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EXIT OPTIONS AND CREDIT REQUIREMENTS

Progressive Certificate in Science, Diploma in Science, Bachelor of Science
Degree or Bachelor of Science Degree with Honours in Environmental Science is

awarded at the completion of every progressive year.

o Credit

Exit with .
requirements

CERTIFICATE IN SCIENCE at the successful completion
of First year (Two Semesters) of the Four Years 50 credits
Multidisciplinary Undergraduate Degree Programme. .

DIPLOMA IN SCIENCE at the successful completion of
Second year (Four Semesters) of the Four Years 100 credits
Multidisciplinary Undergraduate Degree Programme.

BACHELOR OF SCIENCE DEGREE at the successful
completion of Three year (Six Semesters) of the Four
Years Multidisciplinary Undergraduate Degree
Programme.

BACHELOR OF SCIENCE DEGREE WITH HONOURS IN
ENVIRONMENTAL SCIENCE at the successful
completion of Four year (Eight Semesters) of the Four 184 credits
Years Multidisciplinary Undergraduate Degree
Programme.

142 credits

A student will be allowed to enter/re-enter only at the ODD semester and
can only exit after EVEN semester. Re-entry at various as lateral entrants in
academic programmes based on the above mentioned earned credits and
proficiency test records.

The validity of the earned credit will be for a maximum period of seven

years or as specified by the Academic Bank of Credits (ABC).

Emphasis is given on Continuous internal assessment with Higher order
thinking skills following graded approach over year (30%:70%, 40%:60%,
50%:50%, 60%:40% for theory course and 50%:50% for Laboratory, Field

Works, Projects, Internship and Education tour over the Years).
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Name of the Degree Programme: B.Sc (Basic/Hons.)

Discipline Core: Environmental Science

Total Credits for the Programme: 184

Starting year of implementation: 2021-22

Programme Qutcomes:

By the end of the Programme the students will be able to develop:

1. Disciplinary knowledge in fields related to Environmental Science
2. Systemic and critical thinking with reference to environment-people-
economic-development attributes

3. Problem identification skills and sustainable solution provisioning

4. Analytical reasoning and appropriate interpretation skills

5. Self-directed learning efficiencies leading to a productive lifelong learning

process
6. Research-related skills such as review of literature, design of experiments,
statistical competence, report writing and prepare target specific
communication packages

7. Cooperation/Team work

8. Reflective thinking

9. Multidisciplinary competence cateringto environmental sustainability
Assessment:
Weightage for assessments {in percentage)

Formative - . ]
Type of Course Summative Assessment
Assessment/1A

Theory 40 60
Practical 25 25
Projects/Experiential
Learning (Internships Viva-voce =40 Report= 60
etc.)
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PROPOSED CURRICULUM STRUCTURE FOR UNDERGRADUATE ENVIRONMENTAL SCIENCE DEGREE PROGRAMME

II A.Model Programme structure for Bachelor ofS(:lence (Basm/Hons ) wi

ith practicals with one major and one minor

] | | | |
- | Discipline Specific ‘ Skill Enhancement Course(SEC) - _:
& | Discipline Core (DSC) | _ PISCIPHRC pec ] Ability Enhancement o =3 |
Q| i Elective {DSE) /Open | : o m <
5 (Credits) | Elective (OF) (Credits) Compulsory Course (AECC) | SKILL BASED ] o | g3 |
£ | (L+T+P). & El‘l;'%‘;P] | (L+T+P) (Credits) VALUE BASED (credits) =k |

| | | (L+T+P) (L+T+P)
; | | i . | T
. ES A1 (4+2) ! L1-1(3), L.2- ' SEC-1 Digital Physical Education Health &
| (;u P | 0E-1(3) 1(3), (4hrs. ‘I Fluency(2) for fitness (1) Wellness (1) 25
ner su JECt | O+0+2 0+0+2
(442) | ‘t each) | (1+0+2) ( ) ( )
‘ ! L1-2(3),L2- | Environmen | Physical Education NCC/NSS/R
ES-A2 (4+2) ‘ : &R(S&G)/Cu
1 0E-2(3) \ 2(3), (4hrs. tal Studies . - Yoga (1) 25
Other subject BZ 5 \ - Itural (1)
(4+2) ‘ ! each) (2) | ( ) (0+0+1)
| | ! |
Exit option with Certificate in Science (50 credits)
T T g .
| | 1\ ‘ | NCC/NSS/R ‘
. ? | L1-3(2)L2- SEC-2: Artificial ic: i |
l ES A3 (4+2) : ) , - | il ; Physical E:d‘ucatzon &R(S&G)/Cu |
- _ UE-5{3] | 3(2) (4hrs. | . Intelligence (2) - Sports (1) 25 |
! Other subject B3 (1+0+2) (0+0+2) ltural (1) :
| (4+2) each) i (0+0+1) .
'i | I | | . _ NCC/NSS/R
v | ES-A4 (4+2) | o (3 | ——— Phyf‘g‘“d“cf)t”’“ &R(S&G)/Cu | 25
‘ Other subject B4 ! (3) | [3) L. of India (2) l (822}(152(] ltural (1)
| (4+2) \ each) ‘ (0+0+1)
Exit option with Diploma in Science (100 credits) OR Choose any one of the core subjects as Major and other as Minor J
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ESAS5 (3+2)ES SEC - 3: SEC such

ti - Cvb #
v A 6 (3+2) Other Vocational - 1 (3) ) ) as Cy e(g?ecunty ) _
subject B5
| (3+2) (1+0+2)

ESA 7 (3+2) ES .
| Vocational - 2 (3)

; A 8 (3+2) Other ) SEC-4: Professional
e | subject B6 Internship (2) i ’ communication (2)
.i (3+2)

Exit option with Bachelor of Science, B.Sc. Degree in Environmental Science (142 credits) OR continue studies with Major in the fourth year

ES E1 (3
ESA9 (3+2) co o (3]

VIl ESA 10 (3+2) (3) : .
ESA11(3)

Research Methodology (3)

ESA 12 (3+2)

s ESA 13 (3+2) ES E3(3) - )
ESA 14 (3) Research project (6)*

Award of Bachelor of Science Honors Degree, B.Sc. (Hons.) Degree in Environmental Science (184 credits)

*+T+P= Lecturing in Theory + Tutorial + Practicals. Numbers in the parenthesisrefer to credits.
*In lieu of the research project, two additional elective papers/ Internship may be offered

Rq%f@‘mk .
Davangere Universii-
Shivagangotri, Davangere.,
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CURRICULUM STRUCTURE FOR THE UNDERGRADUATE DEGREE PROGRAMME - B.Sc. (BASIC/HONS.)

Total Credits for the Programme: 184

Starting year of implementation: 2021-2022

Name of the Degree Programme: B.Sc. (Basic/Hons.)

Discipline/Subject: Environmental Science

Programme Articulation Matrix

Semester

Title /Name
of the course

~ Programme outcomes that the course addresses
‘ (not more than 3 per course)

Pre-requisite

course(s) Pedagogy

Assessment

ES 1T1 - Divisions of
Environment

' Have developed knowledge and understanding of the
| Divisions of the Environment and able to appreciate
the holistic relationship between them.

‘ ES 1P1 - Water quality analysis
b

"Be able to analyze the vital physicochemical

|

| parameters of water, interpret and suggest suitable
" treatment methods.

