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reduction and computer analysis. 
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I. INTRODUCTION 

This report presents the results of source testing performed dur­
ing the period October 29 to 31, 1975, by Midwest Research Institute (MRI) 
on three activities of the Great Bend Cooperative Association, Elevator B, 
at Great Bend, Kansas. Testing for particulate emissions was conducted on 
the ducts of the dust emission handling system during periods of grain 
load-out, bin transfer, and bin loading (venting), all batch or semicontin­
uous processes. 

All tests were conducted on the ducts prior to the cyclone con­
trol device. Tests were conducted in accordance with the Federal Register, 
Vol. 36, No. 247, Part II, December 23, 1971, except as may be defined 
later in this report. 

The following sections of this report present: 

1. the summary and discussion of results; 

2. The process description and operation; 

3. The location of the sampling points; and 

4. the sampling and analytical procedures. 

II. SUMMARY AND DISCUSSION OF RESULTS 

Table 1 presents a summary of the emission factors and approxi­
mate catch size fractions for all of the tests. 

A. Soybeans 

Table 2 presents a summary of the particulate load results and 
the calculated emission factors for the dust-handling system during soy­
bean load-out. Data are given only for the "front half" of the sampling 
train as specified in the referenced Federal Register and in the task or­
der. These data are presented as grains per dry standard cubic foot (gr/ 
dscf), milligrams per normal cubic meter (mg/nan), pounds per hour (lb/hr), 
kilograms per hour (kg/hr), pounds emissions per ton grain handled (lb/ton), 
and kilograms emissions per metric ton grain handled (kg/Mton). Computer 
printouts of the field data and reductions are found in Appendix A. Sample 
calculations are found in Appendix B. 
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TABLE l 

StlHHARY OF EMISSION FACTORS AND APPROXIMATE CATCH SIZE FRACTIONS 

al 'Jill Load-Out - Tunnel Belt 

~ 

Soybean• 

Wheat 

di 
!.!!.!!::._ 

1-LOS 
2-LOS 

3-LOW 
4-TBW 
S-IMI 
6-LOW 
7-BVW 

Corn 8-TBC 

Hilo 

N 

·• •. • • ·• ·• · · ·······Soybeans .......... . . . . . . . . . . . . . . . . . . . 
. ·.·.·.·.'j'.".Wheat 
, ·, · 1 • • , • • • j. : 

• • . . • . . · Corn . . . .. . . ... . . . . . . .. . . . . . . . . .. 
<·Hilo . 

9-TBC 

10..TBH 
11-BVM 
12-TBH 

Average 

Average 

Average 

Average 

Emiuton Factor 
lb/ton.!!/ kg/Hton.il 

J.40 
2.05 

0.11 

0.511 

2 .72 

0.68 

-
-

1.70 
1.03 

0.38 

0.29 

1.36 

0.34 

-
-

Approxt111ate 
Percent Catch 

> s 11 

96 
97 

97 

97 

96 

91 

-
-

Emission Factor 
lb/tool7 kg/H ton!' 

0.37 0.18 

- -- -

0.89 0.4.5 
0.92 0.46 

0.58 0.29 - -
0.68 0.34 

0.37 0.18 

0.91 0.45 

0.63 0.32 

Approximate 
Percent Catch 

> 5 .. 

97 

--
99 
99 

99 -
99 

97 

99 

99 

,JAi Include• tunnel belt drop point, pulley hood1, leg cross belt, leg boots, and arain 1cale. 
)l/ Includes tunnel belt drop point, pulley hoods, leg croaa belt, end leg boot • 
.s:.I Bin vent only; grain scale bln for wheat1 standard bin for milo. 
E,I _·LO- • Load-out 

_-TB_= l\innel belt (Bin transfer) 
_-ev_"' Bin vent 
_-_s = Soybeans 
_-_w =Wheat _-_c =Corn 
_-_H"" Hilo 

!!,I lb/ton = Founds emissions per ton grain handled. 
kg/Hton "" K.tlograms emissions per metric ton grain handled. 

Btn Vents./ 

Emilsion Factor 
lb/coj\!l -- k1/H ton!' 

0.02 0.01 - -0.02 0.01 

0.03 0.02 

0.02 0.01 

0.03 0.02 

Approximate 
Percent Catch 

> S 11 

85 

79 

90 

83 

90 



w 

TABLE 2 

SUMMARY OF PARTICULATE RESULTS - SOYBEANS 

Particulate Load 
Run ~ gr/dscf!/ --mg/DCm:,/ lb/hr:,/ kg/hr!/ 

b/ 
Load-Out -

1-LOS October 29 4.691 10,700 

2-LOS October 29 2.886 6,600 

Average 3.789 8,670 

,!_/ gr/dscf =Grains per dry standard cubic foot. 
mg/ncm = Milligrams per normal cubic meter 
lb/hr = Pounds per hour 
kg/hr = Kilograms per hour 
lb/ton = Pounds emissions per ton grain ~andled 

340 

205 

272 

kg/Mton = Kilograms emissions per metric ton grain hand~ed 

154 

93 

124 

Emission Factor 
lb/ton~l- -- kg/Mton;./ 

3.40 1.70 

2.05 1.03 

2.72 1.36 

b/ Includes tunnel belt drop point, pulley hoods, leg cross belt, leg boots, and grain scale. 



Sampling volumes were 31.42 dscf (0.89 ncm) and 30.72 dscf (0.87 
nan). Values for the percent isokinetic sampling rate were 98.5 and 98.6. 

As no cOmbustion was involved, no Orsat analyses were performed 
on the gas stream. Ambient air values of 20.9% oxygen, 79.1% nitrogen, 
and 0.07. carbon dioxide and carbon monoxide were used for the gas stream 
composition. Percent moisture determinations were obtained using a sling 
psychrometer and a psychrometric chart. The value for the volume of water 
collected needed for entry into the computer program was back-calculated 
from this percent moisture value using the standard equation. The moisture 
percentage used was 0.6% for both runs. 

Table 3 presents an approximate breakdown of the weight of mate­
rial collected in the probe-cyclone and filter for each run and the approx­
imate size fraction this weight represents. Information obtained from the 
Research Appliance Company indicates that the cyclone will retain particles 
greater than 5 µ diameter, irrespective of flow rate. From this information, 
it appears that approximately 96% of the material collected during the load­
out tests is of size greater than 5 µ. 

B. Wheat 

Table 4 presents a summary of the particulate load results and 
the calculated emission factors for the dust handling system during wheat 
load-out, tunnel belt, and bin venting operations. Data are presented as 
for soybeans. Computer printouts of the field data and reductions are 
found in Appendix A· Sample calculations are found in Appendix B. 

Sampling volumes ranged from 20.41 dscf (0.58 non) to 47.96 dscf 
(l.36 non). Values for the percent isokinetic sampling rate varied from 
97. 7 to 99 .5. 

Again, no Orsat values were obtained, ambient air composition 
values being used as before. Percent moisture values, as obtained for soy­
beans, ranged from o.a to 1 • .3%. 

Table 5 presents an approximate breakdown of the weight of mate­
rial collected in the probe-cyclone and filter for each run and the approx­
imate size fraction this weight represents. It appears that approximately 
97% of the material collected during the load-out tests, 97"/o of the material 
collected during the bin transfer test, and 83"/o of the material collected 
during the bin vent tests is of size greater than 5 µ. 

4 



Vl 

Run 

' 

1-LOS 

2-LOS 

TABLE 3 

APPROXIMATE PARTICULATE CATCH - PROBE-CYCLONE VERSUS FILTER (SOYBEANS) 

b/ 
Load-Out -

Date 

October 29 

October 29 

Average 

Probe-Cyclone 
(mg) > 5 µ!1 

9,149 

5,584 

7,366 

Filter (mg) 
a/ < 5 µ, > 0.3 µ= 

422 

173 

297 

~/ Size fraction information obtained from Research Appliance Company. 
]}_/ Includes tunnel belt drop point, pulley hoods, leg cross belt, leg boots, and 

grain scale. 

Probe-Cyclone 
Versus Total 

(%) 

96 

97 

96 



°' 

J...t'\v...,1..:.- ...,. 

SUMMARY OF PARTICULATE RESULTS - WHEAT 

Particulate Load 

~ Date gr/dscf.2./. mg/ncm;/ lb/hr:/ kg/hrp 

3-LOW 

6-LOW 

b/ 
Load-Out -

October 29 

October 31 

Average 

cl 
Tunnel Belt -

4 .. TBW 

5-BVW 

7-BVW 

October 29 

Average 

d/ 
Bin Vent -

October 30 

October 31 

Average 

1.040 2,380 

0.849 1,940 

0.944 2,160 

o.s01 1,340 

o.587 1,340 

o.469 1,070 

0.674 1,540 

o.sn 1,300 

}!I gr/dscf = Grains per dry standard cubic foot 
mg/ncm = Milligrams per normal cubic meter 
lb/hr = Pounds per hour 
kg/hr = Kilograms per hour 
lb/ton = Pounds emissions per ton grain handled 

76.6 34.7 

58.3 26.7 

67.7 30.7 

43.9 19.9 

43.9 19.9 

1.5 0.1 

2.1 0.9 

1.8 0.0 

Emission Factor 
lb( ton:/ kg/Mton!/ 

o.766 0.383 

o.583 0.292 

0.677 0.338 

o.366 0.183 

0.366 0.183 

0.015 0.008 

0.021 O.Oll 

0.018 0.009 

kg/Mton = Kilograms emissions per metric ton grain handled. 
)l/ Includes tunnel belt drop point, pulley hoods, leg cross belt, leg boots, and grain scale. 
sf Includes tunnel belt drop point, pulley hoods, leg cross belt, and leg boot. 
:J./ Bin vent only (grain scale bin). 



..... 

TABLE 5 

APPROXIMATE PARTICULATE CATCH - PROBE-CYCLONE VERSUS FILTER (WHEAT) 

Probe-Cyclone 
Probe-Cycl~?e Filter (mg) Versus Total 

Run Date (mg) > 5 µ= <.5 ~JI ? 0.3 µ!.1 (%) - -
b/ 

Load-Out -

3-LOW October 29 2,080 74 97 

6-LOW October 31 1,597 ' 43 97 

Average 1,838 58 97 

cl 
Tunnel Belt -

4-TBW October 29 ltl92 39 97 

Average 1,192 39 97 

d/ 
Bin Vent -

5-BVW October 30 1,239 222 85 

7-BVW October 31 706 186 79 

Average 972 205 83 

J!/ Size fraction information obtained from Research Appliance Company. 
Jl./ Includes tunnel belt drop point, pulley hoods, leg cross belt, leg boots, and grain scale. 
sl Includes tunnel belt drop point, pulley hoods, leg cross belt, and leg boot 
_g/ Bin vent only (grain scale bin). 



c. Corn -
Table 6 presents a s1.Ul1Illary of the particulate load results and 

the calculated emission factors for the duct-handling system during corn 
bin transfer. Data are presented as for soybeans. Computer printouts of 
the field data and reductions are found in Appendix A. Sample calculations 
are found in Appendix B. 

Sampling volumes were 28.09 dscf (0.80 ncm) and 29.51 dscf (0.84 
ncm). Values for the percent isokinetic sampling rate were 97.9 and 97.8. 

Ambient air composition values were again used, and the percent 
moisture values were 1.5 and 1.2% for the first and second runs, respec­
tively. 

Table 7 presents the approximate breakdown of the weight of ma­
terial collected in the probe-cyclone and filter for each run and the ap­
proximate size fraction this weight represents. It appears that approxi­
mately 99% of the material collected during the bin transfer tests is of 
size greater than 5 µ. 

Table 8 presents a summary of the particulate load results and 
the calculated emission factors for the dust-handling system during milo 
(grain sorghum) tunnel belt and bin venting operations. Data are presented 
as for soybeans. Computer printouts of the field data and reductions are 
found in Appendix A. Sample calculations are found in Appendix B· 

Sampling volumes ranged from 17.18 dscf (0.49 ncm) to 28.93 dscf 
(0.82 ncm). Values for the percent isokinetic sampling rate ranged from 
98.0 to 99.0. 

Ambient air composition values were again used and the percent 
moisture values ranged from 1.2 to 1.7'1... 

Table 9 presents an approximate breakdown of the weight of ma­
terial collected in the probe-cyclone and filter for each run and the ap­
proximate size fraction this weight represents. It appears that approxi­
mately 99 and 90% of the material collected during the tunnel belt and 
bin vent tests, respectively, is of size greater than 5 µ. 

8 
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TABLE 6 

SUMMARY OF PARTICULATE RESULTS - CORN 

Particulate Load 
Run - sr/dscel msl~cffi:,/ lb/hrff~--- ~ n kg/hr!7 Date 

b/ 
Tunne.l Belt-

8-TBC October 31 

9-TBC October 31 

Average 

1.644 3,760 

1.602 J,660 

1.623 3, 710 

!_/ gr/dscf = Grains per dry standard cubic foot 
mg/ncm =Milligrams per nonnal cubic meter 
lb/hr = Pounds per hour 
kg/hr = Kilograms per hour 
lb/ton = Pounds emissions per ton grain handled 

107 

110 

109 

kg/Mton = Kilograms emissions per metric ton grain handled 

48.7 

49.9 

49.3 

}di Includes tunnel belt drop point, pulley hoods, leg cross belt, and leg boot. 

Emission Factor 
lb/to~T- --kg)Mt~ 

0.892 0.446 

0.917 0.459 

0.908 0.454 



...... 
0 

Run 

8 .. TBC 

9-TBC 

TABLE 7 

APPROXIMATE PARTICULATE CATCH - PROBE-CYCLONE VERSUS FILTER (CORN) 

b/ 
Tunnel Bel~ 

Date 

October 31 

October 31 

Average 

Probe-Cyclone 
(mg) > 5 J#/ 

2,982 

3,051 

3,016 

Filter (mg) 
< s µ, > o • 3 p!!I 

' 

17 

19 

18 

a/ Size fraction information obtained from Research Appliance Company. 
}ii Includes tunnel belt drop point, pulley hoods, leg cross belt, and leg boot. 

