Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary
Point and Area Sources. APA42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section. The file name

"ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2. The reference may be
from a previous version of the section and no longer cited. The primary source should always be checked.

USS CLAIRTON WORK
559N WORKS

COMPLIANCE DEMONSTRATION '
#19 BATTERY COMBUSTION STACK

Prepared for:
USS CLAIRTON WORKS

A DIVISION OF USX CORPORATI
CLAIRTON, PA ON

Prepared by:

KEYSTONE ENVIRONMENTAL RESOURCES, INC.

3000 TECH CENTER DRIVE
MONROEVILLE, PA 15146

PROJECT NUMBER: 605058-01

AUGUST 1992

AP-42 Section I O

Reference
Report Sect. Y
Reference by

(el

w&


EPA
Text Box
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.



3 4 ‘

{

U. 3. Steel WGG' e
Clairton Works ﬁ r r !\ F } ,
400 State Street T
Clairton, PA 15025-1855
SEP O 3 1992

e E
PU Dl Y\ Tl R
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Bureau of Air Quality Control Allegheny County Health Department
Department of Environmental Resources Bureau of Air Pollution Control

P.O. Box 2063 301 Thirty-ninth Street

Harrisburg, PA 17120 . Pittsburgh, PA 15201

U.S. Environmental Protection Agency Office of Chief Counsel

Region Il Western Region

841 Chestnut Building - Department of Environmental Resources
Philadelphia, PA 19017 400 Waterfront Drive

Pittsburgh, PA 15222-4745

Gentlemen:

Subject: Compliance Demonstration
Clairton Battery Stack #19

Please find enclosed with this letter the mass emission report on #19 Battery combustion
stack. The compliance demonstration was conducted at USS Clairton Works, a division
of USX Corporation, on July 30, 1992.

For further details on this report, please contact William C. Graegser at (412) 233-1467.
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ABSTRACT

On July 30, 1992, a compliance test program was conducted for USS Clairton Works,
Clairton, PA, on the #19 Battery Combustion Stack, The purpose of the testing was to
determine the (1) concentration and mass emission rates of particulate matter, and (2)
presence and extent of visible emissions from the stack as required by the Amended Mon
Valley Consent Decree, Paragraph V. A, (6) and Appendix 4. A,

The allowable particulate matter concentration for #19 Battery Combustion Stack, as
required by the Amended Mon Valley Consent Decree, is 0.030 gr/dscf. The results of
three test runs produced an average particulate matter concentration and emission rate of
0.0063 gr/dscf and 3.55 1b/hr, respectively. Thus, the particulate matter emissions from the
stack are in compliance. The Amended Mon Valley Consent Decree requires that visible
emissions shall not equal or exceed 20 percent opacity for a period or periods aggregating
in excess of 3 minutes in any 60-minute period and shall never equal or exceed 60 percent
opacity. The highest visible emissions reading recorded during the three test runs was 15
percent opacity, thus, the visible emissions are in compliance.
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1.0  INTRODUCTION

On July 30, 1992, a compliance test program was conducted for USS Clairton Works,
Clairton, PA, on the #19 Battery Combustion Stack. The purpose of the testing was to
determine the (1) concentration and mass emission rate of particulate matter, and 2
presence and extent of visible emissions from the stack as required by the Amended Mon
Valley Consent Decree, Paragraph V. A. (6) and Appendix 4. A.

Testing was performed by the Air Quality Engineering Division of Keystone
Environmental Resources, Inc, (Keystone). The test crew was comprised of Richard
Casselberry, Thomas Morgan, and David Beranek. Visible emissions determinations were
performed by James McKoy of Environmental Technical Services (ETS). Keystone and
ETS are divisions of the Chester Environmental Group. All test procedures were
witnessed by Phil Lawrence of the Allegheny County Health Department Bureau of Air
Pollution Control (BAPC).

USS Clairton Works 60505801 8/92 1-1 ﬂ KEYST’ONE
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20 METHODOLOGIES

The compliance test program followed the USS-approved emissions measurement test
protocol which can be found in Appendix A.

Particulate matter sampling was performed in accordance with EPA Stationary, Source
Sampling Methods 1 through 5 and Sections 139.11 and 139.12 of the Pennsylvania
Department of Environmental Resources (PA DER) Source Testing Manual. Three two-
hour tests were executed during normal, maximum operation and production of the battery.

