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Sammendrag, innholdsfortegnelse eller innholdsbeskrivelse

Mappe med underlag omkring preliminary Feasibility study med internrente beregning, oppsett av capital cost og
brev fra Outokumpu som angir rammen for smeltefradrag hos OK.
Konklusjonen er at eksisterende råmalmsreserve på 380 000 tonn synes være for liten. Å drive forekomsten ut på 4
år kan være et akseptabelt prosjekt, men en antar at en investering på 26 mill NOK vil være fornuftig.
Dersom det kan finnes ytterligere reserver i det nære området, opp mot 700 000 tonn, kan det gi et prosjekt med
fornuftig inntjening.
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Norway

For the attention of Mr John Gammon

Re: Kvikne Nickel Concentrate

Dear Mr Gammon,

Referring to your conversations with Mr Wennervirta about
Kvikne nickel concentrates we have made some preliminary
calculations based on the following assay of the concentrate:

Ni 17.5 % Co 0.4 %
Cu 7.8 % S 31
Fo 31.5 % Mg 0.4 %

Amount of concentrate about 12,000 mt per year.

1. Toll smelting into matte

Recoveries of metals from concentrate to matte:

Ni 92

Cu 85

Analysis of the returnable matte:

Ni 65 % Co 0.7-0.8 %
Cu 25 % As 0.4 %




S 6-7 % Fe 0.3 %




Matte will be in granulated form.

Oelivery of concentrates CIF Måntyluoto.

Delivery of matte FOB Måntyluoto.

Smelting charge US S 130.- per dry metric ton of concentrates.
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2. Freight costs between Norway and Finland

Present market prices, free in and out:

Concentrates Trondhjem - Måntyluoto Z 10.-/mt
Matte Måntyluoto - Kristiansand Z 14.-/mt.


Size of shipments:

Concentrates about 2,000 - 3,000 mt.
Matte about 1,000 mt.

3. Our idea for purchase terms for the concentrate:

Delivery: CIF Måntyluoto

Payable metals:

Nickel content less 1.8 units.
Copper content less 1.9 units.

Prices:

Nickel, 63 % of the practiznd Iun prico for olnctrolytic
nickul r.,ihbndnnF00 Port Colborne.

Lopper, 70 % of the LME cathodos settlement price.

Payment in US dollars 90 days after arrival of concentrates
in Måntyluoto.

We are interested to continue discussions on this subject
with you.

As to our preference either to toll smelt or purchase the
concentrates, it depends in the future on the mix of other
raw materials coming to our plant, and thus we would like
to keep this matter open until the plans to mine the Kvikne
deposit are in a more advanced state.

We look forward to your comments.

Yours faithfully,

OUTOKUMPU Oy

, e e



VAKKERLIENPROJECT

Commentson PreliminaryFeasibilityStudy,datedAugust 18, 1976 by
G. Charlap,and CapitalCost Estimatedated July 22, 1976 by
Eng. DepartmentToronto.

It is obvious from the studymade by the TorontoOfficethat a conventional
approachto developthe Vakkerlienorebody consistingof only boo - 500.000 tons
of mineableore averaging1% Ni and about 0.h% Cu is uneconomic.
The questionI like to commenton is this:
What is the minimum size of activitywhich can be operatedin this case,
and what minimum tonnageof mineableore is necessaryto give an acceptable
rate of returnon the canitalinvestment,taking full advantageof the
governmentalsupportoffered for such projects.

The calculationsI have based my commentson are mainly guesstimates.
I have used unit cost figuresavailableat Nikkelverk,and experiencedata I
have sought from other Norwegianconstructionprojects. Much more
detailedstudiesmust, however,be made before reliableestimatescan be
produced. I believethoughthat my figuresmay be comparablein accuracy
with the Torontoestimates,but more representativefor Norwegianconditions.

1. The mine

We know now that there is an orebody situatedabout 900 m above sea level
in an open windsvepthighlandarea where the winter conditionsare severe
with low temperatures(- 4o °c) but with no excessiveamountsof snow,
about 10 - 12 kms from the nearestvillagein the valley. Some20 - 25% of
the orebodycan be mined as an open pit, the rest will have to be mined
as undergroundoperation. It is logicalto restrictoperationsat the
mine site to a bare minimum and to bring the men up from the valley for
an 8 hr. - 5 days'week, thus avoidingthe erectionof dwellingquarters
and cafeteriaoperationup in the mountains. The crushingstationand
the mill could be erecteddown in the valleywhere the operatorscould
arrive from their nearbyhomes by their own transportationunder all
normalweather conditions. The mill could thereforebe operatedon a
3 shift - 7 days' week schedule

An access road to the mine will have to be constructed. There is
considerableexperiencein the buildingof mountainroads to draw
from here in this country,and it is likelythat a track can be established
where snowdriftsare avoidedand where the windblownselfcleaningeffect
can be utilized,securingan all the year round accessto the mine.
All transportationof crews.upand down, snoweleaningand to bring the
ore from the mine to the mill could be contractedto local entrepreneurs.

At the mine site I could envisageto use contractorsfor cleaningthe
overburdenand overlayingrocks from the open pit and to constructthe
addit to the undergroundmine as well as for the necessarysite preparation.
The actual ore mining I would suggestwe do with companycrews, and it
might be reasonableto work the open pit main1y in the summer season
and the undergroundduringwinter. I shouldguess (and I am nor expert!)
that a minimummine crew might consistof:

1 mine supervisor
1 assistant(technicianwho can do the surveyingand reporting)
3 drillers/blasters
2 helpers/loaders
1 repairman (mechanics)
2 hand men and re lacers

10 persons



In additionthere would be some contractors'people and truck driversto
cater for, so we would need change-houseand rest room facilitiesfor
some 15 - 16 people,an office barrack,a small shop, and a compressor,
ventilatorand pump house. Water supplyand sewagedisposalshouldoffer
no problems,and the electricalpower supply LID tO the mine, say some
200 KW's would be paid for by the municipalpower supplycompany.

What couldthen a minimumcrew like this produceof ore production?
Here I am at a loss, but when comparingwith results from Norwegiantunnel
drifting,I imaginethey could producesome1200 - 1500 tons per week
(8 hours - 5 days)with smallsized,unsophisticatedequipment,or
about 55 - 70,000 tons a year. A step up to about 100,000tons per year
couldbe done with practicallyno extra capitalcost and with say,
20% increasein operation'scosts.

The pay-rollfor this crew includingsocialexpensesetc. would amount
to about 800,000 Kr. a year, - contractor'sfee for work at the mine
and transportationof people and mine productionof the mill would be
a similaramount.

The regularmine operationswould then cost per year: (no capitalcosts incl.)

Pay-rollof companycrew
Contractors,incl.transportation
Materialsof consumption
Power costs - 500,000kWh x 0.12 =
Contingencies

	

Kr. 800,00n

	

" 800,000

	

" 600,000
60,000
40o,000 

Kr. 2,660,000

Capitalexpendituresand preproductionexpensesat the mine would look
like this: (No accurateestimateshave been carriedout as more detailed
studiesare needed,but I have checkedthe costs of the main objects
and presentunit cost figures.)

Approachroad, built for
7.5 km new road + 2.5 km
on existingroad

Water supplyto mine,
small reservoir+ 1000 m
naturalhead

25 tons trucks
improvement

4" pipeline,

Kr. 1,500,000

200,000

Electricaldistribution(250 kW),
illumination 200,000

Sewage system, 100,000

Change-room rest-roomfor 16 men
(moveablebarracks) 300,000
Office barrack (electricalheating)

Mech. shop, with equipmentcompressor,
ventilatorstation,pipelines 250,000

Site preparation,internalroads 150,000

Addit to undergroundmine 400 m 25 m2 650,000

Cleaningof overburdenand overlayingrock,
open pit, about 175000m3 2,500,000

Sundry & unforeseen " 550,000

Kr. 6,400,000
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Power transmissionlines and transformerswill be installedby the
Power company,so will also telephoneinstallations.

As capacityof the mill I have had in mind abt. 75,000tons a year
of mined ore (7 days - 24 hrs). An increaseto abt. 100,000tons a year




would mean some bigger concentratorinstallation,say 15%
to capitalcosts,and the same to operatingcosts.

Total estimatefor concentrator lant

Crushingstation

Concentrator

addition

	

Kr. 4,000,000

	

" 5,100,000




Concentrateload-out




300,000




Tailingsdisposal " 1,000,000




Services " 1,500,000




Sundryand unforeseen " 1,200,000




Kr. 13,100,000


 Personnelat the concentrator





1 manager,mining engineer,salary Kr. .120,000




1 assistant,technician It 8o,000




1 accountant,secretary




70,000




1 mill supervisor




8o,000




1 assistant,laboratoryop.




70,000




1 crushingstationoperator
II 65,000




2 mill operatorson shift - 9 men

2 maintenancemen

11


fl

540,000


130,000




2 helpersand relievers




100,000

19 men

30% soc. exp.

Total pay-roll
0 eratin Costs

Power consumption

Crushing:200 kW x 8 h x 5 days x 46 weeks =
370,000kWh

Mill: 150 kW x 24 h x 7 days x
40 weeks 1,160,000 "

Heatingand lights 20,000 " 


1,550,000kWh

a kr. 0.10 =

Mate*ialsof consumption

Officeand lab expenses,travelsand gen. exp.

Rentals,transportationetc.

Kr. 1,255,000


375 000


Kr. 1,630,000

155,000

" 1,000,000

250,000

1 0 000

Kr. 3,185,000
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9. Summa of Ca ital Costs

1. General re roductioncosts

Purchaseof land and rights Kr. 500,000
Engineeringand purchasingservices
mainlyby Nikkelverk " hoo,000




Legal assistance

Consultants- mining,concentration,construction

Insurance

Exploratorydrilling

"

"

"

"

20,000

160,000

20,000

100,000




Other expensesduringconstructionperiod " 500 000 1,700,000


 Mine development




6,400,000


 Crushingstation




4,000,000

U. Concentrator





5,100,000

 Load out station





300,000

 Tailingsdisposal





1,000,000

 Services





1,500,000

 Sundry





1,200,000

 Undistributedcosts,- start-upand inventories





700 000

Kr. 21,900,000

Yearl o eratin costs (ex. capitalcosts)

Mine Kr

Concentrator

Contractors

Materials,spareparts, fuel etc. '

Gen. administration

Taxes fees insuranceetc.

