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639 Alpha Drive
. Pittsburgh, Pennsylvania 15238
Telephone (412) 967-1900
© FAX (412) 967-1911
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ADVANCED TECHNOLOGY SYSTEMS, INC. . 7s Project No: 00-016.

. Septemher.13, 2000

- M. William C. Graeser

Manager Environmental and Quahty Assurance
- U.S. Steel Clairton Works :

400 State Street '

Clairton, PA 15025

| o RE: LETTER REPORT HYDROCHLORIC ACID AND CHLORINE GAS EMISISONS _

. TESTING CONDUCTED AT B BATTERY COMBUSTION STACK ON MARCH 8,
. 2000 |

: Dear *Mr Graeser‘

~ This letter with attachments constrtutes the report that summarlzes the results of the hydrochlorlc
acid (HC1) and chlorine gas (Cl,) emissions: testing conducted at B-Battery Combustton Stack by
Advanced Technology Systems, Inc.(ATS). Three two-hour test runs were conducted on March 8,-
2000 simultaneous with the compliance. test program at this stack (partrculate matter and wstble :

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

The test results have been summanzed in the attached Table 1. Hydrochlorlc acid and chlorlne gas
concentrations are listed in units of mﬂhgrams per dry standard cubic meter (mg/dscm).-
Hydrochloric acid and chlorine gasmass emission rates are listed in units of pounds per hour (Ib/hr).

‘Table 1 also presents pertinent exhaust gas and sampling parameters 1nclud1ng exhaust gas flow rates
in units of actual cubic feet per nnnute (acfrn), standard cubic feet per. minute- (scfm) and dry

" standard cubic feet 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 cubic
feet (dscf) and the isokinetic variation value for each testrun. The isokinetic variation value is equal
to the ratio of the average linear gas velocity sampled through- the probe nozzle to the average
exhaust gas velocity. All isokinetic variation values are between 90 percent and 110 percent, which

© is the acceptable range of values. Actual test samphng times have also been: 1ncluded in Table 1.

Hydrochloric acid and chlorme gas emission testlng was performed in 1 accordance with u.s. EPA
Reference Methods 1 through 4 and 26A and the requirements of the Pennsylvania Department of
Environmental Protect1on (PA DEP) Source Testing Manual (Draft Revision 3.1, May 3, 1999).
Detailed information regardmg the proeedures 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. Process gas samples were. w1thdrawn
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_ . 1sok1net1cally ﬁom the: stack w1th partlculate matter collected ina glass nozzle a heated glass—hned o
. probe, and on a heated quartz filter. Vapor phase hydrochlonc acid and chlorine gas were eollectedf ;
~ina series of chilled i 1mpmgers The nnpmger type and sequence is hsted below e

.No; ‘,Imnmger Tvne _ I I Contents o

1. . Modified Greenburg—Srmth o 50mL 01 N sul’ﬁmc acid (for HCl collectlen)
o Greenburg—Smlth Lot e 100 mE 0.1 N sulfuric acid (for HCl collectlon)
- Greenburg-Smith - - - . " ‘100 mL 0.1 N sulfuric acid (for HCl' collection) ..
" Modified Greenburg—Smrth e, 100mE O, 1 N sodium ‘hydroxide (for €1, collectmn) -
~ Modified Greenburg-Smith - . 100 mL 0.1 N sodium: hydroxrde (for Cl, collectton) R
' Modified Greenburg—Srmth-“ o 3"&200 g Srhca Gel ' : L

_ A gas volume greater than 50 dry standard cnblc feet (dscf) the mlmmum gas volume requlred 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 mlnute as requlred by U.S. EPA~
‘ Reference Method 26A ' ' iy ‘

Followmg each test run, the sample tralns were processed in accordance with PA DEP requlrements ‘

- Detailed 1nformatron regarding the procedures used to recover the- part1eulate inatter catch
- (essentlally U.S. EPA Reference Method 5 procedures) can be found in the summary report for the.
. comphance test program. Fellowmg the gravimetric analysis of the i impingers; for moisture gam the_
- followmg four sarnples fractlons ‘were generated for each sample tram .-

- 7_Fract10n Description = " o . L ,
A ‘Contents of Impmger Nos 1.& 2 plus apphcable d1st111ed delomzed Water rinses. (for HCly -

B Contents of Impinger No..3 plus applicable distilled deidnized water rinses (for HCY)
- .C + Contentsof Impinger No. 4 plus applicable distilled deionized water ringes. (for CLy)
- D .. Contents of Impmger No. 5 plus apphcable d1st1lled de1ornzed ‘water, rinses- (for Clz)

» For each sample train, each of the four fraetrons were analyzed separately as requlred by the PA DEP_
"toallow for the calculation of the collection efﬁcrency of the sample train for HC] and Cl, collection. -

" The contents of. Implnger No 6 were d1scarded

- The actual test samples plus field blanks of the 1mp1nger scrubbmg solutlons (0 1 N sulﬁmc actd and
" 0.1'N sodium hydroxide) were submitted to the subcontract analytical laboratory for chloride ion
Cn _*fanalyses using ion chrornatographrc techniques in accordance with U.S. EPA Reference Method

S 26A The analytlcal laboratery results showed the followmg

B 6', The chlonde ion concentratlons of the ﬁeld blanks were less than the analytlcal
o detectlon l1mrt

. ADVANCED TECHNOLOGY SYSTEMS, INC. . .
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o F or all threc test runs, the HCl collectlon efﬁc1cncy of the ‘sample- tram was
calculated to be gréater than the minirum collection efﬁc1ency specified by the PA
- DEP (i.e., the chloride catch of the Sample Fractlon B was atmost 10 percent of the \
. chlonde catch from Sample Fract1on A plus Sample Fractlon B), and

. _For the first test run, the Cl2 collect1on efﬁc1cncy of the sample train was calculated
- . tobe greater than the minimum collection efﬁc1cncy speclﬁed bythe PADEP (ie.,
~the chloride catch of the Sample Fraction D was at most 10 percentof the chloride”
catch from Sample Fraction C plus Sample Fraction’ D). The Cl, collection .
efficiency of the sample train-for the second and third test runs could not be
caleulated since the chloride catches in Sample Fractions C and D were less than' -

"the anaiyt1cal detcctlon llm1t

Cop1es of the ﬁeld data sheets cqmpmcnt cahbratlon data analytwal laboratory results and

. emissions calculatlons are mcluded in the appendlx

T Very truly yours

o Jolin_l". ,S-htmsh,oc_k, Ph.D.
- Senior Project Scientist

Approﬁed by: 4

fﬂrﬁ/

] mson Khosah PhD

o V1ce Pres1dent

Sc1ence and Technology D1v151on

s JPS/blc
' Enclosures

© Prj-00:001-249:016-00/00-016_US_Steel: Clairton_Works: B_Stack_Method26A. Letter_Report.doc

| f ATS apprec1atcs the opportumty to prov1de U.S. Steel w1th process gas testmg services. Tf you have |
. any quest:lo:ns regarding this letter report, please call Dr. Rabinson Khésah orme at (41 2) 967- 1900 R
- or e—mall me at the followmg address Jshlmshock@atsengmeers com '

ADVANCED TECHNOLOGY. SYSTEMS, INC.
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" Volumetric Flow Rate

- Hydrochlonc Acid (I-ICI)
, Concentratlon S
- Mass Em1ss1on Rate

: C_hloriner Gas (CI ‘2)

. -Concentration "
- Mass Emission Rate .

" Temperature . -
. Moisture Content )

- Sampling Conditions
 -Test Times '

*. Sampling Time ~*
" Sample Volurne - **
- 'Isokmenc Vanatlon - A

- US. STEEL CLAIRTON WORIES ‘
'CLAIRTON, PENNSYLVANIA

TABLE 1 .

B-BATTERY COMBUSTION STACK

oo ‘(mg/dscm)
- . (lb/hr)

" (mg/dscﬁ} ;
- (Ib/hr)y-

" (achm)
~(sefim) -

(dscfm)
)

- {(%)» o

ey
(minutes), -

(dseh

(%)

©L29EH0L
260E+00 -

4.83E-01
C9TE02

fn

LI3EHOS -

6.30E+04"

L 537BY04.
4z
148

080516 1020
120
55359
1079 °

CULA2BHO1
o 231E+00

< 193E-02
< 39803

o L1SEHOS,
. -640E+04
. 5.51E+04 - -
SLar2
140

107.0.

- : HYDROCHLORIC ACID AND CHLORINE GAS EM!SSIONS DATA
: o MARCH 8 2000 L

CL09B+01 Li7ERO1
C2.20BH00 2.38E+00°

< 209802 < 174E-01
< 426B:03 < 351E02

110E+05 C1.13E+05

6.26E+04 | .6.32E+04
 5A44E+04. . 544E+04
455 46T
S1310 0 140

1053 o 1309 ".”f.z.ssoftotléos N
0
56288

Exsttets
53.894 .-
© 37

- mg/ dscm mllhgrams per dry standard cublc meter
‘ *: f Mlnlmum requlred sampling time is 2 hours (120 mmutes)
: * Minimum reqmred samplé volume is 50 dscf -
bl *** Acceptable range of values s 90. 0% <= Isokmetw Vanatlon <= 110 0%

00-016_U. S. Steel Clairton Works B Stack Method 26A-Table1

. :.ADVANC.ED. TECHNOLOGY, SYSTEMS, INC,
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 U.S.STEEL CLAIRTON WORKS
o CLAIRTON PENNSYLVANIA )

| Hydrochlorlc Amd and Chlorme Gas
R Emlssmns Testing Conducted at
B Battery Combustlon Stack
| on March 8 2000 RO

- ";Sep‘tembé_rfzjom e

| -';‘APPEN-DIX o o

- F:eld Data Sheets Equ1pment Cahbratlon Data
o Analytlcal Lab_oratory Results and Emlssmns

Calculatlons L

* | ADVANCED TECHNOLOGY SYSTEMS, INC.



