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Blasting in the Lornex pit

Lornex Mining Corporation Ltd.

INTROER

The Highlanﬂ Valiey of British Columbia has been the scene of in-

tense mineral exploration and mining activity at various periods since the
early part of the century. Early in this period, high-grade-copper vein de-
posits were mined on a small scale with the ore being hauled to Ashcroft in
horse-drawn wagons.

In recent years, however, advances in mining technology and higher
copper prices have permitted the large low-grade mines to come into be-
ing. The Lornex orebody is one of these, located on the southern slope of
the Highland Valley, approximately 28 miles by road from Ashcroft and
directly south of Bethlehem Copper Corporation’s mine on the north side

of the valley.

The Lornex orebody contains an es-
timated ore reserve of 293 million tons
with an average grade of 0.427 per
cent copper and 0.014 per cent molyb-
denum.

The plant is designed for an average
capacity of 38,000 tons per day and
will produce 162,000 tons of copper
concentrate annually (or 110 million
pounds of contained copper) and 2,300
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tons of molybdenum concentrate (or
2.4 million pounds of contained molyb-
denum).

Mine-ore production commenced in
the second quarter of 1972, about seven
years after initial studies began. The
mine has an estimated life of 21 years.

The development and construction
of the Lomex Project were carried
out under the management of Rio Al-
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By THE STAFF,

Lornex Mining Corporation Ltd.

PJUCTION

gom Mines Limited, a member of the
world-wide Rio Tinto-Zinc Corpora-
tion group of companies.

This work includes the following:

1. Surface and waste-cap removal to
develop the open pit approximztely
5,000 feet by 3,000 feet. Its ultimate
average depth will be 1,200 feet.
Benches have been established every
50 vertical feet. The pre-production
development includes the removai of
approximately 50 million tons of
overburden and oxide material, us-
ing four 15-cubic-yard electric shov-
els and twenty-two 120-ton capa-
city diesel haul trucks.

2. Construction of primary crusher and
concentrator facilities, ore-convey-
ing system, repair shops, offices,
single men’s quarters, water system,
tailing-disposal system, nine miles
of new highway skirting the tailings
area, and the Viilage of Logan Lake,
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Lornex Mining Corperation Ltd.

BRIEF HISTORY

Lornex Mining Corporation Ltd. was formed by Egil H. Lorntzsen
in the early 1960’s to hold and, hopefully, to develop copper-mining claims
that he had staked in the Highland Valley. It was clear from the beginning
that the Lornex orebody was large, but of low grade and covered by
considerable overburden and waste. It was evident that extensive investiga-
tion would be required to determine the viability of the property and that
substantial technical, financing, marketing, and managerial resources would
be needed to develop it, if it should warrant production.

Several major companies investi-
gated the Lornex property and, for a
variety of reasons, decided not to pro-
ceed with development. Rio Algom
first became involved in 1965, when it
undertook to carry out a comprehen-
sive investigative program on the Lor-
nex property. (If the project continued
to offer promise, additional work
would be carried out.) If Rio Algom
completed the program and declared
Lornex to be viable, it became com-
mitted to use its best efforts to arrange
financing on the best available terms.

The investigative work on the prop-
erty was carried out over the years
1965 to 1968 at a total cost of $6.8 mil-
lion. It was financed by Lornex shares
purchased for cash by Rio Algom to
a total of $4.6 million. Under an earlier
agreement with Rio Algom, The Yu-
kon Consolidated Gold Corporation
Limited purchased 40 per cent of the
shares acquired by Rio Algom. A
rights offering in the amount of $2 mil-
lion was made to all Lornex sharehold-
ers in 1967 to provide additional funds
for this program.

Because it was clear that the low
grade Lornex orebody would have to
be mined on a large scale if it were to
be viable, the evaluation program was
complex and exhaustive. It comprised:

— a total of 86,017 feet of diamond
drilling from surface, representing
87 diamond-drill holes, plus 511
shallow percussion-drill holes (91,000
g.;, and 19 rotary-drill holes (4200

— an underground bulk-sampling pro-
gram involving a 550-ft.-deep shaft,
2,618 feet of underground lateral
development, and 5,439 feet of under-
ground horizontal diamond drilling.

— the development of a small open pit
to provide representative sample ma-
terial for testing.

— the construction and operation of a
100-ton-per-day pilot mill to test the
metallurgical characteristics of the
sample material.

— extensive use of computers to estab-
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lish alternative open-pit designs.
Some 50 different designs were pre-
pared ranging in capacity from 5,000
tons per day to 70,000 tons per day.

During this period, preliminary
plant-design studies were carried out
and generalized capital- and operating-
cost estimates were prepared. Discus-
sions were also held with potential
buyers of the Lornex products and
with financing institutions.

In addition to the evaluation of Lor-
nex as a mine producing and selling
concentrates, comprehensive supple-
mentary evaluations were carried oul
by an independent consulting firm to
determine the economic feasibility of
processing the copper concentrate to
blister or refined metal. The evalua-
tion demonstrated conclusively that a
smelting and refining plant was not a

viable extension of the Lornex mine
and that the mine itself could not sub-
sidize the construction and operation
of these supplementary facilities and
remain viable.

The British Columbia Government
authorities were kept fully informed of
the progress and results of the whole
Lornex investigation program. This
exhaustive evaluation process was
completed late in 1968, and a formal
decision to develop Lornex subject to
concluding satisfactory financing ar-
rangements were made in the spring
of 1969. Negotiations were carried on
during 1969 and final sales and financ-
ing documents were signed with a
group of Canadian banks and Japan-
ese smelters and trading companies on
December 22 of that year. The Japan-
ese consortium agreed to buy Lornex’s
total copper-concentrate output for a
period of 12 years and to provide cer-
tain financing. Japanese Government
approval, required with respect to the
essential participation of the Japan-
ese parties in the sales and financing
arrangements, was expected within a
few months.

The British Columbia Minerals Pro-
cessing Act of March 1970 interrupted
this process. The terms of the Act
were clarified shortly thereafter and
negotiation of the necessary amend-
ments to the many agreements in-
volved was undertaken.

After approval of the amended
agreements by the Lornex sharehold-
ers, approval of the sales contract by
the British Columbia Government, and
validation of the Japanese participa-
tion, the project was formally released
for construction on August 14, 1970.