The process exhausts through a 186 inch inside diameter stack. A total of 24 traverse
points, 12 per diameter, were sampled; the traverse points were calculated in accordance
with EPA Method 1. Sampling was conducted through four equally spaced ports, with six
traverse points sampled per port. Each traverse point was sampled for 5 minutes, thus
bringing the total sampling time to 120 minutes for each test run. A schematic diagram of
the combustion stack and traverse points can be found in Figure 2-1.

In accordance with EPA Method 2, velocities and volumetric flow rates of the exhaust gas
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,

At the beginning and end of each test, gas concentrations of CQO,;, O, and N, (by
difference) were determined with the use of a Bacharach "Fyrite" apparatus as specified by
EPA Method 3. Gas concentrations were used to obtain dry molecular weight of the
process gas,

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.

As specified by EPA Method S, each sampling train was assembled as required by the
method, leak-checked on site at the beginning and end of each test run, and operated such
that isokinetic conditions were maintained. Clean up of the sampling train included an
acetone rinse of the front-half components of the sample train. The acetone rinses were

USS Clairton Works 605058-01 8/52 2-1 \ KEYSTONE
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evaporated to dryness, desiccated, and weighed to a constant weight. The sample train
filters were dried, desiccated for 24 hours, and weighed to a constant weight. Rinse residue
weights and filter weights were measured to the nearest 0.1 mg. One acetone blank was
prepared in the same manner as the test sample acetone rinses. The blank residue weight
was subtracted from the test sample rinse residue weights. Front-half acetone rinse residue
weights (after blank correction) and sample train filter weights were used to determine
total particulate matter catch.

All visible emissions determinations were performed in accordance with EPA Stationary
Source Sampling Method 9,

USS Clairton Works 605058-01 8,92 2-2 § KEYSTONE




3.0 RESULTS

All testing was performed during periods of normal plant operation. To validate this,
copies of the operational data can be found in Appendix B.

All sampling equipment was calibrated and operated in accordance with EPA Stationary
Source Sampling Methods 1 through 5. Copies of the pre-test calibration results, post-test
calibration results, and the results of an audit conducted with a critical orifice provided by
the Allegheny County Health Department BAPC can be found in Appendix C,

Copies of the field data sheets for the particulate matter sampling can be found in
Appendix D. The emissions calculations for each test can be found in Appendix E.

The test results for particulate matter have been summarized in Table 3-1. As
promulgated by the Amended Mon Valley Consent Decree, Paragraph V.A.(6), the
allowable particulate matter concentration for #19 Battery Combustion Stack is 0.030
gr/dscf. The results of the testing yielded an average particulate matter concentration and
emission rate of 0.0063 grains per dry standard cubic feet (gr/dscf) and 3.55 pounds per
hour (Ib/hr), respectively. The actual particulate matter concentration is less than the
allowable concentration, thus, the particulate matter emissions from the stack are in
compliance.

Table 3-1 also lists other pertinent stack and sampling parameters which include stack gas
flow rate expressed in units of actual cubic feet per minute (acfm) and standard cubic feet
per minute (scfm), moisture content of the stack gas (percent by volume), stack gas
temperature (°F), gas volume sampled for each test in units of dry standard cubic feet
(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 stack gas
velocity, An isokinetics value between 90 percent and 110 percent is considered
acceptable. Isokinetic values for the three test runs were 104.1 percent, 103.1 percent, and
98.2 percent; therefore, all values were within the acceptable range. Actual test sampling
times have also been included in Table 3-1.

E
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TABLE 3-1

USS CLAIRTON WORKS
CLAIRTON, PA

#19 BATTERY COMBUSTION STACK
PARTICULATE MATTER EMISSIONS DATA

Run 1 Run 2 Run 3 Average
Test Numnber CLR-19CS-1 CLR-19CS-2 CLR-19CS-3
Test Date 7-30-92 7-30-92 7-30-92
Mass Emission Rate
and Concentration
Particulate Matter  (Ib/hr) 3.27 4.55 2.84 3.55
, (gr/dscf) 0.0060 0.0079 0.0049 0.0063
Stack Conditions
Average Flow Rate (acfm) 135267 142115 137738 138373
Standard Flow Rate (scfm) 73600 78160 77364 76375
Temperature °F) 488.3 478.1 458.6 475.0
Moisture Content (%) 13.8 13.7 12.6 13.3
Sampling Conditions
Test times 8:07 10:48 14:10
to 8:37 to 11:18 to 14:40
8:40 11:22 14:43
to 9:10 to 11:52 to 15:13
9:15 12:19 15:25
to 9:45 to 12:49 to 15:55
9:49 12:54 16:00
to 10:19 to 13:24 t016:30
Sampling Time (minutes) 120 120 120
Sample Volume (dscf) 41.976 44.203 42.170
Isokinetics (%) 104.1 103.1 98.2

