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Introduction 

In September 2006 Raw Materials Group (RMG) completed a conceptual study of the 
Ruoutevare mine project  for Beowulf plc (Beowulf) the �Ruoutevare Fe � Ti Mine Project�. 
In mid 2009 RMG was contracted by Beowulf to do an update of the earlier report. During the 
years since the first report Beowulf had not only increased its knowledge of the Ruoutevare 
project substantially but also its plans for the Kallak property had started to develop. An 
updated and expanded report that took all of these factors into consideration was requested. 
 
The work with the report started in September 2009 with a meeting where Anton Löf and Per 
Storm were present from RMG and Jan Ola Larsson was present from Beowulf. A separate 
market report was delivered in late 2009: "Iron ore market report for Beowulf". In view of the 
most recent upswing in the Chinese steel market and increased demand for iron ore this study 
has been reviewed and the results up-dated.   
 
The present report consists of two reports joined to one: the Ruoutevare and the Kallak reports 
which are both intended to be two stand alone reports. Hence there are certain repetitive 
information and data.  
 
Magnus Ericsson of RMG acted as project leader. Anton Löf, mineral economist at RMG 
researched and compiled the report.  
 
Contact person from RMG has been Anton Löf and from  Beowulf Jan Ola Larsson. 
 
This report is based on the conditions prevailing in February 2010, except the market study 
which refers to late 2009. 
 
Stockholm 2010 03 15 
Anton Löf 
Raw Materials Group      
PO Box 3127, SE-169 03 Solna, Sweden  
Phone: +46 8 744 0065 
anton.lof@rmg.se 
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Disclaimer and copyright 

 
This report/presentation was prepared by Raw Materials Group, RMG AB. The company has 
made all reasonable efforts to ensure that all information provided in this report is accurate 
and reliable at the time of inclusion in the report/presentation, however, there may be 
inadvertent and occasional errors and lack of accuracy or correctness, for which RMG cannot 
be held responsible. RMG and employee have no obligation to inform the reader when 
opinions and information contained in this report change.  
 
Raw Materials Group RMG AB makes no representation or warranty, express or implicit as to 
the accuracy or completeness of contents of this report/presentation. This report/presentation 
is not and cannot be constructed as an offer to sell, buy or trade any securities, equities, 
commodities or related derivative products and the report/presentation in no way offers 
investment advice. Therefore RMG employees accept no liability for any direct, special, 
indirect or consequential losses or damages, or any other losses or damages of whatsoever 
kind resulting from whatever cause through the use of any information obtained either directly 
or indirectly from this report/presentation. 
 
The contents of this report/presentation, all the information, opinions and conclusion 
contained are protected by copyright. This complete report may not be reproduced without the 
express consent of RMG. Short extracts may be reproduced but only with the full and 
appropriate citing of the original source. 
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Executive summary 

Introduction 

This study summarises all available technical documentation on the Ruoutevare and Kallak 
iron ore deposits in northern Sweden. Further estimates of investments and operating costs 
based on these documents have been made and a long term iron ore price has been 
established. These data have been used in a simple, conceptual economic model to determine 
the viability of the two proposed projects. The study was completed in its entirety in mid 
February 2010, market forecasts were made in late 2009.   
 
Beowulf Mining plc, listed on the AIM in London, has the exploration permits for both the 
deposits under Swedish law. The company has been studying the Ruoutevare project with 
substantial inputs from external internationally acknowledged consultants since 2006. Work 
on the Kallak project started in earnest in 2008.  
 
Both deposits are located in the Norrbotten district in northern Sweden, which is the most 
important metal mining area in the European Union. At present more than 25 Mt of high 
quality iron ore is mined by underground methods in two of the largest underground mines in 
the world. Europe’s largest open pit mine, which will produce 36 Mt of copper ores annually 
from 2011, is situated in the same area. Norrbotten also hosts Europe’s leading school of 
mining Luleå Technical University.   
  
Review and assessment of existing reports and supplementary information provided by 
Beowulf and desk top studies by the authors form the foundation of this report and its 
conclusions. No detailed validation of the studies provided or due diligence has been made by 
the Raw Materials Group. 
 
 

Geology 

Ruoutevare is a magnetite�ilmenite deposit and with  a confirmed JORC classified "inferred 
mineral resource" of 140 Mt holding 39.1 % iron, 5.7 % titanium and 0.2 % vanadium. The 
deposit consists of four lenticular pods of magnetite mineralization, which are interpreted to 
be the result of magmatic layering within the intrusive complex. The most significant 
mineralized body is approximately 1 500 m long and 200 m to 300 m wide.  
 
For Kallak, the Geological Survey of Sweden (SGU) has estimated a mineral resource of 121 
Mt at a grade range of 35-42 % iron in 1968-70 based an earlier drilling and geophysical 
work. To get to a confirmed JORC classified "inferred mineral resource", additional drilling is 
necessary. It is a typical banded, quartz-rich iron ore massive magnetite and minor hematite 
interlayered with quartz, feldspar and some hornblende. The main ore body, Kallak North has 
a surface area of some 25 000 m2. The total area of the magnetic anomaly exceeds 200 000 
m2. 
 
Ruoutevare and Kallak are among the largest known, undeveloped iron ore deposits in 
Sweden. 
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Location 

The Ruoutevare deposit is located approximately 13 km northwest of the small village of 
Kvikkjokk and 130 km northwest of the local municipality centre Jokkmokk. Kallak is 
situated in between Ruoutevare and Jokkmokk some 40 km NW of the municipality centre. 
Both projects are in the Caledonian Mountain range and the altitude varies between 300-600 
meters above sea level. The Kvikkjokk area where Ruoutevare is located has national 
importance as a recreational area of untouched, pristine nature.  
 
The products could be shipped either by a combination of rail and road transport to the ore 
port at Luleå some 300 km eastwards or through a pi peline across the mountain range into the 
Norwegian port of Fauske 100 km to the west. The latter alternative is recommended. 
 
 

Metallurgy 

Beowulf has contracted the Swedish mineral processing laboratory Minpro to develop 
processes to beneficiate the ores from Ruoutevare and Kallak. Ruoutevare ores have been 
tested both in the 1980s and in recent years. By applying standard dry and wet LIMS 
processes and crushing a concentrate containing 67-68 % Fe is obtained. This is suitable as a 
pellet feed. An alternative is to produce a high grade sponge iron powder (97%) and 
recoverable titanium and vanadium fractions. The economic calculations are however all 
based on the former process and no economic value has been give to by products. Results 
from initial work on the Kallak ores are in line with the results for Ruoutevare ores. It is 
assumed that these ores can be treated by similar methods and with similar results as the 
Ruoutevare ores. 
 
