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Course Code : ENSG?{(;IM AL ISSUES, ETHI ¢S, AND SUST AINABLE SOLUTIONS

Title :
Credits « 3 (Theory)
Total Marks : 60 (EA: 36 + 1A: 24)

COURSE OBJECTIVES

Upon completion of this course, the student wil
o Understand the philosophical and ethica

| be able to:

[ dimensions of envirenmental decisinn-makmg

oss, and

and justice. : . . e o
o Analyze global environmental challenges including climate change, biodiversity |
urbanization.
renewable energys and

o Evaluate the principles and applications of green technology,

sustainable resource management.
o Examine the role of industrial micro
biotechnological innovations.
o (Critically assess environmental movements, policy suc
to sustainable development.

biology in environmental remediation and

cesses and failures, and pathways

CGURSE-DUTCQB_IES CO’S
CO1 | Analyze ethical frameworks and justice principles in environmental governance and
CO2 | Evaluate thecaus&salmygﬁis,mﬂimlt;‘gﬁtlun Sirategies for global environmental issues
diiate Rl O g diljl .:'Eiﬁﬁ’sl | Tk G .
stainable urban planning solutions integrating

03 | Assess urbanization trends and propose su
green infrastructure.

CO4 | Apply principles of
| degradation. : Bt
CO5 | Examine. microbial hiotechnological applications in environmental remediation and
_ | indusfrial processes.
COG6 | Crifically evaluate environme
development strategies.

green technology and renewable Snergy 10 address environmental

tal movements, policy frameworks, and sustainable

UNIT-WISE DETAILED CONTENT

Umit1 | Numberof | Title of Unit: Philosophy, Ethi d i '
pisieied phy, Ethics, and Global Environmental Issues

:%;nﬁji:i*udu;]:lﬁun ];o Philosophy & Ethics:
iilosophy: Definition, nature, scope, concept, Branches. Ethi

Definition, Motal philosophy, nature of hnral' jultlgement and mﬁg:ili
Anthru}?a;crintrism, biccentrism, and ecocentrism, Decp ecology,
ecofeminism, and environmental pragmatism. Ethics with respect to




science and research.

Environmental Justice and Equitys
Definition. and dimensions of environmental justice. Case studies:
Environmental refugees, Environmental racism, unequal exposure to
poltution, and climate justice.

Global Environmental Issaes:
Climate Change: Causes, greenhouse gas emissions, global warming,
impacts on ecesystems and human systems. Biodiversity Loss:
Drivers, extinction rates, conservation significance; and intemational
frameworks (CBD, CITES). Air pollution: Causes, Impact and
remedies. Water Searcity and Pollution: Causes, Impact and
remedies.

Unitz | Namber of
Lectures: li_

Title of Unit: Urban Growth, Planning, and Environmental Impacts

Urban Eh;umg and Sustainable Development:
angg s of ‘nqab& urban planning: compact cities, mixed land
use, m-ﬁrt&ﬂed dmlment

Green Infrastructure and Urban Design: Green roofs, urban farests,
permeable pavements, and rainwater harvesting.

Sustainable Tramsportation Solutiems: Bus rapid nmit (BRT)
symms, metro rail networks, electric mobility, and cycling
infrastructure.

| Lectures: 16

Unit3 | Number of

‘Title of Unit: Green Technology, Renewable Energy, and Waste

Muw

..Prin ples of Green Technology:

Del tm,wnpu,mdobjeeuwsnfmmhmm
Rencwable Energy Technologies:
SohrEwPhomMuHa,mhrMMudrﬂ

integration.
Wi&dEmgr:ﬂnshammdnﬂshmwhdedud
challenges,
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environmental impacts.
Biomass Energy and Biofuels: Types, production processes (biogas,
biocethanol, biodiesel), and sustainability concerns.

Waste Management and Recycling;
Waste-to-Energy Technologies: Incineration, gasification, pyrolysis,
and anaerobic digestion.

Circular Economy Principles: Reduce, reuse, recycle, and recover;
| produect lifecycle management; extended producer responsibility.

Unit 4

Number of
Lectures: 16

“Title of Unit: Industrial Microbiology and Environmental Solutions

'"ﬁ'.'[m-rnnrga‘nisms in Environmental Remediation:
‘Bioremediation of Pollutants: Microbial degradation of hydrocarbons,

‘Microbial Biosensors for Environmental Monitoring: Principles, types,

'Sﬂsfamaﬁjl;ty sDG ﬁ (Clean Water),;x;
'Energy), SDG 11 (Sustainable Cities), SDG 13 (Climate Action), SDG

heavy: metals, pesticides; and plastics,
and applications for detecting pollutants.

Microbial Bmteuhuulugf

Applications in agriculture: biofertilizers, biopesticides, and plant
gmwﬂl-pmmm:ng thizobacteria.

Applications  in  industry: fermentation technology, antibiotic
production, and bioplastics.