Be able to get an introductory account of the chosen
open elective paper and use the acquired knowledge
in decision making and hence add to quality of life.

i Theory and
course projects

Hands-on-
| train.ng

| Theary, case
\ studies and
self-study

PUC or equivalent in Science subjects

Continuous internal assessment
(Formative assessment) - 40%.
(Summative assessment) - 60%

End Semester Examination
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0

B
V]
. re-
?ﬂg Title /Name Programme outcomes that the course addresses (not eP e Pedaso Assessment
g of the course more than 3 per course) requisk agogy
) course (s)
v
. : Theory, case
ES 2T1 - Ecology - Theory and Have developed sound knowledge of Basic and Applied vy . v
: - studies and course 2
Practice Ecology. ' » 5
projects =R =
Be able to Identify and Enumerate Planktons, Estimate 9—; %3 =
. o . = =
. . 3 . u . !
| £S 2P1 - Ecological analysis the Primary P_l o‘du(,tl‘wty.oflan Aquatic-Ecosystem, study Hands-on-training | & o 2 £
. the characteristics of a Biotic Community; Be able to a = c 3
: o]
Compute Carbon Sequestration of trees. = £ = .
rigl c 0 o =
v g =Y
- freivenanont and Be able to get an introductory account of the chosen Theory, Case § 5 s 9
i Healilh o Donbemporary open elective paper and use the acquired knowledge in studies and Self- £ g i
decision making and hence add to quality of life. study ’g E g
s D
~ ]
=

Exit option with Certificate in Science (50 credits)

Job opportunities for the Exit option with Certificate
Sampling Assistant in wastewater treatment plants
Analytical Assistant/Intern analyst in water testing laboratories
Laboratory instructor in in educational institutions
Field Technician in mobile environmental laboratories

Field Technician in Research institutions/NGOs involved in environmental monitoring/carbon credit establishment/productivity
studies.

Sampling and execution assistantin enviro nmental auditing
Garden/nursery Supervisor/Entrepreneurship
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» NGOs/Consultancy firms
» Self-employment

Semester

. Pre-
Title /Name ' Programme outcomes that the course addresses .
: requisite Pedagogy Assessment
ofthe course (not more than 3 per course)
. course (s)

Theory, case
studies and
problem solving
. methods

Have developed a sound knowledge and
understanding of Natural Resources and Application of
various management practices.

' ES 3T1 - Natural Resources and
Management

ES 3P1 - Mineralogy, Petrology,
Energy Resources and Medicinal
Plants

B RS - Wonnon and

Be able to Identify Major Rock forming Minerals and
Rocks. Learn basic skills of mapping and cartography.

Hands-on-training
and field studies

SRR EORE N

Be able to get an introductory account of the chosen
open elective paper and use the acquired knowledge in
decision making and hence add to quality of life.

Theory, Case
studies and Self-
study

a total credit scaore of 50

(Formative assessment)-40%.
End Semester Examination
(Summative assessment) -60%

Continuous internal assessment

Certificate in Science with
Environmental Science as a subject and
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o

exposure to wildlife monitoring techniques such as
quadrats, line transects and mark-release-recapture
methods.

BRA NS wEE

ES OE4 - Mok

foe P dvip o dlannuement

v Tertnologios

Be able to get an introductory account of the chosen open
elective paper and use the acquired knowledge in
decision making and hence add to quality of life.

Theory, Case
studies and Seif-
study

bt
[0}
%" Title /Name Programme outcomes that the course addresses (not Pr:e-‘
= of the course more than 3 per course) requisite Pedagogy Assessment
o course {s)
v
Have developed an understanding of the biodiversity Theory, case _
| ES4T1 - Biodiversity, Wildlife resources, status of wildlife, the pressures faced by studies'a'ld field s
and Conservation wildlife areas and cultivate an insight into the cudi T o
conservation practices. SHUAIEs =
E H
Be able to analyse the behaviour of local weather patterns < |
by monitoring meteorological parameters. Develop wind §
and pollution roses; analyse climate maps and make 4
E‘.S 41_)1 - Meteorology, interpretations. Data handling 2
Biodiversity Assessment, _ _ ‘ E=
Ecosystem Services and Be able to execute sampling and data collection skills anc.i Hands-on- =
conservation case studies with reference to biodiversity and wildlife. Will have an training £
4 ' )
5
z
%

™~
L+

Continuous internal assessment {(Formative assessment) - 40%.
End Semesler E

Exit option with Diploma in Science (100 credits) ORCh

oose any one of the core subjects as Major and other as Minor
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Procurement of Medicinal Plants - Marketing/Entrepreneurship
Lab assistant in educational institutions

Wwildlife and Ecotourism guides

Public Health/Waste Management Assistantsin Municipalities
Incinerator operators in small establishments

NGOs/Consultancy firms
Self-employment

Job opportuniti es for the Exit option with Diploma in Science
Procurement, processing, value addition and Mar

keting of NTFPs - Executive/Entrepreneurship

I

| Biotechnology, Environmental

Statistics

" have knowledge and understanding of the Plant-
Microbial Symbiosis and able to Apply Statistical
methods.

ES 5T2 - Air Pollution, Water
Pollution and Environmental
Engineering

Have developed knowledge and understanding of Air,
Water and Land Pollution and Application of Control
Measures.

Diploma in Science with
Environmental Science as a subject

and a total credit score of 100

and statistical
practices

Theory, Self-study
and Case studies

- :
o | .
7] Title /Name - Programme outcomes that the course addresses {not PI? .
e | requisite Pedagogy Assessment
g ofthe course ; more than 3 per course)
] l course (s}
m H
H
]
ES 5T1 - Environmental ‘
L . | Have developed knowledge and understanding of Theory and
Microbiology, Environmental | ) . ) : o
) . ! Environmental Microbioclogy, Environmental statistical
_ Biotechnology, Environmental . . . )
: . . Biotechnology and Environmental Statistics. practices
E Statistics |
| T
| . ' B 1 It d i if ri Fungi;
i ES 5P1 - Environmental . Be able to culture an identi y.Bac.te a a_nd. ngi; be N
: . , ) I able to detect the fecal contamination drinking water; Hands-on-training
. § | Microbiology, Environmental

End Semester Examination
(Summative assessment] - 60%

Continuous internal assessment
(Formative assessment) - 40%.
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t ES 5P2 - Air and Wastewater

|
I

| Analysis

Be able to Analyze vital parameters of Wastewater,
interpret and suggest suitable treatment methods,
analyze vital Air Pollutants, interpret and suggest
suitable control methods.

Have developed knowiedge and skills on chemistry of
environmental pollution, principles of chemistry
employed in treatment and mitigation mechanisms. Be
able to understand the governing principles of analytical
procedures like titrimetry, gravimetry,
spectrophotometry, Flamephotometry and atomic
absorption spectroscopy.

Have developed knowledge and skills on chemistry of
environmental pollution, principles of chemistry
employed in treatment and mitigation mechanisms. Be
able to understand the governing principles of analytical
procedures like titrimetry, gravimetry,
spectrophotometry, Flamephotometry and atomic
absorption spectroscopy.

OR
Have developed knowledge of quantification and
characteristics of urban and hazardous waste and their

management. Be able to understand the handling
techniques and legislations governing wastes.

Hands-on-training

Theory and
seminar/term
paper
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Semester

Title /Name
of the course

Programme gutcomes that the course addresses (not
more than 3 per course)

ES 6T1 - Noise, Land, Radiation
Pollution and Solid Waste

Have developed knowledge and understanding of Noise,
Land, Radiation Pollution and Solid Waste Management

Management

ES 6P1 - Soil analysis, Noise
measurement and Solid waste

Be able to Analyze noise levels, identify and categories land
pollution and be capable of developing a solid waste
management plan for urban areas.

