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ABSTRACT

On June 20, 1990, a compliance test program was conducted for USS Clairton
Works, Clairton, PA, on the #14 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/dscf and 3.31
Ib/hr, respectively. The allowable concentration is 0.015 gr/dscf. Thus, the
emissions from the stack are in compliance. The visible emissions observed from
the stack during the tests were also in compliance.

USX-Clairton
601050-03 DCC#R937 11/90 - il -



1.0 INTRODUCTION

On June 20, 1990, a compliance test program was conducted for USS Clairton
Works, Clairton, PA, on the #14 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, Daniel Keller, and
John Shimshock of Keystone, and Richard Casselberry of Environmental Technical
Services (ETS). Keystone and ETS are sister companies under the Chester
Environmental Group. Visible emissions determinations were performed by Jim
McKoy of ETS. All test procedures were witnessed by Phil Lawrence of the
Allegheny County Health Department.
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2.0 METHODOLOGIES

with EPA Method 1. Sampling was conducted through 4 equally spaced ports, with
each traverse point sampled for § minutes. A schematic diagram of the stack and
traverse points is presented in Figure 2-1.

Clean up of the sampling train included a water and acetone rinse of both the front-
half and back-haf components. The water soluble and water insoluble portions of
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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 0.012 grains per dry standard cubic foot
(gr/dscf) and 3.31 pounds per hour (Ib/hr), respectively.

As promulgated by the Amended Mon Valley Consent Decree, Paragraph V.A.(6),
the particulate matter standard for #14 Battery Combustion Stack is 0.015 gr/dscf.
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.

The analytical results of the sulfate determination of the soluble back-half water can
be found in Appendix E. These results have been summarized below:

Sample Concentration Total
Test # Volume (ml) (mg/L) Sulfate (mg)
1 750 315 23.6
2 890 40.8 36.4
3 880 51.9 45.6

USX-Clairton I:N(wgmnnl. RESOU ICNIS.’IE
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USS CLAIRTON WORKS

PARTICULATE MATTER EMISSIONS DATA

TEST
#1

0.012
3.00

68016
35663

15.08

517

120
75.521

96.80

CLAIRTON, PA
TABLE 3-1

TEST
#2

0.016
4.52

73645
38666

15.16

516

120
83.939

99.32

TEST

0.009
241

66674
35292

13.58

508

120

77.739

98.94

AVERAGE

0.012
3.31

69445
36540

14.61

514



Copies of the field data sheets for the visible emissions determinations can be found
in Appendix F. All visible emissions observed during the three tests were less than
or equal to 15% opacity. 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. Thus, the emissions are in
compliance.

USX-Clairton KEYSTON E
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RESULTS OF THE
COMPLIANCE DEMONSTRATION
OF THE NUMBER 14 BATTERY COMBUSTION STACK

APPENDIX B
PRE-TEST AND POST-TEST
CALIBRATION AND AUDIT RESULTS
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GEOMETRIC PITOT CALIBRATION
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GEOMETRIC PITOT CALIBRATION
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GEOMETRIC PITOT CALIBRATION
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CONTROL BOX CALIBRATION

THREE POINT CALIBRATION

BOX NO. 1
DATE 6-12-90
BP 29.1
OPERATOR TIM
WET TEST METER DRY TEST METER ’ METER ORIFICE
TIME TEMP VOLUME PRESSURE TEMP IN TEMP OUT TEMP AVG ORIFICE VOLUME CORRECT COEIFFICE
T v P T T T P v Y H
START v " 0?000 ! 29.100 A ° o 3.50 464.200
HALF 78.0 94.0 $2.0 93.0
sSTOP 11.50 5.000 469.118
CALCULATION 11.50 538.0 5.057 29.10 553.0 29.14 4.918 1.0555 1.475
START 0.000 29.10 1.00 470.000
HALF 78.0 98.0 91.0 94.5
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 99.0 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

POST TEST

BOX NO. 1
DATE 6-25-90
BP 28.94
OPERATOR DRK
WET TEST METER DRY TEST METER METER ORIFICE
TIME TEMP VOLUME PRESSURE TEMP IN TEMP OUT TEMP AVG ORIFICE VOLUME  CORRECT COEIFFICE
T" V" Pu T[ To TA PD VD Y H
0.000 28.94 ?.00 88.800
82.0 95.0 87.0 91.0
8.88 5.000 93.752
8.88 542.0 5.057 28.94 551.0 29.01 4.952 1.0354 1.801
0.000 28.94 1.00 94.000
81.0 98.0 90.0 94.0
8.87 5.000 99.095
8.87 541.0 5.057 28.94 554.0 29.01 5.095 1.0137 1.781
0.000 28.94 1.00 99.300
81.0 100.0 91.0 95.5
8.88 5.000 104.418
8.88 541.0 5.057 28.94 555.5 29.01 5.118 1.0119 1.780

