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Clairton Works
400 State Street
Clairton, PA 15025

Director

Bureau of Air Quality Control
Department of Environmental Resources
P.O. Box 2063

Harrisburg, PA 17120

U.S. Environmental Protection Agency
Region 1lI

841 Chestnut Building

Philadelphia, PA 19017

Gentlemen:
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i
Deputy Director
Allegheny County Health Department
Bureau of Air Poliution Control
301 Thirty-ninth Street
Pittsburgh, PA 15201

\

Office of Chief Counsel

Western Region

Department of Environmental Resources
400 Waterfront Drive

Pittsburgh, PA 15222-4745

Subject: Compliance Demonstration

Clairton Battery Stack #9

Please find enclosed with this letter the mass emission report on #9 Battery combustion
stack. The compliance demonstration was conducted at USS Clairton Works, a division

of USX Corporation, on October 8-9, 1992.

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

GTW/BAC
Attachment

A division of USX Corporation

Very fruly yours,

L/

/é T. Weber,
.~ General Manager

USS Clairton Works
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ABSTRACT

On October 8 and 9, 1992, a compliance test program was conducted for USS Clairton
Works, Clairton, PA, on the #9 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 #9 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
0.0052 gr/dscf and 1.79 Ib/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. Plume opacity is determined and recorded at 15 second intervals for the duration
of each stack test. For the first and third test runs, the greatest opacity was S percent.
During the second test run, there were three consecutive readings of 20 percent opacity
immediately followed by one reading of 25 percent (the highest opacity recorded). Thus,
the visible emissions are in compliance.

USS Clairton Works 605048-01 11/92 iii
/ KEYSTO!
ENVIRONMENTAL RESOURCES, INC

INE



1.0 INTRODUCTION

On October 8 and 9, 1992, a compliance test program was conducted for USS Clairton
Works, Clairton, PA, on the #9 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 (Keystone). The test crew was comprised of David Beranek,
Richard Casselberry, and Mark Valerio. 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
(BAPQ).

The test program took place over two days, not the anticipated one day, due to a delay in
the operation of the Battery #9. On the morning of October 8, 1992, after the completion
of the first test run, Keystone was notified that no pushing or charging would take place on
the battery for approximately two hours. Thus, no sampling occurred during this time
period. Once normal operation of the battery was resumed (about 3:00 PM), the second
run of the particulate matter sampling began. The third test run was conducted on the
following day, October 9, 1992.

USS Clairton Works 605048-01 11/92 1-1 \ KEYSTONE
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20 METHODOLOGIES

The compliance test program was conducted in accordance with the 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 114 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 carbon dioxide (CO;), oxygen
(02), and nitrogen (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
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.

As specified by EPA Method 5, 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

ENYIRONMENTAL RESOL RCES, INC
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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 milligram. 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 60504801 11/92 2-2 \ KEYSTONE
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30 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.
Analytical results for the three test runs can be located in Appendix F.

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 #9 Battery Combustion Stack is 0.030
gr/dscf. The results of the testing yielded an average particulate matter concentration and
emission rate of 0.0052 grains per dry standard cubic feet (gr/dscf) and 1.79 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), standard cubic feet per
minute (scfm), and dry standard cubic feet per minute (dscfm), 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
102.6 percent, 98.6 percent, and 103.7 percent; therefore, all values were within the
acceptable range. PA DER Source Testing Manual, Section 139.12 (4) requires that a
minimum of 50 dscf be sampled for each test run. The sample volumes for test runs one

USS Clairton Works 605048-01 11/92 3-1 \ KEYSTONE
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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

9BSTB31.WR1

USS Clairton Works 605048-01 11/92

TABLE 3-1

USS CLAIRTON WORKS
CLAIRTON, PA

] #9 BATTERY COMBUSTION STACK
PARTICULATE MATTER EMISSIONS DATA

Run 1 Run 2 Run 3
CLR-BS9-1 CLR-BS9-2 CLR-BS9-3

10/8/92 10/8/92 10/9/92
(Ib/hr) 1.31 2.21 1.86
(gr/dscf) 0.0037 0.0064 0.0055
(acfm) 84900 83380 84890
(scfm) 45670 45510 44770
(dscfm) 41750 40400 39600
(°F) 500.5 483.3 514.7
(%) 8.6 11.2 11.6
8:53 15:04 12:08
to 9:23 to 15:34 to 12:38
9:33 15:46 12:44
to 10:03 to 16:16 to 13:14
10:10 16:25 13:20
to 10:40 to 16:55 to 13:50
10:48 17:02 13:58
to 11:18 to 17:32 to 14:28
(minutes) 120 120 120
(dscf) 74.838 69.612 71.731
(%) 102.6 98.6 103.7

