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I INTRODUCTION 

This report  presents the r e s u l t s  of source t e s t ing  performed dur- 
ing the period October 29 t o  3 1 ,  1975, by Midwest Research I n s t i t u t e  (MRI) 
on three a c t i v i t i e s  of the Great Bend Cooperative Association, Elevator B, 
a t  Great Bend, Kansas. Testing f o r  pa r t i cu la t e  emissions was conducted on 
t h e  ducts of the dust emission handling system during periods of grain 
load-out, bin t ransfer ,  and bin loading (venting),  a l l  batch o r  semicontin- 
uous processes. 

A l l  t e s t s  were conducted on the  ducts p r io r  t o  the cyclone con- 
t r o l  device. Tests  were conducted i n  accordance w i t h  the Federal Reoister, 
Vol. 3 6 ,  No. 247,  Par t  11, December 2 3 ,  1971, except as  may be defined 
l a t e r  i n  t h i s  report .  

The following sections of t h i s  report  present: 

1. The summary and discussion of resu l t s ;  

2. The process descr ipt ion and operation; 

3 .  The locat ion of the  sampling points; and 

4 .  The sampling and ana ly t ica l  procedures. 

11. SUMMARY AM) DISCUSSION OF RESULTS 

Table 1 presents a summary of t h e  emission fac tors  and approxi- 
mate catch s i z e  f ract ions f o r  a l l  of the t e s t s .  

A. Soybeans 

Table 2 presents a sumnary of the  pa r t i cu la t e  load r e s u l t s  and 
the calculated emission factors  for  the dust-handling system during soy- 
bean load-out. Data a r e  given only for  the "front half" of the sampling 
t r a i n  a s  specif ied i n  the  referenced Federal Register and i n  the  task  or -  
der. These data a r e  presented as  grains p e r  dry standard cubic foot (gr /  
dscf ) ,  milligrams per normal cubic meter (mg/ncm), pounds per hour ( lb /h r ) ,  
kilograms per hour (kg/hr),  pounds emissions per ton grain handled ( lb / ton) ,  
and kilograms emissions per metric ton grain handled (kg/Mton). Computer 
pr intouts  of the f i e l d  data and reductions a re  found i n  Appendix A. Sample 
calculat ions a re  found i n  Appendix B e  
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Sampling volumes were 31.42 dscf (0 .89  nan) and 30.72 dscf (0.87 
nm).  Values for  the percent i sok ine t i c  sampling r a t e  were 98.5 and 98.6. 

A s  no cbmbustion was involved, no Orsat analyses were performed 
on the gas stream. Ambient a i r  values of 20.97. oxygen, 79.1% nitrogen, 
and 0.01. carbon dioxide and carbon monoxide were used for  the gas s t r e w  
composition. Percent moisture determinations were obtained using a s l i ng  
psychrometer and a psychrometric chart .  The value for  the volume of water 
col lected needed f o r  entry i n t o  the computer program was back-calculated 
from t h i s  percent moisture value using the standard equation. The moisture 
percentage used was 0.677 f o r  both runs. 

Table 3 presents an approximate breakdown of the weight of mate- 
r i a l  co l lec ted  i n  the  probe-cyclone and f i l t e r  for  each run and the approx- 
imate s i z e  f rac t ion  t h i s  weight represents. Information obtained from the 
Research Appliance Company indica tes  t h a t  the cyclone w i l l  r e t a i n  p a r t i c l e s  
grea te r  than 5 p diameter, i r respec t ive  of flow rate.  From t h i s  information, 
it appears t ha t  approximately 9677 of the material  co l lec ted  during the load- 
out t e s t s  i s  of s i z e  grea te r  than 5 p. 

Wheat B* - 
Table 4 presents a summary of the par t icu la te  load r e s u l t s  and 

the  calculated emission fac tors  for  the dust handling system during wheat 
load-out, tunnel b e l t ,  and bin venting operations. Data a re  presented a s  
f o r  soybeans. Computer pr in touts  of the f i e l d  data and reductions a r e  
found i n  Appendix A. Sample calculat ions a re  found i n  Appendix B. 

Sampling volumes ranged f r o m  20.41 dscf (0.58 nan) t o  47.96 dscf 
(1.36 nan). Values for  the percent i sok ine t i c  sampling r a t e  varied from 
97.7 t o  99.5. 

Again, no Orsat values were obtained, ambient a i r  composition 
values being used a s  before. Percent moisture values, as  obtained for  soy- 
beans, ranged from 0.8 t o  1.377. 

Table 5 presents an approximate breakdown of the weight of mate- 
r i a l  col lected i n  the  probe-cyclone and f i l t e r  for  each run and the approx- 
imate s i z e  f rac t ion  t h i s  weight represents.  It appears t h a t  approximately 
9i% of the  mater ia l  col lected during the  load-out t e s t s ,  9PL of the mater ia l  
col lected during the  bin t ransfer  test, and 83% of the mater ia l  col lected 
during the bin vent t e s t s  i s  of s i z e  g rea t e r  than 5 p. 

4 
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C. Corn - 
Table 6 presents  a surmnary of the par t icu la te  load r e s u l t s  and 

the calculated emission fac tors  for  the duct-handling system during corn 
bin t ransfer .  Data a r e  presented a s  for  soybeans. Computer pr in touts  of 
the f i e l d  data and reductions a re  found i n  Appendix A. Sample calculat ions 
a re  found i n  Appendix B. 

Sampling volumes were 28.09 dscf (0.80 nun) and 29.51 dscf (0.84 
ncm). Values f o r  the percent i sokine t ic  sampling r a t e  were 97.9 and 97.8. 

Ambient a i r  composition values were again used, and the percent 
moisture values were 1.5 and 1.2% f o r  the f i r s t  and second runs, respec- 
t ively.  

Table 7 presents the approximate breakdown of the weight of ma- 
t e r i a l  col lected i n  the probe-cyclone and f i l t e r  for  each run and the ap- 
proximate s i z e  f rac t ion  t h i s  weight represents.  I t  appears t ha t  approxi- 
mately 99% of the mater ia l  co l lec ted  during the bin t r ans fe r  t e s t s  is of 
s i ze  greater  than 5 p.  

D. Milo - 
Table 8 presents a surmnary of the par t icu la te  load r e s u l t s  and 

the calculated emission fac tors  for  the dust-handling system during milo 
(grain sorghum) tunnel b e l t  and bin venting operations. Data a r e  presented 
a s  f o r  soybeans. Computer pr in touts  of the f i e l d  data and reductions a r e  
found i n  Appendix A. Sample calculat ions a r e  found i n  Appendix B. 

Sampling volumes ranged from 17.18 dscf (0.49 ncm) t o  28.93 dscf 
(0.82 nun). Values f o r  the percent i sok ine t i c  sampling r a t e  ranged from 
98.0 t o  99.0. 

Ambient a i r  composition values were again used and the percent 
moisture values ranged from 1.2 t o  1.7%. 

Table 9 presents an approximate breakdown of the weight of ma- 
t e r i a l  col lected i n  the  probe-cyclone and f i l t e r  f o r  each run and the ap- 
proximate s i z e  f rac t ion  t h i s  weight represents. It appears tha t  approxi- 
mately 99 and 907. of t he  mater ia t  col lected during the tunnel be l t  and 
bin vent t e s t s ,  respectively,  i s  of s i z e  g rea t e r  than 5 p .  

8 
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111. PROCESS DESCRIPTION AND OPERATION 

The Great Bend Cooperative Association's Elevator B operates a s  
a typ ica l  country grain elevator. It has a storage capacity of 570,000 
bushels of grain. The agr icu l tura l  area t h a t  the elevator serves primarily 
grows four grain crops: wheat, milo (gra in  sorghum), soybeans, and corn. 

A. Process Description 

The elevator  receives grain d i r e c t  from the farmer and immediately 
t ransfers  i t  i n t o  bins.  The grain may be held i n  storage for  the farmer o r  
processed for  s a l e  and shipment t o  a feed m i l l ,  grain m i l l ,  o r  terminal ele- 
vator. The grain may be dr ied a t  the elevator  i f  wet, o r  handled a s  received. 
It also may be t rea ted  chemically i f  wet o r  t o  control insects.  

A schematic diagram of t h e  operation of Elevator B i s  shown i n  
Figure 1. The grain i s  transported by the  farmer t o  the elevator and dumped 
in to  the  truck dump hopper. The elevator legs t ransport  the grain t o  t he  
headhouse where i t  i s  d is t r ibu ted  i n t o  one of the several  bins. Grain may 
a l so  be c i rcu la ted  from bin t o  bin during treatment o r  cooling operations 
u t i l i z i n g  the tunnel b e l t s  and elevator legs. 

Most gra in  handling a c t i v i t i e s  a r e  connected t o  the dust emission 
control system, thought by elevator personnel t o  have been constructed i n  
the mid-1940's. A l l  dust co l lec t ion  points a r e  ducted t o  a c m o n  duct run- 
ning from the  basement area t o  t he  cyclone on the roof. 

The ducting begins a t  the f a r  ends of the tunnel b e l t s  with small 
hoods serving the b e l t  pulleys. The ducts run the length of t he  tunnel b e l t s  
t o  the center  of the elevator building. Along t h i s  length, ducts serving the 
s m a l l  dust hoods a t  each bin tunnel b e l t  drop point jo in  the comnon duct a t  
intervals .  A t  the  center  of t he  elevator  building, ducts serving the eleva- 
t o r  leg boots, leg cross b e l t ,  b e l t  pulleys, and grain sca le  jo in  the common 
duct. The dust duct then runs up the building wall to  the fan a t  the elevator 
leg  head level.  Jus t  below, a t  the ga l le ry  b e l t  l eve l ,  fur ther  ducting joins 
the  system. Two ducts begin a t  the f a r  end of the ga l le ry  b e l t s  a t  the pulley 
hoods. Running the length of the gal lery,  they a re  joined by the bin vent 
duc t s  a t  in te rva ls .  The bin vents a re  d u c t s  inser ted  i n t o  the  bin near the 
grain entry hole ,  f lush  with the bin roof. Other ducts serving the elevator  
leg  t r ans fe r  points  (ga l le ry  b e l t  hoods) a l so  meet the cOmmon duct a t  t h i s  
point. J u s t  before the fan, the duct  serving the one control led elevator  
leg head joins  the system. From the fan, the dust control  ducting is di-  
rected t o  two cyclones i n  pa ra l l e l .  However, as one cyclone i s  almost com- 
p le te ly  f i l l e d  with dust, essent ia l ly  only one cyclone i s  i n  operation. 
The col lected dust i s  trucked t o  l a n d f i l l  but i s  not  weighed o r  estimated 
a s  t o  amount. 
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The dust control  fan i s  run a t  a l l  times tha t  grain handling i s  
taking place. Each separate duct i s  equipped w i t h  a s l i d e  valve so t h a t  
those ducts serving inac t ive  operations may be closed of f ,  providing ade- 
quate a i r  flow for  ac t ive  Operations. 

