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EXECUTIVE SUMMARY
 

Compliance testing for Particulate Matter (PM), Hydrochloric Aci (HCI), oxides of 
nitrogen (NOx), carbon monoxide (C ), sulfur dioxide (S02), total hydrocarbons (THC), 
oxygen (02) and carbon dioxide (C~) was performed on the CCR Scrubber Vent Stack at 
the TPI Refinery located near Ardmore, Oklahoma. 

A series of three, 64-minute reference method 26 (RM 26) tests were conducted for HCl on 
January 4, 2006. Following each RM 26 test run, a 60-minute pollutant test run was 
conducted for NOx, CO, S02, O2, and CO2. The testing was conducted to demonstrate 
compliance with the source performance standards of the Code of Federal Regulation, Tile 
40, Part 63, Subpart UUU (Refinery MACT II). Testing was conducted using procedures 
set forth in the Code of Federal Regulations (CFR) Title 40, Part 60, Appendix A, Referenc 
Methods lA, 2C, 3A, 4, 6C, 7E, 10 and 26. During the third test run, the plant experienced 
an upset. "The data acquired for the first three test runs, labeled C1 - C3, were no used to 
determine compliance with the emission limits. 

A series of three, 64-minute reference method 5 (RM 5) tests were conducted for PM on 
January 5, 2006. Following each RM 5 test run, a 60-minute pollutant test run was 
conducted for NO , CO, S02, THC, O2, and CO2. Th testing was conducted to demonstrate 
compliance with the source performance standards of the Code of Federal Regulation, Tile 
40, PaIi 63, Subpart DUU (Refinery MACT 11). Testing was conducted using procedures 
set f01ih in the Code of Federal Regulations (CFR) Title 40, PaIi 60, Appendix A, Reference 
Methods lA, 2C, 3A, 4, 5, 6C, 7E, 10 and 25A. 

The average HCl emission results for the three 64-minute test runs conducted on January 4, 
2006 were summarized in the following table. The average PM, NOx, CO, S02, and THC 
mission results for the tlu'ee test nms conducted on January 5, 2006 were also summarized 

in the following table. 
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EXECUTIVE SUMMARY (continued) 
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Parameter 

HCl 

Parameter 

PM 

C ncentration, 
Ib/dscf *10~ 

0.020 

C ncentration, 
Ib/dscf *10-6 

0.563 

Emis ion Rat , 
Iblhr 

0.000 

Emjssion Rate, 
Ib/hr 

0.003 

Emission at , 
ppm@3%02 

0.186 

Emi ion Rate, 
Lb/lOOOlb Coke Burn 

0.127 

Parameter 

NOx 

Concentration, 
ppmvd 

0.36 

Emission Rat , 
lb/hr 

0.00 

Emission Rate, 
TPY 

0.00 

CO 189.09 0.07 0.31 

S0 2 

Parameter 

THC (propan ) 

0.00 

Concentration, 
ppmvw 

18.55 

0.00 

Conce tration, 
lJllmvd 

19.17 

0.00 

Concentration 
ppmvd @, 3% O2 

17.16 

THC (Hexane) N/A N/A 8.58 

The CCR Scrubber Vent Stack demonstrated compliance with the HCl emission standard 
specified in 40CFR63 Subpart DUD of 10.00 ppm HCl @ 3% ~. 

The CCR Scrubber Vent Stack demonstrated compliance with the particulate emission 
standard specified in 40CFR63, Subpart UUU of 1.0 1b PM/I 000 of Coke Bum-Off. 

A compi te breakdown of all test data can be found on the following two pages of this 
report titled "Summary ofResults". 
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CETCON, Inc. 

Summary Of Results 

Unit Designation: CCR Scrubber Vent 

PARAMETERS: 
Test Number: 
Date: 
Start Time: 
End Time: 
Test Duration, min. 

C1 
1/4/2006 

1115 
1237 
64 

C2 
1/4/2006 

1400 
1527 
64 

C3 
1/4/2006 

1640 
1752 
64 

OPERATING DATA: 
Catalyst Recirculation, Ib/hr 

Coke Burn, Ib/hr 

Reformer Charge, MBPD 

56766 

28.3 

175 

558.04 

27.8 

17.6 

558.04 

27.8 

175 

Average: 

561.25 

28.0 

17.5 
Reformer Charge Perchloroethylene Equivalent, ppm 470 570 667 569 

~ 

Lower Air, MSCFH 

Upper Air, MSCFH 

2,80 

1.69 

2,80 

1.41 

2,80 

1.39 

280 

150 

Upper Air 02, % Volume 

Regeneration Zone Temp., of 

Regeneration Flue Gas Temp., of 

Inlet Regenerator Flue Gas, ASCFM 

Scrubber Venturi Flow, gal/min 

Scrubber Liquid, pH 

Scrubber Venturi Liquid/Gas Ratio 

1,05 

957 

957 

275 

29.2 

12 

1.81 

1.05 

937 

941 

255 

28.5 

12 

1.88 

1.05 

939 

944 

255 

280 

12 

1.85 

105 

944 

947 

262 

28.6 

12 

1.85 

FLUE GAS: 
Stack Temperature, of 

0z, % dry 

COz, % dry 

% Moisture 

81 

0,98 

16.53 

2.87 

84 

097 

16.78 

3.78 

85 
0,86 

12,24 

3,94 

83 

0.93 

1518 

3.53 

Stack Flow, ACFM 114 97 95 102 

Stack Flow, DSCFM 

% Isokinetic 

106 

98 

88 

100 

86 

99 

94 

99 

..... 

EMISSION DATA: 
HCI, Ib/dscf (x1 cfl) 
HCI, ppm 

HCI, ppm @ 3% ~ 

HCI,lb/hr 

HCI, ton/yr 

0,031 

0.333 

0.299 

0000 

0000 

0014 

0.150 

0.134 

0.000 

0,000 

0.013 

0139 

0125 

0000 

0,000 

0.020 

0.207 

0.186 

0000 

0000 

Permit: 

1000 

NOx, ppmvd 

NOx,lb/hr 

NOx, ton/yr 

0.51 
000 

0.00 

0.59 
0,00 

0.00 

039 
0,00 

000 

050 

0,00 

0.00 

1.20 

520 

CO, ppmvd 

CO,lb/hr 

CO, ton/yr 

183,13 
0.08 

0.37 

182.90 
0.07 

0.31 

110.42 
004 

018 

15882 

0.07 
0.29 

0.20 
0.80 

SOz, ppmvd 

SOz,lb/hr 

SOz, ton/yr 

0.41 
0.00 

0.00 

0.43 
0.00 

000 

0.00 
0.00 

000 

0.28 

0.00 

000 

070 
2.90 

SLJMMARYXLS© 2003 CETCON, Inc. All Rights ReservedDate: 2/3/2006 
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CETCON, Inc. 

Summary Of Results 

Unit Designation: CCR Scrubber Vent 

PARAMETERS: 
Test Number: 
Date: 
Start Time: 
End Time: 
Test Duration, min 

C4 
1/5/2006 

1050 
1204 
64 

C5 
1/5/2006 

1443 
1557 
64 

C6 
1/5/2006 

1718 
1826 
64 

OPERATING DATA: 
Catalyst Recirculation, Ib/hr 55804 558.04 55804 

Average: 

55804 

Coke Burn, Ib/hr 

Reformer Charge, MBPD 

Reformer Charge Perchloroelhylene Equivalent. ppm 

Lower Air, MSCFH 

Upper Air, MSCFH 

Upper Air 02, % Volume 

Regeneration Zone Temp., of 

Regeneration Flue Gas Temp., of 

Inlet Regenerator Flue Gas, ASCFM 

Scrubber Venturi Flow, gal/min 

Scrubber Liquid, pH 

Scrubber Venturi Liquid/Gas Ratio 

23.4 

18.9 

733 

2.80 

1.45 

103 

932 

933 

256 

29.1 

12 

1.91 

23.4 

19.0 

648 

2.80 

1.50 

1.05 

940 

939 

260 

30.0 

12 

1.95 

23.4 

18.8 

653 

2.80 

1.36 

1.05 

939 

939 

252 

356 

12 

2.38 

23.4 

18.9 

678 

2.80 

1.44 

1.04 

937 

937 

256 

316 

12 

2.08 

FLUE GAS: 
Stack Temperature, of 

02, % dry 

CO2, % dry 

% Moisture 

80 

0.89 

17.67 

3.26 

82 

0.91 

1762 

3.40 

77 

0.89 

17.60 

3.09 

80 

0.90 

17.63 

325 

Stack Flow, ACFM 

Stack Flow, DSCFM 

% Isokinetic 

96 

89 

97 

97 

90 

100 

86 

81 

100 

93 

87 

99 

EMISSION DA TA: 
PM, Ib/dscf (x1 0.6 

) 0931 0.510 0.248 0.563 

Permit: 

PM,lb/hr 

PM, ton/yr 

PM, Ib/1 OOOlb Coke Burn 

0.005 

0.022 

0.213 

0.003 

0012 

0.118 

0.001 

0.005 

0.052 

0.003 

0.013 

0.127 

0.60 

2.50 

1.000 

NOx, ppmvd 

NOx,lb/hr 

NOx, ton/yr 

0.44 

0.00 

0.00 

0.28 

0.00 

0.00 

036 
0.00 

0.00 

0.36 

0.00 

0.00 

1.20 

5.20 

CO, ppmvd 

CO,lb/hr 

CO, ton/yr 

18627 
0.07 

0.32 

191.82 
0.08 

0.33 

189.18 

0.07 

0.29 

189.09 

0.07 

031 

0.20 

0.80 

S02, ppmvd 

S02,lb/hr 

S02, ton/yr 

0.00 
0.00 

0.00 

0.00 
0.00 

000 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.70 

2.90 

THC, ppmvw as Propane 

THC, ppmvd as Propane 

THC as Propane @ 3% 02 

THC, as Hexane @ 3% 02./ 

1653 

1708 

15.28 

764 

20.16 

20.87 

18.68 

9.34 

18.96 

19.57 

17.51 

8.75 

18.55 

19.17 

17.16 

8.58 

20.00 

SUMMP,RY.XLS© 2003 CETCON, Inc. All Rights ReservedDate: 2/3/2006 
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SAMPLING METHODS
 

Pollutants are measured according to EPA Reference Methods (RM's) and Perfonnance 
Specifications (PS's) described in the Code of Federal Regulations (CFR), Title 40, Chapter 1, 
Part 51, Appendix M, Part 60, Appendix A, Appendix B, and Appendix F, Part 61, Appendix 
B and Part 63, Appendix A. The following methods were used: 

RM-IA Sample and velocity traverses for stationary sources with small stacks or 
ducts. Detennination of measurement site and sample point locations for 
particulate testing in stacks or ducts > 4 in. and < 12 in. in diameter (or > 
12.57 in? and < 113 in? in cross-sectional area). 

RM-2C Detennination of stack gas v locity and volumetric flow rate in mall stacks 
or ducts. For stack diameters> 4 in. and < 12 in. (or> 12.57 in? and < 113 
in? in cross-sectional area), a standard pitot tube is used in conjunction with 
an inclined manometer to measure average gas velocity and for quantifying 
gas flow. 

RM-3A Deteln1ination of Oxygen (02) and Carbon Dioxide (C02) concentrations in 
emissions from stationary sources (Instrumental Allalyz r Procedure). 
Servomex 1400B4 series analyzers are used to continuously measure the 
concentrations of O2 and CO2. 02 and C02 concentrations are detemlined by 
paramagnetic and non-dispersive infrared dete tors, respectively. Th 
instruments are calibrated either with gases prepared according to EPA 
Protocol One or with gases that have been certified using an Orsat analyzer 
(RM-3). 

RM-4 Determination of moisture content in stack gases. A gas sample is extracted 
from the source through an impinger sampling train which condenses the 
moisture. The volume of the gas sample leaving the impinger train is 
determined using a calibrated dry gas meter. The impinger lli:e weighed 
before and after the test run to detennine moisture content. 

RM-5 Determination of particulate emissions from stationary sources. Particulate 
matter is extracted isokinetica1ly from the source and collected in a heated 
probe and heated glass fiber filter which are maintained at 248 ± 25 OF. An 
impinger train is used to remove the moisture and condensible particulate 
matter from the gas sample. Gas sample volume is det nnincd using a 
calibrated dry gas meter. The mass of particulate matter is detennin d 
gravimetrically. 

RM-6C Determination of Sulfur Dioxide (S02) emissions from statiOllal"y sources 
(Instnunelltal Analyzer Proc dur). A Bovar Western Research) Model 
721AT2 or 721M ultraviolet photomettic analyzer is used to continuously 
mea ure th concentration of S02. The instrument is calibrated with g s s 
prepared according to EPA Protocol One. 
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SAMPLI G METHODS, continued 

RM-7E Determination of Nitrogen Oxides (NOx) emissions from stationary sources 
(Instrumental Analyzer Procedure). A Thermo Environmental Instruments 
Company Model lOS, 42H or 42C chemilwninescent analyzer is used to 
continuously measure the concentration of NOx. The instrument is 
calibrated with gases prepared according to EPA Protocol One. 

RM-lO Detennination of Carbon Monoxide (CO) emissions from stationary sources 
(Instrumental Analyzer Procedme). A Thermo Environmental Instruments 
Company Model 48 or 48C gas filter correlation infrared analyzer is used to 
continuously measme the concentration of CO. The instrument is calibrated 
with gases prepared according to EPA Protoc{)l One. 

RM-25A Det nnination of total gaseous organic concentration using a flame 
ionization analyzer (FL<\). A gas sample is extract d from the source 
through a heated sample line and heated filter (if necessary). A lU.M. 
Model 3-100 or VE-7 or Eagle Monitoring Systems Model EM-7000 FIA is 
used to continuously measure the concentration of total hydrocarbons 
(THC). The instruments are calibrated with gases prepared according to 
EPA Protocol One consisting of Methane (C~) or Propane (C3Hg) in a 
balance of Nitrogen (N2) or air. THC concentrations are expressed in units 
of ppm as C3Hg or as Carbon. 

RM-26 Determination of Hydrogen Halide (HCl, HBr and HF) and Halog n (C12 
and Br2) emissions from stationary sources. A gas sanlple is extracted from 
the source at a constant rate through a hated glass probe and heated Teflon 
filter and passed through midget impmgers containing O.IN sulfuric acid 
(H2S04) where the Hydrogen Halides are absorbed. The Halogens, having 
low solubility in acidic solutions, pac;s through and are absorbed in impingers 
containing O.IN sodium hydroxid (NaOH). Gas sample volume is 
determined using a calibrated dry gas meter. The collected samples are 
analyzed by Ion Chromatography. 
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DESCRIPTION OF TEST
 

John Van Meter Jared Howard, Jeff Abel and Glerul Davis of CETCON, Inc. 
(Combustion and Environmental Testing CONsultants) arrived at the Valero Ardmore 
Refinery on Tuesday, January 3, 2006 at 2:00 PM. The purpose of our visit was to conduct 
compliance tests for particulate (PM), hydrocWoric acid (HCI), oxides of nitrogen (NO, ), 
carbon monoxide (CO), oxygen (02), sulfur dioxide (S02), total hydrocarbons (THC), and 
carbon dioxide (C02) on the CCR scrubber vent stack. 

On Tuesday, January 3, 2006 CE CON personnel anived at the plant at 2:00 PM. After 
obtaining security badges and signing in at the unit control room, th test trailer referred to 
as CETCON 1 was positioned next to the scaffolding around the scrubber vent stack. 
Power was provided ill the form of five (5) 110 VAC circuits via the plants portable power 
transformer. The scaffolding was incomplete upon arrival and was completed and 
inspected around 4:30 PM. Testing equipment was rais d to the testing platform and the 
reference method analyzers were energized and allowed to warm up overnight. CETCON 
personnel departed the plant at 7:30 PM. 

On W dnesday, January 4, 2006 CETeON persolUlel returned to the plant at 7:00 AM. 
Th reference method (RM) NOx, CO, 02, S02, THC and CO2 analyzers were calibrat d 
followed by a system bias and response time test. Appropriate leak checks were performed 
on the pollutant sample system and the HCI sampling train. The HCI sampling system was 
leak checked and inserted into the stack. The first test run, labeled HCLC 1, began at 11: 15 
AM and c neluded at 12:37 PM. The sampling system was leak ch cked at the end of the 
test and the train was recovered in the test trailer. While the HCI train was being 
recovered, the pollutant probe was inserted into the stack and allowed to reach full 
response. A one hour test was conducted for the pollutants between each HCI run. Upon 
completion of the test run an analyzer drift and sample system bias test was cond Ict d to 
provide orrections to the final concentration data. Testing continued alternating HCI and 
pollutant runs until the end of the third and fmal pollutant test run. During the last one 
hour pollutant test, the CCR unit experienced an upset. The test was allowed to complete 
itself, however the three pollutant runs would be redone on the following day in 
concurrence with the PM testing. At the conclusion of the third p 11utant nm, a NOx 
converter test was successfully conducted. PersolUl 1departed th facility at 8:30 PM. 

On Thursday, January 5, 2006 CETeON personnel returned to the plant at 7:00 AM. The 
RM analyzers were calibrated followed by a sample system bias test. The PM sampling 
syst m was leak check d and inserted into the stack. The fir. t test run, labeled PMC4, 
began at 10:50 AM and concluded at 12:04 PM. The sampling system was leak checked at 
the end of the test and the train was recovered in the test trailer. While the PM tTall was 
being recovered, the pollutant probe was inserted into the stack and allowed to reach full 
response. A one hour test was conducted for the pollutants between each PM run. Upon 
completion of the test run an analyzer drift and sample system bias test was conduct d to 
provide corrections to the final concentration data. Testing continued alternating PM and 
pollutant runs until the end of the third and final pollutant test run. Personnel departed the 
facility at 8:00 PM. 

L---------~[M
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DESCRIPTION OF TEST, continued 

On Friday, January 6, 2006 CETCON persOIUl I returned to the plant at 8:30 AM. The 
testing equipment was dismantled and the test trailer was packed for departure. Personnel 
departed the facility at 10:30 AM, 

In conclusion, compliance tests for HCl, PM, NOx, CO, S02, 02, THC, and CO2 were 
performed on the CCR Scrubber Vent stack. A series of three (3) 64-minute test runs were 
performed for HCI and PM with a 60-rninute run of pollutants betw en each run. 
Following each test run the sampling system was challenged with calibration standards to 
monitor analyzer drift and sample system bias. Each test nm was identical in technique 
and procedure. 

The following people were present during por ions or all of testing conducted on January 4 
and 5, 2006: 

Tracy Watson Val ro 

David Schutz Oklahoma DEQ 
Donna Litzenhiser Oklahoma DEQ 
Deejay Famuagun Oklahoma DEQ 

John Van Meter CETCON, Inc. 
Jared Howard CETCON, Inc. 
Jeff Abel CETCON, Inc. 
Glenn Davis CETCON, Inc. 
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CETCON, Inc. 

Job No: 

Customer. 

Unit: 

Date: 

Time: 

CJ-4113 

TPI 

CCR Vent 
January 3, 2006 

400 PM 

PRELIMINARY VELOCITY TRAVERSE DATA 
AND 

SAMPLING LOCATION DATA 

Rectangular Duct? (YIN): 

Duct Width, in.: 

Duct Depth, in.: 

Equivalent Diameter, in .. 

'sokinetic Test? (YIN): 

N 

Y 

Number of Ports: 

Port & Inside Diameter (in.) 

Port & Wall Thickness (in.) 

Inside Stack Diameter, 0 (in.) 

9-03/08 

5-03/08 

4-00108 

9-03/08 
5-03/08 

4-00108 

9-03/08 

5-03/08 

4-00108 

9-03/08 

5-03/08 
4-00108 

9375 

4.375 

4.000 

9.375 

4.375 

4.000 

A & B Sampling Ports: 4 ft. 

3 It. 

____6::.. in. 

____2:.. in. 

Distance A-Port to downstream disturbance = 

Distance B-Port to upstream disturbance = 

__.:c13::....::.50=-stack diameters 

__-=9::..5,;:O,--stack diameters 

C & 0 Sampling Ports: Oft. 

4 ft. 

____8e:- in. 

____6::.. in. 

Distance A-Port to downstream disturbance = 

Distance B-Port to upstream disturbance = 

__-=2;.;..0::..0'-stack diameters 

13.50 stack diameters 

Pitot Tube No: Std 

Cp = 0.990 

Pe = 29.16 Hg 

Ps = 

A 12}_s -

0.00 

12.57 

0.09 

H2O 

in. 2 

ft. 2 

Stack Schematic Cross Section 

+-N 

C&D
 

A&B
 

Stack Height 35 ft.ScrubberFrom CCR --­
Sampling Port Hgl 30 ft. 

Point 

Number 

Percent 

Diameter 

Distance From 

Port Opening 

(decimal in.)14) 

Distance From 

Port Opening 
(decimal in,)(4) 

Cvclonic Flow Calculation(3) 

PortA I Port B I Port C I PortO I Port E 

liP ITs I a I liP1 Ts I a rliPT TsTaT liPT TsTaT liP TTsT a 
Reference Method 1A12C Sample Traverse Pomts 

1 67 4,88 4 14/16 012 78 0,12 79 
2 25.0 5,38 5 6/16 013 78 0.13 79 
3 75,0 7,38 7 6/16 0,12 78 0.12 79 

4 93.3 7.88 7 14/16 0,10 78 0.09 79 

Reference Method 1A12C Velocity Traverse Points 
4 14/16 
5 6/16 
7 6/16 
7 14/16 

1 6.7 4,88 
2 25.0 5,38 

3 75.0 7,38 

4 93,3 7.88 

Average Absolute Value of Cyclonic Flow Null Angle, a = 0,0 ° a Must Be S 20' For Acceptable Flow Conditions
 
Average Stack Temperature, Ts = 79 OF Average lIPs = 0.116 in, H,O Average "lIPs = 0.340 in. H,Oll'
 

Notes: (1) Clockwise from ladder or plant north (stacks wlo ladders) - sample port designation in sequence A, 8. C. & 0 for circular ducts. 

Left to right for rectangular ducts with sample port designation in sequence A. B. C, D. & E. 

Higher traverse numbers for both rectangular and circular duct toward outside wall. 

(2) As = ITD2 + 4 

(3) Cyclonic flow indication measured positive in clockwise rotation from null position, 

(4) Points nearest stack walls are adjusted to a minimum of 0.5 in, (0 S 24 in.) or 1.0 in. (0 > 24 in.), 

QAlQC Check: 

Completeness__ Legibility__ Accuracy__ Specifications__ Reasonableness__ 

Checked by: 
Project Coordinator (Signature/Date) 

PRELJM,XLS2/1/2006 
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PIa t Operational Da
 



CCR Engineering Performance Test Data 

REFORMER 
REACTOR 

REGENERATED CATALYST COKE COKE PERCHLOROETHYLENE REFORMER REFORMER 
SPENT CATALYST CATLAYST CIRCULATION ON BURN INJECTION CHARGE CHARGE 
CARBON CARBON RATE CATALYST RATE RATE RATE API 
WT% WT% #/HR % LBS/HR (GPM) (MBPD) (DEG) 

Beginning Ending 11 :CAT951.D2 11:CAT952.D2 11 :CCR 11COKE (MANUAL) 11 :F362.C 11 :F146 17:L1Q1651D 
1/4/200611:15 1/4/200612:37 5.15 0.08 567.66 5.07 28.3 1.55 17.5 57.30 
1/4/20061400 1/4/200615:27 5.15 0.08 558.04 5.07 27.8 1.88 17.6 57.30 
1/4/200616:40 1/4/200617:52 5.15 008 558.04 5.07 278 2.19 17.5 57.30 
1/5/200610:50 1/5/200612:04 4.40 0.10 558.04 4.30 23.4 2.60 18.9 57.30 
1/5/200614:43 1/5/200615:57 4.40 010 558.04 430 23.4 2.30 19.0 57.30 
1/5/20061718 1/5/200618:26 4.40 0.10 558.04 4.30 23.4 2.30 18.8 57.30 

I 
....... 
tv 
I 



r { I 

REFORMER 
REACTOR 
PERCHLOROETHYLENE REFORMER REGENERATION REGENERATION REGENERATION REGENERATION 
INJECTION CHARGE ZONE ZONE ZONE ZONE 
RATE PERCHLOROETHYLENE LOWER AIR UPPER AIR UPPER AIR 02 TEMP (F) TEMP (G) TEMP (H) TEMP (J) 
(LBS/MIN) PPMW MSCFH MSCFH VOL% DEG F DEG F DEG F DEG F 
(MAN_UAL) EQUIVALENT 11 :F380 11 :F379 11 :A383 11 :T369F 11 :T369G 11 :T369H 11 :T369J 

11.57 470 2.80 1.69 1.05 1098 1032 984 957 
14.05 570 2.80 1.41 1.05 1050 990 956 937 
16.37 667 2.80 139 105 1053 994 959 939 
19.42 733 2.80 1.45 1.03 1037 984 951 932 
17.22 648 2.80 1.50 1.05 1054 999 962 940 
17.23 653 2.80 1.36 1.05 1048 994 959 939 

I ,...... 
c..o 
I 



SCRUBBER SCRUBBER 
REGENERATION REGENERATION SCRUBBER VENTURI OUTLET SCRUBBER 
ZONE FLUE GAS INLET INLET INLET VENTURI LIQUID TO REGENERATOR OUTLET 
TEMP (K) TEMPERATURE REGENERATOR REGENERATOR REGENERATOR FLOW RATE SCRUBBER GAS FLUE GAS REGENERATOR 
DEG F DEG F FLUE GAS FLUE GAS FLUE GAS (GPM) LIQUID RATIO TEMPERATURE FLUE GAS 
11T369K 11 :T370 DSCFM WSCFM ASCFM 11 :F1402055 Ph MANUAL (F) ACFM 

952 957 94 97 275 292 12 1.81 79.6 112 
934 941 88 91 255 28.5 12 1.88 80.6 105 
936 944 88 91 255 280 12 1.86 79.3 104 
928 933 89 92 256 29.1 12 1.91 78.6 106 
937 939 90 93 260 30.0 12 1.95 80.6 107 
936 939 87 90 252 35.6 12 2.38 75.7 103 

I 
~ 

~ 
I 
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CETCON, Inc. 

ISOKINETIC SAMPLING WORKSHEET 

Job Number: CJ-4113 

Customer: TPI Petroleum, Inc. 

Unit: CCR Vent Scrubber 

Date: January 4, 2005 

Assumed Or PB, in. Hg Calibration Data: CM# 

Preliminary Ps , in. H2O CF 

Flue Gas Data: Ps, in. Hg ~H@, in. H2O 

Ts, OF Pitot# 

TSR , oR Cp 

%02 Nozzle# 

%C02 On, in. 

%N2 Assumed Or T m , of 

%M Preliminary TmR, oR 

Mo Test Data: ~Ps, in. H2O 

Md , Ibllbmole -.J~Ps, in. H200 5 

Ms, Ib/lbmole TR, min. 

1 

1.009 

1.553 

Std 

0.990 

T-Q5 

0.312 

75 

::i$~ 
0.116 

0.340 

64 

Shaded Cells Above Are Calculated 

K-Factor= 11.198 11 ~H =K X ~Ps 

Based On The Average 6Ps And On Entered Above, The 6H Required For Isokinetic Sampling Is:
 

Based On The Test Duration T R Entered Above, The Total Sample Vorume In DSCF Would Be:
 

Based On The Test Duration TR Entered Above, The Sampling Rate In DSCFM Would Be:
 

Based On The % Moisture Estimated, The Condensate Volume In ml Would Be:
 

1.30 

41.83 

0.654 

I 46.71 

What Is The Desired Sample Volume In DSCF? 35.00 

The Ideal Nozzle Size ReqUired To Obtain This Sample Volume Isokinetically Is: 0.286 

NOMENCLATURE 

PB = Barometric Pressure, in. Hg Ms = Stack Gas Wet Molecular Weight, Ib/lbmole 

P, = Stack Differential Pressure, in. H,O CF = Dry Gas Meter Correction Factor, dimensionless 

Ps = Slack Absolute Pressure, in Hg tlH@ = Orifice Calibration Factor, in. H20 

Ts = Stack Temperature, of Cp = Pitot TUbe Coefficient, dimensionless 

TSR = Stack Temperature, oR On = Nozzle Diameter, in. 

%02 = Stack Oxygen Concentration, % dry Tm = Average Dry Gas Meter Temperature, of 

%CO, = Stack Carbon Dioxide Concentration, % dry TmR = Average Dry Gas Meter Temperature, oR 

%N2 = Stack Nitrogen Concentration, % dry tiPs = Average Pitot Pressure Drop, in. H,O 

'10M = Stack Moisture Concentration, % vtlPs = Average Square Root of Pitot Pressure Drop, in. H20o.5 

MD = Stack Gas Dry Fraction TR = Test Duration, min 

Md = Stack Gas Dry Molecular Weight, Ib/lbmole 

QA/QC Check: " ./ ,/ .. J 
Completeness---.L Legibility__ Accuracy__ Speclficatlons__ Reasonableness /' 

Checked by: 

-16­
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Job No.: CJ-4113 

Date: 1/4/2006 

Customer:_T_P_1 _ 

Unit: CCR Vent 

Operator:_J_JA _ 

Method RM-26A 

Filter No.:~N_A _ 

File Name: HCl1 

I I 
CETCON, Inc, 

Field Data: HCl Barometer No.: CET I
 

Run No.: C1 . . __ .. _.. Std
Pitnt Tllhp Nn . 

Time of Run, TR: 64 min Pitot Tuhe> ,,". 0.990 

Time per Point, 1-: 4 min Initi,,1 Pitnt I p"ki' X 

Sample Box No.: 1 Fin,,1 Pitnt I P"k.f' X 

Meter Box No.: CM#1 Nozzle No.: T-Q5 

Stack Area, As: 12.57 in.2 Nozzle Dia., DN: n 112 in. 

Assumed %M: (default) N2 Purge@: NA SCFH 

'r 

( 

Barometric Pressure, Ps: 

Ambient Temp., OF: 

Stack Pressure, Ps : 

Initial Leak @: 

Final Leak @: 

Assumed Ts: 

Assumed TM: 

For: NA min. 

29.37 

67 

-0.03 

15.0 

4.0 

79 

77 

r
 

CF: 

.6H@: 

in. H2 0 = 

in. Hg = 

in. Hg = 

Assumed K: 

Calculated K: 

N2 Cylinder No.:NA 

1.009 

1.553 

29.37 

0.000 

0.004 

11.198 

11.572 

in. H20 

in. Hg 

cfm 

cfm 

I 
t-' 

-.::J 
I 

Pitot Orifice AH Sample Stack Probe Oven Effluent Dry Gas Temp. of 
Clock Dry Gas in. H2O PM' in. H:10 Vacuum Temp.oF Temp. Temp. Temp. TM 

Point Time Meter, CF tiPs Desired Actual in. Hg T~ OF OF OF Inlet Outlet % Isokinetic 

C 4 1115 489.450 0.13 1.46 1.46 3.0 79 250 252 62 72 72 99.7 

1119 492.303 0.12 133 1.35 3.0 78 256 252 59 72 73 105.1 

3 1123 495.200 0.13 1.44 1.45 3.0 81 250 263 59 73 73 94.3 

1127 497.900 0.13 1.44 1.45 3.0 81 250 267 59 74 73 96.0 

2 1131 500.650 0.11 1.22 122 3.0 81 250 274 62 74 72 100.6 

1135 503.300 0.12 1.33 1.33 3.0 81 252 276 64 75 72 92.6 

1 1139 505.850 0.11 1.22 122 3.0 81 250 254 67 75 72 102.5 

1143 508.552 0.12 1.33 1.33 3.0 81 250 257 68 76 72 95.1 

END 1147 511 173 

D 4 1205 512.030 0.11 1.22 1.22 3.0 81 259 300 70 73 72 104.3 

1209 514.776 0.10 1.10 1.10 3.0 82 258 300 68 75 72 94.1 

3 1213 517.139 0.10 1.11 1.10 3.0 82 249 260 66 76 72 107.4 

1217 519.841 0.09 1.00 1.00 3.0 82 240 264 65 76 72 90.5 

2 1221 522.000 0.10 111 1.10 3.0 82 254 268 65 76 72 93.1 

1225 524.341 0.10 1.11 1.10 3.0 82 257 270 66 77 72 97.1 

1 1229 526.786 0.09 1.00 1.00 3.0 82 257 267 66 77 73 98.9 

1233 529.150 0.09 1.00 1.00 3.0 82 264 268 66 77 72 96.7 

END 1237 531.459 

Cqa = 1.012 %aMust Avg tiPs .".'" 0..1'09 Avg P~ I.. 1.21~ Avg Ts ~-yt] Avg TMI 741 
%.6= 0.3 Be :;:5.0 Avg (tiP."') .. 0.330 Max Vacuum I: 3.01 Volume DGM 41.152 ,fl3 x CF 1.009 =VM '. 41.522 fe 

jlmpinger No. I (1) I (2) I (3) I (4) t (5) I (6) I Total I VM 'IlJ= 17.64)( VM x [(PB+(PM / 13.6)) + TMI 40.407 DSCF 

Final Wr., gm 626.2 719.2 510.1 942.4 2797.9 QMSId = VMSld 7 TR 0.631 DSCFM 

Initial Wr., gm 632.9 701.7 506.8 931.2 2772.6 Vwg•• =0.04715 x Vw 1.193 SCF 

Difference, gm -6.7 17.5 3.3 11.2 25.3 = Vw %M = VWgasx 1007 (VMS1d + Vwgas) 2.868 % 

I RM 3 or 3A Data I Avo. .6P 0.109 in. H2O Mo = (100 - %M) 7100 0.971 dry fract. 

QA/QC Check: %C02 16.525 Avg (.6Ps ') .0.330 tv1Wo = (%CO,XO.44)+(%O,xO.32)+«%N 2+%CO)xO.28) 30.683 Ib/lbmole 

Completeness v %02 0.976 Avg. PM 1.214 in. H2O MW = Mo X MWo + 18 (1 - Wb) 30.319 Ib/lbrnole 

legibility or %CO 0.000 Avg. Ts 81 'F Vs = 5129.4 x Cpx (Ts 7 (Ps x MVV)) 112 x Avg(L'>Ps 112) 1306.4 FPM 

Accuracy ,,­ %N 2 82.499 Avg. Ts 541 'R QA = (VS XAS)7144 114.01 ACFrvl 

Specifications ,,­ % Excess Air 4.671 Avg.TM 74 'F Qs = (0.1225 X Vsx Ml x Ps x As) 7 Ts 106.04 DSCFM 

Reasonableness .-/ Avg.TM 534 'R %1 = (1040.1 x VMstdX 13) 7 (Mo x Ps X Vs X TR X DN 
2 
) 97.9 % 

~lJ. .~o..-~'\ J~Checked by 51~ .2 /~6Of¥r~rator (SianatLlef~te) \ p~ iect Coordinator (Sianature/Date) 

2/3/2006 Page #1 1999 CETCON, Inc. All Rights Reserved FIELDISOXlS213j~ 



CJ4113/TPI-ARDMORE/CCR/C1 
TEST DATE : 01-04-2006 
START TIME: 12:40:27 
FILE NAME C:\DAQ\13C1 .ID% 

CHANNEL# NOX CO 02 S02 THC CO2 OFF OFF 

CH.UNITS PPM PPM % PPM PPM % OFF OFF 

<MIN> <ANALYZER OUTPUT-VDC> 
0 0.032 3.997 0.422 0.085 0.000 6.848 3.711 0.000 

1 0.055 3.900 0.424 0.131 0.000 6.864 3.678 0.006 

2 0.000 3.881 0.426 0.117 0.000 6.855 3.650 0.044 

3 0.079 3.894 0.427 0.102 0.000 6.842 3.663 0.043 
4 0.037 3.844 0.415 0.138 0.000 6.838 3.659 0.044 
5 0.028 3.877 0.419 0.129 0.000 6.851 3.669 0.028 
6 0.002 3.945 0.422 0.134 0.000 6.847 3.695 0.065 
7 0.059 3.823 0.426 0.133 0.000 6.838 3.656 0.033 
8 0.007 3.871 0.416 0.134 0.000 6.830 3.687 0.000 
9 0.018 3.874 0.412 0.123 0.000 6.840 3.668 0.015 

10 0.034 3.905 0.418 0.148 0.000 6.845 3.682 0.064 
11 0.000 3.860 0.420 0.127 0.000 6.832 3.673 0.086 
12 0.104 3.744 0.415 0.120 0.000 6.833 3.669 0.000 
13 0.034 3.853 0.418 0.133 0.000 6.838 3.669 0.000 
14 0.046 3.780 0.423 0.137 0.000 6.816 3.702 0.043 
15 0.000 3.922 0.423 0.099 0.000 6.803 3.653 0.036 
16 0.055 3.810 0.418 0.119 0.000 6.796 3.656 0.007 
17 0.000 3.728 0.419 0.137 0.000 6.812 3.678 0.007 
18 0.043 3.716 0.413 0.140 0.000 6.807 3.669 0.020 
19 0.028 3.772 0.417 0.111 0.000 6.819 3.694 0.063 
20 0.120 3.771 0.420 0.113 0.000 6.824 3.660 0.041 
21 0.104 3.726 0.418 0.118 0.000 6.812 3.669 0.000 
22 0.054 3.721 0.415 0.127 0.000 6.814 3.691 0.031 
23 0.117 3.743 0.406 0.120 0.000 6.805 3.651 0.027 
24 0.059 3.718 0.426 0.138 0.000 6.811 3.660 0.023 
25 0.055 3.697 0.432 0.147 0.000 6.819 3.659 0.031 
26 0.054 3.650 0.423 0.118 0.000 6.809 3.641 0.052 
27 0.037 3.693 0.416 0.151 0.000 6.820 3.608 0.035 
28 0.078 3.699 0.421 0.136 0.000 6.821 3.621 0.035 
29 0.000 3.713 0.431 0.138 0.000 6.829 3.626 0.000 
30 0.040 3.638 0.416 0.139 0.000 6.827 3.633 0.019 
31 0.102 3.682 0.425 0.151 0.000 6.811 3.614 0.000 
32 0.055 3.724 0.421 0.150 0.000 6.808 3.635 0.044 
33 0.088 3.606 0.415 0.147 0.000 6.791 3.647 0.000 
34 0.030 3.612 0.416 0.147 0.000 6.799 3.639 0.000 
35 0.072 3.632 0.392 0.151 0.001 6.795 3.647 0.035 
36 0.013 3.583 0.403 0.145 0.000 6.804 3.658 0.043 
37 0.101 3.657 0.422 0.142 0.000 6.812 3.656 0.013 
38 0.085 3.687 0.415 0.155 0.002 6.824 3.657 0.049 
39 0.009 3.706 0.426 0.164 0.000 6.820 3.669 0.032 
40 0.135 3.711 0.422 0.146 0.000 6.819 3.674 0.000 
41 0.085 3.622 0.410 0.153 0.000 6.777 3.648 0.081 
42 0.041 3.575 0.419 0.163 0.000 6.774 3.622 0.061 
43 0.007 3.595 0.420 0.139 0.000 6.771 3.638 0.024 
44 0.090 3.556 0.417 0.144 0.000 6.787 3.626 0.028 
45 0.103 3.576 0.417 0.147 0.000 6.779 3.588 0.000 
46 0.020 3.639 0.427 0.160 0.000 6.797 3.632 0.028 
47 
48 
49 
50 
51 

0.068 
0.081 
0.069 
0.034 
0.055 

3.590 
3.556 
3.597 
3.597 
3.536 

0.432 
0.425 
0.417 
0.416 
0.421 

0.163 
0.160 
0.164 
0.174 
0.164 

0.000 
0.000 
0.000 
0.000 
0.000 

6.822 
6.836 
6.833 
6.820 
6.802 

3.637 
3.652 
3.634 
3.634 
3.626 

0.024 
0.058 
0.027 
0.017 
0.000 

.... 
-18­



52 0.037 3.555 0.419 0.151 0.000 6.792 3.644 0.029 
53 0.018 3.532 0.420 0.164 0.000 6.803 3.641 0.106 
54 0.022 3.550 0.418 0.180 0.000 6.810 3.643 0.033 
55 0.072 3.545 0.411 0.151 0.000 6.806 3.655 0.000 
56 0.020 3.510 0.429 0.171 0.000 6.817 3.667 0.020 
57 0.001 3.479 0.433 0.176 0.000 6.826 3.682 0.018 
58 0.033 3.525 0.421 0.151 0.000 6.821 3.662 0.055 
59 0.068 3.588 0.430 0.167 0.000 6.805 3.664 0.085 
60 0.114 3.558 0.426 0.159 0.000 6.820 3.670 0.036 

MEAN 0.051 3.699 0.420 0.142 0.000 6.817 3.655 0.030 
END TIME: 13:40:17 
FULLS PAN 97.300 449.000 11.230 97.200 0.000 22.550 0.000 0.000 
SPAN VDC 9.746 8.906 4.504 9.575 0.000 9.180 0.000 0.000 
MID SPAN 52.000 249.000 5.570 54.200 0.000 11.570 0.000 0.000 
MID VDC 5.217 5.164 2.131 5.479 0.000 4.651 0.000 0.000 
ZERO GAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.022 0.066 0.000 0.000 0.000 0.000 0.000 0.000 

-19­
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Job No, CJ-4113 

Date. 1/4/2006 

Customer. TPI 

Unit: CCR Vent 

Operator: JJA

Method: RM-26A 

Filter No.: NA

File Name: HCLC2 

Field Data: 

Run No.: 

Time 01 Run, TR : 

Time per Point, 1>: 
Sample Box N·o.:
 

Meter Box No.:
 

Stack Area, As:
 

Assumed %M:
 

CETCON, Inc. 
HCL Barometer No.. CET I 

C2 Pitot Tube No,: Std 

64 min, Pitot Tube, Cp : 0.990 

4 min. Initial Pitot Leal4: X 

1 Final Pitot Lea~: X 

CM#1 Nozzle No.: T-Q5 

12.57 in,2 Nozzle Dia., ON: 0.312 in. 

(default) N2 Purge@: NA SCFH 

Barometric Pressure, Ps: 29,31 CF: 1.009 

Ambient Temp., OF: 67 ilH@: 1.553 in. H2 0 

Stack Pressure, Ps: -0.02 in. H20 " 29.31 in. Hg 

Initial Leak @: 15.0 in. Hg " 0,003 cfm 

Final Leak @: 5.0 in. Hg " 0.003 cfm 

Assumed Ts: 82 Assumed K: 11 .1 98 

Assumed TM: 75 Calculated K. 11 .315 

For: NA min N2 Cylinder NO.:NA 

I 
N 
en 
I 

Checked by 

2/3/2006 Page #1 © 1'999 CETCON, Inc, All Rights Reserved 2)87.2I:RJf., FIELDISO.XLS 

Pitot Orifice 60H Sample Stack Probe Oven Effluent Dry Gas Temp. of 
Clock Dry Gas in.~O PM' in. H:!O Vacuum Temp.oF Temp. Temp. Temp. TM 

Point Time Meter, CF tiPs Desired Actual in. Hg To of of OF Inlet Outlet % Isokinetic 

C 4 1400 532,430 0.07 0,78 0.80 3.0 83 248 283 72 72 73 109.4 

1404 534.709 0.07 0.78 0.78 3,0 83 258 282 66 73 73 97.7 

3 1408 536.746 0.07 0,78 078 3.0 83 257 280 65 73 73 971 

1412 538.770 0.09 1.00 1.00 3.0 83 260 278 63 74 72 95.4 

2 1416 541.025 0.09 1.00 1.00 3.0 83 265 279 63 74 72 97.4 

1420 543.325 0.10 1.11 1.10 3.0 83 263 283 64 75 72 96.8 

1 1424 545.737 0.08 0.89 0.90 3.0 83 250 264 66 76 72 99.3 

1428 547.953 0.08 0.89 0.90 3.0 83 253 267 67 76 72 98.3 

END 1432 550.147 

D 4 1455 550.870 0.09 1.00 1.00 4.0 83 250 253 72 73 72 105.9 

1459 553.370 0.09 1.00 1.00 40 84 275 270 68 75 72 98.6 

3 1503 555,700 0.08 0.89 0.89 4.0 84 278 268 68 75 72 97.2 

1507 557.865 0.08 0.89 0.88 4.0 84 280 260 68 76 72 99.3 

2 1511 560080 0.07 0,78 0.78 4.0 84 275 285 66 76 72 97.4 

1515 562112 0.07 0.78 078 4.0 84 270 280 67 76 72 100.1 

1 1519 564.200 0.06 0.67 0.68 4.0 85 272 270 67 76 72 103.6 

1523 566.200 006 0.67 0.68 3.0 85 272 270 67 76 72 98.7 

END 1527 568.105 

Cqa = '" "'. 1.009 %t. Must Avg tiPs ': 0.078 Avg P~ I .... o.87ij Avg Tsl 84J Avg TM1«·········.·.,'." ';73.. 

