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Director Deputy Director '} . y
Bureau of Air Quality Control Allegheny County’Health Department i
Department of Environmental Resources Department of Air Quality

P.O. Box 2063 301 Thirty-ninth Street

Harrisburg, PA 17120 Pittsburgh, PA 15201

U.S. Environmental Protection Agency Office of Chief Counsel

Region 1li Waestern Region

841 Chestnut Building Department of Environmental Resources
Philadelphia, PA 19017 400 Waterfront Drive

Pittsburgh, PA 15222-4745
Gentlemen:

Subject: #20 Battery Stack Compiance Demonstration
USS Clairton Works

| am enclosing with this letter the mass emission report on #20 Battery Combustion Stack.
The compliance demonstration was conducted at USS Clairton Works, a division of USX
Corporation, on September 21, 1994.

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

Very truly yours,

USS Cilairton Works
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U. 8. Steel Group »
A unit of USX Corporation Fcled «
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EXECUTIVE SUMMARY

On September 21, 1994, a compliance test program was conducted for USS Clairton
Works, Clairton, Pennsylvania, on the #20 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
Second Consent Decree (Civil Action Nos. 79-709, 91-329), Chapter V (Compliance
Requirements - Clairton Works), Section F (Combustion Stacks), Specific Items 2 through
4.

The results of the testing showed an average particulate matter concentration and emission
rate of 0.0105 grains per dry standard cubic foot (gr/dscf) and 7.36 pounds per hour
(Ib/hr), respectively. As promulgated by the Second Consent Decree, Chapter V, Section
F.2.a, the allowable particulate matter concentration for #20 Battery Combustion Stack is
0.015 gr/dscf (a Lowest Achievable Emission Rate [LAER] standard). Thus, the
particulate matter emissions from the stack are less than the allowable concentration.

During the test periods, the opacity of the exhaust gas was zero percent. As promulgated
by the Second Consent Decree, Chapter V, Sections F.2.b and F.3, 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 observed opacities were less than the allowable values.
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1.0 INTRODUCTION

On September 21, 1994, a compliance test program was conducted for USS Clairton
Works, Clairton, Pennsylvania, on the #20 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
Second Consent Decree (Civil Action Nos. 79-709, 91-329), Chapter V (Compliance
Requirements - Clairton Works), Section F (Combustion Stacks), Specific Items 2 through
4,

Testing was performed by Messrs. Richard Casselberry and Patrick Stockton of Advanced
Technology Systems, Inc. (previously the Monroeville, Pennsylvania-based Air Emissions
Measurement Group of Chester Environmental) and Mr. Lance Grumling of
Environmental Technical Services under the direction of Mr. Bernie Clark of Chester
Environmental. All test procedures were witnessed by Mr. Phil Lawrence of the Allegheny
County Health Department - Department of Air Quality (DAQ).
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2.0 METHODOLOGIES

The compliance test program was 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 and Sections 139.11 and 139.12 of the Pennsylvania
Department of Environmental Resources (PA DER) Source Testing Manual. Three two-
hour tests were executed during normal operating conditions. Greater than S0 dry
standard cubic feet of sample gas was collected during each test run.

The process exhausts through a 186 inch diameter stack at stack platform level. 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 point was 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
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 (COy), oxygen
(O7), and nitrogen (N, - by difference) were determined with the use of Fyrite apparatus
as specified by EPA Method 3. Gas concentrations were used to obtain dry molecular
weight of the process gas.

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 are maintained. Clean up of the sampling train included a water
rinse followed by an acetone rinse of both the front-half and back-half components of the
sample train, as per PA DER particulate matter test methods. The water soluble and
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water insoluble portions of the front-half of the sampling train were determined as a total;
that is, the water rinse was not filtered to determine soluble and insoluble portions. Front-
half acetone and water rinses were evaporated to dryness, desiccated, and weighed to a
constant weight. The water soluble and water insoluble portions of the back-half were
determined separately in accordance with Section 139.12 of the PA DER Source Testing
Manual. The back-half water rinses and first three impinger solutions were combined and
then filtered under suction through a preweighed 0.22 micrometer membrane filter. The
filter used to capture the insoluble material was dried, desiccated, and weighed to a
constant weight. After filtration, the soluble back-half water was evaporated to dryness,
desiccated, and weighed to a constant weight. Back-half acetone rinses were evaporated to
dryness, desiccated, and weighed to a constant weight. Sample train filters were desiccated
for 24 hours, and particulate matter weight was determined gravimetrically. Rinse residue
weights and filter weights were measured to the nearest 0.1 mg. One acetone blank and
one deionized distilled water blank were prepared in the same manner as the test sample
rinses. The blank residue weights were subtracted from the test sample residue weights.
After blank correction, front-half water and acetone rinse residue weights, sample train
filter weights, and back-half water insoluble 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.
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3.0 RESULTS

The test results have been summarized in Table 1. The results of the testing showed an
average particulate matter concentration and emission rate of 0.0105 grains per dry
standard cubic foot (gr/dscf) and 7.36 pounds per hour (Ib/hr), respectively. As
promulgated by the Second Consent Decree, Chapter V, Section F.2.a, the allowable
particulate matter concentration for #20 Battery Combustion Stack is 0.015 gr/dscf (a
Lowest Achievable Emission Rate [LLAER] standard). Thus, the particulate matter
emissions from the stack are less than the allowable concentration.

