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VMr William C. Graeser
Manager — Environmental and Quahty Assurance

U.S. Steel Clairton Works
400 State Street
Clairton, PA- 15025

RE: LETTER REPORT HYDROCHLORIC ACID, CHLORINE GAS AND AMMONiA
GAS EMISISONS TESTING CONDUCTED AT NO 3 BATTERY COMBUSTION

STACK ON JUNE TAND 8, 2000

Dear Mr. Graeser:

* This letter, with attachments, constitutes the refiort that summarizes the results of the hydrochloric -

acid (HCI), chlorine gas (Cl,) and ammonia gas (NH;) emissions testing conducted at No. 3 Battery
Combustion Stack by Advanced Technology Systems, Inc. (ATS). “Three two-hour test runs were -
conducted on June 7 and 8, 2000 simultaneous with the compliance test program at this stack
(particulate matter and visible emissi'ons were measured' as part of the compliance test program),

The test results have been summarized in the attached Table 1. Hydrochlonc ac1d chlorine gas and
ammonia gas concentrations- are listed in ‘units of milligrams per dry standard cubic meter
(mg/dsem). Hydrochloric acid, chlorine gas and ammonia gas mass emission rates are listed in units
of pounds per hour (Ib/hr). Table 1 also presents pertinent exhaust gas and sampling parameters
including exhaust gas flow rates in units of actual cubic feet per minute (acfm), standard cublc feet

" per minute (scfm), and dry standard cubic feet per minute (dscfm), exhaust gas temperature (OF), and
moisture content of the exhaust gas (percent by volume), gas volume sampled for each test run in
units of dry standard cubic feet (dscf) and the isokinetic vatiation value for each test run. The
isokinetic variation value is equal to the ratio of the average linear gas velocity sampled through the
probe nozzle to the average exhaust gas velocity. All isokinetic variation values are between 90
percent and 110 percent, whlch is the acceptable range of values. . Actual test Samplmg times have

also been included in Table 1.

Hydrochloric acid, chlorine gas and ammonia gas emission testing was perfonned in accordance with. -

~ U.S. EPA Reference Methods 1 through 4 and 26 A, U.S. EPA Conditional Test Method 027 and the
requirements of the Pennsylvania Department of Enwronmental Protection (PA DEP) Source Testing
Manual (Draft Revision 3.1, May 3, 1999). Detailed information regarding the procedures used to
measure the exhaust gas stream velocity and volumetric flow rate (i.e., U.S. EPA Reference Methods
1 through 4) can be found in the summary report for the compliance test program. Hydrochloric acid
and chlorine gas sampling was performed in accordance with U.S. EPA Reference Method 26A.
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. Ammonia gas sampling was performed, where possible, in accordance with U.S. EPA Conditional
- Test Method 027. (The test procedures specified in Method 027 were modified slightly for thistest
program based on the expected exhaust gds temperatures of 450°F. The modifications were made -
~ after ATS consulted with Ms. Rima Howell of the U.S. EPA, who is the pertinent contact for Method
027, It should also be noted that the U.S, EPA had not promulgated Method 027 at the time of this
test program, however, this method was apparently the only test method available from the U.S. EPA
. designed for measuring ammonia gas emissions from stationary sources.) Process gas samples were
- withdrawn isokinetically from the stack, with particulate matter collected in a glass nozzle, a heated ,
glass-lined probe, and. on a heated quartz filter.. Vapor phase hydrochloric acid, chlorine gas and
‘ammonia gas were collected ina serles of chilled i 1mp1ngers The 1rnp1nger type and sequence is

listed below:

; Immnger Tvpe , Contents - a L
Modified Greenburg—Smlth 50 mL 0.1 N sulfuric acid (for HCl and NH3 collectlon)_ '
Greenburg-Smith © 100mL 0.1 N sulfuric acid (forHC1 & NH, collection) - .

~Greenburg-Smith ' - 100mL 0.1 N sulfuric acid (for HC1 & NH, ¢ollection)
Modified Greenburg—Smlth 100 mL 0.1 N sodium hydrox1de (for Cl1 collee’uon) ‘
Modified Greenburg-Smith - 100mLO.IN sodlum hydrox1de (for Cl, collect1on) ‘
- Modified Greenburg-Smith = 200g Slhca Gel :

... A gas volume greater than 50 dry standard cubic feet (dscf) _ the minimum gas volume required by
‘the PA DEP for the compliance test program - was sampled for each test run. The flow rate through =
. each sample train was less than 1 dry standard cub1c foot per mmute as required by U.S. EPA :
Reference Method 26A : , - : '

Foﬂowmg each test run, the sample trains were processed in accordance with PA DEP requn‘ements o
* Detailed information regardmg the procedtres used to recover the particulate ‘matter catch .
(essentially U.S. EPA Reference Method S5 procedures) can be found i in the summary report for the
‘compliance test program. Following the gravimetric analysis of the i impingers for m01sture gain, the
following four samples fractions were generated for each sample train:

Fraction Descrmtlon

Svth B W N — z
o]

A - Contents of Impinger Nos. 1 & 2 plus apphcable dlst1ﬂed de10mzed water rinses (for HC1
and NH,) - _
‘B Contents of Impinger No. 3 plus apphcable d1st111ed delomzed Water rinses (for HCl and :
NH,)
~ C Contents of Impmger No. 4 plus applicable distilled deionized water rinses (for Cl)
D Contents of Impinger No. 5 plus applicable distilled deionized water rinses (for Cl,)

_ For each sample train, each of the four fractions were analyzed separately as required by the PA DEP
! to altow for the calculation of the collection efficiency of the sample train for HCl Cl, and NH,
collection. The contents of Impmger No. 6 were discarded,
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o The actual test samples plus field blanks of the i 1mp1nger scrubbmg solut1ons (O 1 N sulfunc acid and

0.1 N sodium hydrox1de) were submitted to the subcontract analytical laboratory for chlorrde ion-

~ analyseés using ion chromatographlc techniques in accordance with U.8. EPA Reference Method

26A. Sample Fractions A and B and the 0.1'N sulfuric acid solution field blank were also analyzed' N
for ammonium ion concentration using spe(:lﬁc ion electrode analysis techmques The analyt1cal
laboratory results showed the followmg : -

e The chlonde ion concentratlons of the f eld blanks Were less than the analytlcal
: detecnon limit; : :

e For all three test runs, the HCl collectlon efﬁc1ency of the sa:mple train was.

~ calculated to be greater than the minimum collection: efﬁcwncy specified bythe PA .
DEP (i.e.; the chloride catch of the Sample Fraction B was: at most 10 percent of :
the chlonde catch from Sample Fractron A plus Sample Fraction B), -

o For all three test runs, the Cl collectmn efﬁmency of the sample tram could notbe
 calculated since the chloride catch of Sample Fracnons C and D were less than the
- analyt1cal detectlon limit;. » '

e The. ammomum ion concentratlon of the ﬁeld blank was less than the analytlcal :
detection limit; and ' — . ,

.  For all three test runs, the NH3 coIlectlon efﬁcrency of the sample tram could not be '
. calculated since the ammonium catch of Samiple Fractions A and B were less than
or just sli ghtly greater than the analytlcal detectmn 11m1t

Cop1es of the field data sheets, eqqument callbratlon data analytrcal laboratory results and
emissions calculat1ons are included in the appendlx . : :

CATS apprecxates the opportumty to prov1de U.S: Steel with process gas testing services. If you have

any questions regarding this letter report, please call Dt. Robinsor Khosah or me at (412) 967 — 1900
or e-rna11 me at the followmg address Jshlmshock@atsengmeers com.,

Very truly yours,

\13// F‘%MM

J ohn.P. Shlmshock, Ph.D.
Senior Project Scientist

‘ Approved by: _

A oblnson P. Khosah Ph D
Vice ,_Presrdent , _
° Science and Technology Division -
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00-083: U, S. Steel Clairton Works No. 3 Stack Methad 26A-Table 1

U S. STEEL CLAIRTON WORKS .
CLAIRTON PENNSYLVANIA S

TABLE 1
NO.3 BATTERY COMBUSTION STACK

HYDROCHLORIC ACID, CHLORINE GAS AND AMMONIA Gas EMISSIONS DATA‘E
© JUNETANDS,200

' IR S o ; Run 1 " Rumm2 Euﬁ’jﬁ a Average -
Test Date - , _ S 60 6/7/00. " -6/8/00 S

. Emissions Data
" Hydrochloric Acid (HCI) | S . , L R S
Concentration . ’ (mg/dscm) - . 1.39E+01- . 1L.83E+01 - "150E+01 .. L.STE+O1 .
Mass Emission Rate - - . (b - Z03EH000 0 2,16E+00. C-211E+00 . - 2,10BH00
"~ Chlorine Gas (Cl,) ‘ - S - c . 7 o
Concentration - . (mg/dsem) < LAOE-0! ' < 147B-01 < 1.82E-01 . < 156E-01 .
Mass EmissionRate *. - . (lb/hr) “< 2.05B-02 . < L73E-02 '<2.56B-02 < 2,11E-02 .

Ammonia G_aé (NHz)

Concentration - . _ (mgfdsem) < 2.16B-02 248B-02 . 667E-02 < 3.77E-02
‘Mass EmissionRate -~ -~ (Ibh) - < 315E03. . 292B03  937E-03 . < 5.15B-03
. Exhaust Stack Conditions L R e C ‘ ‘ -
© Volumetric Flow.Rate =~ - (acfm) - 8.52E+04 - . . 6,79E+04  ° 8.20E+04 . 7.84E+04

S ' : . (scfm). . 4.55E+04 - .370E+04 - 438E+04 . . 421F+04
S  (dsefm) 3.91E+04 3.15E+04 3.75E+04 * 3.60E+04

Temperature S cH 516 497 515 509

Moisture Content . . %) -142 _ 149 - 143 145

Test Times + ‘ . - (EDT) - - 0825to 1016 1248 to 1436 0813101021 - -
o Co ' . &1205t0 1225 ) S S

Sampling Time * . (minutes).. 1200 120, 120

Samiple Volume ** o o (dsef) . - 66478 56.123 - 65,927

Isokinetic Variation ok ' (%) . 95.1 . 998 - 98.2

mg / ds¢m = mllhgrams per dry standa.rd cublc meter ' ,
+:  Delay from 1016.to 1205 EDTdue to mechanical problems with, coke hot Car '
. * . Minimum required sampling time- is 2 hours (120 minutes)
_®%; Minimum required sample volume is 50 dscf -
ok Acceptable range of values is 90 O% <= Jsokinetic Vanauon <= 110 0%

ADVANCED TECHNOLOGY SYSTEMS, INC.
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~ APPENDX

Fleld Data Sheets Eqmpment Callbratlon Data

| Analytlcal Laboratory Results and Emlssmns
. Calculatlons ‘
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APEX GLASS NOZZLE CALIBRATION DATA SHEET Printed: 0571700
Nozzle Size-(inches) Calibrated
No. | A B C. By Date

1 0.125 0.125 0.125 KA 03-12-96

2 0.156 0.156 0.156 KA 03-12-96

3 0.156 0.156 0.156 [KA 09-04-96
44 0.156 0.156 0.156 [KA 09-04-96
it 0.180 0.180 0.180 |KA® 07-20-98
3 0,190 0.190 0.190 [KA 05/01/00
27 0.190 " 0.190 0.190 [KA 05/01/00
28 0.190 0.190 0.190 [KA 05/01/00
29 0.190 0.190 0.190 {KA 05/01/00
31 0.190 0.190 0.190{KA 05-19-99
4 0.219 0219 0.219 {KA 05/15/00

6 _ 0.219 0219 0219 (KA 05/15/00
0219 0.219 0219 [kA 05/15/08

15 0.219 0.219 0219 KA 05/15/00
42 0.219 0.219 0.219 [KA 01/05/00
40|- 10.220 10220 0.220 [KA 05-19-99
10 0.225 0.225 0225 [KA 05-19-99
0.240 0.240 0.240 |KA 01/05/00

