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ABSTRACT

A demonstration of the pushing emissions control system for Batteries 1, 2, and 3
operated at USS Clairton Works was conducted on November 3, 4, and §, 1992. The
purpose of the test program was to determine (1) the particulate matter emissions rate
in the exhaust of the baghouse, (2) the opacity of the plumes of the baghouse exhaust,
(3) the opacity of the plume which resulted from the pushing of the coke into the hot
car, and (4) the opacity of the plume which resulted from the travelling of the hot car
to the quenching station. Emissions testing was conducted only when coke was pushed
from an oven in Battery 1, 2, or 3.

The results of the testing showed an average particulate matter emissions rate of 0.35
lbs per hour, while the allowable emissions rate is 4.35 lbs per hour. No visible
emissions were observed from any of the baghouse stacks during the test program.
Over the three day test program, a maximum plume opacity during the pushing
operation greater than or equal to 20 percent was observed 14 times (all cases occurring
on the second day of the test program), while a2 maximum plume opacity during the
travelling operation greater than 10 percent was observed on six of the 60 cases on the
first day of the test program, 15 of the 60 cases on the second day of the test program,
and none of the 60 cases on the second day of the test program. During the pushing
operation, the plume opacity was greater than or equal to 20 percent for an average of
0.5 seconds. During the travelling operation, the plume opacity was greater than 10
percent for an average of 1.4 seconds.
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1.0 INTRODUCTION

As required by Paragraph V.A. (5)(f) of the amended Mon Valley Consent Decree, a
demonstration of the pushing emissions control system for Batteries 1, 2, and 3
operated at USS Clairton Works was conducted on November 3,4,and 5, 1992. A
baghouse controls the emissions which result from the pushing operations from the
ovens of Batteries 1, 2, and 3. The purpose of the test program was to determine (1)
the particulate matter emissions rate in the exhaust of the baghouse, (2) the opacity of
the plumes of the baghouse exhaust, (3) the opacity of the plume which resulted from
the pushing of the coke into the hot car, and (4) the opacity of the plume which
resulted from the travelling of the hot car to the quenching station. Emissions testing
was conducted only when coke was pushed from an oven in Battery 1, 2, or 3.

The field work activities were completed by Chester Environmental. The test crew
included David Beranek, Richard Casselberry, Mark Grunebach, Bernie May, Darren
McKoy, Paul Pastorik, Tim Redenbaugh, John Shimshock, and Patrick Stockton. All
test procedures were witnessed by the Allegheny County Health Department Bureau of
Air Pollution Control (BAPC).
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2,0 METHODOLOGIES

A test protocol was prepared by Chester Environmental and submitted to BAPC prior
to the execution of the test program, A copy of the test protocol can be found in
Appendix A. Specific methodologies employed in the test program are outlined below.

The baghouse exhausts through four stacks; the emissions from each of these 36 inch
diameter stacks were sampled simultancously. A total of three test runs were
completed on each of the four baghouse stacks with one series of tests completed on
each of the three days of testing. Testing was performed only during periods of normal
plant operation.

Each traverse for each stack included 12 traverse points as calculated from EPA
Method 1 (40 CFR 60 Appendix A). For each stack, sampling was conducted along a
total of five traverses, or 60 traverse points, with each push sampled for the required
one minute at one traverse point. Sampling was conducted on each stack through two
sampling ports which were separated by 90 degrees in the same horizontal plane.
Three traverses were travelled through one port, while the remaining two traverses
were travelled through the other port.

In accordance with EPA Method 2, exhaust gas velocities and volumetric flow rates
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 sémpling point.

Gas concentrations of carbon dioxide (CO,7), oxygen (09), and nitrogen (Nj, by
difference) 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.

USS Clairton Works
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Particulate matter sampling was performed in accordance with EPA Method 5 and
Sections 139.11 and 139.12 of the Pennsylvania Department of Environmental
Resources (PA DER) Source Testing Manual (Revision Number 1, January 1983) with
the exception that the DER requirement of sampling 50 cubic feet of exhaust gas was
replaced with the requirement of sampling the emissions from 60 pushes. The
emissions from each push were sampled for one minute. Thus, a total of 60 minutes of
sampling was completed.

Clean up of the sampling train included a water and acetone rinse of both the front-half
and back-half components. The water soluble and water insoluble portions of the front-
half of the sampling train were determined as a total, while the water soluble and water
insoluble portions of the back-half were determined separately. The back-half water
and the water soluble rinses of the back-half components of the sampling train were
treated in accordance with Section 139.12 of the DER Source Testing Manual.

All plume opacity determinations were performed in accordance with EPA Method 9
and Section F of Chapter 18 of the BAPC Source Testing Manual. During the pushing
operation, the maximum plume opacity and length of time (in seconds) when the plume
opacity was greater than or equal to 20 percent were recorded. During the travelling
operation, the maximum plume opacity and length of time (in seconds) when the plume
opacity was greater than 10 percent were recorded. Visible emissions from the
baghouse stacks were recorded for one minute for each push in which emissions testing
was conducted.
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3.0 RESULTS

All testing was performed during periods of normal plant operation. Copies of the
plant operational data for each day of the test program for Batteries 1, 2, and 3 can be
found in Appendix B.

All sampling equipment was calibrated and operated in accordance with EPA Methods
1 through 5. Copies of the pre-test calibration results, post-test calibration results, and
results of an audit of the control boxes conducted with a critical orifice provided by
BAPC can be found in Appendix C. The post test calibration of the control box used
on Stack 1-4 yielded an average dry gas meter coefficient which was more than five
percent lower than the dry gas meter coefficient determined during the initial three
point calibration of the control box. Therefore, in accordance with EPA Method §, the
lower coefficient was used in the emissions calculations.

Copies of the field data sheets can be found in Appendix A. The analytical results and
emissions calculations for each test can be found in Appendix D. The results have been
summarized in Tables 3-1, 3-2, 3-3, and 3-4. The total particulate matter emissions
rates for each day of testing was obtained by summing the emissions rates from each
stack. The three day average particulate matter emissions rate is 2.16 pounds per hour
of pushing (ib/hr pushing). Since emissions do not occur continuously, the mass
emission rate has to be adjusted for the number of pushes which occurred during the
testing periods. Since there were, on average, 9.63 pushes of coke per hour, and each
push was sampled for one minute, the actual emission rate (based on a continuous
operation) is equal to the following:

2161b x L hr pushing x inpushing x 9,63 pushes = 0.35 Ibs/hr
hr pushing 60 min pushing 1 push hr

The allowable particulate matter emissions rate is equal to 0.04 Ibs per ton of coke
pushed. Since there were on average 11.3 tons of coke per oven, and on average 9.63
ovens were pushed per hour, the particulate matter emissions rate is equal to (0.04 Ibs /
ton coke pushed) x (11.3 tons coke pushed / oven) x (9.63 ovens pushed / hour), or
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Stack Number
Test Number

Mass Emission Rate
and Concentration

Particulate Matter

Stack Conditions

Flow Rate

Temperature
Moisture Content

Sampling Conditi
Sampling Time

Semple Volume
Isokinetics

(Ib/br pushing)
(gr/dscf)

(acfm)
(scfm)
(dscfm)
(°F)
(%)

(minutes)
(dscf)
(%)
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TABLE 3-1

USS CLAIRTON WORKS
CLAIRTON, PA

BATTERIES 1, 2, AND 3
PUSHING EMISSIONS CONTROL SYSTEM
PARTICULATE MATTER EMISSIONS DATA

DAY 1
TEST DATE: 11-3-92
TEST TIME: 9:08 TO 15:11

1-1 1-2 1-3 1-4 Total
CLR-1-1-1 CLR-1-2-1 CLR-1-3-1 CLR-1-4-1
0.43 0.38 0.89 0.69 2.39
0.0023 0.0020 0.0049 0.0037
25807 26687 24216 25123
22227 23197 21357 22024
21791 22775 20047 21634
142 137 128 132
2.0 1.8 1.9 1.8
60 60 60 60
34.216 33.665 26.211 25.679
104.7 98.5 108.3 102.7
CHESTER
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TABLE 3-2

USS CLAIRTON WORKS
CLAIRTON, PA

BATTERIES 1,2, AND 3
PUSHING EMISSIONS CONTROL SYSTEM
PARTICULATE MATTER EMISSIONS DATA

DAY2
TEST DATE: 11-4-92
TEST TIME: 8:29 TO 15:08

Stack Number 1-1 1-2 1-3 1-4 Total
Test Number CLR-1-1-2 CLR-1-2-2 CLR-1-3-2 CLR-1-4-2

Mass Emission Rate
and Concentration

Particulate Matter (Ib/br pushing) 0.72 0.47 0.84 0.79 2.81

(gr/dscf) 0.0035 0.0022 0.0041 0.0036

Stack Conditions
Flow Rate (acfm) 28656 29354 28359 29564
(scfim) 24398 25293 24793 26012
(dscfin) 23859 24691 24265 25450
Temperature (°F) : 144 137 128 125
Moisture Content (%) 2.2 24 2.1 2.2
Sampling Time (minutes) 60 60 60 60
* Sample Volume {dscf) 36.051 37.565 29.641 28.251
Isokinetics (%) 100.8 101.4 105.7 96.0

ENVIRONMENTAL
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TABLE 3-3

USS CLAIRTON WORKS
CLAIRTON, PA

BATTERIES 1, 2, AND 3
PUSHING EMISSIONS CONTROL SYSTEM
PARTICULATE MATTER EMISSIONS DATA

DAY3
TEST DATE: 11-5-52
TEST TIME: 8:18 TO 14:233

Stack Number 1-1 1-2 1-3 1-4 Total
Test Number CLR-1-1-3 CLR-1-2-3 CLR-1-3-3 CLR- 1-4-3
Mass Emission Rate
and Concentration
Particulate Matier (Ib/hr pushing) 0.27 0.19 0.42 0.41 1.29
(gr/dscf) 0.0013 0.0008 0.0019 0.0018
Stack Conditions
Flow Rate (acfm) 28269 29316 27958 29036
(scfm) : 25116 26387 25569 26604
(dscfm) 24702 25999 25109 26157
Temperature (°F) 121 113 104 103
Moisture Content (%) 1.7 1.5 1.8 1.7
Sampling Conditions
Sampling Time (minutes) 60 60 60 60
Sample Volume (dsef) 37.973 40.115 32.683 30.884
Isokinetics (%) 102.5 102.9 112.6 102.2

ENVIRONMENTAL
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TABLE 34

USS CLAIRTON WORKS
CLAIRTON, PA

BATTERIES 1, 2, AND 3
PUSHING EMISSIONS CONTROL SSTEM
PARTICULATE MATTER EMISSIONS DATA

SUMMARYOF DAYS 1, 2, AND 3

Pacticulate
Matter

Day Test Date Emissions
(Ib/hr pushing)
1 11-3-92 2.39
11-4-92 2.81
3 11-5-92 1.29
Average 2.16
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4.35 lbs per hour. The average particulate matter emissions rate determined in the test
program is less than the allowable emissions rate.

Tables 3-1, 3-2, and 3-3 also list other pertinent stack and sampling parameters
including the exhaust 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),
moisture content of the exhaust gas, exhaust gas temperature, gas volume sampled for
each test (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 exhaust gas velocity. An isokinetics value between 90% and 110% is
considered acceptable. All sample volumes were greater than 25 dscf per test. One of
the twelve isokinetics values was slightly above the acceptable range of values.
However, the emissions rates determined in this test program were low in comparison
with the standard.

The plume opacity data has been summarized in Table 3-5. No visible emissions were
observed from any of the baghouse stacks during the test program. Over the three day
test program, a maximum plumne opacity during the pushing operation greater than or
equal to 20 percent was observed 14 times, with all cases occurring on the second day
of the test program. For these particular cases, a maximum plume opacity during the
travelling operation greater than 10 percent was observed 12 times.

Over the three day test program, a maximum plume opacity during the travelling
operation greater than 10 percent was observed on six of the 60 cases on the first day of
the test program, 15 of the 60 cases on the second day of the test program, and none of
the 60 cases on the third day of the test program,

A pushing performance or travel performance of 100 percent was registered if the
maximum plume opacity observed during the pushing or travelling operation was less
than 20 percent or less than or equal to 10 percent, respectively, A pushing
performance or travel performance of O percent was registered if the maximum plume
opacity was greater than or equal to 20 percent or greater than 10 percent, respectively.

