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ABSTRACT

On August 1, 1990, a compliance test program was conducted for USS Clairton
Works, Clairton, PA, on the #3 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 0.012 gr/scfd and 3.86
Ib/hr, respectively. The allowable concentration is 0.030 gr/scfd. Thus, the
emissions from the stack are in compliance. No visible emissions were observed
from the stack during any of the tests.
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10 INTRODUCTION

On August 1, 1990, a compliance test program was conducted for USS Clairton
Works, Clairton, PA, on the #3 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, and Richard
Casselberry. Visible emissions determinations were performed by Ken Kuiros and
Jim McKoy 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.
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cc:
uss

Clairton Works
400 State Street
Clairton, PA 15025

October 9, 1990
Allegheny County Health Department
Bureau of Air Poliution Control
301 Thirty-ninth Street
Pittsburgh, PA 15201

ATTN: Mr R. C. Westman, Ph.D.:

Dear Dr. Westman:

Subject: Compliange Demonstration
Claiton Battery #3

Please find enclosed with this letter the report on Battery #3 compliance mass emission stack
test, conducted at USS Clairton Works, Division of USX Corporation, on August 1, 1990.

In addition, please find attached an operating permit application (Complying Source) for Batteries
. 1-3 to include the Pushing Emission Control (PEC) system. Batteries 1-3 have demonstirated
compliance with regards to combustion stack emissions (8/1/90), PEC emissions (3/27-29/90),
and all other source emissions (12/4-13/89), as required by the Amended Mon Valley Consent
Decree.

For further details on this report, please contact Paul Kiswardy at 233-1046.
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A division of USX Corporation
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2,0 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 greater than S0 dry standard cubic feet.

The process exhaust exited through a 114" 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
CO3, O3, and N (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 water soluble and water insoluble portions of the front-half of the
sampling train were determined as a total. 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 5.

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.
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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 operate 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 0.012 grains per standard cubic foot dry
(gr/scfd) and 3.86 pounds per hour (Ib/hr), respectively.

As promulgated by the Amended Mon Valley Consent Decree, Paragraph V.A.(6),
the particulate matter standard for #3 Battery Combustion Stack is 0.030 gr/scfd.
Thus, the emissions from the stack are in 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 909 and 110% is considered acceptable.

Copies of the field data sheets for the visible emissions determinations can be found
in Appendix E. No visible emissions were observed during any of the three tests.
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

USX Clairton Coke Works \ U
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USS CLAIRTON WORKS
CLAIRTON, PA

TABLE 3-1
PARTICULATE MATTER EMISSIONS DATA

TEST TEST TEST

EMISSIONS #1 #2_ #3 AVERAGE
gr/dscf 0.011 0.010 0.014 0.012
Ib/hr 341 3.09 5.08 3.86
STACK
CONDITIONS
Flow (acfm) 80021 84075 91948 85348
Flow (scfm) ' 41492 43398 47781 44224
Moisture
Content (%) 14.16 14.14 13.36 13.89
Stack
Temp. (°F) 541 545 539 542
SAMPLING
Sampling
Time (min) 120 120 120
Sample
Volume (scfd) 75.613 79.819 88.581
Isokinetics

(%) ‘ 92.33 93.16 93.07
USX Clairton Coke Works ﬂ U
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aggregating in excess of 3 minutes in any 60-minute period and shall never equal or
exceed 60% opacity. Thus, the emissions are in compliance.
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RESULTS OF THE
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STACK SAMPLING OATA SHEET -
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- 1 . :12 2' ¥ P - 4‘3,77"-
! " 82 = 0
y / \ ' A=
B P i
I - — V= tm oQEO
W= %
' fut ' x =
uxASINY
V=ASING

() | b 7°
i B .# L J P — - e
—————— '-'r’:-:' ,
%.-‘:—:‘-—l—'-’—. - -
A -----'-
A-SIDE PLANE | ”é SeHf
. ’
A R ——
-ﬁ 1Dl A ___.____.1__'_:‘" 1.05 Dt <P <1.80 Dt
. B ] % Pa* e
N 2.10 0, <A <3.00 D,

-
B-SIJE PLANE 2) k) 1.128 °




p :
GEOMETRIC PITOT CALIBRATION rabe No. _2_3__

al = l—lnit‘la'ls :ig iz
CIZ' &'—‘—'—“ P Uu...

