839 Alpha Drive

. Pittsburgh, Pennsvivaniz 15238
Telephone (412} 967-1800
FAX {412) 967-1911

ADVANCED TECHNOLOGY SYSTEMS, INC. : Ref. Project No. 00-1 16-P

November 7, 2000

Mr, William C. Graeser ‘
Manager — Environmental and Quality Assurance
U.S. Stee] Clairton Works

- 400 State Street

: ’§ N Clairton, PA 15025 -

RE: LETTER REPORT ~ HYDROCHLORIC ACID, CHLORINE GAS AND AMMONIA
‘ GAS EMISISONS TESTING CONDUCTED AT NO. 19 BATTERY COMBUSTION .
STACK ON SEPTEMBER 20, 2000 , |

Dear Mr, Graeser:

This letter, with attachments, constitutes the report that summarizes the results of the hydrochloric
- acid (HCD), chlorine gas (Cl,) and ammonia gas (NH,) emissions testing conducted at No. 19 Battery
Combustion Stack by Advanced Technology Systems, Inc. (ATS). Three two-hour test runs were -
~conducted on Septermber 20, 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 sumimarized in the attached Table 1. Hydrochloric acid, chlorine gasand -
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 sampling parameters

per minute (scfim), 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 runin
units of dry standard cubic feet (dscf) and the isokinetic variation value for each test run. The

- isokinetic variation value is equial 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. ' S

Hydrochloric acid, chlorine gas and ammonia gas emission testing were performed in dccordance
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 vélocity and volumetric flow rate (i.e., U.S. EPA Reference -
- Methods 1 through 4) can be found in the summary teport 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 after ATS consulted with Ms. Rima Howell of the U.S. EPA; who is the pertinent contact

including exhaust gas flow rates in units of actual cubic feet per minute (acfin), standard cubic feet .
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o 027. 1t 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
53 withdrawn isokinetically from the stack, with particulate matter collected in a glass nozzle, a heated
S glass-lined probe, a heated Teflon-lined flexible probe, and on a heated quartz filter. Vapor phase
hydrochloric acid, chlorlne gas and ammonia gas were collected in a senes of chilled i impingers. The
impinger type and sequence is listed below: :

Impinger Type - Contents

No.
: Y L Modified: Greenburg-Smlth S0mL 0.1 N sulfuric acid (for HCland NH collectlon)

‘ 2.~ Greenburg-Smith 100 mL 0.1 N sutfuric acid (for HCl & NH, collection)
o - 3. Greenburg-Smith 100 mL 0.1 N sulfuric acid (for HC1 & NH; collection)
4, Modified Greenburg-Smith 100 mL 0.1 N sodium hydroxide (for Cl, collection) -
5 Modified Greenburg-Smith 100 mL 0.1 N sodium hydrox1de (for Cl, collection)

6. Modified Greenburg-Smitll , 200 g Silica Gel

. Agas volume greater than 50 dry standard cub1c feet (dscf) — the minimum gas volume requlred by
vF . 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 minute as requlred by U.s. EPA
- Reference Method 26A. ‘ _

F ollowmg each test run, the sample trains were processed in accordance w1th PA DEP requirements.

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 report for the

compliance test program. Followmg the gravimetric analysis of the i rmpmgers for mo1sture gain, the
' -'followmg four samples fractions were generated for each sample trarn :

L R
s

A Fractlon Descnptlon

A Contents of Impmger Nos 1& 2 plus apphcable d1stllied deronlzed water rinses (for HCl
- .and NH,) , '
B Contents of Impinger No. 3 plus apphcable d1st111ed delomzed water nnses (for HCland
: NH) .
C . Contents of Impmger No. 4 plus apphcable distilled de1omzed water rinses (for CL,)
D Contents of Implnger No. 5 plus apphcable dIStlﬂCd delomzed water rinses (for Cl)

.- For each sample train, each of the four fractions were analyzed separately as requlred bythe PA DEP
- to allow for the calculation of the collection efficiency of the sample frain for HCI, CI and NH, )
- collection. The contents of Impmger No. 6 were discarded:

- The actual test samples plus field blanks of the impinger scrubbrng soiutlons (O 1 N sulfuric acid and
- 0.1'N sodium hydroxide) were submitted to the subcontract analytical Iaboratory for chloride ion
‘analyses using ion chromatographic techniques 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
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- for ammonium ion concentrahon using spec1ﬁc ion electrode analy51s techmques The analyt1cal
laboratory results showed the follomng :

l . The chlonde ion concenirations of the field blanks were less than the analyt1ca1 detectlon 7
limit; ‘ S

. For all three test runs, the HCI collect1on efﬁcwncy of the sample train was calculated tobe
, : greater than the minimum collection- efﬁc1ency specified by the PA DEP (i.e., the chloride _
o catch of the Sample Fraction B was at most 10 percent of the chlonde catch from Sample

- Fraction A plus Sample Fraction B)

. . . For all three test runs, the Cl collect1on efﬁc1ency of the sample tram could not be calculated : )
i " since the chloride - catches of Sample Fract1ons C and D Were less than 'the analytlcal ‘
‘détection hm1t ' : .

