
No. CUJEVS/2024/SOo 

Minutes of the meeting of BOS (Board of Studies) of the Department of 

Prof. Richa Kothari 

Rahya-Suchani (Bagla), District Samba 181143, Jammu(J&K) 

The Meeting of the Board of Studies of the Department of Environmental Sciences was heldon Feb 8 

2024at 0l:30 pm in the HOD chamber of the Department. The following memberswere present: 

Prof. Kamal K. Kapoor 

DEPARTMENT OF ENVIRONMENTAL SCIENCES 

CENTRAL UNIVERSITY OF JAMMU 

Prof. Piyush Malaviya 
Prof. Deepak Pathania 

Prof. Sunil Dhar 

Dr. Dinesh Kumar 

Dr. Vinita Sharma 

Lt (Dr.) Pankaj Mehta 
Dr. Shweta Yadav 

Dr. Ankit Tandon 

Environmental Sciences 

Chair Person 

Expert Member 

Expert Member 

Member 

Member 

Member 

Member (VC Nominee) 

Datai28 -b2-2o24 

Special Invitee 

Special Invitee 

Special Invitee 

The meeting started with a brief welcome address and the following agenda was discussed. 

Agenda 1: To discuss the updation in the Syllabus of M.Sc. (Environmental Sciences). 

Resolution1: The committee discussed the modification of the PG course and recommended the 

following modifications / changes as per the table below (AnnexureH) 

(Dr. VinitaShams) 
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Modifications 

Sem-I 

Core Courses 

The title of the Core course entitled Ecology and 

Environmental Sciences" changed to Fundamentals of 

A new course titled Indian Knowledge System (IKS)" of 2 

credits has been introduced as a core course. 

LAB-1 course (3 credits) has been split into Lab-l and Lab-2 

having 2 credits each. 

Open elective course (OEC) 

OE Course content of "Introduction to Hydrology and Water 
Resource Management" has been modified. 

A new OE course titled "Climatology" with 2 credits has been 

introduced. 

A new skill courseentitled "Solid Waste Management" with 2 

credits has been introduced. 

Skill Enhancement /Value Additions Courses 

Sem-1I 

Core courses 

Remarks 

The core course content of "Energy and Environment" has 

be:n modified, 

Title modified 

New cOurse 

Redistributing and 
increasingits credit to 4. 

Course content modified 

Compulsory Qualifying course from Swayam / NPTEL / E-PG Pathshala etc. of Ministry of 

Education, Gol recognized M00Cs platform related to Computers (Basics /Applications etc.) 

New course 

New course 

Course conient modified 

Ecology 
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A new course titled "Environmental Chemistry" of credit 3 
credii has been introduced as a core course. 

LAB-2 course (3 credits) has been split into Lab-3 and Lab-4 Redistributing 
having 2 credits each. 

OEC 

OE Course content of "Natural Hazards and Disaster 

Management in Himalayas" has been modified. 

OE course titled �Waste as a Resource" has been changed to 
�Waste as Resource". 

The OE course titled Alternate Energy Fuels" has been 
removed 

A new course titled "Hydrogen Energy" of credit 2-credit has 
been introduced as an OE course in-lieu of "Alternate Energy 
Fuels" 

A new course titled�Environmental Engineering" of credit 2 
credit has been introduced as an OE course. 

A new course titled"Environmental Nanotechnology" of credit 
2-credit has been introduced as an OE course. 

Sem-III 

Core Courses (No Change) 

OEC 

OE Course content of "Watershed Management" has been 
modified. 

The OE course entitled Environmental Statistics" has been 
removed 

New Course 

OE Course entitled "Instrumentation and Analytical 

Techniques" has been changed "Environnental 

increasing its credit to 4. 

Course content modified 

Course title modified 

Course removed 

New Course 

New Course 

New Course 

Course content modificd 

Course removed 

and 

Course tit!: and course 

Insirumentation" and its course content was also modified. 
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OE course tiled "Introduction to Meteorology" has been 
changed to "Advances in Meteorology" and its course content 
was also modified. 

OEC offered in semesters I,I, and Il are available to students of PG programs in Sciences Only. 

A new course titled �Environmental Data Analysis" of 2-credit 
has been introduced as an OE course in lieu of "Environmental 
Statistics " course. 

The open elective will be selected of 12 credits from Swayam/NPTEL/IGNOU/CECIE-PG 

Pathsala etc. of the Ministry of Education, GOl recognized MOOCs platform, one must be 
related to computers and its application in Sciences. 

Award of Post Graduate Degree (After 2 year) 

A list of available open electives of Sem-1V will be provided by the Department at the 
time of 'semester commencement. 

Environmental Awareness 

Sem-IV 

Industrial visit 

#1 credit goes to outreach activity among anyone (15 hours minimum to contribute) 

Field visit 

Course title and course 
content modified 

Social Awareness 

New Course 

Any other area deemed to be appropriate by the Department 
Audit Course/ Qualifying Courses (QC) 2 Credits 

Commercialization Skills (Qualifying) In anticipationof PG coursematrix 

Departmental initiative on NEP-2020 mandate for commercialization of skill courses: 
The EVS Department had come up with the following skill courses in sem-ll which had bee 
resulted ineco-friendlyproducts. The outcomes of the courses are: 
* Organic Waste to Compost: The skill course resultedineco-friendly products. Exhibitions 

and workshops for the said products will be on the floor as per schedules. 
Organic Waste to Vermiwash: The skill course had resultedineco-friendly products. 

Exhibitions and workshops for the said products will be on the floor as per schedules. 
Waste to Product "Ecogiri": The skill course hasresulted ineco-friendly products 

Exhibitions and workshops for the said products had been floored and reveues wer. 
generated. The department had scheduled to continue the exhibition and workshop, for 
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said ventures twice in a year. 

