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CB11- Systematic understanding of a
field of study and command of the
skills and research methods releated
to the field

X X X

CB12- Skill to conceive, design or
create, implement and adopt a
substancial process of research or
creation.

X X X

CB13- Skill to contribute to the
enlargement of the knowledge limits
through an original research.

CB14- Skill to carry out a critical
analysis and assessment and synthesis
of a new and complex ideas.

X
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scope of knowledge in the ways and
languages of common use in the
international scientific community.
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and profesional context, the scientific,
technological, social, artistic, or
cultural progress in a society based on
knowledge.
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2.- Science and Technique:

 Analysis and search for scientific contributions in the field of the study of hydrogeological
modelling of an aquifer.

 Geological and hydrological analysis of the study area.

 Analysis of data provided by the Consejería de Medio Ambiente of Cantabria during the flood
process of the Reocin mine (water pumping data at the different phases of the holding, inputs
to the aquifer, piezometric levels and water qualities).

 Volume of data processed ≈ 45000.

 Documentation deposited at the Reocin Mine Fund at the Escuela Politécnica de Ingeniería de
Minas y Energía.
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3.- Technology:

 Software used:

 Table Curve 2D/ Table curve 3D: establish correlations between variables (pH, rainfall,
conductivity, temperature, dissolved iron, dissolved manganese, dissolved zinc, dissolved
sulfates) and analyze the degree of goodness of the adjustments obtained.
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3.- Technology:

 Software used:

 Ansys: modelling of hydrodynamic flows within the rock mass, from the Reocín aquifer of the 
area's rainfall and surrounding refill zones such as the Saja and Besaya rivers. 

 A model of hydrogeological behaviour will be generated with which the different estimates of 
filling of the mine are made and flowing flow on future horizons.

 Analysis of the behavioral conditions of the hydrodynamic system of the Reocín mine after its 
flooding.
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4.- Educational activities:

 Basic course on general aspects of the doctorate and techniques of presentation of scientific
work (School of Doctoral Studies of University of Cantabria).

 Advanced course on the professional future of doctoral student (School of Doctoral Studies of
University of Cantabria).

 Numerical modelling applied to geotechnical, mine and energy engineering (University of
Cantabria).
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5.- Results:

 Thesis by compendium of articles.

 CB12: Paper 1: Feasibility study of possible uses of water stored in abandoned mines: case of
Reocín Mine. Submit to “Environmental Monitoring and Assessment”. Current status: under
review.

 CB16: Articles submit to different congresses, end-of-degree director and teaching at the
University of Cantabria.
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6.-Scientific criticism:

 Strengths: Lots of data, characteristics of the homogeneous study area.

 Weaknesses: Data takeover failed, non-representative data for the mine's global data variability
based on the changing characteristics of the aquifer.

 Opportunities: Correlate rainfall and piezometry data with water chemical data, large amount
of software for modelling.

 Threats: Complicated study development, unfeasible solution, change of characteristics in
flooding process.
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7.-Work plan:

 Article 2: Hydrochemical evolution of the filling water of the Reocín Mine (Spain). In progress.
To be submitted in summer 2020.

 Article 3: Hydrogeological model. To be submitted at the beginning of 2021.

 Expected thesis submission date: depends largely on journal reply. March- April 2021.
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8.-Mobility:

 International mobility: 3 months at “Universidad Tecnológica of Panamá”, (Panamá).

http://www.google.es/imgres?sa=X&biw=1603&bih=728&tbm=isch&tbnid=-5uADIs5AwHyrM:&imgrefurl=http://www.ciccp.es/default.asp?indice=1550&dem=06&docid=qb7eQY9ANpvPJM&imgurl=http://www.ciccp.es/ImgWeb/Castilla%20y%20Leon/Escudo/EscudoColor.jpg&w=234&h=225&ei=dBWSUa6NKMWd0AX09oHoDQ&zoom=1&iact=hc&vpx=2&vpy=224&dur=563&hovh=180&hovw=187&tx=79&ty=117&page=1&tbnh=150&tbnw=155&start=0&ndsp=39&ved=1t:429,r:0,s:0,i:84


UNIVERSIDAD DE CANTABRIA
PROGRAMA DE DOCTORADO EN INGENIERÍA CIVIL

Escuela Técnica Superior de Ingenieros de Caminos, Canales y Puertos

AUTHOR: NOEMÍ BARRAL RAMÓN
DIRECTORS:  Dª ELENA CASTILLO LÓPEZ  , D. RAÚL HUSILLOS RODRÍGUEZ Mayo 2020

AUTHOR: NOEMÍ BARRAL RAMÓN
DIRECTORS:  Dª ELENA CASTILLO LÓPEZ  , D. RAÚL HUSILLOS RODRÍGUEZ May 2020

10.-Ethics:

 It would be interesting to submit articles to different congress and journals to contribute to the
practical implementation of recommendations for environmental restoration of closured mines.
In the planning stage, it would involve a better use of stored water resources, which would
result in significant economic benefits for the mentioned area.
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THANK YOU FOR YOUR ATTENTION
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