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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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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.

USX Clairton Coke Works
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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 S 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
COy, O3, and Nj (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 S.

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 i&gﬁ’lgﬁg
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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 (1b/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
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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

USS CLAIRTON WORKS

PARTICULATE MATTER EMISSIONS DATA

TEST
#1

0.011
341

80021
41492

14.16

541

120
75.613

92.33
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CLAIRTON, PA
TABLE 3-1

TEST
#2

0.010
3.09

84075
43398

14.14

545

120
79.819

93.16

TEST

0.014
5.08

91948
47781

13.36

539

120

88.581

93.07

0.012
3.86

85348
44224

13.89

542
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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.

USX Clairton Coke Works ; KEYSTONE
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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
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1
D TYPE S PITOT TUBE D)

3 t |
b x

_SAMPLING NOZZLE vy °

|

'SAMPLING NOZZLE _

. SAMPLING PROBE STATIC PRESSURE__

Pr OPENING
) D,
4 TYPE S PITOT TUBE_
kl ‘——55\\\\“\ K. | IMPACT PRESSURE
X OPENING
‘- | |
WOZILE NPEING J(
Dn = Nozzle diamater
D, = 3/16 to 3/8"
PN
THERMOCOUPL E J‘ '

- U
TYPE S PITOT TUBE

d
5 Y ' W20
! X > 3/4" for 1/2" Nozz
SAMPLE PROBE S v > 3
1> L B-1



GEOMETRIC PITOT CALIBRATION
Date

al =

a2 =

{al; ¥ “ ° gl = o

a2 al, a2 <10 1

j Y \“‘! B2 = l-f’
] / \ ] -
1

A=

’i’_ ::?.0/8
Y= L%T

1=_ >

.= JEQ

4

w= ASIND
V=ASING
-3?? .g70
1,05 0, <P <1.50 D,
Py Pp
2.10 D, <A <3.00 D, e

B-SIDE PLANE 798 114



Fﬂ/ \ 0.2, al, a2 <10°

fan

p ~.
GEOMETRIC PITOT CALIBRATION rove No. 7~/
Date f-3c-7¢C

. ja Initials —¢n7)
al' ' ’

0'2 = r; PQS‘F 'C/E-{L\_K
gl = _ 3

2= _ O

A= 1055

e 30

V= o03C

W= 20

X = .8555

A u=ASINT
2° Vv=ASINO

yoX .577
1.05 Dt <P <1.50 Dt

P = Pg

B-S1DE PLANE

2.10 Dt <A <3.00 Dt
81/ /. 160 B-3



Probe No. /4=

TION
GEOMETRIC PITOT CALIBRATIO nate 6-29-90

- 4°  Inittals _ATS

—————————————

ol = _.,3:__ e st

171, \a2] ol a2 <10° gl =
{7/ \\"” L
: ‘ u: ‘o
- =
g
7s
D.: ¢

(4

u=ASIND
vsASING
B .’0 prsmat—— - ermm— e
..==1"v - |
._‘.f.'——.——.-—:. ® -
e
'qoq '5775
— ’o A 1.05 0, <P <1.50 D,
T 8 Py " Pg

- 2.10 D, <A <3.00 D, e

B-SIDE PLANE ‘808 .15



Probe No. -
GEOMETRIC PITOT CALIBRATION robe No. -2
Date _f-306 .90

al=s ,° Initials ZZn 7]
_ a2 = 3‘: Pus*’{i«x]zk
F;/' \gil al, a2 <10° 8 = _o_ ‘
. . g2 = /
j { \ l Ar 92
l V= 0373
| ‘" Zo
£ ' X = -ﬁﬁ

u=ASINI
V=ASINO

(f) | Y 4o
8 . Y 1

— h:-::i:’ | | 9

A._.-‘:—:;-o b e
A-3I1DE PLANE ,7/
DY Sk
' . . o —.ﬂl—.
T A / . PA 1.05 0, <P <1.50 D,
— B Pg Pa® PB

. 2.10 D, <A <3.00 D, ]
B-
B-SIDE PLANE &7 1129



Prob -3
GEOMETRIC PITOT CALIBRATION robe No.

