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Sammendrag,innholdsfortegnelseeller innholdsbeskrivelse
rapporten omhandler hovedsaklig forekomsten i selvågen i Bø i Vesteralen. Den omfatter en god del kart og skisser
og har følgende hovedinndeling (på engelsk): General facts about Norway, Market study, Ore reserves, selvåg
deposit, Mine plan, Equipment, Concentrator, Products. Economic analysis, Environment. Det er videre lagt ved
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Rapporten gir en inngående beskrivelse av forekomsten og mulighetene for igangsettelse.



VBI Vesterålen Bergindustri A/S
Narvik
29 Mars 1988

Dr. Johann G Hein
Chjef Geologist
Norsulfid
Brøsetveg 168
7000 Trondhelm

HEINDALEN

Det ser ut som malmen fra Heindalen inneholder betydeljo mer
kopper, nikkel og kobolt. Jeg sender n4 prøver til USA.

F.N1f1prullyTET

bemine); er interessert i å vare med. De er mest interessert 4
411 skjellsand, kvartssand oq glimmer som mikronisert fyller.

Pe ønsker en orlenteringsmete fra du oq jeg på slutten av April.
Jeg skal lage en utkast til en presentaslon oq sende det ned.

De vil komme med Nkr. 100.00 plus en utalelse frå Frank & Schulte
om at de er interessert i nroduktene, hvor mye de kan seloe oq
til hviiken pris.

Sverre Svindal Ved Bergmesteren 1 Trondheim er orientert 0m
prosjektet og venter en mer detaljert presentaslon fr4 oss.

Fylkesgeologen i Troms og DUF er også orIentert. Jeo fikk avslao
na det første søknad men regner med at det q4r belre med den neste.

Det er oqsa fortsatt mulig å få amerjkanerne med.

SELVAG

DemInex ser videre på nrosjektet etter ønske fra Kruger.

Andre •inansierinsmulleneter har na gosj 9jhfe sPn. Crunnejeree
er interessert j å Investere 20 m1111on j nukkverket. Kommunen

regner med kanskje å skaffe ca. 20 million igjennom arunnlags-
investerInger. Partneren min kan skaffe kanskje 5 million
10jennom egeninnsats (maskinarbejd). Jeq kan dekke en gol del

av designarbeidet (ca. 10 milljen).

Dersom vi for DUF til å qj oss 25% har vi lancut over 50% egenkapital.

Med Hilsen

Jehannes Seyland

Tvnevelon 1E 1-C
2506 Marv i'.7.

Telefon (082) 42 545
Telefax (082) 45 981
Teler. (082) 64 371



Trondheim

Seal Bay Minerals A/S
10 Sept. 1988

Anders Tvereggensveg 10
7000 Trondheim

Bernhard Kruger, Directør
Frank & Schulte, GmbH.
PO Box 101255
0-4300 Essen 1
West Germany

Dear Bernhard:

As agreed during our meeting in Oslo 28 Aug. 1988, I am enclosing
the updated analysis of the current.magnetite production situation
in Scandinavia. I am also enclosing a revised sales and production

costs budget that calls for the sales of 100.000 tpy. of Heavy
Media and 80.000 tpy. of RBC.

I'm sure you know that there are as many theories about how one
should conduct an economic evaluation as there are people who
conduct them. I believe that an economic evaluation should

include an evaluation of the projects developement potential
over time. In this regard, I am still convinced that a good

deal of both the RBC and Superslig production and sales could
be, in time, overtaken by "our" project.

The necessary mining rights are secured and will be presented as
such during our future meetings and for the formal presentation
to both the Norweglan government and future investors. I
agree that we should present only one company, the name of which
is open for discussion.

I am also enclosing a summary of the various investment options
for your evaluation. The aspects of the varlous options are
quite involved. The least expensive option will not have as
many advantages as the most expensive. The options will be

explained in detail during discussions with the investors.

As I have often stated, I am very interested in a bilateral

sales agreement that will secure our mutual best interests.

I am looking forward to recieving your written confirmation of
what you feel our initial sales quantities should be.

Sincerely,
7

/Johannes /Søyland
President
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Møllekuler, Kjemikaljer




3.600
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1.800




Reservedeler




1.000 7.900

Kaiutgifter 3. 0C

Kaiutgifter 5.000
Transport (Andørja - Selvåg) 5.625
Lønn 6.900
Markedsføring 2.000
Administrasjon 3.000
Renter 2.500

PROD. KOST.

BRUTTO FORT.

AVSKRIVNINGER

32.925


24.075


13.675

NETTO OVERSKUDD 10.400



KbLBJØRN HANSEN
ING. MNIF

NEDRE SLOtTSGT. 11. OSLO 1. TELEFON 42 02 49 42 16 16


CHR. BANK 69 KREDITKASSE


BANKGIRO 6001.06.16584


POSTGIRO 21 12 58

Vesterålens Bergindustri A/S
Fagernesveien 1,
Boks 416
8501 Narvik

YOUR REF. A.D. Johs.Søyland MYREF' KH/bh
DERES REF. MIN REF OSLO, DEN

16.3.88

Ad: Opoberedningsverk for Selvågforekomsten.

I, Jeg viser til tidligere telefonsamtaler angående dette projekt,
og vedlegger et meget preliminært kostnadsoverslag som er basert på
et anlegg bygget i fjell, plasert omtrent som vist nå kartutsnittet.

Det er forutsatt at alt tungt maskineri og utstyr som knuser, møller,
mollemotorer, filtre og tørkeovn, kraner og tildels utstyr for
transportbånd kjøpes som brukt materiell til en pris på rundt
2 x skrapprisen.

Lasteaoparatet er basert på forhalinn, hvorved kaikomtnadene holdes
på et minimum. Plasering av tunnellpåhugg og kai cr valgt for å
komme unna den rasfarlige del av området som omfatter helling betegnet
som "Ur". Såvidt jeg kan tolke kotene, er det fast fjell i området
over kaien.

For knusermet har jeg regnet med samme løsning sam vi ujorde for
Norsk Nefelin på Stjernøy, og lasteapparatet vil være svært likt
det vi bygget for Norcem, Visnes på Møre.

• Et forprojekt som viser layout, anleggsutsnitt av knuseri,siloer,
møllehall og lasteapparat med mere pålitelige enhetspriser og volum
for fjellsprengning, bygningsmessig, stålkonstruksjoner og
elektroopplegg, samt kostnader for det tyngre maskineri, vil ligge
på ca 150.000,-

For komolett detaljprojektering vil på dette stadium ca 10. - mill.
være et realistisk tall.

Jeg håper dette kan være til noen hjelp så langt,og hører gjerne
fra Dem for evt. videre bearbeidelse av projektet.

Med vennlig,, hilsen

•

Hansen

MECEI CONSULTANT OF MINERALS HANDLING AND BENEFICATION



KOILBJØRN HANSEN
ING. IANIF

Selvå forekomsten, reliminært kostnadsoversla .

F'ellarbeider, ekskl. stoller o $'akter for å nin av forekomsten:
Knuse- og Møllehall, transportstoller og siloer 	 40,000.000, -


Hetongarbeider:

Kai, silobunner, såler,dekker og maskinfundamenter 25,000,000. -

Maskiner:

Lasteapparat, Grovknuser, Møller, Separatorer,Filtre, Tørkeovn, Kraner, Pumper, Sykloner
og transportørutstyr

25,000.000,-
Stålkonstruks'oner:

Platformer, sumper,renner og bokser, stativer ogomlastinger for transportører, stål f.ø. 20,000,000,-
Vann og ventilas'on:(trykkvann levert tunnellå n.)

Oplegg for møller og sep.spyling og brann samt avgang. 5,000,000, -

El. innstallas'oner ekskl. startap . for møller 15,000,000,-
Konsu]enthonorarer maskin, b o elektro 10,000,000,-

Sum (Antatt slingringsmonn -10%, + 20% ) 140,000,000,-

111 Asker, 16.3 88

Kolbj rn Hansen



0.

/45ker

15,.3,8e

.0/
fiP

54667
oa,19

‘72
fl

ttfl
fl.yflW

d
 

•
.

_

564

-----.1-"\--
''

	

..------:-_--,..-----,--T
:.

-.:-
_fl

soo_„-±
-.•__,N

isr,-
,,,,,—
:-.

,-15----"--te:-------,C
------ 1

'...?:so
 ------..--

_-27:::,',\
b

:
—

t
\

7
.------------

 0-425-0.---
---.

---f•N
'.."`.'.\::»-\-v,!7""trE

.-.)
,,,3,'?)

-/2„---
'------r-1"---,

•C,:isT
Y

___C
.

."-.:__---•%
t.-z--s„,.1.;.:1H

,F
--,:„-,,,,:4--s--s-._.:.j

.„-
7

7-----------
::-.-

---
\---

37S

T
y

(
111

1
1

(1
,k

II,

)
)

•
,

yt
I

L

r>
)

f
\\•.(N

)'\
\

.`j;k1.#1‘.4
\‘•(t

P
I

'
(•

,
•

1,1)/
1)),IT

I.;y11\\
k

:
n

67,

/

-
- 

\
-~

".‘
----

—

x
459

,V

.-:57
;?-71•

/

1(

j"..

	

!
!li.

4
))y),-

_..,,,'•"--I
::-r.--.--...:=

-...
L':=

.•-.-.---
-----.

-
'„

fy
-.)‘

j
(1J1-3;7.1fyi.it

li-
•-...:.,•,//

•1-1I
1i,l

-
--

'.7
-://,iii.

//1
I


ift',1.
•..,2%

;// 7,/
,*1

iti/
)..1"

th
v:-/•/i/.-

1
'

'
.../-'.",--/..//,'

7";-"1
.11.'

/11/<
1

 
j7:

•
!

;'
J./

:-
;•

pt(

\.,\•••.\
/.4./

.

\s.

,

•





 00/0

ks,(,

cX"

0•
15. 10%

_
T

Dato Konstr./Tegnet Godkjent Målestokk
-
(r)
z
c.;
0

7 - 7 - 8 8 JS JS
n

-

INCLINED ROOM a PILLAR
o ANDØRJA DEPOSIT
cr

Henvisning Beregning

Erstatning for. Erslattet av

8 7



,13

512,
4 b 3a
•

--- -,6d
• 3 b

,--- 7
-- • 526(115d4 d • 3c

/

..-

-
- 7f 6e .5e •-- 
 3d Ic

z  z
.8f 4 e /•

7h 96g 5f • 3e 1d •
/ • 64f 2e • 11

•

\ 123 124 12 126 •5g
1,4g 2f •• • •  \ o 5h 4\

•

15
•

, 12 ORE ZONE 3

el3h

4 i 31

•

2i
9/

37 mi I. t.
17

18

23

24

25107•
106

27• •28 29
•

4126

•
7,

105 6

19
•

GROPA

II mill. • .

108

.1

110

•
104 /

103119 * • 1.01121

•
• isialI7 7.601220. 2• •

I.

2 11511,1

5

4 • ,

KULIBERGET

173m1 21l,

Datn Konstr riegnet Godkjent Målestokk
DRILLING 1912 - 1961

7 - 7 - 8 8 J S J S I . 5000 KART AV ELKEM }9 82
Erstalni ng for rstattet av

DIAMOND DRILL HOLES
ANDØRJA DEPOSIT

H.Jnycon,ng Berogrung

;
S
TORRKOPI

HD

2
/
NS

1402.

NS

1417,

NS

1415





GEITSKAR» BOTNSKAR

SULFIDMINERALER

KOPPER

NIKKEL

KOBOLT

SJELDNEJORDARTER

• INDUSTRIMINERALER

MIKRONISERT

SKJELLSAND

KVARTSSAND

GLIMMER

GULL

•



8 7 6 5 4 3 2 F 1

O
TJERNØY

•

•

LEGEND

117/ MAGNETITE DEPOSIT

TITANIFEROUS MAGNETITE DEPOSIT

MAGNETITE SAND DEPOSIT

SHELL SAND DEPOSIT

QUARTZ SAND DEPOSIT

SULFIDE DEPOSIT

OVERTHRUST

GEITSKAR-1111

BOTNSKAR $
at

SENJA

9
ANDORJA

A 634


-FOSSENG

•
TROMS0

• f-
FINNSNES 4- -

-44i. 671, 672,
1805, 1812

ALTA

SELVÅG

fl

0

2

0 TLA

HARSTA

9

”

ERIKSTADF D

7


-f

BOGEN
A 41 g f

NARVIK

Y

?‘ 1030,

667, 66

6 5


DEPOSITS IN

NORTHERN NORWAY
Henvisning. Beregning.

4 3

Erstatning for Erstattet av

FIG. 3
1

ROLL

4r

Dato Konstr./Tegnet Godkjent Malestokk

21- 3- 87 JS JS I I miII.
V B /

8



2

LEGEND

Skaland Gneiss

Granodiorite

Quartz Diorite

Granite Gneiss

Gra nite

Migmate

Alluvium

Contact

Shear Zone

Sulphides

Graphite

Sample Location

Triangulatin Point

414

Isg

Gd

[Qd

Qu

Gg

[Gr

A
S
TORPKOPI

H0

2
/
NS

1402.

NS

1417.

NS

1415

8 7 6 5 3
e \ t \

k9AN
\ \ \ \

639

"P

v

C

0

F
''' Q- n RSFJORD\

sg
\ GEITS A \

it 11,

	

..s,
Bringtinden

	

\Y. \-‘‘I • GgQd c) \ \
\

0 P

Gd

858-
862

\\ \t'

>,

1
1863

\ <NRoolden .D.

lP

\

c'0 A \ I. \
\

-P0
\

\

	

762 	

Gd
LENS

\ Gg
\ \

E
‘N\ 5,6,

Luto

ØSTEINFJORD \ \
GgG

)" \N 670d \ \
\J\ \1564 1 \-- Gd \ \ 87 4

N i SgN \ \

Stor Etrusen

N C
\Stor Hesten

N




NI__ 1019
y\ \

Gd

1
\ \\


A D
1 \\ N

	

d
• ERGSBOTINP \ \

D BER Qd — SKAn
1

101 \
\

o IGSFJORD

%

\‘

SgBES

J,-
,

i

z
. ,

g
\

a
rir\ \t,


)

\( )‹—\

c
—1

Gd
- BOTNSKAR C 916

Innhesten
Lii Sg

\ LaS B

—t



\ \ 7, \ I - 4,
r
co

\ N ) 669 6'. 674
‘ N Gg\

Sg ---. ----

LENS \ `C

\
Gd \

CN 973

Stormol 1 \

\

	

'N NB

Sg \.'--.---..) 

 ,-,.... \r‘ \ \ It ‘ Gd ) Sg

\ \ Qu / \

\ Ms \.. ----. — ---- \\ - „ )

Dato

\  • \ ,,, Q
 ./ )Sg \ \

--- ) 	 -- \ ) \,/


Q d

GEITSKAR- BOTNSKAR
Henvisning Beregrung

5 4 3

Gg

Gr

Konstrfregnet Godkjent

Qd sg

8 7 6

Malestokk

FIG . 10

5 - 10-87 JS JS I 50 000 GEOLOGY BY NGU
Erstatrung tor ErstattetavGr GEOLOGY OF NW SENJA



GEOLOGISK TEGN

RIKTIGGEOLOGISKMILJØFOR GULL

GRØNNFJELL& MAGNETITT& GRAFITT

VELDIGSTERKNORDVESTGÅENDESTRUKTUR

STERKMAGNETISKANOMOLIPARALLELTMED STRUKTUREN

GEOKJEMISKANOMOLIERAV:

KOPPER

NIKKEL

KOBOLT

SJELDNEJORDARTER

GULL

3 KJENTUTGÅENDELENSERAV SULFIDMINERALISERING

1 SOM ER 70m x 300m

FOREKOMSTERAV SKJELLSANDOG KVARTSAND



•

•

28-9-871 JS J S 250 000 I/ /

\

0 AERONAGNETIC N/AP
OF SENJA

`1, }nv 15,1,ng

NGU - TROMSØ

FIG. 9



GEITSKAR- BOTNSKAR AREA
WITH STRUCTURAL TRENDS MEFJORDBOTN 1433 rr

,'nvI sn Beregning

F I (-; 7

10

09

/


Brattseste,C

Utickhosten (
,

-

-
.(1-fe stan

- 1

l'ungwrics21

—
- -

Breid
I tia,:fda

Sna,u-

\

P u a

lndregård

, ‘‘

Rkirku
Tverr

/freLysbnin:

96 >#7 9,9

,

I

Fipakon,c,
\,19\

-kpleur

i•Mer'a

•
r ike l' I å-t L

- -

Kj r n

0,1 , 02 03'-

- •  /
ke,

, -05

en

Krokely ader

Konsa ,Tegnet GodkjentDato
Malestolsk

28 -9- 87 JS J S 1.50 000 V B /
Erstatning for Erstattei .e,

,

GEITSRAR:,Tebbeltuva

' S er rje l ro p rn

•

B r\lh,g-t j„n de

'



NORSKJERNVERKAS
.0-U[SJONMETALLURCI
Kjemil:kLab.

ANALYSERAPPORT

Meteriale

Oppdragsgiver

Oppdragetsart.

: Stein og sandprover.
Prover mottatt 25.09.85

4. Søyland,Tana

: Elementbestemmelser( Co,Nt,Li,V,Fe) i
samtligeprover.

1
2
3

a
5
6
7
8
9

Prove mrk.

Steinprevefra BergsbotnI
11 11 11 II
" 11 11

Il 11 11 IV
Sandprøve,85 I
n 11 II
Sandprøve,Lbtnvatten
" E-rsfjord

Fe

14.8
15.8
8.8
17.5
11.1
7.1
0.8
21.7

Magnetittandeli sandprøvene.

Fe304 Ni Co

._ 0.36 0,040
- 0.21 0113
- 0.61 0.030
- 0.14 0.048

	

0.85 1.03 0.004

	

0.60 0.36 0.003

	

1.95 0.69 : 0.003

	

0.83 0.21 0.002

Li
%. 07

0.048
0.050
0.028
0.057
0.009
0.009
0.011
0.004

0.001
4 0.001
C0.001
<0.001
0.001
0.002
0.001

<0.001

Merknader

Uttrektmagnetisk-jern(uten viderenedknusing)ga et ureint produktog lavt
utbytte. ble derfor fri-maltfor magnetseperasjon.
Sikteanalyseble derforikke utfert.

//gMo i/Rana, 16.12.85
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9eaplel labtAu,ppaAg,ppaCu,ppaCo,ppaMi,pptin,ppa Ba,I Fe,1 Ti,1

TABELL 1

Li,ppa5r,ppe Se,pp3

613 7802-1(0.010 (0.5 240 78 58 190 (0.02 27. 3.10 4 64




614 2 (0.010 (0.5 120 110 50 170 (0.02 24. 2.60 3 ao 1

615 3 (0.010 <0.5 160 120 64 160 (0.02 24. 2.70 3 35 1

616 4 (0.010 <0.5 130 84 34 180 (0.02 24. 2.70 3 59 1

617 5 (0.010 (0.5 100 60 15 160 (0.02 24. 2.90 3 47 1

618 6 <0.010 (0.5 93 86 25 190 <0.02 28. 3.10 3 39 (1

619 7 (0.010 (0.5 55 88 12 180 <0.02 27. 3.00 2 32 1

620 8 (0.010 (0.5 86 94 21 180 <0.02 26. 2.90 3 58 1

621 9 (0.010 (0,5 55 110 24 leo <0.02 27. 3.40 6 44 1

622 10 (0.010 <0.5 52 100 15 180 (0.02 28. 3.20 3 33 (1

623 11 (0.010 (0.5 72 83 15 200 (0.02 27. 3.10 4 37 (1

624 12 (0.010 <0.5 56 93 17 180 (0.02 26. 2.90 4 30 1

625 13 (0.010 <0.5 44 82 10 150 (0.02 25. 3.00 3 47 (1

626 14 (0.010 (0.5 45 73 9 160 (0.02 24. 3.10 3 53 1

627 15 (0.010 (0.5 43 87 11 190 (0.02 28. 2.70 3 26 (1

629 16 (0.010 <0.5 360 100 110 170 (0.02 25. 3.10 3 48 1

629 17 <0.010 (0.5 380 88 100 170 (0.02 26. 2.20 4 67 1

630 18 (0.010 (0.5 110 100 51 160 (0.02 24. 2.60 3 57




631 19 <0.010 (0.5 79 68 14 170 (0.02 23. 2.70 4 67 1

632 20 (0.010 (0.5 300 95 110 170 (0.02 24. 2.70 3 50 1

633 21 0.010 0.5 32 5 20 18 0.05 6.0 0.44 22 55 4

634 22 (0.010 (0.5 240 100 190 80 0.03 15. 1.30 23 100 (1F:trie
635 23 <0.010 (0.5 72 12 42 91 0.06 4.0 0.71 52 230 <1.fle'

1858 24 (0.010 <0.5 71 4 3 13 (0.08 1.3 0.09 6 49




1859 25 <0.010 <0.5 13 (1 (1 3 <0.02 0.25 0.03 12 240 (1




1960 26 <0.010 (0.5 130 17 39 77 (0.02 4.9 0.10 21 100 2 ‘-e.,A4
1861 27 (0.010 (0.5 65 3 (1 3 (0.02 1.1 0.02 7 91 1




1862 28 (0.010 (0.5 110 9 9 38 0.08 3.7 0.57 9 340 5




1863 29 (0.010 (0.5 12 1 <1 15 0.03 0.95 0.06 7 120 (1




Johannes Soylend
Vesteralen Perg Industri A/S

Fagernesyeg #1
P.D. 416
3501 Narvik, Norway

TELEPHONE 47-32-46590
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TELEFAX -45931



j ampIel LåbiSc,ppmL2,aps Ce,ppnNd,PpiSit,ppmEu,ppmlb,ppmlu,ppm U PPN

TABELL 1

i!ww




613 7NO2-1 89 1.3 <3 (5 1.3 0.4 0.6 0.11 <I <1




814 2 79 1.4 <3 <5 1.5 0.4 0.7 0.13 (1 <I




815 ; 76 1.4 <3 (5 1.4 0.5 0.9 0.14 (I <1




616 4 79 1.5 ,
J K5 1.5 0.6 1.1 0.11 (1 <1




617 J 24 1.6 K3 (5 1.6 0.5 0.3 0.14 (I <1




613 6 73 1.3 4 <5 1.4 0.4 0.9 0.11 (1 <I




ål? 7 34 1.4 6 (5 1.4 0.4 0.9 0.14 (1 <1




620 8 76 1.6 3 <5 1.5 0.4 0.3 0.11 <1 (1




621 ? 65 1.2 6 (5 1.2 0.3 0.7 0.14 <I <1




622 10 74 1.4 3 <5 1.5 0.4 0.9 0.13 <1 <I




623 II 66 1.1 4 <5 1,2 0.3 0.6 0.10 (1 <1




624 12 79 1.6 4 K5 1.6 0.5 0.9 0.12 (I (1




625 13 59 1.2 4 <5 1.2 0.3 0.6 0.07 <1 <1




626 14 93 2.0 4 <5 1.9 0.6 0.7 0.15 (1 (1




627 15 61 1.2 (3 (5 1.2 0.4 0.6 0.10 <1 <I




623 16 59 1.2 6 K5 I.1 0.4 0.6 0.06 <1 <I




629 17 65 2.4 7 (5 1.4 0.3 0.3 0.12 <I <1




630 13 70 1.3 4 <5 1.3 0.5 0.8 0.12 <I <I




621 I? 64 1.2 <3 (5 1.1 0.4 0.9 0.12 <1 <I




632
623

20 63 1.2 6 <5 1.3 0.4 0.9 0.10 <I <I




II, 21 19 29. 40 20 3.7 0.7 2.2 0.32 5 6




634 22 29 16. (3 (5 4.2 0.6 1.8 0.25 2 <1




S635 23 15 28. 43 23 4.4 1.2 1.5 0.27 3 7 7 .e e1353 24 1 3.6 4 <5 0.1 0.3 0.3 0.10 <I <1




195? 25 (1 11. 9 (5 0.1 0,4 <0.2 <0.05 (I <1




1360 26 46 39. 56 K5 5.1 0.4 1.6 0.27 <I ..)




1281 27 <I 3.2 J <5 <0.1 0.2 <0.2 <0.05 <1 <1




1962 23 14 92. 170 8 17. 1.2 3.6 0.43 2 7




1963 29 (1 34. 26 (5 0.3 0.3 <0.2 (0.05 (I 11




3amp19# LablAs,pps Sb,ppeNo,pps W,pps Ta,pps Cr,ppa






613 71402-1 <2 (0.2 (5 <3 (1
_
70

614 2 <2 (0.2 <5 <3 <1 45
615 3 (2 (0.2 <5 (3 <1 46
616 4 <2 (0.2 <5 <3 (1 36
617 å

J <2 <0.2 <5 (3 <I 40
619 6 (2 (0.2 (5 <3 (1 56
617 7 <2 <0.2 <5 <3 r! 30

111
620 3 <2 <0.2 <5 K3 (1 27
62! ? <2 <0.2 <5 (3 (I 72
622 10 <2 (0.2 <5 K3 (1 23
623 11 <2 (0.2 <5 <3 <I 20
624 12 <2 (0.2 <5 <3 (1 31
625 13 <2 <0.2 <5 <3 (1 21
626 14 <2 (0.2 <5 <3 (I 20
627 15 (2 <0.2 <5 <3 <I 17
629 16 <2 <0,2 <5 <3 <1 54
629 17 <2 <0.2 <5 <3 <1 36
630 IS <2 <0.2 <5 <3 <1 35
..., 19 <2 <0.2 <5 K3 <1 30
632 20 <2 (0.2 (5 <3 <1 56
623 2! 18 1.5 <5 <3 <1 100
624 22 16 (0.2 <5 (.2 <I 95
625 ,-

-J (.2 (0.2 <5 <3 I 64
1958 24 <2 (0.2 190 <3 (I 9
125? 25 <2 <0.2 <5 (3 (1 2
1260  '4
.. <2 <0.2 <5 <3 (I 120
1961 27 <2 (0.2 (5 <3 (1 2
1.362 23 <2 (0.2 <5 <3 I 32
1263 2? K2 <0.2 (5




(1 <2
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LETEPROGRAM

BEFARINGAV OMRADET - MAI - JUNI

GO - NO GO AVGJØRELSE

PRØVETAKING

GEOFYSISKEMALINGER

GEOKJEMISK& GEOBOTANISKPRØVETAKING

GEOLOGISKKARTLEGGING

OPPREDNINGSFORSØK

MIKRONISERT

KALK

KVARTS

GLIMMER

ØKONOMISKANALYSE

RAPPORTSKRIVING



PRODUCTER

KOPPER

NIKKEL

KOBALT

SJELONEJORDARTER

MIKRONISERT

KALK

KVARTS

GLIMMER

•



• •
TIDSPLAN

	

Juni Jull Aug Sept Okt Nov Des Jan Feb

Befaring X

Go - No Go Avgjørelse X

Feltarbeider

Prøvetaking XXXXX XX

Geofysik XXXXXX

Geokjemi XX XXX

Geobotani XXXXX X

Kartlegging XXXXXXXX XXXXXXX XXXXXXX

Oppredningsforsøk XXXXXXX XXXXXXX XXXXXXXXXXXXXXXX

Analysering XXXXX XXXXX XXXXXXXX

økonomisk Analyser XXXX XXX XXXXXXXX XXXXXXX

Rapport Skrining XX XXXX XXXXXXXXXXX X XX



•

BUDSJETT

FELTARBEID

3 mann x 3 måneder 300.000

OPPREDNINGSFORSØK




SKJELLSAND 50.000

KVARTSSAND 50.000

LIMMER 50.000

ANALYSERING 50.000

REISEUTGIFTER 100.000

ØKONOMISK ANALYSER 100.000

SUM 700.000



FINANSIERING

NORSULFID 100.000

DEMINEX 100.000

VBI 100.000

NICOLIASSEN 100.000

DUF 200.000

KOMMUNE 100.000

SUM 700.000

•
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EXECUTIVE SUMMARY

The purpose of this prefeasibility study is to examine the
technical and economic factors involved with proposed mining ofthe Selvåg magnetite deposit. The primary product and targetedmarket is heavy media magnetite for the European and Americancoal industries.

The study is now completed and shows that Selvåg is a very
promising project. At the lowest level of production (600,000Mtn Ore per year), the project has a present worth of 77,4
million Norwegian Kroner and an internal rate of return of 31%.

The main factors influencing the project are:

The eminent closure of mining operations of SSAB and the veryprobable conversion of LKAS to production of only pellets createsa very favorable market situation.

The size, geometry, location and byproduct values of the
Selvåg deposit make possible a very economical operation. Selvågcould very likely be one of the most economical producers of
magnetite in the world. Although the expected average sales
price for magnetite is Nkr. 200,- per mtn., the operation shouldbe able to compete with prices as low as Nkr. 30,- per mtn. forthe heavy media sold.

ELEMENTS OF THE STUDY
The major elements of the study were:

Surface sampling to confirm ore grades.

A laboratory scale pilot plant study to determine plant
requirements and product quality.

A marketing study and customer contacts to present the
product and possibly obtain sales agreements.

1.



4. A technical and economic evaluation of the proposed
operation.

SURFACE SAMPLING

The surface sampling was completed in August 1987 and confirmedthe previously reported ore grades (average grade 25% Fe) and thepresence of higher ore grades (50 - 60% magnetite) in the bandedsections of the deposit. The sampling also confirmed the
presence of significant values of copper, nickel, cobalt and
scandium.

PILOT PLANT STUDY

The pilot plant study was completed in November at the Mineral-dressing Laboratory of the Norwegian Institute of Technology.The festing was sucessful producing concentrates of magnetite,ilmenite, sulphides and apatite. Analysis shows that the
concentrates are acceptable and that scandium goes with the
tailings and is not recoverable.

MARKET STUDY

The present condition of the market was evaluated in the periodfrom September through November 1987 and the market-situation wasfound to be very favorable. The exiting of SSAB and probablyLKAB from this segment of the magnetite market were the most
significant fac'tors.

Potential customers were contacted in the period from Decemberthrough January. Samples of the magnetite concentrate were sentto Frank & Schulte in West Germany, British Coal in England andReise-Viking (Koch Industries) in the USA. Frank & Schulte andKoch Industries were visited. Everyone stated that the productwas excellent and that they were interested in doing business.No sales contracts were signed at the time.
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Possible joint-venture partners, Outokumpa Oy of Finland and
Miller and Associates of Denver were also visited. Outokumpa is
interested in a more detailed evaluation of the project.

TECHNICAL AND ECONOMIC EVALUATION

The technical aspects of the proposed operation were examined
during the period from September through November 1987.
Investment costs, manning levels and production costs were
evaluated. Detailed planning was not included.

The proposed production level is 600,000 mtn. of ore per year,
the manning level is 35 persons and the capital requirements lie
between 80 and 144 million Norwegian Kroner.

After the sucessful completion of the market study, the economics
were evaluated and summerized at the end of January 1988 and this
report was published.

If an agreement can be reached with Reise-Viking whereby they
purchase all their magnetite from VBI, a production level of 1,2
million mtn. of ore per year could be reached. This would give
the project a better result through "economics of sale". The
present worth for this alternative is 181 million Nkr. and the
ROR is 41 %.

3



FOLLDAL VERttyN/S

NOTAT

Møte med Johannes Søyland den 7. september 1987 i Oslo angåendeSelvåg jern-titan forekomst, Vesterålen, Nordland.

Deltakere: Johannes Søyland Ofoten Invest, Narvik
tlf. 082-42545Dr. Heim Folldal Verk A/SDr. Priesemann Fo11dal Verk A/S

Innledning.

Johannes Søyland er amerikansk statsborger med utdanning sombergingeniør. Han har vært bosatt i Norge i 5 år. Underansottelsen hans ved Elkem A/S var han stasjonert ved Rødsandgruve. Han var senere involvert i Tana-kvartsitt saken. Fortiden er han ansatt i Ofoten Invest. Firmaet er hovedaksjonær iVesterålen Bergverksselskap (45 %-andel). Resten av aksjenefordeles ulikt på selve J. Søyland (35 %) og E. Jensen (20 %).Vesterålen Bergverksselskap holder bergrettighetene på Selvåg-forekomsten, Vesterålen, Nordland. Selskapet har planer om åsette i drift Selvåg-forekomsten. Utvinningen skal primært gå påmagnetitt, som skal brukes på industrimineral-sektoren. I dennesammenheng ønsker Vesterålen Bergverksselskap et samarbeid med enpartner fra den norske bergverksindustrien.

SELVÅG FOREKOMST.

Selvåg forekomsten er kjent for å være en av Norges størstejern-titan forekomster. Den ligger i Bø kommune, Vesterålen,Nordland. Forekomsten er plassert 800 m fra Mainesfjorden.Se1våg-malmen består av to malmarealer (syd- og nord-linse) somer tilknyttet en lagdelt gabbrointrusjon. På grunnlag av diamant-boring (gjennomført i 1956) anslåes reservene til det nordligemalmarealet til 44 Mt ved brytning inntil havets nivå. Malmenssammensetning er 25 % Fe, 2,5 % Ti og 0,15 % V. Totale reservertil forekomsten ansees å ligge langt over de mulige reservene.Den sydlige linsen er oppbygd av malm med mindre malmverdi. Dener allsidig begrenset av forkastninger. De geologiske forholdenetilsier at sydlinsen kiler ut mot dybden.
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Christiania Spigerverket og Elkem A/S holdt mutinger på fore-komsten fra 1933 og frem til 1982. I dette tidsrommet ble detutført en rekke geologiske, mineralogiske og g-3okjemiskeundersøkelser, og det ble gjennomført oppredningsforsøk påmalmen. Fasiten av undersøkelsene var, at jern-titan malmen vedSelvåg har for lave gehalter for å nytte råstoffet til stål-produksjonen. Forekomsten er heller ikke drivverdig med hensyntil titandioxid-utvinning og vanadiumkonsentrasjonen er for lavfor å kunne gi noen ekstrainntekt.

Selvåg-forekomsten som råstoffkilde for industrimineralsektoren.

Johannes Søyland har gjennomført en økonomisk kalkyle med Selvåg-malmen som råstoff for industrimineralsektoren. Selvågfavoriseres overfor andre norske Fe - Ti forekomster p.g.a. sinbeliggenhet og kornstørrelse til magnetitten som er spesieltegnet for å produsere et grovkornet magnetittkonsentrat som kanbrukes i varme magasineringsovner. Magnetitten er da bedre egnetenn olivin p.g.a. sin høyere spesifike varme. Tilsynelatendespiller det ingen rolle om det foreligger en titanomagnetitt(tett sammenvoksing av magnetitt og ilmenitt) eller en renmagnetitt.

Ved siden av den grove magnetitten skal det produseres finkornetmagnetitt som nyttes i hydrosykloner til rensing av kull (heavymedia mt.).

I tillegg til magnetitt er det planlagt å utvinne ilmenitt (andre• trinn i magnetittseparasjon) og sulfider (flotasjon) som i
gjennomsnitt utgjør henholdsvis 3,6 % og 1,5 % av malmen.

Salg av pukk og sand skal gi noe ekstrainntekt.

Det er planlagt å produsere 800.000 tonn råmalm fra to dagbrudd(sydlinse og nordlinse ligger ca. 500 m fra hverandre). Itilfelle nordlinsen vil man senere må gå over til en underjords-drift. Produksjonen på 800.000 tonn vil resultere i 200.000 tonnmt-konsentrat (50.000 t mt-gravel til en salgspris FOB 400 kr/t,150.000 t finkornet magnetitt til en salgspris FOB 140 kr/t) og5.000 t il-konsentrat til FOB 170 kr/t .100.000 t pukk til 100kr/t er antatt å utvinnes uten tilleggskostnader, dessuten skaldet selges 50.000 t sand til 50 kr/t fra oppredningsverket.
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Levetiden på gruva anslåes med 10 til 20 år. Kalkulasjonen

baseres på en levetid på 10 år. Arbeidsstokken er prosjektert til å

holde ved 33 personer (staben og arbeidere for gruva er ikke

inkludert). Oppredningsanlegget skal delvis plasseres på et skip

ute i Malnesfjorden. Dette vil muliggjøre det å flytte produk-

sjonen til andre kystnære produksjonssteder.

