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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.

USX Clairton Coke Works
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1.0 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.

60105006 DCC#R867(C) 9/90 1-1 ENVIRONMENTAL RESOURCES. INC.
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Clairton Works
400 State Street
Clairton, PA 15025

Allegheny County Health Department
Bureau of Air Pollution Control

301 Thirty-ninth Street

Pittsburgh, PA 15201

October 9, 1990

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

Dear Dr. Westman:

Subject: Compliance Demonstration
Clairton 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 demonstrated
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.

ry truly yours,

Clairton Wofks

GTW/BAC-nt
Attachment
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A division of USX Corporation



20 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 50 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
CO», Oy, and Ny (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.

USX Clairton Coke Works
601050-06 DCC#R867(C) 9/90 2-1 ilm(v..warSuIsQlﬁ.g‘



s

(=1 G- Y o B Y o | - =Ny |

STACK AND TRAVERSE POINTS

NAME DATE
KEYSTONE 3000 TECH CENTER DRIVE | ooy
ENVIRONMENTAL RESOURCES, INC. MONROEVILLE, PA 15146
CHECKED
()]
O
C
© <00 N©OO
0 -~ NMN~O OO
5 - NN QN <
(D)
jep | | p— B
o L
O\ | ] > 0 —QONO T 0O
© Q.
<t | pe———-
w0  ————
Ol m—
¢
-
D |
Q —
~ —
l 2
— O 2
()
S
- 1
2-1a W ﬂC'l"‘loV.l“
REVISION
TLE
SCHEMATIC DIAGRAM OF THE FPIGURE 2-1

A0-197 REV. £ #17.0483 PHOENIX TRACING CLOTH 8-73




3.0 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 90% 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
601050-06 DCC#R867(C) 9/90 3-1 i%&ﬁﬁgﬁg‘



PARTICULATE MATTER EMISSIONS DATA

EMISSION,

gr/dscf
Ib/hr

STACK
CONDITIONS

Flow (acfm)
Flow (scfm)

Moisture
Content (%)

Stack
Temp. (°F)

SAMPLING
CONDITIONS

Sampling
Time (min)
Sample
Volume (scfd)

Isokinetics
(%)

USX Clairton Coke Works
601050-06 DCC#R867(C) 9/90

USS CLAIRTON WORKS

TEST
#1

0.011
341

80021
41492

14.16

541

120
75.613

92.33

CLAIRTON, PA
TABLE 3-1

TEST

0.010
3.09

84075
43398

14.14

545

120
79.819

93.16

3-1a

TEST

0.014
5.08

91948
47781

13.36

539

120

88.581

93.07

0.012
3.86

85348
44224

13.89

542

<KEYSLONE



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.

USX Clairton Coke Works KEYSTONE
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USS CLAIRTON WORKS
RESULTS OF THE
COMPLIANCE DEMONSTRATION OF THE
#3 BATTERY COMBUSTION STACK

APPENDIX A
OPERATIONAL RECORDS
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USS CLAIRTON WORKS
RESULTS OF THE
COMPLIANCE DEMONSTRATION OF THE
#3 BATTERY COMBUSTION STACK

APPENDIX B

PRE-TEST AND POST-TEST
CALIBRATION AND AUDIT RESULTS



|
I, TYPE S PITOT TUBE ),

3

X

- SAMPLING NOZZLE AR BLE

'SAMPLING NOZZLE _ -

. SAMPLING PROBE

1"{
4 } O

4 TYPE S PITOT TUBE

STATIC PRESSURE
OPENING

'l

IMPACT PRESSURE
/X OPENING

nOZZLE NPEYING

Dn = Nozzle diamater
Dt = 3/16 to 3/8"

THERMOCOUPLE j
P § 1

TYPE S PITOT TuBE CD

Y W20
oo X > 3/4" for 1/2" Nozz
SAMPLE PROBE { y > 3"
7 > 2n B-1



GEOMETRIC PITOT CALIBRATION

] Date
al = 2 Initials
» o
. . a2 " LA
F;/' ‘\3_24 al, a2 <10° Bl = ?'i Pz =7
\ . B2 = &
l‘ / \ I‘ A= |
N ge .- _EE ,0l8
] AN v _Q
. W _%37_
N * X = }
T ¥
1= )zll
Ly —3
u=ASIND
VsASING
399 5§70
1.05 D, <P <1.50 D,
Pr* Pg
2.10 D, <A <3.00 D, e