Date b
. al = 4° Initials AT;
B ae 2°
] . . — ‘DA(_QV,L(AI,{’
al w 01) a2 <10° gl = !
. v 52 5
/ \| A._ 954
-;I u = Q‘
I - I V= l@‘# ¢ ()
1] w = ?
7an ‘- ) ‘I
y= =93%
ls=
D7
u=ASIND

V=ASIN®

-Hé ' S64

1.05 0, <P <1.50 D,
Pp = Pg
2.10 D, <A <3.00 0,

B-SIDE PLANE Ak [.128 e




Probe No. -
GEOMETRIC PITOT CALIBRATION robe No. -3
Date j”m 90

al= 2 Initials ﬁﬂ?
: a2 » ﬁ‘: PL\.‘/L 'Z«/\L'J’\
F:l/' \22_4 al, a2 <10° A
. ’ B2 = O
[ / \ I' As 5/
Q‘Q uwe* o/l
=~ e
W= 2o
SR X= _2%S

u=ASIND
V=ASING
i A 93 .
(f) | .
4
8 o o —.
T — - % | e
A ——‘-’- ’
A-3I1DE PLANE
. o S 3eS
o 2} A / . Pa 1.05 D, <P <1.50 D,
L B e Pr = Pg
. ——\ —_ . — 2.10 D, <A <3.00 D
t t B-7

B-SIDE PLANE 0>/ /13



CONTROL BOX CALIBRATION

THREE POINT CALIBRATION

BOX NO. 1
DATE 6-12-90
8P 29.1
OPERATOR TIH

WET TEST METER DRY TEST METER METER ORIFICE

T TEWP VOLWME  PRESSURE TEMP IN TEWP OUT TEMP AVG ORIFICE VOLUME  CORRECT COEIFFICE
1 v p T o1 P VY "
START v N Moo laeae® A 00 8.50 464.200
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 474977
CALCULATION 8.43 $38.0  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 s55.5  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

POST TEST

BOX NO. 1
DATE 8-15-90
1y 29.03
OPERATOR MGG
WET TEST METER DRY TEST METER METER
TIME TEWP VOLLME  PRESSURE TEWP IN TEMP OUT TEMP AVG ORIFICE VOLUME
1 v P 1 T P V.Y H
¥ M oo '20® %0 ¥.50 139.400
77.0 %.0  85.0  89.5
7.22 5.000 144.422
7.22 537.0  5.057 29.03 549.5  29.16  5.022 1.0264
0.000 29.03 1.50 145.600
77.0 %.0 8.0  89.0
7.18 5.002 150.643
7.18 $37.0  5.059 29.03 549.0 29.16  5.043  1.0216
0.000 29.03 1.50 152.700
7.0 9.0  83.0  88.5
7.12 5.001 1S7. 744
7.12 537.0  5.058 29.03 548.5 29.16  5.046  1.0203
1.0228
2.85%

ORIFICE
CORRECT COEIFFICE

1.753

1.733

1.707

1.731

-9.14%



MAGNAHELIC CALIBRAATION

DATE 8-15-90
OPERATOR MGG
P 0-10 p 0-.5 H
MAGNENILIC MANOMETER MAGNEHILIC MANOMETER MAGNENILIC 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 8.00
LEAK CHECK
DATE 8-15-90
OPERATOR MGG
START CF  STOP CF VoL TIME LEAK RATE
DRY 138.270 138.413 0.143 10.000 0.023
WET 0.000 0.371 0.371
PYROMETER CALIBRATION PYROMETER
DATE 04-28-88 DATE
OPERATOR AGL OPERATOR
W input 5:np ortemp rdg L. 1ng:t
0.18 40 40.0 0.18
0.40 50 50.0 0.40
0.84 70 70.0 0.84
1.29 90 90.0 1.29
1.7 110 110.0 1.76
2.66 150 150.0 2.66
3.8 200 200.0 3.82
6.09 300 301.0 6.09
8.3 400 400.0 8.3
10.57 500 500.0 10.57