Selvåg-malmen blir for tiden undersøkt mineralogisk på NTH, der

det også gjennomføres oppredningsforsøk. Råmalmprøver fra nord-

og sydlinsen ble analysert på Au, Ag, Cu, Co, Ni, Zn, Li, Sr og

Se. Analysene for Pt og REE ventes tilbake snart. Prøvene

variecer mellom 43 og 380 ppm Cu (0 127 ppm), 5 til 120 ppm Co (0

83 ppm) og 9 til 190 ppm Ni (0 44 ppm). Zn ligger ved 170 ppm i

gjennomsnitt mens gehaltene i Au og Ag er lavere enn påvisnings-

grensen som er henholdsvis 0,01 ppm og 0,5 ppm. Det finnes bare

spor av Se og Li mens Sr-innholdet svinger jevnt rundt 30 ppm.

Diamantboring (5 til 10 hull med en lengde på mellom 300 og 500

m) skal foretas på sydlinsen sommeren 1988.

Markedssituasjonen for magnetitt som industrimineral ser ut til å

være svært positiv. Det ventes en avknapping i anbudet på

magnetitt på verdensbasis i den nærmeste fremtid. Skandinaviske

produsenter som SSEB, LKAB, Fosdalen og Rødsand vil enten

innstille produksjonen eller gå over til å produsere kun pellets.

Med sikte på US-markedet ville Selvåg-magnetitten være billigere

enn de innenlandske produktene. Her konkurreres særlig mot

magnetitt fra Brasil og Argentina.

KOMMENTABER:

J. Søylands utredninger vedrørende Selvåg-forekomsten baserer på

den antagelse at malmon til nord-linsen inneholder 30 % magnetitt

i gjennomsnitt. Videre blir det konstatert at store mengder av

forekomsten er oppbygd av malm med en andel på 50 til 60 %

magnetitt. Dette står i strid med det som er funnet ut i tidlig-

ere gjennomførte undersøkelser. (PRIESEMANN, 1978-1980, Selvåg-

rapport 1981, Doktorarbeid 1982, Publ. NGU 402, 1985). Bergartene

i nordlinsen inneholder gjennomsnittlig 25 % magnetitt, 3,6 %

ilmonitt og 1,4 % sulfider (pyrrhotitt, bravoitt, pentlanditt,

pyritt, mackinavitt, chalcopyritt). Den høyeste konsentratsjonen

av magnetitt er målt med 31 Vol-%.

Malmverdien på nord- og sydlinsen er forskjellig. Sydlinsen

består av bergarter med lavere konsentrasjoner på oxider. Her vil

de driftsmessige resultatene være værre.
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Tar man utgangspunkt i de aktuelle gehaltene vil en produksjon på
800.000 tonn råmalm resultere i 200.000 tonn magnetittkonsentrat,
28.800 tonn ilmenitt-konsentrat og 11.200 tonn sulfider ved en
teoretisk mulig men usannsynlig 100 %-utvinning av verdistoffene.
Ved en 65 % utvinning, som ansees å være normalt Eor denne fore-
komsten, vil man da kunne produsere 130.000 tonn magnetitt og
18.720 tonn ilmenitt. Det er 70.000 tonn mindre i magnetitt og
13.700 tonn mer i ilmenitt enn beregningen av J. Søyland baseres
på.

Når det gjelder sulfider vil konsentratet inneholde 0.9 % Cu, 0,6
% Co og 0,3 % Ni ved antagelse at alt Cu, Co og Ni er bundet til
sulfider hva som ikke er tilfelle. Konsentratet er neppe salg-
bart. Det er også synlig at kostnadene for flotasjonsprosessen
vil overstige inntektene ved eventuelt salg av sulfider.

Kalkulasjonen går ut fra at det utvinnes 50.000 tonn magnetitt/år
- det er 25 % av den årlige totalte magnetittproduksjonen - til
bruk i varme magasineringsovner. Bruksområdet krever en grov-
kornet magnetitt med en kornstørrelse mindre enn 10 mm. Nærmore
opplysninger om de spesielle krav til kornfordelingen og korn-
størrelsen til magnetitten til dette bruksområdet mangler
dessverre i rapporten. Det ble imidlertid henvist til, at kun de
forekomster er egnet til å produsere en tilstrekkelig mengde
magnetitt til det o.n. formålet som inneholder store mengder malm
med 50 til 60 % magnetitt. Det er ikke tilfelle ved Selvåg.
(s.o).

Mellom 50 og 75 % av magnetitten til Selvåg er mindre enn 0,2 mm.• Det maksimum til kornfordelingskurven til magnetitten fra

nordlinsen er litt forskjøvet mot større korn sammenlignet mod
det fra sydlinsen. Generelt sett er 85 % av magnetitten mindre
enn 0,4 mm. Kornfordelingsanalysene gir lite håp for at det kan
produseres den anslåtte mengden grovkornet magnetitt.

Oppredningsverket er konsipert for 800.000 tonn rågods/år.
Konstruksjonstegningen tar ikke hensikt til en produksjon på
100.000 tonn pukk/år, der det kreves en hydrosyklon for å
separere "gråberg" fra malm. "Gråberg" anslåes å utgjøre 12,5 %
av produksjonsmengden. På grunnlag av de mineralogiske studiene
vil tape av mateciale med god mineralisering være stor når man
setter andelen på "gråberg° så høyt. I forbindelse med pukk
synes det at don antatte salgsprisen (100 kr/t.) er alt for høy.
Folldal Verk A/S leverer en kubikk grus (ca. 2,7 t) for ca. kr.
30,-. En ulempe for forekomsten med hensyn til leveranse av pukk
nr at den ligger langt fra forbrukere.

For sand er det ikke sagt hvilket formål den skal brukes til.
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Når det gjelder brytningsmetodikk finnes det ingen innvendinger
mot en dagbruddoperasjon på sydlinsen. De terrengmessige forhold-
ene ved nordlinsen krever imid1ertid omfattende sikringsarbeider
og brytning av gråberg når det innrettes et dagbrudd her (helning
på fjellveggen forekomsten ligger i er 600 . Mineraliserte
bergarter faller med 75° - 85° mot skråningen). En underjordisk
malmutvinning vil være en adskillig tryggere og bedre 1øsning,
men da vil produksjonskostnadene være mye høyere.

I kalkulasjonen er det ikke tatt noe hensyn til eventuelle

111	
miljømessige tiltak. Avgangene kan antageligvis ikke deponeres

fjorden. Det er derfor aktuelt med et landdeponi av avgangene.

Konklusjon.

Som påpekt går Søyland i kalkulasjonen sin ut fra alt for gode
malmkonsentrasjoner, dessuten fra alt for gunstige brudds- og
driEtsbetingelser. Under disse idielle forholdene ville ei Selvåg
industrimineral magnetitt gruve være tilsynelatende konkurranse-
dyktig. Men under de reelle forholdene vi har vil dette målet
neppe bli oppnådd.

•
L

TvcciRrfjellet, 18.09.1987.

licupz_ d. , pri,let,tia<_(,(-i
7'Frank D. Prie-mann

-- y1
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GENERAL STATISTICS ABOUT NORWAY

GOVERNMENT

Norway has a constitutional monarchy. The King has a fair amount
of influence but the main power lies with the "Storting" or
parliament. The government is quite stable but the administ-
ration can change several times between elections.

Norway is a "sosialistic" country but the politics tend to be a
mixture of sosialism and capitalism.

The government has been involved with a great many state owned
industries but the current trend is to divest itself of all money
losing operations.

The country is divided into 19 "Fylker" or counties. These are
then divided into "Kommuner" or communities and independent
"Byer" or cities. The Kommunes are perhaps like our township and
can include several villages and towns.

• FINANCE

GOVERNMENT SUPPORT

The government gives monetary support to investment in both older
and new operations. The support is not guaranteed but one can
expect a grant of as much as 25% of the investment for a new
operation.

AVAILABLE LOANS

The government is also willing to provide loans for up to 25% the
investment. Interest rates are around 13% and you can put off
initial payments for up to 3 years.

4
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In general, any economically sound project involving products for
export trade can obtain 100% financing in Norway. All one needs
is a firm sales commitment.

The government also allows for the setting aside of funds tax
free for later investment in new facilities or environmental
protection. This is similar to the depletion allowance in the
US.

TAXES

Individual income tax is very high in Norway. Corporate income
tax is at the same level as in the US (50%). The value added tax
is 20%. There is little or no property taxes.

ECONOMY

Norway's economy is essentially quite stable. It is, however,
very dependent on the North Sea oil industry which is currently
somewhat depressed.

Because of the oil industry, infaltion is fairly high in relation
to the rest of the world. It stands currently at about 8%.

Interest rates are also fairly high, currently about 13%.

Unemployment is quite variable. In southern Norway it is quite
low but in the northern districts it is fairly high, up to 20% in
some outlying communities.

5



INFRASTRUCTURE

COMMUNITIES

Both the Heindalen and the Selvåg deposits are located in

rural areas. The Heindalen deposit lies in Nesset Kommune with a

population of about 10,000 inhabitants. The nearest village,

Eidsvåg, has about 600 inhabitants. The selvåg deposit lies in

Bø Kommune on the island of Langøya. The kommune has a popu-

lation of about 3000 people.

WORKFORCE

AVAILABILITY

The primary industries in the area are fishing and farming.

Although the areas are fairly isolated, there are enough

potential workers within commuting distances of both areas.

TECHNICAL COMPETENCE

At Heindalen, a completely trained workforce is available.

At Selvåg, the potential employees are fairly well educated.

Fairly well qualified mechanics and equipment operators are

available. Miners and mill operators will probably require some

training.

6



WAGES

The wage rates are similar to those in the US. The current wage

statistics for the mining industry are presented in Table 1.

(BVLI, 1987)

UNIONS

The level of organization and the associated union powers vary

throughout the country. The government operations are usually

heavily organized; whereas, the situation in private industry is

much more variable.

Norway has what's called "Arbeidsmiljøloven" or Work Environment

Law which gives all employees the same rights regardless of union

involvement.

The "Arbeidsmiljeloven" requires that a company informs and

consults its employees regarding all proposed operational

changes. Management is, however, not required to accept the

employee's recommendations.

PRODUCTIVITY

Productivity in Norway is also quite variable. The government

owned operations have notoriously low productivity. The product-

ivity levels in private companies is again more variable. Norway

has also some of world's most productive operations. It is

reported to have the world's most productive underground mine,

Norsk Nefelin on the island of Stjernøya.

7
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TABLE 1 WAGE SCALES FOR NORWEGIAN MINES
(BVLI 3RO QUARTER 1986)

MINE HOURLY WAGE NKR TOTAL
HIGH LOW HIGH

HOURLY EARNINGS NKR
LOW

Folld'al 70.39 61.09 80.02 63.70
Titania 69.32 61.47 82.97 67.34

Fjordstein 62,38 62.37 71.00 66.15
Killingdal 61.20 61.20 62.16 62.16

Fosdalen 61.05 53.96 70.69 55.50

Orkla 65.01 53.89 70.13 55.60

Grong 70.29 61.03 81.77 67.72

Skaland 53.05 53.05 53.05 53.05

Nord-Norge 68.72 56.37 71.68 57.08

Sydvaranger 68.91 61.97 86.58 65.55

Bleikvasli 72.30 61.00 76.77 61.90
Nefelin 85.41 71.22 93.74 76.88

Bidjovagge 60.64 59.75 71.54 63.21
Sulitjelma 67.92 56.13 74.05 59.69

Finneid 50.48 50.48 87.56 87.56

•



SUPPORT ORGANIZATIONS

The availability of mechanical/welding shops, equipment dealers,
contractors and supply organizations is somewhat better at
Heindalen than at Selvåg, but it is acceptable at both locations.
Heindalen has a complete mechanical/welding shop on site.

Repair parts must usually come from either Oslo, Stavanger or

Trondheim. Delivery times for some items can be fairly long.

111 TRANSPORTATION

SURFACE

The surface highway net is fairly well developed. The roads are
normally two lane and at times quite narrow. Truck transpor-
tation can at times be the most efficient means.

Rail transportation is available as far north as Narvik.
At Heindalen the nearest railhead is at Åndalsnes about 50 km.
away. At Selvåg the nearest railhead is at Narvik about 200 km.
to the east.

• SEA

Both Heindalen and Selvåg are located at the seashore and
therefor have ocean shipping readily avilable. The shipping
industry is very well developed in Norway.

AIR

Airfields and the airline industry are also very well developed;
however, in northern Norway one can experience the fact that
fresh vegetables are prioritized and therefor, air freight of
repair parts may not be the best alternative.

9



At Heindalen, the nearest airport is located at Molde, approxi-

mately 60 km. away. For Selvåg, the nearest airport is a field

for small planes at Stokmarknes about 70 km. away.

GEOGRAPHY

The geography at most locations in Norway is fairly rugged. The

mountains usually rising steeply from the fjords to an elevation

of up to 1000 meters. Terrain will not seriously affect any of

the proposed operations.

CLIMATE

Norway lies in an artic or subartic environment. Winter

temperatures can reach 40° C at some locations. Summer


temperatures usually lie between + 20° and + 30° C. Since

both Heindalen and Selvåg are located at the seashore, the winter

temperatures are somewhat milder, usually not below - 10° C.

The main periods of heavy percipitation are the summers and

winters. Because of alternating rain and snow during the winter

months, the main winter-problem is the development of ice on the

roads.

Indoor storage of concentrates is almost a necessity if one is to

maintain shipments during the winter months.

10
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WATER SUPPLY

Fresh water is readily available at most locations. At Heindalen

a sizeable stream divides the deposit. At Selvåg, fresh water

can be obtained from a lake 2 km. away.

POWER SUPPLY

At Heindalen power is also available from the local power company

for about 2 cents per Kwh.

The established power net at Selvåg is small and the nearest

power is about 2 km. away. The local power rate is about 4

cents per kwh.

PRODUCTION COSTS OF NORWEGIAN MINING

The production costs of Norwegian mining companies are again,

very variable. Some of the government owned operations are very

costly while other operations are quite efficient. Table 2 shows

a comparison of production costs from some of the Norwegian

• companies.

ENVIRONMENTAL RESTRICTIONS

Norway does have environmental protection laws that must be taken

into account. They require essentially that all new operations

and their associated potential pollution be reviewed and approwed

by the Dept. of Environment.

A simplified environmental impact statement must be presented.

The regulations are, however, somewhat more lenient than those in

the US. Most of the mines in Norway dump their tailings into the

fjords.



TABLE 2 PRODUCTION COSTS FOR NORWEGIAN MINING COMPANIES 1983




MINE MINING MILLING PRODUCTION CAPITAL TOTAL PRODUCTION TOTAL




METHOD METHOD COST NKR/mtn COST NKR/mtn COST NKR/mtn mtn/MANSHIFT PRODUCTION

Breivik openpit crushing 163.09 40,60 203.69 3.6 10,000

Ringknuten openpit crushing 35.85 4.05 39.90 57.2 151,000

Grong room &

pillar

flotation 94.53 13.91 108.54 17.8 482,738

Olivin openpit crushing 60.92 4.65 65.57 29.5 1,200,000

Vinterbro openpit crushing 26.88 5.28 32.16 96.9 319,664

Fjordstein openpit crushing 40.26 6.78 47.04 76.1 770,000

Skaland open

stope

flotation 320.00 123.20 443.20 2.5 52.370

Mofjellet open
stope

flotation 137.05 22.64 159.69 10.3 152.363

Killingdal magazine flotation 462.05 46.89 508.94 2.5 36,517

Fosdalen open

stope

magnetic 89.82 3.54 93.46 9.5 525,000

Bleikvasli sandfill flotation 148.50 31.25 179.75 8.9 173.692

Orkla open
stope

flotation 37.59 5.84 43.43




336,921
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MARKET STUDY

The total market for magnetite as an industrial mineral is very

difficult to establish. Magnetite is of course mainly used as an

iron ore. There are no seperate statistics as to its use as an

industrial mineral. A large amount of the magnetite is taken

from iron ore supplies. Some of the speciality products of

magnetite are controlled by minerals agents and statistics as to

quantity and price are closely guarded secrets.

However; after working in the field for some time, one can get a

fairly accurate picture of the size of the total market and the

quantities and prices of the major products.

PRODUCTS AND PRICES

The total industrial market for magnetite appears to be about 1.5

to 2 million tons per year. The major users are the oil, coal

and electric heating industries and the quantity used will course

vary according to the needs of these industries.

The major products are:

Heavy Media

Pipe Coating Concentrate (PCC)

Refractory Block Concentrate (RBC)

Ballast

1. HEAVY MEDI $ 20 to $ 50 per mtn. FOB

Here magnetite is utilized for both its fairly high specific

gravity and its magnetic properties. It is used to make a dense

slurry (specific gravity about 2) which is used to clean coal or

seperate ore from gangue materials. The magnetic properties are

then used to seperate the magnetite and return it to the circuit.
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Heavy media is divided into numerous grades of varying grain
sizes. Generally speaking, the coarser products command the
highest prices. The grain size distributions of the various
grades are approximately as follows:

Coarse magnetite 85% - 0.2 mm + 0.06 mm
Semi coarse magnetite 75% - 0.2 mm + 0.06 mm
Fine magnetite 50% - 0.06 mm
Very fine magnetite 85% - 0.06 mm

For all grades the spcific gravity must be between 4.8 and 5.0
and the magnetitic constituency must be 95% or better.
Chemical analysis plays a very minor role.

This appears to be the largest market for industrial mineral
magnetite. The US appears to have a need of from 300,000
to 500,000 stn. per year dependent on fluctuations in the cleaned
coal market. Europe utilizes from 150,000 to 250,000 mtn. per
year.

2. PIPE COATING CONCENTRATE $ 30 to $ 40 per mtn. FOB

Here one uses a very coarse (0-10 mm) magnetite gravel which is
used to coat oil and gas pipelines that are to be laid on the
ocean floor. The primary consideration here is that of the bulk
density of the final product (magnetite cement) which should be
about 4.

The product demands a fairly good price because not all magnetite
deposits can produce a product that has this coarse of a grain
distribution and still hold density of +4.

The product is of course dependent on activity in the offshore
oil industry. Current demand is quite low; however, expected
development of the gas fields in the Barents Sea (Northern
Norway) would creat a strong demand for this product in the
future.

14



REFRACTORY BLOCK CONCENTRATE $ 50 to $ 100 per mtn. FOB.

This material is used by the producers of electric heaters to
make a megnetite briquet which is used to store heat energy
during periods of cheaper electrical power. The heaters heat the
briquets at night and they store enough heat to warm the houses
during the daytime periods of higher electrical rates.

The primary properties of magnetite which are utilized here are
its relatively high specific heat and specific gravity. The
grain size distribution is 0 - 6.3 mm and the bulk density must
again be +4.

The primary market is England and Europe and the total market
appears to be about 200,000 mtn. per year.

Again, not all deposits can produce this product, therefore the
higher prices.

BALLAST $ 20 to $ 40 per mtn. FOB

This again is a coarse magnetite gravel (0 - 10 mm), bulk density
+4.

Some finer magnetite is used occasionaly as ballast in ships;
however, the main market is as ballast for the larger concrete
oil platforms.

Here the market is totally dependent on the construction of such
platforms. Each concrete platform can use as much as 200,000
mtn. of magnetite.

15
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PRODUCTION OF RBC - PCC

To produce these products one must be able to produce a concen-

trate with a grain size up to 10 mm and still maintain a fairly

pure concentrate. The ability to do this is dependent on the

size and distribution of the magnetite grains in the ore. To be

able to effectively produce these products, a desposit must

contain substantial amounts of ore with a grade of 50 - 60%

magnetite. Not all deposits have enough of this high grade ore.

Of the deposits investigated, the only one that appears to be

able to produce a substantial amount of this product is the

Selvåg deposit.

Another factor that affects RBC - PCC production is the fact that

the recieving port facilities can only handle up to 3000 ton

boats. The product must therefore be produced in Europe.

16
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MAGNETITE PRODUCERS - COMPETITION

As previously stated, magnetite is primarily produced as an iron

ore and there appear to be no accurate statistics as to the total

amount of magnetite produced in the world. A fairly accurate

guess would be around 100 million tons per year.

It appears; however, that the production of magnetite is

decreasing in favor of hematite. Many older, non-cempetitive

magnetite producers have been closing and the newer, competive

iron ore producers (Australia and Brazil) produce primarily

hematite.

Norway and Sweden currently produce about 30 million mtn. of

magnetite per year. The current producers are shown in Fig. 1.

Aside from Rødsand and Titania, which are minor producers, all

are government owned operations. They are all very bureacratic

and inefficient, all losing money and all under strong pressure

to rationalize or close down. Production costs of some of them

compared to operations in Canada, Afrika and Brazil are shown in

Fig. 2.

When private companies such as Kennecott and Anaconda could not

manage to rationalize sufficiently and were forced to close, it

can easily be understood that these government owned bureau-

cracies will have a very difficult time doing it.

One example of the inefficiencies of these companies is

Sydvaranger, which recently required a government subsidy of

$100.000 per employee per year. A statement by the president of

LKAB that it might have to close is shown in the newspaper

article presented as Fig. 3.
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All the government owned mines all the following problems:

Heavily organized bureauracracies.
Low productivity.

Mines that have extended beyond the economic limits
of their orebodies.

TRANSPORTATION

Transportation costs play a very important role for the entire
iron ore industry. However, due to the extremely high cost of US
rail transportation, it is an even more important factor for the
US heavy media users. A marketing study conducted in 1984 shows
that it can be cheaper to ship magnetite from Norway to
Pittsburgh via the Mississippi River than from upstate New York
by rail. These figures are presented in Table 3.

Table 3 COST COMPARISONS FOR US MAGNETITE SUPPLIERS

Elkem A/S Beckley Reise-Viking
Rødsand

Sales price FOB mine $18/stn $22/stn
Transport to US $6 to $12
Crushing & screening $3 $3
Port unloading $2.50
Barge transportation $6
Rail Transportation $22
Price CIF W. Va. $38.50 $48 $47

A comparison of shipping rates for varying ship sizess is
presented in Fig. 4.

18



15 FIG. 4 SHIPPING COSTS
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SCANDINAVIAN PRODUCERS

The current Scandinavian producers of magnetite are:

LBAB Sweden 15.000.000 mtn./yr.
SSAB Sweden 10.000.000 mtn./yr.
Sydvaranger Norway 1.000.000 mtn./yr.
Rana Gruber Norway 1.000.000 mtn./yr.
Fosdalen Norway 300.000 mtn./yr.
Rødsand Gruber Norway 35.000 mtn./yr.
Titania Norway 50.000 mtn./yr.

The locations of these operations are shown in Figure 1.

LKAB

Currently sells about 100.000 mtn. per year of magnetite as RBC.
They will probably soon construct a fourth pellet plant and then
reduce ore production to only supply its own pellet production.

SSAB

Currently is the major world producer of "industrial mineral
magnetite". They have recently announced the closure of their
two largest mines and are therefor expected to disappear from the
market within the next 4-5 years. (World Mining Equipment, June
1987).

SYDVARANGER

Sydvaranger has recently cut back their magnetite production from
2 million mtn. to 1 million mtn. per year which is just enough to
supply one of their two pellet plants. They are, however,
currently trying to enter the "Heavy Media" field, but, their
high costs should limit their existance in the market.

20



RANA GRUBER

Rana Gruber has also recently cut back production and intend to
produce only enough ore to supply Norsk Jernverk's smelter in Mo
i Rana. They to are trying to sell heavy media but are expected
to close down soon.

FOSDALEN

Fosdalen has a very deep mine and high costs but have been making
money. They don't have much economically produceable ore left
and are expected to go out of production soon.

RØDSAND GRUBER

Rødsand is currently producing heavy media from spill ore
purchased from LKAB. They have about 16 million tons of proven
reserves in their old underground mine that was closed in 1982
and is now flooded. They are currently attempting to get the
government to finance an opening of the mine but it would be
an expensive producer and they can easily be driven from the
market.

TITANIA

Titania produces heavy medi as a byproduct of their ilmenite
production. Their operation is fairly profitable and they have
extensive reserves. They are the only current magnetite producer
in Scandinavia that is expected to remain in the market. Their
heavy media product is however of poor quality and their
production will remain at the current level.

OUTLOOK FOR SCANDINAVIAN PRODUCERS

One can easily see, therefore, why of a total of about 30 million
tons of magnetite production per year, there will soon remain
only about 50.000 mtn. per year.

21



POTENTIAL CUSTOMERS

Our primary targets will be Europa, England and the USA. There
is also a potential market in the East Block Countries but this
part of the market is only vaguely known and, therefor, will not
be discussed here. An additional market could be developed here
at a later date. In the mean time, there is enough room in the
European, English and American markets to accomidate our
production.

The marketing strategy for each area may differ from the others.
In Europe one would be forced to rely on mineral agents. In
England and the USA, one could either utilize mineral agents or
sell directly to users.

EUROPE

The best choice here would be to utilize Frank Schulte GmbH.
They are also marketers of magnetite in England and the USA and
it could be advantageous to utilize them overall. The other
alternative in Europe would be to go into a joint venture with a
company that has a sales network in Europe, such as Outokumpu Oy
of Finland. This contact is already established and Outokumpu
has stated an interest.

Direct sales to users in Europe would not be feasible, at least
at this point.

ENGLAND

The only user here is British Coal and sales can easily go direct
to the user. The user has its own port facilities. It might,
however, be an advantage to use Frank & Schulte here also. F & S
has controll of the RBC market which will give us our best
prices.

22



USA

Here can one sell directly to the users such as Island Creek Coal
Co. These contacts have already been made and many of the
companies are interested in a more direct supply route. Or, one
can sell through primary agents such as Reise-Viking (Koch
Industries) who deliver magnetite directly to the mines in
specially built trucks. Or, one can sell to secondary agents,
Frank & Schulte, who again sell to the primary agents (Reise-
Viking).

OVERALL STRATEGY

To obtain the largest possible share of the overall market, it
might be best to obtain an agreement with Frank & Schulte where
they would act as our sales agent. Another possibility would be
Outokumpu Oy. We can, however, sell direct in both the USA and
England and this gives us a good deal of leverage.

2 3
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LIST OF CONTACTS

24

MAGNETITE

Frank & Schulte GmbH
P.O. Box 101255

Alfredstrasse 154

4300 Essen 1

Vest Tyskland

201438-248 eller 4381

Ferguson & Wild

England

Koch Karbon Inc.

P.O. Box 2219

Wichita, Kansas 67201
USA

(316) 832-6673

National Coal Board
England

TITANIUM

Titanium Ent.

Box 1036

Green Cove Springs, FL 32043
USA (904) 264-9546

Titanium Metals Corp of America
1140 Bloomfield Ave
W. Calwell, NJ 07006

(201) 575-9500

E.I.Dupont de Nemours & Co.Inc. Titanium Minerals Ltd.
1007 Market St. Ferry Rd. Southport, Qnld W.
Wilmington, DE 19898 AA40380 42
(302) 774-1000 Australia

Kerr-McGee Chemicals NL Minerals
Kerr-McGee Bldg.Box 25861 1230 Ave of the Americas
Oklahoma City, OK 73102 New York, NY 10020
(405) 236-1313 (212) 399-9400

American Cyanamid Sachtleben Bergbau GmbH
859 Berdan Ave D-5940 Lennestadt
Wayne, NJ 07470 Northrine - Westphali 17
(201) 831-1234 Vest Tyskland 02721-8351



•

SYDVARANGER

LKAB

RANA

•
0

occ' FOSSDALEN

•
RØDSAND

Co
0

•
S S A

•
TITANIA
•

0

Q2,

Konntr ,Tegnot Gogkj ent Mal estokk

SCANDINAVIAN
MAGNETITE

PRODUCERS
g,:rrnrin,gg

Erntritning or Erstatng

FIG. I

c$

QP°

00e5



FIG. 2 COST COMPARISON OF IRON ORE PRODUCERS
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Synkende dollarkurs og lave priser for ministrerende direktør Ingemar Gus-
jernmalm på verdensmarkedet gjør at tafsson. Han føler seg overbevisst at
fremtidsutsiktene for det svenske gru- halvparten av dagens vel 4.000 ansat-
veselskapet LKAB er mørke. — Jeg ser te må sies opp. Så alvorlig oppfatter
ikke bort fra at LKAB blir nedlagt i lø- han situasjonen.
pet av en fem til tiårsperiode, sier ad- FIG. 3
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MAGNETITE RESERVES

The world contains tremendous reserves of magnetite. There are

however no known deposits that have the combined advantages of

large size, low production costs, advantageous location with low

transportation costs and byproduct income that the Selvåg deposit

enjoys.

The newer, low-cost producers of iron ore (Brazil and Australia)

produce primarily hematite not magnetite. These low-cost

producers have forced the closure of some older "magnetite"

producers, reduced production in others and thereby reduced the

total amount of available magnetite.

It is not anticipated that any other new mining operation will be

started based primarily on the production of magnetite. Some new

"by-product" magnetite might be possible.

SCANDINAVIAN RESERVES

Scandinavia has many known deposit of magnetite. Here again, it

is not expected that any new, primary production of magnetite

will be started. The prospects are rather that the total amoount

of magnetite production in Scandinavia will decrease drama-

tically. Norways reserves of magnetite are estimated at a total

of 725 million mtn. (NOU, 1984:8)

EUROPEAN RESERVES

There are some known deposits but no production. The last

producer, in France, closed recently.

25



NORTH AMERICAN RESERVES

North America has also extensive reserves of magnetite as well as
sizeable production. The Selvåg deposit can readily compete with
these deposits on the basis of production and transportation
costs. Here again there is no expected new production.

SOUTH AMERICA RESERVES

There are extensive known reserves of magnetite in Argentina,
Chile and Peru, that could compete with Selvåg. They would have
a production cost advantage but not a transportation advantage.
It is also not anticipated that they would have any extensive
byproduct income.

2 6
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NORWEGIAN MAGNETITE DEPOSITS

There are many known magnetite deposits in Norway that are

available. Some of them have previously been given a lot of

attention as possible iron ore producers. Some have been

extensively drilled and it is now possible to obtain proven ore

reserves of over 100 million tons at little or no costs for

exploration. Some of the deposits carry biproduct minerals such

as titanium, phosphorus, rare earths, copper, nickel, cobalt and

possibliy gold and platinum.

Many of the deposits are located at or near the seashore thus

giving them a transportation advantage such that they can readily

compete on the US market.

The deposits are of four main types:

Titaniferous magnetite, stratabound deposits

of volcanic or igneous origin.

Magnetite, stratabound of volcanic origin.

Magnetite of sedimentary origin.

Magnetite sands.

All are found in or associated with precambrian gneisses and/or

igneous rocks of the Norwegian Caledonides. The location of some

of the available deposits are shown in Fig. 5.

RODSAND AREA DEPOSITS

The Rødsand area deposits are all precambrian age titaniferous

magnetites which are always enclosed in amphibolites of the

Raudsand group of orthogneisses. The deposits lie on the

southern limb of the Molde - Tingvoll syncline. (See Fig. 6)
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The main deposits in the area are those associated with the

Rødsand mine, those in the Heindalen area and those at

Meisingset. (See Fig. 7, 8 and 9).

The total reserves of the Rødsand area are approximately 182

million mtn. as shown in Table 4.

REIDSANDMINE RESERVES

The largest proven reserves are those in the mine. Approximately
16 million tons are developed between the 220 and - 340 levels.
The could be produced at fairly reasonable costs; however, the

production of additional undeveloped reserves would be prohibit-
ively expensive. (See Fig. 10 and 11) The ore averages approxi-
mately 27% magnetite.

The Rødsand ore, as well as that of the other deposits in the

area contains about 5% ilmenite and about 0,5% copper. The mine
has previously produced concentrates of both minerals.

Total reserves of the mine are estimated to be 136 million mtn.
(Sanetra, 1985).

HEINDALEN DEPOSITS

The most interesting deposit in this area economically speaking,
is the Heindalen deposit which is located about 14 km. south-west

of the Rødsand mine. There are actually two deposits here, one
on either side of Heindalen Creek. The one on the west side
contains approximately 2 million mtn. of strippable magnetite ore
whereas the deposit on the east side contains approximately 24

million mtn. of ore that could be mined by combined room and
pillar - sublevel caving mining techniques.

2 8



TABLE 4 RØDSAND AREA ORE RESERVES

29

Mtn. x 1000

Rødsand Mine

Proven ore levels -220 to -340

Probable ore levels -340 to -600

Heindalen Deposit

Proven strippable

Proven underground

Probable underground

Meisingset Deposit

Proven strippable

Proven underground

Probable underground

16,000

120,000

2,000


4,000


20,000

1,500


9,000


10 000

Total

Proven strippable 3,500

Proven room and pillar 13,000

Proven sublevel stope 16,000

Probable underground 1501000

Grand Total 182,500

Average Grade 30% Magnetite

Taken from Rødsand Gruber estimates and NGU Bulletin 402.



The Heindalen deposit has essentially the same kind of ore and
the same geological environment as that in the Rødsand mine. One
can produce ore here and deliver it to the mill for essentially
the same price as from the Rødsand mine. The reason it is more
interesting is that Heindalen has more economically producable
ore and that an investment here could be fairly easily recovered
whereas an investment in the old mine probably could not be
recovered. The plant at Heindalen would be very similar to a
typical crushed aggregate plant and therefor readily moved or
sold. The Heindalen deposit is held as an alternative to Selvåg.

MEISINGSET DEPOSIT

The Meisingset deposit is located across the Sunndals Fjord
approximately 10 km. northeast of Rødsand. It contains approxi-
mately 20 million mtn. of ore of approximately the same type and
grade as at Rødsand.

The ore here could also be produced very cheaply by the same
methods as at Heindalen but transportating it over the fjord
would make it somewhat more expensive.

30
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DEPOSITS IN NORTH NORWAY

The Lofoten - Ofoten region contains many magnetite deposits.
The deposits which were investigated in this study were:

Selvåg

Erikstadsfjord

Bogen

Gratangen

Salangen

Rolla

Andorja

Magnetite sands

Sortland

Bogen

Hanøyvika

Skaland

Stjernøy

The Bogen, Gratangen and Salangen deposits have ore containing
only about 20% iron and were therefor quickly eliminated.

The Erikstadfjord, Rolla and Andorja deposits have ore containing
approximately 30% magnetite but are all relatively small
deposits. They could be additional reserves for a transportable
mill. (See Fig. 12).

MAGNETITE SAND DEPOSITS

The magnetite sand deposits are all fairly small (a few million
mtn.) and hold approximately 20% magnetite. Total identified
reserves are about 10 million mtn. One could not justify an
investment based om just one of these deposits but they could all
be very inexpensive feed for a transportable mill.
(See Fig. 12).
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SELVAG DEPOSIT

The most interesting deposit in northern Norway is the Selvåg
deposit. It probably contains well over 200 million mtn. of ore.
There are approximately 44 million mtn. of probable ore contai-).4
ning 30% magnetite in what is called the "North Ore Body"
(øverlie, 1959) The lOcation of the Selvåg deposit is shown in
Fig. 13. -7 6 Q, stiox

,

The deposit also contains approximately 150 million mtn. of
probable ore in the "South Ore Body" and the rest of the deposit.

The deposit could very easily be developed utilizing a portable
mill and is also interesting for the following reasons:

It has tremendous reserves that could be developed by
cheap mining methods.

The mill could be located within 500 m. of the deposit
thereby greatly reducing transportation costs.
The deposit has a large amount of high grade ore
(50 - 60% magne4te) and can therefor readily
produce RBC. e o c, vO('

The magnetite is enclosed in a gabbro with sells
readily in the area for about 50 kroner per mtn.

