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Western Region

Department of Environmental Resources
400 Waterfront Drive

Pittsburgh, PA 15222-4745

Demonstration

Clairton Battery Stack #3

| have enclosed with this letter the mass emission report on #3 Battery Combustion Stack.
The compliance demonstration was conducted at USS Clairton Works, Clairton, PA, a
division of USX Corporation, on August 4-5, 1993.

For questions regarding this report, please contact William C. Graeser at (412) 233-1467.

V'er??uly

e

/
7

GTW/BAC
Enclosure

U S Steel Group
A arvision of USX Corcoratior

G. T. Weber\Jr-
General Manager
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CLAIRTON, PENNSYLVANIA
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COMPLIANCE DEMONSTRATION
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USS CLAIRTON WORKS
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EXECUTIVE SUMMARY

On August 4 and 5, 1993, a compliance test program was conducted for USS Clairton Works,
Clairton, PA, on the #3 Battery Combustion Stack. The purpose of the testing was to
determine the (1) concentration and mass emission rate of particulate matter, and (2) presence
and extent of visible emissions from the stack as required by the Amended Mon Valley
Consent Decree, Paragraph V.A.(6) and Appendix 4.A.

The results of the testing showed an average particulate matter concentration and emission rate
of 0.0099 grains per dry standard cubic feet (gr/dscf) and 3.2 pounds per hour (Ib/hr),
respectively.  As promulgated by the Amended Mon Valley Consent Decree, Paragraph
V.A.(6), the allowable particulate matter concentration for #3 Battery Combustion Stack is
0.030 gr/dscf. Thus, the average particulate matter concentration in the stack gas is less than
the allowable concentration.

The opacity of the exhaust gas during any of the three tests was less than or equal to 10
percent. As promulgated by the Amended Mon Valley Consent Decree, Paragraph V.A.(6),
the "visible emissions shall not equal or exceed 20 percent opacity for a period or periods
aggregating in excess of 3 minutes in any 60-minute period and shall never equal or exceed 60
percent opacity."”
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1.0 INTRODUCTION

On August 4 and 5, 1993, a compliance test program was conducted for USS Clairton
Works, Clairton, PA, on the #3 Battery Combustion Stack. The purpose of the testing
was to determine the (1) concentration- and mass emission rate of particulate matter,
and (2) presence and extent of visible emissions from the stack as required by the
Amended Mon Valley Consent Decree, Paragraph V.A.(6) and Appendix 4.A.

Testing was performed by Chester Environmental. All test procedures were witnessed
a representative from the Allegheny County Health Department Bureau of
Environmental Quality (BEQ).

The test program required two days to complete the field work activities due to a delay
in the operation of the Battery #3. Since no ovens in Battery #3 were pushed or
charged from approximately 1400 to 1730 on August 4 1993, no emissions testing was
completed during this time period. The third test run was conducted on the following
day, August 5, 1993.

. CHESTER
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2.0 METHODOLOGIES

The compliance test program was conducted in accordance with the emissions
measurement test protocol, which can be found in Appendix A.

Particulate matter sampling was performed in accordance with EPA Stationary Source
Sampling Methods 1 through 5. Three two-hour tests were executed during normal,
maximum operation and production of the battery.

The process exhausts through a 114 inch inside diameter stack. A total of 24 traverse
points, 12 per diameter, were sampled; the traverse points were calculated in
accordance with EPA Method 1. Sampling was conducted through four equally spaced
ports, with six traverse points sampled per port. Each traverse point was sampled for 5
minutes, thus bringing the total sampling time to 120 minutes for each test run.

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

At the beginning and end of each test, gas concentrations of carbon dioxide (CO?2),
oxygen (Op), and nitrogen (N3, by differenée) were determined with the use of a
Bacharach “Fyrite" apparatus as specified by EPA Method 3. Gas concentrations were
used to obtain molecular weight of the process gas on a dry basis.

