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EXECUTIVE SUMMARY

A demonstration of the pushing emissions control system for B Battery operated at USS
Clairton Works was conducted on November 17 and 18, 1992, August 24, 1993, and
October 6, 1993. A containment shed controls the emissions which result from the pushing
operations from the B Battery ovens. Emissions from the containment shed are filtered
through a baghouse before exhausting to the atmosphere. The purpose of the test program
was to determine (1) the particulate matter emissions rate in the exhaust of the baghouse,
(2) the opacity of the plumes of the baghouse exhaust, and (3) the opacity of the plume
from the containment shed which resulted from the pushing of the coke. Emissions testing
was conducted during normal battery operations.

The results of the testing showed an average particulate matter emissions rate of 4.48
pounds per hour, while the allowable emissions rate is 4.49 pounds per hour. No visible
emissions were observed from any of the baghouse stacks during the test program. During
the test program, the opacity of the plume from the containment shed was greater than or
equal to 20 percent twice on November 18, 1992 and six times on August 24, 1993.
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1.0 INTRODUCTION

As required by Paragraph V.A.(S)(f) of the amended Mon Valley Consent Decree, a
demonstration of the pushing emissions control system for B Battery operated at USS
Clairton Works, Clairton, Pennsylvania, was conducted on November 17 and 18, 1992,
August 24, 1993, and October 6, 1993. A containment shed controls the emissions which
result from the pushing operations from the B Battery ovens. Emissions from the
containment shed are filtered through a baghouse before exhausting to the atmosphere.
The purpose of the test program was to determine (1) the particulate matter emissions rate
in the exhaust of the baghouse, (2) the opacity of the plumes of the baghouse exhaust, and
(3) the opacity of the plume from the containment shed which resulted from the pushing of
the coke. Emissions testing was conducted during periods of normal battery operations.

The field work activities were completed by Chester Environmental. All test procedures
were witnessed by Phil Lawrence from the Allegheny County Health Department -
Department of Air Quality (DAQ).

USS Clairton Works
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20 METHODOLOGIES

A test protocol was prepared by Chester Environmental and submitted to DAQ prior to
the execution of the test program. A copy of the test protocol can be found in Appendix A.
Specific methodologies employed in the test program are described below.

The baghouse includes fourteen 48-inch diameter exhaust stacks. Emissions are exhausted
through twelve of the fourteen stacks at any particular time. In accordance with EPA
Method 5D (40 CFR 60 Appendix A) and Chapter 20 of the DAQ Source Testing Manual,
the emissions from the twelve exhausting stacks were sampled. Initially, one two-hour test
was completed on each of the twelve operational stacks in November 1992, with eight stack
tests completed on November 17, 1992, and four stack tests completed on November 18,
1992.

The traverse for each stack included 24 traverse points as calculated from EPA Method 1.
Sampling was conducted on each stack through two sampling ports which were separated
by 90 degrees in the same horizontal plane.

In accordance with EPA Method 2, exhaust gas velocities and volumetric flow rates were
determined using a calibrated S type pitot tube. Positive and negative pitot lines were leak-
checked at the beginning and end of each test run. Gas velocity differential pressures along
with stack gas temperatures were recorded at each sampling point.

Gas concentrations of carbon dioxide (CO,), oxygen (O5), and nitrogen (N,, by difference)
were determined with the use of Fyrite apparatus as specified by EPA Method 3. Gas
concentrations were used to obtain molecular weight of the process gas on a dry basis.

Percent moisture content, by volume, of the exhaust gas was determined by measuring the
weight gain of the four sample train impingers in accordance with EPA Method 4.

Particulate matter sampling was performed in accordance with EPA Method 5D, Chapter
20 of the DAQ Source Testing Manual, and Sections 139.11 and 139.12 of the Pennsylvania
Department of Environmental Resources (PA DER) Source Testing Manual (Revision

USS Clairton Works
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Number 1, January 1983). Each two hour stack test was designed to sample a minimum of
50 dry standard cubic feet of exhaust gas.

Clean up of the sampling train included separate water and acetone rinses of both the
front-half and back-half components. The water soluble and water insoluble portions of
the front-half of the sampling train were determined as a total; that is, the water rinse was
not filtered to determine soluble and insoluble fractions. Front-half acetone and water
rinses were evaporated to dryness, desiccated, and weighed to a constant weight. The
water soluble and water insoluble portions of the back-half were determined separately in
accordance with Section 139.12 of the PA DER Source Testing Manual. The back-half
water rinses and first three impinger solutions were combined and then filtered under
suction through a preweighed 0.22 micrometer membrane filter. The filter used to capture
the insoluble material was dried, desiccated, and weighed to a constant weight. The
filtrate, or remaining water from the extraction process, was then evaporated to dryness,
desiccated, and weighed to a constant weight. Back-half acetone rinses were evaporated to
dryness, desiccated, and weighed to a constant weight. Sample train filters were desiccated
for 24 hours, and particulate matter weight was determined gravimetrically. Rinse residue
weights and filter weights were measured to the nearest 0.1 mg. One acetone blank and
one deionized distilled water blank was prepared in the same manner as the test sample
rinses. The blank residue weights were subtracted from the test sample residue weights.
After blank correction, front-half water and acetone rinse residue weights, sample train
filter weights, and back-half water insoluble filter weights were used to determine total
particulate matter catch.

All plume opacity determinations were performed in accordance with EPA Method 9 and
Section F of Chapter 18 of the DAQ Source Testing Manual. At the onset of a push from
an oven in B Battery, the following data were determined and recorded: (1) the area of
any emissions from the containment shed, (2) the maximum plume opacity, (3) the length
of time (in seconds) when the plume opacity was greater than or equal to 20 percent.
Visible emissions from the baghouse stacks were recorded continuously during the test
program.

ENVIRONMENTAL
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3.0 RESULTS

All testing was performed during periods of normal plant operation. The results from the
testing completed in November 1992 have been summarized in Table 1. The total
particulate matter emissions rate was obtained by summing the emissions rate from each
stack. The total particulate matter emissions rate was 5.00 pounds per hour (Ib /hr).

The allowable particulate matter emissions rate is equal to 0.040 Ib per ton of coke pushed
(Lowest Allowable Emissions Rate - LAER - Standard). This standard can be converted to
a mass emissions rate in units Ib/hr by knowing the number of tons of coke per push and
the average pushing rate. For B Battery, there are 25.1 tons of coke per push. On
November 17 and 18, 1992, the average pushing rate was 4.43 pushes per hour. Therefore,
the allowable particulate matter emissions rate is equal to (0.040 Ib / ton coke pushed) x
(25.1 tons coke pushed / oven) x (4.43 ovens pushed / hour), or 4.45 Ib/hr. The average
particulate matter emissions rate determined in November 1992 was greater than the
allowable emissions rate.

These results were presented to DAQ by USS and Chester in March 1993. Following their
review, DAQ noted that the emission rates from Modules 4 and 7 were high in comparison
with the emission rates from the other modules, and that the emissions from these two
modules were largely responsible for the total measured emissions rate to be greater than
the allowable emissions rate. DAQ decided that the results from the test program would
be acceptable if the following conditions were satisfied:

1. USS inspected and, if necessary, instituted repairs to Modules 4 and 7,

2. Following inspection and any necessary repair, emissions testing from Modules 4
and 7 was repeated;

3. Emissions testing from the two modules which were idle on November 17 and 18,
1992 (Modules 2 and 8) was also conducted in a manner similar to the testing of the
other modules; and

USS Clairton Works
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4, The results from (i) the testing completed in November 1992 excluding the results
from Modules 4 and 7, (ii) the retest of Modules 4 and 7, and (iii) the testing of
Modules 2 and 8 showed compliance with the LAER standard.

The additional mass and visible emissions testing of Modules 2, 4, 7, and 8 was completed
on August 24, 1993. Following the gravimetric analysis of the collected samples, Chester
noticed unusual results from the samples collected from Module 2. The particulate catches
by the sample train components are listed below:

Particulate
Sample Train Component Catch (g)
Filter 0.0000
Water Soluble Portion of Front Half 0.0518
Water Soluble Portion of Back Half 0.0069
Water Insoluble Portion of Back Half 0.0016

It has been Chester's experience that it is very unlikely scenario to collect 51.8 mg of
material in the probe rinse and no material on the particulate filter. Chester believes that
contamination of this sample occurred, although Chester is not certain of the mechanism or
the timing of this event.

As such, a retest of Module 2 was completed on October 6, 1993 in accordance with the
procedures used during the previous testing efforts. The results from the most recent
round of testing have been summarized in Table 2. As before, the total particulate matter
emissions rate was obtained by summing the emissions rate from each stack. The total
particulate matter emissions rate from 14 exhausting stacks was 5.23 1b/hr. Since only 12 of
the 14 stacks are operational at any particular time, the emission rate scaled to reflect
normal operations would be equal to (12/14) * 5.23 Ib/hr, or 4.48 Ib/hr.

As before, the LAER standard is equal to 0.040 1b / ton coke pushed. On November 17
and 18, 1992, August 24, 1993, and October 6, 1993, the average pushing rate was 4.47
pushes per hour. Therefore, the allowable particulate matter emissions rate is equal to |
(0.040 1b / ton coke pushed) x (25.1 tons coke pushed / oven) x (4.47 ovens pushed / hour),
or 449 lb/hr. The average particulate matter emissions rate determined in this test
program is less than the allowable emissions rate.

USS Clairton Works
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Tables 1 and 2 also list other pertinent stack and sampling parameters including the
exhaust gas flow rate in units of actual cubic feet per minute (acfm), standard cubic feet per
minute (scfm), and dry standard cubic feet per minute (dscfm), moisture content of the
exhaust gas, exhaust gas temperature, gas volume sampled for each test (dscf), and the
isokinetics value for each test. The isokinetics value is equal to the ratio of the average
linear gas velocity sampled through the probe nozzle to the average exhaust gas velocity.
An isokinetics value between 90 percent and 110 percent is considered acceptable. One of
the isokinetics values was very slightly above the acceptable range of values. Actual test
sampling times have also been included in Tables 1 and 2.

The plume opacity data has been summarized in Table 3. No visible emissions were
observed from any of the baghouse stacks during the test program. During the test
program, the opacity of the plume from the containment shed was greater than or equal to
20 percent twice on November 18, 1992 and six times on August 24, 1993.

Copies of the mass emissions field data sheets can be found in Appendix A. Copies of the
visible emissions field data sheets can be found in Appendix B. Copies of the plant
operational data for each day of the test program for B Battery can be found in Appendix

C. The analytical results and emissions calculations for each test can be found in Appendix
D.

All sampling equipment was calibrated and operated in accordance with EPA Methods 1
through 5. Copies of the pre-test calibration results, post-test calibration results, and
results of an audit of the control boxes conducted with a critical orifice provided by DAQ
can be found in Appendix A. The post test calibrations of the control boxes used in
November 1992 on Modules 3, 5, 7, 9, 12, and 13 yielded average dry gas meter coefficients
which differed by more than five percent from the dry gas meter coefficients determined
- during the initial three point calibrations of the control boxes. Therefore, in accordance
with EPA Method 5, the lower gas meter coefficients were used in the emissions
calculations.

