qgiaRul T 82

ygfaRor 39 gt uRfufoat ok aal &1 Taf® & o 9t Sshfad witrlt & eifia, faer sk Shiaw-fafe
®I JUIfdd Ixd &1 I8 U@ wicd R ol dF & od RER Js §U 9¢d gl W Siiad &I §1g
T@d gl

W%mW(Major Components of the Environment):tlﬂﬁTUTH@?[W@Eﬁuﬂ'@ yfora
¥ Uch! ¥ aax a1 &, S Pt & IR U@ Hedl &1 FEi #Rd § —

1. Sfd® 9cP (Biotic Components): J I Uk § Sl oiifdd & a1 HH Shfdd | gl

IATEP (Producers): TY offd, 99 WY 3R @, ST TF & ISR & JgHdal I THIRI-GReAw0r
UfehdT gRT 3T Yo W §91d g1 3 W S (Food Web) &I 3MTHYR s B

IUHIGT (Consumers): 3 St ST 37 Sfidl &I WHR FHoll U HR &1 T WHBBRT (Herbivores),

TR (Carnivores) 41 gafert (Omnivores) 8 %4 Bl

3UYcePh (Decomposers): W o9 S GﬁHTq (Bacteria) 3R HaPb (Fungi), St Hd Sfds Terf
oI foufed X saxa® Uive dal &I g TRRUfae! 9F & dlerd §l

2. 3fd® °UCH (Abiotic Components): T 3 fsila Hifds IR IR® d@ & S Sifad ™t &t
gyIfad & gl

drgHST (Atmosphere): I§ Gl B Udall WRd o (TOAG: ecioM R SHieilor) S gt &1 W
gU Bl U8 499 & foN 9 ve &Rt § S8R S &I gifeR® 9R fafdxor ¥ sardt gl

SA@HSH (Hydrosphere): Tt WR Higg Tt UHR &1 9 — S AERITR, Afedl, gfidt 3R yoid|

RITHST (Lithosphere): T &1 319 16t R fored YU (Crust), FaT (Soil), &M (Rocks)
3R WA (Minerals) affiferd g1

feHHSd (Cryosphere): TIlaRUI &1 98 U@ HIT forgd Gt &1 IHd OHl §3 SIeRIRT — oiF
fere (Glaciers) 3R RAUA (Ice Sheets) — IR &, o df¥® Saag & FHafHd & &
e Bl g
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TR & YPR: TAfaRU &1 IR & A USRI & Jigd fhal S gebdl § —

. uﬁ?ﬁﬁ? TgtaRor (Natural Environment): g8 39 g4t Eﬂ?{v‘ﬁﬁ w0 ¥ fagum Sifag ik foffa
dai ¥ faeR & 7, W - &9, HeNrR, WRW 3R ggHsdl
Uipfas TRRUMAST &3 (Ecosystems) TWa: fawRid gid § 8k 390 AM4 gWaY g gl gl

o wHa-fAfda ar qﬁan ygfazur (Human-made / Anthropogenic Environment): dg dg gfau
g W Hmg Tfefl g Bffa @ oReffla e mm o @
390 WEd &F (G TR, $W), PN YA, e & iR fffa st — S¥ Is%, g,
Yo offfe — aifed g

TR & B TgioR 9t Sial & e & [ 3Fe 3awad PRI HRdl § —

o HIIYT IUASY BT (Provides Resources): I8 Siifad WM™ & 3if&ia 3R nffes faerg &
e Sawge TWHE UM XAl § — AdIeRuig WY (Renewable Resources) S O &l
BT, 3R DR LT (Non-Renewable Resources) S Siiared 44|

o Slgq &1 TWUT HT (Sustains Life): I8 Siiad & T siaxge It aud dd UeH oxdl §
— S HIoH, 99, 99 SR IUged d9dH |

o 3URTY BT MGINYYT (Assimilates Waste): Tg WIHIAHh Hlicharsll gRI UL Ud IdTed ¥ I
SRS} B Efta iR fAfepg &R 71

« Sitad & TurEadr § gf& (Enhances Quality of Life): 98 Widfad =<af 3R dled & wemd 9
AFRIS Ud ARG WY &f 9¢1dT & 3R AFd & 3¢ Td ifd UeH &l gl




gy qafavuig H’FRTITﬁ (Major Environmental Issues): A4 Tfafafdai = iR & Afdd g
UgaTs o, oY oM dfYe gifoal 39 8% © —

UGUUT (Pollution): 91§ BIM®R® e (Pollutants) dRg, SId a1 &l | Ja= R 35 gud & od
gl

Si@arg URad| (Climate Change): SarRH 38T & @l IuanT ¥ WHeew T & Amn
Jedl 3, TP PRU Gt HT dUHH §gdl &, feFG (Glaciers) figad § IR =R\ Ag# ged
gfed gl §l

Sig-fafaerar &1 319 (Biodiversity Loss): UT&fad Al & {311, UguUr 3R e & fafiid
3ET ¥ Tt R oiad &t fafauar & fiRmae o &t

-faAT=T (Deforestation): HN, TREFRU 3R AHal Hels & HRUI gl &1 AT 81 IET 7, o
SRy URade 3R Sa-ffdear &1 ddbe 9 @ 2

3N WRd &1 &4 (Ozone Layer Depletion): AMHg-fAffa vamaAt (@@ CFCs) & BHRUT qza"r P
WEHTHAD Ao TR Udat &l @t 7, SR gifeRe RIS (UV) {500 gt a6 ugadt g



iRl SrREwdr | Smawas @

TR SRSl &1 I8 AFAdl gRT UHfd W US4 da1d gHEl & 9qe f[AdbRig &A1 $iR ¥ad
(Sustainable) g @ fesn # s @xd @ Wom 3 R

T8 A B gt ol IUF WifHd TeAT 3t e & faw gfed, Ser fofg o1 & fow gem s @)
i T8 SFRehd 7 8, dl UafaRoig &RU (Degradation) 3R I¥d% gURUM HFG ofigd & fog 3R
3 UTded ¥ U & Fohd g

L hological and Mental well-beiny i
7 R ¢ . Non-Climate - )
wh . . e 3
R PURE WATER J w @ CO?T ’C'ﬂC"mate Change Stressors ‘ffﬁ %
=N Infection

Adaptive Capacity Adaptation Strategies
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Sustainable industries, =
Faul " Research & Development

Terrestrial and Aquatlc

Biodiversity Ecosysems

Ecosystem Services Human Well-Being

TRl SRE®dl @1 EaRadHdl & T & SR :

1. ufawg &1 tﬂﬁ?ﬁ & e gaa foo™ Ca deldl T (Promotes Sustainability for Future
Generations): ygfaRufig SIMREhdl, Idd fdbr™ (Sustainable Development) P TYRUT HI ol STYR
g — R Iexg ada it 31 SaRusddrsit Bt gfd HRd gu Hidw @t difedl Bt Sevdl Bl yHifdd
T HAT ¢ T8 AN P T8 THYH T Heg Hl o b At F IWeE Gifd § — O od, Whe S8R
Sffared e — SN ST WReT 3R fadwyuf Iua smawas gl

2. UFId WA I I&T BT (Protects Human Health): T UgRd Taiarur Y AFa Wy &I
JUIfad &l 81 9 HeY &I GHIHT AdER URadd & T sMaas &, oY fdd sk 9qer™ aFl &
& B Gb |

o I UEHU: 4T ee W S ST HY HH IR g
o O UGHUT: SdSi-d INN & TR @I Al gl
o fOOQ T AR (Lead), TWREH (Asbestos) 3fE S gIMHR® d@l & YU® J §d1d BT g

3. Si@arg URade &1 JHIYT (Addresses Climate Change): Siadrg URad gt & faw te TR
R gl TaiaRulig SRedhdl Ifed ufafhar &1 ORd &xdt € 3R 98 99 fasfad axdt & fb —
Siiar=A 249 &1 g4, d-fom, SR S Ul &8 Saarg & guifdd &=d &1 I8 anl &1 IRka
IR § —



e HIeA Pefiic geM & g,
. i Sl Hidl B SuAH & g,
e 3R SAR-3MHd Al BT FH A & fonl

4. S9-fafayar ik RIS G BT TR (Conserves Biodiversity and Ecosystems): Sid-fafaerar
(Biodiversity) Gl TR Sitaq &1 fafaear g, St uikfRufaes dqem & fore srmawaes g1 yafarofig S
At & g8 THe faeRia el ® b -

. 5 ot & venfa &1 faqw g gl ofifast 3 W iR gue s ged gl
o AN 3R gH-Fes J 3% YSIfaal fadfid & R W Bl
. HdaTRie ATl B &M Td W& S H UN O SIS g
5. GYGM™ @I TRG §9FT (Strengthens Communities): TR SRedhdl 9a™d § ARIGR! U9

TEANT Pt HIGAT I Hal & S AT fohat A2 gafervita IHl (S RIMHG Ugu0N) & 993d §, df
d THREE FU I IGHT IHIYH FioH & Iihd BId & — o —

o WA A SIS BT, &R HRGH A,

o U WM Iad gagrl H gAY Sl

6. ﬁﬁm’\' IUHRT 3R SURY yau= 3 Eﬁ?\‘n%?-l (Encourages Responsible Consumption and
Waste Management): SIFRahdl HRIHH T8 WY B ¢ (& AR IJTUNT 3ed HY gafaror &t guifad
IR g1 I AN THd-3UaNT WIRed 3R HAYH SUHN & R JHd g, af 9 —

o J3MURIY P HH Hd & (Reduce),
o T BT T IUTNT TR § (Reuse),
. 3R WUT Ca| deldl ad g (Recycle)l

7. Hifa fFmfor 8k S SFUTEA ®1 9¢maT (Drives Policy and Legal Compliance): T RIféd iR
SRS TN WHRI AR IANT R WRU-3AHA  Aifdl AR & U ga|d Siaar gl
Y TOiaRUN TREUT R Bl b1 FHfr iR ST uvrdl SrqureH g 8 8, 99 —

o VTl U Bl YRET,
o Io UG Uy fAEarRU R A,

. BRA (Green) Ugal &I WcTeH|

8. UFRI® Td UGTH® WA # JUR (Provides Mental and Emotional Well-being): U&Hfd &
JIS/d AFd & AFRIS W & U sidd dveRt 81 gaiaruliy fRiem s= iR garstt & siek WRaq
¥ o Ofka et 8, o 99 & &Y, thrmar | gfg, iR Upfa & ufd TWE Pt YA fasiia gt
o




UdHeTHd
UeHETHd HRAIA &8 Td 3Mgde 1 U qayd Risid ¢, e srgar gl seiis — o e 'R
1t wftferd 8 — ol gayd ddl @ Pffa 8: gt (Prithvi - Earth), 9@ (Jala - Water), 3% (Agni -
Fire), ag (Vayu - Air), 3R 3{I&IY (Akasha - Space T Ether) | I8 Rigid 39 d & exidl g fb
§eIS (Macrocosm) 3R &fad (Microcosm) H &1 3iaRe Tae 3, dUT TafaR0 AFg WA 3R HedTul

& Iga ® Agagul YT Ay Bl

gt

1. quﬂ (Lithosphere)

o Uit Qi 9@ INUE, RRA1, 9@, FRAT 3R HURIG &1 wfafAiia &Ran gl

o TafaRUr ® IURRAMA: I8 UPHfd &1 G Td 3 ¥4 g, ol qar, 9gF, |fAe ok 3t &t 3
TR Eferd gl

o Uyl dg:

o TXEAT WeH HIdl 8: gt Ot axgeft o ¥U R Wi UeH axdt g1 9D Wal @
T AFd IRR B WA T Bt S Tabalt 7

o g & UYUr Fdl 7: I8 Uil & o Uive d@l &1 Wi §, off 9yul SfiaH-oiTd &1 S
TEd g
o UIffIP! 3 $t fia: a5 98 omR § 9 W ukfRfie 9 vifta g gl

o TOfaRUY Afdwdn: I8 RRAT 3R e &1 Udid g1 Hal-TReful, &R, iR YH-ugyur A
P WU & HAEING ©U ¢

2. 5Sid (Hydrosphere)

o TUIeH: 9@ § yargRiad], T, fdadl SR HIEdd gl ol



o vgiRur & SufRyfa: g8 Afedl, siial, TemmRl, yo@, auf ok IS 9H & =u ¥ faemm
gl
o TfaRUig HEa:

o SigAGIRAT WfdT: v I+ Sfidl & 3 & forw ifFard g1 g8 Uivur 3R URdgd &1 ATeaH
gl

o ISP BT FR®: od § WHAd U I fAUeR0 3R YFSHIU &I &Far gl
o Y-3Mpfaal &1 fFmfor. I@ &1 U agHl &1 SReT IR A5 Y-AHadl a1l B

. vafaRufiy Afdedr: 98 adiaue iR Wem &1 Wi 31 Sa-Uguu & Udda dgad & THR
fdged & =g & a1 9@ B

3. 31f (Fire)

o TureRf: f 1 oW 9@ § S, Fodl, gehuA 3R URadRIadr gt 7l

o vafaRo # Sufife: @ &1 yem, saamdy nfafiEl, ok uefie et 39% ®U g1 T8
Sital # =IaMUe’ (Metabolism) St ufsearst & +ft fasmm g
° Wqﬁ

o Hell 3R TUER: ¥ P FHoll YH-IAN0 gRT Juit Sfaw ufeharait &1 JaraT st gl
o g R uP FFAu: et & q Tp 3R g Igeq o aa g1 i g §l
o UTEH RfR: Y& WR W Y d@ IWR o oy & U  H1 Hal g

. vgfaiig Afawar: g8 uikads ik Fuif &1 Udie 31 GIEH (Heliotherapy) S 3 3y

¥ Idad P §91¢ @1 § YIS




4. dIg (Atmosphere)

. Uit 9 godt, 9, I, TMaRia SR dig i arelt gt g
. iR ¥ IufAfa: 98 agred & R gc §, S Udd, Jaarg ok I & uReER0 &)

i BT g
ygfaruily Aea:
o T 3R URE=RUI &1 |a: o w argHsdg uipanstt o1 IRe e B
o m(Prana):mﬁmﬁ&mﬁqﬂiﬁGﬂﬁ$ﬁﬂaq$mW%l
o WOH® da: I8 Il d@l ok Sfial & Siedt §, o dll &1 thad a1 Y & TR
. TOiRuig Afdedr: U8 Wdadl, Yadl 3R JaR &1 Udie &1 ag-Uguu ¥ SHbT e il
g, O uromam S enarl gRT Adferd far ST 9edr /1

5. STHIR (Akasha - Space or Ether)

TUIYH: MY Y4 Y&H SR AMUS dd 5| I8 Rad, Hg IR Fdaus § — It dal 3 ®IF
e &l gl

ygferor § IUFRIMY: g8 98 wiegw ¢ Pd o IR da fparhid 8d § — 9% 98 swiie &1
faRer g a1 foodlt SR @1 Rad =M

Wﬁ@ﬁ'ﬂﬂ?ﬁ:

o SIfETd BT MYR: B 98 H1EH g forgH Iod uerd iR ol fRUd g
o fAWR 3R HYToudT: U8 fa™g iR uRdd= & IHGmslt &7 Udie gl
o @Y BT ATHEW: @ T B dd & JIRkd gidt gl

yaiaeuiia Afdwdr: g wWydr, sfagiH iR SFReddl &1 Udie 81 &F, ARG Yedl 3R WD
URAR §FTT [T 9P Udad &g AaWH ¢

uifRufas wd Afdw ka1t (Ecological and Ethical Implications): Gawgryd Rigid waferuia
Afdedl SR Fdd Sfiaq & g 189 IR We™ &Rl g

TRER HeY (Interconnectedness): I8 ¥dl § f&6 AT SR TafeRUl 3T el 8, dfess THMA
Od ddl ¥ §9 ¢ 3fd: Jafervl &1 W WY AFd Wd ¥ &7 gofl ¢

Y PV (Holistic Perspective): I8 Rigid adiar g f& wafarofig sriges § A7 I@w 8
g 9k yaiaRuflg dgad ¥ Wy Ui |idT g

Afd® IWRSIAEG (Ethical Responsibility): I8 8R! Afde et ® f& &9 39 U9 ddl &
e B! S9N G| 91g, o a1 Y & Uga B Wd o g1 ugae & g gl

Tdd 3 (Sustainable Practices): 3MJdled® 3R A WY 39 e &I &€ I8 &
fore AR Iur TRgd et 8, o — gRieT fafedn (Prithvi), STa fRifsar (Jala), 4r-um™
3N (Vayu) ST




YaiaRUI UGyl U4 UHRR
TR0 UGNl &1 3 § — VY §IMGRS UGl a1 SHoif &1 aig, ofd a1 YA § Yax St oiial, AMd Wy
3R uRffaa! &3 R Ufdda Uud SIad 81 UgW® (Pollutants) 319, &d, T4 a1 Soll & w9 & &I
IHd g (G @, S a1 fafexon | g Uguul & USR — dRg, od, Jal, @, UeRI, au S8R
g vy €, e sRor SR gye E-fe g Bl

1. 919 WGUUT (Air Pollution): TGRS T4I, Yahull 3R Sifde Sl gRT argHsd &1 giid 8T, o
HMd, Y 3R aTEfd & W R Ufded 4G TSl 8

g8 a1g ugu®:

o YADHU (PMyo, PM,.5)

R STEHIRES (SO,)

o ISCIH JRISS (NOX)

o P HABHEES (CO)

o SIEH (05)

« TN (Pb) 3R 3 URT 4Ty

o IME PEFSG AffE (VOCs)

g Wi AIR POLLUTION

o Tl R IYM I IS

[ mgﬁqﬁaﬁmwﬁ 65 00 O
. fmin ool § Saw ya 2 a@ 5

. B TRIARE (G&R®, BT M@ : h o

. W Ad (S, dare Y3 ooy T=O°C
'q"]."'a': SUPPLY PRACTICES
o 4T 3R U AT ot

. ol o, goy wd Sl B el g B
. Ay dugla
o 3NV WA BT &Rl -0-0% 0

- T i e e A
=T IuT:

. WD U9 R faggd areAl &1 IuAn
. 3NEfe U0 IUBHRN (Scrubbers, Filters)
. R 3R gRa uflat

o Jrauie URagT &I d¢ral o




2. ST UGUUT (Water Pollution): 51§ Siaidld (dl, $iid, AR, Hold) H UGV dd Y% &R Id

A SUANT A7 g i & foIT Srquged &1 3d g

g8l Ugu®:

. e das w uRE

o SRNM® e uerd

e PN YA (HICARID, IdRb)
. WReH AR Ad

o NG ESId

'El}@f@ﬁ:

. Y TG MEfe So-FeerE
o BN A HHR

o 3 URM P MR
UYId:

o @S AT (39T, TRBIES)

o PP HE (Rad gf)

o SICY STl BT faATT

o UTSTA Hidl BT gy

i Iury:

o SURIY WMyF 4T (STP, ETP)

. SENfe AR W Ao
o Sfde Tl 3R oA TR

WATER POLLUTION

DEFORESTATION OIL POLLUTION AGRICULTURE
B o0 e &
@ G M
FaaE
RADIOACTIVE WASTE WATER THERMAL
SUBSTANCES POLLUTION

3. taf UgWUT (Noise Pollution): 91§ €1 &1 <digal 3Rg-1d 8 (85 SRIad ¥ i), d I8 TFa 3R

Sha-sigeft & o gI®R® &9 St &
'ﬂ'@'\;ﬁﬁ:

. TIAAE 3R URdgd

o IERE TR

e TR IUIU 3R TR
UKICH

s DI &Edl | HHI

o UHRN® 19, 3 gy
o g H a1

o UgufeEl # sudeike uRadd
fra=zor ST

. TS FaeE 7 gha IR
o @GN ITNT WR I G

Noise Pollution

Automobiles
Generator Sets

Loudspeakers/Public
Address System

Construction &
demolition machinery

Firecrackers



4. TST UGUT (Soil Pollution): Fal & favd Al 3R SRSt &t IJuffd ¥ Iqa! IRar & &t 3R
faurgaar & gfs|
H8I UgUd:

. DICARID, IRD

. e sy

. WRE iR 3-9%

o dd RE@ SR W9 3/@Ry
e

. PN @ 3Em

o TR SR SfReEd
o 3N IURY & AR
YHId:

o YH B IdGHd H HHI
o WY Yua H fawradan
R SSRECUL

fra=or SuT:

. Vifd® Wi T R
o SMURIST BT GUTH

5. WhTRT WGWUT (Light Pollution): 3/afid a1 SFfd faxm & et ohm I=rh, o uiRufaes o
guifad 81 § SR I & UIpfidd SHUbR THE g1 Sl gl

YhR:

. THMEY (Glare)

o SHIR-UETA (Skyglow)

o TBI 3Hfdhyur (Light Trespass)

o HSYIS TS (Clutter)

G.IEI: : ' :
( e ot
. YT, @ IR @
+ TR ESTIH e
and/or day-night

MIGIRE v el

SIGE 3G : Light pollution
: aﬁ T ; and the importance of
s Darkness
o WA HEId T &1l '
Ao SuT:
* Astronomers cg?;%:gﬁi ;(:?('

vy

o IAEWD AT d¢ T




6. AT WgHUUT (Thermal Pollution): Sid & dOH & gfg Toaa: AMG TR & SR g1t 8,
fawer e uftkarstt & mem ¥, 99 MG (Cooling) /Y S1d &1 IUANT fwar ST g1 34
uferanelt ¥ fear T oa 99 A, itdl a1 3 oia Wil § dlfed fhaT STal §, O I8 9id & dgHH
® ¢ odl ©, el ey uRfRifdet & W ufded uvE usar @1 3@ & aidig Uguul (Thermal
Pollution) &g STdT g

i
. .qa W H
g 4d TR Thermal Pollution
i m Oxygen Depletion
® a:ﬁ aﬁ Wzrm water holds
THIg: SE— less dissolved oxygen
= Algal Bloom
o S B AUAM de TR Pt b A/Heat crones e
. ﬂ ﬂ f a’ﬂ' H?\’g growth of algae
o 3 c Fish Kills
° Q||§I@‘|Ii|a5 ad f[ 3 Hilﬁl'l Hot Water Many species cannot
ﬁ . : Discharge survive elevated
Warm water holds S
. }zﬂaﬂ:{ A} ahq RIGIE! less dissolved oxygen s
o SURY F BT YA: IR WS o
-

> TR T R nciii

7. syt UgUUl (Radioactive Pollution): HHd fafaftdl & uRumaaesu o9 ey gerf
(Radioactive Substances) &I IgoH TTiere ¥ gar |, o &ﬂﬂiﬂ% fafexur (lonizing Radiation)
®T YOR BT 7, d 39 ufhar &1 Ayl ugwur (Radioactive Pollution) %8l ST g1

Hie:

o WA T4, BRAR gdemn

. fafecig iR sr¥um dwm=

. feTiydl Ul @1 srgfed AR
&I Ugu:

o ITH, e aE

o SH, WIR™Y-90

o TifSrag-137

UKICH

o Tdiefilg Fuit & S rar S




A9 Ud giRfRUfdet o & o Sl U Ygyul & UHId
UguUr 98 fufa 8 o wiefae wafaRur (@rg, od, ¥eT vd Sadsq) d T uerd a1 Sorl &l [y &l

ST € o SuH Ufddd uRads SUF #Rd 81 37 Ugua! (Pollutants) FT THW HId AMG TfAfafeml g,
S — SNEHIHRUI, e o, BUHRI, T B Hels adl HY WA &1 3RS IudT|

UGNUl ST UHIG Had A db Gid 8! §; I8 URIeH, uferl, Sicia sidl ofik Weft dd &1 uuifad s
g, o8 uifufd® Iqe (Ecological Balance) fairsar g 3R oia fafdudr (Biodiversity) & forg iR
WAl ST Bl Bl

TafeRUl & YIS °edh — dFY, Od, Hal 3R ShaeiTd — 30 & IS gU §, ofd: fhdl Uh g o ugyur
BH R YS! UG 3 gedh! Rt Usar g