. The arnmonium ion concentrat1on of the ﬁeld blank was less than the analytical detect1on
- limit; and ' o ~
¢ - For all three test runs the NH, collection efficiency of the sample train was calculated to be

greater t than the minimum collect1on efficiency specified by the PA DEP (i.e., theammonium |
catch of the Sample Fraction B was at most 10 percent of the ammonium catch from Sample ~
Fraction A plus Sample Fraction. B) : -

Coples of the field data sheets, equ1pment cahbrauon data analyt1ca1 laboratory results and
emissions calculat1ons are 1ncluded in the appendlx :

ATS appreciates the opportumty to prov1de US. Steel with process gas testmg serv1ces Ifyou have ,
o any questions regarding this letter report, please call Dr. Robmson Khosah or me at (412) 967 = 1900
g or e-ma11 me at the. followmg address Jshtmshock@atsenglneers com.

Very truly yours

N Joth Shimshock, Ph. D.'
Senio'r‘Proj‘ect Scientist

: Approved by

VRobmsonP Khosah PhD o
“Vice President .

- Science- -and Technology DiVi'siorl .
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U.S. STEEL CLAIRTON WORKS
CLAIRTON, PENNSYLVANIA

TABLE ‘1
NO. 19 BATTERY COMBUSTION STACK

HYDROCHLORIC ACID, CHLORINE GAS AND ANMMONIA GAS EMISSIONS DATA,
SEPTEMBER 20, 2000

- Hydrochloric Acid (HCI) : ' . ‘ S : : .
Concentration , . (mg/dscm) - 9.52E+00 . 101B+01 - 942E+00 . 9.68E+00
Mass Emission Rate N ¢ 1Y ' I 2.09E+00 - 243EH00 . 2.36E+00 - 2.29E+00
Chlorine Gas (Cl,) ‘ : S . , _ . -
" Concentration - o © (mg/dsem) < 2,01B-01 < 1.24E-01 - < 9.70E-02 < 141E-01
Mass Emission Rate. : (Ib/fir) < 442E-02 < 298E«02 ~ <'243E-02 . < 3.28E-02
.Ammonia Gas (NH ;) - o o , : S :
' Concentration .. (mg/dscm) . . 3.14E-01 - 3.64E-02 . 2.09E-01 1.86E-01
e~ MassFEmission Rate : (Ib/hr) 6.90E-02 - . 877E-03 5.24B-02  434B:02
Volumetric Flow Rate © (acfm) - 1.32E+05  L46E+05 . 1.53E+05 1.44E+05°
' L ' (scfm) . 6.93E+04 C7.62E+04 o0 791E+04 7.49E+04
N (dsefm) =~ S.87E+04 - . 6.44F+04 ~ 6.70E-+04 6.34E-+04
- Temperature ‘ SR P . 525 529 . 535 : 530
Moisture Content . ) . 152 155 153 - - 153
Test Times . = = - o (EDT) - - - 0731100950 1013101222 1245101453 .
Sampling Time - PM * - (mimites) 2o - 120 . 120
Sample Volume - PM **’ L {dseBh - 68513 . - 77.348 L 84.198

IsokmetlcVanatlon PM ok e 91.7 - © 944 _ 988

- mg / dsem = milligrams per dry standard CllblC meter
*: “Minimum required sampling time is 2 hours (120 mmutes}
- Minimum required sample volumé is 50 dscf
it Acceptable range of values is 90 0% = Isokinetic Varlatlon <= 110 0% .

" ADVANGED TECHNOLOGY.SYSTEMS, INC. *




4 U. S STEEL CLAIRTON WORKS
SO CLAIRTON PENNSYLVANIA

| Hydrochlonc Ac:d Chlorme Gas and

I -‘AAmmonla Gas Emlssmns Testing Conducted at
o ~ No. 19 Battery Combustion Stack
i . onSeptember 20, 2000

‘October 2000
; _'.APP?ENDVI)‘(' o

A 'F:eld Data Sheets Equment Calibration Data, B
£ S Analytlcal Laboratory Results and Emlssmns |
— | Calculatlons | S

.. ADVANCED TECHNOLOGY SYSTEMS, ING.” .
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APEX GLASS NOZZLE CALIBRATION DATA SHEET Printed: 09/18/00

Nozzle Size (inches) Calibrated

No. Avg, A B C By Date
52 0.440 0.440 0.440 0.440 |KA 05/01/00
19 0.450 0.450 0.450 0.450 |KA 04-14-98
36 0.490 0.490 0.490 0.490 |KA 06-10-97
37 0.490 0.490 0.490 0.490 |KA 07-05-96
38 0.495 0.493 0.495 0.495 |KA 07-05-96
39 0.500 0.500 0.500 0.500 |KA 09/18/00
46 0.625 0.625 0.625 0.625 (KA "|09/18/00
43 0.750 | 0.750 0.750 0.750 |[KA 01/05/00
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DRY GAS METER CALIBRATION DATA SHEET

CONTROL BOX NO. Aoy -4’ : CHECK  PRE-TEST —
CALIBRATION DATE G- ¥~ G ONE:.  POST-TEST T
BAROMETRIC PRESSURE (in. Hg) | 20 (R CALIBRATION OFFICER TPs
WET TEST METER DRY GAS METER
Gas Elapsed [Meter Gas Inlet Outlet Qrifice
Volume -~ Time Temp. Volume Temp. Temp. Diff, Pres. Vacuum .
RUN NO. Vw (cf) (tain.) Tw (°F

