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roranng the gundelines and provisions outlined in the National Education Policy (NEP), 2020

R
e NEP envinnons ke education

more holistwe and elTective and to kry emphasis on the integration of Benery|

.
MY oducaton v atieonal

education  and experiential learning. The NEP introduces  holistic ang
aton that wonly help to dey elop
and maoral capacities of the students. The NEP 2
approach for the deve

multdesciplmany edue intellectual, scientific, social, physical, emotional, and ethicy)

020 envisages flexible curricular structures and learning based outcome

lopment of the students, By establishing a nationally accepted and internationally comparable
and courses framework, the NEP 2020 aims
academic mobility, angd enhance

credit structure to promote educational excellence, facilitate seamless

the global competitiveness of Indian students. Tt fosters a system where educational
recognized and valyed not on|
OPparunitics and vpening d

achievements can he ¥ within the country but also in the international arena, expanding

oors 1o students 1o pursue their aspirations on a global scale.

o the rapid advancements
domains of Environmental Science and

In response n science and technology and the evolving approaches in various

related subjects, the Board of Studies in Environmental Science at Tuljaram

Pune, has developed the curriculum for the first semester of F.Y.B.Sc¢.
science which goes beyond traditional academic
guidelines to ensure that studenis

Chaturchand College. Baramati -

Environmental boundaries. The syllabus is aligned with the NEP 2020

receive an education that prepares them for the challenges and opportunitics of the

21st century. This syllabus has been designed under the fram
into conside

'E]

ework of the Choice Based Credit System (CBCS), taking
ration the guidelines set forth by the National Education Policy (NEP) 2020, LOCF (UGC), NCxF, NHEQF,
rof. R.D. Kulkarni's Report, Government of Maharashtra’s General Resolution dated 20th &

pril and 16th May 2023,
and the Circular issued by SPPL. Pune on 315t May 2023,

In today’s rapidly changing world, a Bachelor's degree in Environmental Science offers ample opportunities

for individuals passionate about making a positive impact on the environment and understanding the interrelated

systems governing the planet, As the global population surzes and natural resources dwindle, the need for professionals

skilled in environmental management, conservation, and sustainable development has never been more critical, With
a strong foundation in critical thinking, problem-solving. and interdisciplinary understanding, Environmental Science

graduates can pursue a wide range of rewarding careers in various sectors.

I
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One of the most prominent careers in this feld is thal ol an Environmental Sciemist. This role entails conducting
research and analysis o wentify, monitor, and mibigale environmental hazards, develop sustainable [aned, water, and
wasle management practices, and inform public policy on environmental conservation. Industrics such as mining, oil
and gas, chemical production, and urban development actively seek Environmental Scientists to ensure comphiance

with environmental regulations and reduce their ecological footprint.

Environmental Consulting is another avenue that combines scientific knowledge and problem-solving abilities
Lo help businesses, nonprofits, and governments develap ceo-conscious strategies and innovative solutions to mitigate
enviranmental risks, These consultants play a crucial role in developing and implementing sustainable practices that
meet legislative and social expectations. Environmental education nnd awareness are now more significant than ever.
Environmental Science graduates can contribute as educators in schoals, colleges, and community organizations,

a:reating En‘r'il‘ﬂl“lt‘l!tnl'.aﬂ}' literate cifizens that can make informed decisions ahout the plane’t's future.

Overall, revising the Ervironmental Science syllabus in accordance with the NEP 2020 ensures that students
receive an education that is relevant, comprehensive, und prepares them to navigate the dynamic and interconnected
world of today. It equips them with the knowledge, skills, and competencies needed to contribute meaningfully to

society and pursue their academic and professional goals in a rapidly changing global landscape.

AES's T.C.College [Empowered Autanomous ), Baramati, CRCS Syllabug 2023 Partern NEP2020
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PSOL. Critical Thinking- Students will demonstrate un understand major concepts of Environment jn
assoctation with multidisciplinary subjects such as physics, chemistry and mathematics ete. Understood
the basic concepts, fundamental principles. and the scientific theories related to various scientific

phenomena and their relevance in the day-to-day life.

FS02. Effective Communication- Development of various communication skills such as reading, listening

speaking. etc., which we will help in expressing ideas and views clearly and effectively.

PSQ3. Social Interaction- Devetopment of scientific outlook not only with respect to science subjects but

also in all aspects related to life.

PSO4. Effective Citizenship- Imbibe moral and social values in personal and social life leading to highly

cultured and civilized personality,

FS05. Ethics- Follow the ethical principles and responsibilities to serve the soeiety.

PS06. Environment and Sustainability- Understand the issues of environmental contexts and sustainable

development.

PSO7. Self-directed and Lifelong learning- Students will be capahle of self- paced and self-directed learning

aimed at personal development and for improving knowledge/skill development.

AES's T.C.Colles (Empowered Avtonsmons}, Baramal CBCS Syllabus 2023 Pattern NEP2020
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Anekant Education Society's

Tuljaram Chaturchand College, Baramati
(Empowered Awiononans)

From 2025-26 to 2027-28

Sr.No. Name - Dcsignatiu_n 7
l. Ms. Surashri Sonawane Chairman ]
2 Ms. Aruna Kadam . Member o
‘o Prof D, Ajit Telave | Member |
4, Dr. Deepali Nimbalkar Expert from SPPU |
s, Dr. Asawar Jadhay Expert from other University
i Dr. Rachana Ingavale . Expert from other Eniwrsit}'—
T Dr. Ganesh Kadam Industry Expert
8. | Dir.Nzeta Dhane Academic [nvites
9, | Ms. Bhavina Upadhvay Alumni |
Lo, 1 Ms. Vaishnavi Lonkar Student Representative
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__ DSC-1(General) =101-GEN Al L
DSC-11 {General) -101-GEN —e- Theory 4
e Basics of Environmental Theory 02
DSC-1T1{General) ENV-IOL-GEN Science _
L | ENV-102-GEN |Environment Science Practical-l| Practical 02
| Open Elective (OE) ENV-103-OF  |Disasters and their Management| Theory 02
I Skill Enhancement Course (SEC),  ENV-104-SEC | Introduction to lab instruments | Practical ﬂz_l
Ability Enhancement Course 5 " ; ¥
_ CAEC) ENG-104-AEC s Ieory 02
- ENV-105-VEC
Value Education Course (VEC) Environmental Education Theory 02
Generic Indian Knowledge o ]
System GEN-106-1KS — Theory 02
(GIKS) I
| o Total Credits ZE
11 DSC-l (General) ENV-151-GEN — Theory 04
DSC-11 (General) ENV-151-GEN  — | Theory | 04
DSC-111 {General) . ENV*_]:{I:{_EEN Fundamentals nll.lz.fa».'irunmcnml. _-;l:hcur}- ny
Biology -
EMV-152-GEN  [Environment Science Practicald Practical 02
I
"~ Open Elective (OF) ENV-153-OF  [Environmental Managementand | Practical | 02
Safety
Skill Enhancement Cowrse (SEC)H  ENV-154-5EC ;"?:LL:-ifninuhlc Apreultural Fr:;ctit:n'- | I‘ruf[f_cal _ﬂ:
Ability Enhancement Course ENL::—!. S4-AEC - 'l'hur_lr'.: 2
(AEC) e } i
Value Education Course (VEC) COS-155-VEC  [Digital and technological solutions | I‘huuﬁ- 02
ce YOG/PES/CUL/MN | To be sclected from the CC Theory |02
. Baske
SS/NCC-156-cC | " |
Total Credits 22
- - 44
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Major Mandatory EN‘u’-zui-MR M
hajor Mandatory ENV202-MRM Meiibgctnest
].11 . o Environmental Pollution-1 Theary oz
gjor Mandatory  [ENV-203-MHEM Practicals based on ENV-201-MIM|  Practical 0z
Vocational Skill ENV-204-VSC _SMENVEIDMA__ -
Course (VSC) - Practical based on Organic farming | Practical a2
L Tﬁ“_‘?;ﬁﬂ!ﬁﬂ ENV-205-FP B Ficid Project Practical | 02
- EMNY-206-MN Man asnd Envieonment Theary 02
inor ENV-207-MN Basic Practicals in Environmental] Practical nz
science
Open Elective {OE)  |[ENV-208-0FE Initintives for Environmenial Theory Iz
- Management
Subject Specific ENV-200-TK5 Environment, cultural values and | Theory 02
Indian Knowledge Society '
System (IKS5)
Ability Enhancement | MAR-210-AEC/ Theory 02
m Course (AEC) HIN-210-AECY {Any Une)
SAN-210-ARC
(5.0) .
Co-curricolar Course | YOGIPES/CUL/NSS /NCC- | To be continued from the Semester 0z |
| (CE) 1I-CC < ]
Total Credits Semester - [11 21
ajor Mundatory Enazi |-MRM Solid and Harardous Waste Theory 02
Management _
F'-dn_inr Mandatory EWV-252-MRM Environmental Pollution-[1 Theary 02
Major Mandatory FNV-253-MRM Practicals based on ENV-251-MIM | Practical 02
- and ENV-252-MIM ]
Vocational Skill EMV-234-VEC Urganic farming Theory 0z
Course (VSO |
Community ENV-235-CEP Community Engagement | Practical 02
Exgagement Project (CEP)
Frojecti CEP) 1
Minor [ENV-256-MN Basics of Environmental Theory o
Geoscienee and Biology |
Minor ENV-BTMN Practical Practical | 02
couese on Envirenmental
tiepscience and Biology
Open Elective (D) [ENV-238-0F Eco-Friendly Practices Practical 02
Skill Enhancement | ENV-239-5EC Practicals on Waste Management | Praclical 02
Course (SEC) |
Ability Enhuncement MAR-260-AEC! Theory oz
Course (AEC) HIN-260- AEC | Any Onel
| e E— Gl
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wim

ENN-T01-M I

5.1.1_owl"-u11slnlmj.- - —_re Theory I
e ¢ . 1 _ .
Major Mandotory ENV-302-MIM - Wildlife Biology Theory | 02 |
- Major Mandator ~ ENV0-MIM  [Geoscience TTheory | 02
Major Mandatory ENV-304-MIM _ [Nature Conservation | Theory | 02
Major Mandatory ENV-305-MIM _[Practical based on ENV-I0IMIM | Practical | 02
, . to ENV-304-MIM (I | E—
Major Elective (MIE) ENV-306-MJE(A ) Environmental Governance, [aws
R R T T —_— ...___.IE“EEIHW = — . Theaory
Mujor Elective (MILE) ENV-306-MJE(B) Environmental Biotechnology | (Any two) | 04
Major Elective (MIE) ENV-306-MJE(C) Remote sensing GIS and
y . muodeling _
Minar ENV-311-MN  [Water and Soil quality Theory | 02
Minor ENV-112-MN  |Practical based on Water and Soil | Practical 02
e ; iquality
Vocational Skill Course (VSC) [ENV-321-VSC  |Practical based on Environmental | Practical | 02
} - Microbiology |
Field Project(FF} ENV-135-FP Ficld project Practical | 02
Total Credits Semester-Y, 12
Major Mandatory EMV-351-MIM Climate Change Theory 02
Mejor Mandatory ENV-352-MIM  Analytical Methods Theory 02
mj"nr Mandatory ENV-353-MIM  Sustainable Development Theory 02
Major Mandatory ENV-354-MIM  Environmental Staistcs ' Theory | 02
‘Major Mandatory ENV-ISSMIM  Practical based on ENV-35IMIM| Practical | 02
to ENV-354-MIM
Major Elective(MJE) ENV-356-MJE(A) Environmental Safety and Risk |
Management Theary
Major Elective(MJE) ENV-356-MJE(B) Environmental Economicsand | (Any two) | 04
udit
V1 Major Elective(MJE) ENV-336-MIE(C) iSnil Health Management
Minar ENV-3SI-MN  |Air and Noise quality Theory | 02
Minor ENV-362-MN  [Practicals based on Air and Noise| Practical | (12
' quality
O Job Training{OJT) EWV-383-00T On fob Training Practicil 14
Total Credits Semester-VI | 22
Total Credits Semester-V+ V1 | 44

AES's TIC College ( Autonomous), Baramati
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Name of the Programme: B.Sc. Environmental Science
Program Code : USENV
Class sT.Y.B:.8e
Semester : VI
Course Type : Major Mandatory (Theory) \
Course Code : ENV-351-MIM

Course Name : Climate Change
No. of Credits 0

No. of Teaching Hours : 30

R e e - i S P R

1) Understand the anthro
sustainability
3

2} ldentify and evaluate the environmental, social, and economic impacts of anthropogenic activities and required
sustainability framework for mitigation of the same.

