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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
lbs 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 Ppurpose 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),

USS Clairton Works
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A test protocol was prepared by Chester Environmental ang submitted to BAPC prior
to the execution of the test program. A copy of the test protocol ¢an be found in
Appendix A. Specific methodologi employed in the test Program are outlined below.

Gas concentrationg of carbon dioxide (C02), oxygen (09), and nitrogen (N2, by
difference) were determined with the yse of a Bacharach "Fyrite" apparatus as Specified
by EPA Method 3. Gas concentrations were used to obtain molecylar weight of the

Percent moisture content, by volume, of the exhaust gas wag 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.

USS Clairton Works
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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 L br 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 lbs 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 Ibs /
ton coke pushed) x (11.3 tons coke pushed / oven) x (9.88 ovens pushed / hour), or
4.47 lbs 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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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

Stack Number 2-1 2-2 2-3 2-4 Total
Test Number CLR-2-1-1 CLR-2-2-1 CLR-2-3-1 CLR-2-4-1
Mass Emission Rate
and Concentration
Particulate Matter (Ib/br pushing) 14.32 1.23 0.86 0.53 16.95
(gr/dscf) 0.0740 0.0058 0.0037 0.0022
Flow Rate (acfm) 24408 26311 29128 30479
(scfm) 22842 25104 27208 28009
(dscfmn) 22598 24813 26854 28631
Temperature °F) 99 89 101 92
Moisture Content (%) 1.1 - 1.2 1.3 1.0
Sampling Conditions
Sampling Time (minutes) 60 60 60 60
Sample Volume , (dsef) , 38.653 51.747 35.819 55.725
Isokinetics (%) 114.0 98.4 62.9 129.3
USS Clairton Works 30019701 2/93 4a , CHESTER
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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

Stack Number 2-1 2-2 2-3 2-4 Total
Test Nurnber CLR-2-1-1 CLR~2-2-1 CLR-2-3-1 CLR-2-4-1
Mass Emission Rate
and Concentration
Particulate Matter (Ib/hr pushing) 7.09 0.56 0.34 0.69 8.68
(gr/dscf) 0.0364 0.0024 0.0015 0.0028
Stack Conditions
Flow Rate (acfm) 24656 28634 29332 30453
(scfm) 22091 27060 27471 29178
(dscfm) 22729 26749 27125 28699
Temperature (°F) 101 95 100 87
Moisture Content (%) 1.1 1.2 1.3 1.6
Sampling Conditions
Sampling Time (minutes) 60 60 60 60
Sample Volume (dscf) 37.683 31.751 33.264 45.418
Isokinetics (%) 110.5 102.7 106.1 105.5

ENVIRONMENTAL
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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

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

Test Number CLR~2-1-1 CLR-2-2-1 CLR-2-3-1 CLR-2-4-1

Mass Emission Rate

and Concentration

Particulate Matter (Ib/br pushing) 594 0.62 1.19 0.65 8.3
(gr/dsch) 0.0310 0.0028 0.0051 0.0027

Stack Conditions

Flow Rate (acfm) 24490 27714 29952 29532
(scfm) 22725 26035 27869 28040
(dscfm) 22377 25553 27337 27774
Temperature (°F) 94 89 94 83
Moisture Content (%) 1.5 1.9 1.9 1.0
Sampling Conditions
Sampling Time (minutes) 60 60 60 60
Sample Volume (dscf) 37.121 30.037 32.455 43.535
Isokinetics (%) 110.6 101.7 102.7 104.5
USS Clairton Works 30019701 2/93 dc @ 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
(1b/br pushing)
1 12-8-92 16.95
2 12-9-92 8.68
3 12-10-92 8.39
Average 11.34
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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 ( 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 §7.2 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
Dats Observations Opacity (%)

12-8-92 240 0
12-9-92 240 0
12-10-92 240 0

Pushin ration

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 03
12-9-92 60 0 100 0
12-10-92 60 0 100 0
Average ’ 97.2 0.1
Travelli ration
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 EMISS!QNS 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 DRIVE

MONROEVILLE, PA 15144
FROJECT NUMBER: 300197-01

OCTOBER 1992
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train, as per pA DER particuiate matter test method requirements, The water soluble and
Wwater insoluble portions of the front-half of the sampling train will pe determined 35 3 total;
that is, the water rinse will not pe filtered 1o determine soluble and insolyble portions,
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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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COMPLIANCE DEMONSTRATION
7, 8, AND 9 BATTERY PUSHING EMISSIONS CONTROL

USS CLAIRTON WORKS
CLAIRTON, PA

APPENDIX C
CALIBRATION RESULTS
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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




- KEYSTONE ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA
7,8,9 BATTERY PEC STACK 2-1

DATE: -......12-8-92
CHARGE #: ...150-3001%7
TEST #: RN .Cm-Z"l"l

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

- - e - —— e —— -

PARTICULATE .07395 14.32246

2. .STACK CONDITIONS

FLOW (ACFM)

(SCFM)
MOISTURE CONTENT (%)
STACK TEMPERATURE (F)

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.)
SCFD GAS SAMPLED
PERCENT ISOKINETIC

24408,
22842,
1.07
99.0

60.0
38.653
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 1l.22 37. 237, 3.0 95. 63.4
31.7 1.200 l1.22 11.22 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. 35. 3.0 99, 51.9
9.0 .800 .82 .82 39. 135, 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. 237. 3.0 88, 51.4
1.0W .800 .82 .82 40. 37. 3.0 83. 51.4
2.4 .800 .82 .82 39. 37. 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 lo1. 52.0
2.0 .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. 2.5 101. 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 1.2 1.21 41. 239, 3.0 100. 63.6
23,2 1.000 1.01 1.01 42. 29, 3.0 lo2. 58.2
12.8 1.000 1.01 11.01 41. 39. 3.0 105. £8.4
9.0 .800 .81 .81 41. 1239, 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 9l. 51.5
2.4 .800 .81 .81 40. 239. 2.5 8s8. 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. 40. 3.0 101. 63.7
29.6 1.000 1.01 1.01 44. 40. 2.5 102. 58.2
27.0 1.000 1.01 1.01 42. 4o0. 2.5 104. 58.3
23.2 1.000 l1.01 1.01 42. 4o0. 2.5 104. 58.3
12.8 1.000 1.01 11l.01 41. s4o0. 2.5 104. 58.3
9.0 1.000 1.01 1.01 41. 40. 2.5 103. 58.2
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33.6

.800
.800
1.200
1.200
1.200
. 800
1.200
.800
-800
«+800
1l.200
1.000
1.200
1.000
1.200

35.08 930.0 757.551 1,000

ORSAT
Co2 .0
02 20.5
co .0
N 79.5

.81
.81
1.21
1.21
1.21
.81
1.21
.81
.81
.81
1.20
l.00
1020
1.00
1.20
l.00

CONTROL BOX CALIBRATIONS

e T A A — o —

FACTOR

DATE

.81
.81
1.21
1.21
1.21
.81
1.21
.81
.81
.81
l1.20
1.00
1.20
1.00
1.20
1.00

IMPINGER NO.

41.
40.
41.
40.
41.
43.
42,
41,
42.
42.
43.
44.
44.
42.
42.
42,

ABSORBED H20

- — . — - ey e o

ORIFICE 1.830
METER 0.9807
PITOT 0.84

CONTROL BOX NO. 6

1l-2-

92

39. 2.5 10S5.
39, 2.5 103.
39. 2.5 88,
39. 2.5 88.
39. 3.0 92.
40. 2.5 89,
40. 3.0 100.
40. 2.5 104.
40. 2.5 105.
40. 2.5 105.
40, 3.0 1o07.
40. 3.0 105.
41. 3.0 108,
40. 3.0 107.
40. 3.5 105.
40, 3.0 10S.
1l 2.3
2 «3
3 -2
4 .0
6.5
LEAK CHECK
RATE IN.HG
INITIAL LT .009CFM 5.0
FINAL LT .004CFM 5.0

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




KEYSTONE ENVIRONMENTAL RESOURCES, INC,
AIR QUALITY ENGINEERING

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

: STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG. v v evovevoesnananss
B, AVG. DELTA H (IN H20).vveuueuuonnonnonannnnn.n.
C. METER PRESSURE (IN: HGu) eveevvnonnornnnnnnnn, .
D. STATIC PRESSURE (IN. H20) +uesuueeonennnnnnnnn,,
E. STATIC PRESSURE (IN. HG.)suvveeroonnennnnnnnn,
F. STACK PRESSURE (IN. HG.) (A+E)euevnvnnnnnnnnn,
G. STACK DIAMETER (INu)eeuuueonucnnnoennnsnnnnn, .
H. STACK AREA (SQ: FT-)'eerrnnvoranennsenmnnn i,

NOZZLE DIAMETER. 4 v0 e veuunnernnnneneonnnnennn,.
I. NOZZLE AREA (SQ. FTe)evvnrevenonennnnnnmmnnnn,
J. AVG. STACK TEMP (DEG: Re)evveennnnnennnnnnnnn,
K. AVG. METER TEMP (DEG. R.)euvevuvevonvennennnnn,
L. CONDENSATE VOL. (ML) uoovvounuearonnnennnnnnnn.
M, ABSORBED H20 (ML) :vv.eeuuernnennnnnrnnnmnnn s
No TOTAL H20 (ML) euuuveenornnnenenonnrsnennnnnn.
O. METERED GAS (CF) uveeereennnesenoonensnmnonnon,
P, GAS METER CORRECTION. . .euuvvuneennnnnnnnnnn. ..
Q. CORRECTED METERED GAS (CF).vvonvonenwnnnnnnnn,
R. H20 GAS VOLUME (CF) (0.00267N(K/C)...o.unnnn..
S. TOTAL SAMPLED VOLUME (CF) (Q+R)scoevrrnononnn.
T. PERCENT H20 (100R/S).cuuvervnesnnnennnnmnnn oo

THEORETICAL MAXIMUM. .. evvevcvennnnnnnnnn, oo,

PERCENT WATER USED:tuvurennnenonnennonnnnnnn...
U. SCFD GAS SAMPLED (52B*%Q*C/(29.9%K)).0e........

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

COMPONENT VOL. PCT./100 X (1-T/100) X WEIGHT -
coz2 -000 X .9892 X 44.0 -
co .000 X -9893 X 28.0 =
02 -2085 X .9893 X 32.0 =
N2 . 795 X .9893 X 28.2 =
H20 X T/100= .0107 X 18.0 =

MOLECULAR

WEIGHT OF

STACK GAS

W. PITOT CORRECTION...0vvvnrrunnnnsneeeeennnnnnn..
X. AVERAGE CORRECTED VELOCITY (FPS)...voeuv.nonnonn..
(85.49*WASQRT( (J*DELTA P)/(V*F) )]
Y. AVG. FLOW RATE (CFM)  (X*H%60)...00.000rnven..
Z. STACK FLOW RATE (SCFM) (5284Y/J*F/29.92)......
STACK FLOW RATE (DRY) ¢ e evveennsonnsonnnennnnnn.
AA. SAMPI-IE TI“ (SEC,......l.'l'..'..l.........0..
‘BBs PERCENT ISOKINETIC...eueennrnnneennenennnnnnn,
(T*1004U*29.92) / (528 *X+AAXI*F+* (1-T/100) )

29.60
1.01
29.67
.60
.044
29.64
36.00
7.07
.1800
000177
559.0
499.7
2.4
6.5
8.9
37.582
- 9807
36.857
.400
37.257
1.07
6.33
1.07
38.653

WEIGHT
PER MOLE

.00
.00
6.49
22.18
.19

28.86

.840
57.55

24408.
22842,
22597.