1.0203 1.787

3.10% -12.01%



MAGNAHELIC CALIBRAATION

4.00
3.00
2.00
1.00
0.50

LEAK RATE
-0.001

PYROMETER

DATE
OPERATOR

mv ingut
F
0.18
0.40
0.84
1.29
1.74
2.66
3.82
6.09
8.3

DATE 6-25-90
OPERATOR DRK
P 0-10 P 0-.5 ]
MAGNEHILIC MANOMETER MAGNEHILIC MANOMETER MAGNEHILIC MANOMETER
0.50 0.50 0.50 0.50 4.00
1.00 1.00 0.40 0.40 3.00
2.00 2.00 0.30 0.30 2.00
4.00 4.00 0.20 0.20 1.00
6.00 6.00 0.10 0.10 0.50
8.00 8.00
LEAK CHECK
DATE 6-25-90
OPERATOR DRK
START CF  STOP CF VoL TIME
DRY 576.760 576.960 0.200 10.000
WET 0.000 0.190 0.190
PYROMETER CALIBRATION
DATE 04-28-88
OPERATOR AGL
mw input gemp o temp rdg
F F
0.18 40 40.0
0.40 50 50.0
0.84 70 70.0
1.29 90 90.0
1.74 110 110.0
2.66 150 150.0
3.8 200 200.0
6.09 300 301.0
8.31 400 400.0
10.57 500 500.0

10.57

B-8

CHECK
6-25-90
DRK
temp temp rdg
F
40 40.0
50 50.0
70 70.0
90 90.0
110  110.0
150  150.0
200  200.0
301 300.0
400  400.0
500 500.0
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_ Tratn 1D ﬁ_o;q

Type of Meter Box“mp’j_@p"__ Type of P“'"P‘DL.A‘OH.[Lﬁ.Lf.\._

Final reading

Initial reading

Difference, V
n

Percent Accuracy, iA

Inlet/Outlet tenperalures

Infztal

‘After S minutes

After 10 minutes
Final

Avg. t.mpecrature, td

Tine, ©

Orifice man. rdg., delta

Bar.

pressure, P

=

bar

Ambient temperature, t,

Pump vacuum in.

vn(std)'

DCM cal.

factor, Y
¢

*Va{std) (M)

*1f you calculate dry gas
0.02832 m3/ft3 to obtain the volume

F/ R

min

°§/°c
Hg

ft

Lo ‘ .S K:_/éi;)ﬁlé‘¥;£=i
DoM €l Factor, Y_LQaso_ Orifice \OBEPL"s

rove: GAT- 24

Run Nu~ber

Data Shcet

B-9

voluse in English Units, use the conversion factor
in metric units.

Exacple L 2 3

.61 33971 3l i 32X
6:6.602 Fy0.500  357.400 3&3 o0
_9.859 .31l 2233 _ 135

’

oo am RIR RE
i HE uE s
9935593 NS L1454 511517
150 /5.9 W0 _0
138 y51 s LS
295 2943 2913 2340
33 P13 3 _2Wl12F _2A1AR
18.8 S0 _19a_ 120
9.1815 -
BRI -

0.261¢



(J'l'ap

Cex |
YOLUMETRIC FLOW DEVICE CALCULATION SHEET
. Pbar + Delta H
Eq. 8-1 Vm(std) = VmY ( Tgtg> ( 136 >
Tm Pstd
( Pbar + Delta H)
Run #1 vm(std)’ = VmxYx 528 x 13.6
m 29.92
Vmistd)' = (7-3///) (/-OBIC) (-’7"7‘/3)\/-775/)
Vm(std)' = _2.09/ f* (round to 3 decimals)

Run #2 vm(sta)’

N, 353)//- 0350,) /.?L/Zj)/ ’7‘7_)'/)
2. 090 #®

vm(std)’

Run #3  Vmsidy = (2 3£ f/ ) [/-0250) / %Jj/) KQHJ
vmstdy = _2.0727 ft

VsidM) = ™ Run #1 + ™™ Run #2 + ™™ Run #3

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

(To Be Compieted By Auditor)

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

%A = x 100

%A =




e K¢¥$+QQ§ Eqy.  Ras

DG

Final reading ' £t3
Initial reading fc3
Difference, Vn ft3
Percent Accuracy, 2A
Inlet/Outlet temperdtures

Inftial °F.