3-1a

Average

1.79
0.0052

84390
45320
40580
499.5

10.5



through three are 74.838 dscf, 69.612 dscf, and 71.731 dscf, respectively, therefore, this
requirement has been met. Actual test sampling times have also been included in Table 3-
1.

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." Plume opacity is determined and
recorded at 15 second intervals for the duration of each stack test. The highest visible
emissions readings were recorded during the second test run. There were three
consecutive readings of 20 percent opacity followed immediately by one reading of 25
percent opacity. The opacities for the first and third test runs did not exceed S percent.
Thus, the visible emissions are in compliance. Copies of the field data sheets for the visible
emissions readings can be found in Appendix G.

USS Clairton Works 605048-01 11/92 32 YST
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TABLE 3-2

USS CLAIRTON WORKS
CLAIRTON, PA

#9 BATTERY COMBUSTION STACK

VISIBLE EMISSIONS DATA

Run Number 1 2 3
Observation Date 10-8-92 10-8-92 10-9-92
Observation Time 8:45 15:05 12:00

to 11:45 to 17:35 to 14:30
Total Number
of Readings 720 600 600
Number of Readings
with Opacity < 20% 720 599 600
Greatest Opacity 5% 25% 5%

9BSTB32.WR1
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COMPLIANCE DEMONSTRATION
#9 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
CLAIRTON, PA
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TEST PROTOCOL
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TEST PROTOCOL
COMPLIANCE DEMONSTRATION
#9 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
CLAIRTON, PA

Particulate matter sampling will be performed in accordance with EPA Stationary
Source Sampling Methods 1 through 5 (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 114 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 in
the same horizontal plane. With six traverse points sampled per port and each point
sampled for 5 minutes, the total sampling time will be 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. 1

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.

ENVIROSAEN AL RESUURCES

USS Clairton Works 605048-01 1 \ KEYSTONE,



As specified by EPA Method 5, 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
such that isokinetic conditions are maintained. Clean up of the sampling train will
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 5.

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 test.

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 Allegheny County
Health Department Bureau of Air Pollution Control, field data sheets for the particulate
matter sampling and visible emissions determinations, computer-generated emissions
calculations, and analytical results for each test.

USS Clairton Works 605048-01 2 \ K EYSTONE
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COMPLIANCE DEMONSTRATION
#9 BATTERY COMBUSTION STACK
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COMPLIANCE DEMONSTRATION
#9 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
CLAIRTON, PA

APPENDIX E
EMISSIONS CALCULATIONS

\KEYSTONE



KEYSTONE ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
Clairton, PA

#9 Battery Stack

DATE: .......10-8-92
CHARGE #: ...150-605048
TEST #:

+e+..CLR-BS9-1

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR
PARTICULATE .00366 1.31090
2. STACK CONDITIONS
FLOW (ACFM) 84901.
(SCFM) 45665.
MOISTURE CONTENT (%) 8.57
STACK TEMPERATURE (F) 500.5
3. SAMPLING CONDITIONS
SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 74.838
PERCENT ISOKINETIC

