about 1.2%. For ths last feéw years. production has bees in the

2000 tons per day range with grade varylng l;awgm‘l,m g;;é B ‘

“1.4% copper and aboub 1.0% sinc.

© he soven orabodies discoversd to date are located within
'a sheared band of apparently steeply dipping metamorphosed sed-~

imentary and volcanis rocks of varying compstency that form &

roof pendant two miles wide and sovan miles long surrownded by -

- graniiie rocks of the coast range htm;i.’nm;lu, N
 wn orebodien are confined bo a Mghly shesred zons meas~

uring over 1000 fest wide aud 8000 feet long with thick wibs of |
 massive eompshent velcanic flows apd sedimehs to the worbl apd

" to a few humdred fest in wdidth to tha west but combimues te be
ell over a thousand fest in width for ab least thres miles to

 the east bafore dying out as fingers betwsen fim volcanls Llow

' pragburing oecurred in the firmer Tock anibs pemitting

‘ bre selabions Lo penebrats wrbil conditions were favourable for - .

ors deposiblen. These fayourable conditions varied in the dif-
ferent sections of the mine and resulted in different Lypes of .

R orebodiss.

RPEEERNSS e
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. Ths ?:am p?muipal by of arabndiaa are vains (Fairvias': e

| Emg-m and Victoris Mines) and disseminsted and stringsr type'
' ‘m:lnwalizaticﬁ {Bluft, oo 5; Jana and ﬂm 8 Hims}.. o

A% preami’- and for tha paa" ten Fearss prod:mtian hss

5 Mb from enly bhrse orsbodiess No. & {1000 toms per day),
" Bluff (70O tons per day) and Victoria (300 tons per day). Th

Bluff orebody, which is over 1000 feet long and up to 200 fest

 wids, has been the prineipal scures of ore throughout the 1lifs
' of the mine. It axbends from the surface for a depth of over
" 3000 feeb. This orebody and the No. 8 orebedy, which was dis-
coversd in 3.93‘7: 1ie aboub two miles east of the camp and ars ,
serviced by s tunnel: from Britanmia Beach. 'Mining of ths No. 8
, "crebcdg' is b«!.ng sarried on to a depth af 1000 :t’eeh balsw 3@&

Phe Vicboria Mina 1ies four a:ilaa east of Britannia Beach

and is peached by the principsl low level tumnel which axbends

for another mile east of the Vietorla Shaft, This shaft esbands

- from the suwrface to a depth of 2;,,00 faaﬁ where i:t. mmaﬁ& to
‘the lmr level haulaga tunnel. . _ , _

Althaugh the principal m:marala are pyﬁts and cimlcepyrite

(coppar sulphide), important concerbrations of sphalerits (zinc

sulphide) oecur in scme sections of the mine (Jans, No. 8). The

~ore is invariablg found ‘associated with quarts mineralization.

ut the life cf the mine all cra haa been trans-.ﬁ.

B por'hed to Brltamzda Beach for concentration, Overhsad tramway,

inelined railway; and electric tram line have all besn used for

; transportation from the various ore zones bub presemily all ore

is handled in 20-bon cars through the high speed main baxﬂags

g 'le'ml a few hmm faet abovsz Briiamzia Bmh

" Sinse 1953, when the Anvesnla Gcmpmy m&z&s@i th@ mina

. frem the Hows Sound Company, an aggressive explorstion programme

has been under way. Although no new large orebodles have yot
been discovered, 1t 1s considered that the mine is sbill a fair

 prospect for the develomend of ore zones of a type and grads
- similar to those which have bsen developed in the past,
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| DATES IN THE HISTORY OF BRITANNIA BEACH, B.C.

Capbain Richapds surveying B.C. coast for British Admivalty named

Mourtein for 100 gun frigate "Britamial.

 Dr. A, A. Forbes - medical doctor stationed at Hopkdns, B.C.,
. dlscovered ore at the 3300 ft. elevation on Britannia Mountain..

Dr. Forbes's discovery turned over to F, Turner who staked claims, :
astablished trail and camp and sold part of the property. .

" Britannia Copper Syndiaam organizad. - e , - ‘
Howe Sound Company organized by Grant B. Schlsy which purchased .
the Copper Syndicate. Co o ‘ , R L

serial tram bo mine (33 miles) and mill completed and shipment
made to Crofton Smelter. Smelter bought by Hows Sourd Company -
and operated as Britannia Smelting Co, Ltde -~ ' .
Britannia Copper Syndicate and Britannia Smelting Co. marged into

777 Britannia Mining and Smelting Co. Ltd,
1910 S
1912

Fairview orebedy discovered.

‘Beach Stors and many houses built on the flabs,

2200 Tupnel started and Mount Sheer townsite ’p_lanned, L S N

" B2 to Top of Incline and Incline finished.

o 21y “Upper or 1050 Camp wiped out by @ mud slide ~ 56 lives losk.

 Tunnsl Camp built up Britannia Gresk power development - Tannel Dam,

Utopia Dam and part of Park Tane Dam and connecting pips lines.

Moo i1l of 2,000 ton capacity ccmplsted.

Operat lonsstopped except for devalopment of Victoria ore.
Tn Marcn the idle Ne.2 Mill burnt down. R '

Dctober 28¢ & disastrous flood struck the Beach xilling 37 and

destroying more than 50 hemes. o . g

" No.3 Mill completed.

Conmection with B.C.E. completed and stean plant dismantled,

' Britannia’s peak year - reached 7,100 t.p.d. and 44,000,000 lbs. Cu. S

produced.. .

 Beach Hobel destroyed by firsy ' o
Production after a lull caused by the depression back to 6,000 topeds

and 1,22 employees on payroll. .

 Payroll down to 400 - July 1 to October 2L strike closed opsrations. :
‘Road cormection Lo Squamish, : S .

e 13 put, up on old mins vagon road beside Jineral Creek.

 Road completed to Townsite - later called Mount Sheer.

September: the P.G.E. started regular passenger service to North
Vancouvar. e e EETE N
March operations suspanded becauge of low copper prices,

Augnst: Seaview Highway to Vancouver was opaned. '

August: Britannia Mining & Smelting Co, Ltd. was liquidated,

In January operations were rosumed on & © iled basis.

Tn January The Anaconds Company {Canada) Ibd. purchased all the
Britapnia yproperties of the Howe Sound Company's R S
Enployses wepd oub on strike on August 1lbh,

on Mapch 2nd, settlement of strike, with the assistance of Tii‘e‘"ééj}xisi;az?

of Mines, the Honorable D. Brothers. S
Resumption of operations on curtailed basis. .
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. on the east shore of Howe Seurd, and is accessible by P.G.E. railroad, by car
or bus on the paved Seaview Highway, ard, of course, by boate.

el Ve il b o Vol ed e bed L

A HISTORY OF ERITANﬁIA BEACH ard SURROUNﬁING ARTA
= R ==
The Britannia praperﬁy is situated about 20 air miles north of Vancouver

‘.The-histéry of Britannia is woll dacumsted in'gcvernmant repbrtsgbmining
magazines, and same ocurrences have made world rews. DBetween 192530, Britannia

‘was rated as ths largest coppsr mine in the British Empire. To the erd of 1965
-, it has produced 1,212,185,65) pounds of coppers ' o v

" Only recently has the Beach besn the seat of mining operations on ths roparty,
though frem the start in 1905, it has bsen the base of all milling operations. In
mining this billion lbs. of copper, 48,102,645 tons of ore wers dug out of Britannia
Mountain and hauled to the concentrator at the Bsach where it was crushed, ground,

" milled and the valuable minerals separated out.  Besidss coppsr, a quarier billion

pourds of zine, over five million oz. of silver, over 450,000 oz. of gold and mors

; than 700,000 tons of pyrite were extracted. The rejected waste rock was poursd

into the sea. lately, even that has found a small market, for use in the making .

" of cemenh .

In gotbing out all this mstal, the mowitain has been riddled with tunnels,

’and other mips headings; same 140 miles of dsvelopment workings, extarding {rom

the top of ths mountain, 4350 fest above sea level, to cur lowest present warkings
1300 feet below sea level. In the past, the men who did all this work lived in

" several camps located close to ths arebodies which lis in a general sasterly
_direction from the Beach. Now all workers either live ab the Beach or somrba
daily from Vancouver. o » S A ‘

| EARLY ‘HISTORY: -

Gaptain Richards, surveying the B. C. Coast in 1859, for the British Admi-

* ralty, named the mountain situated behind the actual townsite, Britannis, after
- the 100 gun frigate in his cammands. L R

| fTha'ﬁriginal'minﬁfal diSCCMéry was made by Dra A. A. Forbes in 1888, Dr.

