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PREPJcE 

The pollution prcb3.om, which causing ccnsiderabe 
concern in de elope cotuflriea in now ne3Ung it presence 
felt In arIous pew: of 	 ountry* Pollution issues have 
been created newspaper  headlines:  ` prompted b public aware  

rn: folio,4 by political response., Tn trial 

habit, has had me,T. unplMZed rd unwanted :side effeCts on 
our'health end velEare. Air Po2lutLon is one such Side 

effect whose presence Is now felt by millions of ZndIans  

411 par of 	 uflt*y., ifficient end eEEectvemthagsmeri 
of urban environment, especially from pollution point of view, 
to essential for the physical and spa well being of all 
our cittzcna.  

Zn response to pec, ple'a nom, the planner d scicnti4 

are cbliged to duce and provont pollution which air poll 
tic is apatt. Today' s  eth ' + end cvcntion prOgrams, 
however present CheLMAgS to the plaflflr and scientist that 
were not evident a few year ago#  

This work Is threfore developed el. 	st of 
problem of air pollutions and to the pxogrem. of its remotion 
and prevention, Thus the whole athy is :vim Into dif eo 
rent chapters on the above theme. .Xn chapter one the author 
has tried to give eneral information: ebout air pollution. 
chapter Two approaches the problem with a planning bias, 
defining the Scope of the Ste," etc, Chapter three deals 
with Information about the subregion selected for the study. 
w1h Includes all basic infzmation necessary for the 
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analyis of the subregion. Chapter four $ :lulls, the 
method, of analysing the problem Lie. nthodi. of calcula. 

on oE Concentration ation due to - a par i&4Lar pollutant; in 
the subregion. Pin nga of the mn2sis are also given 
in this dter. Chapter five Is on. the polluttón ebats.  
mot rr i 	v In the føm of #... pollution strate erd 

tares. In chziptøt sx the autior has given his conclusions 
ate..ved at. 	 r scientific analyses and reec nd_a 6ns have 
been drawn here on the basis of the above conclusionc.. 

I hope that this wotk willl help panners, scientists  
and deciaion.mekera. in this direction eM will also encourage 
them to do further work in t 	field 

Rooree, India 	 Madhukar Shyest 
Data Ij-h Ocb l9b0. 
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ZNTROtUCXO 
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La axiomatic  mat the more sdvance+ a civiUzation  
bermes. the more complex are the problem related #o man' a 

iZflflOflt, mo1y congeation, heuainq, traffic, noise, 
cry,  etC Th rect yea, Lthaa beecme ng , 
of4out that the improper disposal of solid# liquid and gas. 
eaue wstes 3s creating a birgeoningb of ovw end;. 
pollutions. 

 

!he ftttinga2.tcratLon of man's nabaral v ron- 
t has reached the point where the environment is now bcginnin5 

to exert Offer on man, 

1.1 D IRITUM M DES OP + R' POLLUtZQN 

Xn its p2ic' 3 atera t, on Air . uti : and its 
Control, proposed by ii. Mr PU.ntion Consdttee (Report 

10?), the Enure 1oint Council pz'Ovid3s ia with 
n exc:Uent Luton of the term as follows, 

Air oliution means the presenee in. the outdoor 
auoaphere of one and 	 : ^ nt a€ t l9 tsr such as 
d a Eume # g # mitt, odour, sic sncke or vapour, in 
quantities, of characteriatis, and of duration Such 
as to be injurious  to human,, plena or ethnai life or 
to property, Or which unreasonablyinterferes t h 
the comfortable jet '0 life and p 	7 

Zn Its broadest context, air pollution Can 	s , 
in ree 6LstLnct. categories. 

7 Pei'h W., and  Atkinson, AU '+ r A.., Jr.-,  iPoUti91  
Wit 	seionces,. )New" Yoxr 1912, 
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1 1. Z P r ona1 Air Pollution 

'hic refers 	 exposure ' dust fumes and -043013 to 
which an ineU v"tdua1 a*eta himself when 	 * s in ciga 

tte, cigar or pipe 	kin or efts in the cnpery of srnokers. 

341.2 Oeipatione1 Air 

This represents the type of 	ofindivt&ale to 
potential harmful concentrations of aerosoln, v aprs ana 
lea in their won 	 e 	nme 

1.1.3 Ccrnij Air Pollution 

It rEpresete the rrLot telex of the th.e irrie es 
since it involves a vied so nt of p)11u1ton sources and 
contaminants, rnetocrlogc factors. and 3iveritt of a6veroe 
social#  economic and heath effects. 

Air pollution io not a new phenomenon, it. is now 
apparent that it one of our moot idly grring onviron4* 
unt,Z problems. That are the factors contributing .to this 
ratherremit trendGarda ti0r8t&0n of 	 atmosphere? 
T :tXO thOO rnaOr underlying factors which hem bight 
about this c+ nd.ttion. 

1.24  P 	at; 

The AxWaW trend in pcpuial on in Zndtat has, indeed, 
been a loeive.. More people moon more menufacture4 gam, 

more wastes and cervices, 
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• *242 E 5na:ion in Xnt ' -an Technc ogy  

Th S= o in6utrtal act4v$.ty,, h b n 	rebio 
in terms Oiwanion. of ? f3"t r g plant capocity. nd the inc 

rense in numr n t mnnuo12ring a 	shorn w Zn  

tions,, there 	been the intr.•tuction of mn'ne procoscea, 

~.'' +r•wr-t. 	s •exiA 	 w J irw r '•w 	, 	'. c 	 - f 

om- of 
 

oE those ne i tecm:iogiGs vas co ctely unknin until 
the ad ver o 3facts on man and his env onmnt, suddonly* 

becarn 

123 Social C o 

i 	fr• 	`r 	- 	a 2 	:i 	a 	as 	~z.'~ 

A 	b ti,..cn. The nreleninm 	 +F:t Fri poop1'x' Eroni 
rural:areas ir&tC , urbanctornha ledto the rapid tr w 
forintion o cities I .to lerç:. zntropiitan complexes. 

so 	The 	,r *ociaZ. factor vhich has LndJ+ro*tZy coma 
bue to tho intenajf + :.ion- air`' pOli2tiOn, OrGr rolatil o 	. 
recent  years*ha b n the rising standard of living . utich has 

prev 	2tU 'this p odo t.aro aotcnts1 ' the Population  

wo 	c ornicajjy abjtjy a bettor U9e., 	g 
higher quality of nutrition* housing tranaportation. and a' 
variety oE ]ate` o j , +c . 
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The t!'t ine im t oEpopu3.tion, eepan i in 
' ust y/teoino o, aM social changes operating in our 

°ecfleiuc'Xexy soc etij, can be regardedas the cOpJng   

have 1 te4 in seL. degre4ion of the  
urban osphere wt.thin reZativelyant tears. 

Metecrooy is the science of aspere'with pew-,  

c4 r fo 	to the o idy of use oienents.whichare Cie- 

racteristics of Leather.  . The 	oo1ogica1 paraneters 
Importantproblsm of air pollution ao thou ern 
the transport. and 4:Lfu. ion of r 	 In th ems. 
pheria (Pig. 1) . Those can becZacified biet11y in. the 

followingo eSe 

I. 	orticai Lnr8 Vic 	, 

2, 	Wind Strture, 

3. 	' 'opgr Kt'c'SfEects, 

ScrUbbing Procg 

Ap2icati.on of Motaor oç' in dis ers*n of air 
pollutant. 

Before 4cussLflg about metxological ei ct of r 
pollut o # It in desirable to know scmerLng about the atnosphere, 

14 Mites, A.K.,  Seminar + Mi4z'O I eeoro10 Lcal AspeCts of Mr 
Pollution,  Depa nt of Cif Engineering, d i rsi ► oU 
Rooree, Rxtee, 19"x.' 
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ThAtmo p ee Th earth In carrp1ote2y envolo In a layer 

of a gases ntx n: composed largely of nitrogen 	ozgon  
and aalled the atTosporo. More than halt ofthe moos. of the  

aosphoro hoe b4o 5.6 km and 99 Arent. below 29 kmm a 
v~aaJ thin layer t- n comparedi 	 earth.0 dieter (Pig. 1.2)  

3ascd on ou m.le4arcmpOt4, the enosphere io 
6ivided in to o ganOa1regions t the 	sphere and 

hetorOphero. The anonpher. to also Si fLed in to four 

characteristic temperature zj r s called the trposphere. 
the stratosphere, the mo oephoref and the thermosphere. 3. 'igum 

j3 graphicallyportrays the voles pent conpOsitiou of 
.r In the homosphere on dry baSi s.. 

1.3.3. vricaiTa7 to tna structure  

, 	Pry AdiSbat c Lapse nate0 3 x 	allyi " on small 

volume of aj iS .a 6 Upward in the atmosphere Lit t i ll on 
cater miss presses Viand ana ooX. XE we assuin: adiabatic 
conditions i.e no ezanje of heat between the onviroxnt 
an4ar 	volume.. re Cn doff a re.te at t 	icooling occurs 
during the ascent as the try . adiobatic lapse r 	Xt is nor 

mallyQ ;)O C/1 3 ni. ('ig, 1.4). 

a.,. 	Erb ' ± 	3 Lase Pate,►. The aetiaI diStribixtion 
of temperature in the vc 	.10 knorn as the tonvironmcY,  
lapse #.o'... And ib co 4om euala the M in the jaiost 100 
esters + r any extended time period . In Pig. 1 , - XaMI S 

of typical onvironmetatlepse rate are shotm.  
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sum - 	:,a' 	c1. On dy 	rtong color hciting 
is oring or whoz cold .r is bthg t n5ported øva 	a 21h 

'3e? rmer xacc, the rotc o e=s 3 in ;'1X 	tixo t i' h height  
ally exceeds I° ' 00 m,' That wir1I n o .t ht any rna11 

v*7 urn .pp . oe4 -ix would bfcorne less 4exco ' than its our-, 
cnmdiiigc szid "ends to combine its l,war motion. A. supor «W 

aUabaU conditions firs sag convectton1 nst3ity.  
and taronceuaiiy conthe4 to lowest 200 rn o the 

 eutr.i. A. neutral canaLtlM*  is thAt in whidi t'ho 
n ntnZ psa rate is .nearby identical tO DZsIR#, maw 

no tndancy for a di pla=4 parci to gain or Iwo ,+ 	* 

(iii) Sub.adtabatic* Xt in th condition in which the 
teporature creos more gnu ly then ALR q  Zt is act-
iaUy stable sip a ,. e t parce3 atpt ace: wiLt 'bcC 
dome than ts sw 	b 5x tefld to dead to its i 
not position h 	parc t. c p a s dawnw will become  
,zx er ,d rise tO 	Qrj.gffaJ position. 