0.279 Max Vacuum I 4,01 Volume DGM 34.952,fe x CF 1.009 "VM /., 3S,?67 ft3%60 " '0,0 Be S 5.0 Avg (tiPs") 

Ilmpinger No. I (1) I (2) I (3) I (4) I (5) I (6) I Total I V'" ,trj = 17.64 XVM x [(PB+(PM 113.6» + TM! 34.285 DSCF 

Final V'I., gm 656.3 608.0 575.1 910.8 2750.2 QMstd" VM'ld';' TR 0.536 DSCFM 

Initial V'I., gm 648.9 599.3 571.9 901,5 2721.6 VW Q11' = 0.04715 x Vw 1.348 SCF 

Difference, gm 7.4 87 3,2 9.3 
'.' 

••:2~.6 = Vw %M = VWgasx 100+ (VM std + Vwgas) 3.784 % 

I RM 3 or 3A Data I Avg 6P 0.078 in. H2O Mo " (100 - %M).;. 100 0.962 dry Iract. 

QA/QC Check: %C02 16.779 Avg (6Ps ') '0.279, MWD = (%C02xO.44)+(%02XO.32)+«%N2+%CO)xO.28) 30.723 Ib/lbmole 

Completeness %°2 0.967 Avg. PM 0.872 in. H2O MW" Mo X MWo + 18 (1 - Mo) 30.242 Ib/lbmole 

Legibility %CO 0.000 Avg Ts 84 ' OF VS = 5129.4 x C x (Ts ';' (Ps x MW» 112 X Avg(~Ps 1(2)p 1109.1 FPM 

Accuracy %N2 82.254 Avg. Ts 544 OR QA = (VS x As) 71 44 96.78 ACFM 

Specifications % Excess Air 4.640 Avg.TM 73 'F Qs = (0.1225 x Vs x tIoIJ x Ps x As)';' Ts 88.50 DSCFM 

Reasonableness Avg.TM 533 OR %1 = (1040.1 x VMs'd x 1;).;. (M D x Ps.l'Vs x TR X DN 
2) 99.6 % 

JH1o£lfdna~/!d~t4 C ~L U~ 
.P 

._ 
. - . ,,,,,"=,, . 



TITLE: CJ4113!TPI-ARDMORE!CCR!C2 
DATE 01-04-2006 
TIME 15:30:35 
FILE 13C2 

CHANNEL# OFF CO 02 S02 OFF CO2 OFF OFF 

CH.UNITS PPM PPM 9­
0 PPM PPM 9­

0 OFF OFF 

0 0.000 3.740 0.417 0.210 0.000 6.882 3.645 0.000 
1 0.080 3.662 0.440 0.210 0.000 6.868 3.667 0.090 
2 0.055 3.704 0.426 0.203 0.000 6.871 3.672 0.059 
3 0.020 3.632 0.426 0.210 0.000 6.855 3.683 0.036 
4 0.074 3.707 0.418 0.216 0.000 6.870 3.700 0.005 
5 0.109 3.751 0.421 0.197 0.000 6.862 3.695 0.081 
6 0.084 3.641 0.428 0.238 0.000 6.869 3.676 0.025 
7 0.076 3.614 0.413 0.228 0.000 6.869 3.659 0.057 
8 0.045 3.686 0.418 0.229 0.000 6.882 3.695 0.045 
9 0.000 3.720 0.421 0.208 0.000 6.875 3.668 0.064 

10 0.120 3.666 0.413 0.225 0.000 6.895 3.679 0.000 
11 0.000 3.789 0.421 0.258 0.000 6.890 3.704 0.026 
12 0.055 3.708 0.419 0.239 0.000 6.893 3.709 0.008 
13 0.035 3.700 0.426 0.219 0.000 6.874 3.691 0.041 
14 0.116 3.620 0.414 0.238 0.000 6.888 3.699 0.046 
15 0.000 3.730 0.407 0.244 0.000 6.884 3.718 0.037 
16 0.000 3.762 0.421 0.251 0.000 6.879 3.690 0.033 
17 0.042 3.706 0.411 0.252 0.000 6.901 3.707 0.031 
18 0.058 3.697 0.415 0.243 0.000 6.891 3.730 0.043 
19 0.083 3.825 0.417 0.252 0.000 6.892 3.703 0.018 
20 0.058 3.678 0.402 0.250 0.000 6.907 3.690 0.046 
21 0.017 3.652 0.417 0.245 0.000 6.908 3.713 0.000 
22 0.096 3.647 0.418 0.246 0.000 6.900 3.698 0.005 
23 0.044 3.723 0.410 0.249 0.000 6.898 3.726 0.006 
24 0.086 3.773 0.423 0.260 0.000 6.889 3.715 0.071 
25 0.061 3.669 0.419 0.255 0.000 6.895 3.730 0.001 
26 0.020 3.684 0.419 0.241 0.000 6.900 3.702 0.022 
27 0.108 3.667 0.417 0.246 0.000 6.897 3.711 0.007 
28 0.000 3.738 0.409 0.248 0.000 6.905 3.683 0.000 
29 0.094 3.753 0.424 0.256 0.000 6.913 3.699 0.042 
30 0.076 3.727 0.417 0.253 0.000 6.914 3.674 0.073 
31 0.037 3.723 0.420 0.239 0.000 6.900 3.643 0.046 
32 0.087 3.691 0.413 0.270 0.000 6.888 3.634 0.000 
33 0.129 3.690 0.416 0.278 0.000 6.892 3.678 0.000 
34 0.098 3.711 0.426 0.267 0.000 6.886 3.664 0.044 
35 0.094 3.761 0.422 0.264 0.000 6.908 3.672 0.009 
36 0.012 3.652 0.405 0.260 0.000 6.908 3.651 0.054 
37 0.065 3.690 0.416 0.257 0.000 6.918 3.702 0.023 
38 0.000 3.709 0.410 0.270 0.000 6.929 3.698 0.000 
39 0.005 3.617 0.426 0.265 0.000 6.925 3.705 0.016 
40 0.050 3.700 0.415 0.263 0.000 6.917 3.709 0.043 
41 0.114 3.638 0.411 0.273 0.000 6.903 3.706 0.008 
42 0.096 3.646 0.422 0.259 0.000 6.908 3.716 0.011 
43 0.050 3.695 0.420 0.246 0.000 6.921 3.735 0.036 
44 0.018 3.716 0.425 0.290 0.000 6.908 3.708 0.041 
45 0.075 3.769 0.426 0.247 0.000 6.917 3.734 0.048 
46 0.065 3.671 0.410 0.251 0.000 6.892 3.726 0.002 
47 0.017 3.646 0.417 0.268 0.000 6.906 3.757 0.007 
48 
49 
50 

0.091 
0.059 
0.085 

3.647 
3.618 
3.729 

0.409 
0.408 
0.411 

0.259 
0.264 
0.251 

0.000 
0.000 
0.000 

6.907 
6.913 
6.917 

3.728 
3.695 
3.709 

0.026 
0.011 
0.088 
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51 0.000 3.665 0.414 0.283 0.000 6.945 3.743 0.007 
52 0.103 3.772 0.409 0.259 0.000 6.951 3.739 0.000 
53 0.051 3.743 0.412 0.255 0.000 6.969 3.708 0.010 
54 0.070 3.752 0.408 0.269 0.000 6.962 3.695 0.065 
55 0.008 3.665 0.420 0.259 0.000 6.971 3.700 0.035 
56 0.048 3.691 0.412 0.273 0.000 6.982 3.694 0.029 
57 0.098 3.685 0.416 0.277 0.000 6.969 3.705 0.020 
58 0.097 3.703 0.414 0.295 0.000 6.974 3.713 0.032 
59 0.059 3.649 0.413 0.273 0.000 6.964 3.692 0.000 
60 0.046 3.743 0.407 0.278 0.000 6.959 3.722 0.037 

MEAN 0.058 3.698 0.417 0.251 0.000 6.907 3.699 0.029 
END TIME: 16:30:25 

FULLSPAN 97.30 449.00 11.23 97.20 0.00 22.55 0.00 0.00 
FULL VDC 9.746 8.906 4.504 9.575 0.000 9.180 0.000 0.000 
MID SPAN 52.00 249.00 5.57 54.20 0.00 11.57 0.00 0.00 
MID VDC 5.217 5.164 2.131 5.479 0.000 4.651 0.000 0.000 
ZERO GAS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
ZERO VDC 0.022 0.066 0.000 0.000 0.000 0.000 0.000 0.000 
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I 

. . . 
················r················:··················!·················r·················l·················· . 

I 

! 

··· _······1· ·· 
. . 

··.. ··j·.. ··· __·..·_·t···· ..····-- .. ·l .. ··· .. ·· _·I·.. ··············l­ + ·-r.._..··········!... ·· ····~ 
:: . 

! I 

., ! 

... ··· ····.·1··.·.-·· ··· !········ ·· .. ·t·················t··········..·····\············· +·················t··--···········.. r··-- .. ··· t- - . 
! : 

i 

i 

····+···~····+··I·l·T··:·j··,
 

: 

.........+ L .1. ·········r--·····+··········.i.············..l.··········+· L m·i
 

i
 

CSl 
N
 

-28­



) 

I I ! ~ ! )! j
J : 1 !: i: 

.nnn__ ....•. : •.. n '!' : _ .,. _ ! II······r··· ·············~·· ···,·····,····,,····..·····'····r·.-··· , 

i ( 
: ) 

: .: ].................. ·· ·· ·t..---··· ..·..··r-' ···········j·· ····..··· ..r ( ! ~ -: .. 

.................~ ! -~.· ···· ·.+ ·.· --···!···.· ····· t.· ......... _---+----_ _-----------_ .Q.._-----.- •... --_. 
: : 

........ ·---f-···········_····· ... ··T··········f---·····r·-····· ..,i··r·····"!"·..·-·---··,·····--····:·· .. '---" 

i 

we
 

-29­



•••••• '., ::••••••••••• '., ••••~ '.I ••••••••:: "'" I ••••••••:•• u 

. 
_ :., ••• -

:: 
..,., ••••••••••,. •••••••

i 1 

· -·I"· - ·.r.. ·· E i 
I :·..· ··I··················:·················f·-··············­

: 

.... -­ -­ -
: 
: 

: 
--.-t .. -

~ 

: 

! 
-.•.-: . 

I ; 

··-····-·········t··-·--······-····1·-······--·····-·t···-·······--···i··········-······,··-···········-·-+··········-······+·-··-············j··-···-····-·····t·· -.­
: : 

. 

:E 

1 I 

--·-··----·······1 .. --···-····-··· L·····- .. -··-·.. t···-····--····-··f·····-····--·-···j-·
: :: l 

-.+---.­ -.- .. -.--~.- --­ -.. --~ 
i 

- t. 

·_ ······ 1···.. ···· ·· .. !···· 
: 

·t········ --·f·········· ·1 
: 

········· +..·..·.. ··· 
. 
+.. ·· .. ······ ..·.. 1· 

: 

-
········t·· . 

! 

lSI 
U') 

•
N 
~ 

u:'".2 
N 

• ...... ....... 

5:1 
~ 

•
IS 
~ 

LrJ r-­
•

CO 

0 

l:s:l 
t.l'j 

• r-­

N 

Ll".) 
N 

•c..o 

N 

lS:I 
~ 

•
t.O 

Lf) 
r-­

• 
~ 

l:s:l 
tD 

•
N 

u') 
N 

• ...... 
lS:I 
~ 

• 
CSI 

CS) 

-30­

--



g
 
M 

--.-.-.-.- .. -----.r .. -.-.- ...·.. ---t--··.-.-.-.-.·.­ ------ .... -.---.-.!---------... -.- .. ! .. ---------­ .. -.-:-.--... -.----- ... -.-.-.-.- .. -.-----.~ .. --- .. ----.---­

__ j __ ··!· ..·_-··_ f········_··t···· _-y __ i... __ L_···········T -········ r ··.._· . 

·---·····---·····i-··---······--·-·!·····---······---t·-·····----··-··+-·-·-····----·--~·--·-·---····----t······-·-·--·-···t-----···-----·---I·-·-----·-·------t··----.----

--·-·-·---·-----··-~---_·-·····-·_---t------·-·-···_·--~.-------_ ... -'_ .. ------···--·-·-·-t··----·--···-·-·-i-·-·-----·----····:·· .. ···---------·1-·-·-·---··----)·-·---·-·---­ --­

..·..·······--r-······· +_··········1····..-.···· !········..·..···l· _········!····_-_··· ; - _.._..; -.!... 
: : 

-31­



l 

l
 

l
 
................. 0 .,. ,:
! ~ 

~ 

·· .. ··· ..· .t-····· .. ······-.ij 

l 
••••--.-- 0 ". •••• _ •••••••• ,._l ! : 

~ ­

-=-,.! 1., 

I 

l ul , ••••••• , :. " 

• 

on~:;,: ,••••• ,••••• i '.'.,.'ool~ . lSI 
t..n 

+.. ·· 
! 
! 

·T···..·..·..·.. ··~.i ! ! ..; I..··· ········· 

0. .• 
j

1 

: . 
,..·.. ··.... ·1··'···· .. ·······..:.. ·········· ..·.. t-···,· .. ,·······t....·········..··!·····.. ··········!···..·····,·..·.. 

! 
... -- .-- "'f-' --. -- ----. ~ ---- -- ·t-­ -- .. -- --·f·· .. ··· ..·.. ---- ,----·f --., ----1-- -. - --: .. -- - t·-- _. -- -- .. -, . 

-- .._ ~ -- -- --.- --- i·· -- -- -- -- -! -- -- ;-- --. -- - --. ~ --- .. -- - j'"-. -. -. --..----­•..... --- ..•..---=-.-- ...•..... --- ..0-.-----.- .......• -- --­

:' :~ ! 

C5:I 
t.f) CS)

lSI ton CSI L.O C5:l tD tS CSJ LD 
• 

Lt")
• 

N
• 

IS'
• 

r0-
• t.(')

• N 
• 

CS'
• 

l"'-
• 

tD
• N 

• 
CS) 

N N N '9"""'t ......t ~ ~ 

WON N 

-32­



( 
CETCON. Inc. 

Job No.: CJ-4113 Field Data: HCL Barometer No .. CET I Barometric Pressure, PB: 29.31 CF: 1.009 

Date 1/4/2006 Run No.: C3 Pitot Tllhp No Std Ambient Temp., OF: 67 L'>H@: 1.553 in. H20 

Customer:_T_P.:..-1 _ Time of Run, TR: 64 min Pitot Tuh" en' 0.990 Stack Pressure, Ps: -0.02 in. H20 = 29.31 in. Hg 

Unit: CCR Vent Time per Point, 1>: 4 mio Initi,,1 Pitot 1",,111' X Initial Leak @ 15.0 in. Hg = 0.000 cfm 

Ope rat or: _J_JA _ Sample Box No.: 1 Fin,,1 Pitot 1",,0· X Final Leak @ 4.0 in. Hg = 0.000 cfm 

Method: RM-26A Meter Box No.: CM#1 Nozzle No.: T-Q5 Assumed Ts: 84 Assumed K: 11 .198 
---­

Filler No.:_N_A _ Stack Area, As: 12.57 in.2 0312 in.Nozzle Oia., ON:------­ Assumed TM: 75 Calculated K: 11 .265 

File Name: HCLC3 Assumed %M: (default) N2 Purge@: NA SCFH For: NA min. N2 Cylinder NO.:NA 

I 
W 
W
 
I
 

Pitot Orifice JlH Sample Stack Probe Oven Effluent Dry Gas Temp. of 
Clock Dry Gas in.~O PM. in. ~O Vacuum Temp.oF Temp. Temp. Temp. TM 

Point Time Meter, CF t.Ps Desired Actual in. Hg T~ of of OF Inlet Outlet % Isokinetic 

A 4 1640 568.700 0.06 0.67 0.70 2.0 88 256 262 65 72 72 114.8 

1644 570.900 0.06 0.66 0.66 20 88 258 270 58 72 72 85.6 

3 1648 572.540 0.06 0.66 066 2.0 88 250 260 58 73 72 97.2 

1652 574405 0.06 0.66 0.66 2.0 88 252 262 56 73 72 98.3 

2 1656 576.290 0.07 0.78 0.78 20 87 293 255 56 73 72 97.0 

1700 578.300 0.10 1.11 1.11 2.0 86 280 256 56 74 72 98.8 

1 1704 580.750 0.10 1.11 1.10 3.0 86 275 258 54 75 67 99.6 

1708 583,212 0.10 1.11 1.10 3.0 85 274 254 54 76 72 99.9 

END 1712 585.696 

B 4 1720 586.000 0.05 0.56 0.56 2.0 83 250 292 57 73 72 101.7 

1724 587.790 0.06 0.67 0.67 2.0 83 252 282 55 74 72 98.0 

3 1728 589.680 0.09 1.01 1.00 3.0 83 282 286 53 75 72 98.7 

1732 592.012 0.09 1.01 1.00 3.0 83 280 270 51 76 72 101.0 

2 1736 594400 0.08 0.90 0.90 3.0 82 263 273 51 76 72 99.1 

1740 596.612 0.08 0.90 0.90 3.0 82 265 275 52 77 72 1020 

1 1744 598.890 0.07 0.79 0.80 2.0 81 253 265 52 77 72 98.3 

1748 600.946 0.07 0.79 0.80 2.0 81 257 263 52 77 72 99.1 

END 1752 603.019 

Cq,= ::': ':'':1.013 %6 Must Avg t.Ps :.:: ::::::':::0.075 Avg P~ I 083~ Avg Ts I " 851 Avg TMI· 731 
%L'>= . "'/004 Be $5.0 Avg (t.p/i '0,272 Max Vacuum I 8.01 Volume OGM 34015,fe x CF 1.009 =VM 34.321 ito 

Ilmpinger No. I (1) I (2) I (3) I (4) I (5) I (6) I Total I V.. s<, = 17.64 X VM x [(PB+(PM 113.6)).,. TM) 33.363 DscF 

Final Wi., gm 645.0 711,3 511.3 949.5 28171 QMSld = VMs1d + TR 0.521 DSCFM 

Initial Wi., gm 632,5 702.9 510.2 942.5 2788.1 VWgas = 0.04715 x Vw 1.367 SCF 

Difference, gm 12.5 84 11 7.0 29.0 = Vw %M = VWg.,x 100;. (VMS1d + Vwgas) 3.937 % 

I RM 3 or 3A Data I Avg L'>P 0.075 in. H2O Mo = (100 - %M) +100 0.961 dry fracto 

QAIQC Check: %C02 16.652 Avg (L'>Ps ') 0:272 MWo =(%C02 xO.44)+(%02XO.32)+((%N2+%CO)xo.28) 30.703 Ib/lbmole 
Completeness 

,/ %02 0.971 Avg. PM 0.838 in. H2 O MW = Mo X MWo + 18 (1 - fI!b) 30.203 Ib/lbmole 

Legibility 7" %CO 0.000 Avg. Ts 85 OF VS = 51294 x Cpx (Ts + (Ps x MW» 112 x Avg(6P s 112) 1084.9 FPM 

Accuracy ......­ %N 2 82.377 Avg. Ts 545 OR QA = (Vs x As) + 144 94.68 ACFI!l 

Specifications ~ % Excess Air 4.656 Avg.TM 73 OF Qs = (0 1225 x Vs X % x Ps X As) + Ts 86.28 DSCFM 

Reasonableness 
:.,;;;­

Avg.TM 533 OR %1 = (1040.1 x VM•1d x 1;) + (Mo x Ps x Vs X TR X 0/) 994 % 

Checked by: ~a"f .J!t!lCJt'4J C ~'- L A\Uo 1 
./ erator (SiqnaturefO;) PCl iect Coordinator (SiqnaturelDate) 

2/3/2006 Page #3 999 CETCON, Inc. All Rights Reserved FIELDISO.XLSz./~l L.cJOJ­



CJ4113/TPI-AEDMORE/CCR/C3 
TEST DATE : 01-04-2006 
START TIME: 17:55:04 
FILE NAME C:\DAQ\13C3 .ID% 

CHANNEL# NOX CO 02 802 THC CO2 OFF OFF 
CH.UNIT8 PPM PPM ~ 

0 PPM PPM g.. 
0 OFF OFF 

<MIN> <ANALYZER OUTPUT-VDC> 
a 0.000 3.777 0.435 0.225 0.000 7.117 3.743 0.000 

- 1 
2 

0.011 
0.001 

3.709 
3.699 

0.426 
0.426 

0.233 
0.217 

0.000 
0.000 

7.138 
7.110 

3.823 
3.835 

0.011 
0.000 

3 0.086 3.724 0.422 0.190 0.000 7.125 3.844 0.049 
4 0.000 3.752 0.429 0.218 0.000 7.141 3.856 0.025 
5 0.059 3.826 0.415 0.229 0.000 7.139 3.839 0.078 
6 0.083 3.772 0.418 0.209 0.000 7.139 3.848 0.008 
7 0.000 3.730 0.415 0.246 0.000 7.148 3.853 0.049 
8 0.098 3.714 0.419 0.209 0.000 7.151 3.823 0.024 
9 0.026 3.786 0.431 0.221 0.000 7.151 3.866 0.007 

10 0.039 3.781 0.409 0.221 0.612 7.118 3.866 0.020 
11 0.000 3.870 0.403 0.219 0.000 7.126 3.841 0.028 
12 0.033 3.812 0.409 0.225 0.000 7.124 3.826 0.072 
13 0.042 3.861 0.407 0.211 0.000 7.137 3.821 0.050 
14 0.061 3.827 0.404 0.208 0.000 7.139 3.853 0.033 
15 0.041 3.790 0.413 0.215 0.000 7.138 3.861 0.059 
16 0.013 3.809 0.413 0.207 0.000 7.148 3.855 0.026 
17 0.076 3.792 0.411 0.206 0.000 7.131 3.840 0.081 
18 0.037 3.807 0.414 0.202 0.000 7.117 3.843 0.051 
19 0.047 3.758 0.412 0.216 0.000 7.136 3.822 0.025 
20 0.063 3.818 0.424 0.217 0.000 7.126 3.856 0.044 
21 0.098 3.840 0.407 0.200 0.000 7.123 3.845 0.000 
22 0.096 3.821 0.413 0.225 0.000 7.134 3.850 0.000 
23 0.037 3.909 0.409 0.222 0.000 7.153 3.828 0.010 
24 0.033 3.863 0.400 0.205 0.000 7.171 3.877 0.036 
25 0.028 3.887 0.308 0.206 0.000 6.432 3.634 0.034 
26 0.007 3.066 0.207 0.238 0.000 4.993 2.860 0.000 
27 0.004 2.181 0.088 0.219 0.000 3.670 2.132 0.029 
28 0.038 1.400 0.059 0.216 0.000 2.620 1.503 0.013 
29 0.015 0.894 0.035 0.204 0.000 2.059 1.175 0.052 
30 0.062 0.557 0.030 0.205 0.000 1.864 0.981 0.016 
31 0.028 0.430 0.019 0.203 0.000 1.859 0.955 0.015 
32 0.001 0.282 1.031 0.224 0.000 1.490 0.852 0.000 
33 0.000 0.186 1.431 0.199 0.000 1.178 0.687 0.030 
34 0.000 0.066 0.986 0.190 0.007 1.027 0.584 0.015 
35 0.031 0.249 0.774 0.198 0.000 0.999 0.527 0.037 
36 0.008 0.288 0.343 0.195 0.000 1. 068 0.546 0.044 
37 0.042 0.287 0.111 0.184 0.000 1.150 0.570 0.068 
38 0.000 0.242 0.387 0.198 0.000 1.174 0.600 0.029 
39 0.011 0.293 0.059 0.208 0.000 1.274 0.617 0.066 
40 0.080 0.138 0.037 0.202 0.000 1.304 0.647 0.000 
41 0.049 0.170 0.050 0.212 0.000 1.354 0.672 0.000 
42 0.077 0.274 0.045 0.203 0.000 l.4l7 0.694 0.000 
43 0.083 0.222 0.087 0.198 0.000 1.549 0.746 0.011 
44 0.029 0.229 0.131 0.190 0.000 1.876 0.875 0.000 
45 0.094 0.292 0.199 0.200 0.000 2.364 1.116 0.037 
46 0.018 0.144 0.229 0.194 0.000 2.859 1.391 0.029 
47 0.038 0.236 0.287 0.184 0.000 3.340 1.615 0.008 
48 0.014 0.406 0.384 0.214 0.000 4.197 2.042 0.000 

49 
50 
51 

0.064 
0.066 
0.024 

0.588 
1.021 
l.529 

0.422 
0.432 
0.445 

0.202 
0.188 
0.l93 

0.000 
0.000 
0.000 

4.998 
5.554 
5.965 

2.463 
2.815 
3.095 

0.023 
0.069 
0.04l 

-34­



52 0.093 1.852 0.435 0.195 0.000 6.252 3.274 0.025 
53 0.065 2.274 0.433 0.195 0.000 6.440 3.430 0.000 
54 0.078 2.437 0.442 0.186 0.000 6.584 3.490 0.037 
55 0.011 2.498 0.424 0.203 0.000 6.688 3.564 0.016 
56 0.023 2.552 0.413 0.197 0.000 6.768 3.590 0.025 
57 0.042 2.650 0.409 0.188 0.000 6.843 3.650 0.034 
58 0.000 2.661 0.422 0.203 0.000 6.876 3.648 0.000 
59 0.000 2.671 0.419 0.195 0.000 6.925 3.660 0.000 
60 0.016 2.644 0.417 0.208 0.000 6.935 3.697 0.031 

MEAN 0.038 2.240 0.374 0.207 0.010 5.054 2.695 0.027 
END TIME: 18:54:53 
FULLS PAN 97.300 449.000 11. 230 97.200 0.000 22.550 0.000 0.000 
SPAN VDC 9.746 8.906 4.504 9.575 0.000 9.180 0.000 0.000 
MID SPAN 52.000 249.000 5.570 54.200 0.000 11.570 0.000 0.000 
MID VDC 5.217 5.164 2.131 5.479 0.000 4.651 0.000 0.000 
ZERO GAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.022 0.066 0.000 0.000 0.000 0.000 0.000 0.000 
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CETCON, Inc. 

ISOKINETIC SAMPLING WORKSHEET 

Job Number: CJ-4113 
Customer: TPI Petroleum, Inc. 
Unit: CCR Vent Scrubber 
Date: January 4, 2006 

Assumed Or Ps, in. Hg 

Preliminary Ps, in. H2O 

Flue Gas Data: Ps, in. Hg 

Ts, of 

TSR ' oR 

%02 

%C02 

%N2 

%M 

MD 

Md , Ib/lbmole 

Ms, lb/lbmole 

Calibration Data: CM# 

CF 

6H@,in. H2O 

Pilol# 

Cp 

Nozzle# 

On, in. 

Assumed Or T m, of 

Preliminary TmR. oR 

Test Data: 6Ps. in. H2O 

-,j6Ps, in. H20 05 

TR, min. 

Shaded Cells Above Are Calculated 

1 

1.009 

1.553 

SId 

0.990 

T-Q6 

0.314 

75 

0.078 

0.279 

64 

K-Factor= 11.436 1] 6H = K X 6PS 

Based On The Average 6Ps And On Entered Above, The 6H Required For Isokinetic Sampling Is:
 

Based On The Test Duration TR Entered Above, The Total Sample Volume In DSCF Would Be:
 

Based On The Test Duration TR Entered Above, The Sampling Rate In DSCFM Would Be:
 

Based On The % Moisture Estimated, The Condensate Volume In ml Would Be:
 

0.89 

34.73 

0.543 

I 3881 

What Is The Desired Sample Volume In DSCF? 40.00 

The Ideal Nozzle Size Required To Obtain This Sample Volume Isokinetically Is: 0.331 

NOMENCLA TURE 

PB = Barometric Pressure, in. Hg Ms = Stack Gas Wet Molecular Weight. Ib/lbmole 

P, = Stack Differential Pressure, in. H,O CF = Dry Gas Meter Correction Factor, dimensionless 

Ps = Stack Absolute Pressure, in. Hg 6H@ = Orifice Calibration Factor, in. H20 
Ts = Stack Temperature, OF Cp = Pitot Tube Coefficient, dimensionless 

TSR = Stack Temperature, OR Dn = Nozzle Diameter, in. 

%0, = Slack Oxygen Concentration, % dry Tm = Average Dry Gas Meter Temperature, OF 

%CO, = Stack Carbon Dioxide Concentration, % dry TmR = Average Dry Gas Meter Temperature, OR 

'ioN, = Stack Nitrogen Concentration, % dry 6Ps =Average Pitot Pressure Drop, in. H,O 

%M = Stack Moisture Concentration, % ,/6Ps = Average Square Root of Pitot Pressure Drop, in. H200.5 

Mo = StacK Gas Dry Fraction TR = Test Duration, min 

Md = Slack Gas Dry Molecular Weight, Ibllbmole 

QAlQC Check: 

Completeness~ Legibility~ Accu racy----,L... Specifications ....-- Reasonableness~ 

Pr 'eet Coordinator (SignaturelDate) 
]../~/y..z;)o ISOSHEETXLS 

Checked by: 

-41­
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Job No.: CJ-4113 

Date: 1/5/2006 

Customer: TPI 

Unit: CCR Vent 

Operator: JRH/JJA/GAD 

Method: RM-5 

Filler No.: A-783 

File Name: PMC4 

I 
CETCON, Inco 

Field Data: PM Barometer No.: eET I 

Run No.: C4 Pitot Tube No.: Std 

Time of Run, TR: 64 min. Pitot Tube. Co: 0.990 

Time per Point, 1>: 4 min __ ... _ _. __Initi,,' Pitnt I p"k/' --J 

Sample Box No.: 1 __ ._ _._____Fin,,1 Pitnt I P"kJ' --J 

Meter Box No.: CM#1 NOZZle No.: T-Q6 
---­

Stack Area, As: 12.57 in.2 Nozzle Dia., ON: 0.314 in. 

Assumed %M. (default) N2 Purge@' NA SCFH 

Barometric Pressure, Ps 29.52 CF: 1.009 

Ambient Temp., OF: 66 6H@: 1.553 in. H2 0 

Stack Pressure, Ps: -0.03 in. H20 = 29.52 in. Hg 

Initial Leak @: 15.0 in. Hg = 0.005 cfm 

Final Leak @: 5.0 in. Hg = 0.005 cfm 

Assumed Ts: 80 Assumed K: 11.436 

Assumed TM: 80 Calculated K: 11.752 

For: NA min. N2 Cylinder NO.N/A 

I 
If::>. 
tv 
I 

Pitot Orifice tJi Sample Stack Probe Oven Effluent Dry Gas Temp. OF 
Clock Dry Gas in. H:20 PM. in. HzO Vacuum Temp.oF Temp. Temp. Temp. T"I 

Point Time Meter, CF llP. Desired Actual in. Hg T" OF of of Inlet Outlet % Isokinetic 

A 4 1050 604.265 0.08 0.91 0.78 2.0 80 251 243 64 68 69 107.8 

1054 606.680 0.09 1.01 0.88 2.0 80 251 243 61 70 69 84.2 

3 1058 608.685 0.08 0.90 0.90 2.0 80 233 243 59 70 69 96.0 

1102 610.840 0.10 1.12 1.10 2.0 80 233 243 58 71 69 95.2 

2 1106 613.230 0.08 0.90 0.90 2.0 81 237 243 58 72 69 99.7 

1110 615.470 0.09 1.01 1.00 2.0 81 237 243 59 73 68 102.0 

1 1114 617.900 0.07 0.78 0.78 2.0 81 238 230 61 73 69 90.8 

1118 619.810 0.08 0.90 0.90 2.0 81 238 230 62 73 70 97.3 

END 1122 622.000 

B 4 1132 622.280 0.10 1.13 1.10 4.0 80 263 246 63 73 70 96.1 

1136 624.700 0.08 0.90 0.90 2.0 80 263 246 57 74 70 96.2 

3 1140 626.870 0.07 0.79 0.79 2.0 80 256 255 55 74 71 93.7 

1144 628.850 0.07 0.79 0.78 2.0 80 256 255 55 74 71 99.4 

2 1148 630.950 0.07 0.79 0.79 2.0 80 252 274 54 75 71 114.5 

1152 633.370 0.07 079 0.79 2.0 80 252 274 54 75 71 87.5 

1 1156 635.220 0.06 0.68 0.68 2.0 80 240 263 54 76 71 105.6 

1200 637.290 0.06 0.68 0.68 2.0 81 240 263 54 75 71 84.6 

END 1204 638.945 

Cqa = 1.010 %ll.Must Avg llP. 0.07s Avg P~ 1 ······.b.1l5~ Avg Ts L. !301 Avg TM I 71 
1 

%Ll =-­ 0.1 Be S 5.0 Avg (llp/? Max Vacuum I 4.01 34.400 ,ft3 =VM 
-­

34.710 fl30.279 Volume DGM x CF 1.009 

Ilmpinger No. I (1) I (2) I (3) I (4) I (5) I (6) I Total I VMS!d ­ 17.64x VM x [(PB+(PM 113.6)) + TMl 34.111 DSCF 

Final WI, gm 626.0 711.2 508.0 954.8 2800.0 QMsId =VMS1d + TR 0.533 DSCFM 

Initial WI, gm 613.0 705.7 507.5 949.4 2775.6 Vwgas =0.04715 x Vw 1.150 SCF 

Difference, gm 13.0 5.5 0.5 5.4 24.4 = Vw %M =VWgasx 100+ (VMS1d + Vwg.,) 3.263 % 

I RM 3 or 3A Data I Avg LlP 0.078 in. H,O Mo = (100 - %M) +100 0.967 dry Iract. 

QA/QC Check: %C02 17.671 Avg (LlPs ) 0.279 MWD = (%CO,xO A4)+(%O,xO.32)+((%N,+%CO)xO.28) 30.863 Ib/lbmole 

Completeness 
,., %02 0.892 Avg. PM 0.859 in. H,O MW = Mo X MWo + 18 (1 - /vb) 30.443 Ibllbmole 

Legibility ,-/ %CO 0.000 Avg. Ts 80 OF Vs =5129.4 x Cpx (Ts + (Ps x MW») 1R x Avg(LlPs 112) 1097.2 FPM 

Accuracy /' %N 2 81.436 IAvg. Ts 540 OR QA = (Vs x As) + 144 95.75 ACFM 

Specifications 7 % Excess Air 4.313 Avg.TM /"'> 71 OF Qs = (0.1225 x Vs x % X Ps x As) + Ts 89.31 DSCFM 

Reasonableness Avg.TM J / ) 531 OR %1 = (1040.1 x VMS1dX 1;) -;- (MaX Psx Vs x TR X DN 
2 
) 96.9 % 

lij.M. ~ -~()~ \1. .'- \CAA U~~Checked by. 
-f).( oiect Coordinator (SiQnature/Date)I ODelfatort (Sionature/Date) \. 



CJ4113/TPI-ARDMORE/CCR/C4
 
TEST DATE : 01-05-2006 
START TIME: 09:48:29 
FILE NAME C:\DAQ\13C4 .ID% 

CHANNEL# NOX CO 02 S02 THC CO2 OFF OFF 

CH.UNITS PPM PPM % PPM PPM !l­
0 OFF OFF 

<MIN> <ANALYZER OUTPUT-VDC> 
0 0.000 3.828 0.386 0.237 1. 526 6.802 3.601 0.000 
1 0.098 3.954 0.412 0.279 1.584 6.842 3.713 0.033 
2 0.012 3.971 0.416 0.264 1.609 6.826 3.738 0.000 
3 0.125 3.892 0.408 0.281 1. 593 6.831 3.748 0.007 
4 0.000 3.898 0.404 0.265 1.531 6.822 3.754 0.017 
5 0.042 3.861 0.400 0.282 1.602 6.830 3.716 0.000 
6 0.069 3.945 0.398 0.287 1.587 6.823 3.751 0.020 
7 0.091 3.831 0.400 0.282 1.518 6.828 3.760 0.024 
8 0.000 3.957 0.395 0.262 1.590 6.838 3.768 0.049 
9 0.079 3.886 0.393 0.277 1.544 6.836 3.753 0.000 

10 0.032 3.955 0.390 0.274 1.561 6.833 3.786 0.005 
11 0.078 3.906 0.394 0.276 1.545 6.866 3.747 0.075 
12 0.052 3.872 0.404 0.291 1.494 6.862 3.757 0.030 
13 0.050 3.810 0.396 0.307 1. 579 6.862 3.742 0.040 
14 0.015 3.881 0.393 0.300 1.489 6.860 3.749 0.014 
15 0.055 3.844 0.396 0.321 1.545 6.855 3.767 0.030 
16 0.000 3.879 0.387 0.271 1. 563 6.869 3.751 0.000 
17 0.007 3.863 0.399 0.298 1.496 6.867 3.768 0.000 
18 0.043 3.866 0.388 0.324 1. 559 6.883 3.765 0.069 
19 0.144 3.838 0.387 0.316 1.524 6.894 3.794 0.028 
20 0.039 3.923 0.392 0.323 1.513 6.900 3.792 0.029 
21 0.059 3.848 0.396 0.318 1.558 6.921 3.788 0.010 
22 0.065 3.940 0.396 0.336 1.524 6.913 3.809 0.007 
23 0.000 3.907 0.382 0.321 1.575 6.928 3.812 0.060 
24 0.023 3.825 0.382 0.308 1.540 6.934 3.794 0.067 
25 0.011 3.897 0.400 0.330 1.502 6.929 3.787 0.000 
26 0.000 3.902 0.390 0.319 1.570 6.940 3.792 0.036 
27 0.050 3.844 0.391 0.355 1.503 6.934 3.795 0.000 
28 0.043 3.910 0.396 0.361 1. 558 6.951 3.802 0.024 
29 0.078 3.926 0.384 0.338 1.512 6.955 3.818 0.059 
30 0.000 3.953 0.388 0.334 1.475 6.952 3.831 0.000 
31 0.008 3.880 0.387 0.337 1.545 6.978 3.823 0.000 
32 0.000 3.879 0.390 0.357 1.488 6.972 3.814 0.008 
33 0.009 3.910 0.382 0.339 1.518 6.978 3.812 0.000 
34 0.000 3.917 0.398 0.355 1. 532 6.982 3.847 0.013 
35 0.001 3.925 0.391 0.387 1. 489 6.964 3.836 0.000 
36 0.081 3.913 0.386 0.356 1.552 6.978 3.822 0.002 
37 0.056 3.960 0.381 0.355 1.510 6.988 3.799 0.000 
38 0.024 3.945 0.385 0.352 1.549 6.981 3.830 0.024 
39 0.043 3.942 0.378 0.394 1.572 6.989 3.838 0.028 
40 0.011 3.927 0.390 0.393 1.493 6.993 3.845 0.027 
41 0.000 3.962 0.386 0.364 1. 639 6.996 3.866 0.005 
42 0.007 3.816 0.384 0.395 l.650 6.982 3.836 0.000 
43 0.010 3.846 0.400 0.382 1.607 6.986 3.832 0.002 
44 0.009 3.787 0.377 0.400 1.596 6.981 3.819 0.027 
45 0.024 3.843 0.391 0.406 1.550 6.998 3.833 0.024 
46 0.047 3.855 0.385 0.391 1.524 7.019 3.846 0.026 
47 0.015 3.924 0.379 0.392 1.475 7.042 3.870 0.037 

48 
49 
50 
51 

0.059 
0.002 
0.085 
0.012 

3.836 
3.925 
3.918 
3.895 

0.395 
0.386 
0.383 
0.381 

0.378 
0.392 
0.395 
0.407 

1.413 
1.510 
1.381 
1.458 

7.056 
7.064 
7.058 
7.078 

3.874 
3.870 
3.884 
3.900 

0.04l 
0.000 
0.021 
O.Oll 
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52 0.026 3.932 0.385 0.383 1.449 7.096 3.927 0.033 
53 0.040 3.888 0.391 0.389 1.402 7.089 3.903 0.000 
54 0.072 3.923 0.384 0.413 1.497 7.077 3.912 0.002 
55 0.017 3.937 0.386 0.393 1.458 7.084 3.893 0.006 
56 0.050 3.850 0.389 0.399 1.466 7.089 3.885 0.042 
57 0.028 3.895 0.388 0.407 1.462 7.091 3.888 0.000 
58 0.066 3.857 0.387 0.435 1.451 7.085 3.886 0.028 
59 0.012 3.871 0.387 0.402 1.499 7.092 3.883 0.020 
60 0.041 3.929 0.386 0.416 1.458 7.110 3.905 0.042 

MEAN 0.036 3.894 0.391 0.343 1. 526 6.952 3.812 0.020 
END TIME: 10:48:19 
FULLS PAN 97.300 449.000 11.230 97.200 85.200 22.550 0.000 0.000 
SPAN VDC 9.746 8.850 4.521 9.683 8.528 9.092 0.000 0.000 
MID SPAN 52.000 249.000 5.570 54.200 45.100 11.570 0.000 0.000 
MID VDC 5.063 5.212 2.107 5.327 4.504 4.578 0.000 0.000 
ZERO GAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.076 0.000 0.002 0.000 0.000 0.000 0.000 0.000 
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r 
CETCON, Inc. 

