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THREE YEAR UNDERGRADUATE PROGRAMME
B.Sc. ENVIRONMENTAL SCIENCE
FACULTY: SCIENCE AND TECHNOLOGY
Sant Gadge Baba Amravati University
FACULTY: Science and Technology
(Three Years- Six Semesters Bachelor’s Degree Programme)

Preamble:
Welcome to the Undergraduate Program in Environmental Science, an immersive and
comprehensive journey into the world of Earth Sciences. The syllabus has given due importance on
the main streams of the body of knowledge on 'Environment' with due recognition of its wide
spectrum. Adequate emphasis has been given on the new and emerging techniques and
understanding of the subject under the changing regime and global context Historically
environment and conservation have been an integral part of India’s ethical and spiritual values
from ancient times. The degradation of our environment such as deforestation, pollution, the
spread of wasteland etc. led to the need for placing environment education in curricula. In order
to address the environmental challenges induced by anthropogenic activities, capacity building in
Environmental Science is the need of the hour. There is a need for developing knowledgeable
workforce in the areas such as climate change, pollution, waste management, sanitation,
conservation of biological diversity, management of biological resources, forest and wildlife
conservation, and sustainable development.
Doing this programme will enable the students to play decisive roles in addressing the
environmental and sustainability concerns in India and across the world. It will help the learners to
restore, protect, and sustain the environment and appreciate the interdependence between the
components of the environment. The programme will give valuable insights to the learners with
the necessary means and capacities to engage in fruitful assessment of environmental conditions,
propose sustainable solutions and contribute to the formulation of suitable policies for
environmental planning and sustainable development. The program will also help in shaping the
students’ overall personalities to take on the challenges of an emerging competitive society. It has
incremental learning experiences that will enhance the abilities of students who come from diverse
backgrounds. It will also provide opportunities to develop individual potentialities and to produce
a pool of better professionals each year.
These major courses are supplemented with specialized vocational skill enhancement courses
which are designed to equip the gap between academic learning and vocational expertise. Students
immensely meticulously get acquaint with waste water treatment, field and lab skill for
environmental analysis seamlessly connecting these skills to practical vocational applications like
pollution monitoring, management, and entrepreneurship.
In addition to the core and vocational curricula, this program offers elective courses in critical and
interesting areas like smart cities and sustainability, Environment and Green Marketing, Climate
Change and its Implication, Health Safety and Environment A unique feature of this program is the
course on "Human Ecology", which integrates the study of the interactions between human and
non-human nature in different cultures. Human Ecology combines the ideas and methods from
several disciplines, including anthropology, sociology, biology, economic history and archeology.
Our multidisciplinary approach enables us to comprehensively address issues of environmental
justice and sustainability, offering students a unique perspective on the man, environment,
biodiversity and pollution.
The graduates are not just academically proficient; they are also equipped with practical skills, an
ethical mindset, and the capability to innovate and adapt in the dynamic field of Environmental
science. They emerge as individuals who are ready to contribute in modern environmental
concept like how to conserve biodiversity, acquiring skills to assist the concerned
individuals in identifying and solving environmental problems. Capable to suggest the
pathways to attain harmony with nature.

This program is an invitation to commence on a voyage of innovation, learning, and development
in the appealing and interesting world of Environmental science. Preparing students to become
Environmentalist for keeping the pace between sustainable development and man who will shape
the future of nation and contribute positively to society and the environment.

Core Competencies:
Environmental competence is multidisciplinary, integrated and sociocultural in nature.
Environmental competence structure is an integration of abilities, attitudes and creativity
experience, and at the same time, "a specific combination of various abilities of the subject of
activities that forms the basis of professional behavior aimed at solving environmental problems".
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Based on the guidelines provided by the University Grants Commission under the National
Education Policy 2020, the Graduate Attributes for the Discipline of Environmental Science for the
Undergraduate Program at Sant Gadge Baba Amravati University can be defined as follows:
e Understanding Environment and Man relationship.
e Understanding the need of Environmental Monitoring.
e Understanding the importance of “3 Rs”.
e Understanding the application of technology and management tools in Environmental
Conservation.
e Understanding Ecosystem Grasping the interconnectedness of life, tracing energy and
nutrient flow, and understanding ecological relationships.

Supplementary Educational Attainment

e Analytical skills: Environmental scientists often use scientific methods and data analysis in
their research. They base their conclusions on careful analysis of scientific data. They must
consider all possible methods, interactions and solutions in their analyses.

e Critical-thinking skills: Environmental scientists must draw logical conclusions from
observations, laboratory experiments, and other methods of research. They base their
findings on sound observation and careful evaluation of data.

e Interpersonal skills: Environmental scientists typically work on teams with scientists,
engineers, and technicians. Team members must be able to work together effectively to
achieve their goals.

e Problem-solving skills: Environmental scientists try to find the best possible solution to
problems that affect environment and cultures. They must be able to identify and
anticipate problems to prevent losses for their employers, safeguard workers’ health, and
mitigate environmental and cultural impacts.

e Experimental Proficiency: Demonstrating expertise in experimental techniques and
methods within Environmental science.

e Speaking skills: Environmental scientists must be able to explain their findings to clients,
professionals, or community members who do not have expertise in their area. They often
give presentations to colleagues, managers, policymakers, and the general public.

e Writing skills: Environmental scientists write technical papers, reports and articles that
explain their methods, findings, and recommendations.

e Integration of Digital Tools: Acquiring digital skills and amalgamating fundamental concepts
with modern technological tools.

e Self-directed Learning: Acquiring knowledge and skills for higher studies, competitive
examinations, and employment readiness.

e Ethical and Psychological Development: Strengthening ethical and moral principles,
coupled with psychological resilience.

Curriculum Framework

Multidisciplinary and Holistic Education: Offering a comprehensive, in-depth, and focused
curriculum that is student-centric and outcome-based.

Innovation and Curiosity: Promoting experiential learning, hands-on training, field studies, and
internships to foster innovation and curiosity.

Adaptation to Modern Technology: Keeping abreast with the latest developments in Environmental
sciences and technology.

Career Readiness: Equipping students with knowledge, competencies, and professional skills for
the job market.

These attributes are designed to create well-rounded, skilled, and knowledgeable graduates who
are ready to contribute effectively in their chosen careers and as responsible citizens.

Graduate Attributes

Graduates Attributes (GAs) are composed of independently measurable outcomes that signify the
capabilities and potentials of the graduate to attain accomplishment and perform in adequate
manner at appropriate situations.

The Graduate Attributes of B.Sc. Environmental Science are given as below:

GA1. Erudition of Acquaintance: Gain in-depth knowledge and understandings of discipline or
professional area across boundaries of nations with an aptitude to identify, access, analyze and
synthesize existing and new knowledge, and integrate them for the enrichment of knowledge.
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GA2. Analytical Thinking: Critically to address multifaceted scientific issues and environmental
phenomenon; pertain independent decision for synchronizing information to formulate innovative
and intellectual advances towards focused research over wider theoretical and practical domains.
GA3. Problem Solving: Address and solve scientific vis-a-vis environmental problems via rational
and original thinking; keep updates of different solution avenues and select appropriate options
considering public health, cultural, and societal factors.

GA4. Application of Modern Tools: Select, learn and apply appropriate techniques, resources,
sophisticated instruments, models for explaining different environmental consequences and
mitigation activities with a thorough understanding of drawbacks.

GA5. Mutual and Multidisciplinary Competence: Develop sound knowledge and perception about
group dynamics, recognize role of individuals in a group, take initiatives and leadership in
collaborative-multidisciplinary and trans-disciplinary scientific research, demonstrate a capacity for
self-management and teamwork, timely decision-making through openness and flexibility,
constructive arguments and rational analysis for achieving common goals and objectives; motivate
group members to address environmental issues with a scientific outlook and mitigation approach.
GA6. Communication Skill: Communicate scientific/technological knowhow and new learning to the
scientific community and the society at large with strong conviction and confidence so that
humanity benefit from the knowledge and technological development. This can be achieved
through sound technical proficiency of graphics, software, writing skill, in-depth subject
Environmental Science specifics knowledge, by maintaining appropriate standards, by the ability to
render as well as receive comprehensible instructions.

GA7. Life-long Learning: Distinguish the importance and possess the ability to prepare and engage
in the life-long learning process; also have the ability to transfer the acquired skills in other domains
of science; which can be achieved through enthusiasm and commitment to improving knowledge
and competence in a continuous manner.

GAS8. Ethical values and Social Responsibility: Attain strong academic integrity, professional code of
conduct, ethics of experimental research and scientific writings, contemplation of the impact of
research findings on conventional practices, and a clear sense of responsibility towards societal
needs and reaching the targets for attaining inclusive and sustainable development.

GAQ9: Entrepreneurial and Business Skills: Develop skills in commercialization of ecofriendly product,
running of environmental consultancy entrepreneurship, in the areas of environmental impact
assessment and audit preparing students for business ventures in Environmental Science.

GA10: Research Attitude: Encourage a strong foundation in research for students and motivate
them towards IPR.

GA11. Futuristic attitude: Ability to recognize and address current environmental scenarios,
scientific and technological progress, lifestyle change, and biophysical evolutions with a futuristic
view; practicing intuitiveness and interest towards scientific prediction via application of basic
knowledge of science especially with regard to India’s SDGs in terms of economic welfare, social
equity and proactive long-term environment management.

Minor Courses on Smart city and Sustainability cultivate an interdisciplinary and holistic approach
to understanding and addressing complex issues that affect the environment, society, and
economy. Students will learn how to integrate knowledge and methods from different disciplines,
such as biology, geology, economics, sociology, and political science, to develop innovative and
sustainable solutions to environmental and social problems.

The structure of the Vocational Skill Courses and Skill Enhancement Courses in Environmental
science program is strategically designed to provide students with a comprehensive skill set that
aligns directly with viable vocational pathways. For example, Waste water treatment plant its
design and operation. This knowledge is then extended and applied in the course "Environmental
laboratory techniques," enabling students to grasp the business aspects. Basic analysis of
parameters can provide students excellent vocational opportunity in areas of environmental
quality analysis. Another very huge door can be open for students from application of remote
sensing and GIS with its application in Environmental Conservation.

The various aspects integrated in this program definitely build up and boost up the ideas of
students so that it will become lead into the new era of eco marketing and also raise the
Environmental Economics, Modeling, Tourism, Forest Carbon Specialist, Wildlife Film-Maker,
Urban Planner and Product Manager- Environmental Health and Safety. This alignment of skills
with vocational outcomes is key to providing students with a clear and achievable career path of
post-graduation.
Program Outcomes

This program attempts to create pro-environment attitude and a behavioral pattern in student
community and society that attaches importance and priority to create sustainable life style and
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awareness on various environmental issues. This course is expected to inculcate a critical thinking
on various dimensions of environment through knowledge, skill, critical thinking and problem-
solving.It is an interdisciplinary academic field that integrates physical and biological sciences,
(including but not limited to Ecology, Physics, Chemistry, Biology, Soil Science, Geology,
Atmospheric Science and Geography) to the study of the environment, and the solution of
environmental problems. Environmental science provides an integrated, quantitative, and
interdisciplinary approach to the study of environmental systems.

e Disciplinary knowledge Enable students to develop a comprehensive understanding of various
facets of life forms, ecological processes, and the impacts on them by humans during the
Anthropocene era.

e Critical thinking Build capabilities to identify relevant environmental issues, analyze the various
underlying causes, evaluate the practices and policies, and develop framework to make informed
decisions.

