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1. 8. Steel
Clairton Works
400 State Street
Clairton, PA 15025-1855

October 21, 1994 SRR o R
Director Deputy Director ; e e e
Bureau of Air Quality Control Allegheny County Health Department
Department of Environmental Resources Department of Air Quality
p.O. Box 2063 301 Thirty-ninth Street
Harrisburg, PA 17120 Pittsburgh, PA 15201
U.S. Environmental Protection Agency Office of Chief Counsel
Region {1l Western Region
841 Chestnut Building Department of Environmental Resources

Philadelphia, PA 19017 400 Waterfront Drive
: Pittsburgh, PA 15222-4745

Gentlemen:

Subject: #20 Battery Stack Compiance Demonstration
USS Clairton Works

| am enclosing with this letter the mass emission report on #20 Battery Combustion Stack.
The compliance demonstration was conducted at USS Clairton Works, a division of USX
Corporation, on September 21, 1994.

For questions regarding this report please call William C. Graeser at (412) 233-1467

Very truly yours,

G. T. Webe
General
USS Clairton Works
GTWEBAC
Enclosure

. S. Steel Group a ;
. e

A unit of LISX Corporation
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EXECUTIVE SUMMARY

On September 21, 1994, a compliance test program was conducted for USS Clairton
Works, Clairton, Pennsylvania, on the #20 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
Second Consent Decree (Civil Action Nos. 79-709, 91-329), Chapter V (Compliance
Requirements - Clairton Works), Section F (Combustion Stacks), Specific Items 2 through
4,

The results of the testing showed an average particulate matter concentration and emission
rate of 0.0105 grains per dry standard cubic foot (gr/dscf) and 7.36 pounds per hour
(Ib/hr), respectively. As promulgated by the Second Consent Decree, Chapter V, Section
F.2.a, the allowable particulate matter concentration for #20 Battery Combustion Stack is
0.015 gr/dscf (a Lowest Achievable Emission Rate [LAER] standard). Thus, the
particulate matter emissions from the stack are less than the allowable concentration.

During the test periods, the opacity of the exhaust gas was zero percent. As promulgated
by the Second Consent Decree, Chapter V, Sections F.2.b and F.3, 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.
Thus, the observed opacities were less than the allowable values.
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1.0 INTRODUCTION

On September 21, 1994, 2 compliance test program was conducted for USS Clairton
Works, Clairton, Pennsylvania, on the #20 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
Second Consent Decree (Civil Action Nos. 79.709, 91-329), Chapter V (Compliance
Requirements - Clairton Works), Section F (Combustion Stacks), Specific Items 2 through
4.

Testing was performed by Messrs. Richard Casselberry and Patrick Stockton of Advanced
Technology Systems, Inc. (previously the Monroeville, Pennsylvania-based Air Emissions
Measurement Group of Chester Environmental) and Mr. Lance Grumling of
Environmental Technical Services under the direction of Mr. Bernie Clark of Chester
Environmental. All test procedures were witnessed by Mr. Phil Lawrence of the Allegheny
County Health Department - Department of Air Quality (DAQ).
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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 mormal operating conditions. Greater than 50 dry
standard cubic feet of sample gas was collected during each test run.

The process exhausts through a 186 inch diameter stack at stack platform level. 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 point was 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
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
(O5), and nitrogen (N5 - by difference) were determined with the use of 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 5, each sample 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 are maintained. Clean up of the sampling train included a water
rinse followed by an acetone rinse of both the front-half and back-half components of the
sample train, as per PA DER particulate matter test methods. The water soluble and
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water insoluble portions of the front-half of the sampling train were determined as 2 total;
that is, the water rinse was not filtered to determine soluble and insoluble portions. Front-
half acetone and water rinses were evaporated to dryness, desiccated, and weighed to a
constant weight. The water soluble and water insoluble portions of the back-half were
determined separately in accordance with Section 139.12 of the PA DER Source Testing
Manual. The back-half water rinses and first three impinger solutions were combined and
then filtered under suction through a preweighed 0.22 micrometer membrane filter. The
filter used to capture the insoluble material was dried, desiccated, and weighed to 2
constant weight. After filtration, the soluble back-half water was evaporated to dryness,
desiccated, and weighed to a constant weight. Back-half acetone rinses were evaporated to
dryness, desiccated, and weighed to a constant weight. Sample train filters were desiccated
for 24 hours, and particulate matter weight was determined gravimetrically. Rinse residue
weights and filter weights were measured to the nearest 0.1 mg. One acetone blank and
one deionized distilled water blank were prepared in the same manner as the test sample
rinses. The blank residue weights were subtracted from the test sample residue weights.
After blank correction, front-half water and acetone rinse residue weights, sample train
filter weights, and back-half water insoluble 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. Visible emission readings were recorded for the duration of
each particulate matter test. '
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30 RESULTS

