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DOLMAGE,CAMPBELL & ASSOCIATES
CONSULTING GEOLOGICAL & MINING ENGINEERS

808 BANK OF CANADA BUILDING
VANCOUVER I.B.C.

INTRODUCTION

The purpose of this report is to provide an estimate of gross monthly
revenue cbtainable from the Mt. Nansen operation near Carmacks, Yukon.
A comparison of the past and future performance of mining and milling Is in-
cluded and can be the basis, when combined with known and estimated costs,
for determining operating revenues and potential profit .

To obtain the data presented in this report, the writers visited the
Mt . Nansen operation on February 3 to 6 Iinclusive. In addition, Mr. Saunders
has been familiar with the mine operation and geology through various visits to
the mine during the past year. The mine staff and in particular, the manager,
Mr. H, Johnson, and the mine engineer, Mr. P. Schultz, provided all avali-
able records and engaged In considerable and very informative discussion .

COMMENTS ON COSTS:

Although the object of this report does not include a detailed ancly-
sis of costs, the writers feel that a brief discussion on this subject is warranted
to provide bockground for the body of the report .

Present operating costs include apprecicble costs, which are in fact
capital costs, for items not completed or improperly constructed during the plant
construction period. Only If these costs are extracted from the nermal operating
costs Is a relatively true operating cost deter mined. Examples of work completed
since mill start-up or presently in progress which should not be included in the
mine ope rating costs are:

. Moving, assembly and set~up of bunkhouse trailers.

. Set-up, insuiate, partition, etc. of stesl shop at H4100 portal .
insulate and sheet doors of mill, crusher and warehouse.
Construction of offices in machine shop.

Redesigning and rebuilding of panfeeder.

Insulating ond installing pyrotechnics on water line (18,000 ft.)

. Installation of new water pumping system and insulate pump house .
Installation of plumbing for heating in recreation hall.

Relocation of 35,000 gal. tank for camp diesel supply .

VOOV EWN
L
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Consldercble work of a similar nature still remains to be done and
if included in the mine operating costs will give an Inflated plicture of thess
figures. Examples of work yet to be completed are:

1. Assemble another S-trailer bunkhouse complex.

2. Install sewer and water lines to assay office, administration bullding
and recreation hall.

3. Complete numerous elecirical installations as required by the electrical
Inspector.

4. Instali @ proper dust collecting system in the crusher house.

5. Install new drum feeders in the mill.

. Install electrical wiring in recreation hall.

. Replace starting mechanism on #1 compressor.

. Install new pump and water iine to "steady head" tank in mill for proper

compressor cooling.
7. Intermal construction in machine shop (steel benches, etc.)

As is usual In any newly producing mine there have been many operating
prablems not likely to reoccur and which will certainly not oecur in such numbers
at any one time cgain. These problems have increased the total operating costs
considerably, thus influencing, adversely, opinions of the ultimate long~term
operating costs at the mine. Almost invariably, operating costs decrecse
considerably during the first two years of production at a mine. Soms examples
of the operating probiems encountered at Mt. Nansen are listed below:

- lack of water until new lines and pump installed.

- Lack of accommodation for complete mine crew while
construction crews on praoperty .

- Potential ore zones which did not prove-up. (not a
problem when there is more floexibility in the underground
operotion, |.e., other working ploces available).

- lock of assays due to fire in the Webber camp.

= Nunierous other minor problems which became serious
In thelr cumulative offect, were encountered.

Construction an+ inltia} cperating problems heve thus resulted in
apparently high costs for the Mt . Nansen operation and although no sudden
ecrease in these costs is immediately in sight it is expected that they will
gradually decreose. Some foresaeckle projects of apprecicble cost would best
be capitalized to separate them from normal operating costs thereby giving a
truer picture of operating costs and a better budgeting of expenditures. Operating
capltal is essential until the mine isproducing a consistent profit .,
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This report Is divided Into two parts; the first part deals with the revenue
preduction from the mine, to date and projected to July, 1969, and the second part
does the same with the miil. The intention of this presentation Is to establish o firm
basls for future cash flow projections.
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SUMMARY & RECOMMENDATIONS

The Mi. Nansen mining and milling operation near Carmacks, Yukon,
hes been besst by numerous operationa! problems since production start-up in
late September, 1948. Thess probiems have resulted in lower grade mill-feed
than expected, low metal recoverles in the mill, and relatively high total

operating costs.

Approximately 50% of the initic] mine production has come from drift and
stockpiled drif? ore and has consequently been quite low grade. The major portion
of future production will be from stopes with only a small percentage of drift muck
supplementing this ore; as a resuit, the estimated mill-feed grade for the period
February to July, 1969 will rise and gradually approach feasibility grade. The
major Increase In silver grade will take place when Webber ore Is added to the
mill-feed (coincident with start-up of cyanide plant).

Underground development and exploration has falien behind calculated
required footages and therefore, must be increased appreciably . The development
is required to ensure an adequate ore supply to the mill, to develop new ore sources,
and to explore potential ore=bearing areos. An average of 650 ft . per month Is
required to accomplish these objectives.

