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. . .  .. 
.. . .  ' ,  the  dryer i s  mechmicdlp  ccnveyed by 'a buckot elevat,or'.,to the  screen- 

quant i t ies  of  the s i z e d  products, U Q  then dmppcd into. t h o  mixer d o n g  
. . .  with asphalt  Nhere, the batch is nixed,and dumped in to  rr;laiting t rucks for . . .  . . .  ...: . . .  i . 
. . .  . t ranspor ta t ion  t o ' t h e  paving,site. T g s c q b u s t i o n  gases and f i n o  dust. . . . .  
. . . .  . . .  ' f m m h  i s  usualw' '.:..;.. . . .  :, 

, .  
:in:, equ ipen t  TJhore i t . i s  classif ied and' dmped i n t o  storage bins. Mei&Cd . .  :. 

, .  I. ..;: . , I  .. . .  
. .  . . . . . . .  . .  . .  

. .  
,. 

?no precleaner c a t c h  is then discharged back 5nta t h x E c k Z  
' . . elevator r h r o  it continues CGSS wjXi33e main, b u T . k T f - t X = i ' e d  ' .  . ' ' 

' .  ' a single cyclone. but twin o r  multiple. cyclones and other devices a r e  -- dh . , ,  : . ": ,,. :. :. ,. . " '' ' . . . .  . .  . :  
".I. :..;, , . .  . .  

.used. ' 

. .  .. . . . . . . . .  ..< . .  .,:. . . . . .  .. b . .  . . . . .  
. . . . . . . . . . . . . . . . . .  . .  ..: . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  , .  . ,  
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A i r '  hllutitisn Control Ein&neat . .  . .  

.. : . .  I . .  ' .  : . .  
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. .  
. .  

. . .  . . . . .  
. .  ' .: . .  . ,  . .  

, . ,  , . .  . . .  In Los Angeles County tu0 principal  t ypos  of control equipent have 
evolved froin m a n y  types mployed over t h e  ysms--tho multiple 

theso 'bra typs, the m l t i p l e  c c n t r i f i g a l  ty-po spray chamber (Figwe 1) 

is i d s i t i c a l  i n  s i z e  and has dhensions zpproxhately 61 dia.. x 151 long. '" 

Usually f t o  10 spray nozzles are located ovenly spaced u i th in  each chaber .  
\rater r a t e s  to the  nozzles m e  usually in the  range, of 70 .  t o  250 g p  a t  
50 t o  100 p s i  -and the  unter generally is not recirculated.  ' 
type spray.toi.rer (Figure 2), thm-3 have been many variat ions in .designs, , : :. . . . . . .  . . .  ' '., but, f u n d a c n t d l y ,  each consists of a chaber.rin.ich is baff led to force 

spray nozzles 'are located betmeen t h e  b d i 2 e s  and watez r a t e s  through .the ' ., 

spray heads usudly vary beixeen 100 to 300 g p  a t  50 t o  100 psi. 

. .  . . . . . . .  > 
. .  :, . . .  : .  

:. , . . . . .  . ;  

.: . 
. : centrifugal typ s p r q  ch+ber  and t h e  baffled type spray tower. 

has proven t o  bo t h o  moi-e e f f ic ien t .  E consis ts  o f  two or more 
i?+,err.Gly flrr".ec! cylbdrT.ca1. spxy chambers i n  vhich .the dust-laden 
d a x s  =-e aciiait*z:! tcr.;;~?';iSLy =t. hi$ w h s i t i e n .  

O f  
;. , . '  

. . . .  
Each of %hes6 chambers. . . . . . . .  ,:. . .  . .  :,.' . . . . . .  .: 

. , . : ,  . . . .  
: :.,:, . I . ,  ; . . 

": . . . . .  . . . . .  

. . . . . .  . . . . . .  .. : .  . .  , :  . . .  
. . . . . . .  . . . .  . . I .  

,, '. 

In  the  baf f led  , 

. . . .  . .  

. . . . . . .  
. .  

the  gases t o  t r ave l  i n  an S-shaped pattern,  encouraging impingkent of. the ' : .; 
riust parLicles against  t h e  sidos of t h e  chanbcr and the  baff les .  'Water ' : ' . :  . 

., .. :, . ~ . .  
. .  j . . .  

. . . . . . . .  
. . . .  

, . ,  ..,, , , , . .  . . .  
In  addition t o  veiiting' the  dryer, t h e  dust col lect ion systrm &so 
vent i la tes  several  o ther  dust sources uhich hc lude :  
.c!f the  dryer t h e r e  the  s ta t ionary burner box atstaches to t h e  
dryer; (2) %he aE,voZatc screening and classiiyinl: system; 
bucket'elevator;, ( h )  the  aggegsta ptorage bins; and (5 )  the v e i  
hoppei7. 

ds$al t ic  concrete p lan ts  Vary in s i z e  with the majority 'capable of. 
producing 100 t o  ,150 tons per hour. 