The deposit was given a lot of attention in the 1950's and 60's
by Christiania Spigerverk A/S (Elkem) as a possible iron ore
producer. They drilled 7 diamond drill holes for a total of 1028
meters as well as performing extensive metallurgical studies.
This is probably Norway's largest deposit of magnetite. It was
rejected because it was not possible to seperate the very finely
laminated ilmenite from the magnetite and therefor could not be
used as an iron ore. The presence of ilmenite would not have any
affect on its use as heavy media or the other indutrial magnetite
products.
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HISTORY

The Selvåg deposit was discovered in 1989. Som trenching was
performed at the time. J. Vogt visited the deposit in 1895.
At about the same time Christian Anker claimed the area for the
first time. Detailed geological mapping, petrological investi-
gations and some geochemical determinations were undertaken
(Kolderup 1898, J. Vogt 1900/1901, Lund 1907, T. Vogt 1909, J.
Vogt 1910). Reserve estimations were made of (Lund 1907, J. Vogt
1910 and 1918).

The mineral rights were later obtained by Ingolf Bjørnstad some
time prior to 1930. Bjørnstad was also the owner of Skaland
Grafitverk on the island of Senja some 100 miles further north.

Christiania Spigerverk A/S (now Elkem A/S) acquired the mineral
rights from Bjørnstad in 1933. An investigation of the deposit
was conducted by mining engineer Lt. Col. S. Smith. Additonal
trenching and some metallurgical testing was accomplished. In
1956 additional metallurgical testing utilizing core from the
drilling was also done and a revised estimate of the ore reserves
was presented (Øverlie 1959).

A further investigation was initiated by Dr. H.P. Geis in 1978 to
obtain information for a conclusive decision about the deposit.
These studies included geological mapping, petrological studies
and a geophysical survey. (Priesemann 1981/1982, Giesecke 1981,
Smoler 1981 and Friese 1982). The mineral rights were abandoned
by Elkem in 1981.

A geochemical survey consisting of soil and stream sediment

sampling conducted by the Norwegian Geological Survey (NGU) in
1985 also covered the Selvåg deposit. The deposit was last
claimed in 1987 by Ernst Jensen and Tove Brandtzaeg and the
mineral rights have now been acquired by the recently formed
Vesterålen Bergindustri A/S.
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GEOLOGY

The Selvåg deposit is a Proterozoic deposit of magmatic origin.
The deposit occurs within the Eidet - Hovden intrusion. It is
located in Nordland Fylke of northern Norway at latitude 68° 47'N
and longitude 14° 14' E. It lies on the Eidet - Hovden peninsula
in the southwestern part of Langøya which is part of the Lofoten
- Vesterålen island chain. (See Fig. 13).

The geology of the Eidet - Hovden peninsula is presented in
Fig. 14 and a detailed map of the geology of the Selvåg deposit
is presented in Fig. 15. Krause (1985) presents an extensive
description of the geology, petrology and mineralogy of the
deposit.

The deposit is enclosed in an olivine - gabbro.

GEOMETRY

1 , C9
Selvåg is a layered intrusive deposit. The deptsit is a bowl or
trough shaped synclinal lens about 6 km. long and 2 km. wide.
(See Fig. 14). But just a small portion of the deposit has the
necessary size and quality to be called "ore". The "ore" lies in
two lenses located in the southeast corner of the deposit. These
lenses are called the "North" and "South Ore Bodies". These two
lenses were first discovered by Spigerverket but later mapped in
detail by Priesemann (1980) (See fig. 15).

The "North Ore Body" is tabuler about wide and 500 m.

long. It has a dip of about 76 into the mountain. The northern
and southern limits of the lens are in fact gradual changes to
low grade ore.

A structural analysis of the associated faulting and the form of
the lenses (KrailS:r1985)shows that the "South Ore Body" is a
faulted off section of the deposit and extends down dip

about -408—m. The "North"
tiG!{<'

continues down dip
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through the syncline and surfaces again on the west side of the
c,••••:Eidet-Hovden peninsula. The deepest extent of the deposit is in

fact unknown but it is estimated to be about 2000 m. below sea

level.

1
If one were to place the "South Ore Body" back where it came

from, one would have an ore lens which is about 295 m. wide and

1000 m. long. A general rule used in estimating the size of

bedded deposits states that one can expect the deposit to extend

down dip a distance equal to half the length of the outcrop. If

we were to apply this rule to the Selvåg deposit we would get an

"ore" deposit that is about 295 m. wide, 1000 m. long and about'5yJ
500 m. deep. The total volume of ore would then be about 147

million cubic meters or 545 million metric tons. The stated
1\h possible reserve of 200 million mtn. of ore containing 25% Fe is


therefor quite conservative. There is certainly many times the

total reserves required for this project. The dip of 75°-into

),J09vt,uthemountain does, however, limit the amount of ore that can be

mined by open pit.

STRUCTURE

The deposit is both layered and split by extensive faulting.

(See Fig. 15). This combination may require rather conservative

mining practices and thereby further limit the amount of ore

mineable by open pit.
._

GEOGRAPHY

The Selvåg deposit lies on the Eidet Hovden peninsula in Bø

kommune on the island of Langøya in the Vesterålen region of

Nordland fylke. It is located at 68° 47' N. Latitude and 14° 14'

E. longitude and about 300 km. north of the Artic Circle. (See

Fig. 13).

The nearest village is Eidet about 5 km. south. The kommune

center (seat) is at Straumsjøen about 10 km. south. The nearest
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town is Sortland about 50 km. to the east with a population of

about 2000.

Supplys will be purchased from either Harstad which is about 100
km. to the northeast or from Tromsø which is about 300 km. to the
northeast. Repair parts must be ordered from either Trondheim or
Oslo. Delivery time can be fairly long.

The topography is fairly steep with the mountain rising to a

height of 570 meters within 1 km. of the shore.

Despite the artic location, the climate is fairly mild. The

average winter temperature is about -5 °C and about +20° C in the
summer. The yearly percipitation is about 	 in. most of which

comes in the summer and winter. The major winter problem is ice
caused by alternating snow and rain.

The major vegetation is grass and scrud birch.

RESERVES

Based on the diamond drilling performed in 1956, the reserves of
the "North Ore Body" were calculated by øverlie (1957) to be

44 million mtn. of probable ore. The "South Ore Body" and the

remainder of the deposit are estimated to contain an additional
150 million rntn.of )probable/ore. lzyy ), •

v./ • "/

SURFACE MINEABLE RESERVES

Utilizing conservative mining practices ( 45° pit slope) one

could expect to mine approximately 6,5 million mtn. of ore

containing an average of 30% magnetite. With more aggresive

mining practices ( 60° pit slope ), the total amount of ore

mineable by surface mining would increase to approximately 16
million mtn.
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It is expected that a fair amount of the ore can be mined
utilizing the steeper (60°) pit slope. Testing the confirm this
should be conducted during the first years of operation.

At a production rate of 600,000 mtn. per year of ore, these
reserves would be sufficient for approximately 26 years of open-
pit operation.

If a higher rate of production is desired, an operation based on
combined open-pit and underground mining would be required.

ORE GRADE

The average grade of the deposit is reported to be approximately
30% magnetite (1(ause, 1985) It must be pointed out; however,

7rA 479thatthe deposit is banded, with layers of high grade ore
seperated by layers of pure waste or low grade ore. The deposit
contains significant amounts of ore containing +50 % magnetite. Lf-/
The assay results of samling accomplished by Krause(et. al. 1985

tare shown in Tables 5, 6 and 7.
/ 2/c% -

ioYO C 7-)

This was confirmed by the surface sampling performed this last
summer. The results of this surface sampling are shown in Fig.
16 and Tables 8 through 11. The availability of ore containing
over 50% magnetite is essential to the production of RBC.

The layered ore also simplifies the concentration process
somewhat. A good deal of the waste rock can be removed, during
the crushing stage. It is expected that a good deal of this
,waste rock (an-Olivan _ bro) can be sold as crushed aggregate.
This would have the effect of lowering the concentration factor
from about 3,4 to possibly 2 or lower.
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TABLE 5

Chemical analyses of titanomagnetite, Selvåg north ore body




N 23 N 28 N32 N 36 N 41 N 45 N 48 N 51 N 56




% Fe0 28.9 30.0 33.6 28.6 28.5 28.8 28.8 27.7 29.7




% Fe20, 59.6 58.9 54.6 58.5 593 57.5 58.7 60.4 57.5 r/t'7plaf




% SiO2 1.1I 0.66 0.45 0.99 1.70 1.70 0.86 1.50 0.99




% AbOa 3.87 3.76 4.06 4.48 3.74 430 4.54 3.95 4.73




% Mn0 0.18 0.21 0.23 0.21 0.22 0.19 0.19 0.21 0.19




Ca0 0.20 0.16 0.11 0.18 0.20 036 0.18 0.16 0.21




% Mg0 0.96 1.00 0.88 0.93 1.10 1.10 0.86 0.88 0.95
/1..?

% V20a 0.61 0.65 0.61 0.61 0.66 0.46 0.68 0.63 0.60
tyd% TiO2 3.45 3.51 5.00 5.34 3.61 4.54 4.64 3.67 431




% Cr20, 0.021 0.020 0.016 0.004 0.008 0.110 0.007 0.004 0.004




% ZnO 0.028 0.025 0.027 0.027 0.026 0.026 0.025 0.029 0.026




% S 0.084 0.154 0.130 0.050 0.044 0.172 0.040 0.042 0.125




TOTAL 99.01 99.05 100.25 99.92 99.31 99.46 99.52 99.18 99.34





N 59 N 64 N 68 N 72 N 76/1 N 82 N 88 N 92




% Fe0




30.9 29.8 29.7 273 273 29.7 30.0 30.4




% Fe20a




56.7 57.3 57.1 59.9 62.5 59.7 58.6 583




% SiO2




1.07 0.87 0.68 0.98 0.62 0.53 0.93 0.80




% A1203




4.25 4.44 4.40 4.78 4.12 4.04 4.12 4.16




% Mn0




0.19 0.21 0.21 0.20 0.15 0.17 0.18 0.16




% Ca0




0.19 0.20 0.18 0.18 0.15 0.20 0.16 0.14




% Mg0




0.92 0.85 1.02 0.61 0.48 0.78 0.92 0.62




% V20,




0.60 0.54 0.60 0.59 0.70 038 0.48 0.48




% TiO2




4.31 4.84 5.13 531 3.09 4.01 4.26 4.34




% CnOa




0.005 0.006 0.015 0.015 0.070 0.011 0.008 0.002




% ZnO




0.023 0.027 0.029 0.026 0.029 0.028 0.026 0.027




% 5




0.020 0.045 0.120 0.009 0.008 0.014 0.113 0.011




TOTAL




99.18 99.13 99.18 99.9 99.42 10034 99.80 99.44




TABLE 6

Chemical analyses of ilmenite

Selvåg north ore body




Selvåg south
ore body




N 23 N 28 N 32 N 36 N 41 N 88 N 92 518 S 66

% Fe0 36.8 32.0 32.0 34.2 38.7 37.2 34.5 313 37.9
% Fe202 18.3 24.6 21.8 20.5 12.0 12.2 14.2 20.2 12.4
% SiO2 < 0.05 < 0.05 < 0.05 < 0.05 0.10 < 0.05 0.10 0.28 031
% AbOa 1.17 033 0.29 0.21 0.26 0.76 0.76 0.61 0.47

Mn0 0.80 0.52 0.59 0.65 0.75 0.70 0.70 0.72 0.71
Ca0 0.07 0.04 0.03 0.04 0.09 0.12 0.05 0.08 0.05

% Mg0 2.46 I .91 2.16 2.08 2.12 2.29 1.73 2.82 2.85
V20a < 03 0.04 0.04 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

% TiO2 40.1 403 40.8 42.0 39.3 45.5 47.7 42.6 44,3
%Cr203 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.005 < 0.005
94ZnO 0.019 0.009 0.010 0.006 0.012 0.021 0.019 0.013 0.014
94 0.115 nd. 2.20 0.10 6.150 0.890 0.020 0.752 0.252

TOTAL 99 94 100.00 99.74 99.9 99.54 99.79 99.83 99.63 993 I

f-.
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TABLE 7
ChemicaJ analysesof titanomagnetite, Selvåg south ore body




S 3/2 S 11/2 S 18 826 S 36 S 47 S 55/2 S 56 S 66 S 76/2
% Fe0 31.0 30.3 303 31.5 • 31.1 30.6 313 30.8 30.9 29.9
% FmOs 55.9 54.8 55.7 533 543 56.0 543 562 55.9 56.8
% SiOs 13 2.2 0-90 1.80 1.40 130 2.1 1.00 0.70 2.3
% AhOs 3.9 5.1 3.80 4.60 4.25 3.30 4.8 335 4.10 4.9
% Mn0 0.23 0.17 0.21 0.19 022 0.21 0.20 0.19 0.21 0.17
% Ca0 027 0.41 0.19 0.26 0.27 035 038 0.20 0.12 0.43
% Mg0 1.16 0.76 121 130 1.30 1.60 0.93 I .35 1.10 0.86
% Vs03 0.65 0.66 0.59 039 0.71 0.65 0.62 0.59 0.65 0.62
%TiO2 5.4 5.4 5.95 5.10 5.80 5.25 5.0 5.80 5.80 35
% Cr2Os 0.009 0.025 0.029 0.039 0.042 0.020 0.058 0.039 0.019 0.077
% ZnO 0.021 0.019 0.023 0.019 0.028 0.023 0.016 0.020 0.024 0.020
% S 0.130 0.080 0.160 0.411 0.130 0.030 0.087 0.095 0.040 0.144
TOTAL 99.97 99.92 99.26 99.31 9935 9931 99.79 99.63 9936 99.72
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TABLE 8







32:# LaC1Sc,ppl La,prt Ce,ppe Nc!,pPt Sx,ppt Eu,ppm Yt,ppe Lu,pPe U,pp2 Th,ppe




813 7102-1 69 1.3 <3 ,.5 1.3 0.4 0.6 0.11 K1 KI




6,4 2 79 1.4 K3 <5 1.5 0.4 0.9 0.13 K1 <I




615 3 78 1.4 <3 K5 1.4 0.5 0.9 0.14 K1 <1




616 4 79 1.5 3 <5 1.5 0.6 1.1 0.11 <1 KI




617 5 84 1.6 <3 K5 1.6 0.5 0.8 0.14 KI (1




613 6 73 I.:




<5 1.4 0.4 (.9 0.11 K1 <1




819 7 74 1.4 6 K5 1.4 0.4 0.9 0.14 <1 K1




620 8 76 1.6 8 K5 1.5 0.4 0.8 0.11 (1 <1




621 ° 65 1.2 6 K5 1.2 0.3 0.7 0.14 KI




622 10 74 1.4 3 '' 1.5 0.4 0.9 0.13 <1 KI




623 11 66 1.1 4 K5 1.2 0.3 0.6 0.10 <1 (1




624 12 7:' 1.6 4 <5 1.6 0.5 0.9 0.12 KI <1




825 13 58 1.2 4 /e 1.2 0.3 0.6 0.07 <1 K1




626 14 23 2.0 4 K5 1.8 0.6 0.9 0.15 <1 <I




627 15 61 1.2 <3 <5 1.2 0.4 0.6 0.10 <I <1




823 16 52 1.2 6




1.1 0,4 0.6 0.06 KI K1




C:= 17 65 2.4 7 <5 1.4 0.3 0.2 0.12 <1 <1




620 IE 70 1.3 4 <5 1.2 0.5 0.2 0.12 <I <1




651 19 84 1.2 <3 K5 1.1 0.4 0.9 0.12 K! K1

Ill




6.2

C2J

20
21

63
18

1.2
29.

6
40

K5

20

1.3
3.7

0.4

0.7

0.9

2.2

0.10

0.32

<1
5

KI

6




634 22 29 16. K3 K5 4.2 0.8 1.9 0.25 2 <I




635 23 15 28. 43 23 4.4 1.2 1.5 0.27




7




1252 24 1 ' '




K5 0.1 0.3 0.3 0.10 <'11 <1




1359 25 <1 11. 2 <5 0.1 0.4 K0.2 K0.05 <1 <1




1860 26 46 59. 56 K5 5.1 11.4 1.6 0.27 KI n
-




1861 27 K1 3.2 3 <5 <0.1 0.2 <0.2 <0.05 <1 <1




1.862 28 14 92. 170 8 17. 1.2 3.8 0.43 2 7




186.3 29 K1 34. 26 K5 0.3 0.3 <0.2 <0.05 K1 11




SeepIe! LabiAs,ppm St,ppm Mo,P 52 14, PP4 Ta,ppe Cr,ppe






613 71402-1 <2 (0.2 <5 <3 ‘. 70






614 2 K2 K0.2 <5 <3 K1 45






615 3 K'' K0.2 K5 <3 K1 48






616 4 <2 10.2 K5 K3 K1 36






617 5 K2 K0.2




K3 K1 40






CIE 6 <2 <0.2 <5




K1 56





1,




61?
620

/
n
c

K2

K2

K0.2

K0.2

<5

''

K3

K3

<I

KI

30

27






621 9 K2 K0.2 <5 K3 <1 22






622 10 <2 10.2 <5 3 KI 23






6:3 Il <2 K0.2 K5 <3 1 20






624 12 12 K0.2 K5 <3 K1 31






625 13 K2 K0.2 <5 <3 K1 21






626 14 <2 <0.2 <5 <3 KI 20






627 15 <2 K0.2 K5 K3 KI 17






628 16 <2 <0.2 <5 K3 (1 54






629 17 <2 K0.2 1.5 K3 K1 26






630 18 K2 (0.2 K5 K3 K1 35






631 I? <2 K0.2 K5 <3 KI 30






832 20 K2 (0.2 K5 <3 <1 56






6.33 21 13 1.5 .e K3 K1 100






634 22 16 10.2 <5 <3 <1 95






6:5 23 <2 <0.2 <5 <3 1 64






1858 24 K2 K0.2 190 <3 <1 8






1859 25 <2 <0.2 <5 K3 KI







1860 26 K2 ,.0.2 <5 K3 KI 120






1861 27 <2 <0.2 <5 <3 K1 2






1362 28 K2 K0.2 K5 K3 I 32






1363 29 <2 4.0.2 <5 K3 41 <




40



41

41

•

Samplet labt Au,ppa

TABLE9
Ag,ppm Cu,ppa Co,ppe Ni,ppa Zn,ppe Ba,1 Fe,/ Ti,1 Li,ppa Sr, ppe Se,ppe

613 7H02-1 <0.010 (0.5 240 78 58 190 (0.02 27. 3.10 4 64 1
614 2 (0.010 (0.5 120 110 50 170 (0.02 24. 2.60 3 80 I
615 3 <0.010 (0.5 160 120 64 160 (0.02 24. 2.70 3 35 1
616 4 (0.010 (0.5 130 84 34 180 <0.02 24. 2.70 3 59 I
617 5 (0.010 (0.5 100 60 15 160 (0.02 24. 2.90 3 47 I
619 6 <0.010 (0.5 93 96 25 190 (0.02 28. 3.10 3 39 (I
619 7 (0.010 (0.5 55 88 12 180 (0.02 27. 3.00 2 32 1
620 8 (0.010 (0.5 86 84 21 180 <0.02 26. 2.90 3 58 1
621 9 (0.010 (0.5 55 110 24 180 (0.02 27. 3.40 6 44 !
622 10 (0.010 (0.5 52 100 15 180 (0.02 28. 3.20 3 33 <1
623 11 (0.010 <0.5 72 83 15 200 <0.02 27. 3.10 4 37 <1
624 12 <0.010 <0.5 56 93 17 180 (0.02 26. 2.90 4 30 1
625 13 <0.010 (0.5 44 82 10 150 <0.02 25. 3.00 3 47 (1
626 14 (0.010 (0.5 45 73 9 160 <0.02 24. 3.10 3 53 !
627 15 <0.010 <0.5 43 87 II 190 (0.02 28. 2.70 3 26 (I
629 16 (0.010 (0.5 360 100 110 170 <0.02 25. 3.10 3 48 1
629 17 (0.010 (0.5 380 88 100 170 (0.02 26. 2.80 4 67 1
630 111 <0.010 <0.5 110 100 51 160 <0.02 24. 2.60 3 57 1
631 19 (0.010 (0.5 79 68 14 170 (0.02 23. 2.70 4 67 1
632 20 <0.010 (0.5 300 95 110 170 (0.02 24. 2.70 3 50 I
633 21 0.010 0.5 32 5 20 18 0.05 6.0 0.44 22 55 4
634 22 (0.010 (0.5 240 100 190 80 0.03 15. 1.30 23 100 (1
625 23 <0.010 (0.5 72 12 42 91 0.06 4.0 0.71 52 230 (1

1858 24 (0.010 (0.5 71 4 3 13 <0.02 1.3 0.09 6 49 2
1859 25 (0.010 <0.5 13 <1 (1 3 <0.02 0.25 0.03 12 240 (1
1860 26 (0.010 (0.5 130 17 39 77 (0.02 4.8 0.10 21 100 2
1861 27 (0.010 (0.5 65 3 <I 3 (0.02 1.1 0.02 7 91 1
1862 28 (0.010 (0.5 110 9 9 38 0.09 3.7 0.57 9 340 5
1863 29 <0.010 (0.5 12 1 <I 15 0.03 0.95 0.06 7 120 <1

Johannes Soylend
Vesteralen Berg Industri A/S
Fagernesveg #1
P.O. 416
8501 Narvik, Norway

TELEPHONE 47-82-46590
TELEX -64371
TELEFAX -45981
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DRILLING

As previously stated, 7 diamond drill holes were drilled by
Spigerverket in 1956 for a total of 1028 meters. The locations
of these holes are presented on Fig. 15 and the cross sections
and assay results are presented in Figures 17 through 21.

MAGNETOMETER SURVEY

As previously stated, a magnetometer survey was conducted in 1981
by B. Giesecke. The results of this survey are presented as 5
sections shown in Figures 22 through 26. (Giesecke 1981)

ASSOCIATED MINERALIZATION

7 (;)

Assosiated mineralization consisting of ilmenite va aelium


and sulphide minerals containing copper, nickel and cobolt were
identified by Elkem in the work conducted in the 1950's. The
mineralization was also identified by the geochemical survey
performed by NGU in 1985. Some of these anomilous occurences
are presented in Figures 27 through 32. (Sandvik 1985)

A surface sampling program conducted by VBI in the summer of 1987
also confirmed this associated mineralization and also identified
the presence of scandium. The results of this sampling program
are presented in Figure 16 and Tables 8 through 11.

SURFACE AND MINERAL RIGHTS

SURFACE

The surface rights to the Selvåg deposit are held by Rolf
Nicolaissen who lives in Oslo. A lease agreement with the owner
must be obtained. Since iron is a claimable mineral, the surface
owner has no right to any of the mineral values other than
scandium but it might be expected that the suraface owner may

44



•

"speculate" with the lease agreement in order to cash in on the
mineral values. The surface owner cannot stop a mineral venture
in that it is possible to expropriate the surface rights. The
terms of the surface lease would then be determined by the
courts. Leasing costs for surface rights, have generally been
negligible.

MINERAL RIGHTS

There are all together 17 claims staked on the Selvåg deposit
which are held by Vesterålen Bergindustri A/S. The initial 5
claims staked by Ernst Jensen in April of 1987 cover the most
interesting part og the deposit. A surrounding 12 claims were
staked by Tove Brantzaeg in May of 1987. The original 5 claims
were transferred to VBI in the process of incorporation. The
remaining 12 claims are held in a lease/purchase agreement. The
location of the claims in relation to the deposit are shown in
Fig. 50.

SURFACE REQUIREMENTS

"Selvågen" or Seal Bay contains about 240,000 square meters
of relatively flat land. This is more than sufficient room for
the proposed plant. A proposed layout of the plant is shown in
Fig. 34 and 35.

45



2

22

A ND Y
530 4,'»

si AR 'r<

so „ja31, • 9 0, 3G3'

311v1v

AadoR3

R,, J

_vease,eS3

, LAVANGEN

SELVÅG
3 23

; I

 ,'' I 4 • '

Sor

4 6 e

—•;
2

a es
krnar

, s
o

B33,.3;


32V.,

r---
I ,1

;h3122_ ,

5 -10 -87 V B /JS J S

.8 1

I

400 000
29

Ersiat

VESTERÅLEN REGION
LOCATION OF SELVÅG

FIG. 13AS

1)HHKOPI

HD

2
/
NS

1402,

NS

141

/,
NS

1415



.5 I CRR$ J i1i 110 ,145 1402, NS 141 7, NS 1415 • •
- n

EIDET-HOVDEN INTRUSION

GEOLOGICAL MAP

0.5 1.0 1 5

LEGEND
MANGERITIC ASSOCIATION

I NTER NAL N1ANGERITES
(= N1ANGERITE s.s.

mineralized MANGERITE

Effifil DIORITE, MONZODIORITE

	 mineralized DIORITE,MONZODIORITE

EXTERNAL N1ANGERITES

2.0 2,5km

(9.

o

0

q

'00

•

HOVDEN••• k

MANGERITE VEIN
Grubkollen.Spikerhela

[filu] GN E I SS (undifferentioted)

GABBROIC SERIES

	 UPPER ZONE 	

FF1 MESOGABBRO I UZa

fl LEUCO-.MESOGABBRO (UZ


MELAGABBRO. PERI DOTITE,
MELATROCTOLITE (UZb)

UPPER ORE HORIZON (UZc )

	 LOWER ZONE 

L H LEUC 0-, MESOGABBRO

	 MEL AGABBRO .PERIDOTITE,
MEL ATROC TOLITE, DUNITE

LOWER ORE HORIZON (LZd

GABBROPEGMATITE

NYKVAG

cry

ul

0

TRIHYRNA- SELVÅG
FAULT •

SELVAG

- o


0

Ni

`NNVIN3S3Idd

INOEld

CO

.0 - I- 2"

GUSTAD0.0
•

,

0

EIDET

,H.111H11HrrH.



<1.

I 1,

HIgn-arade ore

Lied,urn ore


Low-grode cre

Gabbro - pernat,te

Gobbro peurratite ve,n

Clucrtz feldspar; Morserite vele plug

TEL TONIC

Foult

Reverse Lau'I Lo•Ler ess, o

SF Tr,hyrno Se:st g FculL

.<73 Strike ond dip

MAGNETOMETER SURVEY

c's Bosehne reoding sto Ton

Prohle readdg stotion

Boseline posl

TOPOGRAPHY

	

rr Brook

	

eC3 La ke

Di;g:ng

	

ô. Loomona Orairiole

Sornoling proble

600:nrp L efasi,,19181,9 , - 0 Priesemoor 19B0
oMALNI IL 0 G.mihr .1971

6

. .n i 1907 Beregning
FIG. 15

8 7 5 3

Er a lor 1E'statret av

GEOLOGICAL MAP OF THE
SELVÅG DEPOSIT FROM PRIE8EMANN, 1985

III)?

i
NIS

1402

NS

k

 

- ‘7 •Ss • -1\•7•—
\ ‘"

3

nr

'

/

r„x

'

r

L

/  -.71 / N.

\
i
i
‘ I1

‘,......./ I
(..... i

i \ 1i -":,
Lsr \

(
LI l Dato

' P\-9•,\;-‘

Konstr /Tegnet Godkjent
. ..............

......
1 ...........

ss.".

,

Malestokk

I/ /

SELVÅG


TITANOMAGNETITE OCCURRENCE

GEOLOG![AL MAP.

LocoLion 1710p

hoel.novder- Perons410

LEGEND

LITLLO1GGY

PerdoLTe , dun, 'e

Gobbecoc ard 2,orTa. rodes

Mangente



Ca

Ora

JS VB/I 500024-8-87 JS

8
4 2

f

	
7 6

• 	, ,-•-•-•

56„ Al
115

64t0, 654,6

 

2 Ia
C3?02-5 ' =-:17-r1D-7

-

641, 65 , 53

643

- 66

6,•50,

642

00

4- 5

450663- fm• 6 46,6 631 0\

-619 6 , 63
(33

616, 7
614,6 \-,e

	

- 10 7 \

aTa

62 629
644

OUT
R BODY 613,1

0

ORT OE BD

F

‘, 1

00' t
_-----  ..5 'st,

ol
o

--_ OSt
7-cat\

:- -- .--->—

---

H.

.

_
,

6462•650

1.--***. 645

c)D

cP‘

52,

SURFACE SAMPLING
SUMMER 1987

FIG . 16



6 5 4 3 2 18 7

A'

200

180

160

140


120

100

PIT PROFILE


45° SLOPE

\

V1‘

80

•
60

40

'Kenstr.Tegoof Godkfent Mr'llesfoKfr

25-8-87 JS
V BI

Erstatnfog for

CROSS SECTION A-
SOUTH PIT

Erstattuf .Jv

FIG. 17
1



2 1
8 I 7 6 5

200

16 0

14 0

12 0

PIT PROFILE 450 SLOPE

10 0

8 0

PIT PROFILE 60° SLOPE/
6 0

4 0

180

-t






(.1)






Dato




Kenstr Tegnet Godkjent




MåleSIOKK




fl







25- 8- 87 J S J S I 10 0 0 V B /
fl






Erstatning for Erstattet av

CROSS SECTION B-
SOUTH PIT

g nl og

FIG. IS
1



200

180

160

140

120

I 0 0 Diamond drilling done by

Elkem - Spigerverket in 1957

80

tn
0 /9 co

(.0

	

GO
(.9 •
—

	

co \
11, 40  r

o sr)
2:3 to • cl ,x,

rn - cr c‘s
co
tO

\
4

	

(.0 .

..- .. ci .

1n ....- 45-'-- cr —  c,

	

20  
,

, to • coco Tn

I _ ...-

_,- 0n

4. 56 Concentration Factor

Ton Concentrate Tons Ore

Source of data - Bergmesteren

8 7 I / 6 5 / 4 I 3 2

Dato I Konstr Teonet

25-8-87 JS

Godloent Måleslokk

JS I 1000 V B I
Erstatning f o r Erstattet iv

CROSS SECTION C -
7_

,
FIG. 19



8 I 7 6 5 I A 4 3 I 2 1

220

200

180 —

160

D'

111 14 0

12 0

10 0

8 0

6 0

40

2 0

cs  PIT PROFILE

.0 cP c..\ () 450 SLOPE
CP • . ,-

.-

. N)
0 Cv

..

5
s°.
rr. cr.


cP.
,

•• NCI. ‘C)
. øl,

d •

/

°
d)

\

Dato Konstr ,Tegnet Godkjent MAI e stokk

25- 8-87 J S J S 1.1000 V B /
Erstatning tor Erstattet iv

CROSS SECTION D-
NORTH PIT

Sive,;,prig

FIG. 20

5 2 1



4 2 1

220
F

20 0

18 0

I 6 0
Oly 4

to
0,9 ts)

0
-P

PIT PROFILE

45° SLOPE•
14 0

ts)

PJ
120

t""

4
0

10 0

CP
4

L9 4

80
0 •

60

	 1;4,94

40

I :3.43

fl

,1)3to K,:nstr Tegner (il)(1k -,I1' M a r.?S fl i. .

25- 8- 87 J S J S I 1000 V B /

CROSS SECTION E-
NORTH PIT

FIG. 21



ezIrl

20000

EIDE T- HOVDEN INTRUSI ON

SELVAG NORO-SLIDVERERZUNG

Gectogische u. geomognetische Proble .R.X.D.IAbb. 20 - 24/

1.1co. 1 : 2 500

LEGENDE

LITHOLOGIE

	 eicherz tr 70 \1/44-% Erz

I el erz 115-20 Vol.-%Erzt

riArmerz (<8 Vol.-% Er

	 Gabbronorit

Eflfl Bandzone

ni
= Gobbro Pepreoti I

0: Quarz- Feldspat-Pegmati I- Gong

NAGNETIK

Nellpunk I.Grundlinie

-10 teellpunkt.Proril,ausgeptlocIr 1

• MeflpunktPnoiit. unousgeollock I

å Z Verlikolintensitat gesomt minus Vehkalinlensilbt nor mal

TEKTONIK

Stbrung

15000

10 000

5000

20 10

-5000

MAGNETOMETER SURVEY
SECTION A FROM PRIESEMANN,I985

ca50

195

150 -

100 -

SO- r

Dato Konstrifegnet Godkjent Malestokk

I/ /
1- 9 -87 J S J S

Erstatrung lor Erstattet av

Henvisning: Beregning:

FIG. 22



20000

15000

10000

EIDET-HOVDEN INTRUSION

SELVÅG NORD-SODVERERZUNG

G•alogische u. geornagneImche Prolile A. L X.D. IAbits. 20 21.)

M ce 1: 2 500

LEGENDE

LI THOLOGIE

[TT,TMFteicherr Ik 30 Vol -%Erzt

11 I I el er 0115-20 Vol V. Erz)

r:lArmen (<8 Vol -%Erzl

	 Gabbronorit

IUL Bondzone

Mof

I—)Gobbro Pegmoti I

ag 0: Guorz-Feldspat-PeomaIiI -Gang

MAGNETIK

IDA MN1punkt:Grundlinit

. •10 Merlpunk I:Prof il . ou sge pflock

Metlpunkt,Prolil. u nousgeptl ock

AZ Verlikolintensito I gesoml minus Vetikoiintensiiat normal
1

5000 TEKTONIK

Störung

MAGNETOMETER SURVEY
SECTION L FROM PRIESEMANN, 1985

• N•D_1 -30 20

co50 catOon

150-

10 0 -

Dato Konstr /Tegnet Godkjent Malestokk

I - 9 - 8 7 J S J S

Erstatning for Erstaltel av

Henvisning• Beregning
FIG. 23



20 00,0

EIDE T- HOVOEN INTRUSION
SELVÅG NORD-SHDVERERZUNG

G•onigische u. geornagnetische Profile ÅL. R, X .3. (Abb. 20 -2‘1

1.1cn, 1 : 2 500

LEGENOE
L1THOLOGIE

RT:TIReicherz 122 30 Vc-1-%Erz/

1 151it Ielerz 115-20 Vo1.-%Erzi

1 I Armerz (<8Vol

1-16abbronorel

ranBandron.