B-SIOE PLANE 798 )14



Prob >
GEOMETRIC PITOT CALIBRATION robe No. 7~/
Date f-20-9¢

al = ‘1 Initials "ﬁN’]
. a_ I
al = l PQS*’ ,ka{t N2

¢ I . . 3
Fﬂ/ a2’ al, a2 <10° Bl = _3 .
. \’\J 2. 0
/ \ ¢ —

’un

A

u

v .
| 35

X

Y

Z

o

A u=ASING
2° v=ASING

—————— R

.
A
] .w

A-S1DE PLANE
JoX 579
. —_— —_ —
_V ’D; A - . ] PA 1.05 :t <PP<1 .50 Dt
B p AT"B
. ——\ — i 2.10 Dt <A <3.00 Dt

B-SIOE PLANE 81/ /. 16 B-3



al, a2 <10°

49

GEOMETRIC PITOT CALIBRATION

.a=1";'-_: .
.—‘.ﬁ’;-:—o d -
Y
A-3IDE PLANE
— _1 —— -—— P X
0y A PA
— ° 8 Pg

B-SIDE PLANE

tate _6-29-90
ol ° Initials _A41S
a2 = ° A
gl = _.,!,___ pe o5
g2 _3°
us* '
V= ﬂ?‘
W=
Y =
l=
- ¢
Dt “
u=ASINJI
V=ASING®
-_—-j e
'qoq 05775
1.0% 0t <P <1.50 Dt
PA s PB
2.10 Dt <A <3.00 Dt
B-4

‘B8 .15

Probe No. ["‘G




Probe No. - 2
GEOMETRIC PITOT CALIBRATION
Date £ 20 .90

| = ° Initials 7707
o 77
o2 e 2 Pat <l K
a1/ Va2 al, a2 <10° Bl = |
H w B2 = _,°
i \ ' A= 79}
,..II u = oL )
- — V=2 .03273
| | ‘e To
£} ' X = jﬁ
Y2237
1= 22”7

e ASIND
V=ASING
A-S1DE PLANE
a4 5547/
— n "1 1.05 0, <P <1.50 D,
- = f Il.g o x p
pp—

— 1.2 2.10 0, <A <3.00 D
t 5127
V4
B-SIDE PLANE €7 /



Prob -3
GEOMETRIC PITOT CALIBRATION robe No.
Date é

gl = A'l° Initials _47¢

- 0.2" z. A4, A
al \a2 al, a2 <10° Bl = o P mer
!7/ \\“l B2 = 5’
D) | W L
l - i'- Vs _(W 080
* N-
43 ) X = ?2"'
Y =
z=_§%“——
Dt: tSZé
u=ASIND
V=ASIN®

8 . R
= C 1 6
-._‘.ﬂ—-—:—;—; . Y < '
.31% ‘564
%
_t D A 1.05 Dt <P <1.50 Dt
o B Pa = Pg

2.10 Dt <A <3.00 Dt

B-SIDE PLANE ik [.128 e



Prob . .
GEOMETRIC PITOT CALIBRATION obe No. -3
Date -0 90

2 b Initials P
al ;v 'g 7
a2 = =2 PQJ, f 4
: . . . G
Fﬂ/ \az" al, a2 <10° Bl =
. A 82 - OO
AN T3l
“! U= o/
I - ] Ve _0e7
W= 25
o X+ 95
u=ASIND
V=ASINO
A-31DE PLANE
| = ,JeS
—.ﬂl—.
l 2; A 1 P 1.05 D, <P <1.50 0,
b B 4 Pg Py * PB
—_ 2.10 D, <A <3.00 D
t t .

B-SIDE PLANE Noid /03



CONTROL BOX CALIBRATION

THREE POINT CALIBRATION

80X NO. 1

DATE 6-12-90

8P 29.1

OPERATOR oM

WET TEST METER DRY TEST METER METER  ORIFICE
TIME TEWP VOLUME  PRESSURE TEMP IN TEMP OUT TENP AVG ORIFICE VOLUME CORRECT COEIFFICE
1, v P AR AR 0