Rentalsof houses,transportation '

Unspecifiedand unforeseen

700,000

300,000

500,000

100,000

500,000

. 2,700,000

' 3,200,000

' 1,000,000
1

Kr. 9,000,000

10. Com an structureand financin

The operatingcompanyshouldbe registeredas a Norwegianshareholder's
companyto facilitatethe negotiationsfor concessions,and also for
taking full advantageof the differentgrantsgivenby the Governmentto new
establishments.A sales agreementwith FNM Ltd. will have to constituted.
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Exploitationof a mineraldepositis dependanton a concessionfrom the
Governmentunder the NorwegianConcessionAct of Dec. 14, 1917.
Concessionsare also needed for acquisitionof ground and for hiring of
electricpower in excess of 1000 kW. Concessionwill also be required
for wastedisposalsand outletsto lakes and rivers. A companyis
regardedas Norwegianwhen it has its seat in Norway,the directorsare
Norwegiansliving in Norway and min. 80% of the share capitalis Norwegian.
If foreigncapital is involvedwith more than 20% concessionscan be granted
"unlesspublic considerationsare againstit" - but some specialconditions
may be set, particularlyon intercompanyrelations.

In the concessionconditionsfor the capitalizationcan be stipulated,
such as the size of the share capitaland other equity. A share capital
of Kr. 500,000to Kr. 1,000,000would probablybe acceptable.

The Governmentcan grant a direct non-repayableinvestmentaid of up to
25% on buildingsand machineryof permanentcaracter. In the Vakkerlien
case some Kr. 3,000,000might be granted.

The NorwegianBank of Industry(state-ovned)will give 1. prioritymortgage
loan up to 7o% of the assessedvalue of fixed property. These loans are
generallygivenwith 20 years repaymenttime and the interestis at present
7% (butmay be expectedto be increasedto 8%). The assessedvalue of
the Vakkerlieninstallationsmight be some 14 - 15 mill. Kr., so‘a loan
of Kr. 10,000,000couldbe obtainable.

The RegionalDevelopmentFund givestop-riskloansto new establishments
which would stimulatethe activityin undevelopeddistricts. Such loans are
givenwith up to 25 years repaymenttime and the present interestrate
is 6%. In the Vakkerliencase a loan of somewherebetween2 and 4 mill. Kr.
might be expected.

A possiblefinancingplan for the projectmay thereforelook like this:

Investmentaid from the Government Kr. 3,000,000

1. priorityloan from the Bank of Industry " 10,000,000

Loan from the DevelopmentFund " 3,000,000

Share Capital 500,000

Investmentby FNM Ltd. (loanor guaranteeforloan)" 8,500,000

x)Kr. 23,000,000

x)
allowingabt. Kr. 1,000,000for initialoperatingcapital.
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Conclusion


The conclusionswhich might be drawn from these exercisesare:

It is possibleto save some investmentcapital,particularly
on preproductionexpensesby followingNorwegianengineeringand
constructionpractice.

Capitalcosts couldbe reducedby taking advantageof the aid
programsofferedby the Governmentto new enterprises. The actual
size of grantsand loans would be anatter of assessmentand
negotiations,and will to some extentbe relatedto the comnany
structure,and most likely, also to the lifetimeof the operations.

The minimum size of operationto give an acceptablerate of return
on the Falconbridgeinvestment,seemsto be some 650,000to791307tons
mine outputper year.

The presentorebodyof 380,000tons seems to be too small.
If mined out in 4 years it couldbe an acceptableproject,but
I seriously questionif an investmentof 26 mill, kr. would
be adviseablefor such a short lifetime. The aid from the
Government would in such a case probablybe drasticallyreduced,
and if so the picturemight look quite different.

If more ore was locatedas a continuationof Vakkerlienor
nearbyto it, an increaseto some 600,000tons of mineableore
might ensurereasonableprofitabilityfor a 7 years projectand
some 700,000tons might stand a 10 years operation.(viz.alt. V)

November1, 1976
R. Jahnsen



Vakkerlien Cost Calculations

• Assumptions


Mineableore,

Yearly mine production

Lifetimeof mine

Concentratorproduction,15% Ni

Ca italization

Investmentgrant (not to be repaid)

Loans from public inst. = 7.5%

Falconbridgeinvestment(or guerantees)

Total investment

Scrap value of plant

Interestand repaymentof loans (13 mill.kr.)
averageper year over lifetime

Operatingcosts per year

Freight costs to Falconbridgesmelterper year

Total cost at smelter (averageper year) kr.

Net smelter return, $ 700 = kr. 3850.-per ton "

Profit before tax

r

Taxable income = Profit -.-Tnormaldepreciations4-7 •

!intereston loans I

+ allowableoffsetsI I
(averageper year)-

Incometax (total for lifetime)

Total net cash flow to Falconbridge kr.

Alt. I Alt. II Alt. III Alt. IV Alt. V

380,000

55,000


7

380,000

95,000


4

550,000

55,000

10

950,000

95,000

10

700,000

70,000

10

3,500 5,800 3,500 5,800 4,600

3,000,000 3,000,000 3,000,000 3,000,000 3,000,000

13,000,000 13,000,000 13,000,000 13,000,000 13,000,000

7 000 000 10 000 Ooo 7 000 Ooo 10 000 000 000 000

23,000,000 26,000,000 23,000,000 26,000,000 25,000,000

3,000,000 4,000,000 2,000,000 2,000,000 2,000,000

2,500,000 3,650,000 1,850,000 1,850,000 1,850,000

9,000,000 10,200,000 9,000,000 10,200,000 10,000,000

1 100 000 1 800 000 1 100 000 1 800 000 1 500 000

12,500,000 15,650,000 11,950,000 13,850,000 13,350,000

13,500,000 22,000,000 13,500,000 22,000,000 17,800,000

1,000,000 6, 350 ,000 1,550,000 8,150,000 4,450,000

f 1,150,000 + 750,000 0 3,150,000 1, 050, 000




1,600,000 0 16,800,000 5,700,000




%.





N,500,000 16,8-00,000 10,500,000 57,700,000 32,800,000

m. tons

years

ton/year

kr.


kr.


kr.

kr.

"

"

kr.

"

IT



CASH FLOW CALCULATIONS

Year 0

Alt. I
;-7.0

Gross profit,revenue
op. costs mi11.kr/yr.

Repayments& intereston
loans

Profit before tax

ETaxableincome
Revenue (depr.+ interests)

Incometax

Net profit

Acc. cash flow 1-7.0

Alt IT	
-I0.0

Gross profit per year

Repayments& interest

Profit before tax

1 2 3 4 5 6 7 8 9





[

3.4 3.4 3.4 3.4 3.4 3.4 3.4





+3.0 scrap value




2. 2.8 2.6 2.4 2.3 2.2 2.1




0.5 0.6 0.8 1.0 1.1 1.2 4.3




1





-1.6 - 1.5 - 1.3 -1.1 -1.0 -0.9 -0.7 ]




i





0 , 0 0 0 0 0 0




0.5 1
1 0.6 , 0.8 1.0 1.1 1.2 4.3




-6.5 i -5.9 ;-5.1 E -4.1 -3.0 -1.8 +2.5





Rate of return: 0.6%

10.0 10.0 10.0 10.0






4.0 scrap value





4.3 4.0 3.8





5.7 6.0 6.2 10.5




10

-10.0

1.5-1.0 1.7-1.0 2.0- 1.0 2.2- 1.5 ]

- 0.3 -0.4 -o. -0.4




5.4 : 5.6 I 5.7 10.1




-4.6 +1.0 1+6. +16.8




LTaxable income
Incometax

Net profit

Acc. cash flow

Rate of return: 48.45%




Year 0 1 2 I 3 4 5 6 7 8 9 I 10

Alt. III
-7.0

3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4Gross profit per year







+2.0

Rewments & interest




- 2.3 - 2.2 - 2.1 - 2.0 - 1. - 1.8 - 1. - 1.6 - 1. -1.4

Profit before taxes




1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 4.0

[Taxableincome







0




Incometax









0




Net profit




1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 4.0

Acn. cash flow - 7.0 - 5.9 - 4.7 - 3.4 - 2.0 - 0.5 + 1.1 + 2.8 + 4.6 +6.5 +10.5







Rate of return: 17.19%

Alt IV









- 10








10

- 2.3

7.7


4.3-5.0

10

- 2.2

7.8


4.4-2.0

10

- 2.1

7.9


4.5-2.0

10

- 2.0

8.0


4.6-2.0

10

- 1.

8.1


4.7-2.0

10

- 1.8

8.2


4.8-2.0

10

- 1.7

8.3

4.8-2.0

10

- 1.6

8.4

8.7-3.0

10

- 1.

8.5

8.8-3.0

20.-
+ 2.-
- 1.4

10.6

8.9-5.03




0 - 1.2 - 1.3 - 1.4 - 1.4 - 1. - 1. - 3.0 - .0 - 2.

-10 7.7 6.6 6.6 6.6 6.7 6.7 6.8 5.4 5.5 8-1
-10 - 2.3 4.3 10.9 17.5 24.2 30.9 37.7 43.1 48.6 57.7







Rate of return: 70.2 %

Grossprofitperyear


Repayments& interest

Profit before tax

mraxable income

Incometax

Net profit

Acc.cash flow



Alt.V

Year

Gross profit mill.kr./year

Repayments+ int. on loans

Profit before taxes

1:Taxableincome

Incometax

Net profit

Acc. cash flow

0

-9.0

1

6.6


2.3

4.3

1.1-2.0

0

	

4.3 ,

i

	

- 4.7 ,

2

6.6


2.2

4•4


1.2-2.0


0

4.4

-0.3

3

6.6


2.1

4.5


1.3-2.0


0

4.5

+ 4.2

4

1 6.6

2.0

4.6


1.4-2.0


0.2

4.4


8.6

5 6 7

; 6.6 6.6 i'6.6

	

1.9 , 1.8 ,1	 1.7
'

!

