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ABSTRACT

On November 14, 1990, a compliance test program was conducted for USS Clairton
Works, Clairton, PA, on the #19 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 0.013 gr/dscf and 7.98
Ib/hr, respectively. The allowable concentration is 0.030 gr/dscf. Thus, the
emissions from the stack are in compliance. The visible emissions observed from
the stack during the tests were not in compliance. This was due solely to a leak into
the oven flue at the standpipe base during the charging of a particular oven. This
leak has been temporarily patched and repair time has been allotted to correct this
condition.
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1.0 INTRODUCTION

On November 14, 1990, a compliance test program was conducted for USS Clairton
Works, Clairton, PA, on the #19 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, Richard Casselberry,
Thomas Morgan, and John Shimshock. Visible emissions determinations were
performed by Elmer Spiker 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
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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 about 50 dry standard cubic feet.

The process exhausted through a 186" 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
CO2, O, 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 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
601050-11 DCC#R0013 1/91 2-1 ;KEYSTONE
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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 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 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 0.013 grains per dry standard cubic foot
(gr/dscf) and 7.98 pounds per hour (Ib/hr), respectively.
Shundd e /T

As promulgated by the Amended My).laﬂey@nsent Decree, Paragraph V.A.(6),
the particulate matter standard fof #9 Battery Combustion Stack is 0.030 gr/dscf.
Thus, the emissions from the stackare 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. 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 aggregating in excess of 3 minutes in any 60-minute period and
shall never equal or exceed 60% opacity. A total of 34 readings had opacities

USX Clairton
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EMISSIONS

gr/dscf
Ib/hr

STACK
CONDITIONS

Flow (acfm)
Flow (scfm)

Moisture
Content (%)

Stack
Temp. (°F)

SAMPLING
CONDITIONS

Samplin
Time (min)

Sample
Volume (dscf)

Isokinetics
(%)

USX Clairton

601050-11 DCC#R0013 1/91

USS CLAIRTON WORKS
CLAIRTON, PA

TABLE 3-1

PARTICULATE MATTER EMISSIONS DATA

TEST TEST TEST
#1 #2 #3 AVERAGE
0.008 0.008 0.022 0.013
5.25 4.86 13.85 7.98
153100 152449 154290 153280
84173 84936 84613 84574
12.33 11.82 11.89 12.01
493 481 496 490
120 120 120
48.783 49.472 49.112
103.55 102.51 103.20
3-1la



greater than or equal to 20% opacity (from 1339 to 1347 only). These visible
emissions observed were due solely to leakage into the oven flues at the standpipe
base during the charging of the C-1 oven. The standpipe bases have been
temporarily patched and the leakage has stopped. The USS Clairton Works
maintenance department has been notified, repair parts ordered, and repair time
has been allotted for the task.
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USS CLAIRTON WORKS
RESULTS OF THE
COMPLIANCE DEMONSTRATION
OF THE #19 BATTERY COMBUSTION STACK

APPENDIX B

PRE-TEST AND POST-TEST CALIBRATION AND AUDIT RESULTS

KEYSTONE

ENVIRONMENTAL RESOURCES. INC



|
. 0, TYPE S PITOT TUBE (!)

b x

. SAMPLING NOZZLE N | @Pﬂ

'SAMPLING NOZZLE

. SAMPLING PROBE STATIC PRESSUR‘

H OPENING
4 D,
i TYPE S PITOT TUBE_ '
\ N\ | IMPACT PRESSURE
K * OPENING
W | | '
NGZILE NPEYTING Yy
Dn = Nozzle diamater
D, = 3/16 to 3/8°
)
THERMOCOUPL € 4 '
P | S ] —~
4 TYPE $ PITOT TusE
Y . W20
S X > 3/4" for 1/2" Noz2}
SAMPLE PROBE i v 3
7> 2"



\ a2‘,' al, a2 <10°

[] /.

In'all

49

A-SIDE PLANE

GEOMETRIC PITOT CALIBRATION

A

="

B-SIDE PLANE

4

.

al =

Cve T iy, o=/
—— e

Date . /3-%0

, 2
al = 70

"
~
Y

Bl

Initials /§d l

w
N
[ ]

Pus —Aeo

- (S
S~

5.3 0.562

1.0% Dt <P <«1.50 Dt
Pa = Pg

2.10 Dt <A <3.00 Dt

) 7"‘2‘0 (_l’lb/

&
p=ASINY ©
VaASING 7°



o~ -

) - GEOMETRIC PITOT CALIBRATION R P S
Date /2,4 70

al = 27 Initials 7771
. ¢ 7
a2 = y q )
F:.',/' T ol a2 <10° 8] = 7: }Do&f o T
. . 4 g2 = /
) / \ A= 333
I - “ Ve 510
| W= 2n
7o\ * x = _7?9
Y= 2 3"
ls= ?3’1

ue=ASINDSC
V=ASINOG ¢

e em—— & o
.*T_f
A-31DE PLANE |
0")94 0.6¢7
.  —— —_———.
EL A /o Pa 1.05 0, <P <1.50 D,
B P Pr = P
——— — . — 2.10 [)t <A <3.00 Dt
8-SI10E PLANE o 728 (s