USS Clairton Works 605058-01 8/92 3-1a




-Visible emissions data is summarized in Table 3-2. Visible emissions were recorded
continuously for all three test runs. As promulgated by the Amended Mon Valley Consent
Decree, Paragraph V. A. (6), the "visible emissions shall not equal or exceed 20 percent
opacity for a period or periods aggregating in excess of 3 minutes in any 60-minute period
and shall never equal or exceed 60 percent opacity.” Visible emissions readings recorded
during the three tests did not exceed 15 percent, thus, the visible emissions are in
compliance. Copies of the field data sheets for the visible emissions readings can be found
in Appendix F.

USS Clsirton Works 60505801 8/92 32 RKEYSTON E




TABLE 3-2

USS CLAIRTON WORKS
CLAIRTON, PA

#19 BATTERY COMBUSTION STACK
VISIBLE EMISSIONS DATA

Observation Date 7-30-92

Observation Time 8:00
to 4:30

Total Number

of Readings 2040
Number of Readings
with Opacity < 20% 2040
Greatest Opacity 15%
USS Clairton Works 605058-01 /92 . 3-2a \ KEYSTONE




COMPLIANCE DEMONSTRATION
#19 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
CLAIRTON, PA
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TEST PROTOCOL
#19 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
CLAIRTON, PA

Particulate matter sampling will be performed in accordance with EPA Stationary
Source Sampling Methods 1 through § (40 CFR, Part 60, Appendix A) and Sections
139.11 and 139.12 of the Pennsylvania Department of Environmental Resources (PA
DER) Source Testing Manual. Three two-hour tests will be executed during normal
operating conditions. Greater than 50 dry standard cubic feet of sample gas will be
collected during each test run.

The process exhausts through a 186 inch diameter stack. A total of 24 traverse points
(12 per diameter) will be sampled; the traverse points will be calculated in accordance
with EPA Method 1. Sampling will be conducted through four equally spaced ports,
with six traverse points sampled per port. Each point will be sampled for 5 minutes, thus
bringing the total sampling time to 120 minutes.

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
sampling point. Static pressure of the exhaust gas stream will be measured with the
same pitot tube,

At the beginning and end of each test, gas concentrations of CO; O, and N, (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 process gas.

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.

USS Quairton Works 7/92 1 § KEYSTONE
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include an acetone rinse of the front-half components of the sample train. Front-half
acetone rinses will be evaporated to dryness, desiccated, and weighed to a constant
weight.  Sample train glass fiber 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 mg. One acetone blank will be prepared in
the same manner as the test sample rinses. The blank residue weight will be subtracted
from the test sample residue weights. After blank correction, front-half acetone rinse
residue weights and sample train filter weights will be used to determine total
particulate matter catch. Clean up and analytical procedures will follow the
methodology of EPA Method S,

All visible emissions determinations will be performed in accordance with EPA
Stationary Source Sampling Method 9, Visible emission readings will be recorded for
the duration of each particulate matter tes:.

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

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 Allegheny County
Health Department Bureay of Air Pollution Control, field data sheets for the particulate
matter sampling and visible emissions determinations, emjssions calculations, and
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COMPLIANCE DEMONSTRATION
#19 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
CLAIRTON, PA

APPENDIX C
CALIBRATION RESULTS
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KEYSTONE ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA
#19 COMBUSTION STACK COMPLIANCE TES
DATE: +.+00.07-30-92

CHARGE #: ...150-605058
TEST #: +....CLR-19CS-1

1. EMISSION RESULTS

GR/SCFD LB/HR

2. STACK CONDITIONS

FLOW (ACFHM)

135267.
(SCFM) 73600.
MOISTURE CONTENT (%) 13.76
STACK TEMPERATURE (F) 488.3

- A W -

--—-—-u----.------------—-—-------——---------—---

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 41.976
PERCENT ISOKINETIC 104.08




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA #19 COMBUSTION STACK
CLR-19CS-1 7-30-92