Job No.: CJ-4113 Field Data: PM Barometer No.: CET I Barometric Pressure, PB: 29.46 C( 1.009 

Date: 1/5/2006 Run No.: C5 Pitot Tube No.: Std Ambient Temp., of 73 6H@: 1.553 in. H2O 

Customer: TPI Time of Run, TR : 64 min. Pitot Tube, Cp 0.990 Stack Pressure, Ps: 0.00 in. H20 = 29.46 in. Hg 

Unit: CCR Vent Time per Point, 1>: 4 min. Initial Pitot Leak': .y Initial Leak @: 15.0 in. Hg = 0.005 cfm 

Operator: JRH/JJA/GAD Sample Box No.: 2 Final Pitot Lea~: .y Final Leak @: 5.0 in. Hg = 0.000 cfm 

Method: RM-5 Meter Box No.: CM#1 Nozzle No.: T-Q6 Assumed Ts: 80 Assumed K: 11.436 

Filter No.: A-784 Stack Area, As: 12.57 in 2 Nozzle Dia., ON: 0.314 in. Assumed TM: 80 Calculated K: 11.726 

File Name: PMC5 Assumed %M: (default) N2 Purge@: NA SCFH For: NA min. N2 Cylinder No.:N/A 

I 
01 

"""'" I 

Pitot Orifice ilH Sample Stack Probe Oven Effluent Dry Gas Temp. OF 
Clock Dry Gas in. H2O PM, in. ~O Vacuum Temp.oF Temp. Temp. Temp. TM 

Point I Time Meter, CF liPs Desired Actual in. Hg T~ OF of of Inlet Outlet % Isokinetic 

B 4 1443 640.635 0.05 0.57 0.57 0.0 83 237 267 68 73 72 115.1 

1447 642.685 0.08 0.90 0.90 1.0 82 237 267 63 73 72 88.5 

3 I 1451 644.680 0.08 0.90 0.90 1.0 82 234 263 58 73 72 97.9 

1455 646.885 0.08 0.90 0.90 1.0 82 234 263 56 73 72 101.4 

2 I 1459 649.170 0.09 1.01 1.00 2.0 82 230 232 55 73 72 94.6 

1503 651.430 0.08 0.90 0.90 2.0 82 230 232 55 74 72 100.0 

1 1 1507 653.685 0.08 0.90 0.90 2.0 82 260 260 56 74 72 92.9 

1511 655.780 0.08 0.90 0.90 2.0 82 260 260 57 74 72 99.3 

END 1515 658.020 

A 4 1525 658.470 0.08 0.90 0.90 3.0 82 270 223 64 72 72 123.5 

1529 661.250 0.08 0.90 0.90 3.0 81 270 223 54 74 72 96.6 

3 1533 663.430 0.09 1.01 100 3.0 81 249 240 54 74 71 96.6 

1537 665.740 0.07 0.79 0.79 2.5 81 249 240 54 75 71 102.7 

2 1541 667.910 0.07 0.79 0.79 2.5 81 246 258 54 75 71 98.5 

1545 669.990 0.09 1.01 1.00 3.0 81 248 258 55 75 71 91.1 

1 I 1549 672.170 0.09 1.01 1.00 3.0 81 243 260 55 76 71 100.0 

1553 674.565 0.09 1.01 1.00 3.0 81 243 260 56 77 71 103.2 

END 1557 677.040 

C = I '0,9'96 %1'> Must Avg liPs 1-0.,.'" :,,:0.080 Avg PMI 0.89~ Avg Ts I .821 Avg TM I 731qa 

%6=1. .. ", 1'.8 Be:5 5.0 Avg (liPs"! "··;0.282 Max Vacuum ,. 3.01 Volume DGM 35.955 ,re x CF 1.009 =VM """,.'. <36.279ln3 

Iimpinger No. I (1) I (2) I (3) I (4) I (5) I (6) I Total I VM,td -17.64 X VM x [(PB+(PM 113.6» + TMl 35.451 DSCF 

Final W, gm 622.2 709.3 507.4 961.9 2800.8 QMstd = VMstd .;. T R 0.554 DSCFM 

Initial W, gm 608.4 704.1 507.0 954.8 2774.3 Vwgas = 0.04715 x Vw 1.249 SCF 

Difference, gm 13.8 5.2 0.4 7.1 26.5 =Vw %M = VWgasx 100.;. (VMstd + VWgas) 3.405 % 

99.91 % 

90.081 DSCFM 

0.9661 dry fracto 

30.8561 Ib/lbmole 

30.4191 Ib/lbmole 

_,_ ~ " 1114.6 FPM 

97.26 ACFM 

,MD '=(100- %M).;.100 

ICM:CCW-c-D-=-c-(o:C-YoC-O--'2xO.44)+(%02XO.32)+((%N2+%CO)XO.28) 

MW '= Mo X MWD + 18 (1 - Mo) 

Vs = 5129.4 x Cpx (Ts .;. (Ps x MW» 1/2 X Avo{i\Po 112) ~ 

QA=(Vs xAs).;.144 

Qs = (0.1225 x Vs x M, x Ps x As)';' Ts 

%1 = (1040.1 x VMSld x 1;).;. (MD X Ps X Vs X TR X 0/) 

Avg 6P 0.0801 in. HP 
Avg (6Ps ') 0.282 

Avg. PM 0.897 in. H20 

Avg. Ts 82 OF 

Avg. Ts 542 OR 

Avg.TM 73 OF 

Avg.T,.1 533 OR 

I RM 3 or3A Data I 
I%C02 17.625 

1%02 0.907 

%CO 0.000 

%N 2 81.469 

% ExcessAir 4.384 

y 

~ 

QA/QC Check: 

Completeness 

Legibility _ 

Accuracy __/_ 

Specifications ~ 

Reasonableness / 

Checked by 

(~ ,nn!;perWor (£ignaturelDate) oject Coordinator (Signature/Date) 

2/3/2006 Page #5 ~ 19'CETo/'ON, Inc. All Rights Reserved FIELDISO.XLS 



52 0.042 3.645 0.387 0.548 1.645 7.103 3.893 0.014 
53 0.105 3.612 0.389 0.567 1. 628 7.117 3.923 0.052 
54 0.035 3.615 0.377 0.569 1. 695 7.128 3.905 O. 031 
55 0.052 3.609 0.384 0.566 1.645 7.114 3.901 0.027 
56 0.121 3.653 0.384 0.582 1. 685 7.109 3.899 0.016 
57 0.022 3.574 0.387 0.566 1.658 7.114 3.900 0.027 
58 0.055 3.578 0.374 0.572 1.611 7.096 3.923 0.000 
59 0.000 3.672 0.384 0.580 1.697 7.118 3.908 0.034 
60 0.000 3.647 0.385 0.565 1.632 7.116 3.910 0.010 

MEAN 0.042 3.778 0.385 0.546 1.655 7.118 3.906 0.025 
END TIME: 13:19:06 
FULLS PAN 97.300 449.000 11.230 97.200 85.200 22.550 0.000 0.000 
SPAN VDC 9.746 8.850 4.521 9.683 8.528 9.092 0.000 0.000 
MID SPAN 52.000 249.000 5.570 54.200 45.100 11.570 0.000 0.000 
MID VDC 5.063 5.212 2.107 5.327 4.504 4.578 0.000 0.000 
ZERO GAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.076 0.000 0.002 0.000 0.000 0.000 0.000 0.000 

-53­



~ 

l 
lSI 

IS) lSICSiJ tSJ IS) s 15) IS S lSI lSI 
L.t") ~ ....-IlSI CO r-- ~ ~ N 

...-4 

I 

< 

I :· · T ···.· t ··· · /· ·· .. ····· --- ..·················r······.. ············-·····i·················~·················~ ­ S; 
I 

................~ ,..;,. ,·····..·· ·f·· .. ,.' ~, ,., ·1 .. ···'·,··· + ,., + ,.,.,., .. ···1· ,.,.,.,. ,1. ,..
 
i : 

I 

·..----··---.. ···t.. ···-····· ..····j···········-·-···t·-·-·.. ··-···-··-+·-··············J··············--- t ··············-··t······-·········-:-···-.. ····-·····t---···-.. ····· ..' 
. I : : 

~ j 

..... ·.. ····-1·--· -0-- -..••. -.- , •.••.••- ··· ..t -- +..-.00.·---· . - -.- t· -.. --.--.; - . 
~ : ~ 

j............'r" - ···t···..,. ·T··········[ .,. 1.. .. "'.".j
 
1 

:z: CJ >< ~ ~:E 

-54­

http:0---..��.-.-,�.��.��


--l	 --! 

I 
c.n 
c.n 
I 

MEAN 1«J3. 2BIJPPM 13C5
 
5~0 p"""""'''''''' : ":"". ,a""""""a"":"a",!""m"ma:"""""""""",,, '" ,:,:""""""",,,,,a"":""''':II' "':'''''''''''''01'''''' """,,: , """',"."iIOiiiiii " """ : j" :m''''''1 

! . ­...........................................+.., ······..·.. ··..···j·· ····..·· .. ·· ·..·.. ··· ..······· ..f···, ..·· ···· ..·.. ,·· ..··,,·, ·t·.. ·,·· ..·····,·..··,·, ··· ,	 , _ .
45~ 
: ~	 : : 
~	 ::.	 .. 
= :: 
= ::: :	 ; ; 

.............. , " , ,···.. 0· " ", , , ..;.	 ; : ,,j. ,•••••••• , ,•••­4~0 j : : ;	 : 
! : ; ;	 : 

.	 ::. 
•• , •••• ", , •••• "', •••• ' , •••••• " " , ,., .:•• 111, " II " I ' II ••••• ' I I '" ••••• " I"	 , ••.••••• " .;...," •••• "" , , I' ••••• " II , ••••• ", •••••• , , , •••••• t, •••••• " ••••• lOt ••••• , '0' ••••••••10 g.••••• 

I	 .350 :	 ;;
···	 ...c ·	 .·	 . 

o	 ·, .. ,	 . 
• ,I ••••• ',t •••• "" .... ",' .... "' ••••• ',,'.:••• ,II •••• '." ••••• " ...... ", •.•••.••• , •••••••••••• "I ••••• ,II ..... "' ..... "' ••••• ,." ••~,., ••••• , ••••••• "" •••• "" ...... "" ..... "'~••• "" ......... "' ...... ," •••••• " ...... , •••••••• , ...... ", •••••• "_........ ", •••• ", ••••• ,, ....
30~ 

!	 : ~ 
:	 = 

.	 .'••••...••••• ", •••••.. , ,., " ..••••.•. ,•.•• ,", •••• ,",.'?'.,', .•••• ,", •••• "" •••• "" •••• "., ••••• " ••••• ,', ••••• ,', " ,', " ••••:", •••••••• ,•••• ,", •••• ,", •••• ,", ".'?'•• ,", •••• ,", •••• ,",·····",······'.11· .250 .	 . 
:	 :p ,	 . 

P zoo . .	 .. ············· .. ····..·····r , ····· .. ·t·· ····· : ..~.. 

··	 ..M 
:150	 . .. , ' ,..+ .. , t·_·· .. ····· .. ······ .. ······ .. --- -.--_.,- _ _-.._ _-- _-_ ­

I 

i 
I 

; :	 : : '1~0 

5~ 
..:.~:::: ::::::::::::,·:·::..·::::::::·:·:r::·:::::·:·:.::::·:·::.:.':':~:~:::.:J.::::.m::::: ...:.~:.:.::_...::.:....J:....:-...:::.....:::.~.::...--::.:~::_.m::.: ...,':.::.:':".:.".':':::::.':':~:.~.":_:.':,':.~':':~.~":.: ...~."..~ 

=	 :! 
!	 i 

"" .. ".A ..	 ......"0... ........ . "" .. """ .......:."... .. .........,"". "...........";'M...... ........ " ... ""..." .. ""'" " ",,' "", ...",,, ..,,,,,',,.. "'''''''" ,..... ,,,,,.; " .. ""m""" ... ,,, ",,' """".'
 

o	 16 20 30 40 50 
Minutes 

60 

http:����.�.,�.��,",����
http:������"_........",����",�����
http:������������"I�����,II....."'....."'�����


...................: . • l .. •••• .. ·····'···f, ,.,.: , , 1' , ,..
 

--.-.-.-.------.-- --·--·-·---·-·--f------·-····, .. ·------------·-···-··· --.-.----- .. -.-.--c-.----- -- .. -.-~-.---.- --.-.-.- .- --.~- -.--._ .. ~ - -..­

I 
··-------·-· ..···t.. ---------·- .. ··: -.-.-------.- .. -i-.- ... ------------~ .. --.-.-.--..••--- ----·-----······t------ ..-······-·t·------· .. ·------= ·-·------· .. ----t--­ --.---.---.-. 

:....._ , .. () -.. , .. ................~ .. ,., ..;.., , ! , _~ + , , ! ,.,.,. 't··· , ,.. 
i ~ 

--- --.-.- -- -. ---.i-'--- -- -- -- -- -' -. ~ -. ----- --.- -- ---i-.---. ----- -- --.-.~. -. -. -. -. --- -....~ -- ---. -. -. -. --. -- t---... -.---."- -- ~ -- -- -. -. -.-.... ·-1- .... ·- -. -. -. -. -.1-.­ .---... -. -. -­
~ < 

............ ,.,.,1·'· ·'!.. ,·,· ·t,· .. ,·,· ·f '· .. '.- J .. , , , 1 , ,., l i , ,.,., ~
 ,.,., 

••• ~...... 
.....-t 

-56­



---------

! 
I 

j 

l 
....................·· ......··....f····..........·..:----·............ j---------- ~ -- !; -- !; : ---------- .
~ 

1 
. . 

·.. ·· ·····,·,t·,· ···,·'!'····· ·r'·'···,··· +,.,., , ~ ,.,.,.,., l ..·,·,·,···,·····t ·,·,·,·,·,· .. 1· ·,·,·,·,·,6 .. 

_ j I···········-I················t·······-I·············t·················t-·············f·············t·· 

! 
= i 

---.-.-.-.-.----+------ ... -.-.-.---.--------.-.-.-.-.~ .. ----.--.-.---.-t.---------.--.-.-~-.--.-.---_._-.-.- [-.-.-.-------- ... -i-.-.- .. --------.-~.-.-.- .. 
: I ~ ­
: 

i
:

•• ,.,.,.,., , ••• , ••• , •••• .;. ,.,.,., ,., ,.': oo , i., i ~ !, .,..... IS)
: : : "1""""1: : 

, 

IS 
N 

-57­

1 



I 

.--------------------r-------------------i------------r-------i--------- ---------j-(t----j----­

·················1·················!······ ·~········ ·· .. ·t·········· ·l .. ··········· .. ··1 f ··········· ..L ,.. ~ _ . 
~ i ~ . : · . ·· ..· . 

--- ---r- ------1--- ------ -, --- ---t--- -- ----J -- -- --- -- t -. -- -------+ ------ ---. -----. ----, --- ---- ---- t- ----- -----­
...... 
:E: 

\ 

:z: : 
~ ·.. ··············-!--·,···,··..·..·t ·..·,·,····· ··· ··· ..·.. ·· ..l ·.. ,· .. ,·t,··········· · ·· ·.., ············,t · : . 

) 

......, 1· .. ·· .. ·· .. ··· .. ·t· j , "'1" .._-- ", -.._ i·· .0 _ _ •.: _ .. 

-58­

1 



I 
CJl 
(,0 

I 

----l 

MEAN 17. 652Z 13C5
25. 0""""iUm:"""",, , '''iUi'''';;''''!i""u:""miii: """iU'" iUiiI""':'''''''''Ui I , I :m" '"' ';1"6""""6 "I """Ii "" lU"""!"" ""iU"n"""iCil""" i4i"6 ';I:UlU" "II ':::11 '''.""m"",,: iI 

; . ... "" ,", " ", I '.', '" ,,,, ,., " , ", ,,, ", , " ~. , ", "" ".~ , "I..... . I..•...,., " .22.5 i ; 
: = 

i ~ 
I : 

20.0 :::.-:~:::::~:::~:.:--···_..r..·-_..'m........_.,_........···········'r··················..······!·..··················r·············~·,=
 
'~ ..... , .•_ ........ ,I ........ , •••
.',' ..... ,'.........•.... ,. ..... "' .... ..,...... ­17.5c 

... ,", ,", ,'" ,.. , ,", !.. , ,", ·, .. ·····",·····",·····",t..·", ·" ,..·.. ",·· t, ..·.. ,", ..·.., ,.., ,', ''1'· · , · · , " , .2 15. ~ 
I • • • 

....... ,........... :..................... j................. +................ 1......................!................. ­12.5 
h 

lliJ. iii : + . • , 0 •• " ••·.-t ,.---- .... _-.- .... _. __ .,.. -.-.... ---- .....~.- .... _--.-. II ----- •• - •• -- .,--••••••• ---- • .;.. --- ••••• ----- •• , ~--.- •••••• --., •• -- •••••• ­

............................. .
~1. 5l······ ··------1-1 

5.0 _.__._'_._';_.................................. 't"....................-1'-.................:.._ ,,_.. , ­

2.5 ... " " , , , ".- ', ",+ ", ", ", ", "...... " ", "" "" ,,,, ,,,, .~ .. "" " _ ,.. .._ _ , "., , .. 
! ; 

~. ~ L " .,,""",' """,""""" "..!.. '..".. "n """",,, 1. "" "" "" " " ,.. "" .. """,,,,,..,,,,,1.,,,,,,,.. ,,,,. , ,., .."""..". , " , ", "J',,"'1,," 

8 10 20 38 40 50 60 
Minutes 



----

----

I 
CETCON, Inc. 

Job No.: CJ-4113 

Date: 1/512006 

Customer: TPI 

Unit: CCR Vent 

Operator: JJA/JRH/GAD 

Method: RM-5 

Filter No.: A-783 

File Name: PMC6 

I 
Ci) 

o 
I 

Field Data:
 

Run No.:
 

Time of Run, TR:
 

Time per Point, 1>:
 
Sample Box No.:
 

Meter Box No.:
 

Stack Area, As:
 

Assumed %M:
 

PM Barometer No.: 

C6 Pitot Tube No.: 

64 min. Pitot TUbi' Cp : 

4 min. Initial Pitot L~a~: 

1 Final Pitot Lea~: 

CM#1 Nozzle No.: 

12.57 in 2 Nozzle Dia., DN: 

(default) N2 Purge@: 

CET I 

Std 

0.990 

.,j 

.,j 

T-Q6 

0.314	 in. 

NA SCFH 

Barometric Pressure, PB: 

Ambient Temp., OF: 

Stack Pressure, Ps: 

Initial Leak @: 

Final Leak @: 

Assumed Ts: 

Assumed TM: 

For: NA min. 

29.47 CF : 1.009 

61 L'>H@: 1.553 in. H20 

-0.02 in. H20 = __.=2.:..9.~4_7 in. Hg 

15.0 in. Hg = 0.000 cfm 

3.0 in. Hg = ____ cfm 

80 Assumed K: 11.436 

80 Calculated K: 11.897 

N2 Cylinder NO.:N/A 

Pitot Orifice Mi Sample Stack Probe Oven Effluent Dry Gas Temp. OF 
Clock Dry Gas in. H2O PM, in. HzO Vacuum Temp.oF Temp. Temp. Temp. TM 

Point Time Meter, CF LIPs Desired Actual in. Hg T~ of of OF Inlet Outlet % Isokinetic 

A 4 1718 677.535 0.06 0.69 0.69 1.0 78 252 236 68 71 71 92.6 

1722 679.350 0.06 0.68 0.68 2.0 78 252 238 54 72 71 96.4 

3 1726 681.240 0.07 0.79 0.79 2.0 78 263 253 52 73 71 98.8 

1730 683.335 0.08 0.90 0.90 2.0 78 263 253 50 73 71 92.3 

2 1734 685.425 0.07 0.79 0.79 2.0 77 240 268 49 74 71 109.5 

1738 687.750 0.07 0.79 0.79 20 77 240 268 50 74 71 96.1 

1 1742 689.790 0.07 0.79 0.79 2.0 77 237 264 50 75 71 94.1 

1746 691.790 0.05 0.57 0.57 2.0 77 237 264 51 75 71 101.5 

END 1750 693.615 

B 4 1754 693.805 0.05 0.57 0.57 2.0 76 253 270 57 74 71 99.9 

1758 695.600 0.07 0.80 0.80 2.0 76 253 270 51 75 71 103.9 

3 1802 697.810 0.06 0.68 0.68 2.0 76 273 281 50 76 71 97.9 

1806 699.740 0.06 0.68 0.68 20 76 273 281 51 75 71 99.2 

2 1810 701.695 0.06 0.68 0.68 2.0 76 270 281 51 76 71 124.5 

1814 704.150 0.06 0.68 0.68 2.0 76 270 281 51 76 71 107.0 

1 1818 706.260 0.07 0.80 0.80 2.0 76 263 277 52 76 72 90.6 

1822 708.190 0.06 0.68 0.68 2.0 75 263 277 52 77 71 100.2 

END 1826 710.170 

Cq,= . ·.b.,~!36 %LI Must Avg LIPs '" .. 0,.064 Avg PMI·. .. O.72@ Avg Ts I .. 771 Avg TMI···· 731 
Avg (LIPs") 0.252 Max Vacuum I 2.01 32.445 ,Fe =VM 

.. . . 
%LI = 2.3 Be S 5.0 Volume DGM x CF 1.009 32.737 ft3 

jlmpinger No. I (1) I (2) I (3) I (4) I (5) I (6) I Total I VMs," -17.64xVM x [(P 8+(PMI13.6» + TM! 31.987 DSCF 

Final WI, gm 625.5 699.8 507.9 968.1 2801.3 QMstd =VMstdo- TR 0.500 DSCFM 

Initial WI, gm 615.6 695.0 507.2 961.9 2779.7 Vw gas = 0.04715 x Vw 1.018 SCF 

Difference, gm 9.9 4.8 0.7 6.2 21.6 =Vw %M = VWgasx 100+ (VM sId + Vwgas) 3.086 % 

I RM 3 or 3A Data I Avg L'>P 0.064 in. H2O Mo = (100 - %M).;.1 DO 0.969 dry fract. 

QAlQC Check: I%C02 17.602 Avg (tiPs ') 0.252 MWo =(%C02xO.44)+(%02XO.32)+«%N2+%CO)xO.28) 30.852 Ibllbmole 

Completeness L %02 0.894 Avg. PM 0.723 in. H2O MW =Mo X MWo + 18 (1 - fVb) 30.455 Ibllblllole 

Legibility ./ %CO 0000 Avg. Ts 77 OF Vs =5129.4 x Cp x (Ts 0- (Ps x MVV) 112 x Avg(L'>P s 112) 989.9 FPM 

Accuracy / %N 2 81.505 Avg Ts 537 OR QA = (VS x As) ~ 144 86.39 ACFM 

Specifications Z % Excess Air 4.315 Avg.TM 73 OF Qs = (0 1225 x Vs x % x Ps x As) 0- Ts 81.04 DSCFM 

Reasonableness Avg.TM / 533 OR %1 = (1040.1 x VMS1d x 1;) 0- (Mo x Ps x Vs x 1R X DN 
2

) 100.1 % 

Checked by: j ()~ -~ -~OO(/'J 0 )~ ~rJ.. 
I Orrera'tor ISianaturelDate\ (, 8 oiect Coordinator ISian::llurAln"IA) 



CJ4113/TPI-ARDMORE/CCR/13C6 
TEST DATE : 01-05-2006 
START TIME: 16:15:21 
FILE NAME C:\DAQ\13C6 .ID% 

CHANNEL# NOX CO 02 S02 THC CO2 OFF OFF 
CH.UNITS PPM PPM ~ 

0 PPM PPM ~ 
0 OFF OFF 

<MIN> <ANALYZER OUTPUT-VDC> 
0 0.000 4.033 0.383 0.000 2.031 7.080 3.748 0.000 
1 0.051 3.901 0.390 0.000 2.004 7.068 3.849 0.002 
2 0.000 4.001 0.394 0.000 1.976 7.072 3.883 0.042 
3 0.000 3.933 0.394 0.000 2.026 7.043 3.858 0.000 
4 0.009 3.861 0.383 0.000 2.166 7.039 3.849 0.003 
5 0.080 3.893 0.396 0.002 2.066 7.026 3.856 0.015 
6 0.000 3.956 0.399 0.003 2.039 7.041 3.847 0.016 
7 0.034 3.904 0.387 0.008 1.975 7.063 3.861 0.036 
8 0.000 3.883 0.398 0.001 1.899 7.073 3.875 0.000 
9 0.033 3.955 0.387 0.004 1.937 7.096 3.861 0.000 

10 0.000 3.907 0.381 0.016 1.828 7.105 3.851 0.000 
11 0.016 3.910 0.388 0.000 1.869 7.100 3.879 0.053 
12 0.058 3.866 0.384 0.006 1. 856 7.106 3.843 0.053 
13 0.000 3.899 0.398 0.015 1.769 7.085 3.879 0.049 
14 0.019 3.817 0.388 0.011 1.953 7.102 3.871 0.021 
15 0.023 3.858 0.396 0.009 1.823 7.086 3.863 0.000 
16 0.040 3.855 0.393 0.011 1.835 7.092 3.858 0.031 
17 0.000 3.987 0.387 0.011 1.905 7.104 3.885 0.007 
18 0.000 3.884 0.389 0.002 1.850 7.092 3.875 0.015 
19 0.000 3.881 0.375 0.021 1.919 7.096 3.891 0.000 
20 0.000 3.906 0.376 0.011 1.930 7.092 3.888 0.028 
21 0.000 3.853 0.392 0.007 1.934 7.090 3.867 0.013 
22 0.011 3.896 0.387 0.003 1.952 7.083 3.863 0.000 
23 0.012 3.925 0.387 0.000 1.861 7.086 3.887 0.000 
24 0.024 3.866 0.396 0.002 1.922 7.082 3.884 0.031 
25 0.003 3.812 0.391 0.002 1.908 7.083 3.871 0.031 
26 0.046 3.863 0.400 0.000 1. 858 7.067 3.845 0.000 
27 0.006 3.849 0.382 0.000 2.026 7.057 3.877 0.001 
28 0.017 3.847 0.383 0.002 1.910 7.080 3.855 0.020 
29 0.020 3.937 0.386 0.008 1.935 7.078 3.877 0.011 
30 0.019 3.929 .0.372 0.003 1. 907 7.096 3.855 0.009 
31 0.013 3.883 0.397 0.001 1.878 7.085 3.821 0.028 
32 0.081 3.879 0.387 0.005 1.950 7.091 3.887 0.000 
33 0.000 3.805 0.374 0.002 1.930 7.085 3.846 0.020 
34 0.002 3.905 0.391 0.000 1.919 7.088 3.881 0.000 
35 0.000 3.847 0.385 0.004 1.947 7.083 3.866 0.034 
36 0.038 3.893 0.400 0.006 1. 850 7.078 3.860 0.025 
37 0.000 3.840 0.376 0.002 1.982 7.065 3.867 0.001 
38 0.011 3.883 0.386 0.002 1.912 7.075 3.868 0.008 
39 0.011 3.879 0.385 0.007 1. 869 7.071 3.855 0.000 
40 0.055 3.846 0.390 0.000 1.977 7.096 3.844 0.029 
41 0.074 3.862 0.391 0.007 1.899 7.091 3.840 0.000 
42 0.007 3.844 0.391 0.000 1.926 7.078 3.858 0.012 
43 0.112 3.874 0.391 0.003 1.908 7.078 3.844 0.018 
44 0.011 3.914 0.391 0.002 1.893 7.069 3.844 0.047 
45 0.068 3.804 0.377 0.001 1.951 7.083 3.848 0.070 
46 0.006 3.808 0.392 0.008 1.836 7.083 3.852 0.026 

47 0.049 3.864 0.382 0.000 1.964 7.091 3.866 0.000 

48 
49 
50 
51 

0.023 
0.028 
0.125 
0.021 

3.923 
3.853 
3.806 
3.803 

0.386 
0.394 
0.382 
0.377 

0.003 
0.004 
0.003 
0.000 

1.920 
1.817 
1.956 
1.882 

7.074 
7.074 
7.089 
7.109 

3.835 
3.852 
3.858 
3.852 

0.024 
0.031 
0.028 
0.029 
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52 0.068 3.867 0.389 0.007 1.891 7.075 3.858 0.000 
53 0.099 3.831 0.374 0.017 1. 930 7.083 3.850 0.030 
54 0.016 3.945 0.387 0.000 1.877 7.074 3.854 0.000 
55 0.040 3.882 0.385 0.000 1.943 7.081 3.860 0.048 
56 0.083 3.826 0.387 0.000 1.862 7.085 3.855 0.000 
57 0.000 3.842 0.392 0.000 1.924 7.086 3.868 0.009 
58 0.000 3.845 0.381 0.000 1. 963 7.069 3.857 0.046 
59 0.015 3.902 0.392 0.002 1.887 7.084 3.849 0.007 
60 0.089 3.821 0.389 0.002 1.956 7.083 3.842 0.023 

MEAN 0.027 3.879 0.388 0.004 1. 922 7.081 3.859 0.018 
END TIME: 17:15:10 
FULLS PAN 97.300 449.000 11.230 97.200 85.200 22.550 0.000 0.000 
SPAN VDC 9.746 8.850 4.521 9.683 8.528 9.092 0.000 0.000 
MID SPAN 52.000 249.000 5.570 54.200 45.100 11.570 0.000 0.000 
MID VDC 5.063 5.212 2.107 5.327 4.504 4.578 0.000 0.000 
ZERO GAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.076 0.000 0.002 0.000 0.000 0.000 0.000 0.000 
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CJ4113/TPI-ARDMORE/CCR/13C7 
TEST DATE : 01-05-2006 
START TIME: 17:51:56 
FILE NAME C:\DAQ\13C7 .ID% 

CHANNEL# NOX CO 02 S02 THC CO2 OFF OFF 
CH.UNITS PPM PPM 9­

0 PPM PPM 9­
0 OFF OFF 

<MIN> <ANALYZER OUTPUT-VDC> 
0 0.000 3.853 0.378 0.000 1. 926 7.095 3.826 0.088 
1 0.000 3.933 0.401 0.000 1.832 7.075 3.831 0.027 
2 0.032 3.909 0.387 0.000 1.847 7.087 3.857 0.021 
3 0.041 3.878 0.402 0.001 1.750 7.082 3.812 0.037 
4 0.135 3.862 0.404 0.000 1.823 7.089 3.867 0.000 
5 0.056 3.855 0.391 0.000 1.781 7.097 3.843 0.000 
6 0.037 3.864 0.393 0.000 1.750 7.090 3.845 0.000 
7 0.000 3.811 0.391 0.000 1.817 7.100 3.860 0.047 
8 0.046 3.772 0.399 0.000 1.737 7.095 3.859 0.028 
9 0.045 3.803 0.384 0.000 1.804 7.091 3.853 0.011 

10 0.000 3.840 0.388 0.000 1.748 7.088 3.854 0.000 
11 0.044 3.802 0.390 0.000 1.732 7.074 3.853 0.000 
12 0.000 3.789 0.391 0.000 1.785 7.096 3.853 0.000 
13 0.042 3.754 0.398 0.000 1.691 7.080 3.836 0.031 
14 0.111 3.786 0.391 0.000 1.767 7.086 3.840 0.000 
15 0.011 3.751 0.378 0.000 1.779 7.085 3.850 0.028 
16 0.102 3.840 0.396 0.000 1.746 7.090 3.848 0.000 
17 0.045 3.836 0.390 0.000 1.779 7.078 3.859 0.043 
18 0.061 3.783 0.382 0.000 1. 679 7.093 3.857 0.032 
19 0.003 3.810 0.390 0.000 1.707 7.092 3.865 0.060 
20 0.013 3.674 0.390 0.000 1.715 7.096 3.868 0.000 
21 0.022 3.822 0.388 0.000 1.654 7.066 3.855 0.012 

- 22 0.105 3.794 0.383 0.000 1.761 7.081 3.836 0.039 
23 0.000 3.821 0.387 0.000 1.689 7.085 3.845 0.034 
24 0.062 3.805 0.385 0.000 1.700 7.074 3.829 0.030 
25 0.082 3.833 0.381 0.000 1.729 7.090 3.851 0.000 
26 0.085 3.810 0.396 0.000 1.647 7.068 3.853 0.000 
27 0.012 3.787 0.385 0.000 1.720 7.091 3.843 0.015 
28 0.050 3.808 0.382 0.000 1.678 7.098 3.847 0.024 
29 0.024 3.800 0.389 0.000 1.650 7.106 3.857 0.011 
30 0.002 3.844 0.385 0.000 1.715 7.100 3.853 0.033 
31 0.014 3.804 0.396 0.000 1.632 7.093 3.871 0.024 
32 0.000 3.826 0.392 0.000 1.651 7.073 3.854 0.000 
33 0.045 3.766 0.382 0.000 1.682 7.083 3.875 0.020 
34 0.019 3.732 0.386 0.000 1.632 7.085 3.875 0.000 
35 0.007 3.765 0.382 0.000 1.747 7.087 3.870 0.000 
36 0.042 3.831 0.394 0.000 1.672 7.078 3.857 0.034 
37 0.037 3.843 0.383 0.000 1.732 7.083 3.875 0.015 
38 0.081 3.834 0.377 0.000 1.700 7.096 3.859 0.000 
39 0.050 3.813 0.378 0.000 1.635 7.088 3.872 0.007 
40 0.046 3.783 0.387 0.000 1.698 7.093 3.865 0.022 
41 0.059 3.817 0.400 0.000 1.635 7.100 3.851 0.000 
42 0.042 3.864 0.396 0.000 1.701 7.081 3.864 0.050 
43 0.045 3.791 0.371 0.000 1.684 7.083 3.866 0.036 
44 0.053 3.835 0.378 0.000 1. 603 7.066 3.875 0.006 
45 
46 
47 
48 
49 
50 
51 

0.000 
0.004 
0.027 
0.002 
0.046 
0.000 
0.042 

3.795 
3.875 
3.861 
3.759 
3.837 
3.858 
3.848 

0.366 
0.387 
0.378 
0.386 
0.400 
0.392 
0.386 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

1.733 
1.682 
1.649 
1.714 
1.663 
1.703 
1.794 

7.074 
7.074 
7.078 
7.074 
7.076 
7.082 
7.081 

3.826 
3.880 
3.867 
3.842 
3.853 
3.847 
3.849 

0.033 
0.000 
0.020 
0.000 
0.025 
0.042 
0.000 
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52 0.053 3.861 0.387 0.000 1. 810 7.016 3.837 0.028 
53 0.048 3.773 0.378 0.000 1. 844 7.025 3.870 0.020 
54 0.050 3.663 0.378 0.000 1.746 7.024 3.809 0.041 
55 0.057 3.757 0.383 0.000 1.789 7.039 3.836 0.002 
56 0.037 3.778 0.384 0.000 1.715 7.060 3.844 0.059 
57 0.064 3.787 0.387 0.000 1. 599 7.073 3.844 0.040 
58 0.000 3.815 0.388 0.000 1.715 7.091 3.861 0.000 
59 0.045 3.799 0.388 0.000 1.623 7.113 3.876 0.010 
60 0.071 3.773 0.397 0.000 1.605 7.112 3.863 0.000 

MEAN 0.039 3.811 0.388 0.000 1.720 7.082 3.853 0.019 
END TIME: 18:51:45 
FULLS PAN 97.300 449.000 11. 230 97.200 85.200 22.550 0.000 0.000 
SPAN VDC 9.746 8.850 4.521 9.683 8.528 9.092 0.000 0.000 
MID SPAN 52.000 249.000 5.570 54.200 45.100 11.570 0.000 0.000 
MID VDC 5.063 5.212 2.107 5.327 4.504 4.578 0.000 0.000 
ZERO GAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.076 0.000 0.002 0.000 0.000 0.000 0.000 0.000 

-70­



_.. _ _ _._ ~:: _ ::•. _ . ....._----_ !.. _----_ _ -. 
I 

l . . 
·.. ·· ········t··· .. ·· ······!..············ ..·t········ .. ···· ..·r..··· ..····· _l..······· ? ·········,· .. t ··········t· ·· ..··· 

~ 

! 

··-··--··-······r-·--·-····-····,·-······-····-··+···· ---..-"1"._ _._.-..- :.-._ _-- + _..-.-······-·r··----·-·····-1.--.- .. - _._.-1 -------.- . 

--
. 

lSI 

L""i-. l-t_·!-1.-
~
 

: i 

i 

..................: + ; ·.·.·.····1 ··· l _ ,.! _ l., ~ ! , ~
 
: : : : : 
~ - - ; : 

1 

lSI 
N 

•• 

-71­



J 

-.. -.-.- .... --~.---.---.- ..... ------+... ---.- ...-... ----.--·-···.·.-----.:.··... -----.-.·.·7.---.··--- .. ·.·.-1.····--·-----·-··1-·-·----- .. -----· 
: . 

Il 

i i( 

····· ·,··l,·..··-_···,·'!··,··· ·t··,···,· .. ·· ·f'·'·'·· · ·1 ,., ,., i ,.,., l ·,·,·,·,·,· .. I··· ·,·,·,·,,,·t ·,··.,.' 
:: . : 

I ) 

- -- ----or---- -- -- -- ----j---- -- - ---- -- -- -; ----- ----or 
i 

-----------1-- -- -- --------1--- ----- t- --- ---- ------1-------- ---- --t -- -- ---- -- --­

i 
---- .... _-_._;_ ... _------ ...__ .-?-._._._-------- .. ~ ... _-_._._-------­-------------+------+-------------1------------!.------ +I L 

; 

- : 

.. ,., ,., ..~ ,., , ..;. 
: 

: 

: 
! 

i: ,.,. ,.", ..~ ,.,.,." ,; , ,.? ,.,.! 
::! i ~ 

,.,.: , 1.,.,., 1 ·.·.·,· .. 

I 

we 

-72­



' ,._ ............... _ , : '., •.• ' '.A •••••••••• ,.; ••• .,. •••"•••••.•. ................. ..., ,
 

I 
-

~ 

........- + -.- -= - - -.. / --···········r···-·-·····-····-·········-·- .. ·····!····· ·-····-·i··········· .. ····1 .
 

......-.-- ~ ~·················r····-····--· ·!··········-······t······-··-·······r···-.. ···········,·····---·-····· .. r-· -.........
 ~ 

. . 

.....- 'l., - ,I ' ~''''''''-''''-'~'''' ,.,., i , 1. , 1. , ! ,i. ,. ,.. 

z: 
~ ·-· ···· .. ··..1·-------··--·--··!·..·.. ··-------··t··- .. ·---··-···--t-········---··· : l·- ······..-t ········· .. ·-~- ---··· ..00­

::z: 

i 
i 

··· .... ·· .. ······~·,· ..........····l,·,·,·..........·t,·,·,·,·....-··1"·,·,·, ..···.. -·~···,·····,· ....-t..·,·,·,·,·,·....~ ..·· ..···.... ··.. j· ..-..·,·,·,·,··t·- ...- .....,., 
-: : 

lSI 
~ S) u-'J ISl u':1 lS:I

ISJ ~ IS1 u") ISl t.n N ~t""­t.n N lSI r- Lon N ~ 
• . • •.• • • • • 

U')
• 

~ N ~ lSI 
N ..... lSI CO r-- ~ 

~ --t~ 

ON 

-73­

l 



.· r r- j ~ : : ~.................................... 

~ :!:: 

.H···· ······~···-~~-··· ..·i··.. ·· ·~·· .. ···..·.. ···..+·· ..·..···.. ·· ..i ..·.. ······ ~ .. ···············l ~ l. . 
~ . .! . i· 
. . . . 

·················.. ···········.. ····,·················t············--···t··············.. · l ················· r ·················t·················~·················t···-- . 

I 

:
········--········r················t·················l..--­ t·················l·······-·········i·············.. ··t·················~·················-

: : : : 

................~! t" r ····· .. ·· ..·! ·· .. ·' ·I'· ·· ·!·, · ···,···! .. ·.. ·· ·.. ·.,·.. ···· · T·'·'···,· ..
 

51 
t.n 

-74­



• • • • • 

.n :,:.'· .:::~ .. ' n.......
 

· .•. ,.,., ..•.• _ ••.. :•••• ,..•.• , .0. ,., •.•.• 
: 
! 

i 

· ,••• _ _••• ,•.. ,.c; ..••••• IIU •••••• : . 

! 

..-•. ---- .••.•... .0 •..•..-.- ...-.... :.; ...... --.-.-----­

- . 
--···-······--··--~--_··_·-·-·····--T------·_·-···-·-

,., ••• , .. ·~ ••o ,·····,· ,.'..···,··· .. r..·····,· ·· ..t..·····,······· .. rn r-: , ,.. 

: : . .. .. ···· ..·,·,···'··r ·····'·r·· ·· ..···'·:.. ·n ;·,·,· ··7..·..·..·..·· ;, .. ·· .. ··· .. 
.. .'. ­
: : 

- . ,..·........··..1·.... ···,· ...... ·~n· ..'.. ·····....t.. ··.. ·· ..·....nt....···· ..···'· ..r....n·· .. ·, ..··t........········
 

; ~ 

.- . -! ~ i : ; L.-------- .-------. : ·-······-----·--·l--····-·······---'!'·-··········----·+--·--······--·--·r-·-----·-······­

--.------ ..·..- j·--- .. -- .. --- ·t.-.. ·.- --.i·········--····-·-i-···--·-········-~·····--·········.~.- ---- . 

~ ~ : 

cs L.t') CSJ LD t:S) U') lSiIS' ron 
• • • • • • N IS'!

U':l N r-- t..n N IS'! r-- LD 
N N N 'P""'I ~ ..-4 ~ 

U N N 

t:S)LD 

IS)Lf) 

:E: 

lSI 

--

-76­





CEDAQ­ CALIBRATION TABLE 

DATE:01-04-2006 
TIME:10:41:29 
FILE:C:\DAQ\13C1.CAL 

CHANNEL# NOX CO 02 S02 THC CO2 OFF OFF 
CH.UNITS PPM PPM g.. 