Table 1 also lists other pertinent stack and sampling parameters which include stack gas
flow rate in units of actual cubic feet per minute (acfm), standard cubic feet per minute
(scfm), and dry standard cubic feet per minute (dscfm), stack gas temperature (CF),
moisture content of the stack gas (percent by volume), gas volume sampled for each test in
units of dry standard cubic feet (dscf), 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 percent
and 110 percent is considered acceptable. All isokinetic values were within the acceptable
range of values. The gas volume sampled for each 120 minute test was greater than 50 dry
standard cubic feet. Actual test sampling times have also been included in Table 1.

Copies of all field data sheets, including the visible emissions readings, can be found in
Appendix A. As promulgated by the Second Consent Decree, Chapter V, Sections F.2.b
and F.3, 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. During the test periods, the opacity of the exhaust gas was zero
percent. Thus, the observed opacities were less than the allowable values.

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 DAQ can be found in Appendix A. All testing
was performed during periods of normal plant operation. Copies of the plant operational
data can be found in Appendix B. The gravimetric results and the emissions calculations
for each test can be found in Appendix C.
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Test Number
Test Date

Mass Emissions Rate
and Concentration

Particulate Matter

Stack Conditions

Flow Rate

Temperature
Moisture Content

Sampling Conditions

Test times

Sampling Time
Sample Volume
Isokinetics

USS Clairton Works

(Ib/hr)
(gr/dscf)

(acfm)
(scfm)
(dscfm)
(°F)
(%)

(EDT)

(minutes)
(dscf)
(%)

USS CLAIRTON WORKS

CLAIRTON, PA

TABLE 1

#20 BATTERY COMBUSTION STACK
PARTICULATE MATTER EMISSIONS DATA

Run 1
CLR-BS#20-1
09-21-94

8.03
0.0115

176500
96400
81600

490
15.4

0931
to 1001

1004
to 1034

1038
to 1108

1112
to 1142

120
69.222
101.9

Run 2
CLR-BS#20-2
09-21-94

7.33
0.0104

175700
96600
82300

434
14.8

1225
to 1255

1258
to 1328

1332
to 1402

1406
to 1436

120
66.215
96.6

Run 3
CLR-BS#20-3
09-21-94

Average

6.72
0.0095

7.36
0.0105

175900
96600
82100

485
15.0

175400
96700
82300

481
14.9

1520
to 1550

1554
to 1624

1631
to 1701

1705
to 1735

120

66.098
96.4
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COMPLIANCE DEMONSTRATION
NO. 20 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
A DIVISION OF USX CORPORATION
CLAIRTON, PENNSYLVANIA
APPENDIX A

TEST PROTOCOL, FIELD DATA SHEETS, CALIBRATION
RESULTS
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TEST PROTOCOL
COMPLIANCE DEMONSTRATION
#20 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
A DIVISION OF USX CORPORATION
CLAIRTON, PENNSYLVANIA

Particulate matter sampling will be performed in accordance with the Second Consent
Decree (Civil Action Nos. 79-709, 91-329 - Chapter V, Section F, Specific Items 2 through
4), EPA Stationary Source Sampling Methods 1 through 5, 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 186 inch diameter stack at test platform level. 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.

At the beginning and end of each test, gas concentrations of carbon dioxide (CO»), oxygen
(O2), and nitrogen (N> - by difference) will be determined with the use of Fyrite apparatus
as specified by EPA Method 3. Gas concentrations will be used to obtain molecular weight
of the process gas.

Percent moisture content, by volume, of the exhaust gas will calculated in accordance with
EPA Method 4 from the knowledge of the weight gain of the four sample train impingers
and the dry gas volume sampled.

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 a
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water rinse followed by an acetone rinse of both the front-half and back-half components of
the sample train, as per PA DER particulate matter test methods. The water soluble and
water insoluble portions of the front-half of the sampling train will be determined as a
total; that is, the water rinse will not be filtered to determine soluble and insoluble
portions. Front-half acetone and water rinses will be evaporated to dryness, desiccated,
and the residues weighed to a constant weight. The water soluble and water insoluble
portions of the back-half will be determined separately in accordance with Section 139.12
of the PA DER Source Testing Manual. The back-half water rinses and first three
impinger solutions will be combined and then filtered under suction through a preweighed
0.22 micrometer membrane filter. The filter used to capture the insoluble material will be
dried, desiccated, and the catch weighed to a constant weight. The filtrate will be
evaporated to dryness, desiccated, and the residue weighed to a constant weight. Back-half
acetone rinses will be evaporated to dryness, desiccated, and the residue weighed to a
constant weight. Sample train 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. One acetone blank and one deionized distilled
water blank will be prepared in the same manner as the test sample rinses. The blank
residue weights will be subtracted from the test sample residue weights. After blank
correction, front-half water and acetone rinse residue weights, sample train filter weights,
and back-half water insoluble filter weights will be used to determine total particulate
matter catch.

