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ABSTRACT

On November 26 and 27, 1991, a compliance test program was conducted for USS Clairton
Works, Clairton, PA, on the #1 Battery Combustion Stack. The purpose of the testing was
to determine the (1) concentration and mass emission rates of particulate matter, and (2)
presence and extent of visible emissions from the stack as required by the Amended Mon
Valley Consent Decree, Paragraph V., A. (6) and Appendix 4. A. Sampling was conducted
during two different battery operating conditions, during push periods and non-push
periods.

The allowable particulate matter concentration, as required by the Amended Mon Valley
Consent Decree, is 0.030 gr/dscf. For push periods, the results of three test runs produced
an average particulate matter concentration and emission rate of 0.0065 gr/dscf and 2.00
Ib/hr, respectively. For non-push periods, the results of the one test run yielded a
particulate matter concentration and emission rate of 0.0064 gr/dscf and 2.14 1b/hr,
respectively, Thus, the particulate matter emissions from the stack are in compliance for
both push and non-push situations. The Amended Mon Valley Consent Decree requires
that visible emissions shall not equal or exceed 20 percent opacity for a period or periods
aggregating in excess of 3 minutes in any 60-minute period and shall never equal or exceed
60 percent opacity. No visible emissions were observed from the stack during any of the
four tests. Thus, the visible emissions are in compliance.

E

USS Clai Works 2
ENVIRONMENTAL RESMUL RUEN, 1%,



10 INTRODUCTION

On November 26 and 27, 1991, a compliance test program was conducted for USS Clairton
Works, Clairton, PA, on the #1 Battery Combustion Stack. The purpose of the testing was
to determine the (1) concentration and mass emission rate of particulate matter, and (2)
presence and extent 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 Keith Schmidt,
Richard Casselberry, Thomas Morgan, Samuel Woodring, and David Beranek. Visible
emissions determinations were performed by Ken Kuiros and Patricia Marcone of
Environmental Technical Services (ETS). Keystone and ETS are sister companies of the
Chester Environmental Group. All test procedures were witnessed by John Logan of the
Allegheny County Health Department Bureau of Air Pollution Control (BAPC).

E
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20 METHODOLOGIES

Previously, Uss Clairton Works conducted the battery operations such that 3 to 4 ovens
per hour were pushed and charged on each battery around-the-clock, With the new
pushing and charging schedule in effect, approximately S to 6 ovens are pushed and

During each test, gas concentrations of CO,, Q,, and N (by difference) were measured
with a Fyrite apparatus as specified by EPA Method 3, The gas concentrations were later
used to calculate molecular weight of the gas on a dry basis,

EPA Method 4 was utilized to determine the percent moisture content, by volume, of the
Process exhaust gas by obtaining the weight gain of the sample train impingers,

USS Cuairton Works 60501601 2/ 2-1
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Clean up of the sampling train in the field included an acetone rinse of the front-half
components. The acetone rinses were dried, desiccated, and weighed to a constant weight.
The sample train filters were desiccated, and the amount of particulate matter was
determined gravimetricallp. The front half rinse residue weight was added to the
corresponding filter weight to determine the total particulate matter catch for each test
run. These clean up and analytical 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 during each particulate
matter test. ‘
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30 RESULTS

All testing was performed during periods of normal plant operation. To validate this,
copies of the operational data can be found in Appendix A.

All sampling equipment was calibrated and 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 BAPC 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
test results have been summarized in Table 3-1 and Table 3-2. Sampling was conducted
during two different battery operating conditions, during push periods and non-push
periods. In Table 3-1, the results of the testing during push periods showed an average
particulate matter concentration and emission rate of 00065 grains per dry standard cubic
feet (gr/dscf) and 2.00 pounds per hour (1b/hr), respectively. In Table 3-2, the results of
the one test run conducted during non-push periods yielded a particulate matter
concentration and emission rate of 0.0064 gr/dscf and 2.14 Ib/hr, respectively. As
promulgated by the Amended Mon Valley Consent Decree, Paragraph V.A.(6), the
allowable particulate matter concentration for #1 Battery Combustion Stack is 0.030
gr/dscf (a non-Lowest Achievable Emission Rate (LAER) standard). Thus, the particulate
matter emissions from the stack are in compliance for both push and non-push situations,

Tables 3-1 and 3-2 also lists other pertinent stack and sampling parameters which include
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 (percent by volume), stack gas
temperature (°F), gas volume sampled for each test in units of dry standard cubic feet
(dscf), and the isokinetics value for each test. The gas volume sampled for each 120 minute
test was greater than 50 dry standard cubic feet. 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 percent and 110 percent is considered
acceptable. Isokinetic values for all four test runs ranged from 100.7 to 107.5 percent;
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TABLE 3-1

USS CLAIRTON WORKS

CLAIRTON, PA

#1 BATTERY COMBUSTION STACK
PARTICULATE MATTER EMISSIONS DATA

Run 3 Average

FOR PUSH PERIODS
Units Run1l Run 2
Test Date 11/27/91 11/27/91 11/27/91
Test Number CLR-BS1-2 CLR-BS1-3 CLR-BS1-4
Emission Rates
and Concentrations

Particulate Matter  (Ib/hr)

1.72

(er/DSCF)  0.0059

Stack Condi

Average Flow Rate (ACFM)
Standard Flow Rate (SCFM)

Temperature (°F)
Moisture Content (%)
Sampling Conditi

Test Times

Sampling Time (minutes)
Sample Volume (DSCPF)
Isokinetics (%)