USS Clairton Works
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TABLE 3-5

USS CLAIRTON WORKS
CLAIRTON, PA

1, 2, AND 3 BATTERY PUSHING EMISSIONS CONTROL
VISIBLE EMISSIONS DATA SUMMARY

Baghouse Stacks

Observation Number of Greatest
Date Observations  Opacity (%)

11-3-92 240 0
11-4-92 240 0
11-5-92 240 0
Pushing Operation
Number of Average

Observations  Pushing  Time with
Observation Number of with Opacity Performance  Opacity

Date Observations ><20% (%) > 20% (sec)
11-3-92 60 0 100 0
11-4-92 60 Llj 76.7 1.6
11-5-92 60 0 100 0
Average 92.2 0.5
Travellin ration

Number of Average

Observations Travelling Time with
Observation Number of with Opacity Performance Opacity

Date Observations >10% (%) >=10% (sec)
11-3-92 60 6 90.0 1.1
11-4-92 60 4s 75.0 3.2
11-5-92 60 0 100.0 0.0
Average 88.3 1.4
@ CHESTER
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KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA 1,2,3 BATTERY PEC
CLR=-1=3-3 11-05-92

CYCLONE MATL.ON INSOL.MATL. SOL.MATL.
PARAMETER wP. (6) FILTER(G) 1IN PROBE (G) IN PROBE(G)

o o W S D W S - e A S ——— - ——— -

PARTICULATE .00000 .00130 .00000 .00180

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP.(G) IN IMP. (G)
PARTICULATE .00100 .01070
PARTICULATE .01480
ALL MATILS. .01480
PARAMETER GR/SCFD LB/HR
PARTICULATE . 00193 .41579

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




The average pushing performance for test program was 92.2 percent, while the average
travel performance was 88.3 percent. During the pushing operation, the plume opacity
was greater than or equal to 20 percent for an average of 0.5 seconds, During the

travelling operation, the plume opacity was greater than 10 percent for an average of
1.4 seconds.
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COMPLIANCE DEMONSTRATION
1, 2, AND 3 BATTERY PUSHING EMISSIONS CONTROL

USS CLAIRTON WORKS
CLAIRTON, PA

APPENDIX A
TEST PROTOCOL, FIELD DATA SHEETS




COMPLIANCE TEST PROTOCOL
BATTERIES 1, 2, & 3
PUSHING EMISSIONS CONTROL SYSTEM

Prepared for:

USS CLAIRTON WORKS
CLAIRTON, PA

Prepared by:

KEYSTONE ENVIRONMENTAL RESOURCES
3000 TECH CENTER DRIVE
MONROEVILLE, PA 15146

PROJECT NUMBER: 300196-01

OCTOBER 1992
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As required by the amended Mon Valley Consent Decree (Paragraph V.A. (5)(D), a
compliance demonstration will be conducted on the baghouse which controls the pushing
emissions from Batteries 1, 2, and 3 operated at the USS Clairton Works. The purpose of this
testing is to (1) determine the particulate matter emissions rates and concentrations from the
exhaust stacks of the baghouse, (2) compare the measured particulate matter emissions rate
with the allowable particulate matter emissions rate, (3) determine the presence of visible
emissions from the baghouse stacks, and (4) measure the opacity of the plumes which result
from the pushing of the coke into the hot car and during the travelling of the hot car to the
quenching station. The three day test program will be performed during periods of normal
plant production and operation.

Particulate matter sampling will be performed in accordance with EPA Stationary Source
Sampling Methods 1 through 5, requirements set forth in Chapter 18, Section F of the
Allegheny County Health Department Bureau of Air Pollution Control (BAPC) Source Testing
Manual, and Sections 139.11 and 139.12 of the Pennsylvania Department of Environmental
Resources (PA DER) Source Testing Manual (Revision Number 1, January 1983) with the
exception that the PA DER requirement of 50 dry standard cubic feet sample volume of
exhaust gas will be replaced with the requirement of sampling the emissions from 60 pushes.
The emissions from each push will be sampled for 1 minute. Thus, a total of 60 minutes of
sampling will be completed. A total of three test runs (one test run per day) will be performed
for each of the 4 stacks of the baghouse with all stacks being tested simultaneously.

The baghouse exhausts through four individual stacks. All of the stacks measure 36 inches in
inside diameter. Each diametral traverse for the stack will include 12 traverse points as
calculated by EPA Stationary Source Sampling Method 1. Sampling will conducted along a
total of 5 traverses, or 60 traverse points, with each push sampled for the required 1 minute at
one traverse point. Sampling will be conducted through 2 sampling ports which are separated
by 90° in the same horizontal plane. Three traverses will be performed through one port,
while the remaining 2 traverses will be performed through the other port. A schematic
diagram of the stack and traverse points is presented in Figure 1.

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

USS Clairton Works 300196-01 10/92 1 § KEYSTONE




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.

During each test, gas concentrations of carbon dioxide (CO2), oxygen (02), and nitrogen (Na,
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 exhaust
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.

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 so that
isokinetic conditions are maintained. Clean up of the sampling train will include 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 method requirements. 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.
However, 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 filtered under suction through
a pre-weighed 0.22 micrometer filter. The filter used to capture the insoluble material will be
dried, desiccated, and weighed to a constant weight. Front-half acetone and water rinses and
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 weights will be subtracted
from the test sample weights. After blank correction, front-half residue weights, sample filter
weights, and back-half water insoluble filter weights and acetone residue weights will added
together to determine total particulate matter catch,

All visible emissions determinations from the baghouse exhausts stacks will be performed in
accordance with EPA Stationary Source Sampling Method 9 and BAPC Method 18F. Visible

USS Cluirtos Works 300196-01 10/92 2 KEYSTON
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emissions will be recorded for the duration of each of the sixty oven pushes. All plume
opacity measurements will also be performed in accordance with EPA Method 9 and BAPC
Method 18F. During the pushing operation, the maximum plume opacity and length of time
(in seconds) when the plume opacity is greater than or equal to 20% will be recorded. During
the traveiling operation, the maximum plume opacity and length of time (in seconds) when the
plume opacity is greater than 10% will be recorded.

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 BAPC, field data sheets for the particulate matter sampling and
visible emissions determinations, computer-generated emissions calculations, and analytical
results for each test,

E
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COMPLIANCE DEMONSTRATION
1, 2, AND 3 BATTERY PUSHING EMISSIONS CONTROL

USS CLAIRTON WORKS
CLAIRTON, PA

APPENDIX C
CALIBRATION RESULTS
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COMPLIANCE DEMONSTRATION
1, 2, AND 3 BATTERY PUSHING EMISSIONS CONTROL

USS CLAIRTON WORKS
CLAIRTON, PA

APPENDIX D
ANALYTICAL RESULTS, EMISSIONS CALCULATIONS




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 1,2,3 BATTERY PEC
CLR-1~3=3 ' 11-05-92
STACK SAMPLING CALCULATIONS
A. BAROMETRIC PRESSURE IN. HG..viovevovnsroonvons 29.15
B. AVGU DELTAH(IN Hzo)lO.'I'...lll.Il.IDtlll.l. t75
C. METER PRESSURE (IN. HGu)evoveaoosannansovoonns 29,21
DI STATIC PRESSURE (IN. Hzo)..l_..l..l.l.'lii....' 1.00
E. STATIC PRESSURE (IN. HGu)uvevesaaassoansononns .074
F. STACK PRESSURE (IN. HG.) (A+E).usesvvasacccsss 29,22
G. STACK DIAMETER (IN.)ssccracassssnacenenencsass 36.00
H' STACRAREA(SQ- FT').ooo.oo.c-oo.ull.o'o.nllln 7.07
NOZZLE DImTERIOOOOOOOlOODOOIQUOO'O.l..l..... 01580
I. NOZZLE AREA (SQ. FT.):cccvtecenvvonconneasosasas .000136
J. AVG. STACK TEMP (DEG. R.)eevvvosocnsonsonscons 563.9
K. AVG. METER TEMP (DEG. R.)ccevevvessannonssosss 517.8
T.. CONDENSATE VOL. (ML) ::sossasssennccassassansos 5.3
M. ABSORBED H20 (ML) .:.coessssevaccscnsssssosnncs 7.4
N. TOTAL H20 (ML) s seseeconsannnsnnsonancsonnannsse 12.7

o. “TEREDGAS (cF)..t.lll...ll....O..ll;llll...l 31.871
P. GAS METERCORRECTIONou..----oo.-..-........-.. 1.0295
Q. CORRECTED METERED GAS (CF).creececrcccccssssne 32.811

R. H20 GAS VOLUME (CF) (0.00267N(K/C).cuoavsanane .601
S. TOTAL SAMPLED VOLUME (CF) (Q+R)::evesecsccsces 33.412
T, PERCENT H20 (100R/S) .eeecceesvessonanssrsasanse 1.80
THEORETICALmImm.....l"lI.ll.ll.l.I....... 7'46
PERCENT WATER USED..ecvvvsvrsssansansasascanns 1.80
U. SCFD GAS SAMPLED (528#%Q*C/(29.9%K)).uscvcccass 32.683
v. MOLECULAR WEIGHT OF STACK GAS
MOISTURE
ORSAT-DRY CORRECTION MOLECULAR WEIGHT
COMPONENT VOL.PCT./100 X  (1-T/100) X WEIGHT = PER MOLE
co2 .000 X .9820 X 44.0 = .00
co .000 X .9820 X 28.0 = .00
02 .205 X .9820 X 32.0 = 6.44
N2 .795 X .9820 X 28.2 = 22.02
H20 X T/100= .0180 X 18.0 = .32
MOLECULAR
WEIGHT OF
STACK GAS = 28.78
w. PITOT comﬂION..'.'-........l'.l'....-..l...i .840
X. AVERAGE CORRECTED VELOCITY (FPS).cceveccccssnse 65.92

(B5.49*W#SQRT( (J¥DELTA P)/(V*F))]
Y. AVG, FLOW RATE (CFM)  (X*H#60)...ccsceonssoces 27958,
2. STACK FLOW RATE (SCFM) (528%Y/J%F/29.92)...... 25569.
STACK me MTE (DRY’ I'EEEEE NN NI N A B R R R N I N R B B AN 25109.
M. SAHPLE TIm (SEC).-.llllllllll.l'......l..l... 3600.
BBI PERCENT IsoKINETIc. ® 0 B % BRSNS RE N 112 » 62
(T#100%U*29.92) / (528 *X~*AA#I+F* (1~T/100))




KEYSTONE ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA
1,2,3 BATTERY PEC STACK 1-4

MTE: " EEEER] 11-05-92
CHARGE #: ...150-300196
TEST #: .....CLR=1=4=3

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

PARTICULATE .00184 +41363

2. STACK CONDITIONS

FLOW (ACFM) 29036.

(SCFM) 26604.
MOISTURE CONTENT (%) 1.68
STACK TEMZERATURE (F) 102.8

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 60.0
SCFD GAS SAMPLED 30.884
PERCENT ISOKINETIC 102.16




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA 1,2,3 BATTERY PEC
CLR-1-4-3 11-05-92

FIELD DATA AND VELOCITY CALCULATIONS

METER
METER ORIFICE TEMP STACK CORRECTE
READING DELTA P DELTA H DEG F VACUUM TEMP VELOCITY
POINT TIME (DRY)CF IN.H20 REQ ACT IN OUT IN.HG. DEG FFT/SEC
35.0E 900.0 954.035 1.600 .80 .80 83. B56. 3.0 98. 74.0
33.6 1.600 .84 .85 67. 57. 3.0 104. 74.4
31.7 1.600 .84 .85 65. b58. 3.0 101. 74.2
29.6 1.500 .79 .80 66. 58, 3.0 10l1. 71.8
27.0 1.400 .73 .75 65. 59. 2.5 102. 69.4
23.2 1.300 .68 .70 68. 60. 2.5 103. 67.0
12.8 1.200 .63 .65 65. 58, 2.5 104. 64.4
9.0 1.300 .68 .70 64. 57. 2.5 102. 66.9
6.4 1.300 .68 .70 63. 56. 2.5 106. 67.1
4.3 1.300 .68 .70 64. 57. 2.5 105. 67.1
2.4 1.200 .63 .65 63, 56, 2.5 104. 64.4
1.0E 912.0 960.482 1.200 .63 .65 62. 56. 2.5 104. 64.4
1.0E 912.0 960.482 1.200 .63 .65 64, D56. 2.5 103. 64.3
2.4 1.100 .58 .60 67. 58. 2.2 106. 6l1.8
4.3 1.200 .63 .65 66. 58. 2.5 107. 64.6
6.4 1.300 .68 .70 638. 59. 2.7 108. 67.3
9.0 1.200 .63 .65 64. 57. 2.5 108. 64.6
12.8 1.200 .63 .65 63, 55, 2.5 108. 64.6
23.2 1,200 .63 .65 63. B56. 2.5 108. €64.6
27.0 1,300 .68 .68 65. 56. 2.5 111. 67.4
29.6 1.500 v 79 .80 65. 56. 3.0 108. 72.3
31.7 1.400 .73 .75 67. 57. 3.0 107. 69.7
33.6 1.800 .94 .95 67. 56, 3.2 106. 79.0
35.0E 924.0 966.889 1.800 .94 .95 67. 57. 3.5 108. 79.1
35.0E 924.0 966.889 1.800 .94 .95 68. 58. 3.5 107, 79.1
33.6 1.800 .94 .95 67. 57. 3.5 109. 79.2
1.7 1.800 .94 .95 66. 57. 3.5 108. 79.1
29.6 1.700 .89 .90 66. 58. 3.2 106. 76.8
27.0 1.300 .68 .70 67. 58. 2.7 10s6. 67.1
23.2 1.300 .68 .70 68. 58. 3.0 105. 67.1
12.8 1.100 .58 .60 67. 59. 2.5 107. 61.8
9.0 1.300 .68 .70 67. 6&8. 3.0 105. 67.1
6.4 1,200 .63 .65 68, 58. 2.5 106. 64.5
4.3 1.200 .63 .65 68. 58. 2.5 105. 64.5
2.4 1.100 .58 .60 68. 58. 2.5 103. 6l1.6
1.0E 936.0 973.176 1.200 .63 .65 67. 57. 2.5 101. 64.2
35.08 936.0 973.176 1.600 .84 .85 66. 57. 3.0 103. 74.3
33.6 1.600 .84 .85 63. 56. 3.0 108. 74.4
31.7 1.600 .B4 .85 64. 57, 3.0 104. 74.4
29.6 1.700 .89 .90 57. 51. 3.0 95. 76.0
27.0 1.600 .84 .85 58, 51, 3.0 96. 73.8
23.2 1.300 .68 .70 58. 51. 3.0 98. 66.7
12.8 : 1.000 .52 .50 60. 52. 2.0 99. 58.5
9.0 1.200 .63 .65 58. 52. 2.5 100, 64,2