 

Mining, processing and transport 

Both Ruoutevare and Kallak are amenable to large scale open pit mining of each 10 Mt/a 
ROM over 15 years with strip ratios of 1.5 over the mine life. Contractors are assumed to do 
the mining. The beneficiation process at each mine is anticipated to yield 4.8 Mt/a of 
concentrate suitable for pellet production holding 68 % Fe with a 84 % Fe recovery and an 
overall weight yield of 48%. Two alternatives for transport have been evaluated and a 120 km 
pipeline from Ruoutevare to Norway is considered the best alternative. 
 
 

Financial analysis 

The financial analysis is a simplified cash flow analysis. Figures are presented before tax and 
interest in this brief analysis and the purpose has been to simply project the cash flow for the 
assumed life of mine industrial expenditures and revenues but also the average cash flow per 
year. As the concentrate transportation and handling costs are significant costs in the project, 
they have been treated in this study as an operating cost instead of as usually being regarded 
as a sales cost. RMG’s market study has set the long term iron ore price at a low of 102 
USc/dmtu and a high of 139 USc/dmtu. Investment costs, operating costs and gross revenues 
generated as well as payback period for the two projects are summarised in the table below. 
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Table 1. Ruoutevare and Kallak deposit summary. 
 
� ������ ��	��
��

� �������
Total Ore Mined Mt 150 150 
Total Waste Mined Mt 225 225 
Ore Grade Average, ROM Fe % 39.1 39 
Strip Ratio t Waste/t Ore 1.5 1.5 
Total Ore Processed Mt 150 150 
Iron Recovery % 84 84 
Total Iron recovered Mt 49.3 49 
Total Fe Concentrate Produced (Dry) Mt 72.5 72 
Concentrate Grade Fe % 68.0 68 
    
Investments  Mining MUSD 97 97 
                      Processing, infrastructure MUSD 446 446 
                      Transport, port handling MUSD 231 315 
                      Owner’s cost, closure MUSD 24 24 
                       Total  MUSD 798 912 
    
Operating costs  Mining USD/t ROM 9.3 9.3 
                           Mining USD/t conc 19.4 19.4 
                           Processing USD/t ROM 6.5 6.5 
                           Processing USD/t conc 13.4 13.4 
                           Transport, port 
handling 

USD/t ROM 2.1 2.4 

                           Transport, port 
handling 

USD/t conc 4.4 5.0 

                           G & A USD/t ROM 2.0 2.0 
                           G & A USD/t conc 4.2 2.4 
                           Total USD/t ROM 19.9 20.2 
                           Total USD/t conc 41.4 42.0 
    
Market price forecast, long term - low USc/dmtu 102 102 
Market price forecast, long term - high USc/dmtu 139 139 
Concentrate price FOB � low USD/t conc 69.4 69.4 
Concentrate price FOB � high USD/t conc 94.5 94.5 
    
Gross Revenue  - market price low MUSD 5 032 4 997 
Gross Revenue  - market price high MUSD 6 850 6 804 
Total Operating Costs MUSD 2 985 3 030 
Capital Costs MUSD 798 912 
Pay Back Period- market price low Years 5.8 7.0 
Pay Back Period- market price high Years 3.1 3.6 

 
 
 
The sales revenue, FOB, of concentrates produced from Ruoutevare and Kallak ores is 
estimated at between and 33-45 USD/t depending on the market prices for iron ore. The sales 
value FOB for the concentrate is estimated to reach between 69-95 USD/t.  
 
Capital expenditure does not have any major impact in the life of mine cash flow for the 
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projects. The initial capital expenses for an open pit mine and mill project with life 
of mine of 15 years typically amounts at approx. 7-15 % of the total life of mine 
expenditures (capital plus operating costs) and with 14 % Ruoutevare and Kallak fit in that 
general bracket. Transport investments are considerable (29 and 35 % of total investments 
respectively). Total operating costs account for some 77 % of the total life of mine 
expenditures, which also fit into the general 75-85 % bracket. In the preferred pipe line 
alternative operating costs are low 12 % of total operating costs. The alternative chosen for 
transport of the concentrate to the port is of major importance for the profitability of both the 
projects. 
 
 

Conclusions and recommendations 

The economic viability of both Ruoutevare and Kallak iron ore projects is promising and 
warrants further geological, mineral processing and economic studies.  
 
Further geological studies and exploration efforts should be focused on determining firstly: if 
it possible to add an additional 70 - 100 Mt to Ruoutevare by drilling an additional 27 holes of 
a total length of 4 900 m. Secondly to get to a confirmed JORC classified "inferred mineral 
resource", by an additional drilling of at least 3 500 m. Multi element assays need to be done 
on both deposits. Further studies are necessary to determine the exact ore/waste ratio for both 
deposits. 
 
Further metallurgical tests are also recommended. The objective for these tests should be to 
confirm in pilot scale the results from the lab tests done in the 1970�ies and if possible to 
improve the recovery of the payable Fe and improve concentrates quality. Further work is 
recommended to study more at depth the costs, investments and operating for the transport 
and handling of the concentrates to Luleå or Fauske  ports.  
 
Current midterm (0-5 years) forecasts for iron ore concentrates for pellet production show 
potential for prices to remain constant in real terms. In a longer term perspective iron ore 
prices could decline from the forecasted levels. 
 
The permitting process, and in particular the environmental and socio-economic impact 
studies need to be started as soon as possible. The location of the Ruoutevare deposit close to 
the Sarek national park is expected to slow the permitting process and be against public 
opinion and could create serious delays for permitting and start-up. 
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Introduction 

The market for iron ore is at present extremely dynamic and with the benefit of hindsight the 
prices forecasted for 2010 and 2011 in the market report dated December 2009 seems too 
bearish. The long term forecast is however, in our view still realistic and prudently 
conservative for a conceptual study such as this present one. The dramatic increases expected 
for 2010 will mean high volatility and increased contradictions between the sellers, the 
mining companies, mainly the Big 3: BHP Billiton, Rio Tinto and Vale and the buyers of iron 
ore the steel companies particularly in China for the future. This battle is far from over and 
there is clearly a risk for much lower iron ore prices when demand starts to fall off �. 
We have reviewed the December study and up dated the price lines slightly in view of the 
faster than expected pick up in the steel markets. 
 
 

Market outlook 

We estimate that world crude steel production, including blast furnace iron production, will 
decline by approximately 12-15 % in 2009, with actual reported Jan-Sept 2009 levels down 
16.4 % after an unexpected quick recovery in the third quarter this after a 20-25 % drop in the 
first quarter. Thereafter, it will likely take another two, or possibly three, years to return to the 
crude steel and blast furnace output levels recorded in 2008. 
 