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 - Department of Air Quality, field data sheets for the particulate
matter sampling and visible emissions determinations, analytical results for each test, and
emissions calculations sheets.
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COMPLIANCE DEMONSTRATION
NO. 20 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
A DIVISION OF USX CORPORATION
CLAIRTON, PENNSYLVANIA

APPENDIX B
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ADVANCED TECHNOLOGY SYSTEMS, INC.



CC-10295 REV. 1161 PUSHING AND CHARGING REPORT
03.001.0020

UNITED STATES STEEL CORPORATION T~ |2“::-I.H:;ginning 12:00 A M
CLA(RTON COXE AND COAL CHEMICAL WORKS vate =R/ -9%
BATTERY NO. /‘7"(20 BATTERY NO. H" o] BATTERY NO. g —2 52
o] mones | omnsen | M [N ] oweweo | cmmeo | " [ | evsnes | cusser | TS
! gy 27 Y188 L35 '
1| Bl 2157 s 2/ 44 :
S 2198 2 1So S1A RI| 21547 i
| 3is7 2lsy 11 2 3 3G !
1 9108 26 s | Y4l 3118 s
" Shidp| " | L |57] 3|3/ "
vl giaal 29 v ] 208 Z|¥3 13
5] g3l qlysiE. s 3ol 2186 15
L A R I 4 Ul " 3233 417 "
o | )oles70 o} v | slysl o7 L
2| Joi/4 JaRy 1Y n | 3 8 %l/9 2
2] jol3i] 10 32 w | #lod 415y & /1741
s | 70l73] /a lus]] s | o o) | #leo 25 1/ 2] (%]
o | /nlze] 10]$ AR2XIIIE 2 //|35
z * s | i slog s | el x5
N kH] N
/A AN S 2 t | yls7 Sl/e
M R/AL A RPNVES ¢ oA Sz
s | s/ w3 5 ' s s lod 5134
8| JR[OL] /213U 8 "] ST 144
w| ar# ] saldST 10 0| il 515
i2 |-/ 1251 /41¢% 2 2| S Lo
W 2138 ) o7 " A I oY A VA 3 |
DAY, ' HNAYIIWNAYZ,
L p Ry RAKS '8 s 7213 7|/st
Al RV A VAR Aol 20 2 7R21 2larm
2k /|23 86 2 2171371 71131
AR 24 # | 7150 752
6 R |1 9| Pergs % 2 Fhel #lozl
VA7 28 » | Syl it
30 30 a0
1 1 1
2 2 2
REMARKS: ya 7
2 e-/-/m /3: vE AVAlEA
Condition of Signals ﬂCondition.of Pusher
HOURLY REPORT OF OPERATION
TINE OVENS OVENS QVENS TINE OYENS OVENS OVENS
\PUSHED CHARGED SCHEDULED PUSHED CHARGED SCHEDULED
A N 7 AN
FEIRY A & @ |\ 1 - Total Ovens Pushed s<
14 5 5 . o 3F 4/ £/ Total Ovens Charged (o
15 :s. " % AN b -
3 N5 WAl N | g Pushernan ),
74 A o PO\ o= | &< Battery Foreman<Zy
1 20| 3y 26 | 2% VA




cc-10295 Rev. 1161
03.001.0020

UNITED STATES STEEL CORPORATION

CLAIRTON COKE AND COAL CHEMICAL WORKS '

PUSHING AND CHARGING REPORT

T R A

12 Hrs. Beginning IZ:OOPM

Date Q-21-94

BATTERY NO. A’?—O BATTERY NO. 5'26) BATTERY NO. ( "':_Lb
OVEN TIME TINE NOTES OVEN TINE TINE . NOTES OYEN TINE TIME NOTES
NO. PUSHED OHARGED NO. PUSHED CHARGED NO. PUSHED CHARGED

! RO Y 15 L 2ley] olg P #L
! V| X951 9 |09 2 3lebl .31/

s A RAIWAEL A1 I
7 ¢ 159 9 |22 12| 210723 7
] AKAVINIPZ) 0| 2lyyl 7 sy 1)
vl 1lge 5 |5Y | G239 159 V357 7
" s | glz2l nl 8 14 o9l 7 1191
15 15 ?'7 15\1/ 3/17/30
1 vl Jp o/ 1 _~L/ 22| 4 S '3
9 '8 | /0|13 T4 ‘/57(
21 21 n | g/ 5o
23 23 23 x%’i?\f)’_gz f’E_
25 25 25 /5’ ':_/ = 35
27 27 2 /7/3‘7 5 f/é
#1071 19 2 B S |H @0
kR N n

