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LETTER _OF TRANSMITTAL

Mr. Pecter Stecen, President,
Cassiar Asgbestos Corporation Linmited,
2000 Guinness Tower,
1055 West Hastings Street,
Vancouver, B.C. VGE 3V3
Dear Mr. Stecn:

The following rcport on the Bear Creek orebody
at Clinton Crcek has been prepared at your request by
Mr. N. Gritzuvk, Professor G. R. Davis, and wmyself following
a visit to the Clinton Creck Mine from April 15th to
April 20th, 1975.

. We have been provided with all relevant infor-
mation by the mine staff, and wish to acknowleduyce the
co--operaltion and courtesics we received while on the property,

with special rvefevcnce to Meausrs, Tovaonn Kelly, Geant Smith,

and David dcacon.,

Yours faithimlly,
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PRELIMINARY REMARKS

The Clinton Mine of Cassiar Asbestos Corporation
Limited is located about six miles from the confluence of
the Forty-Mile river with the Yukon river, and nine miles

from the Yukon Alaska boundary. (Reference - Exhibit 4.)

The mine has been in production by open pit since
1967 and is now approaching the end of its ore rescrves.
There is an extension of the mineralized zone to the south-
west of the Porcupine open pit. 7The fibre content of the
extension does not appear to differ greatly from that of the
open pit, but it plunges bencath an increasing burden of

waste rock which puts it in a sub-ore category.

Two approaches have been made to determine if it
vonld be feasible to mine the cxtension. One approach has
been by continuing open pit methods, and the other approach
by undervground metheds. A study of the situation has becn
made for the purposc of this report, with the unavoidable
conclusion that-neiﬂher mode of coperation would be
cconomically feasible. In this regard it should be noted

that the tonnage of mineralirzed zone physically available

by open pit is in the ovder of 6,400,000, but that little
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more than half this amount would be available by an under-

.

ground operation.

Throughout this report the extension of the
mineralized zone to the southwest of the Porcupine open pit
is referred to as "The Bear Creck Orebody". Its relationship

to the prescent Porcupine open pit is shown on Exhibits 5 and 6.

The Snowshoe open pit, although mentioned occasionally
in this report, is not very pertinent to the Bear Creek orechody.
The Snowshoe orchody 1is relativeiy small compared to the
Porcupine orebody and lies approximately 1,800 feet in an

casterly dircction from it. Ore is currently being taken from

both the Porcupine and Snowshoe open pits.

There is also a smaller orchody known as Creek. It
is mined intermittently, and lies approxianately 1,000 fcet in

an easterly direction from Porcupine.

“he inventory of ore rescerves for the Porcupine,
Snowshoe, and Creek orebodies as of January 1, 1975, is shown

2 »o 5

an Pxhibit 1. T

A typical cross section through the Porcupine open
pit is shown on Fxhibit 7, and a trial cross scetion thirough

AT

the Near Creck orchody is given in Fxhibit 8.
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CONCLUSIONS

1l - It is not in the best interest of the Company to mine the

Bear Creek orebody by open pit.

2 - An underground mine in the Bear Creck orcbody would be

economically not viable and physically uncertain.

3 - It would be advisable to cease operations at the Clinton
Mine upon depletion of the Porcupine, Snéwshoe, and Creek
open pits.

NOTE - ‘

The exploitation of the Bear Creeck orebody is highly
sensitive to fluctuations in fibre prices‘and the
rvelativity of these prices to inflationary pressures on
labour rates, eguipment costs, and supply costs. UThe
effects of inflation, being unknown in absolute terms,

have not been taken into account in cszsembling this repoxt.,
g



SUMMARY OF

LESTIMATED FIGURES



)

SUMMARY OF ESTIMATED FIGURES

A - Tons of "ore" in Bear Creck orchody

amenable to open pit mining

Tons of waste

above

Percent fibre yield from above

ore

- excluding CZ

- including C2Z

ore

to be removed to free

Yieldable value per ton of above "ore!

- excluding CZ

—~ including CZ

Cost per ton of mining above

by open pit at 45 degree side-wall slope
Yy op I 9 e

Taons of

11

ore

ore" in BRoar Creock owchbody

amenable to wnderground mining

Percent {ibre yield from above "ore"

- yange

Yieldable

range

vialue

YN Y Y
Pex

ton

of

abhove

"ore"

6,400,000

66,500,000

$16.99

$17.29

3,700,000

$12.93 - $13.76

(1)
(1)

(2)



Cost per ton of mining above "“ore

by underground - range $14.41 - $15.40

(1) See page-9~4 of Review by Professor Davis on which he
points out that CZ increases the value of the ore by

only 50 cents per ton after deducting marketing charges.

(2) PFlattening the slope of the open pit side-walls by 3
degrees would more than cancel out the additional value

of any CZ which could be marketed.
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SUMMARY BY LEIGH W. BLADON

The cash flow from the Porcupine and Snowshoe

orebodies should be good until mid 1978.