Vd (deh) 1Ti (°F) : 1?9("1:) AH (in. H20)|{in, H20)
318382 | L@ | B@

1 START _|DD0® 0

p——
STOP |5 sy (Gted
DELTA* |5 Qop |9.53

323, A1 F
Sl

2 START _|2.Do0 0
' MIDWAY i

STOP
DELTA * | 5200 {68
3 START
MIDWAY . o
sTor__ | Beed 15l 236 (4
DELTA* | 5. ppd [542- & OFH
DryGas  [START |5 0 6, 73
Meter Leak [STOP [ 35%> 10:00 37, 2 : SRR SR ¢
Check DELTA * | 3,298 10.0] R Rt EUE et k
{DELTA Vw (cf) - DELTA Vd (dcD)} /10 (min) = D ZE7/ cfm <= 0.02 cfm
*: Express final elapsed time in decimal format
Differential Pressure 'Gauoes( h : ~ i . i
ges (check one): Inclined Manometers Magnehelic Gauges
Run #] Run #2 Run #3 Avg.
BP (in. Hg) 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) * (Vw12
Tw (°F) 71 STl 71 _
Vw (cf) 5.000 5.000 5.000 Y = Vw * BB * [(Ti=460<To—460)/2
Ti (°F) 8% . 92 95 Vm * [BP+HAH/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 2016 2.005 2.003

Y (Pre-test) - 0.9971 1.0053 1.0044 1.0023




DRY GAS METER CALIBRATION DATA SHEET

-~ CONTROL BOX NO. Apzfc —/71 . CHECK  PRE-TEST
© CALIBRATION DATE NP2 PP ONE: POST-TEST —
BAROMETRIC PRESSURE (in. Hg) 29 2+ .CALIBRATION OFFICER Trs
WET TEST METER DRY GAS METER_
Gas Elapsed |Meter Gas Inlet Qutlet Orifice
. . {Volume . {Time Tetnp, Volume Temp. Temp. Diff. Pres.  |Vacuum
. |[rRUNNO. Vw (cf) {min)  [Tw(°F) |Vd(dc Ti(°F) _{To(°F) |AH (in. H20)|(in. H20)
1 START _|@2@@ S 0 : : /5 I1D. &
f MIDWAY |57 ] - ZEI i S R
STOP |5 e |F:+43 B |
DELTA* |5 w2y |[#F2 .
AP START - ,
7 MIDWAY ©3 i
STOP A
DELTA * 3
3 START *
ry . IMIDWAY|" g3 |75 :
; sToP  [S5.euy | P43
DELTA * | 520 | Z.72-
“  DryGas  |START |p(3¢h 0 F-F 2.4
Meter Leak |STOP  |[b. 32 .00 N
| Check DELTA* |0 F 2 10.0]
{DELTA Vw (cf) - DELTA Vd (dcf)} / 10 (min) = % FFBD cfm <=0.02 cfm
*: Express final elapsed time in decimal format
: Differential Pressure Gauges (check one): ’ : / Inclined Manometers Magnehelic Gauges
Run #] Run #2 Run #3 . Avg,
BP (in. Hg) 29.24 29.24 29.24 AH@ = 0.0317 * AH * [(Tw+460) * Time]"2
Time (min) 7.72 7.72 7.72 BP * (To + 460) * (Vw)*2
Tw (°F) 67 67 67
Vw (cf) 5.000 "5.000 5.000 Y = Yw * BP * [(Ti+460+To+460)/2]
Ti (°F) 83 83 83 Vi * [BPHAH/13.6)] * (Tw-+460)
To (°F) 74 74 75
AH (in, H20) 1.50 1.50 1.50
Vm (def) 5.076 5.073 5.081
Y (Pre-test) 1.0023
AH@ (in. H20) 2,016 2016 2012 2.015
Y (Post-test) 1.0027 1.0033 1.0027 . 10029
AY (%) 0.1%
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v Il o] LINvG Tld O£ 24U0 IH & Environmentat Laboratory
Maonroevilie, PA 15146 fax: 412 825 2407 )

UEC

USX Engingers
& Consultants, Inc.

October 4, 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 September 26, 2000. Should you have any questions regarding this report,
please contact us. An invoice will be igsued shortly.

Thege 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 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,

Qu{)jww Mu_ﬁjﬂ/wl

Stephanie A. Guilyard, IHET, Project Manager

Enclosures

A subsidiary of USX Corporation
USX




TPSICU SSTAISYIO SESTUN ‘UOTIEMICIUT PITIAANS JUSTID uUc peseq sae wiep sunjos »TduRs Io/pue vlex MoTF Ceamri

FEAL + WALTIA - 1 SEAl4 HO STYINIIYH XING - g AHOL - @ “STAEITIAdY JON = ¥/N -3usTTo Aq peasonbsI J0U MOTIEMIOINT - §
¥

HEAL + BELTI4 - £ SAITOS ¥O SGINOIT - & WOLINOW ZOWLS ¢ ¥0 FERL - D WOLINOW SOVLS SIONTS 0 ®AIITd - ¥ ‘uEy3 8881 = > -uRTIa Aq peyrddns J0U UOTIBWIOT = 5 fSLION

