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Gentlemen:

Subject: Compliance Demonstration
Clairton Battery Stack #3

| have enclosed with this letter the mass emission report on #3 Battery Combustion Stack.
The compliance demonstration was conducted at USS Clairton Works, Clairton, PA, a
division of USX Corporation, on August 4-5, 1993.

For questions regarding this report, please contact William C. Graeser at (412) 233-1467.

i

G. T. Webér,
y General Manager
- USS Clairton Works
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EXECUTIVE SUMMARY

On August 4 and 5, 1993, a compliance test program was conducted for USS Clairton Works,
Clairton, PA, on the #3 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.

The results of the testing showed an average particulate matter concentration and emission rate
of 0.0099 grains per dry standard cubic feet (gr/dscf) and 3.2 pounds per hour (Ib/hr),
respectively. As promulgated by the Amended Mon Valley Consent Decree, Paragraph
V.A.(6), the allowable particulate matter concentration for #3 Battery Combustion Stack is
0.030 gr/dscf. Thus, the average particulate matter concentration in the stack gas is less than
the allowable concentration.

The opacity of the exhaust gas during any of the three tests was less than or equal to 10
percent. 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.”

USS Clairton Works
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1.0 INTRODUCTION

On August 4 and 5, 1993, 2 compliance test program was conducted for USS Clairton
Wworks, Clairton, PA, on the #3 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 Chester Environmental. All test procedures were witnessed
a representative from the Allegheny County Health Department Bureau of
Environmental Quality (BEQ).

The test program required two days to complete the field work activities due to a delay
in the operation of the Battery #3. Since no ovens in Battery #3 were pushed or
charged from approximately 1400 to 1730 on August 4 1993, no emissions testing was
completed during this time period. The third test run was conducted on the following
day, August 5, 1993.
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2.0 METHODOLOGIES

The compliance test program Wwas conducted in accordance with the emissions
measurement test protocol, which can be found in Appendix A.

Particulate matter sampling was performed in accordance with EPA Stationary Source
Sampling Methods 1 through 5. Three two-hour tests were executed during normal,
maximum operation and production of the battery.

The process exhausts through a 114 inch inside 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 four equally spaced
ports, with six traverse points sampled per port. Each traverse point was sampled for 5
minutes, thus bringing the total sampling time to 120 minutes for each test run.

In accordance with EPA Method 2, velocities and volumetric flow rates of the exhaust
gas were determined using a calibrated S type pitot tube. Positive and negative pitot
lines were leak-checked at the beginning and end of each test run, Gas velocity
differential pressures along with stack gas temperatures Were recorded at each sampling
point.

At the beginning and end of each test, gas concentrations of carbon dioxide (CO9),
oxygen (02), and nitrogen (N2, by differenée) were determined with the use of a
Bacharach "Fyrite" apparatus as specified by EPA Method 3. Gas concentrations were
used to obtain molecular weight of the process gas on a dry basis.

Percent moisture content, by volume, of the exhaust gas was determined by measuring
the weight gain of the four sample train impingers in accordance with EPA Method 4.

As specified by EPA Method 5, each sample train was assembled as required by the
method, leak-checked on site at the beginning and end of each test run, and operated
such that isokinetic conditions were maintained. Clean up of the sampling train
included an acetone rinse of the front-half components of the sample train. Front-half
acetone rinses were evaporated to dryness, desiccated, .and weighed to a constant
weight. Sample train filters were desiccated for 94 hours, and particulate matter
weight was determined gravimetrically. Rinse residue weights and filter weights were
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measured to the nearest 0.1 mg. One acetone blank was prepared in the same manner
as the test sample rinses. The blank residue wei'ght was subtracted from the test sample
residue weights. After blank correction, the acetone rinse residue weights and sample
train filter weights were used to determine total particulate matter catch.

All visible emissions determinations were performed in accordance with EPA
Stationary Source Sampling Method 9, Visible emission readings were recorded for
the duration of each particulate matter test.

) CHESTER
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3.0 RESULTS

All testing was performed during periods of normal plant operation. Copies of the
plant operational data can be found in Appendix B.

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 BEQ can be found in Appendix
A,

Copies of the field data sheets can be found in Appendix A. The gravimetric results
and the emissions calculations for each test can be found in Appendix C.

The test results have been summarized in Table 1. The results of the testing showed an
average particulate matter concentration and emission rate of 0.009% grains per dry
standard cubic feet (gr/dscf) and 3.2 pounds per hour (Ib/hr), respectively. As
promulgated by the Amended Mon -Valley Consent Decree, Paragraph V.A.(6), the
allowable particulate matter concentration for #3 Battery Combustion Stack is 0.030
gr/dscf, Thus, the average particulate matter concentration in the stack gas is less than
the allowable concentration.

Table 1 also lists other pertinent stack and sami:ling 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 the three test runs were 97.6 percent,
104.3 percent, and 104.2 percent; therefore, all values were within the acceptable
range. Actual test sampling times have also been included in Table 1.