3600,
114.04




KEYSTONE ENVIRONMENTAL RESQURCES, 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 WI. (G) FILTER(G) 1IN FROBE(G) IN PROBE(G)

PARTICULATE « 00000 00600 . 00000 +17840

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULAT .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 RESOQURCES
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA
7,8,9 BATTERY PEC STACK 2-2

DATE: .-.....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 (%) 1.18
STACK TEMPERATTRE (F) 89.1

3. SAMPLING CONDITIONS
SAMPLE TIME (MIN.) 60.0
SCFD GAS SAMPLED 51,747
PERCENT ISOKINETIC

98.36




KEYSTONE ENVIRONMENTAL 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 TEMP VELOCITY
POINT TIME (DRY) CF IN.H20 REQ ACT IN our IN.HG. DEG FFPT/SEC
35.0W 830.0 373.052 1.1900 2.18 2,18 48. 50, 7.5 az. 60.2
33.6 1.200 2.38 2,38 46. 50, 8.0 87. 62.9
31.7 1.200 2.38 2,138 47. 49, 8.5 88. . 62.9
29.6 1.200 2.45 2.45 48. 49, 9.0 87. 62.9
27.0 1.200 2.45 2,45 48. 47, 9.0 8e6. 62.8
23.2 1.100 2.24 2,24 48. 48, 8.0 89. 60.3
12.8 1.200 2.45 2,45 47, 48. 9.0 87. 62.9
9.0 1.100 2.24 2.24 47. 43, 8.0 87, 60.2
6.4 1.200 2.45 2.45 49. 48, 9.0 88. 62.9
4.3 1.200 2.45 2,45 4g, 48. 9.0 85, 62.7
2.4 l.100 2.24 2,24 49. 49, 8.0 85, 60.1
l.o0w 1.100 2.24 2,24 49. 30, 8.0 84, 60.0
1.0w l.100 2.24 2,24 48. 49, 8.0 85, 60.1
2.4 1.200 2.45 2.45 49. 49, 9.0 85. 62.7
4.3 1.200 2.45 2.4s 48. 48. 9,9 85, 62.7
6.4 1.200 2.45 2.45 48. 48, 9.0 90, 63.0
9.0 1.200 2.45 2.45 48. 50, 9.0 91. 63.1
12.8 1.200 2.45 2,45 48. 49, 2.0 88, 62.9
23.2 l.100 2.24 2,24 48. 48, 8.0 8s, 60.1
27.0 1.100 2.24 2,24 48, 43, 8.0 87, 60.2
29.6 l.100 2.24 2.45 48. 49, 8.0 87. 60.2
31.7 1.200 2.45 2.45 50. 59, 9.0 87. 62.9
33.6 1.100 2.24 2.24 50. 350, 8.0 90, 60.3 -
35.0w 1.200 2.45 2,45 51. s1, 9.0 92, 63.1
35.0wW l.100 2.24 2.24 51. 52, 8.0 89, 60,3
33.6 1.100 2.24 2,24 51. &3, 8.0 80, 60.3
31.7 l.100 2.24 2,24 52. 52, 8.0 89, 60.3
49.6 1.200 2.45 2,45 52. 53, 9.0 89, 63.0
27.0 l1.200 2.45 2,45 53. s2, 9.0 sz, 63.1
23.2 1.200 2.45 2.45 52. 51, 9.0 93, 63.2
l2.8 1.200 2.45 2.45 52. 52, 8.0 92z, 63.1
9.0 1.200 2.45 2.4s 51. sz, 9.0 21, 63.1
6.4 1.200 2.45 2.45 52. 82, 9.0 sa. 63.0
4.3 1.200 2.45 2.45 53, 51. 8.0 83, 62.6
2.4 1.100 2.24 2.24 53, 3. 8.0 84. 60.0
l.0w 1.100 2.24 2,24 52, 52. 8.0 a4, 60.0
35.08 1.200 2.45 2,45 53, 52. 9.0 89. 63.0
33.6 1.200 2.45 2,45 53, S52. 9.0 90. 63.0
31.7 1.200 2.45 2,45 53, 53. 9.0 89, 63.0
29.6 1.200 2.45 2.45 52, 8§53, 9.0 a9, 63.0
27.0 1.200 2.45 2.45 52. 53, 9.0 89, 63.0
23.2 l.200 2.45 2.45 52. 53, 9.0 91, 63.1
12,8 1.100 2.24 2,24 52. 55, 8.0 81. 60.4
9.0 1,200 2.45 2.45 51. 54, 9.0 92. 63.1
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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
1i-2~

90.
90.
90.

920.
90.
93,
94.
94.
93,
92.
92.
93.
93.
92.
91,

2.45 51. 54, 9.0
2.45 51, 52, 9.0
2.45 852, 52, 9.0
2.04 52. 52, 8.0
2.24 51. 53. 8.0
2.45 52. 82, 9.0
2.24 53, 51. B.0O
2.45 54, 53, 9.0
2.45 B51. 55, 9.0
2.24 53. 52. 8.0
2.45 5B2. 54, 9.0
2.45 53, 53. 9.0
2.45 54. 53, 9.0
2.45 52, 55, 9.0
2.45 55, 52. 9.0
2.45 S1. 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
€3.3
€0.5
63.1
63.1
63.2
63.2
63.1
63,1



COMPONENT

coz2
co
02
N2
H20

W.

KEYSTONE ENVIRONMENTAL RESQURCES, INC.
AIR QUALITY ENGINEERING

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

. STACK SAMPLING CALCULATIONS
BAROMETRIC PRESSURE IN. HG....v.,.............
AVG. DELTA H (IN H20) o oouvunniiinnna il
METER PRESSURE (IN. HG.)ueuuuvunonsnononnnoo!
STATIC PRESSURE (IN. H20)e.osvsnsnnoononnnos!
STATIC PRESSURE (IN. HG.)....evowoovoononno
STACK PRESSURE (IN. HG.) (A+E) e cvennnnnnnnnnn.
STACK DIAMETER L6
STACK AREA (SQ. L T
NOZZLE DIAMETER........ouvvnennnnnsnonnnnon
NOZZLE AREA (SQ. FTu)vuvuernunrnnnnnonnoiitts
AVG, STACK TEMP (DEG. 3
AVG. METER TEMP (DEG. 2
CONDENSATE VOL. €
ABSORBED H20 (ML)...vuvivunnuennnnnnonoll! cens
TOTAL H20 D
METERED GAS (CF) . uuvuvununnnrnunnnnnnnnnort?t
GAS ETER CORRECTIONI.'IOO.'....I.l.‘.lll..‘.l
CORRECTED METERED GAS (CF)oveniennnnnennnnnn.,
H20 GAS VOLUME (CF) (0.00267N(K/C) e vevnnnn.. ..
TOTAL SAMPLED VOLUME (CF) (Q+R) v eevinennnn ..
PERCENT H20 (L00R/S) ..o rvnnnnnrnnnnnnnn,
THEORETICAL MAXIMUM. o vittininnnnnnnnnnniii
PERCENT WATER USED- e v evnennninanrennannnnnnnn,
SCFD GAS SAMPLED (528%Q*C/(29.9%K))...........

MOLECULAR WEIGHT OF STACK GAS

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

.000 X .9884 X 44.0
.000 X .9884 X 28.0
.205 X .9884 X 32.0
.795 X .9884 X 28.2
X T/100= .0116 X 18.0

MOLECULAR

WEIGHT OF

STACK GAS

PITOT CORREm‘IONl..ll.l.l.l..ll.l.!Iu'll!l.t.l.

X. AVERAGE CORRECTED VELOCITY (FP8)evinnennnnnan..

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

Y. AVG. FLOW RATE (CFM) (X*H*60) . ..ovvurrnnn....

z.

M.
BB,

STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)......
STACK FLOW RATE (DRY)..........................
SAMPLE TI“ (SEC)...I..I.I.l...ll.".......lll
PERCENT ISOKINETIC............................

rnuun

(J*lOO*U*ZQ.92)/(528*X*AA*I*F*(l-T/lOO))

29.60
2.38
29.77
1.20
.088
29.69
36.00
7.07
2140
. 000250
549.1
510.8
4.5
8.4
12.9
51.623
.9739
50.276
.591
50.867
l.16
4.64
1.16
51.747

WEIGHT
PER MOLE

.00
.00
6.48
22.16
.21

= 28,85

. 840
62.04

26311.
25104.
24813.
3600.
98.36




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)

T e - - - ey TR A S -

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: LI RN S 12-8-92

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

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR
PARTICULATE .00374 .86098
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 IN.H20 REQ ACT IN ouT IN.HG. DEG FFT/SEC

35.0W 830.0 289.165 1l.200 .80 +80 54, 45, 4.0 99. 63.6
33.6 1.600 1.06 1.06 55, 4s. 4.0 100, 73.5
31.7 1.700 1.13 1.13 53, 44. 4.0 28. 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 s54. 43, 3.5 99, 71.1
23.2 l.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 s55. 43. 3.5 101. 71.2
6.4 1.400 .93 .93 53, 43, 3.0 100. 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 85, 63.3
l.0w 1.300 .86 +86 54. 43, 3.5 92. 65.7
l.0w 1.300 -80 .80 56, 43, 3.0 93. 65.8
2.4 1l.400 « 93 +93 55. 44. 3.5 99. 68.7
4.3 1.500 1.00 1.00 s5, 44, 3.5 105. 71.4
6.4 1.500 1.00 1.00 56. 44. 3.5 104. 71.4
9.0 1.400 .93 .93 56, 44. 3.5 101. 68.8
12.8 1.600 1.06 1.06 56, 44. 4.0 102, 73.6

21,2 1.300 .86 <86 57, a4. 3.0 100, 66.2
27.0 1.400 .93 <93 57. 44. 3.5 98. 68.6
29.6 1.300 .86 .86 58, 45, 3.0 100, 66.2
31.7 1.500 1.00 1.00 s8. 46. 4.0 102. 71.3
33.6 1.200 .80 -80 58. 46, 3.0 101. 63.7
35.0W 1.300 .86 .86 58, 46, 3.0 102, 66.3
35.0w 1.200 .80 +80 57, 46, 3.0 l02. 63.7
33.6 1.400 .93 +93 57. 46, 3.5 103. 68.9
31.7 l1.600 1.06 1.06 57, 46, 4.0 101. 73.5
29.6 1.500 1.00 1.00 s56. 45, 4.0 101. 71.2
27.0 1.500 1.00 1.00 s57. 345, 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 s56. 4s6. 3.5 103, 71.3
9.0 1.300 .86 .86 57. 46, 3.0 105. €6.5
6.4 1.400 .93 -93 57, 45, 3.5 l02. 68.8
4.3 1.600 1.06 1.06 57, 4s. 4.0 100, 73.5
2.4 1.500 1.00 1l.00 57, 45. 4.0 101. 71.2
l.0w 1.600 1.06 1.06 57. g45. 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 sa. 4. 4.0 loz2. 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 s9. 46, 4.0 1900. 75.7
27.0 1l.400 .93 +93 58, 46, 3.5 103, 68.9
23.2 l.600 1.06 1.06 59, 47. 4.0 103. 73.7
12.8 l.200 .80 -80 59, 47, 3.0 lo2, 63.7
.0 1.300 «86 .86 57. d4s. 3.0 28, 66.1




6.4 1.100 .73 +73 57, 4s. 3.0 89. 60.3
4.3 1.300 .86 +86 57. 4e6. .o 103. 66.4
2.4 1.100 «73 «73 57. 4s, 3.0 100. 60.9
1.08 l.100 + 73 +73 56. 45, 3.0 100. 60.9
l.08 l.100 .73 «73 57, 45, 3.0 100. 60.9
2.4 1.100 -73 +73 57. 46, 3.0 102. €1.0
4.3 1.100 .73 +73 57, 4s, 3.0 l102. 6l.0
6.4 1.200 -80 .80 56, 46, 3.0 105, 63.9
9.0 1.200 - 80 «80 57. 4e. 3.0 104. 63.8
12.8 1.300 .86 +86 56. 46, 3.0 103, 66.4
23.2 1.300 + 86 .86 58, 48, 3.0 103, 66.4
27.0 1.600 l1.06 1.06 59, 46, 4.0 lo2. 73.6
29.6 1.550 1.03 1.03 e61. 47, 4.0 105. 72.6
31.7 1.500 1.00 1.00 e60. 47, 4.0 104. 71.4
3.6 : 1.500 1.00 1.00 60. 45. 4.0 104. 71.4
35.08 930.0 322.410 1.550 1.03 1.03 s9, 46, 4.0 l02. 72.4
ORSAT
co2 .0 IMPINGER NoO. 1 1.0
02 20.5 2 2.1
co «Q 3 .4
N 79.5 4 .0
ABSORBED H20 6.5
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.638 07-31=-92 INITIAL LT G.01CFM 5.0
METER 1.0507 07-31-92 FINAL LT 0.01CFM 5.0
PITOT 0.84 7=27=92
CONTROL BOX NO. 2 PROBE NO. 5-~4 NOZZLE No. 54




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.voevvruvevovonnnnnns 29.60
B. AVG. DELTA H (IN H20) e veuuvncvrverenovernnenes .93
C. METER PRESSURE (IN. HG.)eovuevuvonnnunannncsns 29.67
D. STATIC PRESSURE (IN. H20)..uveevvovoneosnensns 1.20
E. STATIC PRESSURE (IN. HG.)eevereveoennsoornanes .088
F. STACK PRESSURE (IN. HG.) (A+E).veeeecnnecnn. - 29.69
GC STACKDIMTER (IN.)Il...I........ll.l.....l.. 36-00
H. STACK AREA (SQ. Fl.)ueeueenvennrenossecncosres 7.07
NOZZLE DIAMETER. ¢« veeussnernesonrononncnsoanes .2140
I. NOZZLE AREA (5Q. FT.).vveerevrenonnnasessnases 000250
J. AVG. STACK TEMP (DEG. R.)serevereernarnnonenns 560.9
K. AVG. METER TEMP (DEG. Ru).vvevrreneouncennosos 510.9
L. CONDENSATE VOL. (ML) 4eeeverunrennsnonnesornnes 3.5
M. ABSORBED H20 (ML) e eecuuvonneenennnrnsoneonsnan 6.5
N. TOTAL H20 (ML) .uueusuveonennnennssnnsesesonssnes 10.0
O. METERED GAS (CF) v vvvevnncnnereesnnennns ceenan 33.245
P. GAS METER CORRECTION...:vveveronosnonnanconnan 1.0507
Q. CORRECTED METERED GAS (CF)evevvrnnenveenncnses 34.931
R. H20 GAS VOLUME (CF) (0.00267N(K/C).vrvencncsas 460
§. TOTAL SAMPLED VOLUME (CF) (Q+R).csevsenn.. cee 35.390
T. PERCENT H20 (100R/S).vevesunroeroneneonsencnss 1.30
THEORETICAL MAXIMUM. e oo euvuneneneononnennnsnes 6.71
PERCENT WATER USED. . cvvveneecnrnoronesuennenns 1.30
U. SCFD GAS SAMPLED (528%Q*C/(29.9%K)).evuevuss.. 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
We PITOT CORRECTION. . tuerureerneenerneoaecnennenns .840
X. AVERAGE CORRECTED VELOCITY (FPS) . evsccrveonsas 68.68

(85.49*W*SQRT( (J*DELTA P)/ (V*F)))
Y. AVG. FLOW RATE (CFM)  (X*H%*60)..eveseesosevnss 29128.