0 PPM PPM g.. 
0 OFF OFF 

FULLS PAN 97.300 449.000 11.230 97.200 0.000 22.550 0.000 0.000 
SPAN VDC 9.746 8.906 4.504 9.575 0.000 9.180 0.000 0.000 

MID SPAN 52.000 249.000 5.570 54.200 0.000 11.570 0.000 0.000 
SPAN VDC 5.217 5.164 2.131 5.479 0.000 4.651 0.000 0.000 

ZERO GAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.022 0.066 0.000 0.000 0.000 0.000 0.000 0.000 
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CEDAQ­ CALIBRATION TABLE 

DATE:01-05-2006 
TIME:08:56:03 
FILE:C:\DAQ\13C4.CAL 

CHANNEL# NOX CO 02 S02 THC CO2 OFF OFF 
CH.UNITS PPM PPM 9­a PPM PPM 9­a OFF OFF 

FULLSPAN 97.300 449.000 11.230 97.200 85.200 22.550 0.000 0.000 
SPAN VDC 9.746 8.850 4.521 9.683 8.528 9.092 0.000 0.000 

MID SPAN 52.000 249.000 5.570 54.200 45.100 11.570 0.000 0.000 
SPAN VDC 5.063 5.212 2.107 5.327 4.504 4.578 0.000 0.000 

ZERO GAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.076 0.000 0.002 0.000 0.000 0.000 0.000 0.000 
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CEDAQ-ANALYZER RESPONSE TIME TEST (each interval=5 sec. ) 

END TIME: 01-04-2006 
START TIME:11:05:07 
FILE NAME:C:\DAQ\13RT1 .ID% 
TEST NAME:CJ4113-TPI/ARDMORE/13RT1 

CHANNEL# 
CH.UNITS 

a 

NOX 
PPM 

0.166 

CO 
PPM 

0.000 

02 
~ 
0 

0.029 

S02 
PPM 

0.000 

THC 
PPM 

0.000 

CO2 
~ 
0 

0.000 

OFF 
OFF 

0.259 

OFF 
OFF 

0.012 

1 0.000 0.000 0.029 0.039 0.000 0.020 0.229 0.061 

2 0.000 0.034 0.032 0.012 0.000 0.027 0.183 0.000 

3 ~ O. 000 0.000 0.034 0.015 0.000 0.027 0.117 0.059 

4 ~O.OOO 0.081 0.005 0.002 0.000 0.000 0.076 0.000 
5~0. 000 0.090 0.017 0.046 0.000 0.010 0.081 0.000 
6 
7 

, 
~ 

O. 000 
O. 000 

0.056 
0.083 

0.010 
0.071 

0.022 
0.022 

0.000 
0.000 

0.027 
0.010 

0.063 
0.085 

0.076 
0.002 

8 ~ 0.000 0.081 0.144 0.027 0.000 0.022 0.068 0.000 
9 ~0.034 0.000 0.488 0.000 0.000 0.139 0.088 0.010 

10 :>0.198 0.000 0.510 0.039 0.000 0.242 0.095 0.000 
11 0.110 0.000 0.325 0.017 0.000 0.154 0.105 0.000 
12 1.926 0.000 0.159 0.042 0.000 0.068 0.088 0.000 
13 1.868 0.000 0.083 0.032 0.000 0.024 0.110 0.005 
14 ~4.534 0.000 0.071 0.039 0.000 0.032 0.125 0.000 
15 <4.663 0.000 0.044 0.039 0.000 0.017 0.186 0.010 
16...-4.963 0.000 0.034 0.012 0.000 0.000 0.190 0.029 
17 5.063 0.027 0.029 0.005 0.000 0.012 0.166 0.000 
18 5.034 0.000 0.037 0.032 0.000 0.015 0.217 0.000 
19 5.154 0.022 0.022 0.017 0.000 0.012 0.208 0.066 
20 5.186 0.012 0.027 0.051 0.000 0.027 0.225 0.000 
21 5.022 0.000 0.024 0.029 0.000 0.000 0.247 0.110 
22 5.217 0.000 0.022 0.015 0.000 0.010 0.244 0.000 
23 5.068 0.000 0.034 0.007 0.000 0.005 0.232 0.000 
24 4.973 0.034 0.020 0.024 0.000 0.015 0.208 0.000 
25 5.081 0.000 0.024 0.012 0.000 0.020 0.247 0.083 
26 5.212 0.000 0.024 0.005 0.000 0.000 0.244 0.125 
27 4.995 0.010 0.029 0.000 0.000 0.017 0.234 0.051 
28 5.198 0.098 0.027 0.007 0.000 0.037 0.215 0.000 
29 4.956 0.000 0.027 0.034 0.000 0.000 0.232 0.000 
30 5.032 0.066 0.032 0.000 0.000 0.024 0.239 0.000 
31 5.176 0.027 0.027 0.032 0.000 0.015 0.259 0.000 
32 5.029 0.083 0.044 0.037 0.000 0.024 0.249 0.015 
33 4.998 0.078 0.020 0.044 0.000 0.017 0.273 0.000 
34 5.139 0.000 0.022 0.051 0.000 0.029 0.242 0.144 
35 5.100 0.000 0.027 0.059 0.000 0.000 0.254 0.095 
36 5.188 0.000 0.029 0.022 0.000 0.017 0.232 0.100 
37 5.181 0.000 0.020 0.042 0.000 0.032 0.227 0.000 
38 5.273 0.000 0.029 0.039 0.000 0.007 0.247 0.000 
39 5.195 0.000 0.034 0.032 0.000 0.012 0.247 0.000 
40 5.215 0.049 0.027 0.032 0.000 0.017 0.249 0.061 
41 5.076 0.000 0.027 0.049 0.000 0.020 0.254 0.000 
42 5.300 0.000 0.029 0.015 0.000 0.032 0.251 0.095 
43 5.278 0.000 0.027 0.027 0.000 0.005 0.266 0.000 
44 5.127 0.000 0.032 0.024 0.000 0.005 0.227 0.000 
45 5.208 0.000 0.012 0.037 0.000 0.024 0.247 0.000 
46 5.020 0.044 0.020 0.024 0.000 0.022 0.249 0.000 
47 4.954 0.000 0.015 0.015 0.000 0.000 0.266 0.000 
48 
49 
50 

4.956 
5.303 
4.968 

0.088 
0.000 
0.000 

0.022 
0.020 
0.044 

0.007 
0.022 
0.029 

0.000 
0.000 
0.000 

0.015 
0.034 
0.020 

0.232 
0.237 
0.234 

0.000 
0.000 
0.000 
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51 4.888 0.020 
52 5.264 0.000 
53 5.232 0.000 
54 5.115 0.000 
55 5.044 0.029 
56 5.198 0.098 
57 5.283 0.000 
58 4.993 0.037 
59 5.217 0.000 
60 5.161 0.066 
61 5.205 0.090 
62 4.912 0.073 
63 5.117 0.000 
64 5.251 0.000 
65 5.061 0.000 
66 4.993 0.000 
67 5.229 0.063 
68 5.107 0.000 
69 5.200 0.000 
70 5.186 0.000 
71 5.281 0.000 
72 5.188 0.000 
73 5.176 0.000 
74 5.137 0.015 
75 5.244 0.000 
76 5.144 0.007 
77 5.278 0.085 
78 5.283 0.000 
79 5.313 0.000 
80 5.017 0.088 
81 5.049 0.000 
82 4.990 0.000 
83 5.071 0.000 
84 5.198 0.078 
85 '-

"-
5.112 0.000 

86,'05.066 0.000 
87 " .249~.000 

4.990 ~ 0.00088 ~
 
89 \..:!.
 5.183 --- 0.073 
90 ~ 5.073 \l 0.000 
91 5.181 ~ 0.085 
92 ~ 5.195 0.000 

5.254 0.107 
94 ~ 5.264 0.510 
95 ~ 

931 
2.644 0.386

96~ 2.715 V 1. 953 
970 0.349j 1.965 
98""Z 0.508 ~ 3.630 
99 __0 .103 ~.608 

100 0.073 3.713 
101 0.27104.558 
102 0.049 04.658 
103 0.090--5.068 
104 0.000 5.068 
105 0.000 5.198 
106 0.000 5.144 
107 0.161 5.125 
108 0.000 5.144 
109 0.120 5.049 
110 0.154 5.027 

0.020 
0.024 
0.020 
0.027 
0.015 
0.020 
0.032 
0.024 
0.054 
0.024 
0.027 
0.012 
0.012 
0.024 
0.034 
0.037 
0.027 
0.027 
0.027 
0.029 
0.020 
0.032 
0.024 
0.017 
0.017 
0.029 
0.024 
0.024 
0.029 
0.027 
0.029 
0.005 
0.017 
0.039 
0.012 
0.012 
0.027 
0.032 
0.024 
0.027 
0.020 
0.027 
0.039 
0.039 
0.061 
0.020 
0.020 
0.020 
0.024 
0.022 
0.020 
0.022 
0.020 
0.020 
0.015 
0.020 
0.051 
0.027 
0.020 
0.029 

0.027 
0.010 
0.007 
0.037 
0.042 
0.034 
0.000 
0.022 
0.037 
0.042 
0.049 
0.022 
0.000 
0.000 
0.005 
0.000 
0.000 
0.015 
0.010 
0.024 
0.024 
0.034 
0.002 
0.034 
0.034 
0.020 
0.034 
0.020 
0.007 
0.044 
0.020 
0.015 
0.027 
0.015 
0.000 
0.022 
0.005 
0.007 
0.034 
0.034 
0.032 
0.027 
0.024 
0.022 
0.007 
0.017 
0.015 
0.039 
0.027 
0.005 
0.000 
0.000 
0.000 
0.032 
0.002 
0.027 
0.002 
0.017 
0.032 
0.012 
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0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 0.249 0.000 
0.000 0.212 0.029 
0.005 0.261 0.120 
0.012 0.256 0.000 
0.017 0.259 0.007 
0.012 0.220 0.022 
0.007 0.273 0.068 
0.020 0.247 0.000 
0.034 0.266 0.000 
0.005 0.254 0.002 
0.000 0.271 0.000 
0.024 0.254 0.103 
0.027 0.256 0.139 
0.015 0.225 0.000 
0.012 0.234 0.000 
0.000 0.244 0.032 
0.017 0.242 0.054 
0.022 0.232 0.083 
0.002 0.237 0.117 
0.015 0.244 0.000 
0.010 0.242 0.000 
0.007 0.227 0.000 
0.005 0.254 0.146 
0.005 0.261 0.000 
0.000 0.193 0.059 
0.024 0.251 0.000 
0.022 0.208 0.000 
0.000 0.251 0.000 
0.007 0.247 0.000 
0.015 0.256 0.112 
0.020 0.244 0.034 
0.000 0.256 0.000 
0.000 0.242 0.000 
0.027 0.247 0.000 
0.024 0.242 0.000 
0.020 0.234 0.056 
0.000 0.232 0.000 
0.000 0.259 0.056 
0.012 0.259 0.000 
0.034 0.217 0.000 
0.000 0.242 0.093 
0.024 0.247 0.151 
0.056 0.259 0.100 
0.034 0.259 0.083 
0.017 0.234 0.000 
0.017 0.208 0.032 
0.015 0.200 0.000 
0.015 0.210 0.027 
0.007 0.208 0.088 
0.000 0.171 0.000 
0.010 0.210 0.117 
0.027 0.227 0.000 
0.027 0.251 0.000 
0.027 0.239 0.000 
0.002 0.237 0.129 
0.022 0.259 0.000 
0.027 0.266 0.039 
0.017 0.276 0.105 
0.000 0.249 0.024 
0.017 0.269 0.000 



111 0.000 5.005 0.022 0.010 0.000 0.017 0.271 0.000 
112 0.076 5.059_0.029 0.000 o . 000 _0 . 010 0.212 0.000 
113 
114 

0.176 
O. 000 ~ 

5.1 71 ~ 0.020 
5.154!0 O. 022 

0.010 
0.002 

a . 000 ~ 

O. 000 IX 
0.002 
O. 015 

0.256 
0.247 

0.000 
0.046 

115 0.146 ~ 5.166,lti 0.034 0.037 0.000, 0.027 0.271 0.098 
116 a . a a a '...... 5 . 044 ~ a . a 2 a 0.039 0.000 ~ 0.027 0.232 0.000 
117 
118 

a . a a 0 
0.000 

5 . 215 II 

t 5 . 168 I-... 
O. a 2 a 
0.286 

0.039 
0.032 

0.000 
0.000 

~ 
~ 

0.015 
1.108 

0.271 
0.391 

0.103 
0.000 

119 
120 

0.020 
0.142 

~ 4. 629.1!.~ 
4. 739 ~ 

0.977 
1.543 

0.034 
0.007 

0.000 4.668 
v 

0.000 1 7.310 
1.118 
2.163 

0.000 
0.000 

121 
122 
123 

0.146 Y 3.406~1.880- ")
0.063 <S 3.267 "'" 2.039 
0.195 ~ 3.274~2.104 

0.002 
0.000 
0.015 

a . a a a ~ 0-8 .477 
0.000~8.862 
0.000 9.016 

3.088 
3.855 
4.355 

0.095 
0.000 
0.015 

124 0.012 ~ 1.965 2.158 0.000 0.000 9.067 4.724 0.000 
125 
126 

0.110 "3 1.887 
0.125 A0.918 

2.146 
2.139 

0.002 
0.000 

0.000 
0.000 

9.087 
9.097 

4.971 
5.039 

0.103 
0.042 

127 0.000 1.035 2.158 0.002 0.000 9.106 5.103 0.000 
128 0.000 0.247 2.144 0.032 0.000 9.121 5.195 0.115 
129 0.000 3o.381_2.129~.037 0.000_9.138 5.225 0.015 
130 0.000~0.115~ 2.146 0.034 0.000~9.133 5.239 0.010 
131 0.000 0.137~ 2.158 ~ 0.022 0.000 .... 9.143 5.288 0.000 
132 0.000 O. 000 ~ 2 .146 ~ O. 007 0.000 ~9.153 5.308 0.000 
133 0.000 0.044 Q 2.134. 0.039 a . 000 ~ 9. 094 5.276 0.088 
134 0.168 0.054 ..... 1. 428 .... 0.068 0.000 5.701 4.690 0.029 
135 
136 
137 

0.000 
0.000 
0.203 

0.000 ~ 0.576 ~ 
oj "­o.OOOl 0.188 ~ 

0.073~0.083 

0.244 
1.018 
2.034 

0.000 1.838 
~~ ao. 000
3 

", .483 
0.010Q...l-0.234 

3.591 
2.671 
1.978 

0.000 
0.000 
0.002 

138 0.046 o.OOOJ 0.039 ~ 3.020 0.032 & 0.144 1.440 0.000 
139 0.090 0.068 0.015 ~ 3.611 0.073 0.093 1.099 0.000 
140 0.000 0.098 .. 0.029 ~.180 0.073 0.063 0.835 0.015 
141 0.000 0.024'G 0.029 ':) 4.504 0.071 0.081 0.730 0.103 
142 0.000 0.000 0.000 4 4 . 771 0.100 0.073 0.583 0.000 
143 0.000 0.068 0.000 a 4.866 0.117 0.049 0.515 0.000 
144 0.000 0.051 0.027 \fl4.941 0.098 0.029 0.491 0.017 
145 0.171 0.000 0.024 4.971 0.081 0.022 0.410 0.115 
146 0.120 0.049 0.017 5.002 0.115 0.044 0.381 0.000 
147 0.112 0.015 0.027_5.095 0.112 0.032 0.349 0.000 
148 0.164 0.020 0.022 5.085 0.103 0.012 0.361 0.061 
149 0.137 0.024 0.024 5.151 0.088 0.017 0.334 0.002 
150 0.012 0.000 0.022 5.164 0.125 0.032 0.371 0.125 
151 0.205 0.042 0.015 5.178 0.107 0.034 0.359 0.095 
152 0.037 0.000 0.022 5.171 0.081 0.034 0.313 0.120 
153 0.154 0.054 0.000 5.161 0.093 0.012 0.271 0.000 
154 0.005 0.000 0.020 5.178 0.122 0.000 0.313 0.127 
155 0.000 0.076 0.007 5.212 0.103 0.029 0.305 0.000 
156 0.137 0.000 0.027 5.186 0.100 0.022 0.305 0.046 
157 0.000 0.000 0.029 5.200 0.107 0.010 0.295 0.000 
158 0.000 0.000 0.010 5.195 0.122 0.017 0.295 0.000 
159 0.000 0.000 0.022 5.271 0.093 0.034 0.291 0.000 
160 0.088 0.088 0.010 5.229 0.107 0.046 0.298 0.000 
161 0.000 0.000 0.017 5.295 0.107 0.010 0.303 0.120 
162 0.090 0.000 O. 027.---5.269 0.110 0.000 0.283 0.042 
163 0.000 0.000 0.017" 5.291 0.110 0.029 0.271 0.000 
164 0.193 0.081 0.020 ~ 5.288 0.083 0.027 0.317 0.098 
165 0.129 0.000 0.024 .... 5.271 0.122 0.056 0.315 0.000 
166 0.000 0.000 0.259 ... 5.264 0.115 1.006 0.442 0.068 

167 
168 
169 
170 

0.032 
0.017 
0.239 
0.002 

0.054 
0.103 
0.027 
0.000 

0.176 
O. 073 
0.034 
0.017 

~ 
~ 

4.812 
3.665 
2.463 
1.514 

0.073 
0.061 
0.034 
0.000 

0.586 
0.166 
0.059 
0.012 

0.508 
0.476 
0.347 
0.273 

0.083 
0.071 
0.107 
0.000 
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171 0.144 0.000 0.029 1.008 0.000 0.007 0.242 0.044 
172 0.105 0.000 0.000 0.627 0.000 0.022 0.193 0.000 
173 0.000 0.000 0.015 0.410 0.000 0.024 0.127 0.000 
174 0.146 0.061 0.015 0.288 0.000 0.000 0.120 0.034 
175 0.000 0.000 o. 000_0.210 0.000 0.000 0.054 0.044 
176 0.122 0.000 0.007 0.203 0.000 0.000 0.051 0.000 
177 0.034 0.037 0.020 0.122 0.000 0.022 0.110 0.107 
178 0.044 0.000 0.022 0.093 0.000 0.024 0.059 0.000 
179 0.173 0.000 0.000 0.112 0.000 0.000 0.012 0.000 
180 0.000 0.000 0.024 0.081 0.000 0.020 0.066 0.125 
181 0.154 0.000 0.034 0.071 0.000 0.010 0.061 0.000 
182 0.027 0.063 0.020 0.076 0.000 0.017 0.046 0.000 
183 0.042 0.000 0.029 0.095 0.000 0.022 0.020 0.000 
184 0.000 0.022 0.020 0.081 0.000 0.000 0.000 0.083 
185 0.085 0.000 0.017 0.066 0.000 0.015 0.063 0.046 
186 0.078 0.007 0.022 0.054 0.000 0.032 0.061 0.000 
187 0.051 0.073 0.012 0.061 0.000 0.015 0.029 0.000 
188 0.000 0.000 0.027 0.066 0.000 0.002 0.042 0.083 
189 0.029 0.051 0.020 0.042 0.000 0.000 0.042 0.000 
190 0.068 0.042 0.020 0.090 0.000 0.007 0.039 0.000 
191 0.117 0.000 0.017 0.063 0.000 0.034 0.000 0.083 
192 0.000 0.000 0.024 0.056 0.000 0.005 0.054 0.000 
193 0.000 0.000 0.017 0.076 0.000 0.007 0.054 0.107 
194 0.000 0.056 0.017 0.059 0.000 0.037 0.037 0.085 
195 0.000 0.005 0.015 0.029 0.000 0.039 0.046 0.073 
196 0.017 0.090 0.017 0.007 0.000 0.000 0.051 0.032 
197 0.000 0.083 0.029 0.034 0.000 0.017 0.063 0.039 
198 0.029 0.000 0.020 0.012 0.000 0.020 0.039 0.000 
199 0.000 0.000 0.020 0.039 0.000 0.010 0.022 0.000 
200 0.049 0.000 0.017 0.046 0.000 0.027 0.022 0.000 
201 0.095 0.000 0.010 0.044 0.000 0.005 0.046 0.120 
202 0.132 0.073 0.012 0.049 0.000 0.005 0.061 0.049 
203 0.007 0.007 0.020 0.044 0.000 0.007 0.024 0.000 
204 0.022 0.000 0.024 0.071 0.000 0.012 0.024 0.000 
205 0.000 0.039 0.012 0.059 0.000 0.012 0.051 0.098 
206 0.000 0.000 0.017 0.024 0.000 0.000 0.051 0.000 
207 0.000 0.000 0.032 0.037 0.000 0.000 0.059 0.056 
208 0.000 0.093 0.017 0.027 0.000 0.037 0.042 0.049 
209 0.000 0.073 0.022 0.046 0.000 0.007 0.024 0.000 
210 0.027 0.000 0.024 0.066 0.000 0.002 0.051 0.002 
211 0.000 0.000 0.027 0.005 0.000 0.017 0.039 0.010 
212 0.017 0.000 0.020 0.044 0.000 0.020 0.015 0.071 
213 0.000 0.076 0.042 0.010 0.000 0.005 0.005 0.125 
214 0.156 0.000 0.000 0.010 0.000 0.020 0.044 0.061 
215 0.000 0.046 0.000 0.032 0.000 0.005 0.056 0.000 
216 0.161 0.083 0.020 0.010 0.000 0.015 0.022 0.127 

MEAN 0.161 0.083 0.020 0.032 0.122 0.015 0.056 0.127 
END TIME: 11:22:20 

FULLS PAN 97.30 449.00 11.23 97.20 0.00 22.55 0.00 0.00 
FULL VDC 9.746 8.906 4.504 9.575 0.000 9.180 0.000 0.000 
MID SPAN 52.00 249.00 5.57 54.20 0.00 11.57 0.00 0.00 
MID VDC 5.217 5.164 2.131 5.479 0.000 4.651 0.000 0.000 
ZERO GAS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
ZERO VDC 0.022 0.066 0.000 0.000 0.000 0.000 0.000 0.000 
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CEDAQ-ANALYZER RESPONSE TIME TEST (each interval=5 sec. ) 

END TIME: 01-05-2006 
START TIME:09:02:12 
FILE NAME:C:\DAQ\13RT2 .ID% 
TEST NAME:CJ4113!TPI-ARDMORE!THC!13RT2 

CHANNEL# NOX CO 02 S02 THC CO2 OFF OFF 

CH.UNITS PPM PPM 9­
0 PPM PPM 9­

0 OFF OFF 
a 0.049 0.049 0.027 0.083 0.000 0.000 0.337 0.007 

1 
2 

0.000 
0.000 

0.000 
0.039 

0.012 
0.024 

0.083,
" 0.068 ~ 

0.000 
0.000 

0.000 
0.000 

0.222 
0.166 

0.000 
0.000 

3 0.000 0.000 0.017 a . 059 _0. 027 0.000 0.149 0.000 
4 0.000 0.027 0.017 0.073' 0.000 0.002 0.107 0.083 
5 
6 

0.063 
0.061 

0.000 
0.051 

0.020 
0.017 

0.044J~ 0.000
'I0.0765~ 0.000 

0.027 
0.000 

0.076 
0.056 

0.000 
0.027 

7 0.100 0.076 0.066 0.093<l1~ 4.607 0.010 0.125 0.000 
8 
9 

0.012 
0.000 

0.054 
0.000 

1.655 
4.568 

0.0565 8.521 
0.083_8.586 

0.000 
0.002 

0.271 
0.356 

0.000 
0.000 

10 0.042 0.078 6.514 0.061 8.652 0.000 0.491 0.020 - 11 0.000 0.000 7.495 0.044 8.647 0.000 0.627 0.044 
12 0.000 0.024 7.927 0.056 8.662 0.007 0.718 0.046 
13 0.146 0.000 8.105 a . 042 :: 8.672 0.010 0.784 0.076 
14 0.029 0.000 8.174 0.071 ~ 8.591 0.000 0.808 0.000 
15 0.000 0.000 8.198 a . 068 J _8 . 523 0.029 0.879 0.000 
16 0.054 0.000 8.228 0.088~~ 8.699 0.000 0.920 0.000 
17 0.117 0.000 8.218 O. 049 .. II 8.723 0.012 0.928 0.049 
18 0.000 0.029 8.215 0.071) .... 8.718 0.017 0.964 0.090 
19 0.000 0.000 8.179 0.071Q~ 3.970 0.000 0.869 0.000 
20 0.000 0.000 6.946 a . 066 _0 .193 0.000 0.676 0.049 
21 0.000 0.000 4.141 0.051 0.054 0.007 0.549 0.000 
22 0.088 0.054 1.887 0.093 0.020 0.002 0.454 0.000 
23 0.142 0.000 0.774 0.122 0.007 0.000 0.344 0.000 
24 0.105 0.029 0.325 0.071 0.000 0.007 0.212 0.000 
25 0.000 0.000 0.159 0.103 0.000 0.007 0.200 0.093 
26 0.000 0.000 0.085 0.078 0.000 0.005 0.156 0.000 
27 0.000 0.000 0.068 0.107 0.000 0.015 0.098 0.000 
28 0.132 0.051 0.046 0.081 0.000 0.000 0.098 0.051 
29 0.012 0.000 0.044 0.110 0.076 0.000 0.073 0.020 
30 0.134 0.000 0.054 O. 071 ... 0.000 0.000 0.076 0.012 
31 0.027 0.000 0.027 0.044 -00.000 0.005 0.044 0.022 
32 0.000 0.000 0.027 0.081 ~O.OOO 0.000 0.012 0.083 
33 0.000 0.000 0.022 0.076~~0.012 0.000 0.046 0.000 
34 0.000 0.049 0.042 a . a6 3 ~ II O. 1 71 0.000 0.032 0.081 
35 0.000 0.002 0.085 0.059~Ko.938 0.012 0.032 0.000 
36 0.000 0.090 0.583 :>~0.061 -.8.687 0.000 0.222 0.005 
37 0.024 0.029 3.279 0.056 8.799 0.022 0.349 0.000 
38 0.129 0.007 5.730 0.068 8.501 0.000 0.466 0.000 
39 0.000 0.000 7.102 0.059 8.545 0.000 0.620 0.000 
40 0.005 0.000 7.734 0.034 8.582 0.005 0.671 0.103 
41 0.000 0.000 8.008 0.059 8.594 0.002 0.740 0.120 
42 0.010 0.000 8.127 0.083 ] 8.584 0.000 0.837 0.073 
43 0.022 0.000 8.169 0.059 ~8.618 0.010 0.828 0.000 
44 0.000 0.000 8.193 0.100 t8.613 0.007 0.867 0.000 

..... 45 0.115 0.078 8.191 0.100 ~8.608 0.000 0.918 0.000 
46 0.078 0.000 8.220 0.100:: ~8.621 0.000 0.903 0.000 
47 0.049 0.000 8.223 0.061 ~ 8.623 0.000 0.925 0.000 

48 
49 
50 

0.000 
0.142 
0.000 

0.044 
0.061 
0.000 

8.215 
8.223 
8.235 

0.076 ~ 8.625 
0.049 _8.516 
0.085 II 8.772 

f--. 

0.005 
0.007 
0.000 

0.955 
0.903 
0.967 

0.000 
0.000 
0.085 

~ -90­



51 0.024 0.032 8.235 0.095 9.065 0.000 0.986 0.000 
52 0.000 0.000 8.230 0.078 8.953 0.020 0.999 0.000 
53 0.000 0.000 8.203 0.083 7.400 0.010 0.972 0.029 
54 0.000 0.032 7.629 0.081 _0.251 0.005 0.845 0.000 
55 0.083 0.007 5.342 0.090 0.066 0.007 0.671 0.000 

56 0.137 0.078 2.751 0.093 0.029 0.000 0.510 0.000 
57 0.000 0.000 1. 221 0.076 0.017 0.005 0.381 0.000 
58 0.000 0.046 0.525 0.076 0.010 0.000 0.266 0.000 

59 0.000 0.029 0.259 0.073 0.010 0.000 0.200 0.007 

60 0.000 0.005 0.129 0.083 0.000 0.000 0.171 0.000 
61 0.017 0.000 0.095 0.085 0.073 0.002 0.146 0.000 
62 0.000 0.078 0.059 0.054 0.005 0.010 0.071 0.000 
63 0.127 0.000 0.051 0.063 0.000 0.000 0.061 0.051 
64 0.000 0.000 0.032 0.056 0.000 0.000 0.085 0.000 
65 0.000 0.000 0.032 0.071 0.000 0.000 0.042 0.000 
66 0.000 0.076 0.032 0.083 0.000 0.017 0.029 0.000 
67 0.142 0.000 0.005 0.093 0.000 0.000 0.061 0.000 
68 
69 

0.000 
0.090 

0.024 
0.000 

0.022 
0.022 

O. 073 -r0' 000 
0.081 10.000 

0.000 
0.015 

0.027 
0.017 

0.000 
0.000 

70 0.022 0.000 0.024 0.100 0.039 0.000 0.034 0.088 
71 0.000 0.000 0.022 0.098 ~ O. 081 0.007 0.034 0.000 
72 0.051 0.063 0.051 O. 095 ~ 0.122 0.000 0.020 0.000 
73 0.000 0.000 0.081 0.051~ 2.424 0.000 0.061 0.000 
74 0.000 0.000 1. 265 0.095" 8.008 0.002 0.212 0.107 
75 0.000 0.095 3.931 0.068 .---8.411 0.012 0.400 0.061 
76 
77 

0.000 
0.103 

0.000 
0.000 

6.001 
7.144 

0.068 'I 8.386 
0.078 k.. 8.459 

0.000 
0.000 

0.505 
0.581 

0.000 
0.000 

78 0.000 0.000 7.734 0.049 ~ 8.484 0.000 0.681 0.000 
79 0.000 0.000 7.988 0.088 8.506 0.000 0.757 0.000 
80 0.046 0.090 8.113 0.093 8.503 0.005 0.784 0.000 
81 0.007 0.000 8.145 0.066 8.528 0.000 0.884 0.000 
82 0.000 0.037 8.184 0.063 8.491 0.000 0.952 0.000 
83 0.081 0.000 8.196 0.056 8.525 0.020 0.989 0.000 
84 0.000 0.000 8.203 0.081 8.521 0.005 0.969 0.000 
85 0.059 0.000 8.206 0.088 8.523 0.000 0.972 0.000 
86 0.137 0.000 8.218 0.107 8.506 0.000 1.011 0.022 
87 0.122 0.000 8.210 0.049 8.528 0.000 0.940 0.000 
88 0.000 0.000 8.218 0.115 _8.601 0.000 0.938 0.000 
89 0.000 0.007 8.223 0.083 .... 8.530 0.000 0.989 0.000 
90 0.078 0.090 8.223 0.090 'h 8.533 0.000 0.986 0.000 
91 0.120 0.000 8.228 a . a83~ '" 8 . 3 2 3 0.017 0.986 0.076 
92 0.000 0.000 8.232 0.1053..... 8.655 0.000 0.977 0.000 
93 0.061 0.000 8.228 0.07d ~8.677 0.000 1.006 0.000 
94 
95 

0.000 
0.000 

0.000 
0.068 

8.210 
8.181 

a . 066! II 8. 547 
0 .....0.095 ~7.900 

0.002 
0.000 

0.986 
0.974 

0.000 
0.000 

96 0.024 0.000 7.375 a . 122 _0. 271 0.002 0.791 0.000 
97 0.142 0.000 4.807 0.122 0.063 0.015 0.662 0.000 
98 0.000 0.000 2.307 0.125 0.029 0.000 0.513 0.000 
99 0.000 0.000 0.994 0.107 0.024 0.002 0.356 0.000 

100 0.000 0.000 0.413 0.093 0.000 0.005 0.273 0.000 
101 0.000 0.037 0.190 0.076 0.000 0.007 0.269 0.000 
102 0.000 0.000 0.098 0.137 0.000 0.027 0.164 0.017 
103 0.000 0.000 0.078 0.103 0.000 0.000 0.098 0.000 
104 0.010 0.095 0.054 0.098 0.000 0.000 0.112 0.005 
105 0.049 0.000 0.042 0.088 0.000 0.017 0.100 0.000 

106 
107 
108 
109 
110 

0.005 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.037 
0.017 
0.024 
0.032 
0.010 

0.100 0.000 
0.085 0.000 
0.085 0.000 
0.085 0.000 
0.107 0.000 

0.000 
0.000 
0.010 
0.007 
0.000 

0.063 
0.024 
0.088 
0.066 
0.039 

0.000 
0.000 
0.083 
0.000 
0.000 
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111 0.132 0.076 0.017 0.090 0.000 0.005 0.032 0.042 
112 0.129 0.051 0.027 0.107 0.000 0.000 0.034 0.029 
113 0.022 0.061 0.010 0.088 0.000 0.007 0.049 0.000 
114 0.076 0.000 0.022 0.076 0.012 0.010 0.027 0.090 
115 0.037 0.000 0.022 0.066 0.083 0.002 0.002 0.110 
116 0.000 0.093 0.029 0.100 0.161 0.000 0.042 0.000 
117 0.000 0.000 0.027 0.061 0.205 0.000 0.054 0.000 
118 0.000 0.073 0.046 0.093 0.205 0.000 0.044 0.110 
119 0.024 0.046 0.042 0.098 0.520 0.020 0.039 0.085 
120 0.000 0.042 0.073 0.068 0.032 0.000 0.017 0.000 
MAX 0.024 0.073 0.073 0.098 0.520 0.020 0.054 0.110 

END TIME: 09:11:46 
FULLS PAN 97.300 449.000 11.230 97.200 85.200 22.550 0.000 0.000 
SPAN VDC 9.746 8.850 4.521 9.683 8.528 9.092 0.000 0.000 
MID SPAN 52.000 249.000 5.570 54.200 45.100 11.570 0.000 0.000 
MID VDC 5.063 5.212 2.107 5.327 4.504 4.578 0.000 0.000 
ZERO GAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.076 0.000 0.002 0.000 0.000 0.000 0.000 0.000 
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0.0 I 0.1 I 188750 I 183128 

0.1 I 0.2 I 188.699 I 182.900 

0.1 I 0.3 1114.301 110.420 

l::1 ::~lt~liili:il:I~!;;.;:jl~i"il~!·f~1111:;;lljljlj,11J'111I1'IIIII 
00 

0.0 

0.0 

0.4 

0.4 

0.4 

Date: January 4, 2006 CETCON. Inc. Operator: JRV 

Plant: TPI Petroleum, Inc. Job No.: CJ-4113 

Unit· CCR Vent Scrubber NOx/CO ANALYZER CALIBRATION DATA 

:\lli:,i;i~';j#H;#ilei%§f§R4I'1MH:::::qyW)ja~¥#/I NOx Serial Number: 65868-350 Zero Gas: 0.0 I 0.0 I SSG-1255Analyzer: I 
Span: 100 10 Mid Range Gas: 52.0 I 52.0 I CC-55299Make: TECO 
Units: ppm VDC High Range Gas: 97.3 I 97.3 I CC-103379Model: 42C 

Error 

Bias 

S 5% Span 

III 

!,n:::::lij~$;~'~:::\lgtQQ~o~¢~d¥tl 

Mid Range: 4D-6Cf'/o, High Range 8().10iJ% 

IBias Gas Used (Mid/High)? Mld~ 52.0 Ippm Calibration Error Response = c=51.7 ~ ppm 

0.585 

0513 

0.389 

Jjl'~f;rll:·;:1 

0.0 I 0.0 I SSG-1255Zero Gas: 0401404630 

iVMij~i:'ppmb::o/¥#.Hi~:@1¢y(trta~M#2h, 

00 I 00 I 51.6 I 51.8 I 0.2 

0.0 I 0.0 I 51.8 I 51.3 I -0.5 

0.0 I 0.0 I 51.3 I 50.3 I -1.0 

i,f!·.fllr.i.~'II~~III~~::I:I:i:I:·::::iii~iirlji;jl~j::!i!~I~j;II;~j::::I'II;~'iilltl:;I~li~~I~~it..~:t'mi{ 
0.0 

0.0 

0.0 

Serial Number: 
co 

C2 

Analyzer: 

C1 

't;~tl[_f~1! l ,·,,<"_·,,·,.":1 

249.0 49.8 I CC-180906 

449.0 I 89.8 I CC-103311 

Mid Range Gas: 

High Range Gas: VDC 

10500 

ppm 

Span: 

Units:48C 

TECO 
Model: 

Make: 
I 

(,D 

c.u Mid Range: 4D-6Cf'/o, High Range 8().100% 
I G~llijffiWo,;aWBrt~~t.>i)i;. Error 

S 2% Span 

:M:;h}:Z~rM1KW:[ Bias 95% Response Time .6~WK$¢~~ 
System Response S 5% Span Minutes:Seconds 1:30 

Calibration Error Response = I 256.1 Ippm 

256.5 256.5 

256.5 257.0 

257.0 257.5 

COl: Initial Zero Gas Response, ppm c",. Span Gas Value, ppm 
Co,: Final Zero Gas Response, ppm CAve" Average From Test, ppm 
Co Average Zero Gas Response, ppm 
Dri~ Corrected ConcentratlOn, ppm ~ Method 6C Equation: 6C-1 

QA/QC Check: / /' ~. 
Completeness___ Legibility _ ~ 

Checked by: 
ordinator (Signature/Date) 

~-I';;OO(p
 
Operator (Signature/Date)
 

2/1/2006 © 2002 CETCON, Inc. All Rights Reserved CALNOXCO.XLS
 

c",. Initial Span Gas Response, ppm 
C"", Final Span Gas Response, ppm 
Cm: Average Span Gas Response, ppm 

( C"", - Co ) • Cm," ( Cm- Co) 

Accuracy / Specifications 
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1 (' f 

Date: January 5, 2006 CETCON. Inc. Operator: JRV 

Plant: TPI Petroleum, Inc. Job No.: CJ-4113 

Unit: CCR Vent Scrubber NOx/CO ANALYZER CALIBRATION DATA 

@lviiU¢¥P'pM7m@/;;l:>f$p~I'(UJ.·.:CWJi#ttiidiM·' I NOx-I Zero Gas: Serial Number: 65868-350 0.0 0.0 I S8G-1255Analyzer: 
Span: 100 10 Mid Range Gas: 52.0 52.0 I CC-55299 

Model: 42C 
Make: TECO 

Hiqh Ranqe Gas: Units: ppm VDC 97.3 I 97.3 I CC-103379 

~s::JWt9tf:)Q~0~¢~(i*:1 

Mid Range:40-6if/o, Hlf:ih Range 80-100% 

WJ;/bt~rn:{ Error 

0.0 
'{;! ::(:z~tam: 

0.0 

IBias Gas Used (Mid/High)? I I Mid I I 52.0 Ippm Calibration Error Response = I 51.4 Ippm 

1:30 

6aWi~~~ijf:: 

MTd-Range: 4O:-67J%-;-Rlgh Range 80-100% 

Error 

0.0 I 0.0 I S8G-1255 

-18 

-1.7 

-1.0 

449.0 I 89.8 I CC-103311 

249.0 I 49.8 I CC-180906 

1~lr~J,i·I~!1 

Vajij~~¥p®m"~#f§p~~;~lffij~t#.ti 

!" 2% Span 

95% Response Time 

Minutes:Seconds 

Calibration Error Response = 257.1 Ippm 

49.7 

50.4 

49.6 

Bias 

!" 5% Span 

10 

49.7 

50.4 

50.4 

VDC 

249.0 !ppm 

0401404630 

0.1 

0.0 
0.0 

<i!tei~~!~.:·;•••; 
~Mi§'~i3:tI,r: 

0.0 0.1 258.5 I 256.5 I -0.4 -0.1 

0.0 0 1 I 2565 256.5 0.0 -0.1 

0.0 0.1 I 258.0 I 258.5 0.1 0.3 

,::.:.:.:lllf~~1ii! •••~t·lf~Ir:~f~~~:!;i~ill·;i~!~ll:~' •• j!111~.:lj:·· ••':••'i!il'I'lii!I•••••••1•• '1 ••• '•• :I.;~;~:I :':.·11: ;m:i1~~li •• i·.l.' 
04 

04 

0.4 

48C 

TECO 

C7 I 0.4 

C6 0.4 

Drift!" 3% Span, Bias S 5% Span 

~lijMfij'iia~IiU@,;:::;({ 

System Response 

I I 

••• i~,:::,.[lilf;··!! 
C5 04 

·~%li6@ij~,%:eabFf!~¥::::;:uin: 
Analvzer Response 

"" ,~[Illil:r.(fltt~':

C5 

l'i!r'·""·~ 

C6 

C7 
Drift !"j% Span, Bias!" _,. _,._.. 

I 
c.D 
OJ 
I 

Co,: Initial Zero Gas Response, ppm eml : Initial Span Gas Response, ppm emil" Span Gas Value, ppm
 
Co.: Final Zero Gas Response. ppm eml· Final Span Gas Response, ppm CAlle Average From Test, ppm
 
Co: Average Zero Gas Response. ppm Cm · Average Span Gas Response. ppm
 
Drift Corrected Concentration. ppm = (C"". - Co ) • Cm• + ( Cm - CO) Method 6C E/tlon.6C-1
 

QA/QC Check: / /
 
Completeness___ Legibility _ Accuracy ~. Specifications / Reasonableness


"= or
I"'" - . ~ ~gnature/Date) 

/ 

Checked by ~.-L' 1- .,JOO(P 
Operator (Signature/Date) 

211/2006 © 2002 CETCON, Inc. All Rights Reserved CALNOXCO.XLS 

mailto:lviiU��P'pM7m@/;;l:>f$p~I'(UJ.�.:CWJi#ttiidiM


r
 

T
 

~ 
:::> 
§ 
t;..,) 

:z: 
C 
I-t 
i-I 
<:c 
~ 
1=1 
1--4 

~ 
t;..,)1 
~ 

r
 

r
 

T
 

1
 

· . . 
················t·········-·-·---·+·-·-·-···········~··-··············t··············--·+············--·-·;---.---- -.-.t----­ --- .... -.-­ ·.·.·1-· ·­

~ ~ ~ : : : ~ 
i ~ : 

··-···-·········· .. -··--·-····-·····1·-····-········· ! ·············-···t·····-···········!·················l - l.-.- - !------- t.-.- . 
. .- .­

· ' · . ··· ···'·'1··· ···'!.. ·· ·t,·,·,·,· · .,i., ,., u·..!.. ·,···,···,··· ..t.. ·,·,·,···,··· .. l ! ,.,.,~ , , 
~ ~ , ­

u 
: I -

Lf) §·············-···1·····--·----·- .. ·~······--···--····t······ ...... ···-·t·-···-·-·-···· 
: 

.~ -. - -- -- t·-··············· t .. -- -. -. -. -. -. --- ~- -- -- -- -.-. -. -, -. t·--·-············ 

~ 

· . .""'''''''''' ; ,.,., -+ ,· .. ,., 1 ,., ,..1 """~"""" j _"•• ,.,.[ •.• ,. 

t····· ---- -- -.-.-

~ ••• ,., i, .,.,.,., .: : 
~ : : ~ 

..........--r---.- -. ·t-·-·- -.- -- ·1···· !-.. -- i"'" - -.-.--.-. ··--·---t---- -. --- -- - ~ ­ ('\""") 

. . ............-··-t··· ··-t-············r······ r··--····· -t.--- i··-----· ··i -..---.. ' -..•..-j ...........••..
 

- -.-...............j..- --··t·-···-·- ·.. ··~····----· ~ -·t·····-------·· .:..- ----- ._L . ········..--·t- ­
. . 

IS) 
N 

.... -97­

1 



u 
§ 

N................ ,.;, , . 

..............: ~ L .. 
: = : 

············+···········,·····+.... ·············1·-······-········t·.. ·· .. ·········· 
! ~ 

..............·t···· ~ , -- .. 1 --1 .. --'" ""'" ~. -- .. -- -­ 1... -­ - . 
~: ; 

u 

-.---.----.-.--~.~:. -.••--­ .••-.- .. - ~ -i­ ~ - : : -................ i················· i ···········-····-~············--···r·············--··r·······-·········~··-··············t······-·········· aJ 

---"""""'''' -6 ~ ..•.....•........ 

-­ ( .. ­ -­ ··· ..············t·..·· ····..·t · ·····1··· 

i ' . 

...................~ ,: ~ .. ,.' ? ;:; ,.' _+~.:• .................1. ,., ., 1:....•~ ••....• ,., ..•• ->:;••~ •••••••••••••• ,., 

j 1 . 

.............r····· "'1'.­ ·t· j _ , ! r , 
···....········r·..·.. ··...... ·t·--·····....···l"··......·.. ···r··········....·t·· .. ·····..·····r···.. ···· ..·.. ·i· ·············-1····· ....··....·(.. ··········· 

. . 

····.. ···--t·········t········+·······"!"·······+·······.. L 

-98­



\ . 

