Note: This is a reference cited in AP 42, Compilation

of Air Pollutant Emission Factors, Volume I Stationary N
Point and Area Sources. APA42 is located on the EPA A
web site at www.epa.gov/ttn/chief/ap42/ (,L\ ) j—-
» LA amagian
The file name refers to the reference number, the USS
AP42 chapter and section. The file name Clairton Works
"ref02_c01s02.pdf" would mean the reference is from| 400 State Street
AP42 chapter 1 section 2. The reference may be Clairton, PA 15025

from a previous version of the section and no longer
cited. The primary source should always be checked.

August 1, 1990

Director Deputy Director

Bureau of Air Quality Control Allegheny County Health Department
Department of Environmental Resources Bureau of Air Pollution Control
Executive House-2nd & Chestnut 301 Thirty-ninth Street

P.O. Box 2357 Pittsburgh, PA 15201

Harrisburg, PA 17105-2357

U. S. Environmental Protection Agency Office of Chief Council

Region Il Western Region

841 Chestnut Building Department of Environmental Resources
Philadelphia, Pennsylvania 19107 1303 Highland Building

121 South Highland Avenue
Pittsburgh, Pennsylvania 15206

Gentlemen:

Subject: Compliance Demonstration
ttery Pushi mission Control tem

Please find enclosed with this letter the final report on B Battery Pushing Emission Control
System (Baghouse-Shed) compliance demonstration, conducted at USS Clairton Works, Division
of USX Corporation, during the period March 12 -13, 1990.

Please refer questions concerning this report to Paul S. Kiswardy at (412) 233-1046.

Clairton Works

TW/BAC-nt
ments

Alle ™ % 10en

A division of USX Corporation


EPA
Text Box
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.



UNITED STATES STEEL CORPORATION
CLAIRTON COKE AND COAL
CHEMICAL WORKS

RESULTS OF THE
COMPLIANCE DEMONSTRATION

OF THE PUSHING EMISSIONS CONTROL
FOR B-BATTERY

Prepared for:

USS CLAIRTON WORKS
A DIVISION OF USX CORPORATION
CLAIRTON, PA

Prepared by:

KEYSTONE ENVIRONMENTAL RESOURCES, INC.
3000 TECH CENTER DRIVE
MONROEVILLE, PA 15146

PROJECT NO. 601000-15

APRIL 1990

DCC#R667



TABLE OF CONTENTS

Page
ABSTRACT ... ssssssssssssssasssssssssssasassssstssssssssissssssssssssssssssssssssssassassssasesass 1
1.0 INTRODUCTION retsseesrerses e s e st s R e s RS s RS SRR SRS SRS SRS RS RS S bR 0s 2
2.0  METHODOLOGIES .......iiisiminiissnsssensssissssessassssssssssssssssissssssssssssssisssssssssssssssasss 3
3.0 RESULTS ....c.rvrnencnsmnsnssssasessasssnssssssssssissssisssissssessassssssssssssssasssssssssisssssssssssnsesssssssssssessoses 4
3.1  Particulate Matter EMiSSiOns RAte.......cecceeeereerereerensarsssssnssssessnsarsssesensnsasssssssasess 4
3.2  Analysis of the Filtered Back-Half Water and Water
Soluble Rinses of the Back-Half Components .........coccveveeeneemsennmsessssecsnccsiennnes 5
3.3 Opacity MEaSUIEMENLS ......cccuueceeeiciscscscnsnncscssasesesesesisssnessasssssssssssssssssssssssssseseas 6
4.0 CONCLUSIONS ......oviiisniniissaisasssasiasissssisssssnsassssassssassssssasssssssssassasssssssssssssssssssssnises 7
LIST OF TABLES
Number Title Page
3-1 Particulate Matter Emissions Testing Schedule...........ccuuvvivrnnnniivniesncnsencnnan. 4a
3-2 Particulate Matter Emissions Data (Day 1: 3/12/90)......cccccoevuvemsurenrercrcnenenees 4b
3-3 Particulate Matter Emissions Data (Day 2: 3/13/90) el
3-4 Particulate Matter Emissions Data (Day 2: 3/13/90)....c.ccocouuvcvcrncverracunnnes Ad
35 Plume Opacity Data.......cccccveenmssssssssssscsissssssissssssssssssisssssssassssnsessassssasesssseasees 6a
APPENDICES
APPENDIX A Operational Records for B-Battery
APPENDIX B Anticipated and Actual Pushing and Charging Schedule for B-
Battery
APPENDIX C Pre-test and Post-test Calibration and Audit Results
APPENDIX D Field Data Sheets for Particulate Matter Emissions
APPENDIX E Particulate Matter Emissions Calculations
APPENDIX F Analytical Results for Sulfate Determination
APPENDIX G Field Data Sheets for Visible Emissions and Plume Opacity

DCC#R667

Measurements



ABSTRACT

A compliance demonstration of the baghouse which controls the pushing emissions
from the B-Battery operated by United States Steel Corporation Clairton Coke and
Coal Chemical Works was conducted on March 12 and 13, 1990. Particulate matter
sampling was performed in accordance with EPA Stationary Source Sampling
Methods 1 through S5, Sections 139.11 and 139.12 of the DER Source Testing
Manual, and Chapter 6 of the Allegheny County Bureau of Air Pollution Control
Source Testing Manual. In addition, the presence of visible emissions from the
baghouse stacks was recorded. Measurements of the opacity of the plumes which
resulted from the pushing of coke were also recorded. The results of the testing
showed that the particulate matter emissions rate was 3.799 lbs particles per hour,
while the allowable L.A.E.R. emissions rate is 3.877 Ibs particles per hour based on
the L.A.E.R. standard of 0.04 Ibs/ton coke pushed. Thus, the emissions from the
baghouse are in compliance. No visible emissions from the 12 baghouse stacks were
observed during any of the tests. The maximum plume opacity at the shed
containment structure associated with the pushing of coke was less than 20% in
nearly all cases (81.25% of the cases). On average, a plume opacity greater than or
equal to 20% was observed for 2.38 seconds.
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1.0 INTROD TION

As required by the amended Mon Valley Consent Decree (Paragraph V.A. (§)(f)) in
accordance with the requirements set forth in Chapter 6, Chapter 20, and Section F
of Chapter 18 of the Allegheny County Bureau of Air Pollution Control Source
Testing Manual, a compliance demonstration of the pushing emissions control for
the B-Battery operated by United States Steel Corporation Clairton Coke and Coal
Chemical Works was conducted on March 12 and 13, 1990. A baghouse controls the
emissions which result from the pushing operations from the ovens of B-Battery.
The purpose of this testing was to (1) measure the particulate matter emissions rate
from the exhaust of the baghouse and (2) compare the measured emissions rate to
the allowable emissions rate. In addition, the presence of visible emissions from the
baghouse stacks was recorded. Measurements of the opacity of the plume from the
shed containment structure which resulted from the pushing of the coke were also
recorded.

The determination of the particulate matter emissions was performed by the Air
Quality Engineering Division (AQE) of Keystone Environmental Resources, Inc.
(Keystone). The test crew was comprised of Mark Grunebach, Manager of the
Monitoring Services Department of AQE, Daniel Keller, Thomas Morgan, John
Shimshock, and Patrick Stockton of Keystone, and Rich Casselberry of The Chester
Engineers (Chester). Visible emission measurements of the baghouse exhaust were
recorded by Lance Grumling and Ken Kuiros of Chester. Plume opacities
associated with the pushing operations were recorded by Rich Casselberry of
Chester. All test procedures were witnessed by John Logan of the Allegheny
County Health Department. Plume opacities were also recorded by the Allegheny
County Health Department.
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20 METHODOLOGIES

Particulate matter sampling was performed in accordance with EPA Stationary
Source Sampling Methods 1 through 5 (EPA Stationary Source Sampling Methods
Notebook, 1984) and Sections 139.11 and 139.12 of the Department of
Environmental Resources (DER) of the Commonwealth of Pennsylvania Source
Testing Manual (Revision Number 1, January 1983). The total gas volume sampled
during each 2 hour test was greater than 50 dry standard cubic feet. Testing was
performed only during periods of normal plant operation.

The exhaust from the baghouse exits through 12 of the 14 stacks of the module pulse
jet unit. The emissions from twelve of these 48" diameter stacks were tested. Each
traverse for the stack included 12 traverse points as calculated from EPA Stationary
Source Sampling Method 1. Sampling was conducted along a total of 2 traverses, or
24 traverse points, with the gas exhaust sampled for 5 minutes at each traverse
point. Sampling was conducted through 2 sampling ports which were separated by
90°.

A single test run was performed for 12 of the 14 stacks of the baghouse as specified
in Chapter 20 of the Allegheny County Bureau of Air Pollution Control Source
Testing Manual. During each test, gas concentrations of COp, Op, and N3 (by
difference) were determined with the use of a Fyrite apparatus as specified by EPA
Stationary Source Sampling Method 3.

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 and Chapter 6 of the Allegheny County Bureau of Air Pollution
Control Source Testing Manual.
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3.0 RESULTS

All testing was performed during periods of normal plant operation. To validate
this, copies of the circular charts which were used to record the underfiring gas
volume, gas pressure, and stack draft for the B-Battery and the B-Battery
temperatures can be found in Appendix A. Copies of the anticipated and actual
pushing and charging schedule for B-Battery can be found in Appendix B.

3.1 i Matter Emission

The probes and sampling trains were operated in accordance with EPA Stationary
Source Sampling Methods 1 through 5. Copies of the pre-test calibration results,
the post-test calibration results, and the results of the audit of the control boxes
conducted with a critical orifice provided by the Allegheny County Health
Department can be found in Appendix C. It should be noted that while the audit
was being performed, there were large temperature variations (about 20°F) within
the laboratory.

Copies of the field data sheets for the particle sampling can be found in Appendix
D. The emissions testing schedule is presented in Table 3-1. The emissions from
modules 8, 9, 10, and 11 were tested simultaneously on March 12, 1990 (see
Appendix D for a sketch of the module designation-number layout). There were
several power outages during the first half of these tests. The total sampling time,
however, was 2 hours. The emissions from modules 1, 3, 10, and 11 were tested
simultaneously during the morning hours of March 13, 1990, while the emissions
from modules 4, 5, 6, and-7 were tested simultaneously during the afternoon hours
of March 13.

Copies of the emissions calculations for each test can be found in Appendix E. The
results have been summarized in Tables 3-2, 3-3, and 3-4. The total particulate
matter emissions rate was obtained by summing the emission rates from each
module. These values are listed below:
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TABLE 3-1
PARTICULATE MATTER EMISSIONS

TESTING SCHEDULE
TEST # MODULE # DATE TESTED
CLR-M8-1 8 3-12-90
CLR-M9-1 9 3-12-90
CLR-M10-1 10 3-12-90
CLR-M11-1 11 3-12-90
CLR-M1-1 1 3-13-90
CLR-M3-1 3 3-13-90
CLR-M12-1 12 3-13-90
CLR-M14-1 14 3-13-90
CLR-M4-1 4 3-13-90
CLR-MS5-1 5 3-13-90
CLR-Mé6-1 6 3-13-90
CLR-M7-1 7 3-13-90
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TABLE 3-2

PARTICULATE MATTER EMISSIONS DATA
DAY 1: MARCH 12,1990

MODULE MODULE MODULE MODULE

EMISSIONS #8 #9 #10 #11
gr/scfd 0.0012 0.0010 0.0012 0.0019
Ib/hr 0.251 0.198 0.221 0.428
STACK

CONDITIONS

Flow (acfm) 27203 26054 24977 30901
Flow (scfm) 24132 23185 22256 27037
Moisture

Content (%) 1.61 1.75 1.73 1.75
Stack

Temp. (°F) 125 123 122 133
SAMPLING

CONDITIONS

Sampling

Time (min) 120 120 120 120
Sample

Volume (scfd) 57.454 65.176 61.482 53.278
Isokinetics

(%) 106.37 102.06 96.09 95.32

4b



TABLE 3-3

PARTICULATE MATTER EMISSIONS DATA
DAY 2: MARCH 13,1990

MODULE MODULE MODULE MODULE

EMISSIONS #1 #3 #12 #14

gr/scfd 0.0014 0.0012 0.0010 0.0018

Ib/hr 0.336 0.302 0.220 0.379
0.547" i

STACK

CONDITIONS

Flow (acfm) 33091 34611 28306 28008

Flow (scfm) 28972 30792 25411 25047

Moisture

Content (%) 2.07 1.87 2.17 2.37

Stack

Temp. (°F) 136 127 121 124

SAMPLING

CONDITIONS

Sampling

Time (min) 120 120 120 120

Sample

Volume (scfd) 61.230 83.279 77.514 54.528

Isokinetics

(%) 94.86 98.31 106.59 105.97
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TABLE 3-4

PARTICULATE MATTER EMISSIONS DATA
DAY 2: MARCH 13, 1990

MODULE MODULE MODULE MODULE

EMISSIONS #4 #5 #6 #7

gr/scfd 0.0013 0.0025 0.0013 0.0014

Ib/hr 0.335 p 0.514 0.276 0.339
0. 5h0 SRR DA

STACK

CONDITIONS

Flow (acfm) 34955 28121 30160 32167

Flow (scfm) 30075 24242 26041 28459

Moisture

Content (%) 1.09 2.25 2.06 1.76

Stack

Temp. (°F) 147 145 144 130

SAMPLING

CONDITIONS

Sampling

Time (min) 120 120 120 120

Sample

Volume (scfd) 82.031 51.707 54.961 78.321

Isokinetics )

(%) 98.37 95.91 102.41 95.75
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Particulate Matter

_o_duls:_t Emissions Rate (Ibs / hr)
1 0.336

3 0.302

4 0.335

> 0.514

6 0.276

7 0.339

8 0.251

? 0.198

10 0.221

11 0.428
2. 0.220

14 0.379
TOtal 3.799 ALY g

The particulate matter emission rate is 3.799 Ibs per hour. The allowable
partfculate matter emissions rate is equal to 0.04 lbs particles per ton of coke
pushed. Since there were on average 24.23 tons of coke per oven, and on average 4
ovens were pushed per hour, the particulate matter emissions rate is equal to (0.04
lbs particles/ton coke pushed) x (24.23 tons coke pushed/oven) x (4 ovens
pushed/hour), or 3.877 Ibs per hour. Thus, the particulate matter emissions from
the baghouse are in compliance.

32 i i Back- n
| Rin f the Back-Half Componen

The analysis of the filtered back-half water solutions and the water soluble rinses of
the back-half components of the sampling train was performed in accordance with
the Allegheny County Bureau of Air Pollution Control Source Testing Manual,
Chapter 6, Item 11. The sulfate ion concentration was determined by the Barium-
Thornin method as outlined by EPA Method 6. The analytical results can be found

in Appendix F. The weights of sulfate collected and the sulfate emission rates for
each test performed are listed below:
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Module # Weight of S04~ (g)
1 0.0030
3 0.0008
4 0.0029
5 0.0096
6 0.0005
7 0.0012
8 0.0015
9 0.0014
10 0.0009
11 0.0017
12 0.0009
14 0.0021
33 ity Me. men

SO4~ Emission
Rate (mg/dscm)

1.73
0.34
1.25
6.56
0.32
0.54
0.92
0.76
0.52
1.13
0.41
1.36

The presence of visible emissions from the baghouse stacks and opacity
measurements of the plumes from the pushing control shed associated with the
pushing of coke were also recorded. Copies of the field data sheets can be found in
Appendix G. This data has been summarized in Table 3-5. No visible emissions
were observed from any of the baghouse stacks during any of the tests. A pushing
performance of 100% was registered if the maximum plume opacity observed during
the pushing operation was less than 20%. A pushing performance of 0% was
registered if the maximum plume opacity was greater than or equal to 20%. The
average pushing performance determined over both days of testing was 81.25%.
During the pushing operation, the plume opacity was greater than or equal to 20%

for an average of 2.38 seconds.
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Number of
Date Observations
3-12-90 11
3-13-90 21
Average

DCC#R667

TABLE 3-§

PLUME OPACITY DATA

Number of Average Pushing
Observations with Performance
Opacity <20% (%)
10 90.91
16 76.19
81.25
6a

Average Time
With Opacity
>=20% (sec

0.45

3.38

2.38



4.0 NCLUSI

The results of a compliance demonstration of the pushing emissions control for B-
Battery operated by United States Steel Corporation Clairton Coke and Coal
Chemical Works can be summarized as the following:

(1) The average particulate matter emissions rate was 3.799 lbs particles per hour.
The allowable emissions rate is 3.877 lbs particles per hour. Thus, the emissions
from the baghouse are in compliance.

(2) No visible emissions from the baghouse stacks were observed during any of the
tests.