B-3



R GEOMETRIC PITOT CALIBRATION VS N W d
Date _,, .,97.90

al L Initials
a2

ra:L/ \ffij al, a2 <10° 81 Hegt
-/. -

I
e

1

"
s
ol Q

X

Y
X

n
~Q\.
&
D

49}

N < X £ < ¥ »
"
L4
Q

<&
Y]

<
u=ASINY #
V=ASINO/

() | .

A-ZIDE PLANE

—_— — — 03T 0.555
{ [:l; A / —1‘ Pa 1.05 gt :PP<'| .50 D,
- : —Nd . P.B_ 2.10 D: <A 53.00 0,
B-SIJE PLANE 0. 313 [e



fa\

GEOMETRIC PITOT CALIBRATION

al, a2 <10°

B-SIOE PLANE

rrooe No, IC A
Date 42 /¥ 7n

Initials ? /_};2

Pcyr /'HL”’I/

al = Q,O
a2 = vl
Bl = K
B2= (¢
A= _.557
us= ,0/7
Ve 0,7
W= >~
X= /425
Y= >

l= 22
Dt: .37[7

1.05 Dt <P <1.50 Dt
Py * PB

2.10 IJt <A <3.00 0t

o 7T jLeo

(o]
p=ASINY /
V=ASING /°
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Nave: Thenprd P Chsscoggerr (SE o

Dele R-oL-%° Traln 1D [Rox & | ped €al. Facter, Y

Type of Mcter BoxdgﬁﬂgPP

DGN

1189

Type of Pump Dinrreasm

Final reading

Inftial reading

Difference, Vn

Percent Accuracy, %A

Inlet/OQutlet temperdtures

In{zlal

“After S minutes
After 10 minutes
Final

Avg. t.mperature, td

ire, ©

Orifice man. rdg., delta H

Bar.

pressure, P

bar

Ambient temperature, t,

Pump

vacuuo in.

vm(std)'

DCM cal.

facror, Y
9 [ C

*yz(std) (M)

ft
ft

ft

°r/%c
Hg

£:3

Phone:

__Orifice No.RARC 3

Run Nu=bder

Exarple L 2 3
96¢.461  394.579 351.70/ 352845
9:6.602 337.S00 344 57} 35/.70/
_9.859 7.077 q122 74y
1C:'¢8 13 /72 75175 77/ 72¢
e e 24 1 757
112789 &l 74 787727 19 [2%8
99.3/559.3 74295342 Jb-b/536b 779437
15.0 /5.0 (5o /S_©
_1.35 .45 bS5 &85
_29.75 28.75 9.5 28. 75
74233 Tl 2y u 6 I244 16 1RY
_18.8 2]-° /.0 RO
9.2815 b.72] 4334 ¢-14/
1.0553 9189 997 318
0.3523

*If you calculate dry gas volume in English Units, use the conversion faczor of
0.02832 m3/ft3 to obtain the volume in me:ric units.

Data Shcet



METRIC FLOW DEVICE CA TION SH

Pbar + Delta H
Eq. 8-1 Vm(std) = VmY 13.6
Pstd

( Pbar + Delta H)
VmxY x 528 x 13.6

Run #1 Vm.std)'

Tm 29.92
Vm(stdj' = _6—°7j>__(_-7789>(-93@@962>
Vmistd) = 6.7/ ft’ (round to 3 decimals)

(.0 9782924 D 96)

134 #t°

Run #2 Vm(std)'

vm(std)’

Run #3  Vm(sid)' = Q‘I-IH‘DC-‘HQ‘}X 982 (362

m(std) = &.7Y | #’
Vstd(M) = ™™ Run #1 + ™9 Run #2 + "™ Run #3
3
—e— - Vstd(M) = L-732 ft’

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

(To Be Completed By Auditor)

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

%A = x 100

%A = %
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RESULTS OF THE
COMPLIANCE DEMONSTRATION
OF THE #19 BATTERY COMBUSTION STACK

APPENDIX C

FIELD DATA SHEETS FOR PARTICULATE MATTER EMISSIONS
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RNCHLA DUDEA B AR AECTARCULAA STAZKS 08 BICTY

]
T

’
® ——y- I

.
T—
L

)

STACK MANETER >4 @ Dt )

)

NNV BVNER OF TAAVEASE POINTE
| ]
T
'.___.