A. HT9d IR YUgUUl & YUG (Impact of Pollution on Human Beings):

1. 91 UgUUT (Air Pollution):

ag UNU N 9P WM W Jgg T W P THE  BRU gl
98 BIMHR® T TH HU O — PM,.5, PMy,, CO, NO,, SO,, O, Td YRl 41l Ifeferd gt gl

WY I} YHIq:

o T TF I RN, Sibsiey, Bhsl & HhHUl|

o §a&Y U4 Ygddile-l IT: I addy, gadrdid, Kb |

o HW: ddFIfie JuS F BB 3R T BT HIR|

o df@T fAeR: IR SR UR oY d@ I § Afass &1 &fd ugard g

o g H HH: WHO & 3ER, a7 UGNl Ufaas RIHT 70 Rd 3fTHRIG Hg &1 RN sl 2|
o 3 UHIE: A H SeH, YbH, UloRET et § ot

The health harms of air pollution

@ £ : i Stroke
PEEEY  Skin ageing ==——_ - _________
36 i .. > Brain development
Mental health
Lung diseases Dementia
Asthma N\\
Lung cancer ========————===o B
Lung development = Heart disease
Pneumonia ’r High blood pressure
@ Insulin resistance _ _-=="" «
and diabetes =S~ Premature birth
T~ Low birthweight
Decreased sperm quality

Hilped dily =i lliness during pregnancy
-



2. SId YgUUT (Water Pollution):

o i Sy, diaw, Y siuare o1 IvEfe uerd e, i td Yoid # firg o €, @ Sa

Uefa 8 S gl

WY Q¥ YHI4:

SASd I g, TIRwIgs, URw, jucrsfed, sifourR|

YIS g fasTadan: e, urT 3R 41 I T apd @ &fd ugE Bl

T fAeR: gitd JId UeHH &@d U9 YUT fasr & guifad e gl

g ¥99 (Bioaccumulation): fa¥d dw@ Taferdl @ Uiel & Wy ¥ WE $@e & YW oA o

-
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3. Hal UgUUl (Soil Pollution):

&1 T g @r AT om-ﬁ R IHd Td YhAu|

(r(\n \

—

.
J— Headache
Fatigue

Respiratory illness

“ardiovascular illness
Liver damage

Kidney
damage
Gastroenteritis

N

Skin irritation

Risk of cancer

RS IRDI, BleARD], e uisl td wied & e ITART ¥ JeT &) urad oSt

gl

WY ¥ YHI4:

W UgUU: Bl gRI gIM®RS W] &l A=Yl 8 ¥ fawrad HieH &1 da-|

As Hg i

Pb N
Zn Cd Cr
N\

Atmospheric v vA

D

Smelting »

= \é\
decomposition T

Cu

h R /

= Soil accumulation ey

HIROAS YU FS DICARIS g AT HIR IAT B ¢
UM Srige: W Sifdd UgNE (POPs) Sid:Mdl & &1 UHIfAd &vd &
BT faeR: Hefrm, Far it Ul Ay wd et & & g ugardt §

 Risk be\ch\ ‘
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4. A UgUUT (Noise Pollution):
aredl, Iam, e srf g 74l @ SO fFRR IR 9Fd TRR Td 99 Ff R gINGRS UHE STadl

l I THE EFFECTS OF

WY Y YHId: NOISE POLLUTION
D

(] w a’ﬁ’ &I-J:IHT ﬁ: _é'T\H' M Increased stress
. Hiq ¥ §1u1 vd a1

02
° ﬁ?ﬂ" G1QH|Q 'Qa' YhTd e Nervousness
o @ H HH 9 IdGHd H FR1EC ° g
° Ba W 'Qa' Ea'q’ ﬂTI’ aﬂ' \—yh'@'q' _ Sleep disturbance
D
‘ Increased blood pressure
5. WepTRI, ATy ud Ifearendf gguor: > ‘

o TSI UGHU: Wfdd TSt (Circadian Rhythm) & a1fid &Rar 8, R oifal @ AFRS yemH

gIdt gl
. AT UGEU: ST BT Y Gqad famedr 8, SRR S # qured Ud @re Q& R GHIG IS gl

o Ayl gguon ARE fAER, HIWR T Yo SRR 30T BT ¢

B. 3 Sfidl U WgWUI & WU (Impact of Pollution on Other Living Beings):
1. UI3Mf UX YU (Impact on Animals):

U 9, S U9 W e § IURIT Ueue! & Ufd i Yagid gid g

arg gguor.

o 4T U HfeAs, AT UfRIYS &mar § ST
o I U4 3Rig auf I 31Oy Y|

HOW DOES AIR POLLUTION AFFECT ANIMALS

Respiratory Issues Neurological Problems Disruption of Increased Vulnerability
and Lung Damage and Skin Irritations Endocrine Function to Diseases
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e UGy
o T o UM 9 fauredar, a%d 9 T @t &ffd|
o HR Uiy IR F U FHR Yo W UG St g
H&T gy
e A AN UY] HleARG Jad 9 WId 7
. fOve uerif ¥ et A fasfa wd fgoE|
W gguor:
o Ul foRivex ufert ud et Sftal § YR, UoHE iR UgeH § §re|

2. gfgral W guE (Impact on Birds):
Ueft waiaRuflg TuredT & He@yuf Sl Ydhde (Bioindicators) HM S g

. I IURA PleARIG R YT O TS oSl & fFAD! Bl U IR &, o Yo &l
gedt gl
. TSR UGUU AGR UEEl & yge Ort & ufid e gl

o EY &5 BT AR I gigar FAE R Harg § a4 S BT 2

10 WAYS AIR POLLUTION
:,\ IMPACTS BIRDS:

OneGreenPlenet

a S a8 1

L XL F
Respiratory Reo(uceo( Impaired Altered lmpact on
Issues O Reproductnon & M‘9ratuor\ Food Sources
/-'\vm lllf_\j Nesfmg Patterns
Decreased Dlsrupteo( Impact on Decreased Species Behavioral
Immune Fora 9ing Fea‘tl-\er Quallfj Dwersutj Ckanges

Function Bekawor



3. S Sfidl WX WUTE (Impact on Aquatic Life):
TSfo™l, Wadh, SHIR Ud YdId (Corals) ST T4 dTUIg UgNUT § @it THAd gid gl
UYId:

o SR @ i FEAG Uy JEIfhbeE IUF o “Dead Zones” &1 3

o fourgaan da e g Ut e asfadl @ 9] ud o9 fafaydr & s &1 SR

o AU Few: T T I g sifeiio § S 3R UeHE R Ufded gHa |

e 9 Toa: foued et meferl # ued gie] HMa 9ftd o IuMiadisll 9% Ugdd gl
o 3{[AN B Udrd fa¥sH (Coral Bleaching) 3R &ﬂﬁmﬁﬁﬂml

CONTAMINATED
SEDIMENTS

CONTAMINATED
SEDIMENTS

5. e W) yHE (Impact on Plants):

0 uRfufddt & & T IAGH (Primary Producers) &; UgHU 3¢ fadMN, U4 3R 3ifdd &t

ST AT g
4*@ B. Hydrophilic
stomatas and/or low

NOx (Nitrogen oxydes) mOIe_ lar
Ozone weght

Vegetation is often a
transitional step

s = towards the soil COz gaseous
. Penetration by pollutants
stomatas
\.5 . ® Surface deposits
. Roughness, hair, waxes -
g < oy  Trapping in
Leaching -y
é ) AR
¢ ) b .h
o o: L)
‘ ‘ ‘ Resuspension Leaf
4 decomposition

................

C. Lipophilic and/or
high molecular

weight gaseous
pollutants

Deposit on land



arg UYgyur:
« SO, T4 O, uRil &l &fd Ugdld &, UHTRT Y=ANUl Teal g
o« O U GaT P Al FGIHR SMAIH UNe ddl HI AY BT g
e YA AR UK UTq¥ I (Stomata) T IR YT B AT BT B
Hal Uguur:
e IS SRS T BleARG Jal & geaoal dI 8 IRd g
o SIS 3P0 9 WSl DI g H e
Siel UgUur:
. gvd RiEE Sa maa IdeA Uerd gl
. fovq gl Wit & R flex W gaar § uaw #Rd gl

5. ﬁ&ﬂﬁﬂﬁ UR YHId (Impact on Microorganisms):

gerSiid  3Uged 3R UWe dd  dHU (Nutient Cycling) & fiu  omawgs gl

ARG TE 4T Uguur 39 Iuartt sfial & 9y $R gaT @t IRaT et § 3R uRfRufas dgad drsdn
gl

c. uiitfRufa® dga- vd g fafaeudr R U1 (Impact on Ecosystem Balance and Biodiversity):
TGNl Siial 3R I Yafervl & T Wipfad Iqa bl Y B odl ¢

~Sunlight 4
' on-.’.’?- T Dissoli dﬁ -
302—’.12804—’ 2""’ + 304
NO, —»HNO, —H" + NO,”

Wet depo:s‘m ;
Dry deposition SO, /; N"a ’iDeposition,
e T NO, i l
NO N.O =T

Acidification of water + eutrophicatio"r’r" M

ol I ‘ﬂm Y '

r
o | ’

|

|

i

Ecological
effect




g1 uifRufas yumE:
o Niq fafguar & gr: Sfary faAT Ud UguUr | M yeiiadl fagie B 3R SRR

T oyEd H @Y UgNd Idedl B YA R SUMIGet d% Ugdd ©§ (Vdafs -

Biomagnification)|
AN fa=: aHf B Herg, Sy gyl Ud ofd Uguul ¥ Yo YA A8
SIAarg URadE: CO, 3R AT S T Mesy UMd Sedr df¥® dugfg &1 SRl

ikfRufae Jarelt & wul: AT, S MeF, 3R SHTeieH Idred St Wipfae Jard gHifad gt
gl

UGUUT @1 JAHYTH Td 401 ST (Preventive and Control Measures):

1.

PR Uad: arg (IR&O) SHfAAEH, 1981; Sia (Uguur farwn sffgm, 1974; wd wafaRwn
TR&U1 AT, 1986 BT HAR U |

SURT YLA: HAR BT YYIHRUI, GIhUl Td A+ ARl

M RrieRt: W® de-ie Td Ry e TE $T ITN|

TRIYYT: 9 YISHRON T4 IR Aga og Jemimau|

S-SINRE®dT: 9dd Sia-Ridl Td JafarU-3ed TdgR $I 9gdl ol

Tad $iY: PleaRe! T8 IMAAS SRS BT YAdH ITART, Sifdd Dt B Temg |

Tyl 5l U Sffld a1 ®F a% diftd T8 § - 98 9t & I Sfigd w0 & yuifdd aRar gl
A9, U, WY U9 geoid TP e TIRMRIMAS 0F & TR 9s 9¢d o

S§ UgWUl fhdl TH Ued P FW Ugddl B, o IHH UME PR Sed-od W TSl gl
W U9 UYU-Had TUiaRUl §FN G A dhad dHd i & forg omawass g, sfew I8 wgul Siig
W & ufd gARY Afde SRt (Moral Responsibility) 4t 31

‘T g IR Yaol 4 fovad & T8 el — g9 39 oA a=i ok 39wt Sial § IuR form g o

gAR 1Y Y] JIa Hdl gl



B LGRS AL

T Uguur § I 7 — S wd fafmior nfafaft § wafaRer § g eRS genril 1 Ie |
’Cl's’tl?lﬁTUﬂ?I &RUl (Environmental Degradation) %Wmﬁﬁ@@%, GﬁaTﬁ, oid, IETQ_Q; egf
Ty B Ae@yul arer o Bl

e e famra & Heayul Yyt fAurd 8, W sffa sieifiemiarer & SRl fava sfst, i
Td %d ISl BT Y99 §9¢ T 7, o uikfufds dF, UHa Wkg iR Widfae dured ik w0 9
guIfad gu g

URUTNT: $HEI Uguul 4901 &8 (CPCB) & 3fdR —

“3NNfes Tgwur ¥ g g — Fufor, TRieR a1 Sert Iared et nfafaftat & Iaw e smufRm
Td I & HRU YATGRU HT g¥d aHT11” 9IF SeT fomr =e= fvy I, ga SrufRrst a1 3 dR &
Ryt S @ o aEn & gaferor # ®isd § 99 I8 UgyU IF gl g

e Uguur & U@ BRUT (Major Causes of Industrial Pollution):

o SRy SEAl (@I, dd, Whidd ) &1 rftie Iudn
o SR &1 sfud AR U9 e I DI BT

o I Ufhare H WaRAe I B TART

o RFE dheilh T 3&H AR BT IUIN

o« UGWU AT SEHT @1 SOt Yadd

o arflg &Ef & i s shefile fawaR




3Nefire Ugyur *» UPR (Types of Industrial Pollution):

1. 91 UGUUT (Air Pollution): ST ¥ Ifoid TR UglH Td U Uard (Particulates) arg &1 givd
I ©, [ARITHR SHoll IdTed Td fafmfor ufsansft & GRM|

g8 Ugu®:

. YR SIFHHEIES (SO,), AECISH 3HaES (NO,), Pl IS (CO)
e B0 GG (PM,.5, PMy,)

o RN HEfFE AE (VOCs), RS IHTE

o HR Uy (I, TR

H’@I@T‘T:

o IO T IRG I

. e ufgdl W B

YHId:

o HIT I (3RYHI, sipric)

o ST AN ¥ WAl 9 gal B &fd

. AP dugla Td SNV TRd @1 &Rl

o N §F ¥ TRTAT H HH

gz Sum:

o IAdRRCIeH WMRAMUCER (ESP), TheR, WEad JWeR &1 RG]
o WS YT T4 TdH0NT FHuil BT TN

o I U Pt Fafd FIRET Td aFel @1 ureH

2. S UGHUT (Water Pollution): SEM gRT foAT e fHu a1 Siffie wu 9 T ORIy oid &
e Sedidl § foar ST S Uguul &1 T RO G

H&T Ugh:

o 3, &R, W (Dyes) T4 f&csic

o HR Uiy (I, S, uRn)

. dqd, e, Fdfed o, Sfde terd @ dve da

H’@T@?T:

o T T TS IAN, IHST YRGBT IH1RAT (Tanneries)
o HES UG qEl I

. IOEAS T SN IR

EICE

o e uiRfufde oF &1 faam

o oI UguUr

. TSRl 9 9 gaar § fava uerdf &1 g9y

. TFd @RI R UAGHd gUE (R, e &)




i Iur:
o SORIF Wy 4T (ETP) P RITHT

e Zero Liquid Discharge (ZLD) U 3O

. Y UGy A0 918 gR1 Fafa odienn
o TNIT S BT GH: SN TS Y=ishUl

3. HaT UguUT (Soil Pollution): 31 AT WRAIH NG SORM! & T AR wd Ixmte faa
¥ yfyr vgfd Bht 3

S Hia:

T T4 U1 T d

HICARIG Td IS JNT

dm fagga Tl @) I T W

. 3NN aﬁ?ﬁi’ (Sludge) 1 TepHT
YHIq:

« T3 I IRdl Td WA § HHl

o YR yrgelt (I, SRiF®) @1 ugwur

o P IJdGhd H fiR1ae

o W Y@ A faured uardf &1 yaw
frazvr IumT:

. Wi dsha Td oz o sy T
o U9 IR (Bioremediation) Td Y ITIR (Phytoremediation)
o Tafid a1 wRigu T ugun siifse

4. @@ UguUT (Noise Pollution): TS, URagH Td IUHRU HaeH ¥ I dig TR HFd Td UY
W I gUIfad Rl gl

'ﬂ'@'\;ﬁﬁ:

o oo Ud @@= wifafaferr

UKICH

§qur Rfad | B

REICRCRCIEE]

3 Ydddg

oH ¥ HHl Td Idghalr § Rmae
fra=zor IurT:

o JEUWR, AHR T4 G RIYS BT IYINT
. BRa ufeal ud @Al SR (Acoustic Enclosures)
o TR P AT YeR@E




5. AT9RT WgWUT (Thermal Pollution): 19 faggd &l Td I & Fear T S@ a1 Y0 S§ Uipidsd
Serdldl § Biel Sidl 8, df 98 &e &1 diude ¢l 3l gl

'ﬂ'@@ﬂ:

. T TS R faggd

. dd RBER Td I¥EFS I

UKICH

o @ H gfad ieiiom &t Bl

o AT Sidl @ gg

o S uRfRfde dF &1 sRiga

ferdzor Ium:

o Ifided TR a1 drarEl S SuAnT

e SURIY ST & G: ITANT ol IdG |

6. Yfeaerdf UguuT (Radioactive Pollution): TRATY] I Td vANRIensf & Al uenrif &1 I
9 UG $T HRUT gl

'ﬂ'@f@ﬁ:

o WA faggd O Td S TRRARO SHIAT
o ITHYF TENTRIAN Ud fafdmRor IusmRur
YHId:

. T3 T A PT SIS TGl

ferazor I

o Sy mfRist & Rfdd HeRU vd FRarw
. fafeRor ¥ JR&m Iuerur T FARE Yoret

'“"'WM (ihemical Tran#ormation T Godanigation
0 Nitricacid g
Emissions to Atmosphere Sulf °a°".’.-;,;3«. - s :
Nitrogen oxides ihe
| Sulfur dioxide , .
Dry Fallout. Precipitation
g Acid rain, fog,

Particulates, gases

|

, r:fion “ . ‘

show, and mist




e Nefe &7 ot uguur & fog Sweertt &

dle Ud 3wrd S
Hide I

o Td TS I
MRS Td SRS IR
BEIS T4 el SEN
THST YR IGNT
ol ffend RBrgast

00 N CHEEEEER O N o

YYfaRul U WA WX YHTG (Environmental and Health Impacts):
e 9 Ud O UGHUl § A4 Td UF] WG R gHHE
. JdfY® dudfs T SeEar aRacH
. g fafaya § ot wd uikfRufas sige
o« WGl TG g Yl BT &R0l
. SRS yiel § HEEIS AT BT R

MNP Uguur Ft AHYUTH TE YA (Prevention and Control of Industrial Pollution):

1. W IdGA dhIh (Cleaner Production Technologies):

o FE-3eH S Td TaiRu-eed dwd Teri &1 IuhNT|
. Ug¥U A= IUBUT (Pollution Control Equipment):

o ETPs, ESPs, ¥heR Td flheex &l RITUA

. Uiy gAHRT Ud gﬂdrohul (Waste Minimization & Recycling):

o MUY yarg ¥ IuAntt gerdf & gl
4. ggfaRofg fafdy g AR (Environmental Legislation & Monitoring):

o 4 (1974), Ig (1981), TH UATARUT (1986) SHATH &1 SIATEH|

o CPCB Ud SPCB HM®! &I UIcH|
. JaiaRuiig TRaT-usieur Ud 1ISO 14001 WHIUM (Environmental Auditing & 1SO 14001 Certification).
S-Sl Td HldRe JHIvie ItRallid (CSR) Ugd|

N

w

o o

AHNE guur SMYFdHar 3R 3nfdie fasry &1 ifard uRomy ], IR 39% gWIHTEl &1 da-id! TdER,
AT Uad- U ad Sielfie ugfadl gRT gy faar ST Wedl g1 “Polluter Pays Principle”, Cleaner

Production, 3R Waste-to-Wealth SR 3URUNST &I AT il fapr iR gafaur TRemr &
dfa Iga RAfUd oA &I 330 & sawas FHed g




died UgUUl
BT TCuT ¥ YU § — Hiex dleAl (S PR, ¢b, §9, alUiedT U9 i argdl) ¥ e archt
HIREAREE ﬁﬁ, HU geref (Particulate Matter) 3R 3= Ugidh gerdf &1 gafaRur § el |

g 97 UGV & UHW BRUT H ¥ Uh B, fRvex wed &t #, ol aedl ot dem ofie gl
SR i, WEIHRUN 3R ATEAl & Wi B doil ¥ FgIadt A 9y qora & MR ® U 9 guifad
forar 8, O A9 Wy, Jaag T Taiaker R Ufded THId TSl gl

URUTNT: $HEg Ugyul 8901 &8 (CPCB) & 38R —

‘T UGNl ¥ ST § — SHICHISRT & SHidRd &8 o (Internal Combustion Engine) ¥ Ifoid
a1 Uy St IR Ul Bl GHITAd BRa & SR UHiaRUg &R0 | AN 3d §1”

gg - a@ﬁ Td Sivd oY SarH suHl & &rcpf &g (Incomplete Combustion) ¥ PRI BT Bl

dre- Uguur & UHW HRUT (Major Causes of Vehicular Pollution):
. TSP TJ URAET SHGURTAT B UM & Fracg drel &I dea # RaR il
e RM W@ WE IW-IGT d1d de o At gsif sisd g
. g NUEKII I U 3R WD (Lubricants) o1 ITGT|

o TR MW Td A WR 9 el I@HR Y& (Idling) |
o TGy O yHOE (PUC) &t fafia S &1 SiuTa |
o Sl drel 4 3ift® S uerf Td NOx &1 IoH |
o YEuHS gRagd gume Bt HH ¥ et gl w AR




qre-ll & IfTd UG UgU® (Pollutants Emitted by Vehicles):

Ugud (Pollutant) | (Source) YUYId (Effect)

HIeA AFIsfa=e (CO) | 397 @1 3qUl a8+ G P SRS g6 &Mdl "erdl 8, RRec

YpTH ITT Hdl gl

gIESIPIa (HCs) YST E & AW | i Mol g W BT FEi, 4G o d
ST |

rEcioM JHidgs (NOx) | S dd WR &g AT aul, ST G YT A

& UGl (PM,.5, PM,,) | Sioa gail, o 3T, Siwrsfed, gad |

TR SRS (SO,) | SIvdl H JURRIT el | 49 o7 § ofe, ol aui|

HIe SRS (CO,) |39 &1 quf ag THE WReY T, e augie |

T (Pb) deT U (316 T | ARKTSP g diEdT dF ol afd|

auiid BeHS  ARD | SUT BT ATHR TSS-dad SiiA fmfor & e |
(VOCs)

dle Uguul F UPR (Types of Vehicle Pollution):

1. dIg UgUUT (Air Pollution):

o dIe YWYl &1 Y& UHE FU|
o AgHSA H BRGRS T4 T8 &0 uerd &1 Iqo |

o R W T Y 9 UrEs Jadidh (AQI) BT GBI HRUI

2. @ UgWUT (Noise Pollution):

o 39, 8 Td Irad I A I
o AU Xfad ¥ BN, d91d U4 Rrsfrerd &1 sRrull

3. 5id UG HeT WguuT (Water & Soil Pollution):

. d9 W@, $6F e U9 Aed! BT SHfud FaRU FaT Ud S &1 Ugivd &Rd ¢
o TSP ¥ §8M@ (Runoff) & HILAH ¥ YR UIqE U4 gI¥sIwle- Aldl Ud Afedl # Ugdad gl

dre- Ugyul & MG (Effects of Vehicular Pollution):

1. MG WY U YHId (Human Health Impacts):

o %TT I (YA, COPD, Fibrzfeq)
o TaJ UY g4y e T

. sl Td Td BT HWR

o 9 ¥ oM, RRed

. = ¥ faeEe wd diEer afd




J’\
lMIH( & Respiratory

Sysiems
\l (alh( Ni's

N

fe

Yy LD | Settting
Organic
Compoands

Soll Ecosystems

lqua"t i cosystems :

Source Tribowaste Effects

2. YOIaRUT R YT (Environmental Impacts):

.« 9 UEdl ® fiRmEe: fiwd, 4as, SR oY e § WRE AQI B G-I HRU

o WA UREd: CO, Td NO, &I Igui df¥ye dugfg | e T Bl

« W A\ NOx Td VOCs Jd sl & ufdfhal &R Wwidlsied Wi s ]|

o Y g WP UG ATScioN Afie auf ol § fAeeR o s €, R aufadr 9 eris
8 Bt &l

o g fafaydr g 9y U9 eaf ugwur uggel & Smarl &I yuifdd FRdr g

HRT § 918 UGWUT (Vehicular Pollution in India):

e YR H 35 RIS ¥ 3P Usfipd a6 § (URag HAHE, 2023) |
faeeh, das, 99, ITGe U SR oY HeRI § a8 Ioid 3HAfdd g1
CPCB & IR dlgd SIoi- Pl JNGH:

o CO IFoHd H TIHT 70%,
o NOx H 3040%,
o PM ¥ 20%]

fGee-NCR &1 AP W@ drg HRIDHH (NCAP) & 3ciid Non-Attainment Area TN fobar T
g T TGl PM,.5 TR TAR S gl

drg- Uguul =0T & IUTT (Measures to Control Vehicular Pollution):
A. dB-I® U (Technological Measures):