Probe-Cyclone 
Versus Total 

(%) 

99 

99 

99 



t--' 
I""" 

TABLE 8 

SUMMARY OF PARTICULATE RESULTS - MILO 

Particulate Load 
Run - gr/dscf~] ms/ncm:/ lb/hr!/ ks/hr;,7 Date -

b/ 
Tunnel Belt-

10-TBM 

12-TBM 

11-BVM 

October 31 

October 31 

Average 

cl Bin Vent-

October 31 

Average 

1.043 2,390 

1.244 2,850 

1.144 2,620 

o. 727 1,660 

0.121 1,660 

!_/ gr/dscf = Grains per dry standard cubic foot 
mg/ncm = Milligrams per normal cubic meter 
lb/hr = Pounds per hour 
kg/hr = Kilograms per hour 
lb/ton = Pounds emissions per ton grain handled 

70.l 

81.9 

76.0 

4.0 

4.0 

kg/Mton = Kilograms emissions per metric ton grain handled 

31.8 

37.1 

34.5 

1.8 

1.8 

'Ji./ Includes tunnel belt drop point, pulley hoods, leg cross belt, and leg boot • 
.£/ Bin vent only (standard bin). 

Emission Factor 
lb/ ton.!7-- kg/Mton!I 

0.584 0.292 

0.683 0.341 

0.633 0.317 

0.033 0.011 

0.033 0.011 



..... 
N 

Run -

10 .. TBM 

12-TBM 

11-BVM 

TABLE 9 

APPROXIMATE PARTICULATE CATCH - PROBE-CYCLONE VERSUS FILTER (MILO) 

b/ 
Tunnel Belt-

Date 

October 31 

October 31 

Average 

cl 
Bin Vent-

October 31 

Average 

Probe-Cyclone 
(mg) > 5 µ!!1 

1,946 

2,270 

2,108 

733 

733 

Filter (mg) 
a/ < 5 µ, > o. 3 µ--

14 

20 

17 

78 

76 

~/ Size fraction infonnation obtained from Research Appliance Company. 
Ji./ Includes tunnel belt drop point, pulley hoods, leg cross belt, and leg boot • 
.s/ Bin vent only (standard bin). 

Probe-Cyclone 
Versus Total 

(%) 

99 

99 

99 

90 

90 



Ill. PROCESS DESCRIPTION AND OPERATION 

The Great Bend Cooperative Association's Elevator B operates as 
a typical country grain elevator. It has a storage capacity of 570,000 
bushels of grain. The agricultural area that the elevator serves primarily 
grows four grain crops: wheat, milo (grain sorghum), soybeans, and corn. 

A. Process Description 

The elevator receives grain direct from the farmer and immediately 
transfers it into bins. The grain may be held in storage for the farmer or 
processed for sale and shipment to a feed mill, grain mill, or terminal ele­
vator. The grain may be dried at the elevator if wet, or handled as received. 
It also may be treated chemically if wet or to control insects. 

A schematic diagram of the operation of Elevator B is shown in 
Figure l. The grain is transported by the farmer to the elevator and dumped 
into the truck dump hopper. The elevator legs transport the grain to the 
headhouse where it is distributed into one of the several bins. Grain may 
also be circulated from bin to bin during treatment or cooling operations 
utilizing the turmel belts and elevator legs. 

Most grain handling activities are connected to the dust emission 
control system, thought by elevator personnel to have been constructed in 
the mid-1940 1s. All dust collection points are ducted to a common duct run• 
ning from the basement area to the cyclone on the roof. 

The ducting begins at the far ends of the tunnel belts with small 
hoods serving the belt pulleys. The ducts run the length of the tunnel belts 
to the center of the elevator building. Along this length, ducts serving the 
small dust hoods at each bin tunnel belt drop point join the comnon duct at 
intervals. At the center of the elevator building, ducts serving the eleva­
tor leg boots, leg cross belt, belt pulleys, and grain scale join the common 
duct. The dust duct then runs up the building wall to the fan at the elevator 
leg head level. Just below, at the gallery belt level, further ducting joins 
the system. Two ducts begin at the far end of the gallery belts at the pulley 
hoods. Running the length of the gallery, they are joined by the bin vent 
ducts at intervals. The bin vents are ducts inserted into the bin near the 
grain entry hole, flush with the bin roof. Other ducts serving the elevator 
leg transfer points (gallery belt hoods) also meet the common duct at this 
point. Just before the fan, the duct serving the one controlled elevator 
leg head joins the system. From the fan, the dust control ducting is di­
rected to two cyclones in parallel. However, as one cyclone is almost com­
pletely filled with dust, essentially only one cyclone is in operation. 
The collected dust is trucked to landfill but is not weighed or estimated 
as to amount. 

13 
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Figure 1 - Schematic of Process Operation--Great Bend, Kansas, 
Cooperative Association, Elevator B 

14 



The dust control fan is run at all times that grain handling is 
taking place. Each separate duct is equipped with a slide valve so that 
those ducts serving inactive operations may be closed off, providing ade­
quate air flow for active operations. 

B· Process Operation 

The purpose of the tests was to measure uncontrolled emission 
levels during nonnal elevator operation and use these data to compute un­
controlled emission factors. Standard operation of the elevator is to give 
priority to grain load-out operations over grain turning or treating. Load­
out operations involve the tunnel belt, leg cross belt, two of the three 
elevator legs, and the grain scale. The third elevator leg may be used to 
handle grain received by the elevator from farmers, if necessary. After 
load-out, the tunnel belt, leg cross belt, one elevator leg, and gallery 
belt may be used for grain turning (bin transfer) used to treat, aerate, 
or cool stored grain. 

This priority system was followed during the test series. No 
grain was received during load-out tests. Every effort was made to have 
open only those ducts serving active operations. The dust ducts used dur­
ing load-out tests were those controlling the bin tunnel belt drop point, 
tunnel belt pulleys, elevator xeg boots, leg cross belt, and grain scale. 
Those used for the tunnel belt (bin transfer) tests were the same with 
the exclusion of one elevator leg boot and the grain scale. The bin vent 
tests involved only that vent serving the bin being filled. Figures 2, 3, 
and 4 show schematics of these operations. Note that neither the load-out 
nor the bin transfer tests included either the leg transfer points (gal­
lery belt hoods) or lone leg head duct that are shown meeting the comnon 
duct above the sampling sites in Figure 1. 

Grain handling rates 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) for bin transfer operations. Table 10 presents 
a sun:uuary of the grain data versus the sampling periods. 

Cursory observation of the dust emission control system indicates 
a fairly good capture efficiency. The hoods seem to trap most of the dust 
with little entrainment of grain. No observations could be made on the 
closed systems, such as the elevator leg, boots and heads. 

15 
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TABLE 10 

SUMMARY OF GRAIN DATA VERSUS SAMPLING TIME 

Sam12lin5 
Duration Grain Wei5ht 

~ Date Time (min) lb ~ 

Soybeans: Load-Out 

1-LOS October 29 0929-0959 30 100,000 45,360 
1004-1034 30 1002000 45,360 

60 200,000 90, 720 
(100 tons) (90.7 Mtons) 

2-LOS October 29 1054-1124 30 100,000 45,360 
1127-1157 30 - 100,000 45,360 

60 200,000 90, 720 
(100 tons) (90.7 Mtons) 

Wheat: Load-Out 

3-LOW October 29 1535-1605 30 100,000 45,360 
1609-1639 30 - 100,000 45 ,360 

60 200,000 90, 720 
(100 tons) (90.7 MtO'C\S) 

6-LOW October 31 0903-0933 30 100,000 45,360 
0937-1007 30 100,000 45,360 -60 200,000 90, 720 

(100 tons) (90.7 Mtons) 

Wheat: Tunnel Belt 

4-TBW October 29 1653-1723 30 120,000 54,430 
1727-1757 30 120,000 54,430 -60 240,000 108,860 

(120 tons) (108.9 Mtons) 

Wheat: Bin Vent 

S .. BVW October 30 0902-0932 30 100,000 45,360 
0937-1007 30 - 100,000 45 ,360 

60 200,000 90, 720 
(100 tons) (90.7 Mtons) 
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TABLE 10 (Concluded) 

sam2lin5 
Duration Grain Weisht 

Run Date ~ (min) l.E. !& - -
7-BVW October 31 0902-0907 5 16,667 7,560 

0918-0943 25 83,333 37,800 
0949-1019 30 100,000 45,360 -60 200,000 90, 720 

(100 tons) (90.7 Mtons) 

Corn: Tunnel Belt 

8-TBC October 31 1200-1205 5 20,000 9,070 
1235-1300 25 100,000 45,360 
1305-1335 30 1201000 54,430 

60 240,000 108,860 
(120 tons) (108.9 Mtons) 

9-TBC October 31 1349-1419 30 120,000 54,430 
1422-1452 30 120,000 54,430 -60 240,000 108,860 

(120 tons) (108.9 Mtons) 

Milo: Tunnel Belt 

10-TBM October 31 1515-1545 30 120,000 54,430 
1549-1619 30 120,000 54,430 -60 240,000 108,860 

(120 tons) (108.9 Mtons) 

12-TBM October 31 1645-1715 30 120,000 54,430 
1719-1749 30 - 120,000 54,430 

60 240,000 108,860 
(120 tons) (108.9 Mtons) 

Milo: Bin Vent 

ll-BVM October 31 1527-1557 30 120,000 54,430 
1603-1633 30 1202000 54,430 

60 240,000 108,860 
(120 tons) (108.9 Mtons) 
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IV. LOCATION OF SAMPLE POINl'S 

Figures 2 and 3 show a schematic of the load-out and tunnel belt 
sampling sites, respectively. Figure 4 presents a similar layout for the 
bin vent system. The location of the sampling sites was in accordance with 
Federal Register guidelines. 

Table 11 presents the sampling point locations for the ducts. 

V. SAMPLING AND ANALYTICAL PROCEDURES 

Particulate samples were taken with Research Appliance Company 
Model 2243 "Stacksamplr" equipment, modified by MRI. Sampling train speci­
fications were in compliance with the Federal Register, Vol. 36, No. 247, 
Part II, December 23, 1971. 

A preliminary velocity traverse was made for each duct. A stain­
less steel probe liner was used for all tests. Since the gas stream was 
ambient air at near ambient temperature, no probe or filter heaters were 
used. 

Due to space limitations on the bin vent ducts, a right-angle, 
stainless steel extension was made for use on one traverse. As the bin 
vent ducts were of small diameter, velocity traverses were taken separately 
prior to the sampling traverses for each traverse in order to lessen the 
flow disturbances possible from the large pitob in the small duct. 

Sampling times were chosen as 1 hr upon the request and approval 
of the project monitor. Five-minute sample times per point were used on 
the load-out and tunnel belt tests while 7-1/2 min sample times per point 
were used on the bin vent tests. 

As has been mentioned previously in the report, percent moisture 
values for the gas stream were obtained using a sling psychrometer and a 
psychrometric chart. The gas composition of the stream was taken to be that 
of ambient air. 

Analysis of. the samples was in compliance with 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 

Point 

1 
2 
3 
4 
5 
6 

Bin Vent (Wheat) 

Duct ID = 4.0 in. 

1 
2 
3 
4 

Bin Vent (Milo) 

Duct ID 
(%) 

4.4 
14.7 
29.5 
70.5 
85.3 
95.6 

6.7 
25.0 
75.0 
93.3 

Duct ID = 5.875 in. 

1 
2 
3 
4 

6.7 
25.0 
75.0 
93.3 

22 

Distance From 
Inside Wall 

(in.) 

i .. o 
3 .. 1/2 
7 .. 0 

16-3/4 
20-1/4 
22 .. 3/4 

i .. o 
1-1/4 
2-3/4 
3-0 

1-0 
1-1/2 
4-3/8 
4-7/8 



APPENDIX A 

RESULTS OF ANALYSIS - PRINTOUT OF COMPUTER COMPUTATIONS 
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TABLE A-l 

PARTICULATE DATA AND CALCULATED VALUE~ 

RUN- 1-LOS !.I.ATE- 10-29-TS 

ATMOS ATMOS STACK H)O PART IC PART JC STACK INIT PERC PERC PERC PITOT 
TEMP PRES vr.c COND WT-PTL WT-TTL AHEA VOL 02 C02 co TUBE" 

WG.F) CI.HG) (I .H?.0) (ML) CMG) CMG) CFT?> (OCf) ORY ORY ORV COEF 

so.o 28,44 -3.90 4.0 9570.00 9570.00 3.08 322.24 20.,,9 
..( 

o.o o.o .74h 

PORT- SAMP METER DELTA DELTA TEMP TEMP TRAIN STACK S.GEL PROBE 
POINT TIMf. VOl p H IN OUT VflC TEMP TEMP T DIA YEI. 

N (MIN) CDCF) Cl.H20> <I.H?.0) (0.f) co.n Cl eHG) <O.f) CD.F> (IN) ( f •· 11) 
,f::-

N l s.oo 324.59 .660 ,940 48,0 4tl,O 2.s 45.o so.o .188 2429,0 
N 2 s.oo 326. 75. .560 .soo 54.0 49.0 2.s 46.0 so.o .1ae 2239,6 
N 3 s.oo 329.27 e6BO .970 60,0 50,0 2.s 46.0 so.o .1se 2468.o 
N 4 s.oo 332.27 1.100 1.sso 6A.O 52.0 z.s 46,0 so.o .188 313R,9 
M 5 s.oo 335.22 l.ooo 1.420 76.0 54,0 2.5 46.0 so.o .188 2992,A 
N 6 5,00 337.96 .910 1.300 76.0 56.0 2.s 46.0 so.o .1aa 2ass.n 
f l s.oo 340,98 ,980 1.400 76.0 60.0 2.5 46.0 so.o .188 2962,8 
f. 2 s.oo 343.68 .100 l,000 76.o 62,0 2.5 46.0 so.o .188 2504,0 
E 3 s.oo 346.04 .730 l.oso 76.0 62,0 2.5 46.0 so.o .188 2557,l 
E 4 s.oo 348.78 .970 1.380 78.0 64.0 z.s 46.0 so.o .188 2947.6 
f 5 s.oo 351.99 l.000 1.420 ao.o 06.0 2.s 46.0 so.o .188 2992.A 
F. 6 s.oo 354.83 ,940 1.350 84.0 66,0 2.s 46.0 50.0 .}88 2901.7 



TABLE A-2 

PARTICULATE DATA AND CALCULATED VALUES 

~UN- 2-LOS n~TE- l0-29-7~ 

ATMOS ATMOS STACI< H?O PART IC PART IC STACI\ IN(T PERC PERC Pf.RC PITOT 
TEMP PRES VAC CONO WT-PTL WT-TTL ARf.A VOL 02 coz co TUBF. 