ES 6T2 - Environmental Impact
Assessment and Environmental
Risk Assessment

Have developed knowledge and understanding of various
process involved in Environmental Impact Assessment, be
able to employ assessment techniques and analyse the
reports. Have developed knowledge to enable identification
of risk perception and implement assessment protocols.

ES 6P2 — Methods of
Environmental Impact and Risk
Assessment

Be able to make appropriate choices of impact identification
methodologies such as checklist and matrices. Be able to
compile the collected data, suggest suitable amelioration
measures and develop monitoring protocols.

Have developed knowledge and managerial skills of
industrial wastewater treatment facilities. Be able to
understand the legal stipulations of poliution control boards

and develop abilities to handle regular reporting protocols.
OR

Have developed knowledge and understanding of natural

and man-made disasters, reasons for their occurrence,

prevention and management techniques. Be aware of

emergency response protocols and be available in case of

emergencies.

it d]_)‘tigli'\"/vitﬁﬁéic"l-l-é'lor of Sggnce, B.Sc. Degi:éé"iﬂfi"E.r'i\'r_"i'ron'mental_SEi—é‘fii:Wé"[i'i}f c_r_e(ﬁ

Fourthyear B
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Job opportunitiés for the Exit option with Bachelor of Science Degree
Assistants in Central and State Pollution Control Boards
Environmental Health and Safety Assistantin industries
Occupational Health and Safety Assistantin industries/theme parks
Public Health/Waste Management Officers in Municipalities
Wastewater Treatment Plant Managers
Environmental/Production Quality Assurance Executive - Junior
Environmental Analyst (Validation) .
Research Assistant/Staff
R&D Lab Assistant
Water testing labs or chemical suppliers/ Entrepreneurship
Liaison Officer
Watershed Management Assistant
Mineral/Energy Resource Exploration Assistant
Solar energy/alternate energy Executives
Micro irrigation Executives
Organic Farming Executives/Entrepreneurship
NGOs/Consultancy firms
Teachers in Schools
Self-employment
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. !
%’: Title /Name | Programme outcomes that the course addresses (not Pr_e".
¥ requisite Pedagogy Assessment
= of the course more than 3 per course)
@ course {s)
7y
: " Have developed knowledge on the behaviour of
- ES7T2 - Environmental environmental contaminants and xenobiotics. Have an Theory, Self-study
! Toxicology . understanding of bioassay test procedures/experimental and Case studies
designs of toxicity studies.
ES 7P2 - Bioassay, Acute and Be able to setup simple bioassay test procedures leading Hands-on-trainin
Sub-acute toxicity tests to LD50, LC50 assessments. &
. Have developed knowledge of work environments, )
ES 7T3 - Occupational, Health understand exposure risks and have an exposure to legal Theory, Self—st.udy
and Safety U and Case studies
requirements.
ES 7T1 - Applications of Remote Have u.ndersto.od the.tecilmlql.les involved in remote data _
Sensing and Geographical collection, their applications in land-use, resource Theory, Self-study
informgation S stgem}; distribution, pollution and wildlife studies. Get an and Case studies
7 Y introduction to select GIS software.

ES 7P1 - Cartography and
Geographical Information
Systems

Have developed knowledge, understanding and skills of
handling cartographic and remote sensing data. Be able to

| digitize basic environmental data using GIS tools.

!
f

Have developed knowledge and understanding of
landscape ecology and urban planning. Be able to develop
need based and dynamic urban planning protocols to

b . 'y
- reduce energy demands, waste generation and facilitate

smart city initiatives.

Have enhanced knowledge and understanding of various
research techniques leading to applied research. will
develop skills of handling statistical and data
interpretation tools.

B.Sc. in Science with Environmental Science as major subjectand a

total credit score of 142

Hands-on-training

Theory and
seminar/term
paper

Theory and
seminar/term

paper

Continuous internal assessment (Formative assessment)-40%.
End Semester Examination (Summative assessment) -60%
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Title /Name
of the course

Semester

Programme outcomes that the course addresses (not
more than 3 per course)

Pre-
reguisite
course(s)

Puedagogy

Assessment

Have developed knowledge and understanding of

ES 8T1 - Envircnmental
- Economiics, Sustainable
" Development and Business

" Environmental Economics, Sustainable Development and
- SDGs. Get an exposure to the characteristics of an
| entrepreneur, understand green business modelsand the

details of Corporate Social Responsibility (CSR).

ES 8T2 - Environmental Law
| and Environmental Management
Systems

Have developed knowledge and understanding legal
implications of environmental protection legislations of
India. Get an exposure to environmental audit and
Environmental Management Systems.

ES 8T3 - Climate Change and
8 l Mitigation

Have developed knowledge and understanding of
meteorology, climatology and understand dynamics of
factors leading to climate change and related knowledge
systems. Be able to critically analyse various climate
mitigation and adaptation measures.

Have developed knowledge of total quality management
protocols and develop skills of monitoring and
interpreting industrial reporting procedures.

Have developed skills in Research Methodology, able to
frame research query, develop methodology, Analyze the
data, interpret the results and suggest suitable solutions
and recommendations. Also will develop report writing
skills, research ethics, use of reference organizing
software and anti-plagiarism databases.

Theory, Self-study

and Case studies

Theory, Self-study
and Case studies

Theory, Self-study
and Case studies

Theory and
seminar/term

paper

Hands-on training

Continuous internal assessment (Formative assessment)-40%.

End Semester Examination (Summative assessment) -60%

i
|
i

Award of Bachelor of Science Honors Degree, B.Sc. (Hons.) Degree in Environmental Science {184 credits}
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= 33Sc1ent1flc A551stant-1n ;Research;-;lnstltut""' n
Scientists in Central and State Pollution Control'Boards
Environment Health and Safety Officer in industries
Environmentat auditor 1/Auditor t
Environmental/Production Quality Assurance Officer
Wastewater Treatment Plant Managers

Sanitary landfill and Hazardous Waste Handling Experts
Toxicology specialist

Forensic Scientist

Quality Control Executive

Regulatory Affairs/Liaison Officer

NGOs/Consultancy firms

Project and Planning and Development Departments
Watershed Management Professional

Teachers in Schools

Self-employment
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MES 1P3 - Climate Change
Assessments

Develops the skill of identifying, prioritising and
assessing climate change parameters

MES 1T4 - Waste Management
and Sustainability

Introduces the waste scenario with reference to
economic and social paradigms. Provides methods
of managing the resources sustainably.

MES 1P4 - Waste management
methods

Develop skills required for managing different
kinds of wastes.

1. B.Sc. (Hons.) with total credit score of 184

MES G4 -

Frvirooneninis

R

MESOL - hotal i
Managerent

esOUIves

Be able to get an introductory account of the
chosen open elective paper and use the acguired
knowledge in decision making and hence add to
quality of life

2. B.Sc.in Agriculture/ Forestry/ Horticulture/Life Science

3. B.E/B.Tech in Environmental/ Civil Engineering

4. B.E/B.Tech in Architecture

5.

Hands-on-training

Theory, Self-study
and Case studies

Hands-on-training

Theory, Case
studies and Self-
study

Continuous internal assessment (Formative assessment)-40%.