Forbes was a medical practiticner stationed near Hopkins Landing. He travslled
. to Britamnia Creek in a small boat accompanied by a fisherman named Grangers Tha
doctor later bought the fisherman's share in the discovery in exchange for a small

boat, He returned to his discovery the following summers, prospected, did a small.
amount of development work and tried to interest capital. Five years later he =
moved up the coast and made ancther discovery on Texada Island. - e

" Yhile showing this to F. Turner of Vancouver in 1897 he describsd his .

 Rritannia discovery. This led to the serious development of the prospéct.

Tuener met O, Furry (after whem Furry Creek was named) and in 1898 they
staked five claims. Incredibly, these original claims have preduced the
Bulk of Britannia ore. Turner ihsn made a deal with Bascovits & Sons, of
Victoria, ard sald a half intersst for $10,000. o ,




Bocasd Bced - Tosad ad gl Beessd

R T

mzua

In 18999 these cla.:lms wers survayed with two i’racticns added to make a
solid groups A pack trall was bullt from the Beach, ard a camp established

~on Jane Flats. Prospscting was done ard a 150 foot *tumel was driven. Turmer
now managed to sell a 7/10 interest in the property for $35,000 to Walters of

Libby, Montana, and the balance to G. Robinson of Butte, Monbana for. $53,000.
(Notice how even before 1900, it was American capital that was irterested)a :

‘I?he property alsc included one l,ot of 75 acres at’ the Eaacna

CIn 1900 the pz-ouerty was. visited by, We M. Brewer of tha E}gizzeerina ard

.kﬁni.ng Journal, who must have been scmething of a prophet, gifted with secord
‘gights After touring the snew covered rocky hills, he reported that "If the
- property was worked under ‘careful management, w:lth a sufficisntly large capltal
" to install necsssary machinery, ard with a large forée of men, &itannia wght
- 'to develop :mto a producing mine of great Cam&ity» G . ’_

At this date, January, 1900, Br:.tanma Copper Syrxucata was orgamzesd to :

| "de’valop ‘the property. Robinsen bought out Halters' sharse, gained comtrol of

the Syndicate, and increased its capitalization. He took on the active dirm-

 tion of the company. In 1904, an serial tram was built From the dock at the
. _Beach to the Halfway, 11,800 feet) and from the Halfway to the terminal at the
main: camp, {8000 feat), A pole line carrying power, alongside the tramway, was

érected, and water licenses on Britannia Creek. obtained. An upper tram terminal,
where. tha ors could be erushed and sorted, was built, along with a econeentrating

- plant. at the Eea.ch.. Then an oi‘fice, stoms, hotel a.nd some ‘wusea addad - also
_att.heBeachs, RS 4 ‘ . . ‘ o :

Robmson now wterested a Hew York banker, Grant Be Schlsy in the verftma |

Be organized the Howe Sound Company under the laws of the State of Maine, and it
2 "becam the hglding company for the Bmtannla Copper Dy?ﬂi@ate in 1903" RS

By 1905 the Mine t.ram, and mill were cpera.ting and a shlpment was made

.‘ to the Croi‘hnn Smeltar on Vancouver Island, - This smslter, and a lease on the
Meunt Andrew Hine on Prince of Nales Islard, were bought. by a,he Britannis Sme lting

e Compa.xzy

' Thsre is little to report rar several years.‘ The c‘mpany dlci not do vfe:':y’

_well, ~Its mill was unable to make a satisfactery product ard the mirs was slow '
' in developing goed ore. In 1908, the BEritannla Copper Syndicate and the Bm’c.amxia

Smelting Company were merged mﬁer the latter's charter. The new company was

known as the Britannia Mining and Smelting Company Limited. It wasn't until

1915 that the Britannia Syndicats was wound up and-othsr companies included ~

“i.es = the Britannia land Co. Lt,d@, Eritamri,a Pcmer Co. Ltdo, and Hmﬁe Sorrnd
Power Co, (South Valley)s ‘ L _ R

In '!910 an explaratory wark:mg of f the %moth Bluff cut a Falrviaw v’sﬁ.nﬁ
(Fairview wtcropa wers kzwc@m, but inaceessible) and a.rith a fresh impetus, dw!slopa-»

| ment - su.rged ahead. o
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Thers was, of couwrse, extensive prospacting going on over the whole ar¢a.
Of these, the Empress group developed the only other mine. The company staked,
and bought claims till 1915. With few exceptions, they owned or had mdnsral
rights on solid blocks of claims from tide water, on Howe Sound, o east of

" Irdian River - ccmprising some 25,000 acres, 485 crewn granted claims and 17

Beach lobs, and 8 timber llcenses.

- A1l work except Fairvisw development sﬁbpped; ardl the only drawback to-
more tomage was the aerial tram which was pandling only 500 tons per day. In

11912, & new low turnel was started at 2200 Level. Fy 1913, plans wers made for

a Townsite at 2200 Level. The tunnel was cempleted and shaft (No. 1) and raiss

(68) were going up. A railway was alsc planned to hardle the rew ore, ard replaéel‘

the asrial tram. By the end of 1914, the railway to the top of the inclire was

finished and the incline part three quarters done.. Hoists for the Incline cable
 car ard No. 1 Shaft, were on ths property. - IR o ‘ o _

At this time, the camp on Jane Cresk Flat was the base'fof‘miné opsrationss - .

It was crowdsd. The mine was developing rapidly, and this small flat was ham

for ssveral hundred miners.  The camp consistsd of four bunkhousas, and a large
cockhouse, a Jap bunkhouse, warehouse, stable, tram terminal, crusher house, cffice,

. compressor and power house, blacksmith shop, candle house, ard powder magazirs.

There were mumerous single family dwellings, a small school, tennis court, ste.

A1l the bulldings were connected by wooden covered walkways — even tha track

joining the Jans and Mammebh Hluff mines to the crusher tram terminal were
roofed in. This was necessary because of the very heavy snowfalls.

~ Almost all this material a3 brought up on the aerial tram. The horse
trall Prom the Beach was pretty rugged, particularly the last mile ard a half

Ehat climbed 1200 feet. It was this horse trail that the miners and their

wives walked, carrying their babies, on ths few occasions they travelled to-
Vancouvere. Another deterrent to "trips out" was the fact that the mine werked -

'l seven days a week — three shifts a day at this time — and continued to do s0o,

until legislation, the Hours of Work Act, inm 1934, necessitated a change.

It vas here, ab midnight, Sunday March 21, 1915, that a catastrophic alide

wiped out about half the camp. With no warning whatscever, the whole side of

the mountain above. the camp gave waye. = In this slids, 56 lost their lives. Host
of their bedias were never recovered. 22 were severely injured., Ths biggest
loss of lifs occcurred when the messhouse was crushed. All this cccurrsed in

pitch dark when there was four feet of snow on the ground. The camp did not
- recover from this blow, and was for the most part abardoned.

. This disaster only stopped production for three morths. In that tims, a -
new tram terminal was bullt next to the surface railway. The raise system from
2200 Level to 1050 was completed. Bunkhouses ard cockhouse erected at the Tamel
Camp alongside the Power House. . : S :

: Thié year was probably the most active year ever on the property. Much of

 ‘the Tunnel camp was built, including the Store, office, and hospitals The dams

on Britannia, the bins on the Incline were completed, and the locomotives and
cars brought to the surface rallway. Sse map. ' o . ‘
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"process had reduced the tonnage- :
‘ up,3and‘30.mcre‘cottagas_built»_.Thera was regular, daily, boat service to

. railway for almost s montho

- -

The next year, 1916, the club building, an extension to the burkhouse, a
school, 40 more houses, an extenslon to the compressor plant and a house for
the superintendent were built. Other additions to the camp came more slewly,

but in the next 1lh years, two more bunkhouses wers built, a gympasium, 4 apazrte

ment. blocks of 16 units, ard a staff house erected, and a copper plant built
(1927). A swimming pool finished in 1930, completed the bullding at the Town—
site, until a brisf pericd inm 1952, when the puildings of the Incline Camp wers
moved into the lower end of town to increase the housing facilitiea.

Wnile the Townsite or Tunnel Camp was growing, the Beach Camp was also
growing, though at a mich slower pace. By 1912, there were a large number of

gottages on the fflats™, and the big store was put up. The mill was treating

600 tons a day, and produced 14,000,000 pourds of copper. That year the Crofton
smelter was closed down because there was nob enough feed — the new flotation
The pext year, 1913, the club building was pub

Yancouver. ..

191 saw the'erec£ioh'of the Nos Qvﬁill.and'new whgrf burkers. Then war

was declared, copper market demoralized, and operations were almost halted.

1915, the second 1000 bon unit of No. 2 mill was completed, and the
Canadian Government Telegraph office opened, but the slide at the Jame Camp

‘and an acute shortage of manpewer made X a very poor years .

