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DEPARTMENT OF ENVIRONMENTAL SCIENCES 
UNIVERSITY OF KERALA 
M.PHIL PROGRAMME IN 

ENVIRONMENTAL SCIENCES 
 

Programme Objectives 

 The program trains the students to solve fundamental problems in environmental 
science and engineering.  

 The program helps to critically evaluate environmental and technological issues in the 
management and control of air, soil and water pollution and also help to acquire 
knowledge to conduct Environmental Impact Assessment studies and advanced 
technical skills in remote sensing and GIS. 

 The course places emphasis not only on individual student development but also 
involves team-working and presentations to develop your interpersonal skills.  

 This two semester programme will help to develop orientation in research field and 
after the completion of the programme students will equipped with capability in 
research aspects of various fields of environmental Sciences.   

 

 

Semester No Course code Name of the Course 
Number 

of Credits 

 
 
I 
 

ENS-711 Research Methodology 4 

ENS-712 Advances in Environmental Sciences 4 
 Elective Courses  
ENS-713 (i) Environmental Pollution and Control Technology 4 
ENS-713 (ii) Environmental Biology 4 

ENS-713 (iii) Environmental Geology and Geochemistry 4 

ENS-713 (iv) Environmental Microbiology 4 

ENS-713 (v) Environmental Chemistry 4 

ENS-713 (vi) Environmental Toxicology 4 

ENS-713 (vii) Environmental Biotechnology 4 

ENS-713 (viii) Environmental conservation and management 4 

ENS-713 (ix) Environmental Waste management 4 

II ENS-721 Dissertation 20 

  TOTAL CREDITS 32 
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Semester : I 
Course code  : ENS-711 

Course Title  : RESEARCH METHODOLOGY 

Credits  : 4 

AIM: The course aims at providing an M.Phil student to design his dissertation programe, 

systematic data collection through various research tools and techniques, analysis of data and 

finally equip him to write a scientific report / monograph.  

 

OBJECTIVES: Through the five modules in this course, a student gets the motivation to 

systematically collect, analyse and process the data using analytical, GIS and statistical tools, 

and finally equip the student to write a paper/monograph. 

 

COURSE CONTENT 

MODULE I:Environmental sampling - Sampling, preservation and storage of air, water and 

soil. Bio sampling, Bio-geochemical sampling. Environmental Analytical Methods - Methods 

of physical, chemical, biological and bacteriological analysis of air, water and soil - Air and 

water quality standards. Microscopy- Phase contrast, fluorescence, Electron microscope. 

Titrimetry- Principles and Methods- Buffers. Gravimetry- Mass spectrometry. Colorimetry-

Spectrophotometry. Flame photometry- Atomic Absorption Spectrophotometry. 

Chromatography- Gaschromatography, Gas-liquidchromatography, High Pressure-

LiquidChromatography. Emission Spectroscopy. Electrophoresis. X- ray diffraction, X- Ray 

fluorescence. 

 

MODULE II:Environmental Impact Assessment-Methodology in Environmental Impact 

Assessment, Types of EIA, EIA of water resource projects, industries, mining and quarrying, 

highway construction, tourism developments. Environmental Audit - Objectives, frequency 

and criteria audit team, Environmental appraisal, accounting and environmental 

audit.Ecological Modelling -Ecological modelling: definition, its philosophy. Classification 

of Ecological Models based on various criteria. Systems Theory. Examples of EM as applied 

to various ecosystem processes: Hydrology, carbon cycle, nitrogen cycle, population 

dynamics, turbulent transport with examples. Development of a Process-based Ecological 

Model. Empirical vs Process-based approach. Stages of Modelling - Conceptualization, 
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Parameterization, Calibration, Validation, Experimentation, Scenario testing. Modelling 

uncertainties. Model optimization. 

 

MODULE III:Geographic Information System - Introduction: Definition, Historic evolution, 

Components, Use. GISystem, GIScience and GIS Applications. Mapping system and 

Projection. Data Models. Databases - Relational Database Management, Spatial Database 

management. Spatial Analysis - Spatial concepts, Spatial Query, Overlay, Buffering, Spatial 

Interpolation, Density Analysis, Kriging, DEM, DTM, DSM. GIS Softwares - ArcGIS, Open 

source GIS  

 

MODULE IV:Statistical Tools and Analysis - Statistics as a Tool in Scientific Research - 

Summarizing and Graphically Representing Data, Basic Numerical Summaries in Tables, 

Choosing the Appropriate Type of Graph, Shapes of Distributions and Outliers. Descriptive 

Statistics - Measures of Central Tendency and Variability. Test of Significance - Types of T 

Tests, ANOVA. Assessing the Relationship between Multiple Variables - Correlation and 

Regression. Hands-On Exercise - Using Excel and R Package  

 

MODULE V: Research Objectives, Manuscript preparation and Thesis writing. Objectives of 

research, Types of research – Descriptive vs. Analytical, Applied vs. Fundamental, 

Quantitative vs. Qualitative, Conceptual vs. Empirical; Defining and formulating the research 

problem. Literature review - Primary and secondary sources, Identifying gap areas from 

literature review - Development of working hypothesis. Thesis writing - Structure and 

components of scientific reports - Layout, structure and Language of typical reports - 

Illustrations and tables - Bibliography, referencing and footnotes, publication in scientific 

journals – impact factor. Making presentation - Use of visual aids - Importance of effective 

communication. Ethics in research -  Intellectual property rights and patent law - 

Reproduction of published material - Plagiarism - Citation and acknowledgement - 

Reproducibility and accountability. 