“OELOHENYOD ANVEH HEY SEIIWYS  SINFHWOD

] T T T T
1 L 1 L 1
I T ¥ 1 + T
| = T/Pm ot g 1343 00/62/60 * » s loosozse BATYOIED| DE-¥9eW-s56T1-8T0 | 8T85E |
1 L ]
1 1 T 13
| =i I/Bw 97 |o-eg» 00/62/50] ¥ * * 00/02/60 BOINOTHO]  §2-Woen-SE61-uTID|LT8SE]
| ) L 1 1 1 L
L) [ i ) E] T ¥
g T/Bu -z I H [ fts 0o/ez/eo] - x - * 00/0Z/60 HQIH0THO|[ V¥E-v9EW-SEET-¥iD|9T18sE
] ] 1 = 1
1] L) T )
oS T/Bu g I | o-z> 00/62/60 * * * 00/0Z/60 AATHOTHD| CQI-¥9ZM-SH6T-¥I0 | STRSE
L k]
T L}
4 a/Bx gtg | [ A 00/62/60]. . . . 80/0T/60 FAIN0THD|  ST-vseW-sdeT-wId|vTest|
H 2 ] B
T - T 1 g
g F/Bw -z i [ 0 g 00/62/60 . » ¥ 00/0Z/60 qaraomny]  ar-vsgW-sEsT-wid|ET8sE 4
L - 1 s
13 T ) :
kS 1/Bm g | L¥ an/se/60 . s * joosoz/e0 FAIBOTHD | VI-¥9ZW-SEsT-UID|ZTRSE
L t
T N L
- /B gz | | o~z feossz/e0| x| - = foo/Tz/e0) SAIECIHD | HIH-HOYN-¥10 | TregE]
1 | L L L L L 3
13 T T ¥ T ¥ L) 1
g T/E0 042 o z> |as/s2/60 ¥ | = - ae/te/60 SATHOHD AIA-FOSTH-UTD | OEBSE }
I ]
o n T - y 1
# /6w gz o-g> Q0/6g/60 * *® 3 00/0z/60 EUISOTH}] QE-¥9TW-SH6T-¥Io|co8se
| Fl
g t - t
T T/Bm g g o-z> 00/62/60 * % - 00/0Z2/60 . HOTHOTED| De-¥9zW-SH6T-¥ID|808SE
g /6w 0-g | € 0u/sz/60 + * * 00/6Z/60 HATACTHS| a9e-v9EW-S48T-9T0)LossE
il 1
Ed . T
I T/Bu 0 z| | Ly 00/6E/60 x| * +  |oofozsen HATYOTHD|  WE-y9zW-SEs1-wio|soese}
1 1 I 1 J
T T T ¥ 1
! n (ke | (omm) | i
I EIVE | QEIAWYS HLVI HWIL as1anvs | 13
aot % nd &y /61 T/Bd | wag By /Bu T/Bw |SISXTYNY| “HoA ¥IY aHng ATAHYS =EWa | HELATYNY | 4l LNSTTD oan
1 1 i L 1 L I 1 j
¥ 95T% -uIgWON ONIMDVHL
SHYOM NOLYIVIO THIALS Si ' NOIIVDOT JLIS BEZST ¥d ‘OTTTAXRUIRH
8S8E : # "O'd UEWOLSOD
AIed JGIY
0061T-L96-TT¥ @ "ON suoug aatad eydiv g9
AOOYSWIYS Ugop “IW : Ag psisenbay oM roul ‘swsisds ABoTouyoal psousapy
HAOOYSWTYS WOl "W :NOIINEILY dzoo-ad Aswolsnd
ZZeR UOTALATRSIDOY YHIV
1 - HOVE LOPEZ~-STE(ZI¥) X¥WA 00%C-S28(CTP) :IANCHd
§ STIST ¥d ‘SLTTASQIUON
0ooe/€0/01 - HIVA ) = SIFIASHY LISIL 0 IJ0dTA = SATIO IDIURD USSL QOO¥F

S2TI0IRICET] [RIUBUUOITAUT J Hi

DU S3UBR]INSUOD ¥ SISSUTHUT XS0




TTvesLouy yen

TPR30U FETMAISUI0 SSOTUN ‘UoTIeniodur parrddns JusTlo Uo poseq Sie BIwp sumtoa oTdues IO/pUE SIBI MOT3 ‘SWTL
Hdi + ¥ALIIE - I SHJIM ¥0 STYTHELYW XIng - FANL - § -o7qeor(ddy JoM = ¥/N -JUITTO Aq pedsenbax j0u UOTlEAIOFUT = #
HEAL + YALTES ~ £ SCIUOS HO SAINDIT -~ § UOLINOK HOVALS € ¥0 HE0L - D  HOLINOW FOYLS HIDNIS ¥O ¥ELTId - ¥ Tueyl §5397 = >  *3uaTid Aq paryddns jou uoTIEmIoFUl = ¢ * SELON
HﬂWmﬁmE qosfoxg ‘Lrnr ‘paeATing ‘v stweydens

- oy

Q.Q\\“M.\Q\ Huuma ﬁg\h\j@\)% \ b7 S\QC“ Qu% Hnmk.&mm@
@0;&3\\;. k\o)%j? | .

