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Rastofftype
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Sammendrag, innholdsfortegnelse elier innholdsbeskrivelse
Mappe med underlag omkring prefiminary Feasibility study med internrente beregning, oppsett av capital cost og
brev fra Outokumpu som angir rammen for smeltefradrag hos OK.

Konklusjonen er at eksisterende ramalmsreserve pa 380 000 tonn synes vaere for liten. A drive forekomsten ut pa 4
ar kan vaere et akseptabelt prosjekt, men en antar at en investering pa 26 mill NOK vil vaere fornuftig.

Dersom det kan finnes ytterligere reserver i det naere omradet, 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 Concentrates

Dear Mr Gammon,

Referring to your conversetions with Mr Wennervirta about

Kvikne nickel concentrates we have made

calculations based

some preliminary

on the following assay of the concentrate:

Ni 17.5 %
Cu 7.8 %
fe 31.5% %

0.4

A B2 o2

Amount of concentrate abcout 12,000 mt per year.

1« Toll smelting into matte

Recoveries of metals from concentrate to matte:

Ni
Cu

Analysis of
Ni

Cu
S

Matte will be in granulated form.

92
85

the
65

25
5-7

o\P o\

returnable matte:

N oW a\@

Delivery of concentrates CIF Méntyluoto.
Oelivery of matte

Smelting charge US & 130.- per dry metric ton of

FOB Mantyluoto,

concentrates.
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2, Freight costs between Norway and Finland
Present market prices, free in and out:

- Concentrates Trondhjem - Mantyluoto 3 10.-/mt
- Matte Mantyluote - Kristiansand g 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 Mantyluoto
Payable metals:

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

Prices:

- Nickel, 63 % of the practizod INCH price for eloctrolytic
nicknl cothodas FOQ Port Colborne.

- Copper, 70 % of the LME cathodes settlement price.
Payment in US dollars 890 days after arrival of concentrates
in Midntyluoto.

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,
DUTOKUMPU Oy
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VAKKERLIEY PROJECT

Comments on Preliminary Feasibility Study, dated August 18, 1976 by
G. Charlap, and Capital Cost Estimate dated July 22, 1976 by
Eng. Department Toronto.

It is obvious from the study made by the Toronto Office that a conventional
approach to developv the Vakkerlien orebody consisting of onlv h00 - 500.000 tons
of mineable ore averaging 1% Ni and about 0.4% Cu 1s uneconomic.

The question I like to comment on is this:

What is the minimum size of activity which can be operated in this case,

and what minimum tonnage of mineable ore is necessary to give an acceptable
rate of return on the canital investment, taking full advantage of the
governmental support offered for such projects.

The calculaticns I have based my comments on are mainly guesstimates,

I have used unit cost figures available at Nikkelverk, and experience data I
have sought from other Norwegian construction projects. Much more

detailed studies must, however, be made before reliable estimates can be
produced. I believe though that my figures may be comparable in accuracy
with the Toronto estimates, but more representative for Norwegian conditions.

1. The mine

We know now that there is an orebody situated about Q00 m above sea level
in an open windsvept highland area where the winter conditions are severe
with low temperatures (- 40 °C) but with no excessive amounts of snow,
about 10 - 12 kms from the nearest village in the valley. Some 20 - 25% of
the orebody can be mined as an open pit, the rest will have to be mined
as underground operatiocn. t is logical to restriet operations at the
mine site to a bare minimum and to bring the men up from the valley for
an 8 hr. - 5 days' week, thus avoiding the erection of dwelling quarters
and cafeteria operaticn up in the mountains. The crushing station and
the mill could he erected down in the valley where the operators could
arrive from their nearby homes by their own transvortation under all
normal weather conditions. The mill could therefore be operated on a

3 shift - 7 days' week schedule.

An access road to the mine will have to be constructed. There is
considerable experience in the building of mountain roads to draw

from here in this country, and it is likely that a track can be established
where snowdrifts are avoided and vhere the windblown selfcleaning effect
can be utilized, securing an all the year round access to the mine.

All transportation of crews-up and down, snoweleaning and to bring the

ore from the mine to the mill could be contracted to local entrepreneurs.

At the mine site I could envisage to use contractors for cleaning the
overburden and overlaying rocks from the open pit and to construct the

addit to the underground mine as well as for the necessary site preparation.
The actual ore mining I would suggest we do with company crews, and it
might be reasonable to work the open pit mainly in the summer season

and the underground during winter. T should guess (and I am nogw expert!)
that a minimum mine crew might consist of: '

mine supervisor

assistant (technician who can do the surveving and reporting)
drillers/blasters

helpers/loaders

repair man (mechanics)

handy men and replacers

N~ DW=
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In addition theré would be some contractors' people and truck drivers to
cater for, so we would need change~-house and rest room facilities for
some 15 - 16 pecple, an office barrack, a small shop, and a compressor,
ventilator and pump house. Water supply and sewage disvosal should offer
no problems, and the electrical power supply up to Lhe mine, say some

200 KW's would be paild for by the municipal power supply company.

What could then a minimum crew like this produce of ore production?

Here I am at a loss, but when comparing with results from Norwegian tunnel
drifting, I imagine they could produce somel200 - 1500 tons per week

(8 hours - § days) with smallsized, unsophisticated equipment, or

about 55 - 70,000 tons a year. A step up to about 100,000 tons per year
could be done with practically no extra capital cost and with say,

20% increase in operation's costs.

The pay-roll for this erew including social expenses el.c. would amount
to about 800,000 Kr. a year, - contractor's fee for work at the mine
and transportation of people and mine production of the mill would be
a similar amount.

The regular mine operations would then cost per year: (no capital costs incl.)

Pay-roll of company crew Kr. 800,900
Contractors, inel. transportation " 800,000
Materials of consumption " 600,000
Power costs - 500,000 kWh x 0.12 = H 60,000
Contingencies ! 00 ,n0n

Kr. 2,660,000

Capital expenditures and preproduction expenses at the mine would look
like this: {lo accurate estimates have heen carried out as more detailed
studies are needed, but I have checked the costs of the main objects

and present unit cost figures.)

Approach road, built for 25 tons trucks
T-5 km new road + 2.5 km improvement
on existing road Kr. 1,500,000

Water supply to mine,
small reservoir + 1000 m L" piveline,

natural head ! 200,000
Electrical distribution {250 kW),

illuminatien " 200,000
Sewage system g 100,000

Change-room - rest-room for 16 men )
(moveable barracks) " 300,010
Office barrack (electrical heating} f

Mech. shep, with equipment compressor,

ventilator station, pipelines ! 250,000
Site preparation, internal roads " 150,000
Addit to underground mine 400 m 25 me " £50,000
Cleaning of overburden and overlaying rock,

open pit, about 175000 m3 " 2,500,000
Sundry % unforeseen ! 550,000

Kr. 6,h00,000



Crushing Staticn

The crushing station would, as proposed by Torento, consist of a

receiving bin of some 100 tons capacity, a grizzlv feeder, a Jaw crusher,
a Symon crusher and a vibrating screen, transpert belts and a fine

ore bin large enough for 3 days mill operation, i.e. about 750 tons.

I should think a 24" x 36" Jaw erusher would be big enough to handle

the biggest lumps coming from the mine, and that a L' Symen crusher

would be sufficient. It might be possible to build the stztion on

a slope to take advantage of gravity feeding. I am not sure that nortable
type equipment is justified, it would probably ccst more. Having no

other information on cost figures, I am using Tcronto Office's cost
estimate for the crushing station of % 802,450, but deduct 107 for the
smaller equipment I envisage - that is, converted to kroner ~ Kr. L,000,00n0.
The crushing station should have ample capacity te handle anything between
55,000 and 100,000 tons per year on 5 days - 8 hr. operation.

Concentrator

In this area equipment of Swedish or Finnish manufactiure may be cheaper,
but having no better information I am using the Toronto figures with
a 10% deduction.

$ 1,030,360 - 10% ~ $ 928,000 x 5.50 = Kr, 5,100,000.-

Concentrate load-out

Packing of dry concentrate might preferably be done on day time in

a 5 days' week. This would imply a larger bin, approx. 100 tons.

The transportation from plant to railway would most likely be contracted,
50 2 trucks could be omitted.

Total for area approx. Kr. 3N0,000.-

Tailings disposal

We shall most likely have to meet striet requirements for the disposal
of tailings and treatment of effluents from the concentrator.

Probably a suitable dump site could be found fairly close to the mill,
but the area would have to be cleared, a retentiorn dam build and a
collecting system for drainage and a neutralization treatment for
outlets to the river established. I would guesstimate this

area to Kr. 1,000,000,

Services
Small machine shop with minimum equipment Kr. 300,000
Electrical power central and inplant distribution
(500 kW) " 300,000
Water supply and sewage system " 250,000

Change-room and rest-room, moveable barracks -
25 men " 300,000

Office and laberatory, with equipwment,
moveable harracks ! 359,000

Kr. 1,500,000
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Power transmission lines and transformers will be installed by the
Power company, sco will alsoc telephone installations.

As cepacity of the mill I have had in mind abt. 75,000 tons a year

of mined ore (7 days - 2L hrs). An increase to abt. 100,000 tons & Yyear
would mean some bigger concentrator installatien, say 15% addition

to capital costs, and the same to operating costs.

7. Total estimate for concentrator vlant

Crushing station Kr. L,0no,non
Concentrator " 5,100,000
Concentrate lead-out " 300,000
Tailings disposal " 1,000,000
Services " 1,500,000
Sundry and unforeseen T 1,200,000

Kr. 13,100,000

8. Personnel at the concentrator

1 manager, mining engineer, salary Kr. 120,000
1 assistant, technician " 80,000
1 accountant, secretary " 70,000
1 mill supervisor " 80,000
1 assistant, laboratory cp. " 70,000
1 crushing station operator i A5,000
2 mill operators on shift - 9 men " 5Lk, 000
2 maintenance men " 130,000
2 helpers and relievers " 100,000
19 man Kr. 1,255,000
+ 30%7 soc. exp. ! 375,000

Total pay-roll ¥r. 1,630,000

Operating Costs

Power consumption

Crushing: 200 kW x 8 h x § days x 46 weeks =

370,000 kWh
Mill: 150 kW x 24 h x T days x
40 weeks 1,160,000 "
Heating and lights 20,h0n0 "
1,550,000 kWh
a kr. 0.10 = " 155,000
Materials of consumption " 1,000,0C0
Office and lab expenses, travels and gen. exp. " 250,000
Rentals, transportation etc. " 150,000

Kr. 3,185,000
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10.

