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Low levels of heavy metals 
in ore and waste  

Dry waste storage with 
progressive capping 
& revegetation

Underground mining in a 
hydrogeologically isolated zone

Recycling and re-use of water 
integral to project design

Wastewater treatment 
best-in-class 

Most detailed biodiversity study 
undertaken in Serbia

Process plant emissions well 
below EU  limits even before 
�lter treatment

No open pit excavation, 
but 370-720m below ground

20 years of Jadar study 
work & partnerships

Over 1000 engagements with 
local community since 2019

No visible 
surface subsidence

$100M upfront investment 
in environmental technologies

Key solutions and commitments 
for delivering on sustainability objectives
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Overarching sustainability approach
Modern society is dependent on mining. Materials from mining are essential to producing the goods 
and services that maintain our quality of life. They are necessary to build our homes, hospitals, schools, 
bridges, airports, and roads. Electronic products that we rely on every day, such as smartphones and 
laptops, require many different elements that must be mined from underground. 

The rapid shift of society towards decarbonization and greater environmental protection also depends 
upon mining. Solar panels, wind turbines and other green energy technologies rely on critical metals 
and other materials that must be extracted and processed from underground. Jadar can play a key role 
in this shift, providing minerals which are critical for the global transition towards net zero emissions. 

Jadar can also make this contribution in a safe and respectful way. We are committed to protecting the 
environment around Jadar, and ensuring a sustainable future for all communities in the project area. We 
will do this by utilising two decades of ground-breaking research and technical partnerships in Serbia 
and maintaining high levels of open and transparent communication with all stakeholders.

This document summarises key solutions and commitments to achieve sustainability objectives 
across all aspects of the Jadar project – from mining and processing, climate change and biodiversity 
protection, through to continuous and transparent stakeholder communication and community 
engagement. This document has been prepared using project data as of Q4 2021 and may be updated 
as studies progress. 

Comprehensive management plans are also being developed for the following Environmental, Social 
and Governance (ESG) areas: Health, Safety & Wellbeing, Environment, Climate Change, People, 
Communities, Mine Closure, Human Rights, Ethics & Compliance. 

Serbia and Jadar project location in Europe, and Jadar project area prior to development.

Jadar project area during operations, and Jadar project area following closure.

Subject to receiving all relevant permits, approvals, and licences, Jadar would be developed as one of 
the most sophisticated mining operations in the world. The project will employ cutting-edge technology 
to extract lithium safely and responsibly from underground. Jadar will be built in Serbia to the highest 
health, safety, and environmental standards. The project would be independently monitored by 
government authorities in close cooperation with local and international Civil Society Organisations 
(CSO), community groups, our investors and customers.
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Globally significant source of green transition minerals
The Jadar deposit was discovered in western Serbia in 2004 by Rio Tinto. The deposit is composed of jadarite – a 
unique mineral which contains high concentrations of lithium and boron. 

The scale and high-grade nature of Jadar’s mineralisation can potentially support a 40+ year life operation, 
producing battery- grade lithium carbonate for electric vehicle batteries and stationary storage systems, 
and boric acid for the agricultural, insulation and electronics industries. Borates also play a critical role in the 
production of smart phones, solar panels and other renewable energy technologies such as wind turbines.

Subject to receiving all relevant approvals, permits and licences, Jadar will produce up to 58,000 tonnes of 
lithium carbonate, 160,000 tonnes of boric acid (B2O3 units) and 255,000 tonnes of sodium sulphate annually, 
making it one of the largest greenfield lithium projects in the world. 

Jadar would be the largest source of lithium in Europe for at least the next 15 years, capable of supplying 
enough lithium to power over one million electric vehicles per year (assuming 60kWh battery size). The 
European Commission (2020) has forecasted that lithium demand in the EU will increase 18 times over the 
period 2020-2030, and almost 60 times by 2050.

Business case relies on maintaining                                           
impeccable ESG performance
The supply of lithium to the car industry, which will represent Jadar’s largest potential customer base, is 
subject to strict independent verification and certification to ensure ESG standards are continually met at 
each stage of the value chain - starting with mineral extraction. 

To enhance these ESG standards, by 1 January 2026 each industrial battery and electric vehicle battery for 
sale in the EU will require a “battery passport”. This is a digital record which will enable customers to verify 
the materials used in the manufacturing process, the origin of the materials used, quality criteria met 
during sourcing, and the carbon footprint of the battery.

Rio Tinto is a member of the EU Battery Alliance and Raw Materials Alliance. This positions Jadar to 
be a key contributor to the EU’s clean mobility objectives and reinforces Serbia’s position in the EU’s 
battery ecosystem. Rio Tinto is also a member of the International Lithium Association, a global not-
for-profit industry association with a vision to proactively promote ESG and sustainability across the 
entire lithium value chain.

EV charging illustration.
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Two decades of study work and partnerships in Serbia 
The information provided in this document is based on two decades of ongoing studies, including scientific 
research, field work, technical modelling and engineering design, and has involved external experts from 
40 international companies and 10 institutes and faculties of the University of Belgrade.

In this period, over 53,000 drill core samples have been analysed, more than 23,000 parameters of soil, 
water, air and noise tested, and over 700 assessments of potential industrial waste product performed. 