USS Clairion Works 60501601 2/92

67649
38084
462
10.2

9:40
to 10:10
10:12

to 10:42
10:46
to11:16

11:20
to 11:50

120.0

60.486
104.6

3-1a

2.19
0.0068

74967
41908
469
10.6

P

12:07
to 12:37

12:40
to 13:10

13:13
to 13:43

13:46
to 14:16

120.0
68.128
107.5

2.10 2.00
0.0067 0.0065

71798 71471
40258 40083
466 466
8.9 9.9

sl
15:00
to 15:30

15:33
to 16:03

16:07
to 16:37

16:39
to 17:09

120.0
62.437
100.7
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TABLE 3-2

USS CLAIRTON WORKS
CLAIRTON, PA

#1 BATTERY COMBUSTION STACK
PARTICULATE MATTER EMISSIONS DATA

FOR NON-PUSH PERIODS
Units ‘
Test Date 11/26/91
Test Number CLR-BS1-1
Emission Rates
and Concentrations
Particulate Matter (Ib/hr) 2.14
(gr/DSCF) 0.0064
Stack Conditi
Average Flow Rate  (ACFM) 75005
Standard Flow Rate  (SCFM) 42827
Temperature (°F) 452
Moisture Content (%) 8.8
Sampline Conditi
Test Times 10:20
to 10:50
11:00
to 11:30
11:47
to 12:17
12:25
to 12:55
Sampling Time (minutes) 120.0
Sample Volume (DSCF) 68.115

Isokinetics (%) 103.1
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therefore, all values were within the acceptable range. Actual test sampling times have
also been included in the Tables 3-1 and 3-2.

Copies of the field data sheets for the visible emissions readings can be found in Appendix
E. No visible emissions were observed during any of the four tests. As promulgated by the
Amended Mon Valley Consent Decree, Paragraph V. A. (6), the "visible emissions shall
not equal or exceed 20 percent opacity for a period or periods aggregating in excess of 3
minutes in any 60-minute period and shall never equal or exceed 60 percent opacity.”
Thus, the visible emissions are in compliance.

USS Clairton Works 61501601 2/92 3-2 ; KEYSTONE




COMPLIANCE DEMONSTRATION
#1 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
CLAIRTON, PA

APPENDIX A
OPERATIONAL DATA




Allegheny @ounty Health Bepartment

COUNTY COMMISSIONERS BOARD OF HEALTH
ROY L. ITCHWORTH, M.D.
chairman
ToM F‘_’ERSTER MARTIN KRAUSS. 0.D.
chaitman vice chairman
PETE FLAHERTY o ROBERT ENGEL, ESQ.
Bureau of Air Pollution Control AZIZI POWELL
LAWRENCE W. DUNN (301 39th Street Magr. CHARLES OWEN RICE
Pittsburgh, PA 15201 FREDERICK RUBEN, M.D.
ALBERT H. BRUNWASSER, M.P.H., M.B.A. 578-8143 ANTHONY . STAGND, SR.
director KATHERINE L. WISNER, M.D.M.S.

October 28, 1991

Mr. John P. Shimshock
Air Quality Scientist
Keystone Environmental Resources, Inc.
3000 Tech Center Drive
Monroeville, PA 15146

Dear Mr. Shimshock:

We are in receipt of your letter proposal dated September 30, 199],
reference no. IND-80, regarding revision of the test protocol for the
determination of particulate matter and visible emissions from combustion stacks
#1 and #2 operating at USS Clairton Works.

The emission standards are generally applied to every process operating at
its maxioum capacity. In case of intermittant processes, sampling is carried out
only during the time when the process in in operation.

Our legal and engineering departments have reviewed your proposal and have
not accepted it as the standard applied to coke combustion emission is 0.03
grains/dscf. and has recosmended that stack tests must be carried out only during
the time when ovens are being pushed.

Therefore I suggest that you change your protocol for the test and resubmit
for approval.

If you have any questions on this matter please write or call me at 578-

8143.
Sincerely yours,
NN e g
Harilal L. Patel \‘4
Air Pollution Control
HLP:cag

25-C3-0791
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GEOMETRIC PITOT CALARKALION oL

a1 =_2%_
R >al, a2 = <10°

e

azr s

pl = 005
a Bl, B2 * <59
!

B¢ *
-0 /fd p = 50.1250°
-0 3 v = 20.03125"
- !.mz( w>0

(3/-4-" using 1/2" nozzle)
=_ 29z X 2 0.750

= 5 77C_Y 2 3.0"

Z -2.0!5 zZ > 2.0"

Dy =328 D> 875 %o S5
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[ IA PR
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-/.56‘ B B
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p =009/ p = £0.1250°
v =009/ V = £0.03125"
W =0.a32 W20
) )
Y
Z

.5-77‘9' Y 2 3.0"

«2.25 1> 2.0

D> /875 to SNy
(3/16" to 3/8%)

De = Q-=3 Z‘Q

p'ASlNV
yeASING

1.050, <& .50 0'
"t

037 < Mot K

(3/'0"' using 1/2" nozzle)
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/
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e ———

. . 1- ,¢
EY ¢ ol o 40" ol e

B? "/

-_0. 770
=0 .CY/5/ p = <0.1250"
=0.0/(7 v = £0.03125"

A
B
v
N = 0Tl W20
X
b 4
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pos-‘l’-n -
-

(3/4" using 1/2} nozzle)

s 0.935 X 2 0.750

= 5'0‘C Y 2 3.0'

