839 Alpha Drive

Piitsburgh, Pennsyivania 15238
- Telephone {412) 967-1800

FAX (412) 967-1911

ADVANCED TECHNCLOGY SYSTEMS, INC.
- ATS Project No. 00-092-P

September 12, 2000 -

s Mr. William C. Graeser

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

400 State Street

Clairton, PA 15025

'RE: LETTER REPORT -~ HYDROCHLORIC ACID CHLORINE GAS AND AMMONIA -
GAS EMISISONS TESTING CONDUCTED ATNO. 14 BATTERY COMBUSTION
STACK ON JULY 26 AND 27, 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 (NH,) emissions testing conducted at No. 14 Battery

 Combustion Stack by Advanced Technology Systems, Inc. (ATS). Three two-hour test runs were
conducted on July 26 and 27, 2000 s1mu1taneous with the comphance test program at this stack
(particulate matter and visible emissions were measured as part of the compliance test program).

The test results have been summarized in the attached Table 1. Hydrochloric acid, chlorine gas and
 ammonia gas concentrations are listed in units of m1111grams per dry standard cubic meter -
(mg/dscm). Hydrochloric acid, chlorine gas and ammonia gas mass emission rates are listed in units

- of pounds per hour (Ib/hr). Table 1 also presents pertinent exhaust gas and sampling parameters
including exhaust gas flow rates in.units of actual cubic feet per minute (acfm), standard cubic feet -

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

Hydrochloric acid, chlorine gas and ammonia gas emission testing was performed in accordance with
U.S. EPA Reference Methods 1 through 4 aid 26A, U.S. EPA Conditional Test Method 027 and the -
requirements of the Pennsylvania Department of Environmental Protection (PA DEP) Source Testing
Manual (Draft Revision 3.1, May 3, 1999). Detailed information regarding the procedures used to
measure the exhaust gas stream velocity and volumetric flow rate (i:¢., U.S. EPA Reference Methods
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1 through 4) can be found in the summary report for the compliance test program. Hydrochloric acid
and chlorine gas sampling was performed in accordance with U.S. EPA Reference Method: 26A.
Ammonia gas sampling was performed where possible, in accordance with U.S. EPA Conditional
Test Method 027. (The test procedures spec;ﬁed in Method 027 were modified slightly for this test
program based on the expected exhaust gas temperatures 0f 450°F. The modrﬁcatlons were made
L after ATS consulted with Ms. Rima Howell of the U.S. EPA, who is the pértinent contact for Method
| ‘ 027. Tt should also be noted that the U.S. EPA had not promulgated Method 027 at the time of this
o test program, however, this method was apparently the only test method avaﬂable from the U.S. EPA
w7 - designed for measuring ammonia gas emissions from stationary sources.) Process gas samples were
' . withdrawn isokinetically from the stack, with particulate matter collected in a glass nozzle, a heated |
* glass-lined probe, and on a heated quartz filter. ‘Vapor phase hydrochloric acid, chlorlne gas and\
T+ ammonia gas were collected i in a series of chilled i 1mp1ngers The i 1mp1nger type and sequence is
hsted below: : : :

'No.  Impinger Type - " Contents . ‘ ' |
1. Modified Greenburg-Smith =~ - 50mL 0.1 N sulfuric ac1d (for HCH and NH, collectlon)
) o2 Greenburg-Smith ~ 100mL 0.1 N sulfuric acid (for HC1 & NH; collection)
3. Greenburg-Smith o 100 mL 0.1 N sulfuric acid (for HCI & NH; collection)
4;:  Modified Greenburg-Smith =~ - 100 mL 0.IN sodinm hydroxide (for Cl, collection)
‘5. Modified Greenburg-Smith = . 100 mL 0.1 N sodium hydrox1de (for Cl, collectlon)
6. Modiﬁed-Greenburg—Smith - 200g S1hca Gel ‘ Lo

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

‘ ‘Followmg each test run the sa:mple trains were processed n accordance with PA DEP reqmrements
‘Detailed information regarding - the procedures used. to recover the partlculate matter catch-
' (essent1ally U.S. EPA Reference Method 5 procedures) can be found in the summary report for the
compliance test program. Following the gravimetric analysis of the i impingets for mmsture gam the
followmg four sampies fractlons were generated for each sample tram :

- Fract1on Description

‘A Contents of Impinger. Nos 1 & 2 plus apphcable dlstrlled delomzed water rinses (for HCI .
©andNH) :

B. . Contents of Impmger No 3 plus apphcable d1st111ed delomzed water r1nses (for HCI and'
- NHy

C . Contents of Implnger No 4 plus apphcable d1st111ed de10n1zed water rinses (for CIZ)

D . Contents of. Impmger No 5 pIus apphcable d1st111ed de1onlzed water rinses (for Clz)

- Prj-00:001-249:092-00/0-092 “US_Stcel Clairton_Works_No_14_Stack, Method26A_Lettet Reportdoc.
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: | For each sample train, each of the four frachons were analyzed separately asrequired by the PADEP
L to allow for the calculat1on -of the collection efficiency of the sample tram for HCI, Cl and NH
o ' collecuon The contents-of Impinger No. 6 were d1scarded :

__ The actual test samples plus fiéld blanks of the impinger scrubbing 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 techmques in accordance with U.S. EPA Reference Method -
26A. Sample Fractions A and B and the 0.1 N sulfuric acid solution field blank were also analyzed
for ammonium ion concentration using specific ion electrode analysis technlques ‘The analyt1eal '
laboratory results showed the followmg : : .

Y e The chlomde ion concentratmns of the field blanks were less than the analyt1cal
- - detection limit, :

For all three-test ‘runs, the HCI collection efficiency of the sample train was
~calculated to be greater than the minimum collection efficiency speczﬁed bythe PA -
~ DEP (i.e., the chioride ¢atch of the Sample Fraction B was at most 10 percent of the

. ehlonde catch from Sample Fractlon A plus Sample Fraction B)

ity
g
[ ]

e Forall three test runs, the Cl, collect10n efﬁmency of'the. sample traln could notbe
* calculated since the chloride catch of Sa.mple Fractlons C and D were less than the
analyucal detection 11m1t : -

e The ammenium ion concentratmn of the ﬁeld blank was less than the analytlcal
detection limit; and : :

- For the first and third test runs; the NH, collection efficiency of the sample train -
- was calculated fo be greater than the minimum collection efficiency spec1ﬁed by
7 | : the PA"DEP (i.e., the ammonium catch of'the Sample Fraction B was at most 10 -
‘ percent of the ammonium catch from Sample Fraction A plus Sample Fraction B):.
For the second test run, the NH; collection efficiency of the sample train could not'
beé calculated since the ammonium catch of Sample Fractions’ A and B were less
. than or Just sli ghtly greater than the analytmal detectmn limit. - .

 Copies of the field data Sheets equlpment cahbratmn data, analytleal laboratory results and
emissions calculations are 1ncluded in the appendix. -

Pl:i-OO_:OUl-24}9:092-0Q/O—O92~U'S_Steel_ClairténMWorks_‘_No;_l4_étack_MEthqd26A_’Letter_Report.doe' ‘
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- ATS appreciates the opportunity to provide U.S. 'Steel with process.gas test'ing services.: If'you have .
** . anydquestions regarding this letter report, please call Dr. Robinson Khosah or me at (412) 967-1 900
- : or e-mail me at the followmg address Jshlmshock@atsengneers com.

Very truly yours

\f@/m. ( j/lf%c/@é/dw

J ohn P. Sh1mshoc;k:, Ph.D.
Senior Project Scientist

Approved by:

. A 7’*’”“”%%@55—'%’;{
’Robmson P, Khosah, Ph. D

Vice President
801ence and Technolo, gy DlVlSlon _

k JPS/blc "
Enclosure -

| P-00:001:249:092-00/0-092_US_Steel Clairtoh Works _No.14_Stack_Method26A_Letier Reportdoc
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Test Date

E..j'D.

. Hydrochioric Acid (HCI)

Concentration

- Mass Emission Rate

. "Chlorine Gas (Cl,)

Concentration
Mass Emission Rate:

- Ammonia Gas (NH,)
. Concentration o
Mass Emission Rate

Volumetric Flow Rate

Temperature

Moisture Content

. S - ]‘. Q 1. N .