3) Realize scope, importance, and opportunities

4) Develop skills to critically anal

3) Explore strategies for raisin

6) Examine global disparities
and equity.

7} Understand the role of international
climate change.

_

By the end of the eourse, students will be able to:

pogenic and natural drivers of climate change and future developments aspects for the

for climate change studies.

yze elimate change data and reports,

£ awareness and advocaling for climate action at local, national, and global levels.
in climate change impacts and contributions, and discuss concepts of climate justice

cooperation and the responsibilities of different stakeholders in addressing

CO1. Sensitize about Impacts of climate change and future goals and ol sustainability.

CO2. Aware of various policies and agreements regarding these two aspects,

CO3. Understand Methodologies for impact assessments and current practices of the societies,

CO4. Help us understand why global temperatures continue Lo rise. how the climate affects us, and how we can
tackle this challenge before things get much worse,

CO3, Students will be able to define climate change.

CO6. Students will be able to analyze the global impact of climate change.

CO7. Students will be able to outline the process of climate change.

AES’s T.C.College (Awtonomous), Baramati S s



Department of Envirenmental Science LY. 5, Sem-VI

Teaching Hours

Unit-1- Climatic Svstems and Variations (100

-

Unit-2-Consequences and Challenges

Unit-3- International and National Organization for Climate Change

Global Climate System, Causes for Climate Change,

Internal Variability: Ocean Currents, Ocean-Atmosphere Variability, Volcanism, Plate Tectonics, Greenhouse
Gases

External Climate Forces: Orhital Variations, Solar Fluctuations

Evidence of Climate change, Extreme Events and Disasters

{8L)

Impacts on Life, Flora and Fauna

Glaciers and lce Sheets Melting, Climate Change and Water Scarcity, Coastal Ecosystem and
Vulnerability,

Ecenomics of Climate Change,

Climate Change in agriculture and health

(12L)

International Efforts,

UNFCCC and Conference of the Parties,

IPCC,

Kyote Protocol and Agreements (G-7, G-17)
Copenhagen Conference,

Glasgow Conference

Canfronting Climate Change: Policies and Efforts by India-
National Action Plan on Climate Change (NAPCC),

State Action Plan on Climate Change (SAPCC),

National Adaptation Fund on Climate Change (NAFCC),
Long Term Ecological Observatories (LTEQ) Programme.
Role ol NGOs

. The Climate Fix: What Scientists and Politicians Won't Tell You About Global Warming by Roger Pielke,

Basic Books (2010)

" The Climate Solution: India's Climate Change Crisis and What We Can Do About It by

Mridula Ramesh, Hachette India (2018).
This Changes Everything: Capitalism vs. the Climate by Naomi Klein, Penguin (2013).

; What Is Climate Change? {What Was?) by Gail Herman {Author), Tllustrated by John

Hinder liter, Penguin Workshop (2018).

. Climats Change Biodiversity and Green Economy by H.S. Sharma 8. Padmaja and

Ganesh Sharma, Concept Publishing Company Pvt. Ltd. (2013). 6) Climate Change by
Joseph Romm, OUP US (2018).

AES's TC.College {Autonamous), Baramari CBCS Syllabus 2023 Paitzrn as per NEP 2020
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Justification for the mapping
PO1: Disciplinary Knowledge:

AESs T.C.College { Autonomous), Baramari

ggl E‘-:;dﬂren;ai probability theory strengthens disciplinary knowledge.

CD;. Smd;::m ;m azstandlng of stansncal_ methods builds core disciplinary knowledge,

CDSI Undwsm:r ¥ f‘lﬂrj-: kno?-'-'tedge tu_mtcr;r:l‘ei environmental issues and processcs.

(_“Dﬁl s rllg thr-:.-*arth: r::lda[mnshlps Supports core knowledge in environmental science.
] cal modeling fnr_cnwmnmnntal problems reinforees subject-based learning. CO7:
Environmental studies foster disciplinary grounding in ecological principles.

PO2: Critical Thinking and Problem solving:

Coz. Interpreting and presenting statistical data enhances academic and scientific communication skills.

CO3, mecr; develap critical reasonin & through analysis of environmental data and research outcomes.
CO7. Conveying environmental jssues and solutions impraves both written and verbal communication skill

POS: Trans-disciplinary knowledge:

CO3. Students will integrate concepts from physics, chemistry, and biology to analyze environmental processes,
CO4, Students will relate environmental studies with social, economic, and policy dimensions. reflecting
transdisciplinary awareness.

CO6. Leamers will apply multidisciplinary approaches for environmental monitoring and assessment.

PO7: Effective Citizenship and Ethics:

CO3. Students will recognize ethical dimensions in environmental research and sustainable resource use. CO6
Learners will demonstrate environmental ethics through responsible laboratory and field practices

PO9: Communication Skills

CO3. Learners will communicate research findings and environmental information effectively

lo communilies
and stakeholders. strengthening public understanding of sustainability,

CBCS Syllabus 2023 Pattern as per NEP 2024



Qepartment of Environmental Science TYHSc Sem-¥

PO10: Project Management and Teamwork
COL. Students will gain eamwork experience through collaborative environmental projects.

PO1L: Digital Competence

Col,
cox
C0d,
o3,
Cog,

o7,

Students will utilize digital tools for data analysis and environmental reporting.

Students will apply ICT skills for environmental data representation.

Students will adopt digital mapping and analysis tools to interpret spatial data.

Learners will use modem computational tools to process and visualize environmental data.
Students will apply digital and analytical instruments for accurate measurement, data interpretation
reporting in environmental studics.

Students will present digital reports and environmental data using 1CT-based methods.

PO12: Life-long Learning
CO2. Students will develop curiosity and adaptability for continuous learning in the environmental field.

P'013: Environment and Sustainability

CO1. Students will understand the importance of sustainable development and conservation strategies. CO4:
Learners will apply eco-friendly practices to address local and global environmental issues.

Exaiy

AES's T.C.College (Autonomous), Baramati CBCS Syllabus 2023 Pattern as per NEP 2020
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Name of the Programme: B.Sc. Environmental Science
Program Code : USENV
Class : TYB.Sc
Semester .
Course T mi ‘
urse Type : Major Mandatory (Theory)
Course Code : ENV-352-MIM

Course Name * Analytical Methods
No. of Credits 12

No. of Teaching Hours : 30

1) To Learn about different cate
non-statistical, and their app

i} Develop skills in gathering data using various analytical techniques, ensuring accuracy and reliability,
) Learn to process and clean data w prepare it for analysis, including handling missing values and outliers.

43 !mer!:rre!l the results of analyses in g meaningful way, making connections between data and real-warld
implications,

5) Develop the ability to write cle
and recommendations.

) Understand and apply ethical principles in data handling and analy
responsible use of resulis, '

7) Stay updated on advancements in analytical methods and tools, and be ope
emerge.

gories of analytical methods, such as qualitative vs, quantitative, statistical vs.
ropriate contexts,

ar and concise reports summarizing analytical findings, including visualizations
sis, including data privacy, consent, and the

1 to adopting new techniques as they

By the end of the course, students will be able to:

COL. Explain the theoretical aspects of key analytical techniques and instruments use
but not limited to electron microscopy, X-ray diffraction, mass specirometry
synchrotron techniques).

CO2. Strategically plan analytical campaigns 0 apply to different types of samples and research objectives,
including selection of the most appropriate technique/instrumentation for the students’ research project.

CO3. Undertake the correct sample preparation and characterization prior to analysis by the chosen techniques
or instruments.

CO4. Design an analytical work-flow to acquire data and achicve the rescarch objectives of their project.

COS5. Process data from the chosen instruments and demonstrate understanding of the limitations and quality of the
data. Justify the approach taken to data processing. _
CO6. Write a clear and concise justification and description of the analytical techniques employed. suitable
for publication in a scientific journal.

d in geochemistry, including
and spectroscopy (including

AES’s T.C.College (Autonomous), Baramati CBCS Syllabus 2023 Pattern as per NEP 2020
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CO7. Stadents will understand  the  physiological functions that regulate the proper groowth and developmens
ol living things.

Teaching Hours

Umit-1 Analytical Instrumentation (10
«  Instrumentation technique and its principles. merits and demerits of the lechmques
= Spectrophotometry,
*  Colorimetry,
* Flame photometry and polarography
*  (3as chromatography
* lon exchange chromatography,
*  Alomic absorption spectroscopy.

Unit-2 Introduction to Soil and Water Chemistry. (10L)
«  Definition of soil, composition of soil,
Process of soil formation,
Types of soils, nutrient functions.
» factors affecting on soil
Chemistry of Water:
»  Unusual properties of Water
+  Hydrogen bonding in biological systems,
»  (Changes in water properties by addition of solute.
+  Cationic, anionic and nonionic detergents, modified detergents
Unit-3 Chemistry of Biologically Important Molecules (10L]

Protein structure and biological functions, enzymes, biosynthesis of DNA and RNA.
Chemistry of hydrocarban decay, environmental effects, effects on macro and microorganisms Surfactants.
+ lead and its compounds: Physical and chemical properties, behavior, human exposure

1) Environmental Chemistry- A.K.Dey New Age International publishers

2) Destruction of hazardous chemical- G.Lunn, E.B.Sandome

3) Hazardous substances in chemical lab-G.D.MuMivir

4) Essentials of Nuclear Chemistry. H. J Amnikar, Wiley Eastern Limited, 4th Edition.(1995) Course no. Title

Credits Semester |
5} Instrumental methods of analysis-Chatwal and Anand

-1 W
AES’s T.C.College {Autonomous), Baramati CBCS Syllabus 2023 Pattern as per NEP 2020
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Justification for Mapping
POL: Comprehensive Knowldge anil Undurslinding _ —
, . . {s in geac 3
CO1: Students gain foundational understanding of key anaJ}ru-:aI rechniques and instrumen 5i
ssenting comprehensive disciplinary knowledge: i oISV
representing comp h}asialugiﬂ:; functions regulating growth and development contributes 10 comprehensive
| understanding.