1. WS YAl BT ITANT:
o ST 2020 ¥ HRA ¥H (BS-VI) 34 HH® @]
o FU-gew S Td I IgoT FEUF0 doeie & UMidTed|




$o fee # guR:
o Catalytic Converter RT CO, NOx 3R gESIblad & HHi|
o BISfos Tl faggd 9 ¥ IeA gAaH|

are-l &1 Aafd x@-vara:
o THI-IHY W AR Td S &I gUi ggd R &Rl
o TR fheer & Wid @i &1 afd aRadH|

PUC uTt:
o Wt arel & U fHaRS e TRiE|

. ifoa Td fFame U™ (Policy and Regulatory Measures):

. P W= g HRIHH (NCAP, 2019);

o 131 T & PM,.s 3R PM,;, TRI H 20-30% HH! &1 d&T (2024 TP)|
YR WS IS0 A (Bharat Stage Emission Standards):

o T AFDI & ATET URA B! Iedo YUt |
o Gd9M HH®: BS-VI (Euro VI Equivalent)

ﬁﬂ}gﬂ TfaRitear @1 §@1aT (Promotion of Electric Mobility):
o FAME-Il Scheme & T8d GRS Ud $-ag- &I Ui
Odd-Even ifd (faeei):
o Jofcy® Al § argl &1 IUANT WfHd HR oMH Td Uguur § &l
1111%[ qrel P THIG i (Vehicle Scrappage Policy, 2021):
o 15 ¥ ¥ 31 M AfOIf® Td 20 a¥ ¥ $ifid M Aol agHl & geM &1 WayH|
qao-d URde- &1 UieTe:

o W, figgd ¥, I=fPd ¢® wd Uea udl &1 fawR|

. YqgIive U4 TGSl SUTT (Behavioral and Urban Measures):

Carpooling 3R Ride-sharing DI deldl Gl
Eco-driving 3109 — RR 71fd @1 Td 59 &I [Afeka (Idling) 7 a1

et Ao ¥ usfed o9 U9 Ud Ty =miEd &A1l
TSB! & [HR JURITUU HAT dlich d Whiad arg MuPd B B Dy |

ARSI Bt ﬂ;lﬁlﬂ (Role of Citizens):

30 dTe-l &1 Ifd TE-3T@G B |
T PUC UHIUNH Ted 91y Q|

B & & foru dee uRded, 3-are- a1 WEfed &1 IUAT S|
3FTAAH B U4 ol T TR Udiell ¥ a3
WD ag AEE § Aihd URGRT &1l




39 Uy 3R IS YR

3 3T (Solid Waste) ¥ arad 3 It 3 a1 3el-3y uerdf & 8, St A9 wfafafet @ Iaw
BIHY SUART U1 AT B O & — O B bR, 3NN 3ufiy, srudral &1 3l ar fufor wraf
¥ ITF HAST ITH HRI, W (Sludge), T IIRR, IR 3T 3/@=y WA B

319 3y o1 IR YEYT TR0 U, N & TR, Jied N IR Wihfad TAILA Bt BH Bl
A & e s Haasd gl

RUTYT: 3 U yeeq Fod, 2016 (MRd) & AR

3 U HT o § — B AT -3 W Uiy, I UM, AEwIE, WRIFM, HefT ud
SR & HARI U7 3 TR-AARIT URIF, g S99 SMAfe W Suly, Sa-fafecia smfy
JUT S-FHaRT AMAG Tt 8, S 3w gl & ofarfa 3 g

39 3UfAP & Hid (Sources of Solid Waste):
« WY (Domestic): TS P HTRI, Ybiol, HIIS], WD |

o HEHEIAP (Commercial): SR, led, Y&Ri, HATAT|
« 3NN (Industrial): UfHaT 3OV, ThU, Wl

o« UWITTA (Institutional): fA=ITe, SRUAT, IBRT GHR|
. ?‘W (Agricultural): T3 &mﬁq, TﬁER, PIcARIPG HeR|
. famior (Construction): HddI, d, Ef_C’ Hwic|

<
)
2 e
le tfres, Waste jro

319 3UfY YdYy= HT AEd (Importance of Solid Waste Management):
. TOIRUY &R Td AT B I AbUTH|
o UF: SUGNT Td YEhUl GRT HETE WRE(U|
. TERY 19 I § H
o WP HRd A SR uRux srfega=y (Circular Economy) & @e&dl @t Wifw|



3T MUY & UHW UPHR (Types of Solid Waste):
1. TR ™ 319 UfRIF (Municipal Solid Waste - MSW):
Hd: W, I9R, B, JSbi Td FauHe Rdl ¥ ITF oD BRIl
Ycb:
« Ud 3UYCHT (Biodegradable): IqIs ®ERT, HISH AR, T T B
UdehUl Ag (Recyclable): IS, WIReH, Hid, UTq|
o 39 UgeHI/ASia (Inert): AdaT, I, RRWA®|
WT&:
gy, ARd-TwR Ue |
« dC (Leachate) ¥ YSdl UGHUT|
o dSfha I HIYT IoH|
Ude:
o UId W HAR BT GYFHN (el |
o TR HRI JUGUI
o g HW BT FEIRETI
o U0 U4 Y SURIP &1 aFHe defba & AR

Household

blodegmdable i

waste - ‘ e

Quarantined -

— ) waste .} MUNICIPAI. !
-2 & : .. | SOLID WASTE
R £ (MSW)

Local Health ™
Camps ‘ Hazardous waste
- ) e . Incineration
il A ) i s Pyrolysis
p—— % N Was! : Chemical disinfection
Health [ 8 i Deep burial
care : i
institutes

L -




2. WP 3MUfRAY (Hazardous Waste):

d&or: favar, SaomRid, 9aRS, HlafharRia a1 HhHEsd |
ISIERT: Ue, Alede, PlcRIdp, UK Uy, scia/ensa smfy|
|a: IE®, sivdig, 9, org Ud Sadeiwiien 3Tl
YYIdq:

. el vd Sa &1 uguun

o TIW T URE W fave gua|

o 3T T4 fa¥hlc &1 Wl
wsed (Fraa 2016):

o SURY & UgdM g qde|

o FM&d YSRU 9 TRag|

o CTIUYSIUD (TSDF) & HIegH ¥ IUIR 9 fHueH|

o SURY H H g IgART verdf @ gl |

3. Sg-fafeeiy uflRY (Biomedical Waste - BMW):

Hia: Sruard, faafqe, e, ug] ffeer dx|
Iarevur: ke, g3, ™oy, ufedl, SHak, sEvy qarsdl|
Aforar:

1. TpHS MUY

2. YRGR XU (Sharps)

3. IS 9 udg mfy

4. IRIN® (Anatomical) 3Ry
EICH

. TR, ey S SR Ieaul &1 UER|

. WY HiEY F e aeuiRe SifEeH]|
o A UGyl



Segregation of Bio medical waste in colour
coded Bags

Infected Dressing,

Infectious waste, POP casts
Bandges.cotton,

Cytotoxic drug &
Chemical Waste

Gloves , syringes &
Plastic waste.

Needles, and

Cut glasses
Body parts and =

Placenta

y§Y= (Fraw 2016):
o WId W T-HISd HeRl H GUIHI|

e Autoclaving, Incineration, Microwaving gRT SUdR|

« Common Biomedical Waste Treatment Facility (CBWTF) & HIegH ¥ HdeH|

4. SAGCI® SMURT (E-Waste):

ISV HR, Marsd, <idl, sedl, fiiey, e onfl
Ued: didl, TN, URT, Hsfgw, wifesd, Fial
UEICH

o HRI YIget ¥ Mgt 9 o uguu|

. TR U9 91 ¥ e wa el afd|

o OAM W SE3HTRT 6 WRE 3 e
y§eq (Fraw 2022):

o Extended Producer Responsibility (EPR)I

. SRPd WIE dx I GHEDHU W4

o QUG STl d Buy-back ®TIHH|
E-WASTE MANAGEMENT

Obsolete electronics enter A S

the recycle process

Dismantle and shredded

to optimal size
RESPONSIBLE

RESPONSIBLE u
REUSE Electronic items RECYCLE .

are used o D

[
Seperate parts
are sorted

Device detalls noted and

functionality checked : lj ié“’

Working electronics Combined and new
enter reuse process products are created




5. WIReP MUY (Plastic Waste):

YbIR:
3 W—W (Single-use): aﬁ, Rff hU|
o TE-WRd a1 (Multi-layered): fasg O&e anfe|
UKICH
o Il 9 O Merl T SaRiY |
o U3 9 Tl Sfial gRI AT
o T YTl H & WIied Yguul|
o SAM WR IS T @1 I |
sy (W 2016 Td T=IeA):
o TMA THA-IUANT WIRCH W Ufaey |
« EPR 3a®|
o Id W YYGHIU d YD
e HUS T Sa-3GHHUNY fadwedl P darai

6. 931 UMY (Battery Waste):

. HrI-uRyE (@l )
. foRgm-smga (@ea, duenm)|
. FAoa-ssimm g o= 35

. I, Seftmm, Rt fasreddn

. @ 9 yoa gy
. faRgm Jefal ¥ faepie/smT &1 TRl

e (Fad 2022):
« EPR & Tgd 3dlad! Td Gdhuiabdis &I fomieRt|

o Hf¥Pd JUT T TTAHU Hgl
. defha & FaRu FiE|

7. fAwfur g fawdw Srufy (Construction & Demolition Waste):

ISTETUT: Hbic, 3¢, WId, dhol, WReX, AT
YHId:

e Yo UgHU 9 9 Turadr H fRmac|
. SERT St 9 Y@ &R
o el 9 GrEaviNe WA BT 3R]



waes (Fraw 2016):
o WA TR JYIIR|
. 3¢ g urgell &1 g S|
e C&D URU YAl gRT AU |
o TSP 9 Haq A0 § g ITanT|

AU =PSB (Holistic Approach):

3 TRy ysy" & U awd § —

o Hld TR GYUFHI,

o T IUET TG G,
. a¥Ie R,

o SYATERT, 3R

o Faf &1 Fe1 gl

“5R f¥gid - Reduce, Reuse, Recycle, Refuse, Repurpose” 3UAIHR gH W=y, WX 3R Tad el
ot fazm & oMY 9¢ THd B W



avd SURy

RA ORI F YT 39 Tt Ul Id o1 59 RS I 7, S Wi, ITNN, IR AT IS
Tl ¥ IOa 81 § 3R ST & IFg 6l I8 S| 30T I SUIR (Treatment) IS o
difr % TERT IWANT a1 JRiéd U § i fea o1 9% 3} fo1 SR & uiefds o et
@feat, e, e & Brer o df g8 TR SId UgHT BT HRUT ST B

Eﬁﬁ?ﬁa\_ﬂ (Domestic sewage)
3ANfM% 3Ufdy §& (Industrial effluents)

?ﬁ[ 3Udlg (Agricultural runoff)
o 3 IURY a1 dsfha ¥ Feea arar di=ie (Leachate)

URHTNT: TaiaR0r WR&mT AT (Environmental Protection Act) & 38R —

“TRA 3P (Liquid Waste)” I8 3URIF 8 H o9 ardf & amm 2% ¥ &9 8l § 3R S W,
giftifue a1 shenfies Adl ¥ Iaa gial g1

TR UMY & UPR (Types of Liquid Waste): ITH F ¥U J d YHR AW § —

1. Eﬁq SR oa (Domestic Wastewater / Sewage): dg W, WW, Fg’?’ﬁ ATl aYl
IS Yol & ITF I gidl §, off AH, OF, T s 3R [ ofe &t § FHdbaar gl
Ycdh (Components):
o HIA S (Black Water): X=madl ¥ I (HA-HF o) |
o YW Y (Grey Water): TS, FHEER 3R PUS UH ¥ IUT|
TR
Sfas tIETQf (Organic matter): YoM & G{EFQN, ?1?'[, a1, |
« 3nifad gerf (Inorganic): o, fSesfe, e wiRI
YEToNa: ST, IR, Wereied, tRela |
Y& dd (Nutrients): :ﬂ'{@Tﬂ 3R BIEpRY A |




Hid: ARG Siai-al, [Tued, sRudd, gled, Y&RI, daad 3|
qgiaruitg gTa:
o A 9 Afeal # yger Fde § 9 ugwu|
o OIN® ddl &I 3MfHdr ¥ GeRMBHIA (Eutrophication) |
o Od H Yol SHiRile @1 Bl
o SIS I (S B9, TABISS, UCRiey) B TR
Iu=R faftrr (Treatment Methods):
o URA® IUEAR (Primary): ¥hIHT, 3/a¥IG (Sedimentation), e ﬂ‘q\?ﬂl
. fgdioe IUaR (Secondary): Sfd® 3mEcd — S¥ Activated Sludge Process, Trickling
Filter, UASB Reactors|
o JAH IWR (Tertiary): I9d faffdl — flheesd, sakiARM, UV feugthaem, Radd
SR |
g-: SUNT (Reuse):
. R vg armEE #
. SMRNE wRM T B H
o YSd gAROT H|
e € o1 Iu=id W o) it o urpfaes wid it # T STa a1k

2. 3N MUY WA (Industrial Wastewater / Effluents): I8 fafRafor a1 yiwesvor =i 9
fAwan aren g9 ol 7, o fafid ueR & e, Wifds td Sfde ugye Ut 9 gl

T g
NI - — e = yevcsigy = e 5
- = N - 5
AR q N\ N
\

e,

. fova wamA (Acids, Alkalis, Solvents, Dyes)

o« YR ﬂT‘gﬁ (Lead, Mercury, Cadmium, Chromium)
. Fdifed 3 ue wd da

. dfdw IfE (Phenols, Hydrocarbons)

e 3 dUAM TG pH 3



TR B IS, v, avd, ST, T, NS, USihiidd, U TR0 I
qgiaruiig guia:

o T 9 Yo gguur (AT gR)|

o O ofidf R fa¥d YU T 9w (Bioaccumulation) |

o ATAl Td Taol TS BT Rl

o G O ¥ WY SiReT|
SUaR faftr:

o Uﬁ-w (Pre-treatment): @ﬂﬁw, Sddla, ad g ﬁlﬁ]’é BCIHll

o JURAHS IUER (Chemical): LTSGR, BT, FAIRIRA, G&YUl|

. fd® IR (Biological): Activated Sludge, Aerated Lagoons e |

. Wﬁﬁa 3UdR: Activated Carbon Adsorption, Membrane Filtration, lon Exchangel
a9 aFe:

o Ha Uyl EF0 S8 (CPCB) gRT Muid A & 3ER I &I Effluent Treatment

Plant (ETP) RITUd &A1 3ifard g
. SORW T &1 FdeT @it fvan o1 I&d & 99 a8 Fuika gl & 1 axar 7|
o UJA® I ®I Consent to Operate (CTO) T UGHU AU &8 ¥ U &t Bt &l

39 I 3UfRAP U (Other Sources of Liquid Waste):

o PN AUAE (Agricultural runoff): IaRd®, HIcARI®, TASC |
« e (Leachate): dsfhd ¥ R aren favar a_a|
o dNiod §81d (Stormwater runoff): TS®I ¥ dd, Yd, HAST TP 3|

oA AP Yy HT ygiaeviig U« (Significance of Liquid Waste Management):

o Jdal 9 YoId Hidl DI R

o SIS I DI ABYUH|
ygiaRofig ugwur 9 gify # &t

ORIy oI I T B AU (G SN, Iab) |

o Jdd faep Td Irdoie Wy WREU & S ral

gfe RA UMY &1 IFFAe IR T8l fFar 1 @ g8 wufRw 3R M9 WRg & faw 7R @@ &=
IHhdl BI13TTT AP & — UHIH! IUIR T (STP/ETP) &I YA, FAudl &1 HoR ureH, aur s+
SRR |

T URY Sd YA TN, SNfie U W@ YFHHUl, dUT Zero Liquid Discharge (ZLD) St
JP-iie Yo & Th Jad U9 UuU-Had IS Bt fomn # Hewyuf wen B



g&if &1 waiRuiig e

geft B ARR Gt & “8Rd BWS (Green Lungs of the Earth)” &gl oaTl §, ddife 9 WIRfRUfds Igaq
1T 3@ 3R Sfigd & I 31§ 3fdd Aeayul Y Aud €1 9 waiaRer & 999 AWyl gedh
g, S SifeiloM, B, HIoH, SMTar qyl SIadrg &1 o8- UgH oRd ¢ aig UgWUl & & B4 I AR

et Td 9 & W0 9% — 3¢ UH W T Jad uRfufas & & fou sifard g
qgfaRor | q&h’ G| ‘lz[ﬁlﬂ (Role of Trees in the Environment):

g&f Richig uRfRufae o @t +ia g1 3 —

« I B! Y& I § IR oA Bled &

« AUHM 9 ST B FERT PP Searg &1 FgHT wRd

ISt & Ferd B Adbd IR ITqD! IaRdl Ferd &

* 3FAD! Sa-Sigatt H HieH iR AN UeH HR Sid fAfqedr &1 e HRa g
* P BT HSRU IR AP SEHIHRU Bl HH P &

@
Protects Biodiversity by Increases S . :
Providing Habitat Physical T-'-T !

Activity

Reduces rates of cardiac
disease, strokes and asthma Supports Stormwater
Management

Caols Cliles by 2 s WS
¥ 'y eV 8 o I i ) ) oo
\ . » ¥

to 4 Degrees Supports Social

Cohesion
Reduces Air Pollution by

Filtering Particulate Matter I - Reduces Stress

q&ﬁ & ugiaeoiia @y (Environmental Benefits of Trees):

A. dIg Y{[@@T{UT (Purification of Air):

* G4 B SIS (CO,), YehR SIFIATRAZS (SO,), TECIoH HAES (NO,) 3R 3fiei
(0;) S BIMBRS TGl DI HIRNVT PR ¢

« 3% T Yd, YT 3R PR P HUI B Abd o, Y I UGV HH BT B

« T%h UNUS g& Ul a8 AT 22 fhanmd co, Saxiftd R & dfeddl & oy gafa
SHRfoH ST FHRT g



B. 3o IdTed (Oxygen Production):

* UPHI-YIAWU (Photosynthesis) &I Ufhdl gRT d& CO, AT R ATRiSH J1ed 3l
o 3 BRU T DI P&l & “Bhg” Pl oAl &, Sl agHSd H fRieH 3R Pl SIS
H1 Yge- §91¢ @A ¢

C. Saarg W= (Climate Regulation):

« 3¢ GF B FHo DI ARMVT BR ST YSH PR &, oY RIFHG A 2-5°C b Y Bl
gl
e 9 9o (Transpiration) §RT  dgHSdd gl §AT I@d gl
* g7 @1eq RiF (Carbon Sink) & U # &1 &4 §, ¥ oy Fufierur & wft et Bl
« 98 M R Tl @ Hels F JTdarg URadd, ASRIAHI0 3R I 3Rigad Iad gl gl

D. HaT HR&IUT (Soil Conservation):

« g B OO B B Sy 9y R @ R 89 9@ ded @l Addr Bl
gl @1 RT g8 da BgHY &9 g8, o gl @ IRal §ear gl

* G& 99 A & §Q[d B A DI HH B YRIAT d §1¢ Bl ADbd ¢

E. STcT TR&IUT (Water Conservation):

- g&ff P IS auf 9d B YW T TR T WErdal w8, PR yoid gaRo sear g1
* AIBIfed JBUl &7 Afedl & Vdlg &I Idford 3@d & — AT | dle 3R W & gur &9
ERGH

- geff Pt BT S 8k oI q ITiHRul & HH AT g

F. 9ig fafauar &1 W&UT (Biodiversity Support):

o« ge UM P, WG SR Jeaoidl I HioH, SMEN 3R Uo-H Rd UeH &4 gl
e o URRRE o7 F Td@t B 80% F af¥e W N9 R(Rya o€ S R
« g& Sfial & o URfRUfAS Igaq SR IRWR® FRdr 91 3@d g

G. s+ Uguur H (Noise Reduction):
3¢ WiHlae @ 3fRIU®  (Sound Barriers) & ®U H HE B gl
o IS 3R WG TSH! & bR gRa ufedr IR UgWUl & THTH FU T HH BT ¢

H. argdE fAE=r iR g SHoAT | HH (Control of Air Temperature & Urban Heat):
R & o d&  “Urban Heat Island Effect’ &I ®H & %I

- geff O guferd s Al & geeH &1 &t ga1 § 5-10°C 9% 38! gl g

I. BT Hea (Carbon Sequestration):

* g8 IgHST ¥ CO, Pl ARG HR UH a4, Irarsdl, uRrl iR Sl & Sd GoqdWH & &4

# 9Ugld Hd §

* Y UK $ FHeF Yo HEl ol ], Sl Sadrg IRadd & HH HA § 3d Hgaqu 7l




J. TORIADBRUT B AHUTH (Prevention of Desertification):

o gy RO gt H RR @ar g T sAW @A g R awf # G w3l
o IOH S R[Ch A H BREIE BB (Afforestation Programs) H3»Td] & fowrR &1
A & fU sfawgs ¢

q& 3R o IP (Trees and the Water Cycle):
g YOId B ARG HR aWiged b HEH ¥ AR B BI8d gl
g A Sal »  fmm ek v # wema &Ral @l
o T B B I8 T SIA BT § SR YW@ Bl JUGAT TGt o

q& 3R ddrg uf¥ada e (Trees and Climate Change Mitigation):
Gl P Pew AP WERW T IAOH B AT 20%  BRU g
JGRIYU 3R ol H WU Ped TEYT B J99  UUE  UPpfde U™ gl
+ g9 uiRfufaet & UG WS (Paris Climate Agreement) & @&dl &1 Wi H TeH® ¢l

3fidew T4 IS Ty (Economic and Social Benefits):

« ¢, d, dPbel R MR UeH PR IRAdEU @ W RRkar vH #Ra R
g SR SO §He”l @I Sefifd®l & @R Wed  9Rd gl

« IPA 3R BRa & ¥ died, FReH SR THRI wifd ure it g1

!zrs'fr q&ﬁ' &I Hgtd (Importance of Urban Trees):

« g TurE 3R Tied § GUR|

* SORA! B! 38 IWH Holl ¥ud J HHl|

» ARG WA 3R dd d HAl|

« IR H Preq [ iR TiHaleR e & €0 T |

q&ﬁaﬁaﬁ%qﬁﬂTm(Consequences of Tree Loss):
o TE 3T He@ AR AIRIAHT|
« 99 fafdyar SR a=oella 1A &1 3|
o fafd auf iR a1g|
. gqIgHSA § CO, 3! gfg 3R s SHeHierun|
« 9 Td S Bt Uadl | Rrae, R OMd Wy R Ufdgd gvid|




ge&f T&UT U TaH{ (Conservation and Protection of Trees):
« R 3R UH: g0l (Afforestation & Reforestation) - =T g& TRIHT 3R e &=t &1

TR |
« TeXt R TISHT (Urban Green Planning) - 3R Ufedl, 9% fbIR qamiun $fR urbl &1 fasm|

* G IR&U FHTIT (Forest Conservation Laws): a5 TR&UT A, 1980 3R U d-ihrul B
SHfAfH, 2016 &1 UraH|

o O SFRehdl HHIH: 99 Heldd, J&RIY vam, Ui sfear f=m snfe
 CIR% TEHIRTan: ARSI, Tetel iR faenfial & wfea yriert|

CE BiCaRey BGE| CEIlY ReGE] ® Y 3ufverd gl
d I B! YS PR &, Mel 9 A BT W&V HRd §, Oid QYT I 1% ad § 3R Faarg »1 ifa
A Bl S SRy TR 3R dig eeR0 & T H gaif BT T R gURIT Had yafaruia
Hacd g, afed Ude fad &1 Afde fia R

