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SUSTAINABLE DEVELOPMENT

"Sustainable development is development that meets the
needsof the present generation, without compromisingthe

ability of future generationsto meettheir own needs"

- World Commission on Environment and Development (WECD)
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End poverty and hunger
in all forms and ensure
dignity and equality

PLANET

Protect our planet’s
natural resources .
and climate for SUStalnabIe

future generations

ROSPERITY

Ensure prosperous

and fulfilling lives in
Devel op me nt harmony with nature

e
PARTNERSHIP PEACE y

Implement the agenda .
through a solid global ~ Foster peaceful, just and
partnership inclusive societies
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ENVIRONMENTAL EDUCATION

/\/ariousfacilities available at ScienceCity, make it an ideal place for conducting\

environmentaleducationactivities. Visitto ScienceCity campuswill enhanceyour
understanding about the relationship between human beings and the

environment and develop capabilities/skills to protect the environment and

\_promote sustainabledevelopment -
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C Supreme  Court directs\
universities to Include
Environment Studies in UG
curriculum as a compulsory
subject(199)).

C It makesus aware of our need
to adopt sustainable

THE SCIENCE OF WOW

University Grants Commission
(93 H5raS SEH 9399, Siva 5eT)
[Ministry of Human Resource Develapment, Gavt. of Indic)
BTG W AP, 6 Re-110002
Bchadur Shah Zafar Marg, New Delhi-1 10002

Ph = 011-23236288,/23239337
Prof. Rajnish Jain Fox 1 011-2323 6858
Secretary E-mall : secy.vgc@nicin
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ENVIRONMENTAL
\ EDUCATIOlﬂ

D.O.No.F.13-1/2000(EA/JENV/COS-I) 22" May, 2019

Dear Sir/Madam,

This issues in supersession of earlier letter of even number dated
14" May, 2019.

As per directives of Hon'ble Supreme Court of India, a course on
Environment should be implemented at all branches of Higher Education in
India. The University Grants Commission had earlier passed instructions
through numerous letters to all the universities/institutions to compulsorily
implement Six Months Core Module Syilabus on Environmental Studies for
under-graduate courses in afl branches of higher education and also to create
awareness among the students for preservation of environment which will go a
long way for providing safe and healthy atmosphere for future generations.

You are once again requested to kindly ensure the implementation of Six
Month Core Module Syllabus for Environmental Studies for under-graduate
course (available on UGC website www.ugc.ac.in) in your University and
affiliated colleges/institutes in case not implemented so far. The task of
teaching the Module on Environmental Studies be entrusted with the teachers
who fulfil the qualifications laid down by the UGC.

With kind regards,
Yours sincerely,

(Ra]%h Jain)

The Vice Chancellor of all the Universities.

Copy to:
Publication Officer. UGC for uploadina on UGC website. ~
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UGC COURSE CURRICULUM
ON ENVIRONMENTAL STUDIES

Ability Enhancement Comy
Unit 1: Introduction to environmental studies

Unit 7: Human Communities and the Environment

e Human population and growth: Impacts on environment, human heaith and
welfares,

* Carbon foot-print.

* Resettlement and rehabilitation of project affected p case

» Disaster management: floods, earthquakes, cyclones and landslides.

-

.

g

Environmental movements: Chipko, Silent valley, Bishnios of Rajasthan.
Environmental ethics: Role of Indian and other religions and cultures in
environmental conservation.

* Environmental communication and public awareness, case studies (e.g., CNG
vehicles in Delhi).

Courses (AECC - Environmental Studies

Unit 4: Biodiversity and Conservation

» Multidisciplinary nature of environmental studies; components of environment -
atmosphere, hydrosphere, lithosphere and biosphere.
*  Scope and importance; Concept of sustainability and sustainable development.

o Llevels of biclogical diversty genetic, speciess and ecosystem diversty:
Biogeography ones of Indix: Biodiversity patterns and giobal baodiversity bot
spots

o loddia as 2 mega-biodversity nation; Endasgered and endenic species of India

(6 Lectures)

(2 Lectures)
. Tlnuslohdnusly Babitat loss, poacking of wildiife. man-wildide conflicts,
biological & Conservation of biodiversity: lo-situ and Ex-situ
Unit 2: Ecosystems mdb&vm
. ) =d biodiversity services Ecclogical ie, socal, ethical,
¢ What is an ecosystem? Structure and function of ecosystem; Energy flow in an aesthetic and Informational valee.
ecosystem: food chain, food web and ecological succession. Case studies of the (8 Lectures)
following ecosystems:
a) Forest ecosystem Unit 5: Envi I Polluts
b) Grassland ecosystem
¢) Desert ecosystem o Enviremmental pollution : types, cuuses, efficts and controls; Air, water, soil,
d) Aquatic ecosystems (ponds, streams, lukes, rivers, oceans, estuaries) chemical and notse pollution

o Nouclear hazards and human health risks
o Solid waste management: Control measures of urban and industrial waste
* PoBution case studies.