“OELOEYHOD ANVIE BYY SATAWES 7 SINTWNOD

¥ T T i T ] T T T 1
| “ “ “ | “ “ " "
a T/Ew gz f | 0" g> jo0/62/60 » e | +  |[oo/oese0] FEIHOTHD |  az-¥9ZW-SS6T-¥1D|6TRSE
- 1 L H ] 1 i
T 1 1] T T T
| | ] i ) WaTy | (ww) | |
| [ | . |  =wa | aEzawes ZIvd | EWLL  |camawvs | ax
| aoT - s [ md Ba/Bd | op/6d Wad | Ba/Bu /60 | STSATENG| - Ton HIV awna | =wrames | mave | ALXTYHY ar INAITD om0
1 1 L1 ] 1 1 1 1
¥ 9G1% :HIdHON DNINDWEL
' SMUOM NOIMIVID TTHELS SO * NOILLYDOT JLIS 8E€THT ¥d @mWHﬂbhmEHmm
_ 898€ ¢ # 'O"d WAWOLSND
HIed DAiy
0061-L96-2T+ : °“ON SUoUd eaTIg wudiy 6£9
MDOYBWTYS WOL "IW : Ag paasenbsy 3yxopm - TOUI ‘swalsAs ASOTOWDS] PIDURADY
ADOUSWTIYS UUOL “IW  NOYINALLY azeo-ao I IJWOIEND
CZE# UOIIBGTPESIDOY WHIVY
4 - dDYd LOPE-SEB(TTF) XY 00%Z-SE8(TI¥) HNOH4
9%IGT W 'S8T ITASCIUCK
0002/50/01 - HLVd = SIIA5HY LSAL J0 Luoddd = FATIHI I3JUS) YISL 000%

S9TX03'I0qR] IRJUSUUOITAUR % HT

"DUI S3uBlINSUO) ¥ SI91UTHUT XS5N

Bt g

Fht




WA i A T ATV A = o Do) oUW & Ervironmentail Lanoraory
Monroeville, PA 15148 fax: 412 825 2407 :

UEC . gcelvep 10V 0 210

USX Engingers _
& Consultants, Inc. ,

October 9, 2000

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

638 Alpha Drive

RIDC Park

Harmarville, PA 15238

Attached are the analytical result(s) of the analysis on sample(s) submitted to the UEC
Labhoratories on September 26, 2000. Should you have any gquestions regarding this report,
please contact us. An invoice will be issued shortly.

These results are submitted persuant to USX Engineers & Consultants, Tnc.'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 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,

Stohanc (Al bugnd

Stephanie A. Guilyard,(}HIT,‘Project Manager

Enclosures

A subsidiary of USX Corporation
USX
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PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

9/20/00

CLIENT:  U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA TEST DATE:
TEST SITE: NO. 19 BATTERY COMBUSTION STACK TEST NO.: CLR- #19BS-M26A-1
eter: udin ical dat:
A Barometric Pressure (in, Hg) 29.32
B. Process Gas Static Pressure (in. H20) -1.40
C. Pitot Tube Coefficient 0.84
D. Dry Gas Meter Calibration Factor 1.0023
»»» Is the Duct Round {Y/N)? Y
E. Duct Diameter (in.) - for round duct 192
F. Duct Width (in.} - for rectangular duct 0
G. Duct Depth (in.) - for rectangular duct 0
H. Nozzle Diameter (in.) 0.625
L Average AP (in. H20) = [{AP0.5)avg]"2 - for flows 0.019
L. Average AP (in. H20) = [{AP~0.5)avg]"2 - for isokinetic 0.019
K. Average AH (in. H20) variation 1.2%
L. Average Process Gas Temperature (°F) 525
M. Average Dry Gas Meter Temperature (°F) 71
N. Dry Gas Composition (should total to 100%)
Carbon Dioxide (%) 4.5
Oxygen (%) T 105
Nitrogen (%) 85.0
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) 2614
Q. Metered Gas Volume (dcf) 69,925
lated ters {excludi alytical dat; »
R. Absolute Process Gas Pressure (in. Hg) 29.22 [A+(B/13.6)]
8. Absolute Meter Pressure (in. Hg) 29.41 [A+(K/13.6)]
T. Duct Area (ft."2) 2.01E+02 [PH*E%(4*144) or F*G/144]
U. Nozzle Area (ft.°2) 2.13E-03 [Pi*E/(4*144)]
V. Average Absolute Process Gas Temperature (R) 985 [L+460]
W. Average Absolute Dry Gas Meter Temperature (R) 531 [M-+4603
X Dry Gas Volume Sampled (dscf) 68.513 [Q*D¥(528/W)*(8/29.92)]
Y. H20 Vapor Condensed (scf) 12.325 [P*0.04715]
Z. Calculated Percent H2O in Gas Stream (%) 15.2 [100*Y/(X+Y)]
AA. Theoretical Maximum Percent H20 in Gas Stream (%6) #N/A [100*Saturated Water Vapor
(empirical equation derived from EPA QA Handbook Vol. III, 83.3.6, T6.1A) Pressure / Stack Pressure]
BB. Actual Percent H20 in Gas Siream (%) 15.2 [Calculated %H20 <= Theoretical
CC, Process Gas Molecular Weight: Max. %H20]
Gas|. % Volume / 100 * Mol. Weight = Wt./Mol
H20 0.152 : 18 2.744
Co2 0.045 ] 0.848 44 1.678
02 0.105 0.848 32 2,848
N2 0.850 0.848 28 20.171
Co 0.000 .0.848 28 0.000
H2 0.000 0.848 2 0.000
CH4 0.000 0.848 16 0.000
C2H6 0.000 0.848 30 0.000
Ar 0.000 0.848 40 0.000
Process Gas Molecular Weight (Ib/lb-mol) 27.44 _
DD. Average Process Gas Velocity (fi/sec) 1.10E+01 [B3.49*C*[(I*V)/(R*CC)]"0.5]
EE. Process Gas Volumetric Flow.Rate {(acfm) 1.32E+05 [DD*T*60)
FF. Process Gas Volumetric Flow Rate (scfin) 6.93E+04 [EE*(528/V)*(R/29.92)]
GG. Process Gas Volumetric Flow Rate (dscfm) 5.87E+04 [FF*(1-(BB/100))]
HH. Isokinetic Variation (%) 91.7 [100*V*{(0.002669*P}+-(Q*D*S/W)}]/
late t lank
I Filter Weight (g) 0.0108
JI. Front-Half Residue Weight () 0.0295
KK. Back-Half H20-Condensibles Weight (g) 0.0000 ,
LL. Total Weight (g) 0.0404 [I+IFHKK]
NN. Concentration (gr/dscf) 0.0091 [(7000/454)*LL/X]
00, Mass Flow Rate (Ib/hr) 4.58E+00 [NN*GG*60/7000]