The test results have been summarized in Table 1. The results of the testing showed an
average particulate matter concentration and emission rate of 0.0105 grains per dry
standard cubic foot (gr/dscf) and 7.36 pounds per hour (Ib/hr), respectively. As
promulgated by the Second Consent Decree, Chapter V, Section F.2.a, the allowable
particulate matter concentration for #20 Battery Combustion Stack is 0.015 gr/dscf (a
Lowest Achievable Emission Rate [LAER] standard). Thus, the particulate matter
emissions from the stack are 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 (OF),
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
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. All isokinetic values were within the acceptable
range of values. The gas volume sampled for each 120 minute test was greater than 50 dry
standard cubic feet. Actual test sampling times have also been included in Table 1.

Copies of all field data sheets, including the visible emissions readings, can be found in
Appendix A. As promulgated by the Second Consent Decree, Chapter V, Sections F.2.b
and F.3, 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. During the test periods, the opacity of the exhaust gas was zero
percent. Thus, the observed opacities were less than the allowable values.

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 DAQ can be found in Appendix A. All testing
was performed during periods of normal plant operation. 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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USS CLAIRTON WORKS
CLAIRTON, PA

TABLE 1

#20 BATTERY COMBUSTION STACK
PARTICULATE MATTER EMISSIONS DATA

Run 1 Run 2 Run 3 Average
Test Number CLR-BS#20-1 CLR-BS#20-2 CLR-BS#20-3
Test Date (0-21-94 09-21-94 09-21-94
Mass Emissions Rate
and Copcentration
Particulate Matter (ib/hr) 8.03 7.33 6.72 __ 7.36
(gr/dscf) 0.0115 0.0104 0.0095 : 0.0105
Stack Conditions
Flow Rate (acfn) 176500 175700 175400 ° 175900
{scfm) 96400 96600 96700 96600
(dscfim) 81600 §2300 82300 82100
Temperature °F) 490 484 481 485
Moisture Content (%) 15.4 14.8 14.9 15.0
Sampling Conditions
Test times (EDT) 0931 1225 1520
to 1001 to 1255 to 1550
1004 1258 1554
to 1034 to 1328 to 1624
1038 1332 1631
to 1108 to 1402 to 1701
1112 1406 1705
to 1142 to 1436 to 1735
Sampling Time (minutes) 120 120 120
Sample Volume (dscf) 69.222 66.215 66.008
Isokinetics (%) 101.9 96.6 96.4
1SS Clairton Works 5= . CIKM-0205 10/9%4
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COMPLIANCE DEMONSTRATION
NO. 20 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS

A DIVISION OF USX CORPORATION
CLAIRTON, PENNSYLVANIA

APPENDIX A

TEST PROTOCOL, FIELD DATA SHEETS, CALIBRATION
RESULTS
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TEST PROTOCOL
COMPLIANCE DEMONSTRATION
#20 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
A DIVISION OF USX CORPORATION
CLAIRTON, PENNSYLVANIA

Particulate matter sampling will be performed in accordance with the Second Consent
Decree (Civil Action Nos. 79-709, 91-329 - Chapter V, Section F, Specific Items 2 through
4), 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 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 at test platform level. 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.

At the beginning and end of each test, gas concentrations of carbon dioxide (CO2), oxygen
(O2), and nitrogen (N7 - 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.

Percent moisture content, by volume, of the exhaust gas will calculated in accordance with
EPA Method 4 from the knowledge of the weight gain of the four sample train impingers
and the dry gas volume sampled.

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 a

USS Clairton Works -1- mmm 08/94

ADVANCED TECHNOLOGY SYSTEMS, INC.



water rinse followed by an acetone rinse of both the front-half and back-half components of
the sample train, as per PA DER particulate matter test methods. The water soluble and
water insoluble portions of the front-half of the sampling train will be determined as a
total; that is, the water rinse will not be filtered to determine soluble and insoluble
portions. Front-half acetone and water rinses will be evaporated to dryness, desiccated,
and the residues weighed to a constant weight. The water soluble and water insoluble
portions of the back-half will be determined separately in accordance with Section 139.12
of the PA DER Source Testing Manual. The back-half water rinses and first three
impinger solutions will be combined and then filtered under suction through a preweighed
022 micrometer membrane filter. The filter used to capture the insoluble material will be
dried, desiccated, and the catch weighed to a constant weight. The filtrate will be
evaporated to dryness, desiccated, and the residue weighed to a constant weight. Back-half
acetone rinses will be evaporated to dryness, desiccated, and the residue weighed to a
constant weight. Sample train 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 milligram. One acetone blank and one deionized distilled
water blank will be prepared in the same manner as the test sample rinses. The blank
residue weights will be subtracted from the test sample residue weights. After blank
correction, front-half water and acetone rinse residue weights, sample train filter weights,
and back-half water insoluble filter weights will be used to determine total particulate
matter catch.

