
EXECUTIVE GREETINGS

 First of all, I would like to say that the staff of Badrakh Energy LLC has a 
right to be proud of the labor safety results of 2019. Last year, there were no lost-time 
accidents, so we maintained our very good occupational safety record. 

 We detected and reported near-miss incidents and risky conditions and 
analyzed them to ensure we prevent such incidents in the future. We plan to maintain 
and strengthen this practice. Our work requires us all to be aware and vigilant. Working 
without accidents and ensuring we prevent them from happening is the basis of 
occupational safety. 

 We should be proud of our contribution to creating the skilled workforce for 
our sector in Mongolia. Our Zuuvch Ovoo development project will soon enter the test 
stage, the most advanced stage for uranium mining in Mongolia. It is contributing to 
training the professional workforce that will be required for developing the uranium 
reserve and deposits. We have trained more than twenty young people from our local 
communities as operators. Our experience and knowledge-sharing will not stop here. 

 We decided, jointly with committees set up in the Cooperation Agreement 
and with the strong involvement of our neighboring communities to invest 600m MNT 
in education, culture, arts, health and access to water.  Projects and programs have 
been successfully handed over.

 Our staff is fully confident that, in 2020, we will write a new page in the story 
of creation of the natural uranium production industry in Mongolia by conducting the 
Zuuvch Ovoo Pilot test in transparent cooperation with the stakeholders.

Zakariae El Marzouki
Executive Director of Badrakh Energy LLC

Do not forget to follow us on Facebook to be updated on the progress of our project!
https://www.facebook.com/badrakhenergy

BADRAKH
N E W S L E T T E R

June
2020



PAGE 2

ZUUVCH OVOO SITE VISITS

 Badrakh Energy LLC organizes site tours for stakeholders 
to show the company activity as part of the policy to develop the 
open and transparent communication with the stakeholders of 
the project. Site tours are intended to let the local citizens, civil 
servants, herders, youth, students and pupils see the Zuuvch Ovoo 
Pilot test, the in-situ recovery technology designed for it, buildings 
and facilities to process the uranium ore product, environmental 
rehabilitation during the project, projects and programs 
implemented as part of the social responsibility.

 Last October, a delegation composed of the well known 
and expert geologists of Mongolia  visited the site and the 
processing facility of the Zuuvch Ovoo project. 

 The visits to see the company activity are being made every 
year. The action to let the local citizens see the company activity began 
actively in 2014 with the organization of the family day event. As of 2019, 
more than 130 people visited our site, including the officials of the general 
education school in Ulaanbadrakh soum, culture center and kindergarten, 
representatives of herders, members of the local cooperation council, 
herders of Zuunbayan bagh, staff of the school, student youth from the 
Mongolian National University and students enrolled in the scholarship 
program of Badrakh Energy LLC and representatives from Zuunbayan 
elders association (on January 24th, 2020).

BADRAKH ENERGY FOR TRANSPARENCY

Beneficiaries of the FXB Project visiting the 
Zuuvch Ovoo Pilot site

Beneficiaries of the FXB Project visiting the 
Zuuvch Ovoo Pilot site

Nuclear Physics students of the National University 
of Mongolia at the Zuuvch Ovoo Pilot site

“We are glad to have shown our work to 
the employees of the contractor company. 
We gave the truthful and actual information 
about the uranium industry that is 
newly developing in Mongolia. We have 
specifically explained about the technology 
of the in-situ recovery, which is fully 
controllable in terms of the environment 
and has the least risk for radiation exposure 

of the people, livestock and employees on the site. Our doors are 
always open not only for our contractor, but also for everyone who is 
interested in our work. One only needs to send an advance request 
to view the site.”

N. ENKHBAATAR

 Assistant of the project’s technical director
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 Badrakh Energy and Mon-Atom successfully organized 
several joint seminars in 2019. The training seminars were 
organized on the subjects of the In-situ recovery technology, 
Groundwater in the Gobi region and Radiation protection and its 
application for uranium mining activities with ISR method. 