Summarv of Capital Cosis

1. General preproduction costs

Purchase of land and rights

Engineering and purchasing services
mainly by Nikkelverk

Legal assistance

Consultants - mining, concentration, construction

Insurance
Exploratory drilling

Other expenses during construction period

Mine development

Crushing station

Concentrator

Load out statien

Tailings disposal
Services

Sundry

-

M O =1 Oh v o ow D

Undistributed costs, - start-up and inventories

Yearly operating costs (ex. capital costs)

Mine Kr. 2,700,000
Concentrator " 3,200,000
Contractors " 1,000,000
Materials, spare parts, fuel ete. " 700,000
Gen. administration " 300,000
Taxes fees insurance etc. " 500,009
Rentals of houses, transportation " 100,000
Unspecified and unforeseen dl 500,000

Kr. 9,000,000

Company structure and financing

Kr. 500,000

" k00,000
i 20,000
160,000
" 20,000
" 109,000

" 500,010 1,700,000

6,400,000

4,000,000

5,100,000

300,000

1,000,000

1,500,000

1,200,000

700,000

Kr. 21,990,000

The operating company should be registered as a Norwegian shareholder's
company to facilitate the negotiations for concessions, and also for
taking full advantage of the different grants given by the Government to new
establishments. A sales mgreement with FNM Ltd. will have to constituted.
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Exploitation of a mineral deposit is dependant on a concession from the
Government under the Norwegian Concession Act of Dec. 1L, 1917.

Concessions are also needed for acquisition of ground and for hiring of
electric power in excess of 1000 kW. Concession will alse be required

for wast®e disposals and outlets fo lakes and rivers. A company is

regarded as Norwegian when 1t has its seat in Norway, the directors are
Norwegians living in Norway and min. 80% of the share capital is Norwegian.
If foreign capital is involved with more than 20% concessions can be granted
"unless public considerations are against it" - but some special conditions
may be set, particularly on intercompany relations.

In the conecession conditions for the capitalization can be stipulated,
such as the size of the share capital and other equity. A share capital
of Kr. 500,000 tc Kr. 1,000,000 would prcbably be accevntable.

The Government can grant a direct non-repayable investment aid of up to
257 on buildings and machinery of permanent caracter. In the Vakkerlien
case some Kr. 3,000,000 might be granted.

The Norwegian Bank of Industry (state-owned) will give 1. prioritv mortgage
loan up to T0% of the assessed value of fixed vroperty. These loans are
generally given with 20 years repayment time and the interest is at present
7% (but may be expvected to be increased to 8%). The assessed value of

the Vakkerlien installations might be some 14 - 15 mill. Kr., so a loan

of Kr. 10,000,000 could be obtainable.

The Regional Develeopment Fund gives top-risk loans to new establishments
vhich would stimulate the activity in undeveloped districts. Such loans are
given with up to 25 vears repayment time and the present interest rate

is 6%. In the Vakkerlien case a loan of somewhere between 2 and b mill. Kr.
might be expected.

A possible financing plan for the project may therefore lock like this:

Investment aid from the Government Kr. 3,000,000
1. prierity loan from the Bank of Industry " 10,000,000
Lean from the Develcpment Fund " 3,000,000
Share Capital r 500,000

Investment by FNM Ltd., (loan or guarantee for lean)" 6,500,000

Kr. 23,000,000 x)

x)

allowing abt. Kr. 1,000,000 for initial operating cabpital.



Conclusion

The conclusions which might be drawn from these exercises are:

1.

It is possible to save some investment capital, particularly
on preproduction expenses by following Norwegian engineering and
construction practice.

Capital costs could be reduced by taking advantage of the aid
programs offered by the Government to new enterprises. The actual
size of grants and loans would be a matter of assessment and
negotiations, and will to some extent be related to the company
structure, and most likely, also to the lifetime of the operations.

The minimum size of operation to give an acceptable rate of return
on the Falconbridge investment, seems to be some 650000tc TOgOQDtons
mine output per year.

The present orebody of 380,000 tons seems to be too small.

If mined out in 4 years it could be an acceptable project, but

T seriously question if an investment of 2f mill. kr. would

be adviseazble for such a short lifetime. The aid from the
Government weould in such a case probably be drastically reduced,
and if so the picture might look quite different.

If more ore was located as a continuation of Vakkerlien or
nearby to it, an increase to some 600,000 tons of mineable ore
might ensure reasonable profitability for a T years project and
some 700,000 tons might stand a 10 years operation. (viz. alt. V)

NHovember 1, 1976
R. Jahnsen



Vakkerlien, Cost Calculations

Assumptions

Mineable ore,

Yearly mine production
Lifetime of mine

Concentrator production, 15% Ni

Capitalization

Investment grant (not to be repaid)
= T.5%

Falconbridge investment (or guerantees )

Loans from public inst.

Total investment
Scrap value of plant

Interest and repayment of loans (13 mill.kr.)
average per year aover lifetime
Operating costs per year

Freight costs to Falconbridge smelter per year

Total cost at smelter (average per year)

Het smelter return, $ TOO = kr. 3850.- per won

Profit before tax

L . . . T - - H
[Taxaole income = Profit - jpormal depreciations +i

iinterest on loans
+ allowable offzeus
{average per year)

r~--

I
-~

Income tax (total for lifetime)

Total net ecash flow tc Falconbridge

Agt. I Alt. IT Alt. III Alt. IV Mg. V
m. tons 380,000 380,000 550,000 950,000 700,000
I 55,000 95,000 55,000 95,000 70,000
years T L 10 10 10
ton /year 3,530 5,800 3,500 5,300 4,600
kr. 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 10,000,000 7,000,000 10,000,000 9,000,000
kr. 23,000,000 26,000,000 23,000,000 26,000,000 25,000,000
kr 3,000,000 4,000,000 2,000,000 2,000,000 2,000,000
kr 2,500,000 3,650,000 1,850,000 1,850,000 1,850,000
g 9,000,000 10,200,000 9,000,000 10,200,000 10,000,000
i’ 1,100,000 1,800,000 1,100,000 1,800,000 1,500,000
kr. 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
kr. 1,000,000 6,350,000 1,550,000 8,150,000 4,450,000
; " 21,150,000 + 750,000 0 3,150,000 1,050,000
| |
' 0 1,600,000 0 16,800,000 5,700,000
Q. . .
kr. "W,500,000 16,800,000 10,500,000 57,700,000 32,800,000




CASH FLOW CALCULATIONS

Year \ 0 ‘ 1 2 3 4 6 T 8 9 10
‘ — . L
Alt. I -
Gross profit, revenue <+
op. costs mill.kr/yr. - 3.4 3.4 3.4 3.4 3.k 3.k 3.4
+3.0 scrap value
Repayments & interest on
lecans 2.9 2.8 .6 b 3 2.2 2.1
Profit before tax 0.5 0.6 0.8 1.1 l.2 .3
ETaxable income 2
Revenue * (depr. + interests) -1.6 - 1Ivs - 1.3 -1.1 -1.0 -0.9 -0.7 i
Income tax Q0 0 0 0 0
Net profit 5 0.6 0.8 1.0 1. 1 4.3
Acc. cash flow -7.0 -6.5 -5.9 -5.1 =4.1 -3. -1.8 +2.5
Rate of return: 0.6%
M __10.0
Gross profit per year - 10.0 10.0 10.0 10.0
4.0 scrap value
Repayments & interest 4.3 k.9 3.8 3.5
Profit before tax oy 6.0 6.2 10.5
|Taxable income 1.5-1.0 1.7-1.0 2.0-1.0 2.2-1.5 |
Income tax ~-2.3 -0.4 -0.5 -0.k
Het prefit 5.4 5.6 I | 10.1
Ace. cash flow =-10.0 4.6 +3.0 +6.7 +16.8

Rate of return: L8.4%5 9



Year
Alt. IIT

Gross profit per year

Repayments & interest

Profit before taxes

-

i Taxable income
Income tax

Net prefit

Acr. cash flow

Alt IV

Gross profit per year

Repayments & interest
Profit before tax

F . .
| Taxable 1income

Income tax

Het profit

Ace. cash flovw

0 1 2 | 3 i 5 6 T8 9 ' 10
- T.0
3.k 3.k 3.4 3. 4 3.4 3.4 .54 3.k 3.4 3.4
+2.0
-2.3 =-2.2 - 2.1 -2.0 -1.a -1.8 -1.7 - 1.6 =1.5 -1.4
1.1 1.2 1.3 1.4 1.5 1.6 107 1.8 1.9 Lo
™
- O p— e —— _..‘)i
— = i f]__ e — —— S — ————
1.1 1.2 1.3 1.k 1.5 1.6 1.7 1.8 1.9 L.o
- 7.0 - 59 -4, - 3.k - 2.0 -~ 0.5 + 1.1 + 2.8 + 4.6 +6.5 +10.5
Rate of return: 1T7.19 %
=10
10 10 10 10 10 10 10 10 10 20.-
+ 2.-
-2.3 -2 - 2.1 - 2.0 -1.9 - 1.8 -1.17 - 1.6 - 1.5 - 1.k
7.7 1.8 7.9 8.0 8.1 B.2 8.3 8.4 8.5 10.64
4.3-5.0 4.k-2.0 L.5-2.0 bL.6-2.0 L.7-2.0 L.3-2.0 L.8-2.0 8.7-3.0 8.8-3.0 3.9—5.9/]
0 - 1.2 - 1.3 - 1.4 - 1.4 - 1.5 - 1.5 - 3.0 -3.0 - 2,5
-10 1.7 6.6 £.6 6.6 6.7 6.7 6.8 5.4 5.5 8.1
-10 - 2.3 L.3 10.9 1T.5 2L.2 30.9 37T.7 43,1 LB.6 ST.1T

