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ABSTRACT

On November 26 and 27, 1991, 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 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. Sampling was conducted
during two different battery operating conditions, during push periods and non-push
periods.

The allowable particulate matter concentration, as required by the Amended Mon Valley
Consent Decree, is 0.030 gr/dscf. For push periods, the results of three test runs produced
an average particulate matter concentration and emission rate of 0.0065 gr/dscf and 2.00
Ib/hr, respectively. For non-push periods, the results of the one test run yielded a
particulate matter concentration and emission rate of 0.0064 gr/dscf and 2.14 lb/hr,
respectively. Thus, the particulate matter emissions from the stack are in compliance for
both push and non-push situations. 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. No visible emissions were observed from the stack during any of the
four tests. Thus, the visible emissions are in compliance.
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1.0 INTRODUCTION

On November 26 and 27, 1991, 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 the Air Quality Engineering Division of Keystone
Environmental Resources, Inc. (Keystone). The test crew was comprised of Keith Schmidt,
Richard Casselberry, Thomas Morgan, Samuel Woodring, and David Beranek. Visible
emissions determinations were performed by Ken Kuiros and Patricia Marcone of
Environmental Technical Services (ETS). Keystone and ETS are sister companies of the
Chester Environmental Group. All test procedures were witnessed by John Logan of the
Allegheny County Health Department Bureau of Air Pollution Control (BAPC).

ENVIRONMENT AL RESOURUES INC.
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20 METHODOLOGIES

Particulate matter sampling was performed in accordance with EPA Stationary Source
Sampling Methods 1 through 5. A total of four test runs were performed, three while ovens
were being pushed and charged (push periods) and one while no ovens were pushed or
charged (non-push periods). Prior to this test program, USS Clairton Works implemented
a significant change in the pushing and charging schedules of Batteries #1 and #2.
Previously, USS Clairton Works conducted the battery operations such that 3 to 4 ovens
per hour were pushed and charged on each battery around-the-clock. With the new
pushing and charging schedule in effect, approximately 5 to 6 ovens are pushed and
charged on each battery over a 6.5 hour period, and then no ovens are pushed or charged
for 3.5 hours. The pushing and charging schedules for Batteries #1 and #2 are not
coincident. In response to this pushing and charging schedule modification, Allegheny
County BAPC required that, as a part of the compliance demonstration, three EPA
Method § tests be conducted only while the ovens are being pushed and charged (a letter
from the BAPC can be found in Appendix A). At the request of USS Clairton Works an
additional test was conducted while the ovens were not pushed and charged.

The process exhaust exited through a 114 inch 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. Six traverse
points were sampled through each test port with each traverse point sampled for 5 minutes.
A schematic diagram of the stack and traverse points is presented in Figure 2-1.

In accordance with EPA Method 2, gas velocities and volumetric flow rates were
determined during each particulate matter test with the use of a calibrated S type pitot
tube.

During each test, gas concentrations of CO,, Oz, and N, (by difference) were measured
with a Fyrite apparatus as specified by EPA Method 3. The gas concentrations were later
used to calculate molecular weight of the gas on a dry basis.

EPA Method 4 was utilized to determine the percent moisture content, by volume, of the
process exhaust gas by obtaining the weight gain of the sample train impingers.

NVIRONMENTAL RESOURCES. INC,
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Clean up of the sampling train in the field included an acetone rinse of the front-half
components. The acetone rinses were dried, desiccated, and weighed to a constant weight.
The sample train filters were desiccated, and the amount of particulate matter was
determined gravimetrically. The front half rinse residue weight was added to the
corresponding filter weight to determine the total particulate matter catch for each test
run. These clean up and analytical procedures followed the methodology of EPA Method
5.

All visible emissions determinations were performed in accordance with EPA Stationary
Source Sampling Method 9. Visible emissions were recorded during each particulate
matter test.

USS Clairton W -
Clairton Works 605016-01 2/92 2-2 KEYSTONE
ENVIRONMENTAL RESOURCES. ENC.



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 A.

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 B.

Copies of the field data sheets for the particulate matter sampling can be found in
Appendix C. The emissions calculations for each test can be found in Appendix D. The
test results have been summarized in Table 3-1 and Table 3-2. Sampling was conducted
during two different battery operating conditions, during push periods and non-push
periods. In Table 3-1, the results of the testing during push periods showed an average
particulate matter concentration and emission rate of 0.0065 grains per dry standard cubic
feet (gr/dscf) and 2.00 pounds per hour (Ib/hr), respectively. In Table 3-2, the results of
the one test run conducted during non-push periods yielded a particulate matter
concentration and emission rate of 0.0064 gr/dscf and 2.14 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 (a non-Lowest Achievable Emission Rate (LAER) standard). Thus, the particulate
matter emissions from the stack are in compliance for both push and non-push situations.

Tables 3-1 and 3-2 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 to the average stack
gas velocity. An isokinetics value between 90 percent and 110 percent is considered
acceptable. Isokinetic values for all four test runs ranged from 100.7 to 107.5 percent;

irton W )
USS Clairton Works 60501601 2/92 3-1 KEYSTONE
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TABLE 3-1

USS CLAIRTON WORKS

CLAIRTON, PA

#1 BATTERY COMBUSTION STACK

PARTICULATE MATTER EMISSIONS DATA

FOR PUSH PERIODS
Units Run 1 Run 2
Test Date 11/27/91 11/27/91
Test Number CLR-BS1-2 CLR-BS1-3 CLR-BSI-4
Emission Rates
and Concentrations

Particulate Matter  (Ib/hr)

1.72

(gr/DSCF) 0.0059

Stack Conditions

Average Flow Rate (ACFM)
Standard Flow Rate (SCFM)

Temperature (°F)
Moisture Content (%)
Sampling Conditi

Test Times

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

USS Clairton Works 605016-01 2/92

67649
38084
462
10.2

9:40
to 10:10

10:12
to 10:42

10:46
to 11:16

11:20
to 11:50

120.0
60.486
104.6

3-1a

2.19
0.0068

74967
41908
469
10.6

12:07
to 12:37

12:40
to 13:10

13:13
to 13:43

13:46
to 14:16

120.0
68.128
107.5

Run 3
11/27/91

2.10
0.0067

71798
40258
466
8.9

15:00
to 15:30

15:33
to 16:03

16:07
to 16:37

16:39
to 17:09

120.0
62.437

100.7

Average

2.00
0.0065

71471
40083
466
9.9

; KEYSTONE



TABLE 3-2

USS CLAIRTON WORKS
CLAIRTON, PA

#1 BATTERY COMBUSTION STACK
PARTICULATE MATTER EMISSIONS DATA
FOR NON-PUSH PERIODS

Units
Test Date 11/26/91
Test Number CLR-BS1-1
Emission Rates
and Concentrations
Particulate Matter (Ib/hr) 2.14
(gr/DSCF) 0.0064
Stack Conditions
Average Flow Rate = (ACFM) 75005
Standard Flow Rate  (SCFM) 42827
Temperature (°F) 452
Moisture Content (%) 8.8
Sampling Conditions
Test Times 10:20
to 10:50
11:00
to 11:30
11:47
to 12:17
12:25
to 12:55
Sampling Time (minutes) 120.0
Sample Volume (DSCF) 68.115
Isokinetics (%) 103.1

USS Clairton Works 605016-01 2/92 3-1b KEYSTONE

ENVIRONMENTAL RESOURCES. INC.



therefore, all values were within the acceptable range. Actual test sampling times have
also been included in the Tables 3-1 and 3-2.

