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EXECUTIVE SUMMARY

On September 29 and 30, 1993, a compliance test program was conducted for USS Clairton
Works, Clairton, PA, on the #1 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 coacentration and emission
rate of 0.0081 grains per dry standard cubic feet (gr/dscf) and 2.6 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 #1 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."

USS Clairton Warks
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1.0 INTRODUCTION

On September 29 and 30, 1993, a compliance test program was conducted for USS
Clairton Works, Clairton, PA, on the #1 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 by Phil Lawrence from the Allegheny County Health Department Bureau
of Environmental Quality (BEQ).

| <// CHESTER
USS Clairton Works / ENVIRONMENTAL
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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 sampied per port. Each traverse point was
sampled for 5 minutes, thus bringing the total sampling time te 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 rype 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 (CO9),
oxygen (O2), and nitrogen (N7, by difference) were determiaed 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 impingees 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
USS Clison Worts & SEsiER
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constant weight. Sample train filters were desiccated for 24 hours, and particulate
matter weight was determined gravimetrically. Rinse residue weights and filter
weights were measured to the nearest 0.1 mg. One acetone blank was prepared in
the same manner as the test sample rinses. The blank residue weight 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.

@ CHESTER
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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 0.0081 grains per
dry standard cubic feet (gr/dscf) and 2.6 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 #1 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 sampling 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 1o 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 1049 percent, 109.2 percent, and 103.4 percent; therefore, all values were
within the acceptable range. Actual test sampling times have also been included in
Table 1.
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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,
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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USS CLAIRTON WORKS
CLAIRTON, PA

TABLE 1

#1 BATTERY COMBUSTION STACK
PARTICULATE MATTER EMISSIONS DATA -

_ Run I Run 2 Run 3 Average
Test Number ‘ CLR-1BS-1 CLR-1B8-2  CLR-1BS-3
Test Date 9-29-93 9-30-93 9-30-93
Mass Emissions Rate
and Concentration
Particulate Matter (Ib/hr) 2.8 3.5 1.5 2.6
(gr/dscf) 0.0087 0.0111 0.0046 0.0081
Stack Conditions
Flow Rate (acfm) 77900 78000 81400 79100
(sefm) . 41500 41800 43300 42200
(dsefm) 37100 36600 38800 37500
Temperature °F) 515 511 518 515
Moisture Content (%) 10.5 12.5 10.3 11.1
Sampling Conditions
Test times 1335 0835 1127
to 1405 to 0905 10 1157
1410 0913 1226
to 1440 to 0943 to 1256
1451 0947 1303
to 1521 to 1017 to 1333
1534 1020 1340
to 1604 to 1050 to 1410
Sampling Time (minutes) 120 120 120
Sample Volume (dsef) 65.869 67.573 67.987
Isokinetics (%) 104.9 108.2 103.4
USS Clairton Works -5- 600726-01 11/93




COMPLIANCE DEMONSTRATION
NO. 1 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
#1 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 5 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 § 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 COg, Op, and N7 (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.

As specified by EPA Method 5, each sample train will be assembled as required by the
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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 residue 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 Quality, field data sheets for the particulate matter
sampling and visible emissions determinations, emissions caleulations, and gravimetric
results for each test.
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COMPLIANCE DEMONSTRATION
NO. 1 BATTERY COMBUSTION STACK
USS CLAIRTON WORKS

USS CLAIRTON WORKS
CLAIRTON, PENNSYLVANIA

APPENDIX C
GRAVIMETRIC RESULTS, EMISSIONS CALCULATIONS

@ CHESTER
/ ENVIRONMENTAL
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STACK SAMPLING CALCULATIONS
CLIENT AES Cacfen (elKs