Mil| performance to date has been poor as @ result of the very low head grade,
and an almost complete lack of control assays, together with the usual start-up
problems. However, optimum flotation should be achisved by late March and
optimum cyanide plant operation should be oftainable approximately one month
after initial operation of the cyanide plant . When these optimum conditions are
achleved, the metal recoveries and concentrate grades should approximate those
predicted in the feasibility study. Gold recovery will be approximately 90% and
sliver 95%.

It is estimated that the cyanide plont can be installedin two months at o
total cost of $50,000. This plant is essential If good metal recoveries are to be
obtained from Webber (oxidized) ore.
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It is concluded that the Mt., Nansen mine has excellent potential to be o
long term producer of gold and silver ond wiil omrete at @ profit once inttial
operating difficulties are overcome. When operating efficlently it is estimated that
gross monthly revenue will be In excess of $300,000, Net monthly revenue can be
calculated by subtracting operating costs {(which the writers do not possess except by
estimation) from gross revenue.

To become, and remain, a viable operation it is assenticl thot the following
recommendations be undertaken ot M#. Nansen:

Reduce mining dilution in stopes.

increase underground development to 650 ft . per month .
Follow detailed suggestions for improvements te crushing
and milling operations and provide continuing consulting
metallurgical assistance to the operators both for operating
and experimentation purposes.

4. Install cyonide plant,

5. Have operating capite! available until o regular operating
profit is achleved.

1
2
3
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PART | - MINE

(&) PRODUCTION 7O DATE:

Approximately 50% of the total mill feod at i, Nansen since mill
siart=up in late September has come from stockpllo of development ore, which Is
very low grede as a whoie. The proportion of stockpltle are has dropped drostically
in Fabruary, resulting In Improved heads, The original underground sources of the
stockpile ore are very difficuit o aceurately determine. ieck of assmuying facilitios,
shange of assayers and other key personne!, and in-complete records of early
nroduction (which went to stockpilas) hovs contributed to a paucity of good production-
jrade racords. Consequently, a very minimum of grade information, combined
with general knowlodge and astimate: by the mine staff, have bren employed to
determine past production grades for this report. In effect, these gradet are
quolified estimates rather than good historicel records.,

Present undarground crodduction tennage records from Individua!
working places are reasonably accuraie althoug: some discreponcias do exist .
Correlotion of monthly mine production with miil-head tonnage has been difficult
becouse of probable inaccuracios in the detormination of miii-head tonnage, mine-
car tonnage factor, and cre tonnags factor. All of these problems ean, and to
some degree are, being overcome with more operating experience.,

Table 1 indicates the un-ierground sourcas of mill feed by indlvidual
working places since milling commenced. In some cases the total monthly torinage
exceads the sum of the indlvidua! saurces; this discreponcy is caused by lack of
preciss records for all ore sources. Because the cyarnide plant Is not yet available
to treat Wabher (oxide} ore ali oi the mill foed to date has come from the Huastis
mine, the reserves of which are lower in grode than the femsibility averaga.

The tota! tonnage shown ior each monti: Is basod on the mill-head
tonm ge {surveyed mine tonnags Is pro-ratad to this figure) . It is suspected
that these tonnages aro high, with the trire miiled tonnsge belng somewhat lower.
This diserspancy would have the sffect of reducing the apparent mill recoveries
and the per ton ravenue althoug: it does not affect tatal monthly revenises.
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TABLE }

SOURCES AND GRADE OF MILL FEED
(Septomber, 1968~Janvary, 1969)

SOURCE GRADE
Month (All Huestis) Tons oz/ton Ay ox/ton Ag
Sept. (23-29) 1968  41-12 Drift 470 20 3.0
Oct. 43-12-585 260 ¥ 19.9
41-12-593 Y129 39 9.1
43 stockpile 360 .18 7.0
41 v 1044 .20 2.0
Sub~total: 2773 0.3 6.9
Nov . 43-12-585 280 A5 10.9
43«12-590 607 31 5.0
43-12-594 530 40 $.0
43=Drifr? 312
43 Stockpile 2% .19 4.2
Sub=total: 3449 0.26 2.5
Dec. 43-12-585 70 45 10.9
43-12-5%0 480 S 5.0
41-12=-593 23 39 9.1
43-12-5%4 985 A0 2.0
41-12-588 723 .35 6.0
43 Stockpiie 848 .18 4.9
Sub=total: 4344 0.25 5.9
Jon, {19469 43-12=-538 fsc. 75 .50 2.0
43-12-585 125 .45 10.9
43-12-590 825 .35 5.5
43-12-594 1646 30 7.0
41-12~-588 585 .30 8.0
471-12-593 585 .39 9.1
41=12-Drift 110 A5 2.0
Sub~totol: 5218 0,36 7.3

TOTAL Sept .~Jan.: 16,776 tons 29 6.4




The total monthiy tonnage increassd as more experience accrued in
stoping the Huestis vein and as o lurger crew was empiocyad underground, “oany
uperating problems not directly relaicd te mining have adversely affected the
mina production, Lack of accommoduiion whericonstruction was In progress resulred
in @ recuced mine work force whizh aifected boti: stoping and development .
Reduced development has, i turn, resulted in fewer avaiiaoie stoping areas.
Numerous minor problems were sncountered but many of these are gradualiy
being overcome .

