


Goa Leads the Way : How India’s First State-Wide
Deposit Refund Scheme is Turning Waste into Value

Goa has made history by becoming the first state in India and the first in South Asia o implement a state-wide
Deposil Refund Scheme (DRS). This groundbreaking Initiative marks a major step in India's journey towards
circularity, suslainabllity, and behavioural change, creating & model that could reshape how citizens perceive and
manage wasie.

At its core, the Deposit Refund Scheme is builton a simple but transformative principle: when you buy a product, you
pay asmall refundable deposil —¥ 2, 5, or T 10—onits packaging. Once you return the empty container, bottle, or
packel, that daposit Is instantly refunded. The resull is a closed loop that ensures packaging materials re-enler the
recycling chain instead of ending up in drains; landfills, or oceans.

Giobally, DRS madels have achieved return rates as high as 955% for PET bottles, and Goa's version goes even
further by including multi-layered plastics (MLPs} such as snack packets and sachets, afirst for any state or pation.
For a region generating nearly 800 lonnes of waste daily, much of it non-biodegradable, this shift is not Just an
anvironmental reform, it's an act of survival.

The impact of DRS extends far beyond cleaner streats or beaches. It fundamentially changes how people think about
waste. For decades, packaging has been viewed as disposable; DRS reframes it as valuable, A bottle ar wrapper
becomes a form of currency something worth holding onto, not throwing away. This subtle shift In perception drives
profound behavioural change, whare citizens, shopkeepers, and tourists alike become active participants in the
recyeling ecosystem, The scheme also introduces digital traceabillity and inclusivity, ensuring thal every container iz
uniquely coded and every stakeholder from waste collectors to municipal bodies has a role o play. Informal waste
pickers eam more, local communities engage meaningfully, and governments gain real-time visibility into recovery
rates and recycling performance.

Environmentally, ihe benefils are immense: With milllons of packaging units being collected and reprocessed, Goa's
DRS will significantly reduce plastic leakage, lower carbon emissions, and prevenl the degradation of fraglle coastal
and forest ecosystems. |t demonstrates that when incentives, technology, and awareness come together,
sustainahility becomes not just achievabie but desirable. The Goa DRS is mare than a policy, it's a mindset
revolution. It transforms waste into worth, responsibility into reward, and consumers into custodians of the planet. In
doing so, Goa has not only set a benchmark for India but has created a blueprint for nations striving to turn
environmental intent into lasting impact.

‘Goa's Deposil Refund Scheme marks a fundamental shiftin how we view wasle not as a burden, but as a resource
with value,” sald Sachin S. Dessai, Director, Department of Environment and Climate Change, Government
of Goa. "By inlegrating lechnology, accountabllity, and citizen participation, we are buillding a model where
environmental pratection and econemic inclusion go hand in hand. This initiative is not just about cleaner cities; it's
about shaping a new mindsel, one where avery Goan, from households to hotels, becomes a partner in circular
progress. Our goal is lo make responsible consumption a parl of everyday life and inspire other states o follow this
sustainable path,”
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Isn't There Enough to Learn, Dear?

When | gaze out through my window pane,
The sight of birds lights up my brain.

In perfect V they sweep the sky,

A marvel that just drilts on by.

Who teaches them that faultless art,
That common rhythm, heart to heart?
Their wings in tune, their aim so clear-
Isn't there enough to learn, dear?

Then down below, the ants | see.

In silent lines of harmony.

No sound, no shout, yet all align,
Their purpose pure, their steps divine.

Who holds their reins, who leads their band,
Through time's long (unnel. grain and sand?
They waste no hour, they shed no tear-

Isn'l there enough to learn, dear?

In every rhythm, small or grand,

There moves an unseen guiding hand.
Who sets the stars, who stirs the breeze,
Whe paints the bloom on forest trees?

No Sunday rest, no holiday,

Yet all in joy they lind their way.
Their constant zeal, their vision clear-
Isn't there enough to learn, dear?

And we, the humans, blessed with mind,
With hearts that seek. with dreams that bind-
The key to knowledge in our hold,

To shape our thoughts, both new and old.

No pause in learning. none in care,
Each moment precious, rich and rare.
Move on with purpose, far or near-
Isn't there enough to learn, dear?

- Kusumsut

HEE

HaedT FdeN AW o 2 A HEq!

it
%mﬂmmwg{mwﬁmm
ATE FEE F#EE T EEe
IS A AE 5 !

OEEAl &9 7 WEd AES
EE R e TN L e B T
A1 FHETEAT g €& J14
o 1 WiEAY e A1E !

AW T OANS WiE W S I

FIFT FEE TS q "SI FTEA

SHT THE T HEATST TN wEEEE o
faga el of wee FEa]

WHAHTET B9 Gt (3wan 80
g8y Fgawa 969 o A
Fraare HW B a1 FEA

T IO OE AEEE FEd )

HaeAT TUAE At B2 At 36!

o | = 209m 11y



HHA™ FAME

HIETET I TAAA R TS FEE-
mmﬁwwm
TEAAT AT gediE FOeEd HEd. WEG oIl
F e fagEETE ¢ W @ 3 IW
FIT @ AE B’ E 7 RW°RL H. FUee
FETITHAT ST I AT S0 ST
@ MY AR, WHS 7 AT IUeadE 8
WWW W*ﬁﬂﬁ?ﬁﬁﬁﬁl

2

AT e, aﬁ%mﬂzrrgaﬁmﬂmma
ST AIEAT 9F FEad S5 IISd  9hame

SIS T5q1. TeAeE TEhn, 9§ =1 =1 F#
6'E TrE ITE E1E BE'E EE 91°E arE

T T T T T T T T
il . Ellr_num . = e e T
t“"-'m, 1\9@@;9-;.&,« eﬁ:s@#
1
F
JAH = @ "lnxl.-l..ulu fl o
: ,a-* &
*:' £
||m-n- u‘l!ll.ﬂ-lu byanl Pradewn
26 - Nailanr pr-:— s — {F_M"-E‘.:_L -
S e T
‘|- vl"' «/ i Ui @i u|:_-.":~""_l
'-F s
Jd"H |- [T ﬁ-u-l Srarraed Z -
n‘...u: ] "?‘ it i u-qn-mu*-q-
ulqnn |._’ f B
N~
® j\.,.fv-v-—- AAY OF
?Hl b o f J BEMOAL
1E°M - ! ’unll',_'#'i‘""- A ,_,Euu-mrm- -
P {
a@
¥ ".. = . ;! !| 1
i F .I -
12 - : o L -
T L]
" 7 Ardaman & Mepohar
L hﬁ Islancs
Lakabslweap hundl'\__ l." naEsn 408 e s
B - “m I W— s . -
i i i 5 i i

