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U. S. Steel
Clairton Works
400 State Street

Director

Bureau of Air Quality Control
Department of Environmental Resources
P.O. Box 2063

Harrisburg, PA 17120 .

U.S. Environmental Protection Agency
Region Il

841 Chestnut Building

Philadelphia, PA 19017

Gentlemen:

Clairton, PA 15025-1855

SEP O 8 1992
PUTY DidliTuis &
September 2, 1992 Buegau of 7\1r Poiluticn

Deputy Director 3

Allegheny County Health Department
Bureau of Air Pollution Control

301 Thirty-ninth Street

Pittsburgh, PA 15201

Office of Chief Counsel

Western Region

Department of Environmental Resources
400 Waterfront Drive

Pittsburgh, PA 15222-4745

Subject: Compliance Demonstration

Clairton Battery Stack #19

Please find enclosed with this letter the mass emission report on # 19 Battery combustion
stack. The compliance demonstration was conducted at USS Clairton Works, a division

of USX Corporation, on July 30, 1892.

For further details on this report, please contact Wiliam C. Graeser at (412) 233-1467.

U.S. Steel Groyp o

A unit of USX Corporation e

Very truly yours,
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ABSTRACT

On July 30, 1992, a compliance test program was conducted for USS Clairton Works,
Clairton, PA, on the #19 Battery Combustion Stack. The purpose of the testing was to
determine the (1) concentration and mass emission rates 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 allowable particulate matter concentration for #19 Battery Combustion Stack, as
required by the Amended Mon Valley Consent Decree, is 0.030 gr/dscf. The results of
three test runs produced an average particulate matter concentration and emission rate of
0.0063 gr/dscf and 3.55 Ib/hr, respectively. Thus, the particulate matter emissions from the
stack are in compliance. The Amended Mon Valley Consent Decree requires that 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 highest visible emissions reading recorded during the three test runs was 15
percent opacity, thus, the visible emissions are in compliance.
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1.0 INTRODUCTION

On July 30, 1992, a compliance test program was conducted for USS Clairton Works,
Clairton, PA, on the #19 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 the Air Quality Engineering Division of Keystone
Environmental Resources, Inc. (Keystone). The test crew was comprised of Richard
Casselberry, Thomas Morgan, and David Beranek. Visible emissions determinations were
performed by James McKoy of Environmental Technical Services (ETS). Keystone and
ETS are divisions of the Chester Environmental Group. All test procedures were
witnessed by Phil Lawrence of the Allegheny County Health Department Bureau of Air
Pollution Control (BAPC).

USS Clairton Works 605058-01 8/92 1-1 KEYSTONE
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20 METHODOLOGIES

The compliance test program followed the USS-approved 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 and Sections 139.11 and 139.12 of the Pennsylvania
Department of Environmental Resources (PA DER) Source Testing Manual. Three two-
hour tests were executed during normal, maximum operation and production of the battery.

The process exhausts through a 186 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. A schematic diagram of
the combustion stack and traverse points can be found in Figure 2-1.

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 CO; Oz and N (by
difference) were determined with the use of a Bacharach "Fyrite" apparatus as specified by
EPA Method 3. Gas concentrations were used to obtain dry molecular weight of the
process gas.

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 sampling 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. The acetone rinses were

USS Clairton Works 60505801 8/92 2-1 KEYSTONE
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evaporated to dryness, desiccated, and weighed to a constant weight. The sample train
filters were dried, desiccated for 24 hours, and weighed to a constant weight. 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 acetone rinses. The blank residue weight
was subtracted from the test sample rinse residue weights. Front-half acetone rinse residue
weights (after blank correction) 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.

USS Clairton Works 605058-01 8/92 2-2 KEYSTONE
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3.0 RESULTS

All testing was performed during periods of normal plant operation. To validate this,
copies of the 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 BAPC can be found in Appendix C.

Copies of the field data sheets for the particulate matter sampling can be found in
Appendix D. The emissions calculations for each test can be found in Appendix E.

The test results for particulate matter have been summarized in Table 3-1. As
promulgated by the Amended Mon Valley Consent Decree, Paragraph V.A.(6), the
allowable particulate matter concentration for #19 Battery Combustion Stack is 0.030
gr/dscf. The results of the testing yielded an average particulate matter concentration and
emission rate of 0.0063 grains per dry standard cubic feet (gr/dscf) and 3.55 pounds per
hour (Ib/hr), respectively. The actual particulate matter concentration is less than the
allowable concentration, thus, the particulate matter emissions from the stack are in
compliance.

Table 3-1 also lists other pertinent stack and sampling parameters which include stack gas
flow rate expressed 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 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 104.1 percent, 103.1 percent, and
98.2 percent; therefore, all values were within the acceptable range. Actual test sampling
times have also been included in Table 3-1.

ENVIRONMENTAL RESOURCES, I
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#19 BATTERY COMBUSTION STACK

TABLE 3-1

USS CLAIRTON WORKS
CLAIRTON, PA

PARTICULATE MATTER EMISSIONS DATA

Test Number
Test Date

Mass Emission Rate

and Concentration

Particulate Matter  (Ib/hr)
(gr/dscf)

Stack Conditions

Average Flow Rate (acfm)
Standard Flow Rate (scfm)
Temperature (°F)
Moisture Content (%)

Sampling Conditions

Test times

Sampling Time (minutes)
Sample Volume (dscf)
Isokinetics (%)

USS Clairton Works 605058-01 8/92

Run 1 Run 2 Run 3
CLR-19CS-1 CLR-19CS-2 CLR-19CS-3
7-30-92 7-30-92 7-30-92
3.27 4.55 2.84
0.0060 0.0079 0.0049
135267 142115 137738
73600 78160 77364
488.3 478.1 458.6
13.8 13.7 12.6
8:07 10:48 14:10
to 8:37 to 11:18 to 14:40
8:40 11:22 14:43
to 9:10 to 11:52 to 15:13
9:15 12:19 15:25
to 9:45 to 12:49 to 15:55
9:49 12:54 16:00
to 10:19 to 13:24 t016:30
120 120 120
41.976 44,203 42.170
104.1 103.1 98.2
3-1a

Average

3.55
0.0063

138373
76375
475.0

13.3

KEYSTONE
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Visible emissions data is summarized in Table 3-2. Visible emissions were recorded
continuously for all three test runs. 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." Visible emissions readings recorded
during the three tests did not exceed 15 percent, thus, the visible emissions are in
compliance. Copies of the field data sheets for the visible emissions readings can be found
in Appendix F.

USS Clairton Works 605058-01 8/92 3-2 KEYSTONE
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TABLE 3-2

USS CLAIRTON WORKS
CLAIRTON, PA

#19 BATTERY COMBUSTION STACK

VISIBLE EMISSIONS DATA
Observation Date 7-30-92
Observation Time 8:00

to 4:30

Total Number
of Readings 2040

Number of Readings
with Opacity < 20% 2040

Greatest Opacity 15%

USS Clairton Works 605058-01 8/92 - 3-2a i KEYSTONE



COMPLIANCE DEMONSTRATION
#19 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
CLAIRTON, PA

APPENDIX A
TEST PROTOCOL



TEST PROTOCOL
#19 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 S0 dry standard cubic feet of sample gas will be
collected during each test run.

The process exhausts through a 186 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 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 COz, O, 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.

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.

ENVIRONMENTAL RESOURCES N
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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 residue weights and filter
weights will be measured to the nearest 0.1 mg. 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 3.

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
analytical results for each test.

