M/ NO.:

95 D 12

ASSESSMENT REFPORT X
PROSPECTUS
CONFIDENTIAL X
OPEN FILE

DOCUMENT NO:

092568

MINING DISTRICT: Watson Lake
TYPLE OF WORK:

Feasibility Study

REPORT FILED UNDER:

Liard River Mining Company

DATE PERFORMED: 27 June, 1969 DATE FILED: 27 June 1969
LOCATION:  LAT.: 60930'N ARFA: Quartz Lake
LONG.: 1279%7'w VALUE $:

CLAIM NAME & NO.:

SOUTIl NAIJANNI; DOROTIIY

WORK DONL BY:

J.J. Crowhurst (Bacon Crowhurst Ltd)

WORK DONE FOR:

Liard River Mining Co.

DATE TO GOOD STANDING:

REMARKS: #3 MACMILLAN

In 1969 a feasibility study was done.
1 112 000 tonnes grading 9.00% 2Zn, 4.27% Pb and 56.2 g/t Ag.

Ore reserves were estimated at
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TERMS OF REYZRENCE

At a mooting held between Mr. R,W., Wilson, President,

¥r, J,J. Crovhurst of Bacon & Crowhurst Ltd., held in Vancouver on May
29th, 1969, (subsequent to telephone conversations beiucen HMossras B
H, CGilleland of Silver Standard, and Dr. W,R, Baconl), the scope and tams
of raference of this report were discussed,

It s to be noted that no representative of Bacon &
Crovhurst visited the property and that tha basic information contained
fn this report was obtained from a study of various reports maps and
letters submitted by Amsrican Sueclting and Refining,.
) It wes understood that tho study was to be of a very
broad and preliminary nature only, and tht consequently, saveral
assunptions, considercd to bs reasonable or attainable, would of necessity
ba made, S
Sona of the more important ones that have formed tha basis
for this report are as follows:

(1,) Mineral Clains

: ] Only that block of claims ownsed by the Liard Niver Mining
Company, which covar the showings and mincralizatfon !inovn e3 the 'lc-
Hi{llan Project" are to be considered,

(2.) Oxe Roserves

All diasond drill hole results as submitted by icarican
Snelting and Refining have been accepted without check, Similarly,
topography, and the scanty wclneralogical and metallurgical information has

been assuned to be as presented,
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(3.) Rate of Production
1,000 short tons of ore per calendar day, or 350,000

short tons of ore per ysar - {, ¢ mino tha orebody, or orsbodies, out
rapidly on a salvage basis,

(4,) Matalluraical Perforuanca

The assumption {8 to be made that no great difficulties

exist, by reason of the fine graired nature of the mineralf{zation and

the heavy pyrite content and that reasonably good average mill performance

can therefora ba anticipated,

(5,) Metal Prices ara to be gs For Current Figures

Lead 15.000¢ per 1bo
2inc~Price Western 14,500¢ per 1b,
5ilver $1.90 Canadian

(6.,) Adequate Water Supnly

For a concentrating plant and camp requirecents - available
at reasonable installation cost {rom yuartz (Mina) Creek and/or Pyrite
Creek, or n2arby lakes.
(7.) Mining Mathods

Open pit mathods would ba used on a 9 month baais, with
a stock pile established to supply the concentrator for the othar 3
months (January to March inclusive) in each year, No icvestigation
has been cénducted regarding underground trackless mining, (or a combination
of open pit and subsequent tracklgss mining for those arcas wharc waste
to ore ratios are higher,) Thesa altarnatives should be considered,

It 18 assumed in the cace of open pit wining that
a contract would be given to a reputable firm to avoid eguipzent
purchase, and that Quartz Creek can be diverted by nmeans of a tunnsl,

Ko mining contractors have been contected, and costs used (including

" ‘gtockpiling and reclaiming) are based on judgeant,




(8.) Accass
Via a 50 mile gravel sovad to s constructsd from the

Alaska Highwey to the property; (as per commants made in reports by

Olson and Coveney,) Sufficifent accomwpodation of a tazporary nature wuld

'bé“éiéétéd”tbrﬁégé§rthéwmill7crcw and a small canp lalo ur forca and office

and supervisory personnel, It is assuned the mining contractor will
provicde accommuhtion for his crew,