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

As specified by EPA Method 5, each sample train was assembled as required by the
method, leak-checked on site at the beginning and end of each test run, and operated
such that isokinetic conditions were maintained. Clean up of the sampling train
included an acetone rinse of the front-half components of the sample train. Front-half
acetone rinses were evaporated to dryness, desiccated, and weighed to a constant
weight. Sample train filters were desiccated for 24 hours, and particulate matter
weight was determined gravimetrically. Rinse residue weights and filter weights were

' CHESTER
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measured to the nearest 0.1 mg. One acetone blank was prepared in the same manner
as the test sample rinses. The blank residue weiéht was subtracted from the test sample
residue weights. After blank correction, the acetone rinse residue weights and sample
train filter weights were used to determine total particulate matter catch.

All visible emissions determinations were performed in accordance with EPA
Stationary Source Sampling Method 9. Visible emission readings were recorded for
the duration of each particulate matter test.
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3.0 RESULTS

All testing was performed during periods of normal plant operation. Copies of the
plant operational data can be found in Appendix B.

All sampling equipment was calibrated and operated in accordance with EPA Stationary
Source Sampling Methods 1 through 5. Copies of the pre-test calibration results, post-
test calibration results, and the. results of an audit conducted with a critical orifice
provided by the Allegheny County Health Department BEQ can be found in Appendix
A.

Copies of the field data sheets can be found in Appendix A. The gravimetric results
and the emissions calculations for each test can be found in Appendix C.

The test results have been summarized in Table 1. The results of the testing showed an
average particulate matter concentration and emission rate of 0.0099 grains per dry
standard cubic feet (gr/dscf) and 3.2 pounds per hour (Ib/hr), respectively.  As
promulgated by the Amended Mon -Valley Consent Decree, Paragraph V.A.(6), the
allowable particulate matter concentration for #3 Battery Combustion Stack is 0.030
gr/dscf. Thus, the average particulate matter concentration in the stack gas is less than
the allowable concentration.

Table 1 also lists other pertinent stack and sambling parameters which include stack gas
flow rate in units of actual cubic feet per minute (acfm) and standard cubic feet per
minute (scfm), moisture content of the stack gas (percent by volume), stack gas
temperature (°F), gas volume sampled for each test in units of dry standard cubic feet
(dscf), and the isokinetics value for each test. The gas volume sampled for each 120
minute test was greater than 50 dry standard cubic feet. The isokinetics value is equal
to the ratio of the average linear gas velocity sampled through the probe nozzle to the
average stack gas velocity. An isokinetics value between 90 percent and 110 percent is
considered acceptable. Isokinetic values for the three test runs were 97.6 percent,
104.3 percent, and 104.2 percent; therefore, all values were within the acceptable
range. Actual test sampling times have also been included in Table 1.

Copies of the field data sheets for the visible emissions readings can be found in
Appendix A. As promulgated by the Amended Mon Valley Consent Decree,
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Paragraph V.A.(6), the "visible emissions shall not equal or exceed 20 percent opacity
for a period or periods aggregating in excess of 3 minutes in any 60-minute period and
shall never equal or exceed 60 percent opacity.” The opacity of the exhaust gas during
any of the three tests was less than or equal to 10 percent.
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Test Number
Test Date

Mass Emissions Rate
and Concentration

Particulate Matter

Stack Conditions

Flow Rate

Temperature
Moisture Content

Sampling Conditions

Test times

Sampling Time
Sample Volume
Isokinetics

USS Clairton Works

(Ib/hr)
(gr/dscf)

(acfm)
(scfm)
(dscfm)
(°F)
(%)

(minutes)
(dscf)
(%)

TABLE 1

USS CLAIRTON WORKS

CLAIRTON, PA

#3 BATTERY COMBUSTION STACK
PARTICULATE MATTER EMISSIONS DATA

Run 1
" CLR-BS3-1
8-4-93

10.9
0.0375

73800

. 38900
33960
522
12.7

0900
to 0930

0934
to 1004

1007
to 1037

1040
to 1110

120

55.979
97.6

-6-

Run 2
CLR-BS3-2
8-4-93

4.1
0.0144

75100
38400
33101
551
13.8

1155
to 1225

1228
to 1258

1302
to 1332

1336
to 1406

120
58.352
104.3

Run 3
CLR-BS3-3
8-5-93

2.5
0.0089

74500
38600
33466
540
133

0720
to 0750

0755
to 0825

0828
to 0858

0901
to 0931

120

58.951
104.2

\

Average

5.8
0.0203

74467
38633
33509
538
13.3
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COMPLIANCE DEMONSTRATION
NO. 3 BATTERY COMBUSTION STACK
USS CLAIRTON WORKS