USS Clairton Works 7/92 2 \ KEYSTONE
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#19 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
CLAIRTON, PA
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CALIBRATION RESULTS



9G6L°L 1226°0 3JOVHIAY
1v8°L Lvi6°0 662°S S0°6¢ 02ss 0682 €10°S 0'ees 09 [NOILYVINDIVD
668°2¥S 000°'S or'9 dOl1S
026 006 0'v6 0cL 4VH
009°'L8S 007 06'8¢ 000°0 1dvis
094°L 0160 00e°s 16'8¢ 0°¢ss 06'8¢ eLo’g 0eeS G688 [NOLLYINIIVD
008'9eS 000°G 588 dOls
0eé 0°06 0'v6 0€L 47vH
00S'1eS  00°L 06'8¢ 00070 14v1S
£99°L 9360 S9¢e°S $6°82 0'1SS 06°82 e10’s 0ees LLZL INOWLYTINOIVD
S91°LES 000°S FANA] d0O1S
0'L6 068 0¢6 0'eL 47VH
00862 0S0 06'82 000°0 14VIS
OHV A aa ad Vi o1 L Md NA mL (Lw)
INIIDI44300!] INIIDIFIZ0D| INNTOA | 0IJIHO | DAY JWTL | 1NO dWIL | NI dW3L| IHNSS3H| WNTOA | dNIL | SNILL
30141HO H31L3IN
H31JW 1S31 AHd H313IN 1531 1IM
Odd  HOLlvH3dO 26-€0-90 3iva
682 dg v #X04
NOLLVHSEIVD INIOd 33HHL

NOLLVHSINVO XO08 TOHLINOD




1s31 1SOd

B26°L- %82 k- 3ON3Y344I0
06L'1 LY86°0 IOVHIAV
99/t 89860 L12's 9062  0°0SS 00'62 £10'S 0685 856 |NOLLYINDIVO
LLLG6L 000'S 856 do1s
006 006 006 0°6L 4IVH
006'68L  S8°0 00'62 0000 14V1S
€28t 85860 202°'S 9062  S8YS 00'62 £10°S 056§ 2.6 |NOLLYINDIVO
209°681 000G 2L'6 dois
5’88 088 068 0'SL 41VH
00r'¥8L  G8°0 0062 0000 14V1S
1821 11860 G61°G 9062  S'SYS 0062 €10°G 0'SES 856 |NOILYINDVO
560°v81 000°S 856 dois
558 0's8 098 0'SL 4WH
00681 S8°0 00'62 0000 1HVIS
@HY A aA ad VL oL I ‘Md WA ML (urw)
INTIOIH4300] IN3IDI44309| INWNTOA | 30141HO | DAV IW3L | LNO dW3L | NI dWSL[ 3HNSS3IHA | IWNTOA | dNSL | SWIL
3014140 H313N
B313W 1531 Abd H313N 1531 13M
Odd  HOLVH3dO 26-€1-80 3ALva
00'62 de 4 #x08




0°00S 00S 1501 0'00S 00S /SOl
0°00t 00v 1e°8 000 00r 1E@
0°00¢ 00g 609 0'Ll0e  00€ 609
0'002 002 28t 0002 002 28¢
0'0S1 0St 992 00SL  0St 992
0'601 oLt YL 00LL  OLL b1
0'06 06 621 006 06 621
0'69 0L ¥8°0 00 0L ¥8°0
0°0S 0S or0 00s 0S or0
0'0r ov 810 0°0r or 810
o do nduy Aw do Jo Induy Aw
ONIQV3IH  dn3l ONIQV3Y dW3L
dW3L dw3ai
Odd  HOLVH3IdO 19OV HOLYY3do
26-£0-90 3iva 88-82-¥0 31va
MO3HO HIITWOHAG 1Sd1-Jud NOLLYHSEITYD H31INOYAd
110 LLLO 0000  13IM
000°0- 0000l €110 EEV'B0S 02880 AHQ
31vH (unw) 40 40 40
Mva ANIL 3INNT0A dOIS  1HviS
Odd  HOLVHIJO
26-£0-90 3iva
MOIHD WV 1S31-3494
008 008
050 0S0 010 01’0 009 009
00°1 00'L 020 020 00t 00
002 002 0€°0 0€0 002 002
00€ 00 or0 or0 00'L 001
00'v 00°% 050 050 050 0S0
HIIIWONVWN HV.L130 HITTWONVYA dv HI1IWONVIN dv
DN3HaNOVIN OIN3IHINOVYIN ON3HANOVYN

JONVYH O¢H .5 010

JONVYH O2H 05001 0

c6-

LLYHENYD OINM3HINSVN 1S31-3ud

NO

FONVH O¢H .01 010

Odd  HOLVHIJO
£0-90 31va
14 #X08



0'20S 00S 2501 0006 00§ /S0l
0°2Z0v oov 1e'8 000y O00v IEB
0c0e 00¢ 609 0'Ll06e 00 609
0°002 002 28t 0002 002 e8¢
0051 oSt 99'2 00SL 0SL 992
01LtlL oLl vLL 00LL  OLL V2L
006 06 621 006 06 621
00 0 +8°0 00 0L #8°0
005 0S oro 00S 0S ov'o
0°0¥ ob 810 00¥ 0¥ 810
de Jo Indu Aw do do ndur Aw
ONIQVad  dW3al ONIOVIY dWN3L
dwal dw3lL
OdY  HOLlvY3do Jov HOLYHY3dO
26-€1-80 3iva 88-82-%0 31va
M¥DIHD HI1TTWOY A 1S3L-1S0d NOLLVHEITVYD HILIWOHAd
8810 8810 000°0 13M
00070 00001 9810 9E5°191  0SE191L  AHA
3Lvy (uw) 40 40 40
NMVER INIL 3NNI0A dOlS  1HVIS
Odd  HOLVYH3dO
26-£1-80 31va
MO3HO MV31 1S31-1SOd
008 008
050 050 0L0 oL0 009 009
00'L 00'L 020 020 00'Y 00'F
00¢ 002 00 0g0 002 0072
00'¢ 00°€ 0P'0 o¥'o 00'L 00'L
00'¥ 00y 050 0S0 050 0S50
H3I1IWONYW H VL1130 H3I1INONYN d V1130 H31IWONVWN  d V1134
OIT3H3INOVN OIN3H3ANOVN JIN3H3INOVN

FONVYH OCH 45010

JONVH OCH »05°001 0

JONVH OCH L0L 010

Odd  HOlvy3do
2¢6-€1-80 3iva
4 #x08

NOLLVYHEINYD DIMIHINDVN 1S31-1S0d



556170 04610 S.61°0 SHA 13N J18N0 AlS
€069 8569 $.6'9 0 als
12260 12460 1246°0 A WO WOa
061 06t 0'6L OH NI WNNOVA
v've 092 vve 09 LALA 0'9L ‘dNZL INFIGNY
9] 4 2 E) o] E)
56'8¢ 5682 56'82 JUNSS3IHC YIL1IN
S0°0 S9°0 500 $9°0 $S0°0 S9°0 301440
OH NI HI1VM NI OH NI H3LVMNI OHNI  3J1VMN
00°'St 00°GlL 00'S1L SILNNIN JNLL
GZL'9¥YS  G21'98 44 8 SLE'L¥S  SLE'L8 OAV dNIL
HdW3L Hdn3al HdW3L
98 06 €8 98 4] 8 NIN SL dW3L
S8 68 ¥8 S8 08 c8 NINOL dWN3L
€8 18 c8 98 08 e8 NIWS dN3L
€8 98 c8 8 08 18 IVLLINI W31
1n0 Ni i1no NI 1no NI
£95°L £65°L SL5°¢ 3JON3H3441a
£v2'805 £6€°00S S.S°C6v 30 N3
089°005 008°26v 000°58% 30 TVLLINI
€ 4 L NNY
v #X09 OodH HOL1VH3JdO
06°82 ‘d'8 26-£0-90 diva aodva AON3YV

