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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 19 and 20 operated
at USS Clairton Works was conducted on October 21, 22, and 23, 1992. A baghouse
controls the emissions which result from the pushing operations from the ovens of
Batteries 19 and 20. 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 19 or 20.

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

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

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

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

In accordance with EPA Method 2, exhaust gas velocities and volumetric flow rates
were determined using a calibrated S type Pitot tube. Positive and negative Pitot lines
were leak-checked at the beginning and end of each test run. Gas velocity differential
pressures along with stack gas temperatures were recorded at each sampling point.

Gas concentrations of carbon dioxide (CO;), oxygen (O7), and nitrogen (N3, by
difference) were determined with the use of a Bacharach "Fyrite" apparatus as specified
by EPA Method 3. Gas concentrations were used to obtain molecular weight of the
process gas on a dry basis.

Percent moisture content, by volume, of the exhaust gas was determined by measuring
the weight gain of the four sample train impingers in accordance with EPA Method 4.

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

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

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

USS Chairton 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 19 and 20 can be
found in Appendix B.

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

Copies of the field data sheets can be found in Appendix A. The analytical results and
emissions calculations for each test can be found in Appendix D. The results have been
summarized in Tables 3-1, 3-2, 3-3, and 3-4. The total particulate matter emissions
rates for each day of testing was obtained by summing the emissions rates from each
stack. The three day average particulate matter emissions rate is 1.89 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, 8.65 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:

1891bx  Lhrpushing x 1 min pushing x  8.65 pushes = 0.27 Ibs/hr
hr pushing 60 min pushing 1 push hr

The allowable particulate matter emissions rate is equal to 0.04 Ibs per ton of coke
pushed. Since there were on average 14.8 tons of coke per oven, and on average 8.65
ovens were pushed per hour, the particulate matter emissions rate is equal to (0.04 1bs /
ton coke pushed) x (14.8 tons coke pushed / oven) x (8.65 ovens pushed / hour), or

.04{;_ . J.&.%-,fm i %%; -
- A
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Stack Number
Test Number

Mass Emission Rate
and Concegtration

Particulate Matter

Stack Conditions
Flow Rate

Temperature
Moisture Content

Sampling Conditi

Sampling Time
Sample Volume
Isokinetics

(Ib/br pushing)
(gr/dscf)

(acfm)
(scfm)
(dscfm)

(%)

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

USS CLAIRTON WORKS
CLAIRTON, PA

BATTERIES 19 AND 20

PUSHING EMISSIONS CONTROL SYSTEM
PARTICULATE MATTER EMISSIONS DATA

DAY 1

TEST DATE: 10-21-92
TEST TIME: 9:23-16:26

1-1 1-2
CLR-1-1-f CLR-1-2-1
0.66 0.62
0.0033 0.0029
25913 28215
23612 25417
22984 24848
112 120
2.7 2.2
60 60
36.446 53.220
105.7 101.0
4a

CLR-1-3-1

/
1-3 1-4
CLR-1-4-1
0.59 0.76
0.0028 0.0036
27282 27594
24936 24938
24323 24472
111 118
2.5 1.9
60 60
41.611 57.520
114.1 110.9

& cresten

Total

2.62



Stack Number
Test Number
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TABLE 3-2

USS CLAIRTON WORKS
CLAIRTON, PA

BATTERIES 19 AND 20

PUSHING EMISSIONS CONTROL SYSTEM
PARTICULATE MATTER EMISSIONS DATA

DAY 2

TEST DATE: 10-22-92
TEST TIME: 8:26-15:26

1-1 1-2
CLR-1-1-2 CLR-1-2-2
0.33 0.26
0.0017 0.0012
25322 26891
23331 25060
22916 24584
113 107
1.8 1.9
60 60
36.440 50.201
106.0 9.3

4b

CLR-1-3-2

1-3 1-4

CLR-1-4-2
0.22 0.29
0.0010 0.0014
27668 26686
25694 24636
25219 24225
113 112
1.9 1.7
60 60
42.683 56.431
112.8 109.9

@, CHESTER
ENVIRDNMENTAL

Total

1.10



Stack Number
Test Number

Mass Emission Rate
and Concentration

Particulate Matter

Stack Conditions
Flow Rate

Temperature
Moisture Content

Sampling Coadit

Sampling Time
Sample Yolume
Isokinetics

(ib/hr pushing)
(gr/dscf)

(acfm)
(scfm)
(dscfm)

(%)

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

USS CLAIRTON WORKS
CLAIRTON, PA

BATTERIES 19 AND 20
PUSHING EMISSIONS CONTROL SYSTEM
PARTICULATE MATTER EMISSIONS DATA

DAY 3
TEST DATE: 10-23-92
TEST TIME: 9:22-16:11

1-1 1-2 1-3
CLR-1-1-3 CLR-1-2-3 CLR-1-3-3

0.61 0.59 0.43
0.0030 0.0029 0.0020
25807 26724 27901
23716 24261 25531
23287 23815 25069
111 118 114
1.8 1.8 1.8
60 60 60
45.651 37.471 39.319
92.5 104.9 104.6
4c

1-4
CLR-1-4-3

0.33
0.0016

27283
25201
24780
109
1.7

54.005
102.8

CHESTER

ENVIRONMENTAL

Total

1.96



USS Clairton Works 300185-01 2/93

TABLE 3-4

USS CLAIRTON WORKS
CLAIRTON, PA

BATTERIES 19 AND 20
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 10-21-92 2.62
2 10-22-92 1.10
3 10-23-92 1.96
Average 1.89

4d

&

CHESTER
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5.12 lbs per hour. The average particulate matter emissions rate determined in the test
program is less than the allowable emissions rate.

Tables 3-1, 3-2, .and 3-3 also list other pertinent stack and sampling parameters
including the exhaust gas flow rate in units of actual cubic feet per minute (acfm),
standard cubic feet per minute (scfm), and dry standard cubic feet per minute (dscfm),
moisture content of the exhaust gas, exhaust gas temperature, gas volume sampled for
each test (dscf), and the isokinetics value for each test. The isokinetics value is equal
to the ratio of the average linear gas velocity sampled through the probe nozzle to the
average exhaust gas velocity. An isokinetics value between 90% and 110% is
considered acceptable. All sample volumes were greater than 30 dscf per test. Three
of the twelve isokinetics values were slightly above the acceptable range of values.
However, the emissions rates determined in this test program were low in comparison
with the standard.

The plume opacity data has been summarized in Table 3-5. No visible emissions were
observed from any of the baghouse stacks during the test program. Over the three day
test program, a maximum plume opacity during the pushing operation greater than or
equal to 20 percent was observed once. For this particular case, a maximum plume
opacity during the travelling operation greater than 10 percent was also observed.

Over the three day test program, a maximum plume opacity during the travelling
operation greater than 10 percent was observed on 17 of the 60 cases on the first day of
the test program, five of the 60 cases on the second day of the test program, and five of
the 60 cases on the third day of the test program.

A pushing performance or travel performance of 100 percent was registered if the
maximum plume opacity observed during the pushing or travelling operation was less
than 20 percent or less than or equal to 10 percent, respectively. A pushing
performance or travel performance of O percent was registered if the maximum plume
opacity was greater than or equal to 20 percent or greater than 10 percent, respectively.
The average pushing performance for test program was 99.4 percent, while the average
travel performance was 85.0 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 Clainton Works
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TABLE 3-5

USS CLAIRTON WORKS
CLAIRTON, PA

19 AND 20 BATTERY PUSHING EMISSIONS CONTROL
VISIBLE EMISSIONS DATA SUMMARY

Baghouse Stacks

Observation Number of Greatest
Date Observations Opacity (%)

10-21-92 240 0
10-22-92 240 1]
10-23-92 240 0
Pushing O .
Number of Average

Observations  Pushing  Time with
Observation Number of with Opacity Performance Opacity

Date Observations  >=20% (%) > 20% (sec)
10-21-92 60 0 100 0
10-22-92 60 1 98.3 0.2
10-23-92 60 0 100 0
Average . 99.4 0.1

Wi
Travellipg O ,
Number of Average

Observations Travelling Time with
Observation Number of with Opacity Performance Opacity

Date Obeervations >10% (%) >=10% (sec)
10-21-92 60 17 na 6.0
10-22-92 60 5 91.7 0.8
10-23-92 60 5 91.7 2.1
Average ’ 85.0 3.0

@ CHESTER
, ENVIRONMENTAL
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travelling operation, the plume

opacity was greater than 10 percent for an average of
3.0 seconds.
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COMPLIANCE TEST PROTOCOL
BATTERIES 19 & 20
PUSHING EMISSIONS CONTROL SYSTEM

Prepared for:
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Prepared by:
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As required by the amended Mon Valley Consent Decree (Paragraph V.A. (5)X(D), a
compliance demonstration will be conducted on the baghouse which controls the pushing
emissions from Batteries 19 and 20 operated at the USS Clairton Works, The purpose of
this testing is to (1) determine the particulate matter emissions rates and concentrations
from the exhaust stacks of the baghouse, (2) compare the measured particulate matter
emissions rate with the ailowable Particulate matter emissions rate, (3) determine the
presence of visible emissions from the baghouse stacks, and (4) measure the opacity of the
plumes which result from the pushing of the coke into the hot car and during the travelling
of the hot car to the quenching station. The three day test program will be performed
during periods of normal plant production and operation.

Particulate matter sampling will be performed in accordance with EPA Stationary Source
Sampling Methods 1 through 5, requirements set forth in Chapter 18, Section F of the

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

In accordance with EPA Method 2, velocities and volumetric flow rates of the exhaust gas
will be determined using a calibrated S type pitot tube. Positive and negative pitot lines

USS Clairton Works 300185.01 10/92 1 § I.\(EXS.IO... ).
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will be leak-checked at the beginning and end of each test run. Gas velocity differential
pressures along with stack gas temperatures will be recorded at each sampling point. Static
pressure of the exhaust gas stream will be measured with the same pitot tube.

During each test, gas concentrations of carbon dioxide (COy), oxygen (O), and nitrogen
(N2, by difference), will be determined with the use of a Bacharach "Fytite" apparatus as
specified by EPA Method 3. Gas concentrations will be used to obtain molecular weight of
the exhaust gas on a dry basis.

Percent moisture content, by volume, of the exhaust gas will determined by measuring the
weight gain of the four sample train impingers in accordance with EPA Method 4.

