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INTRODUCTION 

The purpose of this report Ia to proYide an estimate of grou monthly 
revenue obtainable from the Mt. Nanaen operation near Carmacka, Yukon. 
A comparison of the past and future performance of mining and milling Ia In­
cluded and can be the boala, when combined with known and estimated costa, 
for determining operating revenues and potential profit. 

To obtain the data presented In thIs report, the writ en v lalted the 

tilt. Nanaen operation on February 3 to 6 Inc lualve. In odcfttlon, 1'1.. Sound en 

hat been fand liar with the mine operation and geology through YGrloua visits to 

the mine during the post year. The mine staff and In part leu lar, the ｲｮ｣ｎｾｧ･ｲＬ＠
Mt. H. Johnson, and the mine engineer, Mr. P. Schultz, provided all avail­

able recorda and enaaied In conaiderabte and very Informative dlteuulan. 

COMMENTS ON COSTS: 

ａｬｴｨｯｵｾ＠ the object of this report does not Include a detailed analy­

sis of cosh, the wrlten feel that a brief discualon on this subiect Is warranted 
to provide background for the body of the report. 

Preaent operating costs Include appreciable cotta, which are In fact 
capital colts, for Items not completed or improperly constructed during the plant 
construction period. Only If these costa are extracted from the normal operating 

cosh Is a relatively t"'e operotln9 cost deter mined. Examplft of work completed 
since mlllstart-vp or preaently In progress which should not be Included in the 
mine opetatlng cOlts are: 

1 • Mewing, assembly and set-up of bunkhouse trollers. 
2. Set-up, Insulate, partition, etc. of steel shop at H-4100 portal. 
3 • lnau late and lheet doon of mill, crusher and warehouH. 
4 • Construction of ｯｦｦｩ｣･ｾ＠ In machine shop • 
5. Red .. lgnlng and rebuilding of panfeeder. 
6. lmulatlng and Installing pyrotechnics on water line (18,000 ft.) 
7. lrutallatlon of new water pumping system and Insulate pump house. 

8. Installation of pluirlblng for heating In recreation hall. 
9. Relocation of 35,000 gal. tank for camp diesel supply. 
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Considerable work of a similar natvr11 ttl II remaiN to be done and 
If ｉｮ｣ｾ＠ In the mine operating costs will give an Inflated picture of the• 

f1gur ... Examples of work yet to be completed are: 

1. Aaemble another 5-traller bunkhouse complex. 

2. lnltallsewer and water lin• to auay office, administration building 
and r.creatlon hall. 

3. Complete numerous electrical lnttallatlons aa required by the eleGtrical 
lupector. 

4. INtalla proper dult collecting system In the crulher house. 
5. lntlall new drum feeders In the mill. 
6. lmttall electrical wlrln1 In recreation hall. 
7. Replace starting mechanism on 11 compreaor. 
8. Install new pump and water line to A steady head• tank In mill for proper 

compressor cooling. 

9. Internal construction In machine lhop (steel benches, etc.) 

As Js usual In any newly producing mine there have been many operating 

problems not likely to reoccur and which will certainly not occur In IUch numben 
at cmy one time again. These problems have Increased the total operating costs 

considerably, thus Influencing, adversely, opinions of tf1e ultlmote long-term 

operating costs at the mine. Almost invariably, operating COih decrease 

considerably during the flnt two yean of production at a mine. Some examples 

of lhe operating problems encountered at Mt. Nansen are listed below: 

- lack of water unt i I naw lines and pump I nata lied • 

- Lack of accommodation for complete mine crew wi-llie 

conatructlon crews on property. 
-Potential ore zones which did not prove-up. (not a 

problem when there is more flexibility ln the undergrCNnd 
operotlon, I.e., other working places available). 

- lack of assays due to fire in the Webber cornp. 

- Nun1erous other minor problems which became serloua 
In their cumulative effect, were encountered. 

CQnstructlan an-:f lnltlol opemtlng proble:-M have thus resulted In 

appariW'tly high coati for the l'tltt. Nansen operation and ｡ｬｴｨｯｵｾ＠ no sudden 
decreaH In th ... cOlts Is Immediately In ｳｬｾｴ＠ It Is expected that they will 

gradually dec:reaM. Some forescteable proJects of appreciable cost would best 

be capitalized to ｍｰｃｾｲ｡ｴ･＠ them from normal operating eosts thereby giving a 

tn.ter picture of operating cosh ond a better budgeting of expendftures. Operating 
capltaf Is eaaentlat until the mine isproduclng a consistent profit. 
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This report Is divided Into two parts; the flrst part deols with the revenue 

prcdvdlon from the mine, to date and proJected to July, 1969, and the second part 

does the mme with the mill. lhe Intention of lt\11 pNHntatloft Ia to establllh a flrm 

bcnla for future cash flow projection5. 
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SUMMARY & RECOMMENDATIONS 

The Nf. Ncanaen mining and milling oW-ration ｮ･ｾＺｾｾｲ＠ Carmacka, Yukon, 
he11 been beset bY numerous operatlona I prob ema since production start-up In 

late S.ptemb.., 1968 • Th ... problema have resulted In low• grade mill-feed 

them expected, low metal recov•l• In the mill, and Nlatlvely high total 
operatlftl cosh. 

ｾｬｭ｡ｴ･ｬｹ＠ SO% of the Initial mine production has come from drift and 
ｳｴｯ｣ｫｰｾｬｦｴ＠ ore and hGs consequently been quite lOW grade. The rna for portion 

of future production will be from stopes with only a IINIII percentage of drift muck 

supplementing this ore1 as a result, the estimated mill-feed grade for the period 

Februaty to July, 1969 wilt rise and gradually approach feasibility grade. The 
maJor Increase In sliver grade will take place when Webber ore Is added to the 

mill-feed (coincident with atart-1.1p of cyanide plant). 

U.derground develos;;t and exploration has fallen behind c:alcukated 
required footages and thor re, must be Increased appreciably. 'fhe development 

Is required to eNUre an adequate ore auppty to the mill, to develop new ore aourc81, 
and to explore potential ore-bearing areas. An av..age of 6.50 ft o per month Ia 
required to accomplish th ... obJectives o 

Mill performance to date has been poor as a result of the v.,., low head ｑｾｇ､･Ｌ＠
and an almost complete lack of control ｡ｾｾ｡ｹｳＬ＠ tog.ther with the uiUCII start-up 
problems o However, optimum flotation should be aehi4Ved by late March and 

optimum cyanide plant operation shau ld be ottalnable approximately one month 

after Initial operation of the cyanide plant o When th .. optimum conditions are 

achieved, the metal recoveri• and concentrate grad .. lhould approximate those 
predicted In the fecnlblllty study. Gold recovery will be approximately 90% and 

sliver 95%. 