24 b =1 |32 A WAVL TN 2

WA ZIVALZA ‘L lsa] 4 B3] :

ALK WA/ sl lydl g4y g

"' & 39 7 lo7 L S35 ’
Wl /7l 7179 | Iales] 42|07 10
24 |5 7 129 2 1201 j2lzg 12
w7 {09 7 -.‘0 “ A 1203p] 12032 1
e . 7120] 7150 ol y2ly| 1z]39 L |
] 7131 g~ o | 283 saledl e
AN AV o " flay[ 7104 ey 17
2| 7184 g2 2| ] Nl J SfM 2
# |- glod g133 21/ 97 u
26 ’ 26 | . ) n}; [ 50 at 28
v VYL 195 n| 1|54 a3V 2
30 30 30

2 2 2
REMARKS:

/
7378

V4
XY/
/

2774
/

Condition of Signals

ﬂCondition of Pusher

HOURLY REPORT

OF OPERATION

TIME OVENS OVENS OVENS TINE OVENS OVENS OVENS
PUSHED CHARGED | SCHEOULED PUSHED CHARGED | SCHEDULED
Wl 515 g ¥ 1.5
12 £ el [ (9 {-/ Total Ovens Pushed <
VA c S K74 K- S Total Ovens Charged 35/
& / gl & | 6 /
= 5 7 bg (% j Pushe rman / //
A IS Tl 27 satiery roremn ARl
27 | 2¢ 27 | 2¢ ’




FUSHING SCHEDULE

Wednesday, Septesber 21. 1994 Turn 1
Batteries: 19-28_2

O LA B P Ir B

L ad

Lond et audand
B FI e R -0 00
§

(IS N1 08 T ONT 05 il sl sl e
A

BAF3-I 30
Fo RN SN SYT TN . S LN o2 o Rt = oL X ]
i

Codo . disitd
STy~

4
4

.d 6y
O Fe

4 €L A T 4L

o o
"3

-

o b
P

..
oy~

N B b
QO 5~ B CA I (5 -0 £

ST, 2= CT S Y N TN o BE ¢ SN ¢ LR Ao ¢ XN U LA L L LN LN L)

"

g

SEe g b3 b 15D D XD B XS A B Lo 2 s 052

o
£S5 D I -

Last Pushed Earliest Desired Latest
18:43 ——— 18:38080 —— {1:9808 ——— ti:ld0a

9/98 — 18147 —— 1B:5708 —— 11:0bpe —— 1i:l0a
A2 /28 18:42 —— 11:8708 —— i1:1208 — 1i:1%08
Ad 18:36 ——— 11:8908 — 11:1908 —— 11:3%n
— B& /1§ —— 18135 ——— 1:130e 11:25pm —— 11:3308
18:36 ——— 1132208 —— 11:3208 —— Ll:4i08

19:35 o t1:260a 11:38ps —— 11:480m

18:36 ee—— 1123308 1124500 —— li:33pa

18439 ———— 11:41p8 t1:31pp —— 1Z2:8laa

1836 — — 11:4800 ——— 11:3808 — 12:0882a

18:33 ———— 11:3408 12:84as —— 12:14an

18:36 ——u—— 12:8122 12:1lam —— 12:2120

18:35 ————— 12:0720 i2:i7an 12:27aa

18:42 — 12:1422 12:24aa 2:34a8

18:42 — ——— 12:7022 12:38an 1Z:48an

1R:82  12:272a 12:37a8 — 12:4728

18:42 - —— — {2:33aa 12:43a8 —— 1Z2:33am

18:47 — 12:40a0 —— 12:30as —— l:B8as

19:47 — 12:;4bam —— 12:3bam —— 1:Bban
o 18:40 — {2:53a8 — l:B3am —— l:llas
 laa —  _17:%9a8 —— 13898 —— l:l%aa
18:49 —  l:Qbas ——— 1:ldan —— l:Zbas

19:48 —— {:1%7am — = 1:22am —— l:}ias

— 18:49% 1:19a ——— 1:29a8 —— 1:3928
16:48 1:2%8 —— 1:35%a8 —— i:d3a2a

16:49 113238 ——0 114238 —— 1:3a2n

18:48 113833 ——n 1:48am —— 1:3daa

—_ 18:4 1:49a8 —— 1:5%38 —— 2:8020
— 18:48 1:5lag ——— 2:3lam —— I:llae
— . 18:48 1:5638 ——— 2:98ap —— Z2:l8am
U 1: ] ¥ Tiddag — I:ldas —— Iildas
—_ 1%y 211138 —— 2:2138 —— 2:}lam
— 1§:4¢ 2:1738 —— 2:773@ — 2:372a
18:47 732838 —— 2:343m —— 2:4428

