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INTRODUCTION

1.1

An Introduction to the
Vanadium Recovery Project

The European Commission 1 has identified vanadium as a critical raw material however there is no production of vanadium ores or
concentrates in the European Union.
Critical Metals Ltd via the Swedish subsidiary company RISAB reached an agreement with SSAB in April 2020 to purchase slag from
the steel making process, with the aim of recovering vanadium from the slag and converting it into vanadium pentoxide flakes V2O5.
At the same time Critical Metals also reached an agreement with innovative project development company Neometals Ltd to evaluate
the feasibility of the proposed recovery solution.
The recovery of metals from by-products in an environmentally friendly manner is very important for Europe. Critical Metals aims to
recover high-purity vanadium as vanadium pentoxide flake from by-products from SSAB’s steel production (LD-slag) without the need
to mine and process vanadium via traditional methods. The recovery process will be powered by renewable energy.
Approximately 75% of global vanadium supply is produced in China and Russia. The agreements signed by Critical Metals create a
significant opportunity for Critical Metals and its partner Neometals to become the sole producers of vanadium in Europe.
The aim of the 10-year LD-slag supply agreement is for Critical Metals and Neometals to be processing LD-slag from the SSAB steel
mills in Oxelösund and Luleå in Sweden and Raahe in Finland by 31 December 2024. The agreement provides Critical Metals with
access to at least 2 million tonnes of existing and future LD-slag from SSAB steel mills. This provides a secure basis for the evaluation
of a slag recovery facility capable of processing 200,000 tonnes of slag per annum without the need to build a new mine and
concentrator like existing primary producers. The vanadium pentoxide grade at the SSAB LD-slag stockpile in Luleå is ~4% V2O5 and
at both Oxelösund and Raahe is ~3% V2O5 making them some of the highest-grade vanadium feedstock sources in the world.
Preliminary tests completed by Neometals on the LD-slag from the SSAB steel mills during the last 12 months have confirmed up to
80% vanadium recovery from leaching under mild conditions. Neometals’ patent-pending hydrometallurgical process has significant
operational, cost and risk advantages over traditional pyrometallurgical processes.
In summary the high-grade vanadium feedstock is located at surface, adjacent to ports and infrastructure and is providing an
opportunity to establish vanadium production in the low quartile position on the cost-curve, with no mining risk or beneficiation costs.
Neometals will fund and manage the evaluation activities up to consideration of an investment decision by 31 December 2022, which,
if positive, will lead to a 50:50 incorporated joint venture. Critical Metals will fund and manage the relationship with SSAB and all
activities in Sweden and Finland.

1.2

Vanadium Recovery Project and Circular Economy

The Vanadium Recovery Project (VRP) owned by Critical Metals Ltd (www.criticalmetals.eu) and its partner Neometals Ltd
(www.neometals.com.au) represents an example of the circular economy in action.
The VRP will produce ~6,000 tonnes/y of vanadium pentoxide flake without opening a new mine, use renewable energy, sequester
~80,000 tonnes/y of carbon dioxide gas currently reporting to atmosphere and convert slag stockpiles into new products. The
foundation for the VRP is a patent-pending low-energy and low-emission hydrometallurgical flowsheet. This is considered internally as
the best available technology for recovering vanadium from slag stockpiles.
The VRP makes the most of metals that have been extracted from the earth. Iron ore is mined in Sweden at great cost. The iron ore
contains vanadium which is difficult and expensive to remove from the iron ore prior to its use in the steel making process. The VRP
will recover the vanadium after it has been concentrated in a LD-slag generated during the steel making process. In this way the VRP
will extract more of the valuable metals that are used in the steel making process.
In addition to steel, steel operations in Scandinavia produce a vanadium bearing slag at a rate of more than 200,000 tonnes per annum.
A large percentage of the slag produced in the steel making process is returned to the blast furnaces. Slag that is not useful in the
blast furnaces has been used in construction materials and/or stockpiled. Today there is ~2 million tonnes of LD-slag available for
vanadium recovery. The slag contains a relatively high concentration of vanadium, when compared to vanadium mines and alternative
vanadium recovery projects globally. At various times, the slag has been used in industrial applications such as the manufacture of
asphalt, however in these circumstances the value of the vanadium is lost. Ironically in parallel, exploration is being undertaken, and
new mines contemplated to extract vanadium throughout Scandinavia.
Vanadium is primarily used in the production of high strength steel, including high-strength low-alloy steel, high-alloy steel and stainless
steel. The remainder is consumed in the production of super alloys, titanium alloys and vanadium chemicals for energy storage.

