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EXECUTIVE SUMMARY

On May 11 and 12, 1994, 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.

The results of the testing showed an average particulate matter concentration and emission
rate of 0.0152 grains per dry standard cubic feet (gr/dscf) and 4,72 pounds per hour (lb/hr),
respectively. 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. Thus, the average particulate matter concentration in the stack gas is less
than the allowable concentration.

The opacity of the exhaust gas during any of the three tests was less than or equal to 10
percent. The average opacity of the exhaust gas in any 3 consecutive minute period was
less than or equal to 5 percent. 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.”
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1.0 INTRODUCTION

On May 11 and 12 1994, a compliance test program was conducted for USS Clairton
Works, Clairton, PA, on the #9 Battery Combustion Stack, The Ppurpose 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 Chester Environmental. All test procedures were witnessed by
Phil Lawrence from the Allegheny County Health Department - Department of Air Quality
(DAQ).
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2.0 METHODOLOGIES

The compliance test program was conducted jn accordance with the emissions
measurement test protocol, which can be found in Appendix A.

At the beginning and end of each test, gas concentrations of carbon dioxide (CO,), oxygen
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correction, the acetone finse residue weights ang sample train fijter weights were used to
determine tota] Darticulate matter catch,




3.0 RESULTS

All testing was performed during periods of normal plant operation. The test results have
been summarized in Table 1. The results of the testing showed an average particulate
matter concentration and emission rate of 0.0152 grains per dry standard cubic feet
(gr/dscf) and 4.72 pounds per hour (Ib/hr), respectively. 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. Thus, the average
particulate matter concentration in the stack gas is less than the allowable concentration.

Table 1 also lists other pertinent stack and sampling parameters which include stack 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), stack gas temperature (°F),
moisture content of the stack gas (percent by volume), gas volurne sampled for each test in
units of dry standard cubic feet (dscf), and the isokinetics value for each test. The gas
volume sampled for each 120 minute test was greater than 50 dry standard cubic feet. The
isokinetics value is equal to the ratio of the average linear gas velocity sampled through the
probé 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
95.1 percent, 98.7 percent, and 106.4 percent; therefore, all values were within the
acceptable range. Actual test sampling times have also been included in Table 1.

Copies of the field data sheets for the visible emissions readings can be found in Appendix
A. As promulgated by the Amended Mon Valley Consent Decree, Paragraph V.A.(6), the
wisible 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 opacity of the exhaust gas during any of the three tests was less
than or equal to 10 percent. The average opacity of the exhaust gas in any 3 consecutive
minute period was less than or equal to 5 percent.

Copies of the field data sheets can be found in Appendix A. 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
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results of an audit conducted with a critical orifice provided by the Allegheny County
Health Department DAQ can be found in Appendix A. '

Copies of the plant operational data can be found in Appendix B. The gravimetric results
and the emissions calculations for each test can be found in Appendix C. g
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USS CLAIRTON WORKS
CLAIRTON, PA

TABLE ]

#9 BATTERY COMBUSTION STACK
PARTICULATE MATTER EMISSIONS DATA

Run 1 Run 2 Rua 3 Average
Test Number CLR-BS#9~| CLR-BS#9-2 CLR-BS#9-3
Test Date ‘ Q5-11-94 05-11-94 05-12-94
Mass Emissions Rate
and Concentration
Particulate Matter (Ib/hr) © 4,57 5.00 4.58 4,72
(gr/dscf) 0.0142 0.0157 0.0157 0.0152
Stack Conditions
Flow Rate (acfm) 22700 32900 75800 20500
(scfwm) 43200 43100 39200 41800
(dsefra) 37400 37200 33900 36200
Temperature °F) . 533 537 540 537
Moisture Content (%) 13.4 13.6 13.4 13.5
Sampling Conditions
Test times 1040 1320 0818
w 1110 to 1350 to 0843
1114 1353 0852
to 1144 to 1423 to 0922
1147 1426 0925
to 1217 to 1456 to 0955
1220 1500 0958
to 1250 to 1530 to 1028
Sampling Time (minutes) 120 120 120
Sample Volume (dscf) 78.872 81.485 80.067
Isokinetics (%) 95.1 987 106.4
USS$ Clairton Works . 39344502 6/94
@ CHESTER
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COMPLIANCE DEMONSTRATION
NO. 9 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
CLAIRTON, PENNSYLVANIA