Copies of the field data sheets for the visible emissions readings can be found in Appendix
E. No visible emissions were observed during any of the four tests. 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."
Thus, the visible emissions are in compliance.

USS Clairton Works 605016-01 2/92 -
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COMPLIANCE DEMONSTRATION
#1 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
CLAIRTON, PA

APPENDIX A
OPERATIONAL DATA



Alleghenyg County Health Bepartment

BOARD OF HEALTH

ROY L. TITCHWORTH, M.D.
chairman
MARTIN KRAUSS, 0.D.
vice chairman

COUNTY COMMISSIONERS

TOM FOERSTER

chairman

o -

PETE FLAHERTY :
Bureau of Air Pollution Control

ROBERT ENGEL, ESQ.

AZ1ZI POWELL
LAWRENCE W. DUNN 301 39th Street Msgr. CHARLES OWEN RICE
Pittsburgh, PA 15201 FREDERICK RUBEN, M.D.
ALBERT H. BRUNWASSER, M.P.H., M.B.A. 578-8143 ANTHONY D. STAGNO, SR.
director KATHERINE L. WISNER, M.D.M.S.

October 28, 1991

Mr. John P. Shimshock

Air Quality Scientist

Keystone Environmental Resources, Inc.
3000 Tech Center Drive

Monroeville, PA 15146

Dear Mr. Shimshock:

We are in receipt of your letter proposal dated September 30, 1991,
reference no. IND-80, regarding revision of the test protocol for the
determination of particulate matter and visible emissions from combustion stacks
#1 and #2 operating at USS Clairton Works.

The emission standards are generally applied to every process operating at
its maximum capacity. In case of intermittant processes, sampling is carried out
only during the time when the process in in operation.

Our legal and engineering departments have reviewed your proposal and have
not accepted it as the standard applied to coke combustion emission is 0.03
grains/dscf. and has recommended that stack tests must be carried out only during
the time when ovens are being pushed.

Therefore I suggest that you change your protocol for the test and resubmit
for approval.

If you have any questions on this matter please write or call me at 578-

8143.
Sincerely yours,
N Ve
Harilal L. Patel \\4
Air Pollution Control
HLP:cag

25-CS-0791
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B 4 /1 Al9 /2 - B3/1 ______ MB/2
A4as3 1 ®B1s3 _______ A3/3 __-__ Bz2e/3
Be6~n 1 a2 ______ BS/VT . A20/2
ae6/s3 1 B23/3 ____ A5/ T B22 /3
B8/l L A23,2 _____ B1/1 T A2 /2
A'8 /3 B25 /3 A7/3 ___ B/ 4
B10 /1 A25 72 ______ B9/1 ____ A4/2- L
A10 /3 B27 /3 . A®9/3 _____ B26/3 L —
B12 /Y A27 /2 _______ Bll i _____ A6 /2 _|
A12 /3 B2 /3. _______ AM1,3 - B28/3
Bi4 /1 A28 /2 o B3/ . A28 -/2
a14 /3 — BS1¢3 ___ A3/3 ______ BR/ ,
B1I6 /1 __V _ A31,/2 ______ Bi5/1 A30 /2 ,
_—a6s73 L c2/3 AlS /3 c1/3 .
S “srarr_B-8-3

Fnise_3 -4 -]




| SR T A ,é He
| A OVENS

1-2~-3 BATTERIES PUSHING SCHEDULE '

DATE _//-AC-Yt/ TURN _ XY
Al/1 ___ Bi8 /1 c1/,1 B17 /L
B3s2 _____ a8s3. 1 B2 /2 ZZ A17 /3
A3/1 ______B2es1 .__Z az2n B1S /1 -
B5/2 _______ a2e /3 B 4 /2 A19 /3 —
AS/1 _______ B22 /1 A4/1 BZl/é _
B7/2 ______ A22 /3 B 6 /2 a21 /3 _______
A7/1 ________ B24a 7 fI A6 /1 B23 /1
B9 /2 _______ a24 /3 ; B 8 /2  A23 /3
AS/1 _____ B26 /1 A8 /1 B25 /1
Bll /2 _____  a26 /3 B10 /2 A25 /3
All y1 ___ = B28 /1 _7_40_ "A10 /1 B27 /1 _______
Bi3 /2 A28 /3 7 ~ B12 /2 ' A27 /3
A12 /1 B30 /1 —_ JF a2~ .B29 /1 _____ _
B15 /2 T;—_ /2 A29 /3
A15 /1 /1 B31 /1
B17 /2 /2 A31 /3
ai7 /1 /1 c2/1
B1S /2 /2 B2 /3
A1S /1 /1 A2 /2
B21 /2 . /2 " B4 /3
a21 /1 /1 7 A4 /2
B23 /2 ° /2 A B 6 /3
A23 /1 /1 A6 /2
B25 /2 /2 j B8 /3
A25 /1 /L _ 7L a8 /2
B27 /2 /72 ____ 772 B1o /3
A27 /1 /1 22 A0 /2
B2S /2 /2 B12 /3
A29 /1 /1 é A12 /2
B31 /2 /2 B14 /3
aA31 /1 . /1 ﬁ Al4 /2
c2 /2 cC1i/2 B16 /3
B2/1 Bl/1 ______ a16 /2
A2 /3 Al/3 _______ B18 /3
B 4 /1 B3/1 _____ a18 /2
A4 /3 A3/3 __-__ B20 /3
B 6 /1 BS /1" _____ . A20 /2
A6 /3 AS5/3 ___ _ B22/3
B8 /1. B7/1 ____ A2/
A'8 /3 A7/3 _______ B24/3 .
B10 /1 BO /1 ___ A24 /2-
a1e /3 A9/3 ___ B2 /3
B12 /1 Bil1 71 _____ A26 /2
Al12 /3 All /3 ________ . B28 /3
Bi4 /1 Bi3 /1 ________ A28 .72
Ald /3 A13 /3 ________ B30 /3
B16 /1 BiS /1 _____ A30 /2
~——"A16 /3 ALS/3 ___ c1/3 :
‘STeRT_A4/M/