—

(1.1
“PRON POIIT OF ABY TYPE 6F DISTURBANCE. - 7
9e, [XPARNOR, CONTRACTION, ITC) STACH MAMCTIR *L R TO RN @ (13- 20
° e | | 1 | | |
v 3 [] ' s 1 ] ] ]
OUCT ABETEAS DOWRSTREAN FAOM FLOW DISTURDANCE” BWTANCE B
DUCT SLAMETERS UPSTREAM FROM FLOW DTUABARCE (DSTANCE A}
[ 13 15 7] 2
b T T T T T 1 I
MENTR SVNGEA 1§ FOR RECTARSULAR STACKS SR SWLTS
T‘?u-un
o A -
O
i f -+ -~
g
DITURSANSS
3 \§
! . - —
" STACK MAMETER D481 = (00 in
- tnp ]
STACK wmmn-u-nm.m-uu)
'] I l 1 l L 1 1
2 3 s ' ‘ ] ' [ s
SUCT BIAMETERS DOWNSTREAM FAOM FLOW DISTURSANCE (NSTANCE B
TABLE 1-2. LOCATION OF TRAVERSE POINTS IN CIRCULAR STACKS
(Percent of stack diametsr from e well 10 raverse pomt)
Number of raverse ponts on 3 AMEIEr—
Traverse pomt number on a dameter
F 4 [ ] ] 10 12 14 11 19 20 2 2
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USS CLAIRTON WORKS
RESULTS OF THE
COMPLIANCE DEMONSTRATION
OF THE #19 BATTERY COMBUSTION STACK

APPENDIX D
PARTICULATE MATTER EMISSIONS CALCULATIONS

iKEYSTONE
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KEYSTONE ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS
#19 BATTERY
COMBUSTION STACK

DATE: .......11-14-90
CHARGE #: ...150-601050
TEST #: .....CLR-19CS-1

1. EMISSION RESULTS

PARAMETER

GR/SCFD LB/HR

PARTICULATE .00830 5.25161

2. STACK CONDITIONS
FLOW (ACFM) 153100.

(SCFM) 84173.

MOISTURE CONTENT (%) 12.33
STACK TEMPERATURE (F) 493.2

3. SAMPLING CONDITIONS
SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 48.783
PERCENT ISOKINETIC 103.55



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS

#19 BATTERY COMBUSTION STACK
CLR-19CS-1 11-14-90

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
66.2A 833.0 35.301 .045 .76 .76 50. 47. 4.0 522. 16.6
46.5A .045 .76 .76 56. 49, 4.0 537. 16.7
33.0A .020 .33 .33 56. 49. 3.0 487. 10.8
22.0A .025 .41 .41 56. 49. 3.0 492. 12.2
12.5A .020 .33 .33 56. 50. 3.0 491. 10.9
4.0A 903.0 46.407 .010 .17 .17 56. 50. 2.5 480. 7.6
66.2B 907.0 46.407 .025 .41 .41 56. 52, 3.0 497. 12.2
46.5B .030 .50 .50 60. 53, 3.5 502. 13.4
33.0B .030 .50 .50 60. 53. 3.5 508. 13.4
22.0B . 025 .41 .41 60. 53, 3.0 509. - 12.3
12.5B .020 .33 .33 60. 53. 3.0 490. 10.9
4.0B 937.0 56.898 .015 .25 .25 59. 54. 2.5 483. 9.4
66.2C 941.0 56.898 .030 .50 .50 61. 57. 3.5 479. 13.2
46.5C .035 .60 .60 64. 57, 3.5 485. 14.3
33.0C .035 .60 .60 65, 57, 3.5 457. 14.1
22.0C .035 .60 .60 66. 58. 3.5 457. 14.1
12.5C .040 .69 .69 66. 59, 4.0 471. 15.2
4.0C 1011.0 68.840 .015 .26 .26 66. 59, 2.5 470. 9.3
66.2D 1020.0 68.840 .035 .60 .60 65. 62, 3.5 512. 14.5
46.5D . 055 .95 .95 70. 62, 5.0 515. 18.3
33.0D .055 .95 .95 71. 62. 5.0 516. 18.3
22.0D .055 .95 .95 72. 62. 5.0 534. 18.4
12.5D .035 .61 .61 71. 62. 4.0 474. 14.2
4.0D 1050.0 83.386 .035 .61 .61 70. 63. 4.0 469. 14.2
ORSAT
Co2 4.5 IMPINGER NO. 1 118.0
02 11.5 2 17.6
Cco .0 3 1.8
N 84.0 4 .0
ABSORBED H20 8.1
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 2.047 10-05-90 INITIAL LT 0.02CFM 5.5
METER 0.9989 10-05-90 FINAL LT 0.02CFM 5.0
PITOT 0.84 11-12-90
CONTROL BOX NO. PROBE NO. 10-2 NOZZLE NO. 56

