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utschmidt, C. Arden Pope III, Isabelle Romieu, Jonathan M. Samet and Kirk R. Smith, 2004
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qror

qUT TELTAT HEAT ZAT TEUUT=AT T=E HISAT FHEAAT 1€
T ARTT AT, FAT TSHVTAT HTLUT TEHTAT FiA€qL
AR @Teter Ay faett e,

ATETT ATE
AT ATOT ATFECAA T AT ATgqh ATEAT Mg Ao
qeTH ATAST (A ATgAT=AT STATATHS @IS ATgqehlaal a18
ATAT 3ATg. AT AU T 00 § HLY & ATG ITYA 30 ¢ o
HET ¢ & M@ Al AT ATAL ATEd ATerar arior Aty
THTLAT ATSATAT FRAdT TG AF(A. F 3.9 T 3.3 7
[T 3T, ATASA o9 (ST A T ST q=oiiaha argarH
TR ATTHF FLEL ATE % AGAL, T ATCATHT ATEATH]
HEAT Q2% o ATEHAT 3g. HINS AT TLTELT TS Yo 0
(@FTATANA &) Tt aTe ATAT 7.

A 72 3.2 AT 200 9-2 0 oW [UATHIT ATETF.

2500000 -

2000000 -

1500000 -

1000000 - //

500000

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Vehicles aret

| —e— 2w —=— Car/Jeep —a— 3w —<— Total |

(et 9 4, )

T ¢} ATE TATSATANT, 0¥ % TATNT ST Y % G AT

ST ATEH ATed. AALATTLATE, TOATT TeAF Qooo
HTOTETHTT ¥\93 GTSRIT ATST $Ed, FOTord Tedeht 3 AT

THHT FeaTd SAad. SHId 3.3, 2 T FATHT, AT AT0! F A%
ATEATAT HEI=AT AT et T 37T,
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AT %, 3.3 TUATAI farferer Iresri= YT

2w
74.3%

CarlJeep
15.1%

/I 3w

3.2%

Taxi

0.7%

Others
0.6%

Tractor/Trailer Stage carriage

1.4%

Contract 0.3%
Truck School bus carriage
1.6% 0.02% 0.3%

Del vans
2.4%

(st o . 4, )

(T H.3.3: 00 9-30 2 0TI TUITHLTA ¢ 0 0 o HTVHTHIT STHAA
AT THTOT

S 500 ~
"% A a3y B451 A4r3
S 400 - A413
o A-384
S n-30g 7 3474359
8 300 4 A302 A-315
=
s 200 -
o
8 00 |
S
> 0 T T T T T T T T T |
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
—e— 2w —=— Cars —a— Pvt. vehicles
(st o 4, )
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faeay fay sIaed (WSA) =aT AT diqaTT, R o o & ATt
(ST . 3.%). AIEATAA Tl THE AZL=AT qAd o
9ET T ITHEATH Tas = AT a AqAg gid. aa, I7
FEATATTATE o TG 30 T O AGLT=AT ATS e
TATHT ATZATAT ATT HATd HIST 3T,

AFH(T ® 3. fafere srgraeie argqent=ar areaqi oo

0,

100% i B 5] [o] B
90%

80% G - . R

70% | | B 31 20 35 35 -

o 31 SN us 4
60/0 34 31 5 5] B 43
50% 5 Re| bs| H — I n

0, 20 9 g |
40% g I L IN-RERni
30% I ] g H u =

. B
20% 34 34| [HI

127 26 27 26 26 26 o7
10% 22| 2 22 A 2l o

0%
& Q{z} § 'Q‘\} 0& o’bb é‘é’\ N 0@6 & e}é A sz}‘\ & e}§ >
O ¥ 0% 0 & 0T @ 2 N O & QN

VT F S S ‘l-b@\ O

@)
%Qé\ ) P C}&

||:| Walk @ Cycle O2w O Public Transport @ Car O IPT|

(T WSA, R00¢17)

R0 o< AL WSA T 98¥ T78E [LasT AT 97 TAT e,
SATHE ST SERT ST %0l TUIT § ATT ATHRETST Bh %

THH AT, ST §aLTATE U&7 Il Aoy faeet toaar faade

FHT Sed (3MHA F 3.1). TBUAA AZLT ATAS[4F
ATEQ AT ATLATIAT ATEATATHT T AT ST TeTH FHLoTH
T TS e,

17:WSA, 2008 Traffic & Transportation Policies and Strategies in Urban Areas in India, Wlibur Simith Associate, URL:

http://urbanindia.nic.in/moud/programme/ut/Traffic_transportation.pdf
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AHTT F 3.4 IATATA (AT AZTIAT aHEAT HCAT TN § AT AT CAH]

[ =
= 50_4443
© — — 39
=] . _
8_40 33 4,
o - 26
o 30
— 20 18 17 16
- 16
4 20 {W 313 "
(2] 9 9 g
2 3 3
G
5 I000nns?2
°- IIIII:UI T I-_I T T I-ol T T le T T I-_I I-._'I
— e @ = O E B O E =T wm E n @ o= s = e
= sSE5EEs55€8585888s3e8£82£¢85
D'omq,ms-c.g’sn_xIm_cm%_c_:‘f%mwu)
S 22s s § 2= gm T =P e S 52
=50 3o S s = = D <
2 F ES < 3 E
o =
o

(F3F WSA, R00¢)

qAET ST TUITT Tl grd. WSA =T HISOfETe i

F. 3.% Hed QUATELEY 3% Agaiaid ATEqE Hie AT el

IMETATITT AT e,

(T F 3.%: ALATT MEHLT ATTR=AT FiS AT MG

0.50 -
0.45 -
0.40
0.35 A
0.30 A
0.25 A
0.20
0.15 A
0.10 -
0.05 +

Index

0.470.47

0.00 -

Delhi
Mumbai
Varanasi
Bangalore

0410.400.40
037037

Kolkata
Chennai
Hyderabad

0.330.330.33

Kanpur
Guwahati
Bhubanes

Congestion Index

0.310.300.300.300.30

Surat
Ahmedaba

Jaipur
Nagpur

Raipur
Trivandrum

Hubli
Patna
Gangtok

0.230.230.2302l
*“~0.200.200.200.200.20

Pune
Bhopal

Pondicherr

0.17
0.13

0.10
0.070.07

o
=}
s}

Bikaner
Amritsar
Kochi
Shimla
Madurai
Panaji
Agra
Chandigar

(@3t : WSA, 2o o0c)

fafaer THe=aT ATEATHYA qTeL TS

3.9 9&X TE0ATT ST o,

AT THTOT q<hT

18: WSA, 2008 Traffic & Transportation Policies and Strategies in Urban Areas in India, Wlibur Simith Associate, URL:
http://urbanindia.nic.in/moud/programme/ut/Traffic_transportation.pdf
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T 3. ¢ ATy Jahe=ar argiAeA aTey TSOMAT A THT (2/ )

2W 3W 4WG 4WD  LCV HCV
P GIE ?24.% ©g.2 0% 2.5 2%4.¢ %343
ENCT]
TAFTEE. bodk.Y Yol 23%.9 .8 ’I4.% R30%.3
HREIEICE SR AR 939 4.2 ¢ 3364 I49R
ClE) R%3o0.0 RU¥Y.9 R0.% 1R.¢ 430l 3337
(V= WAL, T0)

AT 3.0 Hed AT THTT=AT ATGATHYA T8 TSUMTAT
9. TH. ¢ o gIThuri=T agary faeft g, Sase are (.

1. &1.) RFTaT A1ea staedTHqes A= 91 TH. o Ieasiard
THTT € &% TGA ATIBATS FATH 9 TG ATATAT HH

EIRGI
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A F 3.0 Tt TRTT=ar ATEATHYA IeATST oAt 9. UH. £ o gierhor= T/

. TH. ¢ o giorori=

2W
13.3% 3W

4WD
0.2%

A4WG
0.0%

HCV LCV
66.0% 12.5%

(F=F: T.A.97, Tor°%0)
I I TSI o=t Ard= FATor A= fagw:

SATHATT SATTAAT AT ScEST HIHTAA S ATZATATIA
ST ST /ST JHTOMT FHT ZIq 318, 00 g AIEaraie
9 ¢ TETTTehT U g, o g1 Mawmaett Areardia arehr=am
IETT=AT AT Teft AR AT AT 32,

T HE=T FAAUTTATL 2280 d 2o 0\9 T TLHTT
ATLATATA ATET HAT 30 TAAA d &< AL (R.§ TL) TANT
ATEAT 3Tg. TL ATAALSAT FTal HIATHES ATATT SATTATT
BS-II &rfor BS-II T MIwma«t sIqaT Ieatsid gromm=m

AT T 3%\ UEAT ¢.¢ TEAT ATee 3Tg. AT THEA
[ERERLRICEP IV E R C RIS

19, city bus supply index: is formulated as, Index = City Bus fleet (public + private agency operations) for 1, 00,000
population)
20 : Assuming size of 2w: 1.4 m2, Car: 8 m2, Bus 36 m2, Truck: 56 m2
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A 3.¢ HeA ATEATAT ATHA Frearaelt A =t
FAATL IT@AAAT 3T, ATTATE ¥9% AT AILATHAT
TEUHTHT (ATHTaet SHATT AUATIA A g d, SATHD AT
EECLIEACH

ATHIA F 3.<: ATEAT=AT AT HTATIET THT 20 ¢ o AT ATHT
AT

Post 2005

36% Pre 2001

47%

2000-05
17%

(e . F. 37, )

TEATALNA & g UI.UH. § o A TROT=AT ATE TSI HgeaT=
H&Hg! G1.TH. ¢ o ST ATEIATST HTLUNHT SHAT. TL 3AL
EATHE SCATSTd g IOTAT eferhorT= THT 4-2 % g, T
AT groTTe 1.UH. Q o = IS GTAT SHIT . 3.9
e T 3Tg.
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AT *. 3.2 TLUA. ¢ o eI [Afaer eATwga grome 3casia

PM10 emissions

Road dust
56% Construction
5%

Street sw eeping
Agricultural 3%
pumps

6% Open burning

1%
Crematoria
0%

DG sets
3%

Commercial

Domestic ~ Industries | Transport
% 5% 5% 7%

(Fa: 9.9, T07)

A1 WA, (Air Quality Monitoring cell, 7.9.49T, T0)
TIAT AT TALAMTIAGT g F AATA Al 3T FHgaT SATTOT T
TEATAT AT IZUUTHET HIST ATET 312, THIL TZH0T A0
ATE s TIUTHAT ATET ST FHHT AT T ATgATo4T

TEETE Hob gAT SSUITAT b= THTIT AT AT, THH

TFFAT TETAL ATEATHT 950 STEd, AT, 9. T, o
EATHOT ITHTSTT SIOAT= THTIT ST FEUTST= AT € WY &
=/ Y A FAT TEATAL ST AT b
THTOTSTTET STE T ATe FHT ATATHS ATRATIA Icatord
SIOTT=AT 9. TH. ¢ o g™ JHIT ATE (ST HHT FZ0rs]
ATYTIOA: § R R & A/ AY (T HETANLATIHT, R0 ¢ o) TAh
M. ATEATH gIOTY IFHUT LGUATHATST, THTTOTT I €
TIH SHATT AT . T AT SHTEATTATEATST A AL

FIOTAA IATT TTSAA Il AT I,

IELTT AFAHT AT, TAAATAT ATgd IARTHS TSATHE]
U HEeATd 4% 9 3llg. AT aargdi=l are To-Has
FHLEATAT AR[A 214 g, SATHS AIATERT IBUABI ITA
ST T ATl TEaTLaT qT0T 92 ATal. ATorh=qT HIBTd
ATl G 9 TBUEBIT SARTT F19 ATE ATAT g, ST
ST TUUTHET TTAT I Sl THAT a7 A=t Hord
AT HI3T g, FTA TLAE I ST 07
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o o
TETARILAT T =aT gald ad T8, T FATHTT GTAT=A1
SRS ATAT IHSATAT A=AT TS(1a< A= TOH

A,
fAEagiaed STt ST HiedT, BT &7 T0T=T UF &id

g, T FTATIRT [AEHE! ATAATAHAT GO AT &
et red. Fgwe T e ¥R fAeweaiodt o w7 ¢ -
3 ST ILAT A, SATHEA <R & [ a9 sq)T
STHTOTT 9. TH. o g[erahor Icaiord shel STTaTd.

(901 /.. 97, =T El Sgater). ST 715 IAWT g A F
AT Ih T Tlgl ga=AT TGUUTHTST o TG

SERTTE A HILO A 2.

qHT . 3.2 00 ATfor TAoEy-fei=ras wefler STIT=1 AT=aT THRRGare aaary

o IETHAT TFHTT FRETATHT TEAT
o7 q1S 93

qeTH

RG] At
IEERBEEEES HqTS %

HeqH ER

Adgld ERGS

(F3: H.A.9T, )

TR AT, HETH AT HISAT JTAWTAT AT
ATHH L 0, %Y ST ¢ ¢ ¢ TA/AT STHATH HIAA ST
ATATLEL AT SANTHEA Icdtord g o1 PM 10

GRATHRITT THTIT 30 3 A/ ATE.
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TSI T2 TheaTa TEUT=T A=t et St LPG |HieET

THATHRS ATAT TGl ATTSTGIHET TTZUT AT TAEATATA

SYAH SATET ATILATA. 3T: ATEE, Ll 3. AELA T

ATTSTESTTHYT IS g IOTAT I AT THTIT T<HT .
3.3 927 R o=

TR F. 3.3 TG ST ATTSTESATHYA ST HATAHT T AT THTT (27 / F)

5w anfr dgm ywe. MUA. &Sl Tt LA,
HITSTE, FHT &3 93¢ ¢o 7208
TAT, BT 3 % 3 0
HTTET, LPG Y 4 29 3
Tar LPG %3 < 3 %
TEMATES (AT ye ¢ Ky ghol
TFT HATETGT IS LYy 2o 2% EELAC
T TAL IS %Y & 3% 6 R

[t. ww. (particulate matter), . =T. (sulphur dioxide), #T (oxides of nitrogen), FT. |T. (Carbon Monoxide)]

(V3 /A9, T0)
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SFIAF. 3.9 0 THI IASATHY ATTSTTSTHETA Ieeoie
AT AT AT [AHRIET 20T |12, <R % 9. TH.
(Particulate matter) & AT%E SAAATIA HHIIT Eld,

AT F 3.9 0 ML T AMTSTGT AT SUT SAATTHS IcAToTd
ATATTT TZUHA AATHE AT,

100% -

80% A

60% A

40% A

Emissions (Tlyr)

20% A

0% -

PM S02 NOx
B Slums Kerosene @ Others Kerosene O Slums LPG
O Others LPG B Slums Wood

(F=H: F.7.97, U1, R0 90)

STAETE SATAT [A=T T 9L QUATHET AT I
forezeredl=t HeAT qATL 3,0 0 0 AT AATAET ITZW T2,
HieH, WA, gleeq 3. IT GHTAL gIal. AT T3
THTOTAL A SATAET A ATIL S Za=AT oAy THomH
Al QO /HAAT(R 0 ¢ o) 7 FHeAedT AT 378 o=
Il T, AT THTTAT FATHET TABITH 0% 7 / I Taqh
H.UH Qo AT IS BIard.

fRaw ey
qUT STETA SATTCTe fa2d e ATal. 9q MY F T
FEET T SARTTETST AR TEsr= T HT T Teg

ARTAAT ST, GTEHET ATATHATSAT FHTBTT T TR
ST AT faea AT 7 fAsrE TS aRETETt we

ST, AT ST AT ST ATIL g1 qgoadT
TEAT, TS ST Tiew AT AROTAT AT fasr geagar
ATEY FeT ST, st aammey fffe ST e s gaqey
IS ZIOTT=AT TG THTT 30%.% ¢ a9/aY Ta g
(F.7.9T., T R0 ¢ o).
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TTTRTH A9

IETT=AT FTATSATALNA TAT T LT T AT IHqE arehifges
JTEHTATSAT HIHTATA AATHET TAE ATE ATAT 3Tq. TEHE,
STTTORT AieH, SATIATAT FHILA AT=ATHEEAT HISAT
ATTFHTATHS GATRIT=AT GEAHET ATE I Mg, o
LRI R eI CIPEIL R ERE L R ERINIEECAECAR EI]

AT AT, ATEFRTH ST FIHTHYT TTBITE € 39,3
TA/AY TqH LA RO JeATSId 2 Iard.

T TRITTETE IO T T5Uh= Scsid @It S,
F. 3.99 e ITEAA L.

ST, F 3.9 9 AT TZUHRAT IS ST

NOx emissions
Transport

92%

Agricultural
pumps
0%
Crematoria

Industries
3%

Domestic

Commercial 2%

0% 2%

0% 1%

(T AT, QO 209 0)

TEATAEN AT aTedh g T.UH o geArRur=ar areranat
HEATH LT . THE HILGTARTL, T[T SN 3TH AT
TZHgl PM ¢ o ST ATETETAT AL STEATA. ST SATHYT
ST B IOTTAT eferhori= THT0 Y- % 3. AT
HUATHTLET Y TS ATe 0 HEA Icaford gIorm=T afF =
THTIT FATA SATed TG0 43 % Mg, ATHAL AT &rsr=T

T ST ATeT 3% T2

AT uraw=t g feadt

000 HTATITHA gaHee AehHT o ATTUH THTIT HHT AT
T Iq. 290 ATAT THRT g THTT 55ug/m3 T& AT Flal

T 220g/m® T TR A AT, S o v T
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T Taeer a2 et srgaTe, T R0 Qo

THTOT ST FTal AFT gL 3aT. dae, A=, fRoeft 7

HAS ol TAAT el T2 g THIIT STerFe L.