Z. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 27208.

STACK FLOW RATE (DRY) eevvrvrvacnneonsacnnnonees 26854.
AA, SAMPLE TIME (SEC) e: vt vuennnennennnnossnnnnns 3600,
BB. PERCENT ISOKINETIC. ... uueseeveneennsonsansnonns 62.91

(T*100+U*29.92)/ (528 *X*AA*I4F* (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 WI. (G) FILTER(G) 1IN PROBE(G) IN PROBE(G)

PARTICULATE . 00000 .00020 .00000 . 00740

INSQL.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: R -12-8-92

CHARGE #: ...,150-300197
TEST #: " .o .CIR-Z-‘-]-

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

T - —— —— A —— " —— - —— - -

PARTICULATE .00216 .52899

-—-------—-ﬂ-n--—--——--—--—-—

2. STACK CONDITIONS

FLOW (ACFM) 30479.

(SCFM) 28909,
MOISTURE CONTENT (%) .98
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, 8l.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. 5.0 213. 85.6
29.6 2.000 2.83 2.83 46. 43, 5.0 96. 8l.8
27.0 1.800 2.68 2.68 47. 43, 5.0 91, 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. €8.2
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.0wW 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 1.93 46. 43. 3.5 87. 67.9
6.4 1.200 1.70 1.70 47. a43. 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. a3. 3.5 95. 68.4
23.2 1.500 2.12 2.12 48. 43. 3.5 93. 70.7
27.0 l1.600 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. 46, 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 s1. 47, 5.5 97. 85.9
35.0W 2.400 3.39 3.39 s52. 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, d4g. 5.0 96, 8l.8
27.0 2.000 2.83 2.83 52. 4s. 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 s2. 48, 3.0 95, 65.9
9.0 l.200 1.70 1.70 52. 48, 3.0 95. 63.3
6.4 1.400 l1.98 1.98 51, 47. 3.0 95, 68.4
4.3 1.400 l.98 1.98 s50. 48. 3.0 21. 68.1
2.4 1.200 1.70 1.70 51. 47. 3.0 83, 62.6
1.0W . 900 1.27 1.27 s1, 48. 2.0 77. 53.9
35.08 1.400 1.98 1.98 52, as. 3.0 95. 68.4
33.6 1.800 2.54 2.54 52. asg, 4.5 95, 77.5
31.7 1.600 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 l.600 2.26 2.26 53. 49. 4.0 91. 72.8
23.2 1.400 1.98 1.98 s53. 49, 3.0 97. 68.5
12,8 1.300 1.84 1.84 53. 49, 3.0 93. €5.8
9.0 l.600 2,26 2.26 52. 49. 3.0 96. 73.2




6.4 1.300 1.84 1.84 532, 48. 3.0 95. 65,9
4.3 1.200 1.70 1.70 s3, 47, 3.0 97. 63.4
2.4 1.300 1.84 1.8¢4 57, 47, 3.0 74, 64.6
l.08 1.200 1.70 1.70 s3. 47. 3.0 79. 62.4
l.08 1.200 1.70 1,70 s31. 47. 3.0 72. 62.0
2.4 1.600 2.26 2.26 s3. 48. 3.5 95. 73.1
4.3 1.500 2.12 2.12 s2, 47, 3.5 95. 70.8
6.4 1.500 2.12 2.12 s, 47, 3.5 99, 71.0
9.0 l.500 2,12 2.12 s31, 47, 3.5 95, 70.8
l12.8 1.300 1.84 1.84 52. 47. 3.5 97. 66.0
23,2 1.400 1.98 1,98 52, 48. 3.0 93. 68.3
27.0 1.500 2.12 2.12 s3, 48, 4.0 93, 70.7
29.6 2,000 2.83 2,83 53, 48. 5.0 84, 81.7
31,7 1.400 1.98 1.98 532, 48, 4.0 96, 68.4
33.6 1.700 2.40 2.40 52, 47, 4.5 93, 75.2
35.08 930.0 90.484 1.200 1.70 1.70 331, 47. 3.0 92, 63.1
ORsar
coz2 .0 IMPINGER NO. 1 -3.7
02 20.5 2 4.5
co .0 3 .6
N 79.5 4 .
ABSORBED H20 10.1
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1,743 12~-07-92 INITIAL LT .015CFM 5.0
METER 0.9658 12-07-92 FINAL LT .005CFM 7.0
PITOT 0.84 7-27-92
CONTROL BOX NO. 5 PROBE NO, 5-3 NOZZLE No. 121




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 7,8,9 BATTERY PEC
CLR-2-4-1 12-8-92
STACK SAMPLING CALCULATIONS
A. BAROMETRIC PRESSURE IN. HG. .o ovuoesenoononnnnn 29.60
B. AVG. DELTA H (IN H20) euveuoeenoennonnasnnscnnns 2.23
C. METER PRESSURE (IN. HG.) e vueovnoonnecnennnnes 29.76
D. STATIC PRESSURE (IN. H20) ve v sevennencanannnss 1.00
E. STATIC PRESSURE (IN. HG.)voeveoneoonrnnnnennns .074
F. STACK PRESSURE (IN. HG.) (A+E)eevcuvrvconcsons 29.67
G. STACK DIAMETER (IN.)eeevueeuuoennnnoeossennnnnns 16.00
H. STACKAREA (SQ. FT.)'I..II.....I.'..‘..lll.ll. 7.07
NOZZLE DIAMETER. e v ceuvvroceonnnnenconannnnnens .1800
- I. NOZZLE AREA (SQ: FT:)evevrrnennvvoonnvanasvene 000177
J. AVG. STACK TEMP (DEG. R.).v:vvvenesonnnnanennse 552.1
K. AVG, METER TEMP (DEG. R.)veeveeuennosononnnnns 508.2
L. CONDENSATE VOL. (ML) .+ eeeovenuesuennosuanoonons 1.4
M. ABSORBED H20 (ML) etvevvvenrsunnnsnennsaansonnes 10.1
N. TOTAL K20 (ML) 4 veuoeunrnneeunsnseonesannnnnnes 11.5
0. mTEMD GAS (CF).'I......II.I...'..l..lll.!‘ll 55!789
P. GAS METER CORRECTION. .. u'vvvvurononosonnosennsns .9658
- Q. CORRECTED METERED GAS (CF).veveevunvecncnnnnss 53.881
R. H20 GAS VOLUME (CF) (0.00267N(K/C).vevreennn.. .524
$. TOTAL SAMPLED VOLUME (CF) (Q+R) cecveenvoneenns 54.405
T. PERCENT H20 (L1OOR/S) e vvveucunenesocnannnnsnnns .96
THEORETICAL MAXIMUM. . 0vvvvnnnennenecnnsnnannss 5.10
PERCENT WATER USED. v e uuenneuneoeronaonronnnss .96
U. SCFD GAS SAMPLED (528%Q*C/(29.9%K))........... 55.725
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 .9904 X 44.0 = .00
co .000 X .9904 X 28.0 = .00
02 .205 X .9904 X 32.0 = 6.50
N2 .795 X 9904 X 28.2 = 22.20
H20 X T/100= .0096 X 18.0 = .17
MOLECULAR
WEIGHT OF
STACK GAS = 28.87
WI PITOT cochIoNl.......i.........ll.l....I.l.l .840
X. AVERAGE CORRECTED VELOCITY (FPS):vvccvnnerenn.. 71.86
[85.494W*SQRT( (J*DELTA P)/(V*F)}]
Y. AVG. FLOW RATE (CFM)  (X#H®60) e.c0voeunnnnnnn. 30479.
Z. STACK FLOW RATE (SCFM) (528#Y/J*F/29,92)...... 28909.
STACK FLOW RATE (DRY) v vvvvevnounnnnnnnnnnnnns. 28631.
AA, SAMPLE TIME (SEC) e e sueennernssnoonenennnnenas 3600.
BB. PERCENT ISOKINETIC. :uuvouvnennronennnnnennennss 129.76

(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~2-4-1 12-8=92

PARTICULATE

PARTICULATE

ALL MATILS,

PARAMETER
PARTICULATE

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

. 00000 .00030 .00000 .00720

INSQL.MATL. SOLUBLE MATL.
IN IMP. (G) IN IMP. (G)

.00030 .03340
.04120
.04120
GR/SCFD LB/
“oo216  .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 #: teana CLR-Z-]."z

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

PARTICULATE .03637 7.08601

- 2. STACK CONDITIONS

FLOW (ACFM) 24656.

(SCFH) 22991,
MOISTURE CONTENT (%) 1.14
STACK TEMPERATURE (F) 101.4

——---—--_-----------------------------ﬂ---------------ﬂ-----ﬂ----‘ﬂ-----

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) : 60.0
SCFD GAS SAMPLED 37.683
PERCENT ISOKINETIC 110.53
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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
ORIFICE TEMP STACK CORRECTE
DELTA P DELTA H DEG F VACUUM TEMP VELOCITY
IN.H20 REQ ACT IN ouT IN.HG. DEG FFT/SEC
1.000 1.01 1.01 33, 34. 3.0 95. 57.8
1.000 1.01 1.01 233. 133, 3.0 299. 58.0
1.000 l1.01 1.01 34. 13, 3.0 a5, 57.8
l.200 1.20 1.20 34. 33. 3.0 99. 63.6
1.200 1.20 1.20 3s5. 33, 3.5 99. 63.6
1.000 1.00 1.00 35. 33. 3.0 100, 58.1
.800 .80 .80 39, 35, 2.5 101. 52.0
1.000 1.01 1.01 39. 35. 3.0 101. 58.1
l1.000 1.01 1.01 39. 3s. 3.0 lo00. 58.1
.800 .81 .81 41, 35. 2.5 99, 51.9
l.000 1.01 1.01 40. 36, 3.0 94, 57.8
1.200 1.21 1.21 40. 37. 3.5 94. 63.3
1.200 1.21 1.21 40. 37. 3.5 93. 63.2
.800 .80 .80 40. 38. 2.5 104. 52.1
1.000 1.00 1.00 40. 29, 3.0 105. 58.3
1.200 1.21 1.21 39, 37. 3.5 105. 63.9
1.000 1.00 1.00 39. 37, 3.0 109, 58.5
+800 .80 +80 41, 39, 3.0 105. 52.2
l.000 1.00 1.00 40. 39. 3.0 110, 58.6
1.200 1.20 1.20 40. 39. 3.5 105. 63.9
l.000 1,00 1.00 41. 39, 3.2 104. 58.3
1.000 1.00 1.00 41. 39, 3.0 109, 58.5
1.000 1.00 11.00 40. 239, 3.0 109. 58.5
1.000 1.00 1.00 41. 39, 3.0 107. 58.4
1.000 1.00 1.00 41. 39, 3.0 109. 58.5
.800 .80 .80 40. 39. 3.0 109. 52.4
1.200 1.20 1.20 40. 39, 3.5 107. 64.0
l.000 1.00 1,00 39. 39. 3.0 109, 58.5
1.200 1.20 1.20 139. a7. 3.5 1lo. 64.2
1.000 1.00 1.00 39. 137, 3.0 105. 58,3
-800 .80 -80 40. 137, 3.0 107. 52.3
.800 .80 .80 40. 37. 3.0 109, 52.4
1.200 1.20 1.20 41. 39, 3.5 loz2. 63.7
1.000 1.00 1.00 40. 39, 3.0 90. 57.6
l.200 1.20 1.20 40. 37, 3.5 89. 63.0
1.000 1.00 11.00 40. 3a7. 3.0 89. 57.5
1.200 1.20 1.20 40. 39, 3.5 100. 63.6
1.200 1.20 1.20 40. 39. 3.5 103. 63.8
1.000 1.00 1.00 40. 39. 3.5 100. 58.1
1l.400 1.40 1.40 41. 39. 3.8 100. €8.7
l.200 1.20 1.20 41. 39, 3.5 102, 63.7
1.000 1.00 1.00 40. 39. 3.0 103. 58.2
.800 .80 .80 40. 239, 3.0 103. 52.1
.800 .80 .80 41. 39, 3.0 103, 52.1
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27.0
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31.7
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. 800
-800
.800
.800
.800
+B800
.800
.800
.800
. 800
1.000
1l.200
1.200
1.400
1.200

35.0W 930.0 794.810 1.200

ORSA
coz2 .
02 2o,
co .
N 79.