It would be possible physically to extend the
Porcupine pit through the Bear Crecek orebody and maintain mill
throughput and output until 1981, but the increase in accum-
u15ted cash by so doing would not bé commensurate with the
expenditure and risk involved. An extension of the Porcupine
open pit into the Bear Creek orebody would have 1o pass through
a zone having an uneconomic waste to ore ratio, and would

ryegquire a heavy pre-production expenditure for waste romoval.

(See pages 9-12 and 9-13 of Review by Professoxr Davis.)

Tt has been assumed in these estimates that both the

"y

Porcupine and Bear Creek pits would operate with 45-degree

overall side-wall slopes. It is not coertain that this can be

-
!

done, and any nccessary flattening of the side-walls would
adversely affect the estimates. Such flattening could result
in a serious moncy loss for the cowpany. (Sce page 9-12 of

Review by Professor Davis and page 10-2 of Comments by

N. Gritzuk.)

An increase of abhout 19 percent in the current



average fibre price, with costs remaining static, would be

necessary to make an open pit viable in the Bear Creek orxe-

body with a side-wall slope of 45 degrees.
The definition of the Bear Creck orebody outlines )
is not adequate for planning an underground mining design,
and there are many factors of unknown maghitude which would

adversely affect the estimates for an underground operation.

The life span of an underground mine in the Bear

Creck orebody is too short to settle down to a swooth operation.

The dimensions of the Bear Creck orebody are too

small for an underground operation of the required daily

owviput,

:

Tt is doubtful if mass caving would be the proper

method of mining the Bear Creek orebody, and considerable

experimentation would be necessary before detevmining the
Ground control and

most effective and cconomic mine design.

dilution by argillite would be the key factors.

The Cassiar mine

of

¥rom a corporate point of view, the Clinton mine
R

and investiient

connot be divorced from the Cassiar mine.

the important long—-term ore seserves,

1, -
AS

S
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available cash in Cassiar would be much more rewarding than

the investment of this cash in Clinton.
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~CLINTON
QUALITATIVE REMARKS

RE OPEN PIT (BLADON)

1 - As shown'in the attached Exhibits 1, 2, 2A and 3, a

continuous open pit operation could be carried on into

the year 1981 by mining the Bear Creeck deposit.

However, on a simplistic cash flow basis, the positive
cash flow after terminatiné the Porcupine and Snowshoe
0pen'pits would only increase from $44,855,000 to
$50,133,000 at an expenditure of $103,458,000 for a pre-
tax return on' expenditures of 5.10 percent. This is not
an acceptable situation in the first place, and in the
second place the sensitivity to changes in costs, fibre
yield, and pit slope relative to fibre prices could
result in an eventual negative cash flow. A discounted

~
t

cash flow either before or after tax liability would

=

result in a loss as shown in Exhibit 2A.

There would be a tendeﬂcy'to cut waste removal costs by
steepening pit walls and reducing berm widths to a
dangerous point. In the event of pit wall failure the
obj«ct of the cxcrcise would be defeated by ioging the

working faces in ore.
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3 - The Bear Creek open pit has bgeﬁ designed for an overall
pit slope of 45 degrees. The present west wall of the
Porcupine pit is not in a particularly stable condition.
Should it be found necessary to flatten the slope of the
Bear Creek pit, then each degree of angle would represent E
at least 2,000,000 tons of waste removal oxr $1,376,000
additional expenditure. The cash flow situation does not
permit reasonable tolerance for flattening the pitwall
sldpe. (See also page 9-12 of Review by Professor Davis g

and page 10-2 of Comments by N. Gritzuk.)

4 - Based on a 45-degree pitwall slope, it would appear that
an cconomically acceptable average fibre price would be
$421 per ton or an increase of 18.9 percent in the

current average fibre price of $354.
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CLINTON

QUALITATIVE ' REMARKS

RE UNDERGROUND (BLADON)

1 - Mine estimate of underground tonnage available is 3,672,542

4

at 4.08% R.M.G. and rock value of $14.28 per ton (Exhibit

Degradation to be expected in fibre qﬁality and value is
not a known factor, but per experience wogld be belween
10% and 15%. This reduces ﬁhe yieldable value per ton

of rock mined to approximately $13.00. (See page 10-3 of

Comments by N. Gritzuk.)

Total cost of Clinton complex per ton of underxground ore

recovered would not be less than $i4 to $16.

On this basis, a Clinton underground operation is not

viable.

The outlines of ore for sn underground operation are not

definite enough for a precise underground layout.

There is no »ock classification knowledge of the type of

ground development headings would be in.

- Column height for caving is in the order of 120-180 fect,

1).

qnd Tragmentation characteristics of the ore are not known.
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There could be trouble at drawpoints with large pieces of
rock blocking the openings and also putting pressure on

the extraction drifts.

The configuratioﬁ of the orebody as projected does not
lend itself to good drawpoint control, and infiltration of
argillite could bhe fatal to acceptable fibre quality

standards.

It is doubtful if the large development openings required
by LHD equipment could be supported without exorbitant

cost,

It is doubtful if the size of the orchodies could accommo-
date the number of drawpoints necessary for a daily mine

output of 7,000 tons.