As specified by EPA Method 5, each sample train will be assembled as required by the
method, leak-checked on site at the beginning and end of each test run, and operated so
that isokinetic conditions are maintained. Clean up of the sampling train will include a
water rinse followed by an acetone rinse of both the front-half and back-half components of
the sample train, as per PA DER particulate matter test method requirements. The water
soluble and water insoluble portions of the front-half of the sampling train will be
determined as a total; that is, the water rinse will not be filtered to determine soluble and
insoluble portions. However, the water soluble and water insoluble portions of the back-
haif will be determined separately in accordance with Section 139.12 of the PA DER
Source Testing Manual. The back-half water rinses and first three impinger solutions will
be filtered under suction through a preweighed 0.22 micrometer filter. The filter used to
capture the insoluble material will be dried, desiccated, and weighed to a constant weight.
Front-half acetone and water rinses and back-half acetone rinses will be evaporated to
dryness, desiccated, and weighed to a constant weight. Sample train filters will be
desiccated for 24 hours, and particulate matter weight will be determined gravimetrically.
Rinse residue weights and filter weights will be measured to the nearest 0.1 mg. One
acetone blank and one deionized distilled water blank will be prepared in the same manner
as the test sample rinses. The blank weights will be subtracted from the test sample
weights. After blank correction, front-half residue weights, sample filter weights, and back-
half water insoluble filter weights and acetone residue weights will added together to
determine total particulate matter catch.

USS Clairton Works 30018501 10/92 2 ; KEYS'TO
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All visible emissions determinations from the baghouse exhausts stacks will be performed
in accordance with EPA Stationary Source Sampling Method 9 and BAPC Method 18F.
Visible emissions will be recorded for the duration of each of the sixty oven pushes. All
plume opacity measurements will also be performed in accordance with EPA Method 9
and BAPC Method 18F. During the pushing operation, the maximum plume opacity and
length of time (in seconds) when the plume opacity is greater than or equal to 20% will be
recorded. During the travelling operation, the maximum plume opacity and length of time
(in seconds) when the plume opacity is greater than 10% will be recorded.

A report summarizing the compliance test program will be submitted within 60 days
following completion of field work. The report will describe test methodologies utilized
and present a textual and tabular summary of the emissions results and related sampling
information. Copies of operational data will be included in the report to verify that all
testing was performed during periods of normal plant operation. Also incorporated into
the report will be copies of the pre-test calibration results, post-test calibration results, the
results of an audit conducted with a critical orifice provided by the BAPC, field data sheets
for the particulate matter sampling and visible emissions determinations, computer-
generated emissions calculations, and analytical results for each test.

USS Gulron Works 3018501 1052 3 iKEYSTON
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| 2.4 A0 1.2 23335146 |64 2.5 [ (15
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USX CORPORATION - USS CLAIRTON WORKS
EMISSION CONTROL REPORT ~ P.E.C. SYSTEM

Battery 19, 20 Date:  10/21/92
PUSHING TRAVEL
Oven Sec. Max. Sec. Max. Pushing Travel
Batt. # Obaeery. >=20% Opacity >10% Opacity Performance Perlormance
19 8-7 [} 15% 10 15% 100% %
20 B-5 [} 5% o 10% 100% 100%
20 B-7 [} 0% [} 10% 100% 100%
2 B-9 0 0% 0 50% 100% 100%
20 B-t1 [¢] 0% 34 80% 100% 0%
2 B-13 0 0% 0o 5% 100% 100%
19 8-9 0 0% 8 8§5% 100% 0%
19 B-11 [} 5% 10 15% 100% 0%
20 B-15 0 0% [¢) 5% 100% 100%
19 B-13 o 0% 0 0% 100% 100%
20 B-17 0 0% 0 5% 100% 100%
19 B-15 [+] 0% 0 10% 100% 100%
19 B-17 0 0% 0 0% 100% 100%
20 B-19 0 0% 0 0% 100% 100%
19 B-19 ] 0% Q 0% 100% 100%
20 B-21 [} 5% Q 5% 100% 100%
19 B-21 0 15% 0 10% 100% 100%
19 B-23 0 0% o) 0% 100% 100%
20 B-23 [} 0% 1) 0% 100% 100%
19 B-2§ 0 0% 25 75% 100% 0%
20 B-25 0 0% [+) 0% 100% 100%
19 B-27 0 0% 0 5% 100% 100%
20 B-27 0 18% 23 8% 100% %
19 B-29 0 0% 0 0% 100% 100%
20 B-29 ] 0% Q 0% 100% 100%
19 C-2 0 10% 18 0% 100% 0%
20 C-2 0 0% 0 0% 100% 100%
19 C-4 [ % [} 0% 100% 100%
20 C-4 0 0% 9 0% 100% 0%
19 C-8 [} 0% 0 0% 100% 100%
2 C-¢6 0o 15% a9 S50% 100% 0%
19 C-~8 0o 0% 0 10% 100% 100%
20 C-8 0 5% 28 40% 100% 0%
19 C-10 0 5% 38 80% 100% %
20 C-10 0 1% 8 20% 100% 0%
19 C-12 o] 10% 0 10% 100% 100%
20 C-14 0 5% ] 8% 100% 100%
19 C~i6 0 10% 2 45% 100% 0%
20 C-16 [+] 3% 0 10% 100% 100%
19 C-18 [} 10% 20 0% 100% 0%
20 C-18 Q 5% [*] 10% 100% 100%
1% C~20 0 0% 0 % 100% 100%
20 C-20 [} 5% 0 10% 100% 100%
19 C-22 0 0% 0 10% 100% 100%
20 C-22 0 5% 0 10% 100% 100%
19 C-2¢ 0 0% [} 5% 100% 100%
20 C-24 [} 5% 0 10% 100% 100%
19 C-268 0 0% 10 25% 100% 0%
20 C-28 0 % 0 10% 100% 100%
19 C-28 0 5% 0 10% 100% 100%
20 C-28 0 % 0 10% 100% 100%
19 A-7 0 0% 0 10% 100% 100%
20 A-1 o} 0% 0 5% 100% 100%
19 A-9 ] % [ 10% 100% 100%
20 A-3 [¢] 0% 0 10% 100% 100%
19 A-11 0 0% 0 10% 100% 100%
20 A-S 0 18% 2 30% 100% 0%
19 A-13 [} 0% 8 15% 100% %
20 A-9 0 0% [*] 10% 100% 100%
19 A-18 0 0% 0 10% 100% 100%
TOTAL 60 0.00 8.00 100.00% 71.67%
AVa. SEC. AVQ, SEC. (PERFORMANCE) (PERFORMANCE)
# in Compliance 60 9



Column #1111 represents emisslons from the gas cleaning car outlet durin: Toe [is

during travel.

and travel.

. 13-15 Travel > 108 Opaclty

Prge 1 of Y ¥ =
Date jo~2/-2a
Foreman _ (- Lew:S Crew _/4
mrrery_/9-20 PEC. Teet '
i. PUSH T1.TRAVEL®™ [ 111.SCRUBBER
Seconds Max, Seconds Max. Seconds Max.
Oven | Time | 2 20% Opac. > 10% Opac. | ¥ 20% Opec. Comments :
1918-7 19:22] 0-s5% |r0=s5% |, — coke fhee il Vishlc,
w| 8-k |928 | o- 5% o-s00m | 1— foed iz g7 70 diok
0{g-7 1936 | o 0-s0% | 3 = i cushe ar B
ao| R-9 | 9:494 o 0 ~5% y Gonl fnce at Top carch
20| 8-11 ] 954 6 39 - Jo%b) ¢ — Geed Coks, face
O B-17] loioYy 0 0-5% | & - Gend facg gt 700 shoo
S SRS = 36-55% |, T Geu frecar Zrhon
1 B-1]{ /642 °o-S% ‘o=(Sh |, - Cont Lneg rat Vissble
2 B-18] iz 0 o-5% r Good frec &8 pr oo v
WA 13 1035 ° 0 . = Coke face wet Visitk
"kf__@ -17] e 4o 0 °0-3% |, = Stight Gegsnlneg 4t ot foo:
NN EY NTA b © ~w0% | .. ~ Grosel facg gl 7or_fook
N B8-17 .52 e e g Loke e of L5t
0 |8-19 |10y o o v Gad frcc 47 Jop Lntct
19/ 8~119 [ °© o o 54 i lac MM
20108-2) 1 /:/8 0-32 o-5% 6 Sphr e i v 70 Fow
11 B-2t /2y O ~/5% -~ % o oo tace 47 e Lotcd
19] 8-23 14:39 e e @ 2t fec Zpeisy Bo o0 ok
Note: Column FI represents fugitive emissions ¢rom +he coke collecting car, coke guice
and area between the coke gulde and jemt, and emissions from the by-pass fuct Co-
the push.
Column #1) represents emissions from the ccke collecting car anc by-pass cuc*



v i’

and ares between the coke gulde and jamt, and emissions from the

the push.

- F%gt. 2ofy
Dete o -d/-22
Foreman Q- Lew:s Crew /A~
MmY_ZZ.JA¢ QE_C.ZE_JT‘ B
T FUSA TT.TRAVEL® | 111.5CRUBBER
o | e | St |yt | St e] e
w1 4-25 | 1145 o X5 - 75% . - of fous 27 Tif Mo
| &-351 1151 o O y = o fagy woT" V.5 ble
ny-2l/58 o O -5% |z — / g
o B> | /Ae3 o0-/15% |"23 -AS A 2 < Goaeg o fcs p! Tor_Houke
19 6-23 WAl o o 1oy T Slsnr Gators e 41 EpiH,
sooletlaw | O o s - Good FAce Yo Nee
wic2lesol o= o] & dohla — Eace O ‘P beo
Wl > 1236 @ O 5 Thee O Yop Hoo
Q*lcd 11233 O O n8 tace ok topl Al
20|cy 1237 . Q: 20%|» - face O @ Lok
[ Go add q. O s~ W 4ep L
A0l C b |G ] 0 =, 1§ b3 = 5Chly - Rloec e ed
| e [\Wss O - O = 10 b Tace ot Yop bask
2ol |izioe) o0-5% |26 T4e% sy T > P
Y4 C-v8 /206 ©-5% |35 Joliy — j/;/ré;«_u_z.-/_'q_»zﬁc&
20| .- 71344 0- /0% 6 20 Yl - Core foce ol U.3.ble,
-2 08 0-r~% o~-% i - St fpeg 27 T2 Sor
19 C9 173-38 /Uo flood ¥ - Sgdt Geccrs ok fies Wi b
10lC-79 7} /342 ©-5% 6-5% |8 ° od focc
Note: Column #1 represents fugltive emissions from the coke collecting car, coke guice

by-pass Zict du-

Column #11 represents emissions from the coke collecting car ang by-pass cuc”
during travel.

Column #111 represents emissions from the gas cleaning car outlet durin:

and travel.