LY

bs .M&N.!Qumfn . 3 YA Sl [ e
- - | ) L U_‘\ru &@ ~ ssogag
<l Pot S NS , PO RIS F 00¢ ~ 9 SaTI3aN | oamiIsog
| DIETSHEY ~ HOENN {01601 5 e (235 §7) 3054 oo 1 100 y Tof8] ™
77 | _FEES QLS HOR N T Te5 a0t v - @0> [990 9[QOT[| =V ] ——— —
V' @.h\mm SRl POSTH N 1'0 1w 001 G ~ wo> [qia 0l 00 G| “aea ﬂ@\..l \ Q,z_ 70
o bs J s 195 Q7)) YOSTH N 1'0 TW 001 T ) .,,...,.,.ﬁ...EE T e R . \10 47| 20d
& U Lgr el POSZH N 10718 05 "1l | pounbay ey wna | wnnozp & : Tguny  puny
v Jemg jutiy . stuajuey) saJurduy “ON (338 09) U 8] WAISAS , uosodwio] sery A
£l = OTHY% (o) .T i a,.um.? .T . .. — ] :; 6, u_.m@@s Q- $op (UL SR,
vLT ) =MW = daL Cu_u:_.,_.v = darn (es)) =dae (1) = Fau {gy) .ru ,.w R T.m =v O/NL =y 1A,
isajeun)sy (o) T T _EL N P .¢ . nun.w . O , N_W.O,D Jopl upu S(o}
N = Bar (1013w1]) = ,m>a Crms)| . =3ae (HY)] =3ae (gv) J *.0 .T ' _,-.N wq Q9 =V 1 wmmn_ .
88 | ehz| bL | b3 Ib| 242 02 koo {24 0]700| 121 -2hL| QIboJEE
85 1 %va| LL| B3| 99F| k| vz k02 @M 1aQ <. sol
bSledz] Q1| oL |99 (hz| S AR.Q | w3 0 ko @] v8l
09 | =it LL] LS 1 LSH] 1h2| 0-21290 [29-Q[2D2] Lie
01 ek | YL | SR 1G¢| 2| o'Clig.a|Ja:-9|g0-al :F 7 T o |
12l <k | L] 18| vy] zbz]| @ 8130l 19 0lg0-a| |71 bz L[ohsal™ a
bS [ehe | WL | 38[ @9V 2h?| 02090 (09050 0] 141 b2 L] GErof*
Yol vz |- Y| SO a35| 2he] ©°219.6[19-6 600 o
bl Ghz| <L €3 ]0aT | 2hz| o 4 123 180 Ha | ¥l
29| &bl L] 18 |[OLb[2hz| o ¥ [18.0[ 180 100G Lie
. Z9 | SW| 2L LL | o3t el o3 [28 0285 0] 10 06e
e 9 1Shz| Il ¢L |89k 1bz] o¥|72%0[28Q] haa| GII 1L | Gog0[F M
(o) (4o {do) {do) (o) (3o (84 up) (Ots ) (O up) (OzH u) (ap) (1s3 (up)
“duaf, dwiay, mo uj duray, “dwag, [EnpRy | pannboy Surpeay g Hog
sjuswiuo]) nxXq A .QEQ.H. JOPIN Noelg LR AR A HV 20u0  Jv iond HnWod W T, JEIDARI], umw,r
80 JH0D 1011d S99t 5 HdAL ¥ 4715 1M0d 961 (u) "VIG MOVIS _ “d-910-00  "ON.LJA(O¥d
Q Y4 Q (W VIdTIZZON Lb -9z~ HLVANOLLVMEITYD QG | — (O W) gIIIVIS WN x_i ,mw kww MU 1S3L
R "ON 480¥d nm;N, QA9 | - (A) "MMOD YaIIN PR G.N (8Hw) ag Joulg uonsnquio)) Arneg-g 1INN LSAL
|N 19 L nwa ON¥EILTY & QQ 7 @HV)MOLOVH HDLIRO ._H VOUN- S8 - 10 "ON 1Sii _ Vd-uonz A1IS LNV 1d.
: qw. | .@w . 'ON X0 4I0J/LOH .wu XAdY "ON X08 TOULNCD 88. ‘ y 29 Yot a1valsds - SO HOUIZL) [331S SN LNEITD
ol 3oeg LEBHS VLVA ONTTJNYS 3DUN0S MO'TA HOIH

. . : . S
[ i i i i i i i H g ! l i ! ; 74
i i i i i o i . g : J ; 5 4 5 } E > £} E A



‘3 By
. L 240j3¢]
[20 EIERS B 00T ~ 9 aanEdaN | 2amsoq
om. mﬂ, = C&TT HOBN N 10 T2 001 ¢l (938 S 1) YauT HEa T 101 [
y HOBN N [0 T® 001 | ¥ we> Yy v o
o, Oyl = O.wv. o YOSTITN 10 T8 001 g3 TE s10508 Jmﬂb\?\i _ -
: POSTII N 170 "1 001 T fuyz) (o) S ¢ To.
POSTH N 10 TW oS 1 pasinbay | oled WOQ | wnnoep C & cumy Uy
3v LU eug,| sjuaue)) 0dudug ‘ON {995 0G) YOI LU} WOISAS vopsadura) seny L
€l =0tH% ) Mwm _ _E.TPT _ 19L-0 19294 Jopy urw S0l
9LT =M = TAL (Jopug ) = dae (aess ) =gau (v} =3ae (gv) \W _ r . TN =v| o nw =V Z vdeg .
Seusy
; . : ;
LG 2t | A8 | bbb |oat|zhe | 02 [Cho| ko206 0| Lba -2 LL| ouolEE
LS| e | &3] GL 9L+ Sz ] acha o |2 Ql%0: G cor
LS [2472 | s8] Wb | bt |[Ehe |0 6[15 @ [98 G o 0 7l
2clehz| $8) gL [Slv|ehe | O°¢ [F9-0 [ha-0| o9 L1z ‘
BSiz2h2] 58| 2b 29N 2hz] o ¢glhr o [¥9-0]€0 T [
O ehz | S3| aLlaSH| 2he| ©0'a[F50 |98 G| 29| 51 &G L[ogLafes A
Q9 lenz | ¥ | SL | 9kv | 2le| o2 {2k o [2h 0|20 9 B14- 3G L[| Gublce
T9 ehz | €3 | Wb | huv| | 9o #[%9:0(¢9° 9| %0 Q , s0L
AG | tht | €& Wb |G | lhe | 0G| 1S3 59 "9 vaL
G2 | 22| W[ B&E! Vhz| 09|G0o 1| Ga-1| 569 Lo
4 B9 <he| 13| 2L | €951 2wt | QOL| 92| 9201] 90'0 o
WS 2Glewz| 12| 98 [ 2% zwe| 5 9[CGo 1] Gol| 500] 18] 2hL| GLofs
{d0) (do} (4s) (o} [EN] {2 HTR) (0zg "un) (OzZH W) (ozH up) 309} {1s3) Cuy
-duray, “durag, mo uy ‘duia] “daa [enny paznbay Guipeay juog 10,
SIUAUI0)) uxg 1 dwag Jaapy|  owsg aqod | wnnoBA HV 24O} gV 1014 Woda g DSIIARIY, 159,
V80 JH00 LOLId  sdduep b _ HdAL ¥ FZIS 1¥0d 951 (1) via MOvLs d-910-00  "ONLIZOW
Q¥+ QO (u) "Y1a 21ZZON fusod -} HLVANOLLY¥EITvO G-y - low .ém._ JLLV1S ' mdl f YA m(m MU LS
. -0l ‘ON3E0¥d &% QQ ) (A) YH0D dALIN 0G-L7, - GHW) g oS uonsnquo) Kaneg-g LINN ST,
Zl & L9¥ ONYELTE G QQ+7, (@HV) YOIDVLHOINGO _\- VTN - SEE - YO "ON 1831 Vd ‘uouie) 41IS INVE
: W. 'ON XOH 0TOD/LOH 47 -X3dY "ON XOfl TOUINGD 000T o:mw Yose 3Lvd 1S3l SHOM UOMIID [9NS ST AN
Tt a3eg ‘ LFAHS V.LVA DONITIINYS ADUNO0S MO HOUI

ki - b o o ° I - E . . P . . . , }
- o N . - - o v B -~ g - E o E i = =i | = - .



=21

i \hmﬁ 3 IFW.WU o v._@ b_lE
7 & | ¢ A0 AT o
LE 90 LR 15D €115 5 007 - 9 AT | anisod ) |
ST/ s %S © HO®NN 10 1% 001 5. (535 £1) }o24 ] YL 100y @\ 0.6%] ™
<] M\,m.m e HOEN N 1 1% 001 b 00> [Go0-U Q0-GJ #=w T 02
B’ | DOOST DEG POSTII N 10 1W 001 K Wo> [H30-Q| a9 G| e VERBAIEE
CoF | 89529 YOSTH N 10 1% 001 T ) @) (£ : IR
&7 | 2e ) .29 bOSZII N 10 T8 03 1 pannbay | ety o | wonozp < 4\\ 7 iy 7 iy
Gy [enrg owg st 10dusduty ON T (098 g9) Y yua wsky n»..,ﬁ\ vomsodway) seny L)
€ L =0% ?L c @ N _EuN I, ,_.\ mw P 'O G¢q-0 _ Jop ur ﬂ,ﬁﬁ
YL = MIN = ¥ (ot [ ) = Tau (yaeis) ) =dau (V)] =dae (V) .T.T m . ﬂ.u m, =y ONL =y _mw._.
Gl I R 790 <o)
) = 8at (190 ) =348 (3pr)s]) =3ae n.mS = GAE Eﬁ m _ O~ WW =i 9 J =y _,_ s3]
CG %2 | Ob | Lb|29%|zhz (o2 [ChG|Cha 749 2PL-Oa K €e
259 jewz| o | Ll 09 Th2 [ ooz [6h a|Sh 8] 2070 sot
25 [ She| OL| LL [SS¥| W2 | ©°¢[59089.0( ¢ 3 ral
ZS | etz Lel 9L | [ | \Vhz | @& ¢9 9leq Q[ <a'a LiT
2581 1zv2 | b3 9L Sh| zhz | ©°2 |29-0[%5-0/Fa-q : g6t
SG|tre| LE| 2L adFithe | @ ¥ 550 G50l o0 OLZ ‘LRL] 2¢il|sss b
SSlevz| 221 9b [\E¥ | Jhe| 0 %599 [€9 0] S070| oLE L 3L Szl
SSlzhe| S8 L T SLE The [ 0°¢ (8373 (%9-01%09 5]
bglzhz| LS CGL [ E3F] she| o'k 22-Q[%% 0] Ho.9 r'8l
O 1ehe| LS| L |ELF| otz] o[22 Q|88 G (R0 3 It
_ Q9| enz.| 15| Qb | Sl | Qhz | O°C | #90| %9.9 a0 __ 06t
AT 09 1 Cwc| 98198 [ 95| otz o'V [S23[S2 0| 700| LS. ZLL zGalfs M
{a) () (2o} (1) (4.} (d0) (5 v {ozH wy) (OoTH e OcH™w) | {20 s (uy
~duag, “dway, ng u ‘dway dwrag Jetoy pannbay Burpeay . wiog Ho ]
swmputwo]| - xg SEHTR] ‘duaf o) poeig aqo1g W HY 324110] 47 101 WOa owt, IBIABIL | 153y
v8°0 JA00 101 S598010 .5 AL ® ZIS LU0 951 (u) VIdJovis T d7910-00  ONID3I0Nd
Qh¥-9  TOVIAIIZON L[, . o7 -5  ALVadNOLVIEarvD 0G|~ O WIdLvis . <7 i y_v r SN amxu_bmﬂ
] -0 "ON HUOMd 2090 - ) (A) 40D diianw QG - Muam (B v gm %sm uonsnquIo) ‘fu_.:..m-m. ) LING ,hmE.
Z13 1ZH9Y ONYIIL G 59-7  (@HY)YOLOVA IR0 AL SEUTRETER) ‘ON LS3L - Vd uougly LIS INV'Id
[ "ON X089 Q100/LOH 7 xadv "ON XOf TOMLNOD 000Z .E\m yoIep HLVA LSTL SHOA UL P SN INEITD
Tiot 3By LA VYA DNITIWYS UN0S MO HOIIT .