B. Process Operation 

The purpose of the t e s t s  was t o  measure uncontrolled emission 
leve ls  during normal elevator operation and use these data t o  compute un- 
controlled emission factors .  Standard operation of the elevator  i s  t o  give 
p r i o r i t y  t o  grain load-out operations over grain turning o r  t rea t ing .  Load- 
out operations involve the  tunnel b e l t ,  l eg  cross  b e l t ,  two of the three 
elevator  legs, and the grain scale. The t h i r d  elevator leg may be used t o  
handle grain received by the elevator from farmers, i f  necessary. After 
load-out, t he  tunnel b e l t ,  leg cross b e l t ,  one elevator leg, and ga l le ry  
b e l t  may be used f o r  grain turning (bin t r ans fe r )  used t o  t r e a t ,  aerate ,  
o r  cool s tored grain. 

This p r i o r i t y  system was followed during the t e s t  ser ies .  No 
grain was received during load-out t e s t s .  Every e f fo r t  was made t o  have 
open only those ducts serving ac t ive  operations. The d u s t  ducts used dur- 
ing load-out t e s t s  were those control l ing the bin tunnel b e l t  drop point, 
tunnel b e l t  pulleys, elevator xeg boots, leg cross b e l t ,  and grain scale.  
Those used f o r  the tunnel b e l t  (bin t r ans fe r )  t e s t s  were the same with 
the exclusion of one elevator  leg boot and the grain scale. The bin vent 
t e s t s  involved only tha t  vent serving the bin being f i l l e d .  Figures 2,  3, 
and 4 show schematics of these operations. Note tha t  ne i ther  t he  load-out 
nor the bin t r ans fe r  t e s t s  included e i t h e r  the leg t r ans fe r  points (gal- 
l e ry  b e l t  hoods) o r  lone leg head duct t h a t  a r e  shown meeting the comnon 
duct above the sampling s i t e s  i n  Figure 1. 

Grain handling r a t e s  were obtained from elevator personnel. These 
were approximately 200,000 lb /hr  (90,720 kg/hr) for  load-out operations and 
240,000 lb /hr  (108,860 kg/hr) f o r  bin t r ans fe r  operations. Table 10 presents 
a summary of the grain data versus the  sampling periods. 

Cursory observation of the dust emission control  system indica tes  
a f a i r l y  good capture efficiency. The hoods seem t o  t r a p  most of the dust 
with l i t t l e  entrainment of grain.  No observations could be made on the  
closed systems, such as  the elevator leg, boots and heads. 
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TABLE 10 

SUMMARY OF GRAIN DATA VERSUS SAMPLING TIME 

S amp 1 ing 

Date - Run - 
Soybeans: Load-Out 

LLOS October 29 

2-LOS October 29 

Wheat: Load-Out 

3-LOW October 29 

6-LOW October 31 

Wheat: Tunnel Belt 

4-TBW October 29 

Wheat: Bin Vent 

5 - B W  October 30 

Time - 

0929-0959 
1004-1034 

1054- 11 24 
1127-1157 

1535-1605 
1609-1639 

0903-0933 
0937-1007 

1653-1723 
1727-1757 

0902-0932 
0937-1007 

Duration 
(min) 

30 
30 
60 
- 

30 
30 
60 
- 

30 
30 
60 
- 

30 
30 
60 
- 

30 
30 
60 
- 

30 
30 
60 

19 

Grain Weight 
lb - 

100,000 
100,000 
200,000 
(100 tons)  

100,000 
100,000 
200,000 
(100 tons)  

100,000 
100,000 
200,000 

(100 tons)  

100,000 
100,000 
200,000 

(100 tons)  

120,000 
120,000 
240,000 
(120 tons)  

100,000 
100,000 
200,000 

(100 tons) 

35 

45,360 
45,360 
90,720 

(90.7 Mtons) 

45,360 
45,360 
90,720 

(90.7 Mtons) 

45,360 
45,360 
90,720 

(90.7 Mtons) 

45,360 
45,360 
90,720 

(90.7 Mtons) 

54,430 
54,430 
108,860 

(108.9 Mtons) 

45,360 
45,360 
90,720 

(90.7 Mtons) 
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Date - Run - 
7-BVW October 31  

Corn: Tunnel Belt 

8-TBC October 31  

9-TBC October 31  

Milo: Tunnel Belt 

10-TBM October 31  

12-TBM October 31  

Milo: Bin Vent 

11-BVM October 3 1  

TABLE 10 (Concluded) 

S a p l i n g  
Duration 

T i m e  - 
0902-0907 
0918-0943 
0949-1019 

1200-1205 
1235-1300 
1305-1335 

1349-1419 
142 2- 145 2 

1515-1545 
1549-1619 

1645-1715 
17 19- 1749 

1527-1557 
1603-1633 

(min) 

5 
25 
30 
60 
- 

5 
25 
30 
60 
- 

30 
30 
60 
- 

30 
30 
60 
- 

30 
30 
60 
- 

30 
30  
60 
- 
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Grain WeiRht 
l b  

16,667 
83,333 

100,000 
200,000 
(100 tons)  

- 

20,000 
100,000 
120,000 
240,000 

(120 tons)  

120,000 
120,000 
240,000 

(120 tons)  

120,000 
120,000 
240,000 

(120 tons)  

120,000 
120,000 
240,000 

(120 tons) 

120,000 
120,000 
240,000 

(120 tons)  

ks 
7,560 

37,800 
45,360 
90,720 

(90.7 Mtons) 

9,070 
45,360 
54,430 

108,860 
( 108.9 ' M t  ons ) 

54,430 
54,430 

108,860 
(108.9 Mtons) 

54,430 
54,430 

108,860 
(108.9 Mtons) 

54,430 
54,430 

108,860 
(108.9 Mtons) 

54,430 
54,430 

108,860 
(108.9 Mtons) 
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IV. LOCATION OF SAMPLE POINPS 

Figures 2 and 3 show a schematic of the load-out and tunnel b e l t  
sampling s i t e s ,  respectively. Figure 4 presents a s imilar  layout for  the 
bin vent system. The location of the sampling s i t e s  was i n  accordance with 
Federal Register guidelines. 

Table 11 presents the sampling point locations for  the ducts. 

V. SAMPLING AND ANALYTICAL PROCEDURES 

Par t i cu la t e  samples were taken with Research Appliance Company 
Model 2243 "Stacksamplr" equipment, modified by MRI. Sampling t r a i n  speci- 
f ica t ions  were i n  compliance with the Federal Register, Vol. 36, No. 247, 
Par t  11, December 23, 1971. 

A preliminary veloci ty  t raverse  was made for  each duct. A s ta in-  
l e s s  s t e e l  probe l i n e r  was used f o r  a l l  t e s t s .  Since the gas stream was 
ambient a i r  a t  near ambient temperature, no probe o r  f i l t e r  heaters  were 
used. 

Due t o  space l imitat ions on the bin vent ducts, a right-angle, 
s t a in l e s s  s t e e l  extension w a s  made f o r  use on one traverse.  A s  the  bin 
vent ducts were of small diameter, veloci ty  t raverses  were taken separately 
pr ior  t o  the sampling t raverses  f o r  each t raverse  i n  order  t o  lessen the  
flow disturbances possible from the la rge  pitob i n  the  small duct. 

Sampling times were chosen a s  1 h r  upon the request and approval 
of t he  project  monitor. Five-minute sample times per point were used on 
the load-out and tunnel b e l t  t e s t s  while 7-1/2 min sample times per point 
were used on the  bin vent t e s t s .  

A s  has been mentioned previously i n  the report ,  percent moisture 
values for  the gas stream were obtained using a s l ing  psychraneter and a 
psychrometric chart .  The gas composition of the stream was taken t o  be t h a t  
of ambient a i r .  

Analysis of .  t h e  samples was i n  compiiance w i t h  the referenced 
Federal Register. 
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TABLE 11 

LOCATION OF SAMPLE POINTS 

Load-Out and Tunnel Belt 

Duct ID = 23.75 in. 

Fraction of 
Duct ID 

Point (% ) - 
4.4 

14.7 
29 -5 
70.5 
85 -3 

6 95 -6 

Bin Vent (Wheat) 

Duct ID = 4.0 in. 

1 
2 
3 
4 

Bin Vent (Milo) 

Duct ID = 5.875 in. 

1 
2 
3 
4 

6.7 
25 .O 
75 .O 
93.3 

6.7 
25 .O 
75 .O 
93.3 

22 

Distance From 
Inside Wall 

(in.) 

1-0 
3-112 
7-0 

16-314 
20-114 
22-314 

1-0 
1-114 
2-314 
3-0 

1-0 
1-112 
4-318 
4-718 
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RESULTS OF ANALYSIS - PRINTOUT OF COMPUTER COMPUTATIONS 

23 



1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
‘I 
I 
I 
1 
I 
I 
I 
I 
I’ 

t 
Q 
I- 
e 

0 

0 
. 

o 9 o O 1 c c c w o ~ 9 c I -  ............ 
D O L m S N l t 7 N Q F l - N d  
NC99PYaln90Xl e m 0  
b N Q d O 1 Q D t n t n O 1 O r n  
N N N m N N N N N N N N  

m m m m m m m m m ~ m m  
m ~ m m m m ~ m m m m ~  
-d-d”.-Id-d-d- ............ 
0 0 0 0 0 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 0 0 0  m m m m m m m m m m m m  
............ 

