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stndy has been made to determine the general characteristics X)ﬁ s Qe

experience wnea dischargad into the atmosphent. It was assumed that

such was dapendent upon the. metqpological conditions. Henae, for the

axperimental work, u 16 lnch stack, 200 ft. high, was erected ;;;;7;
through which, by means of blowers, the whole discharge of an Army _
i-1 "smoke" (oil- f%r generator was ejected into the air. The stack ff
was provided with l-i inch outlets at each 50 ft. 1nterval (up to §‘ O-gf
159 rt.) througn which came encugh amoke to act as tracers for alr 2? §k:
flow at the various altitudes. These ‘Jet. plipes extended outward \E G
3 feet from the stack; from each Jet and at 200 feet a shielded tnarmo 3 ;%?

couple wasg suspended and connected to a precision potentiometer in
the neerby office building. Recording anemometers were placed at

16 and 60 feet and a recording ansmoueter and wind vans at 200 feet.

This inatrumental arrangement provided data on the lapse ruta; the

wind velocity, tae change of wind velocity and the wind direction of

the stack top.

To determine tha amount of dilution, sulphur dioxide wes

[
mixed with the oil-rof (which served as a tracer) and attempts were %
made to collest field samples of the agount of S0 present whea the g

- Th.s repocrt would not have been poasible without the able'assis-
ta '@ of a8 number of others, especially J.¥. Mattingly, U.3. Weather
Bv\ au, Madison Wisconsia, and Q.H. Newtoa, U.S. Weather Bureau,

B w.h3ville, Texas. ur. Goslipre was on leave of absence from Weatibe
E'~ ’L.-So . .

-{?‘,7;{xj¢5;,,?miiﬁf_ R
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‘oll-fog came to the ground. um% relatively long

pariod of tias roquired to odbtala a sample, npproximetorly 20 alnutes,

and the short duration of oll-fog at any given spot on ths eround, tnis

in its pluge & photoeleotric instruzent

~ was dosizned and built. The iastruzaat aus bused on the principls of

zmethod war promptly discarded,

exposure of a photowlectric cell to a llaht of fixed iantonsiiy betw:en
whigh waa drawn the dilvted oil-rﬁy; any chango of the light Lutensity

ceused by oll-fog droplets wbuld vury the current output of Lho
q

photoelectric cull, Tha ~“photociaotrlc vapar dsasitozstor” wus

axtremsly sensitive, ropld ln acticn, and quits rugsed. It was

mounted in a truck aspabls of golng ov.r uny ty-e of tesrraln.

alr with the dilutad oill-fbs was aramn contiauvously throuzhk the iasiru-

meut hy suction from ths wind shleld vlpér.

The

The ssne type of iastrument N

was usad to deturamine the dllution when Lho o.l-fog dld not cone to the

ground sxcept tHet ths suctica wes produced by 2a aszirntor davics

whici «jeruted wiga thers w:im wind., Tha instrument and wires to the

indiouting meter on tha zround wern sunnorted by a small burrege
ballacn.

The snoke genarutor produced o d2n3s white aloud of condenssd atl

particlas about 0.3 aleron in dlsmetsr. The droplets wara vary satable,

There taeralaal velocity of the falllag droplats was about 0.2 lachas -

hour., After passing through ths blowers and 10 foet of the atack, the

tenperature of the oll~tcvrwaa near 135° 7., No obssrvations were zode of
ita tenporature at ths top of the atack because there would bw only &

alnor temperaturs difference bvetweon the ftmosphere and ths oLl-toc;

ssseatially, the oi
Classification Cu
negli

-toq,may bs ccnsidersd es 'oold' snoks wlth a

yite tomporatura. ' T
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Bach day, or more often, the "densitometer” was calibrated by
drawing froa the stack a xnown volume of oil-fog, mizing 1t with
kaown voluze of alr, and then foreing this mixturs through tae ia-

struaent. ‘Several different oonceantrations of mixturs would be usad

sach time the instrument was calibrated. The instrument would measure
soncsatrations as low as 1/50,000 th of that in the stack.

