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ABSTRACT

On November 14, 1990, a compliance test program was conducted for USS Clairton
Works, Clairton, PA, on the #19 Battery Combustion Stack operated at the Clairton
Coke and Coal Chemical Works. The purpose of the testing was to determine the
(1) concentration and mass emissions of particulate matter, and (2) presence of
visible emissions from the stack as required by the Amended Mon Valley Consent
Decree, Paragraph V.A.(6) and Appendix 4.A. The results of the testing showed an
average particulate matter concentration and emission rate of 0.013 gr/dscf and 7.98
Ib/hr, respectively. The allowable concentration is 0.030 gr/dsef.  Thus, the
emissions from the stack are in compliance. The visible emissions observed from
the stack during the tests were not in compliance. This was due solely to a leak into
the oven flue at the standpipe base during the charging of a particular oven. This

leak has been temporarily patched and repair time has been allotted to correct this
condition,

USX Qlairton
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1.0 INTRODUCTION

On November 14, 1990, a compliance test program was conducted for USS Clairton
Works, Clairton, PA, on the #19 Battery Combustion Stack operated at the Clairton
Coke and Coal Chemical Works. The purpose of the testing was to determine the
(1) concentration and mass emissions of particulate matter, and (2) presence 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 Mark
Grunebach, Manager of the Monitoring Services Department, Richard Casselberry,
Thomas Morgan, and John Shimshock. Visible emissions determinations were
performed by Elmer Spiker of Environmental Technical Services (ETS). Keystone
and ETS are sister companies under the Chester Environmental Group. All test
procedures were witnessed by Phil Lawrence of the Allegheny County Health
Department.

USX Claitton )
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20 METHODOLOGIES

Particulate matter sampling was performed in accordance with EPA Stationary
Source Sampling Methods 1 through 5. The gas volume sampled for each 120
minute test was about 50 dry standard cubic feet.

The process exhausted through a 186" 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 4 equally spaced ports, with
each traverse point sampled for 5 minutes. A schematic diagram of the stack and
traverse points is presented in Figure 2-1.

A total of three test runs were performed. During each test, gas concentrations of
CO2, 02, and N2 (by difference) were determined with the use of a Fyrite apparatus
as specified by EPA Method 3.

Clean up of the sampling train included an acetone rinse of the front-half
components. The rinses were dried, desiccated, and weighed to a constant weight.
These weights were added to the filter weights to determine the total catch. These
procedures followed the methodology of EPA Method 3.

All visible emissions determinations were performed in accordance with EPA

Stationary Source Sampling Method 9. Visible emissions were recorded for the
duration of each particulate matter test.

USX Clairton
6010011 DCC#R01Z 1/91 2-1 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 A.

The probes and sampling trains were 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 can be found in

Appendix B.

Copies of the field data sheets for the particulate matter sampling can be found in
Appendix C. The emissions calculations for each test can be found in Appendix D.
The results have been summarized in Table 3-1. The average particulate matter
concentration and emission rate are 0,013 grains per dry standard cubic foot
(gr/dscf) and 7.98 pounds per hour (Ib/hr), respectively.

, he 47
As promulgated by the Amended Mon. Yalley Consent Decree, Paragraph V.A.(6),
the particulate matter standard @g B__a;teﬁ Combustion Stack is 0.030 gr/dscf.
Thus, the emissions from the stackaré n compliance.
Table 3-1 also lists other pertinent stack and sampling parameters including the
stack gas flow rate in units of actual cubic feet per minute (acfm) and standard cubic
feet per minute (scfm), moisture content of the stack gas, stack gas temperature, gas
volume sampled for each test (scfd), 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% and 110% is considered acceptable. |

Copies of the field data sheets for the visible emissions determinations can be found
in Appendix E. As promulgated by the Amended Mon Valley Consent Decree,
Paragraph V.A.(6), the visible emissions shall not equal or exceed 20% opacity for a
period or periods aggregating in excess of 3 minutes in any 60-minute period and
shall never equal or exceed 60% opacity. A total of 34 readings had opacities

