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Gentlemen:

Subject: #13 Battery Stack Compiance Demonstration
USS Clairton Works

| am enclosing with this letter the mass emission report on #13 Battery Combustion Stack.
The compliance demonstration was conducted at USS Clairton Works, a division of USX
Corporation, on July 28-29, 1994,

For questions regarding these reports please call William C. Graeser at (412) 233-1467
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EXECUTIVE SUMMARY

On July 28 and 29, 1994, a compliance test program was conducted for USS Clairton
Works, Clairton, Pennsylvania, on the #13 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 0.0120 grains per dry standard cubic foot (gr/dscf) and 3.43 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 #13 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 greatest three-minute average opacity was less than 5 percent.
The maximum opacity observed was 5 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 July 28 and 29, 1994, a compliance test program was conducted for USS Clairton
Works, Clairton, Pennsylvania, on the #13 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 Thomas Morgan of Advanced
Technology Systems, Inc. (previously the Monroeville, Pennsylvania-based Air Emissions
Measurement Group of Chester Environmental) and Mr. Brian Fajtak 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).

The test program required two days to complete the field work activities due to a delay in
the operation of the Battery #13. Since no ovens in Battery #13 were pushed or charged
from approximately 1000 to 1245 on July 28, 1994, no emissions testing was completed
during this time period. Once normal operations of the battery resumed (about 1245),
emissions testing was resumed. Since there was an insufficient amount of daylight
remaining after the completion of the second test run, the third test run was conducted on
the following day, July 29, 1994.

USS Clairton Works m
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20 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, Sections 139.11 and 139.12 of the Pennsylvania
Department of Environmental Resources (PA DER) Source Testing Manual, and
Appendix A of the Amended Installation Permit for USS Clairton Works Nos. 13, 14, and
15 Batteries. Three two-hour tests were executed during normal operating conditions.
Greater than 50 dry standard cubic feet of sample gas was collected during each test run.

The process exhausts through a 120 inch 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 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 will include a

USS Clairton Works m
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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 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 extracted with chloroform
and ethyl ether. The extracts were evaporated to dryness, desiccated, and weighed to a
constant weight. The filtrate, or remaining water from the extraction process, was
evaporated to dryness, desiccated, and weighed to a constant weight. Following the
gravimetric analyses for the filtrate residue, the residue was resolubilized and the solution
submitted for sulfate analysis via ion chromatography. 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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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, emissions calculations sheets, and
analytical results for each test.

USS Clairton Works -3- @ CHESTER
3934-45-03 5/94 / ENVIRONMENTAL



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 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 weighed to a constant weight. After filtration, the soluble back-half water will be
extracted with chloroform and ethyl ether. The extracts will be evaporated to dryness,
desiccated, and weighed to a constant weight. The filtrate, or remaining water from the
extraction process, will be evaporated to dryness, desiccated, and weighed to a constant
weight. Following the gravimetric analyses for the filtrate residue, the residue will be
resolubilized and the solution submitted for sulfate analysis via ion chromatography. Back-
half acetone rinses will be evaporated to dryness, desiccated, and 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 mg. 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.

USS Clairton Works 2- @ CHESTER
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TEST PROTOCOL
COMPLIANCE DEMONSTRATION
#13 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, Sections 139.11 and 139.12 of the Pennsylvania
Department of Environmental Resources (PA DER) Source Testing Manual, and
Appendix A of the Amended Installation Permit for USS Clairton Works Nos. 13, 14, and
15 Batteries. 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 120 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.

At the beginning and end of each test, gas concentrations of CO2, O2, and N2 (by
difference) will be determined with the use of a 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 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 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

USS Clairton Works -1- @ CHESTER
3934-45-03 5/94 / ENVIRONMENTAL



COMPLIANCE DEMONSTRATION
NO. 13 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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USS CLAIRTON WORKS
CLAIRTON, PA

TABLE 1

#13 BATTERY COMBUSTION STACK
PARTICULATE MATTER EMISSIONS DATA

Run1 Run 2 Run 3 Average
Test Number CLR-BS#13-1 CLR-BS#13-2 CLR-BS#13-3
Test Date 07-28-94 07-28-94 07-29-94
Mass Emissions Rate
and Concentration
Particulate Matter (ib/hr) 3.49 3.11 3.69 3.43
(gr/dscf) 0.0121 0.0109 0.0129 0.0120
Stack Conditions
Flow Rate (acfm) 73700 73900 73500 73700
(scfm) 39800 39800 39800 39800
(dscfm) 33600 33200 33400 33400
Temperature (°F) 496 498 495 496
Moisture Content (%) 15.5 16.6 16.2 16.1
Sampling Conditions
Test times 0830 1340 0740
to 0900 to 1410 to 0810
0906 1414 0813
to 0936 to 1444 to 0843
0939 1447 0846
to 1009 to 1517 to 0916
1242 1520 0919
to 1312 to 1550 to 0949
Sampling Time (minutes) 120 120 120
Sample Volume (dscf) 70.923 70.515 69.046
Isokinetics (%) 105.4 106.2 103.4
USS Clairton Works -6~ IKM-0202 08/94
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All testing was performed during periods of normal plant operation. Copies of the plant
operational data can be found in Appendix B.

The gravimetric and analytical results (including the results of the sulfate analyses of the
back-half filtrate from the sample trains) and the emissions calculations for each test can
be found in Appendix C.

USS Clairton Works m

IKM-0202 08/94 .5-

ADVANCED TECHNOLOGY SYSTEMS, INC.



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 0.0120 grains per dry
standard cubic foot (gr/dscf) and 3.43 pounds per hour (lb/hr), respectively. As
promulgated by the Second Consent Decree, Chapter V, Section F.2.a, the allowable
particulate matter concentration for #13 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.

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 (°F),
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 greatest three-minute average
opacity was less than 5 percent. The maximum opacity observed was 5 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.