* Moral and ethical awareness/reasoning Develop empathy for all life forms, appreciation for the
various ecological linkages within the web of life, awareness and responsibility towards
environmental protection and nature preservation.

Think critically and develop appropriate strategies (scientific, social, economic, administrative, and
legal) for environmental protection, conservation of biodiversity, environmental equity, and
sustainable development.

e Demonstrate values and show compassionate attitudes towards complex environmental
economic-social challenges, and participate at national and international levels in solving current
environmental problems and preventing the future ones.

* Adopt sustainability as a practice in life, society, and industry.

Integrity and Adaptability: Graduate will Catch up with daily activities to interweave life in an
integrated manner. An integrated mindset helps things accomplish at an improved level. Working
without boundaries and being flexible is one of the most important skills.

Technological Competency: Graduates will be familiar with modern technologies and tools relevant
to environmental science including air, water, soil, microbial and analytical software.

Creativity and Teamwork: Graduates will become creative, creativity is not a skill, it's a necessity.
Creativity comes from within. Inclination towards anything makes you explore it more and get into
it to a level where you attain expertise. Teamwork and collaboration go together hand in hand.
Teamwork is an exceptional skill that makes graduate unique. Indulge with team more and more
and examine their qualities to make teamwork stronger.

Branding, Marketing, and Networking Skills: Graduate can get platform to enhance the skills which
are essential for scaling the business and boosting opportunities. These skills enable entrepreneurs
to promote and sell products or services. Branding creates a unique and memorable image of a
product, service, or organization, and marketing promotes them to target consumers. Networking
builds relationships and allows individuals to connect with potential customers, partners, suppliers,
or colleagues.

Innovation and Problem-Solving Skills: Graduates will have the ability to apply creative and critical
thinking to innovate and solve problems in the field of Environmental science.

Employability Potential: The students passing B.Sc. Degree in the subject Environmental Science
have the opportunity of job and services in the field of Teaching, Researches, Projects, Effluent
Treatment Plants of various Industries/Companies/Factories, Municipal Councils/Corporations,
Central Pollution Control Board, State Pollution Control Boards, National Research
Institutes/Organizations/Laboratories, NEERI, EIA, GIS, Environmental Monitoring Projects,
Environmental Consultants, Different Laboratories, NGO’s, Forest Department, Water Purification
and Treatment Plants and Various Sectors related to the field of Environment.

This program will definitely boost an ability to identify, critically analyze, formulate and solve
environmental problems using basic principles of nature conservation. Get acquainted with
environmental and social impacts of any developmental activity. An ability to design and conduct
experiments, interpret data, and provide well informed conclusions. Communicate effectively
socio-economic problems related to environment by appropriate documentations and
presentations.
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THREE YEAR UNDERGRADUATE PROGRAMME
B.Sc. ENVIRONMENTAL SCIENCE under FACULTY: SCIENCE AND TECHNOLOGY
Board of Studies in Botany (Including Environmental Science and Seed Technology)

1. Agnihotri Dr. Adarsh Kumar,
Principal Scientific Officer,
Bio-processing &  Herbal  Division,
Mahatma Gandhi Institute for Rural

Industrialization, Maganwadi, Wardha

2. Dagwal Dr M. J.
Radhabai Sarada
Anjangaon Surji

Mahavidyalaya,

3. DeosthaleDr.S. M.
B. B. Arts & N.B. Commerce & B.P. Science
College, Digras

4, Dongarwar, Dr. Nitin M.
Department of Botany, Rashtrasant
Tukdoji  Maharaj Nagpur University,
Nagpur

5. Dr. Dipak K. Koche,

Shri. Shivaji College of Arts, Commerce
& Science, Akola

6. Gawande Dr. P. A.
Dept. of Botany, Sant Gadge Baba Amravati
University, , Amravati

7. Hande Dr. Dilip Vinayakrao

Shri Pundlik Maharaj Mahavidyalya,
Nandura Rly
8. Kadu Dr. Suruchi

Brijlal Biyani Science College, Amravati.

9. Khedkar Dr. Dinesh
Shri Shivaji Science College, Amravati

10. Khodke Dr. Suchita Pravin
Vinayak Vidnyan

Nandgaon Kh.

Mahavidyalaya,

11. Maggirawar Dr. Rekha

Shri Shivaji Science College, Amravati

12. Mangle Dr. Vijay
Art,

Chikhaldara

Commerce and Science College,

13. Nathar Dr. Sou. V. N.

University, Amravati

Dept. of Botany, Sant Gadge Baba Amravati

14. Shahejad,Dr.M.A.
SPM  Gilani Arts

Ghataniji, District -Yavatmal

Commerce College,

15. Wankhede Dr. Tushar Bhimrao

Daryapur

J. D. Patil Sangaludkar Mahavidyalaya,

THREE YEAR UNDERGRADUATE PROGRAMME
B.Sc. ENVIRONMENTAL SCIENCE under FACULTY: SCIENCE AND TECHNOLOGY
Sub- Committees Constituted by BoS (Botany Including Environmental Science and Seed
Technology) for Curriculum Development in ENVIRONMENTAL SCIENCE for Semester | and |l

Dr. V.S. Mangle

Professor & Head

Department of Environmental Science

Arts, Science and Commerce College,
Chikhaldara, Dist.-Amravati

Dr. S.P. Ingole, Associate

Professor & Head

Department of Environmental Science
Shri Shivaji Science College, Amravati

Dr. V.U. Narnaware Meshram

Professor & Head

Department of Environmental Science
Narsamma’s Arts , Commerce and Science
College, Kiran Nagar, Amravati

Prof. V. Bute

Assistant Professor

Department of Environmental Science
Shri Shivaji Science College, Amravati

Dr. S.K. Tippat,

Assistant Professor

Department of Environmental Science
Narsamm’s Arts , Commerce and Science
College, Kiran Nagar, Amravati

Dr. R. B. Barabde

Associate Professor

Department of Environmental Science

Shri Dnyneshwar Maskuji Burungale Science
and Arts College, Shegaon Distt. - Buldhana

Dr. KJ. Gawai

Associate Professor

Department of Environmental Science
Shri Shivaji Science College, Amravati

Prof. G. D. Muratkar

Assistant Professor

Department of Environmental Science
Arts, Science and Commerce
Chikhaldara, Dist.-Amravati

College,

Dr. D.L. Bhade,

Associate Professor & Head

Shri Dnyneshwar Maskuji Burungale Science
and Arts College, Shegaon Distt. - Buldhana
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THREE YEAR UNDERGRADUATE PROGRAMME
B.Sc. ENVIRONMENTAL SCIENCE under FACULTY: SCIENCE AND TECHNOLOGY
Sub- Committees Constituted by BoS (Botany Including Environmental Science and Seed
Technology) for Curriculum Development in ENVIRONMENTAL SCIENCE for Semester | and |l
Paper wise contribution of faculties in preparation of B.Sc. | Semester | & Il Syllabus of
Environmental Science (NEP)

B.Sc. | Semester -I

B.Sc. | Semester -l

Fundamentals of Environmental Science.
Dr.S.P.Ingole,
Shri Shivaji Science College, Amravati.

Environment and Ecology
V. D. Bute
Shri Shivaji Science College, Amravati

Fundamentals of Environmental Science Major
Lab-1

Dr.S.P. Ingole,

Shri Shivaji Science College, Amravati

Environment and Ecology Major Lab-2
V.D. Bute
Shri Shivaji Science College, Amravati

Energy and Environment

Solid Waste Management

Dr. V.S. Mangle V.D. Bute
Arts, Science and Commerce College, | ShriShivaji Science College, Amravati
Chikhaldara, Dist.-Amravati
Sustainable Development Water and Water Resources
Dr.S.P.Ingole, e Dr.V.S. Mangle
Shri Shivaji Science College, Amravati. Arts, Science and Commerce College,
Chikhaldara, Dist.-Amravati.
e Dr.S.P.Ingole,
Shri Shivaji Science College, Amravati.
e V.D.Bute
Shri Shivaji Science College, Amravati
SEC- Energy and Sustainability Skills on Solid Waste Management.
Dr.V.S. Mangle Dr. V.. I\/Ifamgle
. Arts, Science and Commerce College,
Arts, Science and Commerce College, Chikhaldara. Dist.-Amravati
Chikhaldara, Dist.-Amravati ! '
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Sant Gadge Baba Amravati University, Amravati
FACULTY: SCIENCE AND TECHNOLOGY

Teaching and Learning Scheme: for the Degree of Bachelor of Environmental Science and # as minor

FIRST YEAR: SEMESTER — |

Mode of Vertical | The Vertical Type of Course Course Name Credits Workload Vertical Workload
Teaching No. Course Code (Hrs/Week) (Hrs/Week)
Classroom a. Major/ Minor | Theory1 114200 | Fundamentals of Environmental Science 2 2 6
Teaching / Lab
Work Lab/Practical-1 | 114201 | Environmental Science Major Lab-1 2 4
(Practical)/ b. Minor/ Major | Theory - - - - 6
Outdoor / Lab/Practical - - - -
Field C. Generic/ Theory-1 114261 | Energy and Environment 2 2 4
Open Elective | Theory-2 114262 | Sustainable Development 2 2
d. VSC - - - - 4
SEC Lab/Practical-3 | 114271 |Activities on Energy and sustainability 2 4
e. AEC - English | Theory Refer University basket 1 1 6
AEC -MIL Theory Refer University basket 1 1
IKS-Generic Theory Refer University basket 2 2
VEC Theory Refer University basket 2 2
f. CC Outdoor Separate SOP will be released 2 4 4
TOTAL 18 24 24

# Here mention the Minor Subject Opted by Student

Three Year BSc Environmental Science Syllabus
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Sant Gadge Baba Amravati University, Amravati
FACULTY: SCIENCE AND TECHNOLOGY

FIRST YEAR: SEMESTER — I

Teaching and Learning Scheme: for the Degree of Bachelor of Environmental Science as Major and S as Minor

