
MAP NO:lO5D/l1 ASSESSMENTREPORT: X DOCUMENTNo: 093323

PROSPECTUS: MINING DISTRICT: Whitehorse

CONFIDENTIAL: X TYPE OF WORK:Auger Drilling

OPEN FILE:

REPORTFILED UNDER:E.Scott

DATE PERFORMED:June 1994 DATE FILED:January 25, 1995

LATITUDE:60 38 30 AREA:Whitehorse Copper

LONGITUDE:135 03 30 VALIJE:$1600

CLAIM NAME AND //:FYDS 1—16 (YB46593)

WORKDONE BY:B. Scott

WORKDONE FOR:B. Scott __________________________________________________________________

DATE TO Goon STANDING REMARKS:Seven shallow auger holes were drilled and samples of
tailings material from the old Whitehorse Copper Mines tailings pond

___________ ___________ sampled.
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(1) The Whitehorse Copper Belt: Mining Exploration and

6e0109y (1967—1980)
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N~ Analytical
LaboratoSs ftd.I

17/10/95 Assay Certificate Page 1

Brian Scott WO#15388

Sample # Au az/ton

WC-A1 0.005
WC-A2 0.008
WC-A3 0.004
WC-A4 0.010
WC-A5 O.004
WC-A6 &006
WC-A7 0.013

Certified by ()
Copper Road,Whitehorse,vi; ViA 2Z7 PIt (403) 668-4968 Fax: (403) 668-4890
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FEE.O? ‘94 23~O? TSL~-flSSR(EPSSK. 1—306—242—471?

CERTIFICATE OF ANALYSIS

TSL LABORATORIES
2 302 - 48th STREET, EAST

SASKATOON, SASKATCHEWAN
67K 8M

~ (308) 931•1033 FAX: (30$) 242~4711

SAMPLE~S) IROM
REPORT Mo.

S5994

SAMPLE($J op Pulp
INVOICE #:
P.O.:

REMARKS: Staven Scott

Au
ppb

#2. Ma;
ff2 Pit Tailing

so

40

. COPIES T0 Raffliz Seed
INVOICE TO: TSL Mississaug~

Feb 07/94
SIGNED

For snquirres on th{s report, p~enecontact Customer Servlcs Department.

P~~GE1

TSL Minirtg
Unit 3 - 1270 Fowater
Mississauga,
L4W 1PA

Ontario
Drive

CTA

$~rnp~es, Putps and Rejects d~cardedtwo months from the date of this report.
Page lc>f 1.



TSL/ASSAYERS Laboratories

STEVEN SCOTT 1210 FEWSTER DRIVE. UNIT 3 MIS I AUGA ONTARIO L4W A4 REPORT No M3107
P ONE #: (905)625 1544 AX # (905)206—0513 Page No 1 of 1

File No FBO4MA

I.C.A.P. PLASMA SCAN flat FEB-04-1994

Aqua Regia Digeston

SAMPLE# Ag Al Ae 8 Be Be 81 Ca Cd Co Cr Cu Fe Mg Mn Mo Na N P Pb Sb Sc Sn Sr Ti V W Y Zn Zr

ppm ~ ppm ppm ppm ppm ppm ~ ppm ppm ppm ppm ~ ~ ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm

#1 NAG 2 2.4 < 5 20 27 1 5 2.5 1 37 96 680 17 1.8 980 < 2 0 01 /5 330 1 5 10 ( 10 69 1900 130 10 11 74 ( 1

#2 PIT TAILING 1 2 2 5 20 38 < 1 < 5 2.5 < 1 30 92 1100 11 1 8 920 < 2 0 01 65 400 < 1 5 8 10 74 1500 100 10 10 72 < 1

A 5 gm sample ie digest d with 2 ml of 31 HCL/8N03
at 95 C for 90 sin and diluted to 10 ml with DI 820
This method is partial for many oxide materials

SIGNED
TSL/94



-~

Activation Laboratories Ltd. Work Order: 6150 Report: 6084

Sample description AU AG 11$ BA BR CA CO CR CS FE HF HG IR MO NA NI RB SB SC SE SR TA TM U
p1’B PPM PPM PPM PPM % PPM PPM PPM % PPM PPM PPB PPM PPM PPM PPM PPM PPM PPM % PPM PPM PPM

41 NAG 50 <5 5 330 <1 4 49 180 0,5 12.8 0.8 ci <5 6 11100 280 <20 0.8 27 <5 <0,05 <1 1.1 <0.5

#2 PIT TAILING 67 cS 9 287 <1 5 39 150 1.0 10.7 1.0 ci <5 cS 9060 <50 <20 0.8 21 <5 <0.05 <1 2.1 1.1

S .~ S



:~2’~’ ~ p .. ~

Activation Laboratories Ltd. Work Order: 6150 Report: 6084

Sample description W ZN LA CE ND SM EU TB YB LU Maes

PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM g

#1 HAG <4 132 4.3 10 6 1.6 0.6 <0.5 1.6 0.25 2.138

#2 PIT TAILING <4 89 6.i 13 7 1.6 0.4 <0.5 1.3 0.20 2.016

S S S



fl Xc::. 1: “.‘ •:‘.: . .. ::~..