“F& T BT T 3T JHI 20 Y UGl oT; GORT Tl o] g0 ot g1



WA Siiaq &1 48

Sty Sftgd ¥ siftoma 39 ot Shfaa wifornt @ 8 S ol oififae 3 — S TeRmR, IR, Afer,
ofid, arae SR Myl — & A dRd €1 ST YEH Wadh (Plankton) ¥ AdR fORMa® LT
ofdl S R R SifRp dor Ifthferd §1 o TRfRUfa®) dF gt & Tde & T 71% YT B
BT H 8, O 3 pdt & uikfRufds Tgad, waarg o, iR 99 fafdyar & WReor & srd
AT |

Sty i dfyje uiRfRufae! o @t RRar & o sifarf § — 3 dive d@ ! &1 Igad s @ 3,
Saarg & T FRd €, HISH USH dRd § aUT HRISH arll BI SSifad! BT YR g

P
| @

1 \\ surface ~

! \ 5 -
ding'ng 5 organisms
“organisms

Aquatic i\ |
Ecosysem

weitg TiRfRIfedt &5 & R (Types of Aquatic Ecosystems):
1. W5 9d TRfRAfdeT a1 (Freshwater Ecosystems):

- Afedl, shal, drel, JEl SR SreyfAal & U §d §l

« 30 AU P TET §gd P (<1%) Bl B

« 30 UBferEl, IUTWR, ey T, Pl Td YeHsig e of1d gl

2. 9 a1 dqauity uiRfRAUfA®T & (Marine / Saltwater Ecosystems):

* HENTRI, ﬂ'ﬁﬁf HE'Fﬁ (Estuaries) 3R yara iy (Coral Reefs) # UT 9Id g1
« STH QU B Figdl TTHT 3.5% Bil B




SNy Silaq &1 Hed (Importance of Aquatic Life):
A. TRfRIfd® w8 (Ecological Importance):

1. TRfRifa® HT;I,FF-I T II&UT (Maintenance of Ecological Balance):

. S St ofd et § W §Raar U S (Food Chain & Food Web) & 3{TaRud 3T Bl
* J&H Qe oY wIRewdd (Phytoplankton) GRT UHIRI-URAN ¥ o 3dd gial g, o
W oA &1 YR &t g

. YA, ASfeal 3R g9 RIeR) ofia uifufas! & # SHen Iqeq §91U Wd gl

2. &mﬁm(Oxygen Production):

o T 3R WS 9@ & U, fRY U § wRewadk, 3y &t $a faiioH BT 50% I 3t
THTRI-URAT0T & HIAH ¥ Sdd IR ol

* I8 SHIRAS Had Seig Sl & U g1 81, dfep RUeg Sfiad & g off sffa<ass g

3. UIY® @ ThUl (Nutrient Cycling):

o ST SfiG BIeH, ATSgIoM, 3R BIEhRY o oid-Y INRMAS dahl § YT ad ¢

 gd Seiig gl SR Sffal & faued @ Uive 9@ O oid SR gt #f died 8 o uifufas
3Rl s I8 Bl

4. Siqarg AT (Climate Regulation):

» TERITR famd A # o6 SRS (CO,) P auid HR sy UHE &1 9 Hd

gl
o TE YR IO R 99 & faavor & dqiad I9d! gl

o Targ PRET iR W9 adt &3 & qWH! SR Ferd I WHfdd JRET e HRd gl

5. old QI@WUT (Purification of Water):
o 3F® T U SR geAod Sifdes Uiy &l fqufed aR o & WHidd ©U ¥ IS

gl
. GH?EH&NT Q@f?@ Hlas ITER T (Natural Sewage Treatment System) ¥ w0 d s
RG]

B. 3nfi® Hgwd (Economic Importance):

1. ‘l-ﬁTrIT-rTﬂ'@I?I(Source of Food):

- Tfordl, S, W9 SR I g Tgsl & e @ UidH 9 g

« YR T 3 3RT T 3Mfp AN S Yo U WA sagmal & faw dsfer iR ARk Bl
« T YT 3R el $f¥ (Aquaculture) TRAT AT o1 ASHIR 3R W JRET HT ATUR g

2. JTSfifaeT ST AR (Livelihood and Employment):
s A UIeH, S Ted 3R IHg SUR W HRISH Al @t sifder AR @t 3l
* AT W™ URae, Tded IR FHReH I I I Selifdd! U axd ¢ |




3. 3Nufy ug 3ienfirer Idrel &1 Hid (Medicines and Industrial Products):

« Ul Sfidl ¥ Ui o9 |fhg A% (Bioactive Compounds) $R, Yol Td IHHURIR
il & IganT g Bl

o g} AT F1 IUANT Fied T, IdRep, TS U MER SR A fbar S Bl

4. Yded UG HARSH (Tourism and Recreation):

. AT &, vara Nl ok i wdeq &1 T Sy

C. yufaRuily Td qHTfoTe He<d (Environmental and Social Importance):

1. 99 fafauar FR&1 (Biodiversity Conservation):
. ety a3 & qedt Bt o S fafdud &1 aTHT 80% feeq urn S 71
o Soflg Sitgq &1 IRe0r Yy uifRufas fRRa1r & fom sifHarf g1

2. LTITR-IE 3Mger o {R&T (Natural Disaster Protection):
o vara il dU9 SR Myl WM, STl 3R T § I THer™l & & BT ¢

3. WS oA B! 3ATYfd (Freshwater Supply):
- e, Afear ok fAee i & o, R &R I & fou sawa® 9id gl
o TR i URRRUfAST 0 T S B Jadal EEd wxd gl

4. PTEA JEaT (Carbon Sequestration):
* HENITR dRgHST CO, & TIHT 30% 3SaNNd Hd gl
o TE U9 SN I, BNE SR AT ‘S PIeT & U B PHled Wiad HRd ¢

S Silaq & fT @R (Threats to Aquatic Life):

o

1. O UguUL e iy, Wad, HY smae ok Wied J 9d He™ ugiid 81d g

2. Y% AS TbS (Overfishing): e RHR q uifufas sRigad I@a g §1

3.

4. SRy gRadE: Sedl THE dIHME, SRAEHRUl R BHeEl &1 fUaemn SS9 fafduar &1 dee

31 o A9ig @) wers, yara Rkl @1 e, Sy Fafor enfe 3 s =9 g1a 2

T 3 g

W Td T HRT: &R 98 ARdl o WIRed T H S gl ofial &1 g1 ugardr gl
3{ThTHG Uoiadl (Invasive Species): STg<l Uoifadl Hd el Sfidl ¥ HioH iR ®H & fau
gfoemyf et B




SOl Silaq &1 TREUT (Conservation of Aquatic Life):

« UQU fREFE Sl T W9 Uy §d @1 JUER, Wiked Iwi H o HHI
 JYdd Y™ U@ (Sustainable Fishing): T oM, JUBW R dHler &1 [uA|
e O RUE: #@e,  yaw Rt wd omufit @1 WRem
« gy ¥HA  (Climate  Mitigation): W™ N Iged  H O wHI
o SHSTReGHAl Ud 1M R &Rl &1 YFiGRT gRT IR&f0|

W t{H ?T@'Cr Ugd (Global and National Initiatives):
AP TR W®:

o Hgad Y @I “Ocean Science for Sustainable Development (2021-2030)" &R |

* Convention on Biological Diversity (CBD) ¥d Ramsar Convention on Wetlands|
YRd &

* National Plan for Conservation of Aquatic Ecosystems (NPCA)

* T Goiiad %A (Namami Gange)

* Coastal Regulation Zone (CRZ) Notification, 2019 — aég Sa fafaear Remr %@I

A Sfia gedt @1 Sl § — I8 Sfiadiio UG HRdl §, Siadg ® Wdferd I9dl g, HioH R
efifad G 8 29 URRfaer @@ @ RRAm gem #=ar g
A9 TRl ¥ 399 Uguu 3R SfaEur 3@ MR ¥de H S W@ ©
Tufery, wiehia uiRkfufas df &1 WRer yafaroli wder & =&, afer TFdE ailRia 8l

“gfe Id Y @M — al Siia= JRRE |




g9 TOiaRur &) S8 991 Ihd 8 ?

TafeRUl Qedft W Siad &1 SMURRIAT 81 T8 86 a1, o, HioH, 33T 3R Whiad I UM Rl
g, O gAR 3if&id & fu siawass €1 W AMd Tafafial — S shefieioxu, ot @t oerg, e
SUHRT 3R UGUUl — & HRU Q& FI WPl g [OTS 6T ¢l Sy Rded, oid fafaudr &t g1i=
3R UGHUT S dfyjd T a9 b ol

TR B W FIT WHR P G Tl ¢ - T W AGd P IR HAA Gl

gfe g9 Ot ¥dd (Sustainable) 3Ed UATE 3R fTHIGR SaER &%, O 89 Jdl TR a1 & B! gg
db HH PR JHhd Bl

ygfaRur 999 & SUT (Ways to Save the Environment):

1. 5Rs fgid:

A. Reduce (P FT): Ja4 gl 3R THTET HaH — ITHNT 3R SRS I & HH HRAT|

'ﬂ'@ﬁ'&:

s Jull B! Fad PL — TN H 7 g1 W d5e, TE 3R IUGRU §G e

o TF B T9d BY — Aol BID B, BIC A B, TA-URE0 A T |

* THA-SUIN (Single-use) TXISN BT ITANT 7 B — S WIRCH I, HY, Ybioi fe|
o JFARID TXGY 7 WG — Had del o off AN 71

* gaSie URTET T SRYA BT IUANT HY — 389 3R UgWUl I HH 8id g

T 3ST BT dgl & off o1 & =gl

B. Reuse (J: SUUNT HN): fFdft 99 & Hrv § Uga O fob o 39 fmdt ofR IE=9 ¥ IWINT
a1 ST THar 31 Reuse I Pt IY FIAT & 3R T JHIEAT Pt ATIIHdT el gl

=T P
o Sidd, HeR SR ST GIART SHATT B

s RE Y, BrR, SAGRI-R g B




o dieit & ROR &Y, A Ta1 7 W<
s WIRCH DI SATE HId AT YT HI dida TN Bl
s HUS Y BT UM (Grey Water) SFTAHT H ST PR

“U: ITANT § FHolf, 47 3R T — HHf $T 59 Bt g7

C. Recycle (JAHHUT HeAT): IS0 RM Tl &I AU IAGI § Faard o, Oy Uguor &R
T Gl P B g

I B

o W R FART MAT-3EAT B — TNal, @ 3R ARG HaRT T W |

* IS BT Sifdd HRT HHRE FG|

 JAHdHIPd a¥qd WG & deral ol

Tsfae diell B U ¥U § Saa § — o olg Rl & forg)”
D. Refuse (S®R ®¥AT): I aXI3fl &I “AT Hg off GUGRU Bl JHUH Ugdrdt g T SFERAH BRI
IF Il gl

BT B

* THA-SUANT WIed axgsll ¥ SHR B

« TRRd ¥ Jel U a1 Ide 9 WS |

» TAR® JUGR (Freebies) 3R 3ERIH I&¢ A ol
o O8I dYa Bl, TiRu-eed fadwed |

“SHR BT dg HeH g ogl PRI &9 I Ugd & ISP oidl gl

E. Repurpose (A€ IUANT H @MT): R a&gsfl & 9T &Y & ITANT B — J§ TGESBAT 3R
fRRer &1 T Bl

H’@IW:

o R TR B el & THA AT HeR & T § IJGANT B |

* §HR CRR, AHal 1 YIg I TN Joae! avgy §- |

« RME FUSI F & T WS F14

o Vg FR T FHRE I TR TR B

“‘Repurpose &1 HddAd % — QTFﬁ el # T3 et s

2. UTpTad AT PT JEUT (Conserve Natural Resources): UHT, figl, @S, a9 3R Sftarew 4
Hiftra TareE g1 37T W Hidt difedt & faw smawus B

=T P
o S TR qNT oI I P, <lip Sl de, Ul g T F8n|




o SHoll WREU: LED §ed, IR Holl, 3R SHoll-H=d SUBRON BT TN B |
o G IR US TG, 3y dHels b, TAd-IBRUl Bl geral ol

o oI WU NYRIGUT 3R Sfddh [t US|

o Foilg WREUT: TGN FEE 3R THRI ¥ 4 IdG 7 TG

3. gad YYTSAT Y YT (Support Sustainable Practices): Idddl (Sustainability) &7 31 § — adaM
ATHAS BT 3F R I BT fb Hiawr &t difear ot s sragwdit I &R 9 |

H’@Ia?l'!f:

* THARU-3IHA IdTE WG — S ©la-3/d&d (Biodegradable) a1 Tdfhd SdG|
 Fad PN TAN — IS IR gl R Afdd Wt Tl

o TAIHROMT Sl UG — IR, Tad SR o SHoil|

» gad uRag: Ued I, IRfea Jand, a1 faggd aed |

« MY IdTGl ®I gRIf®dl ¢ — Fe- Peflic gedl g

o RMER I & IF € o “gRa Ao s

4. e 3R SH-SIRR=&dT (Educate and Advocate): TTTGRUT TR&UT & forw e 3R SIMRewdr 3fdd
AT D gl I J WM et g, 3R IRom ¥ uRad=|

'ﬂ'@?ﬂ'&:

« W4 R TR P ygiRw & fawdl R Riféa #1

- foeTerdl ok Tqer W UuiaRUl SRl HRihH dand|

o BT, WYRIYY SR AFReHd A § HET o

o TEiaRoig faat SR HIEAT &1 JEE B

o IRQ Hifear & q1egy ¥ ol SFDR] T Bl

o g Siig=relt (Green Lifestyle) &mﬁ%ﬂ@ﬁaﬁﬁﬁﬁﬁl




fa, qYca IR WPR Bt Q;Iﬁlﬂ?r (Role of Individuals, Communities & Government):

HfFTd &R W
* 5Rs &I U HY|
« IRE, YAdH 3R TIIRU-Tad SHa=iel 3|

eI WX W:
* &R 3R Wagal [ e
s R WR WR AR R T U&= B

WHRI TR W:

o T AR HIA IR giRd fifadl ang s

o AdHUE el IR Fad Ve FAeHE $I Feral ¢l
I B Ble IFoT geH /g WeTed B

ygfazor TR&UT & Y (Benefits of Environmental Protection):

« WS I 3R A

o WY # YR 3R M F FHH

- o9 fafaear oiR wrefas Twne=t &1 TReur
* Sarg Rad & gumal § S

o gad fae™ iR Sitad &t uar | 3is



TR T 872

‘UM Ueg TXPd & & Vedl F &1 & — ‘U (3T UH) 3R ‘S (3l SR
A dd) |

s YRd & TUHEA ft g A 7 7daR 2021 T COP26 Sadl GHaA () § “Uaga” &l
I foar ol

* g Wﬁqﬁmmmméﬁ (Five Climate Commitments) &1 Udi® gl

* 31 Uldesaell & AEH ¥ HRA 1 U8 I a1 & 98 W= Foil B SR HHH SR
HeT3d 1 IoH # HH dF & fag TR g

« YR WHR & U9 Ja1 &R (PIB) & 3R, T8 HRA BT “3Ydqd aner § S e
SIAar] HRAls | Agdqul YHHT Ay

LEIE ] 3t urg yfdasand (The Five Commitments of Panchamrit):

India’s Climate Action Plan
Panchamrit

) 0
‘/ 4 o s Q | C “Qa
meachi | |l| sepeces [| setwsenr || Remeseen | sonng
S00 GW DEICSENETEY. O ' cpietd the target
i il requirements car on intensity of the oF At
o from emissions by economy by 45 A s
energy renewable one billion per cent by emissions
capacity by energy by tonnes from 2030, over by 2070
2030 2030 now to 2030 2005 levels
ERilkd RIRCEEI] faazo

2030 d® 500 THTare TR-siareH
ol &HdT U BT

YRJ 2030 d% AR, U, Sdfdedd SR WRHTY Il J
500 GW d% RIIfd ol &Hdl 9eM &1 &g ITdT g

2030 0% $d Sl aaHdl B
50% TdIHRUNT Fdl & T HAT

2030 9% HRd AT et SHoll Sa=aedwdl (qad: fooren)
TR SHoil F T B

2030 % P SHAING HEA
IoH # 1 fafema e &t o
BT

YRA = 30 STHTAT SToi (S9as & AT8R) & 2030
% 1 3RS T Bt Heldl BT Ahed o g

2030 d® oifcga®yT B HlEq

digdl (Carbon Intensity) &I 45%
q Y HAl

HRd U4 GDP &t Ufd 3T W 81 a8 CO, IFoiT ol
45% P g P dd @l Bl

2070 b NN
Neutrality) UTtd AT

(Carbon

YRA a8 2070 dP Ac-oiRl NAERSY T IFod Utd B
&1 Sdepifeid deg Tadr Bl




ﬁT:ITHT-[ &I Hgd (Significance of Panchamrit):

. Wﬁ@ﬁﬂﬁﬁﬁ%wmmmﬁ(dimate diplomacy) ¥ T&%
Aolgd e ST 7l

« U8 Y] dfYd dUHE g &I 1.5°C d it &1 & a&d B 3T gl

 TAHUNT SHolf & TR § WD dd-iid, JoNR AR A% & SawR T |

* 2070 T S-SRI BT 9T HRA P! Seqarg A o1 dfepifers fawm a1 ® R I @
ARl B Wy HrfexH Yo FRdr 7

fpuraaa & U™ (Implementation Pathways & Key Measures):
UaMd d&dl ®I U $ & [ YR Bl Hg Wkl R B HAT g —

o TABUNT SHolf HT [GER: §8 M W IR U, Ua- SHolf 47, Slaidedd iR URHATY SHoll

RSN |
. s 3R ol vsrU g & YuR: a1 SRR Fdiervia Soif & dgaR &1 I SISl o & |

o Foll q&al H g I, HaAl 3R IRaed &3 § Holl Jud Bl HIA S

o SfiaRA 99 W R 9o Haar iR dd & T W SHoll HI SUINT|

o IR 3R HreA R § gfs: A o digar & w1t a8 o1 9|

« JRATT 3R ford GuR: Aol &7 &t UrficRl, W do-ie &1 Uidimed, iR f[aw &
ST FHAT

« foxfla TETe Semn: W 9 SIRIAPIY Sidiarg fax &1 IUART B “Just Transition” FHE
DT

gHIfaal 3 SHf@H (Challenges & Risks):

* 2030 &% 500 GW TR-SHATRA &HdT U &A1 3fAd AUl & — Y#, fad iR dw-ia!
sl & HRU|

* 50% AdIHRONT Foll BIRIE A & foIU IdTeH, TRIHRE iR HSRUl & YHFGR fawm
3ITH |

o Aot T gedl srfouaRT R FHulf HIT F Y I&ST HH HIAT Hid gl

« BRI NYRT ITRN 3R ISR R R Tepror &I Sfed a1t 3
o Jdar] fad SR ddi SR Bt HH! Th da! o147 |l

s Fg 3R Il P ST IHTY ATWS § (HRD B JUIg TN |

o ATl Pt FATRET 3R T |g HSlgd STl Ullell &1 3a<addl ]l

wifa SR AR (Progress & Monitoring):

* YRd 7 U7 NDCs (Nationally Determined Contributions) & Uamd @&dl &I =mAa fear g1
s PR WA gReoH A=A, IR 9 U SHoll Idled 3R W A & 9giar ¢ a1 ¢
« WY T P IHaar et Bt RRar, Faw e ok Frftagd 1fd R R sl




e 3R &fta uvma (Implications for Sectors & Economy):

RE] Trfaa af¥ad
Sl e A o B gethl, Tdieruiy Al &1 fawrR gl
R Foll a&rdl, WS dbie 3R HH-BET FHT R FR|
aRkag gafded ded (EVs) 3R Jad Tfasiiedr vaa YT Ay
fad wd Faw gRd FRw, ®re- SR SR Wiere e wei|
AR U4 HIA | TABIUG ol 3R gRA ddibl § AU DRI DI Il |

afye 3R PR Y (Global & Domestic Linkages):

« YR P “Ua” Ufddgdd IR THd (Paris Agreement) & dgd dfy® I UM &
vl ® IeE St §l

* YRd P! Mission LiFE (Lifestyle for Environment) Ugd ddd JUHNT 3R gRA Sha=ielt &
Tl <t g

o A1, I, faciig SR SR SIaRPT FganT ¥ 34 &l B i e




ygtazur Teor § Rieret o Yfaer wd
el & fore ey SrResdl &1 A8

e TAS & e THIGRTC Afdadl § ¥ U 8ld g1 d = & HRash &1 FE axd €, S99 g,
SR 3R e’ &t Ya Sd 81 3o Sie gfar uguur, wielarg uiad- iR Sid fafdedr & g/
SRt iR yafaroi gfadl &1 AT R I 7, a9 et B YfiieT waiaRer e SR SRl
Tham o 3d Agayul g St g

THh TaRU-SIRe S 1&g 3o faanfial, ukart ok THeri & upfa IRemr & fa=m & IRd &R g
g1 Zufoe el & o waiarur Riem iR SiEwar Idd o™ (Sustainable Development) W& &R
@1 YR B

ygfaror a9 o el ot Hﬁﬁﬂ (Role of Teachers in Saving the Environment):

e/ Had Rrewreal T8 810, sfcd 3 WRF (motivator), 3ME (role model) 3R TRGdT & dED
(change-maker) 1t 81 §1 SAHT UHIT Hel B ARt J Hgl 3 db qﬁvﬂ?ﬂ gl

1. ygfavur fArefurddl (Environmental Educators):

- e faenfial o) ugwor, WRewT, Saary URadd SR Tad sitad et o fawat & uRkfa s
gl
« 3§ fouffal @ AT R TP ¥ WER Ty B THIH H Hag A Bl

o fogmM, e, THRIRGE SR Far o fow § woiarur fawal &1 Hifed e 9 waiaRor e
& e Ren &1 R s g




2. 9dd UdeR & 3Rt (Role Models of Sustainable Behavior):

- g o HET T BET B ORT HRA Bl

o SR-BITS &1 §9d, foorelt & g9d, T STANT IFg a¥gsil &1 TN, 3R S(URRIY guaHrul
SRt afTed |

o e sm Rigpt & smeRUr ¥ Wad § 6 “Pen @ e e Ri@rar g1

3. foemerm smutRa wafarur wfafaffY & wad® (Promoters of School-Based Environmental

Activities):

. RIe/s SHI-aaey, Wl A, JURIYU HRGH, 3R HTRT JUaaul A SEIford Hd

gl
3 foeifal & gafaror fowl R fREeer, Rey dwd, dre-fade ufaaifar & um o & fau
BIRG| GG gl

o 39 Tfafafiat O faendf aragiRe Tu I ygiaRr &) &1 A1 Jad g

4. ATAIATHS T 3R RSt &1 fd®™T (Facilitators of Critical Thinking and Responsibility):

- e foelia @ wicls swemst & srdeAee fasawn e Rea ©
« 3 g8 99l [ ¢ b Afaaa Fofa (CR-wiRes &1 T, el Iuah, WisH & Jaidl) od
gt G2l guTfad R gl
* 39 UHR d foenfdal § uepfa & ufd oieR) ok ddear &1 HEa SOd d &l

5. Y ¥ WRe®dl Ba aid (Community Awareness and Outreach):

- Rgw foegem o dmei ¥ SR TR TN § WU OEedl hal 96bd - ol
* 3 HHYGH! 3R MG e & o AR, SRR 3R SREdal SRiHH STfd &R
qhd gl
« WD URA A, “fIRM A% (Mission LIFE)” SRt RSN Ugdl H TgaNT o IHhd gl
s T% @ &1 UG &l d dhR 9He™ db hd 9l gl

6. URUNY® JH $T GHIAY (Integration of Traditional Knowledge):

- e faenfial & yRdly Tepfa o fAfed Upfa goF, STa TRefwr, ger IURAT oRft TRuRret ¥
EIS] Jahd gl
- gg foanfial o gaferur e & Ui Spfae iR WiaTd® Jed el ]l




ﬁ[&ﬁﬁ & ﬁnz ygfaRofiy SRE@®dr @1 Hgd (Importance of Environmental Awareness for

Teachers):

T e e g anlial o SiRee Trie a1 Iodr 81 wafakoia SIiReswdr Rl & 9 Pad
JeR Rreurwal st 7, sfed I uRadd & 3iugd W s Bl

A. Rer ArfYel &1 fAufor (Builds Informed and Responsible Citizens):

s WRU-STRG Rew e o wrg iR e s & gusn d WeW F i g
* 3 BEI P! HIT HH H, oIl §aM 3R RT TIR (Green Innovation) & T IRT & gl

B. Udd fd®™I @&dl (SDGs) H IRIEH:

- 1&g SDG-13 (Climate Action), SDG-14 (Life Below Water), 3R SDG-15 (Life on Land) Call

PIRSIIES] A e HAgayut et Ay gl
* 3 e o IRafde Sfiad & gad e deal ¥ Sisd &l

c. Rrgor =t ToTadr i JYR (Enhances Teaching Quality):

« iRU-STES Riee Bicg e, van, 8k UNdey & qream ¥ odeiRe fen ugH #Rd g
- 399 foenfial & R, Fewfrar ok fRiGa=iear et 21

D. gi¥a faemera S¥pfa &1 fAufor (Promotes Green School Culture):

- T R el § Sol-pua Jawl], TRy SRV, SRl JYaaul 3R gRam TRem &I
gred B gl
- faETe I AWise §9 od § S Ygad &1 IRd axd gl

E. Tafaruily Afdwar v gea fdwRia &= (Strengthens Environmental Ethics and Values):
- Rrerep faenffal & vofa & ufd gwIm, ugget & ufd Houm, R U8 F Ufd et 31 v faeRd
B gl
+ g Afde g StaR faenfdal & 9y W8d gl
Rree-Aqa arell yaiavuiy Ugd & IGI8VN (Examples of Teacher-Led Environmental Initiatives):
1. YR SHfEE: faenfial & 9 @ SR a1 quHE & fag ORd &
2. W faurag ifae: faueg oRIR & T 3R &aRT Gyl &1 deral ol
3. WiRew-gad faarey: faenfial & wifcd & Tl iR fdeedl & IR o Ruféd w=l
4. S W& GRS au S 99 T RITUG BT 1 ot g9d &b GG Bl
5. UPHfd YA (Nature Walks): faenffal & Sia fafaudr &1 uger srya <

6. TaiaRUl foaw smaier: fay wafaRwr fogw, gudt fRaw, 99 Helad o SrwH 7M1
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RAJASTHAN STATE POLLUTION CONTROL BOARD
(RSPCB) — OVERVIEW

Two-tier structure of Pollution Control Boards:
* CPCB — Central Pollution Control Board (national level)
* SPCBs/PCCs — State Pollution Control Boards / Pollution Control Committees (state /UT level)
Aim: Prevent, control, and reduce pollution; ensure sustainable development and protect public health.