€07 Understanding p

hiological knowledge. .
CEE'EEIE::mSSEng d-ugz: ro goretical and concepiud
fessional, and Procedural Know

le of analytical chemisiry in science strengthens th

ledge

edural knowledge.

PO?2: Practical, Pro
Jied procedural and

retical proc

echniques demonsirates theo
rale instruments shows app

Col: Explaining analytical t
ecting approp

CO2: Planning anal ytical campaigns and sel

professional com petency.

C03: Correct sample preparation and characterization require hands-on procedural skills.
implementation of scientific procedures.

C04: Designing an analytical warkflow involves practical
€05: Processing data and understanding limitations reflects professional anl ytical practices.
Iytical techniques demonstrates procedural and documentation skills. CO8:
competency.

06: Writing justifications for and
Applying analytical chemistry in research and projects develops professional

PO4: Specialized Skills and Competencies
anced instruments and technigues
ch campaigns shows specialized methodological skills,

C03: Sample preparation and characterization reflect technical competency.

L:{N: Designing wgrkﬂﬂws demonsirates specialized analytical and project skills.
(*05: Data processing with undersianding of limitations cultivates specialized analytical skills.

CO6: Writing publication-ready justifications enhances specialized communication competencies

CO1: Explaining adv develops specialized knowledge.
(12 Planning resear

AES s T.C College (Au
L Colieg tonomous), Baramati
CBCS Syllabus 2023 Pattern as per NEP 2020
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POS: Capacity for Application, Problem-Solving, amd Analytical Reasoning

C02: Selecting appropriate instruments requires problem-solving and analytical reasoning.

(CO4: Designing workflows 1o achieve research objectives demonstrates application and analytical skills

COS; Processing and interpreting data involves applied reasoning and critical analysis.

CO6: Justifying analvtical techniques cultivates problem-solving in research contexis.

C0O7: Understanding physiclogical functions requires application and enalytical thinking,

(C(08: Expressing the role of analvtical chemistry in science involves application of knowledge 1o rescarch contexis.

PO6: Communication Skills and Collaboration
CO6: Writing clear, publication-ready descriptions develops scientific communication and collaboration skills.
POT: Research-related Skills

CO2: Planning research campaigns builds research-related planning skills.

CO4: Workflow design contributes to research skill development.

CQ3: Data analysis and interpretation reinforce research methodalogy skills.

CO6: Writing justifications and documenting methads enhances core research-related competencies, CO8:
Expressing the role of analytical chemistey fosters research awareness and reporting skills.

POS: Learning How to Learn Skills

CO2: Planning and executing analytical campaigns cultivates independent learning skills.

CO4: Workflow design nurtures adaptive and reflective leaming, CO6:

Writing justifications encourages self-directed learning,

CO8; Understanding analytical chemistry’s role enhances lifelong learning and conceptual growth,

POY: Digital and Technological Skills

(C05: Data processing using software and analytical tools develops digital proficiency.
CO8: Application of analytical chemistry may involve technological and computational methods.

PO11: Value Inculeation and Environmental Awareness

{01 Understanding analytical techniques emphasizes ethical and responsible research practices.

C02: Lab safety awareness fosters respect for human and-envirenmental welfare.

C03: Sample handling and eco-friendly practices build environmental consciousness.

CO4: Risk management and workflow planning demonstrate ethical responsibility.

C06: Documenting analytical methods ethically encourages scientific integrity.

CO8: Expressing the significance of analytical chemistry promotes scientific and societal responsibility.

PO12: Autonomy, Responsibility, and Accountability

C02: Independent planning of analytical campaigns cultivates autonomy and responsibility.
C05: Data analysis and evaluation require accountable decision-making.
CiO6: Preparing publication-ready justifications demonsirates responsibility and accountability in research.

PO13: Community Engagement and Service

COR: Understanding and communicating the role of analytical chemistry in science promotes broader scientific
enzagement and service to the community.

AES's T.C College [Autonomouws), Baramati CBCS Syllabus 2023 Patiern as per NEP 2020
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Name of (he Programme: B.Sc. Environmental Science .
Program Code : USENV
Class : T.Y.B.Se.

Semester : VI

gﬂﬂfﬂl‘ Type * Major Mandatory (Theory)

Course Code : ENV-353-MIM \
ourse Name : Sustai

- & stainable development

No. of Teaching Hours - 30

ing waste, and promoting renewahle

3) Pevel?p skills to evaluate the Ceonomic impact of sustainable development initiatives. including cost benefit
analysis and long-term economic planning,

4) Learn methods for ENgaging communities in
planning and stakeholder analysis,

3) Famllzari?:e yourself with international agreements and frameworks refated 1o sustainable development, such
as the Paris Agreement and the SDGs.

6) Develop skills 1o identify and
technological advancements and

7) Learn how to advocate for sustai

sustainable development processes. including participatory

implement innovative solutions to sustainabil
creative problem-solving,

nable practices and policies at loc

ity challenges, including

al, national, and international levels.

By the end of the course, students will be able to:

COL. Students will be able to define sustainabilit

COZ. Students will have an understandin
needs.

CO3. Students will be able
challenges in a global context.

CO4.Students will identify, act on, and evaluate their professional
appreciation of interconnections amaong economic, environmental,
COS5. Students will have an understanding of their social respansibi

CO6. Students will be able to analyze power, structures of
communal life,

y and identify major sustainabi

ity challenges,
g of the carrying capacity of BCOsysie

ms s related (o providing for human

to apply concepls of sustainable development 1o address sustainability

and personal actions with the knowledge and
and social perspectives.

lity as future professionals and citizens.
inequality, and social systems that govern individual and

CO7. Students will be able to recognize the global implications of their actions.

- B 5773 Py as per WEP 2020
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Teaching Hours
- | Introduction, Goals and Issues (0L

«  Sustainable Development: Definition, Evolution and Principles

«  Strategies for Sustainable Development,

+  Sustainability and Homan Development,

s Tools for Sustainable Development,

Sustainable Development Goals,

o  Criticisms in Sustainability,

s  Women and Gender Equality,

* Roll of women and youth in environmental protection.

Unit -2 Environmental Conservation, Management and Strategies for Sustainability (10L)
» Technical Skills in Environment and Sustainability,
» Preservation of Biclogical Diversity,
+ Sustainable Forest Management,
» Challenges in Energy, Food and Agriculture.
»  Cultural Elements in Sustainable Development Frameworks,
¢ Human Centered Designs in Sustainability, The 2010 Agenda.
+ Environmental management and innovation strategies.

Unit-3 Recent Trends in Sustainability and Green Building (1aL)
 Appropriate Technology and Sustainability Science,
» Consumption and Production Patterns,
»  Sustainable Transport,
» Ecological and Carbon Feotprint for Sustainability Measurement,
o  Sustaimability in Policy Design.
« Introduction of green building, Features, Goals, design, material and energy efficiency,
o Examples, Impacts, Role of Green building in environmental protection,
s The Indian Green Building Council (IGBC).

|. Chaturvedi 22003}, Energy, Environment and Sustainable Development, Concept Publishing Company,
Mew Delhi

2. Environment and Sustainable Development by M.H. Fulekar, Bhawana Pathak, R K Kale, Springer Nature
(2013).

1. Sustainable Development in Digital Era by Dr. Aparna Mishra, Dr, Vikas Dahiya, Dr. Kamini Tandon, JSR
Publishing House LLP; (2019).

4. The Age of Sustainable Development by Jeffrey D. Sachs and Ban Ki -moan, Columbia University Press
(2015},

5. Target 3 Billion: [nnovative Solutions Towards Sustainable Development by APJ Abdul Kalam, Srijan Pal
Singh. Penguin India (2011)

AES's T.C.College (Autonomous), Baramati CBCS Syllabus 2023 Pattern as per NEP 2020



PR o8 Fnsvmonmiental Sconce

Mapping of Program Outcomes with Course Outeome,

1’-I'u_grunm|u Outeomes (T'0s)

Course ' POL | P02 | po3 ' PO4[ P03 | PO6 | POT | POS | POY | POIO | PO
Outcomey | | B
7 T O O O s e B 3
€2 13 1T 15T V(s a1 [ 3
RS N N e N B i
S04 1 313 1T+ A E | 113 ] 3] 1 ' 3
N S R T i B L]
et 3 i s s T i I I
e TR v 5 [N '
Justification for Mapping
PO1: Com rehensive .
thearetical

; knowledge of analytical techniques, physiological functions, and the
role of analyiica chemistry, building strong disciplinary foundations.

ques. planning campaigns. sample preparation,
chemistry in prajects foster procedural competence and

POy Specialized &
COI-CD6, COs: 5
instruments, and ¢

kills and Competencies:
pecialized technical skills g

: re developed through w
Gmmunication of analytical

orkflow design, sample preparation, advanced
chemistry prin ciples,

FO5: Capacity for Application, 'thlem-ﬁolving, and Analytical Reasoning:
CO2, CO4-CO8: Selecting instruments, workflow desisn, duta

: . processing, and applying analytical knowledge
strengthen analytical reasoning and problem-solving abilities.

PO6: Communication Skills and Collaboration;
CO6: Writing justifications and documenting methods fosters clear sciemtific communication and collabaration
skills,

FO7: Research-related Skills:

COZ, CO4-CO6, COS: Planning research cam paigns, designing work flaws. data analysis. and documenting methods
cultivate strong research competencies,

POB: Learning How to Learn Skills:

CO2, CO4, CO6, COS; Planning and executing campaigns,

workflow design, writing justifications. and
understanding the role of analytical chemistry promote sell-directe

d and lifelong learning.

S TR Ty ——— CBCS Syllabus 2023 Pantern as per WEF- 2024
a5 LC College (A s
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pO9: Digital and Technological Skills:
C03. COR: Data processing using software and analytical wols develops digital and technological pralicienty

pO1L: Valoe Inculeation and Environmental Awiareness:
CO1-CO4, COBb, COB: Ethical research practices, lab safety, eco-friendly procedures, workflow planning, and
communicating scientific significance foster ethical responsibility and environmental awareness.

PO12: Autonomy, Responsibility, and Accountability; )
€02, CO3, CO6; Independent planning, accountable data evaluation, and preparing puh]icaliun-wﬂd}'l
develop autonomy and professional respansibility.

yatifications

PO13: Community Engagement and Service:
€08 Communicating the societal and scientific significance of analytical chem
engagement and service,

istry promofes community

ks

SACS Syllabus 2023 Pattern as per NEP 2020
AFS's T.C.College { Autonomous). Baramati CBCS Syllabus 2023 per
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Name of the Programme: B.Sc. Environmental Science N
Program Code : USENV

Class ' T.Y.B.Sc,

Semester : VI

Course Type » Major Mandatory (Theory)

Course Code : ENV-354-MIM

Course Name : Environmental Statistics
No. of Credits :2

No. of Teaching Hours : 30

M

_.Inderst:'md fundamental statistical concepts such as descriptive statistics, probability distributions, and
inferential statistics,

2) Understand how to ensure ¢

At quality, manage data effectively. and address issues related to missing or
crroneous data,
) L::;?rn techniques for visualizing environmental data, including histograms. scatter plots, box plots, and time
series graphs.

4)

Assess the strength and direction
coefficients,

3) Apply cluster analysis techn i i ints and i distinct patterns or
calegories. .