1

Critical Raw Materials: Charting a Path towards Greater Security and Sustainability, 2020-09-03
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Global vanadium supply in 2019 was ~100 000t V (tonnes of vanadium equivalent) and was dominated by China (59%), South Africa
(9%) and Russia (8%). Supply is primarily based on the production of vanadium from slag generated during the production of steel
using vanadium titanium magnetite (VTM) as feedstock. Vanadium slag was produced at 14 steel mills mostly in China, Russia and
New Zealand and accounted for 69% of vanadium production in 2019. Global vanadium demand in 2019 was ~100 000t V and China
accounted for more than half of this consumption. During the period 2001 to 2019 global vanadium consumption has grown from
~40,000t V per year to more than ~100,000t V per year. China accounted for more than 75% of global vanadium growth. It is forecast
that without new mine capacity there is likely to be a shortfall of vanadium supply and a growing vanadium supply deficit.
Critical Metals has commenced a site location study for the VRP and several sites in Sweden, Finland and England are under
consideration. The site must enable the VRP to achieve its environmental, social, legal, and financial objectives. The zoning, permitting
and site selection process requires a thorough understanding of the environmental effects that the proposed operation will have on the
site selected and the proposed production timeline. For these reasons, the site location study is heavily influenced by the infrastructure
and zoning/permitting timeline as well as expected environmental effects.

1.3

Consultation process

Critical Metals is completing a combined investigation consultation (undersökningssamråd) and delimitation consultation
(avgränsningssamråd) in accordance with the Swedish Environmental Act since no investigation consultations have been held. The
operation’s code (see Chapter 3) means that the operation should automatically be determined to be of significant environment impact
(betydande miljöpåverkan, BMP). A delimitation consultation will then be held.
The objective of the consultation process is to have a dialogue with stakeholders and other interested parties to inform them about the
planned operation and to receive feedback and opinions.
This consultation process forms part of the permitting process and describes the project, operation, location, and process at a high
level. The environmental impacts, direct and indirect, are also described at a high level.
Critical Metals has the goal of being in operation by late 2024, and therefore requires permits in place by September 2022 to provide
it with sufficient time to arrange financing and complete construction.
The location for the VRP has not been decided. The chosen location will provide Critical Metals and its partners with the best
opportunity to achieve the environmental, social, legal, and financial objectives set for the project.
This consultation process considers different locations for the process plant and product in Sweden, Finland, and England. Luleå and
Boden are sites in Sweden being considered as are Raahe and Pori in Finland and Teesside in England. This public consultation
documents describes the Swedish locations described in Appendix 1 and 2 since this consultation is being undertaken according to
the Swedish Environmental Act.
When the consultation process has been completed and feedback considered, the final location will be decided. If necessary,
alternative locations in Sweden and Finland will be considered.
Once the location has been selected, a detailed description regarding the project, operation, location, and process will be presented
in the permit application. The process (technique) will be described in a technical description and the EIA will describe the
environmental impacts and will follow the permit application.
Please consider this document and share your thoughts on this project by sending an email to info@criticalmetals.eu prior to 19
October 2020.
We believe it is important for many stakeholders including residents and neighbors to the project that the Vanadium Recovery Project
is successful, so we look forward to hearing from you.
This consultation documentation will be sent to National stakeholders and other interested parties listed in Appendix 3. To reach the
local and closest residents an advertisement will be published in the local newspaper Norrbottens-Kuriren and NSD advising where
information on the Vanadium Recovery Project can be found.
This consultation document can be accessed at www.criticalmetals.eu/vanadium-recoveryproject.php .
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2

TIMELINE

The consultation process will start September 2020 and be concluded late October 2020. The last date for receipt of the environmental
permit according to Figure 1 is by September 2022, enabling a final investment decision by the end of 2022. The construction phase
is planned to commence early 2023 with commissioning of the plant scheduled for late 2024.

Figure 1. Overall time schedule for the project (subject to change).

