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HISTORICAL BACKGROUND 

The histofy of Swedish non-ferrous metals industry dates back to the early Middle Ages. Stora 
Kopparberget r .. Englsh e;g Coppennountakl) is probably 11e oldest m0ng company in the 
world stil operating and ils Fall mine is suntiy the mk1e which has been operated for the 
longest consecutive period of time, at least 900 years. The oldest extant certificates and charters 
of Stora Kopparberg are from 1288and1347. In the midde of the 171h century two thirds of 
the total European copper production came from lhe Falu mine and the yearly output was around 
2000 tons of copper. 

The second most important mine was the Sala siver mine which reached ils peak of production 
In the late 16th and early 171h century. During the 16th and 17th centuries these two mines 
played a central role in Swedish economy and poltics. Stale revenue came primariy from these 
two operations a."ld they were the foundations tor an expans;.,e and aggresive Swedish foreign 
polcy. 

SweclstQ inckastrial growth. which began in the middle of the 19th century, was for a long 
period of time based on domestic resources: iron ore, timber and hydro electric power. Since the 
secood world war, however, tis silualion has gradually changed. From that time domestic 
ntS8fV8S of minerals and domestic markels were not sufficient to sustain continued aoonomic 
growth. The Sweclsh mining and metals Industry opted tor two ways to secure a stable supply of 
raw materials: 
• Direct nestment in foreign mines and tooperation with mining companies abroad 
• To obtain minerals in exchange tor mining ted1'lDlogy and know-how. 

The first way has proved to be clflicult mainly because the mining companies could not raise 
the Capital necessary to locate and open new mines in foreign countries. Another reason is that 
U1e Swedish state has not been abJe to give the economical, poitical or mlitary ouarantees that 
the mining companies wanted. The second strateg)' has been more successful. By combining the 
long experience of the mining companies, particularly flom underground mining, with the sklls 
of the Swecf'ISh machine industry, several importam mining equipment manufacturers have 
emerged. This process was facilitated by the dose ties between several of these companies; they 
belonpeJ to the Wallenuerg financial group. Some of them are now world market leaders, e g 
Sandvk and Atlas Copco In dnl bits and mining drils, Skega and Treleborg in rubber linings 
and NitroNd.>el In explosives. 
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NON-FERROUS METALS AND THE SWEDISH ECONOMY 

Mining 
Deposits of zinc. lead. copper. slver. gold and tungsten are currently being mined. See F".gure 1. 
ProcU:tion in recent years are shown in Table PGT. The~ S1ruClure of 1he Swedish 
non-fenous metals industry is highly c:oncentraled. 
• 8olfden is the dominating producer of copper. zinc. lead. siver and gold containing mineral 
conc:enbates and lhe only producer of copper. lead. silver and gold metals in lie aountry. 

In addition ID Bolden ""8 are br n*9or mining compar.ies operating in Sweden: 
• Vlelle lfonllpae. a Belgian company in lhe Union Miniere group. procb:es zinc and lead 
concentlates. 
• UCAB Vlsmtla, a subsicialy of LKAB. produces copper concentrales. The VISCBria mine. 
however. is cunenlly negotiated ID be sold ID the Finnish mining and smelting group Oulokumpu. 
• sr.tsoruww. another lKAB subsicialy • is the on1J producer of tungsten concentrates. 
• Sfonr 1Copp11,,,.,Jl8f stl procb:es some amounts of copper. lead and zinc concentra1es In 
the ancient mine at Falun. 

Most of the around 20 mines procb::ing non-ferrous ores in Sweden are comparalively Sl1l8I 
and the ore grades are low. The Allllc open cast copper mine produces approximately 11 Mt ore 
per •run. h is the biggest copper mine in Ewope and operates wlh a copper content of 0.4 per 
cenL 

Most of the lead ore. 15 Mtfyear. is mined at 118 Ulsnll underground mine. which is the 
biggest lead mine in Eu-ope. The other mines procb» complex sulphide ores and the production 
levels vary from 70 ID 600 kl ore/year. Out of the total production of 19 Mt ore in 1984 60 
per cent was mined in 2 open cast mines and 118 rest in 18 underground mines. There are 21 
mines and 12 concentralDis In operation in 1986. 

Bolden ranks number 10 in Western World mine production of bolh lead and zinc, whle its 
rank in silver. gold and copper is 15. 16 and 24 respectively. 

Smelling and refining 
The IDlowing metafr, are produced: copper. lead, silver gold, aknninium, &icon and ferro 
aloys.. See FIQCB 2. Procb:tion Is given In Table PMT. The last three are produced only from 
Imported raw materials. 
• The production of copper. lead and precious rnetars flom ores is COllClntrated ID 1he ROnnskir 
works near SkellefteA controlled by Bolldlm • 
• An aluminUn emelter owned by .. Gdl'lflNgroup 11. lftuated in SundsvaJ. 
• A. plant producing liicDn product' is localed II> ljunglNelk west of Sundsval. " belongs to the 
Nobel lndu.,,,.. group. 
• Feno 211oy& are produced in two planls. v..,,_ Alloy, ~' and a third is 
under construction, Snd Chrome. 
• Sandvik and Seco Rocle produce IUnOS1en carbidr1 trom 118 ores mined by Statsgruvor. 

In addition to these plants based on dolMstic or lr.lpOrled ores 118re are a few ac:rapbaled 
smellers and refineries. BolldM ,,,.,,. in HelU\gborg is the mosi Important one producing 
non-ferrous metals. 

Bolden has a monopoly position in the Sweclltt non-temu metals indullfy. However, 118 
atructure of the fnlematlonal fndultry era•• lie national bordetl. The concentrates not 
treated at R6nnlklr are sent abroad IO plants In the Federal RepajJGc of Germany, Preussag 
Bolden Blel Ind to Norway, Nolzlnk. These planll ••only 50 per cent owned by Bolden; tht 
resf is owned by Preuuag Ind BP Minnis JelPIClively. 
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Mining equipment Industry 
In addition to the mining and metals induslry as such Sweden has a large and growing mining 
equipment industry. The sales value of the mining ecM>ment industry exceeds that of the miMlg 
industry. See Fmgure 3. lnt&mationaly wel known companies. in this branch are: Adas Copco, 
Sandvlt. Skega, Treleborg, NilroNobel, Morglrdshammar (crushers), ASEA (lfts, transport 
equipment. furnaces), Kodwm. Mining Transportation, Volvo BM (dumpers), Higglunds 
(drlls), l.hlen Aimak (lfts), Svedala. Sala International (ore natment equipment). The last 
two companies are owned by 1he US Alis-chalmers group. 

Consulting 
Bolden has a consulting subsili•y. Bollden lfP Conlet:h, wtlk.b is active around the world in 
the fields of exploration, mining and metalurgy. 
LKAB used to have a similar mlbsiciary, LKAB International. but this was d"IV8Sted in 1985 and 
laken over by Satndiaconsuft. 
SIWECO, Swedish consulting group, is a group of Deneral consulting companies which has been 
invoMtd in several large international constructing projecls inclucing mines and metallurgical 
plants. 
SGAB. Swec:ish Geological, is a state owned expbalion organization, which is engaged both in 
domeslic exploration but also in the intemalional market. 

EmploJ'ment 
In 1984 the Sweclsh non-ferrous metals induslry had .. 995 employees accounting for 0.9 per 
cent of incbstrial empbymenl Out of these app. 80 per cent were wocbr£ and 20 per cent 
salaried staff. Since 1977 there has been a 111tis1anlial •in employment in this branch of 
lncMlry and lie corresponclng figures in that year were 3 884 and OA per cent. The 
~metals smelling and ra&ling induslry employed 3 973 persons in 1984. 

