Integral University, Lucknow
Department of Environmental Science

Effective from Session: 2024-2025

e B150301T /ES218 Title of the Course Biodiversity and its Conservation L T p
Year 2nd Semester 11 3 1 0 4
Pre-Requisite 10+2 Co-requisite NIL

1.To develop critical understanding of the theory and principles of biodiversity. 2.To predict pattern of biodiversity distribution.

Course Objectives 3.Exploration of biodiversity and importance of biodiversity. 4.To identify various threats related to biodiversity. 5.To conserve all life

forms through various methods

Course Outcomes

CO1 Gain knowledge on biodiversity its value and various approach for conservations.
CO2 Biodiversity of Indiaand role of local communities and traditional knowledge in conservation.
CO3 Develop knowledge about biodiversity identification and distribution.
CO4 Understand the various conservation process.
CO5 Learn wildlife its importance, threat and management.
Unit . . . Contact Mapped
No. Title of the Unit Content of Unit Hrs. cO
Introduction  to Basic concepts; Types (Species diversity, Genetic diversity, Ecosystem diversity); Measurement of
1 Biodiversi Biological Diversity; Biological and Phylogenetic Species Concept; Basic Concept of Species and 8 CO1&
ty Speciation. co2
Lo Gradient of Biodiversity, Spatial patterns: latitudinal and elevational trends in biodiversity. Temporal
2 Biodiversity Patterns | oyerns: seasonal fluctuations in biodiversity patterns. 8 cos
oL - India as a mega diversity nation; Biogeographic zones of country; Eco-sensitive zone; Concept and basis CO2
3 Biodiversity of India of identification of Biodiversity Hotspots 8 COo3
4 Importance  of Economic values—medicinal plants, drugs, fisheries and livelihoods. Social, aesthetic, consumptive, 8 COo1
Biodiversity and ethical values of biodiversity. Ecological services. CO5
A Factors for Decline of Biological Diversity, Concept of Extinction, Threatened and Endangered Species;
5 Threats Identification IUCN categorization 6 CO5
- General introduction; Definition, Importance; Reason for wildlife Depletion; Wildlife Management;
6 Wildlife Management Protection of Wild Flora, Fauna and Natural Habitats. 6 cO5
Conservation  of Approaches for Conservation of Biological Diversity: In-situ conservation, Ex-situ conservation; Role co1
7 biodi - of local communities and traditional knowledge in conservation; Biodiversity convention; International 8 Co4
lodiversity and national efforts to conserve biodiversity.
8 Protected Area Concept of Biosphere Reserve; Structure and function of BR, National parks, Sanctuaries, and Sacred| 8 co?2
Network groves; important conservation projects co4

Reference Books:

1. Gaston, K J. & Spicer, J.I. 1998. Biodiversity: An Introduction. Blackwell Science, London, UK.
2. Krishnamurthy, K.V. 2004. An Advanced Text Book of Biodiversity - Principles and Practices. Oxford and IBH Publications Co. Pvt. Ltd. New Delhi.

3. Pandit, M.K. & Grumbine R.E. 2012. Ongoing and proposed hydropower development in the Himalaya and its impact on terrestrial biodiversity. Conservation Biology

26:1061-1071.

Primack, R.B. 2002. Essentials of Conservation Biology (3rd edition). Sinauer Associates, Sunderland, USA.

. Singh, J. S. & Singh, S. P. 1987. Forest vegetation of the Himalaya. The Botanical Review 53: 80-192.

. Singh, J. S., Singh, S.P. & Gupta, S. 2006. Ecology, Environment and Resource Conservation. Anamaya Publications, NewDelhi.
. Sodhi, N.S. & Ehrlich, P.R. (Eds). 2010. Conservation Biology for All. Oxford University Press.

. Sodhi, N.S., Gibson, L. & Raven, P.H. 2013. Conservation Biology: Voices from the Tropics. Wiley-Blackwell, Oxford, UK
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e-Learning Source:

1. https://ncert.nic.in/textbook/pdf/lebo115.pdf

2. https:/lwww.chd.int/

3 .https://www.iucn.org/regions/europe/our-work/biodiversity-conservation
4.https:/fonlinecourses.nptel.ac.in/noc20_bt39/preview
5.https://onlinecourses.swayam?2.ac.in/cec21_ge31/preview

Course Articulation Matrix: (Mapping of COs with POs and PSOs)
PO-PSO
o PO1 | PO2 | PO3| PO4 | PO5| PO6 | PO7 | PO8| PO9 | PO10 | PO11| PO12 PSO1 | PSO2 | PSO3 PSO4 PSO5 PSO6
col 3 2 3 1 1
cO? 3 2 3 1 1
cos3 1 2 3 1 1
CO4 3 2 3 1 1
CO5 3 2 3 1 2 1

1- Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation

Name & Sign of Program Coordinator Sign & Seal of HoD



http://www.cbd.int/
http://www.iucn.org/regions/europe/our-work/biodiversity-conservation
https://onlinecourses.nptel.ac.in/noc20_bt39/preview
https://onlinecourses.swayam2.ac.in/cec21_ge31/preview

Integral University, Lucknow
Department of Environmental Science

Effective from Session: 2024-2025

Course Code: B150302P/ES219 Title of the Course Practical on Understanding Biodiversity T P
Year 2nd Semester 1 0 0 4 2
Pre-Requisite 10+2 Co-requisite NIL
Course Objectives This course provides students the knowledge and understanding of lab related to Biodiversity
Course Outcomes
Co1 Learn to prepare the field report and herbarium sheet.
CO2 Practical skills about analyses of primary productivity by light and dark bottle method.
CO3 Practical skill about the analyses of number of species in a given area and chlorophy|l content of plant.
CO4 Gain knowledge on analysis and interpretation of different physical properties of soil.
Unit . . . Contact Mapped
No. Title of the Unit Content of Unit Hrs. co
Field study on ecology and biodiversity of flora and fauna of a local area/ex-situ conservation
1 Field Visit site and field report submission. 15 Cco1
Preparation of field report based on the survey of local flora (herbarium sheet).
2 Ecosystem To determine the primary productivity by light and dark bottle method. 15 co?2
Productivity Measure the rate of respiration in an aquatic environment using dissolve oxygen probe.
To find out the reproductive capacity of species.
To determine the minimum size of quadrate by Species area curve method.
3 Study of Species To determine the density/ abundance of various species occurring in a given area. 15 COo3
To study the species richness in a given area.
To determine chlorophyll content of the given plant material.
To study pore space, water holding capacity and bulk density of soil.
Qualitative analysis of soil organic carbon, Soil PH. 15 CO4

4 Soil Analysis

To study the texture of soil depending upon the particle size.

Reference Books:

1. Anne E. Magurran, Brian J. McGill (2011) Biological Diversity: Frontiers in Measurement and Assessment. Oxford University Press.
ISBN: 9780199580675.

. Loreau, M. & Inchausti, P. 2002. Biodiversity and Ecosystem functioning: Synthesis and Perspectives. Oxford University Press, Oxford, UK

. Pandey, P.N. (2017). Biodiversity Environmental Science Forestry, Narendra Publication house.

. Rao K.S, K.S. Rao (1993). Practical Ecology. Anmol Publication, 190 pages

. Singh, J. S. & Singh, S. P. 1987. Forest vegetation of the Himalaya. The Botanical Review 53:80-192.

. Dane, J.H. & Topp, G.C. (2004). (eds) Methods of Soil Analysis: Part 4, Physical Methods. SSSA

N | o |0~ w N

. Kaushik, Anubha and Kaushik, C.P. (2018) Perspectives in Environmental Studies.

e-Learning Source:

1. Study of soil pH, https://youtu.be/ViwCoeFwHIM.

2. Preparation of herbarium sheets, https://youtu.be/CK4vepuWzrM

3. Herbarium - CSIR-NBRI, https://youtu.be/6tJdvDzPzR8.

4. Primary productivity, https://youtu.be/9LpMskfUgz0.

5. Light-Dark bottle method, https://youtu.be/i5 Tit4BgfIE.

6. AMRITA, OLABS, Study of Physical Properties of Soil. http://amrita.olabs.edu.in/?sub=79&brch=18 &sim=235&cnt=1

Course Articulation Matrix: (Mapping of COs with POs and PSQs)
PO-
PSO PO1 RO PO PO PO5 PO6 PO PO PO9 PO10 PO11 PO12 PSO1 PSO2 PS03 PSO4 PS
2 3 4 7 8

cO 05
Cco1 1 - 1 -1 2 2 2 2 2 2 2
Co2 1 1 - - 1 2 2 2 2 2 2 2
Co3 2 1 - - - 1 2 2 1 2 2 2
Co4 2 - - - - 2 2 2 1 1 2 2

1- Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation

Name & Sign of Program Coordinator

Sign & Seal of HoD



http://amrita.olabs.edu.in/?sub=79&brch=18&sim=235&cnt=1

Integral University, Lucknow
Department of Environmental Science

Effective from Session:2024-25

Course Code| B150303T/ES220 Title of the Course Human-Wildlife Conflict & Management L T P ©
Year 2nd Semester 1l 3|1 0 4
Pre- 10+2 Co-requisite Nil
Requisite
Provide general introduction about wildlife management, To study Role of government in wildlife conservation and management.
Course The evolution of wildlife conservation and policies regarding protected areas in 21th century.
Objectives | To study different typesof Environmental Act. for wildlife conservation. Importance of forest produce to tribal population and tribal
right in India.
Ir%pact of human wildlife conflict in environment.
Course
Outcomes
CO1 To Provided knowledge of government in Biodiversity conservation.
CO2 Be able to explain protected areas and Evolution of wildlife conservation.
CO3 To create knowledge Environmental Act. for wildlife conservation.
CO4 To provided knowledge tribal population and tribal right in India.
CO5 To provided knowledge of human wildlife conflict.
- Title of the . Contact | Mapped
“(r)‘.lt Unit Content of Unit Hrs. coO
Introduction to Need of Wildlife management; Reasons of Man-wildlife conflict, Importance of Wild life
1 wildlife conservation, Role of government, biologists and social scientists in Wildlife management. 06 co1
management
Protected area Protected area: Types of protected areas, Wildlife Sanctuaries, National Parks, Biosphere|
2 andtypes Reserves. IUCN categories. Concept of deep and Shallow ecology. 06 CO1
Joumey of mankind from predator to conservator. Prehistoric association between wildlife and
Evolution of humans: records from Bhimbetka wall paintings. Conservation of wildlife in the reign of king
3 wildlife Ashoka: excerpts from rock edicts, Bishnoi community. Understanding wildlife management, 08 co2
management conservation and policies regarding protected areas in 21st century.
National policy governing wildlife protection in India, Historical perspective evolution of policies
Wildlife during different eras. Current policy, National Wildlife action plan and its detailed review. 08 CcO3
4 conservation Concept of core and buffer area in a protected range.
policiesin India
Brief introduction to Wildlife Protection Act of 1972, Forest Act 1927, Environmental Protection
5 Wildlife Act 1986, and Forest conservation Act 1980. Introduction of Tiger task force and National Tiger 08 Cco3
conservation Acts | Conservation Authority.
inindia
6 Impact of conflict on humans and wildlife, impact of habitat fragmentation, social inequality in
Legal basis of terms of forest conservation. The nature and extent of legal and illegal trade in wildlife species. 08 CO4
wildlife conflicts | Illegal wildlife trade in India and different parts of the world. Major trade routes and trade centers
with reference to India.
7 Introduction to tribal rights in India. Importance of forest produce to tribal populations,
Introduction to Scheduled tribes and other traditional Forest dwellers (Recognition of forest right) Act, 2006. 08 CO4
tribalrights
8 Insight into the important conflicts: Keoladeo National Park conflict of Bharatpur, Human and
Wildlife Conflicts | Elephant conflicts of Kerala and West Bengal, Fisherman and tiger conflict of Sundarbans Forest, 08 CO5
Shifting cultivation in North east India.
Reference Books:
1. Conover, M. 2001. Resolving Human Wildlife Conflicts, CRC Press.
2. Dickman, A. J.2010.Complexities of conflict: the importance of considering social factors for effectively resolving human-wildlife conflict.
AnimalConservation 13: 458-466.
3. Messmer, T. A. 2000. The emergence of human-wildlife conflict management: Turning challenges into opportunities. International Bio
deterioration & Biodegradation45:97-102.
4. Paty, C. 2007. Forest Government and Tribe. Concept Publishing Company.
5. Treves, A. & Karanth, K. U. 2003. Human---carnivore conflict and perspectives on carnivore management worldwide. Conservation
Biology17: 1491- 1499
6. Woodroffe, R. 2005. People and Wildlife: Conflict and Coexistence. Cambridge.
Woodroffe, R., Thirgood, S., & Rabinowitz, A. 2005. People and Wildlife, Conflict or Coexistence? (No. 9). Cambridge University Press
e-Learning Source:
1. https://www.slideshare.net/sajjad mughal3344/human-wildlife-conflict-75556 196
2. https://lwww slideshare.net/kpkc1633/human-wildlife-conflict-in-banke-national-parknepal
3. https://www.slideshare.net/SAISIKANPATRA/human-wildlife-conflict-155300729
4. https://slideplayer.com/slide/4897971/
5. https://iwww slideshare.net/subinkmohan/strategies-adopted-to-mitigate-humanelephant-conflict-hec-in-and-around-kerala-
6. https://www slideshare.net/rajatrmr/wildlife-presentation-87241681forest
Course  Articula
PO-
pso | POl | PO2 | PO3| PO4 PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 PSO1 | PSO2 PS03 PSO4 PSO5 [PSO6
CcO
Col | 3 1 2 1 1 3 2 3 3 2 2 3
Co2 | 3 1 2 1 1 3 2 3 3 3 2 2
Co3 | 3 1 2 1 1 3 2 3 3 2 2 2
CO4 | 3 1 3 1 1 3 2 3 3 2 2 2
CO5 | 3 1 3 1 1 3 2 - - - 3 3 3 3 2

1- Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation

Name & Sign of Program Coordinator

Sign & Seal of HoD



http://www.slideshare.net/sajjadmughal3344/human-wildlife-conflict-75556196
http://www.slideshare.net/sajjadmughal3344/human-wildlife-conflict-75556196
http://www.slideshare.net/kpkc1633/human-wildlife-conflict-in-banke-national-parknepal
http://www.slideshare.net/kpkc1633/human-wildlife-conflict-in-banke-national-parknepal
http://www.slideshare.net/SAISIKANPATRA/human-wildlife-conflict-155300729
http://www.slideshare.net/subinkmohan/strategies-adopted-to-mitigate-humanelephant-conflict-hec-in-and-around-kerala-
http://www.slideshare.net/subinkmohan/strategies-adopted-to-mitigate-humanelephant-conflict-hec-in-and-around-kerala-
http://www.slideshare.net/rajatrmr/wildlife-presentation-87241681forest

Integral University, Lucknow
Department of Environmental Science

Effective from Session: 2024-2025

Course Code B150304P/ ES221 Title of the Course Wildlife Management Lab L T P C
Year 2nd Semester 11 0 0 4 2
Pre-Requisite 10+2 Co-requisite

Course Objectives

This course provides the concepts, essential elements and skills related to wildlife conservation and management.
Additionally, the concept of agroforestry and its establishment. Furthermore, ecosystem studies explore the differences, in

between interlink and its structure, functioning aspects.

Course Outcomes

Co1 Student will explore the Sanctuaries / National Park and understand about wildlife.
CO2 | case study of threats to wetlands
Ccaos The student will be to understand the principle and component of Agroforestry.
Co4 Student will learn about abiotic and biotic component of terrestrial ecosystem.
Unit . . . Contact Mapped
No. Title of the Unit Content of Unit Hrs. coO
1 Wild life field Visit Visit to Wild life Sanctuary/National Park. 15 co1
2 Visit to wetlands Visit and documentation of threats to wetlands 15 co2
Agroforest
3 co%rgegtzi;srt}:em To study about the component of Agroforestry system. 15 CO3
4 Ecosystem Studies To study Forest ecosystem. 15 CO4
Reference Books:
1. B. B. Hosetti, M. Venkateshwarlu Wildlife Management and Conservation: Contemporary Principles and Practice
2. SK Gupta Textbook of Wildlife Management 3rd Edition 2020
3. Rangarajan M. (2001) India’s Wildlife History, Permanent Black, New Delhi, India.
e-Learning Source:
1. https://drive.google.com/file/d/1izgQNDS-djRymkXZ9D LvP7NAwQGWoP1li/view
2. https:/iwww.cifor-icraf.org/publications/pd f/books/Agroforestry-primer-02.pd f
3. https:/lwww.rlbcau.ac.in/pd f/Forestry/FWM-136%20%20Wild life%20biology.pdf
Course Articulation Matrix: (Mapping of COs with POs and PSOs)
PO-
PSO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6
CO
Co1l| 3 1 1 1 2 3 1 - - - - - 2 3 3 3 -
co2| 3 1 1 1 2 3 1 - - - - - 2 3 3 3 -
co3 | 3 1 1 1 2 3 1 - - - - - 1 2 3 3 3 -
CO4 | 2 1 1 1 2 3 1 - - - - - 1 2 3 3 3 -

1- Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation

Name & Sign of Program Coordinator

Sign & Seal of HoD



https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=B.%2BB.%2BHosetti&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_2?ie=UTF8&field-author=M.%2BVenkateshwarlu&search-alias=stripbooks
http://www.cifor-icraf.org/publications/pdf/books/Agroforestry-primer-02.pdf
http://www.rlbcau.ac.in/pdf/Forestry/FWM-136%20%20Wildlife%20biology.pdf

Integral University, Lucknow
Department of Environmental Science

Effective from Session: 2024-25

Course Code 1150307T/ ES224 Title of the Course Environment and Economics L [T P C
Year 2nd Semester i 1 0
Pre-Requisite 10+2 Co-requisite Nil
The purpose of this course is to impart basic and key knowledge of Environmental Impact and Risk Assessment. This will help in
Course Objectives | enhancing knowledge of Environmental Impact assessment Process, methodologies of Environmental Impact assessment and Risk
assessment. After successfully completion of course, the student will be able to explore subject into their respective dimensions.