Test Times

-Sampling Time - PM *

Sample Volume - PM ok

’ Isokmetlc Vanatlon PM xokk

U.S. STEEL CLAIRTON WORKS
CLAIRTON, PENNSYLVANIA

| TABLE‘ 1

: . NO. 14 BATTERY COI\IBUSTION STACK
HY'DROCI—ILORIC ACID, CHLORINE GAS AND AMMONIA GAS EM]SSIONS DATA- '

 (mg/dscm)

(Ib/hr)

(mg/ dscm)
(Ib/'hr)

 (mg/dscm).

(tb/h)

fac,fm}

(scfm} .
A(dscfm)‘
. (°Fy

(%)

(EDT)

(rninutes)

(dscf)

Ry

JULY 26 AND 27, 2000

7/26/00

- 6.40E+00

7.80E-01

1.85E-01
2.25E-02

 L7SEH00
2.13B01

6.73E+04
3.81EH04
3.25E+04
460

147

071500923

120
51.934
gg9 .

Run2
7127/00

6.63E+00
8.09E-01

1.67E-01

2.04E-02

| 7.61E:02
9.29E-03

6.88E+04 -
3.86E+04 -
. 3.26E+04.
465

15.6

0726 to0 0930

120

53.012
100.8

7/27/00

© 7.62B+00

9.11E~01

- 1.58E-01
< 1.89E-02

5.01E-01

. 599E-62

" 6.61E+04
. 3.98E+04.

3.20E+04
449
15.5

0956 to 1204

120 &
52,845

. 1024

6.88E+00
8.33E-01

< 170E-01

< 2.06E-02

_ 1.76B-01
9.41E-02

. B.T4E+04

3.82E+04
 3.24E+04
- 458

15.3

mg / dscm = milligrams per dry éténdard cubic meter

*; Mmlmum required sampling time is 2 hours (120 mmutes)

** Minimum required sample volume is 50 dscf - : -
Hhk Acceptable range of values is 90. O% <= Isokmetlc Vanatlon &= - 110. O%

00-092:US Steel Clairton Works No.14 Stack Metriod 26A-Table 1 ’

" ADVANCED TEGHNOLOGY SYSTEMS,ING. * *



U.S. STEEL CLAIRTON WORKS
" CLAIRTON, PENNSYLVANIA

| Hydrochlorlc ACId Chlorme Gas and
Ammonla Gas Emissions Testing Conducted at
~ No.14 Battery Combustion Stack
on July 26 and 27 2000

 September2000

: :APPENbIX.'{

-_"VF|eId Data Sheets, Equipment Calibration Data,
o Analytlcal Laboratory Results and EmlSSlons =
| o Calculations '_ | |

GED TECHNOLOGY SYSTEMS, INC.” -



}

LA

be! 327 Uian

M. h\

. 766 V>
T3~ 3% 5 [ ] L9 .
. _ L J0 A0 AP W& w,ﬂ_ = ~m>
<0 / Q9| < IH 10 =311 9 007 ~ 9 aAneTeN | 9atisod ) Nm.%?bma. xJ .
Tm‘. ['s Qs S 9aS HOPN N 10 10001 [ ~ 53 . (535 €17 5040 i | I desg[ ™
7 STLES|ERES HO®N N 1°0 T 001~ iz wo> | Q0 ] Q'L | »uv — 00
10 % 295 A.th YOSTH N 1'0 TH 001 — k3 wo> [Toa7| 0°S as0j2g b q'el 70
208G | 67L5[L089 POSTHNTOTWOOI[~, ¢ ) WA | @AW \m 1] p'¢ | w2
ST [LASAISSLS POSZH N 1°0 T 051~ 'l panboy { ol WOQ | wnnoBA " S Tuny  uny
@v \l..l_.“:_:_. TeuL siuaio) soFudi] oN . {035 09) JSY]) HEF] WIISAS 563 nomsodwo) sen L:q
bi N.ﬁufw =QTH% (4.) mNI. ._EL D&&V @«.w N qWMO.Q ".\.NM 'ESQ PP ups s[ejo}
LT N T AR = 9AE {1aja1I]) = OAE DJorIs)) =38 (HV}| =3az (dv) £zl .mN =Viog =% - ¥l
sapeLnsy Yo _.GL .mN\ _EL W\\.V >9 ﬁw;&& &m..Q mo 7 %%~ J.v..N .uov qu upm sjeio],
uw%mmm,‘:,c FU =3 (pusly R = 9ae (HW)| = BAE (4V) om@.__@v uw@\ﬁ_@nq 1080
SS90\ 9¢| flo| /30 bsT | 522 | ¢ | OTT0T0 [Jo'Q | 6L | 2/30pe st
- TS0 35 FI0 20| 195 | P | o ¢ | b%0 s |20 QILF | Lagd[s -«
| tsolest| 2lol 2801 gas | 992 [¢ | 65°0] 650 Lo b'olh | Lasgfert S
[(SOVASZE27 780 gaq¢ | 1921 (¢ | LSO L% |€070 Cel # | Lalofoir
LSV 292 | 2LY 080 | 6bF | 292 | B3¢ |b50| 65D [509 L [ S0P ¢
4 00 | 057 | L0 LLA| 59K | FAC | 5% (900 [J00 [ 500 S oW | Lhlg[F@ q
[P e b9 f shLo °f
B50 | S5<| 120 o30 | Bsk| %92 | 0 |LG0 LS50 (200 AL | oblOpT 7
ASOVT Jst] TLoV 6lg | 75| %9 ] o |LS0 L0 | <00 P 97| S laes o
(30| T3T[0l0 | Llo [ 124|992 | OF |LS0|L50 [ 4070 TG AgLo | S
bBsU1 156 £901 520 91 {37 | o #|L50 150129 SR iR 7 X AR GICam
AS01 A5 677 (L0 s [ 59C | Q' | LSS0 1£07g G5k [ o<l s
o s J70| QST 690 490 | SIS (s | p 7 | 9C0[ L0 (50°0 | /ak 95F | SILV[cw v
(o) [ER] (4 (1) (Lo} (L) (8 u} {OtH "w) {ozH W) (0T 'w) . (g . {u)
. ‘durag, dway, mo uf ~dwaj “dura], ey pannbay Swpeay mog uoq
SJHAWUIOY) xyg BETI ‘dwaf 19198 Mowig 2q01d UINNSBA Hv 2o1uQ| JvViong WO Eliing ASIAABI] s3],
¥30 ‘JF0D LOLId  S3lddiN ¢ FdAL % BZIS 1404 ozl () "via JdOv1S d MM%-S "ON 103(0ud
Q¥ 4-Q (w) VIQHIZZON L,1,-Q2-b  HLVANOILVEITYD “2 '}~  (oUaouvis - Y71 za Q] MENOIsAL
T ot 'ONEEoUd §.°7, 09 - (X) 40D AL §9°'LC  Guuwad Joug E_azeaoag.mm_& "oN LN JSAL
ZzZ1l0 Sy ONYZLTH €, 0Q -2 (@nv)YoLOVI HOMNO T -émz-mﬂmmu-ﬁu "ONASHL Vd ‘wourEp SLIS LNV
< "'ONXO8 GI0DAOH 7 “XddV ONXOHIOYINOD O QD¢ — 92, «],;q dlvaisdl SHI0M UOLIRED 19915 SN INTITD
Tio1 adeg LIFHS VIVA ONITINYS JOUN0S AT HOIH




tﬂtu_ (L )Z <, Tl = 7 =\ 7

= =7 | AT QO '3 @y S v
2 , %E;EJ - L EYE] ﬂgfs -
S A A 1D ¥oHiS 3 00C ~ 9 SANEToN | 2Amsog — |
#F | \ﬂvm—h HOBN N 1°0 "1 001 S (095 G 1) 005D e 10N PN
U N HO®N N 10 T® 001 ¥ 700> BV 55
e \ POSTH N 10 TW 091 T 700> a15og NS , 0
E\ POSTH N 1°0 TW 001 7| (ua) (w2) (H ) v ol , 709
: POSTH N 10 T 05 1 pasnbay [awy NOQ | wanoep ’ J a° mL cuny [uny
(v C e jeur,g sjuauery 193uidwf ON . (225 09) 3Pay) yea] wWIsAS uonisedute)y sen) A1
vl = OTH% E&% 73 {da) \WT M m "Q .‘_UQ,O . op urw s[eIe],
LT = MW = dAE {1o)om]) = 8ae (st ) =3Ae (HV)| = 3A¢ (gVv) \ﬁ.m | ' %.N =Vl O..v =V 7 598y
50IBTUpsY
Z 30 [ 5775, 27T 9G] ¢lha| 99
/79149 | 130 @40 | €31 0/ | Q€ | pa | po |20V T %505 [ STWPT 53
70| 39C1 130 Je0 | Qic| ozl | 0°G [SLa [30q | koo 1905 | QTGI8
9P 1 692 | 0301 b | 2751 €49 | Q5 | Bo | &0 [fog TG [T0L0 [T oy
, | 250 1 59T p3Y oo | Ols| e/ | Q7| 0T | 07 [S00 [  § 005 | SebU[T ob
oo T 550 1 992 | ELO 680 | Fes | QGT | €79 o0 | oT] [900 RITIE RN
PR 630 | st 419 [ 539 | 7 [0t | #9 ] oul |92 |90°0 | 09 ULih [ L L0t et | o

