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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 grainm
load-out, bin transfer, and bin loading (venting), all batch or semicontin-
UOuUS processess

All tests were conducted on the ducts prior to the cyclone con-
trol devicee 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:
le The summary and discussion of results;

2. The process description and operation;

3« The location of the sampling points; and

4e The sampling and analytical procedurese.

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 Sozbeans

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 nommal cubic meter (mg/ncm), pounds per hour (lb/hr),
kilograms per hour (kg/hr), pounds emissions per ton grain handled (1b/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.




TABLE 1

SUMMARY OF EMISSION FACTORS AND APPROXIMATE CATCH S1ZE FRACTIONS

/
Load-0ut 2/ Tunnel Belt® Bin vane S’
Approximate Approximate Approximate
& Emission Factor Percent Catch Emission Factor Percent Catch Emission Factor Percent Catch
Grain Run= lbzton.ﬁj kg/Mtons! >54 1b/tons/ kg/M tont/ >5p 1h“on¢7 M’ >5p
Soybeans 1-L0S 3.40 1.70 96 - - - - - -
2-L0S 2.05 1.03 97 - - - - - -
Wheat 3-LOW 0.77 0.38 97 - - - - - -
4-TBW - - - 0.37 0.18 97 - - -
5-BVW - - - - - - 0.02 0.01 ) 85
6-LOW 0.58 0.29 97 - - - - - -
7~-BVW - - - - - - 0.02 0.01 79
Corn 8-TBC - - : - 0.89 0,45 99 - - -
9-TBC - - - 0.92 0.46 99 - - -
Milo 10-TBM - - - 0.58 0.29 99 - - -
~ 11-BVM - - - - - - 0,03 0,02 %0
12-TBM - - - 0.68 0.34 99 - - -
Average 2.72 1.36 96 - - - - - -
Average 0.68 0.34 97 0.37 0,18 97 0.02 0.01 83
Average - - - 0.91 0.45 99 - - -
Average - - - 0.63 0.32 99 0.03 0.02 90

A/ 1Includes tunnel belt drop point, pulley hoods, leg cross belt, leg boots, and grain scale.
b/ Includes tunnel belt drop point, pulley hoods, leg cross belt, and leg boot.
</ Bin vent only; grain scale bin for wheat; standard bin for amilo.
d/ _«LO- = Load-out
_=TB_ = funnel belt (Bin transfer)
_~BV_ = Bin vent
-_.5 = Soybeans

=W = Wheat
_~..C= Corn
=M= Milo

e/ 1b/ton = Founds emissions per ton grain handled.
kg/Mton = kilograms emissions per metric ton grain handled.



TABLE 2

SUMMARY OF PARTICULATE RESULTS = SOYBEANS

mg/ncm = Milligrams per normal cubic meter

1b/hr = Pounds per hour

kg/hr = Kilograms per hour

lb/ton = Pounds emissions per ton grain handled

kg/Mton = Kilograms emissions per metric ton grain handled

Includes tunnel belt drop point, pulley hoods, leg cross belt, leg boots, and

grain scale.

Particulate Load Emission Factor
Run Date gr(dscfﬁ/ mg/ncma/ 1b/hra/ Eg[hréf 1b/ tond/ kg/Mtond/
b/
Load-Out
1-LOS October 29 4,691 10,700 340 154 3.40 1.70
2-L0S October 29 2.886 6,600 205 93 2,05 1,03
Average 3.789 8,670 272 124 2.72 1.36
a/ gr/dscf = Grains per dry standard cubic foot.



Sampling volumes were 3l+42 dscf (0.89 ncm) and 30,72 dscf (0.87
ncm)e 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 representse. Information obtained from the
Research Appliance Company indicates that the cyclone will retain particles
greater than 5 p 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 pe

Be. 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 (0458 ncm) to 47.96 dscf
(1.36 ncm). Values for the percent isokinetic sampling rate varied from
9747 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 0.8 to l.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% of the material
collected during the bin transfer test, and 83% of the material collected
during the bin vent tests is of size greater than 5 pe



TABLE 3

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

Probe-Cyclone
Probe-Cyclone Filter (mg) Versus Total
Run Date (mg) > 5 nd/ <5p, >0.3 pﬂ/ (%)
Y
b/
Load-Out =
1-LOS October 29 9,149 422 96
2-L0S October 29 5,584 173 97
Average 7,366 297 96

a/ Size fraction information obtained from Reseacrch Appliance Company.
b/ Includes tunnel belt drop point, pulley hoods, leg cross belt, leg boots, and
grain scale.



LANADajl, ™~

SUMMARY OF PARTICULATE RESULTS - WHEAT

Particulate Load Emission Factor
Run Date gr/dscfa/ mg/ncma/ 1b/hra/ kg/hra/ 1b/tond/ kg/Mtond/
Load-Out b/
3-LOW October 29 1.040 2,380 76.6 3447 0.766 0.383
6-LOW October 31 0.849 1,940 58.3 26.7 0.583 0.292
Average 0.944 2,160 67.7 30.7 0.677 0.338
Tunnel Belt <
4-TBW October 29 0.587 1,340 4349 19.9 0.366 0.183
Average 0.587 1,340 4349 19.9 0.366 0.183
d/
Bin Vent
5-BVW October 30 0,469 1,070 1.5 047 0,015 0,008
7-BVW October 31 0.674 1,540 2.1 0.9 0.021 0.011
Average 0,572 1,300 1.8 0.8 0,018 0,009

a/ gr/dscf = Grains per dry standard cubic foot
mg/ncm = Milligrams per normal cubic meter
1b/hr = Pounds per hour
kg/hr = Kilograms per hour
1b/ton = Pounds emissions per ton grain handled
kg/Mron = Kilograms emissions per metric ton grain handled.
b/ Includes tunnel belt drop point, pulley hoods, leg cross belt, leg boots, and grain scale.
/ Includes tunnel belt drop point, pulley hoods, leg cross belt, and leg boot.
/ Bin vent only (grain scale bin).



TABLE 5

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

Probe~Cyclone
Probe—Cyclg?e Filter (mg) Versus Total
Run Date (mg) > 5 <5p, > 0.3 pﬁl (%)
b
Load-Qut —
3-L0W October 29 2,080 14 97
6-LOW October 31 1,597 43 97
Average 1,838 58 97
o
Tunnel Belet ™
4-TBW October 29 1,192 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

/ Size fraction information obtained from Research Appliance Company.

/ 1Includes tunnel belt drop point, pulley hoods, leg cross belt, leg boots, and grain scale.
Includes tunnel belt drop point, pulley hoods, leg cross belt, and leg boot

/ Bin vent only (grain scale bin),

lalo oy
S~



c. Com

Table 6 presents a summary of the particulate load results and
the calculated emission factors for the duct-handling system during comm
bin transfere. 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 nem) 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 997 of the material collected during the bin transfer tests is of
size greater than 5 pe.

D. Milo

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 operationse 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 Be

Sampling volumes ranged from 17.18 dscf (049 ncm) to 28.93 dscf
(0.82 ncm)e 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 l.2 to l.7%.

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 907 of the material collected during the tunnel belt and
bin vent tests, respectively, is of size greater than 5 u.



TABLE 6

SUMMARY OF PARTICULATE RESULTS - GORN

Particulate Load Emission Factor
Run Date gr/dscfa/ mg/ncma/ 1b/hrd/ kg/hrd/ 1b/tond/ kg/Mtond/
Tunnel Beltb
8-TBC October 31 L.644 3,760 107 48,7 0.892 0,446
9-TBC October 31 1.602 3,660 110 49,9 0.917 0.459
Average 1.623 3,710 109 49.3 0.908 0.454

a/ 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
1b/ton = Pounds emissions per ton grain handled
kg/Mton = Kilograms emissions per metric ton grain handled
b/ Includes tunnel belt drop point, pulley hoods, leg cross belt, and leg boot.
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APPROXIMATE PARTICULATE CATCH - PROBE-CYCLONE

TABLE 7

VERSUS FILTER (CORN)

Run Date
Tunnel Beltg/
8-TBC October 31
9-TBC October 31
Average

Probe~Cyclone
(mg) > 5 pd/

2,982
3,051

3,016

Filter (mg)
<5n, >0.3 paf

17

19

18

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

Probe-~Cyclone
Versus Total

(%)

99

99

99
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TABLE 8

SUMMARY OF PARTICULATE RESULTS - MILO

Particulate Load

b/ 1Includes tunnel belt drop point, pulley hoods, leg cross belt, and leg boot.

c/

mg/ncm = Milligrams per normal cubic meter

1b/hr = Pounds per hour

kg/hr = Kilograms per hour

1b/ton = Pounds emissions per ton grain handled

kg/Mton = Kilograms emissions per metric ton grain handled

Bin vent only (standard bin).

Run Date gr{dscﬁi’ mglncmd7' 1b/hrd/ kg{hré7
Tunnel Belthl
10-TBM October 31 1.043 2,390 70.1 31,8
12-TBM October 31 1.244 2,850 81.9 37.1
Average 1.144 2,620 76,0 3445
Bin Vent£/
" 11-BVM October 31 0,727 1,660 4.0 1.8
Average 0.727 1,660 4,0 1.8
a/ gr/dscf = Grains per dry standard cubic foot

Emission Factor

1b/tond/ kg/Mtond/
0.584 0,292
0,683 0.341
0.633 0.317
0.033 0.017
0,033 0,017



A

Run

10-~-TBM

12-TBM

11-BVM

TABLE 9

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

Date

b/

Tunnel Belt™

October 31
October 31

Average

Bin VentE
October 31

Average

Probe-Cyclone Filter (mg) /
(mg) > 5 pd/ <5 p, >0.3p2
1,946 14
2,270 20
2,108 17
733 78
733 78

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

¢/ Bin vent only (standard bin).

Probe-Cyclone
Versus Total

(%)

99

99

99

90

90



111, 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 corm.

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 tumnel 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's. 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 common 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 amounte.

13
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Figure 1 - Schematic of Process Operation--Great Bend, Kansas,
Cooperative Association, Elevator B
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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 alr flow for active operations.

B. Process Operation

The purpose of the tests was to measure uncontrolled emission
levels during normal 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 scalee. 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 common
duct above the sampling sites in Figure l.

