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. STACK EMISSIONS SURVEY
OF
LONE STAR INDUSTRIES, INC.
PORTLAND CEMENT PLANT
MARYNEAL, TEXAS

SEPTEMBER 1979
INTRODUCTION

Ecology Audits, Inc., Austin, Texas, conducted a baghouse emissions
survey at the Lone Star Industries portland cement plant located near
Maryneai, Texas, on September 24 through 28, 1979. The purpose of this
survey was to.determine emissions of particulates from the baghouses of
kiln numbers 1, 2, and 3, while being fired by bituminous coal;

and, to compare these emissions to the emissions when kiln numbers 1,

2, and 3 were fired by natural gas.

The sampling followed the procedures set forth in the Texas Air Control

" Board notice for sampling prbcedures, March 15, 1979; the Compliance

Sampling Manual, Texas Air Control Board, October, 1975; and the Appendix

to the Code of Federal Regulations, Title 40, Part 60.
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SUMMARY OF RESULTS

The principal conclusions are as follows:

Kiln Baghouse Number 1

1. The emissions of particulate matter from the baghouse were equal
to 1.40 pounds per hour (0.00262 grains per dry standard cubic foot)

based on averaging the three tests using Hi-Vol filters.

Air Control Board, Regulation I, Rule 131.03.05.001, May 6, 1979,
is 61.5 pounds per hour. The actual emissions were 2.3 percent of

the permitted emissions.

3. The initial emissions of pafticulate, when the kiln was fired by
natural gas, were equal to 5.66 pounds per hour based on averaging
the first and third tests. After conversion to coal, the emissions

are 24.7 percent of the initial emissions.

Kiln Baghouse Number 2

1. The emissions of particulate matter from the baghouse were equal to

~2.98 pounds per hour (0.00548 grains per dry standard cubic foot)

EA 795-09 -2a
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natural gas, were equal to 15.7 pounds per hour based on averaging
the three tests. After conversion to coal, the emissions are 19.0

percent of the initial emissions.

Kiln Baghouse Number 3

1. The emissions of particulate matter from the baghouse were equal to
3.45 pounds per hour (0.00815 grains per dry standard cubic foot)

based on averaging the three tests using Hi-Vol filters.

2. The allowable particulate emission rate as calculated from the Texas
Air Control Board, Regulation I, Rule 131.03.03.001, May 6, 1979, is
54.7 pounds per hour. The actual emissions were 6.3 percent of the

permitted emissions.

EA 795-09 -3-

' based on averaging the two tests using Hi-Vol filters.
2. The allowable particulate emission rate as calculated from the
Texas Air Control Board, Regulation I, Rule 131.03.05.001, May 6,
1979, is 63.3 pounds per hour. The actual emissions were 4.7
. percent of the permitted emissions. '
3. The initial emissions of particulate, when the kiln was fired by
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3. The initial emissions of particulate, when the kiln was fired by
natural gas, were equal to 6.26 pounds per hour based on averaging
the four tests, After conversion to coal, the emissions are 55.1

percent of the initial emissions.
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SUMMARY OF RESULTS

Baghouse Number 1

Coal Fired
Sep 1979 (lbs/hr)

Natural Gas Fired
May 1979 (1bs/hr)

% of Initial
Emissions

6.75 - 1.94

- 1.02
4.57 1.24
5.66 1.40

Egghouse Number 2

Coal Fired
Sep 1979 (1lbs/hr)

Natural Gas Fired
May 1979 (lbs/hr)

24.7

% of Initial
Emissions

16.5 _ -
13.2 2.67
17.4 3.29

- 15.7 2.98

Baghouse Number 3

Natural Gas Fired Coal Fired

May 1979 (1bs/hr)

19.0

% of Initial
Emissions

Sep 1979 (1lbs/hr)

6.49 3.50

5.07 3.37

6.07 3.49

7.39 -

6.26 3.45
-5-

55.1

ECOLOGYAUD”SJNC«——————“")



z

. SUMMARY OF RESULTS

Kiln Baghouse Number 1

Run Number 1 2 3

" Date 27 Sep 79 27 Sep 79 27 Sep 79
Time 1255-1355 1455-1555 1650-1750
Preheater Flow Rate - ACFM 70300 69200 69200
Preheater Flow Rate - DSCFM* 25600 25700 23900
Baghouse Flow Rate - ACFM 128000 87100 95300
Baghouse Flow Rate -DSCFM* 80300 53100 51900
% Water Vapor - %Vol. 7.55 6.80 5.73
% COy - %Vol. '@ Preheater 23.8 19.0 17.6
% COp - %Vol, @ Baghouse 7.6 9.2 8.1
ggﬁzgﬁiiaziggifuéifgscf 0.00281 0.00225 0.00280

| Beghouse Tertiulate

" Kiln Feed Rate - Ton/hr 36.5 39.0 40.4

EA 795-09 -6~
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SUMMARY OF RESULTS

Kiln Baghouse Number 2

Run Number 2 3
 Date 28 Sep 79 | 28 Sep 79
Time 1550~1650 1735-1835
Preheater Flow Rate - ACFM 71300 71000
Preheater Flow Rate - DSCFM* 26500 26300
Baghouse Flow Rate - ACFM 820300 138000
- Baghouse Flow Rate -DSCFM* 48600 84900
% Water Vapor - %Vol. 6.65 6.56
% COp - %Vol. '@ preheater 19.6 25.2
% coy - %Vol. @ Baghouse 10.7 7.8
Baghouse Particulate 0.00642 0.00453
Concentration - gr/dscf
paghouse Paruiculace
Kiln Feed Rate - Ton/hr 34.8 36.1
EA 795-09 -7-
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" SUMMARY OF RESULTS

Kiln Baghouse Number 3

Run Number 3 4 [

- Date 26 Sep 79 26 Sep 79 26 Sep 79
Time 1041-1141 1255-1355 1510-1610
Preheater Flow Rate - ACFM 76200 72700 74500
Preheater Flow Rate - DSCFM* 28900 27200 27000
Baghouse Flow Rate - ACFM 82100 81600 91600
Baghouse FIow Rate‘-DSCFM* 48700 47700 52100
% Water Vapor - %Vol. 5.70 6.08 7.56
% COy - %Vol. @ Preheater ¢ 19.2 18.8 21.0
% COy - %Vol. @ Baghouse 11.4 10.7 10.9
Baghouse Particulate -0.00840 0.00824 0.00782
Concentration - gr/dscf
Baghouse Particulate 3.50 3.37 3.49
Emission - lbs/hr
Kiln Feed Rate - Ton/hr 40.1 40.7 41.0
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DISCUSSION OF RESULTS

The tests performed on the baghouses of kiln numbers 1, 2, and 3 for
particulate emissions appear to be valid representations of the actual
emissions during the testing; The indicative parameters calculated from
the field data of kiln number 1 were in agreement.
The measured preheater f}ow rates (Qs) for the three tests were
within 4.7 percent of the mean value.
The calculated baghouse flow rates (Qb) for the three tests were
within 30.0 percent of the mean value,.
The calculated emissions (pounds per hour) have shown a range of
-27.1 percent to +38.6 percent deviation from the mean value for

the three tests.

Although the particulate collection for run number 1 was 71.7 percent
above the mean value of runs 2 and 3, it may still be representative of
the actual emissions. The increase in the carbon dioxide dilution
ratio in run number 1 was the primary factor in the increased emission

rate.

The indicative parameters calculated from the field data of kiln number 2

were in close agreement.

EA 795-09 -9-
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The measured preheater flow rates (Qs) for the two tests were
within 0.4 percent of the mean value.

The calculated baghouse flow fates (Qb) for the two tests were
within 27.2 percent of the mean value.

The calculated emissions tpounds per hour) have shown a range of

. +10.4 percent deviation from the mean value for the two tests.

The indicative parameters calculated from the field data of kiln number 3
were in close agreement.

The ﬁeasured preheater flow rates (Qs) for the three tests were

within 4.3 percent of the mean value.

The calculated baghouse flow rates (Qb) for the three tests were

within 5.3 percent of the mean value.

The calculated emissions (pounds per hour) have shown a range of

—2.3 percent to +1.5 percent deviation from the mean value for

the three tests.
Analysis of the accuracy and precision of the test results reveal two

areas primarily responsible for error in the emissions: the Hi-vol

flow rate measurements and the dilution air correction rates. Hi-vol

EA 795-09 -10-

J

ECOLOGY AUDITS. INC, — -/




flow rates were measured from the pressure drop across an orifice

which is related to the flow rate in actual cubic feet per minute

(Q2) via a calibration curve for a specific orifice. This flow rate
(Q2) was then corrected for temperature, pressure and gas molecular
weight variation from the time of calibration. The minimum calibration
point on the calibrated orifice curve was about 30 acfm. An estimate

of the actual flow rate between 20 and 30 acfm may be obtained by a

‘ straight line extrapolation of the two lower calibration points. In
this lower range, lower orifice pressure drops which indicate a Hi-vol
flow r;te between 20 to 30 acfm fend to bias the emission rate slightly
higher.‘ The following shows a worst case comparison of emissions during
initial testing, while firing by natural gas and using the run with the
highest Hi-vol flow rate, versus the emissions during the final test, while_

firing by coal and using the run with the lowest Hi-vol flow rate:

NATURAL GAS FIRED COAL FIRED

Kiln  Run * Avg Q3 " Kiln Run  Avg Q3

No. No. ACFM Ep lbs/hr No. No. ACFM Ep lbs/hr
1 1 34.0 6.75 1 1 42.1 1.9
2 2 24.1 13.2 2 2 44.8 2.67
3 1 37.8 6.49 3 3 36.1 3,50

EA 795-09 : -11-
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The dilution air correction ratio was based upon the concentration of
carbon dioxide at the preheater versus an integrated orsat concentration
at the baghouse. The ratio, which was used to determine the baghouse
gas flow rate,. directly affects the calculated emissions. The greatest
variation occurred in the test of kiln number 2 by 27.6 percent from the

mean value of the two tests.

EA 795-09 -12-
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DESCRIPTION OF PROCESS OPERATION

Lone Star Industries, Inc. portland cement plant uses a dry process at
Maryneal, Texas, in which limestome pulverized in a mill is fed into a
suspension preheater followed by the elevated end of a rotary kilnm.
Bituminous coal burned at the lower end of the kiln heats the raw materials
to between 2600°F and 3000°F. The flame front extends about two-thirds the
way up the slightly tilted kiln., The combustion gases pass through the
slowly rotating kiln and suspension preheater, counterflow to the raw
materiéls and entrain some of the particulate raw material. The products
of combustion include carbon dioxide, sulfur dioxide, nitrogen oxides, and
water vapor from the fuel. The heated raw materials gives off carbon
dioxide as the calcium carbonate is reducgd to calcium oxide; The prqducts
of combustion and particulates pass through a baghouse and then are exhausted

to the atmosphere through the top vents.

The Maryneal plant has three of these kilns each having a kiln feed rate

between 35 and 45 tons per hour.

EA 795-09 -13-
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DESGRIPTION OF SAMPLING LOCATION

The sampling doors to the cells are located on the baghouses approximately
70 feet above the ground. The Baghouse Diagram, Figure 1, shows the
location of the sampling doors for each of the six cells of the baghouse.
The Baghouse Cells Diagram, Figure 2, shows the location of each cell

sampled in each of the three baghouses sampled.

The velocity traverses and moisture samples were taken immediately after

the preheater from ports located approximately 100 feet above the ground.

The sampling was perfofmed on preheater exhaust duct number 1 from two

ports on the cylindrical duct located approximately 40 feet (9 duct diametersj
downstfeam of a bend in the duct and approximately 6.5 feet (1.5 duct
diameters) upstream of a contraction in the dﬁct. The sampling was

performed on preheater exhaust duct 2 and 3 from two ports on the cylindrical
duct located approximately 40 feet (9 duct diameters) downstream of a bend

in the duct and approximately 24.5 feet (5.55 duct diameters) upstream of

a bend in the duct.

The inside duct diameter after the preheater of each kiln is 4 feet § inches.

EA 795-09 ~14-
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FIGURE 1
Baghouse Diagram
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SAMPLING AND ANALYTICAL PROCEDURES

The sampling and analytical procedures used followed the procedures
outlined in the Texas Air Control Board notice for sampling procedures,

March 15, 1979; the Compliance Sampling Manual, Texas Air Control Board,

October 1975; and the Appendix to the Code of Federal Regulations, Title

40, Part 60,

The first and third baghouses were tested with three samples per test,
while b;ghouse number 2 was tested with two samples. Three cells in
staééered configuration Were sampled during each one hour test. The
Hi-Vol sampling assembly is shown in Figure 3. A high volume type air
sampler filter holder and hood was placed in the center of eaéh cell
sampled approximately 6 feet above the walkway. The Hi-Vol filter
holder was connected to an air tight ducting in which the calibrated
Hi-Vol orifice had been placed immediately outside the baghouse and
before the gas entered a manifold. A manometer and thermocouple were
placed at each orifice to record the pressure drop and temﬁerature at
10 minute intervals. The manifold, connecting the dﬁct of each of the
three cells sampled, was joined to a large fan and motor assembly

capable of withstanding gas temperatures up to 400°F.

EA 795-09 -17-
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FIGURE 3

Hi-Vol Sampling Assembly

R

-

—= Hi-volume filter holder and hood

— Orifice, Manometer, and Thermocouple
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Simultaneous with baghouse sampling, a velocity traverse waé made at

the préheater exhaust duct from each of the two ports in order to
determiﬂe the gas flow rate from the kiln. A total of 24 points
were.sampled on preheater number 1 and 12 points were sampled on
preheater numbers 2 and 3. A moisture sample was taken at the preheater
during each baghouse sample. An orsat was taken at the preheater during
each baghouse sample. An integrated sample was taken at the baghouse from
each cell sampled at the start and end of each sample. The;gas flow

rate from the baghouse was corrected for dilution air based on the carbon
dioxid; concentrations. The bottom of each baghouse was to be sealed

to minimize the entrance of dilution air.

Before each moisture sample, the sampling train was leak-checked at 15
inches of mercury at the nozzle. After each test, the train was again

leak-checked at the nozzle at the highest recorded vacuum reading

~ during the test. Final leak-checking was performed in order to predetermine

the possibility of a diluted'sample.

Also before and after each test, the pitot tube lines were checked for
leaks under both a vacuum and pressure. The lines were also checked
for clearance and the zero manometer reading verified before and after

each test.

EA 795-09 -19-
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The particulate emissions were calculated from gravimetric analysis

using the preweighed high volume filters.

J
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. with plant personnel, the equipment was moved onto the baghouse. Each

DESCRIPTION OF TESTS

Personnel from Ecology Audits, Inc. arrived at the portland cement

at 1540 hours on Monday, September 24, 1979, After a brief meeting

-

of the Hi-Volume sampling assemblies were calibrated to produce a

manometer pressure drop versus Hi-Vol flow rate curve for each

‘orifice. The equipment was secured for the night by 1930 hours.

On Tuesday, September 25, work began at 0750 hours. The equipment

was made ready for testing. A slight delay in testing was incurred

while plant personnel replaced some of the fiberglass bags in the
baghouse, and to obtain power at the electrical outlets of the pre-
heater. The first run began at 1140 hours and continued until its
completion at 1240 hours. The flow rates through each Hi-Vol unit
were calculated and found to be at the lower limit of 20 acfm. It
was decided to monitor the amperage drawn by the motor of the Hi-Vol
fan. The second run began at 1530 hours and continued until its com-
pletion at 1630 hours. The flow rates through each Hi-Vol unit were
calculated and found to have decreased to below 20 acfm. However,
the amperage drawn by the motor revealed that it was not under

strain. The Hi-Vol fan was inspected and found to be in good condition

EA 795-09 -21-
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*as well. Plans were made to place another fan and motor assembly

in series with the existing assembly to increase the Hi-Vol units’

flow rates. The equipment was secured for the night by 1810 hours.

On Wednesday, September 26, work began at 0920 hours. The equipment
was made ready.for testing while the plant personnel connected another
Hi-Vol fan and motor assembly in series with the existing assembly.
The Hi-Vol flow rates increased to about 35 acfm. Since the minimum
calibration point of the Hi-Vol calibration set was about 30 acfm, the
first two runs of baghouse number 3 were voided. The third run began
at 1041 Hours and continued until its completion at 1141 hours. The
fourth run began at 1255 hours and confinued until its completion at
1355 hours. The fifth run began at 1516 hours and continued ﬁntil its

completion at 1610 hours. The equipment was secured for the night by

1700 hours.

" On Thursday, September 27, work began at 1120 hours. Plant personnel

were completing the Hi-Vol manifold and fan assembly transfer to baghouse
number 1, The first run on baghouse number 1 began at 1255 hours and
continued until its completion at 1355 hours. The second run began at

1455 hours and continued until its completion at 1555 hours. The third

EA 795-09 =-22-
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‘run began at 1650 hours and continued until its completion at 1750

héurs. The equipment was secured for the night by 1845 hours.

On Friday; September 28, work began at 0815 hours. The equipment was
made ready for testing baghouse number 2. The first run began at 1010
hours and continued until its completion at 1110 hours. However, the
Hi-Vol flow rate averaged about 20 acfm, below the range of the
calibration curve. Therefore, the first run was voided. It was first
thought the motor and fan assembly was over heating, as it had been

placed on the catwalk between the baghouses; The fan assembly was

- moved to the outside catwalk for sufficient cooling; however, the

Hi-Vol flow rate did not increase. At this time plant personnel
discovered the second Hi-Vol fan motor had been wired incorrectly.

The motor was wired correctly by 1530 hours. The second run began at
1550 hours and continued until its completion at 1650 hours. The third
run began at 1735 hours and continued until its completion at 1835 hours.
A fourth run could not be made on the baghouse because Ecology Audits'

supply of tared Hi-Vol filters had been exhausted.

The equipment was moved off the baghouse and loaded into the mobile

laboratory. The samples were recovered and taken to Ecology Audits'

EA 795-09 -23-




laboratory in Dallas, Texas, for further analysis and evaluation.