0 

0 
. 

U t  

w o n  
a x a  “?\, 

0 
N 

- 
V I -  n 

* 
N . 
N 
N 
0 

m 
0 

n I 
W 9 
c N a l 
-1 0 
3 4 
W 

* 
m 

n t -  o o o o o o o o o o o o  
L>LL ............ 
W O  e f f i O O N 4 9 0 N N O 9 9  
c n e e t n m m i n e a a a a e  - 0 

0 

0 
I- 
In 
0, 

. -1 I 
a W 

Y u  c 
0 0 0 0 0 0 0 0 0 0 0 0  

m 4 o a a a a a 9 m o e  
. + m a s ~ - * ~ - ~ - + + r n m  
............ 4c-  a 3  

V J  0 
0 

0 + m 
OL 

0 0 0 0 0 0 0 0 0 0 0 0  
b O C U l N O O O U 7 m N l n  m m u . m 4 m Q o o m 4 m  

W c a I 
J z 
3 1 
V U 

~ ~~ ............ 
0 

4 
. 0 0 0 0 0 0 0 0 0 0 0 0  

9 9 ? n o o - f f i o m I - o 4  
. n t n 9 d Q @ u . I - I - O 1 0 0  ............ . .  

c 
4 
a 
a 

0 
0 

m 
I 

. 
4 
4 . 0 0 0 0 0 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 0 0 0  ............ 
m m m m m m m m m m m l n  

- N m Q m Q d N m 4 m @  

z 2 z 2 z z 8% LL: ILI w % iL‘ 

m 
N 

0 

0 
In 
. 

24 



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

Ln 
W 
3 
-I 

> 
0 
W 
I- * 
-I 
3 
U 
-t 

u 

z 
4 

4 
e * 
w 
t 

-I 
3 
0 

c 

a 

a 

n 

a 

a 

I 

a 
a 
CL 

rg * 
r- . 
0 

0 
. 
0 

0 
. 

0, 

0 
N 

m 
4 
m 
m 

m 
0 

m 

. 
m . 
. 
0 
c. . 
r- m 
I- m 

0 
r )  . + 
VI e 
m 

0 

m 
. 
0 
0 . 
m 
! 

m 

m 
4 . 
rG 

0 

0 
m 
. 

w c  m e -  goz 
U cl-- 

Y P -  

t e a  
ULLL 
4 w  
v ) -  

ac- 

t n  
L 3 L L  
w o  

w 

- 

a -  

w > n  
W 2 L  
I- 0 '.. 
s -  

I t  I-z 
z -  oo 
an 

O O O O O O Q O O O C O  ............ 
0 0 0 0 0 0 0 0 0 0 0 0  ............ 
O c . o O o c . o o - n 4 ~  
.+ m m .+ m m v, m m VI m LT. 

o o m m m m o o m m m m  ............ 
N m N C U N N N N W N N N  

0 0 0 0 0 0 0 0 0 0 0 0  ............ 
+ F + U 2 O O d N N N N G  
Q 9 0 9 9 C I - + + * r - +  

0 0 0 0 0 0 0 0 0 0 0 0  ............ 
+tu+ 4 0 9 m ~ 4  
. c ~ + ~ m m m m m m ~ ~ r n  

0 0 0 0 0 0 0 0 0 0 0 0  
I - ~ o o N o - N ~ ~ ~ ~  
r n m + e m ~ m m w m m ~  ............ 

c.r)r( rtddc. 

0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0  

l n l n m m m m m m m m m l n  
............ 
d N m 4 tn 9 c. [\r 0 4 v) .a 

w u I& LU'UW z z 2 2 z z 

25 



P 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

w v n  o 
P W e  

c c z  m n -  
n - 4  

O N *  0 

P 

~ o a  
w u n  o p c -  

+ a -  0 0 0 0 0 0 0 0 0 0 0 0  

I W .  0 0 0 0 0 0 0 0 0 0 0 0  
U t *  x ~ a  w o n  o .ea 9 9 9 9 9 9 9 9 9 9 9 9  a N V I -  

............ 
0 0 0 0 0 0 0 0 0 0 0 0  ............ 
9 0 0 0 - - - N N N f ? m  
0 9 9 9 9 9 9 9 9 9 9 9  

za- 
a w  
U S k  

c+-o 
y r -  

d 
- e  

C J L L  
M O V  r- 
m - 0  
z > n  m 

u: 
w 
3 

?r 
f- 
I 
01 
N 
I 
C 
d 

m k n m o o m o o m 0 0 m  ............ 
N N N N N N N N N m Q N  

z o  
~ t 4 -  m r n U I  
V W N  0 a c  
a = +  32-4 
eaLL m c -  
V I -  

0 0 0 0 0 0 0 0 0 0 0 0  ............ 
N b + n * O N ~ 9 9 0 N  
90~9aar-I-r-r- m -  I 

W 
I- 
a 
cj 0 0 0 0 0 0 0 0 0 0 0 0  

N ~ O U Y - ~ ~ O ~ C O ~  
a 9 r - ~ m n m m m ~ o o  
............ 

d d  

a -  
I Z L  
w... . 

3 
C 
2 
I 

m 
0 0 0 0 0 0 0 0 0 0 0 0  
m o ~ ~ o l n P m o 9 o d  
m m c Q b N - 0 m L n r - b  ............ 
r. dc(dctdc.c(ddr( P1; c( 

N I z 
3 
f: d a - _ _ _ _ _ _  

o n -  c a e m - o m r - N ~ ~ o o o  
J P N  ~ ~ Q O O L ~ ~ C O L - N O  w I 
L 3 .  

.?. z J m 
L O X  

U- 
............ c 

X 

1 
a 

I - 

26 



t 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.L 
d 
f- . e m m W m m 9 d P d Q I +  

m d S N c N Q m S Q I Q I m  
d C * * O d m M N m m -  
c n r n m ~ m m m @ o o a  

m a m a m m m n r n m m m  
m a a m r n a m m m a m ~  

............ 
N N N m m l U m N N m N N  

d-dd-d-d-ddd ............ 
o a o o o o o o o ~ ~ o  
m m m  m o m  m m m m m m  i n m m m m m m m m m m m  

O O O O O O O O O O Q O  

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

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

0 
.* 
0 

V W *  a o a  
w v n  n 

0 

0 
. 

0 

0 
N 

0 
-e 

. 

. 

-ta- 
w r L  
o w  .cc 
V I -  

V X L  
4 w  t c c  m -  

x a -  

u > .  a & =  
w o n  n 

f l  
W 
3 r( 

N + -4 
4 > m 

c m o m m m m m m m m m m  ............ 
N N N N N N N N N N N N  

m 
0 

m 
. 

0 0 0 0 0 0 0 0 0 0 0 0  ............ 
- a N O + 4 + 9 9 9 9 C  
p c u m m a w m m m ~ w ~  

U 
V- l  
ne-  e t a  
a i s  
ac- 
n 3  

0 
d . 
0 
m 
N 

0 0 0 0 0 0 0 0 0 0 0 0  ............ 
d 

0 * 
0 
m 
N 

. 
d 

b I- 
0 0 0 0 0 0 0 0 0 0 0 0  
O N ~ O ~ - O O O O Q ~ - N  
N O N F L O F I C O m 6 m N  ............ 
aH”dddddHddd 

a I n .t 

0 0 0 0 0 0 0 0 0 0 0 0  
m d C o o m O o N 0 9 m  m c a N - Q I  tu 1-6 mu- m ............ m 

m 
. o a -  

QA r -4 r o s  
V -  

0 
0, 

m 
. 
I 

r o  
v v .x u a s  e > .  
V I -  - 
111 m 

m 
0 
N 

. 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0  

L n ~ m m m l n m m m m m m  
............ 

d N m * m 9 d W 0 d L O 9  

s w w w i i L z i z z z z  

6 l A O  
z w s  

I C  c z  lz- 
00 n o  

0 . 
d 
9 

2 7  



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

v! 
w 

W 
c a I 

e 
X 

P 
a 

-cc: . 
a 

a 
UNl- 0 
K O L L  
w v n  o 
n a+-- 

-la - 0 0 0  0 0 0  o o o  0 0 0  o o 0 0  V > *  w x  LL ................ 
a w x  s w w .  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
w o a  0 .C ”- m m m m m m m m m m m in In m u? m a N V I -  

’rn- ~ O ~ O O O O O O ~ ~ O O ~ ~ ~  vxb. ................ 
a w  N N N ~ N N N N O O O O O O O O  
++ -a  m m m m m m m m a ~ a a e a a a  
V I -  

w 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

a -  m m m m m m m m m m m . a m m m m  

- 
Z”X ................ 
x > -  -~ 
c -  
a t -  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
X > L  ................ 
W O  N N O V I 9 0 0 - + 9 + U O N b d  
I- 0 m m * n m m m a a a e a a c - r - +  

a - o o o o o o o o o o o o o o o o  
I Z \ L  ................ 
W -  e + - 9 O m N 9 + N m N + m O N N  
e a m a g ~ r - m s m a ~ a m m ~ o o o  - d - 4  

u - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
c 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

- 

A T N  m m m m - - a - + U m m m m m m  -~ 
y I ................ 
0 W N N W N N W N N N N N N N N N  - - 

Y C O  
V U &  9 
u a x  
t w .  N 
V I -  I 

a 
L 
a 
W 

w -  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
I 2  O m m o 0 m m 0 0 m ~ 0 0 ~ m 0  - *  ................ 
+ S  U l N N I n U l N N l n U I N N m l n & & m  - 



t 
I' 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

* 
W 
3 
-I 
U 
w 

W c 
a 
-l 
3 u 
-l a u 
0 z a 
4 
c 

a 

a 
n 
w 
I- 
4 
-l 
3 
V 

c 
K 
4 
1 

- 

5 
4 + . 
0 . 
0 

0 

0 
. 