(UV) 	inversion. It is a stable athosheric tar in which 
-to atom inc=ezcs with height on  strongly reiQts vorti 
r 	t»i.. 	 signs ' rbulnce. Zt is. thero orc 
of paxtic tar ntet in. ai:r pollution, DifEorent tpcs of  
taxes invernions oars are discussed bola. 
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(a) 	surface or fladiation Radiation 	 The Sri 	. 
ehotm in Pig*  L.6 is wally Eind at night with light winds  
end clear skies. when the loss of beat b long wave radix rte. 
£run the gtOe surface cools the ourface nd subsequently the 
air adjacent to it The motion wally fouM in opc.. countri  

r) 	Elevated Inversion. Zn rig. 1.6 	 to tee 
reases. with heigIt up to 600 m and then is capped by an inversicz  
1 	_ Move the invorton there is a nOXIIe1. ease Of ten 

. a 	With height* 

The 	point La that vert cat Motion, is inhibited in  

the r o*ion1aye :. 	it exists aloe, it 
lid #; 1 it deylopc.s  nsar the gad Lt nhipits upward * 

porsion of low level pollutant released 	, 

C) 	MixLn Layers Mixing layo is considered  to be that 
ix which the potonttai. tenqer'abire between the race end 
a cappLnq inversion: aloft decreases with beit, In a sense 

the 	s h rr is Ong 
 

zayer, since trose La a 
virual],y pennanent inversion lid.# but frequently lower 
transient ire"ion confine the ins to'much shallower 

l.:3,2  wind structure  

ThesE , triwnta,'b pnranetor in the nOvnt of con 
trninante by the atmosphere Is the wind, its spoe and  
r 	one which In turn are inter z lated wLth the ternpeop 

ramie gradient in the * sphore; osenttaUy., 	atOr 
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Chevy ndwoe&  the 	r Is the tut1i1.onco amore 

	

a the 	t jQf of the C; ' t truants 

in the arephort. Tn addition to the coac*na1 dcmC B, 

in many l :atioY s thoz to •a 8iurnai cungoinwind Loi 
which may be even more m d0  At most continental oci- 

ons 	is w. al that the right houx croperil of Zow  
icv2 stability. incontrast, the da3ptime Winds' 	apt  
ber . Wit° Ont*' of highigher pee and the orticalmotions 
'arsenhanc. 	O d:mm .l On: Of 	 X, r 	CUZS Cfl clear# 
ew ny mss. 

In addition 'tO the variation of i4nd fio in horiow 

:- Cal and tri h tii thoro Is u g ly a marked dffercnco  
in wind nd ( in the verUcaL, The uhnese of earth surer► 
face, whethor natural or ma 	, Induce. mecianics1 tur)*z.  
lence hich 	as s with altitude. ithUlenc.o, or eddy 
motion, is the irchaniem by tthtch ef2ctive atuOoric 

.fAwion is athieved.  

The danjes of wind r on and o 	with .r  

at a p cular site can 	entdd -gmticeliy In 
the form of dnd Via, shotng matological fltatiDtica  
great ,r sz u Ice ifl alX po2utOn atU 

3.3 	rhic Effocte 

The x 	of anamp;oitiierthat Of the pOZ * 
ti on coupe or that of targets,• may be ext. . lyant. 
Xt sold be noted tha 	s ! '!;$' 	' ?by is not a 
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n cse r condition fob 	 3 YO1 i if the 
soup atrongth i mEE.toftnt1yhigh,* 

A+ 	s a lan4 brezez The aiiEareneIn the air tene~ 
rather over iar and ter aauodbydiEorenin the heating 
and cooling, reu1t in precour'e raiient and eaoonn4ng air 
far. On. clear days the lam rfae heats to a hider tern** 
p atere than the uater stir face because of  oE higherpressure  
of the cold air ter to r the air f1 ca rom the wia .r 
t 	a»~. At nigit radiationeooZing of the lend. 
cati : Ioter toraire over th land ourfaa. than over 

the water# resuttthg in a f1w from the land toa da  
water,& Théxe oaa land bum are om what light and 

generally ovora a 	;hen lam ecalo prea 	gent 

are p $4flt- 

w 	Mounter Valley, The f r o in heating and 
oc Z ng rate tecn the craiZcy floor and aides cal. cause 

a r1at4cn, in the air deneitp and prstrc 	u1ting  

Air' flow, Thte doun flow of oi4 air tends to severely 
limit the upward ration of emitted pollutent5; 

•;;, ' scrubbing Pa c e 

A. 	Per' the Via of art* t3 2OM the tr'apoaphore. 

the A.M. rtan . p 	95 

Wet jrmova by precipitation  

Dry removal by s 
iii) Dry eve. by mpa#ticn on vgatation  



or the er a . of gases fran the trcphere, 
the iortent one' s are t 

O wet reel if Precipitation 

ptton or reaction at the earth Mace 

Iii)CoiwerMon in c. other gases or particulatea  
by CØ reaction wi ntheat sphere  
ransxt ii to stratoshe 

Wet ryai by precipitation, or proctp±tatton 
scavenging$,s one of 	 st effectivca spberc clean*. 
sing iueobanmns forboth particles an6. gQse.. The removal  
of particleB by flttatiQnal. 	1:1ttiOfl to fl a 'E  
process 	for pawdes of radius larger than 10 ran. 
Inactat4m on go t« .on cam: be 	 f ect removal process 
near the gioiutd. The removal of gaseous pollutants by for. 
ptLon 	 at the surfaceof the earth is a :racvaZ 

precise ebout which little is known for many substances. 

. 	pp ti 	 to in Diorra&on pf r Po lint 

aeseous and pe .od ate waste podcts are fly.  

.chid to the atmosphere  atmoephere thighthe i 	of sme foam* 
may range from short Ven Usti etas on a sal 

Wilding to very tell gr*nd based stacks for a large power 
-plant or smelir. stack effluents vary widely in their 
physical and chemical che cterieticeas well as in their 

0ree of unrebi1ity., he em4roment into which a 



stackstadc dLschergea Its effluent to another factor of wde  
variobilit. Meteorologicelcharacterieticc plzy en fir.. 
tent role, The location of stack n roZ:ation to obétruction  
to sir motion whether 6 building or e rruntain renge . ma have 
an i cLta.t eEect. Thee cherectorietics axeLeant  
to stack 4e en. 

3eheviaur of tack Effluents n Atmosphere Single. 
Source. A careful observationof ch xey emcke sh is that. 

Initially the effluent rises while undergoing East marling 
motion (rig. l.' )' 	urine this rise.,, winds can the ef E- 
Zu n she  	* 	saw time the verticai. rise 
reechee its rntLim and the effluent revels h nt, U ,. 
in the direction of the wind.. During all tie processes.,  
the effluent also sprees  .XreZZr. Prom a distei:e 

ørnoke looks like a bent feather and hence it is wally 
,called pluTne. Invisible pZwia such asthat of sufr aic » 

also IM uded in the torm.. 

The initial rise to *ailed plum rise, Zt 

under the ombinod effect of the ftLttal discharge velocity 
of the affluent and 3ts initial tcmpe 	excess aV 

that of the ambient r  

Chuff classified the smoke: plums into Live types 
end sixth tp. was dedy tewsolo,  The ply types are 

11 
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pie oCc when ire is s 
njbatjc iajsc rate and color. heating. The er therrnai 
edttes in the Uxwt b] ø sir may bring th plume t3 a gr+ 
leitlodioaZiy. Zn geera1, hever0  the dilutionof 
the ply with; tie surrounding ° c 	rather r4ly. 

A coning pun: ft=le  n the vertiesi ir being 
slightly unstablewith h some hori•itsl and vertical *tzing 
occurring. Coning i itst -lfly t. Occur &ring cloudy or 
windy Eta* 

penning plumes a 	.t hOriZOflaZy ) dv not 
mix rca. anniug plums ooaur the the air tp 
rem increaccp with aIti.e (1 e l ) The ply 
rarely reechea the grurd level mess the i 	1Om iS 

brken by Ufa heating  or ply encounters a, hill,*  A 
night, with light winos and cleft' skies. fern ingurn are 
most probable# 

Lotting ply 4ifes 	but not downwards 
end occur when there is a eer.ediabatic layer 
inversion. 	.off ply wifl q eraliy not reach the 

:igstion rem4tsin the tLtgi. pollutant cocenn. 

on, plume reeching the 	4 level won the foil 

length of the plum and iseyed by a adiabatic lapse 



rate beneath en irwrion. The Lper diabatic lep9e rate  
at the ground ievo1 ocx due to solar heaUng. Thi 
condition is v d by dear tikes and light vin;:, 

Trapping is rniiar to fu4gation ft that the ply 
is below an invexLon however, the• p w does not reach 
the ground iveX along the plume length!. 

1ultiple Source, When tW•+ or more st ci e C oEl 

Willl rise higher than that from one +fit then btzt not as 
; tsa that of a plumô from cne stack replacing all of them„ 
in practice 	 pie átac am oft.: In ,].Lne# and I is 
c. ieperLence to notethat moo. the end dircticn La in 

. 	with 	stacks, the p1ines rise higher# than for otheZ 

1 AIR POLWTXON AND URR Pte. 

EvidenCe 1s uting that urban air pollution prob1ena am 
coed not only by the. praenca of such .thin as amoke stag 
andaztnobi1aa>.- but bythe owl spatial r:gMnt.. of 
hw urban el 	In 	b 	f*rrn. Once poflus 

	

ed In the 	 their dsperion  

	

fl Vestl.in&. P. Awe. . 	.Pot1tiontro  
Am Arbor Science Pbttshers  Inc,: K..~ * . IG?5 30 ' e=a an ju 	 E . 	,` Peat, of 
Civil Eflq n _ 	UniverE3lty of Roo- 	s: Rt : .. * 1977, 

13 



tr..øporthtion. i Cie: by the urban rn eroaLtrnat,►`in 
p ticu1r,,, the wind wed and the vevt1aa. ernperatur 
gradient. flo F 	, it I s inicor ct to conc3u4e that  
a .0 ar 	ts.bütLon is theforebeyond human + n c l 

The c t r a profite OW cia,, Et .algnLftc t oredzction  

wind speed Z . t` 	: tur2O~+ flg rural. are 	, per 
r tting *ir poiuteit to einzatO. heat 
jetend wham 	 air thatrisen o t hot 
cent of city and falla, Upon coolor edqees, fps 

pOi.tUtE.nta, .end pru 	`t liar &:t 	or haze 

hood (Vigo. .9 er.*..*): 

t4 
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2 
AN APPØPCH 'TO TM PBOBLEN  

• Them te inny re  a for the interest that has 
+ e' .I + 3uring te past few years,  in the'arLou espects  

	

air pflutton, 	fórcmo au*g then 	 i 
in wb 	tiitLe 'ham 	UX. 	 concern wIth the 

	

u?onie eEEectso 	tt jf the eviopmet of iMutr 

e 	Ith of 	ties, d4ch ptoduce more aLi borne 
waatss 	tminents re3oa6ed in gy piace wide spread 

ofbXihto4 *I 	g better nence and eng 

Ineer±ng nd trnprovad entro e4i.mt, 

when we 	of the ai pollution problem we 
mate Its source with come activity of meno, whether it  
be a' nq, menfaoturing, or, 	oving 3b0•" in thic 
world o ` 	a thoughgenerallyrecognized by publ4c et 

a critical ical 	b am - .te=al1y hanging over innny nmicipai. 

ties and met 	tan reqion air pothtion has been almost 
entirely gnore8 in Zn..ian4tiee by city ping agencies 

2•:Z r 	or THE STUDY 

much oZ this is the task of 	 r* Yet it io 
new Feld for bim. mid bo may not be smUiar with the 

tCchnicalI ,fra► m c t; or oven have a n 	of epproch  

and• procedure 	 e : that would Induces Pollution con- 
sideration

•

routine pleflrng war. 



The purpose T his Asti ga on« n 
an aid to a ►1 	; ` by of a ,ng a dM,cwjsion of the 
vexioue techniques -ana i.theurj:ntIy eaitabie i ir  

llutton conto1... The dim' ons are " ,. ' taQ 
ro] tea to a r pcZZution pro .E On COn2.a1 but analysis 
Is iirnJte4 st iq y to Snii dte : ; t, t enitte8 by 
I!atPzuri OLZ ReiflGj. 	0L 

2.2.X X)etailea data of other poiluterktsis not aaUabte6 

2.2,2 ui1ur dicxl4e is 1LghZ txic ever in  for conchs 
tretjoii, 

2.2,3 The cntaxrsi.a3 flithura Oil ReELncrT brought this 
region into iixtk ig' 

3 COALS A O cTDS O.V TU ,BTU 

2.34 Goa 

A* 	To achieve a physically and Socially healer Ur 

eiLrnent from air poUnticn point ofi o  The .impact ot 
poll' po1itio ma range over a wide sceieo Since petit pmt 

of the erwiroruneiit i not Possible nor no s ary,: a ICIoi 
th1erane has to be ostabl'We4 for varies areas gopen4jnq  
itpon local ibircwnstc. 