\ ‘g ERIIRY
‘L 21052¢]
Q%ﬁ& | =760 175 B3ilTS 3 00 ~ 9 SANEBAN | samsug |
HOUN N 1°0 13w g0 ¢ {295 S1) 32242 yea 103y N
o HOPN N 1'0 1w 001 ‘¥ wo> EEITAY ﬂ b . 00
em._ ﬂ,wl — owwcmol POSZII N 10 1W 01 3 00> il \qﬁ.@ - Z0
: VOSTH N 170 1w 001 T () (ug3) e o Uy . 700
POSTH N 1'0 1w g 1 padinbay oy INO(Q | wanoep S /\ zumy T uny
BV ey jeurg mEqu,u sagupduy ON {035 (g) 03] 3{ua] WalsAS uonisodutoyy sen) g
£l = Q7% (o) .T _O _:LM P ¢ ..T 13 \Thu_ Q Jop uty sjEo,
PLT = \,55_ = BAu CmauE.E = dae (Youis ) =3au (Hv)| = daw (qv) MQ/N m R ~ m;. =y @ & =V 7 ade
”muwn:_ﬂmu
ns) %he] 16 | Lh [ ISy <ie | o 2 59 .0[ 696G %0-0]| 10 2 S L] Kagiee.
PT % | 1B LL [ SobThe[2 ¢ 59-0(690|€3:4| | X
TG ¢tz lb| 5L LIE|The [Q-F 92,0 [93-Qf hio9 . vl
g s | Vb 8L [H9 6| th2 [0 4 (985G (4% 9] 935 _ %
Sl e | b 96 [#5F G | 0-#]359 (389 Ho 0 06
S51ev2 ] Vb | 9L{7SY | 2t @ %[95°038.01 40O VS L - NS LgTisss a
SS|ehve | V| RLb| T9H Chwzl o 2 19-319-Q0/Z9 Q] TS - IVZI G&2)fee
65 | < he bl bi| LbST2wz| o ¥[739 250 |150°0 so1
ng |z ob| b 9aS|<we oG [3a ] Zar| |G o r8l
TS |2he | ob | BL|LoH | The| oG] Basl] Sos1] £0°0 [
TS |eviz | OL | LL[S33| Twe| =8| % 1| 80.1]33°0 06t
UG § vS| ¥n€| b 2 b[5Gy VP2 of[9a e 33 0| bo 0| CHE oOZ[ S [rw 9
{do) (EW] {da) [£8) {de) (3 (SH un) {0t u) (OzH w) (ozH w) (2p) (Ls) {up
“dua], ‘dwa] wno . ‘dway dwag, [engoy paanbay Juipesy iog Ho(
SuIUWeY XY 1] dwa sojepy|  pug aqoi] WANJEA HV 20| dvieng WO3a JwiLy ISIIARI], ummm_
¥8'0 200 LOLId  saduel b HdAL ¥ HZIS Ld0d 951 _ (Ul via yOVILS d-910-00 "ON LOEr0ud
z i
Qirh G (m) viag1ZZoN L1, 92~ ALV NOLLVYErivo QG -1— Omwdovis ST T .Wm MTAD 153L
‘ w -6 ONHHOUd &2Q Q) (&) MU0 HLLEN DG Murm. (L u) gy Houg vonsnquio) Laney-g JLINM LSIL
Z15H =Y ONYMLIL &0~ @nv) YOOV HIISRIO 7~ VTN - SUT - U0 "ON LS3L Vd uoey LIS INVId
m "ON XOH A102/L0H 47 "XV "ON XOd T0ULNOD 0007 ,£$ IEN ALVA LSHL $HI0M UOKIRLY) [321G°§N INAID
tiog s

LAAHS YLVA SNITIINYS ADUN0S MO FIDHH

i3

; _ L ; ; ﬂ . ; ” ,_ i _ ‘ , ]
) . fig zf = = = =} b & =i = = ] = = 7] = B



J 3 L el L el ! H < T . 2HEESY N

1

HIGTI FLOW SOURCE SAMPLING DATA SIIEET
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CLIENT U.S. Steel Clairton Works TEST DATE March & ,2000  CONTROL BOX NO. APEX- _+ HOT/COLD BOX NO. \_l
PLANTSITE  Chairton, PA TESTNO. CLR - BBS - M26A - D ORIFICE FACTOR (AH@) 2.0 C 5  FILTERNO, 470 QTAE
TEST UNIT B-Datiery Combustion Stack B.P. (in. Hg) 249-50 METER CORR. (Y) 110G 2.3 PROBENO. 10- |
TEST CREW mw (LA ey STATICP. (i H20) —{+ 5 O CALIBRATIONDATE = Y= 2.0 ~ 44 NOZZLE DIA. (in) O-HHC
PROJECTNO.  00-016-P STACK DIA. (in.) 156 PORT SIZE & TYPE g Flanges PITOT COEF. 0:34
Test Traverse Time’ | DGM Pitot AP |Orifice AH Vacuum Probe Stack  [Meter Temp. Filter Exit {Comments
Port Point Reading Requiired .>oEm_ Temp. Temp. In Out Temp. Temp.
(in) (EST) (den) (in. H20) (in. H20) (in. H20) (in. Hg) CF °F) f&0) °F) °F) P
A 55511550 |X22-350/0 .03 [0:65]0.65[2.¢ [241 [449 | w9 | =5 |24 2 59 5 min.pt.
390 €. 0% |05|0-65 >0 20| [4C0]| 92 |29 242 | 546 )
27.7 ©.03 |0-650-b5{2.0 |y {4LY | a8 |<q |02 | 8C
18.4 0:03 1D-650-65| 22 | 242 465 [96 |q0 | 242 [&¢,
0.5 | 0 o7 |0 430 4312.0 (242 |47¢ |96 |F0 |=242]|5L
314 20 216 294 1002 |6 a2 (o 4320 [zda [477 4L |90 243 | 54
) sss 1427 (816 24004 0R5 [0-S5[40 241 [4C] |92 |90 |245 |54
390 | jervd 1095 1085 e | 22 504 |97 |90 |24z |54
217 03065065 %.0 | 24 (427 [g¢ |90 |zZuz |54
12.4 €.03|0 ©5/0-65]3.0|2d{ 1425|499 [ae | 242|510
10.5 (0 O,L,.,w o043 a0 22440 Qhﬁ “l 43155
2l|457 $59-279 [p- 02| 0 43/043[ 2.0 |29 1 (441 | 9% | Gl | 242155
Page 1 A - Vo A nk \N,W . mp@ B.,3 avg = [(AH)avp = B (Tstack) u<wn {Tmeter) avg = _
._,:E_w min del w @.ON/W | Qs @ O , &.mJ 13_ Aw_ %V °F) Estimates:
Test a= 2L oo 57 A2 laryave = () ave= | (Tstack) avg = (Timeter) avg = MW = 276
‘otals min del . Q 3 w O- 4 Q %mmﬁa_ 0— L.» °F) %H20 = 13
¥y Gas Composition _J/..mQ System Leak Check {60 sec) No. , Impinger Contents Final Initial Aflg)

. Run 1 Runz \r ] Vacuum | DGM Rate | Required L. 50 mL 0.1 N H2504 . 5080 .4 [1y3.4
02 | 3. R b Gty | (efm) 1 fetm) 2. 100 mL 0.1 N {2804 mv\._&m. {7 WL m&ﬂ H9.4
n (2. @ — 5\ Before |5 . 00 |©-CID| <o02 3. 100 ml. 0.1 N H2504 4% A 1505 4 2.,
o — l\mmJ Afer | Beoct [O-06L] <om 4. 100 mL 0.1 N NaOH -3 mwwrx [

e 1958 Pitot Leak Check (15 sec) s. 100 ML 0.1 N NaOH MsH MY |25
_ 1_Positive | Nepative 6. ~ 200 g Silica Gel %Q Ao 1G53 3 13.3
Before | UK (s O 7. A . .
ater | S |20 8. el (2.3 g |




HIGH FLOW SOURCE SAMPLING DATA SHEET

1

—.P.m..o.

2 2,. m )

CLIENT U.S. Steel Clairton Works TEST DATE , 2000 CONTROL BOX NO. APEX- L HOT/COLD ROX NO.: \wn e
PLANT SITE Clairton, PA TEST NO. CLR - BBS - M26A - > ORIFICE FACTOR (AH@) Z-00% _m_.nam_.ﬂ..zc. _ N*..M O @A. Z
TEST UNIT B-Battery Combustion Stack B.P. (in. He) 29-5C METER CORR. (Y) 1.9022  proseNo. _ 0- .‘mx £
TEST CREW mm *Cy RS STATICP. (in. 120y ~— | 5 © CALIBRATIONDATE 9§ = 2.0~ GG NOZZLE DIA. (in) O i} o
PROJECTNO.  00-016-P STACK DIA. (in.) _ PORT SIZE & TYPE g Flanges PITOT COEF,
Test Traverse Time - DGM Pitot AP {QOrifice AH Probe Ennnnﬁnav_ Filter Exit  {Comments
Port Point Reading Required Actual Temp. In Out Temp. Temp.
{in.) (EST) {de (in.H20) | (in.H20) | (in.H20) CF) CF) (R Ch £F)
¢ 555 1500 | ¥E4-8T5 0103 |0.65 065 2 1452 | 45|92 (243 ] 53 5 minJpt.
39.0 065 [ 05]1 05 2N 1 ALG 94 |92 |RYs | 53 .
2.7 005|081 05650 242 (478 | 99 (G2 [243 | 52
18.4 00 1095|0540} 242 1480|100 |42 [242 |53
10.5 p-cH|0-85/085| 4. 0 | 2n2 479 | G4 A | RY D] Sif
331830 |¥15-605 [0°05|0-6510-65] 4.0 |242 (4= {9449 [4 [243] 54
D 5551535 [RT5- 6051604 |0 Fh 066 (4.0 (2141 [4230] G2 |90 | 20— 5
o | 0:6% |0:96|O%b|4-0 124 |236 |57 |50 (242 | By
213 004 |©-%G| 0 E6 4 O 242 442 |9F | 0 | 243 |53
18.4 O cH|0-Gb |o-gbl 4 o|2% | [44C] SiS | 98 | 24255
105 V 0:02|0:65/8-65/3.0 |2%] 1449 | 9¢ Qo | 24xlE3 . ,
1310 & 804 72]0:92]|0-65|0-65 3. © 242 |44 5|9¢ | 0 | 23] |55
Estimates:
Page 2 A= m.u G |a= \NWO . mnwu\ (APYavg = |(AH) avg = .G,mEnE avg = {Tmeter) avg = MW =
Totals min def . 0-03¥ SERY| A5 NAJ_ 85 e SLH26 =
Dry Gas Composition XI System Leak Check (60 sec) No. Impinger Contents Final Initiat . A(g)
_NME i Run 2 1JU\ Vacuum { DGM Rate 1. S0mL 0.1 N 2S04 - ] s
co2 | A [o — MAM, ' . Gin. {15 {chin) 2, 100 mL 0.1 N H2804 Mc mm = wu% A
02 (A \m : n /\ Before 3. 100 mL 0.1 N H2504 _ . ‘ .
o —— After 4, 100mL 0.1 NN2OI7 - - - - L . .
M %S .ﬂc Pitot Leak Check (15 sec) 5. - _8._,_:.___. 0.1 zz%.__..__ H.P.Wuo = ._ﬂu\ .\.r _
. ’ _u.ow:?n . .Zn.m"_:ﬁ G. T - e S RN o