Mode of Teaching Vertical The Vertical Type of Course Course Name Credits Workload Vertical Workload
No. Course Code (Hrs/Week) (Hrs/Week)
Classroom Teaching | a. Major/ Minor | Theory2 114202 | Environment and Ecology 2 2 6
/ Lab Work
(Practical)/ Lab/Practical-2 | 114203 | Major Lab/ Pr- Environment and Ecology 2 4
Outdoor / b. Minor/ Major | Theory - - - -
Field Lab/Practical-5 - - - - -
C. Generic/ Theory3 114263 | Solid Waste Management 2 2 4
Open Elective | Theory4 114264 | Water and Water Resources 2 2
d. VSC Lab/Practical-5 | 114272 | Techniques to Study Ecology 2 4 8
SEC Lab/Practical-6 | 114273 | Skills on Solid Waste Management. 2 4
e. AEC - English Theory Refer University basket 1 1 4
AEC —-MIL Theory Refer University basket 1 1
VEC Theory Refer University basket 2 2
f. CC Outdoor Separate SOP will be released 2 4 4
TOTAL 18 26 26

# Here mention the Minor Subject Opted by Student

Three Year BSc Environmental Science Syllabus
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Notes:

a. The strength of the batch of the Practical for UG Classes shall be 16 with an addition of
10% with the permission of Hon’ble V Minor/ Major ice Chancellor. However, for Music
Discipline the batch size shall be of 7 students. The number of the students required to
constitute a batch or calculate the workload shall be in accordance with the relevant
Government Resolution in force at the time, applicable to specific time, region, course

type, mode of instruction, and other pertinent factors.

b. 1 Credit shall mean 1 Hour Teaching per Week per Semester (Total 15 Hrs/ Semester), the
duration of 1 Teaching Period will be 60 Minutes. For Practical 1 Credit shall mean 2 Hour

Teaching per Week per Semester (Total 30 Hrs/ Semester).

c. ForExamination and Evaluation of Theory Courses, 40 % Marks shall be assigned to Internal
Examination and 60% Marks shall be assigned to end-semester external university

examination.

d. Co-curricular Courses: Health and wellness, Yoga Education, Sports and Fitness, Cultural
Activities, NSS/NCC, Fine/Applied/Visual/Performing Arts During Semester I, II, III, IV, V and
VI. These courses may be taught by Physical Education Director or may be assigned to

Language Teacher by the Principal of HEl based on the expertise of the concerned.

e. Value Education Courses to be selected from the Basket of Courses provided by the
University. These courses may be assigned to the Language Teacher by the Principal of HEI

based on the expertise of the concerned.

f.  Generic/Open Elective Courses (GE/OE): Courses to be selected from the Basket of Courses

provided by the University

g. Abbreviations: Department Specific Core: DSC, Department Specific Elective: DSE, FSC:
Faculty Specific Core, FSE: Faculty Specific Elective, Indian Knowledge System: IKS, Inter
Faculty Specific Core: IFSC, Inter Faculty Specific Elective: IFSE, Theory : Th,
Practical/Practicum: Pr, Environment Studies: ES, Pre-requisite Course mandatory if
applicable: Prg, Laboratory: Lab (Practical), Generic/ Open Electives: OE; Vocational Skill
and Skill Enhancement Courses: VSEC; Vocational Skill Courses: VSC; Skill Enhancement
Courses: SEC; Ability Enhancement Courses: AEC; Value Education Courses: VEC; OJT: On
Job Training: Internship/ Apprenticeship; Field projects: FP; Community Engagement and
Service: CES; Co-curricular Courses: CC; RM: Research Methodology; Research Project: RP;

MIL: Modern Indian Language
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Examination and Assessment Process:

The basic principle of the Credit framework is that Credits are a function of the successful
completion of a program of study/ vocational education/ training and assessment. No Credit

can be earned by the student unless the student is assessed for the achievement of the desired

competencies and outcome of a program.

Exit options are provided with Certificate, Diploma and Basic Bachelor’s degrees to the
students at the end of the second, fourth and sixth semesters of a Four Years Multidisciplinary
Degree Programme. Students will receive a Bachelor’'s degree with Honors/ Research on

successfully completing of all eight semesters of the UG Program either at a stretch or with

opted exits and re-entries.

For the smooth success of four-year degree programme with multiple entry and exit systems,
the examination mode should be based on the combination of innovative trends in formative
(informal and formal tests administered during the learning process) and summative

(evaluation of students learning at the end of an instructional unit) examination modes in line

with the UGC Report on ‘Evaluation Reforms in Higher Educational Institutions (2019).

Examination, Evaluation and Assessment Scheme
The total marks for each Course shall be based on Continuous Assessment and Semester End

Examination.

Each theory course of Major, Minor, GE/OE, AEC, IKS, VEC as mentioned in Teaching Learning

Scheme prepared by the Board of Studies shall be evaluated as per the scheme as mentioned in

the following table -

Table: Examination, Evaluation and Assessment Scheme

Mode of Practical
Vertical ‘ Examination, Theory Theory Practical (Total)
The Vertical Evaluation & (Total)
No. External Internal External Internal
Assessment
Max. Min. Max. Min. Max Min. Max. Min. Max. Min. Max Min
Marks Marks Marks Marks Marks Marks Marks Marks Marks Marks Marks Marks
a Major External & 30 9 20 6 50 20 25 10 25 10 50 20
b | Minor Internal 30 9 20 6 50 20 - - - - - -
c Generic/
Open Elective 30 9 20 6 50 20 - - - - - -
d VSC Internal - - 50 20 50 20 - - 50 20 50 20
SEC Internal - - 50 20 50 20 - - 50 20 50 20
AEC (Eng. & One External &
MIL C it Int: |
omposite) nterna . . o . © o . . . . . .
e
IKS (Generic) External &
30 9 20 6 50 20 - - - - - -
Internal
VEC External &
30 9 20 6 50 20 - - - - - -
Internal
f Internship/ Internal
Apprenticeship
Assessment of these verticals shall be based on various activities/practices. It shall be evaluated by giving maximum marks of 50 per 2
Credit Course with separate activity weightages/levels. A detailed SOP for this assessment process shall be prescribed separately.
FP/CEP
cc

Three Year BSc Environmental Science Syllabus
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Continuous Assessment Tests (CAT)

For internal assessment, the Continuous Assessment Tests (CAT) shall be conducted as under-
Three CAT each of 8 / 10 Marks (Theory) as applicable and 10 Marks (Practical).

e First on completion of 25% Syllabus of the course or on completion of 25 teaching days,
e Second on completion of 50% Syllabus of the course or on completion of 50 teaching days,
e Third on completion of 75% Syllabus of the course or on completion of 75 teaching days.

ii. Each concurrent assessment (CAT-l, Il & llI) will be mapped to relevant Course Learning
Outcome.

iii. Total Performance in CAT (i.e. 40 %) shall be based on the best two out of three in CAT
examinations

iv. Internal assessment shall be carried out by the respective course teacher by choosing variety
of assessment tools/methods such as class test, record book, seminar, case study, field work,
mini project work, quiz or any innovative method, which may be deemed to be appropriate for

A1W?2assessing the relevant course outcome.

Conduction of the Examination:

As per the scheme of teaching, learning, examination and evaluation, theory/practical
examinations of Semester-I, II, lll, IV, V, VI, VIl and VIl shall be conducted by the University (except
for Internal Examinations as applicable) at the end of each semester.

The theory/practical examinations of all the Semesters shall be held as per the following Schedule

Sr. No.| Name of the Examination | End Sem Examination | Supplementary
Examination*

1 Semester-|, lll, V and VII Winter Summer

2 Semester-Il, IV, VI and VIII| Summer Winter

* The University may evolve mechanism for conducting repeat end semester examination.
Such repeat examinations shall have to be conducted within one month of the regular
even semester examination and on demand examination.

1. The practical examination of all semesters shall be conducted by the University at the end of
each semester. The HEI shall conduct the Practical examination of odd semesters as per the
schedule announced by the University. However, the appointment of the External and Internal
Examiners shall be done by the Head or Principal of respective HEl to conduct external
xamination of the odd semester and the same should be communicated to the University before
commencement of the practical examination. The University shall conduct the external
practical examination of all even semester by appointing external and internal examiners.

2. The examinations specified above shall be held twice in a year at such places and on such dates
as may be prescribed by the University.

3. An applicant to an examination specified above, shall pursue a regular course of study in
courses prescribed for the examination concerned for not less than one semester in a
particular semester in a College/Institute/University department.

4. Provided that the student shall be eligible to appear for examination if -

a. He/she complies with the provisions of the Ordinance pertaining to the Examination in
general from time to time.

b. He/she has prosecuted a regular course of study in a university department/college
affiliated to the University.

c. He/she has in the opinion of the Principal shown satisfactory progress in his/her studies.

5. The provisions of Ordinance No. 6 and Ordinance No. 9 shall be mutatis-mutandis applicable
to every collegiate/non-collegiate student.

6. The fees for each theory examination and practical examination conducted by the university
shall be as prescribed by the University, from time to time.
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THREE YEAR UNDERGRADUATE PROGRAMME
B.Sc. Environmental Science
FACULTY: SCIENCE AND TECHNOLOGY

SEMESTER—|
Vertical Type of Course Course Name
Course Code
Major Major Theoryl 114200 Fundamental of Environment
Lab/Practical-1 114201 Major Lab/Pr-2
Minor Minor Theory1 - -
Lab/Practical-2 - -
GOEC G/OEC Theoryl 114261 Energy and Environment
GOEC G/OEC Theory2 114262 Sustainable Development
SEC Lab/Practical-3 114271 | Activities on Energy and sustainability

Three Year BSc Environmental Science Syllabus
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Sant Gadge Baba Amravati University, Amravati
FACULTY: SCIENCE AND TECHNOLOGY
Teaching and Learning Scheme: for the Degree of Bachelor of Environmental Science
Syllabus for Major Courses

Level

Semester

Credits Max

Marks

Course Course Name Exam

Code

Teaching

Hours Duration

4.5

114200 |Major Th- 1 Fundamental of Environments 2 30 2 Hrs 30+ 20

Science

Course

Objectives:

1. Explain the structure and composition of different components of environment including
atmosphere, hydrosphere, biosphere and lithosphere.

2. Describe the process of rock and soil formation and understand its significance in
environment.

3. Classify geological hazards into different categories based on their types, causes, effects and
prevention.

4. |dentify and recognized the carrier scope in the field of environmental science.

Course

Qutcomes:

CO-1: Understand the components of environment

CO-2: Describe the concept of Earth Geology

CO-3: Evaluate characteristics of geological hazards

CO-4: Understand the Carrier scope in Environmental Science.
CO-5:

Unit
System

Contents

Workload
Allotted
(Hrs)

Weighta
ge of
Marks

Incorporation of
Pedagogies

Allotted

Unit |

Chalk and talk,
FW, Visits, use of

Physical Environment 8 8
1.1: Concept of Earth System Science.

1.2: Components of Environment: ICT charts,
1.2.: Atmosphere - Definition, Structure and models, problem

Composition. based learning

1.2: Hydrosphere — Definition, Distribution of Water and
and Hydrological Cycle collaborative

1.3: Biosphere - Definition, Boundaries of Biosphere learning.