The life of the mine is too short to achieve a smooth and

efficient undeiground cperation.

There are too many unknown factors to either plan or cost
an underground operation with any degree of certainty or

accuracy.

The orxe body weuld have to be almost fully developed before

the designed production could be obtoained. This would
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involve an initial exﬁenditure in the order of $11,000,000
or more, exclusive of the additional diamond drilling
recommended by Professor Davis, all of which would be.
wasted money if the underground operation were not

successful. (See page 9-6 of Review by Professor Davis.)

A mass caving method has been assumed appropriate for an
underground operation. It is doubtful if this would be the
proper method for the orebody. Considerable experimental
work would have to be done before an intelligent decision

could be made conceérning the mining method to be used.

The following statements can be considered only as
generalizations, as the factors involved in arriving at
them are uncertain and variable. However, they serve as an

order of probability.

An underground operation to produce 7,000 tons of ore per
day from the mine would reguire zn overall perscunel
complement of about 550 as opposed to the present complement

of 312. This reflects on townsite facilitics.

An underground operation to produce 4,000 tons of ore per
day from the mine would regquire an overall personnel

complement of about 400, and would not produce erough
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fibre to cover costs.

Present output of fibre is required for an acceptable open
pit operation. Overall costs for an underground operation
would not be less, therefore a reduction in daily output

from the mine could not be tolerated.

On the basis of the year 1974 cash costs for the open pit
operation, the non-profit cut-off fibre p:oduction per
day is 236 tons. Maximum cstimated daily fibre output
from phderground at 4,000 toné per day and 4.32 percent
yield would be 172 tons. This is less than a cash break-

even figure. At 4.08 percent yield it would be less.

Our best estimate for the minimum daily mine output is in
the order of 5,000 tons for a break-even return on invest-

ment.

-

Although the surface dicmond drilling may be adeguate For

open pit design, it is not sufficient to define ore

- boundaries for the design of an underground mine. (See

page 2-10 of Review by Professor Davis.)
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(BLADON)
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CLINTON CRLEK
ESTIMATION OF REQUIRED FIBRE PRICE
BEAR CREEK OPEN.PIT
Total Cost ' | R $103,458, 253
32% Pre Tax Margin ( o discounting) 25,864,562
Minimum Pre-Tax Revenue Reguired $129,322,815
Tons of Fibre from Bear Creek at 4.8% 307,200
Average place value of Bear Creek/ton : ' $16.99
Average value per ton of fibre.
— January 1975 prices ‘ $354
Minimum Acceptable place value/ton of ore:
129,322,815 = $420.97 say $421
307,200
Difference of $421 - 354 = §$ 67
% increcase required in average fibre price = 67 x 100 = 18.9
354

All figures considered in static 1975 prices and costs and do
not provide for escalation and inflation, or for any unusual

misadventure in the open pits.
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ESTIMATE O TOTAL COSTS BY ADOPTING

AN UNDERGROUND METHOD OF MINING

(BLADON)
Cost pér Ton of Ore Mined
Mining Equipment $1.20
Development (a) outside orebody .80
(b) inside orebody 1.50
Mining, crushing, conveying, services 2.50 $ 6.00
Aerial Tramline .20
Concentration, drying, storage .50
Milling 2.40 3.10
Plant Burden | 1.30
Plant DeBreciation ‘ 1.10 2.40
Sales, commissions, freight,
volume discounts, exchange . 3.90
TorAaL cost oo ... __$15.40
Value per ton of ore with 4.32 percent yield
and average fibre price of 354 dollars per ton
reduced by 10 percent for degradation $13.76
HOTR:~ See also pages 10-3 and le4 of Comments by N. Gritzuk.

Bladon adds $1.10 for plant depreciation to Gritzuk's

total of $13.31 to give the $14.41 shown on page 3-2.
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INTEGRITY OF ORE RESERVE ESTIMATES

Considerable time was spent with Grant Smith, the
Mine Geologist, in order to verify the procedures used in
estimating tonnages and grades of ore and the production of
fibre quality distribution, and in checking the geological
records relating to the interpretation of the shape and
position of the fibre body. Brief relative comment follows
on particular aspects, but in general it cén be stated that
the standard of professional.practice is high and
conscicntious, and that the estimates provided by the mine
staff reflect a competent interpretation of all the avail~‘

able data. The base data (provided largely by diamond drill

holes) are however not exhaustive and permit modest variation

——

of interpretation. The tonnages, grades and valuations

—

provided by the mine staff are therefore accepted as the

best available, with an allowance for 10% variation either

way, and noting that variatiopg in the favourable directien

is more likely than vice versa. The economic outcome is

particularly sensitive to average fibre grade and guality
which combine to give the average place value per ton of

ore at cbout $17.00.