1916, with oldland new mills operating, 3000 tens ?er‘day were milled, and )

. the general office‘and warehouse builts _

1917, the Custems house was built, and a cloudburst tock out the incline

1920, dus to the recession fallowing the éar,_the mill was shut down ard

i:only’development crews kept on. The payroll was cut frem 1000 to 250. The
railway crew continued Lo supply the Townsite, and concrete storage bins for

- development ore were built.

1921, the idle mill was destroyed by fire in March, and seven months latar,

" half the Peach camp was destroyed by a flood. On the night of Cotober 28th,
water impourded by the railrecad £ill at the Townsite, broke down the wall ard

surged down the creek. Thers had been very heavy rains - appruximately 6 inches -
on top of soms snew. This great wall of water washed all before it oubt to 398s.
37 were killed; 15 sericusly‘inﬁured, ard over 50 housss destroyad.

Next year, lﬁlnﬁw.houSeé were built on highér'ground near the railroad

~connecting with the inclines. - : N

By 1923, a new mill vas completed, replacing the cne destroyed by fire,

“and a new transportation system for ors, eliminating the incline, was installeds
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In 1950, Brinannia‘s peak year, 7100 tons. per day wore milled with a prﬁduem
tion of more than 44,000,000 lbs. of copper. To handle the increased preduction
of the mill, larger shops were built, arnd in 1929 a foundry was added. These
shopa wersa capabla of making anything used on the property as well as repairing

. them. PFor a pericd balls for the mill wers made cut of rails by a "slug® plamd
that turned them cut between ﬁorms, but thls Job was later donP in the foumizya

" Then the depression came. With copper dowm to 54 a potnd, the ﬂrgaﬁlzatlon
was cut' to the bors, and employment dropped from 1000 in 1930 to 400 in mid 1933,
But during the depression years, additional accamedation was provided. The Beach

'~ hotel, which burned down in 1933, was ccmpensated for by additional rocms added
to tbe ‘store building, till a new hotel and dining room could bs bullt.  MNew styls
= bunkhouses the Ritz and the Savoy were completed follcwed later by twc otharss '

By 1938, prcductlon,was back to 6000 ‘tons per day'and 1324 persons wers emplayc

Tha Second World War did not affect the capper market as did the First one,”

 but the attraction of the armed forces, amd higher paid industries - especially
- shipbuilding, eaused the labour force to shrink steadily. One year 1152 men quit,

and Britannia was hiring just about arybthing that ‘walked. In mid 1946, with only

400 men on the payrell,. Ebltannla’~ only labour atrlke ocourred, lasting frem July

1st to Octcber st L _ o ‘ %
A swimmlng pool was built at the cﬁach. and . by L9&95 tbe rcad had baau & Cltiem

‘pleted into the Beach from Squamish. Gradually roads were built around the E%acn

and the Surface crew started using trucks. A read was built to handle backfill &
the No. & Mlna, and tha first mile to the Tcwnsite was then CCEPIEtha '

In,1950, a grcup of 16 ”Honaymoon" apartments wers built across fram the

: Schcol ard ‘a new Comminity Church was constructed. . The 1100 yard .arsa was built
‘up w1th a large "dry" (msn's change rocm) framlng shad car and loccmstiva barnﬁ‘

, pcwder magazins, etc; -

: Winh the increasad use of lumbe* (timbﬁr) in Mo. 8 ﬁine, and the ramidly
incrsasing cost of timber; it was decided in 1950 to use company timbe,, which

© was very abundant along the old mine wagon road, and a site was chossen about 1
mile above the 4100 yard for a mill. In order to eliminite the cost of operating

the surface ard incline railways, which was inereasing with the cost of labour,

. the road to the Townsite was started in 1951, and completed in Haster 1952.

" The ;oragaing 5utlines tha growth and dévsla;ment of the two main camps, but
there were mumerous other camps that were built and operated as the need arose),

-~ and then abandoneda

- Frem 1915 on, the Co@pany dld exienszve 5urfa¢e prospecting. In 1919 bre

was found on Vlctar*a claim. This ore was developsd during the shutdown of 1920-

22. This area was accessible only by trail up‘Furry Creek - ssven miles from tide-
water or through the mine via 1600 Level, which was connected to No. 1 shaft in 1914
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In the spring of 1921, a crew 1iving in tents, pub up a sawmill, ent 1 logs,

' gnd built a camp, which was occupied in October. ThlS camp at its pesk had 300
‘mens There was a tram.llne built to the 1600 portal whlch carried the Vlcto*ia ’

ore to tha mill. , o
© An ettpn51ve logping operatlon davuloped as the Victoria mine reuuired a grsat

‘ deal of timber. A good part . of the surface crew were Japanese who stayed in a sepa-

rate bulldlng and also occupled a bunknouse ab 1600 portal

In 192b, the Vicucria mine was connected to the other. mine worklngs on 22@0

levsl and the ‘tram no longer needed for handling ore. The tram was exterded to

other portals on that side of the mountain. Victeria was 1solatad only accessibls
through the mine and up the shaft. There were no women at all. Two pool tables, a

- card rocm and a bowling alley were the recreational ocutlets. There was also a goed

1ibrary and bocks wers exchanged with the Tunnel camp library. Radio recepticon was
good, but not popular in the bunihouse, as thers was always scmeone slaepinca Chlnv
ese cooks did a good job. - The camp was closed in 1933 and re-—opered in 19346 for a

| few years till 1t was cloaed dawn during. tha WAT years for wartt of crawa. :

o a flat near the top of Brltannia %mzntain in a beautiful loeation, w395 

' the Barbara Camp. Here, in 1916, at 500 foot level, two bunkhouses were built

for 80 men. There was also a hcuse for the foreman and his wifs. A stable, powder
magazins, stec.  The camp had a pool table, card rooms, running water in each room,

‘hot water heating, etc.  The men here workad the glory holes on top of the meuntaine.
Generally, the camp was greatly reduced during tna winter months, becausa of the
snoW, and was closed permanently in 1933., : : . v

v In 1917, bunkheuses wers bullt at Empress, 1000 1eval and Eata, 1600 level
portals. These large buildings housed 40 men eache - The dry and furnace were on
the lower floor, the poolroom, etc., and dining roem, and kitchen on the sscond

" floor, with the rocms on the third ard fourth floors. The Empress was clossd in

1933, but reopened 1n 1939 for a few years. The Peta camp burned tc the ground
in 1926 _ , , : o

At the head, or top of the Incllne, ther@ was a camp first ror crews wcwkiag
ori the inclins, arnd driving the 2700 tunnel, and later for the crews hauling and

crushing the ore. This was started in 1917, with two & room houses. Later; 7

houses and another two-storsy house ware addad@ It too was closed for a peviocd,
1933-37. In 1938, a new large bunkhouse, and a dry, and a hotel were built.

' These crews used the Tcwnsite recreatloual facilities bu? did have a liarary and

card reoms of thelr owns

 Abovs' and belaw the Incllna were camps on Mineral Greek, Tbere was the Gabd—
smith or Daisy campy a greup of log cabins at about 1600 level where tummela (2),
and a large amount of trenching was done in 1911l. Below was the Seaview Camp at
3100 levael and 3250 level, and the raises for ths ALOD level were drivsu Ey'mﬁﬁ A
who lived there. Thls was occupied 1919-2h . _ ,

In 1925, a caump was establ*shsd, appraximately a mile up Rurry Creek frem

. Vicﬁoria -~ the Fairwest Camp. This housed a crew dsveloping a prospect in the

mcuntain scuth of the creek, It was abandoned ths ngxt yaar, It was used by

. the Vanccuvar Hater Eaard guard untll 1940.
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CArd, finally, there was tha'camp on Seymour Creek at thg'bank of Véncoﬁw;r -

| Saulter!'s Cabins.

" The Townsite, by 1950, had 143 housing untils and beds for 350 in 3 bunkhousss
ard hotel, and its population was approximately 850. Located high in a mountain

. valley, where the armnual snowfall amounts to as high as 30 feet, and the surrounding

mountains prevent the sun frem reaching it for two months every year, it was iso-
lated = though just 20 air miles from Vancouver. Its connection to the outside was

i & narrow gauge railroad, in-incline cable cars, and the Union Steamships’ Lines

. Bab, there was no dearth of entertainment or employment. There were many local
organizations, some short lived, and scme lasting as long as theras was a town. The
Community Club was ths father of' all ths organizations. Everybody was s dues-paying
member, and had privileges of club rocms, kitchenette, library, reading recem, pool
room, gymnasiwm with a professional instructor, swimming pool, tennis courts.

. Traditional‘énnuallevénté were thé New Tear's Eall, Burn's Night Dance, First
Ald Competition, July lst Celebration, Hallowe'en party, and Christmas Lancs. In

betwesn times there wers innumerable card parties, two movies weekly, f{requent dance

and many hobby clubs, "It was an ideal place for psople to develop their own balente

‘and the place had mare "characters" per unit than any other camp.