Operations at the Lone Star Industries portland cement plant located
near Maryneal, Texas, were completed by 1955 hours on Friday, September 28,

1979.

M. uis Zinsit
Supervisor, Quality A

. Barta, Jr., F.
er, Source Evaluation

EA 795-09 -24-
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B. Source Emission Calculations
C. Calibration of Equipment

D. Field Testing Data

E. Plant Operational Data

F. Particulate Analysis Data

G. Chain of Custody

H. Resumes of Test Personnel
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APPENDIX A

Location of Velocity Traverse Points
Kiln Preheater Exhaust Duct

On kiln number 1 the sampling ports are located on the cylindrical

duct approximately 40 feet (9 duct diameters) downstream of a bend in

the duct and approximately 6.5 feet (1.5 duct diameters) upstream of a

duct contraction. The location of the traverse points were calculated

-

as follows:
Inside Duct Diameter

Port Extension

Point Number

L NPT R PR N

EA 795-09

4 feet 5

Percent From
The Wall

W00~ b

Nnunowk~kA
. . s s a
g s~

inches

2 3/4 inches

Distance From
the Wall (inches)

2 5/1e"

7 13/16"
15 s5/8 "
37 3/8™"
45 7/32"
50 11/16"
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were calculated as follows:

Inside Duct Diameter = 4 feet

i

PortlExtension

Percent From

5 inches

2 3/4 inches

i

On kiln numbers 2 and 3 the sampling ports are located on the
cylindrical duct approximately 40 feet (9 duct diameters) downstream
of a bend in the duct and approximately 24.5 feet (5.55 duct diameters)

upstream of a bend in the duct. The location of the traverse points

Distance
the Wall (inches)

Point Number The Wall
1 0.021 1
2 0.067 3
3 0.118 6
4 0.177 9
5 0.250 13
6 0.355 18
7 0.645 34
8 0.750 39
9 0.823 43
10 0.882 46
11 0.933 49
12 0.979 51

EA 795-09
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9/16"
1/4 "
5/16"
1/4 "
13/16"
7/32"
3/4 "
5/8 "
3/4 "
1/2 "
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EMISSION CALCULATIONS
SEPTEMBER 1979

Baghouse No. 1 Run No. 1

1. The flow rate of each Hi-Vol in the specified cell is as follows:

_ N
Q3 =0Q2 [T3P228.9 ;V=60mnin(Q3) @5"'
i TZ P3 MA3 W\ N
\‘\\\Q \':.m}-" \,‘ A \‘q\f
A e x & o § N
Cell Q2 T2 P2 T3 P3 MW3 Q3 V
No. (ACFM) | (°R) (in.Hg) (°R) (in.Hg)] (1b/1b mole)| (ACFM) | (CF)
1/1 33.06 | 561 27.94 709 27.84 28,97 41.8 2508
3/3 40.5 570 27.94 666 27.84 28.97 43.8 2628
5/4 36.2 579 27.94 726 27.84 28.97 40.56 2433
2. The particulate concentration in each cell is as follows:
Cp = 0.8712 WG T3 DGF
vV P3
Cell WG v P3 T3 DGF Cp
No. (grams) | (cuf) (in.Hg) (°R) (gr/dscf)
1 .3082 2508 27.84 709 . 9245 .00252
3 | .1597 | 2628 | 27.84 666 |.9245| .00117
5 .5503 2433 27.84 726 . 9245 .00475
3. Particulate emission rate from the baghouse is as follows:
Average Cp = __ (0.00281 grains/dscf
Qb - Baghouse Flow Rate = 80302 DSCFM
Ep = 0.00857 (Cp avg) (Qp)
Ep = 0.00857 ( .00281 ) ( 80302 ) = 1.94 1bs/hr
EA 795-09
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FLOW RATE CALCULATION

Kiln Number 1 Run Number 1

Calculate the average corrected stack velocity (V).

a. Average VAP = Z V' AP = .899 in.l/-ZHZO
) N

b. Average Stack Temperature, TS = 1205 °R

¢. Stack Pressure, PS = 26.91 in.Hg

V = 85.48 (PTCF) TS avg Vap
T (PS)

V = 85.48 (.829) /01205)  ( _ggg ) = __76-515 ft/sec
(31.03)(26.91) _

2. Calculate the stack gas flow rate at standard conditions.
é. Crossectional Area of Stack, AS = 15, 32 ft2
B. Dry Gas Fraction, DGF = 9245 .
Qa = 60 sec/min (V) (AS)
Qa = 60 (76.515) ( 15.32) = 70332 ACFM
Qs = Qa (DGF)  PS 528
29.92 TS
Qs = ( 70332 ) ( .9245) ( 26.91) 528
29.92 (1205 )
Qs = 25625 DSCFM
EA 795-09
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FLOW RATE DILUTION CORRECTION
Kiln Number 1

Flow rate correction for dilution air based on carbon dioxide
concentrations from integrated orsats taken at the preheater
and the bag house. :

® = Q, (CO2p)
P (CoZy,)

i
i
_ a. Volumetric flow rate at the preheater, Qp = _25643  DSCFM
b. Volumetric flow Tate at the bag house, Q > DSCFM.
' c. CO2 gas fraction at the preheater, o2, = _.238
d. CO2 gas fraction at the bag house, €02y, = __.076

RUN #1

Q = ( 25643 )y (238
( .076 )

—t
]

80306 DSCFM

RUN #2

( 25723 ) ( .190 )
.09z )

53125 DSCFM

&

RUN #3

(23875 ) (  .176
( .081 )

51877 DSCFM

&

EA 795-09
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MAXIMUM ALLOWABLE PARTICULATE EMISSIONS
Kiln Number 1

Texas Air Control Board Rule 131.03.05.001
E = 0.048 q0-62

where E = allowable emission rate, lbs/hr .
q = stack gas flow rate, acfm

Run Number 1 2 2

q - acim _ 128000 87100 25300

E - lbs/hr 70.4 55.5 58.7

Stack Height Correction Factor* >1 >1 > 1

Stack Height Corrected E - 1bs/hr** - - -

Average Allowable Emissions, lbs/hT | ceecocccceaaao 61.5 ~e-rmmce————————
* SHCE = Effective Stack Height 2

Standard Effective Stack Height

** SHCE = E (SHCF) :
The allowable emissions is only corrected when SHCF is less
than one. _ '
EA 795-09
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MAXIMUM ALLOWABLE PARTICULATE EMISSIONS
"Kiln Rumber 2

Texas Air Control Board Rule 131.03.05.001
E = 0.048 q0+62

= allowable emission rate, lbs/hr
q = stack gas flow rate, acfm

Run Number 2 3

q - acfm 80300 138000

E - 1lbs/hr 52.7 73.8

Stack Height Correction Factor* > 1 > 1

Stack Height Corrected E - lbs/hr** - -

Average Allowable Emissions, lbs/hT |--ecacomcaaaaoo 63.3 ~esommoommooomoee
* SHCF = Effective Stack Height 2

Standard Effective Stack Height

** SHCE = E (SHCF)
The allowable emissions is only corrected when SHCF is less
than one. ‘ '
EA 795-09
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‘Kiln Number 3

Texas Air Control Board Rule 131.03.05.001

E = 0.048 q0-62

MAXIMUM ALLOWABLE PARTICULATE EMISSIONS

where E = allowable emission rate, lbs/hr
q = stack gas flow rate, acfm

Run Number 3 4 5

q - acfm 82100 81600 91600

E - 1lbs/hr : - 53,5 53.3 57.2

Stack Height Correction Factor* s> 1 s> 1 > 1

Stack Height Corrected E - lbs/hr** - - -

Average Allowable Emissions, lbs/hr |aeoomoooeo__. 54,7 —ccmmm e emeem
* SHCF = Effective Stack Height - )2

‘Standard Effective Stack Height

** SHCE = E (SHCF)
The allowable emissions is only corrected when SHCF is less
than one. '
EA 795-09
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EMISSION CALCULATIONS
S-ef +79
Baghouse No. | Run No. /

1. The flow rate of each Hi-Vol in the specified cell is as follows:

Q3 =Q2 /T3 P2 28.9 ; V=60 min. Q3
T2 P3 MW3

Ceil Q2 T2 P2 T3 P3 MW Q3 v
No. (ACFM) | (°R) (in.Hg) (°R) (in.Hg){ (1b/1b mole)| (ACFM) | (CF)
27 L rdE

] /i1 33.00] 67| 2294 | 709| 27.89| 2297 4/.8 2508
3/ go.5 |s70] 2299 66 {225y | 27.97 438 g as

5-// 36-2 |979 27.9¢ {726 | 2739 2597 Yo.564 | 2433

2. The particulate concentration in each cell is as follows:

Cp = 0.8712 WG T3 DGF
vV P3

Cell WG v P3 T3 DGF Cp
No. (grams) | (cuf) (in.Hg) (°R) (gr/dscf)

/ .3082 | 2508 | 272.4Y 709 |-F9%45| .coesT
3 a557 (2628 | 27,89 | b6 |.S2qs7 000
5 3503|2433 2779 | 726 |.945] o045

3. Particulate emission rtate from the baghousé is as follows:

Average Cp = 0,00 28| grains/dscf

Qb - Baghouse Flow Rate = CH 1N DSCFM

Ep = 0.00857 (Cp avg) (Qp)

Ep = 0.00857 ( . popy/ ) (0202 ) = /.94 1bs/hr

ErOl ACY ALIDITS INC ————)




Baghouse No.

EMISSION CALCULATIONS
ng“l‘ 1979

Run No.

Z

l. The flow rate of each Hi-Vol in the specified cell is as follows:

Q3 =Q [T3P228.9 ; V=60 min. Q3
TZ P53 MW3 :

Cell { Q2 T2 P2 T3 P3 MW Q3 v

No. | (ACFM) | (°R) | (in.Hg) | (°R) | (in.Hg)| (1b/1b mole)} (ACFM) | (CF)
’A 33.6 |56) | 27.99 | 73427279 | 29.67 3300 | 228
> 41395 |570] 2799 [709| 2771 | 29,479 | ¥360|2e
S A4l 457 5751 29,971 735]2277 | 29.¢7 | ss.39] 3320

2. The particulate

Cp = 0.8712 WG T3 DGF

concentration in each cell is as follows:

v 3
Cell WG v P3 T3 DGF Cp
No, (grams) | (cuf) (in.Hg) (°R) (gr/dscf)
/ 253 | 2280 27.79 | 73y |.R2| 00237
3 U6 (26157 27275 | 709 |-932| Lo0 167
s 4173|3320 27. 79| 733 |-932] ,00269
3. Particulate emission rate from the baghouse is as follows:
. Average Cp = 0-00225 grains/dscf
Qb - Baghouse Flow Rate = 42,24 DSCFM
Ep = 0.00857 (Cp AVG) (%)
Ep = 0.00857 ( .09225 ) ( §3,25 ) = /0%

1bs/hr

A MY ATIMNITE (R




EMISSION CALCULATIONS

Béghouse No. ]

Segti G

Run

No. %

1. The flow rate of each 'Hi-le in the specified cell is as follows:
Q3 =02 /T3 P2 28.9 ; V= 60 min. Q3
T2 P3 MW3
Cell Q2 T2 P2 T3 P3 MW Q3 \
No. (ACFM) | (°R) (in.Hg) (°R) | (in.Hg)| (1b/1b mole)] (ACEM) | (CF )
| A %3.9 |56/ | 27.99 |75 |27 s | 29.2¢, 350 |263)
3 /51 qo.1 | 700 27299 | (99| 2707s| 29.2¢ “4.1) 20496
5 4] 3561529 22.99 | 753] 277651 LD 2¢ Yo yy | 2428
2. The particulate concentration in each cell is as follows:

Cp = 0.8712 WG T3 DGF

VvV P3
Cell WG v P3 T3 DGF Cp
No. | (grams) | (cuf) (in.Hg) (°R) (gr/dscf)
1| .2u08 2437 27.7¢5 | 75¢ |.9427| 00208
3 {9027 20y | *27¢5 | 299 | T47| po3id
S | 3579|2428 27.7¢5| 75D | -5427 00223
3. Particulaf.e emission rate from the baghouse is as follows:

DSCFM

/.2y

ibs/hr

Average Cp = __Q.-0Q2.¥O  grains/dscf
Qb - Baghouse Flow Rate = S14877
Ep = 0.00857 (Cp AVG) (Qb)

Ep = 0.00857 ( 900259 (S/£77 ) =

e AL, BT TR SR 4
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EMISSION CALCULATIONS

S’af'f7q

Baghouse No. Z- Run No. "%

1. The flow rate of each Hi-Vol in the specified cell is as follows:

Q3 =Q2 /T3 P2 28.9 ; V=60 min, Q3
T2 P3 MW3

Cell Q2 T2 P2 T3 P3 MW Q3 v
No. | (ACFM) | (°R) | (in.Hg) | (°R) | (in.Hg)| (1b/1b mole)| (ACEM) | (CF)

" /] 340 S 2299 |76/ | 2787 29,47 | 39.37 2362
S/ w4 s70] 2799 |6 27.89] 29.47 | =8 |285

Sl ars |s79] 22991757 | 27.95| 25, 7 Y ¢.8y| 280

2, The particulate concentration in each cell is as follows:

Cp = 0.8712 WG T3 DGF
Vv P3

Cell WG V P3 T3 DGF Cp
No. (grams) | (cuf) (in.Hg) (°R) (gr/dscf)

[ )-7337 | 23¢2) 2769 | 72¢7 |17335] 00726

7 <7 (2890 | 29.97 | 683 |-7335] .sougo

BGT7A 280 2790 | 757 93351 00700

3. Particulate emission rate from the baghouse is as follows:

Average Cp = 0,006 2L grains/dscf

Qb - Baghouse Flow Rate = L, £563 DSCFM
Ep = 0.00857 (Cp avg) (Qp)
Ep = 0.00857 ( ookt ) (48250 3) =_2.677 1bs/hr

Pl Y N R Y LY N T




EMISSION CALCULATIONS
) Se,ﬂ'f 79
Baghouse No. 2 Run No. %

1. The flow rate of each Hi-Vol in the specified cell is as follows:

Q3 =Q2 [T3P228.9" ; V=60min. Q3
TZ P3 MA3

Cell Q2 T2 P2 T3 P3 Mw Q3 V
No. (ACFM) | (°R) (in.Hg).| (°R) | (in.Hg)| (1b/1b mole)| (ACFM) | (CF)
YA 308 |56 | 22949 755 27.89 | 29.7% 2. 57| 255

3/5 530|570 | 2299|652 27.89 29, $270 [34¢g
S/ a2 |s0g | 21494 |732 | 2287 292 4.3/ |283%

2. The particulate concentration in each cell is as follows:

Cp = 0.8712 WG T3 DGF

vV p3
Cell WG v ~ P3 T3 DGF Cp
No. (grams) | (cuf) (in.Hg) (°R) (gr/dscf)
(| .se0s|~754] 2799 | 555 00667

J | 5593 |sqes| 27229 | ¢ 52 |.939q L0032
S | .759¢ 2839 2739 732 |.939¢4| .0o0572

3. Particulate emission rate from the baghouse is as follows:

Average Cp = _ 0,004 353 grains/dscf

Qb - Baghouse Flow Rate = 4 6760 DSCFM

Ep = 0.00857 (Cp AVG) (%)

Ep = 0.00857 ( yous53) ( fOLLE) =_B.29 1bs/hr

W gL b e b a r B ) AP AN pw d
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Baghouse No. 3 Run No. X

1. The flow rate of each Hi-Vol in the specified cell is as follows:

Q3 =Q2 /T3 P2 28.9 ; V=60 min. Q3
T2 P3 MW3 :

Cell | Q2 T2 P2 T3 P3 MW Q3 v
No. | (ACFM) | (°R) | (in.Hg).| (°R) | (in.Hg)| (1b/1b mole)| (ACFM) | (CF )

b A 3375|570 | 27.9% |o93 [252.04 | 2492 3869 [232

[7’// 35.05 |sgo.s] 2794 144 | 904 19. 7% 39,75 2385

2/l 2G.40 |5 79 27.%g |76z 250 | 2999 25.8) | 1789

2. The particulate concentration in each cell is as follows:

Cp = 0.8712 WG T3 DGF
-~V P3

Cell WG V P3 T3 DGF C

No. (grams) | (cuf) (in.Hg) (°R) : (gr/gscf)
¢ 6047|2321 | 2804 | 773 | 9ys| . 005G 0

41,2083 2395|2804 Tayg |-943] 00150

2 /3938 | 17589 | 2809 | M6 |73 |.0174

3. Particulate emission rate from the baghouse is as follows:

Average Cp = 0.00¥4 0  grains/dscf

Qb - Baghouse Flow Rate = g &b?% DSCFM
Ep = 0.00357 Cp ave) (@)
Ep = 0.00857 (ppg 40 ) (45604 ) = 3,50 1bs/hr




EMISSION CALCULATIONS

G/S 3G-3 | s70| 27.99 | 7757 | 22.98 29.55 | «28]| 25494
DAL 396 |seog 2299|757 | 22.98|  21s5€ &30 | 274

?'/q 0.2 |e79 | 27.79 [7¢3.49(27.98 29,5 1 34,238 | 2263

2. The particulate concentration in each cell is as follows:

Cp = 0.8712 WG T3 DGF
vV P35

Cell | WG v P3 T3 | DGF Cp
No. (grams) | (cuf) (in.Hg) (°R) (gr/dscf)

4, .29 '71+ 272/8| =29.9¢ 751 5752| ,0024%0
2 | 143306 ] 2068 27298 |7¢8Y4]|.9394 L0156

Particulate emission rate from the baghouse is as follows:

Average Cp = O, 00 §2 & grains/dscf

Qb
Ep

Ep

Baghouse Flow Rate = ,—5—7/"\. DSCFM

0.00857 (Cp avg) (@)
0.00857 ( .oos2y ) ( 427/ ) = _ 3.37 1bs/hr

Septt?? T
Baghouse No. <= Run No 4
1. The flow rate of each Hi-Vol in the specified cell is as follows:
Q3 =Q2 /T3 P2 28.9 ; V=60min. Q3
T2 P3 MW3
Cell Q2 T2 P2 T3 P3 MW Q3 v
(ACFM) | (°R) | (in.Hg) | (°R) | (in.Hg)| (1b/1b mole)| (ACEM) {-(CF)

g NN RTINS C R~




EMISSION CALCULATIONS
Baghouse No. > Run No. &
1. The flow rate of each Hi-Vol in the specified cell is as follows:

Q3 =Q2 [T3 P2 28.9° ; V=60 min. Q3
TZ P3 M3

Cell Q2 T2 P2 T3 P3 MW Q3 v
No. | (ACFM) | (°R) | (in.Hg) | (°R) | (in.Hg)[ (1b/1b mole)| (ACFM) | (CF )

&/3 27.2 [|§70 2.7,?‘—/‘ 777 27 8% 28.90 3.1 bSSL

.C'L/I Y85 |Sby | 27949 |7C0 | 27288 | 14, 4 | §5.5813335

2 /oy Y8 | s76) 27.9¢ |775 |27 35| 549,40 14.27 | 2057

2, The particulate concentration in each cell is as follows:

Cp = 0.8712 WG T3 DGF
Vv ¥3

Cell WG v P3 T3 | DGF Cp
No. (grams) | (cuf) (in.Hg) (°R) (gr/dscf)

C | G478 | 2586 27235 | 777 |.9294 paSG2

9 (2770 3335 22,86 | 7260 |-7*44 L0013

L | 1.473Y 53] 27.88 796 [T L0101

3. Particulate emission rate from the baghouse is as follows:

Average Cp = ©,007¢ - grains/dscf

Qb - Baghouse Flow Rate = 5922/707 DSCFM
Ep = 0.00857 (Cp AVG) (Qb)
Ep = 0.00857 ( .00792) ( 52/09 ) =_ 3.49 1bs/hr

g P AN A BT M v m s




FLOW RATE CALCULATION
— /(:’Iﬂ'] /) ber.-n /

Calculate the average corrected stack velocity (V).

a. Average VAP = Z vV AP = -?‘?c? in.l/zﬂzo

N
b. Average Stack Temperature, TS = /2035 °R

¢. Stack Pressure, PS = 2(,.9/ in.Hg

V = 85.48 (PTCF) | TS - Avg VAP
WY (PS)

V = 85.48 (-.32‘\') ( 12e3 ) ( .869 ) = 76.51{ ft/sec
(3_1.::3) (2621)

Calculate the stack gas flow rate at standard conditions.

a. Crossectional Area of Stack, AS = ,s5.32 ft2

b. Dry Gas Fraction, DGF = .92¢4%

)

Qa = 60 sec/min (V) (AS)
Qa = 60 (76.55) (/5.32) = J0352 - ACFM
Qs =Qa ~ (DGF) PS 528
29.92 TS
Qs = (70332 ) (L9244 ) (26 ) 528
29.92 (,m"‘)
Qs = 28615 DSCFM -

—
ECOLOGY AUDITS, INC.
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FLOW RATE CALCULATION
- Kq”h ,) &uhl

1. Calculate the average corrected stack velocity (V).

a. Average VAP = Z vV AP = 88 2 i.n.l/szO
N
b. Average Stack Temperature, TS = 1190 °R

c. Stack Pressure, PS = 2G.8°9 in.Hg

85.48 (PTCF) TS Avg V4P
W) (PS) g

- 85.48 (.%29) ( 190) (.832) = 15.299 ft/sec
(249 (1(._.363 |

2. Calculate the stack gas flow rate at standard conditions.

<
n

<
it

a. Crossectional Area of Stack, AS = ,5.32 ft2

b. Dry Gas Fraction, DGF = 0,93 %20

Qa = 60 sec/min (V) (AS)
Qa = 60 (75.299 ) (/153 ) = 4921 4. 489 ACFM
Qs = Qa (DGF} _PS = 528
' 29.92 TS
Qs = 524459 (932 ) (2629 ) 528
T 29.92 Cuge )
Qs = 28723, 443 DSCFM

E
E

-V
ECOLOGY AUDITS, INC. —
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FLOW RATE CALCULATION
- K;/n l" )
Cal-culate the average corrected stack velocity (V).
a. Average VAP = Z V' AP = 393 in.l/zﬂzo

N

b. Average Stack Temperature, TS = ,/ 5y °R

c. Stack Pressure, PS = 26.J% in.Hg

85.48 (PTCF) / TS Avg VAP
(MW) (PS)

©85.48 (529 - [ (138) (393 ) = 1352444 ft/sec
(3047) R6-35) :

Calculate the stack gas flow rate at standard conditions.

<
n

<
1

a. Crossectional Area of Stack, AS = )5 -3 ft2

b. Dry Gas Fraction, DGF = £427

Qa = 60 sec/min (V) (AS)
Qa = 60 (/s.zuyel ) (/5.3 ) = (9144 285 ACFM
Qs = Qa (DGF) PS 528
29.92 TS
Qs = (€9164.285) (9427 ) (2662 ) 528
29.92 (1se )
Qs = 23875. 25 DSCFM

ECOLOGY AUDITS.LIN(;. ——_)
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FLOW RATE CALCULATION
K|'l‘\‘l 1) RL\-V'\ Z

Calculate the average corrected stack velocity (V).

a. Average VAP = ZVAP' = .,909 in.1/2H20
N -

b. Average Stack Temperature, TS = 1S | °R

c. Stack Pressure, PS = 2 (.33 in.Hg

85.48 (PTCF) / TS Avg Jap -
| (MW} (PS) -
85.48 (.%29) - ( 14l ) ( 84049 )= 71.9%  ft/sec
(30.59 (26-%) o

Calculate the stack gas flow rate at standard conditions.

-
it

<
n

é. Crossectional Area of Stack, AS = /5.371 ft2

b- Dry Gas Fraction, DGF = _.c; 335

Qa = 60 sec/min (V) (AS)
Qa = 60 (72574 ) (/813 ) = U30¢. 42  ACFM
= Qa (DGF) PS 528
29.92 TS
Qs = (3064 (.5235 ) (20.80) 528
’ 29.92 (il )
Qs = 2¢su. Yos  DSCFM

ECOLOGY AUDITS, INC. I




FLOW RATE CALCULATION
K:""\ e 7\ ) qu\ :’

Calculate the average corrected stack velocity (V).

a. Average VAP = ZVAP = 914

N
b. Average Stack Temperature, TS = 1133 °R

¢. Stack Pressure, PS = 2.(.3f in.Hg

85.48 (PTCF) [ 1s Avg VaP
(MW) (PS) :

<
[}

<
1

in.1l/ 21-120

- 85.48 (.829) . ( nad ) (Y )= 77.232, ft/sec
Gi.24) (2623 | _

Calculate the stack gas flow rate at standard conditions.

a. Crossectional Area of Stack, AS = 1532 f1:2

b. Dry Gas Fraction, DGF = .934H4

Qa = 60 sec/min (V) (AS)
Qa = 60 (77238 ) (/%37 ) = 7059£.925 ACFM
Qs = Qa  (DGF) PS 528
39.92 TS
Qs = (709%. 92y (93¢ ) (2¢-88) 528

29.92 (1192 )
Qs = 26247, 4p{ DSCFM

ECOLOGY AUDITS, INC. ———J
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FLOW RATE CALCULATION

Kb 3 #&unl
Calculate the average corrected stack velocity (V).
a. Average VAP = z VvV AP = 9775 in.1/2H20
N

b. Average Stack Temperature, TS = ,; §7 °R

c. Stack Pressure, PS = 97.0¥ in.Hg

85.48 (PTCF) TS Avg Vap
J T esy
85.48 (.329) - [ (7%7)  (.9718) = _ 828484 ft/sec
(27.29) God

Calculate the stack gas flow rate at standard conditions.

<
n

-
n

a. Crossectional Area of Stack, AS = s5.32 ft2

b. Dry Gas Fraction, DGF = L7493

Qa = 60 sec/min (V) (AS)
Qa = 60 (B264EY) (/5L ) = %54 335  ACEM
Qs =Qa  (DGF) _PS 528
29.92 TS
Qs = (Tis42%) (,943 ) (27.68 ) 528
29.92 (nev)
Qs = 1851/ 857 DSCFM

ECOLOGY AUPITS.’ IN(—:H ———)




FLOW RATE CALCULATION
K.l 3 ) e.,.,‘ Y.

Calculate the average corrected stack velocity (V).

a. Average VAP = 2V - .7 269 in.2/24.0
N

b. Average Stack Temperature, TS = //4(.< °R

c. Stack Pressure, PS = 1 4.9d in.Hg

85.48 (PTCF) TS avg Vap.
(MW) (PS)

- 85.48 (.£29) (119¢-44 ) (5269 ) = 77904 ft/sec
Go-59) (299 |

Calculate the stack gas flow rate at standard conditions.

<
H

<
L}

a. Crossectional Area of Stack, AS= _,5.3% £t2

.b. Dry Gas Fraction, DGF = .97 392

Qa = 60 sec/min (V) (AS)
Qa = 60 (79.04 ) (/532 ) = T2453.258 ACFM
Qs = Qa (DGF) PS 528
29.92 TS
Qs = (%&s3.299 ( F352) (26-98) 528
29.92 (119469
Qs = 27&5. 6718 DSCFM

ECOLOGY AUDITS, lltvlC. ————J



FLOW RATE CALCULATION
- K;./" 3 2 RW"\ b—

Calculate the average corrected stack velocity (V).

a. Average VAP = Z V' AP = .,9495 in.l?% 0

= 7 ar —r 7S 2

N

b. Average Stack Temperature, TS = ,s2 0§ °R

c¢. Stack Pressure, PS = 26:5¢ in.Hg

V = 85.48 (PTCF) TS ~ Avg Vap
(M) (PS)

V = 85.48 (,329) ( 129%) (.9¢5 ) = 8l.659 ft/sec
(0.5 (2¢-5)

Calculate the stack gas flow rate at standard conditions.
a. Crossectional Area of Stack, AS = , ¢ .32 ft2

b. Dry Gas Fraction, DGF = _,72 4y

Qa = 60 sec/min (V) (AS)
Qa = 60 (BLOSG) (5.3 ) = 74509, 433 ACFM
Qs =Qa  (DGF) _PS 528
26.92 71§
Qs = (79509433) (. 9244 ) ( U2 ) 528
29.92  (ireg )
Qs = 27044. 115 DSCFM




FLOW RATE DILUTION CORRECTION

Kf\n l\Jo. l

Flow rate correction for dilution air based on carbon dioxide
concentrations from integrated orsats taken at the preheater
and the bag house.

R

a. Volumetric flow rate at the preheater, P = 25643 DSCFM
b. Volumetric flow Tate at the bag house, Q;, » DSCFM.

c. COZ gas fraction at the preheater, C.'OZp = 23%

d. CO2 gas fraction at the bag house, Co2, = 076

RUN #1
Q = (2543 ) (_.z38 ) = 80302 DSCFM
( .o% )
RUN #2
Q,=(zs@zz ) (.96 ) = 53125 . DSCPM
( veqr )
RUN #3
Q = (23875 ) (_./7J6__ ) =5/87T7 DSCFM
( .04 )




Flow rate correction for dilution air based on carbon dioxide
concentrations from integrated orsats taken at the preheater
and the bag house,

Q= Q (C02Zp)

a.

b.

d.

RUN #1

RUN #2

RUN #3

Q= (Zesw ) (.i96 ) = 48565  DSCFPM
(. 167 )

Q = (26267 ) (_.25% ) =84ebs  DSCFM
( .8 )

FLOW RATE DILUTION CORRECTION
K ;\y\ No. <

(Co2y,)
Volumetfic flow rate at the preheater, Qp = 25/ DSCFM
Volumetric flow Tate at the bag house, Q, » DSCPM.
C02 gas fraction at the preheater, COZp = ,I196

€0z gas fraction at the bag house, CO2, = .107

( ) ( ) = DSCFM




FLOW RATE DILUTION CORRECTION
Kl'iy\ NO- 3

Flow rate correction for dilution air based on carbon dioxide
concentrations from integrated orsats taken at the preheater
and the bag house.

®=Q g%%yg;

a. Volumetric flow rate at the preheater, Qp = 3 §9 /2 DSCFM
b. Volumetric flow rate at the bag house, Q, » DSCFM.

c. CO02 gas fraction at the preheater, oz, = "./q 2

d. CO2 gas fraction at the bag house, Coz, = _ . I/H

RUN #3
Q = (22912 ) ( .Mz ) = 48654  DSCFM
C .4 )
RUN #y
Q = (2mwss ) (.88 ) = 4772 - DSCFM
’ ( T -Ni )
RUN #5
Q = (2709 ) (.2 ) = S207 DSCFM
C g )

ECOLOGY AUDITS, INC. ———)
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Eguigment
Pitot Tube LS

Dry Gas Meter #4

*Hi-Vol Unit #1

*Hi-Vol Unit #3

*Hi-Vol Unit #4

APPENDIX C

Calibration of Equipment

Calibration Factor Date of Calibration
0.829 14 May 1979
1.018 24 Jul 1979

24 Sep 1979
24 Sep 1979
24 Sep 1979

* Calibration of Hi-Volume air samplers was in accordance with
the procedures as stated in Appendix C of the Compliance
Sampling Manual, Texas Air Control Board, October 1975,

EA 795-09

ECOLOGY AUDITS. INC.
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| | DATE _ /4 Iﬂa7 77
Pitel Tube Calibration w7 Rux

L o STO—r‘ Ludustres Pitst tube

/4 Verage /?01-5 .

Pitot AP ' AP Cp =\/ (.99)% x_ A:S::l_.;
No. - 8td, AP Range (+) AP
LS 20 ] eg o 0.1767
20 | aeg 25/5 2,
S YT | 28075
40 LS8 A%l b
S0 | Y 0. f22/
©0 AiloS] | - 0,324 55
70 LO2 | 0. 220
0 g . 0. 6350
.90 1.2 | n.3334
100 | 4o 0.5367
é 5| as 0.9367
' .30 2,16 0. 8367
200 120 £.0397
250 248 0.%39
3.00 Yy s ' 2,04 17
oo .
“5-90

AV ac IQM rine XESf B0 = 0.829
"ot Za ol 7 ’ a E— Toaa] POE., €220
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APPENDIX D

Field Testing Data
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BAGHOUSE SAMPLING DATA

Date 29 Seat 99 Baghpuse No. / Sample No. /
Operator T Eu&_ Bar. Pressure 2 7. 34 "Hg
Cell No. { . Filter No. 2z Orifice No. /.
Elapsed Time (min) Tinme P inch H,0 Orifice Temp., °F
_ o jzss”| 49 L5
| 20 315 4 4 ' 27

10 1364 S22 | 23
30 1325 | < 4. LY

40 - j3357 LI_‘{ _ ' ] 287 ,
50 1345 Al - 295,
60 1355 KA 7289

PAV:. l-lc,.i —Tﬂv:l('f?
S

Q. = 2306 AF™
e .
Cel No. 3 Filter No. 2z Orifice No. 3

Elapsed Time (min) Time P inch H,0 Orifice Temp. °F

0 psS | % 54 | jos
10 130 £y | 7203
20 1315 |- £ 1,4
30 1325~ S 294
40 1335 .6 11¢
50 1345 J. O 2 (ol

60 353 o &7 274
B 5.0 Tav= 2006

QL= 40.5 ACFM

ECOLOGY AUDITS, INC. —————)

- .
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BAGHOUSE. SAMPLING DATA (continued)

Cell No. __ < Filter No. _ /0 Orifice No. H
Elapsed Time (min) Time P inch H,0 Orifice Temp. °F
0 J2575" 4% ] 24

10 3es 4.7 274,

20 (315 4.1 (6.1

30 325 4] 255

40 )335 40 2717

50 1545 3.7 300

60 . L35S 3.1 299

}zvsé-hl" 7;:;@&:

07_ = 3__(9‘1 A CEmM

Integrated Orsat Analysis Results

(Gas Fractional Part)

Initial Final Average
o, ,LO72 co, 08 o, 074

ECOLOGY AUDITS, INC, —————r’

DALLAS Tr - L AKE CHARLFS LA - CASPER WY



RPH

PRELIMINARY Run |
ORSAT AMNALYSIS RESULTS

a1

Date _ ) 1) :?"+ 79
Time

Signature __éj!qu’
Gas F:actionalC%;rt

cos 6 .076G

co o
N, 0,763

Orsat fractional parts must sum to 1.00,

At least one preliminary Orsat analysis must be taken unless
reliable preliminary information is available from other sources.
If a preliminary Orsat is not taken, state how this preliminary
information was obtained:

PRELIMINARY
MOLECULAR WEIGHT CALCULATIONS

This calculation of molecular weight is not required for gaseous

sampling..
Molecular
Weights Moisture Fraction- Partial Mol. Wt.
Ho0 (8. « « .« .. [ L0755 Al 730
bry
Orsat Fraction Gas Fraction

€Oz (44) ( 0706 ) 352

02 (32) (___. 16l ) 9245 = 476

co (28) ( O y o]

No (28) ( (263 ) 19.25
Molecular Weight of Stack Gas « « « o« o o « o o o 28.97

(Sum of partial molecular weights)

pate /O O

=7 )
08 oy m =y gy



Prcé‘df/- =~
Aﬁ/ﬁ/ 2
PRELIMINARY P, =/
ORSAT ANALYSIS RESULTS

Date 2 7 5é£pﬂfl 4
Time A 200

Signature céiﬁifé§52§¥éﬁ&rﬁgff
Gas Fractionaf/;art ,///

co, 238

B 05 7/ 77
co r 20
N, . &0

Orsat fractional parts must sum to 1.00.