il A6 3IGIST

YU AT S A A el e TeaarE)
7 fomr ﬁ—mwwmaﬁwm
FE TS GO @W i FFF{E
TEHE FET TAEE F1 T @ G W
ZIT=AT AT WWWWE
39 %ﬁtﬂTWﬁT W HTEHT T
(Teera-thsaril). S=T=T (AME-7) ST ToHT=1
(SF-T=e T AIEE TEET S S
ATEE ST AEAT 9EAET). 99 7 Fea A
Waq%ﬁammﬁqﬁﬁrﬂmmw
SIS, Wﬁm
WCIT AITAT HEl FE, T SrE, IenEt
T I wER, W 7w s
TS 97 972492 gaHE 397 § &S
WHWWWW T UW
FeEEc= @A Feaed TISE TSl SEeAn 8
feaeAT Suw=n 9 g9Stem SEdlasl S

Femam | T sovs 1 g



EETE AEE ¥ A TEd 5 "R
FEHFTE] AEEEl SE ITET. FE 9 FEEEE
EE'FHFEFHH %nTrr = ﬁrrq:rcrrag ERleics
e, AT 9 aeeiei aasE G 9T
FET FTAHEET e o7 37,

S sfem wn AEE SumEsl
Rele WEI el T %BYE AT
E AT ﬁﬁm U W WEE
FOTAEE §I9 HG/W ovTE gear Sl
ST gF BT A (o FEMET SmenEsl e,
STErSA] SYATAT L4EY HE T g (aeas
wEhEIES ST LLEE § (46 WE SO A
TERIS AHS R gAWHTSA HeETel faeea:
Wﬂmﬁ—mmﬂw
WEAE  HiEH] 9EEl #3YE el g
EWEEE] TP T el wmEl JEe
Tafesr oowns 9wAE EWEEITE W (SEE
fafeaideasa Budae - ImwmE.) n
FHENT T4l AT SerdTl (i) 99 =T
st ffesriootaes fods 3 sifusa
T FETET ATETE T ST 21 At

qieeT o4 TEME Feate  (Daily Weather
Report - DWR) %4 S 34l T WibZg F0a. 51
FETS ¥ T 448 TS 7IW HE. of LA 4Lk
EAE 1] EEIIETC] ‘Tf%?ﬂ ol (weather chart) I4EES

—— . n,_*
ﬁf e =

BiE ST ET cmEET

!3;.”—1*' =T

TS SR A

Femmam | =T o9k s




TS ITITET=T ST FIAEAH {empmcal} Y
FTE EHE‘I_:F TR e A %1—1 zrrq%a
Hﬁﬁaﬁmﬁﬁﬁﬁwﬁ?‘rgﬂﬂ FET G T W

o B RS (R -844’) F S A
TEEEEE W W4 geue (196%-%%e3), =
fieae it (2R0¥-2%%¥), W I TW. WIS

=i dl CONUiLiw.

(223¥-%%3¢) M H7 90 Taeuy foqy s
(2RI E—1R TSJEWEWWW
AT Hﬂ*‘lﬂh ':ﬁ"“l =T TAHET=E TEHTT
TTEuTET SETH {synup’us observational network)
I THE SB TTETEAT TGRS g
TEETET W gL - gATHEMET 3’7"13‘[ BEIES
TGS FOEEAT TeaTd e,
H’WWWWW—{AWHM
Mathematlcs} g T {Statistics) TR T
FE ST e {Southern Ds::.ﬂla!mn} 7 FTie
FEEET O SO ST WY S,
AT W AT - Hed SiaeRE (ENSO) & frgia
ﬁmﬁr %fnc—-n S FEE HiEHET  OEEr
Tt SiF =7E 9TeE FHETT (Walker Girculation)
(teleconnection) BT o= iy w1 freme g
(Seasonal Forecasting) FYRTAT 37710 g9@EMIE

=" Pacific Walker
Circulation
i > ' _' 7
=== "=~ eguator
| - I — I
PE 180° 120"
longitude

=oe (Climate Variability) S5===10 T FEE
ﬁ‘ﬂﬂﬁ

?Wﬁm{%&:mmﬁm—f =1, TH.
&, = (R]¥¥-2%n4 2 UlEd  WHAE
TEESTEE . mem—ﬁ
== T &y Qﬁlﬂl-lb'lltﬂﬂﬂﬂ T S T
T WAL EAEERE] HoIAEE] el
TETE et 9 Tem. I et @=EE
STEEYl, SESMl FHEE MY SEW E9 8§ 5

B1. TH.5h, 9491, Gigd UEAE SgEeeEE

T 1B e 1 £



Enqarrr TS 7AW FEEE! T{TFI'Sﬁ fsynnpilc}
& TRuiEs 95T arE! || gl

T RO FIMW L340 I HEATHE
{(Mumerical Weather Prediction - NWP) W
(Global Forecast System - GFS) model), TTen
@A WEY (Limited Area Model - LAM) 3119 %o
o %ooo THEEHIET AT HWAE  wEHETEN
FEEEEE  WEY {Duasr -Lagrangian Model -
QLM) =r=1 F9Ee w6l §79 Teedr=a saEET=
ST EW'TUT Tawm  wmm HEOH

T SRR%0=HT U SUUEIEH TSN
wEegar=n =T JigET (Real time data)
SN FEEETSAT HET EEIT R, e
FEEEE O ST Hed wlE @UTEl. A4S
HTaT JAWET {annptlc} T FiEehRE | stahstlc:al:l
WIEY H9EA ®oel TAcRlHeE TAEEE Form
"’"“T B35 Eln

We

TEIRT WA 9 9WG 9RRET (ae g
WWWW?R&GWW
Fod L8 TR ET:'FIT e Hﬁ—parameter
model) Iools TETHEA FETE AW EE. 4@

=1, 9 M

quTen feg Fel . Seea 3:&:? Ex il
TETEEI Jools § 0% FETET ST
e GEARATH SEE A S S E
TEAETE] AR FES AN we gﬂTﬂﬁ ey
{Ensembled madel) EletE| g5 e, 70%%
HTEATIET FETAE AIE WEY {Guupled Fnrecashng
System modedl) HTTOT EEILICTE:] Herd E”TI'{ HEY
(Climate Forecast System model) =M WH F
T WETST 9T el W 307,

Ferd %o Fr Rooo TeRETE = W’Iﬁ
e hib HHHE A9 (Weather Research and
Fnrecashng (WBF) model) et i ] 341% E
HETES (numerical) FETAEE] WG 9 SEATE
W S S Wﬁm q mﬁ?ﬁr TR
TETET I S SR, A

7 JEE 9EY 3=
el Saea 0= 9 SSHan saEEE
=T Jarir 5 90 8T S5 ArEmEE

ITAT STEeA.
AT AT ASTA= AT

it T2udl Y STaETsl SR
T THAHET T ST 5a=1 Hehes

§ T e TETHS WA S e
AN S Loc O 99 oY FEus HEd.

