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A., I n t r o d u c t i o n  

s i b i l i t y  f o r  m a i n t a i n i n g  t h e  document -- C o m p i l a t i o n  o f  A i r  P o l l u t a n t  

Emiss ion  F a c t o r s ,  AP-42, which i s  a b a s i c  source  o f  emiss ion  f a c t o r  

i n f o r m a t i o n .  T h i s  document i s  used i n  t h e  p r e p a r a t i o n  o f  S t a t e  i m p l e -  

m e n t a t i o n  p l a n s ,  r e v i e w  o f  P r e v e n t i o n  o f  S i g n i f i c a n t  D e t e r i o r a t i o n  

a p p l i c a t i o n s ,  and a m u l t i t u d e  o f  o t h e r  emiss ions  e s t i m a t i n g  e f f o r t s .  

The e m i s s i o n  f a c t o r s  a r e  updated p e r i o d i c a l l y  t o  r e f l e c t  new da ta  t h a t  

may c h a r a c t e r i z e  emiss ions  f r o m  an i n d u s t r y  o r  p rocess  o p e r a t i o n .  A 

r e c e n t  focus ,o f  t h e  Agency has been t h e  c h a r a c t e r i z a t i o n  o f  emiss ions 

o f  f i n e  p a r t i c u l a t e  m a t t e r ,  which has s p e c i f i c  adverse e f f e c t s  on h e a l t h  

r e l a t e d  t o  i t s  r e s p i r a b i l i t y .  I n  t h i s  r e v i s i o n  e f f o r t ,  b o t h  t o t a l  

p a r t i c u l a t e  and s i z e - s p e c i f i c  e m i s s i o n  f a c t o r s  f o r  t h e  g r a i n  h a n d l i n g  

and p r o c e s s i n g  i n d u s t r i e s  have been compi led.  

o r i g i n  o f  t h e  p a r t i c l e  s i z e  d i s t r i b u t i o n s  and s i z e - s p e c i f i c  emiss ion  

f a c t o r s  deve loped f o r  f o u r  o p e r a t i o n s ,  and s e c t i o n  C documents the 
t o t a l  p a r t i c u l a t e  f a c t o r s  developed f o r  s i x  o p e r a t i o n s .  Appendices A 
and B c o n t a i n  t h e  r e f e r e n c e  i n f o r m a t i o n  f rom which t h e  emiss ion  f a c t o r s  

i n  S e c t i o n s  B and C, r e s p e c t i v e l y ,  were developed. 

t h e  e m i s s i o n  f a c t o r s  t h a t  were p r e v i o u s l y  i n  t h e  AP-42 Sect ion .  

D c o n t a i n s  t h e  r e v i s e d  AP-42 S e c t i o n  6.4. 

The E P A ' s  A i r  Management Technology Branch (AMTB) has t h e  respon- 

S e c t i o n  B d iscusses  t h e  

~ ~~ -~ -~ ~ -~ - ~~ - ~ ~ ~. 

Appendic C documents 

Appendix 

I n  o r d e r  t o  i m p a r t  i n f o r m a t i o n  on t h e  r e l i a b i l i t y  and accuracy of  

t h e  e m i s s i o n  f a c t o r s  i n  S e c t i o n  6.4, t h e  f a c t o r s  and s i z e  d i s t r i b u t i o n  

i n f o r m a t i o n  have been l e t t e r  r a t e d  t o  r e f l e c t  t h e  amount and q u a l i t y  of 
t h e  d a t a  u s e d  t o  deve lop  t h e  f a c t o r s .  I n  t h i s  system, emiss ion  f a c t o r s  

based on more t e s t s  o f  b e t t e r  q u a l i t y  are g i v e n  a h i g h e r  l e t t e r ,  such 

as A o r  B. Converse ly ,  f a c t o r s  based on o n l y  one o r  two t e s t s ,  o r  on 

t e s t s  performed u s i n g  nonstandard m t h o d s , . a r e  ass igned r a t i n g s  of C, D 
o r  E. G e n e r a l l y ,  f a c t o r s  based on s e v e r a l  t e s t s  a t  f a c i l i t i e s  r e p r e s e n t i n g  

a good c r o s s - s e c t i o n  o f  t h e  i n d u s t r y  wou ld  r e c e i v e  an A r a t i n g .  

r a t e d  B a r e  somewhat l e s s  r e p r e s e n t a t i v e  o f  t h e  i n d i s t r y  o r  r e f l e c t  

fewer t e s t s .  The e m i s s i o n  f a c t o r  t a b l e s  i n  S e c t i o n  6.4 have been 

ass igned o v e r a l l  r a t i n g s  r e f l e c t i n g  a s u b j e c t i v e  e v a l u a t i o n  o f  t h e  

average r a t i n g  o f  a l l  t h e  f a c t o r s  i n  t h e  t a b l e .  I n d i v i d u a l  f a c t o r s  may 

vary somewhat f rom t h i s  o v e r a l l  r a t i n g .  

F a c t o r s  



The g r a i n  d i s t r i b u t i o n  and p r o c e s s i n g  i n d u s t r y  moves g r a i n  (wheat, 

co rn ,  soybeans, e t c . )  f rom i t s  o r i g i n  a t  farms th rough  v a r i o u s  s t o r a g e  

p o i n t s  ( e l e v a t o r s )  t o  t h e  p r o c e s s i n g  p l a n t s  and m i l l s  wnere g r a i n  

p r o d u c t s  ( f l o u r ,  s t a r c h ,  an ima l  feed,  e tc . )  a r e  produced. G r a i n  e l e -  

v a t o r s  can  be c l a s s i f i e a  as c o u n t r y  ( n e a r  farms'),  i n l a n d  t e r m i n a l ,  or  

e x p o r t  ( m a r i n e )  e l e v a t o r s .  A t  e l e v a t o r s ,  incominy g r a i n  i s  un loaded,  

t r a n s f e r r e d  on conveyors,  and s t o r e d  i n  s i l o s .  The processes  a r e  

r e v e r s e d  f o r  o u t g o i n g  shipments. An e l e v a t o r  may a l s o  c l e a n  and d r y  

t h e  g r a i n  b e f o r e  s to rage.  A m i l l  or  p r o c e s s i n y  p l a n t  pe r fo rms  most o f  

t hese  same s t e p s ,  as we l l  as m a n u f a c t u r i n g  some t ype  o f  f i n a l  p r o d u c t  

f rom t h e  g r a i n .  There fore ,  t h e  a d d i t i o n a l  s t e p s  o f  g r i n d i n y ,  b l e n d i n g ,  

c o o l i n g ,  and p e 1 , l e t i z i n g  may o c c u r  a t  t h e s e  p l a n t s .  Each s t e p  o f  

h a n d l i n g ,  t r a n s f e r ,  and p rocess ing  o f  d r y  g r a i n  or y r a i n  p r o d u c t s  

genera tes  p a r t i c u l a t e  emiss ions.  These two i n d u s t r y  segments, g r a i n  

e l e v a t o r s  and g r a i n  p rocess ing  p l a n t s ,  a r e  p resen ted  i n  two d i s t i n c t  

s u b s e c t i o n s  w i t h i n  S e c t i o n  6.4 o f  AP-42. 
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6. P a r t i c l e  S i z e  D i s t r i b u t i o n s  

