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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 5, 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
Ibs per hour, while the allowable emissions rate is 4.35 Ibs 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 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 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 simultaneously. 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 sampling point.

Gas concentrations of carbon dioxide (COy), oxygen (O,), and nitrogen (N5, 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.
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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 S, 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:

2.161bx 1 hr pushing x 1 min pushing 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 Conditions
Sampling Time

Sample Volume
Isokinetics

(Ib/hr pushing)
(gr/dscf)

(acfm)
(scfm)
(dscfm)
(°F)
(%)

(minutes)
(dsc)
(%)

USS Clairton Works 300196-01 2/93

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
CLR-1-1-1 CLR-1-2-1 CLR-1-3-1 CLR-1-4-1
0.43 0.38 0.89 0.69
0.0023 0.0020 0.0049 0.0037
25807 26687 24216 25123
22227 23197 21357 22024
21791 22775 20947 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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Stack Number
Test Number

Mass Emission Rate
and Concentration

Particulate Matter

Stack Conditions
Flow Rate
Temperature
Moisture Content
Sampling Conditions
Sampling Time

Sample Volume
Isokinetics

(Ib/hr pushing)
(gr/dscf)

(acfm)
(scfm)
(dscfm)
(°F)
(%)

(minutes)
(dscf)
(%)
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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

DAY?2
TEST DATE: 11-4-92
TEST TIME: 8:29 TO 15:08

1-1 1-2 1-3 1-4
CLR-1-1-2 CLR-1-2-2 CLR-1-3-2 CLR-1-4-2
0.72 0.47 0.84 0.79
0.0035 0.0022 0.0041 0.0036
28656 29354 28359 29564
24398 25293 24793 26012
23859 24691 24265 25450
144 137 128 125
2.2 2.4 2.1 2.2
60 60 60 60
36.051 37.565 29.641 28.251
100.8 101.4 105.7 96.0
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Total

2.81



Stack Number
Test Number

Mass Emission Rate
and Concentration

Particulate Matter

Stack Conditions
Flow Rate
Temperature
Moisture Content
Conditions
Sampling Time

Sample Volume
Isokinetics

(Ib/hr pushing)
(gr/dscf)

(acfm)
(scfm)
(dscfm)
(°F)
(%)

(minutes)
(dscf)
(%)
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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

DAY 3
TEST DATE: 11-5-92
TEST TIME: 8:18 TO 14:23

1-1 1-2 1-3 1-4
CLR-1-1-3 CLR-1-2-3 CLR-1-3-3 CLR-1-4-3
0.27 0.19 0.42 0.41
0.0013 0.0008 0.0019 0.0018
28269 29316 27958 29036
25116 26387 25569 26604
24702 25999 25109 26157
121 113 104 103
1.7 1.5 1.8 1.7
60 60 60 60
37.973 40.115 32.683 30.884
102.5 102.9 112.6 102.2
CHESTER
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TABLE 3-4

USS CLAIRTON WORKS
CLAIRTON, PA

BATTERIES 1, 2, AND 3
PUSHING EMISSIONS CONTROL S\STEM
PARTICULATE MATTER EMISSIONS DATA

SUMMARY OF DAYS 1,2, AND 3

Particulate
Matter

Day Test Date Emissions
(Ib/hr pushing)
1 11-3-92 2.39
2 11-4-92 2.81
3 11-5-92 1.29
Average 2.16

USS Clairton Works 300196-01 2/93 44 0/ CHESTER
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4.35 1bs 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 plume 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 § 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 {‘li 76.7 1.6
11-5-92 60 0 100 0
Average 92.2 0.5

Travelling Operation

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 A5 75.0 3.2
11-5-92 60 0 100.0 0.0
Average 88.3 1.4
@ CHESTER
ENVIRONMENTAL
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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
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BATTERIES 1, 2, & 3
PUSHING EMISSIONS CONTROL SYSTEM
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As required by the amended Mon Valley Consent Decree (Paragraph V.A. ®)DH), 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 Clairtoa Works 300196-01 10/92 1 ; KEYSTONE
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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 (CO,), oxygen (O2), and nitrogen (N3,
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 Clairtoa Works 300196-01 10/92 2 KEYSTONE
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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 travelling 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.

USS Clairton Works 30019601 10/92 3
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Oven | Time | = 20% 6pac. > 104 Opac. | =—26%-Opec. Comments :
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65 18:57 0~ ISh | ©-se% ¢ Slia b7 Casswr Lo 4 ot ook
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B-1 19:32 o - /5% e - /0% 2 Slighl Gaesn bocg a? Belotct
A 1738 6-~5% Q-~/0% /3 Grsens fpce a7 v Mook
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B-15 |9:56 |0c=80% 21=25% /L Face ot 757
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G-17 {/6.07 ")o s 60% /e = 25% )T Grewm frce a7 Fse Hook
A-17 |/0:/2 o o nl0% 19 Ashght Gaew e 4 o7 Sl
Note: Column #1 represents fuglitive emissions from the coke collecting car, coxe guice,

and area between the coke gulde and Jjamb,
the push.

Column #11}

Column #111 represents emisslions fr

and emissions from the by-pass cuct ¢’

represents emissions from 4+he coke collecting car anc ty-pass cduct
during travel.

and travel.

® 13.15 Trave! > 108 Opaclty

om the gas cleaning car outlet durinz The put
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W A-3/1/229 | o = 5% 0-5% 33 Loaod Prce o 751 Hooke
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L p-¢ | /37es o -5% = 37 Cokc fince AV Jor o ok
31A -4 /3’05 o o 328 Geedl fnce: n) Tor Lokrs
Note: Column f represents fugltive emissions from the coke collecting car, coke guice,
and area between the coke guide and jamb, and emissions from the by-pass cuct dur
+he push.
Column #11 represents emissions from the coke collecting car anc ty-pess cuc*

during travel.

Column #111 represents emisslons from the gas cleaning car outlet during the puE”
and travel.

* 1315 Trave! > 108 Opaclty
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BATTERY /-2-3 Pec Tesr .
. PUSH 11, TRAVEL® 111.SCRUBBER
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31A-/0 | ,3:38 c-s0% /5 > 3% 4y Coke face gur Yisblr

2l B-121 /349 o o-/6% 45 Good_fhec st Tor ook
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Note: Column #! represents fugitive emissions from the coke collecting car, coke guice,

and area between the coke gulde and jamb, and emissions from the by-pass cuct dur!
-the push.

Column #£1
during travel.

represents emissions from the coke collecting car and by-pass duc*

Column #111 represents emisslons from the gas cleaning car outlet durinz the pus-
and travel,

¥ 13-15 Trave! > 108 Opaclty
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1. PUSH 11. TRAVEL® 111.SCRUBBER
Seconds Max, Seconds Max. Seconds Max.
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A-AY | /456 ©-/5% o- /0% 59 Geos b2 [
B-2(|/5:02 s5~5% C— /6% 59 GﬁAﬁkLHfJVU%*
A-2L | fror| 9-»% | °-my 60 ol frce at ror Sos

Note: Column #1 represents fugitive emissions from the coke collecting car, coke guice,
and area between the coke gulde and jamt, and emissions from the by-pass cuct dur

the push.

Column #I1

represents emissions from the coke collecting car and by-pass cuc”
during travel.

Column #1111 represents emissions from the gas cleaning car ou*let durinz the pus”
and travel.