(9.) Concentrate Sales

It ie assumed that the bast sglternative would consist of
transporting concentrata by trucka in bulk or in cheap dispossble
containers to the White Fass Railway at Carcrossz for furthecrance
to Skagway. Leep sea ocean froightars would than take delivery for
shipment to szelters (probably Japanese) unde conpetitive sales

arrangements,

SCOFLE OF THZ RELORT -

The scope of this roport, fn the absencs of a personal
oxanination of the property, is to cover apprsical of ore reserve
estinates, and possible mining and milling methods, together with
approximate estimates regarding capital (preproduction) costs, including
warehousciinvantoty and working capital, operatinz costs, net smolter
raturns and operating profit,

It 1s to be noted that Bacon & Crowhurst have not {nvest-
igated, nor coes this report cover, the following:

a) Ownership of the ninaral clzims

(b) Financing arrangssments and related costs

(c¢) Doninion, Provincial, or local texstion

(d) Royalty (or other) paymcnte to aerican Scelting

and Refining, or others,
(@) Cash flow - other then operating profit,
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No investigation has been conducted concerning the ade

vantages of extracting the higher grade (and perhaps lower strip-ratio)

——————parts of the minerallsed arecas during the initial atages of producton,

(&

1t 18 felt tHat .hia procc urae would be of subatantial benafit, but can

only be dotermined with accuracy after further diamond drilling and

other results are availedble,
Neither have the possibilities of enhancing the financial

picture by variations in tha treatment rate, (say 500 to 750 T.P.D. for

éxample) been investigated,

SUMMARY AN FIN.GICIAL

I'robable ore rececarvas are estinated to be approximately

1,225,000 tons assaying 1.64 ounces of silver per tcn, 4.27% lead and

9.00% zinc, after allowing for mining <ilution calculsted at 10% with
zero gradc.

It ts estinated a total investnent of $5,714,000 (including
finventory of supplies and working capital) will be required to compleote
the necessary cxploration, to preparc the open pit for production by the
rernval of 509,000 tons of overburden and 250,000 tons of wasta rock,
and to c?n§tfuct a concentrator togethar with the relsted facilities
required to process 1,000 tons of ore per day. (350,00C tens per year)

A perfiod of 3% years aporation {s indicatcd 5: this treatnent
rato, 7
- - The sua of $120,000 representing inventory of supplies,’
and the sum of $975,000 represanting 24 months oparating costs for working
capiiéi is included {n the $5,714,000 total., The net expenditura is
therefor; estimated at $4,619,000, after a 102 contingéncy allowance has
besn applied to the tasic fizure

Operating costs are estinated at $13,37 per ton milled,
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With metal prices calculated at $1.90/ounce of silver,
15,00¢/1b, for lead and 14,50¢/1b, for zinc, operating profit, before

‘write off for depletion or depreciation, !rtpiest, financing charges, ..

e ————Toyalties ortaxation iz estinated to be $2,187,0C0 ser year, or a total

of $7,637,000 for the 3% years of operation contemplated.

ESTIMATED CoiITAL QOJT

(1,) Zxploration

Stage 1 - diamond drilling $ 50,000
Stage 2 - diamond drilling 150,000
and/or adits. $ 200,000 -

(2,) Mining

‘ater civorsfion tunnel ~ $80'@5100/ ft.,equiv. 98,000
Preproduction waste (250,000 tons) and over-

burcen stripping (500,000 tons) plus road

access - gay 750,000 tons @60¢/ton

(. {contracted) 450,000
' Equipment - (bought by mining company) 30,000
578,000
(3.) Crushing lcnt, Concentrator - (incl, tailings di{sposal)
New Cost?® 1,905,000
Less 1/3 of $521,000 (equipment cost) 174,000
1,731,000
(4.) water supply 30,000
(5,) Power ?
iesel generators - (connected HP-1500-
continuous KW-753) plus installation, : :
distribution, powerhoum and fuel storage. 400, 000
(6.) Elant Services
0ffice, warehouses, water, electrical and steam .
dis tribution, moblle equipment,etc, 260,000
(7.) Communication 20,000
<:‘ (8.) Camp Eufldines and Housing 300,000

¥Taken frocm another Bacon and Crowhurst study.
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(9.) Mninlstration

12 monthg d $40,000/ oonth $ 480,000
e i Sub Total 3,999,000
. ) Contingencies GIO% 7 400, 000

TOTAL 4,399,000

Engineexring 45% 220,000

Sub Total 4,615,000

Inventory of supplies 120,000

Vorking capital=2k rnonths
operating cost or 2% x

350,000 - say £73,000
TOTAL 5,714,000

HET.LLUNGY

Ore fed to pronss = Assgy = 1,64

ozs, . \g/ton
4,27 % 1b
gom : L

Ore fed to process = 350,000 T.Y,

It i5 assuncd that 87% of the lexd s recovered in a 68,
lgad concentrate, and 827 of the zinc f{s recovered in a 547 zinc concentrate,
and that the addition of 8% to tha dry welght of concentrates covers a wofsture
content of 6% and the wefght of containers.