Femam | T o3 18



ﬁﬁﬁmmﬁmaﬁmﬁmﬁwwmmﬁ
st & HT!}_];@H HEAT TEETE quq;r I
=T FeIF FoeE A= ol

39 SURATY ISl 9 SlEE HTeq, AT G
mwwmwm
FAEEl AN HEr=n § Saite smeeie

Wmmmmﬁﬁrﬂnﬁﬁm
mﬂmmwwmﬁnﬁmﬁ
SIS FAEES Fe. AFA TEETS FEAETs]
i SIS HEwEl S S FEn. e
Wr@’mﬁmawﬁm FEITW‘FT
o7 T A EE T Sui T W 9Sl.
w%mmﬁa%gaﬁaﬁ (Indian Ocean
Dipole - 10D). TeET=aT YHFTEE F0T THE=I
TESTTEA ATAEEE R ' AEE] TEErE
T FYE AEET . SEErEE A E.HALEL
FAEE 99 AEaT SUEYET W TS 9S8l
e 9w 7 TivET WoEdE EEgge WA
Ewwmmwwﬂmm
e

A qE Sooml T fEwder aiomm
AT, U ST Tane R G T
AT TS g fewrme gest
TEEg. YT, WA HEETEEE U A 9 e
T, 7w Tedr AeavE iy 2t @1 e g
fremiter 5t WWWW

WW%F‘IT mnﬁmwmaﬁ[
TS FR.
WWEEW%‘EWW
S 2k HEE O OF FE g
FTEHTHS S He. gaEAT B8R g 959 8

Wﬁﬂ‘mﬂww?ﬁmaw
TUETTE et AEwTel FEd. cEdie 3w
wrTE, faEem: g WeTa, e aEe 39y
e FerS coEEr TeEl TeeemT FeET=N
TUETE BEL SENE AR A AEEvE W
T

GEAT BIEET TS {0 S AT
Wmﬁﬂwmmﬁwwa

TS EFIFH{IEH FI='?3I‘ T AT A
FH Hel Fq. TEAE caeEaT § APeed S
.

RAT FATHETA AZTAT=]
AT AREEES N T
FAEETT FEEEel Gl  EdEl (AE6)
E 95e HUE A, qET S I
Wuﬁwmwwﬁmm
(dynamic models) 7AW H&T Higd. oEE. ANaw
FEIGIE EE:HTTI:I AT (Global Forecast System -
GFS) ZeEm=Ea &el 919 378,
ETS F S9ET 2O CHET (System for Air quality,
weather Forecasting and Hesearch - SAFAR) &1
WWWWW{IW}H
TEE AEE wEEdl fEEE IEEEE %
(NCMRWF) JT=gTaiisl WHGE sa@Eees aam
JIEE TEET 8.

NS IECEH T SRR aEay (IITM) ST
TEE AEH eyl Ll wgm? w7
{NGMFTWF} = 'HT:‘EWTI'—F E‘f—ﬂ' Eﬁrﬂa&amrr

T || =T vo3n 1) o



Wma@mﬁmﬁm&m
FTHBTTET =4r=-1'n||317r.'ﬁ?=7'§5"l'|'{'f?:'ﬁrﬂ'r ETI'FFTF =l
WWWWWW

UA TETS THEE A9 5 WHEn J0 3y B
aﬂﬁlﬂmwmmﬂ‘ﬁmﬁﬂ?mﬂ
AN A FOEEEES (9HrT U"Ed AR
TS TATHTST SEshTSAT ISl ST FeEie
o EFEn 9, W I99E, S 5 S0 9
W AN wEA 0 HElEEE SS9, G99
TR GEAT ey 9 39 goiEl wEd
meﬁﬁmrﬁhﬂm
I AW A TR, AT H#ATa SEEETET e
Ffrgor=n 11 St gEem quen EEsen 9
e TEG. ¥ 9E9 SN S § T a9
WiETHE @ W0 HAe. "EAe 9 ARaEEiie
Wﬂfﬂ?ﬂﬁaﬁﬁﬂwaﬁ'ﬂmwm
TEAWETE FerEEE e TearEe d@9 5
wE AT FE0. 769, TOEETE S5es SR
qigHT OTEETET BT FEeedT THHEE g9
wel Wa AR,

g&'ﬁ"_'ﬂ T THEET (Artificial [ntellrgenﬂe and
Machine Leaming) ST G AT $E 1[5
.
AEEIE T3 {Indian Institute of Tropical
Meteorclogy - IITM) F‘{UF:FTI THCH eI
T TEeIE wiEe RAEne Aied ()
ﬁmmmswmww
I gl ¥9e fEE WeAm 38 A 303w T
WWW{%@W#W
FHEE 3. WTIWWHTHWT
ST WU TeEE WA e -
Htogus TH faE HE. WO wRenen g
& T x & 19 ®. © Ui 91900, IEE 3=
mwf%immwma 3 =
W@W}Wmmma

me‘faﬁﬁ ? -3 ATETE] SEHENET TS
(Nowcasting) ZWTHEl Heq BIEA. @89, THE

* i S A
it fwedh dinfier gaenin

T || o=y vov ) 3%



WHWWWWWW

fee TR 99 WIS WSEWEE See
WMo HifgdT Woneisa  HTEEET (Web-GIS
based Multi-Hazard Early Wamning Decision
Support System - DS5) e Tet bt W=
aﬂﬂﬂTﬂE BRI BET OHHT wiar 94, G499
FOE T SEEEATY S A5E E'IT:T

B AEE A HEHETET AU AEEa w6
ACH-FET @ UHET HENET 3EE, A 8
FEeE, 5 35 TEEG, FEE EE, e
o fmEmel @ A= amn sl e o
Tgaraet T =g aEE ST SHers U
T SR m.mwwmw,ﬁﬂamg
‘Tr%ﬁr =T A ST gEEEET HaTE ﬁqmlﬁ