Egil H. Lorntzsen (left), who staked the property and became the first president
of Lornex Mining Corporation, and Norman F. Warren, vice-president and general

manager of Lornex

WESTERN MINER
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Fresh water is drawn from the Thompson River by three vertical turbine pumps mounted on a concrete intake structure

‘ !
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i Lornex Mining Corporation Ltd.
’] FINANCING
i While awaiting the approval of the curred for long lead-time equipment from a group of Japanese trading i
| sales and financing agreements, a very required for the pit and mill opera- companies, and NHA housing loans. i
! considerable amount of engineering, tion. Thus the expenditure and com- The sales of income-debenture units ;
] site preparation, and other prepara- mitment exposure up to the construc-  have provided $39.0 million. i
tory work had been carried out. This tion release date was just under $30 The financing of Lornex by this }
‘ was financed by advances to Lornex million. . means was made possible by: 3
totalling $10.2 million, of which 90 per The final capital cost is now esti- ; . :
X .= ke . — t haust tion that was
\i cent was provided by Rio Algom. In ﬁ mated at $138 million. Of this amount, nl:;dﬁxofaglsel‘;of:;l:!a on i
addition, commitments amounting to ¥ $91.6 million is represented by loans — the successful negotiation of a sales
y approximately $10 million had been in- from a consortium of Canadian banks, contract for the mine’s entire pro-
ducti f copper concentrate for a
s e L. Logan Lake, a planned p::i(:‘(;noglg ;’eii’ll's,
; community built by Lornex  _ 3 construction and management
and incorporated as a vil- agreemeni whereby Rio Algom as-
lage, is seen at left. It sumed substantizi construction, op-
has a population exceed- erating, and financial responsibili-
ing 500, some 140 homes, ties,
townhouses, mobile homes, — acommitment by Rio Algom to main-
paved roads, a school, tain its equity position in Lornex at
benk, service station, fire not less than 50 per cent. Its current
department, and an RCMP position is just over 50 per cent.

detachment.
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Lornex Mining Corporation Ltd.

EXPLORATION

The copper mineralization was dis-

covered on the Lornex property in.

1964 when Egil Lomtzsen investigated
it by bulldozing a series of long trench-
es. These indicated that the minerali-
zation had an appreciable lateral
extent. A truck-mounted overburden
drill was then used to drill vertical
holes as a further check on the miner-
alization.

In 1965 Rio Algom, under its agree-
ment with Lornex, began its investiga-
tive program. A variety of techniques
was employed to define the Lomex
orebody. Extensive bulldozer trench-
ing was done in the southern area in
the vicinity of the Discovery zone.
Trenches were excavated to bed rock
where possible in an east-west direc-
tion for lengths of 200 to 700 feet and
on lines spaced 200 to 400 feet apart.
The bedrock exposed throughout most
of the trenches provided only limited
geological information but did help to
define the eastern limit of the mineral-
ization. )

During the summer of 1965, a re-
connaisance -geochemical-sampling
program was underiaken. Samples
were taken with a hand auger at depths
of from 3 inches to 3 feet and were
confined to the main stream courses
and numerous-discontinuous-drainage
gullies. No attempt was made to
achieve saturation geochemical cover-
age on a grid pattern, because the rap-
id changes in overburden depth and
soil types visible in the trenches indi-
cated that grid-sampling might be mis-
leading. Although there were some
geochemical anomalies, this approach
on the Lornex property was not suf-
ficieintly definitive to provide targets
for trenching or drilling. It was suf-
ficiently indicative, however, to war-
rant more detailed work.

Concurrently with the geochemical
survey, an induced-polarization survey
was conducted over most of the Lor-
nex property following some addition-
al trenching and percussion drilling of
the mineralized zones. This survey
covered the whole property from
north to south on east-west lines
spaced at 800-foot intervals on the
northern portion of the property and
1600-foot intervals on the southern
portion of the property. Induced-
polarization readings were taken with
electrode spacing of 200, 300, 400, and
800 feet over the areas of known min-
eralization wherever anomalies had
been previously indicated. The re-
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mainder of the property was examined
with electrode spacings of 400 feet.

A magnetometer survey was run
concurrently with that of the induced-
polarization survey and over the same
grid, but no direct correlation with the
induced-polarization results was evi-
dent.

The induced-polarization survey in-
dicated the three main zones: the Dis-
covery zone where the bulldozing had
indicated copper mineralization; the
North and Camp zones which were
discovered as a direct result of the
induced-polorization survey.

Diamond drilling was also started
in 1965 to the southeast of the main
zone of mineralization. The program
consisted of 21 holes on four lines 800
feet apart with holes spaced at 300- to
400-foot intervals. The first seven
holes were drilled with BX equipment
but core recovery was disappointing.
Therefore, a switch was made to NQ
wire-line equipment which produced
a core 1-7%-in. diameter employing
mud as a lubricant. Sufficient encour-

agement was obtained to continue drill-
ing on intermediate and additional lines
until a total of 86,017 feet had been
driven in 87 holes.

Percussion drilling was used over a
wide area, including the Discovery and
North zones on lines 200 feet apart
and at 100-foot intervals on the lines.
The capacity of the drill was only 300
feet, so little information was obtained
in deep-overburden sections. It was
found on comparing percussion-hole
assays against later assays from dia-
mond-drill core that percussion drilling
tended to produce ‘“down the hole salt-
ing”. It did, however, define the ex-
tent of the mineralization and provided
information on the bedrock surface
and the thickness of the oxide zone.

Rotary drilling was tried in the hope
that it might reduce the amount of the
more expensive diamond-core drilling.
However, when the drill penetrated
the water table, difficulties were en-
countered and this method had to be
abandoned. The second attempt was
with a Becker rotary drill, which uses
double annular rods with air and water
passing down between the rods and cut-
tings returning through the centre of
the inner rod. This machine was suc-
cessfully used to a depth of about 500
feet, and some 19 shallow holes were
drilled for information on bedrock sur-
face and thickness. of the oxide zone
in the heavily overburdened areas.

BULK SAMPLING
and
PILOT-PLARNT PROGRAM

After the surface drilling had indi-
cated a deposit containing several hun-
dred million tons of possible ore-grade
material, a decision was made to carry
out an underground-bulk-sampling and
pilot-plant program. This investiga-
tion was considered necessary to con-
firm the diamond-drilling results, since
the grade indicated by surface drilling
was suspect due to core recovery low-
er than 100 per cent. It was also
thought that friable sulphide-minerals
might have been lost in the sludge and
not recovered through the use of mud
as a drilling lubricant.

The following list of objectives was
drawn up as a guide to operation of
the bulk sampling plant and pilot mill:

— to check the grade of the deposit
as indicated by boreholes.

— to determine the best method of re-
ducing the ore to flotation size.

— to confirm metal recovery and con-
centrate grades as indicated by
bench-scale tests in the laboratory.

— to prove out a method for copper-
molybdenum separation suitable for
the Lornex ore.

— to develop design criteria for com-
mercial scale process facilities.

WESTERN MINER

The bulk-sampling program was
launched in January 1967. It involved
the development of the small under-
ground operation and the construction
of the pilot plant capable of treating
100 tons of feed per day, plus related
facilities.

The three-compartment shaft mea-
sured 18 feet by 9 feet and was com-
pleted to a depth of 550 feet. A 7-foot
by 7-foot crosscut was driven 248 feet
to the east and 1,426 feet to the west
from the shaft section on line eleven.