However, in the local mining communities ... importr ... of Bolden and v .. Montagne to 
h overal rate of employment is much bigger. Many of the mines are located in remote areas 
with only lmiled incU1rial aclivities excepl mining. See Table EPL 

During 1986118 crisis in the international non-ferrous me1als indusby has also reached 
Sweden and lay offs are now IUgglSled by Bolder .. Three mines wilh a total of 400 employees 
(Slekenjolck. Saxberget and Garpenberg) wil probably be dosed - ·.1. Also the ROnnskir 
smeller is in crisis and lay offs of 500 persons, one fifth of.the IDlal S'.aff, are planned by the 
company. 

SllesvalP-
The total sales value of the Swedish non-ferrous metals production at the miling stage was 
2 135 MSEK, which is approxinately 0.5 per cent of the tolal Ales value of all industrial 
production. In 1977 the figure was 664 MSEK and per cent. 
The lales value of the non-fenoul metals Industry • compar8d to total lales value of the rrming 
indullry (including ferrous metals) has riHn from 30 per cent in 1en to 47 per cent in 
1983. These figur11 reflect h growing fmportanc: :! ~ non-ferrous metall lndultry both 
compared ID the mining lndul1ry M a whole and to II lnd&a.'fy. 
The 18111 value of lhe non-fenoul metall 11111le11 nl rdnetill In 1984 was 4 899 MSEK. 
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ProduCUVlty 
Productivity has incleased by 50percentin1he underground mines between 1970and1985. 
See Table PTB. Between 1982-85 lhe mining branch in Sweden has been operating at high levels 
of theoretical capacity. between 95 and 99 per cent. · 
The productivity at 1he ROnnsicir works has developed favourably in 1he early 1980s. from 
1980 to 1985 ii rose by more than 50 per cent (measured as tons of copper produced per man 
hour). In 1984 and 1985 lhe production level at ROnnskir was dose to maximum capacily. 

Research 
Expenditure on research by mining companies is estimated at 50 MSEK in 1983. This is equal to 
approximately 1 O per cent of the investment volume of the mining companies and the level is 
roughly the same as other branches of Swedish industry excluclng the most research intensive 
branches such as pharmaceuticals. In adcilion to this. research is carried out by some 
organizations jointly financed by industry and by the state. Research by universities is 
concetdrated to the University of Luld. 

The most important areas for research in the late 1980s are: 
• Computer aid in general 
• Mechanized scaling and R>Ck bolting 
• Shaft sWdng 
• Grovhllsbrylnin 
• S1igorlsbrylnin 

Consumption 
The Swedish consumption pallem is simlar to the pattern IDund in other indus1rialzed 
countries u:h as e g 1he US. Compare Table CST. The consumption of aloying metals is among 
the highest in the world due to the highly developed special steel industry. 

A toracast about metals consumption in 1985 and 2000 was made in the end of the 1970s. See 
TableFCST. . 

Some specific c:harachteristi of Swec:lsh non4enous metals consumption should be noted. 
J.&I 
Production of batteries accounts for 70 per cent and a growing part of the lead consumption. The 
comparable if!temational figlft is 55 %. The Swedish consumption of lead for cables is higher 
than the international 7 % (in 1975 the Swedash figlft was 28 %). 
Zinc 
A larger part than the international average consumption(50 % 1975) goes Into anti·rust 
treatment of steel. This Is due primarly to wide spread ... of galvanized stee: in the 
construction industry. Brass account~ ior 40 % of the consumption in 1975. 
Comer 
The consumption pattern Is fairly 8inilar to the international one. A slightly higher part is used 
for cables. 
Tungateo 
No tungSten produced from ores Is used in the ateel industry. The hard metal Industry accounts 
for an consumption. 

Trlde 
Minerals and metals account for app. 15 % of Swedilh foreign trade. The share ls declining 
llowly. Most of the trade conlilll of semlftnilhed producls of various types.line, lead and copper 
concentrates wfth IOme precious metals content are exported to Norway, Fin,and, GFR and 
Belgium. 
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knports of ores and concentrates .. dominated by ctvomium. molybdenum and tungsten in 

terms of value. Most important countries of ongs. are USSR. USA. The Nelherlands. Norway. 
Turkey. Brazil, Canada and China. 

h is cifliwll to find correct figures, in avalable official statiStics. en trade balances tor ores 
and concentrates. Tables FTE and FTI give some figures from 1975. 1980 and 1985. In spite of 

· these dfficulties it Is clear that the total trade Mh non-fenous metals in ores and concentrates 
shows a deficit in 1975andaaJrplJsin1985. This Is u primarly ID growing Zinc and copper 
exports. -

The import dependence for certain metals in 1975 and some of the c:ompanies supplying these 
metals .. given in Table ID. 



BOU DEN 

llstory 
During the first world war an important part of the mineral supplies lo the European countries 
from overseas colonies were cut off bec;n1Se of the sub marine war. This resulted in a severe 
shortage of several strategic metals, among them copper. The Swedish industry, which at this 
tine imported most of the copper it consumed was badly hurt. The copper prices skyrocketed 
beccMISe of the war. 

These were the two main reasons tor Cenlralgruppens Emissions AB to start the first 
systematically organized exploration campaign in the county of Visterbotten in 1918. 
Cenlralgruppen was a predecessor of lodays Boliden group, and was backed financially by capital 
from a Swedish banking consortium which was later lo.become one of the leacing Swedish bank, 
the SE-Banken. The Centralgruppen used novel eleclric:ll exploration tecllniques which were 
later proven lo be very successful in locating sulphide orebodies. 
In December 1924 a goWcopper orebody was found 21 Bolden, a place which would later give 
ils name to the company ilself. The orebody was rich in gold (average 15 S>'l) but also had high 
arsenic content. 

The complexity of the Boiden ore made it difficult and not very profitable lo sel the ore lo 
existing smelters in Europe. h soon became evident 1hat It was necessary lo construct a smelter 
using novel technology which could operate efficiently in spite of the high llwels of arsenic and 
other contaminants. The ROnnskir works started production of blsfer cou>er in 193a. An 
eleclrolytic refinery was added the year after and a plant tor refring precious metals was 
completed in 1933. Bolden grew quickly during the 1930s. h was actively supported by the 
state lo secure the supply of non-ferrous metals and was of great importance during ht !'S8COnd 
world war. 

The Boiden mine was In operation between 1925 and 1968. In 1934 the gold J;;:xluction 
reached ils paak, dose lo 8 L Over the years the mine would give ils owners huge profils and 
become the cornerstone of the whole P'>lden group. 

Today Boliden Is one of the few vertically Integrated c;opper producers in Europe. It has a 
monopoly position in Sweden as the only non-ferrous metals producer. In an international 
perspective Boliden Is a medium sized mining lroup. 

Besides ils mining and metals divisions Boliden has a chemical •~bsidiary since 1963. h is 
based on the sulphur c:ontents of 1he ores mined producing mainly sulphuric and phosptv>ric acid. 
To complement the ROnnskir works with a zinc refinery a 50 per cent interest in the Norwegian 
company Norz/nkwas lqlked in 1964. In 1972 the West German metals prGducer Preussag 
sold half of ils lead smelter at Nordenham lo Boliden and a 50l50 per cer.t );Ii~ venture called 
Pteuna11 Bolkle11 Blelwas formed. In 1979 a secondary lead refinery, Paul Berll•Oe in 
Landskrona in IOU1hem Sweden, was bought by Bolden. 
In the late 1970s Borden had 18Y8re economic problems and lo avoid the dependency on the 
Cfdcal fluctuations of the International metal markets an internationalization programme with 
a stronger orientation towards 1he lnal masketa for Boraden's tAdillonal products was initiated. 
There were no IUb8tantial resulla hm lhll thrust untl 1986 when the AhlNll oroup was 
taken over by Bolden. II II a Swedilh conglomerate controlling mainly whole ~ l dealers in 
bulding s~pliea and inl1rument manufacturers. The synergis1ic effects of the merger have 
been questioned in Swedish preu. 
Some general economic Indicators for Boliden's two main divisions, Boiiden Mineral and Boliden 
f.Aetali, are to be found In Tablet GAG, GAM. 