= 3-2?5 z>»2.0"

= 0.375 > 1875 to IN
De =2 (g‘/:lé' to 3/8")

[~]
poAsny ?
yeASING  °




PROBE 4:_2- | GEOMETRIC PLIUL GALLBIATION 7" cheel
ChlP RS XFSEh 31 w_]
>a1, a2 = <10°

,;0‘4' '\:24 al, a2 <10° | B: —50_>31. p2 = <5°
B

ool =

A
R -O.QQZ p = <0.1250"
v
e w =QJ310 w20
. X
Y
z
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pos Twve

[ ]
> ounmna—

20.C7P v = <0.03125"
(3/4" using 1/2" nozzle)

guﬂmax><:no'v/
=5 s 2> 3.0"

a:ﬂz.z>zo'

by =2 377 D> 1875 to S5
(3/16" to 3/8")
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r of
Al
-.t.'... .10 D‘tldwbt




PROBE #:_1-) GEOMETRIC PITOT CALIDRATION pre-cake K

oate:_£-2 7 a =L >a'1, a2 = <10°
INITIALS: K 22 '—L.,_‘
u-"-\L',‘J. \a2] o), a2 <10° B >31- p2 = <5°
e . \"" p2 =3
3 \ ,' = 0.7
L.
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A
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v
b
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ylASlﬂrCf
YeASINO et

1.05 0, tA'.!‘\SOD

’
M ]




pu.:T NX7/17 4
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Fl./ .\,_4 _ al, a2 10° . :>31. g2 = <5°
A =0.950
p =_@ __p= <£0.1250"
v =.002F7 v = <0.03125"
e W =0.3/9 w20
. X
Y
z

pos Tve
b
——

(3/:" using 1/2" nozzle)

=, 2.ﬁ X 2 0.750
= s. Zga:i Y 2 3.0"
-d'-zzbz z > 2-0'

Dy =37 Dp> 1875 to 5T
(3/16" to 3/8")

y'ASlNV
ysASING
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COMPLIANCE DEMONSTRATION
#1 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
CLAIRTON, PA

| APPENDIX D
EMISSIONS CALCULATIONS




KEYSTONE ENVIRONMENTAL RESOQURCES, INC,

AIR QUALITY ENGINEERING
USS CLAIRTON WORKS

CLAIRTON, PA COMBUSTION STACK #1
CLR-BS1-4 11-27-91
CYCLONE MATL.ON INSOL.MATL.  SOL,MATL.
PARAMETER WT. (G) FILTER(G) IN PROBE(G) IN PROBE(G)
PARTICULATE .00000 .01370 .00000 .01340
INSOL.MATL. SOLUBLE MATL.
PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00000 .00000
PARTICULATE .02710
ALL MATLS. .02710
PARAMETER GR/SCFD LB/HR
PARTICULATE .00668 2.10103

Emission rates are

based on EPA Method 5.
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COMPLIANCE DEMONSTRATION
#1 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
CLAIRTON, PA

APPENDIX E
VISIBLE EMISSIONS DATA
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KEYSTONE ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA
COMBUSTION STACK #1 BATTERY ACTIVE
DATE: RN 11-27-91

CHARGE #: core 150-605016
TEST #: L .CLR-BSI-z

1. EMISSION RESULTS

PARAMETER

GR/SCFD LB/HR

PARTICULATE .00586 1.71649

2. STACK CONDITIONS
FLOW (ACFM) ' 67649.

(SCFM) : 38084.

MOISTURE CONTENT ($%) 10.21
STACK TEMPERATURE (F) 462.0

3. SAMPLING CONDITIONS
SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 60.486
PERCENT ISOKINETIC 104.57




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA COMBUSTION STACK #1
CLR-BS1-2 11-27-91

FIELD DATA AND VELOCITY CALCULATIONS

METER
METER ORIFICE TEMP STACK CORRECTED
READING DELTA P DELTA H DEG F VACUUM TEMP VELOCITY
POINT TIME (DRY)CP IN.H20 REQ ACT IN QUT IN.HG. DEG FFT/SEC
40.61 940.0 536.317 .080 1.22 1.22 S51. 43. 5.2 456. 21.4
28.5 .070 1.07 1.07 66. 47. 5.2 474. 20.2
20.2 . 065 +99 .99 67. 48, 5.0 480. 19.56
13.5 . 055 .84 .84 68. 49. 5.0 460. 17.7
7.6 .015 .23 .23 65. 50. 1.5 403. 5.0
2.41 1010.0 551.3%8 .010 +15 .15 63. 50. 1.0 388, 7.3
40.64 1012.0 551.398 .085 1.29 1.29 67. 50. 5.0 409. 21.4
28.5 .080 1,22 1.22 71. 51. 7.0 457. 21.4
20.2 +070 1.07 1.07 71. 51. 6.5 461. 20,0
13.5 . 055 .85 .85 72. 52. 6.2 468, 17.8
7.6 .020 .31 .31 68. 52. 2.0 471. 10.8
2.44 1042.0 567.677 .010 .15 .15 67. 53. 2.0 477. 7.6
40.63 1046.0 567.677 .090 1.39 1.39 65. 53. 7.7 462. 22.7
28.5 .095 1.47 1.47 73. 53. 8.0 481. 23.6
20.2 .070 1.08 1.08 72. 54. 6.0 485. 20.3
13.8 .025 - .39 .39 70. 54. 2.5 483. 12.1
7.6 .010 +15 .15 68, ©55. 1.0 479. 7.6
2.43 1116.0 582.903 .0l0 .15 .15 67. 55. 1.0 475. 7.6
40.62 1120.0 582.903 .070 1.08 1.08 69. 55. 6.0 458. 20.40
28.5 .065 1,01 1.01 75. 56, 5.5 472. 19.4
20.2 . 060 .93 .93 77. 57. 5.5 471. 18.6
13.5 .060 .93 .93 77. 58. 5.5 475. 18.7
7.6 © .018 .23 .23 74. 59. 1.5 470. 9.3
2.42 1150.0 598.161 .010 «15 .15 73. 62. 1.2 472. 7.6
ORSAT
co2 3.0 IMPINGER NO. 1 96.5
02 17.0 2 33.4
co .0 3 3.8
N 80.0 4 0
ABSORBED H20 12.1
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.713 11-1-91 INITIAL LT 0.02CFM 5.0
METER 0.9761 11-1-91 FINAL 0.013CFM 8.0
PITOT 0.84 8§-2-91
CONTROL BOX NO. 3 PROBE NO. 7-2 NOZZLE NO. 50