. ;,. ' , , '  ' . 
(1) . the  loire;. a d ' .  . :. .' . ';?:.; ; ;. , ; 

. .  
. . . . .  .., .. ' . .  , .  

. . .  . . .  . . .  . . . . . . . . . . . . . .  . . .  . . . . . .  , , ,  , . .  . . .  . . .  However, in the  last t v o ,  or thr~e . ' . .: 
years, several  plants  have been in s t a l l ed  i n  Los Angeles CoUntp rtnich 
'&a c la s s i f i ed  as 6OoO-pound plants,. capable o f  producing 200 to S O  tons ' , '  . .  , . 

. , . . . .  

. . . . .  
. 1  

. . .  
. . . . .  . .  

per hour. 

me major source.of dust 'or iginates  from the  ro ta ry  dryer. 'Very l i t t l e  
m r l c  has boen done in t h e  s t u e  of dust emissions *om ro tary  dryers. 

exprossod a s  per cent of feed, increase with a i r  miss velocity, increase . 
with. increasing rate of rotation, are independent of azye?. slope, and . . " :, ' .  , 

. .  ' ' 

fiieckm rnd krshSL2 obtained data shcriing t h a t  dryer dust d s s i o n s ,  . . . . . .  

. .  . . .  ' 1  . . .  . .  . .  , .  . .  . .  
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, , "  ' (I, i ' . .  , 
. .  

. .  . .  
. .  

. .  
.. 

. .  

. . decrease with incrcasine feed' ra te .  no' absolute amopt of. dryer d u t ,  " 

. . .  .. . . . . .  t.0 a l a rge  ex"ent on t h e  pa r t i c l e .  s i z o  d is t r ibu t ion  of l the dryer feed.. I 
. . .  

! , .  Xh.;hile the dus t  f r o m  the.  rot'ary d v e r  i s  undoxbtedly the groatest  source, 

'.. 

. .  

. . . . . . .  . .  . . . . .  -~ 
. . ~ . .  : . .eff ic iencies  Mere obtained.- ,In f ac t ,  sciubcer efficiency was so de* ; . . .  . . . . .  , . . . . .  . .  

.,eat upon t h e  degret,' of precleaning t h a t  t h e  e f fec t  o f  other var iab les  o n , '  ' .  . . . . . . .  . . . . . . . .  

. col lect ion efficiency. VZS coTii)1lekly masked in t h e  avai lable  data. However,.' . :  ,;: .. .: '...I 

in dizneter  proved t o  be 99.7 pa;- cent. ConsequcrGly, the  sa r i ab le s  and .: . ..(. . . . . . .  

.: operating' conditions Gihich affect t h e  &ount. anci collection eff ic iency ' .  . . . .  . . . . . . . . . . . .  . '. 

' o f  t h e  01 to 10 n l c n n  i'ractioa sho-dd be i-efleckd i n  t h e  absolute s tack  

. . . . .  . .  

. . . .  
.: t h o  f rac t iona l  col lect ion e f f i c imcy  of pa r t i c l e s  la rger  than 10 'hicrons . . : . '  , " ' .  ., 

' .  
. .  

. .  :. .. 
. .  . .  

. . . .  " .  , 
. : .... . . .  . .  . .  :..: missions. This w3s found t o  be Yna case.. The nzmituda of  t h e  s tack  . 1~ . -  . . . . .  . . .  - . .  

. ... . .  . .  : . . cq iss ions  rrem f o n d  t o  deoad  mainly uwa  the scrdbber :rabcr-vas r a t io ,  . . .  . . . . .  

. quuult5,ty of minus 200-xesh mater ia l  (minus 74 microns) processed i n ' t h e  . . . . .  . .  

. . . . .  . . . . . .  . .  " . .  .:'the typa of  f u e l  used i n  t h e  rotary dryei, t h e  type of  scrubber, and t h e  . :. . . . . .  ... '., .. . . .  . . . . . . . .  . . . . .  

&er '. 1% xould  b a ~ ~ Q c ~ c € I  t h  a t  t h e  Dart ic le  s i z e  d i s t r ibu t ion  of t he .  minus ~. . ' :' 
. .  . . . . . . . . . .  20b-msh f rac t ion  o.€ titho dryer feed wcad  have a l a r g e  e f f e c t  on s tack  .. .:. . . . .  ' . . . . . . . . . . .  . . . . . .  . . . .  .i: . .  . . .  . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  , 

I . '  " ' .  . '  
. . .  . .  . .  