USS CLAIRTON WORKS
CLAIRTON, PENNSYLVANIA

APPENDIX A

TEST PROTOCOL, FIELD DATA SHEETS, CALIBRATION
RESULTS
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TEST PROTOCOL
COMPLIANCE DEMONSTRATION OF
#3 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
CLAIRTON, PA

Particulate matter sampling will be performed in accordance with EPA Stationary
Source Sampling Methods 1 through 5 (40 CFR, Part 60, Appendix A) and Sections
139.11 and 139.12 of the Pennsylvania Department of Environmental Resources (PA
DER) Source Testing Manual. Three two-hour tests will be executed during normal
operating conditions. Greater than 50 dry standard cubic feet of sample gas will be
collected during each test run.

The process exhausts through a 114 inch diameter stack. A total of 24 traverse points
(12 per diameter) will be sampled; the traverse points will be calculated in accordance
with EPA Method 1. Sampling will be conducted through four equally spaced ports,
with six traverse points sampled per port. Each point will be sampled for S minutes, thus
bringing the total sampling time to 120 minutes.

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

At the beginning and end of each test, gas concentrations of CO,, Oy, and N (by
difference) will be determined with the use of a Bacharach "Fyrite" apparatus as
specified by EPA Method 3. Gas concentrations will be used to obtain molecular weight
of the process gas on a dry basis.

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

USS Clairton Works 7/93 1 @/ CHESTER

ENVIRONMENTAL



As specified by EPA Method 5, each sample train will be assembled as required by the
method, leak-checked on site at the beginning and end of each test run, and operated
such that isokinetic conditions are maintained. Clean up of the sampling train will
include an acetone rinse of the front-half components of the sample train. Front-half
acetone rinses will be evaporated to dryness, desiccated, and weighed to a constant
weight. Sample train glass fiber filters will be desiccated for 24 hours, and particulate
matter weight will be determined gravimetrically. Rinse tesidue weights and filter
weights will be measured to the nearest 0.1 milligram. One acetone blank will be
prepared in the same manner as the test sample rinses. The blank residue weight will be
subtracted from the test sample residue weights. After blank correction, front-half
acetone rinse residue weights and sample train filter weights will be used to determine
total particulate matter catch. Clean up and analytical procedures will follow the
methodology of EPA Method 5.

All visible emissions determinations will be performed in accordance with EPA
Stationary Source Sampling Method 9. Visible emission readings will be recorded for
the duration of each particulate matter test.

A report summarizing the compliance test program will be submitted within 60 days
following completion of field work. The report will describe test methodologies utilized
and present a textual and tabular summary of the emissions results and related sampling
information. Copies of operational data will be included in the report to verify that all
testing was performed during periods of normal plant operation. Also incorporated into
the report will be copies of the pre-test calibration results, post-test calibration results,
the results of an audit conducted with a critical orifice provided by the Allegheny County
Health Department Bureau of Air Pollution Control, field data sheets for the particulate
matter sampling and visible emissions determinations, emissions calculations, and
gravimetric results for each test.
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Nome: Q&u AN D / Civee Lot i il