6.4 1.200 +63 .65 59. 52, 2.5 101. 64.2
4.3 1.200 .63 .65 60. 52. 2.5 99. 64.1
2.4 1.100 .58 .60 62. B53. 2,2 91. 60.9
1.0S8 948.0 979.309 1.100 .58 .60 61. 53. 2.0 93. 61.0




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 1,2,3 BATTERY PEC
CLR-1-4-3 11-05-92
. METER
METER ORIFICE TEMP STACK CORRECTE
READING DELTA P DELTA H DEG P VACUUM TEMP _ VELOCITY
POINT TIME (DRY)CF IN.H20 REQ = ACT IN ouyr IN.HG. DEG FFT/SEC
1.08 948.0 979.309 1.000 .52 .50 60. S3. 2.0 92. 58.2
2.4 1.100 58 .60 B59. 52. 2.5 93. 61.0
4.3 1.300 ‘és .70 61. S1. 2.5 102. 66.9
6.4 1.300 .68 .70 S59. SO. 2.5 103. 67.0
9.0 1.200 .63 .65 59. SO0. 2.5 102. 64.3
12.8 1.200 .63 .65 60. 50. 2.5 102. 64.3
23.2 1.200 .63 .65 59. 51. 2.5 102. 64.3
27.0 1.500 .79 .80 60. 52. 3.0 102. 71.9
29.6 1.500 .79 .80 62. 52. 3.0 101. 71.8
31.7 1.700 '8s .90 62. S53. 3.0 99. 76.3
33.6 1.700 "8g .90 62. 53. 3.0 99. 76.3
35.0S 1000.0 985,414 1.700 89 .90 62. 54. 3.2 100. 76.4
ORSAT
coz .0 IMPINGER NO. 1 3.2
02 20.5 2 .2
co .0 3 .1
N 79.5 4 .0
ABSORBED H20 7.7
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR  DATE RATE  IN.HG
ORIFICE 1.535 09-14-91 INITIAL LT 0.02CFM 5.0
METER 1.0515 09-14-92 FINAL LT 0.02CFM 5.0
PITOT 0.84 08-24-92

CONTROL BOX NO. 7 PROBE NO. 5-5 NOZZLE NO. 18




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 1,2,3 BATTERY PEC
CLR-1-4-3 11-05-92
STACK SAMPLING CALCULATIONS
A. BAROMETRIC PRESSURE IN. HG . e vososnasnmnssennces 29.15
B. AVG. DELTAH(INKzo)..ll.....l....ll.!..I..l. .73
Cc. METER PRESSURE (IN. HG.) s vnonsnesasonannansens 29.20
Dl STATIC PRESS‘JRE (IN. Hzo)I..I.I......I..ll.-l. 1.00
EI STATIC PRESSURE (IN. HG.)...'.....'I‘...Il.ll. .074
F. STACK PRESSURE (IN. HGI) (A+E).l.ll..l..l..ll. 29.22
G. STACK DIAMETER e I P O 36.00
H. STACKAREA(SQI “.)....!..ll.'............l.l 7-01
S BZLE DIAMETER. s scesesensenenrsttsttsst 2o "0 .1580
I. NOZZLEAREA(SQ. n.)I......l...............l. .000136
J. AVG. STACK TEMP (DEG. R D 562.8
K. AVG. METER TEMP (DEG. R.)oveonenonnonsnnsonnse 519.7
L. CONDENSATE VOL. (ML) oo esevnnnesnnnenssrensses 3.5
M. ABSORBED Hzo (ML)..I....l..l..l‘...l'..l.l‘..l 7-7
N. TOTAL H20 ¥ O e 11.2
o' mERED GAS (CF)I.I..l.I..l..l.'..l....ll..l.. 31-379
P. GAS METER CORRECTION. o v oosovnssnanosnnsossess .9918
Q. CORRECTED METERED GAS (CF) svnoononsnononesonse 31.122
R. H20 GAS VOLUME (CF) (0.00267N(K/C) cuonvncnsens .532
4. TOTAL SAMPLED VOLUME (CF) (QFR) s eovovosvnnoces 31.654
T. PERCENT H20 (LOOR/S) v vesessranmummnrosressses 1.68
. THEORETICALmlmlti.ll...ll.l........l.l... 7'24
DERCENT WATER USED. 1o corvuzsnessanet s " 1.68
U. SCFD GAS SAMPLED (528%Q#C/ (29.9%K) ) onvunecens 30.884
v. MOLECULAR WEIGHT OF STACK GAS
MOISTURE
ORSAT~DRY CORRECTION MOLECULAR WEIGHT
COMPONENT  VOL.PCT./100 X (1-1/100) X  WEIGHT = PER MOLE
co2 ,000 X .9832 X 44.0 = .00
co .000 X ,9832 X 28.0 = .00
02 .205 X ,9832 X 32.0 = 6.45
N2 .795 X .9832 X 28.2 = 22.04
H20 X T/100= .0168 X 18.0 = .30
MOLECULAR
WEIGHT OF :
STACK GAS = 28.79
W. PITOT CORRECTION...scecascoscrasstetts e """ .840
¥. AVERAGE CORRECTED VELOCITY (FPS) eovovoconsvsnse 68.46
[85.49*WSQRT( (J4DELTA P)/ (V*F) )]
Y. AVG. FLOW RATE (CFM)  (XSH¥60)....-.. 0 " """ 29036,
7. STACK FLOW RATE (SCFM) (52842Y/T*F/29.92) o oo~ 26604 .
STAGK FLOW RATE (DRY)cerevevsnossrerocssssm”"" 26157.
AR, SAMPLE TIME (SEC)..eceseosesssassorserttn " 3600.

BB. PERCENT ISOKINETIC..'............Il.....‘.l... 102.16
(3*100*0*29.92)/(528*X*AA*I*F*(1—T/100))




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA 1,2,3 BATTERY PEC
CLR-1-4-3 11-05-92

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

PARTICULATE . 00000 .00120 .00000 »00220

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP.(G) IN IMP. (G)
PARTICULATE .00030 .00530
PARTICULATE .00900
ALL MATLS. .00900
PARAMETER GR/SCFD LB/HR
PARTICULATE ‘ .00184 .41363

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




KEYSTONE ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA
1,2,3 BATTERY PEC STACK 1l-1

DATE: --...-.11-3-92

CHARGE #: ...150-300196
TEST #: .....CLR=1=1~1

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR
PARTICULATE .00230 .42876
2. STACK CONDITIONS
FLOW (ACFM) 25807.
(SCFM) 22227,
MOISTURE CONTENT ($) 1.96
STACK TEMPERATURE (F) 142.0
3. SAMPLING CONDITIONS
SAMPLE TIME (MIN.) 60.0
SCFD GAS SAMPLED 34.216
PERCENT ISOKINETIC

lo4a.68




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 1,2,3 BATTERY PEC
CLR~1-1-1 11-3-92

FIELD DATA AND VELOCITY CALCULATIONS

METER

METER ORIFICE TEMP STACK CORRECTE
READING DELTA P DELTA H DEG F VACUUM TEMP  VELOCITY

POINT TIME (DRY)CF 1IN.H20 REQ ACT IN oUT IN.HG. DEG FFT/SEC
35.0E 900.0 512.407 1.500 1.46 1.46 61. 60. 8.0 128. - 73.4
33.6 1.550 1.50 1.50 61. 61, 8.0 130. 74.7
31.7 1.550 1.50 1.50 62, 61. 8.0 132. 74.8
29.6 1.450 1.40 1.40 64. 63. 8.0 134. 72.5
27.0 1.400 1.33 1.33 65. 64. 7.0 135, 71.3
23.2 1.300 1.25 1.25 65. 65, 7.0 139. €8.9
12.8 1.000 .97 +.97 65, 65. 5.5 140. 60.5
9.0 1.000 .94 .94 68. 67, 5.5 142, 60.6
6.4 +950 .89 .89 €8, 67, 5.5 144. 59.2
4.3 .900 .84 -84 68, e67. 5.0 140, 57.4
2.4 .950 .89 .89 69. 867. 5.5 135. 58,7
1.0E 912.0 520.604 .3850 .80 .80 70. &8, 5.0 129. §5.3
1.0E 912.0 520.604 .900 .84 .84 70. 69. 5.0 128. 56.8
2.4 . 950 .89 .89 70. 69, 5.5 130. 58.5
4.3 .950 .89 -89 71. 70. - 5.5 141. 59.0
6.4 »900 .86 .86 72. 70. 5.0 140. 57.4
9.0 1.000 +96 .96 73, 71, 5.5 144. 60.7
12.8 1.000 .96 «96 74. 73. 5.5 145, 60.8
23.2 1.100 1.06 1.06 74. 73. 6.0 144. 63.7
27.0 1.000 .96 <96 75, 73, 5.5 142. 60.6
29.6 1.000 .96 96 74. 74. 5.5 141, 60.6
31.7 «900 .84 .84 75. 74. 5.0 137. 57.3
33.6 .900 .84 +84 75, 75, 5.0 140. 57.4
35.0E 924.0 527.756 .750 .72 .72 75, 175, 5.0 141. 52.4
35.0E 924.0 527.756 .800 «77 «77 75. 75. 5.0 145. - 54.3
33.6 .800 <77 «77 75. 175, 5.0 144, 54.3
31.7 1.200 1.15 1.15 76. 75. 6.0 146. 66.6
29.6 1.000 .96 .96 76. 75, 5.5 146. 60.8
27.0 1.100 1.06 1.06 76. 75. 5.5 144. 63.7
23.2 1.000 .96 .96 77. 76. 5.5 142. 60.6
12.8 1.000 +96 .96 77. 7e6. 5.5 141. 60.6
9.0 1.000 +96 -96 78, 77. 5.5 137. €0.4
6.4 1.000 +96 .96 78. 77. 5.5 143. 60.7
4.3 . 950 .89 -89 78. 78. 5.0 135. 58.7
2.4 .900 .84 .84 78. 78, 5.0 136. 57.2
1.0E 936.0 534.961 1.000 .96 .96 78. 78, 5.5 133. 60.1
35.05 936.0 534.961 1.000 +96 .96 79. 78. 5.5 143. 60.7
33.6 1.000 «96 .96 80, 79, 5.5 145. 60,8
31.7 1.100 l1.06 1,06 80. 79. 6.0 146. 63.8
29.6 1.100 1.06 1.06 80. 79. 6.0 144. 63.7
27.0 1.100 1.06 1.06 80. so0. 6.0 147. €3.8
23.2 1.100 1.06 1,06 81. 80. 6.0 146. 63.8
12.8 . 900 .84 .84 82. s81. 5.0 149, 57.8
9.0 .800 .77 «77 82, 81. 5.0 147. 54.4




6.4 +900
4.3 1.000
2.4 .800
1.08 948.0 541.927 .500

.86
+96
«77
.43

+ 86
- 96
77
.48




KEYSTONE ENVIRONMENTAL RESQURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 1,2,3 BATTERY PEC
CLR-1~1~-1 11-3~92
METER
METER ORIFICE TEMP STACK CORRECTE
READING DELTA P DELTA H DEG F VACUUM TEMP VELOCITY
POQINT TIME (DRY)CF 1IN.H20 REQ ACT IN ouT IN.HG. DEG FFT/SEC
1.08 948.0 541.927 .7S0 .72 .72 84. 84, 5.0 138. 52.3
2.4 +800 .77 .77 84. B84, 5.0 142. 54.2
4.3 1.000 .96 .96 84. 84. 5.5 134. 60.2
6.4 . 900 .86 -86 85. B84. 5.0 14s. 57.7
9.0 .900 .86 .86 85. 84, 5.0 149. 57.8
12.8 . 900 .86 -86 85. 83, 5.0 154. 58.1
23.2 1.100 1.06 1.06 85, 84. 6.0 153. 64,1
27.0 ~1.200 1.15 1.15 85. 84. 6.0 152. 66.9
29.6 1.300 1.25 1.25 85. 84. 6.5 154. 69.8
31.7 l.200 1.15 1.15 85, 84. 6.0 151. 66.9
33.6 1.100 1.06 1.06 85, 84. 6.0 155. 64.2
35.08 1000.0 548.748 1.100 1.06 1.06 85. 84. 6.0 153. 64.1
ORSAT
coz .0 IMPINGER NO. 1 7.1
02 20.5 2 1.1
co -0 3 .2
N 79.5 4 .0
ABSORBED H20 6.1
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.756 6=-3-92 INITIAL LT 0.02CFM 5.0
METER 0.9721 §-3-92 FINAL LT 0.02CFM 8.0
PITOT 0.84 5-1-92