TEST SITE = 1 1:::-4/6171 St K

TEST DATE __%=
'EST NUMBER _C=R— Z85— P/ — L

- T3

Barometric Pressure 29.5 O in. Hg
Static Pressure —1 2 in. H20
Stack Pressure 29.4 in. Hg [A+(B/13.6)]
Average a H 0G4 in. H20
Meter Pressure 29.5F in. Hg [A+(D/13.6))
Average aP 0.085 in. H20
Pitot Coefficient 0. 84
Gas Meter Coefficient 015l
Stack Diameter % in.
Stack Area 0. 0D ft? (0.00545+1%)
Nozzle Diameter 0. 420 in,
Nozzle Area 9.99 X071 ft2 (0.00545*K?)
Average Stack Temperature 515 °F
Average Stack Temperature = °R (460+M)
Average Meter Temperature =X °F
Average Meter Temperature & | °R (460+0)
Condensate Volume 150.4 mL
Absorbed H20 /3.3 raL
Total H20 2 mL (Q+R)
Filter Weight 0.coEq g
Probe Weight 5 02Bl g
Impinger Weight —_— g
. Total Weight 0 0370 g (T+U+V)
Metered Gas Volume Z0. 9495 def
Corrected Metered Gas Volume (8 790 def (X*H)
H20 Gas Volume 2.0 1Ly cf (0.00267*S*P/A)
AA. Total Sample Volume (. 300 cf (Y+2)
BB. Percent H20 /0.5 % (100*Z/AA)
CC. Gas Volume Sampled (o5, Plo dscf [Y *(528/P)%(E/29.92)]
DD Grain Loading 0.C08+ gr/dsef (15.43*W/CC)
EE. Average Molecular Weight:
Component| % Volume |* (L-BB/100)|* Molecular| = Weight/Mol
+100 Weight
H20 18 /. P50
CO2 44 7, é??;?
CO 78 7]
G2 32 5,923
N2 28 20.9c0
Average Molecular weight — 277 499 ib./1b. mol
FF. Average Stack Velocity 2.3 ps {35.49%G*{(F*N)/(C*EE)}"0.5)
GG. Averge Flow Rate F330¢ acfm  (60*FF*)
HH Standard Flow Rate 4 500 sefm  [GG*(528/N)*(C/25.92)]
Sample Time 2200 sec
JJ. Percent Isokinetic 4.3 % {{100*CC*60+1) / [HH*L*I1¥(1-BB/100)]}
KK. Mass Flow Rate 2.5 lb/hr  (DD*HH*(1-BB/100)*60/7000]

CHESTER

ENVIRONMENTAL

&




STACK SAMPLING CALCULATIONS
oo WalkS TEST DATE __9-30-73

CLIENT 185 G

TEST SITE 2& 1 Felecs Ste K TEST NUMBER _&<£ - 185~ M- 2
A. Barometric Pressure ! G LD in. Hg
B. Static Pressure 1.7 in. H20
C. Stack Pressure 29.5| in. Hg [A+(B/13.6)]
D. Average o H o973 in. H20
E. Meter Pressure 2.9 (2 in. Hg [A+(D/13.6)]
F. Average &P n.O55 in. H20 .
G. Pitot Coefficient - P4t
H. Gas Meter Coefficient o 9619
1. Stack Diameter 1 /4 in.
J. Stack Area 20,208 fi2 (0.0054541%)
K. Nozzle Diameter .42 in.
L. Nozzle Area G g X0 ft2 (0.00545*K?)
M. Average Stack Temperature 5il °F
N. Average Stack Temperature = °R (460+M)
O. Average Meter Temperature ] °F
P. Average Meter Temperature 52 °R (460+0)
Q. Condensate Volume 1510, 1 mL
R. Absorbed H20 L3 mL
S. Total H20 2043 mL (Q+R)
T. Filter Weight o.cle g
U. Probe Weight o 3T E g
V. Impinger Weight e g
W. Total Weight ~eHEF g (T+U+V)
X. Metered Gas Volume 20, G 75 dcf
Y. Corrected Metered Gas Volume_ (.2, > - dcf (X*H)
Z. H20 Gas Volume 9. 744 cf (0.00267*S*P/A)
AA. Total Sample Volume 28 QLT cf (Y+Z)
BB. Percent H20 /2.5 % (100*Z/AA)
CC. Gas Volume Sampled 4, 543 dscf [Y *(528/P)*(E/29.92)]
DD Grain Loading 0.0\ gr/dscf (15.43*W/CC)
EE. Average Molecular Weight
Component| % volume |* (1-BB/100)|® Violecular] = Weight/Mol
+100 Weight

