
experience when dlsahargsd into the  atmospher& It was assumed that 
- I  

such was depeildent upon the metet'ological e Gonditions. Henee, f o r  the 

experinentsl work, (1 16 inch stack,  200 ft. high,  was erected 

throuigh which, bg meana of blowers, the whole discharge of an Army 

2-1 *smoken (oil-!' 

was grovided w i t h  l-$ i n c h  o u t l e t s  a t  each 50 it.  i n t e r v a l  (up to 

15;) f t .  

f l o w  at t h e  various a l t i t u d o s .  

3 feet from the staok; from each jet and a t  200 feet a shielded thorn 

oouple waa susaended and connected to c1 precision potectiometer in 

the aesrby orf ice  building. 

16 and 60 f e e t  and a recording anemometer and wind vane at 200 f e e t .  

J generator was e jec ted  i n t o  the a i r .  The stack 7 
through which came ancugh smoke t o  aut as  tracers f o r  air  

These j e t  pipes extended oiltward 

I aeoording anemoneters were placed a t  

I T h i s  i na t runen to1  arrangsment provided data on the  lapse rv.te, the 

wind veloc i ty;  tae change of wind v e l o c i t y  and the wind d i r e c t i o n  of 
'. 

' I  . the stack top. 

To determine tha amount or  d i l u t i o n ,  sulphur d l o z t d e  was 
@ 

I ' mixed R i t h  the o i l - f T  (which served a8 a tracer )  and attempts were 

-de t o  c o l l e o t  fleld 8a~uQlea of the m o u n t  of 302 prseent when tho 

.... . .L - 
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.; . \  port+ o i  t h  rac,lrlrad t r l  obtain a smplo ,  a3groxSlaatorlp 20 dnuter, 

aact tha  rhort dura t lon  a t  011-Cos at an? given spot on t h s  $mud, t a i a  

aothod yroiz,ptly dltsaorded, in i t 8  p h a e  a photoelectric l ae trusnt  

was beolgnod and built. 

- 1  

. *  
Ths Inntrrrixmt 333 b::sad on the ? r i zc lp lu  of - 

T 
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Bash day, o r  mm oiton, tho a d a n r i t ~ t o r a  wa8 oalibratrd bt 

drarlryr traa thr a t a o i  a barrrr rolma o t  oil-flog, apialng It wlth 

kaao toluaa o f  air ,  u thaa toraiw thlr  mixtaro through the In- 

8tru1aent. ‘Sotoral diftoreat oonosntratlona of drture would be uaed 

eaoh t h e  tho fnotrument warn oallbrated. The lnatrument would maatare 

ooaosntcatione au low a8 1/50,000 t h  or the t  In the staak. 

appraaiablo lag ,  any and all air raovamenta in the area oaaupiad by 

the o i l - i o q ,  that the oreaenbof the o i l - fog  would not muteridlly 

ar tea t  the air urovemont in any diraotion, and, r i n a l l y ,  that the 

d i l u t i o n  of tho 011-fag would repreaaat within raaaoaable l i m i t s  of 

acrauraoy the dfllutlon o f  gaseous or minute a o l l d  part lo lea  emitted from 

* W a r  asaumed thnt the O l l - f O r ? ;  Would follm direct ly;  Without 

a wtaok under slrailsr ma tsori logioal  6 aoaditloas.  Our experience leadds 

U8 to boliotre that the O i l - f O a  f u l r i l l s d  the8e sasu#ptj.ona t o  a high 

degrea o r  m m i t g .  

Charaatar of mixi% 

aai~slon, has alzown three e lear ly  def ined t y p e s  ot alxing,  these types 

baing dependent on aertain meteoroiugioal oondltiono. These three 

type# have been oallod “looping”.  Raoningw and VaMing”,  nhioh 

oaour undor lapse rateo shawln43 unatcrbls, approrimtely  neutral (with 

rinU) and atable aondltLons, raspectivelg, 

*Looplagw 1s deflned a13 the oonctjblon whitah ooaura when the 

oil-ioa a l t l r m ~ t a l y  asoanda and dsioende aPter leaving the rtaok. 