USX Clairton
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USS CLAIRTON WORKS
CLAIRTON, PA

TABLE 3-1
PARTICULATE MATTER EMISSIONS DATA

EMISSIONS

gr/dscf
lb/hr

STACK

Flow (acfm)
Flow (scfm)

Moisture
Content (%)

Stack
Temp. (°F)

SAMPLING

Samplin
Time (mun)

Sample
Volume (dscf)

Isokinetics
(%)

USX Clairton

601050-11 DCC#R0013 1/91

TEST TEST TEST
#1 #2 #3 AVERAGE
0.008 0.008 0.022 0.013
525 4.86 13.85 7.98
153100 152449 154290 153280
84173 84936 84613 84574
12,33 11.82 11.89 12.01
493 481 496 490
120 120 120
48,783 49472 49,112
103.55 102.51 103.20
3-1la
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greater than or equal to 20% opacity (from 1339 to 1347 only). These visible
emissions observed were due solely to leakage into the oven flues at the standpipe
base during the charging of the C-1 oven. The standpipe bases have been
temporarily patched and the leakage has stopped. The USS Clairton Works
maintenance department has been notified, repair parts ordered, and repair time
has been allotted for the task.

USX Clairton
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USS CLAIRTON WORKS
RESULTS OF THE _
COMPLIANCE DEMONSTRATION
OF THE #19 BATTERY COMBUSTION STACK

APPENDIX B

PRE-TEST AND POST-TEST CALIBRATION AND AUDIT RESULTS
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KEYSTONE ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS
#19 BATTERY
COMBUSTION STACK

DATE: .00000-11-14-90
CHARGE #: ...150-601050
TEST #: R -CLR-IQCS-I

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

PARTICULATE .00830 5.25161

- A S R Y T e e T A e e e ek ol S R S A D P D R S D A e S S —

2. STACK CONDITIONS

FLOW (ACFM) ' 153100.

(SCFM) 84173.
MOISTURE CONTENT (%) 12.33
STACK TEMPERATURE (F) 493.2

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 48.783
PERCENT ISOKINETIC 103.55




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS

#19 BATTERY COMBUSTION STACK
CLR-19CS-1 11-14-90

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
66.2A 833,0 35.301 .045 .76 .76 50, 47, 4.0 522. 16.6
46,.5A _ . 045 .76 .76 56. 49, 4.0 537. 16.7
33.0A .020 «33 .33 56. 49, 3.0 487. 10.8
22.0A . 025 .41 .41 56. 49, 3.0 492. 12.2
12.5A .020 .33 +33 56. 50. 3.0 491. 10.9
4.0A 903.0 46.407 .010 .17 .17 56. 50. 2.5 480. 7.6
66.2B 907.0 46.407 .025 +41 .41 56. 52. 3.0 497. 12.2
46.5B ' .030 .50 .50 60. 53. 3.5 502. 13.4
33.0B +030 +50 .50 60, S§3. 3.5 508. 13.4
22.0B .025 +4l .41 60. 53, 3.0 509. - 12.3
12.5B .020 .33 +33 60. 53, 3.0 490. 10.9
4.0B 937.0 56.898 .015 .25 .25 59, 54. 2.5 483. 9.4
66.2C 941.0 56.898 .030 -50 .50 61, 57. 1.5 479. 13.2
46.5C .035 .60 .60 64. 57, 3.5 485. 14.3
33.0C .Q35 .60 .60 65. 57, 3.5 457. 14.1
22.0C .035 .60 .60 66. 58, 3.5 457. 14.1
12.5C . 040 .69 .69 66. 59, 4.0 471. 15.2
4.0C 1011.0 68.840 .015 .26 .26 66, 59, 2.5 470. 9.3
66.2D 1020.0 68.840 .035 .60 .60 65. &2, 3.5 51z2. 14.5
46.5D .055 .95 .95 70, 62, 5.0 515. 18.3
33.0D .055 .95 .95 71. e62. 5.0 516. 18.3
22.0D .055 .98 .95 72. e62. 5.0 534. 18.4
12.5D .035 .61 .61 71, 62, 4.0 474. 14.2
4.0D 1050.0 83,386 .,035 .61 +61 70. 63. 4.0 469. 14.2
ORSAT
Cco2 4.5 IMPINGER NO. 1 118.0
02 11.5 2 17.6
co .0 3 1.8
N 84.0 4 .0
ABSORBED H20 8.1
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 2.047 10-05-90 INITIAL LT 0.02CFM 5.5
METER 0.9989 10-05-90 FINAL LT 0.02CFM 5.0
PITOT 0.84 11-12-90
CONTROL BOX NO. 1 : PROBE NO. 10-2 NOZZLE NO. 56
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KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS

#19 BATTERY COMBUSTION STACK
CLR-15C5~-1 11-14-90

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG..ooveoononmosooones 29.80
B. AVG. DELTA H (IN H20) ccevruorosnvonsorosoncens .54
¢. METER PRESSURE (IN. HG.) . :ueeasonsrrasessncens 29.84
D. STATIC PRESSURE (IN. H20)..cusessssssonnncccane -1.40
E. STATIC PRESSURE (IN. HG.).svroveeroonnsonvvces -.103
F. STACK PRESSURE (IN. HG.) (A+E)..uvesecsancense 29.70

G. STACK DIAMETER (IN.).seccssovenvanssononncencs 186.00
Hl STACKAREA (SQ. FT.)..II.!ull.ll.l.lll-.lcoobv 188569

NOZZLE DIAMETER. +ssvveccassssosvsassnsssavasss .4290
I. NOZZLE AREA (SQ. FT.)eeervossonnsnsensssnssoes 001004
J. AVG. STACK TEMP (DEG. R.)eevnesvoronansoansccs 953.2
K. AVG. METER TEMP (DEG. Ru)evererscnoanasncsence 518.8
L. CONDENSATE VOL. (ML) .sevoeronsssecesnnsanvanne 137.4
M. ABSORBED H20 (ML) +toesvvoncsnsossoononoossvsos 8.1
N. TOTAL H20 (ML) +eveevosonssoononcsonssoncenssns 145.5
O. METERED GAS (CF)ecevccosssssasoncssessnesccnss 48.085
P. CGAS METER CORRECTION....cevsvmvosssssosacnores .9989
Q. CORRECTED METERED GAS (CF)...covesensccrcenses 48,032
R. H20 GAS VOLUME (CF) (0.00267N(K/C).ccvesnssces 6.755
5. TOTAL SAMPLED VOLUME (CF) (Q+R).eecccecvoanscs 54.787
T. PERCENT H20 (100R/S)ccccevveoerasssannasnnoscs 12.33
THEORETICAL MAXIMUM. 2o vvoossonvasosansasnonsns 100.00
PERCENT WATER USED..ocoacsosossoossnnassessess 12.33
U. SCFD GAS SAMPLED (528%Q*C/(29.9%K)).cevruee-n. 48,783
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 .045 X . 8767 X 44.0 = 1.74
co .000 X .8767 X 28.0 = .00
02 .115 X 8767 X 32.0 = 3.23
N2 .840 X .8767 X 28.2 = 20.77
H20 X T/100= .1233 X 18.0 = 2.22
MOLECULAR
WEIGHT OF
STACK GAS = 27.95
W. PITOT CORRECTION. .v:vrconvssonosnoansncnnassves .840
X. AVERAGE CORRECTED VELOCITY (FPS).cevvssssssasan 13.52

[85.49*W*+SQRT( (J*DELTA P)/(V*F))]
Y. AVG. FLOW RATE (CFM)  (X*H*60).....cceecnccnns 153100.
9. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 84173.