14NV 30140 YO




MET TCA
Caliper #__x15- 37 Probe #: .
Precheck .~ Dae: ¥ 2491
-~ Post Check Initials: #{(\
’ o de_ (L 0°
0] -~ '—’\ia} o° > al, a? = <100
DRE ssa’
‘- [
- Bl=_ /O
m o . > Bl B2, = <50
—_— — 1....__ Bl= d,f
Flaw F_0.9/& "
@ p=_QO0KO R=<01250"(w: Frew)
_ ~ * V=0.0/¢0 V= <003125°(v: £ ) )
. ——

(Le £XPRESSED w dtoneLs)

—_— — " w>0"
xs_giéi_ X>0.750"
(3/4" using 1/2" nozzle)
.-@ | Y= :7'/0 Y230
N I 1.08 014"-” % z=_3.230 _ Z>20°
-?l '. . '. . .
D,=0.327 D, > .187510.375 "
2.10 l‘ 4 .00, 1 (3t/16"to3/8")
\) © .
}](y | b- —J.
__r_ls_nszu_'__ﬁl Z .
T ‘9\';‘ o (D

|
— v

@‘.

ortaIne

YR s AT6t Tl

p—

I RIfSaMalliN 1 lede

A 0t SN

Il

1
d

<lr

[ NOTYING i



M
Caliper #__X&r7 - J3
Precheck .~
Post Check

@ -_— "\- d.t o > al, a2 = <l(Qp
ORE T
(4
- Bl = Zj
‘ - \ Bl B2 = <o
o- B2=__[.0 ap— ’ <S
4 »
Flow F=_ /.000
=Y p=_0:9087  p-<01250"(y: Fram)
\\I Ga = Q.05 V= <003125°(v: F v @) )
y _
I o W= Q167 w>0"~
D YT
‘J_’ x=_0:8§%5 X 2075
,ﬁ (3/4" using 12" nozzle)
€] | v=_J. 5§33 Y3230
g KRR X T N N
O A IR
8 D,=_2.37(, D,>.1875% 375"
2100, 4 .00, B Dy 8750,
® ® |
H‘,)’ .
_hEpocon | I Z
-9\ ’ 61( e CD-
: i
|
( ¥, 0 xPRELsSSED w dicauss)— | .

O

& »‘T

VIR J ATET Tolt ‘b

RNl lede

vl

T
LAR 8¢ SaZn( J

< meam_|



EOMETRIC PITOT CALIBR. N

2.10 8, 4 Q.00 0,

Calipes #__ytF-J9 Probe ¢ 40 =2
Precheck P Dae:__2-3/ 7A
Post Check___ m.um:_%
@ ——?‘-‘—- —l a‘: 2'{0 > 1 @
alal=«¢|
(942 St <
(]
g - B! = 0.7
(14} Fo) - X
———— B=_ OF
? 74
Flow F= 2.909
@ B= % B=<01250"{pw: FrwY)
a* ve_ O V=<003125 (vs F ) )
— — > W= <& WgOv
-k X075
(3/4" using 127 nozzle)
6 Y= 22(1[ Y>3.0"
; > "“ .‘6(‘.50 u‘ Z= 227‘ Z2>20
+ hth 5 o 375"
D=_0.37 Dy > 187570 375

(3/16” 10 3/8")

( L O xPRESSED N ucgu;)

hEpOCOnt |

i
1

o

-
| Z

—

4.

_Jv‘
AR ™

T
—Y—

S

> 3

L B ARL] |
2.

ortaing

O

x :.zm."&umk-n.mu

-

LA 8¢ WIN(

1
4

vl

LIt Moesag_{



GEQMETRIC PITOT CALIBR.

Caliper #__ y&r7- 39 Probe 8:___ /O -
Precheck Date: - .
Post Check __e” lnuals:
‘ ) Lo
@ —_— e —— — ﬂ‘__Lo___
- \la} 0 > al al = <10p
(ORRE L8
0 - B! = LOO
_ —_-—_fo" BZS—Z—L-/ Bl' -,=do
? 7
Flow F=_0990
@ ps_ CO p=<01250"(w: Frewy)
—_ ~J3¢ O veamiseermal
)
—_—— —_— w= o-/A7 W0
X=_/ 087 X 0750
(3/4" using 172" nozzle)
a3 Y=T. 8% Y30
'sl‘ 1.0 :t 4,"'50 ’t 2= a@)’f Z>20"
L [ . “
D,=__o 377 D, > .187510 .375
2100, 4 .00, [P 16
® > |
e
nEBOCAL | l Z .
SL( Vet 5 eivet et €D,
|
( ¥, 0 expaessed wdaus)

S

> ¥ YR AT tegt

-t H ]

o

L
x :.zw.o-uuu.-n.nu-a

AN\ B¢ WIN !

T
d

iyl

CIN[ M Im



COMPLIANCE DEMONSTRATION
#19 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
CLAIRTON, PA

APPENDIX D
FIELD DATA SHEETS

<I§WEWY§T£1§T.E



CNESE M 0SS IVANIWNOBIAND ”

W/

oﬂv .
~opPOy”

4 R | vid XOVIs

¥ "oN xod 1031N0D

V 970 NoOLLOTHIG 1304

Y € b 3dnssTud DNLANONVE

P L oN¥aLTd

2y 3+5) S -0 "'ON 38044

X G NowLomioo 1ol1d
&Y 91va NoOLLVEEITYD

b '\~ 3dnssTAd DILVIS
O # w87VQ #'3z1S) 31ZZ0oN

90 ¥OLV¥3dO XOd TOYLNOD

"ON LO3rodd

“Z'ON X081 d100

| 245 O NOLLDFWNOD ¥d1IW

[=<DBI~J=O0ON IsiL

X8 o0 bl 1NN LSAL

Z” 'ON XO0d 1LOH

Q jo ] 98y

7%/_7] NOILOIWHOD FD1410
LHHHS VLVd DONI'TdINVS JDV.LS

25-0%-0 aLva 1s3aL

S OSSO INAD

dNGESKT S o v e
0D CEX T3
s S\ %] 70
¢ L ¢ 7| TTIAZ T ST ST 700
V'l T [oFaE P z I Q0 SGT v ]
[SRA L EX | EEXS “ T nYyy VIO'Q T QG | siopg
X2l | ¥é4C o975 0=y X0 W TG0 TEOAT sopa (o) By )
RuINQg g Py N0 _ ‘ON Aoy Amsog ] awy WOQ wnnowy L
13mdu] 308uidusy ADFHD AVAT LOLd ADFHO AVIT WALSAS
eLy] O2] & ©K 0] 7191 QI0°C] 21 0v VY] Sy oV |y
O"Z [ =otn% Oy | SCT| L2 %€ | EO[ €0 3207 ey | §2
YA ¢Syl 92| &R vg oo 70 | oo Lo [ Q'ZC
rsoemnsy ARy | @2 LR BR[| SVQ[ 919/ 1079 s | QF
Fl-- P coy| 0| TR| VB SVQ[ N[00 wy | G9Y
R QY| ST SR H] 20| Y2 U500 $S3Eq ST 2799y
A We| QZ e X TSX | STO] ITrq Q109 s5750] 06 [ % Ig
TG Cr | G8 | £X | Sz 0 %z @, 7
70| 02 | wX TR 1SZ0 79 S0 ozz
O | >C | T8 | ZZ2 |00 g9 20T Y33
Sy | Oz QX | aR | QY0 W U[520°0 S
By | 0t | &RC| X[ | oV Q| ¢ I[SZCO| Ly TZzdO%% |2 97| 9
Lov| Ct| LL| L] KO Ovo| RIQ[ Ly 229 L& OV 2
005 OC | | L ohol v 95280 o)
191 Ot | S| YL | Ovgl ove BBsh 0zZ
Loy | 0% | L[ L1 [ Sv0 LvO[807| JEE
- oo G| 0| b | B | SYO LY O |c00 G
(4.) (de/20) (o) (4.) (BH ) € 19) (4a) (ozH w) [ (0zH W) | (OTH 'w) @op) (sagoun)
‘dwaj ‘dwaj dwa g ‘dwoaj mno uj =" ‘p.boy Bunpeay 19pp wmod
nuUAWWo) xog 0H Jduidwy 9qoig Yong wnnowp aumuiadwa] sapp H v 9jup dv ong/ o L1 swnj E ST UN