D-3



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS

#19 BATTERY COMBUSTION STACK
CLR-19CS-1 11-14-90

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG..oveveenonnnn R 29.80
B. AVG. DELTA H (IN H20)...... Ceeann e e .54
C. METER PRESSURE (IN. HG.)uvuvvrennrnneneenennns 29.84
D. STATIC PRESSURE (IN. H20)....... et -1.40
E. STATIC PRESSURE (IN. HG.)euvevroenoenennennns .. -.103
F. STACK PRESSURE (IN. HG.) (A+E)....... e 29.70
G. STACK DIAMETER (IN.) . eueuneneeneeneneeneanenns 186.00
H. STACK AREA (SQ. FT.)eveernenennennns e 188.69
NOZZLE DIAMETER.....0.... e e .4290
I. NOZZLE AREA (SQ. FT.)uuurueeneeneneeneoneenans .001004
J. AVG. STACK TEMP (DEG. R.)evvevenenennnn e 953.2
K. AVG. METER TEMP (DEG. R.)sevvueveneeneenenonnns 518.8
L. CONDENSATE VOL. (ML) .vvuvuvuenenn et 137.4
M. ABSORBED H20 (ML) .. vevenennnnn. e 8.1
N. TOTAL H20 (ML)....... e e 145.5
O. METERED GAS (CF).vvevevnn. ettt 48.085
P. GAS METER CORRECTION.....uvveuerenennans e .9989
Q. CORRECTED METERED GAS (CF)uevvueenrnenenonnneens 48.032
R. H20 GAS VOLUME (CF) (0.00267N(K/C)euvuvueveennns 6.755
S. TOTAL SAMPLED VOLUME (CF) (Q+R)eveeveucenn. .o 54.787
T. PERCENT H20 (100R/S) .. ecevvesn. et 12.33
THEORETICAL MAXIMUM........... e e . 100.00
PERCENT WATER USED. .+ v venenenennnnns et . 12.33
U. SCFD GAS SAMPLED (528%Q%*C/(29.9%K))....... cen 48.783
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 . 045 X .8767 X 44.0 = 1.74
co .000 X .8767 X 28.0 = .00
02 .115 X .8767 X 32.0 = 3.23
N2 .840 X .8767 X 28.2 = 20.77
H20 X T/100= .1233 X 18.0 = 2.22
MOLECULAR
WEIGHT OF
STACK GAS = 27.95
W. PITOT CORRECTION....:eveueunsnn. e .. .840
X. AVERAGE CORRECTED VELOCITY (FPS).vevevenrnnnnn. 13.52
[85.49*W*SQRT( (J*DELTA P)/ (V*F) }]
Y. AVG. FLOW RATE (CFM) (X*H*60) o v vevrenennnn. .. 153100.
Z. STACK FLOW RATE (SCFM) (528%Y/J*F/29.92)...... 84173.
STACK FLOW RATE (DRY) e e v v vvreneencnncnnnnnenn. 73795.
AA. SAMPLE TIME (SEC) etuvuvvrrneeneneensenennannnns 7200.
BB. PERCENT ISOKINETIC. . ' eursnnenenensonenenannnnsn 103.55

(T*100%U*29.92) / (528*X*AA*I*F* (1-T/100))
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KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS
#19 BATTERY

COMBUSTION STACK

CLR-19CS-1 11-14-90
CYCLONE MATL.ON INSOL.MATL. SOL.MATL.
PARAMETER WT. (G) FILTER(G) IN PROBE(G) IN PROBE(G)
PARTICULATE .00000 .01890 .00000 00740
INSOL.MATL. SOLUBLE MATL.
PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00000 . 00000
PARTICULATE .02630
ALL MATLS. .02630
PARAMETER GR/SCFD LB/HR
PARTICULATE .00830 5.25161
Emission rates are based on EPA Method 5.



KEYSTONE ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS
#19 BATTERY
COMBUSTION STACK

DATE: .......11-14-90
CHARGE #: ...150-601050
TEST #: ..... CLR-19CS-2
1. EMISSION RESULTS
PARAMETER GR/SCFD LB/HR
PARTICULATE .00756 4.85624
2. STACK CONDITIONS
FLOW (ACFM) 152449.
(SCFM) 84936.
MOISTURE CONTENT (%) 11.82
STACK TEMPERATURE (F) 480.6
3. SAMPLING CONDITIONS
SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 49.472
PERCENT ISOKINETIC 102.51