It was assumed that the oll-fog would follow directly; without
apprsciable lag, any and all air movements in the area oocupiad by
the oil-fos, that tha presenteof the oil-fog would not materially
affect tae alr movement in any direction, and, finally, that the
dilution of the oll-fog would rapresent within rseasonsble limits of
accuracy the dilution of gaseous or minute solid particles emitted from
a stack under similar mateon&logical conditions, Our experience leafds
us to believe that thse oil-fog fulfilled these assugptions to a high
degres of fildelity.

Charaotsr of mixing

The visual traln of oil-rog, as the wind flows by the poliat of
emission, has shown three clearly defined types of mixing, thase types
being depsndent on certain meteorcloglcal conditions. Thess three
types have been called "looping". "conlng™ and "fanning", whicn
oocur undor lapse rates showlng unstable, approximately neutral (with
wind) and stable conditions, raspectively.

"Looping® is defined as the condition whioch ocours when the
oll-fog alternately ascends aand Qdescends after leaving the staok.
o When it comes to the ground, the oll-fog will rsmaia in contast with

252 the ground for a minute or two as it travels with the wind and then ascend
@“E caly to repeat tihis same procsdure again scae

pro— DECLASSIFET™
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distance downwind. The oil-gog forms rough vertical colunns downowind,

"Loopiag® ooours zhen the wind velooity is appyroximatafly tho sane
at 16, 60 and 20G feet but is not in exess of 20 mph. Ths lapse
rate invariably is supsradiabatie; theres is no doubt that the vertiocal
ocurrosnts which produge the ascent and descsat of the oll~-fog are af
thermel origian. The oll—tog damonatrated that the degesnding curreants
wers of greatoft time duration than the asoending gurreats because
dowawind the profilo of tho trall sbhowed the vertically rising columns
viere of smallaer dimensions than the spaces between them. Thae height %o
wnich mixing may cocur is definitefly restrictsd to that layer la which
there 13 nogative stability.

- Numarous observations on "he rate of descant of the oil-fog
were made, Thess zave an average rate of slightly mors than L feet
per second in the summer through the rates varled from zero to more
then 7 Test per sscond. Ia winter the averags waa fraotionally
less thaun 3 fesat par ssocond., Assumlag a downaard veloolty of 4.2
faet per sscond, sagments of the oll-roq trald would firat coantect
the ground 80 fsut from tho stack with a horizontal wind valoolty
of one mile por hour, 390 feet from the atack with & 5 m.p.h. wind,
775 feot away with a 10 m.p.h. wind, and 1170 feet distuat with a
15 a.p.he wind., The 2bove dis:ancss ars computed for smoke which

"levels off" 225 feat sbove the ground. Considering the same

" downward velooity =24 a leveling off at LOO feet adbove the surface,

the smoke or wasts staok gases would first reach the ground 140
feat, 700, 1380, and 2080 feet fram the stack for horizontal wind
volaocitiss of 1, 5, 10, and 15 a.p.h, respectively, .
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’Whnn vertical gurrents are proaiasnt, the oil-fog not only

“loops® within a fairly wide angled cone verticolly (interesacted
by the grourd), but alsc the trall swinga through a wido angle
horlzontally. Wwe have found thuet when the wind is betwoeen 1 and 3,
or aven 4 amph tha aro through which the traill msy swing will be
cloae to 1609, The stronger the wind,the narrover the aangle through
which the smoks will awing and the longar a point downwind will be

in or bensath the trail.

"Coalng™ i3 defined as ths conditlon whieh occurs durlng pariods
of near neutral etability and wind veloeitles of 20 wph or more,
However, if & well developed invarsion hud formed, or a proanouncsd
supsradiahatic lense rate was establlshed pricr te ua Llnerecas ol
valoocity, it recuired = wind of 22 %o 25 mph to produce "conlng".