Emcﬁﬂ:lﬁ FET TATYAE gE WHT AT
F T T‘IT.TJ'iEEIT TEEH AEFAHE 9] e
HaW :

% Hundred years of weather services (1875-
1975), New Delhi, India Meteorological
Department, 1976
125 Years of Service to the Nation (1875-
2001} : retrospective and futuristic overview,
India Meteorological Depariment,
Delhi, 2001
Gowarikar V. et al, Power regression
model for long range forecast of Southwest

%

MNew

%

monsocon rainfall over India, Mausam, 42, 2,
19491, 15130

Kelkar H. H., Joumey of India
Meteorological Department during last 150
years, Mausam, 76, 1, 2025, Special Issue

1

4%

%

4%

2k

2

on Gompletion of Seventy Five Years of
Mausam And 150 years of IMD, 1-12
Phani Murali Krishna. R., et al, High-
Resolution Global Forecast Model version
1:an attempt to resolve monsoon prediction
deadlock, Geoscientific Model
Development, FEuropean Geosciences
Union, 18, 2025, 1879-1894, hitps./doi.org/
10.5194/gmd-18-1879-2025

Rao, S. A.. =t Al
targeted activity fo
prediction Bulletin  of
American Meteorological Society, 100,
2019, 2509-2532, htipsy//doi.org/10.1175/
BAMS-D-17-0330.1

Monsoon Mission: a
improve monsoon
across  scales,

% Sikka D.R., Hifty Golden Years of IITM,

Indian Institute of Tropical Meteorology,
Pune, 2011

Vijay Kumar Didal, et al, Weather
Forecasting in India: - Review, International
Journal of Current Microbiology and -pplied
Sciences, 6, 11, 2017, 577-580

-,-‘r'm't?;tim TEEE FoAEN 9RO 99

o, wEwT, 1% 9T voRb

2w TSIt 3T, WA SEEEeTE faam

(India Meteorological Department).
fermmr, %% @2Ew e3¢
FEEH, %, TEET J03¥, Iu-3e
ToaTTeT, AEAE  TEEEEER s
is9r 99, givem, %¢, TEERT 034, L-
23 _
hitps/mausam.imd.gov.in/
https://fwww.vedantu.com/geography/
weather-forecasting
https://www.scienceabc.com/innovation/
how-does-weather-forecasting-work htmi
— W= fomTae
faw aamaE Fawn!
ST I ?ﬂ?mﬂrmrﬁ e, T
T LT ERUYLY
nnaghnshimlka.rgmzil.mm

T || =T o3 1) 99



Signature tune (fades out)

Narrator :

India has made a phenomenal progress in
becoming an important and significant global
player in the manufacture and supply of generic
APls i.e. Active Pharmaceutical Ingredients. India
is a global player in manufacturing generic as well
as branded generic formulations. Our success
story lies i the mmport substitution research,
which is acclaimed by the whole world! This did
nol help only Lo gel the drugs at an affordable cost
but it saved a lot of foreign currency!

India has more than 3000 pharmaceutical
companies. We have a network of more than
10,500 manufacturing facilities. We produce
largest number of generic brands of formulations
i.e. around 60.000! The huge number! Isn't it?!
These formulations are sold locally as well as
exported gelling sizable amount of [oreign
currency. We manufactured around 1000 generic
APls. Out of 1000 generic APls, 600 are very
significant and have high export potential! These
APls are accepted globally because of their
internationally acceptable high quality standards!

Coming to new or novel drug discovery and
development in India, we have a long history of
hundred years in this field. The first new drug in
India was discovered in 1923 and now we are in
the year 2023! Let's peek in to the past, find out
what's happening in the present and usher into
new era of future in the new drug discovery and
development in India. Self-reliant India!

New (Novel) Drug Development
in India
Aatm Nirbhar Bharat

Bipin Deshmane

Characters -

Ujjwala (mother)

Sushrut (Father)

Rugved (Son) - 12th std. student,

Kalindi (Daughter) - Student of pharmacy
college - 3rd year,

Aditya (professor of Pharmacy) Sushrut's
brother

Scene change music (fades out)

Sunday morning Sushrut. Rugved and
Kalindi are relaxing in the hall. Ujpwala is
making dosas and serving them.

Sushrut : (taking a bile of masala dosa) Oh!
What a taste ! Hot and crispy as ever! Nobody
can make dosas like your mother! Ujjwala is the
best cook in the world!

Kalindi :
consistency in the quality of dosas!

Ujjwala : Don'l forget that | am the mother ol
pharmacy student - Kalindi. How can | deviate
from the highest standards of quabty like your
drugs & medicines!

Not only that pappa. See the

Kalinid : Yes mamma, you are right. Our
drug quality is regulated by FDA ie. Food &
Drug Administration. It includes not only drugs
but food also!

Rugved : That means mumma is our FDA! -
regulating our food quality day in and day out!

Sushrut : Why only food quality? Everything
is under her control! She is the supreme
authority!

{ Everyone laughs)
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The doorbell rings. Rugved opens the door.

Rugved : Aditya kaka (uncle) has come.

Sushrut : Upwala, Aditya has come. Make
some more dosas hot & crispy! He will relish iL

Aditya : All of you really enjoy Sunday
morning. Completely relaxed and enjoying
delicious food!

Sushrut : Yes of course! We enjoy the food
and we enjoy the food for thought also!

Rugved : That's why we were talking about
FDA!

Aditya : What? FDA? You mean Food &
Drug Administration?

Kalindi : Yes Kaka.

Ujjwala (from kitchen) : Aditya bhauji
(brother in law)! Be comfortable. [ will make
special dosa for you.

Sushrut : We have seen green revolution in
should
pharmaceutical revolution. We want to make
India - self-reliant in all the fields. Aatm-nirbhar

India. Now we venture  inlo

Bharat is our molto!

Aditya : | completely agree with you.

Kalindi : Adityakaka, | want to make my
career in new drug discovery and development. |
will be so happy to be a part of the team of
scientists who will discover a novel drug
molecule!

Aditya : Don't get so excited Kalindi! You
know how many hurdles are there right from the
discovery ol the new drug molecule 1l il comes
in the market.

Kalindi : | am ready lo cross each & every
hurdle.

Sushrut : That's the spirit of our Indian youth!
Kalindi, [ am proud of you. India has the greatest
youth population in the world! More than 81
crores under the age of 33!

Aditya : No doubl about it. We can certainly
harness this vouth energy in the new drug
development programme. This programme is a
very very long journey!