1.4: Lithosphere - Definition, Internal Structure of Theory, Self-
Earth. study and Case

Unit I

Environmental Geology 7 7 studies
2.1: Rocks - Types and their formation.

2.2: Soil - Definition, Composition, Formation, Soil
Profile and Physical, Chemical and Biological
Properties of Soil.

2.3: Environmental Geosciences: Concept of Plate
Tectonics- Major Plates and their Boundaries.

Unit (1

Geological hazards 8 8
3.1: Geological hazards- Definition and Introduction,
Types, Causes, Effects and Prevention - Earth

Quakes and Floods.

3.2: Geological hazards- Definition and Introduction,
Types, Causes, Effects and Prevention of Volcano’s
and Desertification.

3.3: Geological hazards- Definition and Introduction,
Types, Causes, Effects and Prevention - Cyclones
and Landslides.

3.4: Geological hazards- Definition and Introduction,
Types, Causes, Effects and Prevention - Forest Fire
and Tsunami.

Unit IV

Weather and Climate 7 7
4.1: Clouds - Definition, Formation and Types

4.2: Precipitation- Types (Orographic, Convectional,
Cyclonic) and Forms of precipitation (Rain, Drizzle,
Sleet, Hail, Snow)

Three Year BSc Environmental Science Syllabus
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4.3: Monsoon — Introduction and Meaning, Monsoon
System of India: Southwest Monsoon and
Northeast Monsoon

4.2: EI-Nino and La-Nina - Concept and Mechanism

References:

Physical geography by Savendra Singh

Physical Geology by P.K. Mukherji

Environmental Geography by Savendra Singh
Climatology: Atmosphere By- K. Siddharth (Kitab Mahal)
Reference Books

Engineering and general Geology by Parbin Singh
Engineering and general Geology by Parbin Singh
Environmental Geology by K.S. Waldia

Model Short Type (At least 8):

Questions: . Draw a well labelled diagram of hydrological cycle
. What are the Metamorphic Rocks give its example.
. Comment on types of igneous Rocks.

. What is composition of atmosphere?

. Explain characteristics of Tsunami.

. Well labelled diagram for soil profile.

. Causes of earthquake

. What are rocks? Describe Igneous rocks

00NN OB WN

Long Type (At least 4):

1. What arc cyclones? Describe its causes, types and effect

2. Describe with diagram hydrological cycle

3. What is Soil? Give its composition. Describe the mechanism of soil formation
4. What are Volcanoes? Describe the causes, types and effects of volcanos.

MCQs for Internal Assessment (At least 8)
1. The opening of dome of volcano is called as
a- Mouth, b-cone, c- vent d- mountain.
2. Lower most layer of atmosphere is
a. troposphere, b- stratosphere, c- ionosphere, d- mesosphere
3. The tropospheric lapse rate is
(a) 4.5°C/km (b) 6.5°C/km (c)5.5°C/km
4. The rocks formed from cooling of Lava are called
a. metamorphic, b-igneous, c- sedimentary, d- secondary.
5. Tropical savannah is dominated by:
(a) Conifers (b) Grasses (c) Mosses (d) Ferns
6. The gaseous envelope present around the earth is
(a) Hydrosphere (b) Atmosphere (c) Ozone
7. Typhoons and hurricanes are the examples of
(a) Volcanoes O) Floods (c) Cyclones
8. The stratosphere is characterized by presence of _  gas.
a.- Carbon oxide, b- ozone, c- nitrogen, d- hydrogen.

Rubric for Internal Assessment for Theory Paper

SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI
Internal Assessment
B.Sc. | (Environmental Science) SEMESTER — | (NEP)

Paper: Course Code: 114200 Fundamental of Environments | Max Marks: 20
Maj/Theo-1 Science
S.N. Assessment Criteria Marks

1. Attendance 5

2. Class Assignments 5

3. Unit (Test -MCQ) 5

4. Participation in Activity/ Field visit 2

5. Overall Performance 3

Semester |: Major Lab Course-1
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Level Semester | Course Course Name Credits |Teaching Exam Max
Code Hours Duration| Marks

4.5 114201 Major Lab/Practical-1. 2 60 4 Hrs 50

Course 1. Recall fundamental term, concept and methods related to water analysis.

Objectives: 2. Describe the analytical method for water and soil analysis.

3. Explain the parameters related to meteorology and understand its significance in the
weather condition.

4. |dentify the different rock and mineral types and understand how they are important
in environment.

Course CO-1. Determine the quality of water and evaluate degree of pollution.

Outcomes: CO-2. Evaluate quality of Soil and its properties.

CO-3. Demonstrate experiments on meteorology.

CO-4. Handle, standardize and maintain the basic instruments such as pH meter,
conductivity meter and meteorological equipment’s.

CO-5. Identify types of rocks and minerals.

A) Experiments on water analysis Incorporation of
Pedagogies

Sampling, Analysis, Field
Measurement of pH work comparative
Measurement of electrical conductivity study, Assignment,
Determination of dissolved Oxygen project work.
Determination of free CO2
Determination of turbidity Experiential learning,
B) Experiments on Soil and rocks and minerals group learning, Inquiry
Determination of soil temperature based learning and
Determination of soil moisture Expeditionary learning.
Determination of soil texture

Determination of soil electrical conductivity

Determination of soil pH

Determination of soil organic content

To study the properties of rocks and minerals (Streak, luster,
texture, hardness, color etc.).

C) Experiments on meteorology

Measurement of humidity and relative humidity
Measurement of light intensity

Monitoring wind speed and direction

Monitoring wind speed and direction

Measurement of rain fall

D) Practical Based Activity

Field Studies of Geological site

Collection of different Rock and Soil Samples

3. Experiential Learning at Local Water Sites (Sampling and
Analysis)

4. Case Studies on Geological Hazards

5. Visit to Geological Museum

6. Visit to Weather Station

nH|win e
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References: Physical and chemical methods in soil analysis by Dipak Sarkar and Abhijit Haldar
Method of soil analysis by Uttam Kumar and V. N. Mishra

Soil and water analysis: A practical manual by Dr. Rama Kant Singh, Dr. Pankaj Kumar
Yadav

Metrology and Measurements by Dr. G. K. Vijayaghavan

Fundamentals of Dimensional Metrology 5™ Edition by Connie L. Dotson

Mechanical Measurement and Metrology by Prof. M. K. Vora, Prof. Kartik D. Pipalia

Three Year BSc Environmental Science Syllabus 17 | Page




Sant Gadge Baba Amravati University, Amravati

Question Paper template for External Practical Corse

SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI
EXTERNAL PRACTICAL EXAMINATION
B.Sc. | (Environmental Science), SEMESTER — | (NEP)

Sem |

Major

Lab/Practical-1

Course Code: Major Lab/ Pr-1 Fundamental of Max Time: 4
114200 Environments Science Marks: Hrs
25

EXTERNAL

Question No.

Exercise Marks

1.

Experiment based on water analysis 5

Experiments on Soil analysis

Experiments on rocks and minerals

Experiments on meteorology

2
3
4.
5

ol o u,

Viva Voce

Question Paper template for Internal Practical Course

SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI
PRACTICAL EXAMINATION
B.Sc. | (Environmental Science), SEMESTER — | (NEP)

INTERNAL

Assessment Criteria Marks

Record/ Assignments 7

Attendance

Participation in Activity/ Field visit

D WwWIN = =

(o)l e N INe)]

Student Overall Performance

Total

25
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Energy and Environment

Level |[Semester| Course Course Name Credits Teaching Exam Max
Code Hours/week| Duration| Marks
4.5 114261 Theory 1 (GE/OE) 2 1 2 Hrs 30+ 20

Course 1. Learn types and availability of Energy resources & interaction of energy utilization with environment.
Objectives: 2. Explain types & availability of energy resources.
3. Describes renewable energy resources.
4.|dentify impact of energy utilization on environment.
Adapt strategies to conserve energy.
Course CO-1: Identifies weather energy resource is renewable or nonrenewable.
Outcomes: CO-2: Demonstrates the non-conventional energy resources.
CO-3: Identifies impact of utilization of energy on environment.
CO-4: Compare availability, utility and implications of renewable and nonrenewable energy resources.
CO-5: Critique the effectiveness of different conservation strategies for energy.
CO-6: Justifies utility of energy resource among the its types.
Unit System Contents Workload | Weightage Incorporation of
Allotted of Marks Pedagogies
(Hrs) Allotted
Unit | Energy Recourses 8 8 1. Use of Charts,
diagrams, ppt’s of
1.1: Energy: Forms and Importance various energy
.1.2: Ddistribution and Availability of Energy Resources reSOUrces.
1.3: Global Energy Resources, Renewable and Non- 2. Demonstration
renewable Resources. of working models
1.4: Nonrenewable Energy Resources: Classification, of energy
Physico-Chemical Characteristics and Energy Content conversion.
of: Fossil Fuels, Coal, Petroleum and Natural Gas. 3. Organize
Unit Il Renewable Energy Sources 7 7 experiential
2.1: Principle and Generation of Solar Energy (photo- Ieja_rmng through
Voltaic) visit to power
- plants.
2.2: Solar Water Heating System & Solar Ponds
2.3: Wind Energy, Geothermal Energy, Tidal Energy,
OTEC
2.4: Energy from Biomass, Biofuels
2.5: Advantages and Disadvantages
Unit [l Energy, Environment and Society 8 8
3.1: Energy Production as Driver of Environmental
Change; Nature, Scope and Analysis of Local and Global
Impacts of Energy Use on the Environment
3.2: Eenergy Over-Consumption and its Impact on the
Environment, Economy, and Global Change
3.3: Energy Production and its Impact on the
Environment
3.4: Ssocial Inequalities Related to Energy Production,
Distribution, and Use; Energy Conservation.
Unit IV Future Aspects of Energy Use and Energy Conservation 7 7
4.1: Current and Future Energy use Patterns in the
World and in India
4.2. Evolution of Energy Use Over Time; Alternative
Sources as Energy
4.3: Need for Energy Efficiency; Energy Conservation
and Sustainability
4.4: Acation Strategies for Sustainable Energy
Management from a Future Perspective
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References: | Study Materials in the form of - Reference Books, Text Books, Research Articles, Digital Resources like
Weblinks, E- Contents, Educational Software, Databases, etc.
1. Hand book of energy and environment, Bani P. Banarji, Oxford .
Energy and Environment: A study Energy Management, K.C. Gupta, Rekhta Books.
Energy and Environment in India, Johannes Urpelainen, Columbia University Press.

Environment, Energy and Climate Change, Nawneet Vibhaw, E-book Lexis Knowledge
TERI Energy & Environment Data Diary and Yearbook (TEDDY) 2018-19

Earth And Planetary Science, Indian Academy Of Science, Bangalore Indian Academy Of
Science.

