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

: -
Ovig — WUc
Wlb‘k‘_* E-TT; wé & October 25, 1993
Director - IOIZ-L Deputy Director
Bureau of Air Quality Control Aliegheny 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 I , Western Region
841 Chestnut Building Department of Environmental Resources
Philadelphia, PA 19017 400 Waterfront Drive

Pittsburgh, PA 15222-4745

Gentlemen:

Subject: | Compliance Deronstration
Clairton Battery Stack #2

| have enclosed with this letter the mass emission report on #2 Battery Combustion Stack.

The compliance demonstration was conducted at USS Claiton Works, Clairton, PA, a
division of USX Corporation, on August 25-26, 1993,

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

Very truly yours,

( 2
Z:Veber, Jr. %%‘?/C

General Manager
USS Clairton Works

GTW/BAC
Enclosure

Fot

U.S. Steet Group '

' A unit of USX Corporation “reled
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Philadelphia, PA 19017 400 Waterfront Drive

Pittsburgh, PA 15222-4745

Gentlemen:

Subject: Compliance Demonstration
Clairton Battery Stack #2

I have enclosed with this letter the mass emission report on #2 Battery Combustion Stack.
The compliance demonstration was conducted at USS Clairton Works, Clairton, PA, a
division of USX Corporation, on August 25-26, 1993.

For questions regarding this report, please contact William C. Graeser at (412) 233-1467.
Very truly yours,

General Manager
USS Clairton Works
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EXECUTIVE SUMMARY

On August 25 and 26, 1993, a compliance test program was conducted for USS Clairton
Works, Clairton, PA, on the #2 Battery Combustion Stack. The purpose of the testing was to
determine the (1) concentration and mass emission rate of particulate matter, and (2) présence
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 0.0175 grains per dry standard cubic feet (gr/dscf) and 5.3 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 #2 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. 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.”

USS Clairton Works
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1.0 INTRODUCTION

On August 25 and 26, 1993, a compliance test program was conducted for USS
Clairton Works, Clairton, PA, on the #2 Battery Combustion Stack. The purpose of
the testing was to determine the (1) concentration and mass emission rate of particul%'te
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 Bureau of
Environmental Quality (BEQ).

The test program required two days to complete the field work activities due to a delay
in the operation of the Battery #2. Since no ovens in Battery #2 were pushed or
charged from approximately 1200 to 1600 on August 25 1993, no emissions testing was
completed during this time period. The third test run was conducted on the following
day, August 26, 1993.

USS Clairton Works . @/ CHESTER

ENVIRONMENTA
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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.
Particulate matter sampling was performed in accordance with EPA Stationary Source
Sampling Methods 1 through 5. 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..

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 un. 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 (COy),
oxygen (O2), and nitrogen (N7, by difference) were determined with the use of a
Bacharach "Fyrite" apparatus as specified by EPA Method 3, Gas concentratxons 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 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 were maintained. Clean up of the sampling train
included an acetone rinse of the front-half components of the sample train. Front-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

USS Clairton Works @ CHESTER
600725-01 10/93 a2 ENVIRONMENTAL



measured to the nearest 0.1 mg. One acetone blank was prepared in the same manner
as the test sample rinses. The blank residye weight was subtracted from the test sample
residue weights. After blank correction, the acetone rinse residue weights 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. Visible emission readings were recorded for
the duration of each particulate matter test.

USS Clairton Works @, CHESTER
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3.0 RESULTS

All testing was performed during periods of normal plant operation. Copies of the
plant 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 BEQ can be found in Appendix
A.

Copies of the field data sheets can be found in Appendix A. The gravimetric results
and the emissions calculations for each test can be found in Appendix C.

The test results have been summarized in Table 1. The results of the testing showed an
average particulate matter concentration and emission rate of 0.0175 grains per dry
standard cubic feet (gr/dscf) and 5.3 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 #2 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 s.amﬁling parameters which include 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 (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 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 108.4 percent,
107.2 percent, and 107.1 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,

UUSS Clairton Works @/ CHESTER
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Paragraph V.A.(6), the "visible emissions shall nqt 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.