Course Outcomes
Co1 Students will be able to analyse the role of ecological economics in influencing the demand and Supply in Markets and environmental policy.
CO2 Students will be able to evaluate costs and benefits of pollution control by adopting market-based instruments for controlling Environmental pollution.
CO3 Create an understanding among Students about how guiding principles of sustainable developmental help in facing global challenges ofsustainable
development.
CO4 Students will be able to analyse importance of strategies of global sustainability in developing instruments for implementing Sustainability.
Unit Title of the Content of Unit Contact Mappe
No. Unit Hrs. dCo
Scope and Importance of Ecological Economics, Economics and Environmental Policy, market
1 Introduction mechanisms and choices, benefits of Environmental protection: Demand and supply, market Price 10 co1l
to Ecological | and Quality: Environmental Externalities and the problem of social cost. Valuation of
Economics Ecosystem services, Value Addition in Agriculture Crops, Agricultural Marketing.
Economic Analysis of Climate change, Benefits of controlling Green House Gasses, Cost of
Ecological Cost | Controlling Green House Gasses, Carbon Trading and CDM mechanisms. Measuring the Cost and
2 Benefits Benefits of Pollution control, Overview of Cost Benefit Analysis, Economic Principles of Cost 10 co2
Benefit Analysis.
Measurement of Economic Value of Environment, contingent valuation method, Travel Cost
Environmenta | Methods, Hedonic Market Methods, Market Based Instruments for Pollution Control, Systems 10 Cco2
3 IProtection of Integrated Environmental accounting, Green Accounting.
Definition and Dimensions of Sustainability, Global Challenges of Sustainable Development, The
Economic Ecological Footprint, Global Environmental Monitoring and Assessment, Guiding Principles of Cco3
4 Sustainability Sustainable Development, National Sustainable Development Strategies, Sustainability Indicators, 10
Models of Sustainability, Environmental Sustainability Index, Global Action and Sustainable
Development, Education for Sustainability.
Strategies of An Economic perspective to Sustainability, Strategies for Global Sustainability, Instruments for
5 Global implementing Sustainability-Finding Right Prices, the Hardwick - Sorrow rule, Critical Rental 10 co4
Sustainability Capital, Safe minimum Standard, Steady State Principles. Policy Implications for implementing
Sustainability.
Economic Social Cost and Benefits of Environmental Programs, Marginal Social benefit of Abatement,
6 Solutions  to Marginal Social Cost of Abatement, pollution control, Policies for Controlling Air and Water 10 COo2
Environmenta Pollution, Disposal of Toxic and Hazardous Waste -Standards vz. emission charges,
IPrograms environmental subsidies, modelling and emission charges, polluter pays principle, pollution permit
Trading system.

Reference Books:

1.  Bhattacharya, R.N. 2001.An Economic perspective, Oxford University Press.

2. Environmental Economics and Sustainability, Jose G Varghas- Hernandes, Monowar Alam Khalid. Pawan Kumar Bharti, 2018. Discovery Publishing House
Pvt. Ltd ISBN 978-93-86841-37-7 Pg 202.

3. Hanley, Nick and Roberts C.J.2002, Issues in Environmental Economics, Black well Publishers, U. K

4. Ward F. A. 2006, Environmental and Natural Resource Economics, Pearson Prentice Hall, New Jersey.

e-Learning Source:

1-https:/lwww.soas.ac.uk/cedep-demos/000_P570_IEEP_K3736-Demo/module/pdfs/p570_unit_01.pdf

2-https:/lwww.sfu.ca/~wainwrig/Econ400/documents/Econ_460_Lecture-Notes-part_One-10-3.pdf

3- https://ocw.mit.edu/courses/economics/14-42-environmental-policy-and -economics-spring-2011/lecture-notes/

4- https:/Inptel.ac.in/courses/109107171/

Course Articulation Matrix: (Mapping of COs with POs and PSOs)
PO
- PO1 | PO2 | PO3 | PO4| PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12| PSO1 PSO2 PS03 PS04 | PSO5 PSO6
PS
(@)
CO
co1| 3 1 2 1 1 1 3 - - - - - 3 1 3 2 2 -
co2l 3 1 2 1 2 3 3 - - - - - 3 1 3 2 2 -
COo3| 3 1 2 1 2 3 3 - - - - - 3 1 3 2 2 -
Co4| 3 1 2 1 3 3 3 - - - - - 3 1 3 2 2 -
1- Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation

Name & Sign of Program Coordinator

Sign & Seal of HoD



http://www.soas.ac.uk/cedep-demos/000_P570_IEEP_K3736-Demo/module/pdfs/p570_unit_01.pdf
http://www.sfu.ca/~wainwrig/Econ400/documents/Econ_460_Lecture-Notes-part_One-10-3.pdf

Integral University, Lucknow
Department of Environmental Science

Effective from Session:2024-2025

Course Code 1150308 T/ES226 Title of the Course Environment and Sustainability L T P C
Year 2nd Semester 11 2 1 0 3
Pre-Requisite 10+2 Co-requisite Basic knowledge of environment

Course Objectives

A sustainable human society is one that satisfies its needs without jeopardizing the opportunity of future generations to satisfy theirs. The
challenge of how we achieve a sustainable society is a vital theme that unites the various disciplines within environmental studies. This course is
designed to help the students to bridge the scientific approach to analyzing and solving environmental problems with the socioeconomic concerns
involved in formulating and administering environmental policy and the historic and philosophical basis of humanity’s relationship to
ecosystems. With the common goal of defining and understanding environmental sustainability, the course identifies how each participating

discipline can creatively contribute towards this end.

Course Outcomes

COo1 Understand the basic concept of Sustainable Development (SD), the environmental, social and economic dimensions.
CO2 Indepth learning and analysis of factors that support to achieve sustainability and resilience in an individual level and in acommunity
CO3 Develop an encompassing understanding of sustainability issues.
CO4 Understand the embedment of sustainability issues in environmental, societal, and economic systems, and the relevance of the conditions, interrelations, and
dynamics of these systems.
CO5 Demonstrate knowledge and understanding of the current sustainable development policies followed by selected countries
Unit . . . Contact Mapped
No. Title of the Unit Content of Unit Hrs. co
Introduction to Broad introduction to SD - its importance, need, impact and implications; definition coined; evolution of
1 Sustainable SD perspectives (MDGs AND SDGs) over the years; recent debates; 1987 Brundtland Commission and 8 CO1 &2
Development outcome; later UN summits (Rio summit, etc.) and outcome.
Dimensions to Society, environment, culture and economy; current challenges - natural, political, socio-economic Co. 2&
2 Sustainable imbalance; sustainable development initiatives and policies of various countries: global, regional, national, 8 CbS
Development local; needs of present and future generation - political, economic, environmental.
. Sustainability and development indicators and SDGs, UN’s outlook of sustainable development and efforts,
Gauging D . L - .
- UN SDGs - structure, governance and partnerships; communities / society: ensuring resilience and
3 Sustainable . . LI . o e AR 10 C02,3&5
Develooment primary needs in society; biosphere: development within planetary boundaries; strengthening institutions
p for sustainability; shaping a sustainable economy.
Climate change, resource depletion, food-energy-water nexus, eutrophication, acidification, CO234
4 Challenges for SD human/ecosystem toxicity, smog, ozone depletion. Concept of Carbon Credit, Carbon Footprint. 10 &5’ '
Environmental management in industry-A case study.
Zero waste and R concept, Circular economy, 1SO 14000 Series, Material Life cycle assessment,
Sustainability Environmental Impact Assessment. Sustainable habitat: Green buildings, Green materials, Energy cos&
5 . efficiency, Sustainable transports. Sustainable energy: Non-conventional Sources, Energy Cycles, 12
Practices - : . L . L - . CO5
carboncycle, emission and sequestration, Green Engineering: Sustainable urbanization- Socioeconomical
and technological change.
6 Activities Plantation, best out of waste, Determine Your Carbon Footprint, Visit the Local Recycling Centre, 12 C01,2,34
Composting, Plastic Pollution strategy, Save Energy, Inspire Sustainable Attitudes &5
Reference Books:
1.  AnubhaKaushik and C. P. Kaushik’s “Perspectives in Environmental Studies”, 6th Edition, New Age International Publishers ,2018.
2. Benny Joseph, ‘Environmental Science and Engineering’, Tata McGraw-Hill, New Delhi, 2016.
3. Gilbert M.Masters, ‘Introduction to Environmental Engineering and Science’, 2nd edition, Pearson Education, 2004.
4. Allen,D. T. and Shonnard, D. R., Sustainability Engineering: Concepts, Design and Case Studies, Prentice Hall.
5. Bradley. A.S; Adebayo, A.O., Maria, P. Engineering applications in sustainable design and development, Cengage learning.
6.  Environment Impact Assessment Guidelines, Notification of Government of India, 2006.
7. Mackenthun, K.M., Basic Concepts in Environmental Management, Lewis Publication, London, 1998.
e-Learning Source:
SWAYAM, MOOC, e-Skill India, Coursera, Udemy, National Digital Library of India
Course Articulation Matrix: (Mapping of COs with POs and PSOs)
PO-PSO
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 PSO1 PSO2 PSO4 PSO5 PSO6 PSO7
CO
CO1 2 2 3 3 2
co2 3 2 2 3 2 2
Co3 2 2 2 2
COo4 3 2 2 2 3
co5 3 3 2 3 3

1- Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation

Name & Sign of Program Coordinator

Sign & Seal of HoD




Integral University, Lucknow
Department of Environmental Science

Effective from Session: 2024-2025

Course Code B150401T/ES227 gg:?r(s): L2 Environmental Pollution & Management L T P ©
Year 2nd Semester v 3 0
Pre-Requisite 10+2 Co-requisite
1. It will enable students to understand environmental problems, looking at causal linkages between pollution sources, exposure
pathways and impacts to environmental quality and human health.
2. Students will identify the complex relationships between environmental factors and human health, taking into account multiple
Course pathways and interactions, will be assessed in a broader spatial, socioeconomic and cultural context.
Obiectives 3. Students will learn how to assess pollution sources, study exposure pathways and fate, and evaluate consequences of human exposure to
) pollution and its impacts to environmental quality.
4.Providing the evidence base to support decision and policy making, students should be able to understand pollution problems,
consider ways to respond to them, and propose appropriate solutions/actions to reduce (protect, mitigate or prevent) pollution risks when
necessary
Course Outcomes
Co1 Have gained awareness of current forms of environmental pollution and an overview of both their causes and consequences to natural, economicand
social systems.
coz2 Students understands the fundamental principles governing the interactions between those systems (i.e. transport of pollutants in the
environment)
CO3 Have been exposed to learning examples of good practice of technologies and options used to remediate reduce/eliminate pollution of the environment.
CO4 Be able to analyse, synthesize, and evaluate evidence to understand problems and accordingly select control measures and techniques concerning
atmospheric, water or terrestrial challenges.
Unit . . . Contact Mapped
No. Title of the Unit Content of Unit Hrs. co
1 Introduction to Environmental pollution, types of environmental pollutants, basis and challenges of 6 co1
EnvironmentalPollution environmental pollution
Air Pollution- natural and anthropogenic sources, Types of air pollutants, effects of air
2 Air pollution pollutants- acid rain, greenhouse effect and global warming, air pollution control 8 co1
measures.
. Sources of surface and ground water pollution, water quality parameters and standards,
8 Water Pollution effect of water contaminants on human health, Water remediation techniques. 8 coz
4 Water Treatment Methods Water treatment: Wastewater treatment technologies- Primary, secondary and tertiary 8 co3
andStrategies treatments
Soil pollution: Sources- Industrial, Domestic, Agricultural (Pesticides, heavy metals,
5 Soil Pollution industrial effluents, waste disposal), Effects of soil pollutants on plants, animals and ground 8 CO4
water.
6 Thermal pollution Thermal pollution: causes, effects and control measures 6 CO4
. . Noise Pollution: Sources, sound pressure levels, decibels, intensity and duration, effects of
7 Noise Pollution L . . . C . 8 cO5
noise pollution on human and animals, noise permissible standards, noise control measures.
8 Radioactive pollution Racﬂoactnve pollu_tlon:_ Sources, r_adloactlve elements, effects of radiation on surrounding 8 Co5
environment, Radioactive waste disposal methods
Reference Books:
1.Khopkar SM (1993) Environmental Pollution Analysis
2.Saxena HM (2011) Environmental Geography
3. Rao CS (1993) Environmental Pollution Control
e-Learning Source:
1. https://www frontiersin.org/articles/10.3389/fpubh.2020.00014/full
2. https:/iwww.hindawi.com/journals/jeph/2012/341637/
3. https://iwww.epa.gov/air-quality-manage ment-process/managing-air-quality-human-health-environmental -and-economic
Course Articulation Matrix: (Mapping of COs with POs and PSOs)
PO-PSO
co PO| PO2 PO3 | PO4 | PO5 | PO6 PO7 | PO8 PO9 PSO1 PSO2 PSO3 | PSO4 gz PSO6
1
CO1 2 1 1 1 2 2 2 2
CO2 2 1 1 1 2 2 2 2
CO3 2 1 1 1 2 2 2 2
CO4 2 1 1 1 2 2 2 2
CO5

1- Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation

Name & Sign of Program Coordinator

Sign & Seal of HoD



http://www.frontiersin.org/articles/10.3389/fpubh.2020.00014/full
http://www.hindawi.com/journals/jeph/2012/341637/
http://www.epa.gov/air-quality-management-process/managing-air-quality-human-health-environmental-and-economic

Integral University, Lucknow
Department of Environmental Science

Effective from Session: 2024-2025

Course Code B150402P/ES228 Title of the Course Practical on Environmental Pollution L T P C
Year 2nd Semester [\ 0 0 4 2
Pre-Requisite 10+2 Co-requisite NIL

Course Objectives

This course provides students with a working knowledge of the determination of water parameters, air pollutants, amount of
dust (particulate matter) deposition on the leaves of roadside plants, segregating domestic waste into bio-degradable and non-
biodegradable components and can Determine the Noise levels of residential, institutional and industrial area.

Course Outcomes

co1 Practical knowledge for the determination of different water parameters.
Cco2 Practical knowledge for the analyses of different air pollutants.
Cco3 Gain knowledge on segregation and components of waste.
Co4 Learn the measurement of noise levels in different areas.
Unit . . ; Contact Mapped
No. Title of the Unit Content of Unit Hrs. co
Determination of (i) DO (ii) BOD (iii) Alkalinity (iv) TDS (v) Turbidity
1 15 co1
Waterparameter
Determination of Air pollutants RSPM, SPM , To estimate the amount of dust (particulate matter) deposition
2 And Measurement of . 15 COo2
o . on the leaves of roadside plants.
depositionof particulate
matter on plants
3 Segregation of waste ;ré)nfggrr]i%z:;e domestic waste into bio-degradable and non-biodegradable 15 co3
4 Determination the Noise levels Determination the Noise levels of residential, institutional and industrial area. 15 Co4

Reference Books:

1.  AMRITA, OLABS, Study of pollutants in Air.

2. AMRITA, OLABS, Studies on Turbidity, pH and Microbial Presence in Water.

e-Learning Source:

http://amrita.olabs.edu.in/?sub=79 &brch=18 &sim=240&cnt=1.

http://amrita.olabs.edu.in/?sub=79 &brch=18 &sim=229&cnt=1.

Monitoring methods for Air — PM, https:/lyoutu.be/-uZURNKE4z8.

1.
2.
3. PM -Particulate Matter, https://youtu.be/ZUsNCqg8acY M.
4.
5.

Noise pollution measurement by sound level meter, https://youtu.be/j4sq4CmGV50.

Course Articulation Matrix: (Mapping of COs with POs and PSOs)

PO- PSO

PO1 |PO2 [PO3 [PO4 |PO5 |PO6 [PO7 [PO8 |PO9 [PO10 |PSO1 [PSO2 [PSO3 |PSO4 [PSO6 |PSO7
CO
CO1

2 1 1 1 2 2 2 2
CO2

2 1 1 1 2 2 2 2
CO3

2 1 1 1 2 2 2 2
CO4

2 1 1 1 2 2 2 2

1- Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation

Name & Sign of Program Coordinator Sign & Seal of HoD



http://amrita.olabs.edu.in/?sub=79&brch=18&sim=240&cnt=1
http://amrita.olabs.edu.in/?sub=79&brch=18&sim=229&cnt=1

