" 639 Alpha Drive

Telephane (412) 967-1800
FAX (412) 967-1911

~ ADVANCED TECHNOLOGY SYSTEMS, INC.

L ~ ATS Project No. 00-062-P
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. 2 BATTERY COMBUSTION
STACK ON MAY 31, 2000 AND JUNE 1 2000 r

Dear Mr. Graeser:

This letter, with attachments, constitutes the report that summarizes the results of the hydrochloric

acid (HCI), chlorine gas (Cl,) and ammonia gas (NH,) emissions testing conducted at No. 2 Battery

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

conducted on May 31, 2000 and June 1, 2000 simultaneous with the comphance test program at this ‘
- stack (particulate matter and v1s1ble emtssmns were measured as pa.rt of the comphance test

progralH)

The test results have been summanzed in the attached Table 1. Hydrochlonc acid, chlorine gas and

‘ammonia gas concentrations are listed in units of- mﬂhgra;ms 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 samphng parameters

including exhaust gas flow rates in units of actual’ cubic feet per minute (acfin), standard cubic feet

per minute (scfim), and dry standard cubic feet per minute (dscfim), exhaust gas temperature (OF), and
‘moisture content.of the exhaust gas (percent by volume), gas ' volume sarripled 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 throughthe =

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 ActuaI test sampling tlrnes have
also been included in Table 1 ‘ : ‘

Hydrochloric ac1d 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 -

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.
-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 this test
program based on the expected exhaust gas temperatures of 450°F. The modlﬁcatlons were made

Pittsburgh, Pennsylvania 15238



- & -

3

S e

e ES e

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

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 impingers. The impinger type and sequence is -

listed below; . -

'Impi.ngerTyp‘ e C_Qﬂt_ent_s

No.
1. Modified Greenburg-Smith = 50mL 0.1 N sulfuric acid (for HCI and NH; collectien) -
2. Greenburg-Smith ~ . - 100mL 0.1 N sulfuric acid (for HC1 & NH, collection) |
3. Greenburg-Smith - . "+ 100mL0.1 N sulfuric acid (for HC1 & NH, collection)
4, ‘Modified Greenburg-Smith 7 100mLOIN sodium hydroxide (for Cl, collection)

3. Modified Greenburg-Smith - 100 mL 0.1.N sodium hydroxide (for Cl, collection)

6. Modified Greenburg-Smith. -~~~ 200 g Silica Gel T

A gas volume greaterAthan 50 dry staﬁdard cubic feet (dscfj - fhe minimum g'as Volume'rerquired by
the PA DEP for the compliance test program - was sampled for-each test run. The flow rate through

e ks LLES
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' withdrawn isokinetically from the stack; with particulate matter collected in a glass nozzle, a héatéd S

each sample train was less than 1 dry standard cubic foot per mi_m’j-te as required by U.S. AEPA_ L

Reference Method 26A._

Following each test run, the 's_ar‘nple tratns Wé,fe pfocess_ed in :aééordqnce with PA DEP r_éq;i-iremerits'-.
Detailed information regarding the procedures used to recover the particulate matter catch
(essentially U.S. EPA Reference Method 5 procedures) can be found in the summary repott for the

following four samples fractions were generated for éa_ch sample train:

Fraction Description

A  Contents of Impinger Nos. 1 & 2 plus applicable distilled deionized wafcrrinses (for HCI
B Contents of Impinger No. 3 plus applicable distilled deionized water rinses (for HC] and
C Contents of Impinger No. 4 plus applicable distilled deionized water rinses (for CL,)

D Contents of Impinger No. 5 plus applicable distilled deionized water rinses (forCL,) -

For each sample train, each of the four fractions were anélﬁed separai:ely as .réqui"re‘diby the PADEP °

to allow for the calculation of the coll ction efficiency of the samiple train for HCI, Clyand NH;

collection. The contents of Impinger No. 6 were discarded.

The actual test samples plus field blanks ofthe impinger scrubbing solutions (0.1 N sulfuric acid and

0.1 N sodium hydroxide) were submitted to the subcontract analytical laboratory for chloride jon

analyses using ion chromatographic techniques in accordance with U.S. EPA Reference Method

26A.

‘compliance test program. Follewing the gravimetric analysis of the impingers for moisture gain, the
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Sample Practlons A and B and the 0. 1 N su.lfunc acid solutlon ﬁeld blank were also analyzed for .
ammonium ion concentration using specific ion electrode analysis techmques The analyttcal o
laboratory results showed the following: : -

. The chlonde ion concentratlons of the ﬁeId blanks were Iess than the anaIyt1cal
- detection hrmt ' ’ o

e For all three test runs, the HCI coIIectmn efﬁmency of the sampIe tram was
calculated to be greater than the minimum collection efficiency spemﬁed bythePA -
DEP (i.e., the chiotride catch of the Sample Fraction B was at most 10 percent of -
the ehlorlde catch from Sample Fractton A plus Sample Fraction B), o

*  For all three test runs, the Cl2 collectton efﬁmency of the sample train could not be .
-~ calculated since the chloride catch of Sample F racttons C and D were less than the‘. >
- analytmal detection limit; ' '

. * . The ammonium ion concentratlen of the field blank was less tha:n the analytlcal_ '
detection limit; and : > '

e Forall three'test runs, the NH collectlon efﬁc1ency ofthe sample train could notbe.
~ calculated since the ammonium catch of Sample Fractions A and B were less than’
- orjust sli ghtly greater than the analyttcal detectlon 11m1t

Cop1es of the field data sheets equipment cahbratmn data analyttcal laboratory results and N _'
emissions calculations are included in the appendlx : D \ :
ATS apprecxates the opportumty to prov1de U.S. Steel w1th process gas testmg services. If you have

any questions regarding this letter report, please call Dr, Robinson Khosah orme at (412) 967 1900‘ '
or €- maﬂ me at the followmg address Jshlmshock@atsenglneers com. . '

4 ‘Very truly yours,

wfﬁu ﬂ/ﬁﬂwl Z‘-G fig

~John P. Shimshock; Ph.D. -

Senior Project Scientist

| "ApproVed by:

%’( Y e wﬁw’i

- Robinson P. Khosah, PhD
" Vice President

Science and Technology Division

' JPS/blo

ADVANCED TECHNOLQGY SYSTEMS, INC.’



HYDROCHLORIC ACID, CHLORINE GAS AND AMIVIONIA GAS EMISSIONS DATA

Test Date

E . . E * :

Hydrochloric'Acid (HCI) ]

Concentration
Mass Emlsswn Rate '

o Chlorine Gas (Cl 2)
5 Concentration:

Mass Emlssmn Rate

Ammonia Gas {NH 3)
Concentratlon

. Mass Em1ssmn Rate

Volumetr;c Flow Rate

Temperature
M01sture Content

Sampling Condltlons S

Test Times.

Sampling Time *
Sample Volume ** .
Isokmetlc Vanauon o

- UL S STEEL CLAIRTON WORKS
CLAIRTON PENNSYLVANIA

TABLE 1

N (03 2 BATTERY COIV{BUSTION STACK

MAY31 2000AND.}UNE1 2000 -

 (gldsem)
(/i)

: (tng/dscm) ,7 )
“(Ib/hry

 mgldsom)
Qo)

*(acfm)
. (scfim)
- (dscfm)
Gy
oy -

(EDT)

{minutes) -

- (dscf)

%)

E‘] ]n !-' -
531/00

8.74E+00

- 133E+00°

143E-01 -
- 2.18E02 -

< 2.06E-02
< 313803

8.93E+04

. 4.68E+04
. 4.06E+04

535
131

082010 1026

120 . -
72.121

993"

r

5/31/00

1.0SE+01

1.58E+00

1.38E-01,

‘< 2.01E-02 -

1.95E-02

2.84E-03.

- 8.62E+04

431E+04
3.89E+04 - -
535

. 137

104510 1258
120 )

70.121

.100.8

- 7. ',
. 6/1/00

8.7TEH00
122400 -

1.67E-01

- 232E-02

178E-02 .

2A47E-03

‘8.31E+04

4.32E+04
3.71E+04

540
L1400

1310 01518

120

67.737

102.1 -

9.44E+00
 138E+00

< 149E-01
< 217E-02

< 1.93E-02

< 2.81E-03

- 8.62E+04
"4.50E+04
3.89E+04
537

13.6

mg / dsem = milligrams per dry standard cubic meter

*: Minimam required sampling time is 2 hours (120 minutes)
#%: Minimum Tequired sample volume is 50 dscf

00-062: U. 8. Stee! Clairton Works Na. 2 Stack Method 26A Table 1

|k, Acceptable range of values is 90.0% <—‘Isokmetlc Vanatlon <=1 10 0%

ADVANCED TECHNOLOGY SYSTEMS, INC.