If the avove gonditions ure gutisflod the trall then assumas the
shaps of %rurrow cona the axis of which appears, whan viewed on

the profile, to bde fnolined at & spell angls toward the yround down-
wind. fThis aagle i3 20 smull that, couplsd with the grudual widen-
ing of the trall, the Iirst fringes of oll-fog do not reach the
ground within 1600 to 2000 fect of a 200 foot stack. The upper
boundary of tha trail at that distance from the stack was still
estimutad to be no highsr thun the ateck trop.

Not only does the trail widen slowly downwind, but also it
gwings through a much amaller angle than whea "looping” 1s ia progress.
Yor a wind bstweon 22 and 25 mph, this azs was slightly more than
909, though thls value was doubtlezsly causad by turbulegde sat up
by a large bullding Jumt upwind from the stack. Later rsesords show

the are of swing to be &n the nalghborhocd of 3C° to 400 with an
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of the rssearash, but the "Jjets" aad shorogtar of the aaln trall showed
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Segrents of tha oll-fog trall indicate that the air flow is
comprised of eddias whose axes are in a horizontal plane where the
uppor portlion (highest from the ground) has the highest vsloclty and
the lowar portion is retarded by fristion, This avidance points

to mecheanioal addies whoss charaoter is in striking contrust to those

termelly producad and melntained.

"Feanins” is definad as tha conditlion that ocours whan tha trall

gradually widens in a horizoatal plens und remalns ia a vortically

£
thin laysr. This flow develons when ihe degree of stabllity is +10z10 f&

S5, _ft. (whera the denTee of stability, 7 =.é'§; aad the wind veloelity
i3 less than 16 mph).

Thia eritloal value is reprssontec by an &

lsothernal lapss rats. When this positivo stability value is reached,

ths trall heglns %o widoa ia a falrly uniform shoet after the turbulence
initdated ln the stack has been smoothed out. Tho unifornity orf this saeet
isin strixing contrust to the lack of uniformity of the trail when

"looplng" 42 occurring. The trell, undar scabls conditions, raecsins in

the layar of air st the nltitude into which 1t wug ajected, and 1t will

-

flow along dlstance over lavsl ground in this ocondition hefores any

comes to the ground. The sBeet inoreussss in vertloul thioknusas dewawind

et 30 slow a rate that rarely does it riuch the ground {over luvel oountrjj
within 5 to 10 miles of tha stack,

The sprasad downwind ssens intlantaly relatsad to the degras of

positive stabllity; i,e., the greatal the positive stability, the

wider the angls of spreadi This ls #8paclally true when the stubility
is greater than +40:ldfqﬁ7rt. Normally, whth an iaversion ~ad

rearly laamipar rl;n:“ths wind vslocity laocrsased sharply { procaeding
upward) and the layers muve progressively to the right. Oacasionally

the profile will ravarse, but thia is only a temporary condltion,

ieocording wind vanes of high praciaslon ware not availabla at thia pnage
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that tho lateral sprsad is definitely reslated to ths vertical rate
of change of wind direction witpin ths clouad layer. _
Horizontal spread owocurs witn any wind veloocity from 1 mph to
as fast as theY wiand blows provided at the atabdbllity remainas moras
than ths oritical value cf flSiéB,;k/rt. At night after the
stabllity has become mors than 430.10 -5 to as muoh aa j?O.ld— /tt,

it wes found that a wind iacreszse to 25 E&? 2838 unable to reduce the

stadbility baiow 120;1.5('-;:':. /\Qlﬁ"" 7

When "fananing" 13 in progress, the vartical cross section of the
trail 18 such that the left hand boundary, faciang downwlnd, is rugged,
diffuse, And at a klightly lower altitude than the right hand boundary
which is rounded and c¢learly defined.