.80 -80 41. 39,
.80 +80 42. 139,
.80 .80 42, 39,
.80 +80 42, 4o0.
.80 .80 43. 40.
.BO -80 42. 4o0.
.80 .80 41. 40.
-80 -80 42. 4o0.
.80 .80 42. 40.
+ 80 .80 42, 40.
1.00 1.00 43. 4o0.
1.20 1.20 43. 40,
1.20 1.20 43. 4o0.
1.40 1.40 45. 41,
1.20 1.20 44. 41.
1.20 1.20 44. 40,
T
0 IMPINGER NO, 1
5 2
0 K|
5 4
ABSORBED H20

CONTROL BOX CALIBRATIONS

FACTOR

ORIFICE 1.830
METER 0.9807
PITOT 0.84

CONTROL BOX NO. 6

PROBE NO.

3.0 lo04.
3.0 928,
3.0 89,
2.5 87.
2.5 85,
2.5 103,
2.5 100.
2.5 102,
2.5 104.
2.5 105.
3.0 104.
3.0 103,
3.0 104.
3.8 105,
3.5 104.
3.5 27.
.0
.2
o1
.0
8.9
LEAK CHECK
RATE IN.HG
INITIAL LT ,012CFM 6.0
LT .007CFM 4.0

FINAL

5=-1

NOZZLE No.

22

52.1
51.9
51.4
51.3
51.2
52.1
51.9
82.0
52.1
52.2
58.3
63.8
63.8
69.0
€3.8
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 ' iiiiiiinnnnnnn. ., 29,62
B. AVG. DELTA H (IN H20) eevevneaiiii il 1.01
C. METER PRESSURE (IN. HGo) eovvnunvinunann it 29.69
D. STATIC PRESSURE (IN. H20) e eunuivnnnnnn il .60
E. STATIC PRESSURE (IN. R .044
F. STACK PRESSURE (IN. HG.) (A+E).vuvuuuon.. . illle 29.66
G. STACK DIAMETER (IN.).......................... 36.00
H. STACK AREA (sqQ. FTe)eeeunanninnaa it 7.07
NOZZLE DImTER....-".I..l.l.l'l...l.l'....l. llaoo
I. NOZZLE AREA (sQ. FTo) evenaninnuanaa it .000177
J. AVG. STACK TEMP (DEG. Re) el 561.4
K. AVG. METER TEMP (pEq. L 499,1
L. CONDENSATE vor,. S .3
M. ABSORBED H20 (ML)............................. 8.9
N. TOTAL Hz0 (ML)................................ 9.2
O. METERED GAS (cr).............................. 36.570
P. GAS METER CORRECTION.......................... .9807
Q. CORRECTED METERED GaS (CF)uvevvinunnnnun. il 35.864
R. H20 GAS VOLUME (cF) (0.00267N(k/C)........ . 0" 413
S. TOTAL SAMPLED VOLUME (CF) (Q+R).vvyuru.. ..t 36.277
T. PERCENT H20 (1oon/3).......................... 1.14
THEORETICAL MAXIMUM........................... 6.72
PERCENT WATER USED............................ 1.14
U. SCFD GAS SAMPLED (528%Q#c/(29.94K)),. . .. 1 " 37.683
V. MOLECULAR WEIGHT OF STACK Gas '
. MOISTURE
ORSAT-DRY CORRECTION MOLECULAR WEIGHT
COMPONENT  VOL.PCT./100 (1-T/100) ¥ WEIGHT = PER MOLE
co2 .000 X .9886 X 44.0 = .00
co .000 X .9886 X 28.0 = .00
02 .205 X .9886 X 3z2.0 = 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............................... .840
X. AVERAGE CORRECTED VELOGITY (FPS).cuuuuuvpunnn., 58.13

_ [85.49%W*SQRT( (J#DELTA P)/(V*F)}] ,
Y. AVG. FLOW RATE (CFM) (X*H*60).....,..,....... 24656,
2. STACK FLOW RATE (SCFM) (S28+Y/3%F/29.902).. .. " 22991,
STACK FLOW RATE (DRY).......................... 22729,
AA. SAMPLE TIME (SEC)............................. 3600,
BB. PERCENT ISOKINETIC............................ 110.53
(J*IOO*U*ZQ.QZ)/(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) IN PROBE(G) IN PROBE(G)

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00020 .00770
PARTICUIATE . 09670
ALL MATIS, + 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 ENVIRO

NMENTAL RESOURCES
AIR QUALIT

Y ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA
7,8,9 BATTERY PEC STACK 2-2

DATE: 101010012-9-92
CHARGE #: «+«.150-300197
TEST #: s+ 04 CLR~=2-2=~2

1. EMISSION RESULTS
PARAMETER GR/SCFD LB/HR
PARTICULATE .00243 .55604
2. STACK CONDITIONS
FLOW (ACFM) 28634,
(SCFM) 27060,
YOISTURE 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
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KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

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

FIELD DATA AND VELOCITY CALCULATIONS

METER

ORIFICE TEMP STACK CORRECTE
DELTA P DELTA H DEG F VACUUM TEMP VELOCITY
IN.H20 REQ ACT IN OUT IN.HG. DEG FFT/SEC
1.100 +65 .65 47. 51. 4.0 89. 60.3
1.800 1.09 1.09 47. 50. 6.0 90. 77.2
1.500 .91 .91 47. 50. 5.0 91. 70.5
1.600 .97 .97 46. 48. 5.5 92. 72.9
1.500 .91 .91 49. 48, 5.0 96. 70.8
1.300 .79 .79 48. 48. 5.0 93. 65.7
1.100 .67 .67 50. 50. 4.0 92. 60.4
1.200 .73 .73 49. 49. 4.5 94, 63.2
1.300 .79 .79 51. 51. 5.0 94. 65.8
1.300 .79 .79 51. B51. 5.0 92. 65.7
1.400 .85 .85 51. 51. 5.0 21. 68.1
1.100 +67 .67 51. 5Bl. 4.0 92. 60.4
1.100 .67 .67 51. 52. 4.0 93. 60.5
1.300 .79 .79 52. 52. 5.0 95. €5.9
1.400 .85 .85 53. B52. 5.0 97. 68.5
1.400 .85 .85 52. 54. 5.0 96. 68.4
1.300 .79 .79 54. 52. 5.0 96. 65.9
1.200 .73 .73 ©54. 52. 4.5 95. €3.3
1.300 .79 .79 8S2. 5B3. 5.0 o8. 66.0
1.400 .85 .85 53, b54. 5.0 96. €8.4
1.700 1.03 1.03 54. 53. 5.5 95. 75.3
1.700 1.03 1.03 54. 55. 5.5 98. 75.5
1,700 1.03 1.03 54. 53. 5.5 96. 75.4
1.400 .85 .85 55. 54. 5.0 97. 68.5
1.400 .85 .85 853. 55, 5.0 98. 68.5
1.700 1,03 1,03 54. 55. 5.5 98. 75.5
1.700 1.03 1.03 54. 54. 5.5 97. 75.5
1.600 .97 .97 654, 55. 5.0 98. 73.3
1.400 .85 .85 52. B55. 5.0 97. €8.5
1.300 .79 .79 52. 53. 5.0 95. 65.9
1.300 .79 .79 52. B55. 5.0 S4. 65.8
1.200 +73 .73 54. 54. 4.5 8. 63.5
1.400 .85 .85 52. 54. 5.0 93. 68.2
1.400 .85 .85 52. 55. 5.0 95, 68.4
1.300 .79 .79 513, 55. 4.5 94. 65.8
1.400 .85 .85 55. 54. 5.0 94. 68.3
1.200 .73 .73 53. b4. 4.0 94. 63.2
1.500 .91 .91 54. 55. 5.0 94. 70.7
1.500 .91 .91 53. B53. 5.0 96. 70.8
1.400 .85 .85 54. B55. 5.0 96. 68.4
1.400 .85 .85 54. 56. 5.0 98. 68.5
1.400 .85 .85 55. 54. 5.0 96. 68.4
1.200 .73 .73 55. 565, 4.0 95. 63.3
1.300 .79 .79 54. b6. 4.5 96. 65.9




6.4 1.300 .79 79 54, 5. 4.5 25, 65.9
4.3 1.400 +85 .83 54. 53, 5.0 93, 68.2
2.4 1.300 «79 .79 54, 56, 4.5 23. 65.7
1.08 1.100 67 .67 55, 55, 4.0 92. 60.4
l1.08 1.000 .61 .61 56. 57, 4.0 92. 57.6
2.4 1.300 +79 «79 54, 53, 4.5 93. 65.7
4.3 1.300 +79 .79 54. 56. 4.5 23. 65.7
6.4 1.300 + 79 79 54, 55, 4.5 96. 65.9
9.0 1.300 .79 .79 56, 56, 4.5 96. 65,9
12.8 1.300 .79 .79 56, 56, 4.5 95. 65.9
23.2 1.400 .85 .85 56. B5s. 5.0 96. 68.4
27.0 1.%00 +91 .91 56, 55, 5.0 96. 70.8
29.6 1.600 .97 .97 56, 56, 5.2 99, 73.3
31.7 1.300 .79 +79 55. 57, 4.5 97. 66.0
33.6 1.100 -67 .67 56, 87. 4.0 96. 60.6
35.08 930.0 456.787 1.700 1.03 1.03 57, 857, 5.0 98. 75.5
ORSAT
coz .0 IMPINGER NO. 1 .0
02 20.5 2 -.2
co -0 3 -.4
N 79.5 4 .0
ABSORBED H20 8.4
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.779 11-25-92 INITIAL LT .002CFM 5.0
METER 0.9739 11-25=-92 FINAL LT .004CFM 6.0
PITOT 0.84 11-2-92
CONTROL BOX NO. 4 PROBE NO. 5-2 NOZZLE NO. 16




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLATIRTON WORKS

CLAIRTON, PA 7,8,9 BATTERY PEC
CLR-2-2-2 12-9-92
STACK SAMPLING CALCULATIONS
A. BAROMETRIC PRESSURE IN. HG.:oeovevanvonsanaans 29.62
B. AVG. DELTA H (IN H20) eccvrneuceaannanonncnosss .83
C. METER PRESSURE (IN. HG.)ecoansossosnnsosnoonas 29.68
D. STATIC PRESSURE (IN. H20).ceveereoossvocnnoses 1.30
E. STATIC PRESSURE (IN. HG.)ucesvesevasnnoncnoscs .096
F. STACK PRESSURE (IN. HG.) (A+E)esssocecorevocns 29.72
G. STACK DIAMETER (IN.).:ecvosoovsscancosssnnnans 36.00
H. STACK AREA (5Q. FTu)eeecosssvansonassossasnans 7.07
NOZZLE DIAMETER. .o vvvernvccovccsososasssanssns .1580
I. NOZZLE AREA (SQ. FTe)sveeecensosarsesssssnases  +000136
J. AVG. STACK TEMP (DEG. Ru).vvvoervoconnsanannss 554.9
K. AVG. METER TEMP (DEG. R.)ecvrrvavonesovenaanns 513.3
L. CONDENSATE VOL. (ML) .c.eovaccccconnsnnsssnnsns -.6
M. ABSORBED H20 (ML) .vecessonosvsvsanosnannonoses 8.4
Ne TOTAL H20 (ML) s veeeveosonnassssnsnarsasonnons 7.8
©O. METERED GAS (CF)eevvoroscasnostsoosoansasnnnns 31.927
P. GAS METER CORRECTION.....ccoceavessacssososnnse .9739
Q. CORRECTED METERED GAS (CF)evecscovonnsonoonosns 31.094
R. H20 GAS VOLUME (CF) (0.00267N(K/C)ecvsavsnnscns .360
§. TOTAL SAMPLED VOLUME (CF) (Q+R)sesvesnoenevens 31.454
T. PERCENT H20 (100R/S):.cctvsoocsosonsassnvannns 1.15
. THEORETICAL MAXIMUM....uv.oovessanorenesennsnns 5.59
PERCENT WATER USED. cvvvevecavacsosssnerovoases 1.15
U. SCFD GAS SAMPLED (S28%Q*C/(29.9%K)).cecvevesss 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
coz .000 X .9885 X 44.0 = .00
co .000 X .9885 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. .t eocaovcsoersesnssanssnnnases .840
X, AVERAGE CORRECTED VELOCITY (FPS).vecenvoasecsns 67.51
[85.494W+SQRT( (J*DELTA P)/(V*F)}]
Y. AVG. FLOW RATE (CFM)  (X*H*60)...cccevvnvurcens 28634,
Z. STACK PLOW RATE (SCFM) (528*%Y/J*F/29.92)...... 27060.
STACK FLOW RATE (DRY) ¢evevevennacsnaaroanonasas 26750.
AA. SAMPLE TIME (SEC)eevcecrecnorossoanaanssnsenes 3600.
BB, PERCENT ISOKINETIC.....cevvencserasacsoasscens 102.70

