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WHC-SD-WM-VI-029, Revision 0 

CEM D m  CALCULATION 

WORKSHEETS 
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ANALYZER SPAN: 
Calibratwn 

CpPM) (7% of span) 

Cdindcr L \ n a y x r  

AVERAGEPPM = 36.4 [PPM) llcrpolue 
ZERO GAS 0.00 0.40 

5lM.00 'Jalur. Calibratm DiiIcrencc. 

WWRANGEGAS 90.70 93.M) 2.3 0.5 

HIGH RANGE GAS - 
MID RANGE GAS 281.00 288.03 7.0 1.4 

461.00 459.03 - 20 -0.4 

I Rapoats Rc&muc (%ofspan) &p- (%ofspan) (%of.pan) 
I ZERO GAS 0.4 0.40 0.0 0.30 -0.0 -0.0 

90.70 -05  93.00 LOW RANGE GAS 
MID RANGE GAS 
HIGH RANGE GAS 

95.20 0.4 
0.9 I 

CO ANALYZER DRIFT CORRECTION CALCULATION 
SAMPLING RUN: HEPA EXHAUST. Run #2 

TEST DATE. 1/19/95 

cylinder Analyzer 
Value Cnlibration DiEcrcncc 

WWRANGEGAS 

Initial Ipltial F d  F d  O b m d  
Calibration Sptun SptemBiaa S p m  SpurnBiar S p m D r i f t  
R a m  Reapoats (7% of span) Raponae (7% of span) (7% of span) 

ZERO GAS 0.4 030 -0.0 0.90 0.1 0.1 
LOW RANGE GAS 93.00 93.70 0.1 95.80 0.6 0.4 
MID RANGE GAS 
HIGH RANGE GAS 

CO ANAL= D R m  CORREClTON CALCUIATION 
SAMPLING RUN: HEPA EXHAUST, Run 443 

TEST DATE: Y19i?JS 

cylmdcr Annlyrcr Calibratwn 
mALlz€stspAN: Mo.m vdue w%raton DiEacncc Error 
AVERAOE PPM - 385 (PPM Re4pome (PPM (7% of span) 
ZERO GAS 0.00 0.40 0.4 0.1 
LOW RANGE GAS 90.70 93.00 23 0.5 
MID RANGE GAS 281.00 288.00 7.0 1.4 
HIGH RANGE GAS 461.00 459.00 -2.0 -0.4 

m y z e r  Initial Initial F d  F d  ObDaVd 
GJiiratlon Spurn SyatemBiaa Sptun SptcmBias SptsmDriA 
Rapoats Raponu (%ofspan) Reapoats f%ofs~an) f%ofs~an) 

ZERO GAS 0.4 0.90 0.1 0.40 0.0 -0.1 
LOWRANGEGAS 93.00 95.80 0.6 9 u O  -0.1 -0.7 
MIDRANGEGAS I HIGH RANGE GAS 
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W ' ~ ' ~ - S ~ D - ~ ~ - ' ~ ' I - 0 2 3 ,  Revision 0 
COANALYZERrIlIFI'CO~.ECl'IONCALCULAnON 

SAMPLING I!UN: HEPA. IiXIIAUsT, Run #4 
TEST DATE.: irmm 

Calibration 
ANALYZER SPAN: Error gl F%7 Difference (PPM) 
AVERAGE PPM = 
ZERO GAS 0.4 0.1 
LOW RANGE GAS ~1.70 9330 2 6  0.5 
MID RANGE GAS 281*10 0.0 0.0 

4tBlM) 470.00 9.0 1.8 HIGH RANGE GAS 

spo (% of span) 

- 
I nitia I Initial Final Final Obscrvcd 

Calibration System System Bias System System Bias System Drift 
1 Responsc Response (%ofspan) Response (%ofspan) (%ofspan) 

I ZERO GAS 0.4 0.40 0.0 0.40 0.0 0.0 
LOW RANGE GAS 9330 9030 -0.6 9030 -0.6 0.0 
MID RANGE GAS 
HIGHRANGE GAS 
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WHC-SD-WM-VI-029, Revision 0 

C 0 2  ANALYZER DRIFT CORRECTION CALCULATfON 

SAMPLING RUN: HEPA EXHAUST, Run #4 
TEST DATE: 1R0/95 

MID RANGE GAS 

Analyzer Initial Initial Final Final Observed 
Calibration System SystemBias Sptem SystemBias SystemDrift 
Response Response (% of span) Response (% of span) (% of span) 

ZERO GAS 0.1 0.06 -0.1 0.08 0.0 0.1 
MID RANGE GAS 1258 10.44 - 10.7 1050 - 10.4 03 
HIGH RANGE GAS 
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- _- 
Qimder AvaIyzer Calibration 
Value U b r a u o n  DdTumcx 

__ (PPW 
0.0 

4420 459.0 17.0 1.7 
857.0 857.0 0.0 0.0 

-Y- r  Initial Initial F d  F d  0b.Srved 
Calibration Syrtem SystcmBk Syltcm SystcmBiea SyrtcmDrifI 
Respome R a p m e  (%ofspan) Ruporve (%ofspan) (%ofrpan) 

ZERO GAS 4.0 4.00 0.0 m.OO 1.6 1.6 
MID RANGE GAS 459.00 439.00 -2.0 464.m 0.5 2.5 
HIGH RANGE GAS 

NOx ANALYZER DRET CORRECTION CALCUIATION 

SAMPLING RUN HEPA EXHAUST. Run #2 
TEST DATE: 1/19/95 

calibration Difference 

RANGE GAS 

-Y-r  htial  ht la l  Final Final Obscrved 
Calibratmn Syrtcm SyatMBias Syrtcm SyltcmBlaJ SyrkmDrifI 
RupoMc Raponsc (76 of span) Rap0us.e (% of span) (% of span) 

ZERO GAS 4.0 46.00 4.2 175.00 17.1 12.9 
MID RANGE GAS 459.00 479.m 2.0 597.m 13.8 11.8 
HIGH RANGE GAS 

NOx ANALYZER DRET CORRECnON W C U I A T I O N  

SAMPLING RUN HEPA EXHAUST, Run #3 
TEST DATE: 1/19/95 

_..... 0 Value Calibration Diffcrmcc Error 
'ERAGE 70 = 595.0 (PPW Rupollse (PPM) (% of span) 
RO GAS 0.0 4.0 4.0 0.4 

MID RANGE GAS 442.0 459.0 17.0 1.7 
HIGH RANGE GAS 857.0 857.0 0.0 0.0 

-Y- r  Initial Initial Final Final ObscNed 
Calibration System SyrtcmBias System SystemBk SystemDrift 
Ruponw Ru~onse (%ofspan) Ruponw (%ofroan) (%ofspan) 

ZERO GAS 4.0 175.m 17.1 54.00 5.0 -121 
MID RANGE GAS 459.0 597.03 13.8 489.00 3.0 - 10.8 
HIGH RANGE GAS 

L c p a s =  495.6 
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WHC-SD-WM-VI-029, Revision 0 

NOxANALYZER D R m  CORRECTION CALCULATION 

SAMPLING RUN: HEPA EXHAUST, Run #4 
TEST DATE: 1ROP5 

MID RANGE GAS 

Observed Analyzer Initial Initial Final Final 
Calioration System SystemBias Sptem SptemBias SptemDrin 
Respome Respome (% of span) Respome (% of span) (% of span) 

ZERO GAS 8.0 17.a) 0 9  6.W -0.2 -1.1 
MID RANGE GAS 460.00 451.00 -0.9 450.00 -1.0 -0.1 
HIGH RANGE GAS 

c-10 



WHC-SD-WhI-VI-029, Revision '? 
SO2 ANALYZER DRIm CORRECTION CALCULAT[ 3 N  

SAMPLING RUN: HEPA EXHAUSr, Run X1 
TEST DAD? 1/19/95 

Cylinder Analyzer 
Value Calibration Diffaencc 

Ansly= Iniual Inioal Final Final 0-d 
Calibration System System Bias System System Bias System Drift 
Response Response (%of span) Response (% of span) (% of span) 

ZERO GAS 26 -0.10 - 1.4 -200 -23  -1.0 
MID RANGE GAS 86.10 67.40 -9.3 75.00 -5.5 3.8 
HIGH RANGE GAS 

SOZANALYZER D R I m  CORRECTION CALCULAXON 

SAMPLING RUN: HEPA EXHAUST, Run #Z 
TEST DATE: 1/19/95 

Value Calibration Diffaence 

MID RANGE GAS 

Analyzn Initial Initial Final Final ObSCmCI 
Calibration System System Bias System System Bias System Drift 
Response Response (%of span) Response (% of span) (%of span) 

ZERO GAS 26 -200 -23 -200 -23 0.0 
MID RANGE GAS 86.10 75.00 -5.5 75.00 -5.5 0.0 
HIGH RANGE GAS 

SO2 ANALYZER D R I m  CORRECTION CALCULAXON 

SAMPLING RUN: HEPA EXHAUn, Run #3 
TEST DA'IE: 1/19/95 

Cylinder Analyzer Calibration 

AVERAGE PPM - 0.00 (PPM) Response (96) (5% of w a n )  
ZERO GAS 0.00 030 0.3 0.2 
MID RANGE GAS 

A N A L r n S P A N :  200.00 Value Calibration Diffaence Error 

88.50 0.8 I 
[HIGH RANGE GAS 159.30 160.60 1.3 0.7 I 

AnalYZu Initial Initial Final Final Obscmd 
Calibration System System Bias System System Bias System Drift 
Response Response f% of span) Response (%of span) f% of soan) 

ZERO GAS 0.3 280 1.3 1.20 0.5 -0.8 
MID RANGE GAS 8850 14130 26.4 143.00 273 0.8 
HIGH RANGE GAS 

I Cpas= - 1.2 
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WHC-SD-WM-V 7-02.?, Rev-sion > 

- 
25M 

AVERAGE % = 19.82 
ANAL.YZERSPAN: 

0 2  ANALYZER DRIFT C0RRE:CTIOhI CALlCUI.4TION 

Cylmder h a l y m  Calibration 

(%) Respnsc 1% %ofs an 
Value Cnlibrauon Difference 

SAMPLING RUN: POST E I E M I ~ E R ,  Run iL4 
TEST DATE: 1120P5 
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WHC-SD-WM-VT-029, Revision 0 

ANALYZERSPAN: soD.00 
AVER4GE PPM = 174.0 

CO ANALYZER DRIFTCORRECTION CALCULATION 
SAMPLING RUN: POST DEMISTER, Run #1 

TEST DAIE: 1/19/95 

Cylinder Analyza CBllkTEtion 
Value Calibration D i f f ~ c n ~ ~  Error 
(PPM) Response (PPM) (46 of span) 

Cylinder Amhym Calibration 

AVERAGEPPM P 233.6 (PPM) Response (PPM) (9% of span) 
ZERO GAS 0.00 0.40 0.4 0.1 
LOW RANGE GAS 90.70 9 3 m  2 3  0.5 
MID RANGE GAS mim 288.00 7.0 1.4 
HIGH RANGE GAS 461m 459.00 -20 -0.4 

AFIALYZERSPAN: 4oQ00 Value Calibration DiffKCnCC 

-Y= Inrtlal IDltlal Final Final 0-d 
Calibration System System Bias System System Bias System Dnft 
Rcswnsc Resranse I% of span) Rcsponsc (96 of span) ( 5 %  of span) 

ZERO GAS 0.4 0.40 0.0 0.30 -0.0 -0.0 
LOW RANGE GAS 9 3 m  90.70 -0.5 9520 0.4 0.9 
MID RANGE GAS 
HIGH RANGE GAS 

[ CeaG 228.5 
- 

CO ANALYZER DRIFTCORRECTION CALCULATION 
SAMPLING RUN POST DEMIYIER, Run #2 

TEST DATE: l/l9/95 

Cylinder Analyzer Calibration 
ANALYZERSPAN: 500.00 ValW Calibration DiffKCUCC Error 
AVERAGJ3 PPM = 218.4 (PPM) Response (PPM) (96 Of span) 
ZERO GAS 0.M) 0.40 0.4 0.1 
LOW RANGE GAS 90.70 9 3 m  2 3  0.5 
MID RANGE GAS mim 281100 7.0 1.4 
HIGH RANGE GAS 461m 459.00 -20 -0.4 

Analym Initial Initial Final Final 0-d 
Calibration System System Bias System System Bias System Drift 
Response Rcs~onse  ( 5 %  of span) Response ( 5 %  of span) (k of s p n )  

ZERO GAS 0.4 0.30 -0.0 0.90 0.1 0.1 
LOW RANGE GAS 9 3 m  93.70 0.1 9580 0.6 0.4 
MID RANGE GAS 
HIGHRANGE GAS 

Analym Initial Initial Final Final 0-d 
Calibration System System Bias System System Bias System Drift 
Response Ruponse ( 5 %  of span) Response (96 of span) (k of span) 

ZERO GAS 0.4 0.90 0.1 0.40 0.0 -0.1 
LOW RANGE GAS 93.00 9580 0.6 9250 -0.1 -0.7 
MID RANGE GAS 
HIGHRANGE GAS 
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WHC-SD-WM-VI-029, Revision 0 
CO ANALYZER DRIET CORRECTION CALCULATION 

SAMPLING RUN: POST DEMISI'ER, Run X4 
TEST DATE: 1ROE5 

ANALYZERSPAN: 5ooM) 
AVERAGEFTM= 1779 

Cyliader Analyzer Calibratron 
Value Calibration Ditference Error 
(PPM) Response (PPM) (% of span) 

C-15 



_._ - -. __ __ ._. .- - 
c\rllndc:r , w y m  v[ ANALYZERSPM llalu;,,m Cilibrati;.m5 Diffaen;..! 

3.04 (%)  l?csp,nsC l.%J*- 46 Of s n 

MID RANGE GAS ll.05 11.09 0.0 
HIGH RANGE GAS 17.09 17.00 -0.1 -0.5 

m m  IOlUal  ItlltZ Final Final 0-d 
Calibration System System Bias System Syltcm Bias System Drift 
Rcaronsc Reuponw (%of smn) Resanse f% of scan) 1% of scan) 

ZERO GAS 0.1 0.06 0.0 0.06 0.0 0.0 
MID RANGE GAS 11.09 1063 - 2 3  10.15 -4.1 - 2 4  
HIGH RANGE GAS 

I ANALYZER SPAN. u ) M )  

COZANALYZER DRlCT CORRECTION CALCULATION 

Cylinder Anarym Calibration 
Value Calibration Difference Enor 

SAMPLING RUN: P O n  DEMISTER, Run WZ 
En DATE 1/19/95 

AVERAGE 96 = 960 I (%) Rcswnsc 1%) (96 of smn) 
ZERO GAS 0.00 0.04 0.0 0.2 
MID RANGE GAS 11.05 11.02 -0.0 -0.1 
HIGHRANGE GAS 17.09 1699 -0.1 -0.5 

m= Initial Initial Final Final 0-d 
Calibration System SyUcm Bias System System Bias System Drift 
Response Response (%of s p n )  Ruponw f%ofsgan) (%ofspa)  

ZERO GAS 0.0 0.06 ai 0.10 0.3 0.2 
MID RANGE GAS 11.0 1082 - 1.0 11.05 0.1 1.2 
HIGH RANGE GAS 

COZANALYZER DRIm CORRECnON C A L C U l T O N  

SAMPLING RUN: POST DEMISIER, Run #3 
TEST DA'E  1/19/95 

Cylinder Adym 
Value Calibration Diffacncc 

MID RANGE GAS 11.05 11.02 -0.0 -0.1 
HIGHRANGE GAS 17.09 1699 -0.1 -0.5 

m= Initial Initial Final Final 0-d 
Calibration System S e e m  Bias S F c m  Syuem Bias System Drift 
R ~ p o w  Responsc (%ofspan) Rcsponw (%ofspan) (%ofspan) 

ZERO GAS 0.0 0.10 0.3 0.10 0.3 0.0 
MID RANGE GAS iim 11.05 0.1 1090 -0.6 4.8 
HIGHRANGE GAS 
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WHC-SD-WM-VT-029, Revision 9 
COZANALYZER DRIm CORRECXICIN CALCULAllOl4 

- 
ANALYZER SPAN: u ) M )  
AVERAGE%= 252 

Cylinder Analyzcr Calibration 
Value Calibration Difference Error 
(5%) Response (96) (96 of span) 

C-17 

ZERO GAS 0.00 0.06 0.1 0.3 
MID RANGE GAS 11.05 11.02 -0.0 -0.1 

.HIGHRANGE GAS 17.09 17.15 0.1 0.3 



WHC-SD-WM-VI-029, Revision 0 

I ANALYZER SPAN: 1OGU.00 

NOx ANALYZER DRIFT CORRECTION CALCULATION 

Error 
Cylinder Analyzer 
Value Calibration Difference 

SAMPLING RUN POST DEMIS'ER, Run #I 
TESTDATE: 1/19/95 

ANALYZERSPAN: 1OOO.03 
AVERAGE % = 3748.2 

Cylinder Analyzer Caliiration 
Value Caliiration Difference Error 
(PPM) Respome (PPM) (% of span) 

AVERAGE % = 2116.0 I (PPM) Response (PPM) (% of span) 
ZERO GAS 0.0 4.0 4.0 0.4 

ZERO GAS 0.0 4.0 4.0 0.4 
MID RANGE GAS 442.0 459.0 17.0 1.7 
HIGH RANGE GAS 857.0 857.0 0.0 0.0. 

MID RANGE GAS 442.0 459.0 17.0 1.7 
HIGH RANGE GAS 857.0 857.0 0.0 0.0 

Analyzer Initial Initial Final Final Observed 
Calibration System System Bias System System Bias System Drift 
Response ResDonse (% of span) Response f% of suan) (% 

ZERO GAS 4.0 4.00 0.0 20.00 1.6 
MID RANGE GAS 459.00 439m -2.0 464m 0.5 
HIGH RANGE GAS 

ANALYZER SPAN: 1OGU.00 
AVERAGE % = 2128.0 

NOx ANALYZER DRIFT CORRECTION CALCULATION 

Cyhder Analyzer Calibration 
Value Calibration DIBerencc Error 
(PPM) Response (PPM) (% of span) 

Analyzer Initial Initial Final Final Observed 
Calibration System System Bias System System Bias System Drih 
Response Response (% of span) Respome (% of span) 

ZERO GAS 4.0 46.00 4.2 17503 17.1 
MID RANGE GAS 459.0 479.00 2.0 597.00 13.8 11.8 
HIGH RANGE GAS 

L Cgas= 3761.1 b 
NOx ANALYZER DRIFT CORRECTION CALCULATION 

SAMPLING RUN: POST DEMISER, Run #3 
TEST DATE. 1/19/95 





WHC-SD-WM-VI-029, Revision 0 

ANALYZER SPAN. 200.00 
AVERAGE PPM = 56x00 

SOZANALYZER DRIFT CORRECTION CALCULATlON 

Cylinder Analyzer Calibration 
Value Calibration Difference Error 
(PPM) Response (%) (%Of span) 

SAMPLING RUN: POST DEMISTER, Run X1 
TEST DAIE: 1/19/95 

ANUYZER SPAN: 2IXI.00 
AVERAOE PPM = 179.00 

Cylinder Analyzer Calibration 
Value Calibration Difference Error 
(PPM) Response (46) (%of span) 

-Ym Initial Initial Final Final ObBpKd 
Calibration System System Bias System System Bias System Drift 
Response Rcsponsc f% of span) Response f %  of soan) f %  of soan) 

ZERO GAS 26 -0.10 - 1.4 -200 -23 -1.0 
MID RANGE GAS 86.10 67.40 -9.3 75.00 -5.5 3.8 
HIGH RANGE GAS 

- 
SOZANALYZER DRIFTCORRECTION CALCULATION 

ANALYZER SPAN: 2IXI.00 
AVERAGE PPM = O M  

SAMPLING RUN: POSTDEMISTER. Run X2 
TEST DATE: 1/19195 

Cylinder Analyzer Calibration 
Value Calibration Difference E m r  
(PPM) Response (%) (96 of span) 

Analyzer Iniual Iniual Final Final Obscrvcd 
Calibration System System Bias System System Bias System Dnft 
Response Response (76 of span) Response (%of span) (76 of span) ~ 

ZERO GAS 19 6.20 1.1 5.90 1.0 -0.1 
MID RANGE GAS 8930 84.60 - 2 4  9150 1.1 3.5 
HIGH RANGE GAS 

Calibration System System Bias System System Bias System Drift 
Response Response (% of span) Response (96 of span) [% of span) 

ZERO GAS 2 6  -200 -23  -200 -23 0.0 
MID RANGE GAS 86.10 75.00 -5.5 75.00 -5.5 0.0 I HIGH RANGE GAS _I 

L Cpas= 204.0 

SO2 ANALYZER DRIm CORRECTION CALCULATlON 

SAMPLING RUN: POST DEMISTER, Run #3 
TEST DATE: 1/19195 

c-20  



,-- .~-. -__ 
3ylircci An;i,y/cr Calibration 

Error 
(%) Iiesponse - 

0.00 0.03 
MID RANGE GAS 11.51 1l.til 0.1 0.4 

__ 17.72 17.67 -0.0 -0.2 HIGH RANGE GAS ~ ___ 
Analyzer Initial Initial Final Final Observed 

Cabration System System Bias 
Response Response (% of span) 

ZERO GAS 0.0 0.61 2 3  

HIGH RANGE GAS 
MID RANGE GAS 11.6 11.77 0.6 11.66 -0.4 

L Cess= 18.85 

/ANALYZER SPAN: 25.00 

0 2  ANALYZER DRIFT CORRECTION CALCULATION 

SAMPLING RUN: MELTER EXHAUST, Run #2 
TEST DATE: 1/19/95 

Value Calibration Differcncc Error ! Cylinder Analyzer 

ANALYZER SPAN. 25.00 
AVERAGE % = 1932 

AVERAGE % = 18.79 I (%) Response (%) (% of span) 
ZERO GAS 0.00 0.02 0.0 0.1 

Cylinder Analyzer Calibration 
Value Calibration Difference Error 
(%) Response (%) (% of span) 

1158 0.1 0.3 I 1151 MID RANGE GAS 
HIGH RANGE GAS 17.72 17.73 0.0 0.0 

I Analyzer Initial Initial Final Final 0'- I Calibbration System SystemBias System SystemBias SystemDrift I 
I Response Response (%ofspan) Response (%ofspan) ( 

1 ZERO GAS 0.0 0.80 3.1 -3.16 -12.7 -. - ~~ 

I MID RANGE GAS 1158 1158 0.0 8.40 - 12.7 -12.7 I 
I HIGH RANGE GAS 2 

0 2  ANALYZER DRIFT CORRECTION CALCULATION 

SAMPLING RUN: MELTER EXHAUST, Run #3 
TESTDATE: 1/19/95 



‘r’v’T-TC-S.D-’tVM-Vl-O29, Revision 0 

0 2  ANALYZJ331 DRIFT CORRECI‘ION CALCULATION 

SAMPLING RUP? MELTEX EXHAUST, Run #4 
EST DATE: 1ROi95 

AVEWGE % = Res rise %ofs an 
ZERO GAS 
MID RANGE GAS 1151 lis0 03 12 
HIGH RANGE GAS 17.72 17.n 0.1 0 2  

d l y z e r  Initial Initlai Final Final 
Calbrstion System SystemBias System SystemBias SystemDrift 
Response Response (%of span) Response (% of span) c% of s an 

ZERO GAS 03 0.68 1.4 057 1.0 
MID RANGE GAS 11.8 11.70 -0.4 1155 -1.0 
HIGH RANGE GAS 

c-22 



Calibration I 
ANALYZERSPAN. 500.01 
AVERAGE PPM - 
ZERO GAS OW 0.40 

ANALYZER SPAN: M0.00 
AVERAGE PPM = 157.4 

LOW RANGE GAS 90 70 
MID RANGE GAS 281 00 
HIGH RANGE GAS 461*10 A59.00 -20 -0.4 ____ 

1 Dltlal Initlal Final Final Obaavcd , ZERO GAS 0.0 0.30 -0.0 -0.0 
LOW RANGE GAS 93.00 90.70 -0 5 9520 0.4 0.9 
MID RANGE GAS 
HIGH RANGE GAS 

System Bias System System Bias System Drift 
Re nsc Response f%ofspan) Remnse f%ofsDan) (%ofsoan) 

[ Cpas= 413.8 

Cylinder Analyzer Calrbration 
Value Calibration Difference Error 
(PPM) Respo use (PPM) (%of swn)  

CO ANALYZER DRIFT CORRECTION CALCULATION 
SAMPLING RUN: MELTER EXHAUST, Run #2 

TEST DATE: 1119195 

Analyra Initial Initial Final Final 
Calibration System System Bias System System Bias System Drift I Responsc Re-sponw (%ofspan) R&nw (%Ofspan) (%ofspan) 

1 ZERO GAS 0.4 0.30 -0.0 0.90 0.1 0,. 1 
LOW RANGE GAS 
MID RANGE GAS 
HIGH RANGE GAS 

93.00 93.70 0.1 9580 0.6 

CO ANALYZER D R P T  CORRECTION CALCULATION 
SAMPLING RUN: MELTER EXHAUST, Run #3 

TEST DAIE: 1/19/95 

Cylinder Analyzer 
Value Calibration Difference 

MID RANGE GAS 

AOalym IniIml Iniual Final Final 0-d 
Calibrstion System System Bias System System Bias System Drift 

ZERO GAS 0.4 0.90 0.1 0.40 0.0 -0.1 
LOW RANGE GAS 93130 9580 0.6 9230 -0.1 -0.7 
MID RANGE GAS 
HIGHRANGE GAS 

Renronac Rcmnsc (46 of noan) Remnac 1% of soan) (96 of nmnl 
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COANALyIE3 DRIFT ::3RKECI1'ON CALCULATION 
SAMPLING ?LLRI: h4ELTE:lIEXHkUST.Run Y4 

E S T  DATE: 1R0,95 

-ZERO GAS 0.4 0.40 0.0 0.40 0.0 0.0 
LOW RANGE GAS 9330 9030 -0.6 9030 -0.6 0.0 
MID RANGE GAS 
HIGH RANGE GAS 
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\I;JHC-SD-W-V'-0:9, Revision (J 

NOxANALYZXR D K m  CDRiElCIlON CALCULATION 

SAMPLING RUN: MFLTIX EXHAUST, Run X4 
TESTDATE? 1ROE?5 

Analyzer Calibration 
Calibration Difference 
Response (i-1 %ofs an 

8.0 
460.0 18.0 
863.0 6.0 0.6 

h l y z e r  Initial Initial Final 
Calibmtion System SystemBias System SystemBias SptemDrift 

1 Response Response (%ofspan) Response (%ofspan) ( 
IZEROGAS 8.0 17130 0.9 6.00 -0.2 
E D  RANGE GAS 460D 451.00 -0.9 450W 
HIGH RANGE GAS 
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~ Y z . F x s P A N :  200.00 
AVERAGE PPM = 66m 

SOZANALYZER DRIFT CORRECTI'3N CALCULAllON 

SAMPLINGRUN: MELTERFXCV\lJST,Run X1 
TEST DA'IE: 1/19/55 

Cylinder Analyzcr Calibration 
Value Calibration Difference Error 
(PPM) Responx (96) (96 of span) 

Calibration 
ANALYZER SPAN. Error 

/%of span) 
( E ? ! $ n  

Difference 
AVERAGE PPM = (46) 
ZERO GAS 260 2 6  1.3 
MID RANGE GAS 8680 96.10 -0.7 -0.4 
HIGH RANGE GAS i63.m !63.m 0.0 0.0 

m+Cr Inlual Initial Final Final Obscrvcd 
Calibation System System Bias System System Bias System Dnft 
Reawnse Remoose (7% of span) Reswnsc 1% of sum) (56 of swn) 

ZERO GAS 2 6  -0.10 - 1.4 -200 -23  - 1.0 
MID RANGE GAS 86.10 67.40 -9.3 75.00 -5.5 3.8 
HIGHRANGE GAS 

SO2 ANALYZER D R I R  CORRECTION C A L C U l l O N  

AnalYm Initial Initial Final Final 
Calibration Syuem System Bias System System Bias System Drift 

I Response Response (%ofspan) Response (%ofspan) (%ofspan) 
I ZERO GAS 2 6  -200 - 2 3  -200 -23  0.0 
MID RANGE GAS 86.10 75.00 -5.5 7 5 m  -5.5 
HIGHRANGE GAS 

~ ~~ 

S02ANALYZER D R I R  CORRECTION CALCULAlION 

SAMPLING RUN. MELTER EXHAUST, Run #3 
TEST DA'IE: 1/19/95 

MID RANGE GAS 

Iniual Iniual Final Final O W d  
Calibration System System Bias System System Bias System Drift 
Reswnw Response /% of span) Response /% of span) /% of span) ~ 

ZERO GAS 0.3 280 1.3 280 1.3 0.0 
MID RANGE GAS 8850 85.00 - 1.8 82.70 - 2 9  -1.2 
HIGH RANGE GAS 

- 
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RANT 

CAM u 
CAM U 
CAM u 
CAM u 
CATU U 
CAM u 
CATH U 
CAM U 
CATH U 
CAW U 
CAW U 
CAM u 

SAMRE 
SAMRE V U W E  RINSE 

(GRAMS) (U) W1 
SAMRENUMBER waow CORR VOLUME 

ACETONE BLANK 0 0 0  75 
FlaD B M  
HN03 RNSE 100 

HEPA-MMT-FHA- oi 181 20 5 75 
HEPA-MMT- FHA-02 1 5 4  196 75 
UEPA-MMT-FHA-m 37 3 47 5 75 
METER-MMT-02 
MELTEI- MMT- m 
MELTER-MMT-Ob 
MaTER-MMT-FHN-C2 
MELTER-MMT-FHN-03 
MELTEI- MMT- FHN- 04 

TOTN BEAKER 
VOLUME # 

(W 
750 25 

VITREOIE STATE LAB 
CATHUlC UNNEASITY 

100.0 
95 5 
94. 6 

122.5 

26 

28 
21 

BEAKER E W E R  
TARE FINAL DIFF. 

(GRAMS) (GRAMS] (GRAMS) 
101 0896 101 0898 0.0000 

1080194 tM0494 00000 
la24046 1024051 00005 
104 7385 1047421 00036 

FILTER. 
FILTER 
TARE 

(GtlAMS) 

FILTER 
FINAL 

(GRAMS) 

MOWS5 
MOO8195 
MOOlIS5 
MOO7195 
MOWS5 
M009/95 
MOWS5 
MOlW5 
M012ler 
MOllPl 
MOWS2 

70.2493 

77.0614 

723948 
71.6160 
69.1244 

61.9581 
67.1730 

mime 
14.0537 

17 .59~1 

65omi 

7 a 2 s 1  

rr.0470 
BElTBO 

74.06l7 
723962 
725402 
69.6e54 

621443 
67.2510 
65 0 8 2  

1a2855 

DIFF. 
(GRAMS) 

. -- - - - - 
-0.0136 
0.0003 

-0.0144 
-0 om0 
-0.wOe 

0.9242 
0.7410 
0.8988 
0.1852 

0.0231 
o . o m  

E L M  T O T N G U  
ACETONE 
(GRAMS) (GRAMS) - - - - - - - - - - - - 

0.0000 -0.0136 
-0,0016 -0.0013 
-0.0015 -0.0159 
-0.0015 -0,0055 

0,0000 0.9242 

0.0000 0.6968 
0.0000 0.1852 ? 
0.0000 0.0789 3 
0.0000 0.0231 

-0.0019 -00025 

4 
E 
F 
W " 

0 
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Calholic Univerily VSL - 1000 Kg Meker Metals Sampling 

MELTER-MMT-02 MELTER-MMT-03 MELTER-MMT-M 
Date 1/19/95 111 9/95 lR0195 
l ime  17125 21:lO 9:50 
Moisture (%) 10.10 21.7 17.1 
Slack Temp (F) 752 752 752 
lsokinetic ( O h )  

Metals Emission Rale(grams/hr) 
N0 K Sr B Mo Cr cs 

Run 2 13.82 4.86 0.09 5.49 0.34 0.37 5.83 
Run 3 8.42 -0.12 0.07 4.09 0.30 0.32 4.63 
Run 4 9.16 -0.15 0.05 3.27 0.34 0.36 6.20 
Avg 10.47 1.53 0.07 4.28 0.33 0.35 5.55 

Metals Emission Rate (Ibslhr) 
Na K Sr B Mo Cr cs _. 