2~ 200 g Siliea Gol




0rF0-

00/LT120 V| OFt0 0F+'0 zs
. 00/50/10 V3| $T7°0 €T A 199
L6-01-90 V| $Tv0 STHFO §TF0 €
96-5¢-11 V3| SIv 0 S19'0 €IF0 iv
86-07-L0 V3| 9040 90¢'0 90%°0 0¢
96-61-70 VI 9090 90%'0 90F'0 97
96-21-£0 Vol €80 SLED $LE0 ¥4
00/81/20 VI L0 SLE0 SLEO v
86-01-€0 V3 LyE0 LFED LyE0 £z
00/81/20 V3i| e tPe0 yPE0 7z
86-01-€0 V| +E0 PP 7E"0 Iz
00/$0/10 | 0Z€°0 0TE0 0ze0 13
86-71-v0 V| 01£°0 0reo 01€°0 €€
86-01-£0 V3| 01€0 01£'0 01£0 0z
00/50/10 V3| 06770 0670 0670 St
96-50-L0 V31| 0620 0620 067°0 81
86-01-€0 V3| 06270 0620 0670 L1
96-bT-LO V31! 06Z7°0 0670 0620 - 91
CL6-T1-€0| v3).187°0 0870 18270 ¥l
86-0Z-01 i} 182°0 182°0 182°0 £l
L6-81-L0 31| 087°0 182°0 1870 4
00/50/10 V3| 0970 092°0 0570 11¢
66-61-50 V1| 0920 0520 092'0 0
00/50/10 V3| OFZ'0 A 0FT'0 184
00/50/10 Wvi| 0vT°0 0¥zZ0 ove'o 6
00/S0/10 Y| 070 A 0rT0 8
666150 ¥ $2T°0 §eL0 §TTO 01
6676150 vl 0zzo 07Z°0 0770 o
00/50/10 VI 61270 . 6170 5170 o
66761-50 v} 6170 6170 6170 38
L6-T1-50 V3] 61770 6120 6170 L
L6-21-€0 V| 612°0 6170 6120 9
86-07-01 V| 6120 610 6170 v
6661-50 V310610 0610 061°0 e
00/50/10 V| 0610 0610 061°0 6T
66-61-50 V| 061°0 0610 0610 82
66-61-50 V31| 061°0 061°0 061°0 LT
00/81/20 V| 061°0 061°0 061°0 s
86-07-L0 V31| 081°0 081°0 081°0 1l
96-+060 VI 951°0 910 9c1°0 L
969060 Y| 95100 951'0 SN
96-21-50 VM| 9$1°0 9510 9510 z
96-21-€0 Wi} €210 - €Z1°0 $210. !
Qg Ag o] g i "ON
p:sm.aq;[tag (saqau;) 9Z1g Q{ZZON
00/62/20 ‘parutg LAFHS VLVA NOILYHEITYD ATZZON SSVID XAdV




APEX GLASS NOZZLE CALIBRATION DATA SHEET Printed: 02/29/00

Nozzle Size (inches) - Calibrated

No. A B C By Date
53 0.440 0440 0.440 JKA 02/27/0¢
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 ¢.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 11-25-86

M
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DRY GAS METER CALIBRATION DATA SHEET

ﬁ CONTROL BOX NO. AU)Qt){ —"/F’ CHECK  PRE-TEST "
CALIBRATION DATE \ AG - 24~ ‘ ONE: POST-TEST

C BAROMETRIC PRESSURE (in. Hg) 255t Sé CALIBRATION OFFICER grs

i o

ﬁ WET TEST METER DRY GAS METER

. Gas Elapsed  |Meter Gas Iniet Outlet Orifice

e Volume Time Temp. Volume Temp. Temp. Diff. Pres.  |Vacuum

: RUN NO. Vw (ef) {min.) Tw (°F) |Vd (deh) . Ti (°F) To (°F)  |AH (in. H20) |(in. H20)
'E 1 START [y R '

L@ 1B

MIDWAY o)

STOP
DELTA * |5- @@ |9.23
2 START E,D’Q)cé@ | 0

MIDWAY
STOP___|5ippd | 639
DELTA*
3  |sTarT
MIDWAY { =il
STOP

i DELTA * | 5,

ZC.-,\ 5 ZZr

Dry Gas START
Meter Leak ]STOP 5 350
Check DELTA *

{DELTA Vw (cf) - DELTA Vd(dcf)ulo(mm)- i / ofl  <=002cfm

*: Express final elapsed time in decunal format

Differential Pressure Gauges (check one): Inclined Manometers Magnehelic Gauges

Run #1 Run #2 Run #3 Avg.
BP (in. Hg) 20.10 29.10 25.10 - AH@ = 0.0317 * AH * [(Tw+460) * Time]*?
Time (min) . 9.33 6.65 5.42 BP * (To + 460) * (Vw)"2
Tw (°F) 71 71 71 , :
Vw (cf) 5.000 3.000 5.000 Y = Vw * BP * [(Ti+460+To+460)/2]
Ti (°F) g3 92 95 Vm * [BP+{AH/13.6)] * (Tw+460)
To (°F) 78 79 .80
AH (in. H20) 1.00 2.00 3.00
Vm (dcf) 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



DRY GAS METER CALIBRATION DATA SI—IEET

CONTROL BOX NO. "lg?f?-;é T : CHECK PRE-TEST
CALIBRATION DATE Q5 13 -GBS ‘ © ONE: POST-TEST —
. : T I : . .
BAROMETRIC PRESSURE (in. Hg) 2. ‘{;z) | : CALIBRATIOL\- OFFICER s
WET TEST METER DRY GAS METER

Gas Elapsed [Meter Gas Inlet Qutlet Orifice

Volume Time Temp. Volume Temp. Temp. Diff. Pres.  {Vacuum -
RUN NO. Vw (cf) {min.) Tw (°F) _{Vd (def) 1Ti (°F) To (°F) _1AH (in. H20) {in. H20)
1 START | peep " A |

- /5 S
é,C‘/ | S lEp i

MIDWAY
STOP
DELTA *
2 [START
MIDWAY
STOP
DELTA *
3 START
MIDWAY
STOP
DELTA *
Dry Gas START
Meter Leak |[STQP
Check DELTA #

176,62 7
5.2

{DELTA Vw (cf) - DELTA Vd (dcf)} /10 (mm )= ¢gg)9 jf: <=0.02 cfin
*: Express final elapsed time in decimal format
Differential Pressure Ga_uges (check one): l/ Inclined Manometers Magnehelic Gauges
Run #1 Run #2 Run #3 Avg.
BP (in.Hg) 2940 29.40 2940 AH@ = 0.0317 * AH * [(Tw+460) * Time]"2
Time (min) 8.12 8.12 8.10 BP * (To -+ 460) * (Vw)"2
Tw (°F) 56 56 - 56 '
Vw (cf) 5.000 5.000 5.000 Y =Vw*BP* [(Ti+460+To+460)/2]
Ti (°F) 85 86 86 Vm * [BP+(AH/13.6)] * (Tw+460)
To (°F) 69 69 69
AH (in. H20) 1.50 1.50 1.50
Vm (dcf) 5.125 5.125 5.130
Y (Pre-test) : 1.0023
AH@ (in. H20) 2.147 2.147 2.136 2.143
Y (Post-test) ' 1.0115 1.0123 1.0115 1.0118

AY (%) 0.9%




S . e

- 4000 Tech Center Drive ' . :
Monroeville, PA 15146 ' tH & Environmental Laboratory

::xz 3:123 2232202407 RECEIVEDR MAR 2 v 2000

UEC

USX Engineers
& Consultants, Inc.

March 23, 2000 .

"Advanced Technology Systems, Inc.

ATTN: Mr. John Shimshock
639 Alpha Drive

RIDC Park

Harmarville, PA 15238

o= =

d— — —— i o -

Attached are the analytical result{s) of the analysis on sample(s) submitted to the UEC
Laboratories on March 10, 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, Iné 'g current terms
and conditions of sale, including the company’s standard warranty and limitation of

liability provisions, and no responsibility or llablllty ig assumed for the manner in
whlch the results are used or interpreted.

The results were derived with the following methods.

ANALYTE ' METHOD

CHLORIDE _ : ) EPA 26A

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

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

Sincerely,

AL &}ﬁﬂii

Stephanie A. Guilyard, {ﬁIT, Project Manager

Bnclosures

A subsidiary of #SX Corporation

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

B-BATTERY COMBUSTION STACK

MARCH 8, 2000

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

. Sample ID : _ Chloride [Sample Chloride |Collection

Test (CLR-BBS- ' Conc.  |Volume Catch  |Efficiency

No. M26A-) ‘Sarmple Type - (mg /L) [{mL) -~ (mg) (%)

1 1A 0.1 NH2SO4 - Impingers 1 &2 | 39 4786 - | 18.67 [94.5
1B 0.1 N H2S04 - Impinger 3 6.8 150.9 1.03
1C 0.1 N NaOH - Impinger 4 5.1 148.5 076  |100.0
1D - 0.1 N NaOH - Impinger 5 < 020 ]1572  |< 0.03

2 2A 0.1 NH2SO4 - Impingers 1 &2 | 39 431.9 16.84 [97.0
2B 0.1 N H2S04 - Impinger 3 3.4 150.9 0.51
2C 0.1 N NaOH - Impinger 4 < 020 {1540 |< 0.03 = [NA
2D 0.1 NNaOH - Impinger 5  |< 020  |166.1 < 0.03

3 3A 0.1NH2SO4-Impingers 1 &2 | 33 (4382 | 1446 [884
3B 0.1 NH2804 - Impinger3 | 10 168.3 1.68
3C 0.1 N NaOH - Impinger 4 < 0.20 159.5  |< 0.03 |NA
3D 0.1 N NaOH - Impinger 5 < 0.20 164.0 < 0.03 :

Blank Blank 0.1 NH2S04 - . < 0.20

Blank Blank 0.1 N NaOH h < 0.20

0.1 N H2S04 ‘ .

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

(%) where X =1,2 0r 3

0.1 N NaQH - _ |

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 (< 0.20) ---->
Chloride catch =0
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CLIENT:

PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA

TEST SITE: B-BATTERY COMBUSTION STACK

A
B.
C.
D

ZEFNRESDomH

O=O

TEST DATE: 3/8/00

TESTNO.: CLR- "“”“""”B”B"§’M26A [

Input Parameters (excluding analytical data)

Barometric Pressure (in. Hg)
Process Gas Static Pressure (in. H20)
Pitot Tube Coefficient
Dry Gas Meter Calibration Factor
» Is the Duct Round (Y/N)? -
Duct Diameter (in.) - for round duct
Duct Width (in.) - for rectangular duct
Duct Depth (in.) - for rectangular duct
Nozzle Diameter (in.)
Average AP (in. H20) = [(AP"0.5)avg]"2 - for flows
Average AP (in. H20) = [(AP*0.5)avg]*2 - for isokinetic
Average AH (in. H20) : variation
Average Process Gas Temperature (°F)
Average Dry Gas Meter Temperature (°F)
Dry Gas Composition (should total to 100%)
Carbon Dioxide (%)
Oxygen (%)
Nitrogen (%)
Carbon Mornoxide (%)
Hydrogen (%)
Methane (%)
Ethane (%)
Argon (%)
Sample Time (min)
Total H20 Mass Collected in Impmgers (2
Metered Gas Volume (def)

Calculated Parameters (excluding analytical data)

R. Absolute Process Gas Pressure (in. Hg) 29.39 [A+(B/13.6)]
S. Absolute Meter Pressure.(in. Hg) 29.55 TAHK/13.6))
T. Duct Area (f1.2) 1.33E+02 [Pi*E¥(4*144) or F*G/144]
u. Nozzie Area (f.42). 1.06E-03 [Pi*H(4*144)]
V. Average Absolute Process Gas Temperature (R) 933 [L+460]
W. Average Absolute Dry Gas Meter Temperature (R) 344 [M+460]
X Bry Gas Volume Sampled (dscf) - 33.359 [Q*D*(528/W)*(8/29.92)]
Y. H20 Vapor Condensed (scf) 9.586 [P*0.04715].
Z. Calculated Percent H20 in Gas Stream (%) 14.8 [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. 111, 8§3.3.6, T6.1A) . Pressure / Stack Pressure]
BB. Actual Percent H20 in Gas Stream (%) ‘ 14.8 [Calculated %H20 <= Theoretical -
CC. Process Gas Molecular Weight: Max. %H20]
Gas % Volume / 100 * %H20/100) * Mol. Weight =Wt/ Mol
H20 0.148 i 18 2.657
CO2 0.040 0. 44 1.500
02 ¢.110 . 0.852 32 3.000
N2 0.850° 0.852 28 20.287
CC 0.000 0.852 28 0.000
H2 0.000 0.852 2 0.000
CH4 0.000§ - 0.852 16 0.000
C2Hb6 0.000 0.852 .30 0.000
Ar 0.000 0.852 40 0.000
Process Gas Molecular Welght (Ib/1b-mel) 27.44
DD. Average Process Gas Velocity (fi/sec) L42E+01 [85.49*C*[(I*V)/(R*CC)]*0.5]
EE. Process Gas Volumetric Flow Rate (acfm) L13E+05 [DD*T*60]
FE. Process Gas Volumetric Flow Rate (scfin) 6.30E+04 [EE*(528/V)y*(R/29.92)]
GG. Process Gas Volumetric Flow Rate (dscfm) 5.37E+04 [FF*(1-(BB/100))]
HH. Isokinetic Variation (%) 107.9 [100*V*{(0.002669*P)+(Q*D*S/W)}]/_
Particulate Matter Results {corrected for blank)
1L Filter Weight {g) 0.0060
JJ. Front-Half Residue Weight (g) 0.0129
KK. Back-Half H20-Condensibles Wezght ® 0.0000
LL. Total Weight (g) 0.018% [I+IHKK]
NN. Concentration {gr/dsct) 0.0053 [(7000/454)*LL/X]
_QO0. Mass Flow Rate (Ib/hr) 2.42B+00  [NN*GG*60/7000]