Activation Laboratories Ltd. Work order: 6150 Report: 60848

SAMPLE DESCRIPTION GE CA

PPM PPM

#1 NAG 1.5 1

#2 PIT TAILINGS 1.1 1

I



Activation Laboratories Ltd. Work order: 6150 Report: 6084C

Sample description OS IR RU RH PT PD AU RH Mama

PPm P28 PPB P28 PPD PPB PPB PPB g

$1 NAG <2 <0.1 <5 0.4 11 15 11 cS 40.00

#2 PIT TAILING <2 <0.1 <5 0.7 <5 14 30 <5 30.00

I



4AKEFLELD RESEARCH
Division of FalconbridgeLimited

0. Box 4300, 135 ConcessionSt., Laketield, Ontario, KOL 2H0
,o 05-652-2000 - FAX 705-652-6365

cott, Brian Lakefield,July 18, 1994
ox 66
agish,Yukon, YOB iTO Date Rec. June24, 1994

LR. Ref- JUN9099.C94
Reference
Project LR9446352

CERTIFICATE OF ANALYSIS

No. Sample ID Ga Co

g/t

1 WC—0p#1 10 0.02

2 WC—OP #4 13 0.02
3 WC—OP #5 13 0.02
4 WC—OP#6 9 0.02

ss Calow

A MEMBER OF IAETL CANADA

Accreditedby CAEAL for specific tests registeredwith the Association



INVOICE

Whole Rock Division
ContactPerson:Ramiz Saad
GST Number: R132862640
Invoice Number: 90279
Date: March 4, 1994
Our ReportNo,: M3107
CustomerI.D: 5002

TO
Steven Scott
460 WinonaDr. #507
Toronto, Ontario
M4W 3V2

Attention: StevenScott

CUSTOMER
ORDER

QUANTITY I UNIT
.

DESCRIPTION
~

UNIT
PRICE

AMOUNT

2 PGM’S $73.40 $146.80

2 RARE EARTHS $1235 $25.50

2 30 ELJCP $1100 $24.00

2 GERMANIUM $17.00 $34.00

2 GALLIUM $1000 $20.00

2 GOLD $8.40 $16.80

SUB-TOTAL $267.10

GST(7%) $18.69

Total $285.79

fSL/ASSAYERS INC.

1301 Fewster Dr., Mississauga, ant. L4W 1A2 Tel (416) 6O2~823óFax (416) 602-8239



INVOICE

a No0 O0~2O3 (
__ LAKEFIELD RESEARCH
____ A DIVISION OF FALCONBRIDGE LIMITED DATE

Postal Bag 4300, 185 Concession St., Lakefield, Ontario KOL 2H0 ul Y 1 9, 1 ~
Phone: (705) 652-3341 Telex No. 06 962842

Fax No. (705) 652-6365

TO: Scott, Brian C 540 ) G.S.T.NUM8ERR101733426
: 66

T~r;=~ Vn’vnr~ ynn lTç,
Proj cc t LR944EB52

Attn LP. fl.~f ~JUN9099, 094

Ref.

Qty Description $ unit $ total

4 Pulverized 3.25 13.00
4 £4i Ga b GFAA — sol CC 00 104,00
$ £1.] 00 b: .<r~’ 13.50 54,00

SUB TOTAL $ 171.00

Analysis 171,00 171,00
GST 7 X 11,97 192.97
— Advance Payment 169,06 13.91

TOTAL S 13.91

Samolea WO—OPI. 4.5.6

PLEASE PAY BY INVOICE — Terms: Net 30 days. 2% service charge per month on overdue accounts.



.
.

.

•
~

C
p

.-
~

C

r
th

j
1

~
—

Cr
,

C
11

z Q
0

U
n 9

o
~

-i

C
>

Q
CD

t~
_

_
ti

tn
0

r
~

_
U

Z
—

-4
W

-
—

~
<

S
-
‘

-~
0

U
-
~

H
—

H
tT

~

t’l
U

In C
:0

In in i-
I-

’

C
, .3

C
L

)
C

C
)



TABLE OF CONTENTS

SECTION PAGE NO.

1.0 INTRODUCTION 1-1

2.0 SUMMARY 2—i

3.0 PROJECTDESIGN CRITERIA 3-1

3.1 Summary

3.2 Tailings Reserves 3—1

3.3 Magnetite Recovery Plant 3—2

3.4 Magnetite Specifications 3—4

4.0 SUMMARY OF CAPITAL COSTS 4-1

4.1 Summary 4-1

4,2 General Mill Building 4—2

4.3 ProcessEquipment 4—2

44 Additional Sampling Testwork and Data 4-2
4~5 Engineering Services 4-3

4.6 Indirect Construction Costs 43

4.7 Pre—StartupOperating Costs 4-3

4.8 Working Capital 4—3

4.9 Contingency 4-3

5.0 SUMMARY OF OPERATING COSTS 5—i

5.1 Summary 5-1

5,2 Administration Costs 5—2

5.3 Reclamation 53

5.4 ProcessingCosts 5-5

5.5 Packaging 5-7

5.6 Transportation 5-7



TABLE OF CONTENTS (Conttd)

SECTION PAGE NO.

6.0 PROJECTDESCRIPTION 6-1

6.1 Summary 61

6.2 PresentTailings Dams 6—2

6.3 Tailings ReclamationSystems 6—4

6.4 Magnetite Recovery 6—5

6,5 Transportation to Markets

6,6 Waste and Effluent Disposal 6—8

7,0 ABANDONMENT REQUIREMENTS 7-1

8.0 PROJECT SCHEDULE - 8—i

9,0 MANPOWER 9-1

9,1 Construction 9-1

9.2 Operating 9—1

10.0 ADDITIONAL DATA REQUIREMENTS 10-1



:!~

TABLES

TABLE PAGE NO.

