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I. INTRODUCTION 

This r e p o r t  p r e s e n t s  t h e  r e s u l t s  of source t e s t i n g  performed dur- 
ing  t h e  p e r i o d s  J u n e  27 t o  30, October 6 t o  8 ,  and 20 t o  21, 1975, by Mid- 
west Research I n s t i t u t e  on two a c t i v i t i e s  of  t h e  Overbrook Farmers Union 
Coop Eleva tor  a t  Overbrook, Kansas. T e s t i n g  f o r  p a r t i c u l a t e  emissions was 
conducted on t h e  d u c t s  of t h e  dus t  emission handl ing systems of t h e  e a s t  
t r u c k  dump hopper and t h e  e a s t  and west e l e v a t o r  l egs  during p e r i o d s  of 
g r a i n  t r u c k  unloading, both batch o r  semicontinuous processes .  

A l l  tes ts  were conducted on the d u c t s  p r i o r  t o  t h e  c o n t r o l  devices ,  
a baghouse f o r  the t r u c k  dump system, and a cyclone f o r  the e l e v a t o r  l e g  sys -  
tem.  T e s t s  were conducted i n  accordance w i t h  the Federal  Ree is te r ,  Vol. 36, 
No. 247, P a r t  11, December 23, 1971, except  a s  may be def ined  l a t e r  i n  this  
r epor t .  

The scope of work f o r  this p r o j e c t  s p e c i f i e d :  

1. Two t e s t s  on the d u s t  emission system of t h e  t ruck  dump hopper 
p r i o r  t o  c o n t r o l s .  

2. 
t o  c o n t r o l s .  

Two tests on t h e  d u s t  emission system of t h e ' e l e v a t o r  l eg  p r i o r  

The fol lowing s e c t i o n s  of this r e p o r t  present :  

1. The sumnary and d i s c u s s i o n  of  r e s u l t s ;  

2. The process  d e s c r i p t i o n  and operat ion;  

3. The l o c a t i o n  of t h e  sampling p o i n t s ;  and 

4. The sampling and a n a l y t i c a l  procedures.  

1 
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11. SUMMARY AND DISCUSSION OF RESULTS 

Table I p r e s e n t s  a sumnary of the emission f a c t o r s  and approxi- 
mate c a t c h  s i z e  f r a c t i o n s  f o r  a l l  of t h e  tests. 

A. a t  

Table  I1 p r e s e n t s  a s m a r y  of the p a r t i c u l a t e  load r e s u l t s  and 
t h e  c a l c u l a t e d  emission f a c t o r s  f o r  the d u s t  handl ing systems of the e a s t  
t r u c k  dump hopper and west e l e v a t o r  l e g  wi th  wheat being t h e  g r a i n  under 
observat ion.  Data a r e  given only f o r  t h e  " f r o n t  h a l f "  of t h e  sampling t r a i n  
a s  s p e c i f i e d  i n  t h e  re ferenced  Federa l  R e g i s t e r  and in  t h e  task  order ,  and 
a r e  presented  a s  g r a i n s  p e r  dry s tandard  c u b i c  foo t  ( g r / d s c f ) ,  mi l l ig rams 
p e r  normal c u b i c  m e t e r  (mglncm), pounds p e r  hour ( l b l h r ) ,  k i lograms p e r  
hour  ( k g l h r ) ,  pounds emissions p e r  t o n  g r a i n  handled ( l b / t o n ) ,  and k i l o -  
grams emissions p e r  m e t r i c  t o n  g r a i n  handled (kg/Mton). Computer p r i n t o u t s  
of  the f i e l d  d a t a  and reduct ions  a r e  found i n  Appendix A. Sample ca lcu la-  
t i o n s  a r e  found i n  Appendix B. 

Sampling volumes ranged from 75.91 dscf  (2.15 ncm) t o  90.87 dscf 
(2.57 ncm). Values f o r  t h e  p e r c e n t  i s o k i n e t i c  sampling r a t e  v a r i e d  from 
103.9 t o  108.9. 

A s  no combustion was involved i n  either process ,  no o r s a t  analy- 
ses were performed on t h e  gas  streams. Ambient a i r  va lues  of 20.9% oxygen, 
79.1% n i t r o g e n ,  and 0.0% carbon d ioxide  and carbon monoxide were used f o r  
the g a s  s t ream composition. Percent  m o i s t u r e  de te rmina t ions  were obtained 
us ing  a s l i n g  psychrometer and a psychrometr ic  char t .  The v a l u e  f o r  the 
volume of water  c o l l e c t e d  needed f o r  e n t r y  i n t o  t h e  computer program was 
back-calculated from this  p e r c e n t  mois ture  v a l u e  using the s tandard  equa- 
t i on .  The mois ture  percentages used were 3.0% f o r  the f i r s t  run and 2.5% 
f o r  t h e  o t h e r  t h r e e  runs.  

Table I11 p r e s e n t s  an approximate breakdown of t h e  weight of  ma- 
t e r i a l  c o l l e c t e d  i n  t h e  probe-cyclone and f i l t e r  f o r  each run  and the ap- 
proximate s i z e  f r a c t i o n  this weight r e p r e s e n t s .  The weight breakdown i s  
approximate due t o  ( a )  p o t e n t i a l  car ryover  from t h e  cyclone t o  t h e  f i l t e r  
which i s  a r e s u l t  of overloading and (b )  p o s s i b l e  l o s s  of  m a t e r i a l  from t h e  
f i l t e r  t o  t h e  cyclone dur ing  t r a n s i t .  Information obtained from t h e  Research 
Appliance Company i n d i c a t e s  t h a t  t h e  cyclone w i l l  r e t a i n  p a r t i c l e s  g r e a t e r  
than 5 fi  diameter ,  i r r e s p e c t i v e .  of f low r a t e .  This a l s o  may be s u b j e c t  t o  
sane approximation. However, f r a n  this information,  it appears  t h a t  approxi- 
mately 95% of the m a t e r i a l  c o l l e c t e d  during the t ruck  dump t e s t s  i s  of s i z e  
g r e a t e r  than 5 p while  approximately 98% of t h a t  c o l l e c t e d  during the eleva- 
t o r  l e g  t e s t s  is  of s i z e  g r e a t e r  than 5 f i .  

2 
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TABLE I11 

APPROXIMATE PARTICULATE CATCH: PROBE-CYCLONE VERSUS FILTER - WHEAT 

Probe-Cyclone 
(mg 1 

Run - Date > 5 MA/ - 
A. Truck Dump Hopper ( e a s t )  

1- mw June 27 

3- TOW June 30 

Average 

B. Elevator Leg (west )  

2-ELW June 28 

4- ELW June 30 

Average 

2,793 

1,220 

2,007 

36,676 

50,929 

43 , 803 

F i l t e r  

< 5p, > 0 . 3 ~ -  

Probe- Cy c 1 one 
Versus Total  

(%I a t  
(mg ) 

96 

93 

95  

895 

568 

732 

97 

93 

95 

98 

99 

98 

- a /  S i z e  f r a c t i o n  information obtained from Research Appliance Company. 
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B. Milo 

Table IV p r e s e n t s  a sununary of t h e  p a r t i c u l a t e - l o a d  r e s u l t s  and 
t h e  c a l c u l a t e d  emission f a c t o r s  f o r  the dust-handl ing system of t h e  w e s t  
e l e v a t o r  l e g  with milo ( g r a i n  sorghum) be ing  t h e  g r a i n  under observat ion.  
Computer p r i n t o u t s  of the f i e l d  d a t a  and reduct ions  a r e  found i n  Appendix 
A. Sample c a l c u l a t i o n s  a r e  found i n  Appendix B. 

Sampling volumes ranged from 24.02 dscf (0.68 ncm) t o  37.85 dscf 
(1.07 ncm). Values f o r  t h e  percent  i s o k i n e t i c  sampling r a t e  v a r i e d  from 
97.4 t o  106.0. 

No o r s a t  v a l u e s  w e r e  obtained,  ambient a i r  composition v a l u e s  
being used a s  before .  Percent  moisture  v a l u e s ,  obtained a s  before ,  were 
1.3% f o r  t h e  f i r s t  run  and 1.6% f o r  t h e  o t h e r  two runs. 

Table V p r e s e n t s  an approximate breakdown of t h e  weight o f  ma- 
t e r i a l  c o l l e c t e d  i n  the 'probe-cyclone and f i l t e r  f o r  each run  and t h e  
approximate s i z e  f r a c t i o n  this  weight r e p r e s e n t s .  Using t h e  same condi- 
t i o n a l  approach a s  before ,  it appears  t h a t  approximately 92% of  t h e  mate- 
r i a l  c o l l e c t e d  during t h e  e l e v a t o r  l e g  t e s t s  is of s i z e  g r e a t e r  than 5 &. 

C. Soybeans 

Table V I  p r e s e n t s  a sununary of  the p a r t i c u l a t e  load r e s u l t s  and 
t h e  c a l c u l a t e d  emission f a c t o r s  f o r  t h e  d u s t  handl ing system of the east 
e l e v a t o r  l e g  with soybeans being the s t u d i e d  grain.  Computer p r i n t o u t s  of 
the f i e l d  d a t a  and reduct ions  a r e  found in  Appendix A. Sample c a l c u l a t i o n s  
a r e  found i n  Appendix B. 

Sampling volumes were 30.74 dscf (0.87 ncm) and 33.11 dscf  (0.94 
nun). Values f o r  t h e  percent  i s o k i n e t i c  sampling r a t e  were 99.1 and 99.8. 

Ambient a i r  composition v a l u e s  were aga in  used and the percent  
mois ture  va lues  were 1.2 and 1.4% f o r  t h e  f i r s t  and second runs,  respec- 
t i v e l y .  