Run 2 3.05E-02 1.07E-02 1.93E-04 1.21 E-02 7.52E-04 8.26E-04 1.29E-02 
Run 3 1 ME-02  -2.54E-04 1.60E-04 9.03E-03 6.54E-04 7.05E-04 1.02E-02 
Run 4 2.02E-02 -3.24E-04 1.21 E-04 7.21 E-03 7.60E-04 7.85E-04 1.37E-02 
Avg 2.3E-02 3.4E-03 1 BE-04 9.4E-03 7.2E-04 7.7E-04 1.2E-02 

Metals Concentration Dry(ugldsc0 
Na K Sr B Mo Cr Cs 

Run 2 2326.29 818.55 14.74 923.81 57.43 63.05 981.73 
Run 3 1418.30 -19.39 12.20 689.28 49.96 53.84 779.33 
Run 4 1542.16 -24.71 9.21 550.38 58.06 59.94 1044.38 
Avg 1762.25 258.15 12.05 721.16 55.15 58.95 935.15 

NOTE: All results are shown without blank correction 
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PARTICULATE MATTER WORKSHEETS 
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WHC-SD-WM-VI-029, Revision 0 

NO. OF TEST RUNS: 4 
PLANT: VSL 

SAMPLING LOCATION: Melter Exhaust ******** OPERATIONAL CONDITIONS: 
RUN NO. : 1 2 3 4 

DATE : 1-19-95 1-19-95 1-19-95 1-20-95 
NO. OF TEST POINTS: 1 1 1 1 
SAMPLE TIME (MIN.): 80 80 80 70 

Pb (“Hg): 29.97 29.97 29.97 30.1 1 
Ps (“Hg): 29.5585294 29.41 85294 29.41 85294 29.5585294 

NOZZLE DIA (IN.): 0.361 0.361 0.361 0.361 
STACKDUCT AREA (Ft2): 0.54541539 0.54541539 0.54541539 0.54541539 

Y :  1.04 1 .w 1.04 1.04 
HEAT INPUT (MM Btu/H): *** *** *** t** 

GENERAL TEST DATA 
PAGE 2 

RUN NO. : 

F-FACTOR (dScf/MM Btu): 
cp : 

C02(%): 
02(%): 
CO(%): 
N2(%): 

11. {Alt}A after checking data for 1st run. I 
12. Check/edit data for other iuns (both I 
13. {Alt} B. {Alt}M for help. I I pages). I 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

1 

9780 
0.99 
6.9 

18.85 
0.0 

74.25 

2 

9780 
0.99 
2.5 

20.6 
0.0 

76.91 

3 

9780 
0.99 
0.6 

19.0 
0.0 

80.39 

4 

9780 
0.99 
5.0 

19.1 
0.0 

75.86 
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FIEW DATA FORM -__---_-----___ 

I INPUTDATA 

NTMETER V U U M  (CU FT) 
CONDENSATE vauM fmn 

LABANALYSIS0 

WHC-SD-WM-VI-029, Revision 0 
RUN # I 1 .  {NumLock} tosnler 1 
3 I ~ m . T u n m m  I 

1 m o M  cursor. I 
I 2. ICvIlIBeakl altw I . .. 
I - m e w .  I 

42.89 I 3.(An)M tu nen run. I 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
P 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
M) 

0.90 
0.75 
0.90 
0.80 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.85 
0.90 
0.90 
0.90 
0.90 

752 % 
752 85 
752 96 
752 97 
752 97 
752 99 
752 99 
752 99 
752 99 
752 99 
752 99 
752 99 
752 99 
752 98 
752 98 
752 98 

d H  Ts In 
0.881 752.0 

Oldel SClRT. m dP 

m 
m 
m 
m 

m 
94 
94 

€35 
85 
95 
85 
65 
m 
95 
95 
96 

Trn IFl 
ss.2 
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WHC-SD-WM-VI-029, Revision 0 
US. EPA 

RUNNO. 2 
PARTICULATE CPLCUATIONS 

PLANT: VSL 
DATE: 1-19-95 
sW. LOCATION : Mner  W s t  
OPERATING COND.: ******** 

SAM'LETIME = 80.0 min. 
BAR.PRESSURE = 29.97 In.Hg 
STK.PRESSURE = 29.42 h.Hg 
EFF. STACK AREA = 0.55 Sa.Ft. 

0.99 

20.6 % 0 2  

- - CP 
GAS ANALYSIS = 2.5 %CO2 

0.0 %CO 
76.9 % N2 

LABANALYSIS = 0.8199 grams .................................. 
\Iw(std) = 0.04707 x Vlc 

NOZPEDIA = 
NOZZLEAREA = 

0.361 in. 
0.00071 1 Sa.Ft. 

MTERORlFlCE - 0.900 ln.'H20 
MTERVOCLME = 42.634 CuFt 
MTERTMP. = 547 DEG. R 
STACKTEW. = 1212 DEG. R 
SQ.RT.6, = 0.000 In. H20 
COND.(Vlc) = 
METERY = 

2528 ml 
1.040 

hrM Btuhr *** HEATINPUT = 
F-FACTOR = 9780 d s c f m  B b  ...................................... 

= 11.899 SCf 

h ( s t d )  = 17.64xVmxYx (Pb + (dH113.6)) 
1 Crm) 

Bws = Vw(std) / (Vm(std) + Vw(std)) 

%EA =(%02 - O.S%CO) / (0.264%N2 - e602 - O.S%CO)) = 

Md =(.44x%C02)+(.32~%02)+[.28x(%N2 + %CO)] = 

Ms = (Md x (1 -BM)) + (l8.0 x BwS) 

vs = 86.49 x cP x (Sq.Rt.dP) x [Sq.Rt.Crs) 
/ (Ms x PS)] 

Q s = v s x A s x 6 0  

Qs(std)=Qs x (1 -BwS)X(528/a/CTS)) X (Ps/29.92)= 

I = Crs) x I(0.00267 x VlC) + (Vm(std) I 1  7.64)1 
x 100 I (The x R x An xvs x 60) 

= 42.946 scf 

0.217 

-74.630 

29.22 

26.79 

- - 

- - 

8.8 Wsec 

104 acVmln 

100 dscfhIln 

426.7 % - - 
~ ......................................................................... 

cs = 15.432 x grams / Vrn(std) = 0.2946 gralnsldsd 

grainslacf = cs x 17.64xPs x (1 -Bws) I CTs) = 0.0988 gralns/acf 

c=CsI7000 = 4.21E-05 lbsldscf 

EM = C x Qs(std) x 60 0.252 lbsm - - 

E = EM / (M\n Btuh)  Heat InpU method 

E = C x F x (23.9 / 20.9 - %02) F-Factor method = 

E = EM / W Btuh) Heat Inpa method = 

c-43 
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WHC-SD-WM-VI-029, Revision 0 
US. EPA 

RUNNO. 3 
PARTICULATE CALCUATlONS 

RANT: VSL 
DATE: 1-19--95 

SAW. LOCATION : Melter Ezhaust 
OPERATING COND.: ******** 

SAhrPLETiM = 80.0 rnln. 
BAR.PRESSURE = 29.97 In.Hg 
SlKPRESSURE = 29.42 In.Hg 
EFF. STACK AREA = 0.55 Sq.Ft. 

0.99 CP 
GAS ANALYSIS = 0.6 %CO2 

19.0 % 0 2  
0.0 %CO 

80.4 %N2 
LAB ANALYSIS = 0.7219 grams 

- - 

.................................. 
Vw(std) = 0.04707 x VIC 

Vm(std) = 17.64 x Vrn x Y x (Pb + (dH / 1 3.6)) 
/ (Trn) 

Bws = Vw(std) / (Vm(std) + Vw(std)) 

NOULEDIA = 
NOULEAREA = 
WTERORIFICE = 
MTERVOLLME = 
MTERTEMP. = 
S T A C K W .  = 

C0ND.nnC) = 
W T E R Y  = 
HEATINPW = 
F-FACTOR = 

sa.m.w = 

.................... 

0.361 In. 
O.MM711 Sq.Ft. 

0.881 In. H20 
42890 Cu.Ft 

556 DEG. R 
1212 DEG. R 

O.Oo0 In. H 2 0  
185.9 rnl 
1.040 

9780 dSCfAW Btu 
... hlM Btuhr .................. 

8.750 SCf 

= 42.488 Scf 

5 0.171 

%EA =(%a - O.S%CO) / (0.264%N2 - 0602 - O.S%CO)) = 8.547 

28.86 

5 27.00 

8.8 Wsec 

1 0 4  acf/rnln 

as(std)=as x (1 - B W S ) X ( S N ~ )  x (ps/r).wz)= 100 dscfhnln 

I = (Ts) x I(0.00267 X Vlc) + Nrn(std) / 17.64)l 
x 100 / (Time x Ps x An xvs x 60) - 398.6 % - ......................................................................... 

cs = 16.432 x grams / Vrn(std) 

grains/acf = cs x 17.64@s x (1 - 8 ~ s )  I (Ts) 

C = CS/7OOO 

EM = C x Qs(std) x 60 

= 

E = EM I W.4 BWT)  Heal lnpu method 

E = C x F x (20.9 / 20.9 - %02) F-Facta method = 

E = EM / (Mul Bturh) Heal Inpa m e b d  

= 0.2622 grainsldsd 

0.0931 gralnslacf 

= 3.75E-05 IbSWSCf 

- - 0.224 Ibslh- 

4.030 I b s M B t u  

= ERR I b s M B t u  
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WHC-SD-WM-VI-029, Revision 0 
U.S. EPA 

RUNNO. 4 
PARTICULATE CALCUATIONS 

RANT: VSL 
DATE: 1-19-96 
s-. LOCATION : Melter ExlEa3wm.t 
OPERATING COND.: *******" 

S A M n E T I M  = 70.0 rnh. 
BAR.PRESSURE = 30.11 h.Hg 
STK.PRESSURE = 29.56 h.Hg 
EFF. STACK AREA = 0.55 Sq.Ft. 
CP = 0.99 
GASANALYSIS = 5.0 %GO2 

19.1 % 02 
0.0 %CO 

75.9 % N2 
w-ysls = -*.=**.I grams .................................. 

Vw(std) = 0.04707 x VIc 

NOZZLEDIA = 
NOZZLEAREA = 
MTERORlFlCE = 
M3ERVOLUME = 
M3ERTEMP.  - 
S T A C X W .  = 

COND.(Vlc) = 

HEATINPUT = 
F-FACTOR = 

sa.m.ts = 

= 

.................... 

0.361 In. 
0.000711 Sq.Ft. 

0.761 In. H20 
37.401 Cu.Ft 

545 DEG. R 
1212 DEG. R 

0.OOO In. H20 
211.1 ml 
1 .wo 
9780 d s c l m  Btu 

... M Bhrlhr 

.*..e.** ......... 
9.936 SCf - - 

Mn(std) =17.64xVmxYx(Pb+ (dH113.6)) 
I Crm) 

Bws = Vw(std) / W(std) + W(std)) 

%EA =(%a - O.S%CO) / (0.264%N2 - (%02 - O.S%CO)) = 

Md =(.44~%C02)+(.32X%02)+[.28x(%N2 +%GO)] = 

Ms = (Md x (1 -Em)) + (1 8.0 x BWS) 

vs = 86.49~ CP x (Sq.Rt.dP) x [Sq.Rt.Vs) 
/MSXPS)] 

Os =VSxASX60 

Qs(std)=Qs x (1 -Bws)x(628/(Ts)) x (P5129.92)= 

I = (TS) X [(0.00267 X VIC) + Nm(Std) I 1  7.64)] 
x 100 I mime x Ps x An xvs x 60) 

= 37.966 sct 

0.207 

20.839 

29.57 

= 27.17 

- - 

8.8 Wsec 

104 acflmin 

100 dscfhnin 

423.9 % - - ......................................................................... 
cs = 15.432 x grams / Vm(std) = O.oo00 grainsldsd 

grains/act = cs x 17.64xPs x (1 -8ws) / (Ts) = O.oo00 grains/acf 

c = c s / 7 0 0 0  = O.OOE+00 Ibsldscf 

EM = C x Qs(std) x 60 5 O.Oo0 lbslh 

E = EM I (MM Btuhr) Heat InpU m e h d  

E = c x F x (20.9 m.9 - %02) F-Facta method = 

E = EM / (M Btum) Heat h p U  method 

ERR IbslhlM Btu 

O.Oo0 IbslhlMBtu 

= ERR I b s l M B t u  
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NO. OF TEST RUNS: 3 
PLANT: VSL 

SAMPLING LOCATION: HEPA Exhaust 
OPERATIONAL CONDITIONS: ******** 

RUN NO. : 1 2 
DATE : 1-19-95 1-19-95 

NO. OF TEST POINTS: 24 24 
SAMPLE TIME (MIN.): 72 94 

Pb (“Hg): 
Ps (“Hg): 

NOZZLE DIA (IN.): 
STACKDUCT AREA (Ft2): 

Y :  
HEAT INPUT (MM Btu/H): 

GENERAL TEST DATA 
PAGE 2 

AD3 

RUN NO. : 

F-FACTOR (dscf/MM Btu): 
cp : 

C02(%) : 
02(%): 
co p a )  : 
N2(%): 

3 
1-19-95 

24 
96 

29.97 29.97 29.97 
29.41 29.41 29.41 
0.371 0.31 0.31 
0.349 0.349 0.349 
0.996 0.996 0.996 *** *** *** 

11. (Alt)A after checking data for 1 st run. I 
12. Check/edit data for other runs (both I 
13. {Alt) B. (A1t)M for help. I 
I pages). I 
. . . . . . . . . . . . . . . . . . . . . . . .  

1 

9780 
0.99 
0.83 
20.7 
0.0 

78.47 

2 

9780 
0.99 
1 .o 
20.7 
0.0 

78.27 

3 

9780 
0.99 
0.6 
20.7 
0.0 

78.68 
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RUN 
1 

WHC-SD-WM-VI-029, Revision 0 

I. INPUTDATA 

NET E T E R V O W E  (CU.FT.1: 85.213 
CCNDENSATE V U L M E  (rnl): 18.4 

LPB W Y S I S  (0): 0 

11. F lED DATA 
Trn Trn 

POlM STKK TEMP ln!al Duflet Sam 
NO. d e h P  d&H IF) (0 (5 dP _ _ _ _ _  _ _ _ _ _ _ _  ____--- --__--- ------- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
x )  
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
a 
sa 
59 
60 

0.17 
0.P 
0.23 
0.25 
0.23 
0.23 
0.2 

0.17 
0.17 
0.14 
0.2 
0.2 

0.31 
0.25 
0.24 
0.22 
0.18 
0.2 

0.18 
0.18 
0.19 
0.19 
0.16 
0.23 

4.15 
4.90 
4.90 
4.90 
4.90 

4.90 
4.15 
4.15 
3.40 
4.90 
4.90 
5.w 
5.00 
5.00 
5.00 
4.20 
4.90 
4.20 
4.20 
4.60 
4.60 
3.90 
5.00 

4.90 

106 

106 
106 
108 
1 07 
109 
107 
108 
109 
109 

106 
105 
105 
105 
107 
107 
105 
106 
107 
108 
105 
106 

io8 

i w  

d H  TS C? 
4.610 106.8 

58 
72 
71 
71 
71 
71 
72 
74 
75 
76 
79 
78 
79 
60 
79 
78 
n 
79 78 

79 
60 
60 
60 
81 

Tm C? 
71.8 

C- 

58 
59 
60 
62 
63 
63 
65 
€6 
67 
67 
68 
69 
70 
70 
71 
71 
72 
72 
72 
72 
72 
72 
73 
73 

sqrl dP 

-48 

0.412 
0.469 
0.480 
0.500 
0.480 
0.480 
0.447 
0.412 
0.412 
0.374 
0.447 
0.447 
0.557 
0.500 
0.493 
0.469 
0.424 
0.447 
0.424 
0.424 
0.436 
0.436 
0.400 
0.480 
0.000 
0 . m  
0 . m  
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.w0 
0 . m  
0 . m  
0.000 
0 . m  
0 . m  
0.m 
0.m 
0.w0 
0.m 
0.000 
0.m 
0.000 
0.m 
0.m 
0.m 
0.m 
0.m 
0.m 
0 . m  
0.000 
0 .m 
0.000 
0.0w 
0.0w 
0.000 
0 . m  

0.4552 





FIELD DATA FORM _ _ _ _ _ _ - _ _ - - - _ _ -  
I INPUTDATA 

K T M E l E R  V C L U M  (CU FT 1 
CONDENSE VUUNE (m0 

LAB ANALYSIS (a) 

WHC-SD-WM-VI-029, Revision 0 

11. F l a D  DATA 
Tm 

miwr STACKTEMP. lnlel 
NO. Oela P OelaH 0 m 

1 
2 
3 
4 
5 
6 
7 
6 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

0.19 
0.17 
0.19 
0.19 
0.19 
0.18 
0.17 
0.18 
0.18 
0.16 
0.17 
0.17 
0.3 
0.3 

0.24 
0.29 
0.29 
0.28 
0.2 

0.P 
0.24 
0.25 
0.23 
0.23 

2.30 
2.10 
2.30 
2.30 
2.30 
2.20 
2.10 
2.20 
2.20 
1.95 
2.10 
2.10 
3.60 
3.w 
2.90 
3.50 
3.50 
3.10 
2.45 
2.70 
290 
3.w 
2.80 
2.80 

d H  
2.625 

108 
108 
108 
108 

110 
111 
110 
120 

109 
108 
107 
1 07 
107 
107 
107 
107 
107 
107 
104 
106 
108 
108 

ice 

ice 

83 
85 
85 
86 
85 
86 
86 
85 
86 
86 
85 
85 
80 
86 
as 
86 
86 
85 
85 
85 
86 
86 
85 
86 

74 
74 
75 
75 
75 
76 
76 
76 
76 

77 
76 
76 
76 
77 

77 
77 
77 
77 
77 
77 
77 

77 

77 

77 

sq.rl dP 

C-50 

0.436 

0.436 
0.436 
0.436 
0.424 
0.412 
0.424 
0.424 
0.- 
0.412 
0.412 
0.548 
0.548 
0.490 
0.539 
0.539 
0.510 
0.447 
0.469 
0.490 
0.m 
0.480 
0.480 
0.m 
0.000 
0.m 
0.m 
0.000 
0.w0 
0.m 
0.000 
0 . m  
0 . m  
0.m 
0.0w 
0.w0 
0.003 
0.m 
0.m 
0.m 
0 . m  
0.000 
0.0m 
0.000 
0.w0 
0 . m  
0.m 
0.000 
0.w0 
0.m 
0.000 
0.000 
0.m 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.463 

0.412 



WHC-SD-WM-VI-029, Revision 0 

US. EPA 

RUNNO. 1 
PARTICULATE CALCULATIONS 

PLANT: VSL 
DATE: 1-19-96 

S A W .  LOCATION : HEPA Ej6laust 
OPERATING COND.: *******1 

SAWLETIM = 
BAR. PRESSURE = 
STK. PRESSURE = 
EFF. STACK AREA = 
CP 
GAS ANALYSIS = 

= 

LABANALYSIS = .................. 

72.0 rnin. 
29.97 In.Hg 

0.35 Sq.Ft. 
0.99 

0.8 % CO2 
20.7 %02 

0.0 % co 
78.5 % N2 

grams 

29.41 h.Hg 

................ 

I NOZZLEDIA = 
I NOZZLEAREA = 
I MTERORIFICE = 
I M Z E R V O L W  = 

I STACKTEM'. = 
1MTERTm.P. = 

I SQ.RT.6  = 
I COND.(Vlc) = 
I W l E R Y  = 
I HEATINPW = 
1 F-FACTOR = ........... * ......... 

0.371 In. 
0.000751 Sq.Ft. 

4.610 In. H20 
85.213 CuFt 

532 DEG. R 
567 DEG. R 

0.452 In. H20 
18.4 rnl 

0.996 

9780 dscfhR4 Btu 
... Wt4 Btuhr .................. 

W(std) = 0.04707 X VlC 

Vm(std) = 17.64 x Vm x Y x (Pb + (dH I 1  3.6)) 
I inn) 

Bws = Vw(std) I (Vm(std) + VWtd)) 

%EA =(%a - O.S%CO) / (0.264%N2 - eb02 - O.S%CO)) = 

Md =(.44x%C02)+(.32~%02)+(.28X(%N2 + %CO)] 

ME = (Md X (1 - B M ) )  + 0 8.OX BWS) 

vs = 8 6 . 4 9 ~  CP x (Sq.Rt.dP) x [Sq.Rt.cTS) 
I M S X P S ) l  

Qs = v s x A s x 6 0  

Qs(std)=Qs x (1 -BWS)X(S28/TTS)) X (PS/29.02)= 

I = ms) x 1(O.W267XVIC) + Nrn(std) /17.64)1 

0.865 SCf - - 

= 85.332 SCf 

= 0.010 

1287.313 

28.96 

= 28.85 

- 31.3 Wsec 

= 655 acvrnln 

593 dscfhnln 

x io0 I 6lme X R  x ~n x v s  x 60) - - 92.9 % ......................................................................... 
cs = 16.432 x grams / Vm(std) = 0 . W  gralnsldsd 

grans/acf = cs x 17.646s x (1 -Bws) / (Ts) = O.oo00 gralns/acf 

C = Cs/7OOO = O.OOE+OO IbSldsCf 

EM = C x Qs(std) x 60 0.000 lbsm - - 

E = EM / (M Btum) Heat lnprt method 

E = c x F x (20.9 I 20.9 - %02) F-Facta method = 

E = EM / (hrM Btum) Heat lnprt method 

0.000 IbshWBtu 

= ERR IbshWBtu 
C-5 1 
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US. EPA 

RUNNO. 3 
PARTICULATE CALCuATlONS 

PLANT: VSL 
DATE: 1-19-96 

S A W .  LOCATION : HEPA EsllauSt 
OPERATING COND.: ******** 

SAMXETIM = 96.0 mh. I NOZZLEDIA = 
BAR.PRESSURE = 29.97 ln.Hg 

EFF. STACK ARE4 = 0.35 Sq.Ft. 
0.99 CP 

GAS ANALYSIS = 0.6 % C02 
20.7 % 0 2  
0.0 % co 

78.7 % N2 
LABANALYSIS = ******* grams 

STK.PRESSURE = 29.41 h.Hg 

- - 

.................................. 

NOZZLEAREA = 
M3ERORlFlCE = 
lKTERVOCLME = 
lKTERTEMP. = 
S T A C K W .  = 

COND.(Vlc) = 

HEATINPUT = 
F-FACTOR = 

sa.m.6 = 

= 

......... - ........ 
Vw(std) = 0.04707 x Vlc 

I. 

0.310 I. 
0.000524 iqR.  
2625 i .H20  

87.665 Cu.Ft 
541 DEG. R 
568 DEG. R 

0.463 In. H20 
23.4 ml 

0.996 

9780 d s c t m  Blu 
IiM Btuhr *.* 

..too.... ......... 
1.101 SCf - - 

= 85.924 sct 

= 0.013 

657.995 

28.92 

- - 28.78 

= 32.1 Wsec 

672 acVmln 

606 dscfhnln 

- - 

.. - - 98.4 % ......................................................................... 
cs = 16.432 x grams / Vrn(std) 

gralns/acf = cs x 17.64xPs x (1 - 8 ~ s )  / Crs) 

c=cs17000 

EM = C x Qs(std) x 60 

= 

E = EM / &td B u h )  Heat lnprt method 

E = c x F x (20.9 / 20.9 - %02) F-Facta method = 

E = EM I (Iv?,.l Btum) Heat In@ method 

= O.oo00 gralnsldsd 

O.oo00 gralnslacf 

= O.OOE+OO IbSldsCf 

0.WO lbsm - - 

0.OOO I b s M B l u  

= ERR I b s M  Blu 
(2-53 



WC-SD-W-VI-029,  Revision 0 

TEST SUMMARY 
PARTICULATE EMISSIONS TEST RESULTS 

PLANT : VSL 
DATE : 1-19-95 
SAMPLING LOCATION :HEPA Exhaust 
OPERATING COND. : ******** . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

RUN NO. 
1 

RUN NO. RUN NO. 
2 3 

TEST 
AVERAGE 

GAS FLOW RATE 
(dscf/min) 
(acf/min) 

593 
655 

565 
627 

606 
672 

588 
651 

STACK TEMP. 
(DEG. R) 

ISOKINETIC 
(“4 

MOISTURE 
(% H20) 

567 568 568 568 

99.1 98.4 92.9 96.8 

1 .oo 1.45 1.27 1.24 

SAMPLE VOLUME 
(dscf) 85.332 78.965 

18.4 24.6 

532 537 

85.924 

23.4 

541 

83.407 

CONDENSATE VOL. 
(mi) 

(DEG. R) 
METER TEMP. 

22.1 

536 

PART. EMISSIONS 
(Ibs I MM Btu) 
By Heat Input 

By F- Factor 

ERR 

ERR 

ERR 

ERR 

ERR 

ERR 

ERR 

ERR 

e-54 



CALIBRATOR 
RP 

DRY GAS METER AND ORIFICE CALIBRATION 
(POST TEST) 

DATE 1-24-94 ORlG GAMMA 1040 
BAROMETRIC PRESSURE 29 eo AVG DELTAH 0 90 

BOX NLMBER ES- 1 HIGHVACUUb 20 0 
DRY GAS METER NLMBER 6846743 JOB NUMBER 727107 00 

GAS VOL TEMPERATURE 
DRY GAS WET TEST DRY GAS METER 

METER METER 

SITE 
Catholic Univasily 

GAS VOL 
WET TEST 

METER 
vw 

CUBIC FT. 
5.000 
0.000 
5.000 
5.000 
0.000 
5.000 
5.000 
0.000 
5.000 

TIME GAMMA DELTA 
Y H@, 

MIN. SEC. 

9 45 1.008 0.00 

VD TW INLET OUTLET AVERAGE 
CUBIC FT. DEGREES F RUN # 

1 
973 m2 76 000 
968 198 660 73000 

978 210 79 000 
973 202 660 77000 

983 264 80 000 
978 210 660 79OW 

5 004 

5 we 

5 054 

70.000 
69.000 72.00 

73.00 
71.000 75.00 

74.000 
73.000 76.50 

2 9 45 1.013 0.00 

3 9 45 1.007 0.00 

AVG 1.009 0.00 

ncs 
2 

0.00 

2 
0.00 

2 
0.00 

DELTA 
DELTA I@ CALCULATIONS 

0.0317 
29.80 

0.0317 
23.80 

0.0317 
29.80 

0.90 in 
tn 0.90 x 

532.00 

0.90 x 
535.00 

0.90 x 
526.01 

526.00 x 
5.00 

526.01 x 
5.00 

526.00 x 
5.00 

0.90 

0.90 0 

AVQ. 0.00 
Y 
FACTOR 

1.008 

1.013 

1.W7 

DELTA 
H 

QAMMA CALCULATIONS 

0.90 

0.90 

0.90 

5.00 x 
5.00 x 
5.00 x 
5.01 x 
5.00 x 
5.05  x 

532.00 
526.00 
535.00 
526.00 
536.50 
526.0 

29.80 X 
29.87 X 
29.80 X 
29.87 X 
29.80 X 

29.87 ?! 

AVG 1.009 
PRE TEST CAL DATE 

X GAMMA CHANGE 
12-5-94 

-3.02 





WHC-SD-WM-VI-029, Revision 0 

CATHOLIC UNIVERSITY CEM RESULTS 

NOx 

1180.58 
46 

175 
110.5 

479 
597 
538 
442 

1106.38 

1337.11 

NO so2 

830.54 215.63 
-2 
-2 
-2 
75 28.3 
75 32 
75 30.15 

86.8 28.3 
#DIV/O! 245.33 

IInitial Zero Bias 
Final Zero Bias 
Average Zero Bias (C.) 
llnitial Upscale Bias 
\Final Upscale Bias 
[Average Upscale Bias (C,,,) 
Actual Upscale Conc. (C,) 

/Drift Corrected Value (C,) 

I RUN # 2 0 2 1  COI co: 

0.845 0.08 
12.17 93.7 10.82 
12.34 11.05 

11.51 90.7 11.05 
1.02 

0.8 
1.7 

1.25 
28.3 

32 
30.15 
28.3 
6.78, 

- 
0 

- 
2 1.4' 
0.85 
0.84 

0.845 
12.34 
12.22 
12.28 
11.51 
20.7: - #DIV/O! 209.861 3.591 3761.0SI 

0.3 
0.9 
0.6 

93.7 
95.8 

94.75 
90.7 

#DIV/O! 

0.06 
0.1 

0.08 
10.82 
11.05 

10.935 
11.05 

RUN # 2 
MELTER 

Average ( e )  
Initial Zero Bias 

46 
175 

110.5 
479 
597 
538 
442 

18.79 157.38 2.5: 

-1.18 0.6 0.08 
11.58 93.7 10.82 

95.8 11.05 
9.99 94.75 10.935 

11.51 90.7 11.05 
20.58 151.03 2.51 

4075.25 
46 

175 
110.5 

479 
597 
538 
442 

4099.22 

2673.7; 

#DIV/O! 

so 

179.21 
-2 
-2 
:2 
75 
75 
75 

86.8 
204.2 

so21 THq---K? 

-2 
-2 
-2 
75 
75 

0.8 
1.7 

1.25 
28.3 

32 

76.84 

CUDRIFl.xzS 2 

C-57 



Initial Zero Bias 
Final Zero Bias 
Average Zero Bias (C.) 
Initial Upscale Bias 
Final Upscale Bias 
Average Upscale Bias (C,,,) 
Actual Upscale Conc. (C,) 

#DIV/O! 

-2 
NIA 

-1 
75 

NIA 
37.5 
86.8 
-3.81 

RUN # 3 
MELTER 

Average ( e )  
Initial Zero Bias 
Final Zero Bias 
Average Zero Bias (C.) 
Initial Upscale Bias 
Final Upscale Bias 
Average Upscale Bias (C,,,) 
Actual Upscale Conc. (C,) 
Drift Corrected Value (C,) 

1.7 
3.5 
2.6 
32 

29.4 
30.7 
28.3 
0.87 

WHC-SD-WM-VI-029, Revision 0 

CATHOLIC UNIVERSITY CEM RESULTS 

#DIV/O! 

-1.12 

11.61 
10.37 92.3 

-0.305 0.65 

11.51 90.7 

2077.11, 

0 

#DIV/O! I 4.41 

19.3: 
0.5 1 

-1.12 
-0.305 
11.61 
10.37 
10.99 
11.51 
20.01 

1.7 
3.5 
2.6 
:12 

29.4 
30.7 
28.3 
5.4:, 

cc 

#DIV/O! 

174.11 
0.9 
0.4 

0.65 
95.8 
92.3 

94.05 
90.7 

168.42 

, 

-1.12 
-0.305 0.65 
11.61 95.8 
10.37 

11.51 90.7 

Final Zero Bias 
Average Zero Bias (C.) 
Initial Upscale Bias 
Final Upscale Bias 
Average Upscale Bias (C,) 

co 

0.6; 
0.1 
0.1 
0.1 

11.05 
10.9 

10.975 
11.05 

0.58 

co: 

co2 

0.70 
0.1 
0.1 
0.1 

11.05 
10.9 

10.975 
11.05 

0.61 

2.35 
0.1 
0.1 
0.1 

11.05 
10.9 

10.975 
11.05 

2.2s 

NOx NO so2 Ti7 
- 

564.87 196.52 0.00 5.8: 
175 -2 1.7 
54 NIA 3.5 

114.5 -1 2.6 
597 75 32 
489 NIA 29.4 
543 37.5 30.7 
442 86.8 28.3 

3.25 - 464.56 #DIV/O! 2.25 

595.271 316.541 -2.691 3 46 
175 
54 

114.5 
597 
489 
543 
442 

495.9: 

2128.18 1856.08 
175 
54 

114.5 
597 
489 
543 
442 

-2 
NIA 

-1 
75 

37.5 
86.8 

NIA 

NO 
MI 

478.7 

#DIV/O! 