 The two-day seminar on the In-situ recovery technology 
covered topics that attracted considerable interest from Mongolian 
mining specialists, providing information and explanation 
about the geology for the use of in-situ recovery method, initial 
hydrogeological data and, especially, its quality. There were also 
detailed reviews of the labor safety and environmental protection 
during the project implementation period and the rehabilitation of 
the groundwater. The seminar touched upon not only the in-situ 
recovery of uranium, but also the use of this method for mining 
other minerals. 

 The seminar on the Groundwater in the Gobi region 
had as participants more than forty representatives of state and 
administrative institutions. Moreover, the participants especially 

BADRAKH ENERGY AND MON-ATOM SUCCESSFULLY ORGANIZED SEMINARS TO 
INCREASE THE KNOWLEDGE AND EXPERTISE OF THE MONGOLIAN SPECIALISTS

inquired about the in-situ recovery technology, the possibility of 
it to be used in the project, quality of the groundwater in the region 
and the research and development actions directed towards the 
post-mining natural rehabilitation. 

BADRAKH ENERGY FOR KNOWLEDGE SHARING

Participants and organizers of the seminar on the 
Groundwater in the Gobi Region

Certificate Award Ceremony during the seminar on the Radiation Protection 
and its Application in the Uranium Mining Activities by ISR Method

N. JADAMBAA

 State professor of Mongolia, Doctor of Science

 “I am very pleased to have participated in 
the training seminar led by Mongolian and 
French specialist teachers. I spent some 
part of my research in the Gobi region. 
Young scientists have commissioned their 
theoretically and practically significant 
chemical analyses of the groundwater 
to reputable domestic and international 
laboratories. Determining the age and 

the circulation period of the groundwater in the Gobi region is, 
firstly, expensive and, secondly, cannot be done accurately in any 
laboratory, except in the world’s large laboratories. This training has 
been very beneficial.”

 Badrakh Energy LLC in cooperation with Mon-Atom 
LLC will continue organizing technical seminars and trainings 
dedicated to increase the knowledge and expertise of the Mongolian 
specialists representing the different disciplines related to the ISR 
technology among others.
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 Badrakh Energy LLC has been investing in the education 
sector since 2006 as part of the social responsibility. For example, 
the amount of the investment made in the education sector in the 
academic year of 2019-2020 was noticeably higher than in other 
projects.

 The company financed the comprehensive repair of the 
pupils’ dormitory of the general education school in Ulaanbadrakh 
soum of Dornogobi aimag and the kindergarten of the soum and 
also financed the renovation of the outdoor yard at the general 
education school in Zuunbayan bagh. The ceremonies of their 
handover took place in November of the last year.

 The dormitory of Ulaanbadrakh soum is capable of 
housing 60 children. This academic year 45 children are living 
in the dormitory. Due to the improvement of the conditions in the 
dormitory, the rural herders began sending their children to school 
more often.

 The kindergarten of the soum is carrying out its 
educational work in the academic year of 2019-2020 with more 
than 70 children. There had been investment to the kindergarten in 
the past years in forms of the outer yard renovation, major repair 
of the roof and purchase of the standard-compliant toys. This 
academic year of 2019-2020 the company provided 97.5 million 
MNT for the major repair.

SUPPORTING EDUCATION

 Badrakh Energy LLC successfully implemented the 
projects that were discussed and decided according to the 
cooperation developed with Ulaanbadrakh soum and Zuunbayan 
bagh and the Cooperation Agreement made between the parties in 
July of 2018.

 Badrakh Energy LLC also gave football and volleyball 
field accessories in addition to the two provisions of the modern 
equipment to the computer classrooms in schools of Ulaanbadrakh 
soum and Zuunbayan bagh and the outer yard renovation at the 
general education school in Zuunbayan bagh.

