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Dersin Tanimi

Toprak ve vyeralti suyu Ozellikleri, toprak ve vyeralti suyu kirletici kaynaklari,
kirleticilerin toprakta ve yeralti suyunda tasinim mekanizmasi (adveksiyon, diflizyon,
dispersiyon), kirleticilerin toprakta ve yeralti suyunda akibeti, saha degerlendirmesi,
toprak ve vyeralti suyu kirleticilerinin karakterizasyonu, toprak ve yeralti suyunun
izlenmesi ve kirlilik agisindan degerlendirilmesi, toprak ve vyeraltisuyu kirliliginin
kontroliinde uygulanan fiziksel, kimyasal ve biyolojik aritma teknikleri, toprak ve
yeralti suyu kirliligi mevzuati.

(Course Description)

Characteristics of groundwater and soil, sources of soil and groundwater pollution,
transport mechanisms of contaminants in soil and groundwater (advection, diffusion,
dispersion), fate of common contaminants in soil and groundwater, site assessment,
characterization of soil and groundwater pollutants, monitoring and evaluation of soil
and groundwater quality, physical, chemical and biological treatment technologies
applied in soil and groundwater remediation, policies and legislations related to soil
and groundwater pollution and control.

Dersin Amaci

1.
2.

Toprak ve yeralti suyu kirliliginin 6neminin anlatilmasi,
Toprak ve yeralti suyunda kirleticilerin akibetlerini ve tasinim mekanizmalarini
degerlendirme becerisini kazandirmak,

(Course Objectives)

3. Toprak ve yeralti sularinin iyilestiriimesinde uygulanan aritma teknolojilerinin
degerlendirmesi becerisini kazandirmak.

1. To emphasize the importance of soil and groundwater pollution,

2. To gain the ability of evaluating fate and transport mechanisms of soil and
groundwater pollutants,

3. To gain the ability of evaluating applied treatment technologies for soil and

groundwater remediation.




Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;

toprak ve yeralti suyu 6zelliklerini tanimlayabilme,

. toprak ve yeralti suyu kirliligini karakterize edebilme,
kirleticilerin toprak ve yeralti suyundaki tasinim ve akibetlerini
tanimlayabilme,

. toprak ve yeralti suyu iyilestirme yontemleri arasinda uygun secimi

yapabilme,
toprak ve yeralti suyu kirliligi mevzuatini takip etme

becerilerine sahip olacaklardir.

Students completing this course will gain the skills of;

describing soil and groundwater properties

characterizing soil and groundwater pollution

describing fate and transport of pollutants in soil and groundwater
selecting the appropriate technology among soil and groundwater
remediation technologies

V. following the legislations related to soil and groundwater pollution




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Toprak ve yeralti suyu kirliliginin tanimi, giris [,
2 Toprak 6zellikleri, hidrojeoloji ve akifer sistemleri [,
3 Toprak ve yeralti suyu kirleticileri tirleri ve kaynaklari [l
4 Kirleticilerin yeralti suyu ve toprakta tasinim mekanizmasi (adveksiyon, diflizyon, [l
dispersiyon)
5 Baslica kirleticilerin topraktaki ve yeralti suyundaki akibeti (fizikokimyasal prosesler) | IlI
6 Baslica kirleticilerin topraktaki ve yeralti suyundaki akibeti (biyolojik prosesler) [l
7 Saha degerlendirmesi, toprak ve yeralti suyunun kirlilik parametrelerinin 6lglim 1, 1
yontemleri
8 Toprak ve yeralti suyu kalitesinin izlenmesi ve degerlendirmesi, YILICi SINAVI Il
9 Toprak ve yeralti suyu remediasyonu: fiziksel aritma teknolojileri v
10 Toprak ve yeralti suyu remediasyonu: kimyasal aritma teknolojileri v
11 Toprak ve yeralti suyu remediasyonu: biyolojik aritma teknolojileri v
12 ilgili mevzuat ve yénetmelikler \Y
13 Toprak kirlenmesi ve kontroliinde uygulamalar LA, LIV, v
14 Yeralti suyu kirlenmesi ve kontroliinde uygulamalar LA, LIV, Vv
COURSE PLAN
Weeks Topics covered:
1 Introduction, definition of groundwater and soil pollution [,
2 Soil properties, hydrogeology and aquifer systems [,
3 Types and sources of soil and groundwater pollutants [l
4 Transport mechanisms of contaminants in soil and groundwater (advection, [l
dispersion, diffusion)
5 Fate of common contaminants in soil and groundwater (physicochemical | IlI
processes)
6 Fate of common contaminants in soil and groundwater (biological processes) [l
7 Site assessment, measurement of parameters related to soil and groundwater 1, 1
pollution
8 Monitoring and evaluation of soil and groundwater quality, MIDTERM Il
9 Soil and groundwater remediation: physical treatment technologies v
10 Soil and groundwater remediation: chemical treatment technologies v
11 Soil and groundwater remediation: biological treatment technologies v
12 Related policies and legislations \Y
13 Case studies for soil pollution and control LA, LIV, Vv
14 Case studies for groundwater pollution and control LAL LIV, Vv




Dersin Gevre Miihendisligi Ogrenci Ciktilaryla iliskisi

Programin mezuna kazandiracagi bilgi ve beceriler (programa ait 6grenci ¢iktilari)

Katki

Seviyesi

1

2

3

Mihendislik, fen ve matematik ilkelerini uygulayarak karmasik miihendislik problemlerini belirleme,
formiile etme ve ¢6zme becerisi.