U.S. STEEL CLAIRTON WORKS
CLAIRTON PENNSYLVANIA

Hydrochlorlc A0|d Chlorlne Gas and

Ammonia Gas Emissions Testing Conducted at E

No. 2 Battery Combustion Stack
on May 31, 2000 and June 1, 2000

-' septembef'zt:oo' R
_.APPEN‘D.-I‘X' o

Field Data Sheets, Eqmpment Callbratlon Data
Analytical Laboratory Results and Emlsswns
Calculat:ons | |

R ADVANCED TECHNOLOGY SYSTEMS, ING.”
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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 1 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 jKA 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 0.219 |[KA 05/15/00

0.219 0.219 0219 |[KA 05/15/00 _
: 0.219 0.219 0.219 |KA 05/15/00
15 0.219 0.219 0.219 |KA 05/15/00
42 0219 0.219 0.215 |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
0.240 0.240 0.240 KA 01/05/00
9 0.240 0.240 0.240 IKA 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 0.290 0.290 0.290 |KA {07-24-96
17 0.290 0.290 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 0.310 KA 03-10-98
33 0310 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 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 02/18/00

25 0.375 0375 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
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APEX GLASS NOZZLE CALIBRATION DATA SHEET Printed: 05/17/00
Nozzle Size (inches) Calibrated
No. " A B C.  |By Date
53 0.440 0.440 0.440 |KA 02/27/00
1% 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
38 0.493 0.495 0.495 K& 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

.A...,«'-:"% PRI

3 CONTROL BOX NO. hpot ~A- . CHECK PRE-TEST —
g CALIBRATION DATE Sq-vg- T ONE:  POST-TEST —
Bl BAROMETRIC PRESSURE (in. Hg) 260 (B CALIBRATION OFFICER =P
L WET TEST METER DRY GAS METER-
m Gas Elapsed [Meter  |Gas Tnlet  |Outlet  |Orifice
1T Volume Time Temp. Volume Temp. Temp. Diff. Pres. Vacuum .
-; RUNNO. Vw (cf) {min.) Tw (°F) | vd(dch) | Ti(°F) » To (°F) ‘ AH (in. H20) |(in. H20)
M 1 START @wsﬁ 0 : {8 3¢ G| L R
; MIDWAY o B | TFE> |EEmsw ]
ﬂ- STOP 2
) DELTA *
ﬂ- 2 START
_ MIDWAY |
m STOP
_ DELTA *
ﬂ. 3 START
o MIDWAY
m stor | 5iopd
- DELTA * | 5. 29D
m Dry Gas START |Dp5t
- Meter Leak [STOP 2,390
ﬂ. Check DELTA * | @ 238
B [E . - . . ) - @ “:;;. / -
. {DELTA Vw (cf) - DELTA Vd (dcf)} / 10 (min.) = P cfm <=0.02 cfm
1l -
*. Express final elapsed time in decimal format
J‘ . . : \/{ .
: Differential Pressure Gauges (check one): Inclined Manometers . Magnehelic Ganges
! e
= 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 (rin) 9.33 6.65 5.42 BP * (To + 460) * (Vw)"2
Tw (°F) 71 71 71
Vi (cf) 5.000 5.000 5.000 Y = Vw * BP * [(Ti+460+To+4601/2]
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.
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DRY GAS METER CALIBRATION DATA SHEET

CHECK

CONTROL BOX NO. Aoge— 4 PRE-TEST
CALIBRATION DATE - Bt 9o ONE:  POST-TEST ——
BAROMETRIC PRESSURE (in. He) 29 .29 CALIBRATION OFFICER o
WET TEST METER DRY GAS METER
Gas Elapsed  |Meter Gas Inlet QOutlet Orifice
Volume Time Temp. Volume Temp. Temp. Diff. Pres.  {Vacuum
RUN NO. Vw (cf) {min.) Tw(°F) |vd(dch) Ti (°F) To(°F) _ |AH (in. H20)|(in. H20)
1 |START | @ 0 NP HIE . (3 B
MIDWAY | 550 0 73 | - 9y *Z T
STOP 5D BD S Bl e {g‘f‘/‘{/‘f?-f ' C ]
DELTA* |5 P [B:1P 4993 T I
2 START |@.PK#? 0 LB H : /3 S
MIDWAY ] 5 e 74 |78 S
sTor  |sipp (806 689, | :
DELTA* |5.g@ @ B (B 558|499 7 N
3 START _|@@2@p 0 89 R /3 g,
MIDWaAY [F5EE wWo | 9% 179 cA
stor___|sip |8:25 NG AB] B
! DELTA* | 5. 2280 |[F 2D Ry R D
DryGas  |START _|#/9%5 0 o (94 (B2 & B . &
Meter Leak |STOP [ 9 33& 10:00 Sl 8D o
Check DELTA * | B4 & 10.0 leub R
(DELTA Vw (cf) - DELTA Vd (def)} / 10 (min) = & SF7 Lo cfim <=0.02 cfm

Differential Pressure Gauges (check one):

BP (in. Hg)
Time (min)
Tw (°F)

Vw (cf)

Ti °F)

To (°F)

AH (in. H20)
Vm (dcf)

Y (Pre-test)

AH@ (in. H20)
Y (Post-test)
AY (%)

*: Express final elapsed time in decimal format

Magnehelic Gauges

AH@ = 0.0317 * AH * {[(Tw+460) * Time}*2

BP * (To + 460) * (Vw)"2

Y = Yw * BP * {(Ti+460+To+460)/2]

-~ Inclined Manometers
Run #1 Run #2 - Run #3 Avg.
29.29 29.29 29.29
8.10 8.10 8.08
73 3 73
5.000 5.000 5.000
91 94 96
77 73 79 -
1.30 1.30 1.30
4.983 4.997 5.007
1.0023
1.953 1.950 1.937 1.947
1.0208 1.0217 1.0224 1.0216
1.9%

Vm * [BPHAH/13.6)] * (Tw+460)
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. 4000 Tech Center Drive IH & Environmental Lab ‘
Monroeville, PA 15146 ' ental Laboratory
412 825 2400
Fax: 412 825 2407

gﬁgp | %ﬁww o8 ;;‘qzqgsg‘

& Consuitants, Ing _
June 20, 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 anmalysis on sample(s) submitted to the UEC
Laboratories on June 5, 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 Ez;gineers & Consultants, Inc.'s current terms
and conditions of sale, including the company‘s standard warranty and limitation of
liability provisions, and no respons_tblllt:y or liability is assumed for the manner in
which the results are used or interpreted.

The results were derived with the following methods.

ANALYTE o ‘ METHOD

CHLORIDE . EPA 26A

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

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

Sincerel y',

Shanes. U ?(Jm%dw/

Stephanie A. Guilyard, e.'fiIT Project Manager

Enclosures

A subsidiary of USX Corporation

USX
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, 4000 Tech Center Drive o IH & Environmental Laboratory
Monroeville, PA 15146
412 825 2400
Fax: 412 825 2407

USX Engineers
& Consultants, Inc.

June 20, 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 5, 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 Iimitation of
liability provisions, and no responsibility or 1.z.ab.1.11 ty 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 opportunity to be of service and look forward to our continued
assistance to you. .

" NOTE: Sazﬁples will be stored for only one month Afollowiﬁg the report date.

Sincerely,

Sihaned ﬂ R,

Stephanie A. Guilyard, IT, Project Manager

Enclosures

" . . | i)

A subsidiary of USX Corporation

USX
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‘ - U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA
i NO. 2 BATTERY COMBUSTION STACK
i MAY 31,2000 AND JUNE 1, 2000
U.S. EPA REFERENCE METHOD 26A SAMPLING |
. CALCULATION OF THE IMPINGER COLLECTION EFFICIENCIES
. Sample ID Chloride {Sample Chloride |Collection
Test (CLR-#2BS- ' . Conc. [Volume Catch  |Efficiency
. No. M26A-) Sample Type (mg/L) |[(mL) (mg) (%)
1 1A 0.1 N H2S04 - Impingers 1 &2 | 39 445.4 17.37  [100.0
! 1B 0.1 N H2S04 - Impinger 3 <20 11432 |< 029
1C 0.1 N NaOH - Impinger 4 < 2.0 1462 |< 029 [NA
. 1D 0.1 N NaOH - Impinger 5 < 2.0 1529  |< 031
2 2A 0.1 N H2S04 - Impingers 1 &2 | 48 410.6 1971 [93.8
. 2B 0.1 N H2S04 - Impinger 3 9.3 130.6 1.21 .
' 2C 0.1 N NaOH - Impinger 4 S 1< 2.0 137.1 < 0.27 NA
. 2D 0.1 N NaOH - Impinger 5 <20 - 11350 |< 027
3 3A 0.1 N'H2504 - Impingers 1 &2 | 44 1717 1635 |100.0
. 3B 0.1 N H2S04 - Impinger 3 < 2.0 1809 |< 0.36
3C , 0.1 N NaOH - Impinger 4 < 2.0 1602 |< 032 NA
. 3D 0.1 N NaOH - Impinger 5 < 2.0 1535 i< 0.31
3 Blank Blank 0.INH2804 < 2.0
. Blank Blank 0.1 N NaOH < 2.0
ig 01NH2804
2 Collection Eff. = 100 * {1 - [XB Chloride Catch (mg) / XA Chloride Catch (mg)] }
E (%) where X=1,2 or 3
B oo
; Collection Eff. = 100 * {1 - [XD Chloride Catch (mg) / XC Chloride Catch (mg)] }
!@ (%) where X = 1,2 or 3

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




U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA

NO. 2 BATTERY COMBUSTION STACK

MAY 31,2000 AND JUNE 1, 2000

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

Sample 1D | ' Ammonium [Sample Ammonium |Collection
Test (CLR-#2BS- ' Conc. Volume Catch Efficiency
No. M26A-) Sample Type (mg/L)  |(mL) (mg) ()
1 1A 0.1 NH2SO4 - Impingers 1 & 2 |< 0.1 4454 |< 0.04 NA
1B 0.1 N H2804 - Impinger 3 < 0.1 1432 |< 0.01
2 2A 0.1 N H2504 - Impingers 1 &2 |< 0.1 4106 |< 0.04 NA
2B 0.1 N H2S04 - Impinger 3 < 0.1 1306 |< 0.01
3 3A 0.1 NH2SO4 - Impingers 1 &2 {< 0.1 371.7 < 0.04 - |NA
3B 0.1 N H2804 - Impinger 3 0.2 180.9 | 0.04
Blank Blank 0.1 N H2504 a < 0.1
0.1 N H2804 *
Collection Eff. = 100 * {1 - [XB Ammonium Catch (mg) / XA Ammomum Catch (mg)] }
(%) where X=1,20r3