Sushrut : Now | am extremely curious lo

know about this long journey. As a lay man [
wanl lo know what are the different stages in the
new drug development.

Ujjwala : Wait, wait, wail! Before you enter
into a discussion of new drug developmenl. this
new variety ol cheese dosa has arrived! Bhauji
have it first. Now no one will ask him any
guestion. Let him enjoy the dosa!

{ Everyone laughs, Music)

Aditya : What a delicious dosa! You are the
best cook vahini (sister in law)!

Kalindi : How much money is required to
develop a new drug and bring it to market?

Aditya : lts' a huge sum, around 1 billion US
dollars.

Rugved : My God! That means 89 billion
rupees. Means 8900 crore rupees!

Aditya : In US, this much amount is required
to develop a new drug and get USFDA approval.
Of course it varies from drug to drug molecule.

Sushrut : It's a costly affair. No doubt. How
much time is required?

Aditya : From 12 to 15 years or somelimes
more.

Kalindi : | don't mind giving 15 years of my
career life for new drug discovery. Al the end of
it, it's worth to see that this new drug has
mitigated the sufferings of patients!

Ujjwala : Bhauji, Kalindi is the right
candidate to pursue her career in this flield. She
is full of patience, perseverance!

Rugved : There is still enough time for sister
to pursue her career. Right now you tell us about
various stages of new drug development.

Aditya :
research and discover polential drug molecules.
You have to carry oul thorough characterization

Ist stage is to carry out basic

of these molecules. Select the best molecule to
undergo preclinical trials.
Rugved : What are preclinical trials?
Aditya : Preclinical means animal toxicology
studies.
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Rugved : Where these rats, ginuea pigs, dogs
are used. Right?

Adilva Yes
Generally mice are used.

Rugved : What is the purpose of Lthese animal
trials?

Aditya : To see the efficacy of the drug in

Rugved. You are right.

animals. More than that to see the safety of the
drug. It should not be toxic lo the animal. The
drug should not have any deleterious, harmful
effects on the animal.

Ujjwala : If the drug is efficient in lreating the
disease but has got toxic, harmful effects on the
animal. Will it pass this stage of development?

Aditya : Absolutely not.

Ujywala : That means expenses incurred till
that stage are down the drain!!

Aditya : Yes Vahini. You are right. That's the
reason huge amount is required for new drug
development. You have to pay for failures also!

Kalindi
successfully, then we can proceed for clinical
trials Right Kaka?

Aditya : You have to submil all the basic data
and preclinical-animal toxicology data to DCGI

If we pass preclinical trials

or FDA. This is nothing but IND application i.e.
Investigative New Drug application. If the
concerned authorities are satisfied with the dala,
you are given permission Lo carry out phase 1.
phase 11, phase Il clinical trials.

Sushrut : Clinical means trials carried out on
human volunteer. Am [ right?

Aditya : Yes, Preclinical means on animals.
Clinical means on human volunteers.

Rugved
marketing!

Aditya : Wait. lts' not that easy. Clinical trials
in all the three phases require years logether.
Number of volunteers increase as vou go from

Now the drug is ready for

phase | to phase 111
Ujjwala : What do you understand by these
trials?

Aditya : Efficacy and safety. The drug is
doing it's inlended job with minimum side
effects!

Sushrut : Is it possible that some new drugs
may Fail al this stage also!

Aditya : Unfortunately the answer is 'yes'.

Ujjwala : Oh my God! If the failure happens
at this stage huge amount will hterally go to
drain. The new drug development is really ime
labour
complicated, highly expensive, failure prone
task! Naturally number ol new drug molecules

consuming, miensive tedious,

crossing all these hurdles and reaching market
muslt be very very small.

Aditya : Yes. True. Once all the phases of
clinical trials are successfully completed, we are
ready for NDA ie. New Drug Application to
FDA with all the clinical trial data for their
review.

Kalindi : Can they ask for additional data il
required?

Aditya : They will thoroughly study and
review the submitted data and il not satisfied
they can ask lor additional data.

Rugved : When is the permission to market
the drug is given?

Adilya : After lully satisfied FDA or DCGI
gives the approval. That's the moment of
celebration for scientists in that company or
govl. mstitute! This moment can come after 13
years once you starled the new drug
development.

Sushrut : That's why these drugs are costly as
they have to recover the cost ol failures also.
That makes sense.

Aditya : That's why these new drugs are
patented and after FDA approval, exclusive
rights are given to the originalor company or
institute for certain period of time. Nobody else
can manufacture these drugs till their patent is
expired.

Ujjwala : Now onwards whenever | consume
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any tablet, capsule or take any injection | will
gratefully remember tremendous painstaking
efforts put into that medicine!

Kalindi Mumma, one day you will
remember me also in those contributors for new
drug discovery!

Ujjwala : Why not beta! | will be glad to see
you in that list of great scientists! Having done
so much drug discovery, lel's discover the
pleasure of a cup of tea!

{ Evervane laughs)

Kalindi : Aditya Kaka, 1 am curious to know
who had discovered the first novel APl in India?

Aditya : The credit goes to Upendra Nath
Brahmchari of Campbell Medical College,
Kolkata. The name of the drug was urea
stibamine. It was discovered in 1923 and used
for the treatment of leishmaniasis i.e. kala azar.
Many lives were saved using this drug.

Sushrut : India has created a huge network of

research institutes after independence. In these
laboratories a lot of research must be carried oul,
| suppose.

Aditya : Yes. No doubt about it Kalindi, can
you name few of our prestigious research
institutes?

Kalindi : I can for example. Central Drug
Research Institute CDRI. Lucknow, National
Chemical Laboratory, NCL Pune, Centre for
Cellular & Molecular Biclogy, CCMB
Hyderabad.

Aditya : Very good. These and other such
institlues come under the umbrella of CSIR,
Council of Scientific & Industrial Research,
Govi. of India. Of these research institutes CDRI,
Lucknow has played a major role in the novel
drug discovery!

Sushrut : How many novel APls. India has
produce of so far ?

Aditya :
drugs.

16 chemically synthesized new

Sushrut : Number appears to be small. But

considering arduous path of new drug discovery
il must be fairly good.

Aditya : India has made some mark in the
discovery of novel APls. Bul we have to
accelerate the pace of new drugs discovery
programme.

Sushrut:
economy, we are lacing intense international
competition in all the fields.