The quick growth in China is certainly to a degree depending on the massive Chinese 
economic support programs and there is a risk of a bounce back in 2010. Given this situation 
and given the severe nature of the current economic downturn, we are of the opinion that it 
will take until 2011, and possibly 2012, before world crude steel production and iron ore 
demand reach or surpass the record peak iron ore demand level of in 2007. Demand would 
have to grow at a 9 % annual rate for two years to achieve this by 2011 and 6 % to achieve it 
by 2012. Longer-term, in our opinion, worldwide demand for iron ore over the forecast period 
2009 to 2020 will grow at a compound annual rate of 2.75 % to 3.75 % (average of 3.3 %) 
from the starting-year 2008 level of about 1.65 billion tons. 
 
The announced expansion plans (from the Big 3 and other producers) should be sufficient to 
satisfy the expected increase in demand up to 2012 - 2014. Longer-term there is a need for 
additional greenfield iron ore systems. From a logistics, operational cost and quality point of 
view, projects in India, West Africa, and further expansions in Brazil and the Pilbara are most 
likely. None of these �second expansion wave� proje cts are likely to be realized before 2015, 
due to the financial crisis, infrastructure limitations and/or political risks. The political risks in 
West Africa have been clearly illustrated by the recent political instability in Guinea. Hence 
we believe that the iron ore market may be tight again by 2015 - 2017. We have however 
been conservative in our price lines given below and not taken this possibility into account. 
  
On the basis of this scenario, we expect benchmark prices for fines to be stable or possibly 
move upwards by 10-20 % in 2010, before they rise by 15-25 % in 2011, setting the stage for 
the longer term. One underlying assumption is that freight rates will remain depressed for 
several more years. We believe that it is reasonable to postulate a stable price of iron ore for 
the rest of the medium term, until 2015, since the price level indicated would allow 
investment projects to go ahead but would not bring forth an investment boom, particularly 
since freight rates would eventually turn up slowly again, thus raising the landed cost of ore 
and deterring too rapid capacity growth in the steel industry.   
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For the longer term, beyond 2015, we are assuming that productivity growth and lower 
quality (broadly defined) of deposits will offset each other and that real prices will therefore 
remain constant. There is likely to be considerable fluctuation around this flat trend, due to 
business cycle variations, but these cannot be forecast with any degree of accuracy. 
 
We have assumed that the price of Vale Itabira fines for delivery in Europe constitutes a valid 
benchmark for Beowulf fines. The long term Itabira price is projected to be 134 USc/dmtu 
within a range of 118-162 c/dmtu. Although the European market will grow only slowly, 
European steel makers will presumably be interested in diversifying their supplies away from 
an almost total dependence on Vale deliveries, and this will provide the necessary commercial 
space for Beowulf. We are assuming that Beowulf ore will be used mostly for blending, 
particularly with Brazilian ore.  
 
Prices for the future Beowulf production are difficult to estimate at this early stage when no 
details are available neither concerning chemical or physical characteristics nor any 
indications for Value in Use (VIU) penalties or premiums compared to Itabira fines are 
available. But an early rough estimate could take as a starting point the transport advantage 
that Beowulf will undoubtedly have and, possibly a bit optimistic but at least a starting point, 
balance this with the VIU and other chemical and physical advantages or disadvantages. This 
would lead to the assumption that the selling price of Beowulf ores will have to be lower than 
Itabira in order to be competitive and get Beowulf a foothold in the market. We have assumed 
a 14 % reduction giving a price range for Beowulf’s long term prices between 102 - 139 
USc/dmtu. 
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Ruoutevare and Kallak iron ore projects 

Introduction 

The Ruoutevare and the Kallak iron ore deposits are both among the largest known iron ore 
resources in Sweden. The deposits are located in the most northern province of Sweden, the 
county of Norrbotten, and within the Jokkmokk municipality, Figure 1. 
 
Ruoutevare and Kallak are large tonnage magnetite iron ore properties and favourable for 
open pit mining. The properties are located relatively close to the main road between 
Jokkmokk and the village of Kvikkjokk. The distance between the two deposits is 85 km. 
 

Figure 1. Location map � Ruoutevare and Kallak iron  ore projects. Norrbotten county, 
north Sweden. 
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Ruoutevare is a magnetite�ilmenite deposit and with  a confirmed JORC classified "inferred 
mineral resource" of 140 Mt holding 39.1 % iron, 5.7 % titanium and 0.2 % vanadium. 
Studies by Beowulf indicate a potential to add  an additional 70 - 100 Mt by drilling an 
additional 27 drill holes of a total length of 4 900 m. 
�
For Kallak, the Geological Survey of Sweden (SGU) has estimated an mineralization of 121 
Mt at a grade range of 35-42 % iron in 1970. These figures are not JORC compliant. To get to 
a confirmed JORC classified "inferred mineral resource", an additional drilling of 3 500 m is 
considered necessary by Beowulf. The Kallak North deposit is by far the largest known 
deposit of the �quartz banded iron ore type� in thi s northern region of Sweden. 
 
Iron ore mines in the county of Norrbotten accounted for 89 % or 24 Mt of all iron ore pellets 
and fines produced within the EU during 2008. In addition, Norrbotten accounted for 18 Mt 
of copper ore mined which will be increased to 36 Mt by 2011. 
 
Due to its favourable geology, holding large scale iron and copper deposits, mining and steel 
production has for several decades been the most important industry and business in 
Norrbotten. The large scale mining- and steel-industry and the regions significantly large 
timber and paper/pulp- industry are behind the development of the high class infrastructure in 
the region as roads, railways, sea ports, air ports, electrical power supply, tele-
communications, mining expertise and technical consultants as mine contractors and 
engineering services etc. There is further a strong research & development centre at the Luleå 
Technical University located at the far northern end of the Gulf of Bothnia. 
 
Beowulf Mining holds the exploration permits for Ruoutevare and the Kallak iron ore projects 
with land areas of 850 and 500 hectares respectively. Beowulf�s exploration and development 
efforts began in 2006. Previous data has been reviewed and a large number of new studies, 
geological and metallurgical, have been done. 
 
As result of the strong increased demand for metals in recent years, large investments are 
taking place in the region for expansions of production capacities at the existing operating 
mines and rapid development efforts are also ongoing at a number of previously known but 
not mined deposits as well as �brown field� explora tion. All these are efforts in order to meet 
the increasing world-market demand for metals and to replace, in the future, the operating 
mines of today once their reserves will be depleted. 
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Figure 2. Operating mines, advanced large scale iron ore projects and sea ports for ore shipments in northern Sweden. 
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Ruoutevare iron ore project 

Location 

The Ruoutevare deposit is located in northern Sweden in the county of Norrbotten. Distance 
to Stockholm, the capital of Sweden, is approximately 1 100 km. The project site is in the 
Jokkmokk municipality and 13 km north west of the small village of Kvikkjokk and 130 km 
north west from the municipality centre. Ruoutevare is 55 km north of the Arctic Circle. 
 