2-1 CAPITAL COST SUMMARY 2--i

2-2 OPERATING COST SUMMARY 2-2

3—i APPROXIMATE MAGNETITE RESERVES 3--i

3-2 RECOVERY PLANT DESIGN CRITERIA 3-2

3-3 MAGNETITE SPECIPICATIONS 3-4

4--i CAPITAL COST SUMMARY 4—I

5—i OPERATING COST SUMMARY

5-2 MISCELLANEOUS ADMINISTRATION COSTS 5-2

5-3 WHEEL LOADER FUEL AND SUPPLY COSTS 5—4

5-4 PROCESSINGCPNSUMABLE SUPPLY COSTS 5—5

5-5 PROCESS POWER CONSUMPTION 5-6

6—i APPROXIMATE M-AGNEtITE RESERVES - 6-2

6-2 MAGNETITE DISPOSITION AT END OF SEASON 6—S

9--I OPERATING MANPOWER - 9-3



.
.

C
l)

ci)
Cl

)
ru

o
0

S
H

—
-I

o
o

a
z

z
z

O
D

I_
_s

CI) o
0 C)

til U C
a z

I
—

It
-I It
’

Ic -3 ~
1 C z C
D



Denison Mines Limited
Magnetite Project
Location Map
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1—1

1.0 INTRODUCTION

Magnetite is used in the heavy media circuit of many coal cleaning

plants. The consumption of niagnetite is largely relnted to the

quantity of material processedby the heavy media plant. Quintette

Coal Limited is presently consuming about 10 000 tonnes per year,

Luscar Ltd., near Hinton, Alberta consumeabout 17 000 tonnes per

year.

At the present time there is no producer of magnetite in Western

Canada. All the magnetite consumed in B.C. and Albêrja comes

from a stockpile owned by Craigmont Mines Limited of Merritt, B.C.

The stockpiled material is of inferior quality and is being consumed

quite rapidly. Accurate data is not available but at present sales

rates the stockpile should be exhaustedby 1990.

- For the foregoing reasonsDenison Mines Limited have a continuing

interest in securinj -an alternative supply of magnetité. It has

been noted by Mr; V.V. Jutronich that the tailings which were

produced by Whitehorse Copper Mines Ltd. fn the Yukon Territory

contained significant quantities of magnetite, A preliminary inves-

tigation including sampling, metallurgical testwork, capital and

operating cost estimates was completed in October 1984 with

encouraging results. Work has continued since the initial report

was issued and has resulted in refinements to the capital and

operating cost estimates. This report summarizesthe October study

as modified by more recent findings.

- LI



2—2

TABLE 2-2

OPERATING COST SUMMARY

Item C$ 1984/a

Administration $ 142 000

Reclamation 104 000

Processing 365 000

Packaging 88 000

Transportation - 2 800 000

Tot~s $ 3 499 000

$ 87.48/1 product

.

w



3—2

3,3 MAGNETITE RECOVERY PLANT

The design criteria which follow are based on a projected market

demand, an operating strategy which recognizes climatic conditions

in the Yukon, preliminary metallurgical tests and background data

from other relevant operations.

TABLE 3-2

PROJECT DESIGN CRITERIA

C

Production Cntena

Annual Magnetite Production 40 000

Operating Time — ProbessPlant h/s 1 600

- h/day 11

d/weelc S
- weeks/a 29

Production Rate tlh 25~O

Product Grade % magnetite 92.0

Plant Feed Grade % magnetite 2O~Q

Overall Recovery % 92.0
Plant Feed Rate tfh 125.0
Annual Tailings Reclaim Bate t/a 200 000

Tailings Reclaim

Method Wheel Loader and Reslurry

In—Situ Density tIm3 1.9

In—Situ Average Moisture 10.0

Reclaim Reslurry Solids 50

Reslurry Surge Time in 10



_________________________________________________________________________________ 4—

Conditioning and Primary Separation

3—3

Equipment for Conditioning

Primary SeparatorType

Primary SeparatorFeed Solids

Primary SeparatorDrum Diameter

Primary SeparatorFeed Rate

Primary SeparatorMagnetics Recovery

Primary ConcentratePercentageSolids

Primary ConcentrateMagnetite Content

Existing Rod Mill

Single Drum, Concurrent

Regrinding and SecohdarySeparation

Coarse Feed Size Analysis

Finished Product SiE~Analysis

Work Index (metric)

SecondarySeparator~Fype

SecondarySeparator-FeedSolids

SecondarySeparatorDrum Diameter

SecondarySeparatorFeed Rate

SecondarySeparatorMagnetics Recovery

SecondaryConcentratePercentageSolids

SecondaryConcentrateMagnetite Content

% —400 mesh

80% past microns

— 325 mesh

% — 400 mesh

80% past microns

kwh!

a

32

100

93

82

35

t 32

Double Drum, Countercurrent
0
0

mm

m3 slurry/h/rn

%

%

20.0

1 220

175

96

66,67

92.0

Product Filtration and Packaging

Feed Rate

FiltratIon Rate

Filter Aid Dose

Filter Cake Moisture

Product Package

Bag Capacity - Rating

Bag Capacity - Dry Mass Packed

0 33.33

mm

m
3/slurry/h/rn

1 220

105

97

66,67

65.0

t /h

tlh/m2

kglt product
0

0

kg

kg

25

0.3

0.1

8.0

Bag

2 000

1. 750

.-



4—i

4,0 SUMMARY OF CAPITAL DETAILS

4.1 SUMMARY

Pre—productioncapital costs are summarized in Table 4—1. and dis-

cussedoverleaf.