(3) The maximum plume opacity associated with the pushing of coke was less than

20% in nearly all cases (81.25% of the cases). On average, a plume opacity greater
than or equal to 20% was observed for 2.38 seconds.
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APPENDIX A

OPERATIONAL RECORDS FOR B-BATTERY
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APPENDIX B

ANTICIPATED AND ACTUAL
PUSHING AND CHARGING SCHEDULE
FOR B-BATTERY
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APPENDIX C

PRE-TEST AND POST-TEST
CALIBRATION AND AUDIT RESULTS



|
. D, TYPE S PITOT TUBE (D

b

N . ) (:1255-_¥ Dn
.§AMPLING NOZZLE —Y

SAMPLING NOZZLE i

STATIC PRESSURE
OPENING

. SAMPLING PROBE
%t

, TYPE S PITOT TUBE_ |
\l jL ' \ A\ [ IMPACT PRESSURE

/X OPENING

' )

NOZZLE NPENING i

( ‘ Dn = Nozzle diamater
Dt = 3/16 to 3/8"

THERMOCOUPLE l

E — T
TYPE S PITOT TUBE CD

0
3/4" for 1/2" Nozzle
3“
2"

* {
SAMPLE PROBE |

N < > £
v v Iv w



[

GEOMETRIC PITOT CALIBRATION

a] ) al <10°

. — ———
f D A ; { Pa
& ‘ B - em—— -‘ -
N P

8-SI2E PLANE

Probe No. L

Date 2-Lt-9c€
o= 3 Initials _Eg4 A
a2= " P - Teat
gl = L”
g2 = [°
A= .9%7
w=__,036
vV = LO7
W= >
X=_l.cyo
Y = 7511
1= 72"
Dt : 13 2‘7
u=ASIND
V=ASINO

’316 It /E’b
1.05 Dt <P <1.50 Dt
Pa = Pp
2.10 Dt <A <3.00 ‘Dt
iy Y



Probe No. -
GEOMETRIC PITOT CALIBRATION 0. 53
ate _ ¢ F90

al a° Initials 727) ]

e _(° a

[
F:l/ \224 al, a2 <10° Z]z : ioo po\;/ICI/(-;k
Inval v e
919 u = .0_50
[~ I Ve _.a39
| | | s
. . X = /.O.BL{
Y= 23 °
2= 237
0,7 2270

u=ASIND
V=ASING

A-Z1DE PLANE

395 56l
e . —— ———
| D A ‘ PA 1.05 Dt <P «<1,50 Dt
———\ —_ c—- 2.10 Dt <A <3.00 Dt

B8-SI1DE PLANE c-3 792 /- 137



al, a2 <10°

A

GEQMETRIC PITOT CALIBRATION

al
a?
81

Qo)
~N

O N < > £ < ¥ >

™

e 316

1 R 1.05 D
-{_ Ot A < — PA Tt
B ‘ P PA
-_-Q__._L.ﬁ. 2.10 D

B-ZICE PLANE

oy
| !
| }—— B

Probe No. -3
Date  2-2L~90
- IC Initials _SEtUA
=3 Pe-Test
= 3"'
= Do
= 1¢45S
=_.¢l5
= s 15";
= 70
=_ .80
= 7‘5,‘1
= 7&”
= 377
<
u=ASIND
V=ASINO®

40
<P <1.80 Dt

Pg

<A <3.00 D
1.03]



[ "
GEOMETRIC PITOT CALIBRATION rove No. J*5F
Date /-3.-90

al = i Initials A
R A

. ' . . . OJ/
al \02" al, a2 <10° gl = / /’c I &
. A 82 s ao

L \ | A= 8
e =

X _.939
Y= 237
l= )3:

D; 377

u=ASIND
V=ASING®

A-SI1DE PLANE

3% S &

. R
E‘g"; - / 1n 1.05 0, < <1.50 D,
B 1 e P Pg
Nt 2.10 D, <A <3.00 D
c-5 793 /./3/

B-SIDE PLANE



A0 Va2 al, a2 <10°
p Al
nYa

- F R

GEOMETRIC PITOT CALIBRATION

al =
a2
81

wn
n

TN < > = < ¥ >

S-CI2E PLANE

Pa

7141

Probe No. S- "Z

Date 2-26~90
1 Initials JJH &
———— v N4
—— T -Test
Y [
2213
LOKC
P&
;s""
7'&//
372
u=ASIND
V=ASINO

P

s

4
1.05 Dt <P <1.50 Dt

B

2.10 Dt <A <3.00 Dt

A



P -
GEOMETRIC PITOT CALIBRATION D::be No. -7
e -

al = !" Initials A
a2 F°
F,J' \2?4 al, a2 <10° Bl = _ 3: e/ C"/LU(/
. ' g2 = v
Al L

9,9 us 0I5
I y r V= .03l
W= >0

'y X = ’935
Y=2>3"

1+ >x°

Dt: 322

u=ASIND
V=ASIN®

39/ 9
1.05 0, <P <1.50 D,
Py Py

: i . 2.10 D, <A <3.00 D
c-7 t t
B-STJE PLANE 781 WA




Probe No. __S/L
Date 2 2L

al = ] s Initials J1 JZ(Z:
\

GEQOMETRIC PITOT CALIBRATION

a2=__ 1 P -Tesl
rﬂ/‘ \ u2'.’ al, a2 <10° Bl = )
X . . 82 = Ic
/ \ A. 4rS
N I W=, 075
I § '* v= .0I5
\ I W= 20
A%} x - I Oi’(o
y= 73"
1= vl
Dt b1 IZZ
‘S—"‘.')
AT
i' u — _ u=ASIND
d‘/ A V=ASINGO

- .1.___2 "“F'

¢

e W

el LA
. UL | b3
= -3 .
_ et A ‘ .__7._.‘{_35 1.05 D, <P <1.50 D,
A 8 : 1 Pe Py = Pg
-—_ - —_—. 2.10 D, <A <3.00 D
\;"(’I‘t /t
8-512F PLANE [l



a2 <10°

:l/' \:Eij al,

1
N A
M B

8-SIOE PLANE

Probe No.

GEOMETRIC PITOT CALIBRATION

Date

al = ! Initials
a2 = 4!

8l = :'

B2 =

A _xzi_

e

y = ADﬂT

Ne 20 |

X= _5.144

07§

9 53 G0

R

Y=

u=ASINI
V=ASIN®

c-9

1.05 Dt <P <1.50 Dt

Pa* Pg

2.10 Dt <A <3.00 D,



CONTROL BOX CALIBRATION

THREE POINT CALIBRATION

BOX NO. 1
DATE 12-27-89
BP 29.02
OPERATOR DRK
WET TEST METER DRY TEST METER METER ORIFICE
TIME TEMP VOLUME PRESSURE ~ TEMP IN  TEMP OUT TEMP AVG ORIFICE VOLUME  CORRECT COEIFFICE
T v P T T T P v Y H
START v " 0‘.’000 ! 29.02o A 0 ° 8.50 7.300
HALF 74.0 82.0 74.0 78.0
sSTOP 12.78 5.000 12.256
CALCULATION 12.78 534.0 5.057 29.02 538.0 29.06 6.956 1.0266 1.849
START 0.000 29.02 1.00 12.700
HALF 74.0 89.0 77.0 83.0
STOP 8.90 5.000 17.675
CALCULATION 8.90 534.0 5.057 29.02 543.0 29.09 4.975  1.0309 1.777
START 0.000 29.02 2.00 18.100
HALF 74.0 92.0 79.0 85.5
sTOP 6.18 5.000 23.006
CALCULATION 6.18 534.0 5.057 29.02 545.5 29.17 4.906 1.0476 1.706
AVERAGE 1.0350 1.777

c-10



START

HALF

STOP

CALCULATION

START

HALF

STOP

CALCULATION

START

HALF

sTOP

CALCULATION

AVERAGE

DIFFERENCE

BOX NO.

DATE
8P

OPERATOR

TINE

8.60

8.60

8.65

8.65

8.63

8.63

4-5-90

28.55
DRK

POST TEST

WET TEST METER
TEMP

T

W

535.0

535.0

535.0

VOLUME
PU
0.000
5.000

5.057

0.000
5.015

5.072

0.000
5.000

5.057

DRY TEST METER

PRESSURE

T

T0
28.55

28.55

28.55

28.55

28.55

28.55

C-11

TEMP

T
A

94.0

97.0

TEMP QUT TEMP AVG ORIFICE VOLUME

P
b

v
D

87.0

Y

90.5

550.5

92.0

552.0

93.0

553.0

%00

28.62

1.00

28.62

1.00

28.62

261.800

266.980

5.180

267.000

272.219

5.219

272.300

277.520

5.220

METER

ORIFICE

CORRECT COEIFFICE

1.0019

1.0001

0.9987

1.0002

3.48%

1.670

1.673

1.674

1.673

6.25%



MAGNAHELIC CALIBRAATION

DATE 4-5-90
OPERATOR DRK
P 0-10 P 0-.5 H
MAGNEHILIC MANOMETER MAGNEWILIC MANOMETER MAGNEHILIC MANOMETER
0.50 0.50 0.50 0.50 4.00 4.00
1.00 1.00 0.40 0.40 3.00 3.00
2.00 2.00 0.30 0.30 2.00 2.00
4.00 4.00 0.20 0.20 1.00 1.00
6.00 6.00 0.10 0.10 0.50 0.50
8.00 8.00
LEAK CHECK
DATE 4-5-90
OPERATOR DRK
START CF  STOP CF voL TIKE LEAK RATE
DRY 730.915 731.115 0.200 10.000 -0.001
WET 0.000 0.192 0.192
PYROMETER CALIBRATION PYROMETER
DATE  04-28-88 DATE
OPERATOR AGL OPERATOR
mV input gcup o temp rdg w ingut
F F F
0.18 40 40.0 0.18
0.40 50 50.0 0.40
0.84 70 70.0 0.84
1.29 90 90.0 1.29
1.74 110 110.0 1.76
2.66 150 150.0 2.66
3.8 200 200.0 3.82
6.09 300 301.0 6.09
8.3 400 400.0 8.3
10.57 500 500.0 10.57

c-12

CHECK

4-5-90
DRK

t
0w

40
50

110
150
200
301
400
500

tewmp rdg

40.0
50.0
70.0
90.0
110.0
150.0
200.0
300.0
400.0
500.0



CONTROL BOX CALIBRATION

THREE POINT CALIBRATION

BOX NO. 2
DATE 12-27-89
Bp 29.02
OPERATOR DRK
TIME WET TEST METER DRY TEST METER METER  ORIFICE
TEMP VOLUME  PRESSURE TEMP IN TEMP OUT TEMP AVG ORIFICE VOLUME CORRECT COEIFFICE
1 v p T . T PV Y H
START v " Moo '2.0® * P 0 8.50 372.800
HALF 7.0 85.0 78.0 8.5
STOP 11.16 5.000 378.149
CALCULATION  11.16 5§3.0  5.057 29.02 561.5  29.06 5.349 0.9576  1.401
START 0.000 290.02 1.00 378.700
HALF 74.0 9.0  80.0  85.0
STOP 8.33 5.000 384.054
CALCULAT ION 8.33 534.0  5.057 29.02 545.0 29.09 5.356 0.9615  1.551
START 0.000 29.02 2.00 384.500
HALF 76.0 93.0 81.0 87.0
STOP 6.00 5.000 389.822
CALCULATION 6.00 534.0  5.057 29.02 547.0 29.17  5.322 0.9683  1.604
AVERAGE 0.9626  1.519

c-13



START
HALF
sTOP

CALCULATION

START

HALF

STOP
CALCULATION
START

HALF

STOP
CALCULATION

AVERAGE

DIFFERENCE

POST TEST

BOX NO. 2
DATE 4-04-90
BP 28.75
OPERATOR DRK

WET TEST METER DRY TEST METER METER

TIME TEMP VOLUME  PRESSURE TEMP IN TEMP OUT TEMP AVG ORIFICE VOLUME
T v P T T T P \"J Y ]
v M oo lawn® A 0 P .00 160.900
76.0 88.0 79.0 8.5
8.25 5.000 166.192
8.25 536.0  5.057 28.75 543.5 28.82 5.292 0.9666
0.000 28.75 1.00 166.300
76.0 9.0  80.0  85.0
8.28 5.000 171.598
8.28 53.0  5.057 28.75 545.0 28.82 5.298 0.9680
0.000 28.75 1.00 171.700
76.0 91.0  82.0  86.5
8.28 5.000 177.012
8.28 53.0  5.057 28.75 546.5 28.82 5.312  0.968
0.9675
-0.53%

c-14

ORIFICE
CORRECT COELFFICE

1.552

1.559

1.554

1.555

-2.33%



MAGNAHELIC CALIBRATION

DATE 4-04-90
OPERATOR DRK

0.5
1

s N

0.5
1

r N

TIME LEAK RATE

10.000

-0.001

PYROMETER

DATE
OPERATOR

mw ingut
F
0.18
0.40
0.84
1.29
1.74
2.66
3.82
6.09
8.3

P 0-10 P 0-.5
MAGNEHILIC MANOMETER MAGNEHILIC MANOMETER MAGNEHILIC MANOMETER
0.5 0.5 0.5 0.5
1 1 0.4 0.4
2 2 0.3 0.3
4 4 0.2 0.2
6 6 0.1 0.1
8 8
LEAK CHECK
DATE 4-04-90
OPERATOR DRX
START CF STOP CF VoL
DRY 160.225 160.445 0.22
WET 0 0.21 0.21
PYROMETER CALIBRATION
DATE 7-19-89
OPERATOR PS/0
mv input temp temp rdg
° [
F F
0.18 40 40
0.40 50 50
0.84 70 70
1.29 90 90
1.74 110 110
2.66 150 150
3.82 200 200
6.09 300 300
8.31 400 400
10.57 500 500

C-15

10.57

CHECK

4-04-90
DRK

temp temp rdg
%

40
50

110
150
200

400
500

40
50

110
150
200
300
400
500



START

HALF

sTOP

CALCULATION

START

HALF

sTOP

CALCULATION

STARY

HALF

STOP

CALCULATION

AVERAGE

CONTROL BOX CALIBRATION

THREE POINT CALIBRATION

BOX NO.
DATE

BP
OPERATOR

TIME

11.87

11.87

8.62

8.62

6.08

6.08

3

12-28-89

28.98

DRK

WET TEST METER

TEMP

T

W

v
M

76.0

536.0

76.0

536.0

76.0

536.0

VOLUME

PU
0.000

5.000

5.057

0.000

5.000

5.057

0.000

5.000

5.057

PRESSURE

T

T
28. 980

28.98

28.98

28.98

28.98

28.98

C-16

DRY TEST METER

TEMP IN  TEMP OUT TEMP AVG ORIFICE VOLUME
T 4 v Y H
A P ° 3.50 817.100
90.0 76.0 83.0
822.370
543.0 29.02 5.270
1.00 822.600
96.0 78.0 87.0
827.874
547.0 29.05 5.274
2.00 828.400
101.0 79.0 90.0
833.633
550.0 29.13 5.233

METER ORIFICE
CORRECT COEIFFICE

0.9708 1.579
0.9760 1.670
0.9865 1.652
0.9778 1.634



START

HALF

STOP

CALCULATION

START

HALF

STOP

CALCULATION

START

HALF

sSTOP

CALCULATION

AVERAGE

DIFFERENCE

POST TEST

BOX NO. 3
DATE 4-5-90
BP 28.55
OPERATOR DRK
WET TEST METER DRY TEST METER METER ORIFICE
TIME TENP VOLUME PRESSURE TEMP IN TEMP OUT TEMP AVG ORIFICE VOLUME CORRECT COEIFFICE
Tu V" Pu Tl To TA PD VD Y H
0.000 28.55 ?.00 634 .400
75.0 99.0 82.0 90.5
8.73 5.000 639.705
8.73 535.0 5.057 28.55 550.5 28.62 5.305 0.9783 1.7
0.000 28.55 1.00 639.800
75.0 101.0 a3.0 92.0
8.75 5.000 645.120
8.75 535.0 5.057 28.55 552.0 28.62 5.320 0.9782 1.724
0.000 28.55 1.00 645.200
75.0 102.0 8.0 93.0
8.7 5.000 650.525
8.75 535.0 5.057 28.55 553.0 28.62 5.325 0.9790 1.721

0.9785 1.722

-0.07% -5.13%

Cc-17



MAGNAHELIC CALIBRAATION

DATE 4-5-90
OPERATOR DRK
P 0-10 P 0-.5 ]

MAGNEHILIC MANOMETER MAGNEHILIC MANOMETER MAGNEHILIC MANOMETER
0.50 0.50 0.50 0.50 0.50 0.50
1.00 1.00 0.40 0.40 1.00 1.00
2.00 2.00 0.30 0.30 2.00 2.00
4.00 4.00 0.20 0.20 3.00 3.00
8.00 8.00 0.10 0.10 4.00 4.00