Whoa S t  a~mb6 t o  thu ground, ‘the oi l - to6 w U l  rsrpafa in  oontaot wlth 

e2 tha ground ius a mlnuta or two ar It trsralr r l th  tha w i n d  anQ than asosad 

The vfsual  traln or o i l - t o g ,  ae the wind flowe by the po in t  of  

4, ’ *  

e- -% 
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aLoophsw ooour i  +hm the rind v e l o a i t y  irn ap2roximstafl7 

a t  16, 60 and 200 reat but is not  In ex%r of 20 mph. 

rata lnvarfably  18 auperadlabatie; there i s  110 doubt that the rertlool 

ourrontlr  whfoh produoe the asaent and dsaaent or the oil-fog are sf 

thermal origin. 

wer8 of grBRtod t h e  duration thnn t h e  a~osading ourrsnta beoauas 

tho oome 

me 1rrg80 

The oil-foq ",emonstra tsd that the deeecondiag; aurrsate 

dimmind thu profile of tho  tra i l  obcmed the rartioally r l s i q  coluuu 

wore of Stmlhr d:rPOartiOti6 than the npacos batmen then. Tho heit@t to 

whlah mlxfng ~ P H Q  tocur i s  dvf ln l t e f lg  roetriotad t o  that lager in rhLuh 

there 1s nogatlvs  r t e b i l l t y .  

~ u ~ e r o u s  oboenat ions  on *,he rote o t  ddscsnt o f  tho o11-foq 

ware made, 

per eaoond In the bumcter throu@ tho  r a t a  v a r i a d  from 20r0 to m r e  

thaa 7 feat per asaond. 

leas than 3 feet gsr sttaond. 

fleet per aeaond, 09e;meats of the oi l -207  t r a l l  i o u l d  f i r a t  coatect  

the ground 80 f a a t  troll tho btaok w l f h  a hor i zon ta l  qlnd vs loo i ty  

o r  oae mlle por sour, 390 feet from the rtaek with u 5 m.2.h. wind, 

775 Soot away with a 10 m.p,h. w i n d ,  and 1170 f e e t  dletunt with a 

1s a.9.h. r ind.  Thb above distanoar a m  computad far smoke nRfoh 

wlorels o f f a  225 feet above tho grouad. 

danmard t s l o o i t y  aob a l e v o l l ~  o f f  a t  bo0 f r e t  above tho eurfaoo, 

tho .nrako 01c wart@ rtaok gama would first reaoh tha ground 1hO 

r w B  700, 1380, and 2080 feat iropl tho rtook f o r  horizonfalrlnd 

Theso gave an overage rato or al lgh*, lp more than 4 f e e t  

In aiator the avernde w0n fraotLorlally 

Xsauniag a damaard ve loui ty  of 4.2 

Caarldetlw the w 

va1eaitf.a 1, 5, 10, 8ad 15 a.p.h, =8p%QtLtOlYr c 
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Bhon oertloal ourrenta are prominent, tho o i l - tog  not only 

by the &rour.d) 

horizontally. 

or ev0n 4 nph t h e  oru th roueh  which the trail nay swing wl.2.1 b 2  

a l o s e  t o  3W0. 

whiuh the smoke w i l l  swing and the 1ong.u n m i n t  dmmir:d !vi11 be 

in UT beneath the t r a i l .  

but ale0 the t r a i l  swings t h r o u g h  u uido angle 

kts have found tht.nt rvhun the wind is betwoln 1 anc? 3 ,  

The strongor the wlnd,thu nurrolvor the c u l a  thro:l@l 

" C 0 a l . n ~ ~  In d,efined A S  tha o o n d l t l o n  whlah o c c u r s  d u r i n g  purloda 

of near n e u t r a l  e t a h l l l t y  und wind v o l o c i t l o s  o r  20 mph or norz. 

However, if a w e l l  d e v e l o p e d  i n v u r s f o n  ha6 fornod, o r  a pronn!mcsd 

tha  p r c t i l o ,  to De i m l i n o d  et t? 31zlc'LI meld toward the ,;round down- 

wind. 