TASLE k-i

CAPITAL COST ESTIMATE

Cost CS

Area New Other Total

General Mfll Building

Structural, New or Modified - 81 000

Buflding Services Modificatfon - — 5 000

New Process Piping Material 10 000

New Electrical MateriaT~ 10 000

New tnstrumentation - 5 000

Sub Total — General Miii B~üi1ding - 111 000

Process Equipment

Taflings Reclaim 164 000 7 000 171 000

Condition and Primary Sep. 69 000 2 000 71 000

Regr~nd and Secondary Sep. 144 000 7 000 151 000

Fflter and Packaging 73 000 5 000 78 000

Tailings Disposal — 6 000 6 000

Bags (5 000 x 2 t) 175 000 ______ 175 000

Sub Total — Process Equipment 625 000 27 000 652 000

Additthnal Sampling, Testwork
and Data 20 000

Engineering Services 70 000

Indirect Construction Costs 90 000

Pre-Startup Operating Cost 137 000

WorSdng Capital 559 000

Contingency (25% of $588 000) 1k7 ooo

Grand Total $1 786 000

Notes: 1. Costs are given in last quarter 1984 Cenadiari

dollars.

2. Aquisition costs are excluded



4—2

4,2 GENERAL MILL BUILDING

Structural costs mainly comprise costs for providing a new timber

and concrete truck loading ramp adjacent to the mill building. The

other items included in the general cost category are largely self

explanatory.

Costs reflect the availability of materials in the Whitehorse Copper

Mines warehouse. Most of the work consideredhere is to be per-

formed by the five plant operating personnel prior to startup.

Labour costs ~re included with the pre—startup operating cost

category.

4.3 PROCESSEQUIPMENT

The tNew’ costs nothd in this ~rea include for the purchase and

installation of new equipment. - Major items of equipment, cost

sources and costs are as follows:

Cyclone Cluster TechnequipLimited $ 52 000

Magnetic Separators Eriez of CanadaLimited $155 000

Bags and Bagging Equipment Bonar and Bernis Ltd. $210 000

Reclaim HopperfConveyor/Screen Rexnord $ 78 000

Fork Lift Wajax Industries Limited $ 20 000

4.4 ADDITIONAL SAMPLING, TESTWORK AND DATA

The required program of sampling, testwork and data aquisition is

expected to cost a total of $20 000. This sum covers the cost to

obtain and distribute samplesfor further analysis, equipment sizing

testwork, and costs for travel to Whitehorse to confirm engineering

and other data.
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4,5 ENGINEERING SERVICES

A budget allowance of $70 000 is proposed to cover engineering

costs. It is envisioned that much of the normal engineering costs

can be avoided by field routing pipe’ines and electric& cables and

by locating equipment in the field. Some engineering assistancewill

be required in particular regarding pipe line selection, structural

steel and concrete design, mechanical design, purchasingassistance

and start—up help.

4.6 INDIRECT CONSTRUCTION COSTS

This cost allowance-- includes for construction equipment~rental,

power and fuel consumedduring the construction period and other

indirect costs.

4,7 PRE—STARTUP OPERATING COST

This cost covers pa~’ro11and administration department operating

costs from the date of aquisition (assumed to be January 1, 1985)

to plant startup, July 1, 1985.

WORKING CAPITAL

Working capital is made up as follows:

Payroll and administration costs for two months — $46 000.

Processcosts less bag costs for two months operation (11 000 1) -

$93 000.

Transportationcosts for one month (6 000 t) — $420 000,

4.9 CONTINGENCY

A contingency allowance is made equal to 25% of the general mill

building and process equipment costs (excluding the bags). This

• allowance is intended to cover the costs of items which have not

been specifically itemized in the capital cost estimate.
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5.0 SUMMARY OF OPERATING COSTS

5.1 SUMMARY

Project operating costs are summarized below in Table 5—i.

Explanatory notes are provided overleaf.

TABLE 5-1

OPERAUNCCOST SUMMARY

-S

Annual Cost — $1000/a Production Cost

Cost Area Labour Supplies Power Fuel Other Total Sit Product

Adnthistration 58 5 - 2 77 142 3.55

Reclamation 33 45 6 20 10k 2.60

Processing 99 133 130 3 — 363 9.13

Packaging — 88 - — — 88 2.20

Transportation - - 2800 2800 70.00

Totals 190 271 136 25 2877 3499 67,48

NOTES: 1, Production cost based on 40 000 tonnes of dry

product per year.

2. Labour cost includes 30% payroll burden.

3. Maintenancesupply costs included under supplies.

4. All costs are given in last quarter, 1984 Canadian

dollars.
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5.2 ADMINISTRATION OPERATING COSTS

The proposedproject will employ a single project manager! adminis—

trator who will also control payroll and accounting. Annual

administration payroll costs are calculated to be $58 000 comprising

$45 000 direct remunerationand $13 000 payroll burden (30%).

Administration supplies are expectedto be minimal and an allowonce

of $5 000 only is proposed.

It is assumed that the administrator is provided with a rental

vehicle and fuel. Fuel costs are taken as $2 000 per arwiurn. The

rental vehicle will also serve as the site service vehicle.

The following miscellaneouscost allowancesare also made:

TABLE 5-2 -

MISCELLANEOUS ADMINISTRATION COSTS

Item Cost $IYear

Vehicle Rental 4 000

Communications(telephone, telex, courier, etc.) 5 000

Insurance 10 000

Travel 5 000

Consultants and Custom Analyses 5 000

Legal and Audit Costs 10 000

Municipal Taxes 38 000

TOTAL $ 77 000
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5.3 RECLAMATION

Mining or reclamation of the tailings will employ the existing

Caterpillar 966D wheel loader followed by reslurrying of the tailings

and pumping to the mill.