0.240 0.240 0.240 [KA 01/05/00

41 0.240 0.240 0.240 [KA 01/05/00
50 0.260 0.260 0.260 |KA 05-19-99
51 0.260 0.260 0.260 [KA 01/05/00
12 0.281 0.281 0.280 [KA 07-18-97
13 0.281 0.281 0.281 [KA 10-20-98
14 0.281 0.280 0.281 [KA 03-12-97
16 10.290 0.290 0.290 |KA 07-24-96
17 0.296 0290 0.290 [KA 03-10-98
18 0.290 0.290 0.290 |KA 07-05-96
45 0.290 0.290 0.290 |KA 01/05/00
20 0.310 0.310 0310 [KA 03-10-98
33 0.310 0.310 0310 |KA 04-14-98
35 0.320 0.320 0.320 [KA 01/05/00
21 0.344 0.344 0.344 [KA {0s/01/00
22 0.344 0.344 0.344 {KA 05/01/00
23 0.347 0.347 0.347 {KA 03-10-98
24 0.375 0.375 0375 {KA 02/18/00
25 0375 0.375 0.375 (KA 03-12-96
26 0.406 0.406 0.406 |KA 04-13-96
30 0.406 . 0.406 0.406 {KA 07-20-98
47 0415 0.415 0.415 KA’ 11-25-96
34 0.425 0.425 0.424 KA 06-10-97
55 0.425 0.425 0.424 [KA 01/05/00
52 0.440 0.440 0.440 [KA 05/01/00
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Printed:

APEX GLASS NOZZLE CALIBRATION DATA SHEET 05/17/00

Nozzle .Size (inches) Calibrated

No. A B C. By Date
53 0.440 0.440 0.440 [KA 02/27/00
19 0.450 0.450 0.450 [KA 04-14-98
36 0.490 0.490 0.490 [KA 06-10-97
17 0.490 0.490 0.490 [KA 07-05-96
18 0.495 0.495 0.495 {KA 07-05-96
39 0.500 0.500 0.500 [KA 07-05-96
46 0.625 0.625 0.625 (KA 03-10-98
43 0.750 0.750 0.750 |KA 01/05/00
49 1.060 1.060| 1.060|KA 11-25-96




Prechet

Pom CheX

Proks
memier WD A
. )
= @
. [° .__.-\-——- 212 = <i0e
. O
513 ‘ \
2= fv —_— 3.5 = e
i, OOO »*”r

_ . )
g=. 0011

2=<0.1250° ( ¥7any Fa
Dol ' )

V= Y 20NN (s mas
W= 0'420“ WEO-.’

. y
x= ©° 9o .‘.>07so

i

A . ), 2 :
TR |
! f oz 6 4200

1,08 ’I d .50 ﬂt

ve b 2]

Ya>ipo

z-_2:495" 2z,
it

D= 5K 5’7 6 187

E

(%8

LxPRLSSED im DLGILLS)

B
S |z .
o <;3
S —r—

[T} t

-~
-

|




i

[

““ou “00) 20 (1) £q UONEIGIED

LOOLL XL

‘918€-198-€1L
‘UoISNOY -

."0U 90U “I'ST N

UBUOURY 66

3 o e
AN AN
3 ?ﬁ%ﬁ.ﬂ» 42&.%&,. %,....,,u.,.?\&..wﬁ.u

JNJI-.U. it

REEEEED S

as

oY) 01 9[qROOEIT} §
sallahdes et

T
. wiat

“an0xd [19q B ylim PaJRIqI[ED U93G

AN

RS ST A

Wy

~

sey
"OU [BLIOS:

2
AN
\\\\

0
%
2

7

%,
o

*

RS
A

o
2

v
O

e’
W \\\‘-f\.\\\ 3
Lt r
. \R‘-( ‘
3

RS AN,

v A

(S A XA
ay vy,

35

OGN
A\ LN

%
DM

e
ant

LN

Y

) )

7 4 A K Z

) o M A b A & o] . A

A NS R S

SR o e d s S A Jra SN IR LR
D A AL

LEURD AN




1

I !-A

e

DRY GAS METER CALIBRATION DATA SHEET

CONTROL BOX NO. Ao ~A- CHECK PRE-TEST g
CALIBRATION DATE LG -¥e- G ONE: . POST-TEST
BAROMETRIC PRESSURE (in. Hg) 2908 CALIBRATION OFFICER, e
WET 1EST METER T DRY GAS METER
Gas Elapsed  |Meter Gas Inlet Outlet Orifice
Volume Time Temp. Volume Temp. Temp. Diff. Pres.  |Vacuum .
RUN NO. Yw (cf) (min.) Tw (°F) __1Vd (def) ITi(F) __|To(°F) |aH (in H20) l(in, H20)
1 START [ @0 o | 138 3¢ ‘f Ce|EEC ] e (B
MIDWAY | "
STOP
DELTA *
2 START
MIDWAY |
STOP
DELTA *
3 START
MIDWAY |
STOP _ |Soup  |5t&
DELTA* | 5.3 sA42
Dry Gas START | &5 0
Meter Leak [STOP [, 350> 10:00 ‘
Check DELTA * | @, %28 100

(DELTA Vw (cf) - DELTA Vd (dcf)} / 10 (min.) =

2 @-f; [ cfm

<=0.02cfm -

Differential Pressure Gauges (check one):

*: Express final elapsed time in decimal format

-

Inclined Manometers

Magnehelic Gauges

Vi * [BP-+(AH/13.6)] * (Tw-+460)

Run #1 Run #2 Run #3 Avg.
. BP (in. Hp) 29.10 29.10 29.10 AH@ = 0.0317 * AH * {(Tw+460) * Time]"2
Time (min) 9.33 6.65 5.42 ' BP *(To + 460) * (Vw)"2
Tw (°F) 71 71 71
- Vw (cf) 5.000 5.000 5.000 Y = Vw * BP * [(Ti+460+To+460)/2]
Ti (°F) 88 92 95
To (°F) 78 79 80
AH (in. H20) 1.00 2.00° 3.00
Vm (def) 5.115 5.084 5.094
AH@ (in. H20) 1.988 2.016 2.005 2.003
Y (Pre-test) 0.9971 1.0053 1.0044 1.0023
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DRY GAS METER CALIBRATION DATA SHEET

CONTROL BOX NO. Aoz~ CHECK  PRE-TEST
CALIBRATION DATE b4 D W _ ONE: POST-TEST e
BAROMETRIC PRESSURE (in. Hg) 29.29 CALIBRATION OFFICER <
WET TEST METER , DRY GAS METER
Gas Elapsed [Meter Gas Inlet Outlet Orifice
Volume - Time Temp. Volume Temp. Temp. Diff. Pres.  [Vacuum
RUN NO. Vw (cf) (min) |Tw(°F) |Vd(dcf) Ti(°F) _ |To(°F) _ |AH (in. H20)|(in. H20)
1 |START |@ 22k 0 S e 438 | /3 B
MIDWAY | <57 73 | 91 +F e
sToP  |s.2ep |8:¥6 . -
DELTA * |5.dpg |84
2 START |B.»s? 0 _ . S
Mway| 73 94 |18
sTop |5 @@ | 8¢ G
DELTA * |5.8@ 2 [B.\F 4 99F .
3 START |« o | iEewg kst S
MIDWaY| " | 73 o G0 | 79 e
STOP B s et 431 st o
DELTA * TR 2e .k -
DryGas  |START 0 -9 32 B .
Meter Leak  |STOP 10:00 ;:"L(o?‘?’e 84S E
Check DELTA * 10.0 @ Lo

b QIFLs cfm - <=0.02 cfm

{DELTA Vw (cf) - DELTA Vd (dcf)} / 10 (min.) =

*. Express final elapsed time in decimal format .

Differential Pressure Gauges {(check one): " Inclined Manometers Magnehelic Gauges
Run #1 Run #2 Run #3 Avg,

BP (in. Hg) 29.29 29.29 29.29 AH@ = 0.0317 * AH * [(Tw+460) * Time]™2
Time {min) 3.10 8.10 3.08 BP * (To + 460} * (Vw)"2
Tw (°F) 73 73 73 )
Vw (cf) 5.000 5.000 5.000 Y = Vw* BP * [(Ti+460+To+460Y2]
Ti(°F) N - 94 96 Vm * [BP+(AH/13.6)] * (Tw+460)
To {°F) 77 73 79 :
AH (in. H20) 1.30 1.30 1.30
Vm (def) 4.983 4,997 5.007
Y (Pre-test) 1.0023
AH@ (in. H20) 1.553 1.950 1.937 1.947

Y (Post-test) 1.0208 1,0217 1.0224 1.0216

" AY (%) 1.9%
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4000 Tech Center Drive IH & Environmental Laboratory
Monroeville, PA 156146
412 825 2400

Fax: 412 825 2407

UEC

USX Engineers
& Consultants, inc.

July 7, 2000

Advanced Technology Systems, Inc.
ATTN: Mr. John Shimshock

639 Alpha Drive

RIDC Park

Harmarville, PA 15238

\

Attached are the analytical result{s) of the analysis on sample(s) submitted to the UEC
laboratories on June 12, 2000. Should you have any questions regarding this report,
please contact us. An invoice will be issued shortly.

These results are submitted persuant to USX Englneers & Consu'ltants, Inc.'s current terms

and conditions of sale, including the company's standard warranty and limitation of
liability provisions, and no responsibility or liability is assumed for the manner in

whlch the results are used or interpreted.

The results were derived with the following methods.

ANALYTE METHOD

CHLORIDE : EPa 26A

We appreciate the opportunity to be of service and look forward to our continued
agsigtance to you. . :

NOTE: Samples will be stored for only one month following the report date.

Sincerely,

Stphanse, Otedganed.

Stephanie A. Guilyard, éi‘j{IT Project Manager

Enclosures

A subsidiary of USX Corporation

USX
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4000 Tech Center Drive IH & Environmental Laboratory
Monroeville, PA- 15148 .
412 825 2400

Fax: 412 825 2407

UEC

USX Engineers ' RECEHVED JUL 1 4 2008

& Consuitants, Inc.

July 7, 2000

Advanced Technology Systems, Inc.
ATTN: Mr. John Shimshock

639 Alpha Drive
RIDC Park
Harmarville, PA 15238

3
Attached are the analytical result(s) of the analysis on sample(s] submitted to the d&c

Lakoratories on June 12, 2000. Should you have any questions regarding this report,
please contact us. An invoice will be issued‘shortly.

These results are submitted persuant to USX Engineers & Consultants, Inc.'s current terms
and conditions of sale, including the company's standard warranty and limitation of
liability provisions, and no responsibility or liability is assumed for the manner in
which the results are used or interpreted.

The results were derlved with the following methods.

ANALYTE METHOD
AMMONIUM-WATER ' EPA 350.2 (MOD)
CHLORIDE . EPA 26A

We appreciate the opportunity to be of service and look forward to our continued
agsistance to you.

NOTE: Samples will be stored for only one month following the report date.

?. ! . ". ) - .‘ . '-. ;. ’ - . . . .
. . . '

Sincerely,.