REFERENCES 

 Elias. M. Awad1997. System Analysis and Design, Second Edition, Galgotia Publications 
P. Ltd, New Delhi. 

 Gary D. Christian 2001. Analytical Chemistry, Fifth Edition, John Wiley and Sons. Inc. 
 Goel P. K  2006. Water Pollution- Causes, Effects and Control (Revised second edition). 

New age International Publications. 
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 Gupta S.P.., 1995. Statistical Methods, Sultan Chand and Sons Publishers, New Delhi. 
 Gurumani N. 2006. Research Methodology for Biological Sciences. MJP Publishers, 

Chennai. 
 Hanumanth Rao. K and SrinivasaSubbaraoPasumarti. 2012. Research Methodology- 

Techniques and Applications, Discovery Publishing House (P) Ltd, New Delhi. 
 Kothari C. R. 2012. Research Methodology- Methods and Techniques, Second revised 

edition, New age International Publishers. 
 
ADDITIONAL REFERENCES 

 https://water.usgs.gov/owq/FieldManual/chapter4/pdf/Chap4_v2.pdf 

 https://www.lucideon.com/testing/analytical-techniques-chemical-analysis 

 https://www.journals.elsevier.com/ecological-modelling 

 www.scimagojr.com/journalrank.php?category=2302 

 https://www.esri.com/ 

 www.qgis.org 

 www.ibm.com/analytics/us/en/technology/spss 

 https://www.r-project.org 
 
Semester  : I 
Course code  : ENS-712 

Course Title  : ADVANCES IN ENVIRONMENTAL SCIENCES 

Credits  : 4 

AIM :The course aims at providing an M.Phil student to get the state-of-the art knowledge in 

the frontier areas of environmental sciences and to equip him  to solve conflicts in 

environmental science, to minimize environmental degradation and for the conservation of 

the environment. 

OBJECTIVES : The detailed study  through five modules in the frontier areas of 

environmental sciences covering environmental and energy conservation, geological hazards, 

pollution-water-energy management, enable the student to familiarise with the advances in 

environmental sciences and help him to solve the conflicts in environmental sciences. 

COURSE CONTENT 
MODULE I:Environmental Conservation - Biosphere reserves of India - role in 

conservation, Ecology of Mangroves in India, Ecology of Reservoirs of India, Conservation 

of Wetlands, Causes and Management of Eutrophication, Biodiversity Conservation-Need 

and Conventions, Integrated Forest Management, Role of Ecotourism and Eco-clubs in 

environmental conservation.Energy Conservation - Role of Bio-energy in energy 

management, Land use Policy and Planning, Land and Soil conservation. Sand, granite and 

ore mining issues. Coral Reef Ecosystems - Threats and Conservation. Global warming - 
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causes and remedies. Interlinking of rivers - Pros and Cons. High dam vs low dam 

controversies.Environmental Laws and Legislations, Urban planning in India, Environmental 

Ethics, Cost-Benefit analysis of Environmental programmes, Concepts and Strategies of 

sustainable development, Environmental Education in India, Impact of GMOs and LMOs in 

natural ecosystems. 

MODULE II:Climatology - Climate and Monsoons of India and Kerala. Pollution 

Climatology - Green house gases, global warming, climate change. Impact of climate change 

on agriculture, forestry, aquatic resources. 

MODULE III:Impact of Geological Hazards on Environment - Floods, landslides, 

earthquakes, volcanoes, avalanche. Global impact of Elnino - Southern Oscillation. 

Applications of Remote Sensing and Geographical Information System in Environmental 

management. Disaster management. 

MODULE IV:Environmental Pollution and Control - Effect of Environmental pollutants on 

Physiology of animals and plants. Sources of water pollution, effects and control. Air 

pollutants - Sources, effects and control. Soil pollution - sources, effects and control. Bio 

monitoring of water, air and soil pollution. 

MODULE V:Water Resource Management. Management of polluted rivers – Ganga Action 

Plan. Techniques of Rain water harvesting.Solid Waste Management - Management of solid 

waste including hazardous wastes, Fermentation technology, Vermiculture. Methods of waste 

water treatment. Bioremediation - Its role in environmental cleanup. Ecofriendly 

technologies, Green chemistry. 