* 13-15 Trave! > 108 Opaclty
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TEST Dete lr,]gs:/q 2
Foreman (: 2% %ﬁ Crew D
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1. PUSH T1. TRAVEL® | VIT1.SCRUBBER
Oven Time _’i:;;;dgp::’.‘ ) S:CTS:SO';:: »:e;g;dgp:: ) Comments :

3/ay |88 | o c% | '« &% ChRe P Sorend
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|2 (600 | "o %0 ‘s (& ,gyval‘?'a
3]9:& el 2o 9% e % 2247'@
Note: Column #1 represents fugltive emissions from the coke collecting car, coke guice,

::2 :;::.befueen the coke gulde and jamb, and emissions from the by-pass duct duri-

Column #11 represents emissions from the coke collecting car and by-pess duct

during travel.

Column #1111 represents emisslons from the gas cleaning car outlet durins the fut

and travel.

* 13-15 Trave! > 10% Opacity
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e | -2 Foremann) OAAS- Crew b
1. PUSH T TRAVEL® | !11.SCRUBBER
Seconds Max. Seconds Max. Seconds Max.
Oven Time | = 20% Opac. > 10§ Opac. } = 20% Opec. Comments :
b4 {1001l oo oRl.00 S_g:% }AEM,
3/aq Lo 00 oAlise Goed "ieek
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a6 (/0,27 1 oo o7 Jloo o¥ G—Z{;;&
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20l/0 4o | 00 07 Vop A G”flf
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3/85 /},‘24 160 o7\ 00 o7y Good Fo
1 1f 1529 (.00 oA\, 00 oY Good fret
FMZ 135 lloo AT ), Good Lot
1147\t 1100 1Y) o/ Good Fret
l5/49 /4o loo oo O Good free
e |yma Vivo 71160 Good foet
Note: Column #1 represents fugltive emissions from the coke collecting car, coke guic
::2 ::::.befueen the coke gulde ang jamb, and emissions $rom the by-p2ss ¢uct du
Column #11 represents emissions from +he coke collecting car and by-p2ss duc*

during travel.

Column #1111 represents emisslions fr

and travel.

* 13.15 Travel ¥ 10%

Opaclty

om the gas cleaning car outlet durin: the put
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1. PUSH 11. TRAVEL® 111, SCRUBBER
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Oven | Time | > 20% 6pac. > 10% Opac. | 2= 20% Opac. _Comments:
[gulfiigpl o  o% g &% o
]j/A// 12:33] o 0% ‘© s % : 2&7&7’(’
3B )R3%l 0 % | i, 5% S| Fa
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3’/ Bis| (X’ ‘e )57 io  fe® C6 W
J]pel syl 6 o%® | L 4% Seoel Foe
B?B- pliisr]ie 0% | 10 o% _ Dok Fe
[/A-\f oy ‘o o9 ‘o /a% kézum Yads
187l 10e | o s o % cHwe) e
’,/FH’ pug | o o% | o 5% | Tl P
13/821 1:23 | ‘o % | 5 <% ol Fre
L//Ax0 | 198 A P C?IMM
_QZBE_L}? o 8% | o, % StlepT Sraas
/.l 23l 138 | co @ | o S M P q
_lillkéﬂi..Li:iii ‘o &1539 S e e \_f5§=,q§£ Fra
Jlmsd ye e 0% | . 4 Y neer (e Lo
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Note: Column #I represents fugltive emissions from the coke collecting car, c:ﬁke guice,
and area between the coke gulde and jamb, and emissions from the by-pass cuct dur!
the push.

Column #1} represents emissions from the coke collecting car anc by-pass cuc*
during travel.

Column #1111 represents emlsslons from the gas cleaning car outlet during te pus-
and travel.

* 13-15 Trave! > 10% Opaclty
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Foreman O Crew D
mMTTERY [/ -R3 ' v
1. PUSH 11, TRAVEL® 111.SCRUBBER
Seconds Max, Seconds Max, Seconds Max.
Oven Time > 20% Opac. > 10¢ Opac. > 20% Opac. Comments:

! Jpmla Lo 0% |0 &% Ve Belny

3{1&31 e o A_S{’)O o 1% D) Lo (Bheeldsd

///43/ 2w lo 6% o o% Sl

Note: Column #! represents fugltive emissions from the coke collecting car, coke guice,
and area between the coke gulde and jamb, and emissions from the by-pass cuct demi
the push.

Column #11 represents emissions from the coke collecting car anc¢ by-pass cuc*
during travel.

Column #111 represents emisslons from the gas cleaning car outlet durinz the pus”
and travel.

* 13.15 Travel > 10% Opacity
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CC-10295 REV. )16

PUSHING AND CHARGING REPORT

03.001,0020 UNIT NO.
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CLAIRTON COKE AND COAL CHEMICAL WORKS /-3 T2
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UNITED STATES STEEL CORPORATION
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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
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KEYSTONE ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

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

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

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

1. EMISSION RESULTS

GR/SCFD LB/HR

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 104.68



METER
READING
POINT TIME (DRY)CF
35.0E 900.0 512.407
33.6
31.7
29.6
27.0
23.2

[
N

VOPWLOOPLWRO®

912.0 520.604
912.0 520.604

td

33.6
35.0E 924.0 527.756
35.0E 924.0 527.756
33.6
31.7
29.6
27.0
23.2
12.8

9
6
4
2

oWk o

1.0E 936.0 534.961
35.08 936.0 534.961
33.6
31.7
29.6
27.0
23.2
12.8

9.0

KEYSTONE ENVIRONMENTAL RESOURCES, INC.
ATIR 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
ORIFICE TEMP STACK CORRECTE
DELTA P DELTA H DEG F VACUUM TEMP VELOCITY
IN.H20 REQ ACT IN ouT IN.HG. DEG FFT/SEC
1.500 1.46 1.46 61. 60. 8.0 128. 73.4
1.550 1.50 1.50 61. +61. 8.0 130. 74.7
1.550 1.50 1.50 62. +61. 8.0 132. 74.8
1.450 1.40 1.40 64. 63. 8.0 134. 72.5
1.400 1.33 1.33 65. 64. 7.0 135. 71.3
1.300 1.25 1.25 65. 65. 7.0 139. 68.9
1.000 .97 .97 65. 65. 5.5 140. 60.5
1.000 .94 .94 68. 67. 5.5 142. 60.6
.950 .89 .89 68. 67. 5.5 144. 59.2
.900 .84 -84 68. 67. 5.0 140. 57.4
.950 .89 .89 69, 67. 5.5 135. 58.7
.850 .80 .80 70. e68. 5.0 129. 55.3
.900 .84 .84 70. 69. 5.0 128. 56.8
.950 .89 .89 70. 69. 5.5 130. 58.5
.950 .89 .89 71. 7o0. 5.5 141. 59.0
+900 .86 .86 72. 70. 5.0 140. 57.4
1.000 .96 .96 73. 71. 5.5 144. 60.7
1.000 .96 .96 74. 73. 5.5 145. 60.8
1.100 1.06 1.06 74. 73. 6.0 144. 63.7
1.000 .96 .96 75. 73. 5.5 142. 60.6
1.000 .96 .96 74. 74. 5.5 141. 60.6
.900 .84 .84 75. 74. 5.0 137. 57.3
.900 .84 .84 75, 75. 5.0 140. 57.4
«750 .72 .72 75. 75. 5.0 141. 52.4
.800 .77 «77 75. 75. 5.0 145. 54.3
.800 .77 .77 75. 75. 5.0 144. 54.3
1.200 1.15 1.15 76. 75. 6.0 146. 66.6
1.000 .96 .96 76. 75. 5.5 146. 60.8
1.100 1.06 1.06 76. 75. 5.5 144. 63.7
1.000 .96 .96 77. 76. 5.5 142, 60.6
1.000 .96 .96 77. 76. 5.5 141. 60.6
1.000 .96 .96 78. 77. 5.5 137. 60.4
1.000 .96 .96 78. 77. 5.5 143. 60.7
.950 .89 .89 78. 78. 5.0 135. 58.7
.900 .84 .84 78. 78. 5.0 136. 57.2
1.000 .96 .96 78. 78. 5.5 133. 60.1
1.000 .96 .96 79. 78. 5.5 143. 60.7
1.000 .96 .96 80. 79. 5.5 145. 60.8
1.100 1.06 1.06 80. 79. 6.0 146. 63.8
1.100 1.06 1.06 80. 79. 6.0 144. 63.7
1.100 1.06 1.06 80. 8o0. 6.0 147. 63.8
1.100 1.06 1.06 81. 80. 6.0 146. 63.8
.900 .84 .84 82. 81. 5.0 149. 57.8
.800 .77 .77 82, 81. 5.0 147. 54.4