FIELD DATA AND VELOCITY CALCULATIONS

METER
METER ORIFICE TEMP STACK CORRECTED
READING DELTA P DELTA H DEG F VACUUM TEMP VELOCITY
TIME (DRY)CF IN.H20 REQ ACT IN OUT IN.HG. DEG FFT/SEC
66.2C 807.0 10.220 .025 .40 .40 69. 67. 3.0 501. 12.4
46.5 .030 <47 .45 69. 69. 3.0 500. 13.5
33.0 .030 .47 .45 74. 74. 3.0 497. 13.5
22.0 .025 .40 .40 74. 75. 3.0 S01. 12.4
12.5 .025 -40 .40 77. 77. 3.0 500. 12.4
4.0C 837.0 22.147 .025 .40 .40 77. 77, 3.0 498. 12.3
66.2B 840.0 22.147 .025 +40 .40 78. 78, 3.0 480. 12.2
025 .40 .40 BO. 80. 3.0 475. 12,2
.020 .31 .30 82. 83. 2.5 510. 11.1
. 015 .24 .25 83, 84. 2.0 506. 9.6
. 015 .24 .25 83. 85. 2.5 5013. 9.6
4.0B 910.0 31.833 .,010 .16 .15 85. 83. 2.0 510. 7.9
66.2A 915.0 31.833 .015 .24 .25 84. 85. 2.5 480. 9.5
.010 .16 .15 24. 86, 2.0 482. 7.7
.010 .16 .15 84. 87. 2.0 450. 7.6
.010 .16 .15 84. 87. 2.0 453. 7.6
.020 .31 .30 84. 87. 2.5 470. 10.9
4.0A 945.0 40.118 .010 .16 .15 85. 88, 2.0 483, 7.7
66.2D 949.0 40.118 .045 .71 .70 85, 86, 3.5 476. 16.4
.060 .94 .95 86. 89. 4.0 484. 19.0
.050 .79 .80 88. 89, 4.0 481. 17.3
.050 .79 .80 89. 90, 4.0 478. 17.3
.040 .63 .65 90, 90. 3.5 504. 15.7
4.0D 1019.0 55.372 .020 .31 .30 90. 91. 3.0 496. 11.0
ORSAT
co2 3.5 IMPINGER NO. 1 120.8
02 13.5 2 12.5
co .0 3 1.4
N 83.0 4 .0
ABSORBED H20 7.3
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.756 6=-3-92 - INITIAL 0.014 CFM 5.0
METER 0.9721 6-3-92 FINAL 0.004 CFM 5.5
PITOT 0.84 5=18~92

CONTROL BOX NO. 4 . PROBE NO. 10-3 NOZZLE NO. 50




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA #19 COMBUSTION STACK

CLR~19CS~-1 7=-30-92

STACK SAMPLING CALCULATIONS
A. BAROMETRIC PRESSURE IN. HG.ovsesoosoaosessocsrs
B. AVG. DELTA H (IN H20) evvvvcrnsssoannssoacossns
C. METER PRESSURE (IN. HG.)eceovoouosononssnnnons
D. STATIC PRESSURE (IN. H20).eseeeevoasonscnnsnce
E. STATIC PRESSURE (IN. HG.)oececoovonasnssnnnans
F. STACK PRESSURE (IN. HG.) (A+E)eecsvecacscssnns
G. STACK DIAMETER (IN.).veececcocascsoannassoascs
Hl STACKAREA (SQ. FT.)‘...lll.....l....ll.‘.l...
NOZZLE DIAMETER. « s+ oveeecennossssssasnsnsanone
I. NOZZLE AREA (SQ. FTe)eveercecasosravesasaasons
J. AVG. STACK TEMP (DEG. R.).cuvonrencoonnvvosnns
K. AVG. METER TEMP (DEG. R.)sovsncssscosnvosansss
L. CONDENSATE VOL. (ML) .voueenn. R
M. ABSORBED H20 (ML) +eveeoessoosnosoansennoanoncs
N. TOTAL H20 (ML) +ooccveeocsascnsconnnaasnnnsansns
ol HETERED GAS (cF).l..l.."...l"..ll.l..ll..l.'
P. GAS METER CORRECTION...eececucoscnnccasansnose
Q. CORRECTED METERED GAS (CF)..cvovevoooonccanrse
R. H20 GAS VOLUME (CF) (0.00267N(K/C)eevereeensr-
S. TOTAL SAMPLED VOLUME (CF) (Q+R).ecevvevcecenoss
T. DERCENT H20 (100R/S).uccceevcccscanscasoansnsoe
THEORETICAL MAXIMUM. .. oevvvrccaaansosanonnnans
PERCENT WATER USED.evserrveasnossssssannosnns
U. SCFD GAS SAMPLED (528%Q*C/(29.9%K)).uvenseuoons