Integral University, Lucknow

Department of Environmental Science

Effective from Session: 2024-2025
Course Code B150403T/ES229 Title of the Course Basics of Environmental Methods T P C
and Analytical Technigues
Year 2nd Semester v 0 0 4
Pre-Requisite 10+2 Co-requisite NIL
—— This subject enables the students to learn the different parameters of Environmental methods for analysis.
Course Objectives
Course Outcomes
CO1 Student gain an insight about different aspects of analytical environmental methods and soil analysis
CO2 Demonstrate extensive knowledge of the ecological instrumentation and spectrophotometry
CO3 Students can describe the most common methods of electrophoresis and instrumental analysis
CO4 Students will be able to explain the general parameters of water analysis
CO5 Students will be able to explain different air sampling equipments
Unit - . . Contact Mappe
No. Title of the Unit Content of Unit i dCco
Introduction Soil collection and preservation, Significance, Importance of Water, soil and air analysis 8 Cco1
1
Soil Analysis Analysis of particle size, water holding capacity, temperature, pH, conductivity, exchangeable 8 co1
2 calcium and Magnesium, sodium and potassium, available phosphorus,nitrogen, alkalinity,
chlorides, sulphates, organic matter
3 Ecological Humidity measurement, rainfall measurement, pH meter, calorimeter, Principles of 6 Cco2
Instrumentation chromatography
4 Spectrophotometry Spectrophotometer, Principle, Spectroscopy, UV-visible spectrophotometer, Atomic absorption 8 COo2
spectrophotometer
5 Electrophoresis Electrophoresis, Paper Electrophoresis, Gel Electrophoresis, Application of Electrophoresis 6 Cco3
6 Instrumental High-performance liquid chromatography (HPLC), Thin layer chromatography Gas 8 Cco3
Analysis s
chromatography, Application of HPLC
7 Water . Chemical water quality parameters: chloride, Ammonium, Nitrite, Nitrate, Phosphate, Hardness, 8 CO4
Analysis .
Water testing methods
8 Air Analysis Emission sources: Particulates, Lead, Ash, Nanoparticles, Gaseous Pollutants, Types of Air 8 CO5
Sampling Equipment
Reference Books:
1. Chapin, F.S., Matson, P.A. and Mooney, H.A. 2002. Principles of Terrestrial Ecosystem Ecology. Springer-Verlag, New Y ork.
2. Clark, R.N. 1999. Spectroscopy of Rocks and Minerals, and Principles of Spectroscopy.
3. U.S. Geological Survey, Denver
4, John Wainwright and Mark Mulligan (Eds).2004. Environmental Modelling: Finding Simplicity in Complexity. John Wiley & Sons Inc., New York.
5. Manahan, S.E. 2000. Environmental Chemistry. Seventh Edition. Lewis Publishers, NY
6. Odum, E.P. (1971), Fundamentals of Ecology: Saunders, Philadelphia.
e-Learning Source:
1. https://iwww slideshare.net/joy_jnu/environment-analy
2. https://slideplayer.com/slide/274533/
Course Articulation Matrix: (Mapping of COs with POs and PSOs)
PO-
PS PO| PO | PO | PO | PO | PO | PO | PO | PO | POl | POl | PO1 | PSO | PSO | PSO | PSO | PSO | PSO
o) 1 2 3 4 5 6 7 8 9 0 1 2 1 2 3 4 5 6
CO
Co1 9 1 5 ]
CO2 2 2 1 ]
COo3
2 2 2 i}
co4 11 2 2 ;
CO5 2 2

1- Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation

Name & Sign of Program Coordinator

Sign & Seal of HoD



https://www.slideshare.net/joy_jnu/environment-analy
https://slideplayer.com/slide/274533/

Integral University, Lucknow
Department of Environmental Science

Effective from Session: 2024-25

Course Code B150404P//ES230 Title of the Course lAnalytical Techniques Labs L [T P C
Year 2nd Semester v 0|0 4 2
10+2 NIL
Pre-Requisite Co-requisite
To know the basic guidelines and working of Laboratory Instruments
Course Objectives Students will be able to learn and perform various analytical experiments
Students will learn and perform NPK determination through kit method.

Course Outcomes
Co1 To develop the knowledge of Analytical Instruments
Cco2 Students will learn the the principles and methodology of analyte determination techniques
CO3 Students will be able to perform hands on experiments on simple chromatography techniques
CO4 To understand the soil primary nutrients analysis through kit method and develop the practical skills of basic Physico- chemical parameters and their
determination procedure
unitNo. Title of the Unit Content of Unit COMEG Al fpysd
CO
. Principle and demonstration of Spectrophotometer, Centrifuge, pH meter, co1
! Instrumentation Conductivity meter, Flame Photometer. 12
2 Classification of Analytical Gravimetry, Volumetry, Potentiometry
. 12 CO2
Techniques
\ Principle & Techniques Thin Layer Chromatography, Paper chromatography o o3
of Chromatography
. . To study the NPK of soil les by usi il testing kit CO4
. Study of nutrients in o study the of soil samples by using soil testing ki 12
soil
5 Determination of Determination of specific gravity, acid value, peroxide value in vegetable oil 12 CO4
specific gravity

Reference Books:

1. RaoM.Nand H.V.N. Rao,1989: Air pollution, Tata McGraw Hill Publishing Co. Ltd., New Delhi

2. Misra, R,1986. Ecology workbook Oxford and IBH Publishing Co., New Delhi.

3. Khopkar S.M.,1993; Environment Pollution Analysis, Eastern Limited, New Y ork

e-Learning Source:

1. https://www.youtube.com/watch?v=mDIVpJgjoXQ&ab_channel=UrbanGardening

2. https:/www.youtube.com/watch?v=5fvWhCk7x6U&ab_channel=Edmerls

3. https://www.youtube.com/watch?v=-a5NT4-6qSE&ab_channel=krishivalley

1- Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation

Name & Sign of Program Coordinator Sign & Seal of HoD



http://www.youtube.com/watch?v=mDIVpJgjoXQ&ab_channel=UrbanGardening
http://www.youtube.com/watch?v=5fvWhCk7x6U&ab_channel=Edmerls
http://www.youtube.com/watch?v=-a5NT4-6qSE&ab_channel=krishivalley

Effective from Session: 2022-2023

Course Code A070401T/SS211 | Title of the Course | Social Problems & Issues of Development in India L [T P C
Year 11 Semester v 4 0 0 4
Pre-Requisite Intermediate Co-requisite None

Course Objectives

Course Outcomes: The syllabus is designed to introduce students to the emerging social problems, the concept and issues of
development in Indian Society. The course intends to focus upon the deviant and delinquent behaviour, issue of corruption and
other disorganizational and structural problems of Indian Society. The endeavour of the course is to make learners aware about

the social problems and developmental issues in the Indian Society.

Course Outcomes

CO1 | Basic understanding of deviance.
CO2 | Explore the different social problem and behavior.
CO3 | Understanding socio-structural tribulations.
CO4 | Understanding the problems at family level.
CO5 | Conceptual understanding differences of development.
CO6 | To expand knowledge about theories on development.
CO7 Issues of Development from agrarian to advancement era.
CO8 | To know about relation between Ecology and Development.
Unit . . q Contact | Mapped
No. Title of the Unit Content of Unit Hrs. CcO
. Deviance: Concept & Meaning, Definition. Crime and, Juvenile Delinquency, White Collar
! Introduction crime, Social Disorganization and Social Problem 07 col
2 Social Problem Corruption in Public life, Cyber Crlmel Drug Addiction, Drug Abuse, Suicide, Terrorism 07 co2
3 Structural Problems Po.vert.y', Unemployment Caste Inequalllty, Problems: Religious, Ethnic and Regional, 08 O3
Minorities, Backward Classes and Dalits.
4 Familial Problems gl(zl‘gly}; Domestic Violence, Divorce, Intra and Inter-Generational Conflict, Problem of 08 CO4
5 Concept of | Concept of Development, Economic Vs Social Development, Human Development (HDI), 06 CO5
Development Social Development
6 Theories of | Smelser, Lerner, Rostow. Under Development Dependency: Centre Periphery (Frank), 08 co6
Development: Uneven Development (Samir Amin); Globalization and Development Society
7 Issues of | Agrarian Crisis, Human Resource Development & Skilled Unemployment, Inclusive 08 CcO7
Development Development
3 Ecology and | Development and Displacement, Rehabilitation and Resettlement Policy, Sustainable 08 CO8
Development: development, Global Warming and Climate Change.
Reference Books:
Cloward, R., 1960. Delinquency and Opportunity.
Charles, L.C., Michael, W.F., 2000. Crime and Deviance: Essays and Innovations of Edwin M Lemert
Eade D and Ligteringen E, Debating Development, 2006. — NGOs and the Future
Desai A.R, 1971: Essays on Modernization of Underdeveloped Societies.
e-Learning Source:
Egyankosh and NCERT
Course Articulation Matrix: (Mapping of Cos with POs and PSOs)
PO-PSO PO1 PO2 PO3 PO4 POS5 PO6 PO7 P08 PSO1 PSO2 PSO3 PSO4 PSO5
CO
CO1 1 1 3 1 1 3 2 3 2 2 2 2 2
CO2 1 2 3 2 1 3 3 2 2 1 1 2 3
CO3 1 2 1 2 2 3 2 3 1 2 2 2 2
CO4 1 2 2 1 3 2 3 3 2 2 3 1 2
COs 2 2 1 2 3 3 2 2 2 2 2 1 2
CO6 3 2 3 2 1 2 3 3 2 3 3 3 3
CO7 1 3 3 2 3 3 3 2 3 3 2 3 3
CO8 1 3 2 1 2 1 2 3 2 3 3 3 2

1- Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation

Name & Sign of Program Coordinator

Sign & Seal of HoD




Integral University, Lucknow

Effective from Session: 2022-2023

Course Code A070401T/SS212 El.gler:ef the Project on Sustainable Society L | T P C
Year 11 Semester v 0 |0 2 2
Pre-Requisite Intermediate Co-requisite None

Course Outcomes: The syllabus designed to introduce students to the emerging social problems and the concept and
issues of development in Indian Society. The project work will engage students directly in practical knowledgeabout
the conducting research project. This project work will help learners to know about the issue of

sustainability.