.· 
Malketing of mining and metalurgical know-how of Bolden was coordnated within a 

consulting group, WP-$yslem, which was acquked in 1979. In 1983 the remnants of the once 
important Granges mining group was added to what is now caUed Bollden WP Confech. The 
international mining projeds of Bolden will be disaassed sePwtely below. Boliden has also 
entered into lhe field of ·new metals• and produces gallium arsenide and selenium and has been 
elCpbring for siicon in Spain. 

Ownwshlp 

Bolden was tracltionaly a part of the Walenberg sphere and had a stable owne~ situation. 
However, the lates1 a years have been extremely turbulent wilh 6 clfferent mai1 owners. In 
April 1986 Bolden was taken over by lie Sweclsh rubber rnanufaclurer Tllfllebotg, which 
has 3.8 milion shares or 44 per cent of the votes. Treleborg is mntrolled by a system of 
foundations, bull by the founder Henry Dunker in the early 20lh century, and several of ils 
people are on the newly e5ected board of cilectOJs. 



MINES AND CONCENTRATORS 

Bollden llineral carries out exploratiOn work both inside and outside of Sweden. it operates 
mines and a>neenlralOrs in Sweden producing concentrates conlaiM1g primarily copper. lead. 
zinc. silver and gold. 

Since the 1930s Bolden has had ils major activities in the county of Visterbonen. In 1957 
Bolden bought a group of existing zinc mines caled AB Zinkgruvor In central Sweden. These 
mines tonned the core of the second of Boliden"s miMlg areas. The third area is in the far north 
of Sweden and CDV8rS the A& mine only. It Was opened In 1968. 

The first two areas consist of a number of anal salelile mNs. delvering their ores lo 
central concenlralors.. See Figure 3. Some of the mines are formally owned by the Sweclsh state 
but operated bJ Bolden. Stekenjokk. Rivlden and Homlrisk .. wholly stale owned, Aidt. 
Enlsen. Garped)erg. Laisval. Saxbelget. Udeen .. partially slate owned. partially owned by 
Boldpn. 

AUt Isby far lhe most inporlant aperalion giving 60 per cent of the lotal copper produclion 
of Bolden and 35 per cent of the gold. 80 per cent of the lead production is mined at Laisvall. The 
IDtal metal content of the 1986 production from al Bolden mined is estimated lo reach 60 kt 
copper. 70 kt lead. 130 kt Zinc. 200 t &Iver and 4 t gold. The lead and zinc content exceeds the 
annual Sweclsh consumption of these metals. The copper content is equal lo half the Swedish 
consumption and the slver app. 2fJ. 

From the ores mined also 400 kt of pyrte is also produced. It is used for~ acid 
production at Boliden"s chemical clvision in HelUlgborg in southern Sweden. 

For details of production see Table PBG1 and P8G2. 
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SMELTERS AND RERNERIES 

The Boliden group has four metal smehers. The wholly owned ROnnskirsverken (Boliden 
lfefall) and the jointly owned Preussag Boliden Blei and Norzi1k are aD based on ores. Boliden 
BergsOe, the fourth smeher, is based on scrap. 

Boliden lletaD 
The ROnnskir works is an htegrated smehr and refinery. It specializes in treating CDlq>lex 
sulphide ores. It produces approximately 100 kl of copper per anrun, 60 kl I.rad, 6 t gold and 
200 t of sihrer. A number of byprocb:ls are also AICOVefed and Boliden is a leaclng world 
producer of arsenic and selenium. Arsenic is used as a wood preservative, as a highly purified 
metal in the eledronics industry and in the glass irdlstry. SelenUn is used in photo COIJ'ling, as 
a feed 1nlpplement and in the glass industry. 

For details on production see Table PBM1 and Table PBM2. A short desc:ription of 1he processes 
used is aaached. 

QaJer 
The copper refinery capacity wll be expanded by more than 50 per cent through a 90 MSEK 
inves1ment in autumn 1986 and reach 94 kl per annum The blster copper not processed 
inhouse is exported to various refinielies ir. Western Europe. 

The amount of copper~ from ores mined and c:oncentrated by Boliden Mineral has 
decreased sklce the late 1970s fR>m 60 per cent 1o 50 per cent Most probably this figure wil 
continue to declne due 1o increasing clfticullies for Bolden Mineral 1o supply the smeller wilh 
118oreneeded 

The buk of the rdned copper is sold In Sweden but around .... cent is exported, mainly 1o 
the UK. The biggest CUl1Dmer in Sweden Is the wire manufaclurer Elek1rOkoppar buying 40 per 
cant of the 1olal production. Bolden "5ed to aquh Elek1rOkoppar In 1981 flam ASEA but 
without 8UCCISS. Olher important aJBtDmers in Sweden .. the metal manufaclurars Granges 
Melalverken (now owned by the Finnish Oulokumpu group) and Gusum. 

The v-dlue of ... bls1er copper..,,. has rilen rapkly during the 1980s, due" 1o the sharply 
increased production, from 16 MSEK in 19801o 840 MSEK In 1984. In 1984 around 40 kl of 
blster copper was exported. Refineries In Belgium lnlpOflld 30 kl. West German refrl8fies 
were the second most Important group of CUllDmers. Smaler quanlftie8 were also exported ID 
Finland and North America • 

.I.Im 
The Boliden gt0up produced app. 125 kt lead in 1985. Bolden Metan produced 65 kt (50 kt 
refined and 15 kl crude), Preussag Boliden Blei (of which production Boliden controls 50 %) 
produced 100 Id and Bolden Bergs6e 25 kl fn>m l8COndary sources. 

Ores and concenbates tom Boliden Mineral accounted for 55 per cent of the raw materials 
(70 kt) and foreign concentrates and acrap accounsed for equal parts of the rest. The percentage 
of ores from Boliden'• own mines wwiil pabably grow in fulule prfmarlly u 1o output from 
milel In Canada llld Greenland pwchaled by Bolden recently. 

The production of concellltalll frr;m Llllval end other miMI in nor1hem Sweden Is shipped to 
A6nr sklr bul ... °"'from 8aJCberget and Garpellberg .. trMlporfed to Nordenham and the 
Preussag Bolden Blei plant. The zinc c:oncentrates lmporled are from al around the world, e g 
Aullralia, Greenland and Canada. 



Half of 1he ROnnskir production of refined lead (25 kl) is sold to the battery and wire industry 
m Scancinavia. A 1hird of 1he production is exported to custome1s m Great Britain (40 MSEK. 
1984). 15 kt crude lead containing between 96 and 98.8 per cent lead and some siver is sold to 
Preussag Boliden Blei tpBB). The production figures of PB8 is given in Table PPBB. Out of the 
total ~ of crude and concentrates to PB8 30 per cent (30 kt) is produced by Borlden in 
Sweden. 

Bolden BergsOe produces 25 kt lead fro,n secondary sources. mailly car batteries. every 
year. Most of 1he production is sold m Sweden. For production detais see Table FBB. 

Zimi 
The smeher al ROftnskir'does nol procU:e refined zinc. However, a zinc rich product (70 % Zn) 
caled zinc c:lnker is CJllllllned as a bypoduct. The entire clinker prodiJCtion is exported to the 
Norzink refinety arNorway. Norzink was tounded in 1924 by the Belgian Compeonie Royale 
Asfutlenne des lllnes. Bolden bought half b comparr/ m 1964 m exchange for Boliden 
shares. The company was located to Odda. Norway because of abundant and cheap electncily. BP 
Minerals bought 1he other 50 per cent m 1981. Table PNZ gives some delals about Norzi1k. 