the low production grode to ihe end of Jonuary, 1949, Is the resuit
+f many problems. Almost half the total tonnage processed came from drift
and stockpile (drift) ore, In the nerrow Huestis ore veins, (34 ft.), the wider
drifts {63 £.) result in 50-100% grede dilution. Normally such muck would
be used to supplement the roioi reguirsd production but o date et Mi. iNansen,
this very low grade muck has boan raguired to help achieve the planned rate of
production. A lack of assay conren! in stopes hos not aided the grade control
and may have resv!ted in some vary low grade, possibly uneconomic vein sections
being mined for ore. Unavoidaizie diiution in stopes from mining too wide hat glso
contributed Fo the ganaral low grade. This prollem can .nd is being overcame .
it 5 not an unusug! occurtence in ¢ new underground miriing operation and is
on'y overcome by experience in nining the particular “ground" and by forceful
sovcation o those people responsibia for the mining and those doing the mining.

it is ciso obvious that tha jow silver content of the ore is portlaily
o resull of obtaining all ore from trie Huestis for which fhns featibiiity sliver grade
is quoted as 1i.3 ox/tan. At webber the silver grade is 23.3 oz/ton.

Al of the problems perivining to mine grade can be cvercome provided
thare are swfficient stopes to provide the required 200 77D production. It Is even
conceivable that eventusily the mine grade will be better than fher caicuiotad’
in the feasibility study . However, ii davalopment falls behind schedule (@ minimum
of 650 & . per month Is required) tho resuit will be 2ithar o decrease in the dally
production or more likely, u dacrecse in grade as a larger proportion of low grade
deveiopment ore suppiements stope oré to maintaln the daily tonnage production.



(B) ESTIMATED PRODUCTION - FEB.-JULY, 1969:

A recommended program of mine production, with grado estimates, made
by the writers in collaboration with the mine staff, is shown in Tablo 2. These
estimates are based on the best information available but, as in the case of the
“praduction to date" ostimates, the grade estimates are based on limitod assay data .
Tha ostimates aro done for only @ six month period and thould be extended, by the
mine staff, for another six months, with general mine production ostimates extended
ovon farther into the future. Such estimates are essontial for planning ore extraction
and mino dovelopment.

Based on the mine production calculations and estimates chown in Tables
1 and 2 tha writors have compiied a graph of the past and future gross value of the
Mt . Nansen mine production, projected to July, 1969. This graph is prosented as
Figure 1 and Is used as o base for estimating the projected mill recovaries and estimated
revenue.

It Is feasiblo thot the cysnide plant will be in operation by May 1, 1969
but a mid- to lato-May start-up is consldored more rcalistic. The carliest possible
complotion date of the cyanide picnt Is essential to onsure an uninterrupted flow
of ore from tho mine and to allow extraction of the higher grade oxidized Webber
oro. A detailed production estimate extended beyond July, 1969, combined with
required alterat ions to the present six month estimate (to oliminato Waobber ore),
would definitely indlcato that the Huestis mine could not, by itsolf, supply muck
for a 200 TPD oporation for even one vear. Tho longer that miil-feed comes only
from Huottis, tho closer comes the inevitable time when o production rate of
200 TPD cannot bo maintained due to either a lack of ore, or @ lack of flexibility
in extracting the ore.

Development ore, primarily from drifting, should be used to suppiement
tho total plonned stopo production, and for April this Is essontially what ﬁos bean
thown to occur In Figura 1. However, in February and March the devolopmoni muck

is requirod to help achievo the pianned rate of production. In May, June, and July

it Is oxpectod that some development muck, net included in the estimates, will increaso
tho total monthly tonnago above tho planned 4000 tons although it moy also reduce

the grado somowhat . ’

In estimating the Iindividua!l tonnages and grades, somowhat ideal operating
condlitions have boen assumed . If advorse conditions arisa, or If grode ostimates,
as based on very limitod assay information, are too high, it will be difficult to achieve
the total plannod monthly production. However, it is expected that estimated grades
will bo obtained as bettor ore contro! is practicod in the mining operation and as
control axcays becomo available on a reguler basis,



-10 -

TABLE 2

ESTIMATED PRODUCTION

(February, 1969-July, 1969)

GRADE
Month Location Tons oz/ton Ay oz/ton Ag
February 43-12-585 800 .30 12.0
-588
-5%0 600 35 5.5
=594 700 .36 8.4
41-12-Dr, 700 .48 5.0
~588 1200 .60 ?.0
-593 1000 48 11.0
-584 20 26 1.1
Totai: 5200 ¢.50 8.%
March 43-12-585 800 50 12.0
-588 Possible stope timbaring
-590 Puiied empty
=594 Pulled empty
-13-Dr. 700 .20 $.C
41-12-584 900 .96 10.1
-588 1600 .67 10.3
~593 1600 .48 11.0
13-Dr. 700 .20 3.0
Total: 8360 0.5 57
April 43-12-585 8§00 .30 12,0
-588 )
-5%0 )Potential only
~594 }
-13-Dr. 700 .20 9.0
41-12-584 1900 .96 10.1
-388 1600 &7 10.3
-593 1600 .48 11.0
-13-Dr, 700 20 3.0
Total: 7300 0.8 9.8
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TABLE 2, continued