The underground program was ori-
ginally planned to consist of a cross-
cut across the mineralized zone, plus
raising on surface diamond-drill holes
to check core grade against bulk sam-
ples. Due to the extremely heavy
ground, however, raising was not
practical so 970 feet of north-south
drifts with horizontal drill-holes east

“and west were substituted. Drill sta-

tions were established at roughly 200
and 400 feet north and south of the
crosscut, and a total of seven horizon-
tal holes was drilled east and west.
Prior -to driving a crosscut west, dia-
mond-drill holes were drilled ahead of
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the face to permit a comparison be-
tween drill core and bulk sample.
Underground diamond-drilling to-
talled 5300 feet. Each bench on the
shaft and each round in the crosscut
were processed separately through a
small crushing- and sampling-plant
prior to delivery to the pilot plant.

A comparison of the assays from

.underground drilling, bulk-sampling

round by round, and grades projected
from surface diamond-drilling indi-
cated that the surface drilling had not
overvalued the copper content of the
area tested. Copper grades by under-
ground work in the test area were
about 9 per cent above that indicated
by surface drilling.

At the same time a small test pit
was being developed to provide coarse
materials for autogenous-mill testing
and oxide material for metallurgical
test work.

This pit was located immediately
northwest of the shaft where the over-
burden was shallow and where rock
reasonably representative of the min-
eral deposit existed. It was excavated
to a depth of about 60 feet to obtain
material below the oxide zone. A total
of 25,318 cubic yards of glacial till and
52,647 cubic vards of rock was exca-
vated. Some 6,000 tons of oxide mate-

rial, 6,800 tons of sulphide material,

900 tons containing considerable
amounts of fault gouge, and 900 tons
of hard, low-grade sulphide-bearing
rock were delivered to the pilot plant
from the test pit. The balance of the
muck was stockpiled near the pit for
delivery to the mill if and when re-
quired.

Construction of the pilot plant be-
gan in early 1967 and the first ore was
milled in June. The plant operated
about nine months and processed about
20,000 tons of rock. Grinding testwork
was carried out in a 7-%-ft. by 2-12-ft.
Aerofall mill modified for wet service
and a 6-ft. by 4-14. ft. overflow ball
mill. In addition to the grinding mills,
the pilot plant contained the normal
complement of equipment including cy-
clones, flotation machines, filters,
thickeners, and auxiliary equipment.

Pilot-plant studies showed that
either single-stage ball milling or auto-
genous-primary milling followed by
ball milling could be used for size re-
duction of flotation feed. Autogenous-
primary milling was selected in order
to avoid anticipated problems with fine
crushing which might result from the
relatively-high content of fault gouge
in the Lornex ore. This type of cir-
cuit also offered substantial capital-
cost savings in the commercial-scale
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Each shovel averages 13,000 tons per operating shift.

plant.
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The 22 Wabco 120-ton

trucks are powered with 1000 h.p. diesel engines, derated to 860 h.p. ot the com-
mencement of operations to extend engine life
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CEOLOGY

The Lornex deposit is classified as
a complex-porphyry-type within the
Guichon granodiorite batholith which
forms a part of the interior plateau of
British Columbia. The batholith is el-
ongated in a northwesterly direction
and has a length of 40 miles by a width
of 16 miles. It consists of a series of
several major magmatic intrusives, in
general having a concentric zonal ar-
rangement and becoming younger in-
wards. The complex intrusive, is of low
Jurassic age approximately 198 million,
=+ & million years.

The Lornex orebody occurs in the
Skeena quartz diorite or Bethlehem
host rock, an intermediate intrusive
phase of the batholith at the contact
of the Bethsaida grandodiorite, the
youngest instrusive phase. The host
rock is a medium- to coarse-grained
equigranular rock distinguished by
the interstitial quartz and pre-

sence of moderate ferromagnesian min-

erals, mostly hornblende and biotite,
averaging 15 per cent of the total min-
eral content. The Skeena quartz has
been intruded by several younger
dykes including a quartz diorite por-
phyry, Bethsaida-quartz porphyry,
and small basic intermediate dykes.

A major north-south fault, steeply
dipping to the west cuts off the ore-
body to the west.

Several other parallel faults dip to
the east at 60 degrees from the hori-
zontal. The Lornex mineralized area
is divided into three zones:

— the original Discovery zone

— the Camp Zone

— the North Zone, containing the main
orebody

The Lomnex deposit is contained in
a roughly-elliptical area 4,000 feet in
length, 1600 feet in width and at least
2,000 feet in depth and still open. Its

| long axis trends northwesterly.

The principal minerals in the sul-
phide zone are chalcopyrite, bornite,
and molybdenite with minor pyrite,
magnetite, hematite, rhenium, osmium,
gypsum, epidote, calcite, and chlor-
ite. An oxide zone up to 200 feet thick
caps the orebody. The major minerals
in this zone are malachite with minor
tenorite, chalcocite, covellite, azurite
siderite, cuprite, and native copper.
The mineralization occurs mainly as
fracture fillings either in quartz-car-
bonate veins up to a foot in width or
along joints, - slips, and minute frac-
tures, and as sparsely-disseminated
mineralization generally replacing
hornbiende and biotite.

Fracture density and strong alter-

ation appear to be Keys to the higher--

grade copper-molybdenum values. The
altered minerals include: sericite,
chlorite, clays, and epidote.
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Lornex Rlining Corporation Ltd.

 MINE PLANNING

The open-pit planning started in 1966
before the diamond drilling program
was completed. Several preliminary-
test designs were examined ranging
from 5,000 to 70,000 tons of ore per
day.

The first trials were done without
the aid of computers, but provided
good opportunity to become familiar
with the shape of the orebody and the
relationships and locations of the vari-
ous ore grades. This preliminary work
also formed a good basis when com-
puter applications were later utilized
for pit design.

In order to calculate ore reserves

- and to assist in pit planning, an inter-

pretation of the orebody was devel-
oped based on grade trends. The grade
trends were established on the belief
that the distribution of the copper and
molybdenum in lower and higher grade
zones was governed by a pattern of
structural features, such as fractures,
faults, shear zones, etc., of a more or
less continuous nature. The results of
this interpretation were considered to
present a pattern of sulphide occur-
rence consistent with geological under-
standing of the zone, and were useful
in the planning of the pit and in the
estimation of ore reserves.

The grade trends were first devel-
oped on vertical cross sections along
each of the drill lines. This interpre-
tation was then transposed to a series
of level-by-level zone plans at vertical
intervals of 80 feet. These grade-zone
plans were subsequently blocked out
in 80-foot cubes to which copper grades
were assigned. These blocks formed
the matrix for the computer input.

Two principal computer programs
were used in the evaluation, one for
general trial pits under the controls
imposed by slope-stability considera-
tions and the second to perform finan-
cial analysis. The first program
developed co-ordinates for the final pit-
perimeter, calculated individual ton-
nage for grade intervals and rock types
at the various levels within the pit, and
provided overall totals and stripping
ratios. A modification of this program
permitted consideration of working
slopes within the final pit. In the sec-
ond program all capital and operating
costs were considered and alterna-
tive loan structures were analyzed.