USS Clairton Works
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Module Number 1
Test Number CLR-M!-1
Test Date 11-17-92
Mass Emission Rate
and Concentration
Particulate Matter (b/hr) 0.28
(gr/dscf) 0.0009
Stack Conditions
Flow Rate (acfm) 39200
(scfm) 36700
(dscfm) 36400
Temperature °F 92
Moisture Content (%) 0.7
Sampling Conditions
Test times 0905
to 1005
1015
to 1115
Sampling Time (minutes) 120
Sample Volume (dscf) 88.667
Isokinetics (%) 101.9

USS Clairton Works

USS CLAIRTON WORKS

CLAIRTON, PA

TABLE 1

B BATTERY BAGHOUSE
PARTICULATE MATTER EMISSIONS DATA - NOVEMBER 1992

3 4 5 6 7 9
CLR-M3-1 CLR-M4-1 CLR-M5-1 CLR-M6-1 CLR-M7-1 CLR-M9-1
11-17-92 11-17-92 11-17.92 11-18-92 11-18-92 11-17-92
0.30 1.02 0.26 0.33 1.09 0.31
0.0019 0.0033 0.0010 0.0011 0.0033 0.0011
20100 39600 32700 38300 41800 35400
18800 36500 30300 35400 38900 33100
18700 36100 30000 35000 38500 32800
93 100 97 102 99 93
0.7 1.1 1.0 1.1 1.1 0.8
0905 1405 1405 0855 0855 0905
to 1005 to 1505 to 1505 to 0955 to 0955 to 1005
1015 1520 1520 1010 1010 1015
to 1115 to 1620 to 1620 to 1110 to 1110 to 1115
120 120 120 120 120 120
48.879 83.147 75.931 83.594 93.293 87.480
109.8 96.6 106.0 100.1 101.7 934
-7- 300195-01 12/93
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Module Number
Test Number
Test Date

Mass Emission Rate
and Concentration

Particulate Matter (Ib/hr)
(gr/dscf)

Stack Conditions

Flow Rate (acfm)
(scfm)
(dscfm)

Temperature °F)

Moisture Content (%)

Sampling Conditions

Test times

Sampling Time (minutes)

Sample Volume (dscf)

Isokinetics (%)

USS Clairton Works

10
CLR-M10-1
11-17-92

0.44
0.0014

39200
36800
36500
90
0.7

0905
to 1005

1015
to 1115

120
90.979
101.5

USS CLAIRTON WORKS

CLAIRTON, PA

TABLE 1

B BATTERY BAGHOUSE
PARTICULATE MATTER EMISSIONS DATA - NOVEMBER 1992

11 12 13
LR-M11-1 CLR-M12-1 CLR-M13-1
11-17-92 11-17-92 11-18-92
0.31 0.20 0.21
0.0021 0.0015 0.0009
18600 16400 29400
17500 15400 27600
17300 15200 27300
90 91 94

1.0 1.1 1.2

1405 1405 0855

to 1505 to 1505 to 0955
1520 1620 1010

to 1620 to 1720 to 1110
120 120 120
45.602 39.864 73.317
107.5 91.8 94.2

8-

14 Total

CLR-M14-1

11-18-92

0.25
0.0016

5.00

20100
18800
18600
97
1.1

370800
345800
342400

0855
to 0955

1010
to 1110

120
50.347
110.3

300195-01 12/93
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Module Number
Test Number
Test Date

Mass Emission Rate
and Concentration
Particulate Matter

Stack Conditions
Flow Rate

Temperature
Moisture Content

Sampling Conditions

Test times

Sampling Time
Sample Volume
Isokinetics

USS Clairton Works

(b/hr)
(gr/dscf)

(acfm)
(scfm)
(dscfm)
(°F)
(%)

(minutes)
(dscf)
(%)

1
CLR-M1-1
11-17-92

0.28
0.0009

39200
36700
36400
92
0.7

to 1005

1015
to 1115

120
88.667
101.9

PARTICULATE MATTER EMISSIONS DATA - ALL MODULES

USS CLAIRTON WORKS

CLAIRTON, PA

TABLE 2

B BATTERY BAGHOUSE

2 3
CLR-M2-3 CLR-M3-1
10-6-93  11-17-92
0.62 0.30
0.0030 0.0019
26100 20100
24200 18800
23%00 18700
108 93

1.1 0.7
1120 0905
to 1220 to 1005
1235 1015
to 1335 to 1115
120 120
59.563 48.879
94.5 109.8
9

4 5
CLR-M4-2 CLR-MS5-1
8-24-93  11-1792
0.69 0.26
0.0029 0.0010
32000 32700
28300 30300
27600 30000
126 97
2.5 1.0
0937 1405
to 1037 to 1508
1043 1520

to 1143 to 1620
120 120
57.074 75.931
104.5 106.0

\

6

7 8

CLR-M6-1 CLR-M7-2 CLR-MS8-2

11-18-92 8-24-93 8-24.93
0.33 0.56 0.47
0.0011 0.0024 0.0019
38300 32200 33700
35400 28200 29700
35000 27400 28800
102 133 129
1.1 2.8 2.9
0855 1225 1225
to 0955 to 1325 to 1325
1010 1332 1330
to 1110 to 1432 to 1430
120 120 120
83.594 54.555 50.829
100.1 100.8 103.2
300195-01 12/93
CHESTER
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Module Number
Test Number
Test Date

Mass Emission Rate
and Concentration

Particulate Matter (Ib/hr)
(gr/dsch)

Stack Conditions

Flow Rate (acfm)
(scfm)
(dscfm)

Temperature (°F)

Moisture Content (%)

Sampling Conditions

Test times

Sampling Time (minutes)

Sample Volume (dscf)

Isokinetics (%)

USS Clairton Works

9

CLR-M9-1
11-17-92

0.31

0.0011

35400
33100
32800
93
0.8

0905

to 1005

1015

to 1115

120

87.480

934

USS CLAIRTON WORKS
CLAIRTON, PA

TABLE 2

B BATTERY BAGHOUSE

PARTICULATE MATTER EMISSIONS DATA - ALL MODULES

10
CLR-M10-1
11-17-92

0.4
0.0014

39200
36800
36500

0.7

to 1005

1015
to 1115

120
90.979
101.5

11 12 13 14 Total
CLR-M11-1 CLR-MI2-1 CLR-MI3-1 CLR-M4-1
11-17-92 11-17-92 11-18-92 11-18-92
0.31 0.20 0.21 0.25 523
0.0021 0.0015 0.0009 0.0016
18600 16400 29400 20100 413400
17500 15400 27600 18800 380800
17300 15200 27300 18600 375500
90 91 94 97
1.0 1.1 1.2 1.1
1405 1405 08s5 0855
to 1505 to 1505 to 0955 to 0955
1520 1620 1010 1010
to 1620 to 1720 to 1110 to 1110
120 120 120 120
45.602 39.364 73.317 50.347
107.5 91.8 94.2 110.3

-10-
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USS CLAIRTON WORKS
CLAIRTON, PA

TABLE 3

B-BATTERY BAGHOUSE
VISIBLE EMISSIONS DATA SUMMARY

Baghouse Stacks

Observation Number of Greatest
Date Observations Opacity (%)

11-17-92 1372 0
11-18-92 644 0
8-24-93 1200 0
10-6-93 588 0
Shed

Number of Average
Observations Time with
Observation Number of with Opacity  Opacity
Date Observations >=20% > 20% (sec)

11-17-92 23 0 0
11-18-92 8 2 9
8-24-93 19 6 28
10-6-93 . 9 0 0
USS Clairton Works -11- 300195-01 12/93
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COMPLIANCE DEMONSTRATION
B BATTERY BAGHOUSE

USS CLAIRTON WORKS
CLAIRTON, PENNSYLVANIA

APPENDIX A

TEST PROTOCOL, MASS EMISSIONS FIELD DATA SHEETS,
CALIBRATION RESULTS



COMPLIANCE TEST PROTOCOL
B BATTERY
PUSHING EMISSIONS CONTROL SYSTEM

Prepared for:

USS CLAIRTON WORKS
CLAIRTON, PA

Prepared by:

KEYSTONE ENVIRONMENTAL RESOURCES
3000 TECH CENTER DRIVE
MONROEVILLE, PA 15146

PROJECT NUMBER: 300195-01

OCTOBER 1992



As required by the amended Mon Valley Consent Decree (Paragraph V.A. (5)()), a
compliance demonstration will be conducted on the baghouse which controls the pushing
emissions from B Battery operated at the USS Clairton Works. The purpose of this testing
is to (1) determine the particulate matter emissions rates and concentrations from the
exhaust stacks of the baghouse, (2) compare the measured particulate matter emissions
rate with the allowable particulate matter emissions rate, (3) determine the presence of
visible emissions from the baghouse exhaust stacks, and (4) measure the opacity of the
plumes from the containment shed which result from the pushing of the coke. The two day
test program will be performed during periods of normal plant production and operation.

Test procedures for this compliance demonstration will be performed in accordance with
EPA Stationary Source Sampling Methods 1 through 4 and 5D, requirements set forth in
Chapter 6, Chapter 18 (Section F), and Chapter 20 of the Allegheny County Health
Department Bureau of Air Pollution Control (BAPC) Source Testing Manual, and Sections
139.11 and 139.12 of the Pennsylvania Department of Environmental Resources (PA DER)
Source Testing Manual (Revision Number 1, January 1983).

The baghouse exhausts through fourteen individual stacks. Each stack has an internal
diameter of 48 inches. Each diametral traverse of the stack will include 12 traverse points
as calculated by EPA Stationary Source Sampling Method 1. Sampling will be conducted
along 2 traverses, or 24 traverse points, with each point sampled for the 5 minutes, thus
bringing the total sampling time to 2 hours for each exhaust stack. Sampling will be
conducted through 2 sampling ports which are separated by 90° in the same horizontal
plane. In accordance with EPA Method 5D, twelve of the fourteen exhaust stacks will be
tested. Also, in accordance with Chapter 20 of the Allegheny County BAPC Source
Testing Manual, a single test run will be performed for each of the twelve stacks. A
schematic diagram of the stack and traverse points is presented in Figure 1.

In accordance with EPA Method 2, velocities and volumetric flow rates of the exhaust gas
will be determined using a calibrated S type pitot tube. Positive and negative pitot lines
will be leak-checked at the beginning and end of each test run. Gas velocity differential
pressures along with stack gas temperatures will be recorded at each traverse point. Static
pressure of the exhaust gas stream will be measured with the same pitot tube.

ENVIRONMENTAL RESOURCES. ING.
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During each test, gas concentrations of carbon dioxide (CO,), oxygen (O), and nitrogen
(N2, by difference), will be determined with the use of a Bacharach "Fyrite" apparatus as
specified by EPA Method 3. Gas concentrations will be used to obtain molecular weight of
the exhaust gas on a dry basis.

Percent moisture content, by volume, of the exhaust gas will determined by measuring the
weight gain of the four sample train impingers in accordance with EPA Method 4.

