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ABSTRACT

A demonstration of the pushing emissions control system for Batteries 7, 8, and 9
operated at USS Clairton Works was conducted on December 8, 9, and 10, 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 7, 8, or 9.

The results of the testing showed an average particulate matter emissions rate of 1.87
Ibs per hour, while the allowable emissions rate is 4.47 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 five times, with all cases
occurring on the first day of the test program, while a maximum plume opacity during
the travelling operation greater than 10 percent was observed on 16 of the 60 cases on
the first day of the test program, six of the 60 cases on the second day of the test
program, and one of the 60 cases on the third day of the test program. During the
pushing operation, the plume opacity was greater than or equal to 20 percent for an
average of 0.1 seconds. During the travelling operation, the plume opacity was greater
than 10 percent for an average of 0.6 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 7, 8, and 9
operated at USS Clairton Works was conducted on December 8, 9, and 10, 1992. A
baghouse controls the emissions which result from the pushing operations from the
ovens of Batteries 7, 8, and 9. 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 7, 8, or 9.

The field work activities were completed by Chester Environmental. The test crew
included Richard Casselberry, Bernie May, Darren McKoy, James McKoy, Thomas
Morgan, Paul Pastorik, John Shimshock, and John Smelko. 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 (CO,), 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 7, 8, and 9 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.

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 11.34 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, 9.88 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:

11,34 1b x 1 hr pushing x 1 min pushing x  9.88 pushes = 1.87 lbs/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 9.88
ovens were pushed per hour, the particulate matter emissions rate is equal to (0.04 lbs /
ton coke pushed) x (11.3 tons coke pushed / oven) x (9.88 ovens pushed / hour), or
4.47 1bs per hour. Thus, the average particulate matter emissions rate determined in
the test program is less than the allowable emissions rate.
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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)
(%)

USS Clairton Works 300197-01 2/93

TABLE 3-1

USS CLAIRTON WORKS
CLAIRTON, PA

BATTERIES 7, 8, AND 9

PUSHING EMISSIONS CONTROL SYSTEM
PARTICULATE MATTER EMISSIONS DATA

DAY 1

TEST DATE: 12-8-92
TEST TIME: 8:53 TO 14:59

2-1 2-2
CLR-2-1-1 CLR-2-2-1
14.32 1.23
0.0740 0.0058
24408 26311
22842 25104
22598 24813
99 89
1.1 1.2
60 60
38.653 51.747
114.0 98.4
4a

CLR-2-3-1

2-3 2-4

CLR-2-4-1
0.86 0.53
0.0037 0.0022
29128 30479
27208 28909
26854 28631
101 92
1.3 1.0
60 60
35.819 55.725
62.9 129.8
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TABLE 3-2

USS CLAIRTON WORKS
CLAIRTON, PA

BATTERIES 7, 8, AND 9

PUSHING EMISSIONS CONTROL SYSTEM
PARTICULATE MATTER EMISSIONS DATA

DAY 2

TEST DATE: 12-9-92
TEST TIME: 8:33 TO 14:44

2-1 2-2
CLR-2-1-1 CLR-2-2-1
7.09 0.56
0.0364 0.0024
24656 28634
22991 27060
22729 26749
101 95
1.1 1.2
60 60
37.683 31.751
110.5 102.7
4b

2-3
CLR-2-3-1

2-4
CLR-2-4~1
0.34 0.69
0.0015 0.0028
29332 30453
27471 29178
27125 28699
100 87
1.3 1.6
60 60
33.264 45.418
106.1 105.5
CHESTER
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8.68
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(gr/dscf)

(acfm)
(scfm)
(dscfm)
(°F)
(%)

(minutes)
(dscf)
(%)

USS Clairton Works 300197-01 2/93

TABLE 3-3

USS CLAIRTON WORKS
CLAIRTON, PA

BATTERIES 7, 8, AND 9
PUSHING EMISSIONS CONTROL SYSTEM
PARTICULATE MATTER EMISSIONS DATA

DAY 3
TEST DATE: 12-10-92
TEST TIME: 8:47 TO 14:46

2-1 2-2 2-3 2-4
CLR-2-1-1 CLR-2-2-1 CLR-2-3-1 CLR-2-4-1
5.94 0.62 1.19 0.65
0.0310 0.0028 0.0051 0.0027
24490 27714 29952 29532
22725 26035 27869 28040
22371 25553 27337 27774
94 89 94 83
L5 1.9 1.9 1.0
60 60 60 60
37.121 30.037 32.455 43.535
110.6 101.7 102.7 104.5
4c CHESTER
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TABLE 3-4

USS CLAIRTON WORKS
CLAIRTON, PA

BATTERIES 7, 8, AND 9
PUSHING EMISSIONS CONTROL SYSTEM
PARTICULATE MATTER EMISSIONS DATA

SUMMARY OF DAYS 1, 2, AND 3

Particulate
Matter
Day Test Date Emissions
(Ib/hr pushing)

1 12-8-92 16.95
12-9-92 8.68
3 12-10-92 8.39
Average 11.34

4d
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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 30 dscf per test. Five of
the twelve isokinetics values were outside 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 five times, with all cases occurring on the first day of
the test program. For these particular cases, a maximum plume opacity during the
travelling operation greater than 10 percent was observed four times.

Over the three day test program, a maximum plume opacity during the travelling
operation greater than 10 percent was observed on 16 of the 60 cases on the first day of
the test program, six of the 60 cases on the second day of the test program, and one 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 0 percent was registered if the maximum plume
opacity was greater than or equal to 20 percent or greater than 10 percent, respectively.
The average pushing performance for test program was 97.2 percent, while the average
travel performance was 87.2 percent. During the pushing operation, the plume opacity
was greater than or equal to 20 percent for an average of 0.1 seconds. During the

USS Clairton Works
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TABLE 3-5

USS CLAIRTON WORKS
CLAIRTON, PA

7, 8, AND 9 BATTERY PUSHING EMISSIONS CONTROL
VISIBLE EMISSIONS DATA SUMMARY

Baghouse Stacks

Observation Number of Greatest
Date Observations Opacity (%)

12-8-92 240 0
12-9-92 240 0
12-10-92 240 0
Pushing Operation
Number of Average

Observations  Pushing Time with
Observation Number of with Opacity Performance Opacity

Date Observations  >=20% (%) > 20% (sec)
12-8-92 60 5 91.7 0.3
12-9-92 60 0 100 0
12-10-92 60 100 0

—
Average ’ 97.2 0.1

Travelling Operation

Number of Average
Observations Travelling Time with

Observation Number of with Opacity Performance Opacity

Date Observations >10% (%) >=10% (sec)
12-8-92 60 16 73.3 1.0
12-9-92 60 6 90.0 0.7
12-10-92 60 /1’_ 98.3 0.2

<3
Average 87.2

0.6
@ CHESTER
/ ENVIRONMENTAL
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travelling operation, the plume opacity was greater than 10 percent for an average of
0.6 seconds.
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COMPLIANCE DEMONSTRATION
7, 8, AND 9 BATTERY PUSHING EMISSIONS CONTROL

USS CLAIRTON WORKS
CLAIRTON, PA

APPENDIX A
TEST PROTOCOL, FIELD DATA SHEETS



COMPLIANCE TEST PROTOCOL
BATTERIES 7, 8, & 9
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: 300197-01
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quenching station. The three day test program will be performed during periods of normal
Plant production and operation.

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 ]. 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.

USS Clairton Works 30019701 10/92 1 K EYSTO .
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along with stack £as temperatures will be recorded at each sampling point. Static pressure of
the exhaust gas stream will be measured with the same Pitot tube.

isokinetic conditions are maintained. Clean up of the sampling train wil] include a water rinse
followed by an acetone rinse of both the front-half and back-haif components of the sample
train, as per PA DER particulate matter test method requirements. The water soluble and

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 residye weights will added
together to determine tota] particulate matter catch.
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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.
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GEQOMETRIC PITQT CALIBRATION
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EQMETRIC PITQT CALIBRA
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EOMETRIC PITOT CALIBR
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GEOMETRIC PITOT CALIBRA TION
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COMPLIANCE DEMONSTRATION
7, 8, AND 9 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
7,8,9 BATTERY PEC STACK 2-1
DATE: .......12-8-92

CHARGE #: ...150-300197
TEST #: .....CLR-2-1-1

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

2. STACK CONDITIONS

FLOW (ACFM) 24408.

(SCFM) 22842,
MOISTURE CONTENT (%) 1.07
STACK TEMPERATURE (F) 99.0

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 60.0
SCFD GAS SAMPLED 38.653
PERCENT ISOKINETIC 114.04



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 7,8,9 BATTERY PEC
CLR-2-1-1 12-8-92

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
35.0W 830.0 719.969 .800 .81 .81 37. 37. 3.0 95. 51.7
33.6 1.200 1.22 1.22 37. 37. 3.0 95. 63.4
31.7 1.200 1.22 1.22 37. 35. 3.0 99. 63.6
29.6 1.200 1.21 1.21 37. 35. 3.0 95. 63.4
27.0 1.400 1.43 1.43 39. 35. 3.0 97. 68.6
23.2 1.200 1.22 1.22 39. 35, 3.0 97. 63.5
12.8 .800 .82 .82 39. 135, 3.0 99. 51.9
9.0 .800 .82 .82 39. 35, 3.0 97. 51.8
6.4 .800 .82 .82 39. 37, 3.0 99. 51.9
4.3 .800 .82 .82 39. 37, 3.0 93. 51.6
2.4 .800 .82 .82 39. 137. 3.0 92. 51.6
l1.0w .800 .82 .82 40. 37. 3.0 88. 51.4
1.0W .800 .82 .82 40. 137, 3.0 88. 51.4
2.4 .800 .82 .82 39. 137. 3.0 86. 51.3
4.3 .800 .82 .82 39. 137, 3.0 92. 51.6
6.4 .800 .81 .81 40. 37. 3.0 101. 52.0
9.0 .800 .81 .81 40. 38, 3.0 101. 52.0
12.8 .800 .81 .81 39. 39, 3.0 105. 52.2
23.2 1.200 1.22 1.22 42. 39, 3.0 95. 63.4
27.0 1.400 1.42 1.42 43. 39, 3.5 99. 68.7
29.6 1.200 1.22 1.22 42. 39, 3.0 100. 63.6
31.7 1.300 1.31 1.31 42. 39. 3.5 99. 66.2
33.6 1.500 1.51 1.51 43. 39, 3.5 99. 71.1
35.0W 1.200 1.21 1.21 41. 39. 3.0 100. 63.6
35.0W .800 .81 .81 41. 40. 2.5 l101. 52.0
33.6 .800 .81 .81 41. 39, 2.5 105. 52.2
31.7 1.200 1.21 1.21 39. 39, 3.0 100. 63.6
29.6 1.200 1.21 1.21 40. 39, 3.0 105. 63.9
27.0 1.200 1.21 1.21 41. 39, 3.0 100. 63.6
23.2 1.000 1.01 1.01 42. 39. 3.0 lo2. 58.2
12.8 1.000 1.01 1.01 41. 39. 3.0 105. 58.4
9.0 .800 .81 .81 41. 39, 2.5 105. 52.2
6.4 .800 .81 .81 40. 39. 2.5 104. 52.1
4.3 .800 .81 .81 40. 39. 2.5 91. 51.5
2.4 .800 .81 .81 40. 39. 2.5 88. 51.4
1.0W .800 .81 .81 40. 39. 2.5 88. 51.4
35.08 .800 .81 .81 41. 39. 2.5 100. 52.0
33.6 .800 .81 .81 41. 39. 2.5 104. 52.1
31.7 1.200 1.21 1.21 44. 4o0. 3.0 101. 63.7
29.6 1.000 1.01 1.01 44. 4o0. 2.5 102. 58.2
27.0 1.000 1.01 1.01 42. 4o0. 2.5 104. 58.3
23.2 1.000 1.01 1.01 42. 4o0. 2.5 104. 58.3
12.8 1.000 1.01 1.01 41. 4o0. 2.5 104. 58.3
9.0 1.000 1.01 1.01 41. 4o0. 2.5 103. 58.2
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23.2
27.0
29.6
31.7
33.6

.800 .81 .81 41. 39, 2.5 105.
.800 .81 -81 40. 39, 2.5 103.
1.200 1.21 1.21 41. 39, 2.5 88.
1.200 1.21 1.21 40. 39, 2.5 88.
1.200 1.21 1.21 41. 39, 3.0 92.
.800 .81 .81 43. g4o0. 2.5 89.
1.200 1.21 1.21 42. 40. 3.0 100.
.800 .81 -81 43. 4o0. 2.5 104.
.800 .81 .81 42. g4o. 2.5 105.
.800 .81 -81 42. 4o0. 2.5 105.
1.200 1.20 1.20 43. g4o0. 3.0 107.
1.000 1.00 1.00 44. g40. 3.0 105.
1.200 1.20 1.20 44. 341, 3.0 105.
1.000 1.00 1.00 42. g4o0. 3.0 107.
1.200 1.20 1.20 42. 4o0. 3.5 105.
35.08 930.0 757.551 1.000 1.00 1.00 42. g40. 3.0 105.
ORSAT
Co2 .0 IMPINGER NO. 1 2.3
02 20.5 2 .3
co .0 3 -.2
N 79.5 4 .0
ABSORBED H20 6.5
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.830 11-25-92 INITIAL LT .009CFM 5.0
METER 0.9807 11-25-92 FINAL LT .004CFM 5.0
PITOT 0.84 11-2-92
CONTROL BOX NO. 6 PROBE NO. 5-1 NOZZLE NO. 22