Grain handling rates were obtained from elevator personnels These
were approximately 200,000 lb/hr (90,720 kg/hr) for load-out operations and
240,000 1b/hr (108,860 kg/hr) for bin transfer operationse. Table 10 presents
a summary of the grain data versus the sampling periodse

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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Run

Soybeans:

1-LOS

2-L0S

Wheat:

3-LOW

6~LOW

Wheat :

4-TBW

Wheat:

5~BVW

SUMMARY OF GRAIN DATA VERSUS SAMPLING TIME

TABLE 10

Date

Load-Qut

October 29

October 29

Load-Out

Qctober 29

October 31

Tunnel Belt

October 29

Bin Vent

October 30

Sampling
Duration

Time (min)
09290959 30
1004-1034 30
60

1054-1124 30
1127-1157 30
60

1535-1605 30
1609-1639 30
60

0903-0933 30
0937-1007 22
60

16531723 30
1727-1757 22
60

0902-0932 30
0937-1007 30
60

19

Grain Weight
i3 7y
100,000 45,360
100,000 45,360
200,000 90,720
(100 tons) (90.7 Mtons)
100,000 45,360
1002000 451360
200,000 90,720
(100 tons) (90.7 Mtons)
100,000 45,360
1001000 45!360
200,000 90,720
(100 tons) (90.7 Mtons)
100,000 45,360
1001000 45:360
200, 000 90,720
(100 toms) (90.7 Mtons)
120,000 54,430
120,000 54,430
240,000 108,860
(120 tons) (108.9 Mtons)
100,000 45,360
100,000 45,360
200,000 90,720
(100 tons) (90.7 Mtons)



Run

7-BVW

Corn:

8-TEC

9~TEBC

Milo:

10-TBM

12-TBM

Milo:

11-BVM

Date

October 31

Tunnel Belt

October 31

October 31

Tunnel Belt

October 31

October 31

Bin Vent

October 31

TABLE 10 {(Concluded)

Sampling
Duration

Time (min)
0902-0907 5
0918-0943 25
0949-1019 30
60

1200-1205 5
1235-1300 25
1305=1335 30
60

1349-1419 30
1422-1452 30
60

1515-1545 30
1549-1619 30
60

1645-=1715 30
1719-1749 30
60

1527-1557 30
1603-1633 30
60

20

Grain Weight

1b

16,667

83,333
100,000
200,000
(100 tons)

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

(120 tons)

120,000
1201000
240,000
(120 tons)

120,000
1202000
240,000
(120 tons)

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

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

kg

7,560
37,800
451360
90,720

(90.7 Mtons)

9,070
45,360
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)

54,430

54,430
108,860

(108.9 Mtons)



IVe LOCATION OF SAMPLE POINTS

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 1l presents the sampling point locations for the ducts.

Ve 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 I1, 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 charte. The gas composition of the stream was taken to be that
of ambient aire.

Analysis of the samples was in compliance with the referenced

Federal Registers

21



TABLE 11

LOCATION OF SAMPLE POQINTS

Load-Qut and Tunnel Belt

Duct ID = 23.75 ine.

Fraction of Distance From

. Duct ID Inside Wall
Point (%) (in.)

1 Gols 1-0

2 14.7 3-1/2

3 29.5 7=0

4 70.5 16=3/4

5 85.3 20-1/4

6 95.6 22=3/4

Bin Vent (Wheat)

Duct ID = 4.0 in.

1 67 1=-0
2 25,0 1=-1/4
3 7560 2=3/4
4 93.3 3-0
Bin Vent (Milo)
Duct ID = 5.875 in.
1 6.7 1-0
2 25.0 1=1/2
3 75.0 4-3/8
4 93,3 4=7/8

22



APPENDIX A

RESULTS OF ANALYSIS - PRINTOUT OF COMPUTER COMPUTATIONS
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TABLE A~1

PARTICULATE DATA AND CALCULATED VALUES
RUN=- 1-L0S BATE= 10-29-75

ATMOS ATMOS STACK H20 PARTIC PARTIC STACKk INIT PERC PERC PERC PITOT
TEMP PRES VAC COND wT-PTL WY-TTL AREA voL 02 coe co TUBE
(NGoF) (I,HG) (I.H20} (ML) (MG) (MG) (FT2) (DCF) DRY DRY ORY COEF

50,0 28,44 -3.90 4,0 9570,00 9570,00 3,08 322.24 2029 0,0 0.0 ,L74h

PORT~ SAMP METER DELTA DELTA TEMP TEMP TRAIN STACK S,GEL PROBE
POINT TIME VoL P H IN ouUT VaAC TEMP TEMP Y DIA VEL
(MIN) (DCF) (T«H20) (I.,H20) (D.F) (D4F) (I HG) (DF) (D.F) (IN) (Fe)

N 1 5,00 324,59 0660 0940 48.0 48.0 2e5 45,0 50.0 188 2429,0
N 2 5,00 326,75 560 800 54.0 49.0 2¢5 46.0 50.0 .188 2239,6
N 3 5.00 329,27 680 970 60,0 50,0 2.5 46,0 50.0 ,188 2468,0
N 4 5,00 332,27 1,100 1.550 68,0 52,0 2,5 46,0 50,0 ,.188 3138,9
M 5 5,00 335,22 1.000 1,420 76,0 54,0 2¢5 46.0 50,0 .18BB 2992.8
N 6 5,00 337.96 910 1.300 76,0 56,0 245 46.0 50.0 ,188 2855,0
£ 1 5,00 340.98 «980 1,400 76,0 60,0 2.5 46.0 S0.0 .1688 2962.8
F 2 5.00 343,68 «700 1,000 76,0 62,0 25 46,0 S0.0 ,188 2504,0
E 3 5,00 346,04 730 1.050 76,0 62,0 2.5 46,0 50,0 ,188 2557.}
€E 4 5,00 348,78 «970 1,380 78,0 64.0 245 46.0 50.0 ,188 2947,6
E 5 5,00 351,99 1.000 l1.420 80,0 66.0 25 46.0 50.0 ,188 2992.8
F 6 5,00 354.83 940 1,350 84.0 66,0 2.5 46.0 50.0 .188 2901.7
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TABLE A-2

FPARTICULATE DATA AND CALCULATED VALUES
HUN=- 2-1.0S NATE=- 10n=29=7%

ATMQS ATMOS STACK H?0 PARTIC PARTIC STACK INIT PERC PERC PERC PITOT
TEMP PRES VaC COND WT-PTL WT-TTL AREA VoL 02 cogz cCo TUBF.
(DGeF) (I HG) (T,MH20) (ML) (MG) (MG) (FT2) (DCF) DRY DRY DRY C(COEF

S0.0 2B.48 ~3.90 3.9 5757.10 5757.10 3.08 354,83 20,9 0.0 0.0 ,746

PORT-~ SAMP METER DELTA DELTA TEMP TEMP TRAIN STACk S,GEL. PROBE
POINT TIME VoI P M IN ouT VaC TEMP TEMP T DIa VE!
(MIN) (D F) (1,H20) (I1.H20) {D.F) (DeF) (I HG) (DeF) (D.F) (IN) (FP1)

51.0 54.0 .188 3152,2
5140 54,0 .188 3152,2
51.0 54,0 .188 2851.3

5,00 38l.20 1.100 1.580 88.0 72,0
5,00 384,50 1.100 1.580 92,0 72.0
5,00 387.41 «900 1,280 94,0 76,0

E 1 5,00 357,31 «600 +8T70 67,0 67,0 20 49.0 54,0  ,L,188 2323.5
E 2 5,00 359,77 «640 «930 T2.0 67.0 2.0 51.0 54,0 .188 2404,.4
F 3 S5,00 362.47 «980 1.400 T7.0 67,0 2e5 S50.0 54,0 .188 2972.4
€ 4 5,00 365.47 1,000 1.400 82.0 68,0 2e5 49.0 54,0 .188 2999,.6
£t S 5.00 368,38 «930 1le320 84,0 69,0 2¢5 50.0 S4,0 ,188 2895,5
E 6 5,00 371,11 « 840 1,200 B86,0 70,0 2¢9 51.0 54,0 ,188 2754,6
N 1 5,00 373,87 ¢560 e810 84,0 71,0 el S0.0 54,0 ,188 2246.9
N 2 5,00 375,69 «5T0 o820 86,0 72,0 200 50,0 54,0 ,188 2266,9
N 3 5,00 378,24 « 660 «940 86,0 T2.0 2.5 5140 54,0 188 2441,7
N 4 2.5

N 5 2e5

N 6 245
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TABLE A-3

PARTICULATE DATA AND CALCULATED VALUES
RUN=- 3-LOW C(CATE=~ 10=29+~75

ATMOS ATMOS STACH H-0 PARTIC PARTIC STACK INITY PERC PERC PERC PITOTY
TEMP PRES vaC COND WT-PTL WT-TTL AREA voL oz Coz €O TUBF
(DGoF) (I HG) (I.H2O) (ML) (MG) (MG) (FT2) (DCF) ORY DRY DRY COEF

6l.0 28.40 -3.90 Se4 2153,60 2153,060 3,08 387441 20e9 0,0 0.0 .T45

PORT- SAMP METER DELTA DELTA TEMP TEMP TRAIN STACK S,-EL PROBE
POINT TIME voL P H IN outT vac TEMP TEMP T DIa VE!
(MIN)  (DCF) (IeH20) {(TeHZ2Q) (DoF) (DeF) (1eHG) (DeF) (D.F) (IN) (FPMm)

N 1 5,00 390,24 «940 1.350 62.0 62,0 2.5 SH.0 60.0 .188 2939.0
H 2 5.00 392,30 «550 «800 64,0 064.0 2e5 60,0 60.0 .188 2252,4
N 3 5.00 394,84 ' ,810 1.190 70,0 64,0 2¢5 60,0 60.0 .188 2733.5
N & 5,00 397.99 1.000 1.410 76.0 65.0 2.0 60.0 60.0 .188 3037.2
M § 5,00 400,96 990 1.400 81,0 67,0 2.0 6l1.0 60.0 .168 3024,9
N 6 S5,00 403,75 «870 1.250 86,0 70,0 2.5 6l.0 60,0 ,188 28356
F 1 5,00 406.43 820 1180 88,0 72.0 2+0 6l1.0 60.0 188 2752.9
t 2 5.00 408,91 710 1.030 90.0 74,0 2.0 62.0 60,0 ,188 2564,1
E 3 5.00 411,98 «910 1,300 93.0 76,0 25 62.0 60.0 .188 2902.9
£ 4 5,00 415,16 1.100 1,560 98,0 8,0 3.0 62.0 60.0 ,188 3191.6
E 5 5.00 418,35 1.200 1.700 100,0 80,0 4.0 63,0 60,0 .188 3336,7
t 6 2e5 63.0 60,0 188 3045,9
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TABLE A-4

FARTICULATE DATA AND CALCULATED VALUES

U - 4~THW UV TE=~ 10=29~75

ATMOS ATHMOS STACK H?0 PARTYIC PARTIC STACK IrIT PERC PERC PERC PITOY
TEMP PRES vaC COND WT-PTL WT-TTL AREA YOl 02 Coe CoO TUBE
(DGeF) (JoHG) (I.H/0) (ML) (MG) (MG) (FT?) (DCF) DRY DRY DRY CGEF

61.0 28035 -3.90 S5¢5 1230.40 1230,40 3,08 421,40 20,9 0,0 0.0 L7464

PORT- SaAMP METER DELTA DELTA TEMP TEMP TRAIN STACK S.GEL PROBF
POINT TIME VoL, P H IN our v«C TEMP TEMP T DIA VEi
(MIN) (DCF) (1eH20) (14H20) (D.F) (DeF) (I+HG) (DeF) (DeF) (IN) (FPM)

E 1 5,00 424,18 0850 1,200 86,0 81,0 2.5 64,0 53.0 ,188 2813,4
E 2 5.00 426,73 o710 1.020 88.0 &81,0 2.0 64.0 53.0 .188 2571,3
E 3 5,00 429,60 «870 1.250 94,0 82,0 2.5 64,0 53,0 .188 2846.3
E 4 5,00 432.84 1,200 1.700 98.0 83.0 2e5 64.0 53.0 ,188 3342.8
£ S 5400 436,05 1,100 1.570 102.0 84.0 2.5 64.0 53.0 .188 3200.5
F 6 5.00 434,95 930 1.330 103.0 84,0 2.5 64,0 53,0 .188 2942.8
N 1 S,00 442,27 1.200 1,700 100,0 84,0 2.5 63.0 53.0 ,188 3339,6
N 2 5,00 444,88 700 1.000 101.0 86,0 2¢5 64,0 53.0 .188 2553.1
N 3 5,00 447.86 920 1300 104.0 86,0 2e5 64.0 53.0 .188 2926,9
N 4 5,00 450.95 «990 1.400 106.0 BR6,.0 2¢5 65.0 53.0 ,188 3039,1
N 5 5,00 453,86 960 1.370 102.0 86,0 2.5 64,0 53,0 .188 2989,9
N 6 5,00 456,72 «850 1.220 105.0 87,0 2.5 64,0 53.0 .188 28113.4