Table V I 1  p r e s e n t s  an approximate breakdown of t h e  weight of 
m a t e r i a l  c o l l e c t e d  i n  t h e  probe-cyclone and f i l t e r  f o r  each run and the 
approximate s i z e  f r a c t i o n  t h i s  weight r e p r e s e n t s .  Using t h e  same condi- 
t i o n a l  approach a s  before ,  i t  appears  t h a t  approximately 91% of t h e  mate- 
r i a l  c o l l e c t e d  dur ing  t h e  e l e v a t o r  l e g  t e s t s  i s  of s i z e  g r e a t e r  than 5 &. 
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TABLE V 

APPROXIMATE PARTICULATE CATCH: PROBE-CYCLONE VERSUS FILTER - MILO 

Probe- Cyc lone  F i l t e r  Probe-Cyclone 
Versus Total  

(%) a l  (mg ) (mg 1 - Run - Date 5 5 U d J  C 5 ~ ,  > 0 . 3 ~ -  
Eleva tor  Leg (west)  
5-ELM October 7 40,650 4,359 90 

6- ELM October 8 45,290 3,863 92 

7-ELM October 9 23,346 1,481 94 

Average 36,429 3,234 92 

- a /  S i z e  f r a c t i o n  information obta ined  from Research Appliance Company. 
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TABLE V I 1  

APPROXIMATE PARTICULATE CATCH: PROBE- CYCLONE VERSUS FILTER - SOYBEANS 

Probe- Cyc 1 one F i l t e r  Probe- Cyc lone 
(me ) (mg) a, Versus T o t a l  - Run - Date > 5 a /  < 5p, > 0 . 3 ~ -  (%) 

8-ELS October 20-21 85,854 6,598 93 

9-ELS October 2 1  , 53,861 7,079 88 

Elevator  Leg ( e a s t )  

Average 69,858 6,839 91 

- a /  S ize  f r a c t i o n  information obta ined  from Research Appliance Company. 
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111. PROCESS DESCRIPTION AND OPERATION 

I 

1 
I 

The Overbrook Farmers Union Coop Eleva tor  o p e r a t e s  a s  a t y p i c a l  
country g r a i n  e l e v a t o r .  It h a s  a s t o r a g e  c a p a c i t y  of  1 m i l l i o n  b u s h e l s  of  
g r a i n .  The a g r i c u l t u r a l  a r e a  t h a t  t he  e l e v a t o r  s e r v e s  p r i m a r i l y  grows f o u r  
g r a i n  c rops ,  wheat, corn,  soybeans, and milo ( g r a i n  sorghum). Coop person-  
n e l  i n d i c a t e  t h a t  t h e  e l e v a t o r  t y p i c a l l y  handles  200,000 bushe ls  wheat, 
100,000 bushe ls  corn,  150,000 b u s h e l s  soybeans, and 1,000,000 bushe ls  milo 
p e r  year.  

A. Process  D e s c r i p t i o n  

The e l e v a t o r  r e c e i v e s  g r a i n  d i r e c t  from t h e  farmer and innnedi- 
a t e l y  t r a n s f e r s  it i n t o  b ins .  The g r a i n  may be h e l d  i n  s t o r a g e  f o r  t h e  
farmer o r  processed  f o r  s a l e  and shipment t o  a feed  m i l l ,  g r a i n  m i l l ,  or 
t e r m i n a l  e l e v a t o r .  The g r a i n  may be d r i e d  a t  t h e  e l e v a t o r  i f  wet, o r  han- 
d led  a s  received.  

A schematic diagram of t h e  o p e r a t i o n  of  t h e  Overbrook Coop Eleva- 
t o r  i s  shown i n  F igure  1. The g r a i n  i s  t r a n s p o r t e d  by t h e  farmer t o  t h e  
e l e v a t o r  and dumped i n t o  one of  two t r u c k  dump hoppers. The e l e v a t o r  l e g s  
t r a n s p o r t  t h e  g r a i n  t o  t h e  headhouse where it i s  d i s t r i b u t e d  t o  one of  
t h e  s e v e r a l  b i n s  by conveyor b e l t .  Another conveyor b e l t  system i s  used i n  
conjunct ion  with t h e  t u n n e l  b e l t  drop p o i n t s  during g r a i n  t r a n s f e r  o r  load-  
out.  

Both g r a i n  handl ing a c t i v i t i e s ,  dumping and e l e v a t i n g ,  a r e  pro-  
vided with d u s t  emission c o n t r o l  devices .  The e a s t  and west t r u c k  dump hop- 
p e r s  have s e p a r a t e  baghouse u n i t s ,  e r e c t e d  i n  1974. The corresponding e l e -  
v a t o r  l e g s  have s e p a r a t e  cyclone u n i t s ,  t h e  e a s t  and west west l e g  u n i t s  
being e r e c t e d  i n  1965 and 1967, r e s p e c t i v e l y .  No o t h e r  a c t i v i t i e s  a r e  pro-  
vided wi th  d u s t  emission c o n t r o l  devices .  

The emission c o n t r o l  system f o r  t h e  t r u c k  dump p i t s  c o n s i s t s  o f  
duc t ing  running from t h e  s i d e  of  t h e  hopper t o  t h e  baghouse u n i t .  No hoods 
a r e  used i n  c o l l e c t i n g  t h e  emissions and t h e  t o p  of t h e  hopper i s  open t o  
t h e  atmosphere t o  a l low f o r  the  t r u c k  dumping operat ion.  The e l e v a t o r  l e g  
systems a r e  enclosed wi th  aga in  no hoods being used and duc t ing  leading  
from them t o  t h e  cyclones.  No account ing i s  made by e l e v a t o r  personnel  o f  
t h e  amount of d u s t  c o l l e c t e d  by any o f  t h e  emission c o n t r o l  devices .  

Each t r u c k  dump hopper and i t s  a s s o c i a t e d  emission c o n t r o l  device 
i s  used o n l y  dur ing  p e r i o d s  of a c t u a l  g r a i n  dumping i n t o  t h a t  hopper. Each 
e l e v a t o r  l e g  and i t s  c o n t r o l  d e v i c e  i s  used when g r a i n  i s  being dumped 
i n t o  t h e  corresponding t r u c k  dump hopper. The l egs  may a l s o  be used dur ing  
t h e  o t h e r  g r a i n  handl ing a c t i v i t i e s  a t  t h e  e l e v a t o r ,  a s  b i n  t r a n s f e r ,  g r a i n  
drying,  and g r a i n  load-out.  
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B. Process  ODeration 

1. Wheat harves t :  The purpose of t h e  t e s t s  was t o  measure un- 
c o n t r o l l e d  emission levels during normal e l e v a t o r  opera t ion  with wheat being 
the  g r a i n  handled, and use  t h e s e  d a t a  t o  compute uncont ro l led  emission fac-  
t o r s .  Standard o p e r a t i o n  a t  t h e  e l e v a t o r  is t o  u s e  b o t h  t r u c k  dump hoppers,  
one f o r  wet wheat loads  and one f o r  d r y  wheat loads,  and subsequent ly ,  both 
l egs  t o  t r a n s f e r  t h e  two types of wheat i n t o  d i f f e r e n t  b i n s .  Normally, wheat 
of g r e a t e r  than  14% mois ture  must be d r i e d  p r i o r  t o  prolonged s t o r a g e .  Gen- 
e r a l l y ,  t h i s  procedure was followed f o r  this s e r i e s  of t e s t i n g ,  sampling 
only being done when t h e  t e s t e d  source  was i n  use. However, i n  some cases ,  
one hopper and/or  l eg  was used f o r  b o t h  types of wheat, with s e p a r a t i o n  
being accomplished us ing  conveyor b e l t s .  I n  a d d i t i o n ,  some small  loads  were 
mixed r e g a r d l e s s  of t h e i r  mois ture  content .  Table  VI11 p r e s e n t s  a summary 
of t h e  g r a i n  d a t a  v e r s u s  the sampling per iods .  The average p e r c e n t  mois ture  
v a l u e s  g iven  f o r  t h e  wheat a r e  weighted averages of t h o s e  v a l u e s  obta ined  
by e l e v a t o r  personnel  from each dumping load. 

The complete t ruck  and wheat d a t a  logs, obtained during sampling 
may b e  found i n  Appendix C. No t r u c k  weight t i m e s  were obtained f o r  June 
27, 1975. 

Cursory observa t ion  of t h e  t r u c k  dump system i n d i c a t e s  a f a i r l y  
good c a p t u r e  e f f i c i e n c y  a s  l i t t l e  d u s t  appeared t o  be e m i t t e d  except  dur- 
ing  t h e  unloading of a few trucks.  No such observa t ions  could  be made f o r  
the e l e v a t o r  l e g  system. However, vary ing  weather c o n d i t i o n s  o r  g r a i n  mois- 
t u r e  c o n t e n t s  could have an e f f e c t  on this apparent  e f f i c i e n c y .  

2. Milo and soybean harves t :  Again, t h e  purpose of the t e s t s  
was t o  measure uncont ro l led  emission l e v e l s  during normal e l e v a t o r  opera- 
t i o n  with mi lo  and soybeans being the g r a i n s  handled, and use  t h e s e  d a t a  
t o  compute uncont ro l led  emission f a c t o r s .  A s  the corn,  milo,  and soybean 
h a r v e s t s  occur concurren t ly ,  s tandard  e l e v a t o r  opera t ion  dur ing  this har- 
v e s t  per iod  was somewhat d i f f e r e n t  t h a n  during wheat h a r v e s t .  Again, both 
t ruck  dump hoppers were used, the e a s t  hopper f o r  corn  and soybean loads  
and t h e  west hopper f o r  milo loads.  Wet and dry loads were s e p a r a t e d  using 
conveyor b e l t s  and duc t ing  s h i f t s .  In  a d d i t i o n  t o  t r u c k  dumping a c t i v i t i e s ,  
t h e  e l e v a t o r  legs  were u t i l i z e d  dur ing  per iods  of t r u c k  dump i n a c t i v i t y  to  
t r a n s f e r  g r a i n  fran b i n  t o  bin.  Sampling was only done when t h e  t e s t e d  
source was handl ing t h e  prescr ibed  g r a i n .  Tables IX and X p r e s e n t  a summary 
of  t h e  g r a i n  d a t a  v e r s u s  t h e  sampling per iods  f o r  t h e  milo and soybean 
tests, r e s p e c t i v e l y .  The average p e r c e n t  moisture  v a l u e s  given f o r  the milo 
a r e  weighted averages of those  va lues  obtained by e l e v a t o r  personnel  from 
each dumping load. Percent  moisture  v a l u e s  were n o t  determined f o r  soybeans. 

The complete t ruck  and g r a i n  da ta  logs ,  obtained during sampling, 
may b e  found i n  Appendix C. 
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No sampling was done f o r  corn due t o  the i n s u f f i c i e n t  q u a n t i t i e s  
received a t  t h e  e l e v a t o r  r e s u l t i n g  from drought condi t ions .  During t h i s  
h a r v e s t  per iod ,  t h e  dus t  emission s y s t e m  f o r  the e a s t  t r u c k  dump hopper 
was n o t  o p e r a t i o n a l ,  and a s  the duct ing  f o r  t h e  west t r u c k  dump hopper sys- 
tem was i n a c c e s s i b l e  f o r  t e s t i n g ,  no t r u c k  dump t e s t s  f o r  m i l o  o r  soybeans 
could be obtained.  

IV. LOCATION OF SAMPLE WINTS 

Figure  2 shows a schematic of t h e  e a s t  t r u c k  dump hopper and i t s  
d u s t  emission c o n t r o l  equipment, a long  w i t h  the  sampling s i t e .  F igure  3 
p r e s e n t s  a s i m i l a r  layout  f o r  t h e  e l e v a t o r  legs .  The l o c a t i o n  of t h e  s a m  
p l i n g  s i tes  was s e l e c t e d  i n  accordance with Federal  R e g i s t e r  gu ide l ines .  
The l o c a t i o n s  are g r e a t e r  than  e i g h t  duc t  diameters  downstream and two duct  
diameters  upstream f r a n  any flow d i s t u r b a n c e s ,  p e r m i t t i n g  the minimum num- 
b e r  of sampling p o i n t s  t o  b e  used. 