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS

#19 BATTERY COMBUSTION STACK
CLR-19CS~-2 11-14-90

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 1IN.H20 REQ ACT IN OUT IN.HG. DEG FFT/SEC
66.2D 1101.0 83.630 .055 .98 .98 69. 65. 3.0 456. 17.7
46.5D . 055 .98 .98 74. 66. 3.0 506. 18.2
33.0D .040 .71 .71 74. 67. 2.5 486. 15.3
22.0D .050 .89 .89 75. 67. 3.0 497. 17.3
12.5D . 045 .80 .80 76. 67. 3.0 503. 16.4
4.0D 1131.0 98.355 .020 .36 .36 74. 67. 1.5 487. 10.9
66.2C 1134.0 98.355 .030 .53 .53 73. 68. 2.0 470. 13.2
46.5C .030 .53 .53 76. 69. 2.0 478. 13.2
33.0C .035 .62 .62 77. 70. 2.0 446. 14.0
22.0C .035 .62 .62 77. 71. 2.0 449. - 14.1
12.5C .045 .83 .83 78. 71. 3.0 452. 16.0
4.0C 1204.0 110.882 .015 .28 .28 78. 71. 1.5 451. 9.2
66.2B 1207.0 110.882 .045 .83 .83 77. 72. 3.0 477. 16.2
46.5B .035 .64 .64 81. 74. 2.5 483. 14.3
33.0B .035 .64 .64 81. 74. 2.5 489. 14.4
22.0B .025 .46 .46 80. 74. 2.0 495. 12.2
12.5B .025 .46 .46 79. 73. 2.0 488. 12.1
4.0B 1237.0 123.600 .025 .46 .46 78. 72. 2.0 486. 12.1
66.2A 1243.0 123.600 .025 .46 .46 75. 72. 2.0 485. 12.1
46.5A .025 .46 .46 77. 72. 2.0 490. 12.2
33.0A .020 .37 .37 77. 71. 2.0 492. 10.9
22.0A .020 .37 .37 77. 171. 2.0 498. 10.9
12.5A .020 .37 .37 77. 70. 2.0 489. 10.9
4.0A 1313.0 133.753 .015 .28 .28 76. 70. 1.5 482. 9.4
ORSAT
co2 4.0 IMPINGER NO. 1 110.3
02 10.5 2 19.7
Cco .0 3 2.1
N 85.5 4 .0
ABSORBED H20 8.5
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 2.047 10-05-90 INITIAL LT 0.02CFM 5.0
METER 0.9989 10-05-90 FINAL LT 0.02CFM 3.0
PITOT 0.84 11-12-90
CONTROL BOX NO. 1 PROBE NO. 10-1 NOZZLE NO. 50

D-7



COMPONENT

co2
Co
02
N2
H20

Y. AVG. FLOW RATE (CFM)
Z. STACK FLOW RATE (SCFM)
STACK FLOW RATE (DRY)..

AA.
BB.

KEYSTONE ENVIRONMENTAL RESOURCES, INC
AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS
#19 BATTERY
CLR-19CS=-2

STACK SAMPLING CALCULATIONS
BAROMETRIC PRESSURE IN. HG.....
AVG. DELTA H (IN H20)....00... .

METER PRESSURE (IN

. HG.) e vvnnn

STATIC PRESSURE (IN. H20)......
STATIC PRESSURE (IN. HG.)......
c HG.) (A+E) e v e vunnnnnenn.

STACK PRESSURE (IN
STACK DIAMETER (IN
STACK AREA (SQ. FT
NOZZLE DIAMETER...

S R

I

NOZZLE AREA (SQ. FT.)evevuvnnn.
AVG. STACK TEMP (DEG. R.)......
AVG. METER TEMP (DEG. R.)......
CONDENSATE VOL. (ML) ...vevon...

ABSORBED H20 (ML) .
TOTAL H20 (ML)....
METERED GAS (CF)..

L A L Y I N I I ) o o e

GAS METER CORRECTION...:¢eeve..
CORRECTED METERED GAS (CF)......

H20 GAS VOLUME (CF

) (0.00267N(K/C)..
TOTAL SAMPLED VOLUME (CF) (Q+R)
PERCENT H20 (100R/S).eecvsceconennns
THEORETICAL MAXIMUM. et vuvvnennnennoennannnens
PERCENT WATER USED. .t vuvvreennrnnacennannsn ..
SCFD GAS SAMPLED (528*Q*C/(29.9%K)).

MOLECULAR WEIGHT OF STACK GAS

ORSAT-DRY
VOL.PCT. /100

X

.040 X
.000 X
.105 X
.855 X
X

MOISTURE
CORRECTION
(1-T/100)

.8818
.8818
.8818
.8818
T/100= .1182

COMBUSTION STACK
11-14-90

MOLECULAR

X WEIGHT
X 44.0

X 28.0

X 32.0

X 28.2

X 18.0
MOLECULAR
WEIGHT OF
STACK GAS

PITOT CORRECTION. .. svevunrenenenensnenennnennns
X. AVERAGE CORRECTED VELOCITY (FPS)
[85.49*W*SQRT( (J*DELTA P)/(V*F)}]

(X*H*60) .

® ® 000000000000

(528*Y/J*F/29.92).....