ST T A

ZIV LT Ble | %80 | [z [ 192 | C°% (a2 | oFe [ Teg r.@_g %P
J90| L9 | LL0 [ 8f0 | 645 | 2TC | T 7 [990 | 097 | {d0 CTEd | k3008 =
1901 04C | LLO (30 €5 | 597 | 27 oge [ 9To | G0 6EL | 6490 ¢
RS0 69T | 700 [ (30 | Stc | 297 | US| 360|540 [ 5070 985 | o ga (e <
950 | 9T |40 | S8Y | 85|99 | O &0 1460 [Sog 6'S8F | Gza0 ooe <
g ©90 | LIT [SLV | 0%V | 854|092 | £ 6 | GLUISE0 [50.0| QLU TS, | o290 7o 5
{1 (o) (3.) (4 {4) ,A {d.) (BH ) {ozH W) (ozZH W) {ozH ) G2p) am (m)
dwag dwa], mg 52 vl uwMEu L ‘duag [emoy pannbay Juipeay IO vod
Balicliitiilog] uxyg RE31 8| , dua] 1019| dowig 2goIg WA A HY sogu(y| Jviond WOa Wy 3s51aaR1], FLE )
v80 ‘J300 1OLId  S9I9diN . HJAL % IZI5 LU0 0zt (W) VI VIS _ d .\m.mm 60  'ONIOFroud
oWh-0 (mvIagizzoN L - az-\, 4LVd NOILVYEITvVD -7’ /- (OTH "w) "d DLLVLS N N A ‘s £ MITID ISHL
oL ‘ONHEOU GZ 0D -] - (A WRE00 YL $9%T GH'm) a8 Fouig vohsnquio) Aapeg m_oz LINM 1STL
Zlo— hl Yy .ozm,mﬂm T o007 {@HV) 40.LOVA 214DI0 T -%ﬁz-mmuu-ﬁu "ON LSAL Vd ‘oprR|) ALISINVT
& ‘ONXOH ATOJ/IOH {7 X8LY "ON X0€ TOULNOD D08 ~9Z-L0 ALVQLSAL $YI0M HOUTE| [9915 “S1 INEFD

[ 4 afeg LHTHS VILVA ONTTJAYS ADUN0S AOTS HDIH




BYV

o | J¢ 21050 A
aanedan AALNISO] &N =

19D BIIS H 00T ~

i ol < ] B e e

HOEN N 10 Tw 001 (995 §1) 0ayD Hea 10Uy ﬁw. Mm N
HO®EN N 1°0 T8 001 700> yy — [o%)
POSTH N T°0 T 001 wo> [2007) Q'¢ | »oa s'ef 70
POSTH N 10 TW 001 (wya) (wp) - [ETE) y 5! bi \m. m Z0D
. YOSTH N 1°0 Tw o€ ‘1 pannbay | AN O | wnnoep TN 5} zumy . pumy
By e L] [euLy siuauey 1durdwey ‘ON (238 (9) Ho2YD) B WNSAS \. ) . uomsodwo)) sen A1g
i =07H% c.v&muh _m.uv .vﬂu Mm.s 0 n.unmo..o J wﬂu,*vlm. Jop[- g | wnw sjelo],
S =MW = BAE es.uw_h,s = w%._ (prisy) ] =dae {HV)] =%ae{qv) Nwr ﬁN - =V Ol=v 3L
‘soreumsyg R/ . _A.JN\N mv J 8% 0 * *Q "0 TNN-. NN = DQ ww| sy
=g mﬁ:._.v 30709 =3ae (puisy) , =dae {HV)] =8 {qV) = Q9 =v [ 9deg

(701792 | 7201430 [7PC 1 LT > joco [0 0 | 100 7'b55 [/T80P% 55
LS50 292 1 SL0 1 930 |LLF | YT | &4 |SCO(8L0 607G | 7955 | GI%0[ 4¢
850 | Lot | She o [ 925 | T [ O | TG [ 9TV 5SS | MO o
550 | 1S T FLUTESO T TIS [ o[7 | § 'L [PLO[ STV 00 7 1LG | ABOfER qf
IS0\ eS| ELCIZX [ 215 (8o |8°S | C7 [ L7790 e 27825 | POROPo 5¢
£70[ESc|elo [ ¢La |80k 65t LS | =l [ L [9090] 775|450 w | oH

£30( TSz |$L0 |20 | €87 592 | 02 410 [kTo [e 0| FERUS [I51apT <1
S0 | 1§ 1T 130 [ SLE89T | S% | LUV |TLT [p0°0 '22 % [ IR LIRps o7
S0 TST | JLQ 6Ly 78631997 | S [LTCO LT[ Fara (2 B W PN A ZTay

90| #S¥ | Tlo| LU Teg g2 Q'S [9fo | abo| S00|  A'LIG[ILLAFE 4
/901 BT QALQ| #lo| 7T | #72| 5°S | =T | 9I'T [90 9| noS Ais [eLlylooe ¢

oS 90| =2 0L0[ VLo SIS | asz| 5% | J6V [ aba|Soe|. 185115 | 70 Fw o [GF
(4} () (4o ) {do) (2} G =) o™} § (ogiw) | (Gedw) o) {1ga® - (o)
‘dwmay, ‘dwiay mno uy ‘dusa] -dwray, Jengoy panmbay . " Suipesy jmog Hag
BHhE i Vg nxq NeH -dwag, 19794 omg aqo1d WANSEA HV 23uG| Jviond , Wod . Pumj, o5IaARIT, 1S9
¥8°0 AH0D LOLId  SAddiN b HdAL % IZIS LYO0d 0zl (un) "VIGMOVLS " d &% “00  "ONIDH[0¥d
. - e T — ” 7 7
Q¥ h-a (WVIAIZZN Lhi-o7Z-L _ SAVANOLLVIEITYD -7’ \ - {(OTH '®) "d DILVIS AP N q 5 [ AT Isal
ﬂxw "L ‘ONHEE0W T 7 oa.| (A) "¥¥O0D HALAN 725°6¢C (BHw) g4 joeig uonsnquio) Eﬁmﬂ "ON LINM 1591
4 ShbovvEarnds £ oo-g @HV) 015V 4010 "2 ~VOUN-SEE- YT ONISHL VdwomE) EIIS INVI
} {
uT ‘ONXOH QTOJ/LOH }; Xady "ON XOH TOYINOD 00 \ L7 \m. O dlvaisal ~ SROM UOHIR() [9315 ST LNETTD