It Is estimated that the cyanide plant can be lnstalledln two months at a 

total colt of $50,000. This plant Is euentlallf good metal recwerl• are to be 
obtained from Webber (oxidized) ore. 
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It Is concluded that the MI. Nonsen mine has excellent potential to be a 
long term prO<Lcer of gold and allver and will ｯｰｾｲ｡ｴ｡＠ at a proflt once lnttlal 
operating dlfflcultl• ore overcome. When operating efficiently It Ia estimated that 
gross monthly revenue will be In excess of $300,000. N.t monthly rwenue can be 
calculated by wbtractlng operating cosh {which the wrlten do not poaea except by 
eltlrnatlon) from grou revenue. 

To become, and ｲ･ｭ｣ｾｩｮＬ＠ a vlable operation It ta euentlal that the following 

recommendations be undertaken at fiAt. Nansen: 

1. Reduce mining dltutlon In stapes. 
2. lncrea .. underground development to 650 ft • per month • 
3. Fallaw detailed suggestions for Improvements to crushing 

and milling operations and provide continuing cot,.ultlng 
rnetallurgieal aulstance to the operators both for operating 
and experimentation purposes. 

4. Install cyanide plant. 
5. Have operating capital GVQIIable until a regular operating 

profit Is ach lev eel. 
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PART I - MINE 

(A) PI<ODUCTION TO DAli:: 

Approximately 50% of ｴｨｾ＠ total mill food at 1\1\t I ｎ｡ｮｾｍ＠ since mill 
start-up in !Gte September has come from stoekpllo of development oro, which Is 

very IO'W grade at a whole. The prOfM)ftfon of Jtockplle ore hm dropped dmstica lly 

ｾｾ＠ F"brvcry, resulting In ｬｭｰｲｾｶ･､＠ ｾ･｡､ｳＮ＠ The orlglna I undorground IOUrces of the 
!ltockplle; Qfe are very difflcuit t·o accurately determine I lc:!ck of asmylnrJ faei lltlos, 
ehQnge of c:mcyers and othor key personnel, and in-complete records of early 

nrodvc:tiaft (whlcJ, went to dcckpi IM) hCJVe contributed to a paucity of good productlon­

Jmde reoords I Conacqvont!y, a very minimum of grade Information, combined 

wilt! general know lodge and estimates by the rn1ne ｳｴ｡ｦｦｾ＠ have been employed to 

determJne !X'It production ｧｲ｡､･ｾ＠ for thh report I In effect, those gn:tdes or6 

quo!ifif!d estimates rather thttn goo-J hif.torlcal records. 

Present ｵｮ､･ｲｧｲｾｮ､＠ p:roo,;cdon tonnage records from lndivlduol 
··Norldng ploces are reasonably ｡＼Ｚ｣ｴＺｲ｡ｴｾ＠ afthovg: !Ome ｾｾｩｳ｣ｲ･ｰ｡ｮ･ｬ｡ｳ＠ do exist 1 

Corro lotion of monthly mine product ion with mlll.,f,ead tonnago hat been dlfflcu It 

becauso of probable inaccuracies tn the dotormlnation of mill-head tonnage, mine­

car tonncrge factor, and ere tonnoge ｾ｣ｴｯｲＮ＠ All of thes. problems cnn, and to 

sQme degree are, being ovoreorns with l'li'IOfe operating experience. 

lable i indicates the un·:ierground sources of mi II fettd by ｦｮ､ｬｾｩ､ｶ｡ｬ＠
working places since mil ｬｩｮｾ＠ commenced. In some cas.a the total monthly tonnage 
exceeds the sum of the individual sm.m;ea; this dlscrepcmcy Is ｃｃｾｵｳ･､＠ by !ack of 

PfOCIH records for all ore sourees. 8eetlUse the cyanide pklnt Is not yet avai !able 
te traot Webber (oxide) ore ali of ｴｨｾ＠ mill foed to date ｾｳ＠ come- from thft Hvaatis 

ｭｩｮＡｾＬ＠ the reserves of which are IC)wer in grade thgn the feasibility average. 

The total tonnage ahown ror oach month II based on the mill--head 

tOMII ge (surveyed rnfne tonnage fs pro-ratad to thia figure). tt Is suspected 

that these tonnagos aro ｨｩｾ＠ 1 with the tr-re milled ton"'-'ee being somewhat lowar. 

This discrepancy would have the effect of reducing the apcarent ml I I recover los 
and the per ton 'rovenuo ｡ｬｴｨｃｍｊｧｾ＠ \t :::\oes, not affect toto! monthly revenues. 
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TABLE 1 

SOURCES AND GRADE OF MILL FEED 
(September, 1968-Januory, 1969) 

SOURCE GRADE 
Monrl\ (All Hueltlt) Tons ol'/ton Au oz/ton Ag 

Sept • (23•29) 1968 41-12 Drift 470 .20 3.0 

Oct. 43-12-585 260 Ｎｾ＠ lO .9 
41-12-593 1129 .39 9 .l 
43 stockpi le 300 .18 9.0 
41 II 1044 .20 3 .o 

Sub-total: 2m o-:30 6.9 

Nov. 43-12-585 280 .45 10.9 
43-12-590 61J7 .31 5.0 
43-12-594 580 .40 9.0 
43-Drlft? 312 
43 Stockpile 2290 .19 4.2 

Sub-toto I: ｾｾＴＶＹ＠ 0.26 5.6 

Dec. 43-12-.585 70 .45 10.9 
43-12-590 480 .31 5.0 
-41-12-593 23 .39 9.1 
43-12-594 985 .40 9.0 
41-12-588 223 .35 6.0 
43 Steck pi fc 28-48 .18 4.9 

Sub-total: ｾ＠ o:B 5.9 

Jan. 0969) 43·12-588 P.sc. 75 .50 9.0 
43-12-585 125 .45 10.9 
43-12-590 62!i .35 5.5 
43-12-594 ｾｾ＠ .30 7.0 
41 ... 12-.588 585 .so s.o 
41-12-593 585 .39 9.1 
41-12-Drfft 110 .15 2 .o 

Sub-tata I : 5218 0.36 7.3 

!OTAL Sept.-Jen.r .29 6.4 
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The total month!y ｴｾｮｮ｡ｧ･＠ increa1od as more experience accrued in 

ＮＮｴｾｰｩｮｧ＠ the Huest i5 vein and 05 a k.r:.:tH -::rE:w wa1 empio)'ecl ｶｮ､ｴｾｴｑｦｯｶｮ､Ｎ＠ Vmty 

ｾｲ｡ｴｩｮｧ＠ prob I ami not direct !y re kn c.;.j tc mining have odvenely affected thlii 
［ｮｨｶｾ＠ production, Lack of occommodaHoo wher,construdion was In progreli resulted 

In o reciuced mine work force wh i :::h aif!!cted botii stoplng and development. 