Estimatesindicate that the existing wheel loader with a 4 cubic yard

bucket will be able to recover the desired 125 t/h at travel dis-

tancesup to 200 m (700 It).

A single reclaim operator will comfortably handle the required work

load. It is assumed that he will receive remuneration of

$25 000/year and that payroll burdens amount to $8 000 for a total

labour cost of $33 000/year.

Supply and fuel costs for the wheel loader are generated in

Table 5—3.

The cost of supplies for maintaining the reslurry and pumping

system is taken as $6 000/a or 5% of the cost of maintainableequip~-

ment.

The power required to reslurry the tailings and pump the slurry to

the mill from the upper tailings areas is estimated to be 75 HP or

56 kW, Annual costs at an incremental rate of $O,063/kSVh are

$6 000/a.
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TABLE 5-3

WHEEL LOADER FUEL AND SUPPLY COSTS

Item Units Data

Operating Hours h/a 1 600

Number of Units 1

Fuel

Fuel Consumption L/h/unit 32

Annual Fuel Consumption LIa 51 200

Fuel Cost $IL - 0.40

Annual Fuel Cost $/a 20 480

Supplies -

Oil, Lube and FiIter~ % fuel cost 30

Oil, etc. Cost $/h/unit 3.84

Base Price of Unit $ 193 600

MaintenanceCost Faétor 0,8

MaintenanceBase Hours h 10 000

MaintenanceParts Costs $/hlunit 15~49

Tyre Costs $/tyre 1 600

Number of Tyres tyres/unit 4

Average Tyre Life h 1 400

Tyre Cost Factor 1.15

Tyre Costs $/h/uriit 5.26

Total Supply Costs $/hfunit 24.59

$/year 39 344
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5,4 PROCESSING COSTS

Reclaimed tailings are conditioned in the existing rod mill.

Magnetite is then separated,reground, cleaned and filtered. Moist

filter cake is then packed in 2 t bags at a production rate of
25 tfh.

Two men are required to operate and maintain the processingplant.

A third man is required to attend to the packaging of product and

the movement of loaded bags to the immediate storagearea. Labour

costs are taken to be $25 000 per man plus payroll burden of $8 000

per man for costs of $33 000 per man or $99 000/year.

Processing supplies are estimated for a production rate of

40 000 t/a as follows:f

TABLE 5-4
pROCE~&tNCCONSUMABLESUPPLY COSTS -

Rem Un’t Consumot,on Unit Cost Annual Cost

$ S/a

Cr1 nd~ngaalls kg fLkkIt feed 88 000 0.900 79 200

Fflter Cloths cthth OMO5ft product 200 20 4 000

Filter Aid ~j O.1/t. ~ 4 000 2~4OO 9 600

Totals $92 800

Notes: 1. Unit costs are delivered.

2. Ball consumption based on 0.07 kg/kWh, 22 kwh/t

rougher concentrateand 0.3 t conclt feed.

Maintenance parts cost, including screen cloth, cyclone liners,

pump parts and the like are expected to cost an additional

$40 000/a for a total of $132 800/a.
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Installed and operating electrical power data are summarizedbelow

in Table 5—5.

TABLE 5-S

PROCESSPOWERCONSUMPTION

Rem Inst. NP Draw HP

Rod Mill 450 100

Primary Separator Feed Pump 20 10

Primary Separator Drive (48” x 120”) 7.5 5

Denag Coil 1 1

Mill Pumps (2 inst. 1 op) 50 36

Bafl Miii 900 900

Tailings Pump 100 92

Reclalin Pump 100

Denver Conditioner 7~5 5

Cone. Transfer Pump 5 2.5

Secondary Separator Feed 15 10

Secondary Separator t~rive (48” x 7211) 5 3
Oorrco Agitator 5 3

Vacuum Pump (CL2002) 100 70
Filtrate Pump 2 0.5

Disc Drive 5 3

No. 13 Conveyor 20’ long x 0’ Uft 5 2

Drier Drive 7,5 5

Bagger Feed Conveyor 2 1

Bagger System - 1 1

Water Pumps 100 25

Compressor 2~one running 375 cfm 100 60

L~ghts/Sump Pumps/Cranes etc. __19
Totals 2039 1370

The averageoperating horsepowerequatesto an averagedemandof

1022 kW or 8.2 kWh/tonne feed (40.9 kWh/tonne product). The

Yukon Electrical Company Limited rate schedule Y—31 calls for a

demand charge of $26 700/year and an energy charge of

$O,063/kWh. Applying these data yield an annual power cost of

$129 700.



5—7

Fuel will be consumedin the processingplant during operation of

the product handling forklift. An overall annual allowance of

$3 000 is proposed.

Since the plant is operated during the warmer 7 months of the year

fuel is not required for comfort or processheating.

5.5 PACKAGING

Product is moved to market in re-fillabk 2000 kg capacity bulk bags

containing 1750 kg of dry product. For this study it is assumed

that an averageof 9.1 trips are possible before bags are discarded.

On this basis one bag will move 16 t of product to market, Since a

single bag costs $35, annual costs are $87 500 or $2.20 per ton.

5.6 TRANSPORTATION

As discussed elsewhere there are several ways in which product

might be moved to market. A preliminary proposal has been

received from Yukon Freight Lines of $57 50/s ton ($63 25/tonne)

delivered to Northern B.C. I Alberta, The product wth be shipped

with approximately 8% moisture. The freight rate on a dry tonnage

basis therefore becomes$68.75/dry tonne product or S2 750 000/a,

Empty bags must be returned to Whitehorse for refilling. Approxi-

mately 1600 bags can be loaded into a standard van for a return

cost of $2.20/bagor $1.251t dry product, Tota’ transportationcost

therefore becomes$70/dry tonne of product or $2 800 000/a.