L] [ - *
fe Y R

NS o)

.900 .86 .86 82. 81. 5.0 149. 57.8

1.000 .96 .96 82. 82. 5.5 143. 60.7

.800 .77 .77 83. 82. 5.0 142. 54.2

948.0 541.927 .500 .48 .48 84. 82. 4.0 142. 42.9



KEYSTONE ENVIRONMENTAL RESOURCES, 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
POINT TIME (DRY)CF IN.H20 REQ ACT IN OUT IN.HG. DEG FFT/SEC
1.0S8 948.0 541.927 .750 .72 .72 84. 84. 5.0 138. 52.3
2.4 .800 .77 .77 84. 84. 5.0 142. 54.2
4.3 1.000 .96 .96 84. 84. 5.5 134. 60.2
6.4 .900 .86 .86 85. 84. 5.0 146. 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 1.200 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
35.0S 1000.0 548.748 1.100 1.06 1.06 85. 84. 6.0 153. 64.1
ORSAT
co2 .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 6-3-92 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
CLR-1-1-1 11-3-92
STACK SAMPLING CALCULATIONS
A. BAROMETRIC PRESSURE IN. HG..u:evneononononenns 29.32
B. AVG. DELTA H (IN H20) .0 evereeeonenenenaneennes .97
C. METER PRESSURE (IN. HG.)eveveunoeneanononoennnn 29.39
D. STATIC PRESSURE (IN. H20) evuveuveneneneoesoannns .80
E. STATIC PRESSURE (IN. HG.)...... et eereeneeeae .059
F. STACK PRESSURE (IN. HG.) (A+E).eceeercecncnnns 29.38
G. STACK DIAMETER (IN.).vueeenoononeneceoeenannns 36.00
H. STACK AREA (SQ. FT.)veveeeneneoeooencoenannnns 7.07
NOZZLE DIAMETER. « s voveveuencncncesncnnoenenannes .1800
I. NOZZLE AREA (SQ. FT.)veevereeroeneenaaeneeneas 000177
J. AVG. STACK TEMP (DEG. R.)eevervenrnoncoesnennen 602.0
K. AVG. METER TEMP (DEG. R.)evveroecnenennnenenes 535.9
L. CONDENSATE VOL. (ML)........ e eeneeieeeaeenas 8.4
M. ABSORBED H20 (ML).......... e teeeeeeneeaa .. 6.1
N. TOTAL H20 (ML)..euvevenenennens e reertaeenea. 14.5
O. METERED GAS (CF)evveuveeeneneenoeranns Ceteeene 36.341
P. GAS METER CORRECTION...... Ceeeeeeaan et .9721
Q. CORRECTED METERED GAS (CF)..... Ceeeerenen cenn 35.327
R. H20 GAS VOLUME (CF) (0.00267N(K/C)euveurecacans .706
S. TOTAL SAMPLED VOLUME (CF) (Q+R)eveececncecnnns 36.033
T. PERCENT H20 (L1OOR/S):vuvveerencoencenoecoanenns 1.96
THEORETICAL MAXIMUM. .. ovveueunoeneencnraancnns 21.09
PERCENT WATER USED. .« e uvuuvenensneneceensnsonns 1.96
U. SCFD GAS SAMPLED (528*%Q*C/(29.9%K))...... ceees 34.216
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 .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. ...vevereeenesnsennnns e .840
X. AVERAGE CORRECTED VELOCITY (FPS)..vvevececonans 60.85
[85.49*W*SQRT( (J*DELTA P)/ (V*F) }]
Y. AVG. FLOW RATE (CFM)  (X*H*60)...ccuecesnaonans 25807.
Z. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 22227.
STACK FLOW RATE (DRY) e evveverenecnsenoenannanes 21792.
AA. SAMPLE TIME (SEC) eveeuveucnronereencenoenaonnese 3600.
BB. PERCENT ISOKINETIC. .. eueueueneeenesnsennannnns 104.68

(J*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)

PARTICULATE . 00000 .00120 .00000 .00380

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: 0-00---11-3-92

CHARGE #: ...150-300196
TEST #: .....CLR-1-2-1

1. EMISSION RESULTS

GR/SCFD LB/HR

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. 8.0 126. 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 1.100 .97 .97 77. 67. 5.0 134. 63.1
9.0 1.100 .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 79. 71. 5.0 131. 63.0
2.4 .900 .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 8l. 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. 76. 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 85. 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. 5.0 136. 66.0
31.7 .800 .72 .72 85. 77. 4.0 137. 54.0
33.6 .800 .72 .72 85. 79. 4.0 137. 54.0
35.0E 924.0 911.927 1.000 .90 .90 88. 78. 4.5 136. 60.3
35.0E 924.0 911.927 1.000 .90 .90 87. 79. 4.5 136. 60.3
33.6 .900 .81 .81 87. 79. 4.0 136. 57.2
31.7 .900 .81 .81 87. 80. 4.0 136. 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. 81l. 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. 53.6
35.08 936.0 918.958 1.000 .90 .90 90. 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



6.4 .900
4.3 .900
2.4 +900
1.08 948.0 926.020 .800

.82
.82
.82
.73

.82
.82
.82
.73

923.
93.
93.
94.

87.
85.
86.
86.

144.
137.
135.
134.