LEAK CHECK
DATE 4-5-90
OPERATOR DRK
START CF  STOP CF VoL TIME LEAK RATE
DRY 633.070 633.269 0.199 10.000 0.0001
WET 0.000 0.200 0.200
PYROMETER CALIBRATION PYROMETER
DATE 7-20-89 DATE
OPERATOR PS/D OPERATOR
m input ct’:up OFtelp rdg L) 1rg:t
0.18 40 40 0.18
0.40 50 50 0.40
0.84 70 70 0.84
1.29 90 90 1.29
1.76 110 110 1.74
2.66 150 150 2.66
3.8 200 200 3.8
6.09 300 300 6.09
8.31 400 400 8.31
10.57 500 500 10.57

Cc-18

CHECK

4-5-90
DRK

temp temp rdg
°F

40
50

110
150

400
500

40
50

110
150
200
301
400
500



CONTROL BOX CALIBRATION

THREE POINT
BOX NO. ‘
DATE 12-28-89
8P 28.98
OPERATOR DRK
TIME WET TEST METER DRY TEST METER METER  ORIFICE
TEMP VOLUME  PRESSURE TEMP IN TEMP OUT TEMP AVG ORIFICE VOLUME CORRECT COEIFFICE
T v p T T P v Y "
START v " Moo '2s9° A 0 D 8.50 280.100
HALF 76.0 76.0 75.0  75.5
sTOP 11.87 5.000 285.340
CALCULATION  11.87 536.0  5.057 28.98 535.5  29.02 5.240 0.9629  1.617
START 0.000 28.98 1.00 285.900
HALF 89.0 81.0 78.0 79.5
sToP 8.63 5.000 291.190
CALCULATION 8.63 549.0  5.057 28.98 539.5  29.05 5.290 0.9369  1.780
START 0.000 28.98 2.00 296.600
HALF 76.0 76.0 76.0  76.0
sToP 6.23 5.000 301.800
CALCULATION 6.23 536.0  5.057 28.98 536.0 29.13  5.200 0.9675  1.780
AVERAGE 0.9558  1.726

Cc-19



START

HALF

STOP
CALCULATION
START

HALF

STOP
CALCULATION
START

HALF

STOP
CALCULATION

AVERAGE

DIFFERENCE

BOX NO.
DATE

BP
OPERATOR

TIMNE

8.25

8.2

8.30

8.30

8.30

8.30

POST TEST

4
4-05-90
28.55
TJM

WET TEST METER

TEWP VOLUME
T v P
v " %000
74.0
5.000
534.0  5.057
0.000
74.0
5.000
§3.0  5.057
0.000
74.0
5.000
§34.0  5.057

DRY TEST METER

PRESSURE TEMP IN

T T T P v
1 28.550 A [ 0
85.0 85.0

28.55

28.55
87.0 86.0

28.55

28.55
88.0 87.0

28.55

Cc-20

Y

85.0

545.0

546.5

87.5

547.5

".20

28.64

1.20

28.64

1.20

28.64

121.495

126.681

5.186

127.370

132.666

5.296

133.710

139.000

5.290

METER

ORIFICE

TEMP OUT TEMP AVG ORIFICE VOLUME CORRECT COEIFFICE

0.9920 1.856
0.9741 1.873
0.9770 1.870
0.9811 1.866
-2.58% -7.53%



MAGNAHELIC CALIBRAATION
DATE -2P=90 ¥-5-F0
OPERATOR DRK

P 0-10 P 0-.5 H

MAGNEHILIC MANOMETER MAGNEHILIC MANOMETER MAGNEHILIC MANOMETER
0.50 0.50 0.50 0.50 4.00 4.05
1.00 1.00 0.40 0.40 3.00 3.00
2.00 2.00 0.30 0.30 2.00 2.00
4.00 4.00 0.20 0.20 1.00 1.00
6.00 6.00 0.10 0.10 6.50 0.50
8.00 8.00

LEAK CHECK

DATE 4-05-90
OPERATOR TJM

START CF  STOP CF VOL TIME LEAK RATE
DRY 117.000 117.235 0.235 10.000 -0.001
WET 0.000 0.225 0.225
PYROMETER CALIBRATION PYROMETER CHECK
DATE 7-20-89 DATE 4-05-90
OPERATOR PS/D OPERATOR TJM
W input ‘t,:up oFtenp rdg mv irg:t g:up temp rdg
0.18 40 40 0.18 40 40
0.40 50 50 0.40 50 50
0.84 70 70 0.84 70 70
1.29 90 90 1.29 90 90
1.76 110 110 1.74 110 110
2.66 150 150 2.66 150 150
3.8 200 200 3.8 200 200
6.09 300 300 6.09 300 301
8.31 400 400 8.31 400 400
10.57 500 500 10.57 500 501

c-21



——

Noae: L\_';¥52"c»_qz oy Res

*Vn(std) (M)

DG
Final reading f:3
Inftial reading fe3
Difference, vn It3
Percent Accuracy, ZA
Inlet/Outlet temperaitures

Inftial °F.

‘After S minutes

After 10 minutes

Final

Avg. temperature, td °F/°R
Tine, © ain
Orifice man. rdg., delta H
Baf. pressure, Pbar
Ambient temperature, t, °r/%
Pump vacuum in. Hg
Vm(std) ' fe3
DGM cal. factor, Yc

a’

Phone:_§25-77¢4 (_

rte_Y-3-9Tratn 10_Boy | _DGM €al, Factor, Y _Lo3XD Orifice No. BAPC:- 3.

Type of Mcter Box Z]ZEQQ /OQ_ Type of Pump Do phinh.n
" r 7

Run Number

Example L 2 3
966.461 233, /8o 240,%¥/ 24%.x
346.602  ploc 233,800 (Yllo
_9.859 _1l]o _Li8| Ll36.
108/88 79 [z %1382 &I
wes gy i -y
112/8 £ 120 _Bels3 o gll/8:
99.3/559.3 713/ 3314 8L(/54L) 8257
15.0 Lo 1 S o [s.o_.
1.35 A S S
2935 Qgpys 0 28,18 2895
74/23.3 7S /239 v /9 2 5!
8.8 .0 loo oo
9.2815 —————
1.0593
10,2629

*If you calculate dry gas volume in English Units, use the conversion factor of
0.02832 m3/£ft3 to obtain the volume in metric units.

Data Shcet

C-22



RIC FLOW DEVICE CA TION SH Boy [

Pbar + Delta H
Eq. 8-1 Vm(std) = VmY ( ) 13.6

Pstd
Pbar + Delta H )
Run #1 Vm(std)’ = VmxY x 528 x 13.6
Tm 29.92
Vmistd)' = (7.170) (1.035) (37119)(.9629)
vm(std) = _ 6.999 ft* (round to 3 decimals)

Rin#2  vmedy = (218]) (J.oas) (,9740) (. 1625)
vm(std) = _L9L8

Run #3  Vm(std)' = (7.188) (1.0357)(,9733) (-q[alS’J
vm(std) = _ 6.7 ft

vstdM) = "™ Run #1 + "™ Run #2 + "™ Run #3

3

vstdM) = _6, 773 ft

(To Be Completed By Auditor)

% A = Vstd(M) - Vstd(A) x 100 < = 3%
Vstd(A)

%A = x 100

%A = %

c-23



Nome: KongTawe e, Rsounts)

Déle & 70 Traln ID B_dxa_\_‘_m:n cal. Factor, Y

.t ~t—

e v e & e - A

Phone: Y4597

Type of Mcter Box AZQIQ D /00 Type of Pump l),‘.ﬂpﬁﬂ_ﬁ?zﬂ__

2% |
. 3
Final reading fe
Inftfal reading fc3
»
Difference, Vm ftJ
Percent Accuracy, A
Inlet/Qutlet temperatures
Inftial °F.
‘After 5 minutes
After 10 minutes
Final
Avg. t.mperature, td °F/°R
Tine, © nin
Orifice man. rdg., delta H
Bar. pressure, Pbar
Ambient temperature, t, °r/°c
Pump vacuuo in. Hg
Va(std)" fe°
DCM cal. factor, Yc
3
]

*Va(std) (M)

Run Number

_ Orifice \OORRu

Exarple L 2 3
%6.461 23/./55 23825 36483
946.602 J2¥-000 A3[. 00 2339.c0C
_9.859 2.155 7-25A _2.R55
wees f D7 _of172 29178
%{EE%Z ;77 "%g:;%jl' Ziﬁ%ﬁj
112/89 122 _liLi% 221 2
99.3/559.3025/50-5 N5 I
15.0 /S0 _13. O (SO
_1.35 65 65 &S _
29.75 _gafT}TS' LS HL
w233 2 1Z33 Y 1233 04 I
18.8 /8.0 o __ /A9
9.2815 ——— e
1.0593 —_—
0,2629

*1f you calculate dry gas volume in English Units, use the conversion factor of
0.02832 m3/ft3 to obtain the volume in metric units.

Cc-24
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VOLUMETRIC FLOW DEVICE CALCULATION SHEET Box X

Pbar + Delta H
Eq. 8-1 Vm(std) = vmY Tgtd) 13.6
Pstd

( Pbar + Delta H>
Run #1 Vm(std)' = VmxY x 528 x 13.6
m 29.92

Vm(std)’

(2055 (. 9624) (9323 (. 76 58)

Vm(std)’ L.S33 f* (round to 3 decimals)

Run#2  vmisd) = (2052 1124)(9913) (.‘{LK*Z)

"

vm(std) = _L.bI8 ft’
Run #3  Vm(std) = (l,L{f)(,2(,2.4)(.7505)(«‘745’3)
Vmistd) = _b.61d t

Vstd(M) = ™ Run #1 + "™ Run #2 + Ymed Run #3

3

vstdM) = _ 6.53%% ft’

..................................................................

(To Be Completed By Auditor)

% A = Vstd(M) - Vstd(A) x 100 < = 3%
Vsid(A)

%A = x 100

% A = %

Cc-25



et Torti gl Lorpstiler oo Phone: £215-274/..
r'"le___f‘"/ﬂ_'}‘a_, - Trn(“ ‘D. .&K\‘Z_._DGM CA“I. Factor. Y’_'gﬂ:“_w'otifice NO.&‘&\E‘:.

Type of Mcter Box AfegO..’.?.Q.-..-—-TW“ of Pump / M_/‘fz@_

-

Run Number

Example . L 2 3
Doy
Final reading ' fe3 966.461 L 7 GF0.05L 628.30.

Inftial reading fe3 946. 602 R oo 0.900

57900
Difference, V_ £ 9.859 2 ig~2 .35 .34

Percent Accuracy, ZA _ _

Inlet/Outlet temperatures

Inftial °F. 108/88 122 _Sa/l 5312
‘After 5 minutes 1i0/88_ -oz'/% _—%7_7 v/ !
After 10 minutes 111/88° " $4 777 87 _
Final 112/89 1 _§3/28 &/
Avg. temperature, ty /'R _99.3/559.3 4. 2nH7  RHIMRX 3 I
Tine, © »in 15.0 15-0 /5.9 150 _
Orifice man. rdg., delta H _1.35 &I 6 @.5__

905 2LHS L5 HS

Bar. pressure, P

ar T

Ambient temperat:re, t, °r/°c 7/23.3 ) 1233 2 233 7 M.

Pump vacuvm in. Hg 18.8 19.0 /90 A0

Va(std)" fe3 9.2815 ] e
DGM cal. factor, Yc 1.0593
;vu(.:fa) ™ n’ ©--0,2629

#If you calculate dry gas volume in English Units, use the conversion factor of
0.02832 m3/£ft3 to obtain the volume in metric units.

Data Shcet

C-26



VOLUMETRIC FLOW DEVICE CALCULATION SHEET Boy 3

Pbar + Delta H
Eq. 8-1 Vm(std) = vmY Tstg> ( 136
Pstd
( Pbar + Delta H
Run #1 Vm(std)’ = VmxY x 528 x 13.6
Tm 29.92
vy = (Z.387\ (1219) (4901) (.9%6<8)
vmistd) = _ 0.§37 #' (round to 3 decimals)

(2350 (9229 (9774) (9658)
b, 190 Y

Run #2 vm(std)’

Vm(std)’

Run #3  Vm(std)' = (7.30‘8’) (9228 (.7754) ["ILS'K)
b 733 #

vm(std)’

VstdM) = "™ Run #1 + "™ Ryn #2 + ™™ Run #3

3

VstdM) = _b.190 v

..................................................................

(To Be Completed By Auditor)

% A = Vstd(M) - Vstd(A) x 100 < = 3%
Vstd(A)

%A = x 100

% A = %

Cc-27



! — -
S et Kopdioie Gt Reouesd s Phone: G35 5204
~

Nle 1(4,.7%_ A_ Tealn ID_&X .7(___0“'\1 Cal. Factor, Y_-.Af‘.ZZZ..... Orifice M’@P&‘Q

Type of Mcter Box_Aé;qa.Lq_q___"__,T)Pe of Pump _.;Q/_‘VM‘E%ZAJ..‘

Run Number

Example L 2 3
DG
Final reading £e2 966,461 /5060 194527 209- %5
In{tial reading £e3 946.602 _f0.000  1§5-200_ /5. 00
Difference, V_ fe3 9.859 2.200 2325 2.7255
Percent Accuracy, 2A o L - _ —
Inlet/Outlet tenperatures
Inftial °F. 108/88  _25/729 LY 1L
Pty T w2 —f% %
Final 112/89. 29 /ifo_ _[_Z_IJ_Z: el vi
Avg. temperature, ty  CF/I°R _99.3/539.320.//5221 4RY I3RY B3 IS
Tine, @ nin 15.0 /5. C /3-© /5.0
Orifice man. rdg., delta H _1.35 &I 67 e
Bar. pressure, P, _29.75 Zé é:i ,Zf_ﬁ__ -Z‘E;E_
Ambient temperature, t, °F/°%¢ 74/23.3 2% 1233 27 1233 _ZZ._I.ZZ:
Pump vacuua in. Hg 18.8 o lle /5C_ 170
Vo {std)® fe3 9.2815 , e
DCM cal. factor, Y, 1.0593 L
aVa(std) (M) o’ 0.2529

*1f you calculate dry gas volume in English Units, use the conversion factor
0.02832 m3/ft3 to obtain the volume in metric units.

-

Data Shecet
c-28



YOLUMETRIC FLOW DEVICE CALCULATION SHEET Rox

. Pbar + Delta H
Eq. 8-1 Vmistd) = vmy ( 1;:;1) 136
Tm

Pstd
Pbar + Delta H )
Run #1 vm(std)’ = VmxY x 528 x 13.6
Tm 29.92
vmistay = (7.240) (. ‘(S'fg\ (.9830) (L 9458)
vm(std)' = b.to(, ft* (round to 3 decimals)

(2.33¢)(.955) €9735)(,165%)
6. 592 #

Run #2  Vm(std)’

Vm(std)'

Run #3 Vm(std)'

(1399 (9558) L943) (958)
lloz #?

Vm(std)’

Vstd(M) = "™ Run #1 + ™™ Ryn #2 + ™™ Ryn #3

3

vstdM) = _6.L0O Y

............................................................