102.58



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

Clairton, pa #9 Battery Stack
CLR-BS9-1 10-8-92

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 IN.H20 REQ ACT IN ouT IN.HG. DEG FFT/SEC
40.65 853.0 847.818 .110 1.97 2.00 47. 4s8. 5.0 490. 25.4
28.5 .100 1.79 1.80 69. 49, 5.0 490. 24.3
20.2 .100 1.79 1.80 75. 52, 5.0 499. 24.4
13.5 .080 1.48 1.50 81. s51. 4.0 509. 21.9
7.6 .060 1.11 1.10 81. 57, 3.5 498. 18.9
2.4 923.0 867.891 .020 .37 .35 79. 59, 2.5 497. 10.9
40.6W 933.0 867.891 .090 1.66 1.65 77. 60. 4.0 490. 23.0
28.5 .080 1.48 1.50 82. 6e61. 4.0 499, 21.8
20.2 .080 1.48 1.50 84. e62. 4.0 501. 21.8
13.5 .060 1.10 1.10 85. e64. 3.5 500. 18.9
7.6 .070 1.29 1.30 89. e65. 4.0 496. 20.4
2.4 1003.0 887.062 .010 .18 .20 83. 69. 2.5 501. 7.7
40.6N 1010.0 887.062 .090 l.66 1.65 80. 67. 4.5 505. 23.2
28.5 .090 1.66 1.65 89. 69. 4.0 519. 23.4
20.2 .120 2.21 2.20 92. 69. 5.0 506. 26.8
13.5 .080 1.48 1.50 90. 70. 4.0 503. 21.9
7.6 .010 .18 .20 85. 70. 2.5 495. 7.7
2.4 1040.0 906.629 .010 .18 .20 86. 70. 2.5 501. 7.7
40.6E 1048.0 906.629 .100 1.84 1.85 83. 70. 4.5 505. 24.5
28.5 +100 1.84 1.85 91. 70. 4.5 521. 24.7
20.2 .090 1.66 1.65 95. 71. 4.9 491. 23.0
13.5 .080 1.48 1.50 95. 73, 4.5 495, 21.8
7.6 .080 1.48 1.50 99. 74. 4.0 497. 21.8
2.4 1118.0 927.743 .030 .55 .55 95. 75, 3.0 505. 13.4
ORSAT
co2 4.3 IMPINGER NO. 1 95.8
02 13.5 2 32.8
Cco .0 3 3.8
N 82.2 4 .0
ABSORBED H20 16.3
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.985 5-20-92 INITIAL 0.015 CFM 5.0
METER 0.9617 5-20-92 FINAL 0.006 CFM 5.0
PITOT 0.84 9-10-92

CONTROL BOX NO. 6 PROBE NO. 10-1 NOZZLE NO. wA



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
Clairton, PA #9 Battery Stack
CLR-BS9-1 10-8-92

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG....oeeeocnoacanoans
B. AVG. DELTA H (IN H20) .ececocccseanocnoacanacans
C. METER PRESSURE (IN. HG.).e:eceosasoaosoocnsans
D. STATIC PRESSURE (IN. H20)...coccoceocacncncons
E. STATIC PRESSURE (IN. HG.):vsoeveoosonsannonnes
F. STACK PRESSURE (IN. HG.) (A+E)..¢ccceecncencnns
G. STACK DIAMETER (IN.)eueeeeocncoroscasnnanonnns
H. STACK AREA (SQ. FT.)eeveecorerocnconannannnsns

NOZZLE DIAMETER. ¢ e s v eeenoacscnscasonansocnsens
I. NOZZLE AREA (SQ. FT.)..ecvn.. Ceeeeenaas e
J. AVG. STACK TEMP (DEG. R.).cvececonn s ..
K. AVG. METER TEMP (DEG. R.)ececeososesconnnoncns
L. CONDENSATE VOL. (ML) .vuveeccoroconcocnoansanens
M. ABSORBED H20 (ML) .:veevoanooosocesoannoansanns
N. TOTAL H20 (ML) .ueeeeoencocsocsosansoanonannons
O. METERED GAS (CF).vveeveeracscosnescacsannsannne
P. GAS METER CORRECTION.....ccecesoscnsoconnasoss
Q. CORRECTED METERED GAS (CF).:vcveoeannannnnanns
R. H20 GAS VOLUME (CF) (0.00267N(K/C)ecveeeseacnen
S. TOTAL SAMPLED VOLUME (CF) (Q+R).:veevccaroonns

T. PERCENT H20 (100R/S).ccccticccsscscen ceeaaseans
THEORETICAL MAXIMUM......c.:.. ceseecsassecnns .
PERCENT WATER USED.:cccveccrosesccsanccnsos ceen