Copies of the field data.sheets for the visible emissions readings can be found in
Appendix A. As promulgated by the Amended Mon Valley Consent Decree,
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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.” The opacity of the exhaust gas during
any of the three tests was less than or equal to 10 percent.
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TABLE 1

USS CLAIRTON WORKS
CLAIRTON, PA

#3 BATTERY COMBUSTION STACK
PARTICULATE MATTER EMISSIONS DATA

Runl Run 2 Rug 3
Test Number " CLR-BS3-1 CLR-BS3-2 CLR-BS3-3
Test Date 8-4-93 8-4-93 8-5-93
Mass Emissions Rate
and Concentration : :
\0 \O '3
Particulate Matter (Ib/hr) 10.9 4.1 2.5
(gr/dscf) 0.0375 0.0144 0.0089
Stack Conditions
Flow Rate (acfm) 73800 75100 74500
(scfm) . 38900 38400 38600
(dscfm) 33960 33101 33466
Temperature °F) 522 551 540
Moisture Content (%) 12.7 13.8 13.3
Sampling Conditions
Test times 0900 1155 0720
to 0930 o 1225 to 0750
0934 1228 0755
to 1004 to 1258 to 0825
1007 1302 0828
to 1037 to 1332 to 0858
1040 1336 0901
to 1110 to 1406 o 0931
Sampling Time (minutes) 120 120 120
Samaple Yolume (dscf) 55.979 58.352 58.951
Isokinetics (%) 97.6 104.3 104.2
USS Clairton Works: ' .

\

Average

5.8
0.0203

74467
38633
33509
538
13.3
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COMPLIANCE DEMONSTRATION
NO. 3 BATTERY COMBUSTION STACK
USS CLAIRTON WORKS

USS CLAIRTON WORKS
CLAIRTON, PENNSYLVANIA

APPENDIX A
TEST PROTOCOL, FIELD DATA SHEETS, CALIBRATION
RESULTS
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TEST PROTOCOL
COMPLIANCE DEMONSTRATION OF
#3 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
CLAIRTON, PA

Particulate matter sampling will be performed in accordance with EPA Stationary
Source Sampling Methods 1 through 5 (40 CFR, Part 60, Appendix A) and Sections
139.11 and 139.12 of the Pennsylvania Department of Environmental Resources (PA
DER) Source Testing Manual. Three two-hour tests will be executed during normal
operating conditions. Greater than 50 dry standard cubic feet of sample gas will be
collected during each test run.

The process exhausts through a 114 inch diameter stack. A total of 24 traverse points
(12 per diameter) will be sampled; the traverse points will be calculated in accordance
with EPA Method 1. Sampling will be conducted through four equally spaced ports,
with six traverse points sampled per port. Each point will be sampled for 5 minutes, thus
bringing the total sampling time to 120 minutes.

In accordance with EPA Method 2, velocities and volumetric flow rates of the exhaust
gas will be determined using a calibrated S type pitot tube. Positive and negative pitot
lines will be leak-checked at the beginning and end of each test run. Gas velocity
differential pressures along with stack gas temperatures will be recorded at each
sampling point. Static pressure of the exhaust gas stream will be measured with the
same pitot tube.

At the beginning and end of each test, gas concentrations of CO;, O, and N, (by
difference) will be determined with the use of a Bacharach "Fyrite" apparatus as
specified by EPA Method 3. Gas concentrations will be used to obtain molecular weight
of the process gas on a dry basis.

Percent moisture content, by volume, of the exhaust gas will determined by measuring
the weight gain of the four sample train impingers in accordance with EPA Method 4.

USS Clairton Works 7/93 1 @/ CHESTER
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As specified by EPA Method 5, each sample train will be assembled as required by the
method, leak-checked on site at the beginning and end of each test run, and operated
such that isokinetic conditions are maintained. Clean up of the sampling train will
include an acetone rinse of the front-half components of the sample train. Front-half
acetone rinses will be evaporated to dryness, desiccated, and weighed to a constant
weight. Sample train glass fiber filters will be desiccated for 24 hours, and particulate
matter weight will be determined gravimetrically. Rinse residue weights and filter
weights will be measured to the nearest 0.1 milligram. Ope acetone blank will be
prepared in the same manner as the test sample rinses. The blank residue weight will be
subtracted from the test sample residue weights. After blank correction, front-half
acetone rinse residue weights and sample train filter weights will be used to determine
total particulate matter catch. Clean up and analytical procedures will follow the
methodology of EPA Method 5.

All visible emissions determinations will be performed in accordance with EPA
Stationary Source Sampling Method 9. Visible emission readings will be recorded for
the duration of each particulate matter test.

A report summarizing the compliance test program will be submitted within 60 days
following completion of field work. The report will describe test methodologies utilized
and present a textual and tabular summary of the emissions results and related sampling
information. Copies of operational data will be included in the report to verify that all
testing was performed during periods of normal plant operation. Also incorporated into
the report will be copies of the pre-test calibration results, post-test calibration results,
the results of an audit conducted with a critical orifice provided by the Allegheny County
Health Department Bureau of Air Pollution Control, field data sheets for the particulate
matter sampling and visible emissions determinations, erissions calculations, and
gravimetric results for each test.
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Nome: Oicuand / C_&ssékéafz.-c-: —b

Phone: P73

Date ocv_ 95 _ Trafn ID_szr *3 M Cal. Factor, Y _ .,
Type of Pump Jiimdis.,,. .

Type of Meter Box nn s/ = .