Table X I  p r e s e n t s  t h e  sampling p o i n t  l o c a t i o n s  f o r  t h e  ducts .  
Four sampling p o i n t s  p e r  t r a v e r s e  were used i n  a l l  cases .  
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TABLE X I  

LOCATION OF SAMPLE POINTS 

Truck Dump Hopper ( e a s t )  

Duct ID = 11.75 i n .  

F r a c t i o n  of  Duct ID 
P o i n t  (%) 

6.7 
25.0 
75.0 
93.3 

Eleva tor  Leg ( e a s t )  

Duct I D  = 9.625 in .  

F r a c t i o n  of  Duct ID 
P o i n t  (%) 

6.7 
25.0 
75.0 
93.3 

Distance from I n s i d e  Wall 
( i n . )  

1- 0 
3-0 
8-314 

10-3/4 

Distance from I n s i d e  Wall 
( in . )  

1- 0 
2-318 
7-114 
a-518 

Elevator  Leg (west)  

Duct ID = 11.0 in .  

F r a c t i o n  of Duct ID Distance from I n s i d e  Wall 
P o i n t  (%) ( in . )  

6.7 
25.0 
75.0 
93.3 

1-0 
2-314 

10-0 
8-114 
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V. SAMPLING AND ANALYTICAL PROCEDURES 

P a r t i c u l a t e  samples were taken w i t h  Research Appliance Company 
Model 2243 "Stacksamplr" equipment, modified by MRI. Sampling t r a i n  spec i -  
f i c a t i o n s  were i n  compliance with the F e d e r a l  R e E i s t e r ,  Vol. 36, No. 247, 
P a r t  11, December 23, 1971. 

A pre l iminary  v e l o c i t y  and temperature  p r o f i l e  was made f o r  each 
duct.  A s t a i n l e s s  steel probe l i n e r  was used f o r  a l l  tests. A s  the gas 
s t ream was ambient a i r  a t  near  ambient temperature,  no probe o r  f i l t e r  
h e a t e r s  were used. 

A s  has  been mentioned p r e v i o u s l y  i n  this r e p o r t ,  p e r c e n t  mois ture  
v a l u e s  f o r  t h e  g a s  s t ream were obta ined  us ing  a s l i n g  psychrometer and a 
psychrometr ic  cha r t .  The g a s  composition of t h e  stream was taken t o  be t h a t  
of  ambient a i r .  

The t r u c k  and g r a i n  weights a s  w e l l  a s  the g r a i n  mois ture  con- 
t e n t s  were obtained cont inuously from Coop personnel  a t  t h e  scale-house. 

Analysis  of the p a r t i c u l a t e  samples was i n  compliance w i t h  t h e  
re ferenced  Federa l  Register. 

Wheat A* - 
Sampling t i m e s , a n d  volumes were chosen t o  be i n  compliance w i t h  

t h e  2-hr and 60-dscf minimums s p e c i f i e d  by t h e  Federal  ReRister f o r  par- 
t i c u l a t e  t e s t i n g .  F i f t e e n  minute sampling t imes p e r  p o i n t  were used f o r  
a l l  tes ts  and y i e l d e d  2-hr t o t a l  sampling t imes f o r  each t e s t .  Data were 
recorded every 5 min. 

A t  the conclusion of Fan 2-ELW, the cyclone c a t c h  b o t t l e  was ob- 
served t o  b e  f u l l  of sampled m a t e r i a l  and the cyclone i t s e l f  t h r e e - f o u r t h s  
f u l l .  For th i s  reason,  during Run 4-ELW, t h e  cyclone and cyclone c a t c h  
b o t t l e  were rep laced  a t  t h e  end of t h e  f i r s t  t r a v e r s e .  

For t h i s  t e s t i n g ,  every a t t e m p t  was made t o  sample only when t h e  
equipment being t e s t e d  was i n  use.  For  the t ruck  dump hopper, v i s u a l  con- 
t a c t  could be made wi th  t h e  process  i n  o r d e r  t o  e s t a b l i s h  when t r u c k s  were 
dumping and i n t o  which.hopper.  I n  a d d i t i o n ,  Coop personnel  followed a gen- 
e r a l  p r a c t i c e  of only o p e r a t i n g  t h e  hopper emission c o n t r o l  device fans  
dur ing  such p e r i o d s  a s  wheat was be ing  dumped o r  remained i n  the hopper 
and this was a l s o  used a s  a guide f o r  sampling times. For t h e  e l e v a t o r  
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leg,  t h e  presence of wheat on an a d j o i n i n g  conveyor b e l t  was used a s  an 
i n d i c a t o r  of l e g  usage. General ly ,  t h e  leg emission c o n t r o l  device f a n s  
ran continuously.  No problems were encountered a s  a r e su l t  of t h e  f r e q u e n t  
s topping and s t a r t i n g  of t h e  sampling t r a i n .  

B. Milo and Soybeans 

Upon t h e  r e q u e s t  and approval  of t h e  EPA p r o j e c t  monitor,  sam- 
p l i n g  t imes f o r  t e s t s  on these g r a i n s  were 1 hr .  Seven and one-half minute 
sampling t imes p e r  p o i n t  were used f o r  a l l  1-hr tests. One 40-min t e s t  was 
conducted during t h e  milo s e r i e s ,  u s i n g  a 5 m i d p o i n t  sampling time. 

During t h e  p o r t  change o f  Run 5-ELM, t h e  cyclone c a t c h  b o t t l e  
and one- th i rd  of t h e  cyclone i t s e l f  were observed t o  c o n t a i n  sampled m t e -  
r i a l .  The entire c y c l o n e - f i l t e r  un i t  was replaced f o r '  t h e  second t r a v e r s e .  
For Run 6-ELM, a 250-ml cyclone c a t c h  b o t t l e  was used i n s t e a d  of the s tan-  
dard 125-ml b o t t l e  i n  a n  a t t e m p t  t o  a l l e v i a t e  t h e  problem. M a t e r i a l  sampled 
was observed i n  t h e  cyclone i t s e l f  a t  t h e  conclusion of t h e  t e s t  b u t  n o t  
during t h e  p o r t  change. Run 7-ELM was conducted a s  a 40-min tes t  us ing  a 
250-ml cyclone c a t c h  b o t t l e  i n  o r d e r  t o  complete a t e s t  without  having t h e  
change f i l t e r - c y c l o n e  u n i t s  o r  wi thout  f i l l i n g  up the c a t c h  b o t t l e  wi th  
sampled m a t e r i a l .  It i s  n o t  known how t h e  presence of c o l l e c t e d  m a t e r i a l  
i n  the  cyclone a f f e c t s  c o l l e c t i o n  e f f i c i e n c y .  During Run 5-ELM, t h e  probe 
t i p  became blocked twice, probably r e s u l t i n g  from t h e  n a t u r e  of t h e  dus t .  
These blockages were c l e a r e d  wi thout  any p r o b l e m  

The 250-ml cyclone c a t c h  b o t t l e s  were used f o r  Runs 8-ELS and 
9-ELS b u t  due t o  the d i f f e r e n t  n a t u r e  of the soybean dus t ,  no problems were 
encountered. As  a r e s u l t  of a low amount of soybeans being d e l i v e r e d  t o  t h e  
e l e v a t o r ,  Run 8-ELS spanned 2 days, 46-ruin sampling being done on October 
20 and l 4 m i n  sampling be ing  done on October 21. No problems were involved 
due t o  this s p l i t  sampling schedue. 

Again, every a t tempt  was made t o  sample only when the equipment 
being t e s t e d  was in  use w i t h  the  p r e s c r i b e d  gra in .  L i t t l e  usage was made 
of t h e  conveyor b e l t s .  Therefore ,  the sound of t h e  g r a i n  i n  t h e  headhouse 
duc t ing  became t h e  primary means of determining when g r a i n  was being han- 
dled by t h e  e l e v a t o r  legs .  Some confusion r e s u l t e d  i n  u s i n g  this method. 
This was e s p e c i a l l y  so i f  bo th  l e g s  were i n  o p e r a t i o n  a t  a time. During t h e  
m i l o  t e s t s ,  some es t imat ion  of l e g  usage could be made from t h e  sound of 
g r a i n  i n  t h e  cyclone ducting. In a d d i t i o n  t o  corn and soybean handl ing,  t h e  
e a s t  leg was used f o r  t r a n s f e r r i n g  m i l o  from b i n  t o  b i n  e a r l y  i n  the day. 
This was n o t  so  during our  per iods  of soybean t e s t i n g .  I f  g r a i n  was slow 
i n  a r r i v i n g  a t  t h e  e l e v a t o r ,  t ruck-loads were sometimes h e l d  i n  t h e  t r u c k  
dump hopper. E leva t ing  d id  n o t  s t a r t  u n t i l  another  t r u c k  a r r i v e d .  No prob- 
lems were encountered a s  a r e s u l t  of t h e  f requent  s topping  and s t a r t i n g  of 
t h e  sampling t r a i n .  
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NAME 

DN 
T T  
P0 
PM 
VM 
TM 
VMSTD 
vw 
vwv 
PMOS 
ND 
PCO2 
PO2 
PCO 
PN2 
MWD 
MY 
CP 
DPS 
TS 
NP 
PST 
P S  
VS 
AS 
QAM 
QS 
PA 
PER1 
MF 
MT 
I C  
CAN 
C A O  
CAT 
CAU 
CAW 
C A X  

DESCRIPTION 

DATE' OF RUI.~ 

TABLE A - 1 0  (Continued) 

PARTICUI.ATE E M I S S I O N  i;ATA 

U N I T S  5 -ELM 6-ELM 7-ELM 

10-07-75 10-08-75 10-08-75 

PROBE T I P  DIh.L'ETER I N  
NET T I M E  OF RUN H I N 
BAROMETRIC PRESSURE IN.HG 
A V G  O R I F I C E  PRES DROP I M e H 2 0  

AVG GAS METER TEMP DEGeF 
V O L  DRY GnS-METER COND DCF 

VOL DRY GkS-STD CON0 DSCF 
TOTAL ti20 COLLECTED ML 
VOL H20 V4POH-STD COND. SCF 
PERCENT MOISTURE R Y  VOL 
MOLE FRACTION DRY GAS 
PERCENT C 0 2  R Y  V0L . t  DRY 
PERCENT 02 HY VOLt  DRY 
PERCENT CO k Y  VOLI DRY 
PERCENT N2 P Y  V O L t  DRY 
MOLECULAR WT-DRY STK G&S 
MOLECULAR WT-STK GAS 
P I T O T  TUSE. COEFFIC IENT 
AVG STK VELOCITY HE4D IN.H20 

NET SAMPLING POINTS 
A V G  STACK TEMPERATURE DEG-F 

S T A T I C  PRES OF STACK I N e H G  
STACK PRESSURE, ABSOLUTE IN.HG 
A V G  STACY GAS VELOCITY FPM 
STACK A R E A  IN;? 
ACTUAL STACK FLOWRATE M 3 / M I N  
STK FLONRATE, DRYtSTD CN DSCFM 