Aditya : In spite of this our CSIR - CDRI has
done an excellent job in new APl development.
Out of 16 novel APlIs, 8 are discovered in CDRI,
Lucknow. Pt. Jawaharlal Nehru inaugurated
CDEIl in 1951 with a vision to strengthen &
advance the fheld of drug R & D.

Kalindi : Kaka. all these 8 novel APls are
available in the market?

Aditya : No. Out of these 8 drug molecules

Especially after open market

discovered by CDRI only 3 drug molecules are
being used. Four molecules were never marketed
in spile of transferring the technologies to private
companies.

Kalindi : So sad! | can imagine what the
scientists must be feeling who have discovered
these drugs! lis' like making the movie which
has never seen the screen of movie theatre! Very
very sad, indeed!

Ujjwala : Aditya bhauji whal are the drugs
which are discovered by CDRI, Lucknow and
now available in market?

Aditya :
oral contraceptive ormiloxifene was discovered
by CDRI in 1975, It was licensed to HLL
Lifecare Lid. In 1992.

Ujjwala : Are these pills called "'Saheli'?

Aditya : You are absolutely right vahini. It's
used in family planning.

Rugved : Which is the second one?

Aditya : It's market name or trade name is E-
Mal. Chemically it is alfa/beta Arteether. This is
anti-malarial drug. It's used lor cerebral malaria

World's {irst non-siteroidal female

as a second line treatment for chloroguine
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resistant cases. This was introduced in the
markel in 1997,

Sushrut : Which is the third one?

Aditya : This one 1s also antimalarial drug
Bulaquine which was discovered by CDRI in
1984 and was introduced in the market in 1999
under the trade name Aablaguin.

Sushrut Our priorities of new drug
development appear Lo be different as compared
to international scenario.

Aditya : There you are! You have rightly put
it. Depending upon the diseases prevalent in our
country priorities of new drug development were
sel up in CSIR institutes especially in CDRI,
Lucknow.

Kalindi : Kaka, Whal are the other drugs
which have crossed all the stages of drug
development but were not marketed? Discovered
by CDRI.

Adilyva : Centimizone for treating thyroid
disorder discovered in 1962, Cenlbutindole -
1973,
Centpropazine - antidepressant discovered in
1972,
discovered in

antipsychotic  drug  discovered in
anesthetic
iodide -
1974.
Chandonium iodide was commercialized but
abandoned lateron.

Rugved : How do you remember the complex
names of drugs kaka?

Centbucridine - local
1982, Chandonium

skeletal muscle relaxani discovered in

Sushrut : Don'l forget that he is a professor
of Pharmaceutics! He has to remember the
names and their chronology of discovery!

Aditya : 1 can'l forget the contribution made
by CDRL.

Sushrut : You have visited CDRI. Isn't it?

Aditya : So many times. Attended many
pharma conferences also. Excellent R & D
facilities. | have a tremendous respect for that
imstitute. | am sure its' going lo contribute
significantly in our luture new drug discovery

programme. I've no doubt that it's one of the

premier institutes which will contribute for our
Self Reliant - "Aatm Nirbhar Bharat' programme!

Sushrut : 1 vaguely remember that somebody
told me that Hindustan Antibiotics Pimpri, Pune
had discovered some novel antibiotic.

Aditya Yes. You are right. Dr ML
Thirumalachar discovered an  antifungal
antibiotic in 1966. It was named afier Hindustan
Antibiotics 1.e. HAmycin! It was isolated from
the organism Streptomyces pimprina. Hindustan
Antibiotics became sick and manufacturing was
discontinued. This was ellective against skin
candidiasis.

Kalindi :
institute  of

Kaka, last year | visited Indian
Technology - [ICT,
Hyderabad as a part of study tour. That is also

chemical

renowned institute for drug research.

Aditya IICT. Hyderabad discovered
methaqualone which is a sedative in 1951.
Presently it's banned in India being a narcotic
drug. But il was extensively used in other
countries. There is one more drug, pain reducing
- analgesic enfenamic acid discovered in 1964
and commercialized in 1981, but it is abandoned
later.

Sushrut : 1 heard that there was Hindustan
Ciba-Geigy Research centre. in Goregaon,
Mumbai dedicaled

research.

lo new drug discovery

Aditya : Yes. But now it's closed down. The
company is also taken over by Navartis. This
centre has discovered new antidepressant drug
Nitroxazepine i 1972 which is in the market
under the trade name Sintamil.

Kalindi :
are before 2000 Are there any new drugs
marketed after 2000 or recently?

Aditya : You know Kalindi, the pace of new
drug research is very slow. You cannot expect

All the examples you have given

every year a new drug will come in the markel.
Kalindi : Yes. | agree with you.

Aditya : Two drugs were commercialized
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post 2000. One was discovered by Zydus Cadilla
in 2001. This is Saroglitizar - ant diabetic. It was
launched by them in 2013 with a trade name
‘Lipaglyn’.

Kalindi: Which is the second one?

Aditya: Indian pharma company Centaur
collaborated with Cyto Tools Germany around
2005 with the
Diperoxochloric acid - DPOCL which was
launched in 2020 under brand name WOXheal.
This is used for diabetic fool ulcer.

Rugved: You are great Aditya kaka! You have

and came out molecule

literally taken us for a tour of new drugs
developmeni process and new drugs developed
in India.

Aditya : Vahini, can | have a glass of water?

Ujjwala : Yes. Sure Let him take a break
from this virtual tour now.

Everyone : Okay, Okay, Agreed.

{ Music)

Sushrut : If we wanl lo accelerate the pace of
new drug development process to make India self
reliant, we should know our strength.

Aditya : As you said, largest no. of youth is
our strength. It's applicable to pharma sector
also. We are competent in complex chemical
synthesis. We have groups of intelligent &
dedicated scientists. We have huge low cost a
skilled manpower. We have a large network of
research institutes under CSIR.

Kalindi : Do they carry oul novel drug
discovery research in all 38 labs under CSIR?
Aditya : Of course nol. In these labs.

Multiple types of research is being carried out
but in some labs parallely new drug discovery
research is also going on, like in CSIR-IICT,
Regional Research Lab., Jammu-now renamed
as Indian Institute of Integrative Medicine, CSIR
- Indian Institute of Chemical Biology. Kolkata,
Institute of Microbial Technology - IMTECH,
Chandigarh, National Chemical Lab, Pune.

Industnial Toxicology Research Centre, Lucknow
and many more.
Sushrut : We have a tremendous R & D
capabilities distributed throughout India!
Aditya : No doubt about it. GovL
developed a public private partnership-PPP-

has

model. Govt of India from wvarious scientific
departments of Ministry of Science &
Technology has made concerted efforts for this.
It is Dept. of Science & Technology - DST.
CSIR, Dept. of Scientific & Inudstrial Research
- DSIR, Dept. of Biotechnology DBT and many
more.