CONTROL BOX NO. 4 PROBE NO. 5-1 NOZZLE NO. 22




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 1,2,3 BATTERY PEC
CIR-1-1-1 11-3-92
STACK SAMPLING CALCULATIONS
A. BAROMETRIC PRESSURE IN. HG.voovvvnunnnnnnnnnn, 29.32
B. AVG. DELTA H (IN H20) 4uuvorvuvennnmuononnnnnnn, .97
C. METER PRESSURE (IN. HG.)uvvvvuonncnnnnnnonnnnn. 29.39
D. STATIC PRESSURE (IN: H20) eeeevoveneeeonnnnnn., .80
E. STATIC PRESSURE (IN. HG.).vuueuvurnnnmnnnnnnnn, .059
F. STACK PRESSURE (IN. HG.) (A+E)eevecucennvnnn.. 29.38
G. STACK DIAMETER (IN.)eevvuuvvecnnennnnnnnononn, 36.00
He STACK AREA (5Q. FPu)evnveenearonronnnnnonnnnns 7.07
NOZZLE DImTER...C.'.‘I..‘....'Il'.l.....l... 01800
I. NOZZLEAREA (SQI n.)..II....l..l.....ll..!..' 0000177
J. AVG. STACK TEMP (DEG. R.)uvvovevnnennnnnn, oo, 602.0
K. AVG. METER TEMP (DEG: Ru)uuvuouernnennnennnnnnn. 535.9
L. CONDENSATE VOL. (ML).eeuuuuoronnnnennnnnnnn . 8.4
M. ABSORBED H20 (ML) e euournnnnnnnnnnnnnnnnnnnn,. 6.1
N. TOTAL H20 (ML).©eevuvnnnnnnonnnnnnnnnnnnn oo, 14.5
OI mTERED GAS (CF)I...l..ll.......I.Ill..l...l.l 36!341
P. GAS METER CORRECTION. .....vevvevnnnnnnnnnnnnn, .9721
Q. CORRECTED METERED GAS (CF).uuvununnnnnnnnnnn. 35.327
R. H20 GAS VOLUME (CF) (0.00267N(K/C)............ .706
S. TOTAL SAMPLED VOLUME (CF) (Q4+R)e.vvonnnononnn. 36.033
T. PERCENT H20 (100R/S) .0 uuvunnunnnnnnnnnnnnnnn, 1.96
THEORETICALmIm...l..ll..l....ll..ll.lll.. 21.09
PERCENT WATER USED: et ovunvenrnsnnnnnnnnnnnnn. 1.96
U. SCFD GAS SAMPLED (528%Q*C/(29.9%K))........... 34.216
v. MOLECULAR WEIGHT OF STACK GAS
MOISTURE
ORSAT-DRY CORRECTION MOLECULAR WEIGHT
COMPONENT  VOL.PCT./106 X  (1-T/100) X  WEIGHT = PER MOLE
co2 .000 X .9804 X 44.0 = .00
co .000 X  .9804 X 28.0 = .00
02 .205 X .9804 X 32.0 = 6.43
N2 .795 X .9804 X 28.2 = 21,98
H20 X T/100= ,0196 X 18.0 = .35
MOLECULAR
WEIGHT OF
STACK GAS = 28.76
W. PITOT CORRECTION. .u.euvteeererennnenennnennnnnn.. .840
X. AVERAGE CORRECTED VELOCITY (FPS)..oveoonnnnn... 60.85

[85.49*W*SQRT( (J*DELTA P)/ (V+F) )]
Y. AVG. FLOW RATE (CFM)  (X*H¥60)..000eosncnn.... 25807.
Z. STACK FLOW RATE (SCFM) (528+Y/J*F/25.92)...... 22227.
STACK FLOW RATE (DRY) o eevunsncnnnnnnosennnnn, 21792.
AA, SAMPLE TIME (SEC).uuvevevunnnnnnnnnnnssoonnnns 3600.
BB. PmcENT ISOKINETICIOOOICI...l..l..ll..ll..l..l 104.63
(T*100%U*29.92) / (528+X+AA*I+F+* (1~T/100) )




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA 1,2,3 BATTERY PEC
CLR-1~1-1 11-3=92

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

A e e a E wr - - W S

PARTICULATE .00000 .00120 . 00000 .Q0380

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00010 .00780
PARTICULATE .01290
ALL MATLS. .01290
PARAMETER GR/SCFD LB/HR
PARTICULATE .00230 .42876

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




KEYSTONE ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA
1,2,3 BATTERY PEC STACK 1-2

DATE: Il.....11-3-92

CI{ARGE #: "o 150-300196
TEST #: .....CLR=1-2~1

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

PARTICULATE .00197 .38400

2. STACK CONDITIONS
FLOW (ACFM) . 26687.

(SCFM) 23197.

MOISTURE CONTENT (%) 1.82
STACK TEMPERATURE (F) 136.5

3. SAMPLING CONDITIONS
SAMPLE TIME (MIN.) 60.0
SCFD GAS SAMPLED 33.665
PERCENT ISOKINETIC

98,54



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 1,2,3 BATTERY PEC
CLR~1-2-1 11=3-92

FIELD DATA AND VELOCITY CALCULATIONS

METER
METER ORIFICE TEMP STACK CORRECTE
READING DELTA P DELTA H DEG F VACUUM TEMP  VELOCITY
POINT TIME (DRY)CF IN.H20 REQ ACT IN ouT IN.HG. DEG FFT/SEC
35.0E 900.0 897,511 1.800 1.60 1.60 69. 61. 8.0 124. 80.1
33.6 1.700 1.51 1.51 72. 64, 8.0 124. 77.8
31.7 1.800 1.60 1.60 74. 63. 8.0 12s6. 80.2
29.6 1.600 1.43 1.43 75. 65. 7.0 128. 75.7
27.0 1.500 1.34 1.34 76. 66, 7.0 130. 73.5
23.2 1.300 1.15 1.15 77. 67. 6.0 130. 68.4
12.8 l1.100 .97 97 77. 67. 5.0 134. 63.1
9.0 l.100 .97 .97 78, 70. 5.0 134. 63.1
6.4 1.100 .97 .97 79. 69, 5.0 135. 63.2
4.3 1.100 97 .97 7%, 71. 5.0 131. 63.0
2.4 .300 .80 .80 80. 71, 4.0 130. 56.9
1.0E 912.0 905.035 .700 .62 .62 82. 73, 3.5 130. 50.2
1.0E 912.0 905.035 ,700 .62 .62 81, 72. 3.5 130. 50.2
2.4 1.000 .90 .90 82. 74. 4.5 130. 60.0
4.3 1.100 .99 .99 83. 74. 5.0 131. 63.0
6.4 1.100 +99 +99 84, 74. 5.0 135. 63.2
9.0 1.100 .99 «99 84. 7s6. 5.0 136. 63.2
12.8 1.100 .99 «99 85. 76, 5.0 137. 63.3
23.2 1.200 1.08 1.08 as5. 77. 5.0 134. 65.9
27.0 1.200 1.08 1.08 86. 76, 5.0 135. 66.0
29.6 1.200 1.08 1.08 86. 78. 5.0 13s6. 66.0
31.7 .800 .72 .72 85. 77. 4.0 137. 54.0
33.6 .800 .72 .72 85. 79, 4.0 137. 4.0
35.0E 924.0 911.927 1.000 «90 .90 88. 78. 4.5 13s6. 60.3
35.0E 924.0 911.927 1.000 +90 .90 87. 79, 4.5 13s6. 60.3
33.6 + 900 .81 .81 87. 79. 4.0 136. 57.2
31.7 900 .81 .81 87. 80, 4.0 13s6. 57.2
29.6 1.000 .90 .90 88. 79. 4.5 137. 60.3
27.0 1.100 .99 .99 88, 80. 5.0 137. 63.3
23.2 1.100 -99 .99 88. 79. 5.0 139. 63.4
12.8 1.100 .99 .99 88, 82, 5.0 135. 63.2
9.0 1.200 1.08 1.08 90. 82. 5.0 135, 66.0
6.4 1.200 1.08 1.08 90, 83. 5.0 136. 66.0
4.3 1.200 1.08 1.08 90. 81. 5.0 133. 65.9
2.4 1.000 .90 +90 90. 83, 4.5 131. 60.0
1.0E 936.0 918.958 .800 72 .72 91. 82. 4.0 130. 53.8
35.08 936.0 918.958 1,000 .90 .90 %0. 83. 4.5 137. 60.3
33.6 1.300 1.17 1.17 92. 83. 6.0 139. 68.9
31.7 1.300 1.17 1.17 92. 84, 6.0 140. 69.0
29.6 1.300 1.17 1.17 92. 83. 6.0 141. 69.0
27.0 1.400 1.26 1.26 92, 85, 6.0 140. 71.6
23.2 1.300 1.17 1.17 93. 85, 6.0 141. 69.0
12.8 .900 .81 .81 93, 88. 4.0 141. 57.4
9.0 +900 .81 .81 94, 88, 4.0 142. 57.5




.900 .82 .82 93, 87. 4.0 144. 57.6
.900 .82 .82 93. 85. 4.0 137. 57.2
-900 .82 .82 93. 86. 4.0 135. 57.1
948.0 926,020 .800 .73 .73 94, B6. 4.0 134. 53.8




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 1,2,3 BATTERY PEC
CLR~-1-2~1 11=-3-92
METER
METER ORIFICE TEMP STACK CORRECTE
READING DELTA P DELTA H DEG F VACUUM TEMP VELOCITY
POINT TIME (DRY)CF IN.H20 REQ ACT IN OUT IN.HG. DEG FFT/SEC
1.08 948.0 926.020 .800 +73 73 94, 86, 4.0 130. 53.6
2.4 .900 .82 .82 94. 88. 4.0 133. 57.0
4.3 1.000 .91 .91 95. 89. 4.5 137. 60.3
6.4 1.000 .91 .91 95. 90. 4.5 145. 60.7
9.0 .900 .82 .82 95. 90. 4.0 148. 57.8
l12.8 .900 .82 .82 95. 90. 4.0 147. 57.7
23.2 1.300 1.18 1.18 95. 88. 5.5 147. 69.4
27.0 1,300 1.18 1.18 95. 89. 5.5 1l46. 69.3
29.6 1.300 1.18 1.18 95. 88. 5.5 148. 69.4
31.7 1.100 1.00 1.00 95. 89. 5.0 147. 63.8
33.6 1.300 1.18 1.18 94. 87. 5.5 151. €9.6
35.0S 1000.0 933.063 .900 .82 .82 94. 90. 4.0 147. 57.7
ORSAT
co2 .0 IMPINGER NO. 1 6.8
02 20.5 2 .7
co .0 3 .2
N 79.5 4 .0
ABSORBED H20 5.5
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.H
ORIFICE 1.618 5=5=92 INITIAL LT 0.02CFM 5.0
METER 0.9915 5~5-92 FINAL LT 0.02CFM 8.0
PITOT 0.84 7=27-92

CONTROL BOX NO. 3 PROBE NO. 5~-4 NOZZLE NO. 11




KEYSTONE ENVIRONMENTAL RESQURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, DA 1,2,3 BATTERY PEC
CLR-1-2-1 11-3-92
STACK SAMPLING CALCULATIONS
A. BAROMETRIC PRESSURE IN. HG.ovw,eevvunnnn...... 29.32
B. AVG. DELTA H (IN H20).uuvuuvuenonnsnoononnnns, .99
C. METER PRESSURE (IN. HG.)uuveuuunnruooononnnnn, 29.39
D. STATIC PRESSURE (IN. H20)..........ooovnenonn, .80
E. STATIC PRESSURE (IN. HG.)uuuvuuonsnonnonoononn, .059
F. STACK PRESSURE (IN, HG.) (A+E)..........ooon.. 29.38
G. STACK DIAMETER (IN.)..uveeueouvnnonnonnonnoon’ 36.00
Hl STACKM(SQ. n')...‘.l-....l"l.'l........ 7.07
NOZZLE DIAMETER. . .«vuesusnnnnnnennnnonnonnnns, .1800
I- NOZZLE AREA (SQ. FT.)icuuvunnvennannnnnnnnnnes 000177
J. AVG. STACK TEMP (DEG. R.)eucuenvnnnnonnononnos’ 596.5
K. AVG. METER TEMP (DEG. R.).uovuonnnononnonnnnns, 543,5
L. CONDENSATE VOL. (ML)+.vosuvuvunnnnnsnononnnnn, 7.7
M. ABSORBED H20 (ML)euuuvsuunnnennsnnrononnnnitt? 5.5
N TOTAL H20 (ML)..euvuvnineunnnnnnnsnonononinin! 13.2
0. ETEMD GM (CF).O.I.l...l.l-.l.....'....l..l. 35.552
P. GAS METER CORRECTION......ueuernnssnoonnnnnnn, .9918
Q. CORRECTED METERED GAS (CF)............oononoo 35.250
R. H20 GAS VOLUME (CF) (0.00267N(K/C).... ... "o .. .652
S. TOTAL SAMPLED VOLUME (CF) (Q+R)...ovoosonnnn, 35.901
T. PERCENT H20 (100R/S).ucvennrnnnnvnvnonennnon: 1.82
THEORETICAL MAXIMUM. ......c.uenunonnonmnnonnn, 18.07
PERCENT wATERUSED.......Il.l..".'.‘l.....l.. 1.32
U. SCFD GAS SAMPLED (528%Q#*C/(29.9%K))...von. o, .. 33.665
v. MOLECULAR WEIGHT OF STACK GAS
MOISTURE
ORSAT-DRY CORRECTION MOLECULAR WEIGHT
COMPONENT = VOL.PCT./100 X  (1-T/100) X  WEIGHT = PER MOLE
co2 .000 X .9818 X 44.0 = .00
co .000 X .9818 X 28.0 - .00
02 .205 X .9818 X 32.0 = 6.44
N2 .795 X .9818 X 28.2 =  22.01
H20 X T/100= ,0182 X 18.0 = .33
MOLECULAR
WEIGHT OF
STACK GAS = 28.78
w. PITOT commxon..I....Il.'l..ll...‘ll‘l..l..l. .840
X. AVERAGE CORRECTED VELOCITY (PPS).........o... .. 62.92

(85.49*W+SQRT( (J*DELTA P)/(V*F) )]
Y. AVG. FLOW RATE (CFM) (X*H*60) ....oo0vvnnn.. ., 26687,

Z. STACK FLOW RATE (SCFM) (528%Y/T*F/29.92),..... 23197.

STACK FLOW RATE (DRY) . evuvuanannnanonrnennnonn, 22776.
M. Smm TI“ (SEC)......I..l....l..'...l...lll. 3600-
BB. PERCENT ISORINETIC: ¢ euvuunnnnnnnnnnnnnnnnnnn,, 98.54

(T*1004U*29.92) / (528 4X+AAST#F* (1~T/100) )




KEYSTONE ENVIRONMENTAL RESOURCES, INC.

AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAXRTON, PA 1,2,3 BATTERY PEC
CLR-1-2~1 11=-3~92

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

PARAMETER WT. (G) FILTER(G) IN PROBE(G) IN PROBE(G)
PARTICULATE .00000 .00070 .00000 .00340
INSOL.MATL. SOLUBLE MATL.
PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00020 .01510
PARTICULATE .01940
ALL MATLS. .01940
PARAMETER GR/SCFD LB/HR
PARTICULATE .00197 .38400

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




KEYSTONE ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA
1,2,3 BATTERY PEC STACK 1-3

DATE: .-.....11-3-92

CHARGE #: -..150-300196
TEST #: e vw .CLR'].-a"'l

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

PARTICULATE .00494 .88610

2. STACK CONDITIONS
FLOW (ACFM) 24216.

(SCFN) 21357,

MOISTURE CONTENT (%) 1.92
STACK TEMPERATURE (F) 128.2

3. SAMPLING CONDITIONS
SAMPLE TIME (MIN.) 60.0
SCFD GAS SAMPLED 26.211
PERCENT ISOKINETIC

108.27




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 1,2,3 BATTERY PEC
CLR-1-3-1 1l-3-92

FIELD DATA AND VELOCITY CALCULATIONS

METER
METER ORIFICE TEMP STACK CORRECTE
READING DELTA P DELTA H DEG F VACUUM TEMP VELOCITY
POINT TIME (DRY)CF IN.H20 REQ ACT IN OUT IN.HG. DEG FFT/SEC
35.0E 900.0 659,354 2.000 1.15 1.15 63. 64. 5.0 118. 84.0
33.6 1.300 74 .74 63. &5, 5.0 120. 67.8
31.7 1.400 .80 .80 64. 66. 5.0 120. 70.4
29.6 1.300 .74 .74 64, 68, 4.5 120. 67.8
27.0 1.500 .86 +86 65. 69, 5.0 122, 73.0
23.2 1.300 .74 +74 66. 71. 4.5 123. 68.0
12.8 . 700 .40 .40 67. 71, 3.0 124. 49.9
9.0 . 700 .40 .40 68. 73. 3.0 123, 49.9
6.4 .700 +40 40 69. 73, 3.0 125. 50.0
4.3 .600 .34 .34 70. 74, 2.5 124. 46.2
2.4 .900 +52 +52 71. 78, 3.0 125. 56.7
1.0E 912.0 665.015 .900 .52 .52 72, 75, 3.0 125. 56.7
1.0E 912.0 665.015 .700 +41 41 73. 77. 3.0 126. 50.0
2.4 +700 .41 .41 73, 78, 3.0 124. 49.9
4.3 +700 41 41 74, 78. 3.0 125. 50.0
6.4 . 900 +52 .52 74, 79. 3.5 125. 56.7
9.0 .900 .52 52 75. 79. 3.0 125. 56.7
12.8 . 800 .47 .47 76, 80. 3.0 125. 53.4
23.2 +900 .52 .52 76, 80. 3.5 125. 56.7
27.0 1.000 .58 .58 76. 81, 4.0 124. 59.7
29.6 1.000 .58 .58 77. 81. 4.0 126. 59.8
31.7 1.100 .65 .65 77, 81, 4.0 125. 62.6
33.6 1.100 .65 .65 77. 81. 4.0 125. 62.6
35.0E 924.0 670.517 1.000 .59 .59 78. 8l. 4.0 127, 59.8
35.0E 924.0 670.517 1.000 59 .59 78. 82. 4.0 126. 59.8
33.6 1.000 .59 .59 78, 82, 4.0 127. 59.8
31.7 1.000 .59 .59 78, 82. 3.5 127. 59.8
29.6 .800 .47 .47 79, 82. 3.0 127. 83.5
27.0 ' .900 .53 +53 78. 83. 3.5 128, 56.8
23.2 . 900 .53 .53 79. 82, 3.5 127. 56.8
12.8 .800 47 .47 78. B1. 3.0 125, 53.4
9.0 .700 .41 .41 79, B2. 3.0 122. 49.8
6.4 . 700 +41 .41 79. 83. 3.0 123. 49.9
4.3 . 700 .41 .41 80. 83, .0 125, 50.0
2.4 .700 .41 .41 80. 83, 3.0 127. 50.1
l.0E 936.0 675.730 .600 .35 .35 80, 84. 2.5 127. 46,3
35.05 936.0 675.730 1.200 .71 .71 80. 85, 4.5 126. 65.5
3.6 1.100 .65 .65 8l1l. 86, 4.0 127. 62.7
31.7 1.100 .65 -65 81, 85, 4.0 128. 62.8
29.6 1.000 .59 +59 81l. 85, 4.0 130. 60.0
27.0 1.000 .59 .59 81. 8. 3.5 130. 60.0
23.2 . 900 +53 «53 82, 8s6. 3.5 130. 56.9
12.8 .700 +41 .41 82. 8s, 3.0 130. 50.2
9.0 «700 .41 .41 82. 8s. 3.0 133. 50.3




4 .700 .41 +41 83, 8s. 3.0 133, 50.3
3 +700 +41 «41 82, g7, 3.0 134. 50.4
4 +600 +35 .35 83, 87. 2.5 135, 46.7
08 948.0 680.654 . 600 .35 «35 83, g7. 2.5 134, 46.6




KEYSTONE ENVIRONMENTAL RESQURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PaA 1,2,3 BATTERY PEC
CLR~1=3-1 11-3-92
METER
METER ORIFICE TEMP STACK CORRECTE
READING DELTA P DELTA H DEG F VACUUM TEMP VELOCITY
POINT TIME (DRY)CF IN.H20 REQ ACT IN our IN.HG. DEG FFT/SEC
1.08 948.0 680.654 .600 -35 +35 84. 87, 2.5 1385, 46.7
2.4 .900 +«53 +53 83, g8, 3.5 136. 57.2
4,3 .800 «47 .47 84. as, 3.0 135, 53.9
6.4 «.900 «53 «53 84, 8s, 3.5 136. 87.2
9.0 .800 .47 +47 84. 88, 3.0 13S. 53.9
12.8 .900 +53 .53 84. gs8. 3.0 138, 57.1
23.2 «900 .53 .53 B5. gs. 3.5 136. 57.2
27.0 1.000 .58 .58 84. 89, 3.5 138. 60.4
29.6 1.100 .64 .64 85, gjg, 4.0 137. 63.3
31.7 1.100 .64 -64 84, 89, 4.0 1318. 63.3
33.6 1.200 «70 .70 84. a@gsg, 4.5 138. 66.1
35.08 1000.0 685.840 1,100 «64 .64 85, a9, 4.0 138. 63.3
ORSAT
coz2 .0 IMPINGER NO. 1 5.4
co .0 3 3
N 79.5 4 .0
ABSORBED H20 4.1
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.768 10-16=92 INITIAL LT 0.02CFM 5.0
METER 1.02%5 10-16~92 FINAL LT 0.02CcFPM 5.5
PITOT 0.84 7=27-92

CONTROL BOX NO. 1 PROBE NO. 5-3 NOZZLE No. 16



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 1,2,3 BATTERY PEC
CLR-1=3-1 11-3-92
STACK SAMPLING CALCULATIONS
A. BAROMETRIC PRESSURE IN. HG....covsevverovaccse 29.32
B. AVG., DELTA H (IN H20)eeesescscasnonaccnaoconns .54
C. METER PRESSURE (IN. HG.).cecveesoocscsovoosnan 29.36
D. STATIC PRESSURE (IN. H20)..escvosoecscocconnes 1.00
E. STATIC PRESSURE (IN. HG.)...coersoassscnccvons .074
F. STACK PRESSURE (IN. HG.) (A+E)evecsccceccncnse $29.39
G. STACK DIAMETER (IN.).ccccovesosccvsasonnoanncs 36.00
H. STACK AREA (S5Q. FT.).vcescsoscsscctacncsrancse 7.07
NOZZLE DImTER..-..l.'..I....‘..IIIO..II..I'. l1580
I. NOZZLE AREFA (SQ. FT.)scevavrorssosnosansavccsss .000136
J. AVG. STACK TEMP (DEG. R.)..essvencsrsccscccons 588.2
K, AVG. METER TEMP (DEG. R.)cecscervocncrccvccnns 539.4
L. CONDENSATE VOL. (ML) ..coceorsvasecsscsoscorannves 6.8
M. ABSORBED H20 (ML) :ceseevossonnssovensassaasans 4.1
N. TOTAL H20 (ML) cevcossocnnsonasssanosansrassnss 10.9
O. METERED GAS (CF).ccvouccosssarssnsssasssacssuonc 26.486
P. GAS METER CORRECTION....ccovssovevsccrsncccsne 1.0295
Q. CORRECTED METERED GAS (CF).veesnescccnnccnancs 27.267
R. H20 GAS VOLUME (CF) (0.00267N(K/C).ccccvercsis .535
S§. TOTAL SAMPLED VOLUME (CF) (Q+R)eecscccecsrscns 27.802
T. PERCENT H20 (100R/S):.ccesevesssncsossnvssnnce 1.92
THEORETICALmxm...ll...ll....l.l!o..'l..l. 14.61
PERCENT WATER USED...voccsvsecosssvssnscosnaooase 1.92
U. SCFD CAS SAMPLED (528*%Q*C/(29.9%K))..cccevceevs 26,211
V. MOLECULAR WEIGHT OF STACK GAS
MOISTURE
ORSAT-DRY CORRECTION MOLECULAR WEIGHT
COMPONENT VOL.PCT./100 X (1-T/100) X WEIGHT = ©PER MOLE
coz .000 X .9808 X 44.0 = .00
co .000 X .9808 X 28.0 = .00
02 .205 X .9808 X 32.0 = 6.43
N2 .795 X .9808 X 28.2 = 21.99
H20 X T/100= .0192 X 18.0 = .35
: MOLECULAR
WEIGHT OF
STACK GAS = 28.77
W. PITOT CORRECTION.:c:cccsoosavvorsassosssvsvnnnoocse .840
X. AVERAGE CORRECTED VELOCITY (FPS).ceececooaraces 57.10
[85.49*W*SQRT( (J*DELTA P)/(V*F)}]
Y. AVG. FLOW RATE (CFM) (X*H%60) eosononceosancns 24216.
2. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 21357.
STACK FLOW RATE (DRY)..coveevcvcoossocncasonens 20946.
AA. SAMPLE TIME (SEC).vevesacosscrnonaoannsaccnsonn 3600.
BB. PERCENT ISOKINETIC...cessesssnscscssssssonnnnse 108.27

(T*100%U#29.92) / (528 #X+AA*I*F# (1-T/100))




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA 1,2,3 BATTERY PEC
CLR-1~3~1 11=-3-92

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

PARTICULATE 00000 . 00090 . 00000 .00730

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE . 00020 +01080
PARTICULATE .01920
ALL MATLS. «01920
PARAMETER GR/SCFD LB/HR
PARTICULATE . 00494 - .88610

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




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PFA 1,2,3 BATTERY PEC
CLR-1-4-1 11=-3-92

