e Aipha Drive. -

..~ Telephone (412).967-1900 -
RAX (412) 967- 1911

September 13, 2000

L Mr W1ll1am C. Graescr

ADVANCED TECHNOLOGY SYSTEMS H\IC ATS Pm]ectNo - 030_P o

s

Manager Env1ronmental and Quallty Assurance I, ‘

' US. Steel Clalrton Works
" 400 State Street '

Clalrton PA 15025 -

. "RE.: LETTER REPORT HYDROCHLORIC ACID AND CHLORINE GAS EMISISONS |
- _TESTING CONDUCTED AT NO 1 BATTERY COMBUSTION STACK ON APRIL 3

19 AND 20 2000
,'Dear Mr Graeser

| This letter wrth attachments constrtutes the report that summanzes the results of the hydrochlorlc ' h 3
acid (HC) and chlorine gas (CL,) emissions testing conducted atNo. 1 Battery Combustion Stack by

~Advanced Technology Systems, Inc. (ATS). Three two-hour test runs were conducted on’ Apnl 19 ..
~and 20, 2000 simultaneous with the comphance test program.at this stack (partrculate matter and .

v151ble emlSSIOHS were measured as part of the comphance test program)

o -The test results have been summanzed inthe attached Table 1 Hydrochlonc ac1d and chlorine gas ,

" concentrations are listed in - units of mllhgrams 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 I also presents pertment exhaust gas ‘and- samphng parameters including exhaust gas flowrates
~ in units of actual cubic feet per minute (acfm), standard ‘cubic feet” per. mmute (scfm), -and dry o

standatd cubic feot | per minute (dscﬁn), exhaust gas temperature (OF), and mmsture 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 150k1netrc varratlon valueisequal ~ j
© to the ratio of the average linear gas velocity sampled through the. probe nozzle to the average .~
exhaust gas velocity. Allisokinetic variation values are between 90 percent and 110 percent, which- -
~ isthe acceptable range of values Actual test samplmg tlmes have also been mciuded in Table 1.,

Hydrochlonc acrd and chlorme gas emission testmg was performed in accordance Wlﬂ’l U. S EPA

~ Reference Methods 1 through 4 and 26A and the requirements.of the Pennsylvama Department of |

_‘Envrronmental Protection (PA DEP) Source TestmgManual (Draﬁ Revision 3.1,-May 3, 1999).
Detailed information regardirig the procedures used to measure the exhaust gas stream Veloc1ty and,‘

~ volumetric flow rate (i.e., U.S. EPA Reference Methods 1 through 4) can be found i in the summary. .

o " report for the compliance test: ‘program. Hydrochlonc ac1d and chlorine gas samplmg was performed o

- - in-accordance with U.S. EPA Reference Method 26A. " Process gas. samples were withdrawn' - -
e 1sokmet1cally from the stack with partlculate matter collected ina glass nozzle, a heated glass-hned

- Pittsburgh, Pennsylvan|a15238 e



september 13, 2000 ;

s, Tho impinger type and sequence i listed below: -,

Ype. - o oo Contents R I R T E R
Greenburg-Smith .~ 50 mL 0.1 N sulfuric acid (for HC collection) - TR
ourg-Smith: o "100mL 0:1 N-sulfuric acid (for HCl collection). . .~ .~
reenburg-Smith - L 100°'m1. 0.1 N sulfuric acid (for HCl collection) = | .-
Modified Greenburg-Smith 100 mL 0.1'N sodium hydroxide (for C1, collectiony * ~ © .
Modified Greenburg-Smith. .+ [00 mL 0.L.N sodium hydroxide (for Cl, collection) .-~~~
Modified Greenburg-Smith. - - e e e e e e

200 g Silica Gel .+ -

A gas volurmie greater than 50 dry standard cubic feet (dsef) - the minimum gas volume required by DS
‘the PA DEP for the compliance test program - was sampled for each test run. The flow rate through = -~ ="
“each sample train was lesg than 1+dry standard cubic: foot per minute as required by U.S. EPA ~
Reference Method 26A. LTl T e e T R e

:". Following each test run, the sample trains were processed in accordance with PA DEP requitements, -
* Detailed information regarding the procédires used to recover the particulate matter catch .

. (essentially U.S. EPA Reference Method 5 procedures) can be found in the summary report forthe.. - "o
+ . compliance test program. Following the gravimetric analysis of the impingers formoisture gain, the - .+

0 following four samples fractions were gene'rgtéd'fof-éagih ;s.aml)_le;tti’aiﬁ:'-”’,;_".'-'; '

A Contents of Impiniger Nos. 1 &2 plus 'appiiééible,'di'sﬁil—é&ﬂéi’bhiéédfw&ér'ﬁﬁsc's_;('fbr"HCr);_.' "

BT Contents of Impinger No,

o P 3 plus applicable distilled deionized water rinses (for HCly. - S
RN *content.s‘of‘hnpinger'N(')‘,‘4.zplus ap_pﬁcabl—é dibﬁlled','d'é;'i}oﬁi_'zed:.Wa_tgr ﬁ_nses'-. (forClL)" - - AT
D C.on‘;ents‘of’_lri_]pinge: No. 5-p_lus-'appli¢ablg-1d1fs'tiillaedj‘.deién_ized-'wat’er’ rinses (for CLy ~ -~ o

' For each sample train, each of the four fractions were analyzed separately as required by thePADEP - . T
* - toallowfor the caleulation of the collection efficiency of the sample train for HCl and Cl, collection, -+
‘ '\The.con'tent'é;bfhhpirigerNo-.___6 wér’é,di'sc‘arlded;_"r-j;f_-';7 R o LT
Thie actual test samples plus field blanks of the impinger scrubbing solutions (0.1 N sulfuaricacidand = . v
~ 0.1 N-sodium hydroxide) were submitted to thé_;s‘ubcoﬂtfac_t_ahalﬁﬁc‘al laboratory for chloride jon -+ -
analyses using ion chromatographic techniques in accordance with U.S. EPA Refererice Method -

“26A. The analytical l'abo._l?dto'ry résu1t$-'-sﬂhowi:fd”theT,fbl-lowing:’;‘ b

T e ' Theé chlorlde ion _éonéghff&t_ioﬁs"_dﬁ'tﬁe;{ﬁel_d: Bl-anl_is‘mrcré' less. tﬁan:tl‘ié'ahaxlyﬁbal‘u . 7\ “
o déte,cﬁdnflimi?;_ G LT T st e e T R e

! ‘' Fraction Description - = -

e “For all three test runs, the HCL c_olle_ction;efﬁcjehbyilbf_’i-thc_-*sa’inpl‘e train was DU
- caleulated to'be greater than the minimum collection efficiency specified by the - .~ .

- PADEP (i.e, the chloride eatch of the Sample Fraction B was atmost 10percent = . *

- of the chloride catch from Sample Fraction A plus Sample FractionB); and. -~

?‘p,j-.oo:_oo1_7249:omoo)qp-ojo'_'Us;stéél_ciginoiz_WOﬂc.«,;No_1_staékﬁMgthbdz'éA-_Lg&eégie;;oﬁ.doéA R N e
P N R ER BTNt ADVANCED TECHNOLOGY SYSTEMS, INC, . T
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. -‘,Concentrauon
_"“'Mass Ermsszon Rate

* “Volumetric Flow Rate- ~ -~

‘ 3:‘_Temperature :
i Mmsture Content

' TestTimes+

- Sampling Time* "
- Sample Volume: o
Isokmetxc Varlatlon *rs

US.STEEL CLAIRTONWORKS, o
CLAIRTON PENNSYLVANIA

RN NO T BATTERY COMBUSTION STACK N P
- HYDROCHLORIC ACID "AND CHLORINE GAS El\/IISSIONS DATA T
Pt APRIL 19 ANDZO 2,000 i : Cl

S :(aefm)
T (sefm)”
' —‘(dscfm)
RN

| ,i"(:EDT?)E L
.' (miﬁﬁtéé) .

S fdse) e
R COREE

U 4719/00

| '?"(mg/dscm)
- '(lb/hr)

U (mgdsom) - < 1A9E0T
by S

TABLEI R

6.60E400 " .

200B-02

© 7I8E+04

U 414EH04

- 3.58F+04"
5160
S134

- 0810 to 0912
& 1117t0 122{)

120
65979 .
o tes0 :

6T6EH00:. | 6SIEH0.
o 8.54B0T © 64E 01 -

C<lasEol L < ;1.‘753*4011‘;
‘;._.<'71 87E 02 o 1<-",2;O,7E-.92

7 .__;7335+o4_" o 68TEH04

390B+047 - - 3.65E+04 -
C0 338Ev04 “3-1'4E+.04
L S16 T 13 _
B & X N

P

L1200 ?‘120

L 63.002 ,"_’,‘58 614

"1045 © 1046

e ,- ’ B"n Z . Vﬁ -B“l! i ’
CA9/00° T AR000 L

662E+00'-‘- S
- 834E- 01

<isgEol
<L98E02

;7.3,3]34.—(");4 SR
337E+04"
SSES

1360 - :

1510101718 1055101308,

o ‘mg' / dsem = milligrams per dry standard cubic meter
Battery heat delay from 0912 to 1030 EDT -
Mm1mum reqmred samplmg time is 2 hours (120 mmutes)
. Minimum required sample volume is 50-dscf - PR
‘*** Acceptable range of" values is 90 O% <= Isokmetlc Vanatlon <= 110 0% s

00030 5. Steel Clairton Works No. 1 Stack Method 26A-Table 1

- ABVANCED TECHNOLOGY SYSTEMS, INC.
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APEX GLASS NOZZLE CALIBRATION DATA SHEET Printed: 03/06/00
Nozzle Size {inches) Calibrated
No. A B C. By Date

1 0.125 0.125 0.125 |KA 03-12.96

2 0.156 0.156 0.156 |KA 03-12-96

3 0.156 0.156 0.156 {KA 09-04-96
44 0.156 0.156 0.156 [KA 09-04-96
11 0.130 0.180 0.180 [KA 07-20-98
5 0.190 0.190 0.190 [KA 02/18/00
27 0.190 0.190 0.190 [KA 05-19-99
28 0.190 0.190 0.190 KA 05-19-99
29 0.150 0.190 0.190 KA 01/05/00
31 0.190 0.190| 0.190|KA 05-19-99
0.219 0219 0.219 |KA 10-20-98

0219 0.219 0219 [KA 03-12-97

0219 0.219 0219 [kA 03-12-97

15 0219 . 0219 0.219 [KA 05-19-99
42 0.219 0.219 0219 [KA 01/05/00
40 0.220 0.220 0.220 IKA 05-19-99
10 0.225 0225 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 | __ __0240 [KA 01/05/00
50 0.260 0.260 0.260 |KA - 105-19-99
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 0281 |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 10.290 |KA 07-05-66
45 ©0.290 0.290 0.290 |KA. 01/05/00
20 - 0.310 0.310 0.310 |KA 03-10-98
13 0.310 0310 0.310 [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 - 03/06/00
23 0.347 0.347 0.347 [KA 03-10-98
24 0375 0375 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 0.415 0.415 0.415 |KA 11-25-96
34 0.423 0425 0.424 KA 06-10-97
55 0.425 0.423 0.424 |KA 01/05/00
52 0.440 0.440 0.440 |KA 02/27/00
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APEX GLASS NOZZLE CALTIBRATION DATA SHEET

Printed:

03/06/00

Nozzle Size (inches) i Calibrated
No. A B C By Date
53 0.440 0.440 0.440 {KA 02/27/00
19 0.450 0.450 0.450 (KA 04-14-98
36 0.490 | 0.490 0.490 KA 06-10-97
37 0.490 0.490 0.490 KA 07-05-96
38 0.495 0.495 0.495 KA 07-05-96
39 0.500 0.500 0.500 KA 07-05-96
46 0.625 } 0.625 0.625.[KA 03-10-98
43 0.750 0.750 0.750 1KA 01/05/00
49 1.060 1.060 1.060|KA 11.25-96
N




GROMETRIC PITOT T ALIBRATION
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DRY GAS METER CALIBRATION DATA SHEET

CONTROL BOX NO. Apog —( CHECK  PRE-TEST L
CALIBRATION DATE 29~ 2297 ONE:  POST-TEST
BAROMETRIC PRESSURE (in. Hg) 2. 1Y CALIBRATION OFFICER B
- . --h—..._,‘-“
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(dcf) ATECE)  [To(°F) _|AH (in. H20)|(in. H20)
1 START RS ST T e F T ¢ |
MIDWAY 6/2./ YN EE D
STOP LT
DELTA * o T
2 START . ¢ 8. |
MIDWAY |1 T
STOP
IDELTA *
3 START 8. ¢
MIDWAY |3 LT
STOP
DELTA * N
DryGas  |START )
Meter Leak {STOP R
Check {DELTA *
{DELTA Vw (cf) - DELTA Vd (def)} /10 (min.) = (‘b@[ @3 cfm <=0.02¢cfm -

~*: Express final elapsed time in decimal format

Differential Pressure Gauges (check one):

/ Inclined Manometers

AH@ = Q.0317 * AH * [{Tw+460) * Time]*2

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

Y = Vw * BP * [(Ti+460+To+460Y/2]

Run #1 Run #2 Run #3 Avg.
BP (in, Hg) 29.10 29.10 29.10
Time (min) 9.15 6.52 5.28
Tw (°F) 71 71 71
Vw (cf) 5.000 5.000 5.000
Ti (°F) 94 97 100
To (°F) 81 81 81
AH (in. H20) 1.00 2.00 3.00
Vm (def) 5.233 5216 5.210
AH@ (in. H20) 1.901 1.931 1.899 1.911
Y (Pre-test) 0.9817 09861 0.9875 0.9851

Vm * [BP+{(AH/13.6)] * (Tw+460)

Magnehelic Gauges



DRY GAS METER CALIBRATION DATA SHEET

CONTROL BOX NO. Apc —{ CHECK - PRE-TEST e
CALIBRATION DATE | - 259 o ONE:  POST-TEST T
BAROMETRIC PRESSURE (in.Hg) __ 29, 1 {f CALIBRATION OFFICER U
. 2N
' 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.) Vd (def) (Ti(°F)  {To(°F) _{AH (in. H20){(in. H20) |
1 START L e lee
MIDWAY |2 H el [T
STOP S .
DELTA * |£ I
2 |starT : ) B |
MIDWAY |57
STOP
DELTA * Ui
. 3 [START B.¢ |
MIDWAY |50
. STOP D |
) DELTA * |
! Dry Gas  |START s
| Meter Leak  STOP
. Check DELTA * [(f, (T3 10.0 _
. {DELTA Vw (cf) - DELTA Vd (e} /10 (min) = (| €3 cfm <=0.02cfm -
o . *: Express final elapsed time in decimal format
. Differential Pressure Gauges (check one): / Inclined Manometers | Magnehelic Gauges

Run #1 Run #2 Run #3 Avg.
BP (in. Hg) 29.10 29.10 29.10 TAH@ = 0.0317 * AH * [(Tw+460) * Time]*2
_ Time (min) 9.15 6.52 5.28 BP * (To + 460) * (Vw)*2
! Tw (°F) 71 71 71 -
. Vw (cf) 5.000 5.000 5000 Y = ¥ * BP * [(Ti+460+To+460)/2)
Ti (°F) - 94 97 100 Vm * [BP+AH/13.6)] * (Tw+460)
To (°F) 81 81 81
AH (in. H20) 1.00 2.00 3.00
Vm (def) 5.238 5216 5.210
 AH@ (in. H20) 1,901 1.931 1.899 1.911
Y (Pre-test) 0.9817 0.9861 0.9875 0.9851