The okange from "fanning™ to "looping" beglns when there is a
changs from a atable to an vasstable lapse rate. Tho timc reguirod
for the trakl to ohangs frow faaning to looping is a wetior of coly
a few minutes at most bacause it 1s necessary to inorease tha vertical

height of the layer of unetablse alr by o6nly the verticel thickness

or‘tna vrall. Thers 13 a largs amount or literature available to

. show thet in the morning ths adlabatlc or supsrandlabatic rate, the

latter mores often and of longer duratlon than the former, forms first
in the lowsst layor and progressively bullds upward; the "jets" elso
showed this to be trus sings the smoke from the lowest "jet"woul&'
"loop” while the oll-fog from those Jots above would be "fanning”.

Succeasively, the oll-fog from the jets above would begla to loop

indiocating the lapae rats bad become unstable to that altitude. ?in'ully,

the maln body or smoke isauing from the atack top would begin to "loop"

The thermocouples showod that the lapse rate was uanstable within the layer

in which “looplang" ocourred. Occasionally, before the lapaas rata

becana adlabatis or superadiabatic to the bottom of the asin trail.,
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a "thermal® would plerce some distance i.ito the inversion and the

compensating down draft would bring a single oloud of oil-fog to ths

ground. This was the first indlcation that within the next half

hour or less, oll-fog would come to the ground consistently, albsit

lntsrmittently. The thermocouples showed repaatedly that av this

time the lapse rate was mnstable to within 50 ft. of the laval'of the
trail.
A8 the voartlical helight of the unstable layer increases, so
grows tho thiokness of the layer through whioh "looping® funotions.
The time of day whea the change from stable to unstable con-

ditlons occurs hans been observed daily for nearly two years, In the

period from April to mid-September, the time required after sunrhse
for an unstable condition to develop to an altitude of 200 fast

was froa 1 to 1.5 hours for a clasar or partly cloudy sky, fr.m 1,5

to 2 hours with low broken clouds or a high thin overcast and from:to
3 hours with a low ovarcast or other cornditions obsouring the sun.

In winter the corresponding time intervals are about one hour

longer.

The change from "looping™ to fanning apears to bo simplar than

the reverse. Positive stability first develops in the layer next

to the ground whers ths air cools most rapidly. As soon as a positive

-6
stabillty of 10.80 ~5/ft. ia reached, no morse oil-fog come to the ground. "

"Looping™ continuea to occur above 50 feet, but the amplitude of vertiscal

novement 13 greatly reducsd. Cooling progrsesses in all layers dfter

the muximum for the day Lis attalned, but ths higher layers cool less

than the lower layers. As tize inorosgses there 1s a tendenoy toward

less lastability and, thus, less convostion. As positive stability

bulkds apward, the waste stack gases are ocoafined to thinner and thinner

layer and *fanning” finally begias. —
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Thers 18 an intermediate stage between 'ranning” and "looping"® {

.

ameme —l‘ -
which ocours whean the stadbility Ls batwssn zero and +410.10 -¢7rt..
; with a wind of less than 16 to 20 mph; Under thess conditions the

oll-fog will come to the ground rarely, mors often as the lapse reate

approccheas the dry rato and less ofton as the positive stabllity

increases.

Dilution®
Durinz a period of nsarly six months a total of more than
40,000 individual samples woru taken from clouds of oll-fog which

";i covered dilutlon ovar a wide range of stubility, wind velocity, and

wind dirsotion. Abouh 36,000 readings were made at the ground most

of them undser "looping csoaditlons; o amall nunbir was proaursd
when "conlng" was in progress. The rezainiang 4,000 readlns were
obtalnoq when the oll~fog trull was "fanniag”

The allutlion values cbsarved ia tha field under unstable to

neutral stabiilty were comparsd to the values of the nuaber of Obasrvad

netvorological slements insluding tha-horizoatal valoelty lndividually

at the three lavels, lofghland 200# rt, tho vertleal valoclity
gradient, goll minus air temperaturs (4 ft.) tho lapac ratz2 from

b to 200 ft., and ths wind dirsction at 200 ft.