As specified by EPA Method 5D, each sample train will be assembled as required by the
method, leak-checked on site at the beginning and end of each test run, and operated so
that isokinetic conditions are maintained. A minimum of 50 dry standard cubic feet will be
sampled as required by Section 139.12 (4) of the PA DER Source Testing Manual. Clean
up of the sampling train will include a water rinse followed by an acetone rinse of both the
front-half and back-half components of the sample train, as per PA DER particulate matter
test method requirements. The water soluble and water insoluble portions of the front-half
of the sampling train will be determined as a total; that is, the water rinse will not be
filtered to determine soluble and insoluble portions. However, the water soluble and water
insoluble portions of the back-half will be determined separately in accordance with
Section 139.12 of the PA DER Source Testing Manual. The water contained in the first
three impingers and back-half water rinses will be filtered under suction through a
preweighed 0.22 micrometer porosity filter. The filter used to capture the insoluble
material will be dried, desiccated, and weighed to a constant weight. Front-half acetone
and water rinses and back-half acetone and water soluble rinses will be evaporated to
dryness, desiccated, and weighed to a constant weight. Sample train filters will be
desiccated for 24 hours, and particulate matter weight will be determined gravimetrically.
Rinse residue weights and filter weights will be measured to the nearest 0.1 milligram. One
acetone blank and one deionized, distilled water blank will be prepared in the same
manner as the test sample rinses. The blank weights will be subtracted from the test
sample weights. After blank correction, front-half water and acetone residue weights,
sample filter weights, and back-half water insoluble filter weights will added together to
determine total particulate matter catch.

All visible emissions determinations from the baghouse exhaust stacks and pushing control
shed will be performed in accordance with EPA Stationary Source Sampling Method 9 and

ENVIRONMENTAL RENSOURCES. INC.
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BAPC Method 18F. Visible emissions from the exhausts stacks will be recorded for the
duration of all particulate matter sampling periods. All plume opacity measurements will
also be performed in accordance with EPA Method 9 and BAPC Method 18F. During the
measurement of visible emissions from the containment shed which result from the pushing
of coke, the maximum plume opacity and length of time (in seconds) when the plume
opacity is greater than or equal to 20 percent will be recorded.

A report summarizing the compliance test program will be submitted within 60 days
following completion of field work. The report will describe test methodologies utilized
and present a textual and tabular summary of the emissions results and related sampling
information. Copies of operational data will be included in the report to verify that all
testing was performed during periods of normal plant operation. Also incorporated into
the report will be copies of the pre-test calibration results, post-test calibration results, the
results of an audit conducted with a critical orifice provided by the BAPC, field data sheets
for the particulate matter sampling and visible emissions determinations, computer-
generated emissions calculations, and analytical results for each test.
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GFOMETRIC PITOT CALIBRATION

Calipes #__XE£F-I7 Probe ¥___ 5"/
Precheck V4 Date: 24393
Post Check : Imua.ls:_m
= 1.0
(D """'_!"'-"'x ° > al, al=<l(
4
~ ..
o DI
_.._._."_o" g:= O
+ W
Flaw F-_f03/

»=_M_Z 3=<0.1250" (= Fraw ¥)

Ve g0/  V=<003125(v:F PeE

W= ©O.FA w0
x= 0.9/3 X 20750

(3A4" using 1/2" aozzle)
Y= _¢&-900 Y>3.0

1 _ = - e :t :,’a.so % |,. =m0 7o

Ti 3 _P; . °: u !Lm 0, D,=_S:325 Dt>..1875.

® i M € : — 4
g e Z

SIL ™ 5‘7;:! rmt D,
\

ﬁ

( K 6 LxXPRESSED N 3&6(1.{;

G,

]
!
g dx, : YR L ATET tYa _D

— RISeMuiRL ileadu X

Lan B¢ AL

e e - — o ——



GEOMETRIC PITOT CALIBRATION

Caliper #_X& < - 57 Probe 5~/
Precheck Date: CP—o,-93
Post Check — Inidials: 2.2
! d=__ 40
0 - ~3a ‘ > al, a% = <10°
-3¢ ea
- Bl = zﬂ‘
@ Feo! T BLBL=<S
-5 P
Flaw F=_ /03
Q@ p=_0/7¥ p=g01250"(y: Fow?)
v=_0.026/ V = 0.03125%(v+ F A~ )
W = '3/2 W_>_0.’
x= 81 X>0.750"

(3R° using 1727 nozzie)

Y= . © Y>3.0°

4 . 1050, @ <1.500
¢ 14 = 2/ 19"
g n ’: . " yA Z>20
8 Di=___-375  D;>.1875

2100, <& <2.00 0,

N s
S -

SJL Troe simT e Gl)

o L—r—,

e~

SR K IR

' oPERING
l .,
8 2, 4 Y s RTeY Ty - ; :
) pS Ap TYP¢ § PITOT TC
i 21 eMaiNi i el llﬂgu!ll:&ll
LA B¢ MITL( ’ - K W
. - N LITt e\ _L




CEQOMETRIC PITOT CA LIBRATION
Caliper # xc.g-,zz Probe #:__ 5" 3
Prechectk Date: Yoo
Post Check Inuwials: %

"_3____\

. 2. O al, a=<]0e
e \
B BZ = <Se
32=_3.0° —
F= 0.85%% "

”=_OAL& }=50,1250'(y: FranY)
Veo./25 V = 003125 (vs F e ]
w=0.423 w0

X=90-796  x307%°

(347 using 1/2° nozzle)
: Y= &S00 Y2300
1.08 !‘ d’d.SO Ut 2. 2./ 2020
| JRE ]
| I | .
2.10 0, < <1.00 0, D= 0377  D;>.1875

T
hYOCIAL ! !Z:

g sy

Y vt sriret nex

t
1
!

8 > 4 rYeg L ATSY Tye D '
* i

R BedmaiNL ey X

LAPR. 2 I {




GEOMETRIC PITOT CALIBRATION

Caliper #__ X5+ <9 Prode ¥ 4 %
Precheck Daze- o9-0, 03
Post Check [l Inutials: »

;.-——._ al= 3.0‘
0 —-—‘34} L ogs > al, a2 = <100
== >

-
G -~ 8l /.0
J —-—-—-—-‘ '\ <. .
- __?___:_Ov gie_30 0 PhB=S
FLDW F= .\2?£. V7
@ ”z——'i p=<01250" (w= FrnY)
V=275 V = 003125 (v F B €)
W= 0-373 wzo'
X=___-766 X>0.750"
(34" using 1/2° nozzle)
. Y= (.©O Y>3.0°
.3{ - = - P,\. 1,08 :z d’d.so % |,. o2 rons
M — (R .
: 4 BEEERY) nt d .00 0, Di=_-37% D, >.1875

M

b =€ S

c

e | N c--

s

( Kl O &xPRESSED N 316{&.{:)

3

&
&' 3 rYe s RTOY tem D TY#C § PITOT RBE
p (PAK ¥ Y. PRI} SRy Fyl7. v X [PACT PRESSURE

LASEn. B¢ ML { . B
' LIt roeatngl i _L




GEOMETRIC PITOT CALIBRATION

Caiiper #_XEE9 Probe r__S5" 3
Precheck Dae -57.93
Post Check i trutials: _@,)/}
, -
d=_ 2 @
“ > al, a?=<10°

2:= (@)

4

1= [O

B \‘\/ B! B:'—'d"
R B2,

8:=_ /0
F=_ 72 ”
n=_0£_3_3_l’_ p=<01250" (w: FronY)
V=2 /v =<003125(ve F PnE)
= 0.-276 w30
X=_f. 290 X >0.750
(34" using 172" nozzle)
Y= & S Y230
LKA o 206F 7>
. 2807
2.10 :: «t':s.oo 0, b= 0. 275  D>.18%S

0
A
]

( K! e LxPRESSED N 3&6(&3)

]
: !
g D : Yoy L ATEY TV _D

{ .av:.unuuu..-n.uau

m.‘m( . -
' <t enaci i

1
e s




GEOMETRIC PITOT CALIBRATI
Caliper # XLF'57 Probe # 5.vY

Precheck L Date: R X
Post Check Initials:
T e

Qé a\.' = 2'0 _—
/ -]

pe @  p=501250"(w: FTNT)
Va_0.0A V = <0.031257(v+ F e @) i

i

x=ofo/ = x201%0

(3A4" using 1/2° nozzle)
Y=_ &.0C0 Y>3.0
S A —'; Los e @500 | o o s
c— T A
: 2000, A4 Q000 D=_o:32RA  D;>.87s

N
nEvecan | 1 Z

| M
T

B. | SII ms’n‘m:‘nu C‘D -

e
( Kie LXPRESSED N 3&6&1_{3)

S

g > ¢ Tl _‘D TYse 3 FITOT TUB(
— IS eUta Nl ey IS PRESSURE
I 1 [- 42 1) 1
LA B¢ MAIN( . . W
: D2 T8 21 H K ..&—

i wer mem—— o wm——— e mee . - - - _—



GEQMETRIC PITOT CALIBRATION

Caliper #_XEF- 59 Probe #: sz 2/
Precheck Daue:__©2-0/-9>
Post Check Lo lnitals: 2 0
i O
, _> 2, 2= <100
azs 2.6
Bl = Zrd’ -
R \> B!, B2, = <50
F= _?A’é/ 17
p=_ 0O B=<0.1250"(w= Fran ¥)
Va 020 V = <0.03125% (v F T €)

W=_ .35 w30
X=_ KO X20.750"

(3447 using 172" nozzle)
. Ya__6.0 Y23.0°
* B R R % |, 0 e
0 A A
4L — ’A ] P' ]
: P .10 't d <3.0 Ot Dy=__.37 D, >.1875

—————

| STATIC MESSURE
*UiK
!
8 ey z 2 SUIIRIT _D TYPE § AITOT TUBE
. R VeMuUINY, ' laVu [PACT PRESSURE
LAER B¢ WAL { . . W
' ITL reevimgy_i _L




COMPLIANCE DEMONSTRATION
B BATTERY BAGHOUSE

USS CLAIRTON WORKS
CLAIRTON, PENNSYLVANIA

APPENDIX B
VISIBLE EMISSIONS FIELD DATA SHEETS
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VISIBLE EMISSIONS OBSERVATIONS FORM A6 Wouvse K&AOmee

OBSERVER: BLfw /a7 748

WTE: //-/7-TF

Froc.

FACILITY: Ui S X CLAIRTPN

OBSERVATION: START TIME: 7720
END TINE: /2Z00
OBSERVATION POINT:

SovTy pFE LKA Hoose
Roaowgy

SOURCE: BAHo Movse g
BATT7ERyY

DISTANCE: 75 ~7.

DIRECTION FROM: So y 74 .
HEIGHT: /02 7.