	 Gebbro Pegmolit

113 02 Cluarz-Fildspol-Pegma111-Gong

HAGNETIK

A
MenpunkliGnindlinie

. •10 HeEpunkI.Prof il.ousgepflockl

• Hen punk 1,Pro i il , uniousgepfloc.Ii

PZ Verlikolin le nsitå siesami minus Ve iikolinl ensildl normal

TEKTONIK

51Orung

21r1

-J

2115• N30

t.\

250- Ns,

7 2h

.3 50 co10.0 •

10000

5000

3() 20

Dato Konstr rregnet Godktent Målestokk

I - 9 8 7 J S

Erstatning for Erstattet av

MAGNETOMETER SURVEY
SECTION R FROM PRIESEMANN , 1985

Henvisning: Beregning:

FIG. 24



20000


15000

10000

EIDET - HO1IDEN INTRUSION

SELVÅG NORO-50DVERERZUNG

G•olog.s.c11• Id. geornognelische Proril. A. L.R,X,3.1Abb. 70 - 24

14co. 1 : 2 500

LEGENDE
LITHOLOGIE

RiTflReich,rz I a 30 431-%O-11

	 Mit I elerz 115-20 Vol Erol


niArmerz I < 8 voI - 81.Er z

MGabbronoril

EurllBandzone

Gobbro Pegrnah

	 01 Guari-Feldsp:21-Pegmo1i -Gang

MAGNETIIC

A
Nerlpunkl.Grundlinie

10 HellpunkI,Pral il. ausge p11ock1

men punk 1,Prot I. unousgepflockt

.120 Vertikolmlensi101 gesoml rninus nor ma1

MAGNETOMETER SURVEY
SECTION X FROM PRIESEMANN , 1985

5000

ce3.0 00200m

TEKTONIK

SIbrung

30 20

- 5000


1.1

250- 'fr 30

I 9 - 87 J S J S V B I
Erstatning tor Erstattet av

20

10

1:1 X

Konstr fTegnet Godkjent

200

11

100 -

50-

Dak3 Malestokk

Henvisrong Beregnmg
FIG . 25



EIDET-HOVDEN INTRUSION

SELVÅG NORD-SOOVERERZUNG

å I t 1 Geologisch• u. geomagnelische Proble kL, R. XAIAbb. 20 241

M co. 1 : 2 500

I5000 fl

10000

5000

LEGENDE

LITHOLOGIE

000 reicherz i 30 vol -%Eoz1

14,t Ielerz 115-20 VoL-%EzzI

t I Armerz 1<8 Vol.-%Erz)


niGabbronorit

E032Bandzone

Gobbro P,gmotit

ECEII CI4 Quorz-FekIspol'Pegmoli1-Gang

MAGNETIK

CIPA NerlpunkI.Grundlinie

io Mellpunkt Profil ousgepIlack

• Meopunkt.Prolil, unausge prl ock I

82 Verlikolintensilåt ge-saml minus VoIikalinIensilät normal

TEKTONIK

GlOrung

40 30 20 10
0

Dato Konstr./Tegnet Godkjent Målestokk

I - 9 - 87 J S J S
V B /

Erstatning tor Erstattet av

MAGNETOMETER SURVEY
SECTION 3 FROM PRIESEMANN , 1985

Henvisning Beregning:
FIG. 26



•••

111

•

•

• •

ti

•

MOÆNE

VESTERAALEN 1989

z MG
øvRE 6FEN3E:

2.30

5.30•

Z NA
DVFIE3FEFSE:

.CT7

•2°

> .20

MORENE

VESTERAALEN 19135

•

•

/ •

•

•
•

•

I •
•

3

Z1

,

J•
•

Dato Konstr /1 egnet Godktent Mål estokk

2 - 9-87 J S J S V B /
Erstatning for. Erstattet av

GEOCHEMICAL SURVEY
SOIL SAMPLES, Mg & Na FROM SANDVIK , 1985

Henvisning: Beregning

FIG, 27



•
•

, •• •

J• •

MORENE

VESTERAALENISSS

AL
11VAEGRENSE:

6.6

5.0

6.0

. • 3
•

• 9

MORENE

VESTERAALEN 1926

PPM CU
ririFE SIENSE :

fiG


I 140

111 > 140

ut

 

•
• •

•
•

4 Cs

••
•

• • 111

•• • • • •

4- •
.

A
S
TOHRK011

H0

2
/
NS

1402.

NS

1417.
Dato Konstr/Tegnet Godkjent Målestokk

V B /
2 - 9 - 87 J S J S

Erstatning for Erstattet

GEOCHEMICAL SURVEY
SOIL SAMPLES , Al & c U FROM SANDVIK , 19 85

Henvisning Beregning
FIG. 28



REKKESED1MENTER

VESTERAALEN ISEIS

PPM N I
ØYFC 61~ :

36.0

60.0

> 60.0

J.

• •

•

•
ø 55 •

•
•

••

•US

•

5•

BEKKESED1MENTER

VESTERAALEN 1985

PPM SR

> 60

A
S
I
URHKOPI

ID

2
/
NS

1402.

NS

I
417 Dato Konstr Tegnet Godkjent Malestokk

JS J
V B /

Erstatning for: Erstattet av

GEOCHEMICAL SURVEY
STREAM SEDIMENT, Sr & Ni FROM SANDVI K, 1985

Hemnsrung Burogiung

FIG. 29

2-9-87



BEKKESEDMENTER

VESTERAALEN1985

. • NJ sMO

øvRE
. • •

, 1.00

3.03

> 3.00

•• •
qi

• e
,

• .1.. • •:

I ••



,

Git

•
•

REKKESEDIMENTER

VESTERAALEN198S

MN

øvREGFENSE:

.060

.050

, .050

•

D.110 K nstr regnr?!
ti)

2 - 9- 87

Godktent N1,11t)Stalsk

I/ /
J S J S

iE.Errici 7or E rst t.

GEOCHEMICAL SURVEY
STREAM SEDIMENT, Mg & Mn FROM SANDVIK, 1985

FIG. 30



•

.>
*8..1,. • d:

I.
•

••
•

4. •

a c) Konstr Tegnel Godkjent Males[okk

2 - 9 - 87
V B /

JS J S

ErstwR?[ )vErstatning f or

fl FIG. 31

BEKKESEDIMENTER

VESTERAALEN1985

PPM CU

. • øvFE6FEME:

. ze

+5
> 15

11)

• 8

f •

• • .11••
*

• • •

•

•• • • •

•• •i•
• •

 

•
• •

•

PPM L I
erwE6111>££:

e
15

> 15

BEKKESEDIMENTER

VESTERAALEN1385

• •

 
•

II •
•

•• •
• •

I. •
•

.• •
C>

•
••

•

GEOCHEMICAL SURVEY

STREAM SEDIMENT, Cu &Li FROM SANDVIK , 1985



••

SEKKESEDIMENTER

VESTERAALEN 198S

AL
RIVRE

1.60

2 .CC

> 2.00

•

•

•
I

•

d • 1111

Dato konstr Tegnot f;ottkient

2- 9-87 J S J

••

• .

Jap
•• • •
. 	 ••

. •
. . •

.• • ø
• .0 •

8

• .%• d••




I • •




•





•






BEKKESEDIMENTER




VESTERAALEN 1925

C(31






PPM CO




BYRE661t4SE:




•






16





25




1. •




25




•
• dr





•




•
•





•





Malostokk




Erstatru og I or Erstaf tot

GEOCHEMICAL SURVEY

STREAM SEDIMENT, Al EisCo FROM SANDVIK , 1985

FIG. 32



•



MINING SYSTEM

ROCK CONDITIONS

Both the ore and the surrounding country rock are very hard. The
ore is layered, with little or no cohesion between the layers.
The country rock is fairly fractured. These two conditions may
require fairly conservative mining practices (45° pit slope).

Thorvaldsen (1975) has conducted a slope stability analysis of
the Selvåg deposit in which rock strengths and fracture zones
were studied. He recommended a maximum overall slope of 600 for
the hanging wall and 700 for the footwall.

The mining plan presented here will use a 450 slope for the
hanging wall and the back wall of the pit. 70° will be used for
the footwall.

The slope stability conditions will have to be studied during the
first years of operation. If it is found that a 60° pit slope
for the hanging wall is stable, this slope would then be used for
the last segment of the pit operation.

CONCESSION - OPERATING PERMITS

A "Driftskonsesjon" or operating permit has to be obtained from
the Department of Industry. As long as an acceptable plan of
operations is presented there are generally no large problems
involved with obtaining the permit. The Dept. of Ind. may
however set some conditions on the operation.

An "utslippstillatelse" or discharge permit has to be obtained
from the Environmental Department if any gaseous, fluid or solid
discharges are planned or expected.

An "Utmål" which is about the same as the American patented claim
must be obtained from the Bergmester before more than 10,000 tons
of ore are removed.

46



All of these permits will be applied for and obtained during the
full feasibility study stage.

ORE CONTINUITY - SELECTIVE MINING

As previously stated the ore deposit is layered with layers of
fairly rich ore seperated by unmineralized or poorly mineralized
waste rock. This intimate mixing of ore and waste will not cause
any great difficulties with general operation in that the waste
rock can be readily seperated in the crushing plant and sold as
aggregate. Some selective mining will be required for the
production of RBC.

PROPOSED MINING PLAN

This evaluation will consider three production alternatives:

The mining of 600,000 mtn. per year of ore based on the
sale of 180,000 mtn. per year of industrial mineral
magnetite.

The mining of 900,000 mtn. per year of ore based on
increased sale of industrial mineral magnetite or increased
production of byproducts.

The mining of 1,2 million mtn. per year.

The first and most likely alternative, the mining of 600,000 mtn.
per year of ore, will utilize only open pit mining. As previ-
ously stated in the ore reserve evaluation, estimates indicate
enough ore for approximately 10,5 years with a 45° pit slope and
26 years of a 60° pit slope can be utilized. The plan calls for
the mining of just ore. No stripping of overburden is necessary.

Pit design, pit profiles and haul roads are presented in Figures
36 through 45.
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The pit design utilizes an overall pit slope of 45°, a bench
width of 8,5 meters, a bench wall slope of 60°, a haul road width
of 10 meters and a haul road incline of 10%.

Haulage will be limited to transportation of ore of to a
centrally located shaft which leads to an underground jaw crusher
located at the 0 level (Sea level). This will greatly reduce the
amount of haulage required and also facilitate the initiation of
underground mining if that should become necessary. The proposed
shaft and crusher locations are shown in Figure 46.

The open pit mining of 900,000 to 1,2 million mtn. per year of
ore, will require a combination of open pit and underground
mining. The open pit mining will be exactly the same as in the
first alternative. The extra production will come from an
underground, vertical crater retreat or sub level stoping mining
system. The proposed underground system is presented in Figure
46.

The pleacement of the primary crusher underground is purposely
done to:

Limit truck transportation

Facilitate the establishment of underground mining when
and if that becomes necessary.

The mine plans presented in report are only proposed plans, many
details of location, size, etc. may be changed during the later
planning or construction phases.

PRE-PRODUCTION DEVELOPMENT

The required pre-production development for the mine will
include:

48



4')

The driving of a 400 m. long 5 x 5 m. tunnel from about

+ 35 m. elevation down to 0 with a 10% incline (See Fig.46)
The costs for this were estimated graphically from

Technical Report 6 - 83 (Inst. for Anl., 1983) to be

approx. Nkr. 5000/meter.

The driving of a 140 m. long 2,5 m. in diameter circular

shaft from the 0 level up to about the + 140 m level. The

costs for this were estimated graphically from Technical

Report 1-81 (Inst. for Anl., 1981) to the approx.

Nkr. 5000/meter.

The building of approx. 1 km. of mine haul road estimated

from experience at Nkr. 1.000.000,-.

The driving of approx. 1000 m. of 5 x 5 m. production

drifts at approx. Nkr. 5000/meter.

The stripping of approx. 60,000 m3 of topsoil and vege-

tation estimated from experience to be. approx.

Nkr. 10/cubic meter.

CONCENTRATOR DESIGN

As previously stated, plans call for the production of 4 concen-
trates - 2 magnetite concentrates, an ilmenite concentrate and a
sulphide concentrate. This will then require a magnetic seper-
ation circuit for the magnetite and two seperate flotation

circuits for the ilmenite and sulphides.

The production of RBC will require the jigging of - 6,5 mm + 2 mm
ore in the crushing plant. The purpose of this is to provide the
heaviest possible magnetite gravel. The jigged product will

later be mixed with a coarse magnetite cencentrate during ship
loading.



LABORATORY BATCH TEST

A laboratorie batch test was conducted by the Mineral Dressing

Laboratory at NTH (Norwegian Institute of Technology). The

results of this study and the proposed flow sheet for the

concentrator are presented as Encl. 1 and 2 and Fig. 47.

The required investment costs were evaluated by two means. The

first being a graphical method presented by O'Hara (1960) and

second an estimate provided by Tord Hansen, which is presented as• Encl. 3. The investment costs for the consentrator have been

estimated for both new and used equipment and for both a

transportable (ship mounted) and a stationary mill.

SUPPORT FACILITIES

ROADS

A 3 km. access road is currently being planted by Be kommune

which will connect the mine to the main road at Eide. The road

will be constructed in the summer of 1988. Its location is shown

on Fig. 48.

WATER
• Process water can be obtained as fresh water from a lake over the

mountain to the west or from a lake across the fjord to the east.

In either case water would be pumped through a 16" plastic pipe

to the concentrator. This pipeline with pumping station is

estimated to cost 1 million Nkr. and the location is shown on

Fig. 48.

POWER

The local power company Vesterålen Kraftlag A/S is currently

planning a new power line to supply a new asphalt plant to be

located over the mountain to the west of the mine. The power

company plans to redesign this power line to accomidate the

approximately 10 mwa power requirements of the mine and mill.
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This is estimated to cost 5 million Nkr. The cost estimated from
the power company is presented as Enc. 7 and the location of the
power line is shown on Fig. 48.

TAILING DISPOSIAL

In the initial stages the unrecoverable (non-sand) tailings will
be dumped as deep as possible in the bottom of the fjord. The

fjord is so deep ( ) that no problems affecting local salmon

farming are expected. As the underground mining advances, the

tailings can be deposited in the abandoned rooms. However, this
must be approved by the Dept. of Environment.

MAINTENANCE FACILITY

A maintenance shop for mine vehicles will cost approximately 2,5
million NKr. and will be located as shown in Fig. 49.

REPAIR PARTS SUPPLY

A repair parts supply room will be included as part of the

concentrator.

EXPOSIVE STORAGE

An ammonium nitrate (prills) mixing plant will be placed as shown

in Fig. 49 and will cost 200,000 Nkr. A storage room for caps

and dynamite will be located in the mine tunnel as shown in Fig.
49.

EQUIPMENT

SURFACE MINING

Surface Drilling will be accomplished utilizing 1 or 2 Atlas
Copco Roc 712 drilling rigs. (See Fig. 51 to 53). Haulage will

be accomplished utilizing 2 or 3 Cat 988 front end loaders
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hauling to the central crusher shaft. (See Fig. 54 through 56).

A explosives mixing and haulage truch will be utilized for the

loading of the explosives. (See Fig. 57 through 59). Prices for
this equipment are presented as Encl. 4 and 5.

UNDERGROUND MINING

The same equipment that is utilized for the open pit mining will

also be utilized in the underground mining excect that an Atlas

Copco tunneling rig. will be utilized for the tunnel drilling.

(See Fig. 60 through 62).

CRUSHING PLANT

The crushing plant will be a 3 stage crushing, screening, magnet

separation and jigging plant. A layout is shown in Fig. 34 and

35 and a flow diagram is shown in Fig. 63. The purpose for this

3 stage crushing plant is to produce crushed aggregate and RBC

(magnetite gravel) as well as to provide crushed ore for the

mill.

The primary crusher will be a 5' jaw crusher placed underground

at the bottom of the crusher shaft. The secondary crusher will

be an KSL-D6 cone crusher. The tertiary crusher will be an Short

Cone 360 crusher. The cost of the crushing plant is estimated at

18 million Nkr. (See Enc. 6). The major items of crusher plant

equipment are shown in Fig. 65 through 71.
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Mångsidiga borraggregat för entreprenadarbeten
och produktionsborrning

fl
Exernpel på viktiga
komponenter i standard-
utrustning och
extra utrustning:

R00712HC-01 och -01R år avsedda for pallborrning
med 64-89 mm håldiameter. Båda år försedda med
inbyggd kompressor och vikbom med stor räckvidd.
De har utrnårkta terrångegenskaper och underlåttar
service och underhåll genom god åtkomlighet.

Utmårkande for ROC 712HC-01R år det mekanise-
rade stånghanteringssystemet, en viktig, arbets-
besparande utrustning som år standard på denna
rigg.

fl
Hydraulisk kedjemalare
med styv balkprofil och
32 mm (1 114") malarkedja.
For borrstålslangd 3660
mnn.

1-8-langgalge
for styrning av slangarna
vid liggarborrning.

Hydraulisk bergborr-
maskin COP 1238LP
for R32 och T38 skarv-
stångSutrustning.

Hydraulisk hylshållare
for sakrare och enklare
skarvning.

Vikborn
ger stor rackvidd både

I. vertikatt och honsontellt.
Utsvangbar 90 for sido-
borrning.

RHS, mekaniserad
stanghantenng
tEndast ROC 7121-10-01Af
Alla sekvenser i stång-
na9tenngen skots med
pådrag från manover-
Panelen Stångmagasinet
•ymmer sex E132,el'er
738-stanger med en langd
av 3660 mm

Inbyggd Atlas Copco-
kompressor
gor borraggregalet sjal‘o
to,scoange ca tfack:uff
!cr spoining Iv berrhå:er
och smooning IV born-
maslonen

Hydrauldriven
darnmavskiljare
ger battre arbetsmiljo,
lagre underhållskostnader
genom mindre slitage på
utrustningen, och forbatt-
rad spolnmg.

Hydrauliskt borrstod
sorn i r kirskjulbart for
batre borrstålsstyrning
och for frilaggrtang av
borrhålet. Ett hydraulisk

I boustodstopp låser borr-
stoCet i ovre laget. t

! vid nyte av borrkrona

Framre manöverpanel
med pådrag lor borrning
och homposittonering.
Direktmonterad på mata-
ren som standard

Svarigarrn for
manoverpanel
vid borrning av liggare.

Svangarrn for åkpådrag
okw operatorens saker.
het korning i svår ter-
rang

- •---
Kraftlull drivanordning
med ef fektiva åkmotorer
ocra automatiska Promsar
Bandpendling 'n10 for
varje bandram biclrar till
goda kegenskaper

Overvakningssystem
for indikering av funk-
ions'el Varningslampor

og mstrumentpanelen
markerar vid olika fel på
aggregatet Vrd vissa tel
stannas dieseimotorn
agromatmkt.

Manöverplattform
med oådragspaneler for

' Olesemotor. kompressor,
åkmng, bandpendling och
vIssa bornrorelser. På-
dragspanelen ar utsvang-
bar tor god ansonnighet
vid servFce

j Hydrauliskt stodben
t for stadigare uppstallning

svår terrang.

rHydraulisk winch
ger okad sakerhet vid kor- ;
nvåingrloecrhraungppslallningis 
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Tekniska data

ROC ROC
712 HC-01 712 HC-01 R

med mekani-
serad stång-
hanterm

Vikt, i standarduffOrande 9900 kg 10350 kg

Prestanda
Deulz diesel BF6L 913, I

effekt vid 2300 rpm 104 kW 104 kW
Akhastighet, standard 1,5 km/h 1,5 km/h
Akhastighet, extra utrustning 3,7 km/h 3,7 km/h A B
Dragkraft 75 kN 75 kInl
Markfrigång 370 mm 370 mm
Backtagningsfbrmåga 30' 30' 1 /
Bandeendling ±-10 -±10' — - c

Marktryck 0,067 N/mm2 0,070 Nimm2 — D

E

Kedjernatare
Typ CFH 712-03 CFH 712-02
Vikt, utan borrmaskin 500 kg 650 kg
Langd. totalt 7050 mm 7500 mm
Matningslangd 4400 mm 4400 mm
Matntngshastighet, max. 0,56 m/s 0,56 m/s
Matrungskraft, max. 13 kN 13 kN

Hydraulisk bergborrmaskin COP 1238 LP
Vikt 150 kg 150 kg
Langd 1000 mm 1000 mm
Bredd. exkl. anslutningar 240 mm 240 mm
Hotd 225 mm 225 mm
Arbelstryck, slagverk 120-240 bar 120-240 bar
Rotationsvarylal, steglost

reglerbart 0-300 rpm 0-300 rpm
Vndmoment, max. 500 Nm 500 Nm

Sandvik Coromant borrstMsutrustning
Skarvstånger
R32 32 x 3660 mm1) 32 x 3660mm
T38 38 x 3660mm') 38 x 3660mm t.
Borrkronor , chameter
For R32 48--64 mm 48-64 mm
For T38 64-89 mm 64-89 mm

tt Max 3050 MITI med både sianggaige 0cn hydrauliski borrstocisstop0NA —

40

40

80

Mekaniserad stånghantering
Stångmagasin, kapaCitet 6 x R321T38• Kompressor XA 85
Max. arbetstryck
Normalt arbetstryck. upp till

1000 m over havet
Kapacitet vid 7 bar

Elsystem
Spancing
Battener

Oljevolymer
Hydraulsystem. totalt
1-4ydrautottetank
Bransletank, diesel

8 bar 8 bar

7 bar 7 bar
82.5 l/s 82.5 I/s

24 V
2 x 12 V,
135 Ah

260
215 1
210 I

Dimensioner, mm

2900





2630 2400 3140 4450 1200







2200 7050 (ROC 712 HC-01)
7500 (ROC 712 HC-01R)

3700 2440





640

rdi N 0 P 0

1230 2100 4430 2700 5700

24 V
2 x 12 V,
135 Ah

260 I

215 1

210 I

Copco

9851 1429 02a

Rart Iii andringar utan 'Cregåenae
meddeianbe 0mehnnålles



FIG . 54

CATERPILLARI
Summary of features

Rated load 21.200 II> 9800 kg

Cat 3408 turbocharged diesel Engine ...
375 IP 2SOkW .

Bucket capacity 7-8  r1.13.4-6.0 1111

Operating weight . 90.558 lb 11 077 kg

Il till

" "I:' pl.
. , 4 1,  ,..: ,

ara I ;.••
, ø

Vh.

Nlar hine shown rnay have
optional equipment.

Caterpillar Engine

Flywheelpower at 2200 rprn 375 11/' 280 kW.
iKilowatts ikWt is the International System of Units equivalent iii

lorsepower.1

The net power at the flywheel of the rehiele engine operatinp
under SAE standard ambient temperature funl harornetric condi.
tions, 77' F251 (.1and 2961" Hg,100 k l'a, using 36 AP1 gate/tv
fuel oil ut 60° P115.6' G. and after deductUms for fan. air elvaner
wuter purnp. lubrieatinp oil pamp. fuel punip. alternatur and niu
17er...v deratinp is required up to 7,5(N) ft. 2300 m altitade.

Cautrpillar tour•stroke-cycle. turborharged iliesel Engine, iiTt N1-8
with 5.-I —137 mal bore. ithr 152 mm stroke and 1.000 en. in. 18.0 litcrs
displacement.

hirert system. Integral InInt manilold port •
ing with two intaki nd t s.tt etShaut“ calves Valt.

are actutitrd Ity a pushrod nutrhanism. Single ramshaft is mounted
inho " engine. Variable timing fuel system. Adjustmentefree

fuel pumps nonvlogging iniertion valves.

direet electrie starttng sysicm with ethi.r starhing aid stan-

dard. 11-1her canister not ineludedh

transmission

rat plimetary lype power shift in four torward and
. tour reverse speeds
Single le> on li t-.ide ti steermg eolumn eontrols but h speed and
direction Itittatt- the handle tor lour speed ranges in torward tind
reverse. lever forward ttr barkward for direetional ehange

Tranhmissam e \ er is locked in neutral by moving steering column
to torward mosi posawn

Vartable raperit S torque verter operator match rimpull to
specibe applitsd tt

AEH03668



Operating Specifications F I G. 5 5

Capacity, heaped 	

Capacity, struck(§) 	

yd3
m3

yd3
m3

7.00

5.4

5.95

4.55

7.00
5.4

5.95
4.55

7.00
5.4

5.95
4.55

7.00
5.4
5.95
4.55

Width(§) 	 ft 1111" 1111" 11111" 11111"




mm 3645 3645 3645 3645
Dump clearance @ full lift
and 450 discharge(§) 	 ft 1114" 10'5" 1018" 1212"




m 3.457 3.184 3.260 3.722
Reach @ full lift and 450
discharge(§) 	 ft 6'5" 611" 610" 56"




1.953 2.116 2.082 1.687
Reach 450 discharge angle,

7'0"12130 mm clearance(§) ft 8'9" 9'1" 9'0" 8'1"




2.668 2.773 2.723 2.471
Reach with lift arm horizontal
and bucket level 	 ft 116" 1217" 123" 103"




m 3.511 3.843 3.742 3.135
Digging depth(§) 	 in 2.8" 2.8" 2.8" 2.8"

1

i

mm 72 72 73 72,

; Overal1 length(§) 	
i

ft

m

33'10"

10.340

352"

10.729

353"
10.748

3211"

10.021

Overall height(§) 	 ft 2210" 2210" 2210" 215"




m 6.952 6.952 6.952 6.520
Loader clearance circle
(bucket in carry position)(§) 	 ft 5511" 566" 56'6" 5511"




17.046 17.224 17.224 17.056
Sta tic tipping bad,••






Straight(§) 	 lb 50,276 49,407 47,125 51,784




kg 22 805 22 411 21 376 23 489
I Full 35° turn(§) 	 lb 45,478 44,608 43,142 47,099




kg 20 269 20 234 19 569 21 364
13reakout force•(§) 	 lb 80,932 80,257 84,978 104,087

I kN 360 357 378 463

Operating weight" 	 lb 89,971 90,558 91,534 89,365




k 40 811 41 077 41 520 40 536

•

7.00  
5.4

5.95
4.55

11'11"
3645

.Sti, 3645 i'•71n..11'11"

11'5" .., 11'8" ' •
3.492

6'3" 6'0"
1.908 1.820

8'8" 8'5"
2.634 2.562

11'4" 11'0"
3.454 3.352
2.8" 3.9"
72 100

33'7"3130.73410"
10.233

215" 222"
6.520 6.753

56'5" 56'5"
17.208 17.184

51,091 50,869
23 175 .• 23 074
46,226 ' 46,034
20 968 . 20 881

103,637 88,575
461 394

89,870 89,429
40 765 40 565

'Measured 4 0'/102 mor behind hip of culling edge wilh buckel hinge pat as pivol point.
"Staitc tipping load and operating weighh shown tnclude sound.suppressed Cab and ROPS. 3565.33. 24 PR IL-41fires. or 35/65 R33 (L.4) eowealent. tor Beadless Tires), full UeI tank and

operatOr. Machine slabibly and operating weighl are allected by tire ballast and anachments. POr actaitiOnal StatiC tipping lOad capacity, use trre ballasl or counterweight. nol nottl
Add tne lohlowing to machtne operating weight ane static tipping load:




Change in

Operating Weight


Lb Kg

Change in Articulated

Static Tipping Load


Lb Kg
Remove cab only - 659 - 299 - 454 - 206
Remove ROPS canopy only -1,973 - 895 -1.609 - 730
Add counterweight +3,386 +1536 +6,537 +2965
35.65-33, 24 PR (1-4) tires +5.906 +2679 +7,284 +3304
35/65-33, 24 PR cL-5I tires +2,156 + 978 +1.329 + 603
35,65 R33 11.-51equivalent tires +1.268 + 575 + 783 + 355

35.65-33, 24 PRIL-5  tires +7.253 +3290 +7.617 +3455
35,65 R33 IL-41equivalent tires +6,3:34 +2873 +7,795 +3536
35i65 R33 11,51 equivalent tires +6,75:3 +306:3 +7.546 +3423

75-, fill eaC12 hallast ineluded for rear tires only.





Specifirations and ratings contorm to all appligable standards recommended by the Society of Auromotive Engineers, '
Standard .1732e  19791 and SA E Standard .17426 (1980i govern loader ratings. denoted in the test by



FIG. 56

988B buckets provide exceptional flexibility in matehing the

mar hine to job conditions. All ant welded construction, low-carbon,

abrasion-resistant steel. with high-strength material used in side

plates, side eutting bars and bucket shells. They feature a tapered

floor design of approximately 7 ). with box-sectioned reinforcing

material placed under the floor for increased structural strength.

fl
dimensions Iapproximiltel

Tntad width

Width over tires

Ground clearance

/ecrease in

vertical dimensinns

Beadless Tires

86".2591 mm 8872640 mm

I I 'S" 3553 mm 11"7"/3520 mm

18.7"; 474 mm 17": 431 mm

1.6"/ 41 m m

Straight-edge rock bucket • Spade-nose rock bucket

with flush-mounted teeth pro- with Modulok system features

vities good penetration and a quick change wear surfaces

level floor. Used in high-impact and has abrasion-type teeth.

rock loading applications. Recommended for high-abra-

sion rock applications.

V-Edge Rock bucket is de- • General Purpose Loose

signed tor use in high impact. Material bucket is designed for

tough roek loading applica- handling stockpiled aggregates

tions. V-edge provides high or other easy to load material

penetration forces and high weighing 2700 lbyd1 1600 kg:M1

wear resistance. Available or less. Bolt-on cutting edge

with eight weld-on double system is standard, consisting

strap teeth, ineluding integral of two reversible center sections

corner teeth. for maximum and two reversible corner seg-

aggressiveness. inents. Cannot bet-mtipped with

bucket teeth.

standard equipment

24-volt direet electric starting. 50-amp alternator. Nluf-

fler. Power shift transmission. Variable capacity torque

rter. Sealed loader linkage. Automatic bucket positioner.

anatic lift kickout. Backup alarm. Crankcase guard. Fenders.

Drawbar. llorn. Four front and two rear working lights. Instrument

panel lights. Adjustable steering column. Sound-suppressed cab

plus ROPS. Outside rear view mirrors. Suspension seat. Seal belt.

Service, park:ng and emergency braking system. 3565-33. 24 PR

tires. Elect ronie Monitoring System IENISk Diagnostic connector.

Functions monitored by EMS — Refer to page 5 for details.

LEVEL I — Alternator. Fuel level. Transmission oil

LEVEL Il — Coolant temperature. Il ydra ulic oil temperature. Trans-

mission tal lemperature.

LEVEL III — Coolant flow. Engine oil pressure. Brake oil pressure.

Parking brake a pplied.

Crineal fancuons have both audible and visible warning systems.

Indicators: eleaner service. Chick tnan meter. Variable capacity

t orque eenverter setting.

MaSuhiis aol SUCCilisat,Un. Su^ change 0110e

optional equipment

keir‘ twith approximate change n operating weightl

Lb Kg

Air conditioner heater defroster 293 133

Air conditioner and defroster 281 128

Beadless Tire arrangement see Operating Specifications

Buckets:

tock. V-type 7.630 3460

tock with 8 double-strap teeth, V• type 8,210 3720

tock. straight 7,000 3180

tock with 8 flush-mounted teeth, straight 7,360 3340

leneral Purpose Loose material 7,600 3450

tock Nlodulok, V-type




4240

Cab. sound-suppressed Iremovedl —659 —299

Canopy, ROPS IremovedI —1973 —895

Counterweight 3,386 1536

Differential NoSPIN 20 9

Electrical converter Ifor 12-volt accessories) 5 2.3

Fast fuel system 13 6

Fast oil change system 9 4

Fire extimruisher 40 18

Fire suppression system lincludes


supplemental steering systeml 739 335

Ileater and defroster 137 62

Ileater. engine coolant 7




Ileater, fuel 26 12

lydraulic system ladditional valvet 320 145

I.ighting system. two ROPS mounted

front floodlights 20 9

Power train guard 245 111

Seat covers 2 1

Starting receptacle 7 3

Supplemental steering system 350 159

Tams see Operating Specifications

Tool kit 18 8

Vandalism protection instrument panel guard 3 1.4

Cap locks for:




Radiator 3 1.4

vdraulic tank




0.9

Fuel lank




0.5

Transmission oil 4 -)

Washer and wiper. rear 9 4

8•1 -.141/4

AE.n,3nnn .1r13

Prmnd nUSA



ANFO BULK AND CHARGING TRUCK - type SDA
FIG. 57

The SDA charging truck is designed to mix and deliver ANFO
in quarries and open pit mines. Standard bulk bodies are
available for a transport capacitv of 5, 7 or 10 tons of
Ammonium Nitrate. The body is separated in compartments for
a safe-on-road transport and for separating different qualities
of Ammounium Nitrate.

The fuel oil dosage pump is carefully adjusted for a specific
capacity which gives a very high degree of accuracy. The
charging capacity is 50 - 400 kg ANFO per minute.

The mixing is carried out in a vertical auger at the rear end
of the truck. A slewable discharge auger transports the
explosive to a weightless suspended downspout which allows
a large working area. All holes with diameters over 100 mm
can be charged.

The bulk hody is also available for charging only. Such units
are delivered without equioment for oil dosage.

NitroNobelMec
Mechanised ExplosivesCharging

A member of the Nitro Nobel Group
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SCALE 1 100
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DIESELOIL 0,7
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FIG. 59 2.

TECHNICAL DESCRIPTION

Type SDA 4305 SDA 4307 SDA 5610

AN 5,000 kg 7,000 kg 10,000 kgFuel Oil 300 kg 500 kg 700 kgNo. of compartments 2




2




3




Length 4,3 m 4,3 m 5,6 mWidth 2,2 m 2,2 m 2,2 mHeight over truck frame 2,6 m 2,9 m 2,9 mCover radius 3,6 m 3,6 m 4,9 mWeight gross 8,000 kg 10,500 kg 14,500 kgnet 2,500 kg 3,000 kg 3,500 kg

BODY

5 mm carbon steel SIS 1312 bottom section
4 mm -"- -"- -"- -"- all over

Epoxy painting white zinc primer

Each compartment provided with a hydrauli-
-cally operated gate valve for auger.

Each compartment has a sliding door on
top for AN filling,

Both sides of the body are provided with
cabinets for tools and other equipment.
Ladder and catwalk for the access to
body top.

Material:

Painting:

Gates:

Sliding doors:

General standard
equipment:



ROCKETBOOMERH135
Featuring the Hydraulic Rock Drill COP 1440.

FIG. 60

•
Electro-hydraulic drill rig with two BUT 35 booms

for cross-sections up to 90 m2.