BT

ATMOS

TEMP

(DG.F)

55.0

PORT~
POINT

2222 mMmmammmmm

S PLPWDWNDIN =5 WWN N -

ATMOS
PRES
(IHG)

28.17

SAMP
TIME
(MIN)

5.00
250
250
5. 00
S.00
2.50
2.50
5600
5,00
2.50
2.50
%.00
5.00
2450
250
5.00

TABLE A-5

PARTICULATE DATA AND CALCULATED VALUES

KU -

STACK - H?0
vaC COND

(I.H20) (ML)
~-2060 9,2
METER DELTA
vOI. P
(DCF) (1.H20)
144,22 1,600
146,29 1,600
148,35 1,600
152,57 1.600
156,42 1,500
158.40 1,500
160,50 1.500
164,82 1.500
169,30 1,700
171,46 1,700
173.959 1.600
177.93 1,600
182,30 1,600
184,48 1,600
186,65 1.600
1vl1.03 1,600

S-BVW DeTE- 10-30-75
PARYIC PARTIC STACK INIT
WT=-PTL WT-TTL AREA voL

(MG) (MG) (F12) (DCF)

1460,80 1460.80 «09 140,10
DELTA TEMP TEMP TRAIN STACK
H IN oUT VacC TEMP
(1eHZ20) (DoF) (DeF) (I4HG) (DGF)
2,300 54,0 52,0 5.0 52.0
2,300 61,0 52.0 5.0 52.0
2,300 66,0 53,0 5.0 52,0
2,300 70,0 53,0 5.0 52.0
2.100 78,0 56,0 5.0 52.0
2.100 82.0 58,0 5.0 52.0
2,100 86.0 60,0 5.0 52.0
2.100 87,0 61,0 5,0 52,0
2.400 82,0 64,0 5.0 60,0
2,400 88,0 66.0 5.0 60,0
2.300 92.0 67,0 5.0 6040
2300 94,0 68,0 5.0 60,0
2.300 98,0 70.0 5.0 60.0
2300 100.0 72.0 S.0 60.0
24300 102.0 74.0 S.0 6040
24300 102.,0 74,0 5.0 6040

PERC PERC PERC PITOT

02 CcoO2
DRY ORY
20,9 0,0
S.GEL PROBE
TEMP T DIa
(NeF) (IN)
50.0 .188
50.0 .188
50,0 ,188
50,0 ,188
50.0 .188
50,0 .188
50.0 .188
50,0 ,188
50,0 ,188
50.0 ,188
S0.0 .1R8
0.0 .188
50.0 ,188
S0.0 .l188
50.0 .188
50,0 188

CO  TUBE
DRY COEF

0,0 ,838

VE)
(FPu)

4307.6
4307.6
4307,.6
4307,6
4170.8
$170,.,8
4170,.8
4170,8
44747
44747
4341,1
4341,1
4341,1
4341,1
4341,1
4341,1
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TABLE &-6

PARTICULATE DATA AND CALCULATED VALUES
HU! - 6=-LOW DATE= 10=31=7%

ATMOS ATMOS STACK H 0 PARTIC PARTIC STACK INIT PERC PERC PERC PITOT
TEMP PRES vVagC COND WT=-PTL WT-TTL AREA VoL 02 co2 Co TUBE
(DGeF) (I+HG) (I.H20) (ML) (MG) (MG) (FT>) (DCF) DRY ORY DRY COEF

61.0 2T.74 ~-3.90 8.3 1639.90 1639.90 3,08 45673 209 0.0 0.0 746

PORT- SAMP METER DELTA DELTA TEMP TEMP TRAIN STAC« S.GEL PROBE
POINT TIME vOi P + IN our vacC TEMP TEMP T DIna VE!
(MIN)  (DCF) (T4H20) (1.HP0) (DeF) (Do.F) (I.HG) (D.F) (DF) (IN) (FP*)

N 1 5.00 459.99 610 +880 60.0 60.0 2.0 62.0 51.0 <188 2406,8
N 2 5.00 46]1,.42 «710 1.010 62,0 60,0 2.0 63.0 5l.0 188 2599,1
N 3 5.00 464,00 00 1.270 66.0 62,0 2.0 63,0 51.0 .188 2-26,3
N 4 S5.00 466,83 1,000 l1.410 73,0 63,0 2.0 63.0 51.0 .188 3084,6
N 5 5,00 469.64 «930 1,300 80,0 65,0 2,0 63,0 51,0 .188 2974,6
N 6 5.00 472.51 «830 1.200 84.0 68.0 2.0 63.0 51.0 .188 2810,2
€ 1 5.00 474.78 «580 «840 78,0 70,0 2.0 63.0 S51.0° ,188 2349,1
E 2 5.00 477,26 o720 1.030 85,0 72,0 2.0 63.0 51.0 .188 ?2617,3
E 3 S5.00 480,09 870 1.250 88,0 73.0 2.0 631.0 51.0 .188 2877.1
E 4 5,00 483,09 1.100 1.570 91.0 75,0 2.0 63.0 S51.0 4188 3235,1
€ 5 5,00 4R6.25 «950 1.360 95,0 76.0 2.0 63.0 S1l.0 188 3006.5
F 6 S5S.00 488.98 790 1.120 96.0 78,0 2.0 63.0 51.0 .188 2741.6
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TABLE A-7

PARTICULATE DATA AND CALCULATED VALUES
HU; - 7-BVW DATE=- 10=-31-75

ATHOS ATMOS STACK H20 PARTIC PARTIC STACK INIT PERC PERC PERC PITOT
TEMP PRES vac COND WT-PTL WY-TTL AREA VoL 02 Coe Co TUBF
{DG+F) (I HG) (I.H20) (ML) (MG) (MG) (FT2) (DCF) DRY DRY DRY COEF

61.0 2T7.74 -2.60 Sed 893.10 893.10 «09 191,03 20.9 0,0 0,0 ,H38

PORT- SAMP METER DELTA DELTA TE“P TEMP TRAIN STACK S,GEL PHOBE
POINT TIME VoL P H IN ouTr vacC TEMP TEMP T DIA VE!
(MIN)  (DCF) (I.H20) (1.H20) (DeF} (DeF) (I.HG) (D.F) (DsF) (IN) (FpPi)

N 1 5,00 192,82 1.500 «360 61,0 60,0 1.0 67«0 50.0 125 4267,2
N 1 2,50 193.82 1.S500 «360 64,0 60,0 2.0 67,0 S0,0 ,125 4267,2
N 2 2.50 194,56 1.500 o400 65,0 6),0 2.0 67,0 50,0 e125 4267,2
N 2 5,00 196,38 1.500 s#00 67,0 61,0 2.0 67.0 50,0 ,125 4267,2
N 3 5,00 198,30 1,600 «440 72.0 62,0 2.0 67.0 50,0 4125 4407,1
N 3 250 199.18 1,600 240 76,0 64,0 2.0 670 50,0 o125 4407.1
N 4 2,50 200.18 1,700 o460 T78.0 65,0 2.0 6Te0 5040 o125 4542.8
N 4 S.,08 202,09 1,700 o460 Kn1,0 67,0 2.0 67.0 50,0 ,125 4542,+
W 1 5.00 204,16 1.500 «460 T7,0 69,0 1.0 67.0 50,0 .125 4267,2
W 1 2.50 204,88 1.500 «400 81,0 70,0 1.0 67.0 50,0 .125 4267,2
W 2 2.50 205,80 1,500 400 81,0 71.0 1.0 67.0 50,0 .125 4267.2
W 2 5,00 207.57 1.500 e400 82.0 72.0 1.0 670 S0.0 4125 4267.2
W 3 5,00 20:445 1,500 «400 - B6,0 74,0 2.0 67T.0 S0.0 ,125 4267,.2
W 3 2.50 210.34 1.500 «400 87,0 74,0 2.0 67.0 5S0.0 ,L,125 4267.2
W 4 2650 2l1.29 1.500 0400 88,0 75.0 2el 67.0 S0.0 «125 4267.2
“ 4 5.00 213.11 1.500 «400 89.0 75.0 2.0 67.0 0.0 0125 4267,2
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TABLE A-8

PARTICULATE DATA AND CALCULATED VALUES

UM = 8~TBC 'ATE- 10=31-75

ATMOS ATMOS STACK H?0 PARTIC PARTIC <STACKk IMNIT PERC PERC PERC PITOT
TEMP PRES vaC COND WT-PTL WT-TTL AREA - VOL 02 Co2 Co TUBE
(DGeF) (L1eHG) (I H20) (ML) (MG) {(MG) (FT2) '(DCF) ORY DRY DRY COEF

65.0 27.71 -3.90 9.0 2998.90 2998,.90 3,08 48B.98B 209 0,0 0.0 741

PORT- SAMP METER DELTA DELTA TEMP TEMP TRAJN STACKr S,.GEL PROBE
POINT TIME vy P H IN NUT vaC TEMP TEMP T DIA VE)
(MIN)  (DCF) (1.H20) (1.HZ20) (DeF) (DoF) (I.HB) (D.F) (DoF) (IN) (FP:)

E 1 5,00 490.93 «440 +640 68,0 68.0 2.0 65.0 652.0 ,188 2051.8
E 2 S5.00 493.18 o640 «810 70,0 69,0 2e0 650 52.0 188 2474,.6
E 3 5,00 495.84 « 760 1100 72,0 70,0 2,0 65,0 52,0 ,188 2696,6
£ 4 5,00 458,41 « 790 1.130 78,0 71.0 2.0 65,0 52,0 .188 2749,3
E 5 5,00 So01l.16 «800 1,150 84,0 72,0 2.0 65.0 S52.0 .188 2766,7
E 6 5.00 503.72 o740 1070 89,0 74,0 2.0 65,0 52.0 ,188 2660,9
M 1 5,00 506,18 0660 0940 88.0 76.0 2.0 65,0 $2.0 «188 2512.9
N 2 5,00 508,35 «550 «790 92,0 78,0 2,0 65,0 52,0 ,188 2294,0
N 3 5,00 510,87 «660 «940 94,0 79,0 2.0 65,0 52, +188 2512,9
N 4 5,00 513,87 «980 1,380 96.0 80.0 2,0 65.0 52.0 188 3062,1
8N 5 5,00 516,85 1.000 1l.410 100,0 83,0 2.0 65.0 52,0 .,188 3093.2"
N 6 5,00 519.84 «950 1.360 102.0 284.0 2.0 65.0 52.0 4188 3014.9
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TABLE A-9

