CM-315 - Soil and Groundwater Pollution - Mihendislik Mimarlik Fakiltesi - Cevre Mihendisligi Bolumu

General Info

Objectives of the Course

To provide students with knowledge about the causes, impacts, and control of soil and groundwater pollution; to introduce analysis, modeling, and remediation
methods; and to develop an engineering perspective for the sustainable protection of soil and water resources.

Course Contents

The definition of soil; physical, chemical, and biological properties of soil; soil formation and classification; soil pollution, its importance and resources; factors causing
pollution, proposed solutions, preventive measures, methods of soil pollution analysis, contaminated land remediation methods; porosity and permeability concepts,
groundwater movement, Darcy's law, hydraulic tests; transport of substances in groundwater and chemical reactions; mathematical modeling of mass transfer in
contaminated groundwater, process and parameter analysis; examination of groundwater treatment systems, groundwater pollution, its control and removal methods;
water resource protection areas; salinity problems in coastal aquifers and control systems.

Recommended or Required Reading

Lecture Notes

Planned Learning Activities and Teaching Methods

Lecture Case Studies Problem Solving Group Discussion Presentations

Recommended Optional Programme Components

Students are encouraged to stay up-to-date on current soil and groundwater pollution issues. Students are encouraged to read the lecture notes before class.

Instructor's Assistants
There is no assistant teaching staff.

Presentation Of Course

The course will be conducted face-to-face with theoretical explanations and sample problem solutions.

Dersi Veren Ogretim Elemanlari

Prof. Dr. Serkan Sahinkaya

Program Outcomes
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Weekly Contents

Order Preparationinfo Laboratory TeachingMethods

1 Lecture, discussion
2 Lecture, discussion
3 Lecture, discussion
4 Lecture, discussion
5 Lecture, examples
6 Lecture, case study
7 Lecture, examples
8 Written exam

9 Lecture

10 Lecture

11 Lecture

12 Lecture, seminar
13 Lecture, case study
14 Lecture, problem solving

15 Lecture

. Discuss current environmental issues related to soil and groundwater pollution and evaluate scientific approaches in the literature.
. Apply advanced methods used in modeling groundwater pollution (e.g., Darcy’s law, mass transport equations).

. Critically evaluate technologies and engineering solutions for remediation of contaminated soil and groundwater.

. Develop sustainable remediation proposals through case studies (e.g., industrial leakage, salinization in coastal aquifers).

Theoretical

Definition, Formation and Classification of Sail

Physical, Chemical and Biological Properties of Soil

Soil Pollution: Sources and Effects

Soil Pollution Analysis Methods and Remediation Techniques
Groundwater Movement and Darcy’s Law

Hydraulic Tests and Aquifer Properties

Transport of Substances in Groundwater

Midterm Exam

Chemical Reactions in Groundwater

Mathematical Modeling of Pollutant Transport

Groundwater Treatment Systems

Contaminated Site Control and Remediation Methods

Water Resource Protection Areas

Salinization Problems in Coastal Aquifers and Control Methods

General Review for Final Exam

Practise
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1- Alanindaki glincel bilgileri iceren ders kitaplari, uygulama arag-gerecleri ve diger kaynaklarla desteklenen ileri dlizeydeki kuramsal ve
uygulamali bilgilere sahip olma.

Alaninda edindigi ileri diizeydeki kuramsal ve uygulamali bilgileri kullanabilme.

Alaninda edindigi ileri diizeydeki bilgi ve becerileri kullanarak verileri yorumlayabilme ve degerlendirebilme, sorunlari tanimlayabilme, analiz
edebilme, arastirmalara ve kanitlara dayali ¢6ziim &nerileri gelistirebilme.

Alant ile ilgili ileri diizeydeki bir calismayi bagimsiz olarak yuritebilme.

Alant ile ilgili uygulamalarda karsilagilan ve 6ngérilemeyen karmasik sorunlari ¢dzmek icin bireysel ve ekip Uyesi olarak sorumluluk
alabilme.

Sorumlulugu altinda calisanlarin bir proje cercevesinde gelisimlerine yonelik etkinlikleri planlayabilme ve y&netebilme.
Alaninda edindigi ileri dlizeydeki bilgi ve becerileri elestirel bir yaklasimla degerlendirebilme.

Ogrenme gereksinimlerini belirleyebilme ve 6grenmesini yonlendirebilme.

Yasamboyu 6grenmeye iliskin olumlu tutum gelistirebilme.

Alani ile ilgili konularda ilgili kisi ve kurumlari bilgilendirebilme; distincelerini ve sorunlara iliskin ¢6zim 6nerilerini yazil ve sozli olarak
aktarabilme.

Alant ile ilgili konularda dustincelerini ve sorunlara iliskin ¢6ziim onerilerini nicel ve nitel verilerle destekleyerek uzman olan ve olmayan
kisilerle paylasabilme.

Toplumsal sorumluluk bilinci ile yasadigi sosyal cevre icin proje ve etkinlikler diizenleyebilme ve bunlari uygulayabilme.

Bir yabanci dili en az Avrupa Dil Portfdyli B1 Genel Diizeyi'nde kullanarak alanindaki bilgileri izleyebilme ve meslektaslari ile iletisim
kurabilme.

Alaninin gerektirdigi en az Avrupa Bilgisayar Kullanma Lisansi ileri Diizeyinde bilgisayar yaziimi ile birlikte bilisim ve iletisim teknolojilerini
kullanabilme.

Alant ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve sonuglarinin duyurulmasi asamalarinda toplumsal, bilimsel, kilttrel ve
etik degerlere uygun hareket etme.

Deney tasarlar, deney yapar, veri toplar sonuclari analiz eder ve yorumlar.

Toprak ve yeraltisuyu kirliligine iliskin gtincel cevresel sorunlari ve literattrdeki bilimsel yaklagimlari tartisir.

Yeraltisuyu kirliliginin modellenmesinde kullanilan yontemleri (6r. Darcy Yasasi, kitle tasinimi denklemleri) ileri diizeyde uygular.
Kirlenmis toprak ve yeraltisularinin aritimi igin kullanilan teknolojileri ve miihendislik ¢oziimlerini elestirel bir bakis agisiyla degerlendirir.

Belirli bir vaka calismasi tizerinden (6r. endustriyel sizinti, sahil akiferi tuzlanmasi) strdirdlebilir iyilestirme onerileri gelistirir.
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