Agenda 2: To approve the Course Codes of the courses taken by students of the ongoing academic 

session from the online platform 
Resolution:The committee approved the list of Course Codes taken by students of the ongoing 

academic sessions from the online platform (Annexure -I) 

Agenda 3: To approve the course matrix and content of the Ph.D. (Environmental Sciences) in 

anticipation. 

Resolution 3: The committee discussed the course matrix and content Ph.D. (Environmental Sciences) 

and accorded approval in anticipation (Annexure-II) 

Agenda 4: To consider the request of Ms. Kiran Kumari (R. No-0350818), Ph.D. scholar for 

conversion of regular mode Ph.D. to Part-time Ph.D. after joining as Assistant Professor in Higher 

Education Department, J&K w.e.f. 22.06.2022. 

Resolution 4: The committeediscussed the case and referred the following documents (Annexure-III): 

a) Office Order No. 176 of 2022 vide letter no. CUJ/Acad/VII-11/1/2022/650 dated 09.11.2022 

issued by the Registrar, CU Jammu against her application dated 19.06.2022 reyarding 

conversion of regular mode Ph.D. to Part-time Ph.D. 

b) Minutes of Research Advisory Committee (RAC) held on 22.12.2022 vide letter no. 

CUJ/EVS/2023/04 dated 03.01.2023 

c) No Objection Certificate (NOC) from the competent authority for converting regular mode Ph.D. 

to Part-time mode vide letter no. DC-HE/2022/1589 dated l6.11.2022 issued by Director 

Colleges, Higher Education Department, Govt. of J&K and letter no. DC-HEIJI2023/1373 dated 

10.05.2023 issued by Director Colleges, Higher Education Department, Govt.of &K 

d; Minules of Research Advisory Committee (RAC) held on 23.11.2023 vide 'cter x 

CUJ/EVS/2023/345 Dated 29.1IL2023 
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e) Minutes of Research Advisory Committee (RAC) andMinutes of Departmental Research 

Committee (DRC) held on 30.11.2023 vide letter no, CUJ/EVS/2023/348-A dated 30.11.2023 

The BoS committee approved the recommendations made by RAC andDRC regarding the progress of 

the scholar in terms of objective completion as per the approved synopsis and considered the No 

Objection Certificate (NOC) from the competent authority (copy attached). The committee approved 

the case of the conversion of regular mnode Ph.D. to Part-time Ph.D. of Ms. Kiran Kumari (R. No 

0350818). 

Agenda 5: To approve the Pre-Ph.D. Submission and a List of Examiners for Ph.D. thesis 

evaluation of Ms. Arti Devi (R. No.-0150818), Ms. Gagandeep Kaur (R. No.-0250818), and Ms. 

Kiran Kumari (R. No-0350818). 

Resolution 5: The Committee approved the recommendations made by RAC and DRC regarding the 

progress of the scholars in terms of objective completion as per the approved synopsis (copy attached) 

and approved Pre-Ph.D. submission a List of Examiners for Ph.D. thesis evaluation of Ms. Arti Devi 

(R. No.-0150818), Ms. Gagandeep Kaur (R. No.-0250818), and Ms. Kiran Kumari (R. No-0350818) 

(Annexure-VA, 8,4) 

Agenda 6: To discuss the case of Monika Kalsotra (Ph.D. Scholar) 

Resolution 6: The Committee discussed and resolved that the Department may intimate and seek the 

response of the Candidate on her continuous absence and on not completing the Ph.D. course work. 

Further, the Department may communicate the responses received from the candidate to the Controller 

of Examination for further necessary action. 

Agenda 7: To discuss the course matrix and content of the Integrated B.Sc.(Hons)-MSc in 

Environmental Sciences program. 

Resolution 7: The committee discussed and approved the course matrix and content of the Integrated 

B.Sc. (Hons)-MSc in Environmental Sciences program (Annexure-V). 
lnt 



ProfRichá Kothari 
(Chairperson) 

The meeting ended with a vote of thanks to all. 
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Prof.Piyush Malaviya 
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Dr Dinesh Kumar 

(Member) 
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Dr. Shweta Yadav 
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Course Matrix and Syllabus of 

M.Sc. (Environmental Sciences) 

Programme 



The Department of Environnmental Sciences was established in the year 2012. The academic 

programme of the Department has been periodically reviewed, revised and updated, keeping 

in mind the need for sharper focusing, the available cxpertise at any given time, and the 

PREAMBLE 

Changes desircd in curiculum of individual courscs or spccific programnmes. 

The school has started its M.Sc. degree programme firstly in 2012. In the light of the dynamic 

nature of the discipline besides its tremendous growth in many of its sub-disciplines, the 

programme is regularly being updated Iand reviscd as per thc applicability and demand in the 

society. 
te rn.D. programme started since 2016 has also undergone periodic changes in the 

curriculum. 

The School has diversified interest in various earth, atmospheric and biological processes. 

Linkages between Ecological and Social processes give an additional dimension to 

Department interest, making the work relevant. Therefore, the curriculum has components of 

disc1plinary areas such as Earth and Atmospheric sciences, environmental biology, and 

environmental monitoring and management. With such a high level of diverse research 

interests, over 30 students have so far been registered in Ph.D. programme in different 

aspects of Environmental Sciences. 
VISION 

The Department of Environmental Sciences, with its focus on Natural Resource and 

Bio-Energy, Environmental Geo-Science, 
Watershed Management, Glaciology, 

Atmospheric Science, and Remote Sensing and GIS, has a very strong perception of 

developing knowledge, skill and technologies to understand the changing environment and 

associated challenges like climate change, over- and misuse of natural resources, increasing 

pollution levels, etc. This is aimned at producing skilled professionals in the discipline who are 

capable of stepping in academics, research and industry. The Department intends to lead 

cnvironmental sciences education and research with a wish to create, integrate and transform 

fundamental understanding of environmental sciences and use it to help providing safe and 

clean energy, air, water, and land. 