The exploration permit held by Beowulf Mining is centred on latitude 67”03� N and longitude 
17”35� E and the altitude varies between 420-610 m above sea level. The exploration permit 
covers an area of 850 hectares. 
 

Figure 3. Location of the exploration permit area shown on a terrain map. 
 

 
 
Table 2 below show coordinates for the corners of the closed polygon that form the 
exploration permit area for Ruoutevare. The coordinates are as per the RT 90 system. 
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Table 2. RT 90 Coordinates for corners of Ruoutevare exploration permit. 
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The Ruoutevare project is in a mountainous region. The top of the mountain is relatively flat, 
whilst the steep sides which vary from 30° to 70°, appear to be characteristic of a land which 
has been sculpted by glacial activity. 
 

Figure 4. Air view towards south west of the Ruoutevare iron-titanium ore deposit.  
 

�
�
The ground surface is partly exposed rock and partly covered by a relatively thin layer of 
moraine as overburden. The vegetation consists of thin moss, peat bogs and mountain birch, 
see Figure 5 and 6. 
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Figure 5. Ground type and vegetation. 
 

 
�
Road distance from Kvikkjokk to the sea port at Luleå at the Gulf of Bothnia is 290 km. From 
the sea port at Luleå is annually shipped approxima tely 6 Mt of magnetite concentrates and 
pellets to steel plants in Finland and south/central Sweden, products produced by the iron ore 
mining company LKAB.  
 
From Kvikkjokk, the �Iron ore railway�, used by LKA B to bring a part of its produced pellets 
and fines to Luleå sea port, can be reached by road  at the village of Murjek, a distance of 180 
km. The distance by railway from Murjek to Luleå se a port is 125 km. The railway distance 
Murjek - Narvik sea port, at the Atlantic, is 405 km. From the sea port at Narvik is annually 
shipped approximately 20 Mt of magnetite concentrates and pellets, produced by LKAB, to 
steel plants mainly in West Europe. 
 
The straight distance from Ruoutevare to the nearest Atlantic sea port, the town of Fauske, in 
Norway is only 100 km. However, there is no straight road or railway connection between 
Ruoutevare and Fauske.    
�
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Figure 6. Map showing road and railway options from Ruoutevare to sea ports. 
 

�
�
The deposit is located in a region with very few inhabitants, only approximately 20 persons 
are permanently living at Kvikkjokk the year around. There are however quite a number of 
cottages in and around the village used by people who enjoy hiking and fishing in the 
mountains mainly during the spring, summer and autumn seasons. Kvikkjokk is the most 
important entrance for hikers to access the two largest national mountain parks in Sweden, the 
Sarek and Padjelanta national parks. From May to September Kvikkjokk acts as a base for 
numerous tour and helicopter operators catering for the influx of tourists visiting these 
national parks. 
 
The deposits position between the 60th and 70th northern parallels makes the midnight sun 
visible from the 6th of June to 7th of July. 
 
Climatic conditions are typical of northern Sweden with temperate summers and cold 
winters. The summer months between June and August see temperatures ranging between 
10 and 25°C, in winter (November-April) the tempera tures drop to between -5°C and -30°C. 
The annual rainfall for the area is approximately 530 mm, ranging 72-189 mm per month, and 
falling as snow in winter. Snow covers the area for 183 days of the year attaining a thickness 
ranging from 0.6-1.2 m in March. 
 
 

  



 

23 
 

History and previous work 

The originally discovery of the Ruoutevare iron ore deposit dates back to the 18th century. 
The deposit has never been mined. 
�
Some early assessments of the deposit were made by the Geological Survey of Sweden (SGU) 
around 1900 when the first limited drilling of the deposit was carried out. 
  
In the early 1970s further detailed studies were made by SGU when ground geophysics, 
metallurgical test work and diamond drilling were completed. SGU drilled 32 diamond drill 
holes totalling 6 223 m. The deepest drill hole extends to a depth of 240 m below surface. 
SGU calculated the Ruoutevare resource to 116 Mt holding 38.2 % Fe, 5.6 % Ti and 0.17 % 
V based on its 32 drill holes.  
 
In 1973 metallurgy test work was done by LKAB and Rautaruukki (a Finnish steel producer 
now Ruukki) in Finland using magnetite separation and floatation to produce two separate 
concentrates, an iron ore concentrate and a TiO2 concentrate. The tests of an ore feed holding 
33.6 % Fe and 7.1 % TiO2 resulted in a magnetite concentrate holding 64.6 % Fe at a 
recovery of 64.9 % and an ilmenite concentrate holding 44.6 % TiO2 at a recovery of 23.3 %. �
�
In 1984 additional bench scale test were made for LKAB using reduction techniques at the 
MINPRO laboratory aiming to fully extract the iron, titanium and vanadium from the 
Ruoutevare titanium-magnetite ore. Although these test gave interesting results in producing 
sponge iron as the final product, holding 97 % iron (Fe) and less than 0.5 % titanium (TiO2), 
and 0.02 % vanadium (V),  the outlined processing concept was not followed up by further 
pilot scale tests. However, although economical factors were encouraging, the deposit was not 
developed further to a producing mine.  
 
Since these studies in the 1970s and 1980s made by the SGU and LKAB, no significant 
surveys, exploration or metallurgical tests have been carried out regarding the Ruoutevare 
iron ore deposit until in 2006. In 2006 with the rapidly growing world market demand for iron 
and titanium, Beowulf Mining was granted the exploration permit of the Ruoutevare area.  
�
Beowulf Mining has compiled and assessed the available data of previous work of the deposit 
including detailed ground geophysical surveys and geological information by the SGU.  As 
the available geological information was found to be only of general character, a new and 
detailed geological and structural map of the Ruoutevare deposit area was completed by 
Beowulf Mining after detailed field area mapping in 2006. Available drill cores have been 
relogged, drill hole collars GPS-measured and analytical data digitized by Beowulf Mining to 
comply with modern computer software for outlining and viewing the deposit in 3D models. 
Beowulf Mining has supplied the data information to independent external consultant groups 
specialized in iron ores for interpretation and to obtain updated resource estimates of the 
Ruoutevare deposit.  
 
In 2006 Snowden Mining Industry Consultants limited (Snowden) reviewed the geological 
data and verified a resource of 123 Mt grading 37 % Fe, 5.3 % Ti and 0.16 % V,  a slight 
increase in tonnes with a corresponding decrease in grade. 
 