This extensive study work ensures the evaluation of Jadar is supported by high quality data, and will 
enable the project to be developed and operated in a safe and responsible way. It will also allow Jadar to 
showcase that mining and industrial processing can be conducted in a sustainable way to industry leading 
ESG standards.

The development of Jadar is subject to receiving all relevant approvals, permits and licences and ongoing 
engagement with local communities, the Government of Serbia and civil society. A key requirement in this 
process is the completion, review, and approval of Jadar’s Environmental Impact Assessment (EIA) Study. 
As part of the legally prescribed procedure in Serbia, EIAs are available for public review and comment.

Jadar is Rio Tinto’s only lithium project in Serbia. 

        

Hydrometric measurements on the Korenita River, part of a regular water monitoring program running since 2014, 
Jadar, Serbia.

3D map of Jadar exploration drilling, with a combined length of boreholes of over 200 kilometres, including the mine 
development design with twin-shaft access.
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State-of-the-art mining operation 
Jadar will be a state-of-the-art mining and processing operation using cutting-edge technology 
including a “digital twin”. Pioneered by the National Aeronautics and Space Administration (NASA), a 
digital twin is a virtual model of physical objects. The digital twin will enable real-time monitoring of 
Jadar’s operations from day one, helping predict how events will unfold, and optimizing the way the 
mine and processing plant operate. By providing advanced data and analytics, the digital twin will be a 
pivotal decision support tool at Jadar, allowing for rapid testing and evaluation of operating scenarios, 
and minimizing potential disruptions to the project.

Driverless haulage trucks in the Pilbara are operated remotely from 1,500 kilometres away in our “Mine of the Future” 
mission control, Perth, Australia.

Significant investment to prioritize health and safety 
Jadar will implement a high degree of automation and stringent safety features. 

A unique feature of the underground mine will be a modern high-capacity ventilation system with 
electric refrigeration - to safeguard all employees and their underground working environment. 

Rio Tinto is also making a significant investment in zero emissions Battery Electric Vehicles (BEVs). 
BEVs will initially operate underground before being progressively utilised across the whole project.  
This technology will ensure lower noise, lower emissions and better air quality at Jadar.

Remotely crushing rocks using gaming consoles, Perth, Australia.
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Modern underground mine, not an open pit excavation
Jadar is planned to be developed as an underground mine, so there will be no large open pit excavation at 
the project site as is common with most mines. The orebody planned for excavation lies between 370 and 
650 meters below surface, and will be accessed by an 8.5-meter diameter production shaft and 6.5-meter 
diameter ventilation shaft. Both shafts will reach a depth of nearly 450 meters. A network of lateral 
tunnels will then be developed from the base of these shafts to access the ore body at different depths.

Underground copper mine Oyu Tolgoi, Mongolia.

Resolution mine shaft, United Stated (US).

Limited surface footprint, 
small compared to other major lithium projects 
Jadar will be unique as the first globally significant underground lithium operation. 

Mining of spodumene, the most common “hard-rock” lithium bearing mineral, requires a large open 
pit excavation. This results in a much larger surface footprint, waste volume, land disturbance and 
environmental impact compared to an underground mine. Spodumene accounted for 56% of global lithium 
production in 2021 (CRU Group research, 2021).  

Alternatively, for a typical lithium brine project to produce the same amount of lithium as Jadar, it would 
require solar evaporation ponds covering an area equivalent to around 4,200 football fields (2,700 
hectares). This is seven times greater than the land requirement of the Jadar project. Brine projects 
accounted for 42% of global lithium supply in 2021.

Jadar’s potential annual lithium production capacity is superior to any other known single source of lithium 
in Europe. Furthermore, compared to other lithium sources, jadarite’s high grade means less material will 
be mined, less reagents will be consumed, and a smaller volume of waste will be produced for the same 
amount of lithium product.
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Farming and underground mining can coexist
Extensive modelling indicates there will be no visibly observable surface subsidence in Jadar’s project 
area – ie, no visible downward ground movement resulting from underground mining. This assessment 
was made by independent specialists using the most accurate and advanced subsidence computing 
model available and utilising over 600 million individual underground zones.

After several decades of operation, subsidence in Jadar’s peripheral mining zone is expected to gradually 
approach 150 millimetres of accumulated ground movement, to a maximum of 400 millimetres in the 
central mining zone. Subsidence of agricultural land of such small scale and slow pace will not affect 
farming operations. 

Limiting surface subsidence to these low levels will be achieved by the backfilling (“cementing”) of 
excavated voids underground with a specially designed high strength paste, and maintaining safety 
pillars throughout the mine which have a role equivalent to load-bearing walls in civil buildings. Modern 
technology will also be used to carefully measure and monitor surface subsidence over the life of the 
Jadar project. This will ensure the ongoing protection of agricultural land as the mine progresses, and 
allow for the early identification and mitigation of potential risk areas.