‘After 5 minutes

After 10 minutes

Final

Avg. tomperature, td °F/°R
Tine, © nin
Orifice man. rdg., delta H
Bar. pressure, Pbar
Ambient temperature, t, °8/%
Pump _vacuum' in. Hg
Va(std)' £c’
DGM cal. factor, Yc

ﬁln(n:d) M) -5

#If you calculate dry gas volume in English Units,

Phone:_ 425-9%/

eme T A et wpuny

..... BAfews
Run Number
Example L 2. 3
966461 114340 21,315 L2857
946.602 107 oo l14.Hoo 121400
9859 _Z04p L3725 _b9IS
v G sde 41T
T e e
99.3/559.390k AS0e &% fads 10955
15.0 [§.0 _|S.0 6.0
_1.35 20 10 L 20
2975 2¢qq 28494 28,94
74/23.3 74 1233 W fox3 24 123
18.8 9.0 9.0 ]
9.2815 e
1.0593
"10.2629

use the conversion factor

0.02832 m3/ft3 to obtain the volume in metric units.

Data Shcet

B-11



Pox &1 Box |

METRI w A TION SH

: Pbar + Detta H
Eq. 8-1 Vm(std) = VmY (Ingg) ( 136
m

Pstd
Pbar + Delta H )
Run #1 vm(std)’ = VmxY x 528 x 13.6
Tm 29.92
vmistd) = (2,040 (1.0519) (1580 (1¢%0)
vmistd = _L, 982 #* (round to 3 decimals)

(¥.975) (1.ogi9) (Ie0”) (9498
él 3 I f?

Run #2 vm(std)'

vm(std)'

Run #3  Vm(std)' = C.9229900519) C. 7591) (7é7Q)
vm(std)' = _&- 3}‘7 ft

vstdM) = "¢ Ryn #1 + ™™ Ryn #2 + ™™ Ryn #3

3

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

(To Be Completed By Auditor)

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

%A = x 100

%A = %




USS CLAIRTON WORKS
RESULTS OF THE
COMPLIANCE DEMONSTRATION
OF THE NUMBER 14 BATTERY COMBUSTION STACK

APPENDIX C
FIELD DATA SHEETS
FOR PARTICULATE MATTER EMISSIONS
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USS CLAIRTON WORKS
RESULTS OF THE
COMPLIANCE DEMONSTRATION
OF THE NUMBER 14 BATTERY COMBUSTION STACK

APPENDIX D
PARTICULATE MATTER
EMISSIONS CALCULATIONS
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AIR QUALITY ENGINEERING
USX CLAIRTON COKE WORKS
COMBUSTION
STACK 14
DATE: .......6/20/90

CHARGE #: ...150-601050
TEST #: .....CLR-CS14-1

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

2. STACK CONDITIONS

FLOW (ACFM) 68016.

(SCFM) 35663.
MOISTURE CONTENT (%) 15.08
STACK TEMPERATURE (F) 517.1

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 75.521
PERCENT ISOKINETIC 96.80

D=2



AIR QUALITY ENGINEERING
USX CLAIRTON COKE WORKS

COMBUSTION STACK 14
CLR-CS14-1 6/20/90

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
42.7A 850.0 638.020 .040 1.46 1.46 68. 63. 6.0 516. 15.9
30.0 . 035 1.27 1.27 75. 66. 6.0 522. 14.9
21.3 .035 1.27 1.27 79. 68. 6.0 527. 14.9
14.2 .035 1.30 1.30 82. 71. 6.0 531. 15.0
8.0 .035 1.30 1.30 83. 72. 6.0 494. 14.7
2.6A 920.0 656.960 .035 1.30 1.30 85. 74. 6.0 490. 14.6
47.2B 923.0 656.960 .040 1.48 1.48 84. 76. 6.0 520. 15.9
30.0 .040 1.51 1.51 87. 177. 6.0 533. 16.0
21.3 .035 1.32 1.32 89. 79. 6.0 538. 15.0
14.2 .030 1.13 1.13 89. 79. 5.0 544. 13.9
8.0 .030 1.13 1.13 90. 80. 5.0 490. 13.6
2.6B 953.0 675.535 .020 .76 .76 90. 81. 4.0 482. 11.0
42.7C 957.0 675.535 .035 1.32 1.32 86. 8l. 6.0 515. 14.8
30.0 .040 1.53 1.53 91. 81. 6.0 538. 16.0
21.3 .035 1.34 1.34 091. 82. 6.0 535. 15.0
14.2 .035 1.34 1.34 92. 82. 6.0 538. 15.0
8.0 ’ .030 1.15 1.15 93. 83. 5.0 483. 13.5
2.6C 1027.0 693.655 .010 .38 .38 91. 84. 3.0 480. 7.8
42.7D 1031.0 693.655 .040 1.53 1.53 91. 85. 6.0 524. 15.9
30.0 .040 1.53 1.53 95. 86. 6.0 543. l6.1
21.3 .040 1.52 1.52 96. 86. 6.5 550. 16.1
14.2 . 040 1.52 1.52 97. 87. 6.5 554. 16.2
8.0 .030 1.14 1.14 96. 87. 5.5 483. 13.5
2.6D 1101.0 713.675 .020 .76 .76 96. 87. 4.5 480. 11.0
ORSAT

coz 4.0 IMPINGER NO. 1 215.2

02 10.5 2 45.4

&0) .0 3 5.2

N 85.5 4 .0

ABSORBED H20 18.6

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 0.02CFM 6.5
PITOT 0.84 4-24-90 )
CONTROL BOX NO. 1 PROBE NO. 7-2 NOZZLE NO. 52