PERCENT I S O K I N E T I C  
PARTICULATE WT-PARTIAL MG 
PART I CUL A T E W T - T OT A L H6 
PERC IMPINGER CATCH 
PART. LOAD-PTLtSTD CN GR/OSCF 
PART. LOAO-TTL.*STD CN GH/DSCF 

ACTUAL STACK FLOWRATE ACFv 

PART. LOAD-PTL:tST< CN GR/ACF 
PART. LOAD-TTL'tSTK CN GH/ACF 

P A R T I C  EMIS-TOTAL LB/HR 
P A R T I C  E M I S - P A R T I A L  L B / w  

38 

188 
60.0 
28.60 
1.535 
40.15 
83.2 
37.85 
10.5 
.50 
1.3 

e 9 8 7  
0.0 

20.9 
0.0 

79.1 
28 84 

760 
l.OQ6 
77.5 

16 
e14 

28.94 
3271 
95 

6101 
2032 
21551 

45009.10 
45009.10 

0.00 
18.31103 
18.31103 

28.7(1 

106.0 

17.23513 
17 235 13 
318.85 
318.85 

.188 
60.0 
28.60 
1.49" 
36.02 
78.5 
34.02 
11.7 
.55 
1.6 
.984 
0.0 

20.9 
0.0 
79.1 

28.84 
28.66 
,760 

1.075 
74.6 

16 

28.74 
3214 
95 

1987 
2121 
97.4 

49153.20 
49153.20 

0.00 
22.25052 
22.25052 
2r!. 84698 

378.95 

-14 

6n.i 

tn. 84698 

370.95 

188 
60.0 

2R.hl 
1 e537 
25.152 

85.1 
24.02 
8.2 . 34 
1.6 
.98L 
0.0 

20.0 
0.0 

79.1 

28.66 
e7bO 

28.84 

1.107 
77.0 

c, 
.I4 

28.65 
329 1 

95 
61.5 
2Glk 
2171 
101.6 

24827.30 
24827.30 

0.00 
15.92062 
15.92062 
14.78378 
14.70378 
275.19 
275.1fi 



TABLE A - 1 0  (Concluded) 

PARTICULATE E M I S S I O N  DATA 

NAME DESCRIPTION U N I T S  8 - E L S  9-ELS 

DATE OF PUN 10-20-75 10-21-75 

DN 
T T  
PB 
PM 
VH 
TU 
VMSTD 
vw 
vwv 
PMOS 
MD 
PCO2 
PO2 
PCO 
PN2 
MWO 
MV 
CP 
DPS 
TS 
NP I 

PST 
P S  
vs 
AS 
Q AM 
OS 
QA 
PER1 
HF 
HT 
I C  
CAN 
C A O  
CAT 
CAU 
CAY 
C A X  

PROBE T I P  DIAtdETER I N  
NET T I M E  OF GUN IJIN 
BAROt+ETRIC PRESSURE SN-HG 
b.VG O R I F I C E  PRES DROP INeH20  

AVG GAS METER TEMP DEG.F 
VOL DRY G4S-METER COND DCF 

VOL D2Y GAS-STD COND DSCF 
TOTPL H 2 0  COLLECTED M L  
V O L  HZO VhPOR-STD COND. SCF 
PERCENT MOISTURE PY VOL 
MOLE FRCCTION DRY G A S  
PERCENT C02 BY VOL, DRY 
PERCENT 02 RY V O L t  DRY 
PERCENT CO 9 Y  V O L t  DRY 
PERCENT N 2  H Y  VOLt  DRY 
MOLECULPR WT-DRY STK GAS 
MOLECULbR WT-STK GAS 
P I T O T  TUi'.E COEFFIC IENT 
A V G  STK VELOCITY HEAD I N - H Z O  
A V G  STACK TEMPERATURE 0EG.F 
NET SLMPL. I N 6  POINTS 
S T B T I C  PRES OF STACK IN.HG 
STACK PRESSURE, ABSOLUTE IN.HG 
A V G  STACK GAS VELOCITY FPM 
STACK AREA IN;? 
ACTUAL STACK FLOWRATF M3/HIN 
STK FLOWRATE, DRYtSTD CN DSCFM 
ACTUAL STACK FLOWRATE ACFN 
PERCENT I S O K I N E T I C  
PARTICULATE WT-PARTIAL MG 
PARTICULATE WT-TOTAL HG 
PERC Ih iPINGER CLTCH 
PART. LOAD-PTL-STD CN GR/DSCF 
PART. LOAD-TTLvSTO CN GR/DSCF 
PART. LOAD-PTL iSTK CN GRIACF 
PART. LOAD-TTL-STK CN GR/ACF' 
P A R T I C  E M I S - P A R T I A L  LB/HR 
P A R T I C  EMIS-TOTAL LE/HR 

39 

,188 
60.0 

28.63 
-961 

32.48 
77.1 

30.74 
e.9 
.38 
1.2 

.988 
0.0 

20.9 
0.0 

79.1 
28.84 
28.70 
,838 
.677 
74.0 

16 . i i  
28.75 
?838 

95 
53.0 
1765 
1073 

92452.60 
92452.60 

0.00 
46.31 192 
46.31 192 

43.63702 

99.1 

4 3.63 7 0 2 

700.46 
700.46 

,188 
60.0 

28.61: 
1.':88 
35.32 
81.9 

33.11 
9.9 
.47 
1.4 

i986 
0.0 

20.9 
0.0 

79.1 
28.84 
28.68 
.E38 
,774 
73.4 

16 
.12 

20.72 
3040 

95 
56.8 
1887 
2006 
99.9 

60939.40 
60939.40 

0.00 
28.341 34 
28.341 34 
26.65G41 
26.65941 

458.32 
458.32 
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NiHE 

DN 
TT 
PB 
PM 
VU 
TU 
VMSTM 
vw 
VWH 
PMOS 
MD 
PCO2 
PO2 
PCO 
PN2 
HWD 
HW 
CP 
DPS 
TSM 
NP 
PST 
PS 
VSN 
AS 
QAM 
QSH 
PER1 
MF 
UT 
I C  

CAOH 
CATH 
CAUH 
CAWH 
C A X M  

CANM 

TABLE A-11 (Continued) 

PARTICULATE EMISSION D A T A  
(?;ETRIC: RESULTS) 

DESCRIPTION 

04TE OF RUN 

PROBE T I P  DIA*.!ETER 
NET TIME OF RUN 
BAROVETRIC PRESSURE 
PVG ORIFICE PRES DROP 
VOL DRY G4S-METER COND 
A V G  GAS METER TEMP 
V O L  DRY C-4S-ST0, COND 
TOTAL H20 COLLECTED 
VOI- H20 V.APOR-STD COND, 
PERCENT MOISTURE R Y  VOL. 
MOLE FRPCTION D R Y  G A S  
PERCENT C02 I!Y' VOLI DRY 
.PERCENT 0 2  R Y  VOLI DRY 
PERCENT CO F Y  VOLI DRY 
PERCENT N2 H Y  VOL, DRY 
MOLECULAR WT-DRY STK GAS 
MOLECULAR VT-STY GAS 
PITOT TUPE COEFFICIENT 
A V G  STK VELOCITY HEAD 
A V G  STACK TEMPERATURE 
NET SAMPLING POINTS 
STATIC PPES OF STACK 
STACK PRESSURE. ABSOLUTE 
A V G  STACK GAS VELOCITY 
STACK AREA 
ACTUAL. STACK FLOWRATE 
STK F L O W R A T E *  D R Y q S T D  CN 
PERCENT ISOKIMETIC 
PARTICULATE HT-PARTIAL 
PARTICULATE UT-TOTAL 
PERC IHPINGER CATCH 
PART. LOAD-PTLeSTD CN 
PART. LOAD-TTL..STD CN 
PART. LOAD-PTLqSTK CN 
PART. LOAD-TTLISTK CN 
PARTIC- EHIS-PARTIAL 
PARTIC EMIS-TOTAL 

UNITS 

I N  
MIN 

IN-HG 
INeH2O 

DCF 
i1EG.F 

NCM 
HL 

NH3 

INsH20  
DEG C 

I N e H G  
INeHG 
M/MIN 

I N 2  
H3/HIN 
NH3/M I N 

MG 
MG 

MG/NM3 
MF/NH3 

MG;/H3 
MG/M3 
KG/HR 
KG/HR 

41 

5 -ELM. 

10-07-75 

,188 
60.0 

28.80 
1.535 
40.15 

83.2 
1.07 
i r , . s  

.01 
1.3 

e907 
0.0 

20.9 
0.0 

79.1 
2%. 8 4  
28.70 

760  
1 096 

25.3 
16 

- 1 4  
28.94 
997.1 

95  
61.1 
57.5 

1 O h . O  
45009.10 
45009.10 

0.00 
41901.86 
4 1 9 0 1  - 8 6  
39439.83 
39439.83 

144.627 
144 6 2 7  

6-ELM 

10-08-75 

.I88 
60.0 

28.60 
1.4,'tI 

78.5 
- 9 6  

11.7 
.02 
1 e 6  

.984 
0.0 

20.9 
0.0 

79.1 
28.84 

- 7 6 0  
1.075 

36.02 

28.66 

23.7 
16 
14 

28 7 4  
979.7 

9 5  
6'1.1 
56.3 
97.4 

49153.20 
49153.20 

0.00 

50916.76 
50916.76 

47704.97 
47704.97 

171,888 
171.888 

7-ELM 

10-08-75 

. l e 8  
h O . 0  

28.L1 
1.537 
25.82 

85.! 
.60 
8 . 2  
. 0 1  
1 e6 

.984 
0.0 

20.9 
0.0 

79.1 
28.84 
28.66 

-760  
1.107 

25.4 
8 

14 
28.65 

1003.0 
95  

61.5 
57. I 

101.6 
24 82 7.3 0 
24827.30 

0.00 
36431.79 
36431.79 

33830.32 
124.764 
124.784 

33830.32 
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NAME 

ON 
TT 
PB 
PM 
VU 
TM 
VMSTH 
vw 
VWM 
PMOS 
MO 
PC02 
PO2 
PCO 
PN2 
MU0 
MW 
CP 
DPS 
TSH 
NP 
PST 
PS 
VSM 
AS 
QAM 
QSM 
PER1 
MF 
MT 
I C  
CANH 
CAOM 
CATH 
CAUH 
CAWM 
CAXH 

TABLE A-11  (Concluded) 

PARTI(U1 ATE EMISSION D A T A  
(METRIC; RESUTS)  