Ing of the t r a i l ,  t h e  :Fret r r i J l , y o s  o f  all-fog do not ruac!i t ho  

Thfa angle 13 so srmill t h a t ,  oougled w i t h  t h e  p a d u a l  widen- 

ground H i t h l n  ltjtlo t o  2000 f o c t .  of R 200 fdOt 3tciuk. The uopor 

boundary of tha t r a i l  at t h n t  dletanco from t h e  stnolc was s t i l l  

e s t l - m t u d  t o  be 110 higher than the s t a c k  tq;). 

Not on11 6083 tho t r n l l  widen s l o w l y  dowmvlnd, but a190 It 

mines through a gluah azlallsr angle t h n  when *looplngn 1s in progress. 

lfor a wLsd batnoon 22 pad 25 mph, thls a n  was slightly more than 

90°, though t h l a  valus waa doubtless13 aaushd by turbuleaae uet up 

by a largo b u i l d l a &  junt u ~ ~ L K B  from the atack. 

the ar9 of  awing t o  be i n  the aaighburhood, o f  3G0 t o  40° w L t h  an 

Later reoorda S&UW 

unaI(tu.rpled rim, 
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b?? L.4 13B $0 -- - -7- 

that t h o  l a t e r a l  spread l a  d e t i n i t e l y  r e b t e d  t o  the rsrtioal rate 

of ohan(t,t of wind dir8ut ion w i t h i n  the oload lagcrr. 

Horizoatal npread ouours n i t &  any wind v e l o o i t y  f rom 1 mph to 

a5 fast as thef w i n d  blows provided a t  the s t a b i l i t v  remcllns mors 
/ o  x I O  4? 

than the aritlaal value cf f10.310 -//it. 

s t a b l l l t y  hns beoone more than t30.10 -5 t a  tis muoh aa j70.lO-$ft, 

.it u i g b t  a:'ter the, 
c 

'Ahen mfaacllngff 1s In p - o g r e s s ,  the  v s r t i c s l  oross s e c t i o n  o f  the 

t m l l  is auoh that the left hand boundary, facing downwind, La rugged, 

d l f i u s a ,  and a t  a & l i g h t l y  lower a l t i t u z o  than  the right han4 boundcrry 

w h i c h  l a  rounded and o l e a r l y  def ined.  

The ohangs from nfannlngm to "looping" begins when t h o r u  1s a 

changs from a s t a b l e  to a n  ussatable lciyse r b t o .  Tho t i m e  r c q a i r o d  

! 
. .. 

. + ,  
i 
I .  
.I- \. for tko traU t o  ohanga fro& fanning t o  looping l e  a w t t u r  of csniy 

a tea h i L n U t C i 3  zt most baoause i t  is necesoury t o  inorea!w t h a  v e r t i c a l  

height of % h e  l a g e r  of. U E L i b b l O  a l r  by o n l y  t h e  v u r t i c G l  thlckneas 

of thtp t r a i l .  Thara ia a liirgs amount o r  1L te ra tu re  a v a i l t i b l e  to 

. show that  in the morning t h e  a d i a b a t i c  or s u p e r t i d i a b e t i c  rate ,  t h e  

r;: ' , t: . 

l a t t e r  inore ofton o;ld of  longer duration than the former, Porffis f i rs t  

Lu the l a ~ a s t ;  l a y n  and progressively b u i l d a  upward; the m j e t s "  e l a o  

ahonad t h i s  t a  ba  trua alnoe the smoke from tha  lowsot " Je t5 tou ld  

" loope  w h i l e  t h e  oil-fog from thoeo j o t 8  abme would be "fiinaing". 

%.- Sucoseslrslp, the oil-tog rrom the j e t e  abore waii ld be& t o  l o o p  
"A:., , '- i n d i o s t a  the lapao rate had beoome unstable t o  t b t  a l t i t u d e .  ? ln+l ly ,  

the maln body of Bnoks laaulng from the stack t o p  eould b e a n  t o  wloopw. 
Q 
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Q athO?maln would ginrae aome diatanos h t o  the Lnveraion and the 

aaapenmting down draft would bring a elngle  aloud o r  o i l - fog  t o  tha 

ground. 

hour o r  1083, oil-foC; would oome to the ground oonsistently, a l b a i t  

Intermit tent ly .  

t i m e  the lapse r a t e  was anstable t o  w i t h l n  50 it. of t h e  l e v e l  of tha 

trail. 