3 ENVIRONMENTAL PERMITTING
As at the date of this document, it is not clear which operational code(s) of the Environmental Permitting Ordinance are applicable to
the Vanadium Recovery Project. RISAB will ask the County Administrative Board (CAB) specially to advise which code they think
should be applicable.
RISAB’s preliminary assessment is that the recovery of vanadium via the method proposed is covered by 12 chapter 32§ of the
Environmental Permitting Ordinance, catering for operations based on chemical reactions in an industrial activity resulting in the
production of up to 20,000 tonnes/y of metal oxide. If this analysis of the Environmental Permitting Ordinance is correct, the Vanadium
Recovery Project will automatically be considered as creating a significant environmental impact (betydande miljöpåverkan, BMP)
(2017:966). The code to consider is then 24.32, a so-called B-activity, and the responsible authority for permitting the operation will be
the County Administrative Board (CAB).
Critical Metals is of that opinion that the LD-slag containing the vanadium is the “raw material” in the VRP process. If the authorities
consider the LD-slag as being “waste” the application will include a permit application for using the slag in the process according to 29
chapter 65§ of the Environmental Permitting Ordinance and also being a so-called B-activity. The code to consider is in that case
90.406-i.
Critical Metals is also of that opinion that the secondary products 2, sodium sulphate 3 and Stabilised Slag Material (refer Chapter 4.6)
have readily identifiable markets and a broader range of applications than the LD-slag due to the “upgrading” of the slag during the
Vanadium Recovery Project. In the case that the material is not used a permit application will be made for intermediate storage of the
secondary products pending future sales. All the activities referred to above are so-called B-activities and the responsible authority for
permitting them will be the CAB.
RISAB's goal is to circulate all water in the process, see chapter 4.5. If the further investigations show that this is not possible,
consultation will primarily be carried out with the municipality concerned to discuss the possibility of discharging purified water to the
municipal network treatment plant. Secondly, emissions to a local recipient will be implemented. If this is the case, the application will
include discharges of process water. Water for the activity is judged to be able to be taken from municipal supply, if it does not prove
possible, a process water pipeline will need to be constructed and drainage will take place from a suitable water area and the application
will then also include water activities according to 11 chapter of the Environmental Code.

2
3

The primary product is the vanadium pentoxide flake.
Or potassium sulphate, depending on final test work outcomes.
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The application will also include the use and handling of chemicals for the process.
RISAB assesses that the business will, based on 15 chapter § 1 of the Environmental Assessment Ordinance, to constitute the activities
of industrial emissions in accordance with the Industrial Emissions Ordinance. Thus, a status report for land will also be produced.
Finally, the application will also include CO2 capture and storage for use in the process if CO2 is not supplied by a third party.

3.1

Permitting for the project (road map)

Several government decisions and permits will be needed before a final financing decision of the project can be made.
As the project is at an early stage, it has been necessary to make assumptions regarding the classification of the business and what
permits may be relevant. These assumptions may change based on the views of stakeholders during the consultation process. Figure
2 describes the assumptions made and the “way forward” for the project.
The primary product, vanadium pentoxide flake, V2O5, will be stored for a short period before being regularly shipped to the customer.
The secondary products (Stabilized Slag Material (“SSM”) and sodium / potassium sulphate) will be sold or stored on site or elsewhere.
The goal is to identify and create a storage space that is as small as possible to minimize the risk of dusting. The secondary products
are currently undergoing tests to assess any risks of leakage to soil or water. The site for storage of the secondary products needs to
have a capacity to be able to temporarily store a volume from three years of production, which means ~ 795,000 tons of secondary
products. During this three-year period, the secondary products will be sold or used in various applications.

Figure 2. Description of the project and assessed classification of operation.

The Vanadium Extraction project is deemed to need a permit to:
´ use the LD slag in the process of extracting vanadium;
´ build and operate the process plant (including the use and storage of chemicals); and
´ store primary and secondary products.
The primary product, vanadium pentoxide flake, is used in the manufacture of most steel products and can be converted to a vanadium
chemical for use in energy storage (for example, vanadium redox flow batteries).
The secondary product (sodium sulphate or potassium sulphate) can be used;
´
´
´
´

as a filler in detergent powder;
as a fine agent that removes small air bubbles from molten glass;
Glaubers salt; and
in the process of manufacturing paper.