STACK FLOW RATE (DRY) .vecvcvvarvavanvecrvrsonce 73795.
AA. SAMPLE TIME (SEC)..I.‘...I...I..'...l'.....'.. 7200.
BB. PERCENT ISOKINETIC...:-c-ccevsccrscvsnsansnsrnen 103.55

(J*lOO*U*29.92)/(528*X*AA*I*F*(1-T/100))
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KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS
#19 BATTERY COMBUSTION STACK

CLR-19CS=1 11-14-90
CYCLONE MATL.ON INSOL.MATL. SOL.MATL.
PARAMETER WT. (G) FILTER(G) 1IN PROBE(G) IN PROBE(G)
PARTICULATE .00000 .01890 .00000 . 00740
INSOL.MATL. SOLUBLE MATL.
PARAMETER IN IMP.(G) IN IMP. (G)
PARTICULATE .00000 .00000
PARTICULATE .02630
ALL MATLS. .02630
PARAMETER GR/SCFD LB/HR
PARTICULATE , 00830 5.25161

Enission rates are based on EPA Method 5.



KEYSTONE ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS
#19 BATTERY
COMBUSTION STACK

DATE: ce e nc.11-14-9°

CHARGE #: ...150-601050
TEST #: .....CLR-19CS5-2

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR
PARTICULATE .00756 4.85624
2. STACK CONDITIONS
FLOW (ACFM) 152449,
(SCFM) 84936,
MOISTURE CONTENT (%) 11.82
STACK TEMPERATURE (F) 480.6
3. SAMPLING CONDITIONS
SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 49.472
PERCENT ISOKINETIC 102.51




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS '

#19 BATTERY COMBUSTION STACK
CLR-19CS~-2 11-14-90

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
66.2D 1101.0 83.630 .055 .98 .98 69. 65. 3.0 456. 17.7
46.5D . 055 .98 .98 74. 66. 3.0 506. 18.2
33.0D . 040 .71 .71 74. 67. 2.5 486. 15.3
22.0D .050 .89 .89 75. 67. 3.0 497. 17.3
12.5D . 045 .80 .80 76. 6&7. 3.0 503. l6.4
4.0D 1131.0 98.355 .020 .36 .36 74. 67. 1.5 487. 10.9
66.2C 1134.0 98.355 .030 .53 .53 73. e68. 2.0 470. 13.2
46.5C .030 .53 .53 76. 69, 2.0 478. 13.2
33.0C .035 .62 .62 77. 70, 2.0 446. 14.0
22.0C . 035 .62 .62 77. 71. 2.0 449. - 14.1
12.5C + 045 .83 .83 78. 71. 3.0 452. 16.0
4,0C 1204.0 110.882 .015 .28 .28 78. 71. 1.5 451. 9.2
66.2B 1207.0 110.882 .045 = .83 .83 77. 72, 3.0 477. 16.2
46.5B .035 .64 .64 81. 74. 2.5 433. 14.3
33.0B .035 .64 .64 81. 74. 2.5 489. 14.4
22.0B - .025 .46 .46 80. 74. 2.0 495, 12.2
12.5B . 025 +46 .46 79. 73, 2.0 488. 12.1
4,0B 1237.0 123.600 .025 .46 .46 78. 72. 2.0 486. 12.1
66.2A 1243.0 123.600 .025 .46 - .46 75. 72. 2.0 485. 12.1
46.5A .025 .46 .46 77, 72. 2.0 490. 12.2
33.0A .020 .37 .37 717. 7. 2.0 492. 10.9
22.0A .020 .37 .37 77. 71, 2.0 498. 10.9
12.5A .020 «37 37 77, 70. 2.0 489. 10.9
4.0A 1313,0 133.753 .015 .28 .28 76. 70. 1.5 482. 9.4
ORSAT
coz2 4.0 IMPINGER NO. 1 110.3
02 10.5 2 19.7
Co .0 3 2.1
N 85.5 4 .0
ABSORBED H20 8.5
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 2.047 10-05-90 INITIAL LT 0.02CFM 5.0
METER 0.9989 10-05-90 FINAL LT 0.02CFM 3.0
PITOT 0.84 11-12~90
CONTROL BOX NO. 1 PROBE NO. 10-1 NOZZLE NQ. 50
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KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS

#19 BATTERY COMBUSTION STACK
CLR-19CS=2 11-14-90

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HGievveccnvrnvosanencn 29,80
B. AVG., DELTA H (IN H20).sscecvvoesvonassacecscns .58
C. METER PRESSURE (IN. HG.)seoevovvorocorvncsvene 29.84
D. STATIC PRESSURE (IN. HZO)....-................ -1.40
Eo STATIC PRESSURE (IN- HG’-)...-.oooiooooonno-no- --103
#. STACK PRESSURE (IN. HG.) (A+E)..cececorcnenns 29,70
G. STACK DIAMETER (IN.)::eceevsascsscencccravovne 186.00
H. STACK AREA (SQ. FT.)erecevcccorarsrarsansrcces 188.69
NOZZLE DIAMETER. . ccsorsrsontetorcsvscavsscsonne .4310
I. NOZZLE AREA (SQ. FT.)ccveecrvarvssnontsnnscnnae .001013
J. AVG. STACK TEMP (DEG. Ri):covrvvcrnancrvononnn 940.6
K. AVG. METER TEMP (DEG. Ri)evsevseveescasronsee 533.3
1,. CONDENSATE VOL. (ML)..ccovsseracernvoscnnnecses 132.1
M. ABSORBED H20 (ML) cescsoressssosasccconvarevores 8.5
N. TOTAL H20 (ML).eceevevorncoscacoscvocveonncvee 140.6
O. METERED GAS (CF)ecscasvsnssasarsssrevoncnnntos 50.123
P. GAS METER CORRECTION. :sececcscsrecsssarenvrrnee .9989
Q. CORRECTED METERED GAS (CF)evcivesvoonacsonnanes 50.068
R. H20 GAS VOLUME (CF) (0.00267N(K/C).evuesvaneess 6.709
S. TOTAL SAMPLED VOLUME (CF) (Q+R)ssevesanssccsns 56.777
T. PERCENT H20 (lO00R/S)esesesssseaansavssccncvrns 11.82
THEORETICAL MAXIMUM.:ccsosvscosossrenvecnccsnn 100.00
PERCENT WATER USED.vssovvsacersavscccncssaccss 11.82
U. SCFD GAS SAMPLED (528*Q*C/(29.9%*K))escvccccene 49.472
v. MOLECULAR WEIGHT OF STACK GAS
MOISTURE
ORSAT-DRY CORRECTION MOLECULAR WEIGHT
COMPONENT VOL.PCT./100 X (1-7/100) X WEIGHT = PER MOLE
coz2 .040 X .8818 X 44.0 = 1.55
COo .000 X .8818 X 28.0 = .00
02 . 105 X .8818 X 32.0 = 2.96
N2 .855 X .8818 X 28.2 = 21.26
H20 X T/100= .1182 X 18.0 = 2.13
MOLECULAR
WEIGHT OF
STACK GAS = 27.90
W. PITOT CORR-ECTION....'...'...............l...I.. .840
X. AVERAGE CORRECTED VELOCITY (FPS)..cccoceucnorven 13.47

[85.49*W#SQRT( (J*DELTA P)/ (V*F))]
Y. AVG. FLOW RATE (CFM)  (X*H%60).c.c.ccvesresecss 152449,

Z. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 84916,

STACK FLOW RATE (DRY)«ceocovssvescnsnsnvcnnscns 74900.
AA. SAMDLE TIME (SEC)+sevecsotancocsnnsassnnsonnes 7200.
BB. PERCENT ISOKINETIC..:eveecocconsosnveoooasssns 102.51

(J*100*U*29.92) / (528 *X*AR*I+F# (1-T/100))

