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639 Alpha Drive

Pittsburgh, Pennsyivania 15238
Telephone (412) 967-1800
FAX (412) 867-1911

ADVANCED TECHNOLOGY SYSTEMS, INC. " ATS Project No. 00-117-P

" November 14, 2000

- Mr. William C. Graeser
Manager — Environmental and Qualrty Assurance
U.S. Steel Clairton Works

. 400 State Street

Clairton, PA 15 025 '

RE: LETTER REPORT HYDROCHLORIC ACID CHLOR!NE GAS AND AMMONIA. ‘
‘GAS EMISISONS TESTING CONDUCTED AT NO. 20 BATTERY COMBUSTION
STACK ON OCTOBER 11, 2000

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 (N H,). emissions testing conducted at No. 20 Battery -
" Combustion Stack by Advanced Technology Systems, Inc. (ATS) Three two-hour test runs were
conducted on October 11, 2000 simultaneous with the compliance test program at this stack -
(partlculate matter and V1s1b1e emissions were measured as part of the compliance test program).

: The test results have been summarized in the attached Table 1 Hydrochl'orie acid chlorine gas a:nd '

ammonia gas concentrations are’ listed in ‘units of mﬂhgrams per dJy 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 (scfm), and dry standard cubic feét per minute (dscfm) exhaust gas temperature (°F), and

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

units of dry standard cub1e feet (dsct) and the 1sok1netlc variation value for each test run. The s

isokinetic variation value is equal to the ratio of the average linear gas velocity sampled throu ghthe
probe nozzle to the average exhaust gas velocity. All isokinetic variation values are between 90
‘percent and 110 percent, which is the acceptable range of values. Actual test samphng tlmes have

‘also been included i in Table: 1 ' ~ '

: Hydrochlonc acid, chlorine gas and ammonia gas emission testmg were 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 Enwronmental Protection (PA DEP) Source
Testing, Manual (Draft Revision 3.1, May 3, 1999). Detailed information. regarding the procedures
used to measure the exhaust gas stream veloc:1ty and volumetrlc ﬂow rate (i.e. U S. EPA Reference
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Methods 1 through 4) can be found in the summary report for the compliance test program.
1 Hydrochloric acid and chlorine gas sampling was performed in accordance with U.S. EPA Reference
' ~ Method 26A. Ammonia gas samphng was performed, where possible, in accordance with U.S, EPA
1 Conditional Test Method 027. (The test procedures specified in Method 027 were modified slightly
L% - 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 .
, for Method 027. Tt should also be noted that the U.S: EPA had not promulgated Method 027 af 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 ‘émissions from stationary sources.) Process gas
g _ samples were withdrawn isokinetically from the stack, with particulate matter collected in a glass
“nozzle, a heated glass-lined probe, a heated Teflon-lined flexible 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 1mp1nger type and sequence are listed below : '

ez No. Impinger Tvpe : S Contents
1 Modified Greenburg-Smith = - 50mL 0.1 N sulfuric acid (for HCl and NH, collectlon)
\ 2 Greenburg-Smith =~ . - 100mL 0.1 N sulfuric acid (for HC1 & NH; collection)
-3 Greenburg-Smith S 100mL 0.1 N sulfuric acid (for HCl & NH, collectlon)
4. Modified Greenburg-Smith . 100 mL 0.1 N sodium hydroxide (for Cl, collect1on) e
5 Modified Greenburg-Srith 100mL 0.1 N sodium hydroxide (for Cl, collectmn)
6 Modified Greenburg—Sm1th - 200 g Sthca Gel

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

Following each test run, the sample tralns were processed in accordance withPA DEP reqmrements
- Detailed information regarding the procedures used to recover the - -particulate matter catch
. (essentlally 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 impingers-for moisture gam the
following four samples. fract10ns were generated for each sample traln - :

- Fractlon Descnnnon « : ‘
A Contents of Impinger Nos I &2 plus apphcable d1st111ed delomzed Water rinses (for HCl _ " :

. and NH,)
B Contents.of Irnpmger No 3 plus apphcable d1st1lled de1on1zed water rinses (for HCl and .
| NH) ~
C Contents of Impmger No. 4 plus appllcable dlstrlled delomzed water rinses (for Clz)

D AContents of Impmger No. 5 plus apphcable d1st1lled demmzed water nnses (for Clz)

' Prj 00 001 249 117-00/00-117_US Steel Clalrton Works No 20 Stack Meth0d26A I.Etter Repor“( doc
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For each sample train, each of the four fractions were analyzed separately as requ1red by the PA DEP
to allow for the calculation of the collection efﬁc1ency of the sample train for HCI, Cl, and NH, |
S - collection. The contents of Impinger No. 6 were d1scarded - :

The actual test samples plus field blanks of the i 1mp1nger scrubbmg solutlons (0.1N sulfuric acid and
0.1 N sod1um hydroxide) were submitted to the subcontract analytical laboratory for chloride ion
analyses using ion eh:romatographlc 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 ahalyzed

- for ammonium ion concentration using specific ion. electrode analys1s techniques. The analy‘ncal

“e laboratory results showed the followmg :

. The chlonde ion concentratlons of the ﬁeld blanks were less than the analy’aeal detection
- - limit; S
. For all three test runs, the HCI1 collect1on efﬁc1ency of the sample traln was calculated 10 be ,

greater than the minimum collection efﬁmency specified by the PA DEP (i.e., the chloride .
catch of the Sample Fraction B was at most 10 percent of the chloride catches from Sample_
Fraction A plus Sample Fraction B), _ :

e Torall three test runs, the Cl, collection efficiency of the sérnpie frain could notbe calculated
since the chlonde catches of Sample. Fracnons C and D were less than the analytlcal B
: detection l1m1t :

. The ammonium ion concentratlon of the ﬁeld blank was less than the analytmal detecnon" e
h 11m1t and | : : o
e. - For the first and th'ir‘d. test runs the NH;, collection eﬂimency of the sample trznn was

calculated to be greater than the minimum collection efficiency spec1ﬁed by the PA DEP -
(i.c., the ammonium catch of the Sample Fraction' B was at most 10 percent of the
- ammonium catches from Sample Fraction A plus Sample Fraction B). For the second test
run, the NH, collect1on efﬁc1eney of the sample train could not be calculated since the
ammonium catches in Sample Fractions A and B were Very near the analyt1cal detection
limit. :

' Copxes of the ﬁeld data Sheets equ1prnent cal1brat10n data analytlcal laboratory results “and
ermssmns calculations 'z are 1ncluded in the appenchx :

*." ADVANCED TECHNOLOGY SYSTEMS, INC.
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ATS appreciates the ‘oppor"tl‘mity to pro\iidc; U.S. Steel with probésé, gas testihg servicés.

If you have any questlons regardmg this letter report please call Dr Roblnson Khosah or me at
(412) 967-1900 or e-mall me at the. followmg address jshlmshock@atsengneers com. :

Very tmly yours,
W P ﬂw/m’e

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

Appfévcd’ by': :
B ob1nsonP Khosah PhD oo
Vice President :

Science and Technology D1v1310n :

JPS/blc
Enclosures .