AT SPM = JHTOT {13 QUATHET 3THT THES ATEq=

el food, QUATA T ST |=TAT BTdeh TIToT=AT A hoTi

,RSPM, Respiratory suspended particulate matter) =
THTOT THTIOT ITAS T STAbdd ¢.4 T aTeed< [eHd.
(TR . 3,97, 3.93 (0 3.2%)

AT, 3.2 Hed QUATATA gar=aT [orar=T Haerah (AQI)
ECNEEIE I Fs

180 -
160 -
140 -
120 -
100 -
80
60
40
20 A

AQl

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

—e— Bangalore —=— Chennai &  Delhi —<— Mumbai === Pune

21 AQI = 1/3 x (SO2/Std + NOX/Std + RSPM /Std)
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AT F 3.3 FAATA [AUTT AT T TTOMTAT GATFHOT=AT TAITAT THTOHAT AT Flal
FITET A

60 90 -
T _ 80
S 50- T
=2 > 70 4
3.
§ 41 z 99
£ 30 E 99
§ 20 T § 30 i
S 10 g 21
n 10
0 T T T T T T T T T T T T T 1 0
O PARREOIRL OS> A D
SRS ESRORCRNXNNNRNNANINSNNN FES S
—e— Bangalore —— Chennai &  Delhi —<— Mumbai === Pune | | —e— Bangalore —=— Chennai A Delhi —<— Mumbai ==¥= Pune
500 - 250 -
. 450 A
T 4004 = R
5 400 E 2001
2 350 - 2
o
£ 300+ S 150 -
£ 250 A E
8 200 - 3
S 100 -
S 150 - S
=100 - =
50 - 7 50 A
0 v T T T T T T T T T T T T T 1
N HO A O O N AL O Q‘ O © A 0 T T T T T T T T T 1
B P D F P OO L L L
S S S S S S S N 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
|+ Bangalore —=— Chennai &  Delhi —— Mumbai === Pune| |+ Bangalore —=— Chennai &  Delhi —<— Mumbai === Pune

(F=sT: CPCB*)

22 CPCB:
1. CPCB, 2000 National Ambient Air Quality- Status & Statistics 1998, National Ambient Air Quality Monitoring
Series: NAAQMS/15/2000-2001, 120 pp. New Delhi, Central Pollution Control Board
2. CPCB, 2001 National Ambient Air Quality- Status & Statistics 1999, National Ambient Air Quality Monitoring
Series: NAAQMS/21/2001-2002, 148 pp. New Delhi, Central Pollution Control Board
3. CPCB, 2002. National Ambient Air Quality- Status & Statistics 2000, National Ambient Air Quality
Monitoring Series: NAAQMS/22/2001-2002, 161 pp. New Delhi, Central Pollution Control Board
4. CPCB, 2003a National Ambient Air Quality- Status 2001, National Ambient Air Quality Monitoring Series:
NAAQMS/23/2003-2004, 157 pp- New Delhi, Central Pollution Control Board
CPCB, 2004a National Ambient Air Quality- Status 2002, National Ambient Air Quality Monitoring Series:
NAAQMS/24/2003-2004, 167 pp. New Delhi, Central Pollution Control Board
CPCB, 2006 National Ambient Air Quality Status, 2004 New Delhi, Central Pollution Control Board
CPCB, 2007 National Ambient Air Quality Status 2005, NAAQMS/30/2006-07
CPCB, 2007a National Ambient Air Quality Status 2006, NAAQMS//2007-08 New Delhi, Central Pollution
Control Board
9. CPCB, 2008 National Ambient Air Quality Status 2007, NAAQMS//2008-09 New Delhi, Central Pollution
Control Board
10. CPCB, 2009 National Ambient Air Quality Status 2008, New Delhi, Central Pollution Control Board

N o @
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(T ® 3.9 FAATA AT AT T TETTAT GATROTIAT THTOHAT S

E ”E 180

2] P

g 007 : s 10 Min
5 150 + Min ® 100 Max
< 100 + NAAQ Max § 88 NAAQ oAg
g 50 F [T T[T TTrTTTTe T T T T ¢ Av S 40 +--¢----¢---- +““* ---- +’ ==k
§ ol Iy Ty g a1 1T |
8 T T T T 1 g 0 T T T T T 1
® S S S 3 & SRS K SIS

& & e Sa S g & & & 8
\\§ & & & x\ﬂ\é\ &
‘\\'Q @ ;\'(’ @

Q\é2 Q\ﬂ&

:’E =

> 350 T \E-, 600 -

ER e

s el Min S 40 Min
£ 1 E o

§ 150 + Max ‘g 300 Old NAAQS Max
S 100+ ¢ 0t 4 4 4 *Avg § W v e 1. * Avg
S 501 S 10

s 0 : : : : 1 NAAQ 0 .

n- b Q . \ E b T b T T T \ 1

) Q ;

o 6@‘?? & Q}%@ \&%® \@Q‘?’ (7 é\sz, prb \%\QQ oe’(b(\ \@QQ,

&{\\&\ \@& N Q ) . d@ Q}@ O N S
& & ¥
Q\& Q\Q
TAT IgUH

AL IO Fa ol HeA e v (Ro o -

R0 0l SATTAT THTUTAT SETAT HqaT a¥ o &g Id i
0T QTEETHE ST = AT UL 7l watq Afe av

)

AFTEIHLT T4

T AT ST AERT A, 3LF. 3.4 e

QUATHE FEIHTO AT THTIMT HATAS & [ach .8

(ET: ST9AT T [AeAor 3T AT SAet ST AT s
R00%-9 0 F AN ATLA THTIT THS FHelol ATH1.)

23: S.B. Debaje, A.D. Kakadeb, 2008, Surface ozone variability over western Maharashtra, India, Journal of Hazardous

Materials, 161 (2009) 686—700
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Wﬁ.sﬁ.i.%%: oragblmw dald ST TATAA THTI:

70 -
60 A
50
40
30

Ozone concentration (ppb)

—e— 2001 —=—2002 2003 2004 —— 2005

GECHECIENERR ALy

et
QUATA I €A T TEUUTHT qTde T THTTOT ITqa HeT 56
STTE 9. 3 0 0 ¢-¢ 0 W TUATSAT hTg! WIRITHET et
TG HAEAUT FHLOATT A, ALF. 3.9 & T g I =,
Ao ANTHET €aet TZUUTHT ITqe T THI0r qTdes (9T STred
e,

30 Qo He T I, UiEau, 5. RFmor= eat qrae]
ATt T80 AT, ATTATE T T, SATAATaE Srfor

g e imedia ea=T IgUUT=T qrqes! THIOT qraes raeT
STTEd ST,

24: S.B. Debaje, A.D. Kakadeb, 2008, Surface ozone variability over western Maharashtra, India, Journal of Hazardous

Materials, 161 (2009) 686—700
L]
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AT %.3.9 %, a1 TZUOTHT qTqa .
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——2008 —=— 2009 —— 2010
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f
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[ —+— 2008 = 2009 — 2010

(939 : U1, H.9.97)

TSI HETHE BT AgTaTgT=aT Flgl qgi=aT €adt THT=AT
qTAG = HAEAU hed, ATHTST TUATHES 3 TATAHEL Tad <
fEae 1 FeaT (93 T 9% fREaT, 3o o)) ATIAR Z201aF

TTT &AATaR! 5l aTdet &4.¢ et (0) T v ¢ =T (U)
TADT FEAT AT, THF ATAATAH LAFTHET AT TTAB T THHTA
THT €\9.% &t (T) rfor /1 e B&lY (W) g ot
ATt saTae g9 =T € 4. =AY (W) 7 ¢ 2.9 =t (u)
@G AT (AT F.3. ¢ & AT Fd #.3.209.).
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AT H. 3.2\ TUATAIA £awT TEUVIT=AT qTgUiI= ey, (§3-9% fZHaz, 200v)

76

72 —

70 4+
68 1+ —
66 +— —

Leq (Dba)

64 1 —
62 1 —
60

Pune Uniersity Nucleaus Mall Kakade Angan

| m Day- 13 Dec ® Night-13 Dec O Day-14 Dec O Night- 14 Dec |

(FZT: MPCBR 0 02%)

EATad, FeTeh, STILSTILTd ATSTOTL AT, JTAT FTal ST
TUIT=AT FTSTATA (IaT: AT, Torenreaa, sfgget, Tavrs
T.) ATAEhT ATILHD &at qTaes 1Hed ST ATITHIET a1
I, TOTLITHATT A= qraet quaTdie <o fSFmft i
y T AISTedt e, S 43,3 9 20 2.¢ St () Tt
Tiafaett AeAt. FT ATABT T ITAB IeAT a9 AT Il
(THTTOT aTdeT: TrgaTeT 8- WY SreT (T) feaar sfor ¥y
ST () T ATAET qATT 1T ITAST 3 TeaaT TSl STAH]
STRTST =YaRTe T ¢ 0- ¢ =T TTEATT ¢ 0 ¢ fRdT (W) Hisret
AT,

FEUAT &A1t IgU HEA0mETdt SR 9T uATH
AALTHAT 3z,

25 : MPCB, 2009, Ambient Noise Level Monitoring of Metropolitan Cities 13th & 14th December 2009, Maharashtra

Pollution Control Board
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RIS B

=%z H= RIS AT HEIF 07 LA fRaradt a7F T
SIOTT=T 2T TEOTSAT TR ST HeAT, SqTHET o]
AT AT T, XY % T&T STTEA ATHAT gadiel AT TEURT=T
TE EIal. BT A¥TH FHIAES T Y o TZATTHET heT

TAT AT TASFATHT BT TZH0T ITASTHES ST ATE Bl
ATAT ATSATT=AT THLTANA ATHAT AT gral. e Frar

ATFT=AT TRAT

TFiafaearay & fege et i JTThT 3 9.3 % ATHAT Grhar
T 93.3 % ATHAT TAATATTF TAC AT [ ATAT STHITH
EECGEGIS

IO fAFTOTETEY /A AT TR

AT g gaT TgUl [HI=07 F ga= 1 [orar

HATLOATHIST el SO 9T & et e,

qUT TELTHE, ATEATHT ATEdt G&AT AT ATHS ATEITL
TEUOT AT BT, IO HSTATMLATITh 30 ¢ 0= 8 =T
AITTATAFTHES T T ATSAH HATSTATETST S0\ FHIET FTAATHT
TR HeAT ofg. (2 O HgTaRTLaTiorahT HETSTITH, 20 ¢ o-
99) T eae arggd MASHT=AT TEwe A 39T
TISTAT TATATATHTST .3 0 FHIET TIATHT A4S HeAT .
TEHH FTal aTdhTATd IATT ATSTAT TEATAd Agd IaT. Hal
Tehed O TR a0 7 ELr=AT e @i
TE] faFaaT=aT FHET Qo0 % FAATSTAVT FHIOT. AT
TEHTATT T ETHRTATT SATT TISTA A= 3TH AT I
ATEAF 2T IO AAITHTST ITLTATAT (59T g (A<HT . 3.%)
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THT F. 3.6 Ficl (G20, T TFT TAAHTALTE T eiedr STaeITa? rard

T AT warfordft | Sfee
BECER I CE] 9 ATEATAT ATECh AT FLTET o[ 9¢ 30
HIESASF AECHT | At afvargarear 4t/ 699 w0 1¢% ¢o%
AT ATEATHYA BTOTTAT THT TATHT @
UAUHEHT ZHATET T OH.EY. G/ TEHT ST 33% Yo%
SITRTEATT 9T TEATA A TERTL ™ THTIT / TEATHT AT 9.% 0.l
EIRIIRSES
qaTeAar 9 4 FrfeeroaT Ft JoT=a1 FIAT=AT YT / 33% %%
TR ET
THAT SAA=EAT T HEAT | TIAEr AT R¢ 4y
sreTfve Fravfiga starrraT / wirerer s 230 7000
AT AT AT TRYTT AT / TEATHY AT 43% 700%
A qIA AT AT AT/ TEi=hy Ay 0% 900%
AT G, STTHTAT FoI=AT HEAT /| TTAeAer ATeheedr 2 °
ELER T FTOATA TEATHT AT / TR 93 % | o-4%
EIET
(F=H: ATEPH AT GO, H.9.9T, 209 0)
EIRGED
o TTEA IHSA (HAATAATHT THAAT

afeeft et 2290 — < 2 T sHaT
ESMARELIELIRAAE e

Te Feoged MTSATATBIHT HAATAAT Q< TTEA SHATA.
T - ¢ T ATt 20 0 0 I HHATT.
AT TS — 3, R0 0¥ qTEA HHATA.

AT T — 3, o oY ITYT HATA.

AL &S — ¥, 30 ¢ o qTHA HHATT AL,
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TEATAT OTAAT AT
o T THTUMA S FORT sroreret g2ier (0. 24 UH afa forex) +

forafafad ugrer ¢o Yy Hed AfEqeand .
o 4% T fafsra ugrer ¢ 2% WL AT 3% T ugrer=n
T 2000 IMHA ATIY
o TR Tt TUT 248 HET 0.4% TL o000
T 0.34%
o FHHT T T -4 a9 ¢ < TMHA ATeqcATd
o  WTLT UTTHT ¢ % aTeTT STHAA U T 0,04 FHAA
e e fRHe Ui 30 0 3 Iy srfdeaTa ST,
TEATATST HTUASIT AT ATIT
QU TEATATA ATSATHTST HHT TN ZIOTY 77 H S Zere
QAT AT, R0 0 € HET HEATY AHRF AT HSTHSD
(TH.UA.ST.TA.) T T97 HUast=T G [UATHTS! g% el
TTATET THOT ¥ S 0 HIET TIATHT ATV LR TEqTiad Il
HTLTLOTT0 ¥ 0 T AT SATHES ad, FaT, T2 Ti=0
TFHTAL STHA AT ATET 20 ¢ o THT FITAST SLYATAL ATATAN
STTOAT 9T TaT 3.
T LRI 0. TH.UH.UH. . uq 2T, (Milion Metric
Standard Cubic Meter per Day) Ta&T S| a1 ol
ELTETST (AL HdT org. THOT A8 AT TOATA T
Rt 2.\¢ HTE UH.UH. UH . 00 3. TS aqaT Tz,
THUT 94 % ATE HUASHAL &Taq aMed. ATHed 79, fear
T, ATAT SAAT Ial. T AT O AL ag A=A

THUT Q¥ S THATH! Bk <Y TEE HUASAL GTaard. ST
THUASHIUS § TTIOT FAedT FaT=t &e7qaT ¢.9 o oef fohar
TG AT AT HTUASHAT TR ATIL 2 3 FATL bl A7 TF
& waer e

U 9.5, g9 gafavaratdt qeq

T RIATT 340 0 0 AT UA ST, I ATAQTT. TO7 H.9.97
U 1.5, " aEEvITEer 7Ed el Ay,

26: PMC, 2010 Emission Inventory of Pune City Pune Municipal Corporation , Pune
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qrasTia® qiagar=l feardt gamor

O AT TRAET GITLOHTST TH T T8 GaT FLOATETS]
Taaefie 12,

Y. E IATTASAT FIOM [0 § AATA T gl q8< 3.
. uq. f.uq. 1. 7 2T 3IUHT ¢ . e AT a9-Aamt
TATIOT o TATATHRLAT ST FTHAATAT T AT
SIS Fed (I, IT STHATATSN g TLRTLAHZA

(S.UA.TH. .31, TH.) Sqid Had ST AT,

AT HaT Lo =T IUFHT TEATAT g, ATSAT Trgel
Teoqrefter 39,4 fr Y. Y afger ant qamw ou . de=r
FATS o THATS! H.A.9T.59T AT.HET 9 AT 6T og T
TEITT HIFAAETST ATHATHRS HTE HLUATT AT g, AT

SHAHEAT SHANT "nth dlgden dHA HISQUQIHI& "IOQHT
ATEAH THEAT T TZUT FHT gl

ATETH AT AT TETTOT
QUIHLTETST e o gLabld argeh giadgr i sgraama
FEUA WAGT 7 AT STHASAT HeAT Aed. ATEqH
TITCrETHT T2T=AT & FHT FE=AT TEATIL ek =T /0
& el Aed. Td el araard HETE FHTH Tl T7aT

Pt . N N o\
SIEA, ATHAT STANT AT ATgd AT [T SFTATH AT

BT, TELTTT TET=AT ST =T q&T T8 TATAH MELT=A1
AT FTS[H FAATATT ST SATITATAT FAATAT AT AT

.

ST ATATHT AT F SEHATA
AT g T 2 0 o FATATITA . L.HT. ATAHTHT 07 M2
A TSI TATAT AT qE HL0ATT ATt 7 T840
YIS % %, RHATEET 4, € 92 7 fRgeamt 4 3
T &7 afrgd. % WO fH=ae I TR 4 3 FF Sred.
THT Y4 0 % AT TITHINETST AT, AT 4 % AT

ATHIRATATST 918 STATd. Scasid AATAT qT8L IcaSi

FLOTAT ATgA TS g€ TATRT FX0ITT AT Mg, AT
TUTE o SEATATHTST AT AT (ARAI) T ST
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ATEATEATST TATHON T IEHTA g SHILITEATST TEATH (e

FTETH ATEATIT
O AT, T TTerE HATAATHREH AT ATZF 9 TATH
TTTTAT FTgl (Hae ATIVATT ATA Agd. ST Tl ATgqh
FAEATTH T IUTT, HEeAT=AT TEATAL AHATT AT .
SETETONT, T Hve T ST, FTET A THA ATE g ATy
TG ST, ATEATSAT AT TgHSTAT qTIAT £
39T, Fuea e Fafaoy, qgIrdie g7 ANET,
TEATAL AT [d Gahierd Hed, ATgenl= (=707 Lol
TAT.