1.6 



a. 	TO siiniutate u arenesawareness of the problem of poflu- 
tton an to ensnro thSt in the C , the gez nt 3'.l 
thougb shy the 	 i pct of  oE Xarge '$Cal* 

n8net4eabefOr.tin them Up., 

a:.2 Os; ect ves 

Thus goals he set the direction  
p1annnr -ob even am Oriented. The objectives of  

store are 

A. 	To i4entify the different. present  an tub, 
Sous of air Pollution in the recjion. 

o i&ntif differe,t pollutants f*on these source 
of porllutiøit ana their concentration.  

C, 	To establish a level oE flame for different 

To irb tic.tr fta data for the Via. 

F TO determine the of foo of t l3*tants, 

To identify different strategies for Improving the 
of airy.. 

G4W 

 

To develop a c nceptuai ply kepin in Visa 
Tw to 

 
and distribution 	 the ll ten w 



2.~4 R'LEVANC'`TOTM- PZ 	. 

DirLnthe:-lost 	Yew, man, and tgione. ,gars 
he" opined that In Afton to the stanad onI6ezttonc in 
the p F tLOflof p1nc F *t±' `" e3 crne - hao t ► of 

iarns1y, en * t, piuUon ntroZ,► of which air poUuon 
to one part.,' 

This iø not, at crs , 	urban px ;exn trot it 
has Owned rcentIy •a a basic and of vital. concern not only 
in the public :heLth 	it 10 in &e strUctU*H and 
mozatiOn ot cty. Zi . mt . rs thus thin the province 
O 

FQ 	 6 pu 	g $ub gi. including Agra  

;tt art Of t ra an aharatpir has beer soZøcted as 

This Rio 	e Selected, for e..4y becuso: 

24.1 Zt I's. an tnt. ttanaUiroxm ra 	is 
.on ot a 	drat auctions d4c 

Agra Dort an.. a ar 	Bird SaneøtC.v 

~This r:gion came irr Urno ]tQIt vezy recently, 

wilt 	t 4 	Of an Oilrefines* 

243 Wbatees 	have 	do" in his re9ion,ll in 
relation to poUuttoit,. were with reect to the threat t t 
tbe Ta Maha3irkpart 	6 o, 



2$J4 zt.•e orncMet :x*1Og c point o " vie: 

bas+ o of the znr ret,onsh$p of Mrent p2cs  

om:o 	l ti 	s*n4 rient. u 	. re 
on the ' si of CoefltraU 	Ofltu 4  flOwna is 

poet*  *fld -the del. U 	aion f £oCuced 00 Aqra City 

only beawe n Pionnin .thor*ttO bi. pprD4 a M 

Plan in thisrgon foZ AIM: * 	T M 	Plan 	to 

.b dULO tang jfl 	nj4 j 	 ut n «P 

`"" (Pig. 2. 1, 24d 1. `na 2.4).  
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ANA XS OF CURR A1 Pfd TD 8XTUM XON 

SIC A = 

The ci of Agra Is situated in 21*12' North  
latitude and. 700170  East lanqithdo on the west and right 
banic of river Yantu 	is e tuated at a height of 169 

mta (1 fit) 	mean sea level 	. 63.3..km, 

(245i eq. miles) in or"* it is 190 	(124 miles) South 

► t of Delhi, 320 3cm (200 	 ( E) want 	r,. 4 a 

	

6 ale) nom of Gie1iot an4 240 km (ISO nt 	east of   
igr is wofl connected roa,rai1 and air, its 

metalled roads .mate In all directions lung to the 
sending 

 
recjionei centres such , athr'as and AUg 

Ofl the north, 1L 	l +4 sri. MeinpurL -Øi the ea&t,Patehthad 

	

Bah on the south east, Dho +pur and G.1Lor 	the. ooith, 
Thharatpur on ot and  t4athura on the north vast S 
Away lines also cCWErge at Agra. T1io most Liificaflt 
fact about Its locetion fah has pte3red  *nd stilt ply 
very inortent role the histori*al developinert and Life  

of the city* in .'seituetion on the confluence of three 
diffezont states vie,, Uttar PXdCh, , thm and Madhya 
Pradesh. Climatically the yoe 	region,  can be 
divided  into thme s ww+ a o 

Winter#, the cool dry ceason October,   

sir,- the hot dry eeaeon, March to May 

- Mms 	the vat -beascwA*  J C 	t 



2 

the 

 

seson. t pre Mminent 	iCtion for theflra•t  

seasons 	No A! esterI 	 4M')t the rest o the year 

it 4sa.Vi 	 in cated 	 Arlnnua2:wind x0se or Aga. 

On the nu4 Etare, the  windr cticm Ear Agr is f• r 

W 	t ng 	 the surfer airnovm r tover Agra 

VW 
 

psrt of a 	JC: iiccer air m. tf oer Northern 
Zn8ir and this 	 the po31utant.alongthe 

# 

G l 	. t 	+~ 3' a 	.c. 	-fi n 	:: r s, T 	* 8 	'. M 	3 	.2 -t 	 « • .. . 

	

c • .4 	 s 	 - 	L M ~► 

• 

year gure 4 7 O 

c- * r 	r ~ c 	~ 	y:l ~ 	:~ ~ 	• 	r ~ ~ ~ 	s • 

fait] - =psi: ' k ' of :. the .tnd pattern ; or the ,thar 
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2.2 

Itha tot&t p .zon of Agra ,,*, OWO gp (gra city* 

Day3l Ca 
 

tonmer1t i' B 	SwF. 89rh i.5 	,o 37,18 in 1911
.. 

vh 	wi- U Ln ease to 12...00,000 In 2001 that is in 30 yaaxrr~ 

TM3L1 3,1 » WP2S OF 	C'UR N ZJ ` X S ZN AGRA N x:969' (29 

erU le 21 6.8 
Wo and Wood Pict 1 0. 
Per exd Pc per product 6 .0 
Printing and 	l 19 6.3  

Sather and Leather' prodzcta 44 14.1  
Chm 11 3.5  
Stone. Clay- ag1ass p 	. cta 6 1.9  
Me'a) ard Met 1 P.  product 140  

Mctineries 13 
rraport 12 4.0 

Sev 4 1.5  

The total Hint of hotuehoid n&stries in 1969 wee 
141 wts Out of these mite 70 p r 	,1øat., 18 
percent of of e, 4 rct o4 	g, 4 pelt of mete, 

28 Town. and Co sitr7 Planning D 	ntjrw .*,,~ 	, ~ ,,s « P ' . 	troUin9 Authority Rogtilated Area, Zjxra,, 



23  

It is peated that these i4iLe i ith manuf et*iring 
duetd.ee ' 4U *e3.op In ;' ture,6 T total working force  

under iu3tdLaI cector was fl percent en per 1963. census  
e it to expeate thet it will 1c e to 7 perCo 

2001 

three i s off' oateicss 

single or Point Soon. use are the rather 
ea it I+  ti i le o' e as pwer p3.xats, petrc1en reft" 
ner. It I ciucs two 	power pZntn in Agra an6 one  

:rnezy comic ip at Ma 

24p1 	e . Theee- represent 
tively, a large nuu* of 	 euces dis ribu 

well 4einod .ae, It IncluAca d Eerentinc at a er4 moo► 

3. 2.13 I 	Pxe ws, hw end a risln csrry  
I 	t*dar tErn• .O wing veicZen coT3t.i*te line saga 
of pcllut±ofl. It 4160 i luden lw y rd 

3.4 Natux:Z Versus M& .t4 Soured 

A, 	Ntul Air .Pcllution inc1uAo WLnd blown du t*. " lei 
and other aergeno,: S ke, flyasit and + e3' rn foxes 



4 

ir f zLarolva : . Gds d. o6ou Ems. Sv e• Md.  

sib 	Man made mss, The . Our 	man 	pollution 
+der 4 'wj. ap M, p$. The .a.npay table i .ud a 

's cation E major kpcn ` caoeD and dies Of atr 

pollution she. end their *ct,. tic ollutant emission. 

A13 3# 2 - c c 'rroii o 	UT O + Ur,=S M 

EXMPS T 

~ tie b :d 	of *E CrbC 
tion burning T xt Power Plants sulfur aNjt.  

Tranac Cexc o 'L'rucka 
rgon 
0xie of Carbc  
lead, emke, 
uflbrnt 
Ca  

Open. 'burning and 
)ftrntng parUuiatos  

24 Cb.cal Petroleum 	i 	ki* kjogn sgphi 
min Plant paper plonts, ccro U.:r ode,`'. 

*14Y 	 OUCt and oi. 	0 	tc 
glass 	es+ organ 	'tt 	` 

end ftla 
i to U 	- Se .I P ants e'er.. .fps (P 
gica and Zn) Vlttor • PIS and 	artLcule 

0, Vox 	Mnjtt., A. 	UU 	T   
1. of CL1PU Dopertumt Engineer 	,vers&ty of 	e, 

Roottee, 1971,° 
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3 	.fig 	tU 	.- Crvp ap 	 * Peat and Wood Organic c 	i s, 	c 
3
d

. 
p 

dal i y0 control na 	 ax, 

vities , Pb,As 
'io d tirning. Of Srnoko,' iy 	h 	Boot 'Su] 

t 	g 
 

refuse fire fur oxi+ 	,►~ 	late _ 
woos and $ organic ' apuxi u 
cattle durV 

4. So' vent Spy 	* Po=i oe aid rbon and other 

olven eb' djeizt, print"  
rection nd ing, d` can 
S 1vt ingGtC* 

Zn. 	34 dt fferen a ds 	rciients of p*Uutants In A 

TAB; 3a DATA Off' sum DIOXIDE CMISSZQ T IN PflE srniozoi< 

$000 1 x25 137,5 
T/ t 120 3 3 3 

Stack height, ►_ 00 50 50 0.0 

fli 	 cs ie*tities of 	 btL od 1 human acti - 

tits m* t follow certain of the etablisbed pathw 	of the euIfr 

cy 	 the time o iii 

za is pOsib1e to bet 	a 	 s 	Of  
the tot 1 cycle s ehOm in flg jj $$ 

3.4 SDD FOR AIR 	UT KS 

zr the Eoflo4ng:e, 3.4 a tdar6c for air pUutantc 
aze given so that theOtatus dent air quality an be oat- 

aO ? .$iaji,J, 
Mrs. '' `o Zav y 
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POLWTXON SOURCES cH4ZCAi, AM O*R ZDUSTfltES 

POLLtJTON SOURCES - C}MiCAL ANtOTHER INDUSTRIES 
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nnua1 •n 

90 ug/rn3 60 icVui 
350 260 

• 1300 us/rn 

10000 uq/m3 30000 u: 
40000 ug,Q 40000 u/n 

ZOO U%/m3 100 urn 

2. sulfur 0t8e 

Ri M~~  

1713 

TAKZ 344 STANDARM FOR 	 (20) 

., Photo 	mL 	I 
o OxLdants 

160 	 160 ug/m1 

1.150 UWM3 	160 Ug,: 

The Criterion for eti4g au air quality ctenda:: is 
evex7rnnçjing with the inareatn )cno*4edgo about the 
oliutunt e3 ts interact on with the envirozmnt. 