. .  
losses, but  suf2,icimt data  xere  not  avai lable  t o  invest igate  it. 

. .  
.. 

. .  . .  
. , .' !hrentg.-five source f m t s  of: asphal t ic  concrete plants  :rere ava i lab le ' .  ' . .  ' ' '  ' 

. . .  sdf ic ia i t  data i;o ;Lt.tmpt t o  cor re la te  the major variables a f fec t ing  . . .  :. . . .  

" 

. : :  i .  . . . . . . .  
'., . 

, . .  . .  
: 

. .  , '  '. . (from some 115 tesi:: vfnich have bcm performed s ince .19L9) vihlch had . . ,  
..... 

. . .  .. 
. .  , 

. .  . . . .  stack losses. Aggregate feed. ra tes ,  screen s i z e  analyses, scrubber ' ' ' 

rrater and gas rate:, as r i e l 1  as -par t icu la te  matter miss ions  to t h e  

, . .-tabulated i n  Tables I a id  11. T ~ c  aggregate dryers wore f i r e d  with ' ' ' . '  ' ' 

.. ; ' .  FS 300 o r  heavier oils during n i n e t e a  of t h e  tests and na tura l  gas .' 

. , , I ,  . " ,  . ,' , .; ': ":. . . . .  . . .  . , '~ 

. . . . . . .  . .  
. ahosphera xere obiained during each of these 'tests. ' 

centrifusal &$pe scrubbers w i t h  s p i r a l ,  baf f les  and t ange t i a l  entrances. : . , . ,; . 

Tho other e ight  t e s t s , ' u e r ~  performed on simple baff led  tower scrubbers. :.. ' , ,  . 

The da ta  are 
, . .  . '  . .  

. . . . .  
. .  

.. , . '  
. .  

fired during six. Soventeen o f  these t e s t s  WWQ performed on mul t ip le .  
, .  . ,  

, . . ' , : .  
. .  . . .  . .  . , . I  . .  . . . .  

. .  .: ,., ,. .,, , . .  
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. .  
. . sa t i s fac tor i ly .  Ezekiel s graphical procedure of successive approxi- 
. . . . . . . .  . . . . . . .  mations t a s  used, to f i t  the curves , ( sea  Appendix for corre la t ion  .: : .  
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. . . . .  .. . .  
:, The e f f ec t  OS'scrubber.water-ea3 r a t i o  on stack emissior&ia shown i n  

',::I 
. .  '. . bers, wi th  t h e  aggregate f i n e s  r a t e  ( the niws 200-mesh f rac t ion)  he ld . '  ..; ', :-I:;'. ' '..: . . . . . . . . . . . . .  
. . . .  constant a t  tho avorage.' Low scrubber water-gas r a t i o s  are more than 

. - . /  . . 

. . .  

. .  

. . . . . .  

. . .  
. .  
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. ~ Effec t  ..of .Variables on Soi-ubber Enissiona 

. . .  . . .  

:. '. ' : 
. .  

. . . .  

. .  

. . . . .  

. 1 .  

. . .  

. , .  . ,  . 
, .  . .  . .  . .  . .  

. a ; . . .  

. .  Figme L, f o r  multiple centr i fugal  type scrubbers and baf f led  toi.rer. scrub-::.:: 
. .  . .  . . . . . . . . .  . .  

. . .  :. . proportionately l o s s '  e f fec t ive  than  higher ratios. Possibly, the  water . :i '.: ,' ::":' . . .  '' ,,.. . . . . .  
. .  r a t e  vas in su f f i c i en t  ?or good spray. coverage f o r  .ratios i n  .the lower 

. ., 

' ' gas r a t i o  i s  shown i n  Figure 5 f o r  multiple centr i fugal  type scrubbers ' . ' . . . . . .  . . . . . . .  
. . .  and baf f led  tower scrubbers. Stack ejzissions increase linearly with an'. . .  .'; ' .  .... .:. '..: . 

. . . . . .  ,::'',.:' . .  
. .  

. .  . . .  
. : .. . . . .  . : .  ' . . .  

. .~ .. , 

. . . . . . . . .  
. . . . .  . .  ..,;;.I. 

. . . . . . . . . . .  .. ,.:, 
. . .  

. .  
ranges. 

Yne e f f e c t  of a g p e g i t e  f ines  r a t e  A stack miss ions  a t  ionstant  water- 

, . )  . .  . . .  . .  . . .  :. ' , .  
. . . . . . .  . .  

. ' increase i n  the  amount of minus 200-mesh mater ia l  processed. 
. .  
. , .  

. .  
. . .  . .  