CHECK

8-6-90
™

e

40
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



v oae:  KEYSTRE OV ZES. Phone: E25 - 576 |

F.le .@/2//99 Train ID ",&JX._(“_U(M Cal. Factor, Y‘____/_Yc_c_’_s:l_?___ Orifice .\'o._&{—f_{,-é
Type of Mcter Box _ AAPPR 00O __ Type of Pump _D/&Pﬁ‘ﬂ*fv)’_

Run Number

Exarple L 2 3
oy
Final reading f.=3 966.461 _?_ZE?E] j.i?_?@‘) 35306
Inftial reading £e3 96,602 33l Joo 339000 34( . a
Difference, V_ fc_3 _9.859 6957 6. 980 L. 966
Percent Accuracy, 2A i . _ .
Inlet/Outlet temperatures
Inttial °F. 108/88 772/ 74 72/ 7¢ 7775
‘After S minutes 110/88 77/ 781272 _78/7¢
;f:;; 10 minutes i__é//_g;_: :ZZQ-LJ/'/ :__g;z_zi—;_i_ _%%ég
Avg. tomperature, t,  °F/°R_99.3/559.3 1S4 S35.4 I BeS 74.345%
Tire, © min 15.0 /50 /5.0 /5.0
Orifice man. rdg., delta B _1.35 0S5 0.5  O6S
Bar. pressure, Pbar _29.75 28?87 2898 _28'98.
Ambient temperature, t, °k/°%c  1/23.3 B2 Inp 82427.8 S2.127
Pump vacuum in. Hg 18.8 Y /95 _I9S
Vn(std)" f:3 " 9.2815 e
DCM cal. factor, Y_ C Ty 0593 B
*va(sed) (M) o’ 0.2629

*1f you calculate dry gas volume in English Units, use the conversion factor of
0.02832 m3/ft3 to obtain the volume in metric units.

Data Shcet B-11



Box | E-2-%

VOLUMETRIC FLOW DEVICE CALCULATION SHEET

Pbar + Delta H
Eq. 8-1 Vmisid) = VmY ( T§t§> 136
Tm Pstd
( Pbar + Delta H
Run #1 Vmistd) = VmxYx 528 x 13.6
Tm 29.92

)57

Vm(stdj; = ((?. %7)@'01'1)(\ O. 989?-\,( oﬂ)wg)
. Vm(std) = _ % 1 (round to 3 decimals)
" Z7.c02-
0519
Run #2  Vm(std)' = @oﬁ?&b}(jhe“%(?-%“l)( (';.‘77(&)
vmistdy = __ Ao
Z o\ ;
;.05 19
Run #3  Vm(std)' = (\ (09(0(9\,%:0&;(09845)(\6 970%
Vmistd) = __oteB

A .'?‘?‘?

VstdM) = ™™ Run #1 + "™ Run #2 + vmed Run #3

3
704

vstdM) = _ 733

R ARtk A

(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

PARAMETER GR/SCFD LB/HR

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. l6.1
2.4D 1158.0 714.868 .040 1.00 1.00 109. 100. 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