This wcIa the ilret lndlaat lon tha t  withfn the next half 

The thernooouples showed repaatedlg that  at t h i s  

As the v 3 r t i o a l  height of the onatable lnger i n c r e a s e s ,  so 

grow8 tho  thiokness of the l a y e r  t h rou6h  whloh " looping"  funutions. 

Tho time of day when the ohange from atsblu to unethble oon- 

d i t i o n s  occurs hns been observed d a l l y  f o r  n e a r l y  two years. 

period Zroru A g r l l  t o  d d - 3 a p t a m b e r ,  the  t ime  r e q u i r e d  a f t e r  sunrlbse 

for an un8ttlble aandltion to develop to an a l t i t u d e  of 200 f e s t  

was fro? 1 t o  1.5 hour8 f o r  a c l d a r  or p a r t l y  oloudy nky, f r m  l,5 

t o  2 hours w i t h  low broken cloud0 or a h i p h  thin overoaat and from,,to 

3 hours  w i t h  a L o a  overcaet or other o o t d i t i o n s  o b s o u r i n y  the sun. 

In winter the o o r r e s p a n d l n ~  time i n t e r v a l 8  are about one hour 

loncye r . 

In the 

L 

The ahange f rom "loo,-ing" to fanning  aplears t o  bo sinplsr than 

tha roverne. 

to the ground whera the air ooole most r a p i d l y .  

P o a i t i v o  a t a b i l i t y  f i r a t  devalopa in the layer next 

A8 30011 a8 o p o s i t i v e  
-6 8tQbLiitg O r  l O * b O d f l t .  La reaohed, no more O i l - f O g  0-0 t O  the iJrOUUd. " 

%oogingn cuntfnuea to oouur tibove 50 rdet, but tho fmplltude of v o r t i o a l  

m o v e ~ ~ n t  i a  ~ s ( t t ; l y  reduarrd. C o o l l q  piogresme In all layers U f t e r r  

the d a u m  fox the Bag i n  attalnod,  but th:, higher l a y e r a  0001 l o a 8  

thAn the lwar Lsyara, de t.i;zs lnorucoms there l a  R tendeaop toward 

leas k a s t a b l U t g  and, thus, l e sa  oon'toatlon. Am poaltlre a t a b i l i t y  

bafkde trpwurd, tho waste rsttlok wrrr a m  oonfined t o  thinner and thinner 

. -  

. r  



w i t h  a wind of lase than 16 to 20 mph; 

011-forj will come to t h e  ground r a r o l y ,  more often a8 t h e  lapse r e t o  

approcohee the d r y  rata and leos o f t a n  8s t he  p o s l t l r e  8 t a b L l i t y  

inarao 86 I. 

Under t h e m  oondlt lone the 

Di lu t i 011 * -- 
!luring n period of noar lg  s i x  months R t o t a l  of more than 

40,000 Individual stlffiplos n o r u  taksn  fram c l o u d 8  o f  oil-fog n h i u h  

oovorod d!-lutlon m a r  a ,vide range of s t c i b i l i t y ,  wind v s l o c i t y ,  tind 

wind dlreotlon. Abouh 36,000 r w d i n g s  wero made, at the  g r d u d  a a s t  

of tham under "loopin[! uoaditiona; LI sm&L1 n m b  i r  w n 8  :)ron!lr.jd 

when "coning" w e  in prosreoa. 

obtalncti! when t h o  o i l - i o 6  t r o i l  *mi.? wionn!ni;w. 