3S EflECi 0F AIR WZ0$ 

Mr p011ut.Lon has btet eftne4 as a condition which is 

111e1y to cuce a4vorso f.Oct• in mm or Me posteoalonse The 
untw""d ownoomeqqmoes Of a:pho4C p011ution. cover a very 

48e spwtxum ranginq from material drnsge to personal dio.0  

*=tort and iUnes. The effect o air polluteoto mw be 
4L7id$ into fUowing categorie. 

ti 	 41T4 1"00 IJUi 1000 W 00000 

20 ROD T. Sivaji,, Save Taj Mahal er* - People of Bjj Mandate 
To LOWMya, Lata, Waltair, 19'7$, 
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3.5,1 material Dames 

Direct daxtuge to a.truc ur meta1s •surface coatings, 
fabrics, and other materials of coerce is a frecuent. and 
widespread effect of air pollution. 

3.5 .2 Eft on Veqetati 

Alarge Hume 	• fbra # and ornantel c 
uVe been G 	to be dage6 by air pollutants, art : 

value a s.ts fr: vartous typeleaf damage*, to g of 

growth, de ase4,  size and yield ftits ondes traction.of 
flare. Some plant s 	: are so sensitive to specific  
pollutants as to be ueEt.l in monitoringinonitor4ng air uait:t. 

3.5.3Effacta on Anir ls 

The effects of air pollution on mcatic animaa are solar 
to those observed in man. This was shown to be the case in 
some of th aevero air pcillution inodes that have been 4ocu.+ 
mented. hou the effócta on Oi4rn a . I ► some Cjrcumstanes 
are Of SC<f101fltC Ott * they are pc sThly of grater 
.nportance in indicating vheM to search Lot human øffeat. 

3,5,4 Eccncmjc, Sociological and Psychological Effects  

_ 	Economic  lose due 	 . pollution includes.  

A. 	Zuc ass of travel costs end time o travel  
reduce viaibtlity, together with ice 	. risk of accidents. 
Injury n travel due to decrease in visibility* 
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B0 W 	Xncrease of toot of er1icts1. iiiuinticn 

C. 	Rear o emeç to U8inqg a otli:r etructzres.. 

Ds 	in 	e4 got of e10 '1 ng, 

B. 	Losses due todexrg to 'cam eM ornamental 	 . tiom, 

Decrease of re4 estt 'alas. 

8. 	Bps cost oE ~ actwbca o  
sib s 

i'he 	c lotcal £nt,Ortance of r pollution resuits  
largely .t 	I 	vthiel ecn lassos# 	XE the eoonc:Ic doge 
were, the e 	ol 	c4 ine old be v gn 	tc 	w 

Slam fear is a re 	t 	o 0 rrtt in public rc 
tions to air poUutlon, th pc o . aspect of en on 
can not 	*1G . 

3.5.5 Effect n MSfl 

The effete upun animals ax8 votettOn. eM eccnnc. 
socio og .cel and  eM psychclocjtcal effects Aus to etrno pl 
ollutlon a. more or less rectlj or i4xectty conecte4 

to Ana o the overall effete of a 	s boric pollution 
are felt by manlc 	&& w health is also efEocte 	by the. 
air pollution ._ 
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TAD 3S rFEcrs  

AIR POLL i 

'peed ai c 1 reatIonø, o c* ' is o , 

vat l 3Pi ' 	 'r , i.$. 

e , zp1ztory disease $*' doge arcs 
comae metals and otructira ha txtUe" 
end papery 

. Cam Monoxide He*6iachee, d: i 	s* 1 isea, :+ der 
poisoning effOts,. Znc. sa accident 
Uablity.  

4., 11itoqenoxi4ós 1rritate Wes and nos*# 	n h*ti ,, corrode  
*natala, doge vegetation*  

 ooahemicala. 	rtate Via nose # throat and lungn  
a auto 	d..... vegatia and texttie. 

64 '•drocarbs 	case to Produc ceneor in =ant 
damage. iea t and vegtaticn,  

In Figure 3.2 particuX ` 	 sulfur' 
(17) 

30 Vey Menjus 	i 	3 	 R 	 part- 
Mnt of Civil Enq  nae ng,, university if Rooree, Rooree, 
1,97,. 
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The tmospheria ttU3persionof eEZucnts from Vente  

arid ntacke depds nterrT1.eted otore for exam. 

p] e, the p)ystca1,and 'ccai ' n re of the 	ent. , the 

meteor1oa1 haracteritice of e a nment ' the 2oaa  

tion of the stack v th .a$4 p * obtx:tione to air motion, 

and tze na 	of the terrain dow :: an d from the stack* 

The thmtr to pest Bent cc ricentrattona of  

lug 	 areas on the basis of dispersion from  
sees Lthin the region is easenti a If anL out air quality 
etender3 are to be attainedand maiteinod. inspite  

future dub 	and resident: a 	th Thus mathematical 
Wield for j mating the di speraion of pollutants fzm 

e1ea sous, hot1er ng r or 
be developed to suet. the etznc:p a press 

For løclized point somas such as stack, the 
generaX appearance. of the plum might be represented by 
the schematic sh : 14 ' go * a Al 	cgh the plume o . 

gm t at.a staCk height h, it riseson diti nal o ,' 	r 

to the. buoyancy of the 1ot gases and the m•entum of the 
Cases leaves the staff 	4ai1y with a velocity  veiocity vs. 
cOn 	eny,' or prz.ottcal p*:OSCC the  
a point source at en equivalent nt stack height H =h + A h.* 
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Um from the staCk Position at z 0, 

The ma diffusion of p1Zutent in the y-  and 
øecttorz. 

 
1,.e.4 cross wind m4 vortical 	tions, e 

a auld eliemnt is carried 4ownn4 Airs the x ir. .tion *th 
w-Ind speo4.u. The neceeeary 	unLons for the m6dal in 
øwmtary, include steady 	tetet  nGgttqibie maaa diffusion 
In the x-direation# a cons te*t wine speed. U at all positions, 
and 

 
natant MOO di.fivities Dx in the r 

pectivo coLnate 4irsotionv,6 Zt to also common to neglect 

the distance 2M.0 the,  equivalent or 'c4rtal souce to the 
actual atadk pition. Hence the point some Apparc to bo 
aituatei at * 0 and at 0 height Hit  

One appropriate reprosontotiøn of the concentration 
poflZe dow1wjud from a point coarce s given by the genereZ. 

C 	1*  ey" 	 fx ....* (4.1) 

where is an bitrr dowtant whose valuen is dteminCd 
by 'the 	 ndins CO the ap€Cfio aphericprobiu 
3.0n. or a point sourQe at qroun4 jolml the proper exprssin 
for K is 

K  
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" +re 0' s tho etenth 	tb 	4tion 'otuc. that . , 

i;i "o eu4" ` 	'" or ur4t tLm. Ry 9 #uttt1ton of Equ tit 

(4. I 	on (4,) we O, ad that the 	centation  

of a pollutant emLtted from a point SCUM* at a ground 
,M n5eUe by the oxpreesion  

.e 	+ ) .] ...(4.3) 

qu tLøn has tho ornt. ofthe do b o 	o 
' bxtn a e ess by oflo4eecrut  ion, 

f(yiz) 	 [1- + 

Sincobz a qzyund level .souxe the 	 antzation.  

*.(4.4:) ore zero for this pyici, eitatiori. 	ke c t 
4.4 reduce to the fOrm 

2 

t ha  has boon found conVenient to .oqani Equation (4.4) 
ftto a formsir . ar tO tt 	es session. Xfl oar to 

o is te Wit* the fo1 	iE 	$. 

(x"72 ."$ «r. 	and  



substitution of theao tJofinitions into Equatton ( .4) 

tecdu to tho fofl i17 zK3'ia1onoh p for the n nt at&on 

a 	r d 	m~e gun. ev pointsource.. 

4(+  F (4 7)  

`Q - eisajon roxn. a stac3 with efEecttve height f 2  

M 

tr tlon for .fl alovated pctnt oure O a`ao ow 

rho aiOtLO 	 i ero , f importsnt. 
ate 

t in t€ downwind e Xec n v=eto the potnt in the . 
4zction where the. 	 at stn, level ( O) is 
Si9flifi4flt. Thei ap Lable r fl 	Of' this g 
poUutart wiU gc. r b ' a 4o . back, into the asphte 
from groun level. SnCh. a -model C $ that the flrt1" 
Mace is not t* opt a pollutant. 

t z,r J lyvmpl tti preceedifl g 
euetiOn to account or reiecti o of a gaseous pollutant 

In ► the etmbero once tt reached grcun l v .. øy 
reface ta Pig* 4.24 e Bee that reflection at aaia dis-

tance x to mathematically equivalenthaving aflirCr 
image of 	 source at H. The she area bead position 
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Z on too 4iacamindi atw d region,the atrnphce 
I * c1* the 	fttr will. ncr.ose ovex that noraUy  
supplied 1 the  source at ifs. this ncrene conert1on  

de'erniile 	-omet4 1 ` by ]Ltneer cu rpos on 
a w' Cf curves.' one o , 	-at if and 

th oar at 	This is e4vient  
Eq*tion 4M,  owx v'ne m tion cti z ° (P-+ 	? 
rather then a( ) * Ac a eg4t,, 	ent do eguaU 
for nfl eZevated, sOur with ztLo 2 coms 

, 	UL 	2 	L  

The sect of qz*nr4 reE1ect1onon pollute nccn: ra on 
e 	t i*re1 is 	in Piguic 4. At. p Mti 

the o 	a : type Cuve peict esBenti  
t but .at, 	im doin Ercm I the oeriap  

tdfl become iniftmt a &nzae øs x Mcrrases, At posies 

lion - dowiiis6 overlap ic arcibIe. ay 	tng that fir- 
0A oil 	1"few 	whiCh e 	a 	ground. (z 0) 

to e original ipper 	we. I that to upper concen- 
ttion curves is aZterd by to 4itirn of 	 shaded area 

bD 	At a 	titte ( furthi r. c3nwini from J. the 
eba 	 u ..titLon due to rIetiOU iniftt  lead 	 the 
pro e show at K in rigur 4.. 3*  0*toust the o 	f 
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gwd'4eveZ reflection. is t inarao the 	und4ve1 
conCefltation well ebovo that eri #.cipated with wait 	'- 
iect1on  

of the S 3ard Dvit3ona. 8óaidea 
physiat eft such s the coordLnate Z. Ye Qnd z, the 
MASSLc . 	 # a,1 the effoctive height H of the 
.piune certtQtZinc, it is nccenax1r to have va3 w u, ju- 0  

and c  zo The wind ems, u it a function of height Z. 
Heteoogic&t values at 0 in is ue to a tirnate the wind 
speed at s a height.* 

The va1ueo of W- ; d T- to be relate to the 	. 
Sion oe 	tC 	 of  a ga high 
another pia 	 s* The horizons 
and Via , de t om,` q- and cv  am a fu.ction of down 
w nd posjt4cn x aa well as tmopheric stability conditions. 
Mme' fer n 	 n o In the acaphete have led 
an 	 ua . of 	and c values, There 
are aces].: sets of art fc tbe two par tars, and the 

Of etabi1i cottons cared :n, the different sets 
do not normi1y aoincide, One widely cps set of chaff. 
to presented: as Fi 4.4 and 4:.5, par  byTurned° 

Turner as also prepareda sU9 of tcspberic  

condittons which aid In detcrndnini which of the six st U# 

2 wee'* Kenneth and Wernerr. F. cooky• r' PP 	 ig.► 
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•axe*'. we norm 13 vould chose that s 	ty class typical, 
f the 	 n whi 'mod lei tO the wOrst potion episode* 

4 ZNSX  

In. order 	 nel,yee the affect of the Mira RoEiflery  
on the Via etbreon an4 its enviers eCcorang to the fog. 