AT FALT SAAATAL qal
AT FAATAT SAAATT IO FAT TIIT AT B3 o
. - .
AT AT FHALT SAAATAL A&l ATqAT g, MgBEd TheT

AT HT=AT T TAAT HEAT, FTATAH, Freq07 HET,
TATETH, ATHET TEATad U 0 7797, § STASTRIAT et

e, FATIAATT O A.7.97. 7 MEHad THITHTS ST TG
SAAT g T ST STHH TATAIN TN (A e g o=
TEIFCATHET ATALTH el Mg,

feare seT

o o o o L3 o
IST=AT ATECAT ANV Lad [RHA SALedH ! & 81
ATEd ST, AT TALETAT AT T AT ATILIT SATOTAT

ZeATaY fFaw a7 foey ST, FAeTaT IS qT9E A
FLTAT AT AT g7 =1 e

gt TguurTaL fAF=ror
o TATETH, $TeTTOTF TEAT, =ATATAT TT=AT AHAATAT ¢ 0 0

HY. T & oiadT S T AT FHLOAT AT T,
o TTAI=AT AT eATATTFTTAT ATILTAT AL ATAVITT A

Ses

27: PMC, 2005, City Development Plan 2006-2012, Pune Municipal Corporation, Pune
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ataTer e Rt srgarer, o R0 0% - o

T GTATHET @l TLATART =90 g eafaadahiars
(TATTET AT ITdeT) TEAUTRTAT STAITF FLOATT AT

A2,

fAewd

AT, TEATANA g, [RHT T 3. 0 ALt arg
TV HgedTo T ATgd. F2UA T HATEATAT FHLATAT
AT AT UTIuTe (e @ef faer arfgsr. amamt
GTATA IATA-TTTATAT FATA HLAT TS .

o fRHTANT TETHTH Ta=g SATAL ATAVTAT THALY
FTALOT.

o HTASIH® ATEqH HAEAT GITIU. IT. T HEAT ATE(A.
Hal, AR 3.

o TEHTT F(H AT

o WA ¥, ATLEAT ATIT ATEATHT HIATHA Aol ! Taiud
T,

o YT VHDIAT ATHT HATAU,

o FHRETATAT IcaToId AT TS HI,

o U FATVTHTEY AL AT ATEATAT TUATEIN 7
TEHTA HTEAT LTI,

o ZATIUETT ATAVIAT hgt HETH FLOT, FZUMSTH AT
HETHT AT o ATAVT HedT SATOTAT G=AT= T H&AT AT A0,

o HATH XTI [HIAA STAITH (IZT. ALY, AT 3.)

o ISIT T F TATALIMYLH AAATATH TTcHTET <Ol

TATALOT STASTI[AT HITGH SATer TATET0r a0y 7
AT =T ATTRAT ATHTIAT T =Ty, ATIAATT TE
ATEATATA A 56 T THL 7. & Hed e amrea.
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” JHTOT X2 qofy

JEQATIAT
e sraeATeT feeredT @ SO ATHE T 51 U TTHd
TR 3. TEATAT 9 o-9Y Y% WRT TTUATH SATIAAT FEAT AL

9 % TEIT FHT TS T ATAATAT ATILTHATST THesd.

T SHAARTHT e T ATEcT ST RIS LOAT=AT LT
TITTAUAT=AT TEIF ITOATAT STt aT9L AT 94T Fial.

QUOITSAT ATSATAT ETAT
U AETAT A AT TYHTTEAT TTOAT=AT AT

ATEET [T AIETHET U HeT 3.

9. ISNTIEAA [ TATTELA qToft
T q 72T T 07 AZA ATOTAT J&F T=T e d. HBT-
3T F2AT Aq< ST TEAT T Hopara.

3. AT

FHTAST T ITUTOT g T TRLTATA = & qTATH S d. TTIT0T
TATA TARIE qTATH TG AT qTOATE & ¥ o 1.0 7T, o712,
T qAATT Gae-a AL AgTHEISAS 3Tg. TT= IO HEI:
FTAATT ATOLAST FLOATHTST ATALA ST, FHIAST JATH
THATATHT A ¢ & ST AR ITLAAT 3. 7T 0. Al
.91, TqF T ATET 9937 3rg. g7 aord qor-ararT
TEATAT AGA, U0 ELTITEA ST o .Y, siawra o,
FTAS qATH, ATHTTAGTE T TefATeromadt gfEg e

ER C K|
HETTY ALHTCSAT SST G SAT(07 [AahTe HATAATAT THT
AZATATIATL, TH ACHT AT ! YT g JHTeE GSH Y

ZATHTAT=AT aeATHes (AT SATeredT Fier seed. g,
FATTRT AT GTIET, g ATSAT TTOATAT HTATH T THTL
Aed. AATEEAT EHRTAT BT AL A FRATIOTAT 0TS
THT qTAST HTAH TG ST, g T SATIATAT AL TR
FAAT FTATHTHT ST gid. TUATHL T HaaTershi=l @it
AL 9 0.4-2 30 WY, TAhT A1, oA TAATHAT TTIebt
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qATY .3 HY. 9, T TG 51 ITaest ¥ Y. Taqeht 2.
HE TN AT T g SATAHTAE ATTLHR AT Bk 2o %

IO LSBT AT SATAL. AAT AT T ATTHTAFTAT
AT 1= qToft ST ATSATHYA Bl STl IO g0
STABTH ¥ <3 0 FAATERT &ATFOr 322 AR e,

qror

qUT AELTAT GEHATHAT, AT, TLEIATH AT SHEAT AT AT
SO THATTO qToft qEFaer ST, T aori=t aroft
TSAUATHT U &HAT 2 %.0 Y EL.TH.HT. g, TLATHT
FATIF qTOATHT TS % ELTHHT TA0T 38, TTadT e

STHTOT T S TSAar AT qT0ft asaTa STt i<h aror g

TR, ATECAT AZLHLOTHS TTOTHT HRTO ATAAT ATed
e,

et aerfudt
O] HIAEqL HITgdt ahl . ¥. 9 He THS el | e,

TAHT . 6. ¢ TUATATA GLOT=T qTOf T HISAOT &7 AT

gToy THEHTT THOT ATST THeHT ST
(@ .aw. ) qToft FTST
(Fruat)

GEHATHAT 3.03 2.8

EIEEE] 20.45 20.54
EASHIE LR.RY qR.CR

TET 2.0% 3.82

g 30.8% RR.ok

(T qToft qEasT foramT, 9.9.97.,q07)
T TELTATST ATHATRSA ¢ 2.4 ELUA.EH. q757 7T el
e, AZTTHET TTO AR i [HTOT, eTHar AT
TfaEdT ATl aohl #. ¥.3 &7 faadt o,
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TRT . 6.2 TN S[ETT0T hgi =l Araeaq? ATigat

IOt LB HLTHE fewTor &mf:. /g::m EL]
ET figare wFar Yoo 9259

BT (FrafeHz) q Feeivie 3o AT
BIBHT BIBHT I E&t 2228
EIEE ] ENECAL AR C 900 J00%

EERIEEED
- CIEE | %o 222%
TS EERIC 934 Y00
TR 290
(V= T.AMT, )

et T TR HE, HTH0T haTd 1 ALE T
STERAT oo T ITOT=AT 1o HATHaTor T el ST,
TIETT IATALNA qTONILAST 6k, IO ATET TISTTsiaid
O qTET STISUT=T FEHT0r SATTOr qTghihs 1 de5, AT 94
TSRTOT=AT 905 qTUAT=AT TSI TGl A9 el ST, 3.
TH. Al QoY oo, 2R AT, fOvaT=a1 grom=T &=t
ATAAT TTGAT SATAT. g T S deh-LraTd = AT SHary

T AT TEHTIL AT ST

qroftqRasaT= a2 fRadt

QU QTELTAT § 04 0- 0 Y Fererer for./fae aroft qefaet ST,
FrrEdt gfatet gfawaroreft 232 for aroft g2=st Far ST
T AIATRTTATE (CPHEEO) wfafat ufawmoreft ¢34 for.
OEAST 0 AT 3. AT AHSATLITATL
ITETTHILAT AT © T 9.¢ F.uw . gt aroar=
ATAITHAT AT AT 30 08-9 0 TT TATT AT 2.4
.U HT. TS gOTE qT0f STa e qaha TeqT STTEd ST 3Tt
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qUT TELT=AT FTl ARTHET ATINILAST [EATHRUOT grarl a¥
Tl ARTTHET GTURT TEoTT He Fral. TEHUT I o T T

ATTOT 4 3 | MEd. (SAALA q1oAT= 9415 o). qroft

AT [Afae A=A AR YT et STTar. qroar=1
FZATHTS ATALAT SATOTAT Afereh=l THT AT ¥ 0 o T H,

e, 07 AELTA AT ATTHT & cd TEATAT FHET AT
TTHAAT .

IEWTTEEe qToAT=AT ATSITAT G Rt (orreash)
HepT A<T, qTUT0T T HTAST qaTd A2 AT0T=T TS0 ATqeat
TATEAT SATAT. ITTELOT AT THT 3(eaT 2 Hed
TOreTIeaAT=aT efY, TLEATT F AL T A4l AT AT,
FTAST AATATA A ATOAT=AT [T T ohed, GTATA
ARITHEY AT TREATHAT [T qHE HdT e,

FE=AT FrS1ar ¢ & fAfae ot aroarsar qurE=
afetor sher. SmHed, 2.3 (DO), =T3S (BOD), Ht.a. 2.

(COD) =. IRXHTIT=T FHTAI ZIAT. GTATA FTal SATHATHE
ATAT AT AT 7. T A JATE FLaraT 1.3 (DO),

1.31.2T (BOD) 7 #T.31. 2T (COD) =T, HgTg g0l =g
HEBTH ST TredT THTOT arae et T Sheft It g
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1.3, (DO) (arvaTHed fATasaar sitfaasi)

qTOATHT T SLATATHTST ST, 7 BT U HgeaTaT g
T AT, AFHIA . ¥, HET HobT AaT=AT qIOATATA SE.30 AT
3 AUTAT S AT o, o fage et &, ¢ Tt weh
T EHTOr=AT aroAaTHed S, o =t 2 WA/ g "rerar
UTH qATdT Tt T (g e, 2T TguhiHe AT
ATAT, ARTALT AT GLrET T ATOATHET A FASTTAT BT

Tt st fage I,

AT . .9 GobT AATA I fATTBAaT St faprsta= arfteh JaTor

RIVER DO (mg/lt)

=)

7 I 2008
&
=° I 200
B4
£
03
= —
2 » L - L
1
0 = L L ----Permissible Limit
(g
m o o5 L L o om U om = R TIY 5 L 8 8 - O 0 ©
%mgggé’ﬁﬁ’gg%%g%%g%gg
£ 5 T @ 50 0@ <« §Fdddd % 2=z 7 E
T 8 E 2 5 & B = w2 x gL 3 F Z g
BT 2 5 8 x § = £ 2 &8 § =
B EF = B W o ¥ = S & = = 3 E
¥ = - £ R = I T =
g &

Sampling Locations

(F=sT: IO TARTLATEST, IO /.9.97)

ST . ¥.3 & o8 (TG I ¥ ITIT07 SA7F07 FHT=AT
TAATATHET S FTSTTA THTT AT 3AE. g TTOATAT ATEAT

UERERIRETE S
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AT . %.2: TATATANA (AT BATAT A fFasT= ATfeeh JHTOr
LAKE DO (mgft)

7

. I 2008
5

I 2008
%4
£

63  — AL
[a]

- = e = PEMMIssible Limit
(o)

= T
= "
] =

Sampling Locations

(FE:- TATATOT TARTLATAT, TOr 7.7.97)
1.3t (BOD)

ft.20. 3 rEurs gEmsar=t aroAra ATasaar st
HUATHT STHAT B 1. HAlT IgUT FSrqer sreq, faaen= o3 2.
= THTOT SATEA. R0 0 ¢-0% AT 30 Qo IT i AT TabT
TV 13T A THTO FA %, ¥, 3 FeF IM@AA g, AT
ArrETaEd 8 8 it R0 Qo 7L & FHoft g gHTOr
THeTIa e el T et STTed 3lg. T TaeT0Td— o8

g et Y et AT, ARTALT A ST § AATeH
TSI Sad. IEHAT T FAAT HAT F FISATO F TH0T= &
CIREIEGH

TEATH &1 3AET. = THIT g THIIO shedodT qTa b [aTL g Sf
ST . ¥.% T TS . IToTer Srfor F1st aanaiaed
Y300, ¥ FHT AT ATHTAT AT AT e .

g AT AT TA T 3.
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ATF(A F 6.3 BT AQIAIA 3 FUIAT A1, 5 TATT

RIVER BOD (mgl/lt)

120
I 2008

100
= [ 2009
BSD
£
Q4 2010
m I h]_‘- I_‘i_‘

Yitthalwadi
Mhatre
Sawarkar
Railway
Aundh
Mula

i

Sangam
Yerwada
tundhwa
mbil Nallah
MNagzera
Bhairoba

(o]
=
Khadakwasla rl

Wadgaon Bk,
YWyak dewad

Erandwane
Joshi Bridge
Harris Bridge
Hollkar Bridge

Sampling Locations

(F=sT: IO SARTLTET, IO /.9.97.)

AT . ¥.%: qUIATAA qATATHETA AT.30.ST, 3 3 TUTATeT STHTT

LAKE BOD (mg/lt)

40 I 2008
e 2008

2010

- - = = PErmissible

Lirmit {rmaf)

o
p—

=
@

i

Sampling Locations

C
o
=
w
]
[

(V- TATITOT TARTLTST, O 7.4.97.)
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.31, €1. (COD)

qTUAT=AT TEATRITELA AHA T TGIHT™ THT HISTOATETS
.. 3. AT ATIT AT JATAT. g THTOT THAIH/ o1, 7 qraer
ST o JHT0r St fore groamamr Gt sifaEese araar J«r
g AT, SFfa.F. ¥4 e GooT Faidie 3 auidia arrds
.31, =T oAATeHS ATiRdl (St g, JTaed o &g Iq
¥ FATA ATAT, ARTHALT AT ALAT AT FEFHTOT= g JH7T0T
STHTIOTA SheleT T 9eAT STTed 3. TATHS gl [SHTor e
ST SATgd. AT T8 qifeasht ATigdl a1 7.9.971.347
AT TALATSATA TV ITASH ATAT T,
ATHAATT AT YU =07 geasr=a71 stfeaa
AT AT AZATATAN (R 0 0 Q) STHSATL THTL T I,

o1 A4t AT BETof= o<k AT #.r. ST Seq oy 7

AT T4 TSHTOMT AT ATAFRTAT FA7ed e,
AR . 6.4 TRIATSAT |3 E1.5AT FHIOrT ardereft aaidier arogr=t
AT TAAT
300.00
’:" 250.00 I 2008
O 200.00
S I 20
8 100.00 w ﬂ‘ —
50.00 = = = Standard
anmﬂﬂm ﬂ ﬂmmﬂmmﬂﬂm

tthalwadi
re Bridge
andwane
hi Bridge
ar Bridge
Aundh
Yerwada
Mundhwa
Nagzera
Bhairoba

Wakdewadi

''''

V

E
Harris Bridge

Khadakwasla
Wadgaon Bk
Mha
Jo
Railway Bridge
Holkar Bridge
Sangam Bridge
Ambil Nallah

Sawarl
Mula pawana Confluence

Sampling Locations

(T~ TATFTOT TARTLITST, O 7.9.97)
ATF. ¥, T& TH (AT I T, ITT0r AT FrrT=a7
FATATH &Y. 3. ST, THTOT THTTOTT sheqodT qTacb raeqT
STTEd 3fTg, ATae o8 Ha9HTE Iq il § qond Igud ATl

.

51 °
Aeri



TATALT 2 et TgaTer, T 00 - o

AT . ¥. % TATATATST HT,3A, ST 54T TATOTT Irqereft 3 auidier dr.ar =T
T

160.00

140.00

120.00

~~

S w00 —
2009

é 20.00 | E—

o) —

O 60.00

O — w Standard

40.00

. H_‘ -—\
0.00
c

« X
a

Sampling Locations

(F=H- T THRTLATEST, IO H.9.9T)

STl
E\m TSI STANT HeHcd T[T ATTLATST F Aefie
ITUTEAST FXOTHTST ZIal. oIl qaeq07 SATTor feaahre
FTATAITSAT AZATA 3 0 0 S-o0\9 AL o1& faoa FT, AT
Tt o= JHTOT FHT AT A1, WA A0 ITHA HA0ATH
STHTOT ATEATHS ST TTABT Tt AT 3. ST aTdqa !
STABITH ©.9-£.\9Y4 HL.T GTAT AT 3. TTH AZATATIATL
FHGT AATT A = sraqrearet Aefa AEd=ar q=ra
ATABTHET .\ HI. 9 = HATAT g, FAFaarst T 3a< Qo
qRETd, 2 aTast 3 WA Tt g, g g fRah
TIASTHTBTATA qTU(T ATSAT=AT Bk STASIA=AT TSIHH qog
T ATOAT=AT UTEAAT GBI S FITAT AT . AT

THEFTAT STARETLOT T THHT qISIT 3T .

TEFTATSH A1
TR U TEasT Hiex Tl gid ATat aa= 91l HT

AT ATSATATE TLASTHETT FHTAE HieldT 3Mg. TS
qToft ATAETET AT AT TEa Al (7.9.9T., O).
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RIS IE)

SALTFHATLAT SITET ATOATHAT ATIL. oA s AT qTad
T ATUAT=AT S ATae I IRy ZroaT= o

ATHTLAT Iq TRl

qTOITHT OTAAT FATOATATST TTATATT AAeAT TTSAAT

o STITTET FAFTE TIST ST gLt AT 200 %

o

ATISTEATRTAT Tob STISIIT ITAH Fioe] QAT AT

o FTAATIAF EATAT HAT STITAT 0T [LASATALA
AT Q00 % Hie TEA=T AT HeAT AATHS
qOT, HETARTLATIoTehel [aaeledT WY HIET FIaT=T 9earal
ATAT 3.

o T FHILATH F3ATE AT FLOATATEN “STAHTLOTAT”
(Rainwater harvesting) staea <0l F&AFHTLH AT Q.
THF a1 AT FAAATEA AT TR 9N 9T e,

o U7 HETARTLATITeh & HeAT TihAT o ey i aferett
. TERAT T AT HodT= THT FHHT FLOATATS
ETALATITehel “T& BT SATTOT {7 ATIL FH” AT
TSN < ¢ HSTE qTeA AR, g AET TqGAT T
IELTATA ATRTSAT GO TgaAHTLH 33 e, qTTerahT
JTETST ATTAT % 0 0 AT TGF GH HTdl. LS ST &
ATE AT g TSI ATTLAT.

o ATHIHELT TTOM TEUOT=AT FHEATATAT STRTEHAT (AT
FLOATH FHTH el ST,

o TOITIHATELFT QUUTTZAT HIUA =T AN SHTH #5011

qTfershd qAT SISt /1S B3I 7 ZHFAT JigeT e,
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AT

U STELTHES HEAT TEHOT 0¥y q9raer for./faq(R.4 o &.um.al)
HATaroft FAwTor Zra. ATIHT FHTL ¥ R0 e o /faT (=%
Z1.UH.H) FATATO TERAT et ST T IATLT 2 %\9 T
1./ FAmaTft (33 %) Tt FToaT=t giae Iuasg

T qToft IR forara= T<id g J1d.