ｒｾ､ｵ｣･､＠ development hgs, in tum, reivlted in fewer avai lcbie stoping areas. 

ｎｴＮｾｭ･ｲｏｖｉ＠ 1ninor problems were ･ｮ｣ｯｵｮｴｾｲ･､＠ but many of rheH are .,aducllly 
being ov&rcomo . 

ｾｨ･＠ low production gmd& to the end of Jonumy, 1969, It tho result 
.·l mon)f ?f'Oblems. Almoat half the tot<! I tonnoge proeemed came from d\'lft 
::1nd stc-ckpi ie {drift} ore. In the normw Huostis ore veins, (3-4ft.), the wider 

drlfta ｻＶｾＳ＠ ft.) rewlt In 50-lOif.-\:J IJI'C!ckl di Iutton. Normally such muck would 
be u&ed to ｾｰｰｬ･ｭｦｩＡＡ＠ the toi·oi rc"'-1uiraci pr<>doctlon but to dcte at Mt. ｎ｣ｭｾ･ｮＬ＠

thlro Vet}' li;w grade muc.k hen ｢ｾ｡ｮ＠ ｲＵｾ＠ to help achieve the planned rute llf. 
proauetlon. A lack of as!Kiy ｣ｯｮｴｲｯｾ＠ in stopa has not aided the grade control 

ond may have rosv !ted In 1oma vary lc:7.•'.' grodc, po55ibfy uneeonomic vein sections 

being mined for orft. Unavoidable clliutior. in stopes from mining too wide ｾｩ＠ al10 

ｾｯｮｲｲｩ｢ｵｴ｡､＠ ｾｯ＠ the ｧＮﾷｭｾｲ｡ｬ＠ krw gr.--d.s:. 7:-,;s ptolium con .. md i:e being ｯｶ･ｲ｣ｯｭｾＮ＠

a is not an unuJUC I ｾｃｵｲｲ･ｮ｣･＠ in 0' nt:w undergrO\md mlr;lng operotlcn ond is 

on!y O¥ercome by ｑｰ･ｲｩ･ｮｾ･＠ In mining the particular ''ground" Gnd by forceful 

;;cl!:;utLm cf those peopli! raponsible for th6l mining anJ tN»e doing ｴｨｴｾ＠ rnin lng. 

it is clso obvious that th<."! :ow silver conttllt of the ｯｲｾ＠ is porHolly 

ry ｲｾｵｬｴ＠ of obtaining ali ore from th ｾ＠ Huastis for which the f$01ibiiity 11iver grode 

is quoted as i i .a oz/ton. At ＾Ｇｾ｣｢｢･ｲ＠ the silver grude is 2J .3 oz/ton. 

All of the problsma p;:ortot:-.ing to mine grade can be overcome providf4d 

rha,·e ｡ｲｾ＠ wfficient stopo' to F-fOVido: the required 20G TPD production. It h even 

conceivable that eventuoll)' the ;nine :drade will be better than HlCt calculated 

in the feasibility study. However, if J<lVolopment falls behind sc:heci.Jie (a mlnlmum 

of 650ft. per rr.onth 15 required} t[v:;J result will bf! ｾｩｴｨﾫ＠ a decreme tn the doily 

production or morlli !ikedy, u oecrooK In grade a& o larger proportion of low grade 

development ore &upp!aments stope w6 to ｭ｣ｾｩｮｴ｡Ｇｮ＠ the daily tCIMCige production. 
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(B) ESTIMATED PRODUCTION- FEB.-JULY 1 1969: 

A recommended program of mine production, with grado ･ｳｴｩｭ｡ｴ･ｾＬ＠ made 

by tho wrltors in collaboratton with the mine staff, is shown in Tabla 2. these 

estlmatGJ are based on the best Information available but 1 as In the case of the 
11 productlon to date 11 astlmates, the grade ostimates are based on llmitod ｡ｾｾ｡ｹ＠ data. 

Tho Mtlmates aro done for only a six month period and should bo extonded, by the 

mine staff, for another six months, with general mine production ostlmates extended 

ovon farther Into the future. Such estlmata are essential for planning ore extraction 

and mlno dove lopment • 

Based on the mine production eolculations ond estlmatos ehown In Tables 

1 and 2 tho writ on have complied a graph of the past and future ｾｯｵ＠ value of the 
Mt. Ncmaen mine production, projected to July 1 1969. This gra Is presented as 

Flguro 1 and Is used as a base for estimating the projected mill rocoverfes and estimated 

rovcnuo. 

It Is feoaiblo thot the cyanide plant will be In operation by Wcy 1, 1969 

but a mid- to Jato-May start-up Is consldored more realistic. The earliest poAible 

completion date of the cyanide plant Is .. entiat to cnsuro an uninterrupted flow 
of oro from tho mine and to allow extraction of the highor grade oxidized Webber 

oro. A detailed production estimate extended beyond July, 1969, combined with 

required alterat ions to the present six month estimate (to ollmlnato Wobber ore), 

would doflnltely lndlcato that the Huestis mine could not, by ltsolf, supply muck 

for a 200 TPD oporatlon for even one year. Tho longer that mill-feed comes only 
from Hvostla, tho cloaor comea the Inevitable time when a prociJction rato of 
200 TPO cannot bo maintained due to either a lack of oro, or a lock of floxibiltty 

In extracting the ore • 

Development ore, primarily from drifting, should be used to su,;:lement 
the total planned stope production, and for April this l1 ouontlalty what CB bef!n 

ehown to occur In Flguro 1 • However 1 In February and t.Aarch tho devolopmont mock 

ia required to help achlovo the planned rata of productlan. In Nay, June, and July 
It Is oxpoctod that aomo development muck, not Included ln tho estimates, will ｬｬＧ｜ｾｲ･｡･ｯ＠

tho toto I monthly tonnaga above tho planned 6000 tons although It may also reduce 
tho grado sornowhat. ' 

In ettlmatlng the Individual tonnagas and ［ｲ｡､｡ｾＬ＠ somewhat Ideal operating 
conditions havo bocn assumed. If advorse conditions arlso, or If grade ostlmatea, 

en based on very llmitod assay Information, are too high, 1t will be 4tff1eult to achlevo 

the tota I plannod monthly productiOn • How over, It ia expoctod that ostlmatod grades 
will bo obtalnod as bottor ore control Is proetleod In tho mining operation and as 

control aaeays bocomo available on a regular basis. 
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TABLE 2 

ESTIMATED PRODUCTION 
(Fe&Ueiry , 1 969-)u ly , 1969) 

GRADE 
Month location rona oz./ton Au ｯｺＮＯｴｯｮＭｾ＠

Februa!l 43-12-585 800 .so 12.0 
-588 
-590 600 .35 5.5 
-594 700 .36 8.4 

41-12-Dr 0 700 .48 5.0 
-588 1200 .60 9.0 
-593 1000 .-48 11.0 
-584 200 .96 10.1 