Rate of return:



Alt. V

, ! ’ ! I
Year | o 1 L2 3 bw s e Tr {8 | 9 T
Gross profit mill.kr./year - 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 | 6.6 6.6
Repayments + int. on loans 2.3 2.2 2.1 2.0 1.9 1.8 | 1.7 1.6 | 1.5 1.4
+ 2.0
Profit before taxes h.3 bk k.5 L.6 LT 4.8 | k.9 5.0 | 5.1 7.2
[ Taxable income 1.1-2.0 1.2-2.0 1.3-2.0 1.L-2.0 1.5-1.0 1.6-1.0 1.7-1.0 5.i-2.0 '5.5-2.0 5.8—14.0:]
Income tax : 0 0 0 0.2 0.3 0.3 | 0.4 1.7 | 1.8 1.0
Net profit | 4.3 N k.5 L. 4 by h.s | b5 3.3 | 3.3 6.2
] ] 1 | i i
Acc. cash flow 9.0 - 4.7 | -0.3 + k.2 8.6 | 13.0 17.5 i21.0 23.3 i 26.6  32.8

Rate of return: L47.5 %
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Year

Alt. T

Gross profit revenue -

op. costs mill.kr/yr.

Repayments & interest on

loans

Profit before tax

_Taxable income

Revenue - depr. + interests

Income tax
Net profit

Ace., cash flow

Alt I]

Gross profit per year

Repayments & interest

Profit before tax

Eiaxable income
Income tax
Net profit

Acc. cash flow

Jfﬂg_é__L 1 |2 3 ! 6 T 8
= — fo e T R SR EL. SNy
~7.0 | |
- 3.4 3.4 3. b 3.4 3.k 3.4 b
+3.0 scrap value
2.9 2. 2. 2.4 2.3 2.1
0.5 0.6 0. 1.0 1.1 L.3
-1.6 -5 -1.3 -1.1 -1.0 -0.9 -0.7 ]
0 0 i O 0 0 0 0
5 5 | 0.6 | 0.8 1.0 1.1 1.2 .3
' -T7.0 -6. % -5.9 ;—5.1 -4.1 ~3.0 -1.8 +2.5
! i Réte of return:
| | |
-10.0
- 10.0 10.0 10.0 10.0
; 4.0 serap value
L.3 L.o 3.8 3.5
i 5.7 | 6.0 ia 10.5
| 1.5-1.0/1.7-1.0 2.0-1.0 2.2-1.5 | |
! t—0.3 | -0.4 5—0.5 -0.h
| | 5.k 5.6 | 5.7 | 10.1 |
-10.0  -k.6 +1.0  '+6.7 +16.8

Rate of return:

0.6%

48.45 %



Year o ' 1 o2 1 3 o 2 6 v & 9 ! 1w

Alt. ITI 10
Gross profit per year 3.k 3.4 3.4 3.4 3.4 3.4 3.4 3.k 3.4 3.k
+2.0
Repayments & interest - 2.3 -2.2 - 2.1 - 2.0 -1.0 -1.8 =-=1.7 - 1.6 -1.5 -1.4
Profit before taxes 1.1 1.2 1.3 1.k 1.5 1.6 1.7 1.8 1.9 h.o
=
fTaxa.ble income - 0 — R e |
Income tax _ : 2 o— e
Net, profit 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 4.0
Acc, cash flow - 7.0 - 5.9 = b7 - 3.4 - 2.0 -0.5 + 1.1 + 2.8 + b.6 +6.5 +10.5
Rate of return: 17.19 % |
Alt IV
-10
Gross profit per year 10 10 10 10 10 10 10 10 10 20.-
+ 2,-
Repayments & interest - 2.3 -~-2.2 - 2.1 - 2.0 -1.9 -1.8 =-1.7 -1.6 -1.5 - 1.k
Profit before tax T.7 7.8 7.9 8.0 8.1 8.2 8.3 a.n 8.5 10.6
[T&xable ircone L.3-5.0 4. k-2.0 h.5-2.0 L.6-2.0 4.7-2.0 4.8-2.0 L.8-2.0 8.7-3.0 8.8-3.0 8.9-5.0}
Income tax 0 - 1,2 = [ 3 - 1.4 - 1.4 - 1.5 =1.5 - 3.0 =3.0 - 2.5
Net profit -10 T.7 6.6 6.6 6.6 6.7 6.7 €.8 5.4 5.5 8.1
Acc. cash flow -10 - 2.3 b.3 10.9 17.5 2.2 30.9 37.7 43.1 48.6 57.7

Rate of return: 70.2 %
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DATE

COPIES Taw

3

FROM,

VEJECT

August 18, 1976

-

A.R. Pasieka: | .0. ¥ilburn
AMC/WOM/LAN/GAY . PZ/PJR: HTB/FGTP: File

G. Charlap
VAKKERLICN PROJECT (HORWAY) - PRELIMINARY FEASIBILITY STUDY

INTRODUCTION

The Vakkerlien prospect is located near the villaane of Kvikne in central
Yorway, at an elevation of approximately 860 metres above the sea level.
The climatic conditions are reported to be similar to northern Ontario.
Exploration estanlished 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 subnuacrops to within 3 m. of surface at the north
end and plunaes 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.0. Gammon.

The miperal inventory, using a 0.4% i cut-off, has been calculated at
379,807 tonnes (metric tons) at 1.08% Hi and 0,39% Cu.

Metailurgical test work on two drill core samples assaying 7.]2% ii-
0.4% Cu and 0.59% Ni-0,23% Cv indicate good concentrating and recovery
characteristics, in the 807 Ni and 90% Cu rarge for a 16% Hi concentrate.
Small ameunts of recoverable PM's are also present. More metallurgical
testino is required to confirm the consistency of the initial results

and for the mill flow sheet design,

OBJECTIVE

= —

To evaluate the economics of hringing the Vakkerlien prospect into prod-
uction, or conversely to deterimine what additional ore reserves are

recuired.
CONCLUSIONS

1. The current mineabie reserve of 227,000 tonnes 1,38% MNi and 0.49% Cu,
at current costs and metal prices, does rot generate enough cash flow
to repay the capitai and pre-production expenditures.
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AMC/VDH/LAW/GAV: PZ/PJR: HTB/FGTP: File

G, Charlap
VAKKERLIEN PROJECT (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 Tevel.
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 subougcrops to within 3 m. of surface at the north
end and plunges 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% Hi 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% !i 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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CONCLUSIONS (Cont'd)

2. If additional deposits similar to Vakkerlien could be established
within some 20 km. radius for sequential development as teed to a
centrally located concentrator, the overall economics would
improve to the extent shown in the tabulation below:-

Mineable Ore Res. Initial Cap.
at 1.38% Ni and Prod'n | DOCF R of R | Payback | Mine Opg. | & Pre-prod'n
0.49% Cu Rate |before tax | Period Life Expenditures
Current x 2 = 104,000

454,000 tonnes tpy 3.5% - 4.4 yrs. $ 7,185,000%
Current x 4 = 104,000

903,000 tonnes tpy 11.4% 6.3 yrs. | 8.8 yrs. 7,185,000*
Current’x 6 = 104,000

1,362,000 tonnes tpy 13.9% 6.3 yrs. |13.2 yrs. 7,185,000*
Current x 4 = 208,000

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

NOTE: * The capital and pre-production expenditures are the same initially
for each case. Additional capital and pre-production expenditures
incur Tater on in time as the satellite deposits are brought into
production,

** f\dditional initial capital and pre-production, on applicable items,
is to accommodate the higher production rate.

3. If Norwegian government would establish, at no cost to the project, the
10 km. property access road and the main power transmission line, the
capital requirements can be reduced by $539,000. This improves the
rate of return by 1.4%.

4, The rate of return on this project is highly sensitive to the capitél
and pre-production expenditure, particularly to the cost of the surface
plant,

DISCUSSION

MINEABLE ORE RESERVES

Based on the projected operating costs, the mineable ore reserves are
calculated as follows:-
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DISCUSSIOI (Cont'd)

MINEABLE ORE RESERVES {Cont'd)

0.98% Ni & 0.30%

79,000 tonnes
1,59% Ni & 0.59%

Open Pit
148,000 tonnes

Underground

ok e T

Page 3

Cu at nil dilution
Cu at 10% dilution, zero grade

227,000 tonnes 1.38% Ni & 0.43%

MINING RATE AND METHOD

Cu

Preliminary evaluation indicates that the north end of the deposit can be
mined by open pit at 2 to ] waste to ore ratio and the remainder, via a
decline, from underground by open room methods, utilizing rubber tired

mechanized equipment.,

A mining and milling rate of 400 MTPD on a 5 days/week schedule (104,000 MTPY)
is considered preferable for the 454,000 tonnes reserve. The ore mix to the
concentrator will be approximately 40% from the pit and 60% from underground

resulting in a mine operating life of just over

W years.

b

The open pit work will be contracted out to avoid capital expenditures
on equipment for this relatively small volume of work. The underground work
will be done by company crews, with suitable equipment purchased for this

purpose.

SURFACE PLANT

Several plant sizes were investigated and the following preliminary cost

estimates prepared by General Engineering Group:-

Operating

7 days/week $
7 days/week $
5 days /week S
)
$

Plant Size

73,000 MTPY (200 MTPD)

146,000 MTRY (400 MTPC}

52,000 MTPY {200 MTPD)
{ g 5 days/week
(

104,000 MTPY (400 MTPD
5 days/week

208,000 MTPY (800 MTPD

Est, Cost

* [Escalated from 400 MTPD on applicable items by a factor of 0.6.

