1. Information on the programme

SUBJECT OUTLINE

1.1.Higher education institution UNIVERSITY OF BUCHAREST
1.2. Faculty GEOLOGY AND GEOPHYSICS
1.3. Department GEOPHYSICS

1.4. Field of study GEOPHYSICS

1.5.Education level MASTER
1.6.Specialization/Study programme APPLIED GEOPHYSICS

1.7. Form of education Full time

2. Information on the discipline

2.1.Name of the discipline

| HYDROGEOLOGICAL INVESTIGATION OF AQUIFERS

2.2.Course coordinator

Prof. Dr. Daniel Scradeanu

2.3.Seminar/ laboratory/project coordinator

Prof. Dr. Daniel Scradeanu

2.7. 2
2.4. Year of study II | 2.5. Semester | 4 g@i‘lggf{?gn()f E Discipline Content - AK
status Compulsoriness? CD
3. Total estimated time(teaching hours per semester)
3.1. Hours per week — full time 5 |out of which: | 3.3. seminar/ laboratory/ 1
programme 3.2.lecture project
34. "-l“otal number of hours in the 28 Out of which: 14 | 3.6.seminar/laboratory 14
curriculum 3.5.]ecture
Distribution of the time allotted hours
3.4.1.Study based on book, textbook, bibliography and notes 40
3.4.2. Additional documentation in the library, specialized electronic platforms and field 10
3.4.3. Preparing seminars/ laboratories/ projects, subjects, reports, portfolios and essays 20
3.4.4.Tutorials 20
3.4.5.Examinations 5
3.4.6. Other activities 2

3.7. Total hours of individual study 97
3.8. Total hours per semester 125
3.9. Number of credits* 5

4. Prerequisites (if applicable)

4.1. Curriculum-related

Engineering Geology

4.2. Skills-related

Knowledge and practical use of mathematical/numerical algorithms for geophysical
data/signals processing and interpretation. Elaboration of dedicated data/signals processing
routines using various programming environments.

5. Conditions (if applicable)

5.1. for the lecture

The course is interactive, students can ask questions regarding the content of
lecture. We do not allow any other activities during the lectures, mobile phones
will be turned off.

5.2. for the seminar/laboratory/
project

During practical works, each student will develop an individual activity with
laboratory materials (made available in the book that describes the laboratory
work).

6. Specific competences acquired

Knowledge of:

Professional
competences

e Parameters of aquifers of qualitative (lithology) and quantitative (permeability, transmisivity) nature
e Aquifer investigation methods (geological, hydrogeological and geophysical methods)
e  Data processing methods for obtaining the 3D Conceptual Model of Hydrostructures (3D_CMH)




Transversal
competences

Developing the negotiation capacity to various contexts, specific to the professional activity
Teamwork skills

Initiative and entrepreneurial spirit

Openness to lifelong learning

7. Course objectives (based on the list of competences acquired)

7.1.0verall course objective Knowledge of data acquisition methods necessary to achieve 3D CMH

7.2.Specific objectives e  Methodology for acquisition of hydrogeological data

e Achieving the three components of 3D_CMH
0 3D structural aquifer model
0 3D parametric aquifer model
0 3D hydrodynamic aquifer model

8. Content

8.1.LECTURE
Number of hours — 14

Teaching methods Duration (hours)
Objectives of aquifer investigation
e geostructural characteristics
e hydrophysical characteristics
O mineral matrix Lecture with .PPT support 5
0 groundwater
0 associated fluids (pollutants)
¢ hydrodynamic characteristics
O piezometric level
Methods of aquifer investigation
e  Planning of hydrostructures investigation
network . 3
e  Geophysical investigation of hydrostructures Lecture with .PPT support
e Special tests in situ for evaluation of
hydrogeological parameters
Preprocessing of data obtained
e geometrical data (elevation, thickness) of
aquifers
e  hydrodynamical and hydrochemical data Lecture with .PPT support 3

technical information for correcting the
indirectly measured or evaluated parameters
integration and interpretation of investigation
results for the aquifer model

Assessment of 3D_CMH components

3D structural aquifer model )
3D parametric aquifer models Lecture with .PPT support

e 3D hydrodynamic aquifer model 4
Investigation and evaluation of anthropic impact on
aquifer structures
e techniques for investigating stress factors on Lecture with .PPT support )

the aquifer
impact assessment techniques
GIS techniques for visualization of impact

Compulsory bibliography:

Albu M., 1981, Mecanica apelor subterane, Editura Tehnica, Bucuresti.