USS Clairton Works ﬁ“
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COMPLIANCE DEMONSTRATION
NO. 13 BATTERY COMBUSTION STACK

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

PLANT OPERATIONAL DATA
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ADVANCED TECHNOLOGY SYSTEMS, INC.
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UNITED STATES STEEL CORPORATION
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FuIRINGD

SLrebuULE

Thursday, July 28, 1994 Turn !
Batteries: 13-132

Oven Last Pushed Earliest Desired Latest
— A3 /13 1t 18:4908 —— 11ioa
— B /13 323311 10:35%08 ——— iibes

= A7 /15 118181 11:88020 ——— 2Zos
B8 /13 §33843 {18508 —0o 2858
A /13 111113 1120m —— os

— B18/13 138331 11;1808 ——— 400
— AL1/13 1L 11:2808 ——rn TR

— B3 st 11:2908 —— 11:4 :3ios
A13/135 i 11:3508 ——— 14 4énl — 115700
B14/13 i 314108 — 1115208 —— 12:8528

—— A1S/13 115181 1470 —— 1 o8 — 12:89a2
— B14/13 35211 11:5308 —— 12:0438 —— 12:1322
— A17/13 1 11:%900 —— (2:18a8 —— 12:2{aa

— B18/13 st 17:2538 —— 12:1%a8 —— L2:37as
AL9/1% 1188 12:10an 12:21an 12:35a8
B28/13 13331 12:1688 ——— 12:2728 —— 12:3B2e

— A2L118 1 12:2738 ——— 12:33a8 —— 12:44as
— B22/13 1334111 12:28an 12:3%28 — 12:90ac
— A23/15 1 12:34an 12:45%a8 —— 2:30am
B24/13 1 12:40a8 —— 12:5la8 —— {:02a0
A25/4% 132303 12:4ba8 —— 17:57am —— 1:082a
B26/13 33333 12151k ——— 1:8228 —— 1:l3a8
— A27/1% 1 12:57a0 ——— 1:08as —— l:lJan
-—— B28/13 138318 - 1:0328 ——— {:fda8 —— 1:23an
— A29/1% 1 {10930 —on l:ZBam — l:llawm
B3R/} 33818 1:1548 —— 1:2088 —— 113720
A3/13 1 112188 ——— 113238 —— [:83a2
A2 /14 3388} 1:27a0 —— 11382 —— [:4%am
— 82 /15 1y 1:32a8 —— 1:43a2 —— l:idaa
-— B4 /18 1§3313] 133888 —— 114930 —— 2:083n
— B4 /15 1 11483y — {:5%am —— 2:00an
ab /14 nin 1:5088 ——— 2:0138 —— 2:1Z35
Bs /135 1 {15630 ——— 2:3738 —— 1:13:a
— A8 /14 1853841 2:087388 ——— 2:1328 ——— 2:24as
— B8 /1§ [EEeeL 2:0830 —— I:19a8 —— Z:30a2
— AlR/14 1333331 201308 e 217838 ——— 2:33as
— RIB/1G 1N 2:1928 —— I:3Ban —— Z:idlas
A12/14 nun 212888 — . Zijbas —— 2:i47ae
BL12/1% 11241 i3l — 734238 —— 21133
— R14/14 1344431 2:3738 —— 2:48a0 —— 2:H9
— B14/13 [£3EE¢ 2:4338 e 2:Md3R —— N
— ALb/14 1 2:48ak —— 2:3938 ——
Bi5/15 1 2:54ap ——— J:0328 e
A18/14 13413 Ti00an —— illag ——
B18/13 14383 Jigbar ——— J:i738 e
— A20/14 1L T0128R e 312028 e
— B20/13 1y 3:1838 —nn 3:293R ——
— A22/14 Hun R T Q. $ .1, T pp——
B22/15 1388} 312938 — I:d48a0 —
z24/14 1 313988 —e—— Jidban ——
B24/1% finn Ii4lap ——0 3:332 ——
— A25/14 [2383¢ 11478 —— JiSBas ——
— B26/1% 1 1538 —— 4:8dan ——
— AZB/14 33884+ 1159 —— 4:103p ——
B28/195 138111 $:0538 ——— J:lbas ——
ASB/14 i §:1Bap —— 4:2lap ———
—— B38/15 138441 431638 — 412730 —
— A2 /113 1 4:2728 e 4133300 ——
— BL /14 13343 ¢1 4:2930 ——un 433920 ——
—_— 4 113 e 4138806 ——— 414030 ——
B3 /14 nn 414038 ——— 413l30 ——
ae /13 1 d:doam —— 45708 ——
— 33 /14 (R} 4:3la8 —— E:023R e
— Af /13 1 4:5738 ——— 5:08a8 —— :
— B7 /14 1 5030 ——— Sildan —— S¢
ALR/13 1333441 510988 —— S:28a2 —— Nt
B9 /14 111843 $:153 — S:dbam —— :
Al2/13 1 5:2138 —— 53738 —— N
— Bi1/14 nn 5:27ap —— 13830 —— 514
— AY4/13 1883341 813788 ——— 14328 —— &t
— B13/14 1 3:3888 ~—— oi4f20 —0 &

s ALO/1T 831341 S18438 e S:R02R —— &
BS/14 n S:50ap ——— 8:Blam ——0o 6:12a::
A18/13 31333 615830 wm— b:B7am —— bilfan

— B17/14 tirgn 2:30am —— 8:13aa —— b:ldan
— A28/13 1335141 :PRae —— £:1%r —— b:3Ban
— B19/14 1121 811338 e b:ldan —— $i33a2
. A22/13 43328 b:19ap ——— £:30am — bidlan
B21/14 1118 5:7530 ——— 5:3k3M8 —— &:d7an
A24/13 1 8:3lap — 614238 —— 6:3320

PUSHING SCHEDULE

Thursday, July 28, 1994 Turn !

Batteries: 13-13_2

Oven Last Pushed Earliest Desired Latest
B2/ 14 111131 4:37am 6:4Bap bi3dan
AZ6/13 122401 b143ac 5: 343k 7:0%em




PUSHING SCHEDULE

Thursday, July 28, 1994 Turn 2
Batteries: 13-15_2

! Oven Last Pushed Earliest Desired Latest
— B23/14 7:4 b:4%a8 —— 7:8Bap —— 7:15aa
A28/13 74 bi5la —— 7:B6a8 —— 7:2lam
B27/14 7:4 6:57a8 —— 7:i2a0 ——— 71:27a2
A30/13 7:4 7:03a8 —— 7:1Bam ——r 7:33an

— B29/14 734 78938 —— 7:24a8 ——o 7:3%a
— Bl /13 7:4 731538 cer 7:38a8 —— 7:4520
— A2 /13 17:4 712138 —— 7:3ba —— 7:51an
== B3 /43 7:4 7:27a0 e 7:4238 e 733728
A4 /13 7:4 713330 ———u 7:48a8 —— B:03a0