. . .  .Stack d s s i o n s  were 5.1 pounds per hour higher iriien tho dryer was o i l  
. . f i red ,  ra ther  than gas , f i r ed .  Tie.&fferciice i s  believed t o  represent 

. .  ..: . . . . . . . . . . . .  . . . .  . . . .  . .  

. ' p a r t i cu la t e  matter i n  or f o x e d  by tha  fie1 o i l ,  ra ther  than addi t iona l  ; '  
;dust  from the. dryer, and.mixer. It has been sir5larly observed t h a t  . ' "  . .  ',' . . 

. . . .  burning heavy f a e l  o i l s  i n  other lands of cortbustion equipment r e s u l t s  . .  : . . . . . .  .' i n  higher emissions of pa r t i cu la t e  matter. For exanple, glass furnaces . ' .. . ,  . . . .  
. .  discharge s igni f icant ly  more pa r t i cu la t e  ,matter when ' f i r e d  by PS 308 o r ,  ,: :.,,; ..... . !';, : ...: 

I .  ! ' .  . ; .  ..:-.. . .  . .  . . . . . . . . . . . . .  
' . .' heavier f u e l  o i l s  than when :,mtatural gas. o r  l i g h t  f u e l  oils %e used . 

~~ . .  . . . . . . . . . . . .  
. - .  : A s  expected, centr i fugal  type r.?&er scrubbers'trere more e f fec t ive  than ' : , V  - .  . . . . .  '. 

per h0.q a t  c o n s t a t  aggregate f ines  rat.c a i d  consG€TEXer-gas.ra$i%. : . . . . . .  . . . . . . . . .  
. .  sir?ple bafrred t o w r  water scrubbers. The differerlce.averaged 5.0'pounds.. . . . .  ':' '*: ' 1 ' .  

1 . .  . . . . .  ..... . ,  
. . . . .  

. . .  . .  . ....... . . . . . .  -. . I  . .  , . .  . .  . .  
. . . .  The data, even when corrected. f o r  the 'v&iables '  studied, tend . to  scatter 
* ": 

::. 

... ": .:..,.:,' . . . .  :... 
ra ther  badly. Hoi,raver, t h e  re:.iults do represent average trends of plants . /:. "':', '. ' ,  

. . .  . . .  . .  - 
. . . .  . . .  . . .  . . .  . 'apzrz~,z.g ~r t n e  .GS Ligeles area. Curves a r e  presenied i n  l%gg.r-es 6 . ' , . " . .  

"and 7. from which the most Like:\y. s tack embsions can be predicted f o r  o i l ; ; . :  :' 
. and' g a s  S r e d  p l an t s  rrith e i t h w  multiple centr i fugal  or baff led  tower ,' : 

scrob'oers. .These curves present emissions f o r  various scrubber water-gas ' 

hiring &e course of  conductixg several  p a r t i c l e  ' s i z e  analyses of scrub- ', 

ber  i n l e t  and o u t l e t  dust; an unusual observation ~ras made. 
these t e s t s  as shown i n  Table 11, the  f rac t iona l  col lect ion e f f ic iency  .. ' I( 

. .  

. .  . .  . .  . .  ;. ... I. . .  .~ . . . .  ratios'.and aggregate f i n e s  ra tes .  
. . . . .  . . . . .  . . .  . . . . . . . . . .  . . . . . . . . .  

. . '  . .  ', ,. 

I n  all o f '  . . . . . . .  . . . .  ':. :. . . .  . .  :. 
. .  

. . . . .  
. .  of the u+ nicron material vas l e s s  than f o r  the 10-20 and the  2 0 4  . '  

picron fract ions,  which of course is opposite t o  what would'nornaUy be ' : . . . . . .  ' . .  
ejcpected. Horreverj nicroscogic e;cu;lirution of the samples. ind ica ted  . . . . .  . . . . . . . .  
t h a t  the p a r t i c l e s  i n  t h e  scrubber .out le t  wore agglaxerated. ' ApparentJy, 

ing ,agglomerates escsoe t o  t h e  atmosphere. lhis.potential3-y recovemble , .. I ' . . .  ' ' 

. . . . .  . .  
' I. :.:. 

. , ,  , .  
the' f i n e  .part&cles agglomorate within t h e  scrubber, bu t  p a r t  of t h e ' r e s u l t -  . . . . . . . . .  ., ,j'. . 



I 
. . m t e k a l  cons t i tu tes  5 t o  10 per  cent  of the 'scrubber enxiskions. However,': . : '  , ' 

, .  

. .  . .  
these emissions are e n o r '  and eyen pe r fec t  co l lec t ion  of t h i s  mater ia l  

, . .  : would no t  reduce total. emissions over 3.5 pounds p e r  hour. . ,  
. : . .  , .  . , 

. .  
. .  