 There was little difference in housing - everyons 's housa was about the same.
The rent was low - $1.00 per room, with free water and chsap elsctricity, ard no
taxes. There wers no old peopls, or retired couples, no unemployed.  Peddlars wers

' carefully checked abt the main office, and wers few amd far between. Thers wers no

thieves - no one locked their doors. Thers was no juvenile delinquency - parents
were told to straighten out their children, or get cut. The church was urnsual,
in that Protestant and Cathalic occupied the same building; and there was excallent

© co—operation between them. There was no graveyard. ‘ i

Q‘Alivnight~pckéf games occurred after every pay_déy,- They were dsadly sériéus,

stakes were high, and many a complete cheque changed hands. = Thare wesrs always booi-

leggers. .

" .The Bsach ccmmhnityp while not so isolated,'developed along vefy‘simiiaf lires
ard most organizatiQns were duplicated in the two camps. S ‘ .

In 1954, things began to change at the Beach, to make way for thes road, amd

" P.G.E. railroad, This meant tearing down some houses, and woving others. OSome

1), new houses were built to replace the old marager's residencs. The followlng

* year, 19 other, and similar units, were added. In the fall of 1956, the P.G.E.

began regular service through the country, and aleng tha eoast of Howe Sound, and
for two years, Britannia was the higgsst passenger point on the line. With ' the
arrival of the passenger trains, the twice daily service of steamers to Vancouver
was stopped, and a real lirk with the past seversd. '

In 1956 and in 1957 the Company was having a difficult time to adjust to Lower
metal prices, and early in 1958, had moved the site of all its operations to the

‘Beach to consolidate its position. Howaver, at the end of February, the directors

decided to close it down bscause of a further drop in copper to 194, ard by ths erd
of March, 1958, the B.M.&S. Co. was employing only 10 men. During the shutdown, the

‘place was closad up, scrap sold, idle machines sold and the Townsite, or Houoh Speer |

Camp, about emptied. The Company then divested iteelf of housing and stores.
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© August 8 1958, th_ Company wont into voluntary liquldatlon and its assabs E
returnﬁd to the pareat ccmpany, the Howe Scund Campany ’ o

Ey the end of 1958 ‘the metal market seemed prcm131ng, a new: conb?aﬁt uaaf
signed with the Union for two years. On re-opening, thanks to the road, it was
not necessary to. re—open the bunkhouse, the shops were reduced in scale to take

_ advannaga of the largar shnps in Vancouver, ard tna fourdry was not P$~0p$ﬁﬁdg

At flrst the hléh gradﬂ portions of the ore bedies were mined with the thought‘
of 3alvaclng the operation for a few profitable years, but, as the opsration deve-.
loped, it becamﬁ apparent that the - possib¢llty of ilnd.ng further are had not baen -

} exhaustede

In 1962 negotlations were startsd wlth The Ansconda Company (Canada) Lmda,

" ard in Jamuary, 1963, all the propertiss and assets of the che Sound Company a* .
“rltannla Beach were sold to Anaconda. = . . R ; ‘

Anaconda acqulred the property for use as a basze for Canadian operatians?

‘;bu* also with the beliefl thab more ore could be found in the Britannis Mms.

Anaconda has and 1s carrying out intensive detailed ‘explorations, both undnr~
grourd aﬂd on the surface, with the obgectlve of locating mors ore.

Operatlons were broubht to a halt, and exploration curtalled as the result
of a strike which commenced on August 11, 1964. The strike contlnued for almost -
seven menths, agreement being reached, wlth the assistance of the Minlatsr of
Mines, the Honorable Donald Brothews on March 2, 965.

Durlng the strlks, tha equipment had been remﬁved frem the mine, and the luwer

lavels allowed to flood. After settlement, the equipment was re—installed, the
- mine pumped out, and mining was resumed at a curtailed rate of produsction. . The

mill was. started up the first of Jume, and has been operating gincs then, at one~
half to two—thirds the rate in effact hefore the “trikea - } :

" Revised by W. B. Me.

. Decembsr 5, 1966




" Ore bodies at Britamnia are of two main bypes:
Velns: Depositioms of ore-baaring material in fissures or crat:xs
in the earth’s crust. These deposibtions are generally five to ten .
fest in width and are steeply dipping. _ )

Panels: Zonas of minaralizetion‘containing numerous small vedns

_ Which could not be mined econcmically by themselves, bub when taken as

an aggregata mth the :anluded host roclk, cansbitute Yow grade mina.ble

U oreé.

I.n &acﬂz of thase types we must use 8 sp&c:;alized mizﬁng proaeﬁ»
ure to extract the ore er'omm:.-.ally and affn.cien'tlya ‘

Hcm.zon%:al Shr:mkaoe'

Best sulted to mine the veln—tyoe ore bodies, Working horizons

or levels are established ab regular 1507 intervals, and the vein oub~
linsd by drifting on each succeeding level, The ore is now divided-
into blocks for mining purposss - rather as a plece of land is sub-
divided for develoment purposes, These blocks extend from one level
to the next a.nd can be from 1007 Lo 2007 in length. _ ,

Our ore block can’ ba oompared to & h:am sandwich stood on end - .
the bread being rock and the ore baing ham.: The job is to get all tne
h:an mﬁ: of the s.andwich without disburbing uhe bread. ,

' As we invam.ably work alcng with gravity; m_.n.mg is ccmanced at |
the bottem of a block and continues upwards as orizontal cubs or ‘
benches sre taken, As this ors is drilled and blasted it falls to the

 f1loor of the stope, where the exceas is drawn off through chutes, The

floor of the shops - which is the top of tha column of broken ore, is
paintained at a conveniert distance from the baek or unbroken ore by

regulating this excess. Mamways or vertical openings from the floor of
the stops to the level balaw are maintainsd for accesss vezrtilaticn and '

‘servicing.

Tha cycls of m_mmg becomes as follow - sat up rock drills on -
the floor of thae stops, drill off a bench, load and blast. As broken
ore takes up more space than when unbroken, the excess or Tswell" must
be drawn off to mpaimtain proper working room, Mamway openings are -
reised wall above the floor of the stope, and the cycle is repeated,
When minipg is completed the solid block has become a block of broksn

ore, This can now bs drz—mn off as raq\ﬁred to make up the :f'low of ore

to the Mill.

&dmrftages ars lcw cost of mln.ipg and hlgh prodqctlvity which can
be offset by dilution from wall rock and incomplste recovery of ths bro«
ken ore due o caving : .

| Flftaen per*cexrt of present product:wn comes from Sh!‘ilﬂ{agﬁ stcpw, o
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Square Set Method of Mining: -

A Limibed amourt of squaré set mining is dons st Britamia Miries,

with only atout five percent of curremt total production being extract-
ed by this method, The square seb msbhod is utilized to mine wids

lenses and veins of well mineralized ground of sufficient grade to Jjus- -

tify employment of this expensive mining mebhod. _ | v
. The square setting has been applied to all classes"of ground, but
is chiefly used where the deposit has weak walls which would slab off

and cause excessive dilution to preclude shrinkage methods, and where . -

$he main welght on the timber sbtructurs comes from ths back, or roof,
~ of the deposib.,. inarily a raise is driven through the ore body,
. usually in the footwall of the deposit . . The raise providss access for
men and materials to the stope and provides a means of ventilation.

The stope faces are advanced from the ralse by & seriss of excavabions

 which ordinarily will accommodate ons set of timber, The ore face is

~ broken by drilling flat or slightly inclined holes, leading and blast-
ing them such that the face is advanced in a horizontal direction. The

excavation caused by a blast is usually timbersed befors other blasting

' i$ donﬁ..

A standard squars set consists of rectangular-framed posts on .
sach corner. Two caps and two girts are installed across the tops of.

the posts, with the caps across the structure and the girts parallel to. f

the strucbure, thus forming an enclosed timbered cubicle (see accompary-
ing Sketch). Floors are made by laying planks from girt to girt or cap

to cap, The lowest floor is called the sill floor; the highest worldng

floor is Mnown as the mining floor. Generally one floor of ground is -

mined out before mining is started on another fleor. The blasted ors .

falls by gravity, or is assisted by slides, or iz scraped into chubes

or mill-holes which are frequertly drawn at the lsvel below ths stope
to extract the ore, Mined out flcors are filled with waste rock intro-

raise clube, -

duced to the stope from the level above and passed through the original.

“The principal advantages of square setting are that it permits

flexibility; stopes can be expanded or corbracted at will, irregular
stringers followed into the walls, dykes or waste inclusions laft un- -
mined, and prospecting drifts started from any floor, Virtuslly all
the ore can be minsd on a selective basis and recovered. Principal

disadvantage is the high cost due to the use of much fremed timber, and . g

to a lesser exbent, danger frem fire.

Longhale Stopings .'