A thild of b 245 kt zinc concentrates (metal content 138 kt) produced by Bolden Mineral in 
1985 is exported to Norzink. This is aboul 55 per c:e'1I of ht Nom1k tupply or 50 kt me 
(metal content) which equais 35 per cent of Boliden Mineral's pRJduce~. Boliden Mineral also 
uports zinc concentrates to Outokumpu in Finland and has a five years contract to deliver 30 kt 
(metals content) of zinc every year sn:e 1981. The rest of the me concentrate production is 
sdd to West Germany and Eastern Europe. 

Gofd.snver 
The mUI part of b gold and silver production of Boliden Metal comes from concentrates 
produced by Boliden MNral. In 1985 Ul8 gold production was 6 t and b metal content in 
Bolden"s ores was 4 l The corruponclng tiguras tor sher were 200 t and 190 L 

The production capacity for precious metals wm be expanded when 1he new copper electrolysis 
capacity is compleled irt 1986. Al of Sweden's gold consumption, 1.5 t, Is covered by Bolden. 
The rest of gold production and most of the sher produced Is exported to West Germany. 

International :actlYities 
The exploration activities of Bolden were extended to Norway and FIRland already before the 
second world war. However, It was only after the war that the international expbration made 
some sut:.:a..~"' orogress. 

In 1955 Nordisk ,,,,....,.1cab managed by Boliden and owned by a group of Swedish and 
Danish companies Including Boliden opened a ledzinc mine on the east coast of Greenland. The 
mine was in operation 8 years until the most high grade ore was depleted. Beside this successful 
project Bolden was doing some exploration in the Portugese cobnies Angola and Mocambique in 
tl81950s. In 1961 Boliden signed an agreement with the Imam of Jemen concerning a minerals 
survey of the whole country. This was the start of an intense period of exploration together with 
local or international partnerS such as tor example Rio Tinto Zinc and Amax in Canada, Morocco 
and Colombia. However, all projeclS were discontinued before any mining activities ~uld be 
lflrt8d. 

In the middle of the 1970& the plans to secure the supply of cheap raw materials to the 
R6nnsklr ameher were revived. A Philppine exploration project on the Island of Catanduanes 
was ltarted together with Swedish and local participants. In Canada a deposit called Atlantic 
Nickel Mines was bought and later told off. 



Al through the years Boliden has given 11vee main reasons tor expbration abro."ld: 
• The Swedish mines are charachferized by bw grades and high costs. The reseNeS have never 
been large. . 
• The smelter at ROnnskir must have a stable and cheap supply of ores. 
• Borden has know-how and experiencefrom exploration particularly in areas simlar to 
canada and also In smelting of complex ~ite ores. 

In 1986 when the close down of several mines In Sweden is probable. exploration and other 
international activlies ID secure 1he supply or ores are badt in locus. Bolden is sending its 
uploration teams and other experts ID USA. Canada. &wcl Arabia and ID the Iberian peninsula • 

.LS 
In 1982 Boliden aquired the Pinos Mos copper/zinc deposil from Enon. So far o."lly test 
driling has been made and no decision about production has been made yet. 8."> far Boliden has 
spent 5 MUSD on the project. At present Bolden plans ID open a much smaller min6 than 
originaly was envisioned by Exxon. The size which is most probable would produce perhaps 8 kt 
ccpper • .,.-a kt zinc and 17 t of silver per annum. 

Gpds • 
Since 1976 Boliden owns a dominant part (29 per cent) of the Great Lakes NidcBI deposit at 

-Thunder Bay. Ontario. canada.. The cost for this project is estimated ID have reached around 
-SMUSD. 

In 1985 Boliden made En agreement ID buy two gold mines in Val cr0r. Quebec. C8nada from 
Continental ..-Bank. Chicago. The gold production in the two mines is around 15 I/year. 
The price has not been clsclosed. 

In November 1985 Boliden was appointed #le man agent tor the F9ro leacVmc ~;ile ~'!1 also 
bought a minority share from the majDrily owner CUfl'lllJh Rllsoun:es Colp. h :: r,Aanned to 
start production aa• in 1986 after,.. lllN has been rehablitaled. The production :eve1 is 
beleved to reach 350 kt zinc concentrates and 170 kt lead concentrates. 

Greenland 
In June 1986 it was disclosed that Boliden is negotiating with the Canadian group Cominco to 
buy the Blaclr Angel leadlzinc mine in Greenland. Boliden has earlier been recruiting staff for 
#le operations. Tlie price is said to be 25-30 MSEK for the bankrupt mine. which is the biggest 
Industrial operation in Greenland. If 1his deal comes through. which it most likely will. Borden 
wil lteraly be back in #le same place where it started Hs international search for minerals. 
Greenland. 
With the 3lack Angel and Faro capacities for zinc and lead added Boliden wiD become one of the 
westom world's leading traders in zinc concentrates. 

Saudi Arabia 
Bolden is one of the few international mining companies which have been allowed to explore for 
metals In Saudi Arabia. h has an agreement with IWromln, the Saudi Arabian authorhy 
responsl>le tor on and metals, ID share exploration and development cosis. In lhe case of any 
exploitation Boliden has a 50 per oitnt part of production. This agreement was originafty 
negotiated by Grlnges but transferred ID Boliden after the merger of the two groups" 
International activities. 

At present a very promising gold deposit caled &.r mine located at Sukhaybarat about 350 
km south east of Medina II studied In detail. 

&RllD 
Boliden opened an office In Madrid In 1984. The exploration activities are concentrated lo 
nonhem Spain where the potential for polymetaRic sulphide ores has been demonstrated. 

j, 



VIEILLE MONTAGNE 

The Belgian company SocMM des llines ef Fontleries da Zinc de la Viel/le llontagne. 
which was founded in 1837 has been called itte aeator of the me industry in Europe•. M-e2dy 
in the 1870s ft produced 70 kt Die annualy. The mines in Ammeberg (Zinkgruvan) in 
southern Sweden have been known since :he 161h century and producing at least since the middle 
of the 181h century. They were bought by Veile Montagne in 1857. The Belgian company paid 
2.5 milion francs. a fortune In those days. ID a private Swedish owner. 

In spite of later changes in Sweclsh mining laws, prohtiting foreign ownership of Swedish 
ms.es and land. the mines at Zir*caruvan have stayed under Belgian control. Veile Montagne is 
part of 1he Union Miniere group. Today zinc and lead concentrates containing 65 kt zinc and 1 o 
kt lead are produced annually. For de1als see Table • The total production is exported to 
Belgium and smelted at the Balen works owned by Veile Montagne. The comPa"Y used ID have 
several mines supplying conce11arates ID 1he Belgian smelters. Since a few years Zinkgruvan is 
1he only fuly CDnlrolled source of supply. The operation in Sweden is organized as a Swecish 
division of the mother company. This has meant that 1he usual economic statistics avas1able for 
most mining companies have been clfficult ID find in the case of V1elle Montagne. 

The number of employees has risen in the last few years from 438 in 1980 ID 535 in 1985. 
This is mainly due to the opening of a new production level in the early 1980s. Total inves~~t 
in this new level is 40-50 MSEK in the years 1981·1985. Replacement investments in 
machinery and equipment amounts to 20 MSEK annually. Sales amounted to a lttle less than 300 
MSEK in 1984 and profits before appropriations were 55 MSEK the same year. 