Shahawae MLLLQL\I} o

Stephanie A. Guilyard, I@IT Project Manager

Enclosures

. A subsidiary of USX Corporation

- USX
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. U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA
L NO. 3 BATTERY COMBUSTION STACK
N JUNE 7 AND 8, 2000
U.S. EPA REFERENCE METHOD 26A SAMPLING
. CALCULATION OF THE IMPINGER COLLECTION EFFICIENCIES
. Sample ID ' ' - Chloride |Sample Chloride |Collection
T Test (CLR-#3BS- Conc.  |Volume Catch  |Efficiency
. No. M26A-) . Sample Type (mg /L) |(mL) - {mg) (%)
1 1A 0.1 N H2S04 - Impingers 1 & 2 56 429.6 24.06 |94.3
.. 1B - 0.1 N H2S04 - Impinger 3 9.6 1433 1.38 _
- _ 1C ' 0.1 N NaOH - Impinger 4 < 2.0 1319 < 0.26 NA
! _ 1D 0.1 N NaOH - Impinger 5 < 2.0 1326 |< 027
| 2 2A 0.1 N H2804 - Impingers I & 2 68 417.0 28.36  |100.0
. | 2B © 0.1 N H2804 - Impinger 3 < 2.0 1299 [< 0.26
t 2C 0.1 N NaOH - Impinger 4 < 2.0 116.6  |< 0.23 NA
. 2D 0.1 NNaOH —’Impinger 5 < 2.0 1237 |< 0.25
| 3 3A 0.1 N H2504 - Impingers 1 & 2 61 439.5 26.81 |98.3
. 3B 0.1 N H2S04 - Impinger 3 3.3 141.9 0.47
' 3C 0.1 NNaOH - Impinger4 - -  |< 2.0 169.8 |< 0.34 NA
. , D 0.1 N NaOH - Impinger 5 < 2.0 1512  |< 0.30 '
o Blank Blank 0.1 NH2804 < 2.0
- Blank Blank 0.1 N NaOH < 2.0

0.1 N H2504
Collection Eff. = 100 * {1 - [XB Chloride Catch (mg) / XA Chloride Catch (mg)] }
. (%) where X=1,20r3

3.1 N NaOH

Collection Eff, = 100 * {1 - [XD Chloride Catch (mg) /1 XC Chlonde Catch (mg)] }

(%) where X =1,20r 3

For chloride concentrations less than the analytical detection limit (< 2.0) >
Chloride catch =0



U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA -
NO.3 BATTERY COMBUSTION STACK

JUNE 7 AND 8, 2000 |

U.S. EPA CONDITIONAL TEST METHOD 027 SAMPLING
CALCULATION OF THE IMPINGER COLLECTION EFFICIENCIES

Sample ID : Ammonium |Sample Ammonium |Collection
Test (CLR-#3BS- Conc. Volume Catch Efficiency
No. M26A-) Sample Type (mg/L) (mL) (mg) (%)
1 1A 0.1 N H2504 - Impglngers 1&2 i< 0.1 4296 i< 0.04 NA
1B 0.1 N H2S0O4 - Impinger 3 < 0.1 1433  |< 0.01
2 2A 0.1 N H2504 - Impingers 1 & 2 0.1 417.0 0.04 100.0
2B 0.1 N H2S04 - Impinger 3 < 0.1 129.9  {< 0.01
3 3A - 0.1 N H2S04 - Impingers 1 & 2 03 - 439.5 0.13° 100.0
3B 0.1 N H2S04 - Impinger 3 < Q.1 1419 |< 0.01
Blank Blank 0.1 NH2504 ' ' < 0.1
0.1 N HISO4 ,
Collection Eff. = 100 * {1 - [XB Ammonium Catch (mg) / XA Ammomum Catch (mg) }
(%) : where X =1,2 0r 3

) & ) iR Lo : ; A or-, B 23 5 FORERRRY . i & L "
. X g

For ammonium concentrations less than the analytical detection limit (< 0.1) »~-->
Ammonium catch =0




PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

CLIENT: U.S, STEEL CLAIRTON WORKS - CLAIRTON, PA TEST DATE: 6/71/00
TEST SITE:- NO, 3 BATTERY COMBUSTION STACK TESTNO.: CLR- FIBSNPR6ALT
arameters (excludi alyti ata
A, Baromeétric Pressure (in, Hg) 29.65
- B. Process Gas Static Rréssure (in. H20) ‘ T 1.0
o C. Pitot Tube Coefficient T o084
i . D. Dry Gas Meter Calibration Factor 10023
. »»» Is the Duct Round (Y/N)? Y
B E. Duct Diameter (in.) - for round duet T
. F. Duct Width (in.) - for rectangular duct - . 0
al G. Duct Depth (in.) - for rectangular duct )
. H Nozzle Diameter (in.) T 0440
i 1 Average AP (in. H20) = [(AP0.5)avg]™2 - for flows s 0.07
o iR Average AP (in. H20) = [{AP0.5)avg]"2 - for isokinetic 0.07
. K. Average AH (in. H20) variation 1.19
L. Average Process Gas Temperature (°F) 516
] M. Average Dry Gas Meter Temperature (°F) T
N.. Dry Gas Compositicn (should total to 100%)
. ‘ . Carbon Dioxide (%) 4.0
. Oxygen (%} T 130
_ Nitrogen (%) __#0
Carbon Monoxide (%) 0.0
. Hydrogen (%) ) 0.0
Methane (%) 0.0
B Ethane (%) : 0.0
4 Argon (%) 0.0
. 0. Sample Time (inin) 120
P Total H20 Mass Cotlected in Impingers (g} 232.6
Q. Metered Gas Volume (def) : 68.123
. alculated P I cludi alyii
‘ R. Absolute Process Gas Pressure (in. Hg) 29.56 [A+(B/13.6)]
8. Absolute Meter Pressure (in. Hg) : 29.74 [A+(K/13.6)]
T. Duct Area (ft.”2) . 7.09E+01 [Pi*E¥(4* 144) or F*(/144)
. ' u. Nozzle Area (ft.°2) ; 1.06E-03 [Pi*H%(4*144)]
’ V. Average Absolute Process Gas Temperature (R) 976 [L+460]
! W. Average Absolute Dry Gas Meter Temperature (R) ‘ 339 [M+460] :
- X, Dry Gas Volume Sampled {(dscf) _ i 66.478 [Q*D*(528/W)*(5/29.92)]
Y. H20 Vapor Condensed (scf)’ : 10.967 [P*0.04715]
Z. Calculated Percent HZO in Gas Stream (%) : - 14.2 [100*Y/(X+Y)]
AA, Theoretical Maximum Percent H2O in Gas Siream (%o) #N/A [100*Saturated Water Vapor
. (empirical equation derived from EPA QA Handbook Vol. II, 53.3.6, T6.1A) Pressure / Stack Pressure]
BB. Actual Percent H20 in Gas Stream (%) 14.2 [Calculated %H20 <= Theoretical
CC. Process Gas Molecular Weight: : Max. %H20]
Gas % Volume / 100 * (1 -« %H20/100) * Mol. Weight = Wt./Mol|
.- H20 0.142 k 18 -~ 2.549
CQO2 0.040 0.858 44 1.511
: 02 0.130 0.858 32 3.571
N2 0.830 : 0.858 28 19.949
CO 0.000 0.858 28 0.000
o H2 0.000 0.858 ’ 2 0.000
@ CH4 0.000 0.858 16 0.000
Col6 0.000 0.858 30 0.000
, Ar 0.000 0.858. 40 0.000
Process Gas Molecular Weight (1b/1b-mol} 27.58
DD. Average Process Gas Velocity (ft/sec) 2.00E+01 [85.49*C*[(IT*V)/(R*CC)]"0.5]
ﬁ EE. Process Gas Volumetric Flow Rate (acfm) 8.52E+04 [DD*T*60]
y FF. Process Gas Volumetric Flow Rate (scfm) 4.55E+04 [EE*{528/V)*(R/29.92)]
. GG, Process Gas Veolumetric Flow Rate (dscfm) 3.91E+04 [FF*{1-(BB/100))]
. HH. Isokinetic Variation (%) . 95,1 [100%V*{(0.002669*P}+(Q*D*S/W)}i}/
iculat e for blank
1L Filter Weight (g) 0.0104
1. Front-Half Residue Weight (g) 0.0192
KK. Back-Half H20-Condensibles Weight (g) . 0.0000 .
LL. Total Weight (g) - 0.0296 [IH+JJ+KK]
NN. Concentration {gr/dscf) 0.0069 {(7000/454)*LL/X]

0o. Mass Flow Rate (Ib/hr) 2.30E+00 [NN*GG*60/7000]



PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

CLIENT; U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA

TEST SITE: NO. 3 BATTERY CCMBUSTION STACK

‘ drochloric Aci ect I

FP. Total Catch (mg)
QQ. Concentration (mg/dscm)
RR. Mass Flow Rate (Ib/hr}
Chlorine Gas Acid (corrected for blank)
SS. Totai Catch (mg}
TT. Concentration (mg/dscm)
Uu. Mass Flow Rate (ib/hr)

ia Gas Aci for biank
VV. Total Catch (mg)
WW. Concentration (mg/dscm)

XX Mass Flow Rate (Ib/hr)

26.15

1.39E-+01

2.03E+00

0.26

1.40E-01

2.05E-02

0.04

2.16E-02

3.13E-03

TEST DATE: 6/7/00
TESTNO.: CLR- __ #3BS-M26A-T
[PPAX*0.02832)]

[QQ*0.02832*GG*60/454000]

[(S8/(X*0.02832)]
[TT*0.02832*GG*60/454000]

[VVI(X*0.02832)]
[WW*0.02832*GG*60/454000]



PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

. CLIENT: tJ.S. STEEL CLAIRTON WORKS - CLAIRTON, PA TEST DATE: - 6/7/00
, TEST SITE: NO.3 BATTERY COMBUSTION STACK "™ TEST NO.: CLR- HBSNDERS
- Input P ters (excludi ical data
"' A. Barometric Pressure (in. Hg) ) 29.65
B. Process Gas Static Pressure (in. H20) C -1.20
: C. Pitot Tube Coefficient 084
- D. Dry Gas Meter Calibration Factor ' . 1.0023
' »»» Is the Duct Round (Y/N)? Y- .
E. Duct Diameter (in.) - for round duct 114
- F. Duct Width (in.) - for rectangular duct ] 0
G. Duct Depth (in.) - for rectangular duct ) 0
. H. Nozzle Diameter (in.) 0.440
- 1. Average AP (in. H20) = [(AP"0.5)avg]"2 - for flows C 0.04
i I Average AP (in. H20) = [(AP"0.5)avg}*2 - for isokinetic 0.04
. K. Average AH (in. H20) variation ) 0.85
L. Average Process Gas Temperature (°F) 497
) M. Average Dry Gas Meter Temperature (°F) : 88
N. Dry Gas Composition (should total to 100%)
' ' \ Carbon Dioxide (%) ' 4.0
- Oxygen (%) 12.5
Nitrogen (%} ~_ 835
Carbon Monoxide (%) ‘ 0.0.
' : Hydrogen (%) ' 0.0
T Methare (%o} ’ 0.0
Fthane (%) 0.0
) Argon (%) S 0.0
. C. Sample Time (min)’ . 120
o P. Total H20 Mass Collected in Impingers (g) . 207.9
Q. Metered Gas Volume (dcf) 58.521
.: - Calulated Parameters (excluding analytical data)
o R Absolute Process Gas Pressure (in. Hg) 29.56 [A+(B/13.6)]
g S. Absolute Meter Pressure (in. Hg) : 29.71 [A+(K/13.6)]
il T. Duct Area (ft.A2) ' 7.0SE+01 [Pi*E2/(4*144) or F*G/144]
' u. Nozzle Area (f1.2) 1.06E-03 [Pi*H2/(4%144)]
L V. Average Absolute Process Gas Temperature (R) 957 [L+460]
: W. Average Absolute Dry Gas Meter Temperature (R) _ 548 [M+460]
. X Dry Gas Volume Sampled (dscf) _ 56.123 [Q*D*(528/W)*(5/29.92)]
] Y. H20 Vapor Condensed (scf) 9.802 [P*0.04715]
Z. Calculated Percent H20 in Gas Stream (%) , 14.9 [100¥YAX+Y)]
. AA, Theoretical Maximum Percent H2Q in Gas Stream (%) - #IN/A [100*Saturated Water Vapor
. {empirical equation derived from EPA QA Handbook Vol. ITI, $3.3.6, T6.1A) Pressure / Stack Pressure]
BB. Actual Percent H20 in Gas Siream (%) 14.9 [Calculated %H20 <= Theoretical
CC. Process Gas Molecular Weight: - ‘ Max. %H20)]
Gas % Volume / 100]  * (1 - %H20/100}} * Mol. Weight = Wt./Mol : :
H20 0.149 18 2.676
cQo2 0.040 0.851 ‘ 44 1.498
02 0.125 0.851 32 3.405
N2 - 0.835 - 0.851 28 19.904
- CO 0.000 0.851 28 0.000
H2 0.000 0.851 L2 0.000
CH4 0.000 0.851 16 0.000
C2H6 0.000 0.851 30 0.0060
Ar _0.000 0.851 40 ¢.000
Process Gas Molecular Weight (Ib/lb-mol) _ 27.48
DD, Average Process Gas Veloeity (ft/sec) ‘ 1.60E+01 [85.49*CH*[(I*V)/(R*CC)}"0.5]
EE. Process Gas Volumetric Flow Rate (acfin) 6.79E+04 [DD*T*60]
FF. Process Gas Volumetric Flow Rate (scfm) ] 3.70E+04 [EE*{528/Vy*(R/29.92)]
GG. Process Gas Volumetric Flow Rate (dscfin) - 3.15E+04 [FF*(1-(BB/100))]
HH. Isokinetic Variation (%) - 99.6 [100%V*{(0.002669*P)+H(Q*D*8/W)}] /
Particulate Matter Results (corrected for blank)
1L Filter Weight (g) 0.0373
) Front-Haif Residue Weight (g) 0.0109
KK. Back-Half H20-Candensibles Weight (g) . 0.0000
LL. Total Weight (g) 0.0482 [II+JI+KK]
NN. Concentration (gr/dscf) 0.0132 [(7000/454)*LL/X]

00. Mass Flow Rate (Ib/hr) 3.58E+00  [NN*GG*60/7000]




g ' PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING .

