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INTRODUCTION

Recent exploration work on the 01cd Nick Property of Arctic Cold
and Silver Mines Ltde, 2t Bridesville, British Columbia, has indicated
nickel mineralization grading 0,20 % to 0.25 % nickel in an altered
quartzite band approximately 2600 feet long and 400 feet wide. The
fine intergrowth of pentlandiie, pyrrhotite, and pyrite is not corducive
to economic recovery using conventional metallurgical processes, and the
conclusion was reached that;

“Under the present economic conrditions, further exploitation of the
nickelifercus mineralization occurring in the Bridesville area is ngt
feasible,* *

Since that time, Mr. Egil Livgard, of Arctic Gold and Silver Mines
Ltde, has investigated and studied the application of bacterial leaching
: and the possibility of applying these techniques to the 0ld Nick Qickel
mineralization. vSaﬁples'have undergone extensive preliminary testing at-
the British Columbia Research Council Laboratories to establish the
leachibility of the material., Results have been encouraging, and more
advanced stages of testing have been recommended., Bacterial leaching
techniques introduce a new set of economic cenditions which warrant study
and consideration,

In view of the favourable test results to date, it is the purpose
of this report to compile and present the work completed in the initial
study, and outline the next stages in the testing'program as recommended
by the B.C. Research Council., All laboratory work will be carried out at
the Council's facilities, and field testing will be done under their

supervision.

* Newmont Mining Corporaticn of Cano, Ltds, 15967-68



An appendix has been included to provide the interested rcader with

copies of the reports from B.C. Research and Seymour Laboratory Ltd.

SUMMARY AND RECOMMENDAT IONS

Results of preliminary shake-~flask tests on finely ground samples of
nickel mineralization from the 0ld Nick Property show;thatmicrobiologicél
leaching is a potential means of fecovering the nickel, More advanced
testing ié warranted to evaluate the economic Feasibility of leaching.

The program recommended by B.C. Research consists of column testing
on various size fractions of the minerzlized material, followed by a field

pilot test to study the process on the property.



SUNMMARY AND SIGNIFICANCE OF IMITIAL STUDIES
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British Columhia Research Council

Praliminary studies in the form of shake-flack tests on fincly
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ground material were designed to sssuss the le iiity of thz minecrel=-
ization quickly and econcmically. The resultis mdlcutU that micrcbiclogical

leaching is a potential means of recovery for the nickel(?).

(4]

Three samples were chosen to represent the mineralized rock tyce

[¢]

underlying the praperty. The nickel grade is not significant as this was

not a consideration in their selection. The rock types tested were:

1) Meta sediment
a) grade 0.13% nickel
b) 75% recovery in 66 hours
c) an acid producer

2) Quartzite

) crade 0,097 nickel

) 99% recovery in 66 hours
) an acid producer

O U

3) Ba intrusive

sic
a) grads 0,20% nickel

b) 3% rocovery in 66 hours
c) an acid consumer

On the basis of these results the Council recommends that further testing
is warranted to determine the economic feasibilty of leaching larger

mineralized fragments({1),

Preliminery microbiological lecaching tests on a concentrate mace

from the same material showed excellent leachibility, At present, however,

the concentrate grade is too low to allow an economic rate of recovery, and

further metallurgical studies will be requiredtc assess the feesibility of

up-grading it,
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Scvmour [aboratory Ltd.

Mr. GeRe Ekins, Rescarch fectallurgist, has revicwoed the rooulis
to date on flotation tests cerried out on finely oround samslos of the
pol

mineralizetion under censidcration.
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flcat have been produced, but a bulk float
cleaner float has not boen evaluateds, Mre Ekins sugcests thet mast o

the ganque material could be cleancd out of the rite denressing flcat
gang py 2] g
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and the resulting concentrate would be considerably upw-gradzd/

RECOMMENDED TEST BROGRANM

Laborstory
To further essess the feasibility of producing & higher grade
concentrate Seymculr Laboratory Ltd, has recommended that a limited beuch

test program be carried out as fcllows (2,3):