COG.F) Cl.HG) Cl.HcO) CML) CMG) CMG> (f Tt?) COCf') DRY ORY ORY COEF 

50.0 28.48 -3.90 J.9 5757.10 5757.10 3.08 354.83 20.9 o.o o.o .746 

PORT- S.AHP METER DELTA DELTA TEMP TEMP TRAIN STACK s.GEt. PROBE 
POINT TIME VOL p ~t IN OUT VnC TEMP TEMP T OlA VEI 

CMIN) Co~ .F) CI.H20) (l.H2.0) ·CO.F) <O.Fl Cl.HG) co.F> (0.F) (IN) CF Pr·O 

"' VI 

E l s.oo 3S7.31 .600 .870 67.0 67.o 2.0 49.0 54.o .188 2323.5 
£ 2 s.oo 359.77 .640 .930 12.0 67.o 2.0 51.0 54.0 .188 2404.4 
f. 3 s.oo 362.47 .980 i.~oo 11.0 67.o 2.s so.o 54.0 .188 2972.4 
f 4 s.oo 365.47 i.ooo l.400 e2.o 68.0 ?.5 49.0 54.0 .188 ?999.6 
F 5 s.oo 368.38 .930 1.320 84.0 69.0 z.s so.o 54.0 .188 2895.S 
E 6 s.oo 371.11 .840 1.200 86.0 10.0 2.5 s1.o 54.0 .188 2754.6 
N 1 s.oo 373.87 .560 .e10 84.0 11.0 2.0 so.o 54.0 .188 2246.9 
N 2 s.oo 375.69 .570 .e20 86.0 12.0 2.0 so.o 54.0 ~188 2266.9 
N 3 s.oo 378.24 .660 .940 86.0 72.0 2.s 51.0 54.0 .188 2441.7 
N 4 s.oo 381.20 t.100 1.580 88.0 12.0 2.s s1.o 54.0 .188 3152.2 
N 5 s.oo 384.SO 1.100 1.580 92.0 12.0 2.s s1.o 54.0 .188 3152.2 
N 6 s.oo 387.41 .900 1.280 94.0 76.0 2.s s1.o 54.0 .188 2851.3 



TABLE A-3 

µARTICULATE DATA ANO CALCULATED VALUE~ 

HUN- 3-LOW CATE- l0-29-7tl 

ATMOS ATMOS STACK H:•O PART IC PART IC STACI' INIT PEHC PERC PERC PJTOT 
TEMP PRES V1tC CONO WT-PTL WT-TTL AREA VOL 02 coz co TUBf 

(OG.f) <I.HG) CleH20) (ML) CMG) CHG) CFT?.> (0Cf) ORY DRY DRY COEF 

61.o 28.40 -3.90 s.4 2153.60 2153.bO 3.08 387.41 20.9 o.o o.o .74n 

PORT- SAHP HETER DELTA DELTA TEMP TEMP T~AIN STACK Se•:EL PROBE 
POINT TIME VOL p H lN OUT V.\C TEHP TEMP T OIA VEL 

(MJN) (0'.:F) · (I eH20) CI.H20) (0.F> <O.F> (J .HG) (D.f) CD.F) (JN) C Fµl-4 > 
N 

°' H l s.oo 390.24 .940 1.350 62.0 62.0 2.s se.o 60.0 .}88 2939.0 
u 2 s.oo 392.30 .550 .aoo 64.0 b4.0 2.5 60.0 60.0 .188 2252.4 

"' 3 s.oo 394.84 .810 1.190 10.0 64,0 2.5 60.0 60,0 .188 2733.S 
N 4 s.oo 397.99 1.000 l.410 76.0 t.>5.0 2.0 60.0 60.0 .188 3037.2 
M 5 s.oo 400.96 .990 1.400 81.0 67.0 2.0 61.0 60.0 .168 3024.9 
N 6 s.oo 403.75 .870 1.250 86,0 10.0 2.5 61.0 60.0 ,188 2A35.6 
f 1 s.oo 406.4-3 .820 1.180 88.0 12.0 2.0 61.0 60.0 .188 2752.9 
f 2 s.oo 40A,91 .710 1.030 90.0 74.0 2.0 62.0 60.0 .188 2564.l 
E 3 s.oo 411.98 .910 1.300 93.0 76.0 2.5 62.0 60.0 .188 2902.9 
f 4 s.oo 415.16 1.100 1.560 98.0 a.o 3,0 62.0 60.0 .188 3191.6 
f 5 s.oo 418,35 1.200 1.700 100,0 ao.o 4.0 63.0 60.0 .108 3336.7 
E 6 s.oo 421.40 1.000 1,410 104,0 tl2. 0 2.s 63.0 60.0 alA8 3045,9 



TABLE A-4 

~ARTICULATE DATA AND CALCULATED VALUE~ 

~Ur~- 4-TBW l)•-.Yf- l0-2<)-75 

ATMOS ATMOS STACK H?O PART IC PART IC STACK H:IT PERC PERC PERC PITOT 
TEMP PRES \/AC COND WT-PTL WT-TTL AfiEA '/Ot. 0?. C02 co TUBE 

cnG.F> CI.HG) U.H?O) 04L) CMG) (MG) (f'T?> (0CF> ORY DRY ORV r.uEF 

61.0 28.35 -3.90 s.s 1230.ltO 1230.40 3e08 421.40 20.q o.o o·. o .746 

PORT- SAMP METER DELTA DELTA TEMP TEMP TRAIN STAC~ S.GEL PROBE 
POINT TIME VOi. p H IN OUT V•\C TEHP TEMP T 011\ VE! 

N <~IN> c or·f > Cl.H20) CI.H20> CO.F) <D.F-» Cl .HG) <D.F> (0.f) (IN) (f P~~) 
...... 

E l s.oo 424.18 .aso i.200 86.0 tH .o 2.s 64.0 53.0 .188 2813.4 
E 2 s.oo 426.73 .110 1.020 88.0 81,0 2.0 64.0 SJ.O .168 2571.3 
£ 3 s.oo 429.60 .870 1.2so 94.0 82.0 2.s 64.0 53.o .188 2846.3 
E 4 s.oo 432.84 1.200 1.700 98.o 83.0 2.s 64.0 53.o .188 334l.8 
F 5 s.oo 436.0S 1.100 1.570 102.0 84.0 2.s 64.0 53.0 .188 3200.5 
f:' 6 s.oo 438.95 .930 1.330 103.0 84.0 2.s 64.0 53.0 .188 2942.8 
N 1 s.oo 442.27 1.200 1.700 100.0 84.0 2.s 63.0 53.0 .188 333CJ.6 
N· 2 s.oo 441f..88 .100 i.ooo 101.0 86.0 2.s 64.0 53.0 .188 2553.l 
N 3 s.oo 447.86 .920 le300 104.0 86.0 2.s 64.0 SJ.o .188 2926.9 
N 4 s.oo 450.95 .990 1.400 106.0 A6.0 2.s 65.0 53.0 .188 3039.1 
N 5 s.oo 453.86 .960 1.370 102.0 86.0 2.s 64,0 53.0 .188 2989.9 
N 6 s.oo 456.72 .850 1.220 105.0 87.0 2.s 64.0 53.0 .188 2813.4 



TABLE A-5 

PARTICULATE DATA ANO CALCULATED VALUES 

fiU•-'- 5-BVW OtTE- 10-30-75 

ATMOS ATMOS STACK H;.>0 PART IC PART IC STACK n,1r PERC PERC PERC PITOT 
TEMP PRES v~c CONO WT-PTL WT-TTL AREA VOL 02 coz co TU8f 

COG.F> ll.HG) ll .H20) (HL) CMG) CHG) (fl?) (0Cf l ORY ORY ORV <:OEF 

ss.o 28.17 -Ze60 9.2 1460.80 1460.80 .09 140.10 20.9 o.o o.o .838 

PORT- SAHP METER DELTA DELTA TEMP TEMP TRAIN STAC~ s.GEL PROBE 
POINT TIME VOi. p H IN OUT v~c TEMP TEMP T DIA VEI 

CMIN) (0Cf) ().H20) <leH20l CD.Fl CO.F> CI• HG) co.F> (O. Fl Cl N) ( f P"';) 
N 
(X) 

E l s.oo 144.22 1.600 2.300 54.0 s2.o s.o s2.o so.o .)88 4307.6 
f 1 2.so 146.29 l.600 2.300 61.0 52.0 s.o s2.o so.o .168 4307.6 
E 2 2.so 148.35 1.600 2.300 66.0 SJ.O s.o 52.U so.o .188 4307.6 
f 2 s.oo 152.57 1.600 2.300 10.0 53.0 s.o sz.o so.o .188 4307.6 
f 3 s.oo 156.42 1.soo 2.100 78.0 56.0 s.o 52.0 so.o .1ea 4170.a 
F: 3 2.50 15A.40 l.500 2.100 82.0 so.o s.o 52.0 so.o .188 4170.8 
f 4 2.so 160.50 i.soo 2.100 86.0 60.0 s.o s2.o so.o .188 4170.8 
E 4 s.oo 164.82 1.soo 2.100 87.0 61.0 s.o s2.o so.o .188 4}'10.8 
~J l s.oo 169.30 1.700 2.400 62.0 64.0 s.o 60.0 so.o .188 4474.7 
N 1 2.so 17l.4b 1.100 2.400 ee.o 66.0 s.o 60.0 so.o .168 4474.7 
N 2 2.50 173.59 1.600 2.300 92.0 67.0 s.o 60.0 so.o .1A8 4341.l 
N 2 s.oo 177.93 1.600 2.300 94.0 6A.O s.o 60.0 50.0 .18A 4341.1 
t~ 3 s.oo 18?..30 1.600 2.300 9e.o 10.0 s.o 60.0 so.o .188 4341.l 
N 3 ?.so 184.48 1.600 2.300 100.0 12.0 s.o 60.0 so.o .188 4341.1 
N 4 ?.50 186.65 1.600 2.300 102.0 74.0 s.o 60.0 so.o .1aa 4341.1 
N 4 s.oo 191.03 1.600 2.300 102.0 74.0 s.o 60.0 so.o .1aa 4341.l 



TABLE A-6 

~ARTICULATE OATA ANO CALCULATED VALUE5 

,.,u:·- 6-L. OW PflTE- 111-31-75 

ATMOS ATMOS STACK li?O PART IC PARTlC STACK INIT PERC PERC PERC PJTOT 
TEMP PkES vr.c CONO WT-PTL WT-TTL AREA \'Ol. 02 C02 co lUBE 

COG.Fl CI.HG) U.H?O) CML) (HG) (MG) CFT ._,) COC.F) OR'f ORY DRY r:OEF' 

61.0 27.74 -3.90 8.3 1639.90 1639.90 3.oa 456.73 20.9 o.o o.o .74ft 

PORT- SAMP METER DELTA DELTA TEMP TEMP TRAIN STACf S.GEL PROBE 
POINT TIME \IOI p H IN OUT Vr·C TEMP TEMP T OJA VEI 

N Ct11N > (01'f) CI.H20) Cl.H?.0) (0.F) (0.FJ <I.HG) CO.Fl rn.F> (IN) (f P~·') 
'° 

N 1 s.oo 459.99 .610 .eso 60.0 60.0 2.0 62.0 51.0 el88 2406.A 
N 2 s.oo 461.42 .110 i.010 62.0 60.0 2.0 63.0 51.0 .188 2599.1 
N 3 s.oo 464.00 • '100 1.270 66.0 62.0 2.0 63.0 51.0 • H.i8 ~·.,-2t>.J 

N 4 s.oo 466.63 l.ooo 1.410 73.0 63.0 ?.O 63.0 51. 0 .188 3094.6 
N s s.oo 469.64 .930 1.300 Ao.o 65.o 2.0 63.0 51.0 .188 2974.6 
N 6 s.oo 472.51 .830 1.200 84.0 68.0 2.0 63.0 51.0 .188 2810.2 
E. 1 s.oo 474.78 .sao .840 78.0 10.0 2.0 63.0 51.0 .• 188 2349.1 
E 2 s.oo 477.26 .120 1.030 as.o 12.0 2.0 63.o '51.o .188 2617.3 
[ 3 s.oo 480.09 .870 1.250 86.0 7 .i. 0 2.0 61.0 s1.o .188 2877.l 
f 4 s.oo 483.09 1.100 1.570 91.0 75.0 2.0 63.0 51.0 .188 3235.l 
f 5 5.oo 4A6.25 .950 1.360 95.0 76.0 2.0 63.0 51.0 .urn 3006.5 
f 6 s.oo 488.98 .790 1.120 96.0 78.0 2.0 63.0 s1.o .188 ?.741.6 



TABLE A-7 

PARTICULATE DATA ANO CALCULATED VALUE~ 

IW:.- 7-BVW O!iTf- l•J-31-7'> 

ATMOS ATMOS STACK H?O PART JC PART IC STACK IMIT PERC PEHC PE~C PITOT 
TEMP PRES VAC COND WT-PTL WT-TTL AkEA VOL 02 C02 co TU Bf 