. CLIENT: U.S, STEEL CLAIRTON WORKS - CLAIRTON, PA TEST DATE: 6/7/00
3 TEST SITE: NO.3 BATTERY COMBUSTION STACK TESTNO. CLR- ~~ #iBERBEAs
r ic Aci ct lank .

. PP. Total Catch (mg) | 29.16

QQ. Concentration (mg/dsem) ) 1.83E+01 [PPAX*0.02832)]

4 RR. Mass Flow Rate (Ib/hr) 2.16E+00_[QQ*0.02832*GG*60/454000]

i .

J Ss. Total Catch (mg) < 0.23

TT. Concentration (mg/dscm) < 1L47E-01 [SS/(X*0.02832)]

. uu. Mass Flow Rate (Ib/hr) < 1L.73E-02 [TT*0.02832*GG*60/454000]
Ammonia Gas Acid (corrected: for blank) -

. VV. Total Catch (mg) 0.04

WW. Concentration (mg/dsem) 2.48E-02 [VV/(X*0.02832)]

. XX. Mass Flow Rate (Ib/hr) ‘ 2.92E-03 [WW*(.02832*GG*60/454000)

—

e




PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

CLIENT: U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA TEST DATE: 6/8/00
TEST SITE: NO. 3 BATTERY CCMBUSTION STACK TEST NO.: CLR- BB M2EAS
t Param excludin Lyti .
A Barometric Pressure (in. Hg) 29.59
B. Process Gas Static Pressure (in. H20) -1,20
C. Pitot Tube Coefficient 0.24
D. Dry Gas Meter Calibration Factor 1.0023
»»» Is the Duct Round (Y/N)?
E. Duct Diameter {in,) - for round duct 114
F. Duct Width (in.) - for rectangular duct . 0-
-G Duct Depth (in.) - for rectangular duct 0
H Nozzle Diameter (in.) 0.440
1. Average AP (in. H20) = {(AP*0.5)avg]"2 - for flows 0.06
L. Average AP (in. H20) = [{AP/0.5)avg]*2 - for isokinetic 0.06
K. Average AH (in; H20) variation 1.16
L. Average Process Gas Temperature (°F) 515
M. Average Dry Gas Meter Temperature (°F) 81
N. Dry Gas Composmon (should total to 140%)
\ " Carbon Dioxide (%) 3.5
Oxygen (%) 12.5
Nitrogen (%) 84.0
Carbon Monoxide (% 0.0
Hydrogen (%) 0.0
Methane (%) 0.0
Ethane (%} 0.0
Argon (%) 0.0
0. Sample Time (min) . 120
P. Total H20 Mass Collected in Impingers (g) 233.9
: Q. Metered Gas Volume (dcf) 67.951
.'- Calculated Parameters (excludi lytical da ) -
R. Absolute Process Gas Pressure (in. Hg) 29.50 [A+(B/13.6)]
: 8. " Absolute Meter Pressure (in. Hg) 29.68 [A+(K/13.6)]
T. - Duct Area (ft.°2) 7.00E+01 [PH*E?/(4*144) or F*G/144]
" U Nozzle Area (ft./2) 1.06E-03 [Pi*H/(4*144}]
: V. Average Absolute Process Gas Temp erature (R) 975 [L+460]
: W. - Average Absolute Dry Gas Meter Temperature {R) 541 [M+460]
. X. Dry Gas Volume Sampled (dscf) 65.927 [Q*D*(528/Wj*(5/29.92)]
Y. H20 Vapor Condensed (scf) 11.028 [P*0.04715]
. Z Calculated Percent H20 in Gas Stream (%) - 14.3 [100*Y/(X+Y)]
mm AA Theoretical Maximum Percent H20 in Gas Siream (%) C#NIA T [100*Saturated Water Vapor
. (empirical equation derived from EPA QA Handbook Veol. III, §3.3.6, T6.1A) Pressure / Stack Pressure]
' BR. .Actual Percent H20 in Gas Stream (%) 14.3 {Calculatcd %H20 <= Theoretical
CC. _ Process Gas Molecular Weight: Max, %H20]
Gas % Volume / 100]  * (1 - %H20/100)] * Mol Weight = Wt./Mol
' H20 0.143 18 2.580
' Cco2 0.035 - 0.857 44 1.319
02 0.125 0.857 32 3427
ﬂ N2 0.840 0.857 38 20.149
CO 0.000 0.857 28 0.000
: H2 0.000 0.857 2 0.000
CH4 0.000 0.857 16 0.000
. ' C2H6 0.000 0.857 30 0.000
. Ar 0.000 0.857 40 0.000
Process Gas Molecular Weight (1b/[b-mol) 27.48
DD. Average Process Gas Velocity (ft/sec) 1.93E+01 [B5.49*C*[(I*V)/(R*CC)]"0.5]
EE. Process Gas Volumetric Flow Rate {acfm) 8.20E+04 [DD*T*60]
FF. Process Gas Volumetric Flow Rate (scfin) 4.38E+04 [EE*(528/V)*(R/29.92)]
GG. - Process Gas Volumetric Flow Rate (dscfin) 3.75E+04 [FF*(1-(BB/100Y)]
HH, Isokinetic Variation (34} - 68.2 [100*V*{(0.002669*P)}HQ*D*S/W)}]/
iculate Matt i T fi nk
IL, Filter Weight (g) 0.0054
1. Front-Haif Residue Weight (g) 0.0244
KK Back-Half H20-Condensibles Weight {g} 0.0000
LL. Total Weight {(g) 0.0298 [I+JJ+KK]
NN. " Concentration (gr/dscf) 0.0070. [(7000/454)*LL/X]
00, Mass Flow Rate (Ib/hr) 2.24E+00 [NN*GG*60/7000]



PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

CLIENT:  U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA : TESTDATE: ' 6/8/00
- TEST SITE: NO.3 BATTERY COMBUSTION STACK : TESTNO.: CLR- #3BS-M26A-3
. PP. Total Catch (ing) : 28.05
. ' QQ. Concentration {mg/dscm) . 1.50E+01 [PPAX*0.02832)]
o RR. Mass Flow Rate (Ib/hr) ' 2.11E+00_[QQ*0.02832*GG*60/454000]

Chlorine Gas Acid (corrected for blank) .

SS. Total Catch {mg) ; < 0.34 :

TT. Concentration (mg/dscm) < 1.82E-01 [SS/(X*0.02832)]

uu. Mass Flow Rate (Ib/hr) < 2.56E-02 [TT*0.02832*GG*60/454000]

i i rrected lan -

VV." - Total Catch (mg) 0.12
WW, Concentration {mg/dscm) - 6.67E-02 [VV/(X*#0.02832)]

XX. Mass Flow Rate (1b/hr) 9.37E-03 [(WW*0.02832*GG*60/454000]
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639 Alpha Drive

Telephione (412) 967-1900
" FAX (412) 967’-1.'971‘1

PFittsburgh, Pennsylvama 15238

'ADVANCED TECHNOLOGY SYSTEMS, INC: -

September 12, 2000

Mr. Wﬂham C. Graeser

Manager — Environmental and Quahty Assurance
U.S. Steel Clairton Works

400 State Street

Clairton, PA 15025

RE: LETTER REPORT ~ HYDROCHLORIC ACID, CHLORINE GAS AND AMMONIA_

GAS EMISISONS TESTING CONDUCTED AT NO 3 BATTERY COMBUST[ON
STACK ON JUNE 7 AND 8, 2000 :

. -Dear Mr Graeser

This letter, with attachments constitutes the report that summanzes the results of the hydrochlorlc :

acid (HCY), chlorine gas (Cl,) and ammonia gas (NH;) émissions testmg conducted at No. 3 Battery

. Combustion Stack by Advanced Technology Systems, Inc. (ATS). "Three two-hour test runs were -

conducted on Juné 7 and 8, 2000 simultaneous with the compliance test program. at this stack
(partlculate matter and. V1s1b1e emissions were measured as part of the comphance test program)

The test results have been summarized i in the attached Table 1. Hydrochlonc ac1d chlorme gas and
ammonia gas concentrations- are listed in units of mllllgrams per dry standard cubic meter
(mg/dscm). Hydrochloric acid, chlorine gas and ammonia gas mass emission rates are listed in units
of pounds per hour (Ib/hr). Table 1 also-presents pertinent exhaust gas and sampling parameters
including exhaust gas flow rates in units of actual cubic feet per minute (acfm), standard cubic feet

per minute (scfin), and dry standard cubic feet per minute (dscﬁh),‘ exhaust gas temperature (°F), and
moisture content of the exhaust gas (percent by volume), gas volume sampled for each test run in
units of dry standard cubic feet (dscf) and the isokinetic variation value for each test run. The
isokinetic variation value is equal to the ratio of the average linear gas ve1001ty sampled through the
probe nozzle to the average exhaust gas velocity. All isokinetic variation values are between 90
percent and 110 percent, Wthh is the acceptable range of values.. Actual test samplmg times have

also been included in T able 1.

Hydrochloric acid, chlorme gas and ammonia gas emission testing was performed in accordance with.

U.S. EPA Reference Methods 1 through 4 and 26A, U.S. EPA Conditional Test Method 027 and the

requirements of the Pennsylvania Department of Environmental Protection (PA DEP) Source Testing 7

‘Manual (Draft Revision 3.1, May 3, 1999). Detailed information regarding the procedures used to
measure the exhaust gas stream velocity and volumetric flow rate (i.e., U.S. EPA Reference Methods
1 through 4) can be found in the summary report for the compliance test program. Hydrochloric acid
and chlorine gas sampling was performed in accordance with U.S. EPA Reference Method 26A.

| “ATS Project No. 00—0637}"‘ N

Prj-00-001-249:063-00/00-063_US_Steel_Clairton_Works_No_3_Stack_Method26A,_Letter Report.doc



i ! . i . o 1] it |- T N 1 '
R B . - Y

L £ Y

I BT BT

“Prj-00-001-249:063-00/00-063_US_Steel | lainon_WorksﬁNo_3_Stack_Method26A_I,ettervRepoﬁ.doc

& .‘:‘_ - Mr Wﬂham C. G'raeser ’ ) : - 2- ' Sept'erriber 12, 200_0- .

Ammonia gas samphng was performed where possrble in accordance with U.S. EPA Condrtional' i

Test Method 027. (The test procedures specified in Method 027 were modified slightly for this test

program based on the expected exhaust gds temperatures of 450°F. The modifications were made- -

after ATS consulted with Ms. Rima Howell of the U.S. EPA, who is the pertinent contact for Method

- 027. Itshould also be noted that the U.S. EPA had not promulgated Method 027 at the time of this

test program, however, this method was apparently the only test method available from the U.S, EPA

~ designed for measuring ammonia gas emissions from statlonary sources.) Process gas samples were
" withdrawn isokinetically from the stack, with pamculate matter collected in a glass nozzle, a heated
‘glass-lined probe, and on a heated quartz filter.. Vapor phase hydrochloric acid, chlorine gas and

ammonia gas were collected in a series of chilled i 1mp1ngers -The'i lmpmger type and sequence is

. Agas volume greater than 50 dry standard cubic feet (dscf) the minimum gas volume requlred by '
‘the PA DEY’ for the compliance test program - was sampled for each test run. The flow rate through
*. each sample train was less than 1 dry standard cub1c foot per mmute as required by U S. EPA -
~ Reference Method 26A. : : '

Followmg each test run, the sample trains were processed in accordance with PA DEP requlrements o
Detailed information . regardmg the procedures used to recover the “particulate -matter’ catch.