A. TEACHING: 

The vision of the Department for the next ten years is: 

Developing interactive learner-oriented than teacher-oriented teaching methodologies 

Regular revision of course curricula for keeping pace with expanding knowledge to 

meet the national and global challenges in environmental sciences education, and to 

produce trained professionals who are equipped to deal with scientific, technological, 

legal, socio-economic and policy aspects related to environment and resource 

management 
Strengthening of hands-on-training of students by developing new practical modules 

(Hands-on-training) 



> Provision for students' training in established industrial houses for skill development. 

(Skill Development through Public-Private Partnership) 

> Imparting vocational training in job-oriented arcas for Liveliho0od Security, Women 

Empowement and Entreprencurship Development) such as: 

a) Environmental Managemecnt, Disaster Mitigation, IPR & Environmental 

Auditing, Geo-Sciences. 

b) Applications of Remote Sensing and GIS in natural resource and watershed 

management, air pollution and NWP modeling of weather phenomenon 

c) Mushroom Production & Farming 

d) Bio-compositing, Bio-energy and Bio-fuels 

e) Reservior Health Assessment, Glaciology, water chemistry and Weathering 

Geochemistry 

B. RESEARCH: 

Assessment of reservoir health of important basin of the North West Himalayas in 

response to the climate change. Understanding the geological sensitivities of the 

Himalayan terrain in terms of seismology, landslides and development of mitigative 

measures for further dispensation amongst various stake holders. 

Applying mesoscale to global scale NWP model over Himalayan region to understand 

atmospheric and metrological phenomenon. Further, using geospatial techniques in 

mapping and analyzing natural resources and air pollution 

Developing/refining low-cost, environment-friendly technologies for production of 

bio-energy including: 
a) Biodiesel from algae or other suitable bioresources (biomass production rates 

of algae are very high; they not only provide third generation biofuels but 

also capture carbon dioxide, thercby fighting climate change) 

b) Bio-ethanol from agricultural wastes and by-products 

> Developing strategies for conservation of endangered plants and animals of India in 

general and Jammu and Kashmir in particular through genetic and habitat 

management strategies 

C. OUTREACH ACTIVITY 

Establishing'strengthening of linkages with industry (for public-private partnership), 

national and international educational/research institutions for upgradation of course 

curricula, research and teaching methodologies and exchange of faculty and students 

Commercializing the technologies developed by the Department 

> Strengthening of technology transfer mechanisms through training programmes, 

demonstrations, field days, campaigns, exhibitions, extension bulletins, magazines, 

awareness programmes, workshops, seminars, etc 

MISSION 

1. To generate, harness and effectively disseminate fundamental knowledge, and to 

integrate the use of newer technologie_ for addressing global and region-specific 



problems about our planct, its resources, disaster mitigation and the environmental 
mechanisms for educating students, policy makers and other stake holders 

2. To conduct interdisciplinary research for understanding the processes that model our 
environment 

3. To assess and improve the quality of soil, air, water, and life with regional, national 

and international perspectives 



Semester-. 

Course 

Code 

Core Courses (CC) 1S Credits 

Post Graduate Program Offered by School of Life Sciences 
Syllabus for the Master's Degree Programme in Environmental Sciences 

Course Title 

Semester-II 

Course 

Environmental Pollution and Control 

Code 

Environmental Geosciences 

Fundamentals of Ecology 
Lab-1 

Open Elective Courses (OE) 6 Credit 

Lab-2 

Indian Knowledge System (IKS) 

Environmental Issues and Awareness 

Introduction to Hydrology and Water 

Resource Management 

Waste to Energy 
Soil and Water Quality Analysis 
Atmosphere and its Processes 

Geo-Spatial Sciences 
Climatology 

Solid Waste Management 

Mushroom Farming and Production 

Intellectual Property Rights 

Course Title 

Core Courses (CC) 13 Credits 
Risk Assessment and 

Disaster Management 
Environmental Chemistry 
Energy and Environment 

Lab-3 

Lab-4 

Open Elective Courses (OE) 6 Credits 

Environmental 

Nanotechnology 

Credit 

3 

3 

3 

Credits 

2 

2 

15 

15 

15 

3 

3 

NA 

2 

NA 

10 

2 

2 

| 

2 

2 

2 

2 

CIA 

2 

2 

2 

2 

CIA Mid 

Skill Enhancement / Value Additions Courses In alternate semesters (SEY(VA) 2 Credits 

15 

15 

NA 

NA 

10 

10 

10 

10 

10 

10 

10 

10 

Compulsory Qualifying course from Swayam NPTEL/E-PG Pathshalaetc of Ministry of 

Education, Gol recognized MO0Cs platform related to Computers (Basics /Applications etc.) 

Credits (Total 23): Core Courses-15, Open elective- 06, SE/VA- 02 

10 

10 

Term 

10 

22.5 

22.5 

22.5 

NA 

NA 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

Mid Term 

22.5 

22.5 

22.5 

NA 

N� 

Major 

15 

37.5 

37.5 

37.5 
50 

50 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

Major 

37.5 

37.5 

37.5 

50 

50 

25 

Total 
Marks 

75 

75 

75 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

Total 

Marks 

75 

75 

75 

50 

50 

50 

2. 