Unstable Conditloas: Visual observations of the oll-fog trall

and instrumental measursmont of the varlous metcorglogicel) elesments
bslow the stack top producsd the following gensral conoluaions:

i, ' The dilutica of tha oil-fog is nors rapid in unatable air
than in asteble alr.

2, The vertiocal Jurrents 4o not oucur in any regular uvysle; there

iz a rdugn altaratlion of doscendlag and aamssnding air ourrents.

» mDhe dilution fizure as uped in thls paper is the numbor of volunes of

ztf Efr %gtt volume of oll-fog of its oconcentration in tha stnck, or a
. utdca figure of 500 means that the soncentrat -
% polnt is 1/500 if that in that stack. Sion of the oll-fog at a

00080b Te | . 0¥




“\

g

., ANRTIT 3' 4.43'3[:‘
q: J ’
~10- E? Li ‘éid it ;

3. Tha length of time at which the oil-fog will remaln lno contact

with the ground varies considerably. The cloud may strike %he
ground and travel alosng for several minutes and then agosnd; or

it may ocoms nsar the ground ana thea ascend after a fow ssconds;

s
D
-
-
3
B
-

or, it may ascend from the stack, travel a few hundred yards and

then suddenly descend .0 the grouad.

T (:.‘;-xu

Qf these patterns there are an infinite numbor of varlatlons. o
However, it was found that. a oloud a%t the ground usually passoad

a given spot 1a less tinsn two z.autoes. Owlng to convaotion

currenta of great intenaity and eddies whose axes couid be ia

; plene, ths flow pattsrn of the oll-fog was of a rundom and

irregular nature, This made representative smoks semples

di*sricult to collect and resulted ln a low degree of statlatiocal
corrs.ation between the amount of dilution and the various

mataoronlogleal wlermnnts.

L. In unstable air the upward curreants appeared to be smaller than

the compeneating downward currents,

5. YWhenr the vind vslooity is lsps= tnad 10 mph, the horizontal are

threugh whioh the smoke swings is large. ‘Thus e glven point

witnln %he arc of swing will be expoged to ths oll-fog but &

amnll fEaction of the tims,

Batweon & peroent and 10 percent cf the sampled clouds or 82g-

ments of the trall that remched the ground wes subjected to gtatlstiocal

anulysis. 8imple and partial corrsliatilon vo-yffiocisents with a portion

of a report is asg follows:

Variable Correlation Simple Correslation Partial
Ea'-a Vo i -Qelh -OOI/OEI

YL V3 12 -0,5055* o 562

n vs x3 “000592 ‘0.0051

Yl Va L5 -0, 2767% "-0,0073

R 78 X1 -0.2048 ~0,181.L%*

Y2 V38 X2 «0.2298 -0,1020
V8 & :8 03 ~0.0897

~=10TA%




1 - lea st dillution
Xl - Stability
X2 - Wind Vel. at 60 ft.

13 - Wind Vel, at 200 rt.

I, - Soll-air temp. F°

#5 - Distanca from stack, ft,.
Y2 « Average dilution

O0f thess noeffiolants only those marded(*) ara of any statiatical

signifigance; however, in view of the largs numbsr of observantions the

degree of correlation 1s vary low. Such also led to ths gensral sonclusion

that the fructlion of observed variation in dilution attributable to the
obsarved oonditions were not uq‘ably high.

In addition, the data wers subjestud to a scatter disgram analysis
%o gas Lf thare werse any tandancies, or laok of suoh that aight Dbe
useful.

Scattergrans wcre made of:

B 1., Least dilution observed vs distancs os smaple point from the stack.

2. Least dllution odaervad vs. 60 ft, wind veslooity.

w 33 " " n " groups of wind veloclty at 200 ft.
zg [ " " " " " " " " at 200 ft.-60 ft.
2 5. " " " oo, "o " at 200 ft.-sfc.
Ei 6. b " " " gtability by groups of wind veloocity
e -

at 200 ft.
T. Avorago dllution vs distunce from stack.