PASS-UP . | ' FINISH é//3~




PN N R PPN
forenee * a-

A OVENS . - oo L T

: 7 _ 1-2-3 BATTERIES PUSHING SCHEDULE
: DATE __ 4 X} TURN _//=2¢ -9/
Al/1 B18 /1 c1, B17 /1
B 3 /2 A18 /3 B2 /2 Al7 /3
a3 /1 B20 /1 A2 /1 B19 /1
BS /2 ___ A20 /3 B4 /2 A1S /3
as5/1 _ | B2/1 _______ A471 _____ B2r /1
B7 /2 _ A22 /3 B 6 /2 A21 ,//? _
Aa7/1 | B24 /1 A6 /1 B23 _
B9 ,2 __\ _ A24 /3 B8 /2 " a23 /3
a9 /1 | B26 /1 A8 /1 B25 /1
Bll /2 i A26 /3 B10 /2 _ A25 /3
All /1 B28 /1 Al® /1 B27 /1
B13 /2 A28 /3 B12 /2 227 /3 |
a1z /1 _ZJ _ B30 /1 A12 /1 B3Ol
B15 /2 A3e /3 Bl4./2 : A28 /3 :
AlS /1 B1J2 Al4 /1 B31 /1 __t
B17 /2 B1/3 B16 /2 a31 /3 _1
A17 /1 A1l /2 Al6 /1 c2/s1 _|
B1S /2 B3/3 - B18 /2 B2/3 _]
A19 /1 A3 /2 A18 /1 a2z _L
B21 /2 . B S /3 B20 /2 Bas3 _V
A21 /1 AS /2 A20 /1 A4z __
B23 /2 B7 /3 B22 /2 . Be&s3 _]
A23 /1 A7 /2 a22 /1 a6/s2 _{|
B25 /2 B'S /3 B24 /2 ______ B8 /3 ——
a25 /1 A9 /2 A24 /1 _____ aB8/2 _V
B27 /2 Bil /3 B26 /2 _______ B10 /3
A27 /1 All /2 A26 /1. a2 __\
B2S /2 B13 /3 B28 s2 ________ B12/3 __\
A29 /1 A13 /2 A8 /1 _4- @ a2/ _}
B3l /2 _______ Bi5 /3 B30 /2 :E Bi4 /3 _|
A31 /1 _______"A15 /2  ______ A30 /1 alda sz _1
c2/2 ______ B17 /3 C1i/2 | B16 /3 _{
B2/1 ______ A17 r2 B1l/1 a6 2 _ 1
A2/3 _____ B19 /3 A1l /3 , Bi8 /3 __{
B4/l _____ A19 /2 B3/1 __1 a8 /2
A4/3 ________ B2l /3 A3, _\ B2/ _Y
B6 /1 ______ A21 /2. BS /1" __| aze r2° - __ 1
-8 6/3 _____ B23 /3 AS5 /3 B22 /3 __|

BB /1. _______ A23 /2 B7/1 a2 72 __ L
AB/3 ______ B25/3 A7 /3 —_ B24 /3 .}
Blo /1 —_— AZ25 /2 BS /1 — %Y A2 /2- ___1
AlQ /3 B27 /3 Aes/3 ___ | B26/3 |
Bi2 /1 _______ A27 /2 Bil 71 ___] _ 'A26 s2 ,
Al2 /3 B29 /3.. All »3 ___} - B28 /3
Bl4a /1 ________ A29 ,2 B3 st ___ | _ a28./2
Al4 /3 _______ B31 /3 A13 /3 B30 /3
BI6 /1 ____ A3l /2 BiS /1 __ ] A3 /2

—A6 /3 _.____ C2/3 a15 /3 _______ C1/3

N 9 "START A'JI"/
PASS-UP__ " 8 3 FinisH_A - J'/ o
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DATE _LQAZ,B/_

d el

1-2-3 BATTERIES PUSHING SCHEDULE '

B18
Al8
B20
A20
B22
A22
B24
A24
B26
A26

>PuPH>HPTQ
DOMBDL L NN

I

g:-m:»m:-w»w:»m:»m
O ) 14 15 b [=b ot |0 48 | Bt b
NOOCHOONALNNOO®

L

i

A22

DRSS
o0s s

TURN

12-%

- B17 /1
—_— . A7 /3
B19 /1
Al9 /3

c2/1

> 0> > o> w
DORRALNN
~
(/)]

>u> >
a4 8 b e
HAHENNOO®
~N
X

B16 /3
Al6 /2
B18 /3
AlB /2
B20 /3
A20 /2 -
B22 /3
A22 /2
—  A24 /2-
——— .B26 /3
A26 /2
- B28 /3
428 /2
B30 /3
A30 /2
c1/3

‘svarT__A/3 -/

1]

PICK-UP

FINISH__ A =g
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© 1-2~3 BATTERIES PUSHING SCHEDULE °

patE (/= 27-4)
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2
7n
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B21 /2 |
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A23 /1
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B28 /2
A29 /1

a31 /1
C2 /2
2 /1
2 /3
4 /1
4

6 /1
6

8 /1.
A'8 /3

Al9 /3
B12 /1
aAl2 /3
Bl4 /1
Al4 /3
B16 /1
,.r-——"AlS /3

-

>PWrUPWPEUIEH> WD o>
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B18
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B29o
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A22
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/1
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/1
/2
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. - Voo . . ~. . .
1-2~3 BATTERIES PUSHING SCHEDULE

DATE //-d »-5/ TURN ‘/'/g

A1/l B18 /1 c1i/1 B17 /1

B3 /2 A18 /3 B2/2 —_ Al1T /3

A 3 /1 B29 /1 A2/1 B19 /1

B5y/2 A20 /3 B4 /2 A9 73
A5,1 1 Bz A 471 B21 /1
B7/,2 _| a2z /3 B 6 /2 A21 /3 |
A7 /1 3 __ B24 /1 A 6 /1 ¢ B23 /1 —

BS /72 1 a24 73 B 8 /2 a23 /3
A9 /1 1 B26 71 A8 /1 B25 /1
Bil s2 _| — A26/3 ____ B r2 A25 /3
All /1 B28 /1 ____ A0 /L _____ B27 /1

Bi3' /2 _| __ A28/3 . Bl2/2 _ a21 /3
al2 sy B3 sl _____ Al12,1 ______ B28 1

BiS /2. _| _ A3e s3 ______ Bla,s2 ___ A29 /3 .
A15 71 1 B1s2 ______ Al4/1 _______ B3 /1 :
B17 /2 B1,/3 —____ B16s2 ______ a31/3