DESCRIPTION 

DATE OF RUN 

PROBE T I P  D1A::ETER 
NET T IYE OF RUN 
8 I R0t.1 E T R I C 
A V G  ORIFICE PRES DROP 
V O L  DRY GhS-METER CON0 
A V G  GAS METER TEMP 
VOL ORY G4S-STO COND 
T O T A L  H20 COLLECTED 
V O L  ti20 V.rPOR-STD COND 
PERCENT MOISTURE P Y  VOL. 
MOLE FRACTION D R Y  G A S  
PERCENT C02 F2Y VOLt DRY 
PERCENT 02 kY VOLt D R Y  
PERCENT CO igY  VOLI DRY 

PRES SUR E 

UNITS 

I N  
MIN 

IN.H2O 
DCF 

NCM 
ML 

NM3 

IN.HG 

0EG.F 

~ 

PERCENT N2 HY VOLI DRY 
MOLECULAR UT-DRY STK GAS 
MOLECUL4R WT-STK GAS 
P I  TOT TU.3E. COEFFICIENT' 
A V G  STK VELOCITY HEAD IN.H20 
A V G  STACK TEMPERATURE DEG C 
NET SAMPLING POINTS 
STATIC PRES OF STACK I hl HG 
STACK PRESSUREt ABSOLUTE INeHG 
A V G  STACK GAS VELOCITY H/HIN.  
STACK AFEA IN? 
ACTUAL STACK FLOWRATE H3/MlN 
STK FLONRATEI DRYqSTD CN.NH3/MJN 
PERCENT ISOt i Ih 'ETIC 
PARTICULATE WT-PARTIAL HG 
PARTICULATE UT-TOTAL MF 

k-ELS 

10-20-75 

.188 
60.0 

28.63 
e961  

32.48 
77.1 

.8? 
R . 0  
.01 
1.2 

.988 
0.0 

20.9 
0.0 

79.1 
28.84 
28.70 
.838 . h 7 7  
23.3' 

16 
.12 

8 6 5  2. 
9 5  

53.0 
50.0 
99.1 

92452.60 
92452.60 

2a.75 

9-e15 

10-21-75 

.i88 
60.0 

28.60 
1. (188 
35.3% 

81 - 9  
. 9 G  

9.9 
. 0 1  
1.4 

.98(; 
0.0 

20.9 
0.0 

79.1 
28.84 
28.68 

.838 

.774 
23. ?1 

1 6  
.12 

28.72 
926.6 

9 5  
56.R 
53.4 
99.R 

60939.40 
60939.40 

PERC I!-!PINGER CATCH 0.00 0.00 
PART. LOAD-PTLvSTD CN MG/NM3 1P5977.43 64854.61 
PART. LOAD-TTL'vSTO CN MG/NM3 105977.43 64854.61 
PART. LOAD-PfLtSTU CN HG/M3 99856.314 61005.79 
PART. L O A O - T T L ~ ~ S T K  CN HWt43 99856.34 61005.79 
PARTIC EMIS-PARTIAL KWHR 317.724 2Q7.887 
PARTIC EMIS-TOTAL KG/HR 317.724 207.887 
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APPENDIX B 

SAMPLE CALCULATIONS 

49 



1 EXAMPLE PARTICULATE CALCULATIONS 
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I 

1. VOLUME OF D R Y  GAS SAMPLED AT STANDAGO CONDITIOfdS 

2. VOLUME O F  WATER VAPOR AT STANDARD CONDITIONS 

VWV = O.O474*Vbl = 0 .04746 58.4 c 7.77 SCF 

VWH = VWV*O.O28317 = 2 .768aO.028317 :: a 0 7 8 4  NM3 

3. PERCENT MOISTURE I N  STACK GAS 

4. MOLE FRACTION OF DRY STACK GAS 

3 . 0  PERCENT 

- 9 7 0  

5. AVERAGE MOLECULAR WEIGHT OF ORY STACK GAS 

W N D  = (PCG2 * 4 4 / 1 0 0 1  (PO2 Q 3 2 / 1 0 0 1  
* (PN2+PCO * 2 8 / 1 0 0 1  

= ( 0 . 0  * 4 4 / 1 0 0 1  (20.9 0 3 2 / 1 0 0 )  
+ ( 7 9 . 1  * 2 8 / 1 0 0 )  

5 2 8 - 8 4  

6 .  MOLECULAR WEIGHT OF STACK GAS 
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7. STACK G A S  VELOCITY A T  STACK CONDITIONS 

8. STACK GAS VOLUMETRIC FLOH AT STANDARD CONDITIONS. DRY BASIS 

QSH = QS"0.028317 = 270400.026317 = 

9. STACK GAS VOLUMETRIC FLOW AT STACk CONDITIONS 

E 

QAH = QA*0.028317 = 296990.028317 = 

2704 DSCFM 

77 NM3/MIN 

2969 AC F M  

0 4  NM3/MIN 

10. PERCENT I S O K I I J E T I C  
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11. PARTICULATE LOADING -- PROBE9 CYCLONE* AND F I L T E R  

( A T  STANDAIID CONDITIONS) 

CAN = 0 .0154 0 (MF/VHSTD) 

0 . 0 1 5 4 * ( 2 8 8 9 . 0 9 /  69.59) - - . 4 9 6 6 4  GH/DSCF 

CANN = t ~ ~ * 2 2 a 8 . 3 4  = .49664*2208 .34  = 1 1 3 6 . 4 9  HG/NW3 

12. PARTICULATE LOADING -- T O T A L  
,(AT STANDARD CONDITIONS) 

CAO = 0 .0154 0 (MT/VMSTD) 

= 0 . 0 1 5 4 * ( 2 8 8 9 . 0 9 /  89.59) = - 4 9 6 6 4  GH/DSCF 

C A O M  = CAO*2288.34 = - 4 9 6 6 4 C 2 2 8 8 . 3 4  = 1136 .49  MG/NM3 

13. PARTICULATE LOADING -- PROirEt CYCLONE9 AND F I L T E R  
( A T  S T ~ C K  CONDITIONS) 

14. PARTICULATE L O A D I N G  -- T O T A L  
( A T  STACK CONDITIONS) ,  

17.710 .4966*28.65 '  - 9 7 0  

8 @ . 4 * 4 6 0  

CAUH a CAU*2288.34 = .  * 4 5 2 3 5 + 2 2 8 8 . 3 4  

52 

- e 4 5 2 3 5  Gk/aCF 

= 1035.13  MG/M3 

- 4 5 2 3 5  GH/ACF - - 

= 1035.13  MG/M3 
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1s. P A R T I C U L A T E  EMISSION PPTE -- PROBE, CYCLONE, AN0 F ILTER 

16. P A R T I C U L A T E  E!IISSION RATE -- TOTfiL 

CAX = O.OO057QCAO*OS 

- = o.ooa5i* .by660 2704  - 
CAXH = C A X ' 0 . 4 5 3 5 9  = 11.51Q0.45359 - - 

53 

11.51 L L i / d H  

5.22  K:j/,Hb! 
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17. EMISSION FACTOR -- TOTAL 
Particulate Emission Rate 

Tons Grain Handled E =  

_Is9 = (0.129) x (0.5) = 0.065 Mton 

18. AVERAGE GRAIN MOISTURE 

R )2  x (grain moisture)2 
WMOS = 

(lb grain)l + (lb grain)2 

- (3070) x (14.9) 4- (18300) x (15.5) 
(3070) + (18300) - 

45743 + 283650 - 15.4 - - - 
21370 

19. KILOGRAMS GRAIN 

KG = (lb grain) x (0.4535924) 

= (21,370) x (0.4535924) 

= 9,695 kg 

Note: Standard conditions - at 70°F (21.1°C), 29.92 in. Hg (760 nun Hg). 

54 



I 
I 
I 
1 
I 
I 
I 
1 
1 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

APPENDIX C 

TRUCK DUMP AND GRAIN R4TA M G S  

55 



I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
1 

TABLE C-1 

TRUCK LOG-OVERBROOK COOP ELEVATOR--RUN I-TDWS~ 
Date - 06/27/75 

Grain - Wheat 

Truck 
Time Weight 
Out I n  ( l b )  

7,210 
27,650 
9,000 
9,290 

21,730 
14,900 
27,680 
30,160 
21,180 
28,350 
10,010 
13,930 
6,910 
6,930 

24,910 
7,590 

15,190 
24,890 
29,790 
10,730 
11,910 
29,640 

6,490 
29,660 
25,160 
18,300 
26,670 

7,310 
6,890 

28,420 
15,420 
16,410 
25,760 
13,890 

Truck 
Weight 

Out ( l b )  

4,140 
9,350 
4,970 
4,660 

10,170 
7,060 

10,260 
10,450 

9,650 
8,670 
4,830 
5,790 
4,330 
4,350 

10,690 
4,100 
8,660 
9 ,330  

10,020 
4,760 
5,420 

11,010 
4,320 

10,320 
9,680 
9,050 
8,660 
4,130 
4,550 

10,110 
6,050 
7,520 

5 ,780  
10,980 

- a /  - b/ p = pickup, t = t ruck .  
- c l  

T D W  = Truck Dump Hopper, wheat. 

No t r u c k  weight times were obtained. 
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Grain 
Weight 
0 

3,070 
18,300 
4,030 
4,630 

11,560 
7 ,.840 

17,420 
19,710 
11,530 
19,680 
5,180 
8,140 
2,580 
2,580 

14,220 
3,490 
6,530 

15,560 
19,770 

5,970 
6,490 

18,630 
2,170 

19,340 
15,480 
9,250 

18,010 
3,180 
2,340 

18,310 
9,370 
8,890 

14,780 
8,110 

Pe rcen t  
Grain 

Mois ture  Notes 

14.9 - c l  
15.5 
15.2 
15.3 
14.5 
14 .4  
13.8 
14 .8  
14.8 
14.9 
13.3 
14.0 
14.2 
14.2 
15.6 
13.8 
14.3 
14.9 
14.4 
14:0 
16.9 
13.8 
13.9 
14.2 
14.8 
14.7 
13.5 
14.5 
13.7 
14.4 
13.5 
12.0 
13.2 
13.3 
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Time 
I n  

1456 
1500 
1501 
1506 
1508 
15 10 
1511 
15 18 
1526 
1527 
1529 
1530 
1534 
1540 
1543 
1549 
1551 
1553 
1555 
1558 
1601 
1603 
1605 
1609 
16 10 
1612 
1613 
16 14 
1618 
162 1 
1624 
1626 
1628 
1632 
1634 
1637 
1638 
1642 
1644 
1645 

- 

TABLE' C-2 

TRUCK U)G--OVERBROOK COOP ELEVATOR--RUN Z - E L W S ~  
Date - 06128175 

Grain - Wheat 

Time 
Out  

1459 
1506 
1508 
1512 
1514 
1516 
1519 
1523 
1530 
1532 
1534 
1537 
154 1 
1545 
1547 
1555 
1556 
1558 
160 1 
1603 
1607 
1608 
16 10 
1614 
1615 
1617 
16 19 
1622 
1624 
1626 
1627 
1631 
1635 
1639 
1642 
1646 
1648 
1649 
1653 
1655 