GRADE
Meonth Locatlon Tons oz/ton Au oz/ton Ag
May 43-12-585 800 50 12,0
=13-Dr. (stops) 400 .40 18.0
41-12-584 - Timbering
=588 2200 .4 10.3
-593 1600 .48 11.0
<13-Dr. 600 .20 3.0
W43-28-551 200 A9 32.4
-2 -558 200 A1 54.2
Total: 6000 52 2.7
June 43-12-585 800 .50 12.0
=13-Dr. (Stope) 400 .40 18.0
41-12-584 800 96 10.1
-588 200 .57 10.3
=593 1600 .48 11.0
=13-Dr. (Stope) 600 .40 6.0
W43-2B-551 800 A9 32.4
-2 558 800 ] 5.2
Total: 6000 .53 19.6
July 43-12-585 800 .50 12,0
=13~Dr. (Stope) 400 .40 i8.0
41-12-584 1200 96 10.1
~-593 1600 A8 11.0
=13-Dr. (Stope) - Timbering
W43-2p-551 1200 A9 32.4
-2 -558 800 4 54.2
Total: 800 57 2TE
TOTAL FEB.-JULY: 36,800 .35 13.6
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PROPOSED DEVELOPMENT:

A roport by Dolmago~Compbell & Assoclates Ltd., "Propased Development
Programme Huestls & Wobber Mines”, dated January 10, 1962, outlined an overali
development programme for 1949, Tho programme was prodicated on certain
assumptions and calculated criterle and, as well, ascumed thet the propotals would
be Instituted immodlately. Tho dovalopment proposals have not all boen storted
and anc Important assumption, that the cyanide plant would be oporational by
March 1, 1969, is now obviously incorrect. Consequontly, the proposed scheduling
and sequence of dovelopment will have to be altered somewhat to attain the most
important objoctivo of kooping a continuous supply of oro flowing to the mili,
Howover, the criterie used as tho basls for the recommonded development ot M,
MNonoan are st valld. Thoy are: (1) a minimum of 500 . of drifting Is required
per month to maintaln ore roserves, and (2) approximately 1,500 f#. per month
of diamond driiling Is required for exploration and ore delincation. The amount of
driiling will fluctuate considorably depending upon the amount and type of

davolopment drifting in progress.

As noted in the dovelopment ropert by Dolmage-Campball & Astoeiotes
itd., the rate of devolopment should be higher than normal during the next yeor
or two at Mt, Nanson In order to extend rather than just roplace ore rosarves.
Lrargor oro resorves will allow greater flexibility in mining and may eventually
lead to a higher rato of production. Consequently, it was proposed that a tota!
of 7350 ft, of drifting bo completed during 1949. By the end of February only
about 800 ft . will have been completed, leaving an average of approximately
650 Rt . par month requirod te rench ths propcsed ohjective. This is the general
footage target at which the mine shouid aim,

in dotail, it is important that somo Initial drifting be done on expected
oro zanos in order to dovelop more stoping areas which will ensure o steady flow
of ore to the mill and possibly allow seme flexibllity In mining seguence. The extonsion of
the 12 voin on Huestls 4100 level, the highest priority targot, ts presently being
drifted. Drifting of the 13 veln on Huastis 4300 lavel shovid ho stertod immediately .
There Is a potontial of 1200 ft. of drifting hore on an ore=bearing voin structure.
Following the H=41-12 voin drifting, the H=41-13 velin shouid bo drifted. it aleo has
o potentlal ore longth of 1200 ft . These threo drifts should add apprecicble stoping
areas to the mine and help cnsure a continuous ore supply to the mill,
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High speed drifting between Huestis and Vebber, a distance of
4,000 ft ., must be started as soon as passible. It will explore o large ares of

highly potentic| ore ground and will resuit in considerably lower mining cests
on the 4100 level Webber.

It is impossible to everemphasis the nesd for @ continuous, well-
pianned development programme; 1 i essenticl to tha life of the mine,
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(D) RECOMMENDATIONS:

The Mt . Nansen mining ocperation has the potential to be @ profitable
operation for many yeors to come; however, it could folter and possibly fal! during
Its early operctional period unless critical requirements are recognized and fui-
filled before they do serlous damage to the operation. With respect to the ynder-
ground operation, the followlng recommendations are of a critical nature .

', Stope ore control must be Improved to provids higher grade
muck and reduce mining costs.

2, Monthly drift footage for the perlod March-December, 1969
should avercge 65) & . If cre reserves are ¢ o be maintalned,
new ore developed and new areas explored.

3. initial development (Februerv, March, Aprll) must be on
ore structures in order to quickly provide more stoping areas.



-15-

PART 2 = MILL

The Mt. Nansen mil! is a most satisfactery, well cantdrueted an d
aquippod plant . It has had the varlous ture-up problems that are to be expocied
from such a plant, especlally in severe winter conditions; however, most of the
problems have bacn or are being taken care of and efficiencies and recovories have
stcodily improved and wiil cantinue to do so.,

In this rerort the performance of the mill to date Is discussed briofly
and illustrated In graphic form. The projected recoveries are then estimatod and
presorded graphically . In addition the writor has included an estimoto and
recommondations for the completion of the cyanide plant and for varicus additions
or changoas that should be made to further increaso the officiency of tho mill,

(A) PERFORMANCE TO DATE:

The mill porsonnel have been opcrating under @ sorfous handicep
bocauso during much of the tuno=up pericd no aseays have boen availablo to
thom an a day—to-doy basls. This in effoct is operating without sufficlent guidence
from enperionce, axporimont or rosuits,

The calcvlatod hcad from Sent ., 1968, to Dec., 1948, was found to
bo somowhat lowor than the asenyed hend, It has beon assumed from this that the
reportod tonnage milled was about 20~25% highar then was actually milled.