D-3



AIR QUALITY ENGINEERING
USX CLAIRTON COKE WORKS

COMBUSTION STACK 14
CLR-CS14-1 6/20/90

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG..overvreonennnnnnss 29.12
B. AVG. DELTA H (IN H20) evuuveuenrneencncnconnnnns 1.26
C. METER PRESSURE (IN. HG.)evverenvononencnnonnns 29.21
D. STATIC PRESSURE (IN. H20)..:uveeeroneeennonnns -1.20
E. STATIC PRESSURE (IN. HG.)uvvveuennooononanonns -.088
F. STACK PRESSURE (IN. HG.) (A+E).vecececncncnonn 29.03
G. STACK DIAMETER (IN.)euveveuruoononenennonennnns 120.00
H. STACK AREA (SQ. FT.)ueuverenenennononnnnonenes 78.54
NOZZLE DIAMETER. .. cveeuennonencnnnnoonannanenns .5560
I. NOZZLE AREA (SQ. FT.)euververeeenoonceanenanees 001686
J. AVG. STACK TEMP (DEG. R.)eveveeoceeococnanonns 977.1
K. AVG. METER TEMP (DEG. R.).vevevencneneencnanns 543.6
L. CONDENSATE VOL. (ML) .uvveuennonanaononenennnns 265.8
M. ABSORBED H20 (ML) .ueveveennoeenananenenenenenns 18.6
N. TOTAL H20 (ML) eeueeuverrnonoeoeoananancnanenenns 284.4
O. METERED GAS (CF).vevevrncnnenonnns et 75.655
P. GAS METER CORRECTION. ..veveeroncoenenencnennns 1.0519
Q. CORRECTED METERED GAS (CF).vveececenencnnnenns 79.581
R. H20 GAS VOLUME (CF) (0.00267N(K/C).veveuvennnn 14.130
S. TOTAL SAMPLED VOLUME (CF) (Q+R)eeveeveveencnocns 93.712
T. PERCENT H20 (100R/S) .ecveeeanensonseoncnnnnens 15.08
THEORETICAL MAXIMUM. .o v veveunnnenrocnnsnnnnnns 100.00
PERCENT WATER USED. vt veveereresenoonncnonneens 15.08
U. SCFD GAS SAMPLED (528%Q%C/(29.9%K))...ueeve... 75.521
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 .8492 X 44.0 = 1.49
co .000 X .8492 X 28.0 = .00
02 .105 X .8492 X 32.0 = 2.85
N2 .855 X .8492 X 28.2 = 20.48
H20 X T/100= .1508 X 18.0 = 2.71
MOLECULAR
WEIGHT OF
STACK GAS = 27.54
W. PITOT CORRECTION..uveueeeuensusocnnoononanonneas .840
X. AVERAGE CORRECTED VELOCITY (FPS).veveececnnanns 14.43
[85.49*W*SQRT( (J*DELTA P)/(V*F) )]
Y. AVG. FLOW RATE (CFM)  (X*H%*60).c.cveceoecvoonns 68016.
Z. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 35663.
STACK FLOW RATE (DRY) v vvevounnnscnoannanennns 30286.
AA. SAMPLE TIME (SEC) evetevovucnnnoococncncennnens 7200.
BB. PERCENT ISOKINETTIC....e0veveunaooocoanacnsncnns 96.80

(TJ*100%U*29.92) / (528*X*AA*I*F*(1-T/100))
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AIR QUALITY ENGINEERING
USX CLAIRTON COKE WORKS

COMBUSTION STACK 14
CLR-CS14-1 6/20/90

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

PARAMETER WT. (G) FILTER(G) IN PROBE(G) IN PROBE(G)
PARTICULATE .00000 .03860 .00000 .01620
INSOL.MATL. SOLUBLE MATL.
PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00190 .00500
PARTICULATE .06170
ALL MATLS. .06170
PARAMETER GR/SCFD LB/HR
PARTICULATE .01156 3.00147

Emission rates are based on the PA method.
The soluble impinger weight is excluded from the calculations



AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS

COMBUSTION
STACK 14
DATE: .......6/20/90
CHARGE #: ...150-601050
TEST #: .....CLR-CS14-2
1. EMISSION RESULTS
PARAMETER GR/SCFD LB/HR
PARTICULATE .01607 4.51929
2. STACK CONDITIONS
FLOW (ACFM) 73645,
(SCFM) 38666.
MOISTURE CONTENT (%) 15.16
STACK TEMPERATURE (F) 515.8