- 

Truck 
Weight 
In ( l b )  

8,990 
28,600 
9,390 

32,280 
10,270 
26,110 
22,660 
26,160 

9,,260 
21,000 
23,910 

7,040 
30,070 
25,250 
21,400 
29,730 
16,460 
27,100 
28,780 
20,170 
25,710 

7,210 
17,550 
16,630 
13,630 
9,650 

18,080 
21,810 
21,410 
10,020 
7,570 

2 1 , 990 
31,560 
16,070 
20,920 
29,760 
28,830 
26,630 
28,270 
23,070 

Truck 
Weight 
Out ( l b )  

4,680 
10,360 
4,970 

10,270 
5,220 

10,670 
6,930 
9,320 
5,090 

10,110 
9,120 
4,100 

8,440 
7 , 660 

11,090 
6,670 
9,450 

10,550 
7,420 

10,330 
4,240 
8,130 
6,330 
5,860 
5,640 

10,330 
9,270 
9,840 
4,820 
4,250 

10,160 
9,980 
6,230 
8,600 
9,840 
9,870 

10,740 
10,780 
8,950 

10,110 
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Grain  
Weight 
m 

4,310 
18,240 
4,420 

5 , 050 
15,440 
15,730 
16,840 
4,170 

10,890 
14,790 

2,940 
19,960 
16,810 
13,740 
18,640 
9,790 

17,650 
18,230 
12,750 
15,380 

2,970 
9,420 

10,300 
7,770 
4,010 
7,750 

12,540 
11,570 

5,200 
3,320 

11,830 
21,580 

9,840 
12,320 
19,920 
18,960 
15,890 
17,490 
14,120 

22.,0 10 

Pe rcen t  
Grain 

Moisture 

15.6 
15.3 
14.9 
17.3 
15.4 
13.8 
14.3 
15.1 
15.1 
14.0 
14.5 
12.8 
14.0 
14.6 
15.4 
13.6 
13.5 
13.8 
15.1 
14.1 
14.1 
15.1 
14.0 
14.7 
13.9 
14.7 
13.9 
15.2 
14.8 
13.2 
15.9 
14.1 
13.8 
14.3 
13.8 
14.0 
14.5 
15.0 
15.8 
15.0 



Truck T i m e  T i m e  
No.- b /  In  Out 

4 1 ( t )  1648 1657 
4 2 ( t )  1652 1659 
4 3 ( t )  1653 1701 
4 4 ( t )  1655 1703 
45(p) 1657 1705 
46(p) 1700 1706 
47(p) 1706 1710 
48(p) 1708 1712 
49(p) 1709 1715 
50(p) 1713 1717 
5 1 ( t )  1714 1719 
5 2 ( t )  1719 1723 
5 3 ( t )  1 7 2 2  1725 
5 4 ( t )  1727 1731 
55(p) 1727 1732 
5 6 ( t )  1731 

- - -  

TABLE C-2 (Concluded) 

Truck 
Weight 
I n  ( l b l  

28,130 
25,520 
22,700 
11,740 
8,720 
8,960 

12,050 
8,610 

12,190 
10,680 
26,900 
21,980 
21,430 
24,990 

7,120 
25,630 

Truck 
Weight 

Out ( l b )  

9,990 
8,740 
8,650 
5,310 
4,790 
5,100 
5,040 
4,770 
5,400 
4,830 

10,430 
7,100 
7,560 
8,580 
4,260 

Grain 
Weight 
L2L.L 

18,140 
16,880 
14,050 
6,430 
3,930 
3,860 
7,010 
3,840 
6,790 
5,850 

16,470 
14,880 
13,870 
16,410 

2,860 

Pe rcen t  
Grain 

Mois ture  Notes 

15.2 
13.7 - d/  
13.5 - d/  
13.6 - d/  
14.4 
14.4 
13.9 - e l  
14.7 
15.1 
13.0 - d/ 
13.2 - d/ 
14.2 - d/ 
14.0 - d/  
14.9 - d/  
14.0 - d/ 
15.8 - d/  

- a /  - b/  p = pickup, t = t ruck .  
- c/ 

- d/  Not sampled. 
- e/ - €1 Not sampled--port change. 

ELW= E leva to r  Leg, wheat. 

Only wheat > 14% mois ture  dumped i n  west p i t  and l e g  except where 
noted. 

Dumped i n  w e s t  p i t .  
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TABLE C-3 

a /  TRUCK LOG--OVERBROOK COOP ELEVATOR-- RUN 3-TDW- 
Date - 06/30/75 

Grain - Wheat 

Truck Time Time 
~ o b l  I n ’  Out - - -  
l(t) 1136 1140 
2(t) 1143 1150 
3 ( t )  1153 1154 
4(p)  1225 1228 
5(p) 1240 1243 
6(p) 1254 1258 

1305 1308 
7 ( p )  8(P) 1306 1309 
9 ( t )  1308 1313 

l O ( t )  1320 1325 
l l ( t )  1333 1340 
12(p) 1342 1346 
13(p) 1350 1354 
1 4 ( t )  1351 1355 
1 5 ( t )  1352 1359 
16(t) 1357 1401 
1 7 ( t )  1404 1410 
18(p) 1406 1415 
19(p) 1407 1417 
2O(p) 1410 1419 
2 1 ( t )  1411 1426 
2 2 ( t )  1424 1430 
2 3 ( t )  1427 1432 
2 4 ( t )  1429 1434 
2 5 ( t )  1436 1441 
26(p) 1438 1445 
2 7 ( t )  1449 1455 
2 8 ( t )  1454 1459 
29( t )  1458 1505 
3 0 ( t )  1502 1508 
31(p) 1504 1512 
3 2 ( t )  1510 1515 
33(p) 1511 1517 
34(p) 1513 1517 
3 5 ( t )  1514 1519 
3 6 ( t )  1517 1522 
37(p) 1521 1525 

Truck 
Weight 
I n  ( l b )  

15,520 
26,550 
26,800 
10,150 
10,490 
11,470 
10,740 

7,910 
26,510 
21,620 
25,590 
10,290 

9,290 
28,660 
24,230 
30,540 
24,870 
10,010 

8,210 
9,300 

24,570 
21,450 
19,330 
19,150 
13,430 
10,630 
25,760 
24,540 
20,220 
13,190 
9,860 

19,810 
9,430 
9,280 
9,420 

30,440 
8,100 

Truck 
Weight 

Out ( l b )  

9,090 
8,470 
8,510 
4,780 
5,290 
5,600 
4,750 
4,780 

10,040 
10,680 
4,800 . 
4,570 
9,820 

10,530 
10,700 
10,260 
5,260 
4,190 
5,200 
8,390 

10,780 
10,160 
7,000 
6,630 
4,760 
9,620 
9,150 
8,990 
6,420 
4,830 
7,270 
4,840 
4,770 
5,310 

11,130 
4,570 

7,870 
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Grain 
Weight 
0 

6,430 
18,080 
18,290 
5,370 
5,200 
5,870 
5,990 
3,130 

18,640 
11,580 
14,910 
5,490 
4,720 

18,840 
13,700 
19,840 
14,610 
4,750 
4,020 
4,100 

16,180 
10,670 

9,170 
12,150 
6,800 
5,870 

16,140 
15,390 
11,230 

6,770 
5,030 

12,540 
4,590 
4,560 
4,110 

19,310 
3,530 

Pe rcen t  
Grain 

Mois ture  

12.1 
14 .4  
13.2 
14.9 
15.7 
13.9 
14.9 
13.6 
13.2 
13 .4  
15 .8  
14.3 
14 .4  
11 .2  
19.6 
1 5 . 1  
14.8 
13.9 
13.2 
14.4 
15.6 
14.3 
13 .8  
13.8 
13.0 
1 3 . 2  
13 .4  
11.9 
16 .5  
12 .8  
13.9 
14.2 
13.9 
14 .3  
13.3 
13.7 
13.0 



Truck Time Time 
In  Out 

1522 1526 
1524 1530 
1526 1533 
1527 1535 
1530 1538 
1532 1540 
1534 1542 
1537 1545 
1540 1546 
1541 1547 
1542 1548 
1544 . 1551 
1550 

- -  

TABLE C-3 (Concluded) 

Truck T.ruck Grain 
Weight Weight Weight 
I n  (lb) O u t  (lb) a 
22,130 
15,260 
22,390 
12,620 
27,260 
12,350 
39,810 
8,000 
10,960 
9,920 
29,'610 
25,780 
19,950 

6,880 
8,010 
10,620 
9,430 
10,390 
6,970 
14,660 
4,230 
4,790 
4,640 
9,860 
9,790 

15,250 
7,250 

11,770 
3,190 
16,870 
5,380 
25,150 
3,770 
6,170 
5,280 
19,750 
15,990 

P e r c e n t  
Grain 

Moisture  

14.5 
15.7 
13.8 
12.7 
15.3 
14.5 
13.6 
12.4 
13.4 
13.4 
13.4 
14.7 
12.9 

- a /  - b/ p - pickup, t = t ruck.  
- c/ Nor. sampled. 
- d/ Only wheat > 14% mois ture  dumped in  e a s t  p i t  u n l e s s  noted.  
- e /  Dumped i n  e a s t  p i t .  

T D W =  Truck Dump Hopper, wheat. 

I 
l 
a 
I 
1 
li 
1 
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1 
I 

Time 
In  

1640 
1643 
1646 
1654 
1701 
1703 
1705 
1710 
1711 
1712 
1715 
1718 
1719 
17 20 
1722 
17 24 
17 26 
1729 
1733 
1735 
1736 
1737 
1739 
1750 
1756 
1757 
1801 
1802 
1808 
1810 
1814 
1817 
1818 
1820 
1823 
1825 
1827 

- 

TABLE C-4 

a /  TRUCK MG--OVERBROOK COOP ELEVATOR--RUN 4-ELW 
Date - 06/30/75  

Grain - Wheat 

,I 
i 
I 
1 
t 
I I 
I 
a 
1 
i 
Y 
1 
6 
1 
T 
1 
I 

Time 
o u t  

1645 
1650 
1651 
1659 
1706 
1707 
1710 
1712 
1714 
1716 
17 20 
1722 
17 25 
17 27 
17 29 
1730 
1731 
1733 
1738 
1739 
1740 
1745 
1747 
1754 
1759 
1803 
1804 
1806 
1812 
1815 
1818 
1820 
1823 
1827 
1830 
1833 
1834 

- 

Truck 
Weight 
In  ( l b )  

25,700 
27,790 
25,100 
25,360 
25,410 
9,890 
8,530 

11,000 
10,270 
16,580 
17,500 
20,010 
19,920 
25,520 
14,540 
23,000 
16,230 
27,220 
21,460 
24,830 
22,050 
10,430 
9,800 

21,700 
9,530 

14,270 
11,060 
21,570 
16,360 
17,990 
28,250 
24,780 
31,060 
40,290 
29,690 
9,450 

