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Frame programme of subject

1. Subject name:
 Soil Hazard Pollution and Protection
	Faculty:  Environmental Protection
Course:  Postgraduate 
Specialisation: Restoration and Management of Environment
 

	Lecture (hours) 15
Practice (hours) 15
ECTS 3.0

	Subject number ......................

Data of introducing of the programme

...............................


2. Aim of the subject: The course is designed for students taking second degree of study to understand the applications of conventional and innovative remediation technologies suitable for contaminated ground-water/soil environments. The course aims to describe basic principles, applications, advantages, and limitations of a wide spectrum of remediation technologies including both in-situ and ex-situ methods such as biodegradation, engineered solutions, chemical and physico-chemical solutions. Moreover, current problems of risk assessment, origins and amount of contaminated land in the UE including brownfields, some case histories, the environment standards and UE Directives are also included. The course is also a route towards further qualifications by PhD study and ultimately a career in research.
3. Lecture topics/practices topics:

Subject







Lecture/Seminar/Training

I. Introduction







L - 1/S - 0/T - 0

· Scope of the problem

· What is contaminated soil?

· Why is contaminated soil/brownfield a potential problem?

· Origins and amount of contaminated land in the UE

· Some case histories

II.
Contaminants, hazards and targets




L - 3/S - 0/T - 0

· Main types of contaminants and their effects

· Trigger concentrations

· The hazard identification and risk assessment framework

· Rational site investigations 

(strategies, sampling, exploratory techniques)

III.
Remedial options






L - 2/S - 2 /T - 0

· Selection criteria and procedures

· Classification and terminology – potential remediation technologies

· Summary of capabilities and limitations of civil engineering based remedial methods

· Summary of capabilities and limitations of process-based remedial methods

· Sources of information for desk study

· Design and implementation

IV.
Containment systems (background, potential advantages and disadvantages, main requirements)








L - 4/S - 4 /T - 2

· Clean cover technology

· In-ground barriers

· In situ reactive walls

· Hydraulic measures

V.
Process-based remedial methods – ex-situ and in-situ variations (governing phenomena, design recommendations, equipment, applicability)












L - 4/S - 4 /T - 2

· Thermal processes (incineration, vitrification)

· Physical processes (soil washing, solvent extraction, electrokinetics, soil vapor extraction, vacuum-enhanced recovery)

· Chemical processes (dechlorination, in-situ soil leaching)

· Stabilization/solidification processes (cement-based systems, main sorbents)

· Deep soil mixing

VI.
Environmental standards and regulations 



L - 1/S - 1 /T - 0

· Various national viewpoints

· EU Directives

· Legislation and controls

4. Pass conditions:
Seminar on remediation technology chosen by student 
Written test

5. Learning outcomes – skills acquired: knowledge of: (1) detection and monitoring pollutants in groundwater and soil, (2) the remedial processes for the treatment of pollution, (3) facilities to efficiently organize the remediation processes, (4) legislative frameworks; design of remediation technology depending on pollutant substances and site characterizations.
6. Frame programme authors:    Kazimierz Garbulewski, Ph.D.
7. Faculty/Department: 
Faculty of Engineering and Environmental Science, Department of Geotechnical Engineering
8. Didactic facilities required: overhead projector, audio/video projector 
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