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA COMBUSTION STACK #1
CLR-BS1=-2 11-27-91

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG.vevvesecnccconnenss 29.50
B. AVG., DELTA H (IN B20).scecenvssesnnasnsacccanss .76
C. HETER PRESSURE (IN. HG-)oouo.o-ot..oooo--oooo- 29056
Do STATIC PRESSU'RE (IN- Hzo)...-...........-..... -1.20
E. STATIC PRESSURE (IN. HG.)llll....lllll...ll..- -.088
F. STACK PRESSURE (IN. HG.) (A+E).ecccerssnsscvens 29.41
G. STACK DIAMETER (IN.).vvsssevsvesccnnnsoncrsnane 114.00
B. STACK AREA (SQ: FTu)eesecriannersnsnnssrenannne 70.88
NOZZLE DIAMETER. s e cccsosvsoscsssvansacnansscss .4280
I. NOZZLE AREA (SQ. FTe)eseresesascsasascsasseses 000999
J. AVG, STACK TEMP (DEG: Ru)screcccvesnsnsasacscs 922.0
K. AVG- HETERTEMP (DEG- Ro)onuoo-.aoo.ou-h-o--to 520.9
L- CONDENSATE VOL. (ML)o--c.--o-t.o.ooo-.o-too.n- 133.7
M. ABSORBED H20 (ML) ....cocevessrsnvannascnssanes 12.1
N. TOTAL H20 (ML) eeescesvsvsscosssosnsennsaccasvsvaes 145.8
O. METERED GAS (CF)esecncrcccsscstcsccccnnenroncns 61.844
P. GAS WTER CORRECTIONQno.ontuoloool-oo-o.aooc-- 19761
Q. CORRECTED METERED GAS (CF)ecavavveccccnncacnce 60.366
R. H20 GAS VOLUME (CF) (0.00267N(K/C)ssccrcccrnns 6.861
5. TOTAL SAMPLED VOLUME (CF) (Q+R)sesevcncnanece. 67.227
T. PERCENT H20 (100R/S).ccveevnscrascsvsssosronnne 10.21
THEORETICAL mIm-.................---...... 100.00
PERCENT WATER USED.ccccesnccvessvasrnonnsncvsns 10.21
U. SCFD GAS SAMFLED (52B%Q%C/(29.9%K))cccuceosren 60.486
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 030 X .8979 X 44.0 = 1.19
co . 000 X .8979 X 28.0 = .00
02 «170 X .8979 X 32.0 = 4.88
N2 .800 X « 8979 X 28.2 = 20.26
H20 X T/100= ,1021 X 18.0 = 1.84
MOLECULAR
WEIGHT OF
STACK GAS = 28.16
W. PITOT CORRECTION..-.-.-............--...-....... 0840
X. AVERAGE CORRECTED VEIOCITY (FPS)...civveveecnvs 15.91

(85.49*W*SQRT{ (J*DELTA P)/(V*F)}]
Y. AVG. FLOW RATE (CFM)  (X*H%*60)..cccoevsoncvnes 67649.
Z. STACK FLOW RATE (SCFM) (528%Y/J*F/29.92)...... 38084,
STACK me RATE (DRY).I.O!...I.Il.l.llb...l.l.. 34197!
AA. smm TIM (SEC)l..!.'.l.ll.......l..l....... 7200!
BB. PERCENT ISOKINETIC..::cecececcsnsossasnsensons 104.57
T (J*1004U%29.92)/(5284X*AA*I*F* (1-T/100))




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA COMBUSTION STACK #1
CILR-BS1-2 11-27-91

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

PARAMETER WI. (G) FILTER(G) 1IN PROBE(G) IN PROBE(G)
PARTICULATE .00000 . 00880 .00000 .01420
INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IHP (G) IN IMP. (G)

PARTICULATE +00000 . 00000
PARTICULATE .02300
ALL MATLS. .02300

PARAMETER GR/SCFD LB/HR

.00586 1.71649

PARTICULATE

Emission rates are based on EPA Method 5.




KEYSTONE ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLATRTON, PA
COMBUSTION STACK #1 BATTERY ACTIVE
DATE: RN 011-27-91

CHARGE #: ...150=-605016
TEST #: XER) OCLR-BSJ--3

1. EMISSION RESULTS

PARAMETER

GR/SCFD LB/HR

PARTICULATE .00683 2.19148

2. STACK CONDITIONS
FLOW (ACFM) 74967.

(SCFM) 41908.