7. BIORESOURCES AND ENVIRONMENT, TRIPATHI S, NEW DELHI CAMPUS.

8. L Agriculture And Water Management. Narasaiah M, New Delhi Discovery.

9. Water Resource Management, Rao Nageswara K, New Delhi New Century Publishing.
10. Physico Chemical Examination Of Water Sewage, Maniraska, Meerut Pragati.

o UA W

Short Type (At least 8):

. Define Energy and its unit.

. Explain renewable energy resources

. Explain photovoltaics.

. Describe adverse effects of non- renewable energy resources on environment.
. Which are the fuels for future, explain.

. Explain advantages of solar energy resource.

. Describe principle involved in OTEC

. Why non- conventional energy are said to be ecofriendly?

00NN O U B WN

Long Type (At least 4):

1. Discuss strategies to conserve energy.

2. Discuss energy use pattern in India.

3. Explain advantages and limitations of renewable and nonrenewable energy resources.
4. Discuss fuels of future.

MCQs for Internal Assessment (At least 8)

1. e technology is used to convert solar energy into electric.
a- magneto-hydro-dynamics, b-photovoltaics, c- thermodynamics, d- geothermal.
2. - is non-renewable energy resource.

a- coal, b- solar, c- wind, d- tidal.
3. Theterm OTEC is related with-----------
a- wind, b- solar, c- ocean, d- land.

4. InIndia, maximum electricity is generated by ------ power.
a- hydro, b- nuclear, c- thermal, d- solar.
5. - is not a fossil fuel.

a- coal, b- petroleum, c- nuclear, d- natural gas.
6. Geothermal energy is nothing but energy ------------ )
a- sun, b- water, c- wind, d-interior of earth.
7. Gasohol is fuel with blending of ---------- in to gasoline or petrol.
a- spirit, b- ethanol, c- acetone, d- diesel.
8. Prime source of energy to earth is ----------- )
A- moon, b-sun, c- coal, d- wood.

Rubric for Internal Assessment for Theory Paper

SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI
Internal Assessment
B.Sc. I (Environmental Science) SEMESTER - | (NEP)

Paper: Course Code: 114261 Energy and Environment Max Marks: 20
GOEC-1
S.N. Assessment Criteria Marks

1. Attendance 5

2. Class Assignments 5

3. Unit Test 5

4. Participation in Activity/ Field visit 2

5. Overall Performance 3
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Semester |: GE/OE-2

Development

Level| Semester | Course Course Name Credits| Teaching Exam Max
Code Hours/week| Duration | Marks
4.5 I 114262 | Th- 2 (GE/OE) Sustainable 1 2 Hrs 30+ 20

Course 1. Understand the concept of Environmental Sustainability and act for it.
Objectives: 2. Describes the origin of concept of sustainable development.
3.Explains sustainability & carrying capacity.
4. Reviews global scenario of Sustainable development.
5.Focuses on agro sustainability and major issues in rural and urban areas.
Course CO-1: Define sustainability and identify major sustainability challenges.
Outcomes: CO-2: Understand of the carrying capacity of ecosystems as related to providing for human needs.
CO-3: Uunderstand their social responsibility as future professionals and citizens.
CO-4: Analyze power, structures of inequality, and social systems that govern individual and
communal life.
CO-5: Recognize the global implications of their actions.
CO-6: Identify, act on, and evaluate their professional and personal actions with the knowledge and
appreciation of interconnections among economic, environmental, and social perspectives.
Unit System Contents Workload Weightage Incorporation of
Allotted of Marks Pedagogies
(Hrs) Allotted
Unit | Fundamentals Of Sustainable Development 8 8 1. Use of Charts,
diagrams, ppt’s of
1.1: The Conflicts Between Environment and examples of
Development sustainability.
1.2: The definition and Genesis of the Term 2. Engage student
Sustainable Development. The need for Sustainable in group
Development discussion  and
1.3 Salient Features of Brundtland’s Commission assignments.
1.4: The role of World Commission on Environment 3 Organize
and Development in Conceiving the Concept of experiential
Sustainable Development learning through
Unit Il The Arts and Science of Sustainability 7 7 visit to aspects
related to
2.1: Concept of Sustainability sustainability  in
2.2: Development and Conflicts Among Weak and society.
Strong Sustainability Concepts
2.3: Development of Concept of Carrying Capacity of
the Earth and Ecological Footprints
2.4: Sustainability Index
Unit [l Global Efforts for Sustainable Development 8 8
3.1:Rio Summit and Sustainable Development,
Twenty-seven (27) Principles of Sustainable
Development
3.2:Role of International Chamber of Commerce (ICC)
in Promotion of Sustainable Development, Business
Charter
3.3: Role of UNDP, UNFAO, WMF, in Promotion of
Sustainable Development
3.4:Sustainable Development Goals (2016 -2030)
Unit IV Sustainable Rural and Urban Development 7 7
4.1:The problems of Rural Area: Availability of
Water, Basic Infrastructural Facilities, Literacy Rate,
Health Care Facilities, Unemployment, Poverty, and
Mismanagement of Waste
4.2:The problems of Urban Area: Urban Sprawls,
Slums, Urban Heat Islands. Sustainable Urban
Planning. Urban Waste Disposal and Ways of
Recycling
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4.3: Concept of Sustainable Agriculture: Green
Revolution and its Environmental Impacts, Concept of
Green Farming, Drip irrigation, No Tillage Agriculture,
Integrated Pest Management

References: 1. Dash, M. C. (2013). Concepts of Environmental Management for Sustainable Development. IK
International Pvt Ltd.

2. Verma, M. K. (Ed.). (2021). Environment, Development and Sustainability in India: Perspectives,
Issues and Alternatives. Springer Nature.

3. Banerjee, S., & Chakrabarti, A. (2013). Development and Sustainability. India in a global
perspective.

4. Kulik, R. M. (2023, December 18). sustainable development. Encyclopedia Britannica.
https://www.britannica.com/topic/sustainable-development

5. Baker, S. (2015). Sustainable development. Routledge.

6. Tracey, S., & Anne, B. (2008). OECD insights sustainable development linking economy, society,
environment: Linking economy, society, environment. OECD Publishing.

7. Banerjee, A, Jhariya, M. K., Meena, R. S., & Yadayv, D. K. (2021). Ecological footprints in
agroecosystem: an overview. Agroecological footprints management for sustainable food
system, 1-23.

8. Kumar, S., Chatterjee, U., & David Raj, A. (2023). Ecological Footprints in Changing Climate: An
Overview. Ecological Footprints of Climate Change: Adaptive Approaches and Sustainability, 3-
30.

9. Jhariya, M. K., Banerjee, A., Meena, R. S., & Yadav, D. K. (Eds.). (2019). Sustainable agriculture,
forest and environmental management. Springer.

10. Harwood, R. R. (2020). A history of sustainable agriculture. In Sustainable agricultural
systems (pp. 3-19). CRC Press.

11. Gupta, K. H. (2016). Sustainable Development Law: The Law for the Future. Partridge
Publishing.

12. Roy, S. K. (2016). The Principle of Sustainable Development, Human Rights, and Good
Governance. Brawijaya Law J, 3(2), 209.

13. Bauddh, K., Kumar, S., Singh, R. P., & Korstad, J. (Eds.). (2020). Ecological and practical
applications for sustainable agriculture. Springer Singapore.

14. Roychowdhury, R., Choudhury, S., Hasanuzzaman, M., & Srivastava, S. (Eds.). (2020).
Sustainable agriculture in the era of climate change.

15. Gupta, N, Pradhan, S., Jain, A., & Patel, N. (2021). Sustainable Agriculture in India 2021. CEEW
Report, 122p. https://www. ceew. in/sites/default/files/CEEWFOLU-Sustainable-Agriculture-
in-India-2021-20Apr21. pdf.

16. Reddy, G. O, Patil, N. G., & Chaturvedi, A. (Eds.). (2017). Sustainable management of land
resources: An Indian perspective. CRC Press.

17. Desai, B. K., & Pujari, B. T. (2014). Sustainable agriculture: a vision for future. New India
Publishing.

18. Sharma, P., & Rajput, S. (Eds.). (2017). Sustainable smart cities in India: Challenges and future
perspectives. Springer.

19. Kashyap, P., & Raut, S. (2005). The Rural Marketing Book (Text &Practice)(With Cd).
Dreamtech Press.

20. Kumar, S., & Managi, S. (2009). The economics of sustainable development: the case of
India (Vol. 32). Springer Science & Business Media.

Model Short Type (At least 8):
Questions: . Define the concept of sustainable development

00O d O U b WN -

. Explain the conflicts between Environment and development.

. Explain the need for sustainable development.

. Explain the Concept of Green farming

. Summarize the Twenty-seven Principles of sustainable development.
. What are the Sustainable Development Goals (2016 -2030)?

. Discuss the problems of rural and urban areas.

. What are the Goals and Elements of sustainable agriculture?

Long Type (At least 4):

1. describe the Salient features of Brundtland’s Commission.

2. Describe the concept of carrying capacity of the earth and ecological footprints.

3. Describe the role of World Commission on Environment and Development in conceiving the
concept of sustainable development.

4. Discuss the problems of rural and urban areas.

MCQs for Internal Assessment (At least 8)
1. The first principlesSustainable Development was laid in .
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a) Kyoto conference b) Basel Convention c) Montreal Protocol d) Stockholm conference
2. Which one of the following will not negatively affect sustainability?
a) Population control b) Global Warming
c¢) Overuse of natural resources d) Corruption
3. Carrying capacity applies to:
a) Soil b) Water b)Humans d) Air
4. Which one of the following is not Sustainable Development goals?
a) No poverty b) Space research c¢) Climate action d) Life on land
5. What are (is) the major problem (s) in rural area?
a) Poverty b) Insufficient rural connectivity c) Inadequate basic amenities d) All of above
6. ismicroirrigation system.
a) Sprinkler irrigation b) Drip irrigation c) Center pivot irrigation d) Manual irrigation
7. The growth of agricultural ecosystems in a self-sufficient and sustainable way is called:
a) Preculture b) Polyculture c) permaculture d) Puericulture
8. What are (is) the impact (s) of urban heat island?
a) More Energy Demand b) Good Air Quality c) ReducedGHG d) Good Water Quality

Rubric for Internal Assessment for Theory Paper

SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI
Internal Assessment
B.Sc. I (Environmental Science) SEMESTER - | (NEP)

Paper: Course Code: 114262 Sustainable Development Max Marks: 20
GE/OE-2
S.N. Assessment Criteria Marks

6. Attendance 5

7. Class Assignments 5

8. Unit Test 5

9. Participation in Activity/ Field visit 2

10. Overall Performance 3
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Course ) Teaching Exam Max
Level Semester Course Name Credits )
Code Hours Duration Marks
SEC Lab - Activities on
4.5 114271 o 2 60 4 Hrs 50
Energy and sustainability.