01 

0 
N 

m 
I- 

9 
in 
d 

m 
0 

m 

. 

. 

. 
0 
0, . 
01 m 
9 
I 

0 
P 
0 m 
9 

. 
d 

m 
rg 
. 
0 
01 . 
m 
I 

u 
I- 

I- 
N 

. 
0 . 
d 
9 

29 

0 0 0 0 0 0 0 5 0 0 0 0  ............ 
d d - I d I d d - - - d  

VI n $I m ul m In '3 v1 m VI In 

O O O O O O O O O O O O  

(u m m m m m 0 m .s m m 7l 
9 9 4 9 9 9 u Y 9 9 9 9 9  

............ 
0 0 0 0 0 0 0 0 0 0 0 0  ............ 
N N C U R i t U N N N N N N N  

3 0 0 0 0 0 0 0 0 0 0 0  ............ 
9 9 9 9 9 .O I- + + I-IC I- 
= ~ o ~ m t n r g o ~ ~ ~ n a r n  

0 0 0 0 0 0 0 0 0 0 0 0  ............ 
o (u 9 m o u (0 VI m 4 m '0 
a a u ~ r - a m - m a ~ e o  

0 0 0 0 0 0 0 0 0 0 0 0  
r g P 6 I - d o o 4 m u l r - 9 m  
m o ~ + m ~ m o ~ m n -  ............ 
0 0 0 0 0 0 0 0 0 0 0 0  
d - o O m m m N r - o I n m  
9 I - ? o m a ? I n r - a - m I -  ............ 

d c. 

m ~ o m u - r n ~ ~ m & m  
m u o m 9 I n r - N O o N m  ............ 
0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0  



1 
1.' 
I 
1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.x 
W 
3 
-t 
a 
> 
a 

a 
W 
c 
2 
2 
V 
-1 
a 
V 

z 
4 

4 
e 
4 
0 

W c 
a 
-1 
3 
V 

I- 

4: 

n 

1 

a 
a 

a 
m 
I: . 
0 

0 
. 

0 

0 
. 
e 
0 
N 

0 
0 . 
CL 

d 

. 
OI 

0 
0 . 
0 
d . 
m e m 

0 
1 . 
(1 
01 m 

+ . 
r 

0 
9 
e 

N 
1 

U 
r- 
+ 
N 

. 
C . 
1 
9 

N N N N d d C ! i N N N N N N N N  ................ 
m m m U 7 V I ~ m m m m V I m l n V I r n u l  
N N N N N N N N N N N N N N N N  
- d m - d - d d d - d d 4 + - #  ................ 
0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0  ................ 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
m V I l n r n m V I m V I V I V I m m l n m V I ! n  

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  ................ 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  ................ 
dNNNNNNNdr ) r )+NNNN 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

O O - d N u m I - O O - N u 4 u l m  
999999999++ I - I - I - f -+  

................ 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  ................ 
H ~ ~ I - N ~ Q - + - - N s + ~ ~  ~ s a s + + + ; + m a m m m m m  

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
9 9 0 0 * 6 9 9 9 0 0 0 0 0 0 0  
m m 4 u * + b * * b u b * * Q J  ................ 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
l n m m m 9 9 ~ r - m m V I m m m V I m  ................ 
dddd&r)ddddd4r)dd.-  

N W ~ ~ O ~ ~ - - L J ~ O I - U ~ U D -  
r n m m m m ~ ~ o - m m m ~ m ~ ~  
N ~ u ~ ~ ~ o N u ~ v I I - ~ : o - ~  
................ 
~ e P m m e O o 0 0 0 0 0 ~ ~ d  
CI - d r )  1 d N N (u N N N N N N N 

O O O O O O O O O O O O O O O O  
0 m m 0 0 m V I 0 0 ~ m o O m m o  
LF. N N VI U7 N N VI u1 N N VI VI N N 

d - N N m m b U r - " m m * u  

2 2 z 2 z 2 2 2 I IC 3 3 3 3 3 :< 

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

30 



~ 

b 

9 c . 
v >  
a c a  
w v n  
n 

aoo: 
n 

O N *  

w v 3  

0 

0 
. 

U-r 

O P Z  
5 -  

m - -  

no-- 
0 

0 
. ............ 

0 0 0 0 0 0 0 0 0 0 0 0  ............ 
N N N N N N N N N N N N  
M M m M u i U I m u i m m u i u i  

o >  
KNIZ: 
w o n  

m 
0 
tu 
. 

n 
0 0 0 0 0 0 0 0 0 0 0 0  

rn rnrn ui ui m in m v) m v) UI 
9 9 9 9 9 9 9 9 9 4 4 *  

............ m 

m 

0) 

m 
. v) 

w 
3 
d 
4 > 

4 

W 
0 

m 
. 0 0 0 0 0 0 0 0 0 0 0 0  ............ 

N N N N N N N N N N N N  
n 
w 

i 
3 
V 
-1 a 
V 

............ rn m 0 c N 4 9 P 0 F. 4 
Q S I - + I - I - I - + + Q C %  

I 
w 
C 
C - 

0 m m a: . m m m 
N 

n 
a z 

O O O O O O O O O Q O O  ............ 
m O N m U m m N d S O N  

V 
LT: 
c 
I 

m 

a 
a n 
I- 

w 
C 
a 

0 
OI . - 
a0 
0, m 
(rr I 

3 
z 

- 
L i 

3 
0 
c 

0 

0, 
. o n -  

?. 2 -.I 
I O I  

V‘ 

t- 
X 
4 
0 

. .  ............ 
d 

0 
0, . 
m 
I 

L O  
U V N  
a a‘ f 
e > .  
m n  

I n -  
0 V I w  
I W I  
C Z .  
u p -  

m -  
X I .  c w w  

- 

- 
oat. 

a -  
w dk 
W > &  
C C  

L -  
d . IC 

I- 
N 

0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0  ............ 
m t n m m l 0 v ) m m m m m r n  

tc 
C t  0 . 

u? 
9 

a c l  
c o  
o n  

31 



I 
I" 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

.c 
J c . 
0 

0 
e 

a 
U t  
X O P  
w u a  a 
O N *  u o a  
w o o  a 
v *  
X N a  
W O P  
a 

0 . 
0 

0 0 0 0 0 0 0 0 0 0 0 0  ............ 
N N N N N N N N N N (\r N 
I n l n I n m m m m m I n I n m m  

-la- 

.I-$ 

W I L L  
WIAJ 

v) 

0, 

0 
t-u 

. 
0 0 0 0 0 0 0 0 0 0 0 0  ............ 
I n l n 9 9 9 9 9 9 m m m f f i  
9 9 9 9 9 9 9 9 9 9 9 9  

OD 

P 

VI 

. 
0 0 0 0 0 0 0 0 0 0 0 0  ............ 
a---dddd--ad 

m 
0 

m 
. 

0 0 0 0 0 0 0 0 0 0 0 0  

m u e * I n 9 9 c m o o o  
JJ m m z r. 10 n SJ Q Q m . 3  

0 0 0 0 0 0 0 0 0 0 0 0  

g - e 9 0 e m - e F O ~  
m m @ @ o o P o o o - ~  

0 0 0 0 0 0 0 0 0 0 0 0  
o m r n o ~ o ~ ~ o o o o  
N F Q b I n m m O N d m O  ............ 
d d d d  dHdCd 

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

............ 
d d  dddrt4  

0 
m 

C C O  
ac- 
X I E  

03 
9 
0 
m 

u-l 
W I - I  
C O W  
a i =  
<e- a =  

0 
m 
OI 
9 
0 
m 

e 

W + 
I a - J .-. 

U z a a 
0 0 0 0 0 0 0 0 0 0 0 0  

m I n 9 o M m 9 c 5 P @ *  
I n b N O O C O m 9 9 N M  ............ In 

C 
. a -  

20% 
e o  
W L  a .  

I 

I- 
3: 
a a 

I 

Y O  
V V h  

e > .  
( I , -  

a c s  

- 
0 
@ 

m 
I 

. 
d . c 
r- 
N 

0 0 0 0 0 0 0 0 0 0 0 0  
~ a a o o 0 0 0 0 0 0 0  

in - l e  c z  
a- 
00 a a  

0 

In 
9 

. 

32 



r 
l r  
I 
I 
I. 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

vr 
w 
3 
2 

> a 

c 
W c 
4 

4 

W c 
a 

a 

d 
3 
V 
I 

c 
s ~ 

a 
1 

I- 

- .. m 
I- 
t 

I z 
3 
2 

a w a  m m m m ~ m m m m a m m  
m m -  m . x w a m m m a w o r o  

a o a  s e( ............ 
w v a  0 a + -  a 

La- C O O O ~ O O O O O O O  u > 5), W X L  ............ 
w o o  0 .+a m u ) m m n m u ) m G m m m  a N m -  

Y P -  o o o o o o o o o o o o  
V I L  ............ 
-=w m m m m m m m m m m r ~  
+ e o  9 9 9 9 9 9 9 9 9 9 4 9  

V N *  0 0 0 2  - d - - - - - d - a - -  

a:Nu G W  N N N W , U N N N N N N N  

m -  

2 . 4 -  m 
v w r c  0 

ca(L m x -  
a x +  

0.J 0 

V-l Q -e- r- c a w  e 
U t L  0. 
4 c -  u) a =  m 

z .. a o o o o o o o o o o o o  

-us ............ 
a > -  a: N N N N N N N N N N N N  

c -  
n c -  o o o o o o o o o o o o  
f 3 t L  ............ 
w o  e a e f - m o m m w m m m  
c n m m m m s m m m m s r a  

P - O O O O O Q O Q O O O O  
EZLL ............ 
k k -  m ~ . o N u m 0 o O O N u )  
I- n m m m c o o o ~ ~ o o ~  

- 
~ c ( c . c ( - c I I ~ -  - 

a - 0 0 0 0 0 0 0 0 0 0 0 0  
oa- c 0 l - f - 0 0 - 0 4 ~ ~ 0 0 m  
.A 2 -1 f- - I P N  m a a r n m m m a f - o o a  
I O =  w I ............ 