Date./a-c-/-yz Train ID =, “3 M Cal, Factor, Y A
Type of Pump J'M#’a.’u\

Type of Meter Box rn 22z,

Phone: = L

*If you calculate dry gas volume in En
0.02832 m3/£t3 to obtain the volume {

5LS

Run Number

Orifice No. é-_;/c, -z

Example 1 2 3
DG
Final reading £e3 96.461 49 5PO 27040  3ycg0
Initial reading £e3 946.602  /2.4c0 /8-poo 2 7-R00
Difference, v, ft3 9.859 7. 120 7 240 7. 380
Percent Accuracy,- ZA
Inlet/Outlet temperatures
Abeec'S mnutes 7 M8 Al _ganz e
After 10 minutes 111/88 XIio 2 2
Final 112/8 w9TL e/ 70. _73/7s
Avg. temperature, t,  °/°f 99.3/559.3 c,f‘iﬁ ?67’1{(@6, Ql 57(
Tine, © ni-n 15.0 /5~ O /5> /5 o
Orifice man. rdg., delta H 1.35 D.(p‘r 0,65 O. &S5
Bar. pressure, Pbar _29.75 29 .05 29 .05 A9 o5
Ambient temperature, t, °r/°c 74/23.3 co I tol o0 [
Pump vacuua’ in. Hg 18.8 20 o 2O 2 o
Vm(std)" £e3 9.2815 _Z 05! (390 7058
DCM cal. factor, Yc 1.0593 _ /- 0/ /. 075/ /.0l 57)
QVn(ufx) () = Coaes 04N F 0.9%0 0.1999

VL™
\‘Ln (s) = Yo ['zﬂ.‘?zt]&cﬁ‘(

wjba ta Shcet

glish Units, use tha conversion factor of
o metric units.



CEOMETRICPITOT CALIB RATION
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e
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— — = we__ 9 w0
- I . =
e X=_ %Y = X075
(3R~ using 1/2° nozzle)

€ | Y=___).00 Y>10°
4 - —= — 1050, @ Q500 -
o - - " ’t > t z=_35% Z>20
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GEOMETRIC PITOT CALIBRATION

Caliper #__x£7 - 57 Probe #:__z0 - /
Precheck Due:__ P/2-9.3

Post Check Imuals:__'?f')/)

2. 08—
Bl=__ /. 5
o \.’-\,‘ B! B = <50
B-= zo — ' '
F: O?ib “
p= o-0i ‘7{ = < 0.1250° (y: rTANB')

V=0.036  V=<003125(v: F ™ E)

W-.-M Wzo"
X=_92.277_ X20.750

(34" using 1/2° nozzle)

= 0.000 » Y23'0-
Z= 2.5—'00 Z>20"

P oo ?
" _ )
2,100, A <3.00 0, D=0.32¥ D187

1.08 .l <P <1.50 Dt

e
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SII ™™ s:u;m”m( C_]i)

]
&m« t . '

( x! 0 xPRLSSED N 3&6(;.5;)

S

5 £ f v J ATt Tyl

RiIJeMNMuN I laeilwy

LM 2% 3IN{

o —-———ta v e n e E ; - - e




COMPLIANCE DEMONSTRATION
NO. 3 BATTERY COMBUSTION STACK
USS CLAIRTON WORKS

USS CLAIRTON WORKS
CLAIRTON, PENNSYLVANIA

APPENDIX B
PLANT OPERATIONAL DATA

\

CHESTER

ENVIRONMENTAL
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Wednesdav. August 4. 1993 Turn 3

Seo § Oven Last Pus
! a2 1Hun
2 A2372 1L
3 823/1 1nin
4 #25/2 132884
5 B23/1 11413
& #2772 138234
7 R2741 1y
8 A2972 1234}
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11 21 133841
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19 rg 12 1
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28 A19/3 13ELEL
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3 Bt 3 1
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47 RS 73 133221
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COMPLIANCE DEMONSTRATION
NO. 3 BATTERY COMBUSTION STACK
USS CLAIRTON WORKS

