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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 (Ib/hr),
respectively. As promulgated by the Amended Mon Valley Coasent 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 S 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 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 Chestér 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 in accordance with the emissions
measurement test protocol, which can be found in Appendix A.
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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 volume 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
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
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. -
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Test Number
Test Date

Mass Emissions Rate
and Concentration

Particulate Matter

Stack Conditions

Flow Rate

Temperature
Moisture Content

Sampling Conditions

Test times

Sampling Time
Sample Volume
Isokinetics

USS Clairton Works

{(Ib/hr)
(gr/dscf)

(acfm)
(scfm)
(dscfm)
(°F)
(%)

(minutes)
(dscf)
(%)

USS CLAIRTON WORKS

CLAIRTON, PA

TABLE 1

#9 BATTERY COMBUSTION STACK
PARTICULATE MATTER EMISSIONS DATA

Run 1
CLR-BS#9-1
05-11-94

- 4.57
0.0142

82700
43200
37400
533
13.4

1040
to 1110

1114
to 1144

1147
to 1217

1220
to 1250

120
78.872
95.1

D L L et R R e L Ll Sl

LR

Run 2
CLR-BS#9-2
05-11-94

5.00
0.0157

43100
37200
537
13.6

1320
to 1350

1353
to 1423

1426
to 1456

1500
to 1530

120
81.485
98.7

Run 3
CLR-BS#9-3
05-12-94

4.58
0.0157

75800
39200
33900
540
13.4

0818
to 0848

0852
to 0922

0925
to 0955

0958
to 1028

120

80.067
106.4

\

Average

4.72
0.0152

80500
41800
36200
537
13.5
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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

Sampling Methods 1 through S (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, 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 COp, 0y, and N2 (by
difference) will be determined with the use of Fyrite apparatus as specified by EPA
Method 3. Gas concentrations will be used to obtain molecular weight of the process gas
on a dry basis,

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

ENVIRONMENTAL



will be €vaporated to dryness, desiccated, anq weighed to 3 constant weight, -Sample train
glass fiber fiiters will be desiccateq for 24 hours, ang Particulate matter weight will be
determined gravimetrically. Rinse residye weights and filter weights will be measured to

sampling and visible €Imissions deterrm'nations, computer-generated emissions calculations,
and analytjca] results for each test.
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CHESTER ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

ANALYTICAL REPORTING FORM

Page / of /

CLIENT UsS -&/aaTon) (ogKs TEST DATE STt v s/2/5¢
- PLANT LOCATION” = /.- 7" )~ 74 DATE RECEIVED sTo = s/ 2/77
PROJECT NUMBER 3¢ 3 /52 0.2 DATE ANALYZED S ac )y 7
UNIT TESTED \&Ll\n\.ﬂ\ru\ SHqek MW|W ANALYTICAL METHOD o
/4
0.22pum Filter
Test Filter Component Cyclone Filter Soluble Soluble Soluble Soluble Insoluble
Number ID Weight Weight Portion of Portion of Portion of Portion of Portion of
Number Front Half Front Half Back Half Back Half Back Half
H20 Rinse | Acetone Rinse | H20 Rinse | Acetone Rinse | H20 Rinse
Units ( ) | Units Au:,.su Units ( ) | Units Am..m.sw Units ( ) | Units ( ) Units ( )
CLR-FS5T-( | 1228 | fraTievdetd |0.0403 0. 0325
CLh-57- 2 (251 | freTicoarm 0. 0350 O.0¥77
CLA-B57-3 |[29Y \praTreulatel 0.03¢7 0. 0967