57.6
57.2
57.1
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
1.0S 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
12.8 .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. 5.5 146. 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. 69.6
35.08 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.HG
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 RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 1,2,3 BATTERY PEC
CLR-1-2-1 11-3-92
STACK SAMPLING CALCULATIONS
A. BAROMETRIC PRESSURE IN. HG..ovvuueeunrnnnnn.... 29.32
B. AVG. DELTA H (IN H20).eeuuverenennnnnnnnnnnol .99
C. METER PRESSURE (IN. HG.)uvvevrunuonornnnononl 29.39
D. STATIC PRESSURE (IN. H20).u.©veuuuvewnnn oo, .80
E. STATIC PRESSURE (IN. HG.)uuvueeruennmnnnnnnnn . . .059
F. STACK PRESSURE (IN. HG.) (A+E)....v.ounnnnn.. ... 29.38
G. STACK DIAMETER (IN.)..euuvuueonnnnnnnnn. .. e 36.00
H. STACK AREA (S5Q. FT.).veuuvvrernnnnnnnnmmnnnn, 7.07
NOZZLE DIAMETER. .« veunenennnnnnnnennnnnnn o, .1800
I. NOZZLE AREA (SQ. FTu)uuvuvevnnnnnnnnncanannnn.  .000177
J. AVG. STACK TEMP (DEG. R.)..vvuernnnnnnnnnnonn, 596.5
K. AVG. METER TEMP (DEG. R.).uuveunnnnnnnnonnnoo. 543.5
L. CONDENSATE VOL. (ML) .uuuverunnnunnnnnnnnnnonn. 7.7
M. ABSORBED H20 (ML) .@eivunnernnnnnnnnnnmmnnnoon, 5.5
N. TOTAL H20 (ML)..uvveuvrunnnn... e heeteteneneaa 13.2
O. METERED GAS (CF)evvvuurnnnnennnnnnnnnnmonnnoo, 35.552
P.  GAS METER CORRECTION........uvvenunnnnnnnnn oo, .9915
Q. CORRECTED METERED GAS (CF)....evvvnnnnnnnnnnn,, 35.250
R. H20 GAS VOLUME (CF) (0.00267N(K/C)............ .652
S. TOTAL SAMPLED VOLUME (CF) (Q+R)...cuvnnn. .. ... 35.901
T. PERCENT H20 (100R/S).euuvernunennnnnnmnnnn o, 1.82
THEORETICAL MAXIMUM. ...0vvernennnnnnnnnnn . o, 18.07
PERCENT WATER USED....vuuneernnnnnnnnnnnnnn. .. 1.82
U. SCFD GAS SAMPLED (528#*Q#*C/(29.9%K))........... 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 CORRECTION.....cuuuuuvenennnnnnnnnnnnnn.. .840
X. AVERAGE CORRECTED VELOCITY (FPS)............... 62.92
[85.49*W*SQRT( (J*DELTA P)/ (V*F) }]
Y. AVG. FLOW RATE (CFM)  (X*H%60)................ 26687.
Z. STACK FLOW RATE (SCFM) (528%Y/J*F/29.92)...... 23197.
STACK FLOW RATE (DRY) euuuveunnnnnennnnnnnnnnnn, 22776.
AA. SAMPLE TIME (SEC).evvvuuunnennennnnnnnnnennnn, 3600.
BB. PERCENT ISOKINETIC....:vuvuuuenennnnnnnnn oo, 98.54

(J*lOO*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-1-2-1 11-3-92

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

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 #: .....CLR-1-3-1

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

2. STACK CONDITIONS

FLOW (ACFM) 24216.

(SCFM) 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



METER
READING
POINT TIME (DRY)CF
35.0E 900.0 659.354
33.6
31.7
29.6
27.0
23.2
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912.0 665.015
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1.0E 936.0 675.730
35.08 936.0 675.730
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~1-3-1 11-3-92

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
2.000 1.15 1.15 63. 64. 5.0 118. 84.0
1.300 .74 .74 63. 65. 5.0 120. 67.8
1.400 .80 .80 64. 66. 5.0 120. 70.4
1.300 .74 .74 64. 68. 4.5 120. 67.8
1.500 .86 .86 65. 69, 5.0 122. 73.0
1.300 .74 .74 66. 71. 4.5 123. 68.0
.700 .40 .40 67. 71. 3.0 124. 49.9
.700 .40 .40 68. 73. 3.0 123. 49.9
.700 .40 .40 69. 73. 3.0 125. 50.0
.600 .34 .34 70. 74. 2.5 124. 46.2
.900 .52 .52 71. 75. 3.0 125. 56.7
.900 .52 .52 72. 75, 3.0 125, 56.7
.700 .41 41 73. 77. 3.0 126. 50.0
.700 .41 .41 73. 78. 3.0 124. 49.9
«.700 .41 .41 74. 78. 3.0 125. 50.0
.900 .52 .52 74. 79. 3.5 125. 56.7
.900 .52 .52 75. 79. 3.0 125. 56.7
.800 .47 .47 76. 80. 3.0 125. 53.4
.900 .52 .52 76. 80. 3.5 125. 56.7
1.000 .58 .58 76. 81. 4.0 124. 59.7
1.000 .58 .58 77. 81. 4.0 126. 59.8
1.100 .65 .65 77. 81. 4.0 125. 62.6
l.100 .65 .65 77. 81. 4.0 125. 62.6
1.000 .59 .59 78. 81. 4.0 127. 59.8
1.000 .59 .59 78. 82. 4.0 126. 59.8
1.000 .59 .59 78. 82, 4.0 127. 59.8
1.000 .59 .59 78, 82. 3.5 127. 59.8
.800 <47 .47 79. 82. 3.0 127. 53.5
.900 .53 .53 78. 83. 3.5 128. 56.8
.900 .53 .53 79. 82, 3.5 127. 56.8
.800 .47 .47 78. 81. 3.0 125. 53.4
.700 .41 .41 79. 82. 3.0 122, 49.8
.700 .41 .41 79. 83, 3.0 123. 49.9
.700 <41 .41 80. 83. 3.0 125. 50.0
.700 .41 .41 80. 83. 3.0 127. 50.1
.600 .35 .35 80. 84. 2.5 127. 46.3
1.200 .71 .71 80. 85. 4.5 126. 65.5
1.100 .65 .65 81. 8s. 4.0 127. 62.7
1.100 .65 .65 81. 85, 4.0 128. 62.8
1.000 .59 .59 81. 85, 4.0 130. 60.0
1.000 .59 .59 81. 86. 3.5 130. 60.0
.900 .53 .53 82. 8s6. 3.5 130. 56.9
.700 .41 .41 82, 85. 3.0 130. 50.2
.700 .41 .41 82. 86. 3.0 133. 50.3



6.4 .700 .41 -41 83. ge. 3.0 133, 50.3
4.3 .700 .41 -41 82. 7. 3.0 134. 50.4
2.4 .600 .35 «35 83. g7. 2.5 135. 46.7
l1.0s 948.0 680.654 .600 .35 .35 83. g7, 2.5 134. 46.6



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 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, 2.5 135. 46.7
2.4 .900 «53 .53 83, gs. 3.5 136. 57.2
4.3 .800 +47 -47 84. gsg. 3.0 135, 53.9
6.4 .900 .53 .53 84. 8s. 3.5 136. 57.2
9.0 .800 .47 -47 84. 8s. 3.0 135, 53.9
12.8 .900 .53 .53 84. 8s. 3.0 135. 57.1
23.2 .900 .53 .53 85. gs. 3.5 13e6. 57.2
27.0 1.000 .58 .58 84. g9, 3.5 138. 60.4
29.6 1.100 .64 .64 85, gsg. 4.0 137. 63.3
31.7 1.100 .64 -64 84, g9, 4.0 138. 63.3
33.6 1.200 .70 .70 84. g8g. 4.5 138. 66.1
35.08 1000.0 685.840 1.100 .64 .64 85, g9, 4.0 138. 63.3
ORSAT
co2 .0 IMPINGER NO. 1 5.4
02 20.5 2 1.1
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 1.0295 10-16-92 FINAL LT 0.02CFM 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.................... 29.32
B. AVG. DELTA H (IN H20).u.iuvuuuuunnnnnnnnnnnnnn, .54
C. METER PRESSURE (IN. HG.)uuvueuvuuuuunnnnnonnnnnn, 29.36
D. STATIC PRESSURE (IN. H20)....eveuennnnnnn oo, 1.00
E. STATIC PRESSURE (IN. HG.)uuvuvuuuuuurnnnnnonoon, .074
F. STACK PRESSURE (IN. HG.) (A+E)......nnon. .. ... 29.39
G. STACK DIAMETER (IN.)..eevveuiunnnnnnnnnnnnnnnn, 36.00
H. STACK AREA (SQ. FT.).eevvernnrenennnnnnnnnnon, 7.07
NOZZLE DIAMETER. ....veuivenrennnnnnnnnnnnnnnnn, .1580
I. NOZZLE AREA (SQ. FT.).eevuvneuvuennnnnnnnnnnn.  .000136
J. AVG. STACK TEMP (DEG. R.)evveveernennnnnnnnnnn, 588.2
K. AVG. METER TEMP (DEG. R.).u.uuuuunrrnnnnnnnoon, 539.4
L. CONDENSATE VOL. (ML)..uueuuuuuunnnnnnnnnonnnn, 6.8
M. ABSORBED H20 (ML).....uvuuvnnnnnnnnnnnoonnnn, 4.1
N. TOTAL H20 (ML)....evvinnunennnnnnnnnnoonnlt? 10.9
O. METERED GAS (CF).uvvvuinunnnnnnnnennnnoonni ! 26.486
P.  GAS METER CORRECTION........evennnnnnnonnnnol 1.0295
Q. CORRECTED METERED GAS (CF)....ouowvwnnnn oo, 27.267
R. H20 GAS VOLUME (CF) (0.00267N(K/C)......... ... .535
S. TOTAL SAMPLED VOLUME (CF) (Q+R)...........oo.. 27.802
T. PERCENT H20 (100R/S)..cuvuurunennennnonnonnnnn, 1.92
THEORETICAL MAXIMUM......cvvuvvennennnnnnnnnn, 14.61
PERCENT WATER USED......oovvvinnnnnnnnnnnnnnn, 1.92
U. SCFD GAS SAMPLED (528%Q%C/(29.9%K))........... 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
co2 .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.......cvuuurnnrnnnnnnnnnn..... .840
X. AVERAGE CORRECTED VELOCITY (FPS)............. .. 57.10