1) Produce a bulk float to obtai
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2) Produce a cleaner float to reject the gangus material,
3) Study avbyriﬁe-depressing stage to separate bulk concentrate into tug
productse
4) 1Initiate a smzlter evaluation and a bacterial leach fest on the higher
grade producte
5) Initiate bacterial leaching tesis on tle pysite produst.
The cost given for this laboratory work was estimeted at $800,00,
In addition to the laboratory studies on concentrating the material,
Ekins also recommended a pllol scale test on the property to study the results

of the leaching process on the broken cre under fisld conditions.

The recommendations cof the Research Council include extensive

laboratory testing, and 2 pilct leachin
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The next stage in the lab, progro. consists of cclumn lesching

«
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gsts to study the effect and reaction rates of the process on variou
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sizes of mineralized foagments. The rezcder is referred to the appondi
end the copy of the Bale. Rescarch report for the detesiled cutline of

these recommendations (1) In general, 3 columns will be required to

-t

study lecchibility on a =2 inch, 4 inch, and 6 inch size fraction. Duplie

cate columns are set up so that certain variables can be adjusted and tho

.

]

resulting effects measured against the standard or fixed columne

Approximately 100 lbs, of meterial is reguiredfor each column, so a total

1 ~
.

of 600 lbs. will be supplied for thié phese of the program,

>When the column testing studies are completed the results can be
gorralated with the shake-flask tests and applied to samples froum other
areas and depths within the deposit.

The cost estimate providea by B.C. Research for the lab. work was
given at § 7200.00.

Following discussions with B,C, Research Personnel it was egreed
that the pilot leaching operation at the property could operate concurrently

with the column tests. The work weould be done under the direction of the

Council, and results of the column tests could be applied to the field

+

study as werranteds An element of zisk must be recognized in under-

C

taking the field pilot test and column test concurrently in that if the
latter is unsuccessful the pilot test will be superflucus., However,
from a practical point of view considerablie times can be saved by telescoping

the field and lab studies, The overall test progrem could be shortened

on and cocrdina

e

by 12 months with proper initiat ticn of the two test phases.
BeCo Research has carried out preliminary testson a low grade

concentrate, The major operating expense to be considered here is oxygen

consumption; and a series of experiments is recommended to dtermine the



To summarize, Seymour leborciory Ltds has recommendod @ banch testing
program directed towords producing @n us-gradoed nickel concentrate uhich
weuld then tndergo micrcbiclogical lesch tests.
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The British Columbia
'ing studies on various size fracticns to assess the econcmic feasibility
of leaching broken rock, A field piloct test will be reguired to study

the process on the property and cbtain firm data on the feasibility of in-

place leaching.

Cost Estimnia:
1) Netallurgical bench testing 8 830,00
2) Column leaching tests 57G0,00
(Shaks~flask tests, 4 @ £300.00) 1230,300
3) Oxygen consumption tests ‘ ‘ ‘ 2000.C0
Contingencies @ 10% _ 970,00
Total (Labo) $40,670.00

Field Pilot Test

The field pilot test site has been located to include bedrock

m

representative of the mineralized material under study. Section 1200
has had sufficient drilling to provide a reliabler indicetion of continuity
and grade of minmeralization {Figure %), Figure 2 illustrates a sugoessted
location and orientaticn for the teobo

)

It is recommended that the pilot

Py

[

st area have the configuration

of a trench 100 feet by 40 feet by 20 feet deep, Th

[

long dimension

should lie across the strike and be oricnted ¥ downhill® as much as possible
to fecilitate drainage of the pregnent sclutionse.