DRY GAS METER CALIBRATION DATA SHEET

. *: Express final elapsed time in decimal format

-

CONTROL BOX NO. Ao ~( CHECK ~ PRE-TEST L
CALIBRATION DATE BT~ 245 ONE:  POST-TEST T
: BAROMETRIC PRESSURE (in. Hg) 2. 1Y CALIBRATION OFFICER R
. : "WET TEST METER DRY GAS METER
- Gas Elapsed |Meter Gas Inlet Outlet Orifice
ot Volume Time Temp. Volume Temp. Temp. Diff. Pres.  |Vacuum |
. - RUN NO. Vw (cf) (min) _ [Tw(°F) |vd (dep) (TE(F)  |To(°F) |AH (in. H20) [(in. H2O)
e I START i =P =N RS BT [ & T
. MIDWAY |75 ol -
’ STOP et
. DELTA * RS
g ! START B
. MIDWAY ST e
t STOP Jo?. 5 e
. DELTA * 5.2l
; 3 START 3, 555 8. ¢
: MIDWAY | i S|
.- STOP HZB. BUES
DELTA * 520 S|
. DryGas  |START A8 TS5 L
Meter Leak  |STOP NG 29/ SRR
' Check DELTA * {5 (T3 10.0] | 4,290
. {DELTA Vw (cf) - DELTA Vd (dof)} /10 (min) = &£] 3 efm <= 0.02 ¢fm

Differential Pressure Gauges (check one): / Inclined Manometers

Magnehelic Gauges

Run #1 Run #2 Run #3 Avg,
! BP (in. Hg) 29.10 29,10 29.10 "AH@ = Q.0317 * AH * [(Tw+460) * Time]"2
_ Time (min) 9.15 6.52 5.28 BP * (To + 460) * (Vw)"2
. Tw (°F) 71 71 71
ol Vw (cf) 5.000 5.000 5.000 Y = Vw * BP * {(Ti+460+To+460}/2]
Ti (°F) 94 97 100 Vm * [BP+(AH/13.6)] * (Tw+460)
To (°F) 81 81 81
AH (in. H20) 1.00 2.00 3.00
Vm (def) 5.238 5216 5.210
 AH@ (in. H20) 1.901 1.931 1.899 1911
Y (Pre-test) 0.9817 0:9861 0.9875 0.9851




DRY GAS METER CALIBRATION DATA SHEET

£ . CONTROL BOX NO. Aot ~( CHECK  PRE-TEST - L~
' ' CALIBRATION DATE 29- 7¢-59 o ONE:  POST-TEST =~  —————
* BAROMETRIC PRESSURE (in. Hg) 25, 13 CALIBRATION OFFICER s
, . S S
. _ WET TEST METER DRY GAS METER
" Gas Elapsed [Meter Gas Inlet Outlet Orifice ]
Gl Volume Time Temp. Volume Femp. Temp. Diff. Pres.  |Vacuum
- RUN NO. Vw (cf). (min} |Tw(°F) _|vd (dch) | Ti CF) To (°F) _[AH (in. H20)|(in. H20) |
1 START " da e e (e |
| MIDWAY |2 A A
STOP i o
- DELTA * 1o
_. 2 |START . 2y @ B |
- MIDWAY | ek
. STOP R
| DELTA *
. 3 START B.¢&
_ ~ [MIDWAY BREE
._ | STOP el
DELTA * Co
. DryGas  |START -
' Meter Leak |STOP G
t._' . |Check DELTA *
- {DELTA Vw (cf) - DELTA Vvd (def)} /10 (min) = ¢ ¢l @3 cfm <=0.02 cfm
a . ™ Express final elapsed time in decimal format .
Dif_ferentia! Pressure Gauges (check one): L/ 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) 9.15 6.52 5.28 BP * (To +460) * (Vw)"2
l Tw (°F) 71 71 71 ,
Vw (cf) 5.000 5.000 5.000 Y = Va * BP * [(Ti+460+To+46012]
Ti (°F) 94 97 100 Vm * [BP+AH/13.6)] * (Tw+460)
To (°F) 81 81 81
AH (in. H20) 1.00 2.00 3.00
Vm (def) 5238 5216 5.210
AH@ (in. H20) 1.901 1.931 1.899 1911

Y (Pre-test) 0.9817 .0.9861 0.9875 0.9851




DRY GAS METER CALIBRATION DATA SHEET

CONTROL BOX NO. Apey - | CHECK  PRE-TEST
CALIBRATION DATE BB ONE:  POST-TEST =
BAROMETRIC PRESSURE (in. Hg) 2403 3 CALIBRATION OFFICER E 3
WET TEST METER DRY GAS METER —
Gas |Elapsed  [Meter Gas Inlet Qutlet Orifice R
Volume Time Temp. Volume Temp. Temp, DUff. Pres. | Vacuum .
RUN NO. Vi (cf) (min)  [Tw(F) |vd(deh TiF)  [To(°F) _|3H (in. H20)|(in. H2O)
I START oo 0 | wE8. 3RS 2. 3
MIDWAY|" T e |83
sTop  |6.00¢ | Fitfa- =~ séBA/,_ 5921 ° .
DELTA* [ P9 |7 | % 5. 272~ T
2 START _ |&: & 0 v .515‘8‘/,5'??/ | 2y g
MIDWAY| . ° g | ey .
STOP  {5@ep  |6:25 $F. FL2F e E
DELTA* | S¥d0p |, 42 595 S
3 START _|®. @y 0 il 2.4 | 8
MIDWAY | | S w3 |BM I I
stor | sueuy |bi2g BG4 GFH = R
DELTA * 6‘@(,1596 6.4 5. 08F S
DryGes  |START |#35% 'R Y &
Meter Leak |STOP |4 5704 10:00 Tl s |
Check  |pELTA* | . (64 10.0 s24T | -
{DELTA Vw (¢f) - DELTA Vd (de0)} /10 (min) = & DB cfm <=0.02 cfin

*: Express final elapsed time in decimal format

v’

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

Run #1 Run'#2 Run #3 Avg.
BP (in. Hg) 29.03 29.03 29.03 AH@ = 0.0317 * AH * [(Tw+460) * Time}™2
Time (min) . 7.70 6.42 6.42 BP ¥ (To + 460) * (Vw)~2
Tw (°F) 75 75 75
Vw (cf) 6.000 5.000 5.000 Y = ¥Yw* BP* [(Ti+460+To+460)/2]
Ti (°F) 102 102 103 Vm * [BP+(AH/13.6)] * (Tw+460)
To (°F) 83 84 84 \
AH (in. H20) 2.00 2.00 2.00
o Vm (def) 6.292 5.195 5.187
"~ Y (Pre-test) 0.5851
AH@ (in. H20) 1.896 1.894 1.894 1.895
Y (Post-test) 0.9798 0.9898 0.9923 0.9873
AY (%) ’ 0.2% .




DRY GAS METER CALIBRATION DATA SHEET

Aoy ~ |

CHECK

CONTROL BOX NO. 'PRE-TEST S
CALIBRATION DATE g5 B ONE:  POST-TEST —
BAROMETRIC PRESSURE (in. Hg) 29.2 3 CALIBRATION OFFICER E
WET TEST METER DRY GAS METER |
Gas Elapsed  |Meter Gas Inlet Qutlet Orifice .
Volume Time Temp. Volume Temp. Temp. Diff. Pres.  |Vacuumn
RUN NO, Vw (cf) (min.) |Tw(°F) |Vd (def) TiCF) [To(°F) MM (in. H20)i(in. H20)
1 (|START __|beed 0 | PFB.3FE | 2 D
MIDWAY |~ _ s o | 83
STOP _ [6.0@W R e Ay .t R an
DELTA * |l D@ SR 292 SR R
2 START |/ #Q¢ | 2y s .
MIDWAY| 5. 2| e
sTop | Spep "
DELTA * S P Coa :
3 START _|® @y¢ 204 2
MIDWAY [ A (23 |8 Lo
STOP | 5.@¥Y | ’ S
DELTA* | 5 /P3¢ el T
Dry Gas START ¢-35—¢ 8 ;
Meter Leak |STOP &. ‘;74 -
Check DELTA * | 4. (64
{DELTA Vw (¢f) - DELTA Vd (deB)} /10 (min) = 5 P8 cfm <=0.02 ¢fm

*. Express final elapsed time in decimal format

Differential Pressure Gauges (check one):

Run #2

\/ . Inclined Manometers

Run #1 Run #3 Avg,
BP (in. Hg) 29.03 29.03 29.03
Time (min) . 7.70 6.42 6.42
Tw (°F) 75 75 75
Vi (cf) 6.000 5.000 5.000
Ti (°F) 102 102 103
To (°F) 83 84 84
AH (in, H20) 2.00 2.00 2.00
Vm {dcf) 6.292 5.195 5.187
Y (Pre-test) 0.9851
AH@ (in. H20) 1.896 1.894 1.894 1.895
Y (Post-test) 0.9798 0.9898 0.9923 0.9873
AY (%) | ) 0.2%

Magnehelic Gauges

- AH@ = 0.0317 * AH * [(Tw+460) * Time]"2

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

Y = Vw * BP * [(Ti+460+To+460Y21

Vm * [BP+(AH/13.6)] * (Tw+460)



CONTROL BOX NO.

DRY GAS METER CALIBRATION DATA SHEET

Aper - |

CHECK  PRE-TEST

CALIBRATION DATE _p5aeE ONE:  POST-TEST -
BAROMETRIC PRESSURE (in. Hg) 2.9 3 CALIBRATION OFFICER . E 1
WET TEST METER DRY GAS METER
Gas Elapsed |Meter Gas Inlet Outlet Orifice .
Yolume Time Temp. Volume Temp. Temp. Diff. Pres.  |Vacuus "
RUN NO. Vw (cD) (min) _|Tw(°F) |Vd (dcf) TiCF)  [To(°F) |3H (in. H20)|(in. H20)
1 START _ |k oors 0 Y 24 | B
MIDWAY | " 7 i S e w3 |
sTop  |6.0Q® | itz Tiiilspe 592~ ¢ ‘
DELTA* [ o |7 Rp | -5 4 (p 292~ v e |
2 START _ |& &g 0 L |peHs T | 2 g
MIDWAY| . . e W ey -
STOP | 5o N
DELTA * | 57 4@@3 5 e e
3 START _|®: @yy 2t | 8
spway bt (3 | B e
STOP | 5-.@uy S :
DELTA * | 5 2@ S
DryGas  |START |@ 35 . s 35 F a
Meter Leak |STOP 54,67‘/ 10:00 - - ¥ 875 6?5‘/
Check DELTA * | 4, (64 10.0 | A2x T
{DELTA Vw (cf) - DELTA Vd (def)} / 10 (min) = 1 DB cfm <=0.02 cfm

*. Express final ¢lapsed time in decimal format

BP (in. Hg)
Time (min)
Tw (°F)

Vw (cf)

Ti (°F)

To (°F)

AH (in. H20)
Vm (def)

Y (Pre-test)

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

Differential Pressure Gauges (check one):

\/ ‘ Inclined Manometers

© AH@ = 0.0317 * AH * [(Tw+460) * Timel]*2
BP * (To + 460) * (Vw)"2

Y = Vw * BP * [(Ti+460+To+460)/2]
Vm * [BP+(AH/13.6)] * (Tw+460)

Run #1 Run #2 Run #3 Avg.
29.03 29.03 29.03
- 7.70 6.42 6.42
75 75 75
6.000 5.000 5.000
102 102 103
83 84 84
2.00 2.00. 2.00
6.292 5.195 5.187
0.9851
1.896 1.894 1.894 1.895
0.9798 0.9898 0.9923 0.9873
‘ ' ‘ 0.2% .

Magnehelic Gauges



CONTROL BOX NO.

DRY GASMETER CALIBRATION DATA SHEET

Apey - |

CHECK  PRE-TEST

CALIBRATION DATE Bs e B ONE:  POST-TEST -
BAROMETRIC PRESSURE (in. Hg) 21ep 3 CALIBRATION OFFICER o=
WET TEST METER DRY GAS METER | ““‘*
Gas Elapsed  [Meter Gas Inlet Outlet Orifice A
Volume Time Temp. Volume Temp. Temp. Diff. Pres.  |Vacuum
RUNNOQ. Vw (cf) {min.) Tw(°F) [vd(dcf) Ti {°F) To (°F)  |AH (in. H20)!(in. H20).
1 START |4 o0e 0 . P¥3.3FE | 2. b 3
MIDWAY |- ¢ e e w3
STOP  |6.0@% | Tibr-| ik s592-| ¢
_[DELTA* (PR TR | - F 292 R
2 1START | ®« BB 0 2o =1
MIDWAY| 7. Wp2- | e o
STOP | 5+@ep |l 25 o R T
DELTA * | Sde@ | 42 S A
3 START _| %, @yy 0 ! 24 |8
mDway|s inE | (3 | B~ IR
sTOP | SLppy {628 ' s I
DELTA * | 5~ @0 G4 A
DryGas  |START |@ 35 0 o3
Meter Leak |{STOP ¢57A/ 10:00} - ‘ B
Check DELTA * | . (&4 10.0 |

{DELTA Vw (cf) - DELTA Vd (dcf)} / 10 (min.) =

é siﬁ 8 <-:fm

<=0.02 cim

*: Express final elapsed time in decimal format

Differential Pressure Gauges (check one):

Run #2

\// ' Inclined Manometers

Magnehelic Gauges

- AH@ = 0.0317 * AH * [(Tw+460) * Time]?2

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

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

Vm * [BP+(AH/13.6)] * (Tw+460)

Run #1 Run #3 Avg.
BP (in. Hg) 29.03 29.03 29.03
Time (min) . 7.70 6.42 6.42
Tw (°F) 75 75 75
Vw (¢ 6.000 5.000 5.000
Ti (°F} 102 102 103
To (°F) 83 84 84
AH (in, H20) 2.00 2.00 2.00
Vm (dcf) 6.292 5.195 5.187
Y (Pre-test) 0.9851
AH@ {in. H20) 1.806 1.894 1.894 1.895
Y (Post-test) . 0.9798 0.9898 0.9923 0.9873
AY (%) ' ' 0.2%



. ' 4000 Tech Center Drive IH & Environmental Labaratare
Monroeville, PA 15146 abaratery -,

412 825 2400 .

Fax: 412 828 2407 RECEIVED wy 1 ¢ 2000

UEC

USX Engineers
& Gonsultants, Inc.

“.May 3, 2000

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

Attached are the analytical result(s) of the analysis on sample(s) submltted to the UEC
Laboratories on April 25, 2000. Should you have any guestions regardlng this report,
please contact us. An invoice will be issued shortly.

These results are submitted persuant to USX Englneers & Congultants, Inc.'s current terms
and conditions of sale, including the company's standard warranty and limitation of
liability provisions, and no responsibility or liability is assumed for the manner in
which the results are used or J.nterpreted

The results were derived with the following methods.

ANALYTE METHOD

CHLORIDE - EPA 26A-

We apprec_tate the cpportunity to be of service and look forward to our continued
.- assistance to you.

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

‘ Sincerely,
‘ Steﬁhanle a. Guliyard QIT Project Manager

. Enclogures

A subsidiary of USX Gorporation

USX



. . 4000 Tech Center Drive
Monroeville, PA 15148
412 825 2400
Fax: 412 825 2407

UEC

USX Enginesrs
& Consuktants, ins,

‘May 3, 2000 - | o :

IH & Environmental Labora‘t.or.y'. )

fle_'cquEB MAY 1 0 2000

‘- Advanced Technology Systems, Inc.
U ATTN: Mr. John Shimshock
o 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 April 25, 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, Tac.'s current terms
and conditions of sale, including the company's standard warranty and limitation of
liability provisions, and no responsibility or liability is assumed for the manner in

which the results are used or interpreted.

g The results were derived with the following methods.