Total: 5200 0.50 8.9 

:'itarch 43-12-585 800 Ｎｾ＠ 12.0 
-588 Poulble stope timbering 

-590 Pulled empty 

-594 Pu llod empty 
-13-Dr. 700 .20 9.0 

41-12-584 900 .96 10.1 
-588 1600 .67 10.3 
-593 1600 .48 11.0 

13-Dr. 700 .20 J.O 
Total: 6300' o:si 9:1 

ｾ＠ 43-12-S85 800 Ｎｾ＠ 12.0 

-588 ) 

-590 )Potential only 

-594 ) 

-13-Dr. 700 .20 9.0 
41-12-584 1900 .96 10.1 

-588 1600 .67 10.3 
-593 1600 .48 11.0 

-13-Dr. 700 .20 3.0 
Total: 7300 o"JO 9.8 
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TABLE 2, continued 

GRADE 
Month Location Tons oz/ton Au oz/ton A.i 

ｾ＠ 43-12-585 800 .5) 12.0 
-13·Dr. (stope) 400 • ..o 18.0 

41-12-584 Timbering 
-588 2200 .67 10.3 
-593 1600 .<48 11.0 

-13-Dr. 600 .20 3.0 
W43-2B-551 200 .49 32.4 

-2 -558 200 .41 54.2 
Totalz 6000 "3I "f"D 

June 43-12-585 800 .50 12.0 
-13-Dr. {Stope) 400 .40 18.0 

-41-12-584 800 .96 10.1 
-588 200 .67 10.3 
-593 1600 .48 11.0 

-13-Dr. (Stope) 600 Ｎｾ＠ 6.0 
W-43-28-551 800 .49 32.4 

-2 -.558 800 .41 ｾﾷＮＲ＠

Total: 6000 .53 l9.o 

ｾ＠ 43-12-585 800 .so 12.0 
-13-Dr. (Stopa) 400 .40 18.0 

41-12-584 1200 .96 10.' 
-593 16-.llO .48 11.0 

-13-Dr. (Stope) Timbering 
W-43-28-551 1200 .49 32..4 

-2 -558 800 .41 54.2 
Total: 6000' "37 fl"3 

TOTAl. FEB.-JULY: 36,800 .55 13.6 
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PROPOSED DEVELOPMENT: 

A roport by Dolmago-Compbell & Auoclotos ltd., "Propoaod Oc:Nolopment 

Programme Huostla & Webber ｍｬｮｾｳ ＱＱ
Ｌ＠ dated January 10, 19o9, outlined an overall 

development prOfJI'Gmrno for 1969. Tho programme was prodlaatod on certain 

onumpUont cmd calculated criteria ond, as well, ascumed theft the propocals would 

be Instituted lmmodlatoly. Tho dotlcalopment proposals hava not aU bocn lltortod 

and ono Important ouumptlon, that the c:yonldo plant would be operational by 

loitarch 11 1969, Is now obviously Incorrect. ｃｯｮｾ･ｱｵｯｮｴｬｹ＠ 1 the proposed achedu ling 

and sequence of dovelopment will hove to bo altarod sonlOWhat to attain the most 

Important obloctlvo of kooplng a continuous supply of oro flowing to the mill. 

Howovor 1 the crltarla ueod 01. tho bosls for tho recommended development at fvlt • 

NcmNn are still valid. Thoy are1 (l) a minimum of 500 ft. of drifting Is required 

per month to maintain ore roserves, and (2) approximately 1,500 ft. per month 

1.)( diamond drilling Is required f« exploration and ore delineation. The amount of 

drilling will fluctuato ccmsldorably dopendlng upon the amount and type of 

dovolopmcnt drifting In program. 

Aa noted In the dwolopment report by Dolmago-campboll l" Astodotes 
Ltd., tho rate of dovolopmcmt should be higher than nonnal during the next yc:or 

or two at Mt. Nonson In order to extend rather than Just roplaco ore rosorves. 

lnrgor oro reserves will allow greater flexibility In mlnlne and may wcntual!y 
lead to a higher roto of production. CMsoqucntly 1 ft was proposod that a total 
of 7350 ft. of drifting bo completed during 1969. By the end of February only 
about 800 ft • will havo been completed, leaving an average of approximately 
650ft. por month requlrod to reach the prOJX'Sod objective. This Is the general 

/ootoge target at which the mine should aim. 

fn detail, It Is Important that somo lnltla I drifting be done on expected 

oro zonas In order to dovolop more stoping orcas which will ensure a steady flow 

of ore to the mill and possibly allow some flexibility In mining sequence. The oxtonslcn of 

the 12 voln on Hu01tl1 4100 level, tho highest priority target, Is presontly being 

drifted. Drifting of the 13 voln on Huestis 4300 level should bo started Immediately e 

There Is e potcmtlal of 1200 ft. of drifting horo on an ore-boarlng voln structure. 
following the H41-12 voln drifting, the H-41-13 voln should bo drifted. It a leo has 

o potential oro longth of 1200 ft. These thrco drifts lhould add appreciable stoplng 

areas to the mine and help ensure a continuous oro supply to tho mill. 
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High speed drifting between Huesth1 and Webber, a dlttonce of 
4,000 ft., must be started as 100n os pt'sslb le. It wHI explore G large area of 
hl.ly potential ore ground and will result in considerably lower mining costs 
on the 4100 level Webber. 

It Is impossible to overemphasis the need for a coratinuous, well­
ｰｬ｡ｮｮｾ＠ development programme; lt li asoential to tho Ufe of the mine. 
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(D) RECOMMENDATIONSr 

The toll. Nansen mining operation haa the potential to be a profitable 

operation for many yean to corne1 hcwevsr, It could falter and poulbly fa I! during 

Its early op•atlonal period unless critical requirements are recognlud and ful­

filled before thay do serious dama99 to the operation. With respect to the ｵｮ､･ｾｲﾭ

ground operation, the following recommandatlons are of a critical natuN. 

1. Stope ore control must be lmprovl'!d to provldG: ｨｦｾ･ｲ＠ grode 
muck and reduce mining costs. 

2. Monthly drift footage for the period Marc:h-Decembor, 1969 

should average 650 ft • If ore reserves ore to be maintained, 

new ore dave lope-:i and new csreaa OJCPiored. 

3 • Initial development (Februcl'V, ,\.4.arch, April) must be on 

ore stNctures In order to qulc"ly provide more stoplng arecu. 
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PART 2 .. MILL 

Tho Mt. Nansen mill fs a most aatldactory, well conONctod en d 
equfppod pkmt. It has had the various tur:e-up problems thclt oro to be expoded 

from such a plant, ｾ｣ｬ｡ｬｴｹ＠ In severe winter condfttonss however, most of the 
problems have been or are being taken c:aro nf and eff1cfeneles and recOYoriM have 
atcodlfy Improved and will continue to do so. 