	

4.7 . 4.8 ; 4.9
: 1

1.5-1.0.1.6-1.01.7-1.0

i

	

0.3 0.3 ; 0.4

	

4.4 1 4.5 i 4.5
!




I

	

13.0 117.5 121.0
I i

8

6.6


1.6

5.0


5.4-2.0


1.7

3.3

23.3

I9

6.6


1.5

5.1


5.5-2.0

1.8

3.3

26.6

; 10

6.6

1.4
+ 2.0

7.2

5.8-4.07

1.0

6.2

32.8

Rate of return: 47.5 % 
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Year

Alt. I
-7.0

1 2 3 4 5 6 7 8




Gross profit revenue-
op. costsmill.kr/yr. 3.4 3.4 3.4 3.4 3.4 3.4 3.4





+3.0 scrap value




Repayments& intereston
loans 2. 2.8 2.6 2.4 2.3 2.2 2.1




Profitbefore tax 0.5 0.6 0.8 1.0 1.1 1.2 4.3




[Taxableincome
Revenue - depr. + interests

Incometax

-1.6 ,_ 1.5 L 1.3
i

0 ; 0 0

-1.1 -1.0

0 0

-0.9


0

-0.7 3
0




Net profit




0.5 0.6 0.8 1.0 1.1 1.2 4.3




Acc. cash flow -7.o -6.5 -5.9 -5.1 -4.1 -3.0 -1.8 +2.5







Rate of return: 0.6%

Alt TT
-10.0







Gross profit per year 10.0 10.0 10.0 10.0







4.0 scrap value





Repayments& interest




! 4.3 4.0 3.8





Profit before tax




5.7 6.o 6.2 10.5





[Taxableincome




:1.5-1.0 1.7-1.0 2.0-1.0 2.2-1.5





Incometax




I_0.3 -0.4 -o. -0.4





Net profit




5.4 5.6 I5.7 ' 10.1





Acc. cash flow - 10.0 -4.6 +1.0 +6. +16.8




10

Rate of return: 48.45%




Alt IV

Alt. III

Year

I

	

[ Taxable income 4.3-5.0
i4.4-2.04.5-2.0 4.6-2.014.7-2.04.8-2.0 4.8-2.0 8.7-3.0.8.8-348.9-5.0)

i.Incometax 0 - 1.2 - 1.3 - 1.4 - 1.4 - 1. - 1. - 3.0 -3.0 - 2.
,

Net profit -10 7.7 ; 6.6 6.6 , 6.6 6.7 6.7 6.8 I 5.4 : 5.5 8:..11 1

	

Ace. cashflow .-10 - 2.3 ; 4.3 10.9 : 17.5 '24.2 30.9 37.7 43.1 48.6 57.7 
1. i I1
Rateof return:170.2%

ii

I 1

Repayments& interest

Profitbeforetaxes

LTaxableincome
Incometax

Profitbeforetax

Net profit

Acn. cashflow

Grossprofitperyear

Repaynents& interest

Grossprofitper year




1 2 3 14 5 6 7 8 9

I

10

1 - 7. 0




3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4






+2.0




- 2. - 2.2 - 2.1 - 2.0 - 1. - 1.8 - 1. - 1.6 - 1. -1.4




1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 4.o




0











0




1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 4.0

- 7.0 - 5.9 - 4.7 - 3.4 - 2.0 - 0.5 + 1.1 + 2.8 + 4.6 +6.5 +10.5







1







Rateof return: 17.12%

- 10








10 10 10 10 10 10 10 10 10 20.-







+ 2.-




- 2.3 •-2.2 - 2.1 - 2.0 - 1. - 1.8 - 1. - 1.6 - 1.




7.7 7.8 7.9 8.0 , 8.1 8.2 8.3 8.4 8.5i 10.6
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TO: A.R. Pasieka: L.C. Kilburn

COPIES TO, AMC/WOH/LAW/GAV: P7/PJR: HTB/FGTP: File

G. Charlap

VAKKERLIENPROJECT(NORWAY - PRELIMINARY FEASIBILITY STUDY

INTRODUCTION

The Vakkerlien prospect is located near the village of Kvikne in central
Norway, at an elevation of approximately 860 metres above the sea level.
The climatic conditions are reported to be similar to northern Ontario.

Exploration established a mineralized zone over a 1,250 m. strike
length, with an average width of 40 m. and an average thickness of 10 m.
The mineralized zone suboucrops to within 3 m. of surface at the north
end and p1unges at about 4 to the SE to a depth of some 60 m. below
surface at the south end. For the geology of the deposit refer to report
by J.B. Gammon.

The mineral inventory, using a 0.4% Ni cut-off, has been calculated at
379,807 tonnes (metric tons) at 1.08% Ni and 0.39% Cu.

Metallurgical test work on two drill core samples assaying 1.12% Ni-
0.41% Cu and 0.59% Ni-0.23% Cu indicate good concentrating and recovery
characteristics, in the 80% Ni and 90% Cu range for a 16% Ni concentrate.
Small amounts of recoverable PM's are also present. More metallurgical
testing is required to confirm the consistency of the initial results
and for the mill flow sheet design.

OBJECTIVE


To evaluate the economics of bringing the Vakkerlien prospect into prod-
uction, or conversely to determine what additional ore reserves are
required.

CONCLUSIONS

1. The current mineable reserve of 227,000 tonnes 1.38% Ni and 0.49% Cu,
at current costs and metal prices, does not generate enough cash flow
to repay the capital and pre-production expenditures.
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FROMr

SUBJECT:



FALCONBRIDGE NICKEL MINES UMITED MER.OFFICE MEMORANDUM

Aeoast 18, 1976

A.R. Pasieka: L.C. Kilburn

cks TO ArhC/UDH/LAW/GAV: P7/PJR: HTB/FGTP: File

rov G. Charlap

F VAKKERLIENPROJECT(NORWAY) - PRELIMINARYFEASIBILITYSTUDY

INTRODUCTION

The Vakkerlien prospect is located near the village of Kvikne in central

c_Drway,at an elevation of approximately 860 metres above the sea level.

The clinatic conditions are reported to be similar to northern Ontario.

Exploration estahlished a mineralized zone over a 1,253 m. strike

lenotn, w4th an averahe oidth of 49 m. and an averahe thickness of 10 m.

The h:heralized zone suboutcrops to dlthin 3 n, of surfaca at the north

end add pluhhes at about 40 to the SE to a deoth of scne 69 m. below

surface at the sodth end. For the g2olooy of the deposit refer ta report

by J.D. GaEnon.

The nineral inventory, using a 0.4% Ni cut-off, has been calculated at

379,997 tonnes (metric tons) at 1.08% Ni and 0.29% Cu.

Iletallurgicaltest work on two drill core sarples assaying 1.12% Ni-

0.41% Cu and 0.59D Ni-0.23% Cu indicate good concentrating anl recovery

characterictics, in the 80% Ni and 90% Cu range for a 16% Ni concentrate.

Small anounts of recoverable Plis are also oresegt. More netallurgical

testiho is reguired to chnfirm th2 consistency oE the initial results

and fer the m111 flow Shcet desion.

ORSEL!I\L

To evaluate the economics of bringing the Vakkerlien prospect into prod-

uction, or conversely to determine ddiatadditional oro reserves are

reguired:

urucLUSIONS

1. The current mineable reserve of 227,000 tonnes 1.38% Ni and 0.49% Cu,

at current costs and metal prices, does not generate enough cash flow

to repay the capitul and pre-production expenditures.

	 /2



TO: A.R. Pasieka: L.C. Kilburn Page 2

CONCLUSIONS(Cont'd)

2. If additionaldepositssimilarto Vakkerliencould be established
within some 20 km. radiusfor sequentialdevelopmentas feed to a
centrallylocatedconcentrator,the overalleconomicswould
improveto the extentshown in the tabulationbelow:-

MineableOre Res.




InitialCap.

at 1.38% Ni and Prod'n DCF R of R Payback Mine Opg, & Pre-prod'n
0.49% Cu Rate before tax Period Life Expenditures

Currentx 2 = 104,000




454,000 tonnes tpy 3.5%




4.4 yrs. $ 7,185,000*

Currentx 4 = 104,000




903,000tonnes tpy 11.4% 6.3 yrs. 8.8 yrs. 7,185,000*

Current'x6 = 104,000





1,362,000tonnes tpy 13.9% 6.3 yrs. 13.2 yrs. 7,185,000*

Currentx 4 = 208,000





908,000tonnes tpy 14.9% 3.8 yrs. 4.4 yrs. 10,784,000**

NOTE: The capitaland pre-productionexpendituresare the same initially
for each case. Additionalcapitaland pre-productionexpenditures
incur lateron in time as the satellitedepositsare brought into
production.

** Additionalinitialcapitaland pre-production,on applicableitems,
is to accommodatethe higher productionrate.

If Norwegiangovernmentwould establish,at no cost to the project,the
10 km. propertyaccess road and the main power transmissionline, the
capital requirementscan be reducedby $539,000. This improvesthe
rate of returnby 1.4%.

The rate of returnon this projectis highly sensitiveto the capital
and pre-productionexpenditure,particularlyto the cost of the surface
plant.

DISCUSSION


MINEABLEORE RESERVES

Basedon the projectedoperatingcosts, the mineableore reeervesare
calculatedas follows:-

	 /3
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DISCUSSION(Cont'd)

MINEABLEORE RESERVES(Cont'd)

Open Pit 79,000tonnes 0.98% Ni & 0.30% Cu at nil dilution
Underground 148,000tonnes 1.59%Ni & 0.59% Cu at 10% dilution,zero grade

227,000tonnes 1.38%Ni & 0.49% Cu

MINING RATE AND METHOD

Preliminaryevaluationindicatesthat the north end of the depositcan be
mined by open pit at 2 to 1 waste to ore ratioand the remainder,via a
decline,from undergroundby open room methods,utilizingrubbertired
mechanizedequipment.

A miningand millinnrate of 400 MTPD on a 5 days/weekschedule(104,000MTPY)
is consideredpreferablefor the 454,000tonnesreserve. The ore mix to the
concentratorwill be approximately40% from the pit and 60% from underground
resultingin a mine operatinglife of just overrr years.

The open pit work will be contractedout to avoidcapitalexpenditures
on equipmentfor this relativelysmall volumeof work. The undergroundwork
will be done by companycrews,with suitableequipmentpurchasedfor this
purpose.