MOISTURE CONTENT (%) 10.63
STACK TEMPERATURE (F) 468.6

3. SAMPLING CONDITIONS
SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 68,128
PERCENT ISOKINETIC . 107.54




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA COMBUSTION STACK #1
CLR-BS1-3 11-27-91

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
40.62 1207.0 598.428 .070 .93 .93 70. B58. 4.5 440. 19.9
28.5 .165 1.01 1.01 75. 58, 5.0 450. 30.7
20.2 . 065 1.01 1.01 Bgo0. 60. 5.5 451. 19.2
13.5 .050 .79 .79 78. B59. 5.5 455. 16.9
7.6 .010 +18 .15 77. 60. 2.0 450. 7.5
2,42 1237.0 615.714 .010 .15 .15 75. 61. 1.0 452. 7.6
40.63 1240.0 615.714 .090 1.43 1.43 79. 60. 7.5 466. 22.8
28.5 . 090 1.43 1.43 80. 61. 8.0 473. 22.9
20.2 . 080 1.27 1.27 8l. 61. 7.0 472. 21.6
13.5 .075 1.19 1.19 82. 62. 7.0 484. 21.0
7.6 .055 .87 .87 82, 62, 6.5 471. 17.9
2.43 1310.0 635.620 .040 +63 .63 82. 63. 6.5 476, 15.3
40.64 1313.0 635.620 .070 1.11 1.11 79. 63, 6.0 453. 20.0
28.5 .070 1.11 1.11 80. 63. 6.0 466. 20.1
20.2 .075 1.19 1.19 B82. 64. 6.5 472. 20.9
13.5 . 050 .79 .79 83. 64. 6.5 481. 17.2
7.6 . 060 .95 .95 83. 64. 5.0 480. 18.8
2.44 1343.0 653.565 .010 .15 . .15 83. 64. 5.0 479. 7.7
40.61 1346.0 653.565 .075 1.19 1.19 80. 64. 6.5 459. 20.8
28.5 .070 1.11 1,11 B85. 64. 4.5 485. 20.3
20.2 . 065 1.03 1.03 84, 64. 7.0 489, 19.6
13.5 .050 .79 .79 84. 65, 6.2 487. 17.2
7.6 .015 .24 .24 81. 65. 1.5 480. 9.4
2,41 1416.0 669.445 .010 .15 .15 78. 65. 1.5 475, 7.6
ORSAT
coz 2.5 IMPINGER NO. 1 106.3
02 16.0 2 41.7
co .0 3 4.4
N 81.5 4 .0
ABSORBED H20 19.5
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.713 11-1-91 INITIAL LT 0.02CFM 5.0
METER 0.9761 11=-1-91 " FINAL 0.001CFM 8.0
PITOT 0.84 8=2-91

CONTROL BOX NO. 3 PROBE NO. 7-3 NOZZLE NO. 50




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA COMBUSTION STACK #1
C1R-BS1~-3 11-27-91

STACK SAMPLING CALCULATIONS

A L] BAROMETRIC PRESSURE IN L] HG a e e 8 T B I I *a b b8 L ]
Bl AVGI DELTA H (IN Hzo) .................I.. P wE S
C. METER PRESSURE (IN. HG.)eeeccveonncrncarnorese
D' STATIC mssm (IN. Hzo) s e AR 8Os a e w s FE R N L)
E. STATIC PRESSURE (IN. HG.).vocrececornrorrneces
F. STACK PRESSURE (IN. HG.) (A¥E).eccoscrrvencers
G, STACK DIAMETER (IN.).oceoceessnocsnranosoronncns
HI STAcKmA (SQ. n.)....ll.l.lll..lI.I......l.

Nozzw DIme...l....l..l.]b...l.l..l...l...
I. NOZZIAEAREA (SQ. FT.).....-.-....-....-.......
J. AVG. STACK TEMP (DEG. R.)cevescerennmnrncnorans
X. AVG. METER TEMP (DEG. Ri).eseovncvanvevnrvress
L. CONDENSATE voL' (ML)I......l..ll.....l.l.l..l.
H' ABSORBED Hzo (HL)I..‘l.‘l..l‘..l..l....l.l....
N. TOTAL Hzo (ML)‘...llll!..'..l.....l.l..l......
o. METEREDGAS (CF)...Illl...l.l..ll’..l.'ll..!..
Pl GAS mTER coRREcrION.I..I..l.'......l..l.l..l.
Q. CORRECTED METERED GAS (CF)uvecsorconeorororcns
R. H20 GAS VOLUME (CF) (0.00267N(K/C).ecccrvvcens
S. TOTAL SAMPLED VOLUME (CF) (Q¥R)..cecovccrcrcer:
. DERCENT H20 (LOOR/S).cccvssnsesnosrasmnasssers

