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Setting
HE Brynnor magnetite deposit
is in a northeasterly striking
belt of Triassic Vancouver Group
andesite, tuff and limestone. The
belt, two miles in length by a half-
mile in width, is surrounded by
Jurassic quartz diorite intrusions
and cut by numerous feldspar por-
phyry and granitic dykes. The Van-
couver Group rocks are strongly
folded and have the appearance of
forming a synclinal structure with
a shallow dip to the north-north-
east. However it seems probable
that the volcanic and sedimentary
rocks are in fact a “roof pendant”
lying in Coast Range quartz dior-
ite.

Rock Types

Limestone forms the core of the
Triassic rocks and may be the
younger unit. Its true thickness is
exaggerated by very strong drag
folding.

Tuffaceous rocks are commonly
in contact with the limestone and
may underlie it conformably. Ande-

GEOLOGY

site appears to be the older rock
unit but is found in contact with
both the tuff and limestone.

The Triassic rocks are sur-
rounded by quartz diorite and cut
by dykes of the same composition.
The rock is medium to coarse
grained and relatively fresh.

Numerous f eldspar porphyry
dykes cut the magnetite and all
other rocks. The most common
attitude is a northerly strike and
steep to vertical dips.

Alteration

The limestone has been thor-
oughly recrystallized with coarsely
crystalline lenses occurring in the
generally fine grained rock. Irreg-
ular masses of garnet skarn have
been formed in the limestone, par-
ticularly near its contact with the
tuff.

The tuffaceous rocks have under-
gone strong pyroxene-garnet altera-
tion. This process has been much
more intense along the limestone
contact and near the quartz diorite
batholith.

KENNEDY

Faulting

Prominent post-ore faulting has
occurred in the orebody. Two
parallel faults strike northwesterly
and dip flatly northeasterly but
show little if any displacement
where they cut the ore. A strong
northerly striking fault along the
eastern limits of the open pit dips
steeply to the west. It has caused a
large downward displacement of
the ore to the east thus placing
these reserves below the limits of
economic open pit mining,.

Controls

The primary strutcure of highly.

folded Triassic rocks in Coast
Range quartz diorite provided a
favorable setting for mineral de-
posits. Principal ore controls with-
in the structure are the tuff-lime-
stone contact and the intense drag
folding which has occurred within
the lime. The strong pyroxene-gar-
net alteration preceded ore deposi-
tion and is a result of the mineral-
izing process. It may have exerted
some influence over ore deposition.

Ore

The Brynnor ore body is at the
extreme southern end of the Trias-
sic rock belt. The magnetite de-
posit is “L” shaped with the 1,500-
foot north-south limb representing
open pit ore and the 1,500-foot east-
west limb the down faulted exten-
sion. The ore ‘is largely a replace-
ment within limestone drag folds
along the tuff contact. Replacement
of garnetized tuff has undoubtedly
occurred but may not be extensive.

Ore within the pit area extends
from above the 300-ft. elevation
down to sea level. It occurrs within
an overturned synclinal fold of
limestone with its axial plane strik-
ing north and dipping flatly to the
west.

Ore to the east of the pit dips
steeply to the north. Strong drag
folding of the limestone, which has
resulted in repetitions of the ore
structures to several hundred feet
below sea level, has enhanced the
ore potential of the Brynnor mine.
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MMEDIATELY following nego-

tiation of the contract for ‘the
sale of concentrates, Kie Mines
Limited, a subsidiary of Peter Kie-
wit and Sons (Canada) Limited,
was engaged to carry out the re-
quired stripping and preliminary
development of the orebody by
open-pit methods. By the end of
March, 1962, some 700,000 cubic
yards of overburden and 2,300,000
cubic yards of rock had been
stripped, exposing the orebody suf-
ficiently for initial open-pit mining.

MINING

For present open-pit mining pur-
poses, the Brynnor orebody may
be simply described as having a
saucer-like shape extending from
a height of 300 ft. above sea level
to minus 30 ft. Overall length of
the pit ore is approximately 1500-
1600 ft. and width varies up to 650
ft.

In the present early mining
stages, a main 40-ft. berm is being
established at the 300-ft. level for
drainage, and additional berms are
planned at regular safe intervals.

Benches are 30 ft., with drilling to

‘an average depth of 33 ft.

Drilling in the pit is done prin-
cipally by a 40-R Diesel-powered
Bucyrus Erie rotary, drilling 9-in.
holes, and a Canadian Ingersoll-
Rand Drill Master, drilling 6-in.
holes, which is used in harder
ground. Brynnor has extended the
mast on the 9-in. drill so that a
bench (up to 385 ft.) can be drilled
in one pass.

Two track-mounted drills with
individual compressors are used for
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Brynnor Mines Limited

CONCENTRATE STORAGE AND LOADING

AT

TOQUART BAY

By VAGN J. E. JENSEN, P.Eng., and

Introduction

NE of the materials handling

problems to be solved at the
Kennedy Lake mining division of
Noranda Mines, Limited (now
Brynnor Mines Limited) involved
the periodic reclaiming of iron
concentrates from a large stockpile.
These concentrates are produced at
the company’s Toquart Bay con-
centrator, on the west coast of Van-
couver Island, and have to be load-
ed-out by belt conveyor to ocean-
going carriers.