This vtypaofmining is nsed on the lower gréde, la:rgﬁ* ore de@osa_j M

its and its main advantage is lower cosbt miming. Its disadvantagss

are less selechivity apd flexibility of mining procedurs, more dilu~

tion from wall washe rock, and subsidence or eaving of areas of the
mine over the mined out area, _ . SUNT

The general mcadtﬁ'a used in longhole sbopizig is 1o first dava}.-‘

op openings in the ors zone from which holes, varying in depbh from

207 to 607, are drilled and blasted. These blasts braak the ore inmto -

previously made voids called slots or undercuts. The broken ore is

.- moved either by gravity or a combination of gravity and scraping to ore
-\ passes and ore cars. SR o o R ',
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. through the ore block., These are in fact exhensions of wing raises to .
.. facilitate raise muck disposal, The initial opening is creabted by

' the strike of ore. Slots are removed to this width (between slct CrosB=
. and rings are. blafrt.ed mto slet opering,
- from 5 feet to 8 feet. -Mine averages appmmmately 1 1/2 tons per foot

and two helpers are responsible for all loading, blasbting and related

’Ixm methods of bngimle stopa.ng ars br@sently anplf:a?’ed”-v

(a) Hcrizantal ring drilling;
(v) Var‘tlcal ring dru.l:.ng

Design of stopes varies axxi is d:!.rectly relative to s:%.ze a.nci p@sa.‘bion :
of each ore block, , .

’ Prevaratory Devalommt The fo..‘i.cwma develoynent is raquirlai
prior to stops excavation: A scram drift or bulldoze drift is driven

on the footwall sids of the ore block.  Drifts may be driven on exist-
ing levels or between lavels, Ore pass connections are established
from Lhe level belows On completion of the above, several wing raises
are driven from the scram drift on 257 to 337 cemtres. The undsrcut
drill drift is formed by connecting the tops of wing raises. From this
point on, stops develomanb differs, dependmg on which r.;rpe of m:.ning ‘
w:Lll be used. = . .

(a) Hcrizorzta...m Ring_DnllJ.ng One or serveral drill raisas are driven

shrinking a narrow block of ground between the two branches of a wing -
raise up to undercut drift back elsvation, Intervening ground is o .
drilled off with vertical fans from the wrdercut drill drift and :

blasted imto the slot opening., Blasting of the herizontal rings, which
are drilled from the dr::.ll ra:.'aes, takes place irto the undercub. -

(v) Vertical mnrﬂliq& 'I'hz.s method requires more pra-nroduction
develomment then berizontal ring drilling. One branch of wing raise,
generally in the widest part of the stope, is driven to connscht with
the level above, Slot crosscuts are driven at predst srmined intarvals
from this slot raise. Slot crosscuts are 129 wids and run normal to

cmhs) with series oi’ parallel holes on 3 l/2-:£’oot centrea.

: Fringa drifts, 7% 7% in cross-sect:.on are driven on footaall .
and hangingwall contacts. Vertiecal rings are drilled froem these drifts

m In both types of stopes drilling is done with exten-
sion rod machinssy drilling 2% diamstsr holes on a full ring pattern,
Rings are generally spaced 3 1/2 fest apart and burden at toes varies

drilled. The low ton per foot drilled ratio is necessitated by lack of
undarground crushing facﬂ,itles, o

 loading and blasting: Lcmt,hole orews, comprised of a leadhand .~ |

work such as cleaning and checking depth of holes, moving powder imto
3.oad3.:gg ares, stec, Capping pattern and loading instructions are com- '
piled in a Rlasting Letter, The letter also combains information on
e%ecbncal hook-un, the resistance rating and other relative informa-
tion. ‘

' Holes are loaded with 75% Forcite d;ymm.te in comtimous colmzm, _
0,60 pounds of dynamite is required for each ton blasted.

In dry headings, prilled aamoniwn mitrate e:@los:.ve is used a.lso;

| >
-
.
¥
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.  Mucking:. The “roken ore is now handled in scram drifts with 60v

: serapers and 50 H.P. slushers. In tulldoze chambers muck is by-passed
. directly into ore pass., Grizzly bars are placed over the ors pass opsn--
oS ing to size rock to =147, Oversized boulders are sand<blasbed. ‘
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Thé Bfitannié mill is over fcﬁty years ald,'and in many respscts

" differs from a medern mill, particularly as regards physical layout and
types of equipment. Neverthelsss, the mill preduces metallurgical results
. which would be a credit to any mill in the world, v S o

¥ will attempt in these notes both to describe the earliest features
of the Britannia mill, and the changes which you might see if you were visie

. ting a mill of the latest design. ;

I~ Physical layout

' The mill occupies a steep hillside sits as was characteristic of the
mills of the twenties. At that time, truly satisfactory sand pumps had
not besn developed, and every effort was made to utilize gravity flow to
Yhe maximum extent possible. The advantages inherent in such a design
were the savings in power ard pump maintenance costs provided by gravity
flow, particularly with the coarser preducts hardled in the gravity sepa-
ration methods then in use. ' _ o

' The disadvantages which make steeplymsloping mills a rarity tcday

‘are the excessive cost of building design and construction, and the in-

efficient use of both labour and supervision which result from an exces-
sive number of operating levels. Even the best of operators and supsr-

. visors can find convincing reasons why ons mere trip up several flights 3

of stairs to check a bearing temperature or a reagent feed rate lsn’t

I Crughing o : ‘
Until 1958, prﬁ ; crﬁshing was pefforﬁﬁd undergréund, At.that

‘time, increasing distances underground mads centralizsd crushing in the

mine prohibitive in cost. The present primary crusher, a 24" x 344
Buchanan Jaw crusher was installed at that tims. The dischargs from the

 jaw crusher goes to Symons Short Head Cone Crushers ard then to fims ore
bins. .~ 2 : : - ’ o

A modern design weuld utilize essentially the same equipment, L.e.
a Jaw or gyratory crushsr as a primary, and cone crushers as secordariss,
bubt the crushing plant would be housed in a separate puilding for purposes
of dust ard noise comtrol, and a primary crusher would precede all storage.




© Floated while lighter silicates sink.
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IIT . Grinding

. Crimling is accomplished in two stages, (1) in rveod mills in open cir—
cuits, followed by (2) ball mills in closed eireuit. Open circult means the
ove has a single pass through the mill, Closed circuit means a slzing and
sorting device is provided to retura oversize products to the mill for ancthar -
grinding step. o : : - '

The rod mills are 81 x 12“Dominioﬁ nills, using élloy.steel liners.
Each mill has a capacity of about 75 - €0 tons par hour. The rals are 350

" diameter. Rod consumption on normal Britannia ore is about one pound per .
~ton of ores L - IR L

‘The ball mills were origirally built as Danish Pebbls Mills, i.e.,

| they were intended to operate using very hard flint pebbles from Denmark

as grirding media. The mills now use stesl balls, and consequently are

vyery much underpowered. The mills operate in closed circuit with classi-

fiers, We have two types of classifiers (1) Dorr Rake Glassifiers ard (2)
Espsranza type classifiers designed and builb at Britammia and called Manre -
classifiers after a former mill superimtendent here. The classifiers rake
coarse or oversize sands back bo the mills for additicnal grinding while the
fingé sands and slimes overflow a weir ard are sent to flotation.

The ball mills use a cambination cement ard 5teel>slug‘linﬁr devaloped
here and known as a Britannis liner. The i1l charge is either 2 Nihard
slugs or 2" forged steel balls, : .

v Flstgtiwhv . . .
The ground ore from the ball mills {actually the classifier overflow)

‘next goes to flotation. Flotatlon is a procsss where finely ground are and

water are mixed with various chamicals and oils and agitated vigorously. A&
froth is produced which carries certain mineral particles to the top of the
cell or tank containing the pulp. The process works because the chemical ,
constitusnts of the pulp can be varled so certain minerals become wetted and
sink, while other minerals becoms atbached to the air bubbles in the froth: .
ard are fleated out of the cell. The process is not dependant on the specific
gravity of the various mirerals. In most separations, heavy sulphides are

memﬂmsm%mwor&mmdSWuwinﬂdmmnwnmdMﬁ&
into four classes, These are clagsified as 1) Modifiers, 2) Frothers, 3)

Activators, L) Depressants and 5) Collectors. Their usages are as follows:

1) Medifiers generally are acids or bases which are added to change the pi
of the pulps pH in case you are not familiar with the term is an elec-~
trical methed for determining the acidity of a pulp or solution. A low
pH number indlcates acidity, a value of 7 is neutral, and 2 value above

7 indicates a basic solution. ' S

2) Frothers, as the term implies, are reagents used to producs froth. They
are usially oils, alcchols, or 80apSe :
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I¥ Flotation (Contimed)

3) Activators are chemicals used to prcdﬁce a mineral surface amenable
" to flotation. For example we ‘use coppsr sulphate to produce very
“thin coppﬂr mineral surfaces on the zine minaral sphalaritee ‘

: 4).VDepressaﬂts are chemicals used to produce a miperal surface not amsne

able to flotation, Here we use zinc sulphate when we want to depress
the sphalerlte ab a laxer stage@‘ ‘ ‘ o _

'5)  Cellectors are chemicala which prcddca air coated mlneral particles

which will float. A chemical family known as the "Xanthates® are a
‘very impOftant grcup of collectors far sulphide flotation.

| Flotation chemicals are used in very small quantlnies, on the order
of tenbhs or even hurdredths of a pound per ton of ore. Proper reagemt
addition is critical for sucesssful flctat:.cn, and over—additz,on may be

as harmfull as adding too little.

