
1 Nov 2025 
 

COURSE OUTLINE 

(1) GENERAL 

SCHOOL Maritime and Industrial Studies 

ACADEMIC UNIT Maritime Studies 

LEVEL OF STUDIES POSTGRADUATE 

COURSE CODE …… SEMESTER 1ST  

COURSE TITLE ENVIRONMENTAL POLLUTION  

INDEPENDENT TEACHING ACTIVITIES  
if credits are awarded for separate components of the course, e.g. lectures, 

laboratory exercises, etc. If the credits are awarded for the whole of the course, 
state the weekly teaching hours and the total credits 

WEEKLY 
TEACHING 

HOURS 
CREDITS 

 3 7,5 

   

   
Add rows if necessary. The organisation of teaching and the teaching methods 
used are described in detail in section (4). 

  

COURSE TYPE  

general background,  
special background, specialization, general 

education, skills development 

GENERAL BACKROUND 

PREREQUISITE COURSES 
 

NONE 

LANGUAGE OF INSTRUCTION AND 
OF ASSESSMENT 

ENGLISH 

MODE OF TEACHING 
in-person (%) 

synchronous distance learning (%) 
asynchronous distance learning (%) 

(In the case of synchronous distance learning, 
the total weekly duration of teaching is 

recorded)  

 
10% in-person  
90% synchronous distance learning  
0% asynchronous distance learning 
Total weekly duration of teaching 3 hours 

AVAILABILITY TO ERASMUS 
STUDENTS 

YES 

COURSE WEBSITE (URL) https://eclass.unipi/ 

(2) LEARNING OUTCOMES 

Learning Outcomes 

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will acquire 
with the successful completion of the course are described. 

Consult Appendix A  

• Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of the 

European Higher Education Area 

• Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B 

• Brief Guide for drafting Learning Outcomes  

• Introduction to water, air and soil pollution. Sources of pollution 
• Main pollutants and health impacts. 
• The concept of Sustainability. The Club of Rome. Estimates and forecasts of future trends in resource 
depletion, population growth, pollution increase, industrial production, food availability/affordability, 
etc. Limits to growth and Agenda 21. 
• New issues to be addressed: biodiversity loss, climate change, health impacts. 
• Categories of pollutants: Chemical, Biological, Radiation, Heat, Noise (acoustic), Light. 
• Main subcategories in Chemical Pollution (Organic & Inorganic). 
• The London Smog Incident of 1952. 
• Occupational diseases and their contribution to the understanding of the effects of pollution on 
human health. 
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• Heavy metal pollution. Toxic effects of Pb, Cr, Cd, Hg, Cu, As, on humans. The main human organs 
and systems affected. 
• Enzyme systems dependent on trace elements. Tertiary structure of hemoglobin 
• Heavy metal pollution. Tertiary structure of enzymes and dependence on the oxidation state of 
metals. Zinc fingers, gene transcription and mechanisms of DNA and mRNA regeneration. • Mercury 
poisoning. 
• The “Minamata” case. Special reference to the mechanisms of bioaccumulation, biotransformation 
and substitution of trace elements. 
• Cadmium poisoning “Itai-Itai” disease. Industrial wastes, chemicals, toxins, pollutants, in the air, 
water or soil. 
• Industrial pollution - ecosystem imbalance, health of plants, animals and humans, ecology of water 
bodies, etc. 
• Effects of nutrient pollution of essential nutrients and marine biodiversity. Organic pollution. Oil 
spills and impacts on marine life. Effects of volatile organic compounds (VOCs) on air pollution. Effects 
of aromatic hydrocarbons on human health and living organisms. 
• Introduction to air pollution. Classic and new pollutants. The role of CO2 in climate change. Diseases 
from professional practices. Key air pollutants from shipping. Also from CFCs, Halons, cargo handling, 
fire extinguishing gases. Recent developments from WHO and the EU regarding limits for key 
atmospheric pollutants. The case of Greece. 
• Air pollution. How Greece and the port of Piraeus are dealing with the new exposure limits to key 
pollutants. Serious delays and inefficiency in responses and management. Data on deaths (mortality) 
and morbidity from air pollution in the EU-27. Serious developments from the European Environment 
Agency (EEA). 
• Air pollution. Production of air pollutants comparing different modes of transport. Emissions per 
transport project/effort (ton . Km) vs emission quantity (tons).  
 

General Competences  
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma 
Supplement and are stated below), at which of the following does the course aim? 

Search, analysis and synthesis of data and information, 
with the use of the necessary technology  
Adaptability to new situations  
Decision-making  
Working independently  
Team work 
Working in an international environment  
Working in an interdisciplinary environment  
Production of new research ideas  

Project planning and management  
Respect for difference and multiculturalism  
Respect for the natural environment  
Showing social, professional and ethical responsibility and 
sensitivity to gender issues  
Criticism and self-criticism  
Production of free, creative and inductive thinking 
…… 
Other… 
……. 