PARTICULATE DATA AND CALCULATED VALUES

RUiy= 9-TBC DNATE- 10=31=7%

ATMOS ATMOS STACK HZ0 PARTIC PARTIC STACK INIT PERC PERC PERC PITOT

TEMP PRES vacC CONn WT-PTL WT-TTL AREA VoL 02 Coe cCo TUBE
(DGF) (I,HG) (I.H?0) (M) (MG) (MG) (FT) (DCF) DRY DRY DRY CO0EF
65.0 2T.71 -3,90 T.5 3069.30 3069.30 3,08 519,84 20,9 0,0 0.0 ,T46

PORT- SAME METER DELTA DELTA TEMP TEMP TRAIl:- STACK S.GEL PROBE
POINT TIME VoL P H IN 00Ut VvnrC TEMP TEMP T DIA VEL
(MIN)  (OCF) (I.H20) (TIeH2O0) (DeF) (DeF) (L1oHG) (DeF) (DgF) (IN) (FPi)

N 1 5,00 522.63 e AR50 1,200 86,0 83,0 1.0 65.0 52.0 ,188 2850.2
N 2 5,00 524,84 540 «780 91,0 84,0 1.0 65.0 52,0 ,188 2271.7
N 3 5,00 527.26 620 -880 94,0 84,0 1.0 66,0 52,0 .,188 2436,5
N 4 5,00 530.24 1.000 1,400 96,0 44,0 1.0 66,0 52.0 188 3094.4%
N 5 5,00 533,45 1,100 14550 100,0 #5,0 1.0 66,0 S52.0 o1BB 3245.4
N 6 5,00 536,52 +570 1.300 104.0 86,0 1.0 66.0 52.0 ,188 3047,.6
t 1 5,00 533,92 «600 «860 98,0 86,0 1.0 66,0 52,0 ,188 2396,9
F 2 5,00 541,58 « 750 1.050 101,0 87,0 1.0 66.0 5Z¢,0 ,188 2679,8
E 3 5,00 544,42 860 1,200 104.,0 88,0 1.0 68.0 52.0 188 2875,1
E 4 5,00 547.47 ,L960 1.400 107.0 88,0 1.0 68,0 52.0 ,188 3037.6
. 5 5,00 550.43 +920 1,300 110.,0 90.0 1.0 68.0 52,0 4188 2973.7
£ 6 5.00 553,00 710 1,000 111,0 90,0 1.0 68,0 52.0 ,L,188 2612,.3



- ATMOS

TEMP

(DG.F)

69,0

PORT~
POINT

123

2ZT2Z2ZZZMMmmmT

VS WN e U WA=

ATMOS
PRES
(1.HG)

27.65

SAMP
TIME
(MIN)

5.00
$.00
5.00
S.00
5.00
5.00
$.00
5.00
5.00
5,00
5.00
5.00

HRUN- 10-TB4 DATE= 10~31=75
STAC~ H¥0 PARTIC PARTIC STAC¥
vacC COND WT-PTL WT~-TTL AREA
(I4H20) (ML) (MG) (MG) (FT2)
~3e90 Te4 1959.,70 1959,70 3.08
METER DELTA DELTA TEMP
VoL P 3 IN outT vaC
(0CF) (14H20) (J,H20) (DoF) (D4 F) (Iq4HG)
555.29 «5T0 «820 88,0 B6,0 2,0
557,73 670 «950 89,0 86.0 2e0
560,71 «880 1.250 96,0 86,0 2.0
563,68 « 580 1,380 102.,0 87,0 2.0
566,48 «810 1.170 104,0 88,0 20
569,18 «800 1.150 105.0 90,0 2,0
571.45 «540 «760 100,0 88,0 2.0
573.92 +640 «910 100.,0 B8,0 200
576,52 e 760 1.090 100,0 88,0 2.0
579.60 1.000 1.420 100.0 88,0 2.0
582.61 1.000 1.420 102.0 89,0 2,0
585,59 «850 1.230 105.,0 89,0 2.0

TABLE A-10

FARTICULATE DATA AND CALCULATED VALUES

INIT
VOL
(DCF)

02
DRY

553.00 20,9

coz2
DRY

060

TEMP TRAIN STACK S,GEL: PROBE

TEMP
(DoF)

68,0
68.0
68.0
68,0
68.0
68.0
68,0
68.0
68.0
68,0
64,0
68.0

TEMP
(DoF)

52,0
52.0
52.0
52.0
5260
52.0
52.0
S2.0
5260
5260
52.0
52,0

T DIa
(IN}

.188
.188
.188
»188
«188
~»188
.188
.188
.188
.188
188
«188

PERC PERC PERC PITOT

CO TUBE
DRY (0EF
0.0 o 146

VE!
(Fv)

2343,2
2540.4
2911.5
3072.4%
27193,3
2776.0
2280.7
2482,9
2705.,7
3103.6
3103.6
2861,4



V43

TABLE A-11

PARTICULATE DATA AND CALCULATED VALUES
HUN=- 11-Bvit D«TE= 10=31-75%

ATMOS ATMOS STACK HO PARTIC PARTIC STACK ImlY PERC PERC PERC PITOTY
TEMP PRES vaC COND WT-PTL WT-TTL AREA VoL 02 coe CO TIHBE
(DG.F) (I1.HG) (I.H20) (ML) (MG) (MG) (FT?) (DCF) DRY DRY DRY COEF

70.0 27.65 -1.,60 de 811660 811.60 e19 213,11 20.9 0,0 060 ,838

PORT- SAMP METER PELTA DELTA TEMP TEMP TRAIN STACK S,GEL PROSBE
POINT TIME VoL P A IN OUT Va« TEMP TEMP T DIA VEL
(*{IN)  (DCF) (14H20) (T.H20) (DoF) (DeF) (1.HG) (D.F) (DeF) (IN) (FPr)

E 1 5,00 215,00 1,300 «360 72,0 70,0 1,0 65.0 52,0 ,125 3975.8
FE 1 2.50 215,72 1.300 «350 74,0 70,0 1,0 65,0 52,0 ,125 3975,8
E 2 2.50 216.59 1.500 «410 TS.0 70,0 l.0 65.0 52.0 o125 4270.7
€ 2 5S.00 218,35 1.500 «410 80.0 72.0 1.0 65.0 52.0 125 4270.7
t 3 5.00 220.01 1,200 «320 82.0 72,0 1.0 65.0 57.0 .125 3819.9
F 3 2,50 220,78 1,200 «320 84,0 74,0 1.0 65.0 52.0 L125 3819,9
E & 2,50 221,55 «880 «240 B6,0 75,0 l.0 65.0 52.0 125 3271.1
£ &4 5,00 223,01 «880 «240 B6.0 75,0 1.0 65,0 52.0 ,125 3271.1
N 1 S,00 224.35 «650 »180 84.0 78,0 1.0 65.0 52,0 . 125 24H11,3
N 1 2.50 224690 e 650 «180 86.0 79.0 1.0 65,0 52.0 « 129 2811, ¢
N 2 2,50 225.47 «900 «240 86,0 8H0.0 l.0 65,0 52.0 ,125 330u,1
N 2 S.00 226.87 «900 «240 88,0 80,0 l.0 65,0 52.0 ,125 330n,1
N 3 5,00 228,57 1.300 ¢ 360 92,0 82.0 l.0 65.0 52.0 L,125 3975,A8
N 3 250 229.42 1.300 « 360 94,0 82.0 1.0 65.0 52.0 «1295 39715.8
N 4 2.50 230.27 1.200 «320 95.0 84,0 le0 650 52.0 125 30319,9
H & 5,00 232.07 1.200 «320 96,0 84,0 1.0 650 52,0 125 3119,9



ATMOS

TEMP

(DG, F)

73.0

PORT -
POINT

193

Z2ZTZ

MMMz 2

PELWN=OUI &S WN -

ATMOS
PRES
(1,HG)

27.6%

SAMP
TIME
(M4IN)

500
5.00
5,00
S5.00
5,00
5.00
5,00
5,00
5.00
5.00
5.00
5,00

TABLE A-12

PARTICULATE DAYA AND CALCULATED VALUES

_U- -

STACK t.-0
vaC COND
(I1.H20) (ML)
-390 10,3
METER DELTA
vOIL. P
(D'F) (1.H?0)
587,66 2460
589,97 «590
592.55 «720
595.61 1.000
598,62 2990
601.47 «860
603,87 «590
606,30 «650
609.02 e 790
612.2% 1.000
614,80 o170
617.55 «800

12=-TH't 0ATE~- 10=31=7%
PARTIC PARTIC <STACK
WT-PTL WT-TTL AREA
(MG) (MG) (FT2)
2289,60 2289,60 3.08
DELTA TEMP TEMP TRAIN
| IN QUT VvaC
(I1.H20) (D4F) (DeF) (]4HG)
2670 B8B8.0 86,0 240
»850 88,0 86,0 20
1030 94,0 86,0 2.0
1.420 98,0 86,0 2.0
1,400 102.,0 87,0 Ce0
1.250 103,0 87,0 2.0
«B850 101.0 88,0 2.0
«940 102.0 #9.,0 2.0
1.130 103.0 90,0 2¢0
1.420 104,0 90,0 2.0
1100 105,0 90.0 2e0
1150 106.0 91,0 2.0

INIT
voL
(DCF)

585.59

STACH
TEMP
(D.F)

68.0
68.0
68.0
6840
68,0
68,0
68,0
6840
68.0
6840
68.0
68.0

PERC PERC P
0z coz
DRY DRY

20,9 0.0

S.GEL PROBE
TEMP T DIa
(D.F) (IN)
54.0 ,188
54,0 .188
54.0 .188
54.0 .188
54.0 ,188
54.0 .188
54,0 .l188
S4.0 .188
54,0 .188
S54.0 .188
54.0 ,188
54,0 .188

ERC PITOT
co TUBF
DRY COEF

0.0 .7"6

VEL
(FPm)

2107.0
2386,2
2636,0
3106.5%
3091,0
2880,9
2386,.2
2504,6
2761,1
1106.5
2726,0
2778.6



NAME

DN
T
PB
PM
VM
™
VMSTD
v
VWY
PMOS
MD
PCO2
PO2
PCO
PN2
M2D
MW
CcP
DPS
TS
NP
PST
PS
VS
AS
RAM
Qs
QA
PERI
MF
MT
IC
CAN
CAO
CAT
cau
CAW
CAX

TABLE A-13

PARTICULATE EMISSION DATA

DESCRIPTION UNITS
DATE OF RUM
PROBE TIP DIA~ETER IN
NET TIME OF RUN MIN
BAROMETRIC PRESSURE INGHG
AVG ORIFICE PRES DROP IN.H20
VOL DRY GaS=-METER COND OCF
AVG GAS METER TEMP DEG.F
VOL DPY GAS-STD COND 0sCrF

TOTaL H20 COLLECTED ML

VOL H20 VAPOR-STD COND SCF
PERCENT MOISTURE =Y VOL

MOLE FRACTION DRY GAS

PERCEMNT CD2 RY VOL, DRY

PERCENT 02 Y VvOL+ DRY

PERCENT CO <Y VOLs DRY

PERCENT N2 =Y VOLs DRY
MOLECULAR #T=-DRY STk GAS
MOLECULAR 9YT-STx Gas

PITOT TU~E COEFFICIENT

AyG STK VELOCITY HEAD IN.H2O
AVG STA"F TEMPERATURE DEG.F
NET SaAMPL ING POINTS

STATIC PRES OF STACK INAHG
STACK PRESSURE. ABSOLUTE INGHG
AVG STACKX GAS VELOCITY FP™
STACK AEA N2
ACTUAL STAC+ FLOWRATE M3/MIN
STX FLOWRATHy DRY+STD CN DSCFM
ACTUAL STACK FLOWRATE ACFM
PERCENT I<OKINETIC