Pxj-00:001-249:117-00/00-117_US_Stécl_ClairtonWorks’ No_20 -Stack_Method26A: Letter Reportdoc. -
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'U.S. STEEL CLAIRTON WORKS . -
CLAIRTON, PENNSYLVANIA
TABLE 1 |
 NO. 20 BATTERY COMBUSTION STACK

HYDROCHLORIC ACID, CHLORINE GAS AND AMMONIA GAS EMISSIONS DATA
OCTOBER 11, 2009

Rl - B2 Rwd

Hydrochloric Acid (IICI) _: ‘ e B ‘ S o _
C'oncentration. . : (mg/dscm) . 8.54E-+-00 9.11E+00 1.00E+01 9.22E+00
Mass Emission Rate ' (lb/hr) : 1.70E+00 o L98E+00 ~~  2.18E+00 = - 1.95E+00
Chlorine Gas (Cl,) C R . _ . o
' Concentration (mg/dsom) < LI2E01 * < 147B01 < 723602 < 110E-01
Mass Emission Rate o . (Ibr) < 222E-02 < 3.19E-02~ - < L38E-02 - < 2.33E-02
_ .A'mmoniaGas(NHg,) ‘ SR . A I . .
Concentration . - . (mg/dsem)  318E-01 - 48602 153E+00 63201
‘Mass Emission Rate ~ {Ib/hr) . .632E-02 . _ LO6E-02. . 3.34E-O'1 2 1.36E-01 .
_ Volumetric Flow Rate. = . -, (acfm}. LI7TE+0S ~ 1.28E+G5 1.28E+05 "o 124EH05 .
- - C O (sefm) o 6.15E+04 | GT4EH04 . 6.72E+04 6.54E+04
o ' C 0 (dsefm) .. 531E+04 . 581E+04  583E+04 . . 5.65E+04
Temperature. : . B . 5% - 531 - . 534 - 532
Moisture Content ‘ O 16 138 . 133 136
Test Times , C(EDT) . 075210 1004 - 1037101247  132640'1534 -
‘Sampling Time - PM * o . (minutes) = - (20 . 120 1200
Sample Volume - PM-** (dscf) - 62:928 C 70785 72449

Isokinetic Variatjon - PM *#* %y 931 958 978

mg / dscm = milligrams per dry standard cubic meter -

© Minimum required sampling time is 2 houirs (120 mmutes)

- Minimmim required sample volume is 50 dsef ’ -
*** Acceptable range of values is 90 0% L= Isokmetlc Vanatlon <= 110 0% B

. ADVANCED TECHNOLOGY SYSTEMS, ING.
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U S. STEEL CLAIRTON WORKS
CLAIRTON PENNSYLVANIA

Hydrochlorlc ACId Chlorme Gas and
Ammoma Gas Emissions Testlng Conducted at
| ‘No. 20 Battery Combustion Stack
on October 11, 2000 o

o Novem_be'r 2000

. A"_PPE.ND"IX

| Fleld Data Sheets Eqmpment Callbratlon Data

Analytlcal Laboratory Results and Em:ssuons
| Calculatlons

A,DVANCED_TEC“HNOLOGY SYSTEMS, INC. -



/N R LY

Wr=X_, %l %h [ R L5 B BN
- L M,_b - Dm‘l \g m.\N._ a U_ o arofeq
" IR0 BOIHS B 007 ~ 9 aanedoN | aamisoq SR
HO®N N [0 13 001 m Yrel=a w_ W/ ¢ (298 €1) Y020 Hea7 3031d : ™
BOBN N 1014 001 b wo> | PP G| e M 00
vOSZH N 1°0 TW 001 3 00> | Baag1Q| 20:G] i\ﬂww T0
FOSTH N 1'0 'TW 01 T (u2) (wp) -1 Gy ¢ , 700
YOSZTHN 10 T 0§ T parmbay {eA WO | wmnosp )\ zumy ] umy
@v Tenie] TRy B §juuo)) Je8urdury "ON {095 09} a3y Hes walsAy uonisodwo) sen L
eI =0TH% (d.) .W cl - _Qa.mbwm G PG ) W‘IO,D . JoP ©oumw s[e301,
I = A . = AB (101} =%8a® (JomisI) =Hae (HY)| =8a2 (g9) JN mm & . _ & = O ,N. _nﬂ 1831 _
‘sejeumsy ). _ G 1) .Tﬂm m 10 ; +__ -9 Jop e S[eI0T,
= Fae (Jejouiy) = Az (ppwsy) . = 3ae (V)| =3ae (@v) OH.N, . Om =V O & =V 1 a92g
CSl el bR BSTRESTELT or | UL e | ISL'3Es Ty
5 siT| b} LS YRS KA of | Ly Letfy st | 6l
0S| lot| bk | LG | Sh2 831 | I | SR eF 1] o’ iz :
0S| STC 8H [ 25 [ 88 [ 63T ol [ SRT|Sk7 ] 2o _ 0%
DS hIZ | 87 | 53 | LS| GI¥ 7 A AN T log
IS Cxe| 8A | 25 | zeslest |55 | TL I | Jor | Sh9scs a5 % g
TS5 8z 3F | S5 | Fis [LsT 5 IL- | L | W@ | §L77%ES 52
LS| 2] %h s | Thg |07 L i TeT o 6Tl
TS| hie| 8A | 15 | lcs5 | ST [ Ssl (ST [sn] [wA . [
LHE T L2 L 75 [ bts {01 | SLT [P T [XFT [ 20 — 0vE
\ Qh |9t | Ch | os [trld ] SLi| of |SsrTSpT | 20| 1S 08y
EECH TR e | Ch| LR [855 [ 520 | A | oL | 6| 10 | 141 0G| 15.L[f® v
' () (de) () (£ () &8} (3¢ un) (OTH w) (ozs w (OzH W) G2p) (gD Cug}
. ehiich -duray mo j duis, ‘dutag, emay pannboy Buipeay nog uog
SIUSUILO]) Jixg 3911 ‘dmia] uBuE. youig 2qo1g Wnioep HY 2oguQ| 47 10d WOHa suny, FSI3ABLY 189
¥8'0 ‘AA0D 011D soddiNLy gIAL R AZISI¥Od - 761 (u) VIQMOVLS TILTC00 ON 1Dar0ud
£29°0 (o) VI H12Z0N 661006 HLYA NOLLVYEEITYD 57 — (oww)adILvis s METED L1541
1-01 "ON Bg0¥d £200'1 (A} WIOD WFIEN 7 9 r 7z (BH w)ag Jyoulg wonsnqumos A1speq 07 'ON JINA LSEI
Lk J- ONHLTA £00 (DHV) ¥0LIVI IOLINO ~T, - VoA - S€0T#- 410 ONISIL Vd souED HIIS INVd
W ‘ON X0 ATOU/L0H  #-XHdV "ON XO8 TOUINOD dohod "\ YTy ELVAISHL SUOM UOHIR[D {3918 'S INZITD