U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA
NO. 19 BATTERY COMBUSTION STACK
SEPTEMBER 20, 2000
U.S. EPA CONDITIONAL TEST METHOD 027 SAMPLING
i CALCULATION OF THE IMPINGER COLLECTION EFFICIENCIES

Sample ID Ammonium |Sample Ammonium |Collection
Test (CLR-#19BS : Conc. Volume Catch Efficiency
No. -M26A-) Sample Type (mg/L) (L) (mg) (%)
ee 1 1A 0.1 N H2804 - Impingers 1&2 1.6 382.3 0.61 94.5
1B 0.1 N H2804 - Impinger 3 0.2 167.1 0.03
2 2A 0.1 N H2804 - Impingers 1 &2 | 0.2 421.9 0.08 100.0
2B ‘ 0.1 NH2S04 - Impinger3 - |< 0.1 1364 < 0.01
( 3 3A Q.l N H2S804 - Impingers 1 & 2 1.1 456.1 0.50 94.8
3B 0.1 N H2504 - Impinger 3 0.2 1129.3 0.03
Blank Blank 0.1 N H2804 < 01
0.1 N H2804
T 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




)

U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA
NO. 19 BATTERY COMBUSTION STACK
SEPTEMBER 20, 2000

U.S. EPA REFERENCE METHOD 26A SAMPLING

CALCULATION OF THE IMPINGER COLLECTION EFFICIENCIES

Sample ID Chloride [Sample | Chloride |Collection

Test (CLR-#19BS Conc. |Volume Catch  |Efficiency

No. -M26A-) Sample Type {mg /L) |{(mL) (mg) (%)

1 1A 0.1 NH2SO4 -~ Impingers 1 & 2 47 3823 17.97 100.0
1B 0.1 N H2504 - Impinger 3 < 2.0 167.1 |[< 033
1C 0.1 N NaOH - Impinger 4 < 2.0 1953  |< 039 NA
1D 0.1 N NaOH - Impinger 5 < 2.0 83.9 < 0.17

2 2A 0.1 N H2504 - Impingers 1 & 2 51 421.9 21.52 100.0
2B 0.1 N'H28504 - Impinger 3 < 2.0 1364 |< 0.27
2C 0.1 N NaOH - Impinger 4 < 2.0 1353  |< 027 NA
2D 0.1 N NaOH - Impinger 5 < 2.0 128.0 < 0.26

3 3A 0.1 NH2804 - Impingers 1 &2 | 47 456.1 21.44  |98.1
3B. 0.1 N H2S04 - Impinger 3 3.1 129.3 0.40
3C 0.1 N NaOH - Impinger 4 < 2.0 1157 1< 023 NA
3D 0.1 N NaOH - Impinger 5 < 2.0 123.0  |< 025

Blank Blank 0.1 N H2504 < 2.0

Blank Blank 0.1 NNaOH < 2.0

0.1 N H2504

Collection Eff. = 100 * {1 - [XB Chloride Catch (mg) / XA Chloride Catch (mg)] }

(%) where X=1,2 or 3

0.1 NNaOH

Collection Eff. = 100 * {1 - [X.D Chloride Catch (mg) / XC Chloride Catch (mg)] }

(%) where X =1,2 or 3

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

Chloride catch =0




PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

CLIENT: U.S. STEEL CLAIRTON WORKS « CLAIRTON, BPA

TEST SITE: NO. 19 BATTERY COMBUSTION STACK

drochloric Acid (corrected for

PP, Total Catch (mg) 18.47
QQ. Concentration (mg/dscm) 9.52E+00
RR, Mass Flow Rate (Ib/hr) 2.09E+00
1
Ss. Tatal Catch (mg) < 0.39
TT. Concentration {mg/dscm) < 201E-01
Uy, Mass Flow Rate (Ib/hr) < 4.42E-02
onj Acid (¢ for
VV. Total Catch (mg) 0.61
WWw. Concentration (mg/dscm) 3.14E-01
XX, Mass Flow Rate (Ib/hr) 6.90E-02