26,920 

Truck 
Weight 

O u t  ( l b )  

9,790 
10,850 
8,660 
9,670 
9,150 
5,150 
4,220 
5,130 
5,000 

10,110 
9,840 
7,590 
7,590 
9,320 
6,390 

10,280 
6,010 
8,530 

14,610 
9,760 
7,450 
4,760 
5 ,260  

10,170 
4,630 
6,910 
4,740 
8,920 
6,180 
7,480 

10,480 
10,550 
10,730 
12,710 
10,730 
4,810 

11,080 
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Gra in  
Weight 
L2.L 
15,910 
16,940 
16,440 
15,690 
16,260 
4,740 
4,310 
5,870 
5,270 
6,470 
7,660 

12,620 
12,330 
16,200 

8,150 
12,720 
10,220 
18,690 

6,850 
15,070 
14,600 

5,670 
4,740 

11,530 
4,900 
7,360 
6,320 

12,450 
10,180 
10,510 
17,770 
14,230 
20,350 
27,580 
18,960 
4,640 

15,840 

Percent  
Grain 

Moisture 

13.3 
16 .8  
13.3 
14.9 
14.3 
13.5 
11.9 
13.5 
13.4 
12.6 
13.3 
13.0 
13.5 
16.4 
12.6 
11.6 
13.4 
13.5 
13 .8  
13.5 
12.7 
13.0 
12.9 
13.0 
12 .8  
12 .8  
12.5 
14.5 
13.5 
12.7 
14.5 
15 .3  
13.1 
13.4 
13.2 
12.2 
12 .4  



Time 
In  

1829 
1838 
1839 
1842 
1844 
1847 
1850 
1901 
1902 
1903 
1904 
1905 
1909 
1914 
1915 
1919 
1920 
19 25 
1927 
19 28 

- 
Time 
o u t  

1839 
1842 
1844 
1847 
1850 
1851 
1852 
1905 
1911 
1912 
1916 
1916 
1917 
19 20 
1921 
19 23 
19 25 

- 

TABLE C-4 (Concluded) 

Truck 
Weight 
I n  ( l b )  

13,200 
8,690 

22,830 
27,400 
17,660 

9,480 
28,420 
11,260 
35,520 
20,060 
10,730 
28,870 
11,040 
29,630 
26,930 
10,800 
10,480 
24,770 

9,860 
27,160 

Truck 
Weight 

Out ( l b l  

10,280 
4,760 
7,430 
9,110 
8 ,630  
4,940 
9,880 
5,280 

14,080 
7,240 
5,090 

10,390 
4,780 
9,630 

10,570. 
5,240 
4,530 

Grain 
Weight 
115?L 

2,920 
3,930 

15,400 
18,290 

9,030 
4,540 

18,540 
5,980 

21,440 
12,820 
5,640 

18,480 
6,260 

16,360 
5,560 
5,950 

20,000 

P e r c e n t  
Grain 

Mois ture  Notes 

11.8 
13.1 
12.5 
11.6 
13.0 
13.0 
12.0 
12.7 
12.6 
1 2 . 2  - d /  
12.7 - d /  
13.3 - d l  

13.5 - d /  

12.5 - d /  
12.5 - d l  
13.0 - d /  

- d l  

12.5 - d l  

12.7 - d l  

12 .8  - a /  

- a /  
b l  p = pickup, t = t ruck .  
- c/ 

- d l  Not sampled. 
- e/ - f l  Not sampled--port change. 

ELW = E l e v a t o r  Leg, wheat. 

Only wheat S 14% mois tu re  dumped i n  west p i t  and l e g  except  as 
- .  

noted. 

Dumped i n  west p i t .  
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TABLE C-5 

a /  TRUCK LOG--0VERBROOK COOP ELEVATOR--RUN 5-ELM- 
Date - 10/07/75 

Grain - Milo 

Truck Truck Grain Pe rcen t  
Time Time Weight Weight Weight Grain 

Out ' In ( l b )  Out ( l b )  ( l b )  Mois ture  - I n  - 
1330 
1354 
1406 
1409 
1410 
1414 
1415 
1417. 
1427 
1428 
1438 
1452 
1500 
1508 
1521 
1530 
1532 
1541 
1545 
1546 
1547 
1549 
1551 
1620 

1334 
1400 
1411 
1415 
1416 
1423 
1424 
1425 
1434 
1436 
1443 
1458 
1509 
1514 
1534 
1540 
1542 
1544 
1548 
1550 
1552 
1557 
1600 
1627 

11,850 
21,210 
18,490 
26,440 
21,300 
27,900 
.28,880 

8,810 
24,700 
11,350 
17,340 
28,880 
11,770 
28,740 
25,890 

7,630 
28,010 

8,840 
29,140 
22,710 
25,290 
15,340 
30,910 

9,920 

5,900 
8,060 

10,150 
9,820 
9,270 

10,480 
10,380 

4,770 
10,080 
4,970 
5,980 
'9,100 
5,940 
9,740 
9,890 
4,210 

10,140 
4,760 

10,830 
8,950 
9,230 
8,590 

13,040 

- a /  
- b/  p = pickup, t - t ruck .  
- e /  Not sampled. 
- d/  
- e/ 
- f /  Not sampled - soybeans. 
&/ Not sampled - corn. 

E L N =  E leva to r  Leg, milo. 

Not sampled - probe t i p  blockage. 
Not sampled - p o r t  change. 
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5,950 

8,340 
16,620 
12,030 
17,420 
18,500 
4,040 

14,620 
6,380 

11,360 
19,780 
5,830 

19,000 
16,000 
3,420 

17,870 
4,080 

18,310 
13,760 
16,060 
6,750 

17,870 

i3 ,  150 
16.3 
15.3 
15.5 
15.1 
15.6 
16.9 
17.3 
14.5 
13.6 
16.3 
14.0 
15.3 
16.1 
10.1 
13.8 
11.7 
13.7 
14.0 
15.6 
16.6 
14.5 
11.1 
15.0 
15.4 



T i m e  
I n  

1157 
1212 
1233 
1245 
1304 
1313 
1316 
1325 
1344 
1350 
1407 
1417 
1432 
1445 
1447 
1448 
1452 
1457 
1500 
1503 
1510 
1513 
1518 
1525 
1526 
1527 
1529 
1532 
1534 

- 

TABLE C-6 

a /  TRUCK LOG--0VERBROOK COOP ELEVATOR--RUN 6-ELM- 
Date - 10108175 

Grain - Milo 

Time 
o u t  

1200 
1218 
1237 
1249 
1312 
1317 
1322 
1330 
1351 
1354 
1412 
1422 
1441 
1454 
1455 
1456 
1459 
1505 
1506 
1511 
1515 
1520 
1524 
1530 
1533 

- 

Truck 
Weight 
I n  ( l b )  

31,850 
29,300 
17,220 
20,740 
25,440 
10,150 
24,090 
17,070 
15,980 
10,410 
20,880 
19,540 
30,740 
11,800 
12,270 
26,010 
24,240 
17,590 
10,450 
30,510 
27,730 
25,100 
22,880 
10,320 
8,750 

14,120 
20,610 

9,490 
21,270 

Truck 
Weight 

Out ( l b )  

15,780 
9,260 
6,010 
8,080 
9,120 
4,920 
9,160 
7,560 
7,720 
4,930 
8,080 
8,010 

15,580 
5,510 
7,670 
8,470 

10,320 
6,000 
5,290 

10,350 
10,620 

9,270 
8,090 
4,780 
4,940 

Grain 
Weight 
A L L  
16,070 
20,040 
11,210 
12,660 
16,320 
5,230 

14,930 
9,510 
8,620 
5,480 

12,800 
11,530 
15,160 
6,290 
4,600 

17,540 
13,920 

9,590 
5,160 

20,160 
17,110 
15,830 
14,790 
5,540 
3,810 

- a /  - b/ p = pickup, t = truck. - c /  Not sampled - soybeans. 
- d l  Not sampled - corn. 
- e l  Held i n  t ruck  dump hopper u n t i l  n e x t  t r u c k  a r r i v e d .  
- f /  Not sampled - p o r t  change. 
g/ Not sampled. 

ELM = Eleva to r  Leg, milo.  

6 4  

Pe rcen t  
Grain 

Moisture Notes 

16.8 
17.2 
15.3 
16.1 
12.5 - c l  
17.0 - d/  
11.9 - c l  
13.3 - e l  
20.2 
15.9 
15.9 - €1 
15.1 - e l  
15.6 
11.8 - c /  
11.5 c l  
14.9 
11.2 - c l  
14.7 
15.5 
10.9 - c l  
16.7 
17.2 
16.3 
10.4 c l  

17.7 91 
13.0 C I  

91 

16.3 81 

15.2 2 



TABLE C-7 

a /  TRUCK LOG--0VERBROOK COOP ELEVATOR--RUN 7-ELM- 
Date - 10 /08 /75  

Grain - Milo 

Truck Truck Gra in  Percent 
Time Time Weight Weight Weight Grain 
- I n  Ouf In  ( l b )  Out ( l b )  ( l b )  Mois ture  Notes 

1623 1628 
1632 1636 
1643 1646 
1645 1652 
1649 1655 
1650 1658 
1654 1700 
1701 1709 
1714 1717 
1715 1721 
1720 1725 
1722 1728 
1726 1731 
1730 1732 

17,290 
11,290 
7,070 

10,160 
22,270 
21,740 
30,280 
30,970 
21,580 
15,990 
28,180 
19,890 
7,810 

23,540 

8,000 
4,940 
5,020 
4,890 
9,110 

10,000 
9,550 

15,750 
8,140 
7,000 

10,160 
8,110 
5,900 

10,270 

9,290 
6,350 
2,050 
5,270 

13,160 
11,740 
20,730 
15,220 
13,440 
8,990 

18,020 
11,780 

1,910 
13,270 

15.8 
14.3 
23.9 
14.9 

13.0 

16.3 
15.0 

0.0 - c/  

13.8 - d/ 

0.0 - cl 
1.0 - c l  

18.2 
18.4 
18.8 

- a /  - b/  - c/ 
- d/ 

ELM= E leva to r  Leg, milo.  
p = pickup, t = t ruck .  
Not sampled - soybeans. 
P o r t  change ( d u r a t i o n  1 min) du r ing  this t r u c k ;  one-half  t r a i n  weight 

c r e d i t e d  t o  each p o r t .  
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Time 
I n  

1247 
1255 
1258 
1305 
1307 
1323 
1333 
1345 
1349 
1407 
141 1 
1416 
1420 
1424 
1426 
1430 
1434 
1436 
1439 
1440 
1444 
1446 
1453 
1455 
1456 
1509 
1511 
1513 
1519 
1520 
1523 
1526 
1531 
1535 
1538 
1540 
1541 