(a) Zons of lead recovered/year = 350,000 x 4,27 x 67% = 13,002 tons
1 100

or, 13,002 x 100 = 19,121 dry tons of lead concentrate/year
68 - (2G551 wet ton: of lead concentratae/yoar),

(b) Tons of zinc rocovered/year = 350,700 = 9,00 x B2% = 25,830 tons

1¢O
or, 25,830 x 1CO = 47,833 dry tons of zinc concentrate/year
54 (51,660 wat tons of zinc concentrate/ycar).
Yot welight of concentrates to be transported:
, Lead 20,651
2tnc 51,660

Total 72,311

.
-
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~




2ilver Credit - Par ton fore milled:

Cre content fed to concentrator = 1,64 ozs, .2/ton ore
111l recovery assuned & 85% or 1,394 ozs, ag/ton ore.
Silver paid for = 1.3%4 x 95i= 1,324 ig/ton ore,
Silver credit = 1,324 x £1,87 = $2.48 per ton ore,

SrLTIN RITURES

Assunntions
Crade of lead concentrate « 68% Pb + %-7% 2n.
Grade of Zinc concentrata = SA% “n + 2-37 I'b,
loizture content ~ eguiv, of 8%.

lat Realised Price -{(Cansdian)

e

Lead = 15,00 ¢ - 5,008 to allow for smelting, and refining
and ocean frefght = 10,00¢ per 1),

Zinc = 14,50¢ - 7,0C¢ to allow for smelting rafinine and
ocean freight = 7,50¢ per 1b,

Silver ® 1,80 « C.03 to allow for refining or
$1.87 per ounce,

Gold = nii,

et Value

(1.) Pexr short dry ton of concentrate, as at Skagway, Alaska,

(a) Lesd Concentrate

Lead contained 13603
Lead paid for = 1300 x 957=12023
lLead valug = 1262 x 10¢= 5129,20

Zine content = 1202
Zinc patd for = 603

Zine valug = 602 x 7.50¢ - 4,50
Total let Value $133,70 pesesdetsof conc,

i ;

(t) 72nc cancentrate

~inc contained = 10c0¢ )
Z&nc paid for = 1080=85%= 9134
“dne value = 9188 x 7,50¢ = $68,85
Lead content = 504

Lead paid for = 202

Lead Value = 304x 10,00¢ =

:

_ $71,85 p.s.d.t.conc,
; $Cen/yeay

Lead concentrate = 19,121x $133,70 = 2,556,478
Zinc concentrate = 47,833 x 71.85 = 3,435,801

Silver credit B 2,48 x 350,000 TTY = 853,600

TJotal Het Soeltar Retumn 6,861,278




HATON & CROWHUKST LTD

(2.) Eer Ton of Ore - Calculated approximately, as at Skagway, Alaska.

Lead content paid for: ier Ton of Cre

4,27% x 20# = 85, 40 x 90% recovery x 955 = /3 Ci

Zinec cornitent pafd for

S

overy x 85% = 28, %4 — — ——

Value of lead =73,0¢ x 10¢/1b, =3 7.30
Value of zinc = 128,5¢ x 7.5¢/1b, .= G.64 -
Value of silver = 2.48

19,42

Total net smelter returng = 350,000 x 19,42 = 36,300,000 per year.

N

ST1NTZs CELRATING COST - 350,000 tons/yr,

Hining st T
350,000 tons of ore ¢ 70¢/ton 245,000
571,000 tons®* of waste ¢ 60¢/ton 342,600
376,000 tons* of overburden 4 50¢/ton 188,000

v $ 775,600

Milling

612,500

“lant Tervices and Townsite @ 30,000/month 260,000

Freipht to Skagway
Concenteate freight tdwgiagway - 72,311 T

x 25/ton 1,807,775
Inbound frefight - 2,000 TPY x $1C0/ton 00,000
ex Vancouver, B.C,

fower
Ap£roximately 6,6C0,000 KW hr/yr. x 3.00¢/Kihr, 198,0C0

Yine Administration and !lead Office
@ $25,000/month 300,000

Total 4,253,875

Contingencies G10% 425,38,

$ 4,6754262

Cost per month = 4,679,262 = 350,000 approx.
12

Per ton mill

$ 2,216 Lo

1,750
1.C29

5.165
0.571

0.566

0,857

12,154
1,215

$ 13,369

tassuming that waste and overburden remaining after preproduction is removed
about evenly over the 3.5 years of life related to the Known ore,

1440058
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o MWD GPERATING IROFIT

lote = before financin; charzes, taxes and write off£s re depreciation and

depletion.