* |3-15 Trave! > 10§ Opacity

the ouET



19
A0
'
2o
/?
28
1
2o
/1

/9
As
(7

0
/9

10

74

/?

thae 3 op g | K#%,L
Date o0 -2/=%

Foreman /) - feco)'S Crew A
i WELEHE Y
1. PUSH 11. TRAVELY 111.SCRUBBER
Seconds Max, Seconds Max. Seconds Max.
Oven Time > 20% Opac. > 10¢ Opac. > 20% Opac. Comments :
C-lel /778 -0 4 29 = 45% 3 — Jfblféﬂgggco gl e foor
C-le |/5:53] ©-5% C T LB\ T N e Ao o

C'JS /9?57 C-/2% ':’20 FJoy S0, — J/"'fléd‘w’/f’k{.l/zf foak

C*/Z- /q_'oS 0_5% oz /3_71 4 - /I"A/éz“a‘ éa-i—# 73/&‘

C=-dol]4: (b o o ¥2 - Gord foec af o Hoe
C-20 /9.4 0-5% G- 27 |4 ~ J@“N(.@/L‘fnp Hook
C-22 /41 o o-7% |y — bo
C-22 | 1978 0-5% 6-s0 X |, - ot foce ma? Vo3ible
C-29 |/4:3% % 0-5% ly -~ A
C-24 1)9:37 °0-5% O A7 vz —  |Coke foog ot ifisibte
c-2¢ | /5:03 o 10 “25% )48 shar'3 eco| <o U/ sié,
c-2¢ /509 o O-ro% lag — ot Fotenite b p f
C-A%| /5.y 6-8% 01T 5o = |bodleg aranesn Aot
C-281/5.22 o 6 -/ % | - o face 2} Jor flok
A-7 |/5:48 o-n% o -~ Goedfpce a7 7or ook

A3 1547 C-/0 % 155 = k._.'/aslfﬂ/éﬁ-‘/

o
A-/ 1/5:35 o o-57, |s; — Cotre frves wol~ 4 5/60
-2 11591 o O~/jo% Isy — i;éq 27 o fox
o
(5]

A-1 /553 o-~,y0% |5, - Cond foce #F 700 Sk

Note: Column #1 represents fugltive emisslons from the coke collecting car, cche guice
and area between the coke guide and jamb, and emissions from the by-pass cuct ci-
the push.

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

.....

Column #1111 represents emissions from the gas cleaning car outlet duri=z T-e pus
and travel.

® 13-15 Trave! > 108 Opaclty



%3 _EC- Date /o!;;l}q;
TEST Foreman _LEW L5 Crew _ A4
mrrey_(9-R0 KE ysTON E
T. PUSH n.‘-m—‘ﬁf'—] T17.SCRUBBER
Seconds Max. Seconds Mex. Seconds Max.
Qven Time | = 20% Opasc. > 10¢ Opac. | = 2C% Opac. Comments :
20| p-33| gag] o 0% 1o o T cacen
)4 \p-39] 13351 .9 ¢% | g P - ;:Affd”“'<
ao | paas] 2l o 071 ¢ st FACE Hes ®
19 lp-allayol o o% | Jo '25% cfﬁﬁ;a; ﬁnﬁﬁféuﬁ;-@oﬁ
Ro | B-QA] [ xS ol o 10% g?_sghioaéeeem
j9{ B-91]303] 10 0| o o 522‘3"""“*
do | B-Y /3621 0 (5% 1% FRcE” Hog ©
o | Balz il o o™ 1n-%" o o ovanee]
30 | R-6|133) O /0670 o o%
jg L B3 |33 © o2 o oI
Qo t B-9113:2 0 Oqo 1Q 75)° oF (;'oﬂﬂgﬂm#
[¢ B-io] |39] O ol o C"/" Q
a0l Boel 1344 O bl o 5%
19 | g-1a} /350 "9 I
o la= 135 o o* o o%
I | g-14] [4:ea] © 0% o &%
| B-14] 14erl 0 7 o ot
1491 & | yi3}) ‘e SXARY % ?ﬁj#a&ﬁssﬂ
20 \B-1¢l Jyiaol - © i B | fEﬁ? CREEN

Note: Column #1 represents fugitive emissions from the coke collecting car, coke g-ice
and area betwsen the coke gulde and jemt, and emissions from the py-pass cuct €7

+he push.
Cotumn #11 represents emissions from the coke collecting car and ty-pass cul”
during trovel.
Cotumn #it} represents emissions from the gas cleaning car outlet durinz toe ouET
and travel.

® 13.15 Trave! > 10% Opacity



Pﬁe" 3oF ¢ Dete_/0:23-22
Foreman D-{ e Crew _A
IATTEK!JZZ:;;EL___ ;:zéi g:_\ ‘7@5;7—-
1. PUSH |C~TR—ATE'F'_] T11.SCRUBBER
Seconds Max. Seconds Mex. Seconds Max.
over | Time | = 20% Opac. > 10¢ Opsc. | % 20% Opac. Comments :
s C-at 113:39 o o /0% |39 ok ”
9\ C-19 {/3 95 o —-/0% ‘2o 230 % - o pap s
wl|C-23 | /35 o o-se% \y — Coke fagz sosT [/ s:bk
'Ne-gy 1/3:57 o e ya ol 7ot lare ¥
W\ Cp8 /el - 0-/9% |y T Goad facs A 127 Moak
slc-23 |/9-28 o o -re% lyy God Face at 700 Mot
10 37 1144 ©-5% o - 107 \yus  — gl Sracca ,é;.:zﬁﬂ
IT|C-29 1400 ° ° y
P C-W /4235 6-5% o ~-5% Gy gmnrﬁ/%o<
INC-2) 145 0 -S4 °o-3% - o) facc ppaiombee s
2 A4-2 /932 ° e 9 o s 47 T2 I
mc-29 VVovy o =/o% 6~-s0% o ~ T Tar feek
w\p-o Vg o o oy Vo —  \God e ptgic comt
iqlA-e {543 o © - /ol < canns Lot B aso? Lis7ble
wid-g |12 0 o-ve% 1 T #L_ﬁz&s_.
N Y53/ o o 5 — po_Coke fras
» 40 1636 o o-r% lsg .. Lo
/9 1 4-8 /593 ot o — g
Aol A-29 {555 o c-s0% |57 — /g“,,ﬁ/wf
Note: Column #1 represents fugltive emissions from the coke collecting car, coke gLice

snd area between +he
the push.

Column 11
during travel.

Cotumn #Ii11} represents
and travel.

represents emissions

® {3.15 Travel > 10§ Opaclty

coke gulde and jamb, snd emissions
¢rom the coke collecting car

emlsslons from the gas cleaning car outle* guring the Ty

$rom the by-p2ss ¢uect ¢u”

and by-pesE cduc*
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COMPLIANCE DEMONSTRATION
19 AND 20 BATTERY PUSHING EMISSIONS CONTROL

USS CLAIRTON WORKS
CLAIRTON, PA

APPENDIX C
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COMPLIANCE DEMONSTRATION
19 AND 20 BATTERY PUSHING EMISSIONS CONTROL

USS CLAIRTON WORKS
CLAIRTON, PA

APPENDIX D
ANALYTICAL RESULTS, EMISSIONS CALCULATIONS
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KEYSTONE ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA
1920 PEC BAGHOUSE STACK 1-1

DATE: veeesaeal0=-21-92
CHARGE #: .»+150-300185
TEST #: .-.... CLR-1-1-1

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

PARTICULATE

- - - -

2. STACK CONDITIONS

FLOW (ACFM) 25913.
(SCFM) 23612.
MOISTURE CONTENT (%) 2.66
STACK TEMPERATURE (F) 112.4
3. SAMPLING CONDITIONS
SAMPLE TIME (MIN.) 60.0
SCFD GAS SAMPLED 36.446
105.71

PERCENT ISOKINETIC



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 1920 PEC BAGHOUSE
CLR-1-1-1 10-21-92
. METER
METER ORIFICE TEMP STACK CORRECTED
READING DELTA P DELTA H DEG F VACUUM TEMP VELOCITY
POINT TIME (DRY)CF IN.H20 REQ ACT IN OUT IN.HG. DEG FFT/SEC
35.0E 923.0 664.792 1.500 1.26 1.26 72. 67. 3.5 112. 72.2
1.250 1.05 1.05 72. 67. 3.2 114. 66.1
1.350 1.13 1.13 73. 68. 3.2 113. 68.6
1.250 1.05 1.05 74. &8. 3.0 113. 66.0
1.300 1.09 1.09 74. 68. 3.0 112. 67.2
1.500 1.26 1.26 72. 68. 3.2 il12. 72.2
1.250 1.05 1.05 74. &8, 3.2 113. 66.0
1.000 .84 .84 75. 69. 2.2 113. 59.0
1.000 .84 .84 73. 68. 2.5 112. 59.0
1.000 .84 .84 74. 68. 2.0 112. 59.0
1.250 1.05 1.05 77. 70. 3.0 114. 66.1
1.0E 1.000 .84 .84 76. 70. 2.5 114. 59.1
1.0E 1.000 .84 .84 72. 70. 2.5 111. 58.9
1.000 .84 .84 73. 70. 2.0 112. 59.0
1.000 .84 .84 73. 70. 2.5 112. 59.0
1.000 .84 .84 73. 70. 3.0 112. 59.0
.800 »69 .69 77. 70. 2.0 114. 52.8
.850 .74 .74 76. 72. 3.0 113. 54.4
1.100 .95 .95 78. 72. 3.0 114. 62.0
1.150 1.00 1.00 78. 72. 3.0 115. 63.4
1.500 1.30 1.30 79. 72. 3.8 114. 72.4
1.450 1.20 1.20 78. 72. 3.4 114. 71.1
1.250 1.09 1.09 77. 72. 3.0 114. 66.1
35.0E 1.100 .75 .75 77. 72, 2.5 115. 62.0
35.0E 1.550 1.35 1.35 78. 72. 3.8 115. 73.6
1.250 1.09 1.09 77. 72. 3.0 115. 66.1
1.200 1.04 1.04 77. 72. 3.2 115. 64.8
1.250 1.09 1.09 76. 72. 3.2 115. 66.1
1.250 1.09 1.09 77. 72. 3.2 115. 66.1
1.000 .87 .87 78. 73. 3.2 114. 59.1
.850 .74 .74 77. 73. 2.5 116. 54.6
.750 .65 .65 78. 72. 2.5 116. 51.3
750 .65 .65 72. 72. 2.5 116. 51.3
1.000 .87 .87 77. 72. 2.5 115. 59.1
.900 .78 .78 78. 73. 2.5 116. 56.1
1.0E .900 .78 .78 77. 72. 2.5 11s. 56.1
1.08 1.350 1.17 1.17 70. 66. 3.5 110. 68.4
1.250 1.09 1.09 73. 68. 3.0 110. 65.8
1.100 .95 .95 72. 69, 3.0 110. 61.7
1.250 1.09 1.09 75. 70. 3.2 110. 65.8
1.100 .95 .95 75. 70. 3.2 110. 61.7
1.200 1.04 1.04 75. 70. 3.2 111. 64.5
.800 .69 .69 75. 70. 2.0 111. 52.7
1.050 .91 .91 76. 70. 3.0 111. 60.4
.850 .74 .74 75. 70. 2.5 111. 54.3
.850 .74 .74 75. 70. 2.5 111. 54.3
.800 .69 .69 75. 70. 2.0 112. 52.8



35.08 .750
35.08 .750
+750

.900

.750

.850

.800

1.350

1.150

1.250

1.350

1.250

1.08 1023.0 702.250 1.050

ORSAT
co2 .0
02 20.5
Cco .0
N 79.5

.65

.65
.78

.74
.69
1.17
1.00
1.09
1.17
1.09
.91

IMPINGER NO.