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

- - ' i . i




PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

.' CLIENT: U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA TEST DATE: 5/31/00
. TEST SITE: NO. 2 BATTERY COMBUSTION STACK TEST NO.: CLR- HIRSMZEAT
N Inpyt Parametet: luding analvtical data '
. A. Barometric Pressure (in. Hg) : 29.62
B. Process Gas Static Pressure (in. H20) ) . -1.30
i C. Pitot Tube Coefficient 0.84
D. Dry Gas Meter Calibration Factor ' T 10023
. »»y Is the Duct Round (Y/N)? . Y
: E. Duct Diameter (in.) - for round duct 114
F. Duct Width (in.) - for rectangular duct i
= G. Duct Depth (in.) - for rectangular duct T 0
. H. Nozzle Diameter (in.) 0.440
‘ 1, Average AP (in. H20) = [(AP"0.5)avg]"2 - for flows . 0.07
I Average AP (in, H20) = [(AP"0.5)avg]"*2 - for isokinetic 0.07
K. Average AH (in. H20) variation 1.32
. L. Average Process Gas Temperature (°F) 535
' M. Average Dry Gas Meter Temperature (°F) 83
N. Dry Gas Compeosition (shouid total to 100%) .
- Carbon Dioxide (%) 3.3
- ’ Oxygen (%)- 12.0
Nitrogen (%) 84.5
Carbon Monoxide (%) 0.0 . ;
." Hydrogen (%) ) _ 0.0 |
. Methane (%) ‘ T o
Ethane (%) ‘ . 0.0
Argon (%) : 0.0
. 0. Sample Time (min} 120
' P. Total H20 Mass Collected in lmpmgers (2 231.0
Q. Metered Gas Volume (dct) 74.503
. culat rameters (excluding analyti
R Absolute Process Gas Pressure (in. Hg) : 29.52 [A+(B/13.6)]
‘ S. Absolute Meter Pressure (in. Hg) . 2972 [A+(K/13.6)]
B T. Duct Area {f1."2) 7.09E+01 [PI*EY(4% 144) or F*G/144]
. . Nozzle Area (ft.~2) . 1.06E-03 [Pi*H/(4*144)]
V. Average Absolute Process Gas Tcmperature (R) . 995 [L+460]
: W. Average Absolute Dry Gas Meter Temperature (R) ) 543 [M+460]
X. Dry Gas Volume Sampled (dscf) 72.121 [Q*D*(528/W)*(8/29, 92)]
. S Y. H20 Vapor Condensed (scf) . 16.892 . [P*0.04715]
a Z. Calculated Percent H20O in Gas Stream (%) 13.1 [100*Y/X+Y))
. AA. Theoretical Maximum Percent H20 in Gas Stream (%) - #N/A [100*Saturated Water Vapor
. (empirical equation derived from EPA QA Handbook Vol. III, S3. 3 6, T6.1A) Pressure / Stack Pressure]
f BB. Actual Percent H20 in Gas Stream (%) 13,1 [Calculated %H20 <= Theoretical
CC. Process Gas Molecular Weight: : © Max. %H20]
£ Gas % Volume / 100 - %H20/100)| * Mol. Weight = Wt./Moll
. H20 0.131 - 18 2.362
3 co2 0.035 \ 44 1.338
: 2 0.120 (.869 32 3.336
= N2 (.845 0.869 28 20.556
co 0.000 0.869 28 0.000
; H2 0.000 0.869 ' 2 0.000
F CH4 0.000 0.869 16 . 0.000
C2H§ 0.000 0.869 30 0.000
_an Ar (.000 0.869 40 0.000
P Process Gas Molecular Weight (Ib/1b-mol) ' 27.59
DD. Average Process Gas Velocity (fi/sec) 2.10E+01 T35.49*CHI*V)/(R*CCIM0.5]
EE. Process Gas Volumetric Flow Rate (acfm) 3.93E+04 [DD*T*60]
FF. Process Gas Volumetric Flow Rate (sefm) 4,68E+04 [EE*(528/V)*(R/29.92)]
GG. . Process Gas Volumetric Flow Rate (dscfm) : : 4.06E+04 [FF*(1-(BB/100Y)] .
HH. Isokinetic Variation (%) 99.3 [100*V*{(0.002669*P}+(Q*D*S/W)}]/
Particulate Matter Resul or bilank
IL. Filter Weight (g) 0.0033
JE Front-Half Residue Weight (g) 0.0036
KK. Back-Half H20-Condensibles Weight (g)- 0.0000
LL. Total Weight (g) . 0.0069 [IIHI+KK]
NN. * Concentration (gr/dscf) 0.0015 [(7000/454y*LL/X]

00. Mgss Flow Rate (Ib/hr) _ 5.14E-01 [NN*GG*60/7000] -




PROCESS GAS TESTING CALCULATIONS - ISOKINETIC bAMPLING

CLIENT: . U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA TEST DATE: 5/31/00
TEST SITE: NO. 2 BATTERY COMBUSTION STACK TESTNO.: CLR- _ #2BS-M26A-1
H hloric Acid C .
PP. . Total Catch (mg) . 17.86 :
QQ. Concentration {(mg/dscm) . ) B.74E+00 [PP/(X*0.02832)]
RR. Mass Flow Rate (Ib/hr) 1.33E+00 [QQ*0.02832*GG*60/454000]
Chlorine Gas Acid (corrected for biank) .
S8. Total Catch (mg) ’ < 0.29
TT. Concentration (mg/dscm) ‘ < 1.43E-01 [SS/(X*(.02832))
Uu. Mass Flow Rate (Ib/hr) < 218E-02 [TT*0.02832*GG*60/454000]
, ni cid (corrected fo o
VV. Total Catch (mg) ‘ < 0.04
WW. Concentration (mg/dsem) : < ‘ 2.06E-02 [VV/(X*0,02832}]

XX Mass Flow Rate (1b/hr) < 3.13E-03 [WW*0.02832*GG*6(/454000]




PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING.

CLIENT: U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA TEST DATE: 5/31/00
TEST SITE: NO.2 BATTERY COMBUSTION STACK TESTNO.: CLR- #2BS-M26A-2
Input Parameters (excluding analytical data)
A Barometric Pressure (in. Hg) 29.62
B. Process Gas Static Pressure (in. H20) . . -1.30
C. Pitot Tube Coefficient (.84
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 v 0
H. Nozzle Diameter (in.) 0.449
1 Average AP (in. H20) = [(AP"0.5)avg]"2 - for flows .. - DhoT7
I. Average AP (in, H20) = [(AP"0.5)avg]"2 - for isokinetic o1
K. Average AH (in. H20) variation 1.29
L. Average Process Gas Temperature (°F) 535
M. Average Dry Gas Meter Temperature (°F) 92
N. Dry Gas Composition (should total to 100%)
Carbon Dioxide (%) 3.5
Oxygen (%) 12.0
Nitrogen (%) _ 84.5
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) 236.9
Q. Metered Gas Volume (def) 73.645
alculated Parameters (excluding analytical data )
R. Absolute Process Gas Pressure (in. Hg) 29.52 [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*(/144]
U. Nozzle Area (ft.2) 1.06E-Q3 [Pi*H*/(4%144)]
V., Average Absolute Process Gas Tempcrature R) 995 [L+460]
W. Average Abselute Dry Gas Meter Temperature (R) 552 [M+460]
X. Dry Gas Volume Sampled (dscf) 70.121 [Q*D*(528/WY*(5/29.92)]
Y. H20 Vapor Condensed (scf) . 11.170_ [P*0.04715]
Z. Calculdted Percent H2O in Gas Stream {%) ' 13.7 [100*YA(X-+Y)]
AA. Theoretical Maximum Percent H20 in Gas Stream (%) #N/A [100*Saturated Water Vapor
(empirical equation derived from EPA QA Handbook Vol. ITI, 83.3.6, T6.1A) Pressure / Stack Pressure]
BB. Actual Percent H20 in Gas Stream (%) 13.7 [Calculated %H20 <= Theoretical
.CC. Process Gas Molecular Weight: - ) ' Max. %H20]
Gas % Volume / 1001 - - %H20/100) * Mol. Weight = Wt./Mol
H20 0,137 181 - 2.473
cO2 0.035 . ‘ 44 1.328
02 0.120- 0.863 | . 32 3.312
N2 0.845 0.863 28 20.409
co 0.000 0.863 28 0.000
H2 0.000 0.863 2 0.000
CH4 0.000 0.863 _ 16] 0.000.
C2Hs 0.000 0.863 | 30 0.000
Ar 0.000 0.863 40 0.000
Process Gas Molecular Wclght (b/lb-mol) 27.52
DD. Average Process Gas Velocity {ft/sec) 2.03E+01 [85.49*C*[(I* VY (R*CC)110.5]
EE. Process Gas Volumetric Flow Rate (acfin) 8.62E+04 [DD*T*60]
FF. Process Gas Volumetric Flow Rate (scfm) 4.51E+04 [EE*(528/V)*(R/29.92)]
GG. Process Gas Volumetric Flow Rate (dscfin) : 3.89E+04 [FF*(1-(BR/100))]
HFI, Isokinetic Variation (%) 100.8 [100*V#*{(0.002669*P)+(Q*D*S/W)}]/
) te T ts {corrs rb
I Filter Weight (g) - 0.0041
I Frent-Haif Residue Weight (g) 0.0026-
KK. Back-Half H20-Condensibles Weight (g) - 0.0000
LL. Total Weight (g) " 0.0067 [I+IHKK]
NN Concentration (gr/dscf) 0.0015 [(7000/454)*LL/X]
0]} Mass Flow Rate (Ib/hr) ' 4.91E-01 [NN*GG*60/7000]