In August 2006 Raw Materials Group (RMG) of Sweden completed an initial and 
independent conceptual study report for Beowulf Mining of the Ruoutevare iron ore deposit. 
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In their conclusions RMG suggests an extraction rate of 10 Mt/a as an economic production 
rate, but requiring further cost analysis work to be undertaken on ore transportation. 
�
In 2008 the geological consultants Runge Limited of Perth, Australia made a JORC classified 
"mineral resource assessment". The result of Runge�s estimation for Ruoutevare is an 
"inferred mineral resource" of 140 Mt holding 39.1% iron (Fe), 5.7 % titanium (Ti) and 0.2 % 
vanadium (V) at a cut-off grade of 30 % Fe. This updated resource estimate is approximately 
20 % higher than the original estimate of 117 Mt by the SGU in the 1970s and verified by 
Snowden in 2006. 
 
In 2008 a comprehensive review was also made by the consultant group Mining Technical 
Solutions (MTS) of Australia based on all the drill data and geophysical information, together 
with the findings of the 2006 geological mapping report indicated that there is substantial 
additional tonnage of the Ruoutevare iron ore deposit extending beyond the area drilled by 
SGU. MTS estimated there is a potential additional mineralization�s at Ruoutevare of 72-107 
Mt. The additional mineralization�s are indicated in near surface extensions in both directions 
to the current resource model as well as of an interpreted deeper zone below the Ruoutevare 
resource. 
 
Initial results of new metallurgical studies in 2009 made by MINPRO, Sweden, confirm that 
by using reduction techniques in a laboratory scale simulation of a mechanical oven it is 
possible to fully extract the iron, titanium and vanadium from the Ruoutevare titanium-
magnetite ore. Further metallurgical tests are ongoing. 
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Geology 

General 

The Ruoutevare deposit is formed as an out-cropping, flat-lying to gently dipping magnetite 
rich layer about 150 m thick within an anorthositic gabbro. The iron mineralized outcrop is 
generally fresh looking with no significant signs of weathering noted. The magnetite ranges 
from massive to disseminated and is associated with fine grained forms of ilmenite. Fig. 5, 8 
and 9. 
 
The deposit consists of four lenticular pods of magnetite mineralization, which are interpreted 
to be the result of magmatic layering within the intrusive complex. The most significant 
mineralized body is approximately 1 500 m long and 200 m to 300 m wide.  
�
 It is immediately obvious from field examination of the prospect that extraction of the 
magnetite ore body by open-pit methods would be favourable. The gentle dip of the ore body 
means that much of it is accessible directly with little or no waste rock stripping. 
 

Figure 7. Photo of mineralized outcrop of the Ruoutevare iron-titanium deposit. 
 

�
�
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Figure 8. Photo of mineralized outcrop of the Ruoutevare iron-titanium deposit. 
 

�
�
Beowulf Mining has compiled and assessed all available data of previous work of the deposit 
including detailed ground geophysical surveys and geological information by the SGU. As the 
available geological information was found to be only of general character, a new and detailed 
geological and structural map of the Ruoutevare deposit area was completed by Beowulf 
Mining after detailed field area mapping in 2006.  
 
32 diamond drill holes, totalling 6 223 m, were drilled on the deposit by SGU in the early 
1970s. The deepest drill hole extends to a depth of 240 m below surface. Available drill cores 
have been relogged, drill hole collars GPS-measured and assay data digitized by Beowulf 
Mining to comply with modern computer software for outlining and viewing the deposit in 
3D models.  
�
�
JORC Inferred Resource estimate. 

Beowulf Mining has provided the data and information to an independent external consultant 
group specialized in iron ores for interpretation and to obtain updated resource estimates of 
the Ruoutevare deposit.  
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Figure 9. 3D Oblique view (south) of wireframes showing Ruoutevare magnetite 
mineralisation and drill holes (Figure from Runge, 2008). 
 

 
 
Based on total available data and completed by geological consultants Runge Limited of 
Perth, Australia, (2008), a JORC classified Inferred Mineral Resource of Ruoutevare has been 
estimated at 140 Mt holding 39.1 % iron (Fe), 5.7 % titanium (Ti) and 0.2 % vanadium (V) at 
a cut-off grade of 30 % Fe, Figure 9. This updated resource estimate is approximately 20 % 
higher than the original estimate of 117 Mt by SGU in the 1970s. 
 
The resource was estimated using standard block modelling and ordinary Kriging 
interpolation. The interpolation was constrained by resource outlines based on mineralization 
envelopes prepared using a nominal 30 % Fe cut-off grade. 
 
A rotated Surpac block model was created to encompass the full extent of the Ruoutevare 
deposit (Figure 8). The block model used a primary block size of 100 m NS by 50 m EW and 
8m vertical with sub-cells of 25 m by 12.5 m and 2 m. The parent block size was selected on 
the basis of 50 % of the average drill hole spacing within the main mineralized zones. 
 
 
Additional resources indicated 

A comprehensive review of all the drill data and geophysical information, together with the 
findings of the 2006 geological mapping report indicate that there is substantial additional 
tonnage of the Ruoutevare iron ore deposit extending beyond the area drilled by SGU.  
 
Based on these data the consultant group Mining Technical Solutions (MTS) of Australia in 
2008 estimated there is an additional resource potential of the Ruoutevare deposit of 72-107 
Mt. The additional resources are indicated in near surface extensions in both directions to the 
current resource model as well as of an interpreted deeper zone below the Ruoutevare 
resource, (Fig. 11 and 12). Thus the total tonnage of the Ruoutevare deposit as outlined by the 
Australian consultant groups Runge and MTS respectively, can be close to 250 Mt.  These 
results compares well with a geophysical report in 1975 by the Geological Survey of Sweden, 

Ruoutevare Deposit 
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based on the interpretation of detailed gridline based, gravimetric data, which suggested that 
the total tonnage of the Ruoutevare iron ore deposit can be as high as 250 Mt. 
 

Figure 10. Indicated near surface and deep extensions of the Ruoutevare Magnetite- 
Ilmenite deposit and drill holes. (MTS, 2008). 
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Figure 11. Indicated near surface and deep extensions of the Ruoutevare Magnetite- 
Ilmenite deposit and drill holes.(MTS, 2008)  
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�
The potential additional resources can only be verified by a future drilling program, an 
assumed 2 500 m of drilling for the near surface extensions and 2 500 m of drilling for the 
deeper extensions of the Ruoutevare deposit.  
 
The aim of such a drill program is to upgrade and significantly increase the existing resource 
and subsequently transfer the resource into JORC Code Indicated and Measured categories. 
The total expenditures for the drilling program is estimated at USD 700 000. 
 