PROCESS GAS TESTING CALCULATIONS - ISCKINETIC SAMPLING

g CLIENT:  U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA TEST DATE: 3/8/00
: TEST SITE:. B-BATTERY COMBUSTION STACK TEST NO.: CLR- BBS-M264-1
' Hydrochlorie Acid (corrected for blank)
g PP. Total Catch (mg) ' ] 20.25

QQ. Concentration (mg/dscm) - L 1.29E+01 [PP/(X*0.02832)]

RR. Mass Flow Rate (Ib/hr) ~ 2.60E+00 [QQ*0.02832*GG*60/454000]
: Chlorine Gas Acid (corrected for blank}

SS. Total Catch {mg) 0.76 -

TT. Concentration (mg/dscr) 4.83B-01 [SS/(X*0.02832)]

Uu. - Mass Flow Rate (Ib/hr) _ 9.72E-02 [TT*0.02832*GG*60/454000]

PR



PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

CLIENT: U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA . TEST DATE: 3/8/00
TEST SITE: B-BATTERY COMBUSTION STACK - WTESTNO: CLR- " BESWMIgass
input Parameters (excluding apalytical data)
A, Barometric Pressure (in. Hg) ) 29.50
B. Process Gas Static Pressure (in. Hz20) : -1.50
C. Pitot Tube Coefficient ' 0.84
D. Dry Gas Meter Calibration Factor : 1.0023
»mw Is the Duct Round (Y/N)? Y
E. Duct Diameter (in.) - for round duct + 156
F. Duct Width (in.) - for rectangular duct . g
G. Duct Depth (in.) - for rectangular duct 0
H. Nozzle Diameter (in.) © 0 0.440
L Average AP (in. H20) = [(AP*0.5)avg}"2 - for flows 0.04
L Average AP (in. H20) = [(AP*0.5)avg]”2 - for isckinetic ‘ 0.04
XK. Average AH (in. H20) : variation 0.75
L. Average Process Gas Temperature {°F) . 472
M. Average Dry Gas Meter Temperature (°F) ' 93
N. Dry Gas Composition (should total to 100%) ‘
: ) Carbon Dioxide (%) 3.0
Oxygen (%) 12.0
Nitrogen (%) 85.0
Carbon Monoxide (%) 0.0
Hydrogen (%) - 0.0
Methane (%) ) . 0.0
Etharte (%) , _ 0.0
_ Argon (%) . 0.0
0. Sample Time (min) ' 120
P Total H20 Mass Collected in Impingers (g) 193.6
Q. Metered Gas Volume (def) - 59.544
alculated Parameters (excluding analytical dats : :
R. Absolute Process Gas Pressure (jn. Hg) ‘ 29.39 [A+(B/13.6)]
s. Absolute Meter Pressure: (in. Hg) ' 29.56 [A+(K/13.6)]
T. Duct Area (ft.42) " : 1.33E+02  [Pi*E%(4*144) or F*G/ 144]
U. Nozzle Area (ft.A2) 1.06E-03 [Pi*H(4*144)]
V. Average Absolute Process Gas Temperature (R) 932 [L+460]
W. Average Absolute Dry Gas Meter Temperature R) 353 [M+460]
X Dry Gas Volume Sampled (dscf) ' 56.288 [Q*D*(528/W)*(5/29.92)]
Y. H20 Vapor Condensed (scf) ‘ 9.128 [P*0.04715] '
Z. Calculated Percent H20 in Gas Stream (%) 14.0 [100*Y/(X~+Y))
AA. Theoretical Maximum Percent H20O in Gas Stream (%) = . #N/A.  [100*Saturated Water Vapor
(empirical equation derived from EPA QA Handbook Vol I11, $3.3.6, T6.14) Pressure / Stack Pressure] -
BB. Actual Percent H2Q in Gas Stream (%) ) ] ) 14.0 [Calculated %H20 <= Theoretical
CC. Process Gas Molecular Weight: Max. %H20]
Gas % Volume / 100 * (1 - %H20/100) * Mol. Weight = Wt./Mol
H20 0.149 -18 2.512
CO2 0.030 . 44 1.134
02 0.120 - 0.860 32 3.304
N2 0.850 0.860 28 20.479
CO 0.000 0.860 28 0.000
H2 0.000 0.860 | 2 0.000 |,
CH4 0.000 0.860 16 0.000
C2Hs 0.000 0.860 30 0.000
Ar 0.000 ] 0.860 40 0.000
Process Gas Molecular Weight (Ib/1b-mol) 27.43 :
DD. Average Process Gas Velocity (ft/sec) 1.44E+01 [85 AS*CH[(I*V(R*CC)]0.5]
EE. Process Gas Volumetric Flow Rate (acfm) : . 1.15E+05 [DD*T*60]
FF. Process Gas Volumetric Flow Rate (scfim) 6.40E+04 [EE*(528/V)*(R/29.92)]
GaG. Process Gas Volumetric Flow Rate (dscfm) 5.51E+04 [FF*(1-(BB/ 100Y)]
HH. Isokinetic Variation (%) 107.0 [100*y* {(0.002669*Py+(Q*D*S/W)} 1 /
Particulate Maiter Results (corrected for blank)
1L Filter Weight (g) . 0.0051
H. Front-Half Residue Weight (=) .0204
KK. Back-Half H20-Condensibles Weight (g) 0.0000
LL. Total Weight (g} o 0.0255 [I+IJI+KK]
NN. Concentration (gr/dsef) , 0.0070 _[(7000/454)*LL/X]

00. Mass Flow Rate (Ib/hr) a . 3.30E+00_ [NN*GG*60/7000]
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PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

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

TEST DATE: 3/8/00

TEST SITE: B-BATTERY COMBUSTION STACK

Hydrochloric Acid (corrected for blank)

TESTNO.: CLR- BBS-M26A.2

17.85

1.12E+0T_[PP/(X*0.02832)]

2.31E+00 [QQ*0.02832*GG*60/454000] :

0.03

['93E-02_[SSA(X*0.02832)]

PP. Total Catch (mg)

QQ. Concentration (mg/dscim)

RR. Mass Flow Rate (Ib/hr)

Chlorine Gas Acid (corrected for blank)

S8 Total Catch (mg) o=
TT. Concentration (mg/dscm) <
Uu. Mass Flow Rate (Ib/hr) <

3.98E-03 [TT*0.02832*GG*60/454000]




PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

CLIENT: - U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA TEST DATE: 3/8/00
TEST SITE: B-BATTERY COMBUSTION STACK _TEST NO.: CLR- BBS-M26A-3
Input Parameters (excluding analytical data)
A. Barometric Pressure (in. Hg) 29.50
B, Process Gas Static Pressure (in. H20) ‘ -1.50
C. Pitot Tube Coefficient ' ~ 0.84
D. Dry Gas Meter Calibration Factor 1.0023
»r Is the Duct Round (Y/N)? Y
E. Duct Diameter (in.} « for round duct : 156
" F. Duct Width (in.) - for rectangular duct R
G. Duct Depth (in.) - for rectangular duct 0
H. Nozzle Diameter {in.) 0.440
L Average AP (in. H20) = [(AP*0.5)avg]"2 - for flows I . 0.03
I Average AP (in. H20) = [{APA0.5)avg]*2 - for isokinetic 0.03
K. Average AH (in. H20) variation ‘ 0.70
L. Average Process Gas Temperature (°F) : 455
M. Average Dry Gas Meter Temperature (°F) . 94
N. Dry Gas Composition (should total to 100%)
‘ Carbon Dioxide (%) : 3.0
Oxygen (%) 12.0
Nitrogen (%) TR0
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} 172.3
Q. . Metered Gas Volume (dcf) : 57.122
Caleulated Parameters (excinding analvtical data) .
R. Absolute Process Gas Pressure (in. Hg) 29.39 [A+(B/13.6)]
S. Absolute Meter Pressure (in. Hg) 29.55 [AHEK/13.6)]
T. Duct Area (ft.42) ‘ ‘ 1.33E+02 [Pi*EY(4*144) or F*(/144]
U. Nozzle Area (ft./2) 1.06E-03 [Fi*H/(4*144)]
V. " Average Absolute Process Gas Temperature (R) - 915 [L+460]
W, Average Absolute Dry Gas Meter Terperature (R) 554 [M+460] _
X. Dry Gas Volume Sampled (dscf) . 53.894 [Q*D*(528/W)*(5/29.92)]
Y, H20 Vapor Condensed (scf) 8.124 [P*0.04715] )
Z. Calculated Percent H20 in Gas Stream (%) - _ 13.1 [100*Y/(X+Y)) ]
AA. Theoretical Maximum Percent F20 in Gas Stream (%) #N/A [100*Saturated Water Vapor
(empirical equation derived from EPA QA Handbook Vol. 111, $3.3.6, T6.1A) Pressure / Stack Pressure]
BB. Actual Percent H20 in Gas Stream (%) ' 13.1 [Calculated %H20Q <= Theoretical
CC. Process Gas Molecular Weight: Max. %H20]
Gas % Volume / 100 * (1~ %H20/100)] * Mol Weight = Wt./Mol
H20 0.131 2 18 2.358
co2 0.030 . 44 1.147
02 - 0,120 0.869 | - 32 3.337
N2| - 0.850 ~0.869 | . 28 20.682
CO 0.000 0.869 28 0.000
H2 0.000 0.869 2 0.000
CH4 0.000 0.869 16 0.00¢
C2H6 0.000 0.869 30 0.000
Ar 0.000 0.869 -40 0.000
Process Gas Molecular Weight (Ib/o-mol) ' 27.52
DD.. Average Process Gas Velocity (ft/sec) 1.39E-+01  [85.49*CH*[(1*V)/(R*CC)]"0.5]
EE. Process Gas Volumetric Flow Rate (acfim) 1.10E+05 [DD*T*60}
FF. Process Gas Volumetric Flow Rate (scfim) 6.26E+04 [EE*(528/V)*(R/29.92)]
GG. Process Gas Volumetric Flow Rate {dscfim) 5.44E+04 [FF*(1-(BB/100))]
HH. Isokinetic Variation (%) 1037 [100*V*{(0.002669*P)+(Q*D*S/W)}]/
Particulate Matter Results (corrected for blank)
1L Filter Weight (g) 0.0035
JJ. Front-Half Residue Weight (g) 0.0131
KK. Back-Half H20-Condensibles Weight (g) -~ 0.6000
LL. Total Weight (g) ' : “0.0166 [II+JJ+KK]
NN. Concentration (gr/dscf) . : 0.0047 [(7000/454y*LL/X]

Q0. Mass Flow Rate (Ib/hr) : 2.22E+00 [NN*GG*60/7000]




+ PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING _ : ‘
CLIENT:  U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA TEST DATE: 3/8/00

TEST SITE: B-BATTERY COMBUSTION STACK TEST NO.: CLR- BBS-M26A-3
Hydxochlorié Acid {corrected for blank) _ :

PP. Total Catch (mng) - 16.60

QQ. Concentration (mg/dscm) . 2 1.00E+01 [PPAX*0.02832}]

RR. Mass Flow Rate (Ib/hr) 2.22E+00 [QQ*0.02832*GG*60/454000]
Chlorine Gas Acid (corrected for bla '

8S. . Total Catch (mg) < 0.03

TT. Concentration (mg/dscm) < 2 09E-02 [SS/(X{*0.02832)]

Uu. Mass Flow Rate (Ib/hr) < 4.26E-03 [TT*0.02832*GG*60/454000]




United States Steel
Clairton Works

400 State Strest
Clairton, PA 15025-1855

September 6, 2001

Mr. Gary Fischman

Allegheny County Heaith Department
301 39" Street ‘

Pittsburgh, PA 15201-1891

' SUBJECT:  Stack Testing Results

Dear Mr. Fischman:

Enclosed are the most recent reports of stack testing (for HCIl, CL, and NH;) that you
requested. These would inciude: Batteries 1,2,3,9,13,14,19,20 and B and the SCOT

Plant Incinerator.