gl =
g2 =
A= ,24,£
we ol |
Ve 00D
W= 20
X= 295
Y= 237
1s 227

O * 227

G]a a2 <10°

u=ASIND
Vv=ASING
[
4
A-3IDE PLANE
- ol —— A—
e’ / ) PA 1.08 Dt <P <1.50 0,
Pe Pa* P
+ - —e . 2,100, <A <3.00 0,
B-7

B-SIDE PLANE 5/ 3




CONTROL BOX CALIRRATION

THREE POINT CALIBRATION

80X ¥G. 1
DATE §-12-90
P 2.1
OPERATOR TUN
VET TEST METER DRY TEST METER METER  GRIFICE
TINE TEW VOLUME  PRESSLRE TEMP IN  TEMP CUT TEMP AVG ORIFICE VOLUNE CORRECT COEIFFICE
T v, » SR SR S Y 0
START v " Yoo Taw® A P D B.50 464.200
HALF 78.0 %.0  $2.0  93.0
sToP 11.50 5.000 49.118
CALCULATION 11,50  538.0  5.057  29.10 §53.0 2914  4.918 1.0555  1.475
START 0.000  29.10 1.00 470.000
NALF 78.0 9.0 1.0 94.§
sToP 8.43 5.000 476,977
CALCULATION  8.43 5380  5.057  29.10 554.5 2017  4.977 1.0445  1.580
START 0.000  29.10 2.00 476.000
HALF 78.0 9.0  $2.0  95.5
sToP 6.12 5.000 480.920
CALCULATION  6.12  $38.0  5.057  29.10 $55.5  29.25  4.920 1.0558  1.643
AVERAGE 1.0519  1.573

B-8




START
HALF

stToP
CALCULATION
START

HALF

sTOP
CALCULATION
START

HALF

sTOP
CALCULATION
AVERAGE

OIFFERENCE

m m -
DATE

&P
COPERATCR

TINE

7.22

7.22

7.12

7.12

POST TEST
1
8-15-90
.03
GG
WET TEST METER DRY TEST METER METER ORIFICE
TEMP VOLUME  PRESSIRE TENP IN  TEWP OUT TEP AVG ORIFICE VOLUME CORRECT CORIFFICE
1 v. P T T P vy "
v " oo 'am® A 0 O .50 139.400
77.0 %.0  85.0  89.5
$.000 144,422
$37.0  5.057  29.03 549.5  29.14  5.022 1.0266  1.753
0.000  29.03 1.50 145.600
7.0 %.0 8.0  89.0
5.002 150.643
537.0  5.05¢  29.03 549.0  29.14  S.043  1.0216  1.733
0.0000  29.03 1.50 152,700
7.0 %.0 83.0 8.5
5.001 157.764
$37.0  5.058  29.03 548.5  29.16  5.046 1.0203  1.707
1.0228  1.731
2.85%  -9.14%
B~9




MAGNAHELIC CALIGRAATION
DATE 8-15-90
OPERATOR NGE

P 0-10 P 0g-.5 (]
MAGNEHILIC MANOMETER MAGNENILIC MANOMETER MAGNEHILIC MANOMETER
0.50 0.50 0,50 0.50 4.00 4,00
1.00 1.00 0.40 0.40 3.00 3.00
2.00 2.00 0.30 0.30 2.00 2.00
4.00 4.00 0.20 0.20 1.00 1.00
6.00 6,00 0.10 0.10 0.50 0.50
8.00 3.00
LEAK CHECX
DATE 8-15-90
OPERATOR RGG
START CF  STOP CF VoL TINE LEAK RATE
DRY 138.270 138.413 0.143 10.000 0.023
WET 0.000 0.37 0.3
PYROMETER CALIBRATION PYROMETER CHECK
DATE 04-28-33 DATE 8-6-90
OPERATOR AGL OPERATOR ™
W input 3:!9 ortup rdg w fngn.rlt g:q: terp rdg
0.18 40 40.0 0.18 40 40.0
0.40 50 50.0 0.40 50 50.0
0.8 ] 70.0 0.8 7 70.0
1.9 90 $0.0 1.29 90 $0.0
1.7% 110 110.0 1.7 110 110.0
2.66 150 150.0 2.66 150 150.0
e 200 200,0 k.74 200 200.0
6.09 300 301.0 6.09 300 300.0
8.31 400 400.0 8.3 400 400.0
10.57 500 500.0 10.57 500 500.0