SURFACEPLANT


Severalplant sizeswere investigatedand the followingpreliminarycost
estimatespreparedby GeneralEngineeringGroup:-

Plant Size Operating Est. Cost

73,000MTPY (200MTPD) 7 days/week $ 5,376,000
146,000MTPY (400MTPD) 7 days/week $ 5,485,000
52,000MTPY (200 MTPD) 5 days/week $ 5,142,000
104,000MTPY (400MTPD) 5 days/week $ 5,533,000
208,000MTPY (800MTPD) 5 days/week $ 7,365,000*

Escalatedfrom 400 MTPD on applicableitemsby a factorof 0.6.

The design conceptis a "no frills"plant incorporatinga portablecrushing
and screeningplant.

The cost estimatesprovidefor the constructionof a completesurfaceplant
and relatedfacilitiesrequiredfor the operation.

Secondhand equipmentand the re-installationof the CadillacMoly plant were
investigatedbut no substantialsavingwere indicatedin this instance.

TIMINGTO PRODUCTION

It is estimatedthat 18 monthswill be requiredfor the engineeringand
constructionof the plant.

The pit pre-strippingand undergrounddevelopmentcan be completed
concurrently.
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DISCUSSION(Cont'd)

CAPITALAND PRE-PRODUCTIONCOST ESTIMATES

The initialcapitaland pre-productionexpendituresto bring Vakkerlien
propertyinto production,at a rate of 104,000MTPY, includinga
contingencyallowanceof 10%, are estimatedat $7,185,000in current
Canadiandollars. $5,533,000is for the surfaceplant and $1,652,000
for the mining equipmentand pit and undergrounddevelopment.

In addition,working funds in the amountof $1,600,000will be
requiredto financethe pre-revenueexpenses.

The correspondingexpendituresfor a 208,000MTPY productionrate are
$10,784,000for capitaland pre-productionand $2,700,000for.workingfunds.

OPERATINGCOSTS

The on-propertyoperatingcosts in currentCanadiandollars,including
concentrateshippingcharges,are estimatedat $25,40per tonneof ore
milled for the 104,000MTPY:productionrate and at $21.53 for the
208,000MTPY rate. Truckingore from satellitedepositsis estimatedto
be an additional$1.80 per ton milled.

MANPOWER


The totalon-propertymanpowercomplement,excludingpit contractor
personnel,is estimatedat 52 for the 104,000MTPY productionrate and at
69 for the 208,000MTPY.

NET SMELTERRETURN

The net smelter return,at currentcosts, has been calculatedat Canadian
$632.56per dry metric ton ($45.05/DMTof ore) for a concentrategrading:-

15.5%Ni 6.85% Cu 0.4% Co 0.18 oz Pt 0.029 oz Pd

at metal prices:-

$2.20Ni $0.70 Cu $4.00 Co $136 Pd $40 Pd

The calculationis based on in-houseprocessingwith the concentrate
shipped,via M/S Falcon,to Canada for smeltingand the matte returnedto
Nikkelverkfor refining.

Customtreatingor sellingof the concentrateto OutokumpuOy was briefly
investigatedby the MarketingGroupwithout going out for an actualquote;
there is no apparentadvantageto taking this route. Should the project
becomea reality,the matterwill be investigatedin detail.

SAMPLEOF CASH FLOW CALCULATION

See followingpage.



SAMPLE OF CASH FLOW CALCULATION

Total mineablereserve908,000 tonnes in 4 deposits;Mining rate at 208,000MTPY

(S000)




2

YEARS 


3 4 5 6 7 8

InitialCapital & Pre-production
(lst & 2nd deposit)

OperatingCosts
(lst & 2nd deposit)

Revenue - 6 mo. delay
(lst & 2nd deposit)

Add. to Capital& Pre-production
(3rd & 4th deposit)

OperatingCosts
(3rd & 4th deposit)

Revenue
(3rd & 4th deposit)

On-goingCapital Expenditures

Salvage Value & InventoryRecovery

(6,584) (5,200)

(4,665)


4,686

( 100)

(4,665)


9,372


( 800)

( 100)

( 852)

1,712


( 800)


(3,966)

7,660


( 100)

(4,853)


9,372

(1,773)


8,110

1,23.0


1,300
(5,584) (5,200) ( 79) 3,807 3,654 4,519 6,337

D.C.F. Rate of Return

Mine OperatingLife

PaybackPeriod

P.V. at 10% discount rate

14.9% before taxes

4.4 years

3.8 years

$2,030,000



TO: A.R. Pasieka: L.C. Kilburn

DISCOSSION(Cont'd)

SUPPORTINGDATA

Page6

The work sheetsand the followingreferencereportsare on file:-

Vakkerlien- GeologicalReportsby J.B. Gammon,1975

Vakkerlien- Mineral Inventory& MineableOre Reserve,memo from LAW,
June 18, 1976

Vakkerlien- Open Pit Ore Reserves,memo from WDH, July 22, 1976

Vakkerlien- SurfacePlant CapitalCost Estimate,Gen. Eng., July 22, 1976

Vakkerlien- MetallurgicalTest Work, LakefieldReport,1872, Oct.8, 1975.
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FALCONBRIDGE NICKEL MINES LIMITED INTER-OFFICE MEMORANDUM

DATEe

TO1

COP I E 5 TO

FROMI

SUBJECT z

June 21, 1976

t.P.J. Raleigijk

FGTP:,fr5-35'LCK/A1C/LAW: ARP-File

G. Charlap

VAKKERLIENPROJECT(WORWAY)- PRELIMINARYSURFACEPLANTCOSTESTIMATE


Furtherto our discussionthis date, the preliminarycost estimatesshouldbe preparedfor two plant sizes:

200 TPCO (metrictonnesper calendarday)
400 TPCD (metrictonnesper calendarday)

MetaflurgicalData

Averagehead grade - two conditions: 1.08%Ni and 0.49% Cu or
1.66%Ni and 0.60% Cu. Suggest
equipmentbe sized for maximum
requirements.

Anticipatedmill recovery : 80% Ni

Anticipatedconcentrategrade : 15.5%Ni and 6.85% Cu

Plant Construction

Assumeaverageconditionsand the followingbasicdata:

10 km. of access road.

Northernconstruction(somesnow still on site in June).

Hydro available,but sub-stationand plantdistributionlinesto beprovidedfor in the cost estimate.

Water sourceavailablewithin reasonabledistance.

Tailinnsdisposalarea availablewithin reasonabledistance;protectionof the environmentto be allowedfor.

The plant estimateshouldcover:-

a) crushingplant and fine ore storage facilities,and statethe
operatingshifts/weekused in the design (requiredfor sizing thecrushingplant crew)

	 /2



TO: P.J. Ralei Pane 2

6. (Cont'd)

concentrator and all related facilities including weighing in
of ore

loadout and weighing out facilities for concentrate - into
flexible bag containers (similar to United Keno) - onto truck -
onto railway car

power distribution system

water distribution system and fire protection

sewage disposal system

tailing disposal system

heating system

shops, equipped to look after surface plant

assaying facilities and equipment

warehousino facilities and equipment

1) first aid facilities and equipment

fire protection equipment

plant roads and yards

large trailer for office, equipped

60 men camp and cafeteria

security (fence, qatehouse?)

other items that I have missed!

7. State the anticipated

power consumption - overall plant/tonne of ore milled

water consumption - overall plant/tonne of ore milled

GC/u1
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FALCONBRIDGE NICKEL MINES LIMITED INTER-OFFICE MEMORANDUM

	

DATE, August 20, 1976.

	

TO. F.G.T.Pickard, P.J. Raleigh

COPIES TO, GPM/LCK/AMC/WDH/LAW/GAV;HTB; PZ; ARP; file


rfwm. G. Charlap

SUBJECT SURFACEPLANT TO MILL 100 000 MTPY OF NI-CU ORE

Furtherto our discussions,the followingare some of the basic
points:

Is the conventional,i.e. "as we have alwaysdone it", design
and constructionconceptthe only practicaland acceptable

approachfor a 100,000MTPY (metrictons per year) plant?

For a smallsize shallcwseateddeposit,as it was
shown in the recentevaluationof the Vakkerlien
(Norway)project,the high cost of the surface
plant makes 500,000tonnesat 1.4% Ni - 0.5% Cu
not economicto develop.

Would the so called "portable"mill, capableof handling100,000

MTPY, be less costlyand acceptable?

It is the frontend capitalexpenditures,i.e. expenditures

prior to productionand receiptof revenue,that have a
major impacton the profitabilityof a venture. Somewhat

higher operating& maintenancecosts,if the reductionin
the initialcapitalis substantialenough,would be

acceptablesince theseare incurredmuch closerto the
revenuetime.

The term "portable"mill may be a misnomer;a pre-engineered,

modularconstruction,and possiblypre-wiredand pre-piped

plantwhich could be assembledon the site quicklythus
reducingconstructionoverheads,is what I have in mind.

From our discussions,I understandthat such type plant
may requiresome departurefrom the use of customaryand

traditionalpiecesof equipment.



I would like to suggestthat a thoroughinvestigationbe made of an
erectedcost for a "portable"plant to handle 100,000MTPY of ore
grading0.4% to 2.0% Ni & 0.4% to 0.8% Cu. The climaticconditions
would be similarto NorthernOntario.

Correspondingoperatingand maintenancecost estimatesper tonneof ore
milled,shouldbe preparedconcurrently.

The implicationsof a successfulresolutionof this problemare far
reaching;it would allow our Explorationpeoplemuch more flexibility
in theirsearch for viable deposits.

GC*sc G. Charlap.

ar
rwr.



July 28, 1976

G. Charlap

F.G. Pickard,P.J. Raleigh,L. Hurst

D. Mitchell

VAKKERLIENPROJECT- NORWAY

Furtherto our discussionand reviewof the cost estimatefor
the above projectthe followingobservationsand deductionscan
be made.

In the event that the NorweglanGovernmentassistsin providing
facilitiesfor resourcesdevelopment,the cost of the accessroad
($240,000)and the power transmissionline ($250,000)may be
deducted.