BS /13 7:4 7:39a0 —r 7:5408 o 0:8%an

~ R6 /13 7:4 Jidlas —— B:88an —— B:idas
— 87 113 T:4 7:5lam —— B:0ba8 —— 8:2{an
— AB /15 17:4 715728 ——— B:1238 —— B:272a
e B9 /13 74 183as —— 8:1Ban —— B:33ma
A1B/135 7:4 1090 —— 8:24am —— B:39as
B11/13 714 t1%a8 ——— 613828 — B:45an
E— T3 7:4 12130 e Bi36a —— B8:512a
- — B33 1:4 127a8 ——— Bid2an e—— B:57as
- _— A15/14 733 13340 —— BidBan — 9:B32a
—— Al4/13 7154 13988 —— BiSdan - 9:0%
B15/13 7:35 t49an —— 9:00am —— 9:i5an
ALS/13 7133 t3law —— 9:86a8 —— 9:2lan

— B17113 7353 B:37a8 ——— 931238 —e— 9:27am
— A18/15 7133 183Jan —— 9:18a0 —— 9:3322
-..— B19/13 7:55 9:8938 e 92438 —— 9:3%2n
A20/1% 1:53 931538 v 9:3038 —— 9:45aa
B21/13 7136 9:21am —— 9:3bam —— 9:5ian

- — A22/1% 1:56 9:27a0 ——— 9:42am — 9:57aa
- = B3 7134 9:33a0 —— 9:48am — 19:03an
- — A24/15 7336 913928 —— 9:54a8 — 18:09a0
B23/13 7156 9:45a0 ——— 18:00am —— 18:15as
A26/13 7136 9:3la8 ——— [B:Bhan ——— 10:2128
B27/13 7:3b 915730 ——— 18:1238 —— 1B:27a0

- - A28/1% 7457 18:83as — 18:18a0 —— 10:33a8
- — B29/13 7:397 10:090 —— 10:2438 — 10:3%n
- — AJR/15 1:57 18:15a8 — 1B:38a0 — 1B:45a8
== Al /14 7:57 1B:20am ——— 10:3b28 —— 18:5]20
Bl /15 7337 18:27a8 ——— 18:42a0 —— 18:57aa

A3 /14 17:57 B:33am —— 10:48am —— 11:83am

— BY /15 7357 0:3930 —— 10:54a8 — [1:8920
— A5 /14 7:38 8:45a8 ——— [1:88a0 —— {]:15an

- —B5 /1S 7:58 @:5ia8 ——— [1:@hap — 11:212a
—— A7 /14 7:58 18:57a8 —— {1112a0 — 132720
B7 /1% 7538 11:83am ——— 11:1Bap —— 11:33a0

AT /14 1358 1:89a8 — [1:24am ——u 1113922

— B9 /15 7:38 1:15a8 ———— {1:30ag ~—0 11:45a8

- — ALl 7138 132138 ——— 11:3baR weee 11:512n
- .= BLI/S 7:39 1:27a8 ——— }1:42am — 11{:57ac
Al3/14 17:59 1133330 —— 11:48a8 —— 12:83pa
B13/13 17:5% 11:39a8 — [1:34am —— (2:09ps

— BIS/15 7189 110450 ——— 12:8Pp8 — 12:150n
— A17/14 7:39 11:5138 —  12:0608 — 12:21p2
— Bi7/15 1359 11973 12:1708 —— 12:2702

- — A19/14 7:39 2:0508 —— 12:1Bps —— 12:335s
B19/15 a:00 2:89pm — 12:24p8 — {2:3%0m
A21/14 16:09 12:1508 ———u 12:30ps 12:45pe

— B21/1% 8:08 12:2108 — 12:3608 —— 12:%4pa

- R23/14 :0¢ 12:27p8 ~——— 12:4206 —— 12:5700
- - B23/13 HJ) 12:33p8 ——— 1234808 ——— 1:BIpa
A23/14 H'1] 12:3%0 —— 12:5408 —— 1:0%0n
B25/15 181 12:4508 —— 1:B0or —— 1:15pe

Ag7.’ [} H 1! 12:51p8 —— 1:B608 —— [:210&

— BI7/1% 81 12:3708 ——— {11208 —— 11270

- — A29/14 H ) 1:03p8 — {:1808 — 1:33ma
- — B29/1% 1 1:890m ——— 1:24pa —— 1:3%ps
== RIL/14 1 121508 —  1:3Bpn ——  1:45pe
— A1 /13 1 1:2ip8 —— 1:3608 —— 1:5ipm
— B2 /1% 02 1:27p8 —— 1314208 — — :57ps
- —=A/13 H'A 113308 — —— 1:48p8 —— 2:Q3pn
- — B4 /14 8:082 1:3%0 ——— 1:Mps —— 2:09pn
— AS /13 13:82 1i43pm - 7:BBps —— 2:15pa
== Bb /14 8:87 1:5lom e 2:B408 —— 2:21pa
~— R7 /13 2:02 1:3708 —— 2:idpe —— 2:2708
—— BE /14 g:8z 2:030n — 2:1Bpp —— 2:33m
5 §:03 2:0908 — _ 2:24p8 —— 2:39m
- — R/ 8:02 2:159p8 ——0 2:3008 ~—— 2:45p2
- — AIU/I3 i8:83 2:21om —— 2:3608 —— 2:%ipa
—— B12/14 18:83 2:27p8 —— 2:42p8 —— :97pa
— ALI13 12:83 2:330m —— 2:4Bps —— I:03pa
— M4 12:07 2:3908 ——— 2:54p8 —— 3:09pa