PARTICULATE WT-PARTIAL MG
PARTICULATE wT-TOTAL MG
PERC IVPINGER CAaTCH

PART, LOAD-PTL.STD CN GR/DSCF
PART, LOAD-TTL.STD CN GR/DSCF
PART, LOAD-PTL.ST=< CN GR/ACF
PART., LOAD~-TTL«ST< CN GR/ACF
PARTIC EMIS-PARTIAL LB/nR
PARTIC EMIS-TDTAL LB/HR

36

1-LOS

10=-29-75

188
60.0

28,44
l.21%
32,59
64,2
31,42
44"

.19

o6

« 994
0.0
20.9
0.0
79.1
28,84
28,77

o T4
«852
45.9

12

29
28.73
2750
444
239.8
84hH7
84469
98.5
9570.00
©570.00
0.00
4,69079
4,69079
4.6898]
46,6898}
340,37
340,37

2-L0S
10-29-75

«188
60.0
28.48
1.177
32.54
T9.7
3(;.72
Qe
ol

P

e 994
C.0
20.9
0.0
79.1
28.84
28.77

e 746
0323
S e 3

12

29
28.77
2706
444
23bo~"
azm
8333
98.6
5757.10
5757.10
.00
2.88629
2.,88629
2.86474
2.86474
204,59
204,59

I-L 04
10=-26=75

188
A0.0
28.4
1.298
33,99
77.8
31.‘.’1
S.é

«2°
28.-9
2886
444
251.6
8597
8887
9n,=
2153,61)
2153.60
0.00
1.039%0
1.03950
1.90564
L«00564
764559
76,59



NAME

DN
TT
P8
Pu
VL
™
VMSTD
VW
vwv
PMOS
M0
PCO2
Poe
PCO
PN2
MWD
My
cP
DPS
TS
NP
PST
PS
VS
AS
DAM
0S
QA
PERI
MF
MT
IC
CAN
CAQ
CAT
CAU
CAw
CAX

TABLE A-13

(Continued)

PARTICULATE EMISSION DATA

DESCRIPTION
DATE OF RrU™

PROBE TIP DIAMETER
NET TIME OF GUN
BiRO-ETRIC PRESSURE
AVG ORIFICE PRES DROP

VOL ORY GosS~METER COND

AVG GAS METER TEMP
VOL DKY GuoS-STD COND
TOTeL H~0 COLLECTED

VOL HZO0 VAPOR~STD COND
Ty VoL

PERCENT MOISTURE
MOLE FRACT!ON DRY GAS
PERCENT CO2 RY VOL,
PERCENT 02 FY VOi. e
PERCENT CO <Y vOL«
PERCENT N2 FY VOLe
MOLECULAR wT=«DRY ST~
MOLECULAR WT=STr GAS

PITOT TURE COEFFICIENT

AVG STw VELOCITY HEAD
AVG STACr TEMPERATURE
NET SIMPLING POINTS
STATIC PRES OF STacCx«
STACK PRESSURE.

STACK AREA
ACTUAL STACK FLOWRATE
STK FLOwWRATEs DRY»STO CN

ACTUAL STAC< FLOWRATE
PERCENT I~OKINETIC

PARTICULATE WT-PARTIAL

PARTICULATFE wT-TOTAL
PERC IMPINGER CATCH
PART, LOAD=-PTL.STD CN
PART., LOAD-TTL.STD CN
PAKT. LOAD=-PTL,STx CN
PART, LOAD~-TTL,STkx CN
PARTIC EMIS-PARTIAL
PARTIC F41S-TOTAL

ORY
DRY
DRY
DRY

ABS«LUTE
AVG STACK GAS VELOCITY

UNITS

IN

MIN
INJHG
IN.H20
DCF
NEG.F
OSCF
ML

SCF

INsH20
DEGSF

I +HG
INJHG
FPM
Tng
M3/MIN
DSCFM
ACFM

MG
MG

GR/DSCF
GR/DSCF
GR/ACF
GR/ACF
LB/HR
LB/HR

37

«=THW
12=-29-75

188
60.0
28.35
1.338
35.32
9]l en
37.27
S5
")¢.
992
0.0
2C.9
0.0
79.1
28,84
28,75
« 746
94N
6 o0
i2

29
28.64
2949
4454
257 ¢2
ar22
932
98,
1230.40
1230.,40
0.00
«5872%
«e58724
«56394

56394

43.89
43,89

S=3Vw
10-30-75

.188
60.0
28.'7
2.262
5. .93
73,
47.9¢
9, -
44
«9
0.0
20.9
0.0
79.1
28.84
28.74
+87:8
1.587
56."
1-
28635
43n8
i3
11,
374
388
99 .5
1460.80
1460.80
0.00
+ 86905
« 46905
55257
85257
leS"
1e5¢

S=i W
10=31=-75

«188
60.0
27.74
1.187
32,25
T4,2
2o9.7A
xt.3
.3“

« IR
0.9
?OOQ
0.0
79.1
28,8%
28.69

e 7456
«832
6’.‘.;

12

26

28, 3
2r73

'Y Yy

264 ,5
8-89
8-33
97.7
1A39,.99
1839,90
0.00
84860
«848K"
« 1955
«7185:S
SR,.87
58,81



TABLE A-13 (Continued)
PARTICUILATE EMISSION DATA

NAME DESCRIPTION UNITS T=BVHW 8-T8BC 9=-TrRC

DATE OF RUN 10-31-75 10-31-75 10-31-75
ON PROBE TIP DIA-ETER IN 128 188 188
TT NET TIME 0¥ KUN MIN 60,0 60,0 60,0
PB BAROMETRIC PRESSURE INeHG 2T.74 2771 2T.7!
PM™ AVG ORIFICE PRES DROP IN.H20 412 1.060 lelsn
VM VOL DRY GaS-METER COND DCF 22.08 30.8% 33, ~
™ AVG GAS METER TEMP CEGeF 723 8267 93.°
VMSTD VvOI. DRY GaS-STD COND DSCF 20.41 24409 29,51
Vi TOTAL =20 COLLECTED ML Se7 Se 7,<
VWY VOL HZ20 VAPOR=STD COND SCF o § «43 3~
PMOS PERCENT MOISTURE FY VOL 1.3 le5 1.2
MD MOLE FRACTION DRY 6GAS - 987 «G8 - .88
PCO2 PERCENT CO02 8Y vOL. DRY 0.0 0.0 0.0
P02 PERCENT 02 =Y VOLs DRY 20,5 20.9 20,9
PCO PERCENT CO =Y vOLe+ DRY 0.0 0.0 0.0
PN2 PERCENT N2 ¢Y VOLs DRY 79,1 79.1 79.1
MwD MOLECUL AR WT-DRY STx GAS 28,84 28,84 ?B.84
Mw MOLECULAR WwT=-STK GAS 28.69 28.67 28,7
cp PITOT TUSE COEFFICIEMT «8:8 746 «T4hH
DPS AVG STA VELOCITY HEAD IN.H20 1537 o747 «323
TS AVG STA~ TEMPERATURE DEG.F 67.0 65690 66,5
NP NET SumMP! ING POINTS 15 12 12
PST STATIC. PRES OF STaCk INGHG ol 9 29 «29
PS STACx PRESSURE. aBSOLUTE INJHG 27493 28.00 2B.00
Vs AVG STACK GAS VELOCITY FPM 4320 2658 279a
AS STACKx AREA INZ2 13 444 444
QAM ACTUAL STACh FLOWRATE M3/MIN 1lee 23l.8 243, 7
GS STX FLOWR-TEs DRYsSTD CN DSCFM 360 75418 8099
QA ACTUAL STACk FLOWRATE ACFM 389 8187 83 .«
PERI PERCENT ISOXINETIC 99,4 97.9 97.&
MF PARTICULATE wT=PARTIAL MG 893,10 2998.90 30~9,39
MT FARTICULATE wWT-TOTAL MG 893.10 2998.90 30~9,30
IC PERC I+4PINGER C:TCH 0.00 0.00 0.00
CAN PART, LOAD=-PTL.STD CN GR/DSCF «67403 l.64391 1.60158
CAO PART. LOAD=-TTL.STD C GR/DSCF «67403 1,6439] 1,635158
CAT PART. LOAD-PTL,STr CN GR/ACF 62453 152967 1.49°64
cau PART, LOAD-TTL,ST¥ CN - GR/ACF «62453 1.52967 1.49"%84
CAYW PARTIC EMIS-PARTIAL LB/HR 2.08 107.32 109.93
CAX PARTIC +MIS-TOTAL LB/HR 2.08 107.32 109,93

38



NAME

DN
T
PB
PM
VM
™
VMSTD
VW
VWV
PMOS
MD
PCO2
PD2
PCO
PN2
MwD
MW
cP
DPS
TS
NP

- PST
PS
VS
AS
QAM
0S
QA
PERI
MF
MT
IC
CAN
CAO
CAT
CAU
CAW
CAX

TABLE

A-13

(Concluded)

PARTICULATE EMISSION DATA

DESCRIPTION

DATE OF »uUwn

PROBE TIP DIA~ETER

NET TIME QOF RUN
BAROMETRIC PRESSURE

4VvG ORIFI' E PRES DROP
VOL DRY G2S-METER COND
AVG GA- METER TEMP

VOt DRY G+S=STD COND
TOTaL “20 COLLECTED

VoL H20 V+POR=-STD COND
PERCENT MOISTURE +Y VOL
MOLE FRACTION DRY GAS
PERCENT CO2 QY VOi_, DRY
PERCENT 02 Y VOL» DRY
PERCENT CO -Y VvOL+ DRY
PERCENT N2 ¥Y VOL. DRY
MOLECULAR WT-DRY ST« GaS
MOLE~ULAR WT-STx GAS
PITOT TUSE COEFFICIENT
AVG STx VELOCITY HEAOD
AVG STACK TEMPERATURE
NET SAMPLING POINTS
STATIC PRES OF STACK
STACK PRESSURE, ABSOLUTE
AVG STACK GAS VYELQOCITY
STACK AREA

ACTUAL STACKk FLOWRATE
STk FLOWRATF»
ACTUAL STACr FLOYWRATE
PERCENT ISOKINETIC
PARTICULATE WT~PARTIAL
PARTICUILATE WT=TOTAL
PERC IMPINGER CATCH
PART. LOAD=-PTLSTD CN
PART, LOAD-TTL.STD CN
PART, LOAD~-PTL.STX CN
PART, LOAD-TTL.STi CN
PARTIC EMIS~-PARTIAL
PARTIC E€4IS-TOTAL

UNITS

IN

MIN
INJHG
IN.H20
OCF
NEBG.F
DSCF
ML

SCF

IN.HZ20
DEG.F

[MoHG

I': e HG

- FPM
IN2
M3/MIN

DRY,STD CN DSCFM

ACFM

MG
MG

GR/DSCF
GR/DSCF
GR/ACF
GR/ACF
LB/HR
LB/HR

39

1:=TBM

- 10=31-75

+188
6040
27465
1.131
32.59
93,5
28,93
7ok

35

1.2
«988
0.0
209
0.0
79.1
28.84
28,71

« 746

e 792
68,0

12

.29
27.94
2749
444

23S a7
7839
8465
91,40
1959,70n
19<9,7T¢C
0.00
1074335
114335
096617
.96617
70.09
70,09