T KéYSTvﬁ-E- @UV ﬂ:‘ ——— Phaneg '_8-2_5“':_9_76

fole _%//99 Tealn ll‘.)_._ﬁ_))(__/“_uuﬂ Cal. Factor, Y /_t_?_€~'9 Orifice No. BérC -<
Type of Mcter Box___/?_/f_rf/_’_ fOO __ Type of Pump ...D_.(_A'_”‘&‘d‘l

Run Number

Exarple L 2 3
bax
o -
Final reading £ 966.461 g3c 95’7 3 4?_?80 3_5_3._9‘0

3 g6.602 33l Foo  BIVo00 34( ¢

Initlal reading fc AR 2 B

Difference, Vm f;3 _9.859 C¢r9$? _éigg _5_9%

Percent Accuracy, ZA - - —

Inlet/Ourlet temperastures

Intcial °F, 108/83 _7_/ 74 72/ 7¢ _77/%
Jr S N 7| S 7 J%Z—%’ -ak
Final 112789 2! 74 7/2S. 77/
Avg. tomperature, t,  °F/°R 3};}359.3_7;::;?_.5_354,. 26:5.53@5 74315
Tine, @ nin 15.0 /50 /SO WARR
Orifice man. rdg., delta B 1,35 oS 0.5 ©06S
Bar. pressure, P, __ _29.75 28.587 2898 L8.%
Anbient temperature, €, °F/°c 74/23.3 2. 102.D 32——/;7_(2’/ _(92,—__{_2_
Pump  vacuum in. Hg 18.8 (9.5 /9.5 195
Ym(sed)" f:i;:a;:‘:"'--._. Fll9.2815 . .
DCM cal. factar, Y_ ‘ '::""‘1.0593
*Va(std) () 2> 0.2629

*If you calculace dry gas volume in English Units, use the conversion factor
0.02832 @3/£t3 to obtain the volume in metric units.

-
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B | E-U-%0

METRI A TION SH

Pbar + Delta H
Eq. 8-1 vm(std) = vmY (_‘[5_1) 13&

( Pbar + Delta H
Run #1 Vmistd)' = VmxYXx 5_2_& X 13.6
29.92
/ o517
Vmistd)® = (?_%_T)f"e'ﬁ\ Q. %9_\{ o 97@
. Vm(sid) = _ —oFFSt 1 round to 3 decimals)
) 7.c02. 051
Run #2  Vm(std)' = /Ga.QBD)M(P-%Aﬁ,(mﬁ?G@:)
Vm(std)' = -&ﬁﬁc #
7o
Run #3  Vm(std)' = ( %\TM(O%C‘S\(G 970‘;
vm(sid)’ =
G- ‘?“?

Vstd(M) = ™™ Ryn #1 + "™ Run #2 + e Run #3

7-o04
vstdM) = _4pr 333 ¥

------------------------------------------------------------------

(To Be Completed By Auditor)

A = VYstd(M) - Vstd(A) x 100 < = 3%
Vstd(A)

%A = x 100

%A = %

B-12
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USS CLAIRTON WORKS
RESULTS OF THE
COMPLIANCE DEMONSTRATION OF THE
#3 BATTERY COMBUSTION STACK

APPENDIX D

PARTICULATE MATTER
EMISSIONS CALCULATIONS
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AIR QUALITY ENGINEERING

Usx CLAIRTON

COKE WORKS

CLAIRTON
COMBUSTION STACK 3

DATE:

CHARGE

#: ...1
TEST #:

1. EMISsION RESULTS

GR/SCFD

.01118

PARTICULATE

2. STACK CONDITIONS

FLOW (ACFM)

(SCFM)
MOISTURE CONTENT (%)
STACK TEMPERATURE (F)