(essentially U.S. EPA Reference Method 5 procedures) can be found in the summary report for the . .~
- compliance test program. Following the grav:metnc analysis of the impingers for mo1sture gain;the

following four samples fractions were generated for each sample train:

Fraction Descnptlon

'""A . Contents of Impinger Nos. 1 & 2 plus apphcable drstﬂled delonlzed water rmses (for HCT
' ‘and NH,)
B . Contents of Impmger No. 3 plus apphcable dlstllled deromzed water rinses (for HCl and :
NH;,)
- C - Contents of Impmger No. 4 plus apphcable dlstllled deromzed water rinses (for Clz)
.D : Contents of Impinger No. 5 plus applicable distilled deionized water rinses (for Cl,).

For each sample train, each of the four fcactlons were analyzed separately as requrred by the PADEP

to-allow for the calculation of the collection efficiency of the sample tram for HCl, C, and NH,
collection. The contents of Irnpmger No: 6 were discarded. -

, hsted below

No. , Impinger Typ ' - Contents .. X

1. Modified Greenburg—Smlth' ‘ 50 mL 0.1 N sulfiric amd (for HCl and NH3 collect:on), o

2. Greenburg-Smith ~ 100mLO.IN sulfuric acid (for HCl & NH, collection) . -
3. 7 Greenburg-Smith = .~ °  100mL 0.1 N sulfuricacid (for HC1 & NH, collection) . -
4, Modified Greenburg-Smith 100 mL 0.1 N sodium hydroxide (for Cl, collection) "

5. Modified Greenburg-Smith - 100mL 0.1 N sodium hydrox1de (for ClL collectmn)

6. ‘Modified Greenburg—Smlth S 200g Slhca Gel

ADVANCED TECHNOLCOGY SYSTEMS, INC.
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- : The actual test samples plus. field b}anks of the 1mp1nger scrubbmg solutions (O 1 N sulﬁmc acid. and

0.1 N sodium hydroxide) were submitted to- the subcontract. analytical laboratory for chloride ion

analyses using ion chromatographm techmques in accordance with U.S. EPA Reference Method - | ':
- 26A. Sample Fractions A and B and the 0.1 N sulfuric acid solution field blank were also analyzed

for ammonium ion concentration using specific ion electrode analysis techmques The analytlcal '

laboratory results showed the followmg

e The chlorrde ion concentratmns of the ﬁeld blanks Were less than the analytrcal
.-detectlon limit; ' . ,

e For all three test runs, the HCl collectron efﬁc1ency of the sample train was
~ - calculated to be greater than the minimufn. collection efﬁc1ency specifiedbythe PA™ -
DEP (i.e., the chloride catch.of the Sample Fraction B was at most 10 percent of
- the chlorrde catch ﬁ'om Sample F raction A plus Sample Fraction B) -

‘e For all three test runs, the Cl, collect1on efﬁcrency of the sample 1 traln could notbe
.. calculated since the chloride cateh of Sarnple Fract1ons C and D were less than the_' '
" analytical detect1on 11m1t ' : :

‘e The ammonium ion concentratlon of the ﬁeld blank was less than the analytlcal :
detection limit; and . :

¢ For all three test runs, the NH collectron efficiency of the sample tram could not be
-, calculated since the ammonium catch of Samiple Fractions A and B were less than -
or Just sli ghtly greater than the analytlcal detectlon lnmt ‘

Copies of the field data sheets, equlprnent cahbratlon data analytical laboratory results and
emissions calculations are 1ncluded in the appendlx : :

ATS apprec1ates the opportunrty to provrde U. S Steel with process gas testlng services. If you have

any questions regardmg this fetter: report please call Dr. Robinson Khosah orme at (412) 967 1900
or e- mall me at the followmg address jshrmshock@atsengneers com. .

Very truly yours

. \M’VV P %MW[ Zu!?(ﬁ‘

- John P Shlmshock Ph.D.

Senior Project Scientist

. Approved by:

/WZ dfM '
bmsonP Khosah, PhD .
Vice Presrdent T

B Sc1ence and Technology D1v1s1on ‘

-~ 'ADVANCED TECHNOLOGY SYSTEWS, INC.
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00-083: U. S. Steal Clairton Works No. 3 Stack Method 26A-Table 1

U.S. STEEL CLAIRTON WORKS ‘
CLAIRTON PENNSYLVANIA
TABLE 1 i

NO. 3 BATTERY COMBUSTION STACK . ‘ '
; HY DROCHLORIC ACID, CHLORINE GAS AND AMMONIA GAS EMISSIONS DATA
e JUNE 7 AND 8, 2000 : ,

Y - -+ Rl . Run2. Run3 ~  Average
Test Date — SR Tir /(¢ | B 6/7/00- L6800 B
.. 'Emissiorig Data ) :
" Hydrochloric Acid (HCH . E - oL S e
“ Conceritration ' N (mg/ds¢m) . . 1.39E+01: 1.83E+01 - " 1.50E+0l . 1.57E+01 - -
Mass Emission Rate - -~~~ . (Ibhr) - 203E+00° - 2.16E+00 - 2.11E+00 . - 2.10E+00

. 'Chlo'rine' Gas '(Cv‘lz)

- Concentration - - 7 (mg/dsem) < 140E-01 - < 147E-01 - < 1.82E01 = < 1.56E-01 .
 MassEmissionRate .~ (/) . < 205E-02 < 173E-02 < 2:56E-02 - < 2.11E-02
AmmomaGas(NH3) e : e . : IR
Concentratlon : ] L (mg/dscm) < 216E-02 4 248E-02 . . 6.67E-02 < 3.77E-02

. Mass Em13510n,Rate B S by 0 < 305E-030 . 2.92E-03 © 937E-03 - <'5.15E-03
Exhaust Stack Conditions S : o S N S
- Volumetric Flow Rate =~~~ (acfm) 8. 525+04 © .. 6J9E+04- . B.20E+04  T.84E+04

o ' - sefin) . . 4.55E+04 ‘3.70E+04. - 438E+04 . . 421E+04 . -
- R : (dsefm) . 3.91E+04 3.15E+04 - 3.75E+04 “3.60E+04 -
Temperature A . (P S 516 o 497 S o515 509
’ MoistureConte_nt . . ' (%) S 142 ‘ - 149 14.3 148
‘Sampling Conditions R : DR S ' o .
Test Times + -~ ‘ - (EDD) 0825101016 124810 1456 - 0813to 1021 -
S R - & 1205 t0 1225 .
Sampling Time ** -~ o (minutes) . - 1200 ‘ 120, 120
" Saniple Volume ** : C o (dsef) - 66478 56.123 © 65,927
Isokinetic Vanatlon ok o S 0951 0 996 - 982

mg/dscm= mllllgrams per d.ry standard cubic meter . )
+: Delay from 1016.to 1205 EDTdue to mechanical problems with, coke hot car
. * - Minimum required sampling time-is 2 hours (120 minutes)
. **: Minimum required sample volume is. 50 dscf -
ook Acceptable range of values is 90 0% <= Isokmetlc Vanatlon <= 110 0%

ADVANGED TECHNOLOGY SYSTEMS, INC:
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Hydrochlorlc ACId Chlorme Gas and

| Ammonla Gas Emnssnons Testmg Conducted at

No 3 Battery Combustlon Stack P :
on June 7 and 8 2000 |

}'-v S-eptémber 20‘00 - N

| APPENDX

- Freld Data Sheets, Eqmpment Callbratlon Data

Analytlcal Laboratory Results and Emlssmns
| Calculatlons |
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APEX GLASS NOZZLE CALIBRATION DATA SHEET

Printed 05/17/00
Nozzle Size (inches) Calibrated
No. A B C. By Date
1 0.125 0.125 0.125 [KA 03-12-96
2 0.156 0.156 0.156 |KA 03-12-96
3 0.156 0.156 0.156 |KA 09-04-96
44 0.156 0.156 0.156 [KA 09-04-96
11 0.180 0.180 0.180 |KA’ 07-20-98
5 0.190 0.190 0.190/ KA 05/01/00
27 0.190 - 0.190 0.190 [KA 05/01/00
28 0.190 0.190 0.190 [KA 05/01/00
29 0.190 0.190 0.190 KA 05/01/00
31 0.190 0.190 0.190|KA 05-19-99
0.219 0.219 | 0.215 |KA 05/15/00
. 0219 0219 0219 [KA 05/15/00
0.219 0.219 0.219 |KA 05/15/00
15 0.219 0.219 | 0219 [KA 05/15/00
42 0.219 0219 0.219 [KA 01/05/00
40 0.220 0.220 0.220 |KA 05-19-99
10 . 0.225 0.225 0.225 [KA 05-19-99
8 0.240 0.240 0.240 |KA 01/05/00
9 0.240 0.240 0.240 [KA 01/05/00
41 0.240 0.240 0.240 [KA 01/05/00
50 0.260 0.260 0.260 |KA 05-19-99
51 0.260 0.260 0.260 KA 01/05/00
12 0.281 0.281 0.280 |KA 07-18-97
13 0.281 0.281 0281 |Ka 10-20-98
14 0.281 0.280 0.281 |[KA 03-12-97
16 0.290 0.290 0.290 [KA 07-24-36
17 0.290 0.290 10.290 |KA 03-10-98
13 0.290 0.290 0.290 [KA 07-05-96
45 0.290 0.290 0.290 {KA 01/05/00
20 0.310 0.310 0.310 |KA 03-10-98
33 0.310 0310 | 0.310 |KA 04-14-98
35 0.320 0.320 0.320 |KA 01/05/00
21 0.344 0.344 0.344 |KA 05/01/00
22 0.344 0.344 0.344 KA 05/01/00
23 0.347 0.347 0.347 [KA 03-10-98
24 0.375 0.375 0.375 [KA 02/18/0C
25 0.375 0.375 0.375 KA 03-12-96
26 0.406 | 0.406 0.406 |KA 04-19-96
30 0.406 0.406 0.406 [KA . 07-20-98
47 0.415 0.415 0.415 |KA 11-25-96
34 0.425 0.425 0.424 |[KA 06-10-97
55 0.425 0.425 0.424 KA 01/05/00
52 0.440 0.440 0.440 [KA 05/01/00




APEX GLASS NOZZLE CALIBRATION DATA SHEET Printed: 05/17/00

Nozzle Size (inches) Calibrated

No. A B C. |By Date
53 0.440 T 04401 0440 KA 02/27/00
19 0.450 © 0.450 0.450 [KA 04-14-98
36 0.490 | 0.490 0.490 (KA 06-10-97
37 0.490 0.490 0.490 (KA 07-05-96
18 0.495 0.495 0.495 (KA 07-05-96
39 0.500 | 0.500 0.500 |KA 07-05-96
46 0.625 0.625 0.625 |KA 03-10-98
43 0,750 0.750 0.750 {KA 01/05/00
49 1.060 1.060 1.060{KA 11-25-96
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DRY GAS METER CALIBRATION DATA SHEET

B i L]