To1 . aded © LHIHS VEVA ONI'TJINYS 0UNO0S MO HOIH

R e [RER— o




14

bg 87 215 3 A [ =
: . 'L atojag
k4 & Qwn 125 €115 3 06T ~ > 9 sapedan | sanisog M _
\m,m M M W,N. Z .HW.VM HOBRN N 170 T 001 s _ Eumwcﬁﬁu yeaT} 100 N@\W\W\\ N
(RYASY S Ir 47 ) HOTN N 1°0 "1 001 ¥ wo> [700°C QY] v 12 . 02 .
L9 IS7hATC#7Es YOSTH N 10 TW 001 € 200> 1052 . 0
£ 9787 §0ss POSTH N 1°0 T8 01 T D) TSN TR gt 709
-4l =] .anv S'0/7 POSTH N 10 TW 05 i pannbay |oley WOG | wnroep T. E g uny 1 umy
vy E...:E [euLy _ siuajuo)) 1odujdur] ..oZ (935 09) ooy Yea] WIISAS :ommmcmﬁou seny L]
i = QTH% ELT. m% _a%. J hv \m.‘w& ¢ .\N;MO‘Q Jop un Sjel0 ]
it — AN . = 948 (Tojpu]) = SAE (oBISL) =8AE (V)| =0A8 (av) \N¢mu..mN =V O“u =V 7 93ed i
:sayBUWInST .
80700 | SLL _ _ “TL 975
290 179280 Itp | ope | T &€ 10p 0 [ Fo 7000 | Vh9¢ | Lipe
PI0 LT 130 | T [ 38y | Uz |56 | QPO [0F0 (200 | 17895 | STba ,
(SO1792 | T80 T80 908 | LTz [ &% [Q90[9970 |¢a0| & 094 | altoin ‘
L3S0 1697 [ 08V | 060 | 0eS | b7T | S 1070 [09°0 [0 | L7355 | GIhafe
8501 O | 030 [ 630915 | LT[ TS | 0§0 [0S0 [$0°0] T9%5 | QL0
QY| 9T2 | 610 [ S0 [ TLh [ 2[5 | (%0 B0 | WU 255 50w 4
T90 | 59T bLo[LB0 | TZ&| 992 %% | ov [ 950 |[T0e | L 1SS Tab0pe
2901 89z 8lo [ 389 | o9F | LIT| SC | o V| aFre [0 0] “Tqs5 | 9530
B0 ai7 |10 %30 [9¢5 1 CT2 [ 0’5 | 300 [BUY [ ho0 | Lih5 | 1680/
I50| Loc| Llol (30| [£5| 892 [ Q7T |7 [ 207 [ S0'0| 2 SES| 7780w
359\ 27| Ll° spo|Ac S| 89 L | KL | 8La [ Fo'o 3 °2ks | 1H8p|ooe
s [O70199T | (L0 T30 | 592 L'y |[SLC | sLa [ 4077 | oI5 'Oks|[75gofto | 47
{4 () {1.) {2.) (o} [EA; {81 w) (ozH m) (OzH "w) (ozH vy {op) {(1La3) (ut)
dwa], duta] mo uf ‘duaf -duza], femoy pannbay Gumpeoy . wod Hod
SjUsWo]) nxg Imd ‘dwn] 22|  dowig sgolg wWRnoRA HY 2o4uQt  Jv1oig Wog auny - ISIDABI] 1891
¥80 ‘ 430D LOLId  solddiN ¢ GAKL % 9215 1903 gt () vVIG MOVIS \ m.\mﬁv. 00 °ON.LDIIO¥d
o k-0 () VIQaTZZON |1 -a7 - ALVANOILVHEITYD - ~2'[- (omwaduvis ; &i . 72 ' WM © ANHED 1S3
£ ! ‘ONFEOU G Z, 00+ | (&} 440D ¥ALAN 2N YA (8 w) d'g AoRIS UONSRqUIO]) Araneg ﬂ.az LINM LSTE
2z .PQ S L4y ONELT Z, 00+, (@HV)Y01DVd ADIIrd0 Z -éw:-mmﬁ*-ﬁu ‘ON LSEL vd uonre)) LIS INV'1d
ww. "ON X08 d'102/LOH + X3y "ON X0 TOUINOD oo \ N. 7 \ [ (@ dlvaisa SO VOIHEL) 19915 'S INFITO

ciog adey JHIHS YLYUT DNITJIVS HOUN0S AOTd HDIH

m . iy [t e b o i [ [
[ L L i Y . f . )




._noo_ 2

bRe7] =17 : (150
) >/ [#] >} Q 210j9g

2l + 78 1'% 1D #3115 3 00T ~ 9 aAE3a | BATISO] ,

Sh | 7%+ D HOEN N ['0 T4 00} B (995 51} 39943 e 101 » g el N
2P | _SzEs 259 HOPN N 10 705 001 T 00> e \_.r@,\ — — 00
+.°9 WS Z= B POSTH N 16 TW 001 € wo> oo 0 | Q'S5 | wwee ¢ %.@,j 0
Sl | 188 bAY) POSTH N 1°0 "1 901 T (ug3) (ugs) ETET) ﬁ\ ol 'S 20D
UM | S %S| £ H9 yOSTHN 10 TW 0§ 1 pasmbay | 218y WO | tnnozp gy {ony
@Hv fenug i, suduo) saduiduy ‘ON {095 g9} oD dEa] WaSAS uomsodiion seny K1}

P =0th% CER7Ye) NN | +an.mw Top 7T Iy
§LT =MW = dar (Jo10uL]) =3ae (poeIsL) =gae (v} = 3ae (4v) “Jzs .lm.m =v[ e\ =V 9]
‘salewnsy \N i J M [EN) m.. NQ‘M vmru mm& uo -m O 0 Q wm _U N Jop upu s[eIo],
?Jmswm%t Led = Tae (jowis]) =83z (HY)| = 8ae (a9) mwﬂ.m .W“uﬂ O.uwnq Tf 98ry
i\ e | G2 [PRO[Z40 TIL7 1772 | S5 [TH0 [ WO 1070 | % °16% [}500 ¢
2LOIST | 30 |e8V 12SE [F9C | S'E T H U [ThT0 [2oo Q 0LS | 6P oIy
b0 [APT [ FZ 9T 260 1hS | @ | 29| o1 |27 [S00| 9185 f:; o
Z90[LHT| 80| €40 | 785 89z [2°5 [ 120180 (50| T b&S | g alfFE
990| 557 | £80| 260 ({25 | STE | L5 (130 (130 (00| Q785 |pe olpe
o QL0 €52 | $80] 630 | 0Lt [ §9L [ @9 [ @ T 2o G0UTTI &LS (LT VD ?
RN ¢ . .
L0952 (28000 | 187 | 497 | &L (g0 0|0vg [Jo @] L LLS |z
EZ0(€%7 (780 0lo |ty | 992 Q€ [P0 TFo [290] $aL5 [ 9707
Lo ZSZ [ 18V Qh0 | SIS 772 | T'B[190 V0 [E00 | € HL G| IToffen
\ [L0|ZST | 1830630 IS (69T | @ F[1 70 | WO [g@ g | o"iLs | Doaifrue
v 2lo|Qsz | 130] 980 18Q5 (25T | 2L (1S0 | 180 R0 79| A LIS [ 700]
g (Fo| esz| /50 230 Bp | G| 2 #1809 80|00 €25 975 9360 @ v
1.) 4. (1) (1) (2o} [EB] 311 wy) {out ) (ot w) {0z w) (G3p} Qa3 Cup
dursy, dway mQo u| ~dwaf, dutay Jemoy pannbay Burpray mod Hod
atictiiliticg] nxg a1y ‘dwal 21| RIS aqoLg WINOE A Hv a0} dviond WD awry, SIOARLY 153],
80 4300 IOLI  SolddiN & AdAL P 9ZIS 180d 0Zi (un) "vId MOVI1S d dm%\ 00  'ON.LOHIO¥d
Qe (WVIAHIZZON L|,.q7- ALVQ NOLLVYEITYD -7 — (0T uW) dOILVIS ﬂ_ﬁ &fw_ Wﬂ MTHO ISHL
s M -L ONBEO¥ 2.0 -\ {(A) M¥0D YaLITW & S '8z (GH W g oElg uopsnquio)y bg_mm_ﬁm "oN LINMLSEL
\N Lt,@ .wm._v ONYALTH ¢ oo-2 (BHV)YOLIVAJNO z ,&ﬁz mm&n WD "ONISHL v uoue) ALIS INVId
\ﬂd 'ON XOU T'IOJLOH |, “X8dY "ON XO# TOY.LNOD ,\ N\N \ N. g 3LV iSHL SHOM BOMEL) IS 'S INEITD
Tio 98y LIS VLVA ONFIINVS ZOUNOS MO IIOIH