A
e} .
SIS Title /Name Programme outcomes that the course Pre-requisite
% © of the course addresses (not more than 3 per course) course(s) Pedagogy Assessment
1%z
Provides a holistic knowledge of ecology and
MES 1T1 - Ecolugy and sustainability for a student who has a Science . . Theory, Self-study
Sustainability degree. Emphasise their interrelatedness and ' and Case studies
significance.
MES 1P1 - Ecology and Introduces ecological methods, ecosystem services Hands-on-trainin
Sustainability Studies and sustainability evaluation methods B0 @ NG
MES 1T2 - Environmental introduces problems of pollution and thetr g Theorv. Self-stud
Sustainability and Pollution impacts on sustainability. Exposes to real life < }3 gy‘ © d.L y
' Prevention situations in the form of case studies. e an ase studlies
G
_ ' , . — T , < —
MES 1P2 - Pollution analysis DeYelops tﬂhe skills qfxdenufymg specific pollution 5| Hands-on-training
parameters and their analysis 8
. , - Z _
MES 1T3 - Climate Change gmpllms?ses thﬁ rokte ofh‘fl?stggles toxl/vat}ds d | Theory, Seif-study
Impacts and Resilience eveloping a climate resiiient popuiation an 2 and Case studies
9 P economy :
5
T{:
(3
e
2]

End Semester Examination (Summative assessment) -60%
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D

7 . Pre-
g b '1;13? /Name Programme otutcomtta;;1 tha; the course addresses } equisite Pedagogy Assessment
0 of the course (not more than 3 per course) course (s)

1 MES 2T1 - Smart Cities and Introduces the concept of smart cities, their viability Theory, Self-study

10

' Sustainability

and their role in establishing sustainable economies.

{ MES 2P1 - Case studies

Provides the real life perspective of smart cities,
resource management patterns leading to
empowerment in decision making.

MES 2T2 - Environmental
Modelling

Introduces the concept of environmental modelling
involving resource utilization modelling and pollution
modelling.

MES 2P2 - Computational analysis
and Environmental Modelling

Develops skills of environmental modeling and

| provides a hands-on exposure of modeling software.

MES 2T3 - Corporate
Environmental Sustainability

Provides a corporate/ industrial view of environment
and sustainability. Helps in understanding the
corporate pressures yet emphasizing on sustainable
Development.

MES 2P2 - Case studies

Provides the real life perspective of smart cities,
resource management patterns leading to
empowerment in decision making.

MES 2T4 - Research Project

Have developed skills in Research Methodology, able to
frame research query, develop methodology, Analyze
the data, interpret the results and suggest suitable
solutions and recommendations. Also will develop
report writing skills, research ethics, use of reference
organizing software and anti-plagiarism databases.

Seocomental Pollution
Tevatopuaent

o Wanoe Management
and Bootoursn

Be able to get an introductory account of the chosen
open elective paper and use the acquired knowledge in
decision making and hence add to quality of life.

' and Case studies

© Situationa.

analysisand
interpretation

Theory, Self-study
and Case studies

Hands-on-training

Theory, Self-study
and Case studies

Suitability and
Feasibility analysis

Hands-on training

Theory, Case
studies and Self-
study

Continuous internal assessment (Formative assessment}-30%.

End Semester Examination (Summative assessment) -70%
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SYLLABUS Theory and Practicals

B Sc. (Basic/Hons.) Semester 1

Title of the Course: ES 1T1 - DIVISIONS OF THE ENVIRONMENT

Number of Number of lecture Number of Number of practical
Theory Credits | hours/semester Practical Credits hours/ semester

52 2 52

Course objectives

To develop competency in understanding the interrelatedness of the

PSO1
d1v1szons of the Environment.
pSO 2 To msull an introductory knowledge of the divisions of Environmentand
develop necessary analytical skills to characterise their variations.
PSO 3 To motivate and inspire to acquire contemporary understanding and
skills leading to issue identification.
To inculcate creativity and innovative spiritin the domain of human-
PSO 4 | environment interface leadingto vocation/entrepreneurial
opportunities.
Course outcomes
PO 1 Demonstrate an entry level competencein understanding the
environmental divisions and associated processes.
PO 2 Demonstrate the ability to carry out water quality analysisin the
labor atory and interpret the results.
PO 3 Ab]izty to understand and appreciate the role of envir onmental
parameters in specific day-to- day activities.
PO 4 Be able to understand the demands and fum,uon in work environment

dealing with envir onmental systems
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Content of Theory Course 1 52Hrs
Unit-1 08
Environmental Lducation: Definition, Aim, Objectives and Scope.
Environmental Science: Definition, Aim of study and Scope. Differences
between Ecology and Environmental Science; Various appioaches of
studying Environmental Science.
Components of the Environment: Definitions of Atmosphere,
Hydrosphere, Lithosphere and Biosphere - their complex interactions
and significance.
Unit- 2 16
Atmosphere: Evolution of the atmosphere - Principal components -
Permanent and variable gases. Structure of the atmosphere on the basis
of temperaturc and composition.
Ozone chemistry - Depletion and recovery of stratospheric ozone -
monitoring, ¢ffects and control measures.
Climatology: Differences between weather and climate; I[nsolation -
Factors affecting the distribution. Solar (short-wave) and terrestrial
(long-wave) radiations. Earth’s Albedo and Heat budget of the earth.
Tropical monsoon climate - Tropical cyclones and their impacts. Weather
forecasting and modification. EI-Nino and La-Nina effect.
Global warming, effects and control measures; Global dimming -
Definition, causcs and implications; Urban Heat Islands.
Unit-3 14

Hydrosphere: Hydrologic cycle - process of heat energy transfer -
Radiation, Conduction and Convection. Types of lifting and precipitation -
Bergeron process - Cloud formation and classification. Forms of
condensation: Forms of precipitation. Cloud seeding.

Limnology: Definition - Lotic and Lentic environment. Differences
between Lolic and Lentic systems.

Lotic environment: Springs, Stream profile: Potomon and Rhithron.

Lentic envirenment: Ponds, lakes and estuaries - their types. Photic and
thermal stratification of Lentic systems.

Marine envi:onment: Zonation, Salinity status of marine environment,
biotic commumities of oceanic zones, acidification of sea water; ocean
currents and tides -significance; Polymetallic nodules.

Ground watct: Definition. Zonation; Types of wells. Salinization of ground

water in coastal regions.
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Unit - 4 14

Lithosphere: Definition. Internal structure of the earth.

Endogenic processes: Plate Tectonics - Larthquake and Volcanism -
Causes, Effects, and Management.

Exogenic processes: River, Sand dunes, Glaciation, Avalanches and
Landslides.

Mineralogy: Definition. Outline classification of minerals

Petrology: Delinition. Classification - lIgneous, Sedimentary and
Metamorphic rocks - their formation - types - uses.

Pedology: Soil - definition - formation - soil profile. Types - Alluvial;
Black; Red and Laterite; Arid and Desert; Saline and Alkaline; Peaty and
Marshy; Grassland, Forest and Mountain Soils. A brief account of Soil
biota. Soil weathering and erosion - Types, effects and management.
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Formative Asscssment — Continuous Internal Assessment = 40% (40 Marks)

Assessment Occasion/ type

Weightage in Marks

End Semester Examination

60% (60 Marks)

Total

100% (100 Marks)
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Content of Practical Course 1: List of experiments to be conducted
ES1P1: WATER QUALITY ANALYSIS (Total

Teaching Hours = 52; Total Credits = 2)

1. Sampling technique of water
2. Determination of pH — pH metric method
3. Determination of Electrical Conductance - Conductivity meter method
4. Estimation of Turbidity - Nephelometric method
5. TS, TSS & I'DS - Gravimetric and Filtration method
6. Estimation of Acidity - Alkalimetric method
7. Estimation of Alkalinity - Acidimetric method
8. Estimation of Hardness - EDTA Complexometric method
9. Estimation of Chlorides - Argentometric method
10. Estimation of Dissolved Oxygen - Modified Winkler’s method
11. Estimation of Nitrates - Phenoldisulfonic Acid method
12. Estimation of Fluorides - Fluoride meter method/SPADNS Reagent method
13. Estimation ol Sulphates - Barium chloride method
References

Nandini, N. {2009). Handbook on water quality monitoring and Assessment.
Sapna ook House, Bengaluru.