V -  n .  I -  

0 . 
I . .  

33 



1 
i’ 
I 
I 
I 
I 

- 

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

a 
a 
5 

a 
v > =  
U U P  0 

O r v t  0 

~ o a  
a 

a o a  
w u o  o 
a da- C O O O O O C Q O O O O O C O O  w = k  ................ 

9b.I N N N N N N N N N N N N N N N N  
u > m  
atuu 
w o n  o N a 

- e n  m m m m m m m m m ~ q m m m m m m  

- z 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  -,I ................ 
4 . 2 .  ,4ddddd44ddddH4dd 

Z = ) L  ................ 
K > W  
I - -  

a+- o o o o o o o o o o o o o o o o  

- c- a v w + w + c t - + + + + m a m a c &  

u u  w N Q U 3 O N 0 9 9 J Q 9 Q N P m 9  
’ I- a * l - w + m m m m m ~ m m m m r n m m  

I- o a m d - ~ ~ d e a m e - + a a ~ ~  
m m e 4 m m N N d d N N n m m m  b.I x 

b.IO 0 0 0 N N d ~ ~ m ~ O O N N J U  
ki-0 . a 1 2  - a t -  r( a - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  53 m ................ 

a - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

*I-- r. ................ 
0 .  c( 

0 0 2  
u c - -  9 
t - a w  
a i z  4 

m a 3  

e 
00- 
.-. z -I 4 
x o x  

V -  

e. - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
t o o o o o o o m a ~ n m o o o ~ o o  -la N m m * n  m NN m a  a e m @ m m  N cu g ................ . H d l d d d  H d d d  - 

c1 

34 



f 
I 
I 
I 
I 
I 
I 
I 
I 
1 

0 N 5 m 0 P N ;OH C 0 9 ............ . .  
a 
v > o  
w v t  0 
a o a  0 

n 
U N >  0 a o a  0 
w u n  o n 

............ 
0 0 0 0 0 0 0 0 0 0 0 0  

e * - + * 4 * - + + 9 4 4 *  
m m m m m m l c m l n m m m  
............ u > o ,  

n N 

~ : ( u a  
w o n  o . -  

I n -  
0 0 0 0 0 0 0 0 0 0 0 0  ............ 
9 9 9 9 9 9 9 9 9 9 9 9  
a a m m m s o a m x m a  U. 

Q, 
- i n  

w 
3 
-1 
4 
w f. 0 0 0 0 0 0 0 0 0 0 0 0  ............ 

NNNNNNNNNNNN 

z ( 3  - u s  a-= 
e -  a > -  

0 
w 
c 
a 

,- 
I 

m 
I 

1 
a 
0 . 
n 

t 
1 0 0 0 0 0 0 0 0 0 0 0 0  ............ 

9 9 9 9 1 c I - m m o o o - '  
m m a s m m m x ~ , m m e  

n+-  

c n  
5 3 L  
w o  - I 

'd 
c 

N 
i 

4 P 
m 
N 
N 

o o o o o o o o a o o o  

m m e a ~ m - ~ m + m 9  
m m m m o o o o o o o o  

............ - 
3 
I- 
I 
N 

a 

n 
* U-l 

.-c- 
0 
9 

m 
. c b c  

a t =  

a s  
Q C -  

r( 

! 
W c 
4 

- m 
N 
N 

0 0 0 0 0 0 0 0 0 0 0 0  

r m r - o m m m a t - o - n  
g m N O P 9 Q , m 0 0 + 0  

a 
Y O 0  
VOOI 0 a a x  
c w .  m 

35 



I 
I 
1 
1 
I 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 
1 
I 
t 
I 

NAVE 

ON 
T T  
PB 
PH 
VY 
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vw 
vwv 
PMOS 
MD 
PCO2 
PO2 
PCO 
PNZ 
M d D  
MW 
CP 
DPS 
TS 
NP 
PST 
PS 
vs 
AS 
9AM 
QS 
O A  
PER1 
MF 
MT 
I C  
CAN 
C A O  
CAT 
CAIJ  
CAW 
C A X  

TABLE A-13 

PARTICULATE EMISSION OATA 

DESCRIPTION U N I T S  140s 2-LOS 3-COd 

D4TE OF RU:! 10-29-.75 10-29-75 10-29-75 

PROBE T I P  DIAt.'ETER I N  
NET T I M E  OF RUN WIN 

A V G  O R I F I C E  PRES DROP IN . H 20 
V O L  DRY GAS-METER COND DCF 
AVG GAS HETER TEMP 9EG.F 
V O L  OPY GAS-STD COND DSCF 
TOTAL H 2 0  COLLECTED ML 
V O i  H 2 D  VrlPOR-STO COND SCF 
PERCENT MOISTURE " Y  VOC 
MOLE F R 4 C T I O N  DRY GAS 
PERCE'!T COZ R Y  VOLr DRY 
PERCENT 02 :>Y V O L t  DRY 

PERCENT N2 l'Y VOCI DRY 
MOLECULAR .)T-DRY STK GAS 
MOLECULAP '$1-STY 04s 
P I T O T  T U i E  C O E F F I C I E % T  
P V r t  STK VELOCITY HEAD IN.HZO 
A V G  STA'F TEMPERATURE 0EQ.F 
NET SAMPLING POINTS 
S T A T I C  PRES O F  S T d C r  I!v.HG 
STACK PRESSURE, ABSOLUTE I N - H G  
AVG STACK GAS VELOCITY FPU 
STACk Ai?EA IN7 

STK FLOWRPTFr DRYtSTD CN DSCFV 
ACTUAL STACK FLOYRATE ACFM 
PERCENT ISOKINETIC 
PARTICULATE UT-PARTIAL HG 
PARTICULATE VT-TOTAL MG 
PERC I V P I N G E R  CATCH 
PART. LOAD-PTL.STD CN GR/DSCF 
P4QT. LOAO-TTL.STD CN GR/DSCF 
PART. LOAD-PTL. ST* CN GR/ACF 
PART. LOAD-TTL..STK CN GR/ACF 
P A R T I C  EMIS-PARTIAL L B / h R  
P A R T I C  EWIS-TOTAL LB/HR 

BAROhETRIC PRESSUPE 1N.HG 

PERCENT co ;Y vocI DRY 

ACTUAL STAC6 FLOWRATE M ~ / M I N  

36 

.188- 
60.0 
29.44 
1.21L. 
3?.59 
64.? 
31.42 
4 . !? 
.19 

.h 
.994 
0.0 

20.9 
0.0 
79.1 

28.84 
28.77 
.746 
.052 
45.9 

12 
29 

78.73 
2750 
444 

239.8 
8467 
8469 
98.5 

'4570.00 
O570.00 

0.00 
4.69079 
4.6 9 0 79 
4.68981 
4.68981 
340.37 
340.37 

,188 
60.0 

28.48 
1.177 
32.5a 

3h.72 
3 . + . ! h, 

.CI 
.991 

G.0 
20.9 
0.0 

79.1 
28.84 
28.77 
~ 7 4 6  
323 

5 .  .i 
12 
29 

28.77 
2706 
444 

236. I 

827 ! 
8333 
98 e6 

5757.10 
5757.10 

c.00 
2.88629 
2.88629 

2.86474 
204.59 
204.59 

73.7 

2.86474 

.188 
40 .n  
28.4 
1 e298 
33.99 
77.8 
31..!1 

5 . 4  
. 2 c  . i". 
.93' 
0.0 

2P.Q 
0.9 
79.1 
28.84 
2 8  . 7 f.% 
.740 
.9 'P. 
61.1 

12 
.2Q 

2A.-9 
2886 
444 

251.15 
8597 
8887 
9 e . y  

2 153. brl 
2153.6n 

0.00 
1.03Q5O 
1.03950 
1.00564 
1.00564 
76.59 
76.54 



NJME 

DN 
TT 
PB 
PH 
VM 
TH 
VWSTD 
vu 
vwv 
PMOS 
MD 
PCOZ 
PO2 
PCO 
PNi! 
MUD 
MY 
CP 
DPS 
TS 
NP 
PST 
PS 
vs 
AS 
fJAM 
OS 
OA 
PER1 
MF 
HT 
I C  
C A N  
CAO 
CAT 
c4u 
CAW 
C A X  

TABLE A-13 (Continued) 

PARTICULATE E M I S S I O N  UATA 

DESCHIPTION U N I T S  (.-TRW 5 - 3 V Y  6-1. nu 

DhTE OF VU',,' 1r)-29-75 10-30-75 10-31-75 

P ~ O B E  TIP D r n * E T m  I N  
NET TIYE OF 9UN *IN 
BliROL.ETRIC PRESSURE INeHG 
AVG O R I F I C E  PRE5 DROP IN.H2O 
VOL DRY Gas-HETEW COND DCF 
AVG GAS HETER TEMP 1 E G . F  
V O L  DUY GbS-STD CON0 DSCF 
TOTdL Cr-0 COLLECTED ML 
VOL H20 VhPOH-STD COND. SCF 
PERCENT HO!STURE . ' Y  VOL 
MOLE FRACTCON DRY G45, 
PERCEbT C 0 2  I?Y VOL* DRY 
PERCENT 02 F Y  V0I . t  DRY 
PERCENT CO - Y  V O C t  DRY 
PERCENT N2 F Y  V O L t  DRY 
HOLECULPR UrT-DRY STY G4S 
MOLECULAR UT-STK G 4 S  
P I T O T  TUhE COEFFICIErdT 
A V G  STK VELOCITY HEPD IU.H20 