The first stage of the pit design re-
lied on preliminary cost data devel-
oped in the previously completed pit-
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design studies. Initial calculations
suggested that the copper cut-off grade
should lie between 0.2 per cent to 0.3
per cent. For purposes of compara-
tive analyses it was decided that 3 cut-
off grades, 0.20, 0.26, and 0.30 per
cent copper, would be applied to each
of the pit perimeters under consider-
ation. The second stage utilized the
computer program to study the effects
of varying the pit position with respect
to the orebody. Fifteen pit positions
were analysed in_terms of tonnage,
overall grade, and overall stripping-
ratio.

Following this, a subsidiary study
measuring the effects of alternative fi-
nal pit slopes (between 40 and 45 de-
grees) on the stripping ratio, was con-
ducted. The results were then com-
pared with those slopes recommended
by the rock-mechanics consultant and
it was discovered that the overall strip-
ping-ratio obtained by the latter was
slightly more conservative than that
achieved if 40-degree slopes were used
throughout.

The rock-mechanics consultant was
engaged while the bulk-sampling pro-
gram was in progress. He examined
the diamond-drill core and the under-
ground workings from a rock struc-
ture standpoint, and conducted numer-
ous laboratory tests on shear strength,
compressive strength, etc., of the vari-
ous rock types. Based on these tests
and the examination of main struc-
tural features in the area, practical
pit slopes were recommended which
varied from 45 degrees in the walls
of the pit. These slopes varied from
45 degrees in the more competent areas
and where pit geometry was favour-
able down to 20 degrees along the ma-
jor Lornex fauits, which strikes
generally north-south through the
western flank of the open pit.

In the third stage of pit design, in-
cremental pit-expansions were ana-
lyzed with respect to overall grades,
tonnages, and stripping ratios. This
evaluation used an operating break-
even approach and led to the conclu-
sion that expansions were warranted.
The expanded pit was used as a base
for more refined costing which took
into account projected changes in the
stripping ratio over the life of the pit.
The new cost data were chosen to
check the viability of the expanded pit.
A full-scale financial analysis of the
pit at the three cut-off grades was car-
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ried out and showed that the 0.26 per
cent cut-off point was the most favour-
able of the three, even though the dif-
ferences in the rates of return were
minimal.

The final stage involved checking an
_80-foot-wide shell of material just with-
in the concentric of the final pit-peri-
meter, and was examined on all levels.
The incremental shell was classified
Into ore, waste, oxide, stockpile, and
overburden. This test confirmed that
tt.le pit was at, or close to, the limiting
size acceptable for mining at the range
of metal prices being used for the feasi-
bility calculations.

The proposed Lornex open pit con-
tains the following materials:

— ore: 292,804,000 tons; average
grade 0.427% copper (at cut-off grade
of 0.26% copper); 0.014% molybdenum
— oxide: 35,345,000 tons

— waste rock: 217,619,000 tons

— glacial till and overburden: 89,-
738,000 tons

The waste-ore ratio exclusive of the
glacial till is 0.862 to 1 and including
the glacial till, 1.17 to 1. The same gen-
eral pit configuration developed in the
feasibility study, with relatively minor
modifications, is being used for the ac-
tual mining today. Mine planning is
coritinuing on a more detailed basis
within the framework of the original
ultimate pit.

Present pit planning involves the de-
velopment of detailed plans for the first
three years by quarters, and annual
pit plans for the next two years, with
a broad plan for the ten-year mining
program. These plans will be re-
worked each year and modified to re-
flect new information obtained as the
mine progresses.

The original ‘‘ultimate’’ pit devel-
oped in the feasibility study used a
bench height of 40 feet, and a berm
every 80 feet vertically on the final
pit wall. All permanent ramps were
laid out 70 ft. wide at a maximum grade
of 8%. These features were predicated
on the selection of 9-cubic-yard shovels
loading 75-ton trucks. At the time of
this study, this size of equipment was
well proven in the field and we were
confident that reasonable mining costs
could be attained.

During the interval between the con-
clusion of the feasibility study and pro-

ject release, further examination show-
ed that there were advantages to be
gained both from an operational and
from a mining-cost standpoint in using
larger equipment. Fifteen-cubic-yard
shovels and 120-ton capacity haulage
trucks were subsequently selected.
The increase in equipment size per-
mitted extending the bench height from
40 feet to 50 feet. Road widths were
increased to 80 feet. Other than these
changes, no other significant modifica-
tions have been made to the ultimate
pit design.
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Explosives magazine at Lornex

Drilling and Blasting

All primary drilling is handled with
3 electric rotary drills, using a 97-in.
tri-cone standard-steel bit. Bit life to
date is better than 4,000 feet, but since
a good part of the drilling has been
in over-burden it is too early to pre-
dict whether this bit life will be main-
tained. To date the drills have been
averaging about 400 feet of drilling per
shift, with an average penetration rate
of approximately 70 feet per hour. As
most of the holes have been wet, water
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is introduced into the air stream for
dust-control purposes only as re-
quired.

Generally, single-row blasting is
used although double-row blasting is

Loading and Hauling

The open-pit excavation is carried
out by a fleet of four 15-cubic-yard
electric shovels. The power is sup-
plied to the shovels by trailing cables
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used occasionally with holes being
spaced on a 37-ft. square pattern. The
single-row blasting is preferred to take
advantage of any back break which
occurs. In rock, holes are drilled to a
depth of 60 feet including 10 feet of
sub-grade. In overburden, holes are
drilled 50 feet with no sub-grade, in
order to preserve a good bottom for
the shovel and truck operations.

Since the blast-holes are generally
wet, a non-metallized slurry having a
velocity of 12,700 feet per second is
used almost exclusively. The explosive-
supply company delivers between 1100
and 1300 pounds of slurry in a stan-
dard-slurry-mix truck to each blast-
hole.

Holes are double-primed with two
pentalite boosters. Holes are loaded
as soon as possible after drilling to
avoid loss of holes due to caving in wet
ground. Reinforced-primacord down-
lines are used and connected by un-
reinforced primacord, with milli-
second delays between rows when
necessary. To date a powder factor of
0.15 to 0.25 pound per ton has been
utilized, and, although this powder fac-
tor is relatively low, excellent fragmen-
tation has resulted due mainly to the
densely-fractured condition of the
rock. Under winter conditions, decked
charges in the blastholes and small-
diameter satellite holes have been tried
to break up the frost layer. However,
more work is required in this area be-
fore a satisfactory procedure can be
developed.

carrying 4,160 volts from breaker
boxes adjacent to the pit-perimeter
powerlines, which form a complete
loop around the edge of the ultimate
pit. The average production rate at
present is 13,000 tons per operating-
shovel shift. The fleet of twenty-two
120-ton-capacity trucks hauls the waste
materials to dumps and the ore to a
stockpile. These trucks are powered
with 1,000 h.p. diesel engines. At the
present time, however, since the ma-
jority of hauls are either level or down-
hill, these engines have been de-rated
to 860 h.p. in order to extend engine
life. The truck engine drives a gener-
ator which supplies power to electric
wheels. The trucks are tired with six
30.00 by 51-46 and SL ply rating tires.