THEORETICAL MAXIMUM. . ..0ooocsoconsssosnananescs

PERCENT WATER USEDI I B B B B B ' N CRCIE N l - .o
U. SCFD GAS SAMPLED (528%Q*C/(29.9*K))..cvecsvees

v. MOLECULAR WEIGHT OF STACK GAS
MOISTURE
ORSAT=-DRY CORRECTION MOLECULAR
COMPONENT  VOL.PCT./100 X  (1-T/100) X  WEIGHT =
co2 .025 X .8937 X 44,0 =
co .000 X .8937 X 28.0 =
02 .160 X .8937 X 32.0 =
N2 .815 X .8937 X 28.2 =
H20 X T/100= ,1063 X 18.0 =
MOLECULAR
WEIGHT OF
STACK GAS

w. PITOT CORRECTION..-.........-....-..-....-....-
¥X. AVERAGE CORRECTED VELOCITY (FPS) eoceonvsosenncs
[85.49*W*SQRT((J*DELTA P)/(V2F) )]
Y! AVGO me RATE (Cm) (x*H*GD)-.--..-....--.-.
2. STACK FLOW RATE (SCFM) (528*Y/I*F/29.92) ¢cvve.
STACK FLOW RATE (DRY):coconveveascarcevnvecrvccs
Mo Smm TIE (SEC)ooto..oon-.oocnoaoo-ooloonln.
BB. PERCENT ISOKINETIC...svcocovenaanaceasencess s
(J*IOO*U*ZQ.QZ)/(528*X*AA*I*F*(1-T/100))

29.50
.86
29.56
-1.15
-.085
29.42
114.00
70.88
,4280
.000999
928.6
531.2
152.4
19.5
171.9
71.017
.9761
69.320
8.247
77.566
10.63
100.00
10.63
68.128

WEIGHT
PER MOLE

.98
.00
4.58
20.54
1.91

= 28.01

»840
17.63

74967.
41908.
37453.

7200.
107.54




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CIAIRTON, PA COMBUSTION STACK #1
CLR-BS1-3 11-27-91

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

PARTICULATE .

PARTICULATE

PARTICULATE

ALL MATLS.

PARAMETER

PARTICULATE

Emission rates are

00000 .01590 .00000 .01430

INSOL.MATL. SOLUBLE MATL.

IN IMP. (G) IN IMP. (G)
T o000 00000
'~ .03020
.03020
GR/SCFD LB/HR

- e - - ——— -

. 00683 2.19148

based on EPA Method S.




KEYSTONE ENVIRONMENTAL RESQURCES
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA
COMBUSTION STACK #1 BATTERY ACTIVE

DATE: seceee +11-27-91 :
CHARGE #: ...150-605016
TEST #: R .CLR-BS].-4

1., EMISSION RESULTS

PARAMETER

GR/SCFD LB/HR
PARTICULATE .00668 2.10103

- — e A P T D iy A S S e L S R S A

2. STACK CONDITIONS

FLOW (ACFM) 71798.
(SCFM) 40258.
MOISTURE CONTENT (%) g8.91
STACK TEMPERATURE (F) 465.7
3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 62.437

PERCENT ISOKINETIC

100.66




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA COMBUSTION STACK #1
CLR~BS1-4 11-27=-91

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
40.61 1500.0 670,313 .090 1.43 1.43 59. 61, 2.2 496. 23.1
28.5 .080 1.19 1.19 79. 62. 3.0 450. 21.3
20.2 .070 1.04 1.04 80. 62, 2.5 457. 20.0
13.5 . 070 1.04 1.04 81. 63. 2.5 460. 20.0
7.6 .035 .52 .52 80. 64. 1.5 462. 14.2
2.41 1530.0 687.272 .010 .15 .15 80. 64. 1.0 470. 7.6
40.64 1533.0 687.272 .080 1.19 1.19 82, 64. 3.0 453. 21.3
28.5 .070 1.04 1.04 82. 64. 2.9 469. 20.1
20.2 .075 1.12 1.12 84. 65. 2.7 471. 20.8
13.5 .100 1.49 1,49 85. 65, 3.5 473. 24.1
7.6 . 085 1.27 1.27 85. 66. 3.0 468, 22.1
2.44 1603.0 705.846 .010 +15 .15 87. 66. 3.0 465. 7.6
40.63 1607.0 705.846 .060 .90 .90 83, 66. 2.5 444. 18.3
28.5 .075 1.12 1.12 85. 67. 2.5 455. 20.6
20.2 .060 .90 .90 86. 67. 2.0 456. 18.5
13.5 .035 .52 .52 85, 67, 1.2 460. 14.1
7.6 .010 .15 .15 80. 67. 1.0 463. 7.6
2.43 1637.0 720.268 .010 .15 .15 78. 66, 1.0 468, 7.6
40.62 1639.0 720.268 ,080 1.19 1.19 79. 67. 1.5 464. 21.4
28.5 . 075 1.12 1.12 85. 66. 2.8 480. 20.9
20.2 .070 1.04 1.04 85. 66, 2.5 477. 20.2
13.5 . 050 .75 .75 B4. 66, 2.0 473. 17.0
7.6 .015 .22 .22 80. 66, 1.0 470. 9.3
2.42 1709.0 735.651 .010 .15 -.15 78. 65. 1.0 472, 7.6
ORSAT
co2 2.7 IMPINGER NO. 1 78.5
0z 16.5 2 29.5
co .0 3 4.8
N 80.8 4 .0
ABSORBED H20 16.7
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.713 11-1-91 : INITIAL 0.009CFM 5.0
METER 0.9761 11-1-91 FINAL 0.011CFM 5.0
PITOT 0.84 8-2-91

CONTROL BOX NO. 3 PROBE NO. 7-2 NOZZLE NO. 50




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA COMBUSTION STACK #1
CLR-BS1=4 11-27-91