Table. Key Details of RSPCB

Constitution

Basic
Mandate

Parent
Framework

Established in 1975 under
Section 4 of the Water

(Prevention & Control of
Pollution) Act, 1974

To maintain wholesomeness of
air, water, and environment

Functions under the Water Act,
1974, Air Act, 1981, and
Environment (Protection) Act,

1986

Table. Functions & Responsibilities of RSPCB

Regulatory Role

Monitoring & Control

Adyvisory Role

Awareness & Capacity
Building

Research &
Enforcement

Enforces Water, Air, and Environment Acts; grants
CTE/CTO; frames rules and guidelines.

Monitors air, water, soil; conducts inspections;
controls hotspots; manages waste types.

Advises governments on environmental
standards, clearances, and impact assessments.

Organizes training, awareness, and technical
programs for officials and industries.

Conducts studies; enforces compliance; promotes
renewable energy and recycling.



WHAT IS ENVIRONMENT & WHY ENVIRONMENT
AWARENESS IS NECESSARY?

WHAT IS ENVIRONMENT WHY ENVIRONEMNT AWARENESS ?

“Environment awareness is to understand the
fragility of our environment and importance of its
protection

*  Environment= living + non-living factors
* It includes everything around us, from air,
water, and soil to plants, animals, and

microorganisms, and describes the context in *To protect and preserve nature

which life on Earth exists and interacts. )
*To combat climate change

BIOTIC ABIOTIC
FACTORS FACTORS *To promote sustainable practices
ﬁ% Cﬁf <> S *Enhances Community Well-being
Mf‘ ) P j,m - "Reduces Pollution

& 2 i; O ’ =Supports Climate Action

“Ensures a safe and sustainable planet for future

generations
=\ Mo 000
: S 0000
- b2 R %S

PROTISTS MINERALS pH HUMIDITY



PANCH MAHABHUTAS

The Panch Mahabhutas (Panch Mul Tatva)—Prithvi (Earth), Jal (Water), Agni (Fire), Vayu (Air), and Akasha
(Ether)—are the five elemental forces of nature whose balanced harmony sustains all life and ensures environmental

stability.
T e | sgnifeonce | Thews
Prithvi Provides food, shelter, Deforestation, land
(Soil, land, forests) and resources degradation, loss of
biodiversity
Jal Essential for life and Woater scarcity, pollution,
(Rivers, lakes, oceans, ecosystems over-extraction
groundwater)
Vayu Vital for respiration and  Air pollution, greenhouse
(Oxygen, atmosphere, regulating climate gases
life force)
Agni Represents energy, Overuse of fossil fuels,
(Sunlight, energy, transformation, and global warming
transformation) vitality
Akasha Medium for Noise & light pollution,
(Sky, cosmos, communication and overcrowding, climate
environment balance) cosmic balance imbalance

COMBINATION OF ALL PANCHMAHABHUTAS IS OUR ENVIRONMENT a-



WHAT ROLE TEACHERS PLAY TO SAVE THE ENVIRONMENT

Teachers play a predominant role in shaping the character of the students and can play important role in promoting
sustainable development by using education to instill moral values and fundamentally change attitudes toward the

environment.

* Teachers are role models and influence

*** Values

“» Good citizenship among the students

How Teachers could lead the Green Shift

* By educating environmental conservation to students, the teachers can bring behavioral changes in students
Promoting sustainability through Eco-clubs: Teachers can supervise and guide Eco-clubs and Green Committees
that organize campus-wide activities like Eco-friendly festival events, tree-planting drives, waste management
task force, campus garden initiative, Do It Yourself recycling events etc.

* Fostering Critical Thinking: Teachers guide students to analyze problems and develop innovative, sustainable

solutions.
¢ Utilizing Technology: Using interactive apps and virtual reality makes learning about ecosystems and climate

change more engaging.



ENVIRONMENTAL POLLUTION & ITS TYPES

Pollution is the introduction of harmful contaminants or excess of any substances/ emissions into the environment
that cause adverse effects on living organisms and ecosystem.

< " Vehicular Pollution
Air Pollution

vehicles anc factories dust, and
onou ‘ 1585, anten the atmo }_ \
Industrial Pollution

Water Pollution
Caused by the discharge of toxic

Solid Waste Pollution:

Solid waste is refuse and discarded
byproducts from various operations
and community activities.

substances and chemicals into water
bodies.

Thermal Pollution:

Sudden and significant alteration of
ambient water ftemperature in a
natural environment, dve to
discharge of heated water from
industrial facilities like power plants.

Soil Pollution:

The contamination of land with solid
waste, liquid waste, chemicals, and
other pollutants due to improper
waste disposal and chemical runoff.




INDUSTRIAL POLLUTION

Q
D<@ o=

Discharge of untreated [ J
effluents

Effects of Industrial Pollution

Human health — respiratory
diseases, cancers, skin problems due
to smoke, CO,, SO,, NOx

Environment — acid rain, climate
change, biodiversity loss,
contamination of water bodies, kills
aquatic life, unsafe drinking water,
reduced soil fertility, toxic crops

i

Solutions & Control Measures

Install pollution control devices
(filters, scrubbers, ETPs)

Shift to clean & green
technologies

Recycle & reuse industrial waste

Strict enforcement of
environmental laws

Promote renewable energy &
sustainable production



WATER POLLUTION

. .. ) Effect on human health and
Woater pollution is the contamination of water bodies such SN

Effect on ground water system /o watercycle
as rivers, lakes, oceans, and groundwater by harmful and impact on agriculture QA

substances, making the water unsafe for human use and

aquatic life. by t
Major Causes: .

o Industrial discharge of toxic chemicals and heavy Shortage of water for drinking
and other purposes

7 2o
wq Eutrophication, effect

metals into rivers and lakes.

Effects of
water
pollution

-'—-/5// on food chain
o Sewage and domestic waste from homes and cities o |Destruction of marine
. . “and land ecosystem
entering water bodies. /t
o Agricultural runoff containing pesticides, fertilizers
etc.
o Plastic and solid waste dumping into water sources. Effects of water pollution
o Leakage of oil and disposal of waste in oceans.

Avoiding plastic use

and preventing ¢ ® Proper treatment of
littering near water industrial and
bodies. domestic wastewater.

@ Recycling of treated
Reducing the use of water
harmful chemicals in

water pollution could be
farming.

® Reducing the use of
harmful chemicals in prevented by these measures
farming.

Strengthening laws _ )

and public i Promoting rainwater

awareness. harvesting. 10




AIR POLLUTION

* Air pollution occurs when harmful substances such as gases, dust, smoke, and chemical particles mix with the
air, degrading its quality and posing risks to human health and the environment.

* Major sources include industrial emissions, vehicle exhaust, burning of fossil fuels, agricultural activities, and
waste burning.

 Effects of Air Pollution:

©)

©)

e Contirol Measures: 17%

©)

O O O O

SOURCES OF AIR POLLUTION

Dust and
construction

8%

On health: Causes respiratory issues, heart diseases, and 5 ;
omesftic
even cancer. Long-term exposure can impair lung function and Cooking
. 7%

reduce life expectancy.
On the environment: Leads to acid rain, global warming,
ozone layer depletion, and damage to crops and forests.

On the economy: Increases healthcare costs and reduces

Industries

agricultural productivity. Vehicular 45%

Promoting cleaner fuels and electric vehicles.
Enforcing emission standards for industries and automobiles.
Enhancing green cover through afforestation.
Encouraging public transport and renewable energy sources.

Raising awareness about pollution control and sustainable

Waste Burning

practices. 14%

Generator
9%



VEHICULAR POLLUTION

*Vehicles are a major source of air pollution
*Emit harmful gases: CO,, NOx, SO,, PM (particulate matter)
*Contribute to climate change & health problems

Causes of Vehicular Pollution
Rapid growth in number of vehicles
Use of fossil fuels (petrol, diesel)
Poor vehicle maintenance

Traffic congestion in cities

Effects of Vehicular Pollution

Health impacts: asthma, lung diseases, heart problems
Environmental impacts: smog, acid rain, climate change
Noise pollution from heavy traffic

Damage to ecosystems & biodiversity

Solutions & Control Measures

Car-Pooling /Ride-Sharing: Reducing the number of vehicles on the road for

the same number of people

Shifting from conventional petrol/diesel to cleaner options like Electric

Vehicles (EVs) & Hybrids, CNG etc.
Regular Vehicle Maintenance
Using vehicles with efficient Catalytic Converters

HOW DOES POLLUTION

h RN & m o‘

Prolonged exposure may impact...
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Municipal Solid
Waste
comprises
residential and
commercial refuse
Examples: paper,
plastic, metal,
organic kitchen
waste, cleaning
products

TYPES OF SOLID WASTES

Hazardous Waste
waste with
dangerous/harmful
effoct on human or
environment.
Example Solvents,
Dioxin-bearing
Wastes,
Electroplating
Wastes

Biomedical Waste
Infectious or toxic
waste generated

during the
diagnosis,
treactment, or
research of
humans/animals
Example: used
needles, blood-
socked bandages

Battery Waste
Includes used,
expired, or
rejected batteries
containing toxic
materials
Example:
batteries, of all
types of electric
vehicle batteries

Plastic Waste
discarded synthetic
polymer material
that accumulates
due to slow
decomposition
Example bottles,
bags PET, HDPE,
PVC, LDPE

Construction and
demolition Waste
debris generated
from construction,
renovation, or
demolition
activities
Example: bricks,
stones, concrete,
stoel ofc,

E-Waste
discarded
electrical or
electronic devices
that are no longer
functional or useful.
Example: fan,
bulb, AC, Laptop,
mobile phones
etc.




Hazardous
Waste

Municipal
Solid Waste

Bio-Medical
Waste

E-Waste

Plastic Waste

Battery Waste

Construction
and
Demolition
Waste

SOLID WASTE MANAGEMENT

dioxin-bearing, electroplating, and chlorinated
hydrocarbon wastes, and treatment sludges

paper, plastic, metal, organic kitchen waste,
batteries, cleaning products

(needles), blood-soaked
bandages, pathological waste (tissues, organs),
and lab cultures.

used sharps

e-waste from computers, TV, DVDs, CD players,
phones etc.

PET, HDPE, PVC, LDPE, PP, PS

used, expired, manufacturing reject, and
refurbished battery waste.

Concrete, bricks, wood, metals, plaster, and
debris.

Hazardous and Other Wastes

(Management and
Transboundary Movement)
Rules, 2016

Solid Waste Management Rules,
2016

Bio-Medical
Management Rules, 2016

Waste

E-Waste (Management) Rules,
2022

Plastic  Waste  Management
Rules, 2016 (as amended)

Battery Woaste
Rules, 2022

Management

Construction and Demolition

Woaste
2016

Management  Rules,

mmm Governing Rules Key Focus and Scope

Regulates the management of hazardous waste
from generation to disposal.

Ensures proper

through segregation, processing, and disposal by

municipal waste management

ULBs and citizens.

Regulates handling and disposal of biomedical
waste from healthcare facilities.

Regulates e-waste disposal and producer
responsibility.

Prohibits single-use plastics, regulates thickness
and recycling of plastic carry bags and its use in
road making

Assigns roles for collection and recycling of waste
batteries at production and consumer levels

Mandates on-site segregation and recycling of
C&D waste.



IMPACT OF POLLUTION ON HUMAN BEINGS

* Fine Particulate Matter (PM2.5) and gases (O3, NO2) are inhaled deep into the lungs. Particles pass from lungs to the bloodstream,

causing systemic inflammation.

*  Pollution weakens the defense mechanism of lungs, making the respiratory system highly susceptible to infection and chronic disease.

Pollution Type Negative Effects on Humans
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Respiratory illnesses (e.g., asthma, COPD), cardiovascular diseases (heart attacks,
stroke), lung cancer, and neurological problems.

Waterborne diseases (e.g., cholera, typhoid) from sewage and pathogens; cancer,
neurological damage, and developmental issues from heavy metals and toxic
chemicals.

Contamination of food crops with toxins (heavy metals, pesticides), food poisoning,
long-term chronic diseases.

Ingestion of microplastics via food and water; potential accumulation of toxic
chemicals adsorbed by plastics in the body; linked to inflammation and endocrine
disruption.

Acute radiation sickness (nauseaq, fatigue, organ failure) from high exposure; long-
term risks include cancer (especially leukemia), genetic mutations, and birth defects.

Hearing loss/impairment, stress, anxiety, sleep disturbances, high blood pressure,
and increased risk of cardiovascular disorders.

Disruption of the circadian rhythm (the natural sleep-wake cycle), leading to sleep
disorders, fatigue, and potential links to depression, obesity, and diabetes. |,



IMPORTANCE OF TREES

Trees are essential as they produce oxygen, absorb carbon dioxide (combating climate change), support wildlife
(habitat /food), prevent erosion, purify air/water, regulate temperature, and provide resources (wood, medicine).

** Human & Social Benefits of Trees

¢ Environmental Importance of Trees
*  Source of food, medicine, wood, and

* Reduce air pollution

shelter
*  Prevent soil erosion “* Role in Combating Climate Change - Maintain groundwater levels
* Provide habitat for wildlife " Absorb carbon dioxide (CO>) *  Provide shade & cool the surroundings
* Help in climate regulation = Act as carbon sinks

*  Enhance natural beauty and reduce
*  Reduce global warming effects stress
¥
A

ﬁ Protects Biodiversity by Increases AL
Providing Habitat Physical m .

Runoff 5K
w reduction Reduces rates of cardiac / Ay
‘a7 disease, strokes and asthma \ / Supports Stormwater
‘7 0 ‘ Management
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IMPORTANCE OF AQUATIC LIFE

*Aquatic life includes fish, corals, plankton, mammals, plants
*Oceans cover 71% of Earth’s surface and support biodiversity

o

Pollution (plastic, oil spills, chemicals)

Provide oxygen

Source of food & livelihood

(fisheries, aquaculture)

*  Maintain climate balance
by absorbing CO,

* Rich in biodiversity

* Rich in medicines

* Support tourism & economy

Overfishing & unsustainable practices
Climate change — rising sea
temperature, coral bleaching
Habitat destruction (mangroves, coral

reefs)

* Reduce plastic use & marine litter

* Implement sustainable fishing

*  Protect mangroves, wetlands &
coral reefs

* Establish marine protected areas
* Raise awareness & global
cooperation



IMPACT OF POLLUTION ON OTHER LIVING-BEINGS OF
ECOSYSTEM

Bioaccumulation

Acidification &

Eutrophication Toxic substances like mercury

build up in organisms,
causing reproductive and
neurological harm.

Air pollutants and nitrogen
runoff cause acid rain, algal
blooms, and oxygen
depletion in water bodies.

Biodiversity Loss Direct Harm to Wildlife
Pollution destroys Plastic and air pollution
habitats, driving rapid Climate Change njure, s:uffoca’[e, °r
. N . poison animals, fish, and
species extinction and Pollution increases greenhouse gases, birds
ecological imbalance. leading to global warming, extreme

weather events, and ecosystem disruption _ 18



WHAT CAN WE DO TO SAVE THE ENVIRONMENT

Protecting the environment is vital for a sustainable future, and small daily actions can greatly

reduce pollution and conserve resources.

%* 5 R’s- Reject, Reduce, Reuse, Repurpose, Recycle

Refuse: Avoid products that generate waste or
harm the environment

Reduce: Minimize consumption by avoiding
products with excessive packaging and taking
shorter showers.

Reuse: Opt for reusable bags and containers,
and repair items instead of replacing them.

Repurpose: Creatively use waste materials for
new functions

Recycle: Properly sort and dispose of paper,
plastic, and glass to give them a new life.



PROTECTING OUR PLANET STARTS WITH

choose sustainable

BIKE MORE @9 reduce

DRIVE LESS | @ @ REUSE
- 'd

Trees provide

l ‘._. ”“.'-
|

|

|

' food and

. oxygen. They

, help save

| energy, clean

: the air, and PLANT
|

|

|

& recycle

Cut down on what you throw

away. Follow the three “R’'s” to

—————————————————— : Learn how to make smart seafood , Nelp combat
conserve natural resources and climate change. A TREE

|
|
|
|
I
|
|
|
|
|
|
m ' landfill space ' choices at www.FishWatch.gov.
| ' |
T T e e T T ER SR r-=-m=--"""""Y7T""""""""-"-""-"""--"--"-""=""="-4=—-—"=°r
¢ (O |
¥ | Don’t send
| | .
EDUCATE | F | Buy less b
< : plastic and into our
When you further your own ' | Kfing &
education, you can help others : ; | reusgable wate rways.
understand the importance and | | shopping bag Choose nontoxic
value of our natural resources. | LJ | PRING : chemicals in the
——"*-———-~""-—-""": > : home and office.
Volunteer!
. X The less water Lecotosonoasmnaacsa e e
1)U A |4 Volunteer for , d  youuse, the | ; Long-lasting  Energy efficient light !
W W, cleanupsinyour | WA less runoff and I light bulbs bulbs reduce :
' ' community. You : > wast:.-wa”terthdat : - ARE A - greenhouse gas ,
: eventually en _— :
can get nqvolved 85 et trecenn : BR'G HT emissions. Also flip the |
in protecting your P : | light switch off when
watershed too! I l W I D E A you leave the room! :




THE "PANCHAMRIT" CLIMATE COMMITMENTS

At the COP26 climate summit in Glasgow in November 2021, Hon’ble Prime Minister Sh.
Narendra Modi introduced five key climate action targets for India, known as "Panchamrit”. He
also launched the "Lifestyle for the Environment (LiFE)" movement to promote mindful
consumption over wastefulness.

*** Non-fossil energy capacity: Increase India's non-fossil energy capacity to 500 GW by 2030.

** Renewable energy targets: Fulfill 50% of the country's energy requirements with renewable
energy by 2030.

+* Carbon emission reduction: Reduce the total projected carbon emissions by one billion tones
from 2021 to 2030.

«* Carbon intensity reduction: Reduce the carbon intensity of the Indian economy to less than 45%

by 2030, based on 2005 levels.

+* Net-zero emissions: Achieve the target of net-zero emissions for the country by 2070.

The LiFE (Lifestyle for Environment) movement focuses on influencing individual and community
behavior to become more environmentally conscious. Modi emphasized a shift from "mindless and
destructive consumption" to "mindful and deliberate utilisation". The initiative seeks to build a global
network of "Pro-Planet People" (P3) to promote climate-friendly actions in daily life.

A






WHAT IS ENVIRONMENT

The environment is the sum total of all conditions and elements that affect the existence, development, and
survival of all living things. It's a complex, dynamic system of interconnected components that sustain life on
Earth.

Major components of the environment:

The environment consists of two major categories of components, which form the four main spheres of the
planet:

1. Biotic components: These are the living or once-living parts of the environment.

e Producers: Organisms, such as plants and algae, that create their own food using sunlight
through photosynthesis. They form the base of the food web.

e Consumers: Organisms that get energy by eating other organisms. They can be herbivores,
carnivores, or omnivores.

o Decomposers: Organisms like bacteria and fungi that break down dead organic matter, recycling
essential nutrients back into the ecosystem.

2. Abiotic components: These are the non-living physical and chemical factors that influence living
organisms.

o Atmosphere: The thin layer of gases (mostly nitrogen and oxygen) that surrounds the Earth. It
provides air for breathing and protects life from harmful solar radiation.

e Hydrosphere: All the water on Earth, including oceans, rivers, lakes, and groundwater.
o Lithosphere: The Earth's solid, outer layer, which includes the crust, soil, rocks, and minerals.

e Cryosphere: A key part of the environment that includes all of Earth's frozen water, like glaciers
and ice sheets, which help regulate global climate.
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Types of environment: The environment can be classified into two broad types:

Natural environment: Consists of all naturally occurring living and non-living things, such as forests,
oceans, deserts, and the atmosphere. Natural ecosystems form organically without significant human
intervention.

Human-made environment (or Anthropogenic environment): Refers to areas created or modified
by human activities. This includes urban environments like cities and towns, as well as agricultural
lands, industries, and built infrastructure like roads and bridges.

Functions of the environment: The environment performs several vital functions for all living organisms:

Provides resources: Supplies essential renewable (like sunlight) and non-renewable (like fossil
fuels) resources used for survival and economic development.

Sustains life: Provides the fundamental conditions necessary for life, including food, water, air, and
suitable temperatures.

Assimilates waste: Absorbs and processes waste products from consumption and production
through natural processes.

Enhances quality of life: Offers aesthetic value through natural landscapes, which is important for
human physical and mental well-being.

Major environmental issues: Many human activities have significantly degraded the environment, leading
to a number of global challenges:

Pollution: The introduction of harmful substances (pollutants) into the environment, contaminating
the air, water, and soil.

Climate change: Caused by increased greenhouse gas emissions from burning fossil fuels, leading
to rising global temperatures, melting glaciers, and extreme weather events.

Biodiversity loss: The decline in the variety of life on Earth, driven by habitat destruction, pollution,
and over-exploitation of resources.

Deforestation: The clearing of forests for agriculture, urbanization, and logging, which contributes to
climate change and loss of biodiversity.

Ozone layer depletion: The thinning of the protective ozone layer due to human-made chemicals,
which increases harmful UV radiation exposure.



WHY ENVIRONMENTAL AWARENESS IS NECESSARY

Environmental awareness is necessary to foster an understanding of humanity's impact on the natural world
and to inspire action toward a more sustainable future. It empowers people to protect the planet and its finite
resources by making informed, responsible choices. Without this awareness, environmental degradation,
with its consequences for human well-being, is likely to accelerate.
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Key reasons why environmental awareness is necessary

PURE WATER ‘

1. Promotes sustainability for future generations: Environmental awareness is fundamental to the
concept of sustainable development, which focuses on meeting current needs without compromising the
ability of future generations to meet their own. Educating the public about the finite nature of Earth's
resources, such as water and fossil fuels, encourages conservation and the adoption of more sustainable
practices.