.
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6.0 PROJECTDESCRIPTION

6.1 SUMMARY

Approximately 10 000 000 tonnes of Whitehorse Copper tailings are

stored in five adjacentareas. A preliminary survey has shown that

the magrietite content of the different areas varies somewhat but

averagesabout 19% inagnetite. The tailings represent reserves of

approximately 1 800 000 tonries magnetite.

The firm and dry nature of the tailings will permit primary teclama-

Hon using a front-end-loader. A 6.7 month operating strategy is

proposedin order to eliminate cold weatheroperating problems.

Testwork at Lalcefield Researchon tailings sampleshas shown that a

simple, two—stagemagnelle separation process will yield a premium

grade heavy media mägnetite product at a high level of recovery.

The process will predominantly employ existing equipment in the

Whitehorse Copper mill Magnetite wi]] be filtered and paciced an

2 tonne capacity bags.

Transportation of magnetite from the Yukon to users in British

Columbia and Alberta will be performed at back-haul cost using the

vans used to convey food and beveragesto the Yukon.

The new tailings produced by the plant will be pumped into an

abandoned open pit located close to the mill building. Water

released by the tailings will be re—used and an effluent requiring

dischargewill not be produced.
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6 2 PRESENT TAILINGS DAMS

As shown on the drawing overleaf, tailings are located in two

general areas viz adjacent to the mill (Areas 1—4) and in valleys

North of the mill (A and B valleys) Areas 1—4 were used until

1975 and the North valleys thereafter

In the absenceof detailed records or surveys the mass distnbution

of tailings betweenthe areasalongside the mill and the valleys has

been estimatedfrom historical data Detailed distnbution within the

two general areashas been calculated on the basis of surface areas

The magnetite content of each dam has been evaluated on the basis

of preliminary samplestaken in early October 1984 Further infor-

mation concerning the sampling and subsequent analyses are

recorded in the preliminary Kilborn report and the Lakefield report

The inventory of magnetite in the tailings is recorded in Table 6—i

below Tailings moisture levels in early October ranged from 3 to

20% in the tailings areas adjacent to the mill and from 6 to 27% in

the valley dams Size analyses show that the Area 1 tailings are

about 54% --200 mesh. The other tailings areas are somewhat finer
in size.

TABLE 6-1

APPROXIMATEMACNETtlE RESERVES, WHITEHORSECOPPERTAILINGS

Area Estimated Magnetite Content % Magnetite

Oesignatthn Tailings-tonnes Range Average Reserve—tonnes

• 1 1 670 000 15 — 34 23 384 000

3 1 160 000 15 — 27 20 232 000
4 1 480 000 16 — 28 20 296 000

A 3340000 8—26 17 568000
B 2050000 15-21 18 369000

Totals 9 700 000 8 - Bk 19 1 549 000
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When examined in October, all tailings areas were found to be

competent and could be worked by machines without difficulty. A

possible exception is the decant area of dam A which presently

contains a small pond of water. However, this is of little concern

since the A area would not be reclaimed for many years at which

time the pond, if’ present, could be drained.

Access to all tailings areas is by way of gravel roads which are

presently in good condition.

6.3 TAILINGS RECLAMATION SYSTEMS

Several reclamation schemeshave been studied including:

— Hydraulic monitoring and pumping to the processplant.

- Reclamation with ab elevating scraperand~dumping into a new

hopper or a pile and bulldozing into the existing hopper.

— Reclamationby front-end loader and rear-dumptruck transport

to existing truck dump hopper.

— FronV-end loader reclaim into a re-slurry tank located on the

tailings and pumping to the processplant.

The latter alternative was selectedfor the following reason:

— A Caterpillar 966 wheel loader is on site and would be squired

with the property.

— The selected technique offers low operating and capital costs

and allows use of existing materials.
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In the proposedsystem the wheel loader digs tailings and transport

them to a reslurry plant. The reslurry plant incorporates a hopper

with belt feeder, an elevating conveyor, a trash removal screen, an

agitated reslurry tank and a return pump. During operation the

system meters tailings over the screen and into the reslurry tank.

Water is addedto the screen and tank at a rate sufficient to give a

50% solids slurry.

As reclamation proceedsthe travel distance for the loader increases

and costs will rise. When the distance is about 200 m, the reslurry

system and associatedpower and pipe lines must be relocated to a

point closer to the reclaim face. This movement would be required

perhaps onceor twice per operating season.

6.4 MAGNETITE RECOVERY

Reclaimed tailings pumped from the darn area are delivered to the

existing rod mill. This unit is. operated with a low load of rods to

condition the plant feed.

Slurry from the rod mill is pumped to a new 48 in. x 120 in, mng~

netic separator located on a new, high—level floor in the grinding

area of the mill, Primary separatortailings are sampled and then

gravitated to the tailings pump box, The latter is the original
pump box relocatedinto the grinding bay.

The tailings pump discharges into a 10 in, diameter line which

conducts tailings to the old Little Chief open pit mine. Tailings

slurry settles in the pit and clear water is reclaimed by a

submersiblepump/syphonsystemfor re-use in the process.

The primary magnetic concentrate is reground to 93% —325 mesh in

the existing ball mill. A new cyclone cluster, comprising ten 6 in.

diameter cyclones and ancillary launders, is used to effect the

required classification.
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The ground concentrate is run through existing pipes into the

existing Denver conditioner tank which is used to provide surge

capacity aheadof the secondarymagnetic separator.