In this report the performance of the mill to dclte Is dltcuaed brlofJy 
and llluthatcd In graphic form. The projectod rocovari• are then eatimatod and 
ｰｲｾｯ､＠ graphically. In addltfon the wrltor has Included an ettlmato and 

recomrncncf=tlona for the completion of the cyanldo plant and for varleut additions 

or changas that thou ld bo rnCJde to fvrther lnereaso tha offlcloncy of tho mill. 

(A) PERFORMANCE TO DATE: 

Tho mill ponormel hovo been opaatlng under a sorklva handlccp 

bOCCIUIO during much of tho tuno-up period no assays have boen avallablo to 
thom on a cbly-to-day basis. This In effoet Is operating without auRlclcnt guidance 
from nperlonce, axporlmont or rosu fts • 

The colculatod ｨ･ｳｾ､＠ from Sopt ., 1968, to Dsc ., 1968, was found to 
bo IOmOWhat lawor than the asii'Jyod head. It hat boon cnoumed from this that the 
reportod tonnage milled was about 20-25% highor than was actually milled. 

Roducod opotatlng time up to mid-January has boon hargoty duo 
to oro shcrtages to tho mill and problems with tho water aydom. 8oth of those 
probloms havo boon omontlally romadied and the mill pcrfotmauco b Improving 

markodty. 

Dosplto tho tune-up dlffleultios the recovery of gold and silver haJ 

been lteadHy increasod cbpfte the kick of tho cyanide plcnt and tho pratcnce of 
&CftORIIIy low grac:b mill focd from ｳｴｯ｣ｫｾｬｬｯＮ＠ Percent recovery for the gold has 

rison from 50% to 65% oncl will probably bo maintained ot about 70% until tho 
cyalcb plant h In oporatlon. Percent rocovory for sllvor has rlecn from an 

Initial 75% to 80% ond will rlso to about 95% with cyanldatlfm. 
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Considering the fact that the mill is attaining ｲ･｡ｴ｡ｮｃｾ｢ｬ･＠ recoveries 

from this complex ore, without the beneflt of the cyanide plant and derplte 

the difficulties of a mid-winter tune-up, Its perfonaance to dclte Ia considered 
to be Feasonoble .• 

The production record from S pt., 1968 to January , 1969 Is shown 

in Table 3. 

(B) ESTIMATED PERFORMANCE TO JULY , 1969: 

From the records of perforrnanc: to date and from the mine production 

estimates for the next 6 months, {Po1t I of th is report), plus the projected per­

formance of the mill up to and Including the operation of the cyanlde plant, the 
writer has complied Figure 2 showing the progr ulve increase In concentrate 

production from the Mt • Nansen mt II • (The proJected mill product ton flguret ore 

precented In Table 4). 

These figures have been converted to a net smelter retum for the 

op ration and thl' is also presented g phic:ally from Sept., 1968, to July, 

1969, In Figure 2. From the net smelter return must be subtracted all cosh 
in ord r to determine the net ｾｰ･ｲｯｴ Ａ ｮｧ＠ proftt. As can be Men In Figure 2 

o net arne Iter return of about $350,000 • per ""onth should be atta lned by July 

with the lnsta I lotion of ｴｾ＠ cyanide pla nt In June. Start-up dates of Apri I ond 

J uno are considered reasonable for the regrind mill and the cyanide plant 

respectively. 

The gold and silver rec<>'4erles have been reduced by 5% from the 

expected for June, 1969, to allow for tvne-up of the cyanide plant. The 

flotation recoveries are shown to decrease in June due to the ｬｮｴｲｯ､ｵ･ｴｬｾ＠ of 

oxidized Webber ore. 

The effect of the cyan ide F*:tnt on the mi II performance is c:onsiderab If::' 

a11d therefore the following Jection of this report is devoted to the discussion of 

that plant. 
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(C) CYANIDE PLANT: 

From the cyanide tOll re.ults achlcwod by tho Oopcutmcnt of Minoa 

ln Ottawa In September, 1968, It would appear that the Installation Gf the cyanide 

plant Is of greet Importance. The cccnomtc value of this Installation will increcse 

Cll the tronsltlon from the Huettl$ 2:on1t to the Webber zorut proeao<b. The oxldlzod 
noture of the IC!tter %one wl If be ､･ｴｲｬｭｾｴ｡ｬ＠ to flotation recovarlcn but high r•coverlos 

con be achieved with a supplementary cyan Ide procea .• 

The <!!'''"'Ide plant can hl'!t eroded In two TMntht. once tho ground 
Is thawed and all equipment 1s on site. Tho probabiG costs oro: 

lcab®r and rental$ $3,5,000. 

Elec:trle•, piping, hf)(lter.;, Jyrnb&r,etc. 15,000. 

Total:- ＤｓｏＬｾ＠

Thawfng this gr.,und may be dlfflcu tt but tho mlno personnel can oxporlmcnt 

with spoce hcatora and determine If ti'l h; is feasible. 

The folic-wing operatlnrt proftt to bo oxpeded from the cyanide 

plant Is based on proJected mill heads f(!( July, 1969: 

Nat smelter rotvm/month 

Oporatlng eosts/monHl 

Not operating prcf,t/month: 

$58,000. 
12,000. 
ＤＴＶＬｾＮ＠

On th.s bods of those flgures Jt can bFJ $tiGn that the cyanide !)font will pay for ft&elf 
well before the end of the year. 

The recommendation to conduct cyanide t91ts on the present tollinga 

i! Important, for the rotulh of th01o ｴｍｴｾＬ［＠ will enable tho following queltlons to 
be answered rnoro accurvtely: 

t. Whet ･ｾｯｮｯｭｬ｣＠ gntn wlll re&ult from ｯｾｬｮｧ＠ the cyanide plant on the pr01ent 

low heads and In this ore whore the flotation proeoss h fairly officiant • 

2. If the cyanide plant Ia ･｣｡Ｚｾｮｯｭｬ｣｡ｬｴｹ＠ viable on these tails then plans must be 

macb to atockpllo tails from the eyanldo plant In ｡ｮｯｴｦＬｾｲ＠ area whllo tha old 
tails arc pumpod to tho cyanide plant for trcatmant. 