V. MOLECULAR WEIGHT OF STACK GAS
MOISTURE
ORSAT-DRY CORRECTION MOLECULAR
COMPONENT VOL.PCT./100 X (1~T/100) X WEIGHT
co2 .035 X .8624 X 44.0
co .000 X .8624 X 28.0
02 ) .135 X .8624 X 32.0
N2 .830 X .8624 X 28.2
H20 X T/100= ,1376 X 18.0
MOLECULAR
WEIGHT OF
STACK GAS

W. PITOT CORRECTION....cveeonnsoosssnssasonsssnans
X. AVERAGE CORRECTED VELOCITY (FPS).vevececenanens
(85.49%W*SQRT( (J*DELTA P)/(V*F)}]

Y. AVG. FLOW RATE (CFM)  (X*H*60)..cvoescoccveons
2. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)......

STACK FLOW RATE (DRY) eveveevovesscannncaanonans
AA. SAMPLE TIME (SEC) s eveevvocecnsarnvasanssnnonans
BBI PERCENT ISOKINETIC.I.I.I....I'l....ll...llll..

nmnnuun

(T*100+U*29,.92) / (528*X*AA*I*F*(1-T/100))

29.34
.40
29.37
-1.40
".103
29.24
186.00
188.69
.4280
. 000999
948.3
542.3
134.7
7.3
142.0
45.152
.9721
43.892
7.001
50.893
13.76
100.00
13.76
41.976

WEIGHT
PER MOLE

1.33
.00
3.73
20.19
2.48

= 27.72

.840
11.95

135267.
73600.
63475.

7200.
104.08




AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

KEYSTONE ENVIRONMENTAL RESQURCES, INC.

CLAIRTON, PA 419 COMBUSTION STACK
CLR-19CS~1 7-30-92
CYCLONE MATL.ON  INSOL.MATL. SOL.MATL.
PARAMETER WT. (G) FILTER(G) IN PROBE(G) IN PROBE(G)
PARTICULATE .00000 .01120 .00000 .00520
INSOL.MATL. SOLUBLE MATL.
PARAMETER IN IMP. (G) IN IMP.(G)
PARTICULATE .00000 .00000
PARTICULATE .01640
ALL MATLS. .01640
PARAMETER GR/SCFD LB/HR
PARTICULATE .00602 3.27360

Emission rates are

based on EPA Method 5.




KEYSTONE ENVIRONMENTAL RESOQURCES
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA
#19 COMBUSTION STACK COMPLIANCE TES

DATE: R ERE] 007_30"92

CHARGE #: ...150-605058
TEST #: .....CLR-19C5-2

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

PARTICULATE ,00787 4.55489

2. STACK CONDITIONS
FLOW (ACFM) 142115.

(SCFM) . 78160.

MOISTURE CONTENT (%) 13.€5
STACK TEMPERATURE (F) 478.1

3. SAMPLING CONDITIONS
SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 44.203
PERCENT ISOKINETIC

103.08




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA

CLR-19CS5~-2 7-30-92

FIELD DATA AND VELOCITY CALCULATIONS

#19 COMBUSTION STACK

METER
METER ORIFICE TEMP STACK CORRECTED
READING DELTA P DELTA H DEG F VACUUM TEMP VELOCITY
TIME (DRY)CF IN.H20 REQ ACT IN oUT IN.HG. DEG FFT/SEC
66.2D 1048.0 56.052 .050 .79 .80 89. 90. 3.0 507. 17.6
46.5 .055 1.06 1.05 91. 92. 3.5 498. 18.3
33.0 . 050 .82 .80 92. 93, 3.0 485, 17.4
22.0 .055 .80 .90 92. 93. 3.0 477. 18.1
12.5 .045 .73 .75 92. 93, 3.0 480. 16.4
4.0D 1118.0 72.329 .040 . .65 .65 92. 93. 3.0 479. 15.5
66.2A 1122.0 72.329 .030 .49 .50 91, 93. 3.0 439. 13.1
.035 .57 .60 92. 94. 3.0 470. 14.4
.025 .40 .40 92. 94. 3.0 462. 12.1
.020 .33 .35 92. 94. 2.5 459. 10.8
.020 .33 .35 94. 095, 2.5 447, 10.8
4.0A 1152.0 84.311 .025 .41 .40 93, 95. 2.5 451, 12.0
66.2B 1219.0 84.311 .025 .41 .40 91. 94, 3.0 507. 12.4
.020 .33 .35 92, 93. 3.0 493. 11.0
.015 .24 .25 91, 93. 3.0 488. 9.5
.020 .33 .35 91. 93. 2.5 479. 10.9
.010 .16 .15 92. 93. 2.5 463. 7.7
4,0B 1249.0 93.607 .005 .08 .10 92. 94. 2.0 481, 5.5
66.2C 1254.0 93.607 .020 .33 .35 93, 95. 2.5 451, 10.8
.025 .41 .40 94. 96. 3.0 469. 12.2
.030 .49 .50 95. 97. 3.0 493. 13.5
. 025 .41 .40 97. 95, 3.0 523. 12.5
.020 .33 .35 94. 96. 3.0 489. 11.0
4.0C 1324.0 104.543 .,010 .16 .15 94. 96. 2.5 485. 7.8
ORSAT
co2 3.0 IMPINGER NO. 1 123.5
02 13.8 2 14.1
co .0 3 1.8
N 83.3 4 .0
ABSORBED H20 8.8
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.756 6-3-92 INITIAL O. 012 CFM 5.0
METER 0.9721 6-3-92 FINAL 0.006 CFM 5.0
PITOT 0.84 5-18-92
CONTROL BOX NO. 4 PROBE NO. 10-2 NOZZLE NO. 56