Brltannia practisa is to make a ”bulk" flotatlon of all the sulphidas
followed by "differential® flotation of first, the copper mirerals, next

" the zine, and finally the pyrite. These separatlons are acccmplished in
' flotation machines, of which there are two main types, pneumatie ard mecha=

micals Preumatic machines use compressed air to preduce pulp agltation,

" while mechanical machines use a mechanically driven agitator of some typs.
There are also combination machines using both types of agitation. -

Britannla uses pneumatic machlnﬁs, a type known as the Forrester for
differential flotation, and a deep cell variation devnloped here armd ﬁncwa

as the Britannia cell for bulk flotation. .

The flotation concentrates are gnthered in large tanks knowns as tnic~

keners whers they are allowed to settle. . Water overflows the top of the

tank, while concentrates are drawn from the bottom of the tank, filtered,

- and sent to storage to’ awalt shipment.

A The R&«arind Sectlon

In our balk flotation wa use copper sulphate to produce a csoper m;neral

surface in the zinc minerals ard permit them to float. In order to depress

the zinc at a later stage, we must remove this copper surface, It is also
desirable to reduce the amﬁunt of soluble salts in the water before making
the differential separation. We accamplish this by thickening, filtering,

and regrlnding the bulk concentrate, The re-grind attritions the surface
" of the zine minerals to produce fresh zinc sulphids faces whlch will not

be collscted by xanthates,

' WRS/je
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| waters using iron as a precipitant 1s one of the oldest metheds known. It

© lavsl Jare Flabts, This plamt was improved and several other small planta,
 type plant was built at Mt. Sheer, going into operation in Jamary 1928, The

' into this new plamt. The plant used scrap cans as a scurce of iron for preci-

- uses serap tin cans as precipitating media. Last year a section of the plant

“Level, or almost ten times the valume of the clder p.v.ant it replaced (most af

- into conbtact with mineralized rock and dus to chemical ard bacterdal action

As soon as the acidic copper water strikes the clean iron it starts to attack it

loosened copper imto a sebttling pond wnere it is later removed with a fromt end

 COPPER FRECIPITATION AT ERITAINIA
The methed of obtairning coppsr by precipltating it frca copper bearing

was carefully reportad by metallurgists in the 16th cemtury, This method
has been in use at Britannia since 1924 when a plant was erected on ths 1000

both on surface and in the mire, were opsrated umtil 1928, In 1927 a tank‘

other plants were closed and the hlgh grade waters were separated and flumed

pitating media. It opsrated until early this year and is now being salvaged. -
A plant was built ab the PBeach level in 1955 to treabt the low grads waters from
4100 Tunnel. This plant is a cenerete laurder type and like the Mt. Shaer plant

used heavy steel scrap to supplement the cans, In 1965 a new launder &yps plant
was built at Mt. Sheer to handle all the water coming out of the mine at 2200

this water had been goxno to waste)e

Minlng at Britannia Mounbain has disturbed the surface and the water and
snow falling on this area fird its way into the mine rather than draining into
the valley bottoms. Thus all the precipitation from an area of approximately
340 acres at elsvation above 3250 feet above sea level is taken into thw mine
to coge out ab either 2200 or 4100 levels. The average annual precipitation
is 108 inches. Due to the high aversge elevation the melt is held back and
the heavy rur—off is spread over the months of Jums and July. This water ccmes

betwsen the copper and iron bearing sulphides it leavesthe mine carrylng copper
sulphats, ferrous sulphate, ferric sulphate, sulphuric acid and numerous alumimm
salts plus varying amounts of suspended matter. It is interesting to note hare.
that the copper content of the water incrsased with the increase of flow which

is the reverse to what one would normally expect. The reason is that the exces-
sive flow of water veaches places that have had a rest and during this intsrval
exidation and bacteria have had a chance to work. The water issued from the mins
at 200 level is clear as thers is no mining operation to disturb it. At the Beach
the water fram 4100 Tunnel up to a tobal of 2,500 gallons/mimite goes to a largs
settling pond to remove contained sediment befare going to the plamt for treabment,

ard soon pure copper is visible on the iron. Gradually the copper completely re-
places the iron with a soft perous plating of copper. In the launder typs plants
the copper is recuvered by turning the tin over with a trastor and washing the

loader. Ths following reactions are basic:,

S

FeSQh plus Cu

FBQCSU#)B plus Fe

‘CaSQh plus Fs

‘As the ferrous sulphate is soluble 1t is washed away wmth the talllngs and
as the copper ls insoluble it settles out as a precipitate. This reaction is -
favourable under acidic condltlons, i.8. with a pH of better than 3.5 and a grads
of 1 gram/litre. The reaction is more difficult to achleve with more dilute

i
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solutions and mare iron is required to effect this end. At one gram per litre

" copper (10 pourds per 1,000 imperial gallons) only 0.9 pounds of iron is required

to recover or@ pourd of coppsr. However, in practice at the Mt. Sheer plant
with an average head of 0.125 grams/litre coppar and an average recovery of 85%
almost 2% pournds of iron are used to recover a pound of copper. (Note the first
equation above showing iron loss due to ferric sulphate). At the Beach plant
with an average head of 0,05 grams/litrs copper almost 3% pounds of iron are =~
required Lo recover a pourd of copper and only a 55% recovery is realized. &8
highsr recovery would greatly increase the iron cost.) _ . '

Some plant statistics - - Mb, Sheex Beach

Elow;'. "imperial galians/ﬁinute ; - 400 - 2500 hCO - 2500
Heads  grams/litre cepper © 0,100 = 0,175 0,030 ~ 0,105
Racovery percent : v o B0 =50 .30 ~75
Recovery pourds of copprer ‘ Appreoce 385,000 Apprax. 78,000
Scrap tinused - tens R -

ATS v
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In l%lu The Anawmia Comparyy im.tz.a,ted a programms o ren.abﬂi*

 tate, sample, and study the older mins workjngs (2200 Level and above)

with a two=fold purpose in mimi

B ,l, lncr&se the volume and capper coni'.errb of mine ditch water flow-
ing to the precipitating plants. This would be accomplished by divert-

ing present natural flows of water into dry stopes cu the upper levels

" and also by bringing additional water into the upper levels by pipe -
- lines from oubside sources. In conjunetion with this; water surveys

and samples wers to be taken on the various levels to trace wabter -
courses and determine any inersases in coppar contemh as it percolabed

dm-m through the old. mrkings.

' ‘2. Detecmine the feasibility of re—mim.ng_, by open pit, the old work-
- ings and recover amy copper left by previous wuderground mim..ng mebhods.
: _“This muld require extals:.ve samplinh and sample dr:.lling.‘ '

A main access road was built in the sumers of 1964 and 1965 from

“the 01d Townsite to the area known as the Jane Basin or 1050 Level. The
. ‘portal of the 1050 Level was uncovered and many of the old workings re-
habilitated. In the summer of 1964, all of the glory holes or areas of

surface subsidencs wsre made accessible by roads and rotary and diamond

. drilling started. In addition, a sampling plant was installed in the
 Jane Basin so that bulk sampl.mg of the surface rock could be accom=
‘ pllshed. : ‘ .