SAMPLING CONDITIONS

SAMPLE TIME (MIN,)
SCFD GAsS SAMPLED
PERCENT ISOKINETIC

.l..lnla-l-go

50-601050

LI OCLR-CSB-l

LB/HR

Ty -

3.41358

——-———-—————----————-

80021,
41492.
14.16
540.7

_—-—--—--—-———--———-—

120.0
75.613
92.33




AIR QUALITY ENGINEERING
USX CLAIRTON COKE WORKS

CLAIRTON COMBUSTION
CLR-CS3-1 8-1-90

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

40.6A 948.0 638.907 .070 1.73 1.73 70. 75. 8.0 6527. 20.9
28.5 .065 1.60 1.60 82. 73. 7.5 522, 20.1
20.2 .070 1.73 1.73 84, 74. 8.0 530. 21.0
13.5 .060 1.48 1.48 89. 79, 7.5 525. 19.4
7.6 .045 1.11 1.11 8%. 78. 5.0 522. 16.7
2.4A 1018.0 657.431 .035 .86 .86 89. 79. 4.5 519. 14.7
40.6B 1020.0 657.431 .065 1.60 1.60 88. 82. 7.5 545. 20.3
28.5 .070 1.73 1.73 94. 83. 8.0 550. 21.2
20,2 .070 1.74 1.74 ©95. 85, 8.0 565. 21.3
13.5 .070 1.74¢ 1.74 96. 86. 8.0 545. 21.1
7.6 .050 1.24 1l.24 97. 87. 6.0 5385. 17.8
2.4B 1050.0 677.358 .040 1.00 1.00 97, 88. 5.0 530. 15.8
40.6C 1055.0 677.358 .060 1.49 1.49 96. 90. 7.3 525. 19.4
28.5 . 065 1.62 1.62 100. 91. 7.5 536. 20.3
20.2 . 065 l1.62 1.62 101. 91. 7.5 542. 20.3
13.5 .060 1.49 1.49 101. 92. 7.3 530. 19.4
7.6 . 045 1.11 1.11 102. 93. 5.0 532. leé.8
2.4C 1125.0 €696.413 ,040 1.00 1.00 103. 94. 5.0 525. 15.8
40.6D 1128.0 696.413 .065 l.62 1l.62 101. 96, 7.5 550. 20.4
28.5 .060 1.49 1.49 108. 98. 7.3 562, 19.7
20-2 0050 1.25 1.25 108- 98. 6.0 ’ 570. 18.1
13.5 . 055 1.38 1.38 109. 99. 6.6 571. 19.0
7.6 . 040 1.00 1.00 109. 99. 5.0 560. 16.1
2.4D 1158.0 714.8638 .040 1.00 1,00 108. l00. 5.0 558. l16.1
ORSAT
co2 3.8 IMPINGER NO. 1 200.4
02 12.5 2 44.1
co .0 ' 3 4.3
N 83.8 4 .0
ABSORBED H20 15.7
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.573 6=12-90 INITIAL LT 0.02CFM 6.0
METER 1.0519 6-12-90 FINAL 0.005CFM 9.0
PITOT 0.84 6-29-90
CONTROL BOX NO, 1 PROBE NO. 7-3 NOZZLE NO. 55
D-3




AIR QUALITY ENGINEERING
USX CLAIRTON COKE WORKS

CLAIRTON COMBUSTION
CIR-CS3-1 8-1-90

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG. . oitiiiiiniinnnnes 29.49
B. AVG. DELTAH (IN MO)-o-oo-.--..u..--.--..-o-. 1-40
C. METER PRESSURE (IN: HGu)evrernovunononononoanas 29.59
D. STATIC PRESSURE (IN. HZO)-..-...-............. =-1.20
E. STATIC PRESSURE (IN. HG.)--o.-o.no.-o-o.o.oa-o =-.088
F. STACK PRESSURE (IN. HG.) (A+E).u...onvnonnnn.. 29.40
G. STACK DIAMETER O 114.00
H. STACK AREA (sQ. ) 70.88

NOZZLE DIAMETER.o.-.-......................... -4990
I. NOZZLE AREA (SQ. TR R .001358
J. AVG. STACK Tm (DEGh R.).........Il..l.ll..l. 1000-7
K. AVG. METER TEMP (DEG. R.).eevvuvonnnnonnnnonnns 552.2
L. CONDENSATE VOL. (ML) ettt iiiertnnenennnnns 248.8
Ml ABSORBED H2° (ML).o.no-noo......o.cooo-o.ooo-u 15-7
N. TOTAL H20 (ML)...vivevnnnnnanennnnonnoonnninl? 264.5

O. METERED GAS (CF) v enisinerienninneenennnnnennns 75.961
P. GASHETER CORRECTIONo.-..-.-.....-.-.......-.. 100519
Q. CORRECTED METERED GAS (CF)auvuvunwrnonnnonnonn., 79.903
R. H20 GAS VOLUME (CF) (0.00267N(K/C)vevernnnnes. 13.179
S. TOTAL SAMPLED VOLUME (CF) (Q+R)............... 93.082

T. PERCENT H20 (100R/S).......................... 14.16
THEORETICAL MAXIMUM. . ¢t otvinnrnnnnnnnnncnnnnn. 100.00
PERCENTWATERUSED.IIll....lll..l.....l..l.... 14.16