BADRAKH ENERGY FOR COMMUNITY DEVELOPMENT

Completion ceremony of major repair works of the General 
Education School Dormitory of Ulaanbadrakh Soum

Children of the kindergarten of Ulaanbadrakh Soum
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 Badrakh Energy LLC began the livestock reconstitution 
project in 2006 in order to give livestock to herders in Ulaanbadrakh 
soum of Dornogobi  aimag, who wanted to become herders, had 
few livestock and lived below the guaranteed livelihood level. As 
of today, 80 families in Ulaanbadrakh soum and Zuunbayan bagh 
enrolled in the livestock reconstitution project, received the yield 
of the livestock, raised their standard of living and increased the 
number of the livestock. The livestock reconstitution project first 
began with 800 animals and now the total number reached 3 690, 
counting only the transferred animals. Due to the request made 
from the local cooperation council in Zuunbayan bagh, the project 
to support the herders decided to accept 5 more families for the 
livestock reconstitution. The animals of the project were bought 
from a herder citizen in the same bag according to the market price 
and transferred to the families of the reconstitution project.

THE LIVESTOCK RECONSTITUTION PROJECT

LKHAGVADORJ.N
Herder of Zuunbayan bagh

BADRAKH ENERGY FOR COMMUNITY DEVELOPMENT

 The eligibility criteria of the livestock reconstitution 
project were updated in the region. The cooperation and assistance 
is maintained with herders in order to increase their responsibility. 
For example, the citizens must satisfy the following requirements 
for the participation in the project:

- The herder must have personally herded livestock no less than 
one year.

- The herder must own 50-100 heads of small livestock (with 
the proof certificate).

- The livestock should be mandatorily enrolled in the indexed 
insurance.

- The herder should have own winter and spring homesteads, 
yard and enclosure.

- The herder must have not participated in this project before.

“This company implements many projects and programs. One of them is the livestock reconstitution project. 
The livestock reconstitution project is being implemented among 13 families in 3 shifts in the fifth bag of 
Sainshand soum. It is a great support to the herders who live below the livelihood level, have little income 
and few livestock. I think that it is an effective project, which contributes to the livelihood of herders.”  

Livestock reconstitution project giving its benefits
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FEATURED ARTICLE

NATURAL RADIOACTIVITY, IONIZING RADIATION 
APPLICATIONS AND REGULATIONS
G.DONDOG

 Every spring, to see sakuras blooming and get the energy 

needed for the whole year, the crowds of people are directing towards 

the Khamariin Monastery? Would you believe it if I told you that there 

is a place called the Energy Center located not too far from Sainshand 

city in Dornogovi Province where people go to be naturally irradiated? 

Actually, we get irradiated by radiation in daily life whether we are 

at the Energy Center, where the natural radioactivity is high or in the 

capital, Ulaanbaatar city. As a matter of fact, even the rocks from the 

building you are sitting in right now are emitting radiation and you 

are being irradiated. 

 According to the International Radiation Protection 

Association policy, it is usual for one person to be irradiated with 1 

dose of millisieverts per year on average. On average, due to natural 

exposure, Mongolians get a 1-2 millisieverts dose every year 

while people living in Guarapari, Brazil,  or in Ramsar, Iran, get 80 

millisieverts dose of radiation in their bodies every year. 

 The important thing to remember is that radiation may 

become dangerous when exposure becomes excessive and is not 

controlled. Other examples of ionizing exposure situations are in 

medical situations.  For instance, radiation is used in diagnosing 

patients.  We could receive a dose of 0.1 millisieverts for a chest 

x-ray and up to 1.5 millisieverts for a Computed Tomography (CT) 

scan. There are cases when patients are irradiated with even bigger 

doses. For instance, women can get irradiated  with a dose of about 

3 millisieverts per mammogram examination and the dose received 

operating a scanner could be as high as 10 mSV.