Roeduced oporating time up to mid=January has beon largoly due
to oro shertages to tho mill and problems with tho wetor syctom. Both of those
probloms havo boon awsontlally romedied and the mill perfermanee is improving
markodly .

Deaspito the tune-up difficultios the recovery of gold ond silvar has
bocn steadily incrcasod dospite the lack of tho cyenide plant and the prascnce of
gcnorally low grade mill foed from stackolle. Parcent recovery for the gold has
riscn from 50% to 45% and will probably be mointained at about 70% unti! the
cyenids plant Is In oparation. Percent recovery for stivor has risen from an
initial 75% to 80% and will rise te about 95% with cyanidation.



IN MiILL HEAD

0Z. AU/TON

IN MiLL HEAD

0Z.AG

GOLD

o
o

% RECOVERY

o
O

©
»

0.3

0.21

ol

/(Florgtion)_

-

]

NOV 68

OEC 68 l FEB 69

JAN 69

OCT 68
SEPT 68

SILVER

251

JUNE 69
MAY 69

APR 69

l

MAR 69

JUc

201
% RECOVERY

ASSAY HEAD

DEC/68 [
JAN/69

0CT/68

SEPT/68 NOV/ 68

FEB/69

APR/69 JUNE/69

MAR ‘69 MAY/ 69 JuL .



NET SMELTER S RETURN

NET SMELTER RETURN (#1,000s)

TS T S B °
ocT/68 DEC/68 FEB/69 APR/69 JUNE/69
SEPT/68 NOV/68 JAN/69 MAR/69 MAY/69 JUL/69
i
i
DOLMAGE CAMPBELL & ASSOCIATES CONSULTANTS

VANCOUVER, CANADA

MT NANSEN MINES LTD
VANCOUV ER,CANADA

HEATS, %RECOVERY &
NET SMELTER RETURN

SCALE — FEB Il, B69 | fIG 2



- 14 =

Considering the fact that the mill is attaining reasonable recoveries
from this complex ore, without the benefit of the cyanide plant and despite
the difficulties of a mid-winter tune~up, its performance to date is considered
to be reasonable..

The production record from Sapt., 1968 to Janvery, 1969 Is shown
in Table 3.

(B) ESTIMATED PERFORMANCE TO JULY, 1969:

From the records of performance to date and from the mine production
estimates for the next & months, (Pari | of this report), plus the projected per-
formance of the mill up to and including the operation of the cyanide plant, the
writer has compiled Figure 2 showing the progressive increase in concentrate
production from the Mt . Nansen mil!. (The projected mill production figures are
presented in lable 4) .

These figures have been converted to o net smelter retum for the
operation and this is also presented gruphically from Sept., 1968, to July,
1969, In Figure 2. From the net smaiter return must be subtracted all costs
in order to determine the net operating profit. As can be seen in Figure 2
a net smelter return of about $350,00C. per month should be attained by July
with the Installation of the cyanide plant in June. Start-up dates of April and
June are considered reasonakle for the regrind mill and the cyanide plant
raspectivaly .

The gold and silver recoveries have been reduced by 5% from the
expected for June, 1969, to allow for tune-up of the cyanide plant. The
flotation recoveries are shown to decrease in June due to the introduction of
oxidized Webber ore .

The effect of the cyanide pont on the mill performance is considerable
and therefore the following saction of this report is devoted to the discussion of
that plant.
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| TABLE) ,
MILL PRODUCTION - SEPT., 1068-JAN ., 1969
. ASSAYS METAL CONTENTS RECOVERIES
~_TONNAGE Hasd Can Teth Com | Con Teiis Cals. Head
Nenth | Mewd [ Con | ok | Av [ Ag ([ Aw [Ag Aw [Ag | M| Ay A Ag (A [Ag [Aw A3 | A [ Ag
Sept. /88| 3% | W an | 245 8 | 43| 187 Mo N2 N4l 7S 00| 25| @2 | 1
Oct/68 | 2245 | V5.6 2 | 5.0 068 | 86 | 259.4] 8406.3| 127.5) 1380.0 | 7.0 |85.8| 33.0 | W.2 | 1 | 422
Nev./i8| 39 | 2003 23 | 476 | 097 | 79 | 392.5n485.5| 365.0 2975.0 | 518 |79.3| 42| 197 | .91 | 3.64
Dec./88 | 4148 | 209.1 2B |45 09 | .56 | 353.2) 9437.5| 378.0) 2205.0 | 48.3 |81.0| 517 | 9.0 | .47 | 2.5
Ju /9| 528 | 2734 619917980 | |
b f
9§ A7 |
| PROJECTED MiLL PRODUCTION 1O JULY, 1969 |
Feb/69 [ 5200 | 561 | 4639 | .0 | 8.90 | 3.91] 70.0 | .195 | 1.50 | 1660.[39300. | 910. | 69%0. | 45.0 | 85.0 | Additional -
Mor/6P | 6300 | 694 | 5706 | .54 | 970 | 3.43| 75.0 | .179 |1.40 | 2080.|52000. |1022. | 9100. | 70.0 | 85.0 Cranide Pant Racovery
April/6n | 7300 | 715 | 4385 | 40| 9.80 | 4.29| 850 | 199 |1.66 | 2070, OA0. (1310. 10000, | 700 [95.0 [ As | Ag | Sert Regiind
Mey/69 | 6000 | 588 | 3412 | .52 [12.70 | 3.38(110.0 | .173 |2.12 | 2185.| 64700, | 935. [11%00. | 70.0 | 85.0 -
hne/d9 | 4000 | 627 | 573 | 53 [19.60 | 3.55|150.0 | .i78 |4.37 | 2225. | 94000. | 955. (23300. | 70.0 | 80.0 | 15.0 80.0| Start cyenide plont
iy/e9 | 6000 | 48 | 2 | T (2190 | 3.0 100 | .IM 4.9 mjwm 1030, [25800. | 70.0 | 80.0 | 20.0| 15.0
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(C) CYANIDE PLANT;