USS CLAIRTON WORKS
CLAIRTON, PENNSYLVANIA

APPENDIX C
GRAVIMETRIC RESULTS, EMISSIONS CALCULATIONS
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AIR QUALITY ENGINEERING
SAMPLING CALCULATIONS
CLIENT: Claw #< TEST DATE: ®-H-G3
TESTSITE: 43 Efes Ak TESTNUMBER: C,F— @s3- (
A. Barometric Pressure 29.35 in. Hg
B. Static Pressure -1 0 in. H20
C. Stack Pressure 2915 in. Hg [A+(B/13.6)]
D. Average a H 0.69 in. H20
E. Meter Pressure 2749 in. Hg [A~«(D/13.6)] -
F. Average aP 0.05 in. H20
G. Pitot Coefficient 0.84
H. Gas Meter Coefficient ).or5{
I.  Stack Diameter 7z in.
J.  Stack Area 20.58 ft2 (0.00545°17)
K. Nozzle Diameter 0.42 % in.
L. Nozzie Area 997 x (0 ft2 (0.00545°K )
M. Average Stack Temperature 522 °F
N. Average Stack Temperature a2 °R (460+M)
O. Average Meter Temperature o °F
P.  Average Meter Temperature =< ‘R (460+0)
Q. Condensate Volume 16/. b mL
R.  Absorbed H20 A mL
S. Total H20 122 R mL (Q*R)
T.  Filter Particulate Weight Q.10 g
U.  Probe Particulate Weight 0.0296 g
V. Impinger Particulate Weight g
W. Total Particulate Weight 0. 2 g (T+U+V)
X. Metered Gas Volume R, BES  def
Y. Corrected Metered Gas Volume 59,7274 def X*H)
Z. H20 Gas Volume QL F] cf (0.00267*S*P/A)
AA. Total Sample Volume (R, 483 cf (Y+2)
BB. Percent H20 % (100°Z/AA)
CC. Gas Volume Sampied dscf [Y %(528/P)*(E/29.92))
DD. Grain Loading 0.03% ~gridsef (15.4*wiCC)
EE. Average Molecular Weight:
Component] % Volume |* (1-BB/100)|* Molecalar] = Weight/Mol
+100 i
HO 04273 § 2.280
€02 | o130 | o873 “ 4,994
CO | & ! 2 (7.3
i 02 I H Mo ! I NIE:
N B3 i 20,281 |
H2 | ! 2 (05
AT % .i P &
Average Molecular Weight 22,9
FF. Average Stack Velocity 7.4 Tps {85.49°G*SQRT [(F*N)/(C*EE)}}
GG. Averge Flow Rate 13200 acfm  (60*FF*))
HH. Standard F1ow Rate o0 scfm  [GG*(528/N)*(C/29.92)]
II. Sampie Time 200 sec
J1. Percent Isokinetic 976 % {[1004CC*60*J] / [HH*L*I1*(1-BB/100)]}
KK. Mass Flow Rate 10. 1 Ib/hr  [(DD*HH*(1-BB/100)*60/7000}
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KEYSTONE ENVIRONMENTAL RESOURCES, INC.

AIR QUALITY ENGINEERING
SAMPLING CALCULATIONS
CLIENT: bwton (UarKS TEST DATE: S-¢-22
TEST SITE: 3 S K TEST NUMBER: c.R— AS3-2>
A. Barometric Pressure 2% 35 in. Hg
8. Static Pressure ) in. H20
C. Stack Pressure 29.28 in. Hg [A+(B/13.6)]
D. Average aH 0 13 in. K20
E.  Meter Pressure 29 { O in. Hg [A~(D/13.6)]
. Average aP 0. 05 in. H20
5. Pitot Coefficient o.pq
H. Gas Meter Coefficient 1.OI5 1
.  Stack Duameter {4 n.
. Stack Area Jo. 88§ ft2 (0.00545413)
K. Nozzle Diameter O0-428 in.
. Nozzle Area 9 99 xto=T ft2 (0.00545°K?)
M. Average Stack Temperature e °F
N. Average Stack Temperature 1oL °R (460+M)
0. Average Meter Temperature A °F
P. Average Meter Temperature sLL ‘R (460+0)
Q. Condensate Volume /8¢ b mL
R. Absorbed H20 (3.6 mL
S.  Total H20 /78 1 mL (Q*R)
I. Filter Partculate Weight 0.0345 g
U. Probe Particulate Weight .0 200 g
V. Impinger Particulate Weight g
W. Total Particulate Weight 0.0 g (T+U+V)
X. Metered Gas Volume (!, O3 def
Y. Corrected Metered Gas Yolume (2 33 def X*H)
Z. H20 Gas Yolume 10,020 cf (0.002672S*P/A)
AA. Total Sample Volume 72.553 cf (Y+2)
BB. Percent H20 13.8 % (100°Z/AA)
CC. Gas Volume Sampled 53,352 “dsef  [Y%(528/P)*(E/29.92)]
DD. Grain Loading o0.0l94 gridscf (15.4WiCC)
EE. Average Molecuiar Weight:
Compooent| % Volume |* (1-33/100)‘- Molecular] = Weight/Mol
+100 Weight
H0 | 0.3% q 18 2,484
C2_ | 0.(30 | “ 4,931
o | o | p1] [75)
02 ! o, oo ! t 32 1,703
N2+ 0.838 28 20, 033
2] D s T 2
Ar i I 4« 7
Average Molecular Weight 28.55 '
FF. Average Stack Velocity V2. F tps {85.49°G*SQRT [(F*N)/(C*EE)}}
3G. Averge Flow Rate 75 (00 acfm  (60°FF*))
HH. Standard FIow Rate 3gHo0 scfm  [GG*(528/N)*(C/29.92)]
0. Sample Time Z206 sec
J. Percent Isokinetic 104.3 % {[1004CC*60%J] / [HH*L*I*(1-BB/100)]}
KX. Mass Flow Rate “( Ib/hr  [DD*HH*(1-BB/100)*60/7000]