Mining is planned in a zone hydrogeologically isolated                
from drinking water sources
Another important distinction for Jadar is that underground mining will take place at a depth between 
370 to 650 meters - this is in a distinct zone, hydrogeologically isolated by impermeable units from the 
source of water used by local wells (which extend no more than 20 meters in depth). Notwithstanding, 
to ensure the protection of this local water source, established techniques including detailed 
hydrogeological modelling are being used to assess potential direct and indirect impacts of mining and 
vertical infrastructure on near-surface strata and groundwater flow.  

Since 2003, Rio Tinto has been operating the Diavik diamond mine in the pristine lake waters of Canada’s Northwest 
Territories with minimal impact on the local land, water and wildlife. This has been achieved through constant 
investment in studies, innovation, and world class engineering technologies. In 2012, Diavik completed its transition 
to underground operations, mining from 290 to 740 meters beneath the lake level, successfully resolving significant 
engineering challenges while meeting all environmental commitments.

Jadar project site, Serbia.
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$450 million committed to design a project                                        
that limits environmental impact 
The transformation of Serbia’s unique jadarite ore into valuable end-use products requires a proprietary 
process that has been developed over the last ten years by Rio Tinto’s team at the Bundoora Technical 
Development Centre in Melbourne, Australia. This achievement has been made possible by $450 million in 
funds committed by Rio Tinto to date in geological exploration and project studies at Jadar. 

Four pilot plant campaigns and over 2,000 separate chemical tests have been performed to confirm the 
technical viability of producing three products from the mine, together with five independent audits of the 
proposed processing operations. This has led to significant improvements in Jadar’s production process, and 
health, safety, and environmental protection outcomes that meet or exceed Serbian and EU regulations.

There are several key features of jadarite and Jadar’s processing operation that help minimise 
environmental impacts.

Spodumene concentrate requires an energy-intensive process of roasting at over 1,100ºC to convert it to a 
form that can be digested in sulphuric acid at 250ºC. In contrast, the acid digestion of jadarite concentrate 
occurs below 100oC, without the need for prior roasting. This temperature is below the boiling point of 
water, and significantly below the boiling point of sulphuric acid. This is a critical process feature, as acid 
digestion at temperatures above boiling point is associated with the formation of saturated steam that in 
turn carries acid off-gas.

A modern filtering system with a collection efficiency of over 99% will be installed in Jadar’s plant to 
capture any gasses generated during the chemical process. However, due to nature of Jadar’s chemical 
process and low operating temperature, it is anticipated that little to no acid off-gases, including sulphur 
dioxide, will be produced. In other words, any emissions that do occur will be well below the environmental 
limit prescribed by Serbian and EU laws – even before entering the filtering system.

Jadar’s project design will also benefit from Rio Tinto’s 135 years of experience in mining and processing 
borates. Rio Tinto is a world leader in borates technology, research, and development and supplies 
approximately 30% of global demand for refined borates. Rio Tinto operates one of the world’s two largest 
borate deposits in California.

Early commitment to the highest operating safety standards
Seveso Directives are the key EU legislation controlling major accident hazards involving dangerous 
substances and are considered the international benchmark for industrial accident prevention policy. 

Seveso analysis of a project is typically undertaken in the final Feasibility Study (FS) phase of project 
evaluation. Jadar implemented Seveso Directives in its Prefeasibility Study (PFS) phase, becoming 
the first project in Serbia to evaluate and adopt these critical safety measures at the earliest stage 
of design. This commitment is in line with international best practice and reflects Rio Tinto’s global 
commitment to utilise the highest available safety standards across all phases of Jadar’s life.

Excerpt from the Jadarite transformation process flowsheet (as published in Jadar Newsletter Q3/4 2019).
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Jadar classified as lower-tier Seveso plant                              
according to EU legislation
Seveso Directives define two tiers of industrial facilities, upper-tier and lower-tier, based on the quantities 
of dangerous substances present on site and their associated risks. 

By implementing Seveso Directives early in PFS, Jadar’s project team was able to improve the design of 
the project and reduce the quantities of hazardous substances required during future operations. As such, 
Jadar is now classified as a lower-tier Seveso site. 

For comparison, in Serbia there are a total of 111 Seveso facilities, of which 49 are classified as upper- tier, 
and 62 are classified as lower-tier. Within in the EU, there are over 12,000 facilities that are subject to 
the Seveso directive. In Germany alone there are over 1,000 upper-tier Seveso plants, ie, plants identified 
within a higher risk category than Jadar in terms of dangerous substances hazards.

Safe transportation and storage of explosives
Early Seveso analysis at Jadar has optimised safety in design for explosives handling, resulting in the 
safest possible transport and storage solution. The project will use modern emulsion explosives, which 
will be delivered to site as two separate non-explosive components so will not present a risk to local 
communities and employees during transport and storage. Mixing of the two emulsion components will 
only be undertaken at specific locations underground immediately prior to mining, or on a special purpose 
vehicle designed for the mechanised pumping of explosives into selected drill holes. Only at these points 
will the emulsion mixture have explosive properties.

With modern computerised blast planning, the level of generated seismic blasting waves will be strictly 
controlled. As mining will take place at a depth below 370 meters, it is expected that vibrations from 
blasting underground will not be felt on the surface.

Best-in-class wastewater treatment with ultrafiltration, 
reverse osmosis, ion exchange and remineralisation
The quality of Jadar’s treated water for discharge will meet both EU and Serbian water quality regulations, 
which guarantee the preservation of the natural state of river streams.