C ' $A the p("ng ee*ttot: 4i it In neoo5saxy  
to adopt epecific: points at which the conc nit o of the 
pothitnt be di  and the date perainLnq to the 	y 
si be- ' 	ie. 

4T2.1crietiOn o the Region 

• tc*tic of 	brFegton in eflence 
00"e a 

 
of spific nir*g pOi 	for the axt able8 

O jOd • th, , &on. Rc1evan to this prole. it 
felt that 	cnitLon thjh voul be responihe for the 

oba)4o worst d trib tion of pollution e Eluent be co.i-
dore4 , S eqi tly the direction  +effluent flow i.e. 

along the flow of  wij,,be such 29 to be 	eel, from the 

'The or ,Mail' i. Of ` e coordinate , axis is such that 
origin ties at 	 Mara Relinery at. gzou.d level. Th 

t mesh is sZch that the X. 5 is orientod along the 
Ltne joining thø Mathra Refinerto the Taj.a' T Yw, ;S is 



caasea (7 through ) appoQxLng on tho ci-  charts is appro-
priate. Table 4. i shatse the hay to the vros StObility 

categories which to given an the no page, 

TABLE 4 #1 MM . STAMM CA?EGORZES 

a 
3 8 C 

B C D E 

C C-D D D 

C 1) D D D 

The EUowng itna refer to the ciaasaa nwnIxte6 in 
The 4.1. 

C1cmr skies,' solat 44tttude greater tha6O 3egZe$ 
above the horizontal, typical Of a aruy sumer aftroo.. 
vet c*vecti etmophere. 

Sumner 4y with a few broken c2o•. 

3Typical ;f a any fall afternoon, summer day 4th 
broken 1ov' clouds, or atr:r day with clear skies and solar 
aZt4i6e from only 3$ to 35 degrees above horiontal, 

4• 

 

can also be Used for a winter day,* 



peitr to the *• .n aM incuth that X plonc is 
horizontal,'he Zd tG 4tr ted vertice2iy upierd. 

The mash ext6s front t,  29 !s iI Z +m64 nis wi.th 

subiLai 	in t trec.tion. hasten done at the  in 
vat of S. 	o 	tibiL-eh a oiere grid  
region of in re t - The gdd bra upto a itnco of.  

20 irn on i 	+" side o t '' 	:s (Mesh X,`i .. 4.8) 

Ubeu:flt to the 	11 	torn  Mesh Z, which 
etthUahcd adietance Of X0 k 00 either nide : id of was. 

t 	, ent for 	At$.on E of 	ton of pollutants  

of preciLle fltflitUde, to teh pint % 	Q 

Qp in the direction (Mesh U, Fguro 4i). 

4 « 	D ta for na1ynth ys 

The charocteritics of the Mira Refiner7 used 
for the tupse f s 	along With the Wind 
as EcUos. 

Em$Msiot rate of stir diode 
	8000 9A (1  

Sack Wight 	 100 x(11) 

Wind Z 	 1* 6 tots/sod 

The conztanta c  and G- are calmaa 

for various values of X atid the relevant clacn of a 	plc 
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con&tttons, The 	QGon1ctd on Mesh I were carried  

out for le ofZ = 0.00 mts 1. into, 4,0 mtz, 12, =to  

and 100 	 jjjfl of Z was aftted to elate 

the ground Level, the "rage height of mene  the 

height of sI.ngze 	red 4Ld&ng. *ie average height of 

three storeyed bullarAgel and the stack etght4  

in Mesh 11 Z ta 1).0 ate OnIr was aacvtedw 

4.43 PZNDZNGS 

4.3.1 Gene*L 

A. 	In eel ecting the cite for on iriftafty tectcre like 
oLl conditions, arae access to wetero  pOr, trisp*r 

tation and u4Llities are Sevimmly considered, Tnfortunat1ey, 
the more important top ph cal. m :rO1Cai and other 

region are gmprally ignored* 

fl. 	The Location of a major instxy I# e0l  Oil refinery 
ir± river vaL1ec, alona the ttator frmtage and amw sutjec 
ted to frequent etmcpherLc inversion Lz bo,4nd to Oret 4 

more a&e=e inact on the 1*cal exMren:nt than would be 

the case if. the Industry were located ø1evhere 

0. 	Zn hot dry and monsoon seasons the poUQtant am 
well dispersed causing low pollution level as cc pare: to 

dy seasoftol , In TMflSOOfl mOnthS wind is gusty and in 
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hot 1, seeon the Dtatt 	granges motiy from I t3# 1 

whtth are Ll voareble for the dtspez,eio of Sulfur dio xide.# 
This 

 
is not oo in cool d season whe wind velocities are 

rand i7ind  te lee gwty The 	 t Inds season 

is .ntmIonic. wh 	D to brinq 	 ztext .` 

o 	'he, ograpend m orology which are charctOriati 
of 	 Agra Subregion add: ,to thea ' e ty of air pollution and 
the are o 	and eoueaat. of.th. Mathur Refinery La e 

- 	bl Zevc of pal t , 

DritIe have v .aleo ignored the zsttipIier •eUe 

Of the location of 	rE nox, leeding to: increases`. traftL  
end arbm ti+r with the consequential SO lid, i. . and air 

.putton Io iz the upwind direction  Agra. 

u" o that a 	in&jozity of the people 

.'inn t b g or* considEr ir pollution oriou pobZern1 

• As in thecase with many other regional oblel air 
pollution within one local $urisdicatiori met be related  
the .a r air oytcm of 	it ia paw end this rei 
tion h 	ing here, 

H. 	 h more end better data 	ncedo8 relating to 
same: aspects of 	 ..n on, . p particularly Its effect on 
buin. health,;: cisting .n 	on tffcient to s 	r 
th majordc&oiora in 	 inrar pollution.control. 



i 

X. 	The principel souse oj poUution, app froili the 
Mere refinery Itself* ire twoancient coal per pleats,: 
a ratlwy yer with .steam Xocornotivea,, 	about 250 smix 
Jron fotrnd ; a,6 The m'p**aion they emt is sulfur dioxide*  

t a ri4 gas Wildh* wn dinolve4 In water fob an ecl+ ,. 

e m*ssion mission tale or Ma 	*t.ffinery 13 MW Agra 
Powet Plants .and Ara  eu 	are 5000, 2O, anc 3. 31.5 /hout 
zct1ely. 

K. 	Recent  .S nveUatLons indicate that lithe 
, 	o 

 
Sutfii dcdda occurs Ong first 16 to 3cm. 

the conversion rate gets ' t iZ ` cceierated 	 r s 
cent per hours after the first 50 km of ptune travel, downwind. 
Zn such a case the to level of .aulr dioxi4o expected  t 

Agra hetid make reelie that high dlc radicals resulting 
fin long distance ttavei and transfort.1on of difterent  

flflj f 	 can becOM e 	ats 
the safety of plants#  an ale rt8 bdings.  

The execte8 EIit pollution . ew1S inth 	ere : 
will 	higher then the level utged safe for,  hen health 

[by  dLcal 	tie because,  t eorotica yo. - any increase  
in air pollution even at one microgram per cu:.c mete is 
not good. Dr.} Michael Royaton GE the  Centre for En: nn l 
Education* Geneva#  has warned that the refinery emissions  
,could cause cancer not only to the mauints but also to 
people of 	 region' "- 



Y 

.2  

M. At present Tom P1QflnInQ D 	 mar n  
and diecuøir pollution in al i.  &r4 prep rution of  

, )Vstar Plefl. 

N. City and 	: P3nL 	s pr Ce tl " practiced  
have neither the ane 	1t8l 	rIede nor int4.tutionQl pCsi- 
tton to 

 

direct deVelCit 	flO!t rpi4 i te1ni: t of 
air ql2aUty objectLvee'o 

0, 	The" m It 	r' o• beeon 	fere *ncieD 

* At p 	sent th< :e 	on 	who ar thei 	s 
pre, am r` 	l b►the ` 	t ai wayof conttl 

o tut 	t the OZDCø.  

ffT 

(See Table 	2) de'lapec1 specLftc 	U 	for the, shy. 
ra pen x 	) are Tito r (Mend in figures 	on 	l 	o,  

ig 	o« 4.0. Variation  
tratiori for different vaiuee of L 

This figure ind1cate: clearly the Asian nay of 
the di.otitbttcn of S 	dioxi4e eta from t Matera. 
aeft 	o Xt Is. also p $sb1e to reconstruct or to Visualize 
the apeoif Gaussian surface generate by the ditritn2tLonof  

effluentsedttedEmma.poZluting aouxe. 
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'iure No, 4.9,*, Varitit4on Of Sulfur  .o .de't c 
centratton for `ff nt vaLu of " 

Me jg indicates, in ConuflCtiOn with igure  
go* 4.8, the G c I ► natnx of the 	i;tion of Sulfur  
diOZide conc.nttet*on. Xt 	8100 papossible to see the rf. 

eCtiOn Off .. 

i 	o* 4.1 0,. Vition 	$u1: dioxide 

ate . tot f 	nt 	Of yand zo  

m 	in the sCription of Pi 	g. 4,9 
the reflection effect U.  cteaiZy luisibte at X 5,  3m for 
eo.ch Of the 	ta i.e. a yr fi *', 1. 	mod, 4. 

N 4.11.',  riotion of Sulam dioxide cone- r 

rration for differentvalues of x en 

'i1ie figure rpr tAng tie ha ,stogrns which dep ct5 
the tribution of Sulfut dioxide de c entr t L.n: 	come  

:' 0r Of x (" ins.34 km,. 9 itme) az 	(0 3cm end 5icms)  

fr the veJz values of Z adopted for the tud  

:'ice , 442. Sulfur 4 oG concentration con-

tours 

 

for Agra subregion* 

This figure Indjcate the sulfur dioxide concentration 
at roun level for the parneters Opt for this s*ud 



t 4~ 
1'  ~} 

s 	 3 	r tod.. 

	

C) TUCI t9 K FPOI TUC CzUr 	LØ1 •

• 
	

~ .. 

OF PLUMa 	 ,~ 	, 	 i ,.. N' 

TU14 Fr-- 	I IGAT'34a', 1 CCNMCT10d9 WVtT9 FPG#.. ,. ~ 714 ..._,.- AU 	ILU TUPtie Of 	. Of 	IuTOH Off C.PL»FD 'r :?I '3%►!' 	. 
C ) 	Vt A1QIr IT I6/ ,4 a 	r 	-j 	" 

VANAT1Q OP G LP 1 DI X:101  
MM ICA FOB, l MW VALUE OF "(  

1 or INrC)LLUT1 	mr 1 
DY1NT ()GANGLj 

t  fe 



E 

20 

tJ

24 

t2 

Z 
tJ 

'0 a 4P? 44 49 94 99 64 	0 
X-D1cTaGE II: KM. PF C:M coca 

.4 Y-0, E.4lT' 	 . Y= 

T  0 

0 2P X4 144 49 5f (4 
X-D! 'TAWCf It Kh FO( COU 

to s Z - t•91~r~ 

- b-2 

Z4 	 C+4 
20. 

t~ 

• 

G 293 9~' 9 4596* 	0 29U "4-4 5hF;~b4- 

' A '► K T!OJED 1 r fQ*V VC)1 OF PiCC. 7WO  
1 CLAP .' VL0t AT 7=5#;1 , !~ :~'a 1A .`.I c.~¢ O! C4Z4 t.l. a~ F 

FaV ~ A S t„R  `+off{- 40:2 CO"Ics PCPPS  

_QLQT or 



433 

E AT201!Z 	Q 
24 24f(5 24.16 14•(d 24•f6 24~f4 

VE 6.  F 	Mw 
W ~' 	rM 	eYY 

U 0 yy, 

Z-O 1''7 4 12 9O0  

AT 40 KM CP 	Y=0 

24 
24 17:76 	1 	?6 I? j6 I1•T6 	14 
16 is 	is 

,,. 	12 a 	o 

Ix~ 

l%0 1• &. 12: 100 

20 

 WI {4 	144Y ,'w,15 {4Y 

4 	 22 223 22.1 2'23 222 
Q 

Z A 0 	i 	4 12 100 	Z m a 	1,7 4 12 	100 
T1} F 'JP-'! 	 7J 	. OOFI ,4MIlc WWIC4I PICTra 
T1t OT 	t13C.l OF cot CONJ!TFSV1Q AT CvC,,,AE LC? AflC) . 
CQ1  X ( 29 , ) 4 , 9 MC.) Ada Y C 0, P 1Ac) rC

e'll
')r"P TWE VAP IC S VALI'ES 

F 	 Md o OF 'Q2 .0fC . C' 	C) . 	
,* 

 i/AL(4 c'.Q X MJO f 

CY 	5LL1srcC O!4 !1 
DrVLC)FA'T Or 

Z0 1'9 4 12 100 

Al '>9.0 KM4 'f• 0  



X4 

c)ri 3u, VALUErt .ALo/ 	' 	i  

{'  

h\ ;'NN.  