.65 74. 70.
.65 76. 70.
.65 74. 70.
.78 74. 70.
.65 74. 70.
.74 74. 70.
.69 72. 68.
1.17 72. 68.
1.00 70. 66.
1.09 74. 68.
1.17 68. 66.
1.09 70. 66.
.91 70. 66.

ABSORBED H20

CONTROL BOX CALIBRATIONS

FACTOR DATE

ORIFICE 1.535
METER 1.0515
PITOT 0.84

CONTROL BOX NO. 7

9-14-92
9-14-92

2.0 110.

2.0 110.

2.2 110.

2.5 110.

2.5 110.

2.5 110.

2.5 110.

3.8 110.

3.2 11l0.

3.5 110.

3.5 110.

3.0 110.

3.0 110.
12.8
1.0
.5
.0
6.8

LEAK CHECK

RATE IN.HG

INITIAL LT 0.02CFM

FINAL

= —53-
F-23-92.

PROBE NO. 5-4

0.005 CFM

NOZZLE NO.

5.0
4.0

11

51.0
51.0
51.0
55.9
51.0
$4.3
52.7
68.4
63.1
65.8
68.4
65.8
60.3



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 1920 PEC BAGHOUSE
CLR-1-1-1 10-21-92

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG...ovvuveenvnnnennns 29.50
B. AVG. DELTA H (IN H20)........... trererrcenaaaa .93
C. METER PRESSURE (IN. HG.)...vvuvennnn tertestesaan 29.57
D. STATIC PRESSURE (IN. H20) .e.vvveevn... ceecaaas .75
E. STATIC PRESSURE (IN. HG.)........... creesrsaene . 055
F. STACK PRESSURE (IN. HG.) (A+E)......... cessees 29.56
G. STACK DIAMETER (IN.)......... cseenase tesenesens 36.00
H. STACK AREA (SQ. PT.)eveurnennanennnn. N 7.07
NOZZLE DIAMETER...vcvveeucnnnss Y T T .1800
I. NOZZLE AREA (SQ. FT.)..... Chreststsiececacannn .000177
J. AVG. STACK TEMP (DEG. R.).uivevnnennnnnnnnnnns 572.4
K. AVG. METER TEMP (DEG. R.).vvvuvennocenonnn. cen 532.2
L. CONDENSATE VOL. (ML)..vuiveuunnnonnnns cererenaa 14.3
M. ABSORBED H20 (ML)....:vivenunnncnnn. vesesevenaa 6.8
N. TOTAL H20 (ML) eesnninniiieennoneensnnnssannens 21.1
O. METERED GAS (CP)....veuunnnnnnnen. ceteecneanns 37.458
P. GAS METER CORRECTION...... Sereectsseteecananns .9918
Q. CORRECTED METERED GAS (CF).uvveuveecnnnnnnnnnns 37.151
R. H20 GAS VOLUME (CF)} (0.00267N(K/C)..vuvuuuunnn. 1.014
S. TOTAL SAMPLED VOLUME (CF) (Q+R).:cvcvvuennnnn. 38.165
T. PERCENT H20 (L1O0OR/S).:vcucneunesevencenennenn. . 2.66
THEORETICAL MAXIMUM.............. cteeana cecane 9.31
PERCENT WATER USED...vuviveneonennnoenncnnenns 2.66
U. SCFD GAS SAMPLED (528*Q*C/(29.9%K))eueevenrns, 36.446
V. MOLECULAR WEIGHT OF STACK GAS
MOISTURE
ORSAT-DRY CORRECTION MOLECULAR WEIGHT
COMPONENT VOL.PCT./100 X (1-T/100) X WEIGHT = PER MOLE
coz2 .000 X «9734 X 44.0 - .00
co 000 X +9734 X 28.0 = .00
02 .205 X .9734 X 32.0 = 6.39
N2 «795 X 9734 X 28.2 = 21.82
H20 X T/100= .0266 X 18.0 = .48
MOLECULAR
WEIGHT OF
STACK GAS = 28.69
W. PITOT CORRECTION....csevuceronnnonnnnncennnanes .840
X. AVERAGE CORRECTED VELOCITY (FPS).cvveveovoconns 61.10

(85.49*W4SQRT( (J*DELTA P)/(V*F)}]
Y. AVG., FLOW RATE (CFM) (X*H#60) .. ..ovieenanannn 25913.
Z. STACK FLOW RATE (SCFM) (528*Y/JT*F/29.92)...... 23612.
STACK FLOW RATE (DRY) ..cuvtenverncnncennnnoenns 22984.
AA. SAMPLE TIME (SEC).cutviioocnnncocnneonnnsnnens 3600.
BB. PERCENT ISOKINETIC....0i0cuiererennnconconsnnss 105.71
(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 1920 PEC BAGHOUSE
CLR-1~-1-1 10-21-92

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

PARTICULATE . 00000 .00080 . 00000 .00600

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00110 .02050
PARTICULATE .02840
ALL MATIS. .02840
PARAMETER GR/SCFD LB/HR
PARTICULATE .00334 .65763

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
1920 PEC BAGHOUSE STACK B\-%

DATE: .¢ccev 10-21-92
CHARGE #: ...150-300185
TEST #: ..... CLR-1-2-1

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

PARTICULATE . 00289 .61626

2. STACK CONDITIONS

FLOW (ACFM) 28215.

(SCFM) 25417.
MOISTURE CONTENT (%) 2.24
STACK TEMPERATURE (F) 119.5

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 60.0
SCFD GAS SAMPLED 53.220
PERCENT ISOKINETIC \ 101.03



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 1920 PEC BAGHOUSE
CLR-1-2-1 10-21-92
METER
METER ORIFICE TEMP STACK CORRECTED

READING DELTA P DELTA H DEG F VACUUM TEMP VELOCITY

POINT TIME (DRY)CF IN.H20 REQ ACT IN OUT IN.HG. DEG FFT/SEC
35.0E 923.0 372.968 1.600 2.85 2.85 74. 68, 5.0 112. 74.5
1.600 2.85 2.85 77. 68. 5.0 114. 74.6
1.600 2.93 2.93 77. 69. 5.0 115. 74.7
1.600 2.93 2.93 77. 68. 5.0 118. 74.9
1.600 2.93 2.93 77. 69. 5.0 118. 74.9
1.300 2.37 2.37 76. 69. 4.0 118. 67.5
1.300 2.37 2.37 78. 70. 4.0 117. 67.5
1.200 2.19 2.19 76. 69. 4.0 118. 64.9
1.200 2.19 2.19 77. 70. 4.0 119. 64.9
1.200 2.19 2.19 76. 69. 4.0 117. 64.8
1.100 2.00 2.00 77. 70. 3.5 116. 62.0
1.0E 1.100 2.00 2.00 77. 70. 3.5 115. 61.9
1.0E 1.100 2.01 2.01 76. 71. 3.5 115. 61.9
1.100 2.01 2.01 77. 70. 3.5 116. 62.0
1.200 2.19 2.17 77. 71. 4.0 117. 64.8
1.200 2.19 2.19 78. 70. 4.0 118. 64.9
1.200 2.19 2.19 78. 71. 4.0 118. 64.9
1.200 2.19 2.19 78. 71. 4.0 118. 64.9
1.400 2.56 2.56 8l. 72. 4.5 121. 70.2
1.400 2.56 2.56 8l. 72. 4.5 121. 70.2
1.400 2.55 2.55 80. 72. 4.5 120. 70.2
1.700 3.10 3.10 B82. 72. 6.0 122. 77.5
1.600 2,91 2.91 82. 73. 5.0 124. 75.3
35.0E 1.300 2.37 2.37 82. 72. 4.0 123. 67.8
35.0E 1.300 2.37 2.37 8. 73. 4.0 122. 67.7
1.500 2.73 2.73 82. 73. 5.0 1213. 72.8
1.500 2.73 2.73 80. 73. 5.0 122. 72.8
1.500 2.73 2.73 81. 72. 5.0 122. 72.8
1.500 2.73 2.73 83. 74. 5.0 123. 72.8
1.300 2.37 2.37 82. 173. 4.0 124. 67.9
1.300 2.37 2.37 8l. 74. 4.0 122. 67.7
1.200 2.19 2.19 81l. 73. 4.0 122. 65.1
1.100 2.00 2.00 81. 74. 3.5 124. 62.4
1.100 2.00 2.00 81. 73. 3.5 123. 62.4
1.100 2.00 2.00 81. 73. 3.5 121. 62.3
1.0E 1.100 2.00 2.00 79. 73. 3.5 118. 62.1
35.08 1.100 2.00 2.00 75. 71. 4.0 120. 62.2
1.400 2.55 2.55 77. 70. 5.0 121. 70.2
1.200 2.18 2.18 77. 70. 4.0 120. 65.0
1.300 2.36 2.36 77. 69. 4.0 121. 67.7
1.300 2.36 2.36 77. 70. 4.0 122. 67.7
1.400 2.54 2.54 78. 69. 5.0 121. 70.2
1.000 1.81 1.81 77. 70. 3.5 119. 59.3
1.000 1.81 1.81 79. 71. 3.5 118. 59.2
1.100 2.00 2.00 7%. 71. 4.0 122. 62.3
1.100 2.00 2.00 78. 70. 4.0 118. 62.1
.900 1.63 1.63 77. 71. 3.0 117. 56.1