1 .  
. .  

. .  
, / .  . . .  . . . .  . .  . .  J 

Survey of Dust M s s i o n s  i n  Los &?des County 
. .  

. .  
. .  . .  . . . . .  . .  . . . .  

. . . . . . .  . .  . . .  . .  .' ,: , .  . 
InzEaFtt i -evaluate  t h e  e f f e c t  of . the  control  program on dus t  emissions . . . . .  1 ...... ',': ' 

. t ion  concerning the number of p l an t s  i n  operation, emissions of dust  t o  . . . . .  ,. . . . . .  
. .  the atmosphere, amount of  asphal t ic  concrete produced, and volume of air . . . . . .  ' .  . . . . . . . . .  

. . ,  
from the  asphal t ic  concrete industry, it was necessary t o  acquire informa- '. ' . . . .  ' ' 

. ,:. 
-. . 

. . . .  . .  
. .  

. .  

. . .  . . ,  - 
, ,. 

. .  handled. . .  

. .  -. 
' .  To obtain the da ta  on production, number o f .p l an t s ,  types 'o f  controls  and '..". . 

1 ,  ' ' 

, 
. . . . . . . .  

. :. 
1 

operating schedules, a questionnaire was devised +nd sen t  t o  each conqany 
operating an asphaltic.  concrete ?'kat. 

Los Angsles County: These p lan ts  produced a t o t a l  o f  lL,OOO tons per  day: . . . . . . . . . . . . .  : 

The data obtained from this survey .  - '  

, . . , ,  . _  
. .  

. , indicated t h a t  ii~ 19.5'7 there  iiere 19 companies operatinz I48 p lan t s  i n  

..The data a l s o '  indicated t h z t  asphal t ic  concrete was produced' over a &hour . , :'" .. ' 

' day v i t h  a max imum hourly output, of 1200 tons. . .  . ;. 

. ) .  

. .  . . . . . .  . . . .  
. .  - .  . .  . .  

To augment the  data obt&ned from this s u r v e y  and t o  mke conqarisons w i  
. . . .  .. data obtained fmm previous surveys, the'.analytLcal test data i n  t h e  . . . . . . .  . . . . . . .  

..@.strict's f i l e s  on asphal t ic  concrete p lan ts  liere stuudied, From these ' 1  

..... . :. . ,  .. : 
'. ,: stack tests discloszd emiszions of dus t  i n  excess of the weight pe r .  hour . ; . ' 

. .  

~ . .  . ' .  .(.. . . . . . . .  . 

. .  .:', 
,: ::. ' . 

. .  , . .  . .  
, . .  , 

': 
. studies,  average yearly dus t  emissions t o  t h e  atmosphere were determined. . . . . . .  

During the  e a r l y  s",.=ges of the development of the  control progran, many 

lsss frequent: During recent  year-.., excessive anissions could be .traced 
, ," t o  e i t h e r  ;soor e x p e i i e n t a l  scrubber designs, o r  more f r e q u e n t l y t o  poor ' 

enit excessive dust  i f  a sound maintenance program bas not  being '  enforced:. 

. . . .  allowed. -4s the  dzsign of con'irol equipmefit irrqroved, v io la t ions  became . . . . . . . . . . .  
;'.. ::. . . . . . . . .  - . .  / ,  . . . . .  .. 

. .  
'. . . . . .  . .  . ,  . .. . . .  . -  . 

. .  
.maintenance, i t  was observed t h a t  even wll-designed scrubbers would . . .  

: .  : ' ' . .  ' 

. . .  . : '  . , 

,'Figure 8 i l l u s t r a t e s  the, e f fec t .  of t h e  increasing eff ic iency of the con- 

. .  
.~ . . 

. .  . .  .. 
. .  . .  . vas.increcsed, dust  emissions irere mduced until today only 0.15 pound i s  . . . .  

. . . . . .  ... . .  'e,nitted per  ton of asphal t ic  concrete produced. The major reduction of . . . .  
. .  : . ;-\ ciust vas accoql i shed  beixreen 'l9b8 and 1950., During this period, an , .  

.. . . .  . .  
'. 'average reduction of  GO pounds per  hour per  p l an t  was achieved. From 

1950 t o  t h e  present  time, an average reduction of 1 2  pounds per  hour per  
plant has  been. accor;pUshed due .to improvements i n  controls  and better 
naintcmce-programs. 

Tie increased eff ic iency of  the cont ro l  equipment was accomplished even 
. .  

, 
' . ' 
, . . .  thou& t h e  average volume of gases handled pzr  p lan t  has  increased from 

13,000 ~tmdard cubic feet  per  minute i n  1951 t o   COO standard cubic .  
f e e t  per  minute i n  1958. figure 9 , i l l u s t r a t e s  this increase in volume. 