WG .f) CI.HGJ Cl.tt~O) CHL, CHG> CMG) <FT?) COCf) ORY DRY DRY COf f 

61.0 27.74 -2.60 .... 1 893.10 893.10 .o9 191.03 20.9 o.o o.o eH38 

PORT- SAHP HETER DELTA DELTA TEMP TEMP TRAIN STACK s.GEL PkOBE 
POINT TIME VOL p H IN OUT vric TfHP TEMP T OJI\ VEt 

Ct-tlN) CO<:f) U.H20• Cl.H?O) (0.f) CD.F> Cl.HG) co.F> (Def) CIN> CFP 11 ) 
w 
0 

N l 5.oo 192.82 1.500 .360 61.0 60.0 1.0 67.0 so.o .125 4267.2 
N l 2.so 193.82 1.500 .360 64.0 60.0 2.0. 67.o so.o .12s 4267.2 
u 2 2.so 194.56 1.500 .400 65.o 6).0 2.0 67.o so.o .12s 4267.2 

"' 2 s.oo 196.38 l.500 .400 67.0 61.0 2.0 67.0 so.o .125 42~7.2 

" 3 s.oo 198.30 1.600 .440 12.0 62.0 2.0 67.0 so.o .125 4407.l 
N 3 2.so 199.18 1.600 .440 76.o 64.0 2.0 67.o so.o .12s 4401.1 
N 4 2.so 200.18 1.700 .460 1a.o 65.0 2.0 67.0 so.o .12s 4542.a 
N 4 s.oo 202.09 1.700 .460 hleO 67.0 2.0 b7.o so.o .125 4542.~' 
w 1 s.oo 204.16 1.500 .460 11.0 6Q.O t.o 67.0 so.o .125 4267.2 
w 1 2.so 204.88 1.500 .400 81.0 10.0 l.O 67.0 so.o .125 4267.2 

" 2 2.50 205.80 1.500 .400 81.0 11.0 1.0 67.o so.o .12s 4261.2 
w 2 s.oo 207.57 i.soo .400 a2.o 12.0 i.o 67.0 so.o .125 4267.2 
w 3 s.oo 20 -: .4S 1.soo ·'00 86.0 74.0 2.0 67.o so.o .125 4267.2 
w 3 2.so 210.34 1.500 .400 81.0 74.0 2.0 67.0 so.o .12s 1t261.2 
l<I 4 2.so 211.29 1.500 .400 ea.o 1s.o 2.0 67.0 so.o .12s ~267.2 
1/: 4 s.oo 213.11 1.500 .400 89.0 75.0 2.0 67.o so.o .12s 4267.2 



TABLE A-8 

PAkTICULATE DATA AND CALCULATED VALUES 

nu",_ 8-TBC •·ATE- lf1-3}-7>; 

ATMOS ATHOS STACK H?O PART IC PART JC c, T ACtc I~·1 JT PERC PERC PERC PlTOT 
TEMP PRES V fJ.C CONO WT-PTL WT-TTL AREA· VOL 02 C02 co TUBE 

WG.f > Cl.HG) Cl .H?.0) (ML> CMG> (MG) CFT~) '( OCf) ORY ORY DRY COEF 

65.0 z1.11 -3.90 9.0 2998.90 2996.90 3.08 488.98 20.9 o.o o.o .14f, 

PORT- SAHP METER DELTA DELTA TEMP TEMP TRAJN STAC~ SeGEL PROBE 
POINT TIMf. VOi. p .~ IN OUT v~c TEMP TEMP T DIA Vf.1 

HHN> CD1'.f > CI.H20) U .H?.O> (0.f") (0.FJ CI.HG) CD.F> <D.F> (JN) CF'P~) 
~ 
~ 

f.: 1 s.oo 490.93 .440 .640 68.0 68.0 2.0 65.o 52.0 .188 2051.8 
£ 2 s.oo 493.18 .640 .810 10.0 69.0 2.0 65.0 52.0 .188 2474.6 
t. 3 5.oo 495.84 .760 i.100 12.0 10.0 2.0 6S.o 52.0 .188 2696.6 
[ 4 s.oo 498.41 .790 1.130 78.0 11.0 2.0 t>S.o sz.o .188 2749.3 
[ 5 s.oo 501.16 .eoo 1.150 84.0 72.0 2.0 &s.o s2.o .188 2766.7 
f 6 s.oo 503.12 .740 1.070 B9e0 1~.o 2.0 65.o 52.0 .1ee 2660.9 
l'J 1 s.oo 506.lA .660 .940 88.0 76.0 2.0 65.0 s2.o .188 2512.9 
N 2 s.oo 508.35 .sso .790 92.0 78.0 2.0 65.o 52.0 .188 2294.0 
N 3 s.oo 510.87 .660 .940 94.0 79.0 2.0 65.0 s2.o .188 2512.9 
N 4 s.oo 513.87 .980 1.380 C)6.0 ao.o 2.0 65.0 52.0 elA8 3062.l 

"' 5 s.oo 516.AS 1.000 l.410 100.0 A3.0 2.0 65.o s2.o el8A 3093.2 · 
N 6 s.oo 519.04 .950 1.360 102.0 ~4.0 2.0 65.0 52.0 .188 3014.9 



TABLE A-9 

PARTICULATE DATA AND CALCULATED VALUf5 

PUi,1- 9-TBC O.".ITE- l0-31-7~ 

ATMOS ATMOS STACK H?O PART IC PART IC STACI< INIT PERC PERC PERC PITOT 
TEHP PRES VAC CONf• WT-PTL WT-TTL APEA VOL 02 C02 co TURF. 

COG.F) Cl.HG) Cl .H?O) (ML) (MG> CMG> <Flt') (OCF) DRY ORY ORY r.nEF 

65.o 21.11 -3.90 7.S 3069.30 3069.30 J.oa 519.84 ?0.9 o.o o.o .74~ 

PORT- SAMF METER DELTA DELTA TEMP TEMP TRA l' · STACtl s.GEL PROBE 
w POINT TIME VOL p H IN OUT Vl\C TfHP TEMP T OJA VEI. 
N (MIN) (Ol'F) lI.tt20) CI .H20) (0.f) CO.F) CI.HG) lD.F) co.Fl (IN) (fpt.~) 

N l s.oo 522.63 .~50 1.200 86.o 63.0 i.o 65.o s2.o el88 2850.2 
N 2 s.oo 524.64 .S40 .'180 91.0 84.0 i.o 65.0 sz.o .188 2271.7 
N 3 s.oo 527.26 .620 .eao 94.0 84.0 l.O 66.o s2.o .188 2436.5 
N 4 s.oo 530.24 i.ooo 1.400 96.0 H4.0 l.o 66.0 52.0 .188 3094.4 
N 5 s.oo 533.45 1.100 1.550 100.0 PS.O i.o 66.0 sz.o elA8 3245.4 

"' 6 s.oo 536.52 .970 1.300 104.0 86.0 i.o 66.0 s2.o .188 3047.6 
f l s.oo 53t:3.92 .600 .860 98.0 86.0 1.0 66.0 s2.o .188 2396.9 
E 2 s.oo 541.58 .750 l.OSO 101.0 87.0 l.O 66.0 s2.o .188 2679.8 
f 3 s.oo 544.42 .860 1.200 104.0 aa.o i.o 68.0 s2.o .188 2875.l 
~ 4 s.oo 547.47. .960 l.4oo 101.0 88.0 1.0 68.0 s2.o .188 3037.6 
I:. s s.oo 550.43 .920 1.300 110.0 90.0 1.0 68.0 52.0 .188 2973.7 
f 6 s.oo 553.00 .110 i.ooo 111.0 90.0 1.0 6R.O s2.o .188 2612.3 



TABLE A-10 

PARTICULATE DATA ANO CALCULATED VALUES 

RUN- l 0-TB:,. DATE- 10•31-75 

ATMOS ATMOS STAC~ Hf'O PART IC PART IC STAC"< INIT PERC PERC PERC PITOT 
TEMP PRES \lt•C CONO WT-PTL WT-TTL AREA VOL 02 C02 co TUBE 

(DG.F) <I.HG> Cl.H;>O) (ML) CMG) (MG> CFT?) COf.F) ORV DRY ORY (,()ff 

69.o 27.65 ··3.90 7.4 1959.70 1959.70 3.oa 553.00 20.9 o.o o.o .746 

PORT- SAMP METER DELTA DELTA TEMP TEMP TRAIN STACK S.GEL: PROBE 
POINT TIMF. VOL p i·\ IN OUT V11C TEMP TEMP T DIA \/Et. 

w 
w 

PHN) coe.t=-, (J.H20) (J .H20) CD.F> CO.Fl <IeHG) (0.f) CO.F) UN> CFP~!) 

f. 1 ~.oo 555.29 .570 .azo ae.o 66.0 2.0 68.0 s2.o .188 2343.2 
f 2 s.oo 557.73 .670 .950 89.0 86.0 2.0 68.0 sz.o .188 2540.4 
F. 3 s.oo 560.71 .880 1.250 96.0 86.0 z.o 68.0 52.0 .188 2911.5 
E 4 s.oo 563.68 .980 t.380 102.0 s1.o 2.0 68.0 52.0 .188 3072.4 
f 5 s.oo 566.48 .810 1.170 104.0 88.0 2.0 68.0 52.0 .188 2793.J 
F. 6 s.oo 569.18 .aoo l.l!>O 105.0 90.0 2.0 68.0 52.0 .188 2776.0 
N 1 s.oo 571.45 .540 .760 100.0 88.0 2.0 68.0 52.0 .1sa 2zao.1 
N 2 s.oo 573.92 .640 .910 100.0 88.0 2.0 68.0 s2.o .188 ~482.9 
N 3 s.oo 576.52 .760 1.090 100.0 aa.o 2.0 68.0 52.0 .188 21oi:;.1 
N 4 s.oo 579.60 1.000 1.420 100.0 aa.o 2.0 6ti.O 52.0 .188 3103.6 
N 5 s.oo 582.61 1.000 1.420 102.0 ~9.0 2.0 68.0 52.0 .188 3103.6 
N 6 s.oo Sf.15. 59 .A50 1.230 1os.o 89.o 2.0 68.0 52.0 .1ae ?B&l.4 



TABLE A-11 

~ARTICULATE DATA ANO CALCULATED VALUE~ 

~UN- 11-ev;··• Ut:T~- lo-31-7S 

ATMOS ATMOS STACK Hi•O PART IC PAfHIC STACK I t·J IT PERC PERC PERC PtTOT 
TEMP PR~S VftC CONO WT-PTL WT .. TTL A~E#\ VOL 02 CO? co Tt 18E 

COG.F) <I.HG) <I .H;~O) CML) CMG) (MG) (ff?) (0Cf) DRY ORY ORY C:OEF 

10.0 27.65 -l.60 4.4 811.60 811.60 .19 213.ll 20.9 o.o o.o .838 

PORT- SAHP METER DELTA DELTA TEMP TEMP TRAfN STAC~ S,6EL P~08E 
POINT TIME VOL. p 11 IN OUT VAi TEMP TEMP T DI/\ VEt. 

w (~HN) (0Cf) CJ.H20) (J.H?.0) CO.Fl <Def'') <I .HG> <D.F> (0.f) (JN> Cf P~·) 
.... 

E l 5,00 21s.oo 1.300 ,360 12.0 10.0 l.O 65.0 s2.o .125 397S.8 
F. l 2.50 215.72 1.300 .350 74.0 10.0 1.0 6S.O s2.o .12s J97s.e 
E 2 2.so 216.59 1.500 .410 75.0 10.0 i.o 65.0 s2.o .12s 4210.1 
E 2 s.oo Zl8.35 i.soo .410 ao.o 12.0 1.0 65.0 52.0 .125 4270.7 
f 3 s.oo 220.01 1.200 .320 82.0 12.0 1. 0 65.0 s2.o .125 3819.9 
f 3 2.so 220.78 1.200 .320 84.0 74.0 1.0 65.0 s2.o .125 Jtll9.9 
£ 4 2.so 221 .ss .aao .240 86.o ·is. o 1.0 65.o s2.o .125 3271.1 
f. 4 s.oo 223.0l .860 .240 86.0 1s.o 1.0 65.0 52.0 .125 3271.l 
N 1 s.oo 224.35 .650 .180 84.0 78.0 leO 65.o s2.o .125 Ztlll.3 
N 1 2.so 224.90 .650 .1ao 86.0 79.0 1.0 bS.O 52.0 • 125 2tt 11 • i 

N 2 z.so 225.47 .900 .240 86.0 so.o 1.0 os.o 52.0 .125 330t:i.l 
N 2 s.oo 226.A7 .900 .240 88.0 60.0 1.0 65.0 52.0 .125 J30Hel 
N 3 s.oo 228.57 1.300 .360 92.0 02.0 1.0 65.o s2.o .125 3975.A 
N 3 2.so 229.42 l.300 .360 94.0 82.0 1.0 65.o 52.o .125 3975.0 
N 4 2.50 230.27 1.200 .320 95.0 84.0 i.o 65.0 52.0 .125 31.119.9 
t I 4 s.oo 232.0·1 l.?.00 .320 96.0 84.0 l.O 65.0 s2.o .125 3~ 1 19.9 



TABLE A-12 

PARTICULATE DATA ANO CALCULATED VALUES 

HU .. - 12-Tfill IJATE- lO-ll--/~ 

ATMOS ATMOS STACK ~L:Q PART IC PART IC STACK ltJ IT PERC PERC PERC PITOT 
TEMP PRES V/JC CONO WT-PTL WT-TTL M~EA VOL 02 C02 co TUBF 

(OG.F) CI. HG) CI.Ht>O) (ML) CMG) (HG) (fl?) CDCF) ORV ORY ORY COEF 

73.o 27.65 .J.90 10.3 2289.60 2289.60 J.08 585.59 20,9 o.o o.o • 7 ·16 

PORT- SAMP METER OELTA DELTA TEMP TEMP TRAIN ~TAC~ s.GEL P~OBE 
w POINT TIME VOL p H IN OUT VtiC TEMP TEMP T Die\ Vf t 
VI ( 1,. IN> to.· F) (J.H?O) (I eH20) 40.F) CD.Fl (I eHG> (0.f) CO.F) (IN) ( F >->~~) 

N 1 s.oo 587.66 e'e60 .670 ee.o 86.0 2.0 68.o 54.0 .188 2107.0 
N 2 s.oo 589.97 .590 .eso 88.0 86.0 2.0 6A.O 54.0 .188 2386.2 