•

.p.•••41

•

Carrier
ripe
Engine, Deutz F61_413FW

Electsc system
Nlax.:tavel speed
itanstniss;an
11111c;imbina

firJkinu system

lyres. bacm axle
engtne axie

Ssiterng .systum
lorning radius, outer

inner

Boom BUT 35

Weinn beorn only
2(.1 extenson

Bcom extensson
reed roll-over
EittraHelholding

Power Pack BHU 40 - 2

pumb inntors
Vortage
Hequency

oumps
trtHssLiu, tmt.iatl mechanrsm
IstIta..±.1c :1[1k.volume


typt:

fidesapeo

9051 1532 01

DC 26D. articulated
102 kW (139 hp) at
2300 rpm
24 V
13 kmihr
Hydraulic, type Clark 24000
1:4 al rnax. load on Inve
wheels
Air brakes, with parking
brakes and emergency
brake
14 00 x 24
14 00 x 24
Power steenna
7,100 mm

4,500 mm

2,700 kg
1,600 mm
1.600 mm
360°
Conlplete

2 x 25 k1N
380-660 V
50 or 60 Hz
Axidi piston pumps
150-250 Da.r

240 litres

Rock Drill COP 1440

Impact power 22 kW
Impacl rate 60-70 Hz
Lub. air consumption tat 2 bar) 2.5 lIs
Water rug. (at 12 bao 2 x1.1 lIs
Rotation system Separate rotation
Rotation soeed 0-350 rom
Weight 151 kg
Noise levei 106 dB(A)

Optional equipment

Prolective roof
Stionued operato(S cabin
Huse ;:r d cable ree2
Watt:erboester aump ttor flusning)
Service platform HL-75
Exhaust scrubber
Exhat ist cataiyzer
Extra wur krg lgnts 2 x 1500 W

DANGEROOS

TOALLKINDSOFROCK

Pnnled SWPOr r h 1r 1 hr, kffi
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TechnicalSpecification
Boomer H135
Hydraulicdrill rig with two BUT35booms
for cross sections from 12to 90m2

fritlas Copeo

Total length of feed 


Doll steel Iength
-•••

300

2100 2100' '

7780 


Total length: 13075 tBMH612) 13675 (BMH614) 14285 (BMH616) 14905413MH618)

,§1

2580
111•• •

1250

1900

Features
Electro-hydraulic drilling with COP 1238

Four wheel traction

Articulated steering

Accurate, rapid and simple positioning with BUT 35

Precise parallel holding

No blind spots in the coverage

Main components
Carrier DC 25D
Boo m 2 x BUT 35
Power pack BHU 38-2 DCS
Feed 2 x BMH 600
Rock drill 2 x COP 1238


Boom BUT 35
Weight boom only 3000 kg
Feed extension 1600 mm
Boom extension 1600 mm
Feed roll-over 360 degree
Parallel holding Complete
Printed Matter No. ACC 11188

Power pack BHU 38-2 DCS
Electrical pump motors 2 x 45 kW
Voltage 380-660 V
Frequency 50 or 60 Hz
Hydraulic pumps 2 x double axial piston pumps
System pressure, impact mechanism 150-250 bar
Hydraulic oil tank, volume 240 litres
Hyd. oil types mineral, HFC, HFB

Carrier
Type
Engine Deutz F6L 413FW
— alt. Volvo BM TD 451.1
Electrical system
Max. travel speed
Transmission

Hill climbing ability

Tyres, boorn axle
engine axle

Steering system

Braking system

DC 25D
102 kW (139 hp) at 2300 rpm
84 kW (114 hp) at 2200 rpm

24 V
12 kmIhr
Hydraulic, type Volvo
BM HT 100
1:4 at max. load on drive
wheels
Air brakes. with parking
brake and emergency brake
14.00 x 24
12.00 x 24
Power steering

Feeds
Total length, mm
Max hole depth, mm
Drift steel length,
fral

Weight, incl. rock
drill, kg
Feed force, kN

BMH 612

5295

3405

3700

540
12.5

BMH 614 BMH 616 BMH 618

5895 6505 7125
4005 461 5 5235

4305 4915 5525

570 595 670
12.5 12.5 12.5



FIG. 62

BoomerH135

Coverage area

o

C=1

11600

12400

* Hydraulic jacks fully extended Scale 1:100

1900

Rock drill COP 1238ME
Drill steel
Impact power, max
Impact rate
Lub. air consurnp. (at 2 bar)
Water requirement (at 6 bar)
Rotation system
Weight
Sound level

Electrical system
Total el. power cons.
Pump motors
Voltage
Frequency
Rec. size of el. cable,
(RDOT) 380-440 V

500-660 V

R38
15 kW
40-60 Hz
2.5 lis
0.6 lIs
separate rotat
151 kg
106 dB(A)

100 kW
2 x 45 kW
380-660 V
50 or 60 Hz

4 x 70 mm2

4 x 50 mm2

Dimensions and weights
Height with protective roof, transp.
Height with protective roof, drilling
Width
Length (with 18 fts feeds)
Turning radii

on Outer (with booms & feeds)
Inner

Gross weight
— excl, service platform
— incl. service platform

Optional equipment
Protective roof, hydraulic raiseable

Silenced operators cabine
Hose and cable reel

Water booster pump (for flushing)
Service platf orm
Exhaust scrubber
Exhaust catalyzer

Extra working lights 2 x 1500 W
Telescopic feed BMHT 600

2500 mm
3200 mm
2500 mm

14905 mm

7100 mm

4400 mm

25.5 tons

28.5 tons

,lhlas Copee

E 11298b

Larierts (3'!';,nThe rnanut acturer reserves the right to make modillearions without peor notme. NaCk.I 19i{:
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Grizzly

F

Primary Crusher 5 Jaw

- 100 mm
Screen

400 m Secondary Cone Crusher .LL

- 32 mmVAN

•
Aggregate Storage

0- 4 mme-

Pumping

4 - 32 mm

0- mm fr/

‘1, Screen (Wet)

Magnetic Separators

rACLI 4
Tertiary Cone Crusher

VA\I - 6.4 mm (alt. -10mm)

Separator

Jigg

4.
to Concentrator

‘1, 200 rn

Screen

Ma g net ic

RBC Storage

111, Pumping to Concentra tor

A
S
TOHRKOP1

1-11)

2
/
NS

1402,

NS

1417,

NS

1415

Dato 'Konstr Tegnet GodKent Målestokk

31- 8-87 JS JS

PROPOSED CRUSHING PLAN
FLOWSHEET

Erstatning for: Erstattet av

FIG. 63

1



STORAGE SHOP SEPERATORS GRINDING PLANT
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PROPOSED PLANT

LAYOUT
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FIG,
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FIG. 65
MA 04
05 80

ANER TREINDELAGAS
AMIRSBUPPEN

5000 TEKNISK: SPESIFIKASJONER

0imen'oner:

5-'3^

5053

A Aker Bordmater BMH 1200 x 5000
Borlets drift er hydraulisk.
Kapasiteten er regulerbar ved å
endre slaglengden som styres av
kontaktløse magnetbrytere, samt
ved å stille mengderegulerings-
ventilen.

_araulisk aggregat.
Motor: ASEA M130L, 22 kW

v/1500 0/min.
Oljevolum : 250 Jiter
Max trykk : 98 bar
Sylinder : CD 10-SS- 125/63/200

CASA

N,1112 godc anvend-
.J:r fjeLl og

er ikke

: 1200 mm
2or-J,;:slangc:e : 5000 mm

F7ILk,5se volum : 20 m3

: 0 - 200 mn

18.:00



FIG. 66
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AXERTHDNDELAGAS
AXERGRUPPEN

RX 1200 x 1000 TEKNISKE SPESIFIKASJONER

Dimensioner:

7'--'\ \

I

2950
3800

r,

'

A Aker Rotasjonsknuser RK 1200 x 1006
Elektrisk sleperingsmotor,
ASEA type MAM 355 S
110 KW v/975 o/min, 220/380
volt, 50 Hz, 3 fas.

C Kontaktorpådrag type PEG 160
Kontakzor " DEKG 630
Strammeskinner " SP 6


F Kileremmer, 10 stk type D-360
Remskive, ø 375 mm
Kapsler av strekkmetall for be-
skyttelse av svinghjul, kile-
remmer og motorremskive

I Fundamentramme for påmontering
av knuser og el.motor.

DArnA

Innzak
Spalz
Høyde fast

:

:


pl.:

1200 x 1000 mm
135 x 300 mm

2100 mm
Exenter




: 15 mm




Turtall




: 215 o/min




Gapvi:Ikei




: 18`i- 20°




Vektr.r





Ramme




: 23600 kg




Kjeve




: 8268 "




Svinghjul




: 4000 "




Fast pl.




: 1690 " (2 stk)




: 1600 " (2 stk)




_e • 437 "





"





52 zonn






FIG. 67
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• HORIZONTAL VIBRATINGSCREEN
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(6X16 Double Deck)

HLW Vibrating Screen
High strength, simMe structure through
computerized body design. Also can be
used as an inclined screen.

FEATURES
The selection of the screen surface

most suited to the operating conditions
permits large capacity processing.
Rational design permits lightweight and

easy maintenance.
Mounting or rernoval of vibrating mecha-

nism is sirnplified.
High building is not required for in-




stallation.
This screen can be also used as an inclined
screen.

Standard Dimension

	

Size rem MOICII Output kW(HP)

	

(feet) Single Deck Double Deck
2140 . 41380 15 (20) 18.5(25)

' 2140 x 6100

	

(7 > 70) 15 (20) 22 (30)
[ 24,(l0ciWIOL

	

18.5 (25) f
. ..

22 (30)
2440 r 6$00 18.5(25) —I" 30 (40)
2750 r 6100 *
 22 (30) 37 (50) •

-*305.0 FIDO -

	

Ose20) 30 (40) 37 (50)
30 0 r' 1320

	

37 (50) 45 (60)

r

(9X24 Single Deck)

Japanese patent No. 1037941

South African patent No. 77/6524

Patent pending: Brazi(

Lek risisaii4-, —
. .sasz

ML Vibrating Screen
Horizontal type screen suited to such uses
as screening, washing, and dewatering of
medium and small lumps. Highly rigid,
lightweight screen of fully welded one-piece
structure.

FEATURES
Selection of screen surface most suited to
operating conditions permits large capa-
city processing.
The compact, fully welded design makes
the screen lightweight.
The vibrating mechanism mounted on the
upper section permits easy rnaintenance. --
High building is not required for in-

stallation.

Standard Dimension

Sze inni 1 Moter Output kW(HP)

(feet) I Smgle Deckj Double Deck Triple 6-e7k

9 ?° 2440 7 5(10) 7 5(10) 7.5(10)

12 70 ' 7440 7.5(10) 7.5(10) 11 (15)

25



Type 36" and type45"gyratory
crushers are designed to crush
large quantities of medium-
sized lumps based on the design
and manuf acturing technology
of our extra large gyratory
crushers, which enjoy a great
reputation, worldwide, among

large-scale mining operations.
This compact crusher provides
large crushing strength.

figh crushing capacityhe maximum capacity cru-
shing chamber handles large

quantities of products, thanks

to the computerized design.
Compact size
This crusher, designed to
handle a large capacity for
its size, can be installed in
a small space.
Hydraulic mechanism
The hydraulic mechanism en-
joys a great reputation both
at home and abroad. The
discharge opening, depending
on the wear in the crushing
chamber, can be adjusted in
one minute.
Rationalization of crushing
plant at 0w cost
High crushing capacity and

compact form permits low

cost rationalization and sim-

arlification of plants.

FIG. 68

GYRATORYCRUSHER
Crushing capacity table Imo., 1st

Crusher products
er• typical screen analysis

100
AlIowable


Max

Feed Size

MM

(inch)

Norninal


Size 90

85

80 k
140x200Y280

9-36

11-36

13-36

135242 347 4,6t
16-45 115150

19, R3i ,19 200

Motor I Capacities trit •11
Outpul Open SwdeSett.ng

kW
Openag imm

(HP) 6:F701 !1:9

45 60 90 ,100 110 120

1C0 (17535 150 165

..] 95 105 I80 2C.C.220

95 125 221".,240

45 60 100 110 120
17Cv24Y3407ol02 ,156 165

iii ss , sil; 95 125 200 220

95'125 240 


95,60 110 120 135 150
2XX257 400 75 165 190 200

ihii l0 95 525 I 220 240

95125 ,260

18::• 25C, 363
96 125 135 155 175 190 215 250 280

110150 215 245 260 300 340
. 14.

150200 290 340 370 '

22C730•2 440
95 125 175 19•0 2151250 287

110•150 260 300 340
150200

(.37.0(

1 1 1215-12•750"280 '

1260 300 13401

13/C

12-45


14-45

30


70


la

Note: The crushing capacities above are app icable o so 100 150 200 ^^
(

when ore with a bulk density of 1.6mt/m3 (100 12i C. 161 Il

Square size of opening in flat testing screenpounds per cubic foot) is fed continuously.
The values above may vary more or less depend- Nose
ing on the properu I. The partmle sme vaneses of the ore. depending on tha proper-

.Examples of rationalization and
m simplification of crushing plants

(e.g. 1) One unit instead of (e.g. 2) For preconditioning of tertiary crushers

4-5 fine jaw crushers in addition to AUTOFINE crushers

From primary crusher

48-09 f ine taw

crusher x 4-5 units

eciei • 1— 

(3')

br,• 13-36 Gyratory


 Crusher

Ihrough the square mesh,
whose openings are the
same sme as those in the
outlet umt lon the open2 APProxmnateig 80-85%

ot the product passes

on

To secondary plant
45 AUTOFINE Crusher

b. 


13-36 Gyratory

crusher x 1 unit

To secondary plant

Productscreening

There has been a tendency for S-T Jaw crushers,

used as primary crushers to become larger year by
year in rationalizing crushing plants. As a result,
larger secondary crushers are in demand. The
Gyratory crusher, which meets this demand, is the
most suited to preconditioning for tertiary crush-
ers. In particular, this crusher, cornbined with our

most sophisticated AUTOFINE Crusher, makes
possible a compact plant with large capacity.

11



FIG. 69

(13-36)

Mantle and concave of wear-resistant
manganese cast steel

Integral rnain shaft

Spider arm liner of manganese cast steel

2-arm spider

Replaceable main shaft sleeve

Computer-designed
crushing chamber

Self-tightening head nut

tir ;-w

Self-lubricating dust seal

Bottom shell arm liner

•
Spiral

bevel gear

Selectable eccentric throw

Prompt
product discharge

3-system lubricating method

Spider bearing Grease lubrication

Pinion bearing Oil bath lubrication

Step bearing, Eccentric bearing, Bevel gear

Autornatic external lubricating system

Pinion bearing

s. for easy

maintenance

12



FIG. 70

SHORTCONECRUSHER
This crusher, a modified EX-
CONE crusher, is an extrafine
type developed to mass-pro-
duce fine final products.

The Short Cone Crusher, in-
corporating a crushing charnber
computer designed for fine
crushing, enjoys a great reputa-
tion as an advanced crusher.

Performance most suited to
fine particle size product
This crusher is most suited
to the production of 13mm
(3/4"), Smrn product,


and feeding materials for rod
milL
High fine-crushing capacity
The fine-crushing capacity is
improved approximatery 50%,

as compared with that of a
conventional EXCONE cru-

sher.
Parts common to standard

EXCONE crusher
Parts other than the concave
ring are common to the

standard EXCONE crusher.

•

High effic(ency crushing

chamber suited to fine crushing
Rigid top and bottom shell

Highly load-withstanding,

' bottom shell bearing

Main shaft with

high strength

Dust sealring with excellent

dust-proofing ef fect

Rotary feed distributor loptiona0

Spider bearing

•

Eccentric bearing

Spiral bevel gear

Long-life step bearing

Crushing capacity

Highly evaluated hydraulic mechanisrn

AO system

Automatic operation through electronic eyes loptional)
(Japanese Patent No. 669492)

lent=1.1st

Nominal


Sde

236

rAllowable

Feed Size

Square Open,ng

P. imon Speed


rpm

 1160

Motor Sde


kW


(HP)

95
(125)

2 -tz45 1

50mm(2")
Passing
Square
Opening

985 

130

(175) 


351
1

985
150


(200)

220

(300)

300

(400)

360 860

372 800

384
370

690
(500 )

Capaemes mt/h

Closed Sdle SettIng mm (inch)

	

6.5 8 1 9.5 13
")i (P•") ( (

	

68 70 73 77

94 , 97 100 113

113 122 I 132 145

120 132 145 172

200 220 230 250
1

. 256 1 291 , 327 364

Note:
The crushing capacities above may vary,
The capacities above are applicable only
pounds per cubic foot).
Consult us when the discharge opening o
Product will be srnaller than the C.S.S. is
of end products varies depending on the

depending on operating conditions.
when the bulk specific gravity is 1.6mt/m71100

n the closing side is 6.5mm (%").
60-70%. I n general, however, the particle size

properties of the crushed materials.

17



F I G. 7 1

ST EXFLO Vibrating Screen

(6 X14 Double Deck/

XH EXFLO Vibrating Screen

artas.r..;.  

affill-a;1151~-. 

r

Inclined vibrating screen most suited to
screening of medium or small size lumps.
High strength, fully welded one-piece
structure.

FEATURES
The selection of the screen surface rnost
suited to the operating conditions permits
large capacity processing.
Compact design of full welding permits
light weight.
Simple structure permits easy main-
tenance.
This Screen can be used in a number of
ways.

Standard Dimension

Size mm

(feet)

1'
12”; i1"

Motor

Single Dea

3-7( 5 )

3.7(5)

Output kW(HP)

Double Dea Triple Dea

333.777(((555 ))) 33..77((55 ))

12 20, )).6030050 3.7( 5 )





1530 >. 3050 5.5r 8 ) 5.5( 8 ) 75.55f(180/




15.31:'3C660 5.5 ) 5.5( 8 ) 7.5;10)




1530 :0

10 3 4914,270

'830
).1146?"

7 510)

7.5(10)

7.5(10) '

7.5(10)
7.5(10)

7.5(10)

This vibrating screen, provided with a
powerful vibrating rnechanism, is of
ample strength to support the vibrating
mechanism. It is most suited to scalping
or screening large size lumps.

FEATURES
Large output vibrating mechanism makes
this screen the most suited to large
capagity processing.
Oil bath lubrication and shaft sealing
rnechanism are provided for easy main-
tenance.
High quality vibration isolating springs
are ernployed.
A long life perforated plate is used as
screen surface. Hard faced perforated

plate or rubber screen can also be used.
Screen surface is fixed with bolts.

Standard Dimension

• 4.••
. •. ••

... •: INCLINEDSCREEN

1 '

5 4.

(5 X1 4 Double Deck)

(zfeeemtm)
I 2 2', 921_440

1220 X 3050

Motor Output

SIngle Deck

7.5(10)

kW(HP)

Dou7651e000e)ek

7.5(10) 11 (15)
15,00 x, 3)50

) s!xted 11 (15) 11 (15)
1500 X 4270

1420 >, 4270 ;

1030 X 4800

l I (15) 11 (15)

15 (20) 15 (20)

15 (20) 15 (20)
2040 ,x 496

2140 X 6100

0 22 (30) 30 (40)

30 (40) 30 (40)
2440 6 4980 30 (40) 30 (40)
2440 > 6100


13X20, 30 (40) ; 30 (40)
k27609 xxI450801 37 (50) 37 (50)
k 270 14).426,10_0

%>;;20100

	

2 X30(40) !

	

2 x30(40) '

2 x30 (40)


2 x30(40)
30 0 7320 2 x37(50) 2 X37 (50)

27



HELGESEN MASKIN A/S ENCLOSURE 4

F-
Vesterålen Byggmaskin A/S
Boks 416

8501 NARVIK

Bank: Gisund Sparebank
Telefon: (089) 41048 - 41172
Bankgiro: 4778.05.00409
Postgiro: 3 98 81 08

_1 9301FINNSNES. 30.09.87
Postboks 270

111 HYDRAULISK DREVET BORVOGN, TYPE ROC 712HC-01R

Viser til tidligere samtale med HR. Søyland og sender som avtalt tilbud
på ovennevnte borvogn.

Vi har fornøye1sen av å tilby:

1 stk. hydraulisk drevet borvogn, type ROC 712 H0-01R,
hullområde: 48-89 med følgende utstyr:

Vinsj
-Støvsuger DCT 120
Bergboremaskin type COP 1238 ME
Anordning for å kunne kjøre redusert slagverkstrykk ved påhugg
Nødvendig utstyr for gassfylling av akkumulator (ekskl.gassflaske)
Støtteben bak
Elektrisk dieselpåfyllingspumpe

-Arbeidslys - 3 lamper 24V - 70W
Borstålsho1der

10/ -Kompressor ombord 5 m3/min
Hydraulisk borstød
Automatikk for å hindre fastborIng
Drivstoffbesparer
2 hastighets kjøremotorer
-Hydraullåser innebygget på sylindere
Timetel1er motor
Timeteller slagverk
-Dranns1ukningsapparat
Verktøykasse bestående av: Momentnøkkel 0-40 kpm

Umbrakonøkkel 3/16"
Piper 17, 19, 24, 27 og 32

Instruktørhjelpved oppstart



ENCLOSURE 4Helgesen Maskin A.s

Tilbud

side 2

Videre vil vi nevneat

mer enn 250 hydrauliskeborvognerfra AtlasCopcoer i drift i Norge
komponenteneer gjennomprøvet
kombinasjonenleddetbom, kraftigekjøremotorer,lavt tyngdepunktog god bakkeklaring,gir borvognenutmerkedeterrengegenskaper.

TILBUD

ROC 712HC-OIRsom beskrevetovenfor  Kr. 1.940.000,--
Ekstrautstr for ROC 712HC-01R

Pristillegg

VinkelmålertypeDirector 	 kr 35.000,--Vinkel-og dybdemålertype Director	 kr 56.000,--Glødeflammeanleggfor motor  4.500,--SentralsmøeanleggROC 712HC-01R 	 19.000,--Spritdoseringfor spyleluft 	 3.900,--
Alle de oppgittepriserer ekskl.mva.

Leveringstid : Lager,men taes forbeholdom mellomsalg

Leveringsted : Fritt lev. Langhus

etalingsbetingelser:Nettokontantpr. 30 dager.

Det taes forbeholdom prisendring.

Vi håper tilbudeter av intresseog ser frem til å høre fra Dem om dette.SkulleDe trengeflereopplysninger,står vi med glede til tjeneste.

Med vennlighilsen

Helgesen,MaskinA/

.„..// 71;7-
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ENCLOSURE 5

BROBEKKVEIEN 62 B, OSLO - POSTBOKS 65 R1SLØKKA, 0516 OSLO 5 - TIF. (02) 64 54 00

BANK: CHRISTIANIA BANK OG KREDITKASSE - BANKGIRO 6001.06.72530


POSTGIRO 510.4237 - TELEGRAM: PABRIMAS - TELEX: 71631

Johannes Søyland
Vesterålen Bergindustri A/S
Postboks 416

8501 NARVIK

Ortrost eL: vårref

ANLEGG
RH/ts
ANL-76.5

Dato

Oslo, 4. september 1987

CATERPILLAR HJULLASTERE OG TRUCKER

Vi viser til telefonsamtale med undertegnede 28. august 1987,
og har gleden av å oversende brosjyrer og tekniske spesifikasjoner
for Caterpillar 9885 - 9800 hjullastere og Caterpillar 7735 - 7690
trucker.

•

Caterpillar

Caterpillar

Caterpillar

Caterpillar

9885 h ullaster 	 kr.

980C hiullaster 	 kr.

773B truck 	 kr.

7690 truck 	 kr.

2.500.000,- ekskl. mva

1.700.000,- ekskl. mva

2.500.000,- ekskl. mva

1.800.000,- ekskl. mva

Prisene forståes å være forventede transaksjonspriser i
2 kvartal 1988, levert Oslo.

• Prisene er relevante, og bør kunne legges til grunn for Deres
budsjett for 1988.

I henhold til avtale, vil vi ta kontakt i løpet av mars/april 1988.

Håper vårt materiale er av interesse. Vennligst ta kontakt om
De ønsker flere opplysninger om våre produkter.

Med
pr./Bica'& Brinck a/s

Rolf Yakjemoen
Ass. salgssjef

Vedlegg
LOCATERPI LLAR

cc: Reg.sjef B. Hansen
Tromsø

EIRUMUN00,41.
Stranasa9vsyn. TI1 1065140 511
Porttbroko 288, 2380 Brumunddal
KRISTIANSANO:
tEgirs vb 3 81. (042)92 555
Postbok• 1041. 4601 Kostiansand 5
STAVANGER
Ous0 1 TIl. (041 5981 44
Postsamon 4070 Ramlaber9

BERGEN:
Lowegen B. Tll 1051 18 47 50
Postboks 87, 5090 Nyborg i Asane
TRONONEIM.
Bromstselmmen 70 Tlf.107191 57 40
Postboks 3723 Granislis. 7001 Trondheirn
MO I RANA:
InduMnområdet Groaher. Tlt 1087)31 399
Postboks 8. 8610 Grubher

NARV1K.
Fam•eneemosn 22(24, 111.1082146 496
Postboke 278, 8501 Narmk
HARSTAO:
8.01bygom D•nrsIsena se. nr. 1 111 1082164 3131
Pottbolut 314, 9401 Harstad

TROMS0'
Kvaloyvegen TII (083183 044
Postboks 623. 9001 Tromw
ALTA
MIclIbakk•n T11 1084135 033
Poolbok• 220. 9501 Alt•



ENCLOSURE 6

ElnNORMAS

Vesterålen Bergindustri A/S
Fagernesvn. 1

8500 NARVIK

DERE 3;-:EF DATO

JS/OET/RRS 22. oktober 1987.

Att.: Adm.dir. J. Søyland.

TILBUD PA KNUSEVERK.

Vi viser til Deres brev av 22.09.1987 hvor De ber om tilbudpå knuseverk for et kombinert pukk- og magnetitt-opprednings-
anlegg.

Vi takker for Deres hevendelse og kan etter vår foreløpigevurdering tilby som følger:

1. Basis:

1.1. Kapasitet 900.000 - 1.000.000 Tpy

1.2. Fe30 -innhold : 30 % (25 % Fe)

1.3. Produkter : (Estimert)
T/hr Tpy

1.3.1. Pukk 0 - 4 mm 33 108.900
4 - 32 mm 150 495.000
0 - 6 mm 50 165.000

NB! Vanlig pukk til vegbruk er p.t. 0 - 18 mm og
18 - 32 mm samt delvis 32 - 90 mm.
Ved å sette inn en enkelt-dekket sekundær-
sikt over lagersiloer kan fraksjonen 4 - 32
deles til en 4 - 18 og 18 - 32 fraksjon, om
markedet tilsier dette. Produkt 32 - 90 kan
produseres ved å sette inn ekstra duk på
VS-1 for utsikting av 32 - 90 mm etter behov,
og arrangere pukk-siloene (3 stk.) for
0 - 18 mm, 18 - 32 mm og 32 - 90 mm.

/2

NORMAS INDUSTRIER -\/s
RE:CFC.:LRESSE "ELEzON: 7 52233 PCSTGIRO: 422.15d0

TE_EF“152222 3ANKGIRO: 860, 1+s,:



fl NORMAS ENCLOSURE6 - 2 -

Dersom andre fraksjoner ønskes kan sikteduker
byttes i sekundær-sikt. Siloene kan bygges slik
at man enkelt kan dele disse opp etter behov.
utmating må da skje f.eks. ved 2 matere/silo.

1.3.2. Magnetitt:

Magnetitt-produksjonen skjer på relativt
grove materialer, og utvinning vil derfor
være sterkt variabel. Med utgangspunkt i
gehalt lik 30 % Fe304 som gjennomsnitt, vil
en oppgradering til 50 - 60 % være mulig i
grov-separasjonsverket.

Produktmengder (estimert) : 0 - 4 mm 17 t/hr
0 -6,4mm )

- 50 t/hr(Alt. 0 - 10 mm))

Sum 67 t/hr

Kapasiteten i systemet er tilstrekkelig til
å håndtere 100 t/hr.

1.3.3. Prøvetaking:

Prøvetaking kan legges inn i systemet etter
behov. Kostnad ca. kr. 300.000,-.

2. Tilbud - knuseverk:

2.1. Vibrasjonsmater (M-1) m/grizzly. Kapasitet = 400 tph.
Det tilbys her en Kobelco mater.
Antall : 1 stk.
Type : DHF-6 (920 x 3050 mm)
Stativ : Ikke tatt med.
Motor : 15 KW, ikke inkludert.

Pris kr. 400.000,-.

Alternativt tilbvs en brukt Aker Bordmater 1200 x 5000 mm:

Pris kr. 200.000,-.

2.2. Primærknuser ( K-1).

Det anbefales her en pendelknuser.
Antall : 1 stk.
Type : KSL Exjaw 42 x 48 (1070 x 1220 mm inntak)Stativ : Ikke tatt med.
Motor : 130 KW, ikke inkludert.

Pris kr. 2.560.000,-.

•

•

../3



Ifl NORMAS
ENCLOSURE 6

- 3 -

Alternativt tilbys en brukt Aker Rotasjonsknuser
type RK 1200 x 1000 i overhalt stand.

Pris kr. 700.000,-.

2.3. Beltetrans ortør (BT-1)

Antall : 1 stk.
Type 1000 mm x 400 m.
Motor : KW

Pris : kr. 1.363.400,- uten understøttelse og
kapsling.

2.4. Vibrasjonssikt (VS-1)

Her anbefales et 1-dekkes Heavy Duty sikt med
areal = 14,6 m2.

Antall : 1 stk.
Type : 8 x 20 SDXH
Stativ : Ikke inkludert.
Motor : 30 KW, ikke inkludert.

Pris kr. 587.100,-.

2.5. Vibrasjonssikt (VS-2)

Det tilbys her et enkeldekket horisontalsikt,
areal = 13 m2.

Antall : 1 stk.
Type 7 x 20 SD"HLW"
Stativ : Ikke inkludert.
Motor : 18 KW, ikke inkludert.

Pris kr. 389.300,-.

2.6. Sekundær-knuser (K-2)

Vi tilbyr her en spindelknuser

Antall : 1 stk.
Type 16 x 60" KSL DG Gyratory.
Motor KW, ikke inkludert.

Pris kr. 2.657.400,-.

2.7. Magnetseparator (MS-1)

Det tilbys her en Scanmec Magnetseparator.

Antall : 1 stk.
Type • SM - 9150 x 1800.
Motor Inkludert.

Pris kr. 350.000,-.

./4



fl NORMAS ENCLOSURE 6 - 4 -

•

2.8. Magnetse arator (MS-2)

Her det behov for 2 stk. separatorer, også fraScanmec A/S.

Antall : 2 stk.
Type : SM 12000 x 3000.
Motor : Inkludert.

Pris kr. 500.000,- pr. stk., tilsammen
kr. 1.000.000,-.

2.9. Magnetse arator (MS-3)

Det vil her klare seg med en stk., lik pos. 8.

Antall : 1 stk.
Type : SM 12000 x 3000.
Motor : Inkludert.

Pris : kr. 500.000,-.

2.10. Vibrasjonssikt (VS-3)

Det tilbys her 2 stk. Kobelco-sikt, med arealca. 4,5 m2.

Antall : 2 stk.
Type

•

KSL - RFH 45A
Motor 7,5 KW, ikke inkludert.

Pris kr. 80.340,- pr. stk., tilsammen
kr. 160.680,-.

2.11. Tertiærknuser (K-3)

Her anbefales 2 stk. Short Cone konknusere (tilsvarendeS/Head).

Antall : 2 stk.
Type

•

Short Cone 360 (CSS = 8 mm)
Motor 220 KW, ikke inkludert.

Pris kr. 1.884.900,- pr. stk., tilsammen
kr. 3.769.800,-.

2.12. Beltetransportør (BT-2)

Her har man anbefalt et 800 mm belte, lengde ca. 50 m.

Antall : 1 stk.
Type

 

800 mm x 50 m.
Motor Ikke inkludert.

Pris kr. 279.680,-.

. /5
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•

•

2.13. Beltetrans ortør (BT-3 - BT-6)

Her er det tenkt 4 stk. belter.

Antall : 4 stk.
Type

 

650 mm x 25 m.
Motor Ikke inkludert.

Pris kr. 131.100,- pr. stk., tilsammenkr. 524.400,-.

2.14 Beltetrans ortør (BT-7)

Antall : 1 stk.
Type

 

650 mm x 200 m.
Motor Ikke inkludert.

Pris kr. 471.960,-.

2.15. Beltetrans ortør (BT-8 - BT-9)

Her er cet antatt 50 m lengder.

Antall : 2 stk.
Type

 

500 mm x 50 m.
Motor Ikke inkludert.

Pris kr. 166.060,- pr. stk., tilsammenkr. 332.120,-.

2.16. Vibras'onssikt (VS-4)

Her er det foreslått et Kobelco sikt, 2 dekket, 8,9 m2.
Antall : 1 stk.
Type

•

KSL 1830 x 4270.
Motor : 15 KW, inkludert.

Pris kr. 318.000,-.

2.17. Elektromotorer og startutst r m/kabel.

Her er det antatt en pris lik ca. 20 % av maskin-pakken.

Pris ca. kr. 3.000.000,-.

Samlet budsjettpris fritt levert Trondheim eksklusivemerverdiavgift
kr. 18.663.840,-.

../6
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For videre behandling av prosjektet vil vi gjerne stilleopp til et møte for å diskutere vårt tilbud nørmere.
Alternativt kunne vi gjerne arrangere et møte her i Trondheim.

For oppredningsverket vil vi også kunne tilby engineeringog utstyr. Vi kan der vise til vårt samarbeid med KirkenesEngineering A/S, hvor den nødvendige ekseptise på magnet-separasjon forefinnes.

Det mottatte flytskjema er påført antatt materialstrøm i
systemet samt referanser til valgt utstyr og følger vedlagt.

Vi ser frem til å høre nærmere fra Dem når De har studert
111 vårt tilbud.

Med vennlig hilsen

NORIvIASINDUSTRIER A/S

c-t -3-11
J. undli

z;

0. E. Tårlan

•

Vedlegg: Flytskjema
Brosjyrer - Kobelco utstyr
Data - RK 1200 x 1000

BM 1200 x 5000
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CONCENTRATOR

Cost for a concentrator designed to produce 400,000 and 600,000
tons per year based on a 3 shift - 5 day work schedule have been
evaluated. Should the production be increased to 800,000 tons,
it will be done by going over to a 5 shift continous working
schedule.

The concentrator will produce 4 concentrates, a course magnetite
concentrate, a fine magnetite concentrate, an ilmenite concen-
trate and a sulphide cencentrate.

P.laboratorie scale batch test has been done by the "Opprednings-
laboratoriet" at the Norwegian Institute of Technology. The
result of this test are presented as Encl. 1 and 2.

The proposed flowsheet is shown as Fig. 47. The concentrator is
estimated to cost 56,5 million N kr. for 400,000 TPy and
83,5 million Nkr. for a 600,000 Tpy. (In-place Concentrator).

Investment costs for the concentrator are evaluated for 5
different design alternatives and 3 different production levels.
The design alternatives are:

5

New Equipment

Used Equipment

Used Equipment

Used Equipment

Used Equipment


Permanent Concentrator.

Permanent Concentrator.

Transportable Concentrator.

Permanent Concentrator

Pumping of ore to concentrator.

Transportable Concentrator - Pumping.

The investment costs for the various design alternatives and
production levels are presented in Table 12.



TABLE 12 ALTERNATIVES FOR CONCENTRATOR

TYPE OF CONCENTRATOR - COSTS N r. x
ITEM NEW USED USED

PERMANENT PERMANENT TRANSPORTABLE

000 400,000
PUMPING
USED-PERM

mtn. year *
PUMPING
USED-TRANSP

Crushing Plant 18,500 6,000 6,000 2,000 2,000

Site Exc.




3,000




1,000
Foundations 12,000 12,000




12,000




Building





Grinding Plant




2,000 2,000 2,000 2,000




40,000




Process Plant




8,000 8,000 8,000 8,000

Storage Bins 10,000 10,000




10,000 5,000

Dock Facility 10,000 10,000 5,000 10,000 5,000

Ship




20,000




20,000

Housing 2,000 2,000




2,000




Office/Shop 2,500 2,500




2,500




Pum in Plant





6 000 6 000

SUM 95,000 52,500 44,000 49,500 44,000

* To obtain costs for 600,000 mtn./ year multiply by 1.3, for 800,000 mtn./ year
multiply by 1.5

Ln
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TRANSPORTABLE CONCENTRATOR

The use of transportable concentrators is nothing new. They have

been used in dredge mining for many years. Polaris, the world's

most northerly mine, was recently developed utilizing a concen-

trator mounted on a barge. The barge cost $ 4,455,000, but was

specifically designed and built for this operation. A recent

purchase of a normal 20 m x 60 m barge went for a price of

$ 410,000.

111 The total capital costs for the Polaris mine amounted to

$ 89,000,000 (Legget, 1982).

The proposal presented here is somewhat different in that it

proposes the use of an old ship (50,000 to 150,000 Dwt.).

In addition to providing a ready made enclosure for the concen-

trator, the ship can also provide the following:

Ore storage bins.

Dock facilities

Housing and office space.

Power generation

Maintenance facilities.•
The use of this approach also has the following advantages:

Cheaper to build

The investment can be recovered if economics change.

It could make development of smaller remote deposits

feasible.

Better construction techniques under the controlled

conditions of a ship yard.

Can be constructed near the source of the mill equipment

and then moved as a whole to the site.

Deposits in very rugged terrain can be developed without

extremely high costs for mill site excavation.



A rough layout of the ship-mounted concentrator is shown in Fig.
64 and a layout of the crushing plant and concentrator is shown
in Fig. 34.

As previously stated an evalution of the investment costs for all
of the concentrator design alternatives are presented in Table 12
This shows that the ship-mounted concentrator will be approxi-
mately 8 million Nkr. less costly than a permanent concentrator
also utilizing used equipment.

CHOSEN CONCENTRATOR DESIGN

The design alternative that is chosen for the economic evaluation
presented in this report is alternative 3 (used equipment-
permanent concentrator-production of 600,000 mtn. per year of

ore). The design alternative which will actually be implemented
is a matter to be decided later during discussions conducted by
the board of directors and with possible joint venture partners.
The production and product sales figures for the nine different
concentrator design and production rate alternatives are pres-
ented in Table 13.

56
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ENCLOSURE 1

MIKROSKOPERING AV KNUSEPRODUKT AV SELVAG-MALM.

Pløve ei knust mslm frA SelvAg ble 0/erievert oss tør
mikroskopundersøkeiser ay Prof. Knut Sandvik yed
Oporedn1ngslaboratoriet, UTH. Hensikten ver A fremskaffe grunnIsg
tor en vurcerino av m,ylighetene t:I A fremstille magnetitt
cg ilmenitt-produkt.

Prøyen ble siktet på 85fd, 208 og 104 mikcometer sikt.
Polerslip ble fremstiIt ay alle fraksjoner unntatt frsksjonen
+850 mikrometer. Materialet i denne fraksjonen er for gronit
t11 at men vil få brubare yantitatiye informasjoner ved
en mikresFdperind 3' slip.

Mikroskopering.

Mikcoskoperinoen er utført i folm av en kornanalyse. Mellom
5(i0 00 800 korn er systematisk registrert k hvert slip og
klassifieent etter følgende nøkkel:

He1:0:n : 100 ev mlnerelet. Mineralet er tilsynelutende
frImelt.