’k{'/‘_ /4 Y
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Thursday, July 28, 1994 Turn 3
Patteries: 13-152

i Oven Last Pushed Eariiest Desired Latest
o AIS/ o 18183 e 2:4908 ——— 3:B80m —— Jilica
e B16/14 18:83 2:5508 —m 318508 — JiléDE
AL17/13 18:83 3:8808 —— J:lloA —— 3122
B18/14 18:03 3:0008 —— 3:l708 —— J:2B0t
— R19713 18:83 3:8208 —— 2:2308 ———— J:ldoa
— B28/14 18:03 3:1806 — 3:2%08 ——— J:4008
— 21113 19:03 T:24pm ——— J:3%0m —— J:déom
= B22/14 18:82 3:2908 — 314008 —— 3:ilos
A3/ 13 18:83 3:3500 ——— J:db08 —— J:3708
B24/14 18:83 318lop ——— 3:5i08 —— 4:83pe
— AZ5/13 19:83 Jid708 —— :5d08 —— 4:090m
— B2b/14 18:83 319308 —ee 438408 — 4:10D2
— A27113 18:83 715908 ——— 4:180a —— 4:21pm
—— B28/14 18:83 4:9508 ——— 411508 ——— 432708
A29/13 18:92 4:1908 —— H:2ipa —— 4:32pa
Bla/i4 18:83 4:1608 —o ———  4:3B00
— A31/13 18:83 4:2200 ——nu Jo8 —— 4:ddon
— Al /13 19:083 4: 7808 —— — 415lca
- .— 82 113 18:82 A:3408 —n — T
AT /15 19:83 §: —_— —_— 5:8208
B4 /13 18:83 4 —_— — J:08808
— A% /15 5:85 §: —_— — 3:ilp2
— B /13 M 4: —_— —_— 51l9ia
— A7 /13 36286 hH — JEN— :

88 /13 16106 S _— 5l ——

A9 119 H 5 —_— IR0 e
818/13 8:88 : —_ —_— 3D
-— AlL/1E e 3 — ot —_ N1d%0m
—: S 7 ) & s 3 _ — Siddoa
— R13S RER kH —_— % — b:BR0s
oo 3147143 35:86 3 —_— — b:BoOm
ALS/1S 34104 Si50ps — & — bl
B16/13 36:06 85508 — &:B7p8 —— &:iBonm
— AL7/1% 36:86 £:0208 — 6 — b:2ipe
— B18/13 26105 5:0808 ——ov 8@ —_— 5330
— AL9/13 Jo:85 611306 — — b:2408 —— 6:30ce
8298/43 3888 611508 —— b:3Bpp —— Oidinn
A21/13 36285 $:2508 ——— 513608 —— 614700
B22/13 l6:86 813108 ——— B — 5:530m
— R23/1% 36:08 8:3708 ——— b: — b5:390a
— B24/13 A'H 5:47p8 —— 413 — 1idiom
— A23/15 36:05% 5:4808 ——— 415 — 7:ifom
B26/13 36205 £:54pm ——— 7:830m — 7T:ilbpa
A27/1% 3605 1:000s — — J:lips —— T:illoe
— B28/13 36:83 7iBbp8 ——o Til70m —— T:iG0a
— R29/18 36:85 7:1208 —— Ji2308 —— 7:ldpe
— 830/13 36105 7:1808 —— 7:2908 —— 7:4B0s
= AJ/1S 3485 7:28p8 —— 7:3%00 —— 7:4608
2 /14 l6:04 7:290m — 7idlop —— T:diom
B2 /435 35:84 713508 ———— 7i8b08 —— T:3708
— h4 /14 34104 7:41p8 —0u 7:5208 —— 8:330m
— B4 /13 J6:04 7:4708 —— 7:SBps —— B:B9pe
— fb /14 36184 7:5308 ——— 3:d4om —— 2:llom
Bs /135 36:84 7:99p6 we— 8:iBps —— Biilpa
Ag /14 J6:04 B:8508 ——— B:léga —— 31700
Bg /1% KH N 8:1608 —- 8:2lp8 —— 8:3lpe
— AD/14 6:087 §:iop8 — B:2708 —— §:3Epn
— Bi8/13 MY X 8:2208 —— 8:33p8 —— 8:44pe
— A12/14 507 8:2908 ——— §:390n —— 8:3800
B12/1% 36:03 §:3406 —— Bidfps —— B:i4pe
Al4/14 36:07 8:400p —— 9:5ips —— G:@20s
— B14/13 36:82 Bidapw ——— Bi3j00 —— Tidfa
— Al6/14 Jp:02 §:5lom —— 9:0208 —— $:lloe
— B16/4% Jo:02 B157p8 —— 9:B80a —— 931900
— A18/14 3b6:82 9:8308 —— J:ldpp —— 9:20¢en
B18/i% 36:82 9:0908 ——— 9:2808 —— 9:31ps
A20/14 3b:82 9:1508 — 9:2608 —— 9:3708
— B28/15 36:82 9:2iph —— 9:32p8 —— G:d30e
— R22/14 36:02 9:7708 ——w 9:38pa —— 9:490a
— B22/13 36181 9:3206 ——— Ji4lpt —— 93]
A24/14 KH N 9:3808 —— 9:4908 —— 10:BBoa
B24/15 3aifl 9:44pa ——— 9:30p8 —— | 060
AZ26/14 J6:08 9:58pn — (Q:Bion — 18:1200
— B26/1% 36:0) 915608 ——— 18:8708 — - 18:1808
— f29/14 36:81 18:020m ——— 10:13p08 —— 1932400
— B28/1% 36181 18:8808 —— 18:1908 —— 18:380n
A38/14 3400 181130 —0o 18:24p0 —— 18:3508
B3@/13 33:54 10:1908 ——— 10: 3808 —— 10:dipa
A2 /13 35:94 18:2508 o 10:3008 —— 1814700
— Bl /14 39154 10:3{pn —0 10:42p8 —— 18:5308

PUSHINGE SCHEDULE
Thursday, July 28, 1994 Turn 3
Batteries: 13-152

QOven Last Pushed Earliest Desired Latest
A /13 3354 18:3708 — 18:4B00 10:39cx
BT /14 35:94 18:430n 18: 5408 — 11:8508