-
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TABLE 1

USS CLAIRTON WORKS
CLAIRTON, PA

#2 BATTERY COMBUSTION STACK
PARTICULATE MATTER EMISSIONS DATA

Run 1 Run 2 Run 3 Average
Test Number CLR-BS2-1 CLR-BS2-2 CLR-BS2-3
Test Date §-25-93 8-25-93 8-26-93
Mass Ermissions Rate
and Concentration
Particulate Matter (Ib/hr) 7.0 3.0 5.9 5.3
(gr/dscf) 0.0230 0.0103 0.0193 0.0175
Stack Conditions
Flow Rate (acfmn) 78900 75300 78900 77700
(scfm) © 41500 35600 41500 40867
(dscfm) 35400 33779 35524 34901
Temperaturs (°F) 526 528 529 528
Moisture Content (%) 14.7 14.7 14.4 14.6
Sampling Conditions . \
e L AR\ \
Test times 0925 1607 1109
to 0955 to 1637 to 1139
1000 1642 1143
to 1030 to 1712 to 1213
1035 1718 1218
to 1105 to 1748 to 1248
1112 1753 1252
to 1142 to 1823 to 1322
Sampling Time (minutes) 120 120 120
Sample Volume (dscf) 64.978 61.197 64.280
Isokinetics (%) 108.4 107.2 107.1
"USS Clairton Works ~G 60072501 10/93




COMPLIANCE DEMONSTRATION
NO. 2 BATTERY COMBUSSTION STACK
USS CLAIRTON WORKS

USS CLAIRTON WORKS
CLAIRTON, PENNSYLVANIA

APPENDIX A
TEST PROTOCOL, FIELD DATA SHEETS, CALIBRATION
RESULTS

@/ CHESTER
ENVIRONMENTAL



TEST PROTOCOL
COMPLIANCE DEMONSTRATION OF
#2 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
CLAIRTON, PA g

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,
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 CO, Oz and Nz (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 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.

USS Clairton Works 7/93 1 @/ CHESTER

ENVIRONMENTAL



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 milligram. 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, emissions calculations, and
gravimetric results for each test,

USS Clainion Werks /93 2 @/ CHESTER
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APPENDIX C

GRAVIMETRIC RESULTS, EMISSIONS CALCULATIONS
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STACK SAMPLING CALCULATIONS

CLIENT ASSS Clactn UnEs TEST DATE _8= 25-73
TEST SITE #2 B s Combauhocn 55 TEST NUMBER CoR- 2Bs=pPr- 1o

A. Barometric Pressure ) _ 29,50 in. Hg

B. Static Pressure — 1.0 in. H20

C. Stack Pressure — 2943 —in. Hg [A+(B/13.6)]

D. Average aH .05 in. H20

E. Meter Pressure 29.9% —in. Hg [A+(D/13.6)] ’
F. Average aP 055 in. H20

G. Pitot Coefficient 0. 54

H. Gas Meter Coefficient oAt

1. Stack Diameter U4 in.

J. Stack Area Zo.b% fi2 (0.00545*1%)

K. Nozzle Diameter 0.42%, in. :

L. Nozzle Area ﬁ,ﬁ x0T ft2 (0.00545*K?)
M. Average Stack Temperature 52l °F

N. Average Stack Temperature é@ ' °R (460+M)

0. Average Meter Temperature 106 °F

P. Average Meter Temperature 5(a3 °R (460+0)

Q. Condensate Volume A mL

R. Absorbed H20 20,5 —mL

g. Total H20 =2¢,° ___mL (Q+R)

T. Filter Weight 0.02B! g

U. Probe Weight ] ' g

V. Impinger Weight p— g

W. Total Weight 0. g (T+U=V)

Y. Metered Gas Volume 2. P68 def

Y. Corrected Metered Gas Volume F0.0F2 def X*H)

7. H20 Gas Volume 12.072 cf (0.00267#S*PIA)
AA. Total Sample Volume &__/qz,/ cf (Y+2)

BB. Percent H20 4 % % (100*Z/AA)
CC. Gas Volume Sampled (4. T dsef  [Y*(528/P)*(ER29.92)]
DD Grain Loading 0.023Q - gr/dscf (15.43*WICC)