glg 5; Al /g -— Als 721 —_—r2Nn

1 B3/3S - B8s2 ______ B2/3

A9 /1 A3 /2 AB/l . smgere= BATTZY
B2l s2 . _ |  B5s/3 _______ B2/ - B4y/3

a21 /1 1 a5 72 A20 /1 A4 /2

B23 s2° _ | B7/3 B22 /2 . B6 /3
A23/71 1 A17r2 A22 /1 A6 /2 _

B25 /2 _ | B9®/3 _______ B24 /2 Bes3s 1
a25 71 _ 1 a9z __ azas A8 /2

B27 /2 __ L1 Bii /3 :  B26 /2 Bie /3
a27 /1 | ALl /2 ______ Aze /1. A10 /2

B2 72 _ 1 Bi3 /3 B28 /2 B12 /3

A28 /1 AL3 72 A28 /1 A12 72

B31 s2 _ 78 Bi5 /3 B30 /2 _____ Bld /3

831 /1 v al5 72 A30 /1 A4 72

C2 /2 B17 /3 Ci1/2 ____ Bie/3

B2 /1 Al7 /72 . Bl1/1 ______ a6 /2 -
a2 /3 B19 /3 Al1/3 _____ B8 /3 —
B 4 /1 Al9 /2 B3/1 _____ as8s2 1
Ad/3 B21 /3 A3/3 - B/ __1_
B 6 /1 A21 72 BS/U " aes2  __1
A6 /3 B23 /3 A5/3 _____ 82273 1
B8 /1 A23 /2 BT/ _ a2z 1
A8 /3 B25 /3 AT/  Bas —1
Ble /1 A25 BS /1 — A24 s2- N
Al® /3 B27 A9 /3 - . B26 /3 S
B12 /1 A27 Bll 71 ____ 'A26 72

A1Z 73 B29 All /3 . B28 /3 .




























COMPLIANCE DEMONSTRATION
#1 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
CLAIRTON, PA

APPENDIX B
CALIBRATION RESULTS
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PROBE #:_2-/
DATE: S 77/ /

INITIALS . /!

METR 1
3 A%t K
”
al =__ 7
. >a1, a2 = <10°

az =_ o
Bl = Olj

- >31, g2 = <5°
B2 =__ .~
= _[.0%0
=0./f3 p = <0.1250"
= 0 &3 Vv = <0.03125"

= @./0/ W20
(3/4" using 1/2" nozzle)
=277 _ X > 0.750

= 57 727C_ Y > 3.0"
2 =203 z>2.0"

pt =0 328 D> J8I5 to SN
(3/16" to 3/8")

< X E < B >

yeASINY 7
ysASIN® 7~

1,06 9, @ <1500,
"
2100, 4 3.00 0,



PROBE #: Z-( EQOMETRIC Q 1BKALL J_,
- . / -
DATE: /= FX 73 Calpin® XF3 of . Vel Y ¢
al =_A
>al, a2 = <10°

INITIALS: i?f[ az = [’
,:4' \ ’ al, a2 «10° Bl '—Li:—>
. B2 = /~5c Bl B

,’L

¢ [ ]
L)

= <5°

posoth

A =037

p =O0.C09/ p = £0.1250"
v =000 V

W =0.2272 W20
X

Y

2

£0.03125"

.(3/4" using 1/2) nozz
=0 . §049 X 2 0.750 re)

572 ¥ > 3.0

«2.25% 1z > 2.0"

(3/16" to 3/8")

prASINY
VeASING

1.05 0, @ <1.50 0,
hWh
2,10 0, 4 3.0 0,

8-S10€ PLANE



PROBE #:__ 72" J4 GEOMETRIC PITOT CALIBRALIUN PRL-CHeCK

¢

DATE:_( 77/ a1 =/
) o° a1, a2 = <10°
INITIALS: X/ a2 =__ 7
- ' ‘at
4 N . . 1 = .
> F:/ \224 al, a2 <10° Bz —2———’0 >81: B2 = <5°
'. . . B = ;
i \ = O "!40
Q.

A
gl

¢ .
e

A

p =0-CY%5/ p = <0.1250"
v =0.0/(Z v = <0.03125"
W
X
Y

= 0-J6C W20
(3/4" using 1/2" nozzle)

= 0.935 X > 0.750

= _$.0¢C ¥ > 3,0"

3 =_2.2725 2z > 2.0"

Dy =_2-375 D> 1875 to 3T
(3/16" to 3/8")

(«
perASINY 7
YeASING  °

1,05 9, @ <1500,
"t
2,10 0, <A <3.00 D

8-S10€ PLANE



EOMETRIC P11uy CALIBKATIL —
. . L PIT A
CRLPIRS XFSEE 41 o

al, a2 = <10°
a2 =__J '
al, a2 <10° Bl =4_i
[6 Blo 82 = <5°

=0.0H7 p = <0.1250"

A
B
v =0.027 v = <0.03125"
W
X
Y

an

=Q3510 _w>o0
(3/4" using 1/2" nozzle)

=0 8§27 X > 0.750 <"
=SC87 ¥ > 3.0m

Z :a,O/(é zZ > 2.0"

pe =0 I27 Dp> 4875 to 325
(3/16" to 3/8")

peASINY
YeASING®

1.05 0, @ <1.50 0,
et
2.10 0, <& <3.00 O,




PROBE #:_ /-] GEOMETRIC PITOT CALLBRATION pre-cate K

-

(3/2" using 1/2" nozzle)

= /025 X > 0.750
- SUEE Y > 3.0"
=_J./75 2> 2.0"

Dy =_©- 37T D> /875 to 37T
(3/16" to 3/8")

DATE: _§-2 7/ al = O
INITIALS: X/ a2 =_ 9" >31. a2 = <10°
> }-‘il \224 al, a2 <10° Bl -_27—(531. 2 <0
Sl B2 =3
a ’ I A =_07x
" T n =_0 p = <0.1250"
.I ! vV =_0.c70 v = <0.03125"
- w =dcZ? w20
X
Y

peASINY O
YeASING /°

1.08 nt"w .50 0,
N .l P| P‘ s '.
* ey ¢ o — O * ou—e z.‘o ot d <3-w nt

8-S10€ PLANE




PROBE #: 2-1

DATE: /3R -3

INITIALS:

a2

A-310E FUANE

=771

—— ._._l".

8-S10€ PLANE

GEOMETRIC P11UY CALIBRATION pes7 -CheeK
Al pers XFSLE a1 = )°

ia >a1, a2 = <10°

<
-2 >

c Bl, B2 = <59
=/

= 0.550

Q0 _p

= 007 v = <0.03125"
=0.3/7 w30

(3/4" using 1/2" nozzle)
-O.Zﬁ X > 0.7850

=5.7325 ¥ > 3.0
« A /5Y 2> 2.0

7U  pe> I895 to 375
(3/16" to 3/8")

<£0.1250"

peASINY
YsASIN®

1.05 0, @ .50 Dt

PA'P'

2.10 0, A <3.00 0,



COMPLIANCE DEMONSTRATION
#1 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
CLAIRTON, PA

APPENDIX C
FIELD DATA SHEETS
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COMPLIANCE DEMONSTRATION
#1 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
CLAIRTON, PA

APPENDIX D
EMISSIONS CALCULATIONS



KEYSTONE ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA

COMBUSTION STACK #1 BATTERY IDLE -
DATE: .......11-26-91

CHARGE #: ...150-605016
TEST #: .....CLR-BS1-1

1. EMISSION RESULTS

GR/SCFD LB/HR

2. STACK CONDITIONS

FLOW (ACFM)

75005.