PUSHING SCHEDULE

Friday, July 29, 1994 Tura 1
Batteries: 13-152

Oven Last Pushed Earliest Desired Latest
- —=Ab /13 35:34 8:4908 ——— $1:0808 —— 1l:ilom
-._— B3 /14 35:53 @:5508 —— 11:8508 — 1l:lb08
— A8 /13 33:33 1:9008 we— 132108 —— 11:2208
—— B7 {14 35333 11:86p8 —— 11:1708 —— 11:2B08
- - AR/I3 39:93 11:1208 —— 11:2308 — 113408
- — B9 /14 35:33 11:18p8 o 11:2908 —— 1:4008
- - 8213 39:33 1152408 0 11:35080 —— 1:4éon
- B11/14 35152 1:29p8 ——— 1134808 —— 11:3108
—— A14/13 35:382 1:3508 —— 1134608 e 1:570m
— BI3/14 35:52 114108 — 11:5208 — 12:8328
- —AIb/13 35:52 {:47on —— 1]:5808 —— 12:08%28
- —B1S/14 3582 1:5308 ——— 12:8430 —— [2:135an
- — AI8/13 3982 115908 ——— 12:18am —— 12:21as
e B17/14 I8:82 2:8%8 ——— 12:16a8 —— 12:27an
—— A28/13 W 12:10a0 —— 12:2]an —— 12:0220
— BI9/14 35:9 12:16a0 —— 12:27a0 —— 2:38as
-~ R22/13 33191 2:20am —— 12:33a0 —— 12:44as
- — B21/14 35 2:28a8 — 12:3938 —— (2:38a
- — A24/13 I8 2:30a0 —— 12:45a8 —— 12:06an
= B23/14 33:34 (2:4838 — [2:5las8 —— [:B2an
A26/13 333 2:4bam ——— 12:57a8 —— 1:08as
B23/14 18:82 12:5lap —— 1:82a8 ——— :13a8
- - A28/13 182 12:57a0 ——— 1:88a0 —— 1:]1%a0
- - B27/14 19:82 1:03a0 ——— l:ldas —— 1:25a0
~ - A3B/13 82 1:09a8 —— 1:28as —— [:llas
B29/14 H.% {:15a8 —— 1:2688 ——— 133728
Bl /13 . 1:2{a0 — 1:32:0 —— L:idlan
A2 13 H 1:2788 e—— 133828 —— [:45as
- —=B/13 8 1:32a0 ——— 1:43am —— |:3dan
) ] A 1:38a0 ——n 1:4938 —— 2:80an
- .- B8 /13 18l 1:44a8 —— 1:55a —— 2:Bb2s
Ab /135 HH 1:50a8 ——— 2:0lak ——— 2:1lam
87 /13 i 1:56a8 —— 2:87a3 ——— Z:1B8anm
S Y H 3 218738 —— 2:13a8 —— 2:24an
- =B /i3 i 2:0838 —— 2:1930 —— 2:10a0
— 18:98 2i13a8 —— 2:28a8 —— 2:33a8
BL1/13 18:89 211930 ——— 2:30an —— I:dlan
AL2/15 18102 21258 — 2:lbaa —— 2:47an
B13/13 18:08 2:3lam —— 21423 —— 2133
— AL4/13 17:54 2:37a8 ——— 2:4Bag —— 2:3%am
— N 17:84 24338 — Z:54am ——— J:00as
— T YR Y 171533 2:48a8 —— 2:59a8 —— J:ifan
B17/43 17:53 2:534am — . J:@5am —— Jilbea
ALB/13 17233 310028 —— Jillapm —— 3:lZan
B19/13 17:53 I:Bbam ——— Ziias —— 3:28an
- — AZ8/15 17397 311238 —— 3:23aB —— 3:34an
- - BAM3 17453 Ji18a8 ——— J:2%a8 —— J:ddaa
- - A22/1% 17:83 312438 —— 3:35a8 —— Jidbas
B23/13 17152 3:29a8 ——— J:dBas —— G:ilan
A24/15 17:52 71398 ——— 3i8ban —— J:iTam
B25/13 IR Tidlad —— 715230 —— $:03an
- — A28/13 17:32 314738 ——— 3:3Bas —— 4:0%a
- — B3 a2 115368 — 410830 —— 43llam
— A28/13 18 7115988 ——o h:1Bap —— 4:2lan
B29/1% 17:%2 4:05% 8 ——— A:léan —— 4:07:a
A3Q/1% 17:31 431830 — 4:2ias — 430730
- —AL /1A 178 411bam ——— 41272 —— 4:38an
- — Bl /13 17154 8;2230 e 413328 —— 38dan
- —R3 /M4 12:5 4:29a0 —— 413530 —— d:5dan
3 /1% {7:8d 5:Wa e G450 —— 4:d0an
A /14 17:38 4:48a8 —— 4;50s8 —— 5:i02an
BY /13 {7:%5 4:4ba8 ——e 415738 —— D:08ac
- — A7 /1A i 4:50an —— 5:02aa —— Hillae
— B7 /1% 17:58 4:57ap —— 5:BBap —— 5:lYaa
- — A9 /14 17:58 £.03a8 —— Sildam —— Dillam
BY /1% 17:5¢ 510928 —— S:28an —— J:dlae
M 17:52 Sii%m ——— N:0dam —— D:7a
BL1/1% 17:52 §12la —— Siliam —— Sidlas
- — AL3/14 17:59 5:27a8 —— 5:38a8 —— 5:49aa
—_ §1§/ H 17:49 £:3228 —— Jiélan —— Dilban
- — AIS/14 21:44 5:38a ——— 3:4938 —— 4:BBar
=— B13/1% 17:53 618838 o S:5530 —— O:fbas
al7/14 17:58 ;5030 —— 8:0la® —— bilias
Bliils insd §:%0a8 —— 618738 —— :l8an
- — AV 17355 618238 —— 3:1Ja8 —— &:ldan
—_ g}ﬁ; H 17458 5:06a8 — O:1930 —— &:30a2
- —nil/ld 17:54 5:13a8 ——— 6:23a80 —— OilJan
B21/15 i1:84 b:19a —— 6:30238 —— b:dias
AZ3/14 17:34 512538 ———— brlbam —— b:47:a
B23/13 17154 f:3lam ——— 6:4238 —— 6:5320

PUSHING SCHEDULE

Friday, July 29, 1994 Turn {

Batteries: 13-13_2

$ Oven Last Pushed Earliest Desired Latest
A3/ 14 1734 6:37a0 ——— 0:4828 —— 5:39a2
B25/13 17354 6:43a8 6:34a0 7:0%¢




PUSHINE SCHEDULE

Friday, July 29, 1994 Tura 2
Batteries: 13-152

+

'