NFT 5,:HPCING P O I N T S  
S T A T I C  PRES OF STAC.( 11.1 . HG 
ST4CK PRESSURE. 4BSl iLUTE 1N.HG 
AVG STACK GAS VELOCITY FPM 
STACK APEA T iG2 
ACTUAL STACK FLOWHATE M 3 / H I N  
STK F L O i R 6 T E *  DRYtSTD CN DSCFM 
ACTUAL F f A W  FLOURATE ACFM 
PERCENT I x O K I N E T I C  
PARTICULATE CT-PARTIAL HG 
PARTICULATE wT-TOTAL MG 
PERC I e P I N l j C R  CO.TCt4 
PART. LOAD-PTL.STD CN GR/DSCF 
PART. LOAD-TTLtSTD CN OH/DSCF 
PAkT. LOAO-PTL+STW, C h  GP /4 C F 
PART. LOAD-TTLtSTY CN GR/ACF 
P A R T I C  EMIS-PARTIAL  LWhR 
P A R T I C  F. 'dIS-TOTAL L W H R  

A V O  STACK TEMPERATURE 9EG.F 
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.188 
60.0 

28.35 
1 e338 
35 .32  

91.h 
32.27 

5 .5  . -> '_ . .r> 

-992 
0.0 

2C.9 
0.0 

79.1 
28.84  
28.75 
a746 
.94? 
6 .  .G 

12 
- 2 9  

28.64 
7949 

444 
257 2 
8722 
9G9.? 
9 A . i  

1230.40 
1230.40  

0 . 0 0  
.507?4 
- 5 8  7 :? 4 
e56334 
.56394 

43 .89  
43.09 

.188 
60.0 

28.j 7 
2.262 
5 .tb3 

73 .  
47.9r: 

9 .  ' 
. 44  
.9 

. 9 9 '  
0 . 0  

20.9 
0.0 
79.1 

28.84 
28.74 

.8-.8 
1.587 
56 .9  

17 
.I9 

29 36 
4308 

i3 
1 1 .  ' 
376 
388 

99.:> 
1460.90 
1460.40  

0 . 0 0  
e46905 
e46905 
e45257 
.45257 

1.5r 
1.5L 

.188 
6 0 . 5  

27 .74  
1 .187  
32 .25  

1 4 . 2  
29. 76 

'T.3 
. 3 . ,  
, . i 
96 7 
0 . 0  

20.0 
0 .0  

7 4 . 1  
2 ~ , a 4  
28.69 

.746 

.832 

12 
.2c. 

28.  3 
2 .? 61. 3 

444 
244.5 

8-89  
8 . - 3 3  
97.7 

lh39.9!? 
1639.50 

0.00 
.84860 
.84flh'; 
.7%)  5 
.795!5 
5 8 . 8 3  
50 .8  4 



NAME 

DN 
TT 
PB 
PW 
VH 
TH 
VYSTD 
V k  
vwv 
PMOS 
NO 
PCOZ 
PO2 
PCO 
PW 2 
HWO 
HW 
CP 
DPS 
TS 
NP 
PST 
PS 
vs 
AS 
O A H  
GS 
Q A  
PER1 
MF 
MT 
I C  
CAN 
CAO 
CAT 
CAU 
C A J  
C A X  

TABLE A-13 (Continued) 

PARTICULATE EMISSION D A T A  

D E S C Q I P T I O N  U N I T S  7 - e v n  8-TBC 9-TF?C 

DATE OF YUN 10-31-75 10-31-75 10-31-7s 

PROBE T I P  D I I ~ ” E T E R  I N  
NET T IME OF RUN X I N  
BPROVETRIC PRESSURE I N  HG 
A V G  O R I F I C E  PRES DROP IWJ’.kl20 
V O L  D R Y  GdS-METES CON0 DCF 
AVG GAS METER TEMP I.EG.F 
VOL DYY GAS-STO COND DSCF 
TDTPL *20 COLLECTED HL 
VOL h20 VAPOR-STD COND SCF 
PERCENT MOISTURE FY VOL 
MOLE F R A C T I O N  D!?Y GAS 

PERCENT 02  F;Y VOCI DRY 
PERCENT CO ? Y  V O L t  DRY 
PERCENT N 2  6.Y V O L t  DRY 
HOLECUL.4R HT-DRY STF GAS 
MOLECULbli  WT-STY GAS 
P I T O T  TUSE COEFFIC1E:iT 
A V 6  S T i  VELOCITY HEAD IN.H2O 
A V G  STA,’? TEMPERATURE 0EG.F 
NET SLMP!  I N G  POINTS 
S T A T I C .  PRES O F  STACK I+J.HG 
STAEh. PRESSURE. ABSOLUTE 1 N . M  
AVG STACK GAS VELOCITY FPM 
STACK A!,EA IN2 
ACTUAL STACh FLOVR4TE H 3 / H I N  
STK FL0NR:TEt DRYTSTD CN DSCFM 
ACTUAL STACK F L F r R A T E  ACFW 
PERCENT I S O K I N E T I C  
PARTICULATE WT-PARTIAL MG 
F,ARTICUL$TC UT-TOTAL HCI 
PERC P4PINGER C:TCH 
PART. LOAD-PTL-STD CN Git /DSCF 
PART. L04O-TTL.STO C’~3 GR/DSCF 

PART. LOAD-TTL,ST” CN ’ GR/ACF 

PERCENT coz ay  VOL. DRY 

PART. LOAD-PTL ,STri CN GRIACF 

P A R T I C  EMIS-PARTIAL  LB/HR 
P A R T I C  i MIS-TOTAL LB/HR 

. l Z S  
60.0 

27.74 
e412 

22.08 
72.3 

20.41 
=.7  
.77 
1 e 3  

.987 
0.0 

2 0  .F 
0.0 

79.1 
28.84  
28.69 

e 8  4 8  

1.537 
67.0 

IS . : 9  
t ’ .93 

1329 
13 

ll.a> 
3 6 0  
389 

9 9 . A  
893.10 
893. t 0 

0.00 

.67403 

.62453 
-62453  

2.08 

.67403 

2.08  

,188 . lea 
60.0 b0.1, 

27.71 27.7! 
1 .of lo l . l S * ,  
30.85 33. h 

e-.7 93.- 
2,i. f19 29.51 

4. 7.L 
.43 .3- 
1 .L, 1.2 

.9e .488 
0.0 0.0 

20.9 20.4 

79.1 79. I 
28.84 78.84 
28.47 28.7 

-746  ,746  
.747 .a23 

0 . 0  0 . 0  

65.3 66.5 
12 12 

-29 . %q 
28.00 28.00 

26S8 2790 
444 444 

231.e 243.7 
7518 8030 
8187 8 5 , (:. 
97.9 9 7 . 8  

2998.90 3 0 ~ 9 . 3 0  
2998 90 306-9.30 

0.00 0.00 
1.64391 l.b!!158 
1.64391 1.b5159 
1 a52967 1 . 4 V 6 4  
1.52967 1.49‘64 

107.32 109.43 
107.32 109.93 



1 
i' 
1 
E 
1 
1 
t 
1 
t 
1 
1 
P 
1 
I 
1 
t 
1 
I 
I 

NANE 

ON 
TT 
P8 
P!4 
VI4 
TH 
VWSTD 
vu 
vwv 
PMOS 
no 
PC02 
PO2 
PCO 
PN2 
MU 0 
MY 
CP 
DPS 
TS 
NP 
PS T 
PS 
vs 
AS 
OAM 
OS 
OA 
PER1 
MF 
FIT 
I C  
CAN 
C A O  
CAT 
CAU 
CAW 
C A X  

TABLE A-13 (Concluded) 

PARTICULATE E M I S S I O N  DATA 

D E S C 9 I P T I O N  U N I T S  

QATE OF Ell% 

PROBE T I P  DI4f 'ETER IN 
NET T I M E  OF RUN H I N  

AVG O R I F I ' E  PRE5 DROP 1N.HZO 
VOL DRY G?S-METER CON0 DCF 
AVG GAS METER TEMP NO. F 
VOL. D H t  06s -STD CON0 DSCF. 
T0Tn.L 420 COLLECTED ML 
VOL H20 V*!POi?-STD CON0 SCF 
PERCENT MOrSTUQE i -Y VOC 
HOLE FRACTION DRY GAS 
PERCENT C 0 2  9 Y  V O L r  DRY 
PERCENT 02 :?Y VOL, DRY 
PERCENT CO + Y  VOLI DRY 
PERCENT N2 P Y  VOL,  DRY 
MOLECULAR UT-DRY STY GAS 
MOLECULAR MT-STK GAS 

BAROPETRIC PRESSURE I N - H G  

P I T O T  TU"€. COEFFIC1ExT  
. ~ V G  STK VELOCITY HEAD INmH20 
AVG STACK TEMpERATURE DEG-F 
NET SAMPLING POINTS 
S T A T I C  PRES OF STACK IrJ.HG 

AVG STACil GAS VELOCITY FPM 
STACK AUEA I N2 
ACTUAL STACK FLOWRATE M3LMIN 
STK F L O U R ~ T F I  ORYtSTD CY DSCFH 
ACTUAL STACr FLO'dRATE ACFM 
PERCENT I S O V I N E T I C  
PARTICULATE UT-PARTIAL'  MG 
PARTICULATE UT-TOTAL MG 
PERC I W I N G E R  CATCH 
PART. LOAD-PTLvSTD CN GR/DSCF 
PART. LOAD-TTLeSTD CN Gt?/DSCF 
PART. LOAD-PTLqSTK CN GR/ACF 
PART. LOAD-TTL-STK CN CR/ACF 
P A R T I C  EMIS-PARTIAL  LB/HR 
PARTIC EYIS-TOTAL LB/HR 

STACK PRESSURE, ABSOLUTE Ir:.nc+ 

39 

1'I-TBM 

10-31-75 

-188 
60.0 
27.65 
1.131 
32.59 
93.5 
28.93 

r .4 
.35 
1.2 

.988 
0.0 

20.9 
0.0 
79.1 

28.84 
20.71 
.746 
-792 
68.0 

12 
.a 

27.94 
2749 
444. 