START o"o00 29.10 .50 464.200
HALF 78.0 %.0  92.0  93.0
STOP 11.50 5.000 469.118
CALCULATION  11.50 538.0  5.057 29.10 553.0  29.16  4.918 1.0555  1.475
START 0.000 29.10 1.00 470.000
HALF 78.0 98.0 91.0 9.5
STOP 8.43 5.000 474.977
CALCULATION 8.43 538.0  5.057 29.10 554.5  29.17  4.977 1.0445  1.580
START 0.000 29.10 2.00 476.000
HALF 78.0 9.0  92.0  95.5
STOP 6.12 5.000 480.920
CALCULATION 6.12 538.0  5.057 29.10 555.5  29.25  4.920 1.0558  1.663
AVERAGE 1.0519  1.573



START

HALF

sTOP
CALCULATION
START

HALF

sTOP
CALCULATION
START

HALF

sToP
CALCULATION

AVERAGE

DIFFERENCE

80X NO.
DATE

OPERATOR

TIME

1

8-15-90

29.03
MGG

POST TEST

WET TEST METER

7.22

7.22

7.18

7.18

7.12

7.12

TEMP VOLUME
T v P
v * Y000
7.0
5.000
$37.0  5.057
0.000
7.0
5.002
537.0  5.059
0.000
77.0
5.001
537.0  5.058

DRY TEST METER

PRESSURE TEMP IN  TEMP OUT TEMP AVG ORIFICE VOLUME
T T T P v Y H

l29.03‘1 A 0 ° ?.50 139.400
94.0 85.0 89.5

144.422

29.03 549.5 29.14 5.022

29.03 1.50 145.600
94.0 84.0 89.0

150.643

29.03 549.0 29.14 5.043

29.03 1.50 152.700
94.0 83.0 88.5

157.744

29.03 548.5 29.14 5.044

METER ORIFICE
CORRECT COEIFFICE
1.0264 1.753
1.0216 1.733
1.0203 1.707
1.0228 1.731

2.85%  -9.14%

B-9



MAGNANELIC CALIBRAATION

4.00

O
&888
£83888

4.
3.
2.
1.
0.

TIME LEAK RATE
10.000 0.023

PYROMETER

DATE
OPERATOR

W irgut
F
0.18
0.40
0.8
1.29
1.74
2.66
3.8
6.09
8.3

DATE 8-15-90
OPERATOR MGG
P 0-10 P 0-.5
MAGNEHILIC MANOMETER MAGNEHILIC MANOMETER MAGNEWILIC MANOMETER
0.50 0.50 0.50 0.50
1.00 1.00 0.40 0.40
2.00 2.00 0.30 0.30
4.00 4.00 0.20 0.20
6.00 6.00 0.10 0.10
8.00 8.00
LEAK CHECK
DATE 8-15-90
OPERATOR MGG
START CF  STOP CF VoL
DRY 138.270 138.413 0.143
WET 0.000 0.371 0.374
PYROMETER CALIBRATION
DATE 04-28-88
OPERATOR AGL
W input temp temp rdg
% %
0.18 40 40.0
0.40 50 50.0
0.8+ 70 70.0
1.29 90 90.0
1.76 110 110.0
2.66 150 150.0
3.8 200 200.0
6.09 300 301.0
8.3 400 400.0
10.57 500 500.0

10.57

CHECK
8-6-90

™
e

50

110
150
200

400
500

temp rdg

40.0
50.0
70.0
90.0
110.0
150.0
200.0
300.0
400.0
500.0

10



foer | KEYSTRE OV RS Phone: 2377 F7¢

. C— . . ——

note _%//797:..1.\ 1D __B_’u)(__/___uu.% cal. Factor, Y _/<©S17  orifice No. B4PC -<
Type of Mcter Box‘__li-/_/fi?ﬁ KOO Type of Pump .-D{’*P@’h’%_

Run Number

Example L 2 3
bGH

Final reading 3 gseusl 332957 545,980 3%3.00
Inittal reading T 906.602 33l .Joo 339000 34( <
Difference, V_ £e> 9.859 6957 _6.980 b.9C6
Percent Accuracy, %A _ B _ _

Inlet/Outlet temperatures
Infcial °F. 1c8/88 77 /74 7217 _7717%
"After 5 minutes 110/88 27/ 78l272< _7%/7
After 10 minutes 111/88 77217 ~ el 7S  _ A& 79
Final 112/89 __7_@_/ _ 7775 .. 2777¢
Avg. temperature, t, °F/°R 99.37559.3 1S4 S354 2.5 5365 74.315%
Tine, © min 15.0 /50 /SO /5.0
Orifice man. rdg., delta B 135 .S 0.5 O6S.
Bar. pressure, P, _29.75 18?87 2898 -;t.?’_'.%
Ambient temperature, t, °%c 14233 B2 1np 82422.8 8212
Pump vacuum in. Hg 18.8 (2.5 A
Va(std)' £ 0.0 9.2815 e
DGM cal. factor, Y_ SRR 1.0593 L

*Va(std) (M) n° 0.2629

*If you calculate dry gas volume in English Units, use the conversion factor
0.02832 m3/ft3 to obtain the volume in metric units.