The ongoing tests will determine if it is sodium or potassium sulphate that will be the secondary product from the process.
The secondary product (SSM) can be used:
´ as a replacement for natural sand in the manufacture of building materials;
´ in the manufacture of asphalt;
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´ when restoring closed quarries;
´ in the stabilization of loose soils; and
´ for neutralization of acidic soils or water bodies.
Further research and development are judged to be able to confirm that even the small amounts of metals (titanium, magnesium,
manganese and iron) that are still left in SSM will be available for extraction in the future with new technology. Successful extraction
of these metals could create additional benefits for society, and therefore it is important that the secondary products are stored for
future use.

4 SCOPE AND DESIGN OF OPERATION
The primary product from the operation is vanadium pentoxide V2O5 flake in an amount of ~6,000 tons / year (dry weight). The
secondary products are sodium / potassium sulphate (~ 25,000 tons / year, dry weight) and stabilized slag material (SSM) (~265,000
tons / year, dry weight).
The basis for the process is a patent pending hydrometallurgical flow with low energy consumption and low emissions compared to
alternative metal extraction processes (in principle with high energy consumption and high emission levels via pyrometallurgical
processes),
The LD slag is judged to be the raw material to produce vanadium pentoxide flake, sodium / potassium sulphate and SSM products,
see Figure 3 for a schematic description of the process. In addition, carbon dioxide, sodium carbonate, sulfuric acid, sodium hydroxide
and ammonia are needed.

Figure 3. Schematic description of the process.

4.1

Carbon capture and utilisation (CCU) 4

Carbon capture and the use of carbon (CCU) uses captured CO2 to create useful substances with an economic value.
For CCU processes and products to have a climate benefit and be climate neutral, two aspects must be considered. First, the carbon
footprint of the required electricity must be zero. CCU should only be operated from climate-neutral energy sources. Secondly, it is
important that CO2 is kept away from the atmosphere for as long as possible if CO2 cannot be circulated in the process. If the end
product emits carbon dioxide again at the "end of life" (e.g. plastics, fuels), the carbon dioxide must be captured from the air through
biogenic processes or direct air separation. In this case, the carbon moves in a circle to ensure that the CCU chain corresponds to the
carbon neutrality. Although climate-neutral CCU processes cannot handle volumes equivalent to large-scale geological carbon dioxide
storage, it can be part of a low-carbon economy by reducing the carbon footprint of products.

4

Source: https://www.ccusnetwork.eu/carbon-capture-and-utilisation
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Disconnected from the climate discussion, CO2 is a new carbon source for the process industry that can replace fossil coal, see Figure
4.
The planned operation has a need of ~80,000 tons / year of carbon dioxide (CO2) for its process. This is a significant amount of carbon
dioxide and the goal is to create an advantage by sequestering the gas from industry and preventing it from being released into the
atmosphere by other companies. There are technologies that enable carbon dioxide to be captured and used in a safe and
economically feasible way. Capturing CO2 from an existing source is expected to provide economic benefits for those who emit CO2
and kudos from society to contribute to a better environment. This will create environmental, social, and economic benefits for all
stakeholders. An alternative to capturing CO2 is the purchase of CO2 from a supplier that produces CO2 for industrial purposes. The
need to buy carbon dioxide would be a lost opportunity to improve the environment. capture and utilisation (CCU) uses captured CO2
to make useful substances or products with an economic value.

Figure 4. Schematic of CO2 capture and utilisation process.

4.2

Process plant, design, and operation

The two materials (largest in terms of volume) used in the process are LD-slag and water. The LD-slag comes from Luleå, Oxelösund
and Raahe and the goal is to minimize the transports (see chapter 4.7 transports). Where the water will be taken from will be determined
when the location for the activity has been chosen, see Appendices A and B for a description of each location.
Carbon dioxide, sodium carbonate, sulfuric acid, sodium hydroxide and ammonia are also used in the process. CO2 (refer chapter 4.1)
is planned to be captured from a local emission source near the processing plant and transported by truck, railway, pipeline, or a
combination of these. An alternative to capturing CO2 is to buy it from a third party who delivers it by truck. Sodium carbonate will be
regularly delivered by truck and stored in storage in large bags. Sulfuric acid, sodium hydroxide and ammonia will be used in the
process to a lesser extent, which is why there is not as great a need for regular transport by truck. These products will be stored on
site in a safe manner according to the requirements for handling hazardous chemicals.
The process creates ~ 265,000 tons / year (dry weight) SSM, 25,000 tons / year (dry weight) of sodium / potassium sulfate and ~ 6,000
tons / year (dry weight) of vanadium pentoxide flake.