The design concept is a "no frills" plant incorporating a portable crushing

and screening plant.

The cost estimates provide for the construction of a complete surface plant
and related facilities required for the operation.

Second hand equipment and the re-installation of

the Cadillac Moly plant were

investigated but no substantial saving were indicated in this instance.

TIMING TO PRODUCTION

It is estimated that 18 months will be required for the engineering and

construction of the plant.

The pit pre-stripping and underground development can be completed

concurrently.
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DISCUSSION (Cont'd)

CAPITAL AND PRE-PRODUCTION COST ESTIMATES

The initial capital and pre-production expenditures to bring Vakkerlien
property into production, at a rate of 104,000 MTPY, including a
contingency allowance of 10%, are estimated at 57,185,000 in current
Canadian doliars. $5,533,000 is for the surface plant and 51,652,000
for the mining equipment and pit and underground development.

In addition, working funds in the amount of $1,600,000 will be

required to finance the pre-revenue expenses.

The corresponding expenditures for a 208,000 MTPY production rate are
$10,784,000 for capital and pre-production and $2,700,000 for.working funds.

OPERATING COSTS

The on-property operating costs in current Canadian dollars, including
concentrate shipping charges, are estimated at $25,40 per tonne of ore
milled for the 104,000 MTPY.production rate and at 321.53 for the
208,000 MTPY rate. Trucking ore from satellite deposits is estimated to
be an additional $1.80 per ton milied.

MAIPOKER

The total on-property manpower complement, excluding pit contractor
personnel, is estimated at 52 for the 104,000 MTPY production rate and at

€9 for the 208,000 HTPY.
HET SMELTER RETURN

The net smelter return, at current costs, has been calculated at Canadian
$632.56 per dry metric ton ($45.05/DMT of ore) for a concentrate grading:-

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

at metal prices:-
$2.20 Ni $0.70 Cu $4.,00 Co $136 Pd $40 Pd

The calculation is based on in-house processing with the concentrate
shipped, via /S Faicon, to Canada for smelting and the matte returned to

Hikkelverk for refining,

Custom treating or selling of the concentrate to Outokumpu Oy was briefly
investigated by the Marketing Group without going out for an actual quote;
there is no apparent advantage to taking this route. Should the project
become a reality, the matter will be investigated in detail,

SAMPLE OF CASH FLOW CALCULATION

See following page.



SAMPLE OF CASH FLOW CALCULATION

Total mineable reserve 908,000 tonnes in 4 deposits: Mining rate at 208,000 MTPY

($000)

Initial Capital & Pre-production
(1st & 2nd deposit)

Operating Costs
(st & 2nd deposit)

Revenue - 6 mo. delay
(1st & 2nd deposit)

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

Operating Costs
(3rd & 4th deposit)

Revenue
{3rd & 4th deposit)

On-going Capital Expenditures

Salvage Value & Inventory Recovery

D.C.F. Rate of Return
Hine Operating Life
Payback Period

P.V. at 10% discount rate

A 2 3
(5,584)  (5,200)
(4,665)
4,686
( 100)
(5,584)  (5,200) ( 79)

14 .9% before taxes
4.4 years
3.8 years

$2,030,000

YEARS
4 S5 5 1 8
(4,665) ( 852)
9,372 1,712
( 800) ( &00)
(3,966) (4,853) (1,773)
7,660 9,372 8,110
( 100 { 100)
_ 1200
3,807 3,654 4,519 6,337 1,300
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DISCUSSION {Cont*d)

SUPPORTING DATA

The work sheets and the following reference reports are on file:-

Geological Reports by J.B. Gammon, 1975

t

1. Vakkerlien

Mineral Inventory & Mineable Ore Reserve, memo from LAW,
June 18, 1976

2. Vakkerlien

3. Vakkerlien - Open Pit Ore Reserves, memo from WDM, July 22, 1976

Surface Plant Capital Cost Estimate, Gen. Eng., July 22, 1976

4. Vakkerlien

Metallurgical Test Work, Lakefield Report, 1872, Oct.8, 1975.

5. Vakkerlien
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FALCONBRIDGE NICKEL MINES LIMITED INTER-OFFICE MEMORANDUM
sate,  June 21, 1976 /F /M
/(4 Y b

TG

CoOPIES TO,

FROM,

SuBJECT,

P.J. Raleigh
a 9196“

ﬁxi‘
FGTP: /ﬁ‘ LCK/AMC/LAN: ARP-File

G. Charlap
VAKKERL IEN PROJECT (iORWAY) - PRELIMINARY SURFACE PLANT COST ESTIMATE

Further to our discussion this date, the preliminary cost estimates
should be prepared for two plant sizes:

A. 200 TPCD (metric tonnes per calendar day)
6. 400 TPCH (metric tonnes per calendar day)

Metallurgical Nata
Average head grade - two conditions: 1.08% Ni and 0.49% Cu or
1.66% 17 and 0.60% Cu. Sugqest

equipment be sized for maximum
requirements.

Anticipated mill recovery ;o 80% Ni
Anticipated concentra;e grade : 15.5% i and 6.85% Cu
Plant Construction

Assume averaae conditions and the following basic data:

1. 10 km, of access road.

2. lorthern construction (some snow still on site in June).

3. tvdro available, but sub-station and plant distribution Tines to be
provided for in the cost estimate.

4. \later source available within reasonable distance,

5. Tailinas disposal area availahle within reasonahle distance:; protection

of the environment to be allowed for.

6. The plant estimate should cover:-

a) crushing plant and fine ore storage facilities, and state the

operating shifts/week used in the desian {required for sizing the

crushing plant crew)



—

T0: _P.J. Ralei Page 2

4 et

€. (Cont'd)

h) concentrator and all related facilities including weiching in
of ore

c) loadout and weinhing out facilities for concentrate - into
flexibie ban containers (similar to United tena) - onto truck -

onto railway car
d) power distribution system
e) water distribution system and fire protection
f) sewaae disposal system
a) tailing disposal system
) heating system
i) shops, equipped to look after surface plant
j) assaying facilities and equipnent
) warehousina facilities and equipment
1} first aid facilities and equipment
m) fire protection equipment
n; plant roads and yards
o) larqge trailer for office, equipped
p} 60 men camp and cafeteria
a) security (fence, gatehouse?)
r} other items that I have missed!
7. State the anticipated
a) power consumption - overall plant/tonne of ore milled

) water consumption - overall plant/tonne of ore milled

-~ 6C/ul
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FNM 2%0-8.72
FALCONBRIDGE NICKEL MINES LIMITED INTER-OFFICE MEMORANDUM

pare. August 20, 1976,

1o+ F.G.,T. Pickard, P.J. Raleigh
%

corres ren  GPM/LCK/AMC/WDH/LAW/GAV; HTB; PZ; ARP; file

fromy . Charlap

SURJECT. SURFACE PLANT TO MILL 100,000 MTPY OF NI-CU ORE

Further to our discussions, the following are some of the basic
points:

1. Is the conventional, i.e. "as we have always done it", design
and construction concept the only practical and acceptable
approach for a 100,000 MIPY (metric tons per year) plant?

For a small size shallcw seated deposit, as it was
shown in the recent evaluation of the Vakkerlien
(Norway) project, the high cost of the surface
plant makes 500,000 tonnes at 1.4% Ni - 0.5% Cu
not economic to develop.

2. Would the so called "portable" mill, capable of handling 100,000
MTPY, be less costly and acceptable?

Tt is the front end capital expenditures, i.e. expenditures
prior to preduction and receipt of revenue, that have a
major impact on the profitability of a venture. Somewhat
higher operating & maintenance costs, if the reduction in
the initial ecapital is substantial encugh, would be
acceptable since these are incurred much closer to the

revenue time.

The term 'portable"” mill may be a misnomer; a pre-engineered,
modular construction, and possibly pre-wired and pre-piped
plant which could be assembled on the site quickly thus
reducing construction overheads, is what I have in mind.

From our discussions, I understand that such type plant
may require some departure from the use of customary and
traditional pieces of equipment.

- - - VT WAL, T
——— R el e e . W




T would like to suggest that a thorough investigation be made of an
erected cost for a '"portable" plant to handle 100,000 MIPY of ore
grading 0.4% to 2.0%2 Ni & 0.4% to 0.8% Cu. The climatic conditions
would be similar to Northern Cntario.

Corresponding operating and maintenance cost estimates per tonne of ore
milled, should be prepared concurrently.

The implications of a successful resolution of this problem are far
reaching; it would allow our Exploration people much more flexibility

in their search for viable deposits.
~

CC*ae G. Charlap.

- - - -
- -



July 28, 1976 i
G, Charlap

.G, Pickard, P.J. Ralefgh, L. Hurst

D. "MitcheN
VAKKERLIEN PROJECT - NORWAY

Further to our discussion and review of the cost estimate for
the abaove project the following observations and deductions can
be made.