There is littleto be gainedeconomicallyfrom the re-useof used
equipmenthoweverwe would not estimatemore than 10% of the total
cost of mill equipment($525,140)for a deductionof $52,000. The
crushingplant is made up of 2 - mohile (packagetype) units and
the installatlonof used equipmentin this instanceis not
feasible.

The total of the above deductionsis $542,000for a revlsedproject
total (includingthe reducedcontingency)of $4,936,700for Case 4
as noted on the revisedattachedSummarysheet 18. '

We have deductedthe cost of 2 - transportsfor the haulageof
concentrateson the basis that this operationmay be handledby a
contractor. This deductionis offset by the additionof Mine/Mill
Moblle Serviceequipmentincluding1-1/2 ton truck,automobile,
bulldozerand frontend loader. This resultsin a deductionof
$50,000from Area 42 and an additionof the same amountto Area
65. This is shownon the revlsedSummary 1A.

It is understoodthat a servicebuildingand changehousefor the
mine will be includedin the mining estlmate.

With regard to Cadillac-Moly,if the originalcost of $600,000for
equipmentand buildingsis added to an estimatedcost of 51,300,000
obtainedfrom a contractorfor dismantling,refurbishingand re-erection,
the totalre-erectedcost would be $1,900,000. Our estimatedcost
for the supplyand installationof equipmentis $1,893,000(crushing,
milling,buildingand load-outfacilities). Moreoverthe estimate
of $1,900,000does not includesea freightor concretefoundations,
this pr sales-thereforenot feasiblefor this particularlocation.

D. tchell
DM t

eltv
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FALCONBRIDGE NICKEL MINES LIMITED INTER-OFFICE MEMORANDUM

DATEs

TO,


COPIES TO,


FROM:

August9, 1976

G. Charlap

F.G. Pickard,P.J. Raffigh,D. Mitchell

L. Hurst
SUBJECT:

VAKKERLIENPPGJECT - NORWAY

As requested,an estimatedcost for the surfaceplant basedon a 800 MTP3 troughput would be $7,365,120,derivedas
follows:

Originalestimatefor 400 MTPD (Case 4)

= 4,957,189
Proportionof thls amount assumednot affectedby increasedtonnage-

ftrea Descr+ ti on

09 Administratfon& Engineerinq $ 1,113,00040 Concentrateload-out 60,72060 Services 194,45070 TemporaryServices 199,90080 UndistributedCosts 159,200

$ 1,727,270

Amountof capitalaffectedby lncreasedtonnage

4,957,180- 1,727,270 = 3,229,910

Using six tenthsfactoron this amount

3,229,910x (800)0.6 = 3,229,910x 1.5157
400

= 4,895,570

800 MTPD CapitalCost • 4,895,570+ 1,727,270

• 6,622,840

 - 



PlusContlngency101 662,280
PlusFreight(AsBefore) 30,000
PlusTaxes& Duty(AsBefore) 50,000

TOTAL 7,365,120

L. Hurst

LH/ft

7
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FALCONBRIDGE NICKEL MINES LIMITED INTER-OFFICE MEMORANDUM

	

DAT E July 28, 1976

	

ro G. Charlap

COP IES TO F.G. Pickard,P.J. Raleigh,L. Hurst

	

rRou, D. Mitchel1

	

SEPJEOT VAKKERLIENPROJECT- NORWAY

Furtherto our discussionand review of the cost estimatefor
the above projectthe followingobservationsand deductionscan
be made.

In the event that the NorwegianGovernmentassistsin providing
facilitiesfor resourcesdevelooment,the cost of the access road
($240,000)and the power transmissionline ($250,000)may be
deducted.

There is littleto be gainedeconomicallyfrom the re-useof used
equipmenthoweverwe would not estimatemore than 10% of the total
cost of mill equipment($525,140)for a deductionof $52,000. The
crushingplant is made up of 2 - mobile (packagetype)units and
the installationof used equipmentin this instanceis not
feasible.

The total of the above deductionsis $542,000for a revisedproject
total (includingthe reducedcontingency)of $4,936,700for Case 4
as noted on the revisedattachedSummarysheet 18.

We have deductedthe cost of 2 - transportsfor the haulageof
concentrateson the basis that this operationmay be handledby a
contractor. This deductionis offset by the additionof Mine/Mill
Mobile Serviceequipmentincluding1-1/2 ton truck,automobile,
bulldozerand frontend loader. This resultsin a deductionof
$50,000from Area 42 and an additionof the same amount to Area
65. This is shown on the revisedSummary 1A.

It is understoodthat a servicebuildingand changehousefor the
mine will be includedin the mining estimate.

With regard to Cadillac-Moly,if the originalcost of $600,000for
equipmentand buildingsis added to an estimatedcost of $1,300,000
obtainedfrom a contractorfor dismantling,refurbishingand re-erection,
the total re-erectedcost would be $1,900,000. Our estimatedcost
for the supply and installationof equipmentis $1,893,000(crushing,
milling,buildingand load-outfacilities). Moreoverthe estimate
of $1,900 000 does_notincludesea freightor concretefoundations,
this pro al thereforenot feasiblefor this particularlocation.

D. M' chell
DM/ft
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1. INTRODUCTION

At the requestof the Mine EngineeringDepartmentof

FalconbridgeNickelMines Limitedwe have preparedthe attached

engineeringestimateof capitaland pre-productioncosts for the

surfaceplant at Vakkerlienin Norway.

Budgetquotationsfor major equipmentwere used in this

preliminaryestimatewhich has been preparedfor economicevaluation

of the project.

For ease in reference,only estimatesummariesof the

variousareas are included,detailedestimatesheetsare available

if required.

The processflowsheetand selectionof major equipmentwas

providedby FalconbridgeMetallurgicalDepartmentand this,datais

includedin this study.



- 2. METALLURGICALDATA



FNM 250-8-72

FALCI)NEIRIDGE NICKEL MINES LIMITED

	

DATE1 JulY 7, 1976

	

T0, G. Charlap

	

COPIES TO1 H. T. Berry, P. J. Raleigh, file

	

FROM, F. G. T. Pickard

INTER-OFFICE MEMORANDUM

GEN.ENGR.

fl 8KZb

SLEIJE.CT: VakkerlienProect Norwa - PreliminarMillin Flowsheet

Appendodis a preliminarymdllingflowsheetforuse ln preparingå preliminarysurfaceplantcostestimate.Equipmentslzesshownareballparkestimates.GeneralEngineeringis lookingat portablecrushingequipmentandsizesforthisequipmentarenot includedon theflowsheet.Similarlyslzingof cycloneclassifiersandsizingandpositionof pumpsis notincluded.The formerwillrequireconsultationwithoneof thecyclonesupplierswhilethelatterdependson theplantlayout. In aplantof thesizeproposedgravityflowof slurryshouldbe incorporatedas muchas possibleintothe plantlayoutbecauseof thesmallvolumesinvolved.It is verydifficultto pumplessthan30 US gpmof a slurryand it is preferableto haveat least50 US gpm.
The pulpandwaterbalancespreparedforthevarioustonnageratesarebasedon thefollowingmetallurgicalbalance:

Product Wt % Assay%




% Distribution




Ni Cu Ni Cu
MillHeads 100.00 1.66 0.40




100.0 100.0RougherConc. 28.67 5.50 2.01




95.0 96.0RougherTail 71.33 0.12 0.014 # 5.0 4.0

NiCuConc. 8.57 15.50 6.30




80.0 90.0CleanerTailing 20.10 1.24 0.18




15.0 6.0

FlnalTailing






(Rougher+ CleanerTail) 91.43 0.36 0.09




20.0 10.0

Thereshouldbe additionalbenchscaletestworkcarriedouton thisore. The 80%nickelrecoveryflgurebeingusedis probablytoolow. Onlytwobenchscaleflotationtestshavebeencarriedouton twosamplesofthisore. A lockedcycletestwouldcostin theorderof $750andwouldprovidea betterindicationof gradesandrecoveriesobtainablein plantoperations.It ismy opinionthatnickelrecoveryof about90%at a gradeof 15.5%Ni shouldbe readilyobtainedfromthehighgrada(1.66%Ni) oreandrecoveryof about85%shouldbe obtainablefromthelowergrade(1.08%Ni) ore.



2

In additionto preparingpulpandwaterbolancesfor the200and400MTP Cal.Daycaseswithmilloperationson a sevendayweekthesebalanceshavealsobeendevelopedforoperationson a fivedayweek. Thislatterapproachhasadvantagesin reducedoperatInglabourcostssincethesizeof theoperatInglabourcrewis 401greaterforsevendaysoperatIonsthanfor fivo. Thesizeof thefineorestorageblnwouldalsobe reducedbutlargergrindingandflotationequipmentwouldbe required.Theraindisadvantageto the fivedayoperationis somelossin recoverywhichoccursdurInoplantshutdownandstartupsbut thiscanbe keptto a minimumif theplantis InItlallydesignedforsuchan operation.Thiswouldinvolvestoringthetailingproducedduringshutdohmandstartupandretreatingit afteroperatingconditIonshaveroachedequilibrIum.A 12'dia.x 14'highagitatedstoragetankwouldbeadequatefor thispurpose.
Manpowerrequiredforthisoperatlonwouldconsistof:




No.per

ShIft

Total
aywee Ayd_weekMillSuperintendent




'1
r

CrushingPlantOperator 1 1 1MillOperator 1 4 3MillHelper 1 5• 3ConcentraterDrying
& Shipping




1 1Repairman




1 1GeneralLabour& Relief
Si•• 2 1

Totals 3 15 11

* Witha sevendeyweekan extrahelperis requiredto provideoperatorrellef.

Thistabulationassumesi 40 hourweek.

/

FGTP:lp F. G. T. Pickard



3. BASIS FOR PRELIMINARYCOST ESTIMATEOF SURFACEPLANT

The cost estimatefor surfaceplant includesfor the

constructionof a crushingplant,concentrator,offices,auxiliary

buildingsand relatedmechanicaland electricalservices.

The estimateis requiredfor 2 alternativesviz., 200 metric

tons per calenderday and 400 MTPCD.

The estimatedcost of the crushingplant is the same for

both alternativesbecauseof the relativelylow tonnagesand the

incipientminimumsize of ore which can be providedfrom a mining

operation. On this basis the crushingplant operates2 shifts per

day, 5 days per week and is capableof producing45 metric tons per

hour.