Drilling and blasting will be reguired, and fragmentaticn to 2 4 to

aterizl must then bz excavated

©
=

6 inch size will be imperative. The bisken
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and the bottom of the tronch secled to minimize the loss of the soluticns

through seeopages In order to susply tho nocoessery oxygsn to suztein

is generated, sufficient oxygen should be avazilable through netural convection.
The walls of the trench should zssist the overall reacticn in that much of

the heat generated by the prccess will be retainede
At the lower end of the trench a sump will bz reqguired tec catch the

graining soluticns and fecilitate sampling ond re-circulation,
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At present, the design and construct

is under discussion with B.C, Rescarch Perscnnesl, The following prelim-

inary outline is presented teo provices the reader with an idea of what is
inyélved, and an estimated caost of estzolishing the project.
1) Drillinc and Blestimo:

When the final size and configuraticn of the test has besen estzblished

Dupont and Ceisle will be asked to provide technical assistance in deter-
p

mining drilling and powder reaquiremsnts te achieve 4 to 5 inch fragmentaticn,

Cost estimate (Preli inaoy) $ 10,000.00
2) Excavaticn:

Following blasting the materizl will be remcved, the bottonm of the

excavation sealed, and seration pipes installed. A quantily of the blasted
material will be taken for the previously outlined laboretery test programse
Cost estimate;2C0 hrse. @ $25,08 ¢ 5,000,00
(Model 977 track loader with a 2 vd. bucket
and ripper-~Porsonzl comm, with Mre Edwards
Finning Cat.)

The 200 hours estimatcd includes the roplacament of the muck afier the

bottom work has been completed,
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3) Drainmcoa and feometion:

Following
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mathod of scaling the bot
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To provide the esration reguirements 6

Cost estimates
z2) Gravel;
b) Poly Shee

excavation the bottaom will
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%) Aeration Svstenm:

When oxygen reguiremen

will ba required,
Cost estimate (Prel

5) Pumpinc and Sprink

iminazy)

circulate and re~apply t
B.Cos Ressar

which will appiy the solut

and sprinkler systenm
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Cost estimate (Preliminany)
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“"evened up® with gravel

s-ef 10 mls poly cheeting laycd cown ccross the trenche. Thz
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G3 250,08
Rode

oc _A0030,08

will be reqguired to

studies are recuired at
tion and the timing cycle

$20C0,0C



- CCST ESTIWMATE

I Field Pilot Test
Drilling end BIGStingv $1G,000.00
Excavation | ‘ _ 5,020,008
Drainage and Aeration 4,400.08
Agration System | 50C,. 60
Pumping and Sprinkler Systems 2.0C0.CT
Labour estimated at 4600 man hourss, $2.50 / hroe : 4,000,080
Contingencies @ 15% 3,738,000
$ 26,635.00
IT Labaratorvy Testing 10,675,080
B.C. Researdh censulting services 2,300,080

e $ 35
No cost allowance has been made in the above estimate for road
building ower line imstallation, ecr construction of any bulldings which may

=2 =

be required,
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JChn Sa ‘u’incent, MQSC‘,, FchAaCug

Vancouver, Ee.Co
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I, John S, Vincent, with busincss end residentizl addressce in
Vanéouvcr, British Coclumiisz, do har;by certify thet:
1. I am a ccnsuiting mining geslogist,
2. 1 am a graduate.of Quecn‘s Universily, E.Sce, 1559, Geological Scienc
and of McGill University, M.Scey 1982, Lconamic Geologye.
3¢ I am a Fellow of the Ceclogical Assccoistion of Concoda, and I have
applied for registration in the Assczistion of Professicnal Encineers
of the Province of Gritisin Cclumbiae
4, From 1962 until 1669, I wes engzocd as @ ming explorciicn opeclogist
with the Internctional Nickel Coe. aof Canada Lids in Thompson, Manitob
5. I have not recelved, nor do I expect to receive any interest, dirsctl
or indirec%ly, in the propertics o sccurities of Arctic Cold & Silvs
Mines, or of any associated companys.
R%sp:ct?ully submitted,
B . - o oLk ;-/\\
“John S, Vincent, M.5C., FeGeAuCo,

Vanzsouver, B.C.