E] V\O S =Yy
T 40 J&O EILTER| t
130 BOUIS 3 00T ~ 9 annedan | sanisod , i
HOBN N 10 TW 0] 'S (395 §1) o2y ea] 1oug \w%tm. = ’ N
HOEN N 1°0 T 601 K wo> | 9¢¢'0 v.:w Y _ | oo
VOSTH N 170 “Jur 001 ‘€ 00> A0 / alojag 0/ zZ0
YOSTH N 1'0 TV 01 T (s) (w2 (3K u) ¢ 9 . D\h ) rm | (4%
FOSTH N 10 TW 05 1 pasnbay | o1y D(Q | wnnorp ] .zuny juny
3@ v eniug feus S0 wIurduy "ON {095 (9) 0oy Hea wyskS ,, womsodwo?y seny L1
bl =0tH% N m‘\.m.u _Eb)\ﬂ\v . .&U n @ KWMAJ .Q. Jop U se10],
[k = MIN = BAR (190w ]) = 9ae (oeis])

=88 (Hv)| =3 (av) &m\\w.ﬁmuq D@uq T 9y | -

SajewnSy

1 2 M AW
Lo 15T | 8301 Cho | 6o Bst® 2 E [0 [T T [200 )0T9 | LG e
690 E5Z | 930 | TL0 | 552 [99T | 1R (1977 | 1970 [ 20°0]  0'8]9 | SN |
790 [CSC | [30 | L60 | )5 {72 | @5 | €0 | 180 | p00 | 1519 [ hRTTEn
SV 9T (80 [ L [ TG 89T [ @75 [ 189 [ 8T [hC0 SAVEE UGS ¥
29U 0FZ | 950 | 80| (55 [TTC | F9 ©0 [ 827 [900] [ a7 [ LG 1T 3
ON.Q qu\ﬁ QMQ 740 N\w? T\m\\h S U 197 \MQMQ iﬁow .\T«U: L'ty a

~
Y\c ARSI IQ T ST [ ST 10 [TTI pa@] 6509 [Faipe
—2L01 97T | S8 | 70 [ ZIF (99 C [ 2% [0 [ WY 260 | | B9 | felios
4
Q

G0 | AT S80| SEO| /S [597 | €5 180 | T8 [F079 [ 107 | I [on
290 | 757 | H80] FEO| 02| TT1| T | 01 |0 Ko @ 7865 | 11T
7V LsT| O E6O| D75 89z 2T 27 |2t (99 @ 0 ILSF0 T ose

ads - . - ¥i . .

20| Bz #80( 630 T Q92| % | [Ro| 18V [ #99| €8s cac (101l 7| o
(4.) {1.) (2 4) [£8) (o} {8H ) ‘oz vy | (ozH W) {otH ) (30} (1a=) (1)

‘dutay], dural, mQ Ul ‘dway  dway ey pamnbay Fupeay wmog voq
SJUSUIUOD) nxyg NI ‘dway 1japy|  yomig 2qo1g WNNoRA HY 294U0E  dV101g WOq suny SSIGAEL], 1S3
80 : ‘4300 10LId  SAIdAIN AdAL % 97IS 1904 ozl (m} "¥1a 30vis -9 &%v. 00 "ON.IOFOUd
obumH-@ (W) VIAHIZZON L L -92Z2- ALVA NOILVIEAITvO —2 \ —  (OTH W) "d JLLVLS : 2 A ’ 4& mﬂ MTID 1531
< B L 'ONEHONd £ 2,00 > (A) 0D AL \Glh m Z  Gnuwad Homs vopsnqwo) Kaneg mm oN JINNISAL
219 m &v ONYELTE o ~7,  (@HV)UOLIVHHILNO < VIPN- ST -UID CONISEL V4 uamE)  HLISINVId
.M ‘ONXOH QT0J/LOH 47 -XddY "ON X0d TOYLNOD Qo \ L7/l Q0 3ivaisa SHIOM GOME(D (3915 "S'N ANFFTD

ciog a8y LITHS VILVI DNITINVS HOUNOS MOTI HOIH




APEX GLASS NOZZLE CALIBRATION DATA SHEET

Printed: 05/17/00
Nozzle Size (inches) Calibrated
No. A B C By Date .
! 0.125 0.125 0.125 IKA 03-12-96
2 0.156 0.156 0.156 |KA 03-12-96
3 0.156 0.156 0.156 [KA 09-04-96
44 0.156 0.156 0.156 |KA 09-04-96
-1t 0.180 0.180 0.180 (KA 07-20-98
5 0.190 0.190 0.190 |KA 05/01/00
27 0.190 " 0.190 0.190 |KA 05/01/00
28 0.150 0.190 0.190 {KA 03/01/00
29 (.190 0.190 0.190 KA 0301100
31 0.190 0.190 0.19CiKA 05-19-99
4 0.219 0219 0.219 [KA 0515/00
6 0.219 0.219 0.219 (KA 03/15/00
7 0.219 0.219 0.219 KA 05/15/00
15 0.219 . 0219 0219 |KA 95/15/00
42 ¢.219 0219 0.219 KA 01/05/00
40 0.220 0.220 0.220 |KA 05-19-99
T = 0,223 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 01.03/00
41 0.240 0.240 0.240 |KA GL/05/00
50 0.260 0.260 0.260 |KA 03-19-99
51 0.260 0.260 0.260 [KA 01:05/00
12 0.281 0.281 - 0.280 KA 37-18-97
13 0.281 0.281 0.281 |KA 10-20-98
+4 0.281 0.280 0.281 (KA 13-12-97
16 0.290 0.290 0.290 |[KA 07-24-96
17 0.290 0.290 ¢.290 |KA 03-10-98
18 0.250 0.290 0.290 IKA 07-05-96
45 0.290 0.290 0.290 (KA 01/05/00
20 0.310 0310 0.310 |KA 03-10-98
33 0.310 0.310 0.310 |KA d-14.98
35 0.320 0.320 0.320 {KA IOHOS/OO
21 0.244 0.344 0.344 [KA 0501/00
22 0.344 0.344 0.344 |KA 05/01/00
23 0.347 0.347 0.347 [KA 73-10-98
24 0.375 0.375 0.375 (KA 02118100
23 0.375 0.375 0.375 KA 03-12-96
26 0.406 0.406 0.406 |KA 03.15-96
30 0.406 0.406 0.406 |KA 7-20-98
47 0415 0.415 0.415 [KA 11-25-96
34 0.425° 0.425 0424 [KA 06-10-97
55 0.425 0.425 0:424 KA 31/05/00
52 0.440 0.440 0.440 KA 05/01/00




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

Nozzle Size (inches) Calibrated

No. i A B ¢ [By Date
53 : 0.440 0.440 0.440 |KA 02/27/00
19 0.450 0.450 0.450 |KA 04-14-98
36 0.490 0.490 0.490 [KA 06-10-97
37 0.490 0.490 0.490 |KA 07-05-96
38 0.493 0.495 0.495 |KA 07-05-96
- 39 0.500 0.500 0.500 KA 07-05-96
46 0.525 0.625 0.625 [KA 03-10-98
43 0.750 0.750 ©0.750 |KA 01/05/00
49 1.060 1.060 1.060{KA 11-25-96
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DRY GAS METER CALIBRATION DATA SHEET

CONTROL BCX NO. Anary —4 CHECK  PRE-TEST [
b CALIBRATION DATE N " ONE:  POST-TEST T
BAROMETRIC PRESSURE (in. Hg) 204 @ CALIBRATION OFFICER TPS
WET TEST METER DRY GAS METER
Gas Elapsed [Meter - -|Gas Inlet Outlet Crifice
Volume . {Time Temp. Volume Temp. Temp. Diff. Pres.  |Vacuum
RUN NO. Vw (cf) (min) _|Tw (°F) _|vd(den 1 TLCF)  To (°F)  |AH {in. H20) |(in. H20)
1 ISTART |pue® SEEEvB. e | ‘ :
MIDWAY [smeamgammny] e~ © ‘
" STOP |5 A%
DELTA * |5- R0
-1’5 2 START | puth
W#"ﬁq -S- Fon s
: MIDWAY [ k
|STOP 5“1:3,5&:
DELTA * | 5% ’B‘@Cﬁ
3 |START wab
7T | MIDWAY Sieetman
AL IsToP |5 @ew

DELTA * | 5.2 3L
Dry Gas START |&H@5t
MeterLeak [STOP 13,350
Check DELTA * | @ Z8