ST¥ T4 FEUTSIT ¢ 0 0 % HATITUN BT Feeed ATAL TTHAT
FLTHAT STHA, T 90 AT qLIR HLN T 3T,
ATHTST AT AU &9 &4 FIETAT ALGE HLOATT AT TG
TR R AU oo Y% HATATIATAL TTHAT FIOATH A&7

AT AT AT, (FTH: TOT HGARTLATIOTHT SARTSTIAH a
Re0-27).
rETA TAHTOT IO HATATIATA QLERTHLoTT=T AT

FLOATHILAT QO H.A.9T. F T edT HATITof T TR it
T A<HT HH1H ¥.3 Hed 9Tl o,
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TTvor T2 Rt SgAT, T R0 08 - o

qMF FAraroft gfwar Har= a1 THI &THAT BIERE iR
(TH.TA.E)

? FLTET HATITO SpediaRaor 930 A s A

HAULAH STASTT
3 I HATITON ERHIT 63 Yo sifeaes & T8

HAULAF ST
3 TATATSHATET HATATOIT [ERTHTOT 9% ATATZ T AT TFE S

ET-d TR T
4 FTITET FATHTOT STERTHTT hi 9¢ TFAEST TUIT TEa
Y AT HATATON ELTHRI 2o FFarre e T
()
3 HedT HATATO J[EETHI HF ¥y REIGIREEE R
o | fargeramel el et Fw 33 wiwrEe dfaes s
EIEL]
¢ | =1, A AATITOft eI 224 EIECEECRT EIEE]
()
R&3 e
(.¥ frumy)
(Fas: w.q4.97., 70)
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FTIAATT TEre THTI (TTHT %) HATITO(T LLEXNHI % FIATead 21T

.

TTT ¥, FEariad FATIToit TiHHaT g

arw | adrareft afkar Farar A19 | wHr erwar wfa= AT
TeIq
(T7.us.SY)
g | arorT HATATOfT pEEHIOr FE 30 IGEIRIRE] 2.0 % FTH T,
AR 0 9 0 ET
EIRNTCC I RIES
e,
R FITET HATIOT i %o frpfeeraer | wawaT e, AT
£ EERIEE A e g HET
FATTead FHLOIATT
UMY 3T,
(F=H: /AT, )
FAt TGS [ FAAT

Tt FEraeer Fraes= quiaor afero FeEd AT RTIHTor

THTT 9T ATET JISTAT LT,

00 % T AfThgA qTO ITASH Fee B,

O QRASATH AT Q0 0 % HIET TZA AT TqAT HL0l,

Algetd \F|<'1°|ll(%"@ll EER

q STTSUATHET qTO{T et ATTA0AT=AT oI I

qTSTAT FHLOT,

qTUAT=AT AT AT TFUATEHTST 9T AT
FIATe fgena (water audits) ST
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THTI W THIT qTI<

qETAAT

qeefta? I AHAAT TOAT=AT HIATAHS (0 0.<%) T
ATTOT IO TTaT STHT Tg FoTd ST&ar air 2<.3%
STRIT STHIA A SATIAT 3T, AT ST STEAAT THT o

ATETET ATITAAT STHIT ATgdT HIAAT ATETATHTST STHIA
T JHTTA ST e FEUA ATAT FIBSqAH ATTL FL0|

TSI AT e,

stfahi=at eardier Ten Rty stroroaT=ft sraegswar

AT STAH AHAAT THIA AL AL IRLOTAT (e

TIAT T STASY FEAAT TH T HAATAL Fgorord THI,

ZAT, IAT T IO JTaT FFeg Aaqard. JT Sraia? Mg
SRR T ST AT AqAGT O, eI STHIT ol

o qor waifed sraereT S T9eqT= AT fATTeF

IATETATHET TATAT BT AZcA AT, TEHNIRTCAT ITAS
FFAAT T ATTCAT TAHT STHIATAL AT, AZLRLOTAT T
qITLOAT T giRorH faga J4qr. amat st
STET=ET fafaer YT aT9e el ST, ATEAT ATRE =41
AR Hes ITAH FHAHT STTHATAL AT T2 3. IO
ELTT ITASH SHAAT GoAT STHIA, TITH, AT, ST,
ATTHTATST ATTLACAT STHATHET THATA TGN TS 3T,
AT AT ST STTHATAT STARTAT T ZATHT Mg =T
oA faemET=aTg S Aol TR FTOT 5% o0,
SITEL, ST AELATA ST qreat et a< Ffie araaT
ATEA T ATETST ATTLSAT AT SAHATT TATAL L AT
TSI el L FAATAT qEaST AT T,

ST AAT THIAHT STATEAT F TR AT =Ty hear a<
MELT=AT o BN 33 Ag<r=aT1 faaTe Fre=i=r
ARTEET HLATHT, STA ATAAT STTHAT=AT TR ATILAT

=T F°20r TS AT,
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qrot
AFAATATE
ATEAT ATFHEAHS MELAT e AT 2o T FZUrS

9% 0-30 o HLY YT ATEAT 3Tg. ATEAT ATHAEIHAT T
FHATAT TS AETHAUATATST STAH STAATT STHIA AT
FTILTHET AT AT TR ATt faar. 89 2340
HET % 0% STHIA, AATETST IUAeH Zrefl, L R0 0 & HET ATH

THTT Fh 4.4 % S (e 3z,

FAFAL AFEATIATATST TIAF=T 19T

QLT STHT ZIOTTT FHaT, STHIA AT 4 Tf0H FIOMT 9eh
THATHS TAF AT ATEATAT ATEIET TEIAT g IoaTH
AFTITHAT 3. G TETHET TAFAAT Tl =1 THeaT T
ST=AT SAAEATIATAT TEIA AT SATSTAT FAAT 37T,

ETA TATT EIOTAT FAFHAATH THTOT &I AT AL
ATFECIAL ATAGA A, TOT MELTAT ATHEEAT T 0 4 0
e AT 34 ATE ST SR Mg, <A fad Staard

[N aN

FTAFALT TATE ZIA STEAT. TTAHT FTBTAT, YR THLOTHRS
ST el ATATHS T Ig FALSAT AAAAA NS ATHAATH
TIET F THTOT I7 Ilval HeT ATE gId ATAAT 3g. ITq= ATIL
SATTOT T FEhcl o Al T A sraeredT aareri=an
TSR FAAT Ta=T GO fhdhe AT oMe. HaX
TREOTT=AT SRS Hed A feaah, FIET=T T, 41 2. =T
THT ATIL B SATAT. ATIL ATATHAL Fohed SUATd JOT=AT
T dh ST faeres gia Arel.

STeTSTeft 9T ST ATE B ol qF T AZLT=AT HTAT
FHITATIH FHALT TBT Hed THAT AT q A0S
FTILOAT AOTAT FAVEL AT ATEAT 38, THH Ag<Td

TSI 39 SHTLT TTEHTH gid STHeAT, T8 AT THET
ATFEAETAT TAAT AT ATITT FIATH THTT ST FTed

FEATH 8T 3. AT TITL ZIOMAT FAATHT AT
e+ fAegdre AT SAra9TT L.

FAATH fAegaTe ATAATHIET HISAT STEHT AATFAT AT
F AT TT=AT IECT FAATHS IOTAT TATFL0 T o T

EATI ARG die TS AT, ITa9TodTa ROEREIGG

TIST THTOTEY “ZT9 (fer=re)” AT e T Asiiw=ar a1

58 °



TATALT 2 et TgaTer, T 00 - o

HeH AT, T X9 ATHATAL THLATHS T TAATA=AT JTAT= T

NAERIBCINIEF

T feufa

STtAT=T aTaT Aaret &= gerioa oy, O, T, aH T
TATAl fafaer FEoraTdt T SATar. qg AT

TAFAATAT ATEATIATATST Tl STHIT TGH AT ST 9

TAT aforTH ATt [Eia sa¥ gewia gia Jaal.
TR T STH A AT A7 fafaer ara<i=T 3grdig T e,

IqAs THIT

AT . U, Hed IYTAATIHTI, Q<3 AT Q0T AT
9%, 2 ¢ AR HT . FF 240 He AHAATA=AT Flal
TATAT HHTAIT QOATHET FTOATA ATAT, SATAT TROTH HTFD
FATEET ATAT. T HA 2 0 0 § HL [UITH T I7: Afsra
FLOATA A, Y00 T oo TY TAA FoeqATg! ATAT

FA=f =0T 7 ATATHS TUITH &% ¥ 3.0% 1.t
TAHT AATRT Ui 2.
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AT F. 4.2 IO T fAEare

Areain Sq.km

W areain Sg.km

368.89

—_
- S o
s N
4 N

’243.84 243.84 Y

I
139.7 138.85 145.27 146.11
25.4 33.58 3433 3459 I I I I :
= BN W \

\
1889 1890 1931 1935 1862 1875 1981 1983 19\97 2001 2010

(V3T oTgT ATHAT=hT o amT, qor 7.9.97.) Seoo- -

Al . w3 "7y FetfaeaTmTor, Sudsy SfRhadr ¥ %
&= aTHT aTae et 9% B ¥ % &7 S SOt
FTILOATT AT &ATg. TOATATA FId &= THOT &AT=4T 3%
FGA % STHIT AT HEFHIAT ATTAT A2,

ATRTT .4, STHIT ATILTAT ZHATN

Land use pattern

Recreational
8%
Hills and Hill Slopes
5%

Water Bodies

_——
6%

Residential

Reserved, Forest & 42%

Agriculture
12%

Public Transport |

Utilities 13%
1% ‘
Publicand Semi e Comn‘;erual
Public \_ Industrial 2%
7% 4%

(V3 8T [AshTH STEET, R0 0%-30¢3)
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gfxurg Rafa EICED

STHI AT [ERIRIRGIACE LI R IRE DRI CE
(Roo%)

ATt ¥3.43% 341 0%
RIEEURED 2.52% 4-4%
EICITE ¥.0u4% 90-23%
TEHT T AT 8.C3% 2R-T¥%
ATELF T AT e 23.52% 23-2%%
e A 22.22% .
areft 4.24% -
RIMECACINI 4.29% -
TEHSAT 9% -

(Wﬁ o1 ST, g - Ro00%)
*g.élr.tﬁ.@.m- Urban Development Plan Formulation and Implementations
2t 21T, RO argy A et R

IA

QU HETARTEATIoTeh FHTY R € <. % THT &A1Y €3 A
Tt Felt strgd. AA Y, AEaT AT fAw g woama

T AT T THIT &7 ST Y ¢ THL . ST AT
ATONEURTATTT AT aT & AT 3% 0 ITOfY 315

HASTAATT ¢ &4 THL AT ATTA 312, [oATeier [@fae
ST ATt aforg ¢ wer faeft arg.
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T o i 3T
T STR=AT ITASHTTHT ¢ ¢.< % FEUSH .8 ¢ =T, T

HT. STIRIT ST T ATAT IATLAT SATTAT AT

(BTATA:Y. Q). TRl SHSAT ST IATLAL ATAHHIT ATAA
g I,

- TAFHAL FAFETIATHT F2r; Rty

qUT TR AT Tad AL § FIATL 300 T ¢ FATL ¥o o HiTH
T F=T AT 2 AT, TAT SRS, FEEE AT qATE 953

T T T RS Y o= Y THL &= Tiafed ¢ g1
20 oHTEH aF F=LT HYUIU IHSATAL T(FIATT AT 21l

ATE ¢ A 0 o, T I STUT T HIVATT AT AT,

9 0 0% IJHASATAL FALT STFI 98 FEA, FAATIL TeaqefiT
TIRAT FIOTL GO H.9.97. §T AILATA T qIgeAT AZTATICrHRT
M (FA F. 4.%)

AIFIT . 4.3 AR AT THATHT ZHAT

Biomethanatio
na% Recyclin by rag-
Vermicompost, pickers, 4%

15%

RDF/
Composting/
Recycling
(Hunjar
Biotech), 77%

(F3sT: IAF=eT AT, IOr 7.9.97)

SwBT AT, HLIT TN THAT Tohed Fx1a? T ¢
S H.29 FAATAL LU0 AT FL0ATT AT 3le. TS
ST THET ARTOTAT AR AT, TTAHTGATT (FHTT g7
ferrea® o ST, |1 I YTgHid SATAl ATH 9
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ZIOTTE 31T, IO LT adtae [FaTor grom=T F==A7= I
FAFALT AT T ZTATSU(T HTH 2 0 0 o TAT ATWRITH
TCATTETL FLOATT AT e, SATHES GTATT TEIATAT HHATL

ATAd FeAT AT,

9. FAATH TITHTI
QU H.AAT. FGA FAATH AR FLOTETET faret g5,

T Fehad (AT ITTNT AT ATILHTST FLOATT AT .
o - o o e o
AETTHLT g FUTEE T ARTR THeqT g1 Az qeadia

FALT (ACEATE AT SEAHTF el . TEAT TATL ¥4 ¢
Tt TigwaEd gwed, ¢ 3y Barlt ety 7 ¥y
FTAITRAATAANT Tohod HATTE TG G TTEATT AT
2. THI £ 92T 2% T “Ta=g” T8 AIHd AT 3 A6 919

AT ¢ &< TATEATHLNT FHHALT ST AT AT M.

3. I FAATHT ATSTYH

O TETTALT 3.< FLHAT. 0AH Q¥¥ HiddL T AL ¥R &
FHITIFE Fehe SAVATT ST STEA TTAT ATASA [ HoL
HHRAATHTST (FTHA Fel= o) FATIL FHL0TT AT 372,
FLALAT FHALT BT FLOATHTST FHR(E, FIHIAT TF0TAHT
HAFHTHT, “Ta=g ATATAT HgahTl HeAT AT ¢ AT &Y
FALT BT FHLOTAT HTFIT JTEHT GATL R ATE 39 FATL
U S FETA TN SATAT FHeLT BT HeAT ST 3. gied

AT ST BT Fa<7 = 3 Foqsf ATk Mest Foara

T

3. 99 FAATAT ATEH

HAFHALT AT HLOATATST R & ATEA YA ATIHT FATL 340

AT LS ATALOTT TATd. £ & HETEH, &< TUT THY, <

FITIFEL, 23 ElaeA 2, Yo FLATTH. THTEAT AT THTALT

AT, FAL TR Fed AgT=AT AT AT SHTLUATA

ArereaT ¢ Ty 9T Haherd e Y SOTIATT IdT o
HISAT 7T A=AT 1. ACHT. ATgATEI TERAHTST Thearaed

ST AT, TS T FAATAT ATSH TIHAT Haraadd
FTAT AR ATl T SUATHT = 2.
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HfaT

IHAT IATHT ATV FLHIAT T THAAT FAL ST FTAAEAET
T FLOATSAT U, AT AT THed SAgaTd qATE Fieeed
ST SATAT A TIL AGATATTHTON AT THATT AT FaA]

AT H U FLOATH TEATAT g, ATTHA: g THTT FIF7HT
T T5 FEUA (A TEd FL0ATT AL ATe.

EIEUIE)

STHIAE SaAsHar

o TATHEEAT ATCIHS q STRIAT AATATHS STIIT
T fEvamaTst sy waet fag I arfor ==
T STy STRr=AT RAdaT gral.

o Ul LA SHSATHS HAAATALAT THET ZI0ATH HET
B, T g1 SHheATaLA (g¥de HHT ATCHTT A= T
[T ATEAT T,

o ANTOFHIUTHS AATETATA STTHAT &7 FHT IS ATAT
FUT IeareATaY Afsraaer aRoms grar.

o AT &ATATA TTHATAT ATAL AT AT SFTT ST
FHAAT A ATEIT FIA AT ST HIrrqqor g rov
& T ST e,

o ATTOFHTUMHSS TUAAT TITTITAT T 3% SSHT 2T
0.30 d o.QY TAFT Yald GLUATA ATAT 3ATg. ATATH T4
%3, 0% 9. e gaw < foua A gfaad saw
TN STRLAT TEAT AT ATAT TEATRITEAL T T
O AT SATAT AT LTl ATal.

TAFALT

TTAATGITHES FAATHYA (HHT0r From=T ATy 3ares
(Fer=re) IRERTAIS T4 T ATedTHed a1 Y59, 9 7
HTGAT T IURAT FIHTAT ATH ZIAT. THH ITSATAL FAL
TTRTATT TATT ZIOTAT THAT AT IS arIHT=
FTETETST HTLONA AT THTO ATed. T A=t 3z
STHAT HTa ST AFATES ATLAT 2§ Tl SITEq .