At least one preliminary Orsat analysis must be taken unless

_ reliable preliminary information is available from other sources.

If a preliminary Orsat is not taken, state how this preliminary
information was obtained:

PRELIMINARY
MOLECULAR WEIGHT CALCULATIONS

This calculation of molecular weight is not required for gaseous

sampling.
Molecular

Weights Moisture Fraction- Partial Mol. Wt.
H,0 as). . . ... [ 0755 /—F /-36

. Dry

Orsat Fraction Gas Fraction

€Oy (44) (___. 235 ) F.63
02 (32) (___. 072 ) L G2u5” = 203
co (28) ( Q : ) o
N» (28) ( , L0 ) /7.3 (o

‘Molecular Weight of Stack GaS + « « « « o « o o & 31 03

(Sum of partial molecular weights)

Date 7 0 OcT

Signature T;ZZQZ
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PRELIMINARY MOISTURE DETERMINATION il ,
‘ : Lren ¢
If preliminary moisture is not determined by the following
. procedure please state how preliminary moisture was determined:

CONDENSER METHOD
Initial Meter Temp. Inlet ? 5’ Outlet é ga
Final Meter Temp. Inlet 2 / Qutlet 5352

Averag_e Tmp. %%.5 op TM.= Average temp. + 460 = 35 4%3 °p
FIRST IMPINGER SILICA .GEL IMPINGER

Final we. [ £S5 Final We. Y 23.9

Initial we. 474./0 " Initial we. 84 7 008

. 7 4 ,
Total Gain, MWC /5.4 grams H20 s

(Add the gains from both impingers to obtain total gain)

Pressure at Meter, PM, 2 2.5'9’ inches Hg. (For purposes of this test,
PM is equal to atmospheric pressure since AH is very small.)

Dry Gas Meter Reading, Final j g 2 Qa2

Initial s72.00 =2
Net Volume /o, 029 ft3

Corrected Volume (V)
Dry Gas Meter Calibration Factor, DGMCF . o/ f

Vv = (Net Vol) (DGMCF) = (70.0090) (L orf ) = /0. 180 f3

(MWC) (1.339) liters

Moisture Fraction= gm H30

(Mwe)y  (1.339) liters (V)  (PM) liters °R

Moistﬁre Fraction= (2~&F ) (1.339)

10.489 y(27.8% _
[( 158 ) (1.339)] o[ A 5_)"‘3'5 L (501.7)]

(3,07'75—

Dry Gas Fraction 1 - (moisture fraction) =1 - (,0783) = O G2

Vhen the moisture determinaticn experiment is repeated, use copies of this
page for collecting data and recording results. If this is done, calculate
the averages:

Average Moisture Fraction

Average Dry Gas Fracticn

Date

T T T ey S—



Traverse Ap {inches H-0)

n'atzt. ;7 S’e.,af 11 III

Time %‘:7‘- (300 M/'VV[L 2T
1 (022/9%’ 67727
2 a8 /70 . 33/74‘{
3 ?8/ 5% E7 7v3
4 3% /778 .91/ 753
5 r‘?;,/760 A5/7 52
6 22 /%2_ 9757
7 g9 /786 TS5 /758
e 82/ 704 ___G3/760
9 0L 757 92,/ 75/

10 7! 73§ ,g*p_,/ 745

1 ﬂ'zjf -,66/ 74/

12 ' 157 /‘705’

13

14 T, = 743

15 = o3 R

16

17

18

19

20

21

22.

23

24 .

(Stack Temp. °R)
V= (85.48) (PTCF)

<
1

PRELIMINARY VELOCITY DETERMINATION

1f preliminary velocity is not determined by the following
procedure please state how preliminary velocity was determined, 7

K= | A

Mole. Stk. Press
wt. inches Hg

]

For Preliminary Veleccity Caiculation,
Isckinetic Sampling: :

l-

Use calculator to sum the square root
of all Ap's and divide this by N, the
number of Ap's.

aver. \/Ap = IV AP

N

Aver. \VAp = { ) = %99
( )

(units are inches Hzo to the one
half power)

Obtain the pitot tube calibration
factor for the probe used. Probe
No. _/ S5 Pitot Tube Calibration

Factor {shewn in the

equation belew as PICF) ,
5

Calculate Absolute Stack Pressure: P

R

Measured Stk. Press.
(gage) = /2 .( "H20
(Measured stack press. may be (+)
or (-))
Preiiminary Atmo. Press. 272°JY "Hg

Stack pressure in inches of water
(gage) , times 0.07355, plus the
barometric pressure in inches
mercury equal to the aksolute

stack pressure in inches of mercury:

( ) in.H,0 (,07355) + ( )in. Hg
= Stack Press. 2 0.7/ in. Hg

Calculate average preliminary
velocity, V, in fee:t per second
as shewn below.

{ Average V Ap)

®5.48) " ( ) / ( )
: ( . )

( ' Y= £+ /sec
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BAGHOUSE SAMPLING DATA

Date 5+ giﬂ{- 29 Baghouse No. l Sample No. Z
Operator T Ba—ﬁ Bar. Pressure 277. 7% ""Hg |
Cell No. | Filter No. _ 23 Orifice No. _ £
Elapsed Time (min) Time P_inch H.0 Orifice Temp. °F
0 [983°1 4.1 (9
10 |5o5 H, 9 ,‘L‘és/f
20 (515 | 45T 310
30 15|y 308
40 L35 47 251
50 15ys| Ao 199%
60 1557 4.0 29 7
Fav= 69 Tav T 274
alf_ig,;(e_ ACFM
Cel No. _ 3 Filter No. 2« Orifice No. _ =
Elapsed Time (min) _ Time P inch H,0 Orifice Temp. °F
0 | 1557 374 1 LO
| 10 19 08 L.Z- 233
20 /315 | < v IR
30 /S25 4.9 187
40 1538 4.9 ]2
50 1595 49 1771
60 J555 4.8 275
Faves.04  Ta=249
Oy * 39.5 Acrm

ECOLOGY AUDITS, INC. ——
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BAGHOUSE SAMPLING DATA (continued)

Cell No. y Filter No. 2% Orifice No. 4

Elapsed Time (min) Time P inch H,0 Orifice Temp. °F
0 455 1.9 120

10 15" 08” 6.9 291
20 | 1615 £ 30 (.
30 1528 2.3 302
40 /S 35" Lo 297
50 oy, 8 t.o 290
60 - 155 | 6.9 9%

I .
. .
f &Vsé'b'q T 273

CPl = 497 pcEm

Integrated Orsat Analysis Results

(Gas Fractional Part)

Initial Final Average

Oy _, 08D 0, _29¥ 0, 92

0y /57 0, _+/$& o, V1S4 5

ECOLOGY AUDITS, INC.




PRELIMINARY R -
ORSAT ANALYSIS RESULTS

Date 27 .9..7 729

Time
Signature 7772L
Y

Gas Fractionzl Part

o, , 092
0, s 154S
co &,

N, .7 535

Orsat fractional parts must sum to 1.00.

At least one preliminary Orsat analysis must be taken unless
" reliable preliminary information is available from other sources.
If a preliminary Orsat is not taken, state how this preliminary
information was obtained:

PRELIMINARY
MOLECULAR WEIGET CALCULATIONS

This calculation of molecular weight is not required for gaseous

-sampling.
Molecular
Weights Moisture Fraction- Partial Mol. Wt.
Ho0 (18). . . ... [ . 0630 {F /, x4
Dry
Orsat Fraction Gas Fraction

Co2 (44) ( L o5 y ] 2.P7

0, (32) ¢ (S 4S ) 292290 |2 w6

co (28) (__o =u5 ) J "0

No (28) ( . 7535 ) 1D .l

Molecular Veight of Stack Gas « « « « ¢ « o & o o ‘19~(07
(Sum of partial molecular weights)

pate /0 O.7

T A A



PRELIMINARY
ORSAT AMALYSIS RESULTS

Date 27 ,_59%7/ T

Time L5373

Signature _ 2. TN A /
//

Gas Fractioné; Part

o5 /9O
02 (70
o OO0
N, _ . JRO

Orsat fractional parts must sum to 1.00.

At least one preliminary Orsat analysis must be taken unless
reliable preliminary information is available from other sources.
If a preliminary Orsat is not taken, state how this preliminary
information was obtained:

PRELIMINARY
MOLECULAR WEIGHT CALCULATIONS

This calculation of molecular weight is not required for gaseous

sampling.
Molecular
_ Weights Moisture Fraction- Partial Mol. Wt.
Hzo (18). L] » . - - [ - OGSD % /'2'2'9
- | bry
Orsat Fraction Gas Fraction

€0, (44) (____.19D_ ) 7.7

02 (32) ¢ 090 ) e G320 - 2., %

o (28) ( o ) O

No (28) ( , 720 ) /13. 79

Molecular Weight of Stack Gas « + + « & & « « « & 3 0, 4 F
(Sum of partial molecular weights)

Date /O Oc\f-

Signature .:;7:7
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PRELIMINARY MOISTURE DETERMINATION - p s ‘5,

1f preliminary moisture is not determined by the following
. procedure please state how preliminary moisture was determined:

CONDENSER N.ETE{OD
Initial Meter Temp. Inlet G (o _oOutlet _ 7§
Final Meter Temp. Inlet 2 Z Outlet Q (2

average Tmp. gge °F T™M-= Average temp. + 460 = 5506 °R

FIRST IMPINGER SIL1CA .GEL IMPINGER
Final we. S 7ﬁ Final wt. & 23.5-
Initial wt. £ 28 57  ~  1Initial Wt. a7
d6 ./

Total Gain, MWC _ A3 .7 grams HZO

(add the gains from both impingers to obtain total gain)

Pressure at dMeter, PM, 2.7.29 inches Hg. (For purposes of this test,
PM is egual to atmospheric pressure since 8H is very small.)

Dry Gas Meter Reading, Final 5 92 ./ 0/
Initial £ f£2- 25 S
Net Volume ¢¥4% ft3

Corracted Volure (V) : . ‘
Dry Gas Meter Calibration Factor, DGMCF _ /-o/§

V = (Net Vol) (DGMCF) = (4.349%) ( roiy) = _/O o023 £t3
(MWC) (1.339) liters

Moisture Fracticn= Ho0
(MWC)  (1.339) liters (V) (PM) liters °R
[ gm B0 | + | (™M) (5017 263 in. 1g

Moistﬁre Fraction= (137 ) (1.339)

( 10-023 ) .7
[¢ 7 (1.339)] o[ P 2 sonn)

®,00 %9

1 - (roisture fraction) =1 - (.0(630) = 0.92%0

b

Dry Gas Fraction

When the moisture dete.mination experiment is repeated, use copies of this
page for collecting 2:.ta and reccrding results. If this is done, calculate
the averayes:

Average Moisture Fracrion,

Average Dry Gas Fractien

Date ’j‘z 57%




PRELIMINARY VELOCITY DETERMI.. - ION

If preliminary velocity is not determined by the following
procedure pleace state how preliminazy velocity was determined. 7

Traverse Ap (inches H-0)

Pt. I 11 III _T%’ / uitte I ',Q%,_d‘i

Date

Time 145D M’m‘ﬂﬁir Preliminar v lcc't. Calculation
relimina eleci a a
. £3 A 66 /78 . Y '

> Isckinetic Sampling:
S0 /-719 -71'/72.5_'1. Use calculator to sum the square roots

2
of all Ap's and divide this by N, the
l 3 ’?0,/74/ - ,j//?lf number of Ap's.
¢ L% LB Ve
ver. =
| ° -97/229 L2/ 733 i 2 .
4
6 92/738 .58/7 29  Aver.Vip = R
ld
I 7 ’??/7({‘5__ Mw/ 237 (units are inches H,0 to the cne
8 .’3 § / 796’ S0 / 735 half power)
I 9 ‘ ’g;: 735" S5 / 7/3/2. Obtain the pitot tube calibration
Y 73 factor for the prcbe used. Probe
10. / '_79 /330 No. _} S Pitot Tube Calibration
l 11 .(90 /72.-‘1- -(93/730 ~Factor o . P29 (shown ia the
—_— - wation below as PTCF
13 3. Calculate Absolute Stack Pressure: s/
. — - 750 Measured Stk. Press. b
14 Is= (gage) ~; 2.2 "Ho0 7.2
l 15 20Aal (Measured stack press. may be (+)
. or (-)) .
16 : ' Preliminary Atmo. Press. 2 7- 29 "Hg
I 17 : Stack pressure in inches of water
18 : (gage) , times 0.07355, plus the
] barometric pressure in inches
l _19 mercury equal to the absolute
20 ' . ' stack pressure in inches of mercury:
I a () in.H,0 (,07355) + ( )in. Hg
22 : : . ' = Stack Press. 206.89 in. Hg '
I 23 4, Calculate average preliminary
24 | : velocity, V, in feet per seccnd
as shown below.
~ [Stack Temp. °R)
l Vv = (85.48) (PTCF) (Average VAp)
Mole. Stk. Press.
I Wwt. inches Hg
v= @85.49) ( ) ( ) ) = £t/sec
l R ¥ )




=

17 Sasd

Date

19

lj
Operator l. /2 9.

Cell No. | :

Baghouse No.

BAGHOUSE SAMPLING DATA

! Sample No. 3

Bar., Pressure

27.7L357  "Hg

Filter No. _{2 Orifice No. __/
Elapsed Time (min) Time P _inch H-,0 Orifice Temp. °F
0 e ). 7 296
10 [7ee 4.8 299
20 [0 | 4,4 1 452)
30 2. 4.5 291
40’ 20 o), AL
50 4o oY 21 ¢
60 50 Y. 2 J9E
B=4.53 Tay= 296
= 379 ACFM
Cel No. _ 3 Filter No. __13 Orifice No. _ 3
Elapsed Time (min) _ Time P inch H,0 Orifice Temp. °F
0 | AL L. & 241
10 176V 5.9 290
20 I Y 8 ’] 4G
30 2w 9 273
40 30 4.4 219
50 AD H, L 2k
60 50> 4.¢ 730
b= 517 Ty 234




=

BAGHOUSE™ SAMPLING DATA (continued)

Cell No. 5~ Filter No. _ /& Orifice No. _ M
Elapsed Time (min)  Time P inch H,0  Orifice Temp. °F

0 165D 4q 298

10 1700 4.4 294

20 ' - Jb <), % 298

30 - | o4 284

40 30 4.4 295

50 HE 3.8 Z72

60 - 50 3.8 295" |

L=l Twr293

Q2356 AcFm

Integrated Orsat Analysis Results

(Gas Fractional Part)

Initial Final Average
o, 082 co, O80 o, _0.08/
0, _SL¥ 0, /6 0, __. 163

ECOLOGY AUDITS, INC.

-
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PRELIMINARY Run-3
ORSAT ANALYSIS RESULTS il
vint -

Date __ 27 Qc,rn“ 7%
Time
Signature jl

Gas Fracticnzl Part

co, 031
0, L 3
co O

N, 156

Orsat f;actional parts must sum to 1.00.

At least one preliminary Orsat analysis must be taken unless
reliable preliminary information is available from other sources.
If a preliminary Orsat is not taken, state how this preliminary
information was obtained:

PRELIMINARY
MOLECULAR WEIGET CALCULATIONS

This calculation of molecular weight is not required for gaseous

-sampling.
Molecular
Weights Moisture Fraction7 Partial Mol. Wt.
Ho0 (8. . . ... [ o573 M= ).031
Dry -
Orsat Fraction Gas Fraction
COz (44) ( - 0%y ) 2.306
02 (32) ( el ) L4927 =42
o (28; ( 0 ) Q
Na (28) ( 75 ) 1996

Molecular VWeight of Stack Gas .« ¢« o o o o v ¢ o = 2.9«7‘@
(Sum of partial molecular weights)

Date /0O

ﬂ-"-.—-\‘-nuu-.n -.7 f7



Prefen G </

PRELIMINARY Z/XJ ~
REL
ORSAT ANALYSIS RESULTS /éu-n. 23

Date 27 ..ﬁ’,o/ 2
Time /730

Signature __ /.7, ff/ i /’.
Gas Fraction‘a/]: Part /
co, _ .77 <

05 , 0 &

o 000

N, . 220

Orsat fractional parts must sum to 1.00.

At least one preliminary Orsat anpalysis must be taken unless
reliable preliminary information is available from other sources.
If a preliminary Orsat is not taken, stave how this preliminary
information was obtained:

PRELIMINARY
MOLECULAR WEIGHT CALCULATIONS

This calculation of molecular weight is not required for gaseous
sampling. )

Molecular
Weights Molisture Fraction-, Partial Mol. Wt.
Hzo (18)- . » . & s [ 005’7-3 4 }' D-SI
. Dry
Orsat Fraction Gas Fraction
€05 (44) ( L' ) 7.30
0> (32) ( 10 ) G277 = 3.i%
co (28) ( fa) ) @)
L) (28) ( L72 ) 19, 01

Molecular Weight of Stack Gas . ¢« & o ¢ o & +» & = 30.47
(Sum of partial molecular weights)

Date /O OC_-T
Signature 7 /-2
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PRELIMINARY MOISTURE DETERMINATION
‘ Ran *3

If preliminary moisture is not determined by the following

. procedure please state how preliminary moisture was determined:

CONDENSER METHOD

Initial Meter Temp. Inlet _ /(D7 Outlet __ /) A2
Final Meter Temp. Inlet /p§ outlet /26

Average Tmp. jol,5 °r TM-= Average temp. + 460 = 5 H.5 °R
FIRST IMPINGER SILICA GEL IMPINGER
Final Wt. 4 Z/..3 Final Wt. &./5,
Tnitial Wt. 4 , Y5 © Initial Wt. éﬁz /2

.

Total Gain, MWC _ ;i .03  grams Hzo

(2dd the gains £rom both impingers to obtain total gain)

Pressure at Meter, PM, ! 2,76 inches Hg. (For purposes of this test,
PM is equal to atmospheric pressure since AH is very small.)