In the concentrator4 - alternativeson a 3 shift basisare

studiedas noted in the memo to G. Charlapfrom F.G.T.Ilickarddated

July 7, these are as follows:

Case 1 7 days/week 200 MTPO -

Case 2 7 days/week 400 MTPD

Case 3 5 days/week 200 MTPD

Case 4 5 days/week 400 MTPD

A summaryof the cost estimatefor each of the 4 cases and

summariesfor each area of the plantare includedin this study.

At this stage and in view of the uncertainsource of supply

of equipment,nominalamountsof $30,000and $50,000are includedfor

freightchargesand for duty and taxes.



2

Escalationis not included.

Premiumtime on labour,normallyapplicablein NorthAmerican

contracts,is not included.



4. SUMMARIESOF COST ESTIMATES

Cases 1, 2, 3 and 4



4. SUMMARIESOF CAPITALCOST ESTIMATES

The following4 summariesof a preliminarycost estimate

for the surfaceplant indicatea total capitalcost, excludingescalation,

as follows:




Case 1 $ 5,376,400

Case 2 $ 5,485,080

Case 3 $ 5,411,810

Case 4 $ 5,532,900



H.O. 238-12-75 CAPITAL COST ESTIMATE

FALCONBRIDGENICKELMINESLIMITED ENGINEERINGDEPARTMENT,TORONTO

PROJECT: VAKKERLIEN DESCRIPTION: SUMMARYALL AREAS-CASE4
PROJECT NUMBER: VN

LOCATION:
AREANUMBER: ALL

1PREPARED BY: 	 DATE: REVISION & DATE: SHEET 1 OF

ACCOUNT TOTAL UNIT COST ESTIMATED COST

NUMBER DESCRIPTION QUANT UNIT WEIGHT LABOUR MATERIAL LABOUR MATERIAL SLIB. CONTR. EQUIP. TOTAL

00 Administration& Enqineerin - - 1 113 00 - 113 000

10 Site Development 76 450 76 650




586




20 Ore Receiving& Crushing 40





30 ConcentratorMilling 65,260 84,590




407,87 472,64 ,030,360

40 ConcentrateLoad-Out 1 570 4 850




1 800 102 50 110 720






485,000




485,000

60 Services 6 000 3 750




13 500 121 20 144 450

70 Tem orar Services






80 UndistributedCo






159,200




Sub Total 193 320 229 600 2 992 52 1 382 5 4 957 18




Continenc 10%






495,720




Frei ht






30 000




Taxes and Duty






50,00(



11.0. 298-12-75 CAPITAL COST ESTIMATE

FALCONBRIDGE NICKEL MINES LIMITED ENGINEERING DEPARTMENT, TORONTO

PROJECT: VAKKERLIEN DESCRIPTION: SUMMARYALL AREAS- CASE3 PROJECT NUMBER. VN

ALLLOCATION: AREA NUMBER:

PREPARED BY: 	 DATE REVISION & DATE: SHEET OF

ACCOUNT

NUMBER DESCRIPTION

TOTAL UNIT COST ESTIMATED COST

QUANT. UNIT WEIGHT LABOUR MATERIAL LABOUR MATERIAL SUB. CONTR. EQUIP. TOTAL

SummaryCase4 5,532,900
Deductfor Case3 121,090

TotalCase3 5 411 810



CAPITAL COST ESTIMATEH.O. 238-12-75

DESCRIPTION

VAKKERLIEN

ACCOUNT

NUMBER

PROJECT:

LOCATION:

PREPARED BY:

DESCRIPTION

DATE.

QUANT. UNIT

VN

ALL

SHEET OF

PROJECT NUMBEIt
SUMMARY ALL AREAS - CASE2

TOTAL UNIT COST ESTIMATED COST

FALCONBRIDGE NICKEL MINES LIMITED ENGINEERING DEPARTMENT, TORONTO

AREA NUMBER:

REVISION & DATE:

WEIGHT LABOUR MATER1AL LABOUR MATERIAL SUB. CONTR EQUIP. TOTAL

Summary Case 4 5,532,900
Deduct for Case2 47,820
Total Case2 5 485,080



M.O. 236.12-75 CAPITAL COST ESTIMATE

FALCONBRIDGE NICKEL 114INESLIMITED ENGINEERING DEPARTMENT, TORONTO

PROJECT: VAKKERLIEN DESCRIPTION: SUMMARYALLAREAS- CASEi PROJECT NUMBER: VN

ALLLOCATION: AREA NUMBER:

PREPARED BY: DATE: REVISION & DATE: SHEET OF

ACCOUNT


NUMBER DESCRIPTION

TOTAL UNIT COST ESTIMATED COST
QUANT. UNIT WEIGHT LABOUR MATERIAL LABOUR MATERIAL SUB. CONTR EQUIP. TOTAL

Summar Case
Deductfor Case1

TotalCase1

532900

156,500

,376,400



LiLSCRIPTIO:i OF CATL:12:iiP;IL1IA.;[.) iLiAILL) Li  



5. DESCRIPTIONOF CATEGORIESAND DETAILEDCOSTESTIMATES


OWNERS COSTS - AREA VN-00

This area includeshead officecharges,legal,insurance,

engineering,field administrationand Lontractor'sfee and overhead.

Head officechargesincludesalariesof head office staff

such as accounting,purchasing,technicaladvisorsand senioroperating

personnel. No allowancehas been made for propertypurchaseor tax.

Engineeringincludesdesign,detail,preparationof

specificationsand purchaseorders for construction.

An allowanceof $20,000 is includedfor outsidelegal costs.

Fieldadministrationcosts are includedfor personnelto

administerand controlthe constructionphaseof the projectincluding

temporaryofficespace and supplies.

An allowancehas been made for contractor'sfee and overhead

on the basis that a generalcontractorwill be hired for construction

of the project.



H.O. 238-12.75 CAPITAL COST ESTIMATE

FALCONBRIDGE NICKEL MINES LIMITED ENGINEERING DEPARTMENT, TORONTO

VN


00

DATE

DESCRIPTIONPROJECT. VAKKERLIEN

LOCATION:

PREPARED BY: L. HURST

ADMINISTRATION& ENGINEERING

AREA NUMBER:

July 20, 1976 REVISION & DATE: SHEET 1 OF  1

PROJECT NUMBER

ACCOUNT


NUMBER DESCRIPTION

TOTAL UNIT COST ESTIMATED COST

DUANT. UNIT WEIGHT LABOUR MATERIAL LABOUR MATERIAL SUB, CONTR EQUIP. TOTAL

00 Head Office Char es
includesPurchasing Services,Tr vel e

.)

01 En ineerin
360 Dwgs & 100 MHS x 18.00 each = 648,00 + 2 ,000exp ses)

02 Le al

03 Insurance

04 Field Administration months 14

05 ContractorsFee & 0.11.

10% Labour 5% Material


150 000 150 000

	

668 000 668,000

	

20 000 20

	

150,000 150,000

AREA TOTAL ,113,00 ,113,000



5. DESCRIPTIONOF CATEGORIESANDDETAILEDCOST ESTIMATES

SITE DEVELOPMENT- AREA VN-10

This area includessoil investiqation,clearinqand grubbina,

accessroad,water supply,sewagesystem, tailingsdisposaland camp

facilities.

An allowanceof $8,000 is includedfor soils investiqation

by drillingand testingin locationswhere major structuralloadswill

occur.

It is assumedthat clearingand grubbingof the site will be

requiredand the estimateincludesfor this.

An access road 10 KM long is includedin the estimatehaving

a runningsurfacewidth of 24 feet and an overallroad width of 30 feet

of 6" minimum,granulatedmaterialon earth fill. There,will be a

100 foot wide clearedright-of-wayand no allowancehas been made for

rock cuts.

Two - 300 gpm pumps are includedto supply plantwater from a

source,assumedto be 1 mile distant,to a 100,000nallonwood stave

water storage tank locatedat the concentrator. Water in the upper

part of the tank (20,000gallons)is availablefor process,the lower

part (80,000gallons)is reservedfor fire protection. The estimate

includesa pump house,water intakeat the source,water distribution

and a separatepotablewater supply.

• •1



- 2

Sewagedisposalincludescollection,septic tank, tile bed

and provisionfor chlorination.

It is assumedthat tailingscan be dischargedand contained

at or near the concentrator. The estimateincludesclearingthe area,

the buildingof dams and dykes and installationof a reclaimwater

systemwith a returnpipelineto the concentrator.

Camp facilitiesinclude3 - 20 man bunk housesand a

kitchen-diningunit.



H.O. 238-12.75 CAPITAL COST ESTIMATE

FALCONBRIDGE NICKEL MINES LIMITED ENGINEERING DEPARTMENT, TORONTO

PROJECT: VAKKERLIEN

LOCATION:

PREPARED BY: L. HURST

DESCRIPTION: SITE DEVELOPMENT PROJECT NUMBER. VN

AREA NUMBER. 10

DATE REVISION & DATE: SHEET 1 OF 6

ACCOLINT TOTAL UNIT COST ESTIMATED COST

NUMBER DESCRIPTION QUANT. UNIT WEIGHT LABOUR MATERIAL LABOUR MATERIAL SUB. CONTR. EQUIP. TOTAL

11 Investiation Drillin




8 0




12 Clearing& Grubbing




50,000




50,000

13 Access Road




240,000




240,000

14 Water Supply & Fire Protection 1 63,600 53,400 61,700 38,500 217 200

15 ProcessWater System 4 550 11 650 18 000 8 7 0 4

16 Sewa e S stem






17 TailingsSystem






18 Ca Facilities





125 0




AREA TOTAL







76,450 76,650 86,400 172 600 912 100



5. DESCRIPTIONOF CATEGORIESAND DETAILEDCOST ESTIMATES

ORE RECEIVINGAND CRUSHING- AREA VN-20

This area includesthe truckdump, primaryand secondary

crushing,fine ore storageand a crushingbuilding.