1.08 .900 1.63 1.63 75. 67. 3.0 115.
1.0S .900 1.63 1.63 76. 70. 3.0 114.
1.100 2.00 2.00 77. 69. 4.0 113.
1.100 2.00 21.00 77. 70. 4.0 115.
1.100 2.00 2.00 77. 71. 4.0 122.
1.100 2.00 2.00 76. 71. 4.0 122.
1.100 2.00 2.00 76. 71. 4.0 123.
1.300 2.36 2.36 77. 69. 4.0 124.
1.500 2.72 2.72 76. 70. 5.0 122.
1.500 2.72 2.72 76. 69. 5.0 121.
1.200 2.18 2.18 72. 67. 4.0 121.
1.500 2.72 2.72 74. 66, 5.0 122.
35.0S 1023.0 427.659 1.200 2.18 2.18 73. 67. 4.0 120.
ORSAT
co2 .0 IMPINGER NO. 1 12.2
02 20.5 2 2.3
co .0 3 1.2
N 79.5 4 .0
ABSORBED H20 10.2
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.618 5-5-92 INITIAL LT 0.02CFM 5.0
METER 0.991S§ 5=5-92 FINAL 0.005 CFM 6.0
PITOT 0.84 §-1-92
CONTROL BOX NO. 3 PROBE NO. 5~1 NOZZLE NO. 54

56.0
56.0
61.8
61.9
62.3
62.3
62.4
67.9
72.8
72.7
65.0
72.8
65.0



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 1920 PEC BAGHOUSE
CLR-1-2-1 10-21-92

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG.....ccccecvse coesns
B. AVG. DELTA H (IN H20)..... seersmeiretassranans
C. METER PRESSURE (IN. HG.)....cuevenvn ceseasesnnas
D. STATIC PRESSURE (IN. H20)....cccccvevens veeean
E. STATIC PRESSURE (IN. HG.)...ce0vnn ceecnssennan
F. STACK PRESSURE (IN. HG.) (A+E).......... ceevus
G. STACK DIAMETER (IN.)...,...... Cessesccscvsenaan

H. STACK AREA (SQ. FT.)ececcasecresonsecccrsannnsns
NOZZLE DIAMETER. .ccccocsossasscssosscassaoncas

I. NOZZLE AREA (SQ. FT.}...... sevsenne eessvaraas
J. AVG. STACK TEMP (DEG. R.).cicccevcvrcnsnncnes .
K. AVG. METER TEMP (DEG. R.)..ccecv.e cessees vreee
L. CONDENSATE VOL. (ML)........ esenecssennsssses
M. ABSORBED H20 (ML)....... ereseersasessescnasesn
N TOTAL H20 (ML) .vcecvresonsccane treeceasascnans
o METERED GAS (CF).ccveraveres sesesssesnsennnene
P. GAS METER CORRECTION.....:cccoccroreoscscanancs
Q. CORRECTED METERED GAS (CF)......... crsesesana
R. H20 GAS VOLUME (CF) (0.00267N(K/C).....0occccu:
S. TOTAL SAMPLED VOLUME (CF) (Q+R).....c.vevueres
T PERCENT H20 (1OOR/S)..... .....................
THEORETICAL MAXIMUM......c00c.. teasseanesensns
PERCENT WATER USED....ccvesavssvssnsasoavasanes
U. SCFD GAS SAMPLED (528*Q*C/(29 9*K)) ceease
v. MOLECULAR WEIGHT OF STACK GAS
MOISTURE
ORSAT-DRY CORRECTION MOLECULAR
COMPONENT VOL.PCT./100 X (1-T/100) X WEIGHT =
co2 .000 X 9776 X 44.0 =
co .000 X .9776 X 28.0 =
02 .205 X .9776 X 32.0 =
N2 .795 X .9776 X 28.2 =
H20 X T/100= .0224 X 18.0 =
MOLECULAR
WEIGHT OF
STACK GAS
W. PITOT CORRECTION...:eveececscsoncsn cescecseersaan

X. AVERAGE CORRECTED VELOCITY (FPS)...ccecceccccnn
(85.49*WASQRT{ (T*DELTA P)/(V*F)}]
Y. AVG. FLOW RATE (CFM) (X*H*60) .o cavrcsocasaanse
Z. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)......
STACK FLOW RATE (DRY)}...cocveareessccnccancascs
AA. SAMPLE TIME (SEC)...ccv..n. steerscasssseransan
BB. PERCENT ISOKINETIC....cei0ccceccossnscsssnvocs
(T*#100%U#29,.92) / (528*X*AA*I*F* (1-T/100))

29.50

29 69
1.10
.081

29.58

36.00
7.07

.2140

.000250

579.5
534.3

10.2
25.9
54.691
.9915
54.226
1.244
55.470
2.24
11.34
2.24
53.220

WEIGHT
PER MOLE

.00
.00
6.41
21.92
.40

28.73

.840
66.53

28215.
25417.
24846.

3600.
101.03



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA 1920 PEC BAGHOUSE
CLR-1-2-1 10-21-92

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

PARTICULATE .00000 .00380 .00000 .00610

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00010 .02390
PARTICULATE .03390
ALL MATLS. .03390
PARAMETER GR/SCFD LB/HR
PARTICULATE .00289 .61626

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
1920 PEC BAGHOUSE STACK $i-3

DATE: ..ccose 10-21-92
CHARGE #: ...150-300185
TEST #: ....- CLR-1-3-1

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

PARTICULATE .00281 .58636

_.-——.._——__-—--_—_—-———-——-—---—----——-—-——-—————-———-----—----_—-——————-

2. STACK CONDITIONS

FLOW (ACFM) 27282,

(SCFM) 24936.
MOISTURE CONTENT (%) 2.46
STACK TEMPERATURE (F) 111.3

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 60.0
SCFD GAS SAMPLED 41.611
PERCENT ISOKINETIC 114.06



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 1920 PEC BAGHOUSE
CLR-1-3-1 10-21-92
- METER
METER ORIFICE TEMP STACK CORRECTED
READING DELTA P DELTA H DEG F VACUUM TEMP VELOCITY

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

35.0E 923.0 513.926 1.000 .96 .96 68. 64. 4.0 111. 58.9
1.100 1.05 1.05 6%. 65, 4.0 112. 61.8

1.600 1.53 1.53 71. 66. 5.5 108. 74.3

1.400 1.34 1.34 71. 65. 4.5 109. 69.5

1.200 1.15 1.15 69. 65, 4.5 112. 64.5

1.200 1.15 1.15 68. 65. 4.5 112. 64.5

1.200 1.15 1.15 70. 65. 4.5 110. 64.4

1.300 1.30 1.30 69. 66. 4.5 110. 67.1

1.200 1.20 1.20 69. 65. 4.5 113. 64.6

1.100 1.10 1.10 68. 65. 4.0 111. 61.7

1.100 1.10 1.10 68. 65. 4.0 112. 6l1l.8

1.0E 1.000 1.00 1.00 68. 65. 3.5 110. 58.8
35.0E 1.600 1.60 1.60 69%. 65. 5.0 108. 74.3
1.300 1.30 1.30 70. 65. 4.5 110. 67.1

1.400 1.40 1.40 69. 65. 4.5 110. €9.6

1.300 1.30 1.30 69. 66. 4.5 110. 67.1

1.300 1.30 1.30 71. 66. 4.5 113. 67.2

1.200 1.20 1.20 70. 66. 4.0 110. 64.4

1.200 1.20 1.20 70. 67. 4.0 113. 64.6

1.200 1.20 1.20 72. 67. 4.0 il2. 64.5

1.100 1.10 1.10 71. 67. 3.5 112. 61.8

1.000 1.00 1.00 71. 6&7. 3.5 112. 58.9

1.000 1.00 1.00 72. 67. 3.5 115. 59.1

1.0E 1.000 1.00 1.00 71. 67. 3.5 113. 59.0
35.0E 1.100 1.10 1.10 72. 67. 3.5 112. 61.8
1.200 1.20 1.20 72. 68. 4.0 113. 64.6

1.500 1.50 1.50 74. 67. 5.0 110. 72.0

1.300 1.30 1.30 72. 68. 4.5 ii2. 67.2

1.300 1.30 1.30 72. 68. 4.5 110. 67.1

1.100 1.10 1.10 72. 68. 3.5 114. 61.9

1.200 1.20 1.20 73. 68. 4.0 112. 64.5

1.300 1.30 1.30 72. 68. 4.5 114. 67.3

1.200 1.20 1.20 74. 68. 4.0 113. 64.6

1.100 1.10 1.10 72. 68. 4.0 116. 62.0

1.000 1.00 1.00 72. 67. 4.0 114. 59.0

1.0E 1.200 1.20 1.20 72. 68. 4.0 114. 64.7
35.08 1.200 1.20 1.20 66. 65. 4.5 113. 64.6
1.300 1.30 1.30 67. 64. 4.5 109. 67.0

1.500 1.50 1.50 67. 64. 5.0 108. 71.9

1.400 1.40 1.40 69. 64. 5.0 110. 69.6

1.200 1.20 1.20 69. 64. 4.5 112. 64.5

1.200 1.20 1.20 69. 65. 4.5 111. 64.5

1.000 1.00 1.00 70. 65. 4.0 111. 58.9

1.100 1.10 1.10 70. 65. 4.0 111. 61.7

1.100 1.10 1.10 69. 65. 4.0 111. 61.7

1.200 1.20 1.20 69. 65. 4.5 110. 64.4

1.000 1.00 1.00 70. 65. 4.0 111. 58.9



1.08 1.000
1.08 .900
1.000
1.100
1.100
1.200
1.100
1.100
1.300
1.400
1.300
1.300
35.08 1023.0 554.717 1.400

ORSA
Co2 .
02 20.
co .
N 79.

1.00

.90
1.00
1l.10
l.10
1.20
1.10
1.10
1.30
1.40
1.30
1.30
1.40

T
0
5
0
5

1.00 ss6.

.90 §67.
1.00 67.
1.10 68.
1.10 69.
1.20 69.
1.00 66.
1.10 e6s6.
1.30 65.
1.40 66.
1.30 64.
1.30 64.
1.40 65.

IMPINGER NO.

63,
63.
64.
64.
64.
64.
64.
63.
62.
62.
61.
61.
61.

ABSORBED H20

CONTROL BOX CALIBRATIONS

ORIFICE 1.768
METER 1.0295
PITOT 0.84

CONTROL BOX NO. 1

DATE

10-15

-92

10-15-92
3I3-92

PROBE NO.

4.0 109.

3.0 108,

3.5 109.

4.0 109.

4.0 110.

4.0 112.

4.0 111.

4.0 112.

4.5 111.

4.5 113.

4.5 110.

4.5 112.

4.5 111.
13.2
1.1
-4
.0
7.6

LEAK CHECK

INITIAL LT 0.02CFM

FINAL

5-3

0.018 CFM

NOZZLE NoO.

34

58.8
55.7
58.8
61.6
61.7
64.5
61.7
61.8
67.1
69.8
67.1
67.2
69.7



COMPONENT

W.
X.

Y. AVG. FLOW RATE (CFM)
STACK FLOW RATE (SCFM)

z.