11-BVM

10-31-75

0125'

60.0
27465
eJ03
1R.96
8. .8
17.18
4.4
«2
1.2
«988
0.0
2049
Ce.0
79.1
28.84
28.71
«838
le116
6560
1s

P
2777
3658
T
13,7
643
695
39.0
8l11.60
811.60
0.00

«a 72132
o 712732
«867326
67326
Lo01
4401

12-T1~
10=-31-7%

«188
60.0
27 .65
1,171
31.96
93,R
28,3~
17
s
1.7
«98 -
0.0
20,9
0.0
79.1
28.84
28,65
o745
e 708
68.0
12
24
27.94
277
444
23n,"
768"
4336
A, D
2289,69
2289,60
0.00
1.24368
l.2643658
lela591)
1.14591]
8.8~
81,8~



NAME

ON
TT
PB
PM
VM
™
VMSTM
vy
VWM
PMOS
MD
pco2
PO2
PCO
PN2
MWD
MW
ce
CPS
TSM
NP
PST
PS
VSM
AS
QAM
QSM
PERI
MF
MT
IC
CANM
CAOM
CATM
CAUM
CAWM
CAXM

TABLE A-14

PARTICULATE EMISSION DATA
(METRIC RESULTS)

DESCRIPTION UNITS
DATE OF RUN
PROBE TIP OIAVETER IN
NET TIME OF RUN MIN
BAROMETRIC PRESSURE INJHG
AVG ORIFICE PRES DRQOP INHZ20
vOL DRY GiAS-METER COND DCF
AVG GAS METER TEMP DEG.F
VOL DRY GaS-STD COND NCM

TOTAL H20 COLLECTED ML
YOL ~20 VePOR~STD COND NM3
PERCENTY MOISTURE FY VOL
MOLE FRACTION DRY GAS
PERCENT CO2 ARY VOL . DRY
PERCENT 02 =Y vOLs DRY
PERCENT CO Y vOLe DRY
PERCENT N2 Y vQ0Ls DRY
MOLECULAR MT-0RY STK GaS
MOLECULAR WT=STKk GAS
PITOT TUHE COEFFICIE~T
AVG STk VELOCITY HEAD
AVG STACr TEMPERATIIRE
NET SaMPLING POINTS
STATIC PRES OF STACk
STACK PRESSURE, ABSOLUTE
AVG STACK GAS VELOCITY
STACK APEA IN2
ACTUAL STACx FLOWRATE M3/MIN
STK FLOWRATEs ORYSTD CN NM3/MIN
PERCENT ISOXINETIC

PARTICULATE WT-PARTIAL MG
PARTICULATE WT-TOTAL MG
PERC IMPINGER CATCH

IN.H20
DEG.C

IneHG
" INOMG
M/MIN

PART, LOAD-PTL,STD CN M3 /NM3
PART, LOAD-TTL.STD CN MG/NM3
PART, LOAD-PTL,STr CN MG/M3
PART, LOAD-TTL.STx CN M:2/M3
PARTIC EMIS-PARTIAL KG/HR
PARTIC FMIS-TOTAL KG/HR

40

1=L0S
10-29-75

- 188
60.0

28,44

1.215
32.59
647

.89

e

01

)

» 994

0.0

20.9

0.0

79.1
28.84
28,77

e 746
«852

Te7

12

29
28.73
838.2
444
239.8
239.F
98.5
9570.00
S570,00
0.00
10734.13
16734,13
1n731.88
17731,88
154,391
154.391

2-L0S
10=-29-7S
«188

60.0
28.48

1.177

32.5=%
767
«87

3.2

01

Y.

994
0.0
20.9
0.0
79.1
28.84
28.77

« 746
«823
12

12

29
2877
824,7
444
236."
234,2
98.6
5757.10
5757.10
0.00
6604.84Q
6604.80
6555.49
6555,.,49
92.798
92.798

3-L0-
10~29-75

«188
0,0
28.4
1,299
33.99
77.8
9
S.4
o 01

o
.

«99 -
0.0
20,¢
0.0
79.1
28,54
28.7"'

e 744
9.~
1~,2

12

29
2R,~9
879,5
444
251.6
243,4
98,7
2153.60
2153,.60
2378.73
2378.73
23r1.2%
2301,25
34,739
34,739



NAME

DN
TT
PB
PM
VM
™
VMSTM
Vi
VWM
PMOS
MD
PCO2
PO2
PCO
PN2
MWD
Mw
cP
DPS
TSM
NP
PST
PS
VSM
AS
0AM
QSM
PERI
MF
MT
IC
CANM
CAOM
CATM
CAUM
CAWM
CAXM

TABLE A-14

(Continued)

PARTICUL ATE EMISSION DATA
(METRIC RESULTS)

DESCRIPTION UNITS
DATE OF RUN
PROBE TIP DIAMETER IN
NET TIME OF RUN MIN
BrRO: ETRIC PRESSURE INJHG
AVG ORIFICE PRES DROP INJH20
VOL DRY GAS-METER COND DCF
AVG GAS METER TEMP DEGF
VOL DRY GAS=STD COND NCM
TOTAL W20 COLLECTED ML
VOI. 420 VAPOR-STD COND NM3
PERCENT MOISTURE @y VOL
MOLE FRACTION DRY GAS
PERCENT €02 EY VOL, DRY
PERCENT 02 AY vOL, DRY
PERCENT CO Y VvOL, DRY
PERCENT N2 =Y VOL, DRY
MOLECULAR WT-DRY STx hGAS
MOLECULAR WT-STK GAS
PITOT TUE COEFFICIEMNT
AVG STk VELOCITY HEAD IN.H20
AVG STACK TEMPERATURE DEGeC

_NET StMPL ING POINTS

STATIC PRFES OF STACK IN<HG
STACK PRESSURE. ABSOLUTE IN.HG
AVG STAC< GAS VELOCITY M/MIN
STACK AvFA IN2
ACTUAL STACK FLOWRATE M3/MIN

ST FLO<YRATEs DRY+STD CN NM3/MIN
PERCENT ISOXINETIC
PARTICULATE WT-PARTTAL MG
PARTICULATE wT=-TOTAL MG
PERC IMPINGER CATCH

PART, LOAD~PTL.STD CN M15/NM3
PART, LOAD-TTL+STD CN MG/NM3
PART, LOAD-PTL,.STK CN MG/M3
PART, LOAD=TTL..ST« CN MG/M3
PARTIC EMIS-PARTIAL KG/HR
PARTIC EMIS-TOTAL KG/HR

4l

«=TBW
10=29=-75

«188
6040
28,35
1.338
35,32
91.“
«91

5.5

01

oR

» 992
0.0
20.9
0.0
79.1
28.84
28.75

e 766
,940
17.8

12

«29
2R.54
898.9
444
257.2
247.0
98, >
1230,.40
1230,40
0,00
1343,81
1343,81
1290 .48
1290,48
19,91n
19,919

S=3dvW
10=30-75

-188
60.0
28.:7
2.2%2
514933
"T3.n
1635
9.
«01
9
«991!
0.0
2069
0.0
79.1
28.84
28,74
«B818
1.587
13.3
1+
o198
28,36
1313.1
13
11l.:
17,6
99, -

1460.,30
0.00
1073. 356
1°73.36
1n35.62
1035,62
«682
«682

6= 0OW
10-31-75

«188
40,0
27.74
1.187
32.25
74,2

o5

e 01

g3
«98:
0.0
20.0
0.0
79.1
28.84
28,69

e 746
«832
17.2

12

«29
28,73
854,4
444
244,5
224 .1
S7.7
1639,90
1639,90
0,00
194]1,.,87
194],87
1813,5¢8

- 1819,58

26,5R¢
26,68«



NAME

DN
T
PB
PM
VM
™
VMSTM
Vv
VM
PMOS

“MD
PCO2
P02
PCO
PN2
MWD
Mw
cP
oPS
TSM
NP
PST
PS
VSM
AS
QOAM
QSM
PERI
MF
MT
IC
CANM
CAOM
CATM
CAUM
CAWM
CAXM

TABLE A-14 (Continued)

PARTICULATE EMISSION DATA
(METRIC RESULTS)

DESCRIPTION UNITS
OATE OF RUN
PROBE TIP DIA“ETER ' IN
NET TIME 0 RUN MIN
BAROMETRIC PRESSURE INHG
AVG ORIFICE PRES DRQP IN.H20
VOL ORY GAS=-METER COND DCF
AVG GAS METER TEMP DEG.F
VOL DPY GAS-STD COND NCM

TOTAL =20 COLLECTED ML
VOL H20 V&POR~STD COND NM3
PERCENT MOISTURE zZY VOL
MOLE FRACTION DRY GAS
PERCENT C02 RY VOLys DRY
PERCENT 02 RY VOLs DORY
PERCENT CO =Y VOL+ DPY
PERCENT N2 3Y vOLs DRY
MOLECULAR wWT-DRY STX GAS
MOLECULAR WwT=STX GAS
PITOT TUeE COEFFICIENT
AVG STx VELOCITY HEAD
AVG STACK TEMPERATURE
NET SaMPL ING PQINTS
STATIC PRES OF STaCw
STACK PRESSURE, A“SOLUTE
AVG STACK GAS VELOCITY
STACK AFEA

ACTUAL STACx* FLOWRATY M3I/MIN
STx FLOWRATEy DRY+STD CN NM3/MIN
PERCENT ISOrINETIC

IN.H20
DEG.C

INGHG
INHG
M/7MIN

IN2

PARTICULATE WT=-PARTIAL MG
PARTICULATE WT-TOTAL MG
PERC I4PINGER CATCH

PART. LOAD=-PTL.STD CN MG/NM3
PAxT. LOAD=-TTL.STD CN Mi5/NM3
PART., LOAD~PTL.ST¥ CN MG/M3
PART, LOAD=TTL.STK CN MG/M3
PARTIC EMIS-PARTIAL KG/MHR
PARTIC cMIS-TOTAL KG/HR

42

1=RVW
10-31-75

1258
60.0
2774
«412
22.08
723
08

Se7

01

1.3
«987
0.0
20.9
0.0
79.1
28.84
28.69
«838
14537
19.4

1€

19
27.93
1316.9
13

11.57
10a2
99,1
893.10
893.10
0.00
1542.40
1542.4"
1429,15
1426,15
e 944

« 944

8~T8BC
10-31-7%

<188
60,0
27,71
1060
30.86
8¢e7

« BN

9,.°

01

1.5
«98:
0.0
20.9
0.0
79.1
28,84
28,67

« 786
o747
13

12

29
28,00
8l1¢a2
444
231.8
217
97.9
2998,90
2998.90
0.00
3761.b64
3761.84
3500.40
3500.40
4B.679
48,679

9=-T1C
1¢=31=-75

.188
60,0
27.71
le162
33.16
93.~
08"‘

7.’1

01

1.2
+9088
0.N
20,9
0.0
7q']
28,84
28.7

o 1445
«R23
16,2

12

o2Y
28,00
8%1,7
444
243,7
22%,.8
97.8
309,30
30-9,30
0,00
3664 ,36
3664,96
34l11.00
3411,C0
49,864
49,864