(6 Lectures)

Unit 3: Natural Resources: Renewable and Non-renewable Resources ® )

o Lland Resources and land use change; Land degradation, soil erosion and  Unit 6: Envirenmental Policies & Practices Unit 8 Field work

desertification.
Deforestation: Causes and impacts due to mining, dam building on environment,
forests, biodiversity and tribal populations.
Water: Use and over-exploitation of surface and ground water, floods, droughts,
conflicts over water (international & inter-state).
Heating of earth and circulation of air; air mass formation and precipitation.
Energy resources: Renewable and non-renewable energy sources, use of alternate
energy sources, growing energy needs, case studies.

(8 Lectures)

Climate change. global warming, c2one layer depletion, acid rain and impacts oo
hnnmndqnhm

E Laws : Esvi Pr Act; Air (Prevention & Control of
Pollation) Act: Water (Prevestion and control of Pollution) Act: Wildlife
Kyoto protocols and conservation ca Biological Diversity (CBD). The Chemical
Weapons Coavention (CWC).

Nature reserves, tribal population and rights, and human, wildife confiicts in
Iadzan context

(7 Lectures)

o Visitt0.an area to document environmental assets; river/forest/flora/fauna, ele.
o Visittoa local polluted site - Urban/Rural/Industrial/Agricultural.
o Study of common plants, insects, birds and basic principles of identification.
o Study of simple ecosystems-pond, river, Delhi Ridge, ete.
(Equal to 5 Lectures)
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Envwonmental Issues covered

Climate Change & Air Pollution
Water Conservation
X Rainwater Harvesting System
x Sprinkler System
X Drip Irrigation
x Karnal Technology
Wastewater Treatment
x Sewage Treatment Plant (STP)
Solid Waste management
Non- Conventional Energy
X Solar, Hydro, Biomas& Wind Power
X Nuclear Energy
x Battery Power
Ecosystemsand Biodiversity
Disaster management
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globalclimatesQ

@ollution.

/Simply said W/ f A ¥hbn@eSis a longterm change in tha
averageweather patternsthat define 9 I NJodalX&gionaland

Technically,Climate Changerefers to a statistically significant
variation in either the mean state of the climate or in its
variability, persistingfor an extendedperiod. The major cause
of this changeis CQ or other Greenhouse gasesdue to Air

J

AIR POLLUTION
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/ Pollutants
CcO2 HNO3 Nitrate &

vocs NOz2 ¢o

NO Primary Pollutants

Soot & Other Particles

Sulfate Particles

S0z

4 ThePrincipalSourceof Air Pollution are:

emitted state. Forexample NO,SQ,CO,C0Qetc.

Primary Pollutants are emitted directly from various sourcesand causeharm in their

SecondaryPollutants result from chemicaltransformations in the atmosphere For
\_ example O;, H,O,, HNQ,, H,SQ, Nitrate and Sulfateetc.
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What Is Global Warming?

Globalwarmingis the long
term heating of 9 I NJi
climate system observed
since the pre-industrial
period (between 1850 and
1900 due to human
activities, primarily fossil
fuel burning, which
Increases  heattrapping
greenhouse gas levels in
9 | NaAtfaQghere

” Sincethe pre-industrial period, human activities are estimated to have increased9 I NJj
global average temperature by about 1 © Celsius(1.8 © Fahrenheit),a number that is

currently increasingby 0.2 °© C (0.36 ° F) per decade Thisis affecting our ecosystems&
\_productivity )
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Weathervs. Climate

eather  refers
atmospheric conditions
that occur locally over
short periods of time-
from minutesto hoursor
rain,

Include snow,

clouds, winds, floods or

\understorms

m

days Familiar examples

élimate refers to t@

long-term  regional or
global average  of
temperature, humidity

and rainfall patterns over
seasons, years or

/

decades
- /
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Is climate changing ?
Glaciers Natural thermometers

Glaciersexpandwhen climate coolsand they shrinkwhenit warms Most glaciers
aroundthe world are shrinking proof that climateis warming

, ';"]k@ BN "Glaciers in the Himalayan ah
935 | recedingfaster, if the presentrate

| '1954,) continues, the likelihood of them
' 1:;‘]‘ disappearingby the year 2035 is

very high," saysthe International
Commissiorior Snowandlce (ICSI)
In its recent study on Asian
glaciers