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 83.939
PERCENT ISOKINETIC 99.32



AIR QUALITY ENGINEERING
USX CLAIRTON COKE WORKS

COMBUSTION STACK 14
CLR-CS14-2 6/20/90

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
42.7D 1125.0 713.960 .040 1.52 1.52 97. 91l. 6.0 522. 15.9
30.0 . 040 1.55 1.55 100. 92. 6.0 535. 16.0
21.3 .040 1.55 1.55 100. 92. 6.0 535. 16.0
14.2 .040 1.55 1.55 100. 91l. 6.0 539. 16.0
8.0 . 040 1.55 1.55 101. 91. 6.0 547. 16.1
2.6D 1155.0 735.351 .035 1.36 1.36 101. 92. 5.0 489. 14.6
42.7C 1159.0 735.351 .040 1.55 1.55 97. 91. 6.0 507. 15.8
30.0 . 040 1.58 1.58 101. 92. 6.0 528. 15.9
21.3 . 040 1.58 1.58 101. 93. 6.0 532. 16.0
14.2 .040 1.58 1.58 103. 93. 6.0 536. 16.0
8.0 .040 1.58 1.58 103. 94. 6.0 494. 15.7
2.6C 1229.0 756.657 .025 .98 .98 104. 95. 4.0 488. 12.4
42.7B 1232.0 756.657 .050 1.97 1.97 103. 96. 8.0 520. 17.8
30.0 .050 1.97 1.97 104. 95. 8.0 538. 17.9
21.3 .050 1.94 1.94 104. 95. 8.0 544. 18.0
14.2 . 045 1.75 1.75 105. 95. 7.0 518. 16.8
8.0 . 040 1.65 1.65 105. 96. 6.5 458. 15.4
2.6B 1302.0 779.514 .025 1.04 1.04 104. 96. 4.5 447. 12.1
42.7A 1306.0 779.514 .045 1.76 1.76 104. 97. 7.5 521. 16.9
30.0 .040 1.57 1.57 107. 98. 7.0 531. 16.0
21.3 . 040 1.56 1.56 108. 99. 7.0 533. 16.0
14.2 .030 1.17 1.17 108. 100. 5.0 511. 13.7
8.0 . 025 1.00 1.00 108. 100. 5.0 510. 12.5
2.6A 1336.0 800.364 .040 1.60 1.60 108. 100. 7.5 496. 15.7
ORSAT
co2 4.5 IMPINGER NO. 1 255.8
02 10.3 2 34.3
Cco .0 3 5.1
N 85.3 4 .0
ABSORBED H20 22.8
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 0.02CFM 8.0
PITOT 0.84 4-24-90
CONTROL BOX NO. 1 PROBE NO. 7-1 NOZZLE NO. 52
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A. BAROMETRIC PRESSURE IN.
B. AVG.

AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS
COMBUSTION
CLR-CS14-2

STACK 14

6/20/90

STACK SAMPLING CALCULATIONS

HG..O............'.I..

DELTAH(INHzo)0.-.coooooon.no....ncontn

C. METER PRESSURE (IN. HG.).veeecooooasaannnnsnss
D. STATIC PRESSURE (IN. H20) ceeeeeeoeocoanansasns
E. STATIC PRESSURE (IN. HG.).veveveocoaoonaansnns
F. STACK PRESSURE (IN. HG.) (A+E).cecececcccnsans
G. STACK DIAMETER (IN.)eeveeevcooencnnnaoanananns
H. STACK AREA (SQ. FT.)evuevrovoncecanenaoacananns

NOZZLE DIAMETER. «vveveerororecncnsosascscanoss
I. NOZZLE AREA (SQ. FT.)eeueerenrecenconnnasnaonas
J. AVG. STACK TEMP (DEG. R.).veeveecencoccaoancnns
K. AVG. METER TEMP (DEG. R.)ececevcococaccoonones

L. CONDENSATE VOL.

(ML) e evvenennn

M. ABSORBED H20 (ML) .vvevvecnceennoonncnasoaoccnos
N. TOTAL H20 (ML) . ueevenreneoeonsncaaensncoaassass
O. METERED GAS (CF)eeveececocrnsannasanococnonans
P. GAS METER CORRECTION.....ceeeeoeocanncoacsosces
Q. CORRECTED METERED GAS (CF).vvececcecocncancnns
R. H20 GAS VOLUME (CF) (0.00267N(K/C).cececeveccs
S. TOTAL SAMPLED VOLUME (CF) (Q+R).vceecececocans
T. PERCENT H20 (1OOR/S) euveveveresesncncnasanacnns

THEORETICAL MAXIMUM. .. vvveeeencnnensnancansnne

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

v.
ORSAT-DRY
COMPONENT VOL.PCT./100

coz2 . 045
co .000
02 .102
N2 .853
H20

MOLECULAR WEIGHT OF STACK GAS

MOISTURE
CORRECTION
(1-T/100)