Jadar will invest in modern and efficient wastewater treatment technology, including ultrafiltration, two 
stages of reverse osmosis and ion exchange, which will ensure that strict water discharge parameters are 
met in all operating conditions. This treatment will be followed by a remineralisation stage when required, 
which will ensure the optimal presence of minerals in any water that will be discharged, so it is ready for 
safe blending into the river system. Jadar’s water discharge will represent less than 0.2% of annual water 
discharge by Serbia’s industry.

Groundwater inflow is a common feature of most mines, and dewatering is a safety requirement to prevent 
any potential flooding. As an underground mine, Jadar will employ a modern dewatering system to pump 
groundwater inflow to the surface. The groundwater inflow at Jadar is highly saline so has no use outside of 
industrial applications. Therefore, once the groundwater is treated in a dedicated water treatment facility, 
it will constitute the primary source of water for Jadar’s process plant.

With the level of technological development in the world today, mitigating environmental challenges 
of any industrial project is based on thorough analysis of the problem, design of a state- of-the-art 
sustainable solution, and investment of capital required for maintaining environmental standards over 
the life of the project.  

For more information, refer to riotinto.com/sustainability/environment.

https://www.riotinto.com/sustainability/environment
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Jadar will not utilise drinking water resources                                  
or affect the flow of the Drina River
In addition to mine groundwater – which will constitute the primary water source - two other water 
sources that will be utilised for Jadar’s operations are surface runoff (precipitation), and Drina River 
alluvial sediments (not the river stream).

The Drina River alluvial sediments, which lie underneath the riverbank, will be from an area that is not 
used, nor designated, as a source of drinking water. Furthermore, historical gravel excavation activity 
in this area removed a surface layer serving as natural groundwater protection, rendering the alluvial 
sediments unsuitable to host a drinking water resource. 

As an illustration, Jadar’s average projected intake over the life of mine from the designated alluvial 
sediments, is estimated to be equivalent to around 0.013% of the Drina River’s average flow.

Hydrological models for three future thirty-year periods (2011-2040, 2041-2070 and 2071-2100), in 
relation to a reference (base) period 1971-2000, are being used to understand Jadar’s long-term water 
use impact and inform sustainable consumption targets.

Recycling and re-use of water are integral to Jadar’s design  
Across its operating sites, Rio Tinto is using innovation and technology to increase water use efficiency, 
reduce reliance on freshwater and promote rehabilitation. A strong measure of this success has been Rio 
Tinto’s ability to consistently grow recycled water as a share of total water requirements. 

At Jadar, the recycling and re-use of water is incorporated into the mine and process plant design. 
The inclusion of a dedicated water management facility on site will result in the majority of raw water 
requirements coming from recycled sources (runoff) or treated mine water.

As a member of the International Council on Mining and Metals (ICMM) Rio Tinto publicly reports its 
water stewardship performance - to apply strong and transparent water governance, to manage water 
at operations effectively and to collaborate to achieve responsible and sustainable water use.

For more information, refer to riotinto.com/sustainability/environment/water.

The Nechako Reservoir, 233 kilometres long with a water surface of 910 km², operated since 2007 by Rio Tinto, British 
Columbia, Canada.

https://www.riotinto.com/sustainability/environment/water
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30% of processing waste will be returned underground
Minimising and reusing industrial waste will further limit Jadar’s overall surface footprint. The project will 
initially reuse around 30% of its industrial waste, as part of a specially designed backfill paste mix, by placing 
it back underground to fill and cement excavated voids for mine stability and safety. This in turn reduces both 
surface waste storage volume requirements and the import of off-site materials, such as aggregate, typically 
used to backfill underground mining. The project plan incorporates a     170-hectare waste storage facility 
at the Stavice Valley, located approximately 10 kilometres from the plant site, where the remaining 70% of 
industrial waste will be stored. 

Waste will also be generated from mining in the form of waste rock, in a smaller volume compared to 
industrial waste. This material will not be processed but stored within Jadar’s 220-hectare industrial site. 
Waste rock will predominantly be generated during mine construction and early production years as jadarite 
ore is initially accessed. 

Overall, Jadar’s annual waste volume will be equivalent to 3% of the total annual waste volume generated by 
Serbia’s mining industry.

Illustration depicting Jadar’s future project 220-hectare site and its facilities, Jadar, Serbia.

Illustration depicting what Jadar’s project footprint could look like at closure, subject to complying with all legally 
prescribed conditions and consultation with local communities, to ensure best and most value-add land use is 
delivered for all stakeholders, Jadar, Serbia.
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Industrial waste storage facility is geotechnically stable           
and safe, with progressive rehabilitation  
Jadar is also significantly investing in innovation in the area of waste storage. Instead of storing industrial 
waste as a slurry (73% water content) in a typical large-scale tailings dam, the project will generate a single 
compacted waste in the form of “filter cake”. Filter cake is obtained by the filtration of slurry waste under 
pressure, followed by partial drying in a rotary kiln to reduce moisture to a point where the waste can be 
transported and stored safely.