CUDRIFT.XI5 3 
C-58 





NOx MODE 

TIME 

12: 16:43 
12:16:58 
12:17:13 
12:17:28 
12:17:43 
12:17:58 
12:18:14 
12: 18:29 
12:18:44 
12:18:59 
12:19:14 
12:19:29 
12:19:44 
12:19:59 
12:20:14 
12:20:29 
12:20:44 
12:20:59 
12:2 1: 14 
12:2 1 :29 
12:2 1 :44 
12:21:59 
12:22:14 
12:22:29 
12:22:44 
12:22:59 
12:23:14 
12:23:30 
12:23:45 
12:24:00 
12:24: 15 
12:24:30 
12:24:45 
12:25:00 
12:25: 15 
12:25:30 
12:25:45 
12:26:00 
12:26:15 
12:26:30 

WHC-SD-WM-VI-029, Revision 0 

ON LINE RUN # 1 HEPA FILTER EXHAUST 

0 

20.52 
20.52 
20.52 
20.54 
20.54 
20.56 
20.55 
20.56 
20.54 
20.56 
20.55 
20.57 
20.57 
20.58 
20.57 
20.57 
20.58 
20.57 
20.58 
20.57 
20.58 
20.57 
20.57 
20.55 
20.57 
20.56 
20.58 
20.56 
20.58 
20.56 
20.56 
20.55 
20.56 
20.55 
20.57 
20.56 
20.57 
20.57 
20.57 
20.55 

C( 

33.7 
33.7 
30.2 
25.2 
22.2 
20.7 
18.3 
18.8 
17.7 
17.2 
15.7 
16.3 
14.8 
14.8 
14.3 
14.8 
15.2 
14.3 
13.7 
13.2 
15.2 
14.8 
14.8 
20.7 
15.2 
20.2 
14.8 
14.3 
15.7 
15.7 
16.8 
16.8 
17.2 
17.2 
17.7 
17.7 
17.7 
16.8 
15.7 
30.7 

co 

0.77 
0.75 
0.73 
0.75 
0.74 
0.71 
0.70 
0.71 
0.71 
0.71 
0.72 
0.70 
0.69 
0.68 
0.67 
0.69 
0.68 
0.69 
0.68 
0.68 
0.70 
0.69 
0.71 
0.70 
0.69 
0.68 
0.67 
0.65 
0.67 
0.69 
0.69 
0.69 
0.69 
0.68 
0.68 
0.68 
0.67 
0.67 
0.69 
0.85 

NOx/N( 

476 
5 05 
623 
626 
573 
55 1 
543 
572 
593 
624 
5 90 
620 
598 
613 
628 
623 
624 
600 
642 
628 
590 
640 
62 1 
597 
627 
597 
577 
591 
613 
587 
589 
619 
597 
600 
628 
620 
642 
650 
937 

1024 

so 

325 
321 
318 
317 
315 
3 12 
308 
302 
296 
294 
292 
290 
288 
285 
287 
285 
28 1 
276 
272 
267 
265 
263 
259 
255 
247 
240 
235 
230 
225 
219 
213 
209 
204 
200 
198 
195 
190 
185 
181 
177 

TH( 

3.8 
3.7 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.9 
3.8 
3.8 
3.8 
3.8 
3.9 
3.9 
3.9 
3.8 
3.9 
3.9 
3.8 
3.9 
3.8 
3.7 
3.7 
3.8 
3.8 
3.7 
3.8 
3.7 
3.7 
3.7 
3.1 
3.7 
3.7 
5.3 

13.5 

CURIHO.XLS I 
C-60 







NO MODE 

CURlPD.XLS 

co co1 TIME 

13:09:54 
13:10:09 
13: 10:24 
13:10:39 
13:1054 
13:l LO9 
13:11:24 
13:11:39 
13:11:54 
13: 12:09 
13: 12:24 
13:12:39 
13:12:54 
13:13:09 
13:13:24 
13:13:40 
13:13:55 
13:14:10 
13:14:25 
13:14:40 
13:14:55 
13:15:10 
13:15:25 
13: 1540 
13:15:55 
13:16:10 
13:16:25 
13:16:40 
13:16:55 
13:17:10 
13:17:25 
13:17:40 
13:17:55 
13:18:10 
13:18:25 
13:18:41 
13:18:56 
13:19:11 
13:19:26 
13:19:41 

NOXINO 

WHC-SD-WM-VI-029, Revision 0 

ON LINE RUN # 1 POST DEMISTJCR 

19.59 
19.57 
19.60 
19.60 
19.59 
19.59 
19.60 
19.64 
19.60 
19.64 
19.63 
19.60 
19.63 
19.64 
19.64 
19.68 
19.69 
19.72 
19.78 
19.83 
19.86 
19.86 
19.88 
19.88 
19.90 
19.89 
19.88 
19.89 
19.87 
19.86 
19.86 
19.84 
19.85 
19.81 
19.81 
19.81 
19.83 
19.83 
19.82 
19.82 

281.3 
270.4 
252.4 
248.9 
277.3 
259.9 
251.9 
253.9 
258.4 
269.8 
283.3 
286.8 
284.8 
279.3 
266.8 
269.3 
234.2 
235.2 
207.3 
196.8 
183.8 
189.8 
192.4 
170.3 
172.3 
174.7 
177.7 
176.8 
180.4 
196.8 
187.3 
195.3 
199.3 
198.3 
206.3 
202.3 
197.3 
190.9 
202.8 
206.3 

3.42 
3.49 
3.42 
3.42 
3.39 
3.41 
3.30 
3.28 
3.33 
3.21 
3.24 
3.25 
3.17 
3.13 
3.12 
3.01 
2.94 
2.94 
2.82 
2.69 
2.62 
2.59 
2.56 
2.58 
2.58 
2.58 
2.54 
2.55 
2.59 
2.62 
2.67 
2.71 
2.70 
2.72 
2.71 
2.77 
2.72 
2.71 
2.71 
2.75 

2198 
2074 
2152 
1957 
1924 
2030 
2108 
2080 
2075 
2302 
2224 
2160 
1963 
204 1 
1714 
1739 
2225 
2071 
225 1 
2266 
2263 
2258 
2358 
2232 
23 17 
2133 
2183 
2236 
2248 
2377 
2498 
1879 
1784 
1920 
1971 
1902 
1792 
7278 
6923 
1641 

641 
636 
617 
622 
615 
614 
607 
608 
606 
602 
592 
588 
580 
570 
565 
562 
558 
557 
553 
549 
545 
550 
556 
560 
562 
560 
561 
561 
561 
563 
574 
579 
575 
567 
566 
571 
561 
544 
535 
525 

THC 

10.7 
10.6 
11.9 
10.1 
10.5 
10.2 
11.0 
10.6 
10.8 
12.2 
12.4 
10.9 
11.1 
11.0 
10.2 
9.9 

10.2 
10.0 
10.1 
10.1 
9.8 
9.6 
9.8 
9.4 
9.9 
9.1 
9.6 
9.1 
9.8 

10.1 
10.3 
10.6 
10.1 
10.0 
10.4 
10.0 
9.9 

10.6 
9.9 

10.a 

1 
C-63 







NOx MODE 

CURlME.XZ(i 

TIME 

14:30:25 
14:30:40 
14:30:55 
14:3 1:lO 
14:31:25 
14:31:40 
14:31:55 
14:32:10 
14:32:25 
14:32:40 
14:32:55 
14:33:11 
14:33:26 
14:33:4 1 
14:33:56 
14:34: 1 1 
14:34:26 
14:34:41 
14:34:56 
14:35:11 
14:35:26 
14:35:41 
14:35:56 
14:36: 11 
14:36:26 
14:36:41 
14:36:56 
14:37:11 
14:37:26 
14:37:41 
14:37:56 
14:38:12 
14:38:27 
14:38:42 
14:38:57 
14:39:12 
14:39:27 
14:39:42 
14:39:57 
14:40:12 

WHC-SD-WM-VI-029, Revision 0 

ON LINE RUN # 1 MELTER EXHAUST 

0 1  

18.96 
18.97 
18.96 
18.95 
18.96 
18.97 
18.96 
18.95 
18.86 
18.75 
18.69 
18.74 
18.77 
18.81 
18.83 
18.86 
18.84 
18.82 
18.81 
18.77 
18.79 
18.74 
18.74 
18.69 
18.70 
18.73 
18.78 
18.80 
18.81 
18.84 
18.84 
18.81 
18.80 
18.82 
18.87 
18.84 
18.86 
18.86 
18.84 
18.83 

co 

414.4 
438.9 
433.8 
431.8 
444.9 
435.3 
462.9 
440.4 
497.8 
499.8 
499.8 
485.3 
473.8 
445.9 
433.3 
418.4 
422.3 
425.8 
414.4 
438.4 
434.8 
470.3 
454.4 
490.8 
499.3 
477.3 
451.9 
416.9 
414.4 
410.4 
392.9 
400.4 
404.8 
391.9 
387.0 
398.4 
391.9 
387.4 
401.4 
398.4 

coz 

5.98 
5.93 
5.94 
6.01 
5.95 
5.88 
5.82 
5.94 
6.21 
6.48 
6.57 
6.42 
6.33 
6.27 
6.16 
6.13 
6.23 
6.26 
6.32 
6.39 
6.42 
6.56 
6.63 
6.70 
6.61 
6.47 
6.37 
6.37 
6.31 
6.28 
6.29 
6.46 
6.42 
6.30 
6.33 
6.30 
6.25 
6.26 
6.29 
6.35 

NOxlNO 

5264 
5301 
5342 
5337 
5222 
5268 
5245 
5135 
5008 
5076 
4977 
5033 
5049 
4986 
4990 
5032 
503 1 
5044 
5006 
5016 
5089 
5040 
5113 
5004 
5007 
5049 
5076 
5034 
5660 
668 1 
6666 
6666 
6576 
6666 
6562 
6515 
6504 
6523 
6462 
6534 

5 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 

THC 

1.1 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.1 
1.1 
1.2 
1.1 
1.2 
1.1 
1.1 
1.2 
1.2 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1 .o 
1 .o 

_. 

e-66 





TIME 

14:50:29 
14:50:44 
145059 
14:51:14 
145 1:29 
145 1:44 
145159 
14:52:14 
1452~29 
14:52:44 

WHC-SD-WM-VI-029, Revision 0 

ON LINE RUN # 1 MELTER EXHAUST 

0 2  

18.21 
18.50 
18.64 
18.73 
18.77 
18.77 
18.79 
18.80 
18.83 
18.81 

co 

499.8 
499.8 
477.8 
445.9 
414.9 
419.4 
402.9 
402.4 
402.4 
43 1.8 

co2 

7.93 
7.30 
6.83 
6.56 
6.44 
6.37 
6.36 
6.26 
6.24 
6.27 

6146 
6576 
6533 
6469 
6544 
6454 
6464 
6340 
644 1 
6280 

2 

2 ; 
2 
2 
2 
2 1 .o 
2 1.0 
1 1.0 

mc coI co2( NOXI NoI 

4 
C-68 



NOx MODE 

TIME 

17:12:12 
17:12:27 
17:12:42 
17:12:57 
17:13:12 
17:13:27 
17:13:42 
17: 13:57 
17:14:12 
17: 14:27 
17: 14:42 
17:14:57 
17:15:13 
17: 15:28 
17:15:43 
17:15:58 
17: 16: 13 
17:16:28 
17:16:43 
17:16:58 
17:17:13 
17:17:28 
17:17:43 
17:17:58 
17: 18: 13 
17:18:28 
17: 18:43 
17:18:58 
17: 19: 13 
17:19:28 
17:19:43 
17:19:58 
17:20: 14 
17:20:29 
17:20:44 
17:20:59 
17:21:14 
17:21:29 
17:2 1 :44 

WHC-SD-WM-VI-029, Revision 0 

ON LINE RUN # 2 HEPA FILTER EXHAUST 

0: 

21.35 
21.35 
21.36 
21.36 
21.36 
21.35 
21.36 
21.34 
21.35 
21.36 
21.37 
21.37 
21.36 
21.36 
21.37 
21.38 
21.38 
21.39 
21.39 
21.40 
21.39 
21.41 
21.40 
21.40 
2 1.40 
21.40 
21.39 
21.37 
21.37 
21.38 
21.37 
21.38 
2 1.40 
21.40 
21.39 
21.38 
21.39 
21.38 
2 1.40 

C( 

90.2 
88.7 
88.2 
87.2 
87.6 
88.7 
94.7 
98.7 

101.1 
103.6 
100.6 
94.7 
93.7 
94.2 
92.7 
91.7 
89.2 
87.7 
85.6 
84.7 
83.7 
82.7 
82.3 
83.7 
82.2 
82.7 
85.2 
83.7 
89.7 
92.7 
94.2 
90.2 
79.7 
78.2 
77.7 
78.3 
81.2 
82.7 
84.2 

co 

1.09 
1.08 
1.08 
1.08 
1.09 
1.09 
1.14 
1.16 
1.16 
1.14 
1.12 
1.12 
1.14 
1.13 
1.11 
1.08 
1.06 
1.06 
1.03 
1.01 
1.02 
0.99 
1 .oo 
0.99 
1.01 
1.03 
1.06 
1.09 
1.10 
1.11 
1.11 
1.06 
1.02 
1.03 
1.04 
1.07 
1.06 
1.04 
1.04 

NOxlNC 

1064 
1057 
1061 
1065 
1092 
1120 
1123 
1127 
1107 
1090 
1104 
1111 
1109 
1118 
1127 
1127 
1147 
1134 
1126 
1126 
1110 
1101 
1072 
1083 
1080 
1088 
1095 
1105 
1125 
1096 
1071 
1077 
1071 
1073 
1072 
1071 
1063 
1074 
1086 

so 

210 
212 
2 12 
212 
212 
212 
211 
208 
209 
212 
212 
211 
211 
21 1 
211 
211 
211 
212 
212 
212 
213 
213 
213 
213 
213 
212 
211 
212 
212 
212 
211 
211 
21 1 
212 
211 
211 
212 
211 
210 

TH( 

8 .? 
8.5 
8.5 
8.4 
8.3 
8.3 
8.5 
9.0 
8.8 
8.6 
8.5 
8.3 
8.3 
8.3 
8.1 
8.1 
8.1 
8.1 
8.0 
8.0 
8.0 
8.0 
8.1 
8.0 
8.0 
8.0 
8.0 
8.3 
8.3 
8.2 
8.4 
7.9 
7.5 
7.6 
7.7 
7.7 
7.7 
7.7 
7.5 - 

NO 
MI 

CUR2HO.XZS 1 
C-69 



TIME 

2 1.35 

17:21:59 
17:22: 14 
17:22:29 
17:22:44 
17:22:59 
17:23: 14 
17:23:29 
17:23:44 
17:23:59 
17:24:14 
17:24:29 
17:24:44 
17:24:59 
17:25: 15 
17:25:30 
17:25:45 
17:26:00 
17:26:15 
17:26:30 
17:26:45 
17:27:00 
17:27:15 
17:27:30 
17:27:45 
17:28:00 
17:28:15 
17:28:30 
17:28:45 
17:29:00 
17:29: 15 
17:29:30 
17:29:45 
17:30:00 
17:30:16 
17:30:31 
17:30:46 
17:31:01 
17:31: 16 
17:3 1:3 1 88.2 

WHC-SD-WM-VI-029, Revision 0 

ON LINE RUN # 2 HEPA FKTER EXHAUST 

T 21.39 
21.39 
21.39 
21.38 
21.39 
21.39 
21.40 
21.39 
21.41 
21.40 
21.41 
21.40 
2 1.40 
21.39 
2 1.40 
2 1.40 
21.40 
21.40 
21.41 
21.41 
21.41 
21.34 
2 1.06 
20.87 
20.98 
21.00 
21.03 
21.08 
21.14 
21.18 
21.20 
21.23 
2 1.27 
2 1.29 
21.32 
21.34 
21.36 
21.36 

82.7 
81.2 
79.7 
78.7 
77.7 
76.7 
75.2 
72.7 
74.2 
74.2 
14.7 
76.7 
77.2 
78.7 
78.2 
77.7 
77.2 
76.2 
74.7 
74.2 

103.6 
165.7 
289.8 
327.8 
320.4 
287.3 
217.2 
190.9 
150.3 
139.8 
118.4 
110.7 
99.2 
97.2 
89.2 
86.2 
86.2 

co; 

1.06 
1.06 
1.06 
1.06 
1.06 
1.05 
1.05 
1.04 
1.02 
1.02 
1.01 
1.01 
1.00 
1.01 
0.99 
0.97 
0.98 
0.97 
0.98 
0.98 
0.99 
1.44 
2.49 
2.5 1 
2.11 
2.07 
1.98 
1.87 
1.75 
1.68 
1.61 
1.51 
1.42 
1.35 
1.26 
1.15 
1.11 
1.13 
1.14 

NOnlNO Ejz 
1084 
1089 
1093 
1093 
1067 
1084 
1076 
1086 
1079 
1084 
1086 
1108 
1111 
1109 
1111 
1125 
1131 
1128 
1128 
1792 
2560 
2405 
1896 
1757 
1609 
1513 
1434 
1447 
1416 
1401 
1370 
1342 
1271 
1147 
1093 
1088 
1079 

21 1 
212 
212 
211 
21 1 
212 
211 
212 
211 
209 
209 
212 
214 
214 
214 
215 
215 
215 
214 
214 
215 
218 
228 
240 
24 1 
236 
232 
229 
227 
227 
226 
225 
224 
224 
223 
222 
22 1 

1069 I 22 1 

THC 
7.6 
7.8 
7.7 
7.5 
7.5 
7.4 
7.4 
7.2 
7.2 
7.1 
7.2 
7.2 
7.4 
7.3 
7.5 
7.5 
7.8 
8.1 
8.1 
8.2 
8.3 
9.5 

20.9 
25.2 
20.5 
18.6 
15.8 
13.9 
12.8 
12.1 
11.8 
11.1 
10.8 
10.7 
10.4 
10.0 
9.6 
9.4 
9.3 - 

NO: 
MI 

1096 
1072 
1076 
1092 
1102 
I104 
1110 
1120 
1125 
1119 
1112 
1776 
2824 
2616 
1978 
1825 
1656 
1559 
1448 
1468 
1432 
1419 
1395 
1360 
1297 
1169 
1098 

2 
C-70 



NO MODE 

CUIUHO.XZS 

TIME 

17:3 1:46 
17:32:01 
17:32:16 
17:32:31 
17:32:46 
17:33:01 
17:33:16 
17:33:3 1 
17:33:46 
17:34:01 
17:34:16 
17:34:31 
17:34:46 
17:35:01 
17:35:17 
17:35:32 
17:35:47 
17:36:02 
17:36:17 
17:36:32 
17:36:47 
17:37:02 
17:37:17 
17:37:32 
17~37147 
17:38:02 
17:38:17 
17:38:32 
17:38:47 
17:39:02 
17:39:17 
17:39:32 
17:39:47 
17:40:02 
17:40: 18 
17:40:33 
17:40:48 
17:41:03 
17:41:18 

WHC-SD-Wh4-VI-029, Revision 0 

ON LINE RUN # 2 HEPA FILTER EXHAUST 

0 

21.34 
21.34 
21.35 
21.36 
21.37 
21.37 
21.37 
21.35 
21.36 
21.36 
21.38 
21.40 
21.40 
21.41 
21.41 
21.42 
21.42 
21.41 
21.40 
21.39 
21.36 
21.39 
21.41 
2 1.40 
2 1.43 
21.42 
21.43 
21.43 
21.45 
21.46 
2 1.48 
21.50 
21.50 
2 1.52 
21.52 
21.53 
21.53 
21.53 
2 1.53 

cc 

90.2 
93.2 
90.7 
83.7 
80.7 
77.2 
77.2 
78.7 
79.7 
75.7 
71.7 
64.8 
61.7 
56.8 
55.7 
54.7 
58.8 
66.3 
75.2 
77.2 
82.7 
85.2 
81.7 
81.2 
80.2 
80.2 
82.2 
81.2 
73.7 
70.7 
58.8 
54.3 
49.1 
44.2 
40.6 
40.2 
39.6 
38.1 
38.1 

co 

1.15 
1.13 
1.09 
1.04 
1.05 
I .03 
1.06 
1.08 
1.06 
1.04 
1.01 
0.96 
0.94 
0.93 
0.91 
0.90 
0.93 
0.95 
0.98 
0.98 
0.98 
0.99 
0.97 
0.95 
0.93 
0.94 
0.93 
0.90 
0.86 
0.81 
0.77 
0.72 
0.68 
0.66 
0.64 
0.63 
0.61 
0.61 
0.59 

3 
C-71 

NOxlNC 

1050 
1026 
1020 
1021 
1022 
1029 
1002 
972 
835 
817 
817 
815 
810 
815 
824 
842 
859 
855 
856 
869 
866 
867 
855 
861 
876 
874 
869 
852 
83 1 
824 
820 
810 
822 
820 
822 
825 
817 
814 
805 

SO 

22 1 
220 
219 
218 
217 
216 
216 
215 
216 
219 
219 
218 
216 
217 
22 1 
222 
22 1 
220 
220 
218 
218 
218 
218 
216 
215 
216 
216 
215 
213 
213 
213 
213 
214 
214 
213 
213 
214 
214 
213 

TH( 

9. i 
9.0 
8.4 
8.1 
8.1 
8.0 
8.:2 
8.3 
7.9 
7.7 
7.3 
7. I 
7.0 
6.8 
7.0 
7.4 
7.!j 
7.5 
7.4 
7.4 
7.4 
7.2 
7.2 
7.3 
7.3 
7.12 
7.0 
6.6 
6.3 
6. I 
6. I 
6.4 
6.5 
6.6 
6.6 
6.6 
6.5 
6.4 
6.4 

NO 
MI 

1083 
1076 
1073 
1048 
1018 
1019 
1021 
1014 







NO MODE 

CUFSPD.XZS 

TIME 

18:15:10 
18:15:25 
18:15:40 
18:15:55 
18:16:10 
18:16:25 
18:16:40 
18:16:55 
18:17:10 
18:17:25 
18:17:40 
18:17:55 
18:18:10 
18: 18:25 
18: 18:40 
18:18:55 
18:19:10 
18:19:25 
18:19:40 
18:19:55 
18:20: 10 
18:20:26 
18:20:4 1 
18:20:56 
18:21: 11 
18:2 1:26 
18:21:41 
18:21:56 
18:22: 11 
18:22:26 
18:22:4 1 
18:22:56 
18:23:11 
18:23:26 
18:23:4 1 
18:23:56 
18:24:11 
18:24:26 
18:24:41 
18:24:56 

WHC-SD-WM-VI-029, Revision 0 

ONLINE RUN # 2 POST DEMISTER 

21.71 
21.74 
21.75 
21.77 
21.78 
21.79 
21.82 
21.83 
21.86 
21.87 
21.84 
21.82 
21.86 
21.91 
21.92 
2 1.90 
21.85 
21.80 
2 1.77 
21.82 
21.84 
21.83 
21.82 
21.79 
21.75 
21.71 
2 1.68 
2 1.66 
2 1.66 
21.66 
2 1.63 
21.59 
21.51 
21.46 
2 1.26 
21.13 
2 1.06 
21.06 

174.7 
175.2 
173.2 
181.8 
177.2 
179.7 
182.8 
183.8 
184.8 
184.3 
189.8 
192.8 
199.3 
198.8 
207.3 
216.7 
239.7 
252.4 
265.8 
267.8 
267.8 
270.4 
271.3 
277.8 
286.8 
286.3 
279.8 
282.8 
268.8 
255.9 
252.9 
246.9 
246.4 
253.4 
267.8 
298.3 
313.3 
333.3 

20.97 I 352.3 

co: 

3.21 
3.31 
3.33 
3.33 
3.39 
3.41 
3.40 
3.45 
3.41 
3.43 
3.51 
3.64 
3.72 
3.64 
3.61 
3.65 
3.73 
3.87 
4.07 
4.12 
3.98 
3.97 
3.96 
3.96 
4.03 
4.07 
4.13 
4.13 
4.03 
3.95 
3.86 
3.79 
3.82 
3.88 
4.02 
4.38 
4.47 
4.51 
4.56 
4.73 

NOxlNO 

3676 
3655 
3643 
3665 
3657 
365 1 
3690 
3640 
3682 
3684 
3690 
3752 
3799 
3845 
3868 
3899 
3906 
3095 
3 124 
3 122 
3138 
3124 
3095 
3088 
3049 
3056 
3043 
3045 
3009 
3017 
2993 
3017 
3017 
3040 
3068 
3032 
3120 
3163 
3229 
327 1 

so 

183 
180 
116 
170 
176 
188 
185 
177 
176 
176 
176 
174 
176 
182 
187 
191 
190 
185 
179 
181 
183 
184 
181 
182 
184 
185 
184 
180 
187 
198 
195 
189 
191 
189 
193 
188 
184 
180 
180 
182 

TflC 
- 

8.1 
7.5 
6.6 
1.6 
9.0 
8.6 
7.2 
7.8 
7.7 
7.4 
6.4 
6.9 
8.3 
9.0 
9.4 
9.0 
7.8 
6.8 
7.9 
8.4 
8.1 
8.1 
8.5 
9.2 
9.0 
8.8 
8.0 
8.5 
7.6 
7.7 
6.5 
8.2 
6.8 
8.2 
6.8 
7.6 
6.4 
6.4 
7.2 
6.5 - 

NO: 
MI 

4161 
4161 
4109 
4116 
4092 
4015 
4129 
4120 
4115 
4145 
4106 
4118 
4120 
4173 
4245 
4329 
4368 
4385 
4486 
4453 
4544 
4622 
4670 
4675 
4623 
4536 
4438 
4407 
4378 
4372 
4335 
43 19 
4262 
4250 
4277 
4282 
4146 
4357 
4321 
4456 

2 
c-74 



WHC-SD-WM-VI-029, Revision 0 
ONLINE RUN # 2 POST DEMISTER 

TIME 

18:25: 11 
18:25:27 
18:25:42 

THC 

10,.2 20.86 396.4 4.92 3303 181 
20.75 421.3 5.06 3367 194 10.,8 4650 
20.69 456.4 5.09 3410 204 10.2 

0 2  co CO1 NOxlNO so1 

CURZPD.XLS 3 
c-75 







TIME 

19:45:27 
19:45:42 
19:45:57 
19:46: 13 
19:46:28 
19:46:43 
19:46:58 
19:47: 13 
19:47:28 
19:47:43 
19:47:58 
19:48:13 
19:48:28 
19:48:43 
19:48:58 
19:49:13 
19:49:28 
19:49:43 
19:49:58 
19:50:13 
19:50:28 
19:50:43 
195058 
193 1: 13 
19:51:29 
19:51:44 
195 159 
19:52:14 

WHC-SD-I~~-VI-O~~, Revision 0 

ONLINE RUN # 2 MELTER EXHAUST 

0 1  

17.54 
17.52 
17.66 
17.70 
17.69 
17.67 
17.66 
17.71 
17.71 
17.71 
17.71 
17.69 
17.70 
17.71 
17.70 
17.69 
17.70 
17.65 
17.66 
17.64 
17.62 
17.58 
17.57 
17.55 
17.51 
17.48 
17.45 
17.43 

cc 

131.0 
145.9 
135.4 
126.5 
106.2 
93.8 
86.8 
80.8 
76.3 
71.3 
64.4 
59.8 
54.3 
54.3 
52.3 
50.3 
47.2 
42.7 
43.2 
44.3 
46.7 
46.7 
50.3 
52.4 
54.4 
58.4 
61.8 
65.3 

co: 

3.05 
2.80 
2.50 
2.41 
2.37 
2.42 
2.32 
2.11 
2.10 
1.95 
1.93 
1.84 
1.81 
1.75 
1.73 
1.65 
1.60 
1.58 
1.57 
1.60 
1.60 
1.58 
1.59 
1.59 
1.64 
1.67 
1.70 
1.67 

NOxlNC 

2328 
2535 
2657 
2504 
2759 
2798 
2608 
2694 
2578 
2652 
2596 
2695 
2774 
2791 
2645 
2714 
2684 
2707 
2747 
2742 
2679 
2627 
2619 
2651 
2678 
2684 
272 1 
2668 

so, 

-3 
-2 
-2 
-2 
-2 
-2 
-2 
-1 
-1 
-1 
-1 
-1  
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-2 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 

THC 

3.7' 
3.7' 
3.7 
3.7' 
3.6 
3.7' 
3.7 
3.6 
3.6 
3.6 
3.6 
3.6 
3.5 
3.5 
3.5 
3.5 
3.6 
3 .!i 
3.5 
3 .!i 
3.4 
3.4 
3.!i 
3.4 
3.4 
3.4 
3.4 
3.4 

NO> 
MI 

3670 
3206 
3227 
3035 
3230 
3607 
3403 
3560 

3460 
3646 
3504 
3418 
3386 
3644 
3673 
3828 
3680 
3633 
3634 
3666 
3794 
3724 
3679 
3573 
3553 

3602 
3590 

6-78 



NOx MODE 

TIME 

21:32:49 
21:33:04 
21:33:19 
21:33:34 
21:33:49 
21:34:04 
21:34:19 
21:34:34 
2 1 :34:49 
21:35:04 
21:35:19 
21:35:34 
21:35:49 
2 1 :36:04 
21:36:19 
21:36:34 
2 1 :36:49 
21:37:04 
21:37:19 
21:37:35 
21:37:50 
21:38:05 
21:38:20 
2 1:38:35 
21:38:50 
21:39:05 
2 1 :39:20 
21:39:35 
21:39:50 
2 1 :40:05 
21:40:20 
21:40:35 
21:40:50 
21 :4 1:05 
21:41:20 
21:41:35 
21:41:50 
21:42:05 
21:42:20 
21:42:36 

WHC-SD-Wh4-VI-029, Revision 0 

ONLINE RUN # 3 HEPA FILTER EXHAUST 

19.97 
19.97 
19.96 
19.95 
19.94 
19.92 
19.93 
19.93 
19.92 
19.93 
19.95 
19.97 
20.00 
20.01 
20.00 
20.01 
20.00 
19.99 
20.00 
19.99 
19.99 
19.99 
19.99 
19.97 
19.98 
19.99 
19.98 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.01 
20.01 
20.00 
20.02 
20.02 
20.01 

41.2 
36.8 
42.3 
39.7 
49.8 
58.4 
54.4 
56.4 
57.4 
52.9 
51.3 
48.8 
54.9 
38.3 
40.3 
39.7 
39.7 
40.3 
41.7 
41.7 
39.7 
40.3 
41.7 
43.7 
45.7 
45.3 
45.3 
44.3 
44.3 
42.8 
44.3 
43.2 
41.2 
39.7 
41.7 
40.3 
41.7 
41.7 
39.2 

20.03 I 38.8 

co: 

0.84 
0.84 
0.87 
0.91 
0.94 
0.97 
0.95 
0.94 
0.90 
0.88 
0.83 
0.78 
0.76 
0.73 
0.71 
0.71 
0.74 
0.77 
0.77 
0.75 
0.75 
0.75 
0.77 
0.78 
0.79 
0.76 
0.74 
0.73 
0.72 
0.73 
0.75 
0.73 
0.72 
0.73 
0.73 
0.73 
0.73 
0.72 
0.71 
0.69 

NOxlNO 

927 
939 
954 
96 1 

1024 
1013 
98 1 
874 
865 
978 
990 

1040 
954 
903 
896 
856 
834 
768 
735 
694 
645 
598 
546 
582 
580 
54 1 
509 
500 
49 1 
505 
506 
497 
465 
547 
568 
527 
477 
473 
515 
549 

so 

-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 

TH( 

3.; 
3.5 
3.8 
3.8 
3 .'9 
4.1 
4.1 
4.10 
3.'9 
3.'9 
3 .'9 
3.'9 
3 !9 
3.8 
3.1 
3.8 
3.8 
3.8 
3.7 
3.6 
3.5 
3.5 
3.6 
3.6 
3.7 
3.6 
3.6 
3.6 
3.6 
3.7 
3.6 
3.5 
3.4 
3.4 
3.6 
3.6 
3.4 
3.: 
3.: 
3.4 

NO> 
MI 
90 1 
93 1 
948 
936 
949 
973 
977 

1032 
1051 
1019 
908 
882 
972 

1019. 
1078 
985 
942 
927 
871 
853 
787 
749 
717 
654 
600 
547 
580 
575 
552 
512 
501 
490 
49 1 
499 
490 
459 
531 
577 
521 
477 

CLIIUHO.Xl-5 I 
c-79 





WHC-SD-WM-VI-029, Revision 0 
ONLINE RUN # 3 HEPA FILTER EXHAUST 

COZ 

0.60 
0.64 
0.68 
0.71 
0.76 
0.78 
0.79 
0.49 
0.52 
0.77 

01 cc 1 TIME I NOxlNO so 

297 -3 
332 -3 
359 -3 
372 1 
388 1 
360 1 
150 1 
305 1 
357 1 
3 70 1 

21:53:08 20.11 
21:53:23 20.08 
21:53:38 20.08 
215353 20.07 
21:54:08 20.05 
21:54:23 20.05 
21:54:38 20.11 
2 15453 20.21 
21:55:08 20.09 

34.8 
37.2 
45.3 
50.3 
59.4 
59.4 
59.8 
62.4 
42.8 
43.7 

298 
4.4 360 

4.0 397 
2.9 410 
3.6 419 
4.0 240 

CUR3HO.X.S 3 
C-81 





NO MODE 

TIME 

22:14:4; 
22:14:5i 
22:15:1; 
22: 1927 
22: 15:4i 
22:15:55 
22: 16: 12 
22: 16:2i 
22: 16:42 
22:16:57 
22: 17: 12 
22:17:27 
22:17:42 
22:17:58 
22: 18: 13 
22:18:28 
22:18:43 
22:18:58 
22:19: 13 
22:19:28 
22:19:43 
22:19:58 
22:20: 13 
22:20:28 
22:20:43 
22~2058 
22:2 1 : 15 
22:21:28 
22:21:43 
22:21:58 
!2:22:13 
!2:22:28 
!2:22:43 
!2:22:58 
!2:23: 14 
!2:23:29 
!2:23:44 
!2:23:59 
!2:24:14 
!2:24:29 