L IP/je
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: - This lab was seb up last year as part of The Anaconda Company’s
. recently expandsd program of research. Though two new geologieal lab-
. oratories have been consbtructzd by the Company in the last Lo years
 and séveral obhers ars in the planning stages, for magy ysars basie
' geological studies have bsen in progress at the origipal Bubtte Mine.
_The purpose of these studles has always been to find out everything
posaible about the conditions urder which ore bodies forms with the
idea that the understanding of known ore bodies will help in finding -
| new ore bodies, o B o e

" The main purpose of this laboratory is to study the Britamias .
- ‘Mins, Because the Britammiz Mine is similar in many ways to & mmber = 7 .
. of mines in sastern Canada and British Columbia, what we find owt- - .
. about the ors here will be applicable not only to finding new ore _
bodies ab Britamnia, but will also be usefnl in exploration throughout
- Canads and the rest of the world. o o

ol e

. ¥ost ors bodles and the rocks asgoclated with thea originate

desp in the crust of the sarth, Sincs it is imposaible to watch an

' ors body forming, we have to try to flgure out by studying ths minerals
4 vhich make up rocks and the textures of rocks, what actually caused ors
to form., The advances of our techmologlcal ags have provided the mod~
ern geologist with many new tools nob available even a few years agd.
Bowever, many of the technigues used in the lsboratory bavs besn in use
for over a hundred years. R C ' ‘ '

_ The mosb basic tool for studying roeks snd minerals is the micro- '
scope, - To study rocks with ths microscops, paper<thin slices of rocka
which are transparert to 1light have to be prepared. Another vary uss-
ful tool is the X-ray machine. With our X-ray machins 1t 1is possible
to idemtify minerals and determine their atomie structure, and also to
analyze any rock or minsral to find out its chenical composibion. Ra-

 cently we have been doing & large mmber of analyses of rocks from near
ore bodles to find out if these are any differemt from rocks not near
ore bodies -- if there werse dstectible differences, then this wonld be

. wary useful in looking for new ore bodles. e

"¢

t
T

To test various ideas on the origin of ore we havs an experimen~ .
tal laberatory where we can reproduce on & small scale pressurs asd
temparaturs conditions dsep in the cruat of the earth whars ors bodles
form. Other facilibies in the laboratory include devisss for separal~
ing minerals by their magnetic properties, or by thelr heavinsas; a
chamieal laboratory whars symbhstic minarals ¢sn ba prepared, or the
melbing temperaturs of rocks determined; a photographic dark room for
developing and printing films to illustrabe reports presarding the lab

4

§.-
e

,
k " findings; and offices and a drafting rocm whers maps and reports ars

prepared. - - L :
j" | CJH,/je _
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|  November 15, 1957,
| BRIZAWIA'S PONFR DEVELORMROS -
| Cliff Wabson - Electrical Forenan.

'  Britamnia’s original hydro plamb was installed at Britannia Beach in 1505 o
in the vicinity of the present freight wharf. The foundation of the power housa was
to provide a maximum effsciive head for ths wabter

10 fest above high tide level so as
that was carried down from the Tunnel Dam by means of 187 diameber wood stave pipe

and 127 and 10% dismeter steel pipe. The electrical dovelopment conalsted of two
200 KW Genevators, each direct comnscted to a 330 HP Pelton Water Wheel, Also in
the powsr houss waa installed one 400 HP Pslton Water Wheel connscted by & rops drivs
Lo & 2,500 eu, ft, Ingersoll-Rand air compressor, This provided a total of approzl-
pately 1,000 HP of energy from the powsr houss squipmert, Tunnel Dam was built ab

approximately 1990 ft. elevation to divert Britannia Creek vater lmbo the pips line,

 The Tunnal Powsr Houss was bullt ab approximstely the 2100 fi, elevation
and water was obbained from Mermob Creek to provide for the generatlon of 440 HP of
elecbrical energy and 360 HP of mechax:ieal emergy for driving alr compressoras, all

" Water was alse provided frem Mineral Creek dam st 800 rt, slevabion to

dsvelop 400 HP for driving machines io the M1, Total 2,200 HP.

Tn 1912 & Steam Turbo-Gemerator (rated at 700 HP) was added o the Beach
Power House, thus making hydro and elsctrical powsr svallable %o a total of 2,900 .

In 1913 a pwei-’hause was built at an elevation of 165 feet and & 200 K

. Gensrater was inmstalled with alectrical charasteristics to rpatch the cther two gen=-

erators. The purpose of this move was to make tail race water avallable for mill’
wash water, - ' | o B .
. In1915 it was decided that the 200 ton mill was inadequate for Bribapnia’s
requirements and that a 2,000 ton mill showld bs built, This meard that additional
power would have to be made avallabls., o o ' D

Td acmmplish this a 2,000 K4 turb&steaﬂi gmamﬁor was gdded to the sbeam

plant and new systems of dams and pipe lines wers installed fo provide waber powsT
for ths development of alesctrical and mechanical energy. Both the Beach and Tumal
Power Fousss were enlarged 1o accommedabs the additlonal eqmimed required with tha
result that they were made approximately as they ars today, . ‘ -

 The hydro and aieqi:riv:él equimment in the Tumnel Powsr House conslsbts ofi

Two 550 HP Palton wabter wheels, each direet commeched to a 3,600 cu, ft.
capacity Ingersell-Rand air compressor. Thess wheals ars oparabed on walsr Irom
Park Lane dam ab 650 lbs, pressure, , : ' : L

Two 300 EP Pelton waber whsels, sach direch connscted to a 200 K 6,600

. volt moter, These ars the two original generators from ths Bsach Flant which wars
. ingtalled in 1905 and are now used as mobors to drive two Ingersoli-Rand alr come

pressors by belt drive, the water wheels being used only for starting purposes.
One,m@()' HP motor bél’& comscted to a 650 cu.ft, capacity air compressors
Mso. for developing mgrasséa air, in 1928, a 500 1P motor dirsch cone B

. nested to a 3,200 cu, ft, Ingersoll-Rend compressor was imstalled,
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are driven by Pelton Water Wheels.

- rate this machine on elther Tumel Dam or

o For dwelﬁpiﬂg 500 Volt D.C. for rallway purposes LREra 18 oms upcs s
pslton Waber Whesl connecbed to an H.G. Seb, the A.C. end of which can ba rum elbher
as @ moter or as & generator. The D.C. generator can be run by the 4.0. mobor or

. $he waber wheel, the wheel having sufficient capacity bo caIvTy both the 4.0, and

D,C. loads, The capacity of this seb is 500 KW A.Co and 300 m:‘pecm _

' shere s also & duplicate M, G. set to ‘he above operabed by the 500 ©4
6,600 volt synehronous motor only. o e o . :

. Tn 1932 the original switchboard im this mw pouse was replaged and -
modern metal~clad gum filled xype'switchgear with remcvable typs 011 Cireult Bresk-

era and 3 steel control Penel was installed, FPower for the operation of thess cir-
© eult breskers 1ls frem a 40 cell ghorage battery which also furnishes emargeney
1ighting for the powsr honse in cass of a power failure. o , - 4

| Hydro and mactﬂcai m menb in Beach Power House.
. pape are thres A.G, gemerators, each being Canadian Westinghouss Co.
machines rated at 2,50 %VA, 3 phass, 60 cyclss, A6,600 wolts ab 720 R.P.H., These
L Eﬁ.,l.géxeraibn has a shait extension at each end on which are overhung |

two Pelton water wheels with two nesdle ozzles each making & combined capacdly

of 3,750 HP. The wheels are governed by deflsctor nozzles operabed by a Pelten.
| goTerners This machine is operated on water from South Vallsy dam with & pressure
. of approximately 300 lbs. . : A R

‘ . o, 2 generator has a Palton water whesl oun one end only and ona hande ‘
operated needle nozuls and a deflector nozzle operabed by a Pelbon governor. Thls
wheel is rated ab 3,750 HF and is operatsd by water from Tunnal dam ab a pressurs
of approximately 800 1bs. R v IR B S

o Mo, 3 generator has a combination system of waber wheels all cormested
oun one end of the generabor. Ona whesl is the ssme as thab of No. 2 generator and
the other two wheels are ths cams as on Mo, 1 generabor, maling it possibls bo op=
zsoubh Vallgy Dam wabers . -

_ . The exeiters for Nos, 1 and 3 generabors are M.G. soba and No, 2 gwamt.of
has ibs exeiter bell comnectsd to tha generator shaft, phus providing a msans of &x~

cit;ng the gmeratar- following a complete sinrkdown of the plaat.

o ,For’g@tsr\a.ting 250 wolt D.C. power for the Desch Rallway and cranes and
magneta thers is ons 150 K gsnerator direst connechted to a8 300 HP Pelion water '
'asrggel driven by South Talley water. A stand-by for this servics is a 150 R M.Gs

" Por generating 550 volt D.C. sower for the 4100 haulage thare 1s ons 200
B M.G. Set wi.th s 330 HP Pelton water wheel which is now used for starting duby
T Compressed alr s developed in this Power Pouss bj two comprassors. No.
liﬁ driven by & direct mmactsdémwgynamﬁauammorsndMGB by & 200 HP

- The main switchboard conslsts of 1), marble panels corbrolling ths thres
A.C, generators, D.C. generators, synchronous mobors and elght outgoing H.V. cly-
cuits and the B,0.BE. power. A second voard of two pansls conbalns recording i~
striments and protective relays for the B.C.B. power. All HoV, cirouib breal=rs
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ars reamobely opsrabed tyygwith,ﬁha ap»a_ratiﬁg: power baing supplied bty stabion stor=

age vabteriss, Here again the sborage batterles provids emgrgansy lighting for the

GPECRALOrS . ‘

' Tn 1921 the Mill burnt down with the result thst a third mill was erschad
{n 1922. At thls time the B.C.E. Co. construstsd a 3},,000 volt transmission llne.

from North Vancouver to Britanaia, This power is transformed by tiwes 2,000 K74 -

transforpers bo 6,600 volts and connscted to the main H.V. bus bars in ths Beach
Power Housa through a 600 amp, oil eireuit breasker. Britannia?s genarators are syn-
chronized with the B.C.E. powsr and are oparated on a base load depending on ths
volune of water avallable, Thus the B.C.E, system supplies any addltional load re-
gquired and conbrols the frequency of our system, ’ : o

Following the installation of the B.C.E. sarvice in 1923 tha 2,500 K4

- tﬁrbc—steam generabing plant was dismantled and sold.