Halykorn : Blandingskorn med i støncelseserden mellom
og relAtlJe mengder a. mineralene.

Smittede korn : elandingskorn med en hoyedfase og en smitte-
fase. Smittefacen utgjøc under ca. 20
av kornacealet.

PessItatet kornanal/sen en gitt i tabell 1, med anglYelse
1 v-olum-prosent av de enkelte reg1strecte Dorntyper. Man kan
menke ceg et for gruppen sm.ttede korn er hovedmirocalet opptøct
først i tabellan.

Kommentarer til mikroskoperingen.

Msterialet inneholdec en gasse semmensatt Fe-T1-mineralogi. I
denne orienterence undersikelse-i ec det ik::e gått 1 detalj
inn pA denne, meH det er hovedsekelig konsentrect om de tc
hovedfasene magnetitt oo ilmenitt.

Følgende er ae betvdn1no:

Magnetitten inneholder alltld scindler og drApeformete inneslut-
ninger av sbinell. nlig cc også at magnetitten inneholder

lameller ay focskjellig størelse av ilmenitt. Tilsynelatende
fører ikke 311 magnetitt ilmenitt, men den inneholder alltid
spinell. Focholdet er imidlartid ikke undersøkt nærmere.
Dersom ilmenitt alltid innså, 1 magnetitten vil betegnelsen
ilmenonmeonetitt vvære en ko,re:t beteonelse.

I ti1legg til den i1menitten som doptier i form av lameller
magnetitten, GQ som f7sisk ikke kan skilles fra denne, opptrer

nie som ec betecnet for fn: ilmenitt i matecla1et. Dette er
11.tien1tt som oppruer 1 egne Lo(c ng som tIlsynelatende ikke
nødvend1gvls er knyttet til magnetitten. Denne ilmenitten
1an 1unsentreres t11 et eget pt,edu1t. I tsCellene er betegnelsen
:Imenitt an,endt roC olenne letego. i ilmenitt. Opptrer

:or :nnesIntdngon s, end-re mtneralen,
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Tabelr 1

Resultat kornanalyse av knuseprodukt av Selvåg-malm.

Fraksjon(mikrometer)

-8501-417 -417+208 -208+104 -104

Helkorn
mt

ilm

sulf


gang




Volum-prosent

	

8,1 17.4

	

2,9 3,6
._ 0,6

	

37,9 47,6

korntype

	

16,0 18,13

	

4,9 6,8

	

0,2 1,0

	

64,9 66,0

Sum helkorn




48,9 69,2




86,0 92,6

Halvkorn
mtvg




15,8 7,6




4,0, 3,2

mt/ilm




0,7 1,4




1.5 0,6

ilm/g




3,7 1,4




0,2 0,8

Sum halykorn




20,2 10,4




5,7 4,6

Smittede korn
mt/g




15,1 6,0




3,8 0,2

mt/ilm




5,2 1,0




0,2

g/mt




7,3 10,8




3,4 2,2

ilm/mt




0,4




ilm/g




1,5 0,6




0,7 0,2

g/ilm




1,8 1.6




0,4 •

Sum smittede




30,9 20,4




8,3 2,8

Betegnelser 
 i tabellen: mt = magnetitt (med ilmenitt

og spinell)





ilm = ilmenitt ("fri" ilmenitt)





sulf = sulfider (ves.svove1kis)





9 = gangart (bergartsmineraler)

men ganske vanlig synes også å være intime sammenvoksninger

med et mineral som er antatt A vere en spinell.

Mineralfordeling.

Med grunnlag i kornanalysen (data i tabell I) er fordelingen

av magnetitten og den frie ilmenitten beregnet i forskjellige

korntyper. Resultatet er gitt i tabell 2.

Figur 1 gir frimalingskurvene for magnetitt og ilmenitt, og

figur 2. fardelingen av magnetitt og ilmenitt i forskjellige

korntyper.

( de gra..ere karnIlasser er frimalingen av magnetitt lavere

enn for iimenitten. For eksemoel er i underkant 40 % av magne-

titten frl:nalt .Jed 5,-)0mikrooleter kornstørrelse, økende til
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Tabell 2.

Fordeling Sv magretitt co ilmenItt i to(sk jellige korntyper.

y[.1'7 42U8 F10,-+ -1

	

Fordeling prosent

Magnetitt

Magnetitt i felkorn 23 -,- -7 1 02

Magnetitt i hc/edfase 52 21 li 2

Magnetitt i hal/korn 93 15 12 R

blagnetitt i smittefass t'r. 2

Ilmenitt

I lmenit t i heiko3n 9 89

I Imeni t t i hc.edfasP 9

Ilmenitt 1 hal/kot.n 2c1 13

:Imenatt 1 smi t tefase 5 1 1

C.3. 60 7. ved 35(1)mikromete,-, cg nærmere 90 ved 100 miknometer.

limC2ril't 0i t:imalIngen ved de S3MM.2 korustørrelscr h.f.v.

ca. 50. 70 ng 80 t,.

Man kau imidleitid merke scg at en relativt.sett større andel

au magnetitten opptrer scm hn,ecifassi smittede korn enn hva

som er t I tel le t fo: ilmeuitt. 2n større andel magnetitten


er de:-fcr ut,3rnbar enn tIlsya.,-Ende for ilmenitten ved Pamme

korustøre!se. ;/,/figur 2 F3emgår at betraktes magretitt

felkorn plus magnetitt i ho,edfase samfengt, vil nærmere 80

a, madnetitteH æl e 9tv:uuCal- ved ca. 500 mikrometer


kornstzrrelse.

Nau /11 .ed magneteeparasjan også ta med sec hal/korn med

macnetitt, og lett også dendart meC smitte a magnetitt. Hvis

man gjar et n,ePled o./er mengde maggetitt i et konsentrat

vP3 100 ;1 ut,luning. og antar samme rordeling i korntyper

som denne undeceøkelsen har vist, vil man teoretisk ende opp

med Pt Lonsentrat som holder ca. 62 V. magnetitt ved 400 mIkro-

metec. CO. -7 magnetitt \ed 200 m11u-oemter og ca. 85 V. ved


100 mikrometer kornstørrelse. Omrennet til Fe-innhold tilsyarer

dette oa.=+4, 55 ng 60 V. oksgdbuudet Fe i konsentratet.

Dette må antas å være m imcmsanslag. Man vil sannsynligvis

oppuå ucre bedLe .erdier ,Jed forsøk. Hoyedsakelig fordi gangart

med smItte a, magnetitt større grad enn halykorn vil gå

i avgagen. go fordi disse smittek.ocnene bidrar mest tll å

nedsette koneentratet.

det gjeldec mu:Igfetee top å fcemstille et

ilmerItt L/nnsentrat, -ier mar at det først vil væne under ca.

.n3^, not frimaling tIl å opcnå

:C2 5tlii; aseptabel utvinnIng.
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Fi9.1. Frimalingskurver til magnetitt og ilmenitt i knuseprodukt
av Selvåg-malm,

NB. Ilmenitten omfatter såkalt "fri" ilmenitt. Den lamell-bundne
ilmenitten i magnetitt er ikke medregnet.
Magnetitten er en ilmeno-magnetitt med spinell-inneslutninger.
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Magnetitt i smittefase

100

90
Magnetitt i halvkorn

70 Magnetitt i hovedfase

60

50

40 Magnetitt i helkorn
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Ilmenitt i smittefase
100

90
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70
Ilmenit

ø, 60 i hovedfase

Fordeling

i
korntyp
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40 Ilmenitt i helkorn

30

20

10

Fordeling

i

korntype

(2)

100 2,00 300 400 500 6413 700
Kornstørrelse (mikrometer) .

. „
Fig.2. Fordeling av ilmenitt ag magnetitt i'helkorn og i fo

typer blandingskorn, som funksjon ev:kornstørrelse-i:knuseproduktet. Data fra tabell 2,

skjellige
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TABLE 13 PRODUCTION RATES

ALT. PRODUCTION mtn. / ear




SUM




ORE MAGNETITE ILMENITE SULPHIDE AGGREGATE MILLION Nkr.

1 600,000 180,000 24,000 2000 200,000 58.2




36 mill. 8.4 mill. 6.8 mill. 7 mill.




2 600,000 180,000 24,000 2000 200,000 58.2




36 mill. 8.4 mill. 6.8 mill. 7 mill.




3 600,000 180,000 24,000 2000 200,000 58.2




36 mill. 8.4 mill. 6.8 mill. 7 mill.




4 600,000 180,000 24,000 2000




42.2




36 mill. 8.4 mill. 6.8 mill.





5 600,000 180,000 24,000 2000




42.2





36 mill. 8.4 mill. 6.8 mill.





6 900,000 270,000 36,000 3000 200,000 83.8





54 mill. 12.6 mill. 10.2 mill. 7 mill.




7 1,2000.000 360,000 48,000 4000 200,000 109.4





72 mill. 16.8 mill. 13.6 mill. 7 mill.






CHOSEN PRODUCTION RATE

The production rate chosen and presented in this evaluation is
600,000 mtn per year of ore. The production rate actually
implemented is matter to be decided later.

PRODUCTS AND PRODUCTION RATES

The operation is designed to produce 6 different products which
are:

A course magnetite concentrate

A fine magnetite concentrate

A magnetite gravel (RBC-PCC)

A sulphide concentrate.

An ilmenite concentrate

Sand and Gravel

The primary products is of course the magnetite concentrate which
will primarily be sold as heavy madia. The technical specifi-
cations of the heavy media are presented in Encl. 7. The result
of a lab test conducted on our heavy media is presented in
Encl. 8. A chemical analysis of the other concentrates produced
in the lab. test are presented in Encl. 9.

SCANDIUM

The chemical analysis of the ccncentrates produced in the Lab.
test shows that the scandium lies in the tailings and can be
concentrated. The economic evaluation takes no consideration of
the scandium values.

5 8



I
(

(IN
U

rilL

111
11111,



ECONOMIC EVALUATION

As previously stated, this economic evaluation of the Selvåg
deposit considered 9 different design and production alterna-
tives. The various factors such as investment costs, emkployment
levels, income, discounted present worths, payback periods and
internal rates of return for all of the alternatives are pres-
ented in Table 14.

CHOSEN ALTERNATIVE

As previously stated, the alternative chosen for detailed
presentation in this analysis is alternative 3 (Used Equipment-
Permanent Concentrator- 600,000 Tpy ore). As also previously
stated, this may not be the alternative that is actually imple-
mented.

The manning table for alternative 3 is presented in Table 15,
investment costs are presented in Table 16 and income and
production costs are presented in Table 17.

The results show that alternative 3 will have an annual net
income prior to depreciation and taxes of 30.048 million Nkr.
The discount present worth of 20 years of operation is 77.4
million Nkr. The playback period is 3 years and the internal
rate of return is 31 %. These figures are presented in Table 18.

RISK ANALYSIS

MARKET

The planned closing of SSAB's two major mines and the very
probable closing or production change ovar to pellets only of
LKAB creates a very favorable market situation.

5 9



TABLE 14 ECONOMIC

PRODUCTION
ALT. ORE x 1000

COMPARISON

EMP. TOTAL
INVEST

OF DEVELOPMENT ALTERNATIVES

DUF NET OPERATING
GRANT INVEST INCOME

PRESENT
WORTH

PAY
BACK

INTERNAL
ROR

1 600,000 35 144,625 36,156 108,469 26,563 32,594 4.9 22%

2 600,000 35 91,500 17,875 73,625 30,048 77,427 3.1 31%

3 600,000 35 80,875 12,718 68,159 30,595 80,862 2.8 32%

4 600,000 33 85,000 19,375 65,625 26,048 63,546 3.2 30.25%

5 600,000 33 78,125 12,781 65,344 26,086 63,890 3.1 30.5%

6 900,000 40 123,312 27,578 95,734 47,862 128,777 2.5 35%

7 1,200,000 63 142,062 31,765 110,297 61,496 181,182 2.3 41%

o.
0



TABLE 15 MANNING TABLE

Administration

General Manager

Office Manager

Clerk

NUMBER

1


1


1

SALARY + BENEFITS
Nkr. x 1000

420


250


190

3

Mine




Mine Superintendent 1 275

Geologist 1 250

Driller (2x2sh.) 4 225

Loader Oper. (2x2sh.) 4 225




10




Concentrator




Mill Superintendent 1 275

Lab Technician 1 225

Maintenance Supv. 2 250

Shift Boss 3 250

Crusher Oper (2x3sh.) 6 190

Mill Oper. (2x3sh.) 6 190

Mechanics 2 225

Electrician 1 225




22




Total 35




61
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TABLE 16 INVESTMENT COSTS - ALTERNATIVE 2

MINE

Mobile Equipment

Front End Loaders 5,000
Cat 988 (2 x 2500)

Drill Rigs 4,400
Atlas Copco 712

Nkr. x 1000

Utility Vehicles 800 10,200
(4 x 200)




Permanent Installations




Roads (1 Km. x 1,000) 1,000




Stripping (60,000 m' 600




Tunnel (400 m x 5) 2,000




Shaft (140 m x 5) 700




Ventillation 200 4,500

CONCENTRATOR (see Table )




52,500
POWER




5,00-0
WATER




1,000
UNFORSEEN 15%




10,980
ENGINEERING 10%




7,320

TOTAL INVESTMENT




91,500
DUF GRANT




17,875
NET INVESTMENT




73,625



FORDELER

Store Forekomst

Gode Beligenet

Lave Driftskostnader

Lave Transportkostnader

Biprodukt Verdier

•



FIG. 2 COST COMPARISON OF IRON ORE PRODUCERS
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SELVÅGPROSJEKTET

GROVE TREKK

Produksjon 180.000 Tonn Slig

Marked
	

Heavy Medea


Europa- USA

Nåværende Produksjon - SSAB

nedl. 1992

Investering 136 mill.

Sysselsetting 35 -50

pinoff 100

0 msettning 50 mill.

pinoff 100 mill.

Malmreserver 200 mill. tonn

333 år



FINANSIERING

Totalt 136

Seal Bay 34 mill.

DUF 34 mill.

Garanterte Lån 34 mill.

Bank 34 mill.

Nåverdi 75 mill.

Internrente 25

Tilbakebetallingstid 3 1/2 år



TABLE 17 PRODUCTION INCOME / COSTS - ALTERNATIVE 2
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PRODUCTION / SALES FOB MINE
Magnetite (180,000 x 200)
Ilmenite (24,000 x 350) 2


Sulphides (2-4-0-13--x- 340 -8) — 2

Aggregate (200,000 x 35)

TOTAL SALES

Nkr. x 1000

36,000

8,400

7,000 


58,200

PRODUCTION COSTS

Materials

Explosives 1,200
Drill steel 300
Balls, Reagent 3,600
Fuel 1,800 6,900

Wages
7,890

Marketing
3,000

Administration 3,000
Interest

7,362
TOTAL PROD. COSTS 28,152
GROSS PROFITS 30,048
DEPRECIATION 7,362•
NET PROFIT BEFORE 22,686
TAXES

Total costs per mtn. ore = Nkr. 46.92



TABLE 18 DISCOUNTED CASH FLOW - RATE OF RETURN ANALYSIS - ALTERNATIVE 2

TR1AL InIAL TRIAL TRiAL

	

ANNUAL 15% 1NTEREST FIATE 25% 1NTEREST F1ATE % 1NTEREST RATE % INTEREST RATEOPERATING DEPR. TAXABLE NET PROF1T CUM. NET NET CASHVEAR INVESTMENT
PRESENT PRESENT PRESENTINCOME & DEPL. InCOME ft.(5E%5/ AFTER TAX CASH FLOW FLOW FAcron

PRESTNT
FACTOR FACTOR FACTORVALUE VALUE VALUE VALUE

	

- 6
769 21 524 7143
591 5102
455 10 217
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3501 7,858 2603

6 6,044 1859
207 4 651 1328
159 3 578 0949
122 2 752 067
094 2 116 0484
072 1,627 0346

 055
1,047

0247

	

042 805

	

033 619 0126

	

025 477 0090

	

0195 366 0064

	

015 281 0046

	

0116 217 0033

	

0089 167 0023

	

0068 127 0017

	

0053 99 0012

4,292

-1 3 625 -73 625 - 3 625
0,048 25,918  4,130 2,06 2,06545,642 27,98 .93326,113 .6962

2 16 401 8 20 8 20123 195 44
3 0 048 13 64716 401 8 20 8 201 - 748 22 44
4 0,048 13,64716,401 8,20 8,20121,699 22,44
5 0,048 13,64716,401 8,20 8,20144,146 22,44
s 0 048 13 64716 401 8 20 8 20166 59322,J44
7 0,048 13,64716,401 8,20 8,20189 040 22 44
8 0,048 13,64716,401 8,20 8,201111487 22,44

0,048 13,64716,401 8,20 8,201133934 22,44
10 0,048 13,64716,401 8,20 8,201156381 22,44

0,048 7,51222,53611,26 11,26817516118,78
12 0,048 7,51222,53611,26 11,268193941 18,78
13 0,048 7,51222,536 11,26 11,26821272118,78
14 0,048 	 7,51222,53611,26 11,268231501 18,78
15 0,048 7,51222,53611,26 11 268250281 18,78
16 0 048 7 51222 536 11 26 11 268269061 18 78
17 0,048 7,51222,536 11,26 11,268287841 18,78
18 0,048 7,51222,53611,26 11,268306621 18,78

0,048 7,51222 536 11,26 11 268325401 18 78
20 0,048 7,51222,536 11,26 11,268344181 18,78

	

.0115 1

-7056 5 838
.sus 3,773

.5M6 1,977

.46400 415

A034 9 055

-3596 7 874
.3050 6,846

.26525,952
.2306 4,330
.2006 3,767
.1744 3,275
.1516 2 , 84 7

1319 2,152
IMG 1 872
mss2 1,628
.0M7 2,477

 .0754

1,416
m655 1,230

.7170

.5736

.4589

.3671

.2936

.2349

.1079

.1503

.1203

.0962

.0769

.0615

.0492

.0394

.0315

.0252

.0201

.0161

.0129

10TALS 344181 7,427



Rødsand Gruber, Sydvaranger and Rana Gruber are considering a
push into the heavy media field. But, the absence of LKAB and
SSAB will more than compensate for these. The market should have
more than enough room for a new production of the size considered
here. Market share should not be a problem for Selvåg.

SHIPPING COSTS

Shiping costs will have an affect on the economics of the Selvåg
project. The limiting factor here is the capacities of the
shipping and recieving port facilities.

These capacities are:

Shipping

Rodsand 13,000 Mtn.

Foldal 35,000 Mtn.

Rana 30,000 Mtn.

Selvåg 150,000 Mtn.

Recieving

New Orleans 50,000 Mtn.

England 5,000 Mtn.

Germany 20,000 Mtn.

(prefer) 3,000 Mtn.

Shipping costs per. mtn. kilometer are shown in Fig. 4.
An analysis of this data shows that, for shipments to the USA,
Selvåg can complete with anyone. For shipments to Europe the
picture is different.

The lower capacities of the European recieving facilities will
require smaller ships and thereby limit Selvågs competitiveness
in Europe.

The RBC sold in Europe is shipped from Narvik in 3000 mtn. ships.
Selvåg can therefor compete quite easily in this segment of the
market.
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EXCHANGE RATES

This economic evaluation is based on a sale price of $ 20 FOB for
heavy media to the US and an exchange rate of 7 US dollars per
Norwegian Krone. An exchange rate under 7 will affect the
projects economics as far as sales to the USA is concerned.
Average exchange rates for the last 8 years are shown in Fig. 72.
An analysis of this data shows that the average exchange rate has
historically been about 7.00. The affect that various exchange
rates will have on the profil from sales to the USA are shown in
Fig. 73.

PRODUCTION COSTS

Because of the positive developments in the market, it is
expected that production costs will increase at the same rate as
sales prices.

ORE GRADE

The ore grade, which averages about 25% Fe for the entire
deposit, can be expected to vary considerably. The sale of
aggregate will help to eliminate the affects of the ore grade
variations.

ENVIRONMENTAL IMPACT

BLASTING NOISE AND VIBRATIONS

The site is very isolated. It is expected that the noise and
vibration from blasting will be noticed from the nearest
villages; but, due to the terrain, the affects will be very
minor.

6 6



FIG. 73 AVERAGE YEARLY EXCHAMGE RATES
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FIG. 75 EFFECT OF CHANGES IN AVERAGE MAGNETITE SALES PRICES ON GROSS PROFITS
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FIG. 77 EFFECT OF INCREASED NET INVESTMENT COSTS ON ANNUAL PROFIT
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SOCIAL IMPACT

The operation will probably employ about 35 people. The gratest
unemployment in the area is among women and an effort will be

made to recruit and utilize these women. The remaining workers,
Men, can probably be recruited from the local workforce,
therefor, no great influx of workers and families is expected.

ENVIRONMENT IMPACT STUDY

An environmental impact evaluation is being conducted by Bø
kommune. The results of this evaluation is presented as Encl.
10.

The only expected impacts are visual and tailings disposial.

VISUAL IMPACT

The visual impact will be very minor.

The Selvåg deposit is located in a side valley of a very sparsely
populated fjord (Malnesfjord). It is only visable from the very
tiny village of Hysfjorda across the fjord. The village has only
about 20 residents.

Only the concentrator and a very small portion of the north pit
will be visible from the village. The layout of the concentrator
and mine is shown in Figures 34 and 35.

TAILINGS DISPOSIAL

In the inital years of the operation, it will be necessary to
deposit about 50,000 tons of tailings per year in the fjord. The
fjord is 	 meters deep and, if the tailings are deposited in

the very bottom, they should have no affect on the local fishing.
In the latter years of operation the tailings can be deposited in
the underground excavations. The tailings will contain some
flotation reagents ( ) but they are NOT toxic.
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AIR AND WATER POLLUTION

There is no expected impact on air and water pollution. The

operation will have no gaseous or liquid emissions.
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t-SFFRANK & SCHULTE
GESELLSCHAFT MIT BESCHRANKTER HAF TUNG

rank & S05u11eGrnoN Poseack .01255 0.4300Essen I

Herrn
Johann G. Heim
NORSDLFID A/S
Postb. 1954, Noholtan
N-7002 Trondheim

avachre3benGke Durchwahl UnneriGsher, InGe13~a360152

JGH/aj 25.1.88. "' 248 BK/Fu GR .w. .8 8

Lieber Herr Heim,

ich danke Ihnen sehr herzlich fUr Ihrnn Prief vom 25.v.M. und
wUrde es sehr begrUssen, wenn Sie mich auch weiterhin Uber die
alte und neue Magnetit-Produktion nnterrichtet halten, insbe-
sondere Uber die von Johannes Soyland geplante Exploration.

Das in Ihrem Prief erw'åhnteGranat-Projekt wird von meinem Kol-
legen, Hans-JUrgen Reiprich, geprUft, und eine separate Nach-
richt geht Ihnen schnellstens zu.

Nittrtendlichen Grhssen

- BerrgiardKrjoer -

El

02 114 7t, EI Pralscre Bank AG Esser 140 3638 la 2 1k0 kel 50 532derGeSGIschaftE5501 Gont kaerfutsung
8k '8 Ik 1,1 13ondner Bark AG Esser 4025 556 160860 HS Amlgerchl Essen 1038 1,1 Il

SG;Grn stGa cunwerzbans Esser 12028 '8 ta 7 13046011,
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ffisagFRAN K & SC H ULTE
GESELLSCHAFT M T BESCHRANKTER HAFTUNG

Frank &SeholloGrnterl Posaach 1012 55 0-4300 Essen 1

Mr. dohannesSoyland
President
VB1 VesteralenBergindustriA/S
Postboks416
N-8501Narvik

Ih r le,chen VII Seererbenvom Duthwahl EssentAllrentraRe154
438 248 BK/Eu 20.01.88

Dear Sir,

We referto our recentmeetingand your letterof Dec 22, 1987
and note with great interestthat you work on the possibilities
going in productionwith Magnetiteex SelvaaDepositat short
date,and would likeour companyto do the marketing.Once aoain
we confirmthat we are highly interestedinmarketingyour products
in Europe,but also USA, on a long term basis. To our knowledge
the tonnageswill be the following:

GREATBRITAIN 80,000mt fine Magnetite
EUROPE 5,000mt course Magnetite
EUROPE 20,000mt medium fineMagnetite
EUROPE 50,000mt fine Magnetite
USA 250,000mt fine Magnetite

We understandthat FosdalenBergverkwill switch their IronOre
productionfrom metalluraicalto non-imetallurgical,and conse-
sequentlythis source is going to lastuntil after the year 2000.
We also know that SydvarangerA/S will ship a trial lot of
approx.35,000mtfine Magnetite in the courseof this month to
USA via NationalLead.The presentpriceas an average is ranging
betweenNKR 180.--to 200.--pmt,dry weight, fob port of shipment.
Due to strongcompetitionof SydvarangerAJS,Fosdalen,Titania
A/S and SSAB, no doubt, price levelwill go down.

As we dre keenly interestedin a cooperationwith you we look for-
to receivingmore detailedinformationfrom you.

Your s\

ut.
Ber hard Kri-Gger-

Frank & Schulle GmbH Terelon 0201 4 313-0 Deolsche Bank AG Essen 140 G5513 (EILZ 300700501 Srtz der Gemeschatr Essen Geszkalsluhrung
Poseach 101255 Fernschretser 657835 lus 0 Dresener Bank AG. Essen 4025556 iBLZ 36080080) ArnIgencht Essen HRB 111 H W Delenng
AllrelseaRe 154 Telepramme SCHurn Essen Commerzbank Essen 1202878 IBLZ 360400 39) H K Hatrmann
0-4300 Essen 1 Terelas 0201 436247 FosIgzokonlo Essen 23174.433 181.2 36010043, 014 I F 7 reaceess DEUF DE DE H H Screarem

ncerely,
L r
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UKCICH
KOCH CARBON INC

January 19, 1988

Johannes Soyland President
VBI Vesterialen Bergendustri A/S
Fagernesveien 1
Postbolss 416
8501 Narvik• Norway

Dear John,

Thank you for your recent visit and your explanation of the Selvag
project which sounds very exciting. We have received the prepared
smmple of Selvag Magnetite ore which you sent to our Tazewell plant.
Our test indicate that this ore should be suitable for our process.
Koch Carbon could conditionally be in a position to purchase up to
200,000 nt/year of Magnetite concentrate subject to price and quality
considerations. Please keep us informed as to the progress of the
Selvag project.

Sincerely,

-1(t
Mark Wolff
Koch Carbon, Inc.

MAW/clf

RO. Box 2219 • Wichita, Kansas 67201-2219 • 316/832-6661 • TLX 4942187 • 4319012
Cable KSI Wichita
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VBI VesterålenBergindustri A/S
Narvik

25 Jan. 1988
Dr. Johann G. Heim
Chief Geologist
Norsulfid
Brøsetveg 158
7000 Trondhelm

OPPSUMERING AV AVTALE

Jeg viser til vår møte den 19 Jan. 1988 og oppsumerer herved
det vi ble enig om.

Rapporten om Selvåg gjøres ferdig innen Jan 1988 og en
kopi sendes Outokumpu. En konl av alle "letters of

intention" sendes forticoende.

Outokumpu (Dr, Helm) kontakter Nesset Kommune og DUF
Møre og Romsdal for å sjekke mulighetene til Kommunal/
DUF støtt til en magnetittprosjekt 1 Nesset Kommune.

Et "letter of intention" skrives av Outokumou etter
forslag frå Soyland angående Senja nrosjektet.

Outokumou ordner med en helikooter befaring av Senja
og andre interessant områder i Mai/Juni tidsrommet.

5. Outokumpu holdes løpende orientert om utvikling
proslektene.

FORSLAG TIL BREV

Outokumpu (Norsulfid) er interessert 1 å delta i malmletting-
prosjektet "Geitskar-Botnskar Kopper-Nikkel-Kobolt" 1 Berg
Kommune på Senja.

Dersom en avtale blir oppnad er vi villig å bldra med opptil
Nkr. (200.000 ?).

Me) Hni1sen 7

Johannes Scyland
Adm. Dir

Fagemesveten 1 Telefon: (082) 42 545
Postboks 416 Telefax. (082) 45 981
8501 Nannk Teles (082) 64 371



7)4
VE31 VesterålenBergindustri A/S

IDI

haryik

26-11-87
Dr. Johann G. Helm
Chief Geologist
folIdal Verk AIS
1224 Lysaker

OTHER MINERAL PROSPECTS HELD BY VESTERALEN BERGINDUSTRI A/S

1n addition to the Selvåg project, VB1 has other mineral

nrospects that we feel are equally as interesting.

These are:

A cooper-nicke1-coba1t-rare earth denosit.

A process for producing micronized lime filler that

should prove to be about 20% cheaper than other
existing production.

We are currently conducting prefeasibility studies on both
of these projects.

If Dutokumpu might be interested in either of these projects

and would be willing to sign a non-competition agreement, we

would gladly present the projects to you.

Our expectations for the funding of these projects is as

presented in the attached diagrem.

Sincerely,

Johannes Soyland
Bresident

Fagernesvelen 1 Telefon (082) 42 545
Postboks 416 Telefax (082) 45 981
8501 Narvik Telex (082) 64 371



MAGNETITE AS AN INDUSTRIAL MINERAL

AN ECONOMIC EVALUAT1ON OF VARIOUS ALTERNATIVES FOR THE

PRODUCTION OF MAGNETITE AS AN INDUSTRIAL MINERAL FROM

VARIOUS MAGNETITE DEPOSITS IN NORWAY.

A study of the various possible production and transport

systems that might be applied to various Norwegian magnetite

deposits including the evaluation of the use transportable

concentraters.

A thesis for a PhD in Mineral Economics

by

Johannes Søyland

MAY 1987
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EXECUTIVE SUMMARY

The purpose of this report is to evaluate the economic potential
of 5 different magnetite producing facilities in Norway.

The following production possibilities will be examined:

Rødsand Concentrator - Heindalen Deposit- Trucking

Rødsand Concentrator - Heindalen Deposit - Pumping
Rødsand Concentrator - Meisingset Deposit - Trucking -
Barge

Portable Concentrator - Selvåg Deposit

Portable Concentrator - Magnetite Sands

Of all the possibilities examined, The Selvåg alternative
appears by far the best. This is due to the fact that this
deposit alone can produce magnetite gravel which sells for
much higher prices. At Selvåg it is possible to establish
an operation where the biproducts more than cover the cost
of the operation. The Selvåg operation would use a
concentrator mounted in an old ship. The operation would
have a production cost of Nkr.37.96 per mtn. ore. The

Selvåg deposit has also the largest reserves and thereby
by largest quantities of higher grade reserves.

It is proposed that the Selvåg deposit be developed by a
transportable concentrator. This in itself is nothing new,

but in this case the concentrator would be mounted in an old
ship. This ship could also then provide for concentrate

storage, dock facilities, housing and office space and
maintenance facilities.



The five alternatives have the following investment costs,

production costs and net profits.

Total Priod Net

invest Cost Profit







Rødsand-Heindaled-Truck

Rødsand-Heindalen-Pumping

Rødsand-Meisingset

	

39,612 40.97 4,613

	

29,187 35.62 - 511


 Portable Concentrator




57,500 37.96 19480-?




Selvåg





 Portable Concetrator




64,250 35.65 13,050

The deposits have the following total ore reserves:


 Heindalen 26 million mtn.


 Rødsand 136 million mtn.


 Meisingset 20.5 million mtn.


 Selvåg +200 million mtn.


 Magnetite Sands 10 million mtn.

All signs tend to indicate

be the best investment.

that the Selvåg alternative would
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GENERAL STATISTI S ABOUT NORWAY

GOVERNMENT


Norway has a constitutional monarchy. the King has a fair

amount of influence but the main power lies with the

"Storting" or parliament. The government is quite stable but


the administration can change several times between elections.

Norway is a "sosialistic" country but the politics tend to be

a mixture of sosialism and capitalism.

The government has been involved with a great many state

owned industries but the current trend is to divest itself

of all money losing operations.

The country is divided into 19 "Fylker" or counties. These

are then divided into Kommuner or communities and independent

"Byer" or cities. The Kommunes are perhaps like our township


and can include several villages and towns.

FINANCE


GOVERNMENT SUPPORT

The government gives monetary support to investment in both

older and new operations. The support is not guaranteed


but one can expect a grant of as much as 40 - 50% of the

investment for a new operation and up to 30% for investment

in an existing operation.

RVAILABLE LOANS

The government is also willing to provide loans for up to

the remaining investment. Interest rates are around 13%


and you can put off initial payments for up to 3 years.



In general, any economically sound project involving products

for export trade can obtain 100% financing in Norway. All


one needs is a firm sales commitment.

The government also allows for the setting aside of funds tax

free for later investments in new facilities or environmen.'.a1

protection. This is similar to the depletion allowance in

the US.

TAXES


Individual income tax is very high in Norway. Corporate

income tax is at the same level as in the US (50%).

The value added tax is 20%. There is little or no property


taxes.

ECONOMY


Norway's economy is essentially quite stable. It is,

however, very dependent on the North Sea oil industry

which is currently somewhat depressed.

Because of the oil industry, infaltion is fairly high in

relation to the rest of the world. It stands currently


at about 8 %.

Interest rates are also fairly high, currently about 13%.

Unemployment is quite variable. In southern Norway it is

quite low but in the northern districts it is fairly high,

up to 20% in some outlying communities.
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INFRASTRUCTURE

COMMUNITIES


Both the Rødsand mine and the Selvåg deposit are located in

rural areas. The Rødsand mine lies in Nesset Kommune with

a population of about 10,000 inhabitants. The nearest village,

Raudsand, has about 400 inhabitants. The selvåg deposit lies

in Bø Kommune on the island of Langøya. The kommune has a


population of about 3000 people.

WORKFORCE


AVAILABILITY

The primary industries in the area are fishing and farming.

Although the areas are fairly isolated, there are enough

potential workers within commuting distances of both areas.

TECHNICAL COMPETENCE

At Rødsand, a completely trained workforce is available.

At Selvåg, the potential employees are fairly well educated.

Fairly well qualified mechanics and equipment operators

are available. Miners and mill operators will probably


require some training.
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WAGES

The wage rates are similar to those in the US. The current

wage statistics for the mining industry are presented in

Table I. (BVLI, 1987)

UNIONS

The level of organization and the associated union powers

vary throughout the country. The government operations


are usually heavily organized; whereas, the situation in

private industry is much more variable.

Norway has what's called the "Arbeidsmiljøloven" or Work

Environment Law which gives all employees the same rights

regardless of union envolvement.

The "Arbeidsmiljøloven" requires that A COmPany InfOrMS And

consults its employees regarding all proposed operational

changes. Management is, however, not required to accept the


employee's recommendations.

PRODUCTIVITY

Productivity in Norway is also quite variable. The

government owned operations have notoriously low

productivity. The productivity levels in private companies is

again more variable. Norway has also some of the world's

most productive operations. It is reported to have the

world's most productive underground mine, Norsk Nefelin

on the island of Stjernøya.



TABLE 1 WAGE SCALES FOR NORWEGIAN
(BVLI 3R0 QUARTER 1986)

MINE HOURLY WAGE NKR
HIGH LOW

MINES

TOTAL
HIGH

HOURLY EARNINGS
LOW

Folldal 70.39 61.09 80.02 63.70

Titania 69.32 61.47 82.97 67.34

Fjordstein 62,38 62.37 71.00 66.15

Killingdal 61.20 61.20 62.16 62.16

Fosdalen 61.05 53.96 70.69 55.50

Orkla 65.01 53.89 70.13 55.60

Grong 70.29 61.03 81.77 67.72

Skaland 53.05 53.05 53.05 53.05

Nord-Norge 68.72 56.37 71.68 57.08

Sydvaranger 68.91 61.97 86.58 65.55

Bleikvasli 72.30 61.00 76.77 61.90

Nefelin 85.41 71.22 93.74 76.88

Bidjovagge 60.64 59.75 71.54 63.21

Sulitjelma 67.92 56.13 74.05 59.69

Finneid 50.48 50.48 87.56 87.56

NKR



SUPPORT ORGANIZATIONS

The availability of mechanical/welding shops, equipment

dealers, contractors and supply organizations is somewhat

better at Rødsand than at Selvåg, but it is acceptable at

both locations. Rødsand has a complete mechanical/welding


shop on site.