AIR QUALITY ENGINEERING
USX CLAIRTON COKE WORKS

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

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG.voooreeonnonscnnnns 29.49
B. AVG. DELTA H (IN H20)...ceeeeascanccsnnsanoncos 1.40
C. METER PRESSURE (IN. HG.).eeevosooconnocncccses 29.59
D. STATIC PRESSURE (IN. H20).cecevcccccvnacocccns -1.20
E. STATIC PRESSURE (IN. HG.).voceceuosnooncnnccns -.088
F. STACK PRESSURE (IN. HG.) (A+E)...ceceeccoccces 29.40
G. STACK DIAMETER (IN.)ceceeoosocosseoononcscccss 114.00
H. STACK AREA (SQ. FT.)cccecenanccasssonanssconns 70.88
NOZZLE DIAMETER. « e covvesscsosnnaassacssnaasscs .4990
I. NOZZLE AREA (SQ. FT.)eceeeecoaonnassasesnnssss 001358
3. AVG. STACK TEMP (DEG. R.).ceeeccccvocnanoscnns 1000.7
K. AVG. METER TEMP (DEG. R.)eeuceencocconsanasseccs 552.2
L. CONDENSATE VOL. (ML) .cccccovoenoccssnoasassses 248.8
M. ABSORBED H20 (ML) .evvecevsoanaacssocsnnnsssons 15.7
N. TOTAL H20 (ML) eeeeevoecsssannssssonnnanssnnoss 264.5
O. METERED GAS (CF)eccevccscooasncassnassansssncs 75.961
P. GAS METER CORRECTION....covvecoccssscsasacssscs 1.0519
Q. CORRECTED METERED GAS (CF).ecececanaccrcocnnes 79.903
R. H20 GAS VOLUME (CF) (0.00267N(K/C)...veuvscnces 13.179
S. TOTAL SAMPLED VOLUME (CF) (Q+R).cccceecoocccns 93.082
T. PERCENT H20 (100R/S).cccceocesonsscsocsaocssecs 14.16
THEORETICAL MAXIMUM. .. coceccovonoscosoanonncss 100.00
PERCENT WATER USED. .cecevcsecancoasascoannannss 14.16
U. SCFD GAS SAMPLED (528*Q*C/(29.9%K)).cceveecces 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....coccocossoanaasscssosansses .840
X. AVERAGE CORRECTED VELOCITY (FPS).ccccocevcccccs 18.82
[85.49*W*SQRT( (J*DELTA P)/(V*F)}]
Y. AVG. FLOW RATE (CFM)  (X*H*60)..cocccceocscccs 80021.
2. STACK FLOW RATE (SCFM) (528*%Y/J*F/29.92)...... 41492.
STACK FLOW RATE (DRY) +cccccecocnancscosnnnasccs 35617.
AA. SAMPLE TIME (SEC).seceveecccesssansssnssnnsaes 1200,
BB. PERCENT ISOKINETIC..e0cccoovoososcsnaoasscosss 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: e e v 0 e -8-1-90

CHARGE #: ...150-601050
TEST #: .....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.:eoeooooosoonosonsse 29.49
B. AVG. DELTA H (IN H20) .ucceeevocaooccccansnnnes 1.51
C. METER PRESSURE (IN. HG.).uteeveooonsossosansnns 29.60
D. STATIC PRESSURE (IN. H20) e.ceveecosocccoonnons -1.20
E. STATIC PRESSURE (IN. HG.)ecevoeoococcsvononncs -.088
F. STACK PRESSURE (IN. HG.) (A+E)..cccceccccennans 29.40
G. STACK DIAMETER (IN.).veeesoconnnnanssoscnsanss 114.00
H. STACK AREA (SQ. FT.)cecccancoaasssccaasancssss 70.88
NOZZLE DIAMETER. « c ¢ oovecsocsccsasaoanasssnssns .4990
I. NOZZLE AREA (SQ. FT.)evceeesessasacecesssnaass 001358
J. AVG. STACK TEMP (DEG. R.).ctoveeossoscnccannns 1005.2
K. AVG. METER TEMP (DEG. R.)ceeeovencscccocnasans 567.8
L. CONDENSATE VOL. (ML) .ccccoceccoosnoasocsnosanns 259.2
M. ABSORBED H20 (ML) .ueeucccccavonnassnsansananns 19.5
N. TOTAL H20 (ML) eevvecococconcosnnsssososannnsss 278.7
O. METERED GAS (CF).veccocococeasanaansescaansnos 82.428
P. GAS METER CORRECTION....ccceocecancsosccnnsans 1.0519
Q. CORRECTED METERED GAS (CF)..cccceveonoanssnccs 86.706
R. H20 GAS VOLUME (CF) (0.00267N(K/C).ccrevacenns 14.274
S. TOTAL SAMPLED VOLUME (CF) (Q+R)..eeeacsoscesss  100.980
T. PERCENT H20 (100R/S).cccceecescanasccscsnoancs 14.14
THEORETICAL MAXIMUM. . ..0ceoccccocsoesoascsoons 100.00
PERCENT WATER USED. .. cececacsosocasasassosasos 14.14
U. SCFD GAS SAMPLED (528*Q*C/(29.9%K))...cccesens 79.819
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 .8586 X 44.0 = 1.42
co .000 X .8586 X 28.0 = .00
02 .130 X .8586 X 32.0 = 3.57
N2 .832 X .8586 X 28.2 = 20.16
H20 X T/100= .1414 X 18.0 = 2.54
MOLECULAR
WEIGHT OF
STACK GAS = 27.69
W. PITOT CORRECTION. .c.eececcosossasssnsasosnsncos .840
X. AVERAGE CORRECTED VELOCITY (FPS).c.ecvccoscccss 19.77
[85.49*W*SQRT( (J*DELTA P)/(V*F)}]
Y. AVG. FLOW RATE (CFM)  (X*H¥60)...cccosesnosnns 84075.
7. STACK FLOW RATE (SCFM) (528%Y/J*F/29.92)...... 43398.
STACK FLOW RATE (DRY) cvcevcseocconocncssccasansse 37264.
AA. SAMPLE TIME (SEC).ccecccocsvosocascssnsanosccs 7200.
BB. PERCENT ISOKINETIC...ececoccesoonoacassssanens 93.16