- ANALYTE METHOD

CHLORIDE , EPA 2Z6A

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

' .NO'TE: Samples will be stored for only one month following the report date.

| Sincerely,

. ad

|- Stephanie A. Guilyard, IT, Project Managef

 Enclosures

A subsidiary of USX Corporation

USX



, , 4000 Tech Center Drive IH & Environmental Laboratar.
: ‘ Monroeville, PA 15146 ' adoratory ..

412 825 2400
Fax: 412 825 2407

UEC

USX Engineers
& Consultants, Iné.

~ . May 3, 2000 - .

i!?E:CEW«EB MAY 1 0 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} submltted to the UEC’
Laboratories on April 25, 2000. Should you have any guestions regarding this report,
please contact us. An invoice will be issued shortly.

These results are submitted persuant to Usx Englneers & Comsultants, Inc.'s current terms

~and conditions of sale, including the company's standard warranty and limitation of
‘liability provisions, and no responsibility or liability is assumed for the manner in
which the results are used or interpreted.

The resul tg were derived with the following methods.

ANALYTE . METHOD

CHLORIDE . EPA 26A

-We appreciate the opportunity to-be of service and loock forward to our comtinued
asgistance to you. '

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

" Sincerely,

Sﬁm (L doud

Stephanie A. Gu1iyard fHIT, Project Manager

- Enclosures

A subsidiary of USX Gorporation

USX
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. Enclosures

. + 4000 Tech Center Drive . IH & Environmental Laboratory

Monroeville, PA 15146
412 825 2400
Fax: 412 825 2407

UEC

USX Engineers
& Consuitants, Inc.

‘May 3, 2000 , )

s!f'gCEi?_EB MAY 1 O 2080

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

639 Alpha Drive

RIDC Park

Harmarville, PA 15238

Attached are the analytical result(s) of the analysis on sample(g) submitted to the UEC
Laboratories on April 25, 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 Engineérs & Consultants, Inc.'s current terms
and conditions of sale, including the company's standard warranty and limitation of
liability provisions, and no responsibility or liability is assumed for the 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 gservice and lock forward to ocur continued
asgsistance to you. : : ’

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

Sincerely,

’ S&ﬂ}\am O aud ,
Stephanie A. Guilyard, IT, Project Manager

- Asubsidiary of USX Corporation

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

NO. 1 BATTERY COMBUSTION STACK

APRIL 19 AND 20, 2000 _

U.S. EPA REFERENCE METHOD 26A SAMPLING

CALCULATION OF THE IMPINGER COLLECTION EFFICIENCIES

Sample ID _ Chloride |Sample Chloride |Collection

Test (CLR-#1BS- Conc. |Volume | Catch |Efficiency

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

1 1A 0.1 N H2S04 - Impingers 1 & 2 29 413.8 12.00  ]100.0
1B 0.1 N H2504 - Impinger 3 < 2.0 1493  [< 0.30
1C 0.1 N NaOH - Impinger 4 < 20 1393 [< 0.28 NA
1D 0.1 N NaOH - Impinger 5 < 2.0 1574 i< 031

2 2A 0.1 N H2504 - Impingers 1&2 29 404.8 . 1174 100.0
2B 0.1 N H2804 - Impinger 3 < 2.0 1353  |< 0.27
2C 0.1 N NaOH - Impinger 4 1< 2.0 1320 |< 0.26 NA
2D 0.1 N NaOH - Impinger 5 < 2.0 153.0 [< 0.31

3 3A 0.1 N-H2504 - Impingers 1 & 2 26 404.2 10.51 100.0
3B 0.1 N H2SO4 - Impinger 3 . {< 2.0 137.0  |< 0.27
3C 0.1 N NaOH - Impinger 4 < 2.0 1466 |< 0.29 NA
3D "~ 0.1 N NaOH - Impinger 5 < 2.0 1325 i< 027

Blank Blank 0.1 N H2804 _ 1< 2.0

Blank Blank 0.1 N NaOH o < 2.0

0.1 NH2504

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 (ing) / XC Chloride Catch (mg)] }
- (%) where X=1,2 or 3

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




U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA
NO. 1 BATTERY COMBUSTION STACK - : :
APRIL 19 AND 20, 2000 E ‘ |
U.S. EPA REFERENCE METHOD 26A SAMPLING _ ‘
CALCULATION OF THE IMPINGER COLLECTION EFFICIENCIES

Sample ID ' o Chloride (Sample Chloride [Collection

Test (CLR-#1BS-- Conc. {Volume Catch  |Efficiency

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

1 1A 0.1 N H2S04 - Impingers 1 & 2 29 413.8 12.00  {100.0
1B 0.1 N H2504 - Impinger 3 < 2.0 1493 |< 0.30
IC (0.1 N NaOH - Impinger 4 < 2.0 1393 {< 0.28 NA
1D 0.1 N NaOH - Impinger 5 < 2.0 1574 [< 031

2 2A 0.1 N H2SO4 - Impingers 1 &2 | 29 404.8 1174 1100.0

2B 0.1 N H2S04 - Impinger 3 < 2.0 1353 |< 027

2C 0.1 N NaOH - Impinger 4 < 2.0 1320 (< 0.26 NA
2D 0.1 N NaOH - Impinger 5 < 2.0 153.0 [< 0.31

3 3A 0.1 N H2S04 - Impingers 1 & 2 26 404.2 10.51 100.0
3B 0.1 N H2S04 - Impinger 3 < 2.0 137.0  |< 027
3C 0.1 N NaOH - Impinger 4 < 2.0 146.6 |< 0.29 NA
3D 0.1 N NaOH - Impinger 5 <.2.0 1325 < 027

Blank Blank 0.1 N H2504 < 20

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=1,20r 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 (< 2.0) ==-->
Chloride catch = 0




U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA

NO. 1 BATTERY COMBUSTION STACK

APRIL 19 AND 20, 2000

U.S. EPA REFERENCE METHOD 26A SAMPLING

CALCULATION OF THE IMPINGER COLLECTION EFFICIENCIES

Sample ID 7 Chloride jSample Chloride |Collection
Test (CLR-#1BS- Conc. [Volume | Catch |Efficiency
No., M26A-) = Sample Type : (mg /L) |(mL) (mg) (%)
1 1A 0.1 N H2S04 - Impingers | &2 | 29 413.8 12.00  {100.0
1B 0.1 N H2S04 - Impinger 3 < 2.0 11493  |< 030
IC 0.1 N NaOH - Impinger 4 < 2.0 1393 |< 0.28 NA
1D 0.1 N NaOH - Impinger 5 < 2.0 1574 |< 0.31
2 2A 0.1 N H2504 - Impingers 1 & 2 29 404.8 11.74  }100.0
2B 0.1 N H2504 - Impinger 3 < 2.0 1353  |< 0.27
2C 0.1 N NaOH - Impinger 4 < 2.0 1320 |< 0.26 NA
2D 0.1 N NaOH - Impinger 5 < 2.0 153.0 |< 0.31
3 3A 0.1 N H2S04 - Impingers 1 & 2 26 404.2 10.51 100.0
3B 0.1 N H2S04 - Impinger 3 < 2.0 137.0 i< 0.27
3C 0.1 N NaOH - Impinger 4 < 2.0 1466 (< 029 NA
3D 0.1 N NaOH - Impinger 5 < 2.0 1325 i< 0.27
Blank Blank 0.1 N H2804 < 2.0
Blank Blank 0.1 NNaOH < 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 NaQH
Collection Eff. = 100 * {1 - [XD Chloride Catch (ing) / XC Chloride Catch (mg)] }
(%) where X=1,2 or 3

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




U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA

NO. 1 BATTERY COMBUSTION STACK

APRIL 19 AND 20, 2000 |

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

‘ * Sample ID 7 Chloride |Sample Chloride [Collection
i Test (CLR-#1BS- Conc. |Volume | Catch |Efficiency
- No. M26A-) Sample Type (mg /L) [(mL) (mg)  {(%)
o 1 1A 0.1 N H2S04 - Impingers 1 &2 | 29 413.8 12.00 |100.0
. N 1B 0.1 NH2S04 - Impinger3 ~ [< 2.0 1493  |< 030
= 1C 0.1 N'NaOH - Impinger 4 < 2.0 1393 < 028 |NA
. ' 1D 0.1 N NaOH - Impinger 5 < 2.0 1574 < 031
1 2 2A 0.1 N H2S04 - Impingers 1 &2 | 29 404.8 1174 |100.0
. | 2B 0.1 N H2S04 - Impinger 3 < 2.0 1353 |< 027
| 2C 0.1 N NaOH - Impinger 4 < 2.0 132.0  [< 0.26 NA
. 2D 0.1 N NaOH - Impinger 5 < 2.0 153.0 |< 031
1 3 3A 0.1 N H2804 - Impingers 1 &2 | 26 404.2 10.51  |100.0
' i 3B 0.1 N H2S04 - Impinger 3 < 2.0 137.0  |< 027
B 3C 0.1 N NaOH - Impinger 4 < 2.0 146.6 [< 0.29 NA
o 3D 0.1 N NaOH - Impinger 5 < 20 1325 |< 027
Blank Blank 0.1 N H2S04 < 20
Blank Blank 0.1 N NaOH ' < 20
0.1 N H2S04
Collection Eff. = 100 * {1 - [XB Chloride Catch (mg) / XA Chloride Catch (mg)] }
(%0) where X=1,20r3
0.1 N NaQH
Collection Eff. = 100 * {1 - [XD Chloride Catch (mg) / XC Chloride Catch (mg)] }
(%) where X=1,20r3 o

For chloride concentrations less than the analytical detection limit_ (£2.0) >
Chloride catch =0
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PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

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

TEST DATE: 4/19/00

TEST SITE: NO. 1 BATTERY COMBUSTION STACK

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

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 (shouid total to 100%)
Carbon Dioxide (%)
Oxygen (%)
Nitrogen (%)
Carbon Monoxide (%)
Hydrogen (%)
Methane (%)
Ethane (%)
Argon (%)

Uowme

ZErRECmOEE

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

Calculated Parameters exciudin analvtical data

< Re

29.51
“1.00
0.84

0.9851 .

114

0

0
(.440
0.05
0.05
0.99
516
69

4.0
12.0
84.0

0.0

0.0

0.0

0.0

0.0

120

2i74
67.869

29.44 [A+B/13.6)]

R. Absolute Process Gas Pressure (in. Hg)
- 8. Absolute Meter Pressure (in. Hg) 29.58 [AHK/13.6)]
T. Duct Area (ft.2) 7.09E+01 [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) 976 {L+460]
W. Average Absolute Dry Gas Meter Temperature (R) 520 [M-+4607]
X. Dry Gas Volume Sampled (dscf) 65.979 [Q*D*(528/W)*(S/29.92)]
Y. H20 Vapor Condensed {scf) 10.250 [P*Q.04715]
Z. " Calculated Percent H2Q in Gas Stream (%) 13.4 T100*Y/(X+Y)]
T AAL Theoretical Maximum Percent H20 in Gas Stream (%) #NJA - [100*Saturated Water Vapor
(empirical equation derived from EPA QA Handbook Vol. I1I, $3.3.6, T6.1A) Pressure / Stack Pressure]
BB. Actual Percent H20 in Gas Stream (%) 13.4 [Calculated %H20 <= Theoretical
CC. . Process Gas Molecular Weight: Max. %H20]
Gas % Volume / 100 * 9 * Mol. Weight = Wt./Mol
H20 0.134 18 2.420
CcO2 0.040 44 1.523
02 0.120 32 3.324
N2 0.840 28 20.357
CO 0.000 28 0.000
H2 0.000 0.866 2 0.000
CH4 0.000 0.866 16 0.000
C2HG 0.000 0.860 30 0.000
Ar 0.000 0.866 40 0.000
Process Gas Molecular Weight (lbllb-mol) 27.62 :
DD. Average Process Gas Velocity (ft/sec) 1.83B+}]  [85.49*C*[(I* VY (R*CC)0.51
EE. Process Gas Volumetric Flow Rate (acfm) 7.78E+04 [DD*T*60]
FF. Process Gas Volumetric Flow Rate (scfim) 4.14E+04 [EE*(528/V)*(R/29.92)]
GG. Process Gas Volumetric Flow Rate (dscfm) 3.58E+04 [FF*(1-(BB/100))]
HH. Isokinetic Variation (%) 103.0 [100*V*{(0.002669*P)+{Q*D*S/W)}]/
Particulate Matter Results (corrected for blank)
II. Filter Weight {(g) 0.0052
NE Front-Half Residue Weight (g) 0.0075
KX. Back-Half H20-Condensibles Weight (g) 0.0000
LL. Total Weight (g) 0.0127 [H+IHKK]
NN. Coneentration (gr/dscf) 0.0030 [(7000/454)*1LL/X]
00. Mass Flow Rate ([bo/hr) 9.11E-01 [NN*GG*60/7000]




PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

CLIENT: U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA . TEST DATE: 4/19/00
TEST SITE: NO. 1 BATTERY COMBUSTION STACK TEST NO.: CLR- #1BS-M26A-1
Hydrochloric Acid (corrected for blank) ) )

PP, Total Catch (mg) - 12.34

QQ. Concentration (mg/dscmy) ) ‘ 6.60E+00 [PP/(X*0.02832)]

RR. Mass Flow Rate (1b/hr) 8.85EB-01 [QQ*0.02832*GG*60/454000] |
Chlorine Gas Acid (corrected for blani)

Ss. Total Catch (mg) < 0.28

TT. Concentration (mg/dscm) < 1.49E-01 [S8/(X*0.02832)]

(0105 Mass Flow Rate (1b/hr) < 2.00E-02 [TT*0.02832*GG*60/454000]




PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

CLIENT: U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA
TEST SITE: NO. 1 BATTERY COMBUSTION STACK
Input Parameters {excluding analytical data)
A. Barometric Pressure {in. Hg) 29.51
B. Process Gas Static Pressure (in. H20) -1.10
C. Pitot Tube Coefficient 0.84
D. Dry Gas Meter Calibration Factor 0.9851
»»» Is the Duct Round (Y/N)? Y
E. Duet Diameter (in.) - for round duct 114
F. Duct Width {in.) - for rectangular duct 0
G. Duct Depth (in.) - for rectangular duct 0
H. Nozzle Diameter (in.) 0.440
L Average AP (in. H20) = [(AP*0.5)avg]*2 - for flows 0.05
1 Average AP (in. H20) = [{AP*0.5)avg]"2 - for isokinetic 0.05
K. Average AH (in. H20) variation 0.89
L. Average Process Gas Temperature (°F) 516
M. Average Dry Gas Meter Temperature (°F) 78
N. Dry Gas Composition (should total to 100%) -
Carbon Dioxide (%) 4.0
Oxygen (%) 12.5
Nitrogen (%) 83.5
Carbon Monoxide (%) 0.0
Hydrogen (%) - 0.0
Methane (%) 0.0
Ethane (%) 0.0
Argon {%) - -0.0
0. Sample Time (min) 120
P. Total H20 Mass Collected in Impingers (g) 206.8
Q. Metered Gas Volume (dcf) 66.020
" Calculated Parameters {excinding analvtical data)
R " Absolute Process Gas Pressure (in. Hg) 29.43
S. Absolute Meter Pressure (in. Hg) 29.58
T. Duct Area (ft."2} 7.09E+Q1
u. Nozzle Area (ft."2) 1.06E-03
V. Average Absolute Process Gas Temperature (R) 976
W. Average Absolute Dry Gas Meter Temperature (R) 538
X. Dry Gas Volume Sampled (dscf) 63.092
Y. H20 Vapor Condensed (scf) 9.751
Z. Calculated Percent H20 in Gas Stream (%) 13:.4
"AA. Theoretical Maximum Percent H20 in Gas Stream (%) #N/A
(empirical equatfon derived from EPA QA Handbock Vol. 111, $3.3.6, T6.1A)
BB. Actual Percent H20 in Gas Stream (%) 134
CC. Process Gas Molecular Weight:
Gas % Volume / 100} * Mol. Weight = Wt./Mol
H20 0.134 18 2.409
Cco2 0.040 0.866 44 1.524
02 0.125 0.866 32 3.465
N2 0.835 0.866 28 120,250
cO 0.000 0.866 28 0.000
H2 0.000 0.866 2 0.000
CH4 0.000 0.866 16 0.000
C2Hb 0.000 0.866 30 0.000
Ar 0.000 0.866 40 0.000
Process Gas Molecular Weight (Ib/ib-mol) 27.65 -
DD, Average Process Gas Velocity (ft/sec) 1.72E+01
EE. Process Gas Volumetric Flow Rate (acfim) 7.33E+04
FE. Process Gas Velumetric Flow Rate (scfin) 3.908+04
GG. Process Gas Volumetric Flow Rate (dscfim) 3.38E+04
HH. Isokinetic Variation (%) "104.5
Particulate Matter Results (corrected for blank)
I Filter Weight (g) 0.0040
I Pront-Half Residue Weight (g) 0.0066
KX. Bacic-Half H20-Condensibles Weight (g) - 0.0000°
LL. Total Weight (g) ~_0.0106
NN, Concentratien (gr/dscf) 0.0026
Q0. Mass Flow Rate (Ib/hr) 7.50E-01

TEST DATE:
TEST NO.: CLR-

4/19/00
#1BS-M26A-2

[A+(B/13.6)]

[A+(K/13.6)]

[PI*E*/{4*144) or F*G/144}

[Pi*H?/(4*]44))

[L+460]

{M+460]

[Q*D*(528/W)*(5/29.92)]

[P*0.04715]

[100*Y/(X+¥)

[100*Saturated Water Vapor

Pressure / Stack Pressure]

[Calculated %H20 <= Theoretical
Max. 2%H20]

[85.49*CH[(I*V)AR*CC)]0.5]
[DD*T*50] -

[EE*(528/V)*(R/29.92)]
[FF*(1-(BB/100))]
[100*V*{(0.002669*P)HQ*D*S/W)}] /

[H+IHKX]
[(7000/454)*L.L/X]
[NN*GG*60/7000]



E

PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

CLIENT: U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA
TEST SITE: NO. [ BATTERY COMBUSTION STACK

Hydrochloric Acid (corrected for blank)

TEST DATE: 4/15/00

TESTNO.: CLR- ~ #IBSM3EAS

6.76E+00 [PP/(X*0.02832)]

[QQ*0.02832*GG*60/454000]

[SSA(X*0.02832)]

PP. " Total Catch (mg) 12.07
QQ. Concentration (mg/dscm)

RR. Mass Flow Rate (Ib/hr) 8.54E-01
Chlorine Gas Acid (corrected for blank) .
SS. Total Catch (mg) < 0.26
TT. Concentration (mg/dscm) < 1.48B-01
Uu. Mass Flow Rate (Ib/hr) < 1.87E-02

[TT*0.02832*GG*60/454000]



PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

CLIENT: U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA TEST DATE: 4/20/00
TEST SITE: NO. | BATTERY COMBUSTION STACK TEST NO.: CLR- #1BS-M26A-3
Input Parameters (excluding analytical data)
A. Barometric Pressure (in. Hg) ’ 29.35
B. Process Gas Static Pressure (in. H20) -1.10
C. Pitot Tube Coefficient 0.84
D. Dry Gas Meter Calibration Factor 0.9851
»»» Is the Duct Round (Y/N)? Y
E. Duct Diameter (in.) - for round duct 114
F. Duct Width (in.) - for rectangular duct . -0
G. Duct Depth (in.) - for rectangular duct 0
H. Nozzle Diameter (in.) o 0.440
1. Average AP (in. H20) = [(AP*0.5)avg]"2 - for flows 0.04 -
L Average AP (in. H20) = [(AP~0.5)avg]"2 - for isokinetic 0.04
K. Average AH (in. H20} variation 0.79
L. Average Process Gas Temperature (°F) 513
M. Average Dry Gas Meter Temperature (°F) 82
N. Dry Gas Composition (should totzl to 100%) '
Carbon Dioxide (%)} ‘ 4.0
Oxygen (%) : 12.5
Nitrogen (%) 83.5 .
Carbon Monoxide (%) _ 0.0
Hydrogen (%) ‘ 0.0
Methane (%) 0.0
Ethane (%) ‘ C 0.0
Argon (%) 0.0
(o} Sample Time (min) - : 120
P. Total H2O Mass Collected in Impingers {(g) 203.5
Q. . Metered Gas Volume (dcf) : 62.141
" Caleulated Parameters (excluding analvtical data) ‘
R. Absolute Process Gag Pressure (in. Hg) 29.27 [A+{B/13.6)]
S, Absolute Meter Pressure (in. Hg) 2941 [A+(K/13.6)]
T. Duct Area (ft/2) ‘ 7.09E+01 [Pi*BY(4*144) or F*G/144]
U Nozzle Area (ft."2) . 1.0GE-03 [Pi*H¥(4*144)]
V. Average Absolute Process Gas Temperature (R) 973 [L+460]
W. . Average Absolute Dry Gas Meter Temperature (R) 542 [M+460]
X. Dry Gas Volume Sampled (dscf) 58.614 [Q*D*(528/W)*(5/29.92)]
Y. H20 Vapor Condensed (scf) - 9.595 [P*(.04715] :
Z. Calculated Percent H20 in Gas Stream (%) 14.1 [100*Y/(X+Y)] )
AA. Theoretical Maxirmum Percent H20 in Gas Stream (%) . - H#N/A [100*Saturated Water Vapor
(empirical equation derived from EPA QA Handbook Vol. II[, $3.3.6, T6.14) ~ Pressure / Stack Pressure]
BB. Actual Percent H20 in Gas Stream (%) _ 14.1 [Calculated %H20 <= Theoretical .
CC. Process Gas Molecular Weight; Max. %H20]
Gas % Volume / 100 * (1 - %H20/100) * Mol. Weight|" .= Wt./Mol
H20 0.141 18 2.532
CO2 0.040 , 44 1.512
Q2 0.125 0.859 .32 3.437
N2 0.835 ' 0.859 28 20.091
CO 0.000 0.859 28 0.000
H2 0.000 {.859 2 0.000
CH4 0.000 0.859 16 0.000
C2H6 C 0.000 0.859 30 0.000
Ar 0.000 0.859 40 0.000
Process Gas Molecular Weight (tb/Ib-mol) . 27.57
DD. Average Process Gas Velocity (ft/sec) 1.62E+01 [85.49*C*[(I*V)/(R*CC)]"0.5]
EE. Process Gas Volumetric Flow Rate (acfm) . 6.87E+04 [DD*T*60]
FE. Process Gas Volumetric Flow Rate (scfim) : 3.65E+04 [EE*(528/V)*(R/29.92}]
GG. Process Gas Volumetric Flow Rate (dscfin) 3.14E+04 [FF*(1-(BB/100))]
HH. Isokinetic Variation (%) 104.6 [100*V*{(0.002669*P)+(Q*D*S/W)}]/
Particulate Matter Results (corrected for biank)
I, Filter Weight (g) 0.0030
JJ. Front-Half Residue Weight (g) 0.0083
KK. Back-Half H20-Condensibles Weight (g) . "~ 0.0000
LL. Total Weight (g) 0.0113 [IH+J+KK]
NN. Concentration {gr/dscf) 0.0030 [(7000/454)*LL/X]

00. Mass Flow Rate (Ib/hr) 7.99E-01 [NN*GG*60/7000]
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PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING
CLIENT: U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA

TEST SITE: NO..l BATTERY COMBUSTION STACK

Hydrochioric Acid {corrected for blank)

PP. Total Catch {mg) 10.81
QQ. Concentration {mg/dscm) ' 6.51E+00
RR. Mass Flow Rate (Ib/hr) 7.64E-01

Chlarine Gas Acid {corrected for blank
Ss. Total Catch (mg) < 0.29

TT. Concentration {mg/dscm} < 1.77E-01

ut. Mass Flow Rate (Ib/hr) < 2.07E-02

" TESTDATE: 4/20/00
TEST NO.: CLR- #1BS-M26A.3
[PP/(X*0.02832)] -

[QQ*0.02832*GG*60/454000]

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



639 Alpha Drive B

Pittsburgh, Pennsylvania 152338
~ Telephorie (412).967-1900
. FAX (412) 967-1911 -

ADVANCED TECHNOLOGY SYSTEMS, INC. - " ATS Project No. 00-030-p

September 13,2000

| Mr. William C. Graeéer

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 NO. 1 BATTERY COMBUSTION STACK ON APRIL
19 AND 20, 2000 D - R

Dear Mr. Graeser;

This letter, with attachments, constitutes the report that summarizes the results of the hydrochloric
acid (HCI) and chlorine gas (CL,) emissions testing conducted at No. 1 Battery Combustion Stack by
Advanced Technology Systems, Inc. (ATS). Three two-hour test runs were conducted on April 19
and 20, 2000 simultaneous with the compliance test program at this stack (particulate matter and.

 visible emissions were measured as part of the compliance test program).

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

© concentrations are listed in units of milligrams per dry standard cubic meter (mg/dsem). .

Hydrochloric acid and chlorine gas mass emission rates dre 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 (scfm), and dry -
standard cubic feet per minute (dscfin), 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. Allisokinetic 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 I.

Hydrochloric acid and chlorine gas emission testing was performed in accordance with U.S. EPA
Reference Methods 1 through 4 and 26A and the requirements of the Pennsylvania Department of
Environmental Protection (PA DEP) Source Testing Manual (Draft Revision 3.1, May 3,.1999).
Detailed information regarding the procedures used to measure the exhaust gas stream velocity and
volumetric flow rate (i.e., U.S. EPA Reference Methods I 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 Methed 26A. " Process gas samples were withdrawn
isokinetically from the stack, with particulate matter collected in a glass nozzle, a heated glass-lined _
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 probe,and on a heated,quarpz filter. _Vapbif'phase hyd;jqchlgiﬁc,aCid andiphloﬁ'n.e gas were éqlléctéd ,
" in a series of chilled impingeérs. The impinger type and sequence is listed below: - : Co

Contents

No. ImpingerType .. . . . . ' e

1. Modified Greenburg-Smith .~ 50 mL 0.1 N sulfuric acid (for HCI collection) -

2. Greenburg-Smith ~ - ~ 100mL 0.1 N sulfuric acid (for HC collcction)

3. Greenburg-Smith A - 109'mL 0.1 N sulfuric acid (for HCI collection).

4 - Modified Greenburg—Sihith- . 100mLO.1N sodium hydroxide (for Cl, collection)

5 Modified Greenburg-Smith . .~ 100 mL 0.1 N sodium hydroxide (for C1, collection) -
6 Modified Greenburg-Smith . 200gSilicaGel .~~~ -

A gas volume greater than 50 dry standard cubic feet (dsef) - 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. R R o

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) canbe found in the summary report for the.
compliance test program. Following the gravimetric analysis of the impingers for moisture gain, the

following four samples fractions were generated for each sample train;

Fraction ' Description . S S ST .
A . Contents of Impinger Nos. 1. & 2 plus applicable distilled deionized water rinses (for HCI)

B Contents 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 applicabl_e,dis‘tillg_:d deionized water rinses (for Cl,)

For each sample train, cach of the four fractions Weré_analyzéd separately as required bythe PADEP -
o allow for the calculation of the collection efficiency of the sample train for HCl and Cl, collection.
The contents of Impinger No. 6 were discarded. o : : - :

The actual test samples plus field 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 techniques in accordance with U.S. EPA Reference Method
26A. The analytical laboratory results showed the following: - , .

e The ch_ioridé ion éoncenfrations of the field blanks were less than the analytical
detection limit; : o B o , .

¢ For all three test runs, the HCl collection efficiency of the sample train was

- calculated to be greater than the minimum collection efficiency specified by the
PA DEP (i.e., the chloride catch of the Sample Fraction B was at most 10 percent
of the chloride catch from Sample Fraction A plus Sample Fraction B); and.

P1j-00:001-249:030-00/ OO-030_US_Steel_Ciainon_WorksﬁNo__I_'Stack_Meth'odZ 6A_Letter_Re§on.doc

ADVANCED‘TECHNOLOGY‘ SYSTEMS, INC. -~
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. For all three test runs, the Cl coIlect10n efﬁclency of the sample train could not
 be calculated since the chloride catch of Sample Fractlons C and D were less than
the analytmal detection limit. : : -

‘Copies of" the field data sheets equlpment cahbranon data analytlcal iaboratory results and
© emissions calcuianons are included. in the appendlx o

ATS appreciates the opportunlty to pr0v1de U S. Steel w1th process gas testmg services. If you have
- any questions regarding this. letter report, please call Dr. Robinson Khesah or me at: (412) 967 1900
- or e-mail me at the followmg address: Jshlmshock@atsengneers com. ‘

| Very truly yours

‘ -«J@éw P(JZ&M/MU{:

" John P. Shimshock, Ph.D.
’ Senior PI‘O_]eCt Sc1ent1st

Appreved by

o / 5 ﬂ' e 4 7 .
I{obinson P. Khosah, Ph.D.
‘Vice President .
: Sc1ence and Technology D1V1s1on ‘

T PS/bic
| Enolosures

Pr}~00 001-249:030-00/00- 030  US Steel | Clairton Works No 1 Stack . Method26A Letter Report doc
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Test Date

U S STEEL CLAIRTON WORKS
CLAIRTON PENN SYLVANIA

. TABLEI -

NO. 1 BATTERY COI\/[BUSTION STACK

s HYDROCHLORIC ACID'AND CHLORINE GAS EM[SSIONS DATA

o Hydrochleric A01d (HCI) o

Concentration

. Mass Em1s31on Rate '

Chlonne Gas (Clz)
Concentratlon

" Mass Emission Rate

Volumetric Flow Rate

Temperature -

" Moisture Contjsﬂt_

Test Times +

Samplihg Time *
Sample Volume **

" Ysokinetic Variation ¥**

APRIL I9AND 20 000

. Bf_”_l’-‘ - Rwm2 . Rm3  Average
CANIO00. 419000 4220000 o

(mg/dscm) o 6.60Eji;00' o .6_'76E+00A G SIE0 : 5 60B100-
(tbhe)- - 88SEOL - BS4E-01 T64E-01°  834E-01

(mgidsem) < 149E-01 <148E-01 . < 177801 " <158E-01 -
{Ib/hr) C<200B-02 - < L87E-02 < 2.07E:02 < L9SE-02

(acfm) - - 778E+04 - 733E+04° - 687E04 | 7.33E+04
(scfm) - 414E+04 . . 3.90E+04 3.65E+04 - 3.90E+04
(dscfm) . - 358B+04 . 338E+04 - . 3I4E+04  337E+04
Py . sl sl s13 515
o 134 134 141 | 136

_(EDT) - . 0810100012 1510101718 1055 to 1308
' T & 111710 1220 o S

(minutes) - 120 - 1200 120
Cldseh) . 65979 . 63092 - 58614
%) - 1030 1045 © 1046

mg / dsem = milli gm:ﬁs per.dry standard cubic meter

"+ - Battery heat delay from 0912 to 1030 EDT - -

*"  Minimum reqaired samphng time is 2 hours (120 mmutes)
**: Minimum required sample volume is-50 dscf - :
ok, Acceptable range of values is'90 0% <= Isokmetlc Varlauon <=110. 0%

OO-GSDMU‘. S. Stee! Clairton Works No. 1 Stack Method 26A-Table 1

" ADVANCED TECHNOLOGY SYSTEMS, INC.
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U S. STEEL CLAIRTON WORKS e
CLAIRTON, PENNSYLVANIA

Hydrochlorlc Acnd and Chlorme Gas
“Emissions Testing Conducted at -
No 1 Battery Combustlon Stack
-~ on Aprll 19 and 20 2000

'Septem ber ~2’ooo? SRR

- ,-'APPENDIX'_‘ |

- F|e|d Data Sheets Equ1pment Cahbratlon Data S

Analytlcal Laboratory Results and Emlssmns |
| Calculatlons . - |

" ADVANCED TECHNOLOGY-SYSTEMS, INC.