Provided the drilling program will be adding tonnage and grades as assumed the Ruoutevare 
deposit would become an approximately 250 Mt iron-titanium ore (> 30 % iron) measured 
and indicated JORC classified deposit which would rank it as one of the largest not yet mined 
iron ore deposits in the Nordic countries. 
 
 
Other major iron and copper deposits in northern Fennoscandia 

Beowulf Mining’s Ruoutevare and Kallak deposits are among some other significant mining 
deposits in the Norrbotten county. The economically most important iron deposits are the 
Kiruna and Malmberget magnetite-apatite deposits, both currently operated by LKAB. 
 
The Kiruna deposit, located 130 km east from the Ruoutevare area, was discovered in 1696 
and has been mined continuously since the late 19th century. Total resource inventory of the 
Kiruna deposit, including past production, is about 2 000 Mt with an average 49 % Fe grade. 
The ore is currently mined underground.  
 
The Kiruna iron deposit consists of a five km long, up to 100 m thick, steeply dipping ore 
body with the sole mineral of economic interest being magnetite. The ore body is hosted by 
felsic volcanic rocks within a Svecofennian supracrustal sequence known as the Kiruna 
Porphyry Group A recent genetic model of the Kiruna deposit suggests that the magnetite was 
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crystallized directly from an iron-phosphorus rich magma. It has been proposed that the 
Kiruna-type magnetite-apatite deposits would have been formed as an endmember of the 
IOCG class of iron ores. 
 
The other currently operating iron mine is the Malmberget magnetite-apatite deposit located 
at Gällivare in Sweden, about 130 km east from Ruou tevare. The Malmberget deposit consists 
of some 20 ore bodies over an underground area about 5 by 2.5 km. Total resource inventory 
including past production is about 660 Mt at a grade of 44 % Fe. The mineralization type is 
identical to the one at Kiruna. Malmberget deposit is hosted by highly metamorphosed felsic 
volcanic rocks which are considered to be metamorphosed equivalents of the Kiruna Porphyry 
Group rocks that host the Kiruna deposit. Seven of the known ore bodies are currently being 
mined by LKAB. 
 
The largest copper deposit currently in production in Europe, Aitik, is located some  
130 km east from the Ruoutevare area. Aitik was discovered in 1930 and has been in 
production since the 1960s. Up until 2007, Aitik has produced almost 430 Mt of ore. On 
January 1, 2008, there was 610 Mt of proven and probable ore reserves grading 0.2 g Au/t, 2 g 
Ag/t and 0.28 % Cu. Measured and indicated mineral resources amount to an additional 1048 
Mt (New Boliden fact sheet, 2008). 
 
The bulk of the ore at Aitik is hosted in rocks of the Svecofennian Porphyry Group and 
specifically altered intermediate to felsic metavolcanic and subvolcanic intrusions next to a 
quartz monzodioritic of which the latter is also weakly mineralized. The deposit has been 
interpreted as a metamorphosed porphyry deposit  

� �
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Environment 

Work on the issue of environmental permitting is a very high priority item on the time 
schedule to develop the Ruoutevare project into a producing mining operation.  
 
For a holder of an exploration permit to move forward to obtain the required environmental 
permits/licenses for a mining operation are in essence two sub-processes. First is the process 
to get an approval for an exploitation concession for which a first environmental approval is a 
part (chapters 3�4 of the Environmental Code). Ther eafter comes the process to get a final 
environmental permit setting out the conditions and limits for the emissions to land, water and 
air and including noise levels etc. (chapter 9 of the Environmental Code). 
 
The time required for the processes from start preparing an application and the afterwards 
legal processing is assumed a minimum of 3 years and up to 5 years due to the complexity of 
the actual issues. 
 

Table 3. Official consideration and approval before mining may commence. 
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The attached Appendix 1 is a general report �From exploration to exploitat ion � 
environmental permitting in Sweden� regarding the o fficial and legal issues on environmental 
permitting. 
 
The Ruoutevare project is located in an environmentally sensitive area. A future mining site at 
Ruoutevare will be very close to the southern border to the Sarek and Padjelanta national 
parks, the largest �protected mountain wilderness� areas in Sweden.  
 
For mountain hikers, Sarek and Padjelanta are highly regarded as being �the last wilderness 
mountains� because of its large area and untouched by civilization and with big mountains, 
glaciers, rivers, river-valleys and -deltas, its unique fauna and wild life etc. Kvikkjokk is the 
main point for hikers to access into Sarek and Padjelanta. Reindeer herding is the second most 
important economic activity in the area and a specific additional issue in the legal proceedings 
for obtaining an environmental permit for a mining operation. See Appendix 2, MKB för 
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renskötsel vid gruvetableringar, recommendations fo r an EIS report on Reindeer herding in 
connection to mining. Local and national opposition against the project is highly likely.  
 
No further investigations of these aspects have been made in this introductory study, but work 
on environmental issues will be of crucial importance in the next steps of the project. It is here 
simply assumed without any further considerations that a mining and milling operation at 
Ruoutevare will get the required environmental permit. It is also assumed that the a condition 
of the permit will be to re-circulate basically 100 % of the process water, all the mine water to 
be pumped to the process plant as well as all the drainage water from the industrial areas. No 
mine or process water is likely to be permitted for discharge into the small creeks or lakes in 
the area.  
�
It is further assumed that dust collecting systems will be installed at the crushing plant and 
that the belt conveyors shall be cowered to minimize dust emission to the air. An 
environmental permit may include conditions of no blasting on certain days linked to reindeer 
herding during the spring and autumn in the surrounding area.  
 
An application for an environmental permit for a mining site will require a thorough base line 
study because the project is located in the Swedish mountainous areas used for reindeer 
herding by the Sami population. The total cost of a relevant baseline study is assumed to be in 
the order of MUSD 1.5-2.5. Because of the water sampling mainly, the study is assumed to be 
ongoing for an approximately 12-15 months to cover all seasons of the year.   
 
The conditions/undertakings stated in the environmental permit are assumed to have an 
impact on the economics and feasibility of the project. Generally speaking the mining 
company will be required by the authorities to deposit the capital amount estimated for 
rehabilitating the site area once the operation has closed. Based on resent permits for 
comparable projects it is assumed that the rehabilitation and closure costs would be in the 
order of MUSD 14 for the ore mining alternative 10.0 Mt/a. 
 
The estimated amounts of funds for reclamation are based on the assumption that the tailings 
area will be transformed into a lake when the operation has been closed down. The 
reclamation of the base metal mine at Stekenjokk in the mountain range further south of 
Ruoutevare should be used as good example to convince the environmental authorities of 
covering the tailings with water instead of a moraine fill. 
 