U. SCFD GAS SAMPLED (528*%Q*C/(29.9%*K)) . .uvvn..... 75.613

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 +038 X .8584 X 44.0 = 1.42
co .000 X . 8584 X 28.0 = .00
02 +125 X .8584 X 32.0 = 3.43
N2 .838 X . 8584 X 28.2 = 20.27
H20 X T/100= ,1416 X 18.0 = 2.55
MOLECULAR
WEIGHT OF
STACK GAS = 27.67
w. PIm comeoN....l..l.l'Il.l..IIO.I..II....I '840
X. AVERAGE CORRECTED VELOCITY (FPS):uevvevnnnencens 18.82

(85.49*W*SQRT ( (J*DELTA P)/(V%F) )]
Y. AVG. FLOW RATE (CFM) (X*¥H260) oo oveiivnnnnnnns 80021.
Z. STACK FLOW RATE (SCFM) (528%Y/J*F/29.92)...... 41492,
STACK FLOW RATE (DRY) ¢ vevierrnnnnrennnnnnonnnnn 35617.
u- smm TIME (sEc)ll.lollolllon.l.ollooou.oloo. ’ 72000
BBI PERCENT ISOKINETICDOOOUll!lul-.ocoo-..-...o..- 92-33
(T*1004U%29.92) /(5284 X*AA*T+F* (1-T/100) )
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AIR QUALITY ENGINEERING

USX CLATRTON COKE WORKS
CLAIRTON COMBUSTION
CLR~CS3-1 8-1-%0

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

—— — — P D D R D A e e - —— - - T VIR S S AR YR S SR S S -

PARTICULATE . 00000 » 04800 » 00000 . 00650

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
---_-‘-‘—-‘---- L L 2 L L 0 L 1 L I J S el A S AR S S
PARTICULATE .00000 .00000

PARTICULATE .05490

ALL MATLS. .05490
PARAMETER GR/SCFD LB/HR
PARTICULATE .01118 3.41358

Emission rates are based on EPA Method 5.



AIR QUALITY ENGINEERING
USX CLAIRTON COKE WORKS
CLAIRTON
COMBUSTION STACK 3

DATE: -.-..--3"'1"90
CHARGE #: ...150-601050
TEST #: .....CLR-CS3-2

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

PARTICULATE . 00969 3.09353

2. STACK CONDITIONS

FLOW (ACFM) 84075,

(scry) 42398,
MOISTURE CONTENT (%) 14.14
STACK TEMPERATURE (F) 545.2

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 120.0

SCFD GAS SAMPLED 79.819

PERCENT ISOKINETIC 93.16
D6




AIR QUALITY ENGINEERING
USX CLAIRTON COKE WORKS

CLAIRTON COMBUSTION
CLR=-CS3-2 8-1-90

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
40.6A 1228.0 715.137 .065 1.65 1.65 103. 100. 7.0 561. 20.5
28.5 .075 1.90 1.90 108. 101. 8.0 570. 22.1
20.2 .075 1.85 1.85 110. 100. 8.0 579. 22.2
13.5 .080 1.97 1.97 1lo0. 101. 8.5 583. 23.0
7.6 065 1.60 1.60 111. 100. 7.0 577. 20.7
2.4A 1258.0 736,668 .050 1.23 1.23 111. 1o02. 6.0 575. 18,1
40.6B 1300.0 736.668 .065 1.60 1.60 108. 101. 7.0 530. 20.2
28.5 .065 1.00 1.00 113. 103. 7.0 536. 20.2
20,2 .075 1.85 1.85 114. 103. 8.0 549. 21.9
13.5 .075 1.85 1.85 115. 104. 8.0 545. 21.8
7.6 .060 1.48 1.48 114. 104. 6.5 542. 19.5
2.4B 1330.0 758.048 .055 1.36 1.36 114. 105. 6.0 540. 18.7
40.6C 1335.0 758.048 .055 1.36 1.36 106. 102. 6.0 530. 18.6
28.5 . 070 1.73 1.73 113, 105. 8.0 533. 21.0
20.2 070 1.73 1.73 116. 105. 8.0 525. 20.9
13.5 .065 1.60 1.60 116. 107. 7.0 527. 20.2
7.6 .050 1.23 1.23 115. 105. 6.0 524. 17.7
2.4C 1405.0 778.208 .040 .99 .99 114. 106. 4.5 523. 15.8
40.6D 1413.0 778.208 .065 1.60 1.60 112, 104. 7.0 535. 20.2
28.5 ,065 1.60 1.60 115, 106. 7.0 535. 20.2
20.2 .060 1.48 1.48 115. 105. 7.0 545. 19.5
13.5 . 055 1.36 1.36 114. 105. 6.0 551. 18.8
7.6 +045 1.11 1.11 113. 104. 5.0 537. 16.9
2.4D 1443.0 797.565 .040 .99 .99 113. 104. 5.0 532. 156.9
ORSAT :
co2 3.8 IMPINGER NO. 1 188.9
02 13.0 2 43.7
co .0 3 26.6
N 83.3 4 .0
ABSORBED H20 19.5
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.573 6-12-80 INITIAL LT 0.02CFM 5.0
METER 1.0519 6-12-90 FINAL LT .008CFM 10.0
PITOT 0.84 6~29-90
CONTROL BOX NO. 1 PROBE NO. 7-1 NOZZLE NO. 55
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'AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS
CLAIRTON COMBUSTION
CLR-C§3~2 8~-1-90