In the event that the Norweaofan Government assists in providing
factlities for resources develonment, the cost of the access road
(¢240,000) and the power transmisston line ($250,000) may be
deducted,

There 1s Y{ttle to be gained aconomically from the re-use of used
equipment however we would nct estimate more than 102 of the total
cost of mi11 equipment ($525,140) for a deduction of $52,000, The
crushing nlant {s made up of 2 - mohile {package type) units and
the installation of used equipment in this instance is not
feasihle,

The total of the above deductions §s $542,700 for a revised project
total {including the reduced contingency) of $4,936,700 for Case 4
as noted on the revised attached Summary sheet 18, )

We have deducted the cost of 2 - transports for the haulage of
concentrates on the basis that this operation may be handled by a
contractor. This deduction 1s offset by the addition of Mine/Mil
Hobile Service equipment ¥ncluding 1-1/2 ton truck, autemobile,
bulldozer and front end loader. This results in a deduction of
450,000 from Area 42 and an addition of the same amount to Area
£5. This is shown on the revised Summary 1A,

It ¥s understood that a service building and changehouse for the
mine will be included 1n the mining estimate,

With regard to Cadillac-Moly, {1f the original cost of $600,000 for
equipment and buildings {s added to an estimated cost of $1,300,000
obtained from a contractor for dfsmantling, refurbishing and re-erection,
the total re-erected cost would be $1,900,000, Our estimated cost

for the supply and installation of eguipment s $1,993,000 (crushing,
mi11ing, building and load-out facflities). Moreover the estimate

of $1,900,000 does not include sea freight or concrete foundations,

this pr sa}:is\therefore not feasible for this particular location.

chey
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FALCONBRIDGE NICKEL MINES LIMITED INTER-OFFICE MEMORANDUM
o Augqust 9, 1976 1)
. G. Charlap yég /f é,;?'
COPIES TO. | 4 —

L
F.G. Pickard, P.J. Raléigh, D. Mitchell

FROM:

L. Hurst

SUBJECT:

VAKKERLIEN PRIJECT - HOMMAY

As raquested, an cstimated cost for the surface plant based
on 3 Q00 MIMD throughput would be $7,365,120, darived as
follows:

Original estimate for 400 MIPD (Case 4)

= 4,957,139
rroportion aof thts amount assumed not affected by increased

tonnage -

Area _ Jescristion _

9 Aduinistration & Engincering $ 1,113,000
40 Concentrate load-out 60,720
€0 Services 194,450
70 Temporary Servicas 199,900
80 Undistributed Costs 159,209

$ 1,727,279

Amount of capital affectad by {ncreased tonnage =

4,957,130 - 1,727,270 = 3,229,910
Using six tenths factor om this amount

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

400
= 4,895,570

800 MTPD Capital Cost = 4,895,570 + 1,727,270

= 5,622,840

R MR R

[ gl = W K o . WA P S, WL -
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Plus Contingency 10%
Plus iraight (As Before)
Plus Taxes & Duty (A5 Before)

TOTAL

L. lurst

L/ ft

662,250
30,000
50,000

——

7,366,120
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FALCONBRIDGE NICKEL MINES LIMITED INTER-OFFICE MEMORANDUM

SATE:

TO.

July 28, 1976

G. Chariap

cories 1o, F. G, Pickard, P.J. Ra1eigh, L. Hurst

FROM

SUBJECT:

D. Mitchell
VAKKERLIEN PROJECT = MNORWAY

Further to ocur discussion and review of the cost estimate for
the above project the following observations and deductions can
be made.

In the event that the Norwegian Government assists in providing
facilities for resources development, the cost of the access road
($240,000) and the power transmission line ($250,000) may be
deducted.

There is little to be gained economically from the re-use of used
equipment however we would not estimate more than 10% of the total
cost of mill equipment ($525,140) for a deduction of $52,000. The
crushing plant is made up of 2 - mobile (package type) units and
the installation of used equipment in this instance is not
feasible.

The total of the above deductions is $542,000 for a revised project
total (including the reduced contingency) of $4,936,700 Yor Case 4
as noted on the revised attached Sunmary sheet 1B.

We have deducted the cost of 2 - transports for the haulage of
concentrates on the basis that this operation may be handled by a
contractor. This deduction is offset by the addition of Mine/Mill
Mobile Service equipment including 1-1/2 ton truck, automobile,
bulldozer and front end loader. This results in a deduction of
§50,000 from Area 42 and an addition of the same amount to Area
65. This is shown on the revised Summary 1A.

It is understood that a service building and changehouse for the
mine will be included in the mining estimate.

lith regard to Cadillac-Mely, if the original cost of $600,000 for
equipment and buildings is added to an estimated cost of $1,300,000
obtained from a contractor for dismantiing, refurbishing and re-erection,
the total re-erected cost would be $1,900,000. Our estimated cost

for the supply and installation of equipment is $1,393,000 (crushing,
milling, building and load-out facilities). Moreover the estimate

of $1,9004000 does_not include sea fre1ght or concrete foundat1ons.
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CAPTTAL_COST ESTIMATE

Surface Plant
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T. INTRCDUCTION



1. INTRODUCT 10N

At the request of the Mine Engineering Department of
Falconbridge Nickel Mines Limited we have prepared the attached
engineering estimate of capital and pre-production costs for the

surface plant at Vakkerlien in Norway.

Budget quotations for major equipnent were used in this
preliminary estimate which has been prepared for economic evaluation

of the project.

For ease in reference, only estimate summaries of the
various areas are included, detailed estimate sheets are available

if required.

The process flowsheet and selection of major equipient was

provided by Falconbridge Metallurgical Department and this data is

?

included in this study.




2. METALLURGICAL DATA

e —— .
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FALCONBRIDGE NICKEL MINES LIMITED

OATE:

TO

COPIES TO

FROM,

SUBJEZCT

INTER-OFFICE MEMORANDUM

July 7, 1976

G. Charlap -
ﬁgéf GEN, ENGR.
H. T. Berry, P. J. Raleigh, file JUL ORED

F. G. T, Pickard

Vakkerifen Profect (Norway) = Preliminary #1111ng Flowsheet

Appendad 1s a preliminary @illing flowsheet for use in preparing
a pretiminary surface plant cost estimate. Equipment sizes shown are
ball park estinates, Genoral tngineering 1s YToaking at portabdle crushing
cquipment and sizes for this cquipment are not included on the flowsheot.
Stmilarly st2ing of cyclone clossifiers and sizing and position of puwps
is not fncludad, Tha former will require consultation with one of tha
cyclone suppliers while the latter capends on the plent layout., In a
plant of the sfza proposed gravity flow of slurry sheuld be fncorporated
8s much as possible into the plant Tayout beceuse of the small volumes
fnvolved. It is very difficult to pump less then 30 US gpn of & slurry
and it is preferable to have at least 50 US gpa,

The pulp and water balances prepared for the various tonnage rates
are based on tha following matallurgical balance:

Product qt. % Assay % % Distribution
N cu Mo cu

Mill Heads 100.00 1.66 0.40 . 100.0 100.0
Rougher Conc, 28.67 5.50 2.01 95.0 96.0
Roughar Tail 71.33 8.12 0.014 . 5.0 4,0
NiCu Conc. 8.57 15.60 6.30 80.0 90.0
Cleaner Tafling 20.10 1.24 0.18 15.0 6.0
Final Tailing

(Rougher + Cleaner Tail) 91.43 0.36 0.09 20.0 10.0

There should ba additional banch scale testwork carried out on this
ore., The 80% nfckel recovery figure being used is probably too low., Only
two bench scale flotation tests have been carried out on two samples of
this ore. A locked cycle test would cost in the ordar of $§750 and would
provide a better indication of grades and recoverfes abtafnable in plant
operaticns, It is my opinfon that nickel recovery of about 902 at a grade
of 15.5% N1 should be readfly obtained from the high grada (1.66% Ni) ore
and recovary of about 85% should be obtainable from the tower grada
{1.08% Ni) ore.
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In edditicn to praparing pulp and water bolancas for the 200
and £30 147 Cal, Day cases with mill operations on a sovey day week
thase balances have also bach developed for oparations on a five day
week, This latter approach hes advantages in reduced cperating
latour costs sfnce the size of the operating labour crow is 40%
greater for seven days operaticas than for fiva, The size of the fine
ore storage bin would also be recuced but larger grinding and flotation
equipment would be requirad, Tha main disadvantaga to the five day
oparation 1s come loss in recovery which occurs during plent shutdown
ond startups but this can bo kept to a minfmum 17 the plant 1s {nitially
designed for such an operaticn, This would involve storing thae tatling
produced during shutdown znd startup &nd retreating it after operating
conditions have reached equilibrium, A 12' dia. x 14° high agitatoed
storaga tank would be adeguate for this purposa,

Hanpower raquired for this operation would consist of:

No. per Total
Shift ] cdav week 5 day waek
111 Superintendent ) 1
Crushing Plant Operator 1 ] 1
111 Operator ] 4 3
K1l Helper 1 5 3
Concentrater Orying
& Shipping 1 1
Repafrman 1 1
General Labour & Ralief — 2 Rl
Totals 3 15 1

* With a seven day week an extra heiper 1s required to provide
oparator relfef.

This tabulation assunes a 40 hour week.

FGTP:1p  F. G, T. Pickard




3. BASIS FOR PRELIMINARY COST ESTIMATE OF SURFACE PLANT

The cost estimate for surface plant includes for the
construction of a crushing plant, concentrator, offices, auxiliary

buildings and related mechanical and electrical services.

The estimate is required for 2 alternatives viz., 200 metric

tons per calender day and 400 MTPCD.

The estimated cost of the crushing plant is the saue for
both alternatives because of the relatively low tonnages and the
incipient minimum size of ore which can be provided from a mining
operation. On this basis the crushing plant operates 2 shifts per
day, 5 days per week and is capable of producing 45 metric tons per

hour.

In the concentrator 4 - alternatives on a 3 shift basis are
studied as noted in the memo to G. Charlap from F.G.T. Pickard dated

July 7, these are as follows:

Case 1 7 days/week 200 MIPD -
Case 2 7 days/vieek 400 KHTFD
Case 3 5 days/week 200 MTPD
Case 4 5 days/week 400 MTPD

A summary of the cost estimate for each of the 4 cases and

sunmaries for each area of the plant are included in this study.

At this stage and in view of the uncertain source of supply
of equipment, nominal amounts of $30,000 and $50,000 are included for

freight charges and for duty and taxes.



Escalation is not included.

Premium time on labour, normally applicable in Horth American

contracts, is not included.