(SCFM) 42827.
MOISTURE CONTENT (%) 8.77
STACK TEMPERATURE (F) 452.1

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 68.115
PERCENT ISOKINETIC 103.07



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA COMBUSTION STACK #1
CLR-BS1-1 11-26-91

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
40.61 1020.0 367.848 .070 1.07 1.07 47. 47. 2.5 430. 19.6
28.5 .070 1.10 1.10 56. 41. 2.5 457. 19.9
20.2 .070 1.10 1.10 +61. 42, 2.5 460. 19.9
13.5 .050 .78 .78 64. 45, 2.0 465. 16.9
7.6 . 040 .63 .63 65. 47, 1.0 460. 15.1
2.41 1050.0 384.676 .040 .63 .63 66. 49, 1.0 461. 15.1
40.62 1100.0 384.676 .080 1.25 1.25 67. 51. 3.0 465. 21.4
28.5 .070 1.10 1.10 70. 52, 3.0 466. 20.0
20.2 .050 .78 .78 72. 59, 2.0 465. 16.9
13.5 .060 .94 .94 72. 54. 3.0 441. 18.3
7.6 .030 - 47 .47 74. 56. 1.0 440. 12.9
2.42 1130.0 401.006 .030 .47 .47 73. 56, 1.0 445. 12.9
40.64 1147.0 401.006 .080 1.25 1.25 654. 52. 3.5 451. 21.2
28.5 .070 1.10 1.10 68. 53. 3.0 471. 20.1
20.2 .070 1.10 1.10 70. 53. 3.0 458. 19.9
13.5 .070 1.10 1.10 71. 52. 3.0 436. 19.7
7.6 .030 .47 .47 69. 52, 1.0 425. 12.8
2.44 1217.0 418.676 .020 .31 .31 67. 52, 1.0 425. 10.5
40.63 1225.0 418.676 .080 1.25 1.25 59. 50. 3.5 451. 21.2
28.5 .090 1.41 1.41 65. 50. 4.0 456. 22.6
20.2 .070 1.10 1.10 69. 50. 2.5 459. 19.9
13.5 .050 .78 .78 70. 50, 1.0 451. 16.8
7.6 .050 .78 .78 70. 57. 1.0 461. 16.9
2.43 1255.0 436.933 .030 .47 .47 70. 55, 1.0 451. 13.0
ORSAT
co2 3.0 IMPINGER NO. 1 80.5
02 16.5 2 36.6
co .0 3 5.1
N 80.5 4 .0
ABSORBED H20 16.7
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.713 11-01-91 INITIAL 0.014CFM 5.0
METER 0.9761 11-1-91 FINAL 0.016CFM 5.0
PITOT 0.84 8-2-91
CONTROL BOX NO. 3 PROBE NO. 7-1 NOZZLE NO. 50



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA COMBUSTION STACK #1
CLR-BS1-1 11-26-91

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG...vvveevoeocoannnnn 29.60
B. AVG. DELTA H (IN H20) eeuvueuruoenoencnceanncnnns .89
C. METER PRESSURE (IN. HG.).vevronnocenonnnnannnnn 29.67
D. STATIC PRESSURE (IN. H20) .uvueeeeoencnsnanannna -1.20
E. STATIC PRESSURE (IN. HG.)veuveeeoeoonoonnannnnn -.088
F. STACK PRESSURE (IN. HG.) (A+E).e.ueceececennnnnn 29.51
G. STACK DIAMETER (IN.) . eeeeoneeoennoannoannnnanns 114.00
H. STACK AREA (SQ. FT.)...... e teeteteetaeeeaeaaas 70.88
NOZZLE DIAMETER. .. .eveveecocecseseonanannnnnns .4280
I. NOZZLE AREA (SQ. FT.)eveuvnvenenn teeeesecncsess  .000999
J. AVG. STACK TEMP (DEG. R.)uvvevecnoeosonannnnns 912.1
K. AVG. METER TEMP (DEG. R.)evverveernenrncnnoanns 518.6
L. CONDENSATE VOL. (ML) .ueueeeeeeneerooannannonans 122.2
M. ABSORBED H20 (ML) e:vvevreerenroansoannnannnnnn 16.7
N. TOTAL H20 (ML) et veeeeerunnsennoannoenacesnneas 138.9
O. METERED GAS (CF).vvevennn. Ceeteeneeeeeeeraaaas 69.085
P. GAS METER CORRECTION....eeveeeoeecoanooennocnns .9761
Q. CORRECTED METERED GAS (CF).vvveevecenoencnoenn 67.434
R. H20 GAS VOLUME (CF) (0.00267N(K/C).eeevecncen. 6.484
S. TOTAL SAMPLED VOLUME (CF) (Q+R) eveeevecncnnnns 73.917
T. PERCENT H20 (100R/S).vceercvcececenns Ceeeeaen 8.77
THEORETICAL MAXIMUM. .. vvveueornnnnnn Cereieeene. 100.00
PERCENT WATER USED. e e vveeeernnennennneenonens 8.77
U. SCFD GAS SAMPLED (528%*Q*C/(29.9%K)).vveueeennn 68.115
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 .9123 X 44.0 = 1.20
co .000 X .9123 X 28.0 = .00
02 .165 X .9123 X 32.0 = 4.82
N2 .805 X .9123 X 28.2 = 20.71
H20 X T/100= .0877 X 18.0 = 1.58
MOLECULAR
WEIGHT OF
STACK GAS = 28.31
W. PITOT CORRECTION....eeeurueeeeoccnansocenacansnss .840
X. AVERAGE CORRECTED VELOCITY (FPS).eueevevecenenn. 17.64
[85.49*W*SQRT{ (J*DELTA P)/(V*F)}]
Y. AVG. FLOW RATE (CFM)  (X*H¥60).0veeececonanocnss 75005.
Z. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)..... . 42827.
STACK FLOW RATE (DRY) ¢ evveveonnnoeooseanonennes 39071.
AA. SAMPLE TIME (SEC) e:vcvvueureeneonncoasncenases 7200.
BB. PERCENT ISOKINETIC. .0 .ueveveeuoeacoacanooansess 103.07

(J*100*U*29.92) / (528 *X*AA*XI*F#* (1-T/100))



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA

COMBUSTION STACK #1

CLR-BS1-1 11-26-91
CYCLONE MATL.ON INSOL.MATL. SOL.MATL.
PARAMETER WT. (G) FILTER(G) 1IN PROBE(G) IN PROBE(G)
PARTICULATE .00000 .01470 .00000 .01360
INSOL.MATL. SOLUBLE MATL.
PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00000 .00000
PARTICULATE .02830
ALL MATLS. .02830
PARAMETER GR/SCFD LB/HR
PARTICULATE .00640 2.14275

Emission rates are

based on EPA

Method 5.