(T*100%U*29,92) /(528%X*AA*1*F* (1~-T/100))




KEYSTONE ENVIRONMENTAL RESOQURCES, 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)

T S D A A W e - W A - -

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 RESQURCES
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA
7,8,9 BATTERY PEC STACK 2-3

DATE: * e s 000 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,
MOZSTURE CONTENT (%) 1.26

STACK TEMPERATURE (F) 99.8

—-——-—-----—----—----ﬁ———--———-—-------n--—---

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN,) 60.0
SCFD GAS SAMPLED 33.264
PERCENT ISOKINETIC 106.11
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KEYSTONE ENVIRONMENTAL RESQURCES, 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

ORIFICE TEMP STACK CORRECTE
DELTA P DELTA H DEG F VACUUM TEMP VELOCITY
IN.H20 REQ ACT IN ouT IN.HG. DEG FFT/SEC
1.200 .67 .67 58. 49. 3.0 92, 63.1
1.400 .78 78 57. 48. 3.0 94. 6€8.3
1.600 .89 -89 60. 48, 4.0 94, 73.0
1.700 +94 .94 59. 47, 4.0 26. 75.4
1.900 1.05 1.05 60. 47. 4.0 a7. 79.8
1.700 -94 94 60. 47. 4.0 98. 75.6
1.300 .72 72 61, 48, 3.0 100. 66.2
1.200 .67 .67 63. 48. 3.0 100. 63.6
1.300 .72 .72 63. 50. 3.0 107. 66.6
1.100 .61 .61 63. 50, 2.5 g6, 60.7
1.100 +61 .61 64. 51, 2.5 94. 60.6
1.100 .61 .61 64, 51, 2.5 94. 60.6
1.200 .67 .67 65, 51, 2.5 94. 63.2
1.200 +67 .67 65. 52, 2.5 98, €3.5
1.200 .67 .67 65. 52, 2.5 95, 63.3
1.100 .62 .62 66. 52, 2.5 101. €0.9
1.250 +70 .70 66. 53, 2.5 lo2. 65.0
1.150 .64 .64 66. 54, 2.5 101. 62.3
1.700 +95 .95 69. 54, 4.0 100. 75.7
1.700 .95 .95 68, 53, 4.0 99, 75.6
1.800 1.01 1.01 67. 53. 4.0 100. 77.9
1.550 +87 .87 66. 53, 4.0 106. 72.7
1.600 .90 .90 65. 52, 3.5 100. 73.4
1.600 +90 +90 66. 53, 3.5 102. 73.6
1.500 .84 .84 66. 53, 3.5 lo1. 71.2
1.700 .95 .95 66. 53, 3.5 101, 75.8
1.600 -90 .90 65. 53, 3.5 102. 73.6
1.650 -92 «92 68, 53, 3.5 101. 74.6
1.750 .98 .98 68. 53, 3.5 100. 76.8
1.600 -90 .90 67, 53, 4.0 105, 73.8
1.300 .73 +73 66. 53, 4.0 lol. 66.2
1.300 .73 73 &7. 53, 3.0 100. 66.2
1.300 .73 +73 66, 53, 3.0 102. 66.3
1.300 «73 .73 66. 54, 3.0 102. 66,3
1.200 +67 .67 67. 54, 3.0 lo1. 63.6
1.200 .67 .67 66. 54, 3.0 100, €3.6
1.400 +78 +78 65, 54, 3.0 lo2. 68.8
1.550 .87 87 67. 54. 3.0 101. 72.3
1.700 .95 .95 67. 54. 3.5 1lo01. 75.8
1.650 .92 .92 68, 54. 3.5 l01. 74.6
1l.700 .85 .95 68, 54. 4.0 l01. 75.8
1.400 .78 .78 69. 54, 3.0 lo2. 68.8
l.400 .78 .78 68, 55, 3.0 102. 68.8
1.500 -84 .84 69, 55, 3.0 101. 71.3
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CONTROL BOX CALIB

ORIFICE 1.638
METER 1.0507
PITOT 0.84

CONTROL BOX NO., 2
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0
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LT .00S5CFM

NOZZLE NO.

54

72.5
63.7
€8.3
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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

BAROMETRIC PRESSURE IN., HG.voeesvorononcnononns 29,62
AVGI DELTAH(INHzo)l.....l......l.ll'!!!ll.. .ao
METER PRESSURE (IN. HG.)uevuvvornavonooanoonns 29.68
STATIC PRESSUR-E (INI Hzo)ll‘.l"...'.!llll.l.. 1.20
STATIC PRESSURE (IN. HG.)uevevvoorooeonnonoonns .088
STACK PRESSURE (IN. HG.) (A+E).eveverennesonns 29.71
STACK DIAMETER (IN.).ovevveceurorunsonnonnnons 36.00
STACKAREA(SQ. ETI)l.l.l.........lllll.lllll. 7'07
NOZZLE DIAMETER. .« ceverucnonnnnenonssanenaness .1580
NOZZLE AREA (5Q. PTu)eevveercesonocnnarassoane 000136
AVG. STACK TEMP (DEG. R.)eecverevoveneronsnnns 559.8
AVG. METER TEMP (DEG. R.)evereveonncnonosnnens 519.6
CONDENSATE VOL. (ML) .o voenveseennaseronanennns .4
ABSORBED H20 (ML).ucu-n..nn--o-.-o-co-ococoo-- 8.6
TOTAL H20 (ML) +vvvevvorennnnn. Ceenrenereeenees 9.0
METERED GAS (CF)eeevercnnnonnessnneanonsnonces 31,388
GAS METER CORRECTION. ...0vevueenrsn. Ceereeans 1.0507
CORRECTED METERED GAS (CF).evvenveneronanennns 32.979
H20 GAS VOLUME (CF) (0.00267N(K/C)uervnrnnnnn. 421
TOTAL SAMPLED VOLUME (CF) (Q+R)eveveruvronrens 33.400
PERCENT H20 (100R/S) euveeevusenneosnnosnoennns 1.26
THEORETICAL MAXIMUM: .« vvvveerneonnrnvennonnonnes 6.51
PERCENT WATER USED. .. evveurerrnnoonenoonnennn . 1.26

SCFD GAS SAMPLED (528%Q%C/(29.9%K)).vvvveonnnn 33.264
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 .9874 X 44.0 = .00
.000 X .9874 X 28.0 = .00
.205 X .9874 X 32.0 = 6.48
.795 X .9874 X 28.2 = 22.14
X T/100= .0126 X 18.0 = .23
MOLECULAR '
WEIGHT OF
STACK GAS = 28.84
PITOT CORREWION.'....I.ll!...!.l'.lll.ll....‘. 0340
AVERAGE CORRECTED VELOCITY (FPS).uveveoeuecsenn- 69.16
[85.49+W*SQRT( (J*DELTA P)/(V*F)}]
AVG. FLOW RATE (CFM)  (X®H®60)...000cccuuncnn.. 29332,
STACK FLOW RATE (SCFM) (528*%Y/J*F/29.92)...... 27471.
STACK FLOW RATE (DRY).......... e cees 27125,
SAMPLE TIME (SEC) e evverennernonranecnonraness 3600.
PERCENT ISOKINETIC.......... e ie e 106.11

BB.

(J*100%U*25,92) / (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-2-3-2 12-9-92

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

PARAMETER WI. (6) FILTER(G) IN PROBE(G) IN FROBE(G)
PARTICULATE .00000 .00010 .00000 .00230
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 FA 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 #: awaw -CLR-2-4-2

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

A - - - - - —

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
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POINT TIME (DRY)CF
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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

FIELD DATA AND VELOCITY CALCULATIONS

METER

ORIFICE TEMP STACK CORRECTE
DELTA P DELTA H DEG F VACUUM TEMP VELOCITY
IN.H20 REQ ACT IN oyT IN.HG. DEG FFT/SEC
1.400 1.39 1.39 s51. 4s. 2.5 84. 67.7
1.900 l1.88 1.88 50, 48. 5.0 a1. 78.7
1.800 1.79 1.79 50, 48. 4.5 85. 76.9
2.000 1.98 1.98 50, 48, 5.0 82. 80.8
1.700 1.69 1.69 51. 43, 4.0 85. 74.7
l.400 1.39 1.39 51, 48, 3.5 85. 67.8
1.500 1.49 1.49 s52. 49, 3.5 85, 70.2
l1.600 1.59 1.59 54. 49. 4.0 87. 72.6
1.500 1.49 1.49 54. 50, 3.5 86. 70.2
1.600 1.59 1.59 54. so0, 3.5 B6. 72.5
1.300 1.29 1,29 55. 351, 3.0 76. 64.8
1.100 1.09 1.09 56. s2. 2.5 76. 59.6
l.100 1.09 1.09 56, 52, 2.5 76. 59.6
1.300 1.29 1.29 57, s3. 3.0 85. 65.3
1.500 1.49 1.49 57, 53, 3.5 87. 70.3
1.500 1.59 1.59 s57. s3, 3.0 86. 70.2
1.500 1.59 1.59 858, 54, 3.5 88. 70.4
1.400 1.39 1.39 s8. 54. 3.5 87. 67.9
1.600 1.59 1.59 88. 85, 3.5 8s, 72.7
1.600 1.59 1.59 58, 54, 3.5 86. 72.5
l.900 1.88 1.88 59, 55, 4.0 88, 79.2
1.400 1.39 1.39 59. ss5, 3.0 88. €8.0
1.900 l1.88 1.88 59, 55, 4.0 89, 79.3
1.400 1.39 1.39 59, 55, 3.0 89, 68.0
l.400 1.39 1.39 59, 55, 3.0 89, 68.0
1.300 1.29 1.29 s9. 55, 3.0 89, 65.6
1.800 1.79 1.79 60, 56, 4.0 90. 77.2
1.800 1.79 1.79 s59. s5, 4.0 88, 77.1
1.700 1.69 1.69 59. 56, 3.5 87. 74.8
1.400 1.39 1.39 59. s6. 3.0 88, 68.0
1.400 1.39 1.39 59. 56, 2.5 90. 68.1
1.500 1.49 1.49 60. s¢. 3.0 91, 70.6
1.400 1.39 1.39 60. s6. 3.0 89. 68.0
1.400 1.39 1.39 €0. 56, 2.5 90. 68.1
1.300 1.29 1.29 60. 57, 2.5 88. 65.5
1.100 1.09 1.09 e60. 57, 2.5 75. 59.5
2,500 2.48 2.48 60. 57. 5.0 91. 91.1
2.400 2.38 2.38 61. 57, 5.0 90. 89.2
2.200 2.25 2.25 61, 58, 5.0 92, 85.5
2.200 2.25 2.25 62. s8, 5.0 90. 85.4
2.100 2.15 2.15 62, 58, 4.5 90. 83.4
1.700 1.74 1.74 e62. s9, 4.0 90. 75.0
1.400 1.43 1.43 63, 59, 3.5 93, 68.13
1.400 1.43 1.43 63. 59, 3.0 92. €8.2




£EE

33.6

1.500
1.300
1.300

»900
1.000
1.100
1.100
1l.300
1.500
1.400
l1.500
1.800
2.200
2.100
2,300

35.0W 930.0 138.865 2.400

ORSAT
co2 .0
02 20.5
Cco -0
N 79.5

1.53
1.33
1.33

.92
l.02
1.12
1.12
1.33
1.53
1.43
1.53
1.84
2.25
2.15
2.35
2.45

IMPINGER NO,

1.53
1.33
1.33

.92
1.02
l.12
1.12
1.33
1.53
1.43
1.53
1.84
2.25
2.15
2.35
2.45

63.
64.
63.
63.
63,
63.
60.
62.
62.
62.
62.
63.
61.
63.
63.
€4.