Restoration Ecology and Ecosystem Rehabilitation:
Prxm%:s, approaches, and success’ stories.
Sustainable Development Goals ' (SD(

G 7 (Aff,‘prdable and ‘Clean

15 (Life on Land).

Sugges &/ Readings
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Kothari, C. R, (2019). Research Methodology: Methods and Techniques. New Age
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International.

Kurar; R. (2019). Research Methodology: A Step-by-Step Guide for Beginners. SAGE

Publications.

Singh, J.S,, Singh, S.P., & Gupta, S.R. (2015). Ecology, Environmental Science and
Cnnaawa’tmn S. Chand Pu’b}is"hm

Daily, G. C. (Ed.). (1997). Natur&'s Services: Societal Dependence on Natural
Ecosystems. Island Press.
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Leamning.

Meiners, R. Environmental Instrumentation and Analysis Handbook. MeGraw-Hill

Education.
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Norman, M., & Kent, J. Environmental Issues and Solutions: A Modular Approach:
Cengage Lﬁﬂmmgf
%g;ttmg G. Global Eunvironmenial Politics: Uafﬂsepls, Theories, and Case Studies.

Elmm’b T, etoal, (Bds.). Urbanization :and Sus amg,bj;u@! I»,wigkmg Utban Ecology,
Environmental Justice an Global Environiental Change- Sprin

Anastas,P. T., & Warner, I. C. Green Chemisfry: Theory an Jﬂ‘ﬂﬁﬂﬂﬂ Oxford tffmwréi;y
Press.

Boyle, G Bme\mh;ﬁﬁ J+ Potwer for 4 Shstainable Future. Oxford Universify Press.
Lacy, P, & Rutquist, . Waste to Wealth: The Cireular Ecopomy Advantage. Palgrave
Magmillan: ;
s, M. J. et al, Industrial

word, R L, g@a;mf&:a;mfrﬂ Bds) m;ﬁfemeﬁia@m piind

_ple-s and Applications.

e;audﬁl‘ﬁum]pg%w Lﬂmg;pfw_and ﬂpphcatmns CRC Press,
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PRACTICAL SYLLABU M :
Compps Cmi:l f&ffﬂi?;%fhlﬂs, and Sustainable Solutions
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racticals En [CEEditS: ¢ (Pra{:-tmal)
(EA: 74 4+ JA: 16)

Course Title: P
Total Marks: 40

OBJECTIVES: Bl
giﬁﬁpleﬁm of the practical course, the student will be a_l:_l;.?:.lff% ooy tochplgues
P; " Agsess e;nvimnmnteél;qualim parameters usmg-ﬁeld:aqq-____g, orat0 S oL tion.
S e and interpret datarelated 1O climate change, urban heat islands

Demal& su'si’:a'inablﬁ's_uluti'@ns-for-ur_-bﬂuﬂgﬂ;;t_ﬂ_,n}n__ alichallengs™
: Bvaluatigeemtauhnulj,_ gy.appﬁaaﬁﬁﬁs:f;a;}d;;ggnmblgm;%gy sﬁ?mi E
. Conduct micro-level studies on bioremediation and microbial applications-

COURSE OUTCOMES (CO5)

and moyements throug b case stiidy analyss.

CcO3

Practical 1: '

Environmental Quality Assessment
Collect watex/soil samples from a local site. _
Analyze physico-chemical parameters (pH, temperatute,

mefals), . .
Interpret results in

]

dissolved oxygen, BOD, COD, heavy
the context of environmental standards.

Practical 2:

Climate Change and Urban HeatIsland Study
Analyze 'ﬁmpﬁﬂmrﬂfﬁﬁﬁﬁﬁm'-fiiﬁéreﬁt‘]ﬁnﬂ use zones (urban, suburban, rural).
Prepare graphs showing femperafure variations and propose mitigation strategies.

Practical 3:

Green Technology and Rencwable Encrgy

Study solar panel efficiency under varying conditions.

Design 4 small-scale biogas plant model or sola r water heater.

Prepare a report on the feasibility of renewable energy for a local community.




Practical ds

Waste Management and'Circulax Economy
Conduct a Waste auditof 4 campus or local area.

Categorize waste into maynla‘al,@,;gii' | W:::s‘fableﬁ andhazandatrs; fractions,
Propose a waste-to-enetgy or composting solution withia cost-benefit analysis.

Practical 53 |
Bioxemediation and In&us_ina]j Microbiolog
Tsolate and identify microorgani REE - : ;
Study microbial degradation uf org&mn Eﬁﬂutauﬁg (e, ol ‘&3@)

SII ggested Readings for B;fan‘l‘:mal
ki b

' 017): frmﬁaafm:mmfafﬁm sis. Campus Books.
2) & Singh, P. (2020). Handbook of Environmental Hhﬁ@srs ‘JI'BBIﬁEress.-
. Crawley, M, @@@&ﬂ RBook Wiles:
3) . ' ard Metho ds for rke Em’mfﬂafmn af“ }Wt!fe,r and Wastewaler.

/Assoejation.