Dry Gas Meter Reading, Final Loy S
Initial 572.50/
Net Volume ;2.5/0 ft°

Corrected Volume (V)
Dry Gas Meter Calibration Factor, DGMCF 4,0/55

V = (Net Vol) (DGMCF) = (1.3 ) (Lop) = 42.5>2£43

(MwC) (1.339) liters
Moisture Fraction= gm H30

(MWC) (1.339) litezs (v)  (PM) (501.7) liters °R
' gm H0 | + (T2) " f£e3 in. Hg

Moistﬁ::e Fraction= Crues ) (1.339)

.53 7.7¢ '
[( jta, 83 ) (1_339)]- + [ {p2-3 Y (2 ) (501.7)]
Seu.S

= 90.0573

Dry Gas Fraction 1 ~ (mcisture fracticn) =1 - (w0723 ) = _ -9 4 EE

when the moisture determination experiment is repeated, use copies of this
page for collecting data and recording rasults, If this is done, calculate
the averages:

Average Moisture Fraction,

Average Dry Gas Fraction

tate




PRELIMINARY VELOCITY DETERMINATION

1f preliminary velocity is not determined by the following
procedure please state how preliminary velocity was determined.

/<."»\‘“" ) 2]

For Preliminary Velcéity Calculation,

Isokinetic Sampling:

Traverse Ap (inches H-50)
Pt. I II I1I

Date 2.7 %.‘("7‘/
Time We.t g Nortl Rt

y Bt .Z;j;édf 70 /423

2 5 5 35 /692 1.
3 I T2 S6 /204

4 9% 88 55~ 727

5 &8 /e 37 /705

6 92 /90 575 /708

7 L7 94 /709

8 | ﬁa// 7/3 J3/ 7t

9 37 % 871D .
10 o(,97//7/z> 18/ 705
11 42/ 700 &7 /703 |
12 .55/660 L p/6CS
13 4 3.
14 Te=69%

15 ;s8R

16

17

18

19

20

21 -

22

23 a.
24

Stack Temp. °R)
V= (85.48) (PTCF)

Mole. stk. Press.
Wt. inches Hg

Use calculator to sum the square roots
of all Ap's and divide this by N, the
number of Ap's.

Aver. Vop = LV AP
N
aver. VAp = ( ) = _.

(. )
(units are inches H,0 to the one
half power)

213

Obtain the pitot tube calibratiqn
factor for the probe used. Probe
No. ZJ Pitot Tube Calibration
Factor _ ©.»29  (Shown in the
eguation below as PTCF)

Calculate Absolute Stack Pressure:
Measured Stk. Press.
(gage) — /2./ "H20
(Measured stack press. may be (+)
or (-)) -~
Preliminary Atmo. Press.

27.77 "Hg

Stack pressure in inches of water
(gage), times 0.07355, plus the
parometric pressure in inches
mercury equal to the absolute

stack pressure in inches of mercury:

( ) in.H,0 (,07355) + ( )in. Hg

= Stack Press. 26.38 in. Hg

Calculate average preliminary
velogity, V, in feet per second
as shown below.

(Average V Ap)

©5.48 - ( ) ' ( )
. ( A N |

ft/sec

Date

Time

Signature




Tast+ was \/o-n‘dea(‘. Auve +o The avcveaag Pre.sSv-rc-azrofa fall.’n; below

tLe. ca.‘n":lrn-.'f‘f&r\ PLXTRERY B Q'F AP verses AcFM .
BAGHOUSE SAMPLING DATA

Date 2% 55;@‘ ne Baghouse No. 2 Sample No. /
Operator R, < hae Bar. Pressure 2724 ¢% "Hg
Cell No. i : Filter No. Qvifice No. ™ - f
Elapsed Time (min) Time P inch H,0 Orifice Temp. °F
0 /01D 2.3 777" Ros
10 /0z0 2. | /3 3o
20 030 | 1.9 R 3e
==0
30 JouD .8 8T 25"
a0 /050 1.8 23 2eo
50 - " [/00O [, b R 300
O S 1116 13 329

= £ -14,70

= BO-\OW Curre 132.4 AcFm iv“(u'h».""'-d ’

Cel No. _ 3 Filter No. Orifice No. _ 3

Elapsed Time (min) Time P inch H,0 Orifice Temp. °F
0. )OO 3.4 200
10 /020 | 3 ) 2N

I

i

i

R o | 2, raor
; -

i

i

i

et

30 ] OY0 2.9 260
40 | /650 - 259 283
50 oo 2.2 2%) 230

60 }1/0 ¥ 305

RS Foz 291
x - . QL a 5\(0-5 AcCFm

ECOL0GY AUDITE, NG, —




BAGHOUSE SAMPLING DATA (continued)

Cell No. % Filter No; Orifice No. 4
Elapsed Time (min) Time P inch H,0 Orifice Temp. °F
0o /010 2.4 €3 299
10 /020 2.0 B 299
20 (030D 2.0 AL 299
30 /00 1. £ 299
40 /O3 O A 29H
50 2= [ & 299
60 - / /70 /.9 30|
v =/.33 @xtenpolated

(Gas Fractional Part)

Q.7 20.3 AtFm

Integrated Orsat Analysis Results

Initial Final Average
‘€O, Co, - €O,

C 5e|ow Ca.‘(b. 'Ila:n+>

ECOLOGY AUDITS, INC. _



PRELIMINARY VELOCITY DETERMINATION

If preliminary velocity is not determined by the following
procedurc please state how preliminary velocity was determined. 7

Traverse Ap (inches H-0)
Pt. I 11 IIT kK | W 2 ﬂu,,\“*'\
Date L./.eﬂ‘- -15’ L&qu S&'r{ /JDY‘T
rine forf o230 For Prelimi Velceity Calculati
: For Preliminary Velccity Calculation,
1 J-7/7"7 -5/, ¥ 3 Isokinetic Sampling:
2 /ﬂZJ/ 7:&5 'gtf‘//ﬁsz 1. Use calculator to sum the square roots
> /7ij— of all Ap's and divide this by N, the
3 /- - = ﬁﬁ%j;izlf number of Ap's.
T V- /@
) Aver. =
5 .7/,/930 & 722 i N
6 ."/5/_5"/-0 .,"'? SO Aver. VAp = t ; =
7
7 ' (units are inches H,0 to the one
8 half power)
E} /852 . _ 2. Obtain the pitot tube calibré\tion %-_j—
. factor for the probe used. Probe I
10 1-5& 253 ’95/235/ No. .-S Pitot TuberCalibration s
11 1.0 /22¢ /a//f??  Factor 9,529 (Shown in the
_ equation below as PICF)
12 /] Laes VDA il * . ; '
_ 753 3. Calculate Absolute Stack Pressure:
/’//%/_7 /// Measured Stk. Press.
14 .75/ 749 -ﬁ;éﬁla- (gage) =/ 3./ "Ho0
' M d . be (+
15 .éf//é—Sg ‘7"'/70 (oc:_.aszt-:._r):? stack press. may (+)
16 St ‘ ’(%‘37 Preliminary Atmo. Press. 2797 "ug

[
~

Stack pressure in inches of water
(gage), times 0.07355, plus the
barometric pressure in inches
mercury equal to the absolute

stack pressure in inches of mercuxy:

[
w

[
w

N
o

( ) in.H,0 (.07355) + ( Jin. Hg
= Stack Press. in. Hg

N
=

[ ]
]

[ ]

w
-9
»

Caiculate average preliminary
velocity, V, in feet per second
as shown below.

Stack Temp. °R: V
ac emp ) (Average V Ap)

Mole. Stk. Press.
wt. inches Hg

v= (85.48) ( ) / - ) ( )=_  _____ ft/sec
( D X ¢ )

Date‘

[
N

v = (85.48) (PICF)

Time

| -

Signature




/éég/é;ﬂlgz:ééﬁféz
PRELIMTNARY /4 &

ORSAT ANALYSIS RESULTS Low #7

Time £ ¥

Gas Fractional Part

coy o 27%
0y £ OZL
co ) D20
N, 2/O

Orsat fractional parts must sum to 1.00,

At least one preliminary Orsat analysis must be taken unless
reliable preliminary information is available from other sources.
If a preliminary Orsat is not taken, state how this preliminary
information was obtained:

PRELIMINARY :
MOLECULAR WEIGHT CALCULATIONS

This calculation of molecular weight is not required for gaseous

sampling.
' Molecular :
Weights Moisture Fraction-» Partial Mol. Wt.
H50 (18). . . ... [ )%
. Dry
Orsat Fraction Gas Fraction
) COq (44)( )
0> (32) ¢ ) =
co (28) ( )
N (28) ( )

Molecular Weight of Stack Gas + « + ¢ ¢ o« o o &
(Sum of partial molecular weights)

Date

Signature



PRELIMINARY MOISTURE DETERMINATIC

If preliminary moisture is not determined by the following
. procedure please state how preliminary moisture was determined:

Kilp22  Ran)

CONDENSER METHOD

Initial Meter Temp. Inlet 78 Outlet _7 ¢

Final Meter Temp. Inlet 5 2 Cutlet 2?

Average Tmp. _7%.75 °F TM-= Average temp. + 460 = °R
FIRST IMPINGER _ SILICA .GEL IMPINGER
Final We. _( 40 68 Final we. L0375
Initial Wt. (p57.75 . Initial Wt. 799.55

Total Gain, MWC grams HZG

P

-(Add tHe gains from both impingérs to obtain total gain)

Pressure at Meter, PM, 2 i ?z inches Hg. (For purposes of this test,
' PM is egual to atmospheric pressure since AH is very small.)

Dry Gas Meter Reading, Final Lt .35
Initial 205 .287
Ne* Volume ft3

Corrected “volume (V)
Dry Gas Meter Calibration Factor, DGMCF g o £

V = (Net Vol) (DGMCF) = ( ) ( ) = : £43
(MWC) (1 339)1“&
Moisture Fraction= gm H0
(Mwc)  (1.339)litess ) (M) liters °R
[ gm B | + T (5017 o3 Thg
Moisture Fraction= ( ) (1.339)
_ {
_ [( ) (-1.339)]- H (501.7)]

Dry Gas Fraction = 1 - (moisture fracticn) =1 - ( ) =

When the moisture determination experiment is repeated, use copies of this
page for collecting data and recording results. If this is done, calculate
the averages:

Average Moisture Fraction.

Average Dry Gas Fraction

ey p———




|
| N —
= ™~
BAGHOUSE SAMPLING DATA
Date _ 2% Sent 99 Baghouse No. 2 Sample No. .2_
_ Opérator Q%.‘_&u Bar. Pressure 27.39 "Hg
D CeliNo. | Filter No. 29 Orifice No. / .
Elapsed Time (min) Time P inch H,0  Orifice Temp. °F
0 /S SO BeF (7| /6T
10 ) OO 3.4 3/
20 [ 1O 7.9 322
30 /(220 4.3 32¢
40° /&30 4.2 320
. 50 _ Ll 4.1 329
60 1 GSO 3.4 329
Fv= 4.76 Tiw=30!
_ Gy = 34.\ ACFM
Cel No. _ 3 Filter No. _30 Orifice No. 3
' Elapsed Time (min) _ Time P inch H,0 . Orifice Temp. °F
0 AR & 9.5 \ /73
10 /600 6.5 206
20 ) L. 2499
30 / L20 S 23y
40 1630 3.9 223
50 /640 54 247
60 /630 T2 263
Be=Coo  Tay=223
; Q. ~ 444 pcem
ECOLOGY AUDITS, INC. —————




BAGHOUSE SAMPLING DATA (continued)

-

30 /¢ 20 : >, 0 2‘7ﬁ
40 /430 4y 296

i
i
_ Cell No. _ 5 Filter No, _ 2| Orifice No. 4
Elapsed Time (min) Time P inch H,0 Orifice Temp. °F
0 /<50 6.9 8

10 . / 60O 5.9 289

20 /L /0 S.z 298

| 50 /& Y0 9.2 96

60 /680 4.0 - 303
B 507 _ Tav= 29/
Q. ‘_H-S- AcFm

Integrated Orsat Analysis Results

(Gas Fractional Part)

Initial ' Final Average

Co, . 100 COp __ 114 . €0, _ 107




~ PRELIMINARY Rom -2
ORSAT ANALYSIS RESULTS

pate _ 2§ S ef-v"l' 79
Time

Signature .7 /L

Gas Fractionzl zrt

coy 107

03 144

Co D

Ny Y9 ,

Orsat fractional parts must sum to 1.00.

At least one preliminary Orsat analysis must be taken unless
reliable preliminary information is available from other sources,
If a preliminary QOrsat is not taken, state how this preliminary
information was obtained:

PRELIMINARY
MOLECULAR WEIGET CALCULATICONS

This calculation of molecular weight is not required for gaseocus

sampling.
Molecular
Weights Moisture Fraction/-, Partial Mol. Wt.
H50 (8. « . ... [ 0Lbs  Xl= )-1906
Dry -

Orsat Fraction Gas Fraction
COp (44) ( 107 y | _ GF.395
05 (32) (___. /4% ) G 3% = __ %302
oo (26) ( ) ) o
Ny (28) ( . 749 ) /9. 578

Molecular Weight of Stack Gas . « « « « o « o ¢ o 2.9, 47
~ (Sum of partial molecular weights)




e drer i

Lot = Z

—

PRELTMINARY e i

ORSAT ANALYSIS RESULTS

Date 2 & :-16'52/ 7;
Time LSS .
Signature ffﬁ,f-ﬁ)ZAIﬁAK;;xékf/J

o
Gas Fractional Part

('.‘02- //fé
0, 078
o 00O

Orsat fractional parts must sum to 1.00,

At least one preliminary Orsat analysis must be taken unless
reliable preliminary information is available from other sources.
If a preliminary Orsat is not taken, state how this preliminary
in{ormation was obtained:

.

PRELIMINARY .
MOLECULAR WEIGHT CALCULATIONS

This calculation of melecular weight is not required for gaseous

sampling.
Molecular :
Weights Moisture Fraction- Partial Mol. Wt.
Hzo (18). - - - - - [ 'O(l(l; % /,/Q(o
. Dry
Orsat Fraction Gas Fractiocn
'C02 (44) ( . 190 ) B .05
05 (32) o7y ) .9 338 - 2,33
co (28) ( (2] ) (=]
Ny (28) ( .2%¢ ) 1 8.9
Molecular Weight of Stack Gas .« « « « « 4 o & & 30,55

(Sum of partial molecular weights)

Date 70 Ot

Signature ; ] 2 o



: "
PRELIMINARY MOISTURE DETERMINATION K‘{,\"* 2 Run 2

If preliminary moisture is not determined by the following

. procedure please state how preliminary moisture was dstermined:

CONDENSER METEOD

init:i.al Meter Te_mp. Inlet ?{ Qutlet ? 3
Final Meter Temp. Inlet a3 outlet _ 4 A

Average Tmp. GrI>  op TM.= Average temp. + 460 = 5 52.29°R
FPIRST IMPINGER SILICA .GEL IMPINGER
Final Wt. é J4. 2 Final Wt. 3 77:9
Initial wt. _f,2¢4.7 " Initial Wt. § 72.&
. q, ‘5 o 2
Total Gain, MWC 1247 grams Hzo

. (Add the gains from both impingers to obtain total gain)

Pressure at Meter, PM, 27. 57 inches Hg. (For purposes of this test,
PM is equal to atmospheric pressure since AH is very small.)

Dry Gas Meter Reading, Final (27 w50
Initial &/Z226¢5

Net Volume §9gS £t3 o
Corrected Volume (V o
Dry Gas Meter Calibration Factor, DGMCF /. O/&
V = (Net Vol) (DGMCF) = (4.9%7) (re3 ) = 0.5 f£t3
(MwC)  (1,33¢) Liters
Moisture Fraction= gm H0
. > I °
(Mwc) (1,339 liters &) (BM) liters 'R
[ ' gm Hx0 | + (M) (301-7 ee3 in. Ba

. N '1
Moisture FPraction= (13 ) (1.339)

- o.le" 7/3‘7
[ 137 (1.339)]- L[ sy > (s01.7)

(O RYACE)

Dry Gas Fraction = 1 - (moisture fraction) = 1 - (.0LLS) =© 9235

When the moisture determination experiment is repeated, use copies of this
page for collecting data and recording rasults. 1If this is done, calculate
the averages:

Average Moisture Fraction,

Average Dry Gas Fraction

pate 29 .o




F/’:A?n Lt
Kl 2 2-
PRELIMINARY VELOCITY DETERMINATION ;fbmq 4 b
1f preliminary velocity is not determined by the following
procedure please state how preliminary velocity was determined. 7

Traverse Ap (inches H»0) _
Pt. I 11 It ,/4 fn 22 R 2
Date 28 sent Vi
Time 455D 435024 . .
‘ /920 For Preliminary Velcecity Calculation,
1 ‘m '7/' *> Isokinetic Sampling:
2 1.1 s FL Aé/zz?l- Use calculator to sum the square roots
- T o of all Ap's and divide this by N, the
3 (.5/25D /e /,/7?‘5 number of Ap's.
4 rof 752 b5/ 750 Ve
y aver. /dp = Ap
5 c63/é92 L T
7
6 ;93 /73.-2, Aver. \/Ap = ( ) = ,4907
_ ( )
7 _ (units are inches H,0 to the one
8 T =721 half power) -
E
2 ="q‘ & 2. Obtain the pitot tube calibration
10 factor for the probe used. Probe
No. A.°. Pitot Tube Calibration
11 Factor . Z#27 (Shown in the
12 equation below as PTCF)
13 3. Calculate Absolute Stack Pressure:
Measured Stk. Press.
14 (gage) —,3.5 -"H20
(Measured stack press. may be (+)
15
or (-))
16 Preliminary Atmo. Press. Z:Z f”? "Hg
17 Stack pressure in inches of water
18 (gage), times 0.07355, plus the
N barometric pressure in inches
19 mercury equal to the absolute
20 stack pressure in inches of mercury:
21 ( ) in.H,0 (.07355) + ( )in. Hg
22 = stack press. 2G-33in. Hg
23 4. Cﬁlculate average preliminary
24 velocity, V, in feet per second
as shown below.
(Stack Temp. °R)
V= (85.48 (PTCF) (Average VAp)

v

i

®5.48) ( ) (- ) « )

Mole. Stk. Press,
wt. inches Hg

ft/sec

Date

Time

Signature




=

ECOLOGY AUDITS, INC. ————)

i
i
: BAGHOUSE SAMPLING DATA
Date 28 Sept IS -- Baghouse No. 2 Sample No. 3
_ Operator D "R <hae7— Bar. Pressure 37.3"7 "Hg
Cell No. 4 Filter No. _33 Orifice No. __ {
Elapsed Time (min) Time P inch H,0 Orifice Temp. °F Z
0 /D35 6.1 /S 6 o
10 /949y 3.Y 371
20 /N5S 5% R2¢/ -
i 30 /30y S 319
” 40° 1913 4.9 318
50 1825 <9 3/9
60 183y oo 38
I- %"i 2&3_ AC?‘E,-_-.':.QS
Cel No. _ =3 _Filter‘/«No.l_-_:S__Z_ Orifice No. _ 3
Elapsed Time (min) -vTime P inch H,0 Orifice Temp. °F
0 | /73y ¥-9 123
10 e 5. 23y
| 20 REY K 260
30 X0y N,y CAY
40 131> 2.7 229
50 1825 0.( 294
60 193 9.1 RS
: ] Bo=77 222
C?-;.: 53.0AFm



BAGHOUSE  SAMPLING DATA (continued)

Cell No. X

Filter No. 34

Orifice No. € 4

Elapsed Time (min) Time P inch H,0 Orifice Temp. °F
0 1933 4 131
10 1995 3.8 290
20 (95 Y 3.3 302
30 ) X0 3.0 29¢
40 1 19157 4.9 296
50 . (¥ s” & of 29y
60 - gy .2 29y
72:5.)7 -_7511'172
G~ 422 AcFmM
. Integrated Orsat Analysis Results
(Gas Fractional Part)
co, ,o%0 COy _. 006 . Co, 0.07%
0 _.160O 0, Je? o, _.162




BH &

PRELIMTNARY - Rum 3
ORSAT ANALYSIS RESULTS Kin T

pate 2 ¥ S‘..‘,,‘-T“??