8. Average dilution vs distunce from the stack by various guadrants.

9. Averags dhlution vs wind velooity at 200 ft.

il ““w}ﬁ:&“'r.ﬁﬁ."»‘ﬁw&r o ¥ vt

_ Using all of the data avallable, we have found no signifiocant help

trom sumbers 2,4,5, and 8; of some help wer 3 and 9. and o: greater value
-?;jéi,* were land 7.
-

The best redationships wors found with number 6, especially
%3 when used with the table of least dllution ve distance from the stack.
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There is some possibdility that we have not odserved ths least

dilution that could oonur, dbay from ths largs aumdber of clouds investe-

gated, the probabllity of still lover dilutions is quiet small exeept in

the 6-8 mph renge where a smaller diiution is likely.

when the least dilution of all olouds is plotted as the ordinate

and the stabllity as the obscissa, for emch wind groupC -2, 3-5, c¢~d

9-11, 12-15, 16-20, 21-26, snd rore than 25 oph, the absoluts leust

a velcoclty ebout equal to ths avarayge:

drults.

‘observed dllution Ls obsarved with a wind between 3 and 5 mph walch is

2 vertiocel veloclty of the down

The absolute least dilution which occurred at various wind

vslocltiss end the lapae raute at that dilution vaelue are given bulow:

iind Velooity 0-2

7 200'-14'0% - 2.5

Laast U1l Obs 276

' ]
Tablas 11 shows tho Iruvquency distribution of thu anumbsr of separate

oclouds with dilutions less than 60C;l mnd Luss than 1u00;1.

thet nearly 75% of the low:st dilutiona occurrod when the wind velocity
was less than 6 mph.

finnnn=n

J

Table 1

68 9-L1, 12-15 16-20 | 21- 25 25
_haod -5.0° -5, 7 23059 =438 2.0 1-3.0°

b0 [ 300 l 150 1050 1400 fiéso ()

Note

Table 11
X 600 Dils 1000 Dils
Bo. of Clouds . No., of Clouda
9 32
15 L8
5 31
5 17
0 0
0 0
n 0

.
' ”
*e W
.
.
! .
v
Y
4?' >
"
Cow
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Ve have made little attompt at computing tho average dilution

of the cloud segmsnts bscauss normally the dllutlion ranges froa
infinity to a minhmum value and back to infinity in an irregular

[ TS S NS SV LE o]

manner aiong a longitudinal section. We do find that the uverage
~ dilutlons are ppproxiwetedy 2000 at 450 ft., 4LOOO at 00 ft., and
 mere than 10,00C baycod 1700 ft. |

Stabls oonditions: When the oll-fog rsmained aloft the

pattern of miiking was esatirely differeat from .hat uador an unstable
or peutral lapse rute. Under ilght and noderste wind velocitios

and with & ground inversion, ths sumoke remained at approximatsly ﬁhe
stask height, or sligatly highsr zad the htrull took oa tho ghapn of
., & gradually widiaing ribbdon that continued for graat distancses down-

wind. Owing to tha cieractarinties of the "faaninz" troll we find

that : '
. l. The dilution 13 nusoh lass per unlt distanca downwind than
': . during "looping"or "eoning" condliti.n.s.
‘ 2. Thes amount of 4ilutinn shculd taen bs dapendent on ths iAszree

: of positive stabllity.
3. The dilutioa zj;pears to be unaffsctad by the wind veloolty at _ ﬁ;i

,i the stacz top. Ecwaver, ths less the wind velocity, the steeper ??%:?

f: the faversioa that ocas cecur. The ceritical wind velocity which would ]

g% prevent an faversicn frca formiag was from 16 to 22 mphk, dbut with ) ' ;‘ 1

g?f -an ralatlag nociurael iaversion, & 22 to 25 m:h wind wer necessary to _13 ;

; reduce the stability to Yxo J.O.%/tt/ ‘ h ‘

b. The dilution within the trall is mach aore wniform than whea
tho trail ia "looplag”.