Superior Specialty Gas Services, Inc. 
P.O. Box 470466 
Tulsa, Ok 74147 

(918) 592-0081 
Fax: (918) 592-0095 

CERTIFICATE OF CONFORMA CE
 

Cetcon 
4953 S. 45th West Ave. 
Tulsa, OK 74170 

Purchase Order: 

Product: 

Cylinder SN#: 

Minimum Purity 

99.999%
 

9329 

Nitrogen, €~rity Grade 
SSG-1354,SS 1255 

Component 

Nitrogen 

Oxygen 

Moisture 

THC 

October 3 I, 2005 

2ER.O G/fS 

REPORTED IN MOLE % 

AnaJysis 

<2.0 ppm 

<2.0 ppm 

<0.5 ppm 

Analyst: Brian pet 

-99­



CU(OI'J I 

~ AIR LlQUIDEJ 

CERTIFICATE OF ANALYSIS
 
Interference-Free Multi-Component EPA Protocol Gases
 
Note: Analytical uncertainty ard NIST traceability are in compliance with EPA-600/R-97/121
 

Section No. 2.2, Procedure. G-1
 

Cylinder Number: CC55299 
Customer: CETCON Shipping Order Number 15331592 

TULSA, OK Transfer Number: 15331632 
P.O. Number: 9005 Lot Number: SFS77489 
Item Number: Valve: CGA660 

Cyl. Pressure:' 2000PSIG 
·Cylinder should not be used when 

Assay Date: 1-Mar-05 Expiration Date: 1-Mar-07 gas pressure is below 150 psig 

REQUESTED ASSAY 
Component Concentration Concentration 
Nitric Oxide 50-53.6 ppm 52.0 ± 0.8 ppm 
NOx 52.0 ppm 
Nitrogen Balance Balance 

Reference Standard Employed For Analysis: 
S~orGMIS 

"C",o:;.:n::::cen;,:;ctra:;cl",ioc..n__--,-_--,"'_-==_----,CC;;o"'m;:r;;;"";:;rne'i-n::...'-iB"a",la",OC"".:---,,;;C<;VII";,;Niiio.,,,-;;NTRM No. 
51.2 0.6 ppm Nilnc OXide Nitrogen CC69882 SFS60187 

Exp. Oate 
03/25/06 

Samet. No. 
NT 

Tvee 
GMIS 

Analysis Information: 

Comconent Nitric Oxide First Tna Analvsis 02122/05 Second nad Analvsis 0: 101105 
UnitsAnalvzer Information Trial 1 T,;a12 Tnal3 Trial 4 Tnal5 Tnal6 Units 

Manufaclurer: Beckman Zero ppm0 0 0 Zero 0 0 U ppm 
Model Number: 951A Reference 509 508 509 ppm Reference 514 515 515 ppm 

Candldate 517 517 517 ppmSerial Number: 00100508 Candidate 522 522 522 ppm 
MPR Last Calibrated: 02125/05 Result 52.00 52.11 52.00 ppm Result 52.00 51.90 51.90 ppm 
Analytical Principle.chemiJuminescenl Evaluation VALID VALID VALID Evah.JaUon VALID VALID VALID 

MEAN ANALYTIGAL RESULT: 52.04 oom MEAN ANALYTICAl RESULT: 51.93 pm 

Analyst Signature; Thuan Tran Approved by: Eric Barron 

Air Liquide America LP.
 
8832 Oice Road. Santa Fe Spring. CA 90670-2516
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InuanTra 

I A R UQUIDE I 
_______________1M 

..... CERTIFICATE OF ANALYSIS 
Interference-Free Multi-Component EPA Protocol Gases 
Note: Analytical uncertainty and NIST traceability are in compliance with EPA-600/R-97/121 

Section No. 2.2, Procedure. G-1 

Cylinder Number: CC103379 
Customer: CETCON Shipping Order Number 16404034 

TULSA, OK Transfer Number: 16404034 
P.O. Number: 9113 Lot Number: SFS86087 
Item Number: Valve: CGA 660 

Cyl. Pressure:' 2000PSIG 
'Cylinder should nol be used when 

Assay Date: 23-May-05 Expiration Date: 23-May-07 gas pressure is below 150 psig 

REQUESTEr) ASSAY 
Component Concentration Concentration 
Nitric Oxide 96-98 ppm 97.1 ± 2.2 ppm 
NOx 97.3 ppm 
Nitrogen Balance Balance 

Reference Standard Emploved For Analvsis: 
SRM orGMIS 

Concenlralion Comoonent Balance Cvl. No. NTRM No. Exo. Date Samole No. Tvoe 
100 ± 2 ppm N,~jc O~d. Nitrogen CC 155872 SFS52228 05/13105 MC GMIS 

Analyst Signalure: Approved by: Eric BalTOn 

~ 

Analysis Illformation: 

Component Nitric Oxide 
Anal zer Infool1ation' " 

Manufacturer: Beckman Zero 
Model Numbec 951A Reference 
Serial Number: 00100508 Candidate 
MPR Last Calibraled: 04/29/05 Resull 
Anaiytical Principle: Chemiluminescent Evaluation 

_. First Triad Ana~/sis .05/16/05 Second Triad A~sis 05/23/05 
Trial 1 frlal2 Trial 3 Unils I rial 4 Tric.i 5 Trial 6 Unlto 

0 0 0 Vdc Zero 0 0 0 Vdc 
1003 1004 1003 Vdc Reference 1006 1007 1005 Vdc 
975 975 974 Vdc Candidale 977 978 977 Vdc 

ppm97.21 97.11 97.11 Resull 97.12 97.12 97.21 ppm 
VALID VALID VALID Evaluallon VALID VALID VALID 
MEAN ANALYTICAL RESULT: 97.14 'oom MEAN ANALYTICAL RESULT: 97.15 om 

" ......t:- .....­W-t',.,;'::" .... C~;;·-r;. ~8"''';-' -- .=.o-~,; ; -_.- C,- .-~ •• - ........
AIR LlQ DE AMERICA P. 
I I" ,,",0 \S..".... l245-13B:J. I Ii\ (562l r,rn 11',1; 
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~ AIR L1QUIDE.J 

CERTIFICATE of ANALYSIS 
EPA Protocol Gases 

yl. Number: Gyl. Pressure:' 
.CC103311 2000 PSIG 
IAssay Date: Expiration Date: 
02/22/05 02/22/08 
Customer: P.O. Number: 
CETCON 9005 
TULSA, OK 
"Mixture IS valid onlv to 150 p~iq 

-PA Protocol 
Section No. 2.2, Procedure. G-t 

Analyst: 1:nc Clarron 
Approved by: Thuan Tran 

Carbon Monoxide 

GAS ANALYZER EMPLOYED 
Manufacturer: Varian(B) 
Model Number: 3400 
Serial Number: 2806 
IvIPR Last Calibrated: 02/22/05 
lAnai tical Princiole: FlO & TCD 

Lot Number: 
SFS77496 IName 
Document Number: Ic,arbon Monoxide 
15331661 Nitrogen 
Item Number: 
SO # 15331592 

S fANDARD 1:MPLUYED foUR ANALYSIS 
Concentration Component 

500 ± 4 ppm Carbon Monoxide 

ANAL YSIS SUMMARY 
0211 ,10' 02/1,10' 02/1 "05 carbon MonOxloe 

Triad t Triad 2 Triad 3 Units 
Zero 0 0 0 ppm 

Reference 505.5 504.0 502.0 ppm 
Candidate 451.4 450.4 451.1 ppm 

Result 4465 446.8 449.3 ppm 
Evaluation VALID VALID VALID 

MEAN ANALYTICAL RESULT: 447.5 oom 

Zero 
Reference 
Candidate 

Result 
Evaluation 

Balance
 
Nitrogen
 

Kl:uUI:SiED ASSAy 
Concentration Concentration 

4275-4725 ppm 449 ± 6 ppm 
Balance Balance 

SRM orGMIS 
Cyl. No. NTRfvl No. Exp. Date Sample No. Type 

CC 150327 SFS48669 04/02/05 LU GMIS 

02[LZ/U5 021221U5 0212210' <.;arbOn Monoxlde 
Triad 4 Triad 5 Triad 6 Units 
0 0 0 ppm 

505.6 505.6 5047 ppm 
454.8 454.9 455.6 ppm 
449.8 449.9 451.4 ppm 
VALID VALID VAUD 

MEAN ANALYTICAL RESULT: <150.3 oom 

Analyst: 

Eric Biltron 

Approved by: 

Air Llquide America L.P.
 
8632 Dice Road, Sanla Fe Spring, CA 90670-2516
 

Phone: (562) 945-1383 Fax: (562) 693-1156
 

-1f\ 



Date: January 4, 2006 CETCON. Inc. Operator: JRV 

Plant: TPI Petroleum, Inc. Job No.: CJ-4113 

Untt· CCR Vent Scrubber 02/C02 ANALYZER CALIBRATION DATA 

r O2 
:::v~mij;%:'i?tfW~~#$#M(l;:n;;:'Yll®~&:(1 

Analyzer: I Serial Number: X1440D17381ZeroGas: 000 I 0.0 I SSG-1255 

Make: Servomex Span: 12.5 5 IMid Ra nge Gas: 5.57 I 44.6 I CC-120705 

Model: 1440 Units: % VDC IHigh Range Gas: 11.23 I 89.8 I CC-98423 
Mid Range:40-6IY'/o; High Range 80-100% 

¢~IJf@~i1$ffoKr.$WW;Wlm1::N:':::~t'~i'#:):::@i ·'f;ffQnl%~.$;lij''b' ft:••:\WMfifI:J?"· J$rr9r;!%:$ij~1t ••••:•••:::ffjatj;;.:;: •••:.:·t.:Eri9.~;\W.$:p~hl Error 

Analyzer Response 0.07 0.6 5.42 -1.2 11.37 I 1.1 I S2%Span 

$V~fMj~a@tt~:$('W::::(· :tWt:Z~tqWK%lWU~i~4'$p~~:K.r.~::JMI;am:::f:iijt~Wo/4;$.:pjij Bias 95% Response Time 
System Response 0.12 0.4 5.42 0.0 S 5% Span Minutes:Seconds 

!Bias Gas Used (Mid/High)? ~ I Mid I 1- 5.~ 10/0 Calibration Error Response = I 5.42 ~% 

j~f;":flll;!ll;11~1':·'~jil>:i::~0.11i ~illli~I·>::~j!:II:::::i:~i,~I[:i~,;m·. ··:1:::tll~lill~~l':;.!li1rljll!i:li!I;lj~tllt·::·;·itIt"~i'!I':i 
C1 I 0.12 I 0.13 I 0.1 I 0.5 5.385.42 -03 -0.3 1.049 0.976 

C2 0.13 I 0.13 0.0 0.5 5.38 5.38 0.0 I -0.3 I 1.041 I 0.967 

C3 I 0.13 I 0.11 I -0.2 I 0.3 5.38 5.40 0.2 I -02 I 0.934 
Drift S 3% Span, Bias S 5% Span 

':::@),Y#.l~~l'$.N.N ::••@W91;$~}1f:i:M.!~#';iYilfui~tmJ:;.:1 I CO2
Analyzer: I Serial Number: X1440D173A IZera Gas: 0.00 0.0 I SSG-1255 

Make: Servomex Span: 25 10 IMid Range Gas: 11.57 I 46.3 I CC-98423 

Model: 1440 Units: % VDC IHigh Range Gas: 22.55 I 90.2 I CC-120705::> Mid Range: 40-61Y'/o, High Range 80-100% 

G~jI6fi:hi~o€WQli¥~:$r . '.; ::L

I 0.15 S 5% Span 

95% Response Time 

Minutes:Seconds 

Bias 

Error 

Analyzer Response S 2% Span 

~y$i;~m;ijj~gf¢~t\?;J};,:j@J:~ W$JM~~M 
System Response 0:40 

I HIGH I 22.55 1% Calibration Error Response = 23.01 1% 

C1 0.15 012 I -01 I 0.3 I 22.91 I 22.77 I -0.6 I -1.0 I 16.774 I 16.525 

C2 I 0.12 I 0.11 I 00 I 0.2 I 22.77 I 22.75 I -01 -1.0 16.965 16.779 

C3 I 0.11 I 0.12 00 I 0.3 22.75 I 2281 I 0.2 I -0.8 I 12.413 I 12.236 
Drift S 3% Span, Bias S 5% Span 

Co,: Initial Zero Gas Response. % Cm': Initial Span Gas Response, % c... Span Gas Value. %
 
C~: Final Zew Gas Response, % Cm,: Final Span Gas Response, % CAV~ Average From Test, %
 

C.: Average Zero Gas Response, % Cm: Average Span Gas Response. %
 

Onll Corrnc:e, Concentration, % = ( CN • - C. ) • em.' (Cm- Co ) Method 6C Equation: 6C-1
 

QA/QC Check: / 
Completeness _ Legibility / Accuracy / Specifications / 

Checked by: 
Operator (Signature/Date) 

2I1i2006 © 2002 CETCON, Inc. All Rights Reserved 
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Date: 

Plant: 

Unrt: 

January 5, 2006 

TPI Petroleum, Inc. 

CCR Vent Scrubber 

CErCON. Inc. 

02/C02 ANALYZER CALIBRATION DATA 

Operator: 

Job No.: 

JRV 

CJ-4113 

0,00 I 0,0 SSG-1255 

5.57 44.6 I CC-120705 

'·:::;::MV~J·\i~U/~;:"MntN,.qf,$iMm@l:·:::i;;Ml&lMw&·. 
Analyzer: 

Make: 

J 
1 

O2 

Servomex 
Serial Number: 
Span: 12,5 

X1440D173B IZera Gas: 
5 IMid Range Gas: 

Model: 1440 Units: % VDC. IHigh Range Gas: 11,23 I 89,8 CC-98423

I Mid Range: 40-60"/0, High Range 80-100% 

~ , g rSfi6f.%Sah! Error 
, . ,.~. ' 'N,~qqqqq';1qPqq S2% Span 
~.'"""'.' .·.·~.'x , .•...' q ,........ 95% Response Time:~~~~~ Bias 

S 5% Span Minutes:Seconds 

IBias Gas Used (Mid/High)? I [- Mid I 5.57 1% Calibration Error Response '" I 5.41 1% 

0.894 

0.907 

0,8920.959 

0.967 

0.967 

0.10 -0,2 0.5 5.42 

0.11 0,1 0.6 5.40 

0.13 0.2 0.7 5.40C7 I 0.11 

C6 I 0.10 

C5 I 0.12 

li~·jlil4.il1;:~!ill;J·:·"·i;;i1f. 

Drift S 3% Span, Bias S 5% Span 

-,' 

-I 

11.57 I 46.3 CC-98423 

22.55 I 90.2 I CC-120705 

Serial Number: X1440D173A Zero Gas: 

San: 25 '" 10 Mid Ran e Gas: 

Units: % = VDC High Range Gas: 

CO2 

1440Model: 

I 
Servomex 
IAnalyzer: 

Make: 

S2% Span 

Bias 95% Response Time 

System Response 

Mid Range: 40-60%, High Range 80-100% 

Error 

0.05 

0.10 S 5% Span Minutes:Seconds 

!Bias Gas Used (Mid/High)? HIGH I 22.55 1% Calibration Error Response = I 22.82 h 

i':j;··;l)illI1~:1~!I·;-;i;,jl~i!;!J:~;IT:[;F 
C5 I 0.10 

C6 I 0.12 

C7 I 0.12 

0.3 

0.3 

22.58 

22.41 

22.46 

22.41 

22.46 

22.47 
Drift S 3% Span, Bias S 5% Span 

C~: Initial Zero Gas Response, % Cm;: Initial Span Gas Response, % c...: Span Gas Value, %
 
c",: Anal Zero Gas Response, % Cm': Final Span Gas Response, % CIW~: Average From Test, %
 
Co: Avel<llle Zero Gas Response, % Cm: Average Span Gas Response, %
 
Dnft Corrected Concentration. % = ( C... - c" ) • Cm. + ( Cm - C.) Method 6C Equation. 6C-1
 

QA/QC Check: / ~ 
Completeness _ Legibility / Accuracy / Specifications / 

Checked by: 
Operator (Signature/Date) 

211/2006 © 2002 CETCON, Inc, All Rights Reserved 
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Superior Specialty Gas Services, Inc. 
1102 W. 36th Street N.
 

Tulsa, OK 74127
 
(918) 592-0081
 
(918) 592-0095
 

Certificate ofAnalysis 

Cetcon PURCHASE ORDER: 9242 
4953 S. 45th W. Ave. 

Tulsa, OK 74170 

ill NUMBER: 1956 

CGA TYPE: 590 

GRAVIMETRIC STANDARD REPORTED IN MOLE % 

CYLINDER #: CC120705 

COMPONENTS CONCENTRATION 

OXYGEN 5.0-6.0% 

CARBON DIOXIDE 21.0-24.0% 

NITROGEN Balance 

CYLINDER PRESSURE: 2000 psia 

CYLINDER VOLUME: 148.6 cf 

SHELF LIFE: 12 months 

PR DUCED: August 11,2005 

EXPIRES: August 11, 2006 

Gravimetric mixture manufactllred on scales calibrated to N.I.S.T. traceable weights. N.I.S.T. test #s 822/254143-94,523/240932. 

Analyst: 

• 11­



CETCON, Inc. 
Cylinder # CC-120705 

Range 5.0% 02 - 22.0% C02 GAS CYLINDER 
ORSAT ANALYSIS 

Analysis #
 
Deviation From Average %0:;; %
 

Deviation From Average %CO:;; %
 

ORSAT lD 

SERlAL#: 
ANALYST: 
SIGNATURE 

CERTIFlCAno 

I 2 3 4 5 6 

06 -1.2 0.6 06 -1.2 0.6 

02 0.2 -02 0.2 -02 -0.2 

Deviation For Oz and CO2 Must Be ~ 5%" 

DATE: Dec. 2,2005 
EXPIRATION June 2, 2006 
% 2: 5.57 
%C02 : 22.55 

CYLCERTXLS 
© 1996 CETCON, Inc All Rights Reserved 1212/2005 



Super·or Specialty Gas Services, Inc. 
P.O. Box 470466
 
Tulsa, Ok 74147
 

(918) 592-0081
 
Fax: (918) 592-0095
 

CERTIFICATE OF CONFORMANCE
 

Februaty 14, 2005 
Cetcon 
4953 S. 45 th West Ave. 
Tulsa, OK 74170 

Purchase Order: 9006 ill Number: 1956 

CGAType: 590 Cylinder SN#: CC98423 

REPORTED IN MOLE % 

Component Concentratiion 

Oxyg n 11.0-12.0% 
Carbon Dioxide 11.0-12.0% 
Nitrogen Balance 

Cylinder Prcssw'c: 2000 psia 

Cylinder Volume: 159.0 cf 

Shelf Life: 12 Months 

Produced: February 14, 2005 

Expires: February 14,2006 

Gravimetric mixture manufactured on scales calibrated to N.I.ST. traceable weights. N.1.. T. t t #'s 8221254143-94, 523/240932. 

Brian Ro 



CETCON, Inc. 
Cylinder # CC98423 
Range 11 %02/11 %C02 GAS CYLINDER 

ORSAT ANALYSIS 

Previous %02 11.23 

Previous %C02 11.57 

Analysis # 
Deviation From Average %02 

Deviation From Average %C02 

ORSAT 10 CETVI 
SERIAL # 006 
ANALYST 

SIGNATURE 

RECERTIFICATION 

New %02 11.50 % Difference 2.4
 

New%C02 11.50 % Difference -0.6
 

1 2 3 

0.0 0.0 0.0 

0.0 00 0.0 

Must Be ± 5% 

DATE: 11/29/2005 
EXPIRATION 5/29/2006 
Certified %ot l : 11.23 

Certified %Cot l : 11.57 

(1) If % Difference is ~ 50%, the previous a alue is used." 
(1) If % Difference is ;:: 5.0%, six runs mu e conducted and the new average is used." 

RECERTXLS© 1996 CETCON, Inc All Rights Reserved 12/5/2005 



Date: January 4, 2006 CETCON. Inc. Operator: JRV 

Plant: TPI Petroleum, Inc. Job No.: CJ-4113 

Unit· CCR Vent Scrubber S02+F62 ANALYZER CALIBRATION DATA 

0.0 I 0.0 I SSG-1255 

97.2 97.2 CC-61941 
54.2 I 54.2 I CC-70144 

v~t~~Ii.fu::tfWJ>.t:$PJlitmm::PWi@~JWrrl 

High Range Gas: 
Mid Range Gas: 

Zero Gas: 
10 

VDC 

8196-8 
100 
ppm 

Span: 
Serial Number: 

Units: 

502 

Bovar 
121M 

I 
I 

Analyzer: 

Make: 
Model: 

Mid Range: 40-60%, High Range 80-100% 

Error 

f···~:····i~ni'i@ll~::.nij:tilW.ffi~ilit:1 
1:30 1:05 

!Bias Gas Used (MidIHlg-h)?1 Calibration Error Response = I 55.2 ~ppm 

2.1 I -0.7 I 2.555 0.428 

-0.7 -1.4 2.107 0.000 

!!:I·~;~~lltt;I··;~'~I.,::" ;'" ;:m~!·:1:., ;t6~~f~~: 
-1.0 -2.8 1.446 0.414 

54.5 

53.8 

52.4 

54.5 

52.4 

53.4 

2.2 

2.7 

1.6 

Legibility / Accuracy / Specifications / Reasonableness / 

Checked by: 
Operator (Signature/Date) 

1/2006 © 2002 CETCON, Inc 1',11 Rights Reserved 

mailto:f���~:����i~ni'i@ll~::.nij:tilW.ffi~ilit:1
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I 25.7 

0.2 

0.2 

00 

C7 0.0 

C6 0.2 

Dritr ~ 3% Span, Bias :S 5% Span 

]:;:rifi~I*I'i 
C5 I 02 

Date: January 5, 2006 CETCON, Inc. Operator: JRV 

Plant: TPI Petroleum, Inc. Job No.. CJ-4113 

Unit CCR Vent Scrubber S02>F62 ANALYZER CALIBRATION DATA 

00 0.0 I SSG-1255 
54.2 I 54.2 I CC-70144 
97.2 I 97.2 I CC-61941 

@Y~Jlj§np:pful:::%(jt$pMU:1M¢~fi!l~t1it 

Hiqh Range Gas: 

Zero Gas: 
Mid Range Gas: 

VDC 
10 

8196-8Serial Number: 
Span: 100 
Units: ppm 

Bovar 
121MModel: 

Make: 

Mid Range: 40-60%, High Range 80-100% 

'r'J''',,,, .....,,,,,.,.,,, •.:.,.,,,.;T:::'t&iii )&re.~$$p.'mf:i0<t;Mt~L ;: ::fBi;W:9.~$'PJ.ii 
ISystem Response I 3.8 3.8 54.9 1.0 

IAnalyzer: I 502 

;~4f~> #:{eff9t;}lt;~fp~If::mM@t:W :E!~r~;~P.AA :}:«:~Jg1i::)n::Je:rt(m%~¢l.nl Error 
0.0	 0.0 53.9 -0.3 97.0 I -0.2 I ~ 2% Span 

Bias 95% Response Time 1'::::':uR#~J.ib:ml:~~""Wit~i'ii1\,lll1 
~ 5% Span Minutes:Seconds	 1:30 1:05 

IBias Gas Used (Mid/H~1 I Mid -~ I 54.2 Ippm Calibration Error Response = 

4.6 0.8 

00 I 0.0 

00 I -1.0 

'!:~'1·ii'l·ii·!!j:I;.i,¥1rl~'!!~J\I· 
3.8 

0.0 

1.0 

C7 

C6 

:~;:l[l,rall: 
C5 

J THe 
Serial Number:	 10730292 Zero Gas: Analyzer: I 
Span: 100	 10 Low Range Gas: 25.70 I 25.7 I CC-144285Make: J.UM 

Units: ppm	 VDC Mid Range Gas: 45.10 45.1 I CC-153091Model: VE-7 

High Range Gas: 8520 I 85.2 I CC-153438 

%N~mMt~pffi':::i1tM/~¥M~¥~6::I¢,Ylti'~;:j.) 
0.00 I 0.0 I SSG-1255 

~$.@:t19rfj§'ii4Mt~#Md1t@	 iigtUi'lWM&IMj: 
Analyzer Response 1.9	 S 5% Value 

95% Response Time MhlP;~jt~{}:'~:Et)~~ij~)j'l 
Minutes:Seconds 0:50 0:25 

Ippm Calibration Error Response = I 26.2 Ippm 

1~11:II!i":~;~\"!~I:'~:'~:;:f'i:~: 
25.0
 

239
 

22.6 

CD> Initial Zero Gas Response, ppm enu: IrHrial Span Gas Response, ppm C.... Span Gas Value, ppm 
Co,: Final Zero Gas Response, ppm Cm" Final Span Gas Response, ppm C_: Average From Test, ppm 
Co: Average Zero Gas Response. ppm Cm: Average Span Gas Response, ppm 
DMII Corrected Concentratinn, ppm = (CA•• -CO)·C... +(Cm-CD ) / Method 6C Equallon. 6C-1 

QA/QC Check: / 
Completeness _ Legibility /' Accuracy / Specifications _ Reasonableness ~ 

Checked by: 
Operator (SignaluroJDate) 

2/1/2006 © 2002 CETCON, Inc. All Rights Reserved 
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AI IQUID I 
~d-----(CE TtFICATE OF ANALYStS 

Interference-F ee Multi-Component EPA Protocol Gases 
Note: Analytical uncertainty and NIST traceability are in compliance with EPA-600/R-97/121 

Section No. 2.2, Procedure. G-1 

Cylinder Number: CC70144 

Customer: CETCON Shipping Order Number 16403834 

TULSA, OK Transfer Number: 16403834 

PO. Number: 9113 Lot Number: SFS86098 

Item Number: Valve: eGA 660 

Cyl. Pressure:' 2000PSIG 

'Cylinder should not be 'Jsed when 

Assay Date: 18·May-05 Expiration Date: 18-May-07 gas pressure i. be 150 PS11I 

REQUESTED ASSAY 

Component Concentration Concentration 

Sulfur Dioxide 51.3-56.7 ppm 54.2 ± 0.8 ;:JPnl 

Nitrogen Balance Balance 

Reference Standard Employed For Analysis: 
SRM olGMIS 

ConcenlralJon Comoonent Balance C I No. NTRM No. Exo Dete Samole No. Tvoe 
51.1 ± 06 ppm SIl'IUI [);and. NArogen CC71593 970803 11/17/06 OV GMIS 

Analysis Information: 

ComDonunt Sulfur Dioxide F~I Tnad An"IV'is 05/11/05 Second TriI!d AnalYsIS 05/18105 
Trial Tlla12 Tnal3 UnitsAnalyzer Informahon Tr,al4 Tnal5 Tnal6 Unlls 

Vdc·2 -2 ·2Zero ZaraMar&J,acturer Honbs -2 ·2 -2 Vdc 
469 470 469 vdcRefelence ReferenceModel Number: CMA·331A 477 ~78 477 Vdc 
498 49B 498 VdcCandidale CardidaleSenal Number 56674503 506 506 506 Vdc 

54.25 54.13 54. 5 pp I Res ,IIResuli 4.19 541>8 54.19 ppmMPR Lasl Cafillraled: 05l1Ml5 
VALID VALID VALIDEvaluallOn Evaluation VAllO VALID VALIDAnalylical PrinCIple: NDIR 
MEAN ANALYTICAL RESUL T: 54.21 oom MEAN I\NALYTlCAL RESULT· 5416 'oom 

~i-£~~ 
Analyst 5ign.,ulo: ~LI Tran Approved by: -,-{-_4L-,;{¢1'.4qL- Enci3alTon 

~ 

Region Olfice. 8832 Dic Road, Semi Fe Sp,ings, C 9 670-2516 AIR L10UIDE AMERICA, L.P. 
hone (562)9451383 0 F x: (562)6 3-1156 

-' ., Cl­



AI II UIO I 
~J-----tCERTIFICATE OF ANALYSIS 

Interference-Free Multi-Component EPA Protocol Gases 
Note: Analytical uncertainty and NIST traceability are in compliance with EPA-600/R-97/121 

Section No. 2.2, Procedure. 8-1 

Cylinder Number: CC61941 
Customer: CETCON Shipping Order Number 16403834 

TULSA, OK Transfer Number: 16403834 
PO Number: 9113 Lot Number: SFS86099 
Item Number: Valve: CGA 660 

Cyl. Pressure:' 2000PSIG 
'Cylinder should nal be used when 

Assay Date: 18-May-05 Expiration Date: 18·May-07 gas pressure Is below 150 pslg 

REQUESTED ASSAY 
Component Concentration Concentration 
Sulfur Dioxide 96-98 ppm 97.2 ± 1.4 ppm 
Nitrogen Balance Balance 

Reference Standard Employed For Analysis: 
SRMorGMIS 

Concentration Comoonenl 8alance CvL No NTRM No. Exo Dale SamPle No. Tvoe 
102.0 1.0 ppm ..:fur Dto>od. NLlrogen CC 69288 81694 07101106 98060102 NTRM 

Analysis Information: 

Componlnt Sullur Oio.ide Forst Triad Analysis 0511 /0 Second Trtad AnalYsIS 05116105 
I riel Trial 2 Trial 3 UnitsAnal zer Informalion Trial 4 TrialS Tnal6 Untls 

0 0 0 WcManufacturer: Horiba Zero Zero 0 0 0 Vdc 
Relerence 107 107 107 Wc RelenenceIModel Numb r: CMA-331A 106 106 106 Vdc 
Candidate 102 102 102 VdcSeria N ber: 56674503 Candidale 101 01 101 dc 

ppmResull 9723 9723 97.23MPR Lasl Calibreted 04/16105 Result 97.19 9 19 97.19 PlJm 
Evatuatlon VALID VALID VALIDAnalylical PrincLple: NDiR Evalualion VALID VALID VAUD 

MEAN ANALYTICAL RESULT' 97.23 'ppm MEAN ".NALYTICAL RESULT 9719 loom 

Approved by: Q,Lf---EriC Barron----'f~.!17F-fT"I'f7f-f4P'-~(l ~ If4C 

Region Ollice. 8832 Dice Road. Santa Fe Springs C 90670-2516AIR L10UIDE Ar-.iERICA, L.P. 
Phone (562) 945-1383. Fax (562) 693·1156 



~ AIR L1QUIDE ,j 

CERTIFICATE of ANALYSIS 
IGyl. Number: 
CC144285 
Assay Date: 
08/31104 
Customer: 
CETCON 
nJLSA. OK 

Cyl. Pressure:' 
2000PSIG 
Expiration Date: 
08131/07 
P.O. Number: 
8747 

EPA Protocol Gases 
Lot Numoer: 
SFS71712 Name 
Document Number: propane 
13256777 ~ir 
Item Number: 
SO# 13256783 

"EuUE::> leU 
Concentration 
25-27 ppm 

Balance 

A::>::>AY 
Concentration 

25.7 t 
Balance 

'MiXlune is vaM onlv to 150 05(0 
It: ...,. ro oeol 
ISection No. 2.2, Procedure. G·1 

[Analyst: enc "arran 
Aoproved bv: Jason Unoer 

Propane 

GAS ANALYZER EMPLOYED 
Manufacturer: Varian(A) 
Model Number: 3400 
Serial umber: 2805 
MPR Last Calibrated: 08131104 
Analytical Principle: FlO & TCD 

0.3 ppm 

STANDARD EMPL ANALYSIS :;)t'<M or \.:iMI::> 
Concentration Component Balance Cyl. No. NTRM No. Exp. Date Sample No. Type 

49.54 t 0.26 ppm Propane Air CAL-011859 1667b 09/19/06 83-09-H SRM 

ANAL YSIS SUMMARY
"­

U~rJ1/u4 U~rJ1IU4 U~/J11U4 ... ropane 
Triad 1 Triad 2 Triad 3 Unils 

Zero 0 0 0 Area 
Refer-ence 8522858 8512883 8520634 Area 
Candldale 4426076 4418348 4419902 Area 

Result 2573 25.71 2570 ppm 
Evaluation VALID VALID VALID 

MEAN ANAL I Al KI:SUll I:>. 10pm 

Analyst: Approved by: 

Eric earTlln 

Air Liquide America L.P.
 
8832 Dice Road. Santa Fe Spring, CA 9067(1..2516
 

Phone: (562) 945-1383 Fa,,, (562) 693-1156
 



~ AIR L1QUIDEJ 
CERTIFICATE of ANALYSIS 

EPA Protocol Gases 
fIl;yl. Number: Cyl. Pressure: 
CC153091 2000PSIG 
Assay Date: Expiration Date: 
08/31/04 08/31107 
Customer: P.O. Number: 
CETCON 8747 
TULSA, OK 

lot Number: 
SFS71713 
Document Number; 
13256777 
Ilem Number: 
SO# 13256783 

'CUMPONENT REQUESTED ASSAY 
Name Concentration Concentration 
Propane 45-475 ppm 451 ± 0.5 ppm 
Air Balance Balance 

"Mtx1ure 5 valid only to 150 pSI(L 
oPA Protocol 

Section No. 2.2, Procedure. G-1 Concenlra{ioll 

49.54 ± 0.26 

Analyot: Ene Barron 
Approved by: Jason Unger 

Propane 

GAS ANALYZER EMPLOYED 
lYIanulaclun=r: Varian(A) 
Model Number: 3400 
Serial Number: 2805 
MPR Last Calibrated: 08131104 
AnafylJcal Principle: FID & TCD 

S JANtJl\KtJ tMl-'lUYtLJ cUR ANALYSIS SRM orGMIS 
Componenl Balance Cyl. No. NTRM No. Exp. Date Sample No. Type 

ppm Propane Air CAL-011859 1667b 09/19106 83-09-H SRIVI 

ANALYSIS SUMMARY 
OSI311U4 

Triad 1 
Zero 0 

Reference 8522858 
Candidate 7767548 

Result 45.15 
EValuation VALID 

MEAN ANAL 

OSrJl/04 UUJ1!04 I-'ropane
 
Triad 2 Triad 3 Units
 
0 0 Area
 

8512883 8520634 Area 
7757703 77590S2 Area 

4515 45.11 ppm 
VALID VALID 

neAL RESUl 45.14 ppm 

Approved by: 

1~J/ ry~ 
Air liquide America l.P.
 

8832 Dice Road, Santa Fe Spring, CA 90670-2516
 
Phone: (562) 945-1383 Fax: (562) 6 3-1156
 

I 



~ AIR UQUIDEJ 

CERTIFICATE of ANALYSIS 
EPA Protocol Gases 

Cyl. Number: Cyl. Pressure:' Lol Number: ILUMt"'UNl:NI 0 AS::>Av 
CC153438 2000PSIG SFS71714 Name Concentration Concentration 
Assay Date: Expiration Dale: Document Number: Propane 80.75-8925 ppm 85.2 ± 1.2 ppm 
08/31/04 08131/07 13256777 Air Balance Balance 
Customer: P.O. Number: Item Number; 
CETCON 8747 SO# 13256783 

ULSA, OK 
"Mixture IS valid onlv to 150 oslo 
IEPA Protocol ~ •""U"t'\u £=MPLUYELJ 10 SRM orGMIS
 
Section No. 2.2, Procedure. G-1
 Concentration Component Balance Cyl. No. NTR." No. Exp. Date Sample No. Type 

99.5 ± 10 ppm Propane Nitrogen CC 55441 L99-013 03/15/06 GN GMIS 

IAnalyst: ~c tJarron 
Approved by; Jason Unoer 

Manufacturer Vanan(A) 
Model Number: 3400 
Serial Number 2805 
MPR Last Calibrated: 08/31104 
~yUcaJ Prindple: FID & TCD 

ANAL YSIS SUMMARY 

Propane 

GAS ANAL YZER EMPLOYED 

u~/~1Iu4 08131104 08131/04 Propane 
Triad 1 Tllad 2 Triad 3 Unils 

Zero 0 0 0 Area 
Reference 17284638 17253898 17272756 Area 
Candida e 4801955 14786469 14785523 Area 

Resull 85.21 85.27 85.17 ppm 
Evaluation VALID VALID VALID I 

Analyst: 

Air Liquide America L.P.
 
8832 Dice Road, Sanla F" Sprtng, CA 90670-2516
 

Ph"ne: (562) 945-1383 Fax: (562)693-1156
 



CETCON, Inc. 

EPA Reference Method 20
 
NOx Analyzer Interference Response Test
 

CETCON I
 

Test Gas Concentrations
 

co 500 ± 50 ppm 300 ± 20 ppm 10.0 ± 1.0 % 20.9 ± 1.0 % 

Date of Test 9-23-04 

Analyzer Model' 42C 

Analyzer T pe. Chemiluminscent 

Serial NlJmbe. 65868-350 

Span Value opm: 250 

Test Gas Concentration Cylinder Number Analyzer Response, ppm Interference, % of Span (1) 

CO 446.00 CC58893 00 00 

S02 23400 CC169434 0.6 0.2 

CO2 11.65% Ce96 04 0.0 0.0 

O2 20.93 Ambient 002 00 

Sum of Interference Responses: 0.2 II (2) 

Notes: (1) Interference, % of Span =. Analyzer Response. ppm x 100 +Span Value. ppm 

(2) Sum of Interference Responses muSI be S 2.0 % 

QA/QC Check:
 

Completeness~ ACCuracy~ Specifications~ Reasonableness ---- ­

_idA u4 'f1'f'PYChecked by. 
Operator (Si' nature/Dale) 