Time

Signature 4/)_,
v

Gas Fractionzl Part

COZ ] O —, 87 ]

05 1L

o )]

. .76 O

2

Orsat fractional parts must sum to 1.00.

At least one preliminary Orsat analysis must be taken unless
reliable preliminary information is available from other sources,
If a preliminary Orsat is not taken, state how this preliminary
information was obtained:

PRELIMINARY
MOLECULAR WEIGET CALCULATIONS

This calculation of molecular weight is not required for gaseous

sampling.
Molecular
Weights Moisture Fraction Partial Mol. Wt.

H,0 (). .. ... [ 0eS6 - 10 8/

' Dry -

Orsat Fraction Gas Fraction

Co» (449) ( ., 078 y | 3.2/
0y (32) ¢ > ) ,F 344 = 4. 34
(av] (28) ( O ) o
No (28) ( ) 2L O ) 19. 53

Molecular Weight of Stack Gas « « « « « o « « « & 29 .11
(Sum of partial molecular weights)

Date /O Oc7‘

0% 8 iy o i e oy oy gy ,’7 ;



PRELIMINARY
ORSAT ANALYSIS RESULTS

Date ,25 &ﬁ/ / 7/’-7 '.

Time /5 [~ /0

Signature _,,/,/' /P/ﬂ%/z

~

.Gas Fractiona?l. ‘Part
coy- 252

T oy e OF L2
© 000

N, _68G

Orsat fractional parts must sum to 1.00.

/ﬂp/i 2l =
.

/k///f-/

R

At least one preliminary Orsat analysis must be taken unless
reliable preliminary information is available from other sources.
If a preliminary Orsat is not taken, state how this preliminary

information was obtained:

PRELIMINARY :
MOLECULAR WEIGHT CALCULATIONS

This calculation of molecular weight is not re

quired for gaseous

sampling.
Molecular

Weights Moisture Fraction- Partial Mol. Wt.
H50 {18). . . « .o [ . PLS6 )f /13

N Dry

Orsat Fraction Gas Fraction
CO» (44) (__.252 ) ] SO .36
0 (32) (__o0GZ ) - 93449 = __ /-85
(o) (28) ( oo ) [2)
No (28) ( 217, ) 12. 95"
Molecular Weight of Stack Gas « « « « o o « « » & 3/.3%
(Sum of partial molecular weights)
pate /0 O Ff

Signature

27
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PRELIMINARY MOISTURE DETERMINATION ) o /% ¢ In 2 Ler) -

If preliminary moisture is not determined by the following-
‘procedure please state how preliminary moisture was determined:..

CONDENSER METHOD BT
Initial Meter Temp. Inlet 23 Outlet 7' ?/ i

7 -
Final Meter Temp. Inlet 24/ _ Outlet ? )
Average Tmp. Z"’ °F TM-= Average temp. + 460 = g 54 °R

FIRST IMPINGER SILICA .GEL IMPINGER .
Final We. _/p P2 9 Final Wt. _$'2 /) .2
 Initial Wt. o 2/ 3 Initial We. A/5- 3
i1 .6 5.7

Total Gain, MWC _ 19 5 grams Hzo
- (Add the gains from both impingers to obtain total gain)

- Pressure at Meter, PM, 22 5 Z inches Hg. (For purposes of this test,
PM is equal to atmospheric pressure since AH is very small.)

Dry Gas Meter Reading, Final G40, 935
Initial ¢ 27 §57

Net Volume /2.97% ft3

Corrected Volume (V) .
Dry Gas Meter Calibration Factor, DGMCF /. . O 7/ 8
V = (Net Vol) (DGMCF) = (42373 ) ( 1-8I¥) = 12,2 f£t3

(MwC)  (1.339) liters

Moisture Fraction= gm H30
. ] .
(Mwc)  (1.339)liters (V) (PM) liters °R
[ gm HO |+ |- (™) (3017 3 in, Hg

(.5 ) (1.339

13200 .5
[( 17.%2 ) (1.339)]- + [ ( 1272359 ) (501.7)]
559

Moisture Fraction=

OG5

1 - (moisture fraction) = 1 - (.@é;é) = ,4934%Y

Dry Gas Fraction

wWhen the moisture determination experiment is repeated, use copies of this
page for collecting data and recording results, If this is done, calculate
the averages: .

"Average Moisture Fraction

Average Dry Gas Fraction

Date 23 L(r

cliana+nire ~T ¥
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PRELIMINARY VELOCITY DETERMINATION

If preliminary velocity is not determined by the following
procedure please state how preliminary velocity was determined. 7

Traverse Ap (iﬂéhes H-0)
BPt. I II III
Date /730
Time 28 seph 79
_ For Preliminary Velceity Calculation,
1 ,éi%/379f ,5@594245 Isokinetic Sampling:
2 ,'7&/ 229 .-f.%sf 1. Use calculator to sum the square roots
. of all Ap's and divide this by N, the
3 . /'5‘/7’”4 = /{%‘5’/ number of Ap's. '
4 'c///?@CZ /1///<2577 V&r_1 qugrv
N Aver. =
s 70/735 T2l 255 i N
6 96/ 73 ) 7s  mver VBp e _( ) = 9
A ( )
7 (units are inches H,0 to the one
8 half power)
. 233 _
9 T 73 _ 2. Obtain the pitot tube calibration
10 = \&3 R factor for the probe used. Probe
No., A .5. Pitot Tube Calibration
11 ‘ Factor ,&Z 7 _ (Shown in the
12 equation below as PICF)
12 3. Calculate Absolute Stack Pressure:
- Measured Stk. Press.
14 (gage) £32. 7 _ "H20
(Measured stack press. may be (+)
15 .
or (=))
16 Preliminary Atmo. Press. .27, 4 "Hy
17 Stack pressure in inches of water
18 (gage), times 0.07355, plus the
barometric pressure in inches
12 mercury equal to the absolute
20 stack pressure in inches of mercury:
2 ( ) in.H,0 (,07355) + ( )in. Hg
22 = Stack Press. (.3% in. Hg

N

W
'Y
.

Calculate average preliminary

24 velocity, V, in feet per second
as shown below.
Stack Temp. °R)
vV = (85.48 (PICF) ( Average V Ap)
Mole. Stk. Press.
wet. inches Hg
= ( - ) =
v B85.48) ( ) ( Y= ft/sec
( )( )
Date
ba Time
t)./.
ki Signature




VO L’J
BAGHOUSE SAMPLING DATA
Date 25 g.m:r 19 Baghouse No. 3 Sample No.
A
Operator Q—B! <l Aeﬁ Bar. Pressure 22,075 "Hg

Q.= m.(QS'A'cFM_

Cell No. L Filter No. 10 Orifice No.. 32
| Elapsed Time (min) Time P inch H,0 Orifice Temp. °F
B k]
0 /74 © 2.2 /gf/ N
10 o | 2,n 241 0
20 /200 z2." 249y
7
30 1210 2.3 23%
40’ 1220 2.1 25y \l[
, k.7
50 - 1230 [ 270
60 1240 /.S 2 3
| By = 2. %3 lav = 2459
| . Q. * 227 _AcFm
Cel No. fé Filter No. [9 Orifice No. __ /
Elapsed Time (min) _ Time P inch H,0 Orifice Temp. °F .
“ 0 /14O 3.3 743
o 10 )/ 2.9 /Y|
| - 20 | 200 2. % 170
30 J210 2.0 24 %
40 1220 2. b 210
50 1230 2.2 23%
60 | 240 2.y 202
: /RV:- 2475 7;./ = ,77-1

ECOLOGY AUDITS, INC. —)




BAGHOUSE SAMPLING DATA (continued)

Cell No. 72 Filter No. _/§ Orifice No. Y

Elapsed Time (min) Time P inch H,0  Orifice Temp. °F
0 | /14 O 1.6 229
10 //30D <.3 300
20 {200 2.0 304
30 | 1210 /.8 303
40 1220 b 30y
50 1230 /.37 303
60 (240 X 307 ,
/0"'Av 886 7:4\/(7 = 2930
CD; = 20.% Ackrm
Integrated Orsat Analysis Results
(Gas Fractional Part)
Initial Final Average
€0y ./06 Co, . - €0y _- /06
0 . 090 0, 02 090

ECOLOGY AUDITS. INC. ‘——)




Wi,

inches Hg

Mole.] [Stk. Press.

PRELIMINARY VELOCITY DETERMINATION

If preliminary velocity is not determined by the following
procedure please state how preliminary velocity was determined.

/

Traverse Ap (inches H50) e .
Pt. I 11 ITI K(/m / Kilw *3
Date
Time AL Sett AT For B Lim vel o calcalati
A n — — 7 or Preliminary Veleccity Calculation,
1 A Q:F. 8% /795 : S)5/76"’-’ Isokinetic Sampling:
2 /_(31_/77§' //5‘/75_(: 1. Use calculator to sum the square roots
~ / 0/7 - of all Ap's and divide this by N, the
3 /%53 24 2 number of Ap's.
4 115 /2 5% /. 05/ 748 e oV
5 O, 90 /: > /.0 7?57 aver. {/Ap = L A:‘
6 0465‘/4120 0.@1./703_, Aver. Vip = i ; -0.9772
7
{(units are inches H20 to the one
8 . = 720.§°F half power)
° 2. Obtain the pitot tube calibration
10 factor for the probe used. Probe
: > No. A4S Pitot Tube Calibration
11 Factor ©.JX4. (Shown in the
12 equation below asgP’I‘CE‘)
13 3. Calculate Absclute Stack Pressure:
Measured Stk. Press.
14 (gage) —13.(s_ "H30
‘15 (Measured stack press. may be (+)
or -
16 Preliminary Atmo. Press. ) S.08 "Hg
17 Stack pressure in inches of water
18 (gage), times 0.07355, plus the
barometric pressure in inches
19 mercury egqual to the absolute
20 stack pressure in inches of mercury:
21 ( ) in.H,0 (.07355) + ( Yin. Hg
22 = Stack Press. in. Hg
23 4. Calculate average preliminary
24 velocity, V, in feet per seccnd
as shown below.
Stack Temp. °R)
v = (85.48) (PICF) (Average V/ Ap)

« )

) (

( ) ='_82-(¢.. 2_. ft/sec

a4

' pate 2.5 . C:,(ﬂ'/- 7
Time __ /1Y 0O .
Sicnzture :{ 7444 i 24




PRELIMINARY MCQISTURE DETERMINATION k{\’V\
_ ' Zw\,# {
If preliminazry moisture is not determined by the following
procedure please state how preliminary moisture was determined:
64
)

=
* . . 3.®

CONDENSER METHOD

Initial Meter Temp. Inlet ﬁ‘ % Outlet _ /O]

Final Meter Temp. Inlet ﬁ‘é . Outlet /O 2

Average Tmp. i’ 2.7 °p TM-= Average temp. + 460 = 5§59 7°R

FIRST IMPINGER  Sze. SILICA GEL IMPINGER
Final Wt. (,73.4 4402/ Final we. £09./

Initial wWt. (,,5,‘5-’.2'0 G?‘iﬁ Initial we. Yo3.v{)

5.2 iy 3.6
Total Gain, MWC _ ;.3 grams H20

- (Add the gains from both impingers to obtain total gain)

Pressure at Metetr, PM, 2&’30:1 inches Hg. (For purposes of this test,
PM is equal to atmospheric pressure since AH is very small.)

Dry Gas Meter Reading, Final 5"& .5 79
Initial 37¢0.i¢§
Net Volume 3 .7/0 ft3

Corrected v°lume V)
Dry Gas Meter Calibration Factor, DGMCF /.o/

¥ = (Net Vol) (DGMCF) = (55770 ) (ro1f ) = S §/3 g3

(MWC) (1.339) liters

Moisture Fraction= gm Hz0
. . o _
(Mwc)  (1.339)liters (v) . (PM) liters °R
[ gm Hzo + . (TM) (501-7) ft3 in. Hg-

( 77-3) (1.339)

(&5 813 Y(2L9-97)
13y ] v | N
[ ( ) 5597 (501.7

Moisture Fraction=

&.0937
1 - (moisture fraction) =1 ~ (04937 ) = ,Gn(3

When the moisture determination experiment is repeated, use copies of this
page for collecting data and recording results. If this is done, calculate
the averages:

Dry Gas Fraction

Average Moisture Fraction

Average Dry Gas Fraction

A t——————

Date _2) r‘j-;"lf 77

v oty o



Kiln ™

PRELIMINARY Ron = |
ORSAT ANALYSIS RESULTS Prelater

Date 25— S{‘,o"' 7 ?
Time /1230
Signature 2 V.., 5lp.

Gas Fract:.onal/Part
cop _ +/909

05 126
co ©.00
Ny 0.73@.

Orsat fractional parts must sum to 1.00.

At least one preliminary Orsat analysis must be taken unless
reliable preliminary information is available from other sources.
If a preliminary Orsat is not taken, state how this preliminary
information was obtained:

PRELIMINARY
MOLECULAR WEIGHT CALCULATIONS

This calculat:.on of molecular weight is not requ:.red for gaseous

sampling.
Molecular
Weights Moisture Fraction- Partial Mol., Wt.
H50 (8. « . ... [ 0, 0337 4
Dry
Orsat Fraction Gas Fraction

cop (44) (/4O )

0, (32) (120 ) 9063

co (28) ( Q.9 )

N (28) (__.7236 )

Molecular Weight of Stack Gas « « o« « o o o o o o 29:55'
(Sum of partial molecular weights) :

Date A2 Sﬁ.ﬁ,ﬂ( 7%

Signature @L,



K, *3 -8"27 lost R ™]

ORSAT ANALYSIS RESULTS

Date 2.5 ;,_,7" 7 9 '

Time

Signature % Z;'?., &%; E:‘ :;

Gas Fractional Part

oy . 29¢

_ 02 ’ ij?
o | s 20
N, _-80%

Orsat fractional parts must sum to 1.00.

At least one preliminary Orsat analysis must be taken unless
reliable preliminary information is available from other sources.
If a preliminary Orsat is not taken, state how this preliminavy
information was obtained:

PRELIMINARY
MOLECULAR WEIGHT CALCULATIONS

This calculation of molecular weight is not required for gaseous
sampling.

Molecular _
Weights Moisture Fraction- Partial Mol. Wt.
HZO (18) - L] L] - - . [ 4
. Dry
Orsat Fraction Gas Fraction
oy (44) ¢ ~ )
02 (32) ) =
Ny (28) ( )

Molecular Weight of Stack Gas . . « v « o « « « 28& 93
(Sum of partial molecular weights)

Date 7 v £L1+79

7
Signature f:;/?.mv &g



VD cf/

BAGHOUSE SAMPLING DATA

Baghouse No. 3

Date 2+ Seﬁf 2%

Operator N\ "Rushael Bar. Pressure 8- 075 g

Cell No. _ & Filter No. _ i Orifice No. 3

Sample No.

Z

Elapsed Time (min) Time P inch H,0 Orifice Temp. °F
0 /$30 3,2 272 s
10 /T 40 2.7 3id
20 /S S0 2.3 28y
30 /0D 2.2 37
40° /6 /O 2.0 32y
50 - 1620 (.9 329
60 / &30 /.0 3¢
' ﬁ’?.l«?(o Tw=3005.)
0. = 2.2.4 ACFM
Cel No. 4 Filter No. /7 Orifice No. [/
Elapsed Time (min)  Time P inch H,0 Orifice Temp. °F
0 /330 3.2 292
10 !/ Sye 2.8 302
- 20 /¥50 2-9 310
30 / LoD 287 3%
40 /610 2.+ /¢
50 {20 2.4 323
60 /1630 2.4 243"
| R: 63 =307

Q% /8.7 AcFm

ECOLOGY AUDITS, INC, ——————




s
%
%
!