LKAB VISCARIA 

The Vsscaria orebody was located in 1972 when a lKAB geologist found an abundant habitat of 1he 
plant Vscaria q:Mna. This plant tolerates high copper concentrations and a copper orebody was 
soon proven. Ten yems later mining started in the VISCafia "*1e named after the plant The mine 
is siluated only 3 km ffom the iron ore mine in Kiruna. The deposit conlaN mainly copper 
pyrites. Reserves are in excess of 50 Mt of which 20-25 Mt are considered technically and 
economically minable. 

The mine is planned ID have a lfe time of 15 years at an annual production level of 1.3 Mt ore 
with an average cc,pper oontent of 1.9 per cent. The annual production of concentrates is 
estimated ID 125 kt with an average copper content of 25 per cent. 

Investment in the mine and plant could be limited because of the existing LKAB faciities in 
Kiruna but nevertheless total investment was 380 MSEK. Government subsidies and long tum 
loans amountad ID 150 MSEK of this. This was in part motivated by the clflicult situation 
uperienced by Kiruna cbing lie crisis in lie iron ore indusby. Construction Sla"8d in 1981 
andllefirstproductioncamethrough In 1983. For production and economic details see Table • 

The business idea is ID cover lhe high demand for smeher feed in Europe. According ID early 
calculations the operation needed CXJpper prices above 13 SEKlkg ID reach break even; this level 
has not been reached in the first years of poducfon. The copper price, as is wen known, has not 
developed favourably aild lie ee»nomic results of Vsscaria have been poor, in spite of good 
production results and high ::apacily utilzation (100percentin1985). In 1986 LKAB has 
negotiated ID sen the company ID ... Fmish group Oufolcumpu. This deal wll most probably 
be fina&zed In summer 1986 and is only pencing on appcoval of lie miners' union. 

The output is sold on five year long term contracts to tour customers. The Swedish Johnson 
group, metals and ores traders (35 kt annualy), Outokumpu (50 kt), Boliden (20 kt) and the 
GDR company lnllal: (20 kt). 



STORA KOPPARBERGET 

Stora Kopparberget is owned by the Sweclsh pulp and paper group STORA. one of the leading 
European~ and paper pnxb:ers. Its Faka mine is the oldest and smalest nora.fenous mine in 
Sweden. The depad conlains complex sulphide ores. The ra..-.nres are estimated at a IDtal level o: 
11 Mt ore with o.s per cent copper. 1.s per cent lead. 4.5 per cent me and 30 per cent 
sulphur. The mine was fnitialy M underground mine but disaS1lous cave ins in the 171h 
century turned l inlD an open pit mine. In the last decade a gradual change lo underground 
nting has laken place once again and IDday al production takes place underground. The company 
has a car.cession ID mine and concemate 200 kl of ore per annum. 

The present yearly output is around 30 kl of conce1111ates. Details are given in Table • The 
ores are sold direcdr to rrfiileries Inside and OUlside of Sweden but the pyrte is used tor 
production of sulphuric acid and sdphur cloxide mainly for use in She Stora group's pulp and 
paper ....... The mine and conc81dlab employs 120 persons and lhe total plant 250 
persons. Annual sales are &;JP. 100 MSEK of which 50 per cent is exported. The economic resull 
is salisfacby accordng ID company sources. 



STATSGRUVOR 

The second LKAB subsiclary mining non-fenous ores is AB SlafsQnmw. The con.,any which 
has specialzed in mimlg tullgSten ores has been operaled by LKAB since 1965 and became a 
all!siclary in 1975. In fie end of fl81970s and fie early 1980s fie company operated two 
anal concenlralDrs close ID two mines (sd Biiie from .. YxsjOberg mine and sulphide ores 
from lie SIDlberg mine). Thnte adcllional SINll mines_,. operated ID supplement the 
concet$alor feed (W"IQSll6m schaa• mine 1978-81, Fradrlwson zinc mine 1979-81 and 
118 lllayllan leadlzklc mine in 1978 only). The annual pocb:tion of lead and zinc c:oncentrates 
reached app. 10 kt (5 and 5 ~ In .. middle of ht 1970s and declined gradualy 
until mining was discontinued In 1982. The CD11Ce1dlates were sold ID the Federal Replbic of 
Germany. Since 1982 only .. Yxsjiibetg mine pracU:ing scheelte has been in operation. The 
Ill* of the production is delvenld ID lie Swatlsh lad metal producers, the rest has been 
expoilld ID GDR. 

In .. late 1970s,. company also had some plans tor procb:tion of vanac1um penloxide in 
Sweden and molybdenum in Norway. However, these projects never materialized. The procUction 
of ICheelile and some general economic irdcalols .. given in Table PGS. 

The very existence of ... company was thr8alened early in 1986 because of ... poor tungsten 
mmket ar.d also by the lmiled ore raser¥eS In h existing mine. However, the Sweclsh tungsten 
consumer, $andvl(. was given certain irMsbnent advantages by the Sweclsh government and has 
lgl88d ID buy the procb:tion al prices high enough ID continue the mining operation. In this way 
lie domestic supply of this strategic resource is gu;nnteed. 

, 
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...... is produced in lne qt•ities. i e IC'llldo lull CCMlbiring 96-98 'It of lwf ........... some silver 

... gold. reiMd ...... crude ........ 99.7-99.9 .. of ....... iome silver. Kaldo ....... crucia 
lead.,. dehered as ingalS weighing llbollt 2500 '8- Relined..., has a lwl c:onl8n1of99.99 % Md is 
deliu8r8d as 42 kg ingots. 
The gold praducad is 999.95 h.,., is deMnld as 1 'kg a 12.5 ll'O ingols.. 
COpper is produced in lilo ........ s. i •crude CCIPS*'. lnMn as bistar c:qiper. end elecnlyic 
copper. Bister copper CDlllllins llboul 98.5 % d CClpfS Md IOIM pr8Cious met.ls. I is delvenld in 118 
farm d anodes in ludlS "'9*V araund 2800111J or as ingots -WWv llbout 1100111J. E1ectn11J1ic 
c:apper .... c:appa-an.nt d al IMst 99.995Y.Mdis ......... in118 IDrrn of calhodes. in bundles 
•aigting an-. of Z!OOkg. 
11ae ...... Un produced has a pudJ of 99Jl51'. I is deluenMI as a powder v. in 118 form of ingclls. 
Pllllnum 111111111 ............. powder in .... drum wighiig app. 10 kg. 
Sllww has a purity of 9995 lne end is..,.., ....... ar as ingols "8igling 1 'kg ar 30 ll'g. 
Sllwr ._ tlil\ a pudJ of at llllst 99.999 'It is clalvw8CI as a pcllllde.· in a hard plllslic dru.n 
....... inner plastic bag. 1ha -~ is25 ..._ 
AIWllctrloaldec:onm. men'*' 99 %of ..nc nmde.. lis...,ered asapcMderin lf8el 
drums ..... lbcU210.._ 
Ar9eltlc _...conlails99'1.of ....WC. The n181111is dlh..r as blips insteeldrumsweiglilig 

--100 ll'g. 
Ar-* llCld c:onlmN 61-66 .. br wigtt of ..... pelllDJlide in • ...., IOlulion. n. Kid is 
.... ..,... in ..... lllnb.. 
................... sadUn 11l1nltwiha.....UW:canlltnlof llbout41 'f...S IOdiumselenate 
c:ontair*ig around 45-46 'It d ......_ 1ha ldl .. dlhered • salulions ar in 118 bm :ii powder in 
a Mn c1n1n. witl Mo PVC bllgl • 118 innlrpil:Uging. 11w mt wigtd is 75 kg. 
INlcbl ........... c:onlainl ...... 995 .. d NiS04 lff:P· n. prucUct includes ...... than 22.,. of 
nick8l I is delMnd in unils of lw8nly 50 kg pllstic: bags on a one-way pallet 
Selenlum. In lldditior1 to llandlnl and..,.........._ doJ9d Ind doped selenium as wal as selenUn 
~ ... also avdlble. 1ha purly of slMdald ........ ii 99 ... "'*9as that of special 
ulenUn is 99.999 %. Sel8nUn ii delvwacl a a powder ar grardes in fibre drums wilt inner plastic 
bags. The net weight is 50 kg. 
Zinc cllnMr contains llbout 70 'It zinc. 6-7 % d lead and hcls of tin and silnr. The clr*8r is in the 
farm of a powder and is llippad bJ sea to Norzink AS. where me Md other metals conlained in the 
~ ... nhcled. 
Bolden Iron allAte (crude Illig and .cpendlble ...._, coran 45-48 'It of iron oxide Md 35-39 
.. of bound lilica. The crude Illig ii ......... powder ... ii lflipped in bulk. n. expendable 
mbruiv9 ii~ in unb of twnty 50 kg paper bigs on a on. way palel 
Liquid eufphur dioxide c:onlllins ••• .,. al~ It ii dehnd in ... rd ...... 