6) Use ime series models tom

T} Apply statistical methods 1
practical experience.

of relationships between environmental variables using correlation

ake predictions about future environmental

conditions based on historieal data,
o real-world environmental problems and

case studies. integrating theory with

By the end of the course, students will be able to:

CO1.To finds the probabilities of various events.

CO2.Compute various measures of central tendency, dispersion, moments, skewness and kurtosic,
CO3. Compute correlation coefficient, regression coefTicients and 1o interpret the resylis.

CO4. Compute the correlation coefficient for bivariate data and interpret it

COS5. To fit linear, parabolic and exponential curves o the
variables. |
CO6. It helps to students to environmental problems in terms of mathematical modeling to understand the impact of
the chosen variables under study and show the direction of change in positive or negative manner. .
CO7. Allowing researchers to gain an understanding of environmental issues through researching and developing
potential solutions to the issues they study,

bivariate data 1o mvestigate relation between two

AES’s T.C College (Autonomous). Baramati CBCS Syllabus 2023 Panern as per NEP 2020
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Teaching Hours
Unit | :Population and Sample i

« Definition of Statistics, Scope of Statistics in environmental Scienee.
= Population and sample: Definition of population ans with illustration.
«  Methods of sampling —SRSWR. SRSWOR. Stratified, Systematic, cluster sampling and two-SIge sampling.

Unit 2 :Data condensation and representation 161.) o
. ® . . . - - . il
* Data: Types of data, quantitative and qualitative, atributes, variables, scales of measurement: nomin

ardinal, interval and ratio.

tion,

» Presentation of data: Classification of data, frequency distribution, cumulative frequency distribu .
Numerical

» Graphical representations: Histogram, frequency polygon, frequency curve, ogive Curves.
problems.

Unit 3 : Univariate data analysis (8L)
e Measures of Central Tendency: Mean median and mode for ungrouped and grouped data. Geomelric mea,
Harmonic mean. Numeric problems.

« Measures of Dispersion: Range, Variance, standard deviation, coeflicient of variation
= Moments, Skewness and Kurtosis,

Unit 4;: Correlation and Regression: (8L)

= Bivariate data ;
s Correlation; Concept of correlation, types of correlation Scatter diagram, interpretation of the type o

correlation from scatter diagram, Karl Pearson’s coefficient of correlation (r), Spearman’s rank correlation

coefficient.
e Regression: Linear and nonlinear regression models. Fitting of regression line (Y=a+bX), and fitting

of second-degree curve (Y=a+bX+cX?), Fitting of exponential curves of the type Y = ab® and Y = ax"®

|. Gupta and Kapoor: Fundamentals of Mathematical Statistics, Sultan Chand and Sons, New Delhi.

[ %]

Sarma K_V.$.(2001)Statistics made it simple: Do it yourself on PC. Prentce Hall of India, New Delhi.

B.L.Agarwal: Programmed Statistics, New Age International Publishers New Delhi.

o

AES's T.C.College {Autonomous}. Baramati CRBCS Syllabus 2023 Pattern as per NEP 2020
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Justification for Mapping

POIL: Com prehensive K

nowledge aml Understanding
All COs contribute stron

pPopulation, sample, Mmeasures, probability, and correlation representing a solid theoretical foundation.

POz Practical, Professional, and Procedural Knowledge

CO2.COS, CO7 are strongly related (3) hecayse

students apply data handling, corrélation, and probability tovls in
real or simulated professional

contexts,
COI1. CO3, CO4, CO6 are moderately

related (2) due 1o conceptual and procedural focys,

PO3: Entrepreneurial Mindset and Knowledge

Statistics nurtures decision-making and data-driven entrepreneurship,

CO7 has moderate linkage (2) as it connects data analysis with real-life problem solving and visk assessment,

Other COs have partial relation (1) as they indirectly support analytical thinking useful for entreprencurship.

PO4: Specialized Skills and Competencies

CO3I-CO7 have strong relation (3) since computation, analysis, and inge

rpretation demand technical and analytical
skills.

CO1-CO2 are maderately related (2) through data organization and presentation skills

{ ; 20275 Patern as per NEP 2020
AES's T.C.College {Autonamous). Baramati CBCS Syllabus 2023

gly (CO1-CO7) as they involve conceptual understanding of statistical fundamenials—
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pO5: Capacity for Application, Problem-Solving, and Analytiesl Reasoning
All COs strongly align (3] — statistics inherently develops logical, analytical, and guantitative reastning wsedl 1o

interpret data and solve problems,

PO6: Communication Skills and Collaboration
€02 and COT are sirongly related (3) because data presentation and interdisciplinary application involve
communicating statistical findings effectively.

€01, COS have moderate refation (2) through interpretation and reporting results.

POT: Research-related Skills
€02, CO3, CO4, COS, COT are moderately to strongly related (2-3) — they involve data analysis, comelation,
regression, and inference, all core research toals.

COI-CO6 support research planning (sampling, data represcntation).

PO8: Learning How to Learn Skills
CO7 has strong linkage (3)since it integrates multiple wols requiring self-leaming.

Other COs are moderately related (2) as statistical learning encourages continuous skill upgrading.

POY: Digital and Technological Skills
CO2-CO7 are strongly related (3) because data analysis and visualization afien invalve ICT tools (Excel. R, SPSS).

€01 is moderately related (2) since sampling can be simulated di itally.

PO10: Multicoltural Competence, Inclusive Spirit, and Empathy

€07 is moderately related (2) — applying statistics in social sciences fosters understanding of human and

cultural diversity through data. Others have partial refation (1).

PO11: Value lnculeation and Environmental Awareness
CO7 has moderate linkage (2} since applying statistics in community/environmental data analysis promotes social
responsibility.

Others have partial relation (1) indirectly through cthical data handling.
PO12: Autonomy, Responsibility, and Accountability

COS, COT are strongly related (3) — statistical analysis requires independent thinking and responsible reporting.

COC04, CO6 are moderately related (2)for independent data handling and interpretation.

AES"s T.C.College { Auonomous), Baremati CACS Syllabas 2033 Pattern as per NEP 2020



WL Rl
(g

LY
Prepartment of Eny wonmenial Sciened Iy Iy § ¢{<§
LTI

PO13: Community Engagement and Serviee
. . s 3 e enpintal fesiie cation, heal o
COYT has moderale 11|1L;1g_|; (2 is shatistics can tddress societal issues (L'du th, and ENVirg,

» Ehl
Others are partially related (1), as data understanding supports informed community participation.

f?"ﬁ

i

Rk

T ——— e

AES's T.C.College { Autonomous). Baramati CBCS Syllabus 2023 Pattern a< per NEP 2020
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Name of the Programme: B Sc¢. Environmental Science

Program Code : USENY

Class : TY.B.Sc.

Semester : V1

Course Type : Major Mandatory {Practical)

Course Code : ENV-355-MIM

Course Name : Practical based on ENV-351-M.IM to
ENV-354- MJM

No. of Credits +2

No. of Teaching Hours :@

R e e ]

b
2}

To learn controlling poliution in environment,

identify and apply practices and principles of a green economy 0 p
econamic efficiency.

To learn different analytical methods.

Plan and execute environmental audits, including defining audit seope. collecting
cnvironmental performance,

To learn and controlling global warming,

Prepare comprehensive and clear audit reports with findings, conclusion

for improving environmental performance.
Use theoretical knowledge and practical skills to address real-world environmental and economic challenges

romote environmental sustainability and

data, and evaluating

s. and actionable recommendations

effectively.

LLOurse G ieniyes

By the end of the eourse, students will be able to:

CO. Students understood handling of instruments,
02, Students understanding the basics for industrial purpose.

€03, Student understanding the sustainable farming practices.
CO4. Students will reduce their reliance on non-renewable energy, reduce chemical use and save resources.

COS. Students will aware to reduce pollution and waste reduction measures like reuse and recycling,

CO6. Know the impacts that climate change is having on the natural environment;
CO7. Understand how soil erosion may be made worse by climate change and could in turn |ead to further

AESS T College {Autonomous ). Baramali

climate change.

CBCS Syllabus 2023 Pattem as per NEF 2020
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NY-354- MIM
. -351-MJM to ENV-354 itions on plants.
Practical based on ENV-351-MIM e ental sircss conditions on pls
s for the impact of ¢

1 Measarements for the 1mps :

20 Estimation of carbon sequestration e
3 Studies on plants {acing pollutants from selec a6 sy
41 Impacts of éxtreme events in selected areas: A ¢ase ¢
5) Estimation of COD b
i : : i i o i I} i F{ﬂmc.p
6 Demonstration of alkali metals in various samples by
) Estimation of oil and grease from given mmE:iﬂ. i
8} Swdies on measurements of sustainable farming practices.

. signs,
of sustainability by using innovative approaches and desig
10} Designing of Green Building.

1) Measuremen

iy Measuremen

tof carbon footprint of electricity.

.. . i {OUEn al 20N,
123 Grouping of data and preparation of frequency distribution, histogram and frequency p YE

13y C alculating mean, median and muode for grouped and ungrouped data
14) Calculating variance,

standard deviation and coefficient of variation, correlation coefficient for grouped gny
ungrouped data
15 F

i

itting simple linear fegression. Ploiting scatter diagram and regression line

Visit: Visit 1o any Agricultural Research Institute and submission of report.

- APHA, AWWA, WEE. (2017). Srandeard Methods for the Examination
lic Health Associati

Edition). American pyp on. Washington, D,

2. Trivedy.R. K_ & Goel, P. K. (1986), Chemical and Biological Methods Jor Water Pollution Stuclies.
Environmenta Publications, Karad,

Allen, 8. E., Grimshaw, H. M. -(198Y), Chemical Analys

s of Ecological Materiuls (Ind
Edition). Blackwell Seientific Publicar ions,
i, Kudesia, V. P. (2014,

Air Pollution (Revised Edition). p
Gupta, S, P, & Kapoar, V, K. (2022}, 7 ittt of
Sons, New Delhi.

of Water and Wastewater (23rd

+ & Rowlang, AP

Fagati Prakoshan, Meepy,
Applied Statisiioy (4th Edition). Sultan Chand &

AES'S T.C.Col lege (Autonomeys ). Barammi

n
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Mapping of Program Outeomes with Course Chutcomes

Programme Outcomes (POs)

Course Il*m P02 | P03 | Pos [ P03 | PO | P07 POS| POY [POIN | POIT | POIZ POIS
Outcomes
ETRE
02 2
w0 2
co4 2
cos 2
2
3
3

I-\.ll

2

Eed

ey

I
I
! I

i
|
r

—iG==

|

[+

COb
co7
CO8

z

1

|
E
IE
1

A | e | ] Bl | el || g | s

e o= g ek | et | = [ | =

sl T s fa s

I
I
[
I
|
&
1
1

B | B | Bd | P | e | s

L Ll _..-J||...r L | e | ped
ol | Bl | B | Rl | ek | i | Lo
'U-'l|—

Justification for the mapping

PO1: Comprehensive Knowledge and Understanding (Disciplinary Knowledge)
CO1: Handling instruments develops core disciplinary knowledge in environmental seience and

sustainability practices, )
€02, CO3. CO4, CO7, CO8: Understanding industrial basics, sustainable farming, climate-related issues

enhance students’ foundational knowledge.