52.2
52.1
63.0
63.0
63.2
51.4
63.6
52.1
52.2
52.2
64.0
58.4
63.9
58.5
63.9
58.4
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CLAIRTON, PA 7,8,9 BATTERY PEC
CLR-2-1-1 12~-8-92
: STACK SAMPLING CALCULATIONS
BAROMETRIC PRESSURE IN. HG..... e eeeeeeaaa.. 29.60
AVG. DELTA H (IN H20)...evevununnnrnnnnnnonn, 1.01
METER PRESSURE (IN. HG.)..vuuvuuuunnnnnn oo, 29.67
STATIC PRESSURE (IN. H20)........... R ... .60
STATIC PRESSURE (IN. HG.).uuuuuunnnnnnnn.. ceen .044
STACK PRESSURE (IN. HG.) (A+E)............. ... 29.64
STACK DIAMETER (IN.)........... ettt 36.00
STACK AREA (SQ. FT.).evivenunnnnnnannnnnonniil: 7.07
NOZZLE DIAMETER......0vvvvennnnennnnnnnnnon, .1800
NOZZLE AREA (SQ. FT.)uvevevnunnnnnnnnnnnn il .000177
AVG. STACK TEMP (DEG. R.)eeuvuuueunnnnn oo, 559.0
AVG. METER TEMP (DEG. R.).uvuuvernnnnn oo, 499.7
CONDENSATE VOL. (ML).©uuuununnnnunrnnnnnnnn, .. 2.4
ABSORBED H20 (ML)...vouuuuunnnnunnnnnoonnnn ! 6.5
TOTAL H20 (ML)...evvuuvinnnnnnnnnnnnnnonnil e 8.9
METERED GAS (CF).vuuinuuenrnnnnnnnronnnnnnn, .. 37.582
GAS METER CORRECTION.........0uuvnnnnnnonnon.. .9807
CORRECTED METERED GAS (CF)..uvuunnnnoonnnonnn, 36.857
H20 GAS VOLUME (CF) (0.00267N(K/C)......... ... .400
TOTAL SAMPLED VOLUME (CF) (Q+R).......... ... .. 37.257
PERCENT H20 (100R/S)...veuuunnennnnnnnnnoonns’ 1.07
THEORETICAL MAXIMUM................ e cen 6.33
PERCENT WATER USED.......o0uuuvunnnnnn. ... ... 1.07
SCFD GAS SAMPLED (528*Q*C/(29.9%K))........ ... 38.653
MOLECULAR WEIGHT OF STACK GAS
MOISTURE
ORSAT~DRY CORRECTION MOLECULAR WEIGHT
COMPONENT  VOL.PCT./100 X (1-T/100) X WEIGHT = PER MOLE
.000 X .9893 X 44.0 = .00
.000 X .9893 X 28.0 = .00
.205 X .9893 X 32.0 = 6.49
.795 X .9893 X 28.2 = 22.18
X T/100= .0107 X 18.0 = .19
MOLECULAR
WEIGHT OF
STACK GAS = 28.86
PITOT CORRECTION. ......uerunnunnnennnnnnnn..... .840
AVERAGE CORRECTED VELOCITY (FPS)............... 57.55
(85.49%W*SQRT( (J*DELTA P)/(V*F) )]
AVG. FLOW RATE (CFM)  (X*H¥60)...»............ 24408,
STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 22842,
STACK FLOW RATE (DRY) +vvvunnnnnnnnn.. .. 22597,
SAMPLE TIME (SEC).teuuevuiuunnnnnnnnnnnnonnn, 3600.
PERCENT ISOKINETIC........00vurennnnnsononnn, 114.04

KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

(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 7,8,9 BATTERY PEC
CLR-2-1-1 12-8-92

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 .00120 .01110
PARTICULATE 19670
ALL MATLS. .19670
PARAMETER GR/SCFD LB/HR
PARTICULATE .07395 14.32246

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
7,8,9 BATTERY PEC STACK 2-2

DATE: creeee.12-8-92

CHARGE #: +++150-300197
TEST #: +++«+.CLR=-2-2-1
1. EMISSION RESULTS
PARAMETER GR/SCFD LB/HR
PARTICULATE 00580 1.23425
2. STACK CONDITIONS
FLOW (ACFM) 26311.
(SCFM) 25104.
MOISTURE CONTENT (%) 1.16
STACK TEMPERATURE (F) 89.1
3. SAMPLING CONDITIONS
SAMPLE TIME (MIN.) 60.0
SCFD GAS SAMPLED 51.747
PERCENT ISOKINETIC

98.36



KEYSTONE ENVIRONMENTAT, RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, pa 7,8,9 BATTERY PEC
CLR-2-2-) 12-8-92

FIELD DATA AND VELOCITY CALCULATIONS

METER

METER ORIFICE TEMP STACK CORRECTE

READING DELTA p DELTA H DEG F VACUUM TEMpP VELOCITY

POINT TIME (DRY)CF IN.H20 REQ AcT IN OUT  1IN.Hg. DEG FFT/SEC

35.0W 830.0 373.052 1.100 2.18 2.18 43, 50. 7.5 87. 60.2
33.6 1.200 2.383 ;.35 46. 50, 8.0 87. 62.9
31.7 1.200 2,33 ;.35 47. 49, 8.5 88. 62.9
29.6 1.200 2.45 45 48, 49, 9.0 87. 62.9
27.0 1.200 2,45 .45 48. 47, 9.0 86. 62.8
23.2 1.100  2.24 .24 48. 48, 8.0 89. 60.3
12.8 1.200 2,45 ;.45 47. 48, 9.0 87. 62.9
9.0 1.100 2.24 3.5, 47. 4g, 8.0 87. 60.2
6.4 1.200 2,45 .45 49. 43, 9.0 88. 62.9
4.3 1.200 2,45 ;45 48. 43, 9.0 8s5. 62.7
2.4 1.100 2.24 .24 49. 49, 8.0 85. 60.1
1.0W 1.100 2,24 3.5, 49. s, 8.0 84. 60.0
1.0W l.100 2.4 2.24 48, 49, 8.0 85. 60.1
2.4 1.200 2,45 .45 49. 49, 9.0 85. 62.7
4.3 1.200 2.45 .45 48. 48, 9.0 85. 62.7
6.4 1.200 2,45 2.45 48. 43, 9.0 90. 63.0
9.0 1.200 2,45 345 48. 50, 9.0 91. 63.1
12.8 1.200 2.45 .45 48. 49, 9.0 88. 62.9
23,2 1.100 2.24 3.5, 48. 43, 8.0 86. 60.1
27.0 1.100  2.24 .34 48. 48, 8.0 87. 60.2
29.6 1.100 2.24 3.45 48. 49, 8.0 87. 60.2
31.7 1.200 2.45 .45 50. so0. 9.0 87. 62.9
33.6 1.100 2,24 3.5, 50. s0. 8.0 90. 60.3
35. 0w 1.200 2,45 ;.45 51. 51, 9.0 92, 63.1
35.0w 1.100 2.24 2.24 51, 53, 8.0 89, 60.3
33.6 1.100 2.24 .24 51. 531, 8.0 90. 60.3
31,7 l.100 2,24 2.24 52, 53, 8.0 89. 60.3
29.6 1.200 2.45 ;.45 52. 53, 9.0 89. 63.0
27.0 1.200 2,45 2.45 53, 53, 9.0 92, 63.1
23.2 1.200 2,45 ;.45 52. 51, 9.0 93, 63.2
12.8 1.200 2.45 ;.45 52. 52, 9.0 92, 63.1
9.0 1.200 2.45 545 51. 52, 9.0 91. 63.1
6.4 1.200 2.45 2.45 52, 53, 9.0 90. 63.0
4.3 1.200 2,45 2.45 52, 531, 9.0 83, 62.6
2.4 1.100 2,24 2,23 52. 53, 8.0 84. 60.0
1.0W 1.100 2,24 3.24 52. 52, 8.0 84. 60.0
35.0s 1.200 2.45 3,45 52. 52, 9.0 89. 63.0
33.6 1.200 2,45 3,45 53. 52, 9.0 90. 63.0
31.7 1.200 2.45 3. 45 52. 53, 9.0 89. 63.0
29.6 1.200 2.45 .45 52. 53, 9.0 89, 63.0
27.0 1.200 2.45 .45 52. 53, 9.0 89. 63.0
23.2 1.200 2.45 3 45 52. 53, 9.0 91, 63.1
12.8 1.100 2,24 3,54 52. 55, 8.0 91, 60.4
9.0 1.200 2.45 .45 51. 54, 9.0 92. 63.1
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29.6
31.7
33.6

1.200
1.200
1.200
1.000
1.100
1.200
1.100
1.200
1.200
1.100
1.200
1.200
1.200
1.200
1.200

35.08 930.0 424.675 1.200

ORSA
co2 .
02 20.
co .
N 79.

2.45
2.45
2.45
2.04
2.24
2.45
2.24
2.45
2.45
2.24
2.45
2.45
2.45
2.45
2.45
2.45

T
0
5
0
5

CONTROL BOX CALIBRATIONS

ORIFICE 1.779
METER 0.9739
PITOT 0.84

CONTROL BOX NO. 4

11-25
11-25
11-2-~

90.

90
20

89.

90
90
93
94

94.
93.
92.

92.
93.
93.
92.
91.

2.45 51. 54. 9.0
2.45 51. 52. 9.0
2.45 52. 52, 9.0
2.04 52. 52. 8.0
2.24 51. 53, 8.0
2.45 52. 52, 9.0
2.24 53. 51. 8.0
2.45 54. 53. 9.0
2.45 51. 55. 9.0
2.24 53. 52. 8.0
2.45 52. 54, 9.0
2.45 53. B53. 9.0
2.45 54. 53, 9.0
2.45 52. 55, 9.0
2.45 55. 52. 9.0
2.45 51. 54. 9.0

IMPINGER NO. 1 6.0

2 -1.6

3 .1

4 .0

ABSORBED H20 8.4

LEAK CHECK
RATE

-92
=92
92

PROBE

INITIAL LT .015CFM
FINAL LT .006CFM

NO. 5-2 NOZZLE NO. 45

63.0
63.0
63.0
57.5
60.3
63.0
60.5
63.3
63.3
60.5
63.1
63.1
63.2
63.2
63.1
63.1



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 7,8,9 BATTERY PEC
CLR-2-2-1 12-8-92
, STACK SAMPLING CALCULATIONS
A. BAROMETRIC PRESSURE IN. HG...... ettt 29.60
B. AVG. DELTA H (IN H20)........... e, . 2.38
C. METER PRESSURE (IN. HG.)suuvuuuurnnnnnn oo, - 29.77
D. STATIC PRESSURE (IN. H20)..... et eteeeeeeea 1.20
E. STATIC PRESSURE (IN. HG.).urvevuunuonomnnn oo, .088
F. STACK PRESSURE (IN. HG.) (A+E)e.veonnwnnn.n oo, .. 29.69
G. STACK DIAMETER (IN.)....... i eeeeaeeae.. R 36.00
H. STACK AREA (SQ. FT.)euuvennnnnrnnnnennnnn s, 7.07
NOZZLE DIAMETER. e tvovnnennnnnrnnnnnennnnn. ... .2140
I. NOZZLE AREA (SQ. FT.).vvveieveennnnnnnnnnannns  .000250
J. AVG. STACK TEMP (DEG. R.)...... et tteieenea. 549.1
K. AVG. METER TEMP (DEG. R.).uuvvuenmnnnnnnn oo, .. 510.8
L. CONDENSATE VOL. (ML) :euuuveerunnnnnnnnnnnnn . .. 4.5
M. ABSORBED H20 (ML)...... ettt eear et . 8.4
N. TOTAL H20 (ML) ..uuvvnnnennnnnnnnnnnnnmnnnnon, . 12.9
O. METERED GAS (CF)euetevnnnnnnnnnennnnnsmnnnnon, 51.623
P. GAS METER CORRECTION......00vveuennnnnnnn. oo, .9739
Q. CORRECTED METERED GAS (CF).vvvuvvwnnnnonnn. . . . 50.276
R. H20 GAS VOLUME (CF) (0.00267N(K/C)............ .591
S. TOTAL SAMPLED VOLUME (CF) (Q+R)..vuuunnnn.. ... 50.867
T. PERCENT H20 (100R/S):cvuuunerennnnnnnnnnnnonn. 1.16
THEORETICAL MAXIMUM. .. .ovuvirnnnnnnnnnnnn,n, ... 4.64
PERCENT WATER USED.....ovvennnennnnnnnnnnn. ... 1.16
U. SCFD GAS SAMPLED (528%Q*C/(29.9%K))........... 51.747
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 .9884 X 44.0 = .00
co .000 X .9884 X 28.0 = .00
02 .205 X .9884 X 32.0 = 6.48
N2 .795 X .9884 X 28.2 = 22.16
H20 X T/100= .0116 X 18.0 = .21
MOLECULAR
WEIGHT OF
STACK GAS = 28.85
W. PITOT CORRECTION.....iovvrrnnnennnnnnnnnnnnn... .840
X. AVERAGE CORRECTED VELOCITY (FPS)............. . . 62.04
[85.49*W*SQRT( (J*DELTA P)/ (V*F) )]
Y. AVG. FLOW RATE (CFM)  (X¥H%60)................ 26311.
Z. STACK FLOW RATE (SCFM) (528%Y/J*F/29.92)...... 25104.
STACK FLOW RATE (DRY) e :evvuuennnnnnnnnnnnnnnn . 24813,
AA. SAMPLE TIME (SEC)..e:vvevnnnnnnnnnnnnnnnnnnnn, 3600.
BB. PERCENT ISOKINETIC....uuuuuunnnnunnnnnn oo . 98.36

(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 7,8,9 BATTERY PEC
CLR-2-2-1 12-8-92

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

PARTICULATE .00000 .00060 .00000 .01790

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00100 .17750
PARTICULATE .19700
ALL MATLS. .19700
PARAMETER GR/SCFD LB/HR
PARTICULATE .00580 1.23425

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
7,8,9 BATTERY PEC STACK 2-3

DATE: .......12-8-92

CHARGE #: ...150-300197
TEST #: .....CLR=-2-3-1

1. EMISSION RESULTS

GR/SCFD LB/HR

2. STACK CONDITIONS

FLOW (ACFM)

29128.
(SCFM) 27208.
MOISTURE CONTENT (%) 1.30
STACK TEMPERATURE (F) 100.9

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 60.0
SCFD GAS SAMPLED 35.819
PERCENT ISOKINETIC 62.91



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 7,8,9 BATTERY PEC
CLR-2-3-1 12-8-92

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
35.0W 830.0 289.165 1.200 .80 .80 54. 45, 4.0 99. 63.6
33.6 1.600 1.06 1.06 55. 45, 4.0 100. 73.5
31.7 1.700 1.13 1.13 53. 44. 4.0 98. 75.6
29.6 1.600 1.06 1.06 54. 43. 4.0 98. 73.3
27.0 1.500 1.00 1.00 54. 43. 3.5 99. 71.1
23.2 1.400 .93 .93 55. 43. 3.5 100. 68.7
12.8 1.400 .93 .93 53. 43, 3.5 100. 68.7
9.0 1.500 1.00 1.00 55. 43. 3.5 101. 71.2
6.4 1.400 .93 .93 53. 43, 3.0 1o00. 68.7
4.3 1.300 .86 .86 55. 44, 3.0 101. 66.3
2.4 1.200 .80 .80 54, 43. 3.0 95. 63.3
1.0W 1.300 .86 .86 54. 43, 3.5 92. 65.7
l1.0wW 1.300 .80 .80 56. 43. 3.0 93. 65.8
2.4 1.400 .93 .93 55. 44. 3.5 99. 68.7
4.3 1.500 1.00 1.00 55. 44. 3.5 105. 71.4
6.4 1.500 1.00 1.00 56. 44. 3.5 104. 71.4
2.0 1.400 .93 .93 56. 44. 3.5 101. 68.8
12.8 1.600 1.06 1.06 56. 44. 4.0 lo02. 73.6
23.2 1.300 .86 .86 57. 44. 3.0 100. 66.2
27.0 1.400 .93 .93 57. 44. 3.5 98. 68.6
29.6 l1.300 .86 .86 58. 45, 3.0 100. 66.2
31.7 1.500 1.00 1.00 58. 46. 4.0 102. 71.3
33.6 1.200 .80 .80 58. 46, 3.0 101. 63.7
35.0wW 1.300 .86 .86 58. 46. 3.0 l102. 66.3
35.0W 1.200 .80 .80 57. 46e6. 3.0 102. 63.7
33.6 1.400 .93 .93 57. 4e6. 3.5 103. 68.9
31.7 1.600 1.06 1.06 57. 46e. 4.0 l01. 73.5
29.6 1.500 1.00 1.00 56. 45. 4.0 101. 71.2
27.0 1.500 1.00 1.00 57. 45. 4.0 102. 71.3
23.2 1.600 1.06 1.06 59. 46. 4.0 103. 73.7
12.8 1.500 1.00 1.00 56. 46. 3.5 103. 71.3
9.0 1.300 .86 .86 57. 46. 3.0 105. 66.5
6.4 1.400 .93 .93 57. 45, 3.5 l1o02. 68.8
4.3 1.600 1.06 1.06 657. 4s6. 4.0 100. 73.5
2.4 1.500 1.00 1.00 57. 45. 4.0 101. 71.2
l1.0wW 1.600 1.06 1.06 57. 4s5. 4.0 100. 73.5
35.08 1.500 1.00 1.00 57. 46. 4.0 102. 71.3
33.6 1.700 1.13 1.13 58. 4s. 4.0 102. 75.9
31.7 1.600 1.06 1.06 58. 46. 4.0 102. 73.6
29.6 1.700 1.13 1.13 59. 4e. 4.0 100. 75.7
27.0 1.400 .93 .93 58. 4e6. 3.5 103. 68.9
23.2 1.600 1.06 1.06 59. 47. 4.0 103. 73.7
12.8 1.200 .80 .80 59. 47, 3.0 102. 63.7
9.0 1.300 .86 .86 57. 46, 3.0 28. 66.1
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29.6
31.7
33.6
35.08

l.100
1.300
1.100
1.100
1.100
1.100
1.100
1.200
1.200
1.300
1.300
1.600
1.550
1.500
1.500

930.0 322.410 1.550

ORS A
Cco2 .
02 20.
co .
N 79.