T30 oged LHAHS VIVA ONI'IJAVS HDUNOS MOTd HOIH




2012 | o] ) FETY
wid “ L BT
Ll |2 eenb v ho 12D ®910iS 3 00Z ~ ) oATIEga | OATEOq
995~ h'shg |8 858) HO®N N 10 T 601 s 935 ST} 39917 (ew"] 101t sy | o™
b el-]a -%05(94% 4 HOUN N 107 001 ¥ w005 ] T =Yy v_ g | 00
S 1S b398 L hiL POSTH N 1°0 T4 001 ' - 00> a10508 w«,@/\w = o | %
90 b| L LSS 179 POSZE N 1'0 7% 001 T (o) CON T = TSR | o
52X 9'65¥4 1896 YOSZH N 1°0 1W 0§ T pasnbay | aizy NOQ | wnnoep _ zunyg [y
@v jeiiug [eulg . spusiuo;) saguidu ‘ON (095 (g) 3osy)) o] WIASAS uomisadwoy) seny L1
SI - =0TtH% () mm . _Eusw.am.m ﬂ: al m oo 3op uw s[RIo]
$'1z . =MW . = 3ae (3a1owy) = ae (oeis]} . =948 (HV}| =3ae (av) <% (f . ’nm.. =9 0 Q =y 7 98]
REiialasNst g ,
FslooT| LS| 97 NS 6Ll L LU 2L | 12 [ SCLBIS | Laof|
ps] EeXl L5 g9 loes| 747 LVl TveL | Ja° 62
V51T Sre| L5 97 | oss | €T L [bo/ (el | cim [w M
PV 66l s | Ry [ SRS 8ET | B | tL7| 20 | Te° 0%
£S5V hiT 99 %7 FEST YT/ | Sea7 | TST T ISTT Yo | 0'8h _
FST dez| 98| po| 205 ozl o/ | 7571 71| 20’ | 58CF5¢ | RELE® a.
RSB FE Ry [Ers [ 8T | ® | 92 | L | 147 | GBLR3S Ty
95| hz7 | &E5 | 29 | LT | st €/ Ll el | gy _ 6¢l
SSlozz | 251 17 [ 9 eel | T 17131757 7a° _ I
Pl hee| T8 ES [heS ol {01 | 17| s | §jo° , 0¥
512727 151 385 | s QA [ ST Isy] Isi| yo . 0’8y
L AT TS [ Lie TS 7S [LIS|IsT | ol |[IS7T [ 1c7| Yo [3Tges [ arth [e% <
: (1) [EW) [E8) [EA] (€8] {d.) [ R (o] ) [GHR) (ozd ) Gop) (Lam () :
dura], dma) mQ uj duia] ‘dwra], lenioy pannbay Bupeoy mod o, m
STUIEEIOY) uxg I ‘dwag 191 qowis aqoi] WINNoBA HV soqup)  Jv iond HWoHq Wy DSIFABI], 153)
¥8°0 ‘40D LOIId seddiN .y HIAL B HZI5 10 6! (m) V14 HOVILS d-LI1-00  “ONLOHION:
§79'0 ) VIQ 31220N 66/0776 HLYA NOILYHLITVYD S| — (OzH ™) dDILVIS L AT ISE
1-01 "ON 380¥d £200'T (2) W02 ¥aLIN & 9. b ,N (B4 w) g4 Jouig uopsnqua) K1aneg 0z ‘o 1IN LSH
mvxb\v 'ONFELTET £00'2 (@HY) ¥010V4d D140 \H - V9T - SE0Z4 - ¥10 ONISAL Vd ‘ucinef) HLIS INVL
- ONXOSQIOJNIOH v-XddV “ON X0 “I0¥INOD sz N <£.D«..d HIVd ISEL S04, GOLIR[) 19915 'S T1 INTIT

Tiog adeg JIFHS YLYU ONI'TdNYS IDUNO0S MOH HOTH

PR




Y00 T le._ . '8 . olag i) By
‘ ,\\\d Y — 7 Q.@ - OMW ..\a =7 Sl a10jag
5l [ 196G | g9 PO S__._mmccml I ggrs 0THY SABEFON | eAmsoq |
bit |G HLG [ 9lg HO®BN N T'G T 001 s ® (935 §1) 34904 JeaT 108d i Nm 1.8 M_
bl bbbl 8gq “HOPN N T0 T8 001 g w0> [ olG:0] Qo 9l =Y d@\%\ >
& 1C.26¢ Liaac VOSZH N 1'0 19 001 5 wo> | Log:p| o0Gl mpa | | FEHT L]
0BT THEGIGTH 5% oSN T oot = &) ey CTET) < / ~ ERAES
' . ‘0w ‘1 aunboy |21y WNnoegA : T uny 1 uny :
.*N ﬁmu.ﬁiN dﬁw,_w ,*N ¢ “mﬂw..ﬂ& . wﬂmﬁwﬂhm”ﬂ“ "ON i : = wMum 09) Mooy BT Wayshy % BJ@VV« uomisedwioy sery £1¢ :
SI = OTH% {2y T & _ﬁ,@«ﬂﬂm ru ~, .H @ 110°0 P wur S[E10].
Iz = AN . = daB (J9jo]) = BAe (jomis]} =9A8 (HY)!] =83ae (gqv) nwvl, . _ _L =y O,NL =V 389,
‘sajenmsy i (1) .T nw (S .fﬁm ﬂ N.. & ) “ & 209 1P wm s[elo]
= 3AR (1310u1]) = FA® {3oeis]) =3ae (HY)} =3ae (qv) M ; T ‘Q .T =y Q& =y 1993
O5| dte |- S9| wL [ WeS| SV S |ShliSH 1| 2e 0| 999 019 ohu|iT.
8| whe | 49| 2L | 22&4] e | SV |sH-Tlsw || 200 62l e
\G| Svz| b9 ol [ 225 hwZ| Gi|Sh 1 (Ch 1| 200 Lt
VSl gne| €9 oL [ 9SS &hz| 9t|zr |2z |Co0O ovE
I1snt | 29 LI[3hG|¢rz | S1|B3h 1| 8h 1 |20:Q o
(Sig+z| 29| Lalozg|shz] SV[Bh-1|3h|20-0] SI6-OLG QIN[F® £
2G| nv | o9 balozS| hne S |pleQhL-9{10-0] §1-0ObLg| [, o) )
2glshz| LSl g9 <8 wne| €1 |8k 1| 3h-1]29:0 | 611
¢S |gre| 85| 29| seS| nht| S\ | hl-z[ ¥ 2|0 o | Lzt
€5 || LS| o9 | 95g| Shz] ST Lv2| Li-2]%0:0 . 0vE
\ «G| 8hz| LS| 3G | Lha| Sshe| ST L1 7] L7 <a:a . 08y i
Wrmms o] 32| LS| Lo [ehG|Swe| &V L1Z] L2 S00|L VL 0LS| LSOl E® V!
' [EH] (4s) (1) [N (1) D) (@H W) (ogHmw |- {ozH ™) (ots uy). - Gop) (1aa ()
“durag, "dara], mo ui "dwag, ‘duag, oy | pamnboy - Burpeay mog vo,
SIWOY) wy I3[ ‘dwo] 1mepy|  Momig agerd wnnoeA Hv aeguol gviong NODJ E1tit] SSIIABIL 189
80 . "JHOO LOLEd  SotddiN .y HdAL ¥ 371 1¥90d 61 () 'vIa Movis d-L11-00  "ONIDFLOY |
$T9°0 (W) VI A12Z0N 661007 HIVG NOILYEgI VD 0G .| — (O dOLVIS . {M \m,\'. f_ [ m=0IsE
1-01 "ON J€90Yd €200'T , (X) YO0 YALAW G L GEWdE Fors wonsnquio] Arspeg 07 ‘ON AINALSE
218 0046 "ON YIIT £60°T {®HV) 401V 81RO ~7 *VOUA - SHOZ#- W10 'ONISIL Vd ‘woue|) H1IS INV'L
[ 'ONXOd dT10)/10H ¥ -Xddv "ON X0 TOINOD AAFT ]l J\»S.uO HIVQ 1SAL SO UOMIRID [333S 'S INATY