 Because the ionizing radiation is invisible to eyes, people 

have a wrong understanding about it. It is wrong to assume that 

methods of mining uranium are dangerous to people’s lives. It is 

natural that we overestimate things we do not know. But these facts 

can give you a small amount of correct understanding.

 Uranium mining by ISR technology does not increase the 

amount of natural radiation for members of the public, for people 

living near the mines or for others outside the industry. Studies 

conducted as part of the operating authorization procedures for 

uranium mining activities estimate that the annual effective-added 

dose likely to be received by the populations near Uranium mining 

facilities is very low, well below the annual international regulatory 

limit of 1 mSv. It can therefore be concluded that the annual added 

dose for the general public, even with a very negative scenario, will 

be negligible and will remain in the natural variations of background 

radiation.
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FEATURED ARTICLE

 The product of uranium mining, the natural uranium 

concentrate, is only mildly radioactive. The major health risk 

related to handling Uranium is related to its chemical properties. 

However, for people directly working with uranium the risk of higher 

than average exposure to radiation is present.  As for any other 

occupational health hazards, monitoring and controlling the risks is 

necessarily.

 In Mongolia, the activities working with radioactive 

materials are regulated by the Nuclear Energy Commission (NEC), 

in liaison with the Professional Inspection Agency (PIA).Mongolia 

adopted the international recommendations of the International 

Atomic Energy Agency (IAEA) in 1975. The radiation exposure limit 

in addition to natural exposure  for workers working with radiation 

materials (in the health industry or in the uranium mining industry) 

is 20 mSv per year on average, as in France or Kazakhstan.

 

 The operating authorizations issued by Mongolian 

authorities such as the General Agency for Specialized Inspection 

for uranium mining activities require companies to present proof 

of strict measures in place to guarantee workers’ safety.  Studies 

conducted to grant operating authorizations show that the expected 

added dose during uranium mining using ISR technology is well 

below international recommendations of the annual regulatory limit 

of 20 mSv per person. 

FACTS 
1. Sterilization of toys and baby feeding bottles can use radiation 

2. The amount of natural radiation near to the Sainshand city is up 
to 0.8 millisieverts per year, in the capital city the average person is 
exposed to up to 1.5 millisieverts per year.

3. Certain long life radioactive isotopes are used for determining the 
age of rare archeological, historical and memorial artifacts.

4. 60 percent of cancer patients are treated with radiation. With the 
assistance of the radiation technology, high-powered tomographic 
devices produce highly precise images of organs and provide a wide 
possibility of diagnosing the disease.  

 In Mongolia, activity involving radiation occurs in six 
sectors, according to the Nuclear Energy Commission. Radioactive 
materials are mostly used in health sector.  

- Health

- Food and Agriculture

- Geology and Mining

- Education and Sciences

- Environment

- Industry

Khamriin khiid monastery, Sainshand 
soum, Dornogobi aimag
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TECHNOLOGY

Small Cell /15m/ 

WELCOME TO OUR SITE

Operators checking functionality of  ion exchange columns

Operators after packaging uranium into drum

Uranium bearing solution flows through ion exchange 
columns for catching uranium on a special resin. Once 
uranium has been removed, the solution is injected again 
into the ground to continue the leaching of the ore.

Once uranium is purified from other minerals, it is 
packaged into drums as in a conventional processing 
plant, and ready for export.

1

Operators placing multifunctional and moveable tank loaded with uranium 
saturated resins for elution process

Then, a simple acidified salt solution is used to separate 
uranium from the uranium-loaded resin.

2 3

  After being given the Safety instructions from the company Safety team, 
you will wear all necessary personal protection equipment: jacket, boots, 
helmet and glasses and when necessary mask that will be provided to you, 
as for of any industrial site visit. Please follow the dedicated specialist and 
respect all safety instructions during the visit! Enjoy your visit!