"' 3 s.oo 592.55 .120 1.030 94.0 86.0 2.0 68.0 54.0 .1aa ?.636.o 
N 4 s.oo 595.61 i.ooo 1.420 98.0 86.0 2.0 68.0 54.0 .188 3106.5 
N 5 s.oo 59B.62 .990 1.400 102.0 a1.o ?..o 68.0 54.0 .1ea 3091.0 
N 6 s.oo 601.47 .860 1.250 103.0 87.0 2.0 68.0 54.0 .188 2880.9 
E l s.oo 603.87 .590 .850 101.0 88.0 2.0 68.0 54.0 .188 2386.2 
E 2 s.oo 606.30 .650 .940 102.0 H9.0 2.0 68.0 S4.0 .188 2504.6 
E 3 s.oo 609.02 .790 1.130 103.0 90.0 2.0 68.0 54.o .188 2761.1 
E 4 s.oo 61?.. 2 -~ 1.000 1.420 104.0 90.0 2.0 6tt.o 54.0 .188 ~106.5 
F. 5 s.oo 614.80 .110 l.100 105.0 90.0 2.0 68.0 54.0 .188 2726.0 
t:: 6 s.oo bl7.SS e800 1.1so 10&.o 91.0 2.0 68.o 54.0 .188 2778.6 



ON 
TT 
PB 
PM 

""' TM 
VMS TD 
vw 
vwv 
PP-eOS 
MO 
PC02 
POZ 
PCO 
PN2 
M"O 
MW 
CP 
OPS 
TS 
NP 
PST 
PS 
vs 
AS 
QAM 
QS 
QA 
PERI 
MF 
MT 
IC 
CAN 
CAO 
CAT 
CAIJ 
CAW 
CAX 

TABLE A-13 

PARTICULATE EMISSION OATA 

DESCRIPTION 

DA TE OF ~U.'t 

PROBE TIP OIA~ETER 
NE:T Tl"4E OF RUN 
BAROMETRIC PRESSUPE 
AVG ORIFICE PRE~ DROP 
VOL ORY GAS-METER CONO 
AVG GAS METER TE~P 
VOL OPY Gr.S-STO CONO 
TOTAL H20 COLLECTED 
VOL H20 V~POR-STO COND 
PERCENT MOlSTURE ~v VOL 
MOLE FRACTrON ORY GAS 
PERCENT C02 AY VOL, O?Y 
PERCENT 02 ~y VOL, oqy 
PERCENT CO ~y VOL• ORY 
PERCENT NZ :•y VOL, ORY 
MOLECULAR ~T-ORY ST~ GAS 
MOLECULA? ~T-ST~ GAS 
PITOT TU~E COEFFICIENT 
~Vr, STK VELOCITY HEAD 
AVG STAr~ TEMPERATURE 
N~T SAMPtING POINTS 
STATIC PR~S Or ST~c~ 
STACK PRESSURE. ABSOLUTE 
AVG STACK GAS VELOCITY 
STACI\ Ai-;.EA 
ACTUAL STAC~ FLOWRATF. 
STK FLOwRAT~, ORYtSTD CN 
ACTUAL STACK FLO~RATE 
PERCENT I~OKINETIC 
PARTICULATE WT-PARTIAL 
PARTJCULAT~ WT-TOTAL 
PERC !¥PINGER C~TCH 
PART. LOAO-PTL.STO CN 
PART. LOAD-TTL.STD CN 
PART. LOAO-PTL.ST~ CN 
PART. LOAO-TTL.STK CN 
PARTIC f.HIS-PARTIAL 
PARTIC E~IS-TOTAL 

UNITS 

IN 
tAIN 

IN.HG 
IN.H20 

OCF 
DEG.F 

OSCF 
ML 

SCF 

IN.H20 
OEG.F 

I!-.1.HG 
IN.HG 

FPM 
IN? 

M3/MIN 
OSCF,.. 

ACFM 

MG 
Mt; 

GR/OSCF 
GR/OSCF 

GR/ACF 
GA/ACF 

LB/liR 
LB/HR 

36 

1-LOS 2-LOS 3-LO" 

10-29-15 10-29-75 10-29-75 

.188 
bo.o· 

28.44 
1. 21 -~ 
3?..59 

64.:"? 
31.~2 

4. ~' 
.19 
.6 

.994 
o.o 

20.9 
o.o 

79.l 
28.84 
28.77 

.746 

.852 
45.q 

12 
e29 

28.73 
2750 

444 
239.8 

84()7 
8469 
9a.:; 

QS70.00 
9570.00 

o.oo 
4.69079 
4.69079 
~.68981 
4.6898} 

340.37 
31+0.37 

.188 
60.0 

28.48 
1.177 
32.S~ 
7~.7 

31;. 72 
~. ;, 

• ! :.., . ,... 
• 994 
a.o 

20.9 
o.o 

79.l 
28.84 
28.77 

• 71\-6 
.'323 
5· • ; 

12 
.29 

2a.11 
27(16 

444 
230 •. 1 

827~ 
8333 
98.6 

5757.lo 
5757.10 

c.oo 
2.88629 
Z.88629 
2.86474 
2.86474-

204.59 
204.59 

.188 
~o.o 

28.4 
1.298 
33.99 
77.8 

31. ·ll 
s.~ 

• 2'' 
r. . ,. . 

.99·: 
o.o 

?.f'.Q 
0. !) 

7Q. l 
28.F;~ 

28. 7'"­
• 11~0 
•q •P 

61.l 
12 

.20 
?A.-9 

2886 
444 

251.6 
8597 
8887 
9~. :; 

2153.61) 
2153.60 

o.oo 
1.03Cl5~ 

l.03<l50 
l.00564 
t.00564 

7().59 
76.59 



ON 
TT 
PB 
p~ 

VM 
TM 
V"4STO 
vw 
VW\I 
PMOS 
MO 
PC02 
P02 
PCO 
PN2 
MWO 
MW 
CP 
DPS 
TS 
NP 
PST 
PS 
vs 
AS 
!~AM 

OS 
QA 
PERI 
MF 
MT 
IC 
CAN 
CAO 
CAT 
c~u 
CA-. 
CAX 

TABLE A-13 (Continued) 

PARTICULATE EMISSION UATA 

DESCHIPTION UNITS t..-TBW 6-1.0W 

011 TE OF ~u··.~ 10-29-75 10-30-75 10-31-75 

pqQBE TIP DI~~ETER 
NET TI~t OF GUN 
B~ROLETRIC PRESSURE 
~VG ORIFICE PRES DROP 
VOL ORY G~S-HETEA COND 
AVG GA~ METER TEMP 
VOL O~v GbS-STO CONO 
TOT~L ~~o COLLECTED 
VOL H?O V~POR-STO CONO 
PERCENT MOISTURE 'Y VOL 
MOLE FRACTrON ORY GAS 
PERCE~r C02 ~v VOL. ORY 
PERCENT 02 FY VOl• ORY 
PERCENT CO ~y VOL• ORY 
PERCENT N2 FY VOL• OQY 
MOLECUL~R ~T-DRY STv GAS 
MOLECULA~ wT-STr. GAS 
PITOT TUkE COEFFICIE~T 
AVG ST~ VELOCITY HE~D 
AVG STAC~ TEMPERATURE 
NFT S~MPLING POINTS 
STATIC PRfS O~ STAC~ 
ST ACt< PRESSURE• ABS1 :LUTE 
AVG STACK GAS VELOCITY 
STAC~ At-JEA 
ACTUAL STACY. FLO~RATE 
ST~ FLOwR~TEt ORY,STO CN 
ACTUAL ~TAC~ FLO~RATE 
PERCENT l,Q~INETIC 

PAPTICULAT~ WT-PARTIAL 
PARTICULAT~ •T-TOTAL 
PERC I~PlN6ER CATCH 
PART. LOAO-PTL.STO CN 
PART4 LOAD-TTL,STD CN 
PAkT. LOAO-PTL.ST~ C~ 
PART. LOAD-TTL.ST~ CN 
PARTIC EMIS-PARTIAL 
PARTIC f~IS-TOTAL 

IN 
~IN 

IN.HG 
IN.H20 

OCF 
nEG.F 

OSCF 
ML 

SCF 

IN.H20 
DEG.F' 

I 1·;.HG 
IN.HG 

FPM 
TN2 

M3/HIN 
DSC FM 

ACFM 

MG 
MG 

Gr:UOSCF 
G;.:l/OSCF" 

GP/ACF 
GR/AC!=" 

LB/HR 
LB/HR 

37 

.188 
60.0 

28.35 
1.338 
35.32 

91."' 
3?.27 

s.s 
• p 

.992 
o.o 

2C.9 
o.o 

79.l 
28.84 
28.75 

.746 

.94" 
6 .o 

12 
.2Q 

28.64 
?949 
•44 

257e2 
8722 
9';;3.? 
9A • ;: 

1230.40 
1230.40 

o.oo 
.587"'4 
.58724 
.56394 
.56394· 
43.89 
41.09 

.188 
60.0 

28.17 
2.Zf,2 
5 .• 43 
73. 

47.9f: 
9. ·' 
.44 
.9 

.99 1 

o.o 
20.9 
o.o 

79. l 
28.84 
26.74 

• a·:a 
1.5$37 
56. !) 

l "l 

• l 9 
29.36 

4308 
i3 

11. :'i 
37 .. 
388 

99. :, 
1460.?.0 
1460.AO 

o.oo 
.46905 
.46905 
.45257 
.45257 

l. 5': 
l. 5{: 

.1as 
60.o 

27.74 
1.187 
32.2~ 

74.2 
2Q.7fi 

c'. .3 
.3 .. 
' .... 

• 9H -: 
o.o 

i?n.o 
0. () 

7C1.l 
28.84 
28.69 

.746 

.832 
6 ::>. :; 

12 
.2c:t 

20. 1 
?f:' r:• 3 

444 
24~.5 

8r8Q 
R•·33 
97.7 

lfi3Q.90 
lf\39.~0 

o.oo 
• 8406:) 
.84/:3611 
.7Q5'5 
.7Q5~S 

58.81 
58. R ~ 



NAME 

ON 
TT 
PB 
p,.. 

VM 
TM 
Vr.tSTO 
\IW 
vwv 
?~05 

1140 
PC02 
P02 
?CO 
P"-12 
MWO 
MW 
CP 
DPS 
TS 
NP 
PST 
PS 
vs 
AS 
t')AM 

GS 
QA 
PERI 
MF' 
MT 
IC 
CAN 
CAO 
CAT 
CAU 
CA~ 

CAX 

TABLE A-13 (Continued) 

PARTICULATE EMISSION DATA 

UNITS 7-8VW 8-TBC 9-T~C 

DATE OF ~UN 10-31-75 10-31-75 l0-31-75 

PROBE TIP DIA~ETER 
NET TIME O~ ~UN 
BARO~ETRIC PRESSURE 
AVG ORIFICE PRES DROP 
VOL ORY GjS-METEH CONO 
AVG GAS METER TEMP 
V~. O~Y G~S-STD CONO 
TOT~L ~20 COLLECTED 
VOL H20 VAPO~-~TO COND 
PERCENT MOISTURE ~y VOL 
MOLE FRACTION oqy GAS 
PERCEN! C02 BY VOL• ORY 
PERCENT 02 ~y VOL• ORY 
PERCENT CO ~y VOL• ORY 
PERCENT N2 i •. Y VOL, ORY 
MOLECULAR WT-DRY STw GAS 
MOLECUL~R ~T-STK GAS 
PITOT TUHE COEFFICIE~;T 
AV6 ST~ VELOCITY HEAD 
AVG STA··~ TE~PERATURE 
NET s:.'4Pt ING POINTS 
STATIC PR~S OF STACK 
STAC~ PPESSURE. ABSOLUTE 
AVG STACK GAS VELOCITY 
STACK: A'~EA 

ACTUAL STAC~ FLOwRlT£ 
STK FLO~R~TEt DRYtSTO CN 
ACTUAL ~TACK FLOwRATE 
PERCENT I'O~INETIC 
PARTICULATE ~T-PARTIAL 
r~RTICULATE WT-TOTAL 
PERC !~PINGER CtTCH 
PART. LOAO-PTL.STD CN 
PART. LOAD-TTL.STD C·: 
PART. LOAD-PTL,sr~ CN 
PART. LOAO-TTL,sTv CN 
PARTIC EMIS-PARTIAL 
PA~TIC ~MIS-TOTAL 

IN 
f.\IN 

IN.HG 
t:'-l'•H20 

DCF 
f:E'G.F 

OSCF 
ML 

$CF 

tN.H20 
OEG.F 

IN.HG 
IN.HG 

F'PM 
IN2 

M3/MIN 
DSC FM 

ACFM 

MG 
MG 

G~/OSCF" 

GR/OSCF 
GR/ACF 
GR/ACF 

LB/HR 
LB/HR 

38 

.12~ 
60.0 

27.74 
.412 

22.oa 
72.3 

20.41 
;;. .1 
.'?1 
l e3 

• 987 
o.o 

20.9 
o.o 

79.1 
28.84 
28.~9 

.8{8 
1.537 
67.o 

1~ 
• l q 

2 ., • q3 
432n 

13 
i 1. 1~ 

360 
389 

99.:.. 
A93.l0 
893.lO 

o.oo 
.67403 
.674~3 

.62453 

.62453 
2.oa 
2.oa 

.188 
60.0 

21.11 
l • OliO 
30.86 
a··· 1 

2·~. 09 
'1. 
.~3 
l.~ 

.<H~ . 
o.o 

20.9 
o.o 

79.l 
28.84 
28.67 

.746 

.747 
65.o 

12 
.29 

~a.oo 

2658 
444 

231.8 
7618 
8187 
97.9 

2998.90 
2998.90 

o.oo 
l.64391 
1.64391 
1.52967 
l.52q67 

107.32 
107.32 

.18B 
bO.n 

27.71 
1.1 ~·) 
33. ~ 

93.:: 
29.51 

7. c:.. 