- 

TABLE C - 8  

a /  TRUCK LOG--0VERBROOK COOP ELEVATOR--RUN 8-EL? 
Date - 10/20-21/75 

Grain - Soybeans 

I 

E 
1. 
t 
I 
P 
E 
1 
I 
E 
I 
I 
E 
T 
‘I 
t 
I 
I 

i 

Time 
O u t  

1253 
1305 
1310 
1312 
1315 
1330 
1336 
1352 
1355 
1413 
1417 
1423 
1425 
1429 
1430 
1435 
1438 
1443 
1445 
1447 
1450 
1455 
1458 
1500 
1503 
1718 
1517 
1518 
1525 
1529 
1530 
1536 
1552 
1538 
1548 
1550 
1555 

- 

Truck 
Weight 
I n  ( l b )  

11,760 
18,720 
27,660 
32,650 
10,770 
12,160 
22,230 
22,900 
28,770 
11,910 
23,050 
32,640 
10,140 
9 , 000 
8,990 
9 , 090 
7,380 
7,320 

20,430 
8,220 

27,840 
13 , 480 
21,170 
10,300 
21,700 

6,730 
21,390 

8,800 
27,330 
14,100 
10,390 
15,500 
6,340 

32,290 
19,580 
28,540 
11,210 

Truck 
Weight 

Out ( l b )  

5,240 
8,230 
9,730 

10,340 
5,340 
5,230 
8,170 

10,400 
9,050 
5,230 
9,710 

10,240 
4,790 
4,630 
4,490 
5,340 
4,630 
5,040 
9,290 
4,960 
9,790 
6,450 
7,960 
4,600 
7,810 
3,920 

10,160 
5,030 
9,030 
7,000 
5,330 
6,250 
4,720 

10,330 
8,250 

10,640 
5,200 
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Grain 
Weight 
A k L  

6,520 
10,490 
17,930 
22,310 

5,430 
6 , 930 

14,060 
12,500 
19,720 
6,680 

13,340 
22 , 400 

5,350 
4,370 
4,500 
3,750 
2,750 
2,280 

11,140 
3,260 

18,050 
7,030 

13,210 
5,700 

13,890 
2,810 

11,230 
3,770 

18,300 
7,100 
5,060 
9,250 
1 , 620 

21,960 
11,330 
17,900 
6,010 

Pe rcen t  
Grain 

Moisture 

14.5 
0.0 

17.9 
14.6 
15.4 
14.6 
0.0 

19.6 
16.9 
16.3 
16.5 
14.4 
17.7 
16.0 
21.5 
0.0 

13.3 
13.5 
18.0 
13.1 
17.6 
13.2 
14.0 
16.0 
17.8 
13.2 

0.0 
15.9 
15.8 
16.8 
0.0 
0.0 

15.7 
0.0 
0.0 

16.9 

0.0 



Time 
I n  

1544 
1546 
1548 
1551 
1553 
1554 
1558 
1601 
1606 
1607 
1628 
1637 
1639 
1640 
1641 
1644 
1646 
1649 
1652 
1659 
1702 
1710 
1714 
1716 
1719 
1722 
1726 
1729 
1729 
1735 
1738 
1747 
1752 
1802 
1115 
1125 
1134 
1156 

- 
Time 
o u t  

1559 
1557 
1600 
1602 
1603 
1604 
1608 
1609 
1612 
1614 
1635 
1643 
1645 
1647 
1648 
1650 
1654 
1655 
1658 
1703 
1710 
1718 
1721 
1718 
1720 
1728 
1731 
1734 
1737 
1741 
1743 
1754 
1757 
1807 
1121 
1132 
1142 
1201 

- 

TABLE C-8 (Concluded) 

Truck 
Weight 
In  ( l b )  

7,980 
5,650 
8,960 

30,850 
6,970 
7,440 

20,560 
27,120 
24,040 
14,820 
18,910 
27,810 
10,060 
7,580 

26,630 
28,620 
11,150 
16,920 
21,960 
12,530 
15,620 
6,170 

22,220 
21,500 
27,510 
19,260 

8,760 
27,620 

8,970 
28,990 
10,650 
8,020 

26,900 
9,570 

21,890 
27,050 
24,290 

9,610 

- a /  ELS= Eleva to r  Leg, soybeans. 
- b l  p = pickup, t = t ruck .  
- c l  - d l  Not sampled. 
- e/ 
- f l  

Not sampled - corn. 

Not sampled - milo. 
Not sampled - p o r t  change. 

Truck 
Weight 

Out ( l b )  

4,300 
4,600 
4,630 

10,380 
5,030 
4,870 

13,140 
9,690 
9,830 
6,260 

10,150 
9 , 290 
4,780 
5,000 
9,660 

6 , 530 
8,560 
8,550 
6,960 
6 , 430 
3,920 
7,960 
7,590 

10,620 
10,360 

5,310 
9,680 
4,610 

10,890 
5., 180 
4,890 
8,400 
4,770 
8,120 

10,140 
9,540 
4,680 

9,010 
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Grain 
Weight 
0 

3,680 
1,050 
4,330 

20,470 
1,940 
2,570 
7 , 420 

17,430 
14,210 
8,560 
8,760 

18,520 
5,280 
2,580 

16,970 
19,610 

4,620 
8,360 

13,410 
5,570 
9,190 
2,250 

14,260 
13,910 
16,890 
8,900 
3,450 

17,940 
4,360 

18,100 
5,470 
3,130 

18,500 
4,800 

13,770 
16,910 
14,750 
4,930 

Percent  
Grain 

Moisture 

12.6 
15.9 
18.6 
15.7 
0.0 

14.5 
0.0 

17.0 
0.0 
0.0 
0.0 

16.4 
15.7 
20.8 
17.0 
15.7 
0.0 
0.0 
0.0 

14.7 
12.5 
13.0 
16.8 
18.4 
0.0 

20.7 
0.0 

15.3 
18.4 
16.3 
14.0 
13.3 
16.2 
15.4 

0.0 
0.0 
0.0 

14.7 



Time 
I n  

1205 
1215 
1220 
1240 
1243 
1244 
1250 
1302 
1309. 
1317 
1327 
1331 
1334 
1339 
1340 
1342 
1357 
1358 
1400 
1413 
1414 
1419 
1422 
1428 
1430 
1434 
1435 
1437 
1441 
1446 
1449 
1452 
1456 
1458 
1459 
1501 
1521 

- 

TABLE C-9 

a l  
TRUCK LOG--0VERBROOK COOP ELEVATOR--RUN 9 -ELS 

Time 
o u t  

1210 
1219 
1225 
1245 
1255 
1256 
1300 
1308 
1314 
1322 
1333 
1338 
1345 
1347 
1347 
1350 
1403 
1409 
1415 
1417 
1420 
1424 
1425 
1433 
1440 
1445 
1445 
1447 
1450 
1454 
1457 
1500 
1503 
1504 
1508 
1510 
1527 

- 
Truck 

Weight 
I n  (lb,) 

23,910 
18,790 
29,120 
28,040 
27,010 
10,640 
21,450 
23,690 
29,740 

9,880 
32,790 
24,550 
28,260 
10,030 
28,180 
27 , 950 
19,970 
39,870 
46,000 
11,450 
8,830 

27,880 
31,380 
24,450 

17,770 
28,780 

8,060 
27 , 740 
13 , 720 
16,130 
21,530 
18,310 
21,610 
17,810 
10,690 
30,320 

21,100 

Truck 
Weight 

Out ( l b )  

10,220 
-6,570 
9,210 

10,150 
9,730 
5,300 
7,900 
8,360 
9,210 
4,940 

10,380 
10,190 

9,960 
4,750 
9,610 
9,840 
7,850 

13,250 
17,690 

8,130 
5,260 
9,840 
9,190 
9,650 

10,300 
8,110 

10,250 
4,590 

8,030 
6,580 
9,360 

10,350 
9,830 
9,940 
5,280 

10,600 

9,700 
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Date - 10/21/75 
Grain - Soybeans 

Grain 
Weight 
ALL 

12,220 
19,910 
17,890 
17,280 
' 5,340 
13,550 
15,330 
20,530 

4,940 
22 , 410 
14,360 
18,300 
5,280 

18,570 
18,110 
12,120 
26,620 
28,310 

3,320 
3,570 

18,040 
22 , 190 
14,800 
10,800 

9,660 
18,530 
3,470 

18,040 
5,690 
9,550 

12,170 
7,960 

11,780 
7,870 
5,410 

19,720 

13,690 

Percent  
Grain 

Moisture 

14.5 
14.0 
15.2 
0.0 

14.8 
17.9 
0.0 

18.5 
14.9 
0.0 

16.8 
13.5 
15.4 
17.8 
14.1 
15.0 
15.6 
15.9 
15.5 
20.4 
0.0 
0.0 

19.9 
20.6 
0.0 
0.0 

13.0 
0.0 

18.2 
18.2 
14.4 
0.0 

16.2 
17.2 
14.5 
14.8 
0.0 



Time 
In  

1522 
1523 
1531 
1533 
1543 
1545 
1546 
1549 
1551 
1552 
1555 
1557 
1604 
1607 
1615 
1623 
1628 
1635 
1639 
1644 
1645 
1649 
1651 
1654 
1650 

- 
Time 
o u t  

1529 
1534 
1537 
1540 
1548 
1553 
1554 
1557 
1600 
1601 
1605 
1609 
1611 
1615 
1621 
1630 
1632 
1640 
1648 
1650 
1652 
1653 
1658 
1701 
1702 

- 

TABLE C-9 (concluded) 

Truck 
Weight 
In  ( l b )  

26,020 
15,880 
28,020 
21,430 
26,630 
16,640 
21,230 
27,360 

8,480 
26,690 

9,890 
23,590 

7,810 

28,330 
46,690 
27,260 
28,660 
26,670 
17,020 
20,040 
18,720 
10,230 
22,370 
13,620 

21,020 

Truck 
Weight 

O u t  ( l b )  

12,870 
9,300 
9,700 

10,130 
10,170 

8,070 
8,880 
8,580 
5,260 
9,840 
4,760 
9,640 
5,070 

10,370 
9,570 

17,440 
9,300 
9,710 

10,130 

10,320 
7,350 
5,280 
7,570 
9,270 

10,200 

- a /  ELS = Eleva to r  Leg, soybeans. 
- b l  p = pickup, t = t ruck .  
- c /  Not sampled - milo. - d t  Not sampled. 
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Grain 
Weight 
0 
13,150 
6,580 

18,320 
11,300 
16,460 

8,570 
12,350 
18,780 
3,220 

16,850 
5,130 

13,950 
2,740 

10,650 
18,760 
29,250 
17,960 
18,950 
16,540 
6,820 
9,720 

11,370 
4,950 

14,800 
4,350 

Pe rcen t  
Grain 

Moisture 

0.0 
12.8 
14.0 
0.0 

14.1 
0.0 

13.7 
14.4 
0.0 

14.0 
15.0 
14.8 
0.0 

18.9 
14.3 
14.3 
0.0 

14.7 
0.0 

13.5 
0.0 

14.3 
17.8 
16.8 
0.0 