[ARDN ageg LETHS VIVA ONITIWVS IDUN0S MO14 HOIH




; N 13
: RTINS it
P 3 g7 AV g
199 eois 3 007 ~ ‘9 eanedaN | sansog
HOBN N 1°0 1% 001 g (995 §1) 300U deaT100g Iy N
5 S ; : Yy 0D
HOEN N 1°0 1% 00T ¥ 00> 0 ,%_7.\\..,_/.“, Y Y
POSZH N 1'0TW 001 '€ wo> | 4y ATA aiog3g R@/WN et 70
YOSTH N 1°0 Tw 001 T (uzya) (ugy2) [ER, = ; [A0)e]
POSTH N 170 Tw 05 1 pannbay | oy WOQ | wanozp J\ Z umy [ uny .
@y jemuy [ew.g . SHaU0)) 1223uidusg ON (295 09) 921D o] wsLY uomisoduo)) sery A1¢g -
g1 =0TH% &3] ,N. ~.. Eu@%ﬁﬁw .m..o L0 2100 39p up S[EI0] :
ST : =M = TAB (Iojour]) = 3Ae (jouvIS]) =8ae (HY)| =38 (@v) a Q \ Q nm =V Q 9=V £ 93eg| . :
:5AIRIIHST .

S5 | phz| ok | bL [L2Zg] hnel 05 [h0 |hL-0 | 160 azt \w9| Lyl

0S5 | bz | OL| RL | 0G| Theloqg -G lhl-o | 1o @ 61
QS | phz | L | BL 925 | yvz [e'S [4L-9[H#L- T {10.0 PRz
OSitvT | oL LL|O25|[%we. [C'S [hL-0 kL-a 100 ove
S| ghz] Lo SLT WS |[She| OS [hLO|hl-0] 100 I m_
G |ghz| 29| SL| hS| hve| oG | hL- 9 |hl o] l1o0] F58 L29] Liziee a .
OF | 2| L9 LL |25 [Syz|o S |nL- 0| bL-0| 100 +2S° L] frel]r
QS | hhz| RBa | 9L [92g hvz| o<t lig- V151|200 61
Q9 | kb2 L9 | 9L [ozs| hhz| e ¢! 1s-1(1g:1 200 : Lzt
oS | M2 L9179 [ozs| Szl Ic T e 1900 0%
: OS | hic| 99| bl 165G ¢hele "G L O[hL. 0| 107G 08y
s & hbz| 59| 2L [5¢5] ¢hz|o-&[hlolhl.o| 100,399 019 | TRl 0
. () (N G @) %) En G | (omm | omw | GHW () (1a® (=
“deuay, -dimay, mo oy ‘dwmay, ‘dway, B0y pamnnbay Fuipeay 1mog 1og
SSWI0)) nxg B Lid | duwa] 3| yomg aqo1g Wnnoe A Hv a8up| gviong WO aumy, 9SIBARI] 1531,
80 4900 JOLId  saiddIN b AIAL % FZIS 190d 761 () "vId HOVIS d-LIT-00  "ONJIDE0dd
§29°0 (W) "VId T1ZZON 66/07/6 BLYA NOLLVYEI1VD QG -|— (O W doIvIS . 42 ST JH MTID 18T
1-01 'ON 80¥d £700'1 (&) MO0 MELIN a9 - b  Gawia oS uonsnquio) A1ayeg Oz oON EINNLISHL
Z1% 000G "ONYWHITH €00T (©HV) 015V FOLINIO 7" VOO~ S80T# ¥ ONISEL Vd o) 4LIS INVId
G 'ONXO8 AT0J/LOH  ¥-XHdV "ON X0€ TOYINOD FHEL T VPG SIVAISaL SpOM UOMIEL] [0S "5 INGITD

cgiot a8ed LATHS VLYT ONITIINVS AJUNOS MO'Td HOIH

R S ey o i

[T e




BEEer] wal i o8] e | W
g Mw\.@nom_ < ) \.U_% U_\@ 2I0]2]
¢ L] L[ H9|X- 999 | 19 mo:.wmmcomz .m Sz QN&Q | aanedaN | aanisog _
G -bh~|9-LhS ][ 508 HO®N N 10 1% 001 3 v 535 S 1) Yosu] Fea ond Y EREEE
ol < L OG0 LG Fr HOPN N 10 7% 001 ¥ wo> |Yag-Y ap-g)] v N\\IN _ — | 00
2:L11 {8255 (579 9 POSTH N 1'0 'TW 001 b wo> | -hao-g| O0*G| g s tﬂz\i — Po_ i 7o
[ CA T 1L _._\ acls $OSTH N 10 1W 001 'z {tuyo) {usg0) (81 up) -2 ¢ rle i 7o
k)T 1 bibR 292 POSTH N 1°0 Ti 05 T | panmbay Loy WOQ | wnnoeA \ zumy 1 umy
{8y jeraug . feury “sjusjuer) Jadurduy ‘ON {035 (9) 3PaYD NraT WolsAY A4 mo_:momEcU, seny L1
£l =0TH% [N h m _Guﬂ*—wm /_UAN R “ 310G : 3P um|  spEl0g
TiT - = Fae (193011]) = 3AE (pomis]) =38 (V)] = 3a8 (V) O W.T . .T _L =y o2 | =v 153
ISARWRSH ] Eou.,m \L. _Qb .T@.m # _U v f. g MD.O-.»&“N._ANM - T¢ 8 uw 9 SEI0L
= BAE (I919m]) =9ae (PomIs]) =8a2 (HV)| =8ae(gv) % =V Q\nw =y I o8eg
tsj<ehz) bL] LI WG Shz| P [SLO|GL-9| 10-0[20% L3 |[Szhi[7
es|=tT| LL} L8| bhg| bhhe| zZl|z5-1{25°1]| 200 6t
S| gwe| LL| 98| ehG|swz| =<i{76.1|25-1]|20Q e
2G| <he| LL| $3]3%¢| ske] 21|25 V[25 V| 2o 0ve
hs | we2] SL| €3 osg| hhe| 21 (%2-2|%2-21%60 08y
TS| wh7] SL| o0& | TzS| hhe| 2| Sez|9zz| o 2]\ -299[ 3G [Ee g
IS |Stie| WL 8] 15| cnz| 2l|%7 2[s2 2| S00] SL1-299| 95 oI+
TS e | L} 28| Lv&| bkl 21 |ez-Zier -z [ea0 _ 5z
95| Ghe | JL| O8] ths | Sk | 21|92¢2 922 %00 X3
5715%2| olL| LL| 25| hhe| 2V]92¢C [92-2 | <o e
02|sptz| ol | LL| 825 she] zl{92°2|9z2-2| %o-0Q 08y
s o2|ctz| al| 91525 Ghe| 21(922 92 2| 00| 5% ¥4 9 FUE @ v
: (£.) [EN (2a) {12 (2} (2.} (3 "u} (oTH W) (OTH W) (O7H ¥y Gop) (Las) ()
‘duigg, dway, mo uy durag, duiag, Eroy pannbay Buipeay mmog vog
SHUISWLO]) My g ‘dwia] I Yomig 2qoIJ WAMOEA HY 03L0| dviong WO sumy, ds1oARI] 153l
80 4900 10LId  seiddin HJAL % FZIS 1404 761 - () VIEIOVIS d-LIT-00 "ONLJHIO¥d
§29°0 (o) "Vid T1ZZ0N 66006 H1LYJ NOLLYYEITYD QG |~ (OTH W) dOILVIS . {& \w.ﬁ ' ICH MITID 1STL
[-01 "ON 390¥d £200'1 (A M900 YELIN g9 h/N (Enuw)'adg Fouig uonsnquuo)) Asnied 07 "ON JINM LSTL
Z)Ly +oerS /4G TONYELTH £00T (@HV) Y0LOVA 5014140 €. - VIO - SE0Z#- 41D "ON ISl vd ‘uopiery LIS INVTd
A ONXOEQIOIOH ¥ -Xddv "ON XOH TOULNOD LA m VIR g1vaisal PO M, TOUTELD (9935 ‘ST INEITO
Tio} ogeq