SAMPLE TIME (SEC) vt vveveneenenoeneenennnnnns

PERCENT ISOKINETIC

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

D-8

29.80
.58
29.84
-1.40
-.103
29.70
186.00
188.69
.4310
.001013
940.6
533.3
132.1
8.5
140.6
50.123
.9989
50.068
6.709
56.777
11.82
100.00
11.82
49.472

WEIGHT
PER MOLE

1.55
.00
2.96
21.26
2.13

= 27.90

.840
13.47

152449.
84936.
74900.

7200.
102.51



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS
#19 BATTERY COMBUSTION STACK
CLR-19CS-2 11-14-90

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

PARTICULATE .00000 .01610 . 00000 .00820

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00000 .00000
PARTICULATE .02430
ALL MATLS. .02430
PARAMETER GR/SCFD LB/HR
PARTICULATE .00756 4.85624

Emission rates are based on EPA Method 5.



KEYSTONE ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

USX CLARTON COKE WORKS
#19 BATTERY
COMBUSTION STACK

DATE: .......11-14-90
CHARGE #: ...150-601050
TEST #: .....CLR-19CS-3

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

PARTICULATE .02167 13.84555

2. STACK CONDITIONS
FLOW (ACFM) 154290.

(SCFM) 84613.

MOISTURE CONTENT (%) 11.89
STACK TEMPERATURE (F) 495.6

3. SAMPLING CONDITIONS
SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 49.112
PERCENT ISOKINETIC 103.20



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USX CLARTON COKE WORKS

#19 BATTERY COMBUSTION STACK
CLR-19CS-3 11-14-90

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
66.2A 1318.0 133.900 .030 .54 .54 75. 72. 3.5 494. 13.3
46.5A .020 .36 .36 78. 73. 2.5 512. 11.0
33.0A .020 .36 .36 79. 73. 2.5 513. 11.0
22.0A .025 .45 .45 80. 74. 3.0 506. 12.2
12.5A .020 .36 .36 80. 74. 2.5 492. 10.9
4,0A 1348.0 143.852 .010 .18 .18 80. 74. 1.5 483. 7.7
66.2B 1350.0 143.852 .035 .62 .62 80. 76. 3.5 493. 14.4
46.5B .030 .54 .54 82. 76. 3.0 502. 13.4
33.0B .036 .63 .63 83. 76. 3.5 514. 14.8
22.0B .035 .63 .63 83. 76. 3.5 521. - 14.6
12.5B .035 .63 .63 83. 76, 3.5 483. 14.3
4.0B 1420.0 156.4924 .020 .36 .36 81. 76. 2.5 472. 10.8
66.2C 1423.0 156.494 .030 .54 .54 81. 77. 3.0 487. 13.3
46.5C .030 .54 .54 82. 77. 3.0 491. 13.3
33.0C .040 .72 .72 82. 76. 4.0 481. 15.3
22.0C .040 .72 .72 82. 75. 4.0 481. 15.3
12.5C .035 .63 .63 81. 75. 4.0 480. 14.3
4.0C 1453.0 169.240 .020 .36 .36 79. 73. 2.0 473. 10.8
66.2D 1455.0 169.240 .035 .63 .63 78. 73. 3.5 501. 14.5
46.5D . 045 .81 .81 80. 73. 4.5 516. 16.5
33.0D . 045 .81 .81 80C. 74. 4.5 516. 16.5
22.0D . 045 .81 .81 82. 74. 4.5 495. 16.3
12.5D . 045 .81 .81 82. 75. 4.5 500. 16.4
4.0D 1525.0 184.065 .045 .81 .81 83. 75. 4.5 489. 16.3
ORSAT
co2 4.0 IMPINGER NO. 1 110.3
02 12.0 2 14.0
Cco .0 3 1.2
N 84.0 4 .0
ABSORBED H20 15.1
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 2.047 10-05-90 INITIAL LT 0.02CFM 4.0
METER 0.9989 10-05-90 FINAL LT 0.02CFM 5.0
PITOT 0.84 11-12-90
CONTROL BOX NO. 1 PROBE NO. 10-2 NOZZLE NO. 56



KEYSTONE ENVIRONMENTAL RESOURCES,
AIR QUALITY ENGINEERING

USX CLARTON COKE WORKS
#19 BATTERY
CLR-19CS-3

STACK SAMPLING CALCULATIONS

INC.