The orve reserve figures estimated and provided to us



by the mine staff are as follows:

Bear Creek Trial 3A Pit Design

Potential ore

Recoverable mine grade
Average fibre value per ton
Average ore value per ton

(CY production

Fibre bearing serpentinite

Recoverable mine grade
Average fibre value per ton
Average core value per ton

(cY production

]

Note:

(Exhibit 1)

6,438,250 tons

4.8% fibre excluding CZ
$354 excluding CZ
$16.99

42 .5%)

2,603,000 tons

1.50% fibre excluding CZ
$344

$5.16

50.9%)

1. The place value per ton of ore at Bear Creek is sensitive

to whether the fibre becaring serpentinite, which must be

wined, is taken either to waste or to mill.

The conbined

figures above, assuming all to mill, arc:

pre—

“Tons 9.0 million

Average fibre value

$350 $13.60

Average grade 3.8%

Average place value per ton

2. 7vwhe addition of CZ fibre should add chout 0.5% fibre valued



at $200 per ton (January 1975 prices) or say $100 after
deduction of marketing costs, equivalent to about $0.50

per ton of ore.

vgpderqround Block Cave Mining Trial.Desiqn

The tonnages of reserves available depend heavily on
the mining layout adopted, which is at present no more than a
first approach. The ecffective recoveries of ore.in situ and
diluted grade to mill are also matters of estimation based on
experience clsewhere. As fhe most.jmportant aspect of under-
ground mining is judgment on whethexr or not it will be amenable
for use in this particular orebody under the conditions of
operational scale aﬁd life imposed, figures for ore resecrves
are not rcpeated here, and refercnce is made to the tabulations
and cconomic estimates for underground mining made elsewhere in
this report. (See pages 3-1, 8-1, 10-3, and 10-4 of this

report.)



2. BEAR CREEK - TONNAGES

The current interpretation of the serpentinite and its
contained fibre zones, based on drilling to date and
experience in the Porcupine pit, is reasonable and well
rationalized between cross sections, plans and longitudinal
sections. Tonnages.based on the current geological inter-
pretation seem to me to provide an adequate basis for testing
the feasibility of both open pit and underground mining, and
T do not see any reason to suspect the pousibility of

relatively large increases or decreases. The current infor-

mation is however insufficient for optimising an open pit,
ISR

and quite inadequate for laying out an underground mining

system,
- )

Further trial pits should be computed, and relatively
small departures can be expected from the figures given for
Trial Pit 3A, dependent on depth and configuration at the

same 45 degree slope. The main uncertainties connccted

directly with the orcbody are the position and effects of
‘ i Sae

faults, and the distribution of low yrade fibre zones (under

2%) which could be handled either to mill or to waste.

A decision on underground mining would depend less on
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absolute tonnage than on amenability of the orebody to the

selected mining method. I would therefore agree that

current tonnage calculations as provided by Clinton staff

are acceptable, but it should _he bhoxng in mind that any

underground operation would have extengions of ore (south-

N ———

westwards and in depth) potentially available to it wbich

are out of reach of open pits with waste:ore ratios under

| S—

15:1. If a mass mining method is further considered, then
it wiil in my view be essentiai to pfovide a first phase of
further data on the orebody to guide mining layout prior to
a second and more detailed phase of exploration drilling
for extraction control. The first phase(expldration would
consist of a minimum of the folléwing work between sections
25 and 44:

_Feet Cost

One exploratory drift at say 1,200
elevation Jocated in the hanging
wall for best ground and advan-
tagcous drill stations. Unit cost

$200 2,500 $ 500,000

Drilling on scctions 200 feet apart,
mainly from underground, same
600,000

surface. Unit cost $30 203,000

Approxiate total cost $1,100,000
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The amount (and coét) of work could well be doubled if the
200 feet spacing of drilled sections in this irregular orc-—

body provides insufficient detail.



BEAR CREEK —- TIBRE CONTENT AND VALUE

Grant Smith has recently completed a detailed study
and revision of grade and value p?ediction procedures at
Clinton Creek, on which he is reporting, and which I belieyé
has been thoroughly and competently conducted. The revised
procedures for estimating grade in place incorporate test
mill results as well as core reading results, and improved
weigh?ing procedurgs. The revision appears ip principle to
improve on former practice for short term mining control,
and for long term outlook on Bear Creek reserves it has not
resulted in any significant change in the forecast average
grade of 4.3%. In addition the }ogic of the method of fibre
valuation in drill core currently under trial appears to be
sound and provides goéd agrecement when tested again with

results. The ore reserve estimated by Clinton staff for

Bear Creek Trial Pit 3A can in my view be rqgarded with a

degree of confidence appropriate to the amount of drill data

available. Drillhole sample data plotted as histograms
indicafe that Bcar.Crcek ore has a chayacteristic fibre
content similax to that of Poxcupine, which has historically
produced better than 5% fibre per ton. The best fibre types

¥

and content were encountered close to the injitial pit levels,
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with a fall off in depth, and 4.8% recoverable miné grade
would appear to be a reasonable estimate. That average
estimated grade excludes CZ production for which a further
0.5% could be added. The average grade does not appear to
fall off with incréasing distance frbm Porcupine pit. - For
feasibility study a 10% variation on either side of the
estimated average content appears to be adequate, and the
estimate is likely to be well within these limits. Variation
is much more likely to be éaused by mining policyiin an opecn
pit where discretion can be exercised in taking marginal

material ncecar 2% fibre content either to mill or to waste.