CONTROL BOX CALIBRATIONS

ORIFICE 1.638
METER 1.0507
PITOT 0.84

CONTROL BOX NO. 2

.73 +73 57. 4e. 3.0 89.

.86 .86 57. 46. 3.0 103.

.73 .73 57. 45, 3.0 100.

.73 .73 56. 45, 3.0 100.

.73 .73 57. 45. 3.0 100.

.73 .73 57. 4s6. 3.0 lo02.

.73 .73 57. 4s6. 3.0 102.

.80 .80 56. 46. 3.0 105.

.80 .80 57. 46. 3.0 104.

.86 .86 56. 46. 3.0 103.

.86 .86 58. 4s6. 3.0 103.
1.06 1.06 59. 46. 4.0 lo02.
1.03 1.03 61. 47. 4.0 105.
1.00 1.00 60. 47, 4.0 104.
1.00 1.00 60. 46. 4.0 104.
1.03 1.03 59. 4s. 4.0 l102.

T

0 IMPINGER NO. 1 1.0

5 2 2.1

0 3 -4

5 4 .0

ABSORBED H20 6.5
LEAK CHECK

DATE RATE IN.HG
07-31-92 INITIAL LT 0.01CFM 5.0
07-31-92 FINAL LT 0.01CFM 5.0
7-27-92

PROBE NO. 5-4

NOZZLE NO. 54

60.3
66.4
60.9
60.9
60.9
61.0
61.0
63.9
63.8
66.4
66.4
73.6
72.6
71.4
71.4
72.4



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 7,8,9 BATTERY PEC
CLR-2-3-1 12-8-92
STACK SAMPLING CALCULATIONS
A. BAROMETRIC PRESSURE IN. HG..veeevononenansennns 29.60
B. AVG. DELTA H (IN H20) .vuvuvuenenonenenenens ... .93
C. METER PRESSURE (IN. HG.)..... et eeaeeneeaeaaa 29.67
D. STATIC PRESSURE (IN. H20) evuvueueeenenonenanns 1.20
E. STATIC PRESSURE (IN. HG.)vevereeeoenenoenennn . .088
F. STACK PRESSURE (IN. HG.) (A+E)..ceececennn. .. 29.69
G. STACK DIAMETER (IN.)...... et eeeteaeereeaaaan 36.00
H. STACK AREA (SQ. FT.)eeerrereoenenoenansennenns 7.07
NOZZLE DIAMETER........... et eeteneereeneean .2140
I. NOZZLE AREA (SQ. FT.).veveveeoencacoancnceeese  .000250
J. AVG. STACK TEMP (DEG. Ru)everevevenenroenennns 560.9
K. AVG. METER TEMP (DEG. R.)evevecueoencnncnnnnnas 510.9
L. CONDENSATE VOL. (ML)...cvcn... e treereeaeenas 3.5
M. ABSORBED H20 (ML) .+uevvvrenennnnn. e 6.5
N. TOTAL H20 (ML) .uevreeeennnnnenens et 10.0
O. METERED GAS (CF).veeevenennnn Ceteeeeeieanas e 33.245
P. GAS METER CORRECTION....... et teeteeer e, 1.0507
Q. CORRECTED METERED GAS (CF)........ Ceeeeenenaas 34.931
R. H20 GAS VOLUME (CF) (0.00267N(K/C).euvurncnnnn .460
S. TOTAL SAMPLED VOLUME (CF) (Q+R) eceveucencnnnnn 35.390
T. PERCENT H20 (100R/S).cevevcerscancecsancncnnnns . 1.30
THEORETICAL MAXIMUM. . ..ovreereonennnnennenns .. 6.71
PERCENT WATER USED. .+ vt vereerencennncenannnnss 1.30
U. SCFD GAS SAMPLED (528%Q#*C/(29.9%K))..u.vveuann 35.819
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 .9870 X 44.0 = .00
co .000 X .9870 X 28.0 = .00
02 .205 X .9870 X 32.0 = 6.47
N2 .795 X .9870 X 28.2 = 22.13
H20 X T/100= .0130 X 18.0 = .23
MOLECULAR
WEIGHT OF
STACK GAS = 28.84
W. PITOT CORRECTION. .. cevetreenencnncencnoanonnnns .840
X. AVERAGE CORRECTED VELOCITY (FPS).euecececenasas 68.68
(85.49*W*SQRT( (J*DELTA P)/ (V*F)}]
Y. AVG. FLOW RATE (CFM)  (X*H*60)...cevuevnvennans 29128.
Z. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 27208.
STACK FLOW RATE (DRY)......... e teeeeiaeeeeeas 26854,
AA. SAMPLE TIME (SEC)....... Ceeeen ettt 3600.
BB. PERCENT ISOKINETIC. .. :uveeeeuencenonoanooncenns 62.91

(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 7,8,9 BATTERY PEC
CLR-2-3-1 12-8-92

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

PARTICULATE .00000 .00020 .00000 .00740

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00110 .01330
PARTICULATE .02200
ALL MATLS. .02200
PARAMETER , GR/SCFD LB/HR
PARTICULATE .00374 .86098

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
7,8,9 BATTERY PEC STACK 2-4
DATE: .......12-8-92

CHARGE #: ...150-300197
TEST #: .....CLR-2-4-1

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

2. STACK CONDITIONS

FLOW (ACFM) 30479.

(SCFM) 28909.
MOISTURE CONTENT (%) .96
STACK TEMPERATURE (F) 92.1

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 60.0
SCFD GAS SAMPLED 55.725
PERCENT ISOKINETIC 129.76



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 7,8,9 BATTERY PEC
CLR-2-4-1 12-8-92

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
35.0W 830.0 34.695 2.000 2.97 2.97 45. 42. 5.0 95, 8l1.7
33.6 2.000 2.83 2.83 45. 43. 5.0 99. 82.0
31.7 2.200 3.11 3.11 46. 43. 5.0 93. 85.6
29.6 2.000 2.83 2.83 46. 43. 5.0 96. 81.8
27.0 1.900 2.68 2.68 47. 43. 5.0 93. 79.5
23.2 1.900 2.68 2.68 47. 43, 5.0 100. 80.0
12.8 1.400 1.98 1.93 47. 43. 3.0 92. 68.2
9.0 1.300 1.84 1.84 48. 44. 3.0 96. 66.0
6.4 1.200 1.70 1.70 48. 44. 3.0 94. 63.2
4.3 1.400 1.98 1.98 48. 44. 3.0 95. 68.4
2.4 1.200 1.70 1.70 47. 44, 3.0 80. 62.4
1.0w 1.000 1.41 1.41 48. 44. 2.5 77. 56.8
l.0w 1.000 1.41 1.41 48. 44, 2.5 79. 57.0
2.4 1.200 1.70 1.70 48. 44. 2.5 79. 62.4
4.3 1.400 1.98 1.98 46. 43, 3.5 87. 67.9
6.4 1.200 1.70 1.70 47. 43. 3.0 96. 63.4
9.0 1.500 2.12 2.12 48. 43. 3.5 95. 70.8
12.8 1.400 1.98 1.98 47. 43, 3.5 95. 68.4
23.2 1.500 2.12 2.12 48. 43. 3.5 93. 70.7
27.0 1.600 2.26 2.26 49. 45, 4.0 89. 72.7
29.6 2.000 2.83 2.83 50. 45. 5.0 92. 81.5
31.7 2.400 3.39 3.39 51. 4s6. 6.0 96. 89.6
33.6 2.200 3.11 3.11 50. 4s. 5.5 94. 85.6
35.0W 2.200 3.11 3.11 51. 47. 5.5 97. 85.9
35.0W 2.400 3.39 3.39 52. 47. 5.5 97. 89.7
33.6 2.300 3.25 3.25 52. 47. 5.0 97. 87.8
31.7 2.200 3.11 3.11 52. 47. 5.0 94. 85.6
29.6 2.000 2.83 2.83 52. 48, 5.0 96. 81.8
27.0 2.000 2.83 2.83 52. 48. 4.5 97. 81.9
23.2 1.800 2.54 2.54 53. 48, 4.0 100. 77.9
12.8 1.300 1.84 1.84 52. 48. 3.0 95. 65.9
9.0 1.200 1.70 1.70 52. 48. 3.0 95. 63.3
6.4 1.400 1.98 1.98 51. 47. 3.0 95. 68.4
4.3 1.400 1.98 1.98 50. 48. 3.0 91. 68.1
2.4 1.200 1.70 1.70 51. 47, 3.0 83. 62.6
1.0W 900 1.27 1.27 51. 48. 2.0 77. 53.9
35.0s8 1.400 1.98 1.98 52. 48. 3.0 95. 68.4
33.6 1.800 2.54 2.54 52. 48, 4.5 95, 77.5
31.7 l.600 2.26 2.26 53. 48. 4.0 91. 72.8
29.6 1.800 2.54 2.54 53, 49, 4.0 89. 77.1
27.0 1.600 2.26 2.26 53. 49, 4.0 91. 72.8
23.2 1.400 1.98 1.98 53. 49. 3.0 97. 68.5
12.8 1.300 1.84 1.84 53, 49, 3.0 93. 65.8
9.0 1.600 2.26 2.26 52. 49, 3.0 96. 73.2
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31.7
33.6
35.08

1.300
1.200
1.300
1.200
1.200
1.600
1.500
1.500
1.500
1.300
1.400
1.500
2.000
1.400
1.700

930.0 90.484 1.200

ORSA
Co2 .
02 20.
co .
N 79.

1.84
1.70
1.84
1.70
1.70
2.26
2.12
2.12
2.12
1.84
1.98
2.12
2.83
1.98
2.40
1.70

T
0
5
0
5

CONTROL BOX CALIBRATIONS

ORIFICE 1.743
METER 0.9658
PITOT 0.84

CONTROL BOX NO. 5

12-07
12-07
7-27-

1.84
1.70
1.84
1.70
1.70
2.26
2.12
2.12
2.12
1.84
1.98
2.12
2.83
1.98
2.40
1.70

IMPINGER NO.

ABSORBED H20

-92
-92
92

PROBE

52. 48. 3.0 95.
51. 47. 3.0 97.
51. 47. 3.0 74.
51. 47. 3.0 79.
51. 47. 3.0 72.
53. 48. 3.5 95.
52. 47. 3.5 95,
51. 47. 3.5 99.
51. 47. 3.5 95,
52. 47. 3.5 97.
52. 48. 3.0 93.
53. 48. 4.0 923.
53. 48. 5.0 94.
52. 48. 4.0 96.
52. 47. 4.5 93.
51. 47. 3.0 92.
1 -3.7
2 4.5
3 .6
4 .0
10.1
LEAK CHECK
RATE IN.HG
INITIAL LT .015CFM 5.0
FINAL LT .005CFM 7.0
NO. 5-3 NOZZLE NoO. 11

65.9
63.4
64.6
62.4
62.0
73.1
70.8
71.0
70.8
66.0
68.3
70.7
81.7
68.4
75.2
63.1



co2
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N2
H20

w.
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Y.
z.

AA.
BB.

