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Atmospheric pollution due to improper industrial siting
A-meteorological approach for abatement
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.IIe/eorological Office, New DelM

(Receit'el122 Marc7. 1.977)

ABSTRAGT. A elmple method uttllstng the eonventtonel meteorological data to ndvlee on (0) OJ,ti nl1lJU
"tsok height of any proposed indust ry to limit t he pollutant COll~lltrations within their lethal vefu ...~ and (b)
optfmum elni~ion with the eaisting ateck height of an operating ind ustry to control the oonceu trat iulUI within t11f'
stan dard Iimitll ie prcseuted. In deve loping t his met hodology a Ot.m pariRfill WaS also made of the IItability c1Mhifit'li'
cAtinn of PI'8tlllill.Tum er. crit ica) \"ahtf'S of'B ioherdson 'IC number and limits of'stenda rd devi...t .ion of wind di rt'et iontl.
Of t lwllo tho best clussl float ion WaS J onnd to be hv using wind di roctt on tracf'tt. I)lullI c rise by ]lri~ll'lI . TtJUlrltflt c
ValiA)' Aut hority, lL>lland, "11Slej·, Morton. CONcAWE and Luoes methods were compared anti thr -lltudy poin t s
<lut that, [,tl('I'8 f..rmula could bo employed Wit h minimum dat a without Jolting milch eceuracy all often c1uimHI
h.\" lIoph iilttieutf'd formulae . Cocffici£'nflJ fllr yrrUoal VAriation of wind were der iverl from onutlnuons records ovor
II . tower a.t t Wn J(\\'"III. 'Iempcruturc va.ril\tion in Ihe ver tleal under dnyli ght coudlt ions is f1. l'l llllJll (,c.1 to be dry nd inbnt ic.
Ilurill,l(' night. t imc Inverslons l~ tunt hemn tlenl 11)(1(1('1dortved from screen te mpereture tlata iAneed.

:\[ll xinlll lll oonccnt rnt i.,n 11l1l1itll llilUn ncf' W'("I'O obtai ned for 03 and 12 GJ['lt for e,·rry mont h from c limntol«.
KiM! datu. '\·h(ll'('th t·'Ul collcrnt.rnt iollll were found to be lower th an United States Environment al I'rot eetkm Agt·ll(,l.'"
(RpAl "f'couflary steuderd thestuck heights are consi dered to bo amft· provided the background po llut iou ill nqr;ligiblt·;
ut hl'r\\'ilt;t~ tilt' 0rti IIIIIIII stack height II were determined . Al tf'rnnt h'd,~ with t he limit of EI'A stenderd , t')i it ti l j,t
Illaok height aUI fllat('Ol'ologicllf pa rameters tbe optimum em isekm rnte i tl det ermined . There industrles iu the IlI"npt'fal
8lage ceu modify tho etwck d('siWI but for illdlllftriell in product ion Mtage em ission rate haS to btl limited.
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Studies on atmospheric pollutant <I ispersal from
t hermal power plants under Bongaigaon project
at Borgolai [near Margh eri t a) and Salakati were
undertaken to advise on t he stack height . Diaper­
..1 of sulphur dioxide from the stack of a ferti ­
lizer plant at Mat hnra was also determ ined to assess
the propriety of t heir proposed stack height. The
location map of these sites is shown ill Fig, l.
Pl ant characteristics are given ill Table I.

2. MethodolOl'
Ground level concentration along plume axis is :

x = C<mccntration of pollut allt (I' slm')

Q= Pollutant emiss icll rat e (I' ((./soc)

u = Win,l speed at stack height (m/sec)
cry and cr, = Standarrl deviations (m) ' of plume

oolleentrations along y m,,1 : axeS

7. = EffectiYc stack height (m)

and h = H +,67.
where, H = Physical stack height (m)

,67.= IIcight of plume rise (m)

1. Introduction

JJ~cr('~~ing .in<luf\t.ri.nli7..ntion and consrquent 11r·
ban izut ion Without, due regard to the environmen­
t.al .1JwtcoN)logical conditions is It'ading to a deterio­
ratIO!'. of ambient air quality at several place•.
!kahsmg the adverse eflects of the poor ai r qua lity,
It has become customary to pro be into the pre­
cedent ~n(l an:ececlen.t meteorol ~1gica l conditions
of t he ind ust rial area and Reek solution to the
pollution pr?hlenu<. The metrorologicnl approach
for proper air manazement i" to limit. the ambient
a.ir quality within t1~e let hal yalu,," eit her hy emis­
s!on c~ntro l or hy a lteration of stack heights utili.
SU' I( .t he <Ii lutioll capacity of t he atmosphere to a
ma."lJ~llIm . E Llhora!., analysis of meteorological
da ta IS hotl~ l:-horioU8 and time collSUllling. So­
con,lIy !lOphistl(;at~d fomlUlac for derh;ng several
plant charn.cterJRhCIi and parameters need cither
very aceur.ate meteorological <lata or specia liRed
met,:"rologI~al measurements which may 1I0t he
rearl.ly a\:a! l~hle. In t he pre""nt paper a simple
met hod ut.h.smg colmlloll!y aya ilable climato logical
d ata to a,~v,8C 0 11 (a) opt imum stack height of allY'
prol.JOs«1 '."d.ustry to limi t t he pollut"lllt conCCll.
tra:IO.'lS w,.t.hm their let ha l valnes and (b) opt imum
~1I11~"OIl w,t h the existing stack heigh t of an operat .
lIlg mclu,itry to oontrol the concentrations witlJjn
t he stllll,lar,l limit s is presellt"d.