U. SCFD GAS SAMPLED (528%*Q*C/(29.9%K))...cccvcvse

V. MOLECULAR WEIGHT OF STACK GAS

MOISTURE
ORSAT-DRY CORRECTION MOLECULAR

COMPONENT VOL.PCT. /100 X (1-T/100) X WEIGHT =
co2 .043 X .9143 X 44.0 =
Cco .000 X .9143 X 28.0 =
02 .135 X .9143 X 32.0 =
N2 .822 X .9143 X 28.2 =
H20 X T/100= .0857 X i8.0 =

MOLECULAR

WEIGHT OF

STACK GAS

W. PITOT CORRECTION. ... eeeeesesooancossseacnsonns
X. AVERAGE CORRECTED VELOCITY (FPS)..c.cceeeesns ..
[(85.49*W*SQRT( (J*DELTA P)/ (V*F)}]
Y. AVG. FLOW RATE (CFM)  (X*H%*60)...ccccecencncnen
Z2. STACK FLOW RATE (SCFM) (528*%Y/J*F/29.92)..... .
STACK FLOW RATE (DRY) cecevesocncossccennoananns
AA. SAMPLE TIME (SEC) «vveevocesoancscaossannonanes
BB. PERCENT ISOKINETIC...:ceeeeococsososonsosansas
(J*100*U*29.92) / (528*X*AA*XI+F* (1-T/100))

29.35
1.34
29.45
-1.00
-.074
29.28
114.00
70.88
.4350
.001032
960.5
534.1
132.4
16.3
148.7
79.925
.9617
76.864
7.201
84.065
8.57
100.00
8.57
74.838

WEIGHT
PER MOLE

1.73
.00
3.95
21.19
1.54

= 28.42

.840
19.96

84901.
45665.
41754.

7200.
102.58



KEYSTONE ENVIRONMENTAL RESOURCES, INC.

Clairton, PA

AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

#9 Battery Stack

CLR-BS9-1 10-8-92
CYCLONE MATL.ON INSOL.MATL. SOL.MATL.
PARAMETER WT. (G) FILTER(G) 1IN PROBE(G) IN PROBE(G)
PARTICULATE .00000 .00930 .00000 .00850
INSOL.MATL. SOLUBLE MATL.
PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00000 .00000
PARTICULATE .01780
ALL MATLS. .01780
PARAMETER GR/SCFD LB/HR
PARTICULATE .00366 1.31090

Emission rates are based on EPA Method 5. ikﬁ»rvzqz



KEYSTONE ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
Clairton, PA
#9 Battery Stack
DATE: s e e e 00 10—8-92

CHARGE #: ...150-605048
TEST #: .....CLR-BS9-2

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

2. STACK CONDITIONS

FLOW (ACFM) 83379.

(SCFM) 45511.
MOISTURE CONTENT (%) 11.23
STACK TEMPERATURE (F) 483.3

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 69.612
PERCENT ISOKINETIC 98.62