3 13:44 2:3038 ——— 2:4828 —— Z:38am
—_ B 18:4% 713728 ——— 23473 —— 2:37a8
—— iB:43 2:4338 —— 2:5338 —— J:8lam
— 18:44 714928 —— 2:5938 ——— 3:09as
— 18: 2:36a8 —— J:fbam —— Jrlbaa
N {: 3:0%28 ——— 3:1238 —— J:llan
_ 184 3:89a8 —— 311988 —— 3:29am
18 311538 ——— 3:25a@ —— J:ddaa

18: 32230 ——— 313238 —— Iidlam

i§: 3:728a8 —— 3:38am —— 3:dBasm

16 313538 —— G:45a8 —— J:l%a3

_— 18 Tidlag ——  3:5ilam — 4:8lan
—_ 18 I:48a8 ——— 3:38ap ——— 4:Bfan
—_— 1 3:5dam —— 4:84aa —— 4:ldam
- 18: 4:0las —— 4:llam —— 4:2an
S 1:87a0 ——— 4:1738 —— 432738
—_— 18 4:1da8 —- 4:2433 ——— 4:3420
- 1B §:28a8 ——— 4:30as —— 4:d4daa
—_ 18 4:77a8 ——— 4:3738 —— 4:d7aa
—_— 183 §:33a8 ——— 4:4Jam —— 4:3Jam
— 18:38 434038 —— 4:502@ ——— D:Bdan
— 18:38 4id8ham —u 413638 —— D:ifloam
— 18:38 4:93a0 —— J:83am —— S:ilan
—_— 18:FF 115938 ——— S5:09a3 —— 0:l%a2
18:37 SiPban ——— Silbas —— J:léan

—_ 18:26 5:17a8 — 5:22a8 —— 3J:ilas
— 18129 9:1%a8 ——— 5:29%am —— 3:i%aa
—_— . 5:2988 ——— 513938 ——— DJiddam
PR 2 §:3728 ——— 9:4238 —— $:dlan
—_— 5:38am ——— F:48am —— J:3daa
— $:4538 —— 5:9338 —— O:B32
—_— S:5tam ——— 6:8lam —— b:llaa
—_— §:5840 —— 0:083m —— 4:15am
—_— bidam —— bS:léam —— 6:3dap
—_— billam —— &:2la® —— B:lian
_— 531728 mme—e bi273R ——— b:l738
—_— 51282 —— Si3dam ——— S:ddan
513038 ——— 524038 ——— 3:00am

—m 8:3738 ——— 218720 —— 3:57am
P 547 ——— d:57am —— T:idlam



0
n
-1

Bt bt bt po pon ot s e v e

”

B~OCD\AO~<JIvS-bJ'\JD—Q'-OW‘-J@MJ‘-L’CMb-—

] Oven

PUSHING

SCHEDULE

Wednesday, Seotesber 21, 1994 Turn 2
Batteries: 19-20 2

Last Pushed Earliest Desired

— C18/19 o 18:25 514338 ———  7:08an
e C18/28 — 8.7 6:32aR ——0 7:Bbas
—~— C20/19 — . 18:24 613938 —— 7:13am
— C20/28 — 18:24 — 71588 7:28as
—— L9 18224 7il%am — 71272a
— (22728 —  _ 18:723 7119388 —— 7:34aa
—— (2419 e 18:74 Jilbam ——— 7:d4lam
—_— (2428 —_ 18:2 7:3238 ——— 7:47a8
—— 28/ —_ 18:24 T:l% —— 7:34as
— (25/28 — 13:24 Jidhan —— — B:Blaa
CIB/A19 —— 15:%4 7:3334 . 3:88an

— (26/28 ——— {8:74 B:08as —— 8:1%m
— Al /20— 18:24 8:87a8 ———— §:27aa
— AT /28— 18:7¢ 8:l4aa — . B:29aa
— A3 /28— 1B:2% B:2lam —— B:34an
—_ A7 1 1E:2 8:27a8 — . 8:42a8
— A28 —— 1B §:3da@ ——_ 8;49aa
— O Q|- M Sidlag ——  §:54aa
— A% /28— {8:74 §:483a —— 9:83as
— ALY - 1F:Z §:33a8 ——— 9:10an
Alls2 22:3 7838 —— 9:17aa

AL3/19 18:31 9:0938 —— 9:24ag

AL3/29 1§:38 7:13a8 ——  9:3Baa

A15/19 18:31 F:22a0 —— 9:17as

A13/24 18:32 9129k —— 9:d4aa

— ATy {R:73 913028 ——  9:51:a
—_ A7/ 15:33 14388 ———— 9:58am
— A19/19 18:33 9:58a8 —— 10:@5an
A19/20 15:34 9:5728 ——— 10:12am