. 
' . .  ' 

. ,  
. .  

.. I 

. ,  
. . . .  . ,  . .  . .  . .  . . ,. . .  . .  

. .  * 



. .  . .  . .  
, . . _  . .  , . .  

. .  

. . .  ' , ' A red&tion in -colme between 19b8 mnd 1951: i s  believcd . .  
,due t o  coiiservation.of gas volume t o  a l l o i ~  s n d l e r  conFo l  devices to 
be i n s t i l l e d .  Subsequent t o  1951, b e t t e r  con tml  of dust  emissions from' . . . ,  

%le data obtained from s&eys conducted p e r i o d i c a l l y " o 4  t h e  'asphal t ic  

(tygure lo), an increase .of .4O per  cent.. W i n g  the 'same period, dust  
emissions decreased from &..tons per day to 1 ton Per day, a decrease.  

to be  parti- 
. .  . .  

. .  
, . .  , . ., . 

. . .  .' sdwces other than the dryer required an increase in.$hs Volurno. 1<oreOVeBT, ., " : 
.. , ,. , . :  

'. 
. .  

, .;i , ";. ... . .  plants  have increased i n  s i z e  i n  ,recent y.ear.5. 
. . . . . . . .  . . .  . I  . . . . . . . . . .  

. , . a  

: concrete industry shmr: that production has increased 9 ce 19b8 frOm.an ' . ' .  , i? . . . . .  : , .  ........... 
' 

. . . .  
.average of  10,000 tons per day t o  more than 14,000 'tons ,per  d W  I n  1957 

of 96 per  cent  overall.  

. . . . . . . .  . . .  , .  . .  ' '  . .  1 ,  

. . .  
~ 

. .  . ,  
,." ', I. . ' '  . . . . .  ., . . .  . . . . . . . .  . . .  . . .  . . .  . . .  . . .  .. . .  . . , .  

. .  . ,  . . . . .  . . . . . . .  . . . . .  .. ,,. . . . .  
.: 

. . . . . .  . . . .  t . . . .  . . . .  . . .  . . .  

. .  . .:. . , .  . . .  
. .  

. .  
. .  

. .  . .  ,,:. , .  
. .  

. . .  . .  

. . .  

. .  

. .  . . . .  . . . . . . .  . .  . .  
. . .  . . .  .. . I  . .  . .  . . . . .  . .  

, .. . .  

. . . . .  . . . .  . . .  . .  . ,  

. .  . .  . .  . .  

. :  . .  
: , I .". 

. ,  , .. 
. .  

' - x  
. .  

. ,  
Conclusions . .  . , .  .i 

. . , .  . .  
. ~ .:.. , ', . . .  . .  . .  . . . .  . . . .  . . . .  . . . .  . :. . .: ,., , . .. -.' 

'average trends of asphal t ic  concrete p lan ts  i n  Los @exes county. .Path , , . ; .  , ,:_ ' ; .' ;. ":. ' . 
', this point  i n  mind, it can be concluded thaL: 

. .  ' , I n  conclusion, i t  i s  emphasized that t h e  var iables  s tudied ol?ly:represent' , 
. . .  

.. ',:. , . .  . . ' <  .: . . , .  , ,  . .  
. .  

. .  . .  . . .  . . . . . . . . . . .  , .  
. .  . . . . . . . . . .  . . .  : . .  . . . .  -..: ...... . ., . . .  

k1kipI.e centrifugal scrubbers ha-"-e ;XTC- tg hc more.. . . . . .  '.; . . . . . . . .  

2.' .Sc'rubber water-gas r a t i o  i s  equally i q o r t a n t  i n  both '  .: . , .,' . : .. 

, . .. 
cubic f e e t  of gas. Above this ra t io ,  eff ic iency stin . ' '  .: ' ' . ' , . . .  : 

. . . . . . .  increases  'lrithin the  bounds seadied, but a t  a l e s s e r .  . . . .  : . . . .  

. .  . . .  .I . , .  
. . . . . .  . . .  . . .  . . . . . . . .  

I, . . _  . .  . . . .  . . .  . . .  
. .  

. . .  

. .  

. . . . . . . . . . .  

e f f i c i en t  than baffled,  towers. 
. :. 

. . .  

. .  

. . .  

. .  , 
. . . . .  

. .  
' 

. . .  . .  . . .  . .  .... ... / ,. types of scrubbers. !be b e s t  uiLl izat ion of water is ; .: 
. . . .  . .  

. . . . .  
. ' .achieved up t o  a r a t i o  of 6 gal lons per  1000 s h d a r d  .' ., . ' ' 

. 
. .  