Although most of the truck drivers
hired have had previous experience
in driving large haulage trucks, each
driver undergoes an intensive driver-
training program during the early days
of his employment. An instructor
drives with the new employee until he
is fully satisfied that the trainee is com-
pletely capable of handling the truck
in a safe and efficient manner. To main-
tain standards, regular check examin-
ations are given to all drivers.

AUGUST, 1972
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Auxiliary Open-Pit Equipment

Waste dumps and stock piles are
maintained by four large track-laying
bulldozers, three equipped with rip-
pers and one equipped with a winch.
The clean-up around the shovels and
spillage on the roads is handled by
three rubber-tired dozers. Pit roads
and main ramps are maintained by
four motor graders. Miscellaneous
pioneering work and odd job excava-
tion are handled by two front-end load-
ers with 5%-cubic-yard rock buckets.
These loaders generally work with two
35-ton haulage trucks. Two other 35-
ton trucks are equipped with 6,000-
gallon water tanks with special spray
nozzles for dust control on main-haul
roads.

During winter time, one of these
water trucks is converted to a sand
spreader to improve traction on icy
roads. Secondary drilling and miscel-

Mine Equipment Maintenance

The system of maintenance for the
mine equipment is influenced by the
geographical location of the Lornex
mine itself. The area is well serviced
by equipment suppliers and provides
ready access to commercial repair and
rebuild facilities. This will permit Lor-
nex to operate efficiently with a rela-
tively low inventory of spare parts and
supplies. Public transportation sys-
tems, such as trucking, rail, bus, and
airlines, service the area on a daily
basis, so that rarely is an emergency
replacement more than 24-hours away,
and in most cases as little as six hours.

The main objective of the mainten-
ance program is to keep the equipment
available for operation as much of the
time as possible. This is accomplished
through a system of component ex-
change. When any of the equipment
has a component failure, the compo-
nent is replaced immediately rather
than trying to repair it in place on the
piece of equipment. Minor repairs to
individual components are handled on
site, but a component requiring com-
plete overhaul is shipped out to the
suppliers for this work and exchanged
for a new or re-conditioned one which
carries a warranty. Wherever pos-
sible, advantage is taken of equipment
suppliers and re-building facility war-
ranties. The preventive-maintenance
program is controlled by the planning
and scheduling department which has
visual displays showing the condition
and maintenance status of each piece
of equipment. A large tire-status
board is also maintained. This shows
at a glance the history, condition, the
piece of equipment on which the tires
are being used, and its location on the
piece of equipment.

Statistical records are maintained on
such items as tires, shovel teeth, hoist
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laneous drilling is handled with a track-
mounted mobile drill. This drill is
equipped with a 600 CFM compressor

- and a 4%.inch drill mounted on an arti-

culated boom, and all is mounted on
a war surplus M-8 tank carrier. This
unit has proven very useful, mainly
because of good mobility from job to
job around the property.

Two-way radio communication is
used to advantage in the mining oper-
ation. Radios have been installed in
all the supervisor’s vehicles, the shov-
els, the rotary drills, the rubber-tired
dozers, and the front-end loaders.

One of the specialized pieces of
equipment in use is a tire manipulator
mounted on a 20,000-pound-capacity
fork-lift truck. This truck is equipped
with high flotation tires to enable it
to go into the pit to change a front
tire if required.

cables, cutting edges, etc. The per-
formance of each brand of the high-
wear parts is compared on the unit
cost basis, and provides justification
and back-up for purchasing the proper
product regardless of initial cost.

Although Lornex is able to attract
and retain experienced and skilled
workmen it still recognizes the advan-
tages of sending key people, both hour-
ly and staff, to manufacturers’ training
schools. The type and size of mining
equipment used by Lornex is not com-
mon, so it is necessary to up-grade
the training of new employees. As
much emphasis is placed on the elec-
trical trades as on the mechanical
trades, because the mining equipment
for the most part is powered electri-
cally.

Preventive maintenance on haulage
trucks is scheduled every 200 hours
and two trucks are handled each day.
Drills are scheduled every 200 hours
and shovels every 100 hours. One shov-
el is scheduled for an 8-hour service
each day. The maintenance depart-
ment in co-operation with operations,
schedules regular preventive mainten-
ance on each piece of major mining
equipment.

e e, e

Wy et

WESTERN MINER

S R ey e —e——

20 i A e . i, i R i
Maintenance building

All maintenance is carried out on a
5-day week scheduled between Mon-
day and Friday with the exception of
major shovel repairs or adjustments
and preventive maintenance on the
electric-wheel armatures, suspension
cpnnqctions on the trucks, and rou-
tine tire inspection. The major repair
work on shovels is generally planned
to commence on a Friday with the
aim of having the equipment back in
operation on the following Monday.

Grade Control

The two main considerations in con-
trolling the grade of ore delivered to
the primary crusher will be copper
content and hardness of the rock. The
content of molybdenum will be a sec-
ondary consideration and the grade
will be allowed to fluctuate, with the
grade of copper being held relatively
constant and ranging between 0.38 per
cent copper and 0.46 per cent copper.

A suitable blend of hard and soft
ores will enable the mill staff to main-
tain a reasonably consistent operation
in the autogenous mills and control of
the grinding circuits.

The location of various grades of ore
in the pit is determined by using the
assay information from rotary-blast-
hole sampling, face sampling, and pre-
vious diamond drilling combined with
detailed mapping and final correlation
of all pertinent information.

The pit-ore faces are divided into
numbered stations, generally 30 feet
to 50 feet wide along the mining face,
depending on how rapidly grade
changes occur. A copper grade is as-
signed to each station by the Geologi-
cal staff. This information is recorded
daily in a grade-control log book in
the operations office and is accessible
to all pit foremen. The foremen record
daily all the station grades in a pocket-
sized book which they keep with them
in the pit. By relating the grades to
the stations marked along the face, the
foreman knows where he must mine
to obtain the required grade of ore.
A minimum of two shovels and at times
three will always be in ore. There-
fore, with a little experience the fore-
man can organize the mining equip-
ment to provide the required blend of
ore from the various mining faces to
the crusher.
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Denver cells in the flotation section

Crushing

A 60-in by 89-in hydroset gyratory
crusher is used to reduce mine ore to
minus 6 - 8 inch in size. The crusher
arrangement provides two dumping
points but only one truck is dumped at
a time. Truck discharge falls onto a
splitter to reduce wear on the crusher
spider. There is no grizzly in the
crusher circuit.

The crushed ore drops into a 300-
ton-capacity surge pocket below the
crusher. The surge pocket is equipped
with a sonic level detector to prevent
dumping into a full pocket. A 96-inch
apron feeder loads crushed ore onto a
72-inch wear belt for conveying to the
main ore-transport system. The sonic

- level shuts down the apron feeder to

avoid complete emptying of the bin.

A metal detector monitors the load
on the 72-in. belt for tramp steel.

The crusher operation is controlled
from a central control room located to
one side and above the truck-dumping
level.