'fi2002 CETCON. Inc. All R,ghls Reserved NOXINT20.XLS 

~~~~~:J4t;t7j;uJ4 
oject Coordinator (SignatureJDa e) 

-124­
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CETCON, Inc. 

EPA Reference Method 20
 
CO Analyzer Interference Response Test
 

CETCON I
 

Test Gas Concentrations
 

NOx 200 ± 20 ppm 200 ± 20 ppm 10.0 ± 1.0 % 20.9 ± 1.0 % 

Date of Test: April 8, 2005 

Analyzer Model: 48C 

Analyzer Type: Infrared 

Serial Number: 401404630 

Span Value, ppm: 500 

Test Gas Concentration Cylinder Number Analyzer Response, ppm Interierence, % of Span (1) 

NOx 209.00 CC192210 0.00 0.0 

S02 22400 CC67518 0.00 0.0 

CO2 10.60% CC180136 0.00 0.0 

O2 20.90% Ambient 1.00 02 

Sum of Interierence Responses: 0.2 

o 
II (2) 

Notes: (1) Interierence, % of Span = Analyzer Response, ppm x 100 -;-Span Value, ppm 

(2) Sum of Interierence Responses must be 5 2.0 % 

QA/QC Check: 

Completeness~ Legibility~ Accuracy__c;./"· Specifications~ Reasonableness~ 

/Jdte~ f//fUJ5Checked by 
Operator (SignaturelDate) 

© 2002 CETCON, Inc All Righis eserved4/28/2005 
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CETCON, Inc. 

EPA Reference Method 20
 
O2 Analyzer Interference Response Test
 

CETCON I 

Test Gas Concentrations 

co 500 ± 50 ppm 200 ± 20 ppm CO2 10.0 ± 1.0 % NOx 200 ± 20 ppm 

Date of Test: 

Analyzer Model: 

Analyzer Type: 

Serial Number: 

Span Value, %: 

April 8, 2005 

1440 

Paramagnetic
 

X1440D173B
 

25 

Test Gas Concentration Cylinder Number Analyzer Response, % Interference, % of Span (1) 

CO 457.00 CC148526 0.04 0.2 

S02 224.00 CC67518 0.03 0.1 

CO2 10.02% See Note #3 0.13 0.5 

NOx 20900 CC192210 003 0.1 

Sum of Interference Responses: 

Notes: (1 ) Interference, % of Span = Analyzer Response, % x 100 -;-Span Value, % 

(2) Sum of Interference Responses must be S 2.0 % 

(3) Diluted 40% C02 with Nitrogen to 10.02% C02 

QA/QC Check:
 

CompleleneSS__--- Legibilily~ Accuracy_.__~Specificalions~ Reasonableness---===­

&~t1q1PJO)Checked by: 
o erator (Signature/Dale) 

© 2002 CETCON, Inc All Rights Reserved 

-126­

412812005 



CETCON, Inc. 

EPA Reference Method 20
 
CO2 Analyzer Interference Response Test
 

CETCON I
 

Test Gas Concentrations
 

co 500 ± 50 ppm 200 ± 20 ppm NOx 200 ± 20 ppm 20.9 ± 1.0 % 

Date of Test: April 8, 2005 

Analyzer Model: 1440 

Analyzer Type: Infared 

Serial Number: X1440D173A 

Span Value, %: 25 

Test Gas Concentration Cylinder Number Analyzer Response, % Interference, % of Span (1) 

CO 457.00 CC148526 0.07 0.3 

SOz 224.00 CC67518 0.07 0.3 

NOx 209.00 CC192210 0.07 0.3 

O2 20.90% Ambient 0.11 0.4 

Sum of Interference Responses: 1.3 II (2) 

Notes: (1) Interference, % of Span =Analyzer Response, % x 100 -;-Span Value, % 

(2) Sum of Interference Responses must be ~ 2.0 % 

QA/QC Check: 

Completeness ---- Legibility-----.::::- Accuracy__._.------- Specifica Iions__'--- Reasonableness 

Checked by L2ie~ 7124J7INS­
Operator (Signature/Date) 

© 2002 CETCON, Inc. All Rights Reserved 4/Z8/2-&>05 C021NT20XLS 

f' oject Coordinator (Signature/Date) 
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CETCON, Inc. 

EPA Reference Method 20
 

502 Analyzer Interference Response Test
 

CETCON I 

Test Gas Concentrations 

20.9 ± 1.0 %10.0 ± 1.0 % co 500 ± 50 ppm NOx 200 ± 20 ppm 

Date of Test: April 8, 2005 

Analyzer Model: 721-M 

Analyzer Type: Photometric 

Serial Number: 94-721 M-8196-8 

Span Value, ppm: 300 

Test Gas Concentration Cylinder Number Analyzer Response, ppm Interference, % of Span (1) 

CO 457.00 CC148526 0.0 00 

NOx 209.00 CC192210 0.0 0.0 

CO2 10.60% See Note #3 0.0 0.0 

O2 20.90% Ambient 0.02 0.0 

Sum of Interference Responses: 0.0 1I 12l 

Notes (1) Interference, % of Span = Analyzer Response, ppm x 100 -;- Span Value, ppm 

(2) Sum of Interference Responses must be s 2.0 % 

QAJQC Check: 

.----­
Completeness~ Legibility_______ Accuracy~ Specifications__~· Reasonableness__ 

P jecl Coordinator (SignmureIDale) 
Checked by: 

Operator (Signature/Dale) 
@ 2002 CETCON, Inc. All Rights Reserved 1/2.7/Z<:oS S021NT20XLS 

-128­
7/27/2005 



CETCON, lllc. 

Reference Method 7E or 20 NO" Analyzer
 

NOz to NO Converter Efficiency Test
 

Analyzer Model: 

Serial Number: 
Operator: 
Date: 

TECO 

65868-350 
JRV 

1/4/2006 

42C 

ANALYZER CONVERSION EFFICIENCY DATA 

Test Length: 30 Minutes Analyzer Span: 100 ppm---- ­

Comments: 
Tedlar Bag Mixed 

"'1: 1 With Air And 

INox Calibration Gas 

Cylinder 

ID# 

Cal Gas 

Value 

Initial Value 

Analyzer Response 

NOx,ppm 

Final Value 

Analyzer Response 

x, ppm 

Decrease In 

Response (I) 

% 

Zero gas lAir Ambient Air 0.00 
28.8 29.1 -1.0 

Mid range INOx CC-55299 52.00 

OTES: 1. Final Value Cannot Decrease By More Than 2.0% or The Initial Peak Value. 

2. Concentration Of xygen In edlar Bag = 9.32 % 

Accuracy~ 

Pro' ct Coordinator (Signature/Dale)

.2./3/2c:fl;l '" CONVEFF.XLS 

QA/QC Check: 

Completeness~ Legibility~ 

Checked by: 
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CETCON, Inc. 

DRY GAS METER CALIBRATION
 

METERING SYSTEM CAL/BRATlON • CFR40, Part 60, Appendix A, Reference Method 5
 

CRITICAL ORIFICE METHOD 

Control Module: 

DGM Serial Number: 

Calibration Date: 

Calibrator:
 
Vac. Leak Check, in. Hg:
 
Press. Leak Check, in. H20:
 

CF : 

ll.H@: 

Orifice Serial Number 13998-12 13998-16 13998-19 13998-24 13998-31 14038-1 

Orifice Coefficient, K' 03187 0.4365 0.5066 0.6507 0.8347 0.9970 

Run Time, R (min) 12.020 8.730 7.420 5.930 5.000 5.000 

Barometric Pressure, P B (in.Hg) 29.27 29.27 29.28 29.28 29.03 2902 

Ambient Temp, T A (OF) 85 85 84 84 60 60 

Pump Vacuum (in. Hg) 230 219 21.3 20.0 18.2 170 

Orifice Pressure Drop, l\.H (in. H2O) 

Start 0.51 0.92 120 1.91 2.90 4.00 

Finish 0.51 0.92 120 191 2.90 4.00 

Average f 051 0.92 120 1.91 2.90 4.00 

Inlet Temp DGM, Ti (oF): I I 

Start 85 85 85 84 72 69 

Finish 85 85 85 85 73 72 

Average 85 85 85 85 73 71 

Outlet Temp DGM, To (oF): 

Start 81 81 81 80 63 61 
Finish 81 81 81 81 64 63 

Average I 81 81 81 81 64 62 

Average Temp DGM, Tm (F) : 83 83 83 83 68 66 

DGM Volume, Vm (rei: 
Finish 739.000 732.800 726.600 715000 394.334 386.338 

Start 734.000 727.800 721.600 710.000 389.000 380.000 

Difference 5.000 5.000 5.000 5.000 5.334 6.338 

Vr"'trl, ft3 (1) 4.803 4.778 4719 4.844 5.313 6.344 

Flow Rate, Q, scfm 0.400 0.547 0.636 0.817 1063 1.269 

V mdrl , ft3 (2) 4.760 4.765 4.770 4.783 5.211 6.228 

C F (3) 1009 1.003 0.989 1.013 1.020 1019 

C F Dev (4) 0.000 -0.006 -0019 0.004 0.011 0.010 

llH@ (5) 1.713 1.651 1.598 1.548 1.422 1.388 

llH@ De'! (6) 0.160 0.098 0.044 -0.005 -0.131 -0166 

NOTE: 

1. VCrs1d = K' x R X Ps -;- {(TA+460)os) 

2. Vmsto = 17.64 x V m x (Ps + DH/136) -;- (Tm + 460) 

3. CF = V ersto -;- Vms,o 

4. CF Dev = Cdi) - Cdaverage) ; {Allowable Deviation = ± 0.02 } 
2 25 llH@ = 0.0319 x llH x (Tm + 460) x R2 

~ (Ps X CF X '1m )
 

6 llH Dev = llH(i) - llH@(average) ; (Allowable Deviation = ± 020 )
 

comPleteness~ Legibility+ 
Checked by: 

11/23/2005 

CM#1 

684551 

11/23/2005 

BCJ 

26 
7.3 

1.009 

1.553 

Previous Calibration Values: 

CF: 1.008 

ll.H@: 1.558 

Deviation From Pre-Test Cal: 

0.06 % 

-0.29 % 

CM1CAL XLS 
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CETCON, INC. 
CM#1 ORIFICE CURVE - November 23rd, 2005 
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Series 
160 Stainless Steel Pilot Tubes Cp ~ 0,190 

ASME Design Meets AMCA and ASHRAE Codes. 

Standard Model 160 Pitot Tube 

160 SERIESIdeal for use with our precision manometers and air velocity gages,
 
Dwyer Pitot Thbes are constructed from corrosion resistant stain­

less steel for a lifetime of service. ASME design meets AMCA and
 
ASHRAE specifications for maximum accuracy over a \\ride variety
 
of flow conditions. No correction factors required as ASHRAE tip
 
design yields a calibration factor of 1. ASH RAE design needs no
 
calibration I Permanent, stamped insertion depth graduation on
 
sides of 160 series facilitate accurate positioning. Static pressure
 
port is parallel to sensing tube allo\\ring quick, easy alignment of
 
tube \\rith air flow. Low sensitivity to misalignment gives accurate
 _........
reading even when tube is misaligned up to 15 degrees. Various ..........
standard sizes are available for use in ducts as small as 4" dia. or as
 
large as 36 ft. clia. A universal model fits user supplied ¥," schedule
 
40 (standard) pipe in any length. Several convenient mounting op­

tions are available for permanent installations.
 

• No calibration needed. 
• Precisely located, burr-free static pressure holes. 
• Hemispherical tip design,	 best for accuracy ifimperiectly aligned
 

and nearly impossible to damage.
 
• Long lasting 304 stainless steel construction. 
• Silver soldered connections for leak-proof operation. 
• ASME design meets AMCA and ASHRAE specifications. 
• Coefficient of "1." 
• 0/16" models rated to 1500°F, Va" models to 800°F. 
•	 Extended static cOMection helps guide tip within recommended
 

15° of air flow direction.
 MODEL 160-U 
• Inch graduations on sides of 160 series to quicldy determine exact
 

insertion depth.
 
•	 Dwyer Air Velocity Calculator, direct reading flow charts and ill­


structions included.
 
•	 Use Ya" models in ducts as small as 4",0/16" models in ducts 10" or
 

larger.
 
• Optional mounting gland or split flange make
 

permanent installation fast and simple.
 
"'OXl_.'" 

IW)OII!L c·vr 

ACCESSORIES 
No. A-l58 Split Flange Mounting can be added to
 
any Dwyer No. 160 Standard Pitot Tube. Cadmium
 
plated steel. Gasket is pattern for mounting holes.
 A-158 Split Flange Mounling	 166/167 SERIES 
Secure flange loosely to tUbe. adjust tube depth and 

- tighten screws. Gasket of 1/16" Neoprene fits lightly MODEL NUMBERS & SIZES 
around tube and against duct for leak-proof seal.
 
Nuts. washers included.
 
No. A-159 Mounting Gland - Versatile adapter slips
 
on any Series 160, 5/16" standard pitot lube made
 

- after Dec. 1990. Two-part stainless steel fitting slides 
over tube and provides permanent, secure mount­
ing. Where duct interior is accessible, use the wash­
ers and jam nut supplied. For blind applications or 

_ in thicker materials, install in a standard 1/2" pipe 
flange. Once tube is adjusted to proper depth and 
angle, tighten smaller hex bushing to lock position. 
Graphite bushing inside assures leak-proof seal 
even at higher temperatures. Teflon bushing also 

- available. NOTE: For full insertion with this fitting, 
order next longer pilot tube. 
No. A-397 Step Drill. For fast, convenient installa­
tion of pitot lubes in sheet metal ducts. No center 

MODEL 
NUMBER 

INSERTION DIAMETER 
LENGTH 

MODEL 
NUMBER 

INSERTlON 
LENGTH 

DIAMETER 

STANDARD 5/16" MODELS LONGER MODELS WITH STIFFENER 

160-8 8" 5/16" 160-96 96"(8 ttl 3/4" 

160-12 12" 5/16" 160-120 120"(lOtt) 3/4" 

160-18 18" 5/16" 160-168 168"(14tt) 1" 

160-24 24" 5/16" 160-216 216"(18tt) 1" 

160-36 36" 5/16" POCKET SIZE 1/8" MODELS 

160-48 48" 5/16" 166-6 6" 1/8" 

160-60 60" 5/16" 166-12 

167-6 

167-12 

12" 

6" 

12" 

1/8" 

1/8" 

1/8" 
UNIVERSAL MODEL FOR 314" PIPE 

160-U DETERMINED 
BY PIPE' 3/4" PIPE 

•Universal model for permanent installation and connection to metal tubing. Create punch needed; automatic de-burring_ Drills six sizes . "0' 3/4"· 1/2" reducrngany length pitol lube With your own 3/4 sch. 4 pipe.
- from 3/16" - 1/2" in 1/16" increments. -132- -I, )" .... .,..c fit" .,:.t!' .r.lr: .... 

160 SERIES LONGER MODELS WITH STIFFENER 

A-159 Duel Mounting Gland 

A-159 Flange Mounting Gland 



CETCON, Inc. 

NOZZLE CAI.IBRATION 

NOZZLE SET NO. QUARTZ (Tapered) 

DATE: April 1, 2005 CALIBRATOR: DWP/JPF/JJAlBCJ/JRH 

Q1 Q3 Q5 Q7 Q9 011 Q13 015 

READING 0.193 0.239 0311 0.379 0.428 0.498 0.629 0.749 

READING 2 0.193 0.239 0.311 0.379 0.428 0.499 0.628 0.748 

READING 3 0193 0.239 0.311 0.378 0.427 0.498 0.628 0.749 

READING 4 0.194 0.239 0.312 0.378 0.428 0.497 0.629 0.749 

READING 5 0.194 0239 0.312 0.378 0.427 0.498 0.628 0.749 

READING 6 0.194 0.238 0.312 0.379 0.426 0.498 0.629 0.749 

READING 7 0.194 0.238 0312 0.378 0.427 0.498 0.629 0.749 

READING 8 0.193 0.237 0.312 0.378 0.428 0.498 0.629 0.749 

READING 9 0.195 0.239 0.313 0.379 0.428 0.498 0.627 0749 

READING 10 0.193 0.239 0.313 0.379 0.428 0.498 0.629 0749 

AVERAGE 0.194 0.239 0.312 0.379 0.428 0.498 0.629 0.749 

MAX DEVIATION I' ) 0.002 0.002 0.002 0.001 0.002 0.002 0.002 0.00· 

Q2 Q4 Q6 Q8 Q10 Q12 014 

READING 0.192 0.240 0.316 0.378 0.424 0.495 0.630 

READING 2 0.193 0.240 0.314 0.379 0.425 0.497 0.630 

READING 3 0.193 0.239 0.316 0.378 '0.426 0.496 0.629 

READING 4 0.193 0.239 0.314 0.379 0.426 0.497 0.629 

READING 5 0.194 0.239 0.314 0.379 0.426 0.496 0.629 

READING 6 0.194 0.239 0.314 0.380 0.424 0.497 0.628 

READING 7 0.194 0.238 0.313 0.379 0.425 0.496 0.630 

READING 8 0.193 0239 0.314 0.377 0.425 0.497 0628 

READING 9 0.194 0.238 0315 0.379 0.425 0.497 0.629 

READING 10 0193 0.239 0.314 0.379 0.424 0.497 0.630 

AVERAGE 0.193 0.239 0.314 0.379 0.425 0.497 0.629 

MAX DEVIATION (1) 0.002 0.002 0.003 0.003 0.002 0.002 0.002 

(') The Difference Between The Largest And Smallest Measurement Must Be 5 0.003 in. 

QAIQC Check 

Completeness v-" Legibility'---/ Accuracy ----- Specifications .-/ Reasonableness -----­

Checked by: 

41112005 
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8 oject Coordinator ( 

ICE BATH 

AMBIENT AIR 

BOILING WATER 

OVEN 

OVEN 

OVEN 

OVEN 

10:00 

10:30 

10:45 

11:15 

11:45 

13:30 

14:11 

34 

74 

213 

123 

267 

302 

280 

208 

126 

269 

304 

282 

o 
o 
-5 

3 

2 

2 

2 

Average I 0.6 

Required Accuracy (1): -2.0 S Difference tF) S 2.0 

Required Accuracy (2): -5.4 S Difference ('F) S 5.4 

Compieleness~ Legibility--L Accuracy~ Specirications~ Reasonableness ~ 

Checked by id~~~~!£IlF ignaturelDate) 
© 2002 CETCON. Inc. All Rights Reserved lO/ Jj')\.;JO ";., CMHEMP.XLS9/28/2005 

CETCON, Inc. 

INSTRUMENT CALIBRATION DATA 

Digital Temperature Indicator (DTI) No -=C:..:.M::...::..#1.:..- _ 
SGI AP5500E 

Calibration Date: September 27. 2005 

Calibrator: -=S:..:D:....:W-'---­

Adjustment Required? 

_ 

(1) 

(1) 

(1) 

(2) 

(2) 

(2) 

(2) 
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--------

Completeness__rI'_ 

'~'M', / j)~;;'~#5 
Specifications--L Reasonableness~ 

Checked by: 

9f28f2005 

Operator (SignaturefDate) 
© 2002 CETCON, Inc. All Rights Reserved 

ec~clordinator (SignaturefDate 

)O/03/2Co1:.5 CM1SIM.XLS 

CETCON, Inc. 

INSTRUMENT CALIBRATION DATA 

Digital Temperature Indicator (DTI) No:CET 1 SGI Control Module 
CM-1 

AP 5500E 

Calibration Date: September 27,2005 
Calibrator: SOW 

Temperature Simulator: Transmation 
Model No .. ""'1706C:2~'--'---------

Serial No.: B11605JK 
Thermocouple Type:-K--------­

0 0a 13:10 

NIST 78 13:10 78 0 0.0 

100 13:11 101 1 1.0 

200 13:11 200 0 0.0 

300 13:11 300 0 0.0 

400 13:11 399 -1 -0.3 

500 13:12 498 -2 -0.4 

600 13:12 597 -3 -05 

700 13:12 698 -2 -0.3 

800 13:12 797 -3 -0.4 

900 13:12 898 -2 -0.2 

1000 13:12 998 -2 -0.2 

1100 13:12 1098 -2 -02 

1200 13:13 1199 -1 -0.1 

1300 13:13 1299 -1 -0.1 

1400 13:13 1399 -1 -0.1 

1500 1313 1500 0 0.0 

-01 

1700 13:13 1700 0 

1600 13:13 1599 -1 

00 

1800 13:14 1801 1 0.1 

1900 13:14 1902 2 01 

2000 13:14 2002 2 0.1 

2100 13:14 2105 5 0.2 

Average: -0.4 -0.1 

Required Accuracy: -1.5 ~ Error, % ~ 1.5 

Adjustment Required? 
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CETCON, Inc. 

CETCON ELECTRONIC BALANCE 

INSTRUMENT CALIBRATION VERIFICATION 

Model: OHAUS Navigator - 2100 

Serial Number: CET-1 

Calibration Verification Date: September 27,2005 

100.0 1300 99.9 01 

200.0 1310 200.0 0.0 

1315 299.9 -0.1300.0 

500.0 1320 4999 -0.1 

800.0 1330 799.7 -0.3 

1000.0 1340 9998 -0.2 

20000 1350 19996 -04 

Average Difference -0.14 
Must be :s 0.5g 

SS Weiqht, q Serial Number 

100.0 52387 

200.0 70041 

500.0 70667 

1000.0 4280402 

20000 4280403 

Trailer Reference Weight, No. 001 699.9 g 

QAlQC Check: /
 

Completeness Legibility-L ACCUraCy~ specifications__~ Reasonableness /
 

W/V;UIb~rChecked by: 
Operator (Signature/Dale) Pr eel Coordinalor (Signature/Date) 

©2003 CETCON, Inc All Rights Reserved iGi~/lUO::> CETCON1CALxls 
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---------

-----

CETCON, Inc. 

Barometer Calibration 

Date: 27-Sep-05 
Barometer 10: CETCON I-=-.:....-_-----­

Calibrator: SOW 

Absolute Pressure at Tulsa International Airport National Weather Service: 29.396 
(Station Pressure) 918-838-7838 

@Elevation,ft: __----=.6...:-76_=__ 

@Temperature,OF: 7:-0=__ 

National Weather Service barometer corrected to 
elevation of CETCON's TUlsa, Oklahoma Office: __--=2:...:9:....:...3=__4..:... 

CETCON Barometer Reading: __=.29=...:.-=-39_=__ 

@Elevation. ft: 7...:..-30~ 

@Temperature,OF: -----=-7_=__O 

Variation: 0.05 
---~-

Barometer Adjustment Required? YES NO _-----.:X__=_____ 

Speeifieations------.L" Reasonableness~Completeness~ Legibility__/ 

ilk~ ib7P;osChecked by . i
Operator (Slgnature/Date) 

© 2002 CETCON, Inc All Rights Reserved 9/28/2005 

r Jeet Coordinator (Signature/Date)

'°/ 3/ 2(;0'> BAR04XLS 
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Lab An I sis
 



....
 

CETCON, Inc. 
PARTICULATE ANALYSIS SUMMARY 

JOB NO 
JOB NAME: 
LOCATION 

CJ-4113 
TPI 
Ardmore, Oklahoma 

DATE ANALYSIS 1/31/2006 
UNIT TESTED CCR Vent 
LAB ANALYST. CAF

--=..:.--"-----­

TEST 10 C4 C5 C6 
FILTER NUMBER A-783 A-784 A-783 

ACETONE BLANK VOLUME (ml) 150 150 150 
FINAL ACETONE BLANK WEIGHT (mo) 2238.1 2238.1 22381 
INITIAL ACETONE BLANK WEIGHT (mq) 2237.9 2237.9 2237.9 
ACETONE BLANK RESIDUE (mo) 02 0.2 0.2 
01 WATER BLANK VOLUME (ml) 400 400 400 
FINAL 01 WATER BLANK WEIGHT (mo) 2237.1 22371 2237.1 
INITIAL 01 WATER BLANK WEIGHT (mo) 2235.7 2235.7 2235.7 
01 WATER RESIDUE (ma) 1.4 1.4 1.4 

FINAL FILTER WEIGHT (ma) 706.5 699.9 697.1 
INITIAL FILTER WEIGHT (ma) 708.4 700.5 697.5 
PARTICULATE ON FILTER (ma) (6) 0.0 0.0 0.0 
FRONT WASH VOLUME (mil 150 150 150 
FINAL FRONT WASH WEIGHT (mo) 2215.3 2211.4 2210.5 
INITIAL FRONT WASH WEIGHT (mo) 2212.6 22092 2208.4 
PARTICULATE IN FRONT WASH (mo) (1 ) 2.5 20 1.9 
FRONT HALF PARTICULATE (mo) 2.5 20 1.9 

BACK WASH VOLUME USED (mil 400 400 400 
FINAL BACK WASH WEIGHT (mo) 2246.5 2239.4 2254.1 
INITIAL BACK WASH WEIGHT (mo) 22332 2231.8 22510 
BACK HALF PARTICULATE (mq) ( 2 ) 11.9 6.2 1.7 

ITOTAL PARTICULATE (mg) 14.41 821 

RUN NO. C4 C5 C6 AVG 
VMS1d (dscf) 34.111 35.451 31.987 33850 
Stack Flow (dscfm) 89 90 81 87 

Front Half PM (mo); (from abovel 2.5 2.0 19 2.1 
0.14016 0.12 0.13Front Half PM (Ib/dscf) (4 ) X 10-6 

0.00 0.00 0.00 0.00Front Half PM (Ib/hr) (5) 

Back Half PM (mo); (from above) 11.9 6.2 1.7 6.6 
0.77 0.120.39 0.42Back Half PM (Ib/dscf) (4 ) X 10-6 
0.00 0.00 0.00 0.00Back Half PM (Ib/hr) (5) 

Total PM (ma); (from abovel 14.4 B.2 3.6 8.7 

Total PM (Ib/dscf) (4 ) x 10-6 0.93 0.51 0.25 0.56 

Total PM (Ib/hr) (5) 0.005 0.003 0.001 0.003 

%Isokinetic 9691 9991 10011 9901 

1. Final Weight - Initial Weight - (Acetone Blank Residue x Front Wash Volume/Blank Volume) 

2. Final Weight - Initial Weight - (01 Water Blank Residue x Back Wash Volume/Blank Volume) 

3. Corrected Back Half (mg) = Back Half (mg) x Total Volume (ml) -;- (Total Volume (ml) - Aliquot Volume (ml)) 

4. PM (Ib/dscf) = 2.2046 x 10-6 
x PM (mg) -;- VMstd (dscf) 

5. PM (Ib/hr) = PM (Ib/dscf) x Stack Flow (dscfm) x 60 (min/hr) 

6. Final Filter Weight less than initial Tare Weight 

QAlQC Check:
 
Completeness--=:::::: Legibility~ Reasonableness ---­

-139­

Checked by: 

2/3/2006 



CETCON, Inc. 
Date: 1/13/2006 
Plant: TPI Petroleum Method: -=5~ _ 

Unit: CCR Vent Scrubber Analyst: ...:::C:.:...A.:.:.F _ 

Job No.: CJ-4113 

PARTICULATE ANALYSIS REPORT 

FILTER 

PROBE WASH 

;rllli
C4 
C5 
C6 

2.7 
2.2 
2.1 

IMPINGER CATCH 

BLANK 

Detection Limit = 0.1 mg 

An,ly,'" Slgna'"e, ~ 

CJ-4113 PM Workbook - No Oven2/1/2006 
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CETCON, Inc.
 
Date: 1/11/2006 

Plant· TPI Petroleum Method: 5-------
Unrt· CCR Vent Scrubber PARTICULATE ANALYSIS REPORT Analyst: _C_A_F _ 

Job No.' CJ-4113 

C4 

C5 

C6 

C4
 

F 1/2
 

C5
 

F 1/2
 

C6
 

F 1/2
 

C4
 

81/2
 

C5
 

81/2
 

C6
 

B 1/2
 

• 01 

Blank 

200 ml '------'.="::...--~----.:~'7"F---L--~7r--..J-----=:=~--.L--~=..:-'-'---'---------.l---------' 

Analyst's Signature. --i.~::'f:~~:;z-=--~=~=----------
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CETCON, Inc. 

PARTICULATE - LAB ANALYSIS REPORT 

FILTER TARE WEIGHTS 

I 
........
 
~ 
tv 
I 

Filter 
Number 

Date In 
Desiccator 

Time In 
Desiccator 

I 
1stWeight, mg IC:JG:JI 2nd II 2nd 

IIDate Time Weight, mg Date ~~e I[wei:~~ mg " 

3rd 
Date I~:rime 

Final 
Weiaht, ma 

A781 3/30/2005 1100 677.4 4/612005 845 677.4 4n/2005 1030 NAO NA NA 677.4 

A782 3/30/2005 1100 702.3 4/6/2005 845 702.4 4n12005 1030 NAO NA NA 702.4 

A783 3/30/2005 1100 708.3 4/6/2005 845 708.4 4n12005 1030 NAO NA NA 708.4 

A784 3/30/2005 1100 6973 4/612005 845 697.5 4/7/2005 1030 NAO NA NA 697.5 

A785 3/30/2005 1100 700.4 4/612005 845 700.5 4/7/2005 1030 NAO NA NA 7005 

A786 3/30/2005 1100 699.7 4/6/2005 845 699.8 4/7/2005 1030 NAO NA NA 699.8 

A787 3/30/2005 1100 698.1 4/6/2005 845 698.1 4/7/2005 1030 NAO NA NA 698.1 

A788 3/30/2005 1100 699.9 4/6/2005 845 7000 4/7/2005 1030 NAO NA NA 700.0 

A789 3/30/2005 1100 701.4 4/612005 845 701.3 4/7/2005 1030 NAO NA NA 701.3 

A790 3/30/2005 1100 704.7 4/6/2005 845 705.1 4/7/2005 1030 NAO NA NA 705.1 

A791 3/30/2005 1100 707.2 4/6/2005 845 707.3 4n/2005 1030 NAO NA NA 7073 

A792 3/30/2005 1100 706.5 4/6/2005 845 706.5 4/7/2005 1030 NAO NA NA 706.5 

A793 3/30/2005 1100 679.1 4/6/2005 845 679.1 4/7/2005 1030 NAO NA NA 679.1 

A794 3/30/2005 1100 672.5 4/6/2005 845 672.4 4/7/2005 1030 NAO NA NA 672.4 

A795 3/30/2005 1100 673.5 4/6/2005 845 673.4 4/7/2005 1030 NAO NA NA 673.4 

A796 3/30/2005 1100 7038 4/612005 845 7039 4/7/2005 1030 NAO NA NA 7039 

A797 3/30/2005 1100 699.7 4/6/2005 845 699.6 4/7/2005 1030 NAO NA NA 699.6 

A798 3/30/2005 1100 707.4 4/612005 845 707.5 4/7/2005 1030 NAO NA NA 707.5 

A799 3/30/2005 1100 7035 4/612005 845 703.4 4n12005 1030 NAO NA NA 703.4 

A800 3/30/2005 1100 7032 4/612005 845 703.3 4/7/2005 1030 NAO NA NA 703.3 

A801 3/30/2005 1100 705.4 4/612005 845 705.5 4/7/2005 1030 NAO NA NA 705.5 

A802 3/30/2005 1100 707.5 4/6/2005 845 707.4 4/7/2005 1030 NAO NA NA 707.4 

A803 3/30/2005 1100 707.6 4/6/2005 845 707.5 4/7/2005 1030 NAO NA NA 707.5 

A804 3/30/2005 1100 707.6 4/6/2005 845 7075 4/7/2005 1030 NAO NA NA 707.5 

A805 3/30/2005 1100 684.1 4/6/2005 845 684.3 4/7/2005 1030 NAO NA NA 684.3 

Lot No.: -=2..:..33::..:2::.;.7 _M,,"f'''"ffiC d~ 
Analyst's Signature: 

7 CraiQ Fox 
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CETCON, Inc. 

PARTICULATE - LAB ANALYSIS REPORT
 

DISH TARE WEIGHTS
 

I ,...... 
~ 
W 
I 

Dish 
Number 

Date In 
Desiccator 

Time In 
Desiccator 

1st I 
Wei~ht, m~ 

1st I[;;JDate Time 
2nd I 

Weight, mg 
2nd IQ:JDate :nme 

3rd I 

Weight, mg 
3rd 

Date I~ 
Final 

Weight, mg 

1896 10/4/2005 1051 2238.9 10/5/2005 1105 2238.9 10/6/2005 840 NA NA NA 2238.9 

1897 10/4/2005 1051 2229.1 10/5/2005 1105 2229.2 10/6/2005 840 NA NA NA 2229.2 

1898 10/4/2005 1051 2250.2 10/5/2005 1105 2250.2 10/6/2005 840 NA NA NA 2250.2 

1899 10/4/2005 1051 2237.6 10/5/2005 1105 2237.6 10/6/2005 840 NA NA NA 2237.6 

1900 10/4/2005 1051 22300 10/5/2005 1105 2229.9 10/6/2005 840 NA NA NA 2229.9 

1901 10/4/2005 1051 2216.2 10/5/2005 1105 2216.3 10/6/2005 840 NA NA NA 2216.3 

1902 10/4/2005 1051 2197.8 10/5/2005 1105 2197.7 10/6/2005 840 NA NA NA 2197.7 

1903 10/4/2005 1051 22114 10/5/2005 1105 22114 10/6/2005 840 NA NA NA 22114 

1904 10/4/2005 1051 2194.7 10/5/2005 1105 2194.8 10/6/2005 840 NA NA NA 2194.8 

1905 10/4/2005 1051 2213.5 10/5/2005 1105 2213.5 10/6/2005 840 NA NA NA 2213.5 

1906 10/4/2005 1051 2221.1 10/5/2005 1105 2221.1 10/6/2005 840 NA NA NA 2221.1 

1907 10/4/2005 1051 2227.0 10/5/2005 1105 2227.1 10/6/2005 840 NA NA NA 2227.1 

1908 10/4/2005 1051 2215.6 10/5/2005 1105 2215.5 10/6/2005 840 NA NA NA 2215.5 

1909 10/4/2005 1051 2226.0 10/5/2005 1105 2226.0 10/6/2005 840 NA NA NA 2226.0 

1910 10/4/2005 1051 2235.5 10/5/2005 1105 2235.4 10/6/2005 840 NA NA NA 22354 

1911 10/4/2005 1051 2218.6 10/5/2005 1105 2218.6 10/6/2005 840 NA NA NA 2218.6 

1912 10/4/2005 1051 2228.2 10/5/2005 1105 2228.2 10/6/2005 840 NA NA NA 2228.2 

1913 10/4/2005 1051 2226.7 10/5/2005 1105 2226.7 10/6/2005 840 NA NA NA 2226.7 

1914 10/4/2005 1051 2217.9 10/5/2005 1105 2217.9 10/6/2005 840 NA NA NA 2217.9 

1915 10/4/2005 1051 2261.6 10/5/2005 1105 2261.5 10/6/2005 840 NA NA NA 2261.5 

1916 10/4/2005 1051 2220.6 10/5/2005 1105 2220.6 10/6/2005 840 NA NA NA 2220.6 

1917 10/4/2005 1051 2225.5 10/5/2005 1105 2225.5 10/6/2005 840 NA NA NA 2225.5 

1918 10/4/2005 1051 2224.3 10/5/2005 1105 22244 10/6/2005 840 NA NA NA 22244 

1919 10/4/2005 1051 2212.6 10/5/2005 1105 2212.6 10/6/2005 840 NA NA NA 2212.6 

4~£
~ 

/-I..?'-,f)..O,-~ 
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CETCON, Inc. 

PARTICULATE - LAB ANALYSIS REPORT
 

DISH TARE WEIGHTS
 

I 
f--'­

~ 
~ 
I 

Dish 
Number 

Date In 
Desiccator 

Time In 
Desiccator 

1st 
WeiQht, mq 

I 1st 1c;JDate 
2nd I 

Weight, mg 
2nd ID:JDate Time 

3rd I 
Weight, mg 

3rd 
Date I~Time 

Final 
Weight, mg 

1920 10/4/2005 1051 2209.3 10/31/2005 905 2209.2 11/1/2005 822 NA NA NA 2209.2 

1921 10/4/2005 1051 2208.4 10/31/2005 905 2208.4 11/1/2005 822 NA NA NA 2208.4 

1922 10/4/2005 1051 2233.0 10/31/2005 905 2233.2 11/1/2005 822 NA NA NA 2233.2 

1923 10/4/2005 1051 2232.0 10/31/2005 905 2231.8 11/1/2005 822 NA NA NA 2231.8 

1924 10/4/2005 1051 2251.0 10/31/2005 905 22510 11/1/2005 822 NA NA NA 2251.0 

1925 10/4/2005 1051 2237.9 10/31/2005 905 2237.9 11/1/2005 822 NA NA NA 2237.9 

1926 10/4/2005 1051 2235.8 10/31/2005 905 2235.7 11/1/2005 822 NA NA NA 2235.7 

1927 10/4/2005 1051 2223.2 10/31/2005 905 2223.3 11/1/2005 822 NA NA NA 2223.3 

1928 10/4/2005 1051 2191.9 . 10/31/2005 905 2191.9 11/1/2005 822 NA NA NA 2191.9 

1929 10/4/2005 1051 2216.1 10/31/2005 905 2216.2 11/1/2005 822 NA NA NA 2216.2 

1930 10/4/2005 1051 2232.2 10/31/2005 905 2232.1 11/1/2005 822 NA NA NA 2232.1 

1931 10/4/2005 1051 2230.0 10/31/2005 905 2230.0 11/1/2005 822 NA NA NA 2230.0 

1932 10/4/2005 1051 2210.0 10/31/2005 905 2210.0 11/1/2005 822 NA NA NA 2210.0 

1933 10/4/2005 1051 2195.7 10/31/2005 905 2195.9 11/1/2005 822 NA NA NA 2195.9 

1934 10/4/2005 1051 2220.6 10/31/2005 905 2220.6 11/1/2005 822 NA NA NA 2220.6 

1935 10/4/2005 1051 2220.8 10/31/2005 905 2220.6 11/1/2005 822 NA NA NA 2220.6 

1936 10/4/2005 1051 2226.1 10/31/2005 905 2226.1 11/1/2005 822 NA NA NA 2226.1 

1937 10/4/2005 1051 2224.0 10/31/2005 905 2224.0 11/1/2005 822 NA NA NA 2224.0 

1938 10/4/2005 1051 2219.7 10/31/2005 905 2219.5 11/1/2005 822 NA NA NA 2219.5 

1939 10/4/2005 1051 2226.0 10/31/2005 905 2226.1 11/1/2005 822 NA NA NA 2226.1 

1940 10/4/2005 1051 2230.4 10/31/2005 905 2230.3 11/1/2005 822 NA NA NA 2230.3 

1941 10/4/2005 1051 2237.4 10/31/2005 905 2237.3 11/1/2005 822 NA NA NA 2237.3 

1942 10/4/2005 1051 2203.0 10/31/2005 905 2203.0 11/1/2005 822 NA NA NA 2203.0 

1943 10/4/2005 1051 2218.2 10/31/2005 905 2218.4 11/1/2005 822 NA NA NA 2218.4 

Analyst's Signature: tf~ /-/7 - ,.gOO'­
/Cralg'FDx Date l'" 
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CETCON, Inc. 

INSTRUMENT CALIBRATION VERIFICATION 

Analytical Electronic Balance Serial Number: __--.:1..=5..=5.::;,3 _ 

Calibration Verification Date: _----:1,;.;./3::...1:..:.-/.=2.::;,0=...06=--_ 

~I~iil!l 
200.0 
300.0 
500.0 
700.0 
850.0 

1435 
1435 
1436 
1436 
1436 

'1111 
200.0 
300.0 
499.9 
700.0 
850.0 

0.0 
0.0 
0.1 
0.0 
0.0 

Note: Average Difference >.1 mg requires recalibration or a calibration adjustment 

Average Difference 0.02 

1.0000 1436 1.0000 
2.0000 1437 2.0000 
3.0000 1437 3.0000 

0.0000 
0.0000 
0.0000 

Note: Average Difference >0.0001g requires recalibration or a calibration adjustment 

Average Difference __...:::0:.:..;.0::.,:0::.::0::.::0:....-_ 

Analyst's Signature: ~ 

-
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CETCON, Inc. 

CHAIN OF CUSTODY 

DATE(S) SAMPLED: ..::J::.a:;:nu:.::a::.:ryl..:5:::,-=2::.00::6~-----

NUMBER OF TESTS: ....::.. _ 

JOB NO: CJ-4113 

CUSTOMER: TPI Petroleum, Inc
 

UNIT: CCR Vent Scrllbber
 DATE RESULTS REQUIRED: -:.:N::.o:;:rm~a~I _ 

LOCATION: Ardmore, Oklahoma 

-
FILTER CONTAINER x 

x100FRONT HALF (ACETONE) 

x400BACK HALF (01 11;>0) 

x100ACETONE BLANK 

x20001 H,OBLANK 

..... 

ndard 

SPEC IAL INSTRUCTIONS 

.thod 5 Analysis wnh Back Half FIRM: CETCON, Inc. 

OUTSIDE ANALYSIS 

ANALYSIS FOR: -"C~ET=C:::O::.:N:,.,~ln:::c'--. 

DATETAKEN: 

_ 

_ 

·)R~ijWMiij!lf:=:iAiMUi:~~Mfii3W:; '{=(riM€::{ ::=jii&iv~~ii6.ij:f::)) 
TrailerC4 Glass Fiber R~e~ A :'JA3 /j.f JRH/JRV 

C4 Probe Wash Acetone {/ I Trailer JRH/JRV 

C4 Back Halrol H,eJ I Trailer JRH/JRV 

TrailerC5 Glass Fiber Filter~ A-7B_4:i1t' JRH/JRV 

C5 Probe Wash Acetone IJ Trailer JRH/JRV 

C5 Back Half 01 H,eJ Trailer JRH/JRV 

C6 Glass FiberFI~er~ 4-7~<I /}I Trailer JRH/JRV 

C6 Probe Wash Acetone (J Trailer JRH/JRV 

C6 Back Half 01 H,eJ Trailer JRH/JRV 

Blank Acetone Trailer JRH/JRV 

Blank 01 H20 TraIler JRH/JRV 

f\ 

ReilnquEr(~A V Daternme:(-13-)(;{)b IO:/~eClfNedBY: a .. & DatefTlme /-13 -.;/00~ 
-

Rellnq ished By: I \ Oatemme: _ ReclfNed By: 7____ _ OatefTime: _ ""' ' 

Relinqu hed By: +- _ oalemme: _ Recieved By: _ Oatemme: _ 

-
CHAINCUS.XLS© 1999 CETCON, Inc. All Rights Reserved 1/9/2006 
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CETCON, Inc. 

Hydrogen Chloride Analysis Summary 
Reference Method 26A 

JOB NO CJ-4113 DATE ANALYSIS January 11, 2006 
JOB NAME TPI UNIT TESTED CCR Vent 
LOCATION: Ardmore, Oklahoma LAB ANALYST Enthal Py Analytical, Inl 

TEST 10 C1 C2 C3 AVG 

Mass of CI- in Sample, SCI (~g) 948.0 601.0 5810 

Mass of CI" in Blank, BCI (~g) 387.0 387.0 387.0 

Total Mass of CI-. (lJq) (1) 561.0 214.0 194.0 323.0 

Total Mass of HCI, (lJg) (2) 576.9 220.1 199.5 332.2 
BDL: Below Detection Limit 

RUN NO. C1 C2 C3 AVG 
VMsW (dscf) 40.407 34.285 33.363 36.018 

Stack Flow (dscfm) 106 88 86 94 

HCI, Ib/scf (x10-6 
) (3) 0.031 0014 0.013 0.020 

HCI, ppm (4) 0.333 0.150 0.139 0207 
HCI, Ib/hr (5) 0.000 0,000 0.000 0000 

NOTES: 

( 1 ) The analytical detection limit was used to calculate mass of HCI, fig when samples were below the detection limit. 

( 2 ) Mass of HCI, fig =[Mass of CI', fig] x [Molecular Weight of HCI, Ibllbmole] • [Atomic Weight of CI, Ib/lbmole] 

( 3 ) HCI, Ib/scf =[2.2046 x lO,Q, Ib/fi9J X[Mass of HCI, fig] • ['4,,"d, dsc~ 

( 4 ) HCI, ppm = [HCI, Ib/sc~ x [385,3 x 106
, ppm'scf/lbmole] • [Molecular Weight of HCI, Ib/lbmole] 

( 5) HCI, Ib/hr = [HCI, Ib/sc~ x [Stack Flow, scf/min] x [50, min/hr] 

QAlQC Check:
 

Completeness-----=:':::'" Legibility__- Accuracy__-- Specifications~ Reasonableness --- ­

-147­
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CETCON, I c. 
4953 South 45th West Avenue
 

Tulsa, OK 74107
 

TPI Petroleum, Inc
 
Armore, OK
 
Job # CJ-4113
 

Analytical Report 
(0106-34) 

EPA Method 26 
Hydrogen Chloride 

Ent alpy Analytical, Inc. 
Phone: (919) 850 - 4392 I Fax: (919) 850 - 9012 I www.enthalpy.com 

2202 Ellis Road Durham, NC 27703 - 5518 
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..... 

I certify that to the best of my knowledge all analytical data presented in this report: 

•	 Have been checked for completeness 
•	 Are accurate, error-free, and legible 
•	 Have been conducted in accordance with approved protocol, and that all deviations and analytical 

problems are summarized in the appropriate narrative(s) 

•	 This analytical report was prepared in Portable Document Fonnat (.PDF) and contains 62 pages. 

QA Review Performed by: Michael Steven Schapira 
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Summa y of Results
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Company CETCON, Inc 
Analyst Initials KAM 

Parameters EPA Method 26 
# Samples 3 runs & 1 blank 

Client # CJ-4113 
Job # 0106-34 
PO # Verbal 

Report Date 1/23/2006 

Compound 

Hydrogen chloride 
Run C1 

948 

Sample 10/ Catch Weight (Uq) 

Run C2 
601 J 

Run C3 
581 J 

Blank 
387 J 

..... 

0106-34 Results 1/24/2006 
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Company CETCON, Inc 
Analyst Initials KAM 

Parameters EPA Method 26 
# Samples 3 runs & 1 blank 

Client # CJ-4113 
Job# 0106-34 
PO # Verbal 

Report Date 1/23/2006 

MOL 0.0421 (ug/mL) Lower Curve Limit 0.635 (ug/mL) 
LOQ 0.400 (ug/mL) Upper Curve Limit 13.3 (ug/mL) 

Compound Hydrogen chloride 

Sample 10 
Lab 10 

# 1 
LablO 

#2 
Analysis 
Method 

Ret 
Time 

# 1 

Ret 
Time 
#2 

% Oiff 
Ret 

Cone 
# 1 

Cone 
#2 

% Oiff 
Cone 

Avg 
Cone 

(ug/mL) 

Vol 
(mL) 

OF 
Catch 

Weight 
(ug) 

Qual 

Run C1 031-3001.0 031-3002.0 0106-34R. 3.35 3.35 0.1 0.499 0.497 0.3 0.498 470 4.05 948 

I I Run C2 I 032-3101.0 I 032-3102.0 I 0106-34R. ~I 0.328 I 0.331 I=:::Q}] 0.330 I 450 [Iill 601 I J I 
f-' 

CJl 
W I Run C3 I 033-3201.0 I 033-3202.0 I 0106-34R. ~ 0.326 I 0.326 I 0.1 I 0.326 I 440 14.051 581 [TJ
I 

I Blank I 034-3301.0 I 034-3302.0 I 0106-34R. ~ 0.232 I 0.234 [QTI 0.233 I 410 14.051 387 I J I 

I Lab blank H2S04 I 008-2801.0 I 008-2802.0 I 0106-34R. ~I 0.193 I 0.191 [Q]] 0.192 I 1.00 I~ 0.192 I=:IJ 
I Lab blank H20 I 009-2901.0 I 009-2902.0 I 0106-34R. ~I 0.0421 I 0.0421 I~ 0.0421 I 1.00 IT] 0.0421 CEQ] 

I MS/Run C1 I 035-3401.0 I 035-3402.0 I 0106-34R. I 3.35 I 3.36 I 0.1 I 2.61 I 2.62 I 0.1 I 2.61 10.525 I 1 1.37 I 
spike amount (ug) 1.29 

native amount (ug) 0.249 
spike recovery (%) 87.4% 

0106-34 Results 1/24/2006 
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Enthalpy A alytical Narrative Su mary
 

Company: CETCON, Inc. 
Client #: CJ-4113 / TPI Petroleum 

PO#: Verbal 

Enthalpy #: 0106-34 
Analyst: KAM 

Parameters: EPA Method 26A 

Custody	 Scott Grosshandler of Enthalpy Analytical, Inc. received the 
samples at 12.9°C on 1/11/05 after being relinquished by 
CETCON, Inc. No apparent container problems were noted 
upon receipt. Prior to analysis the samples were kept under 
lock with access only by authorized personnel of Enthalpy 
Analytical, Inc. 

Analysis	 The samples were analyzed according to the procedures 
outlined in EPA Method 26A. The acid (H2S04 ) matrix 
samples were analyzed for the chloride (Cl-) ion. 

Quantitation was performed using a Hewlett-Packard series 
1100 High Performance Liquid Chromatograph equipped with 
a Dionex ED40 Electrochemical detector and a Dionex 
ASRS- ULTRA® 4-mm autosuppressor. 

Separation	 Separation was accomplished by a Dionex IonPac A -14A 
4 mm x 250 mm column. A copy of the analytical m thod 
(1105-90.M) is included. 

Before and after sample analysis, calibration curves were 
prepared and analyzed. Chloride eluted at approximately 
3.4 minutes, separated well, and was easily identified. 