KEYSTONE ENVIRONMENTAL RESQURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA #19 COMBUSTION STACK

CLR-19CS5-2 7-30-92

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG.ooveosoovsroccsnses
B. AVG. DELTA H (IN H20) eeivvevoncavonansonnanones
C. METER PRESSURE (IN. HG.)eeeveeoovarvossvaasnes
D. STATIC PRESSURE (IN. H20) s :uencevssosnacoanse
E. STATIC DRESSURE (IN. HG.)seuesevervacovonarnsne
F. STACK PRESSURE (IN. HG.) (A+E)cecvecarcocccnes
G. STACK DIAMETER (IN.)ceeocovosooooconnssvosnoens
H. STACK AREA (5Q. FT.)eeeceeoessonnsasonsonsnnns

NOZZLE DIAMETER..'..II......I.l.....‘.l...l'..
I. NOZZLE AREA (SQ. FT.)ecvesreernanonncosssnsons
J. AVG. STACK TEMP (DEG. Re)svevvesnssncnaasnnnns
K. AVG. METER TEMP (DEG. R.)sveeosacvovasararaens
L. CONDENSATE VOL. (ML) +eevoasvosnosoonovosnsnans
M. ABSORBED H20 (ML) evoeevocvcovevasorasossosvonns
N. TOTALHZO (ML).I..l.'.‘..l...ll......'!l..'l.l
O. METERED GAS (CF)uevevcrosreoannnsvannssnaraons
P. GAS METER CORRECTION...c:ceesosonenssoaanaosnss
Q. CORRECTED METERED GAS (CF).veveoscuvorasosnens
R. H20 GAS VOLUME (CF) (0.00267N(K/C)evcevsosesas
S. TOTAL SAMPLED VOLUME (CF) (Q+#R).eevcocnasvacns
T. PERCENT H20 (LOOR/S).ccecuuoansosonassasroneos

THEORETICAL MAXIMUM. . evoooscavasoroavonvasacss

PERCENT WATER USED.susovevacesnsroancsssonvess
U. SCFD GAS SAMPLED (528%*Q*C/(29.9%K))sctvscaness

V. MOLECULAR WEIGHT OF STACK GAS
MOISTURE
ORSAT=DRY CORRECTION MOLECULAR
COMPONENT VOL.PCT./100 X (1-T/100) X WEIGHT
coz .030 X .86385 X 44.0
co .000 X .8635 X 28.0
02 .138 X .8635 X 32.0
N2 .832 X .8635 X 28.2
H20 X T/100= .1365 X 18.0
MOLECULAR
WEIGHT OF
STACK GAS

W. PITOT CORRECTION. . .:veseeesveassssvanssnnsonans
X. AVERAGE CORRECTED VELOCITY (FPS).everevscncssss
[85.49%W*SQRT( (J*DELTA P)/(V*F)}]

Y. AVG. FLOW RATE (CFM)  (X*H*60)..ceovonveanonns
7. STACK FLOW RATE (SCFM) (528%Y/J*F/29.92)......

STACK FLOW RATE (DRY)ecvvvoccassoveonncasannnas
Ml SMPLE TIHE (SEC)...'.I.OIII..Il.........ll...
BE. PERCENT ISOKINETIC:.eseveoveoccssasssanoacnnnans

0

g nn

(J*100*0*29.92)/(528*X*AA*I*F*(1-T/100))

29.34
.47
29,37
=-1.40
-.102
29.24
186.00
188.69
.4280
. 000999
938.1
5583.2
139.4
8.8
148.2
48.491
.9721
47.138
7.451
54.590
13.65
100.00
13.65
44.203

WEIGHT
PER MOLE

1.14
.00
3.80
20.27
2.46

= 27.67

.840
12.55

142115.
78160,
67491.