- . . R S

CONTROL BOX NO. Aoy J{‘ CHECK  PRE-TEST g
- CALIBRATION DATE Ag- vk~ G - ONE: . POST-TEST . -
BAROMETRIC PRESSURE (in. Hg) 29 (@ CALIBRATION OFFICER s
WET TEST METER DRY GAS METER
Gas Elapsed |Meter Gas Inlet Outlet Orifice
Volume Time |Temp. Yolume - . Temp. Temp. Diff. Pres.  |Vacuumn .
RUN NO. Vw (cf) (min.}  |Tw (°F) {Vd(dcf) |TiCE) __[To(°F) |AH (in. H20)((in. H20)
1 START _|{D TP T Sl L [ ]
MIDWAY | Il DA
STOP
DELTA *
2 START
MIDWAY
STOP {5 ppe
DELTA *
13 START |3
MIDWAY | 5
sTor  |5.ope  |gial
DELTA* | 5.p3Q |54
Dry Gas START |5 0
Meter Leak  [STOP 2,300 10:00
Check |DELTA* | 2,228 100 "
{DELTA Vw (cf) - DELTA Vd (def)} /10 (miny= % FE7 ! cpm <=0.02cfm
*: Express final elapsed time in decimal format
Differential Pressure Gauges (check one): / Inclined Manometers. Magnehelic Gauges
Run #1 Run #2 Run #3 Avg.
BP (in. Hg) 29.10 29.10 29.10 AH@ = 0.0317 * AH * [(Tw+460) * Time]*2
Time (mnin) . 9.33 6.65 5.42 BP * (To + 460) * (Vw)"2
Tw (°F) 71 71 71
Vw (cf) 5.000 5.000 5.000 Y = Vw * BP * [(Ti+460+To+460)/2]
Ti(°F) 88 92 95 Vm * [BP+(AH/13.6)] * (Tw+460)
To (°F) 78 79 - 80
AH (in. H20) 1.00 2.00 3.00
Vm (def) 5.115 5,084 5.094
AH@ (in. H20) 1.988 2.016 2.005 2.003
Y (Pre-test) 0.9971 1.0053 1.0044 1.0023



ik A W

= v !
I :

L e
i B

i ]

f
L

N

g

A

g

DRY GAS METER CALIBRATION DATA SHEET

CONTROL BOX NO. oo 4 CHECK  PRE.TEST
CALIBRATION DATE bb —/F~2 } ONE: POST-TEST - T
BAROMETRIC PRESSURE (in. Hg) 2925 : CALIBRATION OFFICER o
WET TEST METER ‘ DRY GAS METER
Gas Elapsed |Meter  ]Gas Inlet Outlet Orifice i
Volume Time Temp. Volume - |Temp. Temp.. Diff. Pres.  {Vacuum
RUN NO. Vw (cf) (min) [Tw(°F) _{Vd(def) Ti(°F) _ |To(°F) _|AH (in. H20) |(in. H20)
1 |START _|¢p 2 0 Bk st= (2 B
MIDWAY |+ 7 e e 73 S 91 o A D
stop (s @2er |26 S !
DELTA* |5 Zpd  18.4P
2 START _ |9 0 o :
MIDWAY | " 72 , g4 28
STOP g:¢b 4,89, 424 | R
DELTA * 5.(5@;’5 3. [)zf ! 4.‘?‘27'1 B BTN SR
3 START |@ 0 I w9 #sf oo g | 8l
MIDWAY |7 EE [ RS G 29 | eola A
STOP B PS5 SR 4B e
DELTA * C 2D 5 BEF R P N R
Dry Gas START 0 A4 B2 G| EB 3.
Meter Leak ™ [STOP _10:00 (0?171,84{% ) : T EUTEE PR
Check DELTA * 10.0 el
{DELTA Vw (cf) - DELTA Vd (de)} / 10 (min) = £ $¥7( cfm <=0.02 cfm
*: Express final elapsed time in decimal format
Differential Pressure Gauges {check one): —~ ~Inclined Mandmeters- Magnehelic Gauges
Run #1 Run #2 Run #3 Avg,
BP (in. Hg) 29.29 29.29 29.29 AH@ = 0.0317 * AH * [(Twtd60) * Time}~2
Time (min) 8.10 8.10 8.03 ‘ BP * (To + 460) * (Vw)"2
Tw (°F) k] 73 73
Vw (cf) 5.000 5.000 5.000 Y = Vw * BP * [(Ti+460+To+460)/2]
Ti (°F) 91 94 96 Vm * [BP+{AH/13.6)] * (Tw+460)
To (°F) \ 77 7 79 '
AH (in. H20) 1.30 130 1.30
Vm (def) 4.983 4.997 5.007
Y (Pre-test) 1.0023
AH@ (in. H20) 1.953 1.950 1,937 1.947
.Y (Post-test) 1.0208 1.0217 1.0224 1.0216
AY (%) 1.9%
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4000 Tech Center Drive : IH & Environmental Labor
Monroeville, PA 15148 al Laboratory
412825 2400

Fax: 412 825 2407

USX Engineers ' |
& Consultants, Inc.

July 7, 2000 , ' ,

" Advanced Technology Systems, Inc.

ATTN: Mr. John Shimshock
639 Alpha Drive

RIDC Park .
Harmarville, PA 15238

Attached are the analytical result(s) of the analysis on sample(s) submitted to the UEC
Laboratories on June 12, 2000. Should you have any questions regarding this report,
please contact us., An invoice will be issued shortly.

These results are submitted persuant to USX Engineers & Consultants, Inc.'s current terms
and conditions of sale, including the company's gtandard warranty and limitation of

liability provisions, and no regpongibility or llablllty is assumed for the manner in
which the results are used or interpreted.

The results were derived with the following methods.

ANALYTE METHOD

CHLCRIDE EPA 264

We appreciate the opportunity to be of service and look forward to our continued
assistance to you.

NOTE: Samples will be stored for only one month following the reportr'date-

Sincerely,

f'\(k AL CMQUM

anie A, Guilyard, Q{IT Pro_ject Manager

Enclosures

A subsidiary of USX Corporation

USX
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4000 Tech Center Driye : ‘ IH & Environmental Laboratory
Monroeville, PA-151486 :

412 825 24Q0

Fax: 412 825 2407

UEC

USX Engineers RECEHJED JUL 1 4 meﬂ

& Consuttants, Inc.

July 7, 2000

Advanced Technology Systems, Inc.
ATTN: Mr. John Shimshock

638 Alpha Drive

RIDC Park

Harmarville, PA 15238

Attached are the analytical result(g) of the analysis on sample(s) submitted to the ﬁEC
Laboratories on June 12, 2000. Should you have any gquesgstions regardlng this report,
please contact us. An invoice will be issued shortly.

These results are submltted persuant to USXK Englneers & Consultants, Inc.'s current terms
and conditions of sale, including the company's standard warranty and limitation of

" liability provisions, and no responsibility or liability is assumed for the manner in
"which the results are used or interpreted.

The results were derived with the following methods.

ANALYTE METHOD
AMMONIUM-WATER EPA 350.2 (MOD)
CHLORIDE , EPA 26A

We appreciate the Qpportunlty to be of service and look forward to our continued
agsgigtance to you.

NOTE: Samples will be stored for only one month following the report'déte.

Sincerely,

Q)’h’ Q«I/\QMUL MLLLCM(} ekC{’

Stephanie A. Guilyard, IHIT, Project Manager

Enclosures

A subsidiary of USX Corporation

USX
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' U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA
NO. 3 BATTERY COMBUSTION STACK
[ JUNE 7 AND §, 2000
, U.S. EPA REFERENCE METHOD 26A SAMPLING
. CALCULATION OF THE IMPINGER COLLECTION EFFICIENCIES
Sample ID - | ' Chloride {Sample Chloride [Collection }
Test (CLR-#3BS- E Conc. {Volume | Catch |Efficiency
. : No. MZ26A-) Sample Type (mg/L) [(mL) (mg) (%)
1 1A 0.1 N H2S04 - Impingers 1 & 2 56 429.6 24.06 94.3
. 1B 0.1 N H2804 - Impinger 3 9.6 143.3 1.38 ;
o 1C 0.1 N NaOH - Impinger 4 < 2.0 1319 i< 0.26 NA
. | 1D 0.1 N NaOH - Impinger 5 < 2.0 132.6  [< 027
2 2A 0.1 N H2S04 - Impingers 1 &2 | 68 417.0 2836  {100.0
. 2B 0.1 N H2804 - Impinger 3 < 2.0 129.9 l< 0.26
' 2C 0.1 N NaOH - Impinger 4 < 20 116.6 |< 0.23 NA
. 2D 0.1 N NaOH - Impinger 5~ |< 2.0 1237 |< 0.25
| 3 3A 0.1 N H2804 - Impingers 1 & 2 61 439.5 26.81 98.3
. 3B 0.1 N H2S04 - Impinger 3 3.3 141.9 047
= 3C 0.1 N NaOH - Impinger 4 < 2.0 169.8 |< 0.34 NA
. | 3D 0.1 N NaOH - Impinger 5 < 2.0 1512 |< 030
| Blank Blank 0.1 N H2804 — < 2.0
. Blank Blank 0.1 N NaOH _ < 2.0
- QINH2804
Collection Eff. = 100 * {1 - [XB Chloride Catch (mg) / XA Chloride Catch (mg)] }
. (%) where X=1,2or 3
. 0.1 N NaOH
) Collection Eff. = 100 * {1 - [XD Chloride Catch (mg) / XC Chloride Catch (mg)] }
.g (%) where X =1,20r3

For chloride concentrations less than the analytical detection limit (< 2.0) «=-=>
Chloride catch =0




U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA -

NO.3 BATTERY COMBUSTION STACK

JUNE 7 AND 8, 2000

U.S. EPA CONDITIONAL TEST METHOD 027 SAMPLING
CALCULATION OF THE IMPINGER COLLECTION EFFICIENCIES

Sample ID 7 Ammonium |Sample Ammonium |Collection
Test (CLR-#3BS- Conc. Volume | Catch Efficiency
No. M26A-) Sample Type ' (mg /L) (mL) (mg) (%)
1 1A 0.1 NH2504 - Impingérs 1&2 |< 0.1. 429.6 |< 0.04 NA
1B " 0.1 N H2S04 - Impinger 3 < 0.1 1433 |[< 0.01
2A 0.1 N H2S04 - Impingers 1 &2 | 0.1 417.0 0.04 100.0
2B - 0.1 NH2804 -Impinger3 = - |[< 0.1 - 11299 < 0.01 '
3 3A | 0.1 N H2804 - Impingers 1 & 2 0.3 . 14395 0.13 100.0
3B 0.1 N H2S04 - Impinger 3 < 0l 1419 |< 0.01 '
Blank Blank 0.1 N H2804 ‘ < 0.1
0. 2804
Collection Eff. = 100 * {1 - [XB Ammonium Catch (mg) / XA Ammonium Catch (mg)] }

(%) where X =1, 2 or3

For ammonium concentrations less than the analytical detection limit (< 0.1} ---->
Ammonium catch =0

g l ‘ - . . | ! . N ] [ ) [ | ‘ i i
= R ] . o :
Q)
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PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

TEST DATE:

TEST NO.: CLR-

[A+(B/13.6)]
[A+(K/13.6)]

e 011100
v H3BS-M26A-T.