CLAIRTON, PA 7,8,9 BATTERY PEC
CLR-2-4-1 12-8-92
STACK SAMPLING CALCULATIONS
BAROMETRIC PRESSURE IN. HG..oveteevoosorocnnns 29.60
AVG. DELTA H (IN H20) e eveeeeenoancsooncanoncns 2.23
METER PRESSURE (IN. HG.)eveveeoososnoenononnns 29.76
STATIC PRESSURE (IN. H20)..ecececucenn e 1.00
STATIC PRESSURE (IN. HG.)eeveeeeooooononoanoas .074
STACK PRESSURE (IN. HG.) (A+E)ececevccocoseses 29.67
STACK DIAMETER (IN.).veeeeoooeocnosoonsononnns 36.00
STACK AREA (SQ. FT.).uveuevenaons et ieneeeeane. 7.07
NOZZLE DIAMETER. .. .cvueseecaccancacssosnsasnsns .1800
NOZZLE AREA (SQ. FT.)eveeernenneoossosaoacsans .000177
AVG. STACK TEMP (DEG. R.).veceveccoscoroansans 552.1
AVG. METER TEMP (DEG. R.)eceveecaroncosocnnnns 508.2
CONDENSATE VOL. (ML) ¢eveeeeenonoancacascansons 1.4
ABSORBED H20 (ML)....... et eeteeeaeensataaaan 10.1
TOTAL H20 (ML) eveevvacennnns e ereeeeaeeeeaaea 11.5
METERED GAS (CF) .vvverececncnnocncnaasosasanes 55.789
GAS METER CORRECTION.....eveevoancccanoassosss .9658
CORRECTED METERED GAS (CF).vcceecococnccsoanss 53.881
H20 GAS VOLUME (CF) (0.00267N(K/C)eeevcancanss .524
TOTAL SAMPLED VOLUME (CF) (Q+R) <cvcececcscacns 54.405
PERCENT H20 (100R/S).evcececesess Ceteeeeeeaeen .96
THEORETICAL MAXIMUM. . .ooevereecanosnoanasocnas 5.10
PERCENT WATER USED...ececeeococosns e .96
SCFD GAS SAMPLED (528%Q*C/(29.9%K))..... e 55.725
MOLECULAR WEIGHT OF STACK GAS
MOISTURE
ORSAT-DRY CORRECTION MOLECULAR WEIGHT
COMPONENT VOL.PCT./100 X (1-T/100) X WEIGHT = PER MOLE
.000 X .9904 X 44.0 = .00
.000 X .9904 X 28.0 = .00
.205 X .9904 X 32.0 = 6.50
.795 X .9904 X 28.2 = 22.20
X T/100= .0096 X 18.0 = .17
MOLECULAR
WEIGHT OF
STACK GAS = 28.87
PITOT CORRECTION......... e teieeeeeeeaeaenas .. .840
AVERAGE CORRECTED VELOCITY (FPS).cveeececscocss 71.86
[85.49*W*SQRT{ (J*DELTA P)/ (V*F) }]
AVG. FLOW RATE (CFM)  (X*H*60)..cccececacceses 30479.
STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 28909.
STACK FLOW RATE (DRY)....... e ereeereetenean 28631.
SAMPLE TIME (SEC).eeeeuecennn et ereeteeaeaeaeas 3600.
PERCENT ISOKINETIC...eoeeveuencesoseaasas ceenn 129.76

KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

(TJ*100*U*29.92) /(528*X*AA*I*F* (1-T/100))



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA 7,8,9 BATTERY PEC
CLR~-2-4-1 12-8-92

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

PARTICULATE .00000 .00030 .00000 .00720

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00030 .03340
PARTICULATE .04120
ALL MATLS. .04120
PARAMETER GR/SCFD LB/HR
PARTICULATE .00216 .52899

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
7,8,9 BATTERY PEC STACK 2-1
DATE: .......12-9-92

CHARGE #: ...150-300197
TEST #: .....CLR-2-1-2

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

2. STACK CONDITIONS

FLOW (ACFM) 24656.

(SCFM) 22991.
MOISTURE CONTENT (%) 1.14
STACK TEMPERATURE (F) 101.4

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 60.0
SCFD GAS SAMPLED 37.683
PERCENT ISOKINETIC 110.53



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 7,8,9 BATTERY PEC
CLR-2-1-2 12-9-92

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

35.08 830.0 758.240 1.000 1.01 1.01 33. 34. 3.0 95. 57.8
33.6 1.000 1.01 1.01 33. 33. 3.0 99. 58.0
31.7 1.000 1.01 1.01 34. 33. 3.0 95. 57.8
29.6 1.200 1.20 1.20 34. 33. 3.0 99. 63.6
27.0 1.200 1.20 1.20 35. 33. 3.5 99. 63.6
23.2 1.000 1.00 1.00 35. 33, 3.0 100. 58.1
l12.8 .800 .80 .80 39. 35. 2.5 101. 52.0
9.0 1.000 1.01 1.01 39. 35. 3.0 101l. 58.1
6.4 1.000 1.01 1.01 39. 35, 3.0 100. 58.1
4.3 .800 .81 .81 41. 35, 2.5 99. 51.9
2.4 1.000 1.01 1.01 40. 3s. 3.0 94. 57.8
1.08 1.200 1.21 1.21 40. 37. 3.5 94. 63.3
1.08 1.200 1.21 1.21 40. 37. 3.5 93. 63.2
2.4 .800 .80 .80 40. 38, 2.5 104. 52.1
4.3 1.000 1.00 1.00 40. 39. 3.0 105. 58.3
6.4 1.200 1.21 1.21 39. 37. 3.5 105. 63.9
9.0 1.000 1.00 1.00 39. 37. 3.0 109. 58.5
12.8 .800 .80 .80 41. 39, 3.0 105. 52.2
23.2 1.000 1.00 1.00 40. 39. 3.0 110. 58.6
27.0 1.200 1.20 1.20 40. 39. 3.5 105. 63.9
29.6 1.000 1.00 1.00 41. 39. 3.2 104. 58.3
31.7 1.000 1.00 1.00 41. 39. 3.0 109. 58.5
33.6 1.000 1.00 1.00 40. 39. 3.0 109. 58.5
35.08 1.000 1.00 1.00 41. 39. 3.0 107. 58.4
35.08 1.000 1.00 1.00 41. 39. 3.0 109. 58.5
33.6 .800 .80 .80 40. 39, 3.0 109. 52.4
31.7 1.200 1.20 1.20 40. 39. 3.5 107. 64.0
29.6 1.000 1.00 1.00 39. 39. 3.0 109. 58.5
27.0 1.200 1.20 1.20 39. 37. 3.5 110. 64.2
23.2 1.000 1.00 1.00 39. 37. 3.0 105. 58.3
12.8 .800 .80 .80 40. 137, 3.0 107. 52.3
9.0 .800 .80 .80 40. 37, 3.0 109. 52.4
6.4 1.200 1.20 1.20 41. 39, 3.5 l102. 63.7
4.3 1.000 1.00 1.00 40. 39. 3.0 90. 57.6
2.4 1.200 1.20 1.20 40. 37. 3.5 89. 63.0
l1.08 1.000 1.00 1.00 40. 37. 3.0 89. 57.5
35.0W 1.200 1.20 1.20 40. 39. 3.5 100. 63.6
33.6 1.200 1.20 1.20 40. 39. 3.5 103. 63.8
31.7 l1.000 1.00 1.00 40. 39. 3.5 100. 58.1
29.6 1.400 1.40 1.40 41. 39. 3.8 100. 68.7
27.0 1.200 1.20 1.20 41. 39. 3.5 l102. 63.7
23.2 1.000 1.00 1.00 40. 39. 3.0 103. 58.2
12.8 .800 .80 .80 40. 39, 3.0 103. 52.1
2.0 .800 .80 .80 41. 139, 3.0 103. 52.1
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1.200
1.200
1.400
1.200

35.0W 930.0 794.810 1.200

ORSA
co2 .
02 2o0.
Cco .
N 79.

CONTROL BOX CALIB

ORIFICE 1.830
METER 0.9807
PITOT 0.84

CONTROL BOX NO. 6

.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
1.00
1.20
1.20
1.40
1.20
1.20

T
o]
5
0
5

RATIONS

.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
l1.00
1.20
1.20
1.40
1.20
1.20

IMPINGER NO.

ABSORBED H20

41. 39, 3.0 104.
42. 39. 3.0 98.
42. 39, 3.0 89.
42. 40. 2.5 87.
43. 40. 2.5 85.
42. 40. 2.5 103.
41. 40. 2.5 100.
42. 40. 2.5 102.
42. 40. 2.5 104.
42. 40. 2.5 105.
43. 40. 3.0 104.
43. 40. 3.0 103.
43. 40, 3.0 104.
45. 41. 3.8 105.
44. 41, 3.5 104.
44. 40. 3.5 97.
1 .0
2 .2
3 .1
4 .0
8.9
LEAK CHECK
RATE IN.HG
INITIAL LT .012CFM 6.0
FINAL LT .007CFM 4.0

PROBE NO. 5-1

NOZZLE No. 22

52.1
51.9
51.4
51.3
51.2
52.1
51.9
52.0
52.1
52.2
58.3
63.8
63.8
69.0
63.8
63.5



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 7,8,9 BATTERY PEC
CLR-2-1-2 12-9-92
STACK SAMPLING CALCULATIONS
A. BAROMETRIC PRESSURE IN. HG...oovownunnnnn..... 29.62
B. AVG. DELTA H (IN H20)........... et eeeetenena. 1.01
C. METER PRESSURE (IN. HG.)uuuuuvueuruownnnnn oo, 29.69
D. STATIC PRESSURE (IN. H20)....v.veuunnnnnon oo, .60
E. STATIC PRESSURE (IN. HG.)uuuvuvuerownnnnnn oo, .044
F. STACK PRESSURE (IN. HG.) (A+E)...cuunnn.... ... 29.66
G. STACK DIAMETER (IN.).uueevnunennnnnnnnnn. . ... 36.00
H. STACK AREA (SQ. FT.)uuuvueernnnnnnnnnsmmnnonn, 7.07
NOZZLE DIAMETER. ......vvvunnnnnnnnnnnnnnnnn ... .1800
I. NOZZLE AREA (SQ. FT.)..vivvuvvnnnnnnnnnnnnnnn.  .000177
J. AVG. STACK TEMP (DEG. R.).eevvuunnnennnononn., 561.4
K. AVG. METER TEMP (DEG. R.).uueuevernnnnnnnn o, 499.1
L. CONDENSATE VOL. (ML) .veuuuuvuennnnnnnnnn oo, .3
M. ABSORBED H20 (ML)..uvuuenvnnnnnnnnnnnn oo, 8.9
N. TOTAL H20 (ML).euvuunnnnnnnnnnnnnnnnnnnnnn, 9.2
O. METERED GAS (CF).u.vvveunnnnnennnnnnnnnnnnnnn, 36.570
P. GAS METER CORRECTION.....cuuuuuunnnnnnnnnnnnn, .9807
Q. CORRECTED METERED GAS (CF)............... cee 35.864
R. H20 GAS VOLUME (CF) (0.00267N(K/C)............ .413
S. TOTAL SAMPLED VOLUME (CF) (Q+R)«.ounnnnnnnnn., 36.277
T. PERCENT H20 (100R/S)..euuunnnnennnnennonnnnnn, 1.14
THEORETICAL MAXIMUM. .....vvuvverunnnnnnnnn ... 6.72
PERCENT WATER USED....uuivevnnnnnnnnnnnnnnnn, 1.14
U. SCFD GAS SAMPLED (528%Q#*C/(29.9%K))...... cee 37.683
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 .9886 X 44.0 = .00
co .000 X .9886 X 28.0 = .00
02 .205 X .9886 X 32.0 = 6.49
N2 .795 X .9886 X 28.2 = 22.16
H20 X T/100= .0114 X 18.0 = .20
MOLECULAR
WEIGHT OF
STACK GAS = 28.85
W. PITOT CORRECTION........0vvuneennrnnnnnnnn..... .840
X. AVERAGE CORRECTED VELOCITY (FPS)............... 58.13
[85.49*W*SQRT( (J*DELTA P)/(V*F) )]
Y. AVG. FLOW RATE (CFM)  (X*H*60).............. .. 24656.
Z. STACK FLOW RATE (SCFM) (528%Y/J*F/29.92)...... 22991,
STACK FLOW RATE (DRY) . evvuuunnnnnnnnnnnnnnnnon, 22729,
AA. SAMPLE TIME (SEC).uuevuvunnnnnnnnnnnnnnonnnnol 3600.
BB. PERCENT ISOKINETIC.........euvvnnnnnoonoonnn, 110.53

(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 7,8,9 BATTERY PEC
CLR-2-1-2 12-9-92

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 .00770
PARTICULATE .09670
ALL MATLS. .09670
PARAMETER GR/SCFD LB/HR
PARTICULATE .03637 7.08601

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
7,8,9 BATTERY PEC STACK 2-2
DATE: .......12-9-92

CHARGE #: ...150-300197
TEST #: .....CLR-2-2-2

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

2. STACK CONDITIONS

FLOW (ACFM) 28634.

(SCFM) 27060.
MOISTURE CONTENT (%) 1.15
STACK TEMPERATURE (F) 94.9

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 60.0
SCFD GAS SAMPLED 31.751
PERCENT ISOKINETIC 102.70



METER
READING
POINT TIME (DRY)CF
35.0W 830.0 424.860
33.6
31.7
29.6
27.0
23.2
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KEYSTONE ENVIRONMENTAL RESOURCES, INC.

AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 7,8,9 BATTERY PEC

CLR-2-2-2 12-9-92

FIELD DATA AND VELOCITY CALCULATIONS

METER
ORIFICE TEMP
DELTA P DELTA H DEG F VACUUM
IN.H20 REQ ACT IN OUT IN.HG.
1.100 .65 .65 47. 51. 4.0
1.800 1.09 1.09 47. 50. 6.0
1.500 .91 .91 47. 50. 5.0
1.600 .97 .97 46. 48. 5.5
1.500 .91 .91 49. 48. 5.0
1.300 .79 .79 48. 48. 5.0
1.100 .67 .67 50. 50. 4.0
1.200 .73 .73 49. 49. 4.5
1.300 .79 .79 51. 51. 5.0
1.300 .79 .79 51. 51. 5.0
1.400 .85 .85 51. 51. 5.0
1.100 .67 .67 51. 51. 4.0
1.100 .67 .67 51. 52. 4.0
1.300 .79 .79 52. 52. 5.0
1.400 .85 .85 53. 52. 5.0
1.400 .85 .85 52. 54. 5.0
1.300 .79 .79 54. 52. 5.0
1.200 .73 .73 54. b52. 4.5
1.300 .79 .79 52. 53. 5.0
1.400 .85 .85 53. b54. 5.0
1.700 1.03 1.03 54. 53. 5.5
1.700 1.03 1.03 54. 55. 5.5
1.700 1.03 1.03 54. 53. 5.5
1.400 .85 .85 55. 54. 5.0
1.400 .85 .85 53. 55. 5.0
1.700 1.03 1.03 54. 55. 5.5
1.700 1.03 1.03 54. 54. 5.5
1.600 .97 .97 54. 55. 5.0
1.400 .85 .85 52. 55. 5.0
1.300 .79 .79 52. 53. 5.0
1.300 .79 .79 52. 55. 5.0
1.200 .73 .73 54. b54. 4.5
1.400 .85 .85 52. 54. 5.0
1.400 .85 .85 52. b55. 5.0
1.300 .79 .79 53. 55. 4.5
1.400 .85 .85 55. 54. 5.0
1.200 .73 .73 53. b54. 4.0
1.500 .91 .91 54. 55. 5.0
1.500 .91 .91 53. 53. 5.0
1.400 .85 .85 54. 55. 5.0
1.400 .85 .85 54. 56. 5.0
1.400 .85 .85 55. 54. 5.0
1.200 .73 .73 55. 55. 4.0
1.300 .79 .79 54. 56. 4.5

STACK CORRECTE

TEMP VELOCITY

DEG FFT/SEC
89. 60.3
90. 77.2
91. 70.5
92. 72.9
96. 70.8
93. 65.7
92. 60.4
94. 63.2
94. 65.8
92. 65.7
91. 68.1
92. 60.4
93. 60.5
95. 65.9
97. 68.5
96. 68.4
96. 65.9
95. 63.3
98. 66.0
96. 68.4
95. 75.3
98. 75.5
96. 75.4
97. 68.5
98. 68.5
98. 75.5
97. 75.5
98. 73.3
97. 68.5
95. 65.9
94. 65.8
98. 63.5
93. 68.2
95. 68.4
94. 65.8
924. 68.3
94. 63.2
94. 70.7
96. 70.8
96. 68.4
98. 68.5
96. 68.4
95. 63.3
96. 65.9
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31.7
33.6
35.08

1.300
1.400
1.300
1.100
1.000
1.300
1.300
1.300
1.300
1.300
1.400
1.500
1.600
1.300
1.100

930.0 456.787 1.700

ORSA
co2 .
02 20.
Cco .
N 79.