Natural Hazards and 

Disaster Management in 

Course 

Himalayas 

Code 

Hydrogen Energy 
Waste as Resource 

Sustainable Development 
Introduction to 

Atmospheric Aerosols 
Remote Sensing and 
Image Processing 
Techniques 
Environmental 

Engineering 

Vermitechnology 
Environment: Economics 

& Auditing 

Semester-III 
Course Title 

Core Courses (CC) 8 Credits 

Systems 

Lab - 5 

Open Elective Courses (OE)12 Credits 

Credits (Total 21): Core Courses-13, Open elective- 06, SE/VA- 02 

Water Shed Management 

Skill Enhancement / Value Additions Courses In alternate semesters (SE)/(VA) 2 Credits 

Atmospheric Sciences and Climate Change 

Natural Resources, Biodiversity and its 

Conservation 

Green Energy Sources 
Biofuels and Biorefinery 

2 

2 

Environmental Instrumentation 

Advances in Meteorology 

2 

Environment: Impact Assessment & Management 

Environmental Data Analysis 

2 

Medicinal and Aromatic Plants of India 

Personality Development 

10 

10 

Audit Course/ Qualifying Courses (QC) 2 Credits 

10 

10 

10 

15 

15 

Credits (Total 22): Core Courses-08, Open elective- 12, QC- 02 

Credit CIA 

2 

2 

2 

3 

3 

3 

3 

3 

2 

15 

15 

15 

NA 

15 

15 

15 

15 

15 

15 

10 

15 

15 

15 

15 

15 

15 

10 

10 

Term 

10 

10 

NA 

22.5 

22.5 

22.5 
22.5 

Mid Major 

22.5 

25 

22.5 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

50 

37.5 

37.5 
37.5 

37.5 
37.5 
37.5 

25 

50 

50 

50 

50 

50 

50 

50 

50 

50 

Total 
Marks 

50 

50 

50 

50 

75 

75 

75 

75 

75 

75 

50 

13 



Semester-IV 

Course 
Code 

Audit Course Qualifying Courses (QC) 2 Credits 

C 

CORE 

(Qualifying) 

8 Credits 
(Dissertation) 
Dissertation 

Commercialization Skills 

Award of Post Graduate Degree (After 2 year) * 

Industrial visit 

Field visit 

Environmental Awareness 

Social Awareness 

Credit 

7+1 

Open Electives will be selected of 12 credits from the Swavam / NPTEL/ E-PG Pathshalaetc. of the 

Ministry of Education, Gol recognized M00Cs platform, one must be related to Computers and its 

Application in Science 

2 

CIA 

NA 

Any other area deemed to be appropriate by the department 

#1 credit goes to outreach activity among anyone (15 hours minimum to contribute) 

Mid 

10 

Term 

NA 

15 

Major 

200 

25 

Total 

Credits (Total 22): Core Courses-08 (Dissertation + Outreach activity), Open elective- 12, QC-2 

Marks 

200 

50 

14 



























































































































Semester III 

( 
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Semester- I1| 

Subject Course Title: Environmentlmpact Assessment & Management System 

CENTRAL UNIVERSITY OF JAMMU 

Syllabus for MSe in Environmental Sciences 

Course Credits: 2 Contact Hours/ Week: 2 
Course Learning Outcomes (CLOs):On completion of this course the students will able to: 

Describe organizations as systems and their role in environmental management 
Explain how environmental management can be used as environmental protection and how 

> Organizations can define and manage risk. 

CIA 

10 

Mid-Term 
15 

Examination Schedule 

UNIT 1: EIA OVERVIEW AND PROCESSES 
COURSE CONTENT 

(Thermal power plant, River valley project) 

UNIT 2: OVERVIEW OF EMS 

1.1 Objectives of EIA, linkage between development and environment, Relationship of EIA to 
sustainable development 

Major 

1.2 Environmental policy and regulatory guidelines regarding EIA in India, EIA notification 

25 

1.3 EIA processes, components and techniques, ElA of major projects case studies(thermal power 

1.4 Overview of Biodiversity, social, health, Impact Assessment. 

2.1. Environmental management system structure 

2.3. Introduction to EMS evaluation tool 

2.4.Element and extent of application 

Total 

2.2.Context of environmental management, overview of the state of the global environment 

50 

UNIT 3: ISO-14000 & RECENT CONCEPTS OF CORPORATE EMS 

Teaching -Learning Process 

3.1 Background of ISO, ISO-14000 series, ISO-14062 - corporate EM, 
3.2 ISO in developing World, Principles of clean production, packaging, sustainable procurement 
3.3 Social responsibility and function of corporate houses 
3.4 Eco-labeling, ecological and carbon footprints (ISO 14064-65) and A Case study 

Effective teaching and learning process for EMS involves five sequential steps. First, 
organizing the course's disciplinary content as per demand of the Industry. Second, 
effective communication leading to transforming information and knowledge clearly 
and specifically to convince students how and why listening will personally benefit 
them. Third, involving interactive classes utilizing a variety of instructional approaches 
interspersed with engaging learning activities through case studies and hands on 
training/demonstration, Fourth, through learning assessments, reinforce learning. And 

2 



lastly students are involved practically to use new knowledge and skills learned. 

Assessment methods 

Specific assessment measure(s) 
Writing: The student will learn to write reports in a legible manner, using appropriate 
terms and grammar. 

Oral Communications: The student will learn how to give oral presentation in context of 
course learned to corporate houses, over various communication tools, such as radios or 
telephones. The student will also lcarn how to communicate clearly and effectively 
Reading: Student will complete written quizes, exams, presentation etc. 
Critical Thinking: Students will be given various scenarios to practice during the course 
of the program. These scenarios will help the student to develop their critical thinking 
skills. 

6. Attendance Requirements 
Students are expected to attend all lectures in order to be able to fully benefit from the course. A 
minimum of 75% attendance is a must, failing which a student may not be permitted to appear in 
examination 

Suggested Readings 
1. Christopher S. and Mark Y. (2007) Environmental Management Systems, (third edition), 

Earthscan Publications 

2. David L.G. and Stanley B.D. (2001) ISO 14000 Environmental Management, Prentice 
Hall. 

3. Madu C.N. (2007) Environmental Planning and Management, Imperial College Press. 
4. Kenneth M.M. (1999). Basic concepts in Environmental Management System, Boca Raton 

FL, Lewis 

3 



> Lab visits, computer-based practical's to enhance the concept 

Assessment methods 

Progress towards achievement of learning outcomes may be assessed using the following: 
problem based assignments; 
practical assignment laboratory reports; 
oral presentations, including seminar presentation; 

3 

viva voce interviews 

exams in regular intervals 

Attendance Requirements 
Students are expected to attend all lectures in order to be able to fully benefit from the 

course. A minimum of 75% attendance is a must, failing which a student may not be 
permitted to appear in examination. 