• 3--
1. 2 

.~88 
o.o 

?0.'1 
o.o 

79. l 
~8.~4 

28.7 
• 74h 
.823 
66.t.:; 

12 
• 2C) 

28.00 
279u 

444 
241. 7 

sooc 
86 . •:. 
97.f( 

30,...q. )1) 

30,.9. 30 
o.oo 

l.6!nse 
l.b.Jl51; 
l. 49 •',64 
l.49"1,4 

109. c., 3 
109.~3 



NAME 

ON 
TT 
PS 
p~ 

VM 
TM 
VMS TO 

""' vwv 
PMOS 
MO 
PC02 
P02 
PCO 
PN2 
MtiO 
MW 
CP 
DPS 
TS 
NP 
PST 
PS 
vs 
AS 
QAM 
QS 
QA 
PERI 
MF 
~T 

IC 
CAN 
CAO 
CAT 
CAU 
CAW 
CAX 

DESCRIPTION 

TABLE A-13 (Concluded) 

PAqTICULATE EMISSION DATA 

UNITS 11-BVM 12-TR:..t 

DATE OF HUN l0-31-75 l0-31-75 lD-31-75 

PROBE TIP OI4~ETER 
NET T tp.1E OF RUN 
8ARO~ETRIC PRESSURE 
AVG ORIFI· E PRE~ DROP 
VOL ORY G~S-METER COND 
AVG GA~ METER TEMP 
VOL O~y G~S-STO CONO 
TOT6L ~20 COLLECTED 
VOL H20 v~POR-STO CONO 
PERCENT MOt~TUQ( ~y VOL 
~OLE FRACTION DRY GA5 
PERCENT C02 AY VOL, ORY 
PERCENT 02 ~y VOL, ORY 
PERCENT CO ~y VOLt ORY 
PERCENT N2 ~y VOL• ORY 
MOLECULAR WT-DRY sr~ GAS 
MOLt~UlbR wT-ST~ GAS 
P[TOT ru~E COEFFICIE~T 
AVG ST~ VELOCITY HEAO 
AVG STACK TEMPERATURE 
NET S~MPLING POINTS 
STAT!C PR~S OF STACK 
STACK PRESSURE, ABSOLUTE 
AVG STAC~ GAS VELOCITY 
STACK Ai..-EA 
ACTUAL STACK FLO•RATE 
ST~ FLOWRATf, DRV,STO C~ 
ACTUAL ~TACr FLO~RATE 
PERCENT ISO~INETIC 
PARTICULATE WT-PARTIAL· 
PARTICULATE WT-TOTAL 
PERC JMPlNGER CATCH 
PART. LOAO-PTL,STO CN 
PART. LOAD-TTL.STD CN 
PART. LOAO-PTL.ST~ CN 
PART. LOAO-TTL.STK CN 
PARTIC EMIS-PARTIAL 
PARTlC E~IS-TOTAL 

IN 
MIN 

IN.HG 
IN.HZO 

DCF 
l')EG.F 

OSCF 
ML 

SCF 

IN.H20 
OEG.F 

P~.HG 

I': .HG 
FPM 
IN2 

M3/MIN 
DSCFM 

ACF ... 

GR/OSCF 
GR/OSCF 

GR/ACF 
GH/ACF 

LB/HR 
LB/HR 

39 

.188 
60.0 

27.65 
1.131 
32.59 
93.~ 

28.93 
1.4 
.35 
i.2 

.988 
o.o 

20.9 
o.o 

79.l 
28.84 
28.71 

.746 

.792 
6a.n 

12 
.2c. 

27.94 
2749 

444-
239. 7 

7839 
6465 
9t<.O 

1959.70 
19..::9.7C 

o.oo 
le f•4335 
l e1:4335 

.'16617 

.Q6617 
10.09 
70.09 

.12'.-1· 
60.0 

27.65 
.JoJ 
1~.96 
a; .e 

17.18 
4.4-
.2 · 
1.2 

.988 
o.o 

20.;9 
c.o 

79.1 
28.84 
20.11 

.a-.ia 
l.llb 
6~.o 

l~ 
.12 

21.11 
3659 

?7 
19.7 

643 
695 

99.0 
811.60 
811.60 

o.oo 
.7?.732. 
.72732 
.67326 
.67326 

I.. 0 l 
4.0l 

.188 
60.0 

27.65 
l. lf· 1 
31 .96 
93.~ 

2s.3c: 
l ' • 

1 •. , 
• 98. 
o.o 

20.9 
o.o 

79.l 
28.84 
28,6C:., 

.74o 

.768 
ba.o 

12 
.2.;; 

2.7.94 
27.;7 
4~4 

23~ •. ·, 
7n8, 
~336 
91-1. ('I 

2289.6!) 
2289.60 

o.oo 
1.24368 
1.24368 
1.145<">1 
l.145~1 
a1.e~ 
81. 13,, 



NAME 

ON 
TT 
PB 
PM 
VM 
TM 
VMS TM 
vw 
VWM 
PMOS 
MO 
PC02 
P02 
PCO 
PN2 
MWO 
MW 
CP 
DPS 
TSM 
Ni-> 
PST 
PS 
VSM 
AS 
QAM 
QSM 
PERI 
MF 
MT 
IC 
CANH 
CAOM 
CATM 
CflUM 
CAWM 
CAXM 

DESCRIPTION 

TABLE A-14 

PARTICULATE EMISSION DATA 
(METRIC RESULTSl 

UNITS l•LOS 2-LOS 

DATE OF ~UN 10-29-75 10-29-75 10-29-75 

PROBE TIP OiA~ETER 
NET Tt~f. OF RUN 
BAROMETRIC PRESSURE 
AVG ORIFICE PRES DROP 
VOL ORY G~S-METER CONO 
AVG GAS ~ETER TEMP 
VOL ORY GGS-STO CONO 
TOT~L H20 COLLECTED 
VOL ~20 VuPOQ-STO COND 
PERCENT MOISTU~E AY VOL 
MOLE FRACTION ORi GAS 
PERCENT C02 RY VOL, ORY 
PERCENT 02 ~y VOLt ORY 
PERCENT CO ;: Y VOL• ORY 
PERCENT N2 ~y VOL, ORY 
MOLECULAR wT-DP.Y STK GAS 
MOLECULA~ WT-ST~ GAS 
PITOT ru..:ie: COEFFICif'.•.1T 
AVG ST~ VELOCITY HEAD 
AVG STACt- TEMPERA Ti.1RE 
N£T S~MPLING POINTS 
STATIC PR~S OF STAC~ 
STACK PRESSURE, ABSOLUTt 
AVG STACK GAS VELOCITY 
STACK ADEA 
ACTUAL STAC~ ~LOWR•TE 
STK FLO~P~TEt ORYtSTO \.N 
PERCENT I~O~INETIC 
PARTICULATE WT-PARTIAL 
PARTICULATE ~T-TOTAL 
PERC lMPlNGER Ct.TCH 
PART. LOAO-PTL.STD CN 
P~~T. LOAD-TTL.STD CN 
PART. LOAO-PTL,ST~ CN 
PART. LOAD-TTL.STY. CN 
PARTIC EMIS-PARTIAt. 
PARTIC ~MIS-TOTAL 

IN 
~IN 

IN.HG 
IN.HZO 

OCF 
DEG.F 

NCM 
ML 

NM3 

IN.H20 
DEG.C 

IN.HG 
IN.HG 
M/~IN 

r;.p 
M3/fotlN 
NM3/MIN 

MG 
MG 

Mt~/NMJ 
M1:;/NM3 

MG/M3 
M·~/M3 
l(G/HR 
l<G/HR 

40 

.188 
60.0 

28.44 
1.z15 
3?..59 

64.?. 
.89 
4.0 
.01 
.6 

.994 
o.o 

20.~ 
o.o 

79.l 
28.84 
28.77 

.746 

.852 
1.1 

12 
.29 

28.73 
838.2 

444 
239.~ 

2JQ·"" 
Q8.5 

qs10.oo 
'1570.00 

o.oo 
10734.13 
Hi734.l3 
111731.88 
11)731.88 

154.391 
154.391 

.188 
60.0 

28.48 
1.177 . 
3?..SQ 
76.7 

• a! 
3 .;:i 
.01 
.6 

.994 
o.o 

20.9 
o.o 

79. l 
28.84 
28.77 

.746 

.823 
l '.2 

12 
.29 

28.77 
824.7 

444 
236 ... 
234.2 
98.6 

5757.10 
S7S7.lO 

o.oo 
6604.80 
6604.80 
6555.49 
6555.49 

92.798 
92.798 

.188 
f-0.0 

2B.4 
1.29.13 
33.99 
77.8 

.9· 
5.4 
.01 
.o 

.qq-. 
o.o 

20.c 
o.o 

79. l 
28.84 
28. 7'· 

e74f:.. 

.9 .. "1 

l"'. 2 
12 

.?Q 
2A • .._9 
879.5 

444 
251.6 
243.4 
9~. "; 

2153.61l 
2153.60 

·o .oo 
2378.73 
2378.73 
2301.25 
23f:l.25 

34.739 
34.73Q 



ON 
TT 
PS 
Plot 
VM 
TM 
VMS TM 
v~ 
VWM 
PMOS 
MO 
PCO~ 
P02 
PCO 
PN2 
MwO 
M~ 

CP 
OPS 
TSM 
NP 
PST 
PS 
VSM 
AS 
QAM 
QSM 
PE~I 
Mf 
MT 
IC 
CANM 
CAOM 
CATM 
CAUM 
CAWM 
CAXM 

DESCRIPTION 

TABLE A-14 (Continued) 

PARTICUtATE EMISSION DATA 
<METRIC RESULTSl 

UNITS -.-TBW s-avw 6-· aw 

04TE OF' RUt..A 10-29-75 10-30-75 10-31-75 

PROBE TIP OIA~ETER 
Nf'T TIMf Or RUH 
BtRO\ETRIC PRESSU~E 
AVG ORIFICE PRES DROP 
VOL DRY G~S-METE~ CONO 
AVG GAS METER TEM~ 
VOL o~v GlS-STO CONO 
TOTAL H?.0 COLLECTED 
VOL l-i20 V .'\POR-STD CONO 
PERCENT MOISTURE ~y VOL 
MOLE FRACTION ORY GAS 
PERCENT C02 EY VOL, ORY 
PERCENT 02 ~y VOL• ORV 
PERCENT CO '·'Y VOL, ORY 
PERCENT N2 ~y VOL, ORY 
MOLECULAR WT-ORY STK r,AS 
MOLECULAR wT-STK GAS 
PITOT TU~E COEFFICIENT 
AVG ST~ VELOCITY HEAD 
AVG STACK TEMPERATURE 
NFT SiMPl ING POINTS 
STATIC PR~S OF STACK 
STACK PRESSURE. ABSOLUTE 
AVG STAC~ GAS VELOCITY 
STACI< AUf A 
ACTUAL STACK FLOWRATE 
STK FLO~R~TE• ORYtSTO CN 
PERCENT ISOKINETIC 
PA~TICULATE WT-PARTIAL 
PARTICULATE wT-TOTAL 
PERC !~PINGER CATCH 
PART. LOAD-PTL.STO CN 
PART. LOAD-TTL.STD CN 
PART. LOAO-PTL.STK CN 
PART. LOAO-TTL:.ST1< CN 
PA~TIC ~MIS-PARTIAL 
PARTIC EMIS-TOTAL 

IN 
l"f!N 

IN.HG 
IN.H20 

DCF 
DEG.f 

NCM 
ML 

NMJ 

1N.H20 
OE'G.C 

IN.HG 
IN.HG 
M/MIN 

IN2 
Hl/~IN 
NM3/HIN 

MG 
MG 

Mt;/NM3 
MG/NM3 

MG/H3 
MG/MJ 
KG/HR 
KG/HR 

41 

.1es 
60.0 

28.35 
l.338 
35.32 
91.~ 

.91 
s.s 
.01 

.K 
.992 
o.o 

20.9 
o.o 

79.1 
28.84 
28.75 

.746 

.94n 
l?.8 

12 
.29 

28.64 
898.9 

444 
257.2 
247.0 
98.? 

1230.40 
1230.40 

o.oo 
1343.81 
134-J.81 
1290.48 
1290.4R 
19.910 
19.910 

.188 
60.0 

28.: 7 
2.2~2 
Sti .~3 
· 73. r, 

1.31$ 
9. =· 
.01 
.9 

.991 
o.o 

21).Q 
o.o 

79. l 
26.84 
28.74 

• 8 ~?8 
1.587 
13.3 

1,:. 
.19 

28.36 
1313.l 

~3 
11 •• 
ll'J.Fi 
99 • ..; 

1460.~0· 
1460.RO 

o.oo 
1073.36 
l"'· 73. 36 
1035.62 
1035.62 .. 

.682 

.682 

.188 
!.sO.O 

21.11+ 
1.187 
32.25 

74.2 
• Fr 
i .J 

• :> l 
-~ .. ~ 

.9A ·,. 
o.o 

2n. 0 

o.o 
79. l 

28.H4 
28.69 

.746 

.d32 
1 7. z 

12 
.zq 

2~. 1 3 
854.lt 

441+ 
244.5 
22'-'. l 
97.7 

1639.90 
1639.90 

o.oo 
1Q4l.~7 

1941.87 
181~.SB 
1819.513 
26.~At. 