D
Final reading £|:3
Infrial reading fc'3
Difference, Va £:3
Percent Accuracy, IA
Inlet/Outlet temperstures

Inftial °F.

‘After 5 minutes

After 10 minutes

Final

Avg. temperature, td' °r/°r
Tige, © ui;x
Orifice man. rdg., delta H
Bar. pressure, Pbar
Ambient temperature, t.x °r/%c
Pump _vacuuu' in. Rg
Vn(std)" £e3
DCM cal. factor, Ye

*'Vﬂ(lt.d) (1) x’

-

Run Xumber

Orifice No. g =7F

- Example . 1 2 3
966.461 /9. §.PO R2040 34550
| 946.602 _/2.4c0 19900 27.200
9.859 719 7.240 736D
112/89 »Y _ e {70 £33 173
Mw.z_@%g_ﬁ ?6?{% 8l 57(
15.0 5= (S e /S o
1.35 0,5~ O‘és—. O o
229.78 9‘7.‘07' _ 2o A o5~
J4/23.3  _co ! Lol 20 !
18.8 20 o 2o 2e2 0
9.2015 2051 (990 Z.05E,
1.05%3 ] 008/ -2 J.olt5)
02629 - 0 NF 0.1980 0.1999

*If you calculate dry gas volume in English Units, use the conversion factor of
0.02832 3/£t3 to obtain the volume 1n metric wnits,

V., () =

229,92

V. Phae ;5}_8._.
] td-*l-(

€0 Data Sheet



CEOMETRIC PITOT CALIBRATION

Calipes # XE £ - =F

Precheck
Post Chesk
!
- g d.}
o

To

..:a

Prote #
Dus:_o9- /- 92

re -~/

ldals; LA e

d=__ 10
> a, 2% = <i(°

P

Ble_ /7

Fe_  9es5”

f
Flaw’
4 . - - 1,08 b @ 1500
0 A A
i3 L= "t

- — - - e—

»
booziog d Q.00

p=_£&b
Vs o

W = _éd
X=_"17%

B=201250" (s Framw Y
Y = £0.03125% vz F Ta~g
w0 ”

X20.7%
(A" using 12”7 nozzle)

Ys ekt Y30
z2:_3% = 20
D s 28D Dy>.1875"

__( K, @ LxpaiSSED ateu.;;)

6_&3‘

]
!
* o BY TR D

lallnmulnh-li-ﬂﬂ'u X

Liwn, 2§ 3TN, |

LTl e vimg ' _L




GEOMETRIC PITOT CALIBRATION

Caliper # Xt 59 Probe ¥ /O - /

Precheck Dus__ #/2-93
Post Check Instials:
| l ' a‘:? E'
@ P \

—_—— e Be_fO T '
F'Eow |f-_o9f0
pe_0-0175 =€ 0.1250" (e Frow®)
v= 0,036 V= 003125 (v F A E)
wWs 0.237 w0
Xs_©.277 X203

(34° using 1/2* nozzle)

Ye_t.000 Y3300

1.05 0, d’d.so % ;. 2. 500  2zo10
| ]

' N i .
2,10 0, & <3.00 0, D‘=_o-_zl‘£ D> .1875

e

e wecal | | Z ;
i b
f I 0T P ClD

-1 |

s, I 1BIN

14
3\‘: T3¢ 1 W10t te :O _ TR $ FITO AL
IS eMaulMiyrt il

LAgM. B¢ MIN{




COMPLIANCE DEMONSTRATION
NO. 3 BATTERY COMBUSTION STACK
USS CLAIRTON WORKS

USS CLAIRTON WORKS
CLAIRTON, PENNSYLVANIA

APPENDIX B
PLANT OPERATIONAL DATA

@ CHESTER
/ ENVIRONMENTAL
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Wednesday, August 4. 1993 Turn 2
Batteries: 1-31