ABSORBED H20

CONTROL BOX CALIBRATIONS

FACTOR

ORIFICE 1,743
METER 0.9658
PITOT 0.84

CONTROL BOX NO., 5§

DATE
12-07-9
12-07-9
7-27-92

2
2

60. 3.0 91.
60. 3.0 93.
60. 2.5 84.
59. 2.5 82.
60. 2.0 78.
59. 2.5 84.
59. 2.5 88.
59. 2.5 90.
59. 3.0 92.
59. 3.0 91.
59. 3.0 94.
59. 4.0 91.
59, 5.0 94.
59. 4.5 92.
59, 5.0 93.
59. 5.0 92.
1 3.2
2 .8
3 .0
4 .0
12.1
LEAK CHECK
RATE IN.HG
INITIAL LT .011CFM 5.0
FINAL LT .010CFM 6.0
5=3 NOZZLE NO. 11

FROBE NO,

70.6
€5.8
65.3
54,2
56.9
60.0
60.3
65.6
70.6
68.2
70.7
77.3
85.7
83.6
87.5
89.3




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....cocoeaconsncsvns 29.62
B. AVG. DELTA H (IN H20) e.vvesvesveronasosnonnnes 1.59
C. METER PRESSURE (IN. HG.)uvovennonsorcnsvosvons 29.74
D. STATIC PRESSURE (IN. H20) eeveeovoonnronananass 1.40
E. STATIC PRESSURE (IN. HG.)eeeeveoaonvononaonsos .103
F. STACK PRESSURE (IN. HG.) (A+E).ccveceoroennone 29.72
G. STACK DIAMETER (IN.)eeevoveroverenooasonancnns 36.00
Hoe STACK AREA (5Q. FTu)veeverenennnonnnennsansenn 7.07
NOZZLE DIAMETER. e cevveeverserssosanssssssnnss .1800
I. NOZZLE AREA (SQ¢ FTe)eeeuvveovensnnssnasvessss 2000177
J. AVG. STACK TEMP (DEG. R.)eveveennennennoncanes 547.4
K. AVG. METER TEMP (DEG. R.)eveervveroneennconnnn 517.1
L. CONDENSATE VOL. (ML) .voveveeneroesonsonnosnnns 4.0
M. ABSORBED H20 (ML)« eueeeennenonnneroesaonnanons 12.1
N. TOTAL H20 (ML) evvuevonereneannononesonrocnsannas 16.1
O. METERED GAS (CF)scvrveeevesonnnuncaneneanonnas 46.310
P. GAS METER CORRECTION...euevruesnoenesnrennenns . 9658
Q. CORRECTED METERED GAS (CF)evvevenevarnnnnonnans 44.726
R. H20 GAS VOLUME (CF) (0.00267N(K/C)evrvrecronns . 748
S. TOTAL SAMPLED VOLUME (CF) (Q+R)+eevevecsnsnans 45.474
T. PERCENT H20 (100R/S5) etveevneronrsnsasersannens 1.64
THEORETTCAL MAXTIMUM. « 0 evveveevnnenonnannnennes 4.35
PERCENT WATER USED. v.vvveeveeoerneronsonovoses 1.64
U. SCFD GAS SAMPLED (528%Q*C/(29.9%K)).eevervann. 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
coz .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. . ¢t vveseesnrounonnnunencennens .840
X. AVERAGE CORRECTED VELOCITY (FPS).eeeceveececnens 71.80
[85.49*W+SQRT{ (J*DELTA P)/ (V*F)))
Y. AVG. FLOW RATE (CFM)  (X*H*60)...eeevevonncnonn 30453,
2. STACK FLOW RATE (SCFM) (S528%Y/J#*F/29.92)...... 29178,
STACK FLOW RATE (DRY) «tvvveevrnesoononsonnansos 28699,
AA, SAMPLE TIME (SEC) eeeerveroncovosuoonesncnnannn 3600. .
BB. PERCENT TSOKINETIC. .. ueetvornvonnssncssesncnses 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)

-
D e T ————— A e ——

PARTICULATE .00000 .00170 . 00000 + 00530

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: RN A ] 12—'10-92
CHARGE #: ...150-300197
TEST *: " e 0w .CLR-Z"']."a

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

2. STACK CONDITIONS

FLOW (ACFM)

(SCFM)
MOISTURE CONTENT (%)
STACK TEMPERATURE (F)

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.)
SCFD GAS SAMPLED
PERCENT ISOKINETIC

24490.
22725.
1.53
94.3

60.0
37.121
110.59




KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PaA 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. 32, 3.5 8sa. 68.6
33.6 l.400 1.40 1.40 32. a3, 3.5 89, 68.7
31.7 1.400 1.40 1.40 33, 32, 3.5 90. 68.8
29.6 l.200 1.20 1.20 133, a3, 3.5 9l. 63,7
27.0 1.200 1.20 1.20 33. 31, 3.5 94. 63.9
23.2 . 800 .80 .80 33. 131, J.o 92. 52.1
12.8 .800 .80 -80 34, 31, 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, 131, 3.0 73. 51.2
l.0wW +800 +80 «80 34. 31. 3.0 73. 51.2
l.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 8s, 51.7
6.4 800 .80 .80 34, 31, 3.0 20, 52.0
9.0 .800 .80 -80 34, 31. 3.0 93. 52.1
12.18 »800 +80 -80 33. 31, 3.0 94. 52.2
23.2 1.200 1.21 1,21 32. 231, 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 l.200 1.21 1.21 33. 31, 3.5 92, 63.8
33.6 1.400 l.41 1.41 35, 133, 3.5 92, 68.9
35.0W 1.200 1.21 1.21 35. 32, 4.0 a5. 63.9
35.0W 1.400 1.41 1.41 39. 33, 4.0 99. 69,13
33.6 1.200 1.21 1.21 39, a3, 3.5 99. €4.2
31.7 1.400 1.41 1.41 39. a4, 4.0 99, 69.3
29.6 1.200 1.21 1.21 23s. 135, 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 40. 15, 3.5 l1o02. 64.3
12.8 1.000 1.00 1.00 39, 14, 3.5 104. 58.8
9.0 -800 .80 «80 40. 35, 2.0 104. 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, 37, 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, 137, 3.0 99. 64,2
31.7 l.000 1.00 1.00 39, 3s, J.0 101. 58.7
29.6 1.000 1.00 .00 39. 3s. 3.0 100. 58.6
27.0 +800 +80 -80 39, 135, 3.0 99, 52.4
23.2 + 800 .80 .80 139, 135, 3.0 99, 52.4
12.8 +800 +80 -80 39, 15, 3.0 101. 52.5
9.0 . 800 .80 .80 39. 35, 3.0 101. 52.5
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1.000
1.000
.800
1.000
.800
1.200
.800
1.000
1.000
.800
.800
.800
1.000
1.000
1.000

35.08 930.0 831.650 1.000

ORSA
co2 .
o2 2o0.
co .
N 79.

CONTROL BOX CALIB

i

FACTOR
ORIFICE 1.830

METER 0.9807
PITOT 0.84

CONTROL BOX NO. ¢

1.00
1.00
.80
1.00
-80
l.21
.80
1.00
1.00
-80
.80
.80
1.00
1.00
l1.00
l1.00

T
(]
5
o
5

1.00
1.00
.80
1.00
.80
l.21
-80
l.00
l.00
.80
.80
.80
1.00
1.00
1.00
1.00

IMPINGER NO.

39,
40.
40,
40.
42.
42.
41.
41.
41.
41.
41.
41.
41.
4l1.
41.
41.

ABSORBED H20

RATIONS

- -

DATE

11-25~92
11-25-92
11-2-92

PROBE

35. 3.0 97.
35. 3.0 95.
35, 3.0 85,
3s, 3.0 85.
39. 2.5 82.
39. 3.5 83.
39, 2.5 101.
39. 3.0 lo2.
39, 3.0 105,
39, 2.5 105.
39, 2.5 105.
39. 2.5 105.
39. 3.0 104,
39, 3.0 105.
39. 3.0 103,
39. 3.0 102.
1 3.4
2 .1
3 .0
4 .0
8.7
LEAK CHECK
RATE IN.HG
INITIAL LT .015CFM 6.0
FINAL LT .009CFM 5.0
5-1 NOZZLE No. 22

NO.

8.5
58.4
51.7
57.8
51l.6
63.3
52.5
58.7
58.9
52.7
52.7
52.7
58.8
58.9
58.8
58.7



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 7,8,9 BATTERY PEC
CLR-2-1-3 12-10-92
STACK SAMPLING CALCULATIONS
A. BAROMETRIC PRESSURE IN. HG . vooonsasnsansnssser 29.10
B. AVG. DELTA H (IN H2O) o v nnovnnnsnoonnonnossne? .99
e, METER PRESSURE (IN. N S AR 29.17
D. STATIC PRESSURE (IN. Y S D .60
E. STATIC PRESSURE (IN. HG.) svanonnsnsnsosnssnssse .044
F. STACK PRESSURE (IN. HG.) (AFE) vooonnencnsnsnse 29.14
G. STACK DIAMETER (IND ) nneconnnnnnnrssenmnssseres 36.00
H. STACK AREA (SQ. e S R R 7.07
NOZZLE DIAMETER . « v« scnaosessnssrnsssnsersssss .1800
1. NOZZLE AREA (SQ. S i .000177
3. avG. STACK TEMP (DEG. Ro)voeonnnonossunnensess 554.3
X, AVG. METER TEMP (DEG. Ro)ouousnonnnnnnsnsenets 495.8
1. CONDENSATE VOL. (ML) o v vnooonnennnnsonneressrs 3.5
M. ABSORBED H20 (ML) o wevvanennonnssssssosssstoes 8.7
N. TOTAL H20 (ML) + o v e enonnnennnsssssssosssssssr 12.2
0. METERED GAS - R 36.430
P. GAS METER CORRECTION. ¢4 e s sassnvossrnsissssssss ,9807
9. CORRECTED METERED GAS (CF) wovensoarnnscesnssss 15.727
R. H20 GAS VOLUME (CF) (0.00267N(K/C)sovsenesreer . 554
S. TOTAL SAMPLED VOLUME (CF) (QFR) e onrosvnnseses 36.281
. PERCENT H20 (LOOR/S) e evnnennnonssssrotrness s 1.53
THEORETICAL MAXTMUM. o veenonssssnsosmsmsesnsss 5.53
PERCENT WATER USED. v vovesesvsnsonsosnsvsesesss 1.53
U. SCFD GAS SAMPLED (5284Q%C/ (20.9%K) ) oennnennees 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 cochIoN....l..l....l..........I..l..ll .340
X. AVERAGE CORRECTED VELOCITY (FPS) -cooacssnssores 57.74
[85.49*WASQRT{ (J*DELTA P)/ (V*F) }]
Y. AVG. FLOW RATE (CFM) (KWH¥60) oo vocooossenssss 24490,
7. STACK FLOW RATE (SCFM) (528%Y/J*¥F/29.92) oo 22725.
STACK FLOW RATE (DRY) cooeasensesscserostsss® " 22378.
AA. SAMPLE TIME (SEC) v vvvennnnnsossssonnmmsmsssss 3600,
BB. PERCENT TSOKINETIC. «vasensesosnssnsasst st 110.59

(J*lOO*U*29.92)/(SZB*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 IN 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: & & 8 8 8BS 12-10-92

CHARGE #: ...150-300197
TEST #: R -Cm-2-2‘3

1. EMISSION RESULTS

GR/SCFD LB/HR
PARTICULATE .00282 .61762
2. STACK CONDITIONS
FLOW (ACFM) 27714.
(SCFM) 26035,
MOISTURE CONTENT (%) 1.85
STACK TEMPERATURE (F) 88.5
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 FFTI/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 al. 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
1z.8 ' 1.300 .78 .78 45. 4e. 6.0 87. 66.1
9.0 1.300 .78 .78 44. 45. 6.0 86. €6.0
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
l1.0W 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 g8. 71.0
31.7 1.100 .67 .67 45. 45. 5.0 85, 60.7
3.6 1.200 .73 +73 45. 48. 5.5 90, 63.6
35.0wW 1.100 .67 .67 46. 46. 5.0 a7. €0.8
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, €6.3
29.6 1.100 .67 .67 47. 49. 5.0 87. 60.8
27.0 1.500 .91 .91 49. 50. 6.5 9l. 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 0. 63.6
9.0 1.300 .79 .79 48. 51. 6.0 88. 66.1
6.4 1.300 .79 .79 52. 48. 6.0 $0. 66.2
4.3 1.300 +79 «79 50. 52. 6.0 88. 66.1
2.4 1.200 .73 .73 51. 51. 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 S51. B51. 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. 7.9
27.0 1.400 .85 .85 49. 50. 6.0 88. €8.6
23.2 1.300 .79 .79 50. B51. 6.0 90. 6€6.2
12.8 1.200 .73 .73 51. 50. 5.5 89. 63.6
9.0 1.200 .73 +73 Bl. B5l. 5.5 923, 63.8