Tho rer;a.lnln,S 4,000 reudin.;  W B T O  

'30 d . l u t i o n  valves obosrrod I n  tha f i e l d  undar  uns t ab le  t o  

n e u t r a l  8tabi;lty wero covparJQ to the v n l u o s  of  the nunbar  o f  SbddrVJd 

ne t a or olo 24 ca 1 J 1 erne a t s i n  J 1 udi 11 

a t  the three 1 o v e l s ,  l . 6 i  c 0 and 2 3 0 p  f t ,  t h u  - J p , r t i a n l  v:JlscIt,y 

. gradient, soil d n ~ a  a i r  temperaturv ( 4  f t . )  t h s  l€i?30 rat? from 

t 11 .I .1;a r i t o :, t a L v 3 1 a o L t j I ndi P 1 d LIT, 1.1;~ 

4 t a  200 ft., and t h a  wind d i r a u t l o n  a t  200 f t .  

Unstable Condit l i3AS:  V l 8 U t l i  O b 6 0 r V ~ i t i O n S  Of tht4 O i l - f O g  t r a i l  

and i n o t r u e n t o l  mo&euromor\t of the vnrlous  metoor@o~lca l .  olemente 

b a l m  tha 8taak tog produced the t o l l m l n g  general aonoluafons:  

, I' 

, .  L _  



3. The length or t h e  a t  whioh the oL1-tog w l l l  r a i n  fn uantaat 

with the ground tariee aoneiderably. Th0 oloud may @tr ike  the 

ground a n d  travel  along for eeveral d a u t e s  and then aaasnd; or 

lt m 7  oome near tho &round ana then aaaend a r t e r  a few seoondr; 

or, it may amend from the s t a a k ,  travel 8 few hundred yards and 

then suddenly dosoend .o the g r o u t l .  

01 * h e m  pstterns there are an i n f L n i t e  numbor ,:f v a r i a t i o n s .  

Ilmever, Lt was found t h a t  a o loud  a t  thg , p o u n d  u s u a l l y  paiseud 

a given spot 13 l e s a  t r iun two ~ n u t o s .  

c u r r e n t s  of t p m t  P n t e n a l t y  and r j d C i 0 8  1,rhoso axas cou ld  b 8  in 

oEj7  p l e n e ,  t h l j  PlOv pcttljra o f  t h e  o i l - f o g  ' N R ~  of a mndom and 

1 r r e l ; u l a r  nct ur t t .  

d i f f i c u l t  t o  c o l l o c t  unU r e s u l t o d  in a low degree of atntlstioal 

c u r r s L J t i o n  bo tween tho amount o f  d i l u t i o n  and ths v<?rioum 

rmt e ortilogf w 1 vl of:? n t s . 
In wtstable  cllr the upward c r i r r o n t z  a p ? e a r c d  t o  be s m a l l e r  than 

the cornuensatlng doumc1rd c Q r r e n t s .  

Xhec t h e  Kind vlYloa i ty  is less t h m  LO m p h ,  t h e  h o r i z o n t a l  a28 

th.rcut:h whiah  the brrioka axing8 is l a r g e .  Thua t: given p o i a t  

wlthLr, 8ho aro ~f awing wiL1 be axpoe8.d to t he  o i l - t og  but  t f  

-11 fac ia t ion  of the time. 

-: c 

{* 
1 A 

%- 

0,ving t o  aonvaution 

Thln l n t l d d  reprboonta t iv3  s m o e  sempfes 

" -  

4. 

5. 
*- 

-. 

D e t w r o n  f peraunt find 1.0 paruuat cf t b a  f l u 2 l e d  o l o u d s  or oeg- 

manta or t h s  t r a i l  that rumohad the g r o u C  uaa aubjeotad t o  f j takist lo~i l  

ancrlgoio. 

of Q report i r  as folhws:  

S l a g l o  QnQ p a r t i a l  a o r r q l a t l o n  oo-wr t io ien ta  with a part ion 



X2 - Wlad Vel. ' a t  60 ft, 
at3 - Wind Val, a t  200 rt. 
~4 - ~ o i l - a l s  temp. BO 
X5 - Distanoo from eitook, f t e  
!?2 - Averaee d l l u t i o n  

degree o f  uorrelatfon I8 very low. 

that the inrat ion of obraervod variation in dilution a t t r l b u t a b l o  t o  the 

<huh ala0 l a d  to the Zclnaral aoncluslon 

obearvd oondit ions ware no t  u & b l  high. t 
f a  adil l t ion,  t h ~  data were aubjeatud t o  a m a t t e r  dhgraap a m l y e i a  

t o  eea if thtara were nny tandenai.es, or h o k  of mioh % U t  nln,ht bs 

use tu . 
. 