SHSATAL STHVATT SATAAT FAATHS HISAT THTITEL 7T
T ITATSIA I AFAT T ATAT TITALOTEL AT TR

2T SAFAL. AT A gHE Ior 7.9.97.9 ST Fa ]
TIHATS U AT AT AT ATAL 4 0 0 % TIHAT

AT TATALIT TN HISAT THTOMT FHT ZI0ATH HEd ATA

T,
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CIRE I

9. giae Taro
T AgcaTdT S FgUH STHAT ST Hged 3lg, ATAT3T ST

FTICHET FHATA TG TS 38, AT o=
ATAFATET T ATHS TRAT AATITAT TFRATAL Fal
HTATITHTST ATTeTehe [T Bl g, 4 <\0 ATATITgA
U & TERTETT TSROl et 3Ty 3aT. oTTesT, erfore &eT,

3T, f2Tadt, ot aTsTe, @Ugred 9 $a¥ qraste

HEITETST T STRIT TEa 3at 2.

éf?r a@ﬁ%mﬁwﬁgwﬁ%waﬁw

AT 3T, SATSITHATE Hh(oTd HeAedT AT IaTE qor g
TFH 0 ATE JHATHT A1 ATAAT 3. 0, AT, F T,
Tl TEdT, HghTL AL, [Haaaret, 2S99 9 JLa<T AT IR
FEAOAT IOT ATAT 3T,

T T4 ATfgctaed e g aq &t quaTHed FivTer gia &t
AT, I AL STHSTH [EEdd ST, T8 JHa1 aecaiarst

o
ATILTT UL & ATed ST ATAA SldanqYl, qlecdl]

HATISTLST, TN AT ¢ & S i ATl e
FATHHRTL SSUTAT ZI &A=T=T 9T, TefY T St
fAfareaay o= afore grar. ot F 9ei= SATaor, It/
TEATAT TETAT [ATUY STHTAE T §&AT THTTATEL FHHT 0.
T, HT R0 0¢-%0 ¢ o HTATILHATT ATAHT AT
ATEHEA TH [o8d T TeAT=H T G&AT TH JraAier THrom
TEAT 3G, (O H.AMAT., R0 o)

SRaE GaLAT=AT Fradiq QO 7.9.97., a9 =9, derfors

TEAT, STATHHT HEAT T THTALOTIHT AR T STRTE TG AT
FERTE U STIAUF T GAIATarr eI=E sqeras FEg
STHH TETAq agd. uamaeie fafae et e o=
AT STRHATHT AT T8 AZATATHL T T 2

Te Rt e

65 °



TATALT 2 et TgaTer, T 00 - o

Y. T FAATAT THAT (U7 AT TZA I fAegare
o IFGI ATAT T AT ST 0T 9T FFA FaT

TIRIT FHEOATH TFHeT AT el AT d.

o IEITHHFAT (ATLEATALN) FAATATAL AT A=
AT TeheqT=aT JEq1aT] q1=Aar fHaret! 8T e
- AW THed IATLOATT Ted. € qTao A%
YH, o gt erda=, sl ararRt|/ dahiasa/
SEHTHITET Tohed TATAATT STl Sgd AT ATH(
FTHT ATSTATATT I M. FT TARAT Tohed U, 7
ITHATH TH HETATCATICTRT STTOT ARTCaTerahT AT
AT FAXAT TFHeT ATAT HLTd TG HIAT heAT
qMe.

o FAATH ATHAT WATAALT A6 FLITH

ATAITHRAT AT =T HATAS, (AATHT FFe,
FTAATIF ATAT 0T AT afea=F, . ., Treed,
T, TIATSIET FALT A e oAt TSRt
FLOATT AT e,

o U HEHILATITeh (HaTHT Hodhd FrHed g @d

Tehed, LSS, STAGETLOT ATThT HIOTdATal Th ITHH

AT Tatael TeqTE AT % % T % TeqT
AT ITHA AT HBFATHRTHLT Lo % TaAT
IOTHT SAFEAT el .
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o FTAIfAYAIAT

ToETfEied  arferdmer  areurar Aty starE
(Frefqrsi) wada s faafeq sa=maegE S #707

ol TeTq TLaTd 9 ATATaTe Y = (SHT0 Taaet Jeil g,
T IR 31 o HIIee IT Igid IcaTad gid. gl qearas
FTATE T 4 stataseaefte F=er i FTome ¢ ¢ Theq
0 H.AALA FEATad Fel ed. T2 THAA 749, 3
g At g @1, e Rt 9 TEheaimey
ATITAT ST, AT THATHT T ATt TIAUE 3 7 et
qe.
IS FHiAAT T SHTLAT TheaTo GIATT F. 4.3 T
Z9TTae 3. g7 TFedrHeA AT o= STt 7e
%o FoRIT A ¢ 0 0% FTTRAAL ATAUTY ST ST
ATAATT AT 3ATg. T AT € F.551 SqHT Al AT
AT A, T TAEA Q¥Y fd AT Tt st

[aY k3 o
AMed. T (2 TS AT, @ ATSTATIHT THBI %

AT 4.3 ATIAT AT AFATA. AAHLA T SHorT AAATAT L1
WIS FIAAT T JAAAT AEATITIT  Fpefrde g q i€ ATEA0ATT I AT, A0 o Jofiel
S

TETI=AT f=a = G=AT ¢4 0-2 o o AT ATEAVIATT TS,
a1 weheaid fafaer sqeias ga =i afors gramr

o o
feadTa. F Gl A< e HHTYT.

o  FFIATANT AT
o FAATH A ITAHSA gIOATHT TTHAT TAG TAT

2. ATforaTT a5 adtmed g e gia s
o eft, |T9AT TTAT AIHTT Tesar Al

o FTAATH TAHRIHLIT HLU[ TFT ATATHS 0T
AT, FLA FALT ATEITIATAT AT FHT BT
CETI

o AT AAATATAT HTHLATAT SITE AT FHH
FBTHET ZIOTAT fAoeATHeT ITH ST ol
fAmTor 2o o oTrE.
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9. gtaLenTaae qieny

o T WhaETFTE [AHTOr FIomeT STTaeh araHT=
ATETETST FHTLOTT AFLT AT AT gaHd
AT 7 grdT ATAT ST MR TETS! ATaT AT
ST 3T,

o FHUIEE [ AW TqepiAeA fRwior Frome Ay
ZF 9T, Tl F S S g wdrd. AT
ST FZUA ATHITHATT AT TATAT ATIL FLaT

AT, AT AR gA 78 A g9 g fAato
SIOATHAT &TehT [T SITal,

3. TARTAATHEY LT HTITHT FEIHI:
ST THTY QUATHET FH=ATATHA 20T ST
A= waeT Fere e Tafad IeaTqe, 3a¥
TETIAT AT ST fHvTe wad ATeAT o, a9
T ATATAT AAATHATIRE ATUATAT ATHTAT GEIH A
I AT e

68 °



TATALT 2 et TgaTer, T 00 - o

JHTT <2 HT

HIATRT MELTAT (AT 7 faFwrg g7 i qasa araia<
STYTIAAT ST, T[T, SNH F ATTATAH &=AT=T

TTHET THTALT Gl IT T SATHET Sordl T BT Hgear=

AT, 327, T Sotar= A= F==T AT, a¥ a7 3o d
FAAT ATl SFToAT (AHRTHATATST AT &7 BIL AgeaTaT ol
CIEEE F8

FHITHTET ST (=1L FLATAT &I HE, A&7 =0r 9T
AT, ToroAT ATILTAT HRTON T FHoraT GLAsT. Soidl THTo(

o o o o
I aﬁ', dgllisteh™ Hdl {Ldol «dlel dledlql «1HIdl.

AU EF STHATE AT M. TL ATTHTHES [LA3T HTA
FTE T ATal. SHATIH SLATSAT FATRT ATISATHS ot
TLAST FLOATAT FATT 3ATg. AR F TLAST L TRT THTOTT
TEHA T T THATA STHAL. 32T, 3 AUTGAT STeaT disT
ETETEd “qur gieadr @= AT d5g1 uATer

HTLHTHA T<6 FHLOTAT TEATT I& AT, Asr= 1 AT a8

9 SATIA ATEd g =, AT “qOr AISAAT [TERTT ATAT.
TG AEQEAAT AT 3 T, ATATST ATET=AT 3aX
TTATHYT o @IS &ATohgd A1t (ahd SATAT AN, BT
SATIRTL. AT T ATST Tl HAUATHT TS 318 HTA? ATTT
TTAT GATT FEUA ATST q9d % AHUTL ATl HT? ATIAATT 51
FEAT TLT HqAeAT A1t ATgRiAT STEd (T Hae =ATA]
AT, BT AT T THEAT 3. THA TAF &AATHET 9T

TR ATET ATt ATord T ARTOT LT FHXOATATST 0T LA

et fae AToe? Tia< S argor IS 372,

[T THRLTHET Soi=qT T9€ HETUT Heb AT FHLOTAT
FAOT T TATFLOT ATSATAL FHHT ATO0 AT, TOATATA STt
AT SATAAAT 3 T THH HoIl [LATATHTST STHAAT ZA0IT
STTOT T FEUTST Sof1 ATILTAT STET=AT HTHTSTE 3 AT
fAreaTeraT arfor fAerTTae | 9oy gar g =g o oe.
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qror

fafarer Tw=t FT 32T, T2, A 3. 5T a0 ARG T91
FAHT AATATST TL ATILAT ST, BT AT FA TR TLAT
AWTTAUATATST SN SATHefie ScaTeATarst o=
SATAETAF AT fafaeg FAETET et .

. Tae@ st

9TE¥ AT T ST AETTHLT ATEUT AT T HEAT,
IEATT T& IO IANT HAHTT JTHS Hor=T AETU( ATET
g, ATATATI AT T@A TUATHT ST TOTST HISAT
STHTOTEY ATAST AR LT T8 g0 907 309 (32T, fRaral,
TOTITTCEd .) 4T ILEAT (2T 9 3¢ ST IqT=aT ATt
T qThTeA 1o, 0T 131 ATE gid. ATHe AT TgUH Tosid
=g T =T ATHA, ATHET TR TAHAL ATTLA ST
T@¥ {3 AEITETET ATt AR ATed. TEHF G ST i=AT
@A, .51, odT THTIA BIaTd ATAST TLIALT FTAATH
1351, AT ATAT. AT G SJoto T HIETO(T ATET ST, AT
Frfaf=h ARTOft=T qror Qs F=0ET AT, AT T8

o GROTH ATTIT SAFFTOMEL Zral. Tor ELT=T ATEeHT
FRTAT AT GTAT 3T e,

AT F. .2 [UATHENS =@ aTaerdie arerar s
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STLETE AT A AT gf AU Y o o TAAET e
(TH.7q.) ATETAT (8 Id. TH= FLS IS (A= aTae &7
SAT=AT FAST=AT ATILT=AT FAATATIOTO 3.4 TEET ST
ATTOT WETTET=AT FXTHLT A1 ATILTAT ¢4 T2 SITEd 3rg

(FRTTEaTom, 309 0).

Q. 3G AL

AELTHE SATeqcATd STHITL AT TATH & IO Ao,
gieed, [aret &= T T FHor=1 AR ATed g, T8+
TS TEATAE ATAVTL ST ATEH, TATH TEATAT T
ATEATHS ATAATH ATEUTLT ATgATH T T&AT ZTHS @A 28
ST ARTUNHET ATAeAT 918 gid 3lg.

ST . &3 Ted ITATEITIHTON AT o T (R0 o0 4—
R0 Q0 ) QUITHIA ARV AT HEAT a5 Sdes Il
ATEAT 3172,

AT F. .3 [T Z@T AT ATET eI a1

2500
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E /
2
s 1500
=
=
g /
@ 1000
2
[
500
D T T T T T T T T T 1
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
(T3, &, r,qo)

TEF QT H.9.97.9 FeeredT ATigdiqar TedT ®h 2 quid
HT.OAS. FT A9 .Y TE AT g, IOF 7.9.97. =47
STRT AT S A e TAedT ATg i qaTT = 0 0 3 HTATITYA
3009 T4T YA T fSAAAT AU FLIAL K LY FATE
TeheIoTeY Tt gral. HENS 3 TUI=AT U2id, fRHa 7 Taher=ar

QAT AT S . &.3 T [T a7,
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AT F. .3 OF TZITAT BIVTAT U2ie, AT T TAoheq=a1 Qa1
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m Petrol and Diesel

B Kerosene oil

(V3 ST For T, O F.9.97.-3 0 9 0)

T Aer@Ta®wT o IgT Td &1 ool — oo AT THTH
FTT TOI AZLTAT ATLTIIA: Lo 0 FATL feheAlieres Taar

qIqATAT TLAST FLOATT ATAT ZIAT. TL X008 — R0 Qo AT

C o\ FanN .
T T TLAST ¥¥ 3 ZSTL THATAEL TAGT ZIAT. IL R0 0\9

— R0 o AT AYTSAT qAAT AR(IA I ATHE [LASATHY AT

[ R G

TEHF IO T.4.97. =T TH(d [AAERSA (e e
TIFRATETE 3o 0 3 ATATIER 2o ¢ o T THe=T [Tzt
LA Y o BITX fhefores Uaer fRuw grar. sarafa #. <.3 99
FATEAAT THTO A 3 T FGZT A heA=aT TLaSATAT FTFLT
Y o ZIATT FReATTore Taeshi= gra.

FOT ATt & 378 [QEA ad &l [T Ag<THel GiAsT JTAT=97
HITO{T /e T ATTHTL SIOTAT TLASAT Hel ATE ATAT 3T,
YT T ST HITOT ST [LAST ST THIHTUN TEA
T T [LAST TAUTEL qT0T AT AT ATAT e TROmH

ATTT SATAF AAZTLAL ZIaAl. IaT. ATl G ST
TEAT AT TATE ZIa 3rg. BT START LU0 AT Fora
TAAGH Mg, L AT [LAST ATSAT ASTATST ST a2 ATAT AL
TofTT FTHFRTS 307 ZId. ATAT AT &AATATA ATF IATETA AL
GIOTTH EIAT. TE= T ST AT FHHT FLOATHTST TATHT

FordT 3T, fBFe 3.0 |7 AT9¥ FrET ATEl,
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A o1l aa= @it oo (T2re, e sfor Weher) 7 Frear

(SO FISHT, @IS FIBET F HISYATAT @) TTAT TR0 T
AT GeHTq ATae Saiwgd St ATigd! HesTe! ATaY
ST AT [LASAT=AT T eIt sferar Téie AR
HAAT 3ATg. TLIT AT G [=AT AHTAT BT SMETAT TATHATALT g1

AT AT T

gy fRady

ST QASATHE T SATTOr QAT SO 3o gt &I ARTTHed
ITE.

¢, FIST qEasT
3. YT qEAST

ST LT

GTAT [T T TFRATIHTO (T % . 1) TOATHET STEAAT

TTSHTET THT HEAT ¢ 3 ATT ¥ TATL L€ TADI .

RN . &9 ST ATSHIAT AT

[BEIEHI ZIEEIRE I GEE ENES TFHI
TERA | paceze | fenwes | RuR3e | fenen | 1avgets
g&qT
(GECHE I ECELMERE Y

THT GTATA T AT (SATRIT . €%, AT €.4) T 37
&g = &, S AT ST Irewte T910 <4 % ST
TR AT ATIL THT ATIL=AT 3R % 2. THT gaAT
AAGTET (AT T@e STt e steft g 61, ST
ST &AAATATA AT THTT % TEA, T AT AT
FATIT THIT AT ATTL=AT ¥ R %, TGOS AT AT e
TEF ATAATIAT &ATAT ATET 3 4 % AT TEATALNA

TEETHTST AU 15T AT 676 Q% oTe.
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ST . . TUATKTE VST ATEHT=T avarer

2% 10

m Residential
m Commercial
= Industrial

m Others

(FEH: AR, 209 0)
AT F .4 &A1 dIT aTIeT=T 2garl (e 7ed)
Streetlight P ublic water
1% Works

4%

(FEd: AR, 209 0)

T QAT

QU |9 97347 ST faqmne faaedr ariRd e (rFfa
#. €.%) AR Tt FuiHed uZre, fe=er iy T sat
SYATAT TLAST ¥% 3 g1 fheatferex (¥¥ &ref forex f&har
e Fifewsht aed o % faferge frex) sar are. a9+
IR =T ATIE |TETIOA: R § AT FhaATieres (3. ¢ It forex
AT 0.0 % faferae forex) st ATAT srg. AU FiesHT,
ST FIGHT F HISATAT G TTAT ATHF ATIL TLELT 20
gL & ST gral.
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1. O, Y. e, (9 ySrfer® wtareed forfges) sadie
faeteT /TfRdl TH 200w — Lo AT, 3 FUT=AT FATALT
ATAAT T2, FSHT SART SEATAT TAST GIATA AFIA F .0
& fegar,

AT F. . % 07 AT AT Y2, FHT T ToheA =T AT
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&R fordtifareT

20 -
M Kerosene oil
10 -

0 .
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?9\‘@ W N ?_0 &£ E @ @ \.i@

(V3 SThTq for T, QO F.9.97.-3 0 9 0)

ST . .0 AT I, HY. U FF [Or qgTAT et U, fT5a 9 Tav sgai yHr
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TR . .\ AT ot 9. &Y. TA. FAAIT HFeraT 3 AUTATA
I AT BT <o gl faret forex o ¢ @ . for, aa=
R T2asT Yo gor fh.for. 9 € o g2 foh.for, aveam
ST, TO7 TELTAT AR T AT [LAAT AT ¥ FHldl
1. SgaTaaT (Tferad), ¢ AT € o g .o S9a qXaeT
ST Tehe T &1 H1.H. T i e 3772,

AT TTETS TUT U GoATHT (I Tehiegaia)

(Energy usage/capita/yr)
WY TS A1 fAaw0r Heerhg Mestereat arfgdt aqam
QUATA S THOT AT A1 A9 Y <& e e sat

AT, AT ITAH SFHSATIEA ATTATAT AL, TLS[E AT

Tghiegae Jodiahed HedT Id. ATATS Energy

usage/capita/year 38 HaTe ST, § AT (H12Id
FLOITAT G5 @TAT (ST e,

QU TELTHET Foot T (ATST SATTOT Y2 H) AT TL2 e Traadi
246 3.3, st sehi=geiz (kgoe) TAHT 3. T HofT ATITo
STHTOT STITSAT T FATAT JA9d ST F. &.< Hed Feffaer

Tz,

SIITHE & THTOT Gaid ST A g (Coco ..
AT THhiode), AT ATLATHES g THI 390 R, g

Y. Taega sstah:

Consumption of electricity in Pune in the year 2009-10 is:5286638000 kWh
Total Population of Pune City in the year 2010: 35,00,000
Tons of oil equivalents = 5286,638,000 X 860 / 10 7 = 454,650.8 MTOE

(Million Tonnes of Oil Equivalent)
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g (Ao SStant:

Consumption:

Total petroleum (petrol+diesel+ kerosene): 493 thousand kL
Considering Sp.Gravity : 0.82 kg/lit
493,000,000 X 0.82 = 407365.9 X 108 kg= 407365 MTOE?®

THT AT THrogazd
Total oil equivalents = 454,650.8 + 407365

= 862005 MTOE

Total energy intensity in terms of electricity and petroleum products

= 862005/ 3500000 (population of Pune city)
=0.2462 MTOE per capita= 246 kgoe per capita

AT F. &.<: TASH Fee (a7 G

Energy intensity (kgoe)

900
800
700
600
500
400
300
200
100

0

: _ mPune (interms of electricity
| l: and petroleum)

India World China  Pune(in
Average terms of
electricity
and
petroleum)

(F=+f: Key World Energy Stastics - [EA )

oy

fAfarg STt ATeAT=T SIS AT, AT HEO(r, qEEAST AT

AU TEaaT FT=aT TERIEA e B0 "qEasT IT A T4

TEHRTAT AgL=AT FAFqTraT Ifod grdl. IaTgeom:

o  STETTAT ITATHA TS
o ITETTHT ATHTIST ATfefe qfferdt

o UL T,

28 1 Kg of oil equivalent = 10,000 k-cal
1 metric tonne of oil equivalent (MTOE) = 10 x 10° Kcal
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e F TSITAT THH THTSATSAT fafaer TaiHed e«
ATIT <A (A ST SATOT FLT SHHAT. TELHLT FL T, 1.