The great Himalayanglaciersare

Vg ‘ S o Y retreating at the alarmingrate of
B 05 1 A NS 30-50feet peryear(10-15 metersy



http://www.gsfc.nasa.gov/gsfc/earth/pictures/20020530glaciers/gangotri.jpg
http://www.gsfc.nasa.gov/gsfc/earth/pictures/20020530glaciers/gangotri.jpg
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PGSC

Potential climate changes impact

1

Impacts on...

o ted Forest composision
mouhl. Crop yiekis Goaw?hc range
Alr-quality t:qalrd:y g < F‘:;g h::lh Conu for watos adgitional costs to Cryosphere:
ilinesses and productvity protect oo%setsd ciminishing glaciers
GIRITID
Aremdal uner QARAPISC DESHW - FIALPPS BEKACE I CT

Sowoe: Ufied Ststes ervironmentsl protecsion agency (EPA)
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Cllmate Changé heatre

A unique theatre to promote sustainab

development, the theatre sensitizes the

masses on Climate Change and global
warmingissues This18 meter diameterdome
shapedbuilding with seatingcapacityof 125
persons Thetheatre takesvisitorsaroundthe
globe through a film, to explore the
Implicationsof a warming planet, specifically
from the Indian perspective, and provides
opportunity to understandand appreciatethe
latest climate issuesand the human role in
mitigating and adapting to climate change
Thisshowalsoeducatesvisitorson renewable

\eknergy and SustainableDevelopmentissues

lamulti- screenprOJectlons

& o
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/(; Rainwater harvestingis a technigueof collectionand storageo?

\ for the purpose Thiswater is later usedfor irrigation.
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RAIN WATER HARVESTING
Science City harvests 100% of rain water.

i—
§

rainwater into artificially constructedtanks ( for later use)or Iin
natural reservoirs, or the infiltration of surface water into
subsurfaceaquifers(beforeit islost assurfacerunoff).

C One method of rainwater harvestingis rooftop harvesting All

buildings of PGSCare connected through pipes to and
undergroundsystemwnhich takeswater harvestedfrom the roof
tops to alargepond (14,000 m3 capacity)specificallyconstructed

e
'U\} )=

/

i,*_-‘f’.
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Brick Wall with Plastering on
Outer Surface with 1.0 Cement mortae

15%  CoarseSand

26% -20mm Gravel

50% - 40mm Stones
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SPRINKLER SYSTEM

PGSEonservesvater by useof sprinklersystemin placeof flood

Irrigation.
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/Sprinkler is a devich

used to irrigate
lawns, landscapes,
crops, eftc. by
applying water in a
controlledmannerin
way similar to
rainfall.

They are also used
for cooling and for
the control of

\airbornedust
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DRIP IRRIGATION

ﬁrip irrigation is a type

of micro-irrigation
system that has the
potential to save water
and nutrients by
allowing water to drip
slowly to the roots of
plants, either from
abovethe soil surfaceor
buried below the
surface The goal is to
placewater directly into

the root zone and
winimizeevaporation/
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KARNAL TECHNOLOGY

100% treated water generation through
STHs usedfor irrigation.

SCIENCE CITY C‘U
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&arnal Technology involv&

growing tree on ridges 1m wide
and 50 cm high wand disposingof
treated/untreated sewagewater in
furrows. The amount of effluents
to be disposedoff dependsupon
the age, type of plants, climatic
conditions, soil texture and quality

\of effluents

45 f’./ > Ridge for plantation
£ / S0cm high, 1mwide
b &5

Furrow for sewage disposal
2m wide
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Bioreactor

Ring pack media

Aerator
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FAB(FluidizedAerobic Bioreactor), a waste
water treatment technology, is a better
alternative to conventional waste water
treatment. A thin film on the media
enablesthe bacteriato act upon the bio-
degradable matter in the effluent and
reduce BOR/COD content in presenceof
oxygenfrom the air usedfor fluidization

INLET RAWSEWAGE

!

BAR SCREEN

!

SUMP/PUMPING

I

GRIT REMOVAL

:

EQUALISATION

|

PUNPING

!

FLUIDIZED
BIOREACTOR-I

A Nature of discharge: Domestic
A Quantity: 150 KL/D

A Designed Capacity: 225 KL/D
A Mode of final Disposal: Use in

Horticulture/ Irrigation

!

FLUIDIZED
BIOREACTOR-II

l CLARIFICATION }_.[ SLUDGE DRYING }_.
!