Sawyer, C. M und Mc Carty, P. L. (1978). Chemistry for Environmental
Engincering. Mc Graw - Hill International.

Saxena M M. (1990). Environmental Analysis: Water, Soil and Air. Edition,
2. Pubiisher, Agro Botanical Pub.

Standard Methods for Examination of Water and Wastewater. (2017). APHA -
WEF.

Trivedi, P. K and Goel, P. K. (1984). Chemical and Biological Methods of Water
Pollution Studies. Environmental Publication.

Zhang, C. (2007). Fundamentals of environmental sampling and analysis. john
Wiley & Sons.

Formative Asscssment — Practical Internal Assessment = 50% (25 Marks)

Assessmenl fil'_l_‘é%Si()l]/ type Weightage in Marks
End Semester Examination 509% (25 Marks)
Total 100% (50 Marks)
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© . E1: ENVIRONMENTAL CONSERVATION MOVEMENTS

Numnber of Theory Credits | Number of lecture hours/ semester

3 42

Content of OPEN ELECTIVE Theory Course 1 42Hrs
Unit-1 14
Environment: Definition, role of environment in shaping civilisations.
Interrelations between civilisation and environment - ecological
economic and socio-cultural.
Industrial revolution and environmental pollution. Globalisation and
environment.:l pollution. Modern agriculture and environmental
degradation
Development Definition, Growth and development. Population growth
and its imp.act on natural resources, Modernization and population.
Causes for industrialization, changing life styles, regulatory aspects of
industrialization, overall impact of industrialization on quality of human
life, negative nnpacts of industrialization and urbanization.
Unit -2 14
Developmeni and Environment: Types of development. Sustainable
development - Need, relevance in contemporary society.
Principles of Sustainable Development: History and emergence of the
concept of Sustainable Development, Definitions, Environmental issues
and crisis, Resource degradation, greenhouse gases, desertification,
invasive specics, wildlife depletion and social insecurity.
United Naians  Sustainable  Development Goals.  Strategies for
implementin;, cco-development programmes, Sustainable development
through - irade, ecconomic growth, carrying capacity and public
participation
Unit- 3 14

People movements: Types - Concept of environmental movements,
Definition, li-- i of collective action, the local grassroots movement level;
the social movement level; a cycle of protest.

Environmenial Movements: United Nations Conference on Human
Environmeni. 1972 - 'Limits to Growth'. The Brundtland Commission,

1987 - 'Owr Common Future'. The United Nations Conference on
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Environmen! and Development, 1992

Environmental Movements of India: Bishnoi Movement, The Chipko
Movement, Appiko Movement, Silent Valley Movement, Narmada Bachao
Andolan, Jun:le Bachao Andolan, Bee] Bachao Andolan.

Urban-bascd Fnvironmental Movements - Local case studies.
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391-394.
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Histoi+ of the Twentieth Century.

Nagendra, 1. & Mundoli, S. (2019). Cities and canopies: trees in Indian cities.
Penguin Random House India Private Limited.

Nepal, Pada:y (2009). Environmental Movements in India: Politics of Dynamism
and 1 nsformations, Authors press, Delhi.

Rachel Carsein (2002). Silent spring. Houghton Mifflin Harcourt.
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Figurces. Centre Science and Environment.

Sustainable Jdcvelopment in India: Stocktaking in the run up to Rio+20. (2011).
TERI for MoEF&CC.

Formative A ~cssment — Continuous Internal Assessment = 40% (40 Marks)

Assessment iccasion/ type Weightage in Marks
End Semester Examination 60% (60 Marks)
Total 100% (100 Marks)
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£ 0 1: ENVIRONMENT AND SUSTAINABLE AGRICULTURE

Number of Theory Credits | Number of lecture hours/ semester

3 42

content of OPEN ELECTIVE Theory Course 1 42Hrs
Unit-1 14
Environmen: - Definition, scope and significance.
Agriculture  Definition, scope and significance. Environmental basis for
agriculture .ind food. Agricultural patterns in India. Socio-economic
pressures o1t agriculture. Food security and food scarcity.
Types of agriculture - rain-fed cultivation and irrigation — water intensive
agriculture - Reservoirs and ground water exploitation. Conventional and
mechanised -oriculture.
Natural an chemical agriculture. Subsistence and commercial
agriculture. ; nvironmental effects of land use and landscape changes.
Unit- 2 14
Environment i determinants of agriculture - role of rainfall, humidity,
wind, topogr iphy and edaphic factors in crop selection.
Animal hust.indry - Dairy and poultry - role of transboundary species of
cattle in Indin scenario.
Pisiculture - i:nvironmental effects of intensive pisiculture.
Agricultural biodiversity: Crop diversity - Definition and significance.
Poly culturc i mono culture. Influences of green revolution on modern
agriculturai - acuces of India - Loss of agrobiodiversity - Influence of
transbound.s crops. Agricultural biotechnology - Genetically Modified
Crops - Inlfuence on environment. Pollination crisis. Integrated pest
management.
Unit - 3 14
Environmen: .| impacts of agriculture - Loss of biodiversity - soil salinity
_ fertiliser . i<l pesticide pollution, Climate change and global warming.
Erosion and - oblems of deposition in irrigation systems. Desertification.
Biomagnific.: 101 - Case studies.
Contempoia - Issues and management - Farmer distress - market
mechanisin-  natural farming methods/organic farming. Urban
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agriculturc sl hydroponics.

Ecological pmciples of farming Sustainable agriculture - Significance
of indigencs crops and cattle varieties. Watershed management.
Agricultural pohicies of India.

References
Altieri, M. .© {2018). Agroecology: the science of sustainable agriculture. CRC

Press

Campanholi €, & Pandey, S. (Eds.). (2018). Sustainable food and agriculture: An
integr.ated approach. Academic Press.

de Zeeuw, i1, & Drechsel, P. (Eds.). (2015). Cities and agriculture: Developing
resilicnt urban food systems. Routledge.

Eric L htlouse, Mireille Navarrete, Philippe Debaeke, Souchere
Verus o, Caroline Alberola. (2009). Sustainable Agriculture. Springer
Science & Business Media.

Kazim B. 1 Debash Sarkar Bidhan Chand. (2012). Sustainable Agriculture
and i ronment New Delhi Publishers,

Satyanaray. i1, T, Johri, B. N, & Prakash, A. (Eds.). (2012). Microorganisms in

sustainable agriculture and biotechnology. Springer Science & Business
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Songstadd, ©- Hathield, . L, & Tomes, D. T. (Eds.). (2014). Convergence of food
secun . energy security and sustainable agriculture (Vol. 67). New York:
Springer.