If you have any questions, please contact me at (412) 233—1486.

Sincerely,

T

R. P. Spargal, P.E.
Environmental Engineer

C: WwcCaG

United States Steel LLC
A subsidiary of USX Corporation
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638 Alpha Drive .
Pitisburgh, Pennsylvanis 15238
Telephone (412) 967-1900

FAX (412) 987-1911

ADVANCED TECHNOLOGY SYSTEMS, INC. ATS Project No. 00-016-P

September 13, 2000

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

400 State Street

Clairton, PA 15025 ‘

'RE: LETTER REPORT ~ HYDROCHLORIC ACID AND CHLORINE GAS EMISISONS
TESTING CONDUCTED AT B-BATTERY COMBUSTION STACK ON MARCH 8, _
2000 | . | S

Dear Mr. Graeser:

This letter, with attachments, constitutes the report that summarizes the results of the hydrochioric
acid (HCI) and chlorine gas (CL,) emissions testing conducted at B-Battery Combustion Stack by
Advanced Technology Systems, Inc. (ATS). Three two-hour test runs were conducted on March 8,
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 and chlorine gas
concentrations are listed in units of ‘milligrams per dry standard cubic meter (mg/dscm).
“Hydrochloric acid and chlorine gas-mass emission rates are listed in units of pounds per hour (Ib/hr).
‘Table 1 also presents pertinent exhaust gas and sampling parameters including exhaust gas flow rates
in units of actual cubic feet per minute (acfin), standard cubic feet per minute (scfim), and dry
standard cubic feet per minute (dscfim), 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 cubi¢
feet (dscf) and the isokinetic variation value for each testrun. 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 and chlorine gas emission testing was performed in accordance with U.S. EPA
Reference Methods 1 through 4 and 26A and the requirethents 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 thirough 4) can'be found in the summary
report for the compliance test program, Hydrochloricacid and chlorine gas sampling was performed
in accordance with U.S. EPA Reference Method 26A. Process gas samples were withdrawn




Mr. William C. Graeser ' 724 . September 13, 2000

isokinetically from the stack, with particulate matter collected in a glass nozzle, a heated glasé—-lined
probe, and on a heated quartz filter. Vapor phase hydrochloric acid and chlorine gas were collected

in a series of chilled impingers. The impinger type and sequence is listed below:

No. [Impinger Type = ~ Contents _ ' .
1. - Modified Greenburg-Smith 50 mL 0.1 N sulfuric acid (for HCI collection),
! 2. Greenburg-Smith - 100mL 0.1 N sulfuric acid (for HCI collection)
3. Greenburg-Smith - - 100mL 0.1 N sulfuric acid (for HCI collectiony
4., Modified Greenburg-Smith - 100 mL 0.1 N sodium hydroxide (for Cl, collection) :
5. Modified Greenburg-Smith 100 mL, 0.1 N sodium hydroxide (for Cl, collection)
6. Modified Greenburg-Smith 200 g Silica Gel SRR L

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 cubic foot per minute as required by U.S. EPA -

" Reference Method 26A. S A : o :

l - Following each test run, the sample trains were processed in accordance with 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 foind in the summary report for the
compliance test program. Following the gravimetric analysis of the impingers for moisture gain, the
following four samples fractioriswem generated for each sample train: :

Fractidn‘ Description . ST S . |
A Contents of Impinger Nos. 1 & 2 plus applicable distilled deionized water rinses (for HC1)

B Co_nténts of Impinger No. 3 plus applicable distilled deionized water rinses (for HCI)
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 (for Cl,)- -

~ For each sample train, each of the four fractions were analyzed separately asrequired by the PA DEP
- toallow for the calculation of the ¢ollection efficiency of the sample train for HCl and Cl, collecﬁon.

- The contents of Impinger No. 6 were dis‘cardéd. ,

The actual te§t samlﬂés plus field blanks of the imp'ingef sérubbing solutions (0.1 N sulfuric acid and
+ 0.1 N sodium hydroxide) were submitted to the subcontract analytical laboratory for chloride ion
analyses using ion chromatographic techniques in accordance with U.S. EPA Reference Method

26A. The analytical laboratory results showed the following: \'

- e The chloride ion bbncentrations of fhe field ';blanks were less than,thé an‘alyti’cal |
detection limit;" - ‘ ' - L :

L Prj-OO:O'Ol#-249_:O1'6-00/00-01.6_UIS_Stee]WClairton_Works_’B‘Stack_Method26A,_LﬁttéfﬁRepon.dgxc
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e For all three test runs, the HCl collection efﬁc1ency of the sample traln was
calculated to be gréater than the minimum collection efﬁ01ency specified by the PA
DEP (i.e., the chloride catch of the Sample Fraction B was atmost 10 percent of the
chlonde cateh from Sample Fractlon Aplus Sample Fractlon B), and

e For the first test run, the Cl, collectlon efﬁc1ency ofthe sample train was calculated
to be greater than the minimum collection efﬁ01ency specified by the PADEP (i.c.,
the chloride catch of the Sample Fraction D was at most 10 percent of the' chlonde'
catch. from Sample Fraction C plus Sample Fractlon D). The Cl, coliection
efficiency of the sample train for the second and third test runs could not be
: calculated since the chloride: catches in Samplé Fractions C and D were less tha:n
5 the anaiytrcal detect10n limit,

Copies of the ﬁeld data sheets equipment cahbrauon data analytrcal laboratory results and
emissions caleulattons are 1ncluded in the append1x

o ~ 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 e-mail me at the followmg address _]shlmshock@atsenglneers com

: Very truly yours

. \}Oé;vu k_SZU///M/W [(y" :

~ John P, Shrmshock, Ph.D.
Senior Project Scientist

Approved by ,

nga‘;t n /Mf"”%%r-a% |

Khosah Ph D
Vice Pre31dent
Science and Technolo 2y D1v1s10n

o JPS/blc
’ | Enctosures‘ E
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U.S. STEEL CLAIRTON WORKS

CLAIRTON, PENNSYLVANIA :
L  TABLE1
. - B-BATTERY COIVIBUSTION STACK
HYDROCHLORIC ACID AND CF[LORIN'E GAS EI\’IISSIONS DATA
' MARCH8 2000 '
| B ‘Runl Rz~ Run3  Avemge
E . - D . N - - N : . N )
. Hydrochloric Acid (HCI) _ o U S : B
O Concentration - - S {mg/dscm) ~ ' 1.29E+01 - L12E+H01 1.09E+01 LI7E+01
ol Mass Emission Rate ) {Ib/hr) S 2.60E‘!‘QQ' S 23 1E+00 : ‘2.22E+OQ 2.38E+00
Chlorine Gas (Cl,) ; . e R
Concentration ' . (mg/dscm) - 4.83E-01 - < 1.93E-02 _ < 2.09E-02 < 1.74E-0%
" - Mass Emission Rate - S (lb/hr) ’ : 9172E—0_2' - =< 3.98E-03 < 4.26E-03 < 3.51E-062
o : Volumetric Flow Rate \ {aefm) - LI3E405 1.15E+05, . 1.10BE+05 1.13E+05
, : : S (scfm) " 6.30E+04 . 6.40E+04 6.26E+04 6.32E+04
o (dscfm) -S37B+04 . S5IE+04 . 544B+04. - SA4E+04
Temperature I - {°F) -o473. 0 an2. ‘ 455 ¢ 487
7 . Moisture Content - (%) 14.8 - 14.0 131 140
Test Times - U (BST) . 0805101020~ 1053401309 " 1350 101605
. Sampling Time - % - ' (minutes) - 120 . 120 : 120+
' Sample Volume - ** S (dseéf) o - 55359 . 56288 53.894
Isokinetic .Vari‘atiion_-‘ wkE : (% . 1079 C 107.0. 1037

mg/ dscm mﬂhgrams per dry standard cubm meter ‘
' *: - Minimum required’ sampling time is 2 hours (120 mmutes)
‘Minimum required sample volume is 50 dsef ~ , _
wokk Acceptabk: range of values is 90.0% <= Isokinétic Variation <= 110.0%

00-016_U. $. Steel Clairion Works B Stack Method 26A-Table1

 ADVANGED TECHNOLOGY, SYSTEMS, ING,




L 'U.S. STEEL CLAIRTON WORKS
T ~ CLAIRTON, PENNSYLVANIA

o Hydrochlorlc A0|d and Chlorme Gas
s Emissions Testing Conducted at =~
. B-Battery Combustion Stack

‘ on March 8, 2000 |

'S'e_b‘tem.bejr'zsooq o
 APPENDIX

| "‘Fleld Data Sheets Equ1pment Callbratlon Data
; Analytlcal Laboratory Results and Emlsswns
- | Calculatlons SRS
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APEX GLASS NOZZLE CALIBRATION DATA SHEET ‘ Printed: 02/29/60

1 Nozzle Size (inches) Calibrated
No. A B C By Date
! 0.125 0.125 0.125 [KA 03-12-96
2 0.156 0.156 0.156 KA 03-12-96
3 0.156 0.156 0.156 KA 09-04-96
44 0.156 0156  0.156 |KA 09-04-96
' 0.180 0.180 ©0.180 {KA 07-20-98
5 0.190 0.190 0.190 |KA 02/18/00
7 27 0.190 0.190 0.190 |KA 05-19.99
28 0.190 0.190 0.190 {KA 05-19-99
, 29 0.190 0.190 0.190 |KA 01/05/00
31 0.190 0.190 0.190|KA 05-19-99
4 0.219 0.219 0.219 [KA 10-20-98
6 0219 0.219 0.219 [KA 03-12-97
7 0.219 0.219 0.219 [KA -103-12-97
15 0.219 0.219 0.219 |KA 05-19-99
42 0.219 0.219 0.219 kA 01/05/00
40 0220 | 0.220 0.220 |KA 05-19-99
10 0.225 0.225 0.225 [KA 05-19-99
8 0.240 0.240 0.240 {KA 01/05/00
9 0.240 0.240 . 0.240 KA 01/05/00
41 0.240 0.240 0.240 [KA 01/05/00
50 0.260 0.260 | 0.260 |KA 05-19-99
51 0.260 0.260 0.260 (KA 01/05/00
12 0.281 0.281 © 0.280 |[KA 07-18-97
13 0.281 0.281 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
451" 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 03-10-98
22 0.344 0.344 0.344 |KA 02/18/00
23 0.347 0.347 0.347 |KA 03-10-98
24 0375 0.375 0.375 {KA 02/18/00
25 0.375 0.375 0.375 |[KA 03-12-96
26 0.406 0.406 0.406 |KA 04-19-96
30 0.406 0.406 0.406 |KA 07-20-98
47 0413 0415 0.415 [KA 11-25-96
34 0.425 0.425 0.424 |KA 06-10-97
55 0.425 0425 0424 KA 01/05/00
52 0.440 0440 | 0.440 [KA 02/27/00