6.4 1.400 .85 .85 51. 51. 6.0 88. 68.6
4.3 1.500 .91 .91 51. b51. 6.5 91. 71.2
2.4 1.300 .79 .79 50. 52, 6.0 90. 66.2
1.08 1.300 79 .79 50. b5a. 6.0 93. 66.4
1.08 1.300 .79 .79 50. 52. 6.0 90. 66.2
2.4 1,400 .85 .85 50. 53. 6.2 aa. 68.7
4.3 1.300 .79 .79 52. 51. 6.0 20. 66.2
6.4 1.400 .85 .85 52. 53. 6.2 91. 68.8
9.0 1.200 .73 .73 51. 5l. 5.5 96. 64.0
12.8 1,100 .67 .67 §50. 53. 5.0 92. 6l1.0
23.2 1.200 .73 .73 50. 52. 5.5 951. €3.7
27.0 1.300 .79 .79 53. 51. 6.0 91. 66.3
29.6 1.500 .91 .91 53, 51. €.5 92. 71.3
31.7 1.600 .97 .97 52. 51. 7.0 g90. 73.5
33.6 1.500 .91 .91 51. 53, €.5 92. 71.3
35,08 930.0 487.443 1.300 +79 .79 52. 52. 5.5 9l. 66.3
ORSAT
coz .0 IMPINGER NO. 1 5.0
02 20.5 2 .5
co .0 3 .0
N 79.5 4 .0
ABSORBED H20 6.5
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE . RATE IN.HG
ORIFICE 1. 779 11~25-92 INITIAL LT .010CFM 5.0
METER 0.9739 11-25-92 FINAL LT .010CFM 7.0
PITOT 0.84 11-2-92

CONTROL BOX NO. 4 PROBE NO. 5-2 NOZZLE NO. 16



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
BAROMETRIC PRESSURE IN. HG.vvvornovonoesaeness 29.10
AVG. DELTA H (IN H20) evevvuvnvnnnveneennnnennn, .77
METER PRESSURE (IN. HG:.) e vevvunennononcennnnne 29,16
STATIC PRESSURE (IN. H20) e eueveeevnnnnrnnnnens 1.30
STATIC PRESSURE (IN. HGI).l.....ll.'lll.l...'l 1096
STACK PRESSURE (IN. HG.) (A+E).vceevnvenennnn. 29.20
STACK DIAMETER (IN.) s euuorvnusnnoocennonnnoss, 36.00
STACK AREA (5Q: FTu)eueerovnenocnanneasnnannn, 7.07
NOZZLE DIAMETER. ¢ v e v evneurronnnnnnnennnnnesnss .1580
NOZZLE AREA (SQ. FTu)ieeenerrrnnescecronannnee  .000136
AVG. STACK TEMP (DEG. R.)vvveeunronennnnnnnnon 548.5
AVG. METER TEMP (DEG. Ru)evverunecnoennnnnnnns 508.5
CONDENSATE VOL. (ML) 4t euevvnneonnronerennennn. 5.5
ABSORBED H20 (ML) v vvvnvvencennnnnnnnnnennnes 6.5
TOTAL H20 (ML) - evveunerrnnnnononenonnnnnennnn. 12.0
METERED GAS (CF) ¢t vvovnrnnsoncononnasnnsnnnnn. 30.462
GAS METER CORRECTION. .. vvvevuveneennnnnennnan. .9739
CORRECTED METERED GAS (CF) e vcvvonnnnnnnnnnn. 29.667
H20 GAS VOLUME (CF) (0.00267N(K/C)eeeeeavnean. .559
TOTAL SAMPLED VOLUME (CF) (Q+R) e evevuernnnnn.. 30.226
PERCENT H20 (100R/S) e vcversneronnennnnonnnnn, 1.85
THEORETTCAL MAXIMUM. ..o vnunvnnnennnnnnnnnnnn. . 4.58
PERCENT WATER USED: ¢oeennervnnronnnennnennnnn, 1.85
SCFD GAS SAMPLED (528%Q%C/(29.9%K))........... 30.037
MOLECULAR WEIGHT OF STACK GAS
MOISTURE
ORSAT-DRY CORRECTION MOLECULAR WEIGHT
COMPONENT  VOL.PCT./100 X  (1-T/100) X  WEIGHT = PER MOLE
coz .000 X .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
Woe PITOT CORRECTION. ¢t tvuurorunnsonsonnnnnnnennnn,. .840
X. AVERAGE CORRECTED VELOCITY (FPS).uvvvvvvnnnnn.. 65.35

(85.49*W*SQRT( (J*DELTA P)/(V*F)}]
Y. AVG. FLOW RATE (CFM)  (X%H%60)..0vvvrusenern.. 27714.

Z. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 26035.
STACK Fww MTE (DRY) LA L B I I I I B I R R R Y LI B B B A BN N N ) 25554 -
M. SAHPw TI“ (SEC) LA BRI N BN I O I R R S ROy L L B B Y R ) 3600.

BB. PERCENT ISOKINETIC.‘..II....I....I..........I. 101.71
(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-2~2-3 12-10-92

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

PARTICULATE . 00000 . 00050 , 00000 .00470

INSOL.MATL. SQLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP.(G)
PARTICULATE .00030 .00490
PARTICULATE .01040
ALL MATLS. .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: LI B 12-10-92
CHARGE #: ...150-300197
TEST #: *ean .CLR-2-3'3

l. EMISSION RESULTS

FARAMETER GR/SCFD LB/HR

PARTICULATE . 00508 1.18568

2. STACK CONDITIONS

FLOW (ACFM) 29952,

(SCFM) 27869.
MOISTURE CONTENT /g%) 1.91
STACK TEMPERATURE (F) 93.6

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 60.0
SCFD GAS SAMPLED 32.455
PERCENT ISOKINETIC 102.72



METER
READING
POINT TIME (DRY)CF
35.0W 830.0 355.268
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=2~3=3 12-10-92

FIELD DATA AND VELOCITY CALCULATIONS

METER
ORIFICE TEMP
DELTA P DELTA H DEG F VACUUM

IN.H20 REQ ACT IN ouT IN.HG.
1.700 .93 «93 54. 45, 4.0
l.500 .82 .82 59, 48, 4
1.700 .93 -93 59. 45, 4
1.500 .82 82 60. 45, 3
1.%00 1.04 1.04 60. 45. q
1.800 +99 «99 B9, 45, 4
1.600 .88 .88 57, 45, 3
1.500 .82 .82 60, 4s,. 3
1.700 .93 .93 60, 46, 4
1.500 .82 <82 60, 4s, 3

1.400 .77 <77 60, 46. 3

1.500 .82 .82 61. 46. 3

1.400 .78 .78 B9, 46, 3.0
1.200 .66 .66 60, 47. 2.5
1.400 .78 .78 60. 4e6, 3.0
l.600 +89 .89 60. 4s6. 3.5
1.300 .72 .72 59. 46, 3.0
1.300 .72 .72 60. 4s. 3.0
1.400 .78 .78 59, 46, 3.5
1.700 «94 +94 63, 47. 4.0
1.600 .89 <89 63, 47. 4.0
1.550 +87 .87 62. 47. 3.5
1.500 .83 .83 62, 48. 3.5
1.400 .78 +78 63, 48, 3.0
1.500 -85 -85 62. 48. 3.5
1.500 +85 .85 62. 48, 3.5
1.500 .85 .85 62. 49. 3.5
1.450 .81 +81 64. 49. 3.5
1.550 .87 .87 65, 50, 3.5
1.550 .87 +87 65. so. 3.5
1.500 .85 -85 62. 50, 3.5
l.600 .88 .88 63. 50, 4.0
1.500 .85 .85 63. 50. 4.0
1.200 .66 .66 63. 50, 3.0
1.600 .88 .88 62, 50, 4.0
1.600 .88 .88 62. s0, 4.0
1.500 .82 .82 63, 50, 3.0
1.400 .78 .78 64. 50, 3.5
1.800 .99 .99 62, 50, 4.0
1.500 .82 .82 64. 50, 3.5
1.200 .66 .66 62. 50. 2.5
1.500 .82 .82 62, 49. 3.5
1.200 +66 .66 63. 50. 2.5
1.200 .66 +66 63. 50. 2.5

STACK CORRECTE

TEMP  VELOCITY
DEG FFT/SEC
104. 76.7
101. 71.9
101. 76.5
94. 71.4
91, 80.2
89. 77.9
89. 73.4
89. 71.1
24, 76.0
89. 71.1
88. 68.6
89. 71.1
84. 68.4
90. 63.7
90, 68.8
89. 73.4
92. 66.4
90. 66.3
90. 68.8
CYR 75.9
94, 73.8
91. 72.4
97. 71.6
98. 69.3
94, 71.4
95. 71.5
95, 71.5
94, 70.2
93. 72.9
96. 72.7
94. 71.4
96. 73.9
9g. 71.7
94. 63.9
93. 73.7
93. 73.7
96. 71.6
96. 69.1
97. 78.5
92. 71.3
94, 63.9
93. 71.4
95, 63.9
97. 64.1
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31'7
33.6

1.300
1.200
1.300
1.200
1.200
1.200
1.200
1.300
1.200
1.300
1.300
1.600
1.800
1.700
1.800

35.08 930.0 386.165 1.800

ORSA
co2 .
02 20.
co .
N 79.

CONTROL BOX CALIBRATIONS

ORIFICE 1l.638
METER 1.0507
PITOT 0.84

CONTROL BOX NO. 2

93.
92.
91.
88.
8s8.
89.
92.
90.
92.
94.
95.
98.
00.
01.
98.
99.

.72 .72 64. 50. 2.5
+60 .60 64. 50. 2.5
.72 .72 64, 50. 2.5
.66 .66 62. 50. 2.5
.66 .66 63. 50. 3.0
+66 .66 62. 50, 3.0
.66 .66 63. 50. 3.0
72 72 62. 50. 3.5
.66 .66 63. 50. 3.0
.72 .72 63. 50. 3.5
.72 .72 63. 50. 3.0
.88 .88 64. 50. 3.5
.99 .99 64. 50. 5.0 1
.93 .93 63. 49. 4.5 1
.99 .99 64. 51. 5.0
.99 .99 64. B51l. 5.0
T
0 IMPINGER NO. 1 3.8
5 2 .6
0 K) .0
5 4 .0
ABSORBED H20 2.0
LEAK CHECK
DATE RATE
07~31-92 INITIAL LT .0l1CFM
07=-31-92 FINAL LT .010CFM
7-27-92
PROBE NO. 5-4 NOZZLE NO. 54

66.4
63.8
66.3
63.5
63.5
63.6
63.8
66.23
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.ooveevnoovnsveccncs 29.10
B. AVG. DELTA H (IN H20)...ccssoensosaanscssacnns .81
c. METER PRESSURE (IN. HG.).esevernvnoonoorsocees 29.16
D. STATIC PRESSURE (IN. H20)..cecesseavcvcorencns 1.20
E. STATIC PRESSURE (IN, HG.)eceseoesessoonsonvens .088
F. STACK PRESSURE (IN. HG.) (A+E).ecccevecececens 29,19
G. STACK DIAMETER (IN.):euvevevercsssaoonnnnsonces 36.00
H' STACKAREA(SQ. n.)...l...ll..l..lll..l..l..l 7.07
Nozzw DImTERI.'ll'..ll..l...l'.l..'.l.l...l .1580
I. NOZZLE AREA (SQ. FT.)eeersusenssonsasnsesseres  +000136
7. AVG. STACK TEMP (DEG. R.)eevecsrconnnnoanscces 553.6
K. AVG. METER TEMP (DEG. R.).c-cecssscuoacsanenncs 515.1
L. CONDENSATE VOL. (ML) -vsesvosoonosrsonononsosns 4.4
M. ABSORBED H20 (ML) :ccscseosovoonnsnsaanssonesas 9.0
N. TOTAL H20 (ML) s evosssosasesasnesanncnnnosaoones 13.4
©. METERED GAS (CF).ccvevcsnssosroracsaanssvonons 30.897
P. GAS METER CORRECTION. .eceesoroarcnsvonsnancsss 1.0507
Q. CORRECTED METERED GAS (CF).seccosonnasssnccsss 32.463
R. H20 GAS VOLUME (CF) (0.00267N(K/C)eveeecvocs-e . 632
S. TOTAL SAMPLED VOLUME (CF) (Q+R).eeevvscvonsoas 33.095
. DPERCENT H20 (100R/S)ccevetsevvosassnssonnanens 1.91
THEORETICAL MAXIMUM. . 0evoovrnoesossassasvasons 5.52
PERCENT WATER USED. e eveooccosonsononooscosnss 1.91
U. SCFD GAS SAMPLED (528%Q*C/(29.9%K))ccevrvecees 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....0oeceeccascsansasssossossoss .840
X. AVERAGE CORRECTED VELOCITY (FPS)..oevecosrcesns 70.62
[B5.49*W*SQRT( (J*DELTA P)/ (V*F)))
Y. AVG. FLOW RATE (CFM)  (X*H%60)..ccoceccocccecs 29952,
7. STACK FLOW RATE (SCFM) (528%Y/J*F/29.92)...... 27869.
STACK FLOW RATE (DRY) eevcvcnnvecnnsasocssosanes 27337.
AA. SAMPLE TIME (SEC) .veseovcracsanvoanvoscososons 3600.
BB. PERCENT ISOKINETIC..:ecoosossossononoaoosvases 102.72

(J*lOO*U*29.92)/(SZB*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~2~3-3 12-10-92

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

PARTICULATE . 00000 .00090 . 00000 . 00860

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 RESQURCES
AIR QUALITY ENGINEERING

USS CLATRTON WORKS
CLAIRTON, PA
7,8,9 BATTERY PEC STACK 2-4

DATB: sseeeeal2=10=~92

CHARGE #: ...150-300197
TEST # T e .‘ .CLR-Z"'4-3

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR
PARTICULATE .00272 .64838

2. STACK CONDITIONS

FLOW (ACFM)

29532.