CONTROL BOX CALIBRATIONS

ORIFICE 1.779
METER 0.9739
PITOT 0.84

CONTROL BOX NO. 4

95.
93.
23.
92.
92.
93.
93.
96.
96.
95.
96.
96.
99.
97.
96.
98.

.79 .79 54. 56. 4.5
.85 .85 b54. 53, 5.0
.79 .79 54. 56. 4.5
.67 .67 55. 55, 4.0
.61 .61 56. 57, 4.0
.79 .79 54. 53, 4.5
.79 .79 54. 56, 4.5
.79 .79 54. 55, 4.5
.79 .79 56. 56. 4.5
.79 .79 56. 56, 4.5
.85 .85 56. 56. 5.0
.91 .91 56. 55. 5.0
.97 .97 56. 56. 5.2
.79 .79 55. 57, 4.5
.67 .67 56. 57. 4.0
1.03 1.03 57. 57. 5.0
T
0 IMPINGER NO. 1 .0
5 2 -.2
o 3 ~-.4
5 4 .0
ABSORBED H20 8.4
LEAK CHECK
DATE RATE
11-25-92 INITIAL LT .002CFM
11-25-92 FINAL LT .004CFM
11-2-92

PROBE NO. 5-2

NOZZLE NoO.

16

65.9
68.2
65.7
60.4
57.6
65.7
65.7
65.9
65.9
65.9
68.4
70.8
73.3
66.0
60.6
75.5



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 7,8,9 BATTERY PEC
CLR-2-2-2 12-9-92
STACK SAMPLING CALCULATIONS
A. BAROMETRIC PRESSURE IN. HG..ovoeeooosoccocnnns 29.62
B. AVG. DELTA H (IN H20) ecverecavooanasssasocnnns .83
C. METER PRESSURE (IN. HG.).vecevoocanaoasosncenne 29.68
D. STATIC PRESSURE (IN. H20).e.covecocaccnsccnens 1.30
E. STATIC PRESSURE (IN. HG.):veeeooonoonosssonons .096
F. STACK PRESSURE (IN. HG.) (A+E)..ceececccncannn 29.72
G. STACK DIAMETER (IN.)..cvceecossenosaancsasonns 36.00
H. STACK AREA (SQ. FT.)ectcesoncsncnnanscnosncnns 7.07
NOZZLE DIAMETER. v cvvecococcsnsosoansnsasases .1580
I. NOZZLE AREA (SQ. FT.).eeecsceconcosaanaascences  -000136
J. AVG. STACK TEMP (DEG. R.)eceecesoccoanosncoces 554.9
K. AVG. METER TEMP (DEG. R.)eccsesesocncasnrons .. 513.3
L. CONDENSATE VOL. (ML).ecoceveees e teeeaneaeans -.6
M. ABSORBED H20 (ML) ..cecesosoononnannanoanns ceen 8.4
N. TOTAL H20 (ML) +eoeveenasoscocsosanonnaanscnses 7.8
O. METERED GAS (CF)eveverecncncnsons R .. 31.927
P. GAS METER CORRECTION....ccoecococaononcnananse .9739
Q. CORRECTED METERED GAS (CF).v.vvevscnconcccncns 31.094
R. H20 GAS VOLUME (CF) (0.00267N(K/C).ecececscsnn .360
S. TOTAL SAMPLED VOLUME (CF) (Q+R).ccceceeesosons 31.454
T. PERCENT H20 (100R/S) evevevsccsocscsoanaaasases 1.15
THEORETTICAL MAXIMUM. . covvveeccnorocnnanonnanns 5.59
PERCENT WATER USED. cvvvececococosscnsasnansanse 1.15
U. SCFD GAS SAMPLED (528%Q*C/(29.9%K))...evecnses 31.751
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 .9885 X 44.0 = .00
co .000 X .5885 X 28.0 = .00
02 .205 X .9885 X 32.0 = 6.48
N2 .795 X .9885 X 28.2 = 22.16
H20 X T/100= .0115 X 18.0 = .21
MOLECULAR
WEIGHT OF
STACK GAS = 28.85
W. PITOT CORRECTION...:eveeececosscssnsnanannonans .840
X. AVERAGE CORRECTED VELOCITY (FPS).:ccevecococaces 67.51
[85.49*W*SQRT( (J*DELTA P)/(V*F)}]
Y. AVG. FLOW RATE (CFM)  (X*H*60)....cceveeosases 28634.
%. STACK FLOW RATE (SCFM) (528*%Y/J*F/29.92)...... 27060.
STACK FLOW RATE (DRY)....... Ceeeeeaee R 26750.
AA. SAMPLE TIME (SEC).vvveeevcocscncnnsnacnannanens 3600.
BB. PERCENT ISOKINETIC....eeceeccsoscesnoncsnsanos 102.70

(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

7,8,9 BATTERY PEC

CLR-2~2-2 12-9-92
CYCLONE MATL.ON INSOL.MATL. SOL.MATL.
PARAMETER WI. (G) FILTER(G) IN PROBE(G) IN PROBE (G)
PARTICULATE .00000 .00020 .00000 .00430
INSOL.MATL. SOLUBLE MATL.
PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00050 .00340
PARTICULATE .00840
ALL MATLS. .00840
PARAMETER GR/SCFD LB/HR
PARTICULATE .00243 .55604

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
7,8,9 BATTERY PEC STACK 2-3

DATE: .......12-9-92

CHARGE #: ...150-300197
TEST #: .....CLR-2-3-2

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

PARTICULATE .00148 .34444

2. STACK CONDITIONS
FLOW (ACFM) 29332.

(SCFM) 27471.

MOISTURE CONTENT (%) 1.26
STACK TEMPERATURE (F) 99.8

3. SAMPLING CONDITIONS
SAMPLE TIME (MIN.) 60.0
SCFD GAS SAMPLED 33.264
PERCENT ISOKINETIC

106.11



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 7,8,9 BATTERY PEC
CLR-2-3-2 12-9-92

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
35.08 830.0 323.712 1.200 .67 .67 58. 49. 3.0 92. 63.1
33.6 1.400 .78 .78 57. 48. 3.0 94. 68.3
31.7 1.600 .89 .89 60. 48. 4.0 94. 73.0
29.6 1.700 .94 .94 59. 47. 4.0 96. 75.4
27.0 1.900 1.05 1.05 60. 47. 4.0 97. 79.8
23.2 1.700 .94 .94 60. 47. 4.0 98. 75.6
12.8 1.300 .72 .72 61. 48. 3.0 100. 66.2
9.0 1.200 .67 .67 63. 48. 3.0 100. 63.6
6.4 1.300 .72 .72 63. 50. 3.0 107. 66.6
4.3 1.100 .61 .61 63. 50. 2.5 96. 60.7
2.4 1.100 .61 .61 64. 51. 2.5 94. 60.6
1.08 1.100 .61 .61 64. 51. 2.5 94. 60.6
1.08 1.200 .67 .67 65. 51. 2.5 94. 63.2
2.4 1.200 .67 .67 65. 52. 2.5 98. 63.5
4.3 1.200 .67 .67 65. 52. 2.5 95. 63.3
6.4 1.100 .62 .62 66. 52. 2.5 101. 60.9
9.0 1.250 .70 .70 66. 53. 2.5 102. 65.0
12.8 1.150 .64 .64 66. 54. 2.5 101. 62.3
23.2 1.700 .95 .95 69. 54. 4.0 100. 75.7
27.0 1.700 .95 .95 68. 53. 4.0 99. 75.6
29.6 1.800 1.01 1.01 67. 53. 4.0 100. 77.9
31.7 1.550 .87 .87 66. 53. 4.0 106. 72.7
33.6 1.600 .90 .90 65. 52. 3.5 100. 73.4
35.08 1.600 .90 .90 66. 53. 3.5 102. 73.6
35.08 1.500 .84 .84 66. 53. 3.5 101. 71.2
33.6 1.700 .95 .95 66. 53. 3.5 101. 75.8
31.7 1.600 .90 .90 65. 53. 3.5 lo2. 73.6
29.6 1.650 .92 .92 68. 53. 3.5 101. 74.6
27.0 1.750 .98 .98 68. 53. 3.5 100. 76.8
23.2 1.600 .90 .90 67. 53. 4.0 105. 73.8
12.8 1.300 .73 .73 66. 53. 4.0 101. 66.2
9.0 1.300 .73 .73 67. 53. 3.0 100. 66.2
6.4 1.300 .73 .73 66. 53. 3.0 102. 66.3
4.3 1.300 .73 .73 66. 54. 3.0 102. 66.3
2.4 1.200 .67 .67 67. 54. 3.0 101. 63.6
1.08 1.200 .67 .67 66. 54. 3.0 100. 63.6
35.0W 1.400 .78 .78 65. 54. 3.0 lo02. 68.8
33.6 1.550 .87 .87 67. 54. 3.0 101. 72.3
31.7 1.700 .95 .95 67. 54. 3.5 101. 75.8
29.6 1.650 .92 .92 68. 54. 3.5 101. 74.6
27.0 1.700 .95 .95 68. 54. 4.0 101. 75.8
23.2 1.400 .78 .78 69. 54. 3.0 102. 68.8
12.8 1.400 .78 .78 68. 55, 3.0 102. 68.8
9.0 1.500 .84 .84 69. 55. 3.0 103. 71.3



6.4 1.550 .87 .87 69. 55. 3.5 103.
4.3 1.200 .67 .67 69. 55. 3.0 102.
2.4 1.400 .78 .78 69. 55. 3.0 93.
1.0W 1.100 .65 .65 69. 56. 2.5 90.
1.0W 1.000 .56 .56 68. b57. 2.0 91.
2.4 1.100 .62 .62 69. 56. 2.5 91.
4.3 1.300 .73 .73 66. 56. 2.5 101.
6.4 1.400 .78 .78 68. 56. 3.0 101.
9.0 1.500 .84 .84 68. b56. 3.5 101.
12.8 1.400 .78 .78 70. 56. 3.0 105.
23.2 1.600 .90 .90 70. 56. 4.0 102.
27.0 1.500 .84 .84 69. 56, 3.5 102.
29.6 1.700 .95 .95 69. 57. 4.0 101.
31.7 1.600 .90 .90 70. 57. 3.5 104.
33.6 1.500 .84 .84 71. 57. 3.5 102.
35.0W 930.0 355.100 1.500 .84 .84 68. b56. 3.5 109.
ORSAT
Cco2 .0 IMPINGER NO. 1 .8
02 20.5 2 -.4
co .0 3 .0
N 79.5 4 .0
ABSORBED H20 8.6
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.638 07-31-92 INITIAL LT .015CFM 5.
METER 1.0507 07-31-92 FINAL LT .005CFM 6
PITOT 0.84 7-27-92
CONTROL BOX NO. 2 PROBE NO. 5-4 NOZZLE NO. 54

72.5
63.7
68.3
60.3
57.6
60.4
66.2
68.7
71.2
69.0
73.6
71.2
75.8
73.7
71.2
71.7



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 7,8,9 BATTERY PEC
CLR-2-3-2 12-9-92
_ STACK SAMPLING CALCULATIONS
A. BAROMETRIC PRESSURE IN. HG.vevevevennonennnnns 29.62
B. AVG. DELTA H (IN H20) v uueeeneneneoeaannanens .. .80
C. METER PRESSURE (IN. HG.).veverononrnanannns ... 29.68
D. STATIC PRESSURE (IN. H20) .eevueeeeenononcnanns 1.20
E. STATIC PRESSURE (IN. HG.)eueueeeruononnononnns .088
F. STACK PRESSURE (IN. HG.) (A+E).ceeuveeececncnns 29.71
G. STACK DIAMETER (IN.).vevevenonoosocnconnoanens 36.00
H. STACK AREA (SQ. FT.)eereereroenananenanennoans 7.07
NOZZLE DIAMETER. . v vseaveecsnonansoanonnoannens .1580
I. NOZZLE AREA (SQ. FT.)euvevenseeoneannesoaneess  .000136
J. AVG. STACK TEMP (DEG. R.)eeueeeveenennnn. e 559.8
K. AVG. METER TEMP (DEG. R.)eveveceencnnncnnns e 519.6
L. CONDENSATE VOL. (ML).vvevennsnnn Ceeenen ceeeees .4
M. ABSORBED H20 (ML)...veevenennns e teereeneaaas 8.6
N. TOTAL H20 (ML)..evev... et eteeaneteeaeaaan 9.0
O. METERED GAS (CF)eveveeenenonnnennnonnoonnannas 31.388
P. GAS METER CORRECTION. .. .0 eveaeennnnononnoannas 1.0507
Q. CORRECTED METERED GAS (CF).uveveneenencncnnnnns 32.979
R. H20 GAS VOLUME (CF) (0.00267N(K/C)eeveveennnns .421
S. TOTAL SAMPLED VOLUME (CF) (Q+R) eeevereecennnas 33.400
T. PERCENT H20 (100R/S) cvevecrenconennaconennnnnn 1.26
THEORETICAL MAXIMUM.....0c0evnnnn. Cetreeeeaae 6.51
PERCENT WATER USED. .« eveenencnccnnnenannenns . 1.26
U. SCFD GAS SAMPLED (528*%Q#*C/(29.9%K))....... cenn 33.264
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 .9874 X 44.0 = .00
co .000 X .9874 X 28.0 = .00
02 .205 X .9874 X 32.0 = 6.48
N2 .795 X .9874 X 28.2 = 22.14
H20 X T/100= .0126 X 18.0 = .23
MOLECULAR
WEIGHT OF
STACK GAS = 28.84
W. PITOT CORRECTION. ..:veeenvecnenannennn Ceeeeeaa .840
X. AVERAGE CORRECTED VELOCITY (FPS).eueeeeeenennn. 69.16
[85.49*W*SQRT( (J*DELTA P)/(V*F)}]
Y. AVG. FLOW RATE (CFM)  (X*H%*60) ...cevevecncnocnn 29332,
Z. STACK FLOW RATE (SCFM) (528*%Y/J*F/29.92)...... 27471.
STACK FLOW RATE (DRY) e e everecncncnnnnnnnnnenes 27125.
AA. SAMPLE TIME (SEC) e v evvrernonennonenennannnenns 3600.
BB. PERCENT ISOKINETIC....0.eeeveenennn. e 106.11

(TJ*100*U*29.92) / (528*X*AA*T*F* (1-T/100))



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA 7,8,9 BATTERY PEC
CLR-2-3-2 12-9-92

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

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00080 . 09440
PARTICULATE .09760
ALL MATLS. .09760
PARAMETER GR/SCFD LB/HR
PARTICULATE .00148 .34444

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
7,8,9 BATTERY PEC STACK 2-4

DATE: .......12-9-92

CHARGE #: ...150-300197
TEST #: .....CLR-2-4-2

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

PARTICULATE .00281 69229

2. STACK CONDITIONS
FLOW (ACFM) 30453,

(SCFM) 29178.