With the majority of moisture removed, filter cake can be placed and compacted to form a geotechnically 
stable and self-supporting landform, which can then be progressively rehabilitated. In the case of Jadar, 
this landform will be built according to strict EU standards and a proven engineering design that has been 
applied throughout the EU and globally. This design includes a system of multiple barriers containing clay and 
synthetic layers to prevent seepage below the landform, and a system to collect potentially contaminated 
liquid for treatment and re-use.

This filter cake storage solution will provide for improved environmental management, resistance to severe 
weather conditions, and allow for easier and quicker rehabilitation of the project site. It will be designed 
to safely withstand earthquakes with a return period of 5,000 years, ie, severe earthquakes that occur on 
average once in every 5,000 years. 

A specially designed cover incorporating lining and topsoil will be placed over compacted filter cake as it is 
disposed of, allowing for progressive revegetation. This strategy minimises environmental impacts during 
operation and reduces rehabilitation time and effort at mine closure. 

Waste drying is a rarely implemented measure as it requires significant upfront investment and higher 
ongoing operating costs. This commitment by Rio Tinto to minimise waste volumes and maximise the safety 
of waste handling and storage goes beyond the requirements set by both Serbian and EU legislation.

 

Filter cake sample, Jadar Project. 
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Dust emissions tested in wind tunnels
Laboratory tests of dust emissions were conducted in wind tunnels in the Netherlands and Australia to 
simulate local wind and surface conditions at Jadar’s filter cake storage facility and waste rock storage facility. 
Preliminary estimates show that dust emissions from each waste storage surface will be below the limits of 
air pollution set by EU regulations.

These wind tunnel tests also validated the effectiveness of dust suppression techniques that will be used on-
site at Jadar, including spraying the waste surface with water and applying non-hazardous dust suppression 
reagents. Jadar will have multiple dust monitoring stations installed around the project area to monitor dust 
levels in real time around the clock. Jadar employees will also work closely with the local weather monitoring 
station to anticipate and prepare for changes in weather conditions.

Low level of heavy metal concentration in waste & non-acidity
The Jadar deposit does not contain high levels of heavy metals. As a result, the concentration of heavy 
metals in Jadar’s industrial waste will be comparable to the concentrations found in local soils, including 
agricultural land. Notwithstanding, as a legally prescribed safety measure Jadar’s waste storage facility 
will be designed to collect any potentially contaminated liquid for treatment and re-use. Furthermore, 
the pH of the stacked waste pore water is alkaline, not acidic.

Waste storage locations and active search                                         
for alternative waste uses
Jadar’s project team continues to evaluate even better ways to manage waste. Our ambition is to 
develop alternative uses for Jadar’s processing residue streams to reduce the waste storage landfill 
capacity required. These assessments will include increased re-use on site in applications such as mine 
backfill and for broader application within industries such as construction or agriculture. Our ultimate 
goal is for Jadar to be a zero-waste operation. 

These initiatives will be assessed in conjunction with academic and research institutions, and will 
continue through project development and into early years of project operation, when the project is 
producing quantities of representative waste for large-scale testing.

In addition to a natural valley, filter cake storage could be built equally safe on a flat surface, being a 
self-supportive and resilient structure. Given this unique feature, the project team has been evaluating 
the potential for alternative storage locations and scenarios. 

The Flambeau mine site before, during and after mining. The Flambeau copper mine reclamation began almost immediate-
ly after the operations ceased in 1997. The site now has prairie, woodland and wetland habitats, and is home to hundreds 
of species of plants and animals. Close to 80% of the plants on the reclaimed site are native. It has four miles of hiking and 
recreational trails within the reclaimed area and equestrian trails run along the Flambeau River. It was the first mine in 
Wisconsin to be approved and operated under the state’s stringent mining laws. Wisconsin, US.
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Biodiversity protection approach & compliance                             
with Serbia’s Law on Nature Protection
During development and operation, Jadar will be strictly governed by the Law on Nature Protection of the 
Republic of Serbia, as well as internal Rio Tinto standards which are aligned to international best practice 
and in certain segments afford more protection than Serbian legislation.

The surface area designated for Jadar’s mine access and process plant covers a total of 220 hectares. With 
development of Stavice Valley waste disposal site, Jadar’s total project area will reach 390 hectares over 
life of mine. However, this area may be significantly reduced if alternative uses for waste are developed. 

The 220-hectare area covering Jadar’s mine access and process plant represents less than 1% of the 
surface area designated for industrial use by the planning acts of the Republic of Serbia. Several industrial 
zones in the country occupy over 1,000 hectares each, and all large industrial zones have been created 
from the conversion of agricultural and forest land. 

Over 80% of Jadar’s 220-hectare site consists of agricultural land, mainly without vegetation. While the 
project area is inhabited, and not a protected natural site, biodiversity is considered rich in certain outlying 
areas, such as in Stavice Valley where the project area would cover 170 hectares. 

To maintain and protect the project area’s biodiversity, two major independent studies on biodiversity have 
been completed over the last five years. The findings from these studies will be utilised in Jadar’s EIA, 
which will be publicly available. 