(To Be Completed By Auditor)

% A = Vstd(M) - Vstd(A) x 100 < = 3%
Vstd(A)

%A = x 100

%A = %

Cc-29



APPENDIX D

FIELD DATA SHEETS FOR
PARTICULATE MATTER EMISSIONS
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QELNLA DUMBSA B FOR AECTARGULAR STACKS OA DUCTS

;

[
- ey

La

| ]
T

13

i} STACK MAMETER >L8) @ (M i)

MDNIEI HUNBER OF TRAVERSE POINTS
]
|
t__

- L

1LY

“FRON POWET OF ABY TYPE OF DISTUABANCS
{SENS, EXPANBION, CORTRACTION, £TL) STACH DIAMETIA « 1.8 TO &51 = (13 - 20 la}

' L 1 ] | | ] 1

]

I} 4 ) ) ? s ]
SUCT BABITEAS SOWRSTREAN FROM FLOW DISTURBABCE” (DWTANCE B

OUCT GLAMITEAS UPSTRLAN FAON FLOW DISTURBARCE (BISTARCS A)
(3] 9 13 18

L]

- T T I T ] T T

QNENLA BVRSER 1§ FO4 RECTARSULAR STACKS OR PWLTS

8

1
o
g

- - 8T

l

- ——-.'0-. »

[
T

) —

» STACK BLAMETER >4.61 @ (M4 i}
" )

NN BUMSER OF TRAVEIRSE POINTS

—

STACK OMI'IIINNIN-’H)
. 1 ! i I ! ] |

H 3 [ ] ) [ ] ? [ § ]
DUCT DLAMETERS DOWNSTREAM FROM FLOW DISTURBANCE (ISTANCE B)
TABLE 1-2. LOCATION OF TRAVERSE POINTS IN CIRCULAR STACKS
(Percont of stack diameler oM nede well 10 Yaverse pont)

Number of ¥averse ponts on & GMeler—

Traverss powt number on a ameter
2 4 [ ] [ ] 10

12

14 16

18

32 ae
108 8.2
194 140
323 228
€7.7 ) 4.2
W0e| &5
4 808 ) T4
900 | 854

TABLE 1-1. CACSS-SECTION LAYOUT POR
e RECTANGULAA STACKS

‘54.“ of PEVEre POYm 00 | Meww et v

{
i

| 98.2

18 16
87| 49
(X B X1
148 | 128

1209 109

29| 20
.6 | 203
Ve NS
N1 s
%8| 717
84 780
90.1 | 83.1
43| 075

1.4
44
s
10.9

3
3
67
L X
129
188
204
250
0.6

02
78.0

3
]
14448884

-
-
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AIR QUALITY ENGINEERING

U.S. STEEL
B BAT. BAGHOUSE MODULE 10
CLR-M10-1 3-12-90

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

PARAMETER WT. (G) FILTER(G) 1IN PROBE(G) IN PROBE(G)
PARTICULATE . 00000 .00010 .00000 .00180
INSOL.MATL. SOLUBLE MATL.
PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00280 .00320
PARTICULATE .00790
ALL MATLS. .00790
PARAMETER GR/SCFD LB/HR
PARTICULATE .00118 .22070

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

U.S. STEEL
B BAT. BAGHOUSE

MODULE 11
DATE: «..-..+3-12-90
CHARGE #: ...150-601000
TEST #: +....CLR-M11-1
1. EMISSION RESULTS
PARAMETER GR/SCFD LB/HR
PARTICULATE .00188 .42779
5. STACK CONDITIONS
FLOW (ACFM) 30901.
(SCFM) 27037.
MOISTURE CONTENT (%) 1.75
STACK TEMPERATURE (F) 132.7
5. SAMPLING CONDITIONS
SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 53.278
PERCENT ISOKINETIC 95.32
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AIR QUALITY ENGINEERING

U.S. STEEL
B BAT. BAGHOUSE MODULE 11
CLR-M11-1 3-12-90

FIELD DATA AND VELOCITY CALCULATIONS

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
47.0SW1125.0 655.561 .400 .63 .63 91. 89. 5.0 130. 37.9
44 .8SW .450 .71 .71 91. 88. 5.5 131. 40.3
42.3SW . 600 .95 .95 92. 91. 6.5 136. 46.7
39.55W .500 .79 .79 93. 92. 6.0 131. 42.4
36.0SW .450 .71 .71 94. 93. 5.5 136. 40.4
30.9SW .450 .71 .71 96. 94. 5.5 136. 40.4
17.1SW .450 .71 .71 98. 96. 5.5 133. 40.3
12.0SW .500 .79 .79 99. 96. 6.0 133. 42.5
8.5SW .500 .79 .79 101. 102. 6.0 133. 42.5
5.78W .450 .71 .71 102. 102. 5.5 132. 40.3
3.25W .400 .63 .63 102. 102. 5.0 132. 38.0
1.05W1225.0 685.913 .300 .47 .47 103. 103. 4.5 130. 32.8
47.0NW1445.0 685.913 .400 .63 .63 100. 102. 5.0 132. 38.0
44 .8NW .200 .32 .32 100. 101. 4.0 127. 26.7
42.3NW .250 .39 .39 100. 101. 4.0 134. 30.1
39.5NW .250 .39 .39 100. 101. 4.0 137. 30.2
36.0NW .300 .47 .47 103. 102. 4.5 133. 32.9
30.9NW .300 .47 .47 103. 102. 4.5 133. 32.9
17.1NW .600 .95 .95 105. 104. 6.0 128. 46.4
12.0NW .800 1.26 1.26 106. 106. 8.0 127. 53.5
8.5NW .800 1.26 1.26 106. 107. 8.0 133. 53.8
5.7NW .800 1.26 1.26 107. 108. 8.0 134. 53.8
3.2NW .800 1.26 1.26 107. 108. 8.0 138. 54.0
1.0NW1545.0 715.645 .600 .95 .95 108. 108. 6.0 135. 46.6
ORSAT
Cco2 .0 IMPINGER NO. 1 4.2
02 20.5 2 2.0
co .0 3 .5
N 79.5 4 .0
ABSORBED H20 13.4
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.762 12-28-89 INITIAL LT 0.02CFM 5.0
METER 0.9558 12-28-89 FINAL LT 0.02CFM 8.0
PITOT 0.84 2-26-90
CONTROL BOX NO. 4 PROBE NO. 5-4 NOZZLE NO. 45
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COMPONENT

co2
co
02
N2
H20

W.

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

Z.

BB.

ATR QUALITY ENGINEERING

U.S. STEEL

B BAT. BAGHOUSE

CLR-M11-1

STACK SAMPLING CALCULATIONS
BAROMETRIC PRESSURE IN. HG.cosoevesoceoccccsses

AVG. DELTA H (IN H20)....

MODULE 11
3-12-90

® 0 0 0 0 0 0 00 000000000000

METER PRESSURE (IN. HG.):uveveoeoooonosonsonsns
STATIC PRESSURE (IN. H20) cevevuonrnoccooonnnes
STATIC PRESSURE (IN. HG.)eveveoeovnooosonsnnns
STACK PRESSURE (IN. HG.) (A+E).cecuececcconsnss

STACK DIAMETER (IN.) eeeeeveoenonnsns

STACK AREA (SQ. FTu)eeeeerecensancsssnsonsanas
NOZZLE DIAMETER. .« v eoeecenccoacensacasonsanss
NOZZLE AREA (SQ:. FT.)eereeeoeeoceosscoasnssnns
AVG. STACK TEMP (DEG. R.)eeceseececccacesonses

AVG. METER TEMP (DEG. R.).cccccccennsancsocnnscse
CONDENSATE VOL. (ML) .::soeecoccososccvcccnocssas
ABSORBED H20 (ML)........ sessssas ceecersseen e
TOTAL H20 (ML) ceeecenencss ceecseesesseseennne
METERED GAS (CF) ceccevvesssosccsssccsasnssnans

GAS METER CORRECTION. ..:.vececocesosaacnsasnss
CORRECTED METERED GAS (CF)evvveveceonncnsosns
H20 GAS VOLUME (CF) (0.00267N(K/C).uvveensonns
TOTAL SAMPLED VOLUME (CF) (Q+R).evvecenvonoess
PERCENT H20 (10OR/S) .veveceuennsnsensensnansess
THEORETICAL MAXIMUM. ¢ v vvvuencnconnonoanansones
PERCENT WATER USED. e eveeeeacacacesecaannansone
SCFD GAS SAMPLED (528%Q*C/(29.9%K))..c.cevenn.

MOLECULAR WEIGHT OF STACK GAS

ORSAT-DRY
VOL.PCT. /100

.000
.000
.205
.795

MDD D X

MOISTURE
CORRECTION
(1-T/100)

.9825
.9825
.9825
.9825

T/100= .0175

MOLECULAR
X WEIGHT
X 44.0
X 28.0
X 32.0
X 28.2
X 18.0
MOLECULAR
WEIGHT OF
STACK GAS

PITOT CORRECTION. .veveveecocoennnnancnnnssases
X. AVERAGE CORRECTED VELOCITY (FPS).ccevecesnnsnss
[85.49*W*SQRT({ (J*DELTA P)/(V*F)}]

(X*H®60) v v vevrncannnonns

(528*Y/J*F/29.92) cu ...

STACK FLOW RATE (DRY) e vveecencnnncnnesnannsnss
AA. SAMPLE TIME (SEC) eeveeveeeenencnsoseoancanasans
PERCENT ISOKINETIC. . e eeoenencncasnsesnannans

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

E-16

29.37
.76
29.43
.20
.015
29.38
48.00
12.57
.2010
.000220
592.7
560.1
6.7
13.4
20.1
60.084
.9558
57.428
1.022
58.450
1.75
16.70
1.75
53.278

WEIGHT
PER MOLE

.00
.00
6.45
22.03
.31

= 28.79

.840
40.98

30901.
27037.
26564.
7200.
95.32



AIR QUALITY ENGINEERING

U.S. STEEL
B BAT. BAGHOUSE MODULE 11
CLR-M11-1 3-12-90

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 .00200 .00820
PARTICULATE .01470
ALL MATLS. .01470
PARAMETER GR/SCFD LB/HR
PARTICULATE .00188 42779

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

E-17



AIR QUALITY ENGINEERING

U.S. STEEL
B BAT. BAGHOUSE
MODULE 1
DATE: .......3-13-90
CHARGE #: ...150-601000
TEST #: .....CLR-M1-1
1. EMISSION RESULTS
PARAMETER GR/SCFD LB/HR
PARTICULATE .00138 .33642
2. STACK CONDITIONS
FLOW (ACFM) 33091.
(SCFM) 28972,
MOISTURE CONTENT (%) 2.07
STACK TEMPERATURE (F) 136.2
3. SAMPLING CONDITIONS
SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 61.230
PERCENT ISOKINETIC 94.86
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AIR QUALITY ENGINEERING

U.S. STEEL
B BAT. BAGHOUSE MODULE 1
CLR-M1-1 3-13-90

FIELD DATA AND VELOCITY CALCULATIONS

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
47.0NE 955.0 715.850 .400 .72 .72 79. 78. 4.5 130. 37.8
44.8NE .500 .90 .90 80. 79. 5.0 125. 42.1
42.3NE .600 1.08 1.08 82. 80. 6.0 122. 46.0
39.5NE .600 1.08 1.08 83. 81. 6.0 131. 46.4
36.0NE .500 .90 .90 85. 83. 5.0 134. 42.4
30.9NE .500 .90 .90 87. 86. 5.0 136. 42.5
17 .1NE .500 .90 .90 89. 87. 5.0 136. 42.5
12.0NE .600 1.08 1.08 90. 89. 6.0 134. 46.5
8.5NE .400 .72 .72 93. 91. 4.5 137. 38.0
5.7NE .600 1.09 1.09 94. 93, 6.0 136. 46.6
3.2NE . 600 1.09 1.09 95. 94, 6.0 138. 46.6
1.0NE1055.0 748.490 .400 .72 .72 96. 95. 6.0 136. 38.0
47.0SE1125.0 748.490 .400 .72 .72 93. 94. 4.5 140. 38.1
44 .8SE .400 .72 .72 94. 95, 4.5 140. 38.1
42.3SE .400 .72 .72 95. 95, - 4.5 138. 38.1
39.5S8E .400 .72 .72 95, 95, 4.5 138. 38.1
36.0SE .400 .72 .72 96. 96. 4.5 140. 38.1
30.9SE .400 .72 .72 97. 97. 4.5 140. 38.1
17.1SE .600 1.08 1.08 98. 97. 6.0 140. 46.7
12.0SE .600 1.08 1.08 98. 98. 6.0 142. 46.8
8.58E .800 1.45 1.45 100. 99. 7.5 142. 54.0
5.7SE .800 1.45 1.45 100. 100. 7.5 138. 53.9
3.2SE .800 1.45 1.45 101. 100. 7.5 138. 53.9
1.0SE1225.0 783.470 .800 1.45 1.45 101. 100. 7.5 138. 53.9
ORSAT
co2 .0 IMPINGER NO. 1 9.9
02 20.5 2 4.4
co .0 3 1.5
N 79.5 4 .0
ABSORBED H20 11.6
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.762 12-28-89 INITIAL LT 0.02CFM 5.0
METER 0.9558 12-28-89 FINAL 0.010 CFM 8.0
PITOT 0.84 2-26-90
CONTROL BOX NO. 4 PROBE NO. 5-3 NOZZLE NO. 44
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AIR QUALITY ENGINEERING

U.S. STEEL
B BAT. BAGHOUSE MODULE 1
CLR-M1-1 3-13-90

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG.vevevooaonnaoasoacns 29.55
B. AVG. DELTA H (IN H20) eeuicereeonsnnoacsossonss .98
C. METER PRESSURE (IN. HG.)evetvevenonanaanonsocs 29.62
D. STATIC PRESSURE (IN. H20) cceeeecararonssoncnnse .40
E. STATIC PRESSURE (IN. HG.).vesococooonnasacecns .029
F. STACK PRESSURE (IN. HG.) (A+E).c..evececccenes 29.58
G. STACK DIAMETER (IN.)eeececsonacoooncnansosnsens 48.00
H. STACK AREA (SQ. FTe)eevccaneonanenassosnonnnas 12.57
NOZZLE DIAMETER. « o e ooseseococcsncnsnsonansases .2090
I. NOZZLE AREA (SQ. FT.)ececeseesonasaassassnns .. .000238
J. AVG. STACK TEMP (DEG. R.)evececesooonnonosocns 596.2
K. AVG. METER TEMP (DEG. R.)ccccecosoronnannsans . 552.1
L. CONDENSATE VOL. (ML) .veeeceocscoassncnsancsess 15.8
M. ABSORBED H20 (ML) .:eveccococosnconsnnsassassns 11.6
N. TOTAL H20 (ML) «evueononcccconcnnnnanoasssnsoens 27.4
O. METERED GAS (CF)eveeneeeroasscncnsnsnansnssnsces 67.620
P. GAS METER CORRECTION...cocovcsococncncnsasssnns .9558
Q. CORRECTED METERED GAS (CF)evveeennansncccnnens 64.631
R. H20 GAS VOLUME (CF) (0.00267N(K/C).evecvccesns 1.364
S. TOTAL SAMPLED VOLUME (CF) (Q+R)ccececocesosons 65.995
T. PERCENT H20 (100R/S) «evcessscnscecacncansasnses 2.07
THEORETICAL MAXIMUM. .+ eveececoosoncnsaasanasns 17.94
PERCENT WATER USED. v eeeceocccoscessanonsosss 2.07
U. SCFD GAS SAMPLED (528%Q*C/(29.9%K))...ccesoess 61.230
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 .9793 X 44.0 = .00
co .000 X .9793 X 28.0 = .00
02 .205 X .9793 X 32.0 = 6.42
N2 .795 X .9793 X 28.2 = 21.96
H20 X T/100= .0207 X 18.0 = .37
MOLECULAR
WEIGHT OF
STACK GAS = 28.75
W. PITOT CORRECTION. .. eveeecensaacessnsvosossncsss .840
X. AVERAGE CORRECTED VELOCITY (FPS).ceeeceasacsens 43.89
[85.49*W*SQRT( (J*DELTA P)/ (V*F)}]
Y. AVG. FLOW RATE (CFM)  (X*H¥60)..ccececoccsoses 33091.
7. STACK FLOW RATE (SCFM) (528%Y/J*F/29.92)...... 28972.
STACK FLOW RATE (DRY) eevveecocoscosoonsncanasss 28373.
AA. SAMPLE TIME (SEC) eeececocnnsscncosnonanasssnns 7200.
BB. PERCENT ISOKINETIC..:e:eeecocossossnsoaasosonsos 94.86

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

U.S. STEEL
B BAT. BAGHOUSE MODULE 1
CLR-M1-1 3-13-90

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

PARTICULATE .00000 .00150 .00000 .00130

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00270 .01050
PARTICULATE .01600
ALL MATLS. .01600
PARAMETER GR/SCFD LB/HR
PARTICULATE .00138 .33642

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

U.S. STEEL
B BAT. BAGHOUSE
MODULE 3
DATE: .......3-13-90
CHARGE #: ...150-601000
TEST #: .....CLR-M3-1
1. EMISSION RESULTS
PARAMETER GR/SCFD LB/HR
PARTICULATE .00117 .30174
2. STACK CONDITIONS
FLOW (ACFM) 34611.
(SCFM) 30792.
MOISTURE CONTENT (%) 1.87
STACK TEMPERATURE (F) 126.6
3. SAMPLING CONDITIONS
SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 83.279
PERCENT ISOKINETIC 98.31
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AIR QUALITY ENGINEERING