REFERENCES 

 Agarwal S. K .2005. Air Pollution. APH Publishings Corporation, New Delhi. 
 Agarwal S. K., Swarnalata Tiwari and P.S Dubey. 1996. Biodiversity and Environment, 

APH Publishing Corporation, New Delhi. 
 Ananthanarayanan R. and C.K JayaramPanicker. 1999. Textbook of Microbiology. Fifth 

Edition. Orient Longman Limited, Hyderabad 
 Anji Reddy. M. 2008. Textbook of Remote Sensing and Geographical Information 

System (Fourth edition). B. S Publications. 
 Arul Jothi, D. L Balaji and Rajesh Verma, 2009. Environmental Education, First edition, 

Centrum Press, New Delhi. 
 David Keith Todd. 2011. Ground water hydrology, Second Edition. John Wiley and sons 
 Donald B Crosby. 1998. Environmental Toxicology and Chemistry. Oxford University 

Press, Inc. 
 George Joseph, 2005. Fundamentals of Remote Sensing. Second edition. Universities 

Press (India) Pvt Limited 
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 George. M. Malacinski, 2005. Essentials of Molecular Biology. Fourth Edition. Jones and 
Bartlett Publishers. 

 Panda B. C, 2005. Remote Sensing- Principles and Applications. Viva Books Private 
Limited 

 Shrivastava A. K., 2003. Environmental Impact Assessment, APH Publishing 
Corporation, New Delhi 

 Stanley. E. Manahan, 2010. Environmental Chemistry. Ninth edition. CRC Press. Taylor  
and Francis Group 

 Subramanian M. A., 2005. Biophysics- Principles and Techniques, MJP Publishers, 
Chennai. 

 Xuan Zhu, 2016. GIS for Environmental applications- A Practical approach, Routledge 
Taylor and Francis Group. 
 
ADDITIONAL REFERENCES 

 https://www.ramsar.org/about-the-ramsar-convention 
 https://indiabiodiversity.org/ 
 https://climate.nasa.gov/effects 
 https://www.who.int/hac/techguidance/preparedness/en/ 
 https://www.who.int/surgery/challenges/esc_disasters_emergencies/en/ 
 https://www.sswm.info › Home › Concept 
 https://ocean.si.edu/corals-and-coral-reefs 
 https://www.environmentallawsofindia.com/the-environment-definitions-and-

acts.html 
 https://www.epa.gov/npdes/municipal-wastewater 
 

 

Semester  : I 

Course code  : ENS -713 (i) 

Course Title  : ENVIRONMENTAL POLLUTION AND CONTROL TECHNOLOGY 

Credits  :  4 

AIM: The course aims to give the students an insight on the major environmental pollution 

problems in detail and to acquire knowledge on the principles behind theprocesses& 

techniques related to the reduction of emissions to air, land and water and the effects of 

pollution. 

OBJECTIVES: The course helps to understand the main causes of water pollution,different 

sources of water pollution and their characteristics and harmful effects. To equip the students 

with the methods of treatment of waste water, the need of establishing drinking and surface 

water quality standards etc. 

COURSE CONTENT 
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MODULE I: Air pollutants- sources, effects and control. Composition of air, gaseous and 

particulate pollutants- effects on plants, animals, materials and man. Noise pollution and its 

impacts, noise standards; methods for the control of noise pollution.  

MODULE II: Water pollution:  Water pollutants and their sources, Types of water pollution, 

ground water and surface water, consequences of water pollution. 

MODULE III:  Soil pollution- Physical and chemical properties of soil. Wastes and 

pollutants in soil. human and animal excreta, fertilizers, pesticides, heavy metals, erosion, 

waste dumping. Remediation of contaminated soils, sanitation, control.    

Module IV:Sampling, Physical, chemical bacteriological analysis of water. Water quality 

standards.          

Module V: Water pollution indicators; waste water treatment methods; water contamination; 

standards for drinking, swimming etc. Control and prevention of water pollution.  

  

REFERENCES 

 Mahajan, S.P. 1998. Pollution control in process industries, Tata McGraw Hill, New 
Delhi. 

 Metcalf and Eddy 2003. Wastewater engineering: Treatment, Disposal, Reuse, 4th edition. 
Tata McGraw Hill, New Delhi. 

 Cherimisinoff, N.P. 2001. Biotechnology for Waste and wastewater treatment, Prentice 
Hall of India Pvt. Ltd. 

 Brady, N.C. 1996. The Nature and Properties of Soil, 10th Ed., Prentice Hall of India Pvt. 
Ltd. 

 Parsons, S.A. and Jefferson, B. 2006. Introduction to potable water treatment processes, 
Blackwell Pub. 

 Rao, C.S. 1995. Environmental Pollution Control Engineering, 3rd Ed., Wiley Eastern 
Ltd. New Age International Pvt. Ltd. 

 Miller R.W. and Donalvee, R.L. 1997. Soils in our Environment, 7th Ed, Prentice Hall of 
India Pvt. Ltd. 

 Sharma, B.K. 2001. Water Pollution. Goel Pub. House. Meerut. 
 