I, John S. Vincent, of 4859 - 124 Avc lhu, Delta the Province of

British Columbia, do hereby certify that

1. I am a consulting geclcgist.

2. I am a graduate of Queen's University, 2.Sc. 1939,
Geological Sciences and of McGill University, M.Sc. 1962,
Economic Geology.

3. I am a Fellow of the Geological Association of Canada, and a
member of the Association of Professiona] Engineers, 1n the
Province of British Columbia.

4. From. 1962 until 1569 I was encacged as a mine exploration
geologist with the Internationai Nickel Company o7 Canada Lta.
in Thompson, Manitoba, and since 1969 I have practised my
. profession &s a consulting mining geologist.

5. I have not directly or indirectiy received nor do I expect to
receive any interest, airect or indirect, in tae property of
Arctic Gold & Silver iines Ltd. or of any affiiiate company.

6. The following report relating to the 0id Nick Property is based
on information made avaiiable to me from geological reports and
maps in the files of Arctic Goid & Silver Mines Ltd., and from
Government publications.

Dated at Vancouver, B.C. this =1

cday of October, 19J.awnwv




8,C. Raseaccn, Ore D.We Duncen, r&

Seymour Laboratory Lidoy e Gohu
Seymour Laboratory Lides ¥ro Goho
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4. Depending 1 eand 2

above, set up a pi d it ©o

develop firm econcwic dota and oscrating experience.

The cost of Ltem 1 wilil be $4,5606. ZItem 2 will be

$1,500 1if done in conjuncticn with Item 1, $2,500 if set up later. The
cost of Item 3 will depend on the number of samples examined but will
range Ifrom & high of $575 for one individual sample down to $300 per
sample.for four or more examined &t the same time.

As required, the services of £.C. Research will be
available to assist cn & comsulting basis with Item 4. The rate will
range from $65 to $15C per day plus expensces, depeanding on the people

involved.

Our preliminary micro
concentrate made frowm mincralizatic
reported to you on November 1z, 158
leachability, but duc to the low nicke
our econonmic evalueation of 2z 100-tou—
was not encouraging. You felg, nowuve
the fi e to su

ixed cost would decreas S
would become econcmically feasible,
being oxygen consumption.

In order to evaluate fhis process it will be necesszary
to determine the oxygen consumpiion of the nickel and iron suliidces.
This consumption is a fumction of the horsepower input, bacterial
activity and percentage of solids sugpension. We recommend that a
series of experiments be designed d rmine optimum horsepower re-—
quirement and the rate cf ouygen umptlion. For tnese experiments
we would require approximately 20 1b of concentrate and would expect

the cost of such a study to be about $2,0008.

The above ewnerimente will fivmiy establicsh the commercial
feasibility of leaching the ove and/ov the counceatrete Irem the Arvctic
property. -We look forward to being of service to you again in the near

future.
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Egil Livgard }l?h7w~m /J
1 e UESE yisuil)|
G.A. Ekins, Seymour Laboratory Ltd. = Rl

Summary of my letters of January 1l6th, and February

16, 1970 - re "01d Nick" property.

Reconmendations:

That a pilot scale test be conducted on the property

to determine the nickel recovery that could be expect=

ed from bacterial leaching of the broken ore. If this
phase is successful then it should be followed by lab-
oratory testing to determine the most economical way

to recover the nickel from solution. '

That a limited bench test program be carried out to

determine - ‘

(a) If overall recovery can be improved.

(b) 1If the concentrate could be split into a high
grade product and a lower grade high pyrite
.product, which then could be processed separate-
3
iV,

vy
1
G.A. Ekins, B.Sc.
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To:. S & N Managment Consultants (Cont'd.) evesiaoescenss

(¢) A pyrite depressing stage to separate bulk conc't into
two products. '
Y nel

nelter evaluation and a bacterial leach test on the
gh ra ' :

de product.
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bench test work to produce the two products

Cost of the < o
proximately eight hundred

e be m :
for further evaluation would be ap
dollars ($800.00) -

Yours truly,
SEYMOUR L&BGPA”OAY'LTE

pﬂﬁ»/%/ e

G. A, “Ekins
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