26. 68 1
• 



NAME 

ON 
TT 
PS 
PM 
VH 
TM 
VMS TM· 
V'tl 
VWM 
PMOS 
MD 
PC02 
P02 
PCO 
PNZ 
MwO 
Miii 
CP 
OPS 
TSH 
NP 
PST 
PS 
\ISM 
AS 
QAM 
QSM 
PERI 
MF 
MT 
IC 
CANM 
CAOM 
CATM 
CAUM 
CAWM 
CAXM 

DESCRIPTION 

TABLE A-14 (Continued) 

PAPTICULATE E~ISSION DATA 
(METRIC RESULTS> 

UNITS l-AVW 8-TBC 9-TBC 

OATE OF RUN 10-31-15 10-31-75 10-31-75 

PROBE TIP DIA~ETER 
NET TIME O!= RUN 
B~ROMETRIC PRESSURE 
AVG O~IFICE PRES OPOP 
VOL ORY G~S-METER CONO 
AVG GAS METER TEMP 
VOL ogy G4S-STD CONO 
TOTAL H20 COLLECTED 
VOL H20 viPOR-STD CONO 
PERCENT MOISTURE ?.Y VOL 
HOLE FRACTION OPY GAS 
PERCENT COZ RY VOL, ORY 
PERCENT 02 RY VOLt ORY 
PERCENT CO ~y VOL• OPY 
PERCENT N2 ~y VOLt ORY 
MOLECUL~R WT-ORY STK GAS 
MOLECULAR wT-ST~ GAS 
PITOT TU~E COEFFICIENT 
AVG STK VELOCITY HEAD 
AVG STACK TEMPERATURE 
NET SAMPLING POINTS 
STATIC PPtS OF STACK 
STACK PRESSURE, AuSOLUTf. 
AVG STACK GAS VELOCITY 
STACI< A~EA 
ACTUAL STAC~ FLOwRAT~ 
ST~ FLOWR~TEt DRVtSTO CN 
PERCENT I~O~INETIC 
PARTICULATE WT-PARTIAL 
PARTICULATE WT-TOTAL 
PERC I~PINr,ER CATC~ 
PART. LOAD-PTL.STO CN 
PAHT. LOAD-TTL.STD CN 
PART. LOAD-PTL.ST~ CN 
PART. LOAD-TTL.STK CN 
P~RTIC EMIS-PARTIAL 
PARTIC eHIS-TOTAL 

IN 
P-4IN 

IN.HG 
IN.H20 

DCF 
OEG.F 

NCM 
ML 

NM3 

!N.HZO 
OEG.C 

IM.HG 
IN.HG 
M/MIN 

IN2 
M3/M!N 
NM3/MIN 

MG 
MG 

Mc;/NM3 
M1;/Nfi13 

MG/M3 
MG/M3 
KG/HR 
t<G/1-iR 

42 

.125 
60.0 

27.74 
.412 

22.08 
72.3 
.sa 
5.7 
.01 
1.3 

.987 
o.o 

20.9 
o.o 

79. l 
28.84 
28.69 
.a~a 

).537 
l~.4 

16 
.19 

27.93 
1316.9 

\3 
11. !J 
io.2 
99 • .:. 

893.10 
893.10 

o.oo 
1542.41'; 
1542.40 
142C>.l5 
1429.15 

.944 

.944 

.188 
60.0 

27.71 
1.060 
30.8b 

ar-.1 
• 8" 
9.~ 

.01 
1.5 

.98'~ 
o.o 

20.9 
o.o 

79.l 
28.84 
28.67 

.746 

.747 
i .~·. 3 

12 
.29 

20.00 
81! 1 .2 

444 
231.A 
21~.7 

97.9 
2998.90 
2996.90 

o.oo 
376l.b4 
3761.S~ 

3500.40 
JS00.40 

48.679 
48.679 

.188 
60.0 

27.71 
l.lf>IJ 
33.16 
93. ~· 

.8•• 
7. t".. 

.01 

l • 2 
.988 
o.o 

2 \}. :.) 
o.o 

7Q. 1 
28 • .':14 
28. 7 ·. 

.74'> 

.B23 
19.2 

12 
.2Y 

28.00 
8~1.7 

444 
24.3. :; 
22~.A 

97.8 
30t-.9.30 
30~9.30 

o.oo 
3664.96 
3664.96 
3411. oc1 
34ll.C9 
49.86~ 

49.864 



NAME 

ON 
TT 
PB 
Pt-t 
VM 
T:.t 
VMS TM 
vw 
VWM 
PMOS 
MO 
PC02 
P02 
PCO 
PN2 
MWO 
Mi.I 
CP 
DPS 
TSM 
NP 
PST 
PS 
VSM 
AS 
QAM 
QSM 
PERI 
MF 
MT 
IC 
CANM 
CAOM 
CATM 
CAUM 
CA\1114 
CAXM 

DESCRIPTION 

TABLE A-14 (Concluded) 

PARTICULATE EMISSION DATA 
<METRIC RESULTS> 

UNITS l ··-T8M ll-BVM 

10-31-75 10-31-75 l0-31-75 

PROBE TIP OIA~ETER 
NET TIME OF RUN 
BARO~ETRIC PRESSURE 
AVG ORIFICE PRE~ DROP 
VOL ORY GDS-METER COND 
AVG GAS METER TEMP 
VOL ORY G~S-STD CONO 
TOTAL H20 COLLECTED 
VOL H20 V~P04-STD CCNO 
PERCENT MOISTURE ~y VOl 
MOLE FRbCTION ORY GAS 
PERCENT C02 ~y VOL• ORY 
PEQCENT 02 °Y VOLt ORY 
PERCENT CO ~y VOL• O~Y 
PERCENT N2 ~y VOL• ORY 
MOLECULAR WT-ORY ST~ GAS 
MOLECULA~ WT-ST~ GAS 
PITOT ru~E COEFFICIENT 
AVG ST~ VELOCITY HEAD 
AVG STACX TEMPERATURE 

·NE:T StiMPL ING POINTS 
STATIC P~ES OF STAC~ 
STACK P~fSSIJqE. ABSOLUTE 
~VG STAC~ GAS VELOCITY 
STACK. A..,EA 
ACTUAL STAC~ FLOWRATE 
STK FLO~RoTEt ORYtSTO r,N 
PERCENT !SO~I~ETIC 
PARTICULAT~ WT-PARTIAL 
PAqTICULATE WT-TOTAL 
PERC !~PINGER CATCH 
PAP.T. LOAD-PTL.STO CN 
P.ART. LOAD-TTL.STD CN 
PA~T. LOAD-PTL,STK CN 
PART. LOAD-TTL.ST~ CN 
PARTIC EHlS•PARTIAL 
PARTIC EMIS-TOTAL 

IN 
MIN 

IN.HG 
IN.H20 

OCF' 
rEG.F 

NCM 
ML 

NM3 

1N.H20 
OEG.C 

Il".:.HG 
I~.HG 
Mn4IN 

JN? 
M3/MIN 
NM3/MfN 

MG/NH3 
MG/NM3 

Mt;./H3 
M6/M3 
t<G/HR 
KG/HR 

43 

el88 
60.0 

?.7.65 
1.131 
32.59 
9?..~ 

.8? 
7.4 
.01 
1·2 

.988 
o.o 

20.9 
o.o 

79.1 
28.84 
2a.11 

.746 

.792 
20.0 

12 
.24 

27.94 
837.8 

444 
239.7 
222.0 
9~.o 

19r:;9.70 
l9C\9.70 

o.oo 
2387.S.r. 
2387.54 
2210.<-l2 
2210.<=f2 

31.79'3 
31.793 

.12~ 
60.0 

27.65 
.303 

1 .96 
a· .a 

.• 4.9 
4.4 
.01 
1.2 

.988 
o.o 

20.9 
o.o 

79.l 
28.84 
28.11 
.a~a 

1.116 
}q.3 

l A 

ei2 
21.11 

1114.9 
-;_. 7 

19.7 
18.2 
99.o 

811.60 
dll.60 

o.oo 
1664.37 
)664.37 
1540.65 
1540.65 

l.819 
1.819 

.188 
~o.o 

27.6~ 
1.1:11 
31.96 

<.n.R 
Q· • 

1 .3 
• 01 
l. ~ 

.98. 
o.o 

20.Q 
o.o 

7q.1 
28.84 
ZB. · ::-; 

.746 

.7~8 

20. •) 
12 

.Z'"> 
27.94 
825 •. 

23.~ .... 
217 .;..; 

9cl.(l 
2289.61) 
22H9.oo 

o.oo 
284S.9b 
Z84S.9& 
2622.23 
262Z.23 
37.lJl 
37.131 



TABLE A-15 

SUMH~RY OF RfSULTS 

NAME DESCRIPTION UNITS 1-LOS 2-LOS 3-LO~J 

DATE OF HUN l0-29-75 10-29-75 10-29-75 

VMS TO VOL ORY G'SMSTO COND OSCF 31.42 30.72 31. '-il 
PMOS PERCENT MOISTU~f 1:v V01. • f, .6 • i.i 
TS AVG STACK TEMPERATURE OEG.F. 45. <1 s(·. ·i 61.1 
QS STK FLOWR~TE1 ORY1STD CN OSCFM 8467 8271 8597 
OA ACTUAL STAC~ FLOWRATE ACFM 84t.9 8333 8887 
PERI PERCENT t~OKINETIC 98.S 98.6 98 •. , 

.i:- PARTICULATES -- PARTIAL CATCH 

.i:-

MF PARTICULAT[ WT-PARTIAL MG 9570.00 5757.10 215J.60 
CAN PART. LOAO-PTL,STO CN rtR/OSCF 4.69079 2.88629 1.03950 
CflT PART. LOAO-PTL,STK CN GR/ACF 4.68981 2.86474 1.00564 
CAW PARTIC f.MIS-PARTIAL LB/HR 340.37 l04.59 76.59 

PARTICULATES -- TOTAL CATCh 

HT PARTICULATf WT-TOTAL H'- qs10.oo 5757.10 2153.60 
CAO PART. LOAO-TTL,STO CN GR/DSCF 4.69079 2.88629 1.03950 
CAU PART. LOAO-TTL,STK CN GR/ACF 4.68981 Z.86474 l.00564 
CAX PAATIC ~HIS-TOTAL LB/HR 340.37 ~04.59 7&.S<il 
IC PERC HiPIN<1ER CJ\ TCH o.oo o.oo o.oo 



~ 
IJ1 

TABLE A-15 (Continued) 

SUMM~RY Of ~ESUL TS 

N~HE DESCWIPTJON UNITS 4-TBW 5-0VW 6-1 ow 

CA IE Of •~U 'i 10-zq-1~ 10-lo-1s 10-J1-1s 

VMS TD 
Pt-tOS 
TS 
QS 
QA 
PERI 

VOL OHY G~s .. sro CONO 
PERCENT MO l S TURE HY VOi. 
AVG ST.AC~ TEMPERATURE 
ST~ FLO~RATEt ORY,STO CN 
ACTUAL ';TACt< F'L•1WRATE 
PERCENT I~O~INETIC 

PARTICULATfS -- PARTIAL CATCH 

MF 
CAN 
CAT 
CAW 

PARTICULATc WT-PARTIAL. 
PART. LOAO-PTLtSTO CN 
PART. LOAD-PTL,ST~ CN 
PARTIC [HIS•PARTIAL 

PARTICULATES -- TOTAL CATCH 

MT 
CAO 
CAU 
CAX 
IC 

PARTJCUl.ATE WT-TOTAL 
PART. LOAO-TTL,STO CN 
PART. LOAD-TTL,SlK CN 
PARTJC f.MIS-TOTAL 
PERC lMPINOER CAICH 

OSCF 

OEG.F 
DSCf M 

ACfM 

MG 
GR/OSCF 

GR/ACF' 
LB/t-IR 

HG 
GH/OSCf'" 

Gn/ACF 
LB/hR 

32.27 
• !\ 

64.0 
8722 
9• 82 
98. :~ 

1230 • .:.0 
.587?4 
.56394 
43.89 

1230.40 
.587?.4 
.S6394 
43.A9 
o.oo 

47.96 
.9 

56.o 
374 
388 

99.s 

1460.~0 
.46905 
.45~57 

l.So 

1460.80 
.46905 
.45257 

l. 5 (I 
o.oo 

?9.76 
i .1 

62.q 
8· 89 

'8f.33 
97.7 

1639.90 
.84860 
.79515 
se. a·• 

1639.90 
.84860 
.7<)515 
58.61 
o.oo 



TABLE A-15 (Continued) 

SUMMQRY OF Rl:"SUl.T~ 

NAME OESCHIPTION UNITS ·1-svw 8-TBC 9-THC 

DATE OF HU·'li 10-31-75 10-31-75 10-31-75 

VHS TO VOL O~Y G~S-STO CONO· OSCF 20.1tl 21~ .• 09 29.51 
PHOS PERCENT MOISTURE f··v VOi_ 1.3 1.5 1.2 
TS AVG STAC~ TEMPERATURE OEG.F f>7.0 6~.o 66.!i 
QS STK FLO~R~TEt DRYtSTD CN DSCf M :it>O 7618 8009 
QA ACTUAL ~TAC~ FLO~RATE ACFM 389 8187 86 . :-, 
Pf RI PERCENT l~O~INETIC 99.4 97.9 97.A 

+:'- PARTICULATES -- PARTIAL CATCH 
°' 

Hf PARTICULATf. WT-PARTIAL HO 893.10 2998.90 30t-9.3l) 
CAN PART. LOAD-PTL,STO CN t~R/OSCF .67403 1.64391 l.6015'4 
CAT PART. LOAD-PTL,STr CN GH/ACF .62453 1.52967 l.49t;f>4 
CA~ PARTIC FMtS-PARTIAL l.8/11R 2.oa 107.32 109.93 

PARTICULATES -- TOTAL CATCH 

HT PARTICULATE WT-TOTAL MG 893.•0 2998.90 30~9.30 
CAO P~RT. LOAO-TTL,STO CN Gi.?/OSCf .67403 l.61t391 1.60158 
CAU PAHT. LOAD-TTL,ST~ CN GR I A Cf .624~3 1.52967 1.49:164 
CAX Pf4RT IC FM I S-Tr·TAL LB/HI~ 2.oa 107.32 109.93 
IC PfRC l~PINGER CATCH o.oo o.oo o.oo 



+:­...... 