\ ‘g \UE t\»@ nyy
3 ; EVT \\mwm—. . . L . .&.@ HAQ | P
RM\.\.U\ 2. @\r.ﬁ .\m.\ré\w 120 votjs 8 o7 ~ ‘9 aanedan | - 9anisog 3
FF SO \n.mﬂmm HO®N N 10 T% 001 S : (035 €1) %29y Yz 100y 1A . wN.. &Nww ZN
2 AU 4 nS HO®N N 101t 601 K wo> 1L,o0rd] o -RT Hw Q@,\W 0J
-+ ﬂv_ Ko 2k 5 +OSZH N 1'0 T4 001 't Wo> | agg| QG| vwed - = h Q.A~ <G
_S%9 = IhS SEM) POSTH N 1071w 00 T o) ) Gt | % = LARCE
D 525 ) 59 YOSTH N 10 TW 0§ ] poxmboy |arey WOQ | wnnoeA \\ zuny 1wy
MV G UL sjudIu0) taTuidiuy ON (095 09) %09y yra] wajshy 4 uomisodwo) sery L
£l uomzﬁ., (do) S (o) \&sﬂ . Gmu@ ASD D Jap U S0
5z = MW = Baz (1910w} ) =9ae (ouis)) =8ae{yy) um\,:“ (dv) T&\m qb mw =y Q(NL =y 1sa,
SAVeL) s3] Glo) QQ _EL ..T #m _U_U, Q ) mm 0'¢ | . Jop i . ST
= ae (1noun]} =3ae (pmsy)| , =8ae (HV)] =TAe (Jv} T ] m f m ﬂ =y aQ nw =y 1 28y
by |S¥z| b9 | 3L [73% | Lz | 02155950 € 0 2% WLl 2ihopt
by Shz | W9 | Lo, [z | 02 (350350 [€ara oL
By ohe| ha | bL [Lay [ Lyz| o T[6a I [Gar] [90-0 sl
Shlshe| €9] 3L [b9s| Iy | @9 |z} |21 Lao ro
bl She] 29| sl los| Ik o9 Fe | %21 [ 1loo 5% ‘
ShShe) V9| 89 iG] nz]| O L [Lu ULk 1800|9590 |7530 7o €
v iShe | 19 [ 2L [SO5 [ 1he [ o2 fG0 15 A [g0a] ;98- 9oL ahg0[™
B ShZ2 |09 | oL Lis [Lhze| o7 [2L00 [ZL79 [ hato ‘ v
\S |ghe | 09| 89 |b%G [8he | o-% o i |LasT [ga'a SEl
05 | Shz| LS| L9 | blS | &Rz 09 [g2-[|82-1 |[La-0 feee
: Q& lshz| BG | 29 |[bOg |[8hz | 0'3lcg(|dgl |Lo'o T
T 09160z LS| L5206 |3kt ]| o'F |08 1|os ] |LaD £9%-329 | a\80 o v
(4o) {da) (o) Gla)r (:do) (o) {14 -m) oty w) (OTH .E. (OTH U G=p) (Ls) () .
.aE.u L -dwag, mo uy duwa], ‘dwag, " jemgoy pannbayy Suipeay o g Oy
sluawwoyf  xy 19114 dunf W] Joms aqord | wmnogp HVaayuQ| Jvioud Woa auny [ esmam] | Isa)
¥8°0 4500 LOLId 9802l oy AdAL ¥ IZIS LYOd bl (U} VIg MOVIS d-0£0-00  "ON 1J3roud
atlbhoe {u) viq m.ﬁNNOZ WV ~D - Q7 .I.W H1L¥d NOILLYYHITYD 1 _ — (OTH ") "d JILVLS - .&V/ . MU LS
Tt oNFEowd | G R, {A) 1A0> ¥gLIN _m bz (BH m)"¢'g FPmEs vonsrquio] Aateg | oN LINA LSHL
Mu & a @ Lw\ ON MILIA 1ot {@HY) Y0LOv4 G0HN0 .ﬂ VYT -~ SHIE - T1D "ON .hmm@ Vd uoue) LIS LNV
‘ Am "ON XOd a100/L0H H “XadY 'ON X0t "TOULNOD 000z’ k ’ dy H41vd Lsal SHIOM UOMLE]) 19915 ") INIIL)

FAR iU umeﬂ_

LIATHS vIVd UZ.J&Eim ADUNOS MO HOH



[ 8 sy
. L 21053
12D B34S 8 00T ~ K | 9aneden | aanisod .
HO®N N 101w 001 'S (5 51) a0 AT 10 < 1Y F & N
HO®N N [0 Tw gp| ‘b 700 > LYYy : 00
. FOSTH N 1'0 TW 001 € 00> 2i0jag .\N@,\. = d\\w.\u 70
YOSZH N 1'0 W 0g | T w2} TR I BT P ..«o 47| 203
A YOSZH N 1'0 Tw 0 1 paxmbay jamy NDQ | wnnoep /\ Z uny juny
@v jeniug [LOTH . slu9u0)) JeBuydwg ‘ON {995 09) Yooy Moo wosAS uomsodwio)y seny Ligg
bl = 0OlH% . ) — r : _aov ‘L-m . szO. ) Jop unu ‘sjelof
9'LT c= M = ma," cu_w:_,c : = Ban Qusm_..v L | =B (uv)| = e gy) O GQ- 2, m. =v[ & =V T ey
ERHHUTT
L 25| bt 89 | 18 [abv| 3he]| 0 2[95:9(95:0/¢0°a| 251, 95 L0212
¢5 bz | 839 ] V8 | hbb | 8hz| 0 ¢ [95 0|95 020G | oL
bEiSste] 89 1378 (8] 02 35995 9|¢a 0 st
CH|IGhz| B9 &% | 1as | Lh7| 0-S|[2L'9|Z2L-0[C0-0 o
0G|tz | L9| LL|LLs | &Shel .9 1| Lh1/80 0 7
bhlShe] L] LL[\Ss| 80z o 9Tkl (86 G|F0T-OhL | GG [w 9
bl |She [ 99 | 8L [ 908 Shz| O ¢ kL O [RL- O [ho-0|509 - 0wl LRI
&bl shz| 591 9L [be S| 8We |0 ' ¥ kb o kg G 09| ve
bl Stz | 59| 1L 1315 8hz[ o F e | Lz Laa s°El
bulstt] h9 | B9 (908 [She | ©-S [a1-1001-] 939 Tot
: b/ Shz| 99 Lg | L& Lhz| =@ g o1 | Qi) (7016 | ) 587
27 g QS5 5yz| w9 | 99 [ €18 bhaz|o0:5]a) ]| i [90'g 229 ¥eL| LT |oor 2
(4.} {da) (o) W) , (do} (o) (31 "w) {OTH 'm) (OzH =) (OTH up) Gapy {is (-1}
“dura [, dwa |, no uf ~duraj, “duiaJ; jEnjoy pasinbay mn.:aom iog U
SHUALIHUO) nxyg 1211 dwaf | yomg aqord wnnagp HV aayuQ! 4viong DA swH ] I8IARE], 159
v8'0 J00 10414 S8l 15 FdAL B 4ZIS LIOd ¥il (w) "v1a MovIs d-080-00  ON.LDFrCud
Q kb @ (u)viq d1ZZON Lb-at !‘W - HLYA NOILVYErvD ﬂv |~ (OZH W) dDILVIS . <w_ mn_uv MIYDLSTL
’ 4\. L oNmgouwd  {§RL A (&) 90D WILIN 197 Bau)ag AIBIS vonisnquuo] Lajeg | oN LiNnLsaL
73 ) OM¢ 'ON ¥aLTid _ s | (@HV)¥0LOVE IOLNO ‘m-émz-mmz-ﬁu "ON 1§31 Vd ‘uouey LIS LNV Td
¢ ONXOH GT0J/LOH H “Xadv 'ONX08 .Moﬁzon 000¢ ,E._g dy JLVALSTL - SYI0M BORIEL) I35 S INZIT)
tiog afeg LTAHS YLVA DNI'TIINYS FDUN0S MO 14 HOIH

A R 0 N R . 1

m

T B e



W@oﬁvﬁ tiﬁ. 8 1o | Dy | ew
. ‘ L ~Q 3o | o
i »\ /.w\ ) \r&o S 29 [ED) Sm_,_muoﬁz 9 JANBTIN | 2ANISO, ] .
j B b'&5 95 HO®N N 170 Twr 001 S ‘ [€E :Zue_.u esT olld q.\ G-¢8
27— RS F7Fis HO®N N 10T 001 b wo> Iofarofoa ] v _ S —| %
F.\ Db ST Nurm.d\. vOmmszqE%_ £ . 00> _TQO,Q QQSG | oy &)\Kgﬁ\,@” q...m.,w_ zC
- A 829 RS POSTIIN 170 "1 go1 z (o) () @pw) R & ; a. 7| oo
V'Eig a8 P&y 779 POSTH N ['D TW 0§ 1 pounbay 1wy WOQ | wnnoes )\ Zuny LY
{Fvy . [enjug jpuLg - SIuAuoy) 2Fuydury ‘ON (395 99) 309D o wayshy uonisadwo y sury L
e . =0ZH% ¥ T _E NT Wm a Ry 07 Jop i SOy,
vLe =MW = 3ar (15910 ) = At Cjoms ) =32 (HV}| =Bz (g} 04 && T AR 18,
S ’ . osagsy 1) & r ) _Ee._ _Q _ m O ,T R O . mw f@.o 1op ute sfelo g
i = 3Ae (192us 1) , =3ak (oms]) . . =8Ae (HV}| = BAL (gy) ,M. &N ’ m.m: =y 0 Ow =y . | 288,
bl |SHe | ZL [ A8 Tobh [hhz] o 2 [ws.a he o |50 L9%’0obL| ¢ 191[*
biz|she | L | I8 [bBH [She| o b 200 2170 ho.e| oL
LYy Pnz | <L [ S8 [9bt bz 99 10 19 [§376 el
O% Y9z, 2L | SEIOL5 [Whe, |09 [L21] Lo |[Lo o I
QG 9hz | 2L | 13195 [ehe oL as ) [09.1]2050] 8 ,
SEghe | 2b| 13 [bFeleir]o o5 [0S |80 0|EeZ ZLL el 77 |
S| Livz| VL | 28 [%32< ehY | 0'¢ 1599|990 |5¢a10 8827 L] okglle
@G| 9t ol | 0GR 19262 o | hle 9kl . o[ Hasa oL
LS 8YZ| oL [ 8L | o02a Z2hZ|9-¢ 1510 |99 9/5890 S'El O
4| 8he| OL [ 9L | S5 S Sy L olhLl alHo 0 ez ]
: bS |8he| b9 | 21| L95] Sha |0 5 |40 0 hb o 370 iR
s Q2 1380z b9 | tL[o95| EHe| 'S |hbolhL a 5001501 -LS L[ QISTPw [
(4. {4o) (da) (4o} s (EN} {da) (BH ru) (OTH ™) {oTH ) (OzH w) Gop) (1s3) Cun)
dwo g, “diugg, jtily) uj dusy | dwag . ey pasnbay Surpeay uiog o |
Sjuaunue)f.  jixg 19%14 “dwaj 23114 Youg 2oz wnnaep BV sauQg dv 101 Woq uny asisAmi] E
80 4505 1011d sadueyy b UdAL® FZIS LHOd il () YIgNOVIS d-080-00  "ON LDIrGud
oht'e (W Vid IZZ0N QQ -9 -} dIvaNoveervo } «j— OeHwW dDILVLS ¢\v_ WH MIYD ISAL
I.@ L "ON "H90ud \sxL-.Qg (A) NI0D ¥aLIN G- T,N (B w)gg U uopsnquio) Axieg 1o . LINN Is3L
Z1 m.w ::vv.._q T ON W34 A\H ,U._m @hv) YOLIVA BILINO 7 - VITA - SEI# - W10 'ON 1531 Vd ‘uonie)) ubmﬁﬁﬂ_
._.N "ON X08 d102/L01 ,M\ -XaAdV ‘ON XOg TOULNOD 0007 " _u. Hdy 4LVd.1SaL SHOM vowiey jaa1g s , AN
T .,_mé LIHAHS VLVU NI ._s_é 4DUA0S MOTd HOIH
u ' N W _ __ s “ . i B B N O s ) T



h E RYy
. ‘L . 2u0jag
120 eoijrs 3 00z ~ ‘9 aanedaN | 2anisog
© HOBN N 1'0 Tw g0l 23 (295 §1) 32242 yva 1 1001y N -
HOBN N 1'0 T 001 b w00 > T sy A 0y
_ VOSZH N 1'0 T 001 ..m wo> . a10j0g] hu@\rw, — [4¢)
YOSTH N 10 1w 00l 3 <), (tiyo) 3w ) . _ 70)
YOSTH N [0 W 05 I paimbay |l WOQ | wnnagp < 1\ _ T uny ] uny
{3)v reniuy jeugy siuaiuo ) 3a8urdurj "ON (925 99) y23y)) ¥ea] wasAg uonysoduto)y suny Ly
£l = 0tH% “ L1 | _Eﬂdm : ¢ L8 _ L+hoo R s S0 -
riL = M = dan (amau g ) = dap (yoms ) = dAT (1YY =Tan (4v) Wmd ,Nm. =Vl ) &uq . T
S ESE]
og ahr| bt | 82 |obi| [bc| O Z [[S9[[S6|$0d|co 1 E 2R ARG
CSiape| kL | B& |SLi| Lywz|o ¢ |l 0|ls 0 [¢qr0 9L
,,5\ otz HE 88 &L | Lhz| 0’5 [9b0]9b. @ [5o1a
9hz | bl | 98 | bQS| shz| o9 [ 111 11 (9950 coe
SN Shz| hL| 98 [T95/shz] o9 [\t 1.1 |90:d] S7
bylShzl L] €8 [98G[GHe[0 9|1 L\ \I*¥[90-9|# 9 & 993| 3hel [ e
Sviswz| ¢l | 92 108k| h+z |0 €[95:0|95 9lgoio | 1L 903 L&
B |Ste| GL| I3 bed| ¥he| o €950 (950 |ce g P
8¥|bhz| €L | L8 2VS 90T | 0'G [hb0 |hb0 (G000 T
Er|abhz el | 98|25 |94z] oG [hb0|4b- 0 Co'0 Toz
LY lav2] ¢l W18 ] fike]| 09 21 1] S1-1]90.9 o P
dra g - L¥| 9ove| 2L <2 [bog | Lz 0-9] eVl €i-1]|900] 95 0b 1, Il oo 47
Gy o) o) @) {da) o) @o) | lozHw | (ome) | o w T (Lsa) o om
.dEo L | -dway mno “up ~dwiag, “dwa], ey pasinbayy guipeay | o o |
SHIDHALO) g 3L dwag reepn}  powg qoL] UHINOEA HV 3ayuQ| dviong Woqg iy . osIAARI ], Mmu.._.
¥2'0 ~ 05 10LId seSuel] ¢ 3dAL % 9215 004 il (U VIAMOVLS d-0£0- 00 oN 141044
Q b7 G (WVIATIZON qq-ol-),  SLvdNOLVIRITYD [ = ©mHwTILvis Yy s mawisn
Tt ONHEOW |G Bl 0 (A) 40D Y L3N 1 G-be (5 W) ¢'q WS vonsaquio Aaneg | oN LIN LSHL
219 12 Y. ONYUILTH F1Led @m.s_zobué BIIRIO - VITN - SEI# - 1D _,.oz,GE Vd uoniey TLIS 1NV 1d
h_.\ "ON X08 Q'T0J/LOH t_\ “XddV ‘_ "ON XO8 T0%LNOD 000¢ * ,u, judy | 2LYQJ LS3L SHOM UOLIEID 12915 'S LNIITD
zJot ESER LAAHS VLYT oz:&Eﬁ AJUNOS MO HOIH