[85.49*W*SQRT( (J*DELTA P)/ (V*F) )]
Y. AVG. FLOW RATE (CFM)  (X%H%60)................ 24216.

Z. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 21357.

STACK FLOW RATE (DRY) eusvvennnnnnannnnsnnnnnnn. 20946,
AR. SAMPLE TIME (SEC)..euuenuennnnnnnnnnnononnn, 3600.
BB. PERCENT ISOKINETIC.......0uuuuennnnnnnononnon, 108.27

(J*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) 1IN 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, PA 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 1le. 77.2
33.6 1.700 .85 .85 70. 67. 4.0 118. 77.4
31.7 1.600 .80 .80 72. e67. 4.0 117. 75.0
29.6 1.400 .70 .70 74. 67. 3.5 11s6. 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. 70. 1.5 126. 59.8
9.0 1.000 .51 .51 76. 70. 2.5 124. 59.7
6.4 1.000 .51 .51 77. 71. 2.5 131. 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. 1.5 119. 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. 76, 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. 57.0
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
35.08 936.0 911.676 1.000 .51 .51 90. 83. 2.5 134. 60.2
33.6 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. 86. 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 13s. 60.3
12.8 .800 .41 .41 92. 84. 2.0 137. 53.9
9.0 . 800 -41 .41 92, 85, 2.0 140. 54.1



KEYSTONE ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

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

DATE: veeesssll-3-92

CHARGE #: ...150-300196
TEST #: ve.e.CLR-1-4-1

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

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



4 .800 .41 .41 92. 84. 2.0 140. 54.1
3 .800 .41 .41 92. 86. 2.0 137. 53.9
4 .900 .46 .46 92. 86. 2.0 124. 56.6
0S 948.0 917.030 .800 .41 .41 94. 86. 2.0 120. 53.2



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, 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 our IN.HG. DEG FFT/SEC
1.08 948.0 917.030 .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 97. 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
35.05 1000.0 922.550 1.100 .57 .57 97. 88, 3.0 144. 63.6
ORSAT
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. HG..oveveeonoononnnnnn 29.32
B. AVG. DELTA H (IN H20)..uvevevennn. Ceteeeeneaas .50
C. METER PRESSURE (IN. HG.)ueveveronnennnanononns 29.36
D. STATIC PRESSURE (IN. H20)...... Ceteeteeeeenean 1.00
E. STATIC PRESSURE (IN. HG.)veveuevonaneooononnns .074
F. STACK PRESSURE (IN. HG.) (A+E).cuccecececanenss 29.39
G. STACK DIAMETER (IN.)e:veueeronenncnasconanonnan 36.00
H. STACK AREA (SQ. FT.)vevereeeoeonenoneneencnnns 7.07
NOZZLE DIAMETER. « v veeeerecacasoanaesnansennss .1580
I. NOZZLE AREA (SQ. FT.).vveveereenonsoascanananss  .000136
J. AVG. STACK TEMP (DEG. R.)evveuerenenoneonennns 591.7
K. AVG. METER TEMP (DEG. R.)evevecnennoroconcanss 543.7
L. CONDENSATE VOL. (ML) .vvveeeroncneancncnoncness 6.4
M. ABSORBED H20 (ML) . vuveveuoncneonenenanenncnnns 3.4
Ne TOTAL H20 (ML) e eveerenreroonoenessnonnononnnns 9.8
O. METERED GAS (CF) evveeurerncnonrooncenennnnanns . 27.154
P. GAS METER CORRECTION. ..eveuveeoeceencocscnans .9918
Q. CORRECTED METERED GAS (CF).veeeecececserenness 26.931
R. H20 GAS VOLUME (CF) (0.00267N(K/C).evveveecnnn. .485
S. TOTAL SAMPLED VOLUME (CF) (Q+R) eceveeeecocnens 27.416
T. PERCENT H20 (100R/S) .vvcucaccncncnnenns ceeeae 1.77
THEORETICAL MAXIMUM....... et eeetenee e 16.26
PERCENT WATER USED. .+ vvveueeeeneonroencnnseenns 1.77
U. SCFD GAS SAMPLED (528%Q*C/(29.9%K))...uecue... . 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 CORRECTION. . .veuvreeeecncnceenonnannannes .840
X. AVERAGE CORRECTED VELOCITY (FPS).uveeeeceencanns 59.24
[85.49*W*SQRT( (J*DELTA P)/ (V*F) }]
Y. AVG. FLOW RATE (CFM)  (X*®H%60)..c0ecceeconneses 25123,
Z. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 22024.
STACK FLOW RATE (DRY) e eoeoeeeocncccecnsanencans 21635,
AA. SAMPLE TIME (SEC) evveveencerocnesnoesnancnnnes 3600.
BB, PERCENT ISOKINETIC....00eueueecoenconsonnonnes 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
CLAIRTON, PA 1,2,3 BATTERY PEC
CLR-1-4-1 11-3-92

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

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00020 .01360
PARTICULATE .01980
ALL MATLS. .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 1-1

DATE: +.0c...11-4-92

CHARGE #: ...150-300196
TEST #: .....CLR-1-1-2

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

PARTICULATE .00350 .71624

2. STACK CONDITIONS
FLOW (ACFM) 28656.

(SCFM) 24398.