COMBUSTION STACK
11-14-90

A. BAROMETRIC PRESSURE IN. HG.vvvveenoononncosens
B. AVG. DELTA H (IN H20)eueesococoonnononnnnanonns
C. METER PRESSURE (IN. HG.).uveveeoonrornnnaansnse
D. STATIC PRESSURE (IN. H20)........ e eeeaeaaean
E. STATIC PRESSURE (IN. HG.)eceeeoooasnsanannsons
F. STACK PRESSURE (IN. HG.) (A+E)..ceecenccen cee
G. STACK DIAMETER (IN.)cvevevcoocosensonocnns .
H. STACK AREA (SQ. FT.)eveeeuscncnonsanannnanesss
NOZZLE DIAMETER.....cc... et eeneteeeeaaaae ..
I. NOZZLE AREA (SQ. FT.)eevveconns e e
J. AVG. STACK TEMP (DEG. R.)...... e,
K. AVG. METER TEMP (DEG. R.)ecececocnconcnanaanns
L. CONDENSATE VOL. (ML)..... e e .
M. ABSORBED H20 (ML).:ceeeoeon et eeeeeaeeaeeaan ..
N. TOTAL H20 (ML) .veeeeoevoncocososaoannnnns e
O. METERED GAS (CF).vvvececoncnnnnns e
P. GAS METER CORRECTION....eecececcoseosonsonanns
Q. CORRECTED METERED GAS (CF)evvevennencnnnnnnnss
R. H20 GAS VOLUME (CF) (0.00267N(K/C).ceeenrernns
S. TOTAL SAMPLED VOLUME (CF) (Q+R).uvevcuccoacens
T. PERCENT H20 (100R/S).sceccccsoraosccananonans
THEORETICAL MAXIMUM........ et eeeeeaeeeeeaaae
PERCENT WATER USED..evvreecncnceooaconcoenannns
U. SCFD GAS SAMPLED (528%Q*C/(29.9%K)).ueeeeunnnn
v. MOLECULAR WEIGHT OF STACK GAS
MOISTURE
ORSAT-DRY CORRECTION MOLECULAR
COMPONENT VOL.PCT./100 X  (1-T/100) X WEIGHT
co2 . 040 X .8811 X 44.0
co .000 X .8811 X 28.0
02 .120 X .8811 X 32.0
N2 .840 X .8811 X 28.2
H20 X T/100= .1189 X 18.0
MOLECULAR
WEIGHT OF
STACK GAS
W. PITOT CORRECTION. . :eeevensoasessnssnsnnconnnens
X. AVERAGE CORRECTED VELOCITY (FPS).eevevecoconnns
[85.49*W*SQRT{ (J*DELTA P)/ (V*F)}]
Y. AVG. FLOW RATE (CFM) (X*H*60) v ereensooncoens
7. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)......
STACK FLOW RATE (DRY)..... et reseseeeeeaeeaas
AA. SAMPLE TIME (SEC).vvecevsocsnnes e
BB. PERCENT ISOKINETIC...:eveeoeesososncaosananons

| T I

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

D-12

29.80
.58
29.84
-1.40
-.103
29.70
186.00
188.69
.4290
.001004
955.6
537.7
125.5
15.1
140.6
50.165
.9989
50.110
6.764
56.874
11.89
100.00
11.89
49.112

WEIGHT
PER MOLE

1.55
.00
3.38
20.87
2.14

27.95

.840
13.63

154290.
84613.
74550.

7200.
103.20



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USX CLARTON COKE WORKS
#19 BATTERY COMBUSTION STACK
CLR-19CS-3 11-14-90

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

PARTICULATE .00000 .04330 .00000 .02580

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00000 .00000
PARTICULATE .06910
ALL MATLS. .06910
PARAMETER GR/SCFD LB/HR
PARTICULATE .02167 13.84555

Emission rates are based on EPA Method 5.



USS CLAIRTON WORKS
RESULTS OF THE
COMPLIANCE DEMONSTRATION
OF THE #19 BATTERY COMBUSTION STACK

APPENDIX E
FIELD DATA SHEETS FOR VISIBLE EMISSIONS

<KEYST9NE



oBsERVER: o Q1@ (X

- - — —

DATE:, M~ VNS C:\ (&)

K]

[y

reILETY: S 1A EON

END TINE:Q'RY
DBSERVATION POINT:

SOURCE
nstamce:_ 300
DIRECTION FROM: S
HEIBHT: ___ 200!

WIND:
sPEED: o oY
DIRECTION: o udn

TOTAL No. OF READINGS: O _

No. READINGS )= 201 &)

MNo. READINGS ‘= 601 O

CREw:

VISIBLE EMISSIONS OBSERVATIONS FORM

3
13 Sback Test

-——— ’——.‘- /—;-—~~_-
0 — 30
tf—1 {1~ .15 R R e
2-——_’-—/\ 2’-‘——\\
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Il =1 . T B i
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Bl={—}—1 = Bl 7] —|—
H|l—1 =} | Ml — | —— |
15| ~{—| /| T Bl—1 T~
|l —{—1—{ - Kl {1
17l ~— | —{— 47—\,«\‘
wl—{ {71 Bl ~t= I~
Wi~ =1 |- wl—{ "= |~
Xl—{—{ —{— 50—~ —{— | —
Al 1= =i — 51 —{— {—~ | —
yo 3 I el W B 21 —{~{—
[ - P a—
23 | ~ 53 —{ ™ |=
A1 7| { 580 " { ~{ —| —
X1~ " {—1— 51" {—{—=
i | —{— | S84 | —1{ 11—
2171 71— 51— ~1{—{