Suggested Readings 

1. Frederick K. Lutgens, Edward J. Tarbuck (2010): The Atmosphere: An Introduction To 
Meteorology, Phi (Prentice-hall New Arrivals), ISBN: 978-8120344150 

2. Wallace John M. Jr., Peter V. Hobbs (2006): Atmospheric Science: An Introductory Survey, 
2nd Edition, Academic Press, ISBN: 978-01273295 12 
John H. Seinfeld, Spyros N. Pandis (2006): Atmospheric Chemistry and Physics, John Wiley 
& Sons Inc., ISBN: 978-0-471-72018-8 
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Semester-II 

Course Title: Natural resources, Biodiversity and its conservation 
Credits: 2 

CENTRAL UNIVERSITY OF JAMMU 

Syllabus for MSe in Environmental Sciences 

Course Learning Outcomes (CLOs): On completion of this course the students will able to: 

Understand the fundamental concept of resources and its types 
Able to grasp the importance of renewable energy and its potential to save environment 

Understand zero waste technology to reduce wastes and management 
> Understand the skill required for professional level 

CIA 

10 

Examination Schedule 

Mid-Term 

15 

Unit I: NATURAL RESOURCES 

Unit II: INTRODUCTION TO BIODIVERSITY 

Contact Hours / Week: 2 

COURSE CONTENT 

1.l. Concept and types of natural resources, current status of major resources 

1.2. Sustainable resource utilization and tribal communities, Recreational and Ecotourism 
1.3. Renewal energy resources and fissile fuels, future of sustainable energy resource 

1.4. Biofuel, solar energy collector, Wind energy and wind mills. 

Major 

Teaching process includes 

25 

2.1 Introduction: Definition, History, Levels of Biodiversity, Threats to biodiversity 

2.2 Biodiversity Climatic Zones, resources of India 

3.1. In-situ and eX-situ conservation, Methods and programmes, CBD 

TEACHING -LEANING PROCESS: 

2.3Protected areas: biospheres, national parks, Wildlife sanctuaries, marine protected areas 

2.4 Biodiversity hotspots and their characteristic, threatened plants andanimals of India 

Unit III: BIODIVERSITYAND CONSERVATION 

3.2. Red data book, Environment conservation organizations 

Class teaching in physical mode 

3.3. Bioprospecting, IPR and Indigenous and traditional knowledge, Biopiracy 
3.4.Project elephant, project tiger, GAP 

> Recommending and using standard books 

Power point and animation video 

> Problem solving assignment 

Total 

Periodic interaction and discussion on previous completed concepts 

50 

º Lab visits, computer-basedpractical's to enhance the concept 

6 

76 



Assessment methods 

Progress towards achievement of learning outcomes may be assessed using the following: 
Problem based assignments: 

> Practical assignment laboratory reports; 
Oral presentations, including seminar presentation; 

> Viva voce interviews 

> Exams in regular intervals 

Attendance Requirements 
Students are expected to attend all lectures in order to be able to fully benefit from the course. A 

minimum of 75% attendance is a must, failing which a student may not be permitted to appear in 

examination. 

Suggested Readings 
1. Botkin, Daniel B .and Keller, Edward A . Environmental Science : Earth as a Living 

Planet. 6h ed. John Wiley & Sons, USA. 2007 
2. Enger, E.D. and Smith, B.F Environmental Science: A Study of Interrelationships. 11"ed. 

McGraw Hill Inc, USA. 2006 

3. Frankel, O.H. Brown A.H.D. and Burdon, J.J. Conservation of Plant Diversity. 

Cambridge University Press, UK. 1995. 
4. Gadgil, Madhav and Rao, P.R.S. Nurturing Biodiversity : An Indian Agenda. Centre for 

Environment Education, Ahmadabad, India. 

5. MeffeG.k. and C.RonalsCorrol( 1994 ) Principles of Conservation Biology, Sinaur 
Associates, Inc. Sunderland. Massachusetts. 



OPEN ELECTIVE COURSES FOR SEMESTER-III 
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Maximum Marks: 75 

CENTRAL UNIVERSITY OF JAMMU 
Course Title: Watershed Management Semester:I 

Syllabus for MSc in Environmental Seiences 

Course Learning Outcomes (CLOs): On completion of this course the students will able to: > To understandbehavior of different watershed 

CIA 

15 

> Interpret runoff data and quantify erosion by using various modeling methods > Land use classification and impact of land use changes on hydrological parameters. 
> To understand the watershed management practices, planning and identification of 

watershed problems 

Unit I: Introduction to Watershed 

To impart knowledge about erosion process and its mitigation methods 
> Aware about the watershed management practices in India 

1.1 Watershed; Introduction and Characteristics. 
.2 Soil Characteristic and soil forming processes. 

Unit II: Watershed Management 

Examination Schedule 
Mid-Term 

22.5 

14 Principal Factors Influencing Watershed Operations. 

Course Code: 

COURSE CONTENT 

2.1 Watershed Management and Objectives, 
2.2 Reasons of Watershed deterioration 

2.4 Runoff, Factors affecting runoff 

Duration: 3 Hours 

1.3 Land capability classification, Characteristic of various land capability classes, 

Unit III: Erosion and its control 

Course Credits:3 

3.1 Erosion process, types of erosion and control. 

3.3Gully and Ravine Reclamation 
3.2 Factors affecting erosion and Assessment of erosion, 

2.3 Water conservation practices in irrigated and dry lands, water conservation structures, 

Major 
37.5 

Total 

3.4 Control measures of soil erosion foe agricultural and non agricultural land. 

75 

Sem 



Unit IV: Watershed Management in India 
4.1 Watershed development in India, Common Guidelines, 

4.2 Wetland managemnent- types, Ramsar convention, 
4.3. Water conservation practices for deserts. 
4,4 Crop water management and crop planning with special reference to different agro 
ecological zones in India. 