A21/19 18:33 {@:83a8 ——  [@:{Rap

A21/2 18:34 18:10a8 —— _ 18:23aa

A23719 18:3¢ [8:17am —— 18:3233

RZ3/28 18:33 10:2438 ——__ {@:3%g

A25/19 18:3% 8313 — 1@:442a

423/29 18:35 18:38a8 —— 18:53aa

A27/19 18:3s 18:45:a —— 11:00aa
— A28 —— . (B335 18:3lag —— 11:B6as
A29/19 18:34 i0:3828 — {{:13am

A29/28 18:37 —— —  11:8%a8 —— 11:70aa

B2 /1% 18:37 — 1131230 {{:77aa

52 /28 18:38 tei%a0 — _ 1113430

B4 /19 18:35 11:2888 —— 11:14iap

B4 /28 18:39 1113380 ——— {1;4Baa

B¢ /19 13:18 t1:3 — 11:34ap

Bo /28 18:39 if — {2:81pa

B& /19 18:3¢ 11 ———— {2:88pa
— BB /2 —_ (83:49 12: — 12:1308
~—— BRI —  13:42 12: — 12:22pa
—— B18/28 {84y i —— 12:2%0a
E12/1% 18:48 12: —— 12:3%0a
— RZ/28 ___ [8:4} 12: —— 12:4208
B14/19 12:4] 12: — [2:4%0m

—_— 1428 {8147 12s — 12:3502
— E14/19 . 1347 12: — [:83ps
— &2 1R i — 1:i8a
BI8/1% {843 1 — 1:17pa

— BI8/280 __ __ 18:43 s —— 1:230a
BA/19 ——  18:43 5 — L:30om

— B20/78 —__ i8:44 e —— 1:37pa
R22/19 — __ 1§:45 1s — 1:44pm
— B22/28 —____ 1§45 — l:5ipm
— R 18:df —— 1:33ps
—~—— B24/20 —___ 19:44 —— 2:8502
— 6 18sa4 — Z:lira
— B24/28 . 18144 — 2:iBp2
— B2R/19 — 19:47 —_ 2:13pm
— B28/28 — _ 18:47 — 2:ilpa
— L0 A9 18:a3 — 2:39p8
— 01 /20 —__ [§:48 —_— :dbon
— 031 15:49 —— 2:33pn

4-7*

TN
-5 L2



4a
"
=

I EIEIRIN I P b oot o ok pn i o s s s
v

3
~r.h.

RN

I d—— T

| Oven

— CI19/19
e 19728
— 21719

*.
OIP-JPQO\""*' NP Y s 0 D O R T 0V e G4 e
i .

Hllllllll|I|ll|llIIIIIIHIlILllIIHIlIIIIIIIHIHIIIHIII

e et poh b s fa e

PUSHING

SCHEDULE

Nednesday, Septesber 21, (994 Turn 3

Batteries: 19-28_2

Last Pushed
03 /20 e——— 18:48
— 5 /19— [B:49

¢3 /20 — 18:48
— L7 /19 — [B:49
— (7 /28— 18:43
— (9 /19— 18:49
(9 /28 — 1B #8

—Cl7/28 —— 18 48

18:;4

Earliest

e e an e
L3~ AT
= R=h=N-]
DS

FJ"“P*‘&I'J’I"-J'L&-"JJC'I"JD-‘V“WL"LH-“-D-"-"FJNHS}&L"v’i-F"—'l"-Jl"J"’wacnu\
d - - -4 ~=d -

-

oIraon
D o3
[

13%0m

feos

e T A R e ] i e Lol 1> =]
DOUUUDOoDULOUSO0OWwoOoOOn
S HD ARSI

e us ne e mn as an aw

wn
=
»

an nE ova w

— rnCO kg
[~ =g
B B

(=]
-]

T

ot o et b s s e e

as wa e me

B b Ea O
=
B

e me me

~ '-I'J-O-OHTCFw'—l‘mmwwmwm-b—.&&-.&-&-.;:.h.sa-a-J:-‘—-u..-avlu‘mdf.»v’-rlr.-d-'.rlmhd
» - “e ve - i - o AP rar s

5 59 £ 050 150 £ 050 00 <0 ~40 o0 03 0 0 -4 <0 00 C5F £ €6 COV KK €0 €03 (00 00~ *=d e d "ol *mf - 3
mm me aw we e mw e s a8 EE ae Re me %8 ap We ae he as wn ne we 88 am 4% ee %6 e = ma ms mp =
£ - ., - e -3 .

s e ot B e s o

Desired

[—~1X,]
=

[=]

E-]

e 0 000N Lo B LRI
= 2 L s € VXD 1D 0 LD FeD

S !

-

[y,

20 150 50 C3a 0139 £ 159 TR 15) 00 L K L3 KD L3 D~ -0 £X C0D O CX (0 000X €03 0L =4~ d
e nm . “e me Be wh A we e ap Be we e %0 me <% me a% mm am na we e ne n

5
:84p2

!

!