Course Objectives

1. Tounderstand types of Energy Resources.
2. To know availability of Energy Resources.
3. Aware of concept of Sustainability and Sustainable development.

Course Qutcomes

ARler complellon of the course student should able to-

CO 1: Classify the type of Energy resource.

CO 2: Iden@@fies the importance of nonconvenEonal energy resources.
CO 3: Understand the concept of sustainability and carrying capacity.

CO 4: Determines the carrying capacity of parfcular area.

CO 5: Explains concept and importance of sustainable development.

Experiment/ Content Incorporation of
Activity Pedagogies
1- Demonstration of Solar Water Heater Lab Reports:
2- Demonstration of Solar Photovoltaic. Students  prepare
3- Demonstration of Wind Energy. detah||e.d fl.at:j_reports
4-  Find calorific Value of different fuels. on their findings.
5- Study of local /Rural fuels. Discussion Sessions.
6- Study of solar cooker. Group discussions.
7- Study of Local / rural types of Chulhas. Group Projects:
Field Visit- Study of local Solar Electric/ Heating systems/ Wind Mill. Assign group
Case Study : Determination of carrying Capacity of particular area ( Field/ Hill proje.cts on Survey
station/Road Traffic/ Water Resource etc.) me.nt.u.)ned on
activities.
SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI
INTERNAL THEORY EXAMINATION
B.Sc. | (Environmental Science), SEMESTER — | (NEP)
INTERNAL
S. No. Assessment Criteria Marks
1. Attendance 10
2. Continuous Assessment Tests/ Group Projects. 10
3. Active participation in activities 10
4. Submission of practical record 10
5 Internal examiner viva-voce 10
Total 50
Assessment Rubric for Internal Practical
SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI
INTERNAL PRACTICAL EXAMINATION —
B.Sc. | (Environmental Science), SEMESTER — | (NEP)
Sem| SEC-1 Course Code: Minor Lab/Pr- External Max Time: 4
114271 Marks: Hrs
50
EXTERNAL
Question No. Activity/Exercise / Experiment Marks
1. Exercise-1 10
2 Exercose-2 05
3 Exercise-3 10
4 Group Project 15
5 Viva Voce 10
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THREE YEAR UNDERGRADUATE PROGRAMME
B.Sc. Environmental Science
FACULTY: SCIENCE AND TECHNOLOGY

SEMESTER-I|
Vertical Type of Course Course Name
Course Code
Major Major Theory-2 114202 Environment and Ecology
Lab/Practical-2 114203 Major Lab-2
GE/OEC GE/OE Theory-3 114263 Solid Waste Management
GE/OEC GE/OE Theory-4 114264 | Water and Water Resources
VSC Lab/ Practical-5 114272 | Techniques to Study Ecology
SEC Lab/Practical-6 114271 Solid Waste Management
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Semester || Major Theory

Level |Semester| Course Course Name Credits| Teaching Exam Max
Code Hours Duration| Marks
4.5 Il 114202 Environment and Ecology 2 30 2 Hrs 30+ 20

Course
Objectives:

1.Impart knowledge on different ecological concept and displines of ecology.

2. To develop competency in understanding the ecological principles governing the biosphere.
3. Explain the structure and function of Population Ecology.
4. Demonstrate the ability to carry out ecological analysis in field conditions/laboratories and

make appropriate judgements.

Course
Qutcomes:

CO-1: Analyse natural processes and resources that sustain life and govern economy.
CO-2: Understand fundamental Concept in Ecology.

CO-3: Analyze characteristics of Ecology

CO-4: Understand fundamental Concepts in Population Ecology.
CO-5: Demonstrate an entry level competence in understanding the ecological dynamics and
their influence on humans and anthropogenic endeavors
CO-6: Get the opportunities of employment in the sector of Ecology and ecological

monitoring.

Unit System

Contents

Workload | Weightage Incorporation
Allotted of Marks of Pedagogies
(Hrs) Allotted

Unit |

1. Introduction to Ecology

8

1.1: Definition, Principles and Scope of Ecology.
Types of Ecology, Level of Ecological
Organization

1.2: Ecological factors- Biotic and Abiotic

1.3: Biogeochemical Cycles- Definition and
Types.
Gaseous as Carbon, Oxygen, and Nitrogen

1.4: Sedimentary Cycle as Phosphorous and
Sulfur

Chalk and talk,
FW, Visits, use
of ICT charts,
models,
problem based
learning and
collaborative
learning.
Theory, Self-
study and Case

Unit I

2. Population Ecology

2.1: Definition and characteristic as Natality,
Mortality and Age Structure

2.2: Growth Curve, Dispersal of Population Size
and Density, Biotic Potential

2.3: Inter-specific Relationship - Positive-
Mutualism and Commensalism, Negative —
Parasitism and Predation

studies

Unit (1

3. Community Ecology

3.1: Definition, Types of Characteristics

3.2: Analytical Qualitative Characters as
Frequency, Density and Abundance

3.3: Analytical Quantitative Characteristic as
Growth form, Structure and Dominance

3.4: Analytical Quantitative Characteristic as
Density, Basal Area, Dominance.

Unit IV

4. Community Characters

4.1: Synthetic Characters of Community
Structure as Presence and Constance, Fidelity

4.2: Synthetic Characters of Community
Structure as Dominance, Importance Value Index
and Other Synthetic Characters

4.3: Measures of Community Ecology Structure

4.4: Methods for Community Study- Quadrate
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References:

‘Elements of Ecology’ Sharma P.D. Rastogi Publication

A Textbook of Plant Ecology’ Ambashta R.S. & Ambashta N.K (1999) CBS Publ. & Distributers,
New Delhi

1. Text Book of Ecology and Environment. G.D. Muratkar, Dr.V.A. Meshram D.L. Bhade,
Mr.R.B. BarabdeDnyanpath Publication, Amravati.

2. Principles of Environmental Biology-P.K.G. Nair, Himalaya Publ.

3. Ecology and Environment- P.D. Sharma , Rastogi Publ.

4. Plant Ecology and Soil Science- R.S. Shukla, P.S. Chandel, S Chand& company.

6. Communities and Ecosystem- Witalkar.

7. Manual of Field Ecology- R. Mishra.

8. Concept of Ecology- E.J. Koromondy, Principal Hall.

9. Modern Concept of Ecology- H.D. Kumar.

10. Text book of Plant Ecology- R.S. Ambusth.

11. Elements of Ecology- Brijgopal and Bharadwaj.

12. Elements of Ecology- P.L. Kochar.

13. Environmental Biology- K.C. Agrawal.

14. A Text book of Ecology and Environment by P.C. Joshi and Namita Joshi, Himalaya

15. Environment & Ecology by- Vaishali Anand, Mc Graw Hill

16. Environmental Ecology and Natural Resources by Awdhutwar and Kute 4

17. Fundamental of Ecology and Environment by — Pranav Kumar

18. Environment and Ecology by — K. K. Agrawal

19. Environment, Ecology, Bio-diversity, Climate Change and Dister Management by — Ravi,
Agrahari (Mc Graw Hill)

Reference Books:

1. Fundamentals of Ecology by E.P. Odum.

2. Fundamentals of Ecology- M.C. Dash, Tata McGraw Hill Pub.

3. Environmental Science - Van Cunninghnn, Tata McGraw Hill Pub.

4. Ecology by Weiver and Climents Weblink to Equivalent

MOOC on SWAYAM relevant:

1. Ecology and Environment By Prof. Abhijit P Deshpande, Prof. Ravi Krishna R | IIT Madras
https://onlinecourses.nptel.ac.in/noc22 ge20/preview

2. Environment Natural resources and Sustainable Development By Prabhakar Rao Jandhyala |
University of Hyderabad https://onlinecourses.swayam?2.ac.in/aic19 ge05/preview

3. Environment and Development By Prof. NgamjahaoKipgen | IIT Guwahati
https://onlinecourses.nptel.ac.in/noc22 hs126/preview

4. Environmental & Resource Economics By Prof. Sabuj Kumar Mandal | IIT Madras
https://onlinecourses.nptel.ac.in/noc22_hs71/preview Weblink to Equivalent Virtual Lab if
relevant: 1. https://vlab.amrita.edu/?sub=2&brch=294 2. https://ccnsb06-
jiiith.vlabs.ac.in/List%200f%20experiments.htt.

Model
Questions:

Short Type (At least 8), Long Type (At least 4) and MCQs for Internal Assessment (At least 8)
wherever applicable as the need of curriculum.

Short Type (At least 8):

1.Define Ecology

2.Draw a well labelled diagram for Oxygen cycle.
3.Explain concept of Dispersal of Population

4.Compare between Parasitism and Predation.

5.Discuss the impact of climate change on gaseous cycle.

Long Type (At least 4):

1.Compare the Characteristics between Analytical and synthetic.

2.Discuss in detail the Methods for Community Study- Quadrate with example
3.Explain Principles and Scope of Ecology.

4.: Differentiate between types of Inter-specific Relationship with suitable example.

MCQs for Internal Assessment (At least 8)
1. Birth rate is expressed as the number of live births per ---------- )
(a) 1000, (b) 100, (c) 10 (d) 10000

2. Sulphur is an example of ----------- cycle.
(a) hydrological, (b) gaseous, (c) sediment (d) creb.
3, - is not a Biogeochemical cycle.

(a)Oxygen (b) Nitrogen (c) Phosphorous (d) Ozone

4. Food web consist of --------

(a) a portion of food chain (b) producers, consumers and decomposers (c) interlocking food
chain (d)a set of similar consumers.

5. The largest reservoir of nitrogen on our planet is -------

(a) ocean (b) atmosphere (c) biosphere (d) soil.
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6. In aquatic ecosystem phytoplankton can be considered as-----

(a) producer (b) consumer (c) macroconsumer (d) saprophytic organisms.

7. The collection of individuals which belongs to the same species when live together in a
region is known as

a) Keystone species (b) Community (c) Guild (d) Population

8. Name the term which defines the study of the characteristics and parameters of the
population.

a) Demography (b) Population ecology (c) Population density

d) Mortality.