Matrix Spikes	 A 0.500-mL aliquot of a 4.05-fold diluted sample Run Cl was 
spiked with 1.29 flg of hydrogen chloride (25.0 flL of a 
51.4 flg/mL solution). The spiked sample was analyzed in the 
same manner as the other samples. The calculated spike 
recovery was 87.4 %. 

Blanks	 One blank sample, Blank, was analyzed and reported. 
blank adjustments were made to any of the reported data. 

Reporting Notes	 The H2S04 matrix samples were analyzed for cr but are 
reported as HCl. The peaks listed in the "Sample 
Chromatograms" section are ,labeled hydrogen chloride. The 
additional molecular weight contribution from the W is 
included in the results listed 011 each chromatogram and 
throughout the report. 
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General Reporting Notes
 

The following are general reporting notes that are applicable to all Enthalpy Analytical, Inc. reports, unless 
specifically noted otherwise. 

•	 The symbol MDL represents the Minimum Detection Limit. Below this value the laboratory cannot 
confim the presence of the analyte of interest reliably. 

•	 The symbol LOQ represents the Limit of Quantification. Below this value the la boratory cannot 
quantitate the analyte of interest within the criteria of the method. 

•	 The symbol ND following a value indicates a non-detect or analytical result below the MDL. 

•	 The symbol J following a value indicates an analytical result between the MDL and the LOQ. A J flag 
indicates that the laboratory can positively identify the analyte of interest as present, but the value should 
be considered an estimate. 

•	 The symbol E following a value indicates an analytical result exceeding 100% of the highest calibration 
point. 

•	 The symbol DF represents a Dilution Factor. This number represents dilutions during the extraction 
and/or laboratory stages of sample treatment. The analytical result taken from a laboratory instrument is 
multiplied by the OF to get final results. 

•	 The Sample ID MS represents a Matrix Spike. An aliquot of an actual sample is spiked with a known 
amount of analyte so that a percent recovery value can be determined. This shows what effect the 
sample matrix may have on the target analyte, i.e. whether or not anything in the sample matrix prohibits 
analysis for the analyte(s). 

•	 The Sample ID MSD represents a Matrix Spike Duplicate. Prepared in the same maooer as an MS, the 
use of duplicate matrix spikes allows further confirmation of laboratory quality by showing the 
consistency of results gained by performing the same steps multiple times. Most methods performed by 
Enthalpy do not require analysis of an MSD. 

•	 The Sample ID BS represents a Blind Spike. A member of the Quality Assurance department has 
created BS samples for many of the analytes Enthalpy tests for, and only QA and the Enthalpy Analytical 
ownership have access to the actual values of these samples. The laboratory analyzes them without 
knowledge of the actual value, and the spreadsheets get completed for these samples solely by the QA 
group. 

•	 The Sample 10 LCS represents a Laboratory Control Sample. Whenever spikes are prepared for our 
clients more spikes are prepared than needed. The extras (randomly chosen) are kept in-house at the 
appropriate temperature conditions. When the spike samples'come back from the client for analysis, the 
LCSs (usually two are saved) are analyzed to confirm that the analyte could be recovered from the 
media, separate from the spike samples which were used on the project and which may have had issues 
caused during collection and/or transport. 

•	 Significant Figures: Where the reported value is much greater than unity (1.00) in the units expressed 
(specifically values of 1,000 or greater), the number is rounded to a whole number of units, rather than to 
3 significant figures. For example, a value of 10,456.45 ug catch is rounded to 10,456 ug. There are five 
significant digits reported, but no confidence should be placed on more than three significant digits. 
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CETCON, Inc. 

CHAIN OF CUSTODY 

JOB NO CJ-4113 DATE(S) SAMPLED. ..:J::..::;nu~.~ryt..:':..:..::.2::OO:::6~ _ 

CUSTOMER: TPI Petroleum. Inc. NUMBER OFTESTS: "-­ _ 

UNIT: CCR Vent Scrubber DATE RESULTS REQUIREO: --::N~0:.crm::;a~I _ 

LOCATION. Ardmore, Oklaholnil 

.~. ;,];~~~~;t~iiif~i1;i~iBg !:rJ~*=IHI~~ ~l'l{.~~ 1f~l~i¥'i i~~;~~~~~I:~j~I~I·~~~;~~:: §.1fl·Wf.lI~11·.I~'11~;~.~~'1~~lt,f
 
BACK HALF H·C (ALIQUOT) 3 ~O X 

BLANK 1-1,0 (ALIQUOT) 50 x 

S1Jndard Method 26 Analysis 

SPECIAL INSTRUCTIONS 

I 

OUTSIDE ANALYSIS 

FIRM: En(l\alpy Anaiyllcal. Inc. 

ANALYSIS FOR; ::.C:.:ET~C::.ON:::.:..::;ln::.c.'- _ 

DATE TAKEN: _ 

.-::%~~~~~9 ~:rNdNii~5"O~9£ijji~:~f~;~~~(.I 

CI O.1N H,S04 TraRer JJA 

C2 O.lN H'2S0. Trailer JJA 

C3 O.1N H2So.. Trailer JJA 

Blank 0.1 N t'l,so. Trailer JJA 

~J 1\ 1Rel1nc.l/s~ed By: O;uemme: Recloved By: OatefTlme;~~~ 
ReJIll~lIlshed By: Oetemml!: Recleved By: \).'\k Dlte!Tlme: 

REfI\,1quisht::d By' Oatemme: Reeleved By: DatefTlme: 

CHAINCUSXLS~ 1999 CErCON, Inc. All Rights Reserved 1/9/2006 
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Data File H:\LC2006Q1\GO ZO\OATA\JAN2006\0106-23A\031-3001.D Sample Name: Run Cl*4.05 

0106- 4 

===============================~==================~====== ============ 

Injection Date 1/11/2006 4:48:35 PM Seq. Line 30 
Sample Name Run C1 *4.05 Location Vial 31 
Acq. Operator KAM Inj 1 

Acq. Instr ment Gonzo Inj Volume 25 )11 
Acq. Method C;\LC2005Q4\GONZO\~~THODS\1105-90.M 

Last changed 1/11/2006 10:03:40 m~ by KAM 
Analysis Method H:\LC2006Q1\GONZO\METHOD\0106-34R.M 
Last changed 1/12/2006 9:35:53 AM by KAM 

ADC1 B, Dionex ED 40 (0106-23A\031-3001.D) 

Norm. 

260 

240 

220 

'0 " 
'C o 
:c 
u200 

e " 
C 

'0 
>. 
I 

180 
0)... 
M 
M 

\
 

A160 r----v--~~---l.L...-""-.,..-------------_./ 

2 4 6 8 mir 

External Standard Report 
===================================================================== 

Sorted By Signal
 
Calib. Data Modified Thursday, January 12, 2006 9:33:23 ~~
 

ultiplier 1.0000 
Dilution 1.0000 
Use MUltiplier & Dilution Factor with ISTDs 

Signal 1: ADC1 B, Dionex ED 40 

etTime Type Area Amt/Area Amount Grp Name 
[min] [uS*s] lug/roLl 

-------1------1----------1----------1----------1--1----------------- ­
3.349 BP 40.41893 1.23516e-2 4.99237e-1 Hydrogen Chloride 

Totals : 4.99237e-1 

Results obtained with enhanced integrator! 
======:================================================-===== 

*** End of Report *** 

Page 1 of 1;ODZO Repraces 1/12/2006 9:56:19 AM KAM 
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Data file H:\LC2006Ql\GONZO\DATA\J 2006\0106-23A\031-3002.D ample Name: Run Cl'4.05 

0106-34 

=====~====-=====-==-=======-=-===.======.================================ 

Injection Date 1/11/2006 5:00:28 PM Seq. Line 30 
Sample Name Run C1*4.05 Location Vial 31 
Acq. Operator KAM Inj 2 
Acq. In trument Gcnzo Inj Volume 25 fll 
Acq. Method C:\LC2005Q4\GONZO\METHODS\1105-90.M 
Last changed 1/11/2006 10:03:40 AM by KAM 
Analys's Method H:\LC2006Q1\GONZO\METHOD\0106-34R.M 
LasI. changed 1/12/2006 9'35'53 AM by KAM 

AOC1 8, Dionex ED 40 (01 06-23A\031-3002D) 

Norm, 

260 

240 

220 

., 
D 
'C: 
0 
:c 
0200 
c:., 
Ol e 
D 
>. ,,:>'0:c 

180 , '1-" 
t>.\J'C"l 

~ ~. 
M,?-f!' 

)A 
160 

, , 
2 4 6 8 mir 

=========~=~~~======================~=============================~= 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, January 12, 2006 9:33:23 AM 
Multiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor wi~h ISTDs 

Signal 1: ADC1 S, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [uS* s] [ug/mL] 

-------1------1----------1----------1----------1--1-----------------­
3. ~53 MM 40.21362 1. 23516e-2 4. 9670!.~-1 Hydrogen Chloride IIFM=a=n=u=a==:='=I=n=t=e=g=r=a=t=io=n=(K=A=M=)~ 

Totals : 4.96701e-1 

Results obtained with enhanced integrator! 

*** End of Report *** 

GOnZo Reprocess 1/12/2006 9:57:01 AM KN~ Pa 1 of 1 
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Jar. File H:\LC2006Q1\G NZO\OATA\JAN2006\0106-23A\032-3101.D Sample Name: Run C2*4.05 

0106-34 

==============~;~==================================================== 

Injection Dace 
Sample arne 
Acq. Operator 
Acq. Instrument 
Acq. et:hod 
L st ch nged 
Analysis Method 
Last changed 

1/11/2006 5:12:21 
Run C2*4.05 
KAM 

PM Seq. Line 
Location 

Inj 

31 
Vial 

1 
32 

Gonzo Inj Volume 25 fll 
C:\LC2005Q4\GONZO\METHODS\1105-90.M 
1/11/2006 10:03:40 AM by KAM 
H:\LC2006Q1\GONZO\METHOO\0106-34R.M 
1/12/2006 9:35:53 AM by KAM 

ADC1 B. Dionex ED 40 (0106-23A\032-31 01.0) 

Norm. 

260 

240 

220 

200 

180 

160 

Q) 
u 

~ 
r: 
0 
c 
0) " 0 
15 
>­

I 

:;; 
M 

M 

r-... 

2 4 6 8 mir 

===================================================================== 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, January 12, 2006 9:33:23 AM 
Multi lier 1.0000 
Oilutio 1.0000 
Use Multiplier & Dilucion Factor wich ISTDs 

Signal 1: ADC1 B, Dionex ED 40 

RetTime Type Area Amt/Area Amount ~rp Name 
[min] [uS * s j [ug/mL] 

-------1------1----------1----------1----------1--1-----------------­
3.351 SP 26.59182 1.23516e-2 3.28450e-1 Hydrogen Chloride 

Totals : 3.28450e-1 ..... 
Results obtained with enhanced integrator! 

=========================-===~=========-=============~===========~ 

*** End of Report *** 

Page 1 of 1;onzo Reprocess 1/12/2006 9:57:10 Aj'vj KAM 
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Data rile H:\LC2006Ql\GONZO\DATA\JAN2006\0106-23A\032-3l02.D Sample Name: Run C2*4.0S 

0106-34 

=========~==========================~========================-===== 

Inject:io Date 1/11/2006 5:24:14 PM Seq. Line 31 
Sample a e Run C2*4. 05 Location Vial 32 
Acq. perator KAM Inj 2 
Acq. Instrument Gonzo Inj Volume 25 pI 
Acq. Method C:\LC2005Q4\GONZO\METHODS\1 05-90.M 
Last chan ed 1/11/2006 10:03:40 AM by KAM 
Analysis Method H:\LC2006Q1\GONZO\METHOO\0106-34R.M 
Last changed : 1 / 12 / 2006 9:35:53 AM by KAM 

ADC1 B, Dionex ED 40 (01 06-23A\032-31 02.0) 

Norm. 

260 

240 

220 

u '" 'C 
0
 
£'
200­ 0 
c 
'"0\ e 
u 
;>, 

I180 

N
 
Ul
 
c0
 

c0
 

/'-.. 
160 

2 4 6 8 mir 

=:==~==============~=======-===---==========================~=~=== 

External Standard Report 
======~==================-==-=-===========-====================-== 

Sorted By Signal 
Calib. Data Modified Thursday, January 12, 2006 9:33:23 AM 
Multiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilut:ion Factor with ISTDs 

Signal 1: ADC1 B, Oionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [ 8*s] [ug/mL] 

-------1------1----------1----------1----------1--1----------------- ­
3.352 BB 26.80304 1.23516e-2 3.3105ge-1 Hydrogen Chloride 

Totals : 3.3105ge-1 

Results obta'ned with enhanced integrator! 
==================~==========================-==============-======== 

*** End of Report *** 

Page 1 of 1~onzo Reprocess 1/12/2006 9:57:20 AM KN~ 
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__Da ta File H; \LC2006Q1 \GONZO\DATA\JA.l\I200 6\ 010 6-23A\ 033-320 1. D Sample Name: Run C3*4.05 

0106-34 

=========-===================================-====-======-=======-:;-==-== 

Injection Date 1/11/2006 5:35:54 PM Seq. Line 32 
Sample Name Run C3*4. OS Location Vial 33 
Acq. Operat.or KAM Inj 1 

Acq. Instrument Gonzo Inj Volume 25 III 
Acq. Method C:\LC200SQ4\GONZO\METHODS\llOS-90.M 
Last changed 1/11/2006 10:03:40 N~ by KAM 
J'malysis Met:.hod H:\LC2006Q1\GONZO\METHOD\0106-34R.M 
Last changed 1/12/2006 9'35'53 AM by KAM 

ADC1 8, Dionex ED 40 (0106-23A\033-3201.D) 

Norm. 

260 

240 

, 

220 

'" u 
'§ 

200 :c 
0 
c 

'" Ol 
0 
-6 
>­

180 :r: 

v 
en 
C') 

C'i 
/'­

160 ­

I 

2 4 6 8 mir 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, January 12, 2006 9:33:23 AM 
t"!uI tiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADC1 B, Dionex ED 40 

RetTime Type Area Amt/Area Amount 3ro Name 
[min] [uS*s] [ug/mL] 

-------1------1----------1----------1----------1--1-----------------­
3.354 BP 26.36503 1.23516e-2 3.2564ge-1 Hydrogen Chloride 

Totals : 3.2564ge-1 

Resul~s obtalned with enhanced integrator! 
===================================================================== 

*** End of Report *** 

Page 1 of 1onzo eprocess 1/12/2006 9:57:28 AM KAM 
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106-34 

Data ile H:\LC2006Ql\GONZO\DATA\JAN2006\Ol06-23A\OJ3-3202.D	 Sample Name; Run CJ 4.05 

======~=====~=======================:===~=============~=~======== 

Injection Date 
Sample arne 
Acq. Operator 
Acq. Instrument 
Acq. Method 
Last changed 
Analysis Method 
Last changed 

Norm. 

260 

240 

220 

200 

180 

160 

1/11/2006 5:47:40 PM Seq. Line 32 
Run C3*4. 05 Locatlon Vial 33 
KAM :Inj 2 
Gonzo Inj Volume 25 pI 
C:\LC2005Q4\GONZO\METHODS\1105-90.M 
1/11/2006 10:03:40 AM by KAM 
H:\LC2006Q1\GONZO\METHOD\0106-34R.M 
1/12/2006 9:35:53 AM by KAM 

ADC1 S, Dionex ED 40 (0106-23A\033-3202.D) 

<D 
u
·8 
:c 
u 
c 
<D 
01 

e 
u 
;>, 
:r: 
, 

N 

(C) '" 
(C) 

/'. ­

2	 4 6 8 mir 

External Standard Report 
========================== 

Sorted By Signal 
Calib. Data Modified Thursday, January 12, 2006 9:33:23 AM 
Mul tiplier 1. 0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADC1 B, Dionex ED 40 

Re.Time Type Area Amt/Area Amount Grp Name 
[mir] [ S*s] [ug/mL] 

-------1------1----------1----------1----------1--1----------------- ­
3.352 BP 26.41274 1.23516e-2 3.26238e-1 Hydrogen Chloride 

Totals	 ; 3.26238e-1 

Results obtained with enhanced integrator! 
========--========~============================-==========-=========== 

*** End of Report *** 

Page 1 of 1 
~nzo Reprocess 1/12/2006 9:57:43 AM KAM 
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I 

__Data File H:\LC2006Q1\C~NZO\DATA\Jill~2006\0106-23A\034-3301.0 Sample Name: Blank*4.0S 

0106-34 Sample Blank 

==================================================== ================ 
jection Date 1/11/2006 5:59:20 PM Seq. Line 33
 

Sample arne Blank*4.05 Location Vial 34
 
Acq. Operator ~~ Inj 1
 
Acq. Instrument Gonzo Inj Volume 25 III
 
Acq. !"lethod C: \LC2005Q4 \GONZO\METHOOS\ 1105-90. M
 
L st changed /11/2006 10:03:40 AM by KAM
 
Analysis Method H:\LC2006Q1\GONZO\METHOO\0106-34R.M
 
Last changed 1/12/2006 q:35:53 AM by KAM
-

.... 

..... 

.... 

ADC1 B, Dionex ED 40 (01 06·23A\034·3301.D) 

Norm. 

260 

240 

220 

Q) 

:Q 
(; 

200 :c 
u 
c: 
Q) 
Ol 
0 
-0 
;;., 

180 I ~"-

C") 
<a':-

"-
~ ~. 
<0,?-<" 
/'0. 

160 

2 4 6 8 min 

=======~============;:::;:=======---=======.============== 

External Standard Report 

Sorted By Signal
 
Calib. Data Modified Thursday, January 12, 2006 9:33:23 AM
 
Multiplier 1.0000
 
Dilu ion 1.0000
 
Use Multiplier & Dilution Factor with ISTDs
 

Signal 1: ADC1 B, Dionex ED 40 

RetTime Type Area Amt/Area Amo nt Grp Name
 
(min 1 [uS*s] [ g/mL]
 

-------1------1----------1----------1----------1--1----------------- ­
3.353 MM 18.77098 1.23516e-2 2.31851e-1 Hydrogen Chloride IIManuaIIntegration(KAM)lj 

Totals : 2.31851e-1 

Results obtained with enhanced integrator! 

*** End of Report *** 

Page 1 of 1;onzo Reprocess 1/12/2006 9:58:04 ~[ ~~ 



Sample Name: Bia. k*4.05Data File H:\L 2006Ql\GONZO\DATA\JAN2006\0106-23A\034-3302.D 
'­

0106-34 Sample Blank 

========--====~=====~==================-=====================~=== 

Injection Date 1/11/2006 6:11:18 PM Seq. Line 33 

Sample Name Blank*4.05 Location Vial 34 

Acq. Operator KAiVI In j 2 

..... Acq. Instrument Gonzo Inj Volume 25 )11 

Acq. Method C:\LC2005Q4\GONZO\METHODS\1105-90.M 
Last changed 1/11/2006 10:03:40 AM by KAM 
Analysis Method H:\LC2006Q1\GONZO\METHOD\0106-34R.M 
Last changed 1/12/2006 9'35'53 AM by KAM 

ADC1 B, Dionex ED 40 (0106-23A\034-3302.D) 

Norm. 

260 

240 

220 

v 
'0 
§
 
:c
200 U 
c v, 
01' e 
'0 
>­

I 9:J'0"v180 , 'b~ 
'J) "­
~ ,01>'
;::"'f 

160 

, , ,I I 
2 4 6 8 mir 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, January ~2, 2006 9:33:23 AM 
!'1ultiplier 1.0000 
DiluL.on 1.0000 
Use Mu tiplier & Dilution Factor with ISTDs 

Sign 1 1: ADC1 B, Dionex ED 40 

ReLTime Type Area Amt/Area Amount Grp Name 
[min] [uS*s] [ug/mL] 

-------1------1----------1----------1----------1--1----------------- ­
3.356 MM 

TOLals : 

Results obt

18.96520 1.23516e-2 

with enhanced integ

*** End of 

ained 

2.34250e-_ 

2.34250e-1 

rator! 

Report *** 

Hydrogen Chloride IIFIM=a=n=ua=j=r=n=te=g=r=a=t=j=o=n=(=K=A=M=i)I] 

;onzo Reproc ss 1/12/2006 9:58:35 AM KAM 
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Data File H:\LC2006Q1\GONZO\DATA\JAN2006\0106-23A\008-2B01.D Sample Name: Lab b1 nk H2S04 

a.D1N H2S04 pH=7 

==;==-==--=~==============================================~========= 

Injection Date 1/11/2006 4:01:05 PM Seq. Line 28 
Sample Name Lab blank H2S04 Location Vial 8 
Acq. Operator KAM Inj 1 
Acq. In trument Gonzo Inj Volume 25 III 

cq. Method C:\LC2005Q4\GONZO\METHODS\1105-90.M 
Last changed 1/11/2006 10:03:40 AM by KAM 
Analysis Met:hod H:\LC2006Q1\GONZO\METHOD\0106-34R.M 
Last changed 1/12/2006 9:35:53 AM by Kfu~ 

ADC1 B, Dionex ED 40 (0106-23A\OO8-2801.D) 

Norm. 

260 

240 

220 

200 

180 

160 

TI '" '§ 
:;:: 
u 
c 

'" 8' 
-0 » 
:r: 

f'­

"" 
~~0

1" 
/'0. 

'O\)ct" 
,,~' 

I 

2 4 6 8 mir 

======================================~============================= 

External Standard Report 
=======-~===================~=================================~ 

Sort d By Signal 
Calib. DaLa Modified Thursday, January 12, 2006 9:33:23 AM 
Mult' lier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal 1: AOC1 B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [uS*s] rug/roLl 

-------1------1----------1----------1----------1--1-----------------­
3.357 MM 15.60287 1.23516e-2 l,92720e-1 Hydrogen Chloride IIManual Integration (KAM)II 

Totals : 1.92720e-1 

Results obtained with enhanced integrator! 
=============================-=-~======--===========================~ 

*** End of Report *** 

Fa e 1 of 1,onzo Reprocess 1/12/2006 9:58:55 AM KAM 
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Data File H:\LC2006Ql\GONZO\DATA\J.~2006\0106-23A\008-2802.D Sample Name: Lab blank H2S04 

a.OIN H2S04 pH=7 

====~===~==~=================================~==~======== =========== 

Injection Date 1/11/2006 4:12:48 PM Seq. Line 28
 
Sample Name Lab blank H2S04 Location Vial 8
 
Acq. Operator KAM Inj 2
 
Acq. Instrument Gonzo Inj Volume 25 pi
 
}'l.cq. Method C:\LC2005Q4\GONZO\METHODS\1105-90.M
 
Last changed 1/11/2006 10:03:40 AM by KAM
 
Analysis Method H:\LC2006Q1\GONZO\METHOD\0106-34R.M
 
Last changed 1/12/2006 9:35:53 AM by KAM
 

ADC1 B, Dionex ED 40 (01 06-23A\008-2802.D) 

Norm. 

260 

240 

220 

Q) 
D 

Q 
u -'='200 

c 
Q) 

~ 
D 

180 ~":r: 
;>, 

, !x'V 
,,~. 

00' 
u:> i>''" ,0
';!...'?'
 

160
 

2 4 6 8 mir 

========================~====================~===================== 

External Standard Report 
===========--==============================~======================~=== 

Sorte By Signal
 
Ca1ib. Data Modified Thursday, January 12, 2006 9:33:23 AM
 
Multiplier 1.0000
 
Dilution 1.0000
 
Use MulLiplier & Dilution Factor with ISTDs
 

Signal 1: ADC1 B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name
 
[min] [US*s] [ug/mL]
 

-------1------1----------1----------1----------1--1------------------F====~===============~ 

3.358 MM 15.42805 1.23516e-2 1.90560e-l Hydrogen Chloride IIManual Integration (KAM)~ 

Totals : 1. 90S 60e-1 
..... 

Results obtained with enhanced integrator! 

*** End of Report *** 

?age 1 of 1;onzo Reprocess 1/12/2006 9:59:16 AM KAM 
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__ Data File H:\LC2006Ql\GONZO\DATA\JAN2006\0106-23A\009-2901.D Sample Name: Lab blanc H20 

DIUF sed to di te samples 

===================================================================== 

Inject:ion Date 1/11/2006 4:24:49 PM Seq. Line 29 
ample Name Lab blank H20 Location Vial 9
 

p..cq. Operator KAM Inj 1
 

Acq. Instrumen Gonzo Inj Volume 25 \11
 

Acq. Method C:\LC2005Q4\GONZO\METHODS\1105-90.M
 
L st c nged 1/11/2006 10:03:40 N~ by KAM
 
Ana ysis Method H:\LC2006Q1\GONZO\METHOD\0106-34R.M
 
Last changed : 1 / 12 / 2006 9:35:53 N~ by KAM 

ADC1 B. Dionex ED 40 (0106-23A\009-2901.D) 

Norm. 

260 

240 

220 

200 

180 

160 V 
I 

2 4 6 8 min 

Exter al Standard Report 

Sorted By Signal
 
Calib. Data Modified Thursday, January 12, 2006 9:33:23 AM
 
Multiplier 1.0000
 
ilution 1.0000
 

U e Mul~iplier & Dilution Factor with ISTDs
 

Si naIl: ADC1 B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name
 
[min] [ 3*s] [ug/mL]
 

-------1------1----------1----------1----------1--1----------------- ­
3.352 Hydrogen Chloride 

T 1 0.00000 

ults obtai ed with nhanced integrator!
 
1 W- nings or Er ars
 

Warning: Calibrated campau d(s) not found 

==============================~==================-=====~=========== 

Page 1 of 2:onzo Reprocess 1/12/2006 9:59:26 AM KAM 
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Oat File H:\LC2006Ql\C~1Z0\OATA\JAN2006\0106-23A\009-2902.D Sample Na e: Lab blank H20 

DIUF used to dilute samples 

=====~=================;~====~==================================== 

Injection Date 1/ 1/2006 4:36:43 PM Seq. Line 29 
Sample Name Lab blank H20 Location Vial 9 
P-.cq. Operator KAM Inj 2 
Acq. Ins.r m nt Gonzo Inj Volume 25 III 
Acq. ethod C:\LC2005Q4\GONZO\METHOOS\1105-90.M 
L st changed 1/11/2006 10:03:40 AM by KAM 
Analysis Method H:\LC2006Q1\GONZO\METHOD\0106-34R.M 
Last changed 1/12/2006 9'35'53 N~ by KAM 

ADC1 B. Dionex ED 40 (0106·23A\009-2902.D) 

Norm. 

. 
260 

240 

220 

200 

180 

160 V 
2 4 6 8 mir 

============~==============~======================================--= 

External Standard Report 
===================================================================== 

Sorted By Signal
 
calib. Data Modified Thursday, January 12, 2006 9:33:23 N1
 
MUltiplier 1.0000
 
Dilution 1.0000
 
Use Multiplier & Dilution Factor with ISTDs
 

iglal 1: ADCl S, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name
 
[min] luS*s] [ug/mL]
 

-------1------1----------1----------1----------1--1----------------- ­
3.352 Hydrogen Chloride 

otals : 0.00000 

Res 'Its obtained with enhanced integrator!
 
1 Warnings or Errors
 

Warning: Calib-ated compound(s) not found 

==~=====================- ~====~~======~=====--~=========~= 

Page 1 of 2;onzo eprocess 1/12/2006 9:59:36 fu~ KAM 
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_Data File H: LC2006QI\GONZO\DATA\JAN2006\0106-23A\035-3401.D Sample "ame: MS/ n Cl*4. 05 

0106-34 Matrix Spike 

==================================~=============;========~=~======== 

Injection Date 1/11/2006 6:23:01 PM Seq. Line 34 
ample Name MS/Run C1*4.05 Location Vial 35 

Acq. O~erator KAM Inj 1 
Acq. Inst:rument Gonzo Inj Volume 25 III 
Acq. Method C:\LC2005Q4\GONZO\METHODS\1105-90.M 
Last changed 1/1 /2006 10:03:40 AM by KAM 
Analysis Method H:\LC2006Q1\GONZO\METHOD\0106-34R.M 
Last changed 1/12/2006 9:35:53 AM by KAM 

Norm. 

ADC1 S, Dionex ED 40 (01 06-23A\035-3401 D) 

..... 

260 

240 

220 

200 

180 

160 

Q) 
u 
"§ 
.c 
U 
c: 
Q) 

~ 
u 
>­
I , 
, 

("') 
l() 
("') 

<'i 

A 
2 4 6 8 mir 

External Standard Report 

Sorted By Signal 
Calib. Dat:a Modified Thursday, January 12, 2006 9:33:23 N1 
Multi lier 1. 0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

ignal 1: ADCl S, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [uS*s] [ug/roL] 

-------I------I----------�----------�-------~--I--I------------------

3.353 VP 202.917861.28582e-2 2.60916 Hydrogen Chloride 

Totals	 : 2.60916 

Results obtained with enhanced integrator! 
======:;;;=====-=================_.====================--==~=!!!!!!:~ 

*** End of Report *** 

Page 1 of 1 
~onzo Reprocess 1/12/2006 9:59:46 AM KNVj 

-173­



Da File H:\LC2006Q1\GONZO\DATA\JAN2006\0106-23A\035-3402.D Sample Name: M IRun C1*4.05 

01 6-34 Matrix Spike 

===================================================================== 

Injection Date 1/11/2006 6:34:52 PM Seq. Line 34 
Sample . arne MS/Run C1*4.05 Location Vial 35 
Acq. Operator !<AM Inj 2 
Acq. Instrument Gonzo Inj Volume 25 1 
Acq. Method C:\LC2005Q4\GONZO\METHODS\1105-90.M 
Last changed 1/11/2006 10:03:40 N~ by K~ 

l\nalysis Method H:\LC2006Q1\GONZO\METHOD\0106-34R.M 
Last changed 1/12/2006 9'35'53 N~ by K~ 

ADC1 B. Dionex ED 40 (0106-23A\035-3402.D) 

Norm. 

260 

240 

Q) 
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'8 
220 :c u 
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Q) 
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l[) 

'"M 

180 A
160 

2 4 6 8 mir 

===============================~============================-==~== 

External Standard Report 

Sort.e By Signal 
Calib. Data Modified Thursday, January 12, 2006 9:33:23 ~ 

Multiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

ignal 1: ADC1 B, Dionex ED 40 

Re[Time Type Area Amt/Area Amount Grp Name 
[min) [uS*s] [ug/mLl 

-------1------1----------1----------1----------1--1-----------------­
3.355 BP 203.41130 1.28586e-2 2.61559 Hydrogen Chloride 

Totals : 2.61559 

Results obt.ained with enhanced integrator! 
=========~~===================================================== 

*** End of Report *** 

Page 1 f',onzo Reprocess 1/12/20069:59:55 AM KAM 
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Method H:\LC2006Q1\GONZO\METHOD\0106-34R.M 

============~==;===~=========~=~~=========================~====== 

Calibration Table 
============~-====================================================== 

Calib. Data Modified Thursday, January 12, 2006 9:33:23 AM
 

Calculate External Standard
 
Based on Peak Area
 

ReI. Reference Window 5.000 %
 
Abs. Reference Window 0.000 min
 
ReI. 'on-ref. Window 5.000 %
 
Abs. on-ref. Window 0.000 min
 
Use M lriplier & Dilution factor with ISTDs
 
Uncalibrated Peaks not reported
 
Partial Calibration Yes, idenl ified peaks are recalibrate
 
Correct All Ret. Times: No, only for identified peaks
 

Curve Type Linear
 
Origin Connec":ed
 
Weight Equal
 

RecalibraLion Settings:
 
Average Response Average all calibrations
 
Average Retention Time: Floating Average New 75%
 

Calibration R port Options
 
Printour of recalibrations within a sequence: 

Calibration Table aite Recalibr tion 
Normal Report after Recalibration 

If the sequence is done with bracketing: 
Results of first cycle (ending previous bracket) 

Si~n-l 1: ADC1 5, Dionex ED 40 

RetTi e LvI Amount Area Amt/Area Ref Grp Name 
(min] Sig [ug/mL] 

-------1--1--1----------1----------1----------1---1--1-------------- ­
3.352 1 1 6.35000e-1 65.35980 9.71545e-3 Hydrogen Chloride 

2 2.45000 193.74500 1.26455e-2 
3 4.67000 350.12543 1.33381e-2 
4 6.70000 500.58625 1.33843e-2 
5 9.44000 725.16023 1.30178e-2 
6 13.30000 1035.62366 1.28425e-2 

Peak Sum Table 

***No Entries in t b1e*** 

Page 1 of 2,onzo Reprocess 1/12/2006 9:42:18 AM KAM 
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~ethod H:\LC2006Ql\GONZO\METHOD\Ol06-34R.M 

=========~=================~==============~=========~~===~====== 

Calibration Curves 
==============~===~=======~=====~================================== 

Hydrogen Chloride at expo RT: 3.352 
ADC1 B f Dionex ED 40 
Correlation: 0.99942 
Residual Std. Dev.: 13.62547 
Formula: y = mx + b 

m: 76.74516 
b: 2.67734 
x: Amount [ug/mL] 
y: Area 

=====================~===========================================~~= 

Page 2 of. 2oozo Reprocess 1/12/2006 9:42:18 AM KAM 
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Dat File H:\LC2006Ql\GONZO\DATA\JAN2006\0106-23A\001-1501.D	 Sample Name: Stand r 1 

==========================~==================~============ =========== 

Injection Date 1/10/2006 10:23:27 PM Seq. Line 15
 
Sample Name Standard 1 Location Vial 1
 
Jl..cq. Opera-r.or KAM Inj 1
 
Acq. Instrument Gonzo Inj Volume 25 III
 
Sequence File H:\LC2006Q1\GONZO\SEQUENCE\0106-23A.S
 
Acq. Hethod C;\LC2005Q4\GONZO\METHODS\1105-90.M
 
Last changed 1/10/2006 10:21;30 PM by KAM
 

(modified after loading)
 
Analysis lvlethod H: \LC200 6Q1 \GONZO\METHOD\ 010 6-34 R. M
 
L st changed 1/12/2006 9:35:53 AM by KAM
-

ADC1 S, Dionex ED 40 (0106-23A\001-1501.D) 

Norm. 

260 

240 

. 
220 

u '" '§ 
:c 
U

200 c 
'"Ol 
0 
U 
>­
I 
,180 

0 co 

~ -~ 160 

I 

2	 4 6 8 mlr 

External Standard Report 
============~====================================================~== 

Sorte By Signal 
Ca1ib. Da_a Modified Thursday, January 12, 2006 9:33:23 AM 
Multiplier 1.0000 
Dilution 1. 0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl S, Dionex ED 40 

RetTime Type ALea Arnt/Area Arnount Grp Name 
[min] [uS*"s] [ug/mL] 

-------1------1----------1----------1----------1--1----------------- ­
3.350 BB 64.37262 1.24882e-2 8.03898e-1 Hydrogen Chloride 

Totals	 : 8.03898e-1 

Results ob~ained with enhanced integrator! 
===~======~=======~===========~==~================================= 

*** End of Report *** 

Page 1 of 1,Onzo Reprocess 1/12/2006 9:44:52 AM KAM 
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jata F'le H:\LC2006Ql\GONZO\OATA\JAN2006\0106-23A\001-1502.0 Sample arne: Standar' 1 

Injection Date 
Sample Name 
Ac . Operator 
Acq. Instrument 
Sequence File 

eq. Method 
Last changed 

Analysis Met.hod 

1/10/2006 10:35:20 PM Seq. Line 
Standard 1 Location 
KAM Inj 
Gonzo Inj Volume 
H:\LC2006Q1\GONZO\SEQUENCE\0106-23A.S 
C:\LC2005Q4\GONZO\METHOOS\1105-90.M 
1/10/2006 10:33:23 PM by KAM 
(modified after loading) 
H:\LC2006Q1\GONZO\METHOO\0106-34R.M 

Last changed 1/12/2006 9:35:53 AM by KAM 
ADC1 B, Dionex ED 40 (0106-23A\001-1502D) 

Norm. , 

15 
Vial 1 

2 
25 III 

260 

240 

220 

200­

180­

'" u 
.~ 

.c 
0 
c 
'"Ol 
0 
'a 
;>, 
:r: 

0 

""' '"<'i 

\ 

160 ~ ~ 

2 4 6 8 mir 

External Standard Report 

So te By Signal 
C l·b. Data Mo ified Thursday, January 12/ 2006 9:33:23 AM 
Multiplier 1.0000 
Dilution 1. 0000 
Use ultipll r & Dilution Factor with ISTDs 

Signal 1: ADC1 B, Dionex ED 40 

RetTime T}~e Area Amt/Area Amount Grp Name 
[min] [uS*sJ [ug/mL] 

-- -------I------I----------�~---------I----------I--I------------------

3.-50 BP 66.27156 1.25037e-2 8.28641e-1 Hydrogen Chloride 

Tota s : 8.28641e-1 

Results obtained with enhanced integrator! 
============~=================================~=================

* * End of Report 
=== 
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I 

Data File H:\LC2006Ql\GOJ ZO\OATA\JAN2006\Ol06-23A\OO.-3501.D Sample arne: Sta dard 1 

jection Date 
Sample Name 
Acq. Operator 
Acq. Instrument 
Sequence File 
Acq. ethod 
Last ch nged 
Analysi Method 
Last: changed 

1/11/2006 6:46:46 PM Seq. Line 35 
Standard' 1 Location Vial 1 
KAM Inj 1 
Gonzo Inj Volume 25 III 
H:\LC2006Ql\GONZO\SEQUENCE\0106-23A.S 
C:\LC2005Q4\GONZO\METHODS\1105-90.M 
1/11/2006 10:03:40 AM by KAM 
H:\LC2006Q1\GONZO\METHOO\0106-34R.M 
1/12/2006 9'35'53 AM by KAM 

ADC1 B, Dionex ED 40 (0106-23A\001-3501.D) 

Norm. 
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240 

220 

200 

180 

160 
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'" 1:) 
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() 
c 

'" 01 
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-0 
>. 
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"1 
C'l 

1\ ~ 

2 4 6 8 mir 

Exte nal Standard Report 
=======~=====================================================~===== 

Sorted By Signal 
Calib. Data Modified Thursday, January 12, 2006 9:33:23 AM 
t4ultiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Di ution Factor with ISTDs 

SIgn 1 1: ADC1 B, Dionex ED 40 

R -cTime Type Area Amtl Area Amount Grp Name 
[min] [uS~s] [ug/mL] 

-------1------1----------1----------1----------1--1-----------------­
3,355 BP 65.23396 1.24954e-2 8.15121e-1 Hydrogen Chloride 

Totals : 8.15121e-l 

Resu1ta obtained with enhanced integrator! 
====================~=================================~====~========= 

*** End of Report *** 

Pa e 1 0- 1 
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~ata file H:\LC2006Q1\GONZO\DATA\JN~2006\Ol06-23A\OOl-3502.D Sample Name: Standard 1 

InjecLion Date 
Sa pIe Name 
Acq. Opera or 
cq. Instrument 

Sequence File 
Ac. ethod 
Last ch nged 
An lysis ethod 
Last changed 

1/11/2006 6:58:37 PM Seq. Line 35 
Standard 1 Location Vial 1 
KAM Inj 2 
Gonzo Inj Volume 25 )11 
H:\LC2006Q1\GONZO\SEQUENCE\0106-23A.S 
C:\LC2005Q4\GONZO\METHODS\1105-90.M 
1/11/2006 10:03:40 AM by KAM 
H:\LC2006Q1\GONZO\ ETHOD\0106-34R.M 
1/12/2006 9:35:53 AM by KAM 

ADC1 B, Dionex ED 40 (01 06-23A\001-3502. D) 

Norm. I 

. 
260 , 

240 

, 

220 ., 
u 
8 
:c 
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200 c., 
0> e 
u 
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I 

180 
, 

0 
en 
M 
ri 

1\ ~ 

160 

2 4 6 8 mir 

External Stand rd Report 
====================================================================~ 

Sorted By Signal 
Calib. Data Mod'fied Thursday, January 12, 2006 9:33:23 AM 
Multiplier 1.0000 
Dilutio 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Si_nal 1: ADC1 B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 
[min) [uS*s] [ug/mL] 

-------1------1----------1----------1----------1--1-----------------­
3.350 SP 65.56107 1.24980e-2 8.19384e-1 Hydrogen Chloride 

Totals : B.19384e-1 

R suits obtained with enhanced integrator! 

*** End of Report *** 
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Data File H:\LC2006Ql\GONZO\DATA\JAN2006\0106-23A\002-1601.D Sample Name: Standard 2 

===~======================================~==;===~===========~===== 

Injection DaLe 1/10/2006 10:47:14 PM Seq. Line 16
 
Sample arne Standard 2 Location Vial 2
 
Acq. Operator KAM Inj 1
 
Acq. Instrument Gonzo Inj Volume 25 VI
 
Sequence File H:\LC2006Q1\GONZO\SEQUENCE\0106-23A.S
 
Acq. Mec:hod C:\LC2005Q4\GONZO\METHODS\1105-90.M
 
La t changed 1/10/2006 10:45:16 PM by KAM
 

(modified after loading)
 
Analysis Method H:\LC2006Q1\GONZO\METHOD\0106-34R.M
 
Last changed 1/12/2006 9:35:53 AM by KAM
 

ADC1 B, Dionex ED 40 (0106-23A\OO2-1601.D) 

Norm. 

260 

240 

ll) 
u 
'C 
0 
:c220 u 
c 
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0 
U 
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200 I 
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180 

LL.
160 

, I 

2 4 6 8 mir 

========================================================-======----==== 

External Standard Report 

So te By Signal
 
Calib. Data Modifi d Thursday, January 12, 2006 9:33:23 AM
 
Multiplier 1.0000
 
Dilution 1.0000
 
Use Multiplier & Dilution Factor with ISTDs
 

Signal 1: ADe1 B, Dionex ED 40 

Ret Time Type Area Amt/Area Amount Grp Name
 
[min] [uS*s] [ug/mLl
 

-------1------1----------1----------1----------1--1----------------- ­
3.351 BP 193.90004 1.28502e-2 2.49166 Hydrogen Chloride 

Totals : 2.49166 

R suIts obt ined with enhanced integrator! 
=~:=====~=~=================~===========================--=====-== 

*** End of Report *** 
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__Jata File H:\LC2006Q1\GONZO\DATA\JAN2006\0106-23A\002-1602.D sample arne: S andard 2 

.....
 

======================-============================================== 

Injection Date 1/10/2006 10:59:06 PM Seq. Line 16 