PROCESS GAS TESTING. CALCULATIONS - ISOKINETIC SAMPLING

CLIENT:  U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA TEST DATE: 5/31/00
TEST SITE: NO. 2 BATTERY COMBUSTION STACK ) TEST NO.: CLR- #2BS-M26A-2
Hydrochloric Acid {corrected for blan
PP. - Total Catch (mg) 21.51
QQ. Concentration (mg/dscm) , L.OSE+01 [PP/X*0.02832)]
RR. Mass Flow Rate (Ib/hr) 1,38E+00_[QQ*0.02832*GG*60/454000]
Chlorine Gas Acid (correct 1 blank
SS. Total Catch {mg) < 0.27
TT. Concentration (ng/dscm) < 1.38E-01 [SS/A(X*0.02832)]
G Uy Mass Flow Rate (Ib/hr) < 2:01E-02_[TT*0.02832*GG*60/454000]
- Ammonia Gag Acid (corrected for blank} ;
AAA - Total Catch (mg) < ’ 0.04 |
WW. Concentration {mg/dscm) . < 1.95E-02 [VV/(X*0.02832)] |
XX, Mass Flow Rate (1b/hr) < - 2.84E-03 [WW#0.02832*GG*60/454000]

‘ ‘
;




PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

CLIENT: (J.S. STEEL CLAIRTON WORKS - CLAIRTON, PA TEST DATE: 6/1/00
TEST SITE: NO. 2 BATTERY COMBUSTION STACK TEST NO.: CLR- #2BS8-M26A-3
Input Parameters (excluding analytical data)
A. Barometric Pressure (in. Hg)- 29.51
B. Process Gas Static Pressure (in. H20) . -1.30
C. Pitot Tube Coefficient ‘ 0.84
D. Dry Gas Meter Calibration Factor . T 1.0023
»»» Is the Duct Round (Y/N)? . ' Y
E. Duct Diameter (in.) - for round duct 114
F. Puct Width (in.) - for rectangular duct : 0
G. Duct Depth {in.} - for rectanguiar duct ’ 0
H. Nozzie Diameter (in.) 0.440
L 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 1.17
L. Average Process Gas Temperature (°F) 340
M. Average Dry Gas Meter Temperature (°F) . 98
N. Dry Gas Composition {should total to 100%)
Carbon Dioxide (%) 3.5
Oxygen (W) ) 13.0
Nitrogen (%) ' 83.5
Carbon Monoxide (%) - 0.0
Hydrogen (%) ' 0.0
Methane {%) : 0.0
Ethane (%) _ ) 0.0 -
Argon (%) 0.0
0. Sample Time (min) 120
P. Total H2O Mass Collected in Impingers (g) _ 233.8
Q. Metered Gas Volume (dcf) - 72.203
Calculated Parameters (excluding analytical data)
R, Absolute Process Gas Pressure (in. Hg) 29.41 [A+(B/13.6)]
S. - Absolute Meter Pressure (in. Hg) 29.60 . [AHK/13.6)]
T. Duct Area (f.°2) 7.09E+01 [Pi*E¥(4*144) or F*G/144]
u. Nozzle Area (ft./2) 1.06E-03 [Pi*H?/(4*144)]
V. Average Absolute Process Gas Temperature (R} 1000 [L+460]
W, Average Abselute Dry Gas Meter Temperature (R) 558 [M+460]
X Dry Gas Volume Sampled (dscf) 67.737 [Q*D*(528/W)*(8/29.92)]
Y. H20 Vapor Condensed (scf) 11.024 [P*0.04715]
Z. Calculated Percent H20 in Gas Stream (%) i 14.0 [100*Y/(X+Y)]
AA. Theoretical Maximum Percent H20 in Gas Stream (%) #NA [100*Saturated Water Vapor
(empirical equation derived from EPA QA Handbook Vol. IT1, §3.3.6, T6.1A) Pressure / Stack Pressure]
BB. Actual Percent H20 in Gas Stream (%) 14.0 [Calculated %H20 <= Theoretical
cc. __Process Gas Molecular Weight: . Max. %H20]
Gas % Volume / 100] - %H?2 | * Mol. Weight = Wt./Mol{
H20 ‘ 0.140 B, ' 18 2.51%
co2 0.035 0.860 44 1.324
02 0.130° 0.860 32 3.578
N2 0.835 0.8360 28 20.108
Cco 0.000 0.860 28 0.000
H2 0.000 0.860 2 0.000
CH4 0.000 0.860 16 0.000
C2Eé6 0.000 0.860 30 0.000
Ar ¢.000 0.860 40 0.000
Process Gas Molecular Weight (1b/Ib-mol) 27.53
DD. Average Process Gas Velocity (fi/sec) 1.95E+01 [B5.49*C*[{I*V)/(R*CC)]"0.5]
- EE. Process Gas Volumetric Flow Rate (acfm) 8.31E+04 [DD*T*60]
FE. Process Gas Volumetric Flow Rate (scfm) 4.32E+04 [EE*(528/V)y*(R/29.92}}
GG. Process Gas Volumetric Flow Rate (dscfin) 3.71E+04 [FF*(1-(BB/100))]
HH. Isokinetic Variation (%) 102.1 [100¥V*{(0.002669*P)+(Q*D*5/W)}]/
Particulate Matter Results (corrected for biank)
1L Filter Weight (g) - _ 0.0051
i) Front-Half Residue Weight (g) ‘ 0.0022
KX. Back-Half H2O-Condensibles Weight (g) ) (.0000
LL. Total Weight (g) ©0.0073 [II+I+KK]
NN Concentration (gr/dscf) 0.0017 [(7000/454Y*LL/X]
018 Mass Flow Rate (1b/hr) 5.09E-01 [NN*GG*60/7000]




PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

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

TEST SITE: NO. 2 BATTERY COMBUSTION STACK

Hydrochlori id (correc or blani

PP. Total Catch (mg)

QQ. Concentration (mg/dscm)

RR. Mass Flow Rate (Ib/hr)
hlori as Acid_(corrected for k

Ss. Total Catch (mg)

TT. Concentration (mg/dscm)

UU.  Mass Flow Rate (Ib/hr)

Ammonia Gas Acid (corrected for blank

VV. Total Catch (mg)

WW. Concentration {mg/dscm)

XX. Mass Flow Rate (1b/hr)

16.82

8.77E+00

1.22E+00

0.32

1.67E-01

2.32E-02

0.03

1.78E-02

2.47E-03

TNO: CLR. ™ EENmEA,
[PPAX*0.02832)]

1QQ*0.02832+GG+60/454000]

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

[VV/(X*0.02832)]
[WW+0.0083 2*GG*60/454000]




' 63§4Afpfh=a Drive

‘Telephone (412) 967-1900
FAX (41?) 987-1911

Pittshurgh; Pennsylvania 15238 -

 ADVANCED TECHNOLOGY SYSTEMS, ING.

| Sl - ATS Project No. 00-062-P
Scptember 12,2000 - - - -
Mr. Wiﬂiam C. Graeser

- Manager — Environmental and Qﬁa]ity Assurance

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

RE: LETTER REPORT — HYDROCHLORIC ACID, CHLORINE GAS AND AMMONIA

LN,

GAS EMISISONS TESTING CONDUCTED AT NO. 2 BATTERY COMBUSTION
STACK ON MAY 31, 2000 AND JUNE 1, 2000 - L o

Dear Mr. Graeser:

This letter, with attachments, constitutes the report that summarizes the results of the hydrochloric
acid (HC), chlorine gas (CL,) and ammonia gas (NH,) emissions testing conducted at No. 2 Battery
Combustion Stack by Advanced Technology Systems, Inc. (ATS). Threetwo-hour test runs were
conducted on May 31, 2000 and June 1, 2000 simultaneous with the compliance test program at this
. stack’ (particulate matter and visible emissions were measured as part of the compliance test

program). '

The test results have been summarized in the attached Table 1. Hydrochloric acid, chlorine gas and

ammonia gas concentrations are listed in-units of milligrams 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 samipling parameters

including exhaust gas flow rates in units of Jactual‘cubic feet per minute (acﬁr_l)‘,lsf:andard cubic feet
per minute (scfm), and dry standard cubic feet per minute (dscfim), exhaust gas temperature (°F), and

moisture content of the exhaust gas (percent by volume), gas volume samipled for each test run in

units of dry standard cubic feet (dscf) and the isokinetic variation value for eac_h 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 sampling times have |

also been included in Table 1.

Hydrochloric acid, chlorine 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 Environmenital 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.