P a r t i c u l a t e  s i z e  d i s t r i b u t i o n  da ta  f o r  f o u r  y r a i n  h a n d l i n g  and 

p r o c e s s i n g  o p e r a t i o n s  have been i n c l u d e d  i n  t h e  r e v i s e d  AP-42 S e c t i o n  

6.4. Whi le o t h e r  d i s t r i b u t i o n s  were found and examined, none o f  them 

was c o m p l e t e l y  enough d e s c r i b e d ,  o r  t e s t  methods were inadequate ,  t o  

j u s t i f y  t h e i r  i n c o r p o r a t i o n  i n t o  t h e  Sec t ion .  The f o u r  o p e r a t i o n s  f o r  - 
which s i z i n g  d a t a  were a v a i l a b l e  a re :  

1. Barge u n l o a d i n g  and conveyor  t r a n s f e r  ( c o r n  and soybeans) 
2. Load ing  of  s h i p s  (wheat)  
3. R i c e  a r y e r  
4. Carob k i b b l e  r o a s t e r  

The d a t a  f o r  o p e r a t i o n  no. 1 were l o c a t e d  i n  an EPA t e s t  r e p o r t ,  

and r e p r e s e n t  t h e  o u t l e t  s t ream f rom a f a b r i c  f i l t e r  c o n t r o l  system a t  

an expor t  e l e v a t o r .  The d a t a  f o r  t h e  second e x p o r t  e l e v a t o r  o p e r a t i o n  

-were conta ined- in  t w o  -EPA reportsi-a.nd- r e f l - e c t  a combinat i -on o fFs i - z ing  - - ~ ~  - 

t e s t s  per formed on t h r e e  d i f f e r e n t  types o f  u n c o n t r o l l e d  s h i p l o a d i n g  

o p e r a t i o n s .  T e s t s  o f  t h e  two g r a i n  p rocess ing  o p e r a t i o n s ,  r i c e  d r y i n g  

and carob r o a s t i n g ,  were per fo rmed by KV6, Inc. ,  f o r  t h e  S t a t e  o f  

C a l i f o r n i a .  These d a t a  a r e  c o n t a i n e d  i n  E P A ' s  computer ized  F i n e  P a r -  

t i c l e  Emiss ion  I n f o r m a t i o n  System (FPEIS). The f o l l o w i n g  s u b s e c t i o n s  

d e s c r i b e  t h e  s i z i n g  d a t a  and c o n t a i n  t h e  p l o t s  o f  p a r t i c l e  s i z e  and 

s i  ze-speci  f i  c e m i s s i o n  f a c t o r s .  

1. Barge U n l o a d i n g  and Conveyor T r a n s f e r  

These were EPA t e s t s  on t h e  o u t l e t  o f  a c o n t r o l  system ( f a b r i c  

f i l t e r )  f o r  u n l o a d i n g  o f  g r a i n  f rom barges. G r a i n  i s  un loaded f rom 

barges b y  a " m a r i n e  l e g "  bucket  e l e v a t o r .  The buckets  d i s c h a r g e  t h e  

y r a i n  i n t o  a surge  b-In w h i c h  c o n t i n u o u s l y  feeds i t  o n t o  a conveyor  

b e l t .  The y r a i n  i s  t r a n s f e r r e d  f r o m  t w o  s h o r t  conveyors t o  a f i n a l  

conveyor t h a t  c a r r i e s  i t  t o  t h e  e l e v a t o r .  The c o n t r o l  system a s p i r a t e s  

dusty  a i r  f rom t h e  f r o n t  and back o f  the l e g ,  t h e  surge b i n ,  and t h e  

conveyor t r a n s f e r  p o i n t s .  D u r i n g  t h e  t e s t i n y ,  c o r n  and soybeans were 

unl  oaded. 

Reference r e p o r t :  EPA:EMB T e s t  No. 74-tiRN-7 (January 1974) .  
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Tab le  5 o f  t h e  r e f e r e n c e  r e p o r t  ( s e e  Appendix .4) shows P a r t i c l e  S i z e  I 
R e s u l t s  f o r  two t e s t  runs.  

I 
Run 1 - 

P a r t i c u l a t e  c a t c h  22,450 ug (probe & c y c l o n e )  + 2,070 ug ( s i z i n g  
s t a g e s )  

= 24,520 ug. I 
I 
I 
I 
I 
I 

P a r t i c l e  Weight each C u m u l a t i v e  Cumu la t i ve  w e i g h t  % 
Stage s i z e ,  urn s t a g e ,  ug w e i g h t ,  ug < s t a t e d  s i z e  

1 3.14 1,480 2,070 8.44 
2 1.63 190 590 2.41 
3 1.10 210 400 1.63 
4 0.57 120 190 0.77 

--  24,520 100 T o t a l  c a t c h  -- 

5 0.33 70 70 0.29 

Run 2 - 
P a r t i c u l a t e  c a t c h  = 44,900 u g  (p robe  & c y c l o n e )  + 1,440 ug ( s i z i n g  

s t a g e s )  

= 46,340 ug. 

P a r t i c l e  Weight each C u m u l a t i v e  Cumu la t i ve  w e i g h t  Z 
Stage s i z e ,  urn s tage ,  ug w e i g h t ,  ug < s t a t e d  s i z e  - 

-- 46,340 100 T o t a l  c a t c h  -- 
1 3.14 1,260 1,440 3.1 
2 1.63 90 180 0.39 

4 0.57 40 60 0.13 
5 0.33 20 20 0.04 

The s i z e  p l o t  ( F i g u r e  1) i s  based on t h e  ave rage  o f  t h e  two runs.  