EE. Average Molecular Weight:

Component| % Volume |* (1-BE/100) Molecular] = Weight/Mol
+100 Weizht
H20 ~qF e 2.4k
02 | o.05c | 0843 # Rir¥a
[sa) & - 28 o)
02 0125 32 3412
N2 | c.228 28 \a, A

Average Molecular Weight 07 b# 1b./1b. mol
FE. Average Stack Velocity (8.5 fps 25-30+G *[(F*N)/(C*EE)]*0.5}

GG. Averge Flow Rate oc_____ acfm (60*FF*))

HH Standard Flow Rate 4]85€0 —_scfm [GG*(SZSIN)*(C/ZQ.QZ)]

.. Sample Time 2200

J1. Percent Isokinetic |O%, 4 % {{100°CC*60%1] / [HH*L*II*(1-BB/100)]}
KK. Mass Flow Rate - 0 1b/hr [DD"'HH"(I-BBIIOO)‘6OI7000]

@ CHESTER
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CLIENT\&%
TEST SITE &&7

STACK SAMPLING CALCULATIONS

ki ks

- TEST DATE
ComboiTion Jel. TEST NUMBER (iR~ 285 —PM -

$-25-93

A. Barometric Pressure 29.6 ¢ in. Hg
B. Static Pressure —-— 1.0 in. H20
C. Stack Pressure 29.43 in. Hg [A+(B/13.6)]
D. Average aH "0.90 in. H20
E. Meter Pressure 29.5¢ in. Hg [AH(D/13.6)]
F. Average aP 0.050 in. H20
G. Pitot Coefficient Q. 9
H. Gas Meter Coefficient 0.9619
1. Stack Diameter L] in.
J. Stack Area 70 e ft? (0.00545°1%)
K. Nozzle Diameter C. 4% in.
L. Nozzle Area Q.97 *x10 =% ft? (0.00545*K?)
M. Average Stack Temperature 52.% °F
N. Average Stack Temperature Qgs °R (460+M)
0. Average Meter Temperature 123 °F '
P. Average Meter Temperature SR3 R (460+0)
Q. Condensate Volume 207 3 mL
R. Absorbed H20 /5, 5 mL
S. Total H20 2272 | mL (Q*R)
T. Filter Weight C.0LS g
U. Probe Weight 002473 g
V. Impinger Weight —— g
W. Total Weight D.0H08. g (T+U+V)
X. Metered Gas Volume =2{. 0F9 def
Y. Corrected Metered Gas Yolume o8 373 def X*H)
Z. H20 Gas Volume NIEEZA of (0.00267+5*P/A)
AA. Total Sample Volume 20 .J43 cf (Y+2)
BB. Percent H20 14, 4 % (100*Z/AA)
CC. Gas Volume Sampled ANLE2 dsef  [Y*(528/P)*(E/29.92)]
DD Grain Loading 0.01C3 — gr/idscf (15.43*W/CC)
EE. Average Molecular Weight: T
Compooent| % volume |* (1-BB/100)[* Molecular] = Weight/Mol

_ +100 Weight

HZ0_ O.14 F  PEEORE 13 A

co2_ | 0.050 0853 44 IEE

CO ' ) 28 Q

02 .25 32 3 M2,

N2 0.8728 28 l‘? Fd

Average Molecular weight SZ (-4 Ib./lb. mol

FF. Average Stack Velocity (4. Z (83.49°G*((F*N)/(C*EE)}"*0.5}
GG. Averge Flow Rate 26 2 0 acfm  (GO*FF4))
HH Standard Flow Rate 35 200 sefm  [GG*(528/N)™(C/29.92))
. Sample Time FrcO sec '
I3, Percent Isokinetic \G1.2 % {{100*CC*60*]] / (HH*L*I1*(1-BB/100)]}
KK. Mass Flow Rate 3.0 Ib/hr  [DD*HH*(1-BB/100)*60/700Q]

CHESTER
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STACK SAMPLING CALCULATIONS