- SR - o Yer year
Ravenue , , - e - 58 8G 1, GOO
Oparating Costs 4,679,060
Operating Profit $2,182,030

h  Total indicated operating profit for 1ifc of ore reserves = 2,182,000 x 315 yea:

$7,637,0C0
Less initial capital tnvestment 4,615,000
lat 53,018,000

llote: ifot figure 1s before interest on borrowed ooney, financing charges,
taxation and writeoffs,

The property 1s located ot an approxinate elevation of 3,000 to
4,000 feet above sea level in the 'hitehorse 31ning Livizion of the
(’ Tukon Territory, Canada., It 18 in the southoast corn=r of tha Yukon at
| 60931 liorth Latitutde ond 127°55! Yest Longitude, on tha divide betwoen
the Hyland Rivaer and the Coa;ﬂﬁivor. it 15 about 36 miles morth of llle
59?/‘on tho .aleaske Mghuray. |
| Y'atson Lake, Y,7T., Alaska Highway Mile 633, thich {8 situated
40 ailes southwest from the property s scrviced Ly Cznadlan Pecific
AMrlines five tincs a woek and is the centre for the district,
1t 1s reported by Clson L Covency that a suitible road route
about 50 milles £n length may be’established fron lile 606 on thae
HHighway to tha property, This would follow along the east side of
the Ilyland River for a large part of the way, on jack pina covered
vidges probably underlein by gravel benches, It is believed it of-
thls road may alrcady have be2n constructed ty other prospecting parties.

(H' A small lzke, tho centre one of three, to the east of tha showings

'092568




.10.

ICON & CHOWHURST iTD.

is suitable for landings by De Havilland, Beaver and Otter type aircraft,
Two basic routes are avalleble to service supplies inbound and
concentrzate shipnents cutlound,

Ao Skapway, Alaska to pmoperty

tkaguay vie Vhite Pass and Yukon R.R, to Carcross Y., « 68 miles

Carcross Y,T, to lile 606, Alaska Ilighway (7?) « 290 miles
tiile 6C6 to property « 50 milas
Total 403 niles

Approximatas cost - $40/ton inbound and outbound,

B, Vancouver, B,C, (or EZdmonton, aAlberta) to promwrty,
Varcouver to _avson Creek, B.C, via V,G.2. Rallroad
cawson Creak, L.C. to Mile 606, Alacka Highway.
ifile 6C6, to prorcrty, N

Approximate cost $25/ton for concentretes atbound,
- 5100/ton for freight inbtound,

GOLCGY .My ML ALTIZ TICH

argilleceous shales constitute the most prevalent rock type
observed in the surface e:rposurnss, Internmingled light to dark grey
limestones and whito fira prained quartmites constitute the rcemaining outeop
arcas. OUverburden i3, however, extansive and outcrops ara scarco,

Jhese rocks strivae approxinmately ezxst-vest, dip flatly to the
north with gentle undulations, and have been folded into gn open anticlinc
whose o.:;i'% strikes a few degrees west of porth and plunnes gently north,
Steep norxnial postenineral faulting of snall displocasent parallels the
antfclinal axis, Cross faulting‘ and drag folding also occurs., Tlo
rocks in tha series are confomable,

The ninaralization of i{nterest ccnsists of pyrite, galem’

and sphalerite occurring as replacement deposits principally in

the top and bottcm of the linmestone beds,

092548




AL LN M CROWHURST LiD

The approxdaate content is given as pyrite 46%, sphalerita 152 and

galena €%, 1t appearc to Le concentrated along a mortheast trending

trough in the east linbk of the anticlino. _— — e

~h G%Cerpt {rom o roport datec Gth lardi, 1950 by lir. arthur O,
Hall, geological engineer - /rerican Smelting and Refining reads in part -
*The arca within a radius of 70 miles of tha properxty 25 reported to bo
unuerlain by sediments ranging 4in age from Pre Camabricn to Cenozolc,
0% the area, perhaps ¢G4 is mace up of shales, argfllites, quartzites,
ligestones i -evenlan and Carboniferous periods, the talance
telng smail windows ol Cuisbrian and ire Cumbrian sediments, Higneous
rock3s, i1{ any, are unknowrn,"