7200,
103.08




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA #19 COMBUSTION STACK
CLR=19CS-2 7=30-92

CYCLONE MATL.ON INSOL.MATL. SOL.MATL.
PARAMETER WT. (G) FILTER(G) 1IN PROBE(G) IN PROBE (G)

PARTICULATE .Q0000 .01280

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP.(G)
PARTICULATE .00000 ~.00000
PARTICULATE .02260
ALL MATLS. .02260
PARAMETER GR/SCFD LB/HR
PARTICULATE .00787 4.55489

Emission rates are based on EPA Method 5.




KEYSTONE ENVIRONMENTAL RESQURCES
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA
#19 COMBUSTION STACK COMPLIANCE TES

DATE: .......7"30'92

TEST #¢ .....CLR=19CS-3

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

PARTICULATE .00489 2.83623

2. STACK CONDITIONS
FLOW (ACFM) 137738.

(SCFM) 77364.

MOISTURE CONTENT (%) 12.60
STACK TEMPERATURE (F) ' 158.6

3. SAMPLING CONDITIONS
SAMPLE TIME (MIN.) ) 120.0
SCFD GAS SAMPLED 42.170
PERCENT ISOKINETIC 98.15




KEYSTONE ENVIRONMENTAL RESQURCES, INC.
AIR QUALITY ENGINEERING

CLAIRTON,

USS CLAIRTON WORKS
#19 COMBUSTION STACK

CLR-19CS§-1

PA

7=30=92

FIELD DATA AND VELOCITY CALCULATIONS

METER
METER ORIFICE TEMP STACK CORRECTED
READING DELTA P DELTA H DEG F VACUUM TEMP VELOCITY
POINT TIME (DRY)CF 1IN.H20 REQ ACT IN OUT IN.HG. DEG FFT/SEC
66.2C 1410.0 104.770 .015 .24 .25 91. 93, 2.0 511. 9.6
46.5 .015 .24 .25 92. 94. 2.0 485. 9.5
33.0 .015 .24 .25 93. 93. 2.5 441. 9.3
22.0 020 «33 .35 93. 94. 2.5 461. 10.8
12.5 .020 .33 .35 93. 95, 2.5 453. 10.8
4.0C 1440.0 115.788 .080 1.31 1.30 94. 95. 3.5 470. 21.7
66.2B 1443.0 115.788 .025 .41 .40 95. 96, 2.5 441. 12.0
' .025 .41 .40 96. 97, 2.5 437. 11.9
.015 .24 .25 97. 99. 2.5 448. 9.3
.015 .24 .25 99. 100. 2.5 451. 2.3
.020 .33 .35 99. 1l01. 3.0 447. 10.7
4.0B 1513.0 125.755 .010 .16 .15 100. l02. 2.0 460. 7.6
66.2A 1525.0 125.755 .020 .33 .35 101. 99. 2.5 434. 10.7
.010 .16 .15 100. 102. 2.2 471. 7.7
.020 .33 .35 100. 101. 2.5 442, 10.7
.030 .51 .50 99. 101. 3.0 459, 13.2
.020 .33 .35 98. 100. 2.5 463. 10.8
4.0A 1555.0 136.271 .030 .51 .50 99. 101. 3.0 471. 13.3
66.2D 1600.0 136.271 .045 .77 .75 96. 98, 3.0 440. 16.0
.050 .85 .85 97. 98. 3.5 449. 17.0
.050 .85 .85 97. 98. 3.5 457. 17.1
. 045 .77 .75 97. 98, 3.5 463. 16.2
.035 .60 .60 96, 98. 3.0 472. 14.4
4.0D 1630.0 151.376 .025 43 .45 96. 98, 3.0 480Q. 12.2
ORSAT
coz2 2.8 IMPINGER NO. 1 109.8
02 14.0 2 9.7
co .0 3 1.2
N 83.3 4 .0
ABSORBED H20 8.2
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.756 6=3-92 INITIAL 0.019 CFM 5.0
METER 0.9721 6=3-92 FINAL 0.012 CFM 5.0
PITOT 0.84 5-18-92
CONTROL BOX NO. 4 PROBE NO, 10-3 NOZZLE NO. 50