Sushrut That's' great! Collaboration
between public institutes and private companies
will pave the way for the New Drug Discovery
and Development programme.

Aditya : All the public private partnership
programmes schemes, projects of DST, CSIR,
DBT have made a noticeable impact on
promoling research, technology development,
industrialization and overall development of
pharma industry. We are also tapping our Indian
marine resources for the discovery ol novel drugs
under Ministry of Earth Sciences.

Kalindi : Kaka. Any novel biotech drug from
India?

Aditya
Biocon, Bangalore ltolizumab in 2013 for
psoriasis and Nimotozumab in 2006 for head &

: Two monoclonal antibodies by

neck cancer. This is also wvery significant
achievement!

Sushrut : Every one of us in public sector
and private sector pharma research institutes
have Lo pul our heart and soul into the New Drug
Discovery & Development programme and make
our India Sell Reliant. Aatm Nimhar Bharat.

Aditya : Very aptly said Dada!

(Music)

- Bipin Deshmane
bipindeshmane @ gmail com
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Paul G Hewint: Learning to distinguish
berween closely related concepts is the challenge
and essence of Conceprual Physics.

Heat and Temperature

Homo erectus about 1.9 to 2 million years
ago learned lo control the fire intermittently.
Where is the evidence? Archaeologist discovered
microscopic traces of wood ash and heated
artifacts found at sites like the Dauters of Jacob
Bridge in lsrael, dated to around 790,000 years
ago. But clear evidence of habitual hire use
comes later, from around 400,000 years ago
when [ire was becoming a regular and consistent
part of daily life, with much more numerous
traces [ound across many sites in Europe, the
Middle East, and Asia. Modern human found
application of fire (around 164,000 years ago)
such as to heat-treat stone for making tools or
surviving ice cycles, indicating a more
'systematic and advanced' understanding of heat
and its properties. Homo sapiens from stone age
certainly did not know aboul "Temperature' but
learnt that 'warmth' passes from blazing object
to or freezing bodies or stones.

Il you touch any hol object, the warmth
passes in our body, that does not mean the object
has 'stored’ heal. We commonly hear about heat
sources, not heat ‘banks’ but atoms, or molecules
of the hot object are in rapid motion. The motion
of particles could be linear, rotational, or

oscillatory or even combination of these,

From Caveman Fire to 5-Star
Cool :
Journey of Heat Transfer

The Evolutionary

Sanjay Jahagirdar

because of which they possess kinelic energy.
The average kinetic energy of the individual
particles produces an effect where we can sense
warmth. The quantity that indicates warmth with
respect to some standard is called temperature.
Thus, to quantify the amounl of average kinetic
energy (loosely speaking gquantifying heat) we
use this physical gquantity, simply defined as a
measure of average Kinetic Energy.

Once any physical guantity is perfectly
defined, then il's easy (o understand every
phenomenon related to it. Effective application
of precise definition leads us to perfect under-
standing of physical phenomena related Lo 1L lel
us understand through questions and answers.

Q.1 Is evaporation a heating or a cooling
process?

Cooling process! As the molecules having
higher kinetic energy leave the liguid
surface and less energetic are left behind,
average KE drops.

0.2 What about Condensation?

Healing process! As the molecules having
higher kinetic energy return to the liquid
surface there by average KE increases.

0.3 Water boils at 100" Celsius. Is it
heating or cooling process?

(A Naughty student may ask teacher Lo put
hand inside boiling water to find out!)

T || =T vo3h 1) ve



It is a cooling process at 1000 Celsius
Dear students you may be knowing answer
of the following:

(0.4 Why trees shed leaves during winter
and acquire during summer?

0.5, In tropical countries, on a hot day
your pet dog is seen panting. Why?

().6. What are the different units of

temperature?

Q.7. Your favorite comics character
Supandi, sends absent note to his teacher
that he is running with 100°
temperature. What will be your witty

Celsius
comment?

(0.8: Some deserts, such as those on the
plains of Spain, the Sahara in Africa, and
the Gobi in central Asia, reach surface

temperatures of 60°C (140°F). Too hot
for life? Google to find the answer.

().9. Nature has provided a perfect
thermostat (4°C) at the bottom of frozen
lake for fish to survive. How?

().10. How polar bears survive in harsh
weather with mercury dipping even
below -50" Celsius.

down. Now where the heat has gone? It must be
given away lo the air in vicinity. Now consider a
thought experiment. If a wvery hot tungsten
filament is kepl in a vacuum, ensuring it won't
lose internal heat energy due lo conduclion or
convention. What would happen now? Well, still
it will lose it's heat! Dear students you must
realize that there are three ways through which

spontangous  lransfer ol heal happens-
conduction, convection, and radiation
respectively.
Conduction

Any solid object conducts heal depends on
the bonding within its alomic or molecular
structure. Solids composed of atoms that have
one or more "loose” outer electrons conduct heal
(and electricity) well. Metals have the "loosest”
outer electrons, which are [ree Lo carry enerzy by
collisions throughout the metal. That is why
meials are excellent conductors of heal and
electricity. The order of best to poor conductors
is - Silver, copper, gold. aluminum, iron, wood,
wool, most liguids, and gases. Poor conductors
that impede the transfer of heat are called
insulators. Unlike the electrons i metals, the
outer electrons in the atoms ol these insulators
are lirmly altached. (Students, have we uvsed
definition of temperature, while calegorizing the
type of solids depending upon how efficiently

they conduct heat?)

For two things in thermal contacl. heat Mlow
i5 from the higher-temperature substance to the
lower-temperature substance. Heal never Nows
of itself from a lower-temperature substance mto
a higher-temperature substance.

If you have a hol iron object and another
cooler object keptl in contact with it. Naturally
the heat will Mlow. If the second cooler object is
removed, after some time hot object also cools

Picture: Google image of devotees of Lairai walking

on red hot coal. Why do they not burn their feet?
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Wood is a good insulator 1.e. low conductivity

despite high temperature, which is why
firewalkers can walk barefool on red-hot coals

from firewood without burning their feel.*

Convection

Convection is the transfer of heat energy in a
fluid (a liquid or a gas) primarily by the actual
movemenl of the fud itself.