Formative A.ossment - Continuous Internal Assessment = 40% (40 Marks)

Assessmont - casion/type Weightage in Marks
End Semes: o inammation 60% (60 Marks)
iotal 100% (100 Marks)
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ESOF1: ENVIRONMENTAL POLLUTION

Nu:iber of Theory Credits | Number of lecture hours/ semester

3 42

content of OPEN ELECTIVE Theory Course 1 42Hrs
Unit-1 14
Environmet ! pollution: Definition, Types. Environmental contaminants
and environ ental pollutants. Classification of pollutants - on the basis
of physical properties and forms of their existence. Primary and
secondary polflutants, degradable and non-degradable, point and non-
point source- of pollution,
Xenobiotics 1nd persistent organic chemicals. Characteristics of peliution
- Large production quantities, usage involving leakages, toxicity,
persistence ol accumulation.
Air pollutios: Hiefinition, sources of air pollution and their effects on flora,
fauna, huc: oo beings and  materials. Indoor pollution, automobile
pollution, o.one depletion and recovery, global warming and climate
change. Loiion smog, Bhopal gas tragedy, Visakhapatnam gas leak and
endosulpha tragedy in Karnataka. Air quality standards - NAAQS, AQ],
Bharat Stage VI mission standards. Air pollution control measures.
Unit- 2 14
Water pollue o Delinition, sources of water pollution and their effects
on flora, fa. .. human-beings and materials. Surface water pollution -
Dissolved ¢ - cn, biochemical oxygen demand and chemical oxygen
demand. Ag: lture runoff and detergents as pollutants. Eutrophication.
Heavy metal +ilution - Minamata episode.
Ground wal.. pollution - fluoride, nitrate, Arsenic poliution and their
control. Wat+ quality criteria - specifications for drinking and inland
surface wate -« Water Quality Indices.
Soil pollutic:: Definition, sources and types. Soil pollutants - metals,
inorganic io: - and salts; and organic substance. Effects of pollution on
soil health . i productivity. Effects of pesticides on soil. Soil erosion,
types and co i ol
Unit-3 14
Noise pollut -+ Definition, sources and effects. Noise induced hearing

loss. Decibe!l « afc. Noise control measures.

Solid waste | - .tion: Definition, origin, classification and characteristics
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of solid wa:tc. Scgregation, collection, transportation and disposal of]
solid waste. “olid waste treatment and disposal - Composting, open
dumping, sar:itary landhll, mcineration, recycling and recovery.

E-waste: - D: Unition, sources, composition, recycling and disposal
methods. Ha - rdous wastle: Definition, sources, classification, effects and
disposal met :o¢ls.
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Figurc ¢ entre Science and Environment,
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House - AP Publishing Corporation.
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Formative As : -sment - Continuous Internal Assessment = 40% (40 Marks)

Assessment Cocasion/ Lype Weightage in Marks
End Semestc: bxamination 60% (60 Marks)
el 100% (100 Marks)
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B.Sc. (Basic/Hons.) Semester 2

Title of the Cc. .10 ES 1T2 - ECOLOGY - THEORY AND PRACTICE

Number of ' Number oflecture | Number of Number of practical
Theory Credit~ hours/semester practical Credits | hours/semester
4 : 52 2 52

Course objectives

To - velop competency in understanding the ecological principles

0 _ .
PSO1 goveining Lthe biosphere.
PSO 2 To in-till a knowledge of the Ecology and develop necessary analytical
skill+ 1o under ‘;Land Lhe ecologlcal systems.
PSO 3 To: fwate ami mspncto acquire contemporary undelstandmg and

skill:. teading Lo issue identification.

To i ulcate creativity and innovative spirit in the domain of human-
PSO 4 | environmmentinterface leading to vocation/entrepreneurial
opp:tunities.

Course outcomes

PO 1 Den: -istrate an entry level competence in understanding the ecological
dyn. .o and their influence on humans and anthropogenic endeavours.
PO 2 Den: istrate the ability to carry out ecological analysis in field
cone -ons/labos J{une and nnke applopnatejudgcmonts
PO 3 Abili v to understand ancl appreciate the role of ecology and system
dyn.:uesin specific habitats/agroecosystems.
y Sbeeiit g &
PO 4 Be a! ! o understand the demands and function in work environment
deal::iv with environmental systems.
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Content of Theory Course 2

52Hrs

Unit-1 14
Levels of ory nization, Ecology: Divisions of Ecology - approaches in
studying Ecol: v

Ecosystems - befinitions. Classification of ecosystem - Terrestrial and
Aquatic with ‘feir divisions. Structure of the ecosystem - Function of
ecosystem - ood chain - food web - bio-magnification. Ecological
pyramids — Ty o

Biogeochemi: .. cviles: Classification. Carbon and Phosphorus cycles -
anthropogeni. mflucnces on these cycles.

Energy flow i1 . ccosystem ~ productivity - trophic levels; Study of pond

and crop land - osystems; homeostasis and feedback mechanisms.

Unit -2 14
Community I+ logy: Definition, Characteristics of a Community - Species
diversity, gro il form and structure, dominance, relative abundance,
trophic struct . .

Population Fuiogy: Definition, Characteristics of Population: Density -
Natality - M.ortality - Age distribution - Growth form-Population
Equilibrium Biolic potential - Carrying capacity - Dispersal -
Dispersion - : - ulation Luctuations - Population regulation,

Unit- 3 14
Ecological suc.-ssion - Primary and Secondary succession - Natural and
man-influence | <uceession, - Hydrarch and Xerarch - Climax vegetation

and their th:rics: Ecotone and Edge effect; Ecological equivalents;
Ecotypes and i - ophenes; Ecological indicators.

Ecological Ni ii: Concept and Types of niches: Spatial, Trophic and
Multidimensi: i - Niche parameters: Form, Position and Width - Niche
Partitioning - i hized and Fundamental Niche.

Bjomes: Defit: ... and concept. Classification of biomes.

Unit - 4 14

Biotic and A: e factors: [nfluence Temperature, Wind and Water,
Edaphic, Topi: +aphic on floraand fauna.

Concept of Lir: ting Factors: Licbig's Law of Minimum; Shelford’s Law of
Tolerance andi ;e combined concept.

Evolution: Dt ition - Darwin’s postulates - Natural selection - Types -
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J

Industrial M - v - Pesticide resistance.

Co-evolution: unicry - Batesian and Mullerian mimicry, warning
colouration.
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Formative As: - ent = Continuous Internal Assessment = 40% (40 Marks)

Assessment (  caon/ type Weightage in Marks
End Semester amination 60% (60 Marks)
Teo 100% (100 Marks)
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Contentof Pi i«

Sampling
Samplin-
Quantit.
Quantiti::

Estimati:
Estimatic
method

8. Estimatii-
9. Studyol

A

10. Studyol:
11. Determi:
Index

12. Estimati
13. Identific.

References
Michael, P. (:

tical Course 2: List of Experiments to be conducted

ES 2P1: ECOLOGICAL ANALYSIS
(Total Teaching Hours = 52; Total Credits = 2)

hnigue of phytoplankton

htgue of zooplankton

. estimation of phyloplankton - Sedgwick-Rafter method
¢ estimation of zooplankton - Sedgwick-Rafter method

Determi:: 1ion of organic pollution - Palmer’s Algal Pollution index
ol primary productivity of a pond - Light and Dark bottle method

ol primary productivity of terrestrial vegetation - Chlorophyll

o primary productivity of grasses - Harvest method
mtcommunily - Individual count method/Quadrat method
qnal community - Line transect method

dion of species diversity indices -Simpson and Shannon's Wiener

ol carbon caplure and storage of trees
i ol ecological indicators

0. Ecological Methods for Field and Laboratory Investigations.

Tata M. .aw-11ill Publishing Co. Ltd.