[PI*E?%/(4*144) or F*G/144]

[Pi*H/(4*144)]
[L+460]
M+460]

[Q¥D*(528/W)*(5/29.92)]

—

P*0.04715]
[100¥Y/A(X+Y)]

[100*Saturated Water Vapor

Pressure / Stack Pressure]

14.2 [Calculated %H20 <= Theoretical

Max. %H20]

[85.49%C*[(I* V)(R*CC)}"0.5]

[DD*T*60]

[EE*(528/V)*(R/29.92)}

[FF*(1-(BB/100))]

051 [100%V*{(0.002669¥P)+-{Q*D*S/W)}] /

CLIENT: U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA
TEST SITE: NO. 3 BATTERY COMBUSTION STACK
ut Paramete cludi ical dat
A Barometric Pressure (in. Hg) 29.65
B. Process Gas Static Pressure (in. H2Q) -1.20
C. Pitot Tube Coefficient 0.84
D. Dry Gas Meter Calibration Factor 1.0023
»»» Is the Duct Round (¥/N)? Y
E. Duct Diameter (in.) - for round duct 114
F, Duct Width (in.) - for rectangular duct 0
G. Duct Depth (in.) - for rectangular duct 0
H. Nozzle Diameter (in.) L 0.440
1 Axverage AP (in. H20) = [(AP*0.5)avg]"2 - for flows 0.07
I Average AP (in. H20) = [(AP0.5)avg]"2 - for isokinetic 0.07
K. Average AH (in. H20) variation 1.19
L. Average Process Gas Temperature (°F) 515
M. Average Dry Gas Meter Temperature (°F) 79
N Dry Gas Compesition (should total to 100%)
: Carbon Dioxide (%) 4.0
Oxygen (%) T 130
Nitrogen (%) 83.0
Carbon Monoxide (%) T 00
Hydrogen (%) 0.0
Methane (%) 0.0
Ethane (%) 0.0
. Argon (%) 0.0
0. Sample Time (min) 120
P. Total H2Q Mass Collected in Impingers (g) 232.6
Q. Metered Gas Volume (dcf) 68.123
lated Par rs (excluding analytic
R Absolute Process Qas Pressure (in. Hg) 29.56
S. Absolute Meter Pressure (in. Hg) 29.74
T, Duct Area (ft."2) 7.09E+01
u. Nozzle Area (ft.72) 1.06E-03
V. Average Absolute Process Gas Temperature (R) - 976
W. Average Absolute Dry Gas Meter Temperature (R) 339
X. Dry Gas Volume Sampled {dscf) 66.478
Y. H20 Vapor Condensed (scf) 10.967
Z. Calculated Percent H2O in Gas Stream (%) 14.2
AA. Theoretical Maximum Percent H20 in Gas Stream (%), #N/A
(empirical equation derived from EPA QA Handbook Vol. III, §3.3.6, Té. 1A)
BB. Actual Percent H2O in Gas Stream (%)
CC. -Process Gas Molecular Weight:
Gas % Volume / 100 * 9 * Mol. Weight .= Wit/ Mol
H20 0.142 18 2.549
cO2 0.040 0.858 44 1.511
02 0.130 0.858 32 3.571
N2 0.830 0.858 28 19.949
CO 0.000 0.858 28 $.000
H2 0.000 0.858 2 0.000
CHA4 0.400 0.858 16 0.000
C2H6 0.000 0.858 30 0.000
Ar 0.000 i .858 40 0.000
Process Gas Molecular Weight (1b/lb-mol) 27.58
DD. Average Process Gas Velocity (ft/sec) 2.00E+01
EE, Process Gas Volumetric Flow Rate (acfm) 8.52E+04
FF. Process Gas Volumetric Flow Rate (scfm) 4.55E+04
GG. Process Gas Volumetric Flow Rate (dscfm) i 3.91E+04
HI. Isokinetic Variation (%)
iculate I for bl
1L Filter Weight (g) 0.0104
RIS Front-Half Residue Weight (g) 0.0192
KK. Back-Half H20-Condensibles Weight (g) - 0.0000
LL. Total Weight (g) "0.0296
NN, Concentration {gr/dsc) 0.0069
Q0. Mass Flow Rate (ib/hr) 2.30E+00

[+I+KK]
[(7000/454)*LL/X]
[NN*GG*60/7000]



PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

CLIENT: U.8. STEEL CLAIRTON WORKS - CLAIRTON, PA
TEST SITE: NO. 3 BATTERY COMBUSTION STACK

rochloric Acid T
PP. Total Catch (mg) 26.15
QQ. Concentration {rg/dsem} 1.39E+01
RR. Mass Flow Rate (Ib/hr) 2.03E+00
Chlori as Acih rrec r hl
Ss. Total Catch (mg) . < 0.26
TT. Concentration {mg/dscm) < - 1.40E-01
uu. Mass Flow Rate (Ib/hr) < 2.05E-02
Ammonia Gas Acid (corrected for blank)
VV. Total Catch {mg) < 0.04
WW. Concentration (mg/dscm) < 2.16E-02
XX Mass Flow Rate (Ib/hr) < 3.15E-03

TEST DATE: 6/7/00

.. TESTNG.: CLR- _  #3BS-M26A-1
[PP/(X*0.02832)]

[QQ*0.02832%GG*60/454000]

[SS/(X*0.02832)]
[TT*0.02832* GG*60/454000]

[VV/(X*0.02832)]
[WW*0.02832%GG*60/454000]
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PROCESS GAS TESTING CALCULATIONS - ISOKIN_ETIC SAMPLING

CLIENT: U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA TEST DATE: 6/7/00
TEST SITE: NO. 3 BATTERY COMBUSTION STACK TEST NO.: CLR- #3BS-M26A-2
Input P &l cludi ical dat
A. Barometric Pressure (in. Hg) 29.65
B. Process Gas Static Pressure (in, H20) “ -1.20
C. Pitot Tube Coefficient 0.84
D. Dry Gas Meter Calibration Factor 1.0023
»»» Is the Duct Round (Y/N)? Y Ny
E. Duct Diameter (in.) - for round duct ' 114
F. Duct Width (in.) - for rectangular duct , 0
G. Duct Pepth (in.) - for rectangular duct 0
H. Nozzle Diameter (in.) 0.440 . |
L Average AP (in. H20) = [(AP"0.5)avg]"2 - for flows s 0.04 : o |
. Average AP (in. H20) = [(AP*0.5)avg]"2 - for isokinetic . 0.04 |
K. Average AH (in. H20) variation 0.85
L. Average Process Gas Temperature (°F) 497
M. Average Dry Gas Meter Temperature (°F) ) 88
N. Dry Gas Composition (should total to 100%)
Carbon Dioxide (%) 4.0
Oxygen (%) 12,5
Nitrogen (%) t83.5
Carbon Monoxide (%) : 0.0
Hydrogen (%) 0.0
Methane (%) - : 0.0
Ethane (%) - - 0.0
Argon (%) 0.0
0. Sample Time (tnin) 120
P. Total H20 Mass Collected in Impmgers () 207.9
Q. Metered Gas Volume (dcf) ' 58,521
alculat ars in lytical data . .
R. Absolute Process Gas Pressure (in. Hg) : 29.56 [A+(B/13.6}]
S. Absolute Meter Pressure (in. Hg) : 29.71 [A+(K/13.6)]
T. Duct Area (f1.72) 7.09E+01 [PI*E¥(4*144) or F*G/ 144]
u. Nozzle Area (ft.72) ' 1.06E-03 [Pi*H*(4*144)] .
V. Average Absolute Process Gas Temperature (R) 957 [L+460]
W. Average Absolute Dry Gas Meter Temperature (R) 548 [M+460)
X. Dry Gas Volume Sampiled {dscf) 56.123 [Q*D*(528/W)*(S/29, 92)]
Y. H20 Vapor Condensed (scf) : : 9.802 [P*0.04715]
Z. Calculated Percent H20 in Gas Stream (%) s : 14.9 [100¥Y/(X+Y)]
AA. Theoretical Maximum Percent H20 in Gas Stream (%) HN/A [100*Saturated Water Vapor
{empirical equation derived from EPA QA Handbook Vol. 111, S3. 3 6, T6.1A) Pressure / Stack Pressure]
BB. Actual Percent H20 in Gas Stream (%) 14.9 [Calcuiated %H2C <= Theoretical
CC. Process Gas Molecular Weight: ) Max. %H20]
- Gas % Volume/100]  *(1-%H20/100){  * Mol. Weight = Wt./Mol
H20 0.149 pEanianmsg 18] 2.676
co2 0.040 0.851 44 1.498
02 0.125 - 0.851 32 3.405
N2 - 0.835 0.851 28 19.904
CO $.000 0.851 28 0.000
H2 0.000 0.851 2 0.000
CH4 0.000 0.851 16 0.000
C2H6 0.000 0.851 30 0.000
Ar 0.000 0.851 40 0.000
Process Gas Molecular Weight (Ib/Ib-mol) 27.48
DD. Average Process Gas Velocity (ft/sec) ' 1.60E+Q1 [85.49**[(I* V)/(R"’ CCH"0.5]
EE. . Process Gas Volumetric Flow Rate (acfm) 6.79E+04 [DD*T*60]
FF. Process Gas Volumetric Flow Rate (sefm) ' 3.70E+04 [EE*(528/V)*(R/29.92)]
GG. Process Gas Volumetric Flow Rate (dscfim) 3.15E+04 [FF*{1-(BB/100})]
HH. Isokinetic Variation (%4) - 99.6 [100*V*{(0.002669*PH(Q*D*3/W)}] /
articulat l It I
IL Filter Weight (g) ' 0.0373
1T Front-Half Residue Weight (g) 0.0109
KK. | Back-Half H20-Condensibles Weight (8 - 0:.0000
LL. Total Weight (g) - 0.0482. [THIHKK]
NN, Concentraticn (gr/dscf) . 0.0132 [(7000/454)*LL/X]
00, Mass Flow Rate (Ib/hr) 3.38E4+00 {NN*GG*60/7000]
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PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

CLIENT: 1J,S. STEEL CLAIRTON WORKS - CLAIRTON, PA TEST DATE: - 6/7100
TEST SITE: NO. 3 BATTERY COMBUSTION STACK TEST NO.: CLR- #3BS-M26A-2
r i id (co ed for blank ’
PP. Total Catch (mg) 29,16
QQ. Concentration (mgfdsem) - ) L83E+Q1 [PPAX*0.02832)] :
RR. Mass Flow Rate (lb/br) 2. 16E+00 [QQ*0.02832*GG*60/434000]
hlori i e k
Ss. Total Catch (mg) < 0.23
TT. Concentration (mg/dscm) < 1.47E-01 [SS/(X*0.02832)]
UU. Mass Flow Rate (Ib/hr) ) < : 1.73E-02 [TT*0.02832*GG*60/454000]
VV. Total Catch (mg) 0.04
WW. Concentration {mg/dscm} 2.48E-02 [VV/(X*0.02832)}
XX Mass Flow Rate (1b/hr) _ _ 2.92E-03 [WW*0.02832*GG*60/454000]




PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

TEST SITE: NO. 3 BATTERY COMBUSTION STACK. TEST NO.: CLR- #3BS-M26A-3
ut Paramet cluding analytical data) - - ' |
_ A. Barometric Pressure {in, Hg) B 29.59.
Eaal B. Pracess Gas Static Pressure (in. H20) ‘ -1.20
EI. C. Pitot Tube Coefficient : 0.84
nil D. Dry Gas Meter Calibration Factor 1.0023
. ' »»» Is the Duct Round (Y/N)? Y
i E. Duct Diameter (in.) - for round duct 114
s F. Duct Width (in.) - for rectangular duct , 0
il G. Duct Depth (in.) - for rectangular duct 0
H. Nozzie Dijameter (in.) 0.440
L Average AP (in. H20) = [(AP*0.5)avg]"2 - for flows il 0.06
1. Average AP (i, H20) = [(AP"0.5)avg]*2 - for isokinetic 0.06
. K. Average AH (in. H2G) ] variation 1.16 -
- L. Average Process Gas Temperature (°F) 515
. M. Average Dry Gas Meter Temperature (°F) T 81
N. Dry Gas Composition (should total to 100%) ,
. ' Carbon Dioxide (%) 3.5
e Oxygen (%) ) 125
' Nitrogen (%) ' 84.0
Carbon Monoxide (%) 0.0
. Hydrogen (%0) 0.0
. Methane (%) : . 0.0
, Ethane (%) - ' 0.0
' Argon (%) 0.0
0. Sample Time (min) ' : 120
) P. Total H20 Mass Collected in Impingers (g} 233.9
Q Metered Gas Volume (def) 67.951
. Calculated Parameters (excluding analytical date) | \ ' .
i R, Absolute Process Gas Pressure (in. Hg) 29.50 [A+(B/13.6)]
. - S Absolute Meter Pressure (in. Hg) 29.68 [A+(K/13.6)]
. T. Duct Area (ft."2) 7.00E+01_ [Pi*E*/(4*144) or F*G/144]
' ) . Nozzie Area (ft."2) ‘ 1.06E-03 [Pi*H¥(4*144)]
' V. Average Absolute Process Gas Temperature (R) 975 [L+460]
; W. Average Absolute Dry Gas Meter Temperature (R) 541 [M+460]
. X Dry Gas Volume Sampled (dscf) _ -~ 65.927 [Q*D#(328/W)*(5/29.92)}
- Y. H20 Vapor Condensed (scf) 11.028 [P*0.04715]
o Z. Caleulated Percent H2Q in Gas Stream (%) 14.3 [100*Y/(X+Y)] _
) AA, Theoretical Maximum Percent H20 in Gas Stream (%) _ #NJA T [100*Saturated Water Vapor
. (empirical-equation derived from EPA QA Handbook Vol III, §3.3.6, T6.1A) Pressure / Stack Pressure]
3 BB. Actual Percent H20 in Gas Stream (%) 14.3 - [Calculated %H20 <= Theoretical
CC. Process Gas Molecular Weight: o E Max. %H20]
: Gas % Volume / 1001 * (1 - %H20/100) * Mol. Weight = Wit./Mol
‘ . H20 0.143 18 2.580
o - Co2 0.035 ) 0.857 | __44]. 1.319
: 02 0.125 0.857 32 3.427
. N2 —0.840 —0.857 28 20.149
|- cO 0.000 0.857 28 0.000
: H2 0.000 0.857 2 0.000
e CH4 0.000 0.857 16 0.000
ﬁ" ' C2H6 0.000 0.857 30 - 0.000
. Ar 0.000 0.857 40 0.000
- : Process Gas Molecular Weight ({b/tb-mol) 2748
DD. Average Process'Gas Velocity (fifsec) - 1.O3E+01 [85.49*CH[(T*VY/(R*CCHM0.5]
EE. Process Gas Volumetric Flow Rate (acfin) ] 8.20E+04 [DD*T*60]
EF. Process Gas Velumetric Flow Rate (scfin) _ 4.38E+04 [EE*(528/V)*(R/29.92]]
GG, Process Gas Volumetric Flow Rate (dsefm) 3.75E+04 [FF*(1-(BB/100))]
HH. Isokinetic Variation (%) ~ 98.2 [100%V*{(0.002669*Py+(Q*D*S/W)}]/
M It for blan
IL Filter Weight (g) 0.0054
IL Front-Half Residue Weight (g) 0.0244
KK. Back-Half H2Q-Condensibles Weight () . 0.0000
LL. Total Weight (g) ' 0.0298 [II+JJ+KK]
NN. Concentration (gr/dscf) 0.0070 _[(7000/454)*LL/X]-