The dollar valuation per ton of ore has iittle
historical experience of prediction, but appears on current
tests to be remarkably accurate. Conseguently, the predicted
average value per ton of fibre of $354 at January 1975 prices
is acceptable as a sound guide within 10% variation either

way, excluding CZ.



OBSERVATIONS ON UNDERGROUND MINING

4.1 Due to the relatively low tonnage of reserves and the
high rate of extraction required for the mill capacity, the
entire strike length of the fibre body will need to be
delincated in sufficient detail to control mining. A first
phase of exploratory drifting and diamond drilling costing
about él.l million will be needed to precede and conﬁrol
the layout design of the underground extraction development.
A seccond phase of ore delineation drilling Qill accompany
the underground development work at a cost of about $0.9
nmillion for production grade control. The total of about

$2 million will be required as a pre-production expenditure.

4.2 A high standard of geological grade control proccdures

for a mass mining method will be necessary due to the

relatively low vertical height of the fibre body and the

non-acceptability of graphijlic argillite as a dilutant. In

——

addition, delivery of about 2 million tons per annum will
require active mining spread over almost the entire strike
Jength of the fibre body. This combination of a dispcrsed
rather than a concentrated area of active mining and the
cegquireiaent of strict gradé control is likely to contribute

o percentages of ore extraction and dilution more scvere
L o
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than customary in mass mining opcrations. .

4.3 There is insufficient detailed knowledge and no
expericence of the ground conditions which will control the
mechanics of mass ﬁining, particularly in the'footwall zone
containing the extsaction openings. Due to the short life
of the projected operation, there is insufficient time to
optimise mining procedures on the basis of operational

experience.

4.4 An underground mining operation would be rendered more
attractive if the following factors could be accepted:

4.4.1. A lower rate of milling (to probably less

than 1 million tons per annum) which will extend the
l1ife of the total reserves to say 6 or 8 years.

This would require a marked lowering of fixed over-

s

head costs, whigh appoars to be difficult and which

would require detailed sindy.

J——y

4.4.2. Marketability of a fibre discoloured by
agraphite would permit more flexibility and improved

efficiencies in mining.
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OBSERVATIONS ON AN OPEN PIT

5.1 An extension pit from Porcupine would be better than
a separate Bear Creck pit as the two would in any event
overlap and the intermediate zoﬂe consists of a fibre body
only marginally less well developed than the main Bear-

Creeck.

5.2 The waste argillite wall conditions will be more
adverse in the Bear Creek pit and the 45 degree overall
slope used in computing waste stripping tonnages for Trial
Pit 3A ﬁay be too steep as an average. The increment for a
1 degree slope increase is estimated by mine staff as about
2.4 million tons. The view that conditions will be more
adverse are based on the following:

5.2.1. The contorted aragillites which form the

troublesome north and northwest walls of the

Porcupine pit will occupy a much higher proportion

of a Bear Creek pit as the controlling Central Fault

moves across the strikg of the fibre body southwest-

wards.

5.2.2. The vertical height of the pit will be up
to B00O fect, wuch greater than expericnced to date

in the Porcupine pit (how 650 vertical feet deep).
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5.2.3. The wedge-type failures and friable rocks
experienced in the Porcupine pit will also characterise
the Bear Creek pi?. The so-called major fault in

the Porcupine pit projectg along the north wall of the
Bear.Creek 3A pit at ébout the 1270 level where it
would constitute a potential zone of failure as it dips
down . the pit slope at about 60 degrees. These and
other detailed considerations indicate that a fairly
generous waste cost contingency should be allowed forx
the tonnages calculated for the 3A trial pit -

pfobably in the order of an additional 3.5 to 4.0

million tons.

5.3 The best approach to mining Bear Creek open pit will

be rapid waste stripping and mining to minimise the time-
related failures of the high waste slopes. It would be

safest to cut generous initial waste slices so as to leave

a very wide berm’ or catchment above ore. That procedure

would permit safer working below without high sensitivity

to waste slopé féilures, but would cost more in pre-production
stripping capitalisation and interes?icharges. Also, the
highest possible rate of ore extraction would be advan-~

tageous cven to the point where considerxation might be given
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to stockpiling ore ahead of milling in order to vacate the

final dcep, narrow and dangerous pit as quickly as possible.



6. TFUTURE MINING POSSIBILITIES AT CLINTON CREEK
; :

A review was made of the potential sources of ore
additional to the Porcupine modified 6F pit and the

Snowshoe and Creek bodies. These are:

6.1 Extension of the fibre body southwestwards into Bear

Creek. Beyond section 44 the serpentinite mass is under

p—

deeper topographic cover and there is no geological or

geophysical evidence that a large fibre body exists within

recach of open pit mining. The most westerly drilling

indicates that the fibre body has reduced in size and
position at the hangingwall of the serpentinite, and further

exploration would be warranted only if underground mining is

adopted.