239 7 
7839 
8465 
98.0 

1959. 7 0  
19G9.7C 

0.00 
1 54335 
1 04335 
-96617 
-96617 
70.09 
70.09 

11-RVM 

10-31-75 

.12s 
60.0 
27.65 
303 

1i3.96 
8 ,  .e 
17.18 
4.4 
.2, 
1.2 
.988 
0.0 

20.9 
0.0 
79.1 

28.71 
.a?% 

1.116 
6G;.0 

IC 
a i 2  

3658 
7 7  

15.7 
643 
695 

99.0 

20.84 

27.77 

511.60 
811 e60 

0.00 
-7% 732 
-72732 
.67326 
.67326 

C.01 
b.01 

12-Tqu 

10-31-75 

.108 
60.0 
27.65 
1.1p1 
31 e 9 6  
93.R 
28.35 
1'. 
.4, 
1 . i 

.38 2 

0 . 0  
20.9 

0.9 
79.1 
20.84 
20.65 
.746 
.7U8 
68.0 

12 
.2Q 

27.94 
27 :: 7 
444 

236. ': 

7 6 8  ' 
9336 
9H.P 

2289.69 
2289.60 

0 . 0 0  
1.24368 
1.24368 
1 14591 
1.14591 

8i.et. 
e1.8,. 



1 
i 
I 
E 
1 
1 
1 

\I 
t 
I 

1 
1 
B 
3 
1: 
1 
I 
I 

NAME 

ON 
T T  
PR 
PM 
VM 
TM 
VMSTM 
V W  

PMOS 
MD 
PCOZ 
PO2 
PCO 
P N t  
MWO 
MU 
CP 
CP5 
TSM 
NP 
PST 
PS 

AS 
OAM 
QSM 
PER1 
HF 
MT 
I C  
CANM 
CAOH 
CATM 
CPUM 
CAWM 
C A X M  

v w  

vsn 

TABLE A-14 

PARTICULATE E M I S S I O N  DATA 
(METRIC RESULTS) 

DESCRIPTION U N I T S  

G A T E  OF aux 

PROBE TIP OIA~ETER I N  
NET T I W .  OF RUN M I N  
BnRO%tETRIC PRESSURE IN-HG 
AVG O R I F I C E  PRES DROP I N e H 2 0  

A V G  GAS METER TEMP 0EG.F 
V O L  DRY G4S-METER CON0 DCF 

V O L  D R Y  Gas-STO COND NCM 
TOTPL ~ 2 0  COLLECTED ML 
YOL I-20 VhPOQ-STD COND NM3 
PERCENT MOISTURE H Y  VOL 
HOLE FRACTION DRY 6 4 5  
PERCENT C 0 2  j i Y  VOLt  DRY 
PERCENT 02 ::Y VOLt  DRY 
PERCENT CO CY VOLt  DRY 
PERCENT N 2  .?Y V O L t  DRY 
MOLECULbR WT-DRY STK GhS 
MOLECULPR UT-STK GAS 
P I T O T  TU”€ COEFFICIEGiT 
A V G  STic VELOCITY HEhO IN.H2O 
AVG STACh TEMPERATllRE DEG-C 
NET ScMPLING POINTS 
S T A T I C  PRES OF STACK I b i H G  
STACK PRESSURE, ABSOLUTF ’ IN.+G 
A V G  STACK GAS VELOCITY M / H I N  
STACK AF€A I i J ?  
ACTUAL STACK FLOWR4TE M 3 / M I N  
STK F L O W R S T E ~  ORYrSTO CN NM3/HIN 
PERCENT I S O < I 3 I E T I C  
PARTICULATE UT-PARTIAL  MG 
PARTICULATE UT-TOTAL MG 
PERC IHPINGER ChTCH 
PART. L O A D - P T i r S T D  C N  Mii/NM3 
PART. LOAD-TTL-STO CN Mli/NM3 
PART. LOAO-PTL 9 STbr CN M G / M 3  
PART. L O A O - T T L + S I t  CN H!:/M3 
P A R T I C  EMIS-PARTIAI .  KG/HR 
P A R T I C  FMIS-TOTAL K G / W  

1 -LOS 

10-29-75 . I88 
hO.0 

28-44 
1.215 
32.59 

64.7 
.89 
4.9 
. 01  

.6 
.994 

0.0 
20.9 

0.0 
79.1 

28.84 
20.77 

.746 

7.7  
12 
29 

28.73 
838.2 

444 
239.8 
239.P 

98.S 
9570.00 
9570.00 

0.00 
10734.13 
10734.13 
1 73 1.88 
10731.88 

.a52 

154.391 
154.391 .. 

2-LOS 

10-29-75 

.I88 
60.0 
28.48 
1.177 
32.5s 

16.7 
.8 ’ 
3.Q 
. 01  
-6 

.994 
0.0 

20.9 
0.0 

79.1 
28.84 
2a. 77 

.a23 
-746 

1 ‘.t 
12 

.29 
20 77 
824.7 

444 
236.. 
234.2 

98.6 
5757.10 
5757. L O  

0 .00  

6604.80 
6555.49 

6604.80 

6555.49 
92.790 
92.79a 

3-~0.: .  

10-29-75 

.189 
6 0 . 0  

28.4 
1 e299 
33.99 

.9,. 
5.4 
.01 

.99 -, 
0.0 
2c.c 
0.0 
79. I 

%0.64 
28 . 7 L 

.74h 

.9 .. % 
lA.2 

12 
. ? Q  

2R. -9 
879.5 

444 
251.6 
243.4 

98.7 

2153.60 
4l.00 

2370.73 
2378.73 
2301.25 
23E1.25 

34.739 
34.739 

77.8 

Q 

2 1 ~ 3 . 6 0  

40 



1 

I 
E 
1 
1 
I 
1 
s 
1. 
a 
E 
I 
e 
c 
d 
I 
B 
I 

i 

NPME 

DN 
TT 
PB 
PH 
VH 
TH 
VHSTM 
VW 
VWM 
PMOS 
MD 
PCOZ 
PO2 
PCO 
PN2 
M*D 
nw 
CP 
DPS 
TSM 
NP 
PST 
PS 
vsn 
AS 
OAH 
DSM 
PER1 
M F  
MT 
I C  
CANH 
CAOH 
CATH 
CAUH 
C A W  
C A X W  

TABLE A - 1 4  (Continued) 

PARTICU! ATE EMISSION DATA 
(METRIC RESULTS) 

DESCRIPTION U N I T S  U-TSY s-avw 6-. OW 

D4TE OF RUY 10-29-75 10-30-75 10-31-75 

PROBE T I P  O I A X T E R  
NET T IME O F  RUN 
BERO' ETRIC PRESSURE 
AVG O R I F I C E  PRES DROP 
VOL DRY GaS-HETE9 COND 
AVG GAS METER TEMP 
V O L  D R Y  G.!S-STD COND 
TOTAL UT0 COLLECTED 
VO!. ~ 2 0  VAPOR-STD COND 
PERCENT MOISTURE i 3 Y  VOC 
HOLE FRACTION DRY G A S  
PERCENT C 0 2  EY VOCI  DRY 
PERCENT 02 H Y  VOLt DRY 
PERCENT CO i"Y V O L t  DRY 
PERCEN'T N2 i.Y V O L t  DRY 
MOLECULAR UT-DRY ST< GAS 
MOLECULAR UT-ST6 GAS 

AVG STK VELOCITY HEAD 
AVG STACK TEMPERATURE 
NET SbHPL ING POINTS 

STACK PHESSURE. ABSOLUTE 
AVG STACK GAS VELOCITY 
STACK A"FA 

STK FLO~RRTEI DRYISTD CN 
PERCENT I S O K I S E T I C  
PAQTICULATE UT-PARTIAL 
PARTICULATE UT-TOTAL 
PERC IYPINGER CATCH 
PART. LOAD-PTLeSTD CN 
PART. LOAD-TTL-STD CN 
PART. LOAD-PTL.STK CN 
PART. LOAD-TTL:*STK CN 

PARTIC EMIS-TOTAL 

P I T O T  TU5.E COEFFICIE+JT 

STATIC PRES OF STACK 

ACTUAL STACK FLOURATE 

PARTIC EMIS-PARTIAL 

I N  
* I N  

INeHG 
I N  9 H20 

DCF 
2EG.F 

NCM 
HL 

NH3 

IN.H2O 
DEG C 

INeHG 
1N.Hrl 
M/MIN 

1 N2 
f f 3 / M I N  
NH3/MI N 

WG 
MG 

M W N H 3  
MG/NH3 

%/I43 
HG/M3 
KG/HR 
KG/HR 

41 

e188 
60.0 

28.35 
1.338 

91.' 
e91 
5.5 
.O1 

.x 
.992 
0.0 

20.9 
0.0 

79.1 
28 .84  
28.75 
.746 
.9bn 
17.8 

35.32 

12 
29 

28.54 
898.9 
444 

257.2 
247.0 
98.2 

1230.40 
1230.40 

0.00 
1343.81 
1343.81 
1290 -48 
1290.48 
19,910 
19.91Q 

-188 
6 0 . 0  
28.:7 
2.222 
5:) .93 
73.G 
1-36 
9. 
.a1 
.9 

.99! 
0.0 

20.9 
0.0 

79.1 
28.84 
28.74 

. 8 j 8  
1 .SA7 
13.3 

16 
.19 

28.36 
1313.1 

!3 
11. 
10.6 
99.. 