{DELTA Vw (cf) - DELTA Vd (def)} / 10 (min) = & 7/ cfm <=0.02 cfm

*. Express final elapsed time in decimal format

:
i

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

BF (in. Hg) 29.10 29.10 29.10 AH@ = 0.0317 * AH * [(Tw+460) * Timei 2
Time (min) 9.33 6.65 5.42 BP * (To + 460) * (Vw)"2
Tw (°F) 71 .71 71 :

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

" Ti(°F) 88 92 95 Vi * [BPHAH/13.6)] * (Tw+460)
To (°F} 78 79 80
AH (in. H20) 1.00 2.00 3.00
Vm (def) 5.115 5.084 5.094
AH@ (in. H20) 1.988 2,016 - 2.005 2.003

Y (Pre-test) 0.9971 1.0G53 1.0044 1.0023




DRY GAS METER CALIBRATION DATA SHEET

CONTROL BOX NO. Aeore — 4 . CHECK PRE-TEST
CALIBRATION DATE PP BO-BYS " ONE: POST-TEST T
BAROMETRIC PRESSURE (in. Hg) = 29./4 CALIBRATION OFFICER =
WET TEST METER DRY GAS METER
Gas -+ - {Elapsed }Meter Gas - Inlet Ouilet Orifice .
~ . . |Volume - [Time Temp. Volume Temp. Temp. Diff. Pres.  |Vacuum
RUN NO. Vw (cf) (min)  |Tw(°F) |vd(deh) Ti{°F}__[To(*F) _|aH (in. H20)|(in. H20)
1 START 0 T C A /B B L
MIDWAY | <2 N Rl 99 84— e o
STOP qeF rle2. il ; B
DELTA * q,(2- it 4 G3 O L
S START 0 | et 1|
MIDWAY] oo AN P12 =L
STOP ©_|Sveh | T ¢F 229.498 ' -
DELTA * |5 gty |9-(2- .99 % ; E
S E START _|®- 292 0 | wrElequde ~ s B, B
b MIDWAY | o @ T T gy 4G e B
3 | STOP |52 @0 [9:@F | T iE - i
] DELTA * | 5,838 | F.¢ 2 |
! |DryGas  |START |d1dh 0 . T B F
ir |[MeterLeak [STOP  [p35% 10:00] RIS S5 ) R e
! |check . |DELTA* |guFH 100 1 U @230
- {DELTA Vw (cf) - DELTA Vd (def)} / 10 (min.) =  @BBbZ- cfm <=0.02 cfm
J *: Express final elapsed time in decimal format
' 1 Differential Pressure Gauges (check one): " Inclined Manometers Magnehelic Gauges
T3
 Run#l Run#2  Run#3 Ave.
BP (in. Hg) 29.14 29.14 29.14 AH@ = 0.0317* AH* [(Tw-460) * Timel"2
Time (min) 9.12 - 9.12 9.12 BP * (To +460) * (Vw)"2
- Tw (°F) 77 77 77
. Vw (cf) 5.000 5.000 5.000 Y = Vw * BP * ((Ti+460+To+460)/2]
* Ti (°F) 99 100 101 Vm * [BP+AH/13.6)] * (Tw+460)
To (°F) 84 85 86
AH (in. H20) 1.00 1.00 1.00
Vm (def) 4,931 4.997 5.030 _
Y (Pre-test) 1.0023
- AH@ (in. H20) 1.919 1.915 1.912 1.915
Y (Post-test) 1.0388 1.0269 1.0220 1.0292

AY (%) | 2.7%
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Monroevillte, PA 15146
412 825 2400
Fax: 412 825 2407

UEC :

USX Engineers
& Consultants, Inc.

RECEIVED AUG 1 6 2000

August 10, 2000

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

&3% 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 July 28, 2000. Should you have any gquestions regarding this report,
please contact ug. 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 Ilimitation of
liability provisions, and no responsibility or liability 15 agsumed for the manner in
which the results are used or interpreted.

The results were derived with the following methods.

ANALYTE ) METHQD

CHLORIDE EPA 26A

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

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

Sincerely,

Stphamae ( studyand

Stephanie A. Guilyard, [HIT, Project Manager

Enclosures

A subsidiary of USX Corporation

USX
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e e e SN v utinicH Lar e atury
Monroeville, PA 15146

412 825 2400

Fax: 412 825 2407

UEC

USX Engineers
& Consultants, inc

August 10, 2000

Advanced Technology Systems, Inc.
ATTN: Mr. John Shimshock
- 6§39 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 July 28, 2000. Should you have any guestions regarding this report,
'+ please contact us. An invoice will be issued shortly.

These results are gubmitted 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 nc responsibility or liability is assumed for the manner in
which the results are used or interpreted.

"1 The results were derived with the following methods.

ANALYTE METHOD
AMMONTUM - WATER EPA 350.2 (MOD)
: CHLORIDE EPA 26A

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

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

v

Sincerely,

i Snh -(‘&Lmﬁww(

Stephanie A. Gu;lyard,(}H T, Project Manager

Enclosures

A subsidiary of USX Corporation

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

NO. 14 BATTERY COMBUSTION STACK

JULY 26 AND 27, 2000

U.S. EPA REFERENCE METHOD 26A SAMPLING

CALCULATION OF THE IMPINGER COLLECTION EFFICIENCIES

Sample ID Chloride Safnple Chloride | Collection
Test (CLR-#14BS Conc. |Volume Catch  |Efficiency
No. -M26A-) Sample Type : (mg/L) {(mL) (mg) (%)
1 1A 0.1 N H2SO4 - Impingers 1 & 2 23 398.2 9.16 100.0
1B 0.1 N H2S04 - Impinger 3 < 2.0 125.8 < 0.25
1C 0.1 N NaOH - Impinger 4 < 20 1357 < 0.27 NA
1D 0.1 N NaOH - Impinger 5 < 20 1413 [< 0.28
2 2A 0.1 N H2804 - Impingers 1 & 2 24 403.3 9.68 100.0
| 2B 0.1 N H2804 - Impinger 3 < 2.0 139.7 |< 0.28
e 2C 0.1 N NaOH - Impinger 4 < 2.0 1257 i< 0.25 NA
2D 0.1 N NaOH - Impinger 5 < 2.0 137.0 [« 0.27
3 3A 0.1 N H2804 - Impingers 1 &2 | 27 410.6 11.09  |100.0
3B 0.1 N H2S804 - Impinger 3 < 2.0 1362 < 0.27 |
3C 0.1 N NaOH - Impinger 4 < 2.0 1179 |< 0.24 NA
3D 0.1 N NaOH - Impinger 5 < 2.0 1140 |< 023
Blank Blank 0.1 N H2804 < 2.0
| Blank Blank 0.1 N NaOH < 2.0
0.1 N H2804
Collection Eff. = 100 * {1 - [XB Chloride Catch (mg) / XA Chloride Catch (mg)] }
(%) where X=1,20r3
0.1 N NaOH :
Collection Eff, = 100 * {1 - [XD Chloride Catch (mg) / XC Chloride Catch (mg)] }
3 (%) where X=1,2 0r 3 .

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




U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA
NO. 14 BATTERY COMBUSTION STACK

JULY 26 AND 27, 2000
U.S. EPA REFERENCE METHOD 26A SAMPLING
5 CALCULATION OF THE IMPINGER COLLECTION EFFICIENCIES
| Sample ID . Chloride |Sample Chloride |Collection
Test (CLR-#14BS Cone. [Volume Catch  |{Efficiency
No. -M26A-) Sample Type (mg/L) |(mL) (mg) (%)
. 1 1A 0.1 N H2504 - Impingers 1 & 2 23 398.2 -9.16 100.0
o 1B 0.1 N H2504 - Impinger 3 < 2.0 1258 |< 025
B 1C 0.1 N NaOH - Impinger 4 < 2.0 1357 |< 027 |NA
T 1D 0.1 N NaOH - Impinger 5 < 2.0 141.3  |< 0.28
2 24 0.1 N H2S04 - Impingers 1 &2 | 24 403.3 9.68  |100.0
3 2B 0.1 N H2804 - Impinger 3 < 2.0 139.7 i< 0.28
2C ‘ 0.1 N NaOH - Impinger 4 < 2.0 125.7 < 0.25 NA
2D 0.1 N NaOH - Impinger 5 < 2.0 137.0 [< 0.27
3 3A 0.1 N H2504 - Impingers 1 & 2 27 410.6 11.09 100.0
3B 0.1 N H2S04 - Impinger 3 < 2.0 136.2 < 027
3¢ 0.1 N NaOH - Impinger 4 < 2.0 1179 i< 024  |NA
3D 0.1 N NaOH - Impinger 5 < 20 1140 < 0.23
Blank Blank 0.1 N H2504 < 2.0
@ Blank Blank 0.1 N NaOH _ < 2.0
0.1 N H: 4
Collection Eff, = 100 * {1 - [XB Chloride Catch (mg) / XA Chloride Catch (mg)] }
(%) where X=1,20r3
0.1 N NaOH |
Collection Eff, = 100 * {1 - [XD Chloride Catch (mg) / XC Chloride Catch {(mg)] }
(%) where X=1,2 or3