] Oven Last Pushed Earliest Besired
—_—nMT 133} 715028 ——0 3:003s
—_— 1L [§4311} 755730 —m—m Si0nde
— R Y108 310228 —— rllie
—_— AL 1334341 810832 —— G:l8as
—_— I 1131131 idag ——— B:ldaa
—_— RLSIS $3141) 2:20ak —— 3020
—_ 192 R 212bas e 9:lbas
— AL7i3 [$532%¢ 613338 o 9:dJa8
— 3yn 13RENL 2:3%0 — §:452a
—_ A1 1 8:4538 — 815320
— 01972 158138 B15lap ——m T:0ias
2173 ($1141] 8:57ap — 90722
p21s2 1 9:03ay ;8338
BAI3 i 9:10am 9s20an
12312 1t 9:16an 9:2bea
R2411 0:06 G1222e 9:3238
32543 133131 9:28a8 7:38:8
82972 m 9:34za 9:44a8
A27/3 tn 9:40aa 915022
82712 ti314t 9:db2n $:%bae
A2973 138331 2:53a9 10:03a0
82972 1431341 9:99as £9:95a8
A3 it 10:052n 10:13as
B25/1 0:06 19:11ae 10:2ze
83172 118 1011738 10:27as
€2 12 113131 19:13aa 10:33as
B2 /3 iy 10:30an JUTELETY
Az fl e 101 36am 10:46a8
B4 73 ey e 10:42as {0:32an
B4 i) L) e 1014838 —— 1023824
85 13 $UEN8Y o 10:9329 —— 110422
f6 IR — 113008 —— (131020
B8 7 TR 1T QN § 0T I't PR Y 4 {.1-*
A8 11 garegt o [1s13am — 1112000
210/3 TTL1 T QU | SY LY Qu—— e 1
A10/1 LUt 13:0%8 — 1123020
81213 sl — o 113y ——- 144108
AL2/1 gt 11:137ae —— 1114728
01473 praney . 11:4%3s — 1135208
Alas teener . 11:50ae ——— 12:000m
81473 gtegst — . 11:S62s ——— 12:0600
LH eyt 17:0002 ——— 121170
31843 gy . 17:08ps . 12:1d08
MBSl I e 12} 40— 12:24ce
82073 gt 12:7008 ——— 12:1000
A0/ 4 sann) — 17:7sos ——— 1213008
N i 1203088 —e— 114308
43271 [TTTTT puuem— S 12:4%n
B2473 taet —— 12:4508 — . (1:3%0a
A24/1 pranl . 12:51ps —— 1:0l0e
LYY IS e 1218708 e 130703
AZE/1 LI e 110308 e Lil30M
82813 taaeet o 13092 o 111908
B28/% st — . lilépE —n 112iDD
£30/3 qepst o 1s22ma . 11308
Ly 73 g o 112908 —— 133600
ATD/L 1esty —— U:3doa o liddos
a1 72 teagty o l:d0gs —— L:id0s
al /1 freedt — . L:4Lpe . 134D
Az 12 1 115308 —— 2:030e
- &) 1 11t o 115608 . — 0:0%
43 /2 1 e—— 230508 ——— 2:1300
B3/t sedet o ilipE e 27108
47 /2 saey —— 2iliow ——— 2illns
87 n e ——— 212508 —— 213308
A9 /% e ——— 2:2%0m ——— 2:3%0
B9 /2 PN — o 2:3b08 ———— 2idbpe
Allf2 S 2:dne — . 2:520n
Bil/1 ey . 2:4%5a ——~ 2:3808
AL3IZ o %o —— 3:0408
Bi34Y I 310008 ——— 3:il0e
AL T e 3:0b0R —— Jilhpe
ML P 31768 e 37308
ATIZ ey 3908 ——— 3:2%k
Birsl tragey 112504 —— Jilica
A1972 et e Lidipe — . 3:ilom
E19/} petysy . 3:370a — — 3:d7ne
A2 e . 3:47om —— 3:i3300
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Wednesday, August 4, 1993 Tuen 3
Batteries: §-3 2