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
ATIR QUALITY ENGINEERING

USS CLAIRTON WORKS

Clairton, PA #9 Battery Stack
CLR-BS9-2 10-8-92

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 IN.H20 REQ ACT IN ouT IN.HG. DEG FFT/SEC
40.6E 1504.0 928.410 .070 1.29 1.30 84. 79. 3.0 476. 19.9
28.5 .060 1.11 1.10 94. 79. 2.5 486. 18.6
20.2 .060 1.11 1.10 102. 82. 2.5 490. 18.6
13.5 .050 .92 .90 105. 84. 2.0 446. l16.6
7.6 .070 1.29 1.30 109. 87. 3.0 481. 20.0
2.4 1534.0 946.651 .060 1.11 1.10 111. 89. 2.5 492. 18.6
40.6N 1546.0 946.651 .070 1.29 1.30 93. 85. 3.0 490. 20.1
28.5 .070 1.29 1.30 105. 85. 3.0 499. 20.2
20.2 . 060 1.11 1.10 109. 87. 2.5 471. 18.4
13.5 .050 .92 .92 109. 87. 2.5 469. 16.8
7.6 .060 1.11 1.10 111. 90. 2.5 480. 18.5
2.4 1616.0 964.695 .010 .18 .20 105. 91. 2.0 487. 7.6
40.6W 1625.0 964.695 .080 1.48 1.50 89. 89. 3.5 491. 21.5
28.5 .080 1.48 1.50 111. 91. 3.5 470. 21.3
20.2 .070 1.29 1.30 114. 93. 3.0 482. 20.0
13.5 .060 1.11 1.10 115. 94. 3.0 487. 18.6
7.6 .100 1.84 1.85 117. 94. 4.0 467. 23.7
2.4 1655.0 985.487 .080 1.48 1.50 118. 95, 3.5 481. 21.4
40.6S 1702.0 985.487 .080 1.48 -1.50 99. 94. 3.5 494. 21.5
28.5 .090 1.66 1.65 110. 94. 3.5 497. 22.9
20.2 .080 1.48 1.50 113. 93. 3.0 502. 21.6
13.5 .060 1.11 1.10 114. 94. 3.5 485. 18.6
7.6 .090 1.66 1.65 115. 94. 3.5 485. 22.7
2.4 1732.01006.381 .090 1.66 1.65 115. 95. 4.0 491. 22.8
ORSAT
Cco2 13.8 IMPINGER NO. 1 140.4
02 3.0 2 28.7
co .0 3 3.2
N 83.2 4 .0
ABSORBED H20 14.5
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.985 5-20-92 INITIAL 0.018 CFM 5.0
METER 0.9617 5-20-92 FINAL 0.010 CFM 5.0
PITOT 0.84 9-10~92

CONTROL BOX NO. 6 PROBE NO. 10-2 NOZZLE NO. WA



V.

co2
Cco
02
N2
H20

AA.
BB.

KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

Clairton, PA #9 Battery Stack
CLR-BS9-2 10-8-92

STACK SAMPLING CALCULATIONS

BAROMETRIC PRESSURE IN. HG..vevveroennnnnnns .. 29.25
AVG. DELTA H (IN H20) e v eveeneeneeacoononnananns 1.27
METER PRESSURE (IN. HG.).uvevevueeonnancnannnns 29.34
STATIC PRESSURE (IN. H20) e tveveuenoeocnnnnnnns -1.00
STATIC PRESSURE (IN. HG.):veevenenovannononnnn -.074
STACK PRESSURE (IN. HG.) (A+E).ecececenceanens 29.18
STACK DIAMETER (IN.).eueeeevennnenenn Ceeeeaaan 114.00
STACK AREA (SQ. FT.)evureeneennennoeannannnnns 70.88
NOZZLE DIAMETER.......... et teeeaaea. Ceeeeeea .4350
NOZZLE AREA (SQ. FT.)eueeeenenenensennnannns .. .001032
AVG. STACK TEMP (DEG. R.).euevveennnn. Ceeeneen 943.3
AVG. METER TEMP (DEG. R.)eeeeecerooencncoonnns 558.2
CONDENSATE VOL. (ML)...... . 172.3
ABSORBED H20 (ML) eeveveeneeennencnnns eeeeeaes 14.5
TOTAL H20 (ML)...ov.... e et eeereeeaean .. 186.8
METERED GAS (CF) cveveeecececannncncanennnnnans 77.971
GAS METER CORRECTION.....e0eeevencnnns et .9617
CORRECTED METERED GAS (CF)eveveeeecncncanenans 74.985
H20 GAS VOLUME (CF) (0.00267N(K/C).vevev.. cen 9.487
TOTAL SAMPLED VOLUME (CF) (Q+R) .ceveececnaness 84.472
PERCENT H20 (100R/S) e vvecnenrennnnoenoenannns 11.23
THEORETICAL MAXIMUM. .. vvvereennnnnennns Ceieean 100.00
PERCENT WATER USED.......... et eteeieeeaeaan 11.23
SCFD GAS SAMPLED (528%Q¥C/(29.9%K)) .. 0vouvvnn. 69.612