6.2 Remnant ore under the bottom of the modified GF
Porcupine pit exists in relatively small tonnages (no

+

)
9

imates have been mzda) which could be in vart

scparate

recoverable by underground mining methods.

6.3 A number of prospects in the general vicinity have
been explored to varying degrees over the years and

rejected. Two occurrences of minor potential require further

[e——

inspection, without much hope of succcasy
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(a) A small area of serpentinite southeast of‘Snowshoe
and probably part of the’same productive intrusive,
located at approximate co--ordinates 108500N and 111500E,

on Nancy and Dot claims, with a magnetic anomaly. The

lanomaly has been related to magnetite in barren

serpentinite, but some trenching is warranted.

(b) Cone Hill, near the Forty-Mile bridge, where a find
during bridge construction of a boulder with half-inch

fibre has been followed up. only by magnectometer and visual

\traversing, and should be further explored.



ESTIMATES AND COMMENTS BY N. GRITZUK
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EXPLOITATION OF BEAR CREEK‘OREBODY

The production of ore from the Bear Creck deposit. was
considered by open pit mining and by underground mining. The

summaries are as follows:

OPEN PIT MINING

An unleveraged evaluation using year to date March
1975 costs_and January 1, 1975 selling prices for asbestos gave
the following results:

Waste Cost

Ore Value/T /T Waste
No. 1 $17.00 - 60¢
No. 2 "~ 17.00 50¢
No. 3 19.00 60¢
No. 4 | | 19.00 50¢
S $(000)
_No. 1 No. 2 No. 3 _No. 4

Pre—-production "investment" 25,000 22,000 25,000 22,0600

*Net cash flow cum. 2,367 3,650 8,867 12,310
Project DCF 4% 6% 1.5% 19%

The financial ocutcome is highly sensitive to the

gross value per ton of ore. In general 12% increase in ygross

*After tax
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value per ton of ore results in an increase in project DCF of
12%. A decrease of 12% in gross value per ton would result in
a cash loss of $1.4 million at 50¢ waste and $8.3 million with

waste costs at 60¢.

PHYSICAL FACTORS

Somewhat less than one half of the present Porcupine
Pit walls are in highly sheared and contorted graphitic
argillite. The walls in this matérial show rapid loss of berms
by wedge type failures. BAs an example, one such section which
was reduced to a 450 slope in November 1974 shows considerable
deterioration at this time. Due to the slope of the contained

o o

angle between the fault planes varying between 23 and 30 it is
the opinion of a slope stability consultant that deterioration
of the berms cannot be prevented at acceptable pit wall slopes

without resorting to some form of rock bolting or retention by

cable. Either would be expensive and not infallible.

Due to the strike of the fault which appears to be
the dividing feature between the.bedded and highly sheared and
contorted argillites the Bear Creck Pit would have three
guarters or more of its walls in this type of argillite. This

might impose impractical conditions to mine the prescribed ore
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e?{Eh?rbyva}EEEeCQfL?afety or alternately to leave ore unmined.
CCOMMENT
CorETRe™

f%%%gea§gengo positive'favourable factors apparent to
ShLset dhhe ywrfaveyrable ones in order to give the project

SEGU

585 %% Lonsideration . as a desirable investment.

JBRBIEEQUND MINING

,3&; o1low1ng evaluataon was based upon data provided

Cﬁ% SFE 2&ES erye schedule and preliminary underground planning

ﬁ?’é?fﬂ%%ﬂ‘é%ﬁﬁ1.- (Fxhibit 1)

%ﬁlpﬁ)e 6?/ orve 3,406,923 T @ 4.32% RMG
ﬁ@fﬂ-§g§§ &%ﬁ? g(ggured 3,672,542 T @ 4.08% RMG
pyErege fibre yalye estimated $352/T fibre

verage fi; A3 S &
Ayerage fivre valve used after

aligusnsg gf 10% for degredation $317/T fibre
8.{"8;}5 \\7311{8 Bgf ien $12.93 - say $13.00/T Mr
Markeking Egst £80/T fibre $ 3.26/T MF
‘apital apd Beyeleprment Cost:
§11-0 4 ip 1973 escalated 35% $15 1M
Esgaia% and Pevelepnent Cost
moytization $ 4,08/ MF

(.4; T IO
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PRODUCTION COSTS

Mining - direct (Est.) $ 2.00/T MF
Direct mine services {(actual) ] 0.16

Ore delivery , ' . : 0.21
Pre-concentration, drying and storage 0.47

Milling (actual adjustea) 1.50

Plant Burden ({actual) 1.63”

Costs at M%ne . | $ 5.97/T MF
Total Costs - ' : | $13.31/T MF (1)
Gross value 13.00/T MF

It is obvious that this would not be a desirable investment.
COMMENT

A mass mining method using block caving was used in
the Clinton study with the draw being restricted to recovery

of only 55% of the in situ reserves in order to avoid the

inarecss of the graphitic argillite and thus rendering the
J 3

i

ashestos unfit for sale. Upon reviewing the individual vertical
cross--scctions the shapes of the ore are such that the appli-
cation of a mass mining method such as block caving is practical
to yield the rcsults postulatea. Sub-level caving would have

a better chance of success at higher cost and open stoping using

(1) Sce note on page 8-1
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small stopes and lecaving one half the ore in pillars would have
a much greatexr degree of certainty in providing clean mill feed
to the extent of 50% of the in situ reserve but at a still

higher cost.