0 

19.27 
19.21 
19.16 
19.12 
19.03 
19.11 
19.20 
19.24 
19.25 
19.23 
19.23 
19.11 
19.00 
19.03 
19.1 1 
19.14 
19.14 
19.03 
18.93 
18.92 
18.95 
18.99 
18.96 
18.91 
18.89 
18.88 
18.89 
18.86 
18.83 
18.78 
18.78 
18.81 
18.79 
18.78 
18.81 
18.80 
18.85 
18.99 
19.08 
19.15 

WHC-SD-WM-VI-029, Revision 0 
ONLINE RUN # 3 POST DEMISTER 

CC 

190.5 
207.4 
212.4 
217.4 
220.4 
210.9 
183.0 
170.4 
151.8 
140.9 
137.4 
155.4 
161.4 
172.9 
171.8 
167.3 
160.9 
174.9 
177.3 
189.9 
189.0 
177.8 
178.4 
195.0 
195.5 
187.9 
215.8 
201.9 
214.9 
202.9 
217.4 
214.9 
218.4 
199.9 
193.0 
207.4 
179.4 
173.8 
153.4 

' 149.9 

ca 

2.56 
2.63 
2.66 
2.74 
2.74 
2.55 
2.31 
2.25 
2.22 
2.18 
2.15 
2.50 
2.64 
2.52 
2.36 
2.30 
2.38 
2.67 
2.86 
2.86 
2.87 
2.74 
2.78 
2.87 
2.87 
2.92 
2.96 
2.93 
3.04 
3.07 
3.01 
2.91 
2.91 
2.88 
2.86 
2.82 
2.64 
2.29 
2.04 
1.86 

NOxlN( 

1920 
8033 
6592 
1642 
2049 
1966 
1811 
1843 
1929 
1769 
1606 
1910 
1954 
1906 
201 1 
2034 
1741 
1832 
2024 
2465 
1936 
1594 
1964 
1855 
2184 
2129 
1971 
1688 
1613 
1872 
1778 
1523 
1691 
1564 
1703 
1953 
1990 
2104 
1837 
1766 

sc 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
I 
I 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
I 
I 
1 

TH( 

8.1 
8.3 
8.1 
8.1 
8.3 
8.4 
7.6 
7.3 
7.1 
7.0 
7.0 
6.9 
6.9 
7.9 
7.9 
7.6 
7.6 
7.6 
7.7 
7.9 
8.0 
8.1 
8.1 
7.4 
8.3 
8.6 
8.2 
8.5 
8.5 
8.3 
8.9 
8.5 
8.5 
8.7 
8.6 
8.8 
8.4 
8.6 
9.2 
8.9 

NO 
MI 

2334 
2253 
2107 
1945 
2028 
1923 
1572 
2044 
203 1 
1870 
1873 
1974 
1825 
1677 
1831 
1963 
2007 
1907 
2126 
1854 
1786 
1919 
2543 
2097 
1545 
1860 
1925 
2212 
2244 
2069 
208 1 
1905 
2213 
2168 
1935 
1956 
2055 
1947 
2278 
2514 

CUIOPD.XLS 2 
C-83 











NO MODE 

WHC-SD-WM-VI-029, Revision 0 

O N  LINE RUN # 4 HEPA FILTER EXHAUST 

TIMI 

11:16:44 
11:16:59 
11: 17: 14 
11:17:29 
11: 17:44 
11:17:59 
11:18:14 
11:18:29 
11:18:44 
11:18:59 
11:19:14 
11:19:29 
11:19:44 
1 1 : 1959 
11:20:14 
11:20:29 
11 :20:44 
11:20:59 
11:21:14 
11:21:29 
11:21:45 
11:22:00 
11:22:15 
11:22:30 
11:22:45 
11:23:00 
11:23:15 
11:23:30 
11:23:45 
11:24:00 
11:24:15 
11:24:30 
11:24:45 
11:25:00 
11:25:15 
11:25:30 
11:25:45 
11:26:00 
11:26:15 

0; 

20.10 
20.12 
20.14 
20.15 
20.17 
20.18 
20.19 
20.19 
20.21 
20.20 
20.22 
20.22 
20.22 
20.22 
20.23 
20.24 
20.24 
20.26 
20.24 
20.27 
20.26 
20.28 
20.21 
20.28 
20.28 
20.29 
20.32 
20.32 
20.33 
20.30 
20.30 
20.29 
20.29 
20.30 
20.29 
20.31 
20.29 
20.29 
20.28 

CC 

87.7 
76.8 
74.3 
68.8 
67.3 
61.8 
54.8 
54.4 
52.8 
51.2 
48.7 
46.3 
48.7 
53.3 
43.7 
44.7 
44.3 
41.2 
41.2 
40.2 
38.7 
36.7 
38.7 
38.7 
37.2 
35.8 
31.7 
28.3 
23.2 
22.3 
19.3 
18.8 
19.8 
17.3 
19.3 
20.3 
24.3 
27.7 
33.3 

co. 

1.08 
1.01 
0.94 
0.90 
0.89 
0.87 
0.86 
0.84 
0.83 
0.84 
0.80 
0.80 
0.80 
0.81 
0.82 
0.80 
0.8 1 
0.81 
0.80 
0.79 
0.78 
0.77 
0.76 
0.78 
0.76 
0 69 
0.62 
0.62 
0.67 
0.71 
0.76 
0.80 
0.79 
0.80 
0.80 
0.82 
0.84 
0.89 
0.94 

NOdNC 

566 
517 
370 
406 
410 
417 
458 
476 
403 
344 
335 
420 
45 1 
449 
444 
450 
437 
455 
537 
536 
476 
458 
507 
387 
3 06 
292 
350 
397 
420 
44 1 
468 
466 
448 
450 
446 
474 
453 
498 
479 

NO: 
MI 
607 
562 
434 
395 
409 
417 
468 
452 
436 
360 
324 
388 
46 1 
454 
45 1 
443 
453 
439 
534 
538 
506 
476 
500 
44 1 
323 
289 
329 
393 
417 
452 
484 
487 
470 
473 
457 
497 
477 
519 
422 

CUR4HO.XLS 
6-88 





WHC-SD-WM-VI-029, Revision 0 

ON LINE RUN # 4 HEPA FILTER EXHAUST 

TIM 

11:38:0: 
11:38:1! 
11:38:3: 
11:38:41 
11:39:0: 
11:39:11 
11:39:3: 
11:39:41 
11:40:0: 
11:40:1$ 
11:40:3: 
11:40:48 
1 1:4 1:01 
11:41 : l 8  
11:41:3! 
11 :41:45 
11:42:04 
I 1:42: 15 
11:42:34 
11:42:49 
11:43:04 
1 1 :43 : 19 
11:43:34 
11:43:49 
11:44:04 
1 1 :44: 19 
I1:44:34 
11:44:49 
11:45:04 
11 :45: 19 
11:45:34 
11:45:49 
I1:46:04 
11:46: 19 
11:46:34 
11:46:50 
11 :47:05 
11:47:20 
11:47:35 

0 

20.35 
20.33 
20.34 
20.33 
20.33 
20.33 
20.3 1 
20.3 1 
20.30 
20.30 
20.31 
20.3 1 
20.32 
20.32 
20.35 
20.35 
20.36 
20.35 
20.32 
20.31 
20.29 
20.3 1 
20.32 
20.35 
20.37 
20.38 
20.39 
20.40 
20.40 
20.41 
20.42 
20.41 
20.43 
20.43 
20.44 
20.43 
20.44 
20.43 
20.43 

C( 

34.: 
34.8 
37.7 
40.2 
45.2 
43.2 
47.2 
48.3 

46.7 
55.3 
44.7 
46.7 
43.7 
44.7 
47.7 
43.2 
50.3 
55.3 
62.4 
60.4 
58.9 
53.8 
49.2 
35.8 
35.8 
33.3 
29.3 
29.8 
31.8 
28.8 
26.8 
28.3 
24.8 
23.7 
22.3 
22.8 
24.8 
24.8 

52.8 

co 
0.79 
0.83 
0.82 
0.82 
0.83 
0.85 
0.86 
0.86 
0.88 
0.88 
0.86 
0.85 
0.85 
0.82 
0.80 
0.80 
0.79 
0.83 
0.88 
0.90 
0.89 
0.87 
0.79 
0.74 
0.71 
0.68 
0.68 
0.66 
0.64 
0.63 
0.62 
0.61 
0.59 
0.59 
0.59 
0.59 
0.59 
0.59 
0.59 

NOdN( 

456 
5 14 
517 

453 
49 1 
547 
511 
558 
575 
557 
524 
578 
586 
580 
5 74 
596 
602 
493 
560 
558 
573 
605 
615 
687 
711 
689 
676 
667 
700 
687 
68 1 
672 
684 
714 
660 
612 
576 
573 

5 i o  

NO 
M1 
24; 
288 
301 
291 
222 
238 
302 
279 
3 16 
323 
329 
263 
307 
322 
310 
310 
321 
35 1 
239 
263 
286 
28 1 
313 
321 
369 
408 
406 
398 
406 
448 
445 
433 
445 
459 
494 
46 1 
393 
384 
368 

CUR4HO.XLS 3 
C-90 



WHC-SD-Wh4-VI-029, Revision 0 

ON LINE RUN # 4 HEPA FILTER EXHAUST 

TIM: 

11:47:5( 
11:48:0! 
11:48:2( 
11:48:3! 
11:48:5( 
11:490! 
11:49:2( 
11:49:3! 
11:49:5c 
11:50:05 
11:50:2C 
11:50:35 
11:50:5C 
1 1 5  1:05 

115 1:35 

11:52:06 
11:52:21 
11:52:36 
11525 1 
11:53:06 
11:53:21 
11:53:36 
115351 
11:54:06 
11:54:21 
11:54:36 
11:54:5 1 
11:55:06 
11:55:21 
11:55:36 
11:55:51 
11:56:06 
11:56:21 
1156136 
11:56:51 
11:57:07 
11:57:22 

115 1:20 

115  1:50 

0. 

20.42 
20.42 
20.41 
20.41 
20.41 
20.41 
20.41 
20.40 
20.41 
20.40 
20.40 
20.38 
20.39 
20.39 
20.40 
20.39 
20.39 
20.39 
20.39 
20.40 
20.39 
20.40 
20 40 
20.39 
20.39 
20.37 
20.37 
20.35 
20.35 
20.36 
20.38 
20.37 
20.38 
20.38 
20.39 
20.38 
20.38 
20.38 
20.37 

C( 

24.8 
26.3 
27.3 
27.3 
27.2 
27.3 
28.8 
27.7 
28.8 
27.7 
28.8 
28.3 
27.7 
26.8 
29.3 
26.3 
28.8 
28.8 
29.8 
29.8 
27.7 
28.8 
28.3 
30.3 
29.3 
34.8 
36.2 
40.7 
46.8 
38.2 
35.8 
31.8 
28.8 
28.8 
28.8 
30.3 
30.3 
31.3 
34.3 

co 
0.6( 
0.61 
0.62 
0.64 
0.64 
0.64 
0.63 
0.63 
0.64 
0.64 
0.64 
0.65 
0.67 
0.66 
0.65 
0.66 
0.65 
0.65 
0.64 
0.63 
0.64 
0.64 
0.65 
0.66 
0.68 
0.70 
0.72 
0.74 
0.73 
0.72 
0.70 
0.68 
0.69 
0.68 
0.69 
0.70 
0.71 
0.71 
0.72 

NOdN( 

589 
67 1 
634 
639 
655 
580 
614 
575 
535 
552 
616 
62 1 
650 
576 
600 
610 
644 
585 
569 
637 
628 
564 
579 
578 
589 
53 1 
586 
620 
63 1 
68 1 
657 
666 
698 
654 
676 
697 
652 
643 
585 

NO 
MI 
367 
467 
45 1 
429 
476 
409 
423 
414 
358 
375 
430 
448 
499 
420 
424 
433 
479 
456 
419 
466 
487 
43 1 
427 
457 
455 
409 
432 
493 
505 
532 
537 
527 
588 
540 
545 
571 
528 
522 
469 
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NO MODE 

TIMI 

13:40:27 
13:40:42 
13:40:57 
13:4 1 : 12 
13:41:27 
13:41:42 
13:41:57 
13:42:12 
13:42:27 
13:44:58 
13:45:13 
13:45:28 
13:45:43 
13:45:58 
13:50:44 
135039 
13:51:14 
13:51:29 
13:51:44 
135 159  
13:52:14 
13:52:29 
13:42:42 
13:42:57 
13:43: 13 
13:43:28 
13:43:43 
13:43:58 
13:44: 13 
13:44:28 
13:44:43 
13:46:13 
13:46:28 
13:46:43 
13:46:58 
13:47:13 
13:47:28 
13:47:43 
13:47:58 
13:48:14 
13:48:29 
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ON LINE RUN # 4 MELTER EXHAUST 

0: 

18.49 
18.53 
18.53 
18.57 
18.56 
18.50 
18.45 
18.44 
18.41 
18.77 
18.84 
18.87 
18.89 
18.91 
19.31 
19.21 
19.10 
19.04 
19.07 
19.07 
19.07 
19.12 
18.40 
18.34 
18.29 
18.26 
18.27 
18.34 
18.42 
18.54 
18.67 
18.86 
18.86 
18.84 
18.87 
18.95 
19.05 
19-10 
19.18 
19.27 
19.34 

cc 

200.5 
184.0 
190.0 
176.5 
174.9 
189.5 
181.0 
186.6 
194.6 
140.0 
144.5 
133.5 
144.5 
155.9 
185.5 
225.0 
239.9 
247.1 
295.0 
266.1 
252.7 
242.5 
202.5 
208.5 
199.0 
200.0 
187.0 
183.5 
164.9 
148.5 
143.5 
148.9 
166.9 
175.9 
166.9 
172.9 
184.0 
178.9 
172.9 
177.4 
170.4 

co: 
5.58 
5.56 
5.51 
5.48 
5.61 
5.78 
5.81 
5.88 
5.97 
4.98 
4.82 
4.71 
4.62 
4.70 
3.64 
3.88 
4.11 
4.10 
4.04 
4.01 
3.93 
3.66 
6.06 
6.17 
6.3 1 
6.33 
6.34 
6.18 
5.91 
5.53 
5.22 
4.69 
4.73 
4.70 
4.52 
4.36 
4.28 
4.15 
3.90 
3.61 
3.31 

NOdN( 

1215 
1177 
952 

1322 
1006 
1627 
992 

1126 
788 

1641 
2079 
1860 
1749 
1287 
1172 
2560 
2491 
2400 
1953 
1585 
1394 
1281 
1012 
1075 
1582 
1681 
1900 
1804 
1812 
2068 
2056 

768 
1902 
1910 
2560 
2560 

611 
2037 
1286 
1365 
1276 

NO] 
MI 
684 
658 
925 
944 

1065 
673 

1046 
1007 
869 

1627 
1279 
1444 
1237 
1225 
1692 
1264 
1361 
1280 
1471 
1423 
1179 
1094 
1107 
648 
912 
626 
80 1 

1440 
1382 
1538 
1439 
1250 
1007 
952 
885 

1097 
1431 
1890 
2393 
2340 
1949 
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ON LINE RUN # 4 MELTER EXEIAUST 

TIME 0 2  co co2 

13:48:44 19.44 175.9 3.03 
13:48:59 19.49 157.4 2.93 
13:49: 14 19.52 148.5 2.95 
13:49:29 19.52 143.0 2.94 
13:49:44 19.53 148.5 2.97 
13:49:59 19.51 144.5 3.08 
13:SO: 14 19.48 155.4 3.15 
13:50:29 19.42 159.9 3.37 

NOXINO N O  
MI 

1463 1216 
2306 1037 
2324 1157 
2352 1255 
1964 1483 
1762 1665 
1416 1813 
2057 1762 
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During testing, the velocity head and temperature at each sample point, the static 
pressure of the duct, and the absolute barometric pressure are recorded. 

DescriDtion of Leak Check Procedures 

Before reading of the gas velocity pressure one made, the pitot-manometer system is 
leak checked. A short length of flexible tubing is attached to the impact side of the pitot tube, 
and a pressure of five to seven inches of water is put on the system by month. The tubing is 
crimped and the manometer is observed. The leak check is considered successful if the pressure 
holds steady for fifteen seconds. The process is then repeated on the static side of the system, 
however in this instance five to seven inches of water vacuum is placed on the system. 

Description of Detection Limits 

The minimum differential pressure that can be accurately measured with the standard 0" 
to 10" inclined manometer is 0.01" water. If more than 10 percent of the velocity head values 
are, or if the average value is, less than 0.10" then a more precise manometer must be used. The 
minimum velocity that can be measured with a Pitot tube is approximately 10 Wsec. Below this 
value the assumptions about turbulent flow upon which the Bernoulli equation is based fail and 
the calculation becomes inaccurate. 

Temperature is measured with a type-K thermocouple. These devices are accurate to 
*3'F over a range from O'F to 1500°F. 

Calibrntion Procedures 

P 

Pretest calibration of the S-type Pitot tube consists of measuring the angles and 
dimensions of the measuring tip and making adjustments as required to ensure that it conforms 
to standards specified in Method 2. 

The thermocouple is calibrated at the ice point and boiling point of water and at an 
upscale, hot oil, temperature against a mercury-in-glass thermometer. 

n6S1 liOH4298SAAPP 
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C02 AND 0 2  CONCENTRATION BY METHOD 3A 

Summrrv of Method 

This method uses an electronic continuous emission monitor (CEM) to measure both 
C02 and 0 2  concentrations. Analysis of carbon dioxide is based upon the absorption of infrared 
radiation by the carbon dioxide molecule. The intensity of the absorption depends on the 
concentration of C 0 2  compound present. The infrared light beam is split after the light source, 
with one part passing through the sample cell, and the other part passing through the reference 
cell, which is filled with a non-absorbing gas. Each beam then passes through a narrow band 
pass filter which passes the wavelength of light corresponding to the most intensely absorbing 
vibration into a photomultiplier tube which amplifies the signal. The amount of absorbed light 
(found by difference in signal intensity) is proportional to the amount of absorbing species 
present. 

The method of analysis for 02 is based upon the electrochemical reaction of oxygen in a 
he1 cell which occurs at a rate proportional to the concentration of oxygen. Oxygen in the 
sample gas diffuses through an oxygen specific membrane and is reduced at the cathode. A 
corresponding oxidation occurs at the anode and an electrical current is produced which is 
amplified and transmitted to an LCD readout. 

Descriotion of Srmnline Eauioment 

The analyzer and sampling system used for this analysis meets the following 
specifications. 

o Analyzer calibration error - Less than f 2 percent of the span for zero and 
calibration gases. 
Sampling system bias - Less than f 5 percent of the span for the zero and 
calibration gases. 
Zero drift - Less than f 3 percent of span over the period of each run. 
Calibration drift - Less than f 3 percent of span over the period of each run. 

0 

o 
0 

The C02 and 0 2  analyzer used by Parsons Engineering Science is an Anarad Model AR- 
205 Combustion Efficiency Monitor, which measures C02 concentration by the IR absorbtion 

7265 171GH4298SAAPP 
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technique and 0 2  concentration using an electrolytic fuel cell. The AR-205 has full-scale range 
0-20% C02. The CO2 calibration standards are typically 10-12% and 16-18% CO2 in N2 

The O2 analyzer has a range of 0-20.9% and calibration gases of IO-12% and 16-18% 
O2 inNlare typically used. Pure nitrogen, or another cylinder gas which contains no CO2 or 0 2  

is used to zero the instrument. 

The sample is extracted from the duct, conditioned and transported from the sample 
location into a vented manifold, The sample is then extracted from the manifold by a pump 
contained inside the analyzer cabinet. 

Descriotion of Operation 

After the analyzer is calibrated and system bias and leak checks are performed, sample 
gas is introduced into the instrument. Sampling runs may last from 15 minutes for turbine tests 
to 60 minutes or longer when done in conjunction with Method 5 .  

Analyzer responses are determined from a digital data acquisition system which uses an 
analog to digital signal converter, a personal computer and a hard copy printer. Spread sheet 
files of all measurements and calibration results are also saved onto a hard disk. 

Description of Detection Limits 

The flow rate of the AR-205 is 0.5 liters per minute. The analyzer has detection limits of 
0.1 percent for both COz and 0 2 .  

Calibration Procedures 

After the measurement system is prepared for use, calibration gases are introduced 
directly into the instrument. The analyzer is calibrated to f 2 percent of the instrument span for 
each standard introduced. A gas standard is then introduced into the sample system at the probe 
to conduct a system bias check. The system bias must not be greater than five percent of the 
instrument range. 

726517lGH4298SAAPP 
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Immediately before and after each sampling run, a zero and calibration system bias check 
is performed by introducing zero and mid-range gas into the sampling system at the probe. If 
either the zero or upscale value exceeds the system bias specification, the run is considered 
invalid. 

In the event that the analyzer fails any of the above tests, the system is diagnosed to 
locate the source of the problem, corrective maintenance is performed, and the mesurement 
system is recalibrated according to the procedures outlined previously. 

If all checks are satisfactory, the results of the calibration and system bias checks are 
used to correct the average observed SO, concentrations for system drift. The drift correction is 
performed using equation 6C-1 from Method 6C. 

NOx CONCENTRATION BY USEPA METHOD 7E 

Summarv of Method 

The method of analysis of total oxides of nitrogen (NOJ is based upon the 
chemiluminescent reaction between nitric oxide (NO) and ozone (03). When these two 
compounds react, a characteristic wavelength of light is emitted. The light is passed through a 
photomultiplier tube which amplifies the light beam. The intensity of the amplified light beam is 
measured by a detector, which converts the light energy into an electronic signal. The 
magnitude of the signal is proportional to the amount of NO present in the gas sample. The 
instrument contains an internal source of ozone and a catalytic reduction chamber wherein NO, 
in the sample is reduced to NO prior to its introduction into the reaction chamber. The 
reduction catalyst may be by-passed, thus allowing for sequential analysis of total NO, and then 
NO. The concentration ofNO, may then be determined by difference. 

Description of Samoling Eouioment 

The analyzer and sampling system used for this analysis meets the following 
specifications: 

7265 17lOH4298SAAPP 
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Descrintion of Snmnling Eauinment 

The analyzer used for this analysis meets the following specifications: 

0 Analyzer calibration error - Less than f 2 percent of the span for zero, mid- 
range, and high-range calibration gases. 
Sampling system bias - Less than f 5 percent of the span for the zero, and mid- 
or high-range calibration gases. 
Zero drift - Less than f 3 percent of span over the period of each run. 
Calibration drift - Less than f 3 percent of span over the period of each run. 

0 

0 

0 

The CO analyzer used by Engineering-Science is the Bendix Model 8501-SCA Carbon 
Monoxide Analyzer, which has full-scale ranges 0-50, 0-250, 0-500, and 0-1,000 ppm CO. It is 
typically operated in the 0-1000 ppm range with standard gases that are 300 ppm, 600 ppm and 
900 ppm CO in N2. 

The sample is extracted from the stack, conditioned to remove moisture, and transported 
to the sample manifold by in inert sample line. The sample conditioning system removes 
moisture to a dew point of 30'F. Method 10 specifies the use of ascarite to remove COz from 
the sample, however ES does not typically use ascarite. During calibration, the introduction of 
twelve to eighteen percent C 0 2  into the analyzer demonstrates the absence of C02 interference. 

Description of Oneration 

The full-scale range of the analyzer is chosen such that the high range span gas 
concentration does not exceed 1.5 times the applicable source performance standard at stack 
conditions. 

Analyzer response is measured by a digital acquisition system @AS), which converts the 
analog output of the analyzer to digital data which is displayed on the screen of a personal 
computer. Data is also written to a hard disk file and to a printer. 
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to the five-point calibrations that were done in the laboratory to ensure proper instrument 
calibration. Following these three point calibrations a system bias check is performed for each 
instrument. This consists of injecting a zero and span gas into the sample conditioning system at 
the 3-way valve that is mounted at the end of the probe. The response to the span gas injected 
ahead of the conditioning system must agree within two percent to the response to the same gas 
injected directly into the analyzer. If this test is passed, the system is proven to be free of leaks 
and interferences. This 
diagnosis includes looking for leaks, pools of condensate, accumulations of dirt in the lines or on 
the filter and checking for instrument malfunctions. 

If the test is failed, then a diagnosis of the system if performed. 

Descrintion of Samole Volumes and Detection Limits 

Sample volume does not apply to a continuous monitoring system. The analyzer flow 
rate is specific to the instrument and may be found in the operator's manual. Where the 
concentration o f  organic vapors in the sample gas stream exceeds the capacity of the detector, a 
heated capillary or critical orifice may be used downstream of the pump to restrict the flow to 
the analyzer. 

Since the span value is chosen to be 1.5 to 2.5 times the expected sample concentration, 
the detection limit of the method does not apply. 

Calibration Procedures 

All calibration gases are chosen to conform to USEPA Protocol 1, so verification of the 
calibration gases is not required. Gas concentrations are chosen as follows. The span gas is 80- 
90% of the full-scale range, and the midrange standard is 45-55% of the concentration of the 
span gas. 

After the measurement system is prepared for use, the calibration gases are directly 
introduced into the instrument. The analyzer calibration error check shall be considered invalid 
if the result for any of the gases is more than k 2 percent different from the results obtained 
when compared with the five-point calibration performed at the laboratory. 
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Immediately after the sampling run, a zero and calibration drift check is performed in the 
same manner as the system bias check described above. If either the zero or upscale value 
exceeds the system bias specification, the run is considered invalid. 

In the event that the analyzer fails any of the above tests, the system is diagnosed to 
determine the source of the problem, corrective maintenance is performed, and the entire 
procedure is repeated. 

If all checks are satisfactory, the averages of the zero and span responses from the 
recorder at the beginning and end of the test are used to calculate the sample concentration for 
the run. 

After a run is successfully completed, the data is transcribed from the strip chart onto the 
Continuous Analyzer Daily Data form (Figure 2) and the information at the top is completed. 
The data is then reduced. 

A Data Acquisition System may be incorporated in order to obtain the detector output 
response which provides a hard copy of the resclts and, the data is also stored on computer. 
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CONTINUOLIS ANALYZER DAILY DATA 

Plant: 
Date: 

Run : 
Pol lutant:  

Operator: Sample S i z e :  
S t r i p  Chart Analyzer S e r i a l  No.: 
Recorder Type: Analyze Model: 
Ins t .  Span Range: Output Signal  Format: 

Mete r/Recorde r Read 1 ng : 

- 
Span Gas Conc.: - 

CALIBRATION (SCALE FACPOR/LINEAR REGRESSION, E X . )  
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T J Gee 
Triangle Lab of RTP, Inc 
801 Capitola Drive 
D u f i ~ ~  NC 27713 

LABORATORY REPORT 

Sample Received: 
Report Date: 
Purchase Order #: 

OW23195 
03/01 I95 
12927 

SAMPIEID LAB ID ANALYSIS RESULTS -1 
HEPA-MMT-1 K-1607 Cesium - 
Front Half 

<0.1 rng/Ljter . 

HEPA-MMT-1 
Back HaH 

K-1680 Cesium <0.1 mg1Liter 

HEPA-MMT-2 K-16B9 Cesium 
I Front Half 

0.1 mg/Liter 

HEPA-MMT-1 K-1690 
Back Half 

Cesium co.1 

HEPA-MMT3 K-1691 Ceslum 
Front Half 

0.13 rng/Liter 

HEPA-MMT-3 K-1892 Cesium 
Back Half 

<0.1 mg/Liter 

HEPA-MMT- K-1693 
Blank Front Half 

Cesium 0.39 mglliter 

B-13 
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IABQRATORY REPORT 

T. J. Gee 

ANALYSIS RESULTS 

HEPA-MMT- K-1694 Cesium 
Blank Back Half 

<O.l mg/Uter 

Blank HNO, 
filter #MOO8195 

K-1695 Cesium co.1 mg/Uter 

Metler-MMT- K-1696 Cesium 
2 Front Half 

426 mg/Utet 

MetlW-MMT- K-1697 
2 Back Half 

CeoiUm co.1 rnglLiter 

. - 
1 

MetlW-MMT- K-1698 Cesium 335 rng/Liter 
3 Front Half 

- 

Mgtler-MMT- K-1699 Cesium 0.28 mgRiter 
3 Back Half 

Metlor-MMT- K-1700 Cesium 3Q7 mg/Uter 
4 Front Half 

- 1 - 

', 

Metler-MMT- K-1701 CeslUm <0.1 mgRiter . 4BackHalf 
.? 

MB 

A M  

K-1702 Cesium eo.1 mg/Uter 

Page 2 of 2 

B-14 







WHC-SD-WM-VI-029, Revision 0 
Triangle Laboraton- of RTF’, Inc 
Case Narrative 

March 1,1995 
TLI Project #: 31527A 

Instrurmntniion: 

Boron (B), chromium (Cr), molybdenum @lo), and strontium (Sr) concentrations were 
determined by Inductively Coupled Plasma Emission Spectroscopy (ICP). 

Potassium (IC) and sodium (Na) concentrations were analyzed by Flame Atomic 
Absorption (FLAA). 

Data Review: 

The recoveries for the postdigestion spike (PDS) for B for the samples HEPA-MMT-1 
and FH MELTER-MMT-2 BH cannot be considered valid qualifiers due to the fact that 
the respective spikc concentrations added were insignificant in comparison to the levels 
of this analytc pnsent in the native samples. 

The recoVeries for the postdigestion spike (PDS) for Sr for the sample HEPA-MMT-1 
FH cannot be considend a valid qualifier due to the fact that the respective spike 
concentrations added wcrc insignificant in comparison to the levels of this anal@ 
present in the native sample. 

The recovcTies for all postdigestion spikes (PDS) for Na and K cannot be considered 
valid qualifiers due to the fact that the respective spike concentdons added were 
insignificant in comparison to the levels of thw anal* present in the native sample. 

Postdigcstion spikes were not pexformed for B, Cr, Mo, and Sr for the sample 
MELTER-MMT-2 FH due to the high levels of thest analytes in the native sample. 

The serial dilution results for Cr for the sample MELTER-MMT-2 FH, K for the 
samples HEPA-MMT-I BH and MELTER-W-2 BH, and Na for the sample 
MELTER-MMT-2 FH demonstrated RPDs outside the QC control Criteria of 10.0 
percent, which indicates the presence of a significant amount of interfercnts specific to 
these analytes in the native sample matrix. 
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Triangle Laboratories of RTP, Inr 
Cere Narrative 

March 1,1995 
TLI Project #: 31527A 

AU analytes found in the method blank (MB) are detected at a level equal to or less than 
the respective Instrument Detection Limit (IDL) with the exception of N a  The 
concentration of Na in the Method Blank was slightly greater than the respective IDL and 
should not significantly aEect appropriate the sample results. 

The analytical duplicateslduplicate analyses for analytes analyzed by F L U  cannot be 
considered valid qualifiers if the concentrations of the analytes in the original andor 
duplicate sample are not at least five times the respective IDLs. The RPDs for these 
analyses are indicated by "-La in the Analyte Summary Reports. 

The analytical duplicatedduplicate analyses for analytes analyzed by ICP cannot be 
considered valid qualifiers if the concentrations of the analytes in the original and/or 
duplicate sample are not at least ten times the respective IDLs. The RPDs for these 
analyses are indicated by "<IDL" in the M y t e  Summary Reports. 

For analytical duplicateslduplicate analyses which are valid qualifiers, the quality control 
RPD is +/- 20.0 percent. IfRPDs are outside this range, interferences are suspected. 

The serial dilution analyses for analytes analyzed by FLAA cannot be considered valid 
qualiliers if the concentrations of the analytes in the serial dilution sample are not at least 
five times the respective IDLs. The Serial dilution RPDs for these analyses are indicated 
by "CIDL" in the Analyte Summary Reports. 

The serial dilution analyses for analytes analyzed by ICP cannot be considered valid 
qualifiers if the concentrations of the analytes in the serial dilution sample are less than ten 
times the respective IDLs. The serial dilution RPDs for these analyses are indicated by 
WDL" in the U y t e  Summary Reports. 

For serial dilution analyses which are valid qualifiers, the quality control RPD is ten 
percent. IfRPDs are outside this range, interferences are suspected. 

The quality control range for percent recoveries of predigestion spiked samples is 80-120 
percent. If recoveries are outside this range, a matrix ef€ect is suspected. 