1IFHS YLVA ONITIINYS 3DUN0S AAOTA HOIH

-
o
-

h

I

¥




3 o . g Nw%,m RYY
w ‘L 210]3g
12D 2115 B Q0T ~ 9 \qﬁsmz - aAnIsoq
-HOUN N 1'0 "1 001 s (098 ¢1) oot Yuay 1011 : IN
HO®N N 10 T% 001 ¥ 00> %B | &o\q\y N V\ 0D
POSTH N 1°0 TW 00} '€ 00> Vi asojog TR 0
YOSTH N 1°0 T 001 T {ugya) ,%ﬁ £ [CTRT) NWI@W = 00
pOSTH N 1'0 T 05 g pazmboy |aYNDQ | wnnowp e & zuny | pung
@y TenIug jeury . suau0y) Ja3ulduy ‘ON (598 09) ooy yuaY WsAg womisoduro)) sen g
St = OTH% FEL m ] Mﬁuﬂwxmm 9% 0 — 10-0 3P EE, S[EI0L
e =MW = BAe (19108 ) =BAT (3orIS]) =3ae (V)] = Baz (qv) < [f & . FN =v| O & =y ¢ 98y}
SorRImSH|
(5] Ihe] 18] bR 125 She|2'S [LLo |[LL-0[100] Shb HIL|RWECI[?
zs| the| V| 38 3¢g| ¢y oS [LL9 |[La|Toq ez
eS| Thz 138! R&| Lhg| kpz|ec-ol|Es5-V [E5.) 20O Lze
25 | €y adl 98 | o¢g| hhe|oeol|gs [ [cg T |2a q e
¢S |G| Q8| 93| hzgs| em| e G lLL-o [L e[| To:0 I
oS |ghz| 08| GR| bls|chz| S Gl.a [S[-0[10:0] 59| ‘S0L| aI[® a
QG| hhz | Li | &8 \xg|ThZ| s [Slaigl- ol 106|991 %oL| CogI*
JS| 2| LlL| L3 hSsizhe| e g |[Sl-a[Sl-oflc 0 6Tl
G hhz| 8L 98 |ehs| The| e § [GLG|SL-0| Ta o Lee
QT | SHz| 2L R bes| €Wl -G [SL0[SL9] 10 0O fove
OS5 Ghz| 8L @GR | LES|<he | oG |gL-Q|SL-9] 1ev0 08P
Ay g Oc|ghvz| 3L 23 |0%G 2hz| oS |[SL'G|GL 0l 100 2.0%'b89ice Hl[F® o
_ (2) Ga {42 (2.} () @ GHm | (0w | OE | (CH ™ on (ra=) ()
‘duray dway, mo Uy ‘duia], ‘dwag, 'Oy pannbay Jurpesy 100 g vog
STUDLOY) nxg I dwa] ep  yous aqoLf wWnne A HV 20H0| 4V ioud Woqg auny EETNI g g 1sa],
¥80 4500 101 m.ua&z o HdAL % IZIS TH0d 761 (o1} ¥I@ HOVLS d-L11-00 "ON L2Fr0¥d
§29°0 _ () “VIT TIZZON 66/0%/6 ALVG NOLLYEEITYD Q%S -\ - (OtH W dOILVLS -3 mw i ,_w MTID ISTL
1-01 "ON 2E0°4d €700 () "qI0D LI g 9 ) N (8 m) 'g'g jorlg vonsnquio)) Amsyzg 07 ON LIN ISAL
71 &35 ) AS ONVIITH €00 (@HY) 01OV AD1ANI0 ¢~ YOUN - SE0T# - WD "ONISAL A ZETTE ) HLIS INVTd
2 ONXOH TI0D/IOH ¥ -X3dV "ON X0 TOULNOD &&&N ! N Jbﬂﬁxé HIVA LSAL Y0 UOLIE] [931S "'} INHETD

cjog

28eg

LEIHS VLVA ONI'IdINYS IDUNOS MOT4 DI

e iy

o A

b o




APEX GLASS NOZZLE CALIBRATION DATA SHEET Printed: 09/18/00
o 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 0.495 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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GEONMETRIC PO T CALIBRATION
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DRY GAS METER CALIBRATION DATA SHEET

CONTROL BOX NO. Aoy —/{“ | CHECK  PRE-TEST -
CALIBRATION DATE L A s- G ONE:  POST-TEST —_—
BAROMETRIC PRESSURE (in. Hg) 29 (B CALIBRATION OFFICER TIPS
WET TEST METER DRY GAS METER )
Gas Elapsed |Meter Gas Inlet Outlet Orifice
Vélume °  [Time Temp.  |Volume |Temp.  |Temp.  |Diff Pres. |Vacuum -
RUN NO. Vw (cf) (min) _ [Tw(°F) |vd(dcf) |TiC°F)  |To (°F)  |AH (in. H20) |(in. H20)

1 START |[Q@op
MIDWAY |
STOP

Le  |8¢

] DELTA *
o START

MIDWAY |’
STOP
DELTA *
B 3  |START 9
IMmDway |
STOP

E DELTA *
Dry Gas START
1 |MeterLeak |STOP

| Cheek DELTA * | @ 238, 100]

{DELTA Vw (cf) - DELTA Vd (dcf)} / 10 (min) = & a;b(?f:/\/ cfm <= (.02 cfm

*: Express final elapsed time in decimal format

| Differential Pressure Gauges (check one): Inclined Manometers Magnehelic Gauges
Run #1 Rup #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) * (Vw)"2

| Tw (°F) 71 71 71

Vw (cf) 5.000 5.000 5.000 Y = Vw * BP * [(Ti+460+To+460)/2]
x Ti (°F) 88 . 92 ' 95 Vm * [BP+(AH/13.6)] * (Tw+460)
i To (°F) 78 79 80