U.S. STEEL
B BAT. BAGHOUSE MODULE 3
CLR-M3-1 3-13-90

FIELD DATA AND VELOCITY CALCULATIONS

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
47.0NE 955.0 855.392 .600 1.46 1.46 84. 79. 10.0 122. 46.0
44 .8NE .600 1.46 1.46 89. 81. 10.0 117. 45.8
42 .3NE .700 1.70 1.70 91. 82. 13.0 115. 49.4
39.5NE .600 1.46 1.46 92. 84. 11.0 125. 46.1
36.0NE .600 1.46 1.46 93. 85. 11.0 120. 45.9
30.9NE .500 1.22 1.22 95. 8s6. 8.2 126. 42.1
17.1NE .500 1.22 1.22 96. 87. 8.8 123. 42.0
12.0NE .600 1.46 1.46 97. 87. 10.4 119. 45.9
8.5NE .700 1.70 1.70 98. 88. 12.3 129. 50.0
5.7NE .700 1.70 1.70 97. 89. 12.3 124. 49.8
3.2NE .700 1.70 1.70 97. 89. 12.3 123. 49.7
1.0NE1055.0 901.468 .600 1.46 1.46 98. 90. 10.8 121. 46.0
47.0SE1125.0 901.468 .400 .97 .97 94. 91. 7.0 133. 37.9
44 .8SE .400 .97 .97 98. 92, 7.0 126. 37.7
42.3SE .400 .97 .97 100. 92, 7.0 139. 38.1
39.5SE .200 .49 .49 100. 92. 4.0 127. 26.7
36.0SE .300 .73 .73 101. 92, 5.3 133. 32.8
30.9SE .400 .97 .97 101. 93. 7.0 138. 38.1
17.1SE .600 l1.46 1.46 102. 93. 10.3 126. 46.2
12.0SE .800 1.95 1.95 101. 93. 14.0 134. 53.7
8 .58E 1.000 2.44 2.44 104. 93. 15.0 130. 59.8
5.7SE 1.200 2.92 2.92 106. 94. 16.0 127. 65.3
3.2SE .900 2.19 2.19 106. 95. 14.5 132. 56.8
1.0SE1225.0 946.832 .700 1.70 1.70 105. 94. 12.0 129. 50.0
ORSAT
co2 .0 IMPINGER NO. 1 7.0
02 20.5 2 8.1
co .0 3 2.7
N 79.5 4 .0
ABSORBED H20 15.8
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.519 12-27-89 INITIAL LT 0.02CFM 5.0
METER 0.9624 12-27-89 FINAL 0.010 CFM 15.0
PITOT 0.84 2-26-90
CONTROL BOX NO. 2 PROBE NO. 5-5 NOZZLE NO. 39
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A. BAROMETRIC PRESSURE IN. HG..vvvuvrveenenennnans 29.55
B. AVG. DELTA H (IN H20) ¢ v v eeueneneneneenennnnnns 1.49
C. METER PRESSURE (IN. HG.)evvevevoenenenonnnns .. 29.66
D. STATIC PRESSURE (IN. H20) euvueueuenonnennnns .. .30
E. STATIC PRESSURE (IN. HG.)evvveeoenenonononnnns .022
F. STACK PRESSURE (IN. HG.) (A+E)....... e 29.57
G. STACK DIAMETER (IN.)...uee... ettt 48.00
H. STACK AREA (5Q. FT.)euerreneeneneeneenennns e 12.57
NOZZLE DIAMETER. ..eeveuvennn. et teneieeaaenaas .2320
I. NOZZLE AREA (5Q. FTu)eveueeenennennnn Cereeea .. .000294
J. AVG. STACK TEMP (DEG. R.)eveeeeeeenenononnnnns 586.6
K. AVG. METER TEMP (DEG. R.)eveveeeceononoanannns 553.5
L. CONDENSATE VOL. (ML) e ueueuenonononnanananenas 17.8
M. ABSORBED H20 (ML)...... ettt eieteaet e, 15.8
N. TOTAL H20 (ML) evveveevenenanenennns e eeeenee 33.6
O. METERED GAS (CF)evevenencencnoencnannnsnncnnans 91.440
P. GAS METER CORRECTION....eeeevencencnn. e .9624
Q. CORRECTED METERED GAS (CF)evvevererecnnnnnnns . 88.002
R. H20 GAS VOLUME (CF) (0.00267N(K/C).vuvveruennns 1.674
S. TOTAL SAMPLED VOLUME (CF) (Q+R).vevecrcnennnnnn 89.676
T. PERCENT H20 (100R/S) e v tuenenoneenenasencnnnans 1.87
THEORETICAL MAXIMUM. « ¢t vvrneneconcnonnnnnonss 14.13
PERCENT WATER USED. .. vvveeeeererncnsnncnonnens 1.87
U. SCFD GAS SAMPLED (528*Q*C/(29.9%K))...0eevevnn. 83.279
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 .9813 X 44.0 = .00
co .000 X .9813 X 28.0 = .00
02 .205 X .9813 X 32.0 = 6.44
N2 .795 X .9813 X 28.2 = 22.00
H20 X T/100= .0187 X 18.0 = .34
MOLECULAR
WEIGHT OF
STACK GAS = 28.77
W. PITOT CORRECTION....uvevervueenneocnnncnsonennnns .840
X. AVERAGE CORRECTED VELOCITY (FPS).eeeeveernenans 45.90
[85.49*W*SQRT( (J*DELTA P)/ (V*F) )]
Y. AVG. FLOW RATE (CFM)  (X*H*60)...ceeceocecness 34611.
Z. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 30792.
STACK FLOW RATE (DRY) v vvveereerensncoannannnnns 30217.
AA. SAMPLE TIME (SEC) eeeeceeeneroanocnoeoansannnns 7200.
BB. PERCENT ISOKINETIC. . .0 euveeeoeoenoenoanannannes 98.31

ATIR QUALITY ENGINEERING

U.S. STEEL
B BAT. BAGHOUSE MODULE 3
CLR-M3-1 3-13-90

STACK SAMPLING CALCULATIONS

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

U.S. STEEL
B BAT. BAGHOUSE MODULE 3
CLR-M3-1 3-13-90

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

PARTICULATE .00000 .00010 .00000 .00330

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00290 .00500
PARTICULATE .01130
ALL MATLS. .01130
PARAMETER GR/SCFD LB/HR
PARTICULATE .00117 .30174

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

U.S. STEEL
B BAT. BAGHOUSE
MODULE 4
DATE: .......3-13-90
CHARGE #: ...150-601000
TEST #: .....CLR-M4-1
1. EMISSION RESULTS
PARAMETER GR/SCFD LB/HR
PARTICULATE .00131 .33508
2. STACK CONDITIONS
FLOW (ACFM) 34955.
(SCFM) 30075.
MOISTURE CONTENT (%) 1.09
STACK TEMPERATURE (F) 146.5
3. SAMPLING CONDITIONS
SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 82.031
PERCENT ISOKINETIC 98.37
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AIR QUALITY ENGINEERING

U.S. STEEL
B BAT. BAGHOUSE MODULE 4
CLR-M4-1 3-13-90

FIELD DATA AND VELOCITY CALCULATIONS

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
47.0NE1425.0 947.127 .300 .71 .71 96. 93. 4.1 148. 33.2
44 .8NE .300 .71 .71 101. 94. 4.1 146. 33.°
42.3NE .300 .71 .71 102. 95. 4.1 149. 33.:
39.5NE .400 .95 .95 102. 94. 5.3 156. 38.6
36.0NE -400 .95 .95 103. 95. 5.3 147. 38.3
30.9NE .500 1.19 1.19 104. 96. 7.0 151. 43.0
17.1NE .600 1.43 1.43 104. 96. 8.2 147. 46.9
12.0NE .800 1.90 1.90 103. 96. 11.9 146. 54.1
8 .5NE .900 2.14 2.14 101. 95. 14.7 158. 58.0
5.7NE 1.000 2.34 2.34 99. 94. 15.6 151. 60.8
3.2NE 1.000 2.34 2.34 97. 93. 15.6 148. 60.6
1.0NE1525.0 990.405 .200 .47 .47 97. 92. 3.0 143. 27.0
47.08E1545.0 990.405 .800 1.87 1.87 99. 95. 11.3 147. 54.2
44 .8SE .800 1.87 1.87 102. 96. 11.3 144. 54.0
42.3SE .700 1.64 1.64 103. 96. 10.0 142. 50.5
39.5SE .700 1.64 1.64 105. 96. 10.0 140. 50.4
36.0SE .500 1.17 1.17 106. 97. 7.0 140. 42.6
30.9SE .500 1.17 1.17 107. 98. 7.0 138. 42.5
17.1SE .600 1.40 1.40 108. 99. 7.8 150. 47.0
12.0SE .800 1.87 1.87 107. 98. 11.2 145. 54.1
8.5SE .200 .47 .47 106. 99. 2.9 152. 27.2
5.7SE 1.000 2.34 2.34 108. 99. 15.3 146. 60.5
3.28E 1.000 2.34 2.34 105. 99. 15.3 150. 60.7
1.0SE1645.01038.179 .500 1.17 1.17 104. 99. 7.0 133. 42.3
ORSAT
co2 .0 IMPINGER NO. 1 2.1
02 20.5 2 .2
Co .0 3 2.0
N 79.5 4 .0
ABSORBED H20 14.8
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.519 12-27-89 INITIAL LT 0.02CFM 5.0
METER 0.9624 12-27-89 FINAL 0.010 CFM 15.0
PITOT 0.84 2-26-90
CONTROL BOX NO. 2 ~ PROBE NO. 5-5 NOZZLE NO. 39
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AIR QUALITY ENGINEERING

U.S. STEEL
B BAT. BAGHOUSE MODULE 4
CLR-M4-1 3-13-90

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG..oveveevevenonnnann 29.55
B. AVG. DELTA H (IN H20) e uuvueurueoenenonsonannnns 1.45
C. METER PRESSURE (IN. HG.)....... e, R 29.66
D. STATIC PRESSURE (IN. H20) .eveveenenennnn ceeees .30
E. STATIC PRESSURE (IN. HG.).evevueoeoeneeenennenns .022
F. STACK PRESSURE (IN. HG.) (A+E).eeuceeucecennnns 29.57
G. STACK DIAMETER (IN.)eeuveueeeoeocoenennncnnnnnns 48.00
H. STACK AREA (SQ. FTu)eeeeernreoenennnoneeeenens 12.57
NOZZLE DIAMETER..... ettt eteceeet et .2320
I. NOZZLE AREA (SQ. FT.)eevereeneeeeeennnnonesees  .000294
J. AVG. STACK TEMP (DEG. R.)eveeevenseosenconnnns 606.5
K. AVG. METER TEMP (DEG. R.)eveveevonencnennnns - 559.4
L. CONDENSATE VOL. (ML) euvuevueneoeneenceoanncnnes 4.3
M. ABSORBED H20 (ML) ..eeve... e reaeeaa. e 14.8
N. TOTAL H20 (ML) eevuvororuenenenoeoenanononnenes 19.1
O. METERED GAS (CF)uvvveeonnenoenceoeensosansonos 91.052
P. GAS METER CORRECTION.....vueeurneeeencncnononss .9624
Q. CORRECTED METERED GAS (CF)eevveeencnrennnconns 87.628
R. H20 GAS VOLUME (CF) (0.00267N(K/C).+uvvreerensns .962
S. TOTAL SAMPLED VOLUME (CF) (Q+R) e v evcesnsnnnns 88.590
T. PERCENT H20 (100R/S) eeuveuveusencnsncncnnnnnnens 1.09
THEORETICAL MAXIMUM. . e vevvnennenenencnsnnensns 23.78
PERCENT WATER USED. . v vvrrenenonnsnnensnnennes 1.09
U. SCFD GAS SAMPLED (528%*Q*C/(29.9%K))...vcvuunn. 82.031
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 .9891 X 44.0 = .00
co .000 X .9891 X 28.0 = .00
02 .205 X .9891 X 32.0 = 6.49
N2 .795 X .9891 X 28.2 = 22.18
H20 X T/100= .0109 X 18.0 = .20
MOLECULAR
WEIGHT OF
STACK GAS = 28.86
W. PITOT CORRECTION. . :evueeeusoreseoeacnananansess .840
X. AVERAGE CORRECTED VELOCITY (FPS).:veveveeeocnsnen 46.36
[85.49*W*SQRT( (J*DELTA P)/ (V*F) }]
Y. AVG. FLOW RATE (CFM)  (X*H*60)...0veveuveencecns 34955.
Z. STACK FLOW RATE (SCFM) (528%Y/J*F/29.92)...... 30075.
STACK FLOW RATE (DRY) ¢ e vvevencncncenoennensenes 29748.
AA. SAMPLE TIME (SEC) eevureverueononenncnanraoennns 7200.
BB. PERCENT ISOKINETIC. . :eeueesueeoonsansenoonannes 98.37

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

U.S. STEEL
B BAT. BAGHOUSE MODULE 4
CLR-M4-1 3-13-90
CYCLONE MATL.ON INSOL.MATL. SOL.MATL.
PARAMETER WT. (G) FILTER(G) 1IN PROBE (G) IN PROBE(G)
PARTICULATE .00000 .00220 .00000 .00280
INSOL.MATL. SOLUBLE MATL.
PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00200 .02010
PARTICULATE .02710
ALL MATLS. .02710
PARAMETER GR/SCFD LB/HR
PARTICULATE .00131 .33508

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

U.S. STEEL
B BAT. BAGHOUSE
MODULE 5
DATE: .......3-13-90
CHARGE #: ...150-601000
TEST #: ..... CLR-M5-1
1. EMISSION RESULTS
PARAMETER GR/SCFD LB/HR
PARTICULATE .00253 .51420
2. STACK CONDITIONS
FLOW (ACFM) 28121.
(SCFM) 24242,
MOISTURE CONTENT (%) 2.25
STACK TEMPERATURE (F) 145.4
3. SAMPLING CONDITIONS
SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 51.707
PERCENT ISOKINETIC 95.91
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AIR QUALITY ENGINEERING

U.S. STEEL
B BAT. BAGHOUSE MODULE 5
CLR-M5-1 3-13-90

FIELD DATA AND VELOCITY CALCULATIONS

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
47.0NE1425.0 783.600 .300 .54 .54 95. 96. 5.0 146. 33.2
44.8NE .300 .54 .54 97. 96. 5.0 149. 33.3
42.3NE .300 .54 .54 98. 97. 5.0 148. 33.3
39.5NE .300 .54 .54 98. 97. 5.0 142. 33.1
36.0NE .350 .64 .64 101. 99. 5.0 139. 35.7
30.9NE .400 .73 .73 102. 101. 5.0 149. 38.4
17.1NE .500 .91 .91 104. 103. 6.0 147. 42.9
12.0NE .500 .91 .91 104. 104. 6.0 145. 42.8
8.5NE .500 .91 .91 104. 104. 6.0 150. 43.0
5.7NE .400 .73 .73 104. 104. 6.0 149. 38.4
3.2NE .400 .73 .73 104. 104. 6.0 144. 38.3
1.0NE1525.0 812.564 .400 «73 .73 104. 104. 6.0 144. 38.3
47.0SE1545.0 812.564 .300 .54 .54 105. 107. 5.0 145. 33.2
44 .8SE .300 .54 .54 105. 107. 5.0 146. 33.2
42.3SE .400 .73 .73 107. 107. 5.0 143. 38.3
39.5SE .400 .73 .73 107. 107. 5.0 145. 38.3
36.0SE .400 .73 .73 107. 107. 5.0 146. 38.4
30.9SE .400 .73 .73 107. 108. 5.0 141. 38.2
17.1SE .400 .73 .73 107. 108. 5.0 140. 38.2
12.0SE .400 .73 .73 108. 108. 5.0 144. 38.3
8.5SE .400 .73 .73 108. 108. 5.0 148. 38.4
5.7SE .400 .73 .73 108. 108. 5.0 146. 38.4
3.2SE .400 .73 .73 108. 108. 5.0 145. 38.3
1.08E1645.0 841.990 .300 .54 .54 108. 109. 5.0 148. 33.3
ORSAT
co2 .0 IMPINGER NO. 1 5.0
02 20.5 2 3.3
co .0 3 1.7
N 79.5 4 .0
ABSORBED H20 15.2
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.762 12-28-89 INITIAL LT 0.02CFM 5.0
METER 0.9558 12-28-89 FINAL 0.010 CFM 6.0
PITOT 0.84 2-26-90
CONTROL BOX NO. 4 PROBE NO. 5-3 NOZZLE NO. 44
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AIR QUALITY ENGINEERING