From the cyanide test results oechloved by tho Dopartment of Minos
in Ottawe In September, 1968, it wauld appear that the Instnliction of the cyanide
plant Is of grect Importance. The sceoncmic value of this installation will increcse
as the tronsttion from the Huestls zone to the Webber zone proesods. The oxidizod
noture of the latter zone will be detrimental to flotation recoveries but high recoverios
con be achieved with a supplementary cvanide process.,

The cymide plant can b erected In two months ence the greund
Is thawed and all equipment Is on sita. The probable costs aro:

Labour and rentals £35,000.
Electrics, plping, heaters, lumbsr, etc, 15,000,
Toral:- SSOW,__ .

Thawing this ground may be difficult but the mine personne! can axperiment
with space hcators and dotermine If this is feasiblo,

The follewing cperating proflt to bo oxpected from the cyonide
plant s based on projected mill heads fee July, 1969:

Net smelter rotvm/month $£58,600.
Operating costs/month 12,000,

Net operating proflit/month: $46,000.

On tha bosls of those flgures it can be seen that the cyanide plant will pay for itself
wsal!l before the end of the year.

The recommendation ta conduct cyanide tasts on the prasent tailing
is Important, for the rosults of these texiz will enable the following questions to
be answered more accvrately:

1. What aconomic gain wil! result from coeroting the cyanide plant on the present
low heads and In this ore whore the flctatlon procoess is falrly efficient.,

)

. I the cyanide plant is ecanomically viable on these talls then plans must be
mads bo stockpllo talls from the cyanide plant In anothar area while the old
talls are pumpod to the cyanide plant for treatment .

3. If tho tests show that thaso talls roguiro further treatment then the necd to
bring the cyenide plant into production immodiately, desplto cestly adverse
woather conditions, may not be quite so urgent as no lossos arc occurring thot
wlll not bo rocovercd loter. Howevor, the capacity of the cyanide plant is limited
and the loss talls to be processod over and above the regular mill run the bettor.
Tho ratum of theso tatlings will reprosent a significont oporating cost.
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D) OPERATING RECOMMENDATILINS,

For the compllation of this report the writer has inspected the
‘At . Nansen miil and metallurgy Ir concidarable detall, Mast of the
recommendctions pressnted hore cre of on aparating nature not Impartont to
the general purpose of this report, which Is to advise management of the
viabiiity of the mine-mill operation; however, becouse they will probably
be of some ossistance to the operating staff and because the writers have
discussed them with the staff ot the mil!, they are presented in the Appendix
of this report ir some datall. In the Ancendix pages the flowsheot and the current
operating problems are described along with recommendations for overcoming the
lotter. The problems are discussed in order from the beginning of the mill (flowsheet).

The recommendations described in the Appendix ure simple and easy
to implement and are necessary for @ more effective operation but are not necessary
for the conclusions derived in this rapurt. The type of equipment and generai
layout in this plant is such thot it can e an efficient and easy mill to aperate
and should attract o fairly stable work force.
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CONCLUSIONS

MINE PERFORMANCE :

Stope preparation and mine development at the Huestis mine are not
as advanced as they should be in view of the fact thet the Huestis is required
to carry all production untii the cyanide plant ie operable. However, this
deficiency s being remedied. it is most critical to the future mine operation
that the recommended development grogrom be undertaken without interruption.

The stopaes at the Huestis are presently capable of delivering 200 tons per
day of profitable ore to the mili and will aftoln that target in March, The current
dovelogment drifts will supplement this stope ore.

The *t. Mensen mine projacted preduction indicates thar o progressively
Increasing gress revenue to about $340,000. per month in July, 1969, is
possibis If operoting conditions zentinue fo be normal and the recommended
davel>pment is maintained.