1460.80 

0.00 
1073.36 
1' 73.36 
1035.62 
1035.62 

.682 

.682 

1460 .  a0 

.188 
$0.0 
21.74 
1.187 
32.25 
74.2 
.b 
.'i . 3 
.n1 
I . .3 

0.0 
20.0 
0.0 

79.1 

28.69 
.746 
-832 
17.2 

12 
.29 

28.i  3 
854. Q 

444 
244.5 
22.;. 1 
97.7 

1639.90 
1639.90 

0.00 
1941.87 
1941.87 
18 13.58 - 1819.58 

Z'6.64L 
26.68:~ 

.9a: 

28.~4 



NAME 

ON 
T T  
PB 
PM 
VH 
TM 
VMSTM 
vw 

PMOS 
MD 
P C 0 2  
PO2 
PCO 
PN2 
MkO 
MY 
CP 
DPS 
TSM 
NP 
PST 
PS 
VSM 
AS 
OAM 
QSM 
PER1 
M F  
UT 
I C  
CANH 
CAOH 
CATM 
CAUH 
C A W  
CAXM 

vun 

TABLE A-14 (Continued) 

PARTICULATE E M I S S I O N  DATA 
(METRIC RESULTS) 

DESCRIPTION U N I T S  7-RVW 8-TBC 9-TklC 

@ A T E  OF RUN 10-31-75 10-31-75 1C-31-75 

PROBE T I P  D1b"ETER 
NET T I M E  OF RUN 

AVG O R I F I C E  PRES DROP 
VOL DRY GAS-METER COND 
AVG GAS METE9 TEMP 
V O L  OPY GdS-STD COND 
TOTAL V Z O  COLLECTED 
VOL H2O VGPOR-STD CON0 
PERCENT MOISTURE ? Y  VOL 
MOLE FRACTION DPY GAS 
PERCENT C 0 2  7 Y  VOLI DRY 
PERCENT 02 4 Y  VOLI DRY 
PERCENT CO C Y  VOLI DPY 
PERCENT N2 3 Y  V O L 9  DQY 
MOLECULAR UT-DRY STF GAS 
MOLECULER UT-ST< GAS 

BPROwETRIC PRESSURE 

P I T O T  TUP€ COEFFIC IENT 
A V C  S T ~  vELocrr r  H E ~ D  
AVG STACK TEMPERATURE 
NET SuMPLING POINTS 
S T A T I C  PRES OF STACK 
STACK PRESSURE9 ALSOLUTE 
AVG STACh GAS VELOCITY 
STACK AfiEA 
ACTUAL STAC( FLOl lRATF 
ST< F L O M R ~ T E I  DRYISTO CN 
PERCENT I Y O F I N E T I C  
PARTICULATE YT-PARTIAL 
PARTICULATE WT-TOTAL 
PERC IqPINGER CATCH 
PART. LOAD-PTLISTD CN 
PAHT. LOAD-TTL-STD CN 
PART. LOAD-PTL.STW CN 
PART. LOAD-TTLqSTK CN 
P A R T I C  EMIS-PARTIAL  
P A R T I C  EMIS-TOTAL 

I N  
M I N  

I N - H G  
INoH20 

OCF 
DE6.F 

NCM 
ML 

"3 

IN.WZU 
DEG-C 

IFI.HG 
1N.M 
M/MIN 

I N2 
M3/HIN 
NM3/M I N 

MG 
MG 

MG/NM3 
MG/NM3 

M G / M 3  
M G / M 3  
K G/HR 
KG/YR 

42 

.125 
60.0 

27.74 
-412 

22.08 
72.3 

.58 
5.7 
. 0 1  
1.3 

.987 
0.0 

20.9 
0.0 

79.1 
28.84 
28.69 
.878 

1.537 
19.4 

10 
.I9 

27.93 
1316.9 

13 
ll.!? 

9 9 . L  
893.10 
893.10 

0.00 
1542.4C 
1542.4!! 

10.2 

1429.15 
1429.15 

.944 
,944 

.188 
60.0 

27.71 
1.060 

8r .7 

9. '  
.01 
1.5 

998 7 

0.0 
20.9 

0.0 
79.1 

28.84 
28.67 

.746 

.747 
1- .3  

12 
.29 

28.00 
81$'.2 

444 
231.8 
21*.7 

97.9 
2998.90 
2998.90 

30.~6 

o.no 
3761 -64 
3761 a 8 4  
3500.40 
3500.40 

48.679 
48.679 

,188 
60.0 

27.71 
1.16rl 
33.16 

93.2 

7 . 
1.2 

-988 

2u.c3 
0.0 

79.1 
28.54 
28.7'. 
.744 
.e23 
19.2 

12 
.29 

28.00 
851.7 

444 
24.3. 7 

226.8 
97.8 

30 e. 9.3 0 
3 0 r 9 . 3 n  

0.00 
3664.96 
3664.96 
34 1 1 . O  
3411 .C4 

49.86u 
49.864 

.ni 

0.0 



I 
1 
I 
p. 
I 
I 
I 
I 
t 
I 
1 
t 
1 
P 
1 
I 
I 
CI 
I 

NPHE 

ON 
TT 
PB 
PP 
VM 
vi4 
VMSTM 
vu 
VUM 
PMOS 
MD 
PCO2 
PO2 
PCO 
PN2 
M Y 0  
MY 
CP 
OPS 
TSM 
NP 
PST 
PS 
VSM 
AS 
OAM 
QSH 
PER1 
MF 
MT 
I C  
CANM 
CAOM 
CATM 
C A M  
C A V M  
C A X M  

TABLE A-14  (Concluded) 

. PARTICULATE E M I S S I O N  DATA 
(METRIC RESULTS) 

DESCRIPTION U N I T S  1 .>-TBM 

n 4 T E  OF Q U ~  10-31-75 

PROBE T I P  DIAMETER I N  
NET T I M E  OF RUN H I N  
E A ROeE 74 I C I N - H G  
P V G  O R I F I C E  PRES DROP IN.H20 

PR E s s URE 

VOL DRY GPS-METER COND DCF 
AVG GAS METER TEMP PEG.F 
V O L  09Y GAS-STD COND NCH 
TOTAL H 2 0  COLLECTED M L  
V O L  H20 VtPOg-STD CCNO NM3 
PERCENT MOISTURE FY VOI. 
MOLE FHPCTION DRY GAS 
PERCENT C 0 2  G Y  VOC. DRY 
PEQCENT 02 0.Y VD!-r DRY 
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MOLECULAR WT-STS G A S  
P I T O T  TU?E C O E F F I C I E Q T  
AVG STY VELOCITY HEAD 1N.HZO 
A V O  STACK TEMPERATUR€ DEG. C 
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S T A T I C  P-ES OF STACK In.HG 
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PAilT. LOAD-PTLISTK CN W/M3 
PART. LOAD-TTL.STK CN M 6 / M 3  
P A R T I C  E M I S - P A R T I A L  UG/HR 
'PARTIC EMIS-TOTAL KG/HR 
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APPENDIX B 

SAMPLE CALCULATIONS 
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EXAMPLE PARTICULATF CALCULATIONS 

1. VOLUME OF ORY GAS SAMPLE0 AT STANDAPD CONOITIONS 

2. VOLUME. O F  UATER LAPOR AT STANDBPD CONOITIONS 

- VWV = 0.0474oWU = 0.0474” 4.0 - 
vWtr = VCV*O.O28317 = .190*0 .028317  = 

3. PERCENT MOISTURE I N  STACK GAS 

4. MOLE FRACTION OF DE’+ STACK 6 9 5  

5. AVERAGE MOLECULAR WEIGHT OF DRY STACK GAS 

* 44/100) + (PO2 3 2 / 1 0 0 )  
PPIi?*PCO = 2 9 / 1 0 0 )  

0 4 4 / 1 0 0 )  ( 2 0 . 9  * 3 2 / 1 0 0 1  
79.1 * 2 8 / 1 0 0 1  - - 

53 

31.42 DSCF 

.89 DN:43 

. 99 i  

78.81. 



1c 
I 
B 
1 
1 
I 
I 
1 
I 
I 
I 
I 
I 
1 
I 
I 
1 
I 
I 

6 .  MOLECULAR #EIGHT OF STACK GAS 

nn = MYD*HD lR*(I-MD) 

= 28.80. .994 + 18*(l- .994)  28.77 - - 

7. STACK GAS VELOCITY AT STACK CONDITIONS 

8. STACF GAS VOLUMETRIC FLOW AT STANDARD CONDITIONS, DHY 8 3 S I S  ! I \  

9. STACK GAS VOLUMETQIC FLOU AT STACK CONDITIOhiS 
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11. 

12. 

13. 

PERCENT. I S O K  I N E T I C  

PARTICULATE L O A D I N G  -- PROBE9 CYCLONE, CND FILTEH 
( A T  STANDbPD CONDITIONS) 

CAN = 0 , 0 1 5 4  * (HF/VHSTD) 

= 0 . 0 1 5 4 r ( 9 5 7 0 . 0 0 /  3 1 - 4 2 )  = 4.69r179 G /DS:'F 

CANN = CANa2288.34 = 4.69!'79*2288.34 = 17734.13 /Na3 

PARTICULATE LOADING -- TOTAL 
( A T  STAND4c)D CCINDITIONS) ( ! )  

CAO = 0.015h * (HT /VMSTC)  

= 0.0154*(9570.00/  31.42) = 4.69q79 GG/DSCF 

CPOU = C4Ob2288.34 = 4.69079a2288.34 = l " 7 3 4 . 1 3  W;/NM3 

PARTICULATE LOADING -- PROBE, CYCLONE9 AND FILTEC, 
( P T  S f C '  CONDITIONS) 
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14. PARTICULATE LOADING -- TOTAL 
. ( A T  S T 4 C K  CONDITIONS) 

15.  PARTICULATE EMISSION RATE -- PROBE, CYCLONE, AN0 FILTER 

16. PARTICULATE EPISSION 9ATE -- TC.111. 

C A X  = 0 . 0 0 8 5 7 * C A ~ * Q S  

= 0 .00857Q 4 .69080  8 4 6 7  

CAXM = CAXvO.45359 = 340 .37a0 .45359  

17 EMISSION FACTOR--TOTAL 

E =Particulate Emission Rate 
Tons Grain Handled 

= 76.6 = 0.766 lb - - 
100 ton 

EM = (E) X (0.5) 

= (0.766) x ( 0 . 5 )  = 0.383 
Mton 
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18. KILOGRAMS GRAIN 

KG = (lb grain) x ( 0 . 4 5 3 5 9 2 4 )  

= (100,000) x (0.4535924) 

= 45,360 kg 

AT 7 n  DEG F (21.1 29.92 IN HG 

5 7  