FIELD DATA AND VELOCITY CALCULATIONS

METER

METER ORIFICE TEMP STACK CORRECTE
READING DELTA P DELTA H DEG F VACUUM TEMP VELOCITY

POINT TIME (DRY)CF IN.H20 REQ ACT IN OUT IN.HG. DEG FFT/SEC
35,0E 900.0 895.396 1.700 .85 .85 73. 66. 4.0 116. 77.2
33.6 1,700 .85 .85 70. 67, 4.0 118. 77.4
31.7 1.600 .80 .80 72. 67, 4.0 117. 75.0
29.6 1.400 «70 .70 74. 67. 3.5 116. 70.1
27.0 1.500 .75 .75 75. 68. 3.5 119. 72.7
23.2 1.000 .50 .50 76. 70. 1.0 122, 59.6
12.8 1.000 .50 .50 76. 170. 1.5 126. 59.8
9.0 1.000 .51 .51 76. 170, 2.5 124. 59.7
6.4 1.000 .51 .51 77. 71. 2.9 131. 60.0
4.3 1.000 .51 .51 77. 72, 2.5 130, 60.0
2.4 . 900 .46 .46 82. 74. 2.0 124. 56.6
1.0E 912.0 901.257 .700 .36 .36 84. 74. 1.0 117, 49.6
1.0E 912.0 901.257 .700 .36 .36 82. 75. 1.8 119. 49.7
2.4 .900 .46 .46 82. 76, 2.0 128. 56.8
4.3 1.000 .51 .51 82. 77. 2.5 135, 60.2
6.4 1.000 .51 .51 82. 7s6. 2.5 134. 60.2
9.0 1.000 .51 .51 82. 77. 2.5 129. 59.9
12.8 1.000 +51 .51 82. 78. 2.5 134. 60.2
23.2 .900 .36 .36 84. 78, 2.0 132. §7.0
27.0 .800 41 .41 88. 78. 2.0 132. 53.7
29.6 .800 .41 .41 86, 80. 2.0 129. 53.6
31.7 .800 .41 .41 86. 80. 2.0 128. 53.5
33.6 .800 41 .41 84. 80. 2.0 130. 53.6
35.0E 924.0 906.357 .800 .41 .41 83. 78, 2.0 135. 53.9
35.0E 924.0 906.357 1.100 «57 .57 88. 80. 2.5 132. 63.0
33.6 .900 .46 .46 86, 79. 2.0 132. 57.0
31.7 +900 .46 .46 85, 80. 2.0 133. 57.0
29.6 «700 .36 .36 87. 81. 2.0 133. 50.3
27.0 .800 .41 .41 87. 81. 2.0 134. 53.8
23.2 .900 .46 .46 86. 81. 2.2 138. 57.3
12.8 1.000 .51 .51 86. 82, 2.5 136. 60.3
9.0 1.000 .51 .51 87. 82. 2.5 132. 60.1
6.4 1.000 .51 .51 88. 83. 2.5 134. 60.2
4.3 1.000 .51 .51 88. 82. 2.5 134. 60.2
2.4 900 «46 .46 90. 82. 2.0 132. - 57.0
1.0E 936.0 911.676 .800 .41 .41 90. 83. 2.0 129. 53.6
35.05 936.0 911.676 1.000 +51 .51 90. 83, 2.5 134. 60.2
23.6 1.000 .51 .51 93. 84. 2.5 134. 60.2
31.7 1.200 .62 .62 93. 85. 3.0 134. 65.9
29.6 1.200 .62 .62 91. 8e6. 3.0 136. 66.0
27.0 1.200 .62 .62 90. 85. 3.0 137. 66.1
23.2 1.000 +51 .51 93. 85. 2.5 136. 60.3
l12.8 .800 .41 .41 92. 84. 2.0 137. 53.9
9.0 . 800 .41 .41 9%2. 85. 2.0 140. 54.1




REYSTONE ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA
1,2,3 BATTERY PEC STACK 1-4
DATE: esoevss 11"3-92

CHARGE #: ...150-300196
TEST #: .....CLR=1-4-1

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

——— i - ——— - ——— - -

PARTICULATE .00372 .68949

2, STACK CONDITIONS

FLOW (ACFM) 25123,
(SCFM) 22024.
MOISTURE CONTENT (%) 1.77

STACK TEMPERATURE (F) 131.7

3., SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 60.0
SCFD GAS SAMPLED 25.679
PERCENT ISOKINETIC 102.70




6.4 «800 .41 +41 82. B84. 2.0 140. 54.1
4.3 .800 .41 .41 92. 86. 2.0 137. 53.9
2.4 +900 .46 .46 92. 86. 2.0 124. 56.6
1.08 948.0 917.030 .800 .41 41 94. 86. 2.0 120. 53.2




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLATRTON, PA 1,2,3 BATTERY PEC
CLR=1=4~-1 11-3-92
METER
METER ORIFICE TEMP STACK CORRECTE
READING DELTA P DELTA H DEG F VACUUM TEMP VELOCITY
POINT TIME (DRY)CF IN.H20 REQ ACT IN oUuT IN.HG. DEG FFT/SEC
1.05 948.0 917.030 .800 .41 +41 94. 86. 2.0 123, 53.3
2.4 .800 .41 .41 96. 97. 2.0 125. 53.4
4.3 +900 .46 .46 96, 88, 2.0 139. 57.3
6.4 .800 .41 .41 97. 87. 2.0 141. 54.1
9.0 .800 .41 .41 96. 87. 2.0 144. 54.3
12.8 .800 .41 .41 957. 87. 2.0 141. 54.1
23.2 .900 .46 .46 96. 87. 2.5 140. 57.4
27.0 1.100 .57 .57 96. 87. 2.5 142. 63.5
29.6 1.200 .62 .62 96. 88. 3.0 143. 66.4
31.7 1.200 .62 .62 97. 88. 3.0 142. 66.3
33.6 1.200 .62 .62 95, 88. 3.0 145. 66.5
35.08 1000.0 922,550 1,100 .57 .57 97. 88, 3.0 144. 63.6
OCRSAT
co2 .0 IMPINGER NO. 1 59.0
02 20.5 2 =53.4
co .0 3 .8
N 79.5 4 .0
ABSORBED H20 3.4
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.535 9-14-92 INITIAL LT 0.02CFM 5.0
METER 1.0515 9-14-92 FINAL LT 0.02CFM 5.5
PITOT 0.84 8-24-92

CONTROL BOX NO. 7 PROBE NO. 5-5 NOZZLE NO. 18




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING '

USS CLAIRTON WORKS

CLAIRTON, PA 1,2,3 BATTERY PEC
CLR-1~4~1 11-3-92
STACK SAMPLING CALCULATIONS
A. BAROMETRIC PRESSURE IN. HGo.voveoooocucsoonnnen 29.32
B. AVG. DELTA H (IN H20) +evourvonececsosceoononns .50
C. METER PRESSURE (IN. HG.)rvvsuvennonacocoonnnns 29.36
D. STATIC PRESSURE (IN. H20) e eueesavcnococanonnn 1.00
E. STATIC PRESSURE (IN. HG.)eeveneoneovnoocnoanns .074
F. STACK PRESSURE (IN., HG.) (A+E):.evcevvoocconnss 29.39
G. STACK DIAMETER (IN.)eveeeeeesancnconnocsoannns 36.00
H. STACKAREA(SQ. FT.).ll.....lll.....ll.ll..... 7.07
 NOZZLE DIAMETER. e eceovecencnnoncnnanasnannns .1580
II NOZZLEAREA(SQI ml)..I.Ql.......'lll....!lll ‘tooolss
J. AVG. STACK TEMP (DEG. Ru)euecuenncoosnannannss 591.7
K. AVG. METER TEMP (DEG. Re)uvueovoavncrocnsosnns 543.7
L. CONDENSATE VOL. (ML) . tuueuncucrnasoarnnnnonnss 6.4
HI ABSORBED Hzo (ML)l...ll.l..l.ll....'lllll....! 3.4
N, TOTAL H20 (ML) e uuoeruneoneesoesnncasnannnnenns 9.8
O. METERED GAS (CF)eveovveenccssnssnnasevnnonnnns 27.154
P. GAS METER CORRECTION. . e euveeroeroncnnnosoncnnns .9918
Q. CORRECTED METERED GAS (CF) . vvovoscencsoosnnses 26.931
R. H20 GAS VOLUME (CF) (0.00267N(K/C).uveeveccncan. .485
S. TOTAL SAMPLED VOLUME (CF) (Q+R) e osccosvonsoos 27.416
T. PERCENT H20 (100R/S) . euesvueseeacoocscasonsans 1.77
THEORETICAL MAXIMUM. .. voeuunennsrnonronnonenes 16.26
PERCENT WATER USED. ceuvaneeenscanneonaonsonans 1.77
U. SCFD GAS SAMPLED (528%*Q*C/(29.9%K)).uvevuvroon., 25.679
v. MOLECULAR WEIGHT OF STACK GAS
MOISTURE
ORSAT-DRY CORRECTION MOLECULAR WEIGHT
COMPONENT  VOL.PCT./100 X (1-T/100) X WEIGHT = PER MOLE
co2 .000 X .9823 X 44.0 = .00
co .000 X .9823 X 28.0 = .00
02 .205 X .9823 X 32.0 = 6.44
N2 .795 X .9823 X 28.2 = 22.02
H20 X T/100= .0177 X 18.0 = .32
MOLECULAR
WEIGHT OF
STACK GAS = 28.78
w' PITOT CORRECTIONOOIOn.o.unco..o.n.o-.tu.oloo.oo 5840
X. AVERAGE CORRECTED VELOCITY (FPS).:ovvevoncenveens 59.24

[85.49*W#SQRT( (J*DELTA P)/(V*F))]
Y. AVG. FLOW RATE (CFM)  (X¥H#60)..00vceoensannn. 25123.
2. STACK FLOW RATE (SCFM) (528%Y/J%F/29.92)...... 22024.
STACK FLOW RATE (DRY) ¢ ¢vevvvvnoncncoannonnnnnes 21635,
AA. SAMPLE TIME (SEC) s :envveronnnersnnvencncoonnss 3600.
BB. PERCENT ISOKINETIC..euevuorrnooaosnenoonnonnsn 102.70
(T*100%U%29.92) / (528+X*AA*I+F+ (1-T/100))




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLATRTON, PA 1,2,3 BATTERY PEC
CLR-1-4-~1 11-3-92

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

- —— R o o - - - ———— - - -

PARTICULATE .00000 .00200 . 00000 .00400

INSCL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE . 00020 .01360
PARTICULATE 01580
ALL MATILIS. .01980
PARAMETER GR/SCFD LB/HR
PARTICULATE .00372 .68949

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




KEYSTONE ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA ‘
1,2,3 BATTERY PEC STACK 1-l

DATE: 0-0010011-4-92
CHARGE #: ...150-300196
TEST #: sawe .Cm-l-l-z

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

PARTICULATE . 00350 .71624

- —— i S P S e S A S — e

2. STACK CONDITIONS

FLOW (ACFM) 28656.

(SCFM) 24398,
MOISTURE CONTENT (%) 2.23
STACK TEMPERATURE (F) 144.2

‘---—------‘-------—---——ﬂ----——----m--—-------——--------—--*—---—---——--

3., SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 60.0
SCFD GAS SAMPLED 36,051
PERCENT ISOKINETIC 100.75




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 1,2,3 BATTERY PEC
CLR-1-1-2 11=4-92

FIELD DATA AND VELOCITY CALCULATIONS

METER
METER ORIFICE TEMP STACK CORRECTE
READING DELTA P DELTA H DEG P VACUUM TEMP VELOCITY
POINT TIME (DRY)CF IN.H20 REQ ACT IN OUT IN.HG. DEG FPFT/SEC
35,08 900.0 549.033 1.100 1.04 1.04 65. 64. 3.5 139. 63.7
33.6 1.400 1.32 1.32 66. 65. 4.0 137. 71.7
31.7 1.400 1.32 1.32 67. 67, 4.0 138. 71.8
29.6 1.400 1.32 1.32 67. 67, 4.0 140. 71.9
27.0 1.300 1.23 1.23 e6€8. 67, 3.5 142. 69.4
23.2 1.300 1.23 1.23 68, €8, 3.5 141. 69.3
12.8 1.000 94 .94 69. 68, 3.0 143. 60,9
9.0 1.100 l1.04 1.04 71. 70. 3.0 143. 63.9
6.4 1.100 1.04 1.04 72. 71. 3.0 141, 63.8
4.3 1.200 1.13 1.13 72. 72. 3.5 139. 66.5
2.4 1.100 1.04 1.04 73, 72. 3.0 139. 63.7
1.0 912.0 557.011 1.100 1.04 1.04 74. 74. 3.0 140, 63.7
l1.08 912.0 557.011 1.100 1.05 1.05 75. 74. 3.0 138. 63.6
2.4 1.100 1.05 1.05 76. 75. 3.0 140. 63.7
4.3 1.200 1.15 1.15 77. 75. 3.5 143. 66.7
6.4 1.100 1.05 1l1l.05 78. 77. 3.0 146. 64.1
9.0 1.100 1.05 11.05 79. 78, 3.0 146. 64.1
12.8 1.000 .96 .96 79. 79, 3.0 147. 61.1
23.2 1.200 1.15 1.1% 79. 79. 3.5 147. 67.0
27.0 1.400 1.34 1.34 80. 80. 4.0 149. 72.4
29.6 1.400 1.34 1.34 81. 80. 4.0 148, 72.4
31.7 1.300 1.25 1.25 82. 81. 4.0 149. 69.8
33.6 1.500 1.44 1.44 83, a2, 4.0 150. 75.0
35.08 924.0 564.743 1.500 1.44 1.44 85. 183. 4.0 150. 75.0
35.08 924.0 564.743 1.200 1.15 1.15 85. 84. 3.5 151. 67.2
33.6 1.400 1.34 1.34 86, 85. 4.0 150. 72.5
31.7 1.300 1.25 1.25 87. a86. 3.5 148. 69.7
29.6 1.500 1.45 1.45 87. 87. 4.0 149, 75.0
27.0 1.400 1.34 1.34 89, 8s8. 4.0 138. 71.8
23.2 1.300 1.25 1.25% 89. 89, 3.5 137. 69.1
12.8 1.100 1.05 1.05 90. 8%. 3.0 139. 63.7
2.0 1.200 1.15 1.15 90. a9, 3.5 141. 66.6
6.4 1.200 1.15 1.15 90. 9o0. 3.5 141. 66.6
4.3 1.200 1.15 1.15 89, 89, 3.5 139. 66.5
2.4 l1.100 1.0 1.05 90. 89. 3.0 138. 63.6
1.0 936.0 572.515 1,100 1.05 1.05 90, 89. 3.0 13s6. 63.5
35.0E 936.0 572.515 1,500 1.44 1.44 89. 88. 4.0 143, 74.6
33.6 1.500 1.44 1.44 89. 89, 4.0 145, 74.7
31.7 ' 1.500 1.44 1.44 90. 89. 4.0 147. 74.9
29.6 1.400 1.33 1.33 90, 89. 4.0 146. 72.3
27.0 1.400 1.33 1.33 90. 90. 4.0 148. 72.4
23.2 1.300 1.25 1.25 90. 90. 3.5 147. 69.7
12.8 1.000 +96 .96 91, 90. 3.0 148. €l.2
9.0 1.000 .96 .96 91. 91. 3.0 147. 61.1