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 this test

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

e e
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 after ATS consulted with Ms. Rima Howell of the U.S. EPA, who is the per'tinent:~ 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 mqthod- was apparently the only test method available from the U.S. EPA

~designed for measuring ammyonia.gas emissions ﬁ'omws‘tationary‘sources‘.) Process gas samplés were _
‘withdrawn isokinetically from the stack, with particulate matter collected in a glassnozzle, a heated - -

glass-lined probe; and on a heated quartz filter. Vapor phase hydrochloric acid, chlorine gas and -

~ ammonia gas were collected in a seties of chilled impingers. The fmpinger type and sequence is .

listed below:.
Impinger Type -~~~ . = Contents "~ - e
\ Modified Greenburg-Smith ~ -~ 50mL 0.1 N sulfiri¢ acid (for HCl and NH, collection)
Greenburg-Smith -« - . 100mlL 0.1 N sulfuric acid (for HCl & NH, collection)
Greenburg-Smith - . 100mL0.1 N sulfuric acid (for HC] & NH, collection)
‘Modified Greenburg-Smith - 100 mL 0:1 N sodium hydroxide (for Cl, collection)
- Modified Greenburg-Smith = 100 mL 0.1 N sodium hydroxide (for Cl, collection)
‘Modified Greenburg-Smith. © = 200 g Silica Gel L S

A gas volume greater than 50 dry.staﬁdard ciibic feet (dscf) — the minimum gas Volumé‘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 cubic foot per miniite as required by U.S. EPA~
- Reference Method 26A. S e |

Following each test run, the :sample tr'air_‘ls_' Wéie pfocess'ed in ‘a‘c:():,or:dqncc with PA DEP réquirements:.
Detailed information regarding the "prob'edu“res used to recover the -pa;rticul_a}te‘ matter ' catch
(essentially U.S. EPA Reference Method 5 procedures) can be found in the summary report for the

following four samples fractions were generated for each sample train: -

‘compliance test program. Following the gravimetric analysis of the impingers for moisture gain, the

Fraction Description - o ‘ s o IR
A . Contents of Impinger Nos. 1 &2 plus applicable distilled deionized water rinses (for HCI

L and NHs) . : . . o . -
B Contents of Impinger No. 3 plus applicable distilled deionized water rinses (for HCI and
- € Contents of Impinger No.4 plus applicable distilled deionized water rinses (for Cl,)
D - Contents of Impinger No. 5 plus applicable distilled deionized water rinses (for Cl,)

F 6r each éaihple train, each of the four fractions were ané.lyzed separately as reqﬁii'e_‘dby the PADEP -
to allow for the calculation of the collection efficiency of the sample train for HCl, Cl, and NH;

collection. The contents of Impinger No. 6 were discarded.

The actual test samples plus field blanks of‘ﬂ;e impinger scrubbing solutions (0.1 N sulfuric acid and
0.1 N sodium hydroxide) were submitted to the subcontract analytical Jaboratory for chloride ion -
analyses using ion chromatographic techniques in accordance with U.S. EPA Reference Method

26A. :

ADVANCED TECHNOLOGY SYSTEMS, f_NC._ .
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Sample Fract1ons A and B and the 0 1 N sulfune acid solut;on ﬁeld blank were also analyzed for
ammonium ion concentration using specific ion electrode a:naly51s techmques

laboratory results showed the following: -

The chlonde ion concentratlons of the ﬁeld blanks were less than the analytlcal .
- detection limit; o

For all three test runs, the HCI colleeuon efﬁc1ency of the sample train was -

- calculated to'be greater than the minimum collection. efficiency specified by the PA

DEP (i.e., the chloride catch of the Sample Fraction B was at most 10 percent of o
the chlonde catch from- Sample Fractlon A plus Sample Fraction B)

For all three test runs, the Cl collect10n efﬁmency of the sample train could not be\ =

- Vcalculated since the ehlonde catch of Sample Fractlons Cand D were less than the.
-~ analytical detection llm1t |

. The ammonium ion concentratlon of the field blank was less than the analytlcal_ '
detection limit; and : '

For all three'test runs, the NH collection efﬁc1ency of the sample tram could not be
calculated since the ammonium catch of Sample Fractions A and B 1 were less than'

or Just sl1ghtly greater than the analytmal detectlon l1m1t

The analyttcal o

Copies of the field data sheets equipment cahbratlon data analytlcal laboratory results and

_ ermssmns calculatlons are mcluded in the append1x

ATS appreciates the opportumty to prov1de U.S. Steel wath process gas testing services.. If you have
any quest10ns regarding this letter report, please call Dr. Robinson Khosah or me at (412) 967 1900

Very truly yOurs,

| :\Wf:“" \./(}f///iw/ /:.o ' i{

John P. Shimshock; Ph.D.
Senior Project Scientist

Approved by:

A ferTitesid

: RobmsonP Khosah, PhD

Vice President
Sc1enee and. Technology D1V1310n

- IPS/ble

.or e~rna1l me at the followmg address Jsh1mshock@atsengmeers com,

ADVANCED TECHNOLOGY SYSTEMS, INC." -



HYDROCHLORIC ACID, CHLORINE GAS AND AMMONIA GAS ENIISSIONS DATA

Test Date

Emissions D 8
Hydrochloric Acid (HCT)
Concentration - .
Mass Emission Rate

Chlorine Gas (Cl,)

. Concentration

Mass Emis';sion Rate‘

Ammonia Gas (NH 3)
Concentratlon
Mass Emission Rate

Volumetric Flow Rate

‘Temperature . .
Moisture Content

Test Times.

Sampling Time *'
Sample Volume **
Isokmetlc Variation **%

- S STEEL CLAIRTON WORKS
- CLAIRTON, PENNSYLVANIA

TABLE 1

NO 2 BATTERY COM:BUSTION STACK

MAY31 ZOOOANDJUNEI 2000 -

e

. (mgdsem)
(b/tr)

 (mgldscm)
(b/br) . -

(acfm)

. (scfin)
“(dscfm)
: (°F)

N ON

(EDT)

(minutes) -

(dscfy
).

(mg/dscm) '
' "(Ib/hr)

- 5/31/00°

8.74E+00.
©1.33E+00°

< 14301 -
- 218B02 - -

< 2.06E02
% 3.13B-03

8.93E+04

-4.68E+04
 4.06E+04
535
13

- 0820 to 1026

120
72121
99.3

137

5/31/060

1T.OSE+01" -

1.58E+00

1.38E-01°

2.01E-02 - .

1.95E-02 -

< 2.84E-03.

8.62E+04

“#51E+04 -

3.89E+04 -
535

"1045.t0 1258
C1200
70121
11008

R_un_i

- 6/1/00

8L77E+QO

- 1.22E+00 -

1.67E-01
- 2.32E-02

" 178E-02
247B-03

‘8.31E+04
. 4.32B+04
3.71E+04

540

140

1310 t0-1518

120~

- 67.737
102.1

9.44E+00.
1.38E+00

< 1.49E-01

< 217B02

< 1.93B-02
< 2.81E-03

- 8.62E+04

"4.50F+04,
3.89B+04
537
13.6

mg / dscin = milligrams per dry standard cubic meter
*: Minimum required sampling time is 2 hours (120 minutes)
*#: Minimum required sample volume is 50 dsef:

*4%: Acceptable range of values 18 90 O% <= Isokmetlc Variation <= 110 O%

00-062: U. 8. Steel Claitton Works No. 2 Stack M_ethod 26A-Table 1.

ADVANGED TECHNOLOGY SYSTEMS, INC.



u.s. STEEL CLAIRTON WORKS
CLAIRTON PENNSYLVANIA

Hydrochlorlc Ac:d Chlorme Gas and

| .Ammoma Gas Emissions Testing Conducted at

No. 2 Battery Combustlon Stack S
-on May 31, 2000 and June 1, 2000 o

'Séptemhéf ‘zojo‘o R
- dAPPENIDI'x._"- L

Field Data Sheets Equment Callbratlon Data
Analytical Laboratory Results and Emlsswns
Calculatlons |

- ADVANCED TECHNOLOGY SYSTEMS, NC.~ -
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APEX GLASS NOZZLE CALIBRATION DATA SHEET Printed: 05/17/00
Nozzle Size {inches) Calibrated
No. Avg. A B C. By Date

1 " 0.125 0.125 0.125 0.125 |KA 03-12-96

2 0.156 0.156 0.156 0.156 |KA 03-12-96 _

3 0.156 0.156 0.156 0.156 {KA 09-04-96
44 0.156 0.156 0.156 0.156 |KA 09-04-96
11 0.180 0.180 0.130 0.180 {KA 07-20-98
.5 0.190 0.190 0.150 0.190 KA 05/01/00
27 0.190 0.190 " 0.190 0.190 {KA 05/01/00
28 0.190 0.190 0.190 0.190 |Ka 05/01/60
29 0.190 0.190 0.190 0.190 [KA 05/01/00
31 0.190 0.190 0.190 0.190[KA 05-19-99

. 4 0.219 0.219 0.219 0.219 [KA 05/15/00

0219 0.219 0.219 0219 [KA 05/15/00 _

-7 0.219 0219 0.219 0219 {KA 05/15/00
15 0.219 0219 - 0.219 0219 |Ka 05/15/00
42 0.219 0.219 0219 0.219 |[KA 01/05/00
40 0.220 0.220 0.220 0.220 [KA - 05-19-99
10 0.225 0.225 0.225 0.225 |KA 05-19-99
8 0.240 0.240 0.240 0.240 KA 01/05/00