P a r t i c l e  Avg. c u m u l a t i v e  w t .  % 
s i z e ,  urn < s t a t e d  s i z e  

3 1.10 30 90 0.19 

Thus, 

0.33 0.17 
0.57 0.45 
1.10 0.91 
1.63 1.4 
3.14 5.8 

I 
I 
I 
I 
s 

c 
c 

m 
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Figure 1. Barge Unloadinq/Conveying a t  Export E leva to r s :  
P a r t i c l e  S i z e  D i s t r i b u t i o n  and Emission Fac tor  
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Emission F a c t o r  Tab le  __, 

P a r t i c l e  

I 

Parameters measured i n  t e s t s :  

Cumu la t i ve  w e i g h t  4 
s t a t e d  s i z e  

C o n t r o l  1 ed C o n t r o l  l e d  
I 

Process Rate,  
Rur~ No. Mg/hr 

1 1.307 
2 1;494 
3 1.206 

1 P a r t i c u l a t e  Rate, k g / h r l  Emiss ion  f a c t o r ,  
kg/Mg 

U n c o n t r o l l e d 1  C o n t r o l l e d  
I C o n t r o l  i 2%;' I I 

I n l e t  

362 I 3.0 a I 0.002 
1,259 5 .O I 0.84 0.004 
1,045 . 1 3.3 0.87 I 0.003 

aRun No. 1 i n l e t  t e s t  was 19.5% i s o k i n e t i c ;  t h e r e f o r e ,  i t  was d i s r e g a r d e d .  

Average u n c o n t r o l l e d  emiss ion  f a c t o r  = 0.85 
Average c o n t r o l l e d  emiss ion  f a c t o r  

kg/Mg. 
0.003 kg/Mg. 

C o n t r o l  system c o l l e c t i o n  e f f i c i e n c y  = 0 * 8 5  - O m o o 3  x 100% = 99.6%. 
0.85 

The measured e m i s s i o n  f a c t o r  o f  0.85 kg/Mg f o r  u n c o n t r o l l e d  u n l o a d i n g /  

conveying i s  s i m i l a r  t o  t h e  f a c t o r s  i n  Tab le  6.4-1 o f  AP-42 f o r  Unload- 

i n g  ( r e c e i v i n g ) ,  0.5 kg/Mg; Removal from b i n s  ( t u n n e l  b e l t ) ,  0.7 kg/Mg; 
and Headhouse ( l e g s ) ,  0.8 kg/Mg. Therefore,  none o f  t h e s e  emiss ion  

f a c t o r s  was r e v i s e d  on t h e  b a s i s  o f  t h e  two i n l e t  t e s t  runs .  The t a b l e  

below shows s i z e - s p e c i f i c  e m i s s i o n  f a c t o r s  f o r  t h e  c o n t r o l l e d  opera-  

t i o n ,  based on a t o t a l  e m i s s i o n  f a c t o r  of 0.003 kg/Mg. 

a r e  mg/Mg (mg = 10-6 k g ) .  

Note t h a t  u n i t s  

0.33 
0.57 
1.10 
1.63 
3.14 
10 .oa 

0.17 
0 -45 
0.91 
1.4 
5.8 

18 .O 

5.1 
13.5 
27.3 
42 

174 
540 

a E x t r a p o l a t e d  d a t a  p o i n t .  
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2 .  S h i p l o a d i n g  of  G r a i a  a t  E x p o r t  E l e v a t o r s  

The p a r t i c u l a t e  s i z e  d i s t r i b u t i o n s  o f  d u s t  em iss ions  f r o m  g r a i n  

l o a d i n g  a t  s e v e r a l  e x p o r t  e l e v a t o r s  i n  P o r t l a n d ,  Oregon, were measured 

i n  1978. Two t y p e s  of  systems were used t o  reduce  o r  c o n t r o l  emis- 

s i o n s :  1) a s p i r a t e d  t e n t  system and 2) dead-box system; and one e l e v a t o r  

was u n c o n t r o l l e d  a t  t h e  time o f  t h e  t e s t s .  

Andersen cascade i m p a c t o r ,  a c y c l o n i x  p r e - s e p a r a t o r ,  and a g l a s s  

f i b e r  . f i l t e r  was used t o  d e t e r m i n e  t h e  s i z e  d i s t r i b u t i o n .  

Reference r e p o r t s :  

1. W. B a t t y e  and R .  H a l l .  P a r t i c u l a t e  E m i s s i o n  F a c t o r s  and F e a s i b i l i t y  
o f  E m i s s i o n  C o n t r o l s  f o r  S h i p l o a d i n g  O p e r a t i o n s  a t  P o r t l a n d ,  Oregon 
G r a i n  T e r m i n a l s  - Volume I .  GCA C o r p o r a t i o n  f o r  U S .  EPA.  EPA 
C o n t r a c t  No. 68-01-4143. June 1979. 