Course Objectives

Course Outcomes

CO1 | Basic understanding of research work in development and social problem.
CO2 | Develop skill to improve research understanding.
CO3 | To improve skill of using different techniques and methods.
CO4 | To enhance the skill of research writings.
Unit . . . Contact | Mapped
No. Title of the Unit Content of Unit Hrs. Cco
| Introduction to | Research Project: Definition & Concept, Selection of Research Topic related to 07 Co1
research Social Problems and Social Development, Sustainable Development
5 Research How to develop Research Proposal and its Implementation 07 co2
Proposal
Methods & . . L " _
3 Techniques Methods & Techniques for conducting scientific study. Writing of Bibliography. 08 CO3
4 Research Project | Research Project final draft and writing of findings, Presentation of Research 08 CO4
writing Project.

Reference Books:

Goode and Hatt, 2006: Methods in Social Research

Young Pauline, 1988 Scientific Social Surveys and Research Practice

Silverman David, 1985 Gower, Vermont Qualitative Methodology and sociology.

Sachdev Meetali, 1987: Qualitative Research in Social Sciences

e-Learning Source:

e Egyankosh

e NCERT
Course Articulation Matrix: (Mapping of Cos with POs and PSOs)
PO-PSO
PO1 PO2 PO3 PO4 PO5 PO6 PO7 P08 PSO1 PSO2 PSO3 PSO4 PSO5
CO
CO1 1 1 3 1 1 3 2 3 2 2 2 2 2
CO2 1 2 3 2 1 3 3 2 2 1 1 2 3
COo3 1 2 1 2 2 3 2 3 1 2 2 2 2
CO4 1 2 2 1 3 2 3 3 2 2 3 1 2

2- Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation

Name & Sign of Program Coordinator Sign & Seal of HoD




Integral University, Lucknow
Department of Environmental Science

Effective from Session: 2024-2025
Course Code B150405T/ES231 Title of the Course Soil Conservation and its T P C
Management
Year 2nd Semester v 0 0 4
Pre-Requisite 10+2 Co-requisite NIL
To develop the scientific attitude among the students for land and soil conservation. To develop attitude towards the
Course Objectives fundamental education of soil among the students. To develop clear thinking about land use pattern awareness among the
students.
To develop attitude towards soil pollution, its degradation among the students.
To provide knowledge to students about rational and scientific thinking about the measures to abate soil degradation
Course Outcomes
COo1 Students can enhance their knowledge about soil erosion and conservation.
CO2 Students can increase their knowledge about soil and its related parameter in sustained manner without deteriorating soil health.
CO3 Students can get efficient prospect to know about soil health and nature with development of new agricultural practices and technology.
CO4 Restoration of ecological balance by harnessing, conserving and developing natural resources.
CO5 To minimize soil erosion in the biodiversity rich areas and farm lands by implementing advance sustainable and government green practices.
Unit n . . Contact | Mappe
No. Title of the Unit Content of Unit Hrs. dco
Introduction Land asa resource, soil health, types and causes of soil degradation; impact of soil degradation on 6 Co1
1 agriculture and food security; need for soil conservation and restoration of soil fertility.
Fundamenta Soil formation, classification of soil, physical properties of soil, soil texture, soil water
2 Is of soil holding capacity, soil temperature; soil colloids, soil acidity and alkalinity. soil organic matter, 8 co2
science nutrients in soil: nitrogen, sulphur, potassium and phosphorus, soil biodiversity.
3 Soil degradation Soil resistance and resilience, nature and types of soil erosion, losses of soil moisture and its
regulation, nutrient depletion in soil, soil degradation due to mining and mineral extraction, toxic| Cco3
organic chemicals and organic contaminants in soils. 8
Land use pattern Land resources: types and evaluation; biological and physical phenomena in land degradation;
4 changes visual indicator of land degradation; drivers of land degradation-deforestation,
CO4
desertification; habitat loss, loss of biodiversity, range land degradation, land salinization. 8
5 H P Human population pressure, poverty, socio-economic and institutional factors. Drivers of land
uman Activities : - - I, - - -
use and land cover change in major geographic zones and biodiverse regions with particular CO4
reference to the Himalaya and the Western Ghats 8
6 Soil . Crop Rotation, Contour ploughing, Cover cropping and Mulching, Conservation Tillage,
Conservation : . - . . .
- Afforestation, Fertilizers and its management, Improving agricultural practices. 6 Cco2
Practices
7 gl:;tcizggsble Sustainable land use planning, role of databases and data analysis in land use planning control
and management, land policy, Institutional and sociological factors, participatory land 8 CO5
degradation assessment, integrating land degradation assessment into conservation.
Advanced . . . .
8 methods for Organic farming, Grassed waterways, Chemical free farming, Integrated pest management,
soil Government schemes- Rashtriya Krishi Vigyan Yojana, Cherrapunjee Ecological Project- 8 CO5
conservation Restoration of Degraded Lands under Sohra Plateau.
Reference Books:
1. .Brady, N.C. &amp; Well, R.R. 2007.The Nature and Properties of Soils (13th edition), Pearson Education Inc.
2. Gadgil, M. 1993. Biodiversity and India&#39; s degraded lands. Ambio 22: 167-172.
3. Johnson, D.L. 2006. Land Degradation (2nd edition). Rowman & amp; Littlefield Publishers.
e-Learning Source:
1. https://iwww.youtube.com/watch?v=RWw09HU5n2I
2. https://www.youtube.com/watch?v=b3V988XYD-I
Course Articulation Matrix: (Mapping of COs with POs and PSOs)
PO-
PS PO| PO | PO| PO | PO | PO | PO| PO | PO | POl | POl | PO1 | PSO | PSO | PSO | PSO | PSO | pso
O 1 2 3 4 5 6 7 8 9 0 1 2 1 2 3 5 6
CO
Co1 - - - 3 3
3 2 3 1 - - - 3 3 -
- _ - 3 2
Co2 03 |l 23| 2| -| -| - 2 3 .
COo3 - - - 3 3
3 2 3 1 - - - 3 2 -
- - - 3 2
co4 2 2 3 1 - - - 2 3 -
- - - 2 3
cos 3 2 2 3 - - - 2 2 -

1- Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation

Name & Sign of Program Coordinator Sign & Seal of HoD



http://www.youtube.com/watch?v=RWw09HU5n2I
http://www.youtube.com/watch?v=b3V988XYD-I

Integral University, Lucknow
Department of Environmental Science

Effective from Session: 2024-2025
Course Code B150406P/ES232 Title of the Course Soil Analysis Lab L T P C
Year 2nd Semester v 0 0 4 2
Pre-Requisite 10+2 Co-requisite NIL
I This course provides an introduction to the basic laboratory principles. Furthermore, students will have hands on
Course Objectives . . . . .
experiments and perform laboratory work in analyzing different parameters of soil.
Course Outcomes
CO1 The student will understand about Good Laboratory Practice (GLP).
CO2 The student will develop practical knowledge on Measurement of different physical parameters of soil
CO3 The student will develop practical knowledge on qualitative determination of primary nutrient of soil by testing kit
CO4 The student will be able to perform Basic soil microbiology
Unit n - Contact Mappe
No. Title of the Unit Corcj[(:]?tt of Hrs, dco
Good Laboratory All Laboratory Rules and Regulations, Safety Precautions, Introduction to Laboratory
1 Practices Instruments, etc. 15 co1
Soil Analysis Determination of pH, Electrical conductivity, Moisture content, Bulk density of soil
2 (Physical 15 Cco2
Parameters)
3 Soil Analysis (NPK) Analysis of Nitrogen, Phosphorus, Potassium content of soil using soil testing Kit. 15 COos3
4 BQS'C S(.)'I Isolation and Enumeration of soil microflora using serial dilution method. 15 CO4
Microbiology
Reference Books:
1. Odum, E.P. (1983), Basic Ecology, Sanders, Philadelphia.
2. The Chemistry of Soils 3rd Edition by Garrison Sposito
3. Practical Manual for Soil, Plant, Water and Seed Testing. P. Gurumurthy
e-Learning Source:
1. https:/Aww.docsity.com/en/environmental-science-environmental-biology- lecture-notes/233205/
2 http://ww.rlbcau.ac.in/pdf/Horticulture/HNR%20131%20%20Fundamentals%200f%20Soil%20Science.pdf
3. https://krishi.icar.gov.in/jspui/bitstream/123456789/12719/1/Print-PDF-IIPR-Pocket%20Guide-1-3-2018. pdf
Course Articulation Matrix: (Mapping of COs with POs and PSOs)
PO-
PS P PO | PO | PO | PO | PO | PO | PO | PO | PO1 | PO1 | PO1 | PSO | PSO | PSO | PSO | PSO | PSO
O 0 2 3 4 5 6 7 8 9 0 1 2 1 2 3 4 5 6
CcO 1
1 -
co 3 1 1 2 1 1 2 ; ; ; ; 3 1 1 1 ;
e : 1 1 1 1 1 2 | ) B B ) 3 1 2 1 )
CO3 1 5 1 1 1 1 2 2 | i ) ) ) 3 1 2 1 3 )
Co4 1 3 1 1 1 2 1 2 | i i i i 3 1 2 1 3 i

1- Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation

Name & Sign of Program Coordinator Sign & Seal of HoD



https://www.amazon.com/Garrison-Sposito/e/B001HMRTZO/ref%3Ddp_byline_cont_book_1
http://www.docsity.com/en/environmental-science-environmental-biology-lecture-notes/233205/
http://www.rlbcau.ac.in/pdf/Horticulture/HNR%20131%20%20Fundamentals%20of%20Soil%20Science.pdf

Integral University, Lucknow

Effective from Session: 2023-24

Course Code B190404P/CH243 Title of the Course | Industrial Waste Analysis L T P C
Year Second Semester Fourth 4 2
Pre-Requisite - Co-requisite -

Course
Objectives

Students gain knowledge and skills related to this paper as follows: instrumental methods of analysis, material testing, water
analysis, and use of transducers for measuring flow control, and flow measuring devices (floats).

Course Outcomes

Student will be able to determine phenolphthalein alkalinity, methyl alkalinity; total alkalinity, total hardness, calcium hardness, and acidity of

CO1 | the given water sample and express the results in moles per liter and mg/L as CaCOs for hardness parameters, and in equivalence/L and mg/L
as CO:z for acidity.
co2 Student will be able to determine the available chlorine percentage, chloride content, and pH of the given chlorine solution sample and each
water sample.
CO3 | Student will be able to determine the dissolved oxygen, 3-day BOD, and COD of the given sample of water.
CO4 | Student become able to measure the total solids (T.S.) and total dissolved solids (T.D.S.) as well as the conductivity of a given water sample.
CO5 | Student will be able to determine the potassium content in the provided water sample and to measure the amount of matter present in the air.
Unit . . . Contact | Mapped
No. Title of the Unit Content of Unit Hrs. coO
i. To determine phenolphthalein alkalinity, methyl alkalinity, and total alkalinity in the
given sample.
Alkalinity ii. To determine total hardness and calcium hardness in the given water. Express your
1 o7 - . 15 1
determination result in moles per liter and mg/L as CaCOs.
iii. To determine the acidity of the given sample of water. Express your result in
equivalence/L and mg/L as CO».
i. To determine the percentage of available chlorine in the given chlorine solution
5 Chloride  content sample. 15 53
determination ii. To determine the chloride content in each sample of water. '
iii. To determine the pH of the given sample of water.
DO. BOD. and i. To determine the dissolved oxygen in the given sample of water.
3 cob ' ii. To determine the 3-day BOD of the given sample of water. 15 3,4
iii. To determine the COD of the given wastewater sample.
Total solids, total | i. To determine total solids (T.S.) and total dissolved solids (T.D.S.) in the given sample
dissolved solids, of water.
4 and potassium | ii. To determine the conductivity of the sample of water. 15 4,5
content iii. To find out the potassium in the given sample of water.
determination iv. To find out matter in the air.
Reference Books:
Advance Practical Chemistry: Jagdamba Singh, L.D.S Yadav, Jaya Singh, I.R. Siddiqui, Pragati Edition.
Practical Organic Chemistry, A. I. Vogel.
Practical Physical Chemistry: B. Viswanathan and P.S. Raghavan.
Experimental Inorganic Chemistry -W. G. Palmer.
e-Learning Source:
https://www.fandm.edu/uploads/files/79645701812579729-genchem-reference-for-web.pdf
http:/file.akfarmahadhika.ac.id/E-BOOK/12-1213-akfarmahad-16-1-vogelqu-d.pdf
https://faculty.psau.edu.sa/filedownload/doc-6-pdf-f06110ef2elelae119cbacf71dd17732-original.pdf
https://www.stem.org.uk/resources/collection/3959/practical-chemistry
Course Articulation Matrix: (Mapping of COs with POs and PSOs)

POC";SO PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | POLL | PO12 | PSOL | PSO2 | PSO3 | PSO4 | PSO5
COo1 3 3 1 1 - - - - - - - - - 2 3 - -
Cco2 3 2 2 2 - - - - - - - - - 1 2 - -
Cco3 2 3 2 2 - - - - - - - - - 2 2 - -
CO4 2 2 1 1 - - - - - - - - - 3 1 - -
CO5 3 3 1 2 - - - - - - - - - 2 2 - -

1- Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation

Name & Sign of Program Coordinator

Sign & Seal of HoD




Integral University, Lucknow

Effective from Session: 2023-24

Course Code B190403T/CH242 Title of the Course | Industrial Waste Treatment & Management L T P C
Year Second Semester Fourth 3 1 4
Pre-Requisite - Co-requisite -

Course

Objectives

Basic knowledge of industrial waste management technologies, acquaintance with basic waste treatment technologies and
environmental legislations to curb hazardous wastes will be taught to students.

Course Outcomes

Students understand sources, characteristics, and waste treatment flow sheets for selected industries such as textiles, tanneries,

ol pharmaceuticals, dairy, sugar, paper, distilleries, steel plants, and thermal power plants; wastewater reclamation concepts.
Students understand physical and chemical treatment, solidification, incineration, and secure landfills. Types of waste, management of solid
CO2 | waste, treatment, and disposal of non- toxic solid waste (landfills, scrubbing, flue gas cleaning, incineration, heat drying, wet oxidation,
biodegradation, etc.), treatment of hazardous waste, and e-waste treatment.
co3 Students know heavy metals, biosorption by fungi, algae, and bacteria; factors affecting biosorption; bioreactors for biosorption: packed bed
reactor, fluidized bed reactor, rotating disc reactor, sequential reactor.
Student will be able to understand biotechnological applications for environmental management cover various areas, including composting,
CO4 | carbon sequestration, bioenergy and biofuels, anaerobic digestion for methane production, as well as the assessment and feasibility of
industrial pollution prevention, waste management, and recycling, waste disposal by incineration, and ultimate disposal.
Students will be understand the toxic chemicals in the environment including fertilizers, insecticides, pesticides, plastics, toxic metals, dyes,
CO5 | surfactants, and their toxicity; international and national standards and control; biochemical effects of mercury and lead, carcinogens, vector-
borne and water-borne diseases, pollution, and public health issues.
Unit . . . Contact | Mapped
No. Title of the Unit Content of Unit Hrs. cO
. . Sources, characteristics, and waste treatment flow sheets for selected industries such as
Pollution From Major . - . ) S
1 Industries textiles, tanneries, pharmaceuticals, dairy, sugar, paper, distilleries, steel plants, and thermal 8 1
power plants; wastewater reclamation concepts.
2 Hazardous Waste Hazardous wastes: physical and chemical treatment, solidification, incineration, secures 7 2
Management landfills.
. Types of waste, management of solid waste, treatment, and disposal of non-hazardous solid
Solid Waste - - . L - . o
3 Management waste (landfills, scrubbing, flue gas cleaning, incineration, heat drying, wet oxidation, 8 2
biodegradation etc.), treatment of hazardous waste, E-waste treatment.
Introduction, heavy metals, Biosorption by fungi, algae and bacteria, factors affecting
4 Biosorption of Metals | biosorption, bioreactors for Biosorption- Packed bed reactor, fluidized bed reactor, rotating 7 3
disc reactor, sequential reactor.
Blotechnplog_lcal Biotechnological application to the management of the environment: composting, carbon
Intervention in . . . L . .
5 Environmental sequestration, bioenergy and biofuels, anaerobic digestion for methane production, factors 8 4
affecting biogas production.
Management
. . Assessment of Industrial Pollution Prevention, Feasibility of Industrial Pollution Prevention,
Industrial Pollution e - : - . .
6 . Feasibility Implementation, Waste Management, Recycling, Waste Disposal by Incineration, 8 4
Prevention . .
Ultimate Disposal
. Fertilizers, insecticides, pesticides, plastics, toxic metals, dyes, surfactants, and their toxicity;
7 Agricultural Pollutants international and national standards; control. 7 5
8 Chemical Toxicolo Toxic chemicals in the environment, biochemical effects of mercury and lead, carcinogens, 7 5
qy vector-borne disease, water-borne disease, pollution, and public health issues.