— | - -, —
28 — 58 — §—
Bl -1 = 59—/’1‘—"—




DBSERVER: 9.0 kel

ez, 1\ 2 1N -0
+

rciLin: 1A cdo 0

SDURCE:

pistance: 200

HEIGHT: 200 .
WIND:
SPEED: omPh

TOTAL No. OF READINGS: -NO
0%

VISIBLE EMISSIONS OBSERVATIONS FORM

#* 10 SHack Test

srzzs=ss
- | I, -

— - ] — wl=|-1-1-

1 Sl -1— |1~ nl{- /- t{-=-1-
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1 S Ml B el gl -1 —1= 1=
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Wl = {—] = 1— M~ | =
0 R Pt Ml e [T il Rl Bl N
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0l 4=l —1— o —{ | —{—
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BSERVER: L )RR

W4 906

’“TE:;
H

racxufrv: A cion

DBSERVATION: START TINE: 1O 23

SOURCE:

DISTANCE: __ A
DIRECTION FROM: S-

HEIBHT: ____ DO .
WIND:

speED: ey
DIRECTION: Qoo

————————

BREATEST omm:___Qfl_Q____
cRew: Foreman: €0l
COMMENTS:

VISIBLE EMISSIONS OBSERVATIONS FORM

19 Shack fes—

' il I il A w{ ™ |—{=|"
T I Rl e ul " |—-{=|=
2= 7~ |~ 1738 I il Ml
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l~l—| "1 gl —{—| |
gl—4{ = - gl | —|— |-
L2 Ml Bl Ml M wi -~ |—{ |
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DBSERVER: 60@«

e, A1~

FacILETY: SR cdon

OBSERVATION: START TIME: \''33

—————--

END TIME:\2 2D
OBSERVATION POINT:

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

No. READINGS »= 201 (D
No. READINES ‘= 601 )
BREATEST OPACITY: ___ Q1>
CREW: _____FOREMAN: R@0))
COMMENTS:

VISIBLE EMISSIONS OBSERVATIONS FORM

-
- z
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Wl =~ = |~ | — =
1 T el el L1 B M —
]~y |- {— @8 | — —
9] | —[— | — wil— |~ —
— | =~ = 1_ 0 |— | — —

2| =i~ —|— i — | — -
2|~ i~ {— 21— { — —
Bl =1 =1~ S{—{— _
241 - —{ - 54 1 — - —_
| T~ — = 547 | T —
%y | =-{ =1 s { — | — —
(i el el il N N{— |- _—
Bl —{—{ 7 I —
Bl ~] ~1 =1 91 T — —




VISIBLE EMISSIONS OBSERVATIONS FORM

DBSERVER: 5 Ve oL

oare: 1) 1A QAo sz | E— )
ol 1= ¥ - -
raciLir:_ G clon ' Bl Rt Bl e 3 - -
T = —|— n - —
DBSERVATION: START TIME: Y237 3 I Pl Bt e 13 - ~
END TINE: V.32 sl (- —1— u ~ -
DBSERVATION POINT: s|l— | — =\ 35 _ _
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SOURCE g~ =11 38 - -
R i P Bl R 19 — ~
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BACKBROUND: Y .. 0|l — {—1" | = 50 - —
______________________________ Al—{=1—1|- st - —
i {— | —1" s~ {— -
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TOTAL No. OF READINGS: L4 O (| =l -1~ 5 { —
No. READINGS )= 200D . Al —|l— 11—~ 57 {— ‘”
No. READINGS ‘= 601___ OO . B~ —1— - 4 — —
BREATEST OPACITY: ___ O 10D |l —| = =1 59| ~ —




OBSERVER: OV,

UGTE:fN"Ll:\LA 'C:‘ZD

rciLEr: CABielon

OBSERVATION: START TINE: ). 27}

END TIME: Q:33
OBSERVATION POINT:

SOURCE:

pisTance: 3OO

DIRECTION FRON: S B
HEIBHT: __ 7200

WIND:
SPEED: __ Bmpla_

BACKEROUND: __ S\

READING CONDITIONS: G-O0 &

No. READINGS )= 201 3 Y
No. READINGS ‘= 601 O

VISIBLE EMISSIONS OBSERVATIONS FORM
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FacILETY: Q) Arcdon

OBSERVATION: START TIME: 3373

END TINE: A QS
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No. READINGS ‘= 601__Q

BREATEST OPACITY: __ A0

VISIBLE EMISSIONS OBSERVATIONS FORM
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