WIND:

SPEED: S /ST M L4
DIRECTION: S , e«
TEWPERATURE: /72
SKY CONDITION: Clovoy
BACKGROUND: A6 o+ S AN

COLOR OF EMISSION: ___________
TOTAL Mo, OF READINGS: 2 &0
No. READINGS )= 202___
MNo. READINGS = 601____
GREATEST DPACITY: —

tRew: B FOREMAN: DA VE
M copnlE

COMENTS: 3= B AT T ERY
ARG HOvSE REALING s

- BATTERY

. sw=x
ﬁ{

Ol ol o o wi{Cloy ol O
8 el K< () wi{idloliol o
Y B 4R 2 =) Rn{2O012c] O
sl-leotolo 5|l olaoleolo
Ay C p 1o\ HUITZ 1210 | O
s| ~ cCl ol S{io|lolol o
slglClelo nlojlolaolo
1o 2 loleo vniololol o
slolelolo Blololo|l o
slol 8 |lo 10O wiololecl o
wleelZ2l1010 wjlocl|lolo| C
1| o O\ rm o TR E-R K= *
ploeltojol 2{Cloleol o
3lojloleold cslololole
wjlojleoleojo Wi\ 2101 ¢
s|logltolo | o slialol ol 2
wlnontlolole ulplolol o
i (o210 il ctelclie
w{ o101} 0o z wlioleolocl O
wl=ztoles 2 wlslolel 2
i el K= I 5| 2l otol 2o
{21010 | O 51 Olol ol
nld {p 10 o nicoclole!l o
sl Z2loilol o ss{ oyt ct &
walo 101 2y ¢ TR =S =l = =
xin0 lcl1 2] ¢ 5ol olol o
w2 101610 w{ol ot 2 o
N1z o Le] 0 5717 o (O &
{0 {clol o ei{irlolcio
xl2lelole s{clololo

s
;



OBSERVER: /S E /16 /IAY

WTE: //~/7-F2

FACILITY: U, S. ¥ € LA 1770w

OBSERVATION:START TINE: /2 o0
END TIME: 1/ 00
OBSERVATION POINT:

Sovry oF _LBARS6HKouseE
RoapwA Yy

SOURCE: soG Houvss &8
SpY7eny

DISTANCE: 7S, F 7,

- ———— s

WEIGHT: S e A 7.

WIND:

S, wv
DIRECTION: S, &/

TENPERATURE: 45 °

SXY COMDITION: {Zoup
BACKEROUND: /L 6. & :1(/_./

SPEED: 1S Py

READING CONDITIONS: ~000
COLOK OF ENISSION: _________ -
TOTAL No. OF READINSS: 2 &0
No. READINGS = 201______ -
No. READINGS ‘= 601 ___
GREATEST OPACITY:______
crew: 8 FoRemaN: O vE
MEcoRKLE
COMENTS: B~ BATTINY
R touse LENMihe

A

VISIBLE EMISSIONS OBSERVATIONS FORM

PRCe& ++ -

g6 Hovse KEBLNE ¢
G 35TTEY

— e
ETXTTSEESTRY
49101 ClCl| O wi{ocloy1el o
1tleoe{o{ol o n{ol ot ol ©
2{0{oloto Rlolololo]
s{2 ol e slololele
s{tol1lo1cle Hulololtolo
slololol O s|lolol olo]
slo tolo e wliolololo
111 etel o nifololol o
gl 2lcocloelo Blolololo |
sfolololo wlolololo!
ploleclfl o wlolaololc
n| =112 wloleolol O
plZitol 21 & wlioillcec]e
Bl eylo glotltclOl 0
wlo{ojoyo ulD{cio| o
slol ol ol o slololc | o
wloleolecle wlo| 21l c
nltol 2latl 2 viololol o
plcytelol o wl- {18\ T
n!| el ot 2 wlclzlcl o
2wl 111 & il | ol O
nlololtel O ss{ - 21T
2|20 12412 niolololo
ni21olaol o sslolcli2olic
njlo1o01 24 2 saliololole
xi~ 1ol el e s{io (o121
rliolololo s{ol{lotoct o
710101010 {2l
2lpol O0lo]| © wl{c|2{21 <
x| |olo| 2@ s{c 2121 =

(=

v



VISIBLE EMISSIONS OBSERVATIONS FORM /924G Movs €
LEBL /N ES Lo LEPITUY

—
OBSERVER: /2 &7n 125 24 Y e
W /=77~ 7 ge=csce=zzsresrscgEmTEsFrTEEEY
10 0 {ololo ¥
FACILITY: . S X _CLA/cTen 1lo lolol o] |
1{olelcl © hy)
OBSERVATION:START TINE: ///0 0 slploleolo B
END TINE: 1/ 2C slolololo 34
DBSERVATION POINT: s|lolololo 35 U
SouTH O F LRAL KIS vl lolol 2 35 \\tj
Ronowny 1lelololo n 0
SOURCE: glololpoleo 38 N
sl 2 |2 lo | O] ) “‘\i
DISTANCE:__ 7S A7 wiololo o 40 N\
DIRECTION FROM: S0 ¢7# wHlololelo u L~ ~
KEIBNT: ) 00 _FT, plololeolo 2 "\
slelololc a YRS
WIND: wlojelet e W
_ s|l2lrlcle 15 N
SPEED:___/ E. M AN wlolololO &% ?
DIRECTION: S, w/ gylolololo 3 N
TEWERATURE: 7 9. © nlojolaolo 48 Db
SKY CONDITION: _C {oun ¥ wiololole ol N
BACKSROUND: _(J2¢, o S ACY xiolelole 50 L
nlolololo 5t N
nici{clotle 52 l
READING CONDITIONS: & 90 nlotoles o 53 { l
COLOK OF ERISSION: ________ _ unlictolodo 54 \ ]
slolololo 55 4 ~
TOTAL No. OF READINGS: [ O & ulolold]|o 54 §
Mo. READINGS )= 203____ il 57
Mo. READINGS ‘= 601 28 58
BREATEST OPACITY: ya 59

- trew: B eoreman: LAVE

Me colute

coments: 8= Fprtrigy
CRL Zoyuse
F::C‘- Lf» .“r‘i:l_f-




OBSERVER: 2ENNM I E MA Y

wTE: /- 72 ?o?._

FACILITY: U4 Sk CLA2Tav

OBSERVATION:START TIME: 2.0 °

XD TINE:_F.
DBSERVATION POINT:
Aeopva) S E, BV E
Feepre flowm
SOURCE: B394 Movse
D~ Garreey
DISTANCE: /00 /= 7.

HEIBHT: __/cc X7,

ONIND:

SPEED: /4 M. P, A
DIRECTION: W &5 7T
TENPERATURE: ___</5 €
SKY CONDITION: €40/°%
BACKBROUKD: S & Y.

COLDR OF EMISSION:

P T

TOTAL No. OF READINGS: 2 7O
No. READINGS )= 201

No. READINGS ‘= 601

GREATEST OPACITY: —

CREW: 3 FOREMAN: DAV E
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"”_____,—;’

:Names
Dates____[/-/7- 22

Fcr-mn'__:.mﬁcan.&l.{c“"‘—g—

L. pUsi

_ _OVENL U Ez?_qz? Areas of Ewission &for Commentis
B-agllaoe] © 1o Nowe

A-2of|ti7] o | o M\yeroe,

-l 1X] o | D% Aﬁm A Above La;\l\im_;
V\'?}B q:a¢] o o oo

A1 le3s o x|l Area D

B |49 o | o \brse

BaS|hee] o | 3% | feew 'a* Aborr. Liohimg
A7 diiin] o [ 8% 1 figen "D

- —
———

Points of Enission

$
<(i.{ M LL\.'”r L.._L' ,._.u.:'f" /u'.u'uw

E

\
'An B , C

Note: Points E & F

Designate Do ofway s

Note: #I. Represents fugltive emissions from the Coke Side Shed on "B" Battle-
During Push and Travel.
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Note: Pointe E & F
Designate Doorways
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Note: #1. Represents fugitive emissions frop the Coke Side Shed on "B" Batte-
During Push and Travel.
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Note: Points E & F
Designate Doorways

Note: #1. Represents fugitive emissions from the Coke Side Shed on "B" Batte"
During Push ard Truvel.
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VISIBLE EMISSIONS OBSERVATIONS FORM /ZALA YL Ayl D ipup

L8] o 9 .- ’
L A A
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DIRECTION FROM:_S, & n| el ol wiloclolol o
HEIBHT: _r0 £, 7, v el K Wl e Rlclclo|<c
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CREN: C_ FOREMAN: LIS Aty
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Note: Points E & P
Designate Doorways

Note: #I. Represents fugitive emissions from the Coke Side Shed on "B" Batte-
During Push axd Truvel.
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COMPLIANCE DEMONSTRATION
B BATTERY BAGHOUSE

USS CLAIRTON WORKS
CLAIRTON, PENNSYLVANIA

APPENDIX D

GRAVIMETRIC RESULTS, EMISSIONS CALCULATIONS
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STACK SAMPLING CALCULATIONS

CLIENT \55 Clacihn (Werks TEST DATE __(~17-92
TEST SITE 3-8t K-;:,ﬁa&'e - ffedile P1-TEST NUMBER _Ce2 —pt 1 — L
A. Barometric Pressure 2724 in. Hg
B. Static Pressure .25 in. H20
C. Stack Pressure 27.20 in. Hg [A+(B/13.6)]
D. Average a H .75 in. H20
E. Meter Pressure 2933 in. Hg [A+(D/13.6)]
F. Average aP 0.5 in. H20
G. Pitot Coefficient oo
H. Gas Meter Coefficient N Q721
I.  Stack Diameter <P in.
J. Stack Area 12.5F ft2 (0.00545%12)
K. Nozzle Diameter Q.2i4 in.
L. Nozzle Area 2.50%)0~4 ft2 (0.00545*K?)
M. Average Stack Temperature 92 °F
N. Average Stack Temperature 552 °R (460+M)
O. Average Meter Temperature A °F
P. Average Meter Temperature 3 A °R (460+0)
Q. Condensate Volume -5 mL
R. Absorbed H20 2.8 mL
S. Total H20 17 (> mL (Q+R)
T. Filter Weight O.CO(0 g
U. Probe Weight O.CO3%, g
V. Impinger Weight O, OCOA g
W. Total Weight sy g (T+U+V)
X. Metered Gas Volume P 590 dcf
Y. Corrected Metered Gas Volume € s dcf (X*H)
Z. H20 Gas Volume 0653 cf (0.00267*S*P/A)
AA.Total Sample Volume 9039 cf (Y+2)
BB. Percent H20 0. F % (100*Z/AA)
CC. Gas Volume Sampled 8C L F dscf [Y *(528/P)*(E/29.92)]
DD Grain Loading 00T gr/dscf (15.43*W/CC)

EE. Average Molecular Weight:
Component | % Volume |* (1-BB/100) [* Molecular] = Weight/Mol

+100 Weight
H20 0.0 F 18 226
CO2 2] 0893 44 &
co 4 28 &
02 0,205 32 G504
N2 o 794~ % 28 22, 14

Average Molecular Weight 2%. 34 1b./1b. mol

FF. Average Stack Velocity 52,0 tps {85.49*G*[(F*N)/(C*EE)]"0.5}

GG. Averge Flow Rate 200 acfm (60*FF*J)