3. tf tho taJts show t+aat thoso tails roqulro furthor treatment then the need to 

bring the. cyonldo plant Into production lmmodlatoly, desplto cootly acHeno 

woathcr condltlona, may not be quito 10 urgent as no 101101 aro occurring that 
w111 not bo rocovorod later • Hawc,or, the capacity of the cyanldo p&ant Is limited 

cmd the lou talla to be procouod ovor and above the reguJar mill nm the bettor. 
Tho rotum of thoso talllngJ will reprosont a slgnlflcant oporatlng cost. 
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(D) O?ERAHNG RECOMMfNOAT!t.JNS, 

For the compilation ｾｦ＠ th ｾｳ＠ report the 'Wf'lter has ｩｮｳｾ｣ｴ･､＠ the 

'At. Nansen miff and metallurgy ｊｾ＠ c0f!!'1dttmb!e detail. Most of the 

raemnmendatlons prepnted hCHe are of on op\Wotfng nature nat Important to 

tt,e genemt purpose (){this report, \Aihleh k to odvllft l'nanagsment of the 
vklbltlty of the mine-mill opemtlon; howwer, becouse they wlll probably 

be of some oalstance to the operating staff and because the wrlten have 

dlscUSNd them wtth the staff at the mill, they are presente4 In tho Appendix 

of this report if'l ｳｯｭｾ＠ detail. In the ｐＮＮｾｴｷｵｾｬｸ＠ pages thP. flowsheet and the current 

operating probteP.tS are described ｡ｬｯｮｾ＠ with recommendations for OYercomlng ths 

Iotter. The problems are discussed In order from the beglnntng of the mill (flowstleet). 

The recommendations described In the Appendix ore simple end easy 

to Implement and are necessary for o more effective op&ratlon but are not necessary 

for the conclusions derived In this rsnort. The type of equipment Cll\d generai 

layout In thlt plant Ia such that It con be em efficient cmd ea.y mill to operate 

and should attract a fairly stoble work force. 
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CONCLUSIONS 

MINE PERFORMANCE: 

ｓｴｯｾ＠ preparation and mine dGVelopment at the Huestis mine are not 

a& advanced as they should be In view of the fact that the Huestis Is required 

to eorrr all production until the cyanide plont ir, operable. However, thi!; 

deficiency li being remedied. it i:. most· criticol to the future mine operation 

that t·he rocommended deveolopment program be undertaken without interruption. 

The 1top411 at the Huesti1 are presently capable of dellvarlng 200 tons per 

day of profitable ore to the mil i and will attoln that t.:srget in ｾｬ｡ｲ｣ｨＮ＠ The cvrrent 

dweloy.me>nt drifts wi II supplement thIs stope oro. 

The 1'...\t. Nonsen mine ｰｲｯｩｾ｣ｴ･､＠ production ｩｮ､ｩｯｯｴｾ＠ that o progreuive!y 

Increasing gross revenue to about $300,000. per month ln .July, 1969, I!; 

ｰｾＮｳｩｬＮＧ＠ ｾｾ＠ If operating conditions continue h> be norma I and the recommended 

deve J.,pment ia rna into ined. 

Ml Ll Pf:RFOIU\ItANCE: 

The "'*. NCinsen mt!l, withotJt the cyanide clrcvlt, he& been fiafisfactorily 

ttmod-up without lericus dlffie;ulties. Numerous miner ln!ltallatlon5 and odjust­

me.nta to the metallurgical procedures should be made to lnc:reaae the efficiency 

and reduce the operating cosh of tht!' plant; however 1 these are not critica I to 

tt1e ovemll profitable operation of the mill. 

Tho cyanide plant is e5timatoo to c:Oit about $50,000. to put Into opf<lmtlon 

and It is recommended that this b@ done oi iOCn as ｰｯｾｩ｢ｬ･Ｎ＠

ｬｨｾ＠ projected perforrmmca of tho rnill, based on the proiocted mine 

prodllction detallod ln thfs·rep'"'rt, ｉｮ､ｩ｣｡ｴ･ｾ＠ that a satlifactory and jlrofltable 

ope.-atlon will be attained within n few months even without the cyanide plant, 

with the cyanide plant It will be excellent. 
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ft. -1 

1. TI--e ｭｩｮｾ＠ cars dump •ｊｲｾ＠ f·.r0ugh o grl:u !y onto 1'.2 pan conveyor that 

h -:vrrent!y operating with a t:onv:!y-:Jr ｾ［･ｬｴ＠ ｩｮｳｲｾ､＠ of the proper pans. Thl! i! 

undoubtsdty o ternporary measure ｾｲＺ､＠ ｴｾｩｳ＠ unit wll! operate with Ins maintenance 

and attendance when the ｰｲｯｰｴｾｲ＠ pons ort'.l installed. 

?. • rr,e pon feeder ､ｩｾ･ｨｯｲｳｾ＠ chute has a supporting "I" beam that i' 

loeated teo ､ｯｾ･＠ to t'-io , l tonvsyor -2nd will cauu.e b iockoge and spi Its tho I· 

ｾｲｾ＠ ilme;· ﾷｾｯｲｾＺＭ［ｵｭｩｮｧ＠ ､ｾＡ｡ｲＡ［＠ ｾｩ＠ ｾｲｴＭﾷＡｦ＠ o!l o ce>tutcmt rit> hazard. F;.:a!sing this 

member well above the flow of ｲｮｯｴｾｲｩｯｩ＠ is o simple operatl0t1 and wiil eliminate 

\t;i<; problem. This lei!der ond COOVEi)'Of unit mould operate satisfactorily Ytitheut 

. .;onstant attendon ce • 

3. The disc:hargfll ｯｰｦＢｮｩｮｾ＠ from the-:: ::Qtlrse ore bin reqvirfi ＤＰﾷｾ＠ heovyr 

or;d-Jor f:.ht.1i'l!l or similar weighh to centro! the flow of ore from the vibrating feeder. 

ｔｾ･ｳ･＠ weights will enable the c;nJs};er 01)8rotor to feed !>faodiiy rather than 

intermittently os is presently done . 

-i. 1'-Jo. ? con• ｏｽＧｏｾＧ＠ ｴｲｯｲ＾ｩｰＮｯｲｴｾ＠ (:;re from the vibrating feed# over a griz.'!l)' 

a!'\d into a Jaw crusher. The grh:dy ls ;xesently r:ot in opet\'Jtlon due to the 

presence of frozen muck in the ｦｩｮｾｳ＠ ·:hute. The jow cr.Jsher l! apparently operating 

ｷｴｩＭ［ｦ＼ｈＺｾｯｲｩｬｹ＠ with this arrangement. The jQw crusher appears to be doing very llttlo 

work and Is only crushing o small proportiOfl of the titTle compared to ｴｨｾ＠ c;one crusher. 