APEX GLASS NOZZLE CALIBRATION DATA SHEET

Printed: 02/29/00

Nozzle Size (inches) Calibrated

No. Avg. A B C By Date
53 0.440 0.440 0.440 0.440 |KA 02/27/00
19 0.450 0.450 10.450 04350 (KA 04-14-98
36 0.490 0.490 0.490 0490 |KA 06-10-97
37 0.490 0.490 0.490 0.490 KA 07-03-96
38 0.495 0.493 0.495 0.495 (KA 07-05-96
39 0.500 0.500 0.500 0.500 KA 07-05-96
46 0.625 0.625 0.625 0.625 {KA 03-10-58
43 0.750 0.750 0.750 0.750 |[KA 01/05/00
49 1.060 1.060 1.060 1.O601KA 11-25-96
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DRY GAS METER CALIBRATION DATA SHEET

CONTROL BOX NO. - Apey J(* CHECK PRE-TEST (g

CALIBRATION DATE g - Y ONE: POST-TEST

BAROMETRIC PRESSURE (in. Hg) 260 CALIBRATION OFFICER TIPS

WET TEST METER DRY GAS METER
Gas | Elapsed {Meter Gas Inlet Outlet Orifice
7 Volume Time Temp. Volume Temp. Temp. Diff. Pres. Vacuum -

V RUN NO. Vw (CO (min.) Tw (OF) 1Ti (°F) To (°F) AH (in. H?.O) (in. H20)
1 START [ @@ 0 L

L 1B ¢

MIDWAY TR
STOP
DELTA *
2 START
MIDWAY
STOP
DELTA *
3 START
MIDWAY y
STOP |5t (5120
DELTA* | 5. 00 542

Dry Gas START | @5 0
Meter Leak [STOP {5 350 10:00]
Check DELTA * | @, 28 10.0] RN
{DELTA Vw (cf) - DELTA Vd (def)} /10 (min.) = V2 qiﬁ/ cfim <=0.02 cfin

*: Express final elapsed time in decimal format

Differential Pressure Gauges (check orie}: Inclined Manometers Magnehelic Gauges

Run #1 Run #2 Run #3 Avg.

BP (in. Hg) 29.10 29.10 29.10 - AH@ = 0.0317 * AH * [(Tw+460) * Time]?2

Time (min) 9.33 6.65 - 542 BP * (To +460) * (Vw)"2

Tw (°F) ' 71 71 71 :

Vw (cf) 5.000 3.000 5.000 . Y= Vw*BP* [(Ti+460+To+460)/2]

Ti(°F) 88" 92 95 Vm * [BP+(AH/13.6)] * (Tw+460)

To (°F) 78 7% 80

AH {in. H20) 1.00 2.00 3.00

Vm (dcf) 5115 5.084 5.094

AH@ (in. H20) 1.988 . 2,016 ©2.005 2.003

Y (Pre-test) 0.9971 1.0053 1.0044 10023




DRY GAS METER CALIBRATION DATA SHEET

o CONTROL BOX NO, , %;,.v.;(,_ o CHECK  PRE-TEST :
: CALIBRATION DATE D~ 13~ ONE:  POST-TEST =
BAROMETRIC PRESSURE (in. Hg) 2—‘?.'{}‘0 CALIBRATION OFFICER s
WET TEST METER 7 DRY GAS METER
Gas Elapsed |Meter  [Gas Inlet Outlet Crifice
g Volume Time Temp. Volume Temp. Temp. Diff. Pres. Vacuum
RUN NO. Vw (¢ (min) {Tw(°F) |Vd(dcf) |Ti (°F) _ |To(°F)  [AH (in. H20)|(in. H20)
1 START _|¢ ¢ ¢ ) e /5 #.5
, MIDWAY |- A
rop AP
DELTA *
2 START
MIDWAY |5
STOP
DELTA *
3 START _| ¢
a MIDWAY
STOP
DELTA *
Dry Gas START
Meter Leak |STOP
Check DELTA * %W’YJ
{DELTA Vw (cf) - DELTA Vd (def)} / 10 (mm Y= & @‘?‘_‘t <=0.02 ¢fm

*: Express final elapsed time in decimal format

'/ Inclined Manometers

Differential Pressure Gauges (check one): Magnehelic Gauges

Run #1 Run #2 Run #3 Avg,
BP (in. Hg) 29.40 29.40 2940 AH@ = 0.0317 * AH * [(Tw+460) * Time]"2
Time (min) 8.12 8.12 8.10 BP * (To ~ 460) * (Vw)"2
Tw (°F) 56 T 56 56
Vw (cf) 5.000 5.000 5.000 Y = Vw * BP * [(Ti+460+To+460)/2]
Ti(°F) 85 86 . 86 Vm * [BE+(AH/13.6)] * (Tw+460)
To (°F) 69 69 69
AH (in, H20) 1.50 1.50 1.50
Vm (dcf) 5.125 5.125 5.130
Y (Pre-test) 1.0023
AH@ (in. H20) 2.147 2.147 2.136 2,143
Y (Post-test) 1.0115 1.0125 1.0115 1.0118
AY (%)

0.9%
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Monroeville, PA 15146
412 825 2400

Fax: 412 826 2407 RECEIVED MAR 2 v 2000

UEC

USX Engineers
& Gonsultants, Inc.

t March 23, 2000

" Advanced Technoclogy Systems, Inc.
ATTN: Mr. John Shimshock
7 639 Alpha Drive
: RIDC Park
Harmarville, PA 15238

Attached are the analytical result(s) of the analysis on gample (s) submitted to the UEC
Laboratories on March 10, 2000. Should you have any questions regardlng this report,
.» please contact us. An invoice will be issued shortly.

These results are submitted persuant to USX Engineers & Consultants, Inc.'s current. terms
and conditions of sale, including the company's standard warranty and limitation of
liability provisions, and no responSJ_blllty or liability is assumed for the mamner 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 cur continued
assistance to you.

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

Sincerely,

\}h @"\WQ a ‘7%1 Ad QU(CVLU(

Stephanie A. Guilyard, IHIT, Project Manager

Enclosures

A subsidiary of USX Gorporation

USX
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U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA
B-BATTERY COMBUSTION STACK

MARCH 8, 2000
U.S. EPA REFERENCE METHOD 26A SAMPLING
CALCULATION OF THE IMPINGER COLLECTION EFFICIENCIES
Sample ID | | Chioride |Sample |  Chloride |Colloction
Test (CLR-BBS- Conc. |Volume Catch  |Efficiency
No. M26A-) Sample Type (mg/L) |(mL) (mg) (%)
1 1A 0.1 NH2S04 - Impingers 1 &2 | 39 478.6 18.67  (94.5
1B 0.1 N H2804 - Impinger 3 6.8 150.9 1.03
) 1C 0.1 N'NaOH - Impinger 4 5.1 148.5 076  |100.0
1D 0.1 N NaOH - Impinger 5 < 0.20 1572 < 0.03
. 2 2A ~ 0.INH2804-impingers 1 &2 | 39 4319 - | 1684 (97.0
< 2B - 0.1 N H2804 - Impinger 3 3.4 150.9 0.51
2C 0.1 N NaOH - Impinger 4 < 0.20 1540 [< 0.03 NA
2D "~ 0.1 NNaOH - Impinger 5 < 0.20 166.1 |< 0.03
3 3A 0.1 NH2S04 - Impingers 1 &2 | 33 4382 | 1446 (884
3B 0.1 N H2S04 - Impinger 3 10 168.3 1.68
3C 0.1 N NaOH - Impinger 4 < 020 (1595 |< 003  |NA
3D 0.1 N NaOH - Impinger 5 < 0.20 1640 |< 0.03
Blank Blank 0.1 N H2S04 < 0.20
Blank Blank 0.1 N NaOH < 0.20
0.1 N H2804
Collection Eff. = 100 * {1 - [XB Chloride Catch (mg) / XA Chloride Catch (mg)] }
(%) where X =1, 2 or 3
0.1 N NaOH :
Collection Bff. = 100 * {1 - [XD Chloride Catch (mg) / XC Chloride Catch (mg)] }
(%) : where X =1, 2 or 3

For chloride concentrations less than the analytibal detection limit (<’0.20) -
Chloride catch = 0 ' '




FROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLIN G

CLIENT:

U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA

TEST DATE: - 3/8/00

TEST SITE: B-BATTERY COMBUSTION STACK

Input Parameters (excluding analytical data)

Barometric Pressure (in, Hg)
Process Gas Static Pressure (in. H20)

OOwp

ZErRS TSmO mm

0.
P.
Q.

TEST NO.: CLR- BBS-M26A-T

Pitot Tube Coefficient

Dry Gas Meter Calibration Factor

wr» Is the Duct Round (Y/N)?

Duct Diameter (in.) - for round duct
Duct Width (in.) - for rectangular duct
Duct Depth (in.} - for rectangular duct

Nozzle Diameter (in.)

Average AP (in, H20) = [(AP*0.5)avg]"2 - for flows
Average AP (in. H20) = [{AP~0.5)avg]"2 - for isokinetic

Average AH (in. H20)

variation

Average Process Gas Temperature (°F)
Average Dry Gas Meter Temperature (°F)
Dry Gas Composition (should total to 100%)

Sampfe Time (min)

Carbon Dioxide (%)
Oxygen (%)

Nitrogen (%)

Carbon Monoxide (%)
Hydrogen (%)
Methane (%)

Ethane (%)

Argon (%)

0.0
0.0
0.0
0.0
0.0
120

I

H

Total H20 Mass Collected in Impingers (g}
Metered Gas Volume (dcf)

Calculated Parameters (excluding analvtical data)

2033
57.614

!