In addition to the environmental base lines studies that is important to get going as soon as 
possible there is also e need for socio-economic studies in order to get full acceptance for the 
project from all the local population both the reindeer herding Sami people and other local 
inhabitants. 
 
 

� �
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Mining 

Mining at Ruoutevare will be a large scale open pit. As the deposit outcrops on top of the 
mountain having steep gradients, is  1 500 m long and 200 m to 300 m wide and with  gentle 
dip of the mineralization means that much of it is accessible directly with little or no waste 
rock stripping. 
 
The JORC classified Inferred Mineral Resource of Ruoutevare has been estimated at 140 Mt 
holding 39.1 % iron (Fe), 5.7 % titanium (Ti) and 0.2 % vanadium (V) at a cut-off grade of 30 
% Fe. A study made by the consultant group Mining Technical Solutions suggest an 
additional resource of 72-107 Mt in near surface extensions in both directions to the current 
resource model. An approximately 5 000 m additional drilling is planned to confirm the 
assumed additional resource.    
 
The Resource tonnage of the Ruoutevare iron ore deposit can be assumed at 250 Mt. 
 
The assumptions of the capital and operating costs for mining in this study are researched 
trough contacts with mine contractors and recent project studies in Sweden. In the costs used 
in the financial analysis it is assumed that the diesel fuel price is on a similar level as of 
January 2010. (Diesel fuel for mining trucks and loaders at mining operations is exempted 
from tax. Diesel fuel for road haulage is taxed) . 
 
 
Mining method 

The Ruoutevare deposit will be mined using conventional open pit mining methods 
employing drilling and blasting of the ore and waste rock combined with truck and shovel 
hauling. Diesel-hydraulic face shovels will be used to load 200 t class off-highway mine 
trucks for haulage of both the ore and waste rock . 
 
It has been assumed that the mining operations will be conducted by a contractor; however, 
equipment numbers have been estimated as if it were an owner operated fleet in order to 
estimate likely mining costs. 
 
Open pit design and optimization has not been done awaiting additional drilling and further 
project studies.   
 
At an annual ROM mining capacity at Ruoutevare of 10 Mt, the production of the final iron 
ore concentrate for further treatment to iron ore pellets will amount to 4.8 Mt/a. The assumed 
average stripping ratio over the life of the mine is 1.5 t of waste rock mined per tonne of 
ROM ore. 
 
Based on experience of mining in the northern parts of Sweden, it is assumed that a year 
around mining and processing operation at Ruoutevare is plausible. During the midwinter 
season, heavy snow storms and severe coldness may sometime occur that can cause some 
disturbances with snow cleaning of roads or freezing that may halt the operation during some 
days. Halted production is assumed to be between 1 and 10 days on an annual basis. 
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Ore and waste storage 

Ore will be hauled to the pit rim, where a primary crusher will be located. It is expected that 
ore will usually be tipped directly into the crusher, however, a ROM pad will be built around 
the primary crusher so that blending of ores can take place and/or production maintained by 
feeding with a front-end loader during pit downtimes. The ROM pad will be large enough to 
accommodate more than one day of crusher feed. 
 
 
Hauling distances 

As the ROM ore pad and crusher are located adjacent to the pit, the hauling distances from the 
pit rim to the crusher will be an approximately 500 m. A maximum distance used for the fleet 
calculations is 4 km. Distances to the waste dump will increase as the pit is deepened.  
 
 
Drilling and blasting 

Production drilling and blasting is expected to be performed by contractors.  
Down the hole (DTH) blast hole drill rigs will be used. Drill rigs for drilling 165 mm blast 
holes to 13.5 m depth are assumed, which equates to the bench height plus 1.5 m of sub-drill. 
A drill pattern of 5.0 m burden and 5.0 m spacing is assumed. 
 
In order to maximize shovel productivity and reduce wear on machines a relatively high 
powder factor was used to ensure good fragmentation. Based on previous experience, a 
blasting powder factor of 0.7 kg/m3 for both ore and waste would be appropriate.  
 
 
Grade control and technical services 

Mining to the predicted grades will require detailed grade control and geological mapping. 
Geological services will also be vital in the excavation and maintenance of the pit slopes, with 
slope monitoring being a daily job function of the pit geologists and surveyors. Grade control 
will be carried out by taking samples from blast holes. Several samples will be taken from 
each hole and a representative assay will be produced. Grade control markers can also be used 
to ascertain the ore displacement caused from blasting and assist in minimizing waste rock 
dilution. Grade control supervisors will be present at each production face during ore 
extraction. 
 
 
Mining schedule 

An average 10 Mt/a of ROM is the assumed mining rate. The assumed average stripping ratio 
over the life of the mine is 1.5 t of waste rock mined per t of ROM. Any open pit design and 
optimization has not been done in this study awaiting additional drilling and further project 
studies. Thus, no detailed year by year scheduling has been done regarding the mined ore 
(ROM) and waste rock tonnages. The capital expenditures and operating costs for the 
Ruoutevare mine is in this conceptual study assumed not on a year by year basis but assumed 
to evaluate the economical potential at a life of mine time frame for the project.  
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Waste rock disposal 

Engineering work and design regarding the alternative locations for the waste rock dump area 
is not yet done. However, considering the topography close to the future Ruoutevare mine, it 
is assumed that a suitable waste dump area will be identified and near the open pit area. At 15 
years life of mine, 225 Mt of waste rock will be disposed. Assuming an in situ density of 1.9 
t/ m3 for compacted rock the volume of the waste rock will be an approximately. 120 million 
m3.   
 
 
Labour requirements 

The majority of employees will be contractors and not directly employed by the Ruoutevare 
mining company however, supervisory and technical service employees will be required. On 
the operations side there will be a mine superintendent supported by a mine supervisor and 
maintenance supervisor for each shift. Within each operating section there will be a number of 
team leaders and leading hands to provide adequate supervision and control. 
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Metallurgy 

Earlier metallurgical test work 

In 1973, LKAB carried out metallurgical test work on ore from Ruoutevare. LKAB�s 
laboratory scale tests used ore samples taken from drill cores. The first series of tests 
performed at the LKAB-laboratory using ore containing 36 % Fe and 7.4 % TiO2 resulted in 
producing a magnetite concentrate containing 62 % Fe at a recovery of 62 % and an ilmenite 
concentrate containing 31 % TiO2 at a recovery of only 15.1 %. 
 