MOLECULAR WEIGHT OF STACK GAS

MOISTURE
ORSAT-DRY CORRECTION MOLECULAR WEIGHT
'COMPONENT  VOL.PCT./100 X (1-T/100) X WEIGHT = PER MOLE
.138 X .8877 X 44.0 = 5.39
.000 X .8877 X 28.0 = .00
.030 X .8877 X 32.0 = .85
.832 X .8877 X 28.2 = 20.83
X T/100= .1123 X 18.0 = 2.02
MOLECULAR
WEIGHT OF
STACK GAS = 29.09
PITOT CORRECTION. « s v vvveneennneecnennennenaness .840
AVERAGE CORRECTED VELOCITY (FPS).vecececoennnns 19.61
[85.49*W*SQRT{ (J*DELTA P)/(V*F)}]
AVG. FLOW RATE (CFM)  (X*H*60)....cvevevecanns 83379.
STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 45511.
STACK FLOW RATE (DRY) e vvevvvennenss Ceteeeeneee 40399.
SAMPLE TIME (SEC) e evevencncnrnenenanennns ceen 7200.
PERCENT ISOKINETIC.......... Ceeeeeaaeen e 98.62

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



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
Clairton, PA #9 Battery Stack
CLR-BS9-2 10-8-92

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

PARTICULATE .00000 .01430 .00000 .01450

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00000 .00000
PARTICULATE .02880
ALL MATLS. .02880
PARAMETER GR/SCFD LB/HR
PARTICULATE .00637 2.20626

Emission rates are based on EPA Method 5. w&ﬁg-(PZ'QZ



KEYSTONE ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
Clairton, PA

#9 Battery Stack

CHARGE #: ...150-605048
TEST #: .....CLR-9BS-3

1. EMISSION RESULTS

PARAMETER

GR/SCFD LB/HR

2. STACK CONDITIONS

FLOW (ACFM)

84887.

(SCFM) 44766.
MOISTURE CONTENT (%) 11.55
STACK TEMPERATURE (F) 514.7

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 71.731
PERCENT ISOKINETIC 103.68



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

Clairton, PA #9 Battery Stack
CLR-9BS-3 10-9-92

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 IN.H20 REQ ACT IN OUT IN.HG. DEG FFT/SEC
40.6S 1208.0 6.673 .090 l.66 1.65 71. 65, 3.0 523. 23.2
28.5 .080 1.48 1.50 79. 65. 3.0 529. 22.0
20.2 .070 1.29 1.30 89. 67. 3.0 535. 20.6
13.5 .060 1.11 1.10 91. 69, 2.5 515. 18.9
7.6 .060 1.11 1.10 94. 71. 2.5 509. 18.8
2.4 1238.0 25.064 .010 .18 .20 95. 73. 2.0 511. 7.7
40.6W 1244.0 25.064 .090 l1.66 1.65 82. 73, 3.5 505. 23.0
28.5 .080 1.48 1.50 92. 73. 3.0 520. 21.9
20.2 .070 1.31 1.30 095. 74. 3.0 501. 20.3
13.5 .080 1.50 1.50 97. 75. 3.0 502. 21.7
7.6 .070 1.31 1.30 100. 77. 2.5 508. 20.3
2.4 1314.0 44.489 .020 .38 .40 95. 79. 2.0 511. 10.9
40.6N 1320.0 44.489 .100 1.88 1.90 90. 79. 3.5 541. 24.7
28.5 .100 1.88 1.90 96. 79. 3.5 510. 24.3
20.2 .090 1.69 1.70 101. 79. 3.5 502. 23.0
13.5 .090 1.69 1.70 101. 79. 3.5 502. 23.0
7.6 .060 1.13 1.10 101. 80. 2.5 504. 18.8
2.4 1350.0 64.332 .010 .19 .20 95. 80. 2.0 508. 7.7
40.6E 1358.0 64.332 .090 1.69 1.70 85. 79, 4.5 504. 23.0
28.5 .080 1.50 1.50 97. 79. 3.0 521. 21.9
20.2 .080 1.69 1.70 99. 79. 3.0 525. 21.9
13.5 .070 1.31 1.30 101. 80. 3.0 527. 20.5
7.6 .070 1.31 1.30 102. 81. 3.0 521. 20.5
2.4 1428.0 85.213 .070 1.31 1.30 104. 82. 3.0 518. 20.4
ORSAT
C02 13.5 IMPINGER NO. 1 149.8
02 3.0 2 31.0
co .0 3 3.1
N 83.5 4 .0
ABSORBED H20 14.7
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.985 5-20~92 INITIAL 0.013 CFM 5.0
METER 0.9617 5-20-92 FINAL 0.007 CFM 5.0
PITOT 0.84 9-10-92