ADDITIONAL REFERENCES 

 http://www.water-pollution.org.uk/types.html 
 https://en.wikipedia.org/wiki/Water_pollution 
 https://www.journals.elsevier.com/environmental-pollution/ 
 http://www.sciencedirect.com/science/journal/02697491?sdc=1 
 https://www.journals.elsevier.com/atmospheric-pollution-research/ 
 https://link.springer.com/journal/11270 
 http://www.science.uwaterloo.ca/~cchieh/cact/applychem/watertreatment.html 
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Semester  : I 

Course code  : ENS-713 (ii) 

Course Title  :ENVIRONMENTAL BIOLOGY  

Credits  : 4  

AIM: The course aims at exposing the students from non-biology background to the various 

aspects of ecosystem structure and functions. Also the course enables the students to 

understand the fundamental and applied aspects of environmental biology and ecosystem 

functioning. 

OBJECTIVES: The course is designed to gain understanding of the structural and functional 

aspects of ecosystems. The course introduces the students to topics related to biomes and 

habitats, ecosystem dynamics, evolution of ecosystems, ecological interactions, population 

dynamics and limiting factors of the environment. 

COURSE CONTENT 

MODULE I: Biota and environment- physico-chemical factors influencing plants and 

animals of terrestrial and aquatic habitat. Producers, consumers and decomposers- energy 

flow, ecosystem. 

MODULE II: Plant and animal behaviour, morphology, physiology and development in 

relation to their environment.        

MODULE III: Limiting factors of environment. Concept of limiting factors, laws of limiting 

factors – laws of minimum and tolerance, combined concept of limiting factors, Earth’s 

carrying capacity.       

MODULE IV: Biomes and Habitats: Classification of biomes – Terrestrial biomes – 

tundra, taiga, grassland, desert, evergreen and deciduous forests, tropical rain forests and their 

characteristics – flora and fauna       

MODULE V: Classification of aquatic habitats – fresh water - ponds, rivers, lakes, wetlands 

– their characteristics, flora and fauna. Marine habitats – pelagic, benthic, inter-tidal, 

estuarine, Mangroves – their characteristics, flora and fauna.   

REFERENCES 
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•Botkin, Daniel B. 2011. Environmental Science: Earth as a Living Planet, John Wiley and 

Sons, New Delhi. 

•Chapman, J.L. and Reiss, M. J. 2005. Ecology Principles and Applications, Cambridge 

University Press, London. 

•Dash,M.C. 1994. Fundamentals of Ecology, Tata McGraHill, New Delhi 

•Gunther,O. 1998 Environmental Information Systems. Berlin, New York, Springer. 

•Miller G.Taylor and Scott Spoolman. 2011. Essentials of Ecology, Brooks/ColeLearning, 

USA. 

•Odum,E.P. 1971. Fundamentals of Ecology, W.B.Saunders Company, Philadelphia. 

•Sharma.P.O. 1996. Environmental Biology, Rastogi Publications, Meerut. 

•Verma.P.S. andV.K.Agarwal. 1985. Principles of Ecology. S.Chand and Company, New 

Delhi. 

ADDITIONAL REFERENCES 

•https://earthobservatory.nasa.gov/Experiments/Biome/ 
•https://www.nationalgeographic.org/encyclopedia/biome/ 
•http://complexitylabs.io/ecosystem-dynamics/ 
•https://www2.estrellamountain.edu/faculty/farabee/biobk/BioBookcommecosys.tml 
•https://utmsi.utexas.edu/research/ecosystem-dynamics 
•http://www.uwyo.edu/wygisc/ecoinformatics_initiative/ 
•http://www.tern.org.au/Eco-informatics-pg17733.html 

 

Semester  : I 

Course code  : ENS-713 (iii) 

Course Title  : ENVIRONMENTAL GEOLOGY AND GEOCHEMISTRY 

Credits  : 4 

AIM: This course aims at providing students with improved understanding of the physical 

earth, geological processes, distribution of elements and water quality standards to solve 

conflicts in environmental science, to minimize environmental degradation, and to maximize 

the beneficial results of using our natural resources. 

OBJECTIVES:  The various modules in this course will provide students with a broad 

spectrum of environmental and geosciences subjects to facilitate greater awareness of the 

various geological processes occurring on earth and the methodology for understanding the 

environmental degradation of soil and water.  

COURSE CONTENT 
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MODULE I: Distribution of elements in rocks and some geological associations. Weathering 

processes - physical, chemical and biological weathering of minerals and rocks  

MODULE II: Formation of soils and soil profiles. Redistribution of elements by weathering 

in the surface environment. Metal pollution in soils and trace metals in soils.  

MODULE III: Collection and geochemical analysis of surface and sub-surface sediment 

samples from terrestrial environment - Collection and geochemical analysis of water samples 

and bottom sediment samples from aquatic environments (i.e., river & lakes).  

MODULEIV: Regional geochemical mapping and its application to environmental sciences. 

Sources, occurrence and movement of ground water - aquifer, aquitard and aquiclude. 

Contamination of surface water and ground water.   

MODULEV: Water quality standards for drinking and domestic purposes. Factors 

influencing water quality - environmental influence, climate, geological effect, biological 

effect, microbiological effect, influence of man. Various remedial measures for improving the 

drinking water quality. 