PO2: Practical, Professional, and Procedural Knowledge
CO|: Using instruments practically sirengthens procedural

skills.
C02, CO3. 004, CO8, CO8: Applying knowledge i industrial and environmental contexts builds

professional competence.

PO3: Entrepreneurial Mindset and Knowledge (Sucial Competence/lnnovation)

CO6: Understanding climate impacts encourages students 1o innovate solutions and recognize social
systems.

PO4: Specialized Skills and Competencies
COl, €02, €03, CO4, CO3, (06, COR: Skills in instrument handling, sustainable practices, and climate

mitigation enhance specialized competency.

POS: Capacity for Application, Problem-Solving, and Analytical Reasoning (Trans-disciplinary
Knowledge) COL. CO2, CO3, CO4, COS5, COS, CO8: Applying concepts of sustainability and climate
adaptation improves prablem-solving and analytical skills.

PO6: Communication Skills and Collaboration (Personal/Professional Competen ce)
04, CO6: Evaluating actions in @ holistic manner fosters teamwork and persanal responsibility.

POT: Research-related Skills (Effective Citizenship and Ethics)

AFS% T.C College {Autonomous). Baramati CBCS Syllabus 2023 Pattern as per WEP 2020



4
Pepamment of Fa ksl Svience Nicsl iy, "
: o W 15 encourages elhica AWarene,,
L COS. CO0. COR: Researching environmental impact Wiing
respunsibility,

I':i"I,

: bili
1"OS: Learning How to Learn Skills (Environment and Sustainability)

y . t learnin and lif
COL COL. COS: Reflecting on sustainability issues enhances independen Eane Hfslon
Adaptability,

PO9: Digital ang Technological Skills
CO4. COs: Using 1e

: i ntrol strengthens ...
chnological twols for monitoring resources and pollution contro BIhens digiyy
competencies

COl1. co7, CO8: Unde

i
PO11: Valye Inculeation ang Environmental Awareness fosters values of |
rstanding climate change and environmental consequences !
sustainability,

PO12: Autunom}'. Rnpunsibility, and Accountability
COl1, Coa, CO6. COg —, Handling

-
instruments safely, reducing resource use, and understanding climate

impact require autonomonys and responsible action,

PO13: Community |,
COS3, CO6 — Awaren
engagement

Ngagement and Servige

: ; ; ; i i
ess of pollution reduction and elimate Impacts encourages active community
and environmental service.
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wName of the Programme: B.Sc. Environmental Seience

Program Code : USENV

Class : LY B.Se.

Semester VI

Course Type : Major Elective (Theory)

Course Code + ENV-356-MJE(A)

Course Name t Environmental Safety and Risk Management
No. of Credits 7

No. of Teaching Hours ; 30

1) Understand the basic principles and concepls of environmental safety, including hazard identification,
risk assessment, and mitigation strategies,

2) Develop skills in identifying and assessing environmental risks using various methods. including
qualitative and quantitative risk assessment technigues.

3) Mdentify different types of environmental hazards, including chemical, bialogical, physical, and
radiclogical hazards.

4) Understand key environmental laws, standards. and guidelines that impact environmental safety and risk
management,

5) Learn to develop and implement mitigalion measures 10
impacts identified during impact assessments.

6) Apply technigues for monitoring environmental safety and risk management practices, including
inspections, audits, and performance metrics.

7) Apply theoretical knowledge o real-world scenarios and case smdics to develop practical problem-

address and reduce negative environmental

solving skills,

Uttt SRR A R R

By the end of the course, students will be able to!
0. Demonstrate a thorough understanding of fundamental environmental safety principles, including

hazard identification, risk assessment, and safety protocols.
€02, ldentify potential environimental hazards and assess their risks using appropriate qualitative and

quantitative methods,
CO3. Apply appropriate risk contro| measures, including engincering contrals, administrative controls, and

personal protective equipment.
("0, Develop comprehensive emergency response plans for various environmental incidents, including

spills, accidents, and natural disasters.
C0S. Conduct environmental impact assessments (EIAs) (o evaluate the potential effects of projects or

activities on the environment.
CO6. Demonstrate a commitment to environmental stewardship by promating responsible practices and

fostering a culture of environmental responsibility.
07, Apply theorelical knowledge to real-world scenarios. demonstrating practical problem-solving skills

and effective risk management solutions.

AES's TC College {Auonomeus). Bararmati CRCS Syllabus 2023 Pattern as per NEP 2020
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Unit-1 Introduction to Environmental Risk

-

T .-_||'|IJ -".;.."l.|_l..i.'|i'.: B o

Environmental sifery: Definition. Goals, Introduction. objectives,
Categonization of Industries (Red. Orange, Green, White) (MPCB)
Concept of Risk and risk identification,

Risk assessment and risk communication,
\ocation and mitigation strategies,
Potential of health risks in
Risk Management-
National policies,

industrial and de velopment processes,

Industrial eEnvironmental conditions,
Emissions and noise abatement,
Ecological risk assessment,

Unit-2 Fire Risk

-

-

: (10L)
Introduction ~Definition, Classificati

; on of fire. Causes, Detection and management,
The regulatory Reform (Fire safety) order 2005,
Fire contraol technologies.

Fire Audit.

Fire Risk and Management-
Fire Risk Assessment structure and Layout,
Fire signage,
Fire alarms and fire detection

Unit-3 Chemical Risk Assessment

(101

Importance of Chemical Safety. Basic laboratory riles and Salety.

Personal Protective Equipment {PPE),

Toxic Substances: Definition, Classes of toxicity, Effects of Toxic substances,
Chemical process safety —Decomposition and Runway Reactions

Chemical safety lechnologies. Case study in India,

Hazard Identification and Risk Management-

The Process of Risk Management.

Hazard Identification,

Evaluation (Risk Assessment, Risk Matrix).

Risk Control implementation,

R R e TR, B G S

AES's T.C College [Autonomous). Baraman

I} Computerized environmental modefling — J. Hardstay, DM Tailor & SEMetcall
2) Computerized aided environmental management — SA Abbassi and FIK han.

3) Environmental Governance: The Global Challege: By Lamont €. Hempel: Island Press { 1996)

: 2
4) Environmental Issues in India — A Reader; By Mahesh Rangrajan: Pearson-Langman Publ.(2007)

CBCS Syllabus 2023 Pattern as per NEP 2020
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&) Handbook of Favironmental Law, Acts, Guidelmes, Complianees. and Standards: Vol 1and 11 by Rk

Frivedy: IS publi 2004)

o International Envieonmental 1aw, Faimess, Ellectiveness and Workd Order, by FIli Louka, Cambridgpe.

{2006}

7) Global Environmental Governance: A Reform Agenda; by Adil Najam, Mihaela Papa. and Nadaa Taryab

(2006), Intemational Instiate for Sustainable Development (118D).Canada

) Environmental Governance and Regulation in India: by Ativeh Curmally; {Environment and Rehabilitation)

India Infrastructure Report2002

Mapping of Program OQutcomes with Course Outcomes

Programme Outcomes (POs)
Course | PO1 [ PO2 [PO3 [PO4 [ POs [PO6 | POT | POS [PO9 | POID  POLI | POI2 | POIS
Outcomes | | .
co1 s el elals]alz2ls[t] 1 3 [
IEIE AR ETER I R
€03 23|t |s | x]2a]1|a]lz] | 3 I I
C04 2 s v 3| 3aafr]22]"1 s |2 ] 2
cos | 2|3 [ 1|3 |32 [3lz2]2]| 3 [ 2 | 2
cos | 3 |2 (112 1z13 1 (2]¢v 3 3|3 |3
“co7r [ 3 |z |1 |2 |2 3|+ ]2 [ v[3 13 /)3 |3 |

Justification for the mapping
PO1: Comprehensive Knowledge and Understanding: )
€O, CO6, COT: Students gain foundational knowledge of environmental safety principles. stewardship, and

practical risk management,

PO2: Practical, Professional, and Procedural Knowledge: :
CO1-COS, COT: Hands-on application of risk assessment. control measures, EIAS, and emergency planning

develops procedurs] and professional skills.

P03: Entrepreneurial Mindset and Knowledge:
Mo direct mapping; COs focus on safety and envirenmental management rather than entreprencurship.

PO4: Specialized Skills and Competencies:
CO1-C05, COT: Develaping emergency plans, applying control measures, and conducting EIAS cultivate
specialized technical and analytical skills,

POS; Capacity for Application, Problem-Solving, and Analytical Reasoning:
COI-C0S5, CO7: Risk assessment, problem-solving in real-world scenarios, and decision-making during
environmental emergencies enhance analytical reasoning and problem-solving.

PO6: Communication Skills and Collaboration:
C0OC05: Applying control measures and developing ElAs requires effective collaboration and
communication with teams and stakeholders,

AES’s T.C.College (Autonomous), Baramati CBCS Syllabes 2023 Patlern as per NEP 2020
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Preparsment of by monmental Science Y K, Qﬁ&
PO7: Research-related Skills: T
’ T = T and ElAs reinforce research plannipy, |,
CO2 COS: Hazard identification, risk assessment, and ETA E g g
shills ‘ &
&>

o

POS: Learning How to Learn Skills: A4
t Learning Ho 3 : _ e .
COL CO2, CO4. COT: Students develop reflective skills Lhrnu_t_;h understanding safety Principle, ssy,
8 '-'I"I-

hazards, emergency planning, and applying knowledge (o practice. .
POY: Digital and Technological Skills: R
CO3-CO5. COT: Use of risk assessment software, simulation tools. and EIA platforms develops digitg
compelence, ‘

!
PO10: Multicultural Competence, Inclusive Spirit, and Empathy:

CO6: Environmental stewardship emphasizes respect for diverse communities and inclusive practices in
environmental man agement.

PO11: Valye Inculeation and Environmental Awareness:
COLl-COs6, COT7: Ethical ¢

isk management, sustainability awareness. and responsible practices foster
environmental and societal

values,

P2 Autonomy, Hnspmmihilir}r. and Aee
CO2, Co4-COT: Independent risk assessme
autonomy and accountability,

ountability: o _
nt, emergency planning, and professional responsibility cultivate

PO13: Community Engagement and Service:
CO4-COT: Emergency planning, ste

wardship, and practical application EnCoOurage engagement with
communities and service-oriented envir

onmental practices,

EL X R R

: 7 ]
i "BCS Syllabus 2023 Pawern as per NEP 202
AES's T.C.College (Autonomous), Barmari CBCS Syllaby
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Name of the Programme: B.Sc. Environmental Science

program Code : USENV

Class : T.Y.B.5c¢.

Semester : VI

Course Type : Major Elective (Theory)

Course Code : ENV-356-MJE(B)

Course Name : Environmental Economics and Audit
No. of Credits 2

No. of Teaching Hours : 30

omic environment in the context of development.
| decision-

I. To understand the meaning, scope, and need of the econ

2. To study the concepts of economic efficiency, cost, and cosl-benefit analysis in environmenta
making.

3. To learn about consumerism, poverty, and globalization and their impact

4. To identify and analyze factors influencing the economic environment an
economy.

5. To explore the application of economics in improving environmental quality through rural planning and

sustainable development.
6. To understand the methods of environmental valuation such as hedonic pricing,

travel cost method.
7. To study the importance, services,
EEZs in India.