Ore Conveying , Storage,
and Reclaim

A system of conveyor belts carries
the crushed ore to the grinding plant.
Initially it is carried about 3,000 feet
on a 60-inch conveyor to an outside
ore-storage pile with a live capacity of
approximately 150,000 tons. Two
parallel lines of four 48-inch pan feed-
ers installed in the concrete tunnel be-
low the ore-storage pile reclaim ore for
mill feed. The feeders are equipped

with variable-speed drives. Ore is con-
veyed to the grinding plant on two
parallel 42-inch belt conveyors, fol-
lowed by two parallel 48-inch convey-
ors. A beltmeter on the conveyor re-
cords and controls tonnage.

Grinding

The grinding section consists of two
autogenous mills each 32 ft. diam. by
15 ft. 6 in. long and four ball mills each
16 ft. 6 in. in diameter by 23 ft. long.
Each autogenous mill is driven through
a ring gear and pinion system by two

By THE STAFF,
Lornex Mining Corporation Ltd.

4,000-hp, 4,000-volt quadratorque mo-
tors. The motors are directly connec-
ted to the mill through vernier-type
couplings. These are among the largest
autogenous mills that have been instal-
led to date.

The autogenous mills are equipped
with 7/16-in. slotted-discharge grates.
The mill trommel is equipped with a
9-mm wedge-wire cloth for removal of
coarse oversize. The trommel is closed
and oversize is elevated and jetted back
into the mill by high-pressure water.
Trommel undersize is pumped with a
single 16-in. by 16-in. all-metal slurry
pump to two 8-ft. by 20-ft. vibrating
screens located above the mill-feed
conveyor. Screen oversize returns to
the mill together with the new feed.
Undersize flows by gravity to the ball-
mill discharge sump. The ball mills
operate in closed circuit with four
banks of sixteen 20-inch cyclones
equipped with variable apex valves.
The grinding circuit is operated to pro-
duce a flotation feed of about 95%
minus 65 mesh or 55% minus 200 mesh.

Bulk Flotation

Copper minerals and molybdenite
are recovered together in a- single
“bulk’  concentrate.  Subsequent
separation of molybdenite is accom-
plished by depression of copper sul-
phides. Bulk concentrate is produced
by rougher flotation followed by two
stages of cleaning. There is no regrind
in this part of the circuit but provision
has been made for installation of a re-

Below: The Lornex mill compfe;t as seen from the coarse-ore conveyor trestle. The
mill has rated capacity of 38,000 tons daily
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Two 32-foot-diameter by 15-foot &-inch autogemous mills and four 16-foot 6sinch
diameter by 23-foot ball mills, specially built by Dominion Engineering Works,

make up the grinding section

grind mill, if needed in the future. The
rougher tailing is scavenged to produce
the final tailing for disposal. Scavenger
concentrate and cleaner tailings are
combined and pumped back to the sec-
ondary grinding circuit.

The recleaner tails return to the
cleaner circuit. Rougher flotation is
carried out in four banks of flotation
machines with sixteen 300-cu.ft. cells
per bank.

The rougher tailing is scavenged in
four banks of identical machines with
twenty 300-cu.ft. cells per bank.
Rougher concentrate is pumped to two
banks of cleaner-flotation machines
with ten 100-cu.ft. cells per bank.
Cleaner concentrate is recleaned to
produce the final bulk concentrate in
two banks of flotation machines with
eight 100-cu.ft. cells per bank. The
bulk concentrate flows by gravity to an
85-ft.-diameter thickener for dewater-
ing before molybdenite recovery.
Rubber-linned slurry pumps are used
throughout the bulk flotation circuit.
The arrangement of sumps, pumps,
and launders was designed to provide
a maximum of flexibility with minimum
equipment.

Molybdenite Recovery

An average of 80% of the molybde-
nite in the crude ore is recovered in the

bulk concentrate. Wide variations ex-

pected in the molybdenite content of
the ore will result in considerable varia-
tion in recovery. Molybdenite is selec-
tively floated from the copper minerals
by depression of copper with a combin-
ation of “‘Moly F’’ and zinc cyanide.
The zinc cyanide complex is formed by
reaction of zinc oxide and sodium cya-
nide. Rougher-molybdenite concen-
trate is subjected to two stages of re-
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grind and eight stages of cleaning to
produce the final high-grade molybde-
nite concentrate.

Underflow from the bulk-con-
centrate thickener is pumped to two
5-ft. by 6-ft. conditioning tanks ar-
ranged in series. Tank overflow flows
by gravity to one 10-cell bank of 50-
cu.ft. flotation machines for rougher-
molybdenite recovery. The rougher
tailing is scavenged in an 8-cell bank
of 50-cu.ft. machines. The molybdenite
scavenger tailing is the final copper
concentrate, containing approximately
33% Cu. Scavenger concentrate re-
turns to the molybdenite-rougher flota-
tion. Rougher concentrate is reground
in a 5-ft. by 10-ft. ball mill in closed
circuit with two 6-inch cyclones.

The reground-rougher concentrate is
cleaned in a 6-cell bank of 24-cu.ft.
flotation machines. Cleaner tailing
joins the scavenger concentrate for re-
turn to rougher flotation.

Cleaner concentrate is reground in a
5-ft. by 6-ft. ball mill in closed circuit
with one 6-inch cyclone. Cyclone over-
flow is recleaned in seven stages in four
24-cu.ft. and thirty 12-cu.ft. flotation
machines to produce a final concen-
trate containing approximately 54%
Mo.

In the cleaner circuits, concentrates

- advance by gravity and tailings are re-

turned by pumping each preceeding
stage.

Two 6-ft.-diameter by 6-.disc filters
arranged in series with re-pulping be-
tween stages are provided to filter the
final concentrate. Filter cake is con-
veyed by screw conveyor to a 4-
ft.-diameter by 4-hearth gas-fired drier.

A bypass to floor storage is provided
to handle surges in molybdenite pro-
duction. Drier discharge is conveyed to
one of three 15-ton storage bins. Dried
concentrate is withdrawn from the bins
by screw conveyor to a dum packer for
loading into 30 or 45 gallon drums for
truck shipment.

Copper Concentrate:
Dewatering, Storage, and

Transport

The final copper concentrate, i.e. the
tailing from the molybdenite scavenger
circuit, flows by gravity to a 100-
ft.-diameter thickener. Thickener un-
derflow is pumped to two 8-ft. 6-inch
by 7-disc filters in parallel. Filter cake
is conveyed by one belt and one screw
conveyor to an 8-ft.-diameter by 48-ft.
stainless-steel rotary drier. Drier dis-
charge is conveyed on a 24-inch belt
conveyor to a 1,400-ton steel storage-
bin.

Dorr-Oliver-Long thickeners at Lornex are believed to be the second largest in

use in Canada

WESTERN MINER
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A bypass system to outside ground
storage is provided to avoid loss of pro-
duction because of drier maintenance
or a full storage-bin. Concentrate is re-
claimed by a 60-inch belt feeder loading
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into hopper trucks for shipment to Ash-
croft. At Ashcroft the concentrate is
transferred to rail cars for transport to
the’ wharf in Vancouver for shipment
to Japan.