Analyst’s Signature

Date

Comments

5223/54 1

AQE 10/92




STACK SAMPLING CALCULATIONS

CLIENT: USS CLAIRTON WORKS TEST DATE: 05-11-94
TEST SITE #3 BATTERY COMBUSTION STACK TEST NUMBER: CLR-BS#9-1
A. Barometric Pressure , 29.45 in. Hg
B. Static Pressure 0.90 in. H20
C. Stack Pressure 29.38 in. Hg [A+(B/13.6)]
D. Average a H 1.66 in. H20
E. Meter Pressure 29.57 in. Hg {A+(D/13.6)]
F. Average a P . 0.06 . H20 -
G. Pitot Coefficient 0.34
H. Gas Meter Coefficient 1.0128
I Stack Diameter 114 in.
J. Stack Area _ 70.88 f? (0.00545*12)
K. Nozzle Diameter 0.490 in.
L. Nozzle Area 1.31E03 fi2 (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+0)
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 g
V. Impinger Weight g
Ww. Total Weight 0.0728 g T+U+V)
X. Metered Gas Volume . 82.522 def
Y. Corrected Metered Gas Volume 83.578 dcf (X*H)
Z H20 Gas Volume 12.960 cf (0.00267*S*P/A)
AA. Total Sample Volume 96.538 of (Y+2)
BB. Percent H20 134 % (100*Z/AA)
CC. Gas Volume Sampled 78.872 dscf (Y*(528/P)*(E/29.92)}
DD. Grain Loading _ . 0.0142 gridscf  (15.43*W/CC)
EE. Average Molecular Weight:
Component % Volume | *(1-BB/#00y | * Mol. = Weight/Mol
+100 Weight

H20 0.134 18 2.416

C02 0.040 44 1.524

CO 0.000 28 0.000

02 0.125 0866 32 3.463

N2 0.835 0.866 28 | 20.241

Average Molecular Weight 27.64 1b./1b. mol

FF. Average Stack Velocity 19.4 fps {85.49*G*[(F*N)/(C*EE)]*0.5}
GG. Averge Flow Rate 82700 acfm (60*FF*J)
HH Standard Fiow Rate 43200 scfm [GG*(528/N)*(C/29.92)]
II Sample Time 7200 sec
1J. Percent Isokinetic . 95.1 % {{100*CC*60+J]/[HH*L*11*(1-BB/100)]}

KK. Mass Flow Rate 4.57 Ib/hr [DD*HH*(1-BB/100)*60/7000]

TEEnE Ty




CLIENT: USS CLAIRTON WORKS

TEST SITE #9 BATTERY COM

A.
B.
C.
D.
E.
F.
G.
H.
1.
J.
K.
L.
M
N.
0.
P.
Q.
R.
S.
T.
U
V.
w
X.
Y.
Z.
AA

BB.
CC.
DD.

EE.

BUSTION STACK

STACK SAMPLING CALCULATIONS

TEST DATE:
TEST NUMBER:

Barometric Pressure 29.45 in. Hg
Static Pressurc 0.90 in. H20
Stack Pressare 29.38 in. Hg
Average o H 1.79 in. H20
Meter Pressore 29.58 in. Hg
Average o P ) 0.06 in. H20
Pitot Coefficaent 0.

Gas Meter Cocfficient 1.0128

Stack Diameter 114 in.
Stack Area 70.88 f?
Nozzle Diameter 0.490 in.
Nozzlc Ares 1.31E03 ft?
Average Stack Temperature 537 °F
Average Stack Temperature 997 °R
Average Meter Temperature 101 °F
Average Meter Temperature 561 °R
Condensate Volume 232.6 mL
Absorbed H20 37.7 mL
Total H20 270.3 mL
Filter Weight 0.0350 g
Probe Weight 0.0477 g
Impinger Weight g
Total Weight 0.0827 g
Metered Gas Volume 86.461 def
Corrected Metered Gas Volume 87.568 decf
H20 Gas Volume 13.748 of
Total Sample Volume 101.316 «f
Percent H20 13.6 %

Gas Volume Sampled 81.485 dscf
Grain Loadimg 0.0157 gr/dscf
Average Molecular Weight:

% Volume

*(1-BB/WOO) | * Mol. ‘ = Weight/Mol ‘
Weight

05-11-94
CLR-BS#9-2

e ———

[A+(BI\3.6)]

[A+(Dll3.6)]

(0.00545*1%)

(0.00545%K?)