Thi& crusher ｳｨ｣ｾｫｬ＠ btt kept ｡ｾ＠ tht1 11inirnum iaw setting at ali ｴｩｭｾｌ＠ Thl:r vs.a of i.l 

grizzly before the Jow ｾＷｲｵＺｳｨｾｲ＠ ｉｾ＠ lmportont for two recaon•: (1) il· greatly redvces 

the chances of stalling the crushei' (esp5icla lly when wet fines are pr•ent) which 

could result in a meehanicol folil1re. (2) it ollows t'! greater tonnage throughput 

at the mlnirm.Jm jaw !ett lng. ｮＬｾ＠ fint't· ｣ｨﾷｊｾｅｴＡ＠ from the gri.u:ly ｾｾ＠ locotad too clo$e 
tc ｾｨ･＠ cro,;sher and ｣｡ｵｳ･ｾ＠ ｩｮ｣ｯｮｶ｡ｴＢｾｩ｡ｮ･ｐＮ＠ and lost time when o:dju$S'ing ｴｨｾ＠ setting of 

the iQWS • 

5. The Jaw crusher dtsc:harges into no • 3 conveyor and onto no , 4 conveyor 

to o double deck ... ibmHng sereen . lhe top deck. $Creen has 1" openings and ｴｨｾ＠

bottom deck 5creen ha$ 3/4" open inga. The ｳ｣Ｚｲ･･ｾ＠ i$ in e i01ed circuit with a 3 ft • 

ｳｴｯｮ､ｾｲ､＠ cone crusher. '.!·/hen dry ｾ･＠ Is crushed there l! no problem in the plant, 

If w·)t ｾｴｬ｣ｫｹ＠ ore is ever ･ｮ｣ｾｵｮｴ･［ＭｐＮＭＺｊ＠ th<u€ wlll be c.; Ｆ･ｲｨｵｾ＠ pmbl6m with the chute 

at the"t end of no. 3 conveyor and the ehutc from the sc:rHn undersize to the no. 

4 c«>nveyor. These chutes ore too flat for thE free flow of wet ore. Th ;, condition 

is CQUSed b)• no. 4 conveyor being indo lied too for away from no. S conveyor. 

5are ore two remedies for the ･ｨｵｴｾ＠ at no. 3 conveyor: {1) ｉｮｳｴ｡ｬｬ＼ｾ＠ high density 

nylon !ining in the ｣ｨｴＮｾｴ･＠ to reduce ｴｨｾ＠ &riction, (2) if (!) ｩｾ＠ not sotlsfac:tory 

then nos. 3 and 4 conveyors can be ex.tended a few feet unti I a satisfactory chute 

angle 1! atbined. The flnf'lt chute; from the screen could be lined with nylon. 

Thb would b4t a more effective applieotlon than the use of this material In the 

coaner no • 3 chute • 
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6. I would recommend that all conveyors thot ore not tlnd!ir the direct 

surveillance of the operr.rtor b('!' equipped with a ｾｾ＠ of ,S(i-!dlers at ｲｨｾ＠ tcli! ·y,d 

heed ｰｵｬｬｯｹｾ＠ for positive belt tmJnlng. Thfs would cost approximately $65.00 

per conveyor • 

7. The most sedous foult wft+t the crushing plant Is the lack of dust 

control. 'Nhan crulh lng frozen ore the conditions ore lntolorable and wi !I resu It 

in closure of the plant if observed by the inspector. Costly repairs and dow" 

ttrYl(' {:an be expected soon because 3!&etric motors ore not dosisned to operate 

in such conditions. 

9. There are two dischc.rga ooanlngs on each of the fino oro bins that 

feed onto nos. 7 & 8 eonvayors. Both thes& conveyors ara ruMing 2-J tlmeii faster than 

they should. The condition necessitates oulllne from ol"e chute instead of ｾｷｯＬ＠ thus 

prod•Jdng :osa ore blending effect. This also Increases the chcmce of tho mi !I running 

empty foro period tf one chute plugs •. A.t present thew conveycrn need creep only 
n fraction of an Inch to cause a !pill. Thla can easily be rectJH!Id t:;y reducing the 

width between the ddrt boords and lnstaiUns a !et of roidlen or.. ead-; conveyor. 

The preser.t wo-c:·den ｾＭＬＧＺｉｏｲ､ｲＮ＠ U!'ltld k• adjust the flow of ore from the feeder should 

be replaced with a vertlcol tnetf:\'1 gate whh o!Crew ｲＮｾ､ＨｖＤｴｭ･ｮｴＮ＠

9 The feed chutes to the mills will cdways boa costly !T<IfntMoncf! item 

unlen they are redesigned. A $and box should be built to obsorb Hole energy of 

the cyclone U!!"'Mrflow 0:1d a skirt !n!talled around tho apex to direct thia ｦｬｯＭａｾ＠

Jnto the sand bolC • Ore from tho conveyor should drop onto a bftd of ore. 

(These concept& are ､･ｭ｣ｮｾｴﾫｩ＠ in o aketch left in the milt office. The balls 

can then be fed Into C! curved 4'' plostlc: pipe as shown Jn that skdeh). Ths 
above chutea should be used in conivnetion with drum ｦ･ｾ･ｲｳ＠ which will be 

m•.Jch superior to the creHnt ｾｲｯｶｴ＠ type of feeder bvt a I so moro expeNive. 

The above modiflcctlon& wll! Ｙｬｦｭｩｮ｡ｴｾ＠ the excessive c!e:mup problem that 

is presently encountored • 

10. The mc:st serious dofeet In the flotation efreuft Is In the froth launders. 

They are quite Inadequate and &hould be dlsc:Qrded os soon as new on• are mgde. 

(Dmwln91 for new ortos have been left In the mi II offlce by ｴｨｾ＠ •.vrlter), These 

!aundan create o greot deal of unMce!SCI'ry work for the ｾｰ･ｲｭｯｲ＠ and make It 
!mposslbla for them to maintain any ｍｾｭ｢ｬ｡ｮ｣･＠ of den51ty control. No abla 

flotation operator would tolerate this eon.ditlon for long. 
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ll. Tho flotation circuit corni.U of two banks of coils ad two conditioners. 

Ono side Is caUod a su lphido circuit and the other Is caUod an oxide circuit • 

lha concentrates from both banks ot ceH• dlacharge to a 14' x 9' thickener. The 

thickener underflow Is filtered ond ｴｨｾ＠ overflow goes to woste during the winter 

months but Is roroutod to the auiphicie ｣ｯｮ､ｩｾｩｯｮｯｲ＠ when freezing conditions are 

leu awere. lho thickener overflow is quite dirty and roprasonh a significant 

unrecorded iou. Thts lOll is aggrovoted by the exeoa wottw rc:quirod on the 
ｦｩｃｾｍｴｩｯｮ＠ launderi. Tho oddltlon of about lQ-15 pounds of flocculent per 

month wouid produce a cleor overhow on this thickener If it is fed correctly. 