Concentrate train for the haul to railway terminal in Ashcroft consists of truck
pulling two 33-ton-capacity aluminum bottom=dump trailers. The trailers are
solidly hitched together to comply with most-recent British Columbia legislation

Lornex Mining Corporation Ltd.

TAILINGS

Planning for disposal of tailings has
been complicated by the existence of
additional ore deposits near the Lornex
property and because of the control of
certain surface rights in the area.

Tailings will be impounded between
two dams in the Highland Valley loca-
ted some four and seven miles respec-
tively, from the concentrator. The ele-
vation at the damsites is about 3,800
ft. The valley walls slope gently up-
ward to the surrounding mountains
which rise to a maximum elevation of
approximately 6,000 ft. Two dams are
required because of the relatively flat
slope of the valley floor and the loca-
tion near the natural surface divide of
two watersheds. The Highland Valley
is a classic example of a ‘‘divide val-
ley”’ being drained to the northwest by
one creek and to the southeast by
another. The division between the two
surface drainage systems occurs just
above the upper tailings dam. The ele-
vation at the divide is about 3,900 feet.

Two starter dams are being con-
structed to an elevation of 3,900 feet
as zoned embankments using locally
borrowed material. These dams will be
raised with coarse cycloned-tailing
sands to the required final height. The
ultimate height of the main dam will be
about 290 feet to impound the total tail-
ings from Lornex alone over the expec-
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ted life of the operation. The starter
dams have an impervious core of com-
pacted clay to reduce seepage through
the structure. This core will be con-
tinued through the compacted tailings
to the final elevation of 4,090 feet.
Agreements exist with other neigh-
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boring mining companies to permit
eventual joint use of the tailings basin.
There is a potential impoundment
capacity of roughly one thousand mil-
lion tons in the upper part of the basin
now being developed. A similar addi-
tional capacity can be developed by the
construction of a third dam a few miles
downstream to the West.

Tailings from the copper-scavenger
flotation flow by gravity through a short
section of 42-inch wood-stave pipe to
a pulp splitter for distribution to three
centre-drive, 325-foot-diameter thick-
eners. The thickeners are equipped
with automatic-rake lifting-devices.
Thickener underflow is piped to a cen-
tral collection box through concrete
tunnels under each tank.

From the collection box to the dis-
posal area, the tailings line consists of
three sections. The first section con-
sists of 4,800 feet of 36-inch asbestos-
cement pipe for gravity flow from the
thickener underflow elevation of 4,109
feet to the first pump station at eleva-
tion of 3962 feet. Eight drop boxes are
used to limit maximum slope to -0.5 per
cent. The final 400 feet of this section
is urethane-lined steel on a trestle
across the creek bottom. The second
section consists of two parallel 20-inch
stéel pressure-lines about 17,000 feet
long with two pumping stations in each
line. The first pump station has three
16-inch by 16-inch slurry pumps in ser-
ies in each line. Pumps are driven by
700-hp synchronous motors through
single reduction gear reducers. The
third pump is equipped with a fluid
drive to insure that minimum slurry
velocity is maintained. The discharge
from the first pump station is piped di-
rectly about 5,500 feet to the inlet of
two similar slurry pumps in the booster
?tation located at an elevation of 4175
eet.

A section of the 3000-foot housing covering the 72-inch conveyor belt which
carries ore from the primary crusher at the pit to stockpile at the mill

WESTERN MINER
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16 miles from the plant at an elevation
of about 850 feet, and it was decided .
to pump makeup water from the river
for complete reliability.

Naturally, provisions are included
for maximum recycling of water. The
tailings dam is also designed to store
excess spring run-off to reduce the
pumping requirements from the river.
Water requirements without recycling
would be 17,000 g.p.m. The impound-
ing and pumping of that much fresh
process-water would be difficult and
expensive. Furthermore, no positive i
discharge of tailings or tailings water i
to the stream-drainage system can be ‘
permitted. Consequently, recycling
was essential. A description of the
important characteristics of the fresh-
and recycle-water systems follows:

Fresh water is drawn from the
) S ey e : A e Thompson River by three vertical tur-
R S AT R S Gt I e R T T bine pumps (two operating, one stand-
) o ' by) mounted on the concrete intake
structure in the river. The pumps are
equipped with 125-hp motors and pump

Loading 120-ton Wabco trucks in Lornex pit

Lornex Mining Corporation Lid.

WATER
SUPPLY

Low annual precipitation and high
evaporation rates encountered in the
Highland Valley and the considerable
distance of the mine from a reliable
source of surface water made it difficult
and expensive to assure an adequate
and dependable supply of industrial
water. The Highland Valley occurs in
the “‘Interior Dry Belt’” in British Col-
umbia’s southwest interior and precipi-
tation varies from 12 to 25 inches an-

nually. N -
The only completely reliable source ey L : o 5 .
of water is the Thompson River, some ki s o A !
Above; Booster pump station on |

. ineli
Below: Lornex shipping terminal at Ashcroft pipeline )

3,800 g.p.m. each against a total dy- |
namic head of 100 feet. The intake |
structure is equipped with two travel- !
ling screens for trash removal. These BT
are of an approved type to prevent the f
ingestion of fish. The entire intake sys- !
tem has been approved by the Depart- ;
ment of Fisheries. :

Normal requirements of fresh ;
makeup-water are expected to be 4,000
to 5,000 g.p.m. The pumping system !
from the Thompson River is designed
for a capacity of 6,000 g.p.m. i

A maximum intake capacity of !
20,000 g.p.m. allows for expansion of F
the Lornex system and for water sup- ‘ ;
ply to other possible future operations
in the Highland Valley. The river in-
take pumps discharge into a clear-
water tank, 90 feet in diameter by 40
feet high.




From the clear tank, fresh water is
pumped in a single stage through 11
miles of 20-inch line to a 60-
million-gallon reservoir at an elevation
of 4,700 feet. Each of the three 6-in.
by 8-in. nine-stage pumps (plus one
standby) in the system is driven by a
3,000-hp motor and delivers 2,000
_g.p.m. against a total dynamic head of
4,390 feet. From the reservoir, water
flows by gravity through an additional
flive miles of 26-inch and 20-inch line
to the fresh-water tanks at the concen-
trator.

Process water is recovered from the
thickeners and from the tailings dam
for recycling. Thickener overflow is
collected in two 150,000-gallon tanks
and returned to the mill-water head
tanks by four 10-in. by 8-in. horizontal
centrifugal pumps driven by 450-hp
motors. The pumps are designed to de-
liver 3,000 g.p.m. each against a total
dynamic head of 390 feet.

The water from the tailings pond is
recovered by three vertical turbine
pumps mounted on a floating barge in
the tailings pond. Each pump delivers

#64%%8,200 g.p.m. against a total dynamic
head of 310 feet and requires a 350-hp
motor. The pumps discharge through
1,600 feet of 20-inch line to a concrete
reservoir at the reclaim booster station.
Three vertical turbine booster pumps
driven by 1,000-hp motors deliver 3,200
g.p.m. each against a total dynamic
head of 952 feet. Reclaim water is
piped over two miles of steel pressure-
line to a maximum elevation of 4,780
feet, followed by five miles of gravity
line to the mill.