26/7 3DV
IN
0D
'S 70
24 Zoo
€ [4 I Yy
T Ryyv Jlojeg
1 fal i | (wyo) (34 w)
RrININQ eyl wutg NUNUO) . ‘ON u>_.¢woz dANISO4 ; awy NOAd wnnovp L
1dundwg 1a3undusy AIFHD AVI1 loild MOFHD AVAT WALSAS
07! =0tH%
RZ =MN
sopumnsy
b7 O To | T [ KO 120|200 [2C8 505101 | o7 1
YOS | 5€ Gb| Ob | S90[ 90| vaQ oe &2
2UYy| 9V Q| B | Q0o |[v2' Q| 00 - Q2T
| oV b XX | QX0 LU ¢00 y o%g
. 87| 0% | bX| 9% [§bo | $69[TTT . SN
/S . Ly| ¢ 281 X 100U WP |SYo9 RNgv0 Wbl 270
(4.). (de/20) (da) (4,) (BH w) (do) (ds) (0zH 'w) | (0zH W) | (OTH "w) Gop) (soyoun)
‘dwo] ‘dway ‘dwiog, ‘dwog mno | Py 'p.boy Buipeoy 10 wnog
SWWO) ¥og ©H sodndw 9qo44 ns wnnows | ummiedua) sopp Hv 9yuo dv ond sep g ouny | oesausy |
192 | 'VId JOVIS -¥__"ON X081 TO¥INOD

< NoLLOTIA Ldod

Y € T2 aunssawd ondianodva

LX< "ON AL TId

V-8" ¢ NOLLOTNNOD 1011d

Y ¥~ TAnNSSTAd DILVIS

QU ¥OLVYAIO XOd TO4LNOD

¢~ U7 -ON agoud

252~ 9 d41vd NOLLVYEITVD

OSw 22% ‘0 W'azis) 31ZZoN

V O—-RAY9COT ‘ON 10a10dd

Z "ON XO0f d’10D

VZZ5Y NOLLDTHIO0D ¥ALAW

'C "ON X0 1LOH

D jo L oy

92C"Y] NOILOFWYOD FDIA1H0

. 1=SDObI-TO oN Ls3L

A o bY bt LINN LSTL

: -L dLva 1s3alL
LAHHS VLVAd ONI'TdINVS JMDV.LS

- Sromy 2270 QG INAITD



INE'SE U VOS TN IVANIWNORIANT T6/T ADV
ANGISKH S | =

00
S el ¥l 70
TG [T oD D NSy 9S| O¢ | w0
X' YLl | 0dég iy 5 7 I 9XR'0 | G wyy
_.q _ 4 RM.. MNQ\.} ' L T nYyv A Q'@ UG | a10pg
.W:WN~ .W E N Nﬁ& O\Nxm HO J(cOm: 1 al0)og (wy2) (BH ‘w)
PvIRING U] L E nuARuo) ~°N sanudaN | eamsog R Ay WOQ wnnowy
a3udusy 13udwy MOFHD Mva1 lolld MOFHD MVAT WILSAS
2y [OZ | by] 2b] 919 X00[50T IF a0 bv2 0h |9
SZT —OtH% Y| SC | € | Zb [ VG| 0| Q100 S d
XT =MNW . bly| SC ¢hb 1y | S270) 2200200 o'z Y
:sopemnsy R’y ¢ o 1 | §CC NN {©) OIVO. ee
. LoV @'C | &b | 2y | STO| T o[oZuy 9y
rp—— ~ LI OC | Vo[ b | QVO[ WO[SZT0 Vg g0 QVZT299 |9
ISy | 2| S5 | € | OV WWT [SZ@0| 11330 Zzo| OF Y/
LYv | S| Sb| v | S0 €50[0200 ¢ 2\
oSy S< | bbb | 24 | SEO[ €£0[0200 07ZT
v | Q¢ | ¥ | ZhH | Of% Wo|SZ00 oTe | »
oLv| QS | Bl | 7h [ 90 595590 <9
b¢Vv | TE [ 2L | Th | BO| GWWU[O0T[6Ze7Lo[ZZITTIT |y
oLy | Q'Y | §b | 70 [SFU | STQ [0y @0 528 2L9 Q| o% g
QY| G| €b| 76 [SCQ[TCO|SVI0 T2
CLYy | 9| €6 | Zp | 060 | Quo |S%070| ozz
[ ot | < zh | QAU X000 | QcE
g 2.9 S| =€ 2b | Tb | SYI 909900 (o517
W & OST P E GZ [Z08 O |0 T bk | O EL0 05T | 250959 Ty 01| 2990
- (da) (4o/2,) (do) (1.) @y w) (40) (1,) OZH w) | (ozH W) | (OZH W) Gop) (s2yom)
‘dwo dway "dway “dway, o u Py ‘p.boy upeay soppy wnog
NVWWOD) xog OH n8wndw] 2904 b £ wnndep amwesadwo | .8%.,_ | HY 9jup dv wug s L1 swr] | sesoawi]
»9Z [ "VId OVIS ] ¥ __"ON X0 TO¥INOD 7 V0 NOLLOFMIQ 1¥0d ¥V £ L2 Funssdud DIMLAW0EvE
"ON ¥3.LTId ¥ X0 NOLLDAYNO0D LOlld ¥ ) — TdAnSSTUd DILVIS JOLVIIJO XOd TOULNOD
tz5- 257 ¢ ~() "ON agoud < 5-2- J 31vad NOLLVYEITVD VG L2¥'0 @azis) a1zZoN 1A S0S07 0N 103108d
7 "ON Xod a100 1 24Y @ NOLLOTMIOD ¥ALAW Z ~-SObI-JTOoN Lsal 0 Xy b1y LING 1STL
2 "ON XO0d LOH 9SG () NOLLOZMIO0D FOHNO Z5-0%- L alva 1sal SN VYT S5 INAFD