A p r o b e  c o n s i s t i n g  o f  an 

2. E m i s s i o n  F a c t o r  Development f o r  Sh ip  and Barge  L o a d i n g  o f  Gra in .  
~~~ - ~ -~ GCA C o r p o L a t i A n  fgr-~U ,S,~ EPA~.~ EEA C o n t r a c t  No..--68-02-3510. ~~ ~ 

~~ ~~~ 
~~ .- -~ 

. ~ O c t o b e r  1984. 

T a b l e  2 i n  Reference 2 shows the  i m p a c t o r  s i z e  d a t a .  F i g u r e  10 

(Ref.  2 )  a n d  F i g u r e  5 (Ref. 1) show p l o t s  of  t h e s e  d a t a  ( see  Appendix 

A f o r  T a b l e  2 and F i g u r e  5 ) .  

o v e r l a p  one a n o t h e r ,  a d e c i s i o n  was made i n  t h e  i n t e r e s t  o f  c l a r i t y  
t o  n o t  r e t a i n  t h e s e  i n d i v i d u a l  p l o t s  f o r  AP-42 S e c t i o n  6.4 F u r t h e r ,  

no c o n s i s t e n t  t r e n d s  d i f f e r e n t i a t i n g  t h e  t h r e e  l o a d i n g  methods a r e  

apparent .  

s i z e  d i s t r i b u t i o n .  T h i s  d i s t r i b u t i o n  r e p r e s e n t s  u n c o n t r o l l e d  emiss ions  

because measurements were made a t  t,he l o a d i n g  p o i n t ,  upst ream o f  t h e  

f a b r i c  f i l t e r  used  t o  c a p t u r e  e m i s s i o n s .  

S i n c e  t h e s e  d a t a  p l o t  c l o s e  t o g e t h e r  and 

T h e r e f o r e ,  a l l  s i x  t e s t s  were ave raged  t o  produce a s i n g l e  

T a b l e  1 shows c u m u l a t i v e  w e i g h t  pe rcen tages  f o r  each p a r t i c l e  s i z e ,  

as w e l l  as averages f o r  each o f  t h e s e  p a r t i c l e  s i z e s .  The p a r t i c l e  

s i z e s  used i n  t h i s  t a b l e  a r e  t h e  m i d p o i n t s  o f  t h e  s i z e  ranges i n  t h e  

r e f e r e n c e  T a b l e  2 i n  Appendix A .  

f i r s t  c o n v e r t e d  t o  a pe rcen tage  o f  t h e  t o t a l  measured c o n c e n t r a t i o n  f o r  

each t e s t ,  and t h e n  t h e s e  pe rcen tages  were cumu la ted  t o  produce t h e  

i n d i v i d u a l  v a l u e s  f o r  Tab le  1. 

Each c o n c e n t r a t i o n  i n  Tab le  2 was 

Emiss ion  F a c t o r  T a b l e  

The e m i s s i o n  f a c t o r  f o r  l o a d i n g  ( s h i p p i n g )  a t  e x p o r t  e l e v a t o r s  i s  

0.5 kg/Mg, a s  shown i n  Tab le  6.4-1 o f  AP-42. I n  o r d e r  t o  c a l c u l a t e  

I 



j 
Table 1. PARTICLE SIZING DATA FOR SHIPLOADING TESTS 

Test 

1. Bunge (tent) 

2. Oreyfus (tent) 

3 .  Cargill-1 (dead-box) 

4. Cargill-2 (dead-box) 

5. Columbia-l (no control) 

6. Columbia-2 ( n o  control) 

Averaged 

Total I 

I 
I 

2-o I 
0.5 1.1 I 

Concentration Curmlative Ueight I < Stated Size 
(rng/J) 

Total 12.8 urn 9.4 urn 6.9 urn 4.2 urn 2.5 urn 1.4 urn 0.9 urn <0.71 urn 

89 1ao 36.4 33.0 24.7 16.0 8.0 2.4 0.7 0.7 

200 100 33.6 24.3 16.4 11.4 6.2 3.8 2.1 I .6 

9..3 100 36.9 35.0 23.0 21.0 15.3 11.5. 5.8 1.9 

95 100 66.5 56.5 43.5 34.5 7.5 3.6 2.4 

104 100 61.9 47.9 37.9 22.9 11.9 2.9 0.4 0 

135 100 54.7 47.3 32.3 22.3 13.4 6.7 2.4 

100 48.7 40.1 29.6 21.4 10.4 5.2 2.3 

I 
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0.01 
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F i g u r e  2 .  Shiploading a t  Export  E l e v a t o r s :  
P a r t i c l e  S i z e  D i s t r i b u t i o n  and Emission F a c t o r  

0.35 

0.30 

0.20 2 
n - . .  
0 
m 
" 

0.10 

0.05 

0 
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s i z e - s p e c i f i c  e m i s s i o n  f a c t o r s ,  t h e  c u m u l a t i v e  w e i g h t  pe rcen tages  

a t  seve ra l  p a r t i c l e  s i z e s  were m u l t i p l i e d  by t h i s  t o t a l  f a c t o r .  The 

r e s u l t s ,  wh ich  a r e  p l o t t e d  as a s t r a i g h t  l i n e  i n  F i g u r e  2 ,  a r e  shown 

i n  t h e  e m i s s i o n  f a c t o r  t a b l e  f o l l o w i n g  t h e  f i g u r e .  

[ d i a m e t e r ,  um 
I 

Cumu la t i ve  w e i g h t  % Emiss ion  f a c t o r ,  

I U n c o n t r o l l  ed 

21.4 1 6.0 27 .O 

U n c o n t r o l l  ed 

0.11 I 0.13 I 
10 42 .O 0.21 

3. R i ce  D r y e r  

T e s t  by C a l i f o r n i a  A i r  Resources Board,  10/11/77. Appendix A 

c o n t a i n s  p e r t i n e n t  m a t e r i a l  f r o m  FPEIS p r i n t o u t ,  S e r i e s  No. 228. 

Reference r e p o r t :  

L.J. Shannon, e t  a l . ,  Emiss ions C o n t r o l  i n  t h e  G r a i n  and Feed 
I n d u s t r y :  Volume I 1  - Emiss ion I n v e n t o r y ,  EPA-450/3-73-003b, 
M R I  t o r  U.S. EPA , September 1974. 

C a l c u l a t i o n s  f o r  Sample 1 

T o t a l  mass of  sample c o l l e c t e d  
Volume o f  sample c o l l e c t e d  = 27.9 m 

= 590.7 "3 

There fo re ,  c o n c e n t r a t i o n ' =  590.7/27.9 = 21.2 mg/m3 
= 21,200 ug/m3 

A l s o ,  T = 94OC = 201"F, P = 758 mm Hg = 29.84" Hg, W.V .  = 2.3% 

C o n v e r t i n g  t o  s t a n d a r d  c o n d i t i o n s  



S i z e  D i s t r i b u t i o n  

P a r t i c l e  Cumu la t i ve  mass C u m u l a t i v e  % 
d i a m e t e r ,  um conc. (ug/dnm3) < s t a t e d  s i z e  

I 
I 
I 

0.625 m i s s i n g  - -  
1 .o m i s s i n g  -- 
1.25 ' m i s s i n g  - -  
2.5 202 0.7 

I 
I 
I 
f 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~ ~ 

6 
10 
15 
20 

991 
2,950 
6,590 

10,200 

3.7  
10.9 
24.3 
37.6 

C a l c u l a t i o n s  f o r  Sample 2 

T o t a l  mass of sample c o l l e c t e d  = 190.3 mg 
Volume o f  sample c o l l e c t e d  = 5.46 m3 

Thus, 

C o n c e n t r a t i o n  = 34.9 mg/m3 

T = 96'C, P = 758 mm Hg, W . V .  

A t  s t a n d a r d  c o n d i t i o n s ,  C 

S i z e  D i s t r i b u t i o n  

= 34,900 ug/m3, 

= 3.3%. 

= 45,300 ug/dnm3. 

-~ - 
~ 

~ 

~~ 

P a r t  i c l  e Cumul a t i  ve mass C u m u l a t i v e  % 
d i a m e t e r ,  urn conc. (ug/dnm3) < s t a t e d  s i z e  

0.625 133 
1 .o 195 
1.25 231 
2.5 38 6 
6 626 

10 2,020 
15 11,200 
20 19,900 

0 '3 
0.4 
0.5 
0.9 
1.4 
4.5 

24.7 
43.9 

The s i z e  p l o t  ( F i g u r e  3 )  i s  based on t h e  ave rage  o f  t h e  two runs. T h e r e f o r e ,  

P a r t i c l e  
d i a m e t e r ,  um 

1.25 