TEST DATE: 9/20/00
TEST NO.: CLR- #19BS-M26A-1

[PP/(X*0.02832)]
[QQ*0.02832*GG*60/454000]

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

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




PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING .o
CLIENT: U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA TEST DATE: 9/20/00

TEST SITE: NO. 19 BATTERY COMBUSTION STACK. TEST NO.: CLR- #19BS-M26A-2
t ters (excluding analytical data :
A Barometric Pressure (in. Hg) 29.32
B. Process Ges Static Pressure {in. H20) -1.40
C. Pitot Tube Coefficient 0.84
D. Dry Gas Meter Calibration Factor 1.0023
»»» Is the Duct Round (Y/N)? Y
E. Duct Diameter (in.) - for round duct 192
F. Duct Width (in.) - for rectangular duct ¢
G. Duct Depth (in.) - for rectangular duct 0
H. Nozzle Diameter (in.) 0.625
L Average AP (in. H20) = [(AP*0.5)avg]*2 - for flows 0.023
L Average AP (in. H20) = [{AP"0.5)avg]}"2 - for isokinetic 0.023
K. Average AH (in. H20) variation 1.71
L. Average Process Gas Temperature (°F) 528
M. Average Dry Gas Meter Temperature (°F) 87
N. Dry Gas Composition (should total to 100%)
Carbon Dioxide (%) 4.0
Oxygen (%) 11.0
Nitrogen (%) s 85.0
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 Empingers (g) 299.8
Q. Metered Gas Volume (dcf) : 81.235
Iculated Parameter; ing a i ata
R Absolute Process Gas Pressure (in. Hg) 29.22 [A+(B/13.6)]
S. Absolute Meter Pressure (in. Hg) 29.45 [A+(K/13.6)]
T. Duct Area (f1.42) 2.01E+02 [Pi*E¥/(4*144) or F*G/144]
u. Nozzle Area {ft."2) 2.13E-03 {Pi*HY(4*144)]
V. Average Absolute Process Gas Temperature (R) : 985 TL+460]
W. Average Absolute Dry Gas Meter Temperature (R) 547 [M+460]
X. Dry Gas Volume Sampled (dsct) 77.348 [Q*D*(528/W)*(5/29.92)]
Y. H2C Vapor Condensed (scf) - 14.136 [P*0.04715)
Z. Calculated Percent H2O in Gas Stream (%) 15.5 [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, §3.3.6, T6.1A) Pressure / Stack Pressure]
BB. Actual Percent H20 in Gas Stream (%) 15.5 [Calculated %H20 <= Theoretical
CC. Process Gas Molecular Weight: Max. %H20]
Gas % Volume /100]  * (1 - %H20/100 * Mol. Weight = Wt./Mol
H20 0.155 5 18 2.781
CO2 0.040 0.845 44 1.488
02 0.110 0.845 32 2.976
N2 0.850 0.845 28 20.123
CO 0.000 0.845 28 0.000
H2 0.000 0.845 2 0.000
CH4 0.000 0.845 16 0.000
C2Hé6 0.000 0.845 30 0.000
Ar| - 0.000 0.845 ) 40 0.000
Process Gas Molecular Weight (Ib/[b-mol) 27.37 _
DD. Average Process Gas Velocity {(ft/sec) 1.21E+01 [85.49*C*[(I*V)/(R*CC)]"0.5]
EE. Process Gas Volumetric Flow Rate (acfin) 1.46E+05 [DD*T*50]
FF. Process Gas Volumetric Flow Rate (scfm) 7.62E+04 [EE*(528/Vy*(R/29.92)]
GG. Process Gas Volumetric Flow Rate {dscfm) 6.44E+04 [FF*(1-(BB/100))]
HH. Isokinetic Variation (%) . 94.4 T100*V*{(D.002669*PyHQ*D*S/W)}]/
rticulate er It for bl
IL Filter Weight (g) ' 0.0086
JI. Front-Half Residue Weight (g) 0.0315
KK. Back-Half H20-Condensibles Weight (g) 0.0000
LL. Total Weight (g) ‘ 0.0401 [II+IHKEK]
NN. Concentration (gr/dscf) ) 0.0080 [(7000/454)*LL/X]

00. Mass Flow Rate (Ib/hr) - 4 41E+00 [NN*GG*60/7000]




PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

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

TEST SITE: NO, 19 BATTERY COMBUSTION STACK

drochloric Acid {corree r blank
PP. Total Catch (mg) 22.12
QQ. Concentration (mg/dscm)} 1.01E+01
RR. Mass Flow Rate (lb/hr) 2. 43E+00
hlorine Gas Aci rrected for blank
SS. Total Catch (mg) < 0.27
TT. Concentration (mg/dscm) < 1.24E-01
UL Mass Flow Rate (Ib/hr) < 2.98E-02
mmonia Gas Aci rected for bla
VV. Total Catch (mg) 0.08
WW. Concentration (mg/dscm) 3.64E-02
XX, Mass Flow Rate (1b/hr) 8.77E-03