Reference Books:

Chemical Thermodynamics by R.P.Rastogi et al; Simplified course in Physical Chemistry, Madan&Tuli, S. Chand & Co. Ltd.

Principles of physical chemistry by Puri Sharma and Pathan; Atkin’s Physical Chemistry, Atkin, Oxford Press.

Essentials of Physical Chemistry, Bahl&Tuli, S. Chand & Co. Ltd.; Principles of Physical Chemistry, Puri, Sharma &Pathania, Vishal Publishing Co.

e-Learning Source:

https://condorchem.com/en/industrial-wastewater-treatment/; https://www.water.wa.gov.au/ data/assets/pdf file/0008/4040/89343.pdf

https://www.chemicalprocessing.com/articles/2018/understand-industrial-wastewater-treatment/

https://www.encyclopedia.com/environment/encyclopedias-almanacs-transcripts-and-maps/industrial-waste-treatment

Course Articulation Matrix: (Mapping of COs with POs and PSOs)
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Integral University, Lucknow

Effective from Session: 2024-25

Course Code Z040401T/PH201 Title of the Course | Physical Education and Yoga L T P C
Year 2nd Semester Fourth 2 2
Pre-Requisite - Co-requisite -

Equip students with a comprehensive understanding of physical education, fitness, and wellness. Gain knowledge in physical
Course educatio_n, fitness, wellness, w_eight mana_gement,_a}nd lifestyle cho?ces. Explore tht_e relationship k?etween_yoga and mental health.
Objectives Emphasize the value of education. Delve into traditional games, their cultural significance, and their benefits. Apply knowledge for

physical fitness, mental well-being, and a balanced lifestyle. Develop critical thinking, problem-solving skills, communication
skills, and appreciation for traditional games as part of cultural heritage and physical activity promaotion.

Course Outcomes

Students understand the fundamental concepts and principles of physical education and can explain the concept of fitness and wellness and its

con significance in maintaining a healthy lifestyle.
cO?2 Students can demonstrate knowledge of weight management techniques and strategies for maintaining optimal body weight as well as identify
and analyze various aspects of an individual's lifestyle and its impact on overall health and well-being.
co3 Students can recognize the relationship between yoga and mental health and understand how yoga practices contribute to mental well-being.
Comprehend the importance of value education and its role in personal and social development.
Students can evaluate the traditional games of India and their cultural significance, highlighting their physical and mental benefits. Apply
CO4 | theoretical knowledge and practical skills acquired during the course to promote physical fitness, mental well-being, and a balanced lifestyle.
Develop critical thinking and problem-solving abilities related to physical education and wellness.
Students can communicate effectively about the importance of physical education, fitness, wellness, and traditional games, both orally and in
CO5 written form. Foster an appreciation for Indian traditional games and their role in preserving cultural heritage and promoting physical activity.
Engage in teamwork, cooperation, and leadership skills through practical activities and group projects related to physical education and
wellness.
Llilr;'.t Title of the Unit Content of Unit Cc|>_|nrt§ ct M%I:OSEd
i.  Meaning, Definition, Aim and Objective.
ii.  Misconception About Physical Education.
. . iii.  Need, Importance and Scope of Physical Education in Modem Society.
! Physical Education iv.  Physical Education Relationship with General Education. 15 !
v.  Physical Education in India before Independence.
vi.  Physical Education in India after Independence.
i.  Meaning, Definition and Importance of Fitness and Wellness.
ii.  Components of Fitness.
Concept of iii.  Factor Affecting Fitness and Wellness.
Fitness and i.  Meaning and Definition of Obesity.

9 Wellness, Weight ii.  Causes of Obesity. 15 23
Management, and iii.  Management of Obesity. '
Lifestyle iv.  Health problems due to Obesity.

i.  Meaning, Definition, Importance of Lifestyle.
ii.  Factor affecting Lifestyle.

iii.  Role of Physical activity in the maintains of Healthy Lifestyle.
i Historical aspect of yoga.

ii. Definition, types of scopes & importance of yoga.

iii. Yoga is related to mental health and value education.

iv. Yoga is related to Physical Education and sports.

3 Yoga and V. Definition of Asana, differences between asana and physical exercise. 15 34

Meditation vi. Definition and classification of pranayama. !
Vii. Difference between pranayama and deep breathing.
viii. Practical: Asana, Suraya-Namaskar, Bhujang Asana, Naukasana, Halasana,
iX. Vajrasan, Padmasana, Shavasana, Makrasana, Dhanurasana, Tad Asana.
X. Pranayam: Anulom, Vilom.
i Meaning.
ii. Types of Traditional GamesGilli- Danda, Kanche, Stapu, Gutte, etc.
Traditional i_ii. Importance/_Benefitsj c_)f Traditional Games.
Games of India iv. How to Design Traditional Games.

4 and Recreation in . Meaning, Definition of Recreatlor_L 15 4,5
Physical i, Scope and _Importance of Rec_reatlon.

Education iii. General Principles of Recreation.
iv. Types of Recreational Activities.
V. Aerobics and Zumba (Fir India Movement).

Reference Books:

1. Singh, Ajmer, Physical Education and Olympic Abhiyan, “Kalayani Publishers”, New Delhi, Revised Addition, 2006; Patel, Shri krishna,
Physical Education, “Agrawal Publishers”, Agra, 2014-15

2. Panday, Preeti, Sharirik Shiksha Sankalan, “Khel Sanskriti Prakashan, Kanpur

3. Kamlesh M.L., “Physical Education, Facts and foundations”, Faridabad P.B. Publications; B.K.S. Yengar, &quot;Light and Yog. Yoga
Deepika&quot;, George Allen of Unwin Ltd., London,1981.

4. BrajBilari Nigam, Yoga Power &quot; TheKpath of Personal achievement&quot; Domen and Publishers, New Delhi, 2001.

5. Indira Devi, &quot;Yoga for You&quot;, Gibbs, Smith Publishers, Salt Lake City, 2002 Domenand Publishers, New Delhi - 2001.

6. Jack Peter, &quot;Yoga Master the Yogic Powers&quot;, Abhishek Publications, Chandigarh, 2004.




Department of Environmental Science
Integral University

Effective from Session:2024-2025

Course Code B150407R/ ES237 gg:frg; U2 Internship/Apprenticeship, LI T|P
(Research Project 1)

Year 2nd Semester v ofo0]oO

Pre-Requisite 10+2 Botany, Physics, Chemistry Co-requisite Nil

Course Objectives Upon finishing the course students will be able to come up with a gain of professional work in industry and research project experience.

Course Outcomes

Co1

'To apply theoretical concepts learned in degree course work to a practical situation

COo2

'To obtain experience with relevant materials and methodologies.

COo3

IAchieve/complete assigned target(s)/ task(s) given by the person to whom the intern or apprentice is reporting (Supervisor)

Unit
No.

Title of the Unit

Content of unit

Mapped
CO

Internship/Apprenticeship

(Research Project I)

Students are encouraged to undergo summer/winter in plant training in a suitable industry,
consultancy, research laboratory, institute, Protected Areas etc. So as to get firsthand experience
of corporate environmental management and of natural habitat. Candidates will write a field|
project report on issues related to Environmental Science under the guidance of their respective|
guides. Each student will work independently on the topic. The field project must consist of 4
review of the literature and produce adeep insight of the subject based on personal research. Field
project work will be initiated at the start of Semester. The students will undertake fieldwork in
terms of the collection of data and surveys. The field project will have to be submitted for appraisal,
and acceptance by the University. The students should submit their field project report in the
following format:

Chapter I: Introduction with Aims and Objectives: A background with historical information and
areview of existing material or data on the subject along with the aims and objectives of the study.
Chapter 11: Methodology with Material and Methods: Description of the issue, methodologyj
adopted for the study.

Chapter I11: Experimental: Presentation of data collected and detailed analysis of results.

Chapter 1V: Result and Discussion: Discussion on the data and results obtained and Presentation
of method suggested to solve the problem.

Chapter V: Summary and Conclusions: A summary of the dissertation and important conclusions
drawn at the end of the investigation.

Bibliography or References: A list of references cited in the text.

The Field Project Report should be typed on A4 size bond paper with 1.5 line spacing. Illustrations
and photographs should be of high quality. The report should be flawless without any spelling
mistakes or grammatical errors. Students will have to submit their field project report one month
Before the practical examination at the end of Semester. The field work report will carry 100 marks|
(Internal marks 20 and External marks 80). Assessment of the report will be done at the end of the
year. Students have to present a Power Point Presentation. Assessment of the field work shall be
done by the external examiner appointed by HOD, Integral University.

C01,2,;3,
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