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Meteorological aspects of air pollution pertinent to
establishing urban air quality standards*

R. N. SACHDEV and RAlIESH K. KAPOOR

Blulhlia Atomic Research Ct1Ilr. , Tromhay, Bomhay
(Rece;vetI 27 September 1972)

ABSTRACT. Tbili paper summarises th e roeulta of somo of tho diffusion studios carried at Trombey with
argon-i t from CIRUS stack &.'1 tracer. 'Ibe downwind oonoontrations &S observed over time lnte evela varying
from a few mlnutee to seve ra l weeks have boon studied as a function of meteorologioal var ia.bIM. Tho implies 
tion!t of t hese eonsideratlons in urban air pollution MurV6YS and the importa nce of correctly f"s t imating the
sho rt.terDi eonccntranons of f'ftlllcnt toxic ~a8()ll, from indu8tcil'fl are then discussed .

(Ii) Expe1;mental detai/3

The CIRUS reactor a.t Trombay releases through
its 120 m stack, 640 Ci of An per day (Soman and
Abraham 1965). Downwind measurements of
concent rat ions of An have been made (Sachdev
and Nadgir 1969) at Ap""ra meteorological sta
t ion with a measuring system developed at Tram
hay (Sachdev et aI. 1966). The Apsara meteorolo
gical stat ion is at an elevation of about 38m m. s.l,
on the western edge of a valley formed by bifurca
t ion of the Tramhay hill, the valley being open t o
the ses in the ROuth. The location of this meteoro
logical sta tion along with the ClRUS stack is
shown in F ig. I. To the northeast of the sta tion
the elevation increases to about 183 m, the dis
tance hetween this level and the sta t ion being
about 1220 m. Tho wind inst rumenta consisting

2. Short-term diffusion at Trombay as studied with the use
er a1'100-41 as tracer

Til last few yea", an incre&sing volume of ex
perimenta l results has been published with regard
to the mean concentration or dosages that can be
expected from effl uent release from isolated point
sources. But data concerning the t ime history of
concentrat ions from such sources has only recent
ly started appearing in literature. It is possible
to study the concentrations as related to the av
eraging period only in cases where continuolIR time
history is available. In nuclear installations where
OilY of the operat ing reactors releases argon-41
produced by act ivat ion of natural argon present
in the air during its poSRagc through the reacto r
structure, the An can be used as a real time t racer
for meteorological studies. A study of variation
01 concentration with sampling period is then pos
sible with use of this tracer.

" r aper prcsentod in tbo Symposiom on '~fetoorologiel\l Aspects of Air Pollution' held a.t P OOHI'. on 23 ) ll\rolt 1972.
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1. Introdu ction

With the growing concern about atmospheric
pollu tion , vario us organhmt ioJ18 and a.genciC8 are
now embarking on air pollution monitoring pro
grammes, The measurements in COUTS€" of these
programmes are however not always made with
the URe of same averaging period RO that it becomes
at t imes. difficult to compare the results of various
air pollut ion surveys. Similarly the effects of var
ious air pollutants are also expressed in terms of a
wide range of averaging time.s. A study of varia
tion of concentration of pollutant with averag
ing time would permit a direct eoml"'ri80n of
various air quality standards when they are trans
formed to equivalent concentra t.ions for a common
time period. Once some relationships he
tween actually observed long term concentrations
and shorter term concentra tions lisve hcen es
tabl ished at a site, some of the expensive and lab
orious short term measuring techniques can be re
placed hy less expensive long term methods, e.q.,
lead peroxide candles for SO. and thermolumines
cent dosimeter for radiooctivity etc ,

In this poper the effect of variation of concen
tration with sampling period haR been studied in
case of isolated point source I1tili. ing da ta collected
during diffusion studies at Trombay, carried out
with the use of argon-41 as tracer. i:$imilBT con
si<lerations have been exte nded to data analysed
in case of mult iple sources of convent ional chemi
cal 'pollutants hy McGuire and Noll (1971) at 17
air quality monitor ing stations in United States.
The relat ionship.s hctween sampling periods ami
colioentrations cRtablished during above two stud
ies have heen compared. The utility of these types
of studies in areas of air quality criteria and stan
da" ls development has been diBOussed.

•

•