. . .  . .  , .  
. .  

. . . . .  . .  .;:. 
. .  . .  

. . .  . . . . *  . .  . ... .! . :2. . .  . . . .  . .  . . .  
.. ,:, 7\ . ra te , .  

. . . .  . . .  . . .  2. .. ., .. ~ . . . .  
. . . . . . . . . .  

, , Scrubber stack exissions increase l i n e a r l y  with ,an . , . . . .  ' 

. .  

. .  . .  
. .  . . .  . . . . . .  

increase i n  t h e  mount ,of minus 200-mesh mater ia l  
charged t o  %he dryer; 

ruZturd g&s rey2t.s i n  higher stack em5ssiOns. Under . " 

. .  . .  . . . .  

. .  . .  

. .  . .  "ne hurning of PS'300 or heavier fue l  oi1.s r a the r  -than 

*con:;tant conditions, an increase of approximately , ! . .  

5 roux@s per  hour vas 0bserve.d. G t h w ~ g h  the  a r d a b l e  
data a re  not conclusive, it appears t h a t  .dust &ssio,ns 

' . 
. .  

. .  
. . . .  . .  

. .  
. .  

. .  
. . . .  . . .  . .  . . .  

. .  are s igni f icant ly  decreased vhen .PS 200 o i l  i s  subst i - ,  . 
. . .  . .  . *  

.. t u t e d . f o r  PS 300 ,. . oi l .  

Through the use of scrubbers, riust 'errrissions f roh  asphal t ic  concrete p lan ts  
13 . 

.this i s  r e l a t e d  t o  the . increase  in .product ion over the 10-year period,'' ' .'. 

then t h e  control  progrun. is  responsible f o r  a net ranoval. of 3L.tona per 

' : have been. reduced' from a t o t a l  of .25 tons per  d2.j to, 1 tan per  day. 

, .day of .dust from the  Los Angel63 COuiLy 'atmosphere.', 
' ' 

, ,  
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, :  I , .  ., 
. .  . .  

. . .  . .  1. .Rule 5h, Rules  &d'Reglat,ions of t h e  Los, Angeles Coynty.Air . .  :, 
-3olliiticn Control i ) i s t r ic t .  In  essence, t h i s  ru le  limits I .  the 

e;;anple, i f  100 tons per hour of sand a?d aZGrer5;ate 'arb charged , , . 

.is tinea 200,000 pomds per hour. 
ess rrei,-.hlsof 60,000 pounds per hour o r  more, t he  rnax5mum 

'exceed LO pounds per hour. 

. . . . .  axount of dust an6 fumes discharged t o  the  atnosphere i n  W 
one hour from my source based. upon t h e  process trciehti For . . . . . .  . .  

. t o  &i;na dryer 'of an asphal t ic  concrete plant, the proce s weight ' 

. .  . .. . . .  weight o f  6ust  and furnes discharged t o  t he  a'aosphere shal l  no t  ; ;. ..': ;' 

. .  . . . .  

. .  . .  
. .  

. . .  , , . .  

;s 
. , . Tie n i l e  s t a t e s  thati f o r  p m C -  

, .  . .  
. . .  . .  * 

. .  
* /  

. . . . . . . . .  . . .  . . . .  . . .  . .  . .  

. -.  . .  
. . , . .  . .: . .  . .  . . , .  

. . . . . .  
, 

..: . .  
* .  , . .  

. .  
' 

. .  

. . .  
. . .  

.:, , 2 .  Friedman, S.J.,, and ih r sha l l ,  Y.R., Jr. , . W h d i e s  in Rotary ' : 

.. Dryingt1, 'Chem. IbgrZprog., l6, 8, p. lr82 (August 19L9). . , .  
. .  

,:. . 3:, Los Anseles County A i r  .Pollution Control Dis t r ic t ,  Test Report' ': . . . . . . . .  . . .  
. . .  , . . :  . . .  ._  

. .  . .  
. .  .. : 

. .  4. Lipls ,  R.Y., and.Richards,'G.S.,. Los Aneeles'County Air 
Pollution 'Control 'District, ,unpublished .report .  

p.. 220, . .  John Wiley and'Sons, Nar York ( 1 9 u ) .  .: 

--.6..' 'Los Angel& County A i r  Pollution, Cont ro l 'n i s t r ic t ,  .T 

Series  C-k26, unpublished reports. 
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1 I .  
" 'Zquatlon (A) was used t o  calculate  the .  estimated s tack ,y;Lssion ' for  each . .: ' ,  . .  : ' 

' . t e s t  p o k t  a d  t h e  results were tabulated i n  colmm f i v ~  of Table IV. ' . 