2. Protects human health: A degraded environment directly impacts human health. Understanding this
connection is vital for encouraging behavior that protects ourselves and our communities. For example,
awareness can drive actions to combat:

e Air pollution: Reduces chronic respiratory diseases like asthma.
o Water contamination: Prevents the spread of waterborne illnesses.

e Toxic chemicals: Guards against exposure to harmful substances like lead and asbestos.

3. Addresses climate change: Climate change poses a major threat to the planet, and environmental
awareness is crucial for mobilizing a collective response. This includes understanding the effects of human
activities like the burning of fossil fuels, deforestation, and industrial waste. Awareness leads to actions that
mitigate climate change, such as:

e Reducing carbon footprints.
e Advocating for renewable energy sources.

e Supporting climate-conscious policies.



4. Conserves biodiversity and ecosystems: Biodiversity is the variety of life on Earth, and its preservation
is essential for maintaining balanced, functional ecosystems. Environmental awareness helps people
recognize that:

e The loss of even a single species can have significant, cascading effects on an ecosystem.
o Deforestation and habitat destruction drive species toward extinction.

o Conservation efforts, such as protecting vulnerable habitats, are necessary to sustain the rich diversity
of our planet.

5. Strengthens communities: Environmental awareness fosters community engagement and collective
action. When a community understands a shared environmental threat, such as local pollution, it is more
likely to organize and work toward a solution. This can take many forms, from organizing clean-up events to
supporting sustainable local businesses.

6. Encourages responsible consumption and waste management: Awareness programs emphasize the
link between consumption habits and their environmental consequences. By understanding the impact of
single-use plastics and overconsumption, people are more inclined to:

e Reduce waste.
e Reuse items.

e Recycle responsibly.

7. Drives policy and legal compliance: A well-informed public exerts pressure on governments and
corporations to adopt environmentally sound policies and practices. This public engagement can lead to the
creation and enforcement of laws that:

o Protect natural resources.
e Regulate emissions and waste disposal.

e Incentivize green initiatives.

8. Provides mental and emotional well-being: Developing a connection with the natural world has
documented benefits for human mental and emotional health. Environmental education that encourages
outdoor learning can combat nature-deficit disorder and reduce stress, fostering a deeper appreciation and
respect for the environment.



PANCH MAHABHUTAS

The Panchamahabhuta is a foundational concept in Indian philosophy and Ayurveda, positing that the entire
universe, including the human body, is composed of five basic elements: Prithvi (Earth), Jala (Water), Agni
(Fire), Vayu (Air), and Akasha (Space or Ether). This theory suggests a deep, intrinsic connection between
the macrocosm (the universe) and the microcosm (the individual), with the environment playing a crucial role
in maintaining human health and well-being.

<

1. Prithvi (Lithosphere)
o Properties: The Earth element represents solidity, density, stability, hardness, and heaviness.

e Presence in the environment: It is the tangible, material aspect of nature, comprising the soil, rocks,
minerals, and the solid structure of the planet.

e Environmental significance:

o Provides structure: Prithvi gives form and stability to all things in the environment. Its layers,
from the atmosphere to the core, can be compared to the structure of the human body.

o Nourishes life: As the source of nutrients and minerals, the Earth sustains plant life, which in
turn supports animal and human life.

o Foundation for ecosystems: It is the grounding element that provides a stable base for entire
ecosystems to flourish.

e Environmental ethics: Promotes the principle of groundedness and stability. It encourages
sustainable practices like soil preservation and the cultivation of plants to maintain the Earth's health.

2. Jal (Hydrosphere)

o Properties: Water is characterized by its fluidity, cohesion, coolness, and softness.



3. Agni (Fire)

Presence in the environment: It exists as rivers, lakes, oceans, groundwater, rain, and the moisture
in the air. Water is the liquid state of matter.

Environmental significance:

o

Life-giving force: Water is essential for the existence of all life, providing hydration and
facilitating the transport of nutrients in the environment.

Cleansing agent: Its natural ability to dilute and cleanse is vital for detoxifying the
environment.

Shapes landscapes: The flow of water shapes the earth's surface, eroding rocks and creating
new landforms.

Environmental ethics: Teaches adaptability, fluidity, and the importance of conservation. Pollution
of water is considered a serious disturbance to the elemental balance.

Properties: Fire, or Tejas, is hot, sharp, intense, light, and transformative. It radiates heat and light.

Presence in the environment: Its environmental presence includes sunlight, volcanic activity, and
natural fires. It also represents the transformative energy in all living things, like metabolism.

Environmental significance:

(0]

Energy and transformation: The sun's fire provides the energy for photosynthesis, driving
all biological processes on Earth. It is the force of transformation that changes one state of
matter into another.

Cycles and seasons: It governs the planet's seasonal cycles and temperature regulation.

Digestive power: On a microcosmic scale, fire represents the digestive power (Agni) that
metabolizes and transforms food into usable energy.

Environmental ethics: Underlines the power of transformation and Vvitality. Practices like
heliotherapy (sunbathing) are used to balance this element, highlighting its role as a natural,
regulatory force.

4. Vayu (Atmosphere)

Properties: Air is light, dry, subtle, mobile, and rough. It is the driving force behind all movement.

Presence in the environment: Air is the gaseous component of the atmosphere, responsible for
winds, climate patterns, and circulation.

Environmental significance:

o

Movement and circulation: Vayu is the medium for all atmospheric motion. It facilitates the
movement of weather systems and the circulation of gases essential for life.

Life force (Prana): It represents the life-giving force of oxygen that is vital for the respiration
of all living beings.

Connects all things: As a subtle and mobile force, it connects all other elements and
creatures, as seen in the spread of seeds or the dispersal of scents.

Environmental ethics: Emphasizes the importance of freedom, communication, and purification. It
addresses the consequences of air pollution and highlights practices like Pranayama (breath control)
for health.



5. Akasha (Space or Ether)

Properties: Akasha is the most subtle and expansive of the five elements. It is empty, smooth, and
abundant, providing the space for all things to exist.

Presence in the environment: It is the space within which the other elements can interact. This
includes the vast cosmos as well as the empty spaces within all structures, from the planet to a single
cell.

Environmental significance:

o Container of existence: Akasha is the medium that holds and encompasses everything.
Without it, none of the other four elements could exist.

o Expansion and potential: It represents the potential for expansion and is the channel through
which energy and nutrients are transported.

o Source of sound: It is the medium through which sound travels.

Environmental ethics: Teaches us the value of clarity, intuition, and mindfulness. Activities like
meditation and maintaining a clutter-free environment are recommended to balance this element.

Ecological and ethical implications: The concept of Panchamahabhuta has significant implications for
environmental ethics and sustainable living, promoting a deep sense of respect for nature.

Interconnectedness: It promotes the understanding that humans and the environment are not
separate but are made of the same fundamental components. The health of the environment is
therefore directly linked to human health.

Holistic perspective: It encourages a holistic view of health and the environment, recognizing that
environmental imbalances directly cause disease and that restoring ecological harmony can promote
wellness.

Ethical responsibility: This principle suggests a moral responsibility to maintain the balance of the
elements in the environment. Polluting the air, water, or earth is an act that harms not only the
environment but also ourselves.

Sustainable practices: Traditional Ayurvedic and yogic practices offer concrete methods for
restoring this balance, such as mud therapy (Prithvi), hydrotherapy (Jala), and breathing exercises
(Vayu).



ENVIRONMENTAL POLLUTION & ITS TYPES

Environmental pollution refers to the introduction of harmful substances or energy into the environment —
air, water, or land — which causes adverse effects on living organisms, human health, and ecosystems.
Pollutants may be solid, liquid, gaseous, or energy forms (like noise, heat, or radiation). The primary types of
pollution are air, water, soil, noise, light, thermal, and radioactive pollution, each with distinct causes and

effects.

1. Air Pollution: Air pollution is the contamination of the atmosphere by harmful gases, particulates, and
biological molecules that affect the health of humans, animals, and vegetation.

Major Air Pollutants:

o Particulate Matter (PM,,, PM,.5)

e Sulphur Dioxide (SO,)

e Nitrogen Oxides (NOx)

e Carbon Monoxide (CO)

e Ozone (O3)

e Lead (Pb) and other heavy metals

o \olatile Organic Compounds (VOCs)
Sources:

e Vehicular emissions and industrial smoke

e Burning of fossil fuels and biomass

e Construction dust and mining

e Agricultural activities (fertilizers, pesticides)
e Indoor sources (cooking, tobacco smoke)
Effects:

e Respiratory and cardiovascular diseases

e Acid rain (SO,, NOx) damaging soil and vegetation
e Global warming (CO,, methane)

e Ozone layer depletion (CFCs)

e Reduced visibility (smog formation)
Control Measures:

o Use of cleaner fuels and electric vehicles

e Industrial emission control (scrubbers, filters)
o Afforestation and green belts

e Promotion of public transport and non-motorized travel

AIR POLLUTION
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2. Water Pollution: Contamination of water bodies (rivers, lakes, oceans, groundwater) by pollutants that
make the water unsafe for human use or aquatic life.

Major Pollutants:

Sewage and domestic waste

Industrial effluents (chemicals, heavy metals)
Agricultural runoff (pesticides, fertilizers)
Plastic and oil spills

Pathogenic microorganisms

Sources:

Urban and industrial discharge
Oil tankers and shipping activities
Agricultural drainage

Dumping of solid waste

Effects:

Spread of waterborne diseases (cholera, typhoid)
Eutrophication (algal bloom due to excess nutrients)
Destruction of aquatic habitats

Contamination of drinking water sources

Bioaccumulation of toxins in aquatic food chains

Control Measures:

Sewage and effluent treatment plants (STPs & ETPs)

Strict regulation of industrial discharge
Organic and sustainable farming practices

Rainwater harvesting and watershed management

WATER POLLUTION
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3. Noise Pollution: Unwanted or excessive sound that disturbs human or animal life, measured in decibels
(dB). Often defined as sound intensity exceeding 85 dB, which can be harmful.

Major Sources:

Traffic and transportation (vehicles, railways, airports)

Industrial machinery and construction
Loudspeakers, fireworks, and social events

Domestic appliances and generators



Effects: Noise Pollution

e Hearing loss and stress

o Sleep disturbance and hypertension

P

e Reduced work efficiency

Automobiles

Generator Sets

o Behavioral changes in animals and birds

Control Measures: " Construction &
'molition machinery

Use of silencers and noise barriers

Loudspeakers/Public
Address System

Urban planning (green buffers, zoning)

Firecrackers

Limiting loudspeakers and fireworks use

Public awareness and enforcement of noise standards

4. Soil Pollution: Degradation of the earth’s surface and fertility due to the presence of toxic chemicals,
waste, and heavy metals.

Major Pollutants:

o Pesticides, insecticides, and fertilizers

e Industrial waste and heavy metals (lead, mercury)
o Plastic and e-waste

e Qil spills and mining residues

Sources:

o Agricultural practices

e Industrial dumping and landfills

o Deforestation and erosion

e Urban waste and sewage sludge
Effects:

e Loss of soil fertility and crop productivity
o Contamination of food chains

e Groundwater pollution through leaching

o Destruction of soil microorganisms

Control Measures:

Use of organic manure and biofertilizers

Waste segregation and recycling

Proper disposal of hazardous waste

Reforestation and soil conservation measures



5. Light Pollution: Excessive, misdirected, or obtrusive artificial light that disturbs ecosystems and obscures
the night sky.

Types:

e Glare (excess brightness)

o Skyglow (brightening of night sky over urban areas)
o Light trespass (unwanted light entering property)

e Clutter (grouping of bright lights)

Sources: :
o Streetlights and billboards \ &E%%M“ v
e Buildings and sports complexes
e Vehicle headlights

animals

Effects:

Light pollution

and the importance of

Darkness

o Disruption of circadian rhythms (humans and animals)
o Obstruction of astronomical observations

o Wastage of electrical energy

Control Measures:

o Use of shielded lighting fixtures

e Adoption of LED and motion-sensor lights
e Turning off unnecessary lights at night

6. Thermal Pollution: Increase in water temperature due to human activities, primarily industrial processes,
that use water for cooling.

Sources:

e Power plants (nuclear and thermal)

e Industrial cooling systems

o Deforestation (reduces shade and increases sunlight on water bodies)
Effects:

Thermal Pollution
o Decreased dissolved oxygen in water

Oxygen Depletion
F= I Warm water holds
» Death of aquatic life due to temperature shock g Mrtilviskos i
o Disruption of aquatic ecosystems and breeding patterns , / Algal Blooms
Heat promotes excessive
Control Measures: = il
. . Fish Kills
e Cooling ponds and towers before discharge Hot Water Many species cannot
Discharae survive elevated
AR 0 9 temperatures
¢ Reuse of waste heat in industrial processes Warm water holds
less dissolved oxygen .
o Afforestation along riverbanks tlis

T .



7. Radioactive Pollution: Release of radioactive substances into the environment due to human activities,
leading to ionizing radiation exposure.

Sources:
e Nuclear power plants and reactors
e Nuclear weapons testing

o Medical and research facilities

o Improper disposal of radioactive waste R d. ;\

cefol

Major Radioactive Pollutants:
e Uranium

e Plutonium

e Radon

e Strontium-90

e Cesium-137

Effects:

e Genetic mutations and cancer

o Radiation sickness and cell damage

o Soil and water contamination for decades

e Long-term ecological imbalance

Control Measures:

o Safe disposal and storage of nuclear waste
e Strict monitoring of nuclear plants

e Use of protective shielding and radiation detectors

e Promotion of renewable, non-nuclear energy sources



IMPACT OF POLLUTION ON HUMAN BEINGS AND OTHER LIVING
BEINGS OF THE ECOSYSTEM

Pollution is the contamination of the natural environment by substances or energy that cause adverse
changes in air, water, soil, and the biosphere. These pollutants originate from human activities such as
industrialization, vehicular emissions, urbanization, deforestation, and agricultural chemicals.

Pollution affects not only human health but also other living beings—animals, birds, aquatic organisms, and
plants—thereby disturbing the ecological balance and threatening biodiversity. Every component of the
environment—air, water, soil, and biota—is interlinked, and pollution in one component inevitably affects the
others.

Each type of pollution (Air, Water, Soil, Noise, Light, Thermal & Radioactive Pollution) exerts specific and
interconnected impacts on human and non-human life forms.

A. IMPACT OF POLLUTION ON HUMAN BEINGS:
1. Air Pollution:

Air pollution is a major cause of morbidity and mortality worldwide. It contains harmful gases,
particulate matter (PM,.5, PM;,), carbon monoxide (CO), nitrogen oxides (NOx), sulphur dioxide
(SO,), ozone (O3), and heavy metals.

Health Effects:
o Respiratory Problems: Asthma, bronchitis, emphysema, and lung infections.
o Cardiovascular Diseases: High blood pressure, heart attacks, and strokes.
e Cancers: Long-term exposure leads to lung and throat cancer.

e Neurological Disorders: Lead and mercury exposure cause brain damage, especially in
children.

e Reduced Life Expectancy: According to WHO, air pollution causes around 7 million premature
deaths every year globally.

o Other Issues: Eye irritation, fatigue, and decreased immunity.

The health harms of air pollution
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2. Water Pollution:

Water pollution occurs when harmful substances—industrial waste, sewage, agricultural runoff, and
chemicals—contaminate rivers, lakes, and groundwater.

Health Effects:
o Waterborne Diseases: Cholera, typhoid, dysentery, hepatitis, and diarrhea.
e« Heavy Metal Toxicity: Arsenic, mercury, and lead cause kidney and liver damage.
o Reproductive Disorders: Contaminated water affects fertility and fetal development.
e Bioaccumulation: Toxic chemicals enter the food chain through fish and aquatic plants.

o Skin Diseases: Rashes and infections from bathing in contaminated water.
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3. Soil Pollution:

Soil pollution results from the use of chemical fertilizers, pesticides, industrial waste dumping, and
plastics.

Health Effects:

e Food Contamination: Crops absorb harmful chemicals, leading to food poisoning and long-
term health problems.

e Carcinogenic Exposure: Certain chemicals and pesticides cause cancer.
e Hormonal Imbalance: Persistent organic pollutants (POPs) affect endocrine systems.

o Neurological Effects: Heavy metals like cadmium and lead damage the nervous system.
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4. Noise Pollution:

Constant exposure to high noise levels from vehicles, industries, and construction causes both
physical and psychological damage. m

Health Effects:

NOISE POLLUTION

. . : @
Hearing loss or impairment.
* g p lm Increased stress
o Sleep disturbance and stress.
@
o Anxiety, depression, and fatigue. e ST
e Reduced concentration and productivity. @ Q
_ Sleep disturbance
e Increased blood pressure and risk of heart disease.
@
‘ Increased blood pressure
5. Light, Thermal, and Radioactive Pollution: b .

o Light Pollution: Disrupts circadian rhythms, causes insomnia, and mental fatigue.
o Thermal Pollution: Alters temperature balance, indirectly affecting food and water quality.

o Radioactive Pollution: Causes genetic mutations, cancers, and reproductive disorders.

B. IMPACT OF POLLUTION ON OTHER LIVING BEINGS:
1. Impact on Animals:
Animals are highly vulnerable to pollutants present in the air, water, and food chains.
Air Pollution:
o Causes respiratory distress and reduced immunity in animals.

e Polluted air leads to habitat loss due to smog and acid rain.

HOW DOES AIR POLLUTION AFFECT ANIMALS

Respiratory Issues Neurological Problems Disruption of Increased Vulnerability
and Lung Damage and Skin Irritations Endocrine Function to Diseases
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Water Pollution:
e Animals drinking contaminated water suffer from poisoning, liver and kidney failure.
o Heavy metals accumulate in the tissues of animals, affecting health and reproduction.
Soil Pollution:
e Grazing animals consume grass contaminated with pesticides or industrial residues.
o Toxic chemicals reduce fertility and cause deformities in offspring.
Noise Pollution:

o Affects animal communication, mating, and migration patterns (especially birds and marine
mammals).

2. Impact on Birds:
Birds act as sensitive bioindicators of environmental quality.

e Airborne pollutants (e.g., pesticides, lead) cause thinning of eggshells and reduced
reproduction.

o Light pollution disrupts migration routes of nocturnal birds.

* Noise from cities and airports affects communication and nesting.

10 WAYS AIR POLLUTION
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3. Impact on Aquatic Life:

Aquatic organisms such as fish, plankton, amphibians, and corals are directly affected by water and
thermal pollution.

Effects:

o Oxygen Depletion: Organic waste causes eutrophication, leading to oxygen scarcity (“dead
zones”).

o Toxicity: Heavy metals and oil spills kill fish and reduce biodiversity.
o Thermal Shock: Industrial discharge raises water temperature, reducing dissolved oxygen.

e Bioaccumulation: Toxins accumulate in fish and move up the food chain, affecting predators,
including humans.

o Habitat Destruction: Coral bleaching and wetland degradation reduce aquatic diversity.
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4. Impact on Plants:

Plants are the primary producers in an ecosystem; pollution affects their growth, reproduction, and
survival.
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Air Pollution:
e Sulphur dioxide (SO;) and ozone (O3) damage leaf tissues and reduce photosynthesis.
o Acid rain alters soil pH, leaching essential nutrients and damaging roots.
o Deposition of dust and heavy metals blocks stomata and affects respiration.
Soil Pollution:
o Excess fertilizers and pesticides alter microbial balance, reducing soil fertility.
e Contaminants inhibit seed germination and root growth.
Water Pollution:
o Contaminated irrigation water affects crop productivity and quality.
e Toxic substances in water can accumulate in plant tissues, entering the food chain.
5. Impact on Microorganisms:

Microbes play a vital role in decomposition and nutrient cycling.
Pollution—especially chemical and heavy metal contamination—Kkills beneficial microbes in soil and
water, reducing fertility and breaking down the ecological balance.

C. IMPACT ON ECOSYSTEM BALANCE AND BIODIVERSITY:

Pollution disrupts the natural equilibrium between living organisms and their environment.
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Ecological Impacts:

o Loss of Biodiversity: Many species become endangered or extinct due to habitat degradation
and contamination.

e Food Chain Disruption: Pollutants accumulate in producers and pass to consumers,
magnifying through trophic levels (biomagnification).



o Habitat Destruction: Deforestation, acid rain, and water pollution destroy habitats and breeding
grounds.

o Climate Change: Air pollutants like carbon dioxide and methane enhance the greenhouse
effect, leading to global warming.

e Reduced Ecosystem Services: Pollution weakens natural services like pollination, water
purification, and oxygen generation.

PREVENTIVE AND CONTROL MEASURES:

1. Regulation and Policy Enforcement: Strict implementation of the Air Act (1981), Water Act
(1974), and Environment Protection Act (1986).

Waste Management: Segregation, recycling, and scientific disposal of waste.
Industrial Responsibility: Use of cleaner technologies and effluent treatment plants.

Afforestation: Planting trees to absorb pollutants and restore ecological balance.

s N

Public Awareness and Education: Promoting sustainable lifestyles and reducing consumption
of harmful materials.

6. Sustainable Agriculture: Reducing pesticide and fertilizer use, and adopting organic farming.

Pollution is not confined to a single species or place—it affects all forms of life on Earth. Humans, animals,
plants, and microorganisms are interdependent components of a delicate ecosystem.
When pollution harms one element, it eventually impacts the entire web of life.

Ensuring a clean and pollution-free environment is essential for maintaining ecological balance, biodiversity,
and human survival. Protecting the planet from pollution is not just an environmental duty but a moral
responsibility toward all living beings.

“The Earth is not inherited from our ancestors; it is borrowed from our children—and all living beings that
share it with us.”



INDUSTRIAL POLLUTION

Industrial Pollution refers to the release of harmful substances into the environment from industrial and
manufacturing activities. It is one of the major causes of environmental degradation, contributing significantly
to air, water, soil, and noise pollution.

Industries play a vital role in economic development, but unregulated industrialization has led to the
accumulation of toxic waste, emissions, and effluents, affecting ecosystems, human health, and natural
resources.

Definition: According to the Central Pollution Control Board (CPCB):

“Industrial pollution refers to the contamination of the environment due to the discharge of industrial waste
and emissions resulting from manufacturing, processing, or energy production activities.” It occurs when
industries discharge untreated gases, liquid effluents, or solid waste into the environment beyond permissible
limits.

Major Causes of Industrial Pollution:
e Use of fossil fuels (coal, oil, natural gas).
o Improper waste disposal and lack of treatment facilities.
e Use of hazardous chemicals in manufacturing processes.
o Outdated technology and inefficient machinery.

o Lack of enforcement of pollution control laws.

e Rapid and unplanned industrial expansion near residential areas.




Types of Industrial Pollution: Industrial pollution can be classified based on the type of waste emitted and
the medium affected:

1. Air Pollution: Air pollution from industries results from the emission of gaseous pollutants and
particulates during manufacturing and energy generation.

Major Pollutants:

e Sulphur dioxide (SO,), Nitrogen oxides (NOx), Carbon monoxide (CO)
e Particulate Matter (PM,.5, PMy,)

o Volatile Organic Compounds (VOCs), hydrocarbons

e Heavy metals (lead, mercury)

Sources:

e Thermal power plants and cement factories

o Steel, metal smelting, and petrochemical industries

e Chemical and fertilizer plants

o Brick kilns and foundries

Effects:

o Respiratory diseases (asthma, bronchitis)

e Acid rain damaging crops and soil

e Global warming and ozone depletion

e Reduced visibility and smog formation

Control Measures:

o Installation of Electrostatic Precipitators (ESPs), Scrubbers, Cyclone separators.
o Shift to clean fuels and renewable energy.

e Regular air quality monitoring and emission control standards.

2. Water Pollution: Water pollution occurs when industries discharge untreated or partially treated
wastewater (effluents) containing chemicals and heavy metals into water bodies.