REFERENCES 

•Marc Pansu and Jacques Gautheyrou. 2006. Handbook of Soil Analysis- Mineralogical, 
Organic and Inorganic Methods. Springer publications. 
•Read, H.H. 1970. Rutley’s Elements of Mineralogy. 27th edition. Revised by: C.D. Gribble. 
Springer publications. 
•Reghunath, H.M.1996. Hydrology – Principles, analysis and design. New Age International 
Publisher. 
•Reginald Herschy, W. and Rhodes Fairbridge W. (Eds.). 1998. Encyclopedia of Hydrology 
and Water Resources. Springer Publications. 
•Singh, V.P. 1994. Elementary Hydrology. Prentice-Hall of India. 
•Strahler, A.V. and Strahler,A.A. 1973. Environmental Geoscience, Wiley International. 
•Todd, D.K. and Mays, L.W. 2005. Ground Water Hydrology. Wiley India Private Limited. 
236p. 
•Zhen-Gang Ji. 2008. Hydrodynamics and Water Quality: Modeling Rivers, Lakes, and 
Estuaries. Wiley Publication. 
 
ADDITIONAL REFERENCES 
•https://www.geolsoc.org.uk/ks3/gsl/education/resources/rockcycle/page3461.html 
•https://www.epa.gov/sites/production/files/2015-06/.../Sediment-Sampling.pdf 
•https://www.researchgate.net/publication/259532941_Principles_of_Lake_Sedimentology 
•https://www.sgu.se/en/about-sgu/tasks-and mapping/geochemical-mapping/ 
•https://www.epa.gov/standards-water-body-health/ 
•https://www.who.int/water_sanitation_health/ water-quality/guidelines/en 
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•https://www.indiawaterportal.org/indian-standard-drinking-water-bis-specifications-10500 
 

 

 

Semester  : I 

Course code  : ENS-713 (iv) 

Course Title  : ENVIRONMENTAL MICROBIOLOGY 

Credits  : 4 

AIM: The course aims at imparting an understanding on the basic and applied aspects 

ofenvironmental microbiology and providing a comprehensive insight into the importance of 

microbes as key players in the various functions of the environment and also in degradation 

of wastes. 

OBJECTIVES: The course is designed to provide a comprehensive introduction to both 

fundamental andapplied aspects of environmental microbiology. The course will provide 

information on microbial evolution and classification, microbial ecology and diversity, 

metagenomics, microbial interactions, microbial degradation of pesticides and recalcitrant 

compounds, food and industrial microbiology, medical environmental microbiology, 

biomining and microbial genetic engineering. 

COURSE CONTENT 

MODULE I: Microbes in the environment – major groups of microorganisms – evolution 

and classification         

MODULE II: Microbiology of water, soil and sediments - isolation and purification of 

bacteria, fungi- bacterial growth curve- characterization of aerobic and anaerobic microbes 

MODULE III: Role of microbes in waste degradation - microbial conversion of solid waste 

composting - different methods of composting- microbial processes during composting- 

biogas- microbiology of methane production.    

MODULE IV: Metagenomics – gene amplification and sequencing; molecular phylogeny; 

microbial database. GEMS - merits, demerits, bio-safety and regulations. 

MODULE V: Role of microbiology in industrial processes- fermentation - single cell 

protein- bioleaching- energy production by microorganisms   

REFERENCES 

 Atlas. R.M. 1995. Principles of Microbiology. Mosby Year Book Inc. Missouri 
 Dubey,S.K. 2013. Microbial Ecology. Wisdom Press, New Delhi 
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 Mitcehll.R. 1992. Environmental Microbiology. Wiley, New York 
 Patrick K.Jjemba. 2004. Environmental Microbiology: Principles and 

Applications.Science Publishes, USA. 
 Pepper,IJ., C.P.Gerba, T.J.Gentry, R.M.Maier. 2011. Environmental Microbiology, 

Academic Press. 
 Pelczar,Jr. M.J., E.C.S.Chan and N.R.Krieg. 1993. Microbiology Tata Mc.Graw Hill 

Publishing Company Ltd. New York. 
 Powar,C.B. and Daginawala.H.F. 1988. General Microbiology Vol.I and II. Himalaya 

Publishing House, Bombay. 
 SanatTakore. 201. Soil Microbiology. Wisdom Press, New Delhi. 
 Stanier.R.Y. et al. 1993. General Microbiology. The Macmillan Press Ltd. London. 

ADDITIONAL REFERENCES 

 https://www.cdc.gov/microbenet/index.htmlaem.asm.org 
 https://www.sciencedaily.com/ 
 http://aem.asm.org/ 
 http://www.nature.com/nrmicro/focus/metagenomics 
 https://www.gatc-biotech.com/en/expertise/genomics/metagenome-analysis.html 
 https://www.nature.com/subjects/industrial-microbiology 
 https://courses.lumenlearning.com/boundless-microbiology/ 
 https://link.springer.com/journal/10295 
 http://sitn.hms.harvard.edu/flash/2015/how-to-make-a-gmo/ 

 
 

Semester  : I 

Course code  : ENS-713 (v) 

Course Title  : ENVIRONMENTAL CHEMISTRY 

Credits  :  4 

AIM: The course aims to give deep information on the chemistry of air, water and soil. Also 

to give details on the environmental fate of toxic organic chemicals, pollution due to 

pesticides, heavy metals, and the options for natural and green insecticides.  