The quality control range for percent recoveries of post-digestion spiked samples analyzed 
by ICP is 75-125 percent. Ifrecoveries are outside this range, a matrix effect is suspected. 
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Triangle Laboratories of RTP, Inc 
Case Narrative 

March 1,1995 
TU Project #: 31527A 

By our interpretation, the analytical data in this project are valid based on the guidelines of 
EPA Methods 6010A and 7000A series. Any specific QC concerns or problems have 
been discussed in the QC REMARKS section with emphasis on their effect on the data. 
Should Engineering-Sciencc, Inc. have any questions or comments regarding this data 
package, please feel free to contact Hani Karam, Air Quality Client Services Manager, at 
(919) 544-8351. 

For Triangle Laboratories of RTP, hc.. 

Report Preparation 

,p*4fir 
Report Preparation Chemist 

Quality Control 

-fr-4 - +- a 3 / P  '/yS. 
Show-JoiHsieh 
Report Preparation Chemist 

The number of pages in this data package is: ! 0 9 

B-19 5 





.- 

WHC-SD-W-VI-029, Revision 0 

I 

CALCULATIONS FOR MULTI-METALS TRAIN SAMPLES 

RESULTS FOR TRACE METALS (exmot mermrvk 

RESULT in pg(Fr0ntHalf) = pi~/L * ml FV * DF 
lo00 

ml FV = final volume in ml 
DF = Dilution Factor 

RESULT in pg (BackHalf& h p h g e ~ ~ )  = & g &  
1000 

ml FV =final volume in ml 
ml TV =total volume in ml 
DF = Dilmon Factor 

RESULT in (Front Half) = pgL * (ml FV/ml aliquot) * Mw * DF 

MPV (mercury preparation volume) = 0.1 L 
ml FV =final mlume in ml 
DF = Dilution Factor 

RESULT hpg (BadtHalf&Impingers) = pgL * (mlTV/ml aliquot) * MPV * DF 

Mpv (mercury preparation volume) = 0.1 L 
ml TV =total volume in ml 
DF = Ddution Factor 

%REC (Percent Recoverv\ for MSMSD and He s o i k  

%REC = &ike s m l e  results - o r i d  s m le d ts*100 
me spike sample results 

%REC (Peremt Recovervl for LCSlLCSD and PDS: 

I 
RPD= lw t2-Result1 1 * l o 0  

(Rcsdt2 +Result lyz 
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XEhT 
UTE(S) RECEIVED: 
MTE(S) ANAL-. 
JAPE R E P O R W :  

-U PROJECT t: 
DATA FILE&%: 

UOR m l m l m l  DIL TOW ug 
2Ilu1I Sample ID N Sam#* M mint CONC N FV u.d FACTOR RESUT RPD *REG. 

IEPA-MMT-I FH 96u-4 1'25.W7 3M.87 NIA 100 N/A 1 30.5 - - 
HEPA-MMT-1 BH as444 072124 m . 0 7  300 100 300 1 23.0 - - 
VEPA-MMT-Z m 06ud 1120M 2MO8 NIA 100 NIA 1 zao - - 
1EPIIOMT-Z BH 06w 117.2M 262.41 310 100 310 1 zaz - - 
HEPA-MMTJ FH obu-lo 181.583 451.23 NIA 100 NIA 1 45.1 - - 
HEPA-MMTJ BH obu-11 s o a s 5  m.41 so0 100 300 1 78.3 - - 
IEPA-MMTBUNK FH S5-M-z 150.017 3M45 NIA 100 NIA 1 38.8 - - 

.IEPA-MMT-BUNK BH OM-1 0.1s -1.01 102 100 la 1 < 5.07 - - 
BUNK HNQS FILTER XMOMP5 (UJMd 41 ,1107 a.87 NIA 100 NIA 1 8.20 - - 
4ELPERUMT-2 FH os444 x2m 720.521 1-34 NIA 100 NIA 200 37291 - - 
.IELTER-MMT-2 BH 05444x5 21U.M 55W.12 530 100 530 5 2100 - - 
MELTER-MMTJ FH w u - 1 2  x2w 491.57 lZW.38 NIA 100 N/A 200 m(u - - 
ELTERMMTJ BH -15X5 m1.m m a 4 2  500 t m  500 5 4264 - - 

obu-14 Xl00 U1.78 14Zl.M NIA 100 NIA 100 14220 - - .IELTER-MMT4 FH 
eMc15X100 2Uo05 072.81 570 100 570 100 me - - MELTER-MMT4 BH 
wud M 110.181 287.53 NIA 100 NIA 1 2a.o <lDL - iEPA-MMTJ m DA 

B-22 8 
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ICP YWLANMYTE SUMMARY REPORT 

:m 
ATEO RECENED. 
MTE(S) ANMYZED: 
!ATE REPORTED: 
11 PROJECT c: 

OATA FILEO: 

wcu 225318 
ObUJ 1a.w - 5m.wJ. 
e5444 1 1S.YZ 

-1 0 400.57 
-1 1 141.601 

wJ-M-2 422.330 
-1 05.m 

m s w  131.W8 

05M4 XSO 3m.40 
m u a  2u.m 
eS44-12 B O  32m.w 
05-84-13 2M.SM 

-14x100 lSn.60 
wdcl s 024048 

1- NIA 
7.20 300 

27.68 NIA 
a47 310 

4za7 NIA 
432 300 

45,s NIA 
art io2 

~47.34 NIA 

2.88 NIA 

20.87 uo 
463.20 NIA 
2s.Y 500 

228.13 NIA 
a m  570 

100 
100 

100 
100 

100 
100 

100 
100 

im 
100 
100 

100 
100 

100 
100 

NIA 
300 

NIA 
310 

NIA 
300 

NIA 
102 

NIA 

NIA 
S O  

NIA 
500 

NIA 
570 

1 1.- 
1 < 0.m 

1 en 
1 < 0.m 

1 4.2s 
1 < 0 . m  

1 4.55 
1 < 0.- 

1 < 0 . 0 0  

so 2757 
1 2.07 

50 2318 
1 2 .u  

100 2281 
1 < 0.m 

IEPA-MMT-Z m DA 
EPA-MMT-2 BH M 

YBTERUUTJ PII DA 
‘(ELTERM4 EH DA 

IEp*-LIMT-f FH L 
HEPA-MMT-1 SH L 
MQTER-MMT-2 FH L 
KLTER-MMT-2 BH L 

AEPIMMT-1 FH PDS 
HEPA-MMT-1 BH PDS 
IELTER-MuT-2 BH PDS 

Mhod Blank 
us 

WU-3 DA 
-4DA 
-12 XSO M 
-13 DA 

-L 

e 5 4 4 4 X S O L  
OS-EUL 

05-644 PDS 
BSd4-3 PDS 
obuo PDS 

51527IMB 
SlS27AICS 

260.474 
130.260 
a.?os.38 
uI.018 

rims 
OaaeZS 
760.07 
81.2U 

19m.m 
1101 .sa 
1lrn.M 

74.MbS 
1174.34 

ZS.01 
2.m 

4mS2 
U.14 

4.73 
-2.21 
ea11 
4 4 1  

1M.W 
1 S7.70 
1 sa01 

4.- 
lU.10 

100 
100 
100 
100 

100 
100 
100 
io0 

NIA 
310 
NIA 
500 

NIA 
300 

NIA 
uo 

1l l . lM 
m a 7  
3OM.M 
mo4.i~ 
nw.24 
UM.48 
bS.241 

-7.70 
1M.74 
m.w1 
3aS3.40 

6(00.#1 
W l . 1 8  
az.60eZ 
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Wd44 
w - w  
9?1646 
m44-6 

9564-1 0 
m-M-11 

m u - 2  
9 W - 1  

OS-2044  

0 5 4 4  wo 
mu0 
m u 4 2  wo 
mu-1s 
m u - 1 4  xim 
e5-M-1s 

3OW.M 
. U S 2 9  

4024.95 
73s.m 
51U.00 
3Md2 

4W4.W 
227.m 

u i 9 . m  

2M74.30 
700.947 

21 7m.10 
1004.35 

7667.32 
a7s.Mo 

HEPA-MMT-1 M 
HEPA-MMT-1 BH 
HEPA-MMT-2 M 
HEPAMMT-2 BH 
HEPA-MMTJ M 
HEPAMMT-3 BH 
H E P A A W T W K F H  
HEPA-MMT-BLANKBH 

BLANK HNO3 flLlEU #MOM,%S 

MELlEU-MMT-2 FH 
UQlEU-MMT-2 EM 

MELlEUMMTJM 
MELTEU-MMTJ BH 

MELlEUMMT4 FH 
MELm.tdMT4Bn 

0.67 

17.23 
0.90 

25.01 
4.95 

17.40 
-1 .M 

14.24 

128.32 
1.07 

105.40 
2.24 

35.25 
4.90 

900 

NIA 
310 

NIA 
300 

NIA 
102 

NIA 

NIA 
530 

NIA 
500 

NIA 
570 

100 

1 w  
100 

100 
100 

1w 
100 

100 

100 
100 

100 
tw 
loo 
100 

UYI 

NIA 
310 

NIA 
300 

NIA 
102 

NIA 

WA 
530 

NIA 
5w 

NIA 
sm 

1 c 0.240 

1 1 .72 
1 < 0.240 

1 2.30 
1 < 0.240 

1 1.74 
1 < 0.240 

1 1.42 

so 642 
1 < 0.240 

50 527 
1 < 0.240 

100 u5 
1 < 0.240 

HEPA-MUT-~ m DA 
HEPA-MMT-2 BH DA 
MELTEU-MMT-3 M DA 
MELTEUMMT-3 BH DA 

4W7.24 
725.228 

ZlW.40 
1001.13 

~ 0 . 9 1 3  
sszo55 
UZ5.13 
214.434 

lss10.00 
0448.33 
9M4.96 

1SB.W 
9Mw.00 

17.41 
O.u 

lOS.62 
222 

1.67 
-1.10 
m.71 
-1 .a0 

64.30 
44.19 
46.37 

-1 PI 
488.56 

WA 
a i  o 
WA 
500 

NIA 
300 
NIA 
(130 

100 
100 
loo 
100 

100 
100 
100 
100 

NIA 
310 
NIA 
500 

NIA 
so0 
WA 
530 

1 
1 

50 
1 

5 
5 

230 
5 

1.74 
< 0.240 

319 
< 0.240 

< 1.20 
< 1.M 

503 
< 1.20 

IHEPA-MMT-1 FH L 
HEPAMMT-1 BH L 
MalEUMMT-2 M L 
MELTEU-MMT-2 BH L 

HEPAMMT-1 M PDS 
HEPA-MMT-1 RH PDS 
MELTER-MMT-2 BH PDS 

y.hodBlnlh 
LCS 

mu4 L 
W L  
W U - 0  wo L 
05440 L 

W.w-4pos 
98444 PDS 
m-u9 PDS 

31527A-MB 
S1527AICS 

97.5% 
MA% 
02.7% 

- 
97.7% 

1aM.61 
197W.M 

101612.00 

95159.50 
157.W 

1777S3.00 
07w1.00 

3.00 
Mm4.20 

102,067 
19lM6.00 
97215.90 

131.901 

i 01 m7.00 

mwam 

0.0 
1 00.0 

1ooo.o 
laos.81 

-2.07 

500.0 

4 M . P  pwucyu 

m.64 ~1moUoN 
47s.00 p00uwu 

487.74 pooucl/r) 

951.19 (1oOouafLl 
a a a  wauaf~l  

-1.w 

-2.24 

-2.1 0 

con. cadi.- 0.99907 
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Fw YMTL ANALYE SUUMAUY REPORT 

UBCT: 
ATE(s) RECBVED: 

MEIS) ANMYLED: 
DATE REPORTED: 

J PROJECT I: 
ATA f l U ( S ) :  

M m m r ~ u p / L M m l m l D I L  T4ld ug 
ahnl SunPI. ID TUSnnt~lmlD ABSORB CDNC N FV uud FACTOR RESULT R P D  %REC. 

EPA-MMT-1 FH - 0.43O7 1885.10 NIA 100 NIA 1 1Se - - 
EPA-MMT-1 BH w6c3 0.3031 168230 300 100 300 1 1- - - 

H E P W - ?  FH m u 4  X l O  0.- 2W.20 NIA 100 NIA 10 24s - - 
“EPA-MMT-? BH obw Od8W 1652.90 310 100 310 1 10S - - 

E P W 4  FH M.W-10 x5 0.1m Ue.90 NIA 100 NIA S 27o - - 
HEPA-MMT4 BH -1 1 O P 8 l  1012.40 500 100 300 1 101 - - 
YEPA-MMT-K m obw xzo 0 . 0  =SO NIA 100 NIA 20 4 a  - - 

EPA-MMT-BUNK BH -1 a- w8.70 io1 loo io1 1 99.7 - - 
a U N K  HNOS FILTER I M O O W S  OS9044 0.1’100 720.W NIA 100 NIA 1 72.1 - - 
MELTER.MMr-2FH w4-8 Xloao 0.B78 1Oll.M NIA 100 NIA loo0 101lM - - 

ELTER-MMT-2 BH @ s u a  x5 0.1150 490.30 U O  100 !NO S 24s - - 
4TER-MMT4FH -12X1OaO 0.1444 812.W NIA 100 NIA loo0 81200 - - 
MELTER-MMT4 BH WU-13  X3 0.1358 S74.10 So0 100 5W S 287 - - 

~LTERMMT~ m M..C14X1000 0.lSW W0.M NIA 100 NIA loo0 5OooO - - 
asER-MMT4w -1s a im 4 a . w  s?o 100 570 i 46.3 - - 

HEPA4MT-1 RI DA WU4 M 0.Un 1874.40 NIA 100 NIA 1 187 o.smu - 
EPA-MMT-2 !+I DA M644DAX10 KOSO7 2S2.00 NIA 100 NIA 10 252 1.12% - 
EPAsIUT-2 BH DA wu4 M 0.m 1BSO.M 310 100 310 1 1- 0.405% - 

MELTER-MMT-3 FH DA W-M-lWlOOQDA 0.1- MS.70 NIA 100 NIA loo0 a i m  0.m~ - 
MQTER-MMTJ BH DA ~ d 4 - 1 3 x S M  0.1381 S78.M SO0 100 S M  S 2M 0.4.3s - 

EPA-MMT-1 FH L wd44 L aaDSO 40550 NIA i w  NIA s 2m 7.28% - 
EPA-MMT-1 BH L wu-3 L awa 3e4.40 300 100 300 s 163 8.52% - 

I I E L T E R M - 2  FH L ebb(-dxicmL 0 . ~ 0 1  1e.w NM 100 NIA soo0 M S ~  17.9% - 
. lELTER-MMT-2 BH L e6w W L  0.0230 97.10 U O  100 530 25 Z U  0.984% - 

EPA4MT-1 FH POS ocu-4PDsxz 037% 15m.20 - - - - - - 131% 
H€PA-MuT-1 BH ws M 4 U P D S X Z  0 3 1 7  141S.00 - - - - - - 115% 
MELTER-MMT-2 BH PDS wuaPosx5 a i 7 w  n 1 . w  - - - - - - 115% 

2 s  31527AICS 0.2450 lM2.20 - - - - - - 1 m x  
- - - - Sl527AsIB 0.oOu 13.70 - - - 

BUNK a m  a0 
Bml-8oluJA 0.0118 M O  
5nn-200uplL 0.0178 2W.O 
sTm-sooua/L a1110 SOO.0 c0IT.M. 0.98091 
Sl’M-lOOQ&& OBN 1OO0.0 
m-2wou(I/L 0.4025 2 w a o  
IcV400 aim7 =a70 
ICI) 0.0014 d.M 
CFY-1500 0.3502 1S21.70 
CCB QOOff 4.50 
cCv-lS00 0.3527 lSM.90 
CCB QmJa 4.00 
cCv-lS00 auy isi8.40 
CCB 0.Owe 2.30 
c~v-1500 0.3s- 1525.10 
CCB o.ooio 4.10 
cCv-15W 0.3507 lU8.90 
CCB 0.- 2.so 

mwdBlu* 
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194:02: ,--------.--.-----------*-----------,-----------.-----------------------------------*-----------. 

........................................................... *-----------,-----------,-----------*-----------------------*-----------, 

t O k ! C ? B  ------------.---.------.+------'--------,-----------*-----------*-----------*------~----t 

.. ......................................................................*............................................................ 

............................ 

. .  b 

i............ ............................................... t................. ..................*.................................... 
Eeceivinf ~ Q & ~ C S :  C!ie?.t's Cbcrn o f  tusrodr d i i i e r s  iron unht the Shiule I U S  read: used the ibs on sanpie t o  log ib. 

1 9 ;  
....................... 

! Archivr krnarar: B-33 .... ~ .................. . ~ , ~  ................................ . . . . . . . . . .  





; Client: ESIOZ I EN6IHEERlN6-SCIENCE. INC. I 95 

BOX no cootnni : t a r r i e r  and numoer I fedEx/312090613f : 204 I 

: TLI Number ilatrix I To LAB I T o  STORAGE: To LAB I To STORAGE: To LAB ! To STORAGE: To LPB : IO SIoRn6E: 
iR/H:CPl! Client 10 Location I Oatd in i t  Oatellnit I Date/lnit Oatellnit ; Oatellnit I Oate/Init ; OiteiIni t  ; Oatc/In,it ; 



Q 
SI 
-2 I 

-. r. 
i i 

0 I I a I < < =  _' .- i 
- l e  0 = ;  - - . _  - 2 g 2 . e -  2 [' a 

, e  

3 - 3 3  k: 
- !it: ' I l l  ~ 

- . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . .  

7 - 

- E/ 0 : - ? G o _  Q - -"I z =  e e - 5  , s 8  : a r c  i- ............................................ ............................................ 
- 
E 

- ?  2 5  s >  ................ 

1 

- d  1 4 ,  
s c  

I 

z E 3  
n 5 . G  s > z  

i g a  / ?  

.............. 
.............. 

I :  
I ' D  

- 0  
= e l  I 

............... 
1 





. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  
qdd- PepPo i - e(oa ' 3 ~ 0 3  ydn ioulj ; 

j -  ! 
JUl qdcJ-jo; 

lrlr-rdn. 

I Y  .. I 
I 

sIs AIouw 

! '  
I 

_- 
VVAL 



Triangle Laboratories I of RTP 
(919) 544-5729 

CON1 Y 

(1) "Tj . CON1 I 

R I IN03 
. . . . . . . . . . .  

i labelp. 

i Volume-ml 

! Allquol A- 

j Allquol B- 

{ co LL A 
I 

KMN04 . . . . . . . . . .  

:label 

i Volume- ml 

; Allquol A_- 

: Allquol B .- 
i In1 ___ 

;Dole .......................... 

.> .. .A 

. .  - . --.- ......................... 
(Dupiicale Analysis 01 Each) - nd conc. HN03 Date 

I ? s. 
Sample Splke 5 s (I 81111~SQIkatequI1ed) 

, r= . ,  
i !label- In1 ___ , 
; !  

! ;Volume- [)ole / .  . .  . . . . . . . . . .  . , .  I .  

W 

Dilute to 

I 
Atlquol A:- Allquol A: ~ 

Aliquot B: - ! 
: ; I  . .  
a ,  i spk- ml I ,  

! ! of-wb 

j flnal spk conc. Date ! 

! 
lnt - : 

: I added-ppb .................................................. . . !  ............... . . . . . . . . . . . . . . . . . . . . . . . . . .  

.............. 
. . . . . . . . . .  . . .  

..... . . . . . . . . . . . . . . .  __ ml to --ml FV t __ u l  sc 

Inlltals: I nntn. 

! 

! 
! 

: label 
lbl: Int- 

Arne- Date 
I ;  