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



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.



ATR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS
CLAIRTON
COMBUSTION STACK 3

DATE: s s 000 e 08-1-90

CHARGE #: ...150-601050
TEST #: s 0o e .CI.nR-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

D-10



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. 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. 5.0 553. 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
co2 4.0 IMPINGER NO. 1 221.6
02 12.0 2 45.8
Cco .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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ATIR QUALITY ENGINEERING

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

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG.eveveveoonnnonnnnss
B. AVG. DELTA H (IN H20) .eeeeueneononoaannasosnas
C. METER PRESSURE (IN. HG.)eeeeevovonoaansasosons
D. STATIC PRESSURE (IN. H20)...uveevocoacaoancsnes
E. STATIC PRESSURE (IN. HG.)eveveveonnaannoancsanse
F. STACK PRESSURE (IN. HG.) (A+E).ucceeececacocons
G. STACK DIAMETER (IN.):uveeeveencncnooscncoanacns
H. STACK AREA (SQ. FT.)eueeecececoaseconcaoaneannss
NOZZLE DIAMETER. v vceveneecccacscsnscscancssos

I. NOZZLE AREA (SQ. FT.)eeveveneecncncncnasannnes
J. AVG. STACK TEMP (DEG. R.)eveececcoccneoanacans
K. AVG. METER TEMP (DEG. R.)eevevececeocacaaanons
L. CONDENSATE VOL. (ML) .+vveeeecocoancranaacnesoss
M. ABSORBED H20 (ML) +eveveeceeneoasescananansasas
N. TOTAL H20 (ML) eevveveecosoenesesoscananananens
O. METERED GAS (CF)eveveneeececncncocoasnacncnons
P. GAS METER CORRECTION....eeeeeececncocsancacnos
Q. CORRECTED METERED GAS (CF)eveeeencacecesaannns
R. H20 GAS VOLUME (CF) (0.00267N(K/C).eveecencncons
S. TOTAL SAMPLED VOLUME (CF) (Q+R).cevecececacaas
T. PERCENT H20 (100R/S) ceceeeeeeeacanacnsnsennans
THEORETICAL MAXIMUM. . v eveeeencnoencannnananns
PERCENT WATER USED. e eveeceeeesecacooncansanes

U. SCFD GAS SAMPLED (528*Q*C/(29.9%K))..cccccsons
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. .. uveveveecocnesnsesesonaanass
X. AVERAGE CORRECTED VELOCITY (FPS)...eeeececcsons
[85.49*W*SQRT( (J*DELTA P)/ (V*F)})
Y. AVG. FLOW RATE (CFM)  (X*H*60)....0ecececcccss
Z. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)......
STACK FLOW RATE (DRY) e vevevvevevncacocncoanacnans
AA. SAMPLE TIME (SEC) .o eececncoecncanncnasasoanasnas
BB. PERCENT ISOKINETIC. . .0 eeceeoccesesoonanassscss
(T*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.
FILTER(G) 1IN PROBE (G) IN PROBE (G)

PARAMETER WT. (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
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