STt fofaT ST F9 9% ATHRSHIET, a1 TrETEAT 9t

ZAEAT T THATT, SAT WSIATATHET SHATA. ATHD
AETTHET ST AT STl FETATAT TeAST ATAT T ATAT I
TIROTH [HETEt TN T8= s F ATEEraS aAiaie]
2. IaT. ATTILAST Gid ATAT AT qgLHed Trogal 9
ez Sta==T gt SSardt ar9e grar. aredia® g 9917

TATELOTE TidFe e,

AT T TTHEATH HIGATITEA HH0T FATd. AT AT
NSEL ch(‘“-H'HIC)hI ST TR ITH ¢ e & RIS HT STAAT
STTAT. ST JEar AT TRATLT a1 g0 gIa ST, T8q
STEET AT FasteT 941 A fAaay Iraumt ST ara<t
STATA, 28T THRTAAR AAATHET AT RFAAT ATIT ZrSal

FHT HST AT a=d. faETT AT o AT 95w §
TATALOTETST ST TiaTet oTe. Trogied s iqed dis
AT SAAT=AT THAHET TABITH 3 0 % AT AT ST

FEUIST AIST AR FXOMAT A= (T4 gIal. AT

AT T FLO g1 HIBTAT T 3. T AT U % FT 199
IHAT L ATH TAH THRTLHE TOMH &g It

(WETIEE, o9 o).

QU TETAT ATTUE AT AL HTTLOTTI Y 0 o Tl e
SAHT 3. ATHYA U % TSl Y, FHlel A A0 AT
TR, ATST [ATAT FETATA ATRadd ATsT T AT AL
34-% 0% T GTAT ST, AT ST ATABT &f 4% st aT9q

AT AL AT HETAL o FHIEN (A< ATH AHATA. FZUSTH
ATTHETITA TR Tadqd [LasT FAUHLTT THIT 31 Fier
e aTg ahard.

TT ¢ gHe Aisr AEAEET o vy .. Fioar armr.
TS 34 FIET fAe ATl MHAET3 AR % AT €2
FATT Yoo T FHIGHT ST ATF TFHAT M IER.Y o

(ol (o ~ c o
SIS IO e« STIATFATS ™1 9T 9 gl

A=t a1 ST Ffheh qTacba<a! TgoTqul % Tl
HETARTLATIoTohe AT =aT T ARG T8 T el € B<h
4% ATl AL AT 3 0 % AT Fod F% Tl

fafay FiAardt St = ar S97 ST ATt ST A=Al

AT ATALTAT AT U G Stageay g aar ar
FEUTS THTLT T B,
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TEHTLT TZUT

Tl Tl ol gaT, IO, &A=t 3. TEUITe ThTL I
SATAHTT AT, ATHEY AOET T THTTH TZI F20rS
HIAATATHT THTATHS FIOTTL THTIT TGN, TAT GATEATAAL
ATHRTHT ATGTAT HTH TIGA AT ATTATAT FL ST .
qTa= gATEqEaT qroft Teft Seie sraedr Famaert aq
O, AT AT T 3T T T AT AT TR,
TATATT AL ATAVTL gieed, ATigdl aastT SSRMETEaT
foaRToft Trrae 19 FToAT=AT TS, Ao =reg rqory
Faw, TEIT ATHYT Icaiord gIoTAT T@T THRTATHS THTL
I Erd. T IZUOT= GROTTH S T Zraner feaard.

TTeT HIOETEE IO T

o TET=AT AT TEATALT ATEATHS SIBATAL TSUMTT T@T
TERTIT AT

o TLH FHTp HAIMTHIAL HIH FHLU THA ATAF FTe (€. 51
TN ATHEA AT gIOTAT THTATAT AIAT STATaL
o TR gidl.

o TioH HeX ATAATH HHT STAF AT THTLT ST &
(FooTer ) TEH TEATALNA SIS JTHYA A0THT THTATHD
ST@AHT ZT T T

AT ShaggazT gro afos

HTOTET=AT AZaATaTd LUTAT TT0TEY ST a% Iocid
FAAT TIRIAHET T@ THRTITAT IO gral. T <o
TTO{T TACH HATE FF 9T AqHTH, ATSATAL BT THOTH
ST ATSTAT FIOTAT TRUMTHT=AT A= HHT Taal.

QU H.7.9T.597 SeIHed SAcedT T aiie UHor [Qaar=t
THEAT ¢ TG 23 FATC Y00 Tl 3flg. Tl ¢ ¢ a9 g faa
TR Savararst axfaaeft ¢ @@ 3o g A A1 AT
AT ZIAT. AT FE=ATHT AL T Aegel 34, T ZAoh!
AT SA0ATT HAITAT T9T AT g o ATHS A= Tad
T ATAT 3T,

TR FHIHIA A ST, AT HEAA F5e (i
AT TETe FRTA RedTael AT T degd
FLIAT Flgl THTOIT ITqBT STAAT 3l AT T
FTHRTA TREATHT TAFT Az Yo T HATIGd SATAT ST9IT
AT TEeT gd g Ut Hlgl HE 3T, Has 0
TEATALNA THRTATAT ATqBT (&4 34 TFT ) T[EAF AT (

U %.<Q A ) THTIO qTAB AT SITed 3lg. ¥ %d 1€ o
THETe I ST aTdaT THTIOT ITqe 9eT FHT 3fg ( TIHd
.39 T 30,98 TAFT ) g THTI TGO o7 T sfraeararr
FHT FLAT TS . I2T. AL AL (< THATH
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TEATAEA ATOTAT ATEATH (o HE AHTId TEH HIOTRTAT
ATAT HLATHAT THTIATHT TELAT FHT HLOTY AT Fohe
ATATA. AT T8 AATT A %0f, ATTHRTCA TEIOT Sq07
JATRF qTAB AT G HHT % THAT T ATHS IO
TR 2T Tl

JiaaTe
U HETAMATITRT AAAA TAST FHIFATAMT HATE R0 0 & ATGIT

AT FLHTLAT S AE TAS T U= AT qor
TETAMCATICTR =T ST a9d SUTT ATSAAH AT T2 AT

AT BT FHTT aTa s JTei€ HLoTd el
e,

QU HETARIATIOTeh STt aad =47 SUTAATSAT 89 R0 00
ITEAT T el Agd. [0 AgLTAT ATEdT (€T AT 5T
qroft qZAST 9 e HEer a8= e Arse a1 giagr
TETETST ASr=aT AT Hed qTE gid e, &A=
ARSIt Tt aeardie ®€ie drse, 3=, Afayg
THTAT, FATGTAA, TATET, AT SATTOr ERATAHT

FTAT FHTAL AT, T2 FITT AT ATIC GTAATHTT —

9. TETATIE — 33,93 (T Fgeoqua Ifq a9 )
3. FTIFHTH AR — 3.8 ¢ (T Fgsequy I a9 )

3. SAUM - 0.¥% (ATH FeseqUud T a7 )
T — 343 (AT FEseus afa )

T TUTHEY T AT FILAT ATTLUATT ATATT A Toi= HISTHTY
FLOITEATST TAAT {4 0 HIET A QTS AT ATILHE ¢4 00
*.T5. UH ATE ATAAT Mg, T AT GTATT AT HoTl
AT FTAATET T FHoed 22T IAT ATIL T FTEAAT HRTOI 27
TR & 3. AL AioraT ATa< F=Tad 5ar &. QY Frel 4
TIATIEY @ graTd. af ATaTad Holl aad =l RTHaTel HLarl
T AT AT TATHTOr ST ATSHT Shele T 3.

TAHA: AT, ATET dbqHL Fie ATSeHTS] STTHT 0T
A AT

QU TELT=AT THT ATST ATILAT JATHET MELTA A TEATALNA
f=ria s araT ¢ % e, 98T TRATa0d (e 1=aT Sl
TALATH Tohed TAGH ¢ 2¥. <& ATE (A< AT T9aq HL0TTd
HATAT 3. STATH THTL AT ST TV hod T qi= AT Faad
g% oThd,

80 °



TATALT 2 et TgaTer, T 00 - o

T 30 0 3 HEY FIATRIREAT &Y. . &, qearas uAsit aegi
e T ( 2o 0 A ) IHETAT 37T,

T Ro0 — o A Ele AT . N.UH. 551, (T WX
qifeaw sgu¥ ofwq ) Tasht & y ewtars= i 7 Jvy
FETATATT SATAA 3. (o000 )

Yo FT U drum. . st — e d2 dt y
94 o FZ T N UT . Tasl — v F2 & Y
9o 3T TH.H.UT. 5. Basit — 4 & q= & 4

THF 4o A TA. 9. UH. 551, TAST Aeeiolae aares el
ATTLOAT SATAT AR, AT q SATAATSAAT=T TEROTH o
HETAATIh=AT T ATee, Tad, IATH TTAT AT AT
STAGATT FLoh TSAAT 3lg F O Y00l — o HeT 99%.£% T
.S UH. A1 q9d ATAAT T2,

QU HETAMLATITRT §&T WA T AT gd [H1E 79T TS
FAfe™ FTH IO ATA g T ATAA STTIASAT T AL
TS 3% 0.3\ TH. TS U, I9d VI g,

AYTLATIRF SHFAT ATIL

QU & |IT ForaT ATIL FLOATHET SR 3. AT SorAT aT9% I
TTHEAT qOfT AT v THET FHeAm AT SSA1 HarHeaash
AT FOTAT FEfaer TISA=T BT 33T QAT (AT,
FTAATIHS 7 SATITL SATHET JTAT HIZAT THTTEL ATIL g AT
AT, FATAT THT Y, STAGIAT AT HAATTR 4o %
FIT TUATH SR, AATATI ForoAT ATTLTAT g HRTTHET
TIHTEA SUATHTST HRTARILATershe “gRa SATLAT (31 ST3FHT)”
THCTTART LA AT STRATHT HITgal T 3 Hey Rt o,
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THTT 9 LT

TATALI] ST 3 T AT STHA qT AZLTATA AT

AT T[T T MHd. Flal aUTTAT ZATATAS FHLOTHT

ATHTAT GTHEHEA TUAT=AT e gaAHET JUATHAT HeelT ESIEIS

. Tt TS AT, THSATHS ATAAT 987 T T3 2T
TETA T ZIA, T ATAT ARTAHTOHS TATALIT FaATH

qEATd AT (0. IO TgTHed AL AuTS qiagT aa=

THUT §\93 AHTHLI s SAd SATHT FIAEqL TGl @reArer

TR . 0. ¢ HEATIAT T2,

THT .9, 92 IO T 9T.AT AERT FHx

3]@_ ?:[TTT:[Tﬁ' Ro0% | Yo00® | Yool Roo0%-

. o\ ol 0% %0

? QO HAILSAT GEGIT | 43¢ | 43o 4y 4y
GTSHT &0

R AT T 3 R R R
FIGEIRIRERESIGED

3 THAT T8 24 Y4 24 94

% Fad HATT 6% 22 22 2% 1%

U HTAT a7 HI9T 5 © © u Y

3 U aTaAfaare © © © ©
BET)

© FTEETOT foramT 2% %3 %3 63
(3. 9T.2T)

< AT, ST <R3 AR A1 R34
FTH FLOTY ATF T

] ECIEIREEED 3 3 © ©
FAEHTT Fx

(SRR oI, 9.9.97., 70)
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guTaefier arefi=r AT
O AAATAT TR 18 foge aret sme . |reft=ar Terr=n

THTL e A1 TR 2ial.

qIOATHYA FEIA

HeAd: gUd qIuAT=AT Ha9Td Shise , e [@AF,
AT, IASAT , FTATS T ATLEAT TATTAT TTRATH gl

SYEAT FIEH T AT0ATHS Zor AT

T, AU AT JT07 ITOATHe STHIHT St aTeard 9 af
S wTd ATATAT HISAT THTOMA STHIAT HeATa Fral ATThT
AR 1 STETAT AIRI=AT AT ATEqeT HLOTAT HA AT

TRIT=AT T ETEeqo Ha AT (Radamd) 973 ST grard. AT
TR AT T3 SIe ST T& AT ATENT ¢ #9907 79

ITRAT THH GTAT TIAAT SFT FHIF 9.0 T 0.3 T&T o
Y ZId o, TUATAIA 23 T FA AT A TSI HI=0a
AT, AT F. 0.3, ALY g TTL FIdA i, TEFT FATAT

SUFAR! [UATH ATEd g,

TR e \o. 9 ST=AT FOH THTO
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(V3T IRy farsm, 79,97, )

T ATl fRHTT 30 0 & THT=AT ITgofia gt o,
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ST 2 \0. R HATRIATSAT O[T THTIT
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(F=H: AR [0, 7.9.9T, 1)

T ATigdT fRHaT 30 0 & THT=AT oA sraTid s,

AT F. 9. 3: ATTZI ATAIT 0T THTOT
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(F=H: AT faram, w.9.9T, q0)

AR FqEIT

QUATHE O ATAAT ZALA HHI 513 TROTAT LA

STHTOT {077 37T,

T R0 0Q T HEATGA AN AT T TmHed HINT

AT AT AL FAA gIdl. FgUAA AT AUTAT T
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Ty Rt steara aafaaE=T HIN aga=t aieaed?

AR q¢ 3 SR,

H1N1 =7 yIgsiia

FTES R0 0 TS TUATHY HINT T SdqeredT 9
IIReT B , TOATH T12 ATATAL0T AR (FHT.
9TTeBT, HRTETAN, 99 HgcaT=aT FAAT a2 50T
AT, ATt ArRTHed Tt 7 98T i a1
A= AT IR HaTET ATATST I, Hgcar=aT
foaroft FIfeT AIeH, aqaET, AT 7 4. 1.
AT THIL ATEAHTIA ATfgdt TLEA0ATT ST,
et IO TZLTAT ST THRLAT AT THIOTAT
HT=AT TRTT ATIE=T ATl 2224, 2344, 234e T
9 <\9 AT HTHTA TARIUAT d T GTLeAT arefiqes
SSITLT ATHTAT FT=AT TETTHT HISAT THTOT AT
HTAT BT, T AT HTBTHE ATATAT LT AT
SIS qogcAT. A AT ITAH TGA!, AT
qETredT HIN1=AT [aToRes & arar=t a1 qof

ELTT STAR AT THTAT, TEF TOATATSATS TAL

TIATHLT TETTHEART 1 AT AATSAT THLATHD
qFt=aTe ga1a 41 greftaga st [ator 7. sar.
EATA AT ek Ul HigedTd OATHET ¢ & &0 IrEe
ATl TUIATHET H.7.97. ST TIOTAITHET H R0 0 ¢ THA
39 HTF 3o Qo AT ¥ Q00 le HETAT FIT qTH I

ST, ATty St W (Tami Flu) B siroer €33%%
FIUTTAT JUATA AT 3. AT AT=T AT AT =aT of
H.A.97.4 T fAg=romarsdt Tafaeredr SqE-ars=ian
“qUT 9.9.9T. HISA” 3TH G I, GTeAT faerear i
F. \9.¥ THTL 3TH SER ol 3Tg il 4 O ¥Y aq
FANTETATA ATHTAT ATHT AT ZIOATHAT SATErH TAT
FEAT. ATAGT TEITET FIOTAT AT THTOT ST
AEBA 3.
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AP F. 0. &1 30 A 0o TAT TS A dbT TAHT T[T
FATATHATATT. SHAA THTT

30
20
10

% of Deaths

0-5 16-45 46-65 >=66

Age Group (Years)

B Male% mFemale%

(F=H: AR [, 7.9.9T, 70)

QUIATH GATHAT SATTOr HINT

QUATH ZATHIA 9T T FITL 38 T ATAETSATHLT |1
ZAAT SRAT ATEd. S . 9.4 297

M@ TAATIHTN 3T & I T, A ATFor SAfaree

A THeT TaE qaid SATed IS8 g Aad
THTOTET ST{er STEd. g1 HraTaeiid QUaTd il el
ATTHTT R0 O 3o T ATTTH T+ AAT. AH ATELHA
AT 3Tg T, ST FATHTATA TRITSAT ATg<, T g1
HTEAATA TaorTy faury Sraa 11 srhara arfor arg
AT, FGUAT TTAATSATHTLEAT AT
ZATHTATHET gA=aT HTha THTL FIOMT=AT FASTo=T AT

.