Rolan, R. G. « ©73). Laboratory and Field Investigations in General Ecology.
Mactiti 1 Con

Standard Mceti o for Examination of Water and Wastewater. (2017). APHA -
WEF.

Subrahmany: - ~.S. and Sambamurty, A. V. S. S. (2000). Ecology. Narosa
Publisl:. i House.

Trivedi, P. K. .. ©.ocl, P K. (1984). Chemical and Biological Methods of Water
Polluti:- studies. Environmental Publications.

Formative A« .tenl - Practical Internal Assessment = 50% (25 Marks)

Assessment ¢ onon/ type Weightage in Marks

End Semestc. unination 50% (25 Marks)

LA
RIS

100% (50 Marks)
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Nun

ool Theory Credits

R CHANGE ANDITS IMPLICATIONS

Number of lecture hours/ semester

3 42

i ontent of OPEN ELECTIVE Theory Course 2 42Hrs
Unit-1 14
Climate Chan: - Delnition, scope and facts of climate change. Origin and
evolution of ... carth’s atmosphere. Composition and thermal structure
of atmosphc:  Weather and climate; Meteorological parameters -
temperature, - isure, precipitation, humidity, wind speed & direction.
Introduction @ i effects of various anthropogenic activities on earth’s
atmospherec.
Monsoons - | #imtion, Indian monsoons - seasons: Cold weather season
(Winter), the ol weather scason (Summer), season of advancing
monsoon (11 ramy scason) and season of retreating monsoon (The
transition se. ). Cyclones of the Indian region; El-Nino, La Nina and
their impacts
Unit- 2 14
Greenhouse .-t and global warming: Definition, impacts, major
greenhouse ;- sources and sinks of greenhouse gases; Urban Heat
Islands; Ozon. 1ot depletion and recovery, issues and remedies; ground
level ozone ai* v pollution; global dimming. Carbon footprint.
Impacts of ¢ Chnnite change: Increased surface mean temperature,
insect outbr: ceclor borne/zoonotic diseases, forest fire, reduced
water availal - intluence on agricuiture, increase in floods and drought
incidences, .-+ liodiversity and extinction of species, sea level rise.
Climate chan o food security. Vulnerable populations - The Kiribati
story.
Unit-3 14

Climate chan
change policr

(UNFCCC), '+

Developmeir:

Ministry of -

Action Plan «
Paris agrec:
climate chan:

Climate cha-

objectives. L1

gt policy frameworks - History of international climate
Snited Nation Framework Convention on climate change
United  Nations Conference on  Environment and
cergovermmental Panel on Climate Change  (IPCC),
Ccanment, Forests & Climate Change (MoEF&CC), National
“nrate Change (NAPCC), Agenda 21, The Kyoto protocol,
Sonowo of Conlerence of Parties (CoP). Evolution of

Cootnilions,

sdaptation and  mitigation:  Definition, scope and

o between development, climate change impacts, their
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mitigation .
Fu

Climate
Developmein
Developmen:

The
contls.

it -,il“»

Adaplation

adaptation. Clean Development Mechanisms; Green
Fund. United Nations Sustainable
Role of individuals in achieving Suslainable
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oSy

oent - Continuous Internal Assessment = 40% (40 Marks)

Assessmoent <

End Semest. -

ston/ Ly pe

Weightage in Marks

cooretabrem

60% (60 Marks)

100% (100 Marks)
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ESOEZ: i c o UUBLICHEALTHIN CONTEMPORARY SOCIETY
Nun. 4 Theory Credits 1 Number of lecture hours/semester
3 42
~utentof OPEN ELECTIVE Theory Course 2 42Hrs

Unit-1 14
Environment - od public health: Definitions of health and disease.
Perspectives individual  health: Nutritional, socio-cultural and
development  opects, Dictary diversity for good health; Human
devclopmeon: e~ for public health. Effect of quality of air, water and
soil on huma. b
Diseasesin ¢: - cmporary seciety: Need for good health - factors affecting
health. Type. discases - deficiency, infection, pollution diseases -
allergies, res: - covy, cardiovascular and cancer. Personal hygiene- food-
balanced dict - Ith effects of smoking, drugs and alcohol consumption.
Unit - 2 14
Malnutritions ~ o deficiency diseases and Mineral deficiency diseases;

Folic acid vv -+ ment during pregnancy; Food Safety- Adulterants and
preservative:  Costicide Tosicity: Endosulfan and DDT;  Genetically
Modified Fou.:

Non-comniu dincases and Lifestyle diseases - Diabetes and
Hypertensio:

Communic.i- cascss Deliintion, mode of transmission - pandemic,
epidemicand oenic diseases,
Vector born. o -vases: Plauge and Malaria; emerging diseases: Dengue,
Chikunguny: holy, Swine Flu, Bird Flu, Severe Acute Respiratory
Syndrome {* “iddle East Respiratory Syndrome (MERS); Zoonosis-
Leplospiro:: L Forest Disease (KFD) Toxoplasmosis and Nipah.

Unit - 3 14
Occupatior.: cooack Budding Syndrome; Noise and  Radiation;
Ergonomic - and Fatiue, Carpal tunnel syndrome (CTS); Methyl

mer. ury i
Crohn's dise.

Environmen:

Solid wasted. .

ey soaergistic effect; Trritable bowel syndrome;

catation and Hygiene: Safe disposal of human excreta;

b Sanittation value chain.
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Drug safetic i bdonude Tragedy; Antibiotic stewardship; New Delhi
Antibiotic-R- o superbug
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Formative Assessii. it Coutinuous Internal Assessment = 40% (40 Marks)

Assessment Occasion/ type Weightage in Marks
End Semester Exa anation 60% (60 Marks)
Total 100% (100 Marks)
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L Ll AND CONSERVATION

Number o: Fheory (redits | Number of lecture hours/ semester

3 42

Content of OPEN ELECTIVE Theory Course 2 42Hrs
Unit-1 14
Wildlife: Definition. sienificonce -~ Values of wildlife:  Ecological,
Economic, Cultura!, Acsthetio, Scientific, Recreational and Medicinal.
Biogeographical zones of India, Significant wildlife of India. Causes for
wildlife depletion PP (Habitat destruction, Invasive species,
Pollution, Populat::n  {huiian overpopulation), Overharvesting by
hunting and fishine lorest hres and wildlife depletion. Effects of]
depletion of wildlif  Hcological, Economic Socio-cultural. Urban wildlife.
Human-wildlife contiict aond nuinagement.
Categories of Wildliie [HCN 11ed data categories - Extinct, Extinct in wild,
Critically endange:: !, Undungered, Vulnerable, Near threatened, Least
concerned, Data deficient, Not evaluated. JUCN Red data book. Keystone
species, Flagship species, Uinbrella species. Priority species, Indicator
specics.
Unit - 2 14
Wildlife conservati:n- Neod for conservation of wildlife. History of]
wildlife conservati. i+ i ia-iir Biosphere reserves, National parks,
Wildiife sanctuaric v oeerves, protected areas, privately owned
wildlife reserves ... “:uzlc -pecies/single habitat-based conservation
areas, Area of spec.i! ~cieniiye interest {ASSI). Conservation practices -
Ex-situ and in-sity vonscrvaton. Captive breeding - Role of Zoos in
conservation. Comuuunity vonscerved areas - Devarakadu and Pavitra
Vana. Case studies: "roject tiver, Project elephant. Role of BSI and ZSI in
conservation.
Peopie and conserv.:tion: Traditional knowledge, Traditions and cultures,
Wornien and people’ participation in managing protected areas. Role of]
NGO+ in conservati.:: Loinseos o etion Institutions - Bird Life International,
GEF, JUCN, UNEPR, Wis, WWE- BNHS, WTIL
Unit -3 14
Wildtife tourism: * oo oape and relevance. Role of Zoos and