AA.
BB.

PITOT CORRECTION.. .
AVERAGE CORRECTED VELOCITY (FPS)...coecocecccces

KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA 1920 PEC BAGHOUSE
CLR=-1-3-1 10-21-92

. STACK SAMPLING CALCULATIONS
BAROMETRIC PRESSURE IN. HG.....svccccceccncves
AVG. DELTA H (IN H20)....
METER PRESSURE (IN. HG.)
STATIC PRESSURE (IN. H20).
STATIC PRESSURE (IN. HG.)
STACK PRESSURE (IN. HG.) (A+E)..
STACK DIAMETER (IN.)..
STACK AREA (5Q. FT.)...
NOZZLE DIAMETER....ccccc.e
NOZZLE AREA (5Q. FT.).....ss
AVG. STACK TEMP (DEG. R.)
AVG. METER TEMP (DEG. R.)..
CONDENSATE VOL. (ML)
ABSORBED H20 (ML)
TOTAL H20 (ML)
METERED GAS (CF)...
GAS METER CORRECTION....... .
CORRECTED METERED GAS (CF)......
H20 GAS VOLUME (CF) (0.00267N(K/C)....cccvvvens
TOTAL SAMPLED VOLUME (CF) (Q+R)..
PERCENT H20 (100R/S).
THEORETICAL MAXIMUM......
PERCENT WATER USED.......¢.
SCFD GAS SAMPLED (528%*Q*C/ (29.9*K)) ....

.....
........
.........
.......
.......
....... seeenreecsen
......
..............
..............
.............
.....................
.......
.....................
........
...............

MOLECULAR WEIGHT OF STACK GAS

MOISTURE
ORSAT-DRY CORRECTION MOLECULAR

VOL.PCT./100 X (1-T/100) X WEIGHT
. 000 X .9754 X 44.0
.000 X .9754 X 28.0
.205 X .9754 X 32.0
.795 X .9754 X 28.2

X T/100= .0246 X 18.0

MOLECULAR

WEIGHT OF

STACK GAS

)
(85.49%W*SQRT{ (J*DELTA P)/ (V*F)})
(X*H*60
(528%Y/I¥F/29.92) «eeveo

sev s s ee e b

TACK FLOW RATE (DRY)..
SAMPLE TIME (SEC)......
PERCENT ISOKINETIC.....

sessesacsssve s bl

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

22.3
40.791
1.0295
41.994

1.061
43.055

2.46

9.04

2.46
41.611

WEIGHT
PER MOLE

.00
.00
6.40
21.87
.44

= 28.71

.840
64.33

27282.
24936.
24322.

3600.
114.06



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA 1920 PEC BAGHOUSE
CLR-1-3-1 10-21-92

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

PARTICULATE . 00000 .00050 . 00000 .00630

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP.(G) IN IMP. (G)
PARTICULATE .00080 .02580
PARTICULATE .03340
ALL MATLS. .03340
PARAMETER GR/SCFD LB/HR
PARTICULATE .00281 .58636

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
1920 PEC BAGHOUSE STACK L-4

DATE: ....... 10-21-92
CHARGE #: ...150-300185
TEST #: .....CLR-1-4-1

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

PARTICULATE .00364 .76378

2. STACK CONDITIONS

FLOW (ACFM) 27594.

(SCFM) 24938.
MOISTURE CONTENT (%) 1.87
STACK TEMPERATURE (F) 117.8

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 60.0
SCFD GAS SAMPLED 57.520
PERCENT ISOKINETIC 110.86



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 1920 PEC BAGHOUSE
CLR-1-4-1 10-21-92
: METER
METER ORIFICE TEMP STACK CORRECTED
READING DELTA P DELTA H DEG F VACUUM TEMP VELOCITY
POINT TIME (DRY)CF 1IN.H20 REQ ACT IN oUT IN.HG. DEG FFT/SEC
1.0E 923.0 300.175 1.000 1.89 1.90 66. 65. 6.5 117. 59.1
1.100 2.08 2.10 69. 66. 7.0 118. 62.1
1.100 2.08 2.10 67. 66. 7.0 118. 62.1
1.400 2.65 2.65 66. 65. 8.0 118. 70.0
1.400 2.65 2.65 67, 66. 8.5 119. 70.1
1.200 2.33 2.35 66. 65, 7.0 116. 64.7
1.200 2.33 2.35 68. 67. 7.0 119. 64.9
1.000 1.94 1.95 66. 66. 6.5 119. 59.2
1.200 2.33 2.35 66. 66, 7.5 119. 64.9
1.300 2.55 2.55 65. 65. 8.0 116. 67.3
1.200 2.33 2.35 67. 66. 6.5 114. 64.6
35.0E 1.000 1.84 1.95 67. 66. 6.0 107. 58.6
1.0E 1.000 1.94 1.95 65. 64. 6.5 124. 59.5
1.400 2.70 2,70 67. 66. 8.5 119. 70.1
1.300 2.52 2.50 68. 65. 8.0 118. 67.
1.300 2.52 2.50 66. 66. 8.0 117. 67.4
1.300 2.52 2.50 67. 67. 8.0 120. 67.6
1.300 2.52 2.50 67. 65. 8.0 117. 67.4
1.200 2.33 2.35 69. 68. 8.0 118. 64.8
1.200 2.33 2.35 68. 67. 8.0 121. 65.0
1.300 2.52 2.50 66. 67. 8.0 122. 67.7
1.200 2.33 2.35 67. 66. 7.5 117. 64.8
1.100 2.13 2.15 68. 67. 7.5 117. 62.0
35.0E 1.100 2.13 2.15 68. 68. 7.0 113. 61.8
1.0E 1.100 2.13 2.15 68, 66, 7.0 115. 61.9
1.200 2.33 2.35 68. 66, 7.5 117. 64.8
1.200 2.33 2.35 67. 67. 8.0 118. 64.8
1.200 2.33 2.35 68, 67. 7.5 122. 65.0
1.300 2.52 2.50 68. 68. 8.0 122. 67.7
1.200 2.33 2.35 69. 68. 7.5 120. 64.9
1.100 2.13 2.15 68. 67. 7.0 118. 62.1
1.000 1.94 1.95 70. 68. 6.5 121. 59.3
1.400 2.72 2.70 67. 66. 9.0 122. 70.2
1.300 2.52 2.50 68. 67. 8.0 122, 67.7
1.100 2.13 2.15 70. 69. 7.0 120. 62.2
35.0E 1.100 2.13 2.15 68, 69. 7.0 121. 62.
1.08 1.100 2.13 2.15 67. 66, 7.0 92. 60.6
1.200 2.33 2.35 66. 67. 7.5 113, 64.5
1.200 2.33 2.35 67. 65. 8.0 116. 64.7
1.200 2.33 2.35 67. 67. 8.0 114. 64.6
1.000 1.94 1.95 68. 67. 6.5 120. 59.3
1.000 1.94 1.98 67. 67. 6.5 120. 59.3
1.300 2.52 2.50 66. 65. 8.5 11s. 67.3
1.400 2.72 2.70 65. 64. 9.0 118. 70.0
1.500 2.91 2.90 66. 65. 10.0 118. 72.5
1.400 2.72 2.70 67. 67. 9.0 118. 70.0
1.300 2,52 2.50 67. 66. 8.5 121. 67.6



35.08 1.300
1.08 1.100
1.200

1.200

1.100

1.100

1.100

1.300

1.400

1.400

1.400

1.400

35.0S 1023.0 359.645 1.200

ORSAT
Co2 .0
02 20.5
co .0
N 79.5

2.52
2.13
2.33
2.33
2.13
2.13
2.13
2.52
2.72
2.72
2.72
2.72
2.33

CONTROL BOX CALIBRATIONS

ORIFICE 1.756
METER 0.9721
PITOT 0.84

CONTROL BOX NO. t4

2.50 66. 65, 8.0 11s.
2.15 67. 63. 7.0 111.
2.35 66. 64. 7.5 115.
2.35 67. 66. 8.0 119.
2.15 68. 68. 7.0 122.
2.15 68. 68. 7.0 122.
2.15 66. 66. 7.0 121.
2.50 69. 67. 8.5 121.
2.70 68. 66. 9.0 120.
2.70 66. 66. 9.0 119.
2.70 67. 65. 9.0 118.
2.70 65. 64. 9.0 117.
2.35 65. 64. 8.0 118.
IMPINGER NO. 1 9.9
2 1.8
3 .6
4 .0
ABSORBED H20 10.9
LEAK CHECK
RATE IN.HG
INITIAL 0.010 CFM 5.0
FINAL 0.018 CFM 9.0
PROBE NO. 5-5 NOZZLE NO. 45

67.3
61.7
64.6
64.9
62.3
62.3
62.2
67.6
70.1
70.1
70.0
69.9
64.8



KEYSTONE ENVIRONMENTAL RESOURCES, INC.

AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 1920 PEC BAGHOUSE

CLR-1-4-1 10-21-92

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG....occerecnanss cees
B. AVG. DELTA H (IN H20)....cceeconn R ..
C. METER PRESSURE (IN. HG.)....... Ceeesnenas cees
D. STATIC PRESSURE (IN. H20)........ I U
E. STATIC PRESSURE (IN. HG.)..ocvcsseronanoonaces
F. STACK PRESSURE (IN. HG.) (A+E)....cvocnens ceee
G. STACK DIAMETER (IN.).ceeoosocoosananconcosnens
H. STACK AREA (S5Q. FT.).sececscssnoananasasoccnns
NOZZLE DIAMETER. ...cssesocennssoossanaasssnss
I. NOZZLE AREA (SQ. FT.)eeesoaveccocooonooascenss
J. AVG. STACK TEMP (DEG. R.).ceseacanvoccnce cees
K. AVG. METER TEMP (DEG. R.).c:seuncacanss ceeenes
L. CONDENSATE VOL. (ML).....  eeseeasernananens
M. ABSORBED H20 (ML) .:ceeeornsoaonnnonnonsssssans
N. TOTAL H20 (ML) .oosresoanessoosssnananssosccons
O. METERED GAS (CF).vccenveencasnons e eieeeaeeaen
P. GAS METER CORRECTION......ccon- Cereenenesaeas
Q. CORRECTED METERED GAS (CF)........ Cerneees
R. H20 GAS VOLUME (CF) (O. 00267N (K/C) wnvnonnaennns
S. TOTAL SAMPLED VOLUME (CF) (Q+R) J N
T. PERCENT H20 (100R/S)..... Ceeneareenes N
THEORETICAL MAXIMUM..... Cerianns Ceereeneanaes
PERCENT WATER USED....voooevoscasans Ceaeaanes
U. SCFD GAS SAMPLED (528*Q*C/(29 ORK))eerancanns
v. MOLECULAR WEIGHT OF STACK GAS
MOISTURE
ORSAT-DRY CORRECTION MOLECULAR
COMPONENT VOL.PCT./100 X  (1-T/100) X WEIGHT
co2 .000 X .9813 X 44.0
co .000 X .9813 X 28.0
02 .205 X .9813 X 32.0
N2 .795 X .9813 X 28.2
H20 X T/100= .0187 X 18.0
MOLECULAR
WEIGHT OF
STACK GAS
W. PITOT CORRECTION....crveevecsessnanseccns R
X. AVERAGE CORRECTED VELOCITY (FPS)eeevscnrasnsees
[85.49*WHSQRT{ (J*DELTA P)/(V*F)))
Y. AVG. FLOW RATE (CFM)  (X*H¥60)...cccoanvececes
7. STACK FLOW RATE (SCFM) (528%Y/J*F/29.92)...
STACK FLOW RATE (DRY)..crvecsonooences ceeaeaes .
AA. SAMPLE TIME (SEC)...ccovesvnessscs feaeeaasens
BB. PERCENT ISOKINETIC.....cccovvoascetssascncsss