:

. 0. TEAT, TSieaqTe & fararof= s

(Surveillance in Pune, 1976-2003)

4 . . === Mo of isolates
Human influenza virus Isolates: 418 o Rainfal (mm)

1604 Type A (h3N2):192 —=— Humidity (%)
Type A (H1N1):93 —&—Min Temp

140 4

Type B: 133 _ ” —i— Max Temp

[

£l

No of isclations Humidity (%) & Rainfall (mm)

0 ﬁ_._ - 5 4 EI * 4 * A . B . e ﬁ. !
J F M A M J J A S 0 N D
= = | EJ = ] ] | =) [ ] =
Cool Season | Hot Season [ Rainy Season
(V39T 5. 58T, )

29: O FHeA0- T AT 5L, 0T, ¢ 3 &~ 20 0 3, http://www.icmr.nic.in/pinstitute/niv/INFLUENZA.pdf
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H1N1 faeTorees SrorT=m qrar= weqor

T TRITHT A0 51 TAFJUATAT ATATSAT ALAITETLE =
(T, AT, STh @Y, GIHAT) AFATT AT T T
=T FCOATHR AT H.AAT.SAT SR AR At
HIST THTOTT |9 GTEAAT SAT0r ATt (9 d2rehid
SFTART=TAT TTIreAT T o712,

H1N1 w= fAsy

ot 21T, (HeX wi RHIS Fard, Tediaer stHiaT) a7

eI ATETE AT, 26, dt. €Y. &, (Rt = e
qiferaest = afFe) &= ared v =41 et
AT TH TLTd g, ALlal, SiegT sl AT ATaTH
FFEITHT ety sffaeerar v =i,

TTATA FF T A TATHOT ITIH AT, ATHD
U = I7A A, B 9 C aATITET el 3.
AT STFe? WO T A fauTs 93 =i
TEAT B SHT W ST SATAATH ol ATgl o SLAATd.

qOr /.9.97 7 T TG FTAAT TETHIT

T 300 HLY JT TRITAT ATHT ALAT H3He ATAT T
AT HLOATHTST O T.A7.97. STLHIAT ATSTHT F TAL
AT AT GAGLAT I hetl Agd. AT FIEHIT
TR gId i ATal ATATET AeT SAVATT ST T8, Bf
GHEAT TET AT,

g T T
3. FARTAT Gt SET FHL00. ST, GrhdTT, foEarr
FISTAT FHTA &0, A A AT  ATATL 1.

3. S| rgTe =0y, faeiedy =y,

. T&T GrwdT et FTat qeqor faaqed e qrae =
STAG=IT AT haTd STl

L. JERTATYY F&A 3 AT 3 o ¥ feawq g9+
(B, ZEATRIAT TG, THERTL TZA AT ATAT

FLO T AT AV AEBATH SIFELhEA
TATHO & FOT.
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Afasarter HIN1 g RForrEaelt SFeear @ aeqat:

Q. O W.A.9T. ST Taldiel a2t qraem Terd Fo.

3. WAL T ATAEAAS ATAE WAL g HEAA

3. AT Ga=AT GrAeiaT IO = AeTq 5T AT
TS U F.9.97T. T899 R0 %0 29 =T
FAHFATT €. LC Tl TATTAT ALIR Al e

¥. GO =0 @0d Aiogd, A=A ITATL
FLOATHTST AAALAT ¥ 3 TATAO 0 F L4 @It
FOTAATHES T FIT FILOATT AT AT JT s
¢ g AT <did, STATLETST Getl Ta9ard 9 <.
ATIE HERST T’ ¥ ar|a HINT garfaa
FUTETST G 3T,

w. Forfaa wur= AT F54, A=A AW
AT FeT AT FXoAT ARl qed T HLOAT
HATAT AT, TEH ST ATAE, HAITNSAT TAOTAATA A
G §&AT 3 ¢ o TAT FRod FL0ATa 1A o,

. AT AT O T.AGT. F T HIATT % 19 AT

FHAT HIfRdl d AIT HFT=1 IHTLIN AT
FUTATHEY FeAT T2,

QO /AT, 7 O fauas afass a3 SuHHA

9. TAHIHLOT qIGH
TITTST, &40, SRAT G, gard, g2,
T, FTAT5 . LETATST TOF AT TS
T AH /AT ST LT F37d HIhd ST
Fee (AT STEd. Tahadiad TAr=ET TH1C

ST STOTOATETST TAFAT HITGHTHAT ST
ATAAT 3.

. TP AT FEHH a0
T FTSIAT AT GTATA HTAHA O 7797, T
NEIEERSICISS

o T AHTHLI FTHFT
o TP YA (R FrdFH
o 9T AT HITFH
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%3 T fAe Friwa

e Raara Agaa wrwa
TS =T fAg=ror roderm
BEIRRCEAEPEV AR )
TET I T a7 ST FTIFH
Fed HAT FHTAHH

frore sfroeri=am e

[EERIE SR IRISCI

BT TS ATHRIETST SR [AHT AT ¢
ATETIAT AT ITH FHAAT TS
qIa=aTs Bt ST, ST GLEAT TS

QUATHE ATL=AT ATAT o= i
quaTHe fhaT 19 fRaar=ar gt
TqTA. TAFAT AISAT THTITAL AT
STHEHIATAT §9H g arfi=r TRT T9og =t
TFIAT ST e, fafary |7, Sear=a1
TLEATH (TOOTTed, TALTAT 3.) TG 3T &t

AT, ATAT SATST ATATATATST TITEHUHT,
L=, F IfaaeTe s IUTT TTSTT,

TATATT & FOTATTHTET FHLOATT TATd. FeAT

AHFLOTETST 3T g7,
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C o
ST AR e T

FHETHRTSSAT TG ATAATHT ST SATTOT STTAT ITATH 57
IHEAT SATAT TH S {ad AT AT AT ST Aty
SHTEATHEA SO IATETATHLT THATALOMAL Teh THTLAT SHT
SHAT STHAr. ITAT SUSH AT Fefsie gareard. Ir=-
e TasT TS ARTA® TqaT a0 9 RiE STEqad
3.3, TX affeady | aree 3. afs araaT (global
warming) aTer=t g1 sTefi=r T AT THET. JT THEA1
FTLONA AFVTAT HgcaT=aT Hehiaahl T Heah g Hiad

T AFATEE,

3. 92, RH, FoaT qo= HleATIgA AT

FHAAT FAST=AT ATIL T HTCEAT Ao Raanriors Hheas

T FTET ST SFATES gAHLT HIdT STl IaT. ¢ e

o o C ~ c
=T AT97 Feary ¢ Fer FraaeTT ST qe T S .
TETAT MELTHe T AT e=THe[ IaT. Sirie, Faquras

, IACAT, ATEqH , ATEHTH 3. He[HA TLLS Fhedd o Flad
ST AFATES FAHET JcaTord gId Al AT THTL <A TaT
StraeTee fafare Tt gIT A0 S0 qasas wred €™
AFATSTAT TR Tk SHTH IHA(AT FEal. ATATH FTaAT

Fefe FEuraTa.

ST TS AT @97 AT STadid STTAe TR lgd. 3Tt Fhra
Fetde fhdl 3Tg AT HISTRTR FE o HHT FHILOITETST § 39T
T T IATT ASTAT FLATT. TATALOMAL SHT SHT
SHATATHRT Te® SAhIAT Hlgl Tl STHal . TOATHTIEAT
AT ST STERTH HERT AT ZHT ST HUATHT TS fAaior

ATAT 3. IO H.AAT. BF AgIRTETA Iigell ST TaisT

TEAT 3T ol ST STAT THTCAT STFATH Hewe (HBTAAT
A= TR o [EET FL0ATHT TTd H0T Mg qBTd ST
FHTa I SroAT= 1 HI0d ? ATHYA fHATr grorey

FHTae fohelt? AT AT AT o TETHTIT FHee g0y
TURMH BT 1T GAEL HaT A5 JTAT Fiaea<

SMETAT TUT AZLTAT FTaT Fafie AZATATHLN HAqAAT FATSA. AT
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Tartaver a2 fRerdT sgaTe, IO R0 o -

o

FgATAILIET, ATATT HATAT FT1 A1 ATZIH AT AT A1

o
HTaEa< IZTAIE T& AZATATAL L HTZL hedT 3.

AT AZATATHT ITAIT GO A7 AT GIAT TS T5AT
[EERMIRIE AR R

{ TEITHT S8 q IAT ATILTAT GaH LHT TTF FT0l,

3. ATTERTHET T FTed STETRHar (HHTor ¥y,

3. TETATTHAT=AT GgWRIE S8 o ST a=d (=47 AT

ATGft FLOT.

¥, Y, IS AT IATATH TT=T T FoeT FTad FiSe
HTTEAT TTSTATHT ATH FTOTHT TFTAT TSATB .

STTHTHETT q9= aST TqLa s Te U T 7aL0]

TAIATATST ‘T&T GEAT (AT ZT SHEAAT ATSA.
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TR R ALTTTATHT TR AT A@TaAT T T

CICAIN]

AT W AWTATA AFGHCINT SRTATHEN, TAT AT (T,
ATEF T ATAS AT ATgde), AL GraeT (AT, FAATHT, T
TTEYTO(T ZFEATIA) ATAT THTALT 3. ATAT AETH HodTaT
ST Ry FTear AT FT; FATd STeq TSI THT G =47
4 3% @ g1 T&, ATEqH F ATas( (4 ATEqeh ATATHTST hedl
e, T IO ARTTTAFRTHES €% @A (AFH(T FATE 2.9)
Tl 7 T AT T g, WreAt e a9
FET AT T 6T, T & G4+ Aior STHA 972 9
T AT FLOATETET Q4 % @H HLOATT AT Ale. % Heh
%% T g1 AST{LaST HATCAATST AT &Alg. TEHH SAH ..
%3 e AMATGAT fAHTTATST FeredT =i=T T Y

AT TG SATTAT THIT AT, T AA@THET TH 20 0% -
Qo HeY HAHT @ATH ! qLqR (g Ad T8 AT ¥ AT
e AR e Toret @ RgH Iqr. argqea anst

T YT TTETAT @ heAT STl T JLEal Sadt ST,

AT F. . : ATAMGAT TATIITETET FAAT FLHALT GATAT AT & FUTA A ATerd: I AT

B iy (qEaeT, e AT, TRAST THew, Heft+l - gL W)

B & / arggs (Sds g qn, aiggs A R, adsfas aggs 9 @Ay e )
& g gy dad (et dare, smoft ST 5 g g )

W fagga R

(F=H: H.7.9T. S{ETIITF 209 0-279)
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STRT . &.% © AT FAATITETE Fereat ATTF @=i=1 Jo7 U aAuidier srera:

T ATE (HTH: T.A.9T. HAZTTITF 2o g 0-979)

9Tt (AT, R T ATA, XI5 THe,

HATAHTIT THT)

T/ ATETH (T ATAFHA A, ATZIH
A= fawmr, aastfae aggs 7 fFaw
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TET AZATATHT TATALU(T Fo&AT A& At qoeT fo
L o o o o
AT, AT=AT R TOTETST ATASI ST FLOATHT T 3772,

[Nl e o o o
ATATARTE TAL FTal AT 1A% STTAATSIAT FHLOATHT T A2,
T AT R ATEATA TSI He, ALATT HOATT AT A2

STTR=T TEAQT ATIT
TREHTAT T 3A< {Sa1or=AT gRae=i= a4+ 7 A

FLOATHT TS 3. T AT SAL A IT AWM, g
&3, SATH AToal dad T 3lg. .9.97. F ITAd Hed
faereaT AT AIaTe AT &= STHTT A4 FTal auid ¥ o %
B STTEd e g, ITH @t TH fogd Id e,
o OTTT &1 Hed ATAHTHS TT@LHT o+ THesur FHHt AT
ATy, T GT TTOFT=AT ATSATHTAL QT AT 3Tz,
o ITAT I TFOMTH TREEATET I AT TATIL0NT
FauAre fREe I
o TUATSAT SASLATLAT TREALTHEA ST AT TUra0y 78
ATAT TL ATSIIATAT, Feb, TG 2. AATHAT IcATE Ga
& QUATHET STl ANTATA. T AT
SATEATHTST STEq HHHd AISTAT A F SeaT=T
ATah ATIT AIRET grea. ot wrara TR

TERAT FXOATATST qUATHET 3T+ TTHAT % (Food

Processing Centers) IT<Ts¢ 3Tgd. AT AT
AT TSq AATHTATAL TR TIERAT o AT &=

T TahTe FET gred, ITAT A=A HLOATT AT4T.
o ITATH TRUMH FUF FHTad Fafie ATE,

o TATIAATT AELTAT SASLATIH A T=AT TTFITT
ST AT STRIT AT, AL HET 9 9 9T gaT

ATZUATHTST FTLONHT SAHAT.
2 AT =S AT GTATA &, TAL ATAATIAT ITNTHTST ( TTEHTH 3.)
FTILOr ATAS I TTTFUATHT TS 3.
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qroft

ST R0 § o HfIT AAHTAIAATA A AR T R 3 S[A R0 Qo
TR [UATHET U [Radrate sTrfae aoqear qroiqast
FLOATA T AR, AL TTAETGATHET TN EAT TUT AT
IO FTSAT QUHTIAT di€ AT AR AT, g AT =T
STAFETLOT, TTOATAT THATIL SO A0 1207 FHLOATH AALTF
e, T BIEr qot, Jara, AR, FAr=araed arasr= aroft
A5 oI TTABT ATEAVATAT TTA HeAT qTTeot. T
aroT=AT fAfag Safiis g aroaT AEa e g
Hhehlo! AT fAUIT=aT IToT=aT qeasaT=a1 v

FHEIAT qIE AT AN ATal.

ELRED

TEATALNA ATEATHT ATEdT H&AT AT AT ATEUTL T,

TEHH TEATAL ZIOMTT ATG AT RSl AT THTTAT THETTAL
AT SATIATSIAT 07 TSI 3ATg. [0 FTATIeorhe gl
FTBTIAT AELTATA THE ATHRTHET TUOTHT Tt I AT
HAH ATAA I TH HAF qL [ral ATaA qTigorad. Tig
RIEMEEC R ECMRIGCAEREE P U PEMIREIES)
TN & ANTHET ATAAL AT qTigold. T8F
TBUABUTAT TATAT €T, ATAF FTAAT AT AT,
TTHTST ATSTAT (AT AT TR, ATEdoh T HI i e
AL AVATH F AT, ‘FTaT e Agarar=ar qeid
AT A& A0TT AT, FAIfd Ta=9Td SAFL S a1eq
AT AT T =T, AT SgaT=T A=97T F207 rar
FIRZT AT e, ATGEI TTA FLOATEATST FEL AL ATAITS
ATEA T ATTFHAT ATTLTAT TTHTET <07 F TFTATTL JTHTST

AATLATINF SHSIT =T fE=Te FAT1 1T, T8+ 91

ATEATALNA THRTAFLAL FAAAT FuraTad (=T ZIor T
e,
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FST

U SoraT AT HTHAH AT, THH ST T AT
MNRE (g% 7 sqmeariiaF S0 §31ed ) T+ Figd fafae
TISAT AT SATATA. SATAT ATH FTHTT AR T6=
TATIA TALST HEAT TENA oS AFRAT. AT ATSAATS AN

TETae ST gl Thed Grertel THTr.

o  TITZorAT ATAFTIEF AT,

o THTLAD HoioAT Ui SATEF HTAAH T

o Ea THTLAHT [MTHAT ( Retrofitting ) ( Green

Building) ST 9Ifa<or & =<aigof.

o A, T ATLEAT T TYFTAT ATIL.
T FTSTAT ATSIAT THTOTHED 3T TgLTHeT TafaedT
ST e d. T AT STTersh SATIH THTOTEL Tl
STTOT. ATHET @I ST SR =T Qo1 HAqT
THTAL AT Tl
T THTLAT & ZAL AeATOTF THTLAL.
TEHTE Fo AT
ATHTIST |7
AT AT START=AT THTLAT
Hie" T HIST glaed

£ X wow e

T ST TATATATATST SHTLA AT HTAH AT TTcaT8,

ATRT T TEI AR ATTE HIgdl <3 AT TS

ATHT BT AT AZA? ATHAT ATAT AR T T 1

A ? ATHT ATl e <01 T 3Te.