(460+M)

(460+0)

(Q+R)

(T+U+V)

X*H)
(0.00267*S*P/A)
(Y+2)

(100*Z/AA)
[Y*+(528/P)*(E/29.92)]
(15.439WICC)

Average Molecular Weight

Average Stack Velocity
Averge Flow Ratc
Standard Flow Rate
Sampic Time

Perceat Isokimetic
Mass Flow Rate

27.63
19.5 fps
82900 acfm
43100 scfm
7200 sec
98.7 %

5.00 lb/hr

1b./1b. mol
{85 49%GH{(F*N)/(C *EE)]*0 .5}

(60*FF*D)
[GG*(S28/N)*(C/29.92)]

{[lOO‘CC°60‘I]/ [HH‘L*II‘(I-BBI 100)1}
[DD+HH*(1 -BB/100)*60/7000]




STACK SAMPLING CALCULATIONS

CLIENT: uUss CLAIRTON WORKS TEST DATE: 05-12-94
TEST SITE #9 BATTERY COMBUSTION STACK TEST NUMBER: CLR-BS#9-3
A. Barometric Pressure 29.38 in. Hg
B. Static Pressure 0.90 in. H20
C. Stack Pressure 29.31 in. Hg [A+(B/13.6)]
D Average a H 1.57 in. H20
E. Meter Pressure 28.50 in. Hg [A+(D/13.6)]
F. Average aP 0.05 in. H20 .
G. Pitot Coefficient 0.84
H Gas Meter Coefficient 1.0128
L Stack Diameter 114 in.
J. Stack Area 70.88 fi2 (0.00545+12)
K. Nozzle Diameter 0.490 in.
L. Nozzle Area 1.31E-03 fi2 (0.00545+K 2)
M Average Stack Temperature 540 °F
N. Average Stack Temperature 1000 °R (460+M)
0. Average Meter Temperature 76 °F
P. Average Meter Temperature 536 °R (460+0)
Q. Condensate Volume 241.3 mL
R. Absorbed H20 20.3 mL
S. Total H20 261.6 mL (Q+R)
T. Filter Weight 0.0349 ¢
U. Probe Weight 0.0467 ¢
V. Impinger Weight g
Ww. Total Weight 0.0816 ¢ (T+U+V)
X. Metered Gas Volume 81.408 dcf
Y. Corrected Metered Gas Volume 82.450 dcf X*H)
Z. H20 Gas Volume 12.743 of (0.00267+5+p/A)
AA. Total Sample Volume 95.193 of Y+2Z)
BB. Percent H20 134 % (100*Z/AA)
CC. Gas Volume Sampled 80.067 dscf [Y*(528/P)'(E/29.92)]
DD. Grain Loading 0.0157 gr/dscf (15.43*w/ce)
EE. Average Molecular Weight:
Component % Volume *(1-BB/MSE | * Mo]. = Weight/Mol
+100
H20 0.134 2.410
C0o2 0.045 1.715
co 0.000 0.000 ]
02 0.120 3.326 N
[ N2 0.835 0366 28 | 20.250 ]
[ ]
L ]
_’
_J
Average Molecular Weight 27.70 1b./1b. mol
FF. Average Stack Velocity 17.8 fps {85.49‘6‘[(F‘N)/(C'EE)]‘O.S}
GG. Averge Flow Rate 75800 acfm (60*FF+])
HH. Standard Flow Rate 39200 scfm [GG*(528/N)*(C/29.92)]
. Sample Time 7200 sec
1. Percent Isokinetic 1064 % {[100¢CC*60*1)/[HH *L*II*(1-BB/100)]}
KK. Mass Flow Rate 4.58 Ib/hr [DD*HH*( 1-BB/100)*60/7000]
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