MOISTURE CONTENT (%) 1.64
STACK TEMPERATURE (F) 87.4

3. SAMPLING CONDITIONS
SAMPLE TIME (MIN.) 60.0
SCFD GAS SAMPLED 45.418
PERCENT ISOKINETIC

105.51



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 7,8,9 BATTERY PEC
CLR-2-4-2 12-9-92

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 OoUuT IN.HG. DEG FFT/SEC
35.08 830.0 92.555 1.400 1.39 1.39 51. 4s. 2.5 84. 67.7
33.6 1.900 1.88 1.88 50. 48. 5.0 81. 78.7
31.7 1.800 1.79 1.79 50. 48. 4.5 85. 76.9
29.6 2.000 1.98 1.98 50. 48. 5.0 82. 80.8
27.0 1.700 1.69 1.69 51. 48. 4.0 85. 74.7
23.2 1.400 1.39 1.39 51. 48. 3.5 85. 67.8
12.8 1.500 1.49 1.49 52, 49. 3.5 85. 70.2
9.0 1.600 1.59 1.59 54. 49, 4.0 87. 72.6
6.4 1.500 1.49 1.49 54. 50. 3.5 86. 70.2
4.3 1.600 1.59 1.59 54. 50, 3.5 86. 72.5
2.4 1.300 1.29 1.29 55. 51, 3.0 76. 64.8
1.08 l1.100 1.09 1.09 56. 52, 2.5 76. 59.6
1.08 1.100 1.09 1.09 56. 52. 2.5 76. 559.6
2.4 1.300 1.29 1.29 57. 53. 3.0 85. 65.3
4.3 1.500 1.49 1.49 57. 53, 3.5 87. 70.3
6.4 1.500 1.59 1.59 57, 53, 3.0 86. 70.2
2.0 1.500 1.59 1.59 58. 54. 3.5 88. 70.4
12.8 1.400 1.39 1.39 58. 54. 3.5 87. 67.9
23.2 1.600 1.59 1.59 58. 55, 3.5 88. 72.7
27.0 1.600 1.59 1.59 58. 54. 3.5 86. 72.5
29.6 1.900 1.88 1.88 59. 55, 4.0 88. 79.2
31.7 1.400 1.39 1.39 59, 55, 3.0 88. 68.0
33.6 1.900 1.88 1.88 59. 55, 4.0 89. 79.3
35.08 1.400 1.39 1.39 59. 55, 3.0 89. 68.0
35.08 1.400 1.39 1.39 59, 55, 3.0 89. 68.0
33.6 1.300 1.29 1.29 59. 55, 3.0 89. 65.6
31.7 1.800 1.79 1.79 60. 56. 4.0 90. 77.2
29.6 1.800 1.79 1.79 59. s5, 4.0 88. 77.1
27.0 1.700 1.69 1.69 59. 56, 3.5 87. 74.8
23.2 1.400 1.39 1.39 59. s6. 3.0 88. 68.0
12.8 1.400 1.39 1.39 59. 56, 2.5 90. 68.1
9.0 1.500 1.49 1.49 60. 56. 3.0 91. 70.6
6.4 1.400 1.39 1.39 60. 56, 3.0 89. 68.0
4.3 1.400 1.39 1.39 60. 56. 2.5 90. 68.1
2.4 1.300 1.29 1.29 60. 57. 2.5 88. 65.5
1.08 1.100 1.09 1.09 60. 57. 2.5 75. 59.5
35.0W 2.500 2.48 2.48 60. 57. 5.0 91. 91.1
33.6 2.400 2.38 2.38 61. 57, 5.0 90. 89.2
31.7 2.200 2.25 2.25 61. 58, 5.0 92. 85.5
29.6 2.200 2.25 2.25 62. 58, 5.0 90. 85.4
27.0 2.100 2.15 2.15 62. 58, 4.5 90. 83.4
23.2 1.700 1.74 1.74 62. 59, 4.0 90. 75.0
12.8 1.400 1.43 1.43 63. 59, 3.5 93. 68.3
9.0 1.400 1.43 1.43 63. 59, 3.0 92. 68.2
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KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 7,8,9 BATTERY PEC
CLR-2-4-2 12-9-92
STACK SAMPLING CALCULATIONS
A. BAROMETRIC PRESSURE IN. HG..cvceveroannononons 29.62
B. AVG. DELTA H (IN H20)..cccescecooonconnannanns 1.59
C. METER PRESSURE (IN. HG.)eeeecossosoocannonsans 29.74
D. STATIC PRESSURE (IN. H20) .:eceovcosocncanonons 1.40
E. STATIC PRESSURE (IN. HG.)eeevsoooooooanoannas .. .103
F. STACK PRESSURE (IN. HG.) (A+E)...ecevencaceass 29.72
G. STACK DIAMETER (IN.).:vececscsncononcaanannsns 36.00
H. STACK AREA (SQ. FT.)eveveccosoosonnosoanannses 7.07
NOZZLE DIAMETER. ¢ ccoveovcesosesssososssennanss .1800
I. NOZZLE AREA (SQ. FT.).vveeecscsossssosssanasnas  +000177
J. AVG. STACK TEMP (DEG. R.)ecevcoecccnsaonncanns 547.4
K. AVG. METER TEMP (DEG. R.).ccocsococancnsaosans 517.1
L. CONDENSATE VOL. (ML) .euvocecccosoancscannonnans 4.0
M. ABSORBED H20 (ML) .ucecececocncons e reeneanees 12.1
N. TOTAL H20 (ML) +uveuveevaonasoscassncsaasasannos 16.1
O. METERED GAS (CF).uvevevencensossncosscnanonnnns 46.310
P. GAS METER CORRECTION.....0cecccocococasosoacnns .9658
Q. CORRECTED METERED GAS (CF).::eveencecnncanonce 44.726
R. H20 GAS VOLUME (CF) (0.00267N(K/C).eeeeecnecnn . .748
S. TOTAL SAMPLED VOLUME (CF) (Q+R)ececececssn cenn 45.474
T. PERCENT H20 (100R/S)..csceves. e reeneaneaneas 1.64
THEORETICAL MAXIMUM. . .o uvucocoencosnsocnsosons 4.35
PERCENT WATER USED. . cvvececococcconosnsacnanes 1.64
U. SCFD GAS SAMPLED (528%*Q*C/(29.9%K)).ecuveeeoenn 45.418
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 .9836 X 44.0 = .00
co .000 X .9836 X 28.0 = .00
02 .205 X .9836 X 32.0 = 6.45
N2 .795 X .9836 X 28.2 = 22.05
H20 X T/100= .0164 X 18.0 = .30
MOLECULAR
WEIGHT OF
STACK GAS = 28.80
W. PITOT CORRECTION. .. cveueunernancaseasosnsancans .840
X. AVERAGE CORRECTED VELOCITY (FPS):e:ecececocnons 71.80
[85.49*W*SQRT{ (J*DELTA P)/(V*F)}]
Y. AVG. FLOW RATE (CFM)  (X*H*60)....... Ceenaae . 30453.
%. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 29178.
STACK FLOW RATE (DRY) eeveveenencacsnoossanaanns 28699.
AA. SAMPLE TIME (SEC) .uveeveneencnoscsocoasennanns 3600.
BB. PERCENT ISOKINETIC...:eeeeeeocoancasocnsnsnsns 105.51

(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 7,8,9 BATTERY PEC
CLR-2-4-2 12-9-92

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 .00130 .00670
PARTICULATE .01500
ALL MATLS. .01500
PARAMETER GR/SCFD LB/HR
PARTICULATE .00281 .69229

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
7,8,9 BATTERY PEC STACK 2-1

DATE: .......12-10-92

CHARGE #: ...150-300197
TEST #: .....CLR-2-1-3

1. EMISSION RESULTS

GR/SCFD LB/HR

2. STACK CONDITIONS

FLOW (ACFM)

24490.

(SCFM) 22725.
MOISTURE CONTENT (%) 1.53
STACK TEMPERATURE (F) 94.3

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 60.0
SCFD GAS SAMPLED 37.121
PERCENT ISOKINETIC 110.59



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 7,8,9 BATTERY PEC
CLR-2-1-3 12-10-92

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 our IN.HG. DEG FFT/SEC
35.0W 830.0 795.220 1.400 1.40 1.40 32. 33, 3.5 8s8. 68.6
33.6 1.400 1.40 1.40 32. 133, 3.5 89. 68.7
31.7 1.400 1.40 1.40 33, 332, 3.5 90. 68.8
29.6 1.200 1.20 1.20 33, 33, 3.5 91. 63.7
27.0 1.200 1.20 1.20 33. 31. 3.5 94. 63.9
23.2 .800 .80 .80 33. 31, 3.0 92. 52.1
12.8 .800 .80 .80 34. 331, 3.0 92. 52.1
9.0 .800 .80 .80 34. 31, 3.0 91. 52.0
6.4 .800 .80 .80 34, 31, 3.0 91. 52.0
4.3 .800 .80 .80 33, 32, 3.0 74. 51.2
2.4 .800 .80 .80 33, 31. 3.0 73. 51.2
l.0w .800 .80 .80 34. 31. 3.0 73. 51.2
1.0W .800 .80 .80 34. 31, 3.0 75. 51.3
2.4 .800 .80 .80 34. 31, 3.0 75. 51.3
4.3 .800 .80 .80 33. 31. 3.0 85. 51.7
6.4 .800 .80 .80 34, 31, 3.0 90. 52.0
9.0 .800 .80 .80 34. 31. 3.0 93. 52.1
12.8 .800 .80 -80 33, 31, 3.0 94. 52.2
23.2 l1.200 1.21 1.21 32. 31. 3.5 97. 64.1
27.0 1.200 1.21 1.21 33, 31, 3.5 92. 63.8
29.6 1.200 1.21 1.21 33, 31. 3.5 94. 63.9
31.7 1.200 1.21 1.21 133, 31. 3.5 92. 63.8
33.6 1.400 1.41 1.41 35, 32. 3.5 92. 68.9
35.0W 1.200 1.21 1.21 3s, 32. 4.0 95. 63.9
35.0w 1.400 1.41 1.41 39. 33. 4.0 99. 69.3
33.6 1.200 1.21 1.21 39, 33. 3.5 99. 64.2
31.7 1.400 1.41 1.41 39, 34. 4.0 99. 69.3
29.6 1.200 1.21 1.21 39, 35, 4.0 100. 64.2
27.0 1.200 1.21 1.21 39, 35. 4.0 103. 64.4
23.2 1.200 1.21 1.21 g40. 35. 3.5 102. 64.3
12.8 1.000 1.00 1.00 39. 34. 3.5 104. 58.8
9.0 .800 .80 .80 40. 35, 3.0 104. 52.6
6.4 .800 .80 .80 39. 35, 3.0 105. 52.7
4.3 .800 .80 .80 39. 37, 3.0 97. 52.3
2.4 .800 .80 .80 39. 137, 3.0 84, 51.7
l.0w .800 .80 .80 39. 37, 3.0 87. 51.8
35.08 1.000 1.00 1.00 39. 35. 3.0 97. 58.5
33.6 1.200 1.21 1.21 39. 37. 3.0 99. 64.2
31.7 1.000 1.00 1.00 39. 35. 3.0 101. 58.7
29.6 1.000 1.00 1.00 39. 35, 3.0 100. 58.6
27.0 .800 .80 .80 39. 35, 3.0 99. 52.4
23.2 .800 .80 .80 39, 35, 3.0 99. 52.4
12.8 .800 .80 .80 39. 35, 3.0 101. 52.5
9.0 .800 .80 .80 39. 35, 3.0 101. 52.5
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CONTROL BOX CALIBRATIONS

ORIFICE 1.830
METER 0.9807
PITOT 0.84

CONTROL BOX NO. 6

1.00 1.00 39. 35, 3.0 97.
1.00 1.00 40. 35. 3.0 95.
.80 .80 40. 35, 3.0 85.
1.00 1.00 40. 35. 3.0 85.
.80 .80 42. 39. 2.5 82.
1.21 1.21 42. 39, 3.5 83.
.80 .80 41. 39. 2.5 101.
1.00 1.00 41. 39, 3.0 102.
1.00 1.00 41. 39. 3.0 105.
.80 .80 41. 39, 2.5 105.
.80 .80 41. 39, 2.5 105.
.80 .80 41. 39. 2.5 105.
1.00 1.00 41. 39, 3.0 104.
1.00 1.00 41. 39. 3.0 105.
1.00 1.00 41. 39. 3.0 103.
1.00 1.00 41. 39, 3.0 102.

IMPINGER NO. 1 3.4

2 .1

3 .0

4 .0

ABSORBED H20 8.7

LEAK CHECK

INITIAL LT .015CFM
FINAL LT .009CFM

PROBE NO. 5-1 NOZZLE NO.