Botanical parks in “owiism il awareness creation. Bird and butterfly
watching. Positive il negstive impacts of wildlife tourism. Conflicts
refated to wildlife teavisn.
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Wildlife trade and leoislation Wildlife trade and impacts. The Convention
on International Tr.de i fielangered Species of Wild Fauna and Flora
(CITTES). Wildlife 1 nde Monsioring Network (TRAFFIC). Salient features
of Indian wildlife act 1977
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[ndia.
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Conservation by Sustiinable Use. Springer publication.

jedediah F. Brodie, Iric S, IPost, and Daniel F. Doak. (2012). Wildlife Conservation
ina Changing ¢ lunate Uhe University ol Chicago Press.
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Morrison, M.L., Block, W al sirickland, M.D, Collier, B.A, Peterson, M.]. (2008).
wildlife Stud: Desion, wpvinger publication.
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Penguin Rand i Hows o fudia Private Limited.
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of Economic ['se Sprize1 publication,

Underkoffler, Susan ¢ i Hayley R (Eds.). (2021). Wildlife Biodiversity

Conservation Muitiisciplinary and  Forensic Approaches, Springer
publication.
Pedagogy
Susosment Oceasie o Weightage in Marks
Formative Assessment
. 40% (40 Marks
Continuous Internal Ass. - wnent % (40 Marks)
Fnd Semester Exan: oo 60% (60 Marks)
Total 100% (100 Marks)

39ards



Formative Assessmern!

type

Assessment OQccasion

1A (2 Tests)

Assignments / Visit.

1)

Weightage in Marks

20 Marks
(10+10)

5 Marks

Seminars / Group

10 Marks

Attendance:
>75%-80% = | Marks
>80-85"y=2 Marks
>8594-90%=3 Marks
>00)%-03%=4 Marks
>0935% =35 Marks

Discussion
Attendance 5 Marks
Total 40 Marks
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W

AFEC: - NV: :NMENTAL STUDIES SYLLABUS
Numberof Theor [\ o of (cwture hour; Number of field work hours
Credits
2 45 5
Content ol i -§ 1 immnenféiStudies 45 hours

Introductics 1o Ensyronmental Studies

Multidiscipiniry na
Scope and o ortan
sustainabi. .. - oy
Ecosystems

What is an «cosyste

Energy flov moan

erosion and desertil

Deforestai ...
building . v
population:

Water: U d oo
water, floadi-,
& inter-stai]

Energy re.oooos

sources, v o alt
needs, cas: Hew
Biodiversiiv and

Levels «f
ecosystets

o0 of environmental studies

Concept of sustainability and
it

" Structure and function of ecosystem;
~ystem: food chains, food webs and

ecological =rocess o Case studies of the following
ecosysten«

at Forest cosystem,

e Grasshoslecosystem,

Cloresert - cosyslem,
Aquatic cuo-o. ieme o onas, streams, lakes, rivers, oceans,
estuaries)
Natural B ¢es onewable and Non-Renewable
Resources
Land resot oo~ ane . ad-use change; Land degradation, soil

GO

aned impacts due to mining, dam
L, lurests, biodiversity and tribal

expivitation of surface and ground
., conflicts over water (international

Lewable and non-renewable energy
sl enelgy sources, growing energy

servation

diversity:  Genetic, species  and
Biogeographic  zones of  Indig;
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Biodiversit: paiter ad global biodiversity hot spots.

India as .. mwega  odiversity nation; Endangered and
endemic spuocres ol fon

Threats Lo :hve: o1 Habitat loss, poaching of wildlife,
man-wildli «onfli© biological invasions; Conservation of
biodiversit - and  Ex-situ conservation  of

biodiversi::
Ecosystem et bio sily services: Ecological, economic,

¢

social, ethic b st and Informational value.

Unit 5 | Environmceatal Poliation

Environment il pe ations lypes, causes, effects and
controls: A oater, - -and noise pollution,

Nuclear horv o= ane uman health risks

Solid waste nranagcenl, Control measures of urban and
industrial vwaste

Pollution ¢ tudh -

Unit 6 | Environn:. ... Po 5 & Practices

Climate c¢li., wic warming, ozone layer depletion, acid
rainand i, osui Cnaccommunities and agriculture.

Environme o i Fnvironment  Protection  Act;  Air
(Preventic.. = onr.  of Pollution) Act; Water (Prevention

and contro! of Polluon) Act; Wildlife Protection Act; Forest
Conservation Act. Pernational agreements: Montreal and
Kyoto praosoeols ae o Convention on Biological Diversity
(CBD).

Nature vrcoo. oo U populations and rights, and human
wildlife costiectain D llan vontext

nit 7 | Human Coooooenng s s the Environment

Human peooationcowth: Impacts on environment,
human hecthmd o e

Resettieny v and 1o _oibitation of project affected persons;
case studic

Disaster 1o i Hoods, carthquake, cyclones and
fandslides.
Environim. . i Ginpke, Silent valley, Bishnois

of Rajasth.::

Environn oo el Zoie of Indian and other religions
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andculture oo

Envirommuo.ate con

Unit 8 | Field work
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Gadgil, M., & Guha, It [ 111973
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Routledge.
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Environment = o
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Grumbine, R. Edward oad i
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Zed Books.
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History of the fveatic!
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Philadelphia: =sder
Pepper, LL, Gerba, €00 i
Science. Acad i
Rag, M.N. & Datta, &« 00
Publishing Co. i1 Lid

Pres

Raven, P.H., Hassen ool b

Wiley & Sons.
Rosencranz, A, Diva: o0 -
India. Tripath 2
Sengupta, R (2005
developmein:
Singly, J.S, Singh, & :
Conservation = @ 5l
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Cadrows, L

nentalconservation

nication and public awareness, case

“Touchton Mifflin Harcourt.

~ s Fissured Land: An Ecological History of India.

'1999). Global Ethics and Environment, London,

S Pacific Institute for Studies in Dev,
ockhiolm Fnv. Institute, Oxford Univ. Press.

. and Carl Ronald Carroll. (2006). Principles of

derland: Sinauer Associates.

~iit, MUK {2013). Threats from I[ndia's Himalaya

. ie environmental effects of dams (pp. 29-64).

ng New Under the Sun: An Environmental
Cenbary,

< Unvironmental Studies (AECC). Sapna Book
(1971). Fundamentals of Ecology.
© il {2011). Environmental and Pollution

aste Water Treatment. Oxford and 1BH

Cor LRO{2012). Environment. 8th edition. John

“i 1. (2001). Environmental law and policy in
~onnies: Anapproach to sustainable

. Zu14). Beology, Environmental Science and
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QU ~TTON PAPER PATTERN

Sem ~i.se. Degree Examination,
( + Scheme-NEP Syllabus)
vironmental Science
PPN covmimesmerss
Paper Code..nanan
Time: 3 Hours Max. Marks; 60

Note: All parts are compuil s
FOTTON-A
1. Answer any Five ot the loflow (2x5=10)

SECTION-B
Write short notes on any five of low ing (4x5=20)

12 Lot On b e B

PART-C
Answer any Three of ihe (ol (10x3=30)
10.
11.
12.
13.
14.