i ! label- Int- 

: mume- Dale 

~~~-. . . .d Date 
I !  
! !  

! 
~ 

I " , l , r . - . " , " l * " . . . ,  . I .  . . .  

(One pori dlwrlkm spk an BH fa GFAA) 
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CONI U 

. . . . . .  I IC I  . . . . . . . . .  . . .  I IN03 KMN04 

Acetone 

label+ label- 

ype: G or Q 
label--- 

Volume- bbel*L.o0J-f 

For Melals For 110 
Allqi In! 0- : i Aiic!mt I I  - 

and cow. HN03 Dole 
Duplicate Analysis of Emh] 

. I  

j ilobel- irit ___ In1 ___ , I 
j !  
! j Volume- Dale 

. . . . . . . .  I , 
Allqtrot A: - 
Allquol 0: ___ 

. .  

. . .  . . . .  
Allquol 8:- 

DUule lo 

.................. - .- .......................... . .  

j ,  

j I  
! '  

j spk-ml 
! ! Of-F)i>b Inl- ; 
! flnal spk conc. D ~ ) ~  

! 

! 8 added-ppb ....................................................... : I !  I 

FI I & BI I Serial dlliillon performed 

IIL sc - ml to -ml FV t - 
Inlllols: 
n,-,t.,. 
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Triangle Laboratories of RTP 
(91 9) 544-5729 

CONI n 
0 cE I IN03 

KMN04 . . . .  . .  

i label 

i Volume -nil 

i Allquol A- 

/ Allquol B- 
i In1 __ 

L. VMA ___ I 

I I(: I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
. .  : ,  ~ l u ~ - ~  Dote : ,  

i . . . . . . . . . . .  j i ,  i label- Int- )lume- Date 
mst -SI @e on FH for GFM)) . .  . .  

. .  , .  . . . . .  

! 
i hblume- Date 

& BH Post dig. spk. 1 Allquot A: -mL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
(Ooe p o r t  dleerllon r@ on BH for GFM) 

~ ppb 
~~ .. - _ _  ____ .. , *- .,,, . . . . . . .  

label 

Volume-ml 

Allqiiol A- 

Allquot B- 
In1 __ 

m!e ....- 

I '  
I 

Allquol 8: __ 
j spk-ml ! .  

I . . . ~  . . . . . . . . . . .  P?b . . . . . . . .  . I  

! ; of-rwb In1 ~ , 

i : llnal spk conc. D~~~ 
! oclded- 

F H  & BtI Serlal dillillon performed 
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m he r 
1 
2 
3 
-1 

6 
7 
R 
9 

i o  
11 
t 2  
1 3  
?1 
1 5 
1 6  
1 i  
1 x  
1 9  
2 0  
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
2 7  
2 R  
2 9  
3 I) 
31  
3 2  
3 3 
3 4  
3 5  
3 6  
3 i  
3 8  
3 9  
40  
4 1  
4 2  
13 
4 4  
4 3  

- 
:> 

.AS 
Posn  

4 

2 

4 
4 
6 
5 
54 
9 

10 
I 1  
1 2  
i R 
I 4  
I 5  
Ifi 

- :> 

7 ., 

1 i  
18 - 

I 

8 
1 9  
2 0  
2 1  

Sample  I D  

wcal s t R n d a r d  
h l a r i k  
$ 2  s t a n d a r d  
i 3  s t a n d a r d  
$ 4  s t a n d a r d  
CHECK HS 
I C V  
I C B  
T C S.AB T 
,115 2 i . A - Y S  

9 i -8 4 - ; 
9.5 -8  4 - 2 
9 5 - 2 0 4 - 8  
9 -8 4 - n 
9 5 4 4 2  PDS 
9.3-84-3 L 
9.5 - 8 4  - 4 
95 -34-4  PDS 
C C V I  
r C R l  
9 5 - R 4 - 1  L 
9 r? -u4 - 5 
9 5 -8 4 - 3 D.A 

n I 3 2 7 .4 -  1.rs 
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2 2  9 5 - 8 4 - f i  
'23 9 5 - R 4 - 6  PA 
2 4  9.5-81-3 
2 5  95-84-:3 PDS 
2 6  95 -84-8  1, 
2 7  9 5 - 8 4 - 3  
2 8  95-X1-9 PDS 
i C C V 2  
8 C C B 2  

2 9  9.5-84-9 L 
3 0  9 5 - 8 4 - 1 0  
:31 9.5-84-1 1 
3 2  9.5-84-12 
33 9 5 - 8 4 - 1 2  D.A 
34  9 5 - 8 4 - 1 3  
3 5  9 5 - 8 4 - 1 1  DA 
R f i  95 -84-14  
3 i  9 5 - 8 4 - 1 5  
5 4  I C S A R F  

7 cc1-3 
8 C C B 3  

Rep1 i c a t e s  : 3 F o r m a t  name : D a t a b a s e  

S e q u e n c e  D i l u t i o n  
V a m p  
BMo 
BYo 
BMo 
RYo 
R?I o 
RMo 
B?lo 
BMo 
R Y n  
BMo 
R Y n  
R?lo 
EYo 
R V O  
B?lo 
RYo 
BLIo 
BYo 
BY0 
RMo 
A M 0  
R H O  
BMo 
RMo 
RMc 

W e i g h t  / Volume 

BMo 
BMo 
RMo 

B-46 

. 
32 
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2 8 7 . 5 3  u g / L  sd 1 5 . 1 6 9  %cv 5 . 2 8  B !  av 

, : t /27/95 0 9 :  3 4  
9!5 - 8 4 - 6 r e p  

r e p  
r e p  
rep 
r e p  
r e p  

9 5 - 8 4 - 6  
n ? / 2 7 / 9 5  0 9 : 3 3  

Yo ! av 
B '  av 

1 Y o !  
1 B! 
2 Y o !  
2 B!  
3 Y o !  
3 B !  

conc 
conc 
conc 
conc 
conc 
conc 

- 1 0 . 3 2  u ~ / L  
2 6 6 . 8 9  u g / L  

1 2 . 9 6  u g / L  
2 9 1 . 0 6  ug/L 

- 9 . 3 0  ug/L 
2 8 9 . 2 6  u g / L  

Sd 
Sd 

- 2 . 2 2  u g / L  
2 8 2 . 4 1  u g / L  

1 3 . 1 5 8  %cv 5 9 3 . 4  
1 3 . 4 6 4  %cv 4 . 7 7  

2 / 2 i / 9 . 5  0 9 :  3 7  
5-84-6 DA r e p  

rep 
r e p  
r e p  
r e p  
rep 

' j - 8 4 - 6  DA 
2 / 2 7 / 9 5  0 9 : 3 8  

Y O  ! av 
B! av 

conc 
conc 
conc 
conc 
conc 
conr 

1 Y o !  
I B !  
2 Y o !  
2 B! 
.3 Y o !  
3 B! 

1 3 . 4 6  u g i L  
2 9 5 .  7 7  l . I S / L  

- 2 . 7 0  II</L 
2 7 0 . 3 9  l I < / L  
- 3 8 . 1 8  r 1 4 i L  
3 0 2 . 7 2  I l % / i  

windori  edge 

- 9 . 1 4  u g / L  
2 8 9 . 6 3  u g / L  

Sd 
s 1 I  

2 6 . 4 1 2  %c-.' 2 8 9 . 0  
1 7 . 0 3 0  % c v  5 . 8 8  

1 Y o !  
1 B !  
2 Y o !  
2 B !  
3 Y o !  
3 B !  

conr 2 5 1 9 7 . 4 4  u g / L  
conc 2853 . i i .  00 u g / L  
conc 25.516.20 i i g / L  
conc 2 8 4 1 3 2 . 3 8  u g / L  
conc 2 5 0 9 9 . 4 0  u g / L  
conc '2878.3fi.28 ug/L 

2 5 2 7 1 . 0 1  ll$/I. 

2 8 5 7 8 1 . 9  u y / L  
si1 2 1 i . 9 2 3  %cv 0 . 8 6  
sd 1 8 9 7 . 9 3 8  %c\- 0 . 6 R  

? / 2 7 / 9 5  0 9 : 4 7  
1 Yo3 
1 B !  
2 Y o !  
2 B !  
3 Mo! 
3 B!  

conc 
conc 
conc 
conc 
conc 
conc 

1 2 6 . 1 7  i i g /L  
8 4 3 . 2 1  u g / L  
1 1 1 . 9 3  u g / L  
8 7 0 . 2 3  u g / L  
1 4 5 . 9 5  u g / L  
8 8 0 . 1 7  u g / L  rep  

3-84-8 

Mo ! 
B !  

u L / 2 i / 9 5  0 9 : 1 7  
ZLV 1 2 8 . 0 2  ug/L 
av 1 8 6 4 . 5 4  ug/L 

Sd 
Sd 

1 7 . 0 8 3  Xcv 1 3 . 3 4  
1 9 . 1 2 2  %cv 1 . 0 3  

0 2 / 2 7 / 9 5  0 9 : 5 0  
1 M o !  
1 B !  
2 Mo! 
2 B !  
3 Mo! 
3 B! 

conc 5 3 7 9 . 8 3  u:/L 
conc 6 0 5 6 5 . 0 3  ug /L  
conc 5 3 4 1 . 8 8  u g / L  
conc 6 0 0 4 9 . 5 7  u g / L  
conc 5 3 8 8 . 8 2  u g / L  
conc 5 9 6 5 7 . 3 6  u g / L  r e p  

CIS-84-8 L 
2 / 2 7 / 9 5  0 9 : 5 1  

Yo ! av 
39 

5 3 7 0 . 1 8  u $ / L  
R -4 24.913 %cv 0.46 
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7-84-11 

' i - 84 -12  
0 2 / 2 7 / 9 5  1 0 : 3 4  

'lo ! 
R !  

1 Y o ,  
1 B! 
2 Y o !  
2 R! 
3 +io! 
3 R! 

- 8 . 1 5  u g / l  
7 8 3 . 1 1  u g / L  

1 ?lo! 
1 R! 
2 Yo!  
2 R !  
3 Y o '  
3 A !  

r e p  1 Y o '  
r e p  I R! 
r e p  2 Yo. '  
r e p  2 R! 
r e p  3 ?lo! 
r e p  3 R! 

n 5 - 8 4 - 1 2  D4 
I 1 / 2 7 / 9 5  10:38 

'IO ! av 2 1 6 4 3 . f i 3  u g / L  
B !  ai- 1 8 8 4 8 6 . 9  U % / L  

2 / 2 7 / 9 3  1 0  4 i  
9:; - 8 4 -  1 2 - r e p  1 y o !  

r e p  1 A !  
r e p  2 !Io! 
r e p  2 B !  @$$ r e p  3 Y o !  
rep 3 B !  

$ 

_I .i -84 -  1 2  
02/27/9 .5  1 0 : 4 5  

30 ! av 1 0 5 . 8 8  
B !  ab- 1 2 6 9 . 3 8  

u g / L  
u g / L  

p ? / 2 7 / 9 3  1 0 : 4 7  
i -84-12  DA r e p  1 +io! 

r e p  2 Yo!  
r e p  2 B! 
r e p  3 Mo! 
r e p  3 B! 

5-81-12 DA 
I ! / 2 7 / 9 5  1 0 : 4 8  

Y O  ! av  1 2 8 . 1 3  i ig /L  
R !  a v  1 2 0 0 . 5 3  u g / L  

conc 
conc  
conc  
conc 
conc 
conc  

s d  
s d  

2 6 . 7 4  i ig/L, 
7 7 7 . 0 3  u g / L  
- 2 0 . 9 7  ug /L  

- 3 0 . 2 3  ug /L  
7 8 0 . 1 4  u g / L  

7 9 3 . 0 5  u g / L  

3 0 . 5 7 2  % c v  3 7 4 . 9  
8 . 4 9 6  %cv 1 . 0 8  

conc 
conc  
conc  
conc 
conc  
conc  

window edge  

conc  2 1 5 1 3 . 7 7  u g / L  
conc  1 9 0 8 4 9 . 5 2  ug/L 
conc  2 1 5 2 6 . 7 7  u g / L  
conc 1 9 0 1 0 5 . 8 9  u g / I .  
conc 2 2 4 2 1  . 8 3  u $ / L  
conc 191  91 I .  08  i ig/L 

2 1 1 5 2 . 6 4  u $ / L  
8 7 5 5 8 . 5 0  iug/L 
2 1 7 2 0 . 1 5  u g / L  
8 3 9 2 8 . 2 5  iig/T- 
2 1 7 5 8 . 0 9  uo;/L 
9 1 9 7 4 . 2 3  u g / L  

s d  1 6 6 . 4 8 0  Mcv 0 . 7 7  
s d  3 1 2 8 . 1 1 2  Mcv l . 6 f i  

conc 
conc  
conc 
conc 
conc  
conc  

s d  
s d  

conc  
conc  
conc  
conc  
conc  
conc  

s d  
s d  

B-56 

1 2 i . 4 5  u $ / L  
2 6 7 . 8 3  u g / L  

9 1 . f i 7  u g / L  
2 8 9 . 3 8  i i g / L  

9 8 . 5 1  u g / L  
2 5 0 . 9 3  u g / L  

1 8 . 9 9 4  %cv 1 7 . 9 4  
1 9 . 2 7 5  %CV 1 . 5 2  

1 3 3 . 3 1  u g / L  
2 3 7 . 6 6  u g / L  
1 1 8 . 9 4  u g / L  
2 6 0 . 8 6  u g / L  
1 3 1 . 9 2  u g / L  
2 5 3 . 0 8  ug/L 

8 . 0 0 4  %cv 6 . 2 5  
1 1 . 8 0 8  %cv 0 . 9 4  4 2  
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rep 1 B !  
rep 2 M o !  
rep  2 B !  5 9 9 . 4 1  u g / L  

1 2 / 2 7 / 9 5  1 0 :  .52 
ccv2 c o n c  4 7 6 . 1 3  u g / L  
0 2 / 2 7 / 9 5  1 0 : 5 4  
s.Cv2 c o n c  4 7 1  . 5 3  u g / L  

c o n c  5 9 8 . 2 0  u g / L  
0 2 / 2 7 / 9 5  10 :34  

1 2 / 2 7 / 9 5  10:5R 
ccv2 rep  1 Y o !  c o n c  4 7 3 . 3 0  u g / L  

rep  1 B !  c o n c  4 7 8 . 9 6  u g / L  
rep 2 Ho! c o n c  4 3 2 . 2 9  u g / L  
rep 2 A !  c o n c  4 9 2 . 8 9  lug/L 
rep 3 M o !  c o n c  5 1 2 . 0 2  I I < / L  
rep 3 B !  c o n c  4 7 9 . 5 6  u g / L  

'CV2 
0 2 / 2 7 / 9 5  l 0 : 3 9  

410 ! 
B! 

.7 v 
a v  

2 / 2 7 / 9 5  1 1 : 0 9  
95-84-13  rep 

rep 

rep 

rep 
rep 

rep 

35-84-1  3 
0 2 / 2 7 / 9 5  11:lO 

Mo ! a v 
E! 

4 7 2 . 5 4  i i g /L  
4 8 3 . 8 0  r c g / L  

1 M o !  
1 B!  
2 ?lo! 
2 B !  
3 Y o !  
3 B !  

- 1 . 1 8  u g / L  
1 6 . 0 8  u g / L  

Mo ! 
B !  
Mo ! 
B !  
M o  ! 
B! 

. 6 6  u g / ,  
a v  3 5 6 7 9 . 1 3  ug/L 

1 Mo! 
1 B !  
2 Mo! 
2 B !  
3 Mo!  
3 B !  

1 2 . 4 9  U < / L  
3 6 0 9 1 . 5 7  u g / L  

s d  
Sd 

c o n c  
c o n c  
c o n c  
c o n c  
c o n c  
c o n c  

sd 
Sd 

3 9 . 8 7 1  %rv 8 . 4 4  
7 . 8 7 . 5  % c v  I .63 

- 1 8 . 8 5  U % / L  

1 2 . 2 7  u g / L  
9 . 4 7  u g / L  

2 3 . 0 4  i ig/L 

3 . 0 5  u g / L  
1 5 . 7 4  ug /L  

1 5 . 9 8 3  % c v  13.59. 
6 . 7 8 8  % c v  4 2 . 2 0  

c o n c  1 8 . 7 0  I I g / L  
c o n c  3 5 3 2 0 . 6 7  u g / L  
c o n c  - 1 . 8 9  u g / L  
c o n c  3 5 1 5 6 . 8 2  u g / L  
c o n c  - 5 . 8 2  u g / L  
c o n c  3 6 5 6 0 . 8 0  u g / L  

s d  1 3 . 1 7 0  % c v  3 5 9 . 4  
s d  7 6 7 . 6 7 5  % c v  2 . 1 5  

c o n c  2 3 . 3 4  u g / L  
c o n c  3 5 2 0 8 . 2 2  u g / L  
c o n c  1 2 . 6 7  u g / L  
c o n c  3 5 9 6 3 . 1 2  i r g / L  
c o n c  1 . 4 6  u g / L  
c o n c  3 7 1 0 3 . 3 8  u g / L  

sd 1 0 . 9 1 3  %cv 8 7 . 6 1  
s d  9 5 4 . 0 9 1  %cv 2 . 6 4  

B-57 
4 3  
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C r !  
S r !  

rlv 4 5 . 5  u</L, 
av 1 7 . 4 0  

s d  
sd 

6 . 9 4  %cv 1 5 . 2 5  
0 . 2 6 1  %cv 1 . 5 0  

2 / 2 7 / 9 5  1 3 :  30  
5 - 2 0 4 - 8  r e p  1 C r !  

rep 1 S r !  
r e p  2 C r !  
r e p  2 S r !  
r e p  3 C r !  
r e p  3 S r !  

.5 - 2 0.1 - 8 
, , 2 / 2 7 / 9 5  1 3 :  32 

C r !  av  2 . 9  I l Z / L  
Sr! a v  1 4 . 2 1  

0 2 / 2 7 / 9 5  1 3 : R 3  
'- 3 - 8 4 - 3 rep  1 C r !  

rep 1 Sr' 
rep 2 C r !  
r p p  2 S r !  
I" 1' .?. r I' ' 
r e p  .? S r !  

i3 3 - 8 4 - 3 
2 / 2 7 / 9 5  1;1 : 3 5  

C r !  av 7 . 2  u g / L  
Sr! a L' 0 . 6 7  

c o n c  
c o n c  
c o n c  
c o n c  
c o n c  
c o n c  

1 . 4  ug/L 

- 1 . 0  u g / L  

8 . 2  irg/L 

1 4 . 3 3  

1 3 . 9 7  

1 4 . 4 . 7  

s d  
Sd 

4 . 7 3  %cv 1 6 5 . 3  
0 . 2 4 3  % c v  1 . 7 1  

c o n e  
c o n e  
c o n c  
c o n r  
c o n c  
c o n c  

1 1 . 7  ~ i g / L  
0 . 7 8  

0 . 3 5  

0 . 3 8  

2 . 6  l I $ / L  

7 . 4  i i g / %  

s d  
sd 

4. .5.1 % c v  6 3 . 0 5  
0 . 2 5 3  % c v  3 7 . 8 2  

2 / 2 7 / 9 5  1 3 :  :3f i  
: ,5 -84-3  PDS rep 

r e p  

r e p  
rep 
rep 

r e p  

5-84-3  PDS 
( 1 2 / 2 7 / 9 5  1:3:38 

Cr! a v  
S r !  a v  

I r r !  
1 Sr! 
2 r r !  
2 S r !  
3 Cr! 
3 S r !  

1 . 5 7 . 7  : i o ; / :  
1 4 . 1 9  

c o n e  
c o n c  
c o n c  
c o n c  
c o n e  
c o n c  

1 4 9 . 1  u g / L  
4 3 .  fi8 
1 6 5 . f i  t i g /L  
4 4 . 5 0  
1 5 8 . 4  u g / L  
4 4 . 4 0  

s I i  

s d  
8 . 2 7  % c v  5 . 2 5  

0 . 4 4 5  %cv 1 . 0 1  

0 2 / 2 7 / 9 5  1 3  : 3 9  
5 - 8 1 - 3  L r e p  1 Cr' 

r e p  1 S r !  
r e p  2 C r '  
r e p  2 S r '  
r e p  3 C r '  
r e p  3 S r '  

- 2 . 5  U < / L  

2 . 5  u g / L  

- 6 . 6  ug/L 

- 0 . 9 7  

- 1 . 3 8  

- 0 . 9 6  

c o n c  
c o n c  
c o n c  
c o n c  
c o n e  
c o n c  

9 5 - 8 4 - 3  L 
2 / 2 7 / 9 5  1 3 : . 1 1  

C r !  
S r !  

- 2 . 2  U Z / L  
- 1 . 1 0  

sd 
sd 

4 . 5 7  %cv 2 0 6 . 3  
0 . 2 3 9  %cv 2 1 . 6 3  

av 
a v 

2 / 2 7 / 9 5  13: .12 
9 5 - 8 4 - 4 r e p  1 C r !  

r e p  1 S r !  
r e p  2 C r !  
rep 2 Sr! 
r e p  3 C r !  
rep  3 Sr! 

c o n c  
c o n c  
c o n c  
c o n c  
c o n c  
c o n c  

B-63 

2 0 . 8  u g / L  
1 5 . 0 8  

1 6 . 3 4  

1 5 . 4 7  

1 7 . 0  ug/L 

1 1 . 8  uo;/L 50 
5 - 8 4 - 4  ,.. n -  . - 
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C r  ' 
S r '  

av 2 5 8 2 1 . 4  iug/L 
o v e r  r a n g e  

s d  2 5 3 . 9 6  %cv 0 . 9 8  

2 / 2 7 / 9 5  1 4 : 2 0  
. ,5 -84-8  J rep 1 C r !  

1 S r !  
2 C r !  
2 S r !  
3 C r !  
3 Sr! 

c o n c  
c o n c  
c o n c  
c o n c  
c o n c  
c o n r  

1 2 0 . 0  u < / L  
3 1 . 4 6  
1 2 8 . 2  u g / L  
3 1 . 2 0  
1 3 7 . 4  u g / L  
3 1 . 8 7  r e p  

5-84-8  
u 2 / 2 7 / 9 5  1 4 : 2 1  

S r !  av 
S r !  av 

0 2 / 2 7 / 9 5  1 4 : 2 7  

~5-84-%J r e p  

-+ > r e p  
r e p  

re P 

r e p  
n%* ,qL 'CT 

r e p  
95-81-8  

2 / 2 7 / 9 5  1 4 :  28 
C r !  a v 
Si-! a 1- 

s d  
s d  

1 2 8 . 5  i ig/I,  
3 1 . 5 1  

8 . 7 2  %cv 6 . 7 9  
0 . 3 4 0  % c v  1 . 0 8  

c o n c  
c o n c  
c o n c  
c o n c  
c o n c  
c o n c  

1 C r '  
1 S r '  
2 C r '  
2 S r '  
3 Cr' 
3 S r '  

5 4 9 . 6  ug/L 

5 .59 .3  u g / L  

5 3 3 . 1  I lg /L  

1 2 i .  9 5  

12i.38 

1 2 9 . 6 4  

s d  
s d  

5 4 7 . 3  u g / L  
1 2 8 . 3 2  

1 3 . 2 0  %cy, 2 . 4 1  
1 . 1 7 7  % c x -  0 . 9 2  

2 / 2 7 / 9 5  1 4 : 3 3  
95-84-8 L- r e p  c o n c  

c o n c  
c o n c  
c o n c  
c o n c  
c o n c  

1 C r '  
1 Si-' 
2 C r '  
2 S r !  
3 C r !  
3 S r !  

1 0 0 . 0  u g / L  
2 3 . 4 4  

2 3  * 70 

2 3 . 9 9  

8 9 . 2  u g / L  

9 9 . 2  u g / L  
r e p  

15-84-R L 
0 2 / 2 7 / 9 5  1 4 : 3 4  

C r !  av 
S r !  a v  

9 6 . 1  u g / L  
2 3 . 7 1  

sd 
Sd 

6 . 0 1  % c v  6 . 2 5  
0 . 2 7 6  % c v  1 . 1 6  

1 C r '  
1 S r '  
2 C r !  
2 S r !  
3 Cr! 
3 S r !  

1 5 7 . 5  u g / L  

4 5 9 . 1  u g / L  

4 6 0 . 2  u g / L  

4 9 0 . 3 9  

4 8 9 . 5 4  

4 8 3 . 2 7  

c o n c  
c o n c  
c o n c  
c o n c  
c o n c  
c o n c  

rcv2 
1 2 / 2 7 / 9 5  1 4 :  3 7  

C r !  
S r !  

4 5 8 . 9  u g / L  
4 8 7 . 7 . 1  

av 
av 

s d  
sd 

1 . 3 2  % c v  0 . 2 9  
3 . 8 8 9  % c v  0 . 8 0  

1 2 / 2 7 / 9 5  1 4 : 3 9  
CCB2 r e p  1 Cr! 

r e p  1 Sr! 
r e p  2 C r !  
r e p  2 S r !  
r e p  3 C r !  
r e p  3 S r '  

c o n c  
c o n c  
c o n c  
c o n c  
c o n c  
c o n c  

- 3 . 7  u g / L  

- 5 . 4  u g / L  
- 2 . 5 9  

- 2 . 0 2  

window e d g e  

5 3  
window e d g e  

- 1 0 . 0  ug /L  
- 2 . 1 1  

B-66 
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C r !  
S r !  

av 
3 v  

- 6 . 4  U < / L  
- 2 . 2 4  

Sd  
s d  

3 . 3 1  %cv 5 0 . 3 7  
0 . 3 0 4  %cv 1 3 . 5 4  

, 2 / 2 7 / 9 5  1 4 : 4 2  
95 -84-9  rep 1 C r '  

rep 1 S r !  
rep  2 C r !  
rep 2 Sr! 
rep 3 C r !  
r e p  3 Sr! 

conc 
conc 
conc 
conc 
conc 
conc 

2 0 . 9  U < / L  
0 . 5 2  
2 3 . 0  u g / L  
1 . 5 4  
18.1 u g / L  
1 . 1 5  

Y5-84-9  
0 2 / 2 7 / 9 5  1 4 : 1 3  

C r !  
S r !  

2 0 . 7  I I < / L  
1 . 0 7  

Sd 
Sd 

2 . 4 5  %cv 1 1 . 8 5  
0 . 5 1 6  %cv 48.08 

FIV 

av 

2 / 2 7 / 9 5  1 4 : 4 5  
5 - 8 4 - 9  PDS r e p  1 fr' 

r e p  1 S r '  
r ep  2 Cr' 
r ep  2 S r l  
rep 3 C r '  
rep 3 S r '  

1 5 1 . 5  u g / L  
4 6 . 1 9  

4 . i .  1 4  
164.0 t l g / ~  

conc 
conc 
eonc 
conc 
conc 
conc 

1 5 5 . 5  11g/L 
4 7 . 7 8  

5-84-9 PDS 
2 / 2 7 / 9 5  l 4 : 4 6  

S r !  
S r !  

a v 
av 

1 5 8 . 0  I l g / L  
4 6 . 3 7  

s d  
s 11 

5 . 2 1  %cv 3 . 3 0  
1 . 3 3 0  %cv 2 . 8 7  

0 2 / 2 7 / 9 5  1 4 : 4 3  
Q 5 - 8 4 - 9  L rep 

rep 
rep 
rep 
r e p  
rep 

95-84-9  L 
q 2 / 2 ; / 9 5  i4:5n 

C r !  a v 
S r !  av 

2 / 2 7 / 9 5  1 4 : 5 2  
I 5-84-10 rep 

rep  
r e p  
rep  
rep 
rep  

5-84-10  
u 2 / 2 7 / 9 5  1 4 : 5 3  

C r !  av 
S r !  av 

0 2 / 2 7 / 9 5  1 1 : 5 5  
' 5 -84-11  rep 

re P 
rep 

rep 
re P 

rep 

1 C r !  
1 Sr! 
2 Cr! 
2 Sr! 
3 C r !  
3 S r !  

conc 
conc 
conc 
conc 

cone 
COllC 

- 1 . 8  l l g / ~  
- 1 . 2 0  

- 1 . 4 8  

- 2 . 3 9  

- 6 . 1  ug/L 

- 3 . 6  u g / L  
window edge 

sd 
S l i  

- 4 . 5  ug/ I .  
- 1 . 6 9  

2 . 3 2  %ev 5 1 . 3 4  
0 . 6 2 0  %cv 3 6 . 7 4  

conc 
conc 
conc 
conc 
conc 
conc 

4 7 . 3  u g / L  

4 0 . 1  U $ / L  
2 1  * 9 7  

2 3 . 2 2  

1 C r !  
1 S r !  
2 C r !  
2 S r !  
3 C r !  
3 S r !  

4 1 . 2  u g / L  
2 3 . 8 3  

Sd 
sd 

4 2 . 9  u g / L  
2 3 . 0 0  

3 . 8 3  %CV 8 . 9 4  
0 . 9 4 9  %cv 4 . 1 3  

1 C r !  
1 S r !  
2 C r !  
2 S r !  
3 Cr! 
3 S r '  

conc 9.4 u g / L  
conc - 1 . 3 4  
conc 6 . 8  u g / L  
conc - 0 . 4 3  
conc - 3 . 2  u g / L  

-1.07 conc R.67  
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ID/Weight F i l e :  ABD37.IDWWWWWWW Anal f! t : IiO-E;TE/CRQI(ER 
Sample Volume: 100 mL Nom11111 4v( ! l3h t :  1.0 g 

1 

I 

LOC . - 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 

Sample ID - 
ICV-800 
IC8 
31472A HE 
31472A LCS 
94-249-1 
94-249- 2 
94-249-2D 
94-249-3 
94-249-3 L 
94-249-3 HS 
94-249-3 HSD 
94-249-3 PDS 
ccv- 1500 
94-249-4 
94-249-5 
94-249-1 1 
CCV-1500 
31485 HE 
31485 LCS 
95-165-1C 
95-165-1C PDS 
95-165-2C 
95-165-2C L 
95-165-3C 
95-165-4C 
ccv- 1500 
95-165-5C 
95- 165-6C 
95- 165-7C 
95-165-8C 
ccv-1500 
31527A HB 
31527A LCS 
95-204-8 
95-84-3 
95-84-3 PDS 
95-84-3 L 
95-84-4 
95-84-4 DA 
95-84-4 PDS 
95-84-4 L 
ccv- 1500 
95-84-5 
95-84-5 DA 
95-84-6 
95-84-6 DA 
95-84-8 X500 
95-84-8 PDS 
95-84-8 L 
95-84-9 
95-84-9 POS 
95-84-9 L 
ccv-1500 
95-84-10 58 
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Conc: 
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.- 
WHC-SD-w-VI-029, Revision 0 

- 1  - -  Emission: 0 . 3 8 6  
Concentrat ion i ug/L 1 .  1no.I- 

Mean C m c  r u g / ?  ) :  1 0 0 7 .  

T i m e :  1 0 : 1 1  

Standard nurnDer 3 apo l ied .  [iOOO.l 
C o r r e l a t i o n  c o e f f i c i e n t :  i.00Cn0 Slone: n . 0 0 0 ~  

Emission: 0 . 5 6 3  
Concent-3r ior  (u3,'L ' 8 :  1 5 @ 5  

T i m e :  T0::l 

Emission: 3 . 5 6 9  
Concentrat;on ( u ~ / L  ) :  1 5 2 2  

ime :  io::! I 

Mean Conc (ug/L 1 :  , z  , . .  12. SD: 1 3 . 2  

Emiczion: - 0 . O O C  
Concentratiot- (ua/L I :  - I  

Emissio- - @ . D O G  
Concentr-:.tion CilgIL \ .  - - t  

Mean Conc i u g / i  1: 



- 
% WHC-SD-WM-VI-029, Revision 0 

Element F i l e :  K-.FEL Element: K Wavelength: 766.5 
Date: 02/17/95 Time: 10:26 S l i t :  1.40 H 
Data F i l e :  AB037.DAT I O / W t  F i l e :  AB037.IDWWXXXXX Lamp Current :  0 
Technique: Flame Ca l ib .  Type: Non l i nea r  Energy: 81 
Remark 1: CALIBRATION STD ID:2-39-4 

Remark 3: STD PREP LOGBOOK #5 PAGE #8 
--Remark 2 :  I C V / C C V  STD ID:2-25-4 

.............................................................................. ............................................................................... 
K I D :  ICV-800 Seq. No.: 00010 A/S P O ~ . :  -- Date: 02/17/95 

Emission: 0.311 Time: 10:27 
Concentrat ion (ug/L 1: 789. 

Emission: 0.311 
Concentrat ion (ug/L 1: 789. 

Time: 10:27 

Emission: 0.005 
Concentrat ion (ug/L ):  12. 

Emission: 0.005 
%oncentrat ion (ug/L 1: 12. 

Time: 10:27 

Time: 10:27 

Emission: 0.307 
.:oncentration (ug/L 1: 778. 

y 0 : 3 1  

:mission: 0.321 Time: 10:32 I- 

B-77 6 4  





Emission: 0.003 
Concentration (ug/L 1: 7. 

Emission: 0.003 
Concentration (ug/L 1: 7 

Mean Conc (ug/L ):  7. 

Auto-zero performed. 

Time: 10:38 

Time: 10:38 

SD: 0.0 RSD(X): 0.15 

K ID: STD ELK Seq. No.: 00017 A/S Pos.: -- Date: 02/17/95 

Emission: -0.000 
Concentration (ug/L 1: - 1 .  

Emission: 0.000 
Concentration (ug/L 1: 0. 

Mean Conc (ug/L 1: -0. 

Auto-zero performed. 

Time: 10:38 

Time: 10:38 

SD: 0.4 RSD(X): 200.16 

-----------.-------------------------------------------------------------------- 
K ID: STD 1 Seq. No.: 00018 A/S PO~.: -- Date: 02/17/95 

Emission: 0.041 
Concentration (ug/L ): 97. 

Emission: 0.040 
Concentration (ug/L ): 96. 

Mean Conc (ug/L 1: 96. 

Standard number 1 applied. [loo.] 
Correlation coefficient: 1.00000 

Time: 10:39 

Time: 10:39 

so: 0.7 

Slope: 0.0004 

RSD(X): 0.72 

Emission: 0.196 
Concentration (ug/L 1: 486. 

Emission: 0.195 
concentration (ug/L 1: 484. 

Mean Conc (ug/L 1 :  485. 

Time: 10:39 

Time: 10:39 

so: 1.0 

B-79 
RSD(X): 0.20 66 















WHC-SD-WM-VI-029, Revision 0 I 

Concentrat ion (ug/L ): 1885. 

Emission: 0.691 Time: 12:54 
Concentrat ion (ug/L ): 1909. 

Mean Conc (ug/L 1: 1897. SD: 17.2 RSO(X):  0.91 

Date: 02/17/95 K ID:---: . -- 
Emission: 0.084 Time: /- 1 2 .  
Concentrat ion (ug/L 1: 210. 

Emission: 0.083 ,--’ Time: 12:55  
Concentrat ion (ug/L 1: 2O8<” 

/’ 

Mean Conc (ug/> SD: 1.4 RSD(X): 0.65 

Emission: 0.289 
Concentrat ion (ug/L 1: 748. 

Emission: 0.290 
Concentrat ion (ug/L 1: 753. 

Mean Conc (ug/L 1: 750. 

Time: 12:56 

Time: 12:56 

SD: 3.5 RSO(X): 0.47 

............................................................................... 
K I D :  95-84-4 DA Seq. No.: 00073 A/S PO~.: - Date: 02/17/95 

Emission: 0.291 Time: 12:56 
Concentrat ion (ug/L 1: 754. 

Emission: 0.294 
Concentrat lon (ug/L ):  763. 

Mean Conc (ug/L 1: 758. 

Time: 12:56 

SD: 6 . 8  RSO(X): 0.89 

Emission: 0.642 
Concentrat ion (ug/L 1: 1760. 

Emission: 0.642 
Concentrat ion (ug/L 1: 1759. 

Time: 12:57 

Time: 12:57 

Emission: 0.067 
Concentrat ion (ug/L 1: 168. 

Emission: 0.068 
Concentrat ion (ug/L 1: 169. 

Time: 12:58 

Time: 12:58 

B-86 73 





.D 

Emisslon: 0.352 
Concentrat ion (ug/L ): 921. 

Emission: 0.354 
Concentrat ion (ug/L ):  927. 

The s igna l  i s  t o o  l a rge  f o r  t he  range o f  t h e  e l e c t r o n i c s .  
Sample abs. i s  g rea ter  than t h a t  o f  t he  l a r g e s t  standard. 
Emission: 1.301 Time: 13:02 
Concentrat ion (ug/L 1: -------- 
The s igna l  i s  t o o  l a r g e  f o r  the  range o f  t h e  e l e c t r o n i c s .  
Sample abs. i s  g rea ter  than t h a t  o f  t h e  l a r g e s t  standard. 
Emission: 1.301 T ime :  13:02 
Concentrat ion (ug/L 1: -------- 
Sample abs. i s  g rea ter  than t h a t  o f  t he  l a r g e s t  standard. 
Mean Conc (ug/L 1: ---- SD: ---_ - RSD(X) :  ---- 
--_-------_------_--___________________^--------------------------------------- 

K I D :  95-84-8 L Seq. NO.: 00083 A/S Pos.: -- Date: 02/17/95 

The s igna l  is t o o  l a r g e  f o r  t he  range o f  t he  e l e c t r o n i c s .  
Sample abs. i s  g rea ter  than t h a t  o f  t he  l a r g e s t  standard. 
Emission: 1.302 Time: 13:07 
Concentrat ion (ug/L ): ------ 
The s igna l  i s  t c o  l a r g e  f o r  t he  range o f  t h e  e l e c t r o n i c s .  
Sample abs. i s  E-eater than t h a t  o f  t h e  l a r g e s t  standard. 
Emission: 1.302 Time: 13:07 
Concentrat ion (ug/L 1: 

Sample abs. i s  g rea ter  than t h a t  o f  the l a r g e s t  standard. 
Mean Conc (ug/L ) :  ---- SD: -- RSD(%): ---- 
_-_-____-^_--_------_______I_______I____-----~--------------------------------- 

K ID: 95-84-8 X50 Seq. No.: 00084 A/S Pos.: -- Date: 02/17/95 

The s igna l  i s  t o o  l a r g e  f o r  t h e  range o f  t h e  e l e c t r o n i c s .  
Sample abs. i s  g rea ter  than t h a t  o f  t h e  l a r g e s t  standard. 
Emission: 1.301 Time: 13:23 
Concentrat ion (ug/L 1: 

The s igna l  i s  t o o  l a r g e  f o r  t h e  range o f  t h e  e lec t ron i cs .  
Sample abs. i s  g rea ter  than t h a t  o f  t h e  l a r g e s t  standard. 
Emission: 1.301 Time: 13:23 
Concentrat ion (ug/L ) :  -------- 
Sample abs. is greater  than t h a t  o f  the  l a r g e s t  standard. 
Mean Conc (ug/L 1: ---- SD: _--_ RSD(%): ---- 

B-88 
75 



Emission: O . I R F  
Concentrat ion i u g / L  ' :  1010.  

Emission: 0.385 
Concentrat ion iug/L ' :  10@?. 

Time: 10:?1 

Mean Cmc fug/L ) :  1007. st': E .  t 

Standard number 3 app l ied .  [lOOO.] 
C o r r e l a t i o n  c o e f f i c i e n t :  1.oocnO Slooe: n.ooos 

'Emission: 0.563 
Concent-at ion iug /L  ' , :  1 5 0 5 .  

Emission: (3.569 
Concentrat jon (u9,IL \ :  1 5 2 ~ .  

Mean Conc ( \ J ~ / L  ) :  1;1r 

Time: 10::l 

l i m e :  iO:2! 

si?: 1 3 . :  

Em7s:ion: -0 .000 
Concentrat ion (ua/L I :  - 7 .  

'Emissior -0.000 
Concentr-st isn fug!? '. - 7 ,  

Mean Conc i u g / i  ) :  

B-89 62 





Emission: 0.553 
Concentration (ug/L 1: 1494. 

Emission: 0.555 
Concentration (ug/L 1: 1501. 

T i m e :  13:48 

Time: 13:48 

Mean Conc (ug/L ):  1497. SD: 5.4 RSD(X): 0.36 

Time: 13:5D Emission: 0.006 
Concentration (ug/L '): 14. 

Emission: 0.006 
Concentration (ug/L : I :  15. 

Time: 13:50 

Mean Conc (ug/L ) :  15. SD: 0.3 RSD(X): 2.17 

Emission: 0.482 
Concentration (ug/L 1: 1287. 

Emission: 0.483 
Concentration (ug/L I: 1291. 

Time: 13:51 

Time: 13:51 

Emission: 0.224 
Concentration (ug/L 1:  575. 

Emission: 0.224 
Concentration (ug/L j :  574. 

Time: 13:51 

T i m e :  13351 

Mean Conc (ug/L 1: 575. SD: 0.9 RSD(X): 0.16 

Emission: 0.004 
Concentration (ug/L ): 1 1 .  

Emission: 0.000 
Concentration (ug/L :I: 1. 

Mean Conc (ug/L 1: 

Time:  13:52 

Time: 13:52 

6. SD: 7.2 RSD(X): 127.10 

7 7  







ID/Weight File: AB039.IDW 
Sample Volume: 100 mL 

LOC . 
1 
2 
3 
4 
5 
6 
7 
8 

- 

WHC-SD-WM-VI-029, Revision 0 
Analyst: CROKER 
Naninal Weight: 1.0 g 

Sample ID Weight Dilution -- - -I- 
ICV-800 
ICB 
31527A MB 
31527A LCS 
95-04- 1 
95-84-2 
ccv- 1500 
CCB 

B-94 80 



WHC-SD-WM-VI-029, Revision 0 

Analyst: CROKER 
P r i n t  Data: Main+SuPpl. Peak Storage: None 