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG...ccovvscsvccroccen
B. AVG. DELTA H (IN H20) cevsvsscovcscverasrscvene
C. METER PRESSURE (IN. HG.)eveseevasoncasnncconns
D- STATIC PRESSURE (INO Hzo)'.-...................
E, STATIC PRESSURE (IN. HG.)..voecocecnconononocss
F. STACK PRESSURE (IN. HG.) (A+E)ccvescocsvnoscss
G. STACK DIAMETER (IN.)Otooontouucoccoonv-oonoo.-
H. STACK AREA (SQ. FT.)cecccsosvsancanonassnavons

NOZZLE DIAHETER.....-..---..........-.....--..
I. NOZZLE AREA (SQ. FT.)eveeocnooosoasonnssonnnss
Jo AVG- STACKTW (DEG. Ro)o-.ou-ou-oo--..oo.-u-
K. AVG. METER TEMP (DEG. R.):eceeeocosacnccsvanss
Lo CONDENSATE VOL- (ML)IIII..I.I..II..I...l..l.l.
M. ABSORBED H20 (ML).cessavnccssssvencssoscrnnsncs
N. TOTAL Hzo (ML)............I".I....I...I......
O. ETERED GAS (CF)o.-oooooooo--ooooocccoo-.-.o--
P. GAS METER CORRECTION...cvccocevsresssccvnsacas
Q. CORRECTED METERED GAS (CF) eesvosvensssscvansns
R. H20 GAS VOLUME (CF) (0.00267N(K/C)eccccssroons
S. TOTAL SAMPLED VOLUME (CF) (Q+R)sccevscosanccns
To PERCENT HZO (look/s)Ot.l.......l...!.olu......

THEORETICAL MAXIMUM. .. cvevecescscscevcnnccne

PERCENT WATERUsED-..---...o.o.o.oo.ocl.o---oo
U. SCFD GAS SAMPLED (528%Q¥C/(29.9%K))...ccvcoos-

v. MOLECULAR WEIGHT OF STACK GAS
MOISTURE
ORSAT-DRY CORRECTION MOLECULAR
COMPONENT VOL.PCT./100 X  (1-T/100) X  WEIGHT
co2 .038 X .8586 X 44.0
co .000 X .B586 X 28.0
02 .130 X .8586 X 32.0
N2 .832 X .8586 X 28.2
H20 X T/100= .1414 X 18.0
MOLECULAR
WEIGHT OF
STACK GAS

w. PITOT comquNlI................-....l..ll...
X. AVERAGE CORRECTED VELOCITY (FPS).ccccovoosssncs
[85.49*W+SQRT( (J*DELTA P)/(V*F) )]

Y. AVG. FLOW RATE (CFM)  (X*H#60)...ccvvcscnsoncs
7. STACK FLOW RATE (SCFM) (528%Y/J*F/29.92)cv0vs.

STACKFID"RATE (m!’.ll...........I.ll..l..ll.
M. smmTIu (SEC)....lll.Ill.l....l....'.....’
BBI PBRCENT IsoKImIc.'.lUII..I'..IO..U...Q......