4. SUMMARIES OF COST ESTIMATES

Cases 1, 2, 3 and 4




4, SUMMARIES OF CAPITAL COST ESTIMATES

The following 4 summaries of a preliminary cost estimate

for the surface plant indicate a total capital cost, exciuding escalation,

as follows:
Case 1 $ 5,376,400
Case 2 $ 5,485,080
Case 3 $ 5,411,810

Case 4 $ 5,532,900



H.0, 238-12-75

FALCONBRIDGE NICKEL MINES LIMITED

CAPITAL COST ESTIMATE

ENGINEERING DEPARTMENT, TORONTO

PROJECT: VAKKERLIEN pescrieTion: SUMMARY ALL AREAS-CASE 4 PROJECT NUMBER. Vi
LOCATION: AREA NUMBER: ALL
PREPARED BY: DATE. REVISION & DATE SHEET_I___ OF ]
ACCOUNT TOTAL UNIT COST ESTIMATED CQST
NUMBER DESCRIPTION QUANT. UNIT WEIGHT LABOUR MATERIAL LABOUR MATERIAL [SUB. CONTR. EQuiP, TOTAL
00 Administration & Engineering - - 1,113,000 - 1,113,000
10 Site Development - 76,450 | 76,650 | 586,400 172.60d| 912,100
20 Ore Receiving & Crushing 40,640 | 57,760 | 199,950 §04,104] 802,450
30 Concentrator Milling | 65,260 | 84,890 | 407,870 472,6400,030,360
40 Concentrate Load-Out | 1,570 | 4.850 1.800{ 162,50d 110,720
50 | Power & Communications | I 485,000 - 485,000
60 Services ) 6,000 | 3,750 | 13,500] 121,200| 144,450
70 Temporary Services 3,400 2,000 | 185,000 9,5001 199,900
80 Undistributed Costs - - - - 159,200
Sub Total 193,320 |229,600 [2,992,5201,362,5444,957.180
Contingency 10% 495,780
Freight 30,000
Taxes and Duty 50,00(




H.O, 238-12.75

FALCONBRIDGE NICKEL MINES LIMITED

PROJECT: VAKKERLIEN

CAPITAL COST ESTIMATE

ENGINEERING DEPARTMENT, TORONTO

oescription: SUMMARY ALL AREAS - CASE 3 PROJECT NUMBER L
LOCATION: AREA NUMBER: ALL
PREPARED BY: DATE REVISION & DATE: SHEET aF
ACCOUNT TOTAL UNIT COST ESTIMATED COST
NUMBER DESCARIPTION QUANT. | UNIT WEIGHT LABOUR |MATERIAL || LABOUR | MATERIAL [SUB. CONTR.| Eauir, TUTAL
Summary Case 4 5,532,800
Deduct for Case 3 _ 121,090

Total Case 3

5,411,810
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H.0. 238-12-75

FALCONBRIDGE NICKEL MINES LIMITED

CAPITAL COST ESTIMATE

ENGINEERING DEPARTMENT, TORONTO

PROJECT. VAKKERLIEN pescriprion: _SUMMARY ALL AREAS - CASE 2 PROJECT NUMBER: VN
LOCATION: AREA NUMBER: ALL
PREPARED BY: DATE. REVISION & DATE: SHEET ___ OF
ACCOUNT TOTAL UNIT COST ESTIMATED COST ]I
NUMBER DESCRIPTION QUANT. | UNIT | WEIGHT | LABOUR |MATERIAL | LABOUR | MATERIAL |SUB.CONTR| EQuIP Jl TOTAL
Summary Case 4 “5,532.900
Deduct for Case 2 [ 47,820
Total Case 2 5,485,080




H.0. 238-12-75

FALCONBRIDGE NICKEL MINES LIMITED

CAPITAL COST ESTIMATE

ENGINEERING DEPARTMENT, TORONTO

PROJECT: VAKKERLIEN DESCRIPTION: SUMHA RY ALL AREAS - CASE T PROJECT NUMBER: VN
LOCATION: AREA NUMBER: ALL
PREPARED BY: OATE: REVISION & DATE: SHEET ____ OF
ACCOUNT TOTAL UNIT CQST ESTIMATED COST
NUMBER CESCRIPTION QUANT. | UNIT WEIGHT LABOUR | MATERIAL LABOUR MATERIAL [SUB.CONTR.| EQuUIP. TOTAL
Summary Case 4 5,532,900
Deduct for Case 1 156,500
Total Case 1 5 376,400




5. DESCRIPTION OF CATEGORIES AND DETAILED COST LSTIMATES



5. DESCRIPTION OF CATEGORIES AnD DETAILED COST ESTIMATES

OWNERS COSTS - AREA VN=00

This area inciudes head office charges, legal, insurance,

engineering, field administration and Contractor's fee and overhead.

Head office charges include salaries of nead office staff
such as accounting, purchasing, technical advisors and senior operating

personnel. Ho allowance has been made for property purchase or tax.

Enginecring includes design, detail, preparation of

specifications and purchase orders for construction.
An allowance of $20,000 is included for outside leaal costs.

Field administration costs are included for persginnel to
administer and control the construction phase of the project including

temporary office space and supplies.

An allowance has been made for contractor's fee and overhead
on the basis that a general contractor wili be hired for construction

of the project.



H,0., 23a@-172-7%

FALCONBRIDGE NICKEL MINES LIMITED

CAPITAL COST ESTIMATE

ENGINEERING DEPARTMENT, TORONTO

PROJECT VAKKERLIEN DESCRIPTION: ADMINISTRAUOL& ENGINEERING PROUECT NUMBER VN o |
LOCATION: AREA NUMBER: 00 i
PREPARED BY: L. HURST DATE July 20, 1976 REVISION & DATE: sieerl__ ofF _1
ACCOUNT TOTAL UNIT COST ESTIMATED COST
NUMBER DESCRIPTION QUANT. | UNIT | WEIGHT LABOUR |MATERIAL | LABOUR | MATERIAL |SUB CONTR| EQUIP. TOTAL
00 Head Office Charges o 150,300 150,000
(includes Purchasing Services, Travel ete.) |
01 Engineering 668,000 668,000
(360 Dwgs & 100 MRS x 18.00 each =|648,00p + 20,009 expenses )
0y4 Legal 29,000 20,000
03 Insurance 30,000 30,000
04 | Field Administration months| 14 95,000 95,000
(5 Contractors Fee & Q.H,
10% Labour 5% Material 150,000 150,000
AREA TOTAL 1,113,000 1,113,000




5. DESCRIPTION OF CATEGORIES ANU DETAILED COST ESTIMATES

SITE DEVELOPMERT - AREA Vii-10

This area includes soil investigation, clearing and grubbina,
access road, water supply, sewage system, tailings disposal and cawp

facilities.

An allowance of $8,000 is included for soils investication
by drilling and testing in locations where major structurail 1cads will

occur.

It is assumed that clearing and grubbing of the site will be

required and the estimate includes for this.

An access road 10 KM long is included in the estimate having
a running surface width of 24 feet and an overall road width of 30 feet
of 6" minimum, granulatec material on earth fill. There will be a
100 foot wide cleared right-of-way and no allowance has been wade for

rock cuts.

Two = 300 gpm pumps are included to supply plant water from a
source, assumed to be 1 mile distant, to a 100,000 sallon wood stave
water storage tank located at the concentrator. Water in the upper
part of the tank (20,000 gallons) is available for process, the lower
part (80,000 gallons) is reserved for fire protection. The estimate
includes a pump nouse, water intake at the source, water distribution

and a separate potable water supply.

ey S At ¢ B



Sewage disposal includes collection, septic tark, tile bed

and provision for chlorination.

It is assumed that tailings can be discharged and contained
at or near the concentrator. The estimate includes clearinag the area,
the building of dams and dykes and installation of a reclaim water

system with a return pipeline to the concentrator.

Camp facilities include 3 - 20 man bunk houses and a

kitchen-dining unit.



H.0, 238-12.78

FALCONBRIDGE NICKEL MINES LIMITED

CAPITAL COST ESTIMATE

ENGINEERING DEPARTMENT, TORONTO

PROJECT. VAKKERLIEN DESCRIPTION. SITE DEVELOPMENT PROJECT NUMBER. VN
LOCATION: AREA NUMBER. TO
PREPARED BY: L' HURST DATE: REVISION & DATE SHEET _]__ OF 6 4
ACCOUNT TOTAL UNIT COST ESTIMATED COST
NUMBER DESCRIPTION QUANT UNIT WEIGHT LABQUR MATERIAL LABOUR MATERIAL [SUB. CONTR. EQUIP TOTAL
N Investication Drilling | 8,000 8,000
12 Clearing & Grubbing 50,000 50,000
13 | Access Road L 240,000 240,000
{
14 | Water Supply & Fire Protection E§3-§99“. 53,400 | 61,700 | 33,500( 217,200°
15 | Process Water System | 4,550 | 11,650 18,000 | 8.700) 42,0900
16 Sewage System 2,300 9,600 | 12,700 a00 |l 25 ong-
17 Tailings System 170.000 170,000
__1§___1_Camp Facilities 6,000 2.000 | 25.000 | 125,000 159.000
|
AREA TOTAL
76,450 | 76,650 b86,400 | 172,600 | 912,100




5. DESCRIPTION OF CATEGURIES AND DETAILED COST ESTIMATES

ORE RECEIVING AND CRUSHING - AREA VN-20

This area includes the truck dump, primary and secondary

crushing, fine ore storage and a crushing building.

It is proposed to employ portabje crushing and screening
units for primary and secondary crushing. From the truck dump, of
timber crib and earth fill constrgction, a 4z" x 14" vibrating grizzly
feeder will discharge ore into a ég“ ; 46: ngxcrusher set at 4. A
4% foot standard cone crusher, set at i", in closed circuit with a
60" x 14" screen will supply mill feed via a 24" external belt
conveyor 235 feet long to a 600 ton wood stave, fine ore storage bin.
There is no provision for coarse ore storage. From the fine ore bin,

2 - 24" x 72" vibrating feeders will discharge to a 24" x 60' belt

conveyor feeding directly into the ball mill.

The portable crushing units will be housed in an unheated

{2 - x Al

prefabricated type building 40 feet wide x 70 feet long having a

Y e,
clear neight of 22 feet. The fines conveyor from the crushing is
enclosed in a gallery. Provision is included for dust coliection, fire

protection, local heating and lighting.