9 Jo = o8ug LHIHS V.LVA DNI'TdWVS JDV.LS

v Ol



INECSY M VONIN IVAND

26/7 30V
N
0D
‘S [£e)
h 4 700
€ [4 1 Yy
T yyvy 310jog
. 1 alopg (wyo) @y w)
VBN g pug fnuRuo) ‘ON IanedaN samsod Ay NOA wnnaep
fuidury " 108uidusy MOAHD AVAT lolid MOFHD AVIAT WHISAS
QZ/=0tH%
XZ =MW
:Sewnsy
SV ST 26 | Wb | SID[ ITQ[O00SYSHO | V2 Oy
L3y | O¢ 2% by | S| €2°0[0207) Sy
eZC| O¢ | G (b | OV O] WO[SWO0 0zZ
T Q| Zb | Sb | B59| B o[E00 %3
: by | O& | 96 | Hb| V0] W O[SZ00 A7
L& HC, ISy | 9| Sh ¢d | G20 €EQPZ0°0| L5 s RS2V 297 o
(do) (de/20) (do) (4o) (@H ‘w) (de) (o) (ozH 'w1) | (0zH 'm) | (OzH ‘w) Gor) (soyour)
‘dwe | ‘dwa] ‘dwo] .._Ew L mo ul PY p.boy Bupeay sopp wnod
SROWWOD) xog ©OH 38ndwj 9qoig yong wnnowp anpwiadwa) 1app HV yup d v wid n L1q swiy | ouoawi] g

4+ 73] 'VIQdOVIS

\.¢ "ON XOf TOd.LNOD

TONOLLOTYIA LI0d

7 252 adnss3¥d oniLINodvE

2%-Z oN¥aLd

VX' O NOLLOTMIOD 1OLId

Y )~ INSSAAd JILVLS

" B4 doirviado xod T04LNOD

¢~ 9 -oN 3d0ud

< 2-Y 41va NOLLVYEITVD

75w XV'0 wazis) 1zZoN

| & E=F0G09 "oN 10310dd

< ‘ON X0d 4’102

1 2 L5659 NOLLOTNIOD WALAN

&-30b1> ON Isdl

Y VN0 ok IND 1531

9 "ON X0€ 1OH

.Aw Jo *W a3eg

FGL’] NOLLOTNIOD FDIINO

Zh 0S¢, dlvda lsil
LIHHS VLV ONI'TdINVS JMDV.LS

SAEC) RLI0) SC0) ANAITD



INESE DU 1083 IVINTWNOBIANT

mzo,ﬁmwmv_v

76/ 30DV

IN
. 0D
3 Qyll OVl 70
Z'& @k | K Y ROETS Q€ | & Z 700
Z 1 A | LA =l 7 P 2100 1] wv
L' fole$ | fSAS » T “2s8) X) BSOSV ey MU,O_O Q'G | suopg
RBQ] [ £28 | ]2 | 0 TG 3707 il 7] au0pg (w)o) (@H w)
souasaIn( ol Puty nuauo) ~°N aansBoN | aanmsog Ay WOQ | wnnowy |
1n3udusy 18undwy ADFHO NvAT Lolld ADFHD VAT WILSAS
LY Q’ET 101 [ b | OSQ[ VS0 20 0] 1IZ7921 ST ov N
Q21 =OotH% S| =2'C ] om b |STO (S0 [Z0) s
TLZ MmN Y [ O [ 10T b | o909 1570 S0 |coo agz7
:sopemnsy .N¢¢ SZ1 10| W30 2’0 |[Z27Q o'te
1LY | G2 20190l | Svg | Ivp| G| SN
Yev | S°Z 1 by | VAT ST £2°0] 200 CsUcz G797
OFv| O°2 | Zd | RI'| S0 9I'0] To0SS 52 ©n oF g
Lvv| OC| To) | bl [SEQ[ 280 200 c*Zl
ISY| ST QI 1L |[ET0[FZD[S100 0'ZC
vt SZ| bh [ (Bb | CZ0|¥T0 |50 e
LV S°Z2 | Lh | I, | OF0] W o|sedd T
Y| ST 95 | SL [ O9 1y O[STO R [CRYIZ95 | g
OLY| SE[ 56 | Vb | & IS RO0XZZ I oWl &%
V| STZ| bbb | 520 T2V 20Q S
7Y SZ] ¥y | S6 [ S50 20 200 577
Vv | ST b | £p |SZ20| F20[Si00 538
’ SR 28y | 92| bbbl 20201 vz i sw00 S
TS | Q9T [ Wy OSC | TS OZ| ©p b | SZ20 b 20| 000z OV 27972
(4,) (de/04) (4,) (d,) (B ‘w) (4.) (4e) (ozH W) | (ozH W) | (OZH w) Gop) (soyoun)
‘dwoj ‘dway ‘duog ‘dwa] no uf Py ‘p.boy Suipeoy 1o unog
TRDWWOD) xog 0OH 2%undwy 2qo1g yons wnndwp anmsdwa] 1epy H v 94yuQ dv oug s Liq swrp _ 10A0S | |

1 221 VId VIS

> "ON x0d 1041NOD

7 #'S Nowwomiia 1¥od

¥ 2 5Z 2dnssTdd ORLINOYVE

QY% ‘'ON 331 TId
! _'ON 3g0ud

VX ’'@ NOILLOTMIOD 10lLld

4LVd NOLLVIEITVD

I — TINSSTAd DILVLS
Z Y7’ QO W'3ZIS) 31ZZON

x0h<~_ma_0 X04 TO4.LNOD
"ON 1D03d1odd

X'ON xX0d a10d

) 2450 NOLLOFWNOD ¥ILINW

¢ —SOb)~-JVD "oN IsiL

Moﬂmlimﬁau@ b2 LINN 1S3l

& "ON XOd LOH
9 jo C o8sy

FCL') NOLLOIWOD FDLINIO
LHIHS V.LVA DNI'TdWVS JDV.LS

Ch-0%Z-(, aLvda IsalL

SOOI TSSA INAND

o

|



CINESE W MONAN IVAN]

ANOISXH S /

T6/T A0V

IN
00
'S 70
¥ 700
't [4 I Yy
T RYy 3j0jog
1 a1050g (wyo) (@H 'w)
wIINQq g Uty suAuo) ‘ON sanudaN AANISO4 Ay WO unnoep
»3uduwy " 08urdwy J03HO AVIT lolid ADFHO AVAT WHLSAS
9°Z1=0tH% N
ORT =MN
soppmnsy
By | O | 2 | 76 [ SV v ¢ [SZ00DCC\S [ 9%9] O
cly| 9t | KD | 7% [ OT0O] Fp| 500 <72
Y8 | 5 L [9L0] ZL°9[TYog oTC
(SY| ZC | X | 7h [ PO CK0] 907 ote
. by | S | 85 | LE [SR0 S%a[So00 ,_ ] A
FEG vyl O | 2B 75 | SLO| 29| SR VTR 009297
(44) (de/00) () (da) By w) (4o) (40) (ozH W) | (0zH m) | (OzH W) Gop) (sayoun)
‘dwa] ‘dwag ‘dwoaj ‘dway mo uf PY ‘p.boy finpeoy soppy wiod
RWwWo) xog OH uon.__._.:_ °qoid yons wunnowp aunesadwio | nPppw H Y ooyuo dv ongd sep L1 ounj 0IIAVI |

» I8 'V1d JDVIS

¥V _"ON X0 T041INOD

Q. NOLLOTMIA L¥Od

b & 52 Tdnssqud onLInodve

QS S 'ON ¥AL T

X "0 NOLLOTIHO0D 10Lid

V' - 2dnssaud DILVLS

\ g

YT ¥0Lvi¥3d0 X08 TOUINOD

<~ ] ‘OoN 9g0ud

¢5t- Y diva NoLLVEEITYD

OSs 22K 'O ¥azis) 31zzoN

15—

2 ON X0d 4’100

1225’0 NOLLDTIIO0D ¥ALaN

€ —<ObI-37T0ON 1s3lL

Y "ON 1D310dd

21 b1 LINN 1831

¥ "ON xo0d LOH

9 jo ) odeg

9] NOILOTNUOD D10

2502~ [, a1va 1s3L
LHHHS VLVA ONI'TdINVS JDV.LS

SHM-AN LMD SO INAND




COMPLIANCE DEMONSTRATION
#19 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
CLAIRTON, PA

APPENDIX E
EMISSIONS CALCULATIONS



KEYSTONE ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA
#19 COMBUSTION STACK COMPLIANCE TES

DATE: .......7-30-92
CHARGE #: ...150-605058
TEST #: .....CLR-19CS-1

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

2. STACK CONDITIONS

FLOW (ACFM) 135267.