The secondaryseparatoris a double drum, Steffenson type cleaner

with internal, intermediate repulpirig. Tailings from this unit ~re

returned to the primary separator feed tank to ensure recovery of

any misplacedmagnetite.

The cleaner concentrateis filtered with the use of a dewatering aid

to a cake moisture level of about 8%. It is then transferred

through the existing dryer to new conveying and semi—au~tomatic

bagging equipment. It can be noted that the drier could be used

to further reduce moisture levels if required.

The final product is packed in bulk bags holding 1 750 kg of

product (dry basis). Bags are provided with a top filling spout

and a bottom dump spout equipped with a draw ~tring closure.

Loops are provided to permit fork—lift movementof loaded bags.

The proposed bags are re—useableand an averageof 9 trips before

retirement is anticipated. Other methods of transportation and

storage are possible and are discussed in the following section.

The only reagent used in the processis the dewatering aid. The

proposed material is non-toxic and blo—degradable. At the anti-

cipatedcircuit operating pH level of about 8, the decompositiontime

is 6 days. Since the new tailings pit will provide a far longer

residencetime, problemsare not anticipated.

6.5 TRANSPORTATION TO MARKET AND STORAGE

The 40 000 dry tonnes of product require transportation from the

Yukon to markets in Northern British Columbia and Alberta. A

numberof alternatives have been investigatedincluding:
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1 Road or rail to Skagway or Haines, Alaska, barging to Ridley

Island (Prince Rupert) and road/rail transport inland

2. As above but landing at Vancouver and inland transportation

by road/rail.

3. Road transportationon the Alaskan Highway to Dawson Creek

and thenceby provincial highways into B.C. and Alberta.

Recent correspondencewith Yukon Freight Lines Ltd. produced an

estimateof $57.50 per short ton for back-haul trucking of material.

This equatesto $68.75/dry tonne of product. Occasionally a van

will be required to transport empty bags back to the plant. This

will increasecosts to $7&/t product.

In the proposed back—haul transportation system, empty food and

beveragevans will ~top~~at the plant site and be loaded with 20 to

30 t of product prior to returning to B.C. At the present time

Yukon Freight Lines Ltd. have approximately 1200 trucks per year

return empty from the Yiflcon.

Loading of vans is achieved using a new timber ramp equipped with

a dock leveller. A heavy duty fork-lift truck is used for loading

operation. Offloading operations at customersplants will similarly

require the use of a dock and fork-lift truck.

Magnetite is only produced during the summer but is consumedby

customers throughout the year. Magnetite consumers generally

have bulk storage facIlities equal to three months of consumption.

At the end of a production season,the supply/storagesituation will

be as noted overleaf in Table 6—2.
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TABLE 6-2

MAGNETITE DISPOSITION AT END OF SEASON

Item Tonnes Dry Product

Magnetite producedover season 40 000

Magnetite consumedby users 22 500

Magnetite in storage. — total 17 500

users 10 000

— project 7 500

In order to match the available back—haul rate, the magnetite stored

by the project will have to be kept on the property at Whitehorse

The quantity to he stored is most conveniently held in shipping

bags since coveredtbithc storage spacie on the property is limited

and baggedproduct may be kept outside

The area adjacent to the bagging equipment can accommodateabout

500 tonnes of dry product in bags. The remaining 7 000 t of

storage would be located outside in the general ares of the new

loading ramp and in the shops. The storage factor is 3 tIm2

therefore about 2 300 m2 (25 000 ft2 or 160 x 160 It) is required at

site. The average reclaim rate during the winter season will be

70 tonnes or about 40 bags per week day and require the full time

attention of one day—shift operator.

6.6 WASTE AND EFFLUENT DISPOSAL

The Little Chief open pit produced in excessof 1 100 000 tonnes of

ore and at least 1 300 000 tonnes of waste. With an in—situ density

of 2.8 tonneslm3 the pit volume is about 850 000 m3. Assuming a

depositedtailings density of 1.62 dry tonneslrn3 (101 lb/fl3) the pit

can store 1 400 000 t of tailings corresponding to approximately

9 years of production.
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A number of options are available for storing new tailings after the

Little Chief open pit is full. These include:

— Use of the underground workings, from which 2 600 000 tonnes

of ore alone were removed - enough volume for at least

9 years magnetite recovery operation.

— Use of Area 1 tailings dam which will be empty after about

8 years of operation.

— Use of other open pits in the area, e.g. the War Eagle

(899 000 t ore), Arctic Chief (202 000 t ore) and Blaclç Cub

South (167 000 t ot~e). Cumulatively thesethree pits would be

adequate for about 10 years operation if strip ratios were

similar to that at Little Chief

As noted previousily the process only employs a hio—degradable

dewatenngaid and no other reagent Furthermore, the project will

be a net consumer±of~:water; a discharge stream will not be

produced by the process. The actual rate of fresh water consump-

tion is minor, amounting to about 17,3 m3/h (76 USGPM) or 0.14 m3

water/t tailings handled (33 US gallons/ton of tailings). This water

could be obtained from the Yukon river using the original water

pumps. Alternatively fresh water could be obtained from Copper

Lake or from one of the un-named lakes on the ridge which is

South of the plant site.
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7 0 ABANDONMENT REQUIRFMENTS

The Yukon Terntory Water Board has reviewed an abandonment

plan submitted to the Board by Whitehorse Copper Mines Ltd

Kilborn have not yet renewed Whitehorse Copper’s plan but have

received a copy of the Board’s responseto the plan Denison and

Kilborn representativeshave met with officials of the Board

The Board’s main concern appears to be the migration of ground

water to the Yukon river and resulting bank—slides It is not clear

if the Whitehorse Copper tailings actually contribute to slides or

whether there is simply a local perception of the connection between

the tailings and the slides The Board felt that diversior of

ground water flo~cwould be necessaryif the tailings remain ir their

present location When the Board was told of the possible

relocation of the tailings they expressedconfidence that the per-

ceived problem would be solved.