Sulphuric llCld conlains 14-98 'It of ty;04. lha Kid ii deliver.din iplCial ral tankers or by ML 
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LAISYALL 

In operlllon: 1943. disc:oNred .... er.cf af .. 1930s.. 
0..: lMd en with zinc Md silwer. 
Anmlal production: 1.50 .... 

eo.an11nw 
1.50 .. wil be ...... tis,.__ AnrlUlll praduclian 10.700 I af INd concmnl9 ...S 23.100 t af zinc 
COi ........ 

llatll c:a1d9nts in h canr:enllalls: 54.100 I af lwl. 13.200 t af zinc and 11.000 lrg al silver. 

1IE GAllPBeERG DISlRICf 

GllplpWg 
In~ BougN bJ Bolden 1957. clscoM9't in .. 14th century. 
0..: ean.-x en wilt copper • ....._ zinc and pr9Cious mellls. 
..... production: 200.000 l 

__.....lllprlb 
In Gllll'lllDn.: 1172. clilcoM9d in .. beginning af ............ 
Ora: ........ zincmd IMd.. 
..... production: 350.000 l 

C. ....... CDllC8ilbillor .. ~ 

557.000, .. be..._. tlis ,..,. PnMb:lon of 1.IOO t af capper cancenll•. 12.800 t of lead 
CGl1C81*818 and 25.300 t of zinc CDl"**818. 

Metal ca1dlnls in 818 CD11C81llralls; 330 t of copper. 7.f150 t of lwl. 13.750 t of zinc. 52.000 lrg of 
... and 147 lrg of gold. 

........ 
In aperllllon: 8ougtC bJ Bolden in 1957. Dilr:onred in 118191h c:enlury. In prod:Jr:lion in 1880. 
Ora: Complex en wih copper. lwl. zinc and prKious melals. 
Annuml pnMluctlan: 1:11.000 l 

~ ............ 
137.000, .. be mllld tlis ,..,. Anrwl pnadon 4,200 I of copper concenhle. 4, 100 I of INd 
concenlr• and 16,G® I of zinc CDllCldrate. 

Mlllll CGldlnls in h CCMIC8ldratN: l50 I of copper, 2,800 I of lwl, 8,500 I of zinc, 4,850 kg of 
... and 28 kg of gold. 
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Sllfsgruww has severe problems wilh an almost depleted orebody. Present reserves wil 
only last 6 ,ears. Exploration around the concen1rat0r is intense. 

lKAB is also cooperaSng wilh Svenska BP Mineral primarily in prospectir.g tor tungsten in 
,_ vicinly of 1he S1a&1gna-.ior messing plant. · 

NSG stands for exploration activities of 1he same Older of magnitude as Boliden and PAB. NSG 
has 1he only pojecl for industiral mk1era1s. 15 % of ils total budget. The part of NSG"s effor1s 
going Into alloying melals has drt1JP8d from 45 per cenl in 1983 D only 1 per cent in 1985. In 
1985 some minor tungslen eftarls is what remains of earlier a1Dyi11g metals projects. A rW:kel 
and a clRmilllt prD)lcl _,. tnshad wilhoul success A vanadium daposl (SumlsjOn) has 
been 'oc:ala• and is ..... ID mining compmlies ID exploit. 

Fcnlgn ......... 
S.... P ..... 1111ncls 20 MSEK in bee years on base metals and tungsten in central 
and nor1 rn Sweden.. 1-.1n1eresti11g ID nole fie marar clrec:t and inclrecl Inks of BP with 
Sn Isl mining, expllnlioo wilh LKAB, zinc pracb:tion willl Bolden and wilh Norsk Hydro in 
Noraar. T..,.,. .. 'flCently acquired by Norsk Hydro is specialzed in gold 8Jlploration. The 
noHlel ... ., .. expkwalion department of Norsk Hydro was maged with Terra Swede. his at 
present a llllal company and I is cllficull to ptge whal .,.._Norsk Hydro has tor the future. 
One fmpoltanl project wll be gold expbd»n in Br6ndal in Norway. I 
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EXPLORATION 

General 
There are three mu. exploration organizations in Sweden: Boliden •"*-'· UCAB 
Prospeldetlng (PAB) and Nlmnden Ilk Sfalens Gru...,endanl (NSG). The two former 
ones have ful exploration capabilties. The third. NSG. is a government authorily, which 
supports exploration in general and also has exploration projecls of ils own canied out by 
consubants. 

State activily in exploration has trdlionally been extensive. Thete is a poltical consensus 
that 1he high risks involved in expkntion, particularly considering 1he high demands for 
environm&r Jal protection in laler mining stages, makes ii necessary for a state support. 
Olherwise 1here would nol be sufticient capilal invested by private enterprises. In four years 
the stale share of total exploration aclivilies in Sweden has risen from 38 per cent ID 50 per 
cent in 1985. 

The IDtal cost for exploration in 1985 is given in Table EXT. 
The state budget for exploration is clvided inlD two main padS: 

• Regular funds (43 MSEK. 1985) tor NSG"s own exploration projects, most often carried out 
by the stateowned exploration company SGA8 (Sweclsh Geological). 
• EJdraordnary exploration subsidies, IDlaling 300 MSEK ID be clslrl>uted in 5 years starting 
1983. 

Exploration for non-ferrous metals is primariy carried out dose to existing concentrators. 
See Table EXP. Green field exploration accounts for 37 per cent of total activities. Government 
polcy has been and is ID encourage exploration for base metals, certain albying metals and 
induslrial minerals. Base metals and precious metals dominate lhe present projects. See Table 
EXP. In spi1e of 1he big per capita consumplion of aloying metals tungsten is 1he only aloyng 
metal on the list. 

The recent changes in Sweclsh mineral laws has made ii possl>le for foreign prospectors ID 
operate in Sweden. So far only two beVn groups are engaged in Sweden, BP and the Norwegian 
ol, fertiizer and metals group Ntnk Hydro, but several others are interested in starting. 
Both of the foreign companies receive Swedish state support. 

Explordon orpnlDtlons 
Bolldlln .,,.,., explores for base metals and gold. The long tenn goal for Bolden is ID have 
reserves which equal 15 years of IDdays mining rate. The present reserves total 500 Mt of ore, 
or 10-12 years of procb:lion. All* ha reserves for 30 years of mining but in the SkeDefteA 
ftelds the ore in certain mines wm be depleted in the early 1990s. Special deep penetra&lg air 
borne and ground •rveys below depths of 200 m have been carried out in this area to find new 
deposits for the existing dressing plants. 