When a [Nuid, such as air or water, is heated
from below, the part closest to the heat source
expands and becomes less dense. Because this
warmer, less dense [luid is lighter than the
surrounding cooler fluid, it rises. The cooler,
denser fluid then sinks to take its place, where it
is heated, expands, and rises again. This
continuous cycle of rising warm [luid and
sinking cool fuid creales what are called
convection currents. This method is the primary
way heat is transferred in all fuids.

Example in Nature: Convection currents in
the atmosphere are responsible for wind. Warm
air over the ground is heated, rises, and is
replaced by cooler air flowing in from nearby,
crealing breezes.

Example in the Home: Heating water on a
stove or using a furnace to heat a room relies on
convection. Hol air rises from the furnace venl,
cools near the ceiling and walls, then sinks back
to the floor to be reheated.

Convection heat
the most

effectively  lransfers

throughout a volume, making it
dominant form of heal transfer in hiquids and

oases.

Radiation

So, what happens to that hot tungsten
filament in a vacuum? Il cannot lose heal by
conduction (no air or solid to touch) or
convection (no Mluid medium o create carrents).
It still cools down because of the third, and most

fundamental, method of heat transfer: Radiation.

Radiation is the transfer of energy by
electromagnelic waves. These waves, which
include visible light, radio waves. and crucial for
heal transfer-infrared waves (thermal radiation)-
do not require a medium (matter) to travel
through. This is why you can feel the warmth of
the Sun, even though it is separated from Earth
by the vacuum of space.

Daily Life Examples of Heat Transfer

For centuries we have been using various
gadgets those are based on three modes of heal
transfer- gas stove, iron, heater, fireplace,
Geyser, Refrigerator, fan, solar cooker, Toaster,
Microwave oven. (Students can add more
gadgels)

Children why should we leamn Physics?
Besides understanding the basic principle that
makes the gadgel work, i) we can do markel
research to zero in on the efficient gadget or
ii)we can make it more energy efficient to reduce
carbon foot print. | would like to give an
example of refrigerator. The star rating label that
we see on Lhe refrigerator is provided by Bureau
of Energy Efficiency, or BEE, in India. It is a
regulatory body to help consumers quickly
compare the annual energy consumption of
models with similar volume and [eatures.

A refrigerator's star rating (2-star, 3-slar, 3-
star, etc.) indicates its energy efliciency, with
higher stars signifying lower electricity
consumption. The evolution from lower to higher
slar ratings 1s driven by significant lechnological
advancements and design changes that reduce
the amount of energy needed to keep food cold.
The difference between a 2-star and a 5-star
model can often translate to up to 50% less
energy consumption for the 5-slar unit over a
year!! Children, would you like to buy a cheaper
one or expensive one with less carbon footprint?

To make refrigerator more efficient, we musl

look for the key components - Compressor, the

T || e vovu 1 9%



insulation and internal circulation of cool air
from [reezer lo other compariments.

The compressor is the heart of the
refrigeralion cycle and the largest
consumer of electricity. In zero or low star

single

refrigerators, compressors run at a single, high
speed until the desired lemperature is reached,
then shut off completely. This constant on/off
cycling is inefficient and uses a large burst of
power each time it restarts.

While in

Compressors modulates its speed based on the

higher star rating, Inverter
cooling demand, ambient temperature, and how
often the door is opened. Instead of shutting off,
it typically runs continuously at a lower speed.
This avoids the energy-intensive starl-up surge
and maintains a much more stable internal
temperature, leading to up to 50% reduction in
energy consumplion compared to older fixed-
speed models.

We need improved Insulation and Seal so
that interior is maintained al set temperature. If
any leakage will load compressor.

Optimized Cooling and Airflow Systems by
distributing the cold air more efficiently with the
help of multiple vents or dual cooling system one

for the deep Ireezer and one [or the rest of the

[~ A\ Jiziea lkdl

fridge. Also providing double door helps to make
more efficient while prevenling mixing of air and
odours.

Efficient Defrosting is also a mandatory
process in the relrigerator. Frost-free (automatic
defrost) technology historically consumed more
energy, bul newer syslems use smarter sensors
and heating cycles lo defrost only when
necessary, minimizing the temperature increase
and subsequent re-cooling effort.

Children would you apply mind to think of
novel methods to make heal transfer gadgels
more efficient?

Fool note: (*Please do not attempt this
adventure: Deviating from the topic, we hear lot
of stampedes that are happening in India,
especially at the holy places. | wonder whether
the blessings received by a us as a devotee from
God/Goddess depends wupon the distance
between the two? Requesting children to educate
everyone in the family and friends too o
maintain discipline to save lives of near and dear
ones.)

- Sanjay Jahagirdar
GSEAC Member, DoEF & CC,

CGavernment af Goa
sanjayjahagirdar2(01 2 @ gmail.com
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800 tonnes BOO classrooms

We generate more than 800
tonnes of waste every
day in Goa
This is equivalent to 800
classrooms full

of garbage per day. J
b 4

. N

When we carelessly generate
mixed waste, a toxic Liguid
called leachate’ leaks out of it
This liguid is dangerous to
humans & the environment too.

Leachate is polluting aur

drinking water
el .
N

Do you know that energy can & |
should be produced from

waste? But only when WO
segregate your waste properly! J
"

PO YOU KNOW?

N

s !

-f'h-f

The burning ol plastic
generates dangerous gaseous
substances such as ‘dioxins' &
‘furans’, they can cause
diseases like cancer. 50,
burning of waste is bad for our

\f:falm and isillegal too /

Thousands of animals & marine

life die every year due to us

carelessly throwing waste onto

'\Q& Land andlnrﬁwamrhudlm.‘/'

-

8-

B5% ol the waste we produce could be
recycled. This means that it will not énd

\Li}-flaUrldhllurdumpsiTe

You don't need to just rely on the
Panchayat, you can also give your wasta

\rtreﬁ Iy toarecycler /

NEED ASSISTANCE? you MAY PLEASE GET IN TOUCH WITH...

Goa Waste Management Corporation, Saligao
for assistance or more information on waste managmant or to book your visit to Saligao Solid

Waste Managment Facility -

Shashank Dessal - 9923326872 Somir Notekor - 9922815596
Emall: contoct @ rerowastegoo.com

Zero Waste Goa
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NEED ASSISTANCE? you MAY PLEASE GET IN TOUCH WITH..

Goa Waste Management Corporation, Saligao

for assistance of more |nformation on waste managment or to book your visit to Saligao Solld
Waste Managment Facility -

Shashank Dessal - 9923326872 Somir Natekar - 39228155596

Emall: contoct @ eerowastegoa.com