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA #19 COMBUSTION STACK
CLR-19CS=-3 7=-30-92

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG...cevveencovcnconns 29.34
B. AVG. DELTAH(IN HZO)-........-..-...-..-...-. 046
C. METER PRESSURE (IN. HG.)ceoveoonccocacnvscnnans 29,137
Do STATIC pRESSURE (IN- HZO).-...-......-........ -1l4°
E. STATIC PRESSURE (IN. HG.).c--coevesaronoonconn -.103
F. STACK PRESSURE (IN. HG.) (A+E)ccosreccccccnses 29.24
G. STACK DIAMETER (IN.).vsessesvnannrrerncorancce 186.00
H., STACK AREA (5Q. FT.)-ccceccccssesnsoncrasnsnnes 188.69
NOZZLE DIAMETER. seccevevssssesssssscsssnvencren .4280
I. NOZZLE AREA (SQ. FT.)eeevecccorssasasansasssss  +000999
J. AVG. STACK TEMP (DEG. Ru)esevcavavavvocanssence 918.6
K. AVG. METER TEMP (DEG. R.).ooveveonocoosssaosas 557.3
L. CONDENSATE VOL. (ML)..ccocccsnrscnrecnccrnnnres 120.7
M. ABSORBED H20 (ML):::cevsscsesnnsnssscsnsorsoacces 8.2
N. TOTAL H20 (ML) :cccvocesssssonasonenssanvrenncs 128.9
O. METERED GAS (CF) escecenscorsnasccacascanracoss 46.606
P. GAS METER CORRECTION-.-.-_.o-...-.......-...... -9721
Q. CORRECTED METERED GAS (CF)socescvecnsonccnence 45.306
R. H20 GAS VOLUME (CF) (0.00267N(K/C)evercvnscasn 6.529
S. TOTAL SAMPLED VOLUME (CF) (Q+R)eeceeonvooacnons 51.835
T. PERCENT H20 (lO0R/S)escvsecccsrcvsscsscccnccas 12.60
THEORETICAL MAXIMUM...ecoeovosvresossccccsnacsne 100.00
PERCENT WATER USED.cveevssosvrosssconsccsscsres 12.60
U. SCFD GAS SAMPLED (528%Q#*C/(29.9%K)).ccceeeenns 42.170
V. MOLECULAR WEIGHT OF STACK GAS
MOISTURE
ORSAT-DRY CORRECTION MOLECULAR WEIGHT
COMPONENT VOL,.PCT./100 X (1-T/100) X WEIGHT = PER MOLE
co2 .027 X .8740 X 44.0 = 1.06
Co .000 X .8740 X 28.0 = .00
02 .140 X .8740 X 32.0 = 3.92
N2 .832 X .8740 X 28.2 = 20.52
H20 X T/100= .1260 X 18.0 = 2,27
MOLECULAR
WEIGHT OF
STACK GAS = 27.76
W. PITOT CORRECTION, . cervessssesscccsnsaasnasccscsns .840
X. AVERAGE CORRECTED VELOCITY (FPS).cccvevsnccccnn 12.17

[85.49*W*SQRT( (J*DELTA P)/(V*F))]
Y. AVG. me MTE (CFH) (x*H*so)I.......I'.lllOl 137738-

2. STACK FLOW RATE (SCFM) (528#*Y/J*F/29.92)...... 77364.

STACK FLOW RATE (DRY).sucesvcscoscrorenascnnoes 67619,
AA. SAMPLE TIME (SEC) ccvtvessccccnrssrsccssncsonses 7200.
BB. PERCENT ISOKINETIC'......'II..l.l..l..l..lll.. 98.15

(J*lOO*U*29.92)/(528*X*AA*I*F*(1-T/100))




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA #19 COMBUSTION STACK
CLR-19C5=-3 7=30=92

CYCLONE MATL.ON INSOL.MATL. SOL.MATL.
PARAMETER WT. (G) FILTER(G) 1IN PROBE(G) IN PROBE(G)

—— A W D W e ek - —— ——— - -

PARTICUIATE .00000 .00940 .00000 .00400

INSOL.MATL. SQLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00000 .00000
PARTICULATE . 01340
ALL MATLS. -.01340
PARAMETER ' GR/SCFD LB/HR
PARTICULATE . 00489 2.,83623

Emission rates are based on EPA Method 5.
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