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 - Department of Air Quality, field data sheets for the particulate
matter sampling and visible emissions determinations, analytical results for each test, and
emissions calculations sheets.
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COMPLIANCE DEMONSTRATION
NO. 20 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
A DIVISION OF USX CORPORATION
CLAIRTON, PENNSYLVANIA

APPENDIX C
GRAVIMETRIC RESULTS, EMISSIONS CALCULATIONS

ATS

ADVANCED TECHNOLOGY SYSTEMS, INC.
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STACK SAMPLING CALCULATIONS

CLIENT: USS CLAIRTON WORKS TEST DATE: 09-21-94
TEST SITE #20 BATTERY COMBUSTION STACK TESTNUMBER:  CLR-BS#0-1
A Barometric Pressure 20.50 in. Hg
B. Sintic Pressure -1.2 in. H20
C. Stack Pressure 20.41 in. Hg [A+(B/13.6)]
D. Average s H 1.12 is. H20
E. Meter Pressure 29.58 in. Hg [AHD/13.6)]
F. Average aP 0.04 in. H20
G. Pitot Coefficient 0.84
H. Gas Meter Coefficient 1.0172
L Stack Diameter 186 in.
I Stack Arca 188.69 fi2 (0.00545*1%)
K. Nozzle Diemeter 0.490 in.
L. Nozzle Area ‘ 1.31E-03 ft? (0.00545*K?)
M. Average Stack Temperature 490 °F
N. Average Stack Temperature 950 °R (460+M)
0. Average Meter Temperature 8 °F
P. Average Mcter Temperature 544 R (460+0)
Q. Condeasate Volume 250.2 mL
R Absorbed H20 159 mlL
s. Total H20 266.1 mL (Q+R)
T. Filter Weight 0.012 g
U. Probe Weight 0.0363 g
V. Impinger Weight 0.0030 g
W, Total Weight 0.0515 g (T+U+V)
X. Metered Gas Volume 70.914 def
Y. Cortected Metered Gas Volume 72.134 def (X*H)
Z, H20 Gas Volume - 13.102 of (0.00267*S*P/A)
AA, Total Sample Volume 85.236 of (Y+2Z)
BB. Percent H20 154 % (100*Z/AA)
cc. Ges Volume Sampled 69,222 dscf [Y#(528/P)*(E/29.92))
DD. Grain Loading 0.0115 gridsef  (15.43%W/CC)
EE. Average Molecular Weight:
' Componeat % Volume | *(1-BB/100) | * Mol. = Weight/Mol
+100 Weight

H20 0.154 18 2.767

Cco2 0.045 0.846 4 1.676

co 0.000 0.846 28 0.000

02 0.105 0.846 32 2.844

N2 0.350 0.846 28| 20.142

Average Molecular Weight 27.43 1b./Mb. mal

FF. Average Stack Velocity 15.6 fps {85.49+GH{(F*N)/(C*EE)}"0.5}
GG. Averge Flow Rate 17650 acfm (50*FF*])
HH. Standard Flow Rate 96400 scfm [GG¥(528/N)*(C/29.92)]
1L Sstuple Time 7200 sec
n. Percent lsokinetic 10019 % {[lOO“CC*GO‘I]I[HH‘L*ﬂ‘(I-BBIIOO)]}
KK. Mass Flow Rate 8.03 Ib/hr [DD*HH *(1-BB/100)*60/7000]