(SCFM) 73600.
MOISTURE CONTENT (%) 13.76
STACK TEMPERATURE (F) 488.3

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 41.976
PERCENT ISOKINETIC 104.08



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA #19 COMBUSTION STACK
CLR-19CS~-1 7-30-92

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
66.2C 807.0 10.220 .025 .40 .40 69. 67. 3.0 501. 12.4
46.5 .030 .47 .45 69. 69, 3.0 500. 13.5
33.0 .030 .47 .45 74. 74. 3.0 497. 13.5
22.0 .025 .40 .40 74. 75. 3.0 501. 12.4
12.5 .025 .40 .40 77. 77. 3.0 500. 12.4
4.0C 837.0 22.147 .025 .40 .40 77. 77. 3.0 498. 12.3
66.2B 840.0 22.147 .025 .40 .40 78. 78. 3.0 480. 12.2
. 025 .40 .40 80. 80. 3.0 475. 12.2
.020 .31 .30 82. 83. 2.5 510. 11.1
.015 .24 .25 83. 84. 2.0 506. 9.6
.015 .24 .25 83. 85. 2.5 503. 9.6
4.0B 910.0 31.833 .010 .16 .15 85. 83. 2.0 510. 7.9
66.2A 915.0 31.833 .015 .24 .25 84. 85. 2.5 480. 9.5
.010 .16 .15 84. 86. 2.0 482. 7.7
.010 .16 .15 84. 87. 2.0 450. 7.6
.010 .16 .15 84. 87. 2.0 453. 7.6
.020 .31 .30 84. 87. 2.5 470. 10.9
4.0A 945.0 40.118 .010 .16 .15 85. 88. 2.0 483. 7.7
66.2D 949.0 40.118 .045 .71 .70 85. 86. 3.5 476. 16.4
.060 .94 .95 86. 89. 4.0 484. 19.0
.050 .79 .80 88. 89. 4.0 481. 17.3
.050 .79 .80 89. 90. 4.0 478. 17.3
. 040 .63 .65 90. 90. 3.5 504. 15.7
4.0D 1019.0 55.372 .020 .31 .30 90. 91. 3.0 496. 11.0
ORSAT
co2 3.5 IMPINGER NO. 1 120.8
02 13.5 2 12.5
Cco .0 3 1.4
N 83.0 4 .0
ABSORBED H20 7.3
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.756 6-3-92 INITIAL 0.014 CFM 5.0
METER 0.9721 6-3-92 FINAL 0.004 CFM 5.5
PITOT 0.84 5-18-92

CONTROL BOX NO. 4 . PROBE NO. 10-3 NOZZLE NO. 50



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLATIRTON, PA #19 COMBUSTION STACK
CLR-19CS-1 7-30-92

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG.......... Ceeeeaees 29.34
B. AVG. DELTA H (IN H20)eeeveuvoeonenannns e .40
C. METER PRESSURE (IN. HG.):veveeeocosnocannans .. 29.37
D. STATIC PRESSURE (IN. H20).u.veveueannn e -1.40
E. STATIC PRESSURE (IN. HG.)eeveoroenonoanannnnns -.103
F. STACK PRESSURE (IN. HG.) (BA+E).eueeeceonnennns 29.24
G. STACK DIAMETER (IN.).©veeeeeucooencoannanans e 186.00
H. STACK AREA (SQ. FT.)....... e tetereeeeeeeeaeas 188.69
NOZZLE DIAMETER. .. e tvverececonoannncncncannns .4280
I. NOZZLE AREA (SQ. FT.):eeueeeennnn Ceeeeeaeeaaaes .000999
J. AVG. STACK TEMP (DEG. R.)eveevennenn e 948.3
K. AVG. METER TEMP (DEG. R.):vevececnencnnnnnnns . 542.3
L. CONDENSATE VOL. (ML) etveeeeenonenencannnonnnns 134.7
M. ABSORBED H20 (ML) .+ v evvusecnencnanencnanenennnn 7.3
N. TOTAL H20 (ML) et eueeneneeannenseoanaoannnnnnns 142.0
O. METERED GAS (CF)evveeueneennnenenensenannnnanns 45.152
P. GAS METER CORRECTION....:ueeeeeoeneecnannnnnnens .9721
Q. CORRECTED METERED GAS (CF).veeecennneannens - 43.892
R. H20 GAS VOLUME (CF) (0.00267N(K/C)evevueuennenns 7.001
S. TOTAL SAMPLED VOLUME (CF) (Q+R).ceeeeennnn. . 50.893
T. PERCENT H20 (100R/S) . euveeucneeoenscncnnennnns 13.76
THEORETICAL MAXIMUM. . v veverencncacncnannnanns 100.00
PERCENT WATER USED. . eveuerenenenansnonsnannns 13.76
U. SCFD GAS SAMPLED (528%Q*C/ (29.9%K))..uvouvonn. 41.976
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 .035 X .8624 X 44.0 = 1.33
co .000 X .8624 X 28.0 = .00
02 .135 X .8624 X 32.0 = 3.73
N2 .830 X .8624 X 28.2 = 20.19
H20 X T/100= .1376 X 18.0 = 2.48
MOLECULAR
WEIGHT OF
STACK GAS = 27.72
W. PITOT CORRECTION. ..ueveusnoeneoennnennnnns Ceeans .840
X. AVERAGE CORRECTED VELOCITY (FPS).eveeeecesenens 11.95

[85.49*W*SQRT( (J*DELTA P)/ (V*F)}]
Y. AVG. FLOW RATE (CFM)  (X*H*60)...ececeeesees.. 135267,

Z. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 73600.

STACK FLOW RATE (DRY) e v vveervevnrocnnronnannnns . 63475.
AA. SAMPLE TIME (SEC) . vveveruenaneannnneennns e 7200.
BB. PERCENT ISOKINETIC. .0 eueveneencoennsoannsnnns 104.08

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



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
ATR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA #19 COMBUSTION STACK
CLR-19CS~1 7-30-92

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

PARTICULATE .00000 .01120 .00000 .00520

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00000 .00000
PARTICULATE .01640
ALL MATLS. .01640
PARAMETER GR/SCFD LB/HR
PARTICULATE .00602 3.27360

Emission rates are based on EPA Method 5.



KEYSTONE ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA
#19 COMBUSTION STACK COMPLIANCE TES

DATE: .......7-30-92

CHARGE #: ...150-605058
TEST #: .....CLR-19CS-2

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

2. STACK CONDITIONS

FLOW (ACFM)

142115.