H.0, 238-12-75

FALCONBRIDGE NICKEL MINES LIMITED

CAPITAL COST ESTIMATE

ENGINEERING DEPARTMENT, TORONTO

PROJECT: VAKKERLIEN DESCRIPTION. ORE RECEIVING & CRUSHING PROJECT NUMBER. VN |
]
LOCATION: AREA NUMBER. 20 l
PREPARED BY: L. HURST DATE REVISION & DATE: SHEET 1_ oF _ 0
ACCOUNT TOTAL UNIT COST ESTIMATED COST
NUMBER DESCRIPTION QUANT. UNIT WEIGHT LABOUR MATERIAL {LABQUR MATERIAL |SUB. CONTH. EQUIP. TOTAL
21 Primary Crushing 3,000 3,000 13_.800 207,0001 226,800
22 Secondary Crushing 880 1,880 | 73,350 | 235,000} 311,110
23 Fine Ore Storage 13,760 17.880 30,700 50,100 112,440
24 Crushing Building < | 23,000 | 35,000 | 82,100 | 12,000 152,100t
AREA TOTAL 40,640 | 57,760 | 199,950 | 504,100 {| 802,450

SR N =y




5, DESCRIPTION OF CATEGORIES AMD DETAILED COST ESTIMATES

CONCENTRATOR - AREA VN-30

This area includes grinding, flotation, thickening,
filtration, concentrate drying, reagent systems and facilities such
as the concentrator building, mill offices and dry and the mili

laboratory.

A 7' x 10" ball mill with Tiners and ball charge is included

witih discharge launder, pump box, SRL pump and cyclone.

Flotation includes 24 = #24 Lenver rougher celils and 10 - #18
special Uenver cleaner cells with related process piping, SRL punps

and pump boxes.

Cu Hi concentrate from a 10 foot diameter thickener is
pumped to a 3 foot diameter 6 disc filter and a 200 cfm vacuum punp
with related equipment included. Filter cake is dried in a 48" diameter
x 25' long dryer fitted with scrubber, fan and stack and the dried
concentrate is passed to concentrate storage by a 24" wide belt conveyor

50 feet long.

The concentrator building is 80' wide x 120' long with a
clear height of 22'. Milling equipment is in-1ine in a 40' wide bay
with offices, dry warehouse and shops in the remaining 40' width.

The building is of the prefabricated type and is heated and ventilated.




H.G. 238=-12-7%9%

FALCONBRIDGE NICKEL MINES LIMITED

CAPITAL COST ESTIMATE

ENGINEERING DEPARTMENT, TORONTO

proJecT: _ VAKKERLTEN DESCRIPTION: CONCENTRATOR MILLING PROJECT NUMBER, __IN
LOCATION: AREA NUMBER: 30
PREPARED By: _ L. HURST DATE REVISION & DATE: SHEET _]_ OF 9
ACCOUNT o TOTAL UNIT COST ESTIMATED COST ”
NUMBER DESCRIPTION QUANT | UNIT WEIGHT LABOUR |MATERIAL | LABOUR | MATERIAL |[SUB CONTR | EQuI® TOTAL
N Grinding - 10,520 | 13,580 21,360/ 201,600 ZﬂZ;ﬂﬁh
32 Flotation 11,000 3,820 40,9701 128,030 || 183.870
33 Thickening 1,250 700 3,200 12,800 17,950
34 | Filtration & Drying . 12,190 5,490 13,7801106,750 138.2f0
35 Concentrator Building 30,000 [ 61.000 | 290.560! 7.270 || 388.760
36 Mill Laboratory -- -= -- 12,410 || 12,470
37 Mill Office, Dry, and Equipment 300 8,000 3,800 12,100
38 Reagent System -- -- 30.000 - 20,000
AREA TOTAL 65,260 | B4,590 | 407.870(472.640 (1 .030,36(




5. DESCRIPTION OF CATEGORIES AuD DETAILED COST ESTIMATES

CONCENTRATE LOAD-QUT - AREA VN-40

This area includes handlina of dry concentrate and equipment

for transportation to a shipping point.

Concentrate will be handled on a belt conveyor from the
dryer to a 4-iR capacity surge hopper. Plasticized canvas bags will
be filled from the hopper and stored in a lean-to building adjacent
to the dryer. A manual weighing machine is included to check shipping

weights.

Transportation equipment includes 1 - 2 Ton fork 1ift truck

and 2 - 25 Ton highway trucks.



w0, 238-12-73

FALCONBRIDGE NICKEL MINES LIMITED

VAKKERLIEN

CAPITAL COST ESTIMATE

ENGINEERING DEPARTMENT, TORONTO

CONCENTRATE LOAD-OUT

VN

PROJECT: DESCRIPTION: = PROJECT NUMBER
LOCATION: AREA NUMBER: 49 i
PREPARED BY: L. HURST DATE AEVISION & DATE: SHEET ___ OF 9
ACCOUNT TOTAL UNIT COST ESTIMATED COST
NUMBER DESCRIPTION QUANT UNIT WEIGHT LABOUR MATERIAL LABOUR MATERIAL |SUB. CONTR. EQUIP. TOTAL
4 Weigh-Out Facilities o 1,570 | 4,850 | 1,800 | 43,000 || 51,220 |
42 Transportation Equipment 59,500 || 59,500
|
AREA TOTAL 1,570 | 4,850 1,800 102,500 |1110,720




S. DESCRIPTION OF CATEGORIES AND DETAILED COST ESTIMATES

POWER AND COMMUNICATIONS - AREA VN-50

A 115 KV main transmission line is included in the estimate

from a power source assumed to be 10 Kn distant.

A prefabricated steel substation with switches and
transformer is included to reduce voltage to 4160 volts for piant

distribution.

Primary distribution includes transforiers and distribution

systems necessary to supply power to the various plant areas.

Materials and installation is included for a nlant

conmunication system.

A 100 KW Diesel generating set, its accessories and
installation is included as a standby to maintain power for essential

services.



H.,0, 238-12-75

FALCONBRIDGE NICKEL MINES LIMITED

o VAKKERLIEN

LOCATION:

PREPARED BY: L. HURST

DESCRIPTION:

OATE.

CAPITAL COST ESTIMATE

ENGINEERING DEPARTMENT, TORONTO

POWER & COMMUNICATION

REVISION & DATE:

PROJECT NUMBER:

AREA NUMBER:

VN

50

SHEET _| _ OF

1

ACCOUNT TOTAL UNIT COST ESTIMATED COST
NUMBER DESCRIPTION QUARNT. UNIT WEIGHT LABOUR MATERIAL LABOUR MATERIAL [SUB. CONTR. EQUIP, TOTAL
51 Main Transmission Line 250,000 250,000
(10 KM @ 25,0600 L KM) | .
52 Substation & Transformers I - 60,000 6b,000
53 Primary Distribution 150,000 150,000
54 Telephone System 15,000 15,000
1t
55 Stand-By Power 10,000 10,000
AREA TOTAL 485,000 r485,000




5. DESCRIPTION OF CATEGORIES AND DLTAILED COST ESTIMATES

SERVICES - AREA VN-60

This section includes shop equipment, compressed air

distribution, main office, assay laboratory and equipment.

Included in shop equipment is a minimal amount for tools
and equipment necessary to repair and wmaintain milling equipnent.

A nominal sum is included for first aid equipment.

A 200 cfm 100 psi air compressor with aftercooler and
receiver is included with an allowance for compressed air distribution

throughout the plant.

A reconditioned mobile trailer unit 10 feet wide x 50 feet
long is used for an assay laboratory, the estimate includes the cost

of equipment, electric heating and Tighting.

The main office is also housed in a mobile trailer unit and

an allowance is included for office equipment.



H.O. 238-12-73 CAPITAL COST ESTIMATE

FALCONBRIDGE NICKEL MINES LIMITED ENGINEERING DEPARTMENT, TORONTO
PROJECT: VAKKERLIEN DESCRIPTION: SERVICES PRCJECT NUMBER: VN
LOCATION: AREA NUMBER" 60
PREPAREDBY: L‘ HURST DATE. RE‘VISI__ON & DATE: SHEET ____ OF
— |
ACCOUNT TOTAL UNIT COST ESTIMATED CQOST
NUMBER DESCRIPTION QUANT. UNIT WEIGHT LABOUR MATERIAL LABOUR MATERIAL |SUB. CONTR. EQUIP. TOTAL
61 Services Equipment (Shops) g 20,0004 31,000 { 31,000
(Includes First Aid Equipment]) '
62 Compressor & Distribution System 3,740# 4,000 2,750 7,000 7,200 || 20,950
63 Assay Lab (Trailer) | - 1,000 500 4,250 | 55,000 i| 60,750
64 General Office (Trailer) 1,000 500 2,250 | 28,000 | 31,750

AREA TOTAL 6,000 3,750 13,500 {121,200 {144,450




S. DESCRIPTION OF CATEGORIES AND DETAILEU COST ESTIMATES

TEMPORARY SERVICES - AREA VH-70

This section includes, temporary water, road maintenance,

caimp operation, temporary storage and construction power.
A 50 usgpm pump and cistern at the campsite is provided.

An allowance for snow removal from the access road and site

for one season, is provided.

Camp costs are based on a 14 month construction duration

with an average weekly complement of 40 men.

A 30' x 40' folding type prefab building is allowed for the

teimporary storage.

Construction power will be provided from a diesel generator

which will ultimately be used for standby power supply.