Back-End Facility

       HOW TO APPLY TO VISIT THE SITE 

Badrakh Energy LLC regularly organizes site visits for civil society representatives and media. 
If you are interested in visiting our site and learning about our activities, please contact: 
byambadolgor.luvsanjamts@orano.group 
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TECHNOLOGY

Large Cell /25m/ Reagents Storage Building

Industrial Effluent Pond 

Effluents from processing pilot plant and laboratory are 
collected in a dedicated pond lined with an impermeable 
geomembrane.

Clay Barrier

Clay Barrier

15 m

150 m

200 m

230 m

Shallow Aquifer

Bottom clay layer

Typical production cell with 6 
injection wells and 1 production 
well

Solution-Conducting pipes with 
leakage resistant material

Mineralized aquifer from which 
uranium is extracted and 
pumped to surface

Wells for injecting solution into the deep ore body 
and for pumping the uranium-bearing solution to 
ground level are spatially organized in a hexagonal 
fashion with 6 injecting wells and 1 production/
pumping well in the center of the cell.

Even though solution remains confined to the 
immediate vicinity of the cell, Badrakh Energy 
implements a comprehensive monitoring program 
by regularly sampling and analyzing waters from 
over 30 dedicated monitoring wells located both 
within and outside of the cells boundaries.

The results of the environmental monitoring are 
controlled by the relevant regulatory institutions.

ISR Technology
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L.BATBOLD: I PERSONALLY THINK THAT WHEN YOU LOVE YOUR JOB, 
THEN YOU HOLD THE KEYS TO SUCCESS

   Can you introduce yourself to us briefly? 

My name is Batbold Luvsandagva. I was 
born (in 1985) and grew up in Sainshand 
city, Dornogobi aimag. I am an engineer 
by profession. I am employed at Badrakh 
Energy LLC as Sainshand Office Manager. 

   What did you do before you joined the 
company? 

I have been working for “Badrakh Energy” 
LLC for six years. Before I joined the 
company, I had either worked as a civil 
servant or in the mining sector. 

   What are your future plans? 

I have, of course, made many future plans 
to achieve. Quite a time has already gone 
by since I started working. I would like 
to carry on working for the company as a 
creative, honest and persistent employee. 
Furthermore, I endeavor to do useful things 
for my motherland, and contribute my 
knowledge and skills for its development 

to make it a country where young people 
would like to live and work. 

   What do you do in your normal working 
day? 

In general, every day I make plans for the 
next day, according to which I work. My 
normal working day goes pretty fast by 
performing my job duties such as meeting 
civil servants, submitting or receiving 
documents, arranging trips to Ulaanbaatar 
for our employees according to travel 
plans, advertising the company activities 
to the local community and representing 
the company in events in Sainshand soum, 
organized by local organizations.  

   What do you like the most from your job in 
the area of the local community relations? 

I personally think that when you love your 
job, then you hold the keys to success. The 
beauty of my job in the area of the local 
community relations lies within the fact that 

I can start something new in my community 
to take a part personally. Therefore, I am 
happy to work for the company and be a 
part of it. 

  What have been done, or are being done 
by the company to improve the local 
community relations?

In our company, we are fully transparent. 
Within the framework of our social 
responsibility, we have been implementing 
numerous projects and programs. For 
instance, we had implemented the FXB 
project for a period of three years since 
2016. The project was aimed at supporting 
families out of poverty to become socially 
and financially independent. The first stage 
of the project was successfully implemented 
with great results. Therefore, Orano Mining 
has decided to renew and finance the 
project for a period of three more years. I 
am greatly happy as an employee on the 
site and look forward to seeing another 100 

MY ONE DAY

L.Batbold, Sainshand Office Manager, 
Badrakh Energy LLC
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households to benefit from the project. 

We have been active and committed for 
many years in the areas of providing 
the population and state administration 
agencies with information and being 
transparent. Accordingly, we have 
formed a Cooperation Council with 
representatives from the local population 
and administration, and we hold quarterly 
meetings in order to openly exchange our 
views and opinions. 