Y
BAGHOUSE SAMPLING DATA (continued)
Cell No. 2 Filter No. [f Orifice No. &
Elapsed Time (min) Time P inch H,0 Orifice Temp. °F
0 /530 2.7 26/
10 /SY0 2.1 3
20 /550 [.9 2¢0
30 /600 1. 3y
40 /6 /0O /.d 3/19
50 /620 [.3 319
60 ° /30 [ > 3y |
B=1743  TaW2993
G = 18- AcFm
Integrated Orsat Analysis Results
(Gas Fractional Part)
Initial Final Average
€0y 0,71 G CO; g,j20 _ €O, 0.//8




PRELIMINARY VELOCITY DETERMINATION

If preliminary velocity is not determined by the follecwing '
pProcedure please state how preliminary velocity was determined. 7

Traverse Ap (inches H»0)

Pt. I oI III %(/M “ 3 /’-?g e Lo 1 x
Date . 87
. D /=
i Time Wet deot o prelims Velccity Calculati
or Preliminary Veleccity Calculation,
~ 1 o2/ 72 0 »7J’r/73: Isokinetic Sampling:
2 & .9¢ /73 o ,ﬁ 57/'/7 ARE Uge ;;lzulatordtg.syg tﬁ;sqﬁarg r:gts
i of a p's an ivide is by e
l 3 /'/€/7q5 : /'/e/ /54 number of Ap's. '
4 122/ 757 .02 /743 —
i aver. /Ap = IVAP
' 5 .93/730 91 /238 N
6 0. @ / Geper .72/550 Aver. {/dp = ( ) =
* ‘ 7 (. )
l 7 (units are inches H,0 to the one
: 8 half power)
I 9 2. Obtain the pitot tube calibration
10 factor for the probe used. Probe
_ No. LS Pitot Tube Calibration
' 11 ' _ Factor __ 229 (Shown in the
12 equation below as PTCF')
l 13 3. Calculate Absolute Stack Pressure:
Measured Stk. Press.
14 (gage) -~ / 2.y~ "HZ0
' 15 : (Measured stack press. may be (+)
- _ ' or (-))
16 . Preliminary Atmo. Press. 7) 7. zé "Hg
l 17 Stack pressure in inches of water
18 : (gage), times 0.07355, plus the
: ~ barometric pressure in inches
' 19 ' mercury equal to the absolute
20 e stack pressure in inches of mercury:
" 21 ( ) in.H,0 (.07355) + ( )in. Hg
. 22 - : - = Stack Press. in. Hg
l 23 4. Calculate average preliminary
24 ' : velocity, V, in feet per second
as shown below.
Stack Temp. °R)
. V = (85.48 (PTCF) { Average Y Ap)
Mole. Stk. Press.
l Wt. inches Hg
| V= (85.48 - ( ) ( ) ( )= ft/sec
' ( . ¢ )
Date
l Time

Signature




. Ry 2
w3
PRELIMINARY MOISTURE DETERMINATION Kiln

If preliminary moisture is not determined by the following
procedure please state how preliminary moisture was determined:

CONDENSER METHOD

-

Initial Meter Temp. Inlet /O 77 oOutlet /07
Final Meter Temp. Inlet /05 Outlet /1O

Average Tmp. _ /O .79 °F TM = Average temp. + 460 = 4 (-6 s°R
FIRST IMPINGER See. SILICA GEL IMPINGER

Final We. (626 (789 Finalvwe, $C7.5

Initial Wk, (¥9 30 ¢8/ %L Initial Wt. Ec4. 01
7.3 =7 .0 3.5
Total Gain, MWC 7. £ grams H20

(2dd the gains from both impingers to obtain total gain)

Pressure at Meter, PM, S5} 7-99 inches Hg. (For purposes of this test,
PM is equal to atmospheric pressure since AH is very small.)

Dry Gas Meter Reading, Final $ 5 <.000
Initial 54 9. 984"
Net Volume 5.0 75 g3

Corrected Volume (V)
Dry Gas Meter Calibration Factor, DGMCF _/. O/ f

V = (Net Vol') (DGMCF) = (5.0757) (’N”ao[) = 5. /66 ft3
(MWC) (1.339) liters

Moisture Fraction= gm H0
. . o
(Mwc) (1.339)liters (V) . (PM) liters °R
[ om Hy0 | + (TH) (501.7) .03 in. Hg

(9-& ). (1.339)

Moisture Fraction=

(5266 )(27.95 )
( 9 ¢) (1.339)] + [ . (501.7)]
[ L6675

=
i ———

Dry Gas Fraction = 1 - (moisture fraction) = 1 - ( ) =

When the moisture determination experiment is repeated, use copies of this
page for collecting data and recording results, If this is done, calculate
the averages:

Average Moisture Fraction

Average Dry Gas Fraction

———————————




//?elw.«j‘ef

PRELIMINARY Kilw 3
ORSAT ANALYSIS RESULTS Eu_‘\spl

Date _ 25 5%#77"

Time 2S5 20

Signature ; _
Gas Fractional Part v
co, WP e sl

02 TP

o0 1 L2 >

Ny, ¢ xs

Orsat fractional parts must sum to 1.00.

At least one preliminary Orsat analysis must be taken unless
reliable preliminary information is available from other sources.
If a preliminary Orsat is not taken, state how this preliminary
information was obtained:

PRELIMINARY
MOLECULAR WEIGHT CALCULATIONS

This calculation of molecular weight is not reguired for gaseous
sampling.

Molecular '
Weights Moisture Fraction- Partial Mol. Wt.
Ho0 (8. .. ... [ )ﬂz
. Dry
Orsat Fracticn Gas Fraction
. ©02 (44) ( )
O3 (32) ( ) =
Co (28) ¢ ) :
Na {28) ( )

Molecular Weight of $tack Gas « « v v & « & = « &
(Sum of partial molecular weights)

Date

Signature



BAGHOUSE SAMPLING DATA

Date 2. S_dr_ﬂ‘ s Baghouse No, 3 Sample No. 3
Operator ~ R« La,.d' Bar. Pressure 9§. O3S "Hg
' Cell No. L ‘Filter No. | Orifice No.” 3
Elapsed Time (min) Time P inch H,0 Orifice Temp. °F
0 /oY / &/ & 239
10 /051 4.9 2%
20 /107 <3 322
30 Y727 4.2 35
40’ 112 3.9 326
50 1131 3.¥ 322
60 /141 3.y 323
' égtf;‘éé§:Z§;kFr1 h‘u = 3127
Cel No. 4 Filter No. _ 2 Orifice No.

Elapsed Time (min) Time P inch H,0 Orifice Temp. °F

0 704, <49 273
10 /O35 ) S.2 293

- 20 /101 30 230
30 /1774 N 2%
40 1) 4 R 287

50 113 < ¥ 302

60 114 <9 299

=%.59 Ta, =25 3.9

Q. = 35.05 pcpm

ECOLOGY AUDITS, INC. ———)
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BAGHOUSE SAMPLING DATA (continued)

Cell No. P

Filter No. _ 3 Orifice No. L

Elapsed Time (min) Time P inch H,0 Orifice Temn. °F
0 10, 3.6 2352
10 ) OX | 3.8 309
20 tros 2.9 33
30 )27 2. b 30
40 121 2.3 310
50 1131 2. | 307
60 ° 141 2.0 30% r
Re 274 J =307

07264 pcrm

Integrated Orsat Analysis Results

(Gas Fractional Part)

Initial

o, /50

Final

Co, .M/8
0, _/&X

Average
co, _.21Y
0, _./5/




PRELIMINARY
ORSAT AMALYSIS RESULTS

Date gé @;ﬁ’- i
4

Time

Signature 7”11,
rorg
Gas Fractionzl Part

Oy N |

co ®)

Orsat fractional parts must sum to 1.00.

gH =3
Ron 3
[ilw 3

At least one preliminary Orsat analysis must be taken unless
reliable preliminary information is available from other sources.
If a preliminary Orsat is not taken, state how this preliminary

information was obtained:

. PRELIMINARY
MOLECULAR WEIGET CALCULATIONS

This calculation of molecular weight is not required for gaseous

sampling.
Molecular
Weights " Moisture Fraction- Partial Mol. Wt.
HzO ‘18). - . . - [ JOS-7 4 '|O3
Dry
Orsat Praction Gas Praction

Cos (44) ( 1Y Y | h,73
() (32) ¢ .15/ ) LG43 = _4.s6
o (28) ( o) ) ‘ Q

Ny (28) ( , 755 ) 19 .4 D
Molecular Weight of Stack Gas « +« v « « o « o o &« 29.7 2

(Sum of partial molecular weights)

Date

.

26 e ,0t 75

-/ 77



jreheals =5
Aeecnr 4 3
PRELIMINARY Kiw 43
ORSAT ANALYSIS RESULTS '

Date 2/ ,ﬂ;ﬂ/ 2z
Time 2 O
Signature -

Gas Fractiohal Part
COy L 22
o {285

o , 08
, 720
N, A

Orsat fractional parts must sum to 1.00.

At least one preliminary Orsat analysis must be taken unless
reliable preliminary information is available frcm other sources.
If a preliminary Orsat is not taken, state how this preliminary
information was obtained:

PRELIMINARY :
MOLECULAR WEIGHT CALCULATIONS

This calculation of molecular weight is not required for gaseous
sampling.

Molecular
Weights Moisture Fraction- Partial Mol. Wt.
Hy0 8. .. ... [ 057 4 /, 030
. Dry
Orsat Fraction Gas Fraction
. €0z 4 (092 . 3 2.9
02 (32) (__.08g ) 94 - adsy
<o (28) ( 12) ) : D
Ny (28) ( ' 720 ) /9. 0f
Molecular Weight of Stack Gas + « « ¢ v v v o o 30.L0

(Sum of partial molecular weights)

Date /O OE—""

Signature é;( ;?




PRELIMINARY MOISTURE DETERMINATION K ! ' n 3 K wn

If preliminary moisture is not determined by the following

. procedure please state how preliminary moisture was determined:

CONDENSER METHOD

Initial Meter Temp. Inlet 76 Qutlet _7 (o

Final Meter Temp. Inlet ' ] 7 Qutlet 7.5

Average Tmp. 7( .75 °F TM-= Average temp. + 460 = 5 3 (2.2.1'°R
FIRST IMPINGER S“(L}.CA .GEL IMPINGER

Final Wwt. G780 GZ 4 /Pinal We. _$/p.(n
Initial WtﬂJ 4/ X A=2 /Im.t:.al we. 909/

3 /
‘I‘otal Galn, MWC o ﬂ grams H O ‘5

.(Add the gains from both impingers to obtain total gain)

Pressure at Meter, PM, _ 2 7.08 inches Hg. (For purposes of this test,
PM is equal to atmospheriec pressure since AH is very small.)

Dry Gas Meter Reading, Final __ & 59, 2%
Initial $5<. 573

Net Volume S5 ./7/ ft3

Corrected Volume (V)
Dry Gas Meter Calibration Factor, DCNMCF / o(F

= (Net Vol) (DGMCF) = (K111 ) ( Long ) = Leon £L3

(MWC)  (1.339) Liters

Moisture Fraction= gm H0

(MWC) (1.339)liters W __eM - liters °R
| gm HO | * (™) " ££3 in. ®

Moisture Fractions= ( &44)  (1.339)

"o 29.03 ‘
[( C.4 ) (1.339{] + [ "15:"°3‘) ( ) (501. TJ

5367
054/

1 - (moisture fraction) =1 - ( ,059/) = G409

Dry Gas Fraction

When the moisture determination experiment is repeated, use copies of this
page for ccllecting data and recording resulrs. If this is done, calculate
the averages:

Average Moisture Fraction,

Average Dry Gas Fraction

Date




- PRELIMINARY VELOCITY DETEEMINATION

1f preliminary velocity is not determined by the following _
procedure please state how preliminary velocity was determined. 7

Traverse Ap (inches H-0)

Pt. I Il III Kot =3 B3

Date 2CHe,f Sotl Fpppe = S

Time/(;dﬁ* (L | .y//75-:> F Prelimi \%l Lt Calcul il
4 e or Preliminary Velecity Calculation,

1 T 0,42 /173 ¢ Loy 755 Isokinetic Sampling:

1.0/ 755" /./D/ 745 1. Use calculator to sum the square roots
4 of all Ap's and divide this by N, the
//5-/790 /’/0/-7"’7‘ number of Ap's. '

/. /CG6/ 730 ).o2 /736
/ aver. Vdp = LV AP
N

.02 [725__ 0.8 _G6Y
.70/ (5o aver. Vap = __ () = 9778

% 53 ( )
' : (units are inches H,0 to the one
T}= —27. 2% half power)

“oo o 2. Obtain the pitot tube calibration
';',"g';_ _ factor for the probe used. Probe
No. L3S pPitot Tube Calibration

Factor §29 {(Shown in the
equation below as PTCF)

W o8 N O N W N

P
(=

=
Lol

o
(8]

Calculate Absolute Stack Pressure:
Measured Stk. Press.

: -
(]

[N
L

14 (gage) —;3,7  "H20
15 (Measured stack press. may be (+)
or (-))
16 Preliminary Atmo. Press. 2&. Q4  "Hg
17 Stack pressure in inches of water
18 (gage), times 0.07355, plus the
barometric pressure in inches
19 mercury equal to the absclute
20 stack pressure in inches of mexcury:
21 ( ) in.H,0 (,07355) + ( )in. Eg
22 = Stack Press. 27.0o§ in. Hg
23 4. Calculate average preliminary
24 . velocity, V, in feet per second
as shown below.
(Stack Temp. °R)
V = (85.48) (PTCF) (Average V/ Ap)
, Mole.| | Stk. Press.
wt. inches Hg
V= (5.48 ' (.229) ( ez ) ( ) = ft/sec
- ( )( )
Date
Time

Sigrc e




40 ]335 4./ 326

50 1348 EX : 38

60 [yss 3.8 322
R= 4.6 Tav= 314.9

‘ Q'a. = 3.7 AAFM

Cel No. ¢ Filter No. Orifice No. _ /

Elapsed Time (min) Time P inch H,0 Orifice Temp. °F

0 f2y s .. 291

10 1303 | (.0O z3|

- 20 1315 <. G 31

30 132y .4 29y

40 1 3337 4. T 310

50 /3487 S.! 349

60 133y 3.0 2352
fr 552 . Ta90
Q,_ = éo[a é. ACFm

l.
i
BAGHOUSE SAMPLING DATA
Date _z2(, Scuf 79 Baghouse No, 3 Sample No. d
Operator PBousheft Bar. Pressure 27.47J "Hg
Cell No. | L - Filter No. ¢ Orifice No, 3
; Elapsed Time (min) Tine P inch H,0 Orifice Temp. °F
0 /25§ G < 283 ' :
- 10 /305 S 313
20 138 | 4.9 323
o 30 1323 .3 319

ECOLOGY AUDITS, INC, ———«—




BAGHOUSE SAMPLINfG DATA (continued)

Cell No. z Filter No.S #¢ Orifice No. Y

Elapsed Time (min) Time P inch H,0 Orifice Temp. °F
0o ey 5.3 269
10 1303 .0 3t
20 134> 3N 36
30 132" 3.0 31¥
40 133y 2.9 3D
50 13437 2.3 379
60 ° 13353 2.2 36 ,
B-2,29 Ta™ 30584

Q.= 30.2 AcFm

Integrated Orsat Analysis Results

(Gas Fractional Part)

Initial Final Average
CO; Y Co, , /00 Co, /07
0y _S¥2 0, /32 o, A% 7

ECOLOGY AUDITS, INC, ——————



BH 3

PRELIMINARY Ruw &
ORSAT AMALYSIS RESULTS |
,<(,V¥-3

Date 2 G ES&fJT-.7q

Tixme

Signature

Gas FPractional Part

€O, 107)
0> LLe 7
co &

N, AT

Orsat fractional parts must sum to 1.00,

At least one preliminary Orsat analysis must be taken unless
reliable preliminary information is available from other sources.
1f a preliminary Orsat is not taken, state how this preliminary
information was obtained:

PRELIMINARY

MOLECULAR WEIGHET CALCULATIONS

This calculation of molecular weight is not required for gaseous

sanpling.
Molecular
Weights Moisture Fraction;. Partial Mol. Wt.
H40 (... ... [ 0eby K= 1094
Dry -

Orsat Fraction Gas Fraction
Co, (44) (.07 ) 442
02 (32) (___. 147 ) G222 T
co (28) ( (@) ) o
No (28) ( TG ) i 19: 62

Molecular Weight of Stack Gas .« « « « « « o o = » 2955

(Sum of partial molecular weights)

Date /O C)c’?‘

[ o3 P T -7 "7



e lor =3

Sreesr F
PRELIMINARY L S 23
ORSAT ANALYSIS RESULTS '

Date e Seo07 ZF
Time /.3 32
Signature Z.

Gas Fractidnal Part
co- B8
0o s, O 5’&5?
o ,__0490

N, ,#4 .Y

Orsat fractional parts must sum to 1.00.