(3*100*0*29.92)/(528*X*AA*I*F*(1-T/100))

29.49
1.51
29.60
-1.20
--083
29.40
114.00
70.88
.4990
.001358
1005.2
567.8
259.2
19.5
278.7
82.428
1.0519
86.706
14.274

100.980

14.14
100.00
14.14
79.819

WEIGHT
PER MOLE

1.42
.00
3.57
20.16
2.54

= 27.69

.840
19.77

B4075.
43398.
37264.
7200.
93.16
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AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS
CLAIRTON COMBUSTION
CLR~-CS3=2 8-1-590

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

PARTICULATE . 00000 .04310 .00000 .00710

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00000 . 00000
PARTICULATE .05020
ALL MATILS. .05020
PARAMETER GR/SCFD LB/HR
PARTICULATE . 00969 3.09353

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

USX CLAIRTON COKE WORKS
CLAIRTON
COMBUSTION STACK 3

DATE: LW Y .8-1-90
CHARGE #: ...150-601050
TEST #: .....CLR-CS3-3

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

PARTICULATE .01433 5.08315

2. STACK CONDITIONS

FLOW (ACFM) 91948.

(SCFM) 47781.
MOISTURE CONTENT (%) 13.36
STACK TEMPERATURE (F) 538.5

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 88.581
PERCENT ISOKINETIC 93,07
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AIR QUALITY ENGINEERING
USX CLAIRTON COKE WORKS

CLAIRTON COMBUSTION
CLR-CS3-3 8-1-%0

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
40.6A 1512.0 7%98.025 ,0Q75 1.85 1.85 112. 105. 6.0 549. 21.9
28.5 . 080 1.97 1.97 117, 107. 6.0 539. 22.5
20.2 . 090 2,22 2.22 118. 108. 7.5 546. 23.9
13.5 .085 2.10 2.10 118. 107. 6.5 554. 23.3
7.6 .085 2,10 2.10 118. 107. 6.5 547. 23.2
2.4A 1542.0 820,115 .070 1.73 1.73 118. 107. 5.5 545. 21.1
40.6B 1544.0 820.115 .090 2.22 2.22 113. 107. 7.5 527. 23.7
28.5 . 085 2,10 2.10 117. 107. 6.5 521. 22.9
13.5 .090 2,22 2.22 116. 106. 7.5 5118. 23.6
7.6 +075 1.95 1.95 117. 106. 6.0 523. 21.6
2.4B 1614.0 844.806 .070 1.82 1.82 117. 107. 6.0 518. 20.8
40.6C 1617.0 844.806 .080 2,10 2.10 110. 105. 6.5 540. 22.5
28.5 . 080 2.10 2.10 116. 105. 6.5 545. 22.5
20.2 »075 1.94 1.94 115. 105. 6.0 555. 21.9
13.5 + 070 1.81 1.81 115, 106. 5.5 561. 21.2
7.6 . 060 1.55 1.55 114. 105. 5.0 5831. 19.6
2.4C 1647.0 867.247 .050 1.29 1.29 114. 105. 5.0 545, 17.8
40.6D 1650.0 867.247 .070 1.81 1.81 108. 104. 6.0 526. 20.9
28.5 .080 2.08 2.08 114. 104. 6.5 528. 22.3
20.2 .065 1.68 1.68 114, 105. 5.5 533. 20.2
13.5 .065 1.68 1.68 114. 105. 5.5 535. 20.2
7.6 .065 1.68 1.68 113. 104. 5.5 537. 20.2
2.4D 1720.0 889.803 .060 1.55 1.55 113, 103, 5.5 540, 19.5
ORSAT
CO2 4.0 IMPINGER NO. 1 221.6
02 12.0 2 45.8
co .0 3 5.0
N 84.0 4 .0
ABSORBED H20 17.3
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.573 6=-12-90 INITIAL LT 0.02CFM 5.0
METER 1.0819 6-12-90 FINAL LT .005CFM 8.0
PITOT 0.84 6=-29-90
CONTROL BOX NO. 1 - PROBE NO, 7-2 NOZZLE NO. 55
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AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS
CLAIRTON COMBUSTION
CLR-CS3-3 8~1-90

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HGeesvcvsenrevsssscnes 29.49
B. AVG. DELTA H (IN H20) eeeeavovearorensnnnonsons 1.99
c. HETER PRESSURE (IN. HG.).oo--al.ooooooo.‘oonnno 29-63
D. STATIC PRESSURE (IN. H20).cceseerevsancosnrans -1.20
El STATIC PRESSURE (IN- HG.)---...---...---..--.o -0088
F. STACK PRESSURE (IN. HG.) (A+E)cccssoceaccrnnns 29.40
G. STACK DIAMETER (IN.)sscecevcssnsssssnacssscacs 114.00
H. STACKAREA (SQ- FT-).o....o..o.ou-oonl..oo.coo 70.83