ST ATSTAT TATAOTAT FEATAT O 77,97, F Tedtgd 9
qToae oot aTfest T8+ ATHEATT TREATITS AT Fed,
qTeTeh=aT Z21d of ITHT TATa ST FTaATA, AT STHHTH]

TG TGl ST Fed foefl aTigal.
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qATATT GATET TAATTAT

TATALOTHT e RAAT AT ST AT HALT H g b
TISTFAT HEATHT A ATHATHT STATAILT TG AR A 99
AR SR &, ATATHIT T HALAT

qEA AT et e,

fafarer Taeies T FLOMTAT ATHT=AT STATAITL ARATHS

TATELOTHT gTH gid. Ao fafaer qeadia ar=r gtoveqor gror
TSI 3ATg. ATGEN SAT AATHH T HEAT TEHH AMLHAT T
AT ITHA AT AT, AT AT fafaer 9T,
FAAT, T WS, AGNAATAY 5. FEITH TIAEA T Brqer
EUEELH

HETRIATTorehe fAERTHad He10r ATHaHIT UaTaTst Uh
fTraTaet g AT FolT AHATATAT FLAT AT F=AAT

Tz,
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‘ gffere ¢ quardiar 3=

THRIT IATA(AT HEAT: €3

o I, AT ATATA s TAH

STATHT 3T fgare wEar
EIRIEEESIE] qEY 7T
EIREIESIETIG] Figar

T IATT TIEqu
ATAT IATT EEEIRGRIES
JaTa IATH qIeT FIAAT

TATE I2ATH EERIEGRIES

o AfAFAYY ITM: Y (FEATTAT-FTATALT 3 aH)

T AT ATHET TFAT
TS TATH DECEH]
HAA 3T SRRl
FATTEE IATT EERIRGRIES
EIESEECICRUEI TAH
3T
TS AT HTF AT
HEH A 9T ZS( AT
T SATT EERLES
TS ATFOT qTITOT TATATH Fi Ao
TET SATfOT AT i THToT
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FTF gEqTiAT ST A1 ATHD (TFI) T
4 FATA TS TS & TF SrEmT
2 T, TS AT I §Ugtad/ 99 33T LY FIAS
3 FHAT A2 % T FUETEdTd (TTefAHe) IATT
% st arfesT o) IREISIGEES
u Y. STITFTI ATLTIOT 9 Tod T
% 2T, ATATHTGT ATTSHL o4 qgA U
© HETeHT Tt o 2T IATT
¢ =f. gt fRig = R ATAET
Q IEEIEIGIREOIEE 9.4 FIAT U
90 I 1T < EEIRERE
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Road,Pune
(V3 IO /AT, R029)
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Carbon inventory of Pune city

Background

India faces the challenge of providing massive infrastructure to
its growing population, while achieving low carbon growth. It is
estimated that the current level of per capita CO2e (carbon
dioxide equivalent emissions, 1 tonne per capita) in the country
will increase to about 3 to 5 tonnes by 2030. The total CO2e
emissions from the country are expected to rise to about 7
billion tonnes by the same year. Cities are key contributors to
these CO2e emissions. The growing residential, commercial,
industrial, and transportation activities in cities have led to a
rapid growth in energy consumption, primarily energy drawn
from fossil fuels. Fossil fuels are one of the primary
contributors of greenhouse gas emissions (GHGs) like carbon
dioxide (CO2), methane (CH,), and nitrous oxide (N20).

In the context of increasing concerns about the impact of the
increasing levels of carbon emissions on the climate, cities are
starting to realize the importance of reducing these emissions.
Many interventions are being undertaken by city governments
in order to curb carbon emissions. In order to understand the
impact of these interventions in terms of their ability to reduce
carbon emissions, it is important to estimate the current levels
of emissions. Pune city is one of the first few cities, which has
expressed its desire to get a carbon inventory prepared. The city
aims to understand its current pattern of emitting carbon
emissions, in order to plan specific strategies/interventions to
reduce the same. This section of the study describes the
approach that is being adopted to estimate the carbon
emissions of Pune city.

Objective

The objective of this part of the study is to carry out the carbon
inventory of Pune city.
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Scope of carbon inventory

Defining study area
The carbon inventory will be carried out for the Pune Municipal
Corporation (PMC) area. All urban activities taking place within
the administrative boundaries of PMC will be considered while
estimating carbon emissions. The ward map of PMC is given in
Figure No. 1. The key characteristics of PMC area as per Census,
2001 are as follows.

= Area — 243.84 sq.km

= Population — 25 lakh

» Density — 10,412 persons per sq. km.

Figure No. 1: Ward map of PMC area
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Source PMC, 2006

Imventory will include carbon emissions from energy
consumption, municipal waste disposal sites, and
sewage transport by pipelines.

The inventory will focus on estimating the carbon impact of
energy consumption within PMC limits. Carbon emissions are
released on combustion of fossil energy. Almost all urban
activities make use of some form of fossil fuels to meet their
energy requirements. The fossil energy consumed for all urban
activities in Pune city (for example, residential, commercial,
institutional, industrial, and transportation activities) will be
accounted to estimate the carbon emissions from the city’s
activities (Table No. 1). In addition to this, emissions from
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municipal waste disposal sites and sewage transport by
pipelines within the city will also be included.

It is acknowledged that there may be a few other activities
within the city (apart from energy consumption, municipal
waste disposal sites, and sewage transport by pipelines) that
may contribute to carbon emissions. However, the contribution
of these activities is understood to be very small. Hence, it is
decided to consider only energy consumption, municipal waste
disposal sites, and sewage transport by pipelines, while
estimating the carbon emissions from Pune city.

Table No. 1: Example of energy consumption in different sectors within cities

S. Sector Possible sources of energy consumed
No.
1 Residential LPG, natural gas, biogas*, kerosene, fuel wood, other
biomass, charcoal, coal
2 Commercial LPG, natural gas, biogas, kerosene, fuel wood, other
biomass, charcoal, coal
3 Industrial LPG, natural gas, kerosene, diesel, fuel oil, fuel wood,
other biomass, charcoal, coal
4 Institutional LPG, natural gas, biogas
5 Transportation Petrol, diesel, CNG, LPG, petrol/diesel mixed with biofuels
6 Utilities Petrol, diesel
7 Municipal services | Petrol, diesel

* Biogas is not a fossil fuel. However, it is included in the table above as the
combustion of biogas leads to carbon dioxide emissions.
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Carbon inventory will be carried out for 2009—2010
Annual carbon emissions will be estimated for 2009—2010
subject to the availability of data for this year.3°

Carbon inventory of energy consumption to include
only CO2 (carbon dioxide) emissions

The carbon inventory of energy consumption will include CO2
emissions only. It will not include methane (CH,) and nitrous
oxide (N20) emissions. In a recently conducted study by TERI
on estimating carbon footprint of urban energy use, it was
observed that the CH, and N20 emissions released due to
urban energy consumption activities are insignificant as
compared to CO2 emissions (TERI 2009). As per this study, the
share of CH, and N20O in the per capita carbon dioxide
equivalent emissions from urban energy use in Jaipur city is
less than 4%. This shows that the CH, and N20 emissions are
insignificant as compared to CO2 emissions from urban energy
consumption activities. IPCC (2006) also states that CO2
emissions account typically for 95% of the energy sector
emissions with methane and nitrous oxide responsible for the
balance.

Carbon inventory of municipal waste disposal sites
and sewage transport by pipelines to include CH,
(methane) emissions

The carbon inventory of municipal waste disposal sites and
sewage transport by pipelines within the city however will
include CH, emissionsst. These activities release significant
amount of CH, on account of anaerobic digestion or
fermentation of biodegradable materials.

Embodied carbon in goods and services not included
in carbon inventory

The embodied carbon in consumption goods and services,
which is present on account of their production/delivery, is not
accounted in the carbon inventory to avoid any double
accounting. It is understood that if the goods are being
produced within the city limits, the carbon emissions due to
their production and delivery will be reflected in emissions of
the manufacturing and transportation sectors of the city. If
goods are being produced outside the city, their carbon impact
will be accounted in the inventory of their place of production
and not in Pune city’s inventory.

30 |n case, all the required data is not available for 2009-2010, carbon emissions will be estimated for 2008-2009.
31 CO, will be included if the amount of COz released is significant.
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Methodology

The tier 2 approach, outlined in IPCC guidelines for National
Greenhouse Gas Inventories (2006), will be adapted to estimate
CO2 emissions from energy consumption activities in Pune city.
Method recommended in tier 2 is a fuel-based method that
estimates CO2 based on the total carbon content of fuel
combusted, irrespective of the technologies used for
combustion32 and uses local (country-specific) emission factors.
It is indicated in the IPCC guidelines that for estimating CO2
emissions, tier 1 and 2 methods will suffice. Since we are
focusing only on CO2 emissions from energy consumption, we
are using the tier 2 approach in this case. The tier 2 approach
will also be used to estimate CH, emissions from municipal
waste disposal sites and sewage transport by pipelines within
the city. In the tier 2 method, emissions are estimated from all
sources of combustion and added to obtain the total emissions.
Emissions are classified as follows.

» Emissions from stationary sources

» Emissions from mobile sources

» Fugitive emissions

The critical data requirements to perform carbon inventory
using IPCC approach are as below.
* Fuel combustion statistics
» Municipal waste disposal information
» Information on sewage transport by pipelines within city
» Country-specific emission factors, wherever possible3s

Framework to estimate carbon emissions (adapted from IPCC, 2006)

Step 1: In line with IPCC (2006) methodology, city activities
where carbon emissions are being released will be classified
into the following categories:

Stationary:
» Residential
» Commercial
*» Institutional
» Industries and construction
» Energy industries/Energy generation activities (if any in
the city)
» Municipal solid waste disposal
Mobile
» Transportation34
o Road transport (road transport by different modes
like cars, two wheelers, buses, taxi, trucks, and so on)
o Rail transport
o Off-road transport
o Air transport
o Pipeline transportss

32 Since, the CO2 emissions are estimated based on the total carbon content of fuel combusted, there is no question of not accounting the carbon
content of non-CO2 gases like CO (carbon monoxide), NMVOCs (non-methane volatile organic compounds), and so on that may be released due
to fuel combustion.

33 |n case country-specific emission factors are not available, IPCC default emission factors will be used.

34 There is no water transport in Pune. We therefore, do not include the same.

35 Pipeline transport in a city uses electricity as the source for energy. Since electricity is a clean form of energy at end use, we do not expect any
carbon emissions due to pipeline transport within the city, except for CHs emissions from sewage transport by pipelines (which occur due to
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Step 2: Annual fuel consumption statistics for the city
activities listed in step 1 will be collected/estimated for 2009—
2010. The range of fuels that will be accounted in the carbon
inventory of the city are listed in Table No. 2. Municipal solid
waste disposal and sewage transportation information for

2009—2010 will also be collected.

Table No. 2: Fuels that will be accounted in the carbon inventory of the city

Residential | Commercial | Institutional Industries a nd . En.ergy .
construction industries (if any | Transportation
sector sector sector : ;
sector in the city)
LPG LPG LPG LPG Municipal waste Petrol
Natural gas | Naturalgas | Natural gas | Natural gas Biogas Diesel
Biogas Biogas Biogas Biogas Natural gas Aviation gasoline
Compressed
Kerosene Kerosene Others Kerosene Coal Natural gas (CNG)
Coal Coal Coal Diesel Jet gasoline
Other§ Otherg Diesel Fuel oil Jet kerosene
(specify) (specify)
Petrol LPG
Fuel oil Bio-diesel
Others (specify) Bio-ethanol
Step 3: Data on country-specific emission factors and calorific
values will be collected from agencies like Ministry of
Environment and Forests (emission coefficients used in
NATCOM), Ministry of Petroleum and Natural Gas, Central
Pollution Control Board, Automotive Research Association of
India, and so on.
Step 4: Estimation of carbon emissions (total and sectoral)
from Pune city will be carried out based on data collected in
step 2 and 3. The carbon estimation results will be broadly
analysed to suggest areas where city authorities need to take
action in order to curb carbon emissions from the city.
Assumptions

Fuel sales data is equal to fuel combustion
In order to calculate CO2 emissions, data on fuel combusted in
different sectors is needed. Since, it is difficult to obtain the
data on actual fuel combusted; it will be assumed that the fuel
sold in the city is equal to fuel combusted.

There may be cases where fuel sold within the city is used
outside the city. Ideally, this fuel consumption should be

discounted from total fuel consumption, but since it is difficult
to estimate this amount of fuel, we assume all fuel sold within
the city is being used for city activities only. Also, it may happen
that some part of the fuel used in the city is bought from outside
the city limits, but used within the city. Ideally, this fuel

anaerobic digestion of biodegradable materials). These CH4 emissions from sewage transport are included in the carbon inventory of Pune city.
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consumption should be added to the fuel consumption data for
the city, but since it is difficult to estimate this data, we do not
include this fuel in city estimates. This approach is also
recommended in IPCC (2006) where it is mentioned that the
emissions from fuel should be attributed to the place where the
fuel is sold.

Petrol and CNG sold at petrol pumps, is used for
transportation sector only

It is assumed that the petrol and CNG sold at fuel stations
(petrol pumps) will all be used by the transport sector only.
There may be cases that some part of these fuels sold at fuel
stations is used for purposes other than transport. However, we
feel that this share of fuel will be very small and, hence, assume
that 100% of petrol and CNG sold at fuel stations is used for
transport sector.

Diesel sold at petrol pumps is used in diesel engines
(mobile and stationary) that have similar emissions
profile

In addition to its use in the transport sector, some part of diesel
sold at petrol pumps may be used in diesel generators used for
power backup. Since it is difficult to segregate the diesel sales,
we assume that all diesel sold at petrol pumps is used in diesel
engines (mobile and stationary) that have similar emissions
profile.

Status of data collection and next steps

TERI has approached several agencies to collect data on fuel
consumption in Pune city. Although we have received some
information from agencies, a substantial amount of data
remains pending.

Next steps in estimating carbon emissions from Pune city

= Completing data collection
» Estimating carbon emissions

Identifying areas in which city authorities need to undertake
interventions in order to curb carbon emissions from the city.
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Hierg ATATAT (List of abbreviations)

0C : Degree Celsius

OF : Degree Fahrenheit

2W : Two Wheelers

3W : Three Wheelers

4WD : Four Wheelers Diesel

4WG : Four Wheelers Gas

AQl : Air Quality Index

ARAI : Automotive Research Association of India
ATCS : Area Traffic Control System

BOD : Biochemical Oxygen Demand
BOT : Build-Operate-Transfer

BPCL : Bharat Petrochemical Limited

BPL : Below Poverty Line

BPMC : Bombay Provincial Municipal Corporations
BPO : Business Processing Output

BRT : Bus Rapid Transit

BRTS : Bus Rapid Transit System

BS I : Bharat Stage |I

BS Il : Bharat Stage Il

BT : Biotechnology

CBD : Central Business District

CDC : Centre for Disease Control

CDP : City Development Plan

CIRT : Central Institute of Road Transport
Cl : Chlorine

CMP : Comprehensive Mobility Plan
CNG : Compressed Natural Gas

CO : Carbon Monoxide

COD : Chemical Oxygen Demand

CPCB : Central Pollution Control Board
CPHEEO : Central Public Health and Environmental Engineering Organization
CRF : Chest Research Foundation

dB : Decibel

dB(A) : Decibel Adjusted

Dept : Department

DG : Diesel Generator

DHS : Director of Health Services

DMRC : Delhi Metro Rail Corporation

DO : Dissolved Oxygen

DPSIR : Driving force, Pressure, State, Impact and Response
EC : Electrical Conductivity

EPI : Environmental Performance Index
ESR : Environmental Status Report
F&V : Food and Vegetable

FRL . Full Reservoir Level

Ft : feet
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GDP
GOl
GOM
GSDA
HC
HCV
HFL
HMV
HOD
HPSV
HVAC
I&M
ICDS
ICU
[IT™
IMD
IT
JNNURM
Kg
kgoe
km
kWh
LCV
LMV
Ipcd
LPG
m3
Max
MCCIA
MEDA
MHFW
MIDC
Min
MLD
MMSCMD
MNGL
MNRE
MPCB
MSEDCL
MTOE
MU
mWh
NAAQS
NCL
NEERI
NGO
NH
NIV
NMT
NOx
NUTP
OPD
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: Gross Domestic Product

: Government of India

: Government of Maharashtra

: Groundwater Surveys and Development Agency
: Hydrocarbons

: Heavy Commercial Vehicle

: High Flood Level

: Heavy Motor Vehicles

: Head of the Departments

: High Pressure Sodium Vapour Lamp

: Heating, Ventilation and Air Conditioning

- Inspection and Maintenance

: Integrated Child Development Scheme

- Intensive Care Unit

: Indian Institute of Tropical Meteorology

: Indian Meteorological Department

: Information Technology

: Jawaharlal Nehru National Urban Renewal Mission
: Kilogram

: Kilogram of Oil Equivalent

: Kilometre

- Kilo Watt Hour

: Light Commercial Vehicle

: Light Motor Vehicle

: litres per capita per day

: Liquefied Petroleum Gas

: cubic meter

: Maximum

: Mahratta Chamber of Commerce, Industries and Agriculture
: Maharashtra Energy Development Agency

: Ministry of Health and Family Welfare

: Maharashtra Industrial Development Corporation
> Minimum

: Million Liters per Day

: Million Metric Standard Cubic Meter Per Day

: Maharashtra Natural Gas Limited

: Ministry of New and Renewable Energy

: Maharashtra Pollution Control Board

: Maharashtra State Electricity Distribution Co. Ltd
: Metric Tonnes of Oil Equivalent

: Million Units

: Mega Watt Hour

: National Ambient Air Quality Standard

: National Chemical Laboratory

: National Environmental Engineering and Research Institute
: Non- governmental Organization

: National Highway

: National Institute of Virology

: Non- Motorized Transport

: Oxides of Nitrogen

: National Urban Transport Policy

: Outpatient Department
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PCMC
PM 10
PM2.5
PMC
PMPML
PT
PUC
Put.
RSPM
RTC
RTE
RTO
RT-PCR
RWH
SIV
SO
S-0IvV
SOx
SPM
STP
T/Yr
Temp
TERI
T™C
UDPFI
ULB
UNO
USA
WQS
WSA
WSD
WTP
WTP
YLL
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: Pimpri Chinchwad Municipal Corporation
: Particulate Matter less than 10 microns

: Particulate Matter less than 2.5 microns
: Pune Municipal Corporation

: Pune Mahanagar Parivahan Mahamandal Limited
: Public Transport

: Pollution Under Control

: Private

: Respiratory Suspended Particulate Matter
: Ready-to-Cook

: Ready-to Eat

: Regional Transport Office

: Real-Time Polymerase Chain Reaction

: Rain Water Harvesting

: Swine Influenza Virus

: Sulphur-di-oxide

: Swine- Origin Influenza Virus

: Oxides of Sulphur

: Suspended Particulate Matter

: Sewage Treatment Plant

: Tonnes/year

: Temperature

: The Energy and Resources Institute

: Thousand Million Cubic feet

: Urban Development Plans Formulation and Implementation
: Urban Local Body

: United Nations Organization

: United States of America

: Water Quality Standards

: Wilbur Smith Associates

: Water Supply Department

: Water Treatment Plants

: Water Treatment Plant

: Years of Life Lost
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