MILL PERFORMANCE:

The Mé. Nansen mill, without the cyanide circult, has been satisfactorily
tunad-up without sertous difficuities, Numerous miner Instaliations and adjust-
ments to the metallurgical proceduras should be made to Increase the efficiency
and reduce the operating costs of the plant; however, these are not critica! to
the avarull profitable operaticn of the mill.

The cyanide plont is estimated to cost about $53,000. to put Into operution
and it is recommended that this be done s soon as possikle.

The projected performuncs of ihie mill, based on the projected mine
production detailed in thisrepcrt, Indicates that e satisfactory and profiteble
operation will be aottained within o few months even without the cyanide plont,
with the cyanide plont It will ba excellent,



Kespecifuily submitted,

C .. Sovnaws
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2,0, Copbell
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i, The mine cars dump ure thaough a grizzly onfo @ pan cenveyor that

is currently operating with @ zonveyaor tell instead of the proper pons. This is
uridoubtedly o temporary measure and this unit will operate with less maintenance
and attendance when the proper oons are installed,

2. ihe pon feeder discharge chute has o supporting "i" beom that is
located too close to INo. | convaeysr and will cause biockage and spills thoe

are fime =onsuming deloys as well as o constent rip hazord. Faising this

member well above the flow of material is a simple operailon and will eliminate
i+is problem, This feader and convayor unit should operate satisfactorily witheut
constant gitendance .

3. The discharge opening from the zourse ore bin requires tome heavy
onchor chaing or similar weights to control the flow of ore from the vibrating feeder.
Thase weights will enable the crusier operator to feed stacdily rather than
intermittently as is presently done.

1. MNo. 2 convsyor tronsoorts e from the vibrating feeder over a grizzly
and info a Jow crusher. The grizzly Is presently rnot in opsration due te the
presence of frozen muck in the finss shute. The jow crusher le apparently operating
sofisfuctorily with this arrangement . The jaw crusher appears to be doing very littie
work ond is only crushing a sma!l proportion of the time compared to the cone crusher.,
This crusher shauld be kegt af the mirimum jow setting af ol Hmes. The use of &
grlzzly before the Jaw crushar bz importont for two reasons: {1) it greatly reduces
the chances of stalling the crushei (espscicily when wet fines ara present) which
could result in ¢ mechanical follure, (2) it cliows ¢ greater tonroge throughput

at the minimum jaw tetiing. Yhe fines chutes from the grizzly Is locotad too close
tc the crusher and causes inconverience and lost time when adiusting the serting of
the jaws,

s. The Jow crusher discharges into no. 3 conveyor and onto no . 4 conveyor
to o double deck vibirating screan. The top declk screen has 1" openings and the
bottorn deck screan has 3/4" epenings. The screes is in ciosed circuit with o 3 fr.
stondard cone crusher. When dry ore Is crushed there it no problem in the plant,
 wat sticky ore is ever encountered thare will be © serious problam with the chute
at the and of no. 3 conveyor and the chute from the screen undersize to the no.,

4 conveyor, These chutes are too fiat for the free flow of wet ore. This condition
is coused by no. 4 conveyor haing inttelisd too for away from no. & conveyor.
Bere ate two remedies for the chute of no. 3 conveyor: {1} install a high density
aylon lining in the chute te reduce the friction, (2) if (1} is not sotisfoctory

then nos, 2 and 4 conveyors can be extended o few feet until a satisfoctory chute
angle Is cthinad. The finet chute from the screen could be lined with nylon.

This would be a mare effective opplication than the use of this material in the
coarser no, 3 chute.



A=2

b. | would recommend that all conveyors that are not under the direct
surveillance of the cperator bie equipped with o set of gGidlers af the il +d
hecd nullays for positive belt tmining. This would cost approximately $45.00
per conveyor .,

7. The most serlous foult with the crushing plont is the lack of dust
santrol. Whan crushing frozen ore the conditlons ore intolorable and will resuit
in ¢losure of the plont if okservad by the inspecter. Costly repalrs and down
tHime can be expacted soon bacause alectric motors are not designed to operate
in such conditions,

3, There are twe discharge cpanings on each of the fine ore bins that

fead onto nes. 7 & 8 conveyors. Both thess conveyors are running 2-3 times faster than
they should. The condition nacessitates oulling from ore chute instead of twa, thus
produzing less ore blending effect. This clso increcses the chance of the mitl running
ampty for o period if one chute piugs, At presant these conveycrs need creep only

a fraction of an inch to couse a 5pill. This can easily be rectified by raducing the
width betwoen the skirt boards and Installing o set of guidlers on each conveyor.

The present wonden bnards used to adiust the flow of ore from tha feeder should

be replaced with a varticol metei gate with nscrew adjustment ,

Q. The feed chutes to the mills will always be a costly muintenance item
unless they are redaesigned. A sond box should be bullt to absorb the energy of
the cyclone underflow and o skic? instelled ground the apex te direct this flow
into the sand box . Cre from tha conveyor should drop onto a bed of ore.