0. . Mass Flow Rate (ib/hr) 2.24E+00 [NN*GG*60/7000]




PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

CLIENT: U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA TEST DATE: 6/8/00 ‘
TEST SITE: NO. 3 BATTERY COMBUSTION STACK TESTNO.: CLR- #3BS-M26A~3
Hydrochloric Acid (corrected for blank)
PP. Total Catch (mg) - : 28,05
QQ. Concentration (mg/dscm) ‘ 1.50E+01 [PP/X*0.02832)]
RR. Mass Flow Rate (lb/hr) 2.11E+00 [QQ*0.02832*GG* 60/454000)
ori a3 Acid (c ted for bla '

8s. Total Catch (mg} < 0.34
TT. Concentration (mg/dscm) < 1.82E-0]1 [8S/(X*0.02832)]
uu. Mass Flow Rate (Ib/hr) < 2.56E-02_[TT*0.02832*GG*60/454000]

It ia (3a; i rrected. k - 7
VV. Total Catch (mg) 0.12
WW. Concentration (mg/dscm) 6.67E-02 [VV/(X*0.02832)]

XX Mass Flow Rate (Ib/hr} 9.37E-03 [WW*(.02832*GG*60/454000]




639 Alpha Drive .
+ Pittsburgh, Pennsylvania 15238 -
: Telephone {412} 967-1900 .
© BAX (412) 967-1911 -

" ADVANCED TECHNOLOGY SYSTEMS, INC. -

ATS Project No. 00-009-P

September 12, 2000

. Mr. William C. Graeser

Manager — Environmental and Quahty Assurance
U.S. Steel Clairton Works

400 State Street ,

Clairton, PA 15025

RE:' LETTER REPORT — HYDROCHLORIC ACID AND CHLORINE GAS EMISISONS
TESTING CONDUCTED AT NO. 9 BATTERY COMBUSTION STACK ON
FEBRUARY 23 AND 24, 2000 - .

Dear Mr Graeser:

ThlS letter, with attachments constitutes the report that summarizes the results ofthe hydrochlonc
acid (HC1) and chlorine gas (CL,) emissions testing conducted atNo. 9 Battery Combustion Stack by
Advanced Technology Systems, Inc. (ATS). Three two-hour test rims were conducted on February
23 and-24, 2000 simultaneous with the comphance test program at this stack (partlculate matter and
v1s1b1e emissions were measured as part of the comphance test program).

The test results have been summar:zed n, the attached Table 1. Hydrochlomc ac1d and chlonne gas
concentrations are listed in units of milligrams per dry standard cubic’ meter (mg/dscm).
" Hydrochloric acid and chlorine gas mass emission rates are listed in units of pounds per hour (Ib/hr).
Table I also presents pertinent exhaust gas and sampling parameters including exhaust gas flow rates

. in units of actual cubic feet per m1nute (acfm), standard cubic feet per minute {scfm), and dry

standard cubic feet per minute (dscﬁn) exhaust gas temperature (°F), and moisture content of the
exhaust gas (percent by Volume) gas volume sampled for each test run in units of dry standard cubic
feet (dscf) and the isokinetic variation value for each test run. The isokinetic variation value is equal
‘to the ratio of the average linear gas veloc1ty sampled through the probe nozzle to the average
exhaust gas velocity. All isokinetic variation values are between 90 percent and 110 percent, which
is the acceptable range of Values Actual test samphng times have also been included in Table 1.-

Hydrochlonc acid and chlorine gas emission testlng was performed in accordance with U.S. EPA
Reference Methods 1 through 4 and 26A and the requlrements of the Pennsylvama Department of
Environmental Protection: (PA DEP) Source Testing Manual (Draft Revision 3.1, May 3, 1999)."
Detailed information regarding the procedures used to measure the exhaust gas stream velocity and \
volumetric flow rate (i.e., U.S. EPA Reference Methods 1 through 4) can be found in the summary

report for the compliange test program, Hydrochloric acid and chlorine gas sampling was performed

~in accordance with US. EPA Reference Method 26A. Process gas samples were w1thdrawn

Prj-00:001 -249-:009—00/00-09_US_Stee!_Clairtoanc)rks_No)__Stz_xck_Method26A_Ietter_Report.doc ’
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639 Aipha Drive

- Pittshurgh, Pennsylvania 15238
© . Telephone (412) 967-1800 .
. FAX (412) 967-1911

' ADVANCED TECHNOLOGY SYSTEMS, INC. -

- ATS Project No. 00-009-P
September 12, 2000 -

Mr. William C. Graeser

Manager — Environmental and Quality Assurance
U.S. Steel Clairton Works

400 State Street _

Clairton, PA 15025

RE: " LETTER REPORT - HYDROCHLORIC ACID AND CHLORINE GAS EMISISONS
TESTING CONDUCTED AT NO. 9 BATTERY COMBUSTION STACK ON
FEBRUARY 23 AND 24, 2000 .

Dear Mr. Graeser:

This letter, with attachments, constitutes the report that summarizes the results of the hydroclrlorlc
acid (HC1) and chlorine gas (Cl,) ernissions testing conducted at No. 9 Battery. Combustion Stack by
Advanced Technology Systems, Inc. (ATS). Three two-hour test runs were conducted on February

* 23 and 24, 2000 simultaneous with the compliance test program at this stack (particulate matter and

wsrble emissions were measured as part of the comphance test program)

The test results have been surnmanzed in the attached Table L. Hydrochlorrc acid and chlorine gas
concentrations are listed in units of mrlhgrams per dry. standard cubic meter (mg/dscm).
Hydrochloric acid and chlorine gas mass emission rates are listed in units of pounds per hour (Ib/hr).
Table 1 also presents pertinent exhaust gas and sampling parameters including exhaust gas flow rates
in units of actual cubic feet per miniite- (acfin), standard cubic feet per minute (scfm), and dry

standard cubic feet per-minute (dscfin), exhaust gas temperature (OF) and moisture content of the
exhaust gas (percent by volume) gas volume sampled for each test run in units of dry standard cubic
feet (dscf) and the isokinetic variation value for each test run, The isokinetic variation value is equal ‘

‘to the ratio of the average linear gas velocity sampled through the probe nozzle to the average
exhaust gas velocity. Allisokinetic variation values are between 90 percent and 110 percent, which .
is the acceptable range of values Actual test samplmg times have also been included in Table 1.

Hydrochlorlc acid and chlorine gas emission testing was perforrned in accordance w1th U.S. EPA
Reference Methods 1 through 4 and 26A and the requirements of the Pennsylvania Department of
Environmental Protection (PA DEP) Source Testing Manual (Draft Revision 3.1, May 3, 1999).
Detailed information regarding the procedures used to measure the exhaust gas stream velocity and
* volumetric flow rate (i.e., U.S. EPA Reference Methods 1 through 4) can be found in the summary
report for the: comphance test program. Hydrochloric acid and chlorine gas sampling was performed

in accordance with U.S. EPA Reference Method 26A. Process gas samples were withdrawn

Prj-00:001-249:009-00/00-09_US_Steel_Clairton_Works_No_9_Stack_Method26A,_Letter Report.doc



639 Alpha Drive
+ Pittsburgh;, Pennsylvania 15238
Telephone {412) 867-1900 -
- FAX'(412) 967-1911

" ADVANCED TECHNOLOGY SYSTEMS, INC. -

ATS Project No. 00-009-P
Septémber 12, 2000 -

Mr. William C. Graeser : :
Manager — Environmental and Quahty Assurance
U.S. Steel Clairton Works

400 State Street ,

Clairto_n, PA, 15025

RE:' LETTER REPORT — HYDROCHLORICACIDAND CHLORINE GAS EMISISONS
TESTING CONDUCTED AT NO. 9 BATTERY COMBUSTION STACK ON
FEBRUARY23 AND 24, 2000 |

Dear Mr. Graeser:

This letter, with attachments, constitutes the report that summarizes the results of the hydrochloric
acid (HCI) and chlorine gas (Cl,) emissions testing conducted at No. 9 Battery Combustion Stack by
Advanced Technology Systems, Inc. (ATS). Three two-hour test runs were conducted on February
23 and 24, 2000 simultaneous with the comphance test program at this stack (particulate matter and
visible emissions were measured as part of the compliance test program).

The test results have been sumniarized in the attached Table 1. Hydrochloric-acid and chlorine gas
concentrations are listed in units of milligrams per dry. standard cubic meter (mg/dscm).
Hydrochloric acid and chlorine gas mass emission rates are listed in units of pounds per hour (Ib/hr).
Table 1 also presents pertinent exhaust gas and sampling parameters including exhaust gas flow rates
in units of actual cubic feet per 3 minute (acfim), standard cubic feet per minute (scfin), and dry

standard cubic feet | per minute (dscfim), exhaust gas temperature (OF), and moisture content of the
exhaust gas (percent by volume), gas volume sampled for each test run in units of dry standard cubic

feet (dscf) and the isokinetic variation value for each test run. The isokinetic variation value is equal

to the ratio of the average linear gas velocity sampled through the probe nozzle to the average
exhaust gas velocity. All isokinetic variation values are between 90 percent and 110 percent, which
is the acceptable range of Values Actual test samphng times have also been included in Table 1.

Hydrochlonc acid and chlorme gas emission testing was performed in accordance Wlth U.S. EPA ‘

- Reference Methods 1 through 4 and 26A and the requirements of the Pennsylvania Department of
Environmental Protection (PA DEP) Source Testing Manual (Draft Revision 3.1, May 3, 1999).

Detailed information regarding the procedures used to measure the exhaust gas stream velocity and

volumetric flow rate (i.e., U.S. EPA Reference Methods 1 through 4) can be found in the summary

report for the comphance test program, Hydrochloric acid and chlorine gas sampling was performed
“in accordance with U.S. EPA Reference Method 26A. Process gas samples were withdrawn.

P1j-00:001-249:009-00/00-09_US_Steel Clairton_Works_No_%_Stack_Method26A_Letter Report.doc