) Last Pushed Earliest Desired Latest
! pai/l nmanyy 3 008 e 4:0008 —— 431002
2 A232 WU e J:8700 ——— 410008 —— 4:lten
3 823/1 11177 '02“ l:l?ol 412203
] A2542 N . 4:0808 ——— 4:l80m —— 4:290e
3 925/1 Y e 4 oy —o &:240. — 413408
é A2242 I e 4:2008 ——— 433008 —— 4:4000
7 82741 Ity 4:2008 —— A;lboe —— Aidépa
8. 72972 BRI . 437008 —— 42820 — 415200
9 N BUE88 o 4:360% ~ee 434008 ——— 4:5803
10 A31/2 WU e diddpn —— 4:%30m ——  §:0400
11 02N geest 43500 —— 9:00pe ——  3:l00e
12 /2 /13 (1411} p—— P].TY "R P, Y R— Y T
13 52 /2 B e 510203 —— 5:i%0s —— $il708
14 M /T IENY o 310800 ——  $:i00m —— 5:2Gpe
13 pa /2 Kt e S:idpm —— 512008 —— H:3500
1¢ Ay /3 BOAAE o 5:2ipe — 5:3l08 —— S:dice
17 By 12 MU —— 5:270m —— :378m —— 314708
18 A8 /3 B e 2:330 ——— 5id308 —— 3:330a
19 B /2 111 9:3998 ——— 5:4998 —— 5:55pa
20 ALQ/3 1333111 514508 —— 5:35aa —— 4:0508
21 810/2 133513 S:5ins —— G20l —— s:iime
2 AL12/3 1111¢ 91570 —— 810708 —— &:ll0e
3 B1272 131313 6:0308 —— &:1308 —— A:2700
24 Rid/3 1 6:090m ——— b:1%08 —— 4372908
8% R1d/2 sy b:150m ——— 4612508 —— 6:3508
26 AL&/3 L Ii]4] 612008 ——— b:31D8 — :dipE
7 Bib/2 Uy — . 607w — 813709 —— G3d70a
24 ALB/3 sant _ b:ldoe ——— brdboe —— 33402
29 R1R/2 N . 6:d0p3 ——— L5008 —— 73000
30 A20/3 LL111{ QT 1 1.1.1 JE———} .1, J— 7:069:
31 32072 U e 4:3208 ——— 7:02D8 e 7ii208
32 A22/3 Heryy b:5Bpe —— 7:080 —— 7:ldpa
3 52212 AR — . 7:04am ——— 7:ldpa —— 7:24pa
34 A24/3 e . 7il0oe —— 7:20pm —— 7:30Da
35 B24/2 UL Tifboe ——— 7:i7bom — 1:3bms
3¢ A28/3 B e 702208 —— 7:3208 —— 7:ddoa
k3 22442 AR e 707908 —— 7138080 — 7:df0n
3 A273 ny o 7:34p8 c— Tibios e 7134m0
39 §28/2 HERYY o 714008 e 735000 e 210002
40 A3/ 1111 ¢ U 7-%6» — 7:5bp8 — B:0bpm
41 23072 MRy e . 7i5%08 e Bid3ga —— Q:{3pe
42 clL /2 et 7:5908 e Bi0%08 — . 8:192
a3 Bl #Y taregt — 5:05pf ——n 8:1708 —— 3:2%ha
iU AL 2 eeet . 8:llom ——— B:2lpa —— B:llom
L MM ey 878 — 8:2708 — 8:3708
LY A3 1l ket o 812308 —— B:33om — 8:dlce
A7 BS 71 et 8:7908 —m 813908 —— 2:49pa
48 A3 /1 8 813008 e B14308 e 8:55m
49 BT 73 gty @edlps 835100 we— F:0ipa
S0 AT 11 feaer 84708 e 815708 —— 910728
b3 B9 /3 IS8 :539. s 930308 e 911302
52 A% /1 SREEAS e 8:5908 ——— 9:0908 o 9:190m
33 B1A/3 iy . 910500 —— 911508 ——— 9:200a
54 ALL/) e . 9:llo8 — 912208 —— 931320
58 a3z iy 91808 e 9:0808 —  9:33pa
56 AL3sS LAY o 9:74pe 9:3408 ——. 9:ddosx
7 81373 311 § U :3003 — 318008 —— 9:50pa
ag 31571 e . 9:56D8 ———  Fi8608 —— P:5L0n
39 817/3 1111 QU S — F:320a —  10:02na
80 A7/ P SidBom — . 9:580e — 1030900
Al 81973 ROENY e 9:54pa o 1050408 —— 1011402
52 AL9/4 41411 ye— 111117 10:10ps — 10:2008
53 B21/3 B 10:060 — 10:1500 —— 10:2402
] ALY basE 103820 1037208 o 10:3300
b8 B233 ALY 1011608 e 10:28908 —— 10: 3628
&4 AZ3f) PIRORY o 10:240m 10:34p8 e 10:d4ps
47 323/3 tassat ___ 10:7ips 1924108 com 10:3108
b3 A28/1 st 10:37p8 e 1034708 —— 1015708
49 22743 TN e 1034308 e 202530 —— 1110303
70 A27/4 1Y 1004908 e 1055988 e 1139908
7} 82973 20000 1015508 e 1520508 —— 1131500
72 A2%/1 20008 1):0lom 111108 1122190
73 33173 20080 — . 11:0708 1111708 e 112708
i A3L/L (13— § Y 1T Q—— | T RS AT )
75 2753 20000 11.19n| ——— 1112900 —— 11:390a
18 a2 12 20010 1122508 1323508 ——— 11:4500
il B2 N 20130 e 11 SIM — 11tdlee e 1115108
78 ad 72 20809 e 1113708 e 1124700 e {1:570a
79 84 /1 faener  11:4308 e 1125300 —— 1230328
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1
Wednesdav, August 4, 1993 Tura
Batteries: 1-32