4. TEACHING -LEANING PROCESS: Teaching process includes 

> Class teaching in physical mode 
> Recommending and using standard books 
> Power point and animation video 

Periodic interaction and discussion on previous completed concepts 

> Problem solving assignment 
5. Assessment methods 

Progress towards achievement of learning outcomes may be assessed using the following: 

Problem based assignments; 
Oral presentations, including seminar presentation; 
Viva voce interviews 

> Exams in regular intervals 

6. Attendance Requirements 
Students are expected to attend all lectures in order to be able to fully benefit from the course. A 

minimum of 75% attendance is a must, failing which a student may not be permitted to appear in 

examination. 
Suggested Books: 

1. Sharda V.N., Sikka A.K. and Juyal G.P. (2006) Participatory Integrated Watershed 

Management: A Field Manual, Central Soil and Water Conservation Research and 

Training Institute, 218, Kaulagarh Road, Dehradun. 

2. Tideman E.M. (1999) Watershed Management-Guidelines for Indian Conditions, Omega 

Scientific Publishers, New Delhi. 

3. Dhruva N.V.V. (2002) Soil and Water Conservation Research in India, Indian Council of 

Agricultural Research, KrishiAnusandhanBhavan, Pusa, New Delhi- 110012. 

4. Dhruva N.V.V., Sastry G. and Patnaik U.S. (1990) Watershed Management, Indian 

Council of Agricultural Research, New Delhi. 
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Semester-lI 

Course Title: GREEN ENERGY SOURCES 
Course Credits: 3 

CENTRAL UNIVERSITY OF JAMMU 
Syllabus for MSc in Environmental Sciences 

Course Learning Outcomes (CLOs): At the end of the course, the students will be able to 
> know about advantages of renewable energy sources 
> understand the environment impact of using fossil fuels 

CIA 

º Explain about harvesting of solar energy and solar collectors' applications 

15 

º Deal the basics of wind energy, geothermal energy and hydro-energy conversion systems 
and their impact on environment 

Mid-Term 

Examination Schedule 

22.5 

Unit I: Introduction to Solar Energy 

Course Code: 

COURSE CONTENT 

Unit II: Geo-thermal and Hydro energy 

2.3: Introduction to Hydro energy 

Unit III: Wind Energy 

2.1: Introduction to Geothermal energy 

1.l: Renewable energy scenario in India �importance of renewable energy sources. 

Major 

1.2: Environmental aspects of energy utilization- CO, Emission Potentials � Achievements and 

Applications 
1.3: Photovoltaic cell-characteristics- Equivalent circuit-Photovoltaic modules and arrays 

Applications. 

37.5 

1.4: Solar Room Heating and cooling, Solar Pond - Solar Desalination, Maximum Power Point 

Tracking (MPPT) systems 

2.2: National status of Geothermal and environmental impacts 

Contact Hours / Week: 3 

3.1: Wind resource assessment -site selection 

2.4: National status of Geothermal and environmental impacts 

3.2: Wind energy conversion devices - classification 

3.4: Applications - Safety and Environmental Aspects. 

Total 

3.3: Types of wind energy systems � Performance of wind turbine generator 

Unit IV: Other and Hybrid Renewable Energy Sources 

75 

4.1: Hydrogen and Fuel cell - principle of working- various types 
applications. Biogas - generation - types of biogas Plants 

construction and 

4.2: Small hydro Geothermal energy- site selection, construction, environmental issues. s 
11 



4.3: Wave Energy - Tidal energy -site selection, construction, environmental issues 
4.4: Need for Hybrid Systems- Range and type of Hybrid systems-(Quantitative study of Diesel 
PV and Wind-PV systems 

5. Teaching -Leaning Process 
Teaching process includes 

> Class tcaching in physical mode 
Recommending and using standard books 

º Power point and animation video 
Periodic interaction and discussion on previous completed concepts 

> Problem solving assignment 
> Lab based practical's to enhance the concept 
> Industrial/Field Excursion to enhance the concept 

6. Assessment methods 

Progress towards achievement of learning outcomes may be assessed using the following: 

Problem based assignments; 
º Practical assignment laboratory reports; 

Oral presentations, including seminar presentation; 
Viva voce interviews 

> Exams in regular intervals 

7. Attendance Requirements 
Students are expected to attend all lectures in order to be able to fully benefit from the course. A 

minimum of 75% attendance is a must, failing which a student may not be permitted to appear in 

examination. 

Suggested Readings 
1. Twidell, J.W. and Weir, A., "Renewable Energy Sources", EFN Spon Ltd., 2005. 

2. B.H.Khan, Non Conventional energy resources", Tata McGraw-Hill Education, 2nd 

Edition, 2009. 

3. Sukhatme S P, Nayak J K, "Solar Energy: Principles of Solar Thermal Collection and 

Storage", Tata McGraw Hill, 2008. 

4. Chetan Singh Solanki, "Solar Photovoltaics: Fundamentals, Technologies and 

Applications", PHI Learning Private Limited, 2012 

5. Godfrey Boyle, "Renewable Energy, Power for a Sustainable Future", Oxford 

University Press, Third edition, 2012 

6. Kothari D. P &Singal K. C & Ranjan, Rakesh, Renewable Energy Sources and 

Emerging Technologies", PHI Learning Private Limited, New Delhi, 2013. 