, 

., ', . , .. : . .  . . .  

. .  
The differences between the actual  and t h e  e s t i m t c d  stpck emission a m  ' 

scrubber and t h e  averages subtracted froin t h e  residuals1 in c o h m  s i x ' .  .. ' , . . 

' .., ' . 
. , t -bulatci  in c o l m  six. These vzluds wem averaged f o r  each type-of  .. , ..I' . .  

t o  obtain. revised residuals  which am tabulated in  c o l W  seven.' .The . '  . .. 
. ' 'prncedwe was repeated for averages of residuals  in co$m' seven  for the  ' ' .: .. 

""tvro types of bel, r e s u l t i n g , i n  tha values 

' ? igures  ll and 1 2  were p lo t t ed  as follows: 

. .  . . .  , , .  . .. . .  . .  . . . 
. .  

. . .  . .  
. .  

... . 

. .  
. .  .. . 

. , .  . 

. .  
I .  

: in Table N.. . ' .  
. , . .  . 
. .  : ' x3 werz subs t i tu ted  in equation A and t h e  

. .  ' 
' . , ,plotted. Then the corrected. . res idmls  fi-on column eight ,  Table Tp, %icn? 

' ' plot ted a s  deviations f r o n  t h e  s t r a i g h t  linzs. The rasul'cing p l o t s  ?:ere ' . 
. 

: . . . . I .  , ' . . -exmined f o r  linearity. It appearsd that a curve would bet"kr re?resent 

.. of a g ~ ~ e g a t e  f ine3  r a t e  versus stack einissions'at constant water-gas r a t i o  

. . , .  

. .  . t he .da t a  of Figure .ll;*and a first appro-tion cui-ve vas dram using 
averages values a s ' a  guide. No change was mde in the =,near re la t ionship  . .  ". . . . 

(Figare 12). 
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TABLE 111 . .  
I .  

. .  . .  

. ,  
. ,  . * .  ~. , . .  

11 . ' .  

. . -12 ' .  :' 
13 '. '. , 

... 1 4 ,  . . .  

.',15 ;. 

i 9  . 

. I .  

17' _ '  '. 

' .  18 . . 
. .  

'' 20 ' : .  

21' 
. .  22 . '  

23 ..' 

24. 
. 2.5 ' 

TO$alS, 

. .  

:oriectioi 
?actor2 

. .  

. ,  . .  
. . .  

I . .  

hn.7 of 
Squares 
md Prod- 
1cts 

. .  

42.25'CO . .  .' 0.5929,:. .'. 

'.' 6.3001 .: ' : 1.1025 ' , ' :  
13.9129 . . .  0.7336 . . .  

6.4009. ' .:, '0.5776 1 ~ 

: .  9.3025 - -  ' -  0.2209 '. : 
~ -8.3521 .0.3969 .. 

43.A281 0;672k ;. " 

' 23.9121 i: 0.h3i6 

lOL..OliOO . '0.7921, 

., . .  . .  
I .  . ,. . . . . .  ..:.,:.,I , , . ".. ' , .  ., . . , . ;  , :  . .  I , 

196.950 ; 
3.136 

' 85.575 
' 65.560 

lC9.?24 

3922.bk33 

27k.5227 . .  

C. . .  . .  . .  . .  
. .  . . . . . .  



" I I 

O i l  
'Gas 
O i l  
G 3 i  
Gas 
'Oil 
Oil 

20.7 ::: 32.96 
35.6.' 29.117 
37.1 . .  .'"'3 1.32 
47.0 ., 39.57 
19.2 . . .  17.57 
10.0 . I  . .18.22 

27.37 
2b.9 19.L6 
+.iJ I 

27.8 28.69 
21.3 17.18 
31.0 " 1  ' 22.3h 

21.1' I '23.28 

26.6 % a i  
37.0 1 30.09 
30.0 1 30.12 

I 

. .  
. ,. . . .  
, . -12.26 . . -lO.'PJ7 

': ' 6.13 '. ' . 7.52' 
. .  j 5-78 . . . . . . .  I 7.17 

7.93 
1.33 - ll.11 

- 2.i9 
'-'?.03 
10.05 

6.182 
-* 2.93 
-11.1!5 

- 2.18 

.. , . . .  . .  , . .  

... 

. .  

.. 

2.112 - 2.72 
:'- 5.13 

'- 5*lL.. 
' -  5.70 
32. 45. 

7.. 9i - 1SL. 
-10.06 

-11i.-i2 -13.33 
; - 5-21. .  ' .  - 3.82 
: . 6.91. . . . .  0 . 3  

. .  0,.60 . . - 2.27 

. 
. . .  

. . .  
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