Noranda engaged as consultants
Swan, Wooster Engineering of Van-
couver, British Columbia and Port-
land, Oregon, to design the entire
stockpiling and reclaiming system
from mill to wharf. The Toquart
Bay shiploading system went into
operation in May of this year and
should reclaim and load concen-
trate at rates up to 1200 tons per
hour.

Special Problems
Among some of the problems
complicating design were the fol-
lowing:

JOHN V. MacDONALD, P.Eng.

An annual average rainfall at the
site in excess of 300 inches; the very
large “live” storage volume requir-
ed for economical reclaiming and
loading of vessels up to 45,000 tons
capacity; the high rate of loading
specified for rapid “turn-around”
time; the tidal, ballast and ship
trimming variations which must be
accommodated and which combine
to cause a total hatch height varia-
tion of more than 40 feet and a
range in beam width between 60
and 104 feet; and finally the very
“sticky” nature of the product to
be handled.

Concentrate -
A “Sticky” Problem

Magnetite concentrates present
a difficult materials-handling prob-
lem because of the tendency of par-
ticles to adhere to one another par-
ticularly where attempts are being
made to reclaim “live” from stock-
pile. It is known, however, that the
degree of moisture and the percent-
age of “fines” in such products are
factors directly responsible for this
adhesive tendency which prevents

these materials from flowing freely.
It followed that the Toquart Bay
system should include a structure
for keeping the material dry, and
non-clogging equipment for its suc-
cessful handling.

Stockpile
In order to keep the costs of
handling as low as possible, a sys-
tem that deposited the stockpile
from a stacker conveyor in a fixed
position was adopted at an early’
stage of the planning.

The material is reclaimed by a
conveyor placed in a tunnel under
the stockpile. Four hopper openings
are provided in the tunnel roof for
this purpose.

This system divides the stockpile
into 2 parts (as is shown in Figure
1):

1. Live storage, being composed of
concentrate, which can be re-
claimed by gravity alone, (pro-
vided the material is reasonably
dry).

2. Dead storage from which mech-
anical equipment such as bull-
dozers, is required to bring the






the same time, allowing the purlins to
absorb a controlled amount of com-
pression, and at the same time limit-
ing cable sag to a tolerable maximum
value.

The corrugated sheet metal pieces
flashing the ridges above the cables
are bent in reversed V shapes, to
allow for the expansion and contrac-
tion movement.

¢) Design

In a suspension structure such as
this cover, the stresses encountered
will depend upon the sag which is al-
lowed in the cables, with the stress
decreasing as the sag increases. Res-
onance frequencies within the struc-
ture must be kept higher than those
introduced by high winds, and it was
therefore necessary that 10 tons of
prestressing be applied to each cable.
Prestressing the cables also served to
keep forces within the structure rea-
sonably constant, since increased
stresses due to increased live loads
usually result in decreased stresses
due to elastic deformations.

The previously mentioned stiffening
rings (catwalk and glue laminated
ring) also serve as compression rings,
in order to keep cable stresses and
deflections within acceptable limits.

A structure of this type, can be
analysed for evenly distributed loads
with reasonable accuracy, but it was
felt that information regarding wind
loads, as supplied by various building
codes, was far from adequate.

d) Wind-Tunnel Tests

It was therefore decided, to build
a model of the structure in order to
obtain information about the effect of
windforces on it, by means of wind
tunnel tests.

Professor G. V. Parkinson, P.Eng.,
of the University of B.C. was consult-
ed, and guided by his expert advice
and experience, a model of the struec-
ture in scale 1:90 was built.

The greatest problem in building
the model was to establish the pres-
sure taps required to measure wind
pressures on the inside as well as on
the outside face of the cover. These
taps had to be connected to instru-
ments outside the wind tunnel; they
had to present, however, only the
minimum possible obstruction to the
air flow, in order not to falsify the
test results.

The problem was solved, by laminat-
ing the test panels on the model from
two pieces of plexiglass, grooved on
the contact faces from the evenly dis-

tributed tap holes, to the bottom edge
of the test panel. Minute holes were
then drilled, from the inside of the
stockpile cone, (a hollow cardboard
cone), through the plexiglass, into the
grooves and hypodermic needles were
ingerted in them. The operation, re-
quiring a tight fit, created a difficult
problem for the model makers.

Due to the intricate fitting problems,
one panel was equipped with 16 tap
holes on the inside face, and another
pranel equipped with 16 tap holes on
the outside face. The cover was then
built to rotate independently of the
supporting legs, so that readings could
be obtained from the entire surface.

The model of the stockpile was also
built in two parts, to simulate, 1) full
size pile and 2) dead storage only, so
that the effect of wind could be deter-
mined under these different conditions.

The test results showed, that the
initial windload assumptions had been
reasonably conservative. It was quite
reassuring to find that the test showed
that the pressure distribution around
the structure followed the same pat-
tern, which would be obtained from
wind tunnel tests on cylinders, with
slight modifications due to the cone
shape.

Stacker Conveyor.

(reclaimed by gravity.)

Live Storage.

\Roclaim Conveyor.

SECTION THRU STOCK PILE.
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