KEYSTONE ENVIRONMENTAL RESOURCES, INC.

AIR QUALITY ENGINEERING
SAMPLING CALCULATIONS
CLIENT: S5 Ch A TEST DATE: =553
TEST SITE: #*3 (%A TESTNUMBER: c.iz- Bs7- 3
\. Barometric Pressure d 92 4(3 in. Hg
3. Static Pressure Ny in. H20
_.  Stack Pressure 29 35 in. Hg [A+(B/13.6)]
). Average aH 0. O in. H20
2. Meter Pressure 29.4% in. Hg [A~«D/13.6)) -
=, Average aP 0. 05 in. H20
5. Pitot Coefficient A, PY
1. Gas Meter Coefficient /. OtS |
. Stack Diameter G in.
. Stack Area 0. 38 ft2 (0.00545413)
L. Nozzle Diameter O.42% in.
.. Nozzle Area 999 xi1v-7t ft? (0.00545°K7)
A. Average Stack Temperature 540 °F
N. Average Stack Temperature Toere) ' ‘R (460+M)
).  Average Meter Temperature 84 °F
>, Average Meter Temperature o °R (460+0)
). Condensate Volume | 2% 6 mL
.  Absorbed H20 (2. 3 mL
. Total H20 iS/ 9 mL (Q*R)
" Filter Particulate Weight 0.0200 g
J.  Probe Particulate Weight 0.0139 g
/. Impinger Particulate Weight g
V. Total Particulate Weight 0.0339 g (T+U+V)
(. Metered Gas Voiume O, 757 def
(. Corrected Metered Gas Volume (. B7( def X*H)
.. H20 Gas Volume 9,506 cf (0.00267*S*P/A)
\A. Total Sample Volume H.377F cf (Y+2)
3B. Percent H20 13.3 % (100°Z/AA)
“C. Gas Volume Sampled 58.96] dscf  [Y*(S28/P)%(E/29.92)]
)D. Grain Loading D.c08A gr/dsef (15.4*W/CC)
E. Average Molecular Weight:
Con:pcunxl * (1-BB/100) |* Molecuiar] = Weight/Mol
Weight
H0 | o | 33 wea 2. 3944
co2 | “ Y Y59
co | 23 [7)
c2 | 32 1O
N 3 20. 149 |
B | 2 &
Ar j ! 40 Q§
Average Molecular Weight >¢ ([
F. Average Stack Velocity | L5 fps {85.49+G*SQRT [(F*N)/(C*EE)]}
G. Averge Flow Rate 24500 acfm  (60*FF*))
(H. Standard Fiow Rate 22000 scfm  [GG*(S528/N)*(C/29.92)]
. Sample Time 2200 sec
. Percent Isokinetic 04,2 % {{100*CC*60*]] / [HH*L *II*(1-BB/100)]}
K. Mass Flow Rate } Ib/hr  [DD*HH*(1-BB/100)*60/7000)
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