STACK SAMPLING CALCULATIONS

CLIENT: USS CLAJRTON WORKS TEST DATE: 09-21-54
TEST SITE Wﬂ(ﬁm TEST NUMBER:  CLR-BS#0-2
A Barometric Pressure 29.50 in. Hg
B. Static Pressure -1.2 in. H20
c. Stack Pressure 2941 in Hg  [A+(B/13.6)]
D. Average o H 1.09 in. H20
E. Meter Pressure 29.58 in. Hg [A+(D/13.6)}
F. Average AP 0.04 in. H20
G. Pitot Coefficient 0.84
H. Gas Meter Cocfficient 1.0172
L Stack Dismeter 186 in.
1. Stack Ares 188.69 fi2 (0.00545°1%)
K. Nozzle Diameter 0.490 in.
L. Nozzle Area 1.31E-03 #t? (0.00545%K?)
M. Average Stack Temperature 484 °F
N. Average Stack Temperature 944 “°R (460+M)
0. Average Meter Temperature 100 *F
P. Average Meter Temperature 560 "R (460+0)
Q. Condensate Volume 229.0 mL
R. Absorbed H20 14.6 mL
8. Total H20 243.6 mL (Q+R)
T Filter Weight 0.0186 g
u. Probe Weight 0.0258 g
V. Impinger Weight 0.0002 g
w. Total Weight 0.0446 g (T+U+V)
X. Metered Gas Volume 69.834 def
Y. Corrected Metered Gas Volume 71.035 def (X*H)
Z. H20 Gas Volume 12.347 of (0.00267+5%P/A)
AA, Total Sample Volume 83.382 «of (Y+2Z)
BB. Pescent H20 148 % (100¢Z/AA) ’
ccC. Gas Volume Sampled 66.215 dsef [Y #(528/P)*(E/29.92)]
DD. Grain Loading 0.0104 gridscf  (15.43*W/CC)
EE. Average Molecular Weight:
Componsnt % Volume | *(1-BB/100) | * Mol. = Weight/Mol
+100 Weight

H20 0.148 2 18 2.665

co2 0.045 0.852 44 1.687

CO 0.000 0.852 28 0.000

02 0.105 0.852 n 2.862

N2 0.850 0.852 28| 20.276

Average Molecular Weight 27.49 1b./1b. mol

FF. Average Stack Velocity 15.5 fps {85.49%G*{(F*N)/(C*EE)]*0.5}
GG. Averge Flow Rate 175700 acfm (60*FF*])
HH. Standard Flow Rate 96600 scfm (GG*(S28/N)*(C/29.92)]
. Sample Time 7200 sec
J. Percent Isokinetic 96.6 % {{100%CC*60%I)/[HH *L*11*(1-BB/ 100)]}

KK. Mass Flow Rate 7.33 1b/hr [DD*HH*(1-BB/100)*60/7000]




STACK SAMPLING CALCULATIONS

CLIENT: Y8S CLAIRTON WORKS - TEST DATE: 09-21-54
TEST SITE #20 BATTERY COMBUSTION STACK TEST NUMBER:  CLR-BS#20-3
A Barometric Pressure 29.50 in, Hg
B. Static Pressure -1.2 in. H20
C. Stack Pressure 29.4] in.Hg [AHB/13.6)]
D. Average A H 1.13 in. H20
E. Meter Pressure 29.58 in. Hg [AHD/13.6)]
F. Average aP : 0.04 in, H20
G. Pitot Coefficicat 0.3
H. Gas Meter Coefficient 1.0172
L Stack Diameter 186 ia.
J Stack Area 188.69 f* (0.00545%19) .
K. Nogzzle Diamcter . 0.490 in.
L. Nozzic Ares 1.31E-03 fi? (0.00545*K?)
M. Aversge Stack Temperature 481 °F
N. Average Stack Temperatare 541 °R (460+M)
0. Average Meter Temperature 106 °F
P. Avetsge Meter Temperature 566 °R (460+0)
Q. Condensate Volume 229.1 mlL
R. Absorbed H20 14.9 ml
S. Total H20 244.0 mlL (Q+R)
T. Filter Weight 0.0118 g
u. Probe Weight 0.0284 g
V. Impinger Weight 0.0006 g
w. Total Weight 0.0408 g (T+U+V)
X. Metered Gas Volume 70.450 def
Y. Corrected Metered Gas Volume 71.662 def (X*H)
z. H20 Gas Volume 12,500 of (0.00267*S*F/A)
AA. Total Sample Volume 34,161 of (Y+Z)
BB. Percent H20 149 % (100*Z/AA)
cc. Gas Volume Sampled 66.098 dsef [Y*(528/P)*(E/29.92)]
DD. Grain Loading 0.0095 gridsef  (15.43*WICC)
EE. Average Molecular Weight:
Componeat % Volume| *(1-BB/M00) | *Mol. | = Weight/Maol
+100 Weight

H20 0.149 4 18 2.673

co2 0.045 0.851 44 1.686

co 0.000 0.851 28 0.000

02 0.105 0.851 2 2.861

N2 0.850 0.851 28 | 20.265

Average Molecular Weight 27.49 1b./1b. mol

FF. Average Stack Velocity 15.5 fps (85.49*G*[(F*N)/(C*EE)]*0.5}
GG. Averge Flow Rate 175400 acfm (GO*FE*])
HH. Standard Flow Rate 96700 sefm [GG*(528/N)*(C/25.92)]
n. Sample Time 7200 sec
1L Percent Isokinetic 964 % {[lN‘CC’60*J]I[HH°L*II“(1—BBIIDO)]}

KK. Mazs Flow Rate 6.72 Ib/hr [DD*HH*(1-BB/100)#60/7000)






