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Report of PhD thesis of MSc. Rojina Shrestha “Microbiology in relation to nuclear waste 

repository safety”   
 
The PhD thesis of MSc. Rojina Shrestha “Microbiology in relation to nuclear waste 

repository safety” conducted at the Technical University of Liberec presented the 

following structure: Literature review, Experimental part including results and 

discussion, and general conclusions.  

 

This PhD thesis is divided into three main parts: Literature overview (introduction and 

background of the study), Experimental part (microbial activities and their community 

structure in relation to repository relevant condition), and Conclusions. It is worthy to 

mention that part of the results obtained within this PhD thesis were conducted within the 

European Project MIND (www.mind15.eu) supported by Euratom Program.  

 

The Literature review include 4 subchapters dealing with 1) the use of radionuclides in 

the generation of electricity within Nuclear Power Plants and the worldwide impact of 

this kind of energy. In addition, the PhD student summarize with updated information 

about the actual situation and future perspective of nuclear industry; 2) description of the 

DGR multibarrier systems used for future radioactive wastes disposal and the actual 

situation in Europe on the building of such disposal systems (e.g. Sweden, Finland, 

France, Czech Republic; 3) impact of biochemical processes driven by DGR natural 

microorganisms in the safety of future disposal systems; and 4) effect of different 

physicochemical parameters of the future DGR (temperature, radiation etc.) in the 

diversity and activity of microbial populations.  

The literature review section is very well written and include all aspects of the 

Microbiology of Deep geological disposal or radioactive wastes.     

 

The experimental section of this PhD thesis includes the results obtained and is 

structured in 4 parts. The most positive aspect of this section that theses chapters are 

already published in high impact journal like and other are in submission/review process.  

 

The first chapter characterized the structure and composition of microbial populations in 

groundwater and bentonite sources in the Czech Republic using molecular biological 

tools including qPCR and sequencing. The obtained data would help to predict the impact 

of the natural microbial population in the safety of future DGR.  

The objectives of the study are well defined, the methodology used is suitable to achieve 

the objectives of the work. 

 

The second chapter described the impact of physicochemical parameters (radiation, 

bioavailability of nutrients) on the microbial diversity and activity of bentonite under 

repository relevant conditions. The abundance of nitrate and sulfate reducing bacteria in 
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irradiated bentonites were quantified using qPCR. In the addition, different nutrients were 

added to bentonite to investigate their effect in the natural microbial populations which 

in turn would help to predict the impact of microbial populations in the safety of future 

DGR.  

 

The third chapter investigated impact of groundwater natural microbial processes in the 

corrosion of carbon steel as reference material for future DGR metal canister using a 

multidisciplinary approach combining spectroscopy, microscopy and molecular Biology 

tools.  The results obtained clearly indicate that microbial activity impact on steel 

corrosion is higher than that caused by abiotic processes. In addition, this work identified 

SRB and NRB as main bacterial groups involved in the metal corrosion processes.   

The results obtained are of great scientific and industrial impact in the field radioactive 

waste disposal in Czech Republic since it provides new insights in the identification of 

microbial populations involved in the metal corrosion and in the quantification of metal 

corrosion rate.  

This chapter is well written highlighting the use of a multidisciplinary approach to tackle 

the address the impact of microbial activity on metal container corrosion for future DGR. 

In addition, the results of this chapter are published in 2 scientific journals.  

 

The fourth chapter reported the impact of aged cementitious material in suspension on 

the structure and composition of microbial populations in presence of bentonite under 

repository relevant conditions. The results of this chapter are included in a manuscript for 

its publication in Environmental Microbiology Journal.  

 

Conclusion section which include the main results obtained within this PhD Thesis. 

 

The PhD thesis is very well written and structured. It addresses different issues related to 

the impact of microbial processes in the safety of different compartments of future DGR 

including, bentonite, metal container, concrete. The results obtained will be of great 

interest for scientific community working in this field and also for nuclear industry.   

 

THEREFORE, I would like to recommend the defense of this PhD thesis in its actual 

state. 

 

 

Sincerley,  

 

Mohamed L. Merroun 
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