Pr in t :  Calib. Curve+Elem. Params. 

Element F i le :  K-.FEL 
Element: K 

Remarks : 
CALIBRATION STD ID:2-39-4 
ICV/CCV STD ID:2-25-4 
STD PREP LOGBOOK t 5  PAGE YE - ---I_ --- - 

INSTRUMENT: 5100 Technique: Flame Version: 7.01 
Wavelength: 766 .5  Peak S l i t :  1.40 High 
Signal Type: Emission Signal Measurement: Time Average 
Read Time: 3.0 Read Delay: 0.0 BOC Time: 2 
Sample Replicates: 2 
Standard Replicates: 2 

FLAME: 
Flame Type: A I R  Flame Sensor: On 
Oxidant Flow: 9.0 L / m i n  Fuel Flow: 2.0 L/min 

CALIBRATION: 

_______---____-__-______I________I____--------- 

---____---____----______I_______________------------------ 

Solutions I I D  : Conc : 
I---____-@ 

100. ; 
Calib. Blank :STD BLK 
Standard 1 :STD 1 

I 500.: Standard 2 :STD 2 
Standard 3 :STD 3 1000. ; 
Standard 4 :STD 4 I 1500. I 
Standard 5 :STD 5 2000.; 

I 

Cal ibrat ion Units: ug/L Sample Units: ug/L 
Cal ibrat ion Type: Nonlinear 

_________-.________________I____________-------------------- 
PC : 
Matr ix Check Calculations: 
X Difference f o r  Dupls: No Locations: 
X Recovery f o r  Spike: No Locations: Conc: 
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WHC-SD-WM-VI-029, Revision 0 

4 1  P i s p l w  Calibration - C : M  USER\IICI FILES\ELEHEHT\K .FEL 

s5 3.549 

Nonlinear 
Corr . Coef . : i .eeeee 
Slope : B.BBB3 

8 .8  Concentration 2eee 

B-97 a 4  







ID/Weight File: ABO38.IDWWWW 
Sampie Volume: 100 rnL 

LOC. --- 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20  
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41  
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 

WHC-SD-WM-VI-029, Revision I) 

Analyst: HOLSTE/CROKER 
Nominal Weight: 1.0 g 

SamDle I D  Weight Dilution ---------- 
ICV-800 
ICB 
31064 HB 
31064 LCS 
93-255-1 X50 
93-255-1 HS 
93-255-1 HSD 
93-255-1 PDS 
93-255-1X50 L 
CCV- 1500 
CCB 

31485 LCS 
95-165-1C X20 
95-165-1C PDS 
95-165-2C X20 
95-165-2C X20 L 
95-165-3C X10 
95-1 65-4C 
CCV- 1500 
CCB 
95-165-5C X20 
95-165-6C X20 
95-165-7C X20 
95-165-8'2 
ccv- 1500 
CCB 
31527A HB 
31527A LCS 
95-204-8 
95-84-3 
95-84-3 PDS X2 
95-84-3 L 
95-84-4 
95-84-4 DA 
95-84-4 PDS X2 
95-84-4 L 
CCV-1500 
CCB 
95-84-5 X l O  
95-84-5 DA X10 
95-84-6 
95-84-6 DA 
95-84-8 X l O O O  
95-84-8 PDS 
95-84-8 X l O O O  L 
95-84-9 x 5  
95-84-9 PDS X5 
95-84-9 x5 L 
ccv- 1500 
CCB 
95-84-10 X5 
95-84-1 1 
95-84-12 X l O O O  

31485 HB 

B-100 



Lot. 

5 5  
56 
5? 
58 
5 9  
60 
61 
62 
63 

Sample ID ------- - 
95-84-12X1000DA 
95-84-13 X5 
95-84-13 X5 DA 
95-84-14 X I000  
95-84-15 
95-84-1 
95-84-2 X20 
CCV-1500 
CCE 

WHC-SD-Wh4-VI-029, Revision 0 

Weight Dilution --------- 

B-101 88 



WHC-SD-WM-VI-029, Revision 0 

Analyst: D HOLSTE 
Peak Storage: None 

Element File: NA-.FEL 
Element: Na 
Print Data: Main+SupDl. 
Print: Calib. Curve 
Remarks: 
CALIBRATION STD ID#2-39-7 
ICV\CCV STD ID12-55-1 

INSTRUMENT: 5100 Technl Que: F1 ame Version: 7 . 0 1  
Wavelength: 589.0 Peak Slit: 0.80 High 
Signal Type: AA-BG Signal Measurement: Time Average 
Read Time: 5.0 Read Delay: 1.5 BOC Time: 2 
Sample Replicates: 2 
Standard Replicates: 2 

FLAME: 
Flame Type: AIR Flame Sensor: On 
Oxidant Flow: 10.0 L/rnin Fuel Flow: 2.0 L/rnin 

CALIBRATION: 
______---__I--------------------------------------------------------------- 

Solutions ID ; Conc 

Calib. Blank :BLANK I-----_----( 

50.01 
200.0; 

Standard 1 1 STDl 

500.01 
Standard 2 ; STD2 

1000.0; 
Standard 3 1 STD3 
Standard 4 1STD4 
Standard 5 : STDS 2000.0: 
Calibration Units: ug/L Sample Units: ug/L 
Calibration Type: Nonlinear 

--------------------_______________I____---------------------------- 

QC: 
Matrix Check: Calculations: 
% Difference for Dupls: No Locations: 
X Recovery f o r  Spike: No Locations: Conc: 

B- 102 a 9  



WC-SD-WM-VI-029, Revision 0 
________________-__------------------______ --- 

Eiement F i l e :  NA-.FEL Element: Na Wavelength: 589.0  
Date: 02/17/95 Time: 15:20 S l i t :  0.40 H 
Data F i 1 e : AB038. DAT I D / W t  F i l e :  AB038.IDW Lamp Current :  10 
Technique : F1 ame Ca l i b .  Type: L inea r  Energy: 78 
Remark 1 :  CALIBRATION STD IDt12-39-7 
Remark 2 :  I C V \ C C V  STD IDt12-55-1 

............................................................................... 
Na I D :  BLANK Seq. No.: 00001 A/S P O ~ . :  -- Date: 02/17/95 

Absorbance: -0.063 

Absorbance: -0.062 

Mean Absorbance: -0.063 

Time: 15:21 

Time:  15:21 

SD: 0.0010 RSD(%): 1.54 

Absorbance: 0.000 

Absorbance: 0.000 

Mean Absorbance: 

Auto- ze r o  performed . 
0.000 

Time:  15:22 

Time: 15:22 

SD: 0.0000 RSD(X): 16.81 

Absorbance: 0.013 

Absorbance: 0.013 

Time:  15:22 

Time: 1 5 : 2 2  

Mean Absorbance: 0.013 SD: 0.0000 

Standard numoer 1 appl ied.  150.01 
Correlation c o e f f i c i e n t :  1.00000 Slooe: 0.0003 

RSD(X): 0.05  

Na I D :  STD2 

Absorbance: C.050 
Concentrat ion (ug/L 1: 

Absorbance: 0.050 
ConcentratJon (ug/L 1: 

Mean Conc (ug/L 1: 

99 .6  

98.2 

198 .9  

Time:  15:22 

Time: 15:23  

SD: 0 .97  

Standard number 2 app l ied .  [ 2 0 0 . 0 ]  
Cor re la t i on  c o e f f i c i e n t :  1.00000 Slope: 0.0002 

RSD(%): 0 . 4 9  

Na IO: ST03 Seq. No.: OD005 A/S Pos.: -- Date: 02/17/95 

B-103 90 



Absorbance: 0.121 
Concent r a t  i o n  (ug/L ) : 484.3 

4bsorbance: 0.121 
Concent r a t  i o n  (ug/L ) : 486.8 

WHC-SD-WM-VI-029, Revision 0 
Time: 15:23 

Time: 15:23 

Yean Conc (ug/L 1: 485.6 SD: 1.72 

Standard number 3 app l ied .  [500.01 
:o r re la t ion  c o e f f i c i e n t :  0.99985 Slope: 0.0002 

RSD(X): 0.35 

Absorbance: 0.244 
Concentrat ion (ug/L 1:  1001.5 

Time: 1 5 : 2 4  

dean Conc (ug/L 1: 1003.1 SD: 2.23 

Standard number 4 app l ied .  [ l O O O . O ]  
:o r re la t ion  c o e f f i c l e n t :  0.99997 Slope: 0.0002 

RSD(X): 0.22 

............................................................................... 
Ya I D :  STD5 Sea. No.: 00007 A/S Pos.: -- Date: 02/17/95 

Absorbance: 0.470 
:oncentration (ug/L ):  1929.4 

Absorbance: 0.471 
Concentrat ion (ug/L 1: 1933.4 

Mean Conc (ug/L 1 :  1931.4 

Time: 15:24 

Time: 15:24 

SD: 2.87 

Standard number 5 app l ied .  [2000.0] 
Cor re la t i on  c o e f f i c i e n t :  0.99975 Slope: 0.0002 

RSD(X): 0.15 

b-104 91 









WHC-SD-WM-VI-029, Revision 0 

Standard number 2 appl ied.  [200.0] 
C o r r e l a t i o n  c o e f f i c i e n t :  1.00000 Slope: 0.0002 

Na I D :  STD3 Seq. No.: 00015 A/S Pos.: - 
Absorbance: 0.119 
Concentrat ion (ug/L 1: 468.2 

Absorbance: 0.118 
Concentrat ion (ug/L I :  465.5 

Time: 15:30 

Time: 15:30 

Mean Conc (ug/L ) :  466.9 SD: 1.94 

S-shaped c a l i b r a t i o n  curve detected. 2-coef. equat ion  used. 
Standard number 3 app l ied .  [500.01 
Cor re la t i on  c o e f f i c i e n t :  0.99992 Slope: 0.0002 

Date: 02/17/95 

RSD(X): 0.41 

Absorbance: 0.237 
Concentrat ion (ug/L 1: 983.3 

Absorbance: 0.240 
Concentrat ion (ug/L 1: 994.4 

Mean Conc (ug/L 1: 988.9 

Time: 15:31 

Time: 15:31 

SD: 7.92 RSD(X): 0.8G 

S-shaped c a l i b r a t i o n  curve detected. 2-coef. equat ion used. 
Standard number 4 appl ied.  [ l O O O . O ]  
C o r r e l a t i o n  c o e f f i c i e n t :  0.99999 Slope: 0.0002 

----------^-------------------------------------------------------------------- 

Na I D :  STD5 Seq. NO.: 00017 A/S PoS. :  -- Date: 02/17/95 

Absorbance: 0.461 
Concentrat ion (ug/L ) :  1908.6 

Absorbance: 0.463 
Concentrat ion (ug/L 1: 1915.3 

Mean Conc (ug/L ): 1912.0 

Time:  15:31 

Time: 15:31 

SD: 4 . 7 3  RSD(X): 0.25 

S-shaped c a l i b r a t i o n  curve detected. 2-coef. equat ion  used. 
Standard number 5 appl ied.  [2000.01 
Cor re la t i on  c o e f f i c i e n t :  0.99991 Slope: 0.0002 
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_______-__________--_l_______l__________----------------- 

Element File: NA-.FEL Element: Na Wavelength: 589.0 
Date: 02/17/95 Time: 15:33 Slit: 0.40 H 
Data File: AB038. DAT ID/Wt File: AE038.IDWWWWWWW Lamp Current: 10 
Technique: Flame Calib. Type: Nonlinear Energy: 78 
Remark 1: CALIBRATION STD IDX2-39-7 
Remark 2: ICV\CCV STD IDX2-55-1 

Absorbance: 0.194 
Concentration (ug/L ) :  824.7 

Absorbance: 0.195 
Concentration (ug/L 1: 828.8 

Time: 15:33 

Time: 15:33 

Absorbance: -0.001 
Concentration (ug/L ) :  -5.7 

Absorbance: -0.001 
Concentration (ug/L 1 :  -5.9 

Time: 15:34 

Time: 15:34 

Absorbance: 0.001 
concentration (ug/L ) :  5.3 

Absorbance: 0.002 
Concentrarion ( u g / L  1 :  8.3 

Time: 15:34 

Time: 15:34 

Absorbance: 0.240 
Concenrration (ug/L ) :  1022.5 

Absorbance: 0.237 
Concenrration (ug/i 1: 1009.3 

Time: 15:35 

Time: 15:35 

Mean Conc (ug/L 1: 1015.9 SD: 9.36 RSD(%): 0.92 

--__----------------__________________^_--------------------------------------- 

Na IO: 93-255-1 Seq. No.: 00022 A/S PO~.: -- Date: 02/17/95 

Sample abs. is greater than that of the largest standard. 
Absorbance: 2.083 Time: 15:35 
Concentration (ug/L 1: 9562.6 
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Concentration (ug/L 1: 190.8 

Absorbance: 0.046 
Concentratlon (ug/L ) :  193.6 

Mean Conc (ug/L 1: 192.2 

Tlme: 16:14 

SD: 2.00 RSD(%): 1.04 

_____________________________________^__--------------------------------------- 

Na ID: 95-165-7C Sea. No.: 00052 A/S PO~.: -- Date: 02/17/95 

Sample abs. is greater than that o f  the largest standard. 
Absorbance: 1.022 Time: 16:14 
Concentration (ug/L 1: 4488.5 

Sample abs. i s  greater than that o f  the largest standard. 
Absorbance: 0.945 Time: 16:14 
Concentration (ug/L 1 :  4134.5 

Absorbance: 0.061 
Concentration (ug/L 1 :  259.3 

Absorbance: 0.061 
Concentratlon (ug/L 1 :  258.8 

Mean Conc (ug/L 1: 259.0 

Time: 16:24 

Time: 16:24 

SD: 0.38 RSD(X1: 0.15 

AbWrbam:  0 . 2 1 9  
C o n s m t r a t r o n  (ug/L 1 :  930.4 

Moan COnc (ug/L I : 930.0 

Tim.: 1 6 : 2 5  

SD: 0 . 4 7  

Absorbance: 0.357 
Concentration (ug/L 1: 1527.1 

Absorbance: 0.355 
Concentration (ug/L 1: 1516.4 

Time: 16:26 

Time: 16:26 

Mean Conc (ug/L ):  1521.7 SD: 7.58 RSD(%): 0.50 

............................................................................... 
Na ID: CCB Seq. NO. : 00056 A/S POS. : -- Date: 02/17/95 

Absorbance: -0.004 
Concentration (ug/L 1:. -15.8 

Time: 16:26 
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Absorbance: 0.331 
Concentrat ion (ug/L ):  1411.9 

Absorbance: 0.333 
Concentrat ion (ug/L 1: 1419.9 

Time: 16:33 

Time: 16:33 

Absorbance: 0.087 
Concentrat ion (ug/L ) :  366.2 

Absorbance: 0.087 
Concentrat ion (ug/L ) :  366.6 

Mean Conc (ug/L ) :  366.4 

Time: 16:35 

Time: 16:36 

SD: 0.27 RSDIX): 0.07 

Absorbance: 0.439 
Concentrat ion (ug/L 1: 1880.1 

Absorbance: 0.441 
Concentrat ion (ug/L ) :  1890.0 

Time: 16:37 

Time: 16:37 

Absorbance: 0.436 
Concentrat ion (ug/L 1: 1868.8 

Absorbance: 0.439 
Concentrat ion iug/L 1: 1880.0 

Mean Conc (ug/L ): 1874.4 

Time: 16:37 

Time: 16:37 

SD: 7.95 RSD(X): 0.42 

Na I D :  95-@ PDS X2 Seq. No.: 00066 A/S Pos.: -- Date: 02/17/95 

Absorbance: 0.371 Time: 16 :39  
9s. -'I PPI *> 

Concentrat ion (ug/L ) :  1587.1 

Absorbance: 0.376 
Concentrat ion iug/L ): 1609.4 

Mean Conc (ug/L 1: 1598.2 

Time: 16:39 

SD: 15.73 RSD(X): 0.98 

Absorbance: 0.096 Time: 16:42 
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Concentrat lon (ug/L ):  1007.2 

Absorbance: 0.239 
Concentrat ion (ug/L 1: 1015.9 

Mean Conc (ug/L 1: 1011.6 

Time: 16:53 

SD: 6.18 RSD(X): 0.61 

___________^^______________^________I___--------------------------------------- 

Na I D :  95-84-8 X l D O O  L Sea. No.: 00078 A/S Pos.: - Date: 02/17/95 

Absorbance: 0.040 T i m e :  16:56 
Concentrat ion (ug/L ): 168.6 

4bsorbance: 0.040 
Concentrat ion (ug/L 1: 169.4 

Time: 16:56 

Absorbance: 0.354 
Concentration (ug/L 1: 1512.5 

Absorbance: 0.357 
Concentrat ion (ug/L 1: 1524.4 

Time: 16:57 

Time: 16:57 

4bsorbance: 0.001 
:oncentratlon (ug/L ): 3.4 

4bsorbance: 0.000 
Concentrat ion (ug/L 1: 1.3 

Time: 16:57 

T i m :  16:57 

Mean Conc (ug/L 1: 2.3 SD: 1.45 RSD(%): 61.55 

._------------------------------------------------------------------------------ 
Na I D :  95-84-9 Seq. No.: 00081 A/S Pos.: -- Date: 02/17/95 

Sample abs. i s  greater  than t h a t  o f  t h e  l a rges t  standard. 
Absorbance: 0.515 Time: 16:57 
Concentrat ion (ug/L 1: 2216.4 

Sample abs. i s  greater  than t h a t  o f  the l a r g e s t  standard. 
Absorbance: 0.515 Time: 16:58 
;oncentration (ug/L ):  2213.0 

Sample abs. i s  greater  than t h a t  o f  t he  l a rges t  standard. 
Mean C m c  (ug/L 1: 2214.7 SD: 2.46 RSD(X1: 0.11 

............................................................................... 
Na I D :  95-84-9 X5 Sea. No. : 00082 A/S Pos. : -- Date: 02/17/95 

4bsorbance: 0.116 
Concentration (ug/L ):  489.6 

Time: 16 :59  
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Absorbance: 0.116 
Concentrat ion (ug/L ):  490.9 

WHC-SD-W-VI-029, Revision 0 
Time: 16:59  

Mean Conc (ug/L ) :  490.3  SD: 0.95 RSD(Z): 0 . 1 9  

Absorbance: 0.170 
Concentrat ion (ug/L 1:  721.7 

Absorbance: 0.170 
Concentrat ion (ug/L ) :  720.3 

Time: 17:Ol 

Time: 17:02 

Mean Conc (ug/L 1: 721.0 SD: 1.00 RSD(X): 0 .14  

Absorbance: 0.023 
Concentrat ion (ug/L ):  96.0 

Absorbance: 0 .023  
Concentrat ion (ug/L 1: 98.3  

Time: 17 :03  

Time: 17:03  

Mean Conc (ug/L 1: 97.1 SD: 1.60 RSD(%): 1 . 6 5  

“‘-“--““‘-“‘-----~----c“--””^-----------------------~--------~------- 
Na I D :  C 6 v 3 5 8 8  ,$ No.: 00085 A/S Pos.: -- Date: 02/17/95  .. 
Sample abs. i s  g rea te r  than t h a t  o f  the  l a r g e s t  standard 
Absorbance: 0.586 l ime :  17:04 
Concentrat ion (ug/L ) :  2528.6 

Sample abs. i s  grea te r  than t h a t  of the  l a r g e s t  s tandard 
Absorbance: 0.586 Time: 17 :04  
Concentrat ion (ug/L 1: 2527.9 

Sample abs. i s  g rea te r  than t h a t  of t h e  l a r g e s t  standard.  
Mean Conc (ug/L ) :  2528.2 SD: 0 . 5 5  RSD(X): 0.02 

Na I D :  95-84-10 X 5  Seu. No.: 00086 A/S Pos.: -- Date: 02/17/95 

Absorbance: 0 . 1 2 8  
Concentrat ion (ug/L ) :  540.4  

Absorbance: 0.127 
Concentrat ion (ug/L ) :  539 .5  

Time: 17:06 

Time: 17:07 

Mean Conc (ug/L ):  539.9 SD: 0.65 RSD(X): 0 .12  
............................................................................... 
Na I D :  95-84-11 Seq. No.: 00087 A/S PO~.: -- Date: 02/17/95  

Absorbance: 0.237 
Concentrat ion (ug/L ): 1009.1 

Absorbance: 0.239 

l i m e :  17:07  

Time: 17:07 
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Concentrat ion (ug/L ) :  1015.7 

Mean Conc (ug/L ) :  1012.4 SD: 4 .70 RSD(X): 0.46 

Sample abs. i s  g rea te r  than t h a t  o f  the  l a r g e s t  standard.  
Absorbance: 2.040 Time: 17:08 
Concentrat lon (ug/L ) :  9346.5 

Sample abs. is greater  than t h a t  of t h e  l a r g e s t  standard. 
Absorbance: 1.998 Time: 17:08 
Concentrat ion (ug/L ) :  9137.1 

Sample abs. is greater  than t h a t  o f  the  l a r g e s t  standard. 
Mean Conc (ug/L ) :  9241.7 SD: 148.04 RSD(%): 1.60 

Sample abs. i s  greater  than t h a t  o f  the  l a r g e s t  standard. 
Absorbance: 1.266 Time: 1 7 : l l  
Concentrat lon (ug/L 1: 5812.8 

Sample abs. i s  g rea ter  than t h a t  of t h e  l a r g e s t  standard. 
Absorbance: 1.276 Time: 17:12 
Concentrat ion (ug/L 1: 5659.7 

Sample abs. i s  grea te r  than t h a t  o f  the  l a r g e s t  standard. 
Mean Conc (ug/L 1: 5636.2 SD: 33.12 RSD(X): 0.59 

Absorbance: 0.146 
Concentrat ion (ug/L ) :  618.6 

Mean Conc (ug/L ) :  612.0 

Time:  17:14 

SD: 9.43 RSD(X): 1.54 

Time: 

Na I D :  95-84-12X1000DA Seq. No.: 00091 

Absorbance: 0.145 
Concentrat ion (ug/L ) :  615.1 

Absorbance: 0.145 Time: 
Concentrat ion (ug/L ) :  616.3 

Mean Conc (ug/L 1: 615.7 SD: 0 .  

A/S POS. : - Date: 02/17/95 

7: 15 

7 :  15 

0 RSD(%) 0.15 

I O :  &84=l3 .\ 2 q e q .  No.: 00092 A/S Pos.: - Date: 02/17/95 
r _  P? 

Na 

Absorbance: 0.356 
concent ra t ion  (ug/L 1: 1519.8 

/ 7- - 
Time: 17:15 . ,-- 
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Absorbance: 0.358 Time: 17:15  
Concent ration (ug/L ) : 1530.5 

Mean Conc (ug/L 1: 1525.1 SD: 7.53 RSD(X): 0.49 

Absorbance: 0.001 
Concentration (ug/L 1: 5.6 

Time: 17:16 

Sample abs. is greater than that of the largest standard. 
Absorbance: 0.581 Time: 17:16 
Concentration lug/L ): 2505.8 

Sample abs. i s  greater than that of the largest standard. 
Absorbance: 0.579 Time: 17:17 
Concentratlon (ug/L ) :  2496.9 

Absorbance: 0.135 
Concentration (ug/L ): 571.3 

Absorbance: 0.136 
Concentration (ug /L  ) :  576.9 

Time: 17:18 

Time: 17:18 

Absorbance: 0.136 
Concentration (ug /L  ): 576.8 

Absorbance: 0.136 
Concentration (ug/L ): 576.4 

Mean Conc (ug/L ):  576.6 

Time: 17:18 

Time: 17:19 

SD: 0.33 RSD(%): 0.06 
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Sample abs. i s  g rea ter  than t h a t  o f  t he  l a r g e s t  standard. 
Absorbance: 1.963 Time: 17:19 
Concentrat ion (ug/L ):  8965.2 

Sample abs. i s  g rea ter  than t h a t  of t he  l a r g e s t  standard. 
Mean COnC (ug/L 1: 9112.5 SD: 208.64 RSD(Y.1: 2.29 

Na I D :  95-84-14 X l O O O  Seq. No. : 00098 A/S Pos. : -- Date: 02/17/95 

Absorbance: 0.139 Time: 17:21 
Concentrat ion (ug/L 1: 588.5 

______----_________________l____l_______--------------------------------------- 

Absorbance: 0.140 
Concentrat ion (ug/L 1: 593.2 

Time: 1 7 : 2 2  

Absorbance: 0.109 
Concentrat ion (ug/L ) :  462.8 

Absorbance: 0.109 
Concentrat ion (ug/L 1: 463.2 

Time: 17:22 

Time: 17:22 

Mean Conc (ug/L 1: 463.0 SD: 0.31 RSD(X): 0.07 

Absorbance: 0.234 
Concentrat ion (ug/L 1: 993.7 

Absorbance: 0.235 
Concentrat ion (ug/L 1: 999.8 

Mean Conc (ug/L ):  996.7 

Time: 17:24 

Time: 17:24 

SD: 4.29 RSD(Y.1: 0.43 

............................................................................... 
Na I D :  95-84-2 Seq. No.: 00101 A/S Pas.: - Date: 02/17/95 

Sample abs. i s  g rea ter  than t h a t  o f  the  l a r g e s t  standard. 
Absorbance: 0.847 Time: 17:24 
Concentrat ion (ug/L ): 3692.9 

Sample abs. i s  g rea ter  t han  t h a t  o f  t he  l a r g e s t  standard. 
Absorbance: 0.850 Time: 17:24 
Concentrat ion (ug/L 1: 3704.7 

Absorbance: 0.047 
Concentrat ion (ug/L 1: 200.0 

Time: 17:26 
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Absorbance: 0.049 
Concentration (ug/L ) :  205.0 

Mean Conc (Ug/L 1: 2 0 2 . 5  

WHC-SD-WM-VI-029, Revision 0 
Time: 1 7 : 2 7  

SD: 3 .54  
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SECTION 3 

SAMPLING LOCATIONS 

Three sampling locations were selected by the VSL for the source assessment of the 
lo00 kg melter. These locations are the melter exhaust, post-demister, and HEPA filter 
exhaust. 

The melter exhaust sampling location is pictured in Figure 3.1. A pipe fitting was 
modified for use as a sampling port in the ten-inch i.d. pipe that ducts exhaust gas from the 
melter. The main sampling port is located at an intersection, approximately two and half feet 
downstream from the melter exhaust stack. Due to the melter equipment arrangement, there 
are no sampling locations that meet the criteria for isokinetic sampling as described in EPA 
Reference Method 1 or 1A. Also, the small duct diameter precludes sampling traverses. 
Instead, a single point nominally in the center of the gas flow, was selected for the sampling 
nozzle location. 

Sampling at the postdemister was performed at a sampling port located just down 
stream of the demister (Figure 3.2). A small tap suitable for sampling NO,, SQ, THC, 
CO, and 4 was installed in the four-inch PVC pipe, prior to the baghouse. This location 
was only used for non-isokinetic, CEM sampling. 

There are two identical HEPA filter systems available for the exhaust gas after it 
passes through the demister. Only one of the systems can be operated at any given time. 
The No. 1 or 2 HEPA filter exhaust was in operation and was sampled at the exhaust stack 
after the gas leaves the filter (Figure 3.3). The main sample location was selected as 
required by EPA Reference Method 1A. The exhaust duct is a 8-inch diameter steel pipe 
with the two sampling ports for isokinetic sampling located approximately four duct 
diameters downstream from the nearest flow disturbance and five diameters upstream from 
the nearest disturbance. Both ports were located in the same stack cross-sectional plane, and 
were offset 90 to each other. Two pitot tube ports were installed downstream of the main 
sampling port for velocity measurements with a standard pitot tube. The velocity traverse 
ports were located 59 inches (7.37 duct diameters) downstream of the outlet of the exhaust 
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fan, and fourteen inches (1.75 duct diameters) upstream of the bend in the duct. The sample 
and velocity traverses were conducted concurrently using a twenty-four point matrix. Each 
sample matrix consisted of two twelve-point sample traverses. 

An auxiliary sampling port was used for non-isokinetic sampling, immediately 
downstream of the main sampling location. 

I 
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SECTION 4 

TEST PROGRAM AND SAMPLING METHODS 

As stated previously, the purpose of this source assessment program is to provide 
emissions data for the VSL’s lo00 kg melter. This test program collected emissions data 
from three sampling locations: the melter exhaust, postdemister, and HEPA filter exhaust. 
Particulate matter and metals samples were collected from the melter exhaust and HEPA 
filter exhaust locations. From a l l  three locations, NO,, SQ, THC, CO, and 0 2  were 
measured. Table 4-1 is the sampling matrix for the source assessment program. 

Particulate w r  and Metals SamDl iu 

Particulate matter and metals were collected at the Melter Exhaust with a modification 
of the multiple-metals method from the Methods Manual for Compliunce with the BIF 
Regulations (EPA/53&SW-91-010). The BIF metals methods was used in conjunction with 
EPA Method 1A at the HEPA Filter Exhaust sampling location. 

With the BIF Metals Method, particulate and gaseous emissions are isokhetically 
withdrawn from the stack and collected on a quartz fiber filter and in an impinger solution. 
Metals in the particulate phase are captured on the filter and vapor-phase metals are collected 
in the impinger solution. This source assessment program used two impingers each 
conraining 100 mi of a 5% nitric acid11046 hydrogen peroxide solution. The various 
fractions of the sampling trains are digested prior to analysis by inductively-coupled argon 
plasma (ICAP) spectroscopy. Generally, this method is used for the sampling and analysis of 
trace metals. Except for chromium, the metals targeted in this source assessment program 
are not usually selected for emissions monitoring. However, the selected analytical 
methodology, I C M ,  provides the sensitivity and precision desired. 

Prior to metals analysis of the sample filter, the filter was weighed to measure the 
mass of particulate matter collected. 



? 
N 

TABLE 4-1 
SAMPLE MATRIX FOR VSL lOOOKG MELTER 

Sample No. Of Sample Sample 
Parameter Sample Runs Train ID Method Location 

Melter Exhaust Metals (Na, K, Cs, Cr, Mo, B, Sr) 
Particles 
NOINO,, S a ,  CO, a, THC 
NOINO,, S a ,  CO, 4, THC Post-Demister 

3 
3 

continuous 

Continuous 

1 
1 

NA 

NA 

s Modified BIF-MMT 
Modified BIF-MMT 

U 
EPA Methods for CEMS 

EPA Methods for CEMS 2 
i 

';I 
wl 

Stack ? el Particles 3 2 Modified BIF-MMT \o 

NOINO,, S a ,  CO, 0 2 ,  THC continuous NA EPA Methods for CEMS w 
2 

Metals (Na, K, Cs, Cr, Mo, B, Sr) 3 2 Modified BIF-MMT 
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As mentioned previously, the B E  Metals method was modified to accommodate the 
sample point configuration at the melter exhaust. Since the exhaust gas temperature exceeded 
the softening temperature of a conventional glass probe, the sampling nozzle and sampling probe 
were made from Inconel". An equipment blank was collected from the nozzldprobe assembly 
to check for the possibility of contamination from the equipment. 

A siimmary of the BIF Metals Method is presented in the appendices. Also included 
in the appendices are the summaries of EPA Reference Methods 1 and 5. These are the 
standard methods upon which the B F  Metals Method draws for the isokinetic and particle 
sampling guidelines. The source test protocol provides greater detail of the sampling 
methods. 

At each of the three sampling locations, the exhaust gas was sampled and analyzed for 
NO,, S02# THC, CO, and 02. Stack gas samples for analysis by continuous emissions 
monitors were extracted from a single point at each sample location. Monitoring at each 
location was conducted on a rotating schedule that reflected the requirements of the VSL 
staff. Generally, monitoring was conducted at each location for 20 minutes of every hour 
during the testing. Two sample streams were extracted from the stack and transported to the 
mobile CEM laboratory through the use of self-regulating heated sample lines, which are 
designed to w t a i n  gas temperature of 250 "F above the ambient temperature. One of the 
streams was conditioned to remove entrained particles, NH, and moisture and then sent to a 
stainless siteel sampling manifold. Continuous samples for the oxygen, carbon monoxide, 