Correlation ooeffloients for selected olouds from a total of 164 iR

R PR Y4

-ot' of readings from the trall aloft with simultanecud metecrologliocal K
nfﬁggnta bave been computed. Ths results with a part of the report flooows;

s o
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Variables Coefficient (Correlation)r. Bl |
YvezL ~0.1157 |
Y vs X2 0.0240 -
T va X3 ;03717
Y vs (%3)2 0.6828

where X1 is the stabllity 3 |
X2 s wind vcloclty, mph .
%3 L8 stack dlstsnce, feet
Y is leest dilution
Thera 1z « well established correketicn bhetween the lesst cb-
served dilution in the claud and the square of the distance from the A

stuack to tha pdint of obaazrvatiosn., Yo significzant corrasletlons wers

found butwe:n the leust dilution and the wind welocliy of stzbility.
It wus thorefore conoludsd that of the indejendsnt wvarlalles ctuadied,
only tho stack distance influcnced ths leaest dilution neus:arubly. Ghe

relationshlp is c¢xupressed by the equetion Y a n £ b (£3)2 - 1500 4
0,0001 (X

3)2with ¢ standard error estimate of 1547.
The ebove 1s iu reforonce to the least dilution that may bdeo
meruntarily snocunterad within the Lreill downwind at ¢ distnzcez great

angouh 80 that tne turbulence set uo in the cil-fo. In the stack
has beoa Bmoothsd ~ut. "This distnize waz cstlmated £o hs botwsen 500

and 1000 f£t. All tha mbsarvations mode undear ateable eopditions wore

from 2500 to 7300 ft, from the stack.

When the least dllution is plotted ageinat {1) stzbllity, (2)
wind veloclty, and {3) distunus frca the stack 1t was round that at

‘,;‘M.I
a oonstantd-diatance ths dilution dscrounsod with incriasing stzbliity

X

by ) X9

till a value of about £ 40.10 /’Vrt, we3 attained and theaths diltutisn z
inoreased. Uee tanls dbelow,

ble II

P

_ Stabllity 10-5/ft. <~/4 £A16 é39

Distances from stack-2800ft,

£50  £70
550 1300




When the lea ltnsq ‘ .15.-_—__

utlons are plotted against distance regard-
less of atability and wind veléolty, tha absolute least dllution
follows closely the equatlon below over the distance range of 3,000
to 7,300' from the stack.
7o ®a £ b x
Vhere a = 400, b = 0.47, Yu = absolute least dilutioa
and X = distance from the stack -3,000 ft.

Prom 159 individual clouds investipgatad ths avaruge lwest dilution

over the ebove distance range iacreasesd at the rate of 1 per ft. and

follows the equation:

Ye —a b x

Where a2 « 2400, b = 1,0, Ye = average least dilutlon, zné X%

= 8tuck dlstance ~3000 ft.

There appears to be no definite redation be.woen wind velooity
and dilution exoept as the veloolty arffecta the stability.

Using the avarags, of the mean dilutions of the individuul clouds,
or average of each 40 succgssive readings if the cloud yislded more
than ihat nuwber of resading, and plotting these dllutions agulnst
stack distance only, the dilution increases with distance according to

log Im = log £ - 1

Where Ym s average dilution and X - stack distaace ft.
The average dllution at various stack dista&pos is given below

in tabular form and is extrupolated for distancea less than 3000 ft.

Table III
Stack Distance 1000° 2000" . 3000? 4,000° 5000'  60GO° 7000°*
Averasge Dil. 700 1900 3500 5400 7500 9700 21600

Figs. I and 2 _show the seasonal Nariation in theyfrequency
dintrlbution-or'dilu;}hn,ractors 500{1 and 1000:1, 'he salient Jestures
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