NAME

ON
T
PB
PM
VM
TH
VMSTM
VW
VWM
PMOS
MD
PCO2
PO2
PCH
PN2
MwD
MW
cP
DPS
TSH
NP
PST
PS
VSM
AS
QAM
QSM
PERI
MF
MT
IC
CANM
CAOM
CATM
CAUM
CAWM
CAXM

TABLE A-14

(Concluded)

PARTICULATE EMISSION DATA
(METRIC RESULTS)

DESCRIPTION UNITS
NATE OF BQUN
PROBE TIP DIAMETER IN
NET TIME OF RUN MIN
BARO“ETRIC PRESSURE INGHG
AVG ORIFICE PRES DRQP IN,H20
VOL DRY G:S-METER COND OCF
AVG GAS METER TEMF NEGSF
VOL DRY Gi:S=STD COND NCM

TOTAL H20 COLLECTED ML

VOL #20 VAPQR~STD CCND NM3
PERCENT MOISTURE =&Y VOt

MOLE FRACTION DRY GAS

PERCENT CO2 RY VOL e DRY

PERCENT 02 °Y VvOi_e DRY

PERCENT CO KY VOLe DRY

PERCENT N2 Y VOL.+ DRY
MOLECULAR WT=DRY STk GAS
MOLECUL AR wT=STx« GAS

PITOT TUsE COEFFICIENT

AVG sTv VELQCITY HEAD IN.H20
AVG STACKx TEMPERATURE DEG.C
‘NET SaMP)_ING POINTS

STATIC P<ES OF STaCx It HG
STACK PRESSURE. ABSOLUTE INGHG
AVG STACY¥ GAS VELOCITY M/MIN
STACK ArYEA INg
ACTUAL STACx FLOWRATE M3/MIN
STK FLOwRATEs DRY+sSTD CN NM3/MIN
PERCENT ISORINETIC

PARTICULATE WT-PARTIAL MG
PARTICULATE WY=TOTAL MG

PERC IMPINGFR CaTCM

PART. LOAD~PTL.STD CN MG/NM3
PART, LOAD=TTL.STD CN MG/NM3
PART, LOAD-PTL,STKx CN MG/M3
PARY, LOAD=-TTL.STx CN MG/M3
PARTIC EMIS-PARTIAL KG/HR
PARTIC EMIS-TOTAL KG/HR

43

1-=TBM

10-31-75

e188

60.0
27¢65
1.131
32.59

9245

B2
7.6
«01
le2

.988

0.0

2049

0.0

79.1
28.84
28.71

o746

792

20.0

12

24
27.94
837.8
444
239,7
22249
9a.0
1959,70
199,70
0.00
2387.54
2387.54
2210,92
2210.%2
31.793
31.793

11-BVM
10-31-75

0125
60,0
27.65
«303

1 «95

8 .8
‘649
4.4

01

1.2
«988
0.0
20,9
0.0
79.1
28.84
28,71
«878
lall6
13.3

16

oi2
27.77
27

19,7
18.2
99,0
8l1.60
311460
0.00
166437
1664 .37
1540,.,65
1540.65
1.819
l.819

12-TisM
10=31=-75

«188
60.0
27«65
lo101
31,96
91,8
o9

1 .3
201

1s7
098
Ca0
20,9
0.0
79,1
28.84

o T46

o 7TA8
20.9

12

27

2T V4
825.
b4a
23+,
2175
a1
2289,6n
22H9,60
0,00
2845,96
2845,96
2622,23
2622,23
37.131
37.131



7%

TABLE A-15

SUMMaRY OF RESULTS

NAME DESCKRIPTION
DATE OF RUN

VMSTD VOL DRY G#S-STD COND

PMOS PERCENT MOISTURE Y VOr.

TS AVG STACK TEMPERATURE
Qs STK FLOWRATEes DRY.STD CN
QA ACTUAL STACKk FLOWRATE

PERI PERCENT ISOKINETIC
PARTICULATES =-- PARTIAL CATCH

MF PARTICULATE wWT-PARTIAL
CAN PART, LOAD-PTL,STD CN
CAT PART, LOAD-PTL +STK CN
CAW PARTIC EMIS-PARTIAL

PARTICULLATES -~ TOTAL CATChH

MT PARTICULATE WT-TOTAL
CaO PART. LOAD=-TTL.STD CN
CAU PART, LOAD-TTL,STK CN
CAX PARTIC ¢+ MIS-TOTAL

IC PERC IMPINGER CATCH

UNITS

DSC#

DEG.F’

DSCFM
ACFM

MG
GR/DSCF
GR/ACF
LB/HR

M7
GR/DSCF
GR/ACF
LB/HR

1-1.0S
10-29-75

31,42
ob
45.9
8467
8469
98.5

9570.00
4,69079
4.68981

340,37

570,00
4.69079
4.68981
340,37
0.00

2=L0S
10-29-75

30,72

o6
S e’y
8271
8333
98.6

S757.10
2.88629
2.86474

204.59

5757.10
2.88629
2.86474
204,59
0.00

3-t 0oy
10-29-715

31,91
ot
6l.1
8597
8887
98.'1

2153.60
1,03950
1.00564

76.59

2153,60
1.03950
1.00564
76.59
0.00



oY

TABLE A-15

(Continued)

SUMMARY OF RESULTS

NAME DESCRIPTION UNITS
CATE OF RUN

VMSTD VOL DRY G+S-STD COND " DSCF

PMOS  PERCENT MOISTURE Y VOL

1S AVG STACX TEMPERATURE DEG.F

Qs ST: FLOWRATEs ORY,STD CN DSCFM

QA ACTUAL “TACK FLWRATE ACFM

PERI  PERCENY ISOKINETIC

PARTICULATES == PARTIAL CATCH

MF PARTICULATE WT-PARTIAL MG

CAN  PART, LOAD-PTL,STU CN  GR/DSCF

CAT  PART. LOAD-PTL,STk CN  GR/ACF

CAW  PARTIC EMIS=PARTIAL LB/HR

PARTICULATES -- TOTAL CATCH

MY PARTICULATE WT-TOTAL MG

CAO  PART, LOAD-TTL,STD CN  GR/DSCF

CAU  PART, LOAD-TTL,STK CN  GR/ACF

CAX  PARTIC EMIS-TOTAL LB/HR

Ic PERC I~PINGER CalCH

4-TBW
10-29-7%

3z.27
(%3}
64,40
8722
9:82
98,2

1230,40
58724
«56394

43.49

1230,40
»58724
56394

43.689
0.00

5-0VW
10~30~-75

47.96
9
56,0
374
388
99.%

1l460.80
« 46905
« 45257

150

1460,.80
« 469095
045257

150
0.00

6= OW
10-31-75

29,76

.“:‘
62.C,
8 89
‘8633
97.7

1639.90
84860
-795{5

58,81

1639,90
«B48AN
e 719515
58,83

0,00
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TABLE A-15 (Continued)

SUMMuRY OF RESULTS

NAME DESCRIPTION UNITS

DATE OF HU-.

VMSTD VOL DRY GAS-STD COND DSCF
PMOS PERCENT MOISTURE tY VOIL

TS AVG STACK TEMFERATURE DEG.F
RS STK FLOWR-TEs DRY+STD CN DSCFM
QA ACTUAL STACK FLOWRATE ACFM

PERI PERCENT ISOKINETIC
PARTICULATES =~- PARTIAL CATCH
MF PARTICUILLATE WT-PARTIAL MG

CAN PART. LOAD-PTL,STD CN *R/DSCF
CAT PART, LOAD-PTL,STK CN GR/ACF

CAW PARTIC FMIS-PARTIAL L.B/HR
PARTICULATES ~- TOTAL CATCH

MT PARTICULATE WT-TOTAL MG
CAO PART, LOAD-TTL+STD CN  GR/DSCF
CAU PART., LOAD=TTL,ST¥ CN GR/ACF
CaX PARTIC FMIS-TI-TAL LB/HR
IC PERC IMPINGER CATCH

1-BVW
10-31-75

20.41
1.3
67.0
360
389
99,4

893.10
e67403
062453

2.08

893,.:0
067403
«626453
2,08
0,00

8-TBC
10-31-75

Ri:e 9

15
65.0
7618
8187
97.9

2998.90
1.64391
152967

107.32

2998.90
1.64391
1.52967
107.32
0.00

9-THC
10-31-75

29.51
1.2
66.5
aoo9
86. %
97.8

309,30
1.6015A
l .4‘9‘.i64

109,93

30~9,30
l1.610158
1.49164
109,93
0.00



Ly

TABLE A-15

(Concluded)

SUMMLRY OF RESULTS

NAME DESCRIPTION UNITS
DATE OF HUM

VMSTD VOL DRY GAS-STD COMND DSCF

PMOS PERCENT MOISTURE =Y VOL

TS AVG STACK TEMPERATURE DEG.F

QS STt FLOwR TEs DRYsSTD CN DSCFM

QA ACTUAL STACK FLOWRATE ACFM

PERI PERCENT ISOkINETIC

PARTICULATES ~- PARTIAL CATCH

MF PARTICULATE WT-PARTIAL MG

CAN PART., LOAD-PTL,STD CN GR/DSCF

CAT PART. LOAD-PTL,STh CN GR/ACF

CAM PARTIC EMIS-PARTIAL LB/HR

PARTICULATES -- TOTAL CATCH

MT PARTICULATE WT-TOTAL MG

CAQ PART, L0AD-TTL,STD CN GR/DSCF

cau PART. LOAD~TTL,STk CN GR/ACF

CAX PARTIC EMIS-TOTAL LB/7HR

IC PERC IMPINGER CATCH

1n=-THM

10-31-75 -

28,93
1.2
68,0
7839
B465
9H.0

199,70
1.014335
e 96617

70,09

19“9070
1.04335
096617
70.09
0.00

11-BVM
10~31-75

17,18
1.2
6540
643
695
99.0

811.60
72732
267 .26

4401

811.60
72732
«67326
.01
0.00

12-TRM
10-31-75

28,3
le7
68,0
768
8336
9140

2289,60
1,24368
1.14591

81.8¢+

2289,60
1424368
1.)459]
81.8+~
0.00



BY

NAME

VMSTM
PMOS
TSM
QSM
QAM
PERI

MF

CANM
CATM
CAWM

MT
CAOM
CAUM

TABLE A-16

SUMMARY OF RESULTS=--METRIC UNITS

DESCRIPTION UNITS
DATE OF KUN
VOL ORY GAS-STD COND NCM
PERCENT MOISTURE ®Y VOI
AVG STACK TEMPERATURE DEG.C

STK FLOGRATEs DRY+STD CN NM3/MIN

ACTUAL STACK FLOWRATE M3/MIN
PERCENT ISOKINETIC

PARTICULATES =~ PARTIAL CATCH
PARTICULATE WT~-PARTIAL MG
PART. LOAD-PTL,STD CN MG/NM3
PART, LOAD-PTL+STK CN MG/M3
PARTIC EMIS-PARTIAL KG/HR

PARTICULATES == TDTAL CATCH
PARTICULATE WT-TOTAL MG
PART, LOAD-TTL.STD CN MG/NM3
PART. LOAD~TTL.STK CN Mi; /M3
PARTIC EMIS-TOTAL Kti/ZHR