HH Standard Flow Rate 3700 scfm [GG*(528/N)*(C/29.92)]

II. Sample Time 7200 sec

JJ. Percent Isokinetic 0.9 % {[100*CC*60*]] / [(HH*L*II*(1-BB/100)]}
KXK. Mass Flow Rate 0.28 1b/hr [DD*HH*(1-BB/100)*60/7000]

@ CHESTER
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STACK SAMPLING CALCULATIONS
TEST DATE _B- 24 73

CLIENT \&J C/aurin Uinks

TEST SITE

Barometric Pressure
Static Pressure
Stack Pressure
Average a H

Meter Pressure
Average AP

Pitot Coefficient
Gas Meter Coefficient
Stack Diameter

Stack Area

Nozzle Diameter

Nozzle Area

Average Stack Temperature
Average Stack Temperature
Average Meter Temperature
Average Meter Temperature
Condensate Volume
Absorbed H20

Total H20

Filter Weight

Probe Weight

Impinger Weight

. Total Weight

Metered Gas Volume

Corrected Metered Gas Volume

H20 Gas Volume

AA Total Sample Volume

BB. Percent H20

CC. Gas Volume Sampled

DD Grain Loading

EE. Average Molecular Weight:

- Mefilg ZTEST NUMBER Ci— Mz -2

29.40 in. Hg
—+0. 4 in. H20
29,43 in. Hg [A+(B/13.6)]
.04 in. H20
29.49 in. Hg [A+(D/13.6)]
0.40 in. H20
0. B4
0.98i2 ,
48 in.
12,5 F ft2 (0.00545*12)
0. 2i+ ___in.
257 o™ ft? (0.00545*K?)
(22 °F
582 °R (460+M)
109 °F
56 °R (460+0)
9.3 mL
1249 mL
32.2- mL (Q+R)
Q.0oec g
0.05(5 g
0.00({» g
0.05 344 g (T+U+V)
(G, $50 def
65, 593 dcf (X*H)
{GLY cf (0.00267*S*P/A)
6725 F cf (Y+Z)
2.5 % (100*Z/AA)
59.972. dscf [Y*(528/P)*(E/29.92)]
0.013°F gr/dscf (15.43*W/CC)

Component | % Volume |* (1-BB/100) [* Molecular| = Weight/Mol
+100 Weight

H20 | 0.025 18 045

CO2 @ 975 44 7}

CO D | 28 2]

02 10,205 ! 32 72 = 2ul®)

N2 0775 Vi 28 2i Fo

Average Molecular Weight 2y Ib./1b. mol

FF. Average Stack Velocity 37 Q tps {85.49*G*[(F*N)/(C*EE)]*0.5}
GG. Averge Flow Rate 275 Co acfm  (60*FF*J)
HH Standard Flow Rate 25400 scfm [GG*(528/N)*(C/29.92)]
II. Sample Time 200 sec
JJ. Percent Isokinetic 98.49 % {[100*CC*60%]] / (HH*L*II*(1-BB/100)}}
KK. Mass Flow Rate 2. ‘] { Ib/hr [DD*HH*(1-BB/100)*60/7000]

CHESTER

ENVIRONMENTAL
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BB.

CC.

DD
EE.

FF.

GG.

HH

CLIENT Uss Clac(tn Werks TEST DATE __(0- 6-73
TEST SITE 3-& #ecy &7h)uée - Moddle 2 TEST NUMBER _cc2- M2~ 3
Barometric Pressur 29.94 in. Hg
Static Pressure 0.(5 in. H20
Stack Pressure 29 KRG in. Hg [A+(B/13.6)]
Average a H 0.83 in. H20
Meter Pressure 29 .90 in. Hg [A+(D/13.6)]
Average aP 035 in. H20
Pitot Coefficient o.&T
Gas Meter Coefficient 7.015 |
Stack Diameter 48 in.
Stack Area 2.5 7 ft2 (0.00545*1%)
Nozzle Diameter 0.225 in.
Nozzle Area 2.96 x o~ ft? (0.00545*K2)
Average Stack Temperature 08 °F
Average Stack Temperature 5.8 °R (460+M)
Average Meter Temperature  ¢73 °F
Average Meter Temperature ¢5 3 °R (460+0)
Condensate Volume 4.5 mL
Absorbed H20 9.9 mL
Total H20 4 mL (Q+R)
Filter Weight 0.Co04 g
Probe Weight 0.0lc f g
Impinger Weight D, 000 g
. Total Weight .o g (T+U+V)
Metered Gas Volume (LA dcf
Corrected Metered Gas Volume /> 422 def (X*H)
H20 Gas Volume 0.(9% cf (0.00267*S*P/A)
- Total Sample Volume (:3.123 cf (Y+2)
Percent H20 i | % (100*Z/AA)
Gas Volume Sampled 59 413 dscf [Y *(528/P)*(E/29.92)]
Grain Loading o, 0036 gr/dscf (15.43*W/CC)
Average Molecular Weight:
Component| % Volume |* (1-BB/100)|* Molecular] = Weight/Mol
+100 Weight
H20 o.ctl 18 c 9P
coz @ 0.985% 44 s}
Co & 28 &
02 c.2¢5 32 (485
N2 . 795 / 28 22.0(5
Average Molecular Weight 2.8 F0O 1b./1b. mol
Average Stack Velocity ¥ (> fps {85.49*G*{(F*N)/(C*EE)]*0.5}
Averge Flow Rate 26 106 acfm  (60*FF*])
Standard Flow Rate J4200 scfm [GG*(528/N)*(C/29.92)]
II. Sample Time I2To sec
JJ. Percent Isokinetic Gy % {[100*CC*60+*J] / [HH*L*II*(1-BB/100)]}
KXK. Mass Flow Rate 0.2 Ib/hr  [DD*HH*(1-BB/100)*60/7000]

STACK SAMPLING CALCULATIONS
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ENVIRONMENTAL
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STACK SAMPLING CALCULATIONS

CLIENT USS (Clocibn (erks TEST DATE __/(-17-92
TEST SITEB-Bethuy Bohoit - Majule 3 TEST NUMBER (e - piZ - L
A. Barometric Pressur! f 29,244 in. Hg
B. Static Pressure Nn.20 in. H20
C. Stack Pressure 29.2% in. Hg [A+(B/13.6)]
D. Average a H 049 in. H20
E. Meter Pressure 2.9.2%, in. Hg [A+(D/13.6)]
F. Average aP 2 in. H20
G. Pitot Coefficient O, E4F
H. Gas Meter Coefficient 0. 9G(F
I.  Stack Diameter A8 in.
J.  Stack Area 257 ft2 (0.00545*12)
K. Nozzle Diameter O, 214 in.
L. Nozzle Area 2.5¢ xio-f ft2 (0.00545*K?)
M. Average Stack Temperature 93 °F
N. Average Stack Temperature 553 °R (460+M)
O. Average Meter Temperature A2 °F
P. Average Meter Temperature 529 °R (460+0)
Q. Condensate Volume —{.( mL
R. Absorbed H20 S4f mL
S. Total H20 IR mL (Q+R)
T. Filter Weight O.COLO g
U. Probe Weight LHE g
V. Impinger Weight N0 g
W. Total Weight 000 [ | g (T+U+V)
X. Metered Gas Volume £ G def
Y. Corrected Metered Gas Volume 50.04 2. dcf (X*H)
Z. H20 Gas Volume 0.353 cf (0.00267*S*P/A)
AA. Total Sample Volume _5C. 395 cf (Y+2)
BB. Percent H20 0.7 % (100*Z/AA)
CC. Gas Volume Sampled 48 27 dscf [Y *(528/P)*(E/29.92)]
DD Grain Loading _D.co\d gr/dscf (15.43*w/CC)

EE. Average Molecular Weight:
Component| % Volume [* (1-BB/ 100) |* Molecular| = Weight/Mol

+100 Weight
H20 oo 18 XA
co2 & 4993 44 &
Cco & i 28 g
02 0,205 l 32 (:,‘)’}/J
N2 [ o795 | W 28 22. (04

Average Molecular Weight 25 74 1b./1b. mol

FF. Average Stack Velocity 0. F tps {85.49*G*[(F*N)/(C*EE)]*0.5}

GG. Averge Flow Rate 01 oo acfm (60*FF*])

HH Standard Flow Rate B scfm  [GG*(528/N)*(C/29.92)]

IO. Sample Time oo sec

JJ. Percent Isokinetic 105, %, % {[100*CC*60*]] / [HH*L*II*(1-BB/100)]}
KK. Mass Flow Rate O30 Ib/hr [DD*HH*(1-BB/100)*60/7000]

@ CHESTER
/ ENVIRONMENTAL



STACK SAMPLING CALCULATIONS

CLIENT (5SS Clacitr fijmKs TEST DATE __ /(752
TEST SITE 3-%urbey ﬁ/_%uéf/f/w/u/e “F TEST NUMBER _ (£ - p% = L
A. Barometric Pressure 29.24/ in. Hg
B. Static Pressure .30 in. H20
C. Stack Pressure 27.20. in. Hg [A+(B/13.6)]
D. Average s H /.63 in. H20
E. Meter Pressure 27, 3L, in. Hg [A+(D/13.6)]
F. Average aP 0.BO in. H20
G. Pitot Coefficient 0. B
H. Gas Meter Coefficient 03724
I. Stack Diameter 4P in.
J. Stack Area /Z. G4 ft2 (0.00545+1%)
K. Nozzle Diameter GLF2H N 2 in.
L. Nozzle Area 2 .5Cxi0F ft2 (0.00545*K?)
M. Average Stack Temperature /00O °F
N. Average Stack Temperature 5.0 °R (460+M)
O. Average Meter Temperature (5 °F
P. Average Meter Temperature 2T °R (460+0)
Q. Condensate Volume /5 mL
R. Absorbed H20 X4 mL
S. Total H20 2.0 mL (Q+R)
T. Filter Weight O ol / g
U. Probe Weight etz 0010 g
V. Impinger Weight N g
W. Total Weight 0.0t 20 g (T+U+V)
X. Metered Gas Volume 27 (. dcf
Y. Corrected Metered Gas Volume &4, 7373 def (X*H)
Z. H20 Gas Volume n Tl cf (0.00267*S*P/A)
AA. Total Sample Volume 8, (24! cf (Y+2)
BB. Percent H20 /. f % (100%Z/AA)
CC. Gas Volume Sampled =33 /4 F dscf [Y *(528/P)*(E/29.92)]
DD Grain Loading O.0033 gr/dscf (15.43*W/CC)
EE. Average Molecular Weight:
Component| % Volume |* (1-BB/100) |* Molecular| = Weight/Mol
+100 Weight
HZ0 ool 18 0.0,
CO2 & 44 @
Co & 28 A
o2 C.205 | 32 648
N2 755 1% 28 22,014
Average Molecular Weight 24 3o 1b./1b. mol
FF. Average Stack Velocity 52 9 tps {85.49*G*{(F*N)/(C*EE)]"0.5}
GG. Averge Flow Rate 0,00 acfm (60*FF*]) ‘
HH Standard Flow Rate o 5D scfm [GG*(528/N)*(C/29.92)]
I. Sample Time Ao sec
JJ. Percent Isokinetic % .{, % {{100*CC*60*]] / [HH*L*II*(1-BB/100)]}
KK. Mass Flow Rate /02 Ib/hr  [DD*HH*(1-BB/100)*60/7000}