H20 [ c.125 18 2.25¢

coz | o004 4 /540

co &% 28 Z

o2 o3 32 3. 40

N2 | 0.83 Y 28 20 334

| ! l
Average Molecular weight 277, 7772 Ib./Ib. mol

FF. Average Stack Velocity 2.3 Ips {35.49*G*[(‘F*N)I(C*EE)]‘0.5}
GG. Averge Flow Rate %{; acfm  (60*FF*I)
HH Standard Flow Raie 4| PCC sefm  [GG*(528/N)*(C/29.92)]
. Sample Time 2o sec
17, Percent Isokinedc % {[100°CC*60%1) / [HH*L*1*(1-BB/100)]}
KX. Mass Flow Rate 3 ]? 1b/hr [DD*I-IH‘(I-BBIIOO)'&OHOOO]

CHESTER

ENVIROMMENTAL
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STACK SAMPLING CALCULATIONS

CLIENT \JSS_Clacifor Weaks TEST DATE _%-% - 73
TEST SITE g 1 Bk FhcK TEST NUMBER __ ek~ TBS— A~ 3
A. Barometric Pressure / 292.60 ' .in. Hg
B. Stzatc Pressure —_ 12 in. H20
C. Stack Pressure 2<7. 6 { in. Hg [A+(B/13.6)]
D. Average & H /. DO in. H20
E. Maeter Pressure 29 L F in. Hg [A+(D/13.6)]
F. Average aP C.0bL0 in. H20 .
G. Pitot Coefficient 0. 84
H. Gas Meter Coefficient 0.5
I.  Stack Diameter )4 in.
J. Stack Area ~20.59 ft2 (0.00545*12)
K. Nozzle Diameter Pz in.
L. Nozzle Area % gﬁ P ft2 (0.00545*K?)
M. Average Stack Temperature £ 2 °F
N. Average Stack Temperature 9IR °R (460+M)
O. Average Meter Temperature o °F
P. Average Meter Temperature 5§ 2 & °R (460+0)
Q. Condensate Volume )50, 4 mL
R. Absorbed H20 )4/ mL
S. Total H20 A mL (Q+R)
T. Filter Weight 0.CC5F g
U. Probe Weight RICE g
V. Impinger Weight g
W. Total Weight G.C2od g (T+U+V)
X. Metered Gas Volume _Fz a2zl def
Y. Corrected Metered Gas Volume (,§ +/9 def (X*H)
Z. H20 Gas Volume 2 Y+ cf (0.00267*$*P/A)
AA, Total Sample Volume 7 43 cf (Y+2)
BB. Percent H20 _lo.3 % (100%Z/AA)
CC. Gas Volume Sampled (& 7. FOF dscf [Y %(528/P)*(E/29.92)]
DD Grain Loading . CCHL gr/dscf (15.43*W/CC)
EE. Average Molecular Weight: T
Component| % Volume |[* (l—BBIl&)‘) * Molecular| = Weight/Mol
=100 Weight
H20 | o103 18 L8254
coz_| o.cH a4 /579
co B 28 @
02 .12 2 3.232
N2 0.53 28 20, 876
!
Average Molecular Weight 29 Cl 1b./1b. mol
FF. Average Stack Velocity .1 ps {85,49*G*[(F*N)/(C*EE)])*0.5}
GG. Averge Flow Rate E4ch acfm  (60*FF*I)
HH Standard Flow Rate e sefm  [GG*(528/N)*(C/29.92)]
IO. Sample Time F2OC sec
JJ. Percent Isokinetic 103 ¢ % {[100*CC*60*]] / [HH*L*[I*(1-BB/100)]}
KX. Mass Flow Rate /.4 Ib/hr  (DD*HH*(1-BB/100)*60/7000)
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