4.3

Inputs and Outputs

Below, in Table 1 and Table 2, an estimated scope of input and output materials for the project is described. Note that this is a very
early assessment of quantities and that there will very likely be changes, however, the volume is a rough estimate of quantities in the
process. Final assessed quantities will be reported in the permit application.
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Table 1. Inputs to the process.

CHEMICAL
SYMBOL

DESCRIPTION
Slag

VOLUME / MASS
(TONNES/Y)

COMMENT

200,000

Feedstock currently stockpiled in Luleå, Oxelösund and Raahe.
To be sourced from local supplier. Raw water storage tanks.
Used as make-up for cooling tower and reagent mixing. First fill
~1,000m3.

Raw water

H2O

165,000

Potable water

H2O

4,500

To be sourced from local supplier. Used in ablution facilities,
safety showers and main buildings. Direct municipal pipeline
assumed. No storage. First fill ~150m3.

NaCO3

25,000

Commercial supply, ~3 trucks per day.

CO2

80,000

To be sequestered from industrial site currently emitting gas to
atmosphere, delivered via pipeline or truck.

Sulfuric acid

H2SO4

15,000

Commercial supply, ~2 trucks per day.

Sodium (or potassium)
hydroxide

NaOH /
KOH

10,000

Commercial supply, ~2 trucks per day

Sodium carbonate
Carbon dioxide

Ammonia

NH3

Heat

300
250,000,000
MJ/year

Commercial supply, ~2 trucks per month – stored in steel tanks
Heat for building and plant.

Table 2. Outputs from the process.

DESCRIPTION

CHEMICAL
SYMBOL

VOLUME
(TONNES/Y)

V2O5

6,000 tpa

Produced as a flake and stored in bulker bags and or sealed 44gallon drums.

265,000

To be stored on site or sold.

25,000

Produced as crystallised material (likely anhydrous) ready for
sale and distribution. Marketing pending.

Vanadium pentoxide
Stabilised slag
material (SSM)
Sodium (or
potassium) sulphate

4.4

Na2SO4 /
K2SO4

COMMENT

Power

Most of the energy used in the process will be from renewable sources supplied by the local electricity company. The operating hours
of the plant are estimated to be 8,000 per year. Electricity nominal consumption is anticipated to be as follows.
Table 3. Power consumption.

ACTIVITY
Slag storage & handling
Process plant

INSTALLED POWER
KW

POWER CONSUMPTION
KWH/YEAR

197

1,200,000

5,704

37,800,000

Reagents & plant services

752

4,900,000

Infrastructure

112

750,000

~7 MW

44,650,000

Total

4.5

Water

The goal of the project is to recycle all water. If further investigations show that there is a need to release water, purification of water
will be investigated. In the first instance, consultations will be held with the municipality concerned to discuss the possibility of
discharging purified water via the municipal network to the treatment plant. Secondly, emissions to a local recipient will be investigated.
The forthcoming permit application will describe the water management in more detail and specifically for the chosen location. Process
water for the facility for each location and any recipients for discharges are described in Appendices A and B.
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Figure 5. Water balance for the project.

Water is to some extent bound in the constituent products, see Figure 5, as in LD-slag and reagents for the process (e.g. sodium
hydroxide and sulfuric acid). Water from the process is mostly bound in products, SSM and sodium / potassium sulphate, but there is
also evaporation of water during the process. The business needs an intake of approximately 20.6 tonnes of process water / hour to
achieve a water balance.

4.6

Secondary products

The secondary products are sodium sulphate or potassium sulphate and stabilized slag material (SSM).
A preliminary characterization of SSM has been carried out through chemical and mineralogical characterization and particle size.
SSM is considered inert and non-hazardous.
The SSM product is a filter cake of calcium carbonate rich particles, normally <20μm and with a water content of about 20% or less
(depending on the filtration method and the level at which the material is dried during filtration). The annual production of the dried
material is estimated at ~265,000 tons / year (291,500 - 307,400 tons / year wet filter cake). The SSM product has a pH of ~11 and a
liquid density of 1.02.
The chemical composition based on the processing results is estimated to be calcium (~24%), iron (~14%), magnesium (~4%), silica
(~3%), manganese (~2%), aluminum (~0.75% ), titanium (~0.6%), vanadium (~0.4%), phosphorus (~0.2%) and chromium (0.1%). As
the test work continues, more accurate information will be obtained.
In the continued test work, the following analysis will be performed;
´
´
´
´

Particle size distribution;
Elements and compounds;
Possible content of chlorinated hydrocarbons; and
Continued process (processing) to reduce the metal content.