.8484
.8484
.8484
.8484
T/100= .1516

MOLECULAR
X WEIGHT
X 44.0
X 28.0
X 32.0
X 28.2
X 18.0
MOLECULAR
WEIGHT OF
STACK GAS

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

(X¥H¥60) oo venvevoonnanns

Y. AVG.

FLOW RATE (CFM)
Z. STACK FLOW RATE (SCFM)

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

STACK FLOW RATE (DRY) e e vveeveeoncnccesasncosaaes
AA. SAMPLE TIME (SEC) et eveveerecncoonasocccnonscos
BB. PERCENT ISOKINETIC...:eueveecoconcocoasososens
(T*100%U*29.92) /(528 *X*AA*I*F* (1-T/100))

D-8

29.12
1.54
29.23
-1.20
-.088
29.03
120.00
78.54
.5560
.001686
975.8
559.0
295.2
22.8
318.0
86.404
1.0519
90.888
16.235
107.123
15.16
100.00
15.16
83.939

WEIGHT
PER MOLE

1.68
.00
2.78
20.40
2.73

= 27.59

.840
15.63

73645.
38666.
32806.
7200.
99.32



AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS
COMBUSTION STACK 14
CLR-CS14-2 6/20/90

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

PARTICULATE .00000 .04320 . 00000 .04330

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00110 .00730
PARTICULATE .09490
ALL MATLS. .09490
PARAMETER GR/SCFD LB/HR
PARTICULATE .01607 4.51929

Emission rates are based on the PA method.
The soluble impinger weight is excluded from the calculations
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AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS
COMBUSTION
STACK 14

DATE: .......6/20/90
CHARGE #: ...150-601050
TEST #: .....CLR-CS14-3

1. EMISSION RESULTS

GR/SCFD LB/HR

2. STACK CONDITIONS

FLOW (ACFM)

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

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.)
SCFD GAS SAMPLED
PERCENT ISOKINETIC

66676.
35293.
13.58
507.9

120.0
77.739
98.94



AIR QUALITY ENGINEERING
USX CLAIRTON COKE WORKS

COMBUSTION STACK 14
CLR-CS14-3 6/20/90

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
42.7A 1402.0 800.541 .035 1.36 1.36 96. 94. 4.5 516. 14.6
30.0 .040 1.55 1.55 101. 94. 5.0 520. 15.6
21.3 . 040 1.55 1.55 103. 94. 5.0 524. 15.7
14.2 . 040 1.55 1.55 104. 94. 5.0 527. 15.7
8.0 .025 .97 .97 104. 95. 3.5 505. 12.3
2.6A 1432.0 821.219 .035 1.39 1.39 103. 94. 5.0 496. 14.4
42.7B 1435.0 821.219 .045 1.78 1.78 102. 95. 6.0 503. 16.4
30.0 .045 1.76 1.76 104. 95. 6.0 523. 16.6
21.3 .030 1.18 1.18 103. 94. 4.0 528. 13.6
14.2 .030 1.20 1.20 102. 94. 4.0 508. 13.5
8.0 .030 1.20 1.20 102. 94. 4.0 503. 13.4
2.6B 1505.0 841.715 .040 1.60 1.60 102. 94. 5.0 493. 15.4
42.7C 1510.0 841.715 .040 1.57 1.57 96. 92. 5.0 508. 15.5
30.0 .030 1.18 1.18 100. 92. 4.0 525. 13.6
21.3 .030 1.16 1.16 100. 92. 4.0 505. 13.4
14.2 .035 1.39 1.39 101. 92. 5.0 509. 14.5
8.0 .035 1.39 1.39 101. 91. 5.0 500. 14.5
2.6C 1540.0 860.920 .015 .60 .60 101. 92. 2.5 482. 9.4
42.7D 1542.0 860.920 .040 1.59 1.59 99. 92. 5.0 495. 15.4
30.0 .030 1.19 1.19 101. 93. 4.0 526. 13.6
21.3 .030 1.19 1.19 101. 93. 4.0 502. 13.4
14.2 .030 1.19 1.19 103. 93. 4.0 505. 13.4
8.0 .030 1.19 1.19 101. 93. 4.0 494. 13.4
2.6D 1612.0 880.367 .025 .99 .99 101. 93. 4.0 492. 12.2
ORSAT
co2 11.3 IMPINGER NO. 1 205.8
02 4.0 2 32.1
co .0 3 3.7
N 84.8 4 .0
ABSORBED H20 17.5
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 0.02CFM 6.0
PITOT 0.84 4-24-90
CONTROL BOX NO. 1 ' PROBE NO. 7-1 NOZZLE NO. 52
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AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS
COMBUSTION STACK 14
CLR-CS14-3 6/20/90