The uncertainty in proceeding underground is far

i

greater than mining by open pit and is not recommended.

One cannot isolate the economic evaluation of Bear

Creck ore from the needs of the Corporation for its well-being.

1

It appears that the cash flow generated over the remaining life
PL

of Clinton could be used to better advantage for the nceds of

.

the Cassiar mine to upgrade its efficiency and regain its

——

profitability, rather than undertake what might be a break-ecven

o

operation by mining the Bear Creek orc by open pit.




CASSIAR ASBESTOS_CORPORATION LIMITED
CLINTON MINE

SUMMARY OF ORE AND WASTE TONNAGE INVENTORIES - JANUARY 1, 1975

! .
: . xIoy SNOWSHOE OREBODY l CREEK OREEODY TOTALS OPE?_“;;;REET fri“gggcig?:"o
i | (TRIAL-3A) |
| P ¢ W - .

SIOTABLL ORE | 4,256,258 TONS 1 2,130,358 TONS i 6,386,616 TONS | 6,438,250 . 3,486,923
Recoverable Mine Grade i 4.88% 4.16% : 4.64% ; 4.80% : 4.32%
ERccoverablc {(%)+ 14 Mesh 33.7% i 34.2% % 33.9% 31.5% !

.Avcragc Fibre Value/Ton ? { 5258 i . $356 % $357 | $354 & $352
‘Average Ore Value/Ton } 517.47 E $14.81 E $16.56 ) $16.99 l
: % CY Producticn “ 39.6% 3 40.8% j 40.1% . 42.5% ' 43.6%
’ [ l ; FIBRE BEAPING SIEFT,

' ! - ] S1lition]

nRE i 231,360 TONS ; 461,140 TONS 431,840 TONS 1,124,340 TONS 2,603,000 65,019

Becoverable Mine Grale ; 3.40% i 3.50% | 4.69% 3.94% 1.50% % 0.96'%
Recoverable (%}+ 14 Mesh ‘ 32.3% | 33.4% : 34.6% 33.6% 30.2%
Average Fibre Vaiue/Ton 2 $350 1 $353 g $359 $354 $344
Average Ore Value/Ton ? $11.90 % $§12.35 g §16.84 ] $13.95 i $5.16
' % Cy Production | 44.9% ‘ 43.3% } 39.3% ’( 42.1% ! 50.9% i

‘ = l ,

WASTE i 6,358,585 TONS 455,449 TONS ’ 433,022 TONS E 7,247,056 TONS
'Possibko Ore to Mine Eveni 1 E
‘ il Wasted ‘ 210,000 TONS 325,020 TONS | 535,020 TONS

MAKTMUM WASTE . 6,568,555 TONS 730,469 TONS 433,022 TONS ] 7,782,076 TONS I 66,535,800
SAATHCYNIRE PROBABLE 1.54:1 : 0.37:1 | 100:1 1.22:1 “ 10,33:1 !

(Excluding Creek
Possible 1.07:1)
TOTAL PRODABLE + PCSSIELE ORE = 7,510,956 tons @ 4.54% RECOVERABLE MINE GRADE and 33.9% + 14 MESH ’
BEAR CREEK - UNDERGROUND - Extreme condition of Argillite dilution - Total tonnage to remove through Block Caving = 3,672,542 tons @ 4.08% R.M.G.
Rock value estimated at $14.28/ton.

Lt design in 1974: requires feasibility check with regard to proximity of pit wall to primary crusher,
425,109 touns of indicated possible ore are within the previous pit design and were classified as "probable®.
This tonnage can still be considercd "probable" and should be available when Snowshoe pit is developed to 1280 level.
1,222 tons of Creek pit waste are associated with this ore.

Some possible - -e can be excluded from pit designs if proven to be "waste®.