The door of this office, where we are now 
conducting this interview, is always open 
for all, anyone who is interested in knowing 
about our company or about our project. 

   The concept of uranium and its mining 
are relatively new in Mongolia. What is the 
perception of the local population on the 
above? Why? 

The vast majority of the local community 
tends to perceive the uranium mining 
negatively. That goes without question. It is 
very rare to find scientifically proved, true 
and valid information in the media. In the 
social media, one can only find misleading 

impressions about uranium to be toxic 
and deadly dangerous. My understanding 
is that, in general, the perception about 
uranium is new to Mongols, and therefore, 
there have never been enough information 
available in hand. 

 As for you, what is your opinion on this? 

Like others, I had also had a wrong 
impression before I joined Badrakh Energy 
LLC. My perception has since changed as 
a result of reading and studying in depth. I 
believe that, we must go forward shoulder 
to shoulder with other developed countries 
with the help of advanced and modern 
technologies. 

In addition, I feel greatly appreciative 
about the fact that Mongolia cooperates 
with the company like Orano Group that 
complies with the high international safety 
standards. I think that by learning from the 
French expertise and know-how to meet 
the high safety, environmental protection 
and reclamation standards, we will create 
one more advantage in the mining sector of 
Mongolia. 

   Have you noticed if the public has a lack 
of information? What hinders you to have 
mutual understanding?

Yes. I think that the public has a lack of 
information, and the problem is that, from 
the very beginning, they perceived the 
impression that uranium is deadly toxic.  It 
is praiseworthy that not only our company 
but also the state administration agencies 
are starting to combine forces to correct 
these misleading perceptions, and provide 
true and valid information. 

   What would you like to say to the local 
population?

We must live a good life, develop 
our community, and leave our future 
generations a land that is cultivated. It 
is right if you search for true and valid 
information, and address things realistically 
but not discretely. We are in the right time 
to support the ones, who are creating in 
order to develop rapidly, and to go forward 
shoulder to shoulder with the advanced 
technologies, that are newly introduced, 
and the new era of development.

MY ONE DAY

Sainshand city, Dornogobi aimag
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BEST PRACTICE

In Kazakhstan, the local Orano 
Mining subsidiary actively 
involves its employees in 
environmental protection work 
and is building a culture of 
environmental risk prevention

ENVIRONMENTAL PROTECTION: COMMITMENT OF KATCO 
EMPLOYEES

 KATCO is a Kazakh-French joint 
venture producing uranium in Sozak District 
of South Kazakhstan Region and making a 
fair share of contribution to the improvement 
of the environmental situation in the region. 
Currently, the company follows the best 
world practices of effective power and water 
consumption. The company also recycles 
its domestic waste and utilizes the recycled 
product. 

  

mining sites to improve the quality of 
life on the sites. On the occasion of the 
worldwide Earth Day, some 1,000 saplings 
were planted by company employees in the 
living compound area.  

 KATCO implements multiple 
measures to ensure preservation of 
the nature in cooperation with non-
governmental organizations of Sozak 
District. In order to promote awareness of 
environmental protection among the local 
population, KATCO cooperates with schools 
in the Sozak District where the company 
operates. Every year, as part of Environment 
Week, experts from the Environment 
Department visit schools and colleges in 
the region to teach the younger generations 
the importance of protecting nature. The 
children learned about technologies of 
alternative energy sources. After the 
presentations, the students plant trees, 
accompanied by company representatives.

 KATCO regularly organizes 
clean-up and tree planting days at its 
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BEST PRACTICE

In the compound, wastewater treatment 
systems are installed and treated water 
is used to water the trees.  Waste 
management is also a concern: sorting bins 
by waste type are in place throughout the 
company. Plastic and paper waste is sent 
to specialized companies in the region for 
recycling. 