12. A pumping probiem presently exlsn between the thlc:ic.ener and fi itor 

and is cauwd by the ;ogregation of ·sands and 5Jimas In tho thickener and an 

Incorrect pump speed. U1is can be corrected by ensuring that the thlclcener 

underflow Ia adequotely ｦｬｯ｣｣ｵｩ｡ｾｯＮＺｩ＠ and by slowing the pump to a speed tr!Qi will 

produce slightly more feod to the thickener than It CGn oonclle. tf line sanding 
ｰｲｯ｢ｬ･ｴｮｾ＠ ore encountered the pres(int two inch pipe 'ize should be reduced to 

ono and a half lnc:hos. \-V1th propgr thickening and a ragular filter bog <;hanging 

schedule It ｬｨｏｬｾｬ､＠ be pouible to fliter ren to twalve bcxes of cancttntrote p4=r 

shift • If ｡､･ｱｕ＼Ｎｾｴｯ＠ storage oan ;t bt': aUaint:d in one thickener then the oth41r 

thickener shauld be utilized. 

a.;. Tho present loading aystom w111 probably be altered this year when the 
2.5 ton contalnon wl I I be ｾｮｴｲｯ､ＡＮ［｣･､＠ by White Pan and "Vkon N>ute. The present 

loading systom lhould have the foilowing modiflcatlOfts rr:.ode: (l) The rcllor 

conveyor leodlng from rhe filter diKharge tn tho &eole ｾｯｵｩ､＠ ba inclined enough 
10 that one man can readily push thu full box to tho ICGio, (2) Tho present 

concentrate box hoist ahou ld be motorized 10 thot one man can ｮｾｯ､ｩ＠ ly transport 

tho boxes to tho atoroge areo. (;f'Cfll'So of the location of the thlckf!nor and 
the tailings pump box there h iitt ie tnot con be ｾ･＠ about providing transportation 
on.-:1 uorage of tho empty 1 SO pound cc>nta inor' to tho a reo of the flitur dlschargP-. 
Howovor, it is relatively acuy to ｯｲｬｦｗｬｾｚＮ･＠ the personnci 10 that there are two men 
available for tn01!ln9 box• when required. There shQJid be no diffiqJlt)• ｯｸｾ･ｲｬ｣ｮ｣｣､＠

for one n111n making up, loading, 8rlmpiing and atacking twelve to fourteon boxes 

of concontrato por lhltt • Th 1s man should bo under the ml U supoiV I sera • The 
laading of truc:ks would require on additional mean or two for obout an hour. Tho 
ptcaont tliftfJI uaod for hoisting the loaded boxes of cc:m....,trate are poor and 
ｦｾｮ､＠ to damago tho boxos. An arrangemont similar to the akatch loft In tho mill 

offlco can be made up oaslly and damply • 



SAMPUNG & METALLURGICAL CONTROl: 

The !Mnonnel of t+!Js !'kmt were operating under a serious hand1cap 

when no aaays were available to them on a day-to-day basla. Now that the assay 

office Is functioning normally Jt f' most important to have tho metallurgical accounting 

•ystem set up so the maximum arnotmt or Information Is obtained os soon as poulblo. 

lhe following dolly samples are n01;:emary For proper mi II canhof r 

l • Head ｾ｡ｭｰｬ･＠ i !"0"!'1 the cyelone overflow. 
2 • Ta II sample from su lp,h Ide ce lis • 

3. Conc:entrcte sample from sulphide cells. 

4. Concentrate 50mple from oxide cells. 

5. Tall sample from oxije cells. 

6. Concentrate $Cirnp!e from boxes. 

The results from these S.'1!Yrr.:·les should be cc:ilculated each day o:s. shown 
on the example forms left at the mill ｲｾｦｦｬ｣･Ｎ＠ The pr&aent pmdice of ouoy,ng each 

box of concentrate lli ｊＢｾｯｴ＠ ｮｦＡｉ＼ＺｾＳＨｈＧｙ＠ ＢｾＱ､＠ ls va!')' ｾｩｭ･＠ ccnsumlng when such a t;.ocklog 

o-f GSiCJYS "'rMh ｴｯｴＮｾ＿＠ done • ｲｮ｡ｾ＠ ﾷ［ＮＮｴｾｬＮｖＱｦＩｬｦｬＵ＠ shO!.tJd be C'l!"l'!POt1too into ｯｮｾ＠ doy''i 

production with one aasay for ｾｃＢ［ｨ＠ ｾｾﾷＬ＠ proouction. 

The milt sompltng sched-...Jie mu1t be ｯｲｾｮｬｺ･､＠ 50 that the results of a 
doy•s production Is known the followln9 day. At present there i1 only etta drier 

on the property and that Is !-:x:ared M" ｾｨ･＠ oss:ry offtco. The dclfy 110mpie (;tit,.Jff 

shevld coineid1J with the end of =k.y r.htft when the filtering ':lf the ､｡ｹＧｾ＠

concentrate ｰｲｮ､ｶｾｴｩｭ＠ has been compi.gted and tron$p<XffJtion is cvallable for 

taking the somplet to the assay office. 

Sampling for meto ifurQi :.'l \ c :M'\trol ln the rnl!1 is of parn"'lount impQrtance 

and Is the key to the ｧ｡ｴｨｾｲｩｮｧ＠ of ｵＡＡ･ｾﾷｾｾ＠ information thot is neceuory to operate 

at maximum economic iove!t. Greef ('QHI is req..t lrod ir: $eHing up the ;ampliflG 

points so that the corToct sampling techl"!lqve con be used. Strict suporvfslcm 

must bo mafntolne:1 at o!l tlrn\!11. 

There Is need of ｾ＠ ･ｯｮｴｬｲ･ｵｯｯｾ＠ ?f09rctm of mi!! t'jsttng and some of the 

ｾ＠ ｦｭｾｲｨｭｴ＠ polnh ere ｬｩＡｴｾ､＠ ｴｾｫｷＺ＠
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l. The quantity of ｣ｯｾｲＺＭｳｲ＠ 'ulphcte in no. 2 bcmk. 
2. The u.e of R404 colleel·or in no. 2 bank. 

3. The use of i.ldium ｩｵｬｾｨｩ｣ｩ･＠ ln no. 2 bonk. 

4. lhe effect ot pH with soda alh in no. I bank. 
S. Screen onalysa5 on tai1s and concenht.'tes. 
o. Determination of ref,;t.Necy at cogrset !;fines. 
l. Laboratory c:yen ida hoists on nos. I "no 2 bani.. rai is and nil I iutQds. 

rr,e detenninat\Ofi ｾ＠ the ;OOXfinum capacity of the rniJI or the mmimum 

grina at which recwer1 can be maintained 5n the ｲｯｵｾ･ｲ＠ flotation it lmportont 

lnfomaation that Is rwqulred for mill eperatlon and mine planning. A coane gdnd 

will reduce the grade of rougher ｾＧＢＧｬ｣｣ｭｴ［｣［ｊ｡＠ but the re-grind mill ｾｬ､＠ up9f0de 

t·his pro<klc:t lC;-251·c. when instui lotion '' co.-nplete. 