1 L14ruxa



TABLE TO_ ¢ PROBABLE PRE~TAX_CASH FLOW

OF PORCUPINE, SNOWSHOE, AND BEAR CREEK OPEN PITS

PORCUPINE AND SNOWSHOE OPEN PITS

] T DIRECT COST ONLY
1 TOTAL VALUE OF {TOTAL COST AGRINST | TOTAL OF ! ] ; Carn
IYERR TONS ORE TONS WASTE ORE TO CRUSHER [__ORE_TO CRUSHER ! ALL_OTHER COSTS . TOTAY, CosT | MY
I T — i ; T
!1975 2,160,000 4,300,000 35,144,444 | 4,605,225 17,596,320 : 22,201,543 ! 12,052,099
! F ]
(1976 2,160,000 2,600,000 34,058,137 : 3,519,720 18,226,320 | 21,756,020 ¢ 12,002,107
‘1977 2,066,000 500,000 35,561,685 ; 2,088,050 f 17,458,320 ; [ 20T,
11978 400, 000 - 6,988,160 F 110,101 i 3,072,987 2,007,072
) } ; j WoPaturn
! . i i ! = 47
! — : .’ » —_— e e
| : ! ; | \
{ 6,786,000 7,400,000 111,752,426 ' ; | 66,297,012 ‘ 44,008, 197
2 WACNNEACEFLS PN RAR
BEAR CREEK OPEN PIT
i . ! DIRECT COST ONLY
! TOTAL VALUE OF “TOTAL COST AGAINST TOTAL OF ] !
YEAR | __TONS ORE TONS WASTE ORE 7O _CRUSHER |__ORE_TO CRUSIER ! ALT, OTHER_COSTS | TOTAL_COST :
i i ; !
| | { | :
1976 - 10,000,000 - { 6,880,000 ! - i 6,880,000 ‘ L, ono, mo%
[ ! . § ; :
! . { | |
11977 - 20,000,000 - | 13,760,000 i - i 13,760,000 ‘ (3,700, 000!
! i ] i
| | i
!1978 1,600,000 | 15,000,000 27,184,000 11,632,800 : 17,700,933 : 25,333,732
r N N 1 H \
; ! ; i
[1979 { 2,100,000 11,500,000 35,679,000 : 9,634,000 ! 17,132,320 i 26,766,370 ‘
! \ ! | i ‘
1980 2,100,000 10,000,000 35,679,000 il 8,602,000 17,132,320 ) 25,734,220 f 0,040, 000
| | i !
1981 600, 000 - 10,194,000 ; 412,800 : 4,571,080 ? 4,983,800 : c.o1n, 100
. ; | i
i {
$16.9%/ton | | $16.17/ton
total ‘ | Lot |
| ' |
6,400,000 66,500,000 108,736,000 ! . : 102,458,253 |
Less Yarly Exvenditure for Townsite Facilitieco
NOTES: Direct costs include equipment depreciation at lst quarter 1975 rates: Basic Return ~ Pre-Taw

Waste at $0.688 per ton
Ore at $0.82 per ton
No provision for escalation




PROBABLE AFTER _TAX DISCOUNTED CASH FLOW

OF_BEAR CREFK OPEN_PIT

1 ! ! a
i DISCOUNTED j | :
PRE~TAX | PRE-TAX i TAX ; AFTER TAX i
YEAR CASH FLOW CASH FLOW i LIADILITY | __CASH_FLOW 5
=== —————— A — | [ T [
| | !
1976 $ (7.880,000) * $ (7.880,000) | $ ‘ s {7,880,000) i $  (7,230,000)
I ‘ ! |
1977 (14,460,000) * (13,144,140) f (14,460,000) i (13,144,140)
I )
| ! |
1978 1,850,267 1,528,320 | £ 72,500 ! 1,777,767 ! 1,460,435
H '
1 . i i
1979 8,912,680 6,693,423 464,000 | 8,448,680 ‘ 6,344,958
: | | |
1980 . 9,944,680 6,792,216 527,000 i 9,417,680 6,432,275
| ;
1981 , 5,210,120 3,235,485 i 1,495,000 ; 3,715,120 » 2,207, nea
t
Total $ 3,577,747 $ (2,774,696) $ 2,558,500 E $ 1,019,047
‘ i ;
i ;
! |
Rate of return . ' 3.46% (2.64%) { L 96% :
- | B s
! ;

? The expenditure for townsite facilities of $1,700,000
. ‘ L
has been distributed between 1976 and 1977.



TABLE

e

SHOW PROBABLE

INTEGRATED PRE-TAX CASH FLOW

OF PORCUPINLE, SNOWSHOE, AND BEAR CREEK QOPEN PITS

DIRECT CASH FLOW

; { PORCUPINE & 5 OVERALL
@ 3 SNOWSHOE 3 BEAR CREEK POSITIVE NEGATIVE CASH
‘ | CASH | CASH CASH CASH SURPLUS

YEAR 1 MARGIN % CONTRIBUTION FLOW FLOW (DEFICIENCﬁL
e i 12,942,899 i : - 12,942,899 - 12,942,89
‘ ‘ i
1975 12,302,107 i (6,880,000) 5,422,107 - 5,422,107
11977 f 16.005. 317 ? (13,760,000) | 2,245,315 - 2,243,31°%
‘ i E i
1978 | 3,605,077 é 1,850,267 ; 5,455,339 - 5,455,331
1979 ? - : 8,912,680 5 8,912,680 - 8,912,68"
1980 ; - i 9,944,680 9,944,680 - 9,944,656,
o8 : - ? 5,210,120 5,210,120 - 5,210,120

: ;

' I 1
| TOTALS j 44,855,393 i 5,277,747 50,133,140 50,133,140

April 21, 197¢
L.W.B.
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