 This approach has brought its 
results, and the territories around the 
rotation camp are now in fresh verdure. 
Mineral fertilizers made of the canteen 
leftovers are used to facilitate the growth 
of the trees. Treated sewage water serves 
to water the plants. Special filtration and 
treatment stations are built at Tortkuduk and 
Muyunkum sites for these purposes.

Camp of KATCO company, South Kazakhstan

Employees of KATCO company during Earth Day
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MYTHS & FACTS

The in-situ recovery method is 
not an advanced technology. It is 
prohibited in large uranium-mining 
countries of the world.

ISR is a proven method of extracting uranium from sandstone-type 
uranium deposits which cannot be mined using the conventional 
open pit or underground mining techniques. ISR is now the method 
the most frequently used to mine uranium. Approximately 50% of the 
world uranium production comes from ISR mines. The ISR method is 
a mining process used by many countries around the world (Australia, 
USA, Russia, Kazakhstan, Uzbekistan…) to recover uranium but also 
other minerals such as copper, gold, potash etc…    

The in-situ recovery method 
poisons the drinking water of the 
local citizens and livestock.

-The nomads and local residents get their water from a shallow aquifer 
(situated less than 15 meters deep) while the acidified water used for 
the ISR technology is injected only in the deep aquifer that contains the 
uranium ore body (150-200 meter deep). 

-The monitoring wells and hydraulic tests have shown that the shallow 
aquifer is not hydraulically connected to the uranium bearing aquifer. 
Many layers of clay isolate the shallow from the deep aquifer, thus 
preventing the deep leaching solutions from reaching the upper aquifer.  

It is worth noting that in the Zuuvch Ovoo area, the groundwater of 
the deep aquifer is characterized by naturally high concentrations of 
sodium, chlorine and many other elements. As a result, groundwater 
chemistry of these deep aquifers is not suitable for drinking purposes 
according to national and international standards.

Uranium spreads through the wind 
and easily reaches the surrounding 
settlements. 

ISR method presents the advantage of strictly limiting the creation and 
propagation of dust by not removing or moving ore. Uranium is never 
released in a solid form before going to the plant (before it, it is either 
trapped in the sand layers underground or dissolved in a liquid during 
the leaching phase of the process). 

MYTH FACT

Badrakh Energy LLC
3rd floor, ICC Tower,

Jamyan Gun Street 9, Khoroo-1,
District Sukhbaatar, Ulaanbaatar, 

Mongolia

Phone: 976-7011 0475
www.badrakhenergy.com

www.facebook.com/badrakhenergy

The soil, subjected to the in-situ 
recovery mining, is damaged 
beyond the possibility of the natural 
rehabilitation.

The ISR method is favorable for natural rehabilitation. After the operation, 
as time passes by, the low quantity of sulfuric acid present in the aquifer 
is naturally degraded. It is neutralized by the natural precipitation of 
minerals such as gypsum and is reduced into sulfides by the bacteria 
naturally present in the aquifer. Therefore, the remediation solution 
used  by Orano and many other major mining companies (UraniumOne, 
Kazatomprom, Heathgate Resources…) for ISR type deposits is natural 
remediation or natural attenuation, the progressive natural mechanism 
that allows the soil to return to conditions very close to the initial state 
(in terms of pH levels and concentrations in dissolved uranium and 
sulfates) of the aquifer. Many promising studies are on-going by Orano 
and its Kazakh partner Kazatomprom in order to better understand 
natural attenuation, and understand how it can be activated and 
accelerated (using bio-remediation for example). 

Tests conducted at the Irkol (Kazakhstan) deposit between 1985 and 
1997 proved that the level of acidity disappeared over the years. In four 
years, acidity level on the ISR areas had reduced by half, and after 12 
years, these areas were restored to a state close to their natural level.

Many promising studies are on-going in order to better apprehend 
the natural attenuation and understand how it can be activated and 
accelerated.