IIHIIIIHIIIIIIIIIIIIIIIIll|l||l|IIIIll||IIIlIIIIIlIHIIIIIIIIIII

Latest

Jiidoa
J:léoa
3:220m
3:290m
3:350m

MRTEY ® %6 um we am ®
=
R

o

=

we me .
3
-~

M la]
»

8om
bon

bom
20m

ATt O 0 K O S0 00X CXD 0D 09 £ X3 O K0 00 el =l St = el el sl = =4 O C O O O OF- O O O~ SN CN N LN IR LALA AT,
- e we wa u® ne ws 46 a8 we .o wu we P s . wa ap am

'JOJFJI-ON-‘EBQM- s

* am wu we






Ogp

00g:

Ogo.







AT

A on
\

S tEUA NN
AR LR
QAN W




— « QN
= ‘\5\ \
o

&

\ \\\\
e Yol \, ‘\}\ %\%‘i\%‘é‘h 53%

|
i
-

\
il




COMPLIANCE DEMONSTRATION
NO. 20 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
A DIVISION OF USX CORPORATION
CLAIRTON, PENNSYLVANIA

APPENDIX C
GRAVIMETRIC RESULTS, EMISSIONS CALCULATIONS

ATS

ADVANCED TECHNOLOGY SYSTEMS, INC.
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STACK SAMPLING CALCULATIONS

CLIENT: USS CLAIRTON WORKS TEST DATE: 09-21-94
TEST SITE #20 BATTERY COMBUSTION STACK TEST NUMBER: CLR-BS#20-1
A. Barometric Pressure 29.50 in. Hg
B. Static Pressure -1.2 in. H20
C. Stack Pressure 29.41 in. Hg [A+(B/13.6)]
D. Average a H 1.12 in. H20
E. Meter Pressure 29.58 in. Hg [A+(D/13.6)]
F. Average a P 0.04 in. H20
G. Pitot Coefficient 0.84
H. Gas Meter Coefficient 1.0172
I Stack Diameter 186 in.
J. Stack Area 188.69 ft? (0.00545*1%)
K. Nozzle Diameter 0.490 in.
L. Nozzle Area 1.31E-03 f? (0.00545*K?)
M. Average Stack Temperature 490 °F
N. Average Stack Temperature 950 °R (460+M)
0. Average Meter Temperature 84 °F
P. Average Meter Temperature 544 °R 460+0)
Q. Condensate Volume 250.2 mL
R. Absorbed H20 159 mL
S. Total H20 266.1 mL (Q+R)
T. Filter Weight 0.0122 g
uU. Probe Weight 0.0363 g
V. Impinger Weight 0.0030 g
W, Total Weight 0.0515 g (T+U+V)
X. Metered Gas Volume 70.914 dcf
Y. Corrected Metered Gas Volume 72.134 def X*H)
Z. H20 Gas Volume 13.102 of (0.00267*S*P/A)
AA. Total Sample Volume 85.236 of (Y+2Z)
BB. Percent H20 154 % (100*Z/AA)
CC. Gas Volume Sampled 69.222 dscf [Y*(528/P)*(E/29.92)]
DD. Grain Loading 0.0115 gr/dsef  (15.43*W/CC)
EE. Average Molecular Weight:
Component % Volume | *(1-BB/100) | * Mol. = Weight/Mol
+100 Weight

H20 0.154 18 2.767

Co2 0.045 0.846 4 1.676

CO 0.000 0.846 28 0.000

02 0.105 0.846 32 2.844

N2 0.850 0.846 28 | 20.142

Average Molecular Weight 27.43 1b./1b. mol

FF. Average Stack Velocity 15.6 fps {85.49*G*[(F*N)/(C*EE)]*0.5}
GG. Averge Flow Rate 176500 acfm (60*FF*J)
HH. Standard Flow Rate 96400 scfm [GG*(528/N)*(C/29.92)]
. Sample Time 7200 sec
1. Percent Isokinetic 1019 % {[100*CC*60*J)/[HH*L*II*(1-BB/100)]}

KK. Mass Flow Rate 8.03 1b/hr [DD*HH*(1-BB/100)*60/7000]