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




£ PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

CLIENT: U.S, STEEL CLAIRTON WORKS - CLAIRTON, PA TEST DATE: 7/26/00
TEST SITE: NQO. 14 BATTERY COMBUSTION STACK TESTNO.: CLR- #14BS-M26A-1
oo P i tical data
s A, Barometric Pressure (in. Hg) 29.63
B. Process Gas Static Pressure (in. H20) -1.20
C. Pitot Tube Coefficient 0.84
oy D. Dry Gas Meter Calibration Factor - 1.0023
; »»» Is the Duct Round (Y/N)? - v
E. . Duct Diameter {in.) - for round duct ’ 120
E, Duct Width {in.) - for rectangular duct ) O
G. Duct Depth (in.) - for rectangular duct 0
H. Nozzle Diameter (in.) ) 0,440
L Average AP (in. H20) = [(AP*).5)avg]"2 - for flows (.04
L Average AP (in. H20) = [{AP"0.5)avg]"2 - for isokinetic 0.04
K. Average AH (in. H20) variation 0.69
L. Average Process Gas Temperature (°F) 460
M. Average Dry Gas Meter Temperature (°F) 79
- N. Dry Gas Composition (should total to 100%)
: Carbon Dioxide (%) 5.0
Oxygen (%) 10.0
Nitrogen (%) . 85.0
Carbon Monoxide (%) 0.0
Hydrogen (%a) 0.0
Methane (%) 0.0
Ethane (%) ‘ 0.0
Argon (%) 0.0
0. * Sample Time {min) 120
p, Total H2O Mass Collected in Impingers (g) 189.6
Q. Metered Gas Volume {dcf) .53.321
Calculated Parameters (excluding analytical data)
R. Absolute Process Gas Pressure (in. Hg) B 29.54 [A+(B/13.6)]
S. Absolute Meter Pressure (in. Hg) 29.68 [A+{(K/13.6)]
T. ‘Duct Area (ft."2) 7.85E+01 [Pi*E¥(4*144) or F*G/144]
U Nozzle Area (ft."2) 1.06E-03 [Pi*H/(4*144))
V. Average Absolute Process Gas Temperature (R) 920 [L+460]
W. Average Absolute Dry Gas Meter Temperature (R) 539 [M+460]
X. Dry Gas Volume Sampled (dscf) . 51.934 [Q*D*(528/W)*(8/29.92)]
Y. H20 Vapor Condensed (scf) : 8.940 [P*0.04715]
Z. Calculated Percent H20 in Gas Stream (%) 14.7 [100*Y/(X+Y)]
AA, Theoretical Maximum Percent H20 in Gas Stream (%) #N/A [100*Saturated Water Vapor
(empirical equation derived from EPA QA Handbook Vol. III, 83.3.6, T6.1A) Pressure / Stack Pressure)
BB. Actual Percent H20 in Gas Stream (%) 14.7 [Caloulated %H20 <= Theoretical
CC. Process Gas Molecular Weight: , Max. %H20]
' Gas % Volume / 100 * Mol. Weight = Wt./Mo}
H20 0.147 ‘ 18 2.643
Cco2 0.050 0.853 44 1.877
02 0.10¢ 0.853 32 2.730
N2 0.850 (.853 28 20.305
COo 0.000 0.853 28 0.000
H2 0.000 0.853 2 0.000
CH4 0.000 | 0.853 16 0.000 .
C2H6 0.000 0.853 30 . 0.000
Ar 0.000 ' 0.853 40 0.000
Pracess Gas Molecular Weight (Ib/lb-mol) 27.56
DD. Average Process Gas Velocity (ft/sec) L43E+01 [85.49*C*[(I*V)/(R*CC)]0.5]
EE. Process Gas Volumetric Flow Rate (acfim) . 6.73E+04 - [DD*T*60]
FF. - Process Gas Velumetric Flow Rate (scfim) 3.81E+04 [EE*(528/V)*{(R/29.92)]
GG. Process Gas Volumetric Flow Rate (dscfm) 3.25E+04 [FF*(1-(BB/100Y)]
HH. Isokinetic Variation (%) 98.9 [100*V*{(0.002669*P)+{Q*D*S/W)}}/
icul t for bl
I Filter Weight (g) 0.0049
JI. Front-Half Residue Weight {g) 0.0247
KK Back-Half H20-Condensibles Weight (g) '0.0000
LL. Total Weight (g) 0.0296 [T+T3+KX]
NN. Cencentration (gr/dscf) 0.0088 [(7000/454)*LL/X]

0G. Mass Flow Rate (Ib/kr) 2.45E+00 [NN*GG*60/7000]




PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

CLIENT:

U.S, STEEL CLAIRTON WORKS - CLAIRTON, PA

TEST SITE: NO. 14 BATTERY COMBUSTION STACK.

Hydrochlori
PP.

QQ.
RR.

{orine Ga.
S8S.
TT.
Uu.

VV.
WWw.
XX

c

tek

i ected for
Total Catch (mg) 9.42
Concentration (mg/dscm) 6.408+00
Mass Flow Rate (Ib/hr) 7.80E-01
i rrected for blank
Total Catch (mg) < 0.27
Concentration {mg/dscm) < 1.85E-01
Mass Flow Rate {Ib/hr) < 2.25E-02
id cled fo
Totatl Catch (mg) 2.57
Concentration (mg/dsem) 1.75E+00
Mass Flow Rate (Ib/hr) 2.13E-01

TEST DATE: 7/26/00
TESTNO.: CLR- __ FI4BS-M26A-1

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

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

[VVI(X*0.02832)]
TWW*0.02832*GG*60/454000)
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PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