'<a .. Q 

Saattrrgrmm ware mada or: 
1. m a s t  d i l u t i o n  obaerved v8 dlstanos  08 sample po in t  from the staak, 

2. Lemst d l l u t i o n  obaarvsd v8. 60 it. wind v e l o o i t y .  

3;  n n n groups of wlnd v o l o e i t y  n t  200 it. 

be (1 R tl n n o  a t  200 ite-6o i t e  
n 5 .  " W n 0 a t  2G0 i t . - d r a .  n n  W 

W I' s t a b i l i t y  by g r o ~ ~ p o  or wlnd velooitg 6 e  0 

7. Average dllution VI dlstunao from staok. 

e at ZOO it, 

. r. 
* .  

8. Average d i l u t i o n  va d i o t m o o  from the staok by rarioua er;uadranta. 

9. Aroraya dhlution VI wlnd veloolty tit 200 tt. 

Udw a11 of the d a t a  available, we have found no s iga i t loant  help . .1 

traa nurobero 2,4,g, and 8 ;  o t  ram help wer 3 and 9. and or greater value 

wore land 7. Ths beat roiatlonrhlpr wora round w i t h  number 6, erpeolally 

gh.a U u Q  with tho t a b l e  of laarrt dllutloa V 8  Untanoe from the Et88ko 



gate&,  the p r o b a b l l l t y  of o t l l l  lmsr d i 1 U t i O M  le q u l e t  e a a u  exeept in 

the 6-8 mph rawe nhoru a sc;alLttr d i i u t i o n  l a  l i k e l y .  

%hen tCe Least dl. lution of all olouds i s  plotted (18 the ordimto 

and the s t a b l l i t y  bu the obeaisaa, for eaoh wind group0 -2, 3-5, c - d ,  

9-11, 12-15, 16-20, 21-26, anC m r o  than 25 e ~ h ,  the nbsolute l eas t  

observed dllutlon Is obmrvod w i t h  a win& between 3 and 5 5ph flbich 1s 

a velocity a b m t  equul to tho avarzda vertiakl vdloc i tg  of the doxn 

drar t 8 .  

The abrolute l eas t  d i l u t i o n  prhlch oocurrsd at various wind 

a a l o c i t i s o  end the lapse ruto  nt  t h t  dl lu t lo i r  vu lue  w t :  GLvdn bolow: 

Table 1 . 

. 

Table U 

6dfl Dl10 

13 
1 5  

0-2 

5 
3-5 

5 
6-8 

2 
9 - u  
52-15 . 

0 
0 

16-20 
21-25 f i  fi n cI A -a A A 

80, o r  Cloud8 
UPH 

e 

1000 U l l o  
NO, Of Cloud8 

32 u 
31 
17 

9 
0 
0 
n 



mtuuiar along a longltufttnal motion.  we do i lnd  that tho uvurage 

dllutlonr arb Qi)profiuteBy 2030 a t  4 5 U  ft., 4000 at 900 rt., and 

mare t h n  10,OOC beyor;d 1700 i t .  

Stable oondit lona:  3hon the o l l - foc  remnlned a l o f t  t h o  

pattern of mixing wa1 r n t l r e l y  different i ron ..hot undor an ixmtable 

or neutral lapae  rute. 

and with b ground invir3 inn,  th3 moku reinaLneC a t  ap?roxinatelg ths 

rstook heLght, or s l l 9 t L y  hi&mr ead the :mil tool: on t h 3  ahag? of 

B ;yradwll3 widSnFn,g ribbon tmt oontliiuod f o r  graot dLatancsa down- 

w i n d .  

that : 

h d o r  i l z h t  and uoderutrt wind 7elocitios 

h L n &  to th3 c ~ ~ r c ~ t a r ~ ~ t i ~ 3  of the 'TlonnLn;t," t,mll n o  tLnd 

1. 

during Rloopinanor woonIngm c o n d l t l  ;n.fi. 