: AH (in. H20) 1.00 2.00 3.00
- Vm (dcf) 5115 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. /%7% *4 . CHECK  PRE-TEST .
CALIBRATION DATE VP2 P ONE:  POST-TEST T
BAROMETRIC PRESSURE (in. Hg) 29.24 CALIBRATION OFFICER TS
WET TEST METER DRY GAS METER
Gas Elapsed Meter Gas Inlet Qutlet Orifice .
. (Volame - {Time Temp. Volume 1 Temp. Temp. Diff. Pres. Vacuum
RUN NGC. Vw (cf) {min.) Tw (°F}  {Vd(dcf) Ti (°F) To (°F) _ |AH (in. H2Q){{in. H20)
L START |23 e /.5 [2. &
MIDWAY | -+ 55 7 |-

STOP 5.8@p
DELTA * | 5. @ 2%
2 START |@ B
MIDWAY | i
STOP 5 PP
DELTA* | 5:00p

3  |START | P25 _
MIDWAY | DGR —725:
STOP |5 wuy | F43 | UeTEEg K 253 ‘
DELTA * |5.920p | 272 |1 -7on] 5, B e T e
Dry Gas  |START |3 0 27,398 I R I 2 A L
Meter Leak (STOP _|b 382 10:000 | I H7 63B ' R BN
Check DELTA * [P F 2 00 g AL
{DELTA Vw (cf) - DELTA Vd (def)} / 10 (min) = % ZFED cfm <=0.02 cfm
*: Express final elapsed time in decimal format
! d ' .
" Differential Pressure Gauges {check one): Inclined Manometers Magnehelic Gauges
Run #1 Run #2 Run#3 Avg.
BP (in. Hg) 29.24 29.24 29.24 AH@ = 0.0317 * AH * [(Tw+460) * Time]2
- Time (min) 7.72 172 172 BP * (To + 460) * (Vw)"2
. Tw {°F) - 67 67 67 ‘
Vw (cf) 5.000 5.000 5.000 Y = Vw * BP * [(Ti+460-+To+460)/7]
Ti (°F) - 83 83 83 Vm * [BP+AH/13.6)] * {Tw+460)
To (°F) 74 74 75
AH (in. H20) 1.50 1.50 1.50
Vm (dcf) 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  1.0029

AY (%) o 0.1%
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sUVCREUTT VEDLED UHIVE e CLo £aUU M & CIVIFONMenel LeDoratory
Monrosville, PA 15146 faxi 412 825 2407

UEC RECEIVED NOv 1 6 2000

USX Engineers
& Consultants, Inc.

October 26, 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 October 12, 2000. Should you have any guestions regarding this report,
pbleasge contact wvsg. An invoice will be issued shortly.

These resultg are submitted persuant to USX Engineers & Consultants, Inc.'s current terms
and conditions of sale, including the company's standard warranty and Ilimitation 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 opportunlty to be of service and leook forward to our continued
assistance to you.

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

Sincerely,

Stehanle A, Gullyard |THIT, Project Manager

Enclosures

A subsidiary of USX Corporation

USX
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Monroeville, PA 15146 fax: 412 825 2407

UEC

USX Engineers
& Consultants, Inc.

rr October 26, 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 October 12, 2000. Should you have any questions regarding thig report,
please contact us. An invoice will be issued shortly.

These results are submitted persiuant 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
AMMONTUM- WATER EPA 350.2 (MOD)
CHLORIDE EPA 28A

We appreciate the opportunity to be of service and lock forward to our continued
asgigtance to you.

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

Sincerely,

o Shphaaw !ﬂ\ﬂh&()m@'\d

Steplanie A. Guilyard, quT, Project Manager

Enclosures

!
|
.l

A subsidiary of USX Corparation

USX
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U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA
NO. 20 BATTERY COMBUSTION STACK. -
OCTOBER 11, 2000
U.S. EPA REFERENCE METHOD 26A SAMPLING
CALCULATION OF THE IMPINGER COLLECTION EFFICIENCIES

Sample ID _ Chloride [Sample Chloride |Collection
Test (CLR-#20BS Conc. {Volume Catch  |Efficiency
No. -M26A-) Sample Type (mg /L) |(mL) (mg) (%)
- 1 1A 0.1 N H2S804 - Impingers 1 & 2 33 448.7 14.81 100.0
3 1B 0.1 N H2S04 - Impinger 3 <20 3057 |< 0.61
1C . 0.1 N NaQH - Impinger 4 < 2.0 99.6 < 020 |NA
T 1D 0.1 N NaOH - Impinger 5 < 20 - (1054 |< 021
2 2A 0.1 N H2804 - Impingers 1 & 2 41 4334 | 17.77 |100.0
2B 0.1 N H2504 - Impinger 3 < 2.0 165.0 i< (.33
2C 0.1 N NaOH - Impinger 4 < 2.0 147.0 |< 0.29 NA
3 2D : 0.1 N NaOH - Impinger 5 < 2.0 132.7 |« 027
- 3 3A 0.1 N H2804 - Impingers 1 & 2 47 425.0 19.98 |100.0
3B 0.1 N H2S04 - Impinger 3 < 20 265.0 |< 0.53
3C 0.1 N NaOH - Impinger 4 < 2.0 742 |< 015  |NA
3D 0.1 N NaOH - Impinger 5 < 2.0 1124 < 0.22
Blank Blank 0.1 N H2804 < 2.0
. Blank Blank 0.1 NNaOH < 2.0
0.1 N H2S04 :
. Collection Eff. = 100 * {1 - [XB Chloride Catch (mg) / XA Chloride Catch (mg)] }
(%) : where X=1,2 or 3
0.1 N NaOH ' |
Collection Eff. = 100 * {1 - [XD Chloride Catch (mg) / XC Chloride Catch (mg)] }

(%0) ‘ where X=1, 2 or 3

For chloride concentrations less than the analytical detection limit (< 2.0) ---->
Chloride catch =0
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U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA

NO. 20 BATTERY COMBUSTION STACK

OCTOBER 11, 2000

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

Sample ID . | Ammonium Samﬁle Ammonium |Collection
Test (CLR-#20BS ' Cone. Volume Catch Efficiency
No. -M26A-) Sample Type (mg/L) |(mL) (mg) (%)
1 1A 0.1 NH2504 - Impingers 1 & 2 1.2 448.7 0.54 88.6
1B - 0.1 N H2S04 - Impinger 3 0.2 305.7 0.06
2 2A 0. NH2SO4-Impingers 1 &2 | 02 |4334 0.09 81.0
2B 0.1 N H2804 - Impinger 3 0.1 11650 | 0.2
3 3A 0.1 N H2804 - Impingers 1 &2 | 7.7 4250 | 327 98 4
3B 0.1 N H2S04 - Impinger 3 0.2 265.0 0.05
Blank Blank 0.1 NH2S804 - < 0.1
0.1 N H2804

Collection Eff. = 100 * {1 - [XB Ammonium Catch (mg)} / XA Ammonium Catch (mg)] }
(%) ' where X=1,2or 3

- For ammonium concentrations less than the analytical detection limit (< 0.1) --->