OBJECTIVE: To achieve a detailed knowledge on the sources of chemicals and their effects 

on the environment. Also to gain an understanding of chemical processes in the different 

segments of the environment.  

COURSE CONTENT 
MODULE I: Environmental segments, natural cycles of the environment, Persistent Organic 

Pollutants (POPs) of Environmental concern: Dioxins, Furans, Polychlorinated Biphenyls 

(PCBs), Polynuclear Aromatic Hydrocarbons (PAHs): their sources, structure and  health 

impacts. Principles and concept of Green chemistry. 
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MODULEII : Water chemistry, physico-chemical characteristics of water, chemical analysis 

of water and waste water, water pollutants, water quality standards. 

MODULEIII : Soil chemistry, waste and pollutants in soil, soil sampling and analysis. 

MODULE IV: Atmosphere and atmospheric chemistry, Greenhouse gases, air pollutants, 

sampling and analysis of air pollutants like SO2, NOx, H2S and metals, ambient air quality 

standards.  

MODULE V: Toxic Organic Chemicals and Pesticides- Classification, degradation, 

Pollution due to pesticides, Organochlorine pesticides - structure and chemistry, DDT, 

bioaccumulation and biomagnification. Organophosphates and carbamate insecticides: 

structure and chemistry. Natural and Green insecticides: Sources, target insects, Integrated 

Pest Management. Heavy metals in the environment: Speciation and toxicity of heavy metals, 

Bioaccumulation of heavy metals. 

REFERENCES      

 Baird,C. and Cann, M. 2005. Environmental Chemistry. W.H. Freeman and Company, 
New York (Pub). 

 Dara, S.S. 1993. A Text Book of Environmental Chemistry and Pollution Control. S. 
Chand, New Delhi. 

 Lenihan, J.M.A. and Fletcher W.W. 1976. Energy resources and the Environment. 
Academic Press. 

 Manahan, S.E. 1999. Environmental Chemistry. Lewis Publishers.USA. 
 Rathor, H.S. 2012. Pesticides: Evaluation of Environmental Pollution. CRC Press. 
 Tyler Miller Jr., G 1994. Living in the Environment. 8thEdn., International Thomson Pub., 

p.701. 
 

ADDITIONAL REFERENCES 

 http://www.newworldencyclopedia.org/entry/Atmospheric_chemistry 
 https://link.springer.com/journal/10874 
 http://www.ecy.wa.gov/puget_sound/toxicchemicals/effects.html 
 http://wwf.panda.org/about_our_earth/teacher_resources/webfieldtrips/toxics/ 
 https://www.epa.gov/environmental-topics 
 

Semester  : I 

Course code  : ENS -713 (vi) 

Course Title  : ENVIRONMENTAL TOXICOLOGY 

Credits  : 4 

AIM: The course aims to equip students with the skills to critically evaluate and understand 

chemical hazards, as well as making informed decisions in terms of potential health risks for 

both humans and wildlife. 
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OBJECTIVE: The course gives an overview of the distribution of pollutants in 

theenvironment, their entry, movement, storage and transformation within the environment. It 

aspires to assess the impact of chemicals not only on individuals but also on populations and 

whole ecosystems. 

COURSE CONTENT 

MODULE I: Environmental toxicants – Principles of toxicology – types of toxicants - 

synergism, potentiation and antagonism.      

MODULE II: Dose-response relationships, LD50, Animal toxicity tests, bioassays – acute 

and chronic toxicity – detoxification mechanisms.      

MODULE III: Biological and chemical factors that influence toxicity, bioaccumulation, bio-

magnifications, bio-stratification, bio-monitoring.     

MODULE IV: Routes of entry of toxicants – inhalation – skin – oral; ADME studies; 

biochemical effects of toxicants.      

MODULE V: Global dispersion of toxic substances, xenobiotic and endogenous substances- 

toxic elements and organic compounds- chemical pollutants within the human environment 

hazards to human health- metals and toxicity. Degradable and non-degradable toxic 

substances- biochemical effects of heavy metals and pesticides- carcinogens and mutagens 

and teratogens. Lipid peroxidation, Free radicals. Enzymatic and Non-Enzymatic 

Antioxidants.  