Earliest Desired Latest
Qven Last Pushed . 12:00as —— 12:1000
Sea § [TTT1] Q— Hgig: - 12:0088 — 150 e
p —— 23T —— i 1230208 —— g — 13150
T T e — s
: A i 1211808 ——— 1234 =1
o LY A —_— 1T — 123120 3473
R 111 i pri— i
T 3 11t 13'.33;. — 12140 12:3%s
7 A3 /4 13 5 1214580 T:)kan
7 e 1313 12:1928 —m 12 —
39 /3 1 £ 121562 111220
- R 183411 12:4638 —w 122 — 41l
AS /) T 12186 1:02a0 1iiflan
| S 3 1 1213280 ——- i3 —_— 1
87 17— | — ] . 1:08an 1283
0 e B 02 — 12:5822 111438 —— 13
[} — 39 /3 114114 1:042a 12las —— liilam
3 - L3 it 1:1128 b2t 1137a8
35— 13181 . 1:27a0 — 114328
i ALt :lltﬂ %,53\22 '-fi;:: — 1:i{%a
is B13/3 1Rl 113930 1;45 a — 1:%5aa
e — ot st {:352 Lisie —— 2:0%ae
17 33 1:42a8 158a0 —— 23
18— A7t — B 14828 ——n 33830 2i14an
p—i i " I - it — 2100
10 173 11 2:00a8 —— 198 — g3sfd
2 BZII,1 13y 240738 e 5i9%2e . Z33las
2 nat/L W —— e —— 212930 —— 2:3%¢
23 823/3 i 211938 ——— 2;, 2:4%52a
87311 H_—— 213328 —— 152an
4 ﬂquz {11} 212338 —— 2-423. —— 2. i
a5 82373 B ——— il —— £ 113028
BT amn T T e — A Er i 1
7 1 - 5 -_— it — 3:l0a
?;'g A27/1 :mn 212%33: — :33922 — Liilas
= e, e e
W 1 f1f —— i-':uha —_— gis kY
3 B3L/3 }— 3:i%an 3:3%38
3 mu 310938 — 12538 —— 31044
. ASLAY it Sl { fri— — Lim
33 £z /3 W ——— e ——— 3iilae 314828
3 Az 12 M e 23 T 330 —— 3:58ap
3 Bz /3 gy ——— fighes — 30w —— 1:20m
3 b 12 T p— 1 — 3idss — 1%
7 84 /1 - Tidbas —— ,"..)33. —_—
3 o 12 s 315338 —— 4 — 41198
3 8 111 — L e — 100 412520
an 88 /,.!,' gy —— 110538 —— A'?i . 4:71as
B pLas ity H T — i e— 438
2 4 1] T gt —— 4] i
: AL2/2 B A i3l —— 415028
i Aiars i — 1 — $40as — ;:ggaa
&% 14/1 I T i3eae —— 15728 —0 310228
i fa/t o — 414220 —— 4"'5 — 2:0%20
87 ALer2 i i T 1:3% £1i5a0
47 . : HIREE B 5
49 Bie/t gy 315528 —— 5: S:21a0
ALE/2 B il . §:ilas —— 510720
- 5 3 S10iam Jrliom —— il
50 ad Hit T Sl —— 3 — niidw
42072 W b — 31782 t4022
i B0nt :mg — i Sl — %;:igé:
53 v thint _—— 517538 —— 311538 . 523
54 Aghis HHH S 1 i — 314528 —— 5:5928
&5 AZk/? (R 111 § U 517980 —— 3! 510528
f 42872 1ty 14500 —— Sr35as — 5:112m
3 82871 :m:: 22%?:: _ 23;3: p—— g’%l“
3 & {1 £ -_ % &:24aa
f— p— 1T iakia —— Gilb — Lo
— i} 1t 211038 wmem B12 __ &
il Hat it — bidom — 1363
2 —— il /2 i £:27 —— idie — ol
8 —— B3 /R 11 1111 Y T — 6:45a= — §135aa
B2 — 3 Frp— bidias —— Jiiime
& —— M2 Ui brdlae —— bijlad —— 17
e . — t _— — vl :.3
L —en e —— e
Sl St 1111 Swma— Jias —— T T 7itbes
[t J— Ag lg 0 710838 7:i§al 1328
g +2y) e 1 R— Tiifee — T1Z8 —— Ji32
y} - B%Zl}j Tt — — 7+ifa8 — 7:_,5:. 7:452m
72 —— A3 et 712528 —0m 7:21 8 —— Iillam
7% — Bl ey —— 713138 —— 714725 — 1:3728
T ALY — e — PR3y £ T — 7;53 : B:03an
B —— ¥ — nunt T:d3am —— 7:33a8 -
BT T '

L,/-lg 3«
/ _ s
l//’/j!‘z" ,%v"(l
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Thursdav, August 5. 1993 Turn 2
Batteries: 132

tven - Last Pushed Earliest Desired
w I 19:05 T:5028 ——u 2:;0020
AN/ 19:08 7T:57a0 —.— B:00as
a2 /1t 19514 3:02a0 — B:i2a2a
BIL/3 19:11 1083 ——— B:i8aa
A28/} 19:1} 430 e 232400
B18/3 19:11 12028 —— 8:302a
AZary 19:10 12008 —— Q33tas
B30/3 19:11 13508 ———— B:8320
CL 43 19111 ;3928 e—nu 3:492e
ALl 19:17 B:49a8 ——— B8:5%8
A/ | 19:17 tilas —— 9:0las
AL 12 1917 15738 —— 9:07an
Bl 1) 19:47 10308 —— 931322
A3 12 19:47 9:10e0 — 932020
Bl /1 19:47 Piiban —0— 932420
A3 £2 18:17 912288 ———m §:3220
B n 19:17 9:3820 —— 9:30aa
A? 12 19:17 Fedhae —— 9:4438
97 74 1"t 91408 ———  9:50ae
A9 2 19:17 9:46an 9:56a0
A /L 19:24 9:33a8 — 1030328
B9 /1 143811 F:39an 10:0%a»
[H T 19:23 100528 10:45am
nin 19:23 19:11an {0:21an
A1312 {ei1t 10:f7a8 o 1032723
B3/ 1181 10:2338 19:33an
81572 11131 10:30z8 10:4028
91541 11881 O:3608 10:44ap
A17/2 nun 034238 1}:82as
811 nmun 0:4828 10:58as
A1972 {11131 0:5420 1110420
2191 teesse 1:00a8 11:10aa
42172 fn 1:06a8 11s1bas
B21/% unn 1:{3aa 11:23z2e
42372 $33411 1:1%as 11:292n
§23/1 1 18:25am 11:3%s
#2542 1 1:3laa 11141an
82712 s 1:37an 1:47as
2714 iy 1142as {:53as
#2972 334811 11:50a 2:0088
B29/1 s 111542 2:06ba
A3L/7 1nun 12:02ce 2:1208
BN 28:06 12:080a 2:1%0s
C2 11 nu 12:14om 2:24ps
p2 3 131811 12:20ps 12:3008
82 j2 L 12:2608 2:34na
Ad 73 1 12:33pa 2:43pa
B4 17 1831111 12:3%ca 2:4%0m
R 131411 12:4508 12:350s
T J—1 3 { 1} 12:3ioa 1:0108
£8 43 fnin 12:57on 110708
28 72 tre 1:03pe 1:13pa
31472 1341 $:09ps 1:19a8
AL2f3 10t 11408 112608
81212 Ty 1:2%m 1:3200
AL&S3 1nnn 1:2808 {:3808
B14;3 11y 1:3408 1:44pg
Alef3 treet 1:40ps 1:300a
91672 1Lt 1146pa 113558
AL/ teenae 1:5308 2:0300
p18s2 131313 {15908 2:0%0a
A20/3 114331 2:0500 2:150a
B30/2 1 2:ilns 2:1ina
A2273 131411 2170 212708
R 131 2:2%m 213308
A24/3 at{tt 2: X 2:39pa
324/ 1Ly 2: 3608 2:45pa
ARSI g 2:420n 2:5208
Bes2 1t 2:4808 2:5308
AZB/3 413114 2:54pe 3:04p
B28/2 fin 3:000e 3:10ps
43013 s 104pe Jilépe
£l 12 L 3:iloe 3:2%0e
8l 3 1 3:1%0 312%9s
8l /1 LEE] ] :2508 313508
Bt /3 g 3:3ins 3:dioe
A3 A 133434 13700 3:47ps
BS 73 T 343 3:5308
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' COMPLIANCE DEMONSTRATION
NO. 3 BATTERY COMBUSTION STACK
USS CLAIRTON WORKS