and nitrogen oxide analyzers were extracted from the manifold, and the excess gases were 
vented to the atmosphere. The second stack gas stream was not conditioned, and was sent 
directly to the continuous hydrocarbon analyzer and the sulfur dioxide analyzer. 

Instrument responses to calibration standards and sample: gases were analyzed and 
recorded by a PC-driven data acquisition system @AS). The DAIS consists of an analog-to- 
digital signal converter and a personal computer which analyzed the instrument responses and 
converted the ;analog signals to the appropriate engineering units. The analyzer responses 
were read and recorded at thirty-second intervals on the PC's hard disk drive and on a 
computer print-out. 

*Inconel is a trademark of INCO Alloys International, Inc. 
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Parsons Es purchases standard pitot tubes that conform to the design criteria specified 
in Method 2. Upon receipt, Parsons inspects the pitot tubes for proper construction. The 
standard pilot tubes are assigned a pitot tube coefficient, C,, of 0.99. 

Stack temperature thermocouples are permanently attached 1.0 the sampling probes and 
are checked as received for accuracy. The thermocouples are checked against a mercury-in- 
glass thernnometer at three temperatures: ice-point, ambient, and boiling H20 point. 
Calibration and maintenance data for each stack thermocouple are recorded in the appropriate 
sampling probe notebook. Probe liner, filter box, sample gas, and condenser thermocouples 
are checked for accuracy at three water temperatures: icepoint, ambient, and boiling point. 
Parsons ES recognizes that the temperature of the probe liner, heated sample box, and sample 
gas tempelature are generally maintained at temperatures of approximately 250°F. Since 
these temperatures are not used to calculate stack gas parameters or correct sample volumes, 
the calibralion procedure is considered adequate when weighed a g h s t  the danger of working 
with boiling oil. Each thermocouple is assigned a unique identification number and a 
notebook for recording calibration and maintenance data. 

Parsons ES maintains a full range of sampling nodes to conduct isokinetic sampling 
at a variety of exhaust gas velocities. Nozzles are stored in padded metal boxes to prevent 
damage during storage or transport. The internal diameter of the nozzle is measured using a 
set of dial, electronic, or vernier micrometer. The diameter used to calculate the nozzle area 
is determined from the average of three measurements of the nozzle in three different 
diameters. The nozzle is not used if an individual diameter differ!; from the average by more 
than 0.004, inch. 

s u m m a r v m  
A summary of sampling equipment with corresponduig calibration procedures, 

fresuencieis, and acceptance criteria can be found in Table 5-1. 
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TABLE 5-1 

CALIBRATION OF SAMPLING EQUIPMENT 

Apparatus Acceptable Limits 
Frequency and Methods 

of Measurements Corrective Action 

Wet Test Meter (64 ft3/hr cap.) Y=1.00~0.01 for calibration 
range 7.5 to 65 ft3/hr 

Dry Gas Meter 

Stack Thermocouple 

Filter Heater Thermocouple 

Y tolerance for individual values 
- + 0.02 from average Y value 

Yf = Yi f 0.05Yi 

AH@ tolerance for individual 
values & 0.20 from average 
AH@ value 

1.5 96 of absolute temperature as 

glass thermometer 
indica!prl hy ASTM- metcu!y-in- 

f 5.4"F as indicated by ASTM 
mercury-in-glass thermometer 

Condenser Outlet Thermocouple f 2°F as indicated by ASTM 
mercury-in-glass thermometer 

Initially and annually by bell 
prover corrective maintenance 

Return to service center for 

Calibration initially and annually Repair or replace as needed, 
against calibrated wet test meter recalibrate over full range of 

s 
(;I 

2 
at 0.50,0.75, 1.0, 1.5, 2.0, and flow settings 
4.0 in HzO 

Post-test calibration check after 
field use 

Calibration initially and annually 
against calibrated wet test meter 
at 0.50, 0.75, 1.0, 1.5, 2.0 and 

Initially and annually at ice- 
t;nint, md hiling water point. 
Temperatures extrapolated to 
1500°F 

Initially and annually at ice- 
point and boiling water point 

Initially and annually at ice- 
point and boiling water point 

4.0 H20 

Repair or replace as needed, 
recalibrate over full range of 

Repair or replace as needed, 
9 

flow settings r. 
9 

2 
4 z 
I4 
W 

flow settings 

recalibrate over full range of 

- 
w 
-. 

0 

Adjust, determine calibration 
factor; or reject 

Adjust, determine calibration 
factor, or reject 

Adjust, determine calibration 
factor, or reject 
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TABLE 6.1 
(CONTINUED) 

SUMMARY OF TEST RESULTS FOR 
PARTICULATE MATTER AND METALS 

VITREOUS STATE LABORATORY 
lo00 KILOGRAM MEJ.,TER EXHAUST 

Spniple Run No. 2 3 4 Average 

Molybdenwin 
Concentration (pg ldscf) 
Emission Rate (Ibhour) 

StrontiUm 
Concentration (pg ldscf) 
Emission Rate (Ibhour) 

Potassium 
h m t r a r j o n  (pgJdscf) 
Emission Knte (lbhour) 

57.4 
7.5E-04 

14.7 
1.9E-04 

819 
1.07E-02 

so. 0 
6.5E-04 

12.2 
1.6E-04 

NA 
NA 

58.1 
7.6E-04 

9.2 
1.6E,-04 

NA 
NA 

55.2 
1.2E-04 

12.1 
1.6E-04 

Sodium 
Gmcentrauion (pgldscf) 2326 1418 1542 1762 
Emission I& (lbhour) 3.OE-02 1.9E-02 2.0E-02 2 .3EM 

NA - Not A d y d .  Due to laboratory analytical error, these results am not available 
1 

I 
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TABLE 6.2 
(CONTINUED) 

SUMMARY OF TEST RESULTS FOR 
PARTICULATE MATTER AND METALS 

VITREOUS STATE LABORATORY 
HEPA FILTER EXHAUST 

Surlple Run No. 1 2 3 Average 

MolyMenurn 
Concentration @g/dscf) <2.0 c 2 . 0  < 2.0 <2.0 
Emission Kate (lbhour) < 1.8E-04 <1.8E-04 < 1.8E-04 < 1.8E-04 

Strontium 
Concentration @g/dscf) 
Emission Itate (Ibhour) 

Potpssium 
Concentration (pgldscf) 
Emission Itate (Ibihour) 

<2.0 
< 1.8E-04 

< 10 
<8.9E-04 

<2.0 < 2.0 
< 1.8E-04 < 1.8E-04 

< 10 < 10 
< 8.9E-04 < 8.9E-04 

<2.0 
< 1.8E-04 

c 10 
< 8.9E-04 

sodium 
Concentration @gldccf)  < 10.0 c 10.0 c 10.0 < 10.0 
Emission Itate (lbhour) <8.9E-04 C8.9E-04 < 8.9E-04 <8 .9EM 
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m g n c e n t r a t i o n s  a nd Emission Rates 

I 

Talales 6.1 and 6.2 show the melter and HEPA filters exhaust gas metals 
concentrations and emission rates. For the melter exhaust Na, K, B, and Cs are present in 
the highest concentrations and have the greatest emission rates. The average emission rate 
for these I:mmpounds was 2.3E-02 lblhr, 9.4E-03 lblhr, and 2.2E-02 lblhr. Concentrations 
of Na, K, B, Cs averaged 1,762 ugldscf, ugldscf, 721 ugldscf, and 935 ugldscf. The Na 
concentration is 8.5% of the total suspended particle (TSP) concentration;, B is 3.57% of the 
TSP concentration; and Cs is 4.4%. Cr, Mo, and Sr were found in the melter exhaust 
samples, but at significantly lower concentrations relative to Na, K, B, or Cs. 

The metals, concentrations measured at the melter exhaust may be biased by the 
sample lolstion fer the same reasons given in the previous section for particulate sampling 
bias. Mctals that are associated with particulate matter may have been overestimated or 
underestimated due to the physical dimensions of the sampling location, as described 
previously. 

Exhaust gas samples after the HEPA filter all had metals concentrations below the 
detection levels. Table 6.2 reports these results as either C2 pgldscf or <10 fig/dscf. 
These detection levels are those reported by the VSL analysts for their results. The detection 
levels reported by Triangle Laboratories for these results are slightly lower. However, to 
remain ccilnsistent with the work conducted by VSL, the higher detection level is reported in 
the summary table, Table 6.2. 

ContinuQus Em isasions Mo nitorine Results 

Table 6.3 provides a summary of the CEM measurements made at each sample 
location. Measured NO, concentrations ranged from 496 ppmv to 1106 ppmv at the HEPA 
Nter exhaust. NO, concentrations at the melter exhaust varied from 465 ppmv to 6445 
ppmv. THC concentrations varied from 1.1 ppmv at the melter exhaust to a maximum of 
8.5 ppmv at the HEPA filter exhaust. Measured CO concentrations were observed as high as 
248 ppmv in the melter exhaust. 4 concentrations did not change significantly from the 
20.9% considered representative of ambient concentrations. 
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Me;irsured SO2 concentrations varied from location to location. The observed 
variability can be attributed to process changes but it is probably due to the hysterisis of 
sulfate conipounds in the sampling line. As described in Section 4, the SOz analyzer was 
sampling hot and wet gas. Eventually this biased the SO2 sampling system. 

During previous testing at the Vitreous State Laboratory, NO, measurements collected 
at each location were biased upwards because of sample matrix interference with the NO, 
analyzer. Parsons ES uses a TECo Model 10 chemiluminescence analyzer with a stainless 
converter ior the NO2 to NO conversion. The manufacturer states that this converter will 
also convelt NH3 to NO at 80-85% efficiency up to 2000 ppm by volume NH3. Further, the 
relatively high concentration of NH3 would essentially contaminate the converter for some 
period of tune. 

In t.he report submitted to Catholic University for the previous investigation, Parsons 
ES recommended several methods for handling ammonia interference in NO, analysis. These 
methods wlere employed in the investigation described herein. 

Parsons ES placed a sulfuric acid solution in-line prior to the NO, analyzer in order to 
scrub NH3 from the sample gas. Furthermore the analyzer was periodically operated in the 
converter bypass mode (NO mode) in order to reduce and evaluate the ammonia bias. 

Prior to the source test, Parsons ES constructed an ammonia scrubber and evaluated 
the system!s impact on the sampling system. Calibration gases with known values of NO, and 
SQ were passed through the ammonia scrubber and analyzed by our instruments. Our test 
results indicated that the Scrubber had no impact on the NO, and NO values as measured by 
our NO, /IN0 analyzers. However, SO2 removal was apparent. Therefore, sample gas for 
the S& analyzer was not passed through the ammonia scrubber. 
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197R 

1 9 1 4  
1 9 1 1  
19fiR 
17Rk 

1 R 9 R  
Rn2R 

1781-1 
6 7 4  
7 kn 
RKI 
99R 

1 1 3 2  
1 nfiR 
~ n n f i  
1 1 6 4  
14.12 
1 5 1  6 
1 4 8 7  
1 k 1 2  
1 K29 
1fi7R 
1 7 R 3  
I 9 1 9  

1 8 4 6  
I I I 4 A  
1 RK7 

2nn4 

m a r  
m a 1  
2nAli 
21 6 R  
1 931 
lX7k  
1 9 3 6  

1 R 7 f i  
1 RRI 
1 693 
116 l i  

91 R 

m f i 6  
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4.5.  7 
4111.7 
.?! c; . 7 
.<I 5 .  R 
.x 4 . R 
.,I 3 . R 
x3.3 
I 1  1 . 3 
3x.3 
R1 . R  

29.8 
29.3 
29.3 
2 R . R  
27.3 
27.8 
37.R 
2fi.3 
2 K . R  
2 K . A  
22.3 

nn.3 

1 .38  
1.28 
'I .?4 
1.24 
' I . 2 K  
I . 23  
1 .23  
1.24 
1.27 
1 .29  
1.28 
1.27 
1 .26  
1.2K 
1 .22  
1.21 
1.21 
1.18 
1.17 
1 .I K 
1.13 
1.12 

4243  
3.3 K 
344 

832 
7GR 

158 
1 4 7  
1 K R  
1 fi4 
17R 
1 fi7 
142 
1 sfi 
141 
I S 1  
1 R K  
1 2 3  
1 1 1  

K7 

2n7 

7nn 

xn 

1 3:22:3R OF I J N E  MEI.TER EYHAIIST n R A l N  C n N n E N S n R  
2n.n 
1 6.R 
14.8 
12.R 

I1.R 
7.R 
4 . R  
3.R 
2.4 
2.9 
3.4 

I .4 
n.9 

n.9 
n.9 
1.4 
1 .R 
2.4 
2.8 
2.8 
4.4 
4.3 
4.3 
K.3 
4.3 
4.A 
4.R 
fi.3 
7.3 
7.3 
7.3 
f i . R  
K.R 
K . 3  
3.4 

1.12 
n.9R 

n.K3 
11.74 

n.38 
n.24 
n.22 
n.17 
n.1 fi 
n.14 
n.1 R 
n. i  R 
n.11 
n.1 2 
n.11 
n.1 I 
n.nn 
n.29 
n.3fi 
n.46 
13.44 
n.Rn 
n.49 
n.44 
n.4fi 
n.4K 
nJi2 
O.K7 
n.57 
n.s4 
n . 4 ~  

11.34 
n.m 
n.24 A-50 

0.39 

4 4  
3 4  
27 
21  
1R 
1R 
I S  
1K 
1 3  
1 3  
1 R  
11  
11 

11 
1 4  
17  
1 7  
1R 
1 7  
1 7  
1R 
I C  
l f i  
1 8  
1 8  
3.11 
27 

1R 
1 3  
11  

9 
8 

i n  

zn 

i n  

34133 

361-17 
35nr 

3493  

3k41 
349K 

379R 

3r9f1 
3rf11 
394f1 
3932 

372n 

RRI n 

4 n ~ 3  
4 n 3 ~  
41 27 
4237 
4402  
421 7 
434f1 

4K14 
429n 

4k2f1 
427n 
4 n i  9 
341 fi 
28k1r 
2459 

17R7 
1 K R K  
1 R R K  
1192 

87f1 
R R n  
R11 
7 K 2  
f1r9 
r3f1 
KA4 
K K I  
K 4 3  
K79 
f1x2 
rf14 
f1x9 
723 
724 
721 

7 2 3  
7 7 3  
R72 
R14 
R1 R 
11.19 

2n7n 

i nfi2 

7n15 



1 2:21:5s 
I :i:??:in 
I .<I: ,R 2 : 7.5 
I .‘I!R2!41 
1 .X:R3:56 
1 .‘{:RR:1 1 
1 3:33 :2 f i  
12!R2:41 
1R:RR:Kfi 
1 R:R4:l 1 
IR:R4:7.fi 
1 R:34:4l 
1 R:R4:K6 
1 R:RS:1 1 
I R:AS:2fi 
1 R:RS:41 
1 3 : R S : S f i  
I .?:R6:1 1 
1 A:R6:26 
l R ! R 6 ! 4 1  
1 3:.?6:K6 
1 R:R7:1 1 

I R : R 7 : 2 6  
1 R:R7:42 
I R : R ? : b ?  
1 R : R R : I  2 
1 R:RR:27 
1 R:RR:42 
1 R:RR:67 
13!34!12 
1 R:R4:27 
1 3:34:43 

1.4  
1.4 
1.4 

fb.4 
n.4 

n.4 
n.4 
n.4 
n.4 

n.4 
n.4 
n.4 
n.4 
n.4 
n.4 

13.4 
n.4 
n.4 
n.4 

611.4 

I .4 

1 .4  

34.R 

R2.4 
1 R6.n 
172.4 
2 2 K . K  
2 2 R . K  
22Fi.n 
244.7  
2 R R . 4  
236.4 

IR:R4:45 SWITCH RACK TO NOY UnnE 
1 3:R4:K7 I n.an m3.n 
i 3:4n:i 2 1 R . 4 6  2nB.Fi 
i ~ : 4 n : 2 7  111.44 2nn.K 

I 3:4n:57 1 R.63 I 4n.n 
i 3:4n:42 1 R.63 1 R4.0 

1 R:41:1 2 1 R.S7 1 7 R . S  
1 R:4 1 : 2 7  1 R.66 174.4 
1 R:41:42 I R . K n  1 R4.6 

1 3:42:12 1 R.44 1 R6.6 
1 R:42:27 1 R . 4 1  194.6  

13:41!K7 1 R.46 t 81 .n 

13:42:4R I ~ . 4 n  202.5  
i ~ : 4 2 : 4 7  SWITCH T n  NO unnE 

1 3:42:5R 1R.34 
1R:4R:1 R 18.29 
1 R:43:2R 1 R.26 
13:43:43 l R . 2 7  
1 R:4.?:5R 1 A.34 
1.1:44!1 3 111.42 
1 R : 4 4 : 2 R  1 R.54 

1R:dl:RR RACK Tll  NnY 

1 R:44:43 18.67 
1 4 : 4 4 : 6 R  18.77 
1 3:45:1 R 1 R . R 4  
13!45!2R 1 R . R 7  
13:45:4R 1 R . R A  

2 m . S  
I 4s.n 
9nn.n 
187.11 
1 R R . 6  
1 64.9 
14A.K 

143.S 

144.5 
1R3.S 
144.5 

I 4n:n 

n.i 6 
n.1 F, 
n.i 4 
n. i  2 
n.i 2 
n.i  2 
n.i 1 
n.1 I 
n.i 3 
n.1 I 
n.i I 
n.1 I 
n.1 n 
n . 1  n 
n.1 n 
n.04 
0.10 
n.1 I 
n.11 
n.1 I 
n.in 
n.r R 
1 . 7 R  
R . R R  

5.36 
5 . K B  
5.64 
5.79 
5.76 
6.74 
6 . R R  

K.78 
5.64 
5.kR 
5.K6 
6.61 
5.4R 
6.61 
5 . 7 R  
5.R1 
k.RR 
k . 9 7  

4.813 

6.m 

6.1 7 
6.31 
6.32 
6.34 
6.1 A 
5.41 
k.kR 

5-22 
4 . R R  
4.R2 
4.71 
4.PR 
A-5 1 

R 
R 
7 

7 
R 
R 
R 
7 
7 
R 
R 
8 
R 
R 
R 
6 
6 
7 

1 4  
3.21 
3R6 

s5n 
4 R R  
3.31 
1 7 6  

4 2 2  
344 
567 
3711 
7 6 4  

r 

Rnfi 

4na 
114R 
1215  
1177  

4K2 
1322 

1627 
442 

11-26 
7 R R  

I nnfi 

in12 

El-bKR 
1641 
2n74 
I 
1744 

9Kl 
427 
X 42 
R 5 R  
xpn 
77.1 
7 R 3  

6 6 7  
632 

KRn 
K64 
633 
61 7 
R n R  
4 7 6  
455  
43.1 
42R 
R41 
396 

344 

7 n x  

finx 

6 4 ~  

Ani 

41 2 
112s 

1440 
1 R R 2  
1 K R R  

1444 
1627 
1274  
1444 
13.37 



, .  I .  
. . , , ,  

.I i 3 : 4 e n 7  SWITCH V I )  NO 
1 R:46:l 3 1 R 3 H  3 4 5  .!2 .: . . I :  : 
1 R!dK!2R 1 R . F G  1 G k . 9  *1 .'I ? 
1 Ar4fi:bR 1 R . & 4  17F".9 .:..?,:% 

1 .1:47:1 .? 1 R . 9 K  177.9 2%. . :a 6, 

-. 1 3747:7R 1 9.nK 1 n4.n  4.. 2 R; 
13747144 19.1 n 17R.9 u.1 E, 
1 3!47!59 19.1 R 177.9 ::: .9 fll 
1 3!4R:1 4 19.77 177.4 :x . 6 I 
1 3!4R!74 19.34 171-1.4 ::: . 21 
1 R:4R:44 19.44 17s.4 :x . n 3 
1 R:4R:59 19.49 1 K7.4  !?.!I2 
1 3:49!14 19.K2 148.5 :!.BK 
1.7:49:29 19.K2 I 43.n !?.Ad 

13:49:44 19.K3 14x.s 2.97 
13:49:K9 1 9.Kl 144.K x n n  

1 3 ! 4 K : K R  1 R.Ii7 1 G G . 9  .a. f i  :! 

13:47:1R RANGE TO innnn 

13:44:4.1 RANGE IS RIGHT AT 2Knn 

1 3:FIn:14 19.4A 1 K K . 4  3.1 K 

1 3:Kn:29 19.42 
13!Kn:39 RACK TO NOY 

1 3:Kn:44 19.31 
I 3:6n:69 18.21 
lR:KI : l4  i 9 . i n  
13:s I :29 I 9.114 
1 3:61:44 I 9.117 
13:6l:K9 I 9.n7 
1 3:62:14 I 9.n7 
1 R : K 2 : 2 9  19.1 2 

I 3 : K 2 : R 9  E N n  TESTING 

1 69.9 

1 A 6 . K  

239.9 
247.1 

2f i6. l  
262.7 
24'2.K 

a2l i .n 

296.0 

193.1 

I 6n.K 
1 17.K 

91.3 
R4.R 

64.9 
R1.R 
33.3 

16.4 
12.9 

4.8 
2.9 
1.4 

zn9.n 

136.4 

xn.3 

1 n.n 

n.4 
n.9 

-n.i 
N 2  TO SYSTEM 

1 .B 
-n.i 

n.9 
-n.i 

R.4 
-1 .I 

3.37 

3.64 
3 . R R  
4.1 1 
1.1 n 
4.n4 
4.ni  
3.93 
3.66 

3.33 
%!.AX 
2.63. 
2.26 
?.mi 
i .rn 
1.711 

I .n2 
n.fii 
11.37 
n.m 
n.23 
n.1 9 
n.1 R 
n.i R 
n.14 
0.14 
n.14 

n.14 
n.1 I 
n.1 i 
n.in 
n.1 n 
n.in A-52 

1 .64 
1 .R9 

l l 3 f i  
9 7 2  
927 
A X 6  
R46 
?A3 
R 3 f i  

1147 
1 A4K 
1 9 A f i  
2376 
3.473 
3.524 
2632 
24x1 
241 1 
233.G 
2262  

1'2fiR 
mi  fi 

inax  
9 1  4 
A64 
R 1  7 
7 x 4  
7 6 4  

1 4 3 1  

2.793 
234n 
1 9 4 9  
I 7 1 6  

11 K7 
17KK 

14RR 
1 G f i K  
1111.7 

1 7 6 2  

1 692 
12f i4  
1 3 6 1  

1471  
1 4 2 3  
I 1 7 9  

1 x9n 

1 n37  

I m n  

I n94 

93R 
91 6 
A99 
R R R  
R 1  6 
7 7 9  
7 69  
7-26 
fiO7 
666 
69R 
629 
9 1  4 

1 3 4 1  
1 7 6 4  

21  26 
21 A4 

21  4 3  

mi 9 

21  Rn 

2n72 
2nnP 

I 7911 
1 666 

1 9fi3 

1 667 



n.nn 
n.nn 

n.nR 
n.nn 
n.nR 

-n.R 
1.4 

-1 .1 
3.4 
n.4 

-n. i  

n.4 

n.4 
13.4 

2 .4  

I 4:n11:n~ n.KR ~ n . 4  
1 4 : n ~ : i i  1 1 . ~ 1  n:! i i . n z  cn2 

I 4:nr:i A 2 . m  KR.4 
i 4 : n 4 ! ~ ~  6.21 R R . R  
I 4 ? n 4 ! 4 ~  11.23 1 11.1 
I 4:1 n:nR 1 n . ~  14.11 
I 4!1 n:i R 1 1 . 1 5  K . R  
I 4:1 n:RR 1 1  . R R  3.4 
i *:I n : 4 ~  11.48 R.4 
1 4 : i i : n ~  I l . k 4  n.11 
14!1 I r l R  1 1  . K t i  n.4 

14:l  1 : 4 A  1 1 . K f i  n.4 
I 4:1 r:nx 1 1  .K7 n.4 
14!1 211 R 1 1 . K 7  n.4 

14:l 1:RR 1 1  .K7 1 .4 

n.nR 
n.n7 
n.nx 
n.nn 
n.nR 
0.07  

n.iw 
n m  
n.n7 
n.nR 

n.nR 
n.nG 

1-1.07 
n.n7 
n.nR 
n.n7 
n.n7 
n.n7 
n.n7 
n.nR 
n.n7 
n.n7 

NOY 

n.17 

3.1 7 
6.113 
R.7R 
11.44 
11.117 

in.nti 
1 n . 1 7  
I n.23 
I n.26 
I n.32 

I n .m 
I 0 .42 

1 n.3s 

7 R R  
I f i  

4 7 4 3  

7 n ~  

GJ R 7 R  

in16 
1 nFi4 

45n 

@ 
4F8n 
4tin 

4 Kn 
4Kl 
4411 
451 

4tin 
R A  

4 
R 
R 
R 
7 
7 
7 
7 
7 

6ti4 

ti74 

K25 
4711 
4411 

R11R 
3711 
R R 4  
R4R 
R R R  

42n 

Rrn 
x i  n 
ani  
2112 

A -<2 

1 4 1 f i  
1.353 

I x m  

I mi 
124f i  

I I R ?  
1 1 2 7  
I infi 
I nfiR 
I n ~ 4  
i n i t i  

4 R R  
9 K K  
4 R K  
91 2 

I 24n 

1218  

1 1 R 1  
1166  
l l t i 7  

477 

I 2117 

427 

4 9 4  
4 24  

41 4 
41 K 

1 R  
2 

-1  

K66 
-ini. 

57 1 

ti67 
K 4 2  
R R I  
R X R  

27K 
262  
2kl 
24ti 
237 
3.211 

21 3 

ani 

22n 

- - -  
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2.n4 
2.nn 
2.nn 
2.n5 
2.na 
?.ne 
2.nn 
2 . m  
7.nn 
m g  
m a  
m n  
1.4K 
1.45 
1.4K 
1 . 4 5  
1 .4K 
1 .45  
1 . 4 K  
1 . 4 K  
1 . 4 5  
1.4K 
1 . 4 K  
1.45 
1.415 
1.4K 
1 . 4 K  
1 .21 
1 .21 
1 .?I 
1 .?I 
1 .21 
1 .21 
1 .?I 
1 .21 
1 . 2 1  
1 . 2 1  
I .21 
1 . 2 1  
4.83 
1 . R 4  
1 .21  
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I 

,r:nl r r n  
II n n 1 1  
o n n . 1 1  
n.n n.1 1 

A-60 





n . 0 1  
f i .01 
n.nK 

i n . R i  
1 ?.fix 
1 R . l K  
1 R . 1 9  

1 A.22 
1 R . 2 . 1  
1 R.23 
1 x . 2 3  

I x.2n 

l X . 2 K  
17.69 
17 .64  
17.64 
17 .6K 
17.6fi  
17 .66  
1 7 . 6 5  

17.66 

til sn2 -- 
17.67 
17.R4 
19.47 
m . 3 2  
2n.m 
m.39 

\ l l . f i R \  

1 2 . 4 9  
1 1 . 7 1  

r i .  18 

-n.n 
n.n 
n.n 

mrt.Rn 
1X3.4H 

240.3H 
241.RH 
343.3  
2 4 1 . 3  

74R.R 
24n.3  

n.1 n 
n.3.3 
n.nG 

19.RRH 
19.RRH 
t I ) . R R H  
19.RRH 
1 K.RKH 
1 6.R7H 
1 f i . 9 R  
I fi.98 
16 .97  

2 4 3 . 3  i 7.n2 
4R7.4 1 7 . n ~  

47fi.5 I 7.130 
4nn.n 1 7.n2 
477.K I 7.113 
465.17 I 7.114 
4K9.K 17.n4 

4R6.4 17.01 

K .cn2 
476.K 1 6 .93 
409.K 1 4 . 7 3  
233.2 R.52 

m . 3  2.47 
27.7 n.nn 
21.2 3.n3 
13.R i n . 4 ~  

K . R  1 i .n4 
3.3 ( 1 1 . n ~ )  

3.4 
1 3 R . 9  
221 .R 

2911.4 
2 9 R . P  
3 f l K . A  
292.9 
296.9 
2n4 .4  
297 .4  

292 .4  
2 A . Z . 9  
3xn.s 

RK.3 
4.3 
-2.4 
1 .x 
2.4 
1 .4  

m 7 . n  

ANAI.YTRR 

t 71-1.3 

. -  

4 M  
4H 
4H 
4H 
4 H  
4H 
4H 
4H 
4H 
K 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
R 
R 
3 
3 

4 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 

2 
9 
2 
2 
2 
2 
2 
2 
R 
2 
4 

. .  

R . 7 H  
R.7H 
3 . t W  
R.?H 
.?.OH 
2.&H 
2.KH 
7.KH 
2.KH 
2.K 
2. K 
2.4 

2.6 
2.5 
2.4  
2.4 
2.K 
2.K 
2 . K  
2.4 
2.4 
2.8 
2 .4  

2.5 
2.4 
3.6 
3.R 
3.9 

3.3 
2.9 
2 . X  
2.R 

4.n 

2.R 

3. R 
3.6 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.4 
3.1 
3.K 
3.6 
3.6 

3.7 
3.11 
7.7 

3.n 

3.6 

-n.ii .  
-0.11. 
-n . i r ,  
- 0 . 1 1 .  
-n . i  I .  
-n.il. 
-n.i I .  
-0.11. 
- n . i i .  
-n. i i .  
-n.ii. 
-n.ii. 

-n.i 1. 
-n.ii, 
-n.i I .  
-n.ii. 
-n.ii. 
-n.ii. 
-n.i 1.  
-n.ii, 
-n.i I .  
-n.ii. 
-n.it. 

-n.i I .  
-n.r I. 
-n.i I. 
-n . i i .  
-n.i I .  
-n.ii, 
-n.i I .  
-0.11. 
-0.1 1. 
-n.ii. 

-0.11. 
-n.ii. 

-n.i I .  
-0.11. 
-0.1 I .  

- n . i i .  

-n . i i .  
-n.ir. 

-n.ii. 
-n.i I. 
-n.ii. 
-n.ii. 
-0.11. 
- n . i i .  
-n.ii. 
-n.i I. 
-n.ii. 

-0 .11.  

-0.1 1. 

-0.1 1. 

-0.1 I. 

&*I, -- - - 



I- 14.li" 
1.; $4 

O . b r 7  
i+. rl  R 

n.n7 
n.n7 
n.ns 
n.nfi 
n nfi 
n.n7 
n.n7 
n.ns 

r1.(1 

n . F 
1 .%I 
n.4 
n.n 
0.1 
0 . 4  

-n.2 
n.9 

-n.T 
n.4 

-n.2 

n.n7 
1 6.nK 
17.46 
17.fiK 
17.87 
17.67 
17.6R 
17.fiR 
17.11R 
17.69 
I 7.7n 
17.71) 
17.71 
17.71 
17.71 
17.71 
17.72 
17.72 
q7.72 
17.72 
17.72 
17.72 
17.72 

7.72 
7.72 
7.71 
7.71 
7.72 
7.72 
7.71 
7.72 
7.73 

17.73 
17.73 
17.73 

-0.2 
239.A 
326.n 
37n.4 
373.1 
3 7 R . f i  
RRR.1  
3Rfi.l 

432.6 
4'24.15 
441 . f i  
444.1 
461 .fi 
44K.l 
4411.1 
4411.1 
449.1 
4riiR.n 
461 .6 

446.6 
4111.9 
46R.n 
426.4 
467.0 
4R6.6 
441.1 
4111 .6 
467.6 
4 l i f i . R  

3ar.n 

4 6 0 . ~  

47n.6 

17.73 pJ 46fi.n 
1. ~ R : I R : R ~  2 ~ 1 . 1  PPU cn n 

nn:i 6 t h ~  17.73 4R7.6 
R i m  Tltln: onthnllo II 
nntn: 1 R/31/127 
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Read and Record a l l  Data Every  Minu tes  

i n .  Hg 

S c h e m a t i c  o f  
T r a v e r s e  P o i n t  Lay0 t A 

-7%--- 

Prc,be Lenqt i i  a n d  Type j j/&,,!i A(( 
P i t o t  Tuhe I.D. NO. N/4 
~ o z ~ l e  1 .n .  3L 1 

Temp. Readou t  S/N r : c .  / 
Meter Box Number r<- ~' 

Assumed M o i s t u r e ,  % __ 

__-- 

R e f e r e n c e  p __ - 2 2 -  - ~- 
P o s t  T e s t  Leak R d t e  =40tS-cLiib 0 i n .  H C J  
P o s t  T e s t  P i t o t  Leak  Check 

- -~ 

? 
c 

I 

0 







t p a  
iNcilNEERING-SCIENCE, INC. 
S,,..d61.r* 01 Th. P.,,O", MpX.,K," __ 
VL 
~ .dax .  VA22030.2899 
3591.7575.Fax703591.1305 

11 H.11. 10521 Rorenaven Streel 

I 

WHC-SD-WM-VI-029, Revision 0 

Plant: [& & o h .  z/r Date: //?/f - 

SampleType M4 M5 M6 M5/0 M8 M17 M26 MM5 (@ Cr+6 Other: - 

Sampling Location: 
Clean-up person: Field Team Leader: - 

Run Number: - O z  lmpinger Train ID: # y  - 

- 

Sample Train Recovery Data 

Job Number: -- 
- 

Comments: - 
- 
- - 

Front- half Data 
Filter #: /45 Filter MediaType: 0- -- 
Filter Description: - 
Filter #: Filter Media Type: - 
Filter Description: - 

- - 
Back-half Data 

lmpinger Purge - 
Start Time: ___ Flow Rate: Stop Time: Purge Gas: 

I 

Contents: 

Final Volume (ml): 
Initial Volume (ml): 
Net Volume (ml): 

Contents: 

Final Volume (ml): 
Initial Volume (ml): 
Net Volume (ml): 

lmpinger 1 
m7 

lmpinger 4 

b 
lmpinger 5 

& 
Total moisture collected (ml): 2 252.8 

(9): 8% y 







1 
Paqe of 

~ 

-~ .__________ P l a n t  Name: T e s t  Date: 

Run Ilumher: - Operator:  

I 

I 
I 

I 

0 



P l a n t  L L U L  U-UU 
Date \ I  \ 4 \  3 2  
sampling L o c a t i o n  H G ? A  % 
Sample  Type \' m 7  
Hun Number 
O p e r a t o r  U R  
Ambient  T e m p e r a t u r e  % 'F  

N<? A - 3 L  

B a r o m e t r i c  P r e s s u r e  1 3  97- 
S t a t l c  P r e s s u r e  (Ps 
F i l t e r  N u n b e r ( s 1  . 
p r e t e s t  Leak Rate = -3cfm @ \5 i n .  W 
p r e t e s t  P i t o t  Leak  Check  
p r e t e s t  O r s a t  Leak Check 
~ e a d  a n d  Record  a l l  Data Every  - Minu tes  

FIELD DATA 

S c h e m a t i c  of 
T r a v e r s e  P o i n t  L a y o u t  

i 
plsrl~,e Lencj t t i  a n d  Type 3 ' c. L~:.i~------ 
P i t o t  Tuhe I . D .  N o .  ~-, - < 
Nozc le  I . D .  I.. . 3 k,a 
Assumed M o i s t u r e ,  % ' t " /  . 
Temp. R e a d o u t  sit4 x i' < < I 

Metet Box Number ' \ > i + k  I - 

MC t e r  Gama c . ? 3 L - 

Reference P - 

... __ 

Meter He I b: 1 ,? 
C F a c t o r  

Ileater Box S e t t i n g  

P o s t  T e s t  Leak R d t e  = - CEIII e - i n .  Ikj  
Post T e s t  P i t o t  Leak Check 
P o s t  T e s t  O r s a t  1.e;tk C h e c k  

- 

~~ ~ -~ 













NG~NEERING-SCIENCE, INC. 
i"b,ldl.ROITh. P.r.on.Co,w.,,on 

io F 

- 
H3I. 10521 ROlOhWen %reel 

rtari. IA 22030-2899 
3 5511.7575. Fax 703591-1305 

%'HC-SD-WM-VI-029, Revision 0 

Sample Train Recovery Data 

- Plant: u.zZ,a-~ Date: , / I t / %  
Sampling Location: I ooo I c ~  A 
Clean-up person: Field Team Leade 
SampleType. M4 M5 M6 M5J8 M8 M17 M26 MM5 
RunNurnber: /#fd #93 lmpinger Train ID: 
Job Number: - 

Comments: -- 

Front- half Data 
Filter #: Moot/9? Filter Media Type: 7 

Filter Description: ' . - 
Filter #: Filter Media Type: __ 
Filter Description: - 

- - 
Back- half Data 

lmpinger Purge - 
- Stop Time: Purge Gas: Start Time: Flow Rate: 

Contents: 
lmpinger 3 

t h o * /  A& 
lmpinger 1 

Final Volume (ml): I k L  q g d  9M 
Initial Volume (ml): r p l L  100 hL I O U d  
Net Volume (mi): I - - 2  - 

Contents: 
lmpinger 5 

1 

74q.1 
(9): 

Net Volume (ml): / (9): & 
Final Volume (ml): 
Initial Volume (mi): 

Total moisture collected (ml): 29.q 

Description of impinger catch: - 
- 

SMPLRECV.WK3 A-114 
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