 

REFERENCES 

 Calow, P. 1994. Handbook of Ecotoxicology. Blackwell Scientific Publications, London 
 Forbes,V.E. and Forbes, T.L. 1994. Ecotoxicology in Theory and Practice. Chapman & 

Hall, London. 
 Hayes, W.A. 2001. Principles and Methods of Toxicology, CRC, USA. 
 Jacobson-Kram, D. 2006. Toxicological testing handbook: Principles, Applications and 
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Semester  : I 

Course code  : ENS-713 (vii) 

Course Title  : ENVIRONMENTAL BIOTECHNOLOGY 

Credits  : 4 

AIM: The course on environmental biotechnology helps to educate the students about the 

recent concepts of biotechnology and can acquire knowledge for using the biological systems 

for remediation of contaminated environments and for eco-friendly processes. 

OBJECTIVE: Environmental Biotechnology course introduces the student the applications 

of biotechnology in environmental monitoring, waste management and pollution abatement, 

biodiversity conservation and bioenergy production. 

COURSE CONTENT 

MODULE I. Environmental biotechnology – definition, principles – scope – role of 

biotechnology in environmental protection and biodiversity conservation  

MODULEII: Biotechnology and pollution abatement: aerobic and anaerobic treatment 

processes- bioreactors, biofilms, biofilters- immobilized enzymes- bioactivators- bio-

decolorization and deodourisation.      

MODULE III: Solid wastes- Bioconversion of industrial sludge, garbage, sanitary landfills – 

biocomposting - vermicomposting.       

MODULE IV: Bioremediation- Principles, types; biodegradation of organic pollutants and 

xenobiotics - Biostimulation- Bioaugmentation; heavy metals - biosorption, role of bacteria, 

fungi, algae. genetically engineered microorganisms    

MODULE V: Molecular methods of pathogen distruction- PCR- 16s rDNA sequencing, 

recombinant DNA technology. Biochips- Biosensors- microarray. Bioenergy – biofuels and 

biodiesel - bioenergy from wastes; ecofriendly products – biopolymers  

 
REFERENCES 
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 Agarwal,S.K. 1998. Environmental Biotechnology. APH Publishing corporation, New 
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 Baker.K.H. andD.S.Herson. 1994. Bioremediation. McGraw Hill Inc. New York. 

 Bitton,G. 2005. Wastewater Microbiology. A.John Wiley and Sons, Inc. Publication 

 Fulekar,M.H. 2010. Environmental Biotechnology. CRC Press. 

 Hoffmann, A.A.1993. Evolutionary Genetics and Environmental Stress. Oxford 

University Press. 
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Himalaya Publishing House, Bombay  

 Pradipta Kumar Mohapatra. 2006. Text Book of Environmental Biotechnology. I.K 

International Publishing House Pvt. Ltd. New Delhi. 
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 Reza Marandi and Ali Shaeri. 2009. Environmental Biotechnology. SBS Publishers 

and Distributors Pvt. Ltd. New Delhi. 

 
ADDITIONAL REFERENCES 

 http://www.ifsc.usp.br/~ilanacamargo/FFI0740/2.pdf 
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Semester  : I 

Course code  : ENS-713 (viii) 

Course Title  : ENVIRONMENTAL CONSERVATION AND MANAGEMENT 

Credits  : 4 

AIM: This course aims to equip students with the necessary knowledge and skills in the areas 

of natural resources, and energy management. In particular, the course caters to the rising 

demand from the public and private sectors for environmental managers in the field of 

energy, environment and sustainability. Based on such knowledge gain in this course, the 

students can develop innovative and creative solutions to various energy and environmental 

problems. 

OBJECTIVE: This course provides a broad overview of natural resources and 

energymanagement. The interdisciplinary nature of this course allows students to learn about 

conservation, protection and management of variety of natural resources. Principles and 



18 
 

practices for sustainably managing natural resources i.e. soil, water, forests, biodiversity are 

taught. Different sources of energy production systems and their environmental impacts; 

broad comprehension of alternative fuels, bioenergy and their production methodologies are 

also included in the course syllabus so that the students can appreciate the importance of 

energy efficiency and energy conservation strategy for sustainable environment. 

COURSE CONTENT 

MODULE I: Natural Resources – Classification and types of natural resources. Land 

resources – land use and land cover, land use change – drivers of land use change. 

MODULE II: Soil and mineral resources- major soil types and mineral deposits in India. 

Environmental effects of mining, Reclamation techniques. Water resources types – surface 

water, ground water, water availability and uses. Management and conservation of water 

resources. Laws and regulations. 

MODULE III:  Forest resources -  Major forest types in India with special reference to 

Kerala. Social forestry, Agroforestry. Exploitation by man. Control measures, conservation 

techniques.          

MODULE IV:  Biodiversity -  levels, importance of biodiversity , hotspots of biodiversity – 

gene pool – threats to biodiversity – endangered and endemic species – biodiversity 

conservation – in situ and ex situ conservation methods     

MODULE V: Energy resources: renewable and non-renewable resources, distribution and 

availability, past, present, and future technologies for capturing and integrating these 

resources into our energy infrastructure, energy-use scenarios in rural and urban setups, 

energy conservation.  

REFERENCES 

 Abbasi,S. 1997. Wetlands of India: Ecology and threats; Discovery Publishing House, 
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 Boyle,G., Bob Everett and J.Ramage. 2003. Energy System and Sustainability, 
Oxford University Press, New York. 