X

Kiresel, kiilturel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saglk, giivenlik ve
refahi gbz 6niine alarak ¢éziim lireten mihendislik tasarimi uygulama becerisi.

Farkh dinleyici gruplariyla etkili iletisim kurabilme becerisi.

Mihendislik gérevlerinde etik ve profesyonel sorumluluklarin farkina varma ve mihendislik ¢éziimlerinin
kiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini gz 6niinde bulundurarak bilingli kararlar
verme becerisi.

Uyeleri birlikte liderlik saglayan, isbirlikci ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri
planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma yetenegi becerisi.

Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug ¢ikarmak icin miihendislik
yargisini kullanma becerisi.

Uygun 6grenme stratejileri kullanarak ihtiya¢ duyuldugunda yeni bilgi edinme ve uygulama becerisi.

Olgek: 1:Az, 2:Kismi, 3:Tam

Relationship of the Course to Environmental Engineering Student Outcomes

Program Student Outcomes

Level of
Contribution

1

2

3

An ability to identify, formulate, and solve complex engineering problems by applying principles of
engineering, science, and mathematics.

X

An ability to apply engineering design to produce solutions that meet specified needs with consideration
of public health, safety, and welfare, as well as global, cultural, social, environmental, and economic
factors.

An ability to communicate effectively with a range of audiences.

An ability to recognize ethical and professional responsibilities in engineering situations and make
informed judgments, which must consider the impact of engineering solutions in global, economic,
environmental, and societal contexts.

An ability to function effectively on a team whose members together provide leadership, create a
collaborative and inclusive environment, establish goals, plan tasks, and meet objectives.

An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use
engineering judgment to draw conclusions.

An ability to acquire and apply new knowledge as needed, using appropriate learning strategies.

Scaling: 1: Little, 2:Partial, 3:Full

Tarih (Date) Béliim onayi (Departmental approval)




Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)

Ders Kitabi
Textbook

Mirsal, 1., 2008, Soil pollution: origin, monitoring & remediation, Springer,
Netherlands. ISBN: 978-3-540-70775-2 [Mustafa Inan Main Library: TD878
.M57 2008]

Diger Kaynaklar
Other References

1. McMillan S., 2016. Soil and Groundwater Pollution. Syrawood Publishing
House New York, USA ISBN:10:1682860507.

2. Bhandari, A., 2007. Remediation technologies for soils and groundwater.
American Society of Civil Engineers, Reston, Virginia, USA. ISBN:
9780784471838 [Mustafa Inan Main Library: TD878.R47 2007eb E-BOOK]

3. Meuser, H. 2013. Soil remediation and rehabilitation: treatment of
contaminated and disturbed land. Springer, Netherlands.
ISBN/ISSN:10.1007/978-94-007-5751-6. [Mustafa Inan Main Library: S622-
627 E-BOOK]

4. ZehnderJ. B., 1995. Soil and Groundwater Pollution: Fundamentals, Risk
Assessment and Legislation, Springer Netherlands ISBN: 9789401585873.
[Mustafa Inan Main Library: TD172-193.5 E-BOOK]

5. Appelo, C. A. )., Postma, D., 2005. Geochemistry, groundwater and
pollution. A.A Balkema Publishers, Leiden, New York. ISBN: 0415364280.
[Mustafa Inan Main Library: GB855 .A67 2005]

Odevler ve Projeler

Homework & Projects

Ogrencilere dersi daha iyi anlamalari ve giincel teknolojileri de takip etmeleri
amaci ile bir adet donem 6devi verilecektir.

A term paper assignment will be given to improve the understanding of the
course content and to follow up the recent technological development

Laboratuar Uygulamalari

Laboratory Work

Bilgisayar Kullanimi

Computer Use

Ders saatleri, donem 6devi hazirlama ve 6grenci sunumlari

Lecture hours, term-paper assighment and student presentations

Diger Uygulamalar

Other Activities

Basari Degerlendirme
Sistemi

Grading/
Assessment Criteria

Faaliyetler Adedi
Assessment Methods (Quantity)

Genel Nota Katki, %
(Effects on Grading, %)

Yil igi Sinavlari

1 30
(Midterm Exams)

Kisa Sinavlar

(Quizzes) 2 10

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamalari
(Laboratory Work)+Field Trip

Diger Uygulamalar
(Other Activities) Recitations

Final Sinavi
(Final Exam)