(T*100*U*29. 92)/(528*X*AA*I*F*(1-T/100))

29.50
2.35
29.67
1.20
.088
29.59
36.00
7.07
.2140
.000250
577.8
526.6
12.3
10.9
23.2
59.470
.9721
57.811
1.099
58.910
1.87
11.03
1.87
57.520

WEIGHT
PER MOLE

.00
.00
6.44
22.00
.34

= 28.77

.840
65.06

27594.
24938.
24472.

3600.
110.86



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA 1920 PEC BAGHOUSE

CLR-1-4-1 10-21-92
CYCLONE MATL.ON INSOL.MATL. SOL.MATL.
PARAMETER WT. (G) FILTER(G) IN PROBE(G) IN PROBE(G)
PARTICULATE .00000 . 00070 .00000 01260
INSOL.MATL. SOLUBLE MATL.
PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00030 .01460
PARTICULATE .02820
ALL MATLS. .02820
PARAMETER GR/SCFD LB/HR
PARTICULATE .00364 .76378

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
1920 PEC BAGHOUSE STACK 1-1

..... .+10~22-92
CHARGE #: ...150-300185
TEST #: ...so CLR-1-1-2
1. EMISSION RESULTS
PARAMETER GR/SCFD LB/HR
PARTICULATE .00169 33204
2. STACK CONDITIONS
FLOW (ACFM) 25322.
(SCFM) 23331.
MOISTURE CONTENT (%) 1.78
STACK TEMPERATURE (F) 112.6
3. SAMPLING CONDITIONS
SAMPLE TIME (MIN.) 60.0
SCFD GAS SAMPLED 36.440
PERCENT ISOKINETIC

106.01



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 1920 PEC BAGHOUSE
CLR-1~1-2 10-22-92

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 OuUT IN.HG. DEG FFT/SEC

35.058 826.0 703.873 .750 .64 .64 56. 48, 3.0 102. 50.3
1l.250 1.06 1.06 56. 50. 3.0 102. 64.9

1.050 .89 .89 58. 50. 2.5 102. 59.5

1.000 .85 .85 57. B52. 2.8 104. 58.1

1.000 .85 .85 87. 52. 2.8 104. 58.1

1.000 .85 .85 58. 52. 2.8 105. 58.2

1.000 .85 .85 58. 53. 3.0 105. 58.2

.800 .68 .68 62. 54. 2.4 105. 52.0

.800 .68 .68 58, 54. 2.5 102. 51.9

.750 .64 .64 58. 54, 2.0 100. 50.2

.750 .64 .64 58. 55, 2.2 100. 50.2

1.08 .950 .81 .81 58. 55. 3.0 105. 56.7
1.08 .750 .64 .64 60. 58. 2.5 111. 50.7
.750 .64 .64 64. 58. 2.5 115. 50.8

.750 .64 .64 64. 60. 2.5 115. 50.8

1.000 .85 .85 62. 61. 3.0 115. 58.7

.900 .77 .77 68. 62. 3.0 11s6. 55.7

.800 .68 .68 66. 62. 2.8 115. 52.5

1.100 .94 .94 67. 62. 3.5 114. 61.5

1.250 1.00 1.00 66. 63. 3.5 115. 65.6

1.200 1.02 1.02 65. 64. 3.2 115. 64.3

1.100 .94 .94 68. 64. 3.0 115. 61.6

1.150 .98 .98 68. 64. 3.0 116. 63.0

35.08 1.050 .89 .89 66. 64. 3.0 115. 60.1
35.08 1.200 1.02 1.02 68. 64. 3.5 115. 64.3
1.250 1.06 1.06 66. 64. 3.5 115. 65.6

1.250 1.06 1.06 64. 60, 3.5 114. 65.6

1.100 .94 .94 64. 60. 3.5 115. 6l1.6

1.350 1.1 1.15 67. 62, 3.5 116. 68.3

.800 .68 .68 65. 60. 2.2 115. 52.5

.850 .72 .72 64. 60, 2.5 114. 54.1

.900 77 .77 62. 60. 2.5 113. 55.6

.800 .68 .68 66. 60. 2.5 114. 52.5

.750 .64 .64 64. 60. 2.5 115. 50.8

.850 .72 .72 64. 60. 2.5 114. 54.1

1.08 .900 .77 .77 66. 62. 2.5 115. 55.7
35.0E 1.350 1.15 1.15 70. 64. 3.5 115. 68.2
1.350 1.15 1.15 66. 62. 3.5 115. 68.2

1.700 1.44 1.44 70. 64. 4.0 113. 76.4

1.300 1.11 1.11 70. 65. 3.5 113. 66.8

1.350 1.15 1.15 69. 65. 3.5 115. 68.2

1.350 1.15 1.15 68. 66. 3.5 116. 68.3

1.000 .85 .85 68. 65. 2.8 114. 58.6

.850 72 .72 70. 65. 2.5 117. 54.2



1.200 1.02 1.02 70. 66, 3.4 11s.
.900 77 .77 72, 67. 2.5 117.
1.000 .85 .85 73. 68. 3.0 118.
1.250 1.06 1.06 70. 66, 3.5 116.
1.000 .85 .85 72. 66, 3.0 112.
.900 .77 .77 71. 65, 2.5 116.
.850 72 .72 70. 65. 2.5 117.
1.000 .85 .85 70. 65. 3.0 115.
. 900 .77 .77 72. 66. 2.5 116.
.900 .77 .77 71. 66.- 3.0 1186.
1.100 .94 .94 72. 67. 3.2 116.
1.400 1.19 1.19 72. 67. 3.5 117.
1.350 1.15 1.15 74. 69. 3.4 11s.
1.250 1.06 1.06 72. 70. 3.5 110.
1.600 1.36 1.36 75. 71. 3.8 11s6.
35.0E 926.0 740.313 1.300 1.11 1.11 75. 70. 3.5 115.
ORSAT
Co2 .0 IMPINGER NO. 1 6.7
02 20.5 2 .7
co .0 3 .1
N 79.5 4 .0
ABSORBED H20 6.5
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.535 9-14-92 INITIAL 0.012 CFM 5.0
METER 1.0515 9-14-92 FINAL 0.005 CFM 5.0
PITOT 0.84 7-27-92
CONTROL BOX NO. 7 PROBE NOZZLE NO. 11

NO. 5-4

66.9



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA

1920 PEC BAGHOUSE

CLR-1-1-2 10-22-92

STACK SAMPLING CALCULATIONS

BAROMETRIC PRESSURE IN. HG.......
AVG. DELTA H (IN H20)...c0c00eesn

METER PRESSURE (IN. HG.):.civovesnnocssccancsns

STATIC PRESSURE (IN. H20).....
STATIC PRESSURE (IN. HG.)....c...
STACK PRESSURE (IN. HG.) (A+E)...

STACK DIAMETER (IN.)...cvcovienccacss cevevsran

STACK AREA (SQ. FT.)..cccivcnnnnens

NOZZLE DIAMETER. .. .coconcavsonnssaccansannse cevee
NOZZLE AREA (SQ. FT.).coeceveonsvesrsaroasnsoneann
AVG. STACK TEMP (DEG. R.).ccuvvecsenns ceseeae .
AVG. METER TEMP (DEG. R.).:cvesncncrocess ceeen
CONDENSATE VOL. (ML)..c.covceovons
ABSORBED H20 (ML)...c.ccvesee coeven

TOTAL H20 (ML) ..vetevcecoscncscnsens

METERED GAS (CF)evcsecvarectscncsnnnsnsas cedee
GAS METER CORRECTION.....cvvassosnaccnnnnns .o

CORRECTED METERED GAS (CF).......

H20 GAS VOLUME (CF) (O. 00267N(K/C)

TOTAL SAMPLED VOLUME (CF) (Q+R)..

PERCENT H20 (100R/S):cccccssanss tessecscssanas
THEORETICAL MAXIMUM. .. ccooeccsetconsrsaccoaanss
PERCENT WATER USED....cccoscsoeveanscoccccanse
SCFD GAS SAMPLED (528#*Q*C/(29.9%K))..... cesene

MOLECULAR WEIGHT OF STACK GAS

MOISTURE
ORSAT-DRY CORRECTION MOLECULAR
COMPONENT VOL.PCT./100 X (1-T/100) X WEIGHT
.000 X .9822 X 44.0
000 X .9822 X 28.0
. 205 X .9822 X 32.0
. 795 X .9822 X 28.2
X T/100= .0178 X 18.0
MOLECULAR
WEIGHT OF
STACK GAS
PITOT CORRECTION. s cscevssosocccaaccans ceserscae

W.
X.

Y.
z.

AA.
BB.

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

AVG, FLOW RATE (CFM) (X*H*60) covseasecrncacas

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

STACK FLOW RATE (DRY):ccosocoensssosccnccaneane

SAMPLE TIME (SEC).ccccccccncscnons

PERCENT ISOKINETIC.......oc0c0e0s

seensos s s

e e s

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

.1800
. 000177
572.6
523.8
7.5
6.5
14.0
36.440
.9918
36.141
.655
36.796
1.78
9.47
1.78
36.440

WEIGHT

" PER MOLE

.00
.00
6.44
22.02
.32

= 28.78

.840
$9.70

25322.
23331.
22916.