Ammonium catch =0




FPROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

CLIENT: U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA TEST DATE: 16/11/00
TEST SITE: NO. 20 BATTERY COMBUSTION STACK TEST NO.: CLR- #20BS-M26A-1
Input Parameters (excluding analytical data)
A. Barometric Pressure (in. Hg) ’ 29.65
B. Process Gas Static Pressure (in. H20) -1.50
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) = [(AP*).5)avg}*2 - for flows 0.015
oy L. Average AP (in. H20) = [(AP*0.5)avg]"2 - for isokinetic 0.015
K. Average AH (in. H20) variation 1.07
L. Average Process Gas Temperature (°F) 330
M. Average Dry Gas Meter Temperature (°F) 55
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 (%} 00
0. Sample Time (min) 120
P Total H20 Mass Collected in Impingers (g) 210.6
£ Q. Metered Gas Volume (dcf} 61.632
Catculated Parameters (excluding analvtical data)
R. Absolute Process Gas Pressure (in. Hg) 28.54 [A+(B/13.6)]
S. Absolute Meter Pressure (in. Hg) 28.73 [A+(K/13.6)]
T. Duct Area (ft.°2) 2.01E+02 - [Pi*E¥(4*144) or F*G/144]
i u. Nozzie Area (£.°2) 2.13E-03 [Pi*H*(4%144)]
V. Average Absolute Process Gas Temperature (R) : 990 [L+460]
W. Average Absolute Dry Gas Meter Temperature (R) - 515 [M+460]
X. Dry Gas Volume Sampled (dscf) 62.928 [Q*D*(528/W)*{5/29.92)]
Y. H20 Vapor Condensed (scf} 9.930 [P*0.04715]
Z. Calculated Percent H20 in Gas Stream (%) 13.6 [I00*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. I11, $3.3.6, T6.1A) Pressure / Stack Pressure] )
BB. Actual Percent H20 in Gas Stream (%) 13.6 [Calculated %H20 <= Theoretical
CC. Process Gas Molecular Weight: B Max. %H20]
! T Gas % Volume / 106 * (1 - %H20/100) * Mol. Weight = Wt./Mol
- H20 0.136 18 2.453
Cco2 0.045 0.864 44 1.710
02 0.110 0.864 32 3.040
N2 0.845 0.864 28 20.435
co . 0.000 0.864 28 0.000 |
H2 0.06C 0.864 2 0.000
- CH4 0.000 0.864 16 0.000
: C2H6 0.000 "~ 0.864 30 0.000
Ar 0.000 0.864 40 0.000
Process Gas Molecular Weight (Th/th-mol) 27.64
" DD, Average Process Gas Velocity (ft/sec) - 9.68E+00 [85.49*C+[(I*V)/(R*CC)]0.5]
‘ EE. Process Gas Volumetric Flow Rate (acfim) LL17E+H}5 [DD*T*60]
o FF. Process Gas Volumetric Flow Rate (scfm) 6.15E+04 [EE*(528/V)*(R/29.92)]
GG. Process Gas Volumetric Flow Rate (dscfin) 5.31E+04 [FF*(1-(BB/100))]
: : ' HH. Isokinetic Variation (%} 93.1 [100*V*{{0.002669*P}-{Q*D*S/W)}]/
o articulate Matter R e r blank
. IY Filter Weight (g) ' 0.0076
; Iy Front-Half Residue Weight (g) 0.0213
: KXK. Back-Half H20-Condensibles Weight (g) 0.0000
LL. Total Weight (g) - 0.0289 [I+IFHKK]
NN Concentration (gr/dscf) 0.0071 [(7000/454)*LL/X]
00 Mass Flow Rate (1b/hr) . 3.23E+00 [NN*GQ*60/7000]




PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

CLIENT:

TEST SITE: NO. 20 BATTERY COMBUSTION STACK.

U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA

B hloric Aci rrected for bl

PP.

QQ.
RR.

88.
TT.
uu.

Ammoni
VV.
WW,
XX,

Total Catch (mg)
Concentration (mg/dscm)
Mass Flow Rate (Ib/hr)

i ect blank
Total Catch (mg)
Concentration (mg/dscm)
Mass Flow Rate (Ib/hr)

i rrected for blan
‘Total Catch (mg)
Concentration (mg/dscm)
Mass Flow Rate (1b/hr)

1522

8.54E+00

1.70E+0G

0.20

A

1.12E-01

2.22E-02

- 0.57

3.18E-01

6.32E-02

TEST DATE: IO/i 1/00

TEST NO.: CLR- #20BS-M26A-1

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

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

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



PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

CLIENT: U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA TEST DATE: 10/11/00
TEST SITE: NO. 20 BATTERY COMBUSTION STACK TEST NO.: CLR- #20BS-M26A-2
Input Parameters {excluding analytical data) '
Al Barometric Pressure (in, Hg) 20.65
B. Process Gas Static Pressure (in. H20) -1.50
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 rectanguiar 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 0.018
- I Average AP (in. H20) = [(AP*0.5)avg]"2 - for isokinetic 0.018
K. Average AH (in. H20) variation 1.29
L. Average Process Gas Temperature (°F) 531
M. Average Dry Gas Meter Temperature (°F) 69
N. . Dry Gas Composition (should total to 100%)
i Carbon Dioxide (%) 4.5
Oxygen (%) 11.0
Nitrogen (%) ) : - B45
Carbon Monoxide (%) 0.0
4 Hydrogen (%) 0.0
v ‘ Methane (%) 0.0
Ethane (%) 0.0
Argon (%) 0.0
0. Sample Time (min) 120
P. Total H20 Mass Collected in Impingers (g) 240.0
- Q. Metered Gas Volume (dcf) 71.173
fculated Param excludi alytical data
R. Absolute Process Gas Pressure (in. Hg) 29.54 [A+H(B/13.6)]
S. Absolute Meter Pressure (in. Hg) 29.74 [A+(K/13.6)]
| T. Duct Area (f£.72) 2.01E+02_[Pi*E/(4*144) or F*G/144]
U. Nozzle Area (fi."2) 2.13E-03 [Pi*H/(4*144)]
V. Average Absolute Process Gas Temperature (R) 991 [L+460]
cg w. Average Absolute Dry Gas Meter Temperature (R) 529 [M+460] _
S X. Dry Gas Volume Sampled (dscf) 70.785 [Q¥*D*(528/W)*(S/29.92)]
sd Y. H20 Vapor Condensed (scf) 11.316 [P*0.04715]
Z. Calculated Percent H20 in Gas Stream (%) 13.8 [100*Y/(X+Y)]
T AA, Theoretical Maximum Percent H20 in Gas Stream (%) #N/A [100*Saturated Water Vapor
- ; (empirical equation derived from EPA. QA Handbook Vol. 111, 83 3.6, T6.1A) Pressure / Stack Pressure]
BB. Actual Percent H20 in Gas Stream (%) 13.8 [Calculated %H20 <= Theoretical
CC. Process Gas Molecular Weight: ] Max., %H20]
% Gas % Volume / 100 * (1 - %H20/100)| * Mol. Weight = Wi./Mol
i H20 0.138 f 18 2.481
B CO?2 0.045 0.862 44 1.707
i Q2 0.110 0.862 32 3.035
- N2 0.845 0.862 , 28 20.399
CO 0.000 0.862 28 0.000
H2 0.000 0.862 2 0.000
e CH4 0.000 0.862 16 £.000
; § C2H6 0.000 0.862 30 0.000
Ar 0.000 0.862 | 40 0.000
Process Gas Molecular Weight (1b/1b-mol) 27.62
) DD. Average Process Gas Velocity {ft/sec) L.OGE+01 [85.40*C*[(T*V)/(R*CC)]"0.5]
EE. Pracess Gas Volumetric Flow Rate (acfim) L.28E+05 [DD*T#*60]
- FF. Process Gas Volumetric Flow Rate (scfm) 6.74E+04 [EE*(528/V)*(R/29.92)]
GG. Process Gas Volumetric Flow Rate (dscfm) 5.81E+04 [FF*(1-(BB/100))]
HH. Isokinetic Variation (%) 95.8 [100*V*{(0.002669*P}-+(Q*D*S/W)}]/
icuiate Matter | rrected for bl
] 1L Filter Weight (g) 0.0099
IT. Front-Half Residue Weight (g) -0.6196
KX. Back-Half H20-Condensibles Welght (g) 0.0000
LL. Total Weight (g) ~ 0.0295 [I+J+KK]
NN. Concentration (gr/dscf) 0.0064 [(7000/454)*LL/X]
00. Mass Flow Rate (Ib/hr) 3.20E+00 [NN*GG*60/7000]




PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING -
CLIENT: U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA TEST DATE: 10/11/00

TEST SITE: NO. 20 BATTERY COMBUSTION STACK TEST NO.: CLR- #20BS-M26A-2
Hydrochloric Acid (corrgcted fo nk
PP. Total Catch (mg) - 18.27
QQ. Concentration (mg/dscm} 9.11E+00 [PP/(X*0.02832)]
RR. Mass Flow Rate (Ib/hr) 1.98E+00 [QQ*0.02832*GG*60/454000]
hlorine Ga id (correc or blan
-88. Total Catch {mg) < 0.29
TT. Concentration {mg/dscm) < LA4TE-GL [SS/(X*0.02832)]
Uu. Mass Flow Rate (Ib/hr) < 3.19E-02 [TT*0.02832*GG*60/454000]
Ammoni Acid (¢ ed for blan
- VV. Total Catch {mg) 0.10
i WW. Concentration (mg/dscm) 4.86E-02 [VV/(X*0.02832)]

. KX, Mass Flow Rate (Ib/hr) LOGE-02_[WW*0.02832*GG*60/454000]

i
B e e




PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

CLIENT: U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA TEST DATE: 106/11/00
TEST SITE: NO. 20 BATTERY COMBUSTION STACK TEST NO.: CLR- #20B5-M26A-3
Input Parameters (excluding analytical d
A. Barometric Pressure {in. Hg) 29.65
B. Process (Gas Static Pressure {in. H20) -1.50
C. Pitot Tube Coefficient 0.84
i 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. Duet Depth (in.) - for rectangular duct 0
H. Nozzle Diameter (in.) 0.625
I Average AP (in. H20) = [(AP"0.5)avg]"2 - for flows 0.018
. I Average AP (in. H20) = [(APM.5)avg}"2 - for isokinetic 0.018
K. Average AH (in. H20) variation 1.39
L. Average Process Gas Temperature (°F) 534
M. Average Dry Gas Meter Temperature (°F) 81
N. Dry Gas Composition (should total to 100%)
Carbon Dioxide (%) 4.5
Oxygen (%) 11.0
Nitrogen (%) . 84.5
UE Carbon Monoxide (%) 0.0
L3 Hydrogen (%) 00
Methane (%) 0.0
. Ethane (%) 0.0
Argon (%) . 0.0
Q. Sample Time (min} ) 126
P. Total H20 Mass Collected in Impingers {g) 235.5
Q. Metered Gas Volume (dcf) 74.480
alculated Parameters (excluding analytical data '
R. Absolute Process Gas Pressure (in. Hg) 29.54 [A+(B/13.6)]
| S. Absolute Meter Pressure (in, Hg) 29.75 [A+(K/13.6)]
: T. Duct Area (ft.A2) 2.01E+02 [Pi*EY(4*144) or F*G/144]
i U. Nozzie Area (ft.42) 2.13E-03 [Pi*H(4*%144)]
V. Average Absolute Process Gas Temperature (R) 994 [L+460]
W. Average Absolute Dry Gas Meter Temperature (R) 541 [M+460]
X Dry Gas Volume Sarnpled (dscf) 72.445 [Q*D*(528/W)*(S/29.92)]
Y. H20 Vapor Condensed (scf) : 11.104 [P*0.04715]}
Z Calculated Percent H20 in Gas Stream (%) 13.3 [100*Y/(X+Y))
AA. Theoretical Maximum Percent H2Q in Gas Stream (%) #N/A [100*Saturated Water Vapor
{empirical equation derived from EPA QA Handbook Vol. I1], $3.3.6, T6.1A) Pressure / Stack Pressure]
BB. Actual Percent H2O in Gas Stream (94) _13.3 [Calculated %H20 <= Theoretical
‘ CC. Process Gas Molecular Weight: Max. %H20]
T Gas % Volume / 160 %H20/100) * Mol Weight = Wt./Mol
! H20 0.133 | ‘ 18 2.392
o co2 0.045 0.867 44 1.717
i 02 0.110 0.867 32 3.052
; N2 (.845 0.867 28 20.516
& CQ 0.000 0.867 28 0.000
H2 0.000 _0.867 2 0.000
CHA 0.000 0.867 16 0.000
C2HS6 0.000 0.867 30 0.000
Ar 0.000 (.867 40 0.000
Process Gas Molecular Weight (1b/[b-mol) _ 27.68
I DD. Average Process Gas Velocity (ft/sec) LOGE+0] [85.49*C*[{I*V)/(R*CC)]"0.5]
i EE. Process Gas Volumetric Flow Rate (acfm) 1.28E+05 [DD*T*60]
- FF. Process Gas Volumetric Flow Rate (scfim) 6.72E+04 [EE*(528/V)Y*(R/29.92)]
GaG. Process Gas Volumetric Flow Rate (dscfim) 5.83E+04 [FF*(1-(BB/100Y)]
it HH. Isokinetic Variation (%) 97.8 [100*V*{{0.002669*P)+{Q*D*S/W)}]/
Particulate Matter Results (corrected for blank)
1I Filter Weight (g) 0.0050
i 11 Front-Half Residue Weight (g) 0.0240
o KK. Back-Half H20-Condensibles Weight (g) 0.0000
LL. Total Weight (g) 0.0290 [I+JJ+KK]
NN, Concentration (gt/dscf) 0.0062 [(7000/454)*LL/X]

00. Mass Flow Rate (Ib/hr) 3.08E+00_[NN*GG*60/7000]
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PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

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

TEST SITE: NO. 20 BATTERY COMBUSTION STACK

Hydrochlori id {correct r blank
PP. Total Catch (mg) 20.54
QQ. Concentration (mg/dscm} 1.00E+01
RR, Mass Flow Rate (1b/hr) 2.18E+00

hlorine Gas Acid fco for blank
58, Total Catch (mg) < 0.15
TT. Concentration (mg/dscm} < 7.23E-02
uu. Mass Flow Rate (Ib/hr) < 1.58E-02

mmoni s Aci ected for blan
VV. Total Catch (mg) 3.14
WW. Concentration (mg/dscm) 1.53E+00
3.34E-01

XX Mass Flow Rate (Ib/hr)

TEST DATE: 10/11/00

TEST NO.; CLR- #20BS-M26A-3

[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]