CHESTER

ENVIRONMENTAL

\



STACK SAMPLING CALCULATIONS

CLIENT USS _Clacthn WnkS TEST DATE __8-24-73
TEST SITE B-Bdigy Beshosic - /ol </ TEST NUMBER __CLP- AX -2
A. Barometric Pressur 29.40 in. Hg
B. Static Pressure 0.2 in. H20
C. Stack Pressure >G4 [ in. Hg [A+(B/13.6)]
D. Average aH 0. 20 in. H20
E. Meter Pressure 2924 in. Hg [A+(D/13.6)]
F. Average aP 0.50 in. H20
G. Pitot Coefficient 0. 84
H. Gas Meter Coefficient 0.9¢(9
I. Stack Diameter 49 in.
J. Stack Area 2.5F ft2 (0.00545*1%)
K. Nozzle Diameter o.95 _  in
L. Nozzle Area 203 Xo-7 ft? (0.00545*K?)
M. Average Stack Temperature 1 26 °F
N. Average Stack Temperature 580 °R (460+M)
O. Average Meter Temperature /19 °F
P. Average Meter Temperature 79 °R (460+0)
Q. Condensate Volume =0.5 mL
R. Absorbed H20 /0. / mL
S. Total H20 0. b mL (Q+R)
T. Filter Weight 0. 00044 g
U. Probe Weight O, 0085 g
V. Impinger Weight 0.00IR g
W. Total Weight 6.0({0F g (T+U+V)
X. Metered Gas Volume (6. .CR2 dcf
Y. Corrected Metered Gas Volume (3. 56°1 def (X*H)
Z. H20 Gas Volume /.609 cf (0.00267*S*P/A)
AA. Total Sample Volume 5 123 cf (Y+2)
BB. Percent H20 2.5 % (100*Z/AA)
CC. Gas Volume Sampled 51,074 dscf [Y *(528/P)*(E/29.92)]
DD Grain Loading 0.0029 gr/dscf (15.43*W/CC)
EE. Average Molecular Weight:
Component| % Volume |* (1-BB/100) |* Molecular| = Weight/Mol
+100 Weight
H20 0.025 18 .45
Co2 O 44 2
CO 5} 28 &
02 | 0.206 32 4D
N2 C. 79 28 2(.70
Average Molecular Weight 2G S5 1b./1b. mol
FF. Average Stack Velocity 2.4 Tps (85.49%G*[(F*N)/(C*EE)]*0.5}
GG. Averge Flow Rate 32000 acfm  (60*FF*)) :
HH Standard Flow Rate 273300 scfm  [CG*(528/N)*(C/29.92)] -
IO. Sample Time 200 sec
JJ. Percent Isokinetic 0. g % {[100*CC*60*]] / [HH*L*II*(1-BB/100)]}
KX. Mass Flow Rate 0.69 lb/hr [DD*HH*(1-BB/100)*60/7000]

CHESTER

ENVIRONMENTAL

<



STACK SAMPLING CALCULATIONS

CLIENT USS (laitor kS TEST DATE S+ 722
TEST SITE 2-%Afey &/»mug/ Asie 5 TEST NUMBER __¢4R — 415~ 1
A. Barometric Pressure 29 2+/ in. Hg
B. Static Pressure 0-60 in. H20
C. Stack Pressure 2.2 in. Hg [A+(B/13.6)]
D. Average aH /. &3 in. H20
E. Meter Pressure 29.35 in. Hg [A+(D/13.6)]
F. Average aP 0.55 in. H20
G. Pitot Coefficient N.BY
H. Gas Meter Coefficient 096/ 7
I. Stack Diameter 49 in.
J. Stack Area 12,57 ft2 (0.00545*12)
K. Nozzle Diameter 0. 2% . in.
L. Nozzle Area 2.5t x O™ ft2 (0.00545*K?)
M. Average Stack Temperature 2?7 °F
N. Average Stack Temperature 55 7 °R (460+M)
O. Average Meter Temperature 2= °F
P. Average Meter Temperature 45 3 7 °R (460+0)
Q. Condensate Volume 2.0 mL
R. Absorbed H20 s mL
S. Total H20 b, O mL (Q+R)
T. Filter Weight 0.0013 g
U. Probe Weight O.0073 | g
V. Impinger Weight 0. o0 [ g
W. Total Weight 0005 O g (T+U+V)
X. Metered Gas Volume BLY.O def
Y. Corrected Metered Gas Volume 3 Z2& dcf (X*H)
Z. H20 Gas Volume 0. 755 cf (0.00267*S*P/A)
AA. Total Sample Volume 79510 cf (Y+Z)
BB. Percent H20 /. O % (100*Z/AA)
CC. Gas Volume Sampled 75,731 dscf [Y*(528/P)*(E/29.92)]
DD Grain Loading 200D gr/dscf (15.43*W/CC)
EE. Average Molecular Weight:
Component| % Volume |* (1-BB/100)|* Molecular| = Weight/Mol
+100 Weight

H20 0TI 18 [aN§4>)

coz @ 4 &g

CO 7 28 2

02 C7e8 | 32 6 AT4

N2 | g W 28 22.037

Average Molecular Weight 28 . F( 1b./1b. mol

FF. Average Stack Velocity 43 4 fps {85.49*G*[(F*N)/(C*EE)]*0.5}
GG. Averge Flow Rate 22 Foo acfm  (60*FF*J)
HH Standard Flow Rate 20300 scfm [GG*(528/N)*(C/29.92)]
II. Sample Time Foco sec
JJ. Percent Isokinetic (O . O % {[100*CC*60*]] / [HH*L*II*(1-BB/100)]}
KXK. Mass Flow Rate O.2% Ib/hr [DD*HH*(1-BB/100)*60/7000]
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| STACK SAMPLING CALCULATIONS
CLIENT U3 (Clacton (umleS TEST DATE ___ /8- 22

TEST SITE 5-8c 1y KZ/e/w-‘f«? ~ atue. © TEST NUMBER

Barometric Pressure

Static Pressure

Stack Pressure

Average a H

Meter Pressure

Average aP

Pitot Coefficient

Gas Meter Coefficient
Stack Diameter

Stack Area

Nozzle Diameter

Nozzle Area

- Average Stack Temperature
Average Stack Temperature
Average Meter Temperature
Average Meter Temperature
Condensate Volume
Absorbed H20

Total H20

Filter Weight

Probe Weight

Impinger Weight

. Total Weight

Metered Gas Volume

NN E<QHrEOrNoZIr R oMMy aw>

. H20 Gas Volume

AA. Total Sample Volume

BB. Percent H20

CC. Gas Volume Sampled

DD Grain Loading

EE. Average Molecular Weight:

Corrected Metered Gas Volume

Q- pmb— 7.
29.44 in. Hg
_O.05 in. H20
29244 in. Hg [A+(B/13.6)]
/.57 in. H20
2756 in. Hg [A+(D/13.6)]
0. 75 in. H20
OB
0-272/ _
4 1n,
12.54 ft2 (0.00545+12)
_0.2¢4 in.
Dsoxin¥ ft2 (0.00545*K?2)
O °F
562~ °R (460+M)
59 °F
519 °R (460+0)
D mL
ks mL
20, 0O mL (Q*R)
_¢2.000! g
L5 F g
£.co03 g
0. 006! g (T+U+V)
©5, 557 def
3 7o dcf (X*H)
O M cf (0.00267*3*P/A)
B cf (Y+Z)
I % (100*Z/AA)
0% 59/ dscf [Y*(528/P)*(E/29.92)]
0,001 gr/dscf (15.43*w/cc)

Component| % Volume |* (1-BB/100) [* Molecular] = Weight/Mol
+100 Weight
H20 0.cll 18 0. 8%
cOo2 o.] 44
CcoO & 28
02 o 2ug 32 (485
N2 0. 76 28 20,015

FF. Average Stack Velocity
GG. Averge Flow Rate

HH Standard Flow Rate

II. Sample Time

JJ. Percent Isokinetic

KX. Mass Flow Rate

Average Molecular Weight 25 20 1b./1b. mol
5,7 . fps {85.49*G*{(F*N)/(C*EE)]"0.5}
33300 acfm  (60*FF*J)
3500 scfm [GG*(528/N)*(C/29.92)]
F2e0 sec
/00 . ( % {{100*CC*60*J] / [HH*L*II*(1-BB/100)]}
0,33 lb/hr [DD*HH*(1-BB/100)*60/7000]
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STACK SAMPLING CALCULATIONS

CLIENT _\55 Cacdfin (Wimks TEST DATE __//-/B-93
TEST SITE BBty ?:7/ - blacule # TEST NUMBER ___Cef- M7 - I
A. Barometric Pressure/ 29.&fef in. Hg
B. Static Pressure 0.6 in. H20
C. Stack Pressure 2948 in. Hg [A+(B/13.6)]
D. Average aH 2.08 in. H20
E. Meter Pressure 2L in. Hg [A+(D/13.6)]
F. Average aP 090 in. H20
G. Pitot Coefficient O B
H. Gas Meter Coefficient Nr F
I.  Stack Diameter AY in.
J. Stack Area 12,57 ft2 (0.00545*12)
K. Nozzle Diameter O.204 in.
L. Nozzle Area 256 xpo~? ft2 (0.00545*K?)
M. Average Stack Temperature 37 °F
N. Average Stack Temperature 559 °R (460+M)
O. Average Meter Temperature bl °F
P.  Average Meter Temperature 520 °R (460+0)
Q. Condensate Volume o8 mL
R. Absorbed H20 NEX mL
S. Total H20 22,9 mL (Q+R)
T. Filter Weight 00039 g
U. Probe Weight N5 3 g
V. Impinger Weight 0. CC0% g
W. Total Weight N.G200 g (T+U+V)
X. Metered Gas Volume QE FHT def
Y. Corrected Metered Gas Volume 3 976 def (X*H)
Z. H20 Gas Volume /. 0F2. cf (0.00267*S*P/A)
AA. Total Sample Volume A< ol F, cf (Y+2)
BB. Percent H20 /| % (100%Z/AA)
CC. Gas Volume Sampled I3 293 dscf [Y*(528/P)*(E/29.92)]
DD Grain Loading 0.CH332 gr/dscf (15.43*w/CC)

EE. Average Molecular Weight:

Component| % Volume |* (1-BB/100) [* Molecular] = Weight/Mol
+100 Weight

H20 0.0 | 18 N9

co2 7 0,987 44 o2

CO [74) { 28 &

02 0.2¢5 [ 32 6488

N2 0. 7 v 28 22614

Average Molecular Weight 28 2o Ib./1b. mol

FF. Average Stack Velocity 55 fps {85.49*G*[(F*N)/(C*EE)]*0.5}
GG. Averge Flow Rate 4| Rco acfm  (60*FF+J)
HH Standard Flow Rate 3500 scfm  [GG*(528/N)*(C/29.92)]
. Sample Time 7260 sec
JJ. Percent Isokinetic T % {{100*CC*60*1] / [HH*L*I*(1-BB/100)]}
KX. Mass Flow Rate L. oY 1b/hr [DD*HH*(1-BB/100)*60/7000]

CHESTER
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STACK SAMPLING CALCULATIONS

CLIENT USY Clauiten Wnés TEST DATE __8-24/-73
TEST SITE BBy Beahovse - Myl 7 TEST NUMBER _Ceil— M7~ 2.

