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[ O0E the present commpany was formed with Dl
wepian and Swediab caprtal, dJdeviate ring Prerprarnn, aniel &0 poeer
prlavd el panbaay verre constrrcted, dn apite of many R
cetinates, provaal ore praduatly toereased oo anonand atiel son
the company felt justified in sinking the present maim shaft,
Labour disputes and lockouts tolowed and it was not until a
cinking contract was signed with the Long Year Company ot
the 11085 AL that any substantinl advavce was made:  theyy
aontv=Towr man tearn sank [o the 380 horizon i the Sixlecn
prontbe from August 19150 "Fhe way was then open Tar renewed
mining activity which continned steadily until the present [HEY
when the mine 1s faced with final closure,unless substantial new

ore reserves are saon iscloserd,

Qrkla Grube AJB 15 the larpe and well established Nor
wemian Dmance house which foday owns and operates EBlkeny
nriree, haviog constracted hoth o bvdro-clectrie s Dhesves el an
chtectrie roalway (llu- frrat o Ii--:'\'..ly). for mevyve Lh= mninrge in-
terests at L kken,  Unti] 1962 the mime was engaged in the pro-
druction of & conrse lunp ore froon shich copper matte and sulphur
were ohtained at the smiclters aperated hy the company ol nearhby
Thamshavn on the Trondheimsfiord,  Taploitation of urapean
natiral poas reserves, however, murde available a cheap new raee
material for aulphnrie acid manutacture aned this led anewitably
tov o sharp dectine o the sulpliny marvke!:  cantinued operation of
o Thamshavn synellers became no Jonger a viable proposiaan
and they were closed down, From the fine grained cuprilerons
pyrite ore the mime now only produces a hulk concentrate. all
af which is exported to Northern Germmany,  Except for the vears
of World Wav 1T, miine production had averapged about hail-a-
millon tonnes annaally [rom the carly 19207 unti] 19620 Sivce 1he
price for the concentrate has now atlen from around Ke 250 1o
only Kr. 95 per tonne, production has heen cut by 50 per cent.
and now rests at 230,000 tonnes per vear,

A closely knit community with a mining tradition,
1Hkken has bittle history of militant unionism, By Norwegian
standards workers at FHkken have heen well padd throneh the years
s i wonld seern that the connpivny boa deaplayed o dophdy bene

volent aflinde toward s therm, When, g 19620 the vaprdby oo



tracting sulpliee markel forced apan the company a radienl
programyme of rationalisalion, a lorge reduction in the labonr
force was achieved with remarkably little discord,

Al the present time a reduced market is not the onty
problem facing Orkla Grube; depleted ore reserves are alson
major cause of concern. Since mining began under the present
company, the ore has heen extracted by shrinkage stoping - con-
ditions heing emipently suitable for this method,  Now, however,
the mine has reached that stage whoen the only work remaining
comprises removal of rosidual ove from the stopes topgether with
pillar extraction, Thus life is agsurved for a few more yeavs
but new sources of ore are a vital necessgity. One new are hody
1s known to exist nearby; its extent, however, is al presend
largely conjectural and its exploration, fogether with a ve-appraisal
of the mining methods currently in hand at the miine Tormmn the

subject of lhe "experiment' ta be described.

"Diificult Geology increases Risks

At least a rudimentary understanding of the gealogy of
the mine is neressary to appreciate fully what is invalved in
the proposed exploration programme.  lake other pyrite depogine:
in Norway, the ore hody at Tlldeen les in a ayncline of Caliddonian
age which now exists asadenuded imountain chain similar in
appearance to parts of Northern Scotland.,  The country rocl is
grernstone (inetamorphoged lava) and pitlow lavae are comrnon
in the area. There are three ore bodies, the shape and position
of which have been largely determined by tectonic folding - they
are lens shaped and somewhat drregalor but as a general rafe
tend to plunge to the weat,  Hovedgruben (frans: the main mone)
is the largest of these and originally had proved ore rescrves
of about twenty million tonnes; the remaining two ore bodies,
named India and Bakindia, run parallel to Hovedgruben but sre
much smaller and to ail intents and purposes are worked out.
All three peter out into stringers against a large and welt-defined
c¢lay gouge to the west, hat another ore bhody has been discovered
still farther west about four hundred metres deeper than the pees
sent workings: 1 is avound this that a major new development
is centred. Geophysical methods of exploration have indientaeed

the likely presence of an ove body but can give no reliable infor-



matian reentveding its probable extent because of many mis-
feovdhime ancoatios in the sereeavndinge <Veata, Pisanand e
Was comfrerned the presence ol ore Lot hiere oo e ex ot
wall not he known antid it 1 antersected hy drives sl eros<oiinrs
and at feast partrally developed.

The Tevatone af this projeet i3 that the manapenient,
recopnizing the notuare of the pamble mvolved in developine this
are body, redoced the odds avainst them fo o mdoiomna, iy
carctul enginceringe desipn and o programnre aof daroened sbeeb g
fremmn o (SR RFITH worl T e Teg et ovre Bros breen [P el 1o o
the capital expenditure reguired an development,

A satisfaclory theory for the origin of the ore o
I Bkken has never heene produced and so Tett e savipght ean Lo given
to arguments about the possihle oxtent of the new deposit. Snec-
lnHun l‘r-;,::\ I'l"lllj_‘ Qe L""”""“-“’ |:.‘|u l"!)1'|li.|ltll‘(l fcl}‘ KOs Yo s Tyist | RUERN]
seemmg to Feature Htle o conversation, thees situation haying
e ached an nnpasse which oy v suay not he settlod swhon o
1 hpown about this new aren.