22

58.5
58.4
51.7
57.8
51.6
63.3
52.5
58.7
58.9
52.7
52.7
52.7
58.8
58.9
58.8
58.7



CLAIRTON, PA 7,8,9 BATTERY PEC
CLR-2-1-3 12-10-92
STACK SAMPLING CALCULATIONS
A. BAROMETRIC PRESSURE IN. HG . vseoanansnnsnmnssss 29.10
A- VG, DELTA H (IN H20)..woowecsersrrs 2777000 .99
B+ METER PRESSURE (IN. HG.)...ceeeesers® 7777 oo 29.17
D. STATIC PRESSURE (IN. H20) vovovenensonnnsesssss .60
E. STATIC PRESSURE (IN. HG.) vowoasnoneomnnsssssss .044
F. STACK PRESSURE (IN. HG.) (AHE) ecvensosmeoserss 29.14
G. STACK DIAMETER (INL ) onneennnnnnnsosnmmssssss®” 36.00
H. STACK AREA (SQ. e N At 7.07
NOZZLE DIAMETER. « oo s cnessensssonssssssssss e .1800
1. NOZZLE AREA (SQ. D e .000177
3. AVG. STACK TEMP (DEG. Ro)vuvnononnosonnsnneses 554 .3
X. AVG. METER TEMP (DEG. Ro)oenenconnesnnmennsnss 495.8
L. CONDENSATE VOL. (ML) o e vvnnneennnssnnmessesess 3.5
M. ABSORBED H20 (ML) v s venennnrsesnensnmmmesssssss 8.7
N. TOTAL H20 Y T 12.2
0. METERED GAS (CF) v vvvvennnnnnnnnmnnmmemssesres 36.430
P. GAS METER CORRECTION. .+ vosuseanessnsssrose st .9807
Q. CORRECTED METERED GAS (CF)evnoes R 35.727
R. H20 GAS VOLUME (CF) (0.00267N (K/C) eoevsreerens .554
S. TOTAL SAMPLED VOLUME (CF) (QFR)acereoceseecs .. 36.281
T. PERCENT H20 (LOOR/S) v nnnsssonsssmmsmssss s s 1.53
THEORETICAL MAXIMUM. ...ocoorcesesesto " e 5.53
PERCENT WATER USED. o v svensneenensasosnnsnseres 1.53
U. SCFD GAS SAMPLED (528%Q¥C/ (29.9%K) ) evvnrerenss 37.121
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 .9847 X 44.0 = .00
co .000 X .9847 X 28.0 = .00
02 .205 X .9847 X 32.0 = 6.46
N2 .795 X .9847 X 28.2 = 22.08
H20 X T/100= .0153 X 18.0 = .27
MOLECULAR
WEIGHT OF
STACK GAS = 28.81
W. PITOT CORRECTION . ¢« cvnosenenrssunnsessess sttt .840
X. AVERAGE CORRECTED VELOCITY (FPS) e ovvoosonsecsns 57.74
[85.49*W*SQRT{ (J*DELTA P)/ (V*F) }]
y. AVG. FLOW RATE (CFM) (KAHRE0) s ovocovnssenscsr 24490.
7. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92) -+ -+ 22725.
STACK FLOW RATE (DRY) ¢ e vvnnneennnsssnnssesnrss 22378.
AA. SAMPLE TIME (SEC) vvvvenrnsennnnmnnnossssssssts 3600.
BB. PERCENT ISOKINETIC.....-c----- [ 110.59

KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

(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 7,8,9 BATTERY PEC
CLR-2-1-3 12-10-92

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

PARTICULATE .00000 .00230 .00000 .07200

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00030 .00870
PARTICULATE .08330
ALL MATLS. .08330
PARAMETER GR/SCFD LB/HR
PARTICULATE .03095 5.93614

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
7,8,9 BATTERY PEC STACK 2-2

DATE: .......12-10-92

CHARGE #: ...150-300197

TEST #: .....CLR-2-2-3

1. EMISSION RESULTS

GR/SCFD LB/HR

2. STACK CONDITIONS

FLOW (ACFM)

27714.
(SCFM) 26035.
MOISTURE CONTENT (%) 1.85
STACK TEMPERATURE (F) 88.5

- D T o = D D S D SEP W U e S I S G D G R S T =S GAD (ED G GED GEN P GEP SN VM S GAD G GEL GED CEF T D SN GED GED GED SED W G e G v GED GES G S SH M GED D TR S D S G G e ——

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 60.0
SCFD GAS SAMPLED 30.037
PERCENT ISOKINETIC 101.71



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 7,8,9 BATTERY PEC
CLR~-2-2-3 12-10-92

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
35.0W 830.0 456.981 1.500 .90 .90 45. 46. 6.5 85. 70.8
33.6 1.200 .72 .72 45. 46. 5.5 88. 63.5
31.7 1.600 .96 .96 44. 45. 7.0 86. 73.2
29.6 1.400 .84 .84 45. 45. 6.0 91l. 68.8
27.0 1.300 .78 .78 45. 46. 6.0 90. 66.2
23.2 1.300 .78 .78 45. 44. 6.0 87. 66.1
12.8 1.300 .78 .78 45. 46. 6.0 87. 66.1
9.0 1.300 .78 .78 44. 45. 6.0 86. 66.0
6.4 1.300 .78 .78 45, 47. 6.0 87. 66.1
4.3 .800 .48 .48 44. 46. 4.5 83. 51.6
2.4 .800 .48 .48 47. 47. 4.5 86. 51.8
1.0W .900 .54 .54 45. 47. 5.0 85. 54.9
1.0W 1.100 .66 .66 44. 47. 5.0 87. 60.8
2.4 1.100 .66 .66 44. 47. 5.0 85. 60.7
4.3 1.200 .73 .73 44. 46. 5.5 84. 63.3
6.4 1.300 .79 .79 46. 46. 6.0 82. 65.8
9.0 1.300 .79 .79 46. 46. 6.0 84. 65.9
12.8 1.300 .79 .79 46. 47. 6.0 86. 66.0
23.2 1.200 .73 .73 46. 46. 5.5 87. 63.5
27.0 1.500 .91 .91 44. 45. 6.5 85. 70.8
29.6 1.500 .91 .91 45. 47. 6.5 88. 71.0
31.7 1.100 .67 .67 45. 45. 5.0 85. 60.7
33.6 1.200 .73 .73 45. 48. 5.5 90. 63.6
35.0W 1.100 .67 .67 46. 46. 5.0 87. 60.8
35.0W 1.400 .85 .85 48. 47. 6.0 90. 68.7
33.6 1.200 .73 .73 46. 47. 5.5 87. 63.5
31.7 1.300 .79 .79 48. 48. 6.0 91. 66.3
29.6 1.100 .67 .67 47. 49. 5.0 87. 60.8
27.0 1.500 .91 .91 49. 50. 6.5 91. 71.2
23.2 1.300 .79 .79 48. 49. 6.0 87. 66.1
12.8 1.200 .73 .73 50. 50. 5.5 90. 63.6
9.0 1.300 .79 .79 49. b51l. 6.0 88. 66.1
6.4 1.300 .79 .79 52. 48. 6.0 90. 66.2
4.3 1.300 .79 .79 50. 52. 6.0 88. 66.1
2.4 1.200 .73 .73 51l. bBl. 5.5 88. 63.5
1.0W 1.000 .61 .61 51. 50. 5.0 88. 58.0
35.08 1.100 .67 .67 49. 51. 5.0 88. 60.8
33.6 1.300 .79 .79 51. 51. 6.0 91. 66.3
31.7 1.700 1.03 1.03 51. 51. 7.0 88. 75.6
29.6 1.000 .61 .61 50. 52. 5.0 86. 57.9
27.0 1.400 .85 .85 49. 50. 6.0 88. 68.6
23.2 1.300 .79 .79 50. 51. 6.0 920. 66.2
12.8 1.200 .73 .73 51. 50. 5.5 89. 63.6
9.0 1.200 .73 .73 51l. 51. 5.5 93. 63.8



1.400
1.500
1.300
1.300
1.300
1.400
i1.300
1.400
1.200
1.100
1.200
1.300
29.6 1.500
31.7 1.600
33.6 1.500
35.058 930.0 487.443 1.300
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CONTROL BOX CALIBRATIONS

ORIFICE 1.779
METER 0.9739
PITOT 0.84

CONTROL BOX NO. 4

.85 .85 51. 51. 6.0 88.
.91 .91 51. 51. 6.5 91.
.79 .79 50. 52. 6.0 90.
.79 .79 50. 52. 6.0 93.
.79 .79 50. 52. 6.0 90.
.85 .85 50. 53. 6.2 90.
.79 .79 52. 51. 6.0 90.
.85 .85 52. 53. 6.2 91.
.73 .73 51. 51. 5.5 96.
.67 .67 50. 53. 5.0 92.
.73 .73 50. 52. 5.5 91.
.79 .79 53. 51. 6.0 91.
.91 .91 53. 51. 6.5 92.
.97 .97 52. 51. 7.0 90.
.91 .91 51. 53. 6.5 92.
.79 .79 52. 52. 5.5 91.
IMPINGER NO. 1 5.0
2 .5
3 .0
4 .0
ABSORBED H20 6.5
LEAK CHECK
DATE RATE IN.HG
11-25-92 INITIAL LT .010CFM 5.0
11-25-92 FINAL LT .010CFM 7.0
11-2-92
PROBE NO. 5-2 NOZZLE NO. 16

68.6
71.2
66.2
66.4
66.2
68.7
66.2
68.8
64.0
61.0
63.7
66.3
71.3
73.5
71.3
66.3



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 7,8,9 BATTERY PEC
CLR-2-2-3 12-10-92
STACK SAMPLING CALCULATIONS
A. BAROMETRIC PRESSURE IN. HG....ovewurnnnnnnn... 29.10
B. AVG. DELTA H (IN H20)....... et eteeeeneereaa .77
C. METER PRESSURE (IN. HG.)uvvueruvronnennnnnnn ... 29.16
D. STATIC PRESSURE (IN. H20)evuuvounnwnnnnnnn oo, 1.30
E. STATIC PRESSURE (IN. HG.)euuevuuuounnnrnn oo, .096
F. STACK PRESSURE (IN. HG.) (A+E).............. .. 29.20
G. STACK DIAMETER (IN.):.euuveruunonnennnnonnn oo, 36.00
H. STACK AREA (5Q. FT.):.euvrennennnennnnnnnn . .. 7.07
NOZZLE DIAMETER. .t v vvrunennnennnnnnnnnnnn, oo, .1580
I. NOZZLE AREA (SQ. FT.).vveieiiennnnnnnnnnnnnn..  .000136
J. AVG. STACK TEMP (DEG. Ru)uuuevunrnnnnnnn, oo, 548.5
K. AVG. METER TEMP (DEG. R.).evuernnnnnnnnnnn. ... 508.5
L. CONDENSATE VOL. (ML) .eeveunuennnnnnnn. ... e 5.5
M. ABSORBED H20 (ML) .uovvuuniveennnnnnnnnnnnnonn, 6.5
N. TOTAL H20 (ML) .uetvueeennnnnnnnnnnennnnnnn o, 12.0
O. METERED GAS (CF).vvvevrnnnnennnnnnnnnnnn s, . 30.462
P.  GAS METER CORRECTION.........ovevumnnnnoon., . .9739
Q. CORRECTED METERED GAS (CF).uvveunnnnnnnnn oo, 29.667
R. H20 GAS VOLUME (CF) (0.00267N(K/C)............ .559
S. TOTAL SAMPLED VOLUME (CF) (Q+R)...uvuvnnn.. ..., . 30.226
T. PERCENT H20 (100R/S):vvuuuueerenennnnnnnnnnnnn, 1.85
THEORETICAL MAXIMUM....... et ettt 4.58
PERCENT WATER USED. . ..eunuennnnnnnnnnnnnnn s, 1.85
U. SCFD GAS SAMPLED (528*Q*C/(29.9%K)).......... . 30.037
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 .9815 X 44.0 = .00
co .000 X .9815 X 28.0 = .00
02 .205 X .9815 X 32.0 = 6.44
N2 .795 X .9815 X 28.2 = 22.00
H20 X T/100= .0185 X 18.0 = .33
MOLECULAR
WEIGHT OF
STACK GAS = 28.78
W. PITOT CORRECTION.....'vuuveenneneennennnnnnnn.. .840
X. AVERAGE CORRECTED VELOCITY (FPS)............... 65.35
[85.49*W*SQRT( (J*DELTA P)/ (V*F) }]
Y. AVG. FLOW RATE (CFM)  (X*H%60)...00.0......... 27714.
Z. STACK FLOW RATE (SCFM) (528%Y/J*F/29.92)..... . 26035.
STACK FLOW RATE (DRY) euovvuuunnennnnnnnnnnnnnn, 25554,
AA. SAMPLE TIME (SEC)....vevennnnnnnnennnnnnnn oo, 3600.
BB. PERCENT ISOKINETIC.......... B, 101.71

(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 7,8,9 BATTERY PEC
CLR-2-2-3 12-10-92

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

PARTICULATE .00000 .00050 .00000 .00470

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00030 .00490
PARTICULATE .01040
ALL MATIS. .01040
PARAMETER GR/SCFD LB/HR
PARTICULATE .00282 .61762

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
7,8,9 BATTERY PEC STACL 2-3
DATE: .......12-10-92

CHARGE #: ...150-300197
TEST #: .....CLR-2-3-3

1. EMISSION RESULTS

2. STACK CONDITIONS

FLOW (ACFM) 29952,
(SCFM) 27869.
MOISTURE CONTENT (%) 1.91
STACK TEMPERATURE (F) 93.6
3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 60.0
SCFD GAS SAMPLED 32.455

PERCENT ISOKINETIC

102.72



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 7,8,9 BATTERY PEC
CLR~-2-3-3 12-10-92

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 our IN.HG. DEG FFT/SEC
35.0W 830.0 355.268 1.700 .93 .93 54. 45, 4.0 104. 76.7
33.6 1.500 .82 .82 59, 45, 4.0 l101. 71.9
31.7 1.700 .93 .93 59. 45, 4.0 101. 76.5
29.6 1.500 .82 .82 60. 45, 3.5 94. 71.4
27.0 1.900 1.04 1.04 60. 45, 4.0 91. 80.2
23.2 1.800 .99 .99 59. 45, 4.0 89, 77.9
12.8 1.600 .88 .88 57. 45, 3.5 89. 73.4
9.0 1.500 .82 .82 60. 4s6. 3.0 89. 71.1
6.4 1.700 .93 .93 60. 46. 4.0 94. 76.0
4.3 1.500 .82 .82 60. 46, 3.0 89. 71.1
2.4 1.400 .77 .77 60. 4e6. 3.0 88. 68.6
1.0w 1.500 .82 .82 61. 4s, 3.0 89. 71.1
1.0wW 1.400 .78 .78 59. 46, 3.0 84. 68.4
2.4 1.200 .66 .66 60. 47, 2.5 90. 63.7
4.3 1.400 .78 .78 60. 4s6. 3.0 90. 68.8
6.4 1.600 .89 -89 60. 46. 3.5 89, 73.4
9.0 1.300 .72 .72 59. 4e6. 3.0 92. 66.4
12.8 1.300 .72 .72 60. 4s. 3.0 90. 66.3
23.2 1.400 .78 .78 59. 46, 3.5 90. 68.8
27.0 1.700 .94 +94 63. 47. 4.0 92. 75.9
29.6 1.600 .89 .89 63. 47, 4.0 94. 73.8
31.7 1.550 .87 -87 62. 47. 3.5 91. 72.4
33.6 1.500 .83 .83 62. 48, 3.5 97. 71.6
35.0W 1.400 .78 .78 63. 48. 3.0 98. 69.3
35.0w 1.500 .85 .85 62. 48, 3.5 94. 71.4
33.6 1.500 .85 .85 62. 48, 3.5 95. 71.5
31.7 1.500 .85 -85 62. 49, 3.5 95. 71.5
29.6 1.450 .81 .81 64. 49. 3.5 924. 70.2
27.0 1.550 .87 .87 65. 50, 3.5 98. 72.9
1 23.2 1.550 .87 .87 65. 50, 3.5 96. 72.7
12.8 1.500 .85 .85 62. 50, 3.5 94. 71.4
9.0 1.600 .88 .88 63. 50. 4.0 96. 73.9
6.4 1.500 .85 .85 63. 50, 4.0 98. 71.7
4.3 1.200 .66 .66 63. 50, 3.0 94. 63.9
2.4 1.600 .88 .88 62. 50, 4.0 93. 73.7
1.0w 1.600 .88 .88 62, 50. 4.0 93. 73.7
35.08 1.500 .82 .82 63. 50. 3.0 96. 71.6
33.6 1.400 .78 .78 64. 50. 3.5 96. 69.1
31.7 1.800 .99 .99 62. 50, 4.0 97. 78.5
29.6 1.500 .82 .82 64. 50. 3.5 92. 71.3
27.0 1.200 .66 .66 62. 50, 2.5 94. 63.9
23.2 1.500 .82 .82 62. 49, 3.5 93. 71.4
12.8 1.200 .66 .66 63. 50, 2.5 95, 63.9
9.0 1.200 .66 .66 63. 50. 2.5 97. 64.1
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31.7 1.700
33.6 1.800
35.08 930.0 386.165 1.800
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CONTROL BOX CALIBRATIONS