MOISTURE CONTENT (%) 2.23
STACK TEMPERATURE (F) 144.2

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 F VACUUM TEMP VELOCITY
POINT TIME (DRY)CF IN.H20 REQ ACT IN OUT IN.HG. DEG FFT/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. 6e67. 4.0 138. 71.8
29.6 1.400 1.32 1.32 67. 6e67. 4.0 140. 71.9
27.0 1.300 1.23 1.23 68. 67, 3.5 142. 69.4
23.2 1.300 1.23 1.23 68. e68. 3.5 141. 69.3
12.8 1.000 .94 .94 69. 68, 3.0 143. 60.9
9.0 l1.100 1.04 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
1.08 912.0 557.011 1.100 1.04 1.04 74. 74. 3.0 140. 63.7
1.08 912.0 557.011 1.100 1.05 1.05 75. 74. 3.0 138. 63.6
2.4 l1.100 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 l1.100 1.05 1.05 78. 77. 3.0 146. 64.1
9.0 1.100 1.05 1.05 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 1.15 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. 82. 4.0 150. 75.0
35.08 924.0 564.743 1.500 1.44 1.44 85. 83. 4.0 150. 75.0
35.05 924.0 564.743 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. 86. 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. 89. 3.0 139. 63.7
9.0 1.200 1.15 1.15 90. 89. 3.5 141. 66.6
6.4 1.200 1.15 1.15 90. 90. 3.5 141. 66.6
4.3 1.200 1.15 1.15 89. 89. 3.5 139. 66.5
2.4 1.100 1.05 1.05 90. 89. 3.0 138. 63.6
1.08 936.0 572.515 1.100 1.05 1.05 90. 89. 3.0 136. 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. 6l1.2
9.0 1.000 .96 .96 91. 91. 3.0 147. 61.1



6.4 1.100 1.05 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 948.0 580.392 1.000 .96 .96 91. 90. 3.0 144. 61.0



KEYSTONE ENVIRONMENTAL RESOURCES, 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. 61.1
6.4 1.100 1.07 1.07 91. 90. 3.0 148. 64.2
9.0 1.100 1.07 1.07 90. 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 1.26 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. 86. 4.0 149. 75.0
31.7 1.500 l1.46 1.46 86. 86. 4.0 148. 74.9
33.6 1.500 l1.46 1.46 85. 85. 4.0 148. 74.9
35.0E 1000.0 588.139 1.300 1.26 1.26 85. 84. 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 5-1-92

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



U.
V.

COMPONENT

Co2
CO
02
N2
H20

KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

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

STACK SAMPLING CALCULATIONS
BAROMETRIC PRESSURE IN. HG..oveveeoeonnnnss e
AVG. DELTA H (IN H20) v evueueeserecenoaannnnes
METER PRESSURE (IN. HG.)veveveroneononeonnnnns

STATIC PRESSURE (IN. H20) ...iceevesccnccaccns
STATIC PRESSURE (IN. HG.):eeeeessonsonnnnncocs
STACK PRESSURE (IN. HG.) (A+E).:ccrverccaacans
STACK DIAMETER (IN.) cciccveesocsocaccssanncons

STACK AREA (SQ. FT.).ccececesossocnsssccnsesas
NOZZLE DIAMETER. .. c.ceeevseacsossnsensocncesnes
NOZZILE AREA (SQ. FT.)ceeeescossocsosanesascansns
AVG. STACK TEMP (DEG. R.):ecvevescncsconconnaese
AVG. METER TEMP (DEG. R.):cseveoencescococccnse
CONDENSATE VOL. (ML) ..ccseeonsoccscsconnsenocs

ABSORBED H20 (ML) v vvueusernnnoannnnnnn e
TOTALHZO (ML)...........I'......"I....'.....
METERED GAS (CF) et vvvveneensesennonnnasnnnenns

GAS METER CORRECTION.....cveveeennnncnconnnnns
CORRECTED METERED GAS (CF) v eeeecnecencennonss
H20 GAS VOLUME (CF) (0.00267N(K/C) e vuvuunennnn
TOTAL SAMPLED VOLUME (CF) (Q+R) v ececevernnnns
PERCENT H20 (L1OOR/S) eeveueeueenornenencncnsnrennss
THEORETICAL MAXIMUM. .. ovvuvunnencnnnnnconnnnes
PERCENT WATER USED...vueueneenennneenencanns ceen
SCFD GAS SAMPLED (528#*Q*C/(29.9%K))...........
MOLECULAR WEIGHT OF STACK GAS

MOISTURE
ORSAT-DRY CORRECTION MOLECULAR
VOL.PCT./100 X (1-T/100) X WEIGHT

.000 X 9777 X 44.0
. 000 X 9777 X 28.0
.205 X 9777 X 32.0
.795 X 9777 X 28.2

X T/100= .0223 X 18.0

MOLECULAR

WEIGHT OF

STACK GAS

PITOT CORRECTION. ...ceteeeonsnnscsoscenoncannonnss

X. AVERAGE CORRECTED VELOCITY (FPS).v:vececeneannn

[85.49*W*SQRT( (J*DELTA P)/ (V*F) }]

Y. AVG. FLOW RATE (CFM)  (X*H®60) ...00cvcenncnnnn

STACK FLOW RATE (SCFM) (528*%Y/J*F/29.92)......

STACKFIDWRATE (DRY).."..............‘.'.....

M.
BB.

SMPIE TIm (SEC)....................'...l..l.
PERCENT ISOKINETIC. .. .:cecvevsonccccnacnonnossns

(J*100%U*29.92) / (528*X*AA*I*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 RESOURCES, 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 WT. (G) FILTER(G) 1IN 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: .......11-4-92

CHARGE #: ...150-300196
TEST #: .....CLR-1-2-2

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

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 CLAIRTON 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 OUT 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 1.16 80. 71. 3.0 133. 68.9
12.8 1.100 .98 .98 81. 71. 2.5 134. 63.4
9.0 1.000 .89 .89 81. 72. 2.0 135. 60.5
6.4 1.000 .89 .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
1.08 912.0 941.178 .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. 85. 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
35.0S 924.0 949.251 1.500 1.35 1.35 95. 87. 3.0 140. 74.5
33.6 1.600 1.44 1.44 096. 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. 91. 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. 91l. 2.8 130. 68.7
2.4 .600 .55 .55 97. 92. 1.5 129. 46.7
1.0S 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. 8l.4
31.7 1.800 1.64 1.64 99. 92. 3.5 141. 81.6
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, 2.5 142. 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. 60.7



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, Pa 1,2,3 BATTERY PEC
CLR-1-2-2 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 our IN.HG. DEG FFT/SEC
1.0E 948.0 965.446 1.100 1.00 1.00 9g, 94. 2.0 139. 63.7
2.4 1.000 .91 -91 99, 94, 2.0 137. 60.6
4.3 1.200 1.09 1.09 9gg, 93. 2.5 141. 66.7
6.4 1.200 1.09 1.09 g5, 91. 2.5 143, 66.8
9.0 1.300 1.18 1,18 93, 90. 3.0 142. 69.4
12.8 l.100 1.00 1.00 92, 88, 2.0 143, 63.9
23.2 1.300 1.18 1.18 93, 88, 2.8 139. 69.3
27.0 1.300 1.18 1.18 93, 86. 2.8 141. 69.4
29.6 1.500 1.37 1.37 g9, 86. 3.0 140. 74.5
31.7 1.500 1.37 1.37 o931, 84, 3.0 141. 74.5
33.6 1.700 1.53 1.53 gg, 85, 3.2 140. 79.3
35.0E 1000.0 973.595 1.600 1.44 1.44 gg, 83. 3.0 138. 76.8
ORSAT
co2 .0 IMPINGER No. 1 9.6
02 20.5 2 .6
Cco .0 3 -5
N 79.5 4 .0
ABSORBED H20 8.7
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.618 5-5-92 INITIAL LT 0.02CFM 5.0
METER 0.9915 5-5-92 FINAL LT 0.02CFM 5.0
PITOT 0.84 7-27-92