APPENDIX A
TEST PROTOCOL, FIELD DATA SHEETS, CALIBRATION
"RESULTS
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TEST PROTOCOL
COMPLIANCE DEMONSTRATION
#9 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
CLAIRTON, PA

conditions. Greater thap 50 dry standard cubic feet of sample gas will be collected during
each test rup,

ENVIRONMENTAL
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STACK SAMPLING CALCULATIONS

CLIENT: USS CLAIRTON WORKS TEST DATE: 05.11.94
TEST SITE #9 BATTERY COMBUSTION STACK TEST NUMBER:  CLR-BS49-|
A, Barometric Pressure . 29.45 in. Hg
B. Statie Pressure .90 in. H20
c. Stack Pressure 29.38 in. Hg [A+(B/13.6))
D. Average o H 1.66 in. H20
E. Meter Pressure 29.57 in. Hg  [A+(D/13.6)]
F. Average aP . 0.06 in. H20 -
G. Pitot Coeflicicnt 0.84
H. Gas Meter Cocflicient 1.0128
L Stack Dismseter 114 in.
A Stack Ares . 70.88 f? (0.0054541%)
K. Nozzie Dismeter 0.450 in.
L. Nozzle Area 1.31E-03 2 (0.00545+K?)
M. Average Stack Temperature 533 °F
N. Average Stack Temperature 993 °R (460 +M)
0. Average Meter Temperature 93 °F
P. Average Meter Temperature 553 °R (460+0Q)
Q. Condensate Volume 237.0 mL
R. Absorbed H20 21.5 mL
S. Total H20 258.5 mL (Q+R)
T. Filter Weight 0.0403 g
u. Probe Weight 0.0325 ¢
V. Impinger Weight 2
w. Total Weight 0.0728 ¢ T+U+V)
X Metered Gas Volume : 82.522 def
Y. Corrected Metered Gas Volume 83.578 def (X*H)
Z H20 Gas Volume 12.960 <f " (0.00267+S*P/A)
AA, Total Sample Volume 96,538 eof (Y+2)
BE. Percent H20 134 % {100%Z/AA)
CC. Gas Volume Sampled 78.872 dscf [Y*{528/P)*(E/29.92)]
DD. Grain Loading _ . 0.0142 gridsef  (15.43*W/CC)
EE. Average Molecular Weight: .
Component % Volume | *(1-BB/WEH | * Mol. = Weight/Mol
~ 100

H20 0.134 2.416

Q2 0.040 1.524

co 0.000 0.000

02 0.125 0366 32 3.463

N2 0.835 [iF -1 28| 20,241

Average Molecular Weight 27.64 16.11b. meol
FF, Average Stack Velocity 19.4 fps {85.49*G*[(F*N)/(C*EE)]"0.5}
GG. Averge Flow Rate 82700 acfm (GOSFF+))
HH. Standard Flow Rate 43200 seim [GG*(528/N)*(C/29.92))
I Sampie Time 7200 sec
II. Percent Isakinetic : 95.1 % {(100¢CC*60*J)/[HHL*11*(1.BB/100))}
KK, Mass Flow Rate 4.57 lb/hy [DD*HH*(1-BB/100)*60/7000]
-
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STACK SAMPLING CALCULATIONS