- Acquisition, research, analysis and synthesis of data and information, using modern scientific 
technologies  
- Adaptation to new situations 
- Decision-making and Autonomous and Teamwork 
- Work in an international environment 
- Work in an interdisciplinary environment 
- Generation of new research ideas 
- Project planning and management 
- Demonstration of social, professional and ethical responsibility and sensitivity to gender issues 
- Exercise of criticism and self-criticism 
- Promotion of free, creative and inductive thinking 
 

(3) COURSE SYLLABUS 

L1. Water, air and soil pollution. Main pollutants and health impacts. Sources of pollution. 
L2. Pollution and Sustainability. Estimates and forecasts of future trends in pollution compared to 
population and industrial growth. Agenda 21 and pollution addressing biodiversity loss, climate 
change, health impacts. 
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L3. Categories of pollutants. Chemical, Biological, Radiation, Heat, Acoustic, Light. Organic & Inorganic 
Chemical Pollution. Industrial waste, chemicals, toxins, pollutants, (air, water or soil). Impacts of 
industrial pollution - ecosystem imbalance, - health effects on plants, animals and humans - disruption 
of water bodies, etc. Cumulative effects. Occupational diseases. Effects of pollution on human health. 
L4. Heavy metal pollution. Toxic (main human organs, enzyme systems affected) effects of Pb, Cr, Cd, 
Hg, Cu, As. Trace elements.  
L5. Heavy metal pollution. Tertiary enzyme structure and dependence on metal oxidation state. Zinc 
fingers, gene transcription and DNA and mRNA regeneration mechanisms. Mercury poisoning. Special 
reference to the mechanisms of bioaccumulation, biotransformation and substitution of trace 
elements.  
L6. Effects of nutrient pollution of essential nutrients on marine biodiversity. Organic pollution. Oil 
spills and impacts on marine life. Effects of volatile organic compounds (VOCs) on air pollution. Effects 
of aromatic hydrocarbons on human health and living organisms. 
L7. Introduction to air pollution. Classic and novel pollutants. The role of CO2 in climate change. 
Occupational diseases. Key air pollutants from shipping (CFCs, Halons, Cargo handling, fire 
extinguishing gases).  
L8. Air pollution. How Greece and the port of Piraeus are dealing with the new exposure limits for key 
pollutants. Serious delays and inefficiency in responses and management. Data on deaths (mortality) 
and morbidity from air pollution in the EU-27. Novel developments from the European Environment 
Agency (EEA), IMO, EU and WHO. 
L9. Air pollution. Production of air pollutants comparing different modes of transport. Emissions per 
transport project/effort.  
L10. Assessment of environmental impacts from organic and inorganic pollution. Modelling of future 
impacts. 

 

(4) TEACHING AND LEARNING METHODS - ASSESSMENT 

MODE OF TEACHING 
Face-to-face, distance learning, etc. 

Distance learning using TEAMS platform 

MODE AND FREQUENCY OF 
COMMUNICATION WITH THE 

STUDENTS 

Lectures once a week.  
Chat/ e-mail and e-class available at all times 

ENSURING THE MODE OF 
COMMUNICATION AMONG 

STUDENTS 
Team assignments and discussions, 

collaborative learning platforms with the use of 
AI, video conference, QA sessions, κ.α. 

Discussions through TEAMS 
Optional essay work, depending on continuous collaboration 
and guidance 
QA sessions at the beginning and end of lectures 

USE OF INFORMATION AND 
COMMUNICATIONS TECHNOLOGY  

Use of ICT in teaching, in laboratory training, in 
the communication with students 

 

TECHNOLOGICAL EQUIPMENT 
REQUIREMENTS  

 

PLAGIARISM POLICY/ PLAGIARISM 
DETECTION TOOLS  

Essay work is checked by TURNITIN, available from Piraeus 
University Library 

ARTIFICIAL INTELLIGENCE POLICY 
(1) The use of Artificial Intelligence is prohibited 

in all circumstances  
(2) The use of Artificial Intelligence is allowed 

only with the permission of the instructor 
(3) The use of Artificial Intelligence is allowed 

only with an explicit reference to the literature 
(4) Students are free to use Artificial Intelligence 

The students are informed about the university policy on the 
use of Artificial Intelligence 
The use of Artificial Intelligence is allowed only with the 
permission of the instructor, in essay work. 
The use of Artificial Intelligence is allowed only with an 
explicit reference to the literature 
All essay work is checked for AI use by TURNITIN 

ORGANISATION OF TEACHING 
The mode and methods of teaching are 
described in detail. 
Lectures, seminars, laboratory practice, 
fieldwork, study and analysis of bibliography, 

Activity Semester workload 

Lectures 30 hrs 

Case study analysis 30 hrs 

Autonomous learning  65 hrs 
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tutorials, work placements, clinical practice, art 
workshop, interactive teaching, educational 
visits, project, essay writing, artworks, etc. 
 
The student's study hours for each learning 
activity are stated, as well as the hours of 
independent study, according to the principles of 
the ECTS. 

TOTAL  125 hrs 

  

  

  

  

  
  

 

STUDENT ASSESSMENT 
Description of the assessment method 
 
Language of assessment, methods of 
assessment, formative or summative 
assessment, multiple choice questions test, short 
answer questions, essay questions, problem 
solving, written work, essay/report, oral 
examination, public presentation, laboratory 
assignment, clinical examination of patient, art 
interpretation, other 
 
Specifically-defined evaluation criteria are given, 
and if and where they are accessible to students. 

Written exams using multiple choice questions  
These exams are performed on-line or face- to-face. 
Essay work is assessed face-to-face with the students. 
Students with writing problems can request an oral 
examination. 
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