2. 

o f  pos i t ive  s t a b l l A t y .  

3. 
the 8 k U k  tap.  

Th4 d i lu t ion  I3 m o ! i  lssn pur QnLt dlstanca downwind than 

, 

The amaunt of 4LlutLon should trren ba di3pend8nt on th3 d e ~ r s e  

Tht, dLlutliaa ej2ears t o  b3 iani l fr ic t&d by th4 nLnS v e l o a i t y  a t  

m s v e c ,  tha l e t s  the wind velocity, the Steeper 

the Irrvcrrbion that OU cccur. The e r i t l o a l  r ind r e l o a l t y  whioh would 

prowant u inoursion frcs rordnb utrn i r o n  16 t a  2'3 mph, but w i t h  
0 

of readings trorathu trail a lo f t  with rimultansoul nrrtecrologioal 

ta h t a  bson oaaputrd. Th, rauultr with a part of the report tlooarsj 



Veriur, b 18s coe f ti a i  a n t  ( Correlat loa) r. 
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mere X l  Fa the s t a b i l i t y  
X2 Is *:/lf4d vclocitf, n>h 
2;) lo 3tack d i s t b n c e ,  f e e t  
Y Ls l e e e t  d i l u t f o n  

aervad dLlution ir! the aloud and the a q u a x  of t h o  dLetance fro;., the 

s taok  to thd poLnt, o t  ohaervati  m. !Jo s i q n l i l c a n t  co r ra l e t . l ons  were 

from 2500 to 73L"J f t .  the St,40kb 

i4hen the l w n t  4Llut ion is p l o t t o 4  sr;clnnt. {l) e t z b l l l t y ,  (2) 

wind vtrlocrity, elid ( 3 )  ailstanus i m p  tho stoek i t  wae i'ound that a t  

a oonstonhdlntanae  the d i lu t lar i  decronsod n1 th lncr?aeLng st.:bliltg 

q till a vulue of aborrt { 40.10 f f /St,  wu3 attained nnd fheaths dl. lutlfin 
4 

Dirtanoe from etaok-2800ft. 
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lthm the l e a r t  R!!W u on8 are  plottod q a i n o t  dirtanoa remrd- 

lese of stabiUtp and w i n d  r e l o o i t y ,  tha absolute least rlllutloa 

iollcmo ~ A o s o l y  the equatlon below over the dLatan4e range of 3,000' 

t o  7,300' izomr the ataok. 

? a f a  # b x  

\;;here a = 400, b = 0.47, Yti o ctbao1u:e l eaat  dilution 

tlnd X = dlutanoe from the staok -3,OO'J f t .  

over the ebova distanoe range inoreaeed at the rate of 1 pur ft, a ~ l d  

r o i m s  the oauat ion:  

Y o = a C b x  

Whore o I 2400, b = 1,0, Ye = averaga least d i l u t i o n ,  anC x 
1 sta2lr d i s tanoa  -3OOO ft. 

There a p p a r s  t o  be no d e i i n l t e  rehation beaween w i m i  v d o u i t y  

anU d i l u t i o n  exoept a8 the - ? e l o o i t y  atl'ecto the s t l i b i l i % y .  

'Jsing ths  avaraga, o f  the 0t:rln dilutions of the i n d i v i a u i  clouds, 

or average o r  each 40 suocessire reclciinys i f  the O l G U d  yielded DIore 

than that nurbber of reading, and plotting these d i l u t i o n s  ugaifist 

i . s t a a k  dietaace o n l y ,  t h e  dilution I n c r w s e s  with distance U C s O r d h g  t o  

log ph3 f LOR x - 1 m- 
Where Tm a average d l l u t l o n  and X stook dLsta,?ac ft. 

The average d l lu t ion  a t  various staok distandes is d v e n  below 
0 

in tabular rora and l a  extrapolated ror distanaeo lese than 3000 it. 

Tablo I11 

Stadc Dllrtmae 1000' 2000' 3000 t 40001 3000' &GO' 
A t e ~ g o  D i l .  700 1900 ' 3530 5600 7500 9700 2 