BSEATEAY: ® 7 AR
. ’ | . i . \\uw\ﬂ,wv. . UT@ a1053g]
) /] = n@% )25 . 13D B3NS 3 007 ~ 9 aanegaN | sAnIsoq
lws ur e d ORI N 5% 001 < ) (335 ¢ 1) 3234 HeaT 101k Qm,mm N
=2 LW.&JMW DBEGE HOEN N [0 T 001 ¥ woe> Hong|aqrg| Uy U ~ - 9
‘& A -+ '589| S 7439 #OSZH N 1'0 7w 001 g Wo> |900-9| gorSa| Mwd ,ﬁw 96-31
V'bs S NAp| I . POSTH N 1'0.7TW 001] . T ) {y3y G e ] «r €09
MQ mﬁﬁ&‘m\ ﬂ« ﬁd\@ i POSTH N 10 "I S 1 pombay | a1y WOQ | ummors 1 T ._:mz
@V e TN STuaI0) foguidui) “oN (208 99} 221y yvor] washg uongsodwo,y sety A
£l v @ g e,vw IS g0 2760 una] T s
rLE =MIN . = w_: () = 3ae (ya015)) =dae(HV)| =8z (gV) ._ .Uﬂ yN& =y O)N\Tq 153
“SalRInSH @ ~L TL .T@ G _ ~L L0 YRR , Jop upu sfmog
=3t (@19uz] ) =da¢ (yoms L) = 3AE (HY) ,umé W Lig A% o=V EETY
SS ILbz | 9L | LR adP| ohr|a -2 159-0 (5% 0]¢0-0| L% <5 3|0ag1|7E
SG Lz 9L | LA [2Y%g | Ghz| 0 2[55-9|55/0|%a-0 9L
bz | Lbz| JL | 88| 3€5| 9|0 Gl 9lsk 9 |4a 0 ce
he | Yhe| 6L | 8% | [2G8] L hx QO YiGL9|Gh e a0 |0z
BS 9bz] SL| 92525 L] G| 3l 1| hi | |90-0 7
hS 19tz | WLl 28 {8byv | LWz | o & HI-T[ WU T[990 Q25 S - RER[ TS NP> f
s 9tz gL | B2 |9eS|[GhT| oz [5-Tlis alsa - 026 % 25 % <A ANEE
bS [9bz| 2L | €8 [heglabe |0 2 |[6-F[L5 Qg0-0 N
S 1oh2] 2L] 18 |oog|[swz| o2(lg d/[5.0]Caq St
DS94 gL | LL Vbbb |ghe]| o b8 9Ll d[Go.Q ez
b osz| 1L hL hbb[She| o b | L@ LR G|Goa] i
LS | =G2] JL] 1-1295[8¢z| o g[[a1[L0 1|99 0|chS £29] 9501 P> i
(o) (o} (4o} (de) (de) (1o} (TH oy (OeH W) (OTH v} Oz ') Gop} (1s3) ,....“?5
dwaj, dwia ] mo uj “dua durag [emoy paianbay , Bugpeay . RRE N o
SHUAUILUO ) nxg a3y .nEurH. B3N Xoelg - 2qO1g WwnmoeA . HV 220U 4V 101d wng QU J, ’ 1 ISIAABL] 159 ],
80 ‘4900 L0LId  S8ueyy ¢ HdAL ¥ 9ZIS 1UOd 11 EOEYY MOVIS d-0£0-00  "ON.LOIOU
Q+it:9Q (W vIggIZzoN L, g2~ 1 8LVd NOLLYEITYO HE _ ~ (OTH w1} "d DILVLS {V_ Am N TETRREE T
rﬂ "L 'ON I80¥d _ S A HQ {A) qU0D YFLIN W < We (BH"w)¢'g oS vonsaquio] Aneg [ ON LINM LS3L
Z1O mwd ¥ ONMELTE _ \ W; (@Hv) UOLOY: HDIRIO M YOUA - SHI# - 01D ‘oz,_‘.mﬁ _ o vd .__o:_._w_o FHS LNV
Mw "ON XO€ U100/LOH A -XIdV "ON X0t TOULNOD SONE 0F v aLvQ lsdaL S}OM UOMIELS (9915 ST NSO
BEACE a8ty 4 LATHS VLY ONITJIAVS 40UN0S MO HOIH |

. ] i 1 ] £ Eia
] A 2 & 3 - 1 = ! 3
N O e B B B B O B N B B o B A O



£} v
. . ‘L 20j7g
: R0 s § 007 ~ 9 u>:a.MQZ JANNISO | . .
HOPN N 10 T8 001 3 . (335 c1) peu) o] 101 v/ .,_\\.«m €8 w
HOPN N 101 GO ¥ 200>, ey T R B
$OSTH N 10 T 001 € _ me.ov_ EIBIER] %QN - me...mp__ I
POSTH N 1014 001 Z ) @) EH W m,q\\ ks ¢ z0)
POSCTH N [0 T 0§ 1 pasnbay | med Wog | wanoep , T uny I uny
(I)v |esnuy jnu g : 513300y JaBuidui| ‘ON {238 09) 323y Hua| waskg uojspdwoy seny Ay
! =0IH% () nwmw_ , . .T_L/N,___.ﬂ : wT;lD .TD._Q Jjop ue ©SIEoL
iz = MmN = 8AT (J230w ) = 3ae (3joms]) =8ae (V)| =8ae{{v) \\N\W B dm.w =V gmw =V ¢ adu i
IS o
TS |9hz| Sk | 8bd7) Ly2|0~2 [85-9 |8670[ 2010|589 -SE%| BagI [
LS |9bz | €3] GbI 185 [f=|0 7 |55-0 |§s 0 |ga o 4 L
- LS[9We| 2R &) [S55|IhT|a ) B A 26| Sara] Sl
221812 | 28| hb [Shs |2 | o F 20 ko [Sod] Tt
LS|8hz | TS| 2L WS [9nzl @S 51 1811 doa | s |
LS livz| 18] 92| Log Yhz|org (sl sh ] |9walads Lag| gsw] 7o a
LS [Lyz | o2 | 7L [ 0bk |92 | o 7 5.0 [5.alEa o 9SS b WeRI|T
9% | 9bz]| O8] ¢b | bk |Ih2| 02 LS -0 bs.algea] " Pt
FSAFC | bL | 2L |bOG[Lha |02 [9L:6|9L a6 0 eEl
IS19%% | BL| VB L9G [ [ (2] 0°% |LL-9|LL 9| ho 0 7ot «
95 (Llhz | [L]| LX|Sbb| abc|o ¢ LS|l alhi'o =
g SGlLbz| LL| BS|08S| Yz o' ¥ 195.0/9L:0(5a°0 L2 S &{Hazi[w J
(4o} - (da} (da) 3 {de) (da) Ay up (ol w) (OZH w) (OtH W) (ap} : (1s3) (u)
_ “duray dwa Hily) uf ~duta griich fenjay pannbay ’ Suipeay g Hog
Sluattiteo)) nxy B INEN dwap soapy|  yomg agos wnoep HV 30} dviond WDg ] | asIoAm 1, _w
v30 20D 1Ol $98urld HdAL % 3ZIS L¥0d il ~ () YId ¥OVLS d-0£0-00  ON L1Jaroud
Qhy O W VIAETZZON L1, -g2-],  diva NOILYYHITYD | I TN E R IRAR . |<¥ @ﬁ MTYD ISHL
Aw L oNZHOud |G R | e (A) WIOD LI Se- TM (BH w) gg PUg uonsnquo)) Aaned [ 0N LINN 1531
710 9 IJ4r "ON ¥FLTiS Vi Lol @HV) 0LV 0140 & - VOTN - SE1# - 01D ] ‘ON 1S4L Vd ‘uoniey LIS LNV
R~ ONXO0d d100/L0H _\ -XiddY "ON XOU TOULNOD ooomwﬁom ndy JLYA LSHL SHOM UoU1E] ) 12315 SN LN
zyog 53t

LARHS YLVQA ONITLINYS DU 008 AAGTd HDIH

: : - : i - - o . : ; ; G .
2 z . . : - I B : : B N B B W B



F B B

[ ; i : p T s ;"

' i e i
(i B B

APEX GLASS NOZZLE CALIBRATION DATA SHEET Printed: 03/06/00
Nozzle Size (inches) Calibrated
No. ’ A B C By Date
1 0.125 0.125 0.125 KA 03-12-96
2 0.156 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 0.150 0.190 KA " l02n18/00
27 0.150 0.190 0.190 {KA 05-19-99
28 0.190 0.190 0.190 |xA 05-19-99
29 0.190 0.190 0.190 |KaA 01/05/00
31 0.190 0.190 ~ 0.190{KA. 05-19-99
4 0219 0.219 0.219 |KA 10-20-98
6 0.219 0.219 0.219 |KA 03-12-97
7 0.219 0.219 0.219 [KA 03-12-97
15 0.219 . 0.219 0.219 [KA 05-15-99
42 0219 0.219 0.219 KA 01/05/00
40 0.220 0.220 | 0.220 KA 05-19-99
10 0.225 0.225 0.225 [KA 05-19-99
8 0.240 0.240 0.240 |KA 01/05/00
9 0.240 0.240 0.240 KA 01/05/00
41y 0.240 0240 | 0240 |[KA 01/05/00
50 0.260 0.260 0.260 |KA 05-15-99
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 |KaA 03-10-98
18 0.290 0.250 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 04-14-98
35 03201 0.320 0.320 KA 01/05/00
21 0.344 0.344 0.344 |KA 03-10-98
2 0.344 0.344 0.344 KA (3/06/00
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 0.415 0.415 0.415 [KA 11-25-96
34 0.425 0.425 0.424 KA 06-10-97
55 0.425 0.425 0.424 |KA 01/05/00
52 0.440 " 0.440 0.440 |KA 02/27/00
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APEX GLASS NOZZLE CALIBRATION DATA SHEET

Prn’nted: 03/06/00
Nozzle Size (inches) .- |Calibrated
No. A B C By Date
53 0.440 0.440 0.440 JKA 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 0.4%0 0.450 {KA - 07-05-96
38 0.495 0.495 0.495 [KA 07-05-96
39 0.500 | 0.500 0.500 |KA 07-05-96
46 0.625 0.625 0.625 |KA 03-10-98
43 0.750 - 0.750 0.750 [KA 01/05/00
49 1.060 1.060 1.060|KA 111-25-96
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DRY GAS METER CALIBRATION DATA SHEET

CONTROL BOX NO, Ao —( CHECK  PRE-TEST L
CALIBRATION DATE R ONE:  POST-TEST
BAROMETRIC PRESSURE (in. Hg) 29. 1¢ CALIBRATION OFFICER >
. -~z
WET TEST METER DRY GAS METER
Gas |Elapsed  |Meter Gas [niet Outlet Crifice
Volume ~ |Time Temp. Volume Temp. Temp. Diff. Pres.  {Vacuum
RUN NO. Vw (cf) (min) |Tw(°F) |{Vd (def) ATi(°F)  JTo (°F) __|AH (in. H20)|(in. H20)
1 START [Pty L = - R | & T ¢
MIDWAY |75 £ “ s | |
STOP Dot
DELTA * T
2 START R ISR B @
MIDWAY D7 | B N
STOP. l o L
DELTA * |5. 0P |6.5 2 5.2l
3 START | #.0vdp 0 i AT, 558 B¢
MIDWAY |SEet © - 1 P D Lo
Istop 15 wwp (5 F 8. DUS RS
DELTA* | 5. 0% 15,28 5200 Lo
DryGes  |START. | gh(5¢ 0 4.8 795 R7s)
Meter Leak (STOP |42 3 10:00 g 29/
Check DELTA* |5, (T3 10.0 b, 29
{DELTA Vw (cf) - DELTA Vd (dcf)} /10 (min)= & ¢l @3 cfm <=0.02 cfm

. *: Express final elapsed time in decimal format

Differential Pressure Gauges (check one):

/ Inclined Manometers -

Run #1 Run #2 Run #3 Avg,
BP (in. Hg) 29.10 29.10 29.10 " AH@ =
Time {min) 9.15 6.52 5.28
Tw (°F) 71 . 71 71
Vw (cf) 5.000 5.000 5.000 Y =
Ti (°F) 94 a7 100
To (°F} . 81 81 gl
AH (in. H20) 1.00 2.00 3.00
Vm (dcf) 5.238 5.216 5.210
AH@ (in. H20) 1.901 1.931° 1.899 1.911
Y (Pre-test) 0.9817 0.9861 0.9875

0.9851

Magnehelic Gauges

"0.0317 * AH * [(Tw+460) * Time]"2

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

Vw * BP * [(Ti+460+To+460)/2]
Vim * [BP+AH/13.6)] * (Tw+460)




DRY GAS METER CALIBRATION DATA SHEET

CONTROL BOX NO. Aney — | CHECK  PRE-TEST
CALIBRATION DATE C_pse-2 ONE: POST-TEST ==
BAROMETRIC PRESSURE (in. Hg) 24933 CALIBRATION OFFICER s
WET TEST METER_ DRY GAS METER
Gas Elapsed  |Meter Gas Inlet Outlet QOrifice .
Velume Time Temp. Volume Temp. Temp. Diff. Pres. Vacuum
RUN NO. Viw (ch) (min) |Tw(°F) |Vvd(dch Ti(°F) _[To(°F) |\H (in. H20)|(in. 1120)
1 START |dobed 0 | eE8.3FRs | 2.k 3
MIDWAY|" 7 i 75 . o- | ®3
STOP__|6.09% | Fifa| hillppt 692 ‘ -
DELTA* [ PP |7 R | % il(.292~ R
2 START &/ & 0 - | PP 5T 2~ 2y 3
MIDWAY| . e ey
STOP 5:@0¢ |b:2% LR FRF s
DELTA * | §7@0@ i, 42 EEY ! 75 TR N
3 START |® @y 0 s BT 2. >
MIDWAY | R =ad R
STOP | 5.@uy (L2 S QA '
DELTA* | 5220¢ |69+ e T s F
Dry Gas START |@35% 0 as 35 F & @ =
Meter Leak |[STOP 54,'574 10:00] - P gs?ﬁ‘ . &gfy/
Check DELTA * | . (64 w00 | gaH T
{DELTA Vw (cf) - DELTA Vd (_dco} /10 (min) = B HPB cfm <=0.02 cfm

*: Express final elapsed time in decimal format

Differential Pressure Gauges (éheck oﬁe): \/ Inclined Manomaeters

Run #1

Magnehelic Gauges

Run #2 Run #3 Avg.
BP (in. Hg) 25.03 29.03 29.03 AH@ = 0.0317 * AH * [{Tw+460) * Timel™?
Time (min) 7.70 6.42 6.42 BP * (To + 460) * (Vw)"2
Tw (°F) 75 ) 75 75
Vw (cf) 6.000 5.000 5.000 Y=Vw*BP* [(Ti+460+To+460V2]
Ti (°F) 102, 102 163 Vm * [BP+(AH/13.6)] * (Tw+460)
To (°F) 83 84 84
AH (in. H20) 2.00 2.00 2.00
Vm (def) 6.292 5.195 5.187
Y (Pre-test) 0.9851
AH@ (in. H20) 1.896 1.894 1.894 1.895
Y (Post-test) 0.9798 0.9898 0.9923 0.9873
AY (%) 0.2%




P * ceEE DM el TR AV iH & Environmental Laboratory
f Monroeville, PA 15146 ’

412 825 2400
Fax: 412 825 2407

UEC

USX Engineers
& Consultants, inc.