roting id.v. Coux, letter to J.L, Lexrg - llth of January, 1554,
The ore denosit 15 an elongate, gently dipping run -bout 230' {n uverage
width, (noxtanum 50C') nearly 2,00G' 4n length, and {roa 5' to 80' {n thickneass,
“xteaslons of the run are beiieved likely, Other p.r:licl runs may be
{nferrei lrcn gecloglic evidenee,”

sgain - "Trom the 1953 worl, the ctructura! setting of the McMillan
deposit wppears to Le complex and 1t should not te considered as a flat
lying nanto or tul-state type orebody,"

|

I Tuere 15 some question as to viether thcjf:v:urable 1iuestone
torizon (or horizons) his been truncated by erosfon towsrd tihe southwest,

To the northeast the horizon appears to persist, althQ;gh to <ate o
nineralization cozparable to that already found has teen discovered. €. €ovency
in his repcrt dated 22, lNovealter, 1954 states that the stsence of other

5re shoots to the south has not been conclusively proved, however, encd

that tiiec ore zone at the north end is terminated bty £f.ultiag, Soma

-
~Se.

1]

disagrezmont therefors exi
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CREZ RESCTVES

Various estinates of cro reserves hove been zade, sone of which

are tabulated belo

j2i3{6) LI SOIAN

_ 153
Hall 1954
Cox 1654

Coveney 1954
1all and

Covenay 1454

Hall and
Covenay 1954

czlculuations by Gacon & Crowhurst (excluding 16 + C7
conflrmed thesa tonnage £i-ures,

avarage grade of contained natals,

we

936,000
1,07¢,000

1,C00,000

©35,38L

835,531

Cls. A6J2

TON o7

2,10 5.2

1.80 4,7

1.83 4,70
1.30 4' 70
2.0¢ 5.2

e wy

dmb iy
—

1C.0

10.00

9.91

HETHOD

[ oot el

averuging drill
hole assays,

Velghthy olygons

weightiag olysons

Yeighted crvss

sactions and tonnag.

averpe welghteld
drill hole grades

e An extrenely quick approximate cpen pit layout and subscrquent
~ineriization)
Yo attcmpt was made to calculate the

The resulys are o5 followus:

Tons of ore fn place - 1,114,0CC (facter 10 cu.ft/ton)
overlying wacte rock - 2,243,00C (factor 12 cu,ft/te
overlying overburdon « 1,315,020 (£actor 13 cu,{t/tc

Tons of
Tons of

/~ This ctrip ratls corrasponds approninmately with ao estinmate previousl:

2ade by sneriecan s

.

outlines {n red, and Bacon &

seltiny in 1952 an follows:

Tons of

Tons of
Tons of

[y

ora {n place -~ &7G,"ON
overburden - 35C,C00
iracte roclh - 1,650,000

Prints of the surfice plan and scetlons showing 4.5, and Ry core

Crovhurst assumed open pit atlines in

purple cre attached to this repert,

092568




HACCGN & CRLMHLFELT LTD

At the contemplated 350,000 short tons of ore to be treated

per year, almost 3% years supply to the concentrator can therefore be

envisagad, regarding treatment of ore now 4n esight, It f3 assuned for the

purposce of this report that f1ll-in diamond drilling will confimm the projk ctic

used fron the existing drill hole results,

(a.) Regulrcacnts

H.7, H.P, K.¥,
“lant Zection Connected Factor# Consuzed Censuned
Crushing (one shift) 25C 28 70 52
Concentrutor 105C 80 ;66// €26
Fining _ - o _
ater supply, lighting
€2 anc oisc, 200 50 1C0o 75

150G 1C10 753

-

®Fictor = demand factor when operating, x% of operatirg tine, or % of 24

hour continuous operatfon at—full rating.

'be.) 0Operatinp Cost

Consumption = 753 x 24 x 365 = 6,600,000 K.W.hr/yr,
Coat 6131000 Slsdahr = 3163,000 /yr, (U206 - 332 /lap. Colion diesel fuel
t delivered)
Raspectfully subaitted,

CTVNE YT WA F e
B‘\mﬂ 5‘ ht‘&a;l‘{"ﬂ-bd‘ A.;.«'v
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