NAME DESCRIPTION 

TABLE A-15 (Concluded) 

SUMHlRY OF RESULTS 

UNITS ln-TBH 11-BVM 12-TRH 

OATE OF iJm1 l0-31-75 . 10-31-75 10-31-75 

VMS TO 
PMOS 
TS 
as 
QA 
PERI 

VOL DRY GAS-STO CONO 
PERCENT HOI S TURf i·· Y VOi. 
AVG STACK TEMPERATURE 
ST~ fLO~R'TEt ORYtSTO CN 
ACTUAL ~TACK FLOWRATE 
PERCENT ISO~INETIC 

PARTICULATES -- PARTIAL CATCH 

Hf 
CAN 
CAT 
CAW 

PARTICULATE ~T-PARTIAL 
PART. LOAD-PTL,STD CN 
PART. LOAO-PTL,STK CN 
PARTIC f.HIS-PARTIAL 

PARTICULATES -- TOTAL CATCrl 

HT 
CAO 
CAU 
CAX 
IC 

PARTICULAH. \!IT-TOTAL 
PART. LOAO·TTL,STO CN 
PART. LOAD-TTL,STK CN 
PARTIC fMJS-TOTAL 
PERC I~PlNl;ER C•,TCH 

DSCF 

OEG.F 
OSCFM 

ACFM 

HG 
GR/DSCF 

GH/ACF 
LB/HR 

MG 
GR/OSCf 

GR/ACF 
Le/ttR 

28.93 
1·2 

6B.O 
7839 
8465 
9~.o 

19~)9. 70 
l.04335 

.96617 
70.09 

19·-.9.To 
l.fJ4335 
.96617 
70.09 
o.oo 

17,18 
1.2 

6c.;,o 
64] 
695 

99.0 

811.60 
.72732 
• 67 ';26 

4e0l 

811.60 
.72732 
.67326 

4.01 
o.oo 

28.3"-, 
l • ~ 

bA • t' 
768 
8316 
9~1. 0 

2289.t>O 
1.24368 
1.14591 

a1.a-. 

2289.60 
l.2436A 
1.14591 

01.a~ 

o.oo 



TABLE A-16 

SUMMARY OF RESULTS--HETRIC UNITS 

NAME DESC~JPTION UNITS I-LOS 2-LOS 3-l Ov .. 

D~TE Of' 11UN l0-29-75 10-29-75 10-29-75 

Vt4STM VOL ORY &~S-STO COND NCH .890 .870 .90''1 
PMOS PERCENT MOISTURE RY VOi .6 .6 .k 
TSH AVG STACK TfMPERATURE OEG.C 1.1 111.2 lh.2 
QSH ST~ FLO~RATEt ORYtSTO CN NMJ/MJN 239.~ 234.2 243.4 
QAM ACTUAL STACK FLO~RATE M3/t4IN 239.8 236e•I 251.6 
PERI PERCENT ISO~INETIC 9~.5 98.6 98.t:· 

. 
~ 
(X) PARTICULATES -- PARTIAL CATCH 

MF PARTICULATE WT-PARTIAL MG 9570.00 5757.10 2153.60 
CANM PART. LOAD-PTL,~TO CN MG/NMJ 10734.ll 6604.80 2378.73 
CATH PART. LOAD-PTL~STK CN Mr;/MJ 10731.88 6555.49 2Jol.25 
CAWM PARTIC EHIS-PARTIAL KG/HR 15~.391 92.798 34.739 

PARTICULATES -- TOTAL CATCH 

HT PA~TICULATf WT-TOTAL MG 9570.00 5757.10 2lS3.flO 
CAOH PART. LOAD-TTL.STD CN MG/NH3 10734.13 6604.80 2378.73 
CAUH PART. LOAO-TTL,STY CN MH/H3 10731.88 6555.49 23r•1. 25 
CAXM PAR1IC EMIS-TOTAL t\t;/HR 154.391 92.798 34.739 
IC PERC l•'PINGER cr.TCH o,oo o.oo o.oo 



.p. 
\0 

TABLE A-16 (Continued) 

SUMM~RV OF RESULTS--METRJC UNITS 

NAME 

VHS TH 
PMOS 
TSM 
QSH 
OAH 
PERI 

OESCHIPTION UNITS 

DATE Of µu1.J 

NCM VOL DRY 6AS-STO COHO 
PERCENT MOISTURE ~y VOi 
AVG STAC~ TEMPERATURE 
STK FLOwR~Tf t DRYtSTO 
ACTUAL STAC~ FLOW~ATF. 
PERCENT I~Oi<INFTIC 

OEG.C 
CN NMJ/HIN 

MJ/MJN 

PARTICULATf~ -- PARTIAL CATCH 

MF 
CANM 
CATM 
CAWH 

PARTICULATt WT-PA~Tl-L 
PART. LOAO-PTL,STO CN 
PART. LOAO-PTL.ST~ CN 
PARTIC F.MIS-PARTIAL 

PARTICULATES -- TOTAL CATC~• 

MT 
CAOM 
CAUM 
CAXM 
IC 

PARTICULATl ~T-TOTAL 
PART. LOAO-TTL.,STO CN 
PART. LOAO-TTL,STK CN 
PARTIC fHIS-TOTAL 
PERC IMPINAER CATCH 

HG 
H•,1/NH3 

Mc;/MJ 
KG/HR 

HG 
MiYNHJ 

MU/H3 
K6/Hk 

1 .. -row s-m1w 6-1 OW 

10-29-75 10-30-75 10-31-75 

.914 
eA 

17.8 
Z47e0 
257.2 

98.i" 

1230.40 
1343.81 
1290.40 

19.910 

1230.40 
1343.Al 
1290.'+A 

19.910 
o.oo 

l.358 
.9 

13.3 
10.6 
l 1. () 
99 •• ., 

1460.AO 
1073.36 
)035.62 

.bB2 

1460.00 
1073.36, 
1035.62 

.t82 
o.oo 

.A43 
1.) 

17.2 
Z2'1.l 
244.S 
97.7 

1639.'10 
1941.87 
1819.S~ 
26.60~ 

lb39.90 
1941.87 
1819.SA 

26.68c. 
o.oo 



TABLE A-16 (Continued) 

SUMMARY OF RESULTS--HETRJC UNITS 

NAME DESCRIPTION UNITS 7-AVW- A-tac 9-TtiC 

OATE OF JWN 10-31-75 10-31-75 l0-31-75 

VHS TH VOL DRY G~S-STO CONO NCM .~78 .796 e8'6 
PHOS PERCENT MO!STUHE ~~y VOt 1.J l.5 1.2 
TSM AVG STACK TEMPERATURE DEG.c 19.4 lB.3 19.2 
QSM STK fLOwRATEt ORYtSTD rN NM3/MJN 1Ce2 21~.7 22h.8 
OAM ACTUAL STACK FLOWRATE H3/MiN 11.0 231.8 243 •. , 
PERI PERCENT l~OKINETlt 99.'4 97.9 97.0 

V1 
0 PARTICULATES -- PARTIAL CATCH 

HF PARTICUL.Alf WT-PARTIAL HG 893.10 2998.90 30t.9.30 
CANM PART. LOAD-PTL~STO CN MCl/NH3 1S42.•o 3761.8/t 3664.96 
CATM PART. LOAO-PTL,STK C~ MC/HJ 1429.15 3500.40 J4lle0'"1 
CAWH PARTIC tMIS-PARTIAL KG/HR .944 48.679 49.664 

PARTICULATES -- TOTAL CATCH 

MT PARTICULATE WT-TOTAL HG 89).10 2998.90 3069.30 
CAOH r'qT. LOAO-TTL·STO CN Mf;/NHJ l5tt2.40 3761.84 3664,96 
CAUM PART. LOAO-TTL.ST~-cN H<··IMJ 14?9.15 3500.40 3411.0U 
CAXM PARTIC EMIS-TOTAL i<G/HR .944 46.679 49.8~4 
IC PERC IMPINGER c~TCH o.oo o.oo o.oo 



TABLE A-16 (Concluded} 

SUHM4RY OF RESULTS--METRIC UNITS 

Nl'ME OESC~IPTION UNITS 1:-TBM 11-BVM 12-TBM 

DATE OF wUN 10-31-75 10-31-75 l0-31-75 

VHS TM VOL DRY GAS-STD CONO NCM .819 .487 .a· 1 
PMOS PERCENT MOISTURE ~y VOL t.2 1.2 1.1 
TSH AVG STAC~ TEMPERATURE DEG.C 20.0 1 f-1.J 20.0 
OSM STk FLOWR~TE, ORYtSTD CN NH3/MTN 222.·· 18.Z 21'/eL 
QAH ACTUAL STACK fLOWRATf HJ/MIN 239.7 19.7 Z36e" 
PERI PERCENT ISOKINETIC 9l~. 0 99.o 9B.O 

... 

VI 
...... 

PARTICULATES -- PARTIAL CATCH 

MF PARTICULATE WT-PARTIAL MG 19~9.70 811.60 22A9.60 
CANH PART. LOAO-PTL,STO CN Mt:i/NM3 2387.54 1664.37 .2845. 96 
CATM PART. LOAO-PTL,ST~ CN MG/HJ 2210.c>2 1540.65 2622.23 
CAWM PARTIC FMIS-PARTIAL Kli/HR 31 • ·19 3 1.819 37.131 

PART ICUlATES -- Till Al CATCti 

HT PA~TICULATE WT-TOTAL HG l 9~i9. 70 811.60 2289.60 
CAOH P~RT. LOAD-TTL.STD CN M•;/NM3 2387.54 l664.37 2845.96 
CAUM PART. LOAD-TTL,STK CN Mli/MJ 2210.42 1540.65 2622.23 
CAKM PARTIC fMlS-TOTAL l<G/HA 31.793 l.Al9 37.131 
IC PERC IMPINGER CATCH o.oo o.oo o.oo 



APPENDIX B 

SAMPLE CALCULATIONS 

52 



EXAMPLE PARTICULATE CALCULATIONS 

1. VOLUME OF ORY GAS SAMPLED AT STANDAPO CONDITIONS (11 

V~~STD = .,~---------.-----......... -~ .. ~--

= -----~ .. ~---------~~-~~----~~-~- = 31.42 DSCr 
64.Z+46 ·• 

VHST~ = v~sro 0 0.028317= 31.4200.028317: 

2. VOLUM~ OF WATER VAPOR AT STANOAPO CONDITIONS 

vwv 

.190°0.028317 = • 0054 Nr.:3 

3. PERCENT MOISTURE IN STACK GAS 

ioo.~ 

= • , PE~ E~JT 

31.42• 

4. MOLE FRACTION OF DR~ STACK G4S 

lOO.-P~~os lOO.- .~ 

loo. 100. 

s. AVERAGE MOLECULAR WEIGHT OF ORY STAC~ GAS 

MWO = tPC02 • 441100) • (P02 ~ 32/100) 
+(PN2+PCO ~ 28/100) 

= o.o 0 4•1100) • (20.9 0 32/100) 
•(79.l * 281100) 
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6. MOLECULAR ~EIGHT OF STACK GAS 

MW = MWO•MO • l8i> C 1-MI)) 

= 28.8•· .994 + 18• ( 1- .994) = 28.77 

1. STACK GAS VELOCITY AT STACK CONDITIONS 

vs = 5129*CP*ASQRT(OPS•CTS+~60))* 
SQRT ( 1 / (PS~Mlo/)) 

:::: 5129* • 746 * 2-- .663 
•SORT(l/C28.73• 28.77)} = z1i:,. ;:-p•., 

VSM = VS•0.3048 = 2750•0.3048 

8. STAC~ GAS VOLUMET~IC FLOW AT STANDARD CONDITIONS, OHV BASIS !'' 

n.123•vs•~s•~n•PS 
!.JS = ~---~-----...---~-~---

r~~•"'6o 

0.123• 2750• 4440 .994*28.73 
= ~------~----~~--~----~-~----~---~ 

4-5.9 +46!1 

= 81.o-6 7 O~C-F I 

QSM = QS 0 0.028317 = 8467°0.028Jl7 = 

~. STACK GAS VOLUMET~IC FLOW AT STACK CONDITIONS 

t~S 0 1 TS+460 J 
QA = ~---~~----~------

17.71 • ~s 0 ~r. 

84670( 4S.Q+4-6n) 

= -~~~~~~-~---------~~- = 
17.71•28.7J• .994 

QAM a QA•0.028317 = 8469•0.028317 :: 240 NM3/MTN 
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lo. PERCENT. l$0KINETIC 

l 032• < T5+460 > ov~sr:-. 

31.42 

2750• 60.0*28.73• .9940 .188 
~ -» l 88 

11. PARTICULATE LOADING -- PROBE• CYCLONE, ANO FILTER 
CAT STANOA~O CONOITION5) 

CAN = 0.0154 o (MF/VMSTD> 

= o.01s•~c9s10.001 31.42) 

= 11734.13 M-./NWJ 

12. PARTICULATE LOADING -- TOTAL 
<AT STAN04~0 CONDITIONS> (!l 

CAO = O.OlSu ~ CMT/VMSTO> 

31.42> 

z:: l "13 4 • 13 "4 <-;IN~ 3 

13. PARTICULATE LOADING -- PROBE, CYCLONE, ANO FJLTE~ 
<~T STAC~ CONOITIONSl 

CAT = ·--~~-----~---~--
r~:+460 

= Ji7Jl.A8 ~~/~3 
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14. PARTICULATE LOADING -- TOTAL 
.<AT STAC~ CONDITIONS> 

17.Tl•CAO•Ps•v.o 
CAU = ---~~-----~------

TS+460 

CAUM = CAUo2288e34 = 4.68981°2288.34 

15. PARTICULATE E~ISSION RATE 
-- PROBE, CYCLONE, ANO FTL!ER 

CA~ = 0.00857*CAN*~S 

= 0.00857• 4.6908• 

16. PARTICULATE E~ISSION qATE 
-- TGTtL 

8467 

8467 

CAXM = CAX•0.45359 = 340.37~0.45359 

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 ~ 
Mt on 

56 

= 
= 

= 
= 

340.)7 l. /.•""' 

154.39 .,,, -.;H,.:. 



18. KILOGRAMS GRAIN 

KG = (lb grain) x (0.4535924) 

= (100,000) x (0.4535924) 

= 45,360 kg 

(1) STANOAi•O CONDITIONS- AT 71 DEG F' <21.l OEG r.J • 29.92 IN HG 

( 7.:, J MM HG l 
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