CONTROL BOX NO. 6 PROBE NO. 10-1 NOZZLE NO. NA



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

Clairton, PA #9 Battery Stack
CLR-9BS-3 10-9-92

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG..e.veeeeeororancnnnn 29.20
B. AVG. DELTA H (IN H20)..eveeerecaocoanscns Ceeens 1.33
C. METER PRESSURE (IN. HG.).eveoeoonann e ceean 29.30
D. STATIC PRESSURE (IN. H20) evueeececcocosooanss .. -1.00
E. STATIC PRESSURE (IN. HG.)evueeeococooosonansons -.074
F. STACK PRESSURE (IN. HG.) (A+E)..ecececccocccons 29.13
G. STACK DIAMETER (IN.)........ cereeens Ceteeaeeen 114.00
H. STACK AREA (S5Q. FT.)eeeereoeoancnsescasasansos 70.88
NOZZLE DIAMETER. . ..o eeeeencvencasencasaasosass .4350
I. NOZZLE AREA (5Q. FT.)evveenenenocannns ceeeeee.  .001032
J. AVG. STACK TEMP (DEG. R.):.veveerocccoanconncas 974.7
K. AVG. METER TEMP (DEG. R.)evececeocncocncns cee 544.8
L. CONDENSATE VOL. (ML)...... e teteeeeaeaan ceeen 183.9
M. ABSORBED H20 (ML) .©vevuceceanocanons R cee 14.7
N. TOTAL H20 (ML)..... Cereeaee. e teeeteeaeeeeaee 198.6
O. METERED GAS (CF).vveeueeeennn e e cenn 78.540
P. GAS METER CORRECTION...... et Ceeeeeeeaen .9617
Q. CORRECTED METERED GAS (CF).c:eeevcens Ceeeeaea 75.532
R. H20 GAS VOLUME (CF) (0.00267N(K/C)...c.... cenn 9.860
S. TOTAL SAMPLED VOLUME (CF) (Q+R).ccececconacons 85.392
T. PERCENT H20 (100R/S)........ e et 11.55
THEORETICAL MAXIMUM....... Ceeeeeen e . 100.00
PERCENT WATER USED......... Ceereeceeen. Ceeeeen 11.55
U. SCFD GAS SAMPLED (528*Q*C/(29.9%K)).cuceeaccan 71.731
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 .135 X .8845 X 44.0 = 5.25
co .000 X .8845 X 28.0 = .00
02 .030 X .8845 X 32.0 = .85
N2 .835 X .8845 X 28.2 = 20.83
H20 X T/100= .1155 X 18.0 = 2.08
MOLECULAR
WEIGHT OF
STACK GAS = 29.01
W. PITOT CORRECTION...eutvoeevoeonococooanacasasasas .840
X. AVERAGE CORRECTED VELOCITY (FPS)..:eceececennecs 19.96
[85.49*W*SQRT{ (J*DELTA P)/ (V*F)}]
Y. AVG. FLOW RATE (CFM)  (X*H¥*60)....cccocenccscs 84887.
%Z. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 44766.
STACK FLOW RATE (DRY)..... Ceteeaeaee Ceeeeeens 39597,
AA. SAMPLE TIME (SEC).vevecerecenoosonancncancoans 7200.
BB. PERCENT TSOKINETIC....v0eeeeencencoaoaaosusons 103.68

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



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
Clairton, PA #9 Battery Stack
CLR-9BS-3 10-9-92

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

PARTICULATE .00000 .01890 .00000 .00660

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00000 .00000
PARTICULATE .02550
ALL MATLS. .02550
PARAMETER GR/SCFD LB/HR
PARTICULATE .00547 1.85808

Emission rates are based on EPA Method s.obea (-2-92-



COMPLIANCE DEMONSTRATION
#9 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
CLAIRTON, PA

APPENDIX F
ANALYTICAL RESULTS

iKEYSTONE
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COMPLIANCE DEMONSTRATION
#9 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
CLAIRTON, PA

APPENDIX G
VISIBLE EMISSIONS DATA

\‘KEYSTONE
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