Other concernsor intei:ests expressedby the Board include:

— The effect o~’pits and waste dumps on water quality

— Proposalsregarding revegetationof tailings

— Quality of water leaving tailings areas.

- Hydrology of proposedspiflways etc

— The long term maintenanceof spillways, dams, etc.

In discussing the proposed development with the Board it was

apparent that the proposal would receive their endorsementfor the

following reasons:

1. The board would have an operating, locally based company

with which to deal.

2. The development would fill at least the Little Chief pit and

possibly others and thereby reduceconcerns.

3. The Board perceived that the project would remove tailings

from present areas and relocate them in more suitable, con-

trolled areas.
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8.0 PROJECT SCHEDULE

A preliminary project summary scheduleis provided overleaf. The

schedule assumesthe use of Sala magnetic separatorsfor which a

six month delivery has been promised. Eriez have offered better

delivery times for separatorsbut this selection would not neces-

sarily improve the start—up date.

The attached scheduleshows a start-up in late July 1985 provided

that the property is expeditiously aquired and magnetic separators

are ordered early in: December 1984. All other equipment would

require ordenng by the end of December1984

Production dunng 1985 should equate to about 20 000 dry tonnes of

product



9—1

9 0 MANPOWER

CONSTRUCTION

Approximately 4 000 manhours of non—contractedinstallation labour

are required spreadover 6 months This equatesto a construction

crew of 4 men The operating crew compnses a working manager

and 4 men Becauseof the nature of the construction tasks it is

proposed that construction be executed by the plant operators

supplementedby specialized or general contractors ac~required to

completethe job

Three employeesof Hudson Bay Mining and Smelting are presently

performing clean—up, maintenanceand security duties at Whitehorse

Copper It is proposed that these men be retained for their local

knowledge and relevant skills

All construction will be executedby local personnel living at home

in Whitehorse or the immediate area Construction camps, travel

allowance, subsistence allowance and most other factors which

contnbute to high construction overhead (indirect) costs will be

avoided

OPERATING

The proposed project must operate with the minimum of staff.

Specialistscannot be supported; all personnelmust be versatile and

capable of operating, performing maintenance and carrying out

repair work.

A project manager is required to liaise with local government

agencies, control payroll and accounting, report to head office and

otherwise superintendthe operation.
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The processingplant requires three operators, Any one man must

be able to executeany one of the several general tasks covered by
processing. These include processoperator, maintenanceman and

baggeroperator. The latter job is virtually full time; 160 bags per

day have to be placed into the bagger, removed by fork-lift and

placed into vans. It is likely that the job of bagging will be done

in short spells by each of the operators.

The task of reclaiming the tailings with the wheel loader is per-

formed by a single operator working a 12 hour shift during the

production season. Reclamation operating will be alternated with

processoperating by the employees.

During the operating season of 29 weeks each of the 5 project

employeesworks 12 hours per day, five days a week for a total of

1 740 h/man. During the remaining 23 weeks of the year the only

tasks are as follows:

— Security control

— Maintenance

— Loading into vans of 7 500 tonnes (4 300 bags) of rnagnetiteon

site at end of production season, This task involves the

loading of about 300 vans or about 3 vans every week day.

The forementioned tasks will be performed over the 23 week

(115 working days) non—production season by the five project

employees, each of whom will work 25 eight hour days to give an

annual time of 1940 hours.
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TABLE 9-1

OPERATING MANPOWER

Annual Costs $/year

Payroll
Salary Burden Total

Job Title Number per man per man Cost

Project Manager 1 45 000 13 000 58 000

ProcessOperator 3 25 000 8 000 99 000

Reclaim Operator 1 25 000 8 000 33 000

TOTALS 5 $145 000 $45 000 $190 000
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10.0 ADDITIONAL DATA REQUIREMENTS

The following data should be obtained or confirmed prior to a final

commitment to the project.

Additional Sampling

Areas 1, 3 and 4 should he re-sampledto greater depths.

Additional Testwork

Additional composite sampleshave been made up and shipped to Sala

and Eriez for confirmatory test work, The work should be

completed by mid-December and should refine or confirm present

estimates of rougher recovery and grade, cleaner recovery and

grade, rougher concen.trate grinding work index and magnetic

separatorrequirements.

Product Evaluation

The test program will produce several kilograms of typical product

which should then be made available to potential customers,

Product Transportation

The transportationalternatives should be further examinedand best

attainableshipping rates negotiatedand confirmed,

ProcessPlant Equipment

The condition of all equipment necessary for the proposed plant

must be carefully ascertained through field studies. The

availability of sparesin the warehouseshould also be verified.
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EngineeringData

As-built drawings or original drawings and field confirmation

sketchesare required in the areasof interest.

Tailings Storage/Environmental

The capacity and suitability of the Little Chief open pit should be

confirmed. Discussionswith relevant environmentalagenciesshould

clarify the present and future requirements.

Utilities
a

Discussionsregarding low cost, interruptable power rates should be

initiated with the Yukon Electric Company Limited, The source of

fresh water should be defined,
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