2.5 
6 

10 
15 
20 

Avg. c u m u l a t i v e  % 
< s t a t e d  s i z e  

0.3 
0.4 
0.5 
0.8 
2.6 
7 .7  

24.5 
40 -8  
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Emiss ion F a c t o r  Tab le  

T o t a l  p a r t i c u l a t e  e m i s s i o n  f a c t o r  = 0.15 kg/Mg r i c e  d r i e d  

(column d r y e r s )  f r o m  r e f e r e n c e  r e p o r t .  To o b t a i n  s i z e - s p e c i f i c  emis-  

s i o n  f a c t o r s ,  m u l t i p l y  t h e  t o t a l  f a c t o r  by t h e  c u m u l a t i v e  w e i g h t  p e r c e n t  

f o r  each p a r t i c l e  s i z e .  

I 
I 

- 
I 

1 C u m u l a t i v e  w e i g h t  fb 1 Em iss ion  f a c t o r ,  I 
I < s t a t e d  s i z e  I k g / M g  I 

I 
i d i  Z ~ ~ l e u m  1 I I 

Uncont r o l l  ed I U n c o n t r o l l e d  
I I I 

1 0.625 I 

i 
I 10 I 
I 15 I 
I 20 I 

0.3 
0.4 
0.5 
0.8 
2.6 
7.7 

24.5 
40.8 

0.0004 I 
0.0006 I 

0.0012 

0.012 
0.037 

0.0039 I 

0.061 i 

4. Carob K i b b l e  Roas te r  

T e s t  by KVB,  I n c .  f o r  C a l i f o r n i a  Air Resources Board,  3/23/78. 

Appendix A c o n t a i n s  p e r t i n e n t  m a t e r i a l  f rom FPEIS p r i n t o u t ,  S e r i e s  Nn. 

229. 

C a l c u l a t i o n  o f  sample c o n c e n t r a t i o n  a t  STD c o n d i t i o n s  

1.07 g 
6.65 m.' 

- T o t a l  mass o f  sample c o l l e c t e d  - 
Volume of  sample c o l l e c t e d  - - 

Thus, c o n c e n t r a t i o n  = 1.07 g/6.65 m3 = 0.161 g/m3 

A l s o ,  T = 204°C =. 39goF, P = 765 mm Hg = 30.12" Hg, W.V. = 8.24.. 

C o n v e r t i n g  t o  s t a n d a r d  c o n d i t i o n s :  

161,000 ug/m3 x 859 x 2 9 * 9 2  x 

= 161,000 ug/m3 

100 = 282,400 ug/dnm3. 
m30.12 100 - 8.2 
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Size  O i s t r i  b u t i o n  

P a r t i c l e  
\ d i a m e t e r ,  um 

Cumu la t i ve  ma s C u m u l a t i v e  % 
d i a m e t e r ,  um conc. (ug/dnm 5 ) < s t a t e d  s i z e  

P a r t i c l e  

Cumu la t i ve  w e i g h t  % 
< s t a t e d  s i z e  

n .625 
1 .o 

Uncont r o l l  ed 

1.25 

Uncont r o l l  ed 

2.5 
6 

10 

424 
1,100 
1.360 
1:760 
1,870 
5.640 

32,500 
58,400 

n .2 
0.4 
0.5 
0.6 

2.0 
11.5 
20.7 

0.7 

I 
I 
1 

Emiss ion  F a c t o r  Table 

T o t a l . p a r t i c u l a t e  e m i s s i o n  f a c t o r  = 3.0 kg/Mg c a r o b  k i b b l e  roasted.*  

To o b t a i n  s i z e - s p e c i f i c  e m i s s i o n  f a c t o r s ,  m u l t i p l y  t o t a l  f a c t o r  by 
t h e  c u m u l a t i v e  w e i g h t  p e r c e n t  f o r  each p a r t i c l e  s i z e .  

I 
I 

0.625 

1.25 
2.5 
6 

10 
15 
20 

I I 

0.2 
0.4 
0.5 
0.6 
0.7 
2 .o 

11.5 
20.7 

0.006 

0.015 
0.018 
0.021 
0.060 
0.35 I 0.62 

I 0.012 

I 

F i g u r e  4 shows t h e  s i z e  d i s t r i b u t i o n  and s i z e - s p e c i f i c  em iss ion  

f a c t o r s  f o r  t h i s  c a t e g o r y ,  wh ich  has been added t o  t h e  r e v i s e d  

S e c t i o n  6.4. 

*Ref.: H.J. Taback, Fine P a r t i c l e  Emiss ions  f r o m  S t a t i o n a r y  and 
M i s c e l l a n e o u s  Sources i n  t h e  South Coast A i r  B a s i n ,  PB 293 923/AS, 
N T I S ,  S p r i n g f i e l d ,  ‘/A, F e b r u a r y  1979. 

I 
I 
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C. Emiss ion  F a c t o r s  

E m i s s i o n  f a c t o r s  f o r  s i x  g r a i n  p r o c e s s i n g  o p e r a t i o n s  have been ' 

added t o  T a b l e  6.4-3 i n  AP-42 S e c t i o n  6.4 (now Tab le  6.4-6). 

s i x ,  t w o  e m i s s i o n  f a c t o r s  r e p l a c e  e x i s t i n g  f a c t o r s  i n  t h e  t a b l e .  

Ano the r  f a c t o r  f i l l s  i n  a b l a n k  space i n  an e x i s t i n g  ca tegory .  The 

r e m a i n i n g  t h r e e  a r e  e n t i r e l y  new source c a t e g o r i e s  ( p r o c e s s i n g  o p e r a t i o n s )  . 

i n  t h e  t a b l e .  

f a c t o r s  have been developed are:  

O f  t h e s e  

The s i x  o p e r a t i o n s  f o r  w h i c h  new or  r e v i s e d  e m i s s i o n  

1. 
2. 

Carob k i b b l e  r o a s t i n g  (new c a t e g o r y )  
Wet c o r n  m i l l i n g  - Dryers (new f a c t o r  i n  e x i s t i n g  c a t e g o r y )  

Feed m i l l s  ( c y c l o n e  c o n t r o l l e d ) :  

3. Pe l  l e t  c o o l e r s  ( r e v i s e s  p r e v i o u s  f a c t o r )  
4. Corn c r a c k i n g  (new ca tegory )  
5. Corn  h a m m e n i l l s  ( r e v i s e s  f a c t o r  f o r  G r i n d i n g )  
6. F l a k i n g  ( c o r n l b a r l e y )  (new c a t e g o r y )  

The d a t a  f o r  o p e r a t i o n  no. 1 were l o c a t e d  i n  a 1983 EPA r e p o r t  

completed i n  C a l i f o r n i a  t h a t  p resen ts  f i n e  p a r t i c l e  em iss ion  d a t a  f o r  

seve ra l  s o u r c e  c a t e g o r i e s .  The d a t a  f o r  t h e  second o p e r a t i o n  a r e  f rom 

a 1981 EPA Source Category Survey r e p o r t  on an ima l  feed d rye rs .  The 

r e m a i n i n g  e m i s s i o n  t e s t  d a t a  f o r  f eed  m i l l s  a r e  f rom a t e s t  program 

per fo rmed  f r o m  1972 t o  1980 ( P u r i n a  M i l  1 s ) .  

d e s c r i b e  t h e  b a s i s  f o r  t h e  r e v i s e d  e m i s s i o n  f a c t o r s .  

1. Carob K i b b l e  R o a s t i n g  

Re fe rence  r e p o r t s :  

1. H.J. Taback. F i n e  P a r t i c l e  Emiss ions  f r o m  S t a t i o n a r v  and M i s -  

The f o l l o w i n g  s u b s e c t i o n s  

d -  

W A S ,  c e l l a n e o u s  Sources i n  t h e  bou th  Coast  A i r  Bas in,  Ptl  2 9 3  
~ n X T l ' F c ~ a ~ o % t ~ e - ? T i ? F , ~  .STrWi e l  d . VA, 

- 
. .  - 

Februa ry  1979. 

2. Emiss ion  t e s t  d a t a  f rom Env i ronmen ta l  Assessment Da ta  Systems, 
F i n e  P a r t i c l e  Emiss ion I n f o r m a t i o n  System, S e r i e s  No. 229, 
U.S. €PA,  Research T r i a n g l e  Park,  NC, June 1983. 

The two r e f e r e n c e  r e p o r t s  c o n t a i n  r e s u l t s  f r o m  a t e s t  per formed by 

t h e  C a l i f o r n i a  ARB on March 23, 1978, on a ca rob  k i b b l e  r o a s t i n g  p r o -  