Data Sheet B-11



Box | E2U-%0

VOLUMETRIC FLOW DEVICE CALCULATION SHEET

Pbar + Delta H
Eq. 8-1 Vmisid) = VmY ( T§tq> 13.6
()

Pstd
Pbar + Delta H )
Run #1 vmistd)' = VmxY x 528 x 13.6
Tm 29.92
) eS17
ym(sid) - @7)13-%\ (0.5362\ 0974
. Vm(std)' = ft* (round to 3 decimals)
¥GC2. 10519
Run #2  Vm(std)' = @;9&&@"0‘1’?\1(0%“1}( 0.97013
vm(std)' = ‘ﬁc ft’
f.ou 0519
Run #3  Vm(std)' = ( (09@%(0%45\(6 97013
Vm(std)' = —HE&
6- 99

Vstd(M) = ™™ Run #1 + v oon #2 + 7Y Run #3

7004

VstdM) = _ T3 ¥

..................................................................

(To Be Completed By Auditor)

% A = Vstd(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: .......8-1-90
CHARGE #: ...150~601050
TEST #: ++¢..CLR-CS3-1

1. EMISSION RESULTS

2. STACK CONDITIONS

FLOW (ACFM) 80021.

(SCFM) 41492,
MOISTURE CONTENT (%) 14.16
STACK TEMPERATURE (F) 540.7

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 75.613
PERCENT ISOKINETIC 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. 8.0 527. 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 89. 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 1.24 97. 87. 6.0 535. 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 1.62 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. 16.8
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 1.62 1.62 101. 96. 7.5 550. 20.4
28.5 .060 1.49 1.49 108. 98. 7.3 562. 19.7
20.2 .050 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 1158.0 714.868 .040 1.00 1.00 109. 100. 5.0 558. 16.1
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



AIR QUALITY ENGINEERING
USX CLAIRTON COKE WORKS

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

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG...veveoeoennnaasans 29.49
B. AVG., DELTA H (IN H20) eueueveeenenrnnanncanannos 1.40
C. METER PRESSURE (IN. HG.)eveevevoococonoasonnns 29.59
D. STATIC PRESSURE (IN. H20) .eeeeeeeocacanoansnes -1.20
E. STATIC PRESSURE (IN. HG.)eveveoeocoanasanosans -.088
F. STACK PRESSURE (IN. HG.) (A+E).uceececococacaas 29.40
G. STACK DIAMETER (IN.).uveveeeenoonnnnanananasesse 114.00
H. STACK AREA (SQ. FT.)eveveeeecococsaaccsassncss 70.88
NOZZLE DIAMETER. . e seeveeeveccscncaacsacasonsns .4990
I. NOZZLE AREA (SQ. FT.)eveeeeeeeenncecocaasaseaes  .001358
J. AVG. STACK TEMP (DEG. R.)evevecoceecacncacoaas 1000.7
K. AVG. METER TEMP (DEG. R.)eeevcvcocococsososans 552.2
L. CONDENSATE VOL. (ML) eevevevenecacocnnnanannnns 248.8
M. ABSORBED H20 (ML) . .evvevenoneonsescansnnonneoes 15.7
N. TOTAL H20 (ML) v eveeenovecesoconncocnasanososs 264.5
O. METERED GAS (CF).vvetorneveceoenananancacananns 75.961
P. GAS METER CORRECTION....0.ecoeeoencasocncasoses 1.0519
Q. CORRECTED METERED GAS (CF).veceececncocnnanans 79.903
R. H20 GAS VOLUME (CF) (0.00267N(K/C)eveccuecocens 13.179
S. TOTAL SAMPLED VOLUME (CF) (Q+R)ecececocecccans 93.082
T. PERCENT H20 (100R/S) .. veeececeecocacnsnoaoanne 14.16
THEORETICAL MAXIMUM. .. evvevencecocnncannonsone 100.00
PERCENT WATER USED. .. .uveeencocncncocscancanane 14.16
U. SCFD GAS SAMPLED (528*Q*C/(29.9%K)).ecceevcass 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. PITOT CORRECTION. .. .veverrnsnenesosoconaanansas .840
X. AVERAGE CORRECTED VELOCITY (FPS).ecececoncocnse 18.82
[85.49*W*SQRT( (J*DELTA P)/ (V*F)})
Y. AVG. FLOW RATE (CFM) (X*H%*60)...ccccecocnsoss 80021.
%Z. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 41492.
STACK FLOW RATE (DRY) eevvevenrococanccanasosnans 35617.
AA. SAMPLE TIME (SEC) . cecececeeseseconnassssseases 7200,
BB. PERCENT ISOKINETIC. .. :eecvecocosaoassnsososess 92.33