[ MATURATION POND-I |

[ MATURATION POND-II l

TREATED SEWAGE USED FOR HORTICULTURE/IRRIGATION PURPOSES
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SANITATION MANAGEMENT
Bio Toilet Demonstration and Use In PGSC

C Bio toilet is a decomposition mechanizedtoilet
systemwhich decomposefiumanexcretorywaste
In the digester tank using specific high graded
bacteria (aerobicor anaerobic)further converting
It into methanegasandwater.

C Hydrolytig acidogenic, acetogenic and
methanogenigroupof bacteriaare used

C Indian Railwaysis installing Biotoilets to make
railwaysfree of the stinkin bathrooms

C The Bio-digester technology has been developed
by Gwalior based Defence Research and
Development Establishment(DRDE)and Tezpur
basedDefenceResearch.aboratory(DRI.
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WASTE SEGREGATION

Municipal Solid Waste

Accordingto Municipal SolidWastes(Managementand Handling)Rules,2000
municipalsolid waste includescommercialand residentialwastesgeneratedin
a municipal or notified areas in either solid or semtsolid form excluding
iIndustrialhazardousvastesbut includingtreated bio-medicalwastes

Multilayerod Plastic

RECYCLABLE

\ d
’gé @%w\




% Pushpa Gujral
| A A | SCIENCE CITY

... THE SCIENCE OF WOW

SolidWasteManagement

C It is the collecting, treating, and disposing of solid
materialthat is discardedandno longeruseful

C Its sources are households educational institutions,
hotels agriculturalfields, industries,roadsand railways
hospitals placesof recreationandtourism, etc.

C Improper disposalcan create unsanitaryconditionsand
leadto pollution andoutbreakof vectorborne disease

C Solidwaste managementinvolvestechnical,economic,

administrative,andsocial challenges

C It Is important to segregatewaste at source
and disposeit properly.

C It is our responsibilityto reducewaste and to
recycle& reuseit, where possible, to protect
the environmentand conserveour resources

A

Classification of Solid
Wastes

A Municipal Waste
A Hospital Waste

A Hazardous Waste

" RECYCLE

REUSE

’ REDUCE
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SOLID WASTE I\/IANAGEI\/IENT

COMPOST PRODUCTION AT SCIENCE CITY
* 100% Garden Waste is Composted

¢ No Manure is Purchased
PGSC harbours about 5500 trees, fallen leaves are collected &
used to generate compost.

- : / \
Com pOStI N gOf organic waste, Simple Compost Pit
like food waste, paper,garden + Garden wasteplaced in it § covered with ol
and Ag riculturalwaste * Kept moist and shovelled as required.
* Compost ready in 3-6 months
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Vermicomposting THE GARDEN GOLD
pE=

Vermicomposting (composting with worms ) is one of the best sustainable options
for recyeling organic materials like garden waste into a valuable vermicompost

Vermicompost Characteristies  #3*
* Granulated — Bl.OloglC'&l _
+ High Microbial Population

* High Nutrient Holding Capacity e e
+ High Water Holding Capacity | * Active acteria and Fungi Population

Chemical
y * pH Near Neutral
* Rich in Plant Growth
Harmones,Humic Acids
. & Nutrients

Physical

\utrient Profile of Vermicomposting

¢ Organic Carbon: 9.0-18.0 %

* Total Nitrogen: 1.5% - 2.0 % : . —
Total Phosohorus: 1o%. 1<% WINDROW COMPOSTING

* Tota. 0SpROrus: 1.07%-1.5% Windrow composting is the production

* Potassium; 0.6% of compost by piling organic matter or

v ’ N ) . biodegradable waste in long rows (windrows),

* Other Nutrients: Calcium, Magnesium, Manganese, Zinc, THiks Ao 15 sited $0 Tkoauss hroe wolinias
of compost.

Sulphur, ete

AR
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Segrgation of earthworms from
ready compost
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RENEWABLE ENERGY

State level Renewable Energy Park

/he parkis set up in 3.25 acre areavm

the assistanceof the Ministry of Non
ConventionalEnergySourcesfMNES)and
Punjab Energy Development Agency
(PEDA)to create awarenessamong the
masses on use of various renewable
energy sources(Solar,Wind, Hydel, Tide,
Wave, Geo Thermaletc), information on
new technologiesdevelopedin the area
of renewableenergy and to educatethe
massen energyconservationmeasures
Students can also see live example of

SolarEnergyuse(asPGS@neetsits partial
energydemandthrough SPV)
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Battery Operated Trains

4 )
Theuse of battery operatedvehicles
helps to save energy and reduce

kcarbondioxide(CQ) emissions

Clursem L Muain slarages
collecior B Chaczer il bty i