Rubric for Internal Assessment for Theory Paper

SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI
Internal Assessment
B.Sc. I (Environmental Science) SEMESTER —II (NEP)

Paper: Course Code: 114202 Environment and Ecology Max Marks: 20
Maj/Theo-3

S.N. Assessment Criteria Marks

Attendance

Class Assignments

Unit Test - MCQ

Participation in Activity/ Field visit

g RwWNE
w|N | ;o

Overall Performance
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Semester Il: Major Lab

Level Semester| Course Course Name Credits|Teaching Exam Max
Code Hours Duration| Marks
4.5 Il 114203 | Major Lab/Practical-Environment & 2 60 4 Hrs 50
Ecology
Course 1.To create appreciation on diversity of life on earth.
Objectives: 2.To understand the distribution of biotic and abiotic factors of living things in
environment.
3.To acquire in depth knowledge of pollution impact on components of ecosystem.
4.To equip the students with basic techniques in sampling and analysis.
Course CO 1: Understand different levels of biological diversity through systematic approach
Outcomes: towards study of ecology, ecosystem and biodiversity.
CO 2: Students can acquaint with the various case studies related to adverse impact on
environment.
CO 3: Students are able to measure primary productivity can be Ecologist.
CO-4. Demonstrates the methodology for ecological community study.
CO-5. Determines ecological community in specific areas.
A) Experiments on vegetational community structure Incorporation of
Pedagogies
Sampling, Analysis, Field
1. Determination of minimum size of quadrate by Species Area- work comparative study,
Curve method Assignment, project
2. Determination of minimum number of quadrates to be laid work.
down in the field understudy
3. To study vegetation of given area by Physiognomic / Biological | Experiential learning,
Spectrum Method group learning, Inquiry
4. To compare the biomass of ungrazed and grazed grassland. based learning and
5. Activity: Visit to Forest or Grass land to measure Expeditionary learning.
Study Population Ecology of Local Area
Experiential Learning: Lay down quadrat for study of
community ecology.
B) Experiments on Ecosystems
1. Measurement of Primary productivity in aquatic ecosystem by
light and dark bottle method.
2. To study abiotic and biotic components—pH, temperature,
turbidity and light penetration in pond ecosystem
3. To study biotic and abiotic components of forest ecosystem.
4. Qualitative and quantitative estimation of planktons in
freshwater.
5. To study the ecological adaptations in Flora and Fauna.
Activity:
e Fieldwork: Visit to Local Ecosystem
e (Case Studies: Study of polluted ecosystem
e Experiential Learning: Collection of Sample for analysis.
e Comparative study of food chain in
e (Case Study on Biodiversity Loss.
e Visit to Marine ecosystem to study the impact on biotic
and abiotic factor.
e Simulation Exercises for Ecosystem Restoration
e Entrepreneurship Exploration on Environmental
Science.
References: Study Materials in the form of - Reference Books, Text Books, Research Articles, Digital
Resources like Weblinks, E- Contents, Educational Software, Databases, etc.
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Question Paper for External Practical Course

SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI
PRACTICAL EXAMINATION
B.Sc. | (Environmental Science), SEMESTER — Il (NEP)

Lab/Practical-4 | Course Technigues to study Environment & Max Marks: | Time: 4
Code: Ecology, 25 Hrs.
107203
Question No. Exercise Marks

1 Practical Based on Community Ecology 05

2 Practical Based on Terrestrial Ecosystem 03

3 Practical Based on Aquatic Ecosystem 03

4 Practical Based on Biodiversity 04

5 Study of adaptations in flora and fauna 05

5 Viva Voce 05

Assessment Rubric for Internal Practical Course.

SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI
PRACTICAL EXAMINATION
B.Sc. | Environmental Science), SEMESTER — Il (NEP)

Lab/Practical- Course Code: INTERNAL Max Marks: 25
3 107203
S. No. Assessment Criteria Marks
1 Record/ Assignments 5
2 Attendance 5
3 Participation in Activity/ Field 5
visit
Reports on field visit
5 Students’ overall performance
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Semester |l: GE/OEC Th-3

Level

Course Course Name

Code

Semester

Credits

Teaching
Hours/week

Exam
Duration

Max
Marks

4.5

Il 114263| Theory 3 (GE/OE) Solid Waste

Management

1

2 Hrs

30+20

Course
Objectives:

1.Describes types, composition, and ways of treatment and disposal of solid waste.

2.Explain types & composition of wastes.
3. Describes ways of management of waste.
4. Explain ways treatment to solid waste.

5. Explain ways treatment, disposal and issues related to solid waste.

Course
Qutcomes:

CO-1: Impart knowledge about the kind of solid waste generated at various location.
CO-2: Develop the skill of segregate the solid waste according to type and composition
CO-3: Create awareness among the people to minimize the solid waste generation through the activities

reduce, reuse and recycle.

CO-4: Provide knowledge associated to the techniques used to estimate quantity of waste generation
CO-5: Understand the factor influencing solid waste generation rate.

CO-6: Achieve sustainable development.

Unit System

Contents

Workload
Allotted
(Hrs)

Weightage
of Marks
Allotted

Incorporation of
Pedagogies

Unit |

Sources of solid waste

1.1 Sources of Solid waste, Types of Solid Waste

1.2: MSW, Agro-waste, Biomedical Waste, E-waste,
Construction and Demolition Waste

1.3: Physical and Chemical composition of municipal solid
waste, plastic waste

1.4: A global concern harmful effects of plastics. Plastic
waste Generation in India, Plastic Waste Management

8

8

Unit I

Management techniques

2.1: Collection: Collection of Solid Waste

2.2: Services and Systems, Equipment, Transportation:
Need of Transfer Operation, Transfer Station, Transport
means and methods, route optimization

2.3: Solid Waste Management 2000 rules with, 2016
Amendments.

2.4:
Incineration,

Purpose of Processing, Volume Reduction by
Process Description, Mechanical Volume
Reduction (compaction), Mechanical Size Reduction
(Shredding), Component Separation (Manual and
Mechanical Methods)

Unit (1

Treatment and disposal methods |

3.1: Composting Aerobic and Anaerobic Method
Mechanical Composting, Vermi Composting,

3.2: Sanitary Land Filling

3.3 Definition, Advantages and Disadvantages, Site
Selection, Methods

3.4: landfill- Gas and Leachate Movement, Control of Gas
and Leachate Movement

Unit IV

Treatment and disposal methods |

4.1Sources, Collection, Treatment and Disposal

4.2: Incineration Types of Incinerations, Pyrolysis, Energy
Recovery Technique from Solid Waste Management

4 .3: Hazardous Waste, Problems Associated with Solid
Waste

4.4: Role of Governments and Public in Relation to Issue of
Solid Waste

1. Use of Charts,
diagrams, ppt’s
of examples of
solid waste
management.

2. Engage
student in group
discussion  and
assignments.

3. Organize
experiential
learning through
visit to aspects
related to Solid
Waste
Management |
local area.
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References:

1. Zero Waste: Management Practices for Environmental Sustainability by Ashok K. Rathoure

2. Sustainable Solid Waste Management by Ni-Bin Chang

ISBN: 1118964543

3. Management of Municipal Solid Waste books.» books, T. V. Ramachandra - 2006

4. Municipal Solid Waste Management in Developing book.

Sunil Kumar - 2016

5. Sustainable Resource Recovery and Zero Waste Approaches books

Mohammad Taherzadeh, Kim Bolton, Jonathan Wong - 2019

6. Sustainable Solid Waste Management books. jonathan w ¢ wong Rao y surampall iAmmaiyappan

7. Food Waste to Valuable Resources: Applications and Management books

Rajesh Banu, Gopalakrishnan Kumar

8. Solid Waste Management: Principles and Practice books.,RameshaChandrappa, Diganta Bhusan Das -
2012

9. Waste Management: Concepts, Methodologies, Tools, and Management Association, Information
Resources - 2019

10. Effective Waste Management and Circular Economy: Sadhan Kumar Ghosh, Sasmita Samanta, Harish
Hirani - 2022

Short Type

1. What is zero waste?

2. Write types of solid waste.

3. Explain sanitary land filling.

4. Write about what is hazardous waste.

5. What is aerobic composting?

6. What is manual and mechanical method of separation of waste?
7. Define solid waste.

8. Explain gas and leachate movement in solid waste disposal.

Long Type (At least 4):

1. Discuss sources and types of solid waste.

2.Discuss methods of size reduction of solid waste.

3. Discuss methods of incineration and pyrolysis of solid waste.

4. Discuss social and environmental issues related to solid waste management.

MCQs for Internal Assessment (At least 8)
1.Composting od solid waste is ------------- method.
a- chemical, b- physical, c- microbial, d- heat treatment.
2.sin MSW, ‘S’ stands for------------ .
a- substance, b- solid, c- solution, d- solvent.
3.Heat treatment is provided to solid waste under controlled conditions is ------------ )
a- land filling, b- composting, c- incineration, d- open dumping.
4.In Pyrolysis, solid waste burnt under absence of ------ )
a- oxygen, b- carbon di oxide, c- hydrogen, d- nitrogen.
5.Best way of treatment of plastic waste is ------ )
a- burn, b- composting, c- recycle, d- open dumping.
6. Best way to treat biodegradable waste by ------------ method.
a- composting, b- pyrolysis, c- incineration, d- burning.
7. Management of domestic sold waste in cities is responsibility of -------------
a- Zilha Parishad, Municipal Corporation, c- MIDC, d- Collector ofﬂce
8. Among the ‘3R’ , which is not proper way to control solid waste.
a-Reduce, b-Regenerate, c- Reuse, d- Recycle.

Rubric for Internal Assessment for Theory Paper

SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI
Internal Assessment
B.Sc. | (Environmental Science) SEMESTER —II (NEP)

Paper: Course Code: 114263 Solid Waste Management Max Marks: 20
GOEC-3

S.N.

Assessment Criteria Marks

Attendance 5

Class Assignments

Unit Test

Participation in Activity/ Field visit

N B W -
Wi N[O

Overall Performance
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Semester Il: GE/OEC Th-4

Level |Semester| Course Course Name Credits| Teaching Exam Max
Code Hours/week| Duration | Marks
4.5 ) 114264 |Theory 4 (GE/OEC) Water and Water| 2 1 2 Hrs 30+20
Resources
Course 1. Awareness of availability, quality, importance and conservation of water.

Objectives

2.Describes water resource as whole.
3.Asses the quality of water.

4. Explain the availability & importance of fresh water.

5. Aware about marine water resource.

Course CO-1: Acquire knowledge of availability and demands of water.
Outcomes | CO-2: Categorized quality of water.
: CO-3: Understand process of renewal of water resources.
CO-4: Investigate importance wetlands.
CO-5: Differentiate the freshwater & marine water resources.
CO-6: Prioritize conservation of water.
Unit Contents Workload | Weightage Incorporation of
System Allotted of Marks Pedagogies
(Hrs) Allotted
Unit | Water Resource 8 8 1. Use of Charts,
— — diagrams, ppt’s of
1.1 Availability and Distribution of Water on Earth examples of water
1.2 Hydrological Cycle e
1.3 Precipitation — Forms and Types 2. Engage student
1.4 Demand of Water- Domestic, Industrial & in group
Irrigation discussion and
Unit II Parameter of water 7 7 assignments.
2.1 Physical Parameter: Temperature, Color, Odor, 3 Org_ang
Total Dissolved Solids and Total Suspended Solids, exper'|ent|a|
. - learning through
Electrical Conductivity -
- : - - visit to local water
2.2 Chemical: Major Inorganic and Organic
) ) .- resources.
Constituents, Dissolved Gases, DO, Acidity and
Alkalinity
2.3 Biological: Phytoplankton, Phytoplankton,
Zooplankton, Macro-invertebrates and Microbes
2.4 Conservation of Water Resources
Unit [l Freshwater: 8 8
3.1: Surface and Subsurface Water, Ground Water
3.2: Water Shade, its Management, Rainwater
Harvesting
3.3: Wetlands and their Management Definition of a
Wetland; Types of Wetlands (fresh water and
marine); Ecological Significance of Wetlands; Threats
to Wetlands; Wetland Conservation
3.4: Surface and Ground Water Pollution- Sources
and Control
Unit IV Marine /Saline Water 7 7
4.1 Distribution of Saline Water
4.2 Physical Properties of Saline Water
4.3 Marine Resources, Threat to Marine Resources
4.4 Marine Water Pollution- Sources and Control
Measures
Reference | Study Materials In The Form Of - Reference Books, Text Books, Research Articles, Digital Resources
S: Like Weblinks, E- Contents, Educational Software, Databases, Etc.