(T*#100*U*29.92)/ (528*X*AA*I*F#* (1-T/100))
D-4



AIR QUALITY ENGINEERING

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

CYCLONE MATL.ON INSOL.MATL.  SOL.MATL.
PARAMETER WT. (G) FILTER(G) 1IN PROBE(G) IN PROBE(G)

PARTICULATE .00000 .04800 .00000 .00690

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
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: ...¢...8-1-90
CHARGE #: ...150-601050
TEST #: ¢ o0 .CLR-CS3-2

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

2. STACK CONDITIONS

FLOW (ACFM) 84075.

(SCFM) 43398.
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

D-6



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 1.97 110. 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. 102. 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. 15.9
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 6-12-90 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

D-7



AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS
CLAIRTON COMBUSTION
CLR-CS3-2 8-1-90

STACK SAMPLING CALCULATIONS
A. BAROMETRIC PRESSURE IN. HG...ovveeooosoneonnns
B. AVG. DELTA H (IN H20) eveveueeueoaocnccasoansons
C. METER PRESSURE (IN. HG.).veeecocosoanoncsnonns
D. STATIC PRESSURE (IN. H20).e.eooeseoncooncncans
E. STATIC PRESSURE (IN. HG.)eeveorooooecnonononns
F. STACK PRESSURE (IN. HG.) (A+E).cevceccvcancnns
G. STACK DIAMETER (IN.)ceeeveococooaconcnancnnnns
H. STACK AREA (SQ. FT.)ceceecococoosososcassnoans

NOZZLE DIAMETER. «cvveveececacsoocasassscasanss
I. NOZZLE AREA (SQ. PT.).eeeeevcecocsccocncnannns
J. AVG. STACK TEMP (DEG. R.)evceceessocccncncanas
K. AVG. METER TEMP (DEG. R.).eeveecacacasoacnsnss
L. CONDENSATE VOL. (ML) eveveecocnnnoonsosnsncnns
M. ABSORBED H20 (ML) eeveveueeeoncnaoaoesososnansas
N. TOTAL H20 (ML) v veevenencocacnncoaaasosasosens
O. METERED GAS (CF)eveveveneocnonnnosancasasosnns
P. GAS METER CORRECTION....vceeeocococsoscscsnsas
Q. CORRECTED METERED GAS (CF).cvcecococscccnesnns
R. H20 GAS VOLUME (CF) (0.00267N(K/C)ecececcvcens
S. TOTAL SAMPLED VOLUME (CF) (Q+R) ecccecocacsccns
T. PERCENT H20 (1O00R/S).eveceeeeccaccassssasosons

THEORETICAL MAXIMUM. .. vvveeevencocoanosasonnes

PERCENT WATER USED. . eveeeecococancccassssosos
U. SCFD GAS SAMPLED (528%Q*C/(29.9%K)).veeececnsn

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 .8586 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 CORRECTION....ceeeeceoccacccascsocansnnas
X. AVERAGE CORRECTED VELOCITY (FPS)..ccecececosans
[85.49*W*SQRT( (J*DELTA P)/(V*F) )]
Y. AVG. FLOW RATE (CFM)  (X*H¥60)..ccceceecansnes
7. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)......
STACK FLOW RATE (DRY) .eevevecccnocnsnscsanansns
AA. SAMPLE TIME (SEC) .vevrecencenroosossssoannanns
BB. PERCENT ISOKINETIC. .. :eceeeescsossasssasosone
(T*100%U*29.92) / (528 *X*AA*I*F*(1-T/100))

29.49
1.51
29.60
-1.20
-.088
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

84075.
43398.
37264.
7200.
93.16



AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS
CLAIRTON COMBUSTION
CLR~-CS3-2 8-1-90

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 MATLS. .05020
PARAMETER GR/SCFD LB/HR
PARTICULATE .00969 3.09353

Emission rates are based on EPA Method 5.