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG...eovevensococcnanns
B. AVG. DELTA H (IN H20) eeeveeuecoosocoasnnsnnnnns
C. METER PRESSURE (IN. HG.)eeeeooososnsnssonnsnns
D. STATIC PRESSURE (IN. H20) eeeeeecesnoonsncnsnns
E. STATIC PRESSURE (IN. HG.)eeecooooovansssnooncs
F. STACK PRESSURE (IN. HG.) (A+E).cccecrosccncnns
G. STACK DIAMETER (IN.).o:.eeeveoncoccoosossnccnns
H. STACK AREA (SQ. FT.)eeeveeevcoacososvcscsoanss

NOZZLE DIAMETER. ... cevveeecncnnancascsacsncsns
I. NOZZLE AREA (SQ. FToe)eeverenenoccasnonncanosns
J. AVG. STACK TEMP (DEG. Re)eveveccessroaccsonnns
K. AVG. METER TEMP (DEG. R.)eeeveesocassosocacnns
L. CONDENSATE VOL. (ML) .ueueueennnencoaoasasacnns
M. ABSORBED H20 (ML) .tevevevesneooaacansnsesncnans
N. TOTAL H20 (ML) e e erenroeneonnnaocacsnssannsnns
O. METERED GAS (CF)evvrveenernacnacoosoascanennons
P. GAS METER CORRECTION.....0cocococcccsososncnns
Q. CORRECTED METERED GAS (CF).vvececcesvcocacones
R. H20 GAS VOLUME (CF) (0.00267N(K/C).ececrcccenes
S. TOTAL SAMPLED VOLUME (CF) (Q+R).cceccosesoccns
T. PERCENT H20 (100R/S) .eveeceesecnaccsccscocnnss

THEORETICAL MAXIMUM. .. cevveuvenrncncoscococsnns

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

V. MOLECULAR WEIGHT OF STACK GAS
MOISTURE
ORSAT-DRY CORRECTION MOLECULAR

COMPONENT VOL.PCT./100 X (1-T/100) X WEIGHT =
co2 .112 X .8642 X 44.0 =
Cco . 000 X .8642 X 28.0 =
02 . 040 X .8642 X 32.0 =
N2 .848 X .8642 X 28.2 =
H20 X T/100= .1358 X 18.0 =

MOLECULAR

WEIGHT OF

STACK GAS

W. PITOT CORRECTION....vtveveecencccsossnsascansss
X. AVERAGE CORRECTED VELOCITY (FPS).ececeeevecenns
[85.49*%W*SQRT( (J*DELTA P)/ (V*F)}]
Y. AVG. FLOW RATE (CFM)  (X*H*60)..ccececosenenns
%Z. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)......
STACK FLOW RATE (DRY) e vvvvececnrocoocnsnansosas
AA. SAMPLE TIME (SEC) .veveeeececancssncasnssonnnns
BB. PERCENT ISOKINETIC....uceeeeooonssesasaanssons
(J*100%U#29.92) / (528 *X*AA*I*F#* (1-T/100))

p-12

29.12
1.32
29.22
-1.20
-.088
29.03
120.00
78.54
.5560
.001686
967.9
557.3
241.6
17.5
259.1
79.826
1.0519
83.969
13.195
97.164
13.58
100.00
13.58
77.739

WEIGHT
PER MOLE

4.28
.00
1.11
20.65
2.44

= 28.48

. 840
14.15

66676.
35293.
30500.
7200.
98.94



AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS
COMBUSTION STACK 14
CLR-CS14-3 6/20/90

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

PARTICULATE .00000 .03800 .00000 .00760

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00100 .00810
PARTICULATE -05470
ALL MATLS. .05470
PARAMETER GR/SCFD LB/HR
PARTICULATE .00923 2.41340

Emission rates are based on the PA method.
The soluble impinger weight is excluded from the calculations
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USS CLAIRTON WORKS
RESULTS OF THE
COMPLIANCE DEMONSTRATION
OF THE NUMBER 14 BATTERY COMBUSTION STACK

APPENDIX E
ANALYTICAL RESULTS



R] LeeGroup

The Materials Characterization Specialists

July 24, 1990

Mr. Patrick Stockton
Keystone Environmental
3000 Tech Center Drive
Monroeville, PA 15146

Re:  RJLlee Project Number: CHHO007012
Customer Purchase Order: 5598

Dear Pat:

At your request, we examined 3 samples, provided by you for total sulfate (SO,?) content. The
solutions contained a mixture of isopropyl alcohol and water and were prepared for analysis by
evaporation of a 100 ml aliquot to 25ml and rediluting back to the original 100ml volume. This
removed the alcohol. The samples were then analyzed along with standard sulfate solutions on a
Dionex 2000i ion chromatography unit. Results are calculated as milligrams per liter and then
converted, total milligrams using the volumes of the solutions that you provided. These results are
reported on the enclosed table. The precision of this analysis is + 5% of the value reported.