3600.
106.01



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AJIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA 1920 PEC BAGHOUSE
CLR~-1-1-2 10-22-92

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

PARTICULATE .00000 .00230 .00000 .00170

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP.(G) IN IMP. (G)
PARTICULATE . 00000 .00710
PARTICULATE .01110
ALL MATLS. .01110
PARAMETER GR/SCFD LB/HR
PARTICULATE .00169 .33204

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



KEYSTONE ENVIRONMENTAL RESOURCES

AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA
1920 PEC BAGHOUSE STACK & !-%

DATE: ....... 10-22~92
CHARGE #: ...150-300185
TEST #: .....CLR-1-2-2

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR
PARTICULATE .00123 .25859

2. STACK CONDITICNS

FLOW (ACFM) 26891.
25060.
MOISTURE CONTENT (%) 1.89
STACK TEMPERATURE (F) 106.7

3. SAMPLING CONDITIONS
SAMPLE TIME (MIN.) 60.0
SCFD GAS SAMPLED 50.201

PERCENT ISOKINETIC 96.30



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA 1320 PEC BAGHOUSE
CLR~1-2-2 10-22-92
: METER
METER ORIFICE TEMP STACK CORRECTED
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

35.0S 826.0 427.986 1.300 2.31 2.31 53, 47. 12.5 96. 65.8
1.300 2.31 2.31 55. 48. 12.0 96. 65.8
1.300 2.35 2.35 58. 48. 10.5 95. 65.7
1.400 2.53 2.53 58. 49. 12.0 929. 68.5
1.300 2.35 2.35 59. 50. 10.5 97. 65.8
1.500 2.71 2.71 59. 51. 13.0 99. 70.9
1.000 1.81 1.81 61. 51. 8.0 98. 57.8
1.000 1.81 1.81 +61. 52, 8.0 98. 57.8
1.000 1.81 1.81 62. 53. 8.0 99. 57.9
1.200 2.17 2.17 63. 54. 9.0 96. €3.2
1.100 1.99 1.99 65. 55, 8.5 29. 60.7
1.08 1.100 1.99 1.99 66. 55, 9.0 100. 60.7
1.08 1.000 1.81 1.81 66. 57, 8.0 97. 57.7
. 1.000 1.81 1.81 67. 58. 8.0 96. 57.7
1.000 1.81 1.81 e68. 59, 8.0 95. 57.6

1.100 1.99 1.99 69. 60. 8.5 107. 61.
1.100 1.98 1.98 70. 61. 8.5 107. 61.1
1.100 1.98 1.98 71. 63, 8.5 108. 6l.2
1.400 2.52 2.52 71. 6e62. 10.5 112. 69.2
1.300 2.34 2.34 72. 64. 10.0 111. 66.7
1.400 2.52 2.52 73. 63, 11.0 113. 69.3
1.400 2.52 2.52 72. 64. 11.0 111. 69.2
1.300 2.34 2.34 74. 64. 10.0 112. 66.7

35.08 1.000 1.80 1.80 73. 65. 8.0 109. 58.
35.08 1.300 2.34 2.34 74. 65. 10.0 110. 66.6
1.200 2.16 2.16 73. 66. 9.5 1lo0. 64.0
1.400 2.52 2.52 72. 65. 1l.0 110. 69.1
1.400 2.52 2.52 72. e65. 9.0 108. 69.0
1.400 2.52 2.52 73. 65. 9.0 110. 69.1
1.400 2.52 2.52 73. 66. 9.0 109. 69.1
1.200 2.16 2.16 72. 65. 7.5 109. 63.9
1.100 1.98 1.98 72. 66. 7.0 108. 6l1.2
1.100 1.98 1.98 72, 6S. 7.0 107. 61.1
1.100 1.98 1.98 74. 65. 7.0 107. 6l.1
1.000 1.80 1.80 73. 64. 6.0 104. 58.1
l1.08 1.000 1.80 1.80 72. 65. 6.0 102. 58.0
35.0E 1.500 2.69 2.69 75. 64. 9.0 110. 71.5
1.500 2,69 2.69 75. 66. 9.0 111. 71.6
1.500 2.69 2.69 76. 65. 9.0 110. 71.5

1.400 2.56 2.56 77. &67. 9.0 1lo0. 69.
1.400 2.56 2.56 78. 67. 9.0 113. 69.3
1.300 2.38 2.38 78. 68, 8.0 114. 66.8
1.200 2.22 2.22 78. 68. 7.5 114. 64.2
1.300 2.40 2.40 79. 70. 8.0 l1z2. 66.7
1.200 2.22 2.22 79. 70. 7.5 109. 63.9
.800 1.48 1.48 77. 71. 5.0 106. 52.1
.800 1.48 1.48 78. 70, 5.0 105. 52.0



35.0E

.800 1.48 1.48 79. 71. 5.0 104. 52.0
.800 1.48 1.48 78. 69. 5.0 104. 52.0
.800 1.48 1.48 77. 71. 5.0 106. 52.1
.800 1.48 1.48 77. 69. 5.0 107. 52.1
1.000 1.85 1.85 78. 69. 6.0 109. 58.4
1.300 2.40 2.40 79. 71. 8.0 115. 66.9
1.200 2.22 2.22 80. 70. 7.5 116. 64.3
1.200 2.22 2.22 79. 71. 7.5 115. 64.3
1.200 2.22 2.22 179. 70. 7.5 113. 64.2
1.300 2.40 2.40 79. 72. 8.0 114. 66.8
1.400 2.59 2.59 80. 71. 9.0 110. 69.1
1.200 2.22 2.22 82. 73. 7.5 117. 64.4
926.0 478.425 1.500 2.77 2.77 93. 73. 9.5 116. 71.9
ORSAT
co2 .0 IMPINGER NO. 1 8.4
02 20.5 2 1.8
co .0 3 .4
N 79.5 4 .0
ABSORBED H20 9.9
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.618 5-5-92 INITIAL LT 0.02CFM 5.0
METER 0.9915 5-5-92 FINAL 0.010 CFM 12.5
PITOT 0.84 $-|-92
CONTROL BOX NO. 3 PROBE NO. 5-1 NOZZLE NO. 54
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KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA 1920 PEC BAGHOUSE
CLR~1-2-2 10-22-92

: STACK SAMPLING CALCULATIONS
BAROMETRIC PRESSURE IN. HG....ciceneenenrsnene

A.
B. AVG. DELTA H (IN H20)........ ceseseans cecerens
C. METER PRESSURE (IN. HG.).vvrtvsanerecnns cesaaas
D. STATIC PRESSURE (IN. H20)......004.. ceseressas
E. STATIC PRESSURE (IN. HG.)....c0000vecee ceesane
F. STACK PRESSURE (IN. HG.) (A+E)........ ceeannas
G. STACK DIAMETER (IN.)....cevescere cetessasaanns
H. STACK AREA (SQ. FT.)..ccvncncsnrnss tessecsaans
NOZZLE DIAMETER. .. :esceceorsesrcocascaases cees
I. NOZZLE AREA (8Q. FT.).ccvovesnnen Ceessessaanas
J. AVG. STACK TEMP (DEG. R.)ccvevsccccaconncns e
K. AVG. METER TEMP (DEG. R.)...cccceeenn cecasenne
L. CONDENSATE VOL. (ML)......... cevrecessacsnanne
M. ABSORBED H20 (ML)........ ceanens chesens ceseaase
N. TOTAL H20 (ML)..ccv-csocoacacnns srsereretenean
O. METERED GAS (CF).vvecicevarecnons sesreensasnes
P. GAS METER CORRECTION......... cecasresseaneanns
Q. CORRECTED METERED GAS (CF).:cavevrasn veseranne
R. H20 GAS VOLUME (CF) (0.00267N(K/C)....cctevars
S. TOTAL SAMPLED VOLUME (CF) (Q+R)........ ceenane
T. PERCENT H20 (100R/S)..... teesesnnnan cseseerenn
THEORETICAL MAXIMUM...... cecestassvresrearrune
PERCENT WATER USED...ccevecenrcns shereeasns
U. SCFD GAS SAMPLED (528+%*Q*C/(29. 9*K)) ..... cene
V. MOLECULAR WEIGHT OF STACK GAS
MOISTURE
ORSAT-DRY CORRECTION MOLECULAR
COMPONENT VOL.PCT./100 X (1-T/100) X WEIGHT
Cco2 .000 X .9811 X 44.0
co .000 X .9811 X 28.0
02 .205 X .9811 X 32.0
N2 .795 X .9811 X 28.2
H20 X T/100= .0189 X 18.0
MOLECULAR
WEIGHT OF
STACK GAS
W. PITOT CORRECTION. ..cccccecssersccacncncsnnsne o
X. AVERAGE CORRECTED VELOCITY (FPS)....ccocccees .

[85.49*WASQRT( (J*DELTA P)/ (V*F)})

Y. AVG. FLOW RATE (CFM)  (XWH¥60)...cccccacsonnas
Z. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)......
STACK FLOW RATE (DRY).©vvvvvnnnnn- e eeeeeenaaas
AA. SAMPLE TIME (SEC)...... I,
BB. PERCENT ISOKINETIC...eevvveeoennnovoncnseeneas

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

29.84
2.17
30.00
1.20
.088
29.93
36.00
7.07
.2140

.000250

566.7
527.7
10.6
9.9
20.5
50.439
.9915
50.010
.963
50.973
1.89
7.96
1.89
50.201

WEIGHT
PER MOLE

.00
.00
6.44
22.00
.34

= 28.77

.840
63.40

26891.
25060.
24586.
3600.
96.30
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1.0E 1.000 1.00 1.00 69. 65. 3.5 113. 58.6
1.0E 1.000 1.00 1.00 69. 65, 3.5 112. 58.5
1.200 1.20 1.20 69. 65. 4.0 1llz2. 64.1
1.200 1.20 1.20 71. 65. 4.0 114. 64.2
1.100 1.10 1.10 70. 66. 4.0 115. 61.5
1.300 1.30 1.30 72. 67, 4.5 114. 66.8
1.200 1.20 1.20 72. 67. 4.0 113. 64.2
1.100 1.10 1.10 72. 67. 4.0 114. 61.5
1.100 1.10 1.10 72. 68. 4.0 114. 61.5
1.300 1.30 1.30 74. 69. 4.5 115. 66.9
1.500 1.50 1.50 69. 67. 5.0 113. 1.7
1.400 1.40 1.40 72. 67. 5.0 116. 69.5
35.0E 926.0 596.331 1.200 1.20 1.20 72. 68. 4.0 115. 64.3
ORSAT
co2 .0 IMPINGER NO. 1 7.2
02 20.5 2 .0
co .0 3 .1
N 79.5 4 .0
ABSORBED H20 9.8
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.768 10-15-92 INITIAL LT 0.02CFM 4.0
METER 1.0295 10-15-92 FINAL 0.015 CFM 6.5
PITOT 0.84 3-13-92

CONTROL BOX NO. 1 PROBE NO. 5-3 NOZZLE NO. 34
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