AIR QUALITY ENGINEERING
USX CLAIRTON COKE WORKS
CLAIRTON
COMBUSTION STACK 3
DATE: .......8=1-90

CHARGE #: ...150-601050
TEST #: .....CLR-CS3-3

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

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 8-1-90

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 1512.0 798.025 .075 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. 7.5 518. 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. 10S5. 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. 5.0 553. 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
coz2 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 1.0519 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. HG..vvoeerecoancacanns
B. AVG. DELTA H (IN H20) .uececcecscooonanaonnanosns
C. METER PRESSURE (IN. HG.)ecvcoeoooooonoaoanccns
D. STATIC PRESSURE (IN. H20)..cccecocacnconcascns
E. STATIC PRESSURE (IN. HG.).eevrecocasnsnaonnane
F. STACK PRESSURE (IN. HG.) (A+E)..cececcnncconnns
G. STACK DIAMETER (IN.)eeveecocoasocccnannsesoncss
H. STACK AREA (SQ. FT.)eeeocccsccscssnsananacanes

NOZZLE DIAMETER. «cvevveccecccccscscsosnsnsnans
I. NOZZLE AREA (5Q. FT.)ccvcecsosceccosncsnsnases
J. AVG. STACK TEMP (DEG. R.)ecececsccososonancans
K. AVG. METER TEMP (DEG. R.)evcececocasnannnasans
L. CONDENSATE VOL. (ML) .eeeeeesacncsssnsasnsonnas
M. ABSORBED H20 (ML) eeveceecocoansoscnsnsannnnsoes
N. TOTAL H20 (ML) eeveeeeoaocaossossnosssaasannsss
O. METERED GAS (CF).eveveeceococacasoceonnennanans
P. GAS METER CORRECTION....0.eecocscsccccscsenonns
Q. CORRECTED METERED GAS (CF).ccvecocenconanonnns
R. H20 GAS VOLUME (CF) (0.00267N(K/C).cececeoenss
S. TOTAL SAMPLED VOLUME (CF) (Q+R)cceccececncncnns
T. PERCENT H20 (1OOR/S).eccececcoccassscsanannnns

THEORETICAL MAXIMUM. . oo veeocnncnsocncnocnsanss

PERCENT WATER USED. e eveececnasosncnsnsassosns
U. SCFD GAS SAMPLED (528*Q*C/(29.9%K))...eveverss

V. MOLECULAR WEIGHT OF STACK GAS
MOISTURE
ORSAT-DRY CORRECTION MOLECULAR
COMPONENT VOL.PCT./100 X (1-T/100) X WEIGHT =
co2 .040 X .8664 X 44.0 =
co .000 X .8664 X 28.0 -
02 .120 X .8664 X 32.0 =
N2 .840 X .8664 X 28.2 =
H20 X T/100= .1336 X 18.0 =
MOLECULAR
WEIGHT OF
STACK GAS

W. PITOT CORRECTION . .ceeeeveccocacssssesasonnsnnss
X. AVERAGE CORRECTED VELOCITY (FPS).cceeeececcoccns
[85.49*WASQRT{ (J*DELTA P)/(V*F) )]
Y. AVG. FLOW RATE (CFM)  (X*H®60).ccovcecceccsans
2. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)......
STACK FLOW RATE (DRY) e vevvcacrocancnssnanannns
AA. SAMPLE TIME (SEC) ecevceerooscasossosassnenssans
BB. PERCENT ISOKINETIC...ucvcecocsosoacsonsasasoss
(FJ*100%U*29.92)/ (528 *X*AA*I*F#* (1-T/100))

29.49
1.89
29.63
-1.20
-.088
29.40
114.00
70.88
.4990
.001358
998.5
570.2
272.4
17.3
289.7
91.778
1.0519
96.541
14.887
111.428
13.36
100.00
13.36
88.581

WEIGHT
PER MOLE

1.52
.00
3.33
20.52
2.40

= 27.78

.840
21.62

91948.
47781.
41397.
7200.
93.07
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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
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