 Daniel,D. Chiras and Reganold,John,P. 2009. Natural Resource Conservation: 
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 Dwidei,A.P.  2003.  A text bookofSilviculture.  International Book Distributors, 
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 FaiFUng, C, and Ana Lopez, Mark eds. 2011. Modelling the impact of climate 
change on water resources, Wiley Blackwell. 

 Ghosh,S.K. and Singh,R. 2003. Social Forestry and Forest Management, Global 
Vision Publication, New Delhi. 

 Jha,L.K. 1995. Advances in Agroforestry, APH Publication Corporation, New Delhi. 
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 Kesler,P. 2002. Mineral Resources: Economics and Environment, CBS Publishers 
and Distributors, New Delhi. 

 Rajora Rajesh. 1998. Integrated Watershed Management : A field Manual for 
Equitable, Productive and Sustainable Development, Rawat Publications, Jaipur. 

 Sudhakara Reddy, B.P.Balachandra. 2006. Energy, Environment and Development, 
Narosa Publishing House Pvt. Ltd., New Delhi. 

 Thapar,S.D. 1975. India’s Forest Resources, Macmillan India, New Delhi. 
 

ADDITIONAL REFERENCES 
 http://healingearth.ijep.net/natural-resources/ 
 https://www.nal.usda.gov/soil-resource-management 
 http://www.sanjuanwatershed.org/resources/soil-resources/ 
 http://mppscgyan.com/forest-resources/ 
 http://fsi.nic.in/ 
 http://envfor.nic.in/ 
 https://academic.oup.com/forestry 
 https://www.iucn.org 
 https://link.springer.com/journal/10531 
 https://www.nature.com/subjects/water-resources 
 http://www.em-ea.org/gbook11.asp 
 https://www.iea.org/topics/renewables/subtopics/bioenergy/ 
 

Semester  : I 

Course code  : ENS-713 (ix) 

Course Title  : ENVIRONMENTAL WASTE MANAGEMENT 

Credits  : 4 

AIM: The course aims to impart knowledge on the management of solid and liquid wastes 

from municipal and industrial sources and to teach the principles and applications of remedial 

measures viz., recycling, reuse and recovery from the wastes. 

OBJECTIVE: The students will be exposed to different types of waste management their 

characteristics and management. In addition the course will provide an overview of of waste 

water, solid wastes and hazardous wastes and waste management policies.  

COURSE CONTENT 

MODULE I: Waste – types; definitions; Waste water : nature and types; sources and 

characteristics, treatment methods – physical, chemical, biological and advanced treatment 

methods; waste water treatment plants – composition of municipal and industrial waste 

waters,  treatment and disposal     

MODULE II: Soild Wastes – sources of origin- Types- qualitative and quantitative analysis- 

Muncipal solid wastes- MSW management- collection, transportation and disposal- methods 

and procedures.       
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MODULE III:  Management of agricultural, commercial and industrial wastes – composting 

and  vermicomposting, sanitary and secured land-fills, incineration, biogas production, 

recycling, 3R’s principles of Waste water treatment - rules and regulations.  

MODULE IV: Hazardous wastes- Definition, sources and disposal. Management of medical 

wastes, nuclear wastes, e-wastes.       

MODULE V:  Waste management policies, polluter pays principle, wealth from waste, 

single cell protein, waste to energy – ethanol, biogas, hydrogen.   

REFERENCES 

 Agarwal,S.K. 2005. Green Management, APH Publishing corporation, New Delhi. 

 Agarwal,S.K. 2005. Wealth from waste, APH Publishing corporation, New Delhi 

 Bhatia,S.C. 2007. Solid and Hazardous Waste Management. Atlantic 

Publishers and Distributors, New Delhi 

 Bide,A.D. and R.R.Sundaresan. 2001. Solid Waste Management: 

Collection, processing and disposal. INSDOC, New Delhi 

 Khan,M.K. 2004. Hospital waste Management: Principles and guidelines, 

Kanishka Publishers, New Delhi 

 Liu,D.H.F. and R.G.Liptak. 2000. Hazardous waste and solid waste. Lewis 

 Metcalf and Eddy. 1991. Waste Water Engineering – Treatment, Disposal 

and Reuse. McGraw Hill International Edition, New York. 

ADDITIONAL REFERENCES 

 https://www.wm.com/us 

 https://www.journals.elsevier.com/waste-management 

 https://www.epa.gov/hw/hazardous-waste-recycling 

 

Semester  : II 

Course code  : ENS-721 

Course Title  : DISSERTATION 

Credits  : 20 

AIM: The course aim to impart skill in research skill in various aspects of Environmental 

Sciences. After the completion of the course the students will equipped with knowledge of 

research methods, thesis writing and presentation of research work.  

OBJECTIVES: The duration of the course is six months. During the course students can 

select any relevant research topic which is related to Environmental Sciences. They have the 
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facility to do the research work under the guidance of a Teacher. The dissertation should be 

submitted and presented before the examiners at the end of the course. 
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