9 0.240 0.240 0.240 0.240 {KA 01/05/00
41 0.240 0.240 0.240 0.240 jKA 01/05/00
50 0.260 0.260 0.260 0.260 |KA 05-19-99
51 0.260 0.260 0.260 0260 [KA 01/05/00
12 0.281 0.281 0.281 0.280 KA 07-18-97
13 0.281 0.281 0.281 0.281 |KA 10-20-98
14 - 0281 0.281 0.280 | 0.281 |KA 03:12-97
16 0.290 0.290 0.290 0.290 {KA 07-24-96
17 0.290 0.290 0.290 | 0.290 |KaA 03-10-98
18 0.290 0.290 0.290 0.290 [Ka 07-05-96
45 0.290 0.29¢ 0.290 0.290 {KA 01/05/00
20 0.310 0310 0.310 0310 |KA 03-10-98
33 0310 0.310 0.310 0.310 |KA 04-14-08
35 0.320 0.320 0.320 0.320 [KA 01/05/00
21 0.344 0.344 0.344 0.344 KA 05/01/00
22 0.344 0.344 0.344 0344 |KA _l05/01/00
23 0.347 0.347 0.347 0.347 {KA 03-10-98
24 0.375 0.375 0.375 0.375 |KA 02/18/00
25 . 0.375 0.375 0375 . 0375 |KA 03-12-96
26 0.406 0.406 0.406 0.406 |KA 04-19-96
30 0.406 0.406 0.406 0.406 JKA 07-20-98
47 0.415 0.415 0.415 0.415 [KA ° 11-25-96
34 0.425 10.425 0425 0.424 KA 06-10-97°
55 0.425 0.425 0.425 0.424 |KA 01/05/00
52 0.440 - 0.440 0.440 0.440 [KA 05/01/00




lneaier WA~ -

o

#=_ L
[ . \ ;

= [ — ¥oal=clee
. D '

Btz | :
3 \ 3! i

8-z ' —_— I = Je

g- [ro00 ”

. o-o1"
= i B=5_U.1250'(B’TRN\( Fa

i
Y= 0‘017‘ —
V=0 LRI (ow Taw x F:
. o
W= 0'48’0 wao" :

) g
Les 1, @ 08 | o sasr L

ey , "
2.10 0, < <2.00 8, D=0 376" s

L
R e

E' . .msﬂmm' CED
i —r—

r—yr—-r A
H

Peurne oo

‘i,

e 1 TOT URL

YR L ATE YN




- TS 3 W 2 y )
SR 3 NN R N N % ; 2 o i =
TR SR R RN e N N AN

RN : Y Ry, ‘ 2 X ..%9..4%”.‘_\\\ N ) &/.a..-a_n....mv\
3 G e ey

&
. ey > ! s : ¢ o

b »
: o,

sy

gk £ .m““ r

-

o glge-logeelL T T
L00LL X1 ‘uoisnoy - UBULIBURY 66

ou] 03 204 [Xey) Aq UOHRIqIED’

IR

T86/C1 ;0 20UBI0faI1 “I§ "N O 03 9]qea0Bax) S 1],
s v ISig g IOE Of WOIAAWN: 4 e
“10A01d [[3q B Y11M PAJRIQI[ED U SBY |

ST ORI 4T Cou [RLRs
HSAL Ay NYDIEANY 07 -y | 00

E RO I

ter
LN

- e

.
[F )

+
vy

.

RAERES
YERs
PN

B R Y

.
hY

LY

s L

(s

3
.

AR AN RV

e oy

T
-

AN AN . RN
AN . : 2 RPN N
n\ s ey g . 3 - B - - ERONW SN [l 8 N
/RN - R AR SAONTNN
AN . R S A RSN

Y
N

%
o

.

2
"\\\\\"1“.'.."’.'

H.“W o 3 2 ‘ 2 : Ahirvs. ! - ORR A4 A
1, &g D SR Z . k ; - 2 AL A 4N T
A SN N N N N . G _ o
~\$\%9 v[} &9336@. "G, 5 A AL 7 iy / T FeLY A e
% x % 2 -~ & % ; N BT PRk SN, S




= 1 ;- I I

DRY GAS METER CALIBRATION DATA SHEET

CONTROL BOX NO. - _Apey *-4‘ CHECK PRE-TEST —
CALIBRATION DATE o i e ONE: POST-TEST R
BAROMETRIC PRESSURE (in. Hg) 291D " CALIBRATION OFFICER e
WET TEST METER DRY GAS METER
Gas Elapsed |Meter Gas © |Inlet Qutlet Crifice
Volume Time Temp. Volume Temp. Temp. Diff. Pres. Vacuum .
RUN NO. [V (cf) (min) _{Tw(°F) _|Vd(dch (Ti(°F) _ {To (°F) __|AH (in. H20) (in. H20)
1 START |Q20p 0 R ARt [ D) B &
MIDWAY |* ; el | T e
STOP 323 4 F i
DELTA * | 5. B [9.33
2 . [START @ poth oY
MIDWAY g2
STOP N N
DELTA* | 570F 166C | SeBs |
3 START [.g&D 0 i o
,;;..7-__ —
STOP |5 ophid 236 (4
DELTA * | 5. p YYD 5. @@@Z
Dry Gas START atv oy 3, 13 .
Meter Leak [STOP [, 358 337 W | L
Check DELTA * | 3, 238 ® 377 R
{DELTA V'w (cf) - DELTA Vd (de)} / 10 (min) = D FET/ cpm ~ <=002cfm
*: Express final elapsed time in dectmal format
Differential Pressure Gauges (check one): / Inclined Manometers " Magnehelic Gauges
Run #1 Run #2 Run #3 Avg.
BP (in. Hg) 29.10 29.10 2910  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 = Yw * BP * [(Ti+460+To+4601/2]
Ti (°F) 88 92 93 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



M SR R

DRY GAS METER CALIBRATION DATA SHEET

CONTROL BOX NO. Ao~ 4 CHECK  PRE-TEST |
CALIBRATION DATE \BE—[Fp © ONE:  POST-TEST - T
BAROMETRIC PRESSURE (in. Hg) 29.29 . CALIBRATION OFFICER ey
WET TEST METER DRY GAS METER.
Gas Elapsed |Meter Gas Inlet Qutlet Orifice .
Volume Time Temp. Volume Temp. Temp. Diff, Pres. Vacuum
RUN NO. Vi (cf) (min)  {Tw(°F) |Vd(dcf) Ti(°F) _ |To(°F) _ |AH (in. H20)|(in. H20)
1 ISTART _ | @x s 0 | oA 43D (-3 | B
MIDWAY |~ 7000« 73 | e L9 7 S
SToP |45 e (8@l | o kb 2 R
DELTA * |5  {B.LP 4993 | P T e
2 _ |sTaRT _|#pr 0 B L ' S S
MIDWAY| L P e G4 s I B
S . . s . IR B
DELTA* |5.8@ 2 |B. (B L A4ATF | B R B
3 START 0 N i aval b L eZ S
- |MIDwAY|[* e 3w NG [ FF e
STOP | s |85 e 43 R R
DELTA* | 5. 220 |G D N ra N s
DryGas  |START [PBs928 ° 0 ) B S
Meter Leak {STOP B 33F 10:00 d A
|Check DELTA* | 48 10.0
{DELTA Vw (cf)- DELTA Vd (def)} / 10 (min) = 6 @P74 cfm <=0.02 cfm
*: Express final elapsed time in decirﬁal format
Differential Pressure Gauges (check one): - Inclined Manometers Magnehelic Gauges
Run #1 Run #2 " Run #3 Avg,
BP (in. Hg) : 29.29 29.29 2929  AH@ = 0.0317* AH * [(Tw+460) * Time}*2
Time (min) 8.10 8.10 8.08 BP * (To + 460) * (Vw)"2
Tw (°F) 73 73 73
Vw (cf) 5.000 5.000 5.000 Y = Vw * BP * [(Ti+460+To+460)/2]
Ti (°F) 91 94 96 Vi * [BP+(AH/13.6)] * (Tw+460)
To (°F) 77 73 79
AH (in. H2O) 1.30 1.30 1.30
Vm (def) 4.983 4997 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 H & Environmental Laboratory
Monroevilie, PA 15146 ’

412 825 2400

Fax: 412 825 2407

UEC  ppepven M0

USX Engingers - : -
& Consultants, Inc. e

June 20, 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 5, 2000. Should you have any questionsg regardlng this report,
please contact us. An inveice will be issued shortly. -

These results are submitted persuant to USX Engineers & Consulfants, 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

CHLORIDE EPA 26A

We apprec1ate the opportunity to be of service and look forward to our continued
assistance to you.

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

Sincerely,

Scthan U %«%{Mr/

Stephanie A. Guilyard, @{IT Project Manager

Enclosures

A subsidiary of USX Corporation

USX



APEX GLASS NOZZLE CALIBRATION DATA SHEET Printed: 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
37 0.490 0.490 0.490 [KA 07-05-96
38 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




. 4000 Tech Center Drive IH & Envi
Monroeville, PA 15146 nvironmental Laboratory

412 825 2400

Fax: 412 825 2407

UEC | .mmgﬁ :"‘7”1?3‘1"'[-}93-.

USX Engineers -
& Consultants, Inc.
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June 20, 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 5, 2000. Should you have any questions regarding this report
please contact us. An invoice will be issued shortly. ’

Pl

- 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 derived with the following methods.

ANALYTE METHOD

CHLORIDE ' 7 EPA 26A

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 report date.

Sincerely,

S}"Mﬁm ( ?@wa/

Stephanie A. Guilyard, EFIT Project Manager

Enclosures

A subsidiary of USX Corparation

. UsX
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4000 Tech Center Drive IH & Environmental Laboratory
Monroeville, PA 15146 :

412825 2400

Fax: 412 825 2407

UEC

tJSX Engineers
& Consuitants, Inc.

June 20, 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
Labocratories on June 5,.2000. Should you have any guestions regarding this report,
please contact us. An invoice will be igssued 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 ihterpreted. .

B

The results were derived with the following methods.

ANALYTE METHOD
AMMONTUM-WATER EPA 350.2 (MOD)
CHLORIDE . : : 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 report date.