I

29.39 [A+(B/13.6)]

R. Absolute Process Gas Pressure (in. Hg)
s Absolute Meter Pressure (in. Hg) 29.55 [A+(K/13.6)] .
T. Duct Area (ft.*2) 1.33E+02 [Pi*E*/(4*144) or F*G/144]
U, Nozzle Area (ft.72) 1.06E-03 [Pi*H(4*144)]
V. Average Absolute Process Gas Temperature (R) 933 [L+460]
W. Average Absolute Dry Gas Meter Temperature R) 544 [M+460]
X. Dry Gas Volume Sampled (dscf) 53.359 [Q*D*(528/W)*(8/29.92)]
Y. H2O Vapor Condensed (scf) 9.586_[P*¥0.04715]
Z. Caiculated Percent H2O in Gas Stream (%) 14.8 [100*¥YAX+Y)]
AA. Theoretical Maximum Percent H2O in Gas Stream (%) #N/A {100*Saturated Water Vapor
(empirical equation derived from EPA QA Handbook Vol. [II, 83.3.6, T6.1A) Pressure / Stack Pressure]
BB. Actual Percent H20 in Gas Stream (%) 14.8 [Calculated %H20 <= Theoretical
CC. Process Gas Molecular Weight: Max. %H20}
Gas % Volume / 100} ¥ (1 - %H20/100 * Mol, Weight = Wt./Mol
H20 0.148 18 2.057
CcO2 0.040 0.852 44 1.500
02 0.110 0.852 32 3.000
N2 0.850 0.852 28 20.287
CO 0.000 0.852 28 0.000
H2 0.000 0.852 2 0.000
CH4 0.000 0.852 16 0.000
C2H$ 0.000 0.852 30 0.000
Ar 0.000 0.852 40 0.000
Process Gas Molecular Weight (Ib/lb-mol) 27.44
DD. Average Process Gas Velocity (fi/sec) 142E+01 [85.49*C*[(I*V)/(R*CC)]*0.5)
EE. Process Gas Volumetric Flow Rate (acfin) 1.13E+05 [DD*T*60]
FF. Process Gas Volumetric Flow Rate (scfm) 6.30E+04 [EE*(528/V)*(R/29.92)]
GG. Process Gas Volumetric Flow Rate {dscfin) 5.37E+04 [FE*(1-(BB/100))]
HH. Isokinetic Variation (%) 107.9 [100*V*{(0.002669*P)+(Q*D*S/W)}]/
Particulate Matter Results (corrected for blank)
1L Filter Weight (g) 0.0060
JI Front-Half Residue Weight (g) 0.0129
KK. Back-Half H20-Condensibles Weight (g) 0.0000
LL. Total Weight (g) 0.0189 [I+JHKXK]
NN. Concentration (gr/dscf) 0.0053 {(7000/454)*LL/X]
00. Mass Flow Rate (Ib/hr)

242B+00 [NN*GG*60/7000]




PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING -
CLIENT: U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA TEST DATE: 3/8/00

TEST SITE: B-BATTERY COMBUSTION STACK ' TEST NO.: CLR- BBS-M26A-1
) T Hydrochloric Acid (corrected for blank)
: PP. Total Catch (mg) . 20.25
QQ. Concentration (mg/dscm) 1.29B+01 [PP/(X*0.02832)]
RR. Mass Flow Rate (Ib/hr) i 2.60E-+00 [QQ*0.02832*GG*60/454000]
Chigrine Gas Acid (corrected for blank
SS. Total Catch (mg) : 0.76
o TT. Concentration {mg/dscm) 4.83E-01 [SS/(X*0.02832)]

Uu. Mass Flow Rate (Ib/hr) ' : 9.72E-02 [TT*0.02832*GG*60/454000]




PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

CLIENT: U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA ... TEST DATE: 3/8/00
TEST SITE: B-BATTERY COMBUSTION STACK : TESTNO.: CLR- BBS-M26A-2
‘ Input Parameters (excluding analytical data)
A Barometric Pressure {in. Hg) 29.50
B. Process Gas Static Pressure (in. H20) ~1.50
C. Pitot Tube Coefficient 0.84
D. Dry Gas Meter Calibration Factor 1.0023
»u» Is the Duct Round (Y/N)? Y
E. Duct Diameter (in.) - for round duct 156
ki F. Duct Width (in.) - for rectangular duct 0
3 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 0.04
1. Average AP (in. H20) = [(AP*0.5)avg]"2 - for isakinetic 0.04
: K. Average AH (in. H20) variation 0.75
L. Average Process Gas Temperature (°F) 472
= M. Average Dry Gas Meter Temperature (°F) 93
N. Dry Gas Composition (shouid total to 160%)
Carbon Dioxide (%) 3.0
Oxygen (%) 12.0
Nitrogen (%) 85.0
Carbon Monoxide (%) 0.0
Hydrogen (%) 0.0
Methane (%) 0.0
e Ethane (%) 0.0
i Argon (%) 0.0
0. Sample Time (min) 120
_ P. Total H20 Mass Collected in Impingers (2 193.6
Q. Metered Gas Volume (dcf) 59.544

Calculated Parameters {excluding analvtical data)

R. Absolute Process Gas Pressure (in. Hg) 29.39 [A+(B/13.6)]
S. Absolute Meter Pressure (in. Hg) 29.56 [A+(K/13.6)]
T. Duct Area (ft."2) L33E+02 [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) 932 [L+460]
W, Average Absolute Dry Gas Meter Temperature (R) 553 [M-+460]
X Dry Gas Volume Sampled (dscf) 56.288 [Q*D*(528/W)*(S/29.92)]
Y. H20 Vapor Condensed (scf) 9.128 [P*0.04715]
Z, Calculated Percent H20 in Gas Stream (%) 14.0 [100*Y/(X+Y)]
AA. Theoretical Maximum Percent H20 in Gas Stream (%) #IN/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 H2O in Gasg Stream (%) 14.6 [Caleulated %H20 <= Theoretical
CC. Process Gas Molecular Weight: Max. %H20]
Gas % Volume / 100 * (1 - %H20/100) * Mol. Weight = Wt./Mol
H20 0.140 E 18 2,512
cO2 0.036 ¢.860 44 1.136
02 0.120 | - _0.860 32 3.304
N2 0.850 0.860 28 20.479
CQ 0.000 0.860 28 0.000
H2 0.000 0.860 2 0.000
CH4 0.000 0.860 16 0.000
C2Hé 0.000 0.860 30 0.000
Ar 0.000 0.860 40 0.000
Process Gas Molecular Weight {Ib/1b-mol) 27.43
DD. Average Process Gas Velocity (ft/sec) 1.44E+01 [85.49*C*[(I*VY/(R*CC)]0.5]
EE. Process Gas Volumetric Flow Rate {acfin) 1LISEH05 [DD*T*60]
FF. Process Gas Volumetric Flow Rate {scfm) 6.40E+04 [EE*(528/V)*(R/29.92)]
GG. Process Gas Volumetric Flow Rate (dscfm) 5.51E+04 [FF*(1-(BB/100))]
HH. Isokinetic Variation (%) 107.0_[100*V*{(0.002669*PH{(Q*D*S/W)}] /
Particulate Matter Results (corrected for blank}
iL Filter Weight (g) 0.0051
31 Front-Half Residue Weight {g) 0.0204
KK. Back-Half H20-Condensibles Weight (g} © 0.0000
LL. Total Weight (g) 0.0255 [II+JHKK]
NN. Concentration (gr/dscf) 0.0070 [(7000/454)*LL/X]
00. Mass Flow Rate (Ib/hr) 3.30E+00_ [NN*GG*60/7000)




PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

CLIENT: U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA TEST DATE: 3/8/00
TEST SITE: B-BATTERY COMBUSTION STACK ™~ TESTNO.: CLR- BBS-M26A-2
Hydrochloric Agid (corrected for blank
PP. Total Catch (mg) - ‘ 17.85
QQ. Concentration (mg/dscm) L.I2EH01 [PP/(X*0.02832)]

- RR. Mass Flow Rate (1b/hr) 2.31E+00 [QQ*0.02832*66*60/454000}

L Chlorine Gas Acid {corrected for blank) ‘

SS. Total Catch (mg) < 0.03

o TT. Concentration (mg/dscrn) < 1.93E-02 [SS/AX*0.02832)]

uu. Mass Flow Rate (Ib/hr) 7 < 3.98B-03 [TT*0.02832*GG*60/454000]

;
Lo
L

=




PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

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

TEST DATE: 3/8/00

TEST SITE: B-BATTERY COMBUSTION STACK

TESTNO.: CLR- ~ "BBS.MIGA-3

Input Parameters (excluding analytical data)

Barometric Pressure {in. Hg)
Process Gas Static Pressure (in. H2Q)
Pitot Tube Coefficient
Dry Gas Meter Calibration Factor
»»» Is the Duct Round (Y/N)?
Duct Diameter (in.} - for round duct
Duct Width (in.) - for rectangular duct
Duct Depth (in.) - for rectangular duct
Nozzle Diameter (in.)
Average AP (in. H20) = [(AP*0.5)avg]*2 - for flows
Average AP (in. H2Q) = [(AP*0.5)avg)"2 - for isokinetic
Average AH (in. H20) variation
Average Process Gas Temperature (°F)
Average Dry Gas Meter Temperature (°F)
Dry Gas Composition (should total to 100%)
Carbon Dioxide (%)
Oxygen (%)
Nitrogen (%)
Carbon Monexide (%)
Hydrogen (%)
Methane (%)
Ethane (%)
Argon (%)

onwe

ZErRSrmomm

Sample Time (min)
Total H20 Mass Collected in Impingers (g)
Metered Gas Volume (def)

alculated Parameters (excluding analvtical data)

OPo

>

29.50
-1.50
0.84

I

—
<
(=4
o
W

-

156

<

|

0.03
0.03
0.70
455

I

|

12.0
85.0
0.0

l

12
172.3
57.122

il

R. Absolute Process Gas Pressure (in. Hg) 29.39 [A+(B/13.6)]
S. Absolute Meter Pressure (in, Hg) 29.55 [A+(K/13.6)]
T Duct Area (ft.A2) 1.33E+02 [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) 915 [L+460]
Ww. Average Absolute Dry Gas Meter Temperature (R) 354 [M+460]
X. Dry Gas Volume Sampled (dscf) 53.894 [Q*D*(528/W)*(5/29.92)]
Y. H20 Vapor Condensed (scf) 8.124 [P*(.04715]
Z. Calculated Percent H2O in Gas Stream (%) [3.1 T100*Y/(X+Y)]
AA. Theoretical Maximum Percent H20 in Gas Stream (%) HN/A [100*Baturated Water Vapor
(empirical equation derived from EPA QA Handbook Vol. IIL, $3.3.6, T6.1A) Pressure / Stack Pressure]
BE. Actual Percent H20 int Gas Stream (%) 13.1 fCalculated %H20 <= Theoretical
CC. Process Gas Molecular Weight: ) Max. %H20]
Gas -~ % Volume / 100 # * Mol. Weight = Wt./Mol
H20 0.131 | 18 2.358
Co2 0.030 44 1.147
o2 0.120 32 3.337
N2 0.850 28 20.682
CO ¢.000 28 0.000
H2 0.000 2 0.000
CH4 0.000 16 0.000
C2HS6 0.000 ] 30 0.000
Ar 0.000 0.869 40 0.000
Process Gas Molecular Weight (Ib/Ib-mol) 27.52
DD. Average Process Gas Velocity (ft/sec) 1.39E+01 [85.49*C*[(I*V)AR*CC)1"0.5]
EE. Process Gas Volumetric Flow Rate {acfm) 1.10E+05 [DD*T*60]
FF. Process Gas Volumetric Flow Rate (scfm) 6.26E+04 [EE*(528/V)*(R/29.92)]
GG. Process Gas Volumetric Flow Rate (dscfm) 5.44E+04 [FF*(1-(BB/100))]
HEL Isckinetic Variation (%) 103.7_[100*V*{(0.002669*P)-HQ*D*S/W)}]/
Particulate Matter Results (corrected for biank)
IL Filter Weight (g) 0.0035
JI. Front-Half Residue Weight (g) 0.0131 -
KK. Back-Half H20-Condensibles Weight ® 0.0000
LL. Total Weight (g) 0.0166 [I+JI+KK]
NN. Concentration (gr/dscf) 0.0047 [(7000/454)*LL/X]
00. Mass Flow Rate (Ib/hr) 2.22E+00

[INN*GG*60/7000]




' PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

CLIENT: U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA _ TEST DATE: 3/8/00
TEST SITE: B-BATTERY COMBUSTION STACK - - TEST NO.: CLR- BBS-M264-3
Hydrochloric Acid (corrected for blank)
FP. - Total Catch {mg) . 16.60
QQ. Concentration (mg/dscm) 1.09E+01 [PP/(X*0.02832)]
s RR. Mass Flow Rate {ib/hr) 2.22E+00 fQQ*0.02832*GG*60/454000]
: ‘ Chlorine Gas Acid (corrected for blan
SS. Total Catch (mg) < 0.03
TT. Concentration (mg/dscm) < 2.09E-02 [SS/(X*0.02832)]

Uu. Mass Flow Rate (Ib/hr) < 7 4.26E-03 [TT*0.02832*GG*60/454000]