Repair parts must usually come from either Oslo, Stavanger

or Trondheim. Delivery times for some items can be fairly

long.

411 TRANSPORTATION

SURFACE

The surface highway net is fairly well developt. The roads

are normally two lane and at times quite narrow. Truck

transportation can at times be the most efficient means.

Rail transportation is available as far north as Narvik.

At Rødsand the nearest railhead is at Andalsnes about

50 km. away. At Selvåg the nearest railhead is at Narvik


about 200 km. to the east.

SEA

Both Rødsand and Selvåg are located at the seashore and

therefor have ocean shipping readily available. The


shipping industry is very well developed in Norway.

AIR

Airfields and the airline industry are also very well

developed; however, in northern Norway one can experience

the fact that fresh vegetables are prioritized and

therefor, air freight of repair parts may not be the

best alternative.



At Rødsand, the nearest airport is located at Molde,

approximately 60 km. away. For Selvåg, the nearest

airport is a field for small planes at Sortland about 40 km.

away.

GEOGRAPHY


The geography at most locations in Norway is fairly rugged.

The mountains usually rising steeply from the fjords to an

elevation of up to 1000 meters. Terrain will not seriously

affect any of the proposed operations.

CLIMATE

Norway lies in an arctic or subarctic environment. Winter

temperatures can reach - 40° C at some locations. Summer

temperatures usually lie between + 20 and + 30° C. Since

both Rødsand and Selvåg are located at the seashore, the

winter temperatures are somewhat milder, usually not below

- 10° C.

The main periods of heavy percipitation are the summers

and winters. Because of alternating rain and snow during


the winter months, the main winter is the development of

ice on the roads.

Indoor storage of concentrates is almost a necessity if

one is to maintain shipments during the winter months.

9



WATER SUPPLY


Fresh water is readily available at most locations. At

Rødsand, the supply net is of course already established.

At Selvåg, fresh water can be obtained from a lake f km.

away.

POWER SUPPLY


Rødsand has its own power station already established and

power costs would be about 1 cent per Kwh. Power is also

available from the local power company for about 2 cents

per Kwh.

The established power net at Selvåg is small and the

nearest power is about 2 km. away. The local power


company is required to provide power to the site at no

investment cost to the mine. The local power rate is about

4 cents per kwh.

PRODUCTION COSTS OF NORWEGIAN MINING

The production costs of Norwegian mining companies

again, very variable. Some of the government owned


operations are very costly while other operations are

quite efficient. Table 2 shows a comparison of production


costs from some of the Norwegian companies.

ENVIRONMENTAL RESTRICTIONS

Norway does have environmental protection laws that must

be taken into account. They require essentially that all

new operations and their associated potential pollution

be reviewed and approved by the Dept. of Environment.

10
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A simplified environmental impact statement must be presented.

The regulations are, however, somewhat more lenient than

those in the US. Most of the mines in Norway dump their


tailings into the fjords.

•



TABLE 2 PRODUCTION COSTS FOR NORWEGIAN MINING COMPANIES 1983




MINE MINING MILLING PRODUCTION CAPITAL TOTAL PRODUCTION TOTAL




METHOD METHOD COST NKR/mtn COST NKR/mtn COST NKR/mtn mtn/MANSHIFT PRODUCTION

Breivik openpit crushing 163.09 40,60 203.69 3.6 10,000

Ringknuten openpit crushing 35.85 4.05 39.90 57.2 151,000

Grong room &

pillar

flotation 94.63 13.91 108.54 17.8 482,738

Olivin openpit crushing 60.92 4.65 65.57 29.5 1,200,000
Vinterbro openpit crushing 26.88 5.28 32.16 96.9 319,664
Fjordstein openpit crushing 40.26 6.78 47.04 76.1 770,000

Skaland open
stope

flotation 320.00 123.20 443.20 2.6 52.370

Mofjellet open
stope

flotation 137.05 22.64 159.69 10.3 152.363

Killingdal magazine flotation 462.05 46.89 508.94 2.5 36,517
Fosdalen open

stope

magnetic 89.82 3.54 93.46 9.5 525,000

Bleikvasli sandfill flotation 148.50 31.25 179.75 8.9 173.692

Orkla open
stope

flotation 37.59 5.84 43.43




336,921

N3
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MARKET STUDY

The total market"for magnetite as an industrial mineral is
very difficult to establish. Magnetite is of course mainly used
as an iron ore. There are no seperate statistics as to its
use as an industrial mineral. A large amount of the magnetite.

that goes to use as an industrial mineral is taken directly
from iron ore supplies. Some of the specialty products of

magnetite are controlled by minerals agents and statistics
as to quantity and price are closely guarded secrets.

However; after working in the field for some time, one can
get a fairly accurate picture of the size of the total market
and the quantities and prices of the major products.

PRODUCTS AND PRICES

The total industrial mineral market for magnetite appears to

be about 1.5 to 2 million tons per year. The major users are

the oil, coal and electric heating industries and the quantity
used will of course vary according to the needs of these
industries.

The major products are:

Heavy Media

Pipe Coating Concentrate

Refractory Block Concentrate

Ballast

1. HEAVY MEDIA $ 20 to $ 50 per mtn. FOB

Here maghetite is utilized for both its fairly high specific
gravity and its magnetic properties. It is used to make a

dense slurry (specific gravity about 2) which is used to
clean coal or seperate ore from gangue materials. The magnetic

properties are then used to seperate the magnetite and return
it to the circuit.



Heavy media is divided into numerous grades of varying grain
sizes. Generally speaking, the coarser products command the
highest prices. The grain size distributions of the various
grades are approximately as follows:

Coarse magnetite 85% - 0.2 mm + 0.06 mm
Semi coarse magnetite 75% - 0.2 mm + 0.06 mm
Fine magnetite 50% - 0.06 mm

very fine magnetite 85% - 0.06 mm

For all grades the specific gravity must be between 4.8 and
5.0 and the magnetic constituency must be 95% or better.
Chemical analysis plays a very minor role.

This appears to be the largest market for industrial mineral
magnetite. The US appears to have a need of from 300,000
to 500,000 stn. per year dependent on fluctuations in the
cleaned coal market. Europe utilizes from 150,000 to

250,000 mtn. per year.

2. PIPE COATING CONCENTRATE $ 30 to $ 40 per mtn. FOB

Here one uses a very coarse (0-10 mm) magnetite gravel which
is used to coat oil and gas pipelines that are to be laid on
the ocean floor. The primary consideration here is that of

the bulk density of the final product (magnetite cement)
which should be about 4.

The product demands a fairly good price because not all
magnetite deposits can produce a product that has this coarse
of a grain distribution and still hold a bulk density of +4.

This product is of course dependent on activity in the
offshore oil industry. Current demand is quite low; however,

expected development of the gas fields in the Barents Sea

(Northern Norway) would creat a strong demand for this
product in the future.

14



REFRACTORY BLOCK CONCENTRATE $ 50 to $ 100 per mtn. FOB

This material is used by the producers of electric furnaces

to make a magnetite briquet which is used to store heat energy

during periods of cheaper electrical power. The furnaces heat


the briquets at night and they store enough heat to warm the

houses during the daytime periods of higher electrical rates.

The primary properties of magnetite which are utilized here

are its relatively high specific heat and specific gravity.

The grain size distribution is 0 - 6.3 mm and the bulk density

must again be +4.

The primary market is England and Europe and the total market

appears to be about 200,000 mtn. per year.

Again, not all deposits can produce this product, therefore

the higher prices.

BALLAST $ 20 to $ 40 per mtn. FOB

This again is a coarse magnetite gravel (0 - 10 mm), bulk

density +4.

Some finer magnetite is used occasionaly as ballast in ships;

however, the main market is as ballast for the large concrete

oll platforms.

Here the market is totally dependent on the construction of

such platforms. Each concrete platform can use as much as


200,000 mtn. of magnetite.

15

The major market is the North Sea.



PRODUCTION OF RBC - PCC

To produce these products one must be able to produce a

concentrate with a grain size up to 10 mm and still maintain

a fairly pure concentrate. The ability to do this is dependent


on the size and distribution of the magnetite grains in the

ore. To be able to effectively produce these products, a


deposit must contain substantial amounts of ore with a grade

of 50 - 60% magnetite. Not all deposits have enough of this


high grade ore.

Of the deposits investigated, the only one that appears to be

able to produce a substantial amount of this product is the

Selvåg deposit.

Another factor that affects RBC - PCC production is the fact

that the recieving port facilities can only handle 3000 ton

boats. The product must therefore be produced in Europe.

15
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MAGNETITE PRODUCERS

As previously stated, magnetite is primarily produced as an

iron ore and there appear to be no accurate statistics as to

the total amount ot magnetite produced in the world. A fairly


accurate guess would be around 100 million tons per year.

It appears; however, that the production of magnetite is

decreasing in favor of hematite. Many older, non-competitive


magnetite producers have been closing and the newer, competitive

iron ore producers (Austrialia and Brazil) produce primarily

hematite.

Norway and Sweden currently produce about 30 million stn. of

magnetite per year. The current producers are shown in Fig.

1. Aside from Rødsand and Titania, which are minor producers,

all are government owned operations. They are all very


bureaucratic and inefficient, all losing money and all under

strong pressure to rationalize or close down. Production costs

of some of them compared to operations in Canada, Afrika and

Brazil are shown in Fig. 2.

When private companies such as Kennecott and Anaconda could

not manage to rationalize sufficiently and were forced to

close, it can easily be understood that these government owned

bureaucracies will have a very difficult time doing it.

One example of the inneficiencies of these companies is

Sydvaranger, which recently required a government subsidy of

$100.000 per employee per year. A statement by the president
of LKAB that it to might have to close is shown in the

newspaper article presented as Fig. 3.
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FIG. 2 COST COMPARISON OF IRON ORE PRODUCERS
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The government owned mines all have the following problems:

I. Heavily organized bureauracracies.

Low productivity.

Mines that have .extended beyond the !conomic limits

of their orebodies.

TRANSPORTATION

Transportation costs play a very important role for the entire

iron ore industry. However, due to the extremely high cost of


US rail transportation, it is an even more important factor for

the US heavy media users. A marketing study conducted in 1984


shows that it can be cheaper to ship magnetite from Norway

to Pittsburgh via the Mississippi River than from upstate New

York by rail. These figures are presented in Fig. 4.

FIG. 4 COST COMPARISONS FOR US MAGNETITE SUPPLIERS

Elkem A/S Beckley Reise-Viking
Rødsand

Sales price FOB mine $18/stn $22/stn

Transport to US $6 to $12

Crushing & screening $3 $3

Port unloading $2.50

Barge transportation $6

Rail Transportation $22

Price CIF W. Va. $38.50 $48 $47
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MAGNETITE DEPOSITS

There are literally hundreds of known magnetite deposits in

Norway that are available. Some of them have previously

been given a lot of attention as possible iron ore producers.

Some have been extensively drilled and it is now possible

to obtain proven ore reserves of over 100 million tons at

little or no cost for exploration. Some of the deposits


carry biproduct minerals such as titanium, phosphorus, rare-

earths, copper, nickel, cobalt and possibly gold.

Many of the deposits are located at or near the seashore thus

giving them a transportation advantage such that they can

readily compete on the US market.

The deposits are of four main types:

Titaniferous magnetite, stratabound massive deposits

of volcanic origin.

Magnetite, stratabound of volcanic origin.

Magnetite of sedimentary origin.

Magnetite sands.

All are found in or associated with precambrian gneises andlor

igneous rocks of the Norwegian Caledonides.

The deposits considered as possible sources for this investiga-

tion are those associated with the Rødsand mine or those in the

Lofoten - Ofoten region of northern Norway. These areas are


shown in Fig. 5.

RØDSAND AREA DEPOSITS

The Rødsand area deposits are all precambrian age titaniferous

magnetites which are always enclosed in amphibolites of the

Raudsand group of orthogneises. The deposits lie on the

southern limb of the Molde - Tingvoll syncline. (See Fig. 6)
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The main deposits in the area are those associated with the

Rødsand mine, those in the heindalen area and those at

Meisingset. (See Fig. 7, 8 and 9)

The total reserves of the Rødsand area are approximately

182 million mtn. as shown in Table 3.

RODSAND MINE RESERVES

The largest proven reserves are those in the mine. Approximately

16 million tons are developed between the - 220 and - 340

levels. These could be produced at fairly reasonable costs;


however, the production of additional undeveloped reserves

would be prohibitively expensive. (See Fig. 10 and 11) The


ore averages approximately 27% magnetite.

The Rødsand ore, as well as that of the other deposits in the

area contains about 5% ilmenite and about .5% copper. The


mine has previously produced concentrates of both minerals.

The ore also contains some nickel and cobalt.

Total reserves of the mine are estimated to be 136 million

mtn. (Sanetra, 1985)

HEINDALEN DEPOSIT

The most interesting deposit in this area economically speaking,

is the Heindalen deposit which is located about 14 km. south-

west of the Rødsand mine. There are actually two deposits

here, one on either side of Heindalen Creek. The one on the


west side contains approximately 2 million mtn. of strippable

magnetite ore whereas the deposit on the east side contains

approximately 24 million mtn. of ore that could be mined by

combined room and pillar - sublevel caving mining techniques.

25
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TABLE 3 RØDSAND AREA ORE RESERVES

29

Mtn. x 1000

Rødsand Mine

Proven ore levels -220 to -340
Probable ore levels -340 to -600

Heindalen Deposit

Proven strippable

Proven underground

Probable underground

Meisingset Deposit

Proven strippable

Proven underground

Probable underground

Total

Proven strippable

Proven room and pillar

Proven sublevel stope

Probable underground

16,000

120,000

2,000

4,000

20,000

1,500

9,000

10,000

3,500

13,000

16,000

150,000

Grand Total 182,500

Average Grade 30% Magnetite

Taken from Rødsand Gruber estimates and NGU Bulletin 402
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The Heindalen deposit contains essentially the same kind of

ore and the same geological environment as that in the

Rødsand mine. One can produce ore here and deliver it to


the mill for essentially the same price as from the Rødsand

mine. The reason it is more interesting is that Heindalen


has more cheaply producable ore and that an investment here

could be fairly easily recovered whereas an investment in the

old mine probably could not be recovered. The plant at


Heindalen would be very similar to a typical crushed aggregate

plant and therefor readily moved or sold.

MEISINGSET DEPOSIT

The Meisingset deposit is located across the Sunndals Fjord

approximately 10 km. northeast of Rødsand. It contains


approximately 20 million mtn. of ore of approximately the same

type and grade as at Rodsand.

The ore here could also be produced very cheaply by the same

methods as at Heindalen but transporting it over the fjord

would make it somewhat more expensive. It should; however,


be kept as a reserve in case of an increase in demand or for

possible later development utilizing a portable mill.
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DEPOSITS IN NORTH NORWAY

The Lofoten - Ofoten region contains literally hundreds of

magnetite deposits. The depisits which were investigated in


this study were:

Selvåg

Erikstadsfjord

Bogen

Gratangen

Salangen

Rolla

Andorja

Magnetite sands

Sortland

Bogen

Hanøyvika

Skaland

Stjernøya

The Bogen, Gratangen and Sallangen deposits have ore containing

only about 20% iron and were therefor quickly eliminated.

The Erikstadsfjord, Rolla and Andorja deposits have ore

containing approximately 30% magnetite but are all relatively
• small deposits. They could be additional reserves for a

transportable mill. (See Fio. 12)

MAGNETITE SAND DEPOSITS

The magnetite sand deposits are all fairly small (a few million

mtn.) and hold approximately 20% magnetite. Total identified

reserves are about 10 million mtn. One could not justify


an investment based on just one of these deposits but they

could all be very cheap feed for a transportable mill.

(See Fig. 12)
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SELVAG DEPOSIT

The most interesting deposit in northern Norway is the Selvåg
deposit. It contains well over 100 million mtn. of ore. There

are approximately 44 million mtn. of proven ore containing 30%
magnetite in what is called the "North Ore Body" (Øverlie, 1956)

The ore body stretches for about 7 km. and is up to 350 meters
thick. (See Fig. 13 and 14)

The ore here is also a titaniferous magnetite, a massive,
strataform deposit of igneous origin. The ore here is

enclosed by gabbros.

This deposit could very easily be developed utilizing a
portable mill and is also interesting for the following
reasons:

It has tremendous reserves that could be developed


by cheap mining methods.

The mill could be located within 1 km. of the


deposit thereby greatly reducing transportation

costs.

The deposit has a large amount of high grade ore


(50 - 60% magnetite) and can therefor readily

produce RBC.

The magnetite is enclosed in a gabbro which sells

readily in the area for about 100 kroner per mtn.

This would be more than double the price recieved

for aggregates at Rødsand.

The deposit was given a lot of attention in the 1950's and
60'$ by Christiania Spigerverk A/S (Elkem) as a possible
iron ore producer. There was a tremendous amount of drilling
done as well as extensive metallurgical studies.
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This is probably Norway's largest deposit of magnetite. It

was rejected because it was not possible to seperate the very

finely laminated ilmenite from t.he magnetite and therefor

could not be used as an iron ore. The presence of ilmenite


would not have any affect on its use as heavy media or the

other industrial magnetite products.

The deposit is open for staking and should be claimed as an

optional magnetite source.

ADDITIONAL GEOLOGIC DATA

Additional geologic data in the form of maps, cross sections

and drill core logs are presented as an annex to this report.
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EVALUATION OF PRODUCTION ALTERNATIVES

PRODUCTION ALTERNATIVE 1 - RØDSAND MILL - HEINDALEN DEPOSIT

TRUCK HAULAGE

Rødsand has a production history of over 50 years. It

produced feed for a ferro-vanadium smelter until that operation

became uneconomical about 1980. The underground mine was shut


down in 1982 but they continued to produce magnetite as a heavy

media material with ore taken from a nearby open pit. This


operation is still continueing but lack of ore in the present

• pit will soon force closure unless a new operation is started

utilizing one of the nearby deposits. Rødsand's production


history from 1960 is presented in Table 4 and the production

costs for 1983 are presented in Table 5.

PROPOSED PRODUCTION PLAN

As previously stated, the old Rødsand mine contains approximately

16 million mtn. of developed ore that could be produced rather

inexpensively; however, the best alternative appears to be

production from the Heindalen deposit.

This alternative involves the developement of the heindalen

1, deposit by combined open pit and room and pillar/open stoping

mining techniques. (See Fig. 151 16 and 17)

The proposed production would be as shown in Table 5.

MINING E UIPMENT

The mining equipment utilized here would be normal open pit

type of equipment and will not be discussed further.
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120 m 4 x 4 rn 10% incline

Deto Konse./Tegnet Godkjent Målestokk

7-4-87 JS JS 1:1000
Erstatrung for: Eratattet av:

LONG- SECTION OF PIT

	

HEINDALEN WEST DEPOSIT FIG. 16
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Idealized layout showing combined room

and pillar ond sublevel caving mine

plan. The pillars are 20 x 20 m , the

main haulage drifts are 10 x 10 rn, the

roo ms are 20 x 10 m.

The actual configuration will be adjusted

to frt the true shape of the ore body.

Dato Konstr./Tegnet Godkj ent Målestokk

26-3-87 JS JS 1 :5000

ISOMETRIC VIEW - MINING

LAYOUT- HEINDALEN EAST
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TABLE 4

YEAR

PRODUCTION HISTORY OF THE RØDSAND MINE

PRODUCTION MTS X 1000

ORE MAGNETITE ILMENITE GRAVEL ASPHALT

SALES


Nkr.x1000

NET PROFIT

Nkr.x1000

EMPLOYEES

1960 347 103 2.3




198

1961 329 101 3.0





1962 339 105 3.0





1963 434 137 3.1





1964 449 134 2.1





1965 479 137 3.7





1966 452 132 3.3 98




1967 475 129 4.8 137





1968 600 162 7.0 163 24




143

1969 645 150 9.4 233 49





1970 652 155 9.1 252 35




190

1971 671 144 7.5 254 47





1972 553 120 5.9 245 67




176

1973 420 95 7.6 162 69




181

1974 516 98 8.6 157 86




167

1975 780 148 8.6 226 65




- 936 169

1976 653 143 8.9 201 84 31,670 - 769 171

1977 592 122 5.5 238 100 30,459 -2,477 165

1978 586 102 3.9 258 96 30,567 -2,988 171

1979 720 141 4.0 244 66 30,342 -4,053 167

1980 702 138 3.4 270 72 33,347 -5,532 158

Rødsand Gruber Annual Report 1980







TABLE 5 RØDSAND MINE PRODUCTION COSTS FOR 1983

RØDSAND GRUBER - PRODUCTION COSTS 1983

Kroner x 1000

Materials

Asphalt 6,040

Grinding balls, crusher parts 278

Drill steel, bits 211

Exolosives 427

Contract haulage 2,250

Misc. contract work 1.170

Sum 10,376

Fuel 798

Wages 5,435

Cost of sales 4,601

Depreciation 3,649

Oncollectable accounts 3,141

Adjustments for later uncollectables 155

Inventory loss 874

Total Nkr. 26,972

PRODUCTION - 1983

Mtn.
Asphalt 80,000•

Gravel 100,000

Magnetite 10,000

EMPLOYEES - 1983 38

Rødsand Gruber Annual Report 1983
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The equipment utilized for transporting the ore to the mill
is, however, quite important as this is the key item in this

alternative. It is proposed that this is done by a semi-

trailer rig capable of transporting approximately 38 mtn.
of ore.over normal roads. (See Fig. 18and 19)

It is assumed that the entire mining operation be contracted

out.

RE UIRED INVESTMENTS

Aside from the mining equipment which will be provided by the
contractor, this alternative requires some investments in the

11 	 new mine, the haulage road and improvements to the concentrator

as presented in Table 6.

ORGANIZATION

This alternative requires 25 employees (excluding the contractor)
as presented in Table 7. By comparing that with the manpower

levels presented in the production history one can see that
this is a great reduction, but it should be sufficient.

, PRODUCTION COSTS

The production cost evaluation presented in Table 5 shows a

cost of Nkr. 40.97 oer mtn. of ore or Nkr. 95 per mtn. magnetite
the operation should show an annual profit of 4.613 million
Nkr. Or, at zero profit, a cost of Nkr. 77.55 per mtn.

magnetite.

4

CASH FLOW ANALYSIS

A cash flow analysis of this alternative is presented in

Table 8. It shows a payback period of 41 years and a
DCF rate of return of 25 %.
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TABLE 5 PRODUCTION ALTERNATIVE 1 -

Production/Sales FOB Mine

Magnetite 150,000 mtn. x 140

Aggregate 150,000 mtn. x 40

Aggregate 50,000 mtn. x 25

Sand 50,000 mtn. x 25

Ilmenite 9,000 mtn. x 170

	

PRODUCTION COSTS

Nkr. x 1000

21,000

6,000

1,250

1,250

1 530

Total Sales 31,030 $ 4,137

Production Costs




Mining 600,000 mtn. x Nkr. 25 15,000




(Contract mining - 25% ore)




Materials




Grinding balls, parts 855




Reagents 100 955




Fuel 800




Wages 5,000




Administration 1,000




Interest (10%) 1 831




Sum Prod. Cost 24,586 $ 3,278

Gross Profit 6,444




Depreciation (Nkr. 18,312 10 yrs 1 831




Net Profit Nkr. 4,613 $ 615
Before Tax




Production costs per mtn. ore = Nkr. 40.97




Or, at 0 profit, net cost per mtn. magnetite Nkr. 77.56

Net cost per stn. magnetite $ 8.61
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TABLE 6 PRODUCTION ALTERNATIVE 1 - RE UIRED INVESTMENTS

Nkr. x 1000

Purchase of Rødsand (assumed price) 5,000

Mine

Mobile Equipment (Contractor)

Front end loader 2,000

LHD 2,500

Drill rig 1,600

Utility vehicle 200

Semitrailers 5 15,000

11 21,300

Stationary Equipment

Move crusher 1,000

Road (1 km.) 1,000

Foundations 150

Ore bin w/feeder 1,000

Stripping 500

Tunnel 100 m 500

Shaft 100 m 500

4,650

• Concetrator

Storage silo for ilmenite 1,500

Pumps and cyclones 500

Bridge improvements 1,000

General improvements 2,000





5,000




Unforseen 15%




2,197




Engineering 10%




1j465





Total investment 39,612





Less contractor 21,300





Owner investment 18,312 $ 2,441
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TABLE 7 PRODUCTIONALTERNATIVE1

Administration

Manager

Clerk

- MANNINGTABLE

1

2

3

Mine (Contractor)

Mine Supt.




1




1

Concentrator





Mill Supt.





1

Lab Tech.





1

Operators (3 men x 5 shit) 15

MaintenanceSupv.




2

Mechanic





2





21





Total 25

•



PRODUCTION ALTERNATIVE 2 -RØDSAND CONCENTRATOR - HEINOALEN
DEPOSIT - PUMPING

The only difference between this and alternative 1 is that
here the ore will be transported to the mill as a pumped
slurry. To accomplish the primary ball mill must be moved
up to the mine site. An additional required investment in
this case will be for the installation of a pumping plant
and pipe line.

PROPOSED PRODUCTION PLAN

The production methods used here would be the same as for
alternative 1. Production quantities are shown in Table 9.

Because of the pumping it is not possible to produce a
crushed aggregate.

RE UIRED INVESTMENT

The pumping facility will require 2 pumps with a capacity
of approximately 20 m' / min. and associated building,
tanks and pipeline plus some of the investments presented
for alternative 1. (See table 9)

ORGANIZATION

Alternative 2 will require 30 employees as presented in
Table 10.

PRODUCTION COSTS

The production costs per mtn. of ore is Nkr. 35.62.

51



TABLE 9 PRODUCTION ALTERNATIVE 2 - RE UIRED INVESTMENTS

Nkr. x 1000

Purchase of Rødsand 5,000

Mine

Mobile Equipment (Contractor)

Front end loader 2,000

LHD 2,500

Drill rig 1,600

Utility vehicle 200

6,300

Stationary Equipment

Move crusher 1,000

Road (1 km.) 1,000

Tunnel 100 m 500

Shaft 2 m x 100 m 500

Foundations 150

Ore bin and feeders 1,000

Stripping 500

4,650

Pumping Facility

Building 1,000

Installation 500

Pumps 2,060

Tanks 2,500

Electric 600

Piping 2,000

Unforseen 15%

Engineering 10%

Total

Less Contractor

8,660

2,746

1,831 

29,187

6,300

52

Owner Invest. Nkr. 22,887 $ 3,051
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TABLE 11 PRODUCTION ALTERNATIVE 2 - PRODUCTION

Production/Sales FOB Mine

Magnetite 150,000 mtn. x 140

Sand 50,000 mtn. x 25

Ilmenite 9,000 mtn. x 170

COSTS

Nkr. x 1000

21,000

1,250

1,530




Total Sales Nkr. 23,780 $ 3,170

Production Costs




Mining 600,000 mtn. x 15 9,000 9,000




Materials




Grinding balls, parts 855

reagents 100




955




Fuel 1,500




Wages 6,000




Administration 1,000




Interest (10%) 2,918




Total Prod. Cost 21,373 $ 2,849

Gross Profit 2,407 $ 320

Depreciation (29,187 10 yrs.) 2,918




Net Profit




Before Tax --511 $ - 68

Production cost per mtn. ore = Nkr. 35.62 or $4.74






TABLE 10 PRODUCTION ALTERNATIVE 2 - MANNING TABLE

Administration

Manager 1

Clerks 2

3

Mine (Contractor)

Mine Supt. 1

Pump Operators (1 x 5 shift)	 5

6

Concentrator

Mill Supt. 1

Lab Tech. 1

Operators (3 x 5 shift) 15

Maintenance Supv. 2

Mechanic 2

21

Total 30

54
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PRODUCTION ALTERNATIVE 3 RØDSAND CONCENTRATOR - MEISINGSET

DEPOSIT - TRUCKING AND BARGE

The deposits at Meisingset are very similar to those at

Rødsand. The big difference being that the Meisingset


ore has to be transported over the Sunndals Fjord.

PROPOSED PRODUCTION PLAN

Here again can one utilize a combined open pit and room and

pillar mining operation.

Production costs will be approximately the same here as for

Heindalen, but the additional cost of transporting the ore

by barge or ship over the fjord will make it about 10 Nkr.

per mtn. more expensive. Continued investigation of this


alternative seems, therefor, unnecessary.

The deposit could, however, be held as additional reserves.

55
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R TI NA A T R ATIVE 4 TRANSPORTABLE CON ENTRATOR -
SELVAG DEPOSIT

The use of trnqportable concentrators is nothing new.
They have been used in dredge mining for many years.
Polaris, the world's most northerly mine, was recently
developed utilizing a concentrator mounted on a barge.
The barge cost $4,455,000, but was specifically designed
and built for this operation. A recent purchase of a

normal 20 m x 60 m barge went for a price of $ 410,000.

The total capital costs for the Polaris mine amounted
to $ 89,000,000 (Legget, 1982).

The proposal presented here is somewhat different in that
it proposes the use of an old ship (50,000 to 150,000 Dwt.).
In addition to providing a ready made enclosure for the
concentrator, the ship can also provide the following:

Ore storage bins.

Dock facilities.

Housing and office space.

Power generation.

Maintenance facilities.

• The use of this approach also has the following advantages:

Cheaoer to build.

The investment can be recovered if economics change.
Can make development of smaller remote deposits feasible.
Better construction techniques under the controlled
conditions of a ship yard.

Can be constructed near the source of the mill
equipment and then moved as a whole to the site.

Deposits in very rugged terrain can be developed
without extremely high costs for mill site excavation.

55
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A cost comparlson between a new - standard type of concentrator

and a transportable concentrator utilizing used equipment

mounted in a ship is presented in Table 12. The production

	

capacity in both cases is 2000 mtn. ore per day. Prices for


the new standard concentrator are taken from (Ohara, 1980).

TABLE 12 COST COMPARISON OF A STANDARD 2000 MTN CONCENTRATOR

AND A SHIP MOUNTED CONCENTRATOR

Site excavation $ 4.5 million

Foundations 5

Building 8

Grinding pland 10

Prosessing plant 8

Power plant 8

Water 2

Storage bins 7

Dock facilities 3

Housing 2 


Total for new mill $ 57.5 million

Ship $ .5 million

Used mill equipment .3

Installation

Equipment .4

Electrical .4

Plumbing .3

Storage

Piping .1

Filters .2

Transportation .4

Set up .3 


Total for Transp. mill $ 2.2 million



PROPOSED PRODUCTION PLAN

Here again, the mining method will be based on a combined

open pit and underground operation. Fig. 20 and 21 show the

proposed mining methods. The proposed milI is shown in


Fig. 22„ placement of the mill is shown in Fig. 23.

The products will consist of heavy media, RBC and crushed


aggregate. Production quantities are listed in Table 15.

The mining is assumed to be done by a contractor delivering

the ore to the crushing for Nkr. 15 per mtn.

ORGANIZATION


This alternative will require 33 employees as outlined in

Table 13.
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INVESTMENT COSTS

Total investment costs amount to Nkr. 57,500,000 including

the contractors equipment which amounts to Nkr. 12,500,000.

The investment costs are outlined in Table 14.

A graph showing costs of used ships is presented as Fig. 23.

PRODUCTION COSTS

An analysis of sales and production costs is presented as

Table 15. It shows that this operation will have a net

annual profit of Nkr. 18,480,000. It also shows a• production cost of Nkr. 37.96 per mtn. ore. Or, at 0


profit there is no cost for the production of heavy media.

That is to say all of the production costs are covered

by biproduct sales.

CASH FLOW ANALYSIS

A cash flow analysis of this alternative is presented in

Table 16. It shows a payback period of 3 years and a


DCF rate of return of about 31%.
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TABLE 13 PRODUCTION ALTERNATIVE 4 - MANNING TABLE

Administration

Manager 1

Clerk 2

3

Mine (Contractor)

Mine Supt. 1

Concentrator

Mill Supt. 1

Lab Technician 1

Maintenance Supv. 2

Crusher Operator 5
(1 man x 5 shift)

Mill Operators 15
(3 men x 5 shift)

Mechanics 4

Electrician 1

29

Total 33

55
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TABLE 14 PRODUCTION ALTERNATIVE 4 -

Mine

Mobile Equipment (Contractor)

Front end loader 2,000

35T Dumpers 3 6,000

Drill rig 1,600

Utility vehicles 2 400

Hydraulic shovel 2,500

RE UIRED INVESTMENTS

Nkr. x 1000




12,500




Stationary Equipment




Roads 2,000




Stripping 1,000




Tunnel 300 m 1,500






4,500




Concentrator





Ship 3,000





Equipment 2,000





Installation 8,000





Storage bins 1,500





Transportation 2,500





Set up 2,000





Crushing plant 10,000






29,000




Unforseen 15%




6,900




Engineering 10%




4,600




Total Investment Nkr. 57,500




Less Contractor




12,500




Owner investment Nkr. 45,000 $ 6,000
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TABLE 15 PRODUCTION ALTERNATIVE 4 - PRODUCTION COSTS

Production/Sales FOB mine Nkr. x 1000




Magnetite RBC 50,000 mtn. x 400 20,000




Magnetite 150,000 mtn. x 140 21,000




Ilmenite 5,000 mtn. x 170 850




Crushec Agg.al00,000 mtn. x 100 10,000




Sand 50,000 mtn. x 50 2,500




Total Sales 54,350 $ 7,246

Production Costs




Mining 800,000 mtn. x 20 16,000




Materials




Grinding balls, parts 1,137




Reagents 133





1,270




Fuel 1,000




Wages 6,600




Administration 1,000




Interest 4 500




Total Prod. Cost 30,370 $ 4,049

Gross Profit 23,980




Depreciation (45,000 10 yrs.) 4 500




Net Profit 19,480 $ 2,597
Before Tax




Production cost per mtn. ore = Nkr. 37.96 $ 5.06




Or, at 0 profit, cost of heavy media = 0
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PRODUCTION ALTERNATIVE 5 TRANSPORTABLE CONCENTRATOR -

MAGNETITE SANDS

The mining of magnetite sands is also nothing new. New

Zealand Ltd. produces about 1.6 nillion tons per year

of magnetite concentrate from such ironsand deposits on

the North Island of New Zealand. Because of fairly recent


glaciation, the deposits in Norway are fairly small and

individually are certainly uneconomic. Combined, they


could be of interest for a transportable concentrator.

PROPOSED PRODUCTION PLAN

The material would be mined by a dredge that would then

pump the material to the shipborne concentrator presented

under alternative 4. In this alternative the ship would

be seaworthy and also serve as the shipping vessel. Fig.


24 shows the proposed dredging equipment.

In this case production will be based totally on heavy

media.

INVESTMENT COSTS

The necessary investment costs for this alternative are

presented in Table 17. The concentrator is essentially

The same as for alternative 4; however, in this case the

ship is seaworthy. The total investment costs amount to

Nkr. 64,250,000.

MANNING TABLE

The manning table for this alternative is presented in

Table 18 and calls for a total of 32 employees.

50



PRODUCTION COSTS

With the production of 200,000 mtn. of magnetite, the

production costs are Nkr. 35.65 per mtn. ore. Net profit

before taxes becomes Nkr. 13,050,000. Production costs


for this alternative are presented in Table 19.