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG..vveoversnoosncesss 29.50
B. AVG. DELTA H (IN HZO)n-o--.-oot-c-oooooooooooo .83
C. METER PRESSURE (IN. HG.)Q.....-....-c-.oun.oou 29.56
D. STATIC PRESSURE (IN. HZO)................a.... -1.20
E. STATIC PRESSURE (IN. HG.)seorsvenoscsenaccessns ~.088
F. STACK PRESSURE (IN. HG.) (A+E)eescccceccccecas 29.41
G. STACK DIAMETER (IN.).eveveseosevessaransenenee  114.00
H. STACK AREA (SQ. FT-)----------..-....nooco--l- 70.88
NOZZLE DIAMETER. vcosocsvessonsvoscorsssesnsnscna -4280
I. NOZZLE AREA (SQ. FT-).....I.t.-no-.........t.l . 000999
Je. AVG. STACK TEMP (DEG. Ro).-.ont-t--o-o-v-aoono 925.7
K. AVG. METER TEMP (DEG: Re)ivessansoconccascosnss 533.2
L. CONDENSATE VOL. (ML):.cecosvootvsnsanscasrssasecns 112.8
M. ABSORBED H20 (ML).-.--.-..-..-uoo-ooooo.ooo.oo 16.7
N. TOTAL H20 (HL)oooo.o-¢|conn-u.oo.ooooonoo-.noo 129.5
0. METERED GAS (CF)-----.-.......------........-- 65,338
P. GAS METER CORRECTION. suvvccvsvsannsssassnnevons .9761
Q. CORRECTED METERED GAS (CF)..cceecscvasnnsosane 63.7176
R. H20 GAS VOLUME (CF) (0.00267N(K/C).ccevcevnanne 6.237
8. TOTAL SAMPLED VOLUME (CF) (Q+R)sevececesccsses 70,013
T. PERCENT H20 (100R/S).ccvececesesnccnancrsoacane 8.91
THEORETICALmxIm.........-................. 100.00
PERCENT WATER USED....----.ooi.oo.--ootococ-on 8.91
U. SCFD GAS SAMPLED (528%Q*C/(29.9%K))evscassesne 62.437
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 027 X .9109 X 44.0 = 1.08
co .000 X .9109 X 28.0 = .00
o2 «165° X .9109 X 32.0 = 4.81
N2 .808 X .9109 X 28.2 = 20.76
H20 X T/100= .08%91 X 18.0 - 1.60
MOLECULAR
WEIGHT OF
STACK GAS = 28,25
W. PITOT CORRECTIONUOOIQQICI.....lll!lll...l.l..l. . 840
X. AVERAGE CORRECTED VELOCITY (FPS)evcvvsverensens 16.88

[85.49%W*SQRT{ (JADELTA P)/(V*F) } ]
Y. AVG. FLOW RATE (CFM)  (XWH®60)...ceeeravcseesns 71798.
2. STACK FLOW RATE (SCFM) (528%Y/J%F/29.92)...... 40258.
STACK FLOW RATE (DRY) o v vnvovnsoonnnnconcscasnas 36672.
AA. SAHPI‘E TIE (SEC)I..........I.I.II......‘O..l' 7200.
BB. PERCENT ISOKINETICO * 8 % T TP ORISR A N RSN 100.66
(T*100%U%29.92)/ (528*X*AA*I*F4 (1-T/100))




KEYSTONE ENVIRONMENTAIL RESOURCES
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA ‘,
COMBUSTION STACK #1 BATTERY IDLE -

CHARGE #:

1. EMISSION RESULTS

PARAMETER GR/SCFD

PARTICULATE . 00640

T - S T S S S A e YR AU AR A A A A A e e e v okl A

2. STACK CONDITIONS

DATE: .......1l1=26~-91

+++150-605016
TEST #: .....CLR-BS1l-1

2.14275

FLOW (ACFM) 75005,
(SCFM) 42827,
MOISTURE CONTENT (%) 8.77
STACK TEMPERATURE (F) 452.1
3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 68.115

PERCENT ISOKINETIC

103.07




KEYSTONE ENVIRONMENTAL RESQURCES, INC.
AIR QUALITY ENGINEERING

© USS CLAIRTON WORKS

CLAIRTON, PA COMBUSTION STACK #1
CLR-BS1-1 11-26-91

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
40.61 1020.0 367.848 .070 1.07 1.07 47. 47. 2.5 430. 19.6
28.5 070 1.10 1.10 656. 41. 2.5 457. 19.9
20.2 .070 1.10 1.10 61. 42. 2.5 460. 19.9
13.5 . 050 .78 .78 64. 45. 2.0 465. 16.9
7.6 .040 .63 .63 65. 47. 1.0 460. 15.1
2.41 1050.0 384.676 .040 .63 .63 66. 49. 1.0 461. 15.1
40.62 1100.0 384.676 .080 1.25 1.25 67. 5l. 3.0 465. 2l.4
28.5 .070 1.10 1l.10 70. 52. 3.0 466. 20.0
20.2 .050 .78 .78 72. 59. 2.0 465. 16.9
13.5 . 060 «94 94 72. 654, 3.0 441. 18.3
7.6 .030 47 .47 74. B56. - 1.0 440. 12.9
2.42 1130.0 401.006 ,030 47 .47 73. 56. 1.0 445. 12.9
40.64 1147.0 401.006 .080 1.25 1.25 654. 52. 3.5 451. 21.2
28.5 . 070 1.10 1.10 e68. 53. 3.0 471. 20.1
20.2 .070 1.10 1.19 70. 53. 3.0 458, 19.9
13.5 .070 1.10 1.10 71, 652, 3.0 436. 19.7
7.6 .030 +47 .47 69. 52, 1.0 425. 12.8
2.44 1217.0 418.676 .020 .31 .31 67. 52. 1.0 425, 10.5
40.63 1225.0 418.676 ,080 1.25 1.25 59. 50. 3.5 451. 21.2
28.5 .090 1.41 1.41 65, 50, 4.0 456. 22.6
20.2 .070 1.10 1.10 69. 50. 2.5 459. 19.9
13.5 .050 .78 .78 70. 50, 1.0 451, 16.8
7.6 . 050 .78 .78 70. 57. 1.0 461. 16.9
2.43 1255.0 436.933 .030 .47 .47 70. 55. 1.0 451. 13.0
ORSAT
co2 3.0 IMPINGER NO. 1 80.5
02 16.5 2 136.6
Co .0 3 5.1
N 80.5 4 .0
ABSORBED H20 16.7
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.713 11-01-91 INITIAL 0.014CFM 5.0
METER 0.9761 11-1=-91 FINAL 0.016CFM 5.0
PITOT 0.84 §=2-9]