ORIFICE 1.638
METER 1.0507
PITOT 0.84

CONTROL BOX NO. 2

.72 .72 64. 50. 2.5 93.
.60 .60 64. 50. 2.5 92.
.72 .72 64. 50. 2.5 91.
.66 .66 62. 50. 2.5 88.
.66 .66 63. 50. 3.0 88.
.66 .66 62. 50. 3.0 89.
.66 .66 63. 50. 3.0 92.
.72 .72 62. 50. 3.5 90.
.66 .66 63. 50. 3.0 92.
.72 .72 63. 50. 3.5 94.
.72 .72 63. 50. 3.0 95.
.88 .88 64. 50. 3.5 98.
.99 .99 64. 50. 5.0 100.
.93 .93 63. 49. 4.5 101.
.99 .99 64. 51. 5.0 98.
.99 .99 64. 51. 5.0 99.
IMPINGER NO. 1 3.8
2 .6
3 .0
4 .0
ABSORBED H20 9.0
LEAK CHECK
DATE RATE IN.HG
07-31-92 INITIAL LT .011CFM 5.0
07-31-92 FINAL LT .010CFM 6.0
7-27-92

PROBE NO. 5-4 NOZZLE NO. 54

66.4
63.8
66.3
63.5
63.5
63.6
63.8
66.3
63.8
66.5
66.6
74.0
78.7
76.5
78.5
78.6



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 7,8,9 BATTERY PEC
CLR-2-3-3 12-10-92
STACK SAMPLING CALCULATIONS
A. BAROMETRIC PRESSURE IN. HG..cvvosesoonvencosos 29.10
B. AVG. DELTA H (IN H20) .ueuocoocosocnnonannnasoss .81
C. METER PRESSURE (IN. HG.).evvvcoosooonnannnnnss 29.16
D. STATIC PRESSURE (IN. H20).u.eveecocscooannnnnse 1.20
E. STATIC PRESSURE (IN. HG.)eeevsoosoonsononnnnns .088
F. STACK PRESSURE (IN. HG.) (A+E).c.vceecaraceons 29.19
G. STACK DIAMETER (IN.).eoceecccnosecnananocnnns 36.00
H. STACK AREA (SQ. FT.)eueroeesooeroncnnnasnnssns 7.07
NOZZLE DIAMETER. v vveeoesoseacscsosssensaons .1580
I. NOZZLE AREA (SQ. FT.).eeveesecossasseacsnnasss  +000136
J. AVG. STACK TEMP (DEG. R.)eceecnenns e ereeeeaan 553.6
K. AVG. METER TEMP (DEG. R.).ccecsossnanencnnnnne 515.1
L. CONDENSATE VOL. (ML) .eveueenousoosncssnonnanns 4.4
M. ABSORBED H20 (ML) e veevevencnnssosneocnanonosas 9.0
N. TOTAL H20 (ML) euveuervancasossnocassnnsnnsnnns 13.4
O. METERED GAS (CF)evvveveenanceonncacsnsansnanas 30.897
P. GAS METER CORRECTION....ccceceososnccncacnnnes 1.0507
Q. CORRECTED METERED GAS (CF).ve:vecevennnnnnaces 32.463
R. H20 GAS VOLUME (CF) (0.00267N(K/C).ceceveuvenns .632
S. TOTAL SAMPLED VOLUME (CF) (Q+R).ecveccececansons 33.095
T. PERCENT H20 (100R/S).cccevecesascsccsccncanons 1.91
THEORETICAL MAXIMUM.....cccvs.- ettt eeeanean 5.52
PERCENT WATER USED. .. ccveeesennccancaccssccanns 1.91
U. SCFD GAS SAMPLED (528*Q*C/(29.9%K)).eceveuecerns 32.455
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 .9809 X 44.0 = .00
co .000 X .9809 X 28.0 = .00
02 .205 X .9809 X 32.0 = 6.43
N2 .795 X .9809 X 28.2 = 21.99
H20 X T/100= .0191 X 18.0 = .34
MOLECULAR
WEIGHT OF
STACK GAS = 28.77
W. PITOT CORRECTION. .. :euveeccnesocnanocossssosnanns .840
X. AVERAGE CORRECTED VELOCITY (FPS).vccececencenns 70.62
[85.494*W*SQRT( (J*DELTA P)/ (V*F)}]
Y. AVG. FLOW RATE (CFM)  (X*H*60)...cccceccccncns 29952,
Z. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 27869.
STACK FLOW RATE (DRY) ¢ v vvvvecrorncnasoanoansans 27337.
AA. SAMPLE TIME (SEC) eveveeevncnccnccsosossoannans 3600.
BB. PERCENT ISOKINETIC....eeuveeeoesoanaassccsonsas 102.72

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



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
ATR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA 7,8,9 BATTERY PEC
CLR-2-3-3 12-10-92

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

PARTICULATE .00000 .00090 .00000 .00960

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00020 .01670
PARTICULATE .02740
ALL MATLS. .02740
PARAMETER GR/SCFD LB/HR
PARTICULATE . 00508 1.18968

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
7,8,9 BATTERY PEC STACK 2-4

DATE: .......12-10-92

CHARGE #: ...150-300197
TEST #: .....CLR~-2-4-3

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

PARTICULATE .00272 .64838

2. STACK CONDITIONS
FLOW (ACFM) 29532.

(SCFM) 28040.

MOISTURE CONTENT (%) .95
STACK TEMPERATURE (F) 82.8

3. SAMPLING CONDITIONS
SAMPLE TIME (MIN.) 60.0
SCFD GAS SAMPLED 43.535
PERCENT ISOKINETIC

104.51
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KEYSTONE ENVIRONMENTAL RESOURCES, INC.

AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA
CLR-2-4-3

FIELD DATA AND VELOCITY CALCULATIONS

DELTA P DELTA H

IN.H20
1.900
2.500
2.200
1.800
l1.700
1.700
1.300
1.200
1.300
1.300
1.200
.300
1.000
1.100
1.300
1.300 .
1.200
1.200
1.400
1.800
1.900
1.900
2.200
1.800
2.100
2.300
2.100
1.800
1.700
1.500
1.400
1.300
1.300
1.300
1.200
-.800
1.400
1.800
1.500
1.100
1.500
1.300
1.400
1.400

ORIFICE
REQ ACT
1.88 1.88
2.48 2.48
2.18 2.18
1.78 1.78
1.69 1.69
1.69 1.69
1.29 1.29
1.19 1.19
1.29 1.29
1.29 1.29
1.19 1.19

.30 .30

.99 .99
1.19 1.19
1.29 1.29
1.29 1.29
1.19 1.19
1.19 1.19
1.39 1.39
1.79 1.79
1.88 1.88
1.88 1.88
2.18 2.18
1.79 1.79
2.08 2.08
2.28 2.28
2.08 2.08
1.79 1.79
1.69 1.69
1.49 1.49
1.39 1.39
1.29 1.29
1.29 1.29
1.29 1.29
1.19 1.19

.81 .81
1.41 1.41
1.82 1.82
1.51 1.51
1.11 1.11
1.51 1.51
1.31 1.31
1.41 1.41
1.41 1.41

METER

TEMP

DEG F

IN ouT
46. 46,
47. 45,
47. 45,
48. 45,
49. 4e.
49. 4e6.
49. 46,
50. 4s6.
50. 47,
50. 47.
50. 47.
50. 47.
51. 48.
52. 48.
52. 48.
51. 48,
52. 48,
52. 48.
52. 49.
52. 49.
52. 49.
53. 49,
52. 50.
53. 50.
53. 50.
53. 50.
53. 51,
54. 51.
54. 51.
55. S51.
55. 52.
55. 52.
54. 52,
55. 51.
54. 52.
54. 51.
53. 52.
53. 51.
54. 52,
54. 52.
54. 52,
55. 52.
55. 52,
55. 52,

VACUUM
IN.HG.
14.0
13.5
16.5

[

[N o N N

L] .l.l..l....
oum

Woocouvwoowvwoouvwowmo

ONUIOOOL& OO O
L]

11.0

NOdOINOOTI

-
. . .

®JUooonw
cCLuuLLooVLULoULowmoouw,

7,8,9 BATTERY PEC
12-10-92

STACK CORRECTE

TEMP VELOCITY

DEG FFT/SEC
85. 79.6
85. 91.3
85. 85.6
87. 77.6
85. 75.3
83. 75.1
84. 65.8
85. 63.2
84. 65.8
84. 65.8
79. 62.9
70. 31.2
71. 57.0
73. 59.9
84. 65.8
84. 65.8
84. 63.2
85. 63.2
85. 68.3
85. 77.4
87. 79.7
85. 79.6
86. 85.7
84. 77.4
86. 83.7
85. 87.5
88. 83.9
84. 77.4
87. 75.4
84. 70.6
85. 68.3
83. 65.7
89. 66.1
84. 65.8
76. 62.7
74. 51.1
83. 68.2
84. 77.4
84. 70.6
82. 60.4
82. 70.5
84. 65.8
84. 68.2
86. 68.4



DO MDA
NOOLWL,OO B WS
nn

N o
[

NN
(TN}
N O

W
[
~

33.6
35.08

82.
83.
77.
67.
64.
72.
83.
84.
89.
87.
85.
86.
86.
85.
86.
87.

1.600 1.62 1.62 55, 52, 8.0
1.400 1.41 1.41 55. 52, 5.0
1.200 1.21 1.21 s5. 52, 5.5
1.000 1.01 1.01 55. s52. 5.0
1.000 1.01 1.01 s55. 52, 4.5
1.200 1.21 1.21 s55. 52, 4.5
1.400 1.41 1.41 55, 52, 7.0
1.400 1.41 1.41 55, 52, 6.0
1.400 1.41 1.41 55, 52, 5.5
1.300 1.31 1.31 s56. 53, 5.0
1.600 1.62 1.62 55, 52, 7.0
1.500 1.51 1.51 s56. 52, 7.0
1.800 1.82 1.82 56. 53, 10.5
1.600 1.62 1.62 56. 53, 8.0
1.800 1.82 1.82 56. 53, 8.0
930.0 183.926 1.300 1.31 1.31 56. 53, 6.0
ORSAT
Coz2 .0 IMPINGER NO. 1 -3.5
02 20.5 2 .0
Cco .0 3 .0
N 79.5 4 .0
ABSORBED H20 12.4
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE
ORIFICE 1.743 12-07-92 INITIAL LT .016CFM
METER 0.9658 12-07-92 FINAL LT .020CFM
PITOT 0.84 7-27-92
CONTROL BOX NO. 5 PROBE NO. 5-3

NOZZLE NO. 11

72.8
68.2
62.8
56.8
56.6
62.5
68.2
68.2
68.6
65.9
73.0
70.8
77.5
73.0
77.5
65.9



U.
V.

co2
Co
02
N2
H20

KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA 7,8,9 BATTERY PEC
CLR-2-4-3 12-10-92

STACK SAMPLING CALCULATIONS
BAROMETRIC PRESSURE IN. HG..vveeeerenonnnnnans
AVG. DELTA H (IN H20)........ et ereetseneanen
METER PRESSURE (IN. HG.)eevevroonoennnnanonnnan
STATIC PRESSURE (IN. H20) euvevveenseooonenoanns
STATIC PRESSURE (IN. HG.)eeveveoooronnnannenns
STACK PRESSURE (IN. HG.) (A+E)..... Ceeeeeaenes
STACK DIAMETER (IN.).ueeveveonenneans e
STACK AREA (SQ. FT.)eeeureeeenennanoanannnnnns
NOZZLE DIAMETER. « v v v oennresenonnosoasosonsess
NOZZLE AREA (SQ. FT.)uveeveeeoonnosoososonanes

AVG. STACK TEMP (DEG. R.)eveveenenrnnnncnnnnas
AVG. METER TEMP (DEG. R.)evveeuenennnn. e
CONDENSATE VOL. (ML) eveeveuneenenennonenannenns
ABSORBED H20 (ML) ..eeveurnennnnnns e eeeeeenas
TOTAL H20 (ML) e v evvensurnncncanonsoeseonannss
METERED GAS (CF).vevev... Cereeeeeas e
GAS METER CORRECTION.....eveuvennnnnns Ceeeenen
CORRECTED METERED GAS (CF)evvevavennnncanncnns
H20 GAS VOLUME (CF) (0.00267N(K/C).evvuennn. ..
TOTAL SAMPLED VOLUME (CF) (Q+R).evcecnccnnnnns
PERCENT H20 (100R/S) eevcvescevennccncnnsnnes e
THEORETICAL MAXIMUM. ... eveveneenoncnanncnnnnns
PERCENT WATER USED....veuveeennenss Cereeneenen

SCFD GAS SAMPLED (528%Q%C/(29.9%K))....cvvun..
MOLECULAR WEIGHT OF STACK GAS

MOISTURE
ORSAT-DRY CORRECTION MOLECULAR
COMPONENT VOL.PCT./100 X (1-T/100) X WEIGHT =
.000 X .9905 X 44.0 =
.000 X .9905 X 28.0 =
.205 X .9905 X 32.0 =
. 795 X .9905 X 28.2 =
X T/100= .0095 X 18.0 =
MOLECULAR
WEIGHT OF
STACK GAS
PITOT CORRECTION....ccse.. ceesescsescesesreenens

Ww.
x'

Y.
Z.

AA.
BB.

AVERAGE CORRECTED VELOCITY (FPS).uveveceeneeocnns
[85.49*W*SQRT{ (J*DELTA P)/ (V*F)})

AVG. FLOW RATE (CFM)  (X*H¥60)..vcvececnennnnn

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

STACK FLOW RATE (DRY) .vvevvenronennnns e ..
SAMPLE TIME (SEC) e vervevennencnennsenns
PERCENT ISOKINETIC........... e teeeieteeaa.

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

29.10
1.49
29.21
1.40
.103
29.20
36.00
7.07
.1800
000177
542.8
511.5
-3.5
12.4
8.9
44.701
.9658
43.172
.416
43.588
.95
3.90
.95
43.535

WEIGHT
PER MOLE

.00
.00
6.50
22.20
.17

28.87

.840
69.63

29532.
28040.
27772.

3600.
104.51



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
ATR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA 7,8,9 BATTERY PEC
CLR~2-4-3 12-10-92

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

PARTICULATE .00000 .00080 .00000 .00640

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00050 .00840
PARTICULATE .01610
ALL MATLS. .01610
PARAMETER GR/SCFD LB/HR
PARTICULATE .00272 .64838

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