USS CLAIRTON WORKS
CLAIRTON, PENNSYLVANIA

APPENDIX C
GRAVIMETRIC RESULTS, EMISSIONS CALCULATIONS

(// CHESTER
ENVIRONMENTAL



AIR QUALITY ENGINEERING
SAMPLING CALCULATIONS
CLIENT: Clod TEST DATE: R-H-73
TEST SITE: TEST NUMBER: (R~ B53 - (
A. Barometric Pressure 29.35 in. Hg
B. Static Pressure — O in. H20
C. Stack Pressure 29.2 3 in. Hg [A«B/13.6))
D. Average aH 0.9 in. ;L’ZO
E. Meter Pressure 9.4 in. Hg [A=D/13.6)]
F. Average aP _;o.og' in, H20
G. Pitot Coefficient 0.8
H. Gas Meter Coefficient .5 ]
I.  Stack Diameter 1/ef .
I.  Stack Area 70.58 2 (0.00545°17)
E. Nozzle Diameter z in.
L. Nozzle Area 97 x (07 fi2 (0.00545°K3)
M. Average Stack Temperature 2.2, 'F
N. Average Stick Temperature q:S > ‘R (450+M)
O. Average Meter Temperature 9 ‘F
P.  Average Meter Temperature < ‘R (460+0)
Q. Condensate Volume 16/ 6 mL
R. Absorbed H20 L 2 mL
S. Total 20 172 % mL (Q*R)
T. Filter Particulate Weight 0.1060 £
U. Probe Particulate Weight 0.0296 g
V. lmpinger Particulate Weight 4
W. Touwl Particulate Weight A0 2 4 (T+U+V)
X. Metered Gas Volume def
Y. Corrected Metered Gas Volume  59.3 def (X*H)
Z. H20 Gas Yolume —847'3‘7 ef (0.00267°S*P/A)
AA. Total Sample Valume (R 483 cf (Y+2)
BB. Percent H20 (100°Z/AA)
CC. Gas Volume Sampled dscf [Y %(528/P)*(E/29.92))
DD. Grain Loading 0.03 " gridsef (15.4*WICC)
EE. Avcrage__Molu:ular Weight: o _
Component| % Volume [ (1-BBE/100)]* Molocular] = WeightMol
+100 Weight
HO | O0.(27% i) 18 2.2
€0z i ou3o | 5,873 “ 4994
0 | A a 7.3
02 ' neMo ! PR L
N2 .83 ! T A 20.279
H2 5 : 2 &
Ar @ F W K (74
Average Motecalar Weight :
FF. Average Stack Velocity \ 7.4 Fp?a“%a?ﬁc-sqn ((F*NW(C*EE)]}
GG, Averge Flow Rate acfm  (60*FF*)
HH. Standard Flow Rate 00 seffd  (GG(523/NY*(C/2.52))
. Sampie Time 200 sec
IJ. Percent Isokinetdc N % {[100%CC*60]] / (HH*L *[1%(1-BB/100)]}
KK. Mass Flow Rate 10.4 b/hr  (DD*HH*(1-BB/100)*60/7000]
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EEYSTONE ENVIRONMENTAL RESOURCES, INC.

AIR QUALITY ENGINEERING
SAMPLING CALCULATIONS
CLIENT: ton (Works TESTDATE:  &-#-7%
TEST STTE: TEST NUMBER: &~ £55 - >

A, Baromemic Pressure 29.3 & in. Hg

B. Static Pressure - 7.0 in. H20

2. Stack Pressure F.28 in, Hg (A+(8/13.6))

D. Average o H o 3 in. H20

E. Meter Pressure o in. Hg [A=D/11.6)]

F. Average aP _Q% in. H20

5. Pitot Coefficient o. gq

H. Gas Meter Coefficient 1.OIS

.  Stack Duameter 14 .