. Sincerely,

\%MAM/(E‘ d yf/ﬂ:&&/ﬁ/a[/

Stephanie A. Guilyard, ﬁIT, Project Manager

Enclosures

A subsidiary of USX Corporation

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

NO. 2 BATTERY COMBUSTION STACK
MAY 31,2000 AND JUNE 1, 2000

U.S. EPA REFERENCE METHOD 26A SAMPLING
CALCULATION OF THE IMPINGER COLLECTION EFFICIENCIES

Sample

Sample ID Chloride Chloride |Collection
Test (CLR-#2BS- Conc. [Volume Catch  |Efficiency
No. M26A-) Sample Type {mg /L) |(mL) (mg) (%)
1 1A 0.1 N H2S04 - Impingers 1 &2 | 39 445.4 17.37 {100.0
1B 0.1 N H2504 - Impinger 3 - 2.0 1432  [< 0.29
1C 0.1 N NaOH - Impinger 4 . 2.0 146.2 < 0.29 NA
1D 0.1 N NaOH - Impinger 5 2.0 1529 |< 0.31
2 2A 0.1 N H2SO4 - Impingers 1 & 2 | 48 410.6 1971 (938
2B 0.1 N H2S04 - Impinger 3 9.3 130.6 1.21
2C 0.1 N NaOH - Impinger 4 2.0 137.1 . |< 0.27 NA
2D 0.1 N NaOH - Impinger 5 2.0 135.0 < 0.27
3 3A 0.1 N H2804 - Impiﬁgers 1&2 | 44 371.7 16.35 1100.0
- 3B 0.1 N H2S04 - Impinger 3 2.0 180.9 |[< 0.36
-3C 0.1 N NaOH - Impinger 4 2.0 160.2  |< 032 NA
3D 0.1 N NaOH - Impmger 5. 2.0 1535 |< 031
Blank Blank 0.1 N H2S04 2.0
Blank Blank 0.1 N NaOH 2.0
0.1 N H2804 - o
Collection Eff. = 100 * {1 - [XB Chloride Catch (mg) / XA Chloride Catch (mg)] }
(%) where X=1,2o0r3
0.1 NN
Collection Eff. = 100 * {1 - [XD Chloride Catch (mg) / XC Chloride Catch (mg)] }
(%) where X=1,20r3 A

For chloride concentrations less than the analytical detection limit (< 2.0) -—>

Chloride catch =0



U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA

NO. 2 BATTERY COMBUSTION STACK

MAY 31, 2000 AND JUNE 1, 2000

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

Sample ID | Ammonium |Sample Ammonium |Collection
Test (CLR-#2BS- 1 Cone. Volume Catch Efficiency
No. M26A-) Sample Type (mg/L) (mL) (mg) (%)
\
I 1A 0.1 NH2S04 - Impingers 1 & 2 |< 0.1 4454 < 0.04 NA
IB ' 0.1 N H2504 - Tmpinger 3 < 01 1432  [< 0.01
2 2A 0.1 NH2S04 - Impingers 1 &2 [< 0.1 410.6 < 0.04 NA
2B 0.1 N H2S04 - Impinger 3 < 01 130.6 |< 0.01
3 3A 0.1 N H2804 - Impingers 1 &2 [< 0.1 3717 [< 0.04 NA
3B 0.1 N H2504 - Impinger 3 0.2 180.9 0.04
Blank Blank 0.1 N H2S804 , <01
0.1 N H2S04 ‘ _
Collection Eff. = 100 * {1 - [XB Ammonium Catch (mg) / XA Ammonium Catch (mg)] }
(%) where X=1,2 or 3 '

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: 5/31/00
' TEST SITE: NO. 2 BATTERY COMBUSTION STACK TEST NO.: CLR- #2BS-M26A-1
B Input Parameters (excluding analytical data
"" A. Barometric Pressure (in. Hg) 29.62
. B. Process Gas Static Pressure (in. H20) . -1.30
' c, Pitot Tube Coefficient 0.84
. D. Dry Gas Meter Calibration Factor L 1.0023
. : »»y» 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 ) Q
. H Nozzle Diameter {in.) 0.440
: 1. Average AP (in. H20) = [(AP™).5)avg]"2 - for flows . 0.07
s J. Average AP (in. H20) = [(AP"0.5)avg]"2 - for isokinetic 0.07
K. Average AH (in, H20) variation 1.32
. L. Average Process Gas Temperature (°F) 335
M. Average Dry Gas Meter Temperature (°F) &3
N. - Dry Gas Composition (should total to 100%)
B Carbon Dioxide (%) 3.5
. \ Cxygen (%) 12.0
i Nitrogen (%) 84.5
_ Carbon Monoxide (%) 0.0
' Hydrogen (%) ] 0.0
Methane (%) - 0.0
Ethane (%) ‘ ‘ 0.0
Argon (%) ) 0.0
Q. Sample Time (min) 120
P. Total H20 Mass Collected in Impingers (g} 231.0
7 Q. Metered Gas Volume (def)- : 74.505
. leu]at rameters (excluding analytical data ' 5
R. Absolute Process Gas Pressure (in. Hg) ‘ 20.52 [A+(B/13.6)]
S. Absolute Meter Pressure {in. Hg) ' 20.72 [A+(K/13.6)]
o T. Duct Area (ft.*2) ‘ 7.09E+01 [Pi*E*/(4*144) or F*G/144]
. U. Nozzle Area (ft."2) ‘ - [.06E-03 [Pi*H*(4%144)}
V. Average Absolute Process Gas Temperature (R) ’ 995 [L+460]
W. Average Absolute Dry Gas Meter Temperature (R) . 343 [M+460] ‘
X. Dry Gas Volume Sampled (dscf) ‘ 72121 [Q*D*(528/W)*(5/29.92)]
. Y. H20 Vapor Condensed (scf) . 10.892 [P*0.04715] :
Z Calculated Percent H20O in Gag Stream (%) ‘ 13.1 TI00*¥YAX+Y)] ‘
AA. Theoretical Maximum Percent H20 in Gas Stream (%) - #N/A [100*Saturated Water Vapor -
. _ {empirical equation derived from EPA QA Handbeok Vol. II1, §3.3.6, T6.1A) . Pressure / Stack Pressure]
BE. Actual Percent H20 in Gas Stream (%) 13.1 [Calculated %H20 <= Theoretical
CC. Process Gas Molecular Weight: Max. %H20]
. Gas % Volume / 100 * 9 * Mol, Weight - =Wt./Mol
. 0ol 0.131 | 18] _ 2362
co2 0.035 0.869 44 1.338
Q2 0.120 0.869 32 3.336
N2 0.845 0.869 28 20.556
CO 0.000 0.869 28 0.000
H2 0.000 0.869 ‘ 2 0.000
CH4 0.000 0.869 16 0.000
C2H6 0.000 0.869 30 0.000
E Ar 0.000 0.869 40 0.000
Process Gas Molecular Weight (1b/1b-mof) : 27.59
DD. Average Process Gas Velocity (ft/sec) . 2.10E+01 [85.49*C*[(I*VY(R*CC)]"0.5]
EE. Process Gas Volumetric Flow Rate (acfin) 8.93E+04 [DD*T*50]
FF. Process Gas Volumetric Flow Rate (scfin) 4.68E+04 [EE*(528/V)*(R/29.92)]
GG. Process Gas Volumetric Flow Rate (dscfim) 4.,06E-+04 [FF*(1-(BB/100))]
HH. Isokinetic Variation (%) 99.3 [100*V*{(0.002669*P}+(Q*D*S/W)}]/
Pariiculate Matter Results (corrected for blank) _
I Filter Weight (g) ' 0.0033
NAN Front-Half Residue Weight (g) 0.0036
KX. Back-Half H20-Condensibles Weight (z) ) 0.0000 )
LL. Total Weight (g} . 0.0069 [II+IJ+KX]
NN, Concentration (gr/dscf) : “0.0015 [(7000/454)*LL/X]

00. Mass Flow Rate (Ib/hr) 5.14E-01 [NN*GG*60/7000]




PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

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

TEST SITE: NO. 2 BATTERY COMBUSTION STACK

Hydrochloric Acid ed for hl

- PP. Total Catch {mg)
QQ. Concentration (mg/dscm)
RR. Mass Flow Rate (Ib/hr)
Chlorine Gas Acid (corrected for blank)
8s. Total Catch (mg) '
TT. Concentration {mg/dscm)
uu. Mass Flow Rate {Ib/hr)

mmoni cid {co for bl

VV. Total Catch (mg)
WW. Concentration (mg/dscm)

XX Mass Flow Rate (ib/hr)

17.86

8.74E+00

1.33E+00

0.29

1.43E-01

2,18E-02

0.04

2.06E-02

3.13E-03

TEST DATE: 5/31/00
TESTNO.: CLR- _ #2BS-MIGA-i
[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)



PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

CLIENT: U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA TEST DATE: 5/31/00
TEST SITE: NO. 2 BATTERY COMBUSTION STACK TEST NO.: CLR- #IBS-MIEAA
Tnput Parameters (excluding analytical dat
A, Rarometric Pressure (in, Hg) 29.62
B. Process Gas Static Pressure (in. F20) -1.30
C. ~ Pitot Tube Coefficient 0.84
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 0.07
I Average AP (in. H20) = [(AP*0.5)avg]"2 - for isokinetic 0.07
K. Average AH (in. H20) variation 1.29
L. Average Process Gas Temperature (°F) 335
M. Average Dry Gas Meter Temperature (°F) 92
N. Dry Gas Compositien (should total to 100%)
Carbon Dioxide (%) 3.5
\ Oxygen (%) ’ 12.0
Nitrogen (%) 84.5
Carbon Monoxide (%) 0.0
Hydrogen (%) 0.0
Methane (%) 0.0
Ethane (%) 0.0
Arpon (%) 0.0
O. Sample Time (min) ) - 120
P. Total H20 Mass Collected in Impingers (g) 236.9
Q. Metered Gas Volume (def) 73.645
Calculated meters (excluding analytical data : ;
R. Absclute Process Gas Pressure {in. Hg) 29.52° [A+(B/13.6)]
3. Absolate Meter Pressure (in. Hg) 29.71 [A+XK/13.6)]
T. Duct Area (ft.2) 7.00E+01 [PI*E¥(4*144) or F*G/144]
. Nozzle Area (ft."2) L.OGE-03 " [Pi*H¥/(4*144)]
V. Average Absolute Process Gas Temperature (R) 995 [L+460G]
w. Average Absolute Dry Gas Meter Temperature (R) 552 [M+460]
X. Dry Gas Volume Sampled (dscf) 70,121 [Q*D*(528/W)*(5/29.92)]
Y. H20 Vapor Condensed (scf) - 11.170 [P*0.04715]
Z. Calculated Percent H20 in Gas Stream (%) 13.7 [100%Y/(X+Y)]
AA. Theoretical Maximum Peréent H20 in Gas Stream (%) #NIA [100*Saturated Water Vapor
(empirical equation derived from EPA QA Handbook Vol. ITI, $3.3.6, T6.1A) Pressure / Stack Pressure}
BB. Actual Percent H20O in Gas Stream (%) 13.7 [Calculated %H20 <= Theoretical
- CC. Process Gas Molecular Weight Max, %H20]
- Gas % Volume /100§ * (1 - %H20/100) * Mol Weight = Wit./Mol
H20 0.137 18 2473
coz2 . 0.033 0.863 44 1.328
02 0.120 0.863 32 3.312
N2 0.845 0.863 28 20.409
Cco 0.000 0.863 28 0.000
H2 0.000 0.863 2 0.000
CH4 0.000 0.863 16 0.000
C2H6 0.00G 0.863 30 0.000
Ar 0.000 0.863 40 0.000
Process Gas Molecular Weight (Ib/lb-mol) ’ 27.52
DD. Average Process Gas Velocity (ft/sec) 2.03E+01 [85.49*C*[(I*VY/(R*CC)}"0.5]
EE. Process Gas Volumetric Flow Rate (acfim} 8.62E+04 [DD*T*60]
FF. Process Gas Volumetric Flow Rate (scfm) 4.51E+04 [EE*(528/V)y*{R/29.92)]
GG. Process Gas Volumetric Flow Rate (dscfim) 3.89E+04 [FE*(1-(BB/100))]
HIH. Isokinetic Variation (%) 100.8 [100*V*{(0.002669*P)+(Q*D*S/W)}]/
articujate Matter Results (corr for blank
iL Filter Weight (g} 0.0041
1T, Front-Half Residue Weight (g} 0.0026
C KK Back-Half H20-Condensibles Weight (g) $.0000
LL. Total Weight (g) ' 0.0067 [I+II+KK]
NN. Concentration (gr/dscf} 0.0015 [(7000/454)*LL/X]
00. Mass Flow Rate {Ib/hr} 4.91E-01 [NN*GG*60/7000}



PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

CLIENT: U.8. STEEL CLAIRTON WORKS - CLAIRTON, PA

TEST SITE: NO.2 BATTERY COMBUSTION STACK

Hydrochloric Acid (corrected for blank)

PP. Total Catch (mg}

QQ. Concentration (mg/dscm)
RR. Mass Flow Rate (Ib/hr)
Chlorine Gas Acid {corrected for blank)

- 8. Total Catch (mg)

T TT. Concentration (mg/dscm)
uu. Mass Flow Rate (Ib/hr)
Ammonia Gas Acid (corrgcted for blank)
VV.. Total Catch (mg)

WW. Concentration (mg/dscm)
XX. Mass Flow Rate (Ib/hr)

21.51

1.08E+01

1.58E+00

0.27

1,.38E-01

2.01E-02

0.04

1.95E-02

2.84E-03

TEST DATE: 5/31/00
TEST NO.: CLR- #2BS-M26A-3
[PP/(X*0.02832)]

[QQ*0.02832*GG*60/454000]

[SSAX*0.02832)]
FIT*0.02832*GG*60/454000]

[VV/(X*0.02832)]

[WW*0.02832*GG*60/454000]



PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING
CLIENT: U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA
TEST SITE: NO. 2 BATTERY COMBUSTION STACK

TEST DATE:
TESTNO.: CLR-

6/1/00
o 2BSMI6A3

Input Parameters (excluding analvtical data _
A, Barometric Pressure (in. Hg) . - 29.51
B. Process Gas Static Pressure (in. H20) . T30
C. Pitot Tube Coefficient ] 0.84
D. Dry Gas Meter Calibratien 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 rectanguiar duct ) 0
. 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 .06
K. Average AH (in. H20) variation 1.17
I. Average Process Gas Temperature (°F) . . 540
M. Average Dry Gas Meter Temperature (°F) 98
N. Dry Gas Composition (should total to 100%)
: Carbon Dioxide (%) ' ‘ 3.5
\ Oxygen (%) 13.0
: Nitrogen (%) 83.5
Carbon Monoxide (%) 0.0
Hydrogen (%) 0.0
Methane (%0} 0.0
Ethane (%) 0.0
Argon (%} 0.0
0. Sample Time {min)’ E 120 -
P. Total H20 Mass Collected in Impingers (g) 233.8
Q. Metered Gas Volume (def) 72.203
ted Parameters (excluding anatytical data) )
R. Absolute Process Gas Pressure (in. Hg) 29.41 [A+(B/13.6)]
S. Absolute Meter Pressure (in. Hg) 20.60 [A+HK/13.6)]
T. Duct Area (ft.*2) 7.09E+01 [Pi*E?/(4*144) or F*G/144]
U. Nozzle Area (ft."2) - 1.06E-03 [Pi*H¥(4*144)]
V. Average Absolute Process Gas Temperature (R) 1000 [L+460]
Ww. Average Absolute Dry Gas Meter Temperature (R) 558 [M+460]
X. Dry Gas Volurne Sampled (dscf) 67.737 [Q*D*(528/W)*{5/29.92)]
Y. H20 Vapor Condensed (scf) 11.024 . [P*0.04715]
Z. Calculated Percent H20 in Gas Stream (%) 14.0 [100*Y/(X+Y)]
AA, Theoretical Maximum Percent H20 in Gas Stream (%) #N/A [100*Saturated Water Vapor
(empirical equation detived fram EPA QA Handbook Vol. I1I, 53.3.6, T6.1A) Pressure / Stack Pressure]
BB. Actual Percent H20 in Gas Stream (%) 14.0 [Calculated %H20 <= Theoretical
CC. Process Gas Molecular Weight; "Max. %H20]
Gas| . % Volume/100] . * (I - %H20/100) * Moi. Weight = Wt./Mol
H20 0.140. b 18 2.519
co2 0.035 0.860 44 1.324
02 0.130 0.860 32 3.578
N2 0.835 0.860 28 20.108
CO 0.000 0.860 28 0.000
H2 0.000 0.860 2 0.000
CH4 0.000 0.860 16 0.000
C2H6 0.000 0.860 30 0.000 |
Ar 0.000 0.860 49 0.000
Process Gas Molecular Weight (Ib/lb-meol} ’ 27.53
DD. Average Process Gas Velocity (ft/sec) 1.95E+01 [85.49*C*[(I*VY(R*CC)]"0.5]
EE. Process Gas Volumetric Flow Rate (acfm) 8.31E+04 [DD*T*60]
FF, Process Gas Volumetric Flow Rate (scfm) 4.325+04 [EE*(528/V)*(R/29.92}]
GG. Process Gas Volumetric Flow Rate (dscfm) 3.715+04 [FF*(1-(BB/100))] ]
HH. Isokinetic Variation (%) 102.1 [100%¥V*{(0.002669*P)+(Q*D*S/W)}] /
Particulate Matter Results (cerrected for blank)
11. Filter Weight (g) 0.0051
3. Front-Half Residue Weight (g) 0.0022
KK. Back-Half H20-Condensibles Weight (g) 0.0000
LL. Total Weight (g) - 0.0073 [IHI+KK] -
NN, Concentration (gr/dscf) ~0.0017 [(7000/454)*LL/X]

Mass Flow Rate (Ib/hr) 5.2GE.01 [NN*GG*60/7000]

‘ 00.



PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

CLIENT: 1.8. STEEL CLAIRTON WORKS - CLAIRTON, PA - TEST DATE: ' 6/1/00
TEST SITE: NO. 2 BATTERY COMBUSTION STACK TEST NO.: CLR- RSN EAS
drochloric Acid (correct lank
PP Total Catch {mg) ' C 1682 :
QQ. Coricentration (mg/dscm) : 8.77E+00  [PP/(X*0.02832)]
RR. Mass Flow Rate {Ib/hr) 1.22E+00 [QQ*0.02832*GG*60/454000]
lorine Gas_ Act rrected for k )
SS. Total Catch (mg) < ' 0.32
TT. Concentration (mg/dscm) < 1.67E-01 [SS/(X*0.02832)]
Uuu. Mass Flow Rate (lb/hr) < - 232E-02 [TT*0.02832*GG*60/454000]
mmonia Gas Acid (corrected for blan )
VV. Total Catch (mg) 0.03 .
WW. Concentration (mg/dscm) 1.78E-02 [VV/(X{*0.02832)]
XX Mass Flow Rate (Ib/hr) : 2.47E-03 [WW*0.02832*GG*60/454000]