Last Pushed Earliest Desired Latest
7:54 b:4538 —— 7:0038 —— T:idan
7:54 55138 —— 7:Bban —— T7:2las
7354 819728 ——— 73i2an —— Tillam
7:34 7:03a8 ——— 7:lBam —— 7:3lan
7154 710938 —— 712838 —— T:3%a8
7:54 701928 ——— 1:3B828 —— 7:4328
754 712138 ——— 7:3bam —— T:llan
7154 7:27a8 ——— 14208 —— 1:37a8
7:34 7: 328 —— 7:4820 — B:B3as
1:94 7:3928 —— 7:54as —— 8:8%as
73134 7:4538 ——o B8:00a8 —— 8:15am
7: 4 715136 —— 0:0bae —— 8:2lan
1:94 7:57a0 —— B:i238 —— 8:27aa
1:34 R:83am —— B:lBam —— B:3lam
7:4 8:09%38 —— 8:24am —— B:l%am
1:34 81150 ——— B8:3038 —— 8:dlaa
71594 8:21a8 ——— B:3bam —— §:laa
17:94 B:27a8 —— 8:80an —— B:as
7:34 8:33a0 —— 8:4Bap —— T:B3an
17:54 B:39a8 —— B:34a8 —— 9:0%am
1:5% B:45a8 —— 9:08am ——— 9:idan
7:5% 8:51a8 —— G:Bbas —— 9:dlan
71583 8:57a0 —— 9:12am —— $:27a0
175558 9:03a8 — 9:1828 —— 9:3Jaa
17:53 9:89a8 ——— 9:2830 —— §:39a8
7:99 9:15a8 ——— 9:38aa —— 9:d5ae
713 9:21a# ———— J:3ban —— G:iiam
7136 9:27a8 — 9:4228 —— G:37a0
1196 §:73a8 —— 93é5am ——— 18:83an
17:36 9:3938 ——— 9J:i8an —— 18:08%:s
7136 9:85an ——— 10:BRan —— 12:15an
1236 9:5{a8 — (D:86a8 —— 10:21am
7:56 9:5738 —— 18:12a8 —_— 10273
1:37 10:83a8 —— 01828 —— 18:3320
337 18:09as —— 12:24am —— 18:3%an
7:37 18:15a8 —— 10:30an —— 18:45a0
7:37 10:25a0 — LB:3ban —— 18:31an
17:%7 1052708 — 10:4238 —— @:S7a0
17:57 18:33a8 — 10:48a8 —— i1:B3am
7297 1017940 —— 10:54a8 —— 11:8%ae
7:38 18:45% 8 —— 11:88an —— 11:10a8
7:34 18:51a8 ——— 11:06a8 —— 11:2las
7:38 18:57a0 —— 11:12a8 —— 1112700
7:58 11:03a8 ——— 1]:18ae ——— 11:33an
7:38 11:09a0 —— 11:28an —— 11:3%a0
7:38 111158 —— 11:3838 —— 11:43an
7:38 1102160 —— (133620 —— 11:0lan
1:59 11:27a0 — 11:42a8 —— 113370
7:39 1113338 —— 11:4Bas —— 12:83p0
Ny 11:3%a8 —— 1{:54as — 12:890n
1:39 11:45a8 ——— {2:8800 —— 12:15ps
7139 11151386 ——— 12:86p8 —— 12:2{08
1:39 1115708 ——— 12:1208 —— 12:2708
7:39 12:83ps8 —— 12:18p8 —— 12:33p0
B:08 12:0900 —— 12:24p0 —— 12:3908
8100 12:1508 —— 12:30p8 —— 12:43pa

180 12:2108 — 12:36pm —— 12:31pa
18:8¢ 1202708 —— 12:4208 —— 12:5708
18:00 12:33p8 ——- 12:4Bpp —— L:B3ps
1808 12:3900 o 12:34p8 —— 1:8%08

181 1214508 —— 130008 —— 1:ll0m

H) 12:5ip8 —— f:Bbpa —— 1:2l0e
8:01 12:57om ——— 1:12p8 —— 1:270m

181 1:93p8 —— 1:1Bps —o 113300

8! 110908 —— {:24pa —— 1:39pa

18l {:15ps 1:3008 1:45pm

HH 1:21p8 —— 1:3808 —— L1:Slps

102 1:27c8 1:42pa 1:3708

182 1:3308 ——— 1:48p8 —— 2:030m

102 1:3908 e 1:5408 —nu 2:890n

: g 134508 ——— 2:88008 —— 2:15pa

HH 1:51p8 —— 2:86pn —— 2:21pa

102 155708 ———— 2:12p8 —— 2:770a

:82 2:83p8 o 2:1808 —— 2:313pe

N 2:890a 2:24p8 213903

183 2:1308 — 213008 —— 2:43pm

H'M 2:21p8 ——n 2:3b0m —— 2:ilp

M 2:270m 2:4205 2:3708
8:83 2:3308 ——— 2:480m —— 3:B30s
18:83 2:39m ——— 2:34 3:89m