_

By the end of the course, students will be able to:

on environmental quality.
d challenges faced by the Indian

contingent valuation, and

and national value of natural resources and issues refated to SEZs and

COl. Explain the relationship between cconomies and environmental sustainability and apply cost-benefit

principles in real-world contexts.
CO32. Assess the inflience of globalization, poverty, and consumerism on India’s economic and

environmental landscape,

C'03. Apply environmental valuation techniques {hedonic pricing,
to assess natural resource worth,

CO4. Evalugte issues and challenges in the management of natural resources and the functioning of SEZs

und EEZLs.
05, Conduct and interpret Environmental Audits and Appraisals, integrating environmental accounting

contingent valuation, travel cost method)

concepls.
06, Demonstrate understanding of Environmental Management Systems (EMS) and apply 1SO standards

in environmental monitoring and compliance.
CO7. Integrate economic principles, resource valuation, and management systems to formulate sustainable

environmental policies and decisions.

AES™ T.C College { Autonomous). Baraman CBCS Syllabus 2023 Pattern as per NEF 2020
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U a1 Meaning and need of Eeonomic Environment . i &

' Lusnomie and Dy clopment; Feonomic efficiency und Concept of Cost, " A
b st henetit analvsis; concept of Consimerism: \'L

Poverty and elobalization,

Factors mflue

. nEC cconamic environment
Challenges in Indian Feonomy

vpplication of ¢conom
Rural pi

165 W improve environmental quality-
anning an development,

I-_mrrnn:ncntal valuaton (Hedonic pricing. Contingent valuation and Travel cost M::thud] and d‘-‘":iﬁ-'lun \
Making

© o Agriculral environmen . Factors A fecting agricultural Environment.

Linit-2 F_'n'rirnnmental Audit N
Hasicg m‘Envirunmrmat Audit and ifs need

Types of Envira nmental Audies

Environmenta) Audit Procedure,

Environmenal Appraisal and Environmental Accounting
Case studies,

-
-
-

Unit-3 Environmental Management System (EMS)

* EMS definition, Envirenment Policy and components of EMS.
*  ldentification of environmental aspects and impacrs,

Legal and other requirements,
*  Training

L]

and awareness requirements,
Application of Environmental Standards, 150 standards,

Plant Diversity Hotspots in India (1997): PK Hajra and V. Mud _

Environmental Management (2005): Bala Krishnamoorthy: Prentice-Hall of Indig Pyt Lud., New Delhi,

Ecology and environm ent; PD Sharma, Rastogi publications, M_eerut, Tth ed —2004

Environmental Science; by-Santra $C: Central F‘ub]. New Dl:r”]I

Raymond F Dasmann, Environmental Cunsewaun‘n, John Wiley (1984).

Kato, M. The Biology of Biodiversity, (1999, Springer Verlag, Tokyao,

Katwal, P.C. and 5. Banerjee. Biodiv
- Agrobios, India.

Egsﬂi?gniidhy. K.V, An Advanced Textbook on R

Oxford and |BH Publishing, New Delhi.

gal; Botanical Survey of India

I-.'FI—

S RS

ersity Conservation — In Managed Forest and Protecied areas,

e

iodiversity — Principles and Practice. 9. (2003).

= }ll 203 Fﬂ. T A5 Do MNEP 2020
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Mapping of Program Outcomes with Course Outenmes

Programme Outcomes (POs)

“Counse | PO1 [ PO2 P03 [PO4 [ POS [ P06 | POT | POS [ P09 [ PO POl | POIZ | POLS
Outcomes

|

ot 3 |2 v [z [z [ v |3 1 [ T3 [z |2
e |2 [3 [ [3 T3 1 J2 |1 |t T 1z |1 [t |
co3 | s B 3 0 o v [ 3 23 ]
co4 > 13 T 3 3 0 3 1z |z |1 IERRE I
COos r 2 |1 [3 [3 [t |3 7 |1 Tz |1 ||
cos (2 [2 [ [z 2 [3 [3 |2 i e . I
cor 3 |2 [+ |2 [z v [t |2 [t [ T [z [t |

Justification for the mapping

PO1: Comprehensive Knowledge and Understanding

COL: Students demonstrate comprehensive understanding of natural respurces.
CO4. CO6: Provide detailed theoretical grounding in environmental EConomics.
CO8: Knowledge depth aids in specialized environmental research,

PO)2: Practical, Professional, and Procedural Knowledge
CO2: Learning environmental audit involves professional and procedural application.

€03, CO4: Apply developmental and ecanamic concepts in real-world sustainability conlexts.

POM4: Specialized Skills and Com petencies

CO2. (O3, CO4: Students gain competence in specialized environmental assessment and management tools.

rolilem-Salving, Analytical Reasoning

POS5: Capacity for Application, P
hrough economic and environmental case applications.

C01-C0O35: Students develop analytical reasoning [

PO6: Communication Skills and Collaboration
CO6: Students interpret and communicale environmental economics data effectively.

PO7: Research-related Skills

€04, COS5. CO8: Apply research methods and analytical tools to environmental palicy and ECONOMICS.

POS: Learning How to Learn Skills
COL CO4. COB, COB: Students develop autonomous and continuous leaming habits through interdisciplinary

study,

PO9: Digital and Technological Skills
CO4: Analytical economic modeling involves digital and data-based approaches.

AEREC.College tutninring), Tanma CBCS Syllabus 2023 Pattern as per NEP 2020
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Py 4
PO11: Value Inculeation and Environmental Awareness
COT, CO3. CO4.COS, CO6. CO8: All outeomes reinforee awareness of environmental cthics ang -
value systems,

PO12: Autonomy, Res

ponsibility, and Accounta bility
C

O1, CO3. CO6. CO7, COS: Encourage responsible environmental and economic decision-making,

PO13: Community Engagement and Service
CO3:

Emphasizes rural development and lacal community participation for sustainability.

EEFLN

" ‘RS S s NI2T Pantern as per MEP 2020
AFSS TO College ( Autonomowns), Baraman CRCS Syilabus 2023 Patern as pe
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Name of the Programme: B.Sc, Environmental Science

Program Code + USENV

(Class : T.Y. B.Sc,

Semester Y|

Course Type : Major Elective (Theory)
Course Code : ENV-356-MIE(C)
Course Name : Soil Health Management
No. of Credits 12

No. of Teaching Hours 1 30

(YIS Sem-VI

&

sl po =

Learn techniques for rainwater harvesting, irmgation scheduling,
Explore the classification and eauses of plant diseases and pests.

~3 T LA

Understand diffcrent pest management methods—nbiological, cultural,

Understand the composition, fertility, and nutrient dynamics of soil.

Learn methods for evaluating soil fertility and identifying nutrient deficiencies in plants.
Study the concept and significance of Integrated Plant Nutrient Management {IPNM),
Understand biclogical and mechanical soil and water gonservation measures.

and drainage managemen,

legislative, physical. and ch emical.

By the end of the course, students will be able to:

CO1. Identify major soil componenls and evatuate soil fertility through nutrient analysis.

02, Diagnose nutrient deficicncies in plants and recommend corrective measures.

03, Apply principles of Integrated Plant Nutrient Management for sustainable agriculture.

(04, Demonstrate understanding of soil and water conservation praclices suited for different terrains,
C03, Design small-seale systems far rainwater harvesting and effective irrigation scheduling.

(06, Classify plant diseescs and pests, and explain their migraction in the disease triangle.

CO7. Tmplement cco-friendly pest control techniques and evaluate pesticide impacts on the environment.

Topicsand Ee g Biins

Unit 1-

Teaching Hours
(4L}

« Composition of Soil - physical, chemical, and biological components.

Soil Fertility = concept, evaluation, and factors affecting fertility.

AFS's T.O Collepe (Auonomots), Baramatl

Essential Plant Nutrients - macro & micronuirients, their functions, and deficiency symptoms.
Integrated Plant Nutrient Management {IPNM] - coneept, need, and approaches.

CBCS Syllabus 2023 Pattern as per NEP 2020



&
Depantment of Environmental SClemce I'y Iy ‘Fe-{'“
LTl : fbb [:_.‘
B
Unit 2-
*  Inwroduction 1o Soil & Water Conservation — need and importance. ; i .
* Biological Measures — contour cultivation, strip cropping, vegetative barriers, shelterbelts, Sh"ﬁlng
cultivation,
* Cropping Systems — multiple, inter, and mixed cropping and their role in conservation
* Hill Slope Measures — contoar trench, bench terrace, and contour stone walls.
*  Rainwater Harvesting & In-sity Moisture Conservation — principles and techniques.
Farm Ponds, Percolation Ponds & Trrigation Management — scheduling, storage, groundwater re charge, 4
drainage, ’
Unit 3- (8L)
* Concept & Classification of Plant Diseases and Pests: Disease Triangle.
. Miji_:ll‘ Chemical Groups — chlorinated hydrocarbons, organophosphates, carbamates.
* Pesticide Use & Environment — risks, safety, and mitigation.
*  Integrated Pest Management (IPM) — principles, methods, and advantages,
*  Agroforestry & Ecological Pest Management — energy crops and sustainable balance.
Unit 4- (6L)
* Types of Industrial Waste — hazardous vs. non-hazardous;
Impact of Industrial Waste — effects an air, waler, and soil,
. S_tar,k Emission Control — techniques and emissian monitoring svstems,
* Effluent Treatment Plants (ETP) - components, process flaw, and functions.
* Sewage Treatment Plants (STP) - worki ng principles and reuse of treated water.
Unit 5- (4L}
*  Fertilizers — types, classificatio

= Effects of Excess Fertilizer Us

* Biofertilizers — concept, types, uses, a

*  Government Schemes — wiler conse

I. Brady, N., and R. Weil. The
Hall, 2008,

Sustainable Agriculture Network, 2007
3. Coleman, D. C., D. A. Crossley Jr.,

E. Thics, and G. S. Abawi. Cornell Soil Health
Cornell University, 2009,

n {mgnnjc#inurgani:r’::umph:x].

¢ — s0il degradation, water pollution &
nd importance in sustainable far
rvation programs,

Nature and Properties of Soils. Hth ed. Upper Saddle River. NI

L. Clark, A, ed, Managing Cover Crops Profitably, 3rd ed.

ond P F, Hendrix, Fundamentals of
Burlington, MA: Elsevier Academic Press. 2004,

4. Gugino, B.K,, O] Idowu. B. R Schindelbeck, F., M.

Management techniques.
ming,

fertilizer & seed purchase schemes, Soil Health Cund.