\ 	 /• 	ems̀  ,r ~~~ `' ~ 	~ \~1, \~ ~ ,{: 

' i ' .,...! 	`•; l . 	~ , 	_. 	 \atè  \, 	 ~bq~~t ' ~ f~. 	
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Specific inie 

3 	The biditeational oaesian dictxbudon of pollutontii  
eseentiaZly presento a < accien cc . rn r ace. 

The effect w.... of height øfl the concert 	on of Sulfur 
4:o do ie nagg ible n th argon annidered. Fhe out-. 
ejon. of Suifixt cd4e from the 1 '? ;Refinery' hes  a Wit. 

dency to cu a ur*i o.m con tr.tto: th*'ouqhout the height in 
the city Of 	. and Lts ate , 

L) The e effete of xet1ectión. Ln not so pronotnced no aa 
to cue any appreciable effect In the n+ 	. of  af Sulfur 
8&oxi4e in the region under  unier"Con GtJ4 ' 

( 	 contation. of 	 di*xide in. the major part  
of the lion lies bc l6 ug/Y3 	 tags Re-finery 

The Hhura Refinery comes a concentration of 

10 	 of Sulam dx4e at t location of the re j  

e4i ate vLdniti. The tot concentration is however' 
Of the order of 0'R ef« 
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a eo3ution to a 	.ci , ' state C provineial., air 
Pollutionproblem. Air poflutic, tCtiC e eteUe Pro  
cam►; forrAn out thte mfr plans Tactics may be 
of mad se x  Involving the coutrDl o airpollution In a 
city, ° or of a Moro Umtte4 nture,l, 	, determining type of  
control 4p 	: j:j on Ot 	c eff"ion eOuXtC.. 

Zt ithe 4",(" Ot all to have a.: 	liu, WO 
free en 	at no eot That isOnly psiJie if one. 
can repeal the Iowa of nature. Since the laws of nature can 
not be. reeled, a rCtiaZ goal zmiet be tto limit air 
Pollution to en eppT 4atc level,. C appropriate cpendt 
of pfl4cfl, n l resouroo. 

The ultimate goal of " air pOtn strategysttte i 
the r cUon or r + Bonn nt of l%ut omieeione. Thus, * 
the .* strategy must be worked out such that It regulated  rw 

IOUs m4osLon sources.;  

5.2 QtIALXT2 OF POLWTXO cO1TROi SUtTZG' 

The peffect 	W and resulting tactioG for 
carrjr* itout vouid have the following qualities 

0 



it we uid be cost eliecttve et 	 eintng the 

maixrn benefit br the rests (ftru3nciai, ene spa). 

i 

5.2.2 Xt wed 	 u6 neb1e to all 

5.2.3 it wc4 be. eeetyorce e 

5.2.4 Xt wed be fl.thZe,U o4 q Sam 	1* 

methodErdoaiing with peC 	$ a .$, prObIen, end 
hardahip cam 4thOut eurce to cxtCn.ie 4Tatton.  

4 bMMutmar, nZl4ng new data on 

pcUuti.cn effects aid now aces in controlteonologt  
to be inccørated rapidiy.. 

alt.r polntion con ': strategy 	 c 	all of 

these 'tuba# 

A 	THE STRAISGZES 

O n a r pollution eontzol strategies which 
hevo ceived the greatest tic attention to date er. air 

Ljj mane ent, eLeston senderds, 4fli&On t we•. 
sti bu 	sue* es. 

5 14QUaUt. l4aneementStream 

The air qttelit &egenent. approah specifies a set 
:tt • 	 v~. 	e 	i 	i. 	A .. 	a 	• 	: _t 	: 	F 	s . 
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and Mot , the cuUy of eft Is aneged to rnet these 
This man g nt takes place thigh requlation  

o the ant, location, ma time ofpoflutont mss . 

3.Zstosion ai:' 

Afl j$• 	 stre estbiishee  

that al). ` '4 	o t mac groups 	 no more them thecø  
peflLttGd extdoeion 11C.These c 	can be ap . # fie 
to any selected "o'*p Of  emittere and ca. ba 1oàa, regional 
OX fl 	e1 in eppl4catimi.  

jo 

 

$ .3 rnision T 

mjor polutants, aCdg to come publiahed ecele xelated  
to its e iuion rate* T te* rate is set such that major  
entittes would m 	ecor n e?el to instel control e4iment  
ram ' : pay the os+ n its *puts 	: • there wo 

be no Is or morel cectAon against an emitter who e1.e 
to pay the tax and not contrOl his emission... 

"0 * cost mat Strategies 

cost benefit strategiesattempt touanti fy the 
f vrious pollutants and toot Of controlling 

these p* 	, and 	select those poUutio contrcl 
.' natives which lead toa ,' n*n. in the -sum of pollu~ 

ti on doge end Pollution ntrol Wit. 



o 

5.4 Am QUALM x' 1 1 

$ 14.1 

Of the var&Qua; defer n now in oue for eir 
quality mar* gwmt strategy ic the rquaticn of 	 t*. 
location,  and try of .lint missionsto achL 

ea iy 6eEinQ4 got of abiente r quality c Hae: 
goals * it irciudes tho evaluation,on of craroue gets of cnd 
sa .on control holee deto mLne t.h. o 	n o 
air quality an6 the foaon of save niC8iOfl. 

control. h : Ie to met air quality cab subjectto orno  
qtr cOttaint 	thniZgLal ty or minim 

. 	4 

Cost. 

. rM thae' flits ,1  it 	 l 	that ' practice "fit air 

quality #m 	i a city# state; or region the air quality 

Lre . the f l L g 

. 	* A Set Of it quality tandx 	or ceb to be awe- 
moo. Th e can be 2ocaltyor, nticnafly de 	,: bey 
IUy relato to Zon or a rt 'ate  ircasurthle concentrations 

of varLw c11uItJD4  

An wentot of the Mi Mton from vaxjoue sees Ln 

the  zion inclu8ing man .mom ( 	ropogcn 	) u4 scion as well 
an emissionfrom natural. sources ( 	.o 	c) ZdeeU, the  

/7'"! 
iAL 



SI 

S a 	o '. ` 	d ifltcate ntonly tt location of 

t1ie azce (grid cootdinatec M stall height), but 
` e 4&on sah 

redicrUve th o og t telate . aX: laI 
nJe5ion. It would prov. Lao both shoes ' 	and long ern 

averege 	 e1.:ton az nhotx th fact of each nieion. 
• r+ - on air. qua 'r at each 	 "` t.L .. 

1 	 ► # ' ` +date to deterdno the staff of . ambient  

since tb. U Lti 	goal. of air ivatit mane.  
get i. to roguete. .ems to rent a early 
a. quality at3fl4i:d;* 	air qU* 	r ag. must te..tit4  

per oTnaucob measuring .bient aii gu U 

l 	. to 	ea ton cntroZ talc ith Can 

be 	ated to see i.E they 1,lZ aU oz the anima to 
mom`bjOt 	COtfltoOf tChCal fld CCOfl dO E 

biLUty, enEorcibUity, etc. 

p. 	Date on °gipcost and o fob' of control Vices 
end 	 .. In ► x 	g the 	 .0 + 	c:ce (item D -. 
aboe), the z quailsmenagor8 . eettO the Cost of 

each set of ct Lc&* n ng both Capitai eft for 
control equL.nt ez operattng cost to meet the ambient air  

lit etanl.. 

(2+~ 	a orcem..t p i s whi* aUow the air qualil  

Manager to if i. nt his planes en4Gaic. control prre.me4` 



Tacttce  +r 4 4r 

 

Once the decieton bee ben mc. to use the aid` 
qualLt management ems' g^ an6 eat *f en. Lent aix uaUty 

' 	n 	l v±e been deteLLned. the air quality 	a 	bee. 
rOs: ' tactical'tea for echft4ng these s 

Tactic . -- Lan: Use Planning MME ieoues 

Wised 4th rare to lind use. In the post„ flVLto21UflefltOl  

rb3,+n' here been. eppx.ched Ln8epeont of interacttono L.n 
toad of  reeoniztng tan a inprabXe part of n re 
use BJSt4m. They 	 beEn cor. ,idered as unrelated 	 .► 
Ong else. The pofluttonproblem is 	ate6 with land  
uae,' including cr.cerns ch as 0CrnLLt? planning, h. 
evil ttGffiC control, mans tracportaticn, dgrapr*" 
o. phy ec..non' and social n 	9 4 P ltion. gbh 

and con tretions ± riflcant2 efft piing conaider.. 
'tons to mLnimie environmental hazardq.r 

r c..ideration Of land as 6 O idity to be ecploLtsd  
the highest p4ce met be r.appretoedto consider lend  

as a reaue to be used for the benefit of  society as a 
whole, TbesysteiThe approach to land ilia . to n 
sea. it we 	 eiwironmøntal uaUty  man- 
dated by ,era, regulations,, and can see. There in need. 
for institutional reform. Government irniat c C1de on how 

$2 

their land vi ta. be used within given environmental co t an'a s 



3, 

	

. u T to a 	.ve envi 	:ntal. ccnsutnc., s asd,.ated  

nd use prb1em ec 	- with urban gr th, c0n9eV ion, 
sprZ, ar4 u:fleesa3 iecay oE th. centrel. cities 
evolve. OCt many yeas 	An COnUCt vie, e 	' 

	

keso 	prob1en. that n not be correcte4 in a 
short. 	 ar many vi 1 ins* t.at pZ.annaa upet 
o 4: r ^ th Etaoz1 for +r E cieion r: ,ng. Air poliu.  
tin ontroi i but One 	 om. o .egis1ate theA 

of air guLtty 	 . Vezy abort tan. 
h 	LOrg rino 	a  •  will 	 re 	4v 

o gam o 'o 

p 	auject to crnnge tana in no way 
bind *irisictionB to theit long ran" ice which a own 

øubv.arted r .how .tTfl oino.ecriaful .mintenance 

be cXoaety ' ntorrethd with. - em" 	c earl defined 
vigtou..ly pu .e . 

n theory there am, at 3oaa, aix irpoea • wbicth n tgh 

Sew rou the liatiOn of lane. uso coMzxti to the 

To provide c etC protection from poUution of all 

sort to highly desired environments, such as scenic shorelines 



zcroatLonei was, Or ic4tra1 AZa ovotcAZ! 	to t 
g►" t of high"  øeflMtVG Cit b`* 

40 prevmt endo part CU. i lam or, n 
be lu ► ca into 

 
oortfl type of 

aoQ, nuch such 8t the occu$d by metropOlitan comniti•. 

iI 	To provont. the r l ant of .n n$±ict a".* 
of llu on o sior ac aamerce of tfew 

O 	t ll 	" ' 	fl l ]: d er'Q, 

v) ' o pint t 	g of 	tAblo land usco 

within a Zx►d "*&0 such iwh aa Lntertr4ngLnq of onaitvo 

air pDUution recoptOr3 a 	UiC s of highly 

tents, 

. malty so s to mtninAze those 	rnird. conditionsconditione which 

bEd to ht h Yields of unontd pofluttona 	Such ac 

the rel ion3hip bett,oen diotenee to Work and Ukoly  

e5nOflb ro1 mfr volttCbos0 

( ) 	pro areas xmote fEom populous or highly valued 
eel rc►m tab betttngs for high onv 	at impacting or h ► 
rd o tt* 

8*:  "` 	C 3- UdflV+EObt. i2ficiont, offectivo rnAnzigt 

of urbøn vgotetion. epctalty foro3ta. to essantio. 

onvionm3ta end cociel tofl b tng o allcttion p' 



as 

Uzbtn Eoxt in ' is all too6y ogot4t1on t°thin the 
envies Of pinata. placoa, om tfl-. tiniect Ul 
to the t rat citice, In this mew it c ± t not only 
.rs wi n city Uniits bit troos on cc Eltedl 	that 

contr:buto to thO e': mnt + 	la- places Ect Flo, 
gr. Wit# nmt . ` pa '1`ator'..c4c, recreAtion citos, and road 
S 

The role 	txte in 	LC1.g Uit pollution it not 
. 	. and there ie con3rbly di ag or•. t OS 

to than 	 s *. 