cess ( u n c o n t r o l l e d  emiss ions ) .  T h i s  p rocess  i s  v e r y  s i m i l a r  t o  c o f f e e  

r o a s t i n g .  Carob pods a re  a i r - c l e a n e d ,  r o a s t e d ,  and t h e n  c o o l e d  and  

s t o r e d  u n t i l  t h e y  a r e  ground i n  p r e p a r a t i o n  f o r  making carob candies.  

16 



Reference 1 shows a c a l c u l a t e d  .emiss ion f a c t o r  f r o m  t h i s  t e s t  o f  

6.0 l b / t o n  (3.0 kg/Mg) ca'rob k i b b l e  roas ted .  It a l s o  shows a second 

f a c t o r  o f  7.6 l b / t o n ,  r e f e r e n c i n g  S e c t i o n  6.2 of  AP-42, Second E d i t i o n  

(Co f fee  R o a s t i n g ) .  . T h i s  AP-42 e m i s s i o n  f a c t o r  r e l i e s  on i n f o r m a t i o n  

r e l a t i n g  t o  a d i f f e r e n t  ( a l t h o u g h  s i m i l a r )  i n d u s t r y ,  whereas t h e s e  t e s t  

r e s u l t s  d i r e c t l y  r e p r e s e n t  t h e  carob r o a s t i n g  process.  

c a l c u l a t e d  e m i s s i o n  f a c t o r  f o r  t h i s  t e s t  has been i n c l u d e d  i n  Tab le  

T h e r e f o r e ,  t h e  . 

6.4-3 o f  AP-42 .  

E m i s s i o n  F a c t o r :  3.0 kg/Mg (6.0 l b / t o n ) .  

2 .  Wet Corn M i l l i n g  - Dryers 

Reference r e p o r t :  

~ ._Sou~e.~Category.-Survey_:~ Ani.ma1 Feed Dryers,.~U-.S. EPA, Emi;ssio.n~ 
S tandards  and t n g i n e e r i n g  D i v i s i o n ,  kPA -m/3-81-017,  December - 
1981. 

Tab le  7-1 i n  t h e  r e f e r e n c e  r e p o r t  p r e s e n t s  e m i s s i o n  t e s t  d a t a  f rom 

t e s t s  a t  a wet  c o r n  m i l l i n g  p l a n t  p r o d u c i n g  an ima l  f eed  ( ' P l a n t  C ' ) ,  

between 1977 and 1981. U n c o n t r o l l e d  e m i s s i o n  r a t e s  f rom n i n e  t e s t s  (39 
runs)  on r o t a r y  s team t u b e  feed  d r y e r s  a r e  shown, as w e l l  as p rocess  

w e i g h t  r a t e s  d u r i n g  t h e  t e s t s  ( s e e  Appendix 5 ) .  
how t h e s e  t e s t  pa ramete rs  a r e  u s e d  t o  c a l c u l a t e  t h e  average e m i s s i o n  

f a c t o r  f o r  t h i s  p r o c e s s i n g  o p e r a t i o n .  

The t a b l e  below shows 

P l a n t  C t e s t s  

T e s t  U n c o n t r o l l e d  e m i s s i o n  Process w e i g h t  Emiss ion  f a c t o r ,  
d a t e  r a t e ,  k g / h  r a t e ,  Mg/h kg/Mg ( I b / t o n )  

1977 
1977 
1977 
1981 
1977 
1981 
1977 
1981 
1980 

0.60 
0.72 
0.66 
0.69 
0.69 
0.50 
0.97 
1 S O  
0.74 

3.96a 0.15 
4.11 0.18 
4.16 0.16 
6.15 0.11 
4.11 0.17 
4.22 0.12 
4.04 0.24 
4.28 0.35 

0.72 1.02 

Average = 0.24 

-- 

0.30 
0.35 
0.29 
0.22 
0.34 
0.24 

0.70 
1.45 

(0.48)  

0.48 

_ _  

aooes not  ag ree  w i t h  v a l u e  i n  Tab le  7-1. See Appendix B f o r  e x p l a n a t i o n .  
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The calculated emission factors a r e  averaged a r i thme t i ca l ly  t o  produce 
a n  average uncontrolled emission f a c t o r  f o r  t h i s  processing opera t ion .  

Emission Factor:  0.24 kg/Mg (0.48 l b / t o n ) .  

3. 

1. 

2. 

Feed Mills ( P e l l e t  c o o l e r s ,  Hammermilling, f l ak ing ,  Cracking) 

References : 

L e t t e r  and attachment ( t e s t  d a t a )  from P a u l  Luther,  Purina M i l l s ,  
Inc. ,  S t .  Louis, MO, t o  Greg L a F l a m ,  Pac i f i c  Environmental Ser- 
v ices ,  Inc. ,  Durham, NC. March 11, 1987. 

Le t te r  and  p e l l e t  c o o l e r  t e s t  da ta  from P .  Luther, Purina M i l l s ,  
t o  Frank Noonan, U S ;  EPA, Research Triangle  P a r k ,  NC. 
1987. 

The reference mater ia l  conta ins  t o t a l  p a r t i c u l a t e  t e s t  r e s u l t s  

J u l y  8, 

from four  feed m i l l s  t e s t e d  between 1972 and 1980, a n d  from one mil l  
t e s t ed  i n  1987. P e l l e t  coolers  a t  a l l  f i v e  mi l l s  were t e s t e d ,  and  a 
c racker  and hammermill ( c o r n )  and a f laking un i t  (corn /bar ley)  were 
t e s t e d  a t  three of t h e  mi l l s .  A l l  process streams t e s t e d  were con t ro l l ed  
by s ing le  or mult ip le  cyclones.  The t a b l e  below summarizes the  d a t a  and 

shows the ca lcu la t ion  o f  average emission f a c t o r s  ( S I  u n i t s ) .  
summary shee ts  from the re ferences  a re  included in  Appendix 8. 

The data  

I 

I 
I 
1 

I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
4 
4 

- 
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FEED MILL TEST DATA SUMMARY 

P e l l e t  Coolers 

A 8 C = B : A  
Processed feed Emission Control led  emission 

P l a n t  r a t e ,  Mg/h r a t e ,  k g / h  f a c t o r ,  kg/Mg ( l b / t o n )  

1 

2 

3 

10.9 
10.9 
10.9 
10.0 

9 . 1  
16.3 

12.7 
13.0 

5 

2 

4 

1 

8.4 
7.3 
5.9 

3.6 

7.3 

3.0 
1.5 
5.0 
1 . 8  

0.20 
0. e4 

3.3 
1.8 
1.8 
3.3 

1.5 
1.1 

0.5 
0.7 
0.5 

- 

Average = 

0.28 (0 .55)  
0.14 (0 .28)  
0.46 (0 .92 )  
0.17 (0 .32)  

0.02 (0.04)  
0.05 (0.10) 

0.26 (0 .52 )  
0.14 (0 .28 )  
0.16 (0 .31)  
- 0.25 (0.49)  

0.17 (0.33) 
0.11 (0 .22)  

0.10 (0 .20)  
0.06 (0 .12 )  

0.08 ( 0 . 1 6 )  

0 . 1 6  (0 .32 )  

Corn Cracker 

0.04 0.012 (0 .024)  

Corn Hammermil 1 

0.59 0 . 0 8  ( 0 . 1 6 )  

Flaking U n i t  ( co rn /ba r l ey )  

5.5 0.42 0.08 ( 0 . 1 6 )  

19 
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P A R T I C L E  S I Z E  D I S T R I B U T I O N S  



TABLE 2 
Summary of  P a r t i c u l a t e  Results in  Metric Units 

I n l e t  

Run P!mber 

Date 
Volume o f  Gas Sanpled - Nm 
Percent  Moisture by Volume 
Average Stack Temperature - " C  .. 

Stack Volumetric Flow Rate - Nm 3 / m j n .  ( b )  

Percent  I soki  neti c 

3 ( a )  

- 
Stack Volumetric Flow Rate - m 3 ,  / m i n .  '. ( c )  

1 

10-30- 73 
1.30 
0.9 
19.4 
1067 

1083 
'19.5 

2 3 Average 

10-30-73 10-31-73 
2.06 4.16 
1 .o 0.9 - 
20.8 22.3 
1076 1107 1083 

1103 1148 1111 
92..4 90.7 

~~ . ~~ 

~~ .~ . ~- 
P a r t i c u l a t e s  - probe, cyclone,  

~ -. 
~~ ~ and f i  1 t e r  ca t ch  ~~~ .~ 