71

•
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TABLE 17 LRODUCTION ALTERNATIVE 5 -

	

INVESTMENT COSTS

Nkr. x 1000

Dredge 2,100




Piping 1,000




Concentrator from Alt. 4 29,000




Seaworthy ship 19,000




Service boat 300




Sum 51,400




Unforseen 15% 7,710




Engineering 5,140




Total Investment 64,250 $ 8,566

•



TABLE 18 PRODUCTION ALTERNATIVE 5 - MANNING TABLE

Administration

Manager 1

Clerk 2

3

Dredge

Operator (1 x 3 shift) 3

Concentrator

Mill Supt. 1

Lab Technician 1

Operators(3 x 5 shift) 15

Maintenance Supv. 2

Mechanic 4

23

Ship

Captain 1

Navigator 1

Engineer 1


3

Total 32

73
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TABLE 19 PRODUCTION ALTERNATIVE 5 - PRODUCTION COSTS




Nkr. x 1000




Production/Sales FOB mine




Magnetite 200,000 mtn. x 140 28,000




Shipping 200,000 mtn. x 100 20,000




Total Sales




48,000




$ 6,400

Production Costs




Dredging 800,000 mtn. x 5 4,000




Materials




Grinding balls, parts




500




Fuel




10,000




Wages




6,600




Administration




1,000




Interest (10%)




6,425




Total Prod. Cost 28,525




$ 3,803

Gross Profit




19,475




Depreciation (64,250 10 yrs.) 6,425




Net Profit




13,050




$ 1,740

Before Tax

Production cost per mtn. ore = Nkr. 35.65

•
Production cost per mtn. magnetite = Nkr. 142.62 CIF New Orleans

•
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GEITSKAR- BOTNSKARKOPPER-NIKKEL-KOBOLT-SJELDNEJORDART

FOREKOMSTERI BERGKOMMUNEPA SENJA

t
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HISTORIKK

Forekomstene ble først oppdaget av Johannes Søyland i forbindelse

med ARCO's malmlettingsprogram for Nord-Norge i 1983. Når ARCO's


malmlettingsprogram ble nedlagt ) 1985 ble forekomstene og

prosjektet tatt opp av Johannes Søyland sammen med Tove

Brandtz2g.

Videre kartlegging og prøvetaking viste mineralisering av

kopper-nikkel og kobolt. Prospekteringen ble gjenopptatt 1


1987 og prøvetakingen viste også mineralisering av sjeldne

jordarter, litium og gull. (Se på vedlagt rapport, Fig. 10

og Tabeller 1, 2, 3 og 4.

VIDERE PROSJEKTERING

Det som kreves nå er et forprosjekt som inneholder:

Diamantboring (ca. 1200 meter)

Analysering

Kartlegging

økonomiske Analyser

Markedsføring

•
FORVENTEDE RESULTATER

Størrelsen på blottningene og de hittil lovende resultater fra

geokjemiske prøvetaking tilsier at forekomstene har en god sjanse

til drivverdighet. Prosjektet har mulighet til å skape

35 til 50 arbeldsplasser.



SULFID / SJELDNE JORDAFT-FOREKOMSTER

GEITSKAR, BOTNSI:AROG FOSSENG. (Se fig. 3 å 4). Dette dreier
seg om to forekomster som er lite kjent og ikke oppboret, men er
veldig interessant fordi:

Geokjemisk provetaking viser høyere innhold av kopper,
nikkel, kobolt og sjeldne jordarter. Noen flekker av
gull er også funnet. (Se tabell 1 og 2 for analyse-
resultater).

Begge forekomstene ligger på sterk nordvestgående
slepper eller strukturelle krysser. Fig. 5 er et
satelittbilde av Nord-Norge som viser slepper og
strukturelle krysser. Fig. 6 og 7 er topografiske kart
som viser sleppene og forekomstens beliggenhet. Bilde
1 og 2 viser sleppsonen på Senja der Geitskar-Lotnskar
ligger. Bilde 3 (fargebilde) viser godt bløttingen til
Geitskar.

Begge forekomstene ligger på sterk magnetiske anomalier
som strekker seg paralellt med sleppesonene. (se på
fig. 8 og 9).

Analysene viser at forekomstene inneholder opptil 0. 9% 
kopper, 0,15% kobolt, 	 0,6 % nikkel, 4/6  am/tonn
Scandium, 	 ?2, gim/tonn Lantan og /20 gm/tonn Cerium.

Lantan og Cerium er like verdifullt som Scandium.
Selvåg inneholder imme 50 gm/tonn av kun Scandium.

Geitskar har en blottning på 80 x 700 meter med muligens flere
lenser av lignende størrelse ca. 200 meter øst. (se på fig. 10).

Botnskar har en blottning på 10 x 500 meter med en lignende lense
ca. 1000 meter til syd. (se på fig. 10).



Fosseng har en tynn uregelmessig blottning, men som strekker seg
ca. 4 km langs elvebunnen eller sleppsonen.

Begge områder ser ut til å være veldig gode prospekteringsmål.

MAGNETITTSAND FOREKOMSTER

Vi kjenner her til syv sand-forekomster. 2 ligger i Vesterålen,
en i Ofoten, 3 på Senja og 1 på Stjernøya. (se på fig. 3).
Analysering av forekomsten på Senja viser innhold av 	

fin.
es

kopper, 	 fr* nikkel, ..??	 kobolt, />  % jern,  2y-dr4

gm/tonnScandium  //(2  4,witonn Lantan og  7,0 gm/tonncerium
(se på tabell 1 og 2).

Disse forekomstene er for små for vanlig bergverksdrift, men kan
godt være billig tilleggsmalm for Selvågen eller et opprednings-
verk som bygges for Geitskar-Botnskar forekomstene.

ANDRE FOREKOMSTER

SKJELLSAND

Det finnes store mengder av skjellsand både i Nord-Norge og i

• Trøndelag. Jeg mener at dette kan være en billig malm til
produksjon av mikroniserte filler til malings- og plast-
produksjon. Et enkelt laboratorieforsøk kan bevise dette.



BUDSJETT


Diamantboring (ca. 1200 m.)

Analysering

Relseutgifter

Konsulenttjenester

Lønn og Admin.

NKR


500.000

50.000

50.000

360.000

200.000

SUM NKR 1.160.000

•

•



TIDSPLAN GEITSKAR-BOTNSKAR

JULI AUG SEPT OKT NOV DES

Diamantboring

Analysering

Kartlegging

økonomiskeAnalyse

Markedsføring
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Labt Au, ppm Ag, ppm Cu, ppm Co, ppm Ni, ppm 2n, ppm Ba, I Fe, Z Ti, Z

TABELL1

Li, ppmSr,ppaSe, ppm

613 7802-I (0.010 (0.5 240 78 58 190 <0.02 27. 3.10 4 64 1
614 2 (0.010 (0.5 120 110 50 170 <0.02 24. 2.60 3 80 1
615 3 (0.010 (0.5 160 120 64 160 (0.02 24. 2.70 3 35 1
616 4 (0.010 (0.5 130 34 34 190 <0.02 24. 2.70 3 59 1
617 5 <0.010 (0.5 100 60 15 160 (0.02 24. 2.70 3 47 1
619 6 <0.010 (0.5 93 26 25 190 <0.02 28. 3.10 3 39 K1
619 7 (0.010 (0.5 55 88 12 180 (0.02 27. 3.00 2 32 1
620 8 K0.010 (0.5 86 84 21 180 <0.02 26. 2.90 3 59 1
621 9 (0.010 (0.5 55 110 24 180 <0.02 27. 3.40 6 44 I
622 10 (0.010 (0.5 52 100 15 180 <0.02 29. 3.20 3 jJ <I
623 11 (0.010 <0.5 72 83 15 200 (0.02 27. 3.10 4 37 <I
624 12 (0.010 (0.5 56 93 17 180 (0.02 26. 2.70 4 30 1
625 13 (0.010 <0.5 44 82 10 150 (0.02 25. 3.00 3 47 <I
626 14 (0.010 (0.5 45 73 9 160 (0.02 24. 3.10 3 53 1
627 15 (0.010 (0.5 43 97 11 190 (0.02 29. 2.70 3 26 (1
629 16 <0.010 (0.5 360 100 110 170 (0.02 25. 3.10 3 48 1
629 17 (0.010 (0.5 390 88 100 170 <0.02 26. 2.80 4 67 I
630 12 (0,010 (0.5 110 100 51 160 (0.02 24. 2.60 3 57 1
631 19 (0.010 (0.5 79 68 14 170 (0.02 23. 2.70 4 67 1
6.). 20 K0.010 (0.5 300 95 110 170 <0.02 24. 2.70 3 50 1
633 21 0.010 0.5 32 5 20 18 0.05 6.0 0.44 22 55 4
634

625

22
23

KO,010

(0.010

(0.5

<0.5

240
72

100
12

190
42

80

91

0.03

0.06

15.
4.0

1.30
0.71

23

52
100
230 ci,11,74-5;:erepHI

1952 24 <0.010 <0.5 71 4 3 13 (0.02 1.3 0.09 6 49




1259 25 (0.010 (0.5 13 (1 (I 3 (0.02 0.25 0.03 12 240




1860 26 ,.nclin (9.5 130 17 39 77 (0.02 4.3 0.10 21 100 2 6ei44
1261 27 (0.010 (0.5 65 3 (1 3 (0.02 1.1 0.02 7 91




1862 29 (0.010 K0.5 110 9 9 38 0.08 3.7 0.57 9 340




1963 29 (0  010 <0.5 12 I (1 15 0.03 0.75 0.06 7 120
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TABELI_1
).3npIea Lant8:,ppe La,ppa Ce,ppn Nd,ppt St,ppe Eu,ppm Yb,ppm Lu,ppa 1J,pp% ppa

61: 7NO2-1 å? 1.3 <3 (.5 1.3 0.4 0.6 0.11 K1 <1
614 ,
_ 79 1.4 <3 <5 1.5 0.4 0.? 0.13 <I <I
615 3 7E 1.4 <3 (5 1.4 0.5 0.9 0.14 (I <I
616 4 79 1.5 ..
' <5 1.5 0.6 1.1 0.11 <1 <I
617 r

J 24 1.6 <3 <5 1.6 0.5 0.9 0.14 (1 <1
619 6 73 1.3 4 <5 1.4 0,4 0.9 0.11 <I <I
61? 7 " 1.4 6 <5 1.4 0.4 0.9 0.14 (1 <I
620 8 76 1.6 2 <5 1.5 0.4 0.8 0.11 K1 <I
621 9 65 1.2 6 (5 1.2 0.3 0.7 0.14 <I <I
622 lo 74 1.4 3 K5 1.5 0.4 0.9 0.13 (1 (1
622 11 66 1.1 4 <5 1.2 0.3 0.6 0.10 <I <1
624 12 79 1.6 4 ‘J 1.6 0.5 0.9 0.12 <I <1
C.:J 13 58 1.2 4 <5 1.2 0.3 0.6 0.07 <1 <1
626 14 23 2.0 4 <5 1.9 0.6 0.? 0.15 (1 (1
627 15 61 1.2 <3 <5 1.2 0.4 0.6 0.10 <1 <1
622 16 59 1.2 6 '..l 1.1 0.4 0.6 0.06 <I <I
629 17 85 2.4 7 <5 1.4 0.3 0.9 0.12 (1 <1
630 19 70 1.3 4 <5 1.3 0.5 0.8 0.12 <1 <1
631 17 64 1.2 <3 5 1.1 0.4 0.9 0.12 <I <I
632 20 63 1.2 6 <5 1.3 0.4 0.? 0,10 <1 <I
633 21 18 29. 40 20 3.7 0.7 2.2 0.32 5 6

II, 634 29 29 16. <3 <5 4.2 0.6 1.9 0.25 2 <I
635 ‘..,"'  15 28. ,...'7 23 4.4 1.2 1.5 0.27 3 7

1952 24 1 3.6 4 <5 0.1 0.3 0.3 0.10 <I <I
135? 25 <I II. 9 <5 0.1 0.4 <0.2 <0.05 <1 <I
1860 :c"'  46 39. 56 <5 5.1 0.4 1.6 0.27 , <1 2
1261 27 <I 3.2 3 <5 <0.1 0.2 <0.2 <0.05 <I <I
1962 22 14 92. 170 9 17. 1.2 3.6 0.43 2 7
1962 29 (I 34, 26 <5 0.3 0.3 <0.2 <0.05 <I II

..,

-5-7-51;knAier

%"$<.c

2:,ÆpIe4LaA As,ppe St,ppe ppe W,ppa Ta,ppa Cr,ppo

613 7H02-1 <2 (0.2




(3 <I 70
614 2 <2 <0.2 <5 <3 <I 45
615 3 <2 <0.2 <5 <3 <1 46
616 4 (.2 <0.7 <5 <3 (1 36
617 J <2 <0.2 K5 <3 (I 40
612 6 <2 <0.2 <5 <3 <1 56
617 7 <2 <0.2 <5 <3 <I 30
820 c <2 <0.2 <5 <3 <I 27411,621 9 (2 (0.2 K5 <3 (I 22
622 10 (2 <0.2 <5 <3 <I 23
623 11 i2 <0.2 <5 <3 <1 20
624 12 (2 (0.2 <5 <3 <1 31
825 13 (2 (0.2 <5 <3 <1 21
626 14 <2 (0.2 <5 (3 (I 20
427 Ic‘J <2 <0.2 <5 <3 <I 17
629 16 <2 <0.2 <5 <3 <1 54
627 17 <2 <0.2 <5 <3 <I 86
630 1G <9 <0.2 <5 (3 <1 35
631 I? (2 (0.2 <5 <3 (I 30
632 20 <2 <0.2 <5 (3 <1 56
823 21 12 ,r ,,

(3 ',1 100
624 22 16 <0.2 <5 G <I 95
635 23 <2 <0.2 <5 <3 1 64

1959 24 .2 <0.2 190 <3 <1 3
12:7 :5 <2 <0.2 <5 <3 <1 2
126,.. .6
'' <2 <0.2 <5 <3 <I 120
1261 27 <9 <0.2 (5 <3 (1 2
1962 28 <2 <0.2 <5 <3 1 32
1262 29 i'.^ <0.2 <5 <3 (1 :7



NORSK JERNVERKAS
,DIV[S.JONMETALLURCI
Rjiniak Lab.

ANALYSERAPPORT

Materiale

Oppdragsgiver

Oppdragetsart.

: Stein og sandprøver.
Pr.overmottatt25.09.85

t4. Søyland,Tana

: Elementbestemmelser( Co,Ni,Li,V,Fe) i
samtligeprøver.
Magnetittandeli sandprovene.

1
2
3
4
5
6
7

8
9

Prøvemrk.

Steinprøvefra BergsbotnI
ø ø II

I, ø ø_ III
ø ø ø IV
Sandprøve,85 I

Eandpr;ve , L.K.LnyaLten
Efsfjord

Fd

14.8
15.8
8.8
17.5
11.1
7.1
8.8
2:7

Fe304

-
-

0.85
0.60
1.95
0.83

Ni

0.36
0.21
0.61
0.14
1.03
0.36
0.69
0.21

1

Co

0..040
0:13
0.030
0.048
0.004
0.003
0.003
0:002

Li

%.




V

0.048
0.050
0.028
0.057
0.009
0.009
0.011
0.004

0.001

< 0.001

(0.001

<0.001

0.001

0.002

0.001


<0.001

• Merknader:

Uttrektmagnetisk-jern(utenviderenedknusing)ga et ureint produktog lavt
utbytte.Materinletble derfor fri-Maltfor magnetseperasjon.
Sikteanalyseble derforikke utført.

Moana, 16.12.854Ri  

/ /f,r

T.kyliussen



TABELL 3NOkSK JERNVERK AS
.1)1V[SJONMUALLIECI
1CjcmiskLab.

ANALYSFRAPPORT

Stein og sandprover.
Prøver mottatt 25.09.85

J. Søyland, Tana

: Elementbestemmelser ( Co,Ni,ld,V,Fe ) i
samtlige prøver.
Magnetittandel i sandprøvene.

Materiale

Oppdragsgiver

Oppdragets art.




Fd Fe304




Co Li




I 14.8 - 0.36 0,040 0.001 0.048
II 15.8 - 0.21 0:13 < 0.001 0.050
III 8.8 - 0.61 0.030 4 0.001 0.028
iv 17.5 - 0.14 0.048 < 0.001 0.057
I 11.1 0.85 1.03 0.004 0.001 0.009
II 7.1 0.60 0.36 0.003 0.002 0.009




8.8 1.95 0.69 0.003 0.001 0.011




2:7 0.83 0.21 0.002 <0.001 0.004

, II, Prøve mrk.

i Steinprove fra Bergsbotn
2 0 - u n
3n n n- -
4 " II II

5 Sandprøve, 85
6 n n

7 Sandprove, Botnvatten
g n

Efsfjord
9

• Merknader :

Uttrekt magnetisk.jern (uten videre nedknusing) ga et ureint produkt og lavt
utbytte. Materialet ble derfor fri-ffialtfor magnetseperasjon.
Sikteanalyse ble derfot ikke utført.

Mo iltRana,16.12.85

Tkyliussen
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34

ASSAYER “7142



(31: 53\1

YOCK

F. 

os.)Ott. rn .

brt. .

1 4 3 6

L.A.b U Ni co Sc..

ta 1.'ak io 2 220 ti

59 o.
`46 3.5 i q

I .7 230 9

4 1z.

	

1.1 3b

i+4 zi.

	

5. z
clob 650 1-15

4-11 13. o 100 ati
z.3o 52_

	

7 2.

	

io 149

5 i. 53r1 caLi zet

z . 1oo 945
610 3 o SZ

54 9z.

2t.I.
549 3L o9 q Z7

51 Co5

	

LC- cain

31 t-1
31 I
33 I 35

54 O NO

31 13 Ilo
38 q 5

Liti 19 33
) 2-3

32. 	

2

3

7

9

10

12

13

14

13

14

17

Is

19

21

21

71

24

24

32


fl

å

13


16

P. cc,



303 5718
01 13 19E2 12 : IFFIHG CWHEC TIOH 2:13 5718

FORM NO 85-208

N TCO 1,* US•
K 12-

SON 10,1
3

FAx o 4i % -459 I
4 6

S9J0 r/W__K
tab Ft

#
P4i Og Se..

	

(03W
I

1 2.5. I l0 50 9g 10

	

f037
2241* LIS 9

	

38
3 3 i . Llio 50 1W I

	

is,39
4

14 29. 9

	

410 6 25. 160 1 1Z

	 Lial___
6 to 2 . 2.10 9 I mi 73

	

(942 	
, i 2.7, 240 ICes (ai

	

(oLi3
	 a 65.

	

—411—
(444 	

,
9 22 . 330 1 (08

U14
,0 I . z30

	

4-)4,
11

I 160

	

1

12

2. 300 1

14
n

1 13. 260 75
%.,

	

49 14-I - 3. 150 1 Ro
50

 ,
15 2.1. 8

51
 14,

Ico 27. 110 I 99 (62-

	

(4 2
11

I-1 22.0 cr9 to

	

L053
,e i 230 cl 1,4 G8

	

to5L-I
19 19  _22. I -19 1 Ct

	

6 55 	
,

ab i. Uo0 I 37 -7

	 loSlo 	

21

21 Iio (o5

	

1051
22

2z. 220 ci / 13 LI

	 (o_52L  
 n

2_3 _.22. 19
6

24
21) . 250 I 10_ 


 IDfao
75

10
 (46I

 26

2-1.0 13o

	 (afal
2

2.1 o 15 Lo4)
9z 4-)

L5‹044
n
30 	

I I 2_0

Lp(.05 30 I • 110 `15 L/3
31 .ti 5 ii LIS 1 8

	 idg3
,

31 _23. ,90 39 <i 9

WW9_  
,3

I u. , 3 "Za2,
6210 3L4 i5. 3

	

.(.0i
n

35 -72 120 i 29_
C272. 

1,
5W L1__.. 5__g ._. .. a173....

4)73
11

f /3 b-c, _ _ _ L1ity i o 




(_roe.K. La_b S

I cuo ore. azo
2

2-15 0.05

6
0.35

17
7

io. s5 	
1-14 2.6


9

	

/-15 3.1

	

F. 39

	

P. 1

	

0 3.3

	

F. 1 1.9
13

I +aj I 52. 1.0
Il

15


1.6

17

Q, 	

15

19

0:78 

21

/2


13


24

(Å:P
75

74;

F. .

F. 2h - 4.40.


39 O. 1 0.5
g-10 0.01
4-11 0.03

0.01
243 0.01 6.8

3
1-1
2-18
55

	 14en
2-10 2_

in

3



78

LEGEND

111V MAGNETITE DEPOSIT

fir
TITANIFEROUS MAGNETITE DEPOSIT

MAGNETITE SAND DEPOSIT

SHELL SAND DEPOSIT

o QUARTZ SAND DEPOSIT

SULFIDE DEPOSIT

OVERTHRUST•

GEITSKAR-0
r-

BOTNSKAR
2

Y\?‘

/

SENJAY
e \-/- ---4_ t

FINNSNES -----£. --)"
( 0

-4.4, 671, 672,

111

1805,1812

ROLL
r‘c.  ANDORJA

\ '
CI1 634

r

FIG. 3

1

2

O
TJERNØY

fOSSENGir0 TLA
SELVÅG

HARSTA

1

Dato Konstr:Tegnet Godkient MMestokkBOGEN

4/
21- 3- 87 JS JS I I miII

DEPOSITS IN

NORTHERN NORWAY
ERIKSTADF D

5

•

ALTA

NARVIK

fn 1030,

667, 66

fl

.S1:24
Erstatrung for Erstattet iv

TFOMSØ



Li_

.. i
k!s?„,M" I i 1 ' '

I t.„,..
,, it Arc._ biip<

ro.^, ...‘',44.•••Isrl'ior‘L•rer-WL1

(9.- '''

l'agifir'iSt'llC;41,11CUT,?._tgi:,':, -,,,,1,
81n

r '‘..-. • l''',rtuno
S5S, .090 •

 
N._

ti

10trod-

4:"?
'•

 
a 9

1;87;

JVUZUS::;.4

A'PCI Uts'.

pin veenAti

, r1ryik

1,11

6„
g

99M)09

V“Vir•S
4.$),‘

.)4
tupr4 9.905

I tiaj

)).

ONn '

01).),Q.

1-0

I ,,,

S

)
..nr) ' f•)

.....-.9. 1:11I
in

Ens1,....., u41)))
, r ' .. Z

..-CC'

-,.. 1--1:1.,.,
,I.,

.0).`1( UON

JaiNT,

mIng.,

177 tys,

r'

Q61,4 G

9 •
V5-7.7 r„cy,' •

ttr gc,„, 7

•

r

„„.

-
,

se.

	

998 ,
•• ••••!ll

i(:g,•• % tialt»..,>, U„ f.
a

	

0, . •••1° (..0 111;!5a,
7

,.;,- irrO,

ti
us•OJ'I ,..

14.


"

? ..s. ,!'., 1111)),, 1") 9

	

vj S." lis, -I,‘ 03

ein i los 1..,); .. [ ''..•
.15r)

Ai ,..,

il
99.

'rn9.1),),H 4 •••/_9' 7 .91,,.„, s : .
..-1

§...4 r

i anau

I.

•

•

en.  
spi: • .2

I 0

vi k„,‘ • .7K ”04.015

/°))), fifi f 09”),,
min

329„,

i` clt"

Jj›,
I°11`J,

I" I

r • i49n,
P111 10

0 w r ,

"Lt9rlYi

4 11

, )/'
„

/Itt
utpthi Du,

”e7).„-
u7 .177 1.1ni'„

 •• •••CIOJ•A

Jf

LeS8-

5(7•11Punk,. . , oe
.i."1”;,

Z58 h i
••• " ritu  • „er "0-7 ----, rgt

[1.171 ou
r- ,J, , iis..- or. ., ..2

	

)194.9i Itio,-,„,.„, 22.4: • +
c. r

	

' ''01), 1 I ii ...,, , 0

	

1. S i],

‘

(:
C.ti?

	

, .,„,,,. ‘, • 0„07.

, , ,, k w

	

' -,,,, ,„I
i 2'Z' s..--

,,,,,  ),..

	

Z 9 c.'•
.„,„

- il• 3. i'D
s)

0 . e),.47.74

jr0
,..,, &j. ' nsL'r I n

ira -", inu-s L,,,

..")
i

7,4],
/

/ 	 rten .
.1 Or,,N I''

	

"S cc. V
'..

	

sn Plotp,„,,,,v lr 14.1fl \
1“).." • l

Ir ts

.-ti• p p,ii Ia II 7ii,

	

411r /
S '

0 % 7 .‘si Ni

	

.....( : ., • L...,

	

,,,...,lifri . , I l

...ts
....y.. 0,.

	

0 .... '

	

VI ••• n ' 10114

	

L. kt.,;.1/4.•I ' ..) allr;
CC ar•‘"....., i .•

	

'.0.,f00,nc-.- 9 4.. ".

„ 02' ' ' .9) .),,..,2,,• "^ •,,,

) ,,..;:

r

0


0


0

—0
0

FOSSENG

-

Lu

0

LOCATIONS
GEITSKAR

-BOTNSKAR

DEPOSITS

-

«Ptar
,

:0 frv,61

., E..,,
/0: 


91
, .

	

4 St '"--•$ -„tislunoin„

	

3 -;-L:TH.
'''•"°1')P,olu„ j. '71. • ). V

a,.1 , __:,..

tZ.H.19F.Q31/,: Hr. „ i
(

r".T :. ' •) „

•

e.c„,s,i_-,..__9_.p_i riii.,

-n-f r:- ..;."-.•;	 'l''
	3 1  . ir

)),-

.-o,-,,,-;,;-.; rc',..veD
-;--,-, i's -'-«- cia —-9

Lj.:

M1 ..2. I)i..
9, 1r

;t)
‘r,s,,,r771.112,

t,‘ ,Q, ,111•74.01s,,,m.br

A b v
N

)).

r
it I

fri

9

LL Lii LTD

• •
9tL SN SN ?,OPISN / 7 (11I HONHHOI SV



•

*-
. 

. t).1•..2

: '.,

 i-je—•

i

.
. •

" ,,_

6.

,

-› •-•
't4

.„:4:...,

'

'3,-...r.1

' *)

-. 7 .-..;:.;:f

;

.1Ø212'

FIG. 5

SATELITBILDEAV NORDNORGE



Lifjellaksla

2:1:0 nons!: it-gnet

28 —9— 87 J S I 50 000

Sncir-Ven
L,rav

2 (—------ 83'

Irnekobgen

di. vY

Kneppen (

k

\fr
41.„,

.:Psk Funrni r krokangelh9"
,

e!,

,•.
,

,Krok-

rmilsh" ' '11å et < ' '
., 40

,•
-cenKr:r);(.-n . IL"79'; "s;

åa
- - •

t •C I Sl'ett691

Jenteb
-1'`	

_

-

ri;ndoull
I

.1;•rgut,1-‘,"1
un

'Kobb

r iggen

-

Rundkolilenj

finl

-31-

kl,r;

.Dunntil.hq"
Jektekjelein

tneolL

V B /

„
FOSSENG DEPOSIT SHOWING
STRUCTURAL TRENDS BARDU 1432 I

FIG. 6

111

111

ere

Ibiyland



28 - 9 - 87 ; JS J S I 50 000 V B /
tning tor

GEITSKAR - BOTNSKAR AREA

WITH STRUCTURAL TRENDS MERJORDBOTN 1433 .):2"

FIG. 7

Jr-

A.\

-,. ,/,

-

• Bitne fl,
'

,Tebbeltuva
Krut1,4-

QEliKAR 	
10


11',' 11 '
I

Purka

\

Br c i d

Tverr-

tjellet

99

StorFiellet

'KtorI I t.t.L:sboto :

••• :'*•••  ":

4tittrt,s
96 03'.

Snall

.,,
R
r

e /1 1

(

/

dronhe

' Litte,esten
_


kTm erku ltnakr or,.

•
Skalutan

Botn-

nden

K rtt n vtla-ltrn_

Krokelvtinden

Hur M d.••dc



•

•

28 - 9 - 87 JS 250 000 V B /

AEROMAGNETIC MAP OF
THE FOSSENG DEPOSIT NGU - NARVIK

FIG. 8



•

•
^^;"'",'

I Int,

,

28-9-87 JS 250 000 V B /

r yr

„

AEROMAGNETIC MAP

OF SENJA NGU - TRONISØ

FIG. 9



6 5 4

•

\*.

RSFJORD
Sg

GEITS A
\ ø

639

Bringtinden

Gg

3‘

Gg

1858 -
1863

LENS A %
— \

‘1/4 862
<NRoalden

Gd

8 7

4>0

Qd
Gd

762

Gd
Gd \

Stor Brusen
(564

\

	

N S

'‘‘

N

111 1019\ll

rin

Gd

	

BER ISKAL\A D • ERGS1301-

\ 101

Lutalk\\
5 ,6, •STEINFJORD
670

Gg

874

\Stot Hesten

3

\ \

Gg st

2

LEGEND

Skaland Gneiss

Granodiorite

Quartz Diorite

Granite Gneiss

Gra ni te

Migmate

Sg




Gd




Qd




[Gg




[Gr




Ms




[Qu Al luvium

Contact

eie Shear Zone

:1)

A
S

UHUKOPI

\

	

\ 1
\*

\

1\ ks Sg \

19E-F?GSF-JORD \
\\* \

1

07-:\  C\
BOTNSKAR

CGd LE,NS 8
In9njheesten

Sg \\ t»

	

\ 7, 

\ N 1 \ (--. 669 I 67 674

\

%.,....,Sg ----
__--

Storrno 4

973
<1

LENS
1

Gd \

" _____________

\ C

\

\
\
\

Gg
\ N ----- --- •9 /

8 ".--, N.
/ Sg \ \ "-...

---

__--- -/-*NN Gd ) Sg /

Q u

\ Ms \ \ ---,.._

	

) /
Gr

\„ ------ —

\
Qd /.... -C.-- --,\----" Dato Konstr /Tegnet Godkjent

/ ) 5 -10-87' JS
I

Malestokk

\
\--,...„ Q1.1

/\ *V‘141'14 -_>•-•---.

Sg Sg\ \ \ , /,../ --...

GEOLOGY OF NW SENJA
Q d

A;

r -I\

Q d
Gr

/

.,ru

GEITSKAR - BOTNSKAR
13 r on 1;

JS 1 50 000 GEOLOGY BY NGU

11,111M•1~"

44

Sul phides

Graphite

Sample Locat ion

Triangulatin Point

Erstattung lor Erstattet av

V B /

FIG 10



•

•

28 - 9 - 87 J S J S /

AERIAL PHOTO OF THE

BOTNSKAR AREA
WIDEROE PHOTO
L 7 4945

BILDE I



•

,

•

28 -9 - 87 J S J S

AERIAL PHOTO OF THE
GEITSKAR AREA 


V B /

1
1 WIDEROE PHOTO
I J 9 7528
,

BILDE 2



BILDE 3

GEITSKAR FOREKOMSTEN

"



PRODUKSJONAV MIKRONISERTFYLLSTOFFERFRA SKJELLSAND

FORSLAGTIL FORPROSJEKT

AV

JOHANNESSØYLAND

DEC 1, 1987
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RESERVER

Det finnes store mengder av shjellsand langs Norges kyst.

Området rundt senja og andre steder i Nord-Norge samt området

rundt ytre Sør-Trøndelag har meget store forekomster. Disse

forekomster er omtalt i NGU Rapport-94 og og er vist på


kart her i Fig. 1 og 2.

TIDLIGERE PRODUKSJON

Skjellsand har vært produsert 1 Norge til bruk i hønsemat og

11
andre jordbruksformål, men aldri som fyllstoffer. En enkelt

undersøkelse 1 "Minerals Yearbook of 1966"viser imidlertid at

skjellsand har vært produsert i USA til bruk i sement og også

som fyllstoffer i maling og plast. (Se på Vedl. 1)

MULIG MARKED

Den siktede marked er 1 første omgang mikronisert fyllstoffer

til bruk i maling og plast, men vi vil ogsa ta sikt på å selge

produktene til jordbruk og andre industri mineral forbruk.

FORPROSJEKT

Det som kreves nu er et forprosjekt for å undersøke:

Om et akseptabelt produkt kan lages. En enkelt


laboratorieforsøk kan bevise dette.

Om prosjektet økonomisk drivverdig.

Forekomstene.



',,:rprosjektetvil bestå av:

Kartlegging av forekomstene.

Oppsamling av prøver til et oppredningsforsøk.

Oppredningsforsøk.

Markedsundersøkelse.

Markedsføring kontakter.

Økonomiske Analyser.

Oppredningsforsøket yil bestå av:

Utsikting av store skjell, stein og planter.

Cyclonisering for å skille skjellsand frå gråberg.

Utvasking av alkalla.

Nedmalling og mikronisering.

FORLØPIG ØKONOMISK ANALYSE

En enkelt analyse basert på nåværende priser for kalkmel og

forvented kostnader viser lovende resultater. (Se på Tabell 7)


Prosjektet kan skape 21 arbeidsplasser. (Se på Tabell 5)

•

•



BUDSJETT

KARTLEGGING OG PRØVETAKING

Relseutgifter

Konsulenttjenester

Analyser

Lønn og Admin.

OPPREDNINGSFORSØK

Reiseutgifter

Konsulentutgifter

Analyser

Lønn og Admin.

MARKEDSUNDERSØKELSE - MARKEDSFØRING

Reiseutgifter

Konsulenttjenester

Lønn og Admin.

NKR
20.000

60.000


5.000


30.000

10.000

80.000

15.000

30.000

25.000

120.000

60.000

ØKONOMISKE ANALYSER

Konsulenttjenester 120.000

Lønn og Admin. 60.000

SUM 635.000



TIDSPLAN SKJELLSANDPROSJEKTET

MARS APR MAI JUNI JULI AUG

Kartlegging
Prøvetaking

Oppredningsforsøk
Analysering

Markedsundersøkelser

Markedsføring

økonomiskeAnalyser



TABELL 5

MANNING TABLE - SHELL SAND PROJECT

Administration

Manager 1

Clerk 1

Salary + Ben.
Nkr. x 1000

450


250

Dredge




Operator (1 x 2 shift) 2 250

Concentrator (Ship)




Mill Supt. 1 300

Lab Tech 1 190

Operator (3 x 3 Shift) 9 250

Maintenance Supv. 2 275

Mechanic 2 250

Electrician 1 250

Navigator 1 300

Total 21
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TABELL 6




INVESTMENT COSTS - SHELL SAND PROJECT




Nkr. x 1000

Dredge




2,100
Piping




1,000

Ship




20,000

Concentrator




10,000

Service boat




- 300




Sum 33,400

Unforeseen 15%




5,010

Engineering 10%




3,340




Total Investment 41,750




DUF Grant 5,437




Net Investment 36,313

•



TABLE 8 DISCOUNTEDCASHFLOW - RATEOF RETURNANALYSIS

ANNUAL
TAXES NET PROFIT CUM. NET NET CASH

AFT ER TAX CASH FLOW FLOW

TMAL INIAt. TRIAL a RIAL

	

INTEREST RATE 25•4 I NILOEST RATE 1‘2% INIEREST RATE INT EREST RA TE

	

PII ESF.NI PRESENT PRESE NT PPESENT
FACTOR FACT 011

VALUE
FACTOR

VALUE
1 FACTOR

	

VALUE VALUE
YEAR INVESTMENT

OPE RAT ING DEPR TAXABLE

INCOME & DEPL. I NCOME
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PROPOSEDNON-COMPETITIONAGREEMENT

We the undersigned are interested in examining the

project as presented by Vesterålen Bergindustri A/S.

We accept the condition and agree that,should we decide not to

participate in the project under the terms presented, we will

not attempt to take over the prospect area,or establish a

sifailarprojed in Lhe near vicinitY, or adopt any new process

which has been presented by VBI.

We also agree not to disclose any of the received data to any

third party.

Firm Name

Representative

Place Date

•



PROJECT FINANCING PROPOSAL

PREFEASIBILITY STUDY - CAPITAL REQUIREMENT Nkr. 100,000

Ownership Rights

Johannes Søyland - Idea Investor - Nkr. 100,000

50% 50%

PROJECT - CAPITAL REQUIREMENT Nkr. 10 MILLION

Ownership Rights

Prefeasibility Investors Project Investors
Studie Nkr. 10 million

50% 50%

*