,EEEFEE E"'—E!} MAY 1 0 2000

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

r% 639 Alpha Drive

.\ RIDC Park
Harmarville, PA 15238

Attached are the analytical result(s) of the analysis on sample(s) submitted to the UEC
72  Laboratories on April 25, 2000. Shouild you have any questions regarding this report,
4 please contact us. An invoice will be issued ghortly.

These results are submitted persuant to USX Engineers & Consultants, Inc.'s current terms
and conditions of sale, including the company's gtandard warranty and limitation of

¢ liability provisions, and no responsibility or liability is assumed for the manner in

“*  which the results are used or interpreted.

The results were derived with the following methods.

b 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 cne month following the report date.

Sincerely,

Steahonie. ) Hudoand

Stephanie A. Guilyard, igIT, Projéct Manager

Enclosures

A subsidiary of USX Gorporation

USX




“P330U 35LMIBLI0 SSBIUN "UOLIRLIOJUL PRLLAANS Juat|d U0 PISEQ 942 BIRD aunjon 3| GRS JO/PUB B1EJ MOl ‘Bl

340 + ¥3LHS - 1 S3IM ¥0 STWIWIivW yind
391 + ¥4 - £ SQITOS ¥0 SQINDIT - 1 ¥OLINGW 3DVIS £ ¥0 38l

-q Al - 9
-0 ¥OLINOW 39¥LS 3TONIS 40 ETRIE B

"algeat(ddy 10K = /N “WELD AQ PIISINDEL 10U LOLYRIOLL] = ¥
URYY SS3L = > "JUILLD AQ paLiddns J0U UOLIRHMOLUY = y :SIION

03103400 VI8 JUV STTWYS *SINIWKOD

3 /6w g 02> 00720750 * ¥ x  |00/02/%0 J0T40THI|  INYI9-¥0SEH-Y 10| 59281
3 b 67z, 02> 00/20/50 * * x  |00/02/40 J0THOHY|  0€-v92u-SAT#-11D | $oLeT
3 /60 o2 02> 00/20/50 x * *  |00/02/%0 JITHOHI|  J8-V9T-SGTH#-410{e9sET
3 w0 0'Z>  .|00/20/50 M % x  |00/021%0 JANI0HY|  9E-Y9ZW-SETH-¥ID]29seL
3 Wow pzZ 92 06/20/50 * * +  |00/02/%0 ITHOTHD|  YE-V92H- SET#- 10| 19161
3 /61 ¢z 02> 00/20/50 * * »  {00/61/%0 J0I¥0THI|  O2-¥9ZW-SATE-410{06.E1
E| /68 g 02> 00/20/50 ¥ * x |00s6T/40 J0TH0HI|  D2-VIZW-SETH#U1D|65/8T
E| QIR A 02> 00/20/50 * ® *  |00/61/%0 JOIH0HO|  82-V9ZW- SEI#-U10[8S/CT
E| e oz 62 00/20/50 ¥ * «  |00/61/%0] JATHOTHI|  V2-VI2ZH-SET#- W13 15LET
3 Wb gz 62> 00/20/50 * ¥ *  100/61/%0 30RA0THIf  OT-V92W-SET#-U13{95/ET
3 RIEE 02> 00/20/50 * ¥ % |00/6T/40 JA1¥0THY|  D1-v92W-SaT#-u10|ss/eT
E| /60 g2 g2 00/20/50 * x +  H00/BL/4D IFIH0THD | - 8T-vozW-SaTE-y 1| pseeT
3 /6% 02 62 00/20/50 ¥ ¥ +  |00/61/50 IATH0THD|  VI-v92H-SETH-I[esLET
)] (Wdm) | Cuty
31V0 | AT 1dWvS 319 WL 0T TdvS . I
UH H nd /61 T | Wad | Ba/Bu 1760 |SISATYNY | “I0A W1V dind | 31dWYS eI AATVNY Gl IN3TTD NE[]
VLT TYITNN ONTAIWEL
SHHOM NOLNTYTD 13348 SN NOILYIOT 3LIS BECST Vd "3l | tAdmuIRy
269t ¢ F "0°d MIM0LSND
.. B4 001y
006T-/96-2TF © "ON 8udyd . 3aLiq eydiy pEg
YOOUSHILYS UUeR “Jl ¢ AQ palssnbay ydom U] sWa3sAS ABOLOUYDT ] pasURADY
HIOUYSWLYS UUOP ~uW CNDTLNILLY az00-a2 SUBHOTSN)
ZZE4 UOLIRTLPSIODY YHIY
T - 39vd LOVZ-528(2TF) *Xvd 00¥2-928(2TF) - INOHI
SPIST Yg 911 LAS0IUOL
0002/£0/56 - 3ivd = S1NS3Y 1S3 40 1¥043¥ ||: ALY J3JUS) Y3IB] OO0V

[ AR

B P

"OoUI s3UR3INSUO) ¥ sIesurThuy

S9LJ07P40QRT [eIuSwuds LAUT § H]

x50




(PIOU BSIMIBI0 SSALUN “UOLIBLIGHY) paL(ddng JuaL|D uo paseq ade BIep BuN[OA 3|dBES JOfHuR ajed MO[4 "BuwL)

AL+ YIUMS - 1 SIIM U0 SIS NG - 0 ‘ 38 - 8 319e0t1ddy 0n = v/ JUSLID AQ pAISanbaL J0u UOLIBIOH] - §
3001 + ¥30114 - € SQII0S Y0 SGINDIT - 3 WOLINOW 399AS 2 %0 380L - D ¥OLINGW 39VIS JTONIS ¥0 W14 - v VBl SSBL = > “3BLLD Aq patjddns Jou woryEMIOJU] = ¢ SSIL0N
: Q\\\\W\ /G e - 3408ddY
S 1SK Y

2 nulm .sw razeg

"OAL934400 NNV WV STIHYS SINIHHG)

3 Wb -z 0°e> 00/20/56 ¥ ¥ ¥ 00/02/%0 JOTHOTHD ANVIG-HOYN-HTD994CT
el (Wd) | (wiw) ‘
. IV | O31dWvS EH] JRIL - 103 1dWVS i
a1l 3 Hd B8 afi Wdd | Oy/bue /B0 FSISATYNV] 10A ¥V dWd | FdkvS EIU| JLATYNY 4l IN3TTD NE] :
Br/T  “UIGWNN DNINOVHL :
SHIOM NOLYIVED 13315 SN NOILYI01 LIS 8ECST Vd 8| !lAJeuey
2698 ¢ # "U°d ¥IMDLSm
.. . dded 01y
0061-796-21F * "ON Buoug ) ) aatdg eydly 6Eg
AVUSWEYS UYO “Jl © AQ palssnbay uom . W Cswelsds ABo{oUyI3] padupApy
AIOYSWLYS Uyor "M INDTINILLY 0200-0D 1 Jauoysng
: ZCEf UCLIRILPIIIDY VHIV
z - 39vd L0vZ-SE8(2TY) “X¥4 00¥Z-528(ZTY) - INOHd
Op1ST ¥d 91 | LASOJLOK
0002/€0/50 - 3Lva | stwsm 1S3l 40 wogmy | aALI] J31US) YoBL 000h

. $31.4078.40087 [PIUSWUDJ LALT B H]
TOUI SJuRITNSUOD ¥ SISIUTHUT X&n




=z

40 } 39vg 26/01 81V
# DVl * oy
e T T ooast ) gt
"dW3L L83H \M\m i FaAg A
Gl oY S 3. kel e N iy K x@z )
#183HO 301 | JIWIL | 3Lvq ﬁmE<z§mﬂ Ag RELTERET 3L alva (3HNLYNDIS) AD J3HSINONIZY
/ | | . .
g Gl =), Qém ~HeN Bl X nm\éu T A A | N -EdalF213 ot
P re) =Mp) d%x Joerervvch =% (S T TP BT ke
4 . I
P g g ) =T sﬁﬁ\ Jiz 2 A ) T STV IeN-QIF-27)
PR PR Bsxu_dm_“ﬂ@ 3.,”4. NIg JRIEE Y T Z¥ W BrLlgp | Vo-ae-ane2n |
sy S 7Y %&n SESEYRIE g AT T T AR g
=g LE T =overgn G&Sw RV NI o ~ ﬁw&@ L \ ol ;Tﬂ&aﬂ_ﬁ% 3%
g m.wq\ P\ Q%a&iuﬁmﬂ NI Pa n&%@m T _ [ (& -SanF -2
TR Z0 G P [ O T | TF A R [P
_ z CIE ] o [SUaNVINGO | SWIL 3iva H3aANN
SNOILVAHISHO HO SHHYINIY Sl w4 a0 NOLLOZTIOD|NOILOITIOO | NOWLYDILLINGG
mm% g, W ausodnoo | WIAWAN | TIdWVS | TidAVS T1dWVS
P N v ‘ s
¢ vebwdvr G| %W & w? OPeps PRYSpey) MW ~“Nsinawwoo
J\&s&a\ ' uvw.r RIS 95 Ja&ﬁ OL HIAMAG
Jd_w- ot g mm -~ 77 YR T AL B0 avi WOLLATYNY
£ o R S} VoR7TT) T2l 0 SWYN 1OFroud
2yl ot 3 G3LONANOD 38 OL SFSATYNY “CHEHF QUL T I~Pegd—dP ulgnNnN [o3rodd

?u?é n,+ 1

opss 0%
\% _a,uoisdtj,@

v

ris Jﬁuﬁ

GHOO3" AGOLSNO 40 NIVHD

LLBL-296(ZLF) X4 006L-296(Zit)
8251 Vd 'HOWNgS1ld
MHVd "O'Q’1'Yy 'SAINA YHJTY 6£9
"ONI 'SINTLSAS ADOTONHOIL QISNVAQY

]



TZ 40 & 239vd : wonus 1w

# OVL

_ _ xﬂ,g
U /| Hssal[eesms Tk

.mzm:wm:o{&: rs.A| (EA7-A

L } 1 ,
~to7 I NO-Fe-h A LY@ #) | Fopr=p T PR
#1S3HO 301 | IWIL 3iva ﬁxE,qzc_mv >mom>_uomm 3niL 3iva {3UNLYNDIS) A8 AIHSINDNITIY
| 2 ,
&93\ NIBF _ A ™Y T [T A [FvE o T ke
\,gﬁ.\i b | ~ G2 T SN d | FH-PCAL Ird/B Josan 30
/ | ) |
Jﬁmﬁ. = M) sﬁ\ N NTP A | Ew T A |-y
P Oy Al = Ty Jwyﬁ&oﬁiq X Al 7 At N
w1 EN =P \\gz.n Al )T | AT =
N N A T S T A~ ) T | sydel| @FTQP| ye-vmw gy
_ SIS €[] o [SHINWINOD aNIL 31va HIGANNN
SNOILVAHISEHO HO SYHVNEY m, e lge| wo 40 NOLLOITIOONOILOTTION | NOLLVIIHLLNIA!
C 5 [P | pusomoe | wsawon | TIAAYS | F1dWvs TdINYS
> I=g .
.v&%&&n L < WWVW ¥ RN a2 \W@WM F- Mo inamnoo
-7 =8 : ?«g B EIGE
T e %J. u
\T D & \ HMM < ﬂmfﬁuﬁ@d Mﬁuﬂgsﬁu wyﬁ wwwﬁbmﬂ TYOILLATVNY
& Yol 4 i Mu\,&s o) Jrals 'S0 INVN 1OFrodd
T+l Ya&,«“\ﬁn.i d3LONANOD 38 OL STSATYNY “ZL53c ©d | d—PEPFD uIaNNN LOIroud
aQy0034 AQOLSNO 40 NIVHD
/ el LI6L-296(ZbY) XVd  0061-296(ZLY)
T 7 s 8€ZS1 Vd 'HOYNESLLId .
J@w .MM wm.mﬁz Yvd O'aTY '3ANA VHATY 629 E

ONI SWILSAS ADOTONHOIL AIDNVAQY
wi%ﬁ; P - |
TSR T T e e e rer s e s e o




U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA

NO. 1 BATTERY COMBUSTION STACK

APRIL 19 AND 20, 2000 '

U.S. EPA REFERENCE METHOD 26A SAMPLING

CALCULATION OF THE IMPINGER COLLECTION EFFICIENCIES

Sample ID ~ Chloride Sainple Chloride |Collection
Test (CLR-#1BS- ‘ Conc. |Volume Catch  {Efficiency
No. M26A-) Sample Type (mg /L) |(mL}) (mg)  |[(%)
1 1A 0.1 N H2S04 - Impingers 1 & 2 29 413.8 12.00 {100.0
1B 0.1 N H2S04 - Impinger 3 < 20 1493 |< 0.30
1C 0.1 N NaOH - Impinger 4 < 2.0 1393 |< 0.28 NA
1D 0.1 N NaOH - Impinger 5 < 2.0 1574 |< 0.31
N 2 2A 0.1 N H2804 - Impingers_ 1&2 29 4048 | 11.74 {100.0
2B 0.1 N H2S04 - Impinger 3 < 2.0 1353  [< 0.27
3 2C 0.1 N NaOH - Impinger 4 < 2.0 132.0 ]< 026 NA
2D 0.1 N NaOH - Impinger 5 1< 2.0 153.0 |[< 0.31
3 3A 0.1 NH2504 - Impingers 1 & 2 26 .404.2 10.51 100.0
3B 0.1 N H2804 - Impinger 3 < 2.0 1370  |< 0.27
3C 0.1 N NaOH - Impinger 4 < 2.0 1466 |< 0.29 NA
3D 0.1 N NaOH - Impinger 5 < 2.0 132.5 i< 027
Blank Blank 0.1 N H2S504 < 2.0
Blank Blank 0.1 NNaOH | < 20
0.1 N H2504
Collection Eff. = 100 * {1 - [XB Chloride Catch (mg) / XA Chloride Catch (mg)] }
(%) where X=1,20r3
} 0.1 N NaOH A |
Collection Eff, = 100 * {1 - [XD Chloride Catch (mg) / XC Chloride Catch (mg)] }
(%) where X=1,2 or 3

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




PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING :
CLIENT: U.8. STEEL CLAIRTON WORKS - CLAIRTON, PA TEST DATE: 4/19/00