1. S.S. Dara A Text Book Of Environmental Chemistry And Pollution Control, S. Chand, And Co.

Ltd., New Delhi. (1995).

2. Physico Chemical Examination Of Water Sewage, Maniraska, Meerut Pragati.
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3. Chemistry For Environmental Engineering And Science, Clair N Sawyer, 10 New Delhi Tata
Mcgraw Hill.
4. Water Soil, Saxena, New Delhi S Chand , New Delhi.
5. Fundamentals Of Environmental Pollution , Kannan K, New Delhi S Chand , New Delh.
6. Agriculture And Water Management, Narasaiah M L, New Delhi Discovery.
7. Water Resource Management, Rao Nageswara K, New Delhi New Century Publishing.
8. Physico Chemical Examination Of Water Sewage, Maniraska, Meerut Pragati.
9. Oceanography, Lal DS, 4 Allahabad Sharda Pustak Bhawan.
10. Water And Water Pollution, AbbasiS A, Karad Enviro Media.
11. Environmental Science, Santra S C, New Delhi New Central.
12. Environmental Issues In India, Trivedi Bhavana , New Delhi Discovery.
13. Water : Friend And Foe, Discovery , Mumbai Shloka.
14. Marine Biology, Prasad S N, New Delhi Cbs Publication.
Model Short Type (At least 8), Long Type (At least 4) and MCQs for Internal Assessment (At least 8) wherever
Questions | applicable as the need of curriculum.
' Short Type (At least 8):
1. Explain water resources are renewable resources.
2. Describe distribution of fresh water on earth’s surface.
3. Which are the forms of precipitation?
4. Which are the domestic demands of water?
5. Which chemical impurities are presents in natural water other than H &0 ?
6. Which are the characteristics of water table?
7.What is aquifer?
8. Give elemental composition of marine water.
Long Type (At least 4):
1. With the help of flow diagram explain hydrological cycle.
2. Discuss physical and chemical properties of water.
3. Discuss marine food and mineral resources.
4. Discuss types of precipitation.
MCQs for Internal Assessment (At least 8)
1. Fresh water present on earth is-
a- 1%, b-3 % c-5% D- 10 %.
4. ----process is not involved in hydrological cycle
a- evaporation, b- condensation, c- precipitation, d- sublimation.
5 - is not a form of precipitation.
a- hail, b- snow, c- rain, d- meteorite.
6. Color of natural water is ------
a- blue, b- green, c- colorless, d- blue green.
7. Major gas present in natural water is --------
a- COz, b- Oz, CH4, d- st
8. Free floating microscopic planta are called-----.
a- zoo plankton, b- phytoplankton, c- insects, d- fish.
9. Porus rock holds the water in the ground called------
a- aquifer, b- aquiclude, c- water table d- dyke.
10. Salinity is important characteristics
a- Fresh water, b- marine water, c- ground water, d- meteoritic water.
Rubric for Internal Assessment for Theory Paper
SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI
Internal Assessment
B.Sc. I (Environmental Science) SEMESTER —II (NEP)
Paper: Course Code: 114264 Water and Water Resources Max Marks: 20
GOEC-4
S.N. Assessment Criteria Marks
1 Attendance 5
2 Class Assignments 5
3 Unit Test 5
4 Participation in Activity/ Field visit 2
5 Overall Performance 3
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Semester-Il, Course Category: Vocational Skill Course (VSC) Lab

Course ) Teaching Exam Max
Level Semester Course Name Credits )
Code Hours Duration Marks
VSC Lab -Techniques to
4.5 I 114272 2 60 4 Hrs 50
Study Ecology
1. Explain fundamental tools required to study different Ecosystems.
c Obiecti 2. Describes methods of study of Ecosystems.
ourse LUbjectives 3. Study of properties of soil
After completion of the course student should —
CO-1. Recognize fundamental ecological factors.
CO-2. Demonstrates methodology used to study ecosystem.
CO-3. Compare the process of study of different ecosystems.
Course Qutcomes CO-4. Differentiate components of ecosystems.
CO-5. Identify levels in food chain of ecosystem.
CO-6. Differentiate kind of biotic and abiotic components in
different ecosystems.
Unit Content Incorporation of Pedagogies
Terrestrial Ecosystem
A. Soil-
1. Sampling of soil.
2. Chemical Characteristics of soil — Carbonate content,
nitrate content, base deficiency and pH, by rapid test
method.
3. Determination of Soil Texture.
4. Determine bulk density of soil Lab Reports: Prepare List of
5. Study of Soil Texture Chart. Equipment/ Material to study
different ecosystems.
B. Vegetation Study: Methods of Vegetation Study;
1. Quadrat Method: (Minimum number & size ofPiscussion — Sessions:  Group
Quadrat). discussions.
Experiments/ 2. Line Transact Method. _ :
Activities. 3. Point Frame Method. Gro.up Prqjects. Assign  group
4. Biological Spectrum Method. projects F'el(_j stuéy — Water
5. To compare the biomass and net primary productioniesource, Soil Profile, Weathen
of grazed and un grazed grassland. Parameters, rock study.
C. Aquatic Ecosystem
1. Sampling of Water.
2. Sampling preservation of planktons.
3. Torecord Abiotic Components of Pond Eco system
(Temperature, turbidity, light penetration).
4. Study of Biotic components of pond ecosystem;
(Producers, Consumers and decomposers).
5. Estimation of planktons
6. Study of Soil Kjeld Hal Assembly.
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Text books:
1. Chemical and Biological Methods for Water Pollution Studies. R.K. Trivedi, and P.K. Goel,
Enviro Media, Karad.
2. Ecology and Environment, P.D. Sharma, Rastogi Publications, Meerut.
3. Experimental Plant Ecology, Pratima Kapur & Sudharani Govil.
4. Plankton Analysis, Training Manual , By United States. Federal Water PolluEon Control
Administrallon. Training Program - 1970
References
5. Guide Manual, Water and Waste Water Analysis, By India. Central PolluBlon Control Board.
PR Division - 2012
6. Ecology and Environmental Biology. Anuradha Sen, Books and Allied Pvt. Ltd.
7. Environment and Ecology; Prallbha Singh, Anup Singh, Piyush Malviya. Acme Learning Pvt
Ltd.
INTERNAL THEORY EXAMINATION
SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI
PRACTICAL EXAMINATION
B.Sc. | (Environmental Science), SEMESTER —II (NEP)
INTERNAL THEORY
S. No. Assessment Criteria Marks
1. Attendance 10
2. Continuous Assessment Tests/ Group Projects. 10
3. Active participation in activities 10
4. Submission of practical record 10
5 Internal examiner viva-voce 10
Total 50
PRACTICAL INTERNAL EXAMINATION
SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI
INTERNAL PRACTICAL EXAMINATION —
B.Sc. | (Environmental Science), SEMESTER — Il (NEP)
SemlIl  VSC Course Code: Minor Lab/Pr- External Max Time: 4
Lbb-5 114272 Marks: Hrs
50
EXTERNAL
Question No. Activity/Exercise / Expriment Marks
1. Exercise-1 15
2 Exercose-2 10
4 Group Project 15
5 Viva Voce 10
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Sant Gadge Baba Amravati University, Amravati

Semester-Il, Course Category: Skill Enhancement Course (SEC) Lab 6

Course ) Teaching Exam Max
Level Semester Course Name Credits )
Code Hours Duration Marks
SEC Lab- Solid Waste
45 Il 114273 2 60 4 Hrs 50
Management.
Course Objectives 4. Explain types and generation sources of solid waste.

5. To know the Characteristics of solid waste.
6. Describe methodologies adapted to treat and disposal.

category and source of solid waste.

CO-3: Iden@fies the components of it.
Course Outcomes

composillon.

CO-1: Aler complellon of the course student should able to-Classify the type of

CO-4: Invesblgate periodically generated quanity of solid waste and analyses for its

CO-5: Determines the organic Content/ Carbon in composted waste material.

Experiment/ Content

Incorporation of

Activity Pedagogies
1. Compare Municipal, Agricultural and Biomedical Solid Waste. Lab Reports:
2. Prepare list of Components of Municipal, Agricultural and Biomedical Solid Students  prepare

Waste.

3. To observe generation of Solid waste in your home/ department/ College with
reference to its composition and generated quantity per/day/ week/month.

4. To study the leaf lets given in waste mosquito repellent, pesticide containers,
toys, etc. with reference to its chemical content, hazard, disposal instructions etc.

detailed lab reports
on their findings.

Discussion Sessions:
Group discussions.

5. Activity on waste collection, treatment and disposal patten in your institution/ | Group Projects:
municipal area. Assign group
6. Prepare a document on potential hazards associated with specific components prOJeFts on Survey

. mentioned on
of solid waste. o

) ) ) ) activities.
7. Prepare List of elements used in E- equipment; Computer/ TV, Mobile.
8. Prepare Report on ‘Solid Waste Management in your Municipal/ Grampanchayat/
Rural/ Primary Health Center.
9. Find out the organic matter/ carbon content in composting product.
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SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI
B.Sc. | (Environmental Science), SEMESTER — | (NEP)
INTERNAL THEORY EXAMINATION FOR SEC
SEC
INTERNAL
S. No. | Assessment Criteria Marks
1. Attendance 10
2. Continuous Assessment Tests/ Group Projects. 10
3. Active participation in activities 10
4. Submission of practical record 10
5 Internal examiner viva-voce 10
Total 50
SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI
INTERNAL PRACTICAL EXAMINATION FOR SEC
B.Sc. | (Environmental Science), SEMESTER — Il (NEP)
Sem I Course Code: 114273 Minor Lab/Pr- Max Marks: 50 Time:
SEC Lab-6 External 4 Hrs
Question Activity/Exercise / Expriment Marks
No.
1 Exercise-1 15
2 Exercose-2 10
4 Group Project 15
5 Viva Voce 10
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