GROUNDWATER ENGINEERING

(Specialization Environmental engineering, 4" Year of study, 1% Semester)

Credits (ECTS): 5

Course category: mandatory

Course holder: Assist. Prof. Georgiana-Diana GABUR, PhD

Objectives of the discipline:

The discipline of Groundwater Engineering provides students with the theoretical concepts

necessary to understand how groundwater occurs underground, the dynamics and the quantitative and
qualitative characterization of groundwater. Flow and transport phenomena of pollutants, phenomena of
interaction of aquifer systems with pollutants, water quality issues and practical aspects of water quality
maintenance are addressed.

Specific objectives:

Understanding the phenomena that determine groundwater localization and dynamics;
Understanding the main concepts of groundwater chemistry;

Understanding the main methods of groundwater investigation;

Explaining and interpreting basic concepts, methods and models in environmental engineering
problems;

Qualitative and quantitative assessment of natural phenomena and anthropogenic activities on the
quality of environmental factors;

Identification of the best technical and technological solutions in order to implement professional
projects of environmental engineering and protection.

Contents (syllabus)

Course (chapters/subchapters)

1. Soil-groundwater system. Configuration of the underground environment. Soil. Main soil
properties. Groundwater. Hydrogeologic characteristics of aquifers. Importance of soils and
groundwater.

2. Methods to approach the risk assessment analysis of contaminated soils and polluted groundwater.
Targets, concepts and means of analysis. Soil ecological factors and determinants. Analysis and
comparisons. Pathways of contaminants from soil into the human body.

3. Steps in the risk assessment process of contaminated soils and polluted groundwater. Establishing
the conceptual model. Comparison of soil physical, chemical and biological characteristic values
with quality standards. Definition of additional data to be known. Soil sampling and analysis.
Forecasting soil evolution. Delimitation of areas requiring further studies.

4. Need-to-know data and requirements in establishing measures for the ecological remediation of
contaminated soils and groundwater remediation. Analyze available data and identify appropriate
strategies to protect soil quality, human and animal health.

5. Groundwater movement. General concepts.

6. Darcy's Law.

7. Hydrodynamic basis of filtration.

8. Hydraulic models of filtration.

9. Hydraulic calculation of filtration in catchment works.

10. Hydraulic calculation of filtration through earthworks.




Practical activity

1. Hydrogeological assessment - overview and case study
2. Hydrological properties of rocks
3. Risk assessment induced by contaminated soil and polluted groundwater.
4. Hydraulic conductivity.
5. Groundwater abstraction by wells. Hydraulic calculation of water abstractions (wells, drains).
6. Application of Darcy's law, limitations of the possible applications of Darcy's law.
7. Determination of physico-chemical properties of groundwater.
8. Interpretation of groundwater chemistry in the hydrogeologic context.
9. Colloquium
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Evaluation

Evaluation form Evaluation Methods Percentage of the final
grade

Final exam Written examination 60%

Evaluation of the activity Written and oral assessments during the 40%

during the semester semester
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