The next phase of characterising test work will include:
´
´
´
´

Methods needed to characterise the material according to Swedish, Finnish and EU requirements;
Lacquer tests, physical, chemical and mineralogical characterization according to EU legislation;
Technical testing required for different applications; and
Characterization during dewatering.

In the forthcoming environmental impact statement, the investigations will be reported in more detail.

4.7

Transport

The goal is to minimize the transports of LD-slag and products. There will be different scenarios depending on the chosen location for
the business.
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If Luleå is selected, the need for transport will be minimised. LD-slag from Raahe and Oxelösund will be transported by vessels to the
port of Luleå and from there by truck to the processing plant. If Boden is selected, the LD-slag from Raahe and Oxelösund will be
transported by boat to Luleå and from there the LD-slag will be transported by truck to the process plant. This results in one to two
trucks per hour in two shifts. The secondary products will also need to be transported for storage and to the customer.
If Raahe is selected, the need for transportation will also be minimized. The LD-slag from Luleå and Oxelösund will be transported by
ship to the port of Raahe. If Pori is chosen, the LD slag from Luleå, Oxelösund and Raahe will need to be transported by ship to the
port of Pori.
The LD slag from the vessels will be unloaded with cranes and then transported with a wheel loader for storage in the port. The LD_
slag is then transported to the process plant where it is stored in piles. From the slag heaps, conveyor belts or wheel loaders will be
used to feed the process plant. The secondary products will be loaded with wheel loaders to the truck for further transport to storage.
Throughout the process, wheel loaders and trucks will be used for transport at the facility and between port, process facility and storage
of secondary products. It may be relevant with a third party who handles the transports.
A more detailed description of the transports will be reported in the forthcoming environmental impact statement.

5 LOCATION OPTION STUDY
Critical Metals is conducting a location investigation to evaluate the most suitable location for the business, ~7.5 ha is needed for
handling raw materials, inputs, the process plant, filtration and for administration and other surfaces. For the secondary products, an
area of ~12.5 ha is needed for storage / intermediate storage for three years.
The location to Luleå, Oxelösund and Raahe is obvious as the slag is already in these places. Based on the need for an environmental
permit for the project in September 2022, only locations that are already planned in detail for industrial activities have been studied as
potential locations and completely new so-called Greenfields have been excluded. This is because, among other things, environmental
issues have formed the basis for planning these industrial areas. The need for a detailed planning area and proximity to a source of
CO2 emissions has led to several alternatives being studied, see Figure 6.
The aim of the location investigation is to identify aspects that differentiate between alternatives.
The following aspects are important when choosing a location (without ranking):
´
´
´
´
´
´
´
´

detailed planned area for industrial purposes and for storage of products;
an area that can handle this type of activity based on environmental and social aspects;
proximity to a source of CO2;
proximity to the LD-slag stockpiles;
proximity to port;
infrastructure such as access to roads, water, energy, etc;
proximity to market for products; and
interest from the municipality in question to develop the business.

Based on the list above, Boden and Luleå will be evaluated during this consultation process in Sweden. In Finland, Raahe and Pori
will be evaluated and Teeside in England. At the end of 2020, an overall assessment will be carried out to select the most suitable
location.
The goal is to minimize the transport of materials. See Table 4, for transport distances between the different locations in Sweden and
Finland.
The conditions of the various locations are described in Appendices A and B. The information and descriptions are based on each
municipality's detailed planning work.

Table 4. Distance in kilometres from different harbours.

HABOUR

Luleå

Raahe

Oxelösund

Pori

Luleå

X

148

918

522

Raahe

148

X

913

474

Oxelösund

918

913

X

506

Pori

282

474

506

X
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Figure 6. Location plan for alternative sites

6 ENVIRONMENTAL EFFECTS
Below is an overall description of environmental effects that may result from the VRP during the construction and operation phases.
These effects are described (at a high level) for each site in Appendix 1 and 2 and will be more fully analysed and described in the
Environmental Impact Assessment once a site has been selected.