(SCFM) - 28040.
MOISTURE CONTENT (%) «85
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 RESQURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

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

FIELD DATA AND VELQCITY CALCULATIONS

METER
ORIFICE TEMP STACK CORRECTE
DELTA P DELTA H DEGC F VACUUM TEMP VELOCITY
IN.H20 REQ ACT IN OUT IN.HG. DEG FFT/SEC
1.%00 1.88 1.88 46. 46, 14.0 85. 79.6
2.500 2.48 2.48 47. 45. 13.5 as. 91.3
2.200 2.18 2.18 47. 45. 16.5 85, 85.6
1.800 1.78 1.78 48. 45, 7.5 a7. 77.6
1.700 1.69 1.69 49. d4s. 5.5 85. 75.3
1.700 1.69 1.69 49. 4s. 10.0 813. 75.1
1.300 1.29 1.29 495. ds, 6.0 84. 65.8
+1.200 1.19 1.19 50. 4s6. 6.5 85. 63.2
1.300 1.29 1.29 50. 47. 6.0 84, 65.8
1.300 1.29 1.29 50. 47. 5.5 84. 65.8
1l.200 1.19 1.19 50. 47, 5.0 79. 62.9
.300 -30 .30 50. 47. 1.0 70, 31.2
l1l.000 .99 .99 51. 48. 4.5 71. 57.0
1.100 1.19 1.19 52. 48. 5.0 73. 59.9
1.300 1.29 1.29 52. 48, 6.0 84. 65.8
1.300. 1.29 1.29 51. 48, 5.5 84. 65.8
1.200 1.19 1.19 652. 438, 6.0 84, 63.2
1.200 1.19 1..1% 52. 48. 5.0 85. 63.2
1.400 1.39 1.39 52, 49. 7.0 85. 68.3
1.800 1.79 1.79 52. 49. 10.5 85. 77.4
1.900 1.88 1.88 52. 49, 11.0 a7. 79.7
1.900 1.88 1l1.88 53. 49, 12.5 85. 79.6
2.200 2.18 2.18 52, 50, 13.0 86, 85,7
1.800 1.7¢ 1.79 53. 50. 11.5 84. 77.4
2.100 2.08 2.08 53, 50, 14.0 86. 83.7
2.300 2.28 2.28 53. 50. 16.0 85. 87.5
2.100 2.08 2.08 53, 5l1. 15.0 88. 83.9
1.800 1.79 1.79 54. 51. 10.5 84. 77.4
1.700 1.69 1.69 54. 51, 7.5 87. 75.4
1.500 1.49 1.49 55. 51. 7.5 84. 70.6
1.400 1.39 1.39 55. 52, 7.0 85. 68.3
1.300 1.29 1.29 55. 52, 6.0 83. 65.7
1.300 1.29 1.29 54, 52. 6.5 B9. 66.1
1.300 1.29 1.29 55. 51. 7.0 84. 65.8
1.200 1.19 1.19 54. 52, 5.5 76. 62.7
-800 .81 .81 54. 51. 4.0 74. 51.1
1.400 1.41 1.41 53. 52, 9.5 83. 68.2
1.800 1.82 1.82 53. 51. 12.5 84. 7.4
1.500 1.51 1.51 54, 52, 9.0 84, 70.6
1.100 1.11 1.11 54. 52. 6.0 82, 60.4
1.500 1.51 1.51 54. 52. 8.5 82. 70.5
1.300 1.31 1.31 55. B82. 5.5 84. 65.8
1.400 1.41 1.41 55, 52, 7.5 84. 68.2
1.400 1.41 1.41 5S5. 52, 8.0 86. 68.4




6.4 1.600 l.62 1.62 55. 52. 8.0 82. 72.8
4.3 1.400 1.41 1.41 655. 52. 5.0 83. 68.2
2.4 1.200 1.21 1.21 55. 52. 5.5 7. 62.8
1.08 1.000 1.01 1.01 55. b52. 5.0 67. 56.8
1.08 1.000 1.01 1.01 55. 52. 4.5 64. 56.6
2.4 1.200 1.21 1.21 55. B52. 4.5 72. 62.5
4.3 1.400 1.4} 1.41 55. 52, 7.0 83. 68.2
6.4 1.400 1.41 1.41 55. B5S2. €.0 84. 68.2
9.0 1.400 1.41 11l.41 55. 52. 5.5 89, 68.6
12.8 1.300 1.31 1.31 56. 53, 5.0 87. 65.9
23.2 l1.600 l.62 1.62 55. 52, 7.0 85. 73.0
27.0 1.500 1.51 1.5 56. B52. 7.0 86. 70.8
29.6 1.800 l1.82 1.82 656. 53. 10.5 BG. 77.5
31.7 1.600 l1.62 1.62 56. §53. 8.0 as. 73.0
33.6 1.800 1.82 1.82 56. 53. 8.0 86. 77.5
35.08 930.0 183.926 1.300 1.31 1.31 56. 53. 6.0 87. 65.9
ORSAT
coz2 .0 IMPINGER NO. 1 =3.5
02 20.5 2 .0
co .0 3 .0
N 79.5 4 .0
ABSORBED H20 12.4
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.743 12-07-92 INITIAL LT .0l16CFM 5.0
METER 0.9658 12-07-92 FINAL LT .020CFM 16.5
PITOT 0.84 7=27-92
CONTROL BOX NO. 5 PROBE NO. 5-3 NOZZLE NO. 11
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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.vovsnooosaacnnaonns
AVG. DELTA H (IN H20) eosoevercessanssscossnons
METER PRESSURE (INI HGI)I.....I...l....l...lll
STATIC PRESSURE (INI Hzo).ll...l...l.....l...l
STATIC PRESSURE (IN. HG.)evevoeovsscanssacsnns
STACK PRESSURE (IN. HG.) (A+E).svecescsarosoes
STACK DIAMETER (IN.)eeoevoovossonasonnsavssnss
STACK AREA (SQ. FT.)vccctonsesasaanvatonnsanes
NOZZIIE DImTER.I....I..l.lll...l....l....l..l
NOZZLE AREA (SQ+ FT.)vevoasseosannnsonnssnenns
AVG. STACK TEMP (DEG. Ru)evvcarovoscanosnanves
AVG. METER TEMP (DEG. R.)ee:vcovevsooncansnnes
CONDENSATE VOL. (ML) ¢ eecevovroosvancossannvass
ABSORBED H20 (ML) evveveonvnesssnnanssnsossnnes
TOTAL Hzo (ML)ll....ll....ll...lll..‘ll..lll'.
METERED GAS (CF) cveeevecasnsnsosnnnsananssnnns
GAS mTERCORREMION....O....lll...ll'..ll'."
CORRECTED METERED GAS (CF).vvrvecesnocsncosnns
H20 GAS VOLUME (CF) (0.00267N(K/C).cescccnvons
TOTAL SAMPLED VOLUME (CF) (Q+R)seeovecosansran
PERCENT H20 (100R/S) cevuccsvssssvssanscssssnss
THEORETICAL MAXIMUM. . .oeevenccsvocsosnnnossoas
PERCENT WATER USED..v.vevovocrornasoassasosnas

SCFD GAS SAMPLED (528%Q*C/(29.9%K))..ccccvoees
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

w.
X,

YI
z.

M.
BB.

STACK GAS

PITOT CORRECTION . ...ceveonerocsossnsasonnansons
AVERAGE CORRECTED VELOCITY (FPS).cceescoroasnns
(85.49*WASQRT( (J*DELTA P)/(V*F))})
AVG. FLOW RATE (CFM)  (X*H#%60)...cceeceevsvosas
STACK FLOW RATE (SCFM) (528#*Y/J*F/29.92).....-.
STACK FLOW RATE (DRY) ecovescaosnsancancoaasnsas
SAMPLE TIME (SEC) evvcveccsovonesasnnnasonnaans
PERCENT ISOKINETIC. . eeeevossossssrnasasaoonns
(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.
AIR QUALITY ENGINEERING

PARAMETER

PARTICULATE

PARTICULATE

PARTICULATE

ALL MATLS.

PARTICULATE

USS CLAIRTON WORKS
CLAIRTON, PA
CLR=-2-4-3

CYCLONE MATL.ON
WT. (G) FILTER(G)

7,8,9 BATTERY PEC

12-10-92

INSOL.MATL. SOL.MATL.
IN PROBE(G) IN PROBE(G)

.00000 .00080 .00000 .00640
INSOL.MATL. SOLUBLE MATL.
IN IMP. (G) IN IMP.(G)

.00050 .00840

.01610

.01610

GR/SCFD LB/HR
.00272 .64838

Emission rates are based on the PA method.
The soluble impinger weight is excluded from the calculations
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KEYSTONE ENVIRONMENTAL RESOURCES Page / of /
AIR QUALITY ENGINEERING
ANALYTICAL REPORTING FORM
CLIENT Usx- Claetod Steel TEST DATE \P\m? \\.\ \w..l
PLANT LOCATION £, /., JC DATE RECEIVED /2770072
PROJECT NUMBER___%0/57- o/ DATE ANALYZED (leservitfie
UNIT TESTED 7-7 Baffecy PEC ANALYTICAL METHOD
Il
0.22um Filter
Test Filter Component Cycloos Filter Soluble Sofuble Soluble Soluble Insoluble
Number ID Weight Weight Portion of Portion of Portion of Portion of Portion of
Number Front Half Front Half Back Half Back Half Back Helf
H20 Rinse | Acetons Rinse | H20 Rinse | Acetons Rinse | H?20 Rinse
Units ( ) | Units AU;.L Units @..?.» Units Amsl Units Am?.a Units Amaf» Units m:i
CLlh-2-/~) |15 | factoekotc 0. 0060 0. )56 0.032% | o.0070 0.004f | 0.00/2
CLf-2-2-1 016! | Acticilate 0. 0006 2.0/55 |0.0020 |0,/727 | poo¥¥ (o 00/0
CLe-2-3-1 |9/60 | fasticolate D.0002 | 0.p056 |2.0034 |0veooly |o.0os5 |0 o007/
CLR=-2A--1 915G | fontouvhatfe 0.0003 | 00028 )o.co4f |0.02F7 |0008 {00003
LR-2-(-2 |pp2 | fouto kit Q20030 (0.0697 |0.0/6( l6.0022 |p.cos3 |0p.0002
CLR-2-2-2 QWS | fautoulate 0.000Z | O.00(7 |o.0024 |[0,003¢ |0.0005 |0.0005~
CLih-2-3-2 (163 |2 Aenfate 0.000({ |b00/2  [poo/l | QoFol, |o0.0038 |0 ocoos
CLR-2-Y-2 /¥ | fantcolate Q.001l p.00/ |0.003] 00024 |0.004S" |D.00/3
CLR-2-1-3 10166 | luticofatz 0.00L3 |o0/5¥ loostz |d.0060 |p ooz7 |0.0003
ClR-2-2-3 QLY |fptcdtts 00005 10002/ |0.0026 |o00¥3 |pooib |00003
CLh-2-3-3 |[Q/67 kr\e&\\ s000f |p.o0¥] lo.o047 loos/zr |4 00¥6 100002
ClLg-2-4-3 6\3 Lottt 0.0008 |0.0025 00037 [20033 |0.0057 0.0008~

Analyst’s Signature g / \g

4 nn\.u J fr2!

Date

Comments