. Stack Area FO.88 fi2 (0.005451%)

K. Nozzle Diameter 0. 42 in.

L. Nozzle Area 9 99 x10="T fi2 (0.00545°K%)

M. Average Stack Temperature 5% | 3

N. Average Stack Temperature 1ou ‘R (460+ M)

0. Average Meter Temperanre 96 °F

P. Average Meter Temperature <Ll ‘R (460+0)

Q. Condensate Volume (8¢ o mL

R. Absorbed H20 /3.6 mL

S.  Towl H20 /78. 1 mL (@R

T. Filter Pardculate Weight .05 ]

U. Probe Particulate Weight ".0200 ¢

V. Impinger Particulate Weight — g

W. Total Particulate Weight 0.0eHG £ (TeU+v)

X. Metered Gas Volume (ol, (O3 def

Y. Corrected Metered Gas Volume o2 533 def (XH)

Z. H20 Gas Volume 10.020 cf (0.00267°S*P/A)

AA. Total Sample Volume 72.553 of (Y+2)

BB. Perceat H20 13.8 % (100°Z/AA)
Gas Volume Sampled 513,352 “dsef  [Y%(S28/P)%E/29.92)]
Grain Loading T 001494 gridsef (15.4*W/CC)
Average Molecular Weight:

Compoocat| % Volume |* (1-BB/100)[* Mokculsr] = Weight/Mol
+100 Weight )
B0 | 0.3g _ Fadwaeess 18 = P4
€02 | 0.430 | 0.%62 “ 4,931
co & A Z_
P02 1 podo ! 32 (./02
N2 0.838 2 20, V33
77 7 s 2
Ar T 40 '
@_Avemge Pﬁﬁ!ecnhr Weight 22 55

FF. Average Stack Velocity \1. 3¢ 'Fa_{'

3G. Averge Flow Rate 75100 acfm  (60°FF*))

HH. Standard Flow Rate 3400 sefin [GG*(528/N)%(C/29.52))

0. Sample Time sec

1J. Percent Isokinetic 104.3 %

EEK. Mass Flow Rate 4, b/hr  (DO*HH*(1-BB/100)*60/7000]

z .
$5.49°G*SQRT ((F*NW(C*EE)]}

{{1002CC=60*T] / [HH*L*U%(1-BB/ 100)]}



EEYSTONE ENVIRONMENTAL RESOURCES, INC.

AIR QUALITY ENGINEERING
SAMPLING CALCULATIONS
CLIENT: TEST DATE: 55473
TEST SITE: TESTNUMBER: c. iz~ RS7- 3
\. Barometric Pressure 29243 in. Hg
3. Static Pressure —_r in. H20
=. Stack Pressure 29 25 in. Hg [(A«(B/13.6)]
). Average aH 0. Fo in, H20
Z.  Meter Pressure 2945 in. Hg [A«D/13.6)] -
:,  Average aP 0. 05 in. K20
3. Pitot Coefficient o, B
1. Gas Meter Coefficient A
. Stack Diameter ' in.
. Stack Area 7. ] fi2 (0.00545 *17)
L Nozzle Diameter O, 425 in.
.~ Nozzle Area 9.9 xiu-7T fi (0.00545°K7)
Ad. Average Stack Temperature 540 °F
N. Average Sack Temperature . ToreToy ‘R (460+M)
). Average Meter Temperature 86 ‘F
. Average Meter Temperature SH(o °R (460+0)
2. Condensate Volume 129 G mL
L Absorbed H20 2. 3 L
.. Total H20 (9.1 ml (@R
7.  Filter Partculate Weight . g
1. Probe Partculate Weight 0.0139 g
/. Impinger Particulate Weight g
V. Total Particulate Weight 0.0339 4 (T+U+V)
L Metered'Gas Voiume def
f. Corrected Metered Gas Velume ¢, 87( def (X0
L~  H20 Gas Volume 9,50 cf (0.00267*S*P/A)
\A. Tota] Sample Volume H, 372 ef (Y+2)
IB. Perceat H20 3.3 % (100°Z/AA)
-C. Gas Volume Sampled 58 .95/ dsef  [YY(S28/P)(E/29.92)]
)D. Grain Loading D.cofq gr/dsef (15.4°WiCC)
iE. Average Molecular Weight: _
Compooeat| % Volume | o (1-BB/100)[* Molecalas] = Weight/Mol
+100 Weight
H20 e 18 G4
T2 0,130 1 9.96 “ 4959
=) ) 3 =
02 1O, of-{ ’ ] .10
N O30 L 20. 144 !
H2 7o) : b2 @
Ar @ i " @
Average Molecular Weight WA ' :
F, Average Stack Velecity 1 7.5 Fp_s {85.49-0-SQR1‘ [(FeN)(C*EE)]}
K. Averge Flow Rate F45¢0 acfm  (60°FF*)
[H. Standard Pl1ow Rate 2000 sefm  [GG*(S28/N)*(C/29.52)]
« Sample Time 2200 sec .
l. Percent Isokinetic lﬁﬂ 2 % {(100+CC260°]) / [HH*L*II*(1-BB/100)]}
X, Mass Flow Rate 2.5 Ibvhr  [DD*HH%(1-BB/100)*60/7000)
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