The first study was completed by a leading international environmental resources management company 
over the period 2016 to 2020. Four continuous seasons of field work were carried out by a research team 
of local and international biodiversity experts. The study principally dealt with assessing species and 
creating an inventory of invertebrates, reptiles, birds, mammals and flora in the Jadar Valley. In addition 
to standard methods, the Environmental DNA (eDNA) method was used. eDNA testing is a pioneering 
method used to evaluate the presence of a certain protected species and low abundance organisms, based 
on testing water samples for residual DNA. The second biodiversity study was completed in 2020 by an 
expert consortium from several local institutes and faculties of the University of Belgrade.

In this regard, Rio Tinto has set a pioneering standard in the Republic of Serbia by completing one of the 
most detailed studies of biodiversity ever undertaken by a private company, and these studies will serve as 
the foundation of Jadar’s biodiversity protection approach. 

A critical element of biodiversity protection is a long-term monitoring plan. These studies of biodiversity 
will also inform wildlife monitoring points at Jadar, which will be established to provide early detection of 
any potential changes to targeted species and their habitat.

 

The American Exploration & Mining Association (AEMA) awarded Rio Tinto the 2015 Environmental 
Excellence Award for nearly $500 million worth rehabilitation of the closed Holden mine, Washington, 
US. Rio Tinto never owned or operated the Holden Mine but, through a series of acquisitions, agreed 
to pay for and manage the state-of-the-art cleanup of the historic copper mining site in a remote 
location in north-central Washington state.  AEMA praised the company for working closely with the 
residents of neighbouring Holden Village during the mine cleanup project.  

For more information, refer to riotinto.com/sustainability/closure.

https://www.riotinto.com/sustainability/closure
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Established techniques and solutions 
to protect biodiversity
No endemic species (those that live in a limited area) have been registered in Jadar’s project area. And all 
protected and strictly protected species in the Jadar Valley region have a much larger area of distribution 
than the specific areas designated for Jadar’s operations (eg, 170 hectares of Stavice Valley). 

In Serbia, there are 1,783 strictly protected species and 860 protected species of plants, animals and fungi, 
ie, a total of 2,643. When it comes to 145 protected and strictly protected species identified in Jadar’s 
project area, they are mostly species that can be found in most of Western Serbia, and a similar number 
of species could likely be identified on any smaller surface that would be of interest for civil or industrial 
development. This means that protected and strictly protected species will not disappear from a region if a 
small part of their population is exposed to change. 

Jadar will implement well tested and established techniques for the successful protection of flora and 
fauna in the project area, including landscaping, the formation of biodiversity corridors and migration 
routes, and compensation measures. Compensation measures are enforced under the Law on Nature 
Protection, and include the double or triple replacement (planting at another location) of all vegetation 
removed from the project area. The compensation process will be carried out under the independent 
supervision of the Institute for Nature Protection of Serbia. 

Rio Tinto has also committed additional funding for research into enhancing or creating alternative 
habitats for species prioritised for protection that may be impacted by the Jadar project. Preliminary, these 
measures will be required for some rare and strictly protected species in the Stavice Valley. 

A special study is also planned for the honey bee (Apis mellifera) and other pollinators, to ensure the 
survival and progress of this valuable ecosystem service in the Jadar Valley.

At our Boron Operations in California, US, we use a local beekeeper to rehouse bees found onsite, helping keep both 
the bees and our employees safe.

Examples of biodiversity at Stavice Valley site (from left to right): Nose-horned viper (Vipers ammodytes) protected 
species, Wall lizard (Podarcis muralis) protected species, Greek frog (Rana graeca) strictly protected species.
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Investing to reduce our carbon emissions 
In October 2021, Rio Tinto committed to reducing its carbon emissions (Scope 1 & 2) by 50% by 2030, 
more than tripling its previous target, and 15% by 2025, five years earlier than previously planned. Rio 
Tinto is supporting these new targets with around $7.5 billion of direct investments. 

As part of this commitment, Jadar’s project team is extensively evaluating the operation’s Greenhouse Gas 
(GHG) footprint and emission reduction pathways, including a Pathway to Zero Emissions. As practical first 
steps, Jadar will install high efficiency electric motors, solar lighting, and Battery Electric Vehicles across 
the operation. 

Jadar will also utilise certified green electric power from the start of operations. This is power with 
associated green Guarantee of Origin (GO) within the framework specified in the standards of the 
European Association of Issuing Bodies (AIB) and implemented in Serbia by the National Grid Operator.

Longer-term, Jadar’s project team is also analysing a broad range of energy switching (natural gas 
to alternatives) and energy reduction opportunities as well as transformational emission reduction 
technologies. These initiatives may be complemented by offsets for hard to abate emissions.

An independent Life Cycle Assessment (LCA) indicates that the carbon intensity of Jadar’s lithium product 
will be lower than that of spodumene, where carbon intensity is expressed in kilograms of CO2 equivalent 
per kilogram of final product (lithium carbonate equivalent).