For a second series of tests, LKAB had contracted Rautarukki (now Ruukki), an iron ore 
mining and steel company in Finland. The results obtained at the Rautaruukki laboratory were 
more encouraging. An ore feed of 33.6 % Fe and 7.1 % TiO2 resulted in a magnetite 
concentrate holding 64.6 % Fe at a recovery of 64.9 % and an ilmenite concentrate holding 
44.6 % TiO2 at a recovery of 23.3 %. It was believed that the metallurgical improvements 
were the result of the type of floatation reagents and a heated pulp (80-90”C) used at the 
Rautaruukki laboratory. LKAB furthermore reported its opinion that a TiO2 recovery of 45 % 
to 50 % should be likely as a great part of the 16 % TiO2 content reported in the lab flotation 
middling�s is likely to be recovered in a continuous process without a high magnetic 
separation before the ilmenite floatation. 
 

Table 4. Metallurgical data for the financial analysis. 
 
 Grade Recovery 
Ore feed to plant 38% Fe 5,6% TiO2  
Magnetite concentrate 65% Fe  65%Fe 
Ilmenite concentrate 44% TiO2 45% TiO2 
 
Vanadium and chromium can cause problems in the smelting process if values are high in the 
TiO2 concentrate but it can also add value if separated from the TiO2 concentrate.  If the 
magnetite is coarse and possible to separate early then the associated vanadium may be of 
value. However, if treatment requires a very fine material and vanadium is present with the 
ilmenite then penalties can be expected.  Because the treatment of vanadium is unspecified at 
this stage its potential value/cost has not been included in the financial model.   
 
 
Recent metallurgical test work 

Final concentrate quality for pellet feed  

Metallurgical bench scale test work has been made in 2009 and early 2010 by MINPRO in 
Sweden. The focus has been on producing a concentrate quality suitable for later treatment to 
produce iron ore pellets.  
 
Ore samples from drill cores holding 52.1 % Fe was milled to a particle size of 4-5 mm and 
further ground to a fineness of P80 150 µm and trea ted in a 3-step wet magnetic separation 
process. An iron concentrate holding 62.4 % Fe was produced. The concentrate primarily 
produced was grounded to a fineness of P80 45 µm an d again treated in the same 3-step wet 
magnetic separation process. A final iron concentrate, a pellet feed, holding 68 % Fe was then 
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produced and at an overall Fe recovery in the final product of 84 %. Reference � Minpro 
report number Ao 7013, 2010. 
 
The Ruoutevare fine sized final product is primarily suitable for making into iron oxide 
pellets, 8 � 16 mm, to facilitate using the iron or e in making of iron and steel products. 
However, further bench scale work is required to investigate the variability in metallurgical 
performance. The findings of the bench scale testing needs to be confirmed in pilot plant 
trials. The results from that exercise will provide additional data for design purposes. Areas 
particularly requiring further investigation are determinations of the optimum grind size and 
the number of magnetic separation required steps to achieve the best concentrate grade.  
 
Assuming the JORC classified Mineral Resource grade for Ruoutevare of 39.1 % Fe as an 
average ROM feed for the process plant and a final concentrate grade of 68 % Fe at a Fe 
recovery of 84 % the overall weight recovery will be 48.3 %. Thus, assuming an annual ROM 
mining capacity at Ruoutevare at 10 Mt/a the final concentrate production will be 4.8 Mt/a. 
 
Based upon the beneficiation test work, a flow sheet for the treatment of the Ruoutevare ore 
was outlined. The process would consist of an initial stage using dry Low Intensity Magnetic 
separator (LIMS) at a particle size of between 5 mm to 2 mm (requires confirmation by 
further test work) and would be followed by crushing the concentrate to 1 mm. The crushed 
material would then undergo a second stage using wet LIMS to produce a concentrate 
containing 60-64 % Fe. The secondary concentrate would be ground to between P80 100�m 
and P80 50�m (further test work required) and finally cleaned using wet LIMS. The final 
concentrate is expected to contain between 67 % and 68 % Fe. 
 
 
High grade sponge iron powder 

Tests has as well been made by MINPRO  to use the � mechanic oven�-process and 
technology to extract from the Ruoutevare ore and produce a final product of high grade 
sponge iron powder contained 97 % iron (Fe) and less than 0.5 % titanium (TiO2), and 0.02 % 
vanadium. The initial tests show that subjecting the concentrate to sub-melting temperatures 
will reduce all of the iron which is not bonded to ilmenite, and by a subsequent magnetic 
separation technique, yield a sponge iron powder with high iron content and a high 
metallization level. By using petroleum coke as a reducing agent and adding soda, high 
metallization levels have been achieved at 775 °C. This process has not been used in the 
financial analysis as it is not yet developed far enough. 
 
More than 97 % of the Ti and V-contents of the concentrate occur together with ilmenite-
bonded iron and surplus coke in the non-magnetic product. After recovering the coke, this 
product is a very suitable source from which to obtain clean TiO2 from ilmenite by using the 
chlorination process traditionally used by titanium producers. In addition, the vanadium can 
be leached from this product by using hydrochloric acid through established processes. The 
end product will be V2O5 (vanadium pentoxide). 
 
By using mainly closed systems, the exchanges for all products will be very high whilst 
atmospheric emissions and environmental impact will be minimized. For example, a large 
part of the energy consumed in vaporizing the FeCl-solution can be obtained by burning the 
process gas from the mechanical oven. However, further bench scale work is required to 
investigate the variability in metallurgical performance. The findings of the bench scale 
testing needs to be confirmed in pilot plant trials. The results from that exercise will provide 
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additional data for evaluating if the alternative to produce a high grade sponge iron powder is 
competitive with a conventional beneficiation alternative using Low Intensity Magnetic 
separators to produce a final concentrate quality for pellet feed.  
  



 

39 
 

Infrastructure 

Mine site facilities 

No detailed engineering work or considerations of alternatives have so far been made 
regarding preferred and alternative locations for a tailings facility, the crushers the 
mill/concentrator, the waste rock dumps, industrial roads, a heavy equipment work shop and 
an office building etc. However, considering the Ruoutevare topography, the likely area to 
establish the mine site facilities should be the valley in the area between lines forming a 
triangle northwest of the Ruoutevare mountain peak towards the peak of Tjårok and the peak 
of Vallatjvaratjah, Fig 13. 
 

Figure 12. Ruoutevare - conceptual location of mine site facilities. 
 

�
�
A part of the required material as moraine and gravel etc for the constructing of the tailings 
dam and for land fill purposes may be sourced within the above mentioned valley but because 
of the thin overburden, additional construction material is likely needed to be sourced around 
the Kvikkjokk village.  
 
 
Process water 

The availability of a suitable source for process as well as potable water seems favourable.  
The required amount of water is assumed to be pumped from one of the two nearby small 
rivers passing the Ruoutevare deposit on its west and east side respectively of, Figure 11.  