7. Bhatia, S.C. and Gupta, R.K., 2019. Textbook of renewable energy. Woodhead 

Publishing India PVT. Limited. 
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Semester-IlI 

Credits: 3 
Course Title: Biofuels and Biorefinery 

CENTRAL UNIVERSITY OF JAMMU 
Syllabus for MSc in Environmental Sciences 

Course Learning Outcomes (CLOs): On completion of this course the students will able to: Understand the importance of biofuels 
> Importance about the various feedstocks for production of biofuels 

CIA 

15 

Gain the knowledge on production processes of biofuels 
How the various types of biorefineries and their commercial feasibility 

> Knowledge on biofuel generation and associated environmental impacts 

Mid-Term 
Examination Schedule 

22.5 

UNITI: I: INTRODUCTION TO BÊOFUELS 

Major 

COURSE CONTENT 

UNIT-II LIQUID BIOFUELS 

1.2:Biofuel- types, Generations of biofuel- 1G, 2G, 3G, 4G 
1.3:International policies and status of biofuel production 

37.5 

1.1.World energy scenario, consumption pattern, environmental impacts of fossil fuel 

burning 

1.4:National status of biofuel production, National Biofuel Policy-2018 

2.1 Bioethanol- feedstocks and production process 

UNIT-IV: BIOREFINERY 

2.2 Biodiesel- feedstocks and production process 
2.3 Biobutanol- feedstocks and production process 

2.4 Methanol- feedstocks and production process 

UNIT-III: Gaseous AND SOLID BIOFUELS 

Contact Hours /Week: 3 

3.1Biogas- feedstocks and production process 
3.2 Biohydrogen - feedstocks and production process 
3.3 Bio-char- feedstocks and production process 
3.4 Environmental impacts of biofuel production 

4.1 Basic concept, types of biorefineries, biorefinery feedstocks 

4.2 lignocellulosic biorefinery, algal biorefinery, waste biorefinery 
4.3 Integrated biorefinery and life cycle assessment 

4.4 Commercial success stories of biorefineries worldwide 

Total 

75 

13 

Sem 
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5. Teaching -Leaning Process 
Teaching process includes 

Class teaching in physical mode 
Recommending and using standard books 
Power point and animation video 

> Periodic interaction and discussion on previous completed concepls 
> Problem solving assignment 
> Lab visits, computer based practical's to enhance the concept 

6. Assessment methods 

Progress towards achievement of learning outcomes may be assessed using the 

following: 
> Problem based assignments; 

Practical assignment laboratory reports; 

> Oral presentations, including seminar presentation; 

> Viva voce interviews 

Exams in regular intervals 

5. Attendance Requirements: 

Students are expected to attend all lectures in order to be able to fully benefit from the course. A 

minimum of 75% attendance is a must, failing which a student may not be permitted to appear in 

examination. 

Suggested Readings 
1. Donald L. Klass, Biomass for Renewable Energy, Fuels, and Chemicals, Academic Press, 

Elsevier, 2006. 

2. PrabirBasu, Biomass Gasification, Pyrolysis and Torrefaction, Academic Press, Elsevier, 

2013. 

3. A.A. Vertes, N. Qureshi, H.P. Blaschek, H. Yukawa (Eds.), Biomass to Biofuels : Strategies 

for Global Industries, Wiley, 2010. 

4.S. Yang, H.A. El-Enshasy, N. Thongchul (Eds.), Bioprocessing Technologies in Biorefinery 

for Sustainable Production of Fuels, Chemicals and Polymers, Wiley, 2013. 
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Semester-lI 

Course Title: Medicinal & Aromatic Plants of India 
Credits: 3 

do: 
Course Learning Outcomes (CLOs): 0n completion of this course the students wll be able to 

> 

CENTRAL UNIVERSITY OF JAMMU 
Syllabus for MSe in Environmental Sciences 

º Sample collection of the selected species as per the course content 

CIA 

15 

> Will be able to do the Practical work on selected MAP species as per the course 
contents,includingField surveys for familiarization with local plants. 

Will be in a position to give theme specific Presentation 

Examination Schedule 

Mid-Term 

22.5 

Contact Hours / Week: 3 

Major 
37.5 

uses. 

COURSE CONTENT 

Unit 1: MAP (Medicinal & Aromatic Plant): AN OVERVIEW 

1.1 MAPs: definition, history, importance and future prospects. Medicinal Plants - past and 

present status in world and India. 

Total 

1.2 MAPs as industrial crops - constraints and remedial measures. Medicinal plant diversity 

& local healthcare. Medicinal plant conservation- issues and approaches. 

75 

1.3 Medicinal plant conservation areas (MPCA), Non-timber forest products (NTFP), Good 

Agriculture Practices (GAP 

Unit II: IMPORTANCE OF MAP (Medicinal & Aromatic Plant) 

1.4 National Medicinal Plant Board and State Medicinal Plant Boards - objectives and 

functions. 

2.1 Important medicinal plants of India with their systematics, geographical distribution and 

2.2 Introduction and historical background of aromatic plants. Aromatic and cosmetic 

products. Raw material for perfumes etc. 

2.4 Taxonomic descriptions and uses of important aromatic plants 

lavender, lemon grass, mentha, holy basil,. 

2.3 Cosmetic Industries. Major, minor and less known aromatic plants of India. Taxonomic 

descriptions and uses of important aromatic plants � citronella, davana, damask rose, 

geranium, khus grass. 
large cardamom, 

Unit IIl:Indian Himalayan region (IHR) &MAP(Medicinal & Aromatic Plant) 

3.1. Taxonomic descriptions and uses of important aromatic plants patchouli, rosemary 

Palmarosa, vetiver, artemisia, eucalyptus, thyme, marjoram and oreganum. 

3.2 Aromatic spices - clove, cinnamon, nutmeg, ajwain, dill, celery, tamarind, garcinia, 
curryleaf and saffron. 



3.3 Other onganizational initiatives for promotion of MAPS at National and International 

levels. Demand and supply of medicinal plants. Herbal industries. 

3.4 Indian Himalayan region (IHR), Promotion of medicinal plant sector at national 

level. 