It is proposedto employ portablecrushingand screening

units for primaryand secondarycrushing. From the truckdump, of

timbercrib and earth fill construction,a 42" x 14' vibratinggrizzly

feederwill dischargeore into a 25" x 40" jaw crusherset at 4". A

foot standardcone crusher,set at }", in closedcircuitwith a

60" x 14' screenwill supplymill feed via a 24" externalbelt

conveyor235 feet long to a 600 ton wood stave,fine ore storagebin.

There is no provisionfor coarseore storage. From the fine ore bin,

2 - 24" x 72" vibratingfeederswill dischargeto a 24" x 60' belt

conveyorfeedingdirectlyinto the ball mill.

The portablecrushing unitswill be housed in an unheated

prefabricatedtype building40 feet wide x 70 feet long havinga
.)

clear height of 22 feet. The fines conveyorfrom the crushingis

enclosedin a gallery. Provisionis includedfor dust collection,fire

protection,localheatingand lighting.



H.O. 2 38- 12-75 CAPITAL COST ESTIMATE

FALCONBRIDGENICKELMINESLIMITED ENGINEERINGDEPARTMENT,TORONTO

VAKKERLIEN ORERECEIVING& CRUSHING VNPROJECT: DESCRIPTION: PROJECTNUMBER:

LOCATION: AREA NUMBER: 20

PREPARED BY: L.HURST
DATE. REVISION & DATE: SHEET 1 OF  5 


ACCOUNT

NUMBER
TOTAL UNIT COST

DESCRIPTION QUANT. UNIT WEIGHT LABOUR MATERIAL LABOUR

ESTIMATED COST

MATERIAL SUB.CONTR. EQUIP,




TOTAL

21 PrimaryCrushing




3,000 3,000 13,800 207,000 226,800

22 SecondarCrushin




880 1,880 73,350 235,000




311,110

23 FineOreStorae




13,760 17 880 30 700 50 100 112 440

24 CrushinBuildin




23 000 35 000 82 100 12 000 152 1




AREATOTAL 40,640 57,760 199,950 504,100 802,450



5. DESCRIPTIONOF CATEGORIESANDDETAILEDCOST ESTIMATES

CONCENTRATOR- AREA VN-30

This area includesgrinding,flotation,thickening,

filtration,concentratedrying,reagentsystemsand facilitiessuch

as the concentratorbuilding,mill officesand dry and the mill

laboratory.

A 7' x 10' ball mill with linersand ball charge is included

with dischargelaunder,pump box, SRL pump and cyclone.

Flotationincludes24 - #24 Oenver roughercells and 10 - #18

specialUenver cleanercellswith relatedprocesspiping,SRL pumps

and pump boxes.

Cu Ni concentratefrom a 10 foot diameterthickeneris

pumpedto a 3 foot diameter6 disc filterand a 200 cfm,vacuumpump

with relatedequipmentincluded. Filtercake is uried in a 48" diameter

x 25' long dryer fittedwith scrubber,fan and stack and the dried

concentrateis passedto concentratestorageby a 24" wide belt conveyor

50 feet long.
3(

The concentratorbuildingis 80' wide x 120' long with a

clear height of 22'. Millingequipmentis in-linein a 40' wide bay

with offices,dry warehouseand shops in the remaining40' width.

The buildingis of the prefabricatedtype and is heatedand ventilated.



H.O. 238..12-75 CAPITAL COST ESTIMATE

FALCONBRIDGENICKELMINESLIMITED ENGINEERINGDEPARTMENT,TORONTO

PROJECT: VAKKER N DESCRIPTION: 	 CONCENTRATORMILLING PROJECT NUMBER: VN

LOCATION: AREA NUMBER: 30

ACCOUNT

NUMBER

PREPARED BY: L• HURST DATE. RkvisioN & DATE: SHEET

ESTIMATED COST

MATERIAL SUB. CONTR. EQUIP.

1 OF 9

UNIT COST

LABOUR MATERIAL LABOUR




TOTAL -

TOTAL

DESCRIPTION QUANT UNIT WEIGHT

31 Grinding 10,520 13 580 21 360 201 600




32 Flotation 11 000 3 820 40 9 0




33 Thickening 1,250




700 3,200 12,800 17,950

34 Filtration& Dr in 12,190 5,490 13,780 106 750 138 210

35 ConcentratorBuildin 30 000 61 000 290 560 7 200 388 760




-





12,410

37 Mill Office, Dry, and Eguigment 300




8,000 3 800 12 100

38 Rea ent S stem







AREATOTAL 65 260




590 40 4




030



5. DESCRIPTIONOF CATEGORIESAND DETAILEDCOSTESTIMATES


CONCENTRATELOAD-OUT- AREA VN-40

This area includeshandlingof dry concentrateand equipment

for transportationto a shippingpoint.

Concentratewill be handledon a belt conveyorfrom the

dryer to a 4-HR capacitysurge hopper. Plasticizedcanvasbags will

be filledfrom the hopperand storedin a lean-tobuildingadjacent

to the dryer. A manualweighingmachine is includedto check shipping

weights.

Transportationequipmentincludes1 - 2 Ton fork lift truck

and 2 - 25 Ton highwaytrucks.



,

I

H2O, 238-12.75 CAPITAL COST ESTIMATE

FALCONBRIDGE NICKEL MINES LIMITED ENGINEERING DEPARTMENT, TORONTO

PROJECT: VAKKERLIEN DESCRIPTMN: CONCENTRATELOAD-OUT
PROJECT NUMBER:

VN

LOCATION:
AREA NUMBER: 	

40

PREPARED BY: L. HURST DATE: REVISION & DATE: SHEET OF

ACCOUNT

NUMBER




LABOUR

ESTIMATED COST

MATERIAL SUB. CONTR EQUIP. TOTAL

TOTAL UNIT COST

DESCRIPTION QUANT. UNIT WEIGHT LABOUR MATERIAL

41 Weiah-OutFacilities 1,570 4,850 1,800 43 000 51 220

42 Trans ortationE ui ment




59,500 59,500




AREA TOTAL 1,570 4,850 1,800 102,500 110 720



5. DESCRIPTIONOF CATEGORIESANDDETAILEDCOSTESTIMATES


POWERAND COMMUNICATIONS- AREA VN-50

A 115 KV main transmissionline is includedin the estimate

from a power sourceassumedto be 10 Km distant.

A prefabricatedsteel substationwith switchesand

transformeris includedto reducevoltageto 4160 volts for plant

distribution.

Primarydistributionincludestransformersand distribution

systemsnecessaryto supply power to the variousplantareas.

Materialsand installationis includedfor a plant

communicationsystem.

A 100 KW Diesel generatingset, its accessoriesand

installationis includedas a standbyto maintainpower for essential

services.



H.O. 238-12-75 CAPITAL COST ESTIMATE

50AREA NUMBER.

REVISION & DATE: SHEET OFDATE;

ACCOUNT

NUMBER DESCR IPTION

TOTAL UNIT COST ESTIMATED COST

QUANT. UNIT WEIGHT LABOUR MATERIAL LABOUR MATERIAL SUB. CONTR, EQUIP. TOTAL

FALCONBRIDGE NICKEL MINES LIMITED ENGINEERING DEPARTMENT, TORONTO

POWER& COMMUNICATION VNDESCRIPTION: PROJECT NUMBER: •PROJECT:

LOCATION:

PREPARED BY:

VAKKERLIEN

L. HURST

51 Main TransmissionLine 250,000 250,000




10 KM @ 25,000 L KM




52 Substation& Transformers 60,000 60,000

53 Primary Distribution 150,000 150,000

54 TelephoneSystem 15,000 15,000

55 Stand-ByPower 10,000 10,000




AREA TOTAL 485,000 485,000

,



5. DESCRIPTIOilOF CATEGORIESAND DETAILEDCOSTESTIMATES


SERVICES- AREA VN-60

This sectionincludesshop equipment,compressedair

distribution,main office,assay laboratoryand equipment.

Includedin shop equipmentis a minimalamountfor tools

and equipmentnecessaryto repairand maintainmillingequipment.

A nominalsum is includedfor first aid equipment.

A 200 cfm 100 psi air compressorwith aftercoolerand

receiveris includedwith an allowancefor compressedair distribution

throughoutthe plant.

A reconditionedmobile trailerunit 10 feet wide x 50 feet

long is used for an assay laboratory,the estimateincludesthe cost

of equipment,electricheatingand lighting.

The main office is also housed in a mobile trailerunit and

an allowanceis includedfor office equipment.



H.O. 238-12-75 CAPITAL COST ESTIMATE

FALCONBRIDGE NICKEL MINES LIMITED ENGINEERING DEPARTMENT, TORONTO

VAKKERLIEN SERVICES VNPROJECT: DESCRIPTION: PROJECT NUMBER:

60LOCATION: AREA NUMBER:

L. HURSTPREPARED BY: 	 DATE. RE-VISION & DATE SHEET OF

ACCOUNT TOTAL UNIT COST ESTIMATED COST

NUMBER DESCRIPTION OUANT. UNIT WEIGHT LABOUR MATERIAL LABOUR MATEMAL $UB. CONTR. EQUIP. TOTAL

61 ServicesEquipment(Shops) 20,000#




31,000 31,000




IncludesFirst Aid Equipment





62 Compressor& DistributionSystem 8,740# 4,000 2,750 7,000 7,200 20,950

63 Assay Lab (Trailer)




1,000 500 4,250 55,000 60,750

64 GeneralOffice (Trailer)




1,000 500 2,250 28,000 31,750




AREA TOTAL




6 000 3 750 13 500 121 200 144 450



5. DESCRIPTIONOF CATEGORIESAND DETAILEUCOSTESTIMATES


TEMPORARYSERVICES- AREA VN-70


This sectionincludes,temporarywater, road maintenance,

camp operation,temporarystorageand constructionpower.

A 50 usgpm pump and cisternat the campsiteis provided.

An allowancefor snow removalfrom the accessroad and site

for one season,is provided.

Camp costs are based on a 14 month constructionduration

with an averageweekly complementof 40 men.

A 30' x 40' foldingtype prefabbuildingis allowedfor the

temporary$torage.

Constructionpowerwill be providedfrom a diese3generator

which will ultimatelybe used for standbypower supply.