STACK SAMPLING CALCULATIONS

CLIENT: USS CLAIRTON WORKS TEST DATE: 09-21-94
TEST SITE #20 BATTERY COMBUSTION STACK TEST NUMBER: ~ CLR-BS#20-2
A. Barometric Pressure 29.50 in. Hg
B. Static Pressure -1.2 in. H20
C. Stack Pressure 29.41 in. Hg [A+(B/13.6)]
D. Average s H 1.09 in. H20
E. Meter Pressure 29.58 in. Hg [A+(D/13.6)]
F. Average aP 0.04 in. H20
G. Pitot Coefficient 0.84
H. Gas Meter Coefficient 1.0172
L Stack Diameter 186 in.
I. Stack Area 188.69 fi2 (0.00545*1%)
K. Nozzle Diameter 0.490 in.
L. Nozzle Area 1.31E-03 f? (0.00545*K?)
M. Average Stack Temperature 484 °F
N. Average Stack Temperature 944 °R (460+M)
0. Average Meter Temperature 100 °F
P. Average Meter Temperature 560 °R (460+0)
Q. Condensate Volume 229.0 mL
R. Absorbed H20 14.6 mL
S. Total H20 243.6 mL (Q+R)
T. Filter Weight 0.0186 g
u. Probe Weight 0.0258 ¢
V. Impinger Weight 0.0002 g
Ww. Total Weight 0.0446 g (T+U+V)
X. Metered Gas Volume 69.834 dcf
Y. Corrected Metered Gas Volume 71.035 def (X*H)
Zz. H20 Gas Volume 12.347 f (0.00267*S*P/A)
AA. Total Sample Volume 83.382 of (Y+Z)
BB. Percent H20 148 % (100%Z/AA) .
CC. Gas Volume Sampled 66.215 dscf [Y*(528/P)*(E/29.92))
DD. Grain Loading 0.0104 gridscf  (15.43*W/CC)
EE. Average Molecular Weight:
Component % Volume | *(1-BB/100) | * Mol. = Weight/Mol
+100 Weight

H20 0.148 18 2.665

CO2 0.045 0.852 44 1.687

CO 0.000 0.852 28 0.000

02 0.105 0.852 32 2.862

N2 0.850 0.852 28 | 20.276

Average Molecular Weight 27.49 1b./1b. mol

FF. Average Stack Velocity 15.5 fps {85.49*G*[(F*N)/(C*EE)]*0.5}
GG. Averge Flow Rate 175700 acfm (60*FF*J)
HH. Standard Fiow Rate 96600 scfm [GG*(528/N)*(C/29.92)]
II. Sample Time 7200 sec
JI. Percent Isokinetic 96.6 % {[100*CC*60+J])/[HH*L*II*(1-BB/100)]}
KK. Mass Flow Rate 7.33 1b/hr [DD*HH*(1-BB/100)*60/7000]




STACK SAMPLING CALCULATIONS

CLIENT: USS CLAIRTON WORKS TEST DATE: 09-21-94
TEST SITE #20 BATTERY COMBUSTION STACK TEST NUMBER: CLR-BS#20-3
A Barometric Pressure 29.50 in. Hg
B. Static Pressure -1.2 in. H20
C. Stack Pressure 29.41 in. Hg [A+(B/13.6)]
D. Average a H 1.13 in. H20
E. Meter Pressure 29.58 in. Hg [A+(D/13.6)]
F. Average AP 0.04 in. H20
G. Pitot Coefficient 0.84
H. Gas Meter Coefficient 1.0172
L Stack Diameter 186 in
i Stack Area 188.69 fi? (0.00545*12)
K. Nozzle Diameter 0.490 in
L. Nozzle Area 1.31E-03 fi? (0.00545*K?)
M. Average Stack Temperature 481 °F
N. Average Stack Temperature 941 °R (460+M)
0. Average Meter Temperature 106 °F
P. Average Meter Temperature 566 °R (460+0)
Q. Condensate Volume 229.1 mL
R. Absorbed H20 149 mL
S. Total H20 244.0 mlL (Q+R)
T. Filter Weight 0.0118 g
u. Probe Weight 0.0284 g
V. Impinger Weight 0.0006 g
Ww. Total Weight 0.0408 g (T+U+V)
X. Metered Gas Volume 70.450 def
Y. Corrected Metered Gas Volume 71.662 dcf (X*H)
Z. H20 Gas Volume 12.500 cof (0.00267*S*P/A)
AA. Total Sample Volume 84.161 cf (Y+Z)
BB. Percent H20 149 % (100*Z/AA)
CcC. Gas Volume Sampled 66.098 dscf [Y*(528/P)*(E/29.92)]
DD. Grain Loading 0.0095 gr/dscf  (15.43*W/CC)
EE. Average Molecular Weight:
Component % Volume | *(1-BB/100) | * Mol. = Weight/Mol
+100 Weight

H20 18 2.673

COo2 0.045 0.851 44 1.686

co 0.000 0.851 28 0.000

02 0.105 0.851 2 2.861

N2 0.850 0.851 28 | 20.265

Average Molecular Weight 27.49 1b./Ib. mol

FF. Average Stack Velocity 15.5 fps {85.49*G*[(F*N)/(C*EE)]*0.5}
GG. Averge Flow Rate 175400 acfm (60*FF*])
HH. Standard Flow Rate 96700 scfm [GG*(528/N)*(C/29.92)]
. Sample Time 7200 sec
1. Percent Isokinetic 964 % {[100*CC*60*J)/[HH*L *11*(1-BB/100)]}

KK. Mass Flow Rate 6.72 1b/hr [DD*HH*(1-BB/100)*60/7000]