Tt may be of interest to consider the sources of water available for

Britanniats hydro equipment, Dus to the nature of the terrain above the power
houses there is no natural loeation for any largs storage of water so the bullk of

. the power gensrated from this source dspends largely upon ths run-off in the saveral

- watersheds, Howsver, soms dams wers built to provide a certain sbtorage eapacity

for the essential water requirements durdng the months when thers 1s 1itile or no
rn-0ff, ' C , _ : -

_ Airove the Tunnel Power Fouse there are three storage regsearvoirg, Ab
L,775 ft. elevation is situated Mountain Lake wirlch has a capaciby for 17,000,000
e, b, {117 acre fest) of water, Approximately 700 ft. lower ab the LO80 £, levsl
Utopda dem was constructed to yrovide a capacity for 35,000,000 cu, ft. {790 acra

fest)., Following dowa the natural cresk bed to the 3547 ft. elsvablon Park Lane dam

was erected providing 20,000,000 cu. ft, storage, With thess thres raservolrs we
have 4 possible 72,000,000 ou,ft. of water available when thay are full, It is
inberesting to mote that this full capacity is only avallable for a mombh or bwo
durdng the early summsr, - : v o .

Lcairing at the map you will see that any water released from Vounbain

lake will flow down the creek to Park lané dam, This water can be drained at a

rats of 2 1/2 M, cu, ft. per day, that is it could be transferred to Park lane dam

| likewise waber released from Utopla will flow down te the Park Lane dam,

This flow is reswlated by control gates in the dischargs pipes and is transferred |
as ragulred. S | o ,' L : o

From the Park Lane dam a pipe lins carriss the water to the Tumnel Power

" Bouse, This pipe line is 2 1/10 miles long and consists of 3,225 fb. of wood stave
~ pipe and 7,900 ft. of steel plpe. The water through this line reachss the Tuansl
- Power House abt 650 PuS.Il. pressures , T o

. After passing ths wabter wheels in the Tunnel Power House Lhls water flows
into the Timnel dam, sibuated just balow the Power House, with a ghorags capacity
of apgroxinstely 1,000,000 cu, £, Waber {lowing in the Britannia Greel watershed
above Turnel dam which 1s not retained in the upper dams flows down the cresk to
Tunnsl Dam, S , - o SR | |
| . From this dam the water is carried to ths Beach Powsr Bouse throngh 7,700
5. of continuous wood stave pipe and 6,900 ft. of stesl pipes, a total length of
2 3/1 miles. The wood section of the line is frem 36" to 287 dlemeter, The pres-

' sure at the Beach Power House is approximately 800 ibs. PeSels
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_ The obher source of water supply is from both the Morth and South Forks
of Furry Cresk. The diversion dam in Furry Creek 1s known as South Valley dam, =
and 1s situsted in bhe porth branch at 925 ft. elevatlon, with a storags capaeiby
of about 1/2 million eu, fb. In the soubh fork is a small diversion dem with
practically uo storage from which the water is diverted through a tumel Lo the
north fork whers it emptles Just above South Valley dam. :

The water, on leaving the dam, is carried to the Beach Power House Phrough
pressure tumels and plpe line, This has an overall length of approximately 4 miles
and delivers waber at 300 1lbs. P.3.%, pressure. The contdlmuous wood stave pips ab .
the dam end 1s 5 £he 1.5, dlameber and tapars down to 320 I.5, dia, where it econqnsets
to 6L0 ft, of 28" dia, stesl pipe which brings the waber into the Power House, N

" Power Availabls fr}:m Storage.

' " In the Tumnel Power House it is possible to use 600,000 cu, fb, of waler
per day in driving the two air compressors and 400,000 cu, ft, per day through Mo,
3 M,G. Set, This is a total of 1,000,000 cu. ft, per day and as there is a tobal
* storage possible of 72,000,000 cu, ft. it is apparent that the water could bs used
" up to 72 operating days. This, however, would only provide 50% of the ehergy ve-
guired at the Tumnel Power House for Mine operation itselfs .= ‘

. Yow to supply this same amount of water on through Tunnal dam to tha Beach
 Power Houss the total emergy developed would provide 209 of our full load regquirements.
Tt is apparent that this amount of waber would be useless for endeavouring to operate
the planmt efficlently. ‘ o -

o , © Howsver, if Wb, Lake and Ubopla dsm gabes were opaned so es to splll bhe
— water in sufficiert quandity to yrovide a full Britannia Creek load ab both power

. bouses the storage would provide for approximabely 2/3 of ow total eleckrical re=
= quirements for 20 days. : _ L

. This will indicate how essentisl it is thab the waber bs conservsd and how
mush we depsnd upon econtirmal precipitation to provide a good run-off from Lhe waher-
EhedSQ L ) . ' . . . . : ) : :

E : o Now to consider the water from the South Valley area, I intimated that -
‘ 5.V, dam is only a diversion dam as its storags would lsst about 2 1/2 to 3 howrs,
. &bt the maximumm rate of use and then only provida nsarly 1/3 of ths full Ioad ro=
E - quirements, Fortunately the Furry Creek wabtershed comprises 22 sq. miles s0 pro-
J#  yides a good rim-off for a good part of the year. It is interesting to nebe that
.~ occasionally at the end of the summer when we bave all mjoyed basking ln sunshine
g  for & month or mors the run-off from this wabershed drops to nil and in erder to '
‘#  mainbain the services it provides apart from slectrical generabion, wabar has to be
. . by-passed imbo the S.V. systan from the Tunnel dam 1ina, Farbunately this does not
E " happen very often. . = oo - ‘ ' : '

- From what I have told you those of you who operate departmenis using blocks
of power, such as sections in the Mill and the Foundry, will realizs why we ask your '
g ~ co-operation in nobifying the Beach Power Bouss opsrater when you make any apprecl-
S. .- able change in your power requirements whether by starting up or shubblog down. This
' enables the operator to use or conservs the waber that is available and conbrel the
E demand frem the B.C.E. system, It will also be apparent why ws have to shut down
. when the B.C,E, power is off during periods when the run-off water is low,

. While referring to the rm off in our water sheds it may be interssting
to consider our precipitation which is so necessary. Recordings are made ab both ’
power houses for the Dominion Metsorclogical Department and thesa raporbs provida
us with the following results: ' :
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The past ben ;e&z average anzmal precipibation b t.he Tunned, Pawer Pouss -

was 1057, during these years the winimup was 85 end maximum 130%; ab the Beach

. Pawer Fouse corrssponding flgures wers 797 avg, and 66% pinimum and 929 mawimum.
" During these 10 years the mnthly imimm was 627 and maximm 20,197 at the Beaaa;

Mb, Sheer would ba slightly higher.. |
' Britapniats Anual Power Requirements

In regard to powsr. consumption it is Msraeting to note that, a*zeragi:zg

 ths past ten years, Britannlats anmual consumption was 44,000,000 KWH, the highest

year balng 47,000,000 KWH, = Durlng this period Britannia generated an avarage of
30 1/2 M. KWH, with an amoual max, of 35 1/2 ¥, K/H, Purchase power avaraged
.,334‘;,00,,001.: EZJH with an anmal max:mm of-18 .1/2 M. KW, o ‘

Tn obher words, Brii;annia genera,ﬁai 708 {Max, 78%) of her rsqxﬁremmts
ad, purchased 309 (maxe 40Z)« '

Britannials generated powsr was 8 9‘" in Tunnal waer Honse and in tha

‘Baach Power House 33,9% from Tunnel dam and 278 from South Valley.

: Our monthly energy gmeratsd has varied from 45,000,000 KWH to !;00,\.100 Kk,
Tlﬁ.s mindmum figure of course baing produced ‘oy aezater drawn from Britannia Cresk
raasm:wsa v . _ 4

Our conneched load is some 14,000 HP and the macimun dm is approxd,-
mabely 10,000 BP, This is distributed 563 (5,600 HP} in the M1, 247 (2,400 xi?)

- for mj.n.mg and 209 (23000 HP) on the surface,

The power is distribubed from both power housss at 6,900 volts and atepe
pad down through transformers to 115/230 volts for lighting, 220 and 440 vnlns for

 power loads and for M. € holst only 2,200 volts,

Cliff Wabson
‘November 15, 1957
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