{These concepts are demonstrotsd in o sketch left in the mill office. The bails
can then be fed Into o curved 4" plastic pipe as shown In thot sketch). The
above chutes thould be used in conjunction with drum feeders which will be
much superior Yo the cresent spaut type of faeder but also more expensive,

The above mediflications will eliminate the excessive cieanup problem that

is presently encountered,

10, The mcst serleus defect In the flotation clrcuit Is In the froth launders.
They are quite Inadegquate and should be discarded as sosn as new ones are mada.
{Drowings for new ones have been left in the mill office by the writer). These
laundars create o great des! of unnccesmary work for the aperator and make it
impossibie for them to malntain any semblance of density control, No able
flotetion operator would tolerate this condition for long.
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11, The flotation clreuit consists of two banks of colls end two conditioners.
Ono sldo Is called a sulghide cirevit and the other Is callod an oxide circuit .
Tha cencentrates from both banks of ceiis discharge to @ 14' x 9' thickener. The
thickener underfiow Is flitered ond the cvarflow goes to waste during the winter
months but Is roroutod to the suiphide canditionor when froozing conditions are
less sovere. lhe thickoner overflow is quite dirty and roprasonts a significant
unrecorded ioss, This loss is aggrovated by the excoss water requirod on the
flodation lounders. The addition of about 10-15 pounds of flocculant per
month wou id produce a ¢leor averficw on this thickener if it is fed correctly .

12, A pumping prabiem presently exists between the thickener and fiiter
and is caused by the segregation of sands and slimes In tho thickener and an
incorrect pump speed. This can be corrected by ensuring that the thickener
underflow is adeguotely floccuiatad and by slowing the pump to @ speed thei will
oroduce slightly more feod to the thickener than it can handle, i (ine sanding
problems arc encountered the present two inch pipe slze should be reduced to
ono and a hoif inchos. With prover thickening and o regular fiiter bog charging
schedulo It should be possible to filter ren to twalve beves of concentrate per
shift, If adequaute storage con't be attained in ona thickeneor then the other
thickener shouid be utllized.

i3, The present loading system will probabiy be alterod this year when the
25 ton containors wiil be introdiiced by White Pass ond kon Koute, The nresent
icading systom should have the foilowing modifications mode: (i) The rcllor
conveyor leading from the filter discharge tc the scale shouid bs inclined enough
so that one man con readlly push the full box to tho scalo, (2) The present
concentrate box hoist should be motorized so thot one man can readily transport
tho boxes to tho storope arec. besauss of the location of the thickener ond

the taliings pump box there is iitiie thot can be done about providing transnoriation
onsd sforage of the empty 150 pound containers to the aren of the fiitsr discharge,
tHowaver, it is relatively sasy 1o srgunize the personngi so that thera are two men
availabie for moving boxes when required. There shouid be no difficuity experienced
for ons man making up, loading, sumpiing and stacking twelve to fourteon boxes
of concentrato por shift . This man should bo under the miil supervisers. The
loading of trucks would require on additional man or two far ebout en hour. The
prasont slings usod for hoisting tha locded boxes of concantrate cre poor and

tend to damago the boxes. An arvangement simlilar to the tketeh loft in the mill
office can be mode up castly and chaaply.
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SAMPLING & METALLURGICAL CONTROL:

The personnel of this nlant were operating under o serlous handican
when no cssays were availabie to them on a day-to~day basis. Now that the assay
office Is functioning normally It is most important to have the metollurgical accounting
system set up 3o the maximum amount of Information Is obtained as soon as possible .,
The following dolly samples are necesary for proper mil! control:

Head sample teom the oyclone overflow.
. Tall sample from sulphide cells,

. Concentrate sampie from sulphlde cells.
. Concentrate sample from oxide celis.

. Tail sample from oxida cells.

. Concentrate somple from boxes.
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The results from these samples should be colevleted each doy as shiown
nn the example forms left of the mili cffice. The prssent proctice of assaying each
box of concentrate it not nacessary and is vary ¢ime consuming when suck o backlog
of assays remalr to ke done, Those wevnles should be crmpotited into cne doy's
production with one assay for ench deyv's oroduction,

The mill sompling scheduia must be organlzed so that $he results of o
day's production Is known the following day . At present there is cnly ons drier
on the property and that Is lncated of tha amay offica, The dally somple cutoff
siowld coincida with the end of doy chift when the filtering of the doy's
concentrate production has bean compisted and transportation is cvaikobie for
taking the samples to the assny offize,

Sampling for metailurgizal contrel in the mili is of paramount importence
and is the key to the gathering of usef ! information that is necesssry to operate
at maximum economic tevels, Gres! zara is requlred in sefting up the sampling
points so that the correct sarmpling technique con be used, Strict supervision
must be meintained at all times,

There Is need of o eontinuous pregram of mill tagting and some of the
nost Importent points cre listad balow:
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The quantity of cogrer sulphete in no. 2 bank.,

The use of R404 collector in no. 2 bank.

The use of sodium suinhide In no. 2 benk.

the effect of pli with soda ash in no. | bank.

5. Screen cnalysas on taiis and concentreics,

¢. Determination of recuvery of coarser grinas,

7. laboratory cycnide fusis on nos. | end ¢ bank raiis and mill heuds.

s B G W)

Trie determination of the .naximum capacity of the mill or the nunimum
grina at which recovery can be maintained in the rougher fiototion is important
information that is required for miil operation and mine planning. A coarse gtind
will reduce the grade of rougher concentiute butb the regrind mill could upgrade
this product 26=25%: wiren insteilation 15 complete.