Green field prospecting Is made in the Junsele and Glvle-Sandvl<en areas. 
Vlllllle •ontatlM has Increased lls prospecting activities lately probably due to the growing 

lmponance of the Zinkgrwan mine, 81 pr818Rt the only fuly controlled source of concentrates 
for the Vieile Montagne smelter In Belgium. Al afforll are made In the existing mining area. 

PAB ii a wholly owned LKAB IUbliclary. h has Ila own program concentrated towards base 
metals, precious metals and tungs1en. PAS ii the only Swedish prospector with a developed green 
field actMty, ID a large extent as joint ventures with Volvo, SVMm BP,,,,,.,., and 
Blud•vlk A,,.lytk:a • partners. 

PAS also carries out most of the exploration efforll by the two LKAB IUbsidiarfes Viscaria and 
Statsgruvor. 
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Besides the water pollution the most serious problem to the mnng industry is damage to the 
lin:lscape caused by open pit mining methods and by large waste rock heaps. Draining of lakes 
and rivers to exploit underwater deposits has recently been disetissed. In two cases, the new 
silver deposit by lake DammsjOn, dose to the Garpenberg mines and the Laisval lead mine 
which extends under the laisan &alee, &;den has clained that draining of a lake is necessary for 
an economic and safe uploilation of the ore. 

In the case of DammsjOn 1he whole procedure of environmental inquiry lasted four years. 
Permission to start mining was finaly "'"'8d by the government povided that the lake was 
restOred afterwards and that 500 000 nil of old waste rock heaps at the Garpenberg mines were 
covered. Boliden has estimated the cost tor only the cove1ilig of the waste ioc:k heaps to be 50 
MSEK. The company claims that 1he environmental demands set makes ii impossible to start 
mining the deposit. However, a very im;)(Kfanl factor contrl>uting to this decision is also the 
low silver prices. 

The ROnnskir works have been and stil are the worst poDuters in Sweden. In the early 1930s 
the emission of~ cloxide was 180 kt amually, in 1985 ii has been reduced to 10 kt but 
ROnnskir is stil 1he biggest~ cloxide poluter accounting for 14 per cent of al sulphur 
cloxide from 1he Sweclsh irDJslry. In 1985 Boliden at ROnnskir also emits 20 per cent (700 
kg) of al mercury to air in Sweden. 

The rasulls from this long time pollution are evident in the area around the smelter. Acidified 
lakes and parts of the BaY..c around the works. water piants exterminated due to arsenic and 
copper emissions, fish poisolMld by cadmium, copper and mercury in the water. Doubled 
morlality rates in cancer of the lung in persons living close to the smeher due to arsenic 
amissions. High levels of miscarriages among women living close to the plant. The damages could 
have been even worse had the smelter not been localzed on a peninsula wilh prevas"lng winds 
blowing from the west tC>waW the Baltic away from inhabilated areas. 

The emissions from R6nnskir since the 1930s are shown in Table RUT. The reduction in the 
1970s of water emissions by 90 PM cent and 8lhmospheric emissions by 60 per cent were due 
to a large investment pn>gramme totaling 250 MSEK. The SNV has demanded that the emissions 
should be further reduced considering the continuing harmful intluence on the environment by 
the emissions. Bolden has estimated the cost to fulti these demands to reach 350 MSEK. The 
company claim5 that I the demands wil be pusf'8d through lay offs Wl°l lleQi~ necessary. 
Bolden ha: even hinted at die possb"lty of a total close down of the ROnnskir works. The final 
decision will be taken by 1he govemment In 1987. 

I I 



MINING LEGISLATION 

The present Swedish mining legislation was adopMI In 1974 (SFS 1973:342) but has its roolS 
In dlferent periods of the histcry of Swedish mining irdJstry. Three dfferent systems are used: 
• A mining dalm covers most metals, gold, &Iver, copper, lead. zinc. iron, nickel etc. 
Anyone who finds .. ore deposit has the right lo develop and exploit it. The right is granted tor a 
period of three years within which a development must take place. The system was originaly 
introduced In the 18th C8r'tury ID support and encourage inveslmenls In 1he mining industry. 
Today there are examples of how 1his system, which does not make any clfference between tor 
example a mnng company and a private person 1rying lo make a mineral find, makes it difficult 
lo organize a cost effective large scale mining operation. 
• A concession Is given only after special consideration by 1he statf:. This system covers all 
eneqay minerals, oil. coal, IA'rilm, natural gas, peat and ol shales. It was in1roduced in 1he 
early 20lh century to protect Swedish energy reserves from foreign ownership. 
·The land armer sys19m. This systt.'111 gives 1he right to lhe landowner to mine an minerals 
which are not covered by 1he two olher systems, mainly lhe industrial minerals. The syste;n is a 
remnant from mecleval times when most Sweclsh nmlng was earned out by landowning 
peasanls l1IU1ly In winter time. 

In all mining claims 1he state has the option to participate in the operation on a 50l50 basis. 
The state also has 1he posstilily lo S1art mining even on privately held daims. This system of 
state participation was introduced in 1938 and was part of a series of laws aiming lo pt'teCt 
Swedish minerals from foreign ownership. This process was started in the early 20lh century 
when the important iron ore mines in ICruna and Gillvare were about to be sold to beign 
investols. The series of laws was completed only after the second world war. In 1he early 1980s, 
however, the economic integration of the Western World and the subsequent demand for 
reciprocily in invesbnent codes forced the Swedish government ID alow foreign owne,.,.., to 
Sweclsh mineral resources. The new law (SFS 1982:617) gives 1he govenvnent 1he right to 
alow foreign ownership of Swedish mineral deposfts and land. ThB Is a very important change 
in policy considering 1hat it comes closely after a SO years struggle to enforce a system of laws 
necessary to guarantee national control of the subaioi. In particuiar the Mners' Union have 
opposed the new law. At present a committee, set up by 1he Parfiament. is working to review 1he 
mineral law from 1974. One of the main problems is the old mining claim system as men1ioned 
above. There are suggestions 1hat a single concession system should replace aD 1hree earlier 
systems. A report from the committee is expected in late 1986. 

In practice 1he Swedish state has not actively exercised the possbirllies which the existing 
laws give to direct and influence the activclties of lhe mining industry. The state today leases its 
mineral rights to public companies such as Boliden. Three of 1he mines operated by Boliden are 
wholly l1a1e owned (Stekenjokk, Rivliden and Homtriskvbn) and others, in principle al new 
m!nes such as Aftik, EnAsen, Garpenberg, Laisvall, 5a'ICberget, Udden and Slippen, are jointly 
owned on a 50l50 basis. In 1he case of LKAB and ils subliclaries Viscaria and Statsgruvor the 
company llself ii stateowned but that does not change lhe working of the system. 

Organlutlon 
The Ministry of Industry controls both official authorities, such a Nl"""*n tor Slat•,,. 
Gruv•ndom (NSG) which is the authority responsible for al state owned depolita, for 
state exploration and for stale support to exploration, and the .... .,, a.ologlcal Surv.y 
(SGUJ and for state owned buslneu organJzationl such u LKA8 and Its sublldiaries 
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Statsgruvor and V1SCaria. 13 of lie Swedish non-ferr:>us metals mines .. wholly o: partially 
cwned by the state through NSG. For al these mining rights Bolden and LKAB paid 27 MSEK in 
1984. Aili< alone was accounting tor 14 MSEK.. 