TEST DATE: 9/20/00

TESTNO.: CLR- #19BS-M26A-2

[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 - ISOKINETIC SAMPLING ’
CLIENT: U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA TEST DATE: 9/20/60

TEST SITE: NO. 19 BATTERY COMBUSTION STACK TEST NO.: CLR-~ #19BS-M26A-3
ut P ers (excludi lytical
A. Barometric Pressure (in. Hg) 29.32
B, Process Gas Static Pressure {in. H20) -1.40
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 ' 192
F. Duct Width (in.) - for rectangular duct e 0
G. Duct Depth (in.) - for rectangular duct i
H. Nozzle Diameter (in.) 0.625
L Average AP (in. H20) = [(AP"0.5)avg]"2 - for flows 0.0235
T, Average AP (in. H20) = [(AP*0.5)avg)"2 - for isckinetic 0.025
K. Average AH (in. H20) variation 1.82
L. Average Process Gas Temperature (°F) 535
M. Average Dry Gas Meter Temperature (°F) 91
N. Dry Gas Composition (should total to 100%)
Carbon Dioxide (%) 4.5
Oxygen (%) 11.0
Nitrogen (%) 84.5
Carbon Monoxide (%) 0.0
Hydrogen (%) : 0.0
-Methane (%) 0.0
Ethane (%} 0.0
Argon (%) 0.0
Q. Sampie Time (min) 120
P. Total H20 Mass Collected in Impingers {g) 321.7
Q Metered Gas Volume {dcf) 89.052
al e cludi igal
R. Absolute Process Gas Pressure (in. Hg) 2022 [AH(B/13.6)]
S. Absolute Meter Pressure (in. Hg) 29.45 [A+(K/13.6)]
T. Duct Area (ft."2) , 2.01E+02 [Pi*E¥(4*144) or F*G/144]
. Nozzle Area (f1.°2) 2.13E-03 [Pi*H*(4*144)]
V. Average Absolute Process Gas Temperature (R) ‘ 995 [1L+460]
W. Average Absolute Dry Gas Meter Temperature (R) 551 [MH+460]
X. Dry Gas Volume Sampled (dscf) 84.198 [Q*D*(528/W)*(8/29.92)]
Y. H20G Vapor Condensed (scf) 15,168 [P*0.04715]
Z. Calculated Percent H2C in Gas Stream (%) ’ 153 [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, §3.3.6, T6.1A) Pressure / Stack Pressure]
BB. Actual Percent H2O in Gas Stream (%) 15.3 [Calculated %H20 <= Theoretical
CC. Process Gas Molecular Weight: Max. %H20]
Gas % Volume / 100] * Mol. Weight = Wt./Mol
H20 - 0.153 18 -2.748
CO2 0.045 0.847 44 1.678
02 0.110 0.847 32 2.983
N2 0.845 0.847 28 20.048
CO 0.600 0.847 28 0.000
H2 0.000 0.847 2 0.000
CH4 0.000 0.847 16 0.000
C2H6 0.000 0.847 30 0.000
Ar 0.000 0.847 40 0.000
Process Gas Molecular Weight (Ib/lb-mol) 2746
DD. Average Process Gas Velocity (ft/sec) 1.26E+01 [85.49*C*[{I*V)/(R*CC)}M0.5]
EE. Process Gas Volumetric Flow Rate (acfm) 1.53E+05 [DD*T#60]
FF. Process Gas Volumetric Flow Rate (scfin) T.91E+04 [EE*(528/V)*(R/29.92)]
GG. Process Gas Volumetric Flow Rate (dscfm) 6.70E+04 [FF*(1-(BB/100Y)]
HH. Isokinetic Variation (%) 98.8 [100¥V*{(0.002665*P)-(Q*D*S/W)}]/
ic Resul 1rect k
IL Filter Weight (g) 0.01i3
I3 Front-Half Residue Weight (g) 0.0324
KK. Back-Half H20-Condensibles Weight (z) 0.0000
LL. Total Weight (g) 0.0437 [I-+JJ+KK]
NN. Concentration (gr/dscf) ' ' 0.0080 [(7000/454)*LL/X]

00. Mass Flow Rate {Ib/hr) 4.59E+00 [NN*GG*60/7000)



PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING -
CLIENT: U.S, STEEL CLAIRTON WORKS - CLAIRTON, PA ' TEST DATE: 9/20/00

TEST SITE: NO, 19 BATTERY COMBUSTION STACK TESTNO.: CLR~ #19BS-M26A-3
T drochloric Aci ; lank )
i PP. Total Catch (mg} 22.45
QQ. Concentration (mg/dscm) 9.42B-+H00 [PP/(X*0.02832)]
RR. Mass Flow Rate (Ib/hr) 2.368+00 [QQ*0.02832%GG*60/454000]
hlgrine id (corre for blank
S8. Total Catch (mg) < 0.23
- TT. Concentration (mg/dscm) < 9.70E-02 [SS/AX*0.02832)]
Uy, Mass Flow Rate (b/hr) < 2.43E-02 [TT*0.02832*GG*60/454000]
moni i e n
- VV. Total Catch (mg) 0.50
: WW, Concentration (mg/dscim) 2.09E-01 [VV/(X*0.02832)]

XX, Mass Flow Rate (Ib/hr) 5.24E-02 [WW*0.02832*GG*60/454000]