PUSHING SCHEDULE

Friday, July 29, 1994 Turn 3
Batteries: 13-152

Dven Last Pushed Earliest Desired Latest
— B14/13 03 214508 ——— I:8008 —0 I:lipm
,_.%i:/ 4 182 2:3308 ——— .D5g| —_— 3:16?\&
— B14/1S 193 310008 — 3:lipa —— I:Zlpa
—— RA1B/14 82 3:0608 ——— J:iJ08 —— 3:2808
— B18/15 3 3§20 —— 3:23p8 ——— Jil40R
— A28/14 19:03 311808 —— 312908 —— J:4B0s
— B20/15 18:83 L:24op —— I:3508 —— 3:dopa
- A22/14 18:82 3:2908 ——— J:dBos —— 3:5loe
— B22/1% M 3:35pR ——— 3:4608 o J:37p8
— R24/14 H M Tdlon —— iS2pp —— H:l3ne
. — B28/15 183 3:47p8 e 3358P0 e 4:09p0
. — A2b/14 18: 07 3:53p8 ——— 4:04ps —— 4:{Spn
. — B28/1% N 3:59p8 e 4:iBps —— 432100
== A20/14 18:83 4:0508 —— 411608 — 4:]08
— B28/13 192 4:idpw —— 432100 —— §3320m
— AJ0/14 183 4:15p0 o 432798 —— 4:38ps
. — B3B/13 :83 5020w —— A:33pm —— Aifdpe
R} 51 HM 4:2808 ——n 433906 —— A:30p2
. —BI/I4 H-M 4:34p8 —— 4:4500 —— 4id6pa
—_ 13 H-M 4:4008 —— 4:5iom —— 5:@2m
— B3 /14 383 4:46p8 —n 4:570e —— 5:BBoM
—_— /13 182 4:5108 ——— 5:8206 —— 3:13em
. — B3 14 183 4:5708 —— 5:08p8 —— 3:190
. —AB /13 18:83 5:8308 —— 5ildpa —— S:12%08
— B7 /14 18:03 5:2908 ——— S5:28pa —— J:ilpa
— AO/13 183 5:15p8 —m— §¢ — 91370
— B /1A 183 5:2ip8 ——m— 3! — S:d3pe
. =AU H N S:2708 —— Bt — 349
— B11/44 M 513208 —— 33 — J:idom
— Al4/83 HH 5:30p8 —m— W —— b:808pe
e BI3/H 8:83 Siddps —— 53 — 8:052m
— ALB/13 :H M 513808 —nu & — b:l2oe
— B13/14 18:93 Sidb08 —— & —_— §i180n
R F1:73 % 18:87 b:0708 —— & — bildck
. - BiV/14 18:83 §:03p8 —— & —— b:3BDa
. — R20/13 18:83 b:1708 — & — b6:3008
= B19/14 183 51908 —— & —_ &:dlom
R22/13 HK b:2%pm — 6@ JUS— ST ¥ {1
B21/14 H-N £:3ipa ——0 & — 5:330a
— A24/13 H'N 813708 —— B¢ —_— 539
— B3/ 23 b:470m —— & — 7:85ca
- A26/13 18:82 b:dfcs —— & — T:ilDe
23714 18:87 815400 e T — 7ilbos
A28/13 18:83 7:08pp ——— 7@ —_— 7:2ima
827714 18:93 7:808 —— Ui — 7:280s
— A30/13 18:07 7:1%08 —— 732308 —— J:j4pe
— B29/14 13:83 7:18c ——— T: —_— T4l
— B /13 18:23 T:2hps — — 7 —_— Tidéa
— A2 /13 18:82 722908 —— T . 1Y
B /12 18:23 7:3508 — 7:d608 —— 7i370n
— A4 /15 H:H M Fidipp —— 7:%20m —— S:30s
— BS /13 i8:8 7:4798 ——me 7:38p8 —— B:%5s
— A& /13 18:97 7:5308 ——— 8:04p8 —— 8:13pa
— B 13 18:87 7:59p8 ——— B:l8p3 —— B:2lr
A8 /13 18:87 8:0508 ——— §:1608 v &
B /13 18:22 E118086 ———y BillPo —
— AL/ 18:43 §:14p8 o 8:I708
— BT 18:03 B:22p8 e B:IlPE —
— ALZ/1% 18:87 3:2808 —— §:39p8 ——
RIZ/LS 18:27 “:134pp —— 8:4%006 ——
A14/15 18:87 9:48p0 ——— 8:5ilr8 ——
BL5/42 15:07 3:4608 a0 815700 ——
- Alaslt id:83 B:5100 ww— S:floe ——
— RT3 18:87 8:57o8 —— %:0808 ——
— R18/13 13:97 51030k —— :ridpn — o
== B19/13 1B:83 910508 ——— 9:20ps —
AZR/1% 16:07 9:1508 —— 932608 ——
B21/13 18:07 9:2106 ———— §:3208 ——
. — A22/1% {8183 9:2708 —— 9:3808 —
- — BRI 18:87 9:3208 —— :dipn ——
— A2/ 18:07 717808 —n F:i4908 — .
BIS/13 16:23 9:44p8 e 2:5508 e
A26/15 18:83 9:5808 —— 1B:81p8 —
B27/13 16:8; 9:5608 ——- 10:9708 ——
— A28/1% 18:93 18:070m 18138 ——
- — B29713 18:83 10:0868 ———— 13:1906 ——
. — R38/15 18:83 10:13p8 ——— 10:2408 e
Al /14 18:83 18:1900 —— 18:3008 —ee
31 /15 13:83 10:25p8 10:26p8 ——
A3 /14 18:83 18:31pa ——— 18:4208 ——

PUSHIKGE SCHEDULE

Friday, July 29, 1994 Turn 3
Batteries: 13-13.2

b Gven Last Pushed Earliest Desired Latest
83 /13 18:82 18:3708 18:48p3 —— 10:39
RS /14 18:87 18:43p0 ——— 1@:54%: 11:&'5::
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COMPLIANCE DEMONSTRATION
NO. 13 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
A DIVISION OF USX CORPORATION
CLAIRTON, PENNSYLVANIA

APPENDIX C

GRAVIMETRIC AND ANALYTICAL RESULTS, EMISSIONS
CALCULATIONS

ATS

ADVANCED TECHNOLOGY SYSTEMS, INC.
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STACK SAMPLING CALCULATIONS

CLIENT: USS CLAIRTON WORKS TEST DATE: 07-28-94
TEST SITE #13 BATTERY COMBUSTION STACK TEST NUMBER: CLR-BS#13-1
A. Barometric Pressure 29.30 in. Hg
B. Static Pressure -1.0 in. H20
C. Stack Pressure 29.23 in. Hg [A+(B/13.6)]
D. Average AH 1.21 in. H20
E. Meter Pressure 29.39 in. Hg [A+(D/13.6)]
F. Average o P 0.04 in. H20
G. Pitot Coefficient 0.84
H. Gas Meter Coefficient 1.0172
R Stack Diameter 120 in.
1. Stack Area 78.54 fi2 (0.00545*13)
K. Nozzle Diameter 0.490 in.
L. Nozzle Area 1.31E-03 fi2 (0.00545*K?)
M. Average Stack Temperature 496 °F
N. Average Stack Temperature 956 °R (460+M)
0. Average Meter Temperature 90 °F
P. Average Meter Temperature 550 °R (460+0)
Q. Condensate Volume 2539 mL
R. Absorbed H20 22.1 mL
S. Total H20 276.0 mL (Q+R)
T. Filter Weight 0.0203 g
uU. Probe Weight 0.0341 g
V. Impinger Weight 0.0013 g
w. Total Weight 0.0557 g (T+U+V)
X. Metered Gas Volume 73.885 dcf
Y. Corrected Metered Gas Volume 75.156 def (X*H)
Z. H20 Gas Volume 13.822 of (0.00267#S*P/A)
AA. Total Sample Volume 88.978 cf (Y+2)
BB. Percent H20 155 % (100*Z/AA)
CC. Gas Volume Sampled 70.923 dscf [Y*(528/P)*(E/29.92)]
DD. Grain Loading 0.0121 gr/dsef  (15.43*W/CC)
EE. Average Molecular Weight:
Component % Volume | *(1-BB/100) | * Mol. = Weight/Mol
+100 Weight