Unit IV:Traditional System of Medicine (TSM) in India & Quality Control Practices 

4.1 Traditional System of Medicine (TSM) in India;introduction, Concept and Principles 

of Ayurveda, Siddha, Unani and, Homeopathy; 
4.2 Importance of TSM; Concept and Principles of Naturopathy and Tibetan Medicine; 

4.3 Concept of herbalism and its significance. Introduction to phyto-medicines, Herbal 

raw materials, Local health traditions, ethano-medicines. 

4.4 Adulteration and deterioration- Quality Control, Quality Assurance and Stability 

testing, Good Manufacturing Practices; Good Laboratory Practices, 

Teaching -Learning Process 
Effective teaching and learning process for Medicinal & Aromatic Plants (MAP) 

involves five sequential steps. First, organizing the course's disciplinary content as per 

demand of the Industry. Second, effective communication leading to transforming 

information and knowledge clearly and specifically to convince students how and why 

listening will personally benefit them. Third, involving interactive classes utilizing a 

variety of instructional approaches interspersed with engaging learning activities 

through case studies and hands on training/demonstration, Fourth, through learning 

assessments, reinforce learning. And lastly students are involved practically to use new 

knowledge and skills learned. 

Assessment methods: Specific assessment measure(s) Student will be assessed in a variety of 

ways. 
written or practical exams, including multiple-choice exercises 

º laboratory reports and field project reports MAP (Medicinal and Aromatic Plant) 

practical evaluation in the field or field notebooks, carried for local plants, 

preparation of herbarium specimens and Field visits. 

individual or group projects and presentations 

4 Attendance Requirements 

Students are expected to attend all lectures in order to be able to fully benefit from the 

course. A minimum of 75% attendance is a must, failing which a student may not be 

permitted to appear in examination 

Suggested Readings 
1. Medicinal Plants of Uttarakhand by C.P. Kala (2010). 

2. Indian Medicinal Plants by P.C. Trivedi (2009). 

3. Medicinal Plants of Indian Himalaya by S.S. Samant and U. Dhar. 

4. Hand Book of Aromatic Plants by S.K. Bhattacharjee (2004). 

5. Handbook of MAPs by S.K. Bhattacharjee (2009) 

16 



Course Title: Environmental Instrumentation 
Course Code: 

Credits: 3 

CENTRAL UNIVERSITY OF JAMMU 

Course Learning Outcomes (CLOs): 

On completion of this course, the students will be able to: 

Understand fundamentals of environmental sampling and analysis. 

CIA 

Gain understanding of principle, instrumentation and working of analytical techniques 

based on three impotant fields viz. Chromatography, spectrometry and microscopy. 

Understand the basic laws governing the techniques along with the working 

knowledge of the instruments, which will lead to skill development. 

15 

Examination Schedule 

Mid-Term 

22.5 

UNIT I: Fundamentals of sampling and analysis 

COURSE CONTENT 

1.2 Gravimetric analysis and Volumetric analysis. 1.1 Standard protocol for sampling of air, water and soil. 

UNIT II: Chromatography techniques 

Major 

2.1 Basic terminologies and laws of chromatography. 

37.5 

Contact Hours / Week: 3 

1.3 Principle, structure and working of pH meter; Conductivity meter and Sound level meter. 

1.4 Standard extraction and sample preparation techniques: ultrasonication, soxhlet extraction 

and microwave digestion system. 

UNIT II: Spectrometric techniques 

3.1 Basic terminologies and laws of spectrometry. 

Total 

2.2 Principle, instrumentation and working of paper chromatography, thin layer chromatography 

and column chromatography. 

75 

2.3 Principle, instrumentation and working of Gas chromatography (GC) and Gas 

chromatography-mass spectrometry (GC-MS). 

2.4 Principle, instrumentation and working of High Pressure Liquid Chromatography (HPLC) 

and lon chromatography. 

3.2 Principle, instrumentation and working of UV-Visible spectrophotometer. 

3.3 Principle, instrumentation and working of Flame photometer and Atomic absorption 

spectroscopy (AAS) 
17 
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A Principle, instrumentation and working of Inductively coupled plasma atomic emission 
snectroscopy (CP-AES) andInductively coupled plasma mass spectrometry (ICP-MS), XRD 
s Principle. instrumentation and working of X-ray fluorescence: Energy dispersive Xray 
fuorescence and wavelength dispersive X-ray fluorescence. 

UNIT IV: Microscopy techniques 
4.1 Basic terminologies and laws of microscopy. 

4.2 Principle, instrumentation and working of Phase contrast and Fluorescence microscopy 

4.3 Principle, instrumentation and working of Electron microscopy: Scanning electron 

microscope (SEM) and Transmission electron microscope (TEM). 

Teaching -Learning Process 
Teaching process includes 

º Class teaching in physical mode 
> Recommending and using standard books 

> Power point and animation video 

> Periodic interaction and discussion on previous completed concepts 

> Problem solving assignment 

> Lab visits, computer based practical's to enhance the concept 

Assessment methods 

Progress towards achievement of learning outcomes may be assessed using the following: 

Problem based assignments; 

> Practical assignment laboratory reports; 

Oral presentations, including seminar presentation; 

> Viva voce interviews 

> Exams in regular intervals 

Attendance Requirements 
Students are expected to attend all lectures in order to be able to fully benefit from the course. A 

minimum of 75% attendance is a must, failing which a student may not be permitted to appear in 

examination. 

Suggested Readings 

1. Text book of quantitative chemical analysis by Vogel, I & Mendham, J. Vogel's. 

2. Practical Handbook of spectroscopy by James W. Robinson. 

3. Quantifying Uncertainity in Analytical Measurement by Ellison and William. 

4. The Fitness for purpose of Analytical methods by EurachemGuid. 

s. Spectrometric ldentification of Organic Compounds, John Wiley and Sons Inc, New 

York, 2008 by R.M. Silverstein, F.X. Webster. 
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