Prentice
Handbook Series Mo, 9. Belsville, MDD
Soil Ecoloay. 2nd ed.

van Es, B. N. Moebius-Clune, D. W. Wolfe. I
Assessment Training Manual. Edition 2.0, Ithaca:

5. Hall, M., and G. Roth, eds. The Penn State Agronomy Guide

AESS T.C College (Autonomous), Baramati

CBCS Syllabus 2023 Pattern os per NEP 2070
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6. Hooper. D et al. —Interactions between aboveground and belowground hiodiversity m wrrestral
s ccosystems: Patterns, mechanisms. and feedbacks.” BioScience 50 (200 1049-61.
< 7. Magdofl. F., and H. van Es. Building Soils for Better Crops: Sustainable Soil Management. Ird ed
Handbook Series No. 10. Beltsville. MD: Sustainable Agriculture Network. 2009,
* Journal of

8. Tisdall. I. M. and J. M. Oades. —Organic matter and water-stable aggregates in soils”
Soil Science 33 (1982): 14]-63.

9, Tugel. A, A, Lewandowski, D. Happe
Soil and Water Conservation Society, 2000,

10. Zehnder, G. Farmscaping: Making Use of Nature's Pest Management Services

vorArb. eds. Soil Biology Primer. Rev. ed. Ankeny. Towa:

Mapping of Program Outcomes with Course Qutcomes

Programme Qutcomes {Pa] o
Coares Ovicomes [FOT P02 705 [F04 [ POS | PO | PO7 | PO3 | PO% | FOi0 | POII | POI2 | POLS
co 3 2 1 2 3 1 3 2 | | 3 2 L 2_
Lz 2 3 1 3 3 I 2 2 1 I 3 1 2 |
s 2 3 | 3 3 I I 2 1 | 3 2 3
S [ 2 3 ! 3 3 | 3 2 3 | 3 2 3
cos 2 | 2 I 3 | 3 I 3 | 2 | 3 | 3 2 3
€os 2 2 1 2 3 3 3 2 1 | 3 2 2
 co7 3 [ 2 1 2 | 2 i 3 | 3 l v | 3 | 3 3
Justification for the mapping
PO1: Comprehensive Knowledge and Understanding
CO1—C07: Students gain strong disciplinary knowledge in goil fertility, nutrient management, conservation
practices. and eco-friendly pest control.
PO2: Practical, Professional, and Procedural Knowledge
irrigation design, and pest identification enhance

CO2-CO5, CO6: Lab and field techniques like nutrient analysis,

procedural skills.

PO 4: Specialized Skills and Competencics

COI—CO5: Students develop technical expertise in [PNM, water conservation, and irrigation scheduling.

PO5: Capacity for Application, Problem-Solving, and Analytical Reasoning
CO1-CO7: Apply integrated approaches to diagnose nutrient deficiencies, design solutions, and assess pesticide

impacts,

PO6: Communication Skills and Collaboration
CO6: Teamwork and reporting during disease/pest diagnosis enhance collaboration.

AESs T.C College ( Autonomous), Baramati CBCS Syllabus 2023 Pattern as per NEP 2020
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PO7: Research-related Skills ; .
COL. CO4. COT: Field experiments and analysis of soil and pest management Support research skil) d”‘*‘ﬂl.bﬁ

I _efl-
PO8: Learning How to Learn Skills

CO1, CO3, CO4, COT: Students adapt Lo evolving farming techniques and conservation praclices.

PO9: Digital and Technological Skills

COS5: Use of irrigation and water management technologies strengthens tech competency.

PO10: Multicultural Competence, Inclusive Spirit, and Empathy
CO3., COT: Sustainable and eco-friendly practices encourage sensitivity to farmers’ needs and local ecosystems,

Erﬂ-ll: Value Inculcation and Environmental Awareness
L{'.'I—_CG'?: Awareness of soil health, nutrient cycles. and environmental safety fosters responsible and cthical
practices.

PO12: Autonomy, Responsibility,
COL. CO3, CO5, CO7: Students

and Accountability
¢ _ independently plan, implement, and evaluate nutrient and pest management
nterventions.

PO13: Community Engagement and Service
CO3, CO4,

. COT: Students can contribute to rural development. community awareness. and sustainable agriculiural
practices.

LR L B

AES's T.C .College (Autonomous). Baramati CBCS Syllabus 2023 Pattern a5 per NEP 2020
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Name of the Programme: B §
a me: B.Sc. Environmental Science

Program Code :UUSEN

Class =F YRB\{

Semester :‘u’-[ -

Cours .

& urse Type : Minor (Theory)
ourse Code : ENV-361 Mlﬁr’

Course Name irand N

o= ; Jﬂ’h.z;ran{] Noise quality

MNo. of Teaching Hours : 30

Understand the composition, stru

I.

2.

3. Learn about human impacts on atmospheric processes.

4.  Understand sources, Lypes, and classificati

5. Explore various forms of air pollution—in

6. Learn methods for sampling and monitoring major air po

7 Undersiand working principles of air pollution cantrol cquipme

By the end of the cour
CO1. Describe the structu
02, Explain the effects ©
and El Nifio—La Mina.

O3, 1dentify major air pollutants, their sources, a
€04, Assess air pollution status using Air Quality
COs. Apply analytical methods for sampling and
CO6. Operate and evaluate pollutio
C07. Analyze causes and prupagar':un

Baramatli

AESs T.C.College { Autonoma Us ).

on of air pollutants an

se, students will he able to:
re and chemical composition
{ human activities on atm

monitoring of gasc

n control equipm
mechanisms O

in the atmosphere.

Study chemical and photochemical reactions occurring
including global warm

d their effects

dustrial, vehicular, and indo

of the atmosphere ar
ospheric chemistry.

nd their impacts on the enviranmen

Index (AQI) and Air Pollution Tole
ous and particula

ent such as scrub
i indoor and outdoor noise p

llutants such as 50z,
nt for particulates an

including global wa

bers, cyclones, and electrosta
allution.

CRCS Syllabus

cture. and dynamics of the Earth’s atmosphere.

ing and ozone depletion.

ar—and their control measures.

0, and particulate matier.
d gaseous pollutants.

1d refated meleorological phenomena.

rming, osone depletion,

t and human health.
rance Index (APTI).

te pollutants.
tic precipitators.
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Lmit 1 Air pollution
. "h'rc.mmg_ definition,

and importance of studving air pollution
= Sources of air

pollution ~ natural vs. man-made
& Magor air pothotants (SO, NOx, CO), PM. hvdrocarbons, ele.)

* Effects of air pollution on humans, animals, and plants
* Smog and acid rain

* Basic contro) measures for air pollution
& Aar Quality Indey LA

* A Pollution Tolerance Index (APTTY
* Introduction 1o analytical methods

Unit 2 Noise pollution

*  Meaning and t¥pes of soungd

*  Diflerence between sound and noise

*  Sources of noise pollution

=  Units and measurement of sound

*  Effecis of noise pollution on health

* MNoise standards and permissible limirs
&

Instruments used in noise measuremen|

Unit 3 Airand Noise Pollution contral

*  Concept of Air Pallution Control and Conirel at Source
Control of Particulate Pollutants and Settling Chambers
* Cyclone Separators, Fabric Filters, and Scrubbers
Electrostatic Precipitators and Guseous Pollutant Control
* Real-Life Applications and Pollution Control Devices

* Concept, Sources, and Effects of Noise Pollution

* Measurement of Noise and Permissible Standards

* Noise Control at the Source

= Control along Transmission Path and at Recejver End

* Urban Noise Management and Legal Framework

e e A 'l
CArningE Roimnes

(10L)

{LUL)

* Rao and Rao: Air Pollution Control Engineering,

* Environmental Pollution Control Engineering-C8 Rao, Wiley Eastern Lid., New Delhi, [996.

= C.5. Rao, Air pollution and control

* Environmental Noise Pollution-PF Cunniff, McGraw Hill, New York, 1987

AESs TC.Collepe { Autonomous), Baramat
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1 Pmng of Program Outeomes with Course Outcomes

- Programme Outeomes (POs)
e | .
Course | PO1 [ P02 [ P03 | poy | pos | I
{]5 ] | T8 i
Outcomes ] Pos [ ro7 | ros | ros | row [ ron | ron
I N N N I O T T 2 2
I N A I L O B D
[ cos 2 3 =1 3T , = i T 2 3
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Justification for the mapping

PO1: Comprehensive Knowledge and Understanding ; :
COI-CO7: Students acquire in-depth disciplinary knowledge of atmospheric structure, chemistry, and pollution

phenomena.

PO2: I'ractical, Professional, and Procedural Knowledge ) , y
CO4—CO6: Students apply sampling, monitoring, and equipment-handling techniques in real-world air quality

studies.

PO4: Specialized Skills and Competencies . , _
CO3-CO6: Skill development in AQUAPTT analysis, pollution abatement cquipment operation, and interpretation

of air data.

POS: Capacity for Application, Problem-Solving, and Analytical Reasoning .
CO2-CO6: Students evaluate anthropogenic impacts and develop solutions for mitigation of air and noise pollution

PO6: Communication Skills and Collaboration o
CO6: Presenting results and collaborating during lab and fieldwork enhances communication and teamwork.

PO7: Research-related Skills ) - o
CO4—CO6: Engaging in air quality measurement and pollution control studies nurtures scientific investigation and

analytical thinking,

POS: Learning How to Learn Skills
CO1-C03, CO7: Students adapt to evolving climate and pollution data. developing lifelong learning habits.

I'09: Digital and Technological Skills
CO5-CO6: Exposure to modern instruments, sensors, and monitoring software fosters technological competency.

ALSs T.C.College (Autonomous), Baramati CBCS Syllabus 2023 Pattern as per NEP 2020
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PO10: Multicultural Competence, Inclusive Spirit, and Empathy
- COT: Understanding how pollution impacts diverse communities promotes empithy gy, ing,
Iy

COLCM3

POTL: Value Inculeation and Environmental Awarcness
C

O1-COT7: Awareness of air and noise pollution’s effects cultivates environmental ethics and Sustainal e Valy
B

PO12: Autonomy, Responsibility, and Accountability
CO4-CO7: Independent handling of instruments and data interpretation builds professional accouniabiliry

PO13: Community Engagement and Service
CO2, CO3. COT: Involvement

in air-quality awareness and mitigation activities contributes to societal well-being \

Hddedd
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%

(7%

& Name of the Programme: B.Sc. Environmental Science
program Code :USENV
Class : T.Y B.Sc.
Semester : VI
Course Type : Minor (Practical)
Course Code : ENV-362-MN
Course Name : Practical based on Air and Noise Quality
No. of Credits s 2

No. of Teaching Hours : 60

monitoring air

1. To understand the principle. design, and operation of a high-volume air sampler used for

quality.
To learn proper sampling techniques for collecting wastewater from different polluted sites.

2

3. To study the methods of estimation of Suspended Particulate Matter (SPM) in the atmosphere.

4. To understand analytical techniques for determination of Sulphur Oxides (SO,) in air samples.

5. To learn the procedure for determining Nitrogen Oxides (NOx) in the atmosphere and assess air guality.

6. To gain practical exposure Lo pollution monitoring instruments and laboratory procedures through field and
laboratory visits.

7. Toanalyze and interpret air and water quality data to evaluate pollution levels and recomimend suitable control
Measures.

students will be able to:
to operate and explain the working of a high-volume air sampler.

les accurately from various polluted sites.
s of Suspended Particulate Matter (SPM).

By the end of the course,
CO1. Demonstrate the ability
CO2. Collect and preserve wastewaler samp
CO3. Analyze ambient air samples to determine concentration

CO4. Estimate Sulphur Oxides (50x) in air samples and interpret their environmental significance.
C0O5. Determine Nitrogen Oxides (NOy) concentrations and evaluate their impact on air quality.
CO6. Identify and use air and water pollution monitoring instruments during visits to pollution control

|aboratories.
CO7. Integrate practical knowledge from sampling and analysis to assess overall environmental pollution

levels and suggest mitigation measures.