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



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
A. BAROMETRIC PRESSURE IN. HG..vuveoeanocnansnsns 29.07
B. AVG. DELTA H (IN H20) ..cocecceconnoosnasoacnns 1.19
C. METER PRESSURE (IN. HG.)....... S 29.16
D. STATIC PRESSURE (IN. H20) .cecevecoanonnnosasns 1.00
E. STATIC PRESSURE (IN. HG.):eveeeoonoannasoonses .074
F. STACK PRESSURE (IN. HG.) (A+E).cccecuveaccosecs 29.14
G. STACK DIAMETER (IN.).cceeroccconcasnnns Ceeeene 36.00
H. STACK AREA (SQ. FT.)eecvccoecanasansoncsansens 7.07
NOZZLE DIAMETER. « s« oo voevsososnsososasansosanes .1800
I. NOZZLE AREA (SQ. FT.).ceevcccrocsssnnsaneassss 000177
J. AVG. STACK TEMP (DEG. R.).cceveecosnnoonnaosos 596.9
K. AVG. METER TEMP (DEG. R.).cuvcctocecacnosnnasos 548.3
L. CONDENSATE VOL. (ML) .eceenscocosnoonoannansansse 10.7
M. ABSORBED H20 (ML) .voevverccocsscsocsnasoasnnans 8.7
N. TOTAL H20 (ML) «eveevcoccocsoccsacoannannsnoses 19.4
O. METERED GAS (CF)evveeeencoasoncossosnasnasanss 40.346
P. GAS METER CORRECTION.....ccccocsccncnacnaasoss .9915
Q. CORRECTED METERED GAS (CF).cevveerocasoccccens 40.003
R. H20 GAS VOLUME (CF) (0.00267N(K/C).veeveesacns .974
S. TOTAL SAMPLED VOLUME (CF) (Q+R).ccoeeeoconocns 40.977
T. PERCENT H20 (100R/S) .ccvcceccaccascnsocraosnans 2.38
THEORETICAL MAXIMUM. .. .cvvecensecnccoacansnsos 18.69
PERCENT WATER USED. .. .ecevecccsoanconsoansonos 2.38
U. SCFD GAS SAMPLED (528*Q#*C/(29.9%K))...ceeusans 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 .205 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 CORRECTION....e.veeeensesconosncnanannons .840
X. AVERAGE CORRECTED VELOCITY (FPS)e:ccecccsosenns 69.21
[85.49*W*SQRT( (J*DELTA P)/ (V*F)}]
Y. AVG. FLOW RATE (CFM)  (X*H*60)...ceccevecocens 29354.
Z. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 25293,
STACK FLOW RATE (DRY) eceveeccnccsossccnnsacsoons 24692.
AA. SAMPLE TIME (SEC) evevvceeenecanoacsnssesasnnnes 3600.
BB. PERCENT ISOKINETIC....0eveeeonacascssscsaansoes 101.42

(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 l1,2,3 BATTERY PEC
CLR-1-2-2 11-4-92

CYCLONE MATL.ON INSOL.MATL. SOL.MATL.
PARAMETER WT. (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 MATLS. .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 RESOURCES
AIR QUALITY ENGINEERING

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

CHARGE #: ...150-300196
TEST #: .....CLR-1-3-2

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

2. STACK CONDITIONS

FLOW (ACFM) 28359.

(SCFM) 24793.
MOISTURE CONTENT (%) 2.13
STACK TEMPERATURE (F) 128.3

3. SAMPLING CONDITIONS

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



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
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
35.08 900.0 686.110 1.300 .75 .75 65. 69, 2.5 123. 68.3
33.6 1.400 .81 .81 66. 71. 2.5 122. 70.8
31.7 1.400 .81 .81 67. 72, 2.5 123. 70.9
29.6 1.500 .87 .87 68. 74. 2.5 124. 73.4
27.0 1.500 .87 -87 70. 7s. 2.5 128. 73.7
23.2 1.300 .75 -75 70. 75, 2.5 126. 68.5
12.8 1.000 .58 .58 71. 7s. 2.0 127. 60.1
9.0 1.000 .58 .58 72. 77. 2.0 126. 60.1
6.4 1.300 .75 -75 74, 78, 2.5 127. 68.5
4.3 1.400 .81 -81 74. 79, 2.5 126. 71.1
2.4 1.300 .75 .75 75. 8o. 2.0 128, 68.6
1.08 912.0 692.036 1.200 .70 .70 75, 81, 2.0 127. 65.8
1.0 912.0 692.036 1.200 .70 .70 77. 81. 2.5 127. 65.8
2.4 1.000 .59 .59 77. 82. 2.0 128. 60.2
4.3 1.100 .64 .64 78. 83, 2.0 130. 63.2
6.4 1.200 .70 .70 78. 83. 2.0 130. 66.0
9.0 1.300 .76 76 79. 84, 2.5 131. 68.8
12.8 1.300 .76 .76 80. 85, 2.5 130. 68.7
23.2 1.300 .76 76 80. 85, 2.5 132. 68.8
27.0 1.400 .82 .82 81. 8s. 2.5 131. 71.4
29.6 1.500 .88 .88 82. g7. 2.5 133. 74.0
31.7 1.400 .82 -82 83, g7, 2.5 131. 71.4
33.6 1.300 .76 .76 83. gsg. 2.5 133. 68.9
35.08 924.0 698.105 1,300 .76 .76 83. gs. 2.5 131. 68.8
35.08 924.0 698.105 1.300 +76 .76 83, 89, 2.5 133. 68.9
33.6 1.600 .94 -94 84. g9, 3.0 131. 76.3
31.7 1.500 .88 .88 84. 89, 3.0 132, 73.9
29.6 1.500 .88 .88 85. g9, 2.5 132, 73.9
27.0 1.500 .88 .88 83, g7, 2.5 11e6. 72.9
23.2 1.400 .82 .82 84. g7, 2.5 11s6. 70.4
12.8 1.300 .76 .76 84. 8s, 2.5 120. 68.1
9.0 1.300 .76 .76 85. gg. 2.5 122. 68.2
6.4 1.400 .82 .82 85, g9, 2.5 125, 71.0
4.3 1.400 .84 -84 85, gog, 2.5 126. 71.1
2.4 1.200 .72 .72 85. 89, 2.0 125, 65.7
1.08 936.0 704.533 1.200 .72 -72 85, gsg, 2.5 125. 65.7
35.0E 936.0 704.533 1.400 .84 -84 85, g9, 2.5 126. 71.1
33.6 1.300 .78 .78 85, gsg, 2.5 12s6. 68.5
31.7 1.300 .78 -78 85. g9, 3.0 130. 68.7
29.6 1.400 .84 -84 86. g9, 3.0 128. 71.2
27.0 1.300 .78 .78 85, 99, 2.5 130. 68.7
23.2 1.200 .71 71 86. 89, 2.5 129, 66.0
12.8 -900 .53 .53 86. 89, 2.0 131. 57.2
9.0 .900 .53 .53 86. 89, 2.0 130. 57.2



6.4 1.000
4.3 .900
2.4 .800
1.0E 948.0 710.343 .800

.59
.53
.47
.47

.59
.53
.47
.47

8é.
86.
86.
87.

89.
89.
90.
90.

NN
L]
0O0O0Oo

132.
131.
133.
131.