Common Pollutants:
e Acids, alkalis, dyes, and detergents
e Heavy metals (chromium, cadmium, mercury)

e Qils, phenols, and suspended solids, Organic matter and nutrients



Sources:

o Textile and dyeing industries

e Tannery and leather processing units

e Paper and pulp mills

e Chemical and pharmaceutical industries
Effects:

e Destruction of aquatic ecosystems

e Groundwater contamination

e Bioaccumulation of toxins in fish and food chains
e Health issues (cancer, neurological damage)
Control Measures:

o Installation of Effluent Treatment Plants (ETPs).
e Adoption of Zero Liquid Discharge (ZLD) systems.
o Regular effluent quality monitoring by SPCBs.

e Reuse and recycling of treated wastewater.

3. Soil Pollution: Soil pollution from industries arises due to improper disposal of solid or hazardous
waste and chemical spills that contaminate the land.

Sources:

e Mining and smelting operations

¢ Chemical and pesticide industries

e Ash and slag from thermal power plants

e Dumping of industrial sludge

Effects:

e Loss of soil fertility and structure

o Heavy metal contamination (lead, arsenic)
e Reduced agricultural productivity

e Entry of toxins into food chains

Control Measures:

e Secure landfills and lined waste pits.

e Bioremediation and phytoremediation techniques.

e Regular soil testing and pollution control audits.



4. Noise Pollution: Unwanted or excessive industrial noise from machinery, transport, and equipment
operations that affect human and animal health.

Sources:

¢ Heavy machinery and compressors

e Power plants, foundries, metal works

e Construction and mining activities
Effects:

e Hearing loss and stress

o Sleep disturbance and hypertension

e Reduced concentration and productivity
Control Measures:

e Use of silencers, mufflers, and sound barriers.
o Green belts and acoustic enclosures.

e Regular maintenance of equipment.

5. Thermal Pollution: Discharge of heated water or steam from power plants and industries into natural
water bodies, raising the temperature.

Sources:

e Thermal and nuclear power plants

o Oil refineries, chemical industries
Effects:

e Decrease in dissolved oxygen levels
o Death of aquatic organisms

o Disruption of aquatic ecosystems
Control Measures:

e Cooling ponds or cooling towers.

e Reuse of waste heat for power generation.

6. Radioactive Pollution: Release of radioactive substances from nuclear industries and laboratories.
Sources:
e Nuclear power plants, fuel processing units

o Research laboratories, radiological equipment



Effects:

e Genetic mutations and cancers

e Long-term contamination of soil and water
Control Measures:

o Safe storage and disposal of radioactive waste.

e Use of radiation shielding and monitoring.

M@«ﬂwﬁﬂq Chemical Transformation = = Corsdsnsation
o Nitric acid . &
; Sulfuricacid. " W
Emissions to Atmosphere & , ; ‘
i TRa Yt Y A e
Nitrogen oxides i
Sulfur dioxide :

Dry Fallout Precipitation

N h Acid rain, fog,
Paﬂngg}qtgs, gases  snow, and mist

% ?ﬂﬂ@
Industry Transportation Ore smelting  Power generation m

Major Industrial Sectors Causing Pollution:

1. Thermal Power Plants

Iron and Steel Industry

Cement Industry

Textile and Dyeing Industry
Chemical and Fertilizer Industry
Pulp and Paper Mills

Tannery and Leather Industry
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Petrochemical Refineries

Environmental and Health Impacts:
e Air and water contamination affecting human and animal health.
e Global warming and climate change.
e Loss of biodiversity and ecosystem imbalance.
o Degradation of soil and forest resources.

e Occupational health hazards for industrial workers.



Prevention and Control of Industrial Pollution:
1. Adoption of Cleaner Production Technologies
o Use of low-emission fuels and eco-friendly raw materials.
2. Pollution Control Equipment
o Installation of ETPs, ESPs, scrubbers, and filters.
3. Waste Minimization and Recycling
o Recovery of valuable materials from waste streams.
4. Environmental Legislation and Monitoring
o Implementation of Water (1974), Air (1981), and Environment (1986) Acts.
o Compliance with CPCB and SPCB norms.
5. Environmental Auditing and ISO 14001 Certification.

6. Public Awareness and Corporate Social Responsibility (CSR) initiatives.

Industrial pollution is an inevitable outcome of modernization and economic growth, but its impacts can be
minimized through technological innovation, strict enforcement of laws, and sustainable industrial practices.
Adoption of the “Polluter Pays Principle”, Cleaner Production, and Waste-to-Wealth approaches are key to
achieving a balance between industrial development and environmental protection.



VEHICLE POLLUTION

Vehicle pollution refers to the release of harmful gases, particulate matter, and other pollutants from motor
vehicles such as cars, trucks, buses, two-wheelers, and commercial vehicles.

It is one of the major contributors to air pollution, especially in urban areas where vehicle density is high. The
rapid growth in population, urbanization, and vehicular ownership has worsened air quality, posing serious
threats to human health, climate, and the environment.

Definition: According to the Central Pollution Control Board (CPCB):

“Vehicular pollution means the emission of air pollutants from internal combustion engines of automobiles
that affect air quality and contribute to environmental degradation.”

It mainly results from incomplete combustion of fossil fuels like petrol and diesel in vehicle engines.

Major Causes of Vehicular Pollution:
e Increase in number of vehicles without matching infrastructure.
e Old and poorly maintained vehicles emitting excessive smoke.
e Use of low-quality fuel and lubricants.
o Traffic congestion and long idling at signals.
e Lack of regular pollution under control (PUC) checks.

o Diesel vehicles contributing to high particulate and NOx emissions.

e Poor public transport system leading to higher private vehicle usage.




Pollutants Emitted by Vehicles:

Motor vehicles emit a variety of pollutants that impact both human health and the environment.

Pollutant

Source

Effect

Carbon Monoxide (CO)

Incomplete combustion of fuel

Reduces oxygen-carrying
capacity of blood, causes
headaches and fatigue

Hydrocarbons (HCs)

Unburnt fuel vapors

Form ground-level ozone and
smog, cause respiratory irritation

Nitrogen Oxides (NOx)

High-temperature combustion

Leads to acid rain, smog, and
respiratory problems

Particulate Matter (PM,.s,
PMi,)

Diesel exhaust, dust

Causes asthma, bronchitis,
cardiovascular issues

Sulphur Dioxide (SO,)

Sulphur in diesel

Irritates respiratory tract,
contributes to acid rain

Carbon Dioxide (CO3)

Complete combustion of fuel

Major greenhouse gas causing
global warming

Lead (Pb)

Leaded petrol (now phased out)

Affects brain and nervous
system

Volatile Organic Compounds
(VOCs)

Fuel evaporation

Contribute to ground-level ozone
formation

Types of Vehicle Pollution:

1. Air Pollution:

e Most significant form of vehicle pollution.

o Emission of harmful gases and particulates into the atmosphere.

e Maijor source of urban smog and poor Air Quality Index (AQlI).

2. Noise Pollution:

o Generated by engines, horns, and traffic movement.

o Causes hearing loss, stress, and irritation among urban populations.

3. Water and Soil Pollution:

o OQil spills, fuel leakage, and improper disposal of lubricants pollute soil and water.

e Runoff from roads carries heavy metals and hydrocarbons into drains and rivers.

Effects of Vehicular Pollution:

1. Human Health Impacts:

e Respiratory diseases (asthma, COPD, bronchitis).

o Cardiovascular problems and hypertension.

e Cancer (especially lung and throat).

e Eye irritation and headaches.

o Developmental and neurological damage in children.
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2. Environmental Impacts:
e Air Quality Deterioration: Major cause of poor AQI in cities like Delhi, Mumbai, and Jaipur.
e Climate Change: CO, and NO, emissions contribute to global warming.
e Smog Formation: Interaction of NOx and VOCs under sunlight creates photochemical smog.

e Acid Rain: Sulphur and nitrogen compounds mix with rainwater to form acid rain, damaging
vegetation and monuments.

e Biodiversity Loss: Air and noise pollution disturb animal habitats.

Vehicular Pollution in India:
e India has over 35 crore registered vehicles (MoRTH, 2023).

e Major metropolitan cities like Delhi, Mumbai, Chennai, Bengaluru, and Jaipur experience high levels
of vehicular emissions.

e According to CPCB, vehicles contribute around:
o 70% of CO emissions
o 30-40% of NOx emissions
o 20% of PM emissions in urban air.

e Delhi NCR has been declared a non-attainment area under the National Clean Air Programme
(NCAP) due to persistently high PM2.5 levels, largely from vehicles.

Measures to Control Vehicular Pollution:

A. Technological Measures:
1. Adoption of Cleaner Fuels:
o Use of Bharat Stage (BS-VI) fuel standards since April 2020.

o Promotes low-sulphur fuel and advanced emission control technologies.



2.

Improved Engine Design:
o Catalytic converters reduce CO, NOx, and hydrocarbons.

o Hybrid and electric engines minimize emissions.

3. Periodic Vehicle Maintenance:

o Regular servicing to ensure complete fuel combustion.

o Timely replacement of air filters and spark plugs.

4. Pollution Under Control (PUC) System:

o Mandatory emission testing for all vehicles.

B. Policy and Regulatory Measures:

1.

National Clean Air Programme (NCAP, 2019):

o Targets a 20-30% reduction in PM2.5 and PM10 levels by 2024 in 131 cities.
Bharat Stage Emission Standards:

o India’s version of Euro standards to regulate vehicular emissions.

o Current standard: BS-VI (equivalent to Euro VI).
Promotion of Electric Mobility:

o FAME-II Scheme (Faster Adoption and Manufacturing of Hybrid and Electric Vehicles) to
support EV infrastructure.

Odd-Even Policy (Delhi):
o Limits vehicle uses on alternate days to reduce congestion and emissions.
Retirement of Old Vehicles:

o National Vehicle Scrappage Policy (2021) promotes removal of >15-year-old commercial
and >20-year-old private vehicles.

Public Transport Promotion:

o Expansion of metro, electric buses, and non-motorized transport (cycling, walking).

C. Behavioral and Urban Measures:

Carpooling and ride-sharing to reduce vehicle count.
Eco-driving practices (avoiding idling, maintaining steady speed).
Urban planning with dedicated cycling lanes and walkways.

Tree plantation along roads to act as natural air filters.



Role of Citizens:
e Maintain vehicles properly.
e Always carry a valid PUC certificate.
o Prefer public transport, EVs, or bicycles for short distances.
e Avoid unnecessary honking and idling.

o Participate in awareness programs for clean air initiatives.

Vehicular pollution is a serious environmental challenge in modern cities, directly linked to health hazards,
global warming, and degraded air quality. Transitioning to clean fuels, electric mobility, efficient public
transport, and responsible citizen behavior are crucial for achieving sustainable and pollution-free urban
environments. A collective effort by government agencies, industries, and the public can help achieve the
goal of “Cleaner Air and Greener Transport.”



SOLID WASTE AND ITS TYPES

Solid Waste refers to any discarded or unwanted solid or semi-solid materials resulting from human
activities — whether from households, industries, healthcare facilities, or construction sites. It
includes garbage, sludge, discarded materials, packaging waste, and other residues that are no
longer of use. Proper management of solid waste is essential to prevent environmental pollution,
spread of diseases, loss of aesthetic value, and depletion of natural resources.

Definition: According to the Solid Waste Management Rules, 2016 (India): “Solid waste” means and includes
solid or semi-solid domestic waste, sanitary waste, commercial waste, institutional waste, catering and
market waste, and other non-residential wastes, but does not include industrial hazardous wastes, biomedical

wastes, and e-waste covered under separate rules.

Sources of Solid Waste:

« Domestic Sources: Kitchen waste, packaging, paper, plastics, etc.

« Commercial Sources: Markets, hotels, offices, restaurants.

o Industrial Sources: Process residues, scrap, and sludge.

o Institutional Sources: Schools, hospitals, and government offices.

o Agricultural Sources: Crop residues, manure, pesticides containers.

« Construction Sources: Debris, sand, concrete, bricks, etc.
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Importance of Solid Waste Management

e Prevents environmental degradation and disease outbreaks.

» Promotes resource recovery and recycling.

o Reduces greenhouse gas emissions and conserves natural resources.

e Supports Swachh Bharat Mission and circular economy goals.



1. Municipal Solid Waste (MSW): Municipal Solid Waste consists of everyday items discarded by
the public in residential, commercial, institutional, and public places within urban or rural areas.

Components:

o Biodegradable waste: kitchen waste, food residues, garden waste.
e Recyclable waste: paper, plastic, glass, metals.
« Non-biodegradable/inert waste: debris, ashes, ceramics, etc.

Sources: Households, markets, offices, institutions, streets, and public areas.
Environmental Issues:

o Foul odour, vector breeding (flies, rats).
e Groundwater contamination from leachate.
e Methane emissions from landfills.

Management:

e Source segregation (wet & dry waste).
e Door-to-door collection by ULBs.

o Composting of biodegradable waste.

o Recycling and recovery of recyclables.

o Scientific landfill for residual waste.
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2. Hazardous Waste: Waste that exhibits one or more hazardous characteristics — toxic,
flammable, corrosive, reactive, or infectious — and poses a potential threat to human health or the
environment.

Examples:

« Paints, solvents, pesticides, heavy metals.
« Acidic or alkaline waste from industries.

o Used oil and chemical residues.

Sources: Chemical, pharmaceutical, petroleum, metal, and electroplating industries.
Environmental & Health Impacts:

e Contamination of soil and water.
« Toxic effects on plants, animals, and humans.
e Fire or explosion hazards.

Management (as per Hazardous and Other Wastes Rules, 2016):

o ldentification and labeling of waste.
o Safe storage and transportation.

o Treatment and disposal through authorized TSDFs (Treatment, Storage, and Disposal
Facilities).

e Waste minimization and recovery of useful materials.




3. Biomedical Waste (BMW): Waste generated during diagnosis, treatment, immunization, or

research activities involving humans or animals.

Examples:

Syringes, needles, gloves, bandages, pathological waste.

Expired medicines and laboratory cultures.

Categories:

1.
2.
3.
4.

Infectious Waste (e.g., contaminated materials).
Sharps (needles, blades).
Chemical and pharmaceutical waste.

Anatomical waste (tissues, organs).

Sources: Hospitals, clinics, veterinary facilities, laboratories.

Environmental & Health Impacts:

Spread of infections (HIV, Hepatitis B & C).
Occupational hazards to health workers.

Chemical contamination if untreated.

Management (as per Biomedical Waste Management Rules, 2016):

Segregation at source into color-coded containers.
Treatment by autoclaving, incineration, or microwaving.

Disposal through authorized Common Biomedical Waste Treatment Facilities (CBWTFs).

Segregation of Bio medical waste in colour
coded Bags
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4. Electronic Waste (E-Waste): Discarded electrical and electronic equipment (EEE) and their parts
that have reached the end of their life or are no longer in use.

Examples: Computers, mobile phones, televisions, batteries, printers, refrigerators, etc.
Composition: Metals (copper, lead, mercury, cadmium), plastics, and glass.
Environmental & Health Impacts:

e Toxic metal leaching contaminates soil and groundwater.
e Exposure to lead and mercury causes neurological and kidney disorders.
o Burning releases harmful dioxins and furans.

Management (as per E-Waste Management Rules, 2022):

o Extended Producer Responsibility (EPR) for manufacturers.
« Authorized collection centers and recyclers.
e Consumer awareness and buy-back programs.

« Safe dismantling and recycling operations.
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5. Plastic Waste: Plastic materials discarded after use, either single-use or multi-use, that persist
in the environment due to their non-biodegradable nature.

Types:
« Single-use plastics (bags, straws, cups).
o Multi-layered plastics (chips packets).

e Thermoplastics and thermosetting plastics.



Environmental & Health Impacts:

o Clogging of drains and water bodies.
« Ingestion by animals and marine life.
« Microplastic contamination in food chains.

o Emission of toxic gases during burning.

Management (as per Plastic Waste Management Rules, 2016 & amendments):

« Ban on identified single-use plastic items.
o Extended Producer Responsibility (EPR).
e Source segregation and recycling.

o Promotion of alternatives: cloth bags, biodegradable materials.

6. Battery Waste: Discarded or used batteries containing heavy metals and chemicals that are
hazardous to health and environment.

Types:

o Lead-acid batteries (used in vehicles).

e Lithium-ion batteries (used in mobiles, laptops).
e Nickel-cadmium and other dry cells.

Hazards:

e Lead, cadmium, and mercury toxicity.

« Groundwater contamination due to leakage.
o Fire and explosion risks in lithium batteries.

Management (as per Battery Waste Management Rules, 2022):

o EPR for producers, importers, and recyclers.
« Collection and recycling through authorized entities.
« Prohibition of disposal in landfills.

e Environmentally sound recycling methods.



7. Construction and Demolition (C&D) Waste: Waste generated from construction, renovation,
and demolition of buildings, roads, and other structures.

Examples: Concrete, bricks, steel, wood, plaster, tiles, and debris.
Environmental Impacts:

e Dust pollution and air quality deterioration.
« Unscientific dumping leading to land degradation.
o Blockage of stormwater drains and public spaces.

Management (as per C&D Waste Management Rules, 2016):

o Segregation at construction site.
o Reuse of materials (bricks, metals).
o Recycling through C&D waste processing plants.

e Use of recycled products in road and building construction.

F

Effective management of solid waste requires a holistic approach — integrating segregation at
source, recycling, scientific disposal, public participation, and strict enforcement of waste
management rules. Adopting the “5Rs — Reduce, Reuse, Recycle, Refuse, Repurpose” principle is
the key to achieving sustainable and cleaner cities.



LIQUID WASTE

Liquid Waste refers to wastewater or any liquid residue generated from homes, industries, institutions, or
commercial activities that is no longer fit for use and requires treatment before disposal or reuse. It is one of
the major forms of waste that can cause water pollution if discharged untreated into natural water bodies.

Liquid waste generally includes:
¢ Domestic sewage,
e Industrial effluents,
e Agricultural runoff, and
e Leachate from solid waste or landfills.

Proper collection, treatment, and disposal of liquid waste are essential to protect public health, water quality,
and ecosystems.

Definition: According to the Environmental Protection Act (EPA), liquid waste refers to:

“‘Any waste that flows readily and contains less than 2% solids, generated from residential, commercial, or
industrial sources.” It includes both sewage (from domestic sources) and industrial effluents (from
manufacturing and processing units).

Types of Liquid Waste: Liquid waste is generally classified into two major categories:

1. Domestic Wastewater (Sewage): Domestic wastewater, commonly known as sewage, is the liquid
waste produced from households, offices, institutions, and commercial buildings due to human activities
like bathing, cooking, washing, and sanitation.

Components: Domestic wastewater typically contains:
o Black water: From toilets (contains feces and urine).

o Grey water: From kitchens, baths, and laundry (contains soaps, detergents, oils).



Composition:

e Organic matter: Food particles, fats, oils, proteins.

¢ Inorganic substances: Salts, detergents, and cleaning agents.
e Microorganisms: Bacteria, viruses, protozoa, and helminths.

e Nutrients: Nitrogen and phosphorus compounds.

Sources:

e Residential colonies and apartments

o Educational and healthcare institutions

o Restaurants, hotels, and commercial establishments
Environmental Impacts:

¢ Water pollution due to direct discharge into rivers or drains.

o Eutrophication (excess nutrient loading in water bodies).

e Oxygen depletion in aquatic systems.

o Spread of waterborne diseases like cholera, typhoid, and hepatitis.
Treatment Methods:

e Primary Treatment: Physical removal of suspended solids by screening, sedimentation, and grit
removal.

e Secondary Treatment: Biological degradation of organic matter using aerobic or anaerobic
microorganisms. Example: Activated Sludge Process (ASP), Trickling Filters, UASB Reactors.

o Tertiary Treatment: Advanced methods for removal of nutrients, pathogens, and dissolved solids.
Example: Filtration, chlorination, UV disinfection, reverse osmosis.

Reuse and Disposal:

o Treated wastewater can be used for:
o lrrigation and gardening,
o Flushing and cooling in industries,
o Groundwater recharge.

o Untreated sewage must never be released into water bodies.

2. Industrial Wastewater (Effluents): Industrial wastewater (or industrial effluent) is the liquid waste
discharged from manufacturing or processing industries, often containing chemical, physical, and
biological pollutants specific to the industry type.

Composition: Varies widely depending on the industrial process, but may include:
o Toxic chemicals (acids, alkalis, solvents, dyes)

e Heavy metals (lead, mercury, cadmium, chromium)



e Suspended solids and oils

e Organic compounds (phenols, hydrocarbons)

e Temperature and pH variations

Major Sources:

e Chemical and pharmaceutical industries

e Textile and dyeing units

e Food and dairy industries

e Tanneries and leather processing units

e Pulp and paper mills

e Petroleum refineries and metal finishing industries

Environmental Impacts:

e Soil and groundwater contamination due to leaching.

o Toxicity to aquatic organisms and bioaccumulation of heavy metals.

o Corrosion of infrastructure and damage to sewage systems.

e Public health risks through contaminated water and food chains.
Treatment Methods:

e Pre-treatment (Physical): Screening, sedimentation, oil and grease traps.
¢ Primary Chemical Treatment: Neutralization, coagulation, flocculation, and chemical precipitation.

e Secondary Biological Treatment: Aerobic or anaerobic processes (Activated Sludge, Aerated
Lagoons).

e Tertiary/Advanced Treatment: Adsorption using activated carbon, membrane filtration, ion
exchange, etc.




Effluent Standards: As per CPCB (Central Pollution Control Board) guidelines, treated industrial
effluent must meet specific standards before discharge into:

o Surface water bodies, Public sewers, or Land for irrigation.

e Industries must install Effluent Treatment Plants (ETPs) and obtain Consent to Operate (CTO)
from State Pollution Control Boards (SPCBSs).

Other Liquid Waste Sources:
Apart from domestic and industrial wastewater, other contributors include:
o Agricultural runoff: Contains fertilizers, pesticides, and sediments.
e Leachate: Liquid that drains from landfills containing toxic contaminants.

o Stormwater runoff: Carries oil, dust, and debris from urban surfaces.

Environmental Significance of Liquid Waste Management:

Proper management ensures:
e Protection of surface and groundwater resources. & Prevention of waterborne diseases.
e Reduction in environmental pollution and odor nuisance.
e Promotion of water reuse and resource recovery (biogas, fertilizers).

o Support for sustainable development and public health protection.

Liquid waste, if untreated, can severely degrade the environment and threaten human health.
Therefore, scientific treatment, regulation enforcement, and public awareness are essential.
The integration of domestic wastewater reuse, industrial effluent recycling, and zero liquid discharge (ZLD)
technologies can lead toward a sustainable and pollution-free future.



ENVIRONMENTAL IMPORTANCE OF TREES

Trees are often called the “green lungs of the Earth” because they play a vital role in maintaining ecological
balance and supporting life on our planet. They are the most important component of the natural environment,
providing oxygen, shade, food, habitat, and climate regulation. From reducing air pollution to conserving soil
and water, trees are indispensable for a healthy and sustainable ecosystem.

Role of Trees in the Environment:
Trees serve as the foundation of terrestrial ecosystems. They:
o Purify the air by absorbing pollutants and releasing oxygen.
e Regulate the climate by controlling temperature and humidity.
e Prevent soil erosion and enrich soil fertility.
o Conserve biodiversity by providing food and shelter for countless species.

o Store carbon, thus reducing global warming and mitigating climate change.
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Environmental Benefits of Trees:

A. Purification of Air

e Trees absorb harmful pollutants like carbon dioxide (CO.), sulphur dioxide (SO,), nitrogen oxides
(NOx), and ozone (O3) from the air.

o They trap dust particles, smoke, and soot on their leaves, reducing air pollution.

e One mature tree can absorb up to 22 kg of CO, per year and release enough oxygen for two
people to breathe.



B. Oxygen Production
e Through the process of photosynthesis, trees absorb CO, and release oxygen.

o Forests are often called the “Earth’s lungs” for maintaining the balance of oxygen and carbon
dioxide in the atmosphere.

C. Climate Regulation
o Trees absorb sunlight and provide shade, reducing local temperatures by 2-5°C.
e They help maintain atmospheric humidity through transpiration.
o Forests act as carbon sinks, storing large amounts of CO, and mitigating global warming.

e Large-scale deforestation contributes to climate change, desertification, and irregular rainfall
patterns.