I Blddeer, a1 Dest, only a medimm-sized miine is, never
theless, the aonly tajoer producer of ats type in the coontry, In
Aadddition to the pealogical difficaltics there are several other tac -
tors all with importaat hearving on the sitnation which would pre-
hably be ol smaller sreniheance af vken ont of context,  THIben
P Phe oy e ob any s icone e renaning within the conpany
s in kg Grube no bonper hasg ite imterests closely contred arouned
the minme industry and has diversifued into shipping and manu-
tacturing,  To a favge and prosperous mine operating in o wells
eatablished avea this wanld he an operation of no groeat impariancs
It here 2t s ghlvomacmfied o propovtion. The risky nature
ot the project taken fopether with the size of the capial agvesl -
went which must be drawn fron o Lieneted souree mvalee thoe o
rather interesting propoasilion, However, one canonly speculate
upon this aspect since the company is nnderstandably reticend

about iy more invalyved financial policy .

Qider Workers Must Acquive New Shills

'

The "haman™ aspects of this problem arve probably mud

ax nnportant ) and bere one oy diras some vahied cone lasoon s,
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Some of the newer departures in metal mining prac-
tice have been included in the project which otherwise might
well have proved unworkable. For example, before excavation
bepan worlk was carried out to defline the planes of principle
stress and to ebtain some forcecast of the vock pressures to bhe
encountered.  From these invn'slig;rtm;ls it proved possible Lo
design and orientate the shall to give the best resistance to
stress, minibmise scaling from the sides, and aid blasting (o
some extent, The shape selected whs an elipse which has now
increascd by natural scaling from 4. 30 metres x 2. 76 m o
4.90 m x 2,90 my at which size Happears to have reached o
stable condition, The sinking method was chosen to give an
acceplable cost per metre of advance, No great speed was called
for and, in fact, only a four-man team comprised of personnel
drawn from the mine was found necessary, A simple single
stage drilling platform was designed and built at LBkken similar
to the type kuown as the "Boliden Ring'". Primarily for drilling
purposes, this incorporated fonr drilling machines suspended by
thetr air legs Trome a peviphoeral ring. The size of the ring,
length of the air leps and the round of holes were also designedd
so that in positioning cach drill the correct angle was oblaimed
automatically. This sinking stage was also used for rock bolting
purpaoses - the only form of support thought necessary.

Dlasting the greenstone, which contained an abundance
of pillow lavae, proved difficult using the generally aceepted
"eone cut'’ type of sinking round and a U Vaonnkot'" was soan
adopted instead, Basically this compriscd a double slipping
round, one half of the shaft being blasted and cleaned out hefore
drilling on the second was commenced, A tendency on the part
of the greenstone to reconsolidate after blasting might have caused
difficulties, cspecially in cleaning. This was anticipated from
experience elsewhere in the mine, so that due consideration .
could be piven 1o the method of loading to be employed, A
Cryderman Shaft Mucker was eventunlly selected as being most
suitable after sifting information gained from mines in many parts
of the worid. This provided the very necessary positive digging
action and was at the same time sufficiently manoevreable i

cope with an uneven floor profile,



Modern but well-proved cquipment can also be found
in the permanent hoisting installation which was nearing com-
pletion at the end of the author's visit,  This incorporates a
small single skip and cage sheave winder and like many hoists
today is to be fully antomatic when raising ore.  Pushbution
selection is available for man riding and supplics transport

duties.

1\_1_(_;dc~ rn Tunnelling Methods

Since so much of the future of LUkken deponds an
the success or failure of this projeet it is faivly obvious that
development must be pressed forward steadity, With This aim in
view, one high speed drilling rig has already been purchased and
men are now being trained in its use as a matlter of urgency;
a sccond is likely to be obtained in due course, A system of
tunnelling to be implemented is based on what has become known
as the "Swedish' method,  The rig incorporates four percussive
dritling machines with auto-feed attachments monnted on horizon-
tal arms to the left and right of a central winch pillar. Iach
machine is positioned laterally by simply moving it by hand along
the supporting arms, whilst vertical movement is by hand and air
operated winches.  ‘The rig is rail-mounted and 1s anchored to
the roof by two compressed air operated pistons. 1t combines
high drilling capacity with simplicity amnet thns in this application
hag many advantapges over the maore {lexible, hul rather maore
complex rigs also available today, Results already obtained with
the new drilling rig have been a source of great encouragement.
With two operators (probably ane in the future) working in a
trial end similar in size to the new development work a total of
74.3 m drilling was completed in well nnder two hours.

fficient ¢leaning must also he employed if the drilling
machines nre to he utilised to the full,  This presents something
of a problem as a tunnel becomes longer and transport more
time-consuming. This particular aspect of the problem has been
at least partially overcome by the construction of a modified
"Boliden scraper train. Being both rugged and ungophisticated
in design, this combination could be an attractive proposilion
for use in many other mines. 1Tere apnin ia an example of modern

It popular cquipment beimgg gelected in order that some af the



unknowns may be eliminate,

In presenting a general outline of this crucial project
and deseribing some of the ways in which Orkia Grube is tack-
ling the problem of a depleting ore reserve, it is hoped that
saome insight may have been given into the risks involved in
mining cven today., 11 is alsa hoped that any doubts which
miigh!l have existed concerning the value of 4 vacation visil 1o

a smallet mine have been well and truby dispelled,

oIl Shillaheoer