CLIENT: U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA TEST DATE: 7/27/00
TEST SITE: NO. 14 BATTERY COMBUSTION STACK TEST NO.: CLR- #14BS-M26A-2
ut Param excluding analvtical data
A Barometric Pressure (in. Hg) 29.54
B. Process Gas Static Pressure (in. H20) -1.20
C. Pitot Tube Coefficient 0.84
D. Dry Gas Meter Calibration Factor . 1.0023
»»» Is the Duct Round (Y/N)? Y
E. Duct Diameter (in.) - for round duct 120
F. Duct Width (in.} - for rectangular duct ) ¢
G. Duct Depth (in.) - for rectangular duct ' 0
H. Nozzle Diameter (in.) 0.440
I Average AP (in. H20) = [(AP0.5)avg]"2 - for flows 0.04
L Average AP (in. H20) = [(AP"0.5)avg]*2 - for isokinetic 0.04
| Average AH (in. FI20) variation 0.75 .
L. Average Process Gas Temperature (°F) 465 |
M. Average Dry Gas Meter Temperature (°F) 30
N. Dry Gas Composition (should total to 100%)
Carbon Dioxide (%) 3.5
Oxygen (%) 13.5
Nitrogen (%o} 83.0
Carbon Moenoxide (%) 0.0
Hydrogen (%) 0.0
Methane (%) 0.0
Ethane (%} 0.0
Argon (%) 0.0
0. Sample Time {min) 120
P. Total H2O Mass Collected in Impingers (g) 208.3
Q. Metered Gas Volume (dcf) ‘ 54.686
1 d Parameter i alytical dat
R. Absolute Process Gas Pressure (in. Hg) 28.45 [A+(B/13.6)]
5. Absolute Meter Pressure (in. Hg) 29.60 [A+(K/13.6)]
T. Duct Area (f1."2) 7.85E+01 [Pi*E*(4*144) or F*G/144]
U. Nozzle Area {ft."2) 1.06E-03 [Pi*H(4*144)]
V. Average Absolute Process Gas Temperature (R) ) 925 [1.+460]
Ww. Average Absolute Dry Gas Meter Temperature (R) 540 [M+460)
X. Dry Gas Volume Sampled (dscf) 33.012 [Q*D*(528/W)*(8/29.92)]
Y. H20 Vapor Condensed (scf) . 9.821 [P*0.04715]
z. Calculated Percent H20 in Gas Stream (%) 15.6 [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. 11, $3.3.6, T6.14) Pressure / Stack Pressure]
BB. Actual Percent H20 in Gas Stream (%) 15.6 [Calculated %H20 <= Theoretical
CC. Process Gas Molecular Weight: Max. %H20]
Gas % Volume / 100] * (1 - %H20/100)] * Mol. Weight =Wt/ Mol
H20 0.156 18 2.814 |-
CO2 0.035 0.844 44 1.299
02 0.135 0.844 ' 32 3.645
N2 0.830 0.844 28 19.607
CO _ 0.000 0.844 28 - 0.000
H2 0.000 0.344 S 2 0.000
CH4 0.000 0.844 16 0.000
C2H6 0.000 0.844 30 0.000
Ar 0.000 0.844 40 0.000
Process Gas Molecular Weight {lb/lb-mol) 27.36
DD. Average Process Gas Velocity (ft/sec) 146E-+H01 [85.49%C*[(I*VI/(R*CC)]"0.5]
EE. Process Gas Volumetric Flow Rate (acfm) 6.88E+04 [DD*T*60]
FF. Process Gas Volumetric Flow Rate (sefim) 3.86E+04 [EE*(528/V)*(R/29.92)]
GG. Process Gas Volumetric Flow Rate (dscfim) ' 3.26E+04 [FF*(1-(BB/100))]
HH. Isckinetic Variation (%) 100.8 [100*V*{{0.002669*P)+{Q*D*S/W)}]/
icalat r Its (corr r bl
IL Filter Weight (g) 0.0103
JI. Front-Half Residue Weight (g) 0.0097
KX. . Back-Half H20-Condensibles Weight (g) 0.0000
LL. Total Weight (g) 0.0200 [I+J+KX]
NN. Concentration (gr/dscf) 0,0058 [(7000/454yLL/X]

00. Mass Flow Rate (Ib/hr) ' 1L.63E+00 [NN*GG*60/7000]
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PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

CLIENT:

TEST SITE: NO. 14 BATTERY COMBUSTION STACK
Hydrochloric Acid (corrected for blank)

PP. Total Catch {(mg)

QQ. Concentration (mg/dscm)

RR. Mass Flow Rate (Ib/hr)
rine IT k

S8. Total Catch (mg)

TT. Concentration (mg/dscm)

Ul Mass Flow Rate (Ib/hr)

Ammonia Gas Acid (corrected for blank)

VvV, Total Catch (mg)

WW., Concentration (mg/dscm)

XX. Mass Flow Rate (Ib/hr)

U.8. STEEL CLAIRTON WORKS - CLAIRTON, PA

9.95

6.63E+00

8.09E-01

0.25

A

1.67E-01

2.04E-02

0.11

7.61E-02

9.29E-03

TEST DATE: 727100
TESTNO.: CLR- ~ #14BS-NHEAS

[PP/(X*0,02832)]
[QQ*0.02832*GG*60/454000]

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

[VV/I(X*0.02832)] _
[WW*0.02832*GG*60/454000]
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PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

CLIENT: U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA TEST DATE: 7/27/00
TEST SITE: NO. i4 BATTERY COMBUSTION STACK TESTNO.: CLR-  #14BS-M26A-3
nput Parame cluding analviical data .
A. Barometric Pressure (in. Hg) 29.54
B. Process.Gas Static Pressure (in. H20) : +1.20
C. Pitot Tube Coefficient 0.84
D. Dry Gas Meter Calibration Factor 1.0023
»w»» Is the Duct Round (Y/N)? Y
E. Duct Diameter (in.) - for round duct 120
F. Duct Width (in.) - for rectangular duct 0
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 0.03
I, Average AP (in. H20) = [(APM).5)avg]"2 - for isokinetic 0.03
K. Average AH (in. H20) variation (.72
L. Average Procegs Gas Temperature (°F) 449
M. Average Dry Gas Meter Temperature (°F) 88
N. Dry Gas Composition (should tota! to 100%) ,
Carbon Dioxide (%) 5.0
Oxygen (%) 10.0
Nitrogen (%) ‘ 85.0
Carbon Monoxide (%) 0.0
Hydrogen (%) . 0.0
Methane (%) 0.0
Ethane (%) 0.0 -
Argon (%) 0.0
0. ‘Sample Time (min}) _ 120
P. Total H20 Mass Collected in Impingers (g} . 205.0 -
Q Metered Gas Volume {def) 55.326
alcnlated Parameter, ludi Iyt ta
R. Absolute Process Gas Pressure (in. Hg) 29.45 [A+(B/13.6)]
S. Absolute Meter Pressure (in. Hg) 20.59 [A+(K/13.6)]
T. Duct Area (ft.~2) - 7.85E+01 [Pi*E¥/(4*144) or F¥G/144]
u. Nezzle Area (ft."2) . 1.06E-03  [Pi*H2/(4*144)]
V. Average Absolute Process Gas Temperature (R) 909 [L+460}
w. Average Absolute Dry Gas Meter Temperature (R) 548 [M+460]
X Dry Gas Volume Sampled {dscf) 32,845 [Q*D*(528/W)*(5/29.92)]
Y. H2G Vapor Condensed (scf) 9.666 [P*0.04715]
z. Calculated Percent H20 in Gas Stream (%) 15.5 [100*Y/(X+Y)]
AA. Theoretical Maximum Percent H20 in Gas Stream (%) #N/A [100*Saturated Water Vapor
{empirical equation derived from EPA QA Handbook Vol, ITI, §3.3.6, T6.1A) Pressure / Stack Pressure]
BB. Actual Percent H2O in Gas Stream (%) 15.5 [Calculated %H20 <= Theoretical
CC. Process Gas Molecular Weight: . Max. %H20]
Gas % Volume / 100 %H20/100)| * Mol. Weight = Wt./Mol
H20 0.155 psie. i8 2,783
co2 0.050 44 1.860
Q2 0.100 32 2.705
N2 0.850 28 20.120
Co 0.000 28 0.000
H2 0.000 2 0.006
CH4 0.000 16 0.000
C2H6 0.000 ] 30 0.000
Ar 0.000 (.845 40 0.060
Process Gas Molecular Weight {Ib/Ib-mo?) 27.47
DD. Average Process Gas Velocity (ft/sec) : 1.40E+01 [85.49*C*[(I*V)/(R*CC)]1M0.5]
EE. Process Gas Volumetric Flow Rate (acfm) 6.61E+04 [DD*T*60]
FF. Process Gas Volumetric Flow Rate (sefin) 3.78E4+04  {EE*(528/V)*(R/29.92)]
GG. Process Gas Volumetric Flow Rate (dscfin) 3.208+04 [FF*(1-(BB/100))]
HH. Isokinetic Variation (%) 1024 {100%V*{(0.002669*P)+(Q*D*S/W)} ]/
L fi
I Filter Weight (g) : _ 0.0106
JI. Front-Half Residue Weight (g) 0.0147
KK. Back-Half H20-Condensibles Weight (g) 0.0000
LL. Total Weight (g) ' _ 0.0253 [M+J1+EK]
NN. Concentration (gr/dscf) _ 0.0074 [(7000/454)*LL/X]

00. Mass Flow Rate (Ib/hr) 2.02E+00  [NN*GG*60/7000]




PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

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

TEST SITE: NO. 14 BATTERY COMBUSTION STACK

chloti i 1

PP. Total Catch (mg)

QQ. ‘Concentration (mg/dscm)

RR. * Mass Flow Rate (Ib/hr)
hlor i e 1

SS. Total Catch (mg)

TT. Concentration {mg/dscm}

uu. Mass Flow Rate (Ib/hr)

Ammeonia Gas Acid (corrected for blank)

VV. Total Catch {mg)

WW. Concentration (mg/dscm)

XX. Mass Flow Rate (Ib/hr)

11.40

7.62E-F00

9.11E-01

0.24

A

1.58E-01

1.89E-02

0.75

5.01E-01

5.99E-02

TEST DATE: 7127700

TEST NO.: CLR- #14BS-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]