U.S. STEEL
B BAT. BAGHOUSE MODULE 5
CLR-M5-1 3-13-90

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG...uvvevvnvocncncnans 29.55
B. AVG. DELTA H (IN H20) cvueeeeoenncnsnssnsancnns .69
C. METER PRESSURE (IN. HG.)eeveveeooonososecacnns 29.60
D. STATIC PRESSURE (IN. H20) .eveeocesasosnnsncnns .30
E. STATIC PRESSURE (IN. HG.).veeeoocoavsaacannons .022
F. STACK PRESSURE (IN. HG.) (A+E).cecececoonccens 29.57
G. STACK DIAMETER (IN.).uveoeocoocncoacasonsnnnns 48.00
H. STACK AREA (SQ. FT.)eeveuveereccocoaoancocnnons 12.57
NOZZLE DIAMETER. .« vevvecnsasocnnasansasssnanes .2090
I. NOZZLE AREA (SQ. FT.)eeveeeenrasessssasasasass  .000238
J. AVG. STACK TEMP (DEG. R.)eceveresononansnnnsns 605.4
K. AVG. METER TEMP (DEG. R.)ececcccsacosonsocnnns 564.2
L. CONDENSATE VOL. (ML) .veeuecesocaoaoaosoceansons 10.0
M. ABSORBED H20 (ML) +eevvereoeoseosaconsesansanss 15.2
N. TOTAL H20 (ML) e eeroeneonsosnaancassascnscons 25.2
O. METERED GAS (CF)evervecenennconeccosossassosss 58.390
P. GAS METER CORRECTION.....0vececeocoscosonsasans .9558
Q. CORRECTED METERED GAS (CF).vvcevcocecoscansnns 55.809
R. H20 GAS VOLUME (CF) (0.00267N(K/C).cvecececnsns 1.282
S. TOTAL SAMPLED VOLUME (CF) (Q+R).cccecesesoncns 57.092
T. PERCENT H20 (100R/S) eseceecncacocntosasnsensns 2.25
THEORETICAL MAXIMUM. . v veeneenenncnncasasassanas 22.61
PERCENT WATER USED.¢.veeesoaccnconasasnasnnens 2.25
U. SCFD GAS SAMPLED (528*Q*C/(29.9%K))..c0vvveccnn 51.707
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 .9775 X 44.0 = .00
co .000 X .9775 X 28.0 = .00
02 .205 X .9775 X 32.0 = 6.41
N2 .795 X .9775 X 28.2 = 21.92
H20 X T/100= .0225 X 18.0 = .40
MOLECULAR
WEIGHT OF
STACK GAS = 28.73
W. PITOT CORRECTION...eveveeveesesosoacssosososnns .840
X. AVERAGE CORRECTED VELOCITY (FPS).ccecesesoscens 37.30
[85.49*W*SQRT( (J*DELTA P)/(V*F) )]
Y. AVG. FLOW RATE (CFM)  (X*H*60)....ceccecesccns 28121.
Z. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 24242.
STACK FLOW RATE (DRY) e vvevverecocosnooasnsnsons 23697.
AA. SAMPLE TIME (SEC) eeveeeeeevcnsosasnssasacnsass 7200.
BB. PERCENT ISOKINETIC..:eeeeeeoensoasasasnacnansns 95.91

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

U.S. STEEL
B BAT. BAGHOUSE MODULE 5
CLR-M5-1 3-13-90

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

PARAMETER WT. (G) FILTER(G) 1IN PROBE(G) IN PROBE(G)
PARTICULATE . 00000 .00200 .00000 .00290
INSOL.MATL. SOLUBLE MATL.
PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00360 .01730
PARTICULATE .02580
ALL MATLS. .02580
PARAMETER GR/SCFD LB/HR
PARTICULATE .00253 .51420

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

U.S. STEEL
B BAT. BAGHOUSE
MODULE 6

DATE: .......3-13-90

CHARGE #: ...150~601000
TEST #: .....CLR-M6-1

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR
PARTICULATE .00126 .27564
2. STACK CONDITIONS
FLOW (ACFM) 30160.
(SCFM) 26041.
MOISTURE CONTENT (%) 2.06
STACK TEMPERATURE (F) 144.4
____________________________________________________ ) Y - —— ——— > = —— = —
3. SAMPLING CONDITIONS
SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 54.961
PERCENT ISOKINETIC 102.41

E-34



POINT TIME
47.0NE1425.0 426.372

44 .8NE
42.3NE
39.5NE
36.0NE
30.9NE
17.1NE
12.0NE
8.5NE
5.7NE
3.2NE

1.0NE1525.0 456.480
47.0SE1545.0 456.480

44 ,8SE
42.3SE
39.5SE
36.0SE
30.9SE
17.1SE
12.0SE
8.5SE
5.7SE
3.2SE

1.0SE1645.0 486.838

AIR QUALITY ENGINEERING

U.S.
B BAT. BA
CLR-M6-1

STEEL
GHOUSE

MODULE 6

3-13-

90

FIELD DATA AND VELOCITY CALCULATIONS

METER ORI

READING DELTA P DELTA H

(DRY)CF 1IN.H20 REQ

.250 .35
.250 .35
.270 .38
.270 .38
.270 .39
.300 .43
.500 .72
.600 .86
.600 .86
.700 1.00
.600 .86
.400 .57
.400 .57
.400 .57
.500 .71
.500 .71
.500 .72
.500 .72
.400 .58
.500 .72
.500 .72
.600 .87
.500 .72
.400 .58
ORSAT
Cco2 .0
02 20.5
Cco .0
N 79.5

CONTROL BOX CALIBRATIONS

FACTOR DATE
ORIFICE 1.634 12-28
METER 0.9778 12-28
PITOT 0.84 2-26-

CONTROL BOX NO. 3

METER
FICE TEMP STACK CORRECTED
DEG F VACUUM TEMP VELOCITY
ACT IN OUT IN.HG. DEG FFT/SEC
.35 98. 91l. 2.0 150. 30.4
.35 103. 93. 2.0 150. 30.4
.38 106. 94. 2.0 147. 31.5
.38 107. 94. 2.0 145. 31.5
.39 109. 94. 2.0 147. 31.5
.43 109. 95. 2.5 150. 33.3
.72 110. 95. 3.0 147. 42.9
.86 110. 94. 3.5 146. 47.0
.86 110. 94. 3.5 152. 47.2
1.00 110. 93. 4.0 147. 50.8
.86 110. 93. 3.5 143. 46.8
.57 110. 93. 2.5 139. 38.1
.57 101. 92. 2.0 145. 38.3
.57 107. 93. 2.5 143. 38.2
.71 109. 95. 3.0 141. 42.7
.71 111. 95. 3.0 140. 42.7
.72 112. 96. 3.0 138. 42.6
.72 113. 96. 3.0 136. 42.5
.58 113. 97. 2.5 146. 38.3
.72 114. 97. 3.0 143. 42.8
.72 114. 97. 3.0 148. 42.9
.87 115. 98. 3.5 142. 46.8
.72 115. 98. 3.0 141. 42.7
.58 115. 99. 2.5 140. 38.1
IMPINGER NO. 1 6.8
2 1.6
3 1.9
4 .0
ABSORBED H20 14.2
LEAK CHECK
RATE IN.HG
-89 INITIAL LT 0.02CFM 5.0
-89 FINAL 0.005 CFM 6.0
20
PROBE NO. 5-4 NOZZLE NO. 45
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AIR QUALITY ENGINEERING

U.S. STEEL
B BAT. BAGHOUSE MODULE 6
CLR-M6-1 3-13-90

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG.vvvvovuonnonnannnns 29.55
B. AVG. DELTA H (IN H20) eeeeeeccoosotossanannsans .64
C. METER PRESSURE (IN. HG.)eeuveoooonoeeocnanansans 29.60
D. STATIC PRESSURE (IN. H20) .eeceeroosesannennons .30
E. STATIC PRESSURE (IN. HG.).ueveooeoeonnsanoonss .022
F. STACK PRESSURE (IN. HG.) (A+E).ccceeecocncncnns 29.57
G. STACK DIAMETER (IN.)eeeeeecocncosasocannannnns 48.00
H. STACK AREA (5Q. FT.)eeueococsorosnansannanasns 12.57
NOZZILE DIAMETER. « ¢ o vveeeocanccnscsaseacnsosas .2010
I. NOZZLE AREA (SQ. FT.)evveecocecsnsecscsanosess 000220
J. AVG. STACK TEMP (DEG. R.).ccvcecococooancnnnns 604.4
K. AVG. METER TEMP (DEG. R.)cucececococnonnnnnnnns 562.2
L. CONDENSATE VOL. (ML) .vveeeoeaconsossoonasannns 10.3
M. ABSORBED H20 (ML) eeveeecocoacsocensasncnnasans 14.2
N. TOTAL H20 (ML) eueuveeoeonsoaoososocnsnasesnses 24.5
O. METERED GAS (CF)evvevecnoenasonossacncnsonnnns 60.466
P. GAS METER CORRECTION.....ccceooscssnonnnsosons .9778
Q. CORRECTED METERED GAS (CF).veerererooannonnnes 59.124
R. H20 GAS VOLUME (CF) (0.00267N(K/C).cevuvecnnns 1.243
S. TOTAL SAMPLED VOLUME (CF) (Q+R).:csreocaconses 60.366
T. DERCENT H20 (100R/S) evceeeocccansanaassasannns 2.06
THEORETICAL MAXIMUM. « o vvveeocacncnsosasoannens 22.05
PERCENT WATER USED..eveeeeeeecccssosooanasanes 2.06
U. SCFD GAS SAMPLED (528*Q*C/(29.9%K))..ceveveons 54.961
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 .9794 X 44.0 = .00
co .000 X .9794 X 28.0 = .00
02 .205 X .9794 X 32.0 = 6.42
N2 .795 p .9794 X 28.2 = 21.96
H20 X T/100= .0206 X 18.0 = .37
MOLECULAR
WEIGHT OF
STACK GAS = 28.75
W. PITOT CORRECTION....uveeeeoeocosccoseccsononnans .840
X. AVERAGE CORRECTED VELOCITY (FPS).cececosococosen 40.00
[85.49*W*SQRT( (J*DELTA P)/ (V*F)}]
Y. AVG. FLOW RATE (CFM)  (X*H*60)...cececesvncans 30160.
%Z. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 26041.
STACK FLOW RATE (DRY) eeveeeoeccncnsocaanannnans 25505.
AA. SAMPLE TIME (SEC)eeeveececnccsososnscanonnaons 7200.
BB. PERCENT ISOKINETIC...0:eveeeesoscososoassnsnsns 102.41

(T*100*U*29.92) / (528*X*AA*I*F* (1-T/100))
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AIR QUALITY ENGINEERING

U.S. STEEL
B BAT. BAGHOUSE MODULE 6
CLR-M6-1 3-13-90

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

PARTICULATE .00000 .00090 .00000 .00070

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00290 .00850
PARTICULATE .01300
ALL MATLS. .01300
PARAMETER GR/SCFD LB/HR
PARTICULATE .00126 .27564

Emission rates are based on the PA method.
The soluble impinger weight is excluded from the calculations
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AIR QUALITY ENGINEERING
U.S. STEEL
B BAT. BAGHOUSE
MODULE 7
DATE: ¢¢¢¢...3-13-90

CHARGE #: ...150-601000
TEST #: .....CLR-M7-1

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

2. STACK CONDITIONS

FLOW (ACFM) 32167.

(SCFM) 28459.
MOISTURE CONTENT (%) 1.76
STACK TEMPERATURE (F) 130.0

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 78.321
PERCENT ISOKINETIC 95.75
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AIR QUALITY ENGINEERING

U.S. STEEL
B BAT. BAGHOUSE MODULE 7
CLR-M7-1 3-13-90

FIELD DATA AND VELOCITY CALCULATIONS

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 OoUT IN.HG. DEG FFT/SEC
47.0NE1425.0 994.528 .250 .63 .63 98. 93. 3.0 138. 30.1
44 .8NE .550 1.39 1.39 104. 99. 5.5 140. 44.7
42.3NE .800 2.02 2.02 107. 100. 8.1 137. 53.8
39.5NE .750 1.89 1.89 109. 100. 7.5 131. 51.8
36.0NE .800 2.02 2.02 111. 103. 8.0 134. 53.6
30.9NE .600 1.51 1.51 111. 104. 6.6 135. 46.5
17.1NE .450 1.14 1.14 111. 105. 5.0 135. 40.3
12.0NE .450 1.14 1.14 110. 105. 5.0 135. 40.3
8 .5NE .350 .88 .88 108. 105. 4.0 134. 35.5
5.7NE .300 .76 .76 108. 105. 3.5 130. 32.7
3.2NE .300 .76 .76 108. 105. 3.5 130. 32.7
1.0NE1525.01034.071 .250 .63 .63 110. 104. 3.2 120. 29.6
47.0SE1545.0 34.071 .250 .63 .63 104. 104. 3.0 135. 30.0
44 .8SE .250 .63 .63 109. 105. 3.0 132. 29.9
42.3SE .250 .63 .63 110. 105. 3.0 131. 29.9
39.5S8SE .250 .63 .63 109. 104. 3.0 130. 29.9
36.0SE .300 .76 .76 110. 104. 3.2 127. 32.7
30.9SE .300 .76 .76 110. 104. 3.2 125. 32.6
17.1SE .800 2.02 2.02 112. 105. 7.5 132. 53.6
12.0SE .950 2.40 2.40 113. 105. 9.0 130. 58.3
8.5SE 1.000 2.52 2.52 113. 104. 9.5 136. 60.1
5.7SE 1.000 2.52 2.52 113. 104. 9.6 134. 60.0
3.2SE 1.000 2.52 2.52 113. 104. 9.8 119. 59.2
1.0SE1645.0 76.200 .950 2.40 2.40 113. 104. 8.9 90. 56.2
ORSAT
coz2 .0 IMPINGER NO. 1 6.1
02 20.5 2 8.7
Cco .0 3 1.2
N 79.5 4 .0
ABSORBED H20 13.7
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.781 12-27-89 INITIAL LT 0.02CFM 5.0
METER 1.0372 12-27-89 FINAL 0.010 CFM 11.0
PITOT 0.84 2-26-90
CONTROL BOX NO. 1 PROBE NO. 5-2 NOZZLE NO. 37



AIR QUALITY ENGINEERING

U.S. STEEL
B BAT. BAGHOUSE MODULE 7
CLR-M7-1 3-13-90

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG..veceveonnonnasones 29.55
B. AVG. DELTA H (IN H20) .u:uvcueooooocsonconnaocnss 1.38
C. METER PRESSURE (IN. HG.)eevescoocnsoeosnnonocs 29.65
D. STATIC PRESSURE (IN. H20) .ceerurnenonnoacnsanss .40
E. STATIC PRESSURE (IN. HG.).eevseoenoacnransnnns .029
F. STACK PRESSURE (IN. HG.) (A+E)ececceecocacnsnss 29.58
G. STACK DIAMETER (IN.)eeeeeceorcocooeoannnaasass 48.00
H. STACK AREA (SQ. FT.)eeeoencoossnssnosocaosnosns 12.57
NOZZLE DIAMETER. e v v oveveocasosssnsansnonsnnsns .2370
I. NOZZLE AREA (SQ. FT.)uceeceeeceasecaasaasseses 000306
J. AVG. STACK TEMP (DEG. Ru)ecececcccosacasonnses 590.0
K. AVG. METER TEMP (DEG. R.)eccvcoceococncnsasocs 566.3
L. CONDENSATE VOL. (ML) .eeeueaneconccancnsnsonnnsns 16.0
M. ABSORBED H20 (ML) .veeoeeoaoaossasonsnsasasasss 13.7
N. TOTAL H20 (ML) . v eeveeceroacasesosnenaanaanases 29.7
O. METERED GAS (CF)evveecococaocssoasasasnnascsoes 81.672
P. GAS METER CORRECTION....eeceossocosocnsosonnns 1.0372
Q. CORRECTED METERED GAS (CF).:cvceveeernennanoces 84.710
R. H20 GAS VOLUME (CF) (0.00267N(K/C).eveevecases 1.515
S. TOTAL SAMPLED VOLUME (CF) (Q+R).ceteceonncnsns 86.225
T. PERCENT H20 (100R/S) ecececoccssosncscansasancs 1.76
THEORETICAL MAXIMUM. .. evvocecocosacencnanannes 15.31
PERCENT WATER USED. ceveeecococcsosescasaansnse 1.76
U. SCFD GAS SAMPLED (528*Q*C/(29.9%K))...cveecens 78.321
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 .9824 X 44.0 = .00
co .000 X .9824 X 28.0 = .00
02 .205 X .9824 X 32.0 = 6.44
N2 .795 X .9824 X 28.2 = 22.03
H20 X T/100= .0176 X 18.0 = .32
MOLECULAR
WEIGHT OF
STACK GAS = 28.79
W. PITOT CORRECTION...vveeerecoocscsonsscsssananss .840
X. AVERAGE CORRECTED VELOCITY (FPS).ceceseocosases 42.66
[85.49*W*SQRT( (J*DELTA P)/(V*F)}]
Y. AVG. FLOW RATE (CFM)  (X*H*60)..cuccovvacacanns 32167.
2. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 28459.
STACK FLOW RATE (DRY) eveveeocncocesasoscnananns 27960.
AA. SAMPLE TIME (SEC)eevecececococsccccsansnasnnnss 7200.
BB. PERCENT ISOKINETIC. . ::eeueeceocosococasoaonens 95.75

(T*100*U*29.92) / (528 *X*AA*I*F* (1-T/100))
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AIR QUALITY ENGINEERING

U.S. STEEL
B BAT. BAGHOUSE MODULE 7
CLR-M7-1 3-13-90

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

PARAMETER WT. (G) FILTER(G) IN PROBE(G) IN PROBE(G)
PARTICULATE .00000 .00140 .00000 .00040
INSOL.MATL. SOLUBLE MATL.
PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00540 .00490
PARTICULATE .01210
ALL MATLS. .01210
PARAMETER GR/SCFD LB/HR
PARTICULATE .00142 .33928