These results are submitted pursuant to RJ Lee Group's current terms and conditions of sale,
including the company's standard warranty and limitation of liability provisions and no
responsibility or liability is assumed for the manner in which the results are used or interpreted.
Unless notified in writing to return the samples covered by this report, RJ Lee Group will store the
samples for a period of ninety (90) days before discarding. A shipping and handling fee will be
assessed for the return of any samples.

If you have any questions on this report or if we can be of further assistance, please feel free to call

Zﬁm{; é‘%&

Manager, Analytical Chemistry

GAC/jm
Enclosure

E-1

R] Lee Group, Inc ¢ 350 Hochberg Road, Monroeville, PA 15146 ¢ 412/325-1776 412/733-1799-FAX
BERKELEY, CA WASHINGTON, D.C. WESTERN NY
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USS CLAIRTON WORKS
RESULTS OF THE
COMPLIANCE DEMONSTRATION
OF THE NUMBER 14 BATTERY COMBUSTION STACK

APPENDIX F
FIELD DATA SHEETS
FOR VISIBLE EMISSIONS



CREW: FOREMAN:

CommeNTS:

VISIBLE EMISSIONS OBSERVATIONS FORM

re 4 Stack

NIE:RO l“ne. 1340 a=szrzeszzey gesszzas

0[O {010 1D ] 2eluio ool

racxunﬁuz@.!ﬁlu:tmsm tiéigjio|io nic |otoio 0".\

210 {10 100 n{oloilolo o‘,:!:

DBSERVAT1ON: START 11!:8_&_59_&5' 11010 1010 s ol Mol No X Ko) 4_)
e TIRE: 9:50 WD {010 O 3 o {olo |
OBSERVATION POINT: 6t SO0 1010 | hrdnio |0 o (o
WakathLomplpus Beth hase ret [ 4]0 o [0 [0 w0 [0 [0
|4 1o 1o 1o o] o |o o |
souncs:ce—m‘o»a;{56«a( p{Q 1OI0 {0 8 (G O (O]O
i 0 101010 wlo|O(O0]|O
pstamce: @ 4307 reolu0 (O [0 1O S| OO0 |0
DIRECTION FRow: S ‘& [ nlololiolo wi® |10 1o o |
HEIBNT: @ S o’ . RICIOIO IO {0 10 (o lo
311G 10 |10 {0 i leN el Nel{e)
WIND: nloiojo|o uid o (0 |0
o5 | OO 1O (O | i3515|0 O 10O
sPEED: oo R, M BlO {00 {0 slo oo |0
DIRECTION: = S € 7o {o (o |0 viclololo
TeweraToRe: G/° L A% B/0 {00 {D wlo{c{o]|o]
sky conprrion: Al 950 (O [0 |0 | vl 10100
BACKEROUND: ___ S K u o 2101010 (O {Usixn(0 (OO (O
218 |00 |0 QO 101D |
2|0 10 {0 {0 2|00 010
READING CONDITIONS: F R )y 310 (O ]o (0O s(0{O (DO
couoR o emssion:___A//A 20 (oo {0 # {01010 {0
L] 25 O[O0} Nt {00 1O]0
TOTAL No. OF READINGS: R %0 {01010 x10{0 (ol
No. READINGS )= 200 OO 110 {0 {010 Ol0{0id
No. READINGS = 601 O 2|0 (01010 2{Q OO0
BREATEST OPACITY: _ (% 210 o ilo 1o %O 10100



oeserver: MC S oY
n‘TE=3LS>:$‘Enl { !!215 p=xx zzz3zz2t fez=sya=sany ==z
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mmn%ﬁ%ﬁd« 1HHOIoI0 10 1o 101010
~ 210101010 w({O0 (0|0 [O
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o Tl e, 2l AIQIO] Q10| n{ojo|olo
OBSERVATION POINT: sisc| SO olo ] udnloloiQio
b ashfoples Bath hovalit | 1O O[O 1O wlolo(olo
22 |A O ) % @) g g P ol leRlcd e
SOURCE: & 8 (@) ¢ |8 {010
BT Incfe Steele 900004&390000
oistance: & 435 e |00 1010 | Hue|C Q1010
prRecTIon rRom SO R | olololo |~ Juie id o |O
HEIGHT: Q. _R 00 2lOo{O010 10 e{iNnioio |a
3lOolold |0 sgliCclalolo |
NIND: uliojioinlo Mol OlIo 10
ot SIOTOIO 0 [ v Q10 1010
ween: - M P N OO0 10 sl 1010 10
orection: ~> S & 71010 |0 |0 EReRlc R M(e)
eweratire: G [~ 65 ° 8]0{010 {0 s{ODIO {010
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