A. Barometric Pressurg / 29 .40 in. Hg

B. Static Pressure .2 in. H20

C. Stack Pressure 29.«/ in. Hg [A+(B/13.6)]
D. Average aH O. 7D in. H20

E. Meter Pressure 29.9¢ in. Hg [A+(D/13.6)]
F. Average aP 0.50 in. H20

G. Pitot Coefficient 0. B¢

H. Gas Meter Coefficient O96(9

I.  Stack Diameter 48 in.

J. Stack Area 12.6 7 ft2 (0.00545*12)
K. Nozzle Diameter O (95 . in.

L. Nozzle Area 2.0 xr0~ 1 ft? (0.00545*K?)
M. Average Stack Temperature /33 °F

N. Average Stack Temperature £23 °R (460+M)

O. Average Meter Temperature |24 °F

P. Average Meter Temperature LRY °R (460+0)

Q. Condensate Volume 23.0 mL

R. Absorbed H20 /n & mL

S. Total H20 23 4~/ mL (Q+R)

T. Filter Weight o.co29 g

U. Probe Weight 0.0033 g

V. Impinger Weight O.00L2 g

W. Total Weight 0. 204 g (T+U+V)

X. Metered Gas Volume (03. 732 def

Y. Corrected Metered Gas Volume (-] .30 dcf (X*H)

Z. H20 Gas Volume .72/ cf (0.00267*S*P/A)
AA. Total Sample Volume b3, 075 cf (Y+Z)

BB. Percent H20 2.8 % (100%Z/AA)
CC. Gas Volume Sampled 2/ 5B dscf  [Y*(528/P)*(E/29.92)]
DD Grain Loading D.OO24 gr/dscf (15.43*W/CC)

EE. Average Molecular Weight:
Component;, % Volume [* (1-BB/100)[* Molecular] = Weight/Mol

+100 Weight )
H20 | o028 18 O.5t4
co2 2 a &
O 74 28 &
02 0.208 32 b 37
N2 | 0. 795 Y 28 2{ (3F

Average Molecular Weight 28,52 1b./1b. mol

FF. Average Stack Velocity Az, + ips {85.49*G*[(F*N)/(C*EE)]*0.5}

GG. Averge Flow Rate 22200 acfm  (60*FF*))

HH Standard Flow Rate ZRZ2E0 scfm [GG*(528/N)*(C/29.92)]

II. Sample Time 2200 sec

JJ. Percent Isokinetic 100. P, % {[100*CC*60*J] / [HH*L*II*(1-BB/100)]}
KK. Mass Flow Rate 0.5 Ib/hr [DD*HH*(1-BB/100)*60/7000]
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STACK SAMPLING CALCULATIONS

CLIENT (JSS ot links TEST DATE __8-24-93
TEST SITE 5-£& fCchas?- Md@ 8 TEST NUMBER _ ce2- MB -2
A. Barometric Pressu 2940 in. Hg
B. Static Pressure O.40 in. H20
C. Stack Pressure 29 </3 in. Hg [A+(B/13.6)]
D. Average a H O, F0 in. H20
E. Meter Pressure 29,55 in. Hg [A+(D/13.6)]
F. Average aP 0.5 in. H20
G. Pitot Coefficient 0-34
H. Gas Meter Coefficient O. 9512
I.  Stack Diameter 9 in.
J.  Stack Area /2.5 F ft2 (0.00545*12)
K. Nozzle Diameter o (8! | in.
L. Nozzle Area . 79 %ro~F  ft2 (0.00545*K?)
M. Average Stack Temperature /2.9 °F
N. Average Stack Temperature 555 °R (460+M)
O. Average Meter Temperature (/2. °F
P.  Average Meter Temperature 572 °R (460+0)
Q. Condensate Volume 22 O mL
R. Absorbed H20 96 mL
S. Total H20 3. 6 mL (Q+R)
T. Filter Weight 0,008 g
U. Probe Weight D.cc3c g
V. Impinger Weight 0.0023 g
W. Total Weight 0.00k [ g (T+U+V)
X. Metered Gas Volume 54 0/ def
Y. Corrected Metered Gas Volume 5,943 def (X*H)
Z. H20 Gas Volume | 642 cf (0.00267*S*P/A)
AA. Total Sample Volume 57 ?85 cf (Y+2)
BB. Percent H20 25 % (100*Z/AA)
CC. Gas Volume Sampled 50, 229 dscf  [Y%(528/P)*(E/29.92)]
DD Grain Loading 0.0019 gr/dscf (15.43*w/CcC)
EE. Average Molecular Weight:
Component| % Volume |* (1-BB/100) {* Molecular] = Weight/Mol
+100 Weight

H20 2. 029 18 0.522

coz2 D 44 7!

CO O 28 g

o2 [0} 205‘- 32 613%

N2 0. 795~ v 28 AN 4

Average Molecular Weight 5.5 Ib./1b. mol

FF. Average Stack Velocity o tps {85.49*G*[(F*N)/(C*EE)]*0.5}
GG. Averge Flow Rate EEE acfm  (60*FF*))
HH Standard Flow Rate 29 %O scfm [GG*(528/N)*(C/29.92)]
II. Sample Time 2o sec
JJ. Percent Isokinetic 1603, 2 % {[100*CC*60*1] / [HH*L*II*(1-BB/100)]}
KK. Mass Flow Rate O4Z Ib/hr  [DD*HH*(1-BB/100)*60/7000]
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STACK SAMPLING CALCULATIONS

CLIENT \ES Claclion uhrks TEST DATE __((-\7-9=
TEST SITE BW FZekxs¢ - Modsz | TEST NUMBER __ et —MG ~ L
A. Barometric Pressure 20 2.4/ in. Hg
B. Static Pressure O 25 in. H20
C. Stack Pressure 7 2¢ in. Hg [A+(B/13.6)]
D. Average aH ). 75 in. H20
E. Meter Pressure 273 in. Hg [A+(D/13.6)]
F. Average aP 0.5 in. H20
G. Pitot Coefficient A
H. Gas Meter Coefficient N.79/8
I. Stack Diameter 42 in.
J. Stack Area 2.5 * ft2 (0.00545412)
K. Nozzle Diameter 0.2% in.
L. Nozzle Area 2P i ft2 (0.00545*K2) .
M. Average Stack Temperature 93 °F
N. Average Stack Temperature 553 °R (460+M)
O. Average Meter Temperature 73 °F
P. Average Meter Temperature 522 °R (460+0)
Q. Condensate Volume -5 mL
R. Absorbed H20 . T mL
S. Total H20 e mL (Q+R)
T. Filter Weight 0, 000 g
U. Probe Weight 0.005 Q g
V. Impinger Weight SR s g
W. Total Weight 0.3 g (T+U+V)
X. Metered Gas Volume G, 125/ dcf
Y. Corrected Metered Gas Volume 93 335 dcf (X*H)
Z. H20 Gas Volume O.F27F cf (0.00267*S*P/A)
AA.Total Sample Volume XK. A cf (Y+2)
BB. Percent H20 o.-B % (100*Z/AA)
CC. Gas Volume Sampled 27400 dscf [Y*(528/P)*(E/29.92)]
DD Grain Loading o.oc]l gr/dscf (15.43*W/CC)
EE. Average Molecular Weight:
Component| % Volume |* (1-BB/100) |[* Molecular| = Weight/Mol
+100 Weight _
H20 O, COY, 13 o 149
co2 B a4 7al
co o 28 72
02 |p.208 32 L. 550
N2 0775 v 28 22.cB2-
Average Molecular Weight 25 33 1b./1b. mol
FF. Average Stack Velocity J7 o ips {85.49*G*[(F*N)/(C*EE)]*0.5}
GG. Averge Flow Rate 254 00 acfm  (60*FF*J)
HH Standard Flow Rate 2700 scfm [GG*(528/N)*(C/29.92)]
O. Sample Time Z200 sec
JJ. Percent Isokinetic G344 % {[100*CC*60*J] / [HH*L*II*(1-BB/100)]}
KXK. Mass Flow Rate O.2¢ Ib/hr [DD*HH*(1-BB/100)*60/7000]
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STACK SAMPLING CALCULATIONS

CLIENT \SS Clawito; Woks

TEST DATE

i e

TEST SITE T~ %#le/ 557/1201'2 - Mydde (OTEST NUMBER __ <<~ —Al, 06— 4.

A. Barometric Pressure 29.24/ in. Hg
B. Static Pressure N.LO in. H20
C. Stack Pressure 29.2% in. Hg [A+(B/13.6)]
D. Average a H 1. 75 in. H20
E. Meter Pressure 29.3F in. Hg [A+(D/13.6)]
F. Average aP 0. SO in. H20
G. Pitot Coefficient O-H
H. Gas Meter Coefficient /. O~/
I.  Stack Diameter & in.
J. Stack Area 12.5 £ ft? (0.00545*2)
K. Nozzle Diameter 0.2( 7 in,
L. Nozzle Area 2 &3 xio—F ft2 (0.00545*K?)
M. Average Stack Temperature T30 °F
N. Average Stack Temperature 550 °R (460+M)
O. Average Meter Temperature =2 °F
P. Average Meter Temperature 538 °R (460+0)
Q. Condensate Volume —3, £ mL
R. Absorbed H20 Iz mL
S. Total H20 =) mL (Q+R)
T. Filter Weight D08 g
U. Probe Weight 0.006L O g
V. Impinger Weight Q.0014 g
W. Total Weight 000 82 g (T+U+V)
X. Metered Gas Volume Q3 4557 def
Y. Corrected Metered Gas Volume P 4352, def (X*H)
Z. H20 Gas Volume 0.L5L cf (0.00267*S*P/A)
AA. Total Sample Volume Q12> cf (Y+2)
BB. Percent H20 e o, 7 % (100*Z/AA)
CC. Gas Volume Sampled 8>3 39 dscf [Y*(528/P)*(E/29.92)]
DD Grain Loading .00 A gr/dscf (15.43*W/CC)
EE. Average Molecular Weight:
Component| % Volume [* (I-BB/ 100) {* Molecular| = Weight/Mol
+100 Weight

H20 o.0cf 18 0020

CO2 & 33 44

cO A ] 28 7]