D. Soil Conservation

e Tree roots bind the soil and prevent erosion by wind and water.

o Leaf litter from trees decomposes to form humus, enriching soil fertility.

e Trees reduce the velocity of surface runoff, preventing landslides and floods in hilly areas.
E. Water Conservation

e Tree roots enhance groundwater recharge by allowing rainwater to percolate into the soil.

o Forested catchments regulate river flow, reducing flood risks during monsoon and maintaining
flow during dry seasons.

e Tree canopies reduce evaporation losses from soil and water bodies.
F. Biodiversity Support
o Trees provide habitat, food, and nesting sites for birds, insects, mammals, and microorganisms.
e Forest ecosystems support more than 80% of terrestrial biodiversity.
e Trees maintain ecological balance and interdependence among living organisms.
G. Noise Reduction
e Trees act as natural sound barriers by absorbing and deflecting noise waves.
e Green belts along highways and urban roads help reduce noise pollution significantly.
H. Control of Air Temperature and Urban Heat

e In urban areas, trees reduce the urban heat island effect by providing shade and releasing
moisture.

o Streets lined with trees can be 5-10°C cooler than treeless areas during summer.
I. Carbon Sequestration

e Trees capture carbon dioxide from the atmosphere and store it in their trunks, branches, leaves,
and roots as biomass.

e This process, known as carbon sequestration, helps mitigate the effects of climate change.



J. Prevention of Desertification

e Tree cover helps prevent the spread of deserts by stabilizing soil, retaining moisture, and
increasing rainfall.

o Afforestation programs in arid and semi-arid regions (e.g., Rajasthan) are essential to control
desert expansion.

Trees and the Water Cycle:

e Trees play a vital role in the hydrological cycle by absorbing groundwater and releasing it into the
atmosphere through transpiration.

e The moisture released forms clouds and helps in precipitation.

e Loss of forest cover disrupts rainfall patterns and contributes to droughts.
Trees and Climate Change Mitigation:

o Deforestation and forest degradation contribute nearly 20% of global greenhouse gas emissions.

o Planting and conserving trees is one of the most effective natural solutions for carbon management.

o Forest ecosystems help in achieving the goals of Paris Climate Agreement by offsetting emissions.
Economic and Social Benefits:

Although primarily environmental, trees also provide:

o Fuelwood, fruits, timber, and medicines, reducing dependence on non-renewable resources.

e Livelihood opportunities for rural and tribal communities.

e Recreational and aesthetic value in parks and landscapes, improving human well-being.

Importance of Urban Trees:
e Improve air quality and aesthetics.
e Reduce heat stress and energy consumption by cooling buildings.
e Provide psychological and health benefits, reducing anxiety and improving mental well-being.

e Act as carbon sinks and stormwater filters in cities.

Consequences of Tree Loss:
Deforestation and tree cutting lead to:
e Soil erosion and desertification.
e Loss of biodiversity and wildlife habitat.
e lrregular rainfall and floods.
e Increased carbon dioxide levels and global warming.

e Decline in air and water quality, directly affecting human health.



Conservation and Protection of Trees:

Afforestation and Reforestation: Planting new trees and restoring degraded forests.
Urban Green Planning: Mandatory green belts, roadside plantations, and parks.

Forest Conservation Laws: Implementation of the Forest Conservation Act, 1980 and Compensatory
Afforestation Fund Act, 2016.

Public Awareness Campaigns: Initiatives like Van Mahotsav, Tree Plantation Drives, and Green India
Mission.

Community Participation: Involvement of citizens, NGOs, and students in protecting green cover.

Trees are indispensable for maintaining the ecological balance of nature. They purify the air, conserve soil
and water, provide habitat for wildlife, and regulate the climate. In the face of climate change and urbanization,
conserving and planting trees is not just an environmental necessity but a moral responsibility for every
individual. “The best time to plant a tree was 20 years ago; the second-best time is now.”



IMPORTANCE OF AQUATIC LIFE

Aquiatic life refers to all living organisms that inhabit water ecosystems, including oceans, seas, rivers, lakes,
ponds, and wetlands. These organisms range from microscopic plankton to large mammals such as whales
and dolphins. Aquatic ecosystems cover nearly 71% of the Earth’s surface, making them essential for
maintaining the planet’s ecological balance, climate regulation, and biodiversity.

Aquatic life forms are crucial for the stability of global ecosystems, supporting nutrient cycles, regulating
climate, providing food, and sustaining livelihoods for millions of people.
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Types of Aquatic Ecosystems: Aquatic ecosystems are broadly divided into two types:

1. Freshwater Ecosystems:
¢ Found in rivers, lakes, ponds, streams, and wetlands.
o Contain low salt concentration (<1%).

e Support species like fishes, amphibians, aquatic plants, insects, and microorganisms.

2. Marine (Saltwater) Ecosystems:
e Found in oceans, seas, estuaries, and coral reefs.
o Contain high salt concentration (about 3.5%).

o Support diverse species such as plankton, corals, crustaceans, fishes, turtles, and marine
mammals.



Importance of Aquatic Life:
A. Ecological Importance:
1. Maintenance of Ecological Balance:
e Aquatic organisms are part of the food chain and food web that sustain life in water bodies.

o Phytoplankton (microscopic plants) produce oxygen through photosynthesis, forming the base
of the aquatic food web.

e Zooplankton, fishes, and larger predators maintain population balance within aquatic
ecosystems.

2. Oxygen Production:

e Marine and freshwater plants, especially phytoplankton, produce over 50% of the world’s
oxygen through photosynthesis.

e This oxygen is essential not only for aquatic species but also for terrestrial life forms.
3. Nutrient Cycling:

e Aquatic organisms help in biogeochemical cycles such as the carbon, nitrogen, and
phosphorus cycles.

¢ Dead aquatic plants and animals decompose and release nutrients back into the ecosystem,
maintaining soil and water fertility.

4. Climate Regulation:

e Oceans absorb and store large amounts of carbon dioxide (CO,), reducing the impact of
greenhouse gases.

e Marine currents distribute heat around the globe, influencing temperature and weather
patterns.

o Coral reefs and mangroves act as natural barriers, protecting coastal areas from storms and
erosion.

5. Purification of Water:

e Many aquatic plants and microorganisms filter and break down organic matter, naturally
cleaning the water.

e Wetlands act as natural sewage treatment systems, absorbing pollutants and sediments.

B. Economic Importance:
1. Source of Food:

e Aquatic life forms like fish, crustaceans, mollusks, and seaweeds are an important source of
protein for humans.

e Globally, over 3 billion people depend on fish as their primary source of animal protein.

o Fisheries and aquaculture provide food security and employment to millions.



2. Livelihood and Employment:
e Millions of people depend on fishing, aquaculture, and marine trade for their livelihood.

e Coastal communities rely on aquatic ecosystems for tourism, transport, and recreation
industries.

3. Source of Medicines and Industrial Products:

e Marine organisms produce bioactive compounds used in pharmaceuticals (e.g., anti-cancer,
anti-inflammatory drugs).

e Aquatic resources are used in industries for cosmetics, fertilizers, and animal feed.
4. Tourism and Recreation:

o Coastal regions, coral reefs, and lakes attract tourism and promote eco-tourism activities like
scuba diving, snorkeling, and boating, generating economic revenue.

C. Environmental and Social Importance:
1. Biodiversity Conservation:

e Agquatic ecosystems harbor a vast variety of species — nearly 80% of the Earth’s biodiversity
is found in oceans.

o Preserving aquatic life ensures the stability of global biodiversity and prevents extinction.
2. Natural Disaster Protection:

o Coral reefs, mangroves, and wetlands protect coastal communities from storms, floods, and
tsunamis.

o They act as buffers, reducing the impact of waves and preventing shoreline erosion.
3. Freshwater Supply:

e Lakes, rivers, and glaciers provide freshwater for drinking, irrigation, and industry.

o Healthy aquatic ecosystems ensure the sustainability of water resources.
4. Carbon Sequestration:

e Oceans absorb nearly 30% of atmospheric CO,, reducing the greenhouse effect.

e Marine plants like sea grasses, mangroves, and algae store carbon, a process known as blue
carbon.

Threats to Aquatic Life: Despite its importance, aquatic life is under severe threat from human activities.

1. Water Pollution:

e Industrial effluents, sewage, agricultural runoff, and plastics contaminate aquatic habitats.

e Causes eutrophication, oxygen depletion, and death of aquatic species.

2. Overfishing:

o Excessive fishing disturbs the ecological balance and reduces fish populations drastically.



3. Habitat Destruction:

o Mangrove cutting, coral reef bleaching, and dam construction destroy aquatic habitats.
4. Climate Change:

e Rising sea temperatures, ocean acidification, and melting glaciers threaten aquatic biodiversity.
5. Plastic and Marine Debris:

e Millions of tons of plastic waste enter oceans yearly, harming marine animals through ingestion or
entanglement.

6. Invasive Species:

o Non-native species disrupt native aquatic ecosystems and compete for food and space.

Conservation of Aquatic Life:
1. Pollution Control:
e Proper treatment of industrial and domestic wastewater before discharge.
e Reducing plastic use and waste generation through recycling and awareness.
2. Sustainable Fishing Practices:
e Regulation of fishing seasons, gear, and quotas.
e Promoting aquaculture and marine protected areas (MPAs).
3. Habitat Restoration:
e Protecting and restoring mangroves, coral reefs, and wetlands.
e Implementing coastal zone management programs.
4. Climate Change Mitigation:
e Reducing greenhouse gas emissions to prevent ocean warming and acidification.
5. Awareness and Education:

e Promoting community-based conservation and environmental education about the importance of
aquatic ecosystems.

Global and National Initiatives:
o United Nations Decade of Ocean Science for Sustainable Development (2021-2030).
o Convention on Biological Diversity (CBD) and Ramsar Convention on Wetlands.
e InIndia:
o National Plan for Conservation of Aquatic Ecosystems (NPCA).
o Ganga Rejuvenation Program (Namami Gange).

o Coastal Regulation Zone (CRZ) Notification, 2019 for protecting coastal biodiversity.



WHAT CAN WE DO TO SAVE THE ENVIRONMENT

The environment is the foundation of life on Earth. It provides us with air, water, food, shelter, and natural
resources essential for our survival. However, due to human activities such as industrialization, deforestation,
overconsumption, and pollution, the Earth’s natural balance is being disrupted.
Climate change, biodiversity loss, and pollution are now global crises.

Saving the environment is not only a government responsibility — it is a shared duty of every individual. By
adopting sustainable habits and responsible behavior, we can significantly reduce the burden on our planet.

Ways to Save the Environment:

1. 3Rs:

A. Reduce: The first and most effective step is to reduce consumption and waste generation.
Key Actions:

e Reduce energy use: Turn off lights, fans, and electrical appliances when not in use.

o Reduce water use: Fix leaks, take shorter showers, and use water-efficient taps.

e Avoid single-use items: Say no to disposable plastics, straws, and packaging.

e Limit unnecessary purchases: Buy only what you need to avoid waste.

e Use public transport or carpool: Reduces fuel consumption and air pollution.

e The best waste is the one that is never created.

B. Reuse: Before throwing something away, think of how it can be reused for another purpose. Reuse
extends the life of a product and reduces the need for new resources.

Key Actions:
e Reuse containers, bottles, and bags instead of buying new ones.
o Donate old clothes, furniture, and electronics instead of discarding them.
e Repair items rather than replacing them.

e Use glass or metal bottles instead of disposable plastic ones.



e Reuse gray water (from washing) for gardening or cleaning.

e Reusing saves money, energy, and natural resources while reducing waste.

C. Recycle: Recycling converts used materials into new products, reducing the need for raw
resources and minimizing pollution.

Key Actions:
o Segregate waste at source — wet, dry, and hazardous waste separately.
e Recycle paper, plastic, glass, and metals through authorized recyclers.
o Compost organic waste (food scraps, leaves) to make natural fertilizer.
e Support recycling industries by purchasing recycled products.
e Avoid mixing recyclables with non-recyclables.

¢ Recycling turns things into other things, which is like magic for the planet.

D. Refuse: The first and most powerful step — say “No” to things that harm the environment or
create unnecessary waste.
Key Actions:

o Refuse single-use plastics like straws, bags, and cutlery.
e Say no to over-packaged products.

o Avoid promotional freebies or items you don’t need.

e Choose eco-friendly alternatives whenever possible.

e Refusing helps cut waste before it even begins.

E. Repurpose: Find new uses for old or discarded items — creativity meets sustainability!
Key Actions:

e Turn old jars into plant pots or storage containers.

e Use waste tires, wood, or metal creatively in DIY projects.
e Repurpose old clothes into cleaning cloths or bags.

o Convert organic waste into compost or biogas.

e Repurposing gives new life to old materials.

2. Conserve Resources: Natural resources like water, soil, minerals, forests, and fossil fuels are limited.
Conservation ensures their availability for future generations.



Key Actions:

Water Conservation: Use rainwater harvesting, fix leaks, and avoid wastage.
Energy Conservation: Use LED bulbs, solar energy, and energy-efficient appliances.
Forest Conservation: Plant trees, prevent deforestation, and support reforestation.
Soil Conservation: Prevent erosion through plantation and organic farming.

Wildlife Protection: Protect habitats and avoid products made from animal parts.

3. Support Sustainable Practices: Sustainability means meeting our present needs without compromising
the ability of future generations to meet theirs. Supporting sustainable practices helps maintain environmental
balance.

Key Actions:

Choose eco-friendly products: Look for biodegradable, organic, or recycled materials.
Adopt sustainable agriculture: Use natural fertilizers and reduce pesticide use.
Promote renewable energy: Shift towards solar, wind, and hydro power.

Encourage sustainable transport: Walk, cycle, or use electric vehicles.

Responsible consumption: Prefer locally made products to reduce carbon footprint.

Corporate Responsibility: Support companies that follow environmental ethics and green production.

4. Educate and Advocate: Awareness and education are essential to inspire collective action for
environmental protection. Knowledge empowers people to make better choices and influence others.

Educate yourself and others: Learn about pollution, climate change, and conservation.

Promote environmental awareness in schools and communities.

Participate in campaigns: Join clean-up drives, plantation programs, or awareness rallies.
Advocate for policies: Support government regulations for clean air, water, and waste management.
Use social media for good: Share information about environmental protection and sustainability.

Encourage eco-friendly lifestyles: Motivate others to adopt green habits.




Role of Individuals, Communities, and Governments:

Individuals:
o Practice the 5Rs (Reduce, Reuse, Recycle, Refuse, Repurpose) daily.
e Adopt a minimalist and eco-conscious lifestyle.

Communities:
e Organize tree plantation and cleanliness drives.
o Manage local waste and water resources efficiently.

Governments:
¢ Implement strict environmental laws and green policies.
e Promote renewable energy and sustainable urban planning.

¢ Encourage industries to reduce carbon emissions.

Benefits of Environmental Protection:
e Cleaner air and water.
e Improved health and reduced diseases.
o Conservation of biodiversity and natural resources.
o Mitigation of climate change effects.

e Sustainable development and improved quality of life.



THE "PANCHAMRIT" CLIMATE COMMITMENTS

What is “Panchamrit”:

e The term Panchamrit (from Sanskrit “pancha” = five, “amrit” = nectar) was used by Narendra Modi,
Prime Minister of India, at the COP26 climate summit (Glasgow, November 2021) to describe five
major climate-action commitments by India.

e The five pledges reflect India’s ambition to transition to cleaner energy and reduce greenhouse gas
emissions, in line with global climate-goals (such as the Paris Agreement).

e According to an official release by the Press Information Bureau (PIB), India described these as

“‘unprecedented contribution” to climate action.

The Five Commitments of Panchamrit:

India’s Climate Action Plan
Panchamrit
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Sr. No. | Commitment Explanation
1. Non-fossil energy capacity to 500 | India pledges to raise its installed capacity from non-fossil
GW by 2030 fuel sources (solar, wind, hydro, nuclear) to 500 gigawatts
by 2030.
2. Fulfil 50 % of energy requirements | By 2030, half of India’s energy needs (which may refer to
from renewables by 2030 electricity or gross energy) will come from renewable
sources.
3. Reduce total projected carbon | India commits to cutting its projected carbon emissions
emissions by 1 billion tonnes by | (over a baseline) by one billion tonnes by 2030.
2030
4. Reduce carbon intensity of | Carbon intensity refers to the amount of CO, emitted per
economy to less than 45% by 2030 | unit of GDP; India aims to bring this down by more than
45 % by 2030.
5. Achieve Net-Zero (or carbon | India sets the goal of achieving net-zero greenhouse gas
neutrality) by 2070 emissions by the year 2070.




Significance of Panchamrit:

The Panchamrit commitments send a strong signal that a large developing country is willing to set
more ambitious climate targets, thereby influencing global climate diplomacy.

They help India align with the goal of limiting global warming to 1.5 °C or well below 2 °C by reducing
emissions and increasing clean energy.

By targeting renewable energy, they also open up economic opportunities in clean-energy
manufacturing, jobs, technology, and investment.

The Net-Zero by 2070 target provides a long-term trajectory for India’s climate policy, giving industries
and investors clarity about future direction.

Implementation Pathways & Key Measures:

To realise these commitments, several measures are needed:

Massive expansion of renewable energy capacity: solar parks, wind farms, hydro-power, nuclear
where applicable.

Enhancing grid infrastructure, storage and firming resources to integrate variable renewables.
Policies for energy efficiency across industries, buildings, transport to reduce carbon intensity.

Shifting away from fossil fuel dependence (coal and oil), increasing non-fossil share.

Afforestation and carbon-sink enhancement to complement carbon intensity reduction and emissions
reduction.

Institutional and regulatory reforms, public-private partnerships, incentivising clean technology.

Mobilising finance (domestic + international) to scale up clean energy, ensure just transition for coal
regions and informal sectors.

Challenges & Risks:

Achieving 500 GW non-fossil capacity by 2030 is ambitious, given the infrastructural, financial and
land constraints.

Ensuring 50 % of energy from renewables requires not just capacity but actual energy generation
from renewables, transmission & storage infrastructure.

Reducing carbon intensity and absolute emissions while economy grows at high rates and energy
demand increases is difficult.

Dependence on coal and fossil fuels for energy security, jobs, and industry makes transition complex.

Availability of climate finance and technology transfer: India has asked developed countries for greater
support.

Implementation across states (India is federal) requires coordination across central & state
governments.

Monitoring and verification of targets: data accuracy, transparency and institutional capacity matter.



Progress & Monitoring:

India has incorporated some of the Panchamrit targets in its updated Nationally Determined
Contributions (NDCs) under the UNFCCC.

The government is pushing for expansion of renewable capacity, manufacturing of solar/wind
components, and green hydrogen initiatives.

However, the realisation of targets will depend on implementation speed, policy stability, and global
as well as domestic investment flows.

Implications for Sectors & Economy:

Energy Sector: Shift towards renewables will change fuel mix, potentially reduce coal generation,
transform utilities.

Industry: Energy efficiency, low-carbon technologies, clean manufacturing will become important.
Transport: Electric vehicles (EVs) and sustainable mobility will be key to carbon intensity reduction.
Finance & Investment: Green investments, carbon markets, incentives will play larger role.

Jobs & Skills: Need for new skill sets in renewables, grid management, storage, retrofits for low-
carbon operations.

Global & Domestic Linkages:

India’s commitments contribute to global mitigation efforts under the Paris Agreement, and influence
global climate negotiations.

Domestically, these commitments spur policy frameworks such as the Mission LIiFE (Lifestyle for
Environment) launched by India to promote sustainable consumer behaviour.

Coordination with states, industries, financial institutions and international partners is crucial.



WHAT ROLE TEACHERS PLAY TO SAVE THE ENVIRONMENT &
IMPORTANCE OF ENVIRONMENTAL AWARENESS FOR TEACHERS

Teachers are among the most influential members of society. They shape young minds, instill values, and
guide students toward responsible citizenship. In the context of the global environmental crisis — including
pollution, climate change, and biodiversity loss — teachers play a pivotal role in spreading environmental
awareness and promoting sustainable behavior.

A teacher who understands the importance of environmental conservation can inspire students, families, and
communities to take meaningful actions toward protecting the planet. Thus, environmental education and
awareness among teachers are essential for achieving sustainable development.

Role of Teachers in Saving the Environment:

Teachers act as educators, motivators, role models, and change-makers in environmental protection. Their
influence goes far beyond the classroom.

1. Environmental Educators:

e Teachers introduce students to concepts like pollution, conservation, climate change, and
sustainability.

o They help students understand the interdependence between humans and nature.

e By integrating environmental topics into various subjects — science, geography, social studies,
and art — teachers make environmental learning a part of everyday education.
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2. Role Models of Sustainable Behavior:

Teachers influence students through their actions.

Simple habits such as reducing paper use, recycling, saving electricity, or bringing reusable bottles
set powerful examples.

When students observe their teachers practicing eco-friendly habits, they are more likely to imitate
them.

Children learn more from what teachers do than from what they say.

3. Promoters of School-Based Environmental Activities:

Teachers organize eco-clubs, cleanliness drives, tree plantation programs, and waste segregation
campaigns in schools.

They encourage students to participate in competitions like painting, essay writing, or debates on
environmental topics.

Through such activities, students learn to take real-world actions for environmental protection.

4. Facilitators of Critical Thinking and Responsibility:

Teachers develop in students the ability to analyze environmental issues critically.

They guide discussions on how personal choices — such as use of plastic, energy consumption,
or food waste — affect the planet.

By nurturing responsibility and empathy for nature, teachers prepare environmentally responsible
citizens.

5. Community Awareness and Outreach:

Teachers can act as community leaders who extend environmental awareness beyond the school
boundary.

They can organize awareness programs, seminars, and workshops for parents and local
communities.

Teachers can also collaborate with local environmental organizations, NGOs, or government
initiatives (like “Swachh Bharat” or “Mission LiFE”).

A teacher’s influence spreads from classroom to community.

6. Integration of Traditional Knowledge:

Teachers can connect environmental education with local traditions, culture, and indigenous
wisdom that promote harmony with nature.

By teaching the value of water conservation, tree worship, and biodiversity in Indian culture, they
strengthen the bond between culture and environment.



Importance of Environmental Awareness for Teachers:

Environmental awareness among teachers is the foundation for effective environmental education. A teacher
who understands ecological principles can inspire change more meaningfully.

A. Builds Informed and Responsible Citizens:

e Teachers with environmental awareness can help students become informed citizens who
understand global and local environmental challenges.

e They inspire youth to take responsible actions like waste reduction, energy conservation, and
green innovation.

B. Supports Sustainable Development Goals (SDGs):

e Teachers play a key role in promoting SDG 13 (Climate Action), SDG 14 (Life Below Water), and
SDG 15 (Life on Land).

¢ Environmental awareness helps them connect classroom learning with real-world sustainability
goals.

C. Enhances Teaching Quality:

o Teachers aware of environmental issues can design interactive and practical learning experiences
— field trips, eco-projects, or scientific experiments related to pollution and conservation.

o This improves students’ engagement, curiosity, and critical thinking.
D. Promotes Green School Culture:

o Environmentally conscious teachers promote eco-friendly practices in schools — energy-efficient
classrooms, paperless administration, waste segregation, and greenery maintenance.

e Such schools become models of sustainable living for the entire community.
E. Strengthens Environmental Ethics and Values:

e Teachers help students develop environmental ethics — respect for nature, compassion for
animals, and responsibility toward the planet.

e These values, when nurtured early, shape the moral foundation of future generations.

Examples of Teacher-Led Environmental Initiatives:

1. Tree Plantation Drives: Encouraging students to plant and nurture trees.
Clean School Campaigns: Promoting cleanliness and waste segregation.
Plastic-Free School Initiative: Educating about plastic hazards and alternatives.
Water Conservation Projects: Installing rainwater harvesting or awareness posters.

Nature Walks and Field Visits: Helping students experience the beauty of ecosystems firsthand.

DI O S EECORTD

Environmental Day Celebrations: Observing Earth Day, World Environment Day, etc., to build
awareness and engagement.



	Definition: According to the Solid Waste Management Rules, 2016 (India): “Solid waste” means and includes solid or semi-solid domestic waste, sanitary waste, commercial waste, institutional waste, catering and market waste, and other non-residential w...