D=-8




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS

#19 BATTERY COMBUSTION STACK
CLR-19C8=2 11-14-90

CYCILONE  MATL.ON INSOL.MATL. SOL.MATL.
PARAMETER WI. (G) FILTER(G) IN PROBE(G) IN PROBE(G)

ARTICULATE . 00000 .01610 .00000 .00820

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP.(G)
PARTICULATE .0Q000 .00000
PARTICULATE .02430
ALL MATLS. .02430
PARAMETER GR/SCFD LB/HR
PARTICULATE .00756 4.85624

Emission rates are based on EPA Method 5.
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KEYSTONE ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

USX CLARTON COKE WORKS
#19 BATTERY
COMBUSTION STACK

DATE: LRI Y 11-14_90
CHARGE #: ...150-601050
TEST #: .....CLR-19CS~3

1. EMISSION RESULTS

PARAMETER

GR/SCFD LB/HR
PARTICULATE .02167 13.84555
2. STACK CONDITIONS
FLOW (ACFM) 154290.
(SCFM) 84613.
MOISTURE CONTENT (%) 11.89
STACK TEMPERATURE (F) 495.6
3. SAMPLING CONDITIONS
SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 49.112
PERCENT ISOKINETIC 103.20

D=10




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USX CLARTON COKE WORKS

#19 BATTERY COMBUSTION STACK
CLR~19C8-3 11-14-90

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
66.2A 1318.0 133,900 .030 .54 .54 75. 72. 3.5 494. 13.3
46.5A .020 +36 .36 78. 73. 2.5 512. 11.0
33.0A .020 .36 .36 79. 73. 2.5 513. 11.0
22.0A .025 .45 .45 80. 74. 3.0 506. 12.2
12.5A .020 .36 .36 80. 74. 2.5 492. 10.9
4.0A 1348.0 143.852 .010 .18 .18 80. 74. 1.5 483. 7.7
66.2B 1350.0 143.852 .035 .62 .62 80. 76, 3.5 493, 14.4
46.5B .030 .54 .54 82. 76. 3.0 502. 13.4
33.0B .036 .63 .63 83. 76. 3.5 514. 14.8
22.0B .035 .63 .63 83. 76. 3.5 521. - 1l4.6
12.5B .035 +63 .63 83. 76. 3.5 483. 14.2
4.0B 1420.0 156.4%94 .020 .36 .36 81. 76. 2.5 472. 10.8
66.2C 1423.0 156.494 .030 «54 .54 81. 77. 3.0 487. 13.3
46.5C .030 +54 .54 82. 77. 3.0 491. 13.3
33.0C . 040 .72 .72 82, 76. 4.0 481. 15.3
22.0C .040 .72 .72 82, 75. 4.0 481. 15.3
12.5C .035 .63 .63 81l. 75. 4.0 480. 14.3
4.0C 1453.,0 169.240 .020 .36 .36 79. 73. 2.0 473. 10.8
66.2D 1455.0 169.240 .035 .63 .63 78. 73. 3.5 501. 14.5
46.5D .045 .81 .81 80. 73. 4.5 516. 16.5
33.0D . 045 .81 .81 80, 74. 4.5 516. 16.5
22.0D .045 .81 .81 82. 74. 4.5 495, 16.3
12.5D 045 .81 .81 82. 75, 4.5 500. 16.4
4.0D 1525.0 184.065 .045 .81 .81 83. 75. 4.5 489. 16.3
ORSAT
co2 4.0 IMPINGER NO. 1 110.3
02 1lz2.0 2 14.0
(o) .0 3 1.2
N 84.0 4 .0
ABSORBED H20 15.1
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 2.047 10-05-%0 INITIAL LT 0.02CFM 4.0
METER 0.9989 10-05-90 FINAL LT 0.02CFM 5.0
PITOT 0.84 11-12-90
CONTROL BOX NO. 1 PROBE NO. 10-2 NOZZLE NO. 56