KEYSTONE ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA
COMBUSTION STACK #1 BATTERY ACTIVE

DATE: .......11-27-91
CHARGE #: ...150-605016
TEST #:

+++..CLR-BS1-2

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR
PARTICULATE .00586 1.71649
2. STACK CONDITIONS
FLOW (ACFM) 67649.
(SCFM) 38084.
MOISTURE CONTENT (%) 10.21
STACK TEMPERATURE (F) 462.0
3. SAMPLING CONDITIONS
SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 60.486
PERCENT ISOKINETIC

104.57



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA COMBUSTION STACK #1
CLR-BS1-2 11-27-91

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
40.61 940.0 536.317 .080 1.22 1.22 51. 43. 5.2 456. 21.4
28.5 .070 1.07 1.07 66. 47. 5.2 474. 20.2
20.2 . 065 .99 .99 67. 48. 5.0 480. 19.5
13.5 .055 .84 .84 68. 49. 5.0 460. 17.7
7.6 .015 .23 .23 65. 50. 1.5 403. 9.0
2.41 1010.0 551.398 .010 .15 .15 63. 50. 1.0 388. 7.3
40.64 1012.0 551.398 .085 1.29 1.29 67. 50. 5.0 409. 21.4
28.5 .080 1.22 1.22 71. 51. 7.0 457. 21.4
20.2 .070 1.07 1.07 71. 51. 6.5 461. 20.0
13.5 .055 .85 .85 72. b52. 6.2 468. 17.8
7.6 .020 .31 .31 68. b52. 2.0 471. 10.8
2.44 1042.0 567.677 .010 .15 .15 67. 53. 2.0 477. 7.6
40.63 1046.0 567.677 .090 1.39 1.39 65. 53. 7.7 462. 22.7
28.5 . 095 1.47 1.47 73. 53. 8.0 481. 23.6
20.2 .070 1.08 1.08 72. 54. 6.0 485. 20.3
13.5 .025 .39 .39 70. 54. 2.5 483. 12.1
7.6 .010 .15 .15 68. 55, 1.0 479. 7.6
2.43 1116.0 582.903 .010 .15 .15 67. 55. 1.0 475. 7.6
40.62 1120.0 582.903 .070 1.08 1.08 69. 55. 6.0 458. 20.0
28.5 .065 1.01 1.01 75. b56. 5.5 472. 19.4
20.2 .060 .93 .93 77. b57. 5.5 471. 18.6
13.5 .060 .93 .93 77. 58. 5.5 475. 18.7
7.6 .015 .23 .23 74. 59. 1.5 470. 9.3
2.42 1150.0 598.161 .010 .15 .15 73. 62. 1.2 472. 7.6
ORSAT
coz2 3.0 IMPINGER NO. 1 96.5
o2 17.0 2 33.4
Cco .0 3 3.8
N 80.0 4 .0
ABSORBED H20 12.1
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.713 11-1-91 INITIAL LT 0.02CFM 5.0
METER 0.9761 11-1-91 FINAL 0.013CFM 8.0
PITOT 0.84 8-2-91

CONTROL BOX NO. 3 PROBE NO. 7-2 NOZZLE NO. 50



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA COMBUSTION STACK #1
CLR-BS1-2 11-27-91

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG.oovvvwunrnnrnnnnnn.. 29.50
B. AVG. DELTA H (IN H20) eeuuvuuunonenrnennnnnnnn., .76
C. METER PRESSURE (IN. HG.)+evvvuuoonnnnnnnnnnnn.. 29.56
D. STATIC PRESSURE (IN. H20) . euvuvunmnnnnnnn. ... -1.20
E. STATIC PRESSURE (IN. HG.)evuvooonenonmnnmnnnn., -.088
F. STACK PRESSURE (IN. HG.) (A+E).eeeeunrunnnnn.. 29.41
G. STACK DIAMETER (IN.) . uevuvecnennennnennnnnnnn., 114.00
H. STACK AREA (SQu FT.)euevineneneenenennnnmnnnn, 70.88
NOZZLE DIAMETER. ¢t v vuvvnneensnnnnnennnnnnnnn.. .4280
I. NOZZLE AREA (SQ. FT.):.vuieueeneeeneenannannnee  .000999
J. AVG. STACK TEMP (DEG. Ru):uveuvunnnnnnnnnnn.., 922.0
K. AVG. METER TEMP (DEG. R.)evvvuvonnnnnnnnnnnn.. 520.9
L. CONDENSATE VOL. (ML) e uveuuvnnnnnnnnnnnnnnnn.. 133.7
M. ABSORBED H20 (ML)........... R, 12.1
N. TOTAL H20 (ML) .ueuuvnnnnnnrnnennnennennnnnnon, 145.8
O. METERED GAS (CF)evevneennnennnnennnnennnmnoon, 61.844
P. GAS METER CORRECTION. .....uoonvunennnnnnmnnnn. .. .9761
Q. CORRECTED METERED GAS (CF).vuvuvvneennennnnnnn. .. 60.366
R. H20 GAS VOLUME (CF) (0.00267N(K/C).u..evun..... 6.861
S. TOTAL SAMPLED VOLUME (CF) (Q+R) evevvunnwnnn.. .. 67.227
T. PERCENT H20 (100R/S)......... et reneeneeaa 10.21
THEORETICAL MAXIMUM. .. ..ovvunonnnnnnnnnnnn .. 100.00
PERCENT WATER USED. .« vuvuernnnnenennennnnn. .. 10.21
U. SCFD GAS SAMPLED (528%Q%C/(29.9%K))........... 60.486
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 .8979 X 44.0 = 1.19
co .000 X .8979 X 28.0 = .00
02 .170 X .8979 X 32.0 = 4.88
N2 .800 X .8979 X 28.2 = 20.26
H20 X T/100= .1021 X 18.0 = 1.84
MOLECULAR
WEIGHT OF
STACK GAS = 28.16
W. PITOT CORRECTION.....uvevuuneennernnnennnnnnnn.. .840
X. AVERAGE CORRECTED VELOCITY (FPS)...oo..evon.... 15.91
(85.49*W*SQRT( (J*DELTA P)/(V+F) )]
Y. AVG. FLOW RATE (CFM)  (X*H%*60)..cv0cenennnnn.. 67649.
Z. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 38084.
STACK FLOW RATE (DRY) e evvvvennonnnnnnnnnnnnnn .. 34197.
AA. SAMPLE TIME (SEC):euuvenneernnennnnnnnnnnnnnnn, 7200.
BB. PERCENT ISOKINETIC.....veuuueenennnnnnnnn, o, 104.57

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



KEYSTONE ENVIRONMENTAL RESOURCES, INC.

AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA COMBUSTION STACK #1

CLR-BS1-2 11-27-91

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

PARTICULATE .00000 .00880 . 00000 .01420

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00000 .00000
PARTICULATE .02300
ALL MATIS. .02300
PARAMETER GR/SCFD
PARTICULATE .00586

Emission rates are based on EPA Method 5.