WORKERS• HEAL TH AND SAFETY 

The mining industry in Sweden, as elsewhere. has severe problems both concerning accidents 
~ iniJries me to long term eJCPOSU191D mineral dust. clesel fumes. racloactive emissions 
(radon). noise and draught. The accident rate in 1he mining incUby is the highest compared to 
al other branches of industry in Sweden. The rate of accidents in the mining irdJstry is Iv.ice 
1he average rate tor d ilDJstrial branches which is app. 20 accidents in 1 mllion work hours. 
See Table WHS1. The rate of acciden1s is not~ ~ing in spite of considerable eftor1s. This is due 
ID the fact that al new safety measures are counterbalanced by demands for higher prucb:livily 
and higher efticiency. The accident rate in underground work is about twice the level in surface 
WOik. See Table WHS2. 

In the period 1975-1984 a IDtal of 38 fatallites were reported. The year 1984 was the first 
ever wilhoul any fala1 accideNs al al in die history of Sweclsh mining ildJstry. Types of work 
with falaliies in the 1~ period .. given in Table WHS3. Working days lost because of 
ir$lrieS has been eo11S1ant and was in 1985 22 days per injury tor underground work and 18 
days tor surface work. 

A Sludy made in 1977 gave the following rank of the most severe problems in the miners' 
work environment: 
Underground work: Noise, clesel fumes. dust and draughL 
Surface work: Noise. dust. heavy work. 

After 1977 lhe radon problem has been highlighted and a higher than normal mortality due to 
r.ancer of liie lung has been demons1rated in miners. It is also proven that this is due 1o the radon 
and the radiation it causes. 

The present main demands from the unions conceming the WOik environment are: further 
Improvements of mine venllation. eleclrical vehicles in the mes instead of diesel vehicles. 
better blasting techniques and rock bolting to clminish the risk tor fallng rocks. 

No case of dicosis have been found in workers employed after 1949 in al mines of Bolden. In 
the last few years. however. measurements of the dust levels have shown that the risk for 
lilcosis is not yet lotaly elminated. 

Recent development trends show that new, large scale technology does not necessarily Improve 
the work environment. Mechanization has undcd>tecly elminated many of the tracllional 
physicaly very demanclng jobs from ._ mining indua1ry. At the same time, however, the new 
dumpers and drWs are often diesel driven and Iha exhaust gases are harmful. Pneumatically 
powered equipment such• drik crea1eS oil mist and harmful noise. Better ventiation ID avoid 
high concentrations of dust gives draught problems. 

This does not mean that important lmprcwementa have not been made bul rather that the 
efforts to create a better work environment must continue even when mines are operating at the 
relatively high standalds of the Swedish mining industry. 
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llOUDEN •HERAL-MUtES AND CONCEN'INTOR$1W 

AITIK 

In opermtlon: 1968. discovered in .. 1930s. 
Ch: Law~ copper are wit9 precious metals. 

Appendix 1 

Annuml producUon: 11.4 .. of en n 12.8 Ml of rack in .. apen pit. 

Concentrator 
11.4 Ml .. be milad tis year. Pnxfuction of 143.900 t of c:apper COllC8ldraie. conlaiiing 39.600 t of 
copper. 37.550 kg of silver ... 1.309 kg of gold. 

1HE BOUDEN DISTRICT 

Unpdll 

In ............ : 1967. discovarad in .. midcle of the 1930s. 
Ore: Complex ore wlh copper. had. zinc and praciaus metals.. 
Annual procluctlon: 145.000 l 

UV* 
In ............ : 1956. disc:overad in .. middle of .. 1920s. 
Ora: Complex en wilh copper, zinc. pr8Cious metals and~
AMutl production: 450.000 l 

Jlllslla 
In opendlon: 1971, dilc:oV8r8d in .. midcle of the 1950s. 
Ora: Complex en wilh coppper, zinc. llllptu and precious metals. 

~· procluctlon: 330,000 l 

RlnltrOm 
In operation: 1952. disc:iv8rad in .. middle of .. 1920s. 
Ora: Complex ore wilh COA*. lead. zinc and pr9Cious nwlals.. 
An..,.I ~n: 215,000 l 

Cenlral conc:en1..aor at Bolden 
1.19 Ml will be milled this rur. Producllon of 22,300 t of copper concentrate, 6,500 t of lead 
c:oncenlrate, 83,600 t of zinc COllC8nlrafe and 284,700 t of pyrite concentrate. 
u...t contents In the cmantrate.: 4.500 t of copper, 3,000 to of lead, 45,900 t of zinc, 41,800 kg of 
..... and 739 kg of gold. 

In opendlon: 1984, dilcovered In .. 1950s. 
Ora: Complex en wllh gold, copper and lilvw. 
An..,.I proclucUon: 200,000 t of en and 580,000 t of wute rock In an open pit. 

Concent..ror 
200.000 t wlll be ,,..... ... ,..,. Procb:lon of 5,400 t of copper conc.nlrate. 
MMl .,__ in conc:entrate.: SOI kg of gold, 570 t of copper and 800 kg of liNer. 



ENVIRONMENT 

Background 
The present system of laws. regulations and authorities set up to protect the environment in 
Sweden was introcb:ed in the end of the 1960s. HcMever. laws regulating emissions lo water 
have been in force since 1941. The law to protect the environment (SFS 1969~7) deals 
primarily with emissions to W21er.1o the alhmosphere and noise from industrial. agrk;ullural 
and other activities as e g waste water treatment and energy pndJction. lmpor1ant areas such as 
emissions from vehicles me not regulated by this law. · 

laws 
TOC law for protection of 1he enWonmenl defines a number of industries for which an advance 
permission is mandatory. The authorities granting these permissions are organized at three 
levels: local. regional and natior.dl. At the national level there is a Boenl of c:oncession which 
checks al inckJstrial activities that have an infoence on 1he environment at a :1ational scale. 
Mining and metaDurgy are examples of indus1ries scrutinized by this Board. There is also a 
central aulhorily. the Sndish Nallonal Envllonment Protection B•nl (SNVJ which 
primarily sets the long term goals and controls the activities of the local. regional and national 
authorities giving permissions for environmentally dangerous emissions. 

In case of very important and large industries the government has the responsilility lo 
scrutSlize the polkJtion problems. Aocord'ing to the paragraph 136 a locafization or 
Introduction of industrial activities which are of crucial impor1ance to the ecooomimg on 
energy. wood fibres and the Swedish land and water resources requires government permission. 
When the government has given its pri11c.,al permission the case should be tried by the 
appropriate authoily as described above. kc:ordng to this law the local communities have the 
right of veto to all appfications. 

A case of in':.erest to the mining industry was the veto of the SkOvde community. which stopped 
a project to Ubb uranknn containing shales in the early 1980s. 

~.11 aftuatlOn 
In the 1970s 8 billon SEK were Invested in measures to protecl the environment in Sweden. 
The annual costs, both investment C081S and operating costs, in 1he 1980s have been estimated 
around 2.5 bllion SEK. 

The Swedish mining industry has invested heavily in pollution control during the last decade. 
By international standards the situation In 1he Swedish industry • far as 1he environment is 
concerned is quite good. However, 1he mining and In particular the metals refining industry are 
ttill amona the heaviest poluters. 

In lhtJ rr11aing Industry the main problem is water pollution. Leaching processes caused by acid 
waste water release heavy metals, which are poisoning the aurroundings of both existing mines 
and ancient waste R>Ck heap&. SNV has demanded Boliden and Stora Kopparberget to take 
measures to atop leaching of heavy metals from waste rock heap& at the Falu and the Garpenberg 
mine. Theae heaps are from the beginning of miMQ of the mines, I e at least from the151h 
century. The~ claim that thil Is not their rnponsibility. In the case of Garpenberg an 
area of 900 000 .,:,.'l has to be covered with a 3 m thick layer of earth. Final decision ii expected 
during 1986 In this case. 

Polution of the alhmosphere is In general not a prd)lem to the mining industry. The Vilcarla 
copper mine ii an exception. ha on fueled drfefs emltl aufphur which cau111 acid rain. 