6.1

Climate effect

The business will use ~80,000 tonnes / year of carbon dioxide (CO2) and storage of the carbon will take place in SSM (secondary
product). The ability to sequester carbon dioxide from existing CO2 emissions creates environmental, social and economic benefits for
all stakeholders. The recovery of vanadium from the LD slag also reduces the need to open new mines to extract vanadium from ore.

6.2

Emissions to air

Transport and handling of the LD-slag, primary product and secondary products with, among other things, crushers and conveyor belts
can cause dusting and emissions to air. The project will try to reduce dusting by using covered trucks and covering conveyor belts and
crushers where possible.

6.3

Water

Stormwater from paved surfaces will be filtered through ditches to be treated locally. If the stormwater needs to be purified, this will be
described in the forthcoming environmental impact statement.
The focus is that the process water will be recycled in the process plant. If in the continued tests and in the development of the process
it does not turn out to be possible to circulate all process water, the next step is to try to purify the excess water for disposal in the
municipal treatment plant. The third and final option is to discharge the excess water into a suitable recipient. If water discharges will
be needed, the impact on the recipient, water quality and current environmental quality standards will be investigated and described
in the forthcoming environmental impact statement.

6.4

Noise

Wheel loaders will be used to load trucks with LD-slag from SSAB or from the quay / vessel which then transports the LD-slag to the
process plant. Grinding and crushing plant will be needed which can generate noise and vibration. When designing the plant, noise
and vibrations will be considered to achieve the required requirements and guidelines. Noise and vibration will be described in more
detail in the forthcoming environmental impact statement.
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6.5

Reindeer husbandry and nature values

The facility is planned within already detailed planning areas for industry, which means that the effects on reindeer husbandry and on
natural values have already been taken into account and any adaptation / adjustment of land use has been carried out during the
detailed planning process. Any effects on reindeer husbandry and natural values will be investigated and described in the forthcoming
environmental impact statement.

6.6

Landscape and cultural heritage

The process plant and the storage of products will be located in an area that is already planned in detail for industrial activities and
many of the issues that normally belong to these activities have already been taken into account during the detailed planning process.
The height of the process plant is judged to be the factor that, together with the storage of products, will affect the landscape the most.
Impacts on the landscape and cultural values will be investigated and described in future environmental impact assessments, with, for
example, illustrations of the facility. Restrictions regarding building heights and also cultural values are described for each location in
Appendices A and B.

6.7

Risks

Chemicals will be used in the process plant, which can cause serious accidents. Transport of CO2 in pressurized tanks to the plant will
take place, which entails a risk of accidents with personal injury. The use of chemicals for industrial purposes and the transport of
dangerous gases under pressure is common in Sweden, Finland, the EU and globally and the business will follow the required
requirements and guidelines.
The safety aspects and focus on risk prevention are included in the design of the process and the process plant itself. A risk analysis
with a focus on risk prevention, also for third parties, will be carried out in the continued work.

6.8

Construction phase

It is estimated that it will take about two years to build the process plant. During the construction phase, disturbances will occur in the
form of noise, dusting, vibrations and an increased amount of construction traffic. An analysis of the impact during the construction
phase will be carried out and described in the forthcoming environmental impact statement.

7 ENVIRONMENTAL IMPACT ASSESSMENT (EIA) – SCOPE AND CONTENT
In the forthcoming environmental impact statement (EIA), the effects of the planned activities will be described in more detail. A
consultation report will be included in the EIA.
The following issues will be investigated and incorporated in the EIA:
´ Physical conditions such as environmental description, protected areas, national interests for the chosen location will be
described and the impact of the activity on them:
´ effects on the reindeer herding industry;
´ effects on natural values;
´ effects on cultural values and landscape;
´ emissions to air, water and land;
´ dusting and noise;
´ transports;
´ protective measures
´ housekeeping with natural resources;
´ safety and risks, external environment;
´ self-control; and
´ other relevant areas identified during the consultation process.

8 CONTACT DETAILS
Below you can find contact details for the Vanadium Recovery Project:
Contact person: Pernilla Renberg, Office Manager Malå,
Phone nr: +46 70-322 51 33,
E-mail: info@criticalmetals.eu,
Address: Ringvägen 41, 939 32 Malå, Sweden
Please feel free to submit your comments, preferably in writing, no later than 19 October 2020.
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