TEST SITE: NO. 1 BATTERY COMBUSTION STACK TEST NO.: CLR- #I1BS-M26A-1
o Input Parameters (excluding analytica] data)
H A. Barometric Pressure (in. Hg) 29.51
B. Process Gas Static Pressure (in. H20) -1.00
C. Pitot Tube Coefficient 0.84
D. Dry Gas Meter Calibration Factor 0.9851
: »»w Is the Duct Round (Y/N)? . Y
E. Duct Diameter (in.) - for round duct 114
- F. Duct Width (in.) - for rectangular duct
: G. Duct Depth (in.) - for rectangular duct O
Bt H. Nozzle Diameter (in.) 0.440
L Average AP (in. H20) = [(AP0.5)avg]"2 - for flows 0.05
7 I. Average AP (in. H20) = [(AP"0.5)avg]"2 - for isokinetic 0.05
K. Average AH (in. H20) : variation 0.99
L. Average Process Gas Temperature (°F) 516
M. Average Dry Gas Meter Temperature (°F) 69
N. Dry Gas Composition (should total to 100%)
Carbon Dioxide (%) 4.0
Oxygen (%) 12.0
e Nitrogen (%) 84.0
Carbon Monoxide (%) 0.0
: Hydrogen (%) 0.0
Methane (%) 0.0
- Ethane (%) : . 0.0
By Argon (%) 0.0
b 0. Sample Time (min) : 120
P. Total H20 Mass Collected in Impingers (g) ' 2174
Q. Metered Gas Volume (def) 67.869
Caleulated Parameters (excluding analytical data)
R Absolute Process Gas Pressure (in. Hg) 29.44 [A+(B/13.6)]
S. Absolute Meter Pressure (in. Hg) C : 29.58 [A+(K/13.6)]
T. Duct Area (ft."2) 7.09E+01 [Pi*E*/(4*144) or F*G/144]
U. Nozzle Area (f1.*2) 1.06E-03 [Pi*H2/(4%144)]
V. Average Absolute Process Gas Temperature (R) 976 [L+460]
W. Average Absolute Dry Gas Meter Temperature (R) ' 529 [M+460]
X. Dry Gas Volurne Sampled {(dscf) 65.975 [Q¥D*(528/W)*(5/29.92)]
Y. H20 Vapor Condensed (scf) 10.250 [P*0.04715]
Z. Calculated Percent H2C in Gas Stream (%) 13.4 FI00*Y/(X+Y)]
AA. Theoretical Maxirnum Percent H20 in Gas Stream (%) i #N/A {100*3aturated Water Vapor
(empirical equation derived from EPA QA Handbook Vol. ITI, §3.3.6, T6.1A) Pressure / Stack Pressure]
BB. Actua] Percent H20 in Gas Stream (%) 13.4 [Caleulated %H2C <= Theoretical
CC. Process Gas Molecular Weight: Max. %H2Q]
Gas % Volume / 100 * (1 - %H20/100)] * Mol. Weight = Wt./Mol
H20 0.134 18 2.420
co2 0.040 0.866 44 1.523
o2 0.120 0.866 32 3.324
N2 0.840 0.866 28 20.357
CO 0.600 ..0.866 ‘ 28 0.000
H2 0.000 0.866 2 0.000
CH4 0.000 0.866 ' 16 0.000
C2H6 0.000 0.866 30 0.000
Ar 0.000 0.866 40 0.0G0
Process Gas Molecular Weight (1b/1b-mol) 27.62
DD. Average Process Gas Velocity (ft/sec) 1.83E+01 [85.40%C*[(I*V)/(R*CC)]"0.5]
EE. Process Gas Volumetric Flow Rate (acfm) i 7.78E+04 [DD*T*60]
FF. Process Gas Volumetric Flow Rate (scfm) 4.14E+04 [BE*(528/V)*(R/29.92)]
GG. Process Gas Volumetric Flow Rate (dscfm) 3.58E+04 [FF*(1«(BB/100})]
HH. Isokinetic Variation (%) 103.0° [100*V*{(0.002669*P)+(Q*D*S/W)}1/
Particulate Matter Results (corrected for blank) :
I Filter Weight (g) (.0052
I3, Front-Half Residue Weight (g) 0.0075
KK. "Back-Half H2Q-Condensibles Weight (g) 0.0000
Li. Total Weight (g) _ 0.0127 [THIHKK]
NN. Concentration (gr/dscf) ‘ 0.0030 _[(7000/454)*LL/X]

00. ' Mass Flow Rate (Ib/hr) ] 9.11E-01 [NN*GG*60/7000]




PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

CLIENT: U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA ] TEST DATE: 4/19/00
TEST SITE: NO. 1 BATTERY COMBUSTION STACK TEST NO:: CLR- #IBS-M26A-1
Hydrochloric Acid (corrected for blank
PP. Total Catch (mg) o 12.34 .
QQ. Concentration {mg/dscm) 6.60E+00 [PP/AX*0.02832))

.- RR. Mass Flow Rate (Ib/hr) 8.85E-01 [QQ*0.02832*GG*60/454000]

x - Chlorine Gas Acid (cotrected for biank)
SS. Total Catch (mg) < 0.28

- TT. Concentration (mg/dscm) _ < 149E-01 [SSAX*0.02832)]

> Ul Mass Flow Rate (Ib/hr) < 2.00E-02 [TT*0.02832*GG*60/454000]

i

o

o

0




PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

CLIENT: U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA TEST DATE: 4/19/00
TEST SITE: NO. 1 BATTERY COMBUSTION STACK TEST NO:: CLR- #1BS-M26A-2
™ Input Paremeters (excluding analytical data) '
o A. Batometric Pressure (iri. Hg) : 29.51
B. Process Gas Static Pressure (in. H20) : -1.10
C. Pitot Tube Coefficient 0.84
D. Dry Gas Meter Calibration Factor 0.9851
»»» Is the Duct Round (Y/N)? Y
E. Duct Diameter (in.) - for round duct 114
- F. Duct Width (in.) - for rectangular duct 0
§ G. DPuct Depth (in.) - for rectangular duct .0
H. Nozzle Diameter (it;.) 0.440
L Average AP (in. H20) = [(AP*0.5)avg]"2 - for flows 0.05
T, Average AP (in. H20) = [(AP"0.5)avg]"2 - for isokinetic 0.05
K. Average AH (in. H20) variation 0.89
L. Average Process Gas Temperature (°F) 516
M. Average Dry Gas Meter Temperature (°F) 78
i N. Dry Gas Composition (should total to 100%)
- Carbon Dioxide {%) , 4.0
o Oxygen (%) 12.5
Nitrogen (%) ‘ 83.5
o Carbon Monoxide (%) 0.0
e Hydrogen (%) 0.0
Methane (%o) 0.0
Ethane (%) ' 0.0
Argon (%) . ‘ ~ 0.0
0. - Sample Time (min) 120
P. Total H20 Mass Collected in Impingers (g) 206.8
- Q. Metered Gas Volume (dcf) : 66.020
Calculated Parameters (excluding analytical data) : '
R. Absolute Process Gas Pressure (in. Hg) - 20.43 [A+(B/13.6)]
S. Absolute Meter Pressure (in. Hg) ‘ 29.58 [A-+(K/13.6)]
T. Duct Area (ft."2} 7.09E+01 [Pi*E*/(4*144) or F*Gr144]
U. Nozzle Area (ft./2) ____1.06E-03 [Pi*H*/(4*144)]
V. Average Absolute Process Gas Temperature (R) ’ 976 [L+460]
W. Average Absolute Dry Gas Meter Temperature (R} 538 [M+460]
X, Dry Gas Volume Sampled (dsch) 63.092 [Q*D*(528/W)*(5/29.92)]
Y. H20 Vapor Condensed (scf) 9.751 [P*0.04715]
Z. . Calculated Percent H20 in Gas Stream (%) 13.4 [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 H20 in Gas Stream (%) 13.4 [Calculated %H2C <= Theoretical
CC. Process Gas Molecular Weight: Max. %H20]
Gas % Volume / 100]  *(1-9 | *Mol. Weight =Wt/Mol| -
i H20 0.134 18 2.409
B Cco2 0.040 0. 44 1.524
‘a 02 0.125 0.866 32 3.465
D N2 0.835 ) 0.866 28 20.250
A CO 0.000 0.866 | - 28] 0.000
H2 0.000 0.866 2 0.000
CH4 0.000 , £.860 16 0.000
C2H6 0.000 0.866 30 0.000
Ar 0.000 0.866 : 40 0.000
Process Gas Molecular Weight (1b/Ib-mol) 27.65
B DD, Average Process Gas Velocity {fi/sec) 1L.72B+01 [85.49*C*[(I*V)/(R*CC)]*0.5]
| EE. Process Gas Volumetric Flow Rate (acfm) : ' 7.33E+04 [DD*T*60]
FF. Process Gas Volumetric Flow Rate (scfim) 3.90E+04 [EE*(528/V)*(R/29.92)]
GG. Process Gas Volumetric Flow Rate (dscfm) . : 3.38E+04 [FF*(1-(BB/100))]
HH. Isokinetic Variation (%) 104.5 [100%V*{(0.002669*P}+(Q*D*S/W)}]/
Particulate Matter Results (corrected for blank)
1L Filter Weight (g) : : ‘ : 0.004¢
JI Front-Half Residue Weight (g) _ 0.0066
KK. Back-Half H20-Condensibles Weight (g) ) 0.0000
LL. Total Weight (g) : 0.0106 [I+JI+KK]
NN. Concentration (gr/dscf) _ 0.0026 [(7000/454)*LL/X]

00. Mass Flow Rate (Ib/hr) 7.50E-01 [NN*GG*60/70007




PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING :
CLIENT: U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA _ TEST DATE: 4/19/00

TEST SITE: NO. 1 BATTERY COMBUSTION STACK TEST NO.: CLR- #1BS-M26A-2
0 Hydrochlorie Acid (corrected for blank)

PP, Total Catch (mg) ' 12.07
QQ. Concentration (mg/dscm) 6.76E+00 [PP/(X*0.02832)]

- RR. Mass Flow Rate (Ib/hr) 8.54E-01 [QQ*0.02832*GG*60/454000]

i Chlorine Gas Acid (corrected for blank
SS. Total Catch {mg) < 0.26
TT. Concentration {mg/dscm) < 1.48E-01 [S8/(X*0.02832)]

Ul Mass Flow Rate (1b/hr) _ < 1.87E-02 [TT*0.02832*GG*60/454000]

i
.
il




PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

CLIENT: U.S. STEEL CLAIRTON WORKS - CLAIRTON, PA 7 TEST DATE: 4/20/00
TEST SITE: NO. 1 BATTERY COMBUSTION STACK TESTNO.: CLR- #1BS-M26A-3
oI Input Parameters (excluding analytical data) '
T A. Barometric Pressure (in. Hg) 29.35
' B. Process Gas Static Pressure (in. H2Q) -1.10
C. Pitot Tube Coefficient 0.84
D. Dry Gas Meter Calibration Factor 0.9851
»»» Is the Duct Round (Y/N)? Y
E. Duct Diameter (in.) - for round duct 114
- F. Duct Width (in.) - for rectangular duct 0
: G. Duct Depth (in.) - for rectangular duct 0
i . H. Nozzle Diameter (in.} 0.440
L Average AP (in. H20) = [(AP*).5)avg]"2 - for flows 0.04 -
7 J. Average AP (in. H20) = [(AP0.5)avg]"2 - for isokinetic - (.04
: K. Average AH (in. H2G) variation 0.79
- L. Average Process Gas Temperature (°F) 513
M. Average Dry Gas Meter Temperature {°F) 82
N. Dry Gas Composition (should total to 100%)
Carbon Dioxide () 4,0
’ Oxygen (%) 12.5
o Nitregen (%) 83.3
ol Carbon Monoxide (%) 0.0
S f 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) 203.5
1 Q. Metered Gas Volume (dcf) 62.141
o Calculated Parameters (excluding analytical data)
R. Absolute Process Gas Pressure (in. Hg) 28.27 [A+H(B/13.6)]
S. Absolute Meter Pressure (in. Hg) 2941 [A+H(K/13.6)]
T. Duct Area (ft.%2) 7.09E+01 [Pi*E*(4*144) or F*G/144)
U. Nozzle Area (ft./2) ‘ 1.06E~03 [Pi*H(4*144)]
V. Average Absolute Process Gas Temperature (R) = 973 [L+460)
Ww. Average Absolute Dry Gas Meter Temperature ®R) 542 [M+460]
X. Dry Gas Volume Sampled (dscf) _58.614 [Q*D*(528/W)*(S/29.92)]
Y. H20 Vapor Condensed (scf) 9.595 [P*0.04715]
2. Calculated Percent H20 in Gas Stream (%) ‘ 14.1 [100*Y/(X+Y)]
AA. Theoretical Maxinum Percent H2Q in Gas Stream (%) #N/A [100*Saturated Water Vapor
(empirical equation derived from EPA QA Handbook Vol. 111, 83.3.6, T6.14) Pressure / Stack Pressure]
BB. Actual Percent H20 in Gas Stream {%) ' 14.1 [Calculated %H20 <= Theoretical
. CC. Process Gas Molecular Weight; ‘ Max. %H20]
: Gas % Volume / 100 * (1 - %H20/100) * Mol. Weight = Wit./Mol
- H20 0.141 18 2,532
Ccoz2 0.040 0.859 _ 44 1.512
02 0.125 0.859 32 3.437
N2 - 0.835 0.859 28 20.091
CO 0.000 .859 28 0.000
H2{ 0.000 0.859 2 0.000
CH4 0.000 0.859 16 0.000
C2H6 0.000 0.859 30 £.000
Ar 0.000 0.859 -40 0.000
Process Gas Molecular Weight (Io/To-mol) ’ ; 27.57
DD. Average Process Gas Velocity (ft/sec) 1.62E+01 [85.49*CH*[(I*V)/(R*CC)]"0.5]
EE. Process Gas Volumetric Flow Rate (acfin) 6.87F+04 [DD*T*60]
FF. Process Gas Volumetric Flow Rate (scfin) 3.65E+04 [EE*(528/V)*(R/29.92)]
, GG. Process Gas Volumetric Flow Rate (dscfm) 3.14E+04 [FF*(1-(BB/100))]
HH. Isokinetic Variation (%) 104.6 [100*V*{(0.002669*Py+(Q*D*S/W)}] /
Particulate Matter Results (corrected for blank)
iI. Filter Weight (g) : 0.0030
i . Front-Half Residue Weight (g) 0.0083
KK. Back-Half H20-Condensibles Weight (g) 0.0000
LL. Total Weight (g) , _ 0.0113 [I+IHKK]
NN. Concentration (gr/dscf) ' 0.0030 - [(7000/454)*LL/X]

00. Mass Flow Rate (Ibfhr) 7.99E-01 [NN*GG*60/7000]




PROCESS GAS TESTING CALCULATIONS - ISOKINETIC SAMPLING

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

TEST SITE: NO. | BATTERY COMBUSTION STACK
Hydrochloric Acid (gorrected for blank)

PP. Total Catch (mg) ' 10.81
QQ. Concentration (mg/dscm) 6.51E+00
RR. Mass Flow Rate (Ib/hr) . 7.64E-01
Chlorine Gas Acid (corrected for blank)

Ss. Total Catch (mg) < (.29
TT. Concentration {mg/dsem) < 1.77B-01
Uu. Mass Flow Rate {Ib/hr) < 2.07E-Q2

TEST DATE: 4/20/00
TEST NO:: CLR- #1BSMI6A3
[PP/(X*0.02832)]

[QQ*0.02832*GG*60/454000)

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