~~~ - ~- 
~ 

mg 7,364.0 40,148.0 65,483.0 37,665.0 

mg/Nm3 5,645 19,466 15,706 13,606 
5,561 18,970 15,140 13,224 W m  

W h r  361 1,256 1,043 887 

-3 

P a r t i c u l a t e s  - t o t a l  ca t ch  

mg 
mg/(m3 
mg[m3 
k g / h r  

7,371.5 40,152.5 65,486.5 37,670.2 
5,651 19,469 15,707 13,609 
5,566 18,972 15,141 13,226 
362 1,256 1,043 887 

0.1 0.0 0.0 0 .0  Percent impinger ca t ch  

a Dry norma1 cub ic  meter a t  21.1°C, 76hm Hg.' 

Dry normal cub ic  meters 'per minute a t  21.1°C, 76hm Hg. 

Actual cubic  meters per m i n u t e  

Barge unloading/conveying 
From: €PA/ EM6 Test NO. 74-GRN-7 A- 1 

.- 



TABLE 4 

Ou t l e t  
Summary o f  P a r t i c u l a t e  Resul ts  i n  Metric Units 

I 
I 
1 
I 

98.7 97.0 I 

Run Number 1 2 3 Average 

Date 10-30-73 10-30-73 10-31-73 
2.38 2.62 2.69 Volume o f  Gas Sampled - Nm 3 ( a )  

Percent Moisture by Volume 0 . 8  0.5 1 . 1  - 
Average Stack Temperature - O C  20.4 29.3 2 9 . 2  
S tack  Volumetric Flow Rate - Nm 3 / m i n e  ( b )  1024 1069 1097 1063 
Stack Volumetric Flow Rate - m 3 .  /mln. . ( C )  1025 1104 1148 1092 
Percent I s o k i n e t i c  93.5 98.7 

- 

P a r t i c u l a t e s  - probe,  cyclone,  
and f i f t e r  ca t ch  

mg 
mg/Nm3 
ng/m -3 

115.5 604.5 135.0 151.7 1 
48.5 77.9 50.1 58.8 
48.4 75.3 47.8 5 7 . 2  
2.98 5.00 3.30 3.76 

I 
R 

P a r t i c u l a t e s  - t o t a l  ca tch  

mg 
mg/Nm3 

w f m  -3 

W h r  

117.0 207.0 137.5 153.8 
49.1 78.8 51 .O 59.6 
49.0 76.3 48.7 58.0 
3.02 5.06 3.36 3.81 

I 

Percent  impinger ca tch  

Dry normal cubic  meter a t  2 1 . 1 ° C ,  760mm Hg. 