(SCFNM) 78160.
MOISTURE CONTENT (%) 13.65
STACK TEMPERATURE (F) 478.1

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 44.203
PERCENT ISOKINETIC 103.08



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
ATR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA #19 COMBUSTION STACK
CLR-19CS~2 7-30-92

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
66.2D 1048.0 56.052 .050 .79 .80 89. 90. 3.0 507. 17.6
46.5 .055 1.06 1.05 91. 92. 3.5 498. 18.3
33.0 .050 .82 .80 92. 93. 3.0 485. 17.4
22.0 .055 .90 .90 92. 93. 3.0 477. 18.1
12.5 . 045 .73 .75 92. 93. 3.0 480. 16.4
4.0D 1118.0 72.329 .040 .65 .65 92. 93. 3.0 479. 15.5
66.2A 1122.0 72.329 .030 .49 .50 91. 93. 3.0 439. 13.1
.035 .57 .60 92. 94. 3.0 470. 14.4
.025 .40 .40 92. 94. 3.0 462. 12.1
.020 .33 .35 92. 94. 2.5 459. 10.8
.020 .33 .35 94. 95. 2.5 447. 10.8
4.0A 1152.0 84.311 .025 .41 .40 93. 95. 2.5 451. 12.0
66.2B 1219.0 84.311 .025 .41 .40 91. 94. 3.0 507. 12.4
.020 .33 .35 92. 93. 3.0 493. 11.0
.015 .24 .25 91. 93, 3.0 488. 9.5
.020 .33 .35 91. 93. 2.5 479. 10.9
.010 .16 .15 92. 93. 2.5 463. 7.7
4.0B 1249.0 93.607 .005 .08 .10 92. 94. 2.0 481. 5.5
66.2C 1254.0 93.607 .020 .33 .35 93. 95. 2.5 451. 10.8
.025 .41 .40 94. 96. 3.0 469. 12.2
.030 .49 .50 95. 97. 3.0 493. 13.5
.025 .41 .40 97. 95. 3.0 523. 12.5
.020 .33 .35 94. 96. 3.0 489. 11.0
4.0C 1324.0 104.543 .010 .16 .15 94. 96. 2.5 485. 7.8
ORSAT
co2 3.0 IMPINGER NO. 1 123.5
02 13.8 2 14.1
co .0 3 1.8
N 83.3 4 .0
ABSORBED H20 8.8
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.756 6-3-92 INITIAL 0.012 CFM 5.0
METER 0.9721 6~3-92 FINAL 0.006 CFM 5.0
PITOT 0.84 5-18-92

CONTROL BOX NO. 4 PROBE NO. 10-2 NOZZLE NO. 56



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA #19 COMBUSTION STACK
CLR-19CS-2 7-30-92

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG..veeevenononnnnnans 29.34
B. AVG. DELTA H (IN H20).eeueeeecueanns Ceeeeeen. e .47
C. METER PRESSURE (IN. HG.).uveuvvounnn. Ceeeeiaeaa. 29.37
D. STATIC PRESSURE (IN. H20) ¢eveeeoeoennonancnnns -1.40
E. STATIC PRESSURE (IN. HG.)eeveeenrnoonnnoannnns -.103
F. STACK PRESSURE (IN. HG.) (A+E)..ueeecneecncnens 29.24
G. STACK DIAMETER (IN.):eveeeeonoonnnnnnnnns ceenn 186.00
H. STACK AREA (SQ. FT.).vveeeneensennennannannns . 188.69
NOZZLE DIAMETER. ¢ e vvvroveecnceooncnnonannnnans . .4280
I. NOZZLE AREA (SQ. FT.)uvueeenenenonnronannnnns ..  .000999
J. AVG. STACK TEMP (DEG. R.)evevuoenenoenannonnns 938.1
K. AVG. METER TEMP (DEG. R.)eveeverenocncnannnnns 553.2
L. CONDENSATE VOL. (ML) eeveeunnncnoeacoonanananans 139.4
M. ABSORBED H20 (ML) eveuveeennnenacnenoananananans 8.8
N. TOTAL H20 (ML) s eueueeereneneaennannonannnnenns 148.2
O. METERED GAS (CF) e vueuenrnennancncnsenanannanns 48.491
P. GAS METER CORRECTION. .. :veeeeeeneenoanacnnnnns .9721
Q. CORRECTED METERED GAS (CF).veeveeennnns e 47.138
R. H20 GAS VOLUME (CF) (0.00267N(K/C).uvevuenennnn. 7.451
S. TOTAL SAMPLED VOLUME (CF) (Q4R).vecevencnncnn. . 54.590
T. PERCENT H20 (100R/S)......... e teieeneaaeea 13.65
THEORETICAL MAXIMUM. ¢ v vvnenenonencncaannnnens 100.00
PERCENT WATER USED. ¢+ v eeesnonnoscnsonannnnans 13.65
U. SCFD GAS SAMPLED (528%Q*C/(29.9%K))..veueeann. 44.203
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 .030 X .8635 X 44.0 = 1.14
co .000 X .8635 X 28.0 = .00
02 .138 X .8635 X 32.0 = 3.80
N2 .832 X .8635 X 28.2 = 20.27
H20 X T/100= .1365 X 18.0 = 2.46
MOLECULAR
WEIGHT OF
STACK GAS = 27.67
W. PITOT CORRECTION. . :ueeereeesennnoennnncnnnnnnns .840
X. AVERAGE CORRECTED VELOCITY (FPS).veeueveeeenees 12.55
[85.49*W*SQRT( (J*DELTA P)/ (V*F)}]
Y. AVG. FLOW RATE (CFM) (X*H*60) e vveuennnn. cee..  142115.
Z. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 78160.
STACK FLOW RATE (DRY) et v veveecencnecnnoannnnons 67491.
AA. SAMPLE TIME (SEC).vevececnens Ceeeeteenen ceean 7200.
BB. PERCENT ISOKINETIC..::eeseuoeacoooanosennnanss 103.08

(T*1004U%29,92) / (528 *X*AA*XI*F* (1-T/100))



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
ATIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA
CLR-19CS-2

#19 COMBUSTION STACK
7-30-92

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

PARAMETER WT. (G) FILTER(G) 1IN PROBE(G) IN PROBE(G)
PARTICULATE .00000 .01280 .00000 .00980
INSOL.MATL. SOLUBLE MATL.
PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE . 00000 .00000
PARTICULATE .02260
ALL MATLS. .02260
PARAMETER GR/SCFD LB/HR
PARTICULATE .00787 4.55489

Emission rates are based on EPA

Method 5.



KEYSTONE ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA
#19 COMBUSTION STACK COMPLIANCE TES

DATE: .......7-30-92
CHARGE #: ...150-605058
TEST #: .....CLR-19CS-3

1. EMISSION RESULTS

PARAMETER

GR/SCFD LB/HR

2. STACK CONDITIONS

FLOW (ACFM)

137738.

(SCFM) 77364.
MOISTURE CONTENT (%) 12.60
STACK TEMPERATURE (F) ' 458.6

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) ‘ 120.0
SCFD GAS SAMPLED 42.170
PERCENT ISOKINETIC 98.15