1.71649



KEYSTONE ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA
COMBUSTION STACK #1 BATTERY ACTIVE

DATE: .......11-27-91
CHARGE #: ...150-605016
TEST #: .....CLR-BS1-3

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

2. STACK CONDITIONS

FLOW (ACFM) 74967.

(SCFM) 41908.
MOISTURE CONTENT (%) 10.63
STACK TEMPERATURE (F) 468.6

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 68.128
PERCENT ISOKINETIC 107.54



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA COMBUSTION STACK #1
CLR-BS1-3 11-27-91

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
40.62 1207.0 598.428 .070 .93 .93 70. 58. 4.5 440. 19.9
28.5 .165 1.01 1.01 75. 58. 5.0 450. 30.7
20.2 .065 1.01 1.01 80. 60. 5.5 45]1. 19.2
13.5 .050 .79 .79 78. 59. 5.5 455. 16.9
7.6 .010 .15 .15 77. 60. 2.0 450. 7.5
2.42 1237.0 615.714 .010 .15 .15 75. 61. 1.0 452. 7.6
40.63 1240.0 615.714 .090 1.43 1.43 79. 60. 7.5 466. 22.8
28.5 .090 1.43 1.43 80. 61. 8.0 473. 22.9
20.2 .080 1.27 1.27 81l. 61. 7.0 472. 21.6
13.5 .075 1.19 1.19 82. 62. 7.0 484. 21.0
7.6 .055 .87 .87 82. 62. 6.5 471. 17.9
2.43 1310.0 635.620 .040 .63 .63 82. 63. 6.5 476. 15.3
40.64 1313.0 635.620 .070 1.11 1.11 79. 63. 6.0 453. 20.0
28.5 .070 1.11 1.11 80. &63. 6.0 466. 20.1
20.2 .075 1.19 1.19 82. 64. 6.5 472. 20.9
13.5 .050 .79 .79 83. 64. 6.5 481. 17.2
7.6 .060 .95 .95 83. 64. 5.0 480. 18.8
2.44 1343.0 653.565 .010 .15 .15 83. 64. 5.0 479. 7.7
40.61 1346.0 653.565 .075 1.19 1.19 80. 64. 6.5 459. 20.8
28.5 .070 1.11 1.11 85. 64. 4.5 485. 20.3
20.2 .065 1.03 1.03 84. 64. 7.0 489. 19.6
13.5 .050 .79 .79 84. 65. 6.2 487. 17.2
7.6 .015 .24 .24 81l. 65. 1.5 480. 9.4
2.41 1416.0 669.445 .010 .15 .15 78. 65. 1.5 475. 7.6
ORSAT
co2 2.5 IMPINGER NO. 1 106.3
02 16.0 2 41.7
Co .0 3 4.4
N 81.5 4 .0
ABSORBED H20 19.5
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.713 11-1-91 INITIAL LT 0.02CFM 5.0
METER 0.9761 11-1-91 " FINAL 0.001CFM 8.0
PITOT 0.84 8-2-91

CONTROL BOX NO. 3 PROBE NO. 7-3 NOZZLE NO. 50



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA COMBUSTION STACK #1
CILR-BS1-3 11-27-91

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG..eovveecoonnoancons 29.50
B. AVG. DELTA H (IN H20) .ceuceucossecansonannanns .86
C. METER PRESSURE (IN. HG.).:ecteaseoocnosaneannos 29.56
D. STATIC PRESSURE (IN. H20).c.ceeeecovsoccnnanns -1.15
E. STATIC PRESSURE (IN. HG.)eveveooocnaorocnnoons -.085
F. STACK PRESSURE (IN. HG.) (A+E).ce.vececencocns 29.42
G. STACK DIAMETER (IN.).veeeececocsssnsosncanonns 114.00
H. STACK AREA (SQ. FT.)euveecoccoocncsssocsncannons 70.88
NOZZLE DIAMETER. ¢ oo vovecacsenoasasssassasnnsos .4280
I. NOZZLE AREA (SQ. FT.)euveeeoccccncsscocsssases 000999
J. AVG. STACK TEMP (DEG. R.)eveccccsosencocanonns 928.6
K. AVG. METER TEMP (DEG. R.).cuecevccsoacoccnsonns 531.2
L. CONDENSATE VOL. (ML) .+ eeveecoacaoosasosasnsnons 152.4
M. ABSORBED H20 (ML) .vevveeeoennsasoosonsasansnns 19.5
N. TOTAL H20 (ML) eevereeernennasccnssosnasnsansons 171.9
O. METERED GAS (CF)evvevesoennancscsoosacsasnanns 71.017
P. GAS METER CORRECTION. ....ccoceecssocscocasonns .9761
Q. CORRECTED METERED GAS (CF).ccvceceecocsoannnns 69.320
R. H20 GAS VOLUME (CF) (0.00267N(K/C).ceveveacsns 8.247
S. TOTAL SAMPLED VOLUME (CF) (Q+R)cecccosconsnsns 77.566
T. PERCENT H20 (100R/S)..ceeeccn.- e eteneeeaeaneas 10.63
THEORETICAL MAXIMUM. . ..oeveuceensosncosaonnsns 100.00
PERCENT WATER USED. . v veereceonnnccsoscsocnnos 10.63
U. SCFD GAS SAMPLED (528%Q*C/(29.9%K)).cecececcss 68.128
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 .025 X .8937 X 44.0 = .98
co .000 X .8937 X 28.0 = .00
02 .160 X .8937 X 32.0 = 4.58
N2 .815 X .8937 X 28.2 = 20.54
H20 X T/100= .1063 X 18.0 = 1.91
MOLECULAR
WEIGHT OF
STACK GAS = 28.01
W. PITOT CORRECTION....evececescaccancosnansacoses .840
X. AVERAGE CORRECTED VELOCITY (FPS).c:icesecesaccns 17.63
[85.49*W*SQRT{ (J*DELTA P)/ (V*F))]
Y. AVG. FLOW RATE (CFM)  (X*H*60)..cocecscsocnces 74967.
Z. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 41908.
STACK FLOW RATE (DRY) ¢cvveveeevonnoancoascnssens 37453.
AA. SAMPLE TIME (SEC) .veveeeenesaccancncoascoansns 7200.
BB. PERCENT ISOKINETIC...0ceveoenocasansoosncsnsos 107.54

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



KEYSTONE ENVIRONMENTAL RESOURCES,

AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

INC.

CLAIRTON, PA COMBUSTION STACK #1

CLR-BS1-3 11-27-91

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

PARTICULATE .00000 .01590 .00000

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00000 .00000
PARTICULATE .03020
ALL MATLS. .03020
PARAMETER GR/SCFD
PARTICULATE .00683

Emission rates are based on EPA Method 5.

.01430

2.19148



KEYSTONE ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS
CLAIRTON, PA
COMBUSTION STACK #1 BATTERY ACTIVE
DATE: .......11-27-91

CHARGE #: ...150-605016
TEST #: .....CLR-BS1-4

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

2. STACK CONDITIONS

FLOW (ACFM)

71798.