Dry normal cubic  meters per minute a t  21.1°C, 76hm Hg 

Actual cubic  meters  per minute 

a 

I 

Barge unl oadi ng/conveyi na 
brorn: EPA/EMB Test No. 7;i-GRN-7 A-2 



-- 

I 

TABLE 5 

P a r t i c l e  S i z e  R e s u l t s  I 
I 
I 

Run 1 - 
C h a r a c t e r i s t i c  

Diameter ,  On Weight Cumulat ive Weight' 
Stage urn u Percent  Percent ,  <On 

Probe & cvc lone  22,450 

1 3.14 1,480 71.5 r - - - -  28.5 
i 
1 

I 

2 

3 

1.63 

1.10 

9.2 ---',--- 19.3 190 

i 210 10.1 --- - - -  9.2 

Run 2 

Probe & cyc lone  44,900 

1 3.14 1,260 

2 1.63 90 

3 1.10 30 

4 0.57 40 

5 20 

TOTAL 1,440 

- 0.33 

J 

I 

5.0 --- ---- 3.4 
.- .-- -3 4 -=J - -~~ 

07.5 r ---  12.6 

6.3 --lr--- 6.3 
I 

2.1 --'r--- 4.2 

2 . 0 - -  r--- 
I 

1.4 1 

I 

1.4 --J 

Note:  T o t a l s  i n d i c a t e  sums o f  numbered i m p a c t o r  s tages  o n l y ,  
and w e i g h t  p e r c e n t s  a r e  based on these  t o t a l s .  
c u m u l a t i v e  v a l u e s  s h o u l d  be s h i f t e d  as i n d i c a t e d  by t h e  
dashed l i n e s .  

The 

Barge u n l o a d i n q l c o n v e y i n  
F rom:  EPA/EMB T e s t  No. 7 - G R N - 7  

A-  3 



A - 4  

I 

Shiploading I 
From: Emission Factor Development1 
(GCA Corp. for EPA) 
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I 
I 
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I 

I 

1 
I 
i 

I 
I 
I 
i 

1 0 . 0  

1 0 . 0  
v . 0  
a . 0  
1. 0 

6 . 0  

- 3.0 
m 
0 
D . . o -  

a 
I! 
- 3.0 . " 
c 
L 2 1 . 0  -_ 
., 
2 u 
I- : 1.0 

, 0 . 7  

; O I -  

. 0.9 
0 . 0  

2 

. 
a 0.: 

- - - - 
- 
- 

- 

._ 
.~ 

- 
- 
- 
- 

- 

0.1 I 

o .z  t 

// / ,. !, 

-TENT 200 mg/m3 
TENT 89 mg/m3 
ITNCO8TROlLED 135 mg/n3 

UNCOSTROLLED 104 mg/n3 
DEAD BOX 95 mg/m3 

'\\ 

S h i p l o a d i n p  

From: Emiss ion Factor Development . . . 
(GCP Corp. for E P A )  
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A P P E N D I X  B 

R E F E R E N C E  MATERIAL FOR 

R E V I S E D  E M I S S I O N  FACTORS 
- 
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0 

Plant - 

No. 1 

No. 2 

No. 3 

No. 4 

No. 2 

No. 4 

No. 1 

Feed - 

Steer 
Steer 
Poultry 
Pou 1 try 

Mi xed 
Mixed 

Pou 1 try 
Pou 1 try 
Steer 
Steer 
Dairy 
Turkey 

Corn 

Corn 

CornIBarley 

PELLET MILLKGULER STACK TEST SLM.t4RY 

Processed Feed Air Flow 
Collector Rate lb/hr 

Longhorn Cyclone 24,000 
Carter Day Cyclone . 24,000 
Cyclones 24,OO 
Cyclones 24,000 

Cyc 1 one 20,000 
Cyc 1 one 36,000 

Cyclone 27,900 
Cyc 1 one 28,700 

Cyclone 29,500 
Single Cyclone 19,300 
Single Cyclone 21,600 

Cyc 1 one 25,200 

CRACKER STACK TEST S W R Y  

Cycl one 8,000 

HMERMILL STACK TEST S W R Y  

Dual Cyclone 16,000 

a 

10,100 
10,850 
10,450 
14,325 

16,735 
25,580 

25,240 
25,350 
21,850 
30,430 
16,130 
16,060 

3,130 

5,760 

FLAKING STACK TEST SUFFMARY 

Single Cyclone 12,000 3,910 

Feed m i l l s  ( P e l l e t  coo le r s ,  Cracking, Grinding d F1 - 
From: Purina 41ills. I n c .  t e s t  d a t a ,  :larch 11, 1937 

Emission 
Rate - lb/hr 

6.6 
3.4 
11.0 
3.9 

0.44 
1.85 

7.2 
4.0 
3.9 
7.3 
3.2 
2.4 

0.097 

1.3 

0.93 

8-3 
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Pellet MillKooler Stack Test Results 

Plant Feed Collector ProcEssed Feed A i r  Flow Emission Rate 
Rate 

l b / h r  SCFM l b / h r  

No. 5 Hog Triple Cyclone 18,500 19,900 1.1 

Horse Triple Cyclone 13,000 19,700 1.1 
Horse Triple Cyclone 16,000 20,000 1.6 

i 

I 
I 8-4 
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APPENDIX C 

SUPPORT INFORMATION FOR EXISTING E M I S S I O N  
FACTORS I N  SECTION 6.4 

a 
D 
8 

The i n f o r m a t i o n  i n  t h i s  appendix  i s  c o p i e d  d i r e c t l y  f rom: 

Source Tes t  E v a l u a t i o n  f o r  Feed and G r a i n  . I n d u s t r y ,  EPA-450/3-76-U43, 
MHI f o r  U.S. EPA, Research T r i a n g l e  Park ,  NC, C o n t r a c t  No. 68-02-1403, 
December 1976. 

T h i s  m a t e r i a l  desc r ibes  t h e  development o f  e m i s s i o n  f a c t o r s  i n  t h e  
p r e v i o u s  S e c t i o n  6.4 dated 4/77.  