 

Rio Tinto and Alcoa Corporation have joined forces on the most significant innovation in the aluminium 
industry in more than a century: carbon-free smelting. The ELYSIS™ joint venture is progressing the 
larger scale development and commercialisation of breakthrough technology, which will eliminate 
all direct greenhouse gases (GHGs) from the traditional aluminium smelting process, instead 
producing pure oxygen. In Canada alone, the use of ELYSIS’ technology has the potential to reduce 
GHG emissions by 7 million tons – the equivalent of removing 1.8 million cars from the roads. The 
Government of Canada, Government of Quebec and Apple are investing to support this innovation.

For more information, refer to riotinto.com/en/products/Aluminium.

With seven hydropower plants, Rio Tinto is Canada’s largest private producer of hydroelectricity. This allows Rio Tinto to 
produce some of the world’s highest quality and lowest carbon aluminium from its operations in Quebec.

https://www.riotinto.com/en/products/Aluminium
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Proactive and open communication 
and community engagement
Jadar represents a new and significant project for Serbia, so we understand there are concerns - 
particularly with respect to the environment. We are committed to open and ongoing engagement with 
local communities, the Government of Serbia, and other stakeholders so we can listen to and discuss 
these concerns and work together to address issues and challenges.

At the local community level, since 2019 Jadar has organised more than 20 meetings in the form of “Open 
Door Days”. During these meetings, experts have presented on a wide range of topics of interest followed 
by comprehensive question and answer sessions. These meetings have included: 

Since 2019, we had more than 1000 engagements with the local community. These engagements 
included 1-on-1 consultations, visits to information centres, legal support consultations, landowners 
consultations, field visits and engagements with local community members, and small meetings with 
different community groups on specific topics, such as cultural heritage, preservation of the local church, 
and planned field work.

At the national level, Jadar has organised a series of online open meetings covering a wide variety 
of project topics. Links to open meeting materials, including six hours of recordings (in Serbian) and 
supporting materials are provided in the following table:

Date Topic More information

Apr 2021 The process of issuing permits and developing 
Environmental Impact Assessment studies

https://riotinto.goonline.rs/sas-
tanak-20-04-2021/

Jun 2021 Water management https://riotinto.goonline.rs/otvoreni-sas-
tanak-03-06-2021/

Jul 2021 Waste management https://riotinto.goonline.rs/otvoreni-sas-
tanak-13-07-2021/

Aug 2021 Jadarite mineral processing https://riotinto.goonline.rs/otvoreni-sas-
tanak-26-08-2021/

An informational booklet published in February 2021, with answers to 42 questions submitted by 
numerous CSOs, is available in Serbian and English. It can be accessed in the link above for the first online 
open meeting held in April 2021. The process flowsheet, principles and impact of geological exploration, 
waste composition, royalty rates benchmarking, and other useful information can be found in this 
document. The information in this documents is based on project study data at the time of publication. 
This information has continued to evolve as Jadar progresses toward completion of a final feasibility study 
and project knowledge advances.

1.  Water management                  
(May 2019)

2.  Spatial plan and EIA update 
(Jun 2019)

3.  Air impact (Jul 2019)

4.  Noise management                  
(Aug 2019)

5.  Seveso analysis (Sep 2019)

6.  Legal & property (Sep 2019)

7.  Spatial plan and EIA update 
(Oct 2019)  

8.  Biodiversity (Oct 2019) 

9.  Property legalisation                  
(Oct 2019)

10. Support in resolving legal and 
property issues (Nov 2019)

11. Support in resolving legal 
and property issues Belgrade 
meeting (Nov 2019)

12. Cultural heritage overview    
(Dec 2019)

13. Environmental studies update 
(Dec 2019) 

14. Taxes (Dec 2019)

15. Water management              
(Dec 2019)

16. Taxes (Jan 2020)

17. Project update (Feb 2020) 

18. Alternative waste storage 
location (June 2020) 

19. Local suppliers open day       
(Oct 2020)

20. EIA procedure and public 
participation (Feb 2021)

https://riotinto.goonline.rs/sastanak-20-04-2021/
https://riotinto.goonline.rs/sastanak-20-04-2021/
https://riotinto.goonline.rs/otvoreni-sastanak-03-06-2021/
https://riotinto.goonline.rs/otvoreni-sastanak-03-06-2021/
https://riotinto.goonline.rs/otvoreni-sastanak-13-07-2021/
https://riotinto.goonline.rs/otvoreni-sastanak-13-07-2021/
https://riotinto.goonline.rs/otvoreni-sastanak-26-08-2021/
https://riotinto.goonline.rs/otvoreni-sastanak-26-08-2021/
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Transparent and consistent approach to land acquisition
Special attention has been paid to the subject of land acquisition and reaching a fair and equitable 
agreement with all impacted landowners, including the offer of special livelihood restoration packages. 
The land acquisition process for Jadar has been highly transparent and conducted in accordance with 
global best practice and has included regular and frequent consultation with the community.

Within Jadar’s project footprint there are 52 permanently occupied households. As of 1 December 2021, 
a voluntary purchase agreement has been concluded with over 90% of these households, while several 
households are in the process of resolving legal preconditions for a sale. 

 

Collaborating to enable long-term economic benefits
An independent economic impact assessment commissioned by Rio Tinto in 2021 (available at Jadar Project 
website)  shows significant long- term economic and social benefits will flow to Serbia if Jadar is developed.