Nozzm DIWTER.-..o.-....--.................. -4990
I. NOZZILE AREA (S5Q. FT.)eccrcerscccnncssvssrrsnsss .001358
Jo AVG. STACK TEHP (DEG. Rl’.oon--.oo-..o.--c;-oo 998-5
KO AVGI HETER TEMP (DEG- Rc)o-.-t-bnunloao-.nnll. 57002
L. CONDENSATE VOL. (HL).--..-..............-..... 272-4
M. ABSORBED H20 (ML) ::ccevoosroonnsnvenveconnvoce 17.3
N. TOTAL H20 (ML)ocoona.oo.on.o-aonnn-.oo..uooc-o 289-7
o. METERED GAS (CF)....l....l.t.ll.-.o.l.'!ttcon- 91.778

P. GAS METER CORRECTION..0.cvoeorsccoaasanaansons 1.0519
Q. CORRECTED METERED GAS (CF)evcvsocceavossacnnos 96.541
R. H20 GAS VOLUME (CF) (0.00267N(K/C)evvooecnnooes 14.887
S. TOTAL SAMPLED VOLUME (CF) (Q+R)ecesosessvsosss 111,428

Tl PERCENT Hzo (looR/s) ..l.......l.....ll"'lll‘.! 13.36
moRETIcAL mIml a W W # & 88 s E W PSS S S LS E A0S * & BB loo. Oo
PERCM WATER USED.C............UOUO [ K B I B B I B N B 13.36

U. SCFD GAS SAMPLED (528%Q#C/(29.9%K))...cvaacscss 88.581

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 X .8664 X 44.0 = 1.52
co .000 X .8664 X 28.0 = .00
02 .120 X .8664 X 32.0 = 3.33
N2 .840 X .8664 X 28.2 =  20.52
H20 X T/100= .1336 X 18.0 = 2.40
MOLECULAR
WEIGHT OF
STACK GAS = 27.78
w. PITOT comulou.........l....'llll'...'I...... '840
X. AVERAGE CORRECTED VELOCITY (FPS)ecoecevsococcne 21.62

(85.49*W*SQRT( (J*DELTA P)/(V*F))]
Y. AVG. FLOW RATE (CEM)  (X*H%60)cececcocncsscans 91948.
2. STACK FLOW RATE (SCFM) (528%Y/J*F/29.92)...... 47781,
STACK me MTE (DRY).II.....I..'...I.I.l...... 41397.
MI smm TIM (SEC)..l......l......l...lll.'.l.' 7200.
BB. PERCENT ISOKINETIC.I.....II.'I..l....l...ll... 93.07
(J*100%U%29.92)/ (528 *X*AA*I*F* (1-T/100))
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AIR QUALITY ENGINEERING
USX CLAIRTON COKE WORKS

CLAIRTON COMBUSTION
CLR-CS3-3 8=1-90

CYCLONE MATL.ON INSOL.MATL. SOL.MATL.

PARAMETER WT. (G) FILTER(G) IN PROBE(G) IN PROBE(G)
PARTICULATE .00000 . 06800 .00000 .01440
INSOL.MATL. SOLUBLE MATL.
PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00000 . 00000
PARTICULATE .08240
ALL MATLS. .08240
PARAMETER GR/SCFD LB/HR
PARTICULATE .01433 5.08315

Emission rates are based on EPA Method 5.
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USS CLAIRTON WORKS
RESULTS OF THE
COMPLIANCE DEMONSTRATION OF THE
#3 BATTERY COMBUSTION STACK

APPENDIX E

FIELD DATA SHEETS
FOR VISIBLE EMISSIONS

KEYSTONE

ENVIRONMENTAL REROURCES, INC,
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VISIBLE EMISSIONS OBSERVATIONS FORM
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VISIBLE EMISSIONS OBSERVATIONS FORM
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November 30, 1293

Director Deputy Director .

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 I Western Region

841 Chestnut Building Department of Environmental Resources
Philadelphia, PA 18017 . 400 Waterfront Drive

Pittsburgh, PA 15222-4745

Gentlemen:

Subject: Compliance Demonstration
Clairton Battery Stack #1

| have enclosed with this letter the mass emission report on #1 Battery Combustion Stack.
The compliance demonstration was conducted at USS Clairton Works, Clairton, PA, a
division of USX Corporation, on September 29-30, 1993.

For questions regarding this report, please contact William C. Graeser at (412) 233-1467.
Very truly yours,
,71/&%&%/
G. T. Weber, Jr.o" /f?%

General Manager
USS Clairton Works

GTWMRBAC
Enclosure

)

U. 5. Steel Group .-
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