6.4 1.100 1.0 1.05 91. 90. 3.0 149. 64.2
4.3 1.000 .96 .96 90. 90. 3.0 146. 61.1
2.4 1.100 1.05 1.05 91, 90. 3.0 145. 64.0
1.0E 948.0 $80.392 1.000 .96 .96 91. 90. 3.0 144. 61.0




KEYSTONE ENVIRONMENTAL RESQURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 1,2,3 BATTERY PEC
CLR-1-1-2 11=4=92
METER
METER ORIFICE TEMP STACK CORRECTE
READING DELTA P DELTA H DEG F  VACUUM TEMP VELOCITY

POINT TIME (DRY)CF IN.H20 REQ ACT IN ouT IN.HG. DEG FFT/SEC

1.0E 948.0 580,392 1.000 «96 .96 92, 91. 3.0 142. 60.9
2.4 1.000 «97 .97 92. 90. 3.0 139. 60.7
4.3 1.000 «97 +97 92. 90. 3.0 146. 6l.1
6.4 1.100 1.07 1.07 8S1l. 90. 3.0 148. 64.2
9.0 1.100 1.07 1.07 9%0. 90. 3.0 148. 64.2
12.8 1.100 1.07 1.07 90, 88. 3.0 147. 64.1
23.2 1.300 l1.26 1.26 89. 88, 4.0 148. 69.7
27.0 1.400 1.36 1.36 88. 87. 4.0 146. 72.3
29.6 1.500 1.46 1.46 87. 8eé. 4.0 149, 75.0
31.7 1.500 1.46 1.46 B86. B86. 4.0 148. 74.9
33.6 1.500 1.46 1.46 85. 85. 4.0 148. 74.9
35.0E 1000.0 588.139 1.300 1.26 1.26 85. B84. 4.0 146, 69.6
ORSAT
co2 .0 IMPINGER NO. 1 9.7
02 20.5 2 .9
co .0 3 .0
N 79.5 4 .0
ABSORBED H20 6.8
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.756 6-3-92 INITIAL LT 0.02CFM 5.0
METER 0.9721 6=3=92 FINAL LT 0.02CFM 5.0
PITOT 0.84 $=1-92

CONTROL BOX NO, 4 PROBE NO. 5-1 NOZZLE NO. 22




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA 1,2,3 BATTERY PEC
CLR-1-1-2 y 11-4-92

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG.oevuveoenonnnnoonns
BI AVG. DELTAH(INHzo)...-l.'...ll.'l.....l....
C. METER PRESSURE (IN. HG.)evveeuuoancoonnnnncennns
D. STATIC PRESSURE (IN. H20) cvveosveosnoveaennnn.
E. STATIC PRESSURE (IN. HG.) euoeuuroooronennnnnnn
F. STACK PRESSURE (IN. HG.) (A+E)«uccvvoreanoonnn
G. STACK DIAMETER (INu)euveeuoesonenncannnsnnonnns
H. STACK AREA (SQ¢ Fl.)vererneroennnoosanonnannns

NOZZLE DIAMETER. « v vesvoeseecnnnnnnnsnnennnnn.
I. Nozzwm(sq. m.)l....ll.....ll.l..ll.l...
J. AVG. STACK TEMP (DEG. Re) e vvvvovnennnennannns
K. AVG. METER TEMP (DEG. Re)uvvsuuornvovnecannsen
L. CONDENSATE VOL. (ML) .ssuueenoesnnnnneonnnnnnns
MI ABSORBEDHzo (HII)Ill......ll.ll..illlll!OIll..
N. TOTALHZO (ML)l...l...‘.....‘.'.l.‘.I..l.."ll
o. METERED GAS (CF)....l...II.....III..OII.II...I
P. GAS METER CORRECTION. .. evvueenceonnnennnnnnnn,
Q. CORRECTED METERED GAS (CF) v svesocconcsnnneens
R. H20 GAS VOLUME (CF) (0.00267N(K/C)..cvvuun....
S. TOTAL SAMPLED VOLUME (CF) (Q+R) e s veoveconnenns
T. PERCENT H20 (100R/S) e v eevvennaacnennnennnenn.

THEO“TICALmIm..ll...lll....ll.‘.l.l.....

PERCENT WATER USED. e vvvvrennenneccnerennnnns.
U. SCFD GAS SAMPLED (528*Q%C/(29.9%K)).uveusunnn.

v. MOLECULAR WEIGHT OF STACK GAS
MOISTURE
ORSAT~DRY CORRECTION MOLECULAR

COMPONENT  VOL.PCT./100 X (1-T/100) X WEIGHT =
co2 .000 X .9777 X 44.0 =
co . 000 X 9777 X 28.0 =
02 .205 X .9777 X 32.0 =
N2 .795 X .9777 X 28.2 =
H20 X T/100= .0223 X 18.0 =

MOLECULAR

WEIGHT OF

STACK GAS

w' PITOT CORREWIONII...Q.........llll..l....l.l..
X. AVERAGE CORRECTED VELOCITY (FPS).vvucoececnnnn..
[85.49*W*SQRT( (J*DELTA P)/(VAF) )]
Y. AVG. FLOW RATE (CFM)  (X#H%60) .0seenruvonraonns
Z. STACK FLOW RATE (SCFM) (528%Y/J*F/29.92)......
STACK meRATE (DRY)..Il..l.l.'l'll...'.....l.
AA. SAMPLE TIME (SEC) s ueuvenveronnsanoneeosnnnnnnns
BB. PERCENT ISOKINETIC. . e v uuvvonroneocnooennnnness
(T*100%U*29.92) /(528 ¥X#AA*T*F# (1-T/100))

29.07
1.18
29.16
1.10
.081
29.15
36.00
7.07
.1800
000177
604.2
542.9
10.6
6.8
17.4
39.106
.9721
38.015
.865
38.880
2.23
22.37
2.23
36.051

WEIGHT
PER MOLE

.00
.00
6.41
21.92
.40

28.73

-840
67.57

28656..
24398.
23855,

3600.
100.75




KEYSTONE ENVIRONMENTAL RESQURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA

1,2,3 BATTERY PEC

CLR-1-1-2 11-4-92
CYCLONE MATL.ON INSOL.MATL. SOL.MATL.
PARAMETER WI. (G) FILTER(G) IN PROBE(G) IN PROBE(G)
PARTICULATE . 00000 .00110 .00000 .00700
INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00010 .00980

PARTICULATE .01800

ALL MATLS. .01800
PARAMETER GR/SCFD LB/HR
PARTICULATE .00350 .71624

Emission rates are based on the PA method.

The soluble impinger weight is excluded from the calculations




KEYSTONE ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA
1,2,3 BATTERY PEC STACK 1-2

DATE: cesessell=4=92
CHARGE #: ...150-300196
TEST #: s .CLR-].-Z-Z

EMISSION RESULTS

PARAMETER - GR/SCFD LB/HR

PARTICULAT .00221 .46854

2. STACK CONDITIONS
FLOW (ACFM) 29354.

(SCFM) 25293.

MOISTURE CONTENT (%) 2.38
STACK TEMPERATURE (F) 136.9

3. SAMPLING CONDITIONS
SAMPLE TIME (MIN.) 60.0
SCFD GAS SAMPLED 37.565
PERCENT ISOKINETIC

101.42




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLATRTON WORKS

CLAIRTON, PA 1,2,3 BATTERY PEC
CLR-1~2-2 11-4-92

FIELD DATA AND VELOCITY CALCULATIONS

METER
METER ORIFICE TEMP STACK CORRECTE
READING DELTA P DELTA H DEG F VACUUM TEMP VELOCITY
POINT TIME (DRY)CF 1IN.H20 REQ ACT IN QUT IN.HG. DEG FFT/SEC

35,08 900.0 933.249 1.400 1.30 1.30 72. 64. 3.0 128. 71.2
33.6 1.500 1.33 1.33 74. 66, 3.0 130. 73.8
31.7 1.500 1.34 1.34 77. 66. 3.0 130. 73.8
29.6 1.800 1.61 1.61 78. 66. 3.5 131. 81.0
27.0 1.500 1.34 1,34 79. 68. 3.0 132. 74.0
23.2 1.300 1.16 1.1 80. 71. 3.0 133. 68.9
12.8 1.100 .98 .98 8l1l. 71. 2.5 134. 63.4
9.0 1.000 .89 .89 81. 72. 2.0 135. 60.5
6.4 1.000 .39 .89 82. 73. 2.0 135, 60.5
4.3 1.300 1.16 1.16 85. 75. 2.8 133, 68.9
2.4 1.000 .89 .89 84, 75. 2.0 131. 60.3
1.08 912.0 %41.178 .900 .80 .80 85. 77. 2.0 130. 57.2
1.08 912.0 941.178 1.100 .98 .98 86. 75. 2.0 129. 63.2
2.4 1.000 .89 .89 87. 79. 2.0 130. 60.3
4.3 1.200 1.07 1,07 88. 78. 2.5 134. 66.3
6.4 1.400 1.26 1.26 89. 78, 3.0 138. 71.8
9.0 1.100 .99 .99 89. 81. 2.5 137. 63.6
12.8 1,100 .99 .99 90. 81. 2.5 139. 63.7
23.2 1.200 1.08 1.08 91. 83. 2.5 138. 66.5
27.0 1.600 1.44 1.44 92. 84, 3.0 139. 76.8
29.6 1.600 1.44 1.44 94. 8S. 3.0 140. 76.9
31.7 1.700 1.53 1.53 93. 86. 3.0 140. 79.3
33.6 . 1.600 1.44 1.44 94. 87. 3.0 142. 77.0
35.08 924.0 949.251 1.500 1.35 1.35 95. 85. 3.0 143. 74.6
35.08 924.0 949.251 1.500 1.35 1.35 95. 87. 3.0 140. 74.5
33.6 1.600 1.44 1.44 96. 86, 3.0 143. 77.1
31.7 1.600 1.44 1.44 97. 90. 3.0 139. 76.8
29.6 1.600 1.44 1.44 97. 90. 3.0 142. 77.0
27.0 1.500 1.37 1.37 97. 92. 3.0 126. 73.6
23.2 1.400 1.27 1.27 98. 91l. 3.0 132. 71.5
12.8 1.100 1.00 1.00 98. 92. 2.5 132. 63.3
9.0 1.100 1,00 1.00 98. 91. 2.5 136. 63.5
6.4 1.300 1.18 1.18 99. 92. 2.8 134. 69.0
4.3 1.300 1.18 1.18 98. 91. 2.8 130. 68.7
2.4 .600 .55 .55 97. 92, 1.5 129. 46.7
1.08 936.0 957.314 1.200 1.09 1.09 97. 90. 2.5 128. 65,9
35.0E 936.0 957.314 1.100 1.00 1,00 99. 92. 2.5 140. 63.8
33.6 1.800 1.64 1.64 100. 91. 3.5 138. 81.4
31.7 1.800 1.64 1.64 99. 92. 3.5 141. 8l.6
29.6 1.500 1.37 1.37 100. 91. 3.0 139. 74.4
27.0 1.400 1.27 1.27 99. 94. 3.0 140. 71.9
23.2 1.200 1.09 1,09 99. 94. 2.5 141. 66.7
12.8 1.200 1.09 1.09 99. 93. 2.5 143. 66.8
9.0 1.300 1.18 1.18 99. 92. 2.5 l4az., 69.4



6.4 1.300 1.18 1,18 99. 93. - 2.5 143. 69.5
4.3 1.200 1.09 1.09 99. 91. 2.5 141. 66.7
2.4 1.100 1.00 1.00 99. 93. 2.0 140. 63.8
1.0E 948.0 965.446 1.000 «91 .91 100, 92. 2.0 138. €0.7



CLR

METER
READING DELTA
POINT TIME (DRY)CF IN.H20

1.0E 948.0 965.446 1.100
2.4 1.000
4.3 1.200
6.4 1.200
9.0 1.300
12.8 l.100
23.2 1.300
27.0 1.300
29.86 1.500
31.7 1.500
33.6 1.700
35.3E 1000.0 973,595 1.600

ORSAT

coz2 .0

02 20.5

co .0

N 79.5

AIR Q

NMENTAL RESOURCES, INC.

UALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA

-1-2-2
ORIFICE
P DELTA N
REQ AcT
1.00 1.00
.91 .91
1.09 1.09
1.09 1.09
1.18 1.18
1.00 1.00
1.18 1.18
1.18 1.1s
1.37 1.37
1.37 1.37
1.53 1.53
1.44 1.44

CONTROL BOX CALIBRATIONS

----—-----—----—--—

FACTOR

DATE

IMPINGER NO,

1,2,3
1l=4~

METER
TEMP
DEG F

ABSORBED H20

ORIFICE 1.618
METER 0.9915
PITOT 0.84

CONTROL BOX NO. 3

5=5-9
5~5~-9
7=27=

2
2
92

PROBE

BATTERY PEC
92
STACK CORRECTE
VACUUM TEMP VELOCITY

IN OUT IN.HG. DEG FFT/SE
98. 94, .0 .
99. 94. 2.0 137,
98. 93. 2.5 141.
95. 91. 2.5 143.
93. 90. 13,0 142.
92, 88. 2.0 143,
91. 88. 2.g 139,
91. 86. 2.8 141,
89. 86. 3.0 140,
91. 84, 3.0 141,
83. as, 3.2 140,
88. 83, 3.0 13a.
1 9.6
2 .6
3 .5
4 .o
8.7
LEAK CHECK
RATE  IN.HG
INITIAL LT 0.02CFM 5.0
FINAL LT 0.02CFM 5.0
NO. 5-4 NOZZLE No. 11

c

63.7
60.6
66.7
66.8
69.4
63.9
69,3
69.4
74.5
74,5
79.3
76,8




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 1,2,3 BATTERY PEC
CLR-1-2~2 11-4-92
STACK SAMPLING CALCULATIONS
Al BAROMETRIC PRESSURB IN. HG...I.....I...I....‘I 29'07
B. AVG. DELTAH(IN Hzo)......'..l..l....IIIII..‘ 1.19
cI mER PRESSURE (I“. HG.)I...l.l.......l.l'..ll 29.16
b, STATIC PRESSURE (IN. H20).ceccocvvcencnnnecvss 1.00
E. STATIC FRESSURE (IN. HG.).l..ll!...l...l...l.l 0074
F. STACK PRESSURE (IN. HG.) (A+E).ceuccevrenccnre 29.14
G, STACK DIAMETER (IN.)ecocesosasonvneoasnnronees 36.00
H. STACK AREA (S5Qs FTe)eceeenosenerensonsnnrenses 7.07
Nozzw DImTERI.I..I'...I.l.l.....l.l.....l.. !1800
1. NOZZLE AREA (SQ. FT.)cesesosrassnnsmorroecers ,000177
3. AVG. STACK TEMP (DEG. R.)esscescucrcncrnncnses 596.9
X, AVG, METER TEMP (DEG. R.)..csescnsecnerescnscs 548.3
L. CONDENSATE VOL. (ML).oserssvosssensosunerooces 10.7
M. ABSORBED H20 (ML) ceocoscosnsensnsannnenenoress 8.7
N, TOTAL H20 (ML) +eevenssoasecasnnanenssososnsass 19.4
O, METERED GAS (CF)eevsassosnsonsosenansosesencns 40.346
P. GAS METER CORRECTION....icosvsvsrosonvovoreccs .9915
Q. CORRECTED METERED GAS (CF)e-evecruoccsoercccss 40.003
R. H20 GAS VOLUME (CF) (0.00267N(K/C).oavcccrecse .974
S, TOTAL SAMPLED VOLUME (CF) (Q¥R)..eveocecrnccee 40.977
7. PERCENT H20 (100R/S).ccccssnesosncanassrososss 2.38
THEORETICAL MAXIMUM. s o0ovoucnonsosnrsasssseres 18.69
PERCENT WATER USED. «oeovssoosorscssnsananorses 2.38
U. SOFD GAS SAMPLED (52B%Q#C/(29.9%K))..ccvcvore- 37.565
v. MOLECULAR WEIGHT OF STACK GAS
MOISTURE
ORSAT-DRY CORRECTION MOLECULAR WEIGHT
COMPONENT  VOL.PCT./100 X  (1-T/100) X WEIGHT = PER MOLE
co2 . 000 X .9762 X 44.0 = .00
co .000 X .9762 X 28.0 = .00
02 .208 X .9762 X 32.0 - 6.40
N2 .795 X 9762 X 28.2 = 21.89
H20 X T/100= .0238 X 18.0 = .43
MOLECULAR
WEIGHT OF
STACK GAS = 28.72
w. PITOT comcr:o“..l.l.'I......!.I.ll...l'.!ll'l .840
X, AVERAGE CORRECTED VELOCITY (FPS).cccceevsvscecs 69.21
(85.49#W#SQRT( (J¥DELTA P)/(V*F)}]
Y. AVG. FLOW RATE (CFM)  (X%H#60) ....ccccovrecees 29354,
7. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)....-.- 25293,
STACK FLOW RATE (DRY) cecoooossoosonsnnssnnsnees 24692.
M. SMPLE TI“ (SEC)...I....I.l.l..l......Il.l..l 3600.
BB. PERCENT ISOKINETIC.....cc-seesvsansozsnsensssss 101.42

(T#1004U+29.92)/ (528 ¥X*AANI#+F#*(1-T/100))




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA 1,2,3 BATTERY PEC
CLR-1-2-2 11-4=-92

CYCIONE MATL.ON  INSOL.MATL. SOL.MATL.
PARAMETER WI. (G) FILTER(G) 1IN PROBE(G) IN PROBE(G)

PARTICULATE .00000 .00130 .00000 .00380

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00030 . 00960
PARTICULATE .01500
ALL MATILS. .01500
PARAMETER GR/SCFD LB/HR
PARTICULATE .00221 .46854

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




KEYSTONE ENVIRONMENTAL RESQURCES
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, - PA
1,2,3 BATTERY PEC STACK 1-3

DATE: nco..n.11-4—92
CHARGE #: ...150-300196
TEST #: .....CLR=1=3-2

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

PARTICULATE . 00405 .84282

2. STACK CONDITIONS

FLOW (ACFNM) 28359.

(SCFM) 24793.
MOISTURE CONTENT (%) 2.12
STACK TEMPERATURE (F) 128.3

--------—-—--——--ﬂ--—----—----—--——-—--—---——--------m--

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 60.0
SCFD GAS SAMPLED 29.641
PERCENT ISOKINETIC 105.70




METER
READING
POINT TIME (DRY)CF
35.08 900.0 686.110
33.6
31.7
29.6
27.0
23.2
12.8

v
- L]
Lo =]

912.0 692.036
912.0 692,036

NOMMBODERBESDDA
nn

NOBOLRWARAOO S W

Xy
w

27.0

29.6

31.7

33.6

35.08 924.0 698.105
35.08 924.0 698.105
33.6

31.7

29.6

1.08 936.0 704.533
35.0E 936.0 704.533
33.6
31.7
29.6
27.0
23.2
12.8

9.0

KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 1,2,3 BATTERY PEC
CLR=1=3~2 11-4-92

FIELD DATA AND VELOCITY CALCULATIONS

METER
ORIFICE TEMP STACK CORRECTE
DELTA P DELTA H DEG F VACUUM TEMP VELOCITY
IN.H20 REQ ACT IN ouT IN.HG. DEG FFT/SEC
1.300 + 75 .75 65. 69, 2.5 123. 68.3
1.400 .81 .81 66, 71. 2.5 l122. 70.8
1.400 .81 +81 67. 72. 2.5 123. 70.9
1.500 .87 .87 68, 74. 2.5 124. 73.4
1.500 .87 .87 70. 7s5. 2.5 128. 73.7
l.300 75 «75 70, 75. 2.5 126. €8.5
1,000 -58 .58 71. 7e. 2.0 127. 60.1
1.000 +58 .58 72. 77. 2.0 126. 60.1
1.300 «75 -75 74. 78, 2.5 127. 68.5
l.400 .81 .81 74, 79. 2.5 12s6. 71.1
l.300 75 «75 75, 8o0. 2.0 128, 68.6
1.200 .70 .70 75, 81. 2.0 127. 65.8
1.200 .70 «70 77, 81. 2.5 127. 65.8
1.000 .59 «59 77. 82. 2.0 128. 60.2
1.100 + 64 .64 78. 83. 2.0 130. 63.2
1.200 +70 .70 78. 83, 2.0 130. 66.0
1.300 -76 +76 79. @84, 2.5 131. 68.8
1.300 +76 .76 80. 85, 2.5 130. 68.7
1.300 +76 +76 80. 85, 2.5 132. 68.8
l.400 .82 .82 81, 8s. 2.5 131. 71.4
1.500 .88 .88 82. 87. 2.5 133, 74.0
1.400 .82 .82 83, 87. 2.5 131. 71.4
1.300 .76 .76 83. 88, 2.5 133. 68.9
1.300 .76 .76 83, 88. 2.5 131. €8.8
1.300 «76 .76 83. 89. 2.5 133. 68.9
1.600 +94 -94 84, 89. 3.0 131. 76.3
1.500 .88 -88 84. 89, 3.0 132. 73.9
1.500 .88 .88 85. 89. 2.5 132. 73.9
1.500 .88 .88 83, g7, 2.5 lle. 72.9
1.400 .82 .82 84, a7, 2.5 1le. 70.4
1.300 .76 «76 84. 88, 2.5 120. 68.1
1.300 76 .76 85. 8s, 2.5 122. 68.2
1.400 .82 .82 85, 89. 2.5 125, 71.0
1.400 .84 -84 85, 89, 2.5 12s. 71.1
l.200 .72 «+72 85, 89, 2.0 125, 65.7
1.200 72 +72 85, 88. 2.5 125. 65.7
1.400 .84 .84 85. 89. 2.5 126. 71.1
1.300 .78 .78 85. 88. 2.5 12s. 68.5
1.300 .78 -78 85, 89. 3.0 130. €8.7
1.400 .84 -84 86. 89, 3.0 128, 71.2
1.300 +78 .78 85, 90, 2.5 130. 68.7
1.200 «71 .71 86. 89, 2,5 129. 66.0
.900 .53 -53 86. 89, 2.0 131. 57.2
+900 .53 .53 86, 89, 2.0 130. 57.2




6.4 1.000 .59 .59 86. 89. 2.0 132. 60.4
4.3 .900 «53 .53 86. 89. 2.0 131. 57.2
2.4 .800 47 .47 86. 90. 2.0 133. 54.0
1.0E 948.0 710.343 .BOO .47 .47 87. 90. 2.0 131. 53.9




1.400 .83 .83 57, S52. 3.0 lo2. 69.4
1.400 .83 .83 57. 52, 3.0 104. 69.6
1.200 .71 +71 58. 53, 2.5 103. 64.4
5 948.0 742.230 1.100 .65 .65 58, 54. 2.5 102, 61.6
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KEYSTONE ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

ANALYTICAL REPORTING FORM

Page / of /

CLIENT UsX- Claiated Steel TEST DATE w3, wly avd afshe
PLANT LOCATION [ A3 Nﬁ\ C. DATE RECEIVED \\\m 1l 42 }\..\\“\ 2
PROJECT NUMBER_ F0c/96 -0/ DATE ANALYZED nfefir
UNIT TESTED dec [ 2+3 ANALYTICAL METHOD —_/
_ 0.22um Filter
Test Filter Component Cyclone Filter Scluble Soluble Soluble Scoluble Insoluble
Number ID Weight Weight Portion of Portion of Portion of Portion of Portion of
Number Front Half Front Half Back Half Back Half Back Half
H20 Ringe | Acetone Rinse | H20 Rinse | Acetope Rinse | H2O Rinse
Uits ( } | Units Au... amd { Units m_;.sw Units m__.tso Units J.&.}o Units m_ a~y | Units Au:..z.u
CLh-1-/-1 072137\ fratoenhtte 0.0012 | opotk |Qgoze | Doode | Qoo3z | ©ovol
CLh-1-2-( __lop 13¢\fanticilt ODovey7 |voord (0.002¢ | oy 00033 |0 0002
CLl-1-3-( g7 136 [ttt f lpooo? lpco33 locoye 100071 Dooo7 40001
Cel-1-4~ |97 35| faet cvfa 2] po.002¢ 1p.0027 |fdoct3 Q0N 00024 00003
CLA-{-f 2 |gTe 3%} aaticdake o.o00/f 002 \onoed§ 1 0.00LY | & ee3e | O.000f
Cri-f-2-2= QB3 faeticvtats 0.00/3 0003 |0.0045 |O00e?7 |p.0oiT |.0003
CLR (-3 -3 Yor> t{o|fyoticotate poeiz_|eoord 1o.0037  10.6072 | poogd |0.¢el3
Ced-{-Y-2 U faaticula = p.0012 __|o.c0i7 |p.Ce35 |p.ee3s” | oeei? |Q.0002
CLR-1-1-3 v 43| fratcilate 0.0007 | 0.00¢T |o.001t5” (Boo¢ |0 cele 10,0001
Cih-t-2-3 10V MY| fret-ciate o005~ | p.ooor (pocod jo.cewr |Do00§ | 0.000/
CR-1-3-3 lgn. W[ Artiedits 00013 |p.0007 1o.00l |pocGl |0.00/L |0.00/0
cLl-\-4-3 poi4 Liat-colste Qo2 (oeved |ooolf 0.005¢ | p.c003 |0.0003
100y, 13- Bl Jartecolale oocew | Boce/

Analyst’s Signature

Date

Comments

AQE 10/92