Once fully operational, Jadar will directly support more than 1,000 long-term jobs, many local suppliers 
and businesses and is estimated to directly increase Serbia’s GDP by 1.2%, while indirectly increasing 
Serbia’s GDP by 2.8%.

Taxes from Jadar are estimated to contribute an average annual amount of over $130 million, making 
Jadar one of Serbia’s largest taxpayers. The project will directly contribute over $15 million to the Loznica 
city budget each year, which represents an increase of over 60% on Loznica’s current budget. Further, 
Jadar will pay taxes immediately in the form of royalties. The royalty rate that Jadar will pay in Serbia is 
significantly higher than the royalty rate paid by lithium miners in Australia, who supply nearly half of 
world’s lithium (CRU Group research, 2021). 

The economic impact of the Jadar project was based on a consensus price outlook for lithium carbonate 
in August 2021. The lithium market has continued to strengthen since then, with current spot prices for 
lithium carbonate more than double the long-run price assumed in the assessment. This represents a 
significant potential upside benefit to Serbia, as GDP impacts and tax revenues are directly linked to the 
lithium carbonate price.

Jadar will be Serbia’s largest foreign investment in the last two decades. In July 2021, Rio Tinto committed 
$2.4 billion to develop the project, including over $100 million in environmental protection and technology. 
Rio Tinto will finance all supporting surface infrastructure that will be used exclusively by the project, such 
as power, gas and water supply connections.

Jadar will spend over $200 million annually on goods and services, of which 70% will be sourced from 
Serbia. Jadar is already investing in ways to establish new sustainable supply chains by organising 
development programs for local businesses and training people in local communities, with a strong focus 
on engaging young people and addressing gender imbalance in the workforce.

To strengthen local farming activity, Jadar is working closely with the community through a livelihood 
restoration program, supporting households with equipment upgrades and advice on methods for 
agricultural intensification.

 

Rio Tinto Auzat aluminium smelter site, before and after rehabilitation (2011), Ariege, France.

https://riotinto.fra1.digitaloceanspaces.com/publikacije/Economic%20Impact%20Assesstment%20-%20The%20Jadar%20Project.pdf
https://riotinto.fra1.digitaloceanspaces.com/publikacije/Economic%20Impact%20Assesstment%20-%20The%20Jadar%20Project.pdf
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. About Rio Tinto
Rio Tinto is a mining and metals company operating in 35 countries around the world. Our purpose is to 
produce the materials essential to human progress.

We have nearly 150 years of global experience in producing the materials essential to human progress. 
Our four product groups bring this purpose to life: Aluminium, Copper, Minerals and Iron Ore. These are 
complemented by our Safety, Technical and Projects, Strategy & Development, and Commercial groups, 
as well as our service and support functions. 

Our Minerals product group provides materials essential to a wide variety of industries, ranging from 
agriculture to renewable energy and electric vehicles. We produce high-grade low impurity iron ore 
pellets and concentrate, titanium dioxide and borates from our operations in Africa, Canada and the US. 
We contribute to Rio Tinto’s sustainable growth by unlocking value from our high-grade orebodies and 
developing new materials. By giving a second life to mining waste with by-products, we are expanding our 
frontiers for the increasing demand for critical minerals.

We take part in a number of global, national and regional organisations and initiatives that inform our 
sustainability approach and standards, which in turn allows us to better manage our risks. 

Rio Tinto generates over 80% of its revenue from operations in Australia, Canada and the US where it is 
subject to some of the strictest environmental regulations in the world.

As of 21 December 2021, Rio Tinto has entered into a binding agreement to acquire the Rincon lithium 
project in Argentina, which will be the most modern direct lithium extraction (DLE) operation. The DLE 
technology selected does not require brine evaporation, but would return brine to the salar after lithium 
extraction.

 

The mining of lithium is not fundamentally different or riskier than the exploitation of other metals 
such as gold, silver, copper. In addition, Jadarite has two key comparative advantages: it is not 
associated with elevated levels of heavy metals and it is found in a deposit below 370 meters 
depth - which both provide for modern and efficient underground mining techniques and processing 
technologies to be utilised. Modern underground mining is more environmentally friendly than open 
pit mining, as it guarantees a minimal surface footprint given the mine operation will be largely 
hidden deep beneath the surface and drinking water sources.

Jadarite
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Lake water annual sampling, 
Kitimat smelter Environmental effects monitoring, Canada.
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Rio Sava Exploration d.o.o.
Navigator 2
Milutina Milankovića 1i
11070 Beograd
Srbija
T +381 11 4041 430 

serbia@riotinto.com 

Rio Tinto Informativni centar
Gimnazijska 4
15300 Loznica
Srbija
Tel. +381 15 872 834
 

Rio Tinto Informativni centar
Stevana Sinđelića 9
15309 Brezjak
Srbija 
Tel. +381 15 610 223

Find us on Facebook

For more information: 

https://www.riotinto.com/sustainability/our-approach 
https://www.riotinto.com/en/operations/projects/jadar 
https://riotintoserbia.com

https://www.facebook.com/JadarProjekat
https://www.riotinto.com/sustainability/our-approach%20
https://www.riotinto.com/en/operations/projects/jadar
https://riotintoserbia.com