H20 0.155 18 2.796

Cco2 0.060 0.845 44 2.230

CO 0.000 0.845 28 0.000

02 0.105 0.845 32 2.838

N2 0.835 0.845 28 19.748

Average Molecular Weight 27.61 1b./1b. mol

FF. Average Stack Velocity 15.6 fps {85.49*G*[(F*N)/(C*EE)]*0.5}
GG. Averge Flow Rate 73700 acfm (60*FF*J)
HH. Standard Flow Rate 39800 scfm [GG*(528/N)*(C/29.92)]
1L Sample Time 7200 sec
1. Percent Isokinetic 1054 % {[100*CC*60*J)/[HH*L*11*(1-BB/100)]}

KK. Mass Flow Rate 3.49 Ib/hr [DD*HH *{(1-BB/100)*60/7000]




STACK SAMPLING CALCULATIONS

CLIENT: USS CLAIRTON WORKS TEST DATE: 07-28-94
TEST SITE #13 BATTERY COMBUSTION STACK TEST NUMBER: CLR-BS#13-2
A Barometric Pressure 29.30 in. Hg
B. Static Pressure ~-1.0 in. H20
C. Stack Pressure 29.23 in. Hg [A+(B/13.6)]
D. Average s H 1.27 in. H20
E. Meter Pressure 29.39 in. Hg [A+(D/13.6)]
F. Average AP 0.04 in. H20
G. Pitot Coefficient 0.34
H. Gas Meter Coefficient 1.0172
L Stack Diameter 120 in.
1. Stack Area 78.54 fi? (0.00545*1%)
K. Nozzle Diameter 0.490 in.
L. Nozzle Area 1.31E-03 fi2 (0.00545*K?)
M. Average Stack Temperature . 498 °F
N. Average Stack Temperature 958 °R (460+M)
0. Average Meter Temperature 106 °F
P. Average Meter Temperature 566 °R (460+0)
Q. Condensate Volume 2754 mL
R. Absorbed H20 213 mL
S. Total H20 296.7 mL (Q+R)
T. Filter Weight 0.0178 g
u. Probe Weight 0.0310 g
V. Impinger Weight 0.0011 g
W. Total Weight 0.0499 g (T+U+V)
X. Metered Gas Volume 75.690 dcf
Y. Corrected Metered Gas Volume 76.992 dcf (X*H)
y A H20 Gas Volume 15.312 cf (0.00267*S*P/A)
AA. Total Sample Volume 92.304 cf (Y+2Z)
BB. Percent H20 16.6 % (100%Z/AA)
CC. Gas Volume Sampled 70.515 dscf [Y*(528/P)*(E/29.92)]
DD. Grain Loading 0.0109 gridsef  (15.43*W/CC)
EE. Average Molecular Weight:
Component % Volume | *(1-BB/100) | * Mol. = Weight/Mol
+100 Weight

H20 0.166 18 2.986

co2 0.060 0.834 4 2.202

Cco 0.000 0.834 28 0.000

02 0.105 0.834 32 2.803

N2 0.835 0.834 28 19.501

Average Molecular Weight 27.49 1b./Ib. mol

FF. Average Stack Velocity 15.7 fps {85.49*G*[(F*N)/(C*EE)]*0.5}
GG. Averge Flow Rate 73900 acfm (60*FF*J)
HH. Standard Flow Rate 39800 scfm [GG*(528/N)*(C/29.92)]
1. Sample Time 7200 sec
1. Percent Isokinetic 106.2 % {{100*CC*60*JJ/[HH*L*I1*(1-BB/100)}}

KK. Mass Flow Rate 3.11 lb/hr [DD*HH*(1-BB/100)*60/7000]




FF.

HH.

1.

CLIENT: USS CLAIRTON WORKS TEST DATE: 07-29-94
TEST SITE #13 BATTERY COMBUSTION STACK TEST NUMBER: CLR-BS#13-3
Barometric Pressure 29.40 in. Hg
Static Pressure -1.1 in. H20
Stack Pressure 29.32 in. Hg [A+(B/13.6)]
Average aH 1.14 in. H20
Meter Pressure 29.48 in. Hg [A+(D/13.6)]
Average AP 0.04 in. H20
Pitot Coefficient 0.84
Gas Meter Coefficient 1.0172
Stack Diameter 120 in.
Stack Area 78.54 ft? (0.00545*1%)
Nozzle Diameter 0.490 in.
Nozzle Area 1.31E-03 fi? (0.00545*K?)
Average Stack Temperature 495 °F
Average Stack Temperature 955 °R (460+M)
Average Meter Temperature 93 °F
Average Meter Temperature 553 °R (460+0)
Condensate Volume 263.7 mL
Absorbed H20 18.2 mL
Total H20 281.9 mL (Q+R)
Filter Weight 0.0150 g
Probe Weight 0.0415 g
Impinger Weight 0.0013 g
Total Weight 0.0578 ¢ (T+U+V)
Metered Gas Volume 72.142 dcf
Corrected Metered Gas Volume 73.383 dcf (X*H)
H20 Gas Volume 14.157 of (0.00267*S*P/A)
Total Sample Volume 87.540 of (Y+Z)
Percent H20 162 % (100*Z/AA)
Gas Volume Sampled 69.046 dscf [Y*(528/P)*(E/29.92)]
Grain Loading 0.0129 gr/dsef  (15.43*W/CC)
Average Molecular Weight:
Component % Volume | *(1-BB/100) | * Mol. = Weight/Mol
+100 Weight

H20 0.162 18 2.911

Co2 0.065 0.838 44 2.397

CO 0.000 0.838 28 0.000

02 0.105 0.838 32 2.817

N2 0.830 0.838 28 19.482

Average Molecular Weight 27.61 1b./1b. mol

Average Stack Velocity 15.6 fps {85.49+*G*[(F*N)/(C*EE)]*0.5}
Averge Flow Rate 73500 acfm (60*FF*J)
Standard Flow Rate 39800 scfm [GG*(528/N)*(C/29.92)]
Sample Time 7200 sec
Percent Isokinetic 1034 % {{100*CC*60*J]/[HH*L*I1*(1-BB/100)]}
Mass Flow Rate 3.69 Ib/hr [DD*HH *{1-BB/100)*60/7000]

;.N.'<?<iﬁ?:‘*!”?‘@f"P?Z!"F?""FF’T“F’.UO!’?

STACK SAMPLING CALCULATIONS
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