H,0. 238.12.7%

FALCONBRIDGE NICKEL MINES LIM!ITED

CAPITAL COST ESTIMATE

ENGINEERING DEPARTMENT, TORONTO

PROJECT: VAKKE RLIEN DESCRIPTION: ﬁPOEARY SERVICES PROJECT NUMBER VN
LOCATION: AREA NUMBER ?n
PREPARED BY: L. HURST DATE REVISION & DATE: SHEET ____ QF
ACCOUNT TOTAL UNIT COST ESTIMATE! COST
NUMBER DESCRIPTION QUANT, | UNIT WEIGHT LABOUR MATERIAL LABOUR MATERIAL [SUB. CONTR.| EQUIP, TUTAL
71 Temporary Water I 2,200 2,000 2,300 6,500
72 Road Maintenance 10,000 10,000
73 Camp Operation 161,800 161,800
74 | Temporary Storage | 1,209 3,200 | 7,200 || 11,600 °
75 Construction Power 10,000 IQJOOO_;
AREA TOTAL 3.400 2,000 | 185,000 | 9,500 199,800




b ek amedme b oo

5. DESCRIPTION OF CATEGORIES AND DETAILED COST ESTIMATES

UNDISTRIBUTED COSTS - AREA VH-E0

This area includes costs to start-up and maintain operations

in the initial pre-production stage.

Start-up costs for the concentrator are based on a 12 week
period and allow for the mine manager and office staff, operating
personnel, power and supplies necessary to operate equipment during

this phase.

An allowance of 530,000 is inciuded for spare parts,

warehouse and office supplies.
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HW.0. 238-12-78

CAPITAL COST ESTIMATE

FALCONBRIDGE NICKEL MINES LIMITED ENGINEERING DEPARTMENT, TORONTO C
LOCATION: CASE 4 AREA NUMBER: ALL
PREPARED BY: DATE _ mevisionapate: Rev. 1 Jduly 27, 1976 sneen A oF
ACCOUNT TOTAL UNIT COST ESTIMATED COST I
NUMBER DESCRIPTION QUANT UNIT WEIGHT LABQUR MATERIAL LABOUR MATERIAL |[SUB. CONTR EQuUIP TUTAL
00 Administration and Engineering i 1,113,600 -- h.113,000
10 Site Development 76,450 | 76,650 586,400 172 ,600) 912,100
20 Ore Receiving and Crushing 4L§Q,640 57,760 199,550 504,1C0| 802,450
I
30 Concentrator-Milling —— 65,260 | 84,530 407,870 472,640 111,030,360
40 Concentrate Loadout 1,570 4,850 1,800 52,500 60,720
i |
50 Power and Communications ) -- = 485,000 -~ 485,000
60 Services i 6,000 3,750 13,500 177,200 194,450
il
70 Temporary Services 3,400 2,000 185,00 9.5004 199,900
80 Undistributed Costs 159,200
Sub Total F93.320 229,600 [2,992,520].382 5404 ,957 ,180
Contingency 10% 495,720
Freight 30,000
Taxes & Duty 50,000
TOTAL 5,532,900



W.0., 238-12-78 CAPITAL COST ESTIMATE

FALCONBRIDGE NICKEL MINES LIMITED SUMMARY ALL AREAS WITH

ENGINEERING DEPARTMENT, TORONTO

DELETION OF ACCESS ROAD &

LOCATION: COSTS - CASE 4 - AREA NUMBER. ALL
PREPARED BY: DATE REVISION & paTE: _ReV. 2 July 27, 1976  gueer 1B of 1
ACCOUNT TOTAL UNIT CCST ESTIMATED COST
NUMBER DESCRIPTION QUANT UNIT WEIGHT LABOUR MATERIAL LABOUR MATERIAL [SUB CONTR EQuUIP TUTAL
00 Administration and Engineering L _ 11,113,006 1,113,600
10 Site Development 76,450 | 76,650 | 346,4000 172,600!| 672,100
20 Ore Receiving and Crushing 40,640 | 57,767 | 199,950 504,100 || 807,450
30 Concentrator & Milling 65,260 | 84,590 | 407,870| 425,640 | 983,360
40 | Concentrate Load-0ut L 1,570 4,850 1,800 47,500 55,720
50 Power and Communications == -- | 235,000, -- 235,000
60 Services 6,N00 3,750 13,5001 171,260 || 194,450
70 Temporary Services | 3,400 | 2,000 185,000 9,500 189,900
80 Undistributed Costs 159,200°
Sub Total 193,320 [ 229,600 12,502,5201,330,54M4 ,415,180
Contingency 10% 441,520
Freight 30,000
Taxes & Duty 20,000

TOTAL

4,936,700



H.0, 738-12-78%

FALCONBRIDGE NICKEL MINES LIMITED

CAPITAL COST ESTIMATE

ENGINEERING DEPARTMENT, TORONTO

PROJECT: VAKKERLIEN DESCRIPTION: URDI STRIBHTE[} COSTS PROJECT NUMBER N
LOCATION: AREA NUMBER: 80
PREPARED BY: L A HURST DATE: REVISION & DATE: SHEET ____ OF
ACCOUNT TOTAL UNIT COST ESTIMATED COST
NUMBER DESCRIPTION QUANT. | UNIT | WEIGHT LABOUR |MATERIAL || LABOUR | MATERIAL |SUB CONTH.| EQuIp TOTAL
81 Plant Start-Up | 129,200 129,200
82 | Inventory o 30,000 30,000

EREA TOTAL

159,200 159,200
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FALCONBRIDGE NICKEL MINES LIMITED INTER-OFFICE MEMORANDUM

-

oate:.  June 23, 1976

ro. AR, Pasieka
corres 1o, LCK/AMC/WDH/LAW

FROM: 3, Char1dp
sussect:  YAKKERLIEN PROJECT ( HORWAY )

Based on LAW estimates of the mineral inventory and the potentially
mineable ore reserves, calculations were made to determine the i
approximate capital and pre-production investment that could be made
for a 15% to 20% rate of return on the project.

The calculations indicate that a 200 TPCD (metric tons per calendar day)
milling rate of the higher grade reserves {178,300 tonnes at 1.66% Ni -
0.60% Cu) would support a maximum investment of about $3,000,000.

The project was reviewed at a meeting held on June 21 (LCK, AMC, LAW,
ARP and GC present), and the following was agreed upon:

1. Gen. Eng. will be requested to work out preliminary capital cost
estimates for a 200 TPCD and a 400 TPCD plant size.

2. Mining Eng. will work out the mine capital, pre-production and on-
property operating costs, and the cash flow projections for:-

a) 200 TPCD milling rate of 178,300 tonnes at 1.66% Ni - 0.60% Cu
b) 200 TPCD milling rate of 364,000 tonnes at 1.08% Hi - 0.40% Cu

¢c) 400 TPCD milling rate of 364,000 tonnes at 1.08% Ni - 0.40% Cu

GC/ul
Attach.

P
=




APPENDIX - VAKKERLIEN PROJECT

(with memo dated June 23/76)

BASIC ASSUMPTIONS Hi Lu Lo °~ A

Mill recovery, all Ni grades: 80%

Concentrate assay 15.5% 6.85% 0.4% 0.18 oz. 0.029 oz.

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

Smelting & refining costs Current

J.Het Smelter Return $632/tonne conc. = $1.94/1b. Ni equiv.

CASE 1

Open Pit Portion - 95,164 tonnes at 0.90% Hi - 0.28% Cu
- Haste to ore ratio is T:1
_ Contractor supplies open pit equipment

value of production (HSR) = 95,164 X 0.90 x 22 x 0.80 x 1.94 = $2,924,000
Operating costs (on property + conc. ship.) = 95,164 x 22.15 = 2,108,000
Operating profit (before taxes & repayment of investment) $ 816,000
U/G Porticn , - 268,905 tonnes at 1.15% Ni - 0.44% Cu

' - Company purchases mining equipment
Value of production (HSR) = $10,559,000
Operating costs ($25.45/tonne) = 6,844,000

Operating profit $ 3,715,000

Total Operating Profit (pit + u/g) $ 4,541,000

CASE 11

Open Pit Portion - 43,372 tonnes at 1.37% Ni - 0.42% Cu
- Waste to ore ratic is 2:1
- Contractor supplies open pit equipment

$ 2,029,000

Value of production (NSR)

Operating costs ($26.33/tonne) 1,142,000

u

Operating profit $ 887,000




Appendix (Cont'd) Fage ¢
CASE 11 {(Cont'd)

U/G Portion - 134,892 tonnes at 1.75% Ni - 0.65% Cu
- Company purchases mining equipment

$ 8,060,000

Value of production (NSR)

Operating costs ($28.20/tonne) 3,804,000

$ 4,256,000

Operating profit

H

Total Operating Profit (pit + u/q) $ 5,143,000

The maximum capital and pre-production that can be spent on the project has been

calculated for a 15% and a 20% rate of return using Case II, the higher operating

profit.
*
For a 15% R of R, the max. expend. = $5,143,000 x 2.855 = $3,671,000
4 yrs.*
For a 20% R of R, the max. expend. = $5,143,000 x 2.589 = $3,329,000

4 yrs,

* 1.5 yrs. of construction and pre-production + 2.5 yrs. of production
at 200 TPCD

**x  (Cuymulative Present Value Factor,

It should be noted that the operating profit used in the above calculations is
before taxes. 1f, for example, the overall tax burden on the operating profit
before depreciation allowance is 20%, the respective maximum that can be spent
on the project becomes $2,937,000 and $2,663,000 respectively.

GC/ul
23/6/76




FALCONBRIDGE NIKKELVERK, AKTIESELSKAP

TRANSPORTOMKOSTNINGER FOR NIKKELKONSENTRAT KVIKNE - KRISTIANSAND S

Alt. 1: 1) Bil Kvikne - Ulsberg kr. 30.-
2} Jernbane Ulsberg - Kr,sand

(kr. 200.- - 30%) " 340, -

Kr.170.-

Alt. 2: 1) Bil Kvikne - Orkanger Kr. 40,-

2) B&t Orkanger - Kr. sand "ho,-

KI‘. 800-

Ved A4 anlegge en silo pd Orkanger og samle opp konsenmtrat til en passelig
bitlast, vil opplagt Alt, 2 vere & foretrekke.

25/5-76
SF