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
ATR QUALITY ENGINEERING

USS CLATIRTON WORKS

CLAIRTON, PA #19 COMBUSTION STACK
CLR-19CS-3 7-30-92

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
66.2C 1410.0 104.770 .015 .24 .25 91. 93. 2.0 511. 9.6
46.5 .015 .24 .25 92. 94. 2.0 485. 9.5
33.0 .015 .24 .25 93. 93. 2.5 441. 9.3
22.0 .020 .33 .35 93. 94. 2.5 461. 10.8
12.5 .020 .33 .35 93. 95. 2.5 453. 10.8
4.0C 1440.0 115.788 .080 1.31 1.30 94. 95. 3.5 470. 21.7
66.2B 1443.0 115.788 .025 .41 .40 95. 9s6. 2.5 441. 12.0
.025 .41 .40 96. 97. 2.5 437. 11.9
.015 .24 .25 97. 99. 2.5 448. 9.3
.015 .24 .25 99. 100. 2.5 451. 9.3
.020 .33 .35 99. 101. 3.0 447. 10.7
4.0B 1513.0 125.755 .010 .16 .15 100. 102. 2.0 460. 7.6
66.2A 1525.0 125.755 .020 .33 .35 101. 99. 2.5 434. 10.7
.010 .16 .15 100. 102. 2.2 471. 7.7
.020 .33 .35 100. 101. 2.5 442. 10.7
.030 .51 .50 99. 101. 3.0 459, 13.2
.020 .33 .35 98. 100. 2.5 463. 10.8
4.0A 1555.0 136.271 .030 .51 .50 99. 101. 3.0 471. 13.3
66.2D 1600.0 136.271 .045 .77 .75 96. 98. 3.0 440. 16.0
. 050 .85 .85 97. 98. 3.5 449. 17.0
.050 .85 .85 97. 98. 3.5 457. 17.1
. 045 .77 .75 97. 98. 3.5 463. 16.2
.035 .60 .60 96. 98. 3.0 472. 14.4
4.0D 1630.0 151.376 .025 .43 .45 96. 98. 3.0 480. 12.2
ORSAT
coz2 2.8 IMPINGER NO. 1 109.8
02 14.0 2 9.7
Cco .0 3 1.2
N 83.3 4 .0
ABSORBED H20 8.2
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.756 6-=3-92 INITIAL 0.019 CFM 5.0
METER 0.9721 6-3-92 FINAL 0.012 CFM 5.0
PITOT 0.84 5-18-92

CONTROL BOX NO. 4 PROBE NO. 10-3 NOZZLE NO. 50



KEYSTONE ENVIRONMENTAL RESOURCES,

AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA

CLR-19CS~-3 7-30-92

STACK SAMPLING CALCULATIONS

INC.

A. BAROMETRIC PRESSURE IN. HG.uveveoooconoanoonns
B. AVG. DELTA H (IN H20).euecucuoocsoooenocnncnons
C. METER PRESSURE (IN. HG.)eeueveoersoesncosannnns
D. STATIC PRESSURE (IN. H20) .ueeeucurosoranncnnns
E. STATIC PRESSURE (IN. HG.)evevevoacoonaonnonnnns
F. STACK PRESSURE (IN. HG.) (A+E)..... e
G. STACK DIAMETER (IN.).evceceooosnss e eeeaenaas
H. STACK AREA (SQ. FT.)euveeencoasososnssacnosnes
NOZZLE DIAMETER. . e eveecnensannneansos et
I. NOZZLE AREA (SQ. FT.)euveuecannoanns e ereeaaea
J. AVG. STACK TEMP (DEG. R.)eeevecencesoancoses e
K. AVG. METER TEMP (DEG. R.)....... e e
L. CONDENSATE VOL. (ML).veeecnceoaonns Ceeeeeeen.
M. ABSORBED H20 (ML) e v oveveecoencoennnnaaasosenes
N. TOTAL H20 (ML) e euveeonoeoesonnasanenanasnacssss
O. METERED GAS (CF)eevevevroenocananas et
P. GAS METER CORRECTION....eeevecensannseacanoans
Q. CORRECTED METERED GAS (CF).vecee... e cees
R. H20 GAS VOLUME (CF) (0.00267N(K/C)eveucesocass
S. TOTAL SAMPLED VOLUME (CF) (Q+R)ececeveoccccnas
T. PERCENT H20 (100R/S).vceeeeenvcncasesasoss e
THEORETICAL MAXIMUM. .. vvveeerecncocnannncnsoss
PERCENT WATER USED. «cvveueeensecenenananssnans
U. SCFD GAS SAMPLED (528%Q*C/(29.9%K)).ecveoecans
v. MOLECULAR WEIGHT OF STACK GAS
MOISTURE
ORSAT-DRY CORRECTION MOLECULAR
COMPONENT VOL.PCT./100 X (1-T/100) X WEIGHT =
co2 .027 X .8740 X 44.0 =
co .000 X .8740 X 28.0 =
02 .140 X .8740 X 32.0 =
N2 .832 X .8740 X 28.2 =
H20 X T/100= .1260 X 18.0 =
MOLECULAR
WEIGHT OF
STACK GAS
W. PITOT CORRECTION. ... eueeeeeneoenonanansanasonss
X. AVERAGE CORRECTED VELOCITY (FPS).eveveocesoooes
(85.49*W*SQRT( (J*DELTA P)/ (V*F) }]
Y. AVG. FLOW RATE (CFM)  (X*H*60)..cceeeccessoces
%. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)......

STACK FLOW RATE (DRY) ceccocesocssnccnssasssns
AA. SAMPLE TIME (SEC).cvceeenscanns
BB.

PERCENT ISOKINETIC.'.....O..'.............l..‘
(J*100*U*29.92)/(528*X*AA*I*F*(1-T/100))

#19 COMBUSTION STACK

29.34
.46
29.37
-1.40
-.103
29.24
186.00
188.69
.4280
.000999
918.6
557.3
120.7
8.2
128.9
46.606
.9721
45.306
6.529
51.835
12.60
100.00
12.60
42.170

WEIGHT
PER MOLE

1.06
.00
3.92
20.52
2.27

27.76

.840
12.17

137738.
77364.
67619.

7200.
98.15



KEYSTONE ENVIRONMENTAL RESOURCES, INC.

AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA #19 COMBUSTION STACK

CLR-19CS-3 7-30-92

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

PARTICULATE .00000 .00940 .00000 .00400

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00000 .00000
PARTICULATE .01340
ALL MATLS. .01340
PARAMETER GR/SCFD
PARTICULATE .00489

Emission rates are based on EPA Method 5.

2.83623



z6/t IOV

L . , VO
AT T ] JHT IS {Brb  SEIRTADY ST S e JI FR e E o0
Yy \M\N AR — JUIA[OS

\\/M%x& g ameudig s 1sA[euy

——  POYIdN uonoenxyg

L9927 ¥4 W13y - $OL/- YT D
opoo'o)
Af 090 #4000 YOG £ -508/-Y7D
(Z2bo0 ) )
QQ\Q (% XT/7°C7 \U\Q)Jn\x&%\ lNanQ:W\\\Nw
(zs009)
2900 O zZ//0°C 2A A [-$DL)-y7D
7
( ) siun Qzﬁrv snuqn [( ) siun |( ) snuny {( ) siun A?ﬁwv syupn ) siun)
1oenXg JleH ol | JleH Yoed | JIeH Yoed | JieH w0l
oYy 1Aiypg | Jo uoniod Jjo uoniod Jo uoniod Jo uoniod Som y3om IdquinN
JuI0joIoy)D JIqnjos J[qnjos Jqnjosu] dIqniosuy] IAng UO[2AD jusuodwo) 1S9,
UL 12270
> UoH3W Yoz, dOHLAN TVIILLATYNY SDOb/# da.LsaL LINN
/6] A4ZATVNY 3Lvd /0-850509  YAAWNN LDAL0Ud
To/ e/l AdAIgOTY A1vVda YL MO F TGS L/ F NOLLYIOT INVd
\&\eV\\ 41vd Lsdl \\NW\W (AT T 35T INAITD
SN

/o /

o8eq

WAOA ONLLIOJTIA TVOLLA'TVNV

ONIIFANIONA ALI'TVNO A1V
*ONI ‘STDANOSTY TVINTNNOWANT ANOLSATI




COMPLIANCE DEMONSTRATION
#19 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
CLAIRTON, PA

APPENDIX F
VISIBLE EMISSIONS DATA



VISIBLE EMISSIONS OBSERVATIONS FORM
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