It iswell knoin that p1ent plc cn in the 
h 	. -te moss,' $+►u people2o itav i . :ted that 

plants ; dorm an irportert roie in ze&.c n+q eS.r p011ution 
g►. 	Mt 	 4r 44.- 	~. 	4` 

of 	' 1udair ¶ILth fre 1"k d: ) .. r o.. .2. rnd 8)..  

certain plents cn sorb sift sir poUutsnt, 

that Lot hydrogen  l ortt , - EU4ur diortdo, and "jt=gM 
dioiac•, The pollute loaGt abnor.. 	rer# i mzbon  
monotido. It has boon otLmatcd that 	r.Liafi y 69 :} .- 
COnt of the ozygon podt6 on the earth throgh pho j► 
dais orjgLrzetfl in the cea Xt has. aZ o bean  
that the a .;fin rouced by an zacre of Eore3t land pot year 
oproeontc on-ly.O.03 poxn of total q'gcn au4 ovor that 

acre. Thw. :y n c . aid dilution by plants are probe. 2 
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not at ailefectiv in the abatenent Of gaseous poUu.  
tents 

s* b.%eVerr are  •eEfectivo in reducing gaseous  
air pollutante through $orb' 	s 7 Win'' Itussian  
study `!hes shy that a 1640 ft (500 m) wide green  
ares surrding fairies will reduce sulfur dioxide 

 concentrations 	'70 percent 9). 

wind turA1enceis a major factor  in daperaing gaseous 
tents • J a the presence of trees £ncmaaes wind turbo . 

lie, they can be used to A Iu the:  dapersion of gasps 
poitutente if located donin4 from the source of pollution,. 

Particulate air potlutta can be reucby the  
presenCe of lei and (t P15nta in eavaral ways The ' 
aid In . e . of air bo. particulates such a sand, dot. 

fly' . pollen and clot. Leaves, brancbe ! $tore and their 

associated  surfaces atrwture (i.e. pubescence On leaves) 

tend to tip pax des tiut are later weshed èfi' :k x , 	i.. 

t' *f« TM S . # * 	in the rm:rVel  of aLrbCrto pert1 late 
matter by air washing. Ew:tranCpiration incases. hwnidi 
thus aiding in the setti ing out of airborne  pattl.Cutates. The 

results of use procec sea can be roealy observe: on trees 
adjacent  ecent to factories or along rai,el .ems (Pig, 5.3). ) 

reaa : o oft x mask fumes and disagreeable,  +:ors. 

by replang then with more pcaaing foliage or flora odoura  

rredrik J,, 	t.orestjt, 9 	Greys Gene W,; and Dee, 
John Wiley and Sons., New York, 3.078 
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or by ectuL ^ b o t o ('ice 55,4) • When trees ee p . 

to aid in air pOUUttCfl ibatement, the` llown gui&Iines 

should be used* 

(1) 	Plarttin ohould be pe 	3 to the 	ing 
winds, 

(11) 	Open and permble plntthgs,shzJLd be cornbine4  
der s 'ds. 

(iii) Planting, •pt 6 be concenr1a llutA 
a 

CO Tactic 3« Z#0 nee. .ng c+ 	 Pre n" 	Of ax po3Zu. 

Uon from inuetrLGZ erationø•1 	 ~" t► k ► 	t W or 

mill* 	n Who.. 	1ztinga spheric t o 	on z'. t  

be used at final tep ` PZ=0 oparattcui. and fl tern con• 

trol is a Cana. rninimtzing the 	of s 

entering olea 11'': 	end, u natly, being s "'' 	, 

to the a 	c her ,, 
x 

+ 	+ n of tr p011uting nLeione by recc' 

adjticent to air end gas clung Macb 0 	end to to 
rle 6S.epereion. but to a d inttive response to thD concept  

of zero emissLon when it can be empZyedfor total control.  
This deals with* 

() 	Rucc of contarninents didischarge by ' op oa+ 
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so 

Reducti . at 'ottrce thro 	rw material chmgo or 

prctice, or rnof cati n off'picent 	process  
nnt 

U$4) DJ1ution O the øo * dicta: by the use. of tali, 
stadlr8;~. 
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Vr zN`N AASPECTS'S 

Relatively Unpolluted, air in no longer a f e 
"dity in our l 	e .  costs: money er tot:'   .u" 	n#, 	before.  

they eecape Into the ar and it Costa uney to escape to 
places tae the sir is r.Iative1y clean. Most poole pro• 
babiy" 'Iu  6 b 'w hin to pay fox: the: nef1t . of 	resse 
longevit. deureas4 morbi 	and decreased nuience that 
cam' with rlativ y c ener air* 

The ei. gul*r 	"'..:r*etic of air poflutton is its 
pervasiveness. Unlike water pollution, the extent Of air 
pollution in limited only the course of prevailing Vida. 
We ' now that " t 31 tj, :of the asphere affects the health 
ofhwom beinge. of 	 ,  and Of plants: it causes r t r 
jj in pr 	valü and LnCr5ed costs in a nunxr 
ofpduct Lot O5G55'4 it may substantially reduce ar. . Cul,' 
tural prc.0' ►vit in aEfected ?was* A Slow rise inthe 
peters of the earth has been attributed to air pollution. 
zt is sup . of alt ring Stan genes no that imitations  
may ocr resulting in the tranites ion of different crac. 
t e ristics. ► fu a 	rations. Al :DSt certainly, the major 
benefit from a" poUuthn betne.t LA f! 	In a eral  

►. 	 the quality Of ate rather than in 	 of 

the more nesaurecible categories. t It is there forc -  not out -* 

prising that there are fur n l Pie In mea..Lng the 
c . .c oote of sir poUution,  



RarO 	 has proposed n --nh 
tional zc!.aUonhip ttwecn the iete1 Of oUttion aM the 
cost of abatementa is shy. try Fig,' Li.  

'The ho3izonta3. a 6.Z me urea the various  
powi3ie eve. of Pollutionsome 	S 	Index*  The 
et 'S . 4s measure"  the totsi 	of 5itXTtflt rUiI 

me". amok low of air quality 	 the  
 .auu.es 	tcebnOiogy  

is onntart in the short Au.. The point at which air poZ1u. 
lust ctec ebZe is JMdiCate6 by ri the sabiratton  

point atBch poUutjon is at enger'..us high ievcis, by s. 
we vc. £n s t 	G `,. o a .s 	air pXXution abate 

en 	Crease initial 1.sozxi t.c sc2e as betemont is 
tnit&ete8 at point ' an entry 	an eta o 	pid3y dimt.. 

i. n rzrns to. sCaZe as I air bec 	e 

Th4epenentiy of e bUty to fo rms , genera 

abament will be more economic then. so3ective 	em...t 
where the cost of £i2enttng andsupervising selective 

erou.* as with ros a 	uzLta, mefl n Exator, 
andaonobfte..  

The. met efftcicnt outj.on 4U aino differ been 
ties or air a 	, ec o whfth has Its in WAS 

Donald N, #, 	 r 	e 
Winthrop.le er ,  nc*,. 	sa # 	7 i 
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era i co mid pub e= each mtst thrm1re for itself 
1zet 	Corr+fitbti1rnen; or Dome azi t,+n of ele 

Utexntnt 10 Wit. e2cent in mte tg - peCi is air 
edrds 	means it La probZy unoconcC for te 

gem 	ectbUøh nation4air qa$ 1ty zta'dads or  
emissions tnda , except pthap5 at very min&.  
or as. 



C' 	$ C S AM :CO VATBO'S 

tot cXacUi3ZON3  

.1. , The problemof aU pollution of the gra Subregion, 

xm* t be envisacin toof aw regional preblem rather than 
a :o at problem., 

?.l.2 Pot e ectte . pclluttont there sh*44 be  
1c1boraticn. between different cncerrzed authorities. 

3. The sbc&MroxØ ply Or different pollute areas 
ah 	• c 	i s 	- + 	a 	~s ti ._ it 	— 	r 	77 	g 	«~ 

'Jo ash's* for the tot 	4 1tea thy " 10 nt. of the 
region,  

7.1.4 	countty 
. o of 	 onel en i mat&onel 	rtsnc .€, ,tt before 

ce s ting the site >r an teduatry, der factors such as 
topogray, met. or*1Oy eM ecoZog of the region have to 

be its ,±derc 

• 1. S The citj aM reginel planning agenciesmoire 

+P - 	S+R.tiA ~1 • 	:»16 4-:L 	.« ! 	:,.s -t 	IS - tl :.1 	s- 	3Y. 	f w 	S i -.. 

of 	 uti 	a pat,,. 

13,6 where there is conflict baiieen enVi 	rtei factors 

end other factors such ss laMnse ree uzo rvsi1thiZfty and . 
Wit, the meter Plan seecs to have balance botmen  
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7,1.? With the effects of the v'e 	t Of e mj err 
inus try In region, the imt1U ler effot.s c G tO that 
inert Est also t taken Into a eow.t 

i.x.e D g tt of oE the rgicn,dw: to- 	'  

r•Li7wi1F~,n rzdations rT.F a E1 1z  

A* 	 Pnntrq De :rtmentand. 'hoXit1 	 the 

with other unts of tip' respcctLr local 	'e 	taf thOL4d 

Mcet theirdh of. rr of Uty for prcventtng or  

d St 	it.ton.` ' ae cicn.r is crttic4 rtq**- 

fl tt .t an8 z" ona Anti ø2qgestnmeans * s rwo&* 

uten 	n the sbre4on, 

` be r f r . to aahio Ado C 	'y tad3ra Y acese 	for 

?C3f 	f4et: , 	at ofl► 

4) Aban 	U Xan 	, ez tech edge ► + ' 

moo 4Lndustr 	'. a 	tria 	 r caain :-* 
air UuLon 



M 

EflO. 	QCtLOn u need5 vben sir IIUU t moo'  
or thatens an4that 	cern not be cntrUe ioi1j.  