60.4
57.2
54.0
53.9



6.4 1.400 .83 .83 57. 52, 3.0 l102. 69.4
4.3 1.400 .83 .83 57, 52, 3.0 104. 69.6
2.4 1.200 .71 .71 58, 53, 2.5 103. 64.4
1.0S 948.0 742.230 1.100 .65 .65 58, 54, 2.5 102. 61.6



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......o00oonnnn.... 29.15
B. AVG. DELTA H (IN H20)..evvuunnnnnnnnnnnnnnoon, .75
C. METER PRESSURE (IN. HG.)...evvveunnnnnnnnnnon, 29.21
D. STATIC PRESSURE (IN. H20)...vevunnnnnnnnnnnnn, 1.00
E. STATIC PRESSURE (IN. HG.).vevvvrnnnnnnnnnnnnn, .074
F. STACK PRESSURE (IN. HG.) (A+E)....vwnnnn. .. ... 29.22
G. STACK DIAMETER (IN.).:euuvuueeenonnnnnnn oo, 36.00
H. STACK AREA (S5Q. FT.).eevuunnennnnnnnnnnonoin, 7.07
NOZZLE DIAMETER. .. .cvuuveernnnnnnnnennnnnnn. . .1580
I. NOZZLE AREA (SQ. FT.)...iivvevvennnnnennannn..  .000136
J. AVG. STACK TEMP (DEG. R.).uuueuvuerunnnnnnnnnnn., 563.9
K. AVG. METER TEMP (DEG. R.).uuuuuenrnnnnnn. . .. 517.8
L. CONDENSATE VOL. (ML).©uuuuvirrenennnnnnnnnnnnn, 5.3
M. ABSORBED H20 (ML)..:evuvunnnnnnnnnnnnnnnnn oo, 7.4
N. TOTAL H20 (ML)..vvuiuiienunnnnnnnnnnnnmnnnnnn, 12.7
O. METERED GAS (CF).vuvirernnnnnnnnnnnnnnnnnnnn, 31.871
P. GAS METER CORRECTION........evvvvennnnnnnnnnn, 1.0295
Q. CORRECTED METERED GAS (CF).uvuvnrennnnnnnn oo, 32.811
R. H20 GAS VOLUME (CF) (0.00267N(K/C)............ .601
S. TOTAL SAMPLED VOLUME (CF) (Q+R).....oon.. .. ... 33.412
T. PERCENT H20 (100R/S).0.eveveeeernnnnnnnnnnnnnn, 1.80
THEORETICAL MAXIMUM. . .souveunnnnnnnnnnnnnnn. .. 7.46
PERCENT WATER USED.....cuvvuvnennnnnnnnnnonn, 1.80
U. SCFD GAS SAMPLED (528*%Q*C/(29.9%K))......... .. 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 CORRECTION.......cuuueennnnnnnnnnnnnnn... .840
X. AVERAGE CORRECTED VELOCITY (FPS)............... 65.92

[85.49*W*SQRT( (J*DELTA P)/ (V+F) }]
Y. AVG. FLOW RATE (CFM)  (X*H*60)................ 27958,

Z. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 25569.

STACK FLOW RATE (DRY) et iiniiiiiinennnnnnnnnnnn. 25109.
AA. SAMPLE TIME (SEC) e evinniniiineennennnnnnnnnnn. 3600.
BB. PERCENT ISOKINETIC............................ 112.62

(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=-1-3-3 11-05-92

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

PARTICULATE .00000 .00130 .00000 .00180

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00100 .01070
PARTICULATE .01480
ALL MATLS. .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



KEYSTONE ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA
1,2,3 BATTERY PEC STACK 1-4
DATE: .......11-05-92

CHARGE #: ...150~-300196
TEST #: .....CLR-1-4-3

1. EMISSION RESULTS

GR/SCFD LB/HR

2. STACK CONDITIONS

FLOW (ACFM)

29036.

(SCFM) 26604.
MOISTURE CONTENT (%) l1.68
STACK TEMPERATURE (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. 56. 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. 58. 3.0 101. 74.2
29.6 1.500 .79 .80 66. 58. 3.0 l101. 71.8
27.0 1.400 .73 .75 65. 59. 2.5 lo02. 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 l106. 67.1
4.3 1.300 .68 .70 64. 57. 2.5 105. 67.1
2.4 1.200 .63 .65 63. b56. 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. 56. 2.5 103. 64.3
2.4 1.100 .58 .60 67. 58. 2.2 106. 61.8
4.3 1.200 .63 .65 66. 58. 2.5 107. 64.6
6.4 1.300 .68 .70 68. 59. 2.7 l108. 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. 56. 2.5 108. 64.6
27.0 1.300 .68 .68 65. 56. 2.5 111. 67.4
29.6 1.500 .79 .80 65. 56. 3.0 lo08. 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
31.7 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. 2.7 106. 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. 58. 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. 61.6
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. 656. 3.0 105. 74.4
31.7 1.600 .84 .85 64. 57. 3.0 104. 74.4
29.6 1.700 .89 .90 57. b51. 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. 53. 2.2 91. 60.9
1.08 948.0 979.309 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 F  VACUUM TEMP VELOCITY
POINT TIME (DRY)CF IN.H20 REQ ACT IN OUT IN.HG. DEG FFT/SEC
1.0S 948.0 979.309 1.000 .52 .50 60. 53. 2.0 92. 58.2
2.4 1.100 .58 .60 59. 52. 2.5 93. 61.0
4.3 1.300 .68 .70 61. 51. 2.5 102. 66.9
6.4 1.300 .68 .70 59. 50. 2.5 103. 67.0
9.0 1.200 .63 .65 59. 50. 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 .89 .90 62. 53. 3.0 99. 76.3
33.6 1.700 .89 .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
coz2 .o 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..covececoononnnnnes 29.15
B. AVG. DELTA H (IN H20) eveuoeecsncsoconannaannans .73
C. METER PRESSURE (IN. HG.)evevceconsosoonnananse 29.20
D. STATIC PRESSURE (IN. H20) .eeeeroocsconansannns 1.00
E. STATIC PRESSURE (IN. HG.).covorecoonenocnnnnns .074
F. STACK PRESSURE (IN. HG.) (A+E).ccceveaceccoanse 29.22
G. STACK DIAMETER (IN.).veveosoassccoccnnsoannans 36.00
H. STACK AREA (SQ. FT.)ecevcevccsncsanssnnsaansas 7.07
NOZZLE DIAMETER. « et vceveononsoanossoscsssnonnos .1580
I. NOZZLE AREA (SQ. FT.).uveeceecessescssnsscnsaas  -000136
J. AVG. STACK TEMP (DEG. R.).eceeeecesocnnsonasns 562.8
K. AVG. METER TEMP (DEG. R.).cesecesocncansacncns 519.7
L. CONDENSATE VOL. (ML)..... Ceeeae e eeserteaaaas 3.5
M. ABSORBED H20 (ML) .vecvocsocncens feeeeeeneenean 7.7
N. TOTAL H20 (ML) .eeevvuancoess e eesertenenaneae 11.2
O. METERED GAS (CF)evevvenrencnnsosancsassannnsons 31.379
P. GAS METER CORRECTION....cvcctocscosscsoancsnns .9918
Q. CORRECTED METERED GAS (CF).coeceveensocnannonne 31.122
R. H20 GAS VOLUME (CF) (0.00267N(K/C).cvcevcecenns .532
S. TOTAL SAMPLED VOLUME (CF) (Q+R)cccesececonacss 31.654
T. PERCENT H20 (100R/S).evcevencanosecsccansanons 1.68
THEORETICAL MAXIMUM. . oo vvevrncncossonncsoannsns 7.24
PERCENT WATER USED. «cevvuvreeocncocacsosacosns 1.68
U. SCFD GAS SAMPLED (528%Q#*C/(29.9%K)).c.cceoevoens 30.884
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 .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. ...ceveucseoesoancssscsannsnes .840
X. AVERAGE CORRECTED VELOCITY (FPS)..cccececeencns 68.46
[85.49*W*SQRT( (J#DELTA P)/ (V*F)}]
Y. AVG. FLOW RATE (CFM)  (X*H%60)....ccocecenacnns 29036.
Z. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 26604.
STACK FLOW RATE (DRY) e eevevrecocncsncossesncnns 26157.
AA. SAMPLE TIME (SEC) e vesveveeonnncsnasscsnannonns 3600.
BB. PERCENT ISOKINETIC. ... eueeccnsocoanssasnsnsas 102.16

(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-1-4-3 11-05-92

CYCLONE 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