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

U.S. STEEL
B BAT. BAGHOUSE
MODULE 12
DATE: .......3-13-90
CHARGE #: ...150-601000
TEST #: .....CLR-M12-1
1. EMISSION RESULTS
PARAMETER GR/SCFD LB/HR
PARTICULATE .00103 .22013
2. STACK CONDITIONS
FLOW (ACFM) 28306.
(SCFM) 25411.
MOISTURE CONTENT (%) 2.17
STACK TEMPERATURE (F) 121.3
3. SAMPLING CONDITIONS
SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 77.514
PERCENT ISOKINETIC 106.59
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AIR QUALITY ENGINEERING

U.S. STEEL
B BAT. BAGHOUSE MODULE 12
CLR-M12-1 3-13-90

FIELD DATA AND VELOCITY CALCULATIONS

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
47.0SW 955.0 914.921 .250 .74 .74 78. 75. 5.0 119. 29.6
44.8SW .250 .74 .74 84. 78. 6.0 119. 29.6
42.3SW .300 .89 .89 87. 80. 6.1 117. 32.4
39.55W .300 .89 .89 90. 82. 6.5 124. 32.6
36.0SW .300 .89 .89 92. 84. 6.5 123. 32.6
30.95W .300 .89 .89 93. 85. 6.5 124. 32.6
17.1SW .450 1.35 1.35 95. 87. 9.4 120. 39.8
12.08W .600 1.79 1.79 97. 87. 12.0 118. 45.9
8.5SW .650 1.94 1.94 97. 87. 14.0 126. 48.1
5.7SW .600 1.79 1.79 96. 89. 13.8 124. 46.1
3.25W .600 1.79 1.79 97. 90. 13.6 119. 45.9
1.0SW1055.0 953.249 .400 1.19 1.19 97. 90. 9.0 110. 37.2
47.0NW1125.0 953.249 .250 .74 .74 91. 88. 6.0 127. 29.8
44.8NW .250 .74 .74 95. 90. 6.0 124. 29.8
42.3NW .250 .74 .74 97. 91. 6.1 133. 30.0
39.5NW .250 .74 .74 98. 91l. 6.0 127. 29.8
36.0NW .250 .74 .74 99. 92, 6.0 129. 29.9
30.9NW .250 .74 .74 100. 93. 6.0 131. 29.9
17.1NW .450 1.34 1.34 102. 94. 9.0 125. 40.0
12.0NW .500 1.49 1.49 102. 95. 10.0 131. 42.3
8 .5NW .550 1.64 1.64 103. 96. 11.0 128. 44.3
5.7NW .700 2.09 2.09 103. 96. 14.8 100. 48.8
3.2NW .800 2.38 2.38 106. 99. 5.5 121. 53.1
1.0NW1225.0 993.800 .500 1.49 1.49 105. 95. 4.0 93. 41.0
ORSAT
co2 .0 IMPINGER NO. 1 9.2
02 20.5 2 7.8
Cco .0 3 2.9
N 79.5 4 .0
ABSORBED H20 16.6
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.781 12-27-89 INITIAL LT 0.02CFM 5.0
METER 1.0372 12-27-89 FINAL 0.010 CFM 15.0
PITOT 0.84 2-26-90
CONTROL BOX NO. 1 PROBE NO. 5-2 NOZZLE NO. 37
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AIR QUALITY ENGINEERING

U.S. STEEL
B BAT. BAGHOUSE MODULE 12
CLR-M12-1 3-13-90

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG..veeeenonoonnannnnns 29.55
B. AVG. DELTA H (IN H20) e evueueneeenaeesesannaanns 1.24
C. METER PRESSURE (IN. HG.)........ et ceeen 29.64
D. STATIC PRESSURE (IN. H20) .:uveveeeneeoenenonans .30
E. STATIC PRESSURE (IN. HG.)eveeouonrooooaoananns .022
F. STACK PRESSURE (IN. HG.) (A+E).ceeeeecencecons 29.57
G. STACK DIAMETER (IN.)eeveueeereoeocnanannnnanons 48.00
H. STACK AREA (SQ. FTu)eevernenenonsennnanannnses 12.57
NOZZLE DIAMETER. + v e vueesenranennosensencennnns .2370
I. NOZZLE AREA (SQ. FT.)eeveveraresesnacacaceasess  .000306
J. AVG. STACK TEMP (DEG. Ru)evevrveenencncnnasacns 581.3
K. AVG. METER TEMP (DEG. Ru)eveveenncencncnnnnnns 552.5
L. CONDENSATE VOL. (ML).eeveeennn. et eeieieeeaes 19.9
M. ABSORBED H20 (ML) .veveeannn. ettt eieeeeeeaeaee 16.6
N. TOTAL H20 (ML) eveeeeenenannnns et eeeeiaaeaee 36.5
O. METERED GAS (CF)eveevennnennnnenns i 78.879
P. GAS METER CORRECTION....veeeeenocnnncnsnnnenns 1.0372
Q. CORRECTED METERED GAS (CF)evveveencecenonnonns 81.813
R. H20 GAS VOLUME (CF) (0.00267N(K/C).vvvucurnsns 1.816
S. TOTAL SAMPLED VOLUME (CF) (Q+R)ecececocecncnns 83.630
T. PERCENT H20 (100R/S) ceeeenenrecesennnencannnns 2.17
THEORETICAL MAXIMUM. ¢ oo v venenennencnnarennnnns 11.99
PERCENT WATER USED. e vveveeeencncecasennnnnnnss 2.17
U. SCFD GAS SAMPLED (528*Q*C/(29.9%K)).uveuvecacen. 77.514
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 .9783 X 44.0 = .00
co .000 X .9783 X 28.0 = .00
02 .205 X .9783 X 32.0 = 6.42
N2 .795 X .9783 X 28.2 = 21.93
H20 X T/100= .0217 X 18.0 = .39
MOLECULAR
WEIGHT OF
STACK GAS = 28.74
W. PITOT CORRECTION. .:ecseeeoeocecesanaaancososons .840
~—>X. AVERAGE CORRECTED VELOCITY (FPS).eveeececacases 37.54 —
[85.49*W*SQRT( (J*DELTA P)/(V*F)}]
Y. AVG. FLOW RATE (CFM)  (X*H¥60)..cuveeccocecosns 28306.
Z. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 25411.
> STACK FLOW RATE (DRY) evveveeceoneacncananasannns 24859.
AA. SAMPLE TIME (SEC) eeveveeeneeaneecnsnonsanancnss 7200.
BB. PERCENT ISOKINETIC. . :eeeeeeacncesososnsnnnnses 106.59

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

U.S. STEEL
B BAT. BAGHOUSE MODULE 12
CLR-M12-1 3-13-90
CYCLONE MATL.ON INSOL.MATL. SOL.MATL.
PARAMETER WT. (G) FILTER(G) 1IN PROBE(G) IN PROBE (G)
PARTICULATE .00000 .00030 .00000 .00150
INSOL.MATL. SOLUBLE MATL.
PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00340 .00440
PARTICULATE .00960
ALL MATLS. .00960
PARAMETER GR/SCFD LB/HR
PARTICULATE .00103 .22013

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

U.S. STEEL
B BAT. BAGHOUSE
MODULE 14
DATE: .......3-13-90
CHARGE #: ...150-601000
TEST #: .....CLR-M14-1

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

2. STACK CONDITIONS

FLOW (ACFM) 28008.

(SCFM) 25047.
MOISTURE CONTENT (%) 2.37
STACK TEMPERATURE (F) 123.7

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 54.528
PERCENT ISOKINETIC 105.97
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AIR QUALITY ENGINEERING

U.S. STEEL
B BAT. BAGHOUSE MODULE 14
CLR-M14-1 3-13-90

FIELD DATA AND VELOCITY CALCULATIONS

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 OoUT IN.HG. DEG FFT/SEC
47.0SW 955.0 367.470 .250 .36 .36 77. 72. 2.0 120. 29.7
44.85W .250 .36 .36 83. 73. 2.0 119. 29.6
42.3SW .250 .36 .36 88. 76. 2.0 119. 29.6
39.58W .280 .40 .40 91. 77. 2.0 123. 31.5
36.0SW .300 .43 .43 94. 80. 2.0 121. 32.5
30.98W .350 .50 .50 96. 80. 3.0 122. 35.2
17.1SW .600 .86 .86 99. 81. 4.0 123. 46.1
12.0swW .600 .88 .88 102. 82. 4.0 121. 46.0
8.58W .700 1.03 1.03 102. 84. 4.0 121. 49.7
5.7SW .700 1.03 1.03 102. 84. 4.0 122. 49.7
3.25W .600 .88 .88 102. 84. 3.5 123. 46.1
1.0SW1055.0 398.662 .500 .73 .73 102. 85. 3.0 122. 42.0
47.0NW1125.0 398.662 .300 .43 .43 82. 83, 2.0 121. 32.5
44.8NW .250 .36 .36 96. 83. 2.0 124. 29.8
42.3NW .380 .55 .55 98. 84, 2.0 131. 36.9
39.5NW .350 .51 .51 100. 85. 2.0 127. 35.3
36.0NW .420 .61 .61 102. 86. 2.5 129. 38.7
30.9NW .420 .61 .61 103. 87, 2.5 131. 38.8
17.1NW .400 .58 .58 104. 88. 2.5 125. 37.7
12.0NW .400 .58 .58 104. 89. 2.5 127. 37.7
8 .5NW .400 .58 .58 104. 89. 2.5 127. 37.7
5.7NW .430 .63 .63 104. 89. 2.5 126. 39.1
3.2NW .250 .37 .37 105. 90. 2.0 124. 29.8
1.0NW1225.0 426.220 .250 .37 .37 105. 90. 2.0 121. 29.7
ORSAT
co2 .0 IMPINGER NO. 1 9.9
02 20.5 2 5.6
co .0 3 1.6
N 79.5 4 .0
ABSORBED H20 11.0
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.634 12-28-89 INITIAL LT 0.02CFM 5.0
METER 0.9778 12-28-89 FINAL 0.005 CFM 6.0
PITOT 0.84 2-26-90
CONTROL BOX NO. 3 PROBE NO. 5-4 NOZZLE NO. 45
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AIR QUALITY ENGINEERING

U.S. STEEL
B BAT. BAGHOUSE MODULE 14
CLR-M14-1 3-13-90

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG.:uveveurenonnsennns 29.55
B. AVG. DELTA H (IN H20) e euvrvnuenrenrnneneansnns .58
C. METER PRESSURE (IN. HG.) e vvevurenrnoencnnenns 29.59
D. STATIC PRESSURE (IN. H20) et v eevereenconcnnnnss .40
E. STATIC PRESSURE (IN. HG.):veuveeoeonnnnnn R .029
F. STACK PRESSURE (IN. HG.) (A+E)........ e 29.58
G. STACK DIAMETER (IN.) .uuveeuveenoeoencnnnancenans 48.00
H. STACK AREA (SQ. FT.)eeuvrvrneeeeoeonoonoconnnas 12.57
NOZZLE DIAMETER. .. v vverenenenenoneeocnceenssas .2010
I. NOZZLE AREA (SQ. FT.)eueveeeneeeneenoeesennens 000220
J. AVG. STACK TEMP (DEG. R.)eeverveurnnuenneononnns 583.7
K. AVG. METER TEMP (DEG. R.)eveveeeenensenconenas 550.5
L. CONDENSATE VOL. (ML) . ueuenenenseonnenennnnnnn 17.1
M. ABSORBED H20 (ML) e v e eeneneeneensnnennannsns 11.0
N. TOTAL H20 (ML) e eueuennenonneenensonsnnenneens 28.1
O. METERED GAS (CF)eeeuennnneeneesensonenncnsnnss 58.750
P. GAS METER CORRECTTION. .. .0 euerveseononsncnnnnnns .9778
Q. CORRECTED METERED GAS (CF)eveveveveoceseooncnns 57.446
R. H20 GAS VOLUME (CF) (0.00267N(K/C)eveeerennann 1.396
S. TOTAL SAMPLED VOLUME (CF) (Q+R) e eveeececncons 58.842
T. PERCENT H20 (100R/S) et evrenencnsesesnnnocnnns 2.37
THEORETICAL MAXIMUM. « e vvvrenenneenensonennenns 13.02
PERCENT WATER USED. v euueneensenencnnonneenns 2.37
U. SCFD GAS SAMPLED (528*Q*C/(29.9%K))...veueuenr.. 54.528
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 .9763 X 44.0 = .00
co .000 X .9763 X 28.0 = .00
02 .205 X .9763 X 32.0 = 6.40
N2 .795 X .9763 X 28.2 = 21.89
H20 X T/100= .0237 X 18.0 = .43
MOLECULAR
WEIGHT OF
STACK GAS = 28.72
W. PITOT CORRECTION. .. .eeuveeeeseocncncesosoncaness .840
X. AVERAGE CORRECTED VELOCITY (FPS).e:eveeceecnnnn 37.15
[85.49*W*SQRT{ (J*DELTA P)/(V*F) )]
Y. AVG. FLOW RATE (CFM)  (X*H*60)..vceeecccnanans 28008.
Z. STACK FLOW RATE (SCFM) (528*%Y/J*F/29.92)...... 25047.
STACK FLOW RATE (DRY) e e vveueencnensnconcnnnenss 24453.
AA. SAMPLE TIME (SEC) eeeeveeeneencnesencencannnnnas 7200.
BB. PERCENT ISOKINETIC. .. e e euoeneeenencnsaonnnns 105.97

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

U.S. STEEL
B BAT. BAGHOUSE MODULE 14
CLR-M14-1 3-13-90

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

PARTICULATE .00000 .00160 .00000 .00160

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00320 .00730
PARTICULATE .01370
ALL MATLS. .01370
PARAMETER GR/SCFD LB/HR
PARTICULATE .00181 .37884

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

ANALYTICAL RESULTS FOR SULFATE DETERMINATION
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APPENDIX G

FIELD DATA SHEETS FOR VISIBLE EMISSIONS
AND PLUME OPACITY MEASUREMENTS



USX CORPORATION

USS CLAIRTON WORKS

EMISSION CONTROL REPORT - “B" BATTERY SHED OBSERVATIONS

BATTERY 8
Oven Sec. Max. Pushing
DATE Observ. >=20% Opacity Performance
=-=-=-==-===-=-=-8-=-=-=-==-=-=-=-=‘=-=-==-=-=-=-:8-=-==-8-8-=-=-8-=-=-=='==-=-='='

03712/90 B-14 0 (174 100%
03/12/90 A-19 0 114 100%
03/12/90 B-24 0 0% 100%
03/12/90  A-29 0 0x 100%
03712/90 B-29 0 0% 100%
03/12/90 A-34 0 (173 100%
03/12/90 B-34 0 ox 100%
03712/90 A-1 5 25% 0%
03/12/90 8-1 0 (174 100%
03/12/90 A-6 0 (174 100%
03/12/90 B-6 0 (174 100%
03/13/90 A-N 0 0% 100%
037/13/90 B-11 0 ox 100%
03/13/90 A-16 0 0% 100%
03/13/90 B-16 0 0% 100%
03/13/90 A-21 0 0% 100%
03/13/90 B-21 6 25% 0%
03/13/90 A-26 0 0x 100%
03713/90 B8-26 25 25% 0%
03/13/90 A-31 0 ox 100%
03/13/90 B-31 0 (17 4 100%
03/13/90 A-36 0 0x 100%
03/13/90 B-36 15 25% 0%
03/13/90 A-23 0 (174 100%
03/13/90 B-23 15 25% 0x
03/13/90 A-28 0 0% 100%
03/13/90 B-28 10 30% 0x
03713790  A-33 0 0% 100%
03/13/90 B-33 0 174 100%
03/13/90 A-38 0 0% 100%
03/13/90 8-5 0 0% 100%
03/13/90 A-5 0 0% 100%
Total: 32 76 81.25%
Average: 2.38



8

"B” Battery Pushing :Name :m_

Dates_o3/2/go

Foreman:_HN4.c” Crew: R

g.xuml

econds Max.
__bveNifaime |@ 204 Upuc Areas of kulssion &/or Comments
B-yliz4d oo | '°E’ Ne ViOIPP Fmissioss fom Q54

Points of Emission

_____ - — - '
‘a3 o c
N ] ]
Lk, = i : H
<( W R et ot
Pid Z
"/ . = de
' N\ | v
_— A ,f/ D
s -
’ I

Note: Points T 2 ¥
Designate Doorways

Note: #1. Represents fugitive ealissions from the Coke Side Shed on "B" Batte-
During Push anmd Truvel.
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"B" Battery Pushing ameiKicy ChAspipcery
Date: 0}!‘3]20
Foreman: HALL ° Crew: R

1. Pl
econds Max.

__uvenlirme |@ 20€ Upac. Areas of kulusion &f/or Comments

A-fllref ['oo | oFflvo yuitie Beigsions fgos Bsh .