B, 	MeteQrOOgtct 	 a. 	tte hod 

(1) 	Accept their shy► o re s 	,U, for prevnting  
Ztion br aquinq detailed Infonation  

i$li4nga lbr .;art&tstry or MY instry of eeris p4lu.  
.+ ntuz,. 

t 

	 E v : 	 noerthg, departhenta n authoritiec 
o f 

AC t their bare of 	ant1•Zity for peventjng 
,gi ung air pollution by a 	xin nreInf rmatI 
" apJ4utr*g tU Of a- 	W d na 	waa 

Xnforn conøetned 	Lti 	the a Z of  

ttry.  , 	 s 	IO with their 
of responsibUit, 4 flop data. for drtntnç acct 

table Zeeia of poilnttorz,  



ec m ation ega4ing Tactic - I Wit..'nae P a 	'c 

further i untieii2ation of the Agra $ubion, irnat 

cenetios gaLiig tactic ►' 2 u 	Forest 

'dare it i eceery`buffer' zones of hoarr p1enta« 
tion hmIdbe *re te4 in authottt1eE o ouZ8 prohibit cutting 

. +E'L 	# 	i 	.::i !i 	lr s'~Y 	t .~~v 	~t 	 ~ .. 	 ■ 	♦ 	i C 	~t .',.~ M 	iF 4.L.w 

► on ofair 	Ution shred start fin the 
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9. A 	1. C E SAES: 8OflT EM AXfl QUALZY aUIV'E'3 

94-. Z.trt.on 

With the raid grtMth of  oE induntries and ur i z tion,r,° 
India hen started to eeLeneethe oft ets of air poUutton  
in 	cities. o 	oae of 'poUutifl 	r inth2triai  
emitona re being po 	with iflcreeaing ft nay. The  
data  lle 	at reported on air 3itr i r 
do" not posent" ati ur , in Zia. 

The Nstionai 	: nm taIVa n ring az3earch ZnsUtute 
agpu: decided; ,: 	on a -p,e Of erqu .± 

end. n--itoring on seed cities of to .. AS a proliniinary  
at a short term su y wal tm4et& en in 4 major o ," +s r 

Th abort te2. n sums w r: *Zt3kfl tO OG5C the 
r u ty aid detrmine ! fine 	 Ze 4 o poiZntionn 
tain ngg $A 4 majOr ttiesof OE Zndia, with S0floing tpecif' C 

A. 	''o have a(pickt" 	levels of varous"U t. 

oZtutnts in the  

84 TO Obtain data s a flt ótep r 	fo nt nca 

g 	 aSr tiality ttudiea on 1 ni term basiss for 
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ro draw the attention of the concerned authorities 
tower the 	c: pol1tion .ifl thesecttnso 

gene ratb intereøt in control me ,O 
f 

9.z;2. A Con era 1ai Of SU ' `Oy 

*Uvey w  Care out # ' a perloa of I to  

i ' 
Apt1 	1960 	A ' ac 	*y. Contx. of tettie 

t d Oth 	Of tndutc' ev iv,  Rol 
`tuntd per Lad.  

T. 	r :. *, July 196$ 	Inland +metro  not m r j 	ea. 
Hot+nd dr p 	 may dual 

*a1cutte eta. ► 	 octQd on 110091y tV 	0 idle: 
frr.n the sera. ffi Zy :t 

zed Ulm GeV.' End of winter 
poris. L .T Wind spec, 

Janus •• Pne Z 3 4.. city tth cCncetratton of  
textile dothox industries.  
cntoløg1cofl aiid1ar tO Delhi 
but More indtriUze. 

Obóezvation 

the' short e. err'ey he eurved its purp e bccatzse 
l*htad the atuv of the air pollutton prbiern  

in the auntrr and 	vm the cietietø of thO instiate 
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a £ 	xlcnce thLch 	h given might into the 
problem* sow salient o itions m 	s 
given mow. 

'hin study was t+ct 	over varie flits of the 
year t the 4 cittee 4  *,n from A'1 1968 to Ma=h 1 9..' 

,01 	The foUCwing par rterø of air pollution fl:h  
sutr toxido ntrDgt i xLde, 	t 1. 	ci 
dents an suspended pparticles iere st4ied.  

C. 	the survey was carried, out with a limited  
selected Ju ciouty in 'Math Cityto given zpreaen- 

tative data. ' The sempZng wa done by' rotation, n intervals  
of few days at each stating"' r• ptrto oE, approxiimitely  
to 2 mth . he ilee were ColleCt oi,er 24 hours in 4 
ham` batctioE for 	eCW U rfl: 5COfltn,I1 for 24 

Ear' perttculeten, Thefar the vaiues are. voragcd  
to give a b 	pion of aj pó1Iut&øn over the caZng  

period. 

P. 	PMA CITY has a 	utAble cl rn 	ogice cittiOfl  

with mild breeze throughct the year with :strong winds in mont 

sue. t•e conditionrerety emends beyc a few hour at  

any time.. The city shore fairly high level of air po 

in plateUe chenber -w 'rorTay ire cc entratton, was 3 

to 6 times the average ci.t 3evo1,t Zt also had natively 
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high IGUe3.s of 2S o'ared to t tier Xn&tan cities. Pertiw. 

cuiates wee signifL cantir high at flu CtZUOnB C a 
the levels -of for cities of the tcor1d ec shown in the 
'able 9. 	The total oxi4enta uevats in Che 	TX' 

area are high p bey due to prea once of hydrocarbna from 
patroemi 	operations ir.. the area.140 s it on aitornobi3e 

gas oU ne 0 ier9eZ mttrtO.: WEI: d: e in the ci1in this short 
term au:rvoyo tot it in4erble and wilt be included in s 
aerit . sl&• . 

E O 	DELHI ba& hot d climate with wjndj eond Ana in 
s4 I43 0014 4 climate th iCed winds in 
winter. 'Radiatlo invorcion.s. occ frIently in Winter 
from lai* wing to early mornjng# t 	Bomb  y, reeul n 
in pollution c 	lotion. 	 discharges: appear to 
cardbiteiibar*tiaUy to 502 p::llUtiOn in Iothi, This in  

also aggrat b'dam etic emiasion from use of coal... 

ar tiMIO&O or:ntratjcns z,eThi for eroge duat 

content recorded was 700 ug/cum. This is 	 i ly high corn 
pared to ~ OUQ ard available data from other conntri.es. 	ng 
toe a OCUrTen 'Of dust sue., value . 	~r 
10,000 u 	No woz on v .cuZ r fission was done in 
this citr, xt would. be 	:able, to tutdextee ant 

study pa , cuiarly in Delhi Who" heavy Ant* e haunt emissions  

are visible '! ' roo4ho t the year ('able 2 
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CALCUTTA `TA his Si0iE c t .y lower win: 	p tt 
cu arty in winter month s i caredto oar aSts of thIfl 
surveys Zt also + s radiation .n' 	.ons +"te fequcntiy. 

atudJLe to 
Calcutt*city on w: iir'tert tri. iC a•te "iee`v The para  

motor of car.n nc.id4 was Coen as ento site 
elution* flat Instant sample of carte mono 

xjde on use streets siceC ceentrtion e high as .35 ppm 
during peak traffic+ hOurs whiff we om,arab1e with the other 

rat cities •of the world,.. With high traffic dønaity Sul 
fur dioxide levels 	t Un V.oun1y ;ice at al static in 
Calcutta# Particulate ' tal 	0g/cum. 
recerdet was 1500 	Since Cale is not 	es .. to 
dust storms iin OU.8 attd.iztedtoft or u 	. 
roads 
and 	I ris in CalCutta were .so t er + c 	t to 
Via ° and eI ,►- 

. 	XKNm te m 	locaUp milar to New Delhi. The 
. Co t].atOn Value for all paUutcnte +• cm peft-

b other citiea. Peculates also shor a trend similar 

r 
that, Of Th4bi and Calcutt. (.bla M ,, 

9.1.4 Cielusion.  

TJ wry was doe for about a couple of monthsmontiu.. in 
each cty but, it has 	sow useful ideas abOut the air 
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qua1it In general. ThO ccontretion level fob:` all the 
pesters shoqe4 that those four irortarit citiee do have 
a problem  f air 	tton, The Ourvey w rried out. in  
different 	 o In d.tfforent cittai rr# t)e.ore it would 

not. be corrcct to intorrat this data valid for U the 
year run d. 	Hover, In winter conditLon for the northern  
citic. oo Delhi and Ke *, the 'v 	' 	3 way be 2 to  

higher than those recozdto this surr. due to ration 

irwers$.on cond4.tionafor limited periods of 12 to 15 h 
at a.. tS 	(Table  9.3).' 

Though the stations  were selectad with ca It '.s 
possible that pOCi'tS of E Veb higher nC: t Lion exiat in 

tcttiea. 1 lso U C UI. dL1G *}Ua'Wt poliution. $" 16Y 'Was  
limited to only rne city of Cam 	. It ohms a fairly 
high le l of carte mm d4e in the city. Xt is possible  
that similar condition maybe existing in the other cities  
and therefore this aspect should be inverably studied in 

7 

,r po11tion poll 	 in this COUntr OPCC  LaXly witJ reference to  
matter. A the Cities chC. 	3 tom. hS4er 

aie of gage r Concefltrstion wbon CO pared  
Other c.ttiee othe wor1d. This my bavo to be botne in 
and ale planning the future studies' 	11 air" mitt 
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stnda. Th overall a as x nt of the moult shows that 
theme 	ars: to be a very sing need to assess the ect 

tat O air poiluton in n the cities by a AzU acale 
istigation to tai more dotai led t' c etian on long 
tern; .a  .r- EaCh citP survey will bn to be planned Inter* 

it&afly ti,i.n into considerationthe in&trs ftorn ths 
urr.y beøide. the a "ar4e .anr rey techniques* The coUeci  

, .on so such date will be uoeful. to hasten the enactmcnt . 

oEeontzol legtiatiofl. 
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O AGR?OZJJQR 	POfTMN V., 55M6ZIJ A /o 

00100 C C J0 *MWHU 
00200 DIMMI T X(2O), * ` 	),Z 5),SY(2O)„SZ 2O) ZC(~ 
00300 READ i,1-.NZ;y~y{  NZ, 'I 
00400 ,IM i,NX 	,NZ,-IC 	̀ 
00500 READ 2,, (x x) . x= r N) 
00660 PRINT 2,sCx(x), = 	l) 
00100 READ  
00800 PRINT  
00900 READ 2,(Z (X), I= ,NZ) 
01000 PRiNT 2. Z(1)rrcti,t 
01100 PEAT 2* Q*,Ue 
01200 PRINT 2,QH.0 
01 300 READ 2, (SY(I), X4 ,N) 
01400 PRIM 2,v'(S((X), Z=1,NX) 
01500 RED 	, 	+ 	„ 
01600 
01700 

PRA 2, (S (i) X 	,NX) 
READ 2, ( 	(1).r`Xet,XC0 t 

01800 Do 10 	Z=i,NZ 
01900 I). 
02000 ZP = Z+ 
02100 
02200 DO 20  
02.300 ( 	)' 
0240~y0 SS 	Z (J) 
02SOO ZPZP Z  
02600 ZP 	, I!P;ZP*ZP 

02700 Z  $Z 
02800 Z*0,.S*ZM*ZM 
02900 A 	(z 
03000  
03100  
03200 Cam, *C*. /( .p1~416*U*SE" 	SSz 	1)*277171.77777 
03300 ~ 	.5/ is * s7A 

03400 DO 30 Kai, MY 
03500  
03600 CB= 	* A 
03700 D=E 	(CB) 
03800 30  
0.3900 PRINT 3,'(ZC(1O.,, = .,MY) 
04000 20 CoNTINtJ. 
04100 C 
10000 3.0 ONTINU  
10100 41 c 	fixNJE 
10200 1 FAT (16 IS) 
10300 2 F0Rri T (IOD O.T2 ) 

0400 STROP 
10500 END 
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