CLIENT: USS CLAIRTON WORKS TEST DATE: 05-11:94
TEST SITE Mﬂ&% TEST NUMBER:  GLR:BS#:2
A. Baromeiric Pressure 29.45 in. Hg
B. Static Presmite 0.90 in, H20
c. Stack Pressare 29.38 in. Hg (A+(BN3.6))
D. Average aHl 1.79 in. H20
E. Meter Presare %m Hg [A+(Dll3.6)]
F. Average o P 0.06 in. H20O -
G. Pitot Coefficient 0.84_
H. Gias Metet Coeificient 1.0128
L Stack Diamedcr 114 in.
1. Stack Area 70.88 f? (0.00545°1%)
K. Nozzle Dismeter ' 0.490 in.
L. Nozzie Ares 1.31ED3_#¢ (0.00545%K%)
M Average Smck Temperature 531 °F
N. Average Sk Temperature 997 °R (460+M)
0. Average Mater Temperature 101 °F
P. Average Mater Temperature 561 °R (460+0)
Q- Condeamte Volume 232.6 mb
R. Absorbed H20 T 37.7 mL
s. Total H20 270.3 mL (Q+R)
T. Filter Weight 0.0350 g
U Probe Weight 0.0477 ¢
V. Impinger Weight g
w Totol Weight 0.0827 ¢ (T+U+V)
X Metered Gas Yolume . 26.461 def
Y Corrected Meered Gas Volume 87.568 defl (X*H)
Z. H20 Gas Valume l3.'7_4£_cf (0.00‘2.67*5"1’/ A)
AA. Total Samphkc Volume 101 .3_16__cf (Y+2)
BB. Percent H20 13.6 % (100*ZIAA)
cc. Gas Volurpe Sampled g1.485 dsef [‘{‘(528!?)'(5129 R-73))]
DD. Grain Loadieg 0.0157 gr/dsel (15.43'WICC)
EE. Average Maleoulas Weight:
r Component T Voeme] *Q-BB/OY | * Mok | = we;ghUMoi4\ '
+100 Weight
H20 | 0136 ! 18] 2442 |
€02 | 0.040 0454 a | 1521 )
co | 0.000 0864 | 28|  0.000 _‘
02 | 0.125 0864 | 32| 3457
N2 | 0835 0264 | 78 | 20.207 |
\ \ \ ]
1 ﬂ
\: \ \
l \ 1 |
Average Molecular Weight 27.63 1b.Mb. mol
FF. Average Stack Velocity 19.5 fps {85.49'G'{(F"N)I(C*EE)]‘0.5}
GG. Averge Flow Rate 2900 acim (60*FF*)
HH. Standard Flow Rate 43100 _scfm [GG'(SZSIN)'(CIZS.W.)]
. Sample Tame 7200 _ses
. Percet Tmkimetic o 93.7 % {[lOO*CC'GD‘J]I[HH*L*ﬂ"(l-BBI 10001}
KK. Mass Flow Rate 5.00_lb/br [DD‘HH‘(I-BBMOO)'GONOOO]
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STACK SAMPLING CALCULATIONS

USS CLAIRTON WORKS TEST DATE: 05-12-54
TEST SITE #9 BATTERY COMBUSTION STACK TEST NUMBER: CLR-BS#9-3
Barometric Pressure 29.38 in. Hg
Static Pressure "~ 0.90 in. H20
Stack Pressure 19.3] in. Hg [A+(B/13.6)]
Aversge a H 1.57 in. H20
Meter Pressure 29.50 in. Hg [A+(D/13.6))
Avernge AP 0.05 in. H20 .
Pitot CoefTicient 0.84
Gas Meter Coefficient 1.0128
Stack Diameter t14 in.
Stack Aren 70.88 fi2 (0.00545+1%)
Nazzle Dimmeter Q0.49Q in.
Nozzle Area 1.31E03 @2 (0.00545+K 7)
Average Siack Tempernture 340 °F
Average Stack Temperature 1000 “R (460+ M)
Average Mcter Temperature 76 °F
Average Meter Temperature 336 °R (460+0)
Condensate Volume 241.3 mL
Absarbed H20 20.3 mbL
Total H20 261.6 mL (Q+R)
Filter Weight 0.0349 g
Probe Weight 0.0467 g
Impinger Weight F3
Total Weight 0.0816 g T+U+V)
Metered Gas Vaolume 81.408 dcf
Corrected Metered Gas Volume 82.450 def (X*H)
H20 Gas Volume 12.743 of (0.00267%3*P/A)
Total Sample Volume 95,193 of (Y+2Z)
Percent B20 134 % (100*Z/AA)
Gas Volurae Sampled 80.067 dscf [Y*(528/P)*(E/29.92))
Grain Londing 0.0157 gridsef  (15.43*W/CC)
Average Molecular Weight:
Component ® Volume [ *(1-BEMER | * Mol = Weight/Mol
+ 100 Weight
H20 0.134 18 2.410
CcO2 0.045 44 1.715
co 0.000 18 0.000
Q2 0.120 2 3.326
N2 0.835 28 20.280
Average Molecular Weight 27.70 Ib./lb. mol
Average Stack Velocity 17.8 fps {85.494GY[(F*N)/(C*EE)]*0.5}
Averge Flow Rate 75800 acfm (K)*EF*])
Standard Flow Rate 39200 sefm [GG*(528/N)*(C/29.92))
Sample Tioe 7200 sec ‘
Perveat Emkinetic 106.4 % {l 100%CC*60*J)/[HH *L *11*(1-BB/100)]}
Mass Flow Rate 4.53 Ib/hr {DD*HH*(1-BB/100)*60/7000)