(SCFM) 40258,
MOISTURE CONTENT (%) 8.91
STACK TEMPERATURE (F) 465.7

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 62.437
PERCENT ISOKINETIC 100.66



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA COMBUSTION STACK #1
CLR-BS1-4 11-27-91

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
40.61 1500.0 670.313 .090 1.43 1.43 59. 61l. 2.2 496. 23.1
28.5 .080 1.19 1.19 79. 62. 3.0 450. 21.3
20.2 .070 1.04 1.04 80. 62. 2.5 457. 20.0
13.5 .070 1.04 1.04 81. 63. 2.5 460. 20.0
7.6 .035 .52 .52 80. 64. 1.5 462. 14.2
2.41 1530.0 687.272 .010 .15 .15 80. 64. 1.0 470. 7.6
40.64 1533.0 687.272 .080 1.19 1.19 82. 64. 3.0 453. 21.3
28.5 .070 1.04 1.04 82. 64. 2.5 469. 20.1
20.2 .075 1.12 1.12 84. 65. 2.7 471. 20.8
13.5 .100 1.49 1.49 85. 65. 3.5 473. 24.1
7.6 . 085 1.27 1.27 85. 66. 3.0 468. 22.1
2.44 1603.0 705.846 .010 .15 .15 87. 66. 3.0 465. 7.6
40.63 1607.0 705.846 .060 .90 .90 83. 66, 2.5 444. 18.3
28.5 .075 1.12 1.12 85. 67. 2.5 455. 20.6
20.2 .060 .90 .90 86. 67. 2.0 456. 18.5
13.5 .035 .52 .52 85. 67. 1.2 460. 14.1
7.6 .010 .15 .15 80. 67. 1.0 463. 7.6
2.43 1637.0 720.268 .010 .15 .15 78. 66. 1.0 468. 7.6
40.62 1639.0 720.268 .080 1.19 1.19 79. 67. 1.5 464. 21.4
28.5 .075 1.12 1.12 85. 66. 2.5 480. 20.9
20.2 .070 1.04 1.04 85. 66. 2.5 477. 20.2
13.5 .050 .75 .75 84. 66. 2.0 473. 17.0
7.6 .015 .22 .22 80. 66. 1.0 470. 9.3
2.42 1709.0 735.651 .010 .15 .15 78. 65. 1.0 472. 7.6
ORSAT
co2 2.7 IMPINGER NO. 1 78.5
02 16.5 2 29.5
CO .0 3 4.8
N 80.8 4 .0
ABSORBED H20 16.7
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.713 11-1-91 INITIAL 0.009CFM 5.0
METER 0.9761 11-1-91 FINAL 0.011CFM 5.0
PITOT 0.84 8-2-91

CONTROL BOX NO. 3 PROBE NO. 7-2 NOZZLE NO. 50



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA COMBUSTION STACK #1
CLR-BS1-4 11-27-91

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG..ovevwuuerrnnnn.n... 29.50
B. AVG. DELTA H (IN H20) v uuvveenrnnennnnnnnnnnnn, .83
C. METER PRESSURE (IN. HG.)evuuvvrnrennnnennnn. o, 29.56
D. STATIC PRESSURE (IN. H20)...euueeurnnnnnn oo, -1.20
E. STATIC PRESSURE (IN. HG.).uu'veuuoewunnnnnnn oo, -.088
F. STACK PRESSURE (IN. HG.) (A+E)....cvunnnn.. oo, 29.41
G. STACK DIAMETER (IN.).uueeeununnnnnnnnnnnnnnnn, 114.00
H. STACK AREA (SQ. FT.).vivevennnnnnnnnnnnnnnnnn, 70.88
NOZZLE DIAMETER. ... eevvennnnrennennnnnnnnnn o, .4280
I. NOZZLE AREA (SQ. FT.)uviuivvrienannnnennnnnnnn.  .000999
J. AVG. STACK TEMP (DEG. R.).evvvuunnnnnnnnn oo, 925,7
K. AVG. METER TEMP (DEG. R.)..evvuuuunnnnnn.n.. .. 533.2
L. CONDENSATE VOL. (ML)..ouoeveurnnnnnnnnnnnonnn.. 112.8
M. ABSORBED H20 (ML)....evveennnnnnnnnnnnnnoooon, 16.7
N. TOTAL H20 (ML)...viiiiinnnnnnnnnnnnnnnnoniin! 129.5
O. METERED GAS (CF)evvuuuiuiennnnnnnnnnnnnnnnnnnnn, 65.338
P.  GAS METER CORRECTION. .....eevuueeunnnnnnnnoon, .9761
Q. CORRECTED METERED GAS (CF).vvvvvnnnnnnnn.n.... 63.776
R. H20 GAS VOLUME (CF) (0.00267N(K/C)............ 6.237
S. TOTAL SAMPLED VOLUME (CF) (Q+R)esvuvunnnn.. ... 70.013
T. PERCENT H20 (100R/S).vuverveerennennnnnnnnnnn, 8.91
THEORETICAL MAXIMUM.....uuvurrnnnnnnnnnnnn. ... 100.00
PERCENT WATER USED..evuiennnnennnnnnnnnnn, o, 8.91
U. SCFD GAS SAMPLED (528%Q*C/(29.9%K))........... 62.437
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 .027 X .9109 X 44.0 = 1.08
co .000 X .9109 X 28.0 = .00
02 .165 X .9109 X 32.0 = 4.81
N2 .808 X .9109 X 28.2 = 20.76
H20 X T/100= .0891 X 18.0 = 1.60
MOLECULAR
WEIGHT OF
STACK GAS = 28.25
W. PITOT CORRECTION......0ivuurennnnnnennnnnnn.... .840
X. AVERAGE CORRECTED VELOCITY (FPS)............... 16.88
[85.49*W*SQRT( (J*DELTA P)/(V*F) )]
Y. AVG. FLOW RATE (CFM)  (X*H*60)...0............ 71798.
Z. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 40258,
STACK FLOW RATE (DRY) ¢.veevennnnannnnnnnnn, 36672,
AA. SAMPLE TIME (SEC).uuevvonnnnnnnnnnnnnonnnnonns 7200.
BB. PERCENT ISOKINETIC.....evveuuennnsnnnnnoonnn., 100.66

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



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

USS CLAIRTON WORKS

CLAIRTON, PA COMBUSTION STACK #1
CLR-BS1-4 11-27-91

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

PARAMETER WT. (G) FILTER(G) 1IN PROBE(G) IN PROBE(G)
PARTICULATE .00000 .01370 .00000 .01340
INSOL.MATL. SOLUBLE MATL.
PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00000 .00000
PARTICULATE .02710
ALL MATLS. .02710
PARAMETER GR/SCFD LB/HR
PARTICULATE .00668 2.10103

Emission rates are based on EPA Method 5.
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COMPLIANCE DEMONSTRATION
#1 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
CLAIRTON, PA

APPENDIX E
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