Bear, J., 1972, Dynamics in Porous Media, American Elsevier Publishing Company, New York.
Domenico, P. A., 1972, Concepts and model in groundwater hydrogeology, New York, McGraw-Hill.
Fetter, C.W., 1980, Applied Hydrogeolgy, Merrill, Columbus, Ohio.

Scradeanu D., 1997, Modele geostatistice in hidrogeologie, Editura Didactica si Pedagogica, Bucuresti.
Scradeanu D., 1995, Informatica geologica, Editura Universitatii din Bucuresti.




e Scradeanu D., Gheorghe, A., 2007, Hidrogeologie generala, Editura Universitatii din Bucuresti

Optional bibliography:
e Bear, J., Zaslavsky, D., and Irmy, S., 1968, Physical Principles of Water Percolation and Seepage, UNESCO,
Paris.
e Van Genuchten, M. Th. And P.J. Wierenga., 1976, Mass-transfer studies in sorbing porous media, 1. Analytical
solutions. Soil Science Society of America Journal 40.
e  White, W. B., 1969, Conceptual models for carbonate aquifers, Ground water 7, no. 3:15-22.

8.2. PRACTICAL WORK

Number of hours — 14

Theoretical presentation of
practical works

Duration (hours)

Planning of aquifer investigation network

e  Aquifers in porous formations

Database made with
information extracted from
an investigation network

e  Aquifers in fissurated formations VoL
(Boreholemanager, Utilities,

in ROCKWORKS)

Construction of 3D aquifer model in porous

formations Building of 3D models with
e 3D structural model ROCKWORKS for a 6
phreatic aquifer.

e 3D parametric model
e 3D hydrodynamic model

Tests of model uncertainty for an aquifer structure Simulation of the impact of
a pollution source in a
phreatic aquifer

(UNSAT & MODFLOW).

e 3D hydrodynamic model
¢ 3D hydrochemical model

Compulsory bibliography:
e Scradeanu D., Popa R., 2001, Geostatistica aplicata, Editura Universitatii din Bucuresti.
e  Rockworks : https://www.rockware.com/product/rockworks/

Optional bibliography:
e Fetter, C, W, 1993, Contaminant hydrogeology, Maxwell Macmillan International,
e  Unsat: https://www.waterloohydrogeologic.com/product/unsat-suite-plus/
e  Freewat: http://www.freewat.eu/

9. Corroborating the course content with the expectations of the epistemic community representatives, of
the professional associations and of the relevant stakeholders in the corresponding field

The content of the course is elaborated in accordance with the actual objectives of the National Institute of Hydrology
and Water Management in Romania

10. Assessment

10.3.
Percentage of
the final grade

Type of activity 10.1. Assessment criteria 10.2. Assessment methods

10.4. Lecture Learning the basics and processing

Oral examination on

results of methodologies for 70%
. _— . homework support
investigation of aquifers
10.5. Seminar/Laboratory Processing results for the individual | Practical test at the end of the 30%
0

homework laboratory

10.6. Minimum performance standards

e  Mark 6 at the oral examination
e  Mark 5 for the practical test

Education levels- choose of the three options: Bachelor*Master/Ph.D.

Discipline status (content)-for the undergraduate level, choose one of the options:-FD (fundamental discipline), BD
(basic discipline), CS (specific disciplines-clinical sciences), AP (specific disciplines-animal production),FH (specific
disciplines, UO (disciplines based on the university’s options). -for the Master level, choose one of the options: AK-
Advanced Knowledge, CT- Complementary Training, S- Synthesis

3 Discipline status (compulsoriness) - choose one of the options — CD ( compulsory discipline) OD (optional discipline)
ED ( elective discipline).

4 One credit is equivalent to 25 hours of study (teaching activities and individual study).
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