AES's T.C.College { Autonomous), Baramali CBCS Syllabus 2023 Pattern as per NEP 2020
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TOpics and Cearning Folis

Practical based on FNV-362-MN:

LPrinciple and functioning of hi gh-volume air sampler,
I £

2 Determination of noise pollution by Db meter,
3. To study noise pollution control devices,
+ Sy of Suspended Particulate Matter (Dust Fall Jar)

5. Measurement of Air Temperature. Humidity, and Wind Direction
6. Comparison of Air Quality in Different Areas

7. Calculation of Ajr Quality Index (AQI)
& Study of Indoor Air Pollution Sources

9. Study of Air Pollution Tolerance [ndex (APTD) = Simple
10. Demonstration of Simple Air Filter

1. Measurement of Noise Levels in Different Areas
|2, Effect of Distance op Motse Level|
13, ldentification of Major Noise Sources

in Campus
14. Preparation of Noise Ma

P of Campus

- Trivedy, R, K., & Goel P i (L986). Chemical and Rinlagical Methads for Water Pollution
Siueliey Environmenta| Publications, Karad, India,

APHA, AWWA, & WEE (2017). Standard Methody Jor the Examination of Water and

Wastewarer (23rd ed.). Amer; ation, Washington, D.CC.

CPCB (Central Pollution Cantrg) Board). (2010, Laboratory Marnual for the Analysis of Ay

Pollwiants, Ministry of Environment, Forest and Climate Change, Government of Indi,

MNew Delhi.

Mani, 5., & Patil, D. (2016). Enviranmental Engineering: Theory and Practice, P

Education, New Delhi.

3. NEERI (National Environmental Engineering Research Jnsii

fute), (20135), Methods for
Measurement of Aiv Pollutanty and Noise Levels, NEER] Technical Public
India.

s

CUrson

ation, Nagpur,
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Mapping of Program Outcomes with Course Outcomes

==

C_ - Programme Outcomes (POs) "'__
F__Eul.ll‘ﬁ-ﬂ PO P02 | I,n—F e — N - - = o ]
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——% 3 J N | 2 2 3 ’ | 3 12z | 2 |
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. SCEH 3 3 : 3 3 | 3 | 3 5| 3 1 | 3 | 2 N

Justification for the mapping
PO1: Comprehensive Knowledge and Understanding
CO1-CO7: Students acquire fundamental understanding of air and instruments, and
monitoring concepls.

water pollution paramelers,

PO2: Practical, Professional, and Procedural Knowledg
collecting samples,

CO1-CO6: Hands-on experience in operating samplers.
professional procedural skills.

and laboratory analysis develops

PO4: Specialized Skills and Campetencies .
CO1—CO7: Students gain competence in sample analysis. and data

interpretation.

pollution control equipment handling.

and Analytical Reasoning

on, Problem-Solving,
assess air and water quality.

pollutant concentrations, and propose mitigation strategies.

PO5: Capacity for Applicati
CO3-CO7: Students evaluate

kills anil Collaboration

PO6: Communication S
Iy communicate laboratory

CO6-C07; Students effective findings and collaborate during field and group studies.
PO7: Research-related Skills

CO3-C07: Exposure 10 sampling, pretation builds foundational research aptitude.

data collection, and result inter

POS: Learning How to Learn Skills
COI-COT: Adapting to varied field and lab conditions fosters continuous, independent learning,
PO9: Digital and Technological Skills

Ol CO3I=C07; Operation of analytical instruments and data analysis soflware enhances digital proficiency.
PO11: Value Inculcation and Environmen tal Awareness

CO1-COT: Awareness of environmental pollution’s effects nurtures responsibility toward sustainability and ethics.

ABRS's T.C.College (Autonomous), Baramati CBCS Syllabus 2023 Patiern as per NEP 2020
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PO12: Autonomy, Responsibility, and Accountability . :
CO2-CO7: Independent handling of instraments and precise sample collection cullivates accountabiljyy,

POLE: Community Enpagement and Service

CO6-COT: Students engage with pollution control agencies and local communities, applying knowledgp, fop
benefis

Thip

& kxdak
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cof the Programme: B.S¢. Environmental Science

4 .

[ vram Code USENY
(1ass $ 1Y, Bse,

Fme:&tl‘f L V]

course P : On Joh Trainin ;

'F

course Code s ENV-385-0IT B (Practical)
Course Name : On Job Traini

No. of Credits .3 wing

/

No. of Teaching Hours : 60

M

fratitutes, OF

g5, research

1. To familiarize students wi i
: ; ith the working enviren envi i I

pollution control agencies. ¢ AR
" 2 L
TZ de:'lcfnp the ability to identify, assess, and analyze environmental issues ot the workplace.
T :In erstand standard procedures for environmental monitoring — aif, water. soik 4 fene
E|?,.| ;;m about environmental management sysiems and regulatary compliance (€8 B30 4E0L
A Tu uh:sm'c waste (reatiment processes — such as ETP, STP, and solid waste managem

. Togain Fnﬂwl cdge of docamentation, repor preparation, and data interpretation for en
7. To acquire hands-on expe rience with laboratory instruments and field sampling technigues.

El. and

d= ek

ent.
vironmental audits.

||_ i .:f- "|'_||i-:'-'i|"':-'-1-.
By the end of the course, students will b
science principles to real-

e able to:
lifis industrial, agricultural, o research-based

CO1. Apply environmental
andard scientific

nalysis, and data interpretation using st

SCEnarios.
(2, Perform environi cntal sampling, laboratory @
protocols.
control systems and sustainable resource management technigues.

£03. Evaluate the efficiency of pollution

CO4. Identify environmental problems an
05, Demansirale fumiligrity with prrvironmental legislation, regl

PrOCESSES.

CO6. Comm
(07, Exhibit professionalism, ethi

workplace practices.

d propose feasible, eco-friendly, and sustainable solutions.
latians. and envitonmental auditing

and collaborative teamwork.

rechnical reports, data presentation,
development in

junicate effectively through
bility, and commitment [ sustainable

cal responsi

CBCS Syllabus 2023 Pattern as per NEP 2000
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Harnin s

(301,)

1 nitl !

. a1 Survey preparation,
Indstey selechion, Topic seleetion, Studs design, Survey prep arilic

Freld work, Analyvsis

U nit2 (30L)

Fd

Lad

Report writing and Oral presentation based on Joh Training(OJT)
Pronect work,

Standard Operating Protocols for On Job Training
G

(Year-111 Semes ter-V1)

Objective of On-Joh Training(QIT)

To provide hands-on expasure 1o real-world working environments, improve employability, and bridge
the gap between academic learning and industry expectations.
Industry/Organization Engapement

- i:;i‘:';_ﬁ n.“m be placed in an industry, NGO, government organization, privale enterprise,
- or other approved workplaces relevant to their field of study.

" The organization should be identified by the department/placement cell/student (with
departimental appraval).

* Aformal letter(from department to arganization)and consent
department) should be exchanged before QJT begins,

Faculty Guide and Departmental OJT Coordingtor

*  One faculty member will he as
department policy),

* Adepartmental OIT Coordinator will oversee
of all students.

Learning Hours Requirement

* A minimum of 30hours per eredit(i.e.,60 hours twraljmust be completed for the award of 2
credits.

Project Topic/Area Selection
Students should identify at raining domuin/topical signed with their academic course and job
aspirations.

The Training Plan must include:

*  Objective of training

*  Expected outcomes

*  Activities to be undertaken

*  Organization details

Training Diary/Loghook Maintenance

*  Students must maintain a Daily Training Diary or Logbook detailing:

*  Date-wise tasks performed

= Skills learned

= Observations

*  Reflections on praclical exposure

letter{from organization to

signed as a Guide for 2-3 students or per student{based on

the implementation and record maintenance

CRCS Syllabus 2023 Pattern as per NEP 2020
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* The diary should be signed weekly by the industry supervisor and submitled to the guide
for review,
7. Evaluation Parameters &Hours Allocation
+ Adtendance and behavior at the workplace will be mionitored by both the industry and

academic SUPErVIsors.
*  Insurance coverage {if required) 1o be clarified in advance.

| Step of Project | Individual student | Marks |
L ) work in hours -
. Topic Selection/Study Design 05 _ 85
Hands-on Training 0 |__ 20
_ Weekly Logbook/Daily Diary 05 05
Final Report Writing 1 VSN S
Oral Presentation 10
, Total 60 50
8. OIT Report Format ' o
* Typed and spiral hound report with the following structure(minimum25pages):
= Title Page
*  Certificate(by Organization & College)
Acknowledgment
Index

*  Chapter:Introduction Of Organization

*  Chapter2: Nature of Work Assigned
Chapter3: Skills and Knowledge Acguired
Chapterd:ObservationsandLeaming
Chapter5:Challengesand Solutions

+  Chapterfi:Conclusionand Recommendations

«  References
+  Appendices(if any— photos, documents, certificates)

9 Submissicn Guidelines
Submit the final OJT Repor[qlcnpies]whh signatures of the
the Departmental QJT Caardmatar.

Guide and Industry Mentor 1o

10. Oral Presentation/Viva Voce
« Al students must make a presentation of their training cxperience.

Evaluation to be conducted by two examiners(internal/extemnalja pointed by the Hal,

|1, Passing Criteria
« “This is a compulsory subject under the NEP curriculum,
v Seudents must successfully complete the OJT and pass all components o he eligible for

their degree.

12, Important Notes

«  Students are responsible for their own safety, conduet, and punctuality during the lraining

AES"s T.C.College (Autonomous), Baramatl CRCS Syllabus 2023 Pattern as per NEP 2020
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Justification for them mapping
nd Understanding ;
eep understanding of environmental concepts applied to

PO1: Comprehensive Knowledge a
CO1-CO3: Students demonstrate a d
industries, research, and auditing.

PO2: Practical, Professional
COI1-CO6: Students gain
and report generation,

» and Procedural Knowledge
professional laboratory and field skills through sampling, testing,

PO3: Entreprencurial Mindset and Knowledge
CO3-CO03: Students explore sustainabi

lity-driven innovation
fostering eco-entreprencurial ideas,

and resource management,

PO4: Specialized Skills and Competencies

COI-CO3: Students acquire specialized technical com
and auditing,

petence in environmental monitering
PO3: Capacity for Application, Pruhltm~5ulving, and Analytical Rcasuning

CO3-CO4: Students apply analytical reasoning to evaluate pollution control efficien oy and
devize sustainable solutions.

PO6: Communication Skills and Collaboration

CO6-CO7: Students prepare technical reports and collaborate effectively

during
interdisciplinary projects.

POT: Research-related Skills

CO2-C04: Students integrate field and lab research skills to assess environmental
performance and policy oulcomes.

; 23 er MEP 2020
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POS: Learning How to Learn Skills
CO1L-COT: Students develop adapability and continuous learing through real-world

cngagement,

P09: Digital and Technological Skills
CO2-CO6: Students emplay instruments, software tols. and digital data systems for analysis
and reporting,

PO10: Multicultural Competence, Inclusive Spirit, and Empathy .
CO5-COT: Swidents learn to respect diverse communities affected by environmental decisions
and policies.

PO11: Value Inculeation and Environmental Awareness
CO1-CO7: Students uphold environmental ethics and adopt sustainable professional conduct

PO12: Autonomy, Responsibility, and Accountability .
(05-COT: Students show responsible professional behaviour, independently com pleting
environmental audils and reports.

PO13: Community Engagement and Service
CO1-COT: Students engage in sustainability initiatives and epvironmental improvement

programs benefitting commun|tics.
AL L
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