At least one preliminary Orsat analysis must be taken unless
reliable preliminary information is available from other sources.
If a preliminary Orsat is not taken, state how this preliminary
information was obtained:

PRELIMINARY
MOLECULAR WEIGHT CALCULATIONS

This calculation of molecular weight is not required for gaseous

sampling.
‘ Molecular
Weights Moisture Fraction- Partial Meol. Wt.
Ho0 (). . . ... [ LGOS = )2 07
. Dry
Orsat Fraction Gas Fraction
. €Oz (44) ( . 88 ) 7-77
03 (32) ¢ . 09% ) 19392 e 2.95
co (28) ( Fa! ) _°
Ny (28)(____.#/4 ) /8. 75

Molecular Weight of Stack Gas « « « « &+ & & « o & :30'5‘7
(Sum of partial molecular weights)

pate /O Oc?f

Signature ,22{.21




PRELIMINARY MOISTURE DETERMINATICH - JQIU\ E%\

3

-
If preliminary moisture is not determined by the following #:',*

. procedure please state how preliminary meisture was determined:

- CONDENSER METHOD

Initial Meter Temp. Inlet ? 2 Outlet Eﬁi
Final Meter Temp. Inlet 22 outlet 20

Average Tmp. Y5 oF TM-= Average temp. + 460 = 5 4G °R
FIRST IMPINGER SILICA .GEL IMPINGER
Final we. (78. O  $47.2 Final we, $69.0

| Initial Wt. 4 73.0 (CG.6 Initial We,§¢ 7.5
§i.e 0-7 / o5
Total Gain, MWC 7. 2 grams H20 )

{Add the gains from both impingers to ¢btain total gain)

Pressure at Meter, PM, _2 79F inches Hg. (For purposes of ‘this test,
PM is equal to atmospheric pressure since AH is very small.)

Dry Gas Meter Reading, Final $§ 6J.70/
Initial 55 7.925

Net Volume J.7 2.2 ft3

Corrected Volume (V) :
Dry Gas Meter Calibration Factor, DGMCF /.o ¥

V= (Net VOJ.) (DGMCF) = (5‘721 ) (/t O/J) ) = 5‘,825- ft3

e ———
i ————————

(MWC)  (1.339) liters

Moisture Fraction= gm H30
(Mwc)  (1.339) liters &) (M) gy 4 Albers °R
' gm HO | + (TH) "7 £t3 in, n

Moisture Fraction= (7.2 ) (1.339)

(5.725)(272.93
[¢ 720 quan] « [ L2223 o, )

e 060P

Dry Gas Fraction = 1 - (wmoisture fraction) =1 - ( ,0e0¥) = fi3q:t

When the moisture determination experiment is repeated, use copies of this
page for cellecting dxzta and recorsing results., If this is done, calculate
the averages:

Average Moisture Fraction,

Average Dry Gas Fraction

bate




PRELIMINARY VELOCITY DETERMINATION

If preliminary velocity is not determined by the following
pProcedure please state how preliminary velocity was determined. 7

Traverse Ao (inches H-0) '
Pt. I I T KA T3 A A
Date 2{0 $,a i
Time 4,7 /299 | 524-77{/%'7‘ - : .
At : For Preliminary Velecity Calculation,
1 .7 2/750 +77_/235  Isckinetic Sampling:
2 /737 /:00 /) 74f( 1. Use calculator to sum the square roots
of all Ap's and divide this by N, the
3 95 /233 _ /-0 /7‘1‘_/_3> number of Ap's.
4 ¢ Lo /o0 746
aver. {/Ap = IVAp
s .93 438 %6 /v4( N
6 ST s L8 /233 aver. \/op " = C o - _Jac¥
7 : (units are inches H,0 to the one
8 half power)
- 7369 . . N
9 1= 2. Obtain the pitot tube calibration

factor for the probe used. Prcbe

10 No. A § Pitot Tube Calibration

11 Factor 529 (Shown in the

12 -equation below as PTCF)

13 3. Calculate Zbsolute Stack Pressure:
Measured S5tk. Press.

14 (gage) _~ /3 /s, "“Hy0

15 (Measured stack press. may be (+)

.or (-))

16 Preliminary Atmo. Press. _2 5.9 § "Hg

17 Stack pressure in inches of water

18 (gage) , times 0.07355, plus the
barometric pressure in inches

_19 mercury equal to the absolute

20 stack pressure in inches of mercury:

2 ( ) in.H,0 (.07355) + ( )in. Hg

22 = Stack Press. _2( 9§ in. Hg

[ ]

[
o
.

Calculate average preliminary
velocity, V, in feet per second

24 |
- as shown below.
. fStack Temp. °R
V= (85.48) (PTCF)’ ) (Average \/4p)
, Mole. Stk. Press.
' WEt. inches Hg
Ve @5.49 (.629) (11%.< ) ( 9209 )= _79.09 ¢r/sec
( 30.577)3( 24,.98 )
' pate 2 G If,a?‘
[74
Time

]
Signature gj L B




l" |

Date

AA Se,a# 74

BAGHOUSE SAMPLING DATA

Operator -

Bushed

I

Baghouse No. 3
27.88

Sample No.

Bar. Pressure "Hg

Cell No. b Filfer No. D Orifice No. ' 3
Elapsed Time (min) Time P inch H,0 Orifice Temp. °F
0 /Y /0 GC. 1 280
10 /¥ 20 3.2 313
20 /¥ 30 49 32
30 ISYO 4.5 32)
40" /350 Y 2 323
50 /600 40 324
60 /610 3.2 326
R0 Tavs 3/6.7

Cel No. <

Filter No.

Q}_= 37.2 _ AcFm
X Orifice No. __./

Elapsed Time (min) Time P inch H-0 Orifice Temp. °F
0 | A YA N.% 296
-‘.10 /320 b. 5 290
20 /3 30 6.9 374
30 /S0 .0 308"
40 /IO . 301
50 /660 6.3 313
60 /640 6.2 318
' B 6.79 . 2976

Q"— = Iz 30 5‘AC.FM

ECOLOGY AUDITS, INC. ———)




Rv: 3.2¢43 Tas 3/5.4

Iﬁtegrated Orsat Analysis Results

(Gas Fractional Part)

Initial Final Average

o, /06 o, L, /2 co, _./07

02 ‘/5/3 02 ,/4/5/ 02 0/17‘@

]
i
—
BAGHOUSE SAMPLING DATA (continued)
| Cell No. 2 ) Filter No. <7 ' Orifice No. 4
Elapsed Time (min) Time P inch H,0 Orifice Temp. °F
0 - N0 N0 29%
10 1520 g/ 3/
) 20 /330 2.4 323
| 30 /S0 3.0 30
40 (TS0 2.9 319
50 /600 2.4 318
F 60 - /610 2. | Y f |

ECOLOGY AUDITS, INC. J

Al A . A o v e o




PRELIMIKARY Rom 5
ORSAT ANALYSIS RESULTS Kilw 3

pate _ 28 Seot 79

Time

Signature 7 ,}/
(4 -

Gas Fractionzl Part

co, 109
i 0, 14 b
co o
N, (745

Orsat fractional parts must sum to 1.00.

At least one preliminary Orsat analysis must be taken unless
reliable preliminary information is available from other sources,
If a preliminary Orsat is not taken, state how this preliminary
information was cbtained:

. PRELIMINARY
MOLECULAR WEIGET CALCULATIONS

This calculation of molecular weight is not required for gaseous

sampling.
Molecular
Weights Moisture Fraction7 Partial Mol. Wt.
H,0 (18). v v o . . [ L0)s L. Xl= /.36/
Dry -

Orsat Fraction Gas Fraction
o o wer [ ] e
02 (32) b ) . 72479 = 4,32
o (28 ¢ ) ) >
Noy (28) ( 7T ) L /9. 20

Molecular Weight of Stack GaS5 + v« o o « o o o o & Qqaé'D
(Sum of partial molecular weights)

Date /[ (’)?7"

—7
' o - S NS



Fetoaler =3
/el-l-—r{ £ 4 5
PRELIMINARY . =t
ORSAT ANALYSIS RESULTS ’é;Aal 53‘

Date é’é égﬂ / 25
Time - 5 FTO
Signature Z s '

Gas Fractional Part

coy 210
0 L
co 1 OOOD

N, Do

Orsat fractional parts must sum to 1.00.

At least one preliminary Orsat analysis must be taken unless
reliable preliminary information is available from other sources.
If a preliminary Crsat is not taken, state how this preliminary
information was obtained:

PRELIMINARY
MOLECULAR' WEIGHT CALCULATIONS

This calculation of molecular weight is not required for gaseous
sampling.

Molecular -
Weights Moisture Fraction-, Partial Mel, Wt.
H50 . .. ... [ YT = _/-36/
.. Dry |
Orsat Fraction Gas Fraction
o, (44) ( ,2.10 . ) 5.4/
T 0p (32) ¢ L0821 ) -ciqu = _2.926
co (28) ( ) )
N, (28) ( 708 ) /¥.325
Molecular Weight of Stack GaS « « v « v o + o « 30.65

(Sum of partial molecular weights)

Date /(2 Qc‘?ﬁ' 7

Signature 7 2/




PRELIMINARY VELOCITY DETERMINATICN

1f preliminary velocity is not determined by the following
procedure please state how preliminary velocity was determined.

/

Traverse Ap (inches H50)
Pt. I II 111 /\/,f/_,,, “*3 L S5
Date 2.(95-9d'
- - Szt -
Time )L7 5 N - . : ]
Lué37L For Preliminary Velecity Calculation,
L g 77 /744 : L-E’/_/7L/¥ Isokinetic Sampling:
2 /.ﬁq /7é0 7Yy /7#41. Uge i;lzulatordtg suzcrll tl:ﬁ sq'gar; r:gts
’ of a p's and divide this by e
3 /-05-/ 77/ . ?5-/711? number of Ap's. '
4 1.05/76 2 L03/ 7573 : o
4 Aver. =
s /06 76 23 /798 v y.oe
6 3 /7490 L8/ 700 wer VB = _ () = 45
” 7 ( )
7 : (units are inches Hy0 to the one
8 Tz 74 8 half power)
9 2. Obtain the pitot tube calibration
10 factor for the probe used. Probe
No. ) S Pitot Tube Calibration
11 Factor .8529 (Shewn in the
12 equation below as PICF)
. £4G
13 3. Calculate Absolute Stack Pressure: 723
Measured Stk. Press. oA
14 (gage)—~y3.7 - "H20
15 (Measured stack press. may be (+)
or (=))
16 Preliminary Atmo, Press. 27. 35’ "Hg
17 Stack pressure in inches of water
18 ~ (gage), times 0.07355, plus the
barometric pressure in inches
19 mercury equal to the absolute
20 stack pressure in inches of mercury:
= ( ) in.H,0 (,07355) + ( )in. g
22 = Stack Press. 2(-85% in. Hg '
23 ' .
4., Calculate average preliminary
24 . velocity, V, in feet per second
as shown below.
Stack Temp. °R)
V = (85.48) (PTCF) (Average \/4p)
Mole.] [ stk. Press.) :
\/ wt. inches Hg J
= 08./ ) : |
V= @5.49  (.§29) 2 ( 745 )= ft/sec
i )( )
Date
Time

Sionatuvre




PRELIMINARY MOISTURE DETERMINATI. : ,Q‘M s K,‘

1f preliminary moisture is not determined by the following
. procedure please state how preliminary moisture was determined:

CONDENSER MET&OD
Initial Meter Temp. Inlet /O9 outlet / O3

Final Meter Temp. Inlet /O3 outlet ] O A

Average Tmp. /O3 oy TM-= Average temp. + 460 = 5065 °r
FIRST IMPINGER SILICA.GEL_IMPINGER
Final wt. & 73.7 Final Wt. 570.4
| Initial We. (G7.3 " Initial Wt.§6G.0
6:4 ] 7 é‘
Total Gain, MWC 7.8 grams H20 ’

(Add the gains from both impingers to obtain total gain)

Pressure at Meter, PM, 2 7 3& inches Hg. (For purposes of this test,
PM is equal to atmospheric pressure since AH is very small.)

Dry Gas Meter Reading, Final 374 6O
Initial /4,852
Net Volume T 0iift3_

Corzected Volume (V)
Dry Gas Meter Calibration Factor, DGMCF _ADO/F

v = (Net Vol-) (DGMCF) = (5.045) (Locl ) = S$./40 fe3

(Mvic)  (1.339) liters .

Moisture Fraction= gm H30

(Mwe)  (1.339yliters (V)  (PM) (501.7) liters °R
- - ogmH | ¥ (™ " ££3 in. Hg

Moisture Fraction= ( 25 ) (1.339

s Y=g
_[( 78 (1.339)] + [ R (501.7)]

0.805¢ ‘ ‘

1 - (moisture fraction) = 1 - {.0768) = _ .9 L%44

|

Dry Gas Fraction

.. When the moisture determination experiment is repeated, use copies of this
B page for collecting data and recording results. If this is done, calculate
-* .. the averages: -

Average Moisture Fraction

e ———————

Average Dry Gas Fraction

pate D (o e, 29

€l akyye o’ L
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EA 795-09

APPENDIX F

Particulate Analysis Data




ft/cu- U&TL"'J“"“ —_ Lowe smae ;-MA—EYMEJR—JT;( - 795 -09

grawms
D047 32 | 0.5593 -
L!. 02083 33 {0,590y |
/.3938 34 I Q7596 |
0.7559
hqssé
D.2 974
0.-6%7/,
0,210
i /9732
l O.5503
/2 9.2402
—I 0.490219
1 03519
/ 0.2/59
_i 0.3355
l 0.3713
3' 08947
1 0.3 031
| ! 0l 597
J-i O.353¢4
~Y 0.2106
1 0.4173
,'1. 0.7839
20 07116 _
1 0.9971
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Chain of Custody

EA 795-09

ECOLOGY AUDITS, INC. —)




ECOLOGY AUDITS, INC.

Chain of Custody

i
"
|

Job Number ___795~ OF Date(s) Sampled 25'5'“;4'7 - 2880 7
Name _Lemeslen Lol No. of Tests 3 pe ]amr:j LN*‘H _
ation ﬂ'z.\.,,-.., ) / ] 7-‘)5 i

Unit Tested /39(7 foeot  # 4 2,3

l Sample Containers

'T_)escrigtion No. of Containers ‘ Remarks
Expnt Wash |
Ik Wash

I';inger No.

Impinger No. 2

" inger No.

Filter Container

—

—
bt ——
——

L2}

S—

De  pen gnod fn*-'v'-“-lp)"'ﬂ [ +2

on forofowse B 3

|

-

%-5 — B
Slnple No. ____ Recovered by: _1 (% Date: 2¢ Q:’E‘F—Time: — Location: 2 1l IS
Sample No. [ 3 Recovered by: 7 -~ Date: 17 $<2l Time: —  Location: Rj # |

:vale No Eg Recovered by: ) ﬁﬁ Date: 2914-&7Time: -~ Location:g}[ 7

inples Received by: / [ for Transport Date: 29 gL@.T?}rime: nHaT
. /
Samples Received at Lab by: ; _ , (_/Zsate: /G///M Time: /500

les Analyzed by: é’mw 797° Srnicd Date: /o/3/79  Time: /%00
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ECOLOGY AUDITS, INC.

Anélysis Request Form

Job Name [£d1€§/;xf :77;}

Date Sampled 25 Gual - 78 ,Q;M 75
= ,

Sampled By T[@-{’ # 0 /Zu;lmrv"

Special Instruction

SOURCE SAMPLES

Units Tested Parameters to be Analyzed
IBH hid 3 'E'V lLU\lGI‘:(

Rt #1 v
i

Impingers:
Gaseous  #1 #2 #3 #4 #5 Run. No. Unit No.

802 -

HyS

H, S04

NO

Cl

Other

AMBIENT AIR SAMPLES

Job Number 795-0%

Date Submitted / 2.7 79

Results Needed by

Analyzed by ey .Sk
/

Date Analysis Completed

1o/ ¥

No. Tests/Unit

S
3

Evaporate Front Half
Evaporate Back Half
Save Front Particulate
Save Back Particulate
Do Not Evaporate

Back Half But Save

_ # Samples # Samples
Hi-Vol Filter Weights 271 Metals Analysis:
NO, Samples Other:
S0, Samples Special Instructions: (Q¢5;;ﬂvéa¥ 7Y lﬂn{
HoS Samples " I 1 a0 et e Y Y R

Py T

ey ol C'Lé‘/l’ LRy F/“'l ? ‘(rw—u—-—- l'i‘i

¥ e -va,:]}‘ 1,w72~ /Z-:;//w\.< '

o



APPENDIX H

Resumes of Test Personnel
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MARTIN LOUIS ZINSITZ, Staci Sampling Engineer

Education

Technical

Eerrience

Professional

MembershiE

B.S. 1977, University of Texas, Austin, Texas, Chemical
Engineering major. Course training in process engi-
neering block: chemical reactor design, distillation,
chemical plant design, process analysis and simulation,
polymer science, polymer processing, and air pollution
control.

B.A. 1977, Abilene Christian Unlver51ty, Abilene, Texas,
Biblical Studles major.

u.s. Army; Communications Technical Control, 28 weeks,
1971.

Source sampling studies, responsible for the calibration
of equipment and technical report writing. Experienced
with most sampling equipment necessary to provide accu-
rate field testing services.

Two years technical experience in communications tech-
nical control: maintenance and quality control of voice
and teletype circuits over tropospheric scatter and
microwave systems.

American Institute of Chemical Engineers.

ECOLOGY AUDITS, INC, ———

MALT AC Ty 1 AWE MUARN TG t A, CACHED ‘ary




DAVID B. BUSHART, _§enior Environmental Field Technician

Education B.S., 1978, Stephen F. Austin State University,
Nacogdoches, Texas; Environmental Science
(emphasis in chemistry). Environmental Protection
Agency course training in source sampling for

particulates.

Technical

Experience Source and ambient air studies with analytical
laboratory analysis background in support of.
Internship with the City of Nacogdoches
Pollution Control Department. Work consisted
primarily with water analysis.

Professional ' ' :

Membership Air Pollution Control Association

ECOLOGY AUDITS, INC, ——————

DALLAS, TX - LAKE CHARALES, LA - CASPER, WY

R




the staff. He is assigned full-time to the source
sampling div%;ion.

TERRY L. ROE, Environmental Field Technician

Education Three years education in Civil Engineering at Austin
Community College and the University of Texas at
Austin.

Technical Since joining Ecology Audits, Inc., in 1978, Mr. Roe

Experience has worked extensively in the areas of stack sampling
and ambient air monitoring. He has participated in the
sampling of stacks of asphalt batch plants, power
plants and electrical component plants since joining

ECOLOGY AUDITS, INC. _

DALLAS TY . L AKE MUARIES | A - CAGPER Y