CONTROL BOX NO. 3 PROBE NO. 7-1 NOZZLE NO. 50




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA COMBUSTION STACK #1
CLR-BS1~-1 11-26-91

STACK SAMPLING CALCULATIONS
A. BAROMETRIC PRESSURE IN. HG.ocoovevrsoncvanrees
B. AVG. DELTAH (IN Hzo).I..I.....‘...I..l.l..I..
c. MTER PRESSU-RE (IN. HG.)...Il...l..l..l.l'l.l.
D. STATIC PRESSURE (IN. H20)....ccecovcccecccnues
E. STATIC PRESSURE (IN. HG.)eecorovoscavcossonnes
F. STACK PRESSURE (IN. HG.) (A+E)...ccncravsnerse
G. sTAcR Dxmm (INI)...‘......‘..l...'.....l..
H. STACKAREA (SQ. m.)'..lI...l..l..l..l.....l..
Nozzm DImTER‘...l...l...........Il.....ll.l
I. NOZZLE AREA (SQ. FT.)evsevocssacsoononnrsneccs
J. AVG. STACK TEMP (DEG. R.)ceoeevoossesssnscosons
K. AVG. METER TEMP (DEG. Ru)scvssecnncnancnceocss
L. CONDENSATE VOL. (ML).o:seevsonsoconaosnansoonce
M. ABSORBED H20 (ML)..oocscusnosvsasscsanaorosons
N. TOTAL Hzo (ML)..l..I'.III.III‘..I.I..II..I...I
o. mERED GAS (cF).....ll..lll.l....l.ll..ll....
P. GAS nTER CORRECTIONDIOOOI.l"...'....'..l...'
Q. CORRECTED METERED GAS (CF)eccvocesavsncsncsane
R. H20 GAS VOLUME (CF) (0.00267N(K/C)eecceeecvenns
S. TOTAL SAMPLED VOLUME (CF) (Q+R).ceccvvosvecnes
T. PERCENT H20 (100R/S)..ecececncccssassnanscsans
THEORETICAL mximl..ll.......l..ll....ll..l.
PERCENT WATER USED.I....I......l...ll.’......l
U. SCFD GAS SAMPLED (52B8%Q%C/(29.9%K)).evevoccess

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

COMPONENT VOL.PCT./100 X (1-T/100) X WEIGHT =
co2 .030 X «9123 X 44.0 =
co . 000 X .9122 X 28,0 =
02 .165 X .9123 X 32.0 =
N2 .805 X 9123 X 28.2 =
H20 X T/100= .0877 X 18.0 =

MOLECULAR

WEIGHT OF

STACK GAS

W. PITOT CORRECTION..-...-....-...-.o....-..-.....
X. AVERACE CORRECTED VELOCITY (FPS)eeccesnsnorsccs
[85.49*W*SQRT{ (J*DELTA P)/(V*F)}]
Y. AVG. FLOW RATE (CFM) (X*H%60) s scvcesnonconnes
7. STACK FLOW RATE (SCFM) (5284Y/J*#F/29.92)......
STACK FLOW RATE (DRY)..ccosvnsccvecaccccncacsonan
AAI Smm TI“ (SEC)OOnnoooo..oonoo.uoo-l.oolo.;o
BBl PERCENT ISOKINBTIC.'.I.'...I...l...ll.l.llll‘.
(J*1004U%29.92) / (528 *X*AA*I*F#(1-T/100))

29.60
.89
29.67
-1.20
-,088
29.51
114.00
70.88
.4280
. 000999
912.1
518.6
122.2
16.7
138.9
69.085
.9761
67.434
6.484
73.917
a.77
100.00
8.77
68.115

WEIGHT
PER MOLE

1.20
.00
4.82
20.71
1.58

= 28.31

.840
17.64

75005,
42827.
39071.

7200.
103.07




KEYSTONE ENVIRONMENTAL RESOURCES, INC.

AIR QUALITY ENGINEERING
USS CLAIRTON WORKS

CLAIRTON, PA COMBUSTION STACK #1
CLR-BS1-1 11-26~-91

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

PARAMETER WI. (G) FILTER(G) IN PROBE(G) IN PROBE (G)
PARTICULATE .00000 .01470 . 00000 .01360
INSOL.MATL. SOLUBLE MATL.
PARAMETER IN IMP. (G) IN IMP.(G)
PARTICULATE .00000 .00000
PARTICULATE .02830
ALL MATLS. .02830
PARAMETER GR/SCFD LB/HR
PARTICULATE .00640 2.14275

Emission rates are based on EPA Method 5.