At the concentrator, three steel
tanks with a total capacity of 3 million
gallons are provided for water storage.
One tank is reserved for fresh water
and two are normally used for recycling
water.
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Intake on Thompson Rrver Wafer is pumped 17 miles rhrough 20- and 16=inch pipe

to elevation of 4700 feet
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Looking north over the Lornex concentrator to the BefHehem Copper Corporation's workmgs
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HOUSING

While most employees have been
hired locally, Rio Algom has provided
some senior Lornex management per-
sonnel from its own staff and through
its association with the world-wide Rio
Tinto Zinc Corporation.

During the period of pit development
and plant construction, employment
had approached a peak of 2,000 people,

including Lornex and contractors’ per-

sonnel. Permanent Lornex strength for
full-scale production operations is esti-
mated at 550-600 employees.

The first residents moved in at the
new Logan Lake townsite by the
end of July, 1971. By mid-1972, the
construction of 230 units, consisting of
houses and townhouses, had been fin-
ished, accommodating an expected
population of 1,000-1,200 people.

In addition to the housing units, an

elementary school and a shopping area
with a bank, a supermarket, and a hair-
dressing shop have been built for the
convenience of the residents. A service
station and a motel-restaurant are being
built by private interests.

The elementary school has an
auditorium-gymnasium attached to the
main building and this is serving as a
community centre for the use of all
Logan Lake residents.

While the initial development of the
town was undertaken by Lornex, it is
incorporated under the Municipal Act
of British Columbia. Therefore it is un-
der the jurisdiction of a council, headed
by a Mayor, and is open to anyone
desiring to live there.

Lornex has provided, however, spe-
cial financial incentives for their em-
ployees purchasing houses at Logan

Lornex Mining Corporation Ltd.

ENVIRORNRE

All possible steps are being taken to
prevent pollution of the environment
by the Lornex mine complex and the
village of Logan Lake. The Lornex
operation will not discharge any harm-
ful emissions into the atmosphere, or
surrounding water systems; the tailings
placement has a high safety margin;
and the town’s sewage-treatment sys-
tems are superior to those used in most
Canadian communities.

In accordance with the reclamation
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permit issued by the British Columbia
Government, the company is conduct-
ing a research program at this early
stage in its development to determine
the most satisfactory types of vegeta-
tion to grow over those areas disturbed
by the mining and milling operations.
As the open pit, stockpiles, and plant
area will remain active throughout the
life of the mine, it will be impractical
to conduct any major reclamation ac-
tivity in these areas until the orebody

WESTERN MINER
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Lake. The plan pays a generous por-
tion of the employees’ monthly mort-
gage payments and includes a ‘‘buy
back’’ clause.

In addition to the housing at Logan
Lake, a permanent camp at the mine-
site has been built and maintained for
Lornex single personnel, as well as a
much larger temporary camp for con-
tractors’ personnel.

Senior operating staff at the Lornex
mine and mill includes: Norman F.
Warren, general manager; Wm. F. Gil-
more, chief mine engineer; G. W.
Wyman, general mine superintendent;
C. W. Reno, operations manager; H.
D. Fenti, general mill superintendent;
Hal R. Billings, safety supervisor;
Robert Cunliffe, open pit maintenance
supervisor; Dan Bell, concentrator
maintenance supervisor; Boyd Robin-
son, service superintendent; Douglas
Guild, mine superintendent; Alfred
Martel, mill superintendent; Robt.
Macdonald, chief accountant; Zack
Conklin, purchasing agent; Arthur
Geikie, industrial relations manager;
and Michael J. Skopos, chief geologist.

ENTAL CONTROL

is mined out and the plant shut down.
The waste dumps and tailings areas will
continue to expand throughout the life
of the mine and on these areas that be-
come inactive, suitable vegetation will
be planted.

When the mining of the open pit is
completed, the pit will be permitted to
flood from natural precipitation and run
off so that a lake of considerable size
will be formed at an elevation of 4,600
feet. The lake formed will become a re-
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creational asset as well as providing a
large reservoir for the storage of water
for the benefit of downstream users.
Within the site area, during operations,
drainage will be controlled and directed
to a basin where suspended solids will
be permitted to settle out before the
water is decanted into the natural-
drainage system. Where practical, the
natural run-off water will be collected
and used in the plant-process water.

The appearance of the mine during
production will be orderly. No further
clearing will be done unless necessary.
Upon completion of the project, the
disturbed areas will be left in such a
way that the long term appearance will
be in keeping with the surrounding ter-
rain.

Lornex has commissioned an eco-
logical study to the made which includ-
es a count of the wild animal life and
a chemical analysis of the various
streams to establish pollution levels
and background metal content prior to
the commencement of operations.

This study will also include the re-
cording of the existing vegetation,
water quality, and fish life. It will pro-
vide an authoritative record of the en-
vironmental circumstances of the local-
ity prior to the start of mining and will
establish a basis to measure any
changes in the environment resulting
from the mining activity.

Two tailings dams, as previously
mentioned, are under construction.
These starter dams are being construc-
ted of selected material — including
clay cores to prevent seepage. In case
some small amount of seepage does oc-
cur, small impoundment dams down-
stream from the main tailings dam will
catch any surface water for return to
the pond. A system of wells and pumps
is being put in near each tailings dam
to monitor underground water for any
potential contamination.

The operating plan allows for a high
margin of safety. Freeboard height
above the tailings surface will be suf-
ficient to impound the hypothetical
probable maximum flood plus the 100-
year plus the average annual total sur-
face run-off.

The whole tailings system has been
designed as a closed system to ensure
that no effluent will reach downstream
water courses. The concept of the tail-
ings system is all in accordance with
the pollution-control permit issued by
the British Columbia Pollution Control
Board.

As a result of the Lornex develop-
ment, it is expected the physical char-
acteristics and the ecology of the area
will change, but not necessarily detri-
mentally. Rio Algom, being the senior
partner and manager of the operation,
takes pride in the appearance of its
established mining operations, and
Lornex will be maintained to those
standards.
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even better
Nordbak

Nordbak backing materials
continue to hold a
whopping lead over all
other backing materials, i
combined. There's good
reason. Through chemistry
and research Nordberg

is constantly improving the
Nordbak product—
developing materials te put
your machinery back on
line fast, for longer periods.

Nordbak High Impact "
Backing—with three times
the impact strength of F
original Nordbak—is a good
example. It's specially
formulated for 7 it. crushers
and over, and for primary -
gyratory crushers, !

Solving mechanical !
problems through chemistry |
is one of the many ways
that Nocrdberg's new total
capabilities are being
applied to help you make
the most of your
investment in process
machinery.

For complete information
on Nordbak Backing
Materials, send for
Bulletin 396.

RN ORDBAI

NORDBERG A 100% SOLIDS EPOXY SYSTEM

WESTERN MINER
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