02 | 204 32 (5

N2 O s 28 27

Average Molecular Weight 2.8. 24 Ib./1b. mol

FF. Average Stack Velocity 51.9) fps {85.49*G*[(F*N)/(C*EE))*0.5)
GG. Averge Flow Rate 2200 acfm  (60*FF*J)
HH Standard Flow Rate EA=E scfm  [GG*(528/N)*(C/29.92)]
II.  Sample Time 2200 sec
JJ. Percent Isokinetic _(ol.5 % {[100*CC*60*]] / [HH*L*II*(1-BB/100)]}
KK. Mass Flow Rate 0O, Hud Ib/hr [DD*HH*(1-BB/100)*60/7000}
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STACK SAMPLING CALCULATIONS

CLIENT USS Clandfon WekS TEST DATE __//— /722
TEST SITE E—Me/q ;c«Am Malde. i/ TEST NUMBER __<te— m(( - 1
Barometric Pressure 29.2 # in. Hg
Static Pressure 0.4 in. H20
Stack Pressure 2927 in. Hg [A+(B/13.6)]
Average a H A3 in. H20
Meter Pressure 2.2 4 in. Hg [A+(D/13.6)]
Average aP o8 in. H20
Pitot Coefficient o344
Gas Meter Coefficient 7 O
Stack Diameter 4 in.
Stack Area (2.5 F ft2 (0.00545*1%)
Nozzle Diameter 0.21F in,
Nozzle Area 2 SF X0~7 ft2 (0.00545*K?)
Average Stack Temperature Q0 °F
Average Stack Temperature 5’5 v °R (460+M)
Average Meter Temperature 7= °F
Average Meter Temperature $34 °R (460+0)
Condensate Volume 0.4 mL
Absorbed H20 7, 5’ mL
Total H20 29 mL (Q+R)
Filter Weight 0.00005 g
Probe Weight O, og.[f‘ g
Impinger Weight 00N g
. Total Weight 000 (72 g (T+U+V)
Metered Gas Volume “4e. Fh dcf
Corrected Metered Gas Volume =, /4/4/ def (X*H)
H20 Gas Volume 0.483 cf (0.00267*S*P/A)
AA Total Sample Volume AT 27 cf (Y+2Z)
BB. Percent H20 /. O % (100*Z/AA)
CC. Gas Volume Sampled 45 (C7 dscf [Y *(528/P)*(E/29.92)]
DD Grain Loading 0.C02| gr/dscf (15.43*W/CC)
EE. Average Molecular Weight:
Component| % Volume |* (1-BB/100)(* Molecular| = Weight/Mol
+100 Weight
H20 Do 18 0. &
CO2 % . 44 )
cO Y \ 28 7]
02208 1 | .97
N2 0. 2945 N 28 22.04F
Average Molecular Weight 5. 1b./1b. mol
FF. Average Stack Velocity s ps {85.49*G*[(F*N)/(C*EE)]*0.5}
GG. Averge Flow Rate ) B0 acfm  (60*FF*J)
HH Standard Flow Rate 700 scfm [GG*(528/N)*(C/29.92)]
Sample Time Z200 sec
Percent Isokinetic il S % {[100*CC*60*]] / [HH*L*II*(1-BB/100)]}
KX. Mass Flow Rate 0, 31 Ib/hr [DD*HH*(1-BB/100)*60/7000]
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1.

CLIENT L5S Clawtty Wouks TEST DATE ___//—(7- 22
TEST SITE 3-B:Htuy u/Mf Hwide 12-TEST NUMBER __¢¢2 = M2 - T
Barometric Pressur 29, 24| in. Hg
Static Pressure 0.0% in. H20
Stack Pressure 27, 2+ in. Hg [A+(B/13.6)]
Average s H 0. 38 in. H20
Meter Pressure 2923 in. Hg [A+(D/13.6)]
Average aP o4 in. H20
Pitot Coefficient 0544
Gas Meter Coefficient n.97/E
Stack Diameter A3 in.
Stack Area 2.5 ¢ ft2 (0.00545*1%)
Nozzle Diameter 0,234 in.
Nozzle Area 5 59 Xo ¥ ft? (0.00545*K?)
Average Stack Temperature =Y, °F
Average Stack Temperature 55/ °R (460+M)
Average Meter Temperature °F
Average Meter Temperature 5« (. °R (460+0)
Condensate Volume [ mL
Absorbed H20 Y mL
Total H20 9. F mL (Q+R)
Filter Weight 0. o0 | g
Probe Weight AOOZTF g
Impinger Weight e g
. Total Weight C.COD g (T+U+V)
Metered Gas Volume 42 4P dcf
Corrected Metered Gas Volume <2, |38 dcf (X*H)
H20 Gas Volume o 4RF cf (0.00267*S*P/A)
AA Total Sample Volume 42 L2 cf Y+2)
BB. Percent H20 /! % (100*Z/AA)
CC. Gas Volume Sampled 3G dscf [Y *(528/P)*(E/29.92)]
DD Grain Loading O.c5 gr/dscf (15.43*W/CC)
EE. Average Molecular Weight:
Component| % Volume |* (1-BB/100)}* Molecular| = Weight/Mol
+100 Weight
H20 D-C“( 18 £oL sl <
CcOo2 v 44 17
Co & 28 Z
%oz 2 (922
N2 . 774 28 22,015
Average Molecular Weight 78, F0 1b./1b. mol
FF. Average Stack Velocity 218 1ps {85.49*G*[(F*N)/(C*EE)]*0.5}
GG. Averge Flow Rate [ (LA OO acfm  (60*FF*J)
HH Standard Flow Rate JEH 0O scfm [GG*(528/N)*(C/29.92)]
Sample Time 2200 sec
Percent Isokinetic 4.8 % {[100*CC*60*]] / (HH*L*1I*(1-BB/100)]}
c.20 Ib/hr  [DD*HH*(1-BB/100)*60/7000]
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STACK SAMPLING CALCULATIONS

KX. Mass Flow Rate
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STACK SAMPLING CALCULATIONS

CLIENT YS{ Cloodurt (veks TEST DATE __//=/&-7*
TEST SITE B~ Dot/ Zpoie —piduie '3 TEST NUMBER cLb—mis — 1
A. Barometric Pressure 0/ 29./4 in. Hg
B. Static Pressure 056 in. H20
C. Stack Pressure 2745 in. Hg [A+(B/13.6)]
D. Average aH /.20 in. H20
E. Meter Pressure 2953 in. Hg [A+(D/13.6)]
F. Average AP 045 in. H20
G. Pitot Coefficient o. 4t
H. Gas Meter Coefficient 017/8
I. Stack Diameter 43 in.
J.  Stack Area (2.5 F ft2 (0.00545*1%)
K. Nozzle Diameter 0234 ) in.
L. Nozzle Area 757 X0~ ft2 (0.00545*K?)
M. Average Stack Temperature 4 °F
N. Average Stack Temperature 554 °R (460+M)
O. Average Meter Temperature QO °F
P. Average Meter Temperature 550 °R (460+0)
Q. Condensate Volume 4.0 mL
R. Absorbed H20 /4. b mL
S. Total H20 /R b mL (Q*R)
T. Filter Weight 0.0c03 g
U. Probe Weight O.CO 24 g
V. Impinger Weight o o0 g
W. Total Weight 0004 L g (T+U+V)
X. Metered Gas Volume 7%.035 def
Y. Corrected Metered Gas Volume 77 320 def (X*H)
Z. H20 Gas Volume 0328 cf (0.00267*S*P/A)
AA. Total Sample Volume 78, 18 cf (Y+Z)
BB. Percent H20 ER % (100*Z/AA)
CC. Gas Volume Sampled 23.3(°F dscf [Y *(528/P)*(E/29.92)]
DD Grain Loading . O00CH gr/dscf (15.43*W/CC)
EE. Average Molecular Weight:
Component| % Volume |* (1-BB/100) |* Molecular} = Weight/Mol
+100 Weight

H20 0.00 2 18 0.2k

CcoO 7 28 (72

02 0,25 32 (48!

N2 0. Fs Y 28 2.0 913

Average Molecular Weight -5, &5 1b./lb. mol

FF. Average Stack Velocity 37,0 Tps {85.49*G*{(F*N)/(C*EE)}"0.5}
GG. Averge Flow Rate 9410 acfm  (60*FF*])
HH Standard Flow Rate TAFLD0 scfm  [GG*(528/N)*(C/29.92)]
II. Sample Time oo sec
JI. Percent Isokinetic 2 % {{100%CC*60*]] / [HH*L*II*(1-BB/100)]}
KK. Mass Flow Rate Oz Ib/hr {DD*HH*(1-BB/100)*60/7000]
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STACK SAMPLING CALCULATIONS

CLIENT AKS C ok kS TEST DATE __/~18- >3
TEST SITE ZBatftces ﬁaéwx Maddz /¥ TEST NUMBER __ CeR- by~ 2

A. Barometric Pressure 27,44 in. Hg

B. Static Pressure O. G in. H20

C. Stack Pressure 2945 in. Hg [A+(B/13.6)]
D. Average s H N.50 in. H20

E. Meter Pressure 274D in. Hg [A+(D/13.6)]
F. Average aP 0.2.10 in. H20

G. Pitot Coefficient 0.4

H. Gas Meter Coefficient /. o074

I. Stack Diameter “Ha in.

J. Stack Area 2.5 F ft2 (0.00545*12)
K. Nozzle Diameter 0.2 F in.

L. Nozzle Area 2 & 7x/0” ft2 (0.00545*K2)
M. Average Stack Temperature G 7 °F

N. Average Stack Temperature 55 # °R (460+M)

O. Average Meter Temperature 0 °F

P. Average Meter Temperature 30 °R (460+0)

Q. Condensate Volume 2. mL

R. Absorbed H20 9.9 mL

S. Total H20 i’ mL (Q+R)

T. Filter Weight 0.0005 g

U. Probe Weight .0033 g

V. Impinger Weight .00 5 g

W. Total Weight N.o0S2 g (T+U+V)

X. Metered Gas Volume o def

Y. Corrected Metered Gas Volume 57, 272 def (X*H)

Z. H20 Gas Volume 0572 cf (0.00267*S*P/A)
AA. Total Sample Volume &1, P cf (Y+2Z)

BB. Percent H20 ol % (100*Z/AA)
CC. Gas Volume Sampled 50, 34+ dscf [Y *(528/P)*(E/29.92)]
DD Grain Loading 0O.00 gr/dscf (15.43*W/CC)

EE. Average Molecular Welght

Component| % Volume |* (1-BB/100)|* Molecular] = Weight/Mol
+100 Weight

H20 o.ctf 18 PGS

co2 & Q.4 44 Z

CO ] 28 ¢

02 0.2c% 32 - 8’?)

NL_ [ o W | _zzon

Average Molecular Weight 28 . 10 1b./Ib. mol

FF. Average Stack Velocity 20. F fps [85.49%G*[(F*N)/(C*EE)]*0.5}
GG. Averge Flow Rate 20100 acfm  (60*FF*))
HH Standard Flow Rate | BROC scfm [GG*(528/N)*(C/29.92)]
O. Sample Time 20 sec
JJ. Percent Isokinetic 0.3 % {[100*CC*60*]] / [HH*L*II*(1-BB/100)]}
KX. Mass Flow Rate 0,25 Ib/hr [DD*HH*(1-BB/100)*60/7000]
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