CAPITAL COST ESTIMATEH.O. 238.12-75

PROJECT NUMBER,
TEMPORARYSERVICES VN

70

SHEET OF

FALCONBRIDGE NICKEL MINES LIMITED ENGINEERING DEPARTMENT, TORONTO

PROJECT: VAKKERLIEN

LOCATION:

PREPAREO BY: L. HURST

ACCOUNT

NUMBER DESCRIPTION

AREA NUMBER

REVISIQN & DATE:

TOTAL UNIT COST EST1MATED COST

WEIGHT LABOUR MATERIAL LABOUR MATER1AL SUB. CONTR EQUIP.

DESCRIPTION:

DATE.

QUANT. UNIT
TOTAL

71 Tem orary Water 2,200 2,000




2 300 6 500

72 Road Maint n




1




73 Camp Operation




161,800




161,800

74 TemporaryStorage 1,200




3,200 7,200 11,600

75 ConstructionPower




10 000




10 000




AREA TOTAL 340 20





'



5. DESCRIPTIONOF CATEGORIESAND DETAILEDCOST ESTIMATES

UNDISTRIBUTEDCOSTS - AREA VN-80

This area includescosts to start-upand maintainoperations

in the initialpre-productionstage.

Start-upcosts for the concentratorare basedon a 12 week

periodand allow for the mine managerand officestaff,operating

personnel,powerand suppliesnecessaryto operateequipmentduring

this phase.

An allowanceof $30,000is includedfor spare parts,

warehouseand officesupplies.



H.O. 238-12-75 CAPITAL COST ESTIMATE

FALCONBRIDGE NICKEL MINES LIMITED ENGINEERING DEPARTMENT, TORONTO

PROJECT:

LOCATION:

PREPARED BY:

VAKKERLIEN DESCRIPTIIDN: SUMMARYALL AREAS
PROJECT NUMBER:

CASE 4
AREA NUMBER:

DATE REVISION & DATE: Rev. 1 July 27, 1976

VN

ALL

SHEE
A

OF 1

ACCOUNT TOTAL UNIT COST ESTIMATED COST
NUMBER DESCRIPTION OUANT. UNIT WEIGHT LABOUR MATERIAL LABOUR MATERIAL SUB. CONTR. EOUIP.

TOTAL

00 Administrationand Engineering




113 00 -- 113 00

10 Site Development 76,450 76,650




586,40 172,600 912,100

20 Ore Receivin and Crushin 40,640 57,760




199,95 504,100 802,450

30 Concentrator-Millin 65,260 84,590




407,87 472,640 ,030,360

40 ConcentrateLoadout 1,570 4,850




1,80 52,500 60,720

50 Power and Communications





485,00




485,000

60 Services 6 000 3 750




73 50 171 200 194 450

70 Tem orar Ser i






80 UndistributedCosts






159,200




Sub Total 93 320 29 600 2 992 2




Contingency10% 495 720
Freight 30 000
Taxes & Duty 50,000

TOTAL 5,532,90



	

H.O. 238.12.75 CAPITAL COST ESTIMATE

FALCONBRIDGENICKELMINESLIMITED SUMMARY ALL AREAS WITH ENGINEERING DEPARTMENT, TORONTO
DELETIONOF ACCESS ROAD &

PROJECT: VAKKERLIEN DESCRIPTION:
TRANSMISSIONLINE COSTS &

PROJECT NUMBER. VN

COSTS - CASE 4 - ALLLocATION, AREA NUMBER

PREPAREDBY: DATE- REVISION & DATE: Rev. 2 Jul 27, 1976 SHEET 1B OF 1

ACCOUNT TOTAL UNIT COST ESTIMATED COST
NUMBER DESCRIPTION OUANT. UNIT WEIGHT LABOUR MATER IAL LABOUR MATERIAL SUB. CONTR. EQUIP. TOTAL

00 Administrationand Engineering




1 113 00




113 000

10 Site Develoment 76,450 76,650 346,40 172,600




672,100

20 Ore Receivingand Crushing 40,640 57,760 199,95 504,100




802 450

30 Concentrator& Milling 65,260 84 590 407 870 425 640




983 360

40 ConcentrateLoad-Out 1 570 4 85





50 Power and Communications




235,000 --




235 000

60 Services 6 000 3 750 13 500 171 2 0




70 Tem orarv Services





9 500




199 900

80 UndistributedCosts






159,200




Sub Total 193 320 229 600 2,502 52 1 330 54 4 415 180




Contingency10%






441,520




Freight






30,000







50 000

TOTAL 4,936,700



H.O. 238-12-75 CAPITAL COST ESTIMATE

FALCONBRIDGENICKELMINESLIMITED ENGINEERINGDEPARTMENT,TORONTO

VAKKERLIENPROJECT: DESCRIPTION: 	
UNDISTRIBUTEDCOSTS VN

PROJECT NUMBER



80LOCATION:  
AREA NUMBER:

L. HURSTPREPARED BY. DATE. REVISION & DATE: SHEET OF

ACCOUNT TOTAL UNIT COST ESTIMATED COST

NUMBER DESCRIPTION GUANT. UNIT WEIGI-IT LABOUR MATERIAL LABOUR MATERIAL SUB. CONTR EOUIP. TOTAL

81 PlantStart-U




129,200 129,200

82 Inventory




30,000 30,000




AREATOTAL 159,200




159,200
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FALCONBRIDGE NICKEL MINES LIMITED INTER-OFFICE MEMORANDUM

DAT El

TETt

COP I E 5 TO I

FRON11

SUBJECT, 


June 23, 1976

A.R. Pasieka

LCK/AMC/WOH/LAW

X'#r
G. Charla'p

VAKKERLIENPROJECT RORWAY

Based on LAW estimatesof the mineral inventoryand the potentially

mineableore reserves,calculationswere made to determinethe
approximatecapitaland pre-productioninvestmentthat could be made

for a 15% to 20% rate of returnon the project.

The calculationsindicatethat a 200 TPCD(metrictons per calendarday)

milling rate of the higher grade reserves(178,300tonnesat 1.66% Ni -

0.60% Cu) would supporta maximum investmentof about $3,000,000.

The projectwas reviewedat a meetingheld on June 21 (LCK,AMC, LAW,
ARP and GC present),and the followingwas agreed upon:

Gen. Eng. will be requestedto work out preliminarycapitalcost
estimatesfor a 200 TPCDand a 400 TPCDplant size.

Mining Eng. will work out the mine capital,pre-productionand on-

propertyoperatingcosts,and the cash flow projectionsfor:-

200 TPCDmilling rate of 178,300tonnesat 1.66%Ni - 0.60% Cu

200 TPCDmillingrate of 364,000tonnesat 1.08%Ni - 0.40% Cu

400 TPCD millingrate of 364,000tonnesat 1.08% Ni - 0.40% Cu

GC/u1
Attach.



APPENDIX- VAKKERLIENPROJECT

(withmemo dated June 23/76)

BASIC ASSUMPTIONS

Mill recovery,all Ni grades:

Ni

80%

Cu Co Pt Pd

Concentrateassay 15.5% 6.85% 0.4% 0.18 oz. 0.029 oz.

Gross metal prices $2.20 $0.70 $4.00 $136 ' $40

Smelting& refiningcosts




Current




:.Net SmelterReturn $632/tonneconc. = $1.94/1b.Ni equiv.

CASEI


0 en Pit Portion- 95,164 tonnesat 0.90% Ni - 0.28% Cu

Waste to ore ratio is 1:1

Contractorsuppliesopen pit equipment

Value of production(NSR)= 95,164 x 0.90 x 22 x 0.80 x 1.94 = $2,924,000

Operatingcosts (on property+ conc. ship.)= 95,164x 22.15 = 2,108,000

Operatingprofit (beforetaxes & repaymentof investment)




$ 816,000

U/G Portion k - 268,905tonnesat 1.15% Ni - 0.44% Cu




- Companypurchasesmining equipment




Value of production(NSR)
= $10,559,000

Operatingcosts ($25.45/tonne) = 6,844,000

Operatingprofit
= $ 3,715,000

Total OperatingProfit (pit + u/9) = $ 4,541,000

CASE II




0 en Pit Portion- 43,372 tonnesat 1.37% Ni - 0.42% Cu




- Waste to ore ratio is 2:1




- Contractorsuppliesopen pit equipment




Value of production(NSR)
= $ 2,029,000

Operatingcosts ($26.33/tonne) = 1,142,000

Operatingprofit
= $ 887,000

	 /2



Appendix (Cont'd) Page «1


CASE 11 (Cont'd)

U/G Portion - 134,892tonnesat 1.75% Ni - 0.65% Cu
- Companypurchasesmining equipment

Value of production(NSR)

Operatingcosts ($28.20/tonne)

Operatingprofit

Total OperatingProfit (pit + u/g)

4

= $ 8,060,000

=  3,804,000

= $4,256,000

= $ 5,143,000

The maximum capitaland Pre-productionthat can be spenton the projecthas been

calculatedfor a 15% and a 20% rate of returnusing Case 11, the higheroperating

profit.
**

For a 15% R of R, the max. expend.= $5,143,000x 2.855 = $3,671,000
4 yrs.*

For a 20% R of R, the max. expend.= $5,143,000x 2.589 = $3,329,000
4 yrs.

1.5 yrs. of constructionand pre-production+ 2.5 yrs. of production

at 200 TPCD

** CumulativePresentValue Factor.

1t should be noted that the operatingprofitused in the above calculationsis

before taxes. lf, for example,the overall tax burdenon the operatingprofit

before depreciationallowanceis 20%, the respectivemaximum that can be spent
on the projectbecomes $2,937,000and $2,663,000respectively.

GC/u1
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FALCONBRIDGE NIKKELVERK. AKTIESELSKAP

TRANSPORTOMKOSTNINGERFORNIKKELKONSENTRATKVIKNE- KRISTIANSANDS

Alt. 1: 1) Bil Kvikne- Ulsberg kr. 30.-
2) JernbaneUlsberg- Kr.sand

(kr.200.-- 30%) " 140.-

Kr.170.-
========

Alt.2: 1) BilKvikne- Orkanger
2) BåtOrkanger- Kr. sand

Kr. 4o.-


Kr. 80.-

Ved å anleggeen silopå Orkangerog sanleoppkonsentrattil en passelig
båtlast,vilopplagtAlt.2 væreå foretrekke.

25/5 - 76
SF