D-11




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USX CLARTON COKE WORKS

#19 BATTERY COMBUSTION STACK
CLR=-19CS~-3 11-14-90

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG..coeeovoerooncovecs 29.80
B. AVG. DELTA H (IN H20)ecocesovesanroncnmroncess .58
e, METER PRESSURE (IN. HG.)evsconnonrresananncnes 29.84
D. STATIC PRESSURE (IN. H20).c..ccocoscencaarsnes -1.40
E. STATIC PRESSURE (IN. HG.)seesecooroorencancecs -.103
F. STACK PRESSURE (IN. HG.) (A+E)..c.cececrencces 29.70

G. STACK DIAMETER (IN.).cecorreccorannonsnonenens 186.00
H. STACKmA(SQ. FTI)ll".l..l.ll.l.ll..'l.l..' 188.69

NOZZLE DIAMETER. «eeoocvrosnassosonannvsrsnnsss .4290
I. NOZZLE AREA (SQ. FT.).ll..l..l'..'.l....l.l‘l. .001004
3. AVG. STACK TEMP (DEG. R.)ec-vracronacsnassoens 955.6
X, AVG. METER TEMP (DEG. R.)eueceecconcosscsaneas 537.7
L. CONDENSATE VOL. (ML):eevoousoasnsssonasssnnecs 125.5
M. ABSORBED H20 (ML) eccecocsnasosenssonsssassonss 15.1
N. TOTAL H20 (ML) .uecuncovossanconasasansasosanss 140.6
0. METERED GAS (CF)eveeosvsosennsassonanssarosnes 50.165
P. GAS METER CORRECTION...eeesscssersaonossoansss .9989
Q. CORRECTED METERED GAS (CF) . ecereavscnnananesee 50.110
R. H20 GAS VOLUME (CF) (0.00267N(K/C)eeccvreocnss 6.764
S. TOTAL SAMPLED VOLUME (CF) (Q+R)eeveencernneess 56.874
T. PERCENT H20 (100R/S).cseesaocssssesasoerascons 11.89

THEORETICAL MAXIMUM...ccooneosoascsvsonoocance 100.00
PERCENT WATER USED. .evovevossssonsssansansasne 11.89
U. SCFD GAS SAMPLED (528*Q#*C/(29.9%K)).ec.evveecns 49.112
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 .040 b .8811 X 44.0 = 1.55

co .000 X .8811 X 28.0 = .00

02 .120 p' .8811 X 32.0 = 3.38

N2 .840 X .8811 X 28.2 = 20.87

H20 X T/100= .1189 X 18.0 = 2.14

MOLECULAR

WEIGHT OF

STACK GAS = 27.95
W. DPITOT CORRECTION. ..o veeeesosesnsensonsssasassss .840
¥. AVERAGE CORRECTED VELOCITY (FPS).ceveoveveserocs 13.63

[85.49*WASQRT( (J*DELTA P)/(V#F))]
Y. AVG. FLOW RATE (CFM)  (X*H#60)...0ecceveovseses 154290,
7. STACK FLOW RATE (SCFM) (528%Y/J*F/29.92)...... 84613.
STACK FLOW RATE (DRY) evcooorovonoroorasanassces 74550.
AA. SAMPLE TIME (SEC)«ccesrsnsovossnssnnsanscsnans 7200.
BB. PERCENT TSOKINETIC. . :csveevossonssosanasnsosss 103.20
(J*100%U#29.92) / (528 *X#AA*I*F* (1-T/100))
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KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USX CLARTON COKE WORKS
#19 BATTERY COMBUSTION STACK
CLR-19CS~3 11-14-90

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

PARTICULATE .

PARTICULATE

PARTICULATE

ALL MATLS.

PARTICULATE

Emission rates are

-—— e - - - - O R T D W

000Q0 .04330 .00000 -.02580

INSOL.MATL. SOLUBLE MATL.
IN IMP. (G) IN IMP. (G)

.00000 . 00000
06910
.06910
GR/SCFD LB/HR

- - - - -

«02167 13.84555

based on EPA Method 5.
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