CAXM
IC

PERC I"PINGER CATCH

}=LOS
10-29-75

.890
o6
Te?
239,.8
239.8
98.5

9570.,00
10734,13
10731,.88

154,391

3570,.00
10734,13
10731.88

154,391

0,00

2-L0S
10-29=-75

«870
b

1”.2 ’

234,2
236,
98.6

5757.1¢
6604,80
6555.49

92.798

5757.10
6604,80
6555, 49
92,798

0.00

3~-L 0V
10-29~-75

«904
oH
16,2
243,.4
251,6
93.“

2153,60
2378,.73
230l .25
34,739

2153,60
2378.73
231,25
34,739
0.00
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TABLE A-16 (Continued)

SUMMARY OF RESULTS=-METRJIC UNITS

NaAME DESCHIPTION
DATE OF Ruu
VMSTM VOL DRY 6GAS-STD COND

PMOS PERCEMT MOISTURE rY VOI
TSM AVG STACx TEMPERATURE

QSM STK FLOARNTEs DRY$STD CN

QAM ACTUAL STACK FLOWRATE
PERI PERCENT ISOIKINFTIC

PARTICULATES -- PARTIAL CATCH

MF PARTICULATE WT-PARTIAL
CANM PART, LOAD-PTL+STD CN
CATM PART, LOAD-PTL,.STr CN
CAWM PARTIC EMIS-PARTIAL

PARTICULATES =- TOTAL CATCH

MT PARTICULATE «T-TOTAL
CAOM PART, LOAD-TTL ,STD CN
CAUM PART, LOAD~TTL,STk CN
CAXM PARTIC EMIS-TOTAL

1C PERC IMRPINGER CATCH

UNETS

 NCM

DEG,.C
NM3/MIN
M3/MIN

MG
Ma/NM3
MG/M3
KG/HR

MG
M:/NM3
MG /M3
KG/HK

Aa=THW

10-29-75

914
oA
17,8
24740
257.2
98,7

1230.40
1343,81
1290,48

19.910

1230,40
1343,.81
1290,.48
19.910
0,00

S=HVW
10-30-75

1,358
.9
13.3
10.6
11.0
99.‘5

1460,80
1073,36
1035.62

«682

1460.80

107336

1035,.62
€82
0.00

6-1 OW
10-31-75

o843
o3
17.2
22,1
2‘4.5
7.7

1639,%0
1941,87
1819.54

26,684

1639.90
1941,87
1819,548
26,68«
0.00
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TABLE A-~16

(Gontinued)

SUMMARY OF RESULTS--METRIC UNITS

NAME DESCRIPTION
DATE OF RUWN
VMSTM VOL DRY G2S-STD COND

PMOS PERCENT MO[STURE ©Y VOL

TSM AVG STACK TEMPERATURE

QSM STK FLOWRATEs DRYsSTD CN

QAM ACTUAL STACK FLOWRATE
PERI PERCENT ISOKINETIC

PARTICULATES -- PARTIAL CATCH

MF PARTICULATFE WT-PARTIAL
CANM PART, LOAD-PTL+STD CN
CATM PARY. LOAD-PTL,STK CN
CAWM PARTIC EMIS-PARTIAL

PARTICULATES -~ TOTAL CATCH

MT PARTiCULATE WT-TOTAL
CAOM PAfLT, LOAD-TTL.STD CN
CAUM PART, LOAD-TTL,STr CN
CAXM PARYIC EMIS~TOTAL

IC PERC IMPINGER CaTCH

UNITS

NCM

DEG.C
NM3/MIN
M3/MEN

MG
MG/NM3
MG/M3
KG/HR

MG
MG/NM3
MG /M3
KG/HR

T=BVW -

10-31-75

578

1.3
19.4
1G.2
11.0
99.4

893,10
1542, 40
1429,15

944

893,10
1542440
1429,15
0944
0,00

6=-T8C
10-31-75

« 796
le5
1063
215,7
231.8
97.9

2998,.90
3761.84
3500,40

48,679

2998,90
3761,.,84
3500.40
48,679
0,00

9-THC
10~-31-75

.86
le2
19,2
226,8
243.7

3069,30
3664,96
3411,0%

49,866

3069.30
3664,96
3411,00
49,864
0.00
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NAME

VMSTM
PMOS
TSM
QSM
QAM
PER]

TABLE A-16

(Concluded)

SUMMARY OF RESULTS==METRIC UNITS

DESCRIPTION
DATE OF HUNW

VOL DRY GaS~STD COND
PERCENT MOISTURE “¥ VOL
AVG STAC< TEMPERATURE
STK FLOWR.TEs DRY,STD CN
ACTUAL STACK FLOWRATE
PERCENT ISOKINETIC

PARTICULATES ~- PARTIAL CATCH

MF PARTICULATE WT-PARTIAL
CANM PART. LOAD-PTL,STD CN
CATM PART, LOAD=-PTL,STrk CN
CAWM PARTIC FMIS-PARTIAL
PARTICULATES -~ TUTAL CATCH
MT PARTICULATE WT-TOTAL
CAONM PaRT, LOAD-TTL,STD CN
CAUM PART, LOAD-TTL.STK CN
CAXM PARTIC EMIS-TOTAL

1C PERC IMPINGER CATCH

UNITS

NCM

DEG.C
NM3/MIN
M3/MIN

MG
M /NM3
MG/M3
KG/HR

MG
M5 /NM1
Mi5/M3
KG/HR

1 =-TBM
10-31-75

<819
1.2
20,0
222.
239.7
9t 60

199,70
2387,54
2210,92

31,793

19459,70
2387,.54
2210492
31.793
0,00

11-BVM
10-3)-~75

487

1.2
1.3
18,2
19.7
99,0

811.60
1664,37
1540,65

1.819

811.60
1664.37
1540,65

1.819
0.00

12-THM
10-31-75

«8 3
le7
20,0
2l7.%
236."
98,40

2289,60

2845,96
2622,23

37.131

2289,60
2845,96
2622,23
37,131
0,00
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SAMPLE CALCULATIONS
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3.

Se

EXAMPLE PARTICULATE CALCULATIONS

VOLUME OF DRY GAS SAMPLED AT STANDAPD CONDITIONS

1T.T12VM® (P~ + PM/13,6)

VMSTD = s=—ceccccccmcccacccccnaa—
TY4eabr,
17.71® 32.59%(28.44% 1,215/13.6)
T  eezeas .
VMSTM = VMSTD®0,028317= 31.,4220.028317=

VOLUME. OF WATER VAPOR AT STANDARD CONDITIONS

Vwy

0.04742VW = 0,0474% 4.0

VHM

"

vwven,028317 = «19020,028317

L]

PERCENT MOISTURE IN STACK GAS

100.oVWV 100.% o143

VMSTN+ VWV 31.42+ ol

MOLE FRACTION OF DRv STACKX GAS

100."P34OS 100.- .6

100. 100.

AVERAGE MOLECULAR WEIGHT OF DRY STACK GAS

“w0

(PCD2 ® 44/100) + (P02 « 32/100)
+ (PN2+PCO = 2R/100)

{ 0,0 &= 44/100) @ (20,9 « 32/100)
+(79.1 « 28,100)

53

[

Ji.Aa2

.89

19

»0054

« 994

*8,8¢

DSCF

DN:43

SUCF

PER E::!T



6+ MOLECULAR W#EIGHT OF STACK GAS

MW

MWDoMD e 189(]-MD)

28.8% ,994 + 18€(1l- .994)

T. STACK GAS VELOCITY AT STACK CONDITIONS

vsS = S§1299CPeASQRT(DPS®(TS+360)) 4
SART (1 / (PS#%W]))
= 5129% ,T46 & 2- ,663
2SQRT(1/(2B.73¢ 28.,77))
VSM = VS20.3068 = 2750%0,3048

28.77

275 ¥pn

838 METERS/MIN

8. STACK GAS VOLUMETRIC FLOW AT STANDARD CONDITIONS. DRY BASIS =

N,1238ySe:58uNnepPS

ns e
T3 +a69)
Ne123%¢ 275n% 4440 ,994928,73
45.9 +46n
QsH = NS°0.028317 = 846720.028317

Ye STACK GAS VOLUMETRPIC FILLOW AT STACk CONMDITION

WS # (TSe+4ab6d)

_’;A - - an es = ed an G "= ap S G - o o e

17.71 ® PS5 @ wr

B846T7<e( 45,9+460)

17.714#28,73° .994

QAM x QA®0,028317 = 8469%0,028317
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S

8467 DsCF !

240 NM3/MIN

Bem9 alF+

240 NM3/MIN



10, PERCENT. ISOKINETIC

1032%(TS+460)2yMSTH

VSeTTe*PSeupe (DN*DN)

PERI

1}

103221 45,9+440)¢ 31.42

T eceecmecccccccccccecccaoaaa ———— = 94, PERCENT
2750 60,0%28,73* .994% ,188

# ,188

11. PARTICULATE LOADING -- PROBEs CYCLONE,y AND FILTER
(AT STANDA=D CONDITIONS)

CAN = D.0154 » (MF/VMSTD)
= 0,0154*(9570,00/ 31.482) = 4,69nT9 G /DS’ F
CANM = CAN®2288,.34 = 4,6917992288,.34 = 17734,13 M ./N+3

12. PARTICULATE LOADING == TOTAL
(AT STANDA~D CONDITIONS) (H

CAQO = 0,015« « (MT/VMSTD)
= 0,01542(9570,00/ 31.42) = 4,69079 G- /0SCF
CAO0M = (Ca0®2288.34 = 4,69107922288,34 = 17734,13 M3/NM3

13. PARTICULATE LOADING == PROBEy CYCLONE, aAND FILTE®R
(AT STAC~ CONDITIONS)

[T.TI1#CaN®#PS&D

CAT = we—eecccccaca—a--
Ti+460
17.71® 4,69:8328,73% 994
e T = 4w.689H' Gi/:CF
45,5446
CATM = CAT«2288,34 = 4,6898]1+2288,34 = ]17731,.,88 M~/M3
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l4e PARTICULATE LOADING ~= TOTAL
(AT STACKX CONDITIONS)

17,71=2Ca0®PSavD

TS+460

17,710 4,6908428,73* ,996

- e S e D A e St GP P D E T G W G W e -

45,9+460

CAUM

CAU22288.34 = 4,6898102288,.34

15¢ PARTICULATE EMISSION RATE

«#,6898} 3&/0CF

17n731.88 MA/M3

-- PROBEy CYCLONE, AND FTLTER

CAW s 0.,00857«CaAn®#yS
= 0.00857“ 4-69080 8667
CAWM = C(CAwWe0,45359 = 340,37%0,45359

16 PARTICULATE EMISSION RATE

-= TOT2L
CAX = 0,00857#8CANeQS
= 0000857" ‘069080 8467
CAXM = CAX®0,45359 = 340.3790,45359

17+ EMISSION FACTOR--TOTAL

E = Particulate Emission Rate
Tons Grain Handled

= 76.6 = 0,766 1lb
100 ton

EM = (E) x (0.5)

Mton

56

340- 37 : “’/"1;‘?

154,39 < /A=

3“0.37 L /i

154,39 v /HA



18. KILOGRAMS GRAIN

KG = (1b grain) x (0.4535924)

i

(100,000) x (0.4535924)

= 45,360 kg

(1) STANDA~D CONDITIONS- AT 7n DEG F (21.1 DEG ). 29.92 IN HG

(7<) MM HG)
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