TEST DATE __G. -24-%3
ESTNUMBER _ (4R 28BS — -3

CLIENT USS Clacdhn
TEST SITE TS Eodbry Cormbritis B2

A. Barometric Pressure 25572, in. Hg
B. Static Pressure -t in. H20
C. Stack Pressure 20 haf in. Hg [A+(B/13.6)]
D. Average aH 1.0G in, H20
E. Meter Pressure 29.59 in. Hg [A+(D/13.6)]
F. Average aP 2,085 in. H20
G. Pitot Coefficient o .8
H. Gas Meter Coefficient ~ 9679
I. Stack Diameter Iz in.
J. Stack Area ¢ . PY fi2 (0.00545°1%)
K. Nozzle Diameter 0.42.% in.
L. Nozzle Area G 99 xro~ fi2 (0.00545*K?)
M. Average Stack Temperature 29 °F
N. Average Stack Temperature =J=] °R (460+M)
O. Average Meter Temperature 128 °F
P, Average Meter Temperature 5P, °R (460+0)
Q. Condensate Volume 2il. 3 mL
R. Absorbed H20 5.2 mL
S. Total H20 229 6 mL (Q*R)
T. Filter Weight 0.03¢H g
U. Probe Weight C.o4 2. g
V. Impinger Weight —~ g
W. Total Weight £.OPC -~ g (T+U+V)
X. Metered Gas Volume F5, 725 C def
Y. Corrected Metered Gas Volume 72 03 def (X*H)
Z. H20 Gas Volume 12 208 cf (0.00267%S*P/A)
AA, Total Sample Volume P, 55R cf (Y+Z)
BB. Percent H20 14, < % (100%Z/AA)
CC. Gas Volume Sampled 4 25 dscf  [Y*(528/P)(E/29.92))
DD Grain Loading , D.0°3 gr/dscf (15.43*W/CC)
EE. Average Molecular Weight:
Component| % Volume |* (1-BB/100)[* Molecular] = Weight/Mol
_ -+100 Weight
W0 | O/ iy 18 2 597
co2 ¢.C80 0.856 44 L BED
co <L | 28 | z__,
7 | o125 / 213424
N2 | 0.828 % B 4.7
I
I
|
Average Molecular Weight 2%, (.4 Ib./lb. mol
FF. Average Stack Velocity | & ips (85.49%G*((F*N)/(C*EE)]*0.5}
GG. Averge Flow Rate ";r;:éc,c, acfm  (60*FF*))
HH Standard Flow Rate 41500 scfm  [GG*(528/N)%(C/129.92)]
. Sample Time 200 sec '
JJ. Percent Isokinetic oA {{100*CC*60*1) / [HH*L *[I*(1-BB/100)]}
KX, Mass Flow Rate 5.9 Ib/hr  [DD*HH*(1-BB/100)*60/7000]
@ CHESTER
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KEYSTONE ENVIRONMENTAL RESQURCES, INC. Page | of {
AIR QUALITY ENGINEERING
ANALYTICAL REPORTING FORM
‘ .
CLIENT USS Chcthn (Unks TEST DATE /73 £ phifs
PLANT LOCATION Jf Belfey (ComBisher SEcE DATE RECEIVED 8/2¢/53 .
PROJECT NUMBER ™ ;e o to | DATE ANALYZED 872
UNIT TESTED Y ANALYTICAL METHOD Tl 5 I
+ : ) 10224 Fitier - T
Test Component Cyclone Filter Insoluble Insoluble Soluble Soluble - | Chloroform/
Number Weight Weight Portion of Portion of Portion of Portion of Ethyl Ether
Front Half Back Half Back Half Froat Half Extract
Units )| Units ( Mt | Units ( ){Units ( Y Units ( )| Units ( U\ )| Units ( )
“R=2555 P~ 1 | Jarhedete 0.02% - 0.9%%9
LR 285~ P~ 2 t 0.0165 |- O.025%
CLR - 2F5 -Pi- 3 . 0.6364 _ 0.u453
L8265 Pk | 0.Go (1
_
= - D> LY A
Extraction Method Analyst’s Signature - th /. .&%&&ﬁn&.\
Solvent _ Date L/2/C7
/ 1\ \
Comments L

AQE 3792