Wives FRom THE Su.  Wepley YN

Points of Imission

- —

S Y —
A B} C !
, N ; . H
<( S TR TRt AT
/ e e —-
. “ 7“2
/
7 D
E
’ I

Note: Points E & P
Designate Doorways

Note: #1. Represents fugitive emissions from the Coke Side Shed on "B" Batte-
During Push and Truvel.
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"B" Battery Pushing Nane1 et (ossecaety
Date a_g_;Mo

Foremni HAel™  Crens B

1. PUSH

econds Max.
__oveNljrime fe 20X Upuc, Areas of Ewiusion &/or Comments
_R-a4)l !472] o0 of MO ViSIBLe Epmissiors FRom  PusH

LAMBS  FRoM QD ﬁd‘ﬂ& [5@&#‘

Points of Enission

2
£
I
g..
X

Note: Pointse E & P
Designate Doorways

Note: #1. Represents fugitive emissions from the Coke Side Shed on "B" Batte-
During Push and Truvel.
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"B" Battery Pushing Womer Kood (assecacec,
Date a_O}JIQ.JE

Foreman: liALLL' Crew: _B_

. PUSIL
Seconds Max,
__UveNlfrIme [ 20€ Upuc, Areas of bulssivn &/or Comments
A"g? .'03 .'00 O% s L /‘ '.Av i
Wivhs Feem SW. Aftey 15 man,
Points of Exission
—— e

’ : T —————
A B ! ¢

- . ]
i[ ) s by b IS
<§ . ?JJ—L,.LL.LL_L 4:1)‘;51..1 L

[ 4
P
1.4

X

Note: Points E & P
Designate Doorways

Note: #1. Represents fugitive emissions from the Coke Side Shed on "B" Batte-
During Push ard Truvel.
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“B" Battery Pushing Mames [0, cH Casg‘gggéz

Date l_@J _(1[‘1 o
Foremani_HALL ™ Crewi R

4. PUSIL

Foconﬂs Max.
_ _OVLNI TN 2 20 Upac. Areas of EKmiusion &/or Comments
Ba|2v7|oo | 0% |y, visse guzsions cton ros¥.

Wikhs  From THE SW. AT AfrROY 2O agH

Points of Enission
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D
[] B : c

«il ‘d,“/" ‘.ll”"' LL_J.,.LuA_Uu 'J.l Lol s

X

Note: Points E & ?
Designate Doorways

Note: #1. Represents fugitive emissions from the Coke Side Shed on "B" Batte-
During Push amd Truvel.
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"B" Battery Pushing Manes il (Cassr Aresy
Date: _D}_bg.llo

Foremni_MHay)”  Crev: B

d. PUSI

#Soconds Max.
;LQLLI@c Areas of kuwiussion &/or Comments
A-Mll237]0o | o Mo viging Engsions Flom A/t .

Wik FRom  Siy. AT At 1D mpw.

Points of Exission

————— :_ -': = T ————
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<( l f M’llﬂr 'lLliJ.LL_’u 'u.:uuuu ;
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v 1
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Note: Points E & ¥
Designate Doorways

Kote: #1. Represents fugitive emissions from the Coke Side Shed on "B" Batte-
During Push and Travel.
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"B" Battery Pushing Waes fictl Lagsscdeee
ate: 0,1&2 !90

Foreman:_ MALL Crew: &

4. PUGlL
econds Max.

UvEN i rIMe |e 20% Upac, Areas of Lulusion l[or Comments

Bsijlawe | 0ol oo VismE Crgcions om  Asy.

\

Wisds Flam S ar- Ardlor 25 04.

Points of Enission
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/ . 5 YA <L 1";.. Ll idby
X T

Note: Points E & ¥
Designate Doorways

Note: #1. Represents fugitive emissions from the Coke Side Shed on "B" Batte-
During Push and Truvel.



Date; O b b

v

!‘onn.m_iﬁ_L_{;_CnmL

"B" Battery Pushing Nane '2&1.‘/_(—95&5«_555;/_

4. PUSI

Seconds Max.
__bvenliyims |@ 204 Opuc, Areas of EKulusion &/or Comments
_A-1ll2s0] tos 25)?@&6 SS/on, e sovrd

ree ”1 74
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Points of Imission

N i T
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ALl TR L0 bt
Pid . ”

!
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(CLI iy
/
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Note: Points E & ¥
Designate Doorways

Kote: #1. Represents fugitive emissions from the Coke Side Shed on "B" Batte-
During Push and Travel.
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=" Battery Pushing ones Bic  (hssecsoegr
Dater_o3 1] to

Foremani_HAY™  Crevi}

4. PUSI
sconds Max.
1IN

_ _UVEN @ 20£ Upuc, Areas of kwlusion &/or Comments
Bl 20‘/ ‘0O Oﬁ o _Yisi as_ Florm - fuss .
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Points of Enission
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'
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Note: Points E & P
Designate Doorways

Note: #1. Represents fugitive emissions from the Coke Side Shed on "B" Batte-
During Push and Travel.
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"B" Battery Pushing Manes vl Chece Rste,

Date a_Q}'la |10

1. PUSI
Seconds Max.
oven] [yIme | 20& Opac, Areas of EFulssion &Zor Comments
AR QO ng o Yis, (SS Lo
uw:»g;» FRom Y a RoX RO may.
Points of Imission
----- — i = I ————
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Note: Points E o ¥
Designate Doorways

Note: #1. Represents fugitive emissions from the Coke Side Shed on "B” Batte-
During Push and Travel.
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*B" Battery Pushing

Date |_Q}J IEY L‘IO
Foremani JALL~  Crews »

L. PUGIL
econds Max.
__bvenileime |@ 20( Upac. Areas of bmission &/or Comments
_B-cll3a9 00 | ofue wisiare emmsrons From Posy.
) € T ()

Points of Emission
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/ = ‘ Te
7, -c 1 J _\\\>\~‘ /; ‘
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» I
Points E & ¥

Note:

Designate Doorways

Note: #1. Represents fugitive ealssions from the Coke Side Shed on "B" Batte-
During Push and Truvel.
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*B" Battery Pushing

CousTy ~ Hogpies

:Names &cd _C_Axrccggﬂ

Dater_o3] (3]0

Note: Points E & F
Designate Doorways

Foreman:_HALL ~ Crewi R
4. PUSIL
Seconds Max.
oveN|{{TIMe |@ 204 Upac, Areas of Euwiusion &/or Comments
a=y o3l 00 | 07 |io VISBLE  Emissiovs  Flom  JosH
Uinds Flom THe S Afllop 1Y mas .
Points of Enission
_____ - o ) T —_—
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(l[._{!_luﬂ-ql}uﬁ:*-r-s-,-.,-.; . ? H
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7
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b
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Note: #1. Represents fugitive emissions from the Coke Side Shed on "B" Batte-

During Push ard Truvel.
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Mames_fOrk Cusscs

Date:_O3/ Q!’ °

Foreman: 442 L Crewi g

“B” Battery Pushing

d. PUSIL

econds Max.
__UveNil1Ime |2 204 Upac, Areas of buisvsion &/or Comments
‘ 00 I o 1

B ulljonsg Mo ViSIBLE Emissens FRom b 9/f.

wivbs Feon SW, A S mpH.

Points of Inission
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]
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Note: Points E & P
Designate Doorways

Note: #1. Represents fugitive exmissions from the Coke Side Shed on "B" Batte-
During Push amd Travel.
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Coun.ﬂ“l! — N HES

*B” Battery Pushing :Names £,,,// &3%6&@

Date: {?AJ/fD
Foreman: 7L ° Crew: £

d. PUSI
Seconds Max.

__UVLNITITME e 205‘ Opuc, Areas of bulusion &/or Comments
P-tb {1o32] 1o o WO VISIBLE Emissions Flom  PusH .

i WihS  FRom  Sw AT APfecl S »pw.

Points of EInmission

—-———— -—
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'
<U' ‘{ g "ll”’r u—-L,LLLl_‘L/u ’_gl Y ¥ :
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X

Note: Points E & ¥
Designate Doorways

Note: #1. Represents fugitive emissions from the Coke Side Shed on "B" Batte-
During Push and Truvel.
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CoonT Y~ Huyltss

Meme1Ryp Cocspegeeo,
Du‘.uﬂ_h_:ﬂ;o

Foreman: NAY Crew: B

Areas of Eudusion l[or Comments

__oven{luame 1@ 200 vpac,
B-1b |lie. y3]0O O% o

VISIRWE Eaissiors Flom Fosy .

Wiviy Flon The S AT APrecX O k.

Points of Enission
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'U—J.,.Lu.l_l."" AL Qb o b
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X

Note: Points E & F
Designate Doorways

Note: #1. Represents fugitive emissions from the Coke Side Shed on "B" Batte-
During Push and Travel.
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CounTy Hugpes

"B" Battery Pushing ‘Names_\d Ca £
Date: ?5)[3126
Foreman: HAc( ~ Crew: B
d. PUSH

Seconds Max.

__bven|l1ime |@ 20X Upac, Areas of Eulssion &/or Comments
L350 O/Z o_VISIAL Em/35/0as flon /l54 .

Wivss [eoM sW  ppplor /S mpr.

Points of Exnission

- —
———

Note: Points 2 & ?
Designate Doorways

Note: #1. Represents fugitive ealssions from the Coke Side Shed on "B" Batte-
During Push amd Truvel.
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"B” Battery Pushing

County —H WHes

:Nane ,g\'C—H QA—sz s eny

Dater_23 |13]w
Foreman: NAL U ana_ﬁ_
d. PUSI
Seconds Max.
TIme @ 204 Upac Areas of Eulusion l[or Comments
Y,
lie7|tet | 295 1t/

Enissio, Llom Lpr oF 3#;2 Al A

Wiamty

FRowa THE 4,&ST AT alléor

|5 nas

P s of Inission
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i "
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AT X 3

Note: Points E & F
Designate Doorways

Note: #1. Represents fugitive emissions from the Coke Side Shed on "B" Batte-

During Push amd Truvel.
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COUUT‘{ - Hug ﬂ.érs
K
*B" Battery Pushing Name_§51 /24«

Date: f}_lj}bo
Foremani_ HatL”™  Crewi §

l. PUGI
econds Max.
TIME

_ _UVLN 4 20X Upuc, Areas of Euipsion &Zor Comments
. A -2 //072 ‘00 O% Mo YASIRLE Emi3Sior ousA 9% FPM AsH
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Wwls Flom T WXST Ay AffLex | Smpu.

Points of EImission

: ' T
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(O L by =i s s
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4 - = T
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Note: Points E & ¥
Designate Doorways

Note: #1. Represents fugitive emissions frox the Coke Side Shed on "B" Batte-
During Push and Truvel.
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Copnty ~Hughes

"B Battery Pushing Nanes KicH Caccechoerr
Date: _Q}_LL}J!_O
Foreman: HAL L~ Crew: B

L. PUGIL
scords Max.
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Wiels  FROM THe uesT AT Aflloy (SwpH.

Points of Exzission
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c

T

Note: Points E & ¥
Designate Doorways

Note: #1. Represents fugitive emissions from the Coke Side Shed on "B" Batte:
During Push and Truvel.
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"B" Battery Pushing -'lﬂ'*.&c-ﬂ._c&éiu%%t_

Dates_ox|i3lio

Foreman: H4)/ ° Crew: R

1. PUGI
Seconds Max.

__bventirime @ 200 vpac, Areas of EKwlusivn &/or Comments
A -3 [I'{4 JioO 07 No YiSRire EMm.eS.ons FRom oy

Winhy FRom Twe vagor st BNOPPev, VEMPN.

Points of Enission
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A B )V C
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X

<( O R Wil et R AR R
/ v" l,' —— .
. . ®, 7 L‘Z
/s
Ve
7 D
E
? I

Note: Points E & P
Designate Doorways

Note: #I. Represents fugitive emissions from the Coke Side Shed on "B" Batte-
During Push and Truvel.
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*B" Battery Pushing

4. PUSIL
Sccords lhx.

ConTy  {lLgHes

:Names fﬁgz CAssccbeeny

Dates QS/B Z)O
Foremani_j2 ¢ Crewi B

Areas of Bulssion &[or Commenis

_oventlyzme J@ 200 0
R3] st |ico |o;6

NO VigiRle Ewmigiopd ovse o,

Ve

‘06 somonth or (ST  Fhos Ao

M jé’\ T ¢ k_{‘$‘r A AP’MK an\'p/‘)’.

Points of Enmission

; )
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] '

X

Note: Points E & ¥

Designate Doorways

Note: #1. Represents fugitive emissions from the Coke Side Shed on "B" Batte-
During Push amd Travel.
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*"B” Battery Pushing .-lmuejg,ﬂ (sSetdcrey
Date: O3 h} bo

Foremani Hal U Crevi R
1. PUSI
Seconds Max.
_ _OVENI|TIME e 204 Upac, Areas of kulusion &f/or Comments
. /-3 (2015 ]:00 O.zf MO VISIRLE PM(gsiloes  FRong PusH
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Wiphs Flm Tie wesT AT APfeey IS mpsl.

Points of Emission
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<( O TR0 3 e R A n T R (R P
/ S C— )
/
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E
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Note: Points E & P
Designate Doorways

Note: #1. Represents fugitive emissions from the Coke Side Shed on "B" Batte-
During Push and Travel.
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Cowry ~ Hoyiles

“B" Battery Pushing Names_{CicH CASSE tRep
DatuiBl i3 )IO
Foreman: [HALL" an;_B__
4. PUSIH
#Scconil Max.
__oven) Lz

2 20X Upuc, Areas of Eulssion l[or Comments

o1/
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= O D
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y I

Note: Points E & F
Designate Doorways

Note: #1. Represents fugitive emissions from the Coke Side Shed on "B" Batte-
During Push and Truvel.
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*B” Battery Pushing :Nanes Elg H g&g&dﬂg

Date: QS!Q/?O
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.A":’) 225 | Leo 076 Mo YilALE EmisSaie Feon  foga .

A
-— .

Winvhs FRom THE WEST AT AfPLox 1O (b.i
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Note: Points E & P
Designate Doorways

Note: #1. Represents fugitive emissions from the Coke Side Shed on "B" Batte-
During Push and Truvel.
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*B" Battery Pushing

d. PUSI

econds Max.

__oventlrame | E 20£ Upuc,
B-Bl2yyq | ys :2_52

Areas of Eulusion &ZOr Comments
¥ o4
Al S LS o5 4aE (oo Koo X A0s A /A
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Note: Points E & ¥

Designate Doorways

Note: #I. Represents fugitive emissions fron the Coke Side Shed on "B" Batte-
During Push and Truvel.



*B" Battery Pushing :Names E’,‘;g Cﬂsrgdgg’g

_ _UVLN

A-28

@ 20{ Upac Areas of kumlusion &Zor Comments
0o ot

Dater O0x//3 /]O

Foreman: sz ° Crew ;___é_
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sconds Max.
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Note: Points E & ¥
Designate Doorways

Note: #1. Represents fugitive emissions from the Coke Side Shed on "B" Batte-

During Push and Travel.
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"B Battery Pushing Wames Koy (hecrccere,

Date: 0_.5/3 ‘A -

Foreman: <L Crew: S
1. pusil
Seconds Max.
__uvintirime 1@ 20¢ vpac, Areas of Euwlgsion &/or Commenis
\
RB-28)13 L0 I3OFAN omZoen flem  tooe pees | A

Winvds FReam THE LxST— AY 1Omp-

——— o —

Note: Points E & P
Designate Doorways

Note: #1. Represents fugitive emissions froz the Coke Side Shed on "B" Batte-
During Push and Truvel.
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*B* Battery Pushing Nane1 flz—ﬁ : éﬁgﬁr@

Datei__ 2 3//_;4’ >
Foremant /2744 . Crew: £

1. PUGL
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Note: Points E & F
Designate Doorways

Note: #1. Represents fugitive enissions frox the Coke Side Shed on 3" Batte"
During Push ard Truvel.
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. Datei_23 13 190
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Note: Points E & P
Designate Doorways

Note: #1. Represents fugitive emissions from the Coke Side Shed on "B" Batte-
During Push ard Truvel.
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"B” Battery Pushing :Nane1

I3
Date: fjé/j X, /?0
Foremani Zy2{ ~ Crew: S5
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econds Max.

_ _OVENTELTINS @ 204 Upac, Areas of Ewlusion &/or Comments

a-38]|420)00 1075 o pame empsms Ao Aosk -

Wiwps Flom THE WRST AT Aflear 10 meK.

Points of Enission
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Note: Points E & ¥
Designate Doorways

Note: #1. Represents fugitive emissions from the Coke Side Shed on "B" Batte-
During Push amd Truvel.
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Note: Points E & 7
Designate Doorways

Note: #1. Represents fugitive emissions froz the Coke Side Shed on "B" Batte-

During Push and Travel.
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Note: Points E & ¥
Designate Doorways

Note: #1. Represents fugitive ealssions frox the Coke Side Shed on "B" Batte-
During Push and Truvel.
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