Sample Name Standard 2 Location Vial 2 
Acq. Operator KAM Inj 2 
Acq. Instrument Gonzo Inj Volume 25 III 
Sequence File H:\LC2006Ql\GONZO\SEQU CE\0106-23A.S 
Acq. 1ethod C:\LC2005Q4\GONZO\METHODS\1105-90.M 
Last changed 1/10/2006 10:57:09 PM by KAM 

(mo i£ied after loading) 
Analysis Method H:\LC2006Ql\GONZO\METHOD\0106-34R.M 
Last changed 1/12/2006 9:35:53 AM by KAM 

ADC1 B. Dionex ED 40 (0106-23A\002-1602.D) 

Norm. 

\, 

260 

240 

Q} 
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220 
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180 

A
160 
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External Standard Report 

Sorted By Signal 
Calib. Da~a Modified Thursday, January 12, 2006 9:33:23 AM 
Multiplier 1.0000 
Dilution 1.0000 
Use M Itiplier & Dilution Factor wi h ISTDs 

Signal 1: ADCl S, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [uS*s] [ug/mL] 

-------1------1----------1----------1----------1--1-----------------­
3.349 BP 192.67894 1.28491e-2 2.47575 Hydrogen Chloride 

Totals : 2.47575 

Results obtained with enhanced integrator! 
==============================-=~======~~==~=========~~========= 

*** End of Report *** 
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_Jaca File H:\LC2006Ql\GONZO\OATA\JAN2006\0106-23A\002-3601.0 Sample Name: Scand rd 2 

Injec ion Date 1/11/2006 7:10:32 PM Seq. Line 36
 
Sample 'arne Standard 2 Location Vial 2
 
Acg. Operator KAM Inj 1
 
Acq. Instrument Gonzo Inj Volume 25 III
 
Sequence File H:\LC2006Q1\GONZO\SEQUENCE\0106-23A.S
 
cg. Method C:\LC2005Q4\GONZO\METHODS\1105-90.M
 

Last changed 1/11/2006 10:03:40 AM by KAM
 
Analysis Method H:\LC2006Q1\GONZO\METHOD\0106-34R.M
 
Last changed 1/12/2006 9:35:53 AM by KAM
 

ADC1 B, Dionex ED 40 (0106-23A\002-3601.D) 

Norm. 

260 

240 

Q.l 
D 
'§ 

.... 220- :c 
u 
c 
Q.l 
01 
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>­
I200 
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180 

A 
160 

2 4 6 8 min 

~================================================-===========~==~= 

External Standard Report 
=~==:============~============~==~~======~=================;======== 

Sorted By Signal
 
Calib, Data Modified Thursday, January 12, 2006 9:33:23 AM
 
"luI tiplier 1.0000
 
Dilution 1.0000
 
Use Multiplier & Dilution Factor with ISTDs
 

Sign 1 1: AOC1 B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name
 
(min] [uS*s] rug/roLl
 

-------1------1----------1----------1----------1--1----------------- ­
3.352 BP 194.21915 1.28505e-2 2.49582 Hydrogen Chloride 

Totals: 2.49582 

Results obtaine with enhanced integrator! 

*** End of Report *** 
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__)aca File H:\LC2006Ql\GONZO\DATA\JAN2006\0106-23A\002-3602.D ample Name: Stand rd 2 

Injection Date 1/11/2006 7:22:16 PM Sea. Line 36 
Sample arne Standard 2 Location Vial 2 
JI.cq. Operator K~~ Inj 2 
Acq. Instrument Gonzo Inj Volume 25 III 
Sequence File H:\LC2006Q1\GONZO\SEQUENCE\0106-23A.S 
Acq .. ethod C:\LC2005Q4\GONZO\METHODS\1105-90.M 
Last changed 1/11/2006 10:03:40 N~ by KAM 
Analysi . Method H: \LC2006Q1 \GONZO\i'1ETHOD\0106-34 R. M 

Last changed 1/12/2006 9:35:53 AM by KAM 
ADC1 B. Dionex ED 40 (0106-23A\002-3602.D) 

Norm. 

260 

240 

D '" 'C 
0
:c220 
0
 
c
 
Ol '" e 
D 
>, 
I200 
, 

<D 
<D 

'"C'i 

180 

~ A,
160 ­

, 
2 4 6 8 min 

===========~=======:========================~================== ===== 

External Standard Report 
===================================================================== 

Sorted By Signal 
Calib. Data Modifie Thursday, January 12, 2006 9:33:23 AM 
Mul tiplier 1.0000 
Dilution 1.0000 
Use Mu tiplier & Dilution Factor with ISTDs 

5i naIL: ADC1 S, Dionex ED 40 

RetTim TJ~e Ar a Amt/Area Amount Grp Name 
[min] [uS*s] [ug/mLj 

-------1------1----------1----------1----------1--1----------------- ­
3.356 SP 194.18185 1.28505e-2 2.49533 Hydrogen Chloride 

Totals: 2.49533 

Results obtaine with enhanced integrator! 
=====--====================~==========================================
 

*** End of Report ~**
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J t file H: LC2006Ql\GO fZO\OATA\JAN2006\0106-23A\003-1701.D Sample Name: SLandar. 3 

===============~===========================================-===~===== 

In~ection Date 1110/2006 11:11:00 PlvJ Seq.,ine 17 
ample Name Stand- rd 3 Loca-cion Vial 3 

F.cq. Opera tor KAM Inj 1 
Acq. Instrument Gonzo Inj Volume 25 1 
Sequence file H:\LC2006Ql\GONZO\SEQUENCE\0106-23A.S 
Ac . Me1...h d C:\LC2005Q4\GONZO\METHODS\1105-90.M 
La'L c nged 1/10/2006 11:09:02 PM by KAM 

(modified after loading)
 
Analysis Method H:\LC2006Q1\GONZO\METHOD\0106-34R.M
 
Last changed : 1/12/2006 9:35:53 AM by KAi'1
 

ADC1 B, Dionex ED 40 (0106-23A\003-1701.D) 

Norm. 

260 

"0 '" 
§240 :c 
u 
c 
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220 >­
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200 

, 
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180 

J \ ~ 
160 

2 4 6 8 mir 

External Standard Report 

Sorted By Signal
 
Calib. DaLa Modified Thursday, January 12, 2006 9:33:23 ,~
 

ulti lier 1.0000
 
Dilution 1.0000
 
Use Multiplier & Dilution Factor with ISTDs
 

Sign 1 1: ADC1 B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [uS*s] [ug/m-] 

-------[------1----------1----------1----------1--1----------------- ­
3.34 BB 349.85721 1.29304e-2 4.52380 Hydrogen Chloride 

Totals 4.52380 

Results ob ained with enhanced inLegrator! 
=============--======~=========~===~=====================~====== 

*** End of Report *** 
.... 
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__Data File H:\LC2006Ql\GO ZO\DATA\JAN2006\Ol06-23A\003-1702.D Sample Name: otandard 3 

Injection Date 1/10/2006 11:22:43 PM Seq. Line 17 
Sample Name Stan ard 3 Location vial 3 
Acq. 0lJeraLor KAM Inj 2 
Acq. Instrument Gonzo Inj Volume 25 III 
Sequence File H:\LC2006Ql\GONZO\SEQUENCE\0106-23A.S 
Acq. Method C:\LC2005Q4\GONZO\METHODS\1105-90.M 
Last changed 1/10/2006 11:20:57 PM by KAM 

(modified after loading) 
Analysis Met-hod H:\LC2006Q1\GONZO\METHOD\0106-34R.M 
Last changed 1/12/2006 9'35-53 AM by KAM 

ADC1 B, Dionex ED 40 (0106-23A\003-1702.D) 

Norm. 

260 

Q) 
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240 "§ 
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200 

180 
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160 
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ExteFnal Standard Report 
:=====================================~=============================== 

Sorted By Signal
 
Calib. Data Modified Thursday, January 12, 2006 9:33:23 ~~
 

ultiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl B, Dionex ED 40 

Re Time Type Lea Amt/Area Amount Grp Name 
[mi ] [uS * s] lug /mL] 

-------1------1----------1----------1----------1--1----------------- ­
3.349 BB 349.80945 1.29304e-2 4.52318 Hydrogen Chloride 

Totals : 4.52318 

Results obtained with enhanced integrator! 

*** End of Report ~ * 
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_Data File· : \LC2006Q1 \GONZO\DATA\JAN2006\0106-23A\003-3701. D	 Sample Name: Standard 3 

=======~=====~=======~=====================-~================== == 

In'ection Date 1/11/2006 7:34:19 PM Seq. Line 37 
Sample Name Standard 3 Location Vial 3 
Acq, Operator KAM Inj 1 
Acq. Instrument: Gonzo Inj Volume 25 lJl 
Sequence File H:\LC2006Q1\GONZO\SEQUENCE\0106-23A.S 
Acq. Met od C:\LC2005Q4\GONZO\METHODS\1105-90.M 
Last changed 1/11/2006 10:03:40 AM by KAM 

An lysis Method H:\LC2006Q1\GONZO\METHOD\0106-34R.M 
Last changed 1/12/2006, 9'35'53 AM by KAM 

Norm, l 

260 ­

240 

220 

200 

180 

160 

ADC1 B, Dionex ED 40 (0106·23A\003-3701,D) 

"(J'" 
'C: 
0
:c 
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c 
0> '" 2 
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'<!" 
U") 
("") 

M 

.
 
J \ 

2	 4 6 8 mir 

===================================~================================ 

Ex ernal Stand r Report 
=================-======================================-===========~ 

Sorted By Signal 
Calib. Data ~odified Thursday, January 12, 2006 9:33:23 AM 
Multipli r 1. 0000 
Dilutio 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Si naIl: ADC1 B, Dionex	 ED 40 

RerTime Type Area Amt/A.r.'''il Amount G p Name 
[min] [ S'" s] [ug/mL] 

-------1------1----------1----------1----------1--1----------------- ­
3.354 BB 350.54810 1.29306e-2 4.53280 Hydrogen Chloride 

To ala : 4.53280 

Results	 obtained with enhanced integrator!
 

*** End of Report ***
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3 -'ata File H:\LC2006Ql\GONZO\DATA\JAN2006\Ol06-23A\003-3702.D	 Sample Name: Standar 

==============~==~=====~================~======-==================~ 

Injection Date 1/11/2006 7:46:15 PM Seq. Line 37 
ample Name Standard 3 Location Vial 3 

Ac . Operator KAM Inj 2 
Acq. Instrument Gonzo Inj Volume 25 \11 
Sequence File H:\LC2006Q1\GONZO\SEQUENCE\0106-23A.S 

cq. !"let od C:\LC2005Q4\GONZO\METHODS\1105-90.M 
Last changed 1/11/2006 10:03:40 ~~ by KAM 
An lysis Method H:\LC2006Q1\GONZO\METHOD\0106-34R.M 
La.:;t changed 1/12/2006 9'35'53 AM by KAM-

ADC1 B. Dionex ED 40 (0106-23A\003-3702.D) 

Norm. 

260 

<D
 
TI
 

~240 
.r= 
U 
c: 
<D

8',
 
-0
 
>­220 :r: 

... 
(") '" 
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200 

180 

\/ 
160 

2	 4 6 8 mir 

=============~====================================================== 

External Standard Report 
==========-=======================--==~===~===========~============= 

Sorted By Signal 
Calib. DaLa edified Thursday, January 12, 2006 9:33:23 AM 
MUltiplier 1.0000 
Dilution 1.0000 
Use M Itip1ier & Oil tien Factor with ISTOs 

Sjgnal 1: ADC1 B, Dionex EO 40 

RetTime Type Area Amt/Ar a Amount Grp Name 
(m' nJ [uS*s]	 [ug/mL] 

-------1------1----------1----------1----------1--1----------------- ­
3.354 PB 350.28696 1.29305e-2 4.52940 Hydrogen Chloride 

Totals	 : 4.52940 

Re ults obtained with enhanced integrator! 
===================- =====-==========.=======-======= 

*** End of Report *** 
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Jata rile H:\LC2006Q1\GONZO\OATA\JAN2006\0106-23A\004-1B01.D Sample Name: SLandard 4 

Injection Date 1/10/2006 11:34:49 PM Seq. Line 18 
Sample Name Standard 4 Location Vial 4 
P,cq. Operat:or KAM Inj 1. 
Acq. Instrument Gonzo Inj Volume 25 )11 
Sequence File H:\LC2006Q1\GONZO\SEQUENCE\0106-23A.S 
}\cq. Method C:\LC2005Q4\GONZO\METHOOS\1105-90.M 
La t changed 1/10/2006 11:32:48 PM by KAM 

(modified afLer loading) 
Analysis Method H:\LC2006Q1\GONZO\METHOO\0106-34R.M 
Last changed 1/l2/200p 9:35:53 AM by KAM 

AOC1 S, Oionex: EO 40 (0106-23A\004-1801.D) 

Norm. 

., 
'tJ 

260 §
 
:E
 
u 
c., 
8' 

240 15 
>­

I 

N
 
ll'l
 
(") 

I(")220 

200 

180 

\ 
160 

2 4 6 8
I 

mir 

====~=================================--===========================~== 

External Standard Report 
====== -========================================================== 

Sorted By Signal 
Calib. Daca Modified Thursday, January 12, 2006 9:33:23 AM 
Mul tiplier 1. 0000 
Di ut10n 1.0000 
Use Multiplier & Oil tion Factor with ISTDs 

Signal 1: ADC1 B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [uS*s] [ug/mLl 

-------1------1----------1----------1----------1--1----------------- ­
3.352 PB 494.10547 1.29595e-2 6.40338 Hydrogen Chloride 

Total 6.40338 

Resu ts obtained with enhanced integrator! 
~-=========-=========~===---===============~-==========--========== 

*** End of Report *** 

Page 1 of 1;onzo Reprocess 1/12/2006 9:45:13 }\M KAM 
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ata rile H:\LC2006Q1\GONZO\DATA\JAN2006\0106-23A\004-1802.D 

===~==========;:==~====================================~;;======== 

Injection Date 
Sample Name 
Acq. Operator 
Acq. Instrument 
Sequence File 
Acq. Method 
Last c .. anged 

Analysis Mec:.hod 
Last changed 

1/10/2006 11:46:45 PM Seq. Line 
Standard 4 Location 
KM1 Inj 
Gonzo Inj Volume 
H:\LC2006Q1\GONZO\SEQUENCE\0106-23A.S 
C:\LC2005Q4\GONZO\METHODS\1105-90.M 
1/10/2006 11:44:45 PM by KAM 
(modified after loading) 
H:\LC2006Q1\GONZO\METHOD\0106-34R.M 
1/12/2006 9:35:53 AM by K,~ 

18 
Vial 4 

2 
25 III 

ADC1 B. Dionex ED 40 (01 06-23A\004-1802. D) 

Norm. 

Sample la e: Scandard 4 

260 

240 

220 

<J) 
TI 
.~ 

:r: 
u 
c 
<J) 
0) 

e 
TI » 
:r: 

<n' 
0') 

l"i 

200 

180 

160 

, 
2 

J \ 

4 6 8 mi 

External Standard Report 

Sorted By 
Calib. Data Modified 
Multiplier 
Dilution 
Use MU1~iplier & Dilution 

Signal 
Thursday, January 12, 2006 9:33:23 AM 
1.0000 
1.0000 

Factor with ISTDs 

Signal 1: ADC1 B, Dionex ED 40 

ReLTime Type Area Amt/Area Amount Grp Name 
[min] [uS* s] lug/roLl 

-------1------1----------1----------1----------1--1-----------------­
3,351 PB 503.09485 1.29608e-2 6.52051 Hydrogen Chloride 

Totals : 6.52051 

Results obta'ned with enhanced integrator! 
===========~=========~==================================--=========== 

*** End of Report *** 

Page 1 of 1;onzo Reprocess 1/12/2006 9:45:16 AN KAM 
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~ata File H:\LC2006Ql\GONZO\DATA\JAN2006\Ol06-23A\004-3801.D	 Sample Name: Standar' 4 

Injection Date 
Sample Name 
Acq. Operator 
il.cq. Instrument 
Seque ce File 
Acq. Method 
L st changed 
Anal sis !"1ethod 
Last changed 

1/11/2006 7:58:11 PM Seq. Line 38 
Standard 4 Location Vial 4 
KAM Inj 1 
Gonzo Inj Volume 25 III 
H:\LC2006Q1\GONZO\SEQUENCE\0106-23A.S 
C: \LC200SQ4\GONZO\METHODS\1" OS-90.M 
1/11/2006 10:03:40 AM by KAM 
H:\LC2006Q1\GONZO\METHOD\0106-34R.M 
1/12/2006 9'35'53 AM by KAM 

-


ADC1 B. Dionex ED 40 (01 06-23A\004-3801.D) 

Norm. , 

v 
"0 

260 '§ 
:c u 
c= v 
Ol e

240 "0 
>. 
I 
, 

N 
«1 
C") 

M220 

200 

180 

.\ 
160 

I 

2	 4 6 8 mir 

============================================~===~============= ======= 

External St ndard Report 
====================================================--========~====== 

Sorted By Signal 
Calib. Data Modified Thursday, January 12, 2006 9:33:23 fuVJ 
t-1ultiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

i nal 1: ADCl 8, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 
[ in] [uS*s] [ug/mL] 

-------1------1----------1----------1----------1--1----------------- ­
3.352 PB 503.30927 ~.29608e-2 6.52330 Hydrogen Chloride 

Totals : 6.52330 

Results	 obtained with enhanced integrator!
 

*** End of Report ***
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D t 'ile H:\LC2006Ql\GONZO\DATA\JAN2006\0106-23A\004-3802.D Sample Name: st nard 4 

============~====~===~========================~=============~;== 

Injection Date 1/11/2006 8:10:03 PM Seq. Line 38 
Sample Name Standard 4 Location Vial 4 
Acq. 0 erator KAM Inj 2 
Acq. Instrument Gonzo Inj Volume 25 )11 

Sequence ~ile H:\LC2006Q1\GONZO\SEQUENCE\0106-23A.S 
Acq. Method C:\LC2005Q4\GONZO\METHODS\1105-90.M 
Last changed 1/11/2006 10:03:40 AM by KAM 

Analysis eth d H:\LC2006Q1\GONZO\METHOD\0106-34R.M 
L,ast c h anged : 1/12/~006L. 9 : 35 : 53 AM b y KAM 

ADC1 B. Dionex ED 40 (0106-23A\OO4-3802.D) 

Norm. 

., 
'0 
.~260 
:c 
u 
.,c

~ 240 >­
I 
, 

r­
01 '" 

220 '" 
I 

- 200 

180 

\ 
160 'v 

I 
2 4 6 8 min 

====~====~=============================~=========================== 

External Standard Report 
===================================================================== 

orted By Signal 
Calib. D ta od'f'ed Thursday, January 12, 2006 9:33:23 AM 
Multiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Si nal 1: ADC1 S, Dionex ED 40 

RetTime Type Are Amt/Area Amount Grp N me 
[min] [uSxs] [ug/mLl 

-------1------1----------1----------1----------1--1-----------------­
3.357 BB 501.83542 1.29606e-2 6.50410 Hydrogen Chlor·de 

Totals: 6.50410 

Results obtaine with enhanced integrator! 
=======================================--====================~==~== 

*** End of Report *** 
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pata File H:\LC2006Ql\GONZO\OATA\J- r2006\0106-23A\005-1901.D Sampl~ ame: Standard 5 

Injection Date 1/10/2006 11:58:40 PM Seq. Line 19 
Sample Name Standard 5 Location Vial 5- Acq. Operator 
Acq. Instrument 
Sequence File 
Acq. et:hod 
L st changed 

Analysis Method 
Last changed 

KAM Inj 1 
Gonzo Inj Volume 25 III 
H:\LC2006Q1\GONZO\SEQUENCE\0106-23A.S 
C:\LC2005Q4\GONZO\METHODS\l105-90.M 
1/10/2006 11:56:40 PM by KN~ 

(modified after loading) 
H:\LC2006Q1\GONZO\METHOD\0106-34R.M 
1/12/2006 9:35:53 N~ by KAM 

ADC1 B. Dionex ED 40 (0106-23A\005-1901.D) 

Norm. 

260 

240 

220 

I 

'" Ll 
'C 
0'
:c 
u 
c 
<D 
01 
0 
U 
>­
:r: 

I 

200 

180 

160 ~ 

2 

J \ , 

4 6 

J\0 

8 mir 

=====================================--=~=~================~====~= 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, January 12, 2006 9:33:23 AM 
MUl1:iplier 1.0000 
i'utian 1.0000 

Use Multiplier & Dilution factor with ISTDs 

Sign 1 1: ADCl B, Dionex ED 40 

RetTime Type Area AmtlArea Amount Grp Name 
[mi ] [ S * s] [ug 1 ] 

-------1------1----------1----------1----------1--1-----------------­
3. 52 PV 726.57611 ~.29821e-2 9.43250 Hydrogen Chloride 

Totals : 9.43250 

Results obtained with enhanced integrator! 
===================================================================== 

*** End of Report *** 

Page 1 of 1 
;onzo Reprocess 1/12/2006 9:45:20 AM KN~ 

-194­



Data file H:\LC2006Ql\GONZO\OATA\J 2006\0106-23A\005-1902.0 Sample Name: Scandard S 

===;===:==~====~========~=====--===============~============~===== 

Injection Date 1/11/2006 12:10:36 AM Seq. Line 19 
Sample Name Standard 5 Location Vial 5 
Acq. 0 erator KAM Inj 2 
}I.eq. Instrument Gonzo Inj Volume 25 \11 
Seq ence File H:\LC2006Q1\GONZO\SEQUENCE\0106-23A.S 
Acq. Method C:\LC2005Q4\GONZO\~ffiTHOOS\1105-90.M 

Last changed 1/11/2006 12:08:36 fu~ by KAM 
(modified afcer loading) 

Analysis Met od H:\LC2006Q1\GONZO\METHOO\0106-34R.M 
Last changed 1/12/2006 9:35:53 AM by KAM 

ADC1 S, Dionex ED 40 (0106-23A\005-1902.D) 

Norm. " "0 
'§ 
:c 
0 
c 

260 " Ol e 
"0 
>­
:r: 

240 

220 

200 

180 

160 

2 
I 
4 

I 

6 8 mi 

External Standard Report 

Sorted By Siqnal 
Calib. Data Modified Thursday, January 12, 2006 9:33:23 AM 
Hulti lier 1.0000 
Dilut:ion 1.0000 
Use Multiplier & Oil tion Factor with ISTDs 

Sig all: ADC1 B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [uS*s] [ug/mLl 

-------1------1----------1----------1----------1--1-----------------­
3,~52 BB 724.75885 1.29820e-2 9.40882 Hydrogen Chloride 

Totals: 9.40882 

Result obtained with eohanced int:egrator! 
=======:=====~========~====================================~~ 

*** End of Report *** 
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Data file H:\LC2006Ql\GONZO\DATA\J 2006\0106-23A\005-3901.D ample Name: Standard 5 

-


=====================================~=-================~=========== 

Injection Date 1/11/2006 8:21:53 PM Seq. Line 39 
Sample Name Standard 5 Location Vial 5 
1'.cq. 0 era Lor KAM Inj 1 
Acq. In trument Gonzo Inj Volume 25 ).11 
Seq ence File H:\LC2006Q1\GONZO\SEQUENCE\0106-23A.S 
Acq. ethod C:\LC2005Q4\GONZO\METHODS\110S-90.M 
Last changed 1/11/2006 10:03:40 AM by Kfu~ 

An lysis ethod H:\LC2006Q1\GONZO\METHOD\Ol06-34R.M 
Last changed 1/12/2006 9:35:53 AM by ~~ 

Norm. 

260 

240 

ADC1 S, Dionex ED 40 (01 06-23A\005-3901.D) 
<1l 
"0 
.~ 

:c 
0 
c: 
<1l 
Ol
2, 
"0 
;>, 
:r: 

220 

200 

\ 

180 

160 
\ -

2 4 6 8 mir 

External Stand rd Report 

Sorted By Signal 
Calib. Data Modified Thursday, January 12, 2006 9:33:23 AM 
'luI tiplier 1. 0000 
Dilution 1.0000 
Use MUltiplier & Dilution Factor with ISTDs 

5ig all: ADCl B, Dionex ED 40 

RetTim Type Area Amt/Area funount Grp Name 
(min] [uS*s] [ugl L] 

-------1------1----------1----------1----------1--1-----------------­
3.351 PB 725.80151 1.29821e-2 9.42241 Hydrogen Chloride 

Totals : 9.42241 

Results obtained with enh~nced integrator! 

*** End of Report *** 

"'­
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'lata File H: \LC2006Ql \GONZO\OATA\JAN2006\Ol06-23A\005-3902. 0 Sample Name: Standard 5 

===========~;;==================~~==~==================~~~==~=== 

Injection Date 1/11/2006 8:33:45 PM Seq. Line 39
 
Sample Name Standard 5 Location Vial 5
 
Acq. Operator KAM Inj 2
 
Acq. Instrument Gonzo Inj Volume 25 \11
 
Sequence File H:\LC2006Q1\GONZO\SEQUENCE\0106-23A.S
 
Acq. !'1ethod C:\LC200~Q4\GONZO\METHODS\1105-90.M
 

Last changed 1/11/2006 10:03:40 AM by KAM
 
Analysis Method H:\LC2006Ql\GONZO\~ETHOD\Ol06-34R.M
 

Last changed 1/12/2006 9:35:53 AM by KAM
 

Norm. 

260 

240 

220 

200 

180 

160 ­

ADC1 S, Dionex ED 40 (01 06-23A\005-3902.D) 

LJ '" 
8 

L 

U 
c 
OJ '" 0 
-6 
>, 

I 

, 

\
 

I
 
i 

2 4 q 

External Stand rd Report 

8 min 

Sorted By Signal 
Calib. Data Modified Thursday, January 12, 2006 9:33:23 AM 
Multiplier 1.0000 
Dilution 1. 0000 
Use MUltiplier & Dilution Factor with ISTOs 

Sig, all: ADC1 B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [ 5*s] [ug/mL] 

-------1------1----------1----------1----------1--1----------------- ­
3.355 BB 723.50446 1.2981ge-2 9.39248 Hydrogen Chloride 

Totals : 9.39248 

Results obtained with enhanced integrator! 
==============================================================--====== 

*** End of Report *** 
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Data file H:\LC2006Q1\GO ZO\DATA\Jm~2006\0106-23A\006-2001.D Sample Name: Stand-rd 6 

========~=============~================================~=======~==== 

20 
Vial 6 

1 
25 )11 

1/11/2006 12:22:27 AM Seq. Line 
Standard 6 Location 
KAM -nj 
Gonzo Inj Volume 
H:\LC2006Q1\GONZO\SEQUENCE\0106-23A.S 
C:\LC2005Q4\GONZO\METHODS\1105-90.M 
1/ /2006 12:20:33 m1 by Km1 
(modified after loading) 
H:\LC2006Q1\GONZO\METHOD\0106-34R.M 

/ 2/2 9 35 5 
Analysis Method 
Last changed : 1 1 006 : : 3 AM by KAM 

ADC1 B, Dionex ED 40 (0106-23A\006-2001.D) 

Norm. 

Injecl:ion Date 
Sample Name 
Acq. Operator 
Acq. Instrument 
Sequence File 
Acq. Method 
Last changed 

260 

240 

I 

220 

200 

180 ~ 
160 

~ \..­

2 4 6 8 mir 

External Standard .eport 

Sorted By 
2alib. Data Modified 
t·1ul tipHer 
Dilution 
Use MUltiplier & Dilution 

Signal 
Thursday, January 12, 
1.0000 
1.0000 

factor wiLh ISTDs 

2006 9:33:23 AM 

Signal 1: A~~l B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 
[min) [U3*5] [ug/mL] 

-------1------1----------1----------1----------1--1-----------------­
3.351 BB 1034.92810 1.29964e-2 13.45037 Hydrogen Chloride 

To_al 13.45037 

Result obtained WiLh enhanced integrator! 

*** End of Report *** 

Page 1 of 1ionzo Reprocess 1/12/2006 9:45:27 AM KAM 
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lata File H:\LC2006Ql\GOiZO\OATA\JAN2006\Ol06-23A\006-2002.D	 Sample Name: Standard 6 

==~===~====;;;;=====================~=~====;==;===================== 

Injection DaLe 1/11/2006 12:34:19 AM Seq. Line 20 
Sample Name Standard 6 Location Vial 6 
Aeq. Operator KAM Inj 2 

eq. Instrument Gonzo	 Inj Volume 25 1 
equence File H:\LC2006Q1\GONZO\SEQUENCE\0106-23A.S
 

Acq .. eLhod C:\LC2005Q4\GONZO\METHODS\1105-90.M
 
Last changed 1/11/2006 12:32:23 AM by KAM
 

(modified a=te~ 10 ding)
 
Analysis Method H:\LC2006Q1\GONZO\METHOD\0106-34R.M
 ..... Last changed 1/12/2006 9:35:53 AM by KAM 

ADC1 B, Dionex ED 40 (0106-23A\006-2002.D) 

Norm. 

260 

240 

220 

200 

180 ~ALiu 
~ ~ 

160 

2	 4 6 8 min 

External Standard Report 

Sorted By Signal
 
Calib. Data ~odified Thursday, January 12, 2006 9:33:23 fu~
 

.....	 Multiplier 1.0000 
Dilution 1.0000 
Use . ulLiplier & Dilution Factor with ISTDs 

~i naIl: ADCl B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name
 
[min] [ 5*s] [u /mL]
 ..... -------1------1----------1----------1----------1--1----------------- ­
3.352 BB 1034.94312 1.29964e-2 13.45056 Hydrogen Chloride 

Totals :	 13.45056 

Results obtained with enhanced integrator! 
======-===============--=====-============--=====-==============--=~= 

*** End of Report *** 

Page 1 of 1 
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Data file H: \LC200 6Q1 \GONZO\ DAIT'A\JAN200 6\ 0 106-23A\ 00 6-4 001. D 

==========~====================-===~=============;=================== 

40 
Vial 6 

1 
25 ].11 

1/11/2006 8:45:37 PM Seq. Line 
Standard 6 Location 
KAM Inj 
Gonzo Inj Volume 

:\LC2006Q1\GONZO\SEQUENCE\0106-23A.S 
C:\LC2005Q4\GONZO\METHODS\1105-90.M 
1/11/2006 8:45:28 PM by KAM 

(modified after loading) 
H:\LC2006Q1\GONZO\METHOO\0106-34R.M 
1/12/2006 9'35'53 AM by KAM 

Analysis Method 
Last changed 

In'ection Date 
Sample Name 
Acq. Operator 
Acq. Instrument 

eq ence File 
q. Method 

Last changed 

ADC1 B, Dionex ED 40 (0106-23A\006-4001,D) 

Norm, 

Sa~ole arne: Stan ard 0 

260 

240 

, 
I 

220 

200 

180 

160 

2 

-
) 

4 

~ _1'0 
6 8 min 

=====================~=========~===============================-~-= 

Exte~nal Standard Report 

Son:ed By Signal 
Calib. Data Modified Thursday, January 12, 2006 9:33:23 ~~ 

Multiplier 1.0000 
Dilution 1.0000 
Use MulLiplier & Dilution Factor with ISTDs 

Qig all: ADC1 S, Dionex ED 40 

RetTime Type Are Amt/Rcea Amount Grp Name 
[m' n] [uS"-s] [ug/mL] 

-------1------1----------1----------1----------1--1-----------------­- 3.353 PB 036.14771 1.29965e-2 13.46626 Hydrogen Chlori e 

Total 13.46626 

Results obtained with enhanced integrator! 
========================~==-====:====================~:============ 

1*** End of Report *** 

Page 1 of 1
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Jata File H:\LC2006Ql\GONZO\DATA\JAN2006\0106-23A\006-4002.D Sample arne: Standard 6 

-


Injection Date 1/11/2006 8:57:28 PM Seq. Line 40 
Sample Name Standard 6 Location Vial 6 
Acq. Operator KAM Inj 2 
Acq. Instrument Gonzo Inj Volume 25 pI 
Seque.ce Pile n:\LC2006Ql\GONZO\SEQUENCE\0106-23A.S 
,e . Method C:\LC2005Q4\GONZO\ ETHODS\1105-90.M 

Last eha ged 1/ 1/2006 8:55:32 PM by KAM 
(modified fter 10 ding) 

An lysis Method H:\LC2006Q1\GONZO\METHOD\0106-34R.M 
Last changed 1/12/2006 9:35:53 AM by KAM 

, 

l ­

ADC1 B, Dionex ED 40 (0106·23A\006·4002.D) 

Norm. 

260 

240 

220 

200 

180 

160 

2 4 

~ 
6 

f\~ 

8 mir 

External Standard Report 

So ted By Signal 
Calib. Da~a Modified Thursday, January 12, 2006 9:33:23 AM 

u iplier 1.0000 
Dilutio 1.0000 
Use MUltiplier & Dilution Factor with ISTDs 

5i n 1 1: ADC1 B, Dionex ED 40 

Re Time Type Area Amt/Area Amount Grp Name 
min] [uS*s] [ug/mL] 

-------1------1----------1----------1----------1--1-----------------­
3.3~2 B8 1036.47571 1.29965e-2 13.47053 Hydrogen Chloride 

Totals : 13.47053 

Results obtained with enhanced integrator! 
=----=-=-=-==-=-------- --­

*** End of Report *** 
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~ata File H:\LC2006Ql\C~NZO\DAT \JAN2006\0106-23A\007-2701.D Samp_e arne: Standard 58 

Injection Date 1/11/2006 3:37:21 PM Seq. Line 27 
Samp e Name Standard SS Location Vial 7 
Acq. Operator KAM Inj 1 
Acq. Instrument Gonzo Inj Volume 25 )11 
Sequence File H:\LC2006Q1\GONZO\SEQUENCE\0106-23A.S 
Acq. ethod C:\LC2005Q4\GONZO\METHODS\1105-90.M 
Las1: cha ged 1/11/2006 10:03:40 AM by KAM 
Analysis Method H:\LC2006Q1\GONZO\M~THOD\0106-34R.M 

Last changed 1/12/2006 9'35'53 N1 by K~~ 

..... 

ADC1 B, Dionex ED 40 (0106-23A\007-2701.D) 

Norm. 

260 I 
Q) 
u 

240 5
:c u 
c 
Q) 
01 e 
u 

220 ;>,.
:r 

<[) 
<[) 
C'l 
n 

200 

180 

/ \ 
160 

I 

2 4 6 8 mir 

External Standard Report 

Sorted By Signal
 
Calib. Data Modified Thursday, January 12, 2006 9:33:23 AM
 
MUltiplier 1.0000
 
Di1u;;ion 1. 0000
 
U e MUltiplier & Dilution Factor with ISTDs
 

ignal 1: ADCl B, Dionex ED 40 

RetTime ype Area Amt/Area Amount Grp Name 
[min) [uS*s) [ug/mL] 

-------1------1----------1----------1----------1--1----------------- ­
3.355 BE 349.26062 1.29303e-2 4.51603 Hydrogen Chloride 

Totals : 4.51603 

Results ob;;ained with enhanced integrator! 

*** End 0 Repor 'k** 
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ata File H:\LC2006Ql\GONZO\DATA\JAN2006\0106-23A\007-2702.D	 Sample Name: Standard 55 

Injection Date 
Sample Name 
Acq. Operator 
Acq. Instrument 
Sequence File 
Acq .. Iethod 
Last changed 
Analysis Method 
Last changed 

1/11/2006 3:49:15 PM Seq. Line 
Standard SS Location 
KAM Inj 
Gonzo Inj Volume 
H:\LC2006Ql\GONZO\SEQUENCE\0106-23A.S 
C:\LC2005Q4\GONZO\METHODS\1105-90.M 
1/11/2006 10:03:40 AM by KAM 
H:\LC2006Ql\GONZO\METHOD\0106-34R.M 
1/12/2006 9:35'53 AM by KAM 

ADC1 B, Dionex ED 40 (0106-23AI007-2702D) 

Norm. 

27 
Vial 7 

2 
25 ]11 

I 

260 

240 

220 

200 

'" u 
'5 
.r::: 
U 
c 

'" Ol 
0 
-0 
>­
:r: 

co 
co 
C'l 

eri 

\ 
I 

180 

--­
160 

) \ 
, 

2 4 6 8 mir 

External Standar Report 

Sorted By Signal 
Calib, Data Modified Thursday, January 12, 2006 9:33:23 AM 
Mul tipHer 1.0000 
Dilution 1.0000 
Use ~ultiplier & Dilution Factor with ISTDs 

Signal 1: ADCl B, Dionex	 ED 40 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [uS*s] [ug/IT.L 

-------I------I----------I----------I----------!--I----------------- ­
3.355 PP 349.359991.29303e-2 4.51732 Hydrogen Chloride 

Totals : 4.5"732 

Results	 obtained with enhanced integrator!
 

*** End of Report ***
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9ata File H:\ C2006Ql\GQ ZO\DATA\JAN2006\0106-23A\004-2301.D Sample arne: Standard 4 

Injection ate 1/11/2006 11:09:48 AM Seq. Line 23 
Sample arne Standard 4 Location Vial 4 
Acq. Operator KAM Inj 1 
Acq. Instrument Gonzo Inj Volume 25 )11 
Sequence File H:\LC2006Q1\GONZO\SEQUENCE\0106-23A,S 
Acq. Method C:\LC2005Q4\GONZO\METHODS\1105-90.M 
Last changed 1/11/2006 10:03:40 N~ by KAM 
Analysis Method H:\LC2006Q1\GONZO\METHOD\0106-34R.M 

-La"t changed 1/12/2006 9'35'53 AM by KAM 

Nomn. 

260 

240 

220 

200 

180 

160 

ADC1 B. Dionex ED 40 (01 06-23A\004-2301.D) 

Q) 
u 
'5 
.c 
0 
c 
Q) 

Ol 
0 
TI 
>. 
:r: 

a:> 

(') '" cri 

, 

~ 

2 4 6 8 min 

External SLandard Report 

Sorted By Signal 
Calib. Data Modified Thursday, ,January 12, 2006 9:33:23 AtVi 
Multiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADel S, Dionex ED 40 

R tTime Type Area Amt/Area Amount Grp Name 
[min] [uS*sj [ug/mL] 

-------1------1----------1----------1----------1--1-----------------­
3.358 BB 504.91330 1.29610e-2 6.54420 Hydrogen Chloride 

Totals : 6.54420 

~ Results obtained with enhanced integrator! 
==-==========-=----=-=._=--=====-====--._============--======= 

*** End of Report *** 

Page 1 of 1;oozo Reproce s 1/12/2 06 9:45:41 ~M KP~ 
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.....Data File H: \LC2006Ql \GO;-lZ0\OATA\JAN2006\ 0106-23A\004-2302.0	 Sam 1e Name: Stand rd 4 

============--======================================================== 

Injection Date 1/11/2006 11:21:42 AM Seq. Line 23 
Sample Name Standard 4 Location Vial 4 
Acq. Operator
".c • Instrument 

reAM 

Gonzo Inj 
Inj 

Volume 
2 

25 j..ll
o 

Segue ce File H:\LC2006Q1\GONZO\SEQUENCE\0106-23A.S 
F<.cq. Method C;\LC2005Q4\GONZO\METHODS\1105-90.M 
Last changed 1/11/2006 10:03:40 N~ by KN~ 

Analysis Method H:\LC2006Q1\GONZO\METHOD\0106-34R.M 
Last changed 1/12/2006 9:35:53 AM by KAM 

ADC1 B, Dionex ED 40 (0106-23A\004-2302.D)
 

Norm.
 

",' 
"0260 "§ 
:c 
() 

c 
Ol '" e..... 240 "0 
>, 
:r: 

CD 
\l) 
C0 
n220 

200 

180 

\ 
160 

, 

2	 4 6 8 mio 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, January 12, 2006 9:33:23 N~ 

MUltiplier 1.0000 
Dilution 1.0000 
Use MUltiplier & Dilution Factor wi~h ISTDs 

Signal 1: ADC1 8, Dionex ED 40 

RetTime Type ea Amt/Area Arno nt Grp Name 
[mi ] [11S*5] [ug/mL 

-------1------1----------1----------1----------1--1----------------- ­
3.356 SS 503.53848 1.2960ge-2 6.52629 Hydrogen Chloride 

'rotals	 : 6.52629 

Res~lts obtained with enhanced integrator! 
==::::::-=========================================-===== 

*** End of Report *** 

Page 1 of 1onzo Reprocess 1/12/2006 9:45:45 AM KAM 
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Sequence: H:\LC2006Ql\GONZO\SEQUENCE\Ol06-23A.S 

equence Table: 

Me hod and Injection Info Part: 
I 

Line ::'ocation Sample arne Method Inj SampleType InjVolume 0 t File 
======= =====~====== ======== ========== ======== ========== 

1 Vial 1 Standard 1 1105-90 2 Sample 
2 Vial 2 Standard 2 1105-90 2 Sample 
3 Vial 3 Standard 3 1105-90 2 Sample 
4 Vial 4 Standard 4 1105-90 2 Sample 
5 Vial 5 Standard 5 1105-90 2 Sample 
6 Vial 6 Scandard 6 1105-90 2 Sample 
7 Vi 1 7 StandaLd SS 1105-90 2 Sample 
8 Vial 8 Lab blank H2SO4 1105-90 2 Sample 
9 Vial 9 Lab blank H2O 1105-90 2 Sample 

10 Vial 11 -8*100 1105-90 2 Sample 
11 Vial 12 H-13*100 1105-90 2 Sample 
12 Vial 13 H-16*10 1105-90 2 Sample 
13 Vial 14 H-17*100 1105-90 2 Sample 
14 Vial 15 MS/H-8*100 1105-90 2 Sample 
15 V'al 1 Standard 1 1105-90 2 Sample 
16 Vial 2 Standard 2 1105-90 2 Sample 
17 Vial 3 Standard 3, 1105-90 2 Sample 
18 Vial 4 st n aId 4 1105-90 2 Sample 

9 Vial 5 Standard 5 1105-90 2 Sample 
20 Vial 6 St n ard 6 1105-90 2 Sample 
Z1 Vial 16 Chlor'de BS A1 1105-90 2 Sample 
22 Vial 7 Chlori 'e BS A2 1105-90 2 Sample 
23 Vial 4 tan ard 4 1105-90 2 Sample 
24 Vial 21 Run Cl*10 1105-90 1 Sample 
25 Vial 22 Run C2*10 1105-90 1 Sample 
26 Vial 23 Run C3*10 1105-90 1 Sample 
27 Vial 7 Standard SS 1105-90 2 Sample 
28 Vial 8 Lab blank H2SO4 1105-90 2 Sample 
29 Vial 9 L b blank H2O 1105-90 2 Sample 
30 Vial 31 Run C1*4,05 1105-90 2 Sample 
31 Vial 32 Run C2*4.05 1105-90 2 Sample 
32 Vial 33 Run C3*4.05 1105-90 2 Sa" le 
3 Vial 34 Blank*4.05 1105-90 2 Sam Ie 
34 V'al 35 MS/Run Cl*4,05 1105-90 2 Sample 
35 Vial 1 Standard 1 1105-90 2 Sample 
36 Vial 2 Standar 2 1105-90 2 Sample 
37 Vial 3 Standard 3 1105-90 2 Sample 
38 Vial 4 Stand rd 4' 1105-90 2 Sample 
39 Vial 5 Standard 5 1105-90 2 Sample 
40 Vial 6 Standard 6 1105-90 2 Sample 

E' ge 1 of 1onzo Reprocess 1/12/2006 9:54':01 AM KAM 
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1etho C:\LC2005Q4\GONZO\METHODS\1105-90.M of 1/11/2006 12:44:14 AM 

Method Information 

Dionex 10 Pac AS-14A 4-mm analytical (4x250mm) column. 
Fl w rate 1.2 m /miD 
8mM Na2C03/1mM NaHC03 mobile phase 
Suppressed anion conductivity detection 

ANALOG DIGI L CONVERTER 
===============================================~========================= 

Signal 1 

Description: 
Source: 
'nit: 

Dionex 
Signal 
uS 

ED 40 

-1nits/Volt : 
Peakwidth 
S op Time: 
lata Stora 

(Data Rate) : 

e: 

1000.000 
0.027 Min (10.00 Hz) 
No Limit 
All 

-Start Sign 1 Source: External Device Will Start 35900 

'imed Event Table: 
<no events> 

Page 1 of 3 on 0 1/11/2 06 10:03:17 AM KAM 
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~ethod; C:\1C2005 4\GONZO\METHODS\1105-90.M of 1/11/2006 12:44:14 ~~ 

=========--================~========================================== 

1100 Quaternary Pump 1 
===============-=--===~=-========================================== == 

Control
 
Column Flow 1.200 m1/min
 
Stoptime 10.00 min
 
Posttime Off
 

Solvents
 
Solvent A 0.0 % ( )
 
Solvent B 0.0 % ( )
 
So vent C 100.0 % (8.0mM Na2C03/1.0ru~ NaHC03)
 
Solvent D Off
 

PressureL'mits
 
Minim m P:::essure a bar
 
Maximwn Pressure 400 bar
 

.l\uxi 1 ia ry
 
Maximal flow Ramp 100.00 ml/min"2
 
Prima y Ch nnel Auto
 
Compressibility 83*10"-6/bar
 
Mini al Stroke Auto
 

Store P rameters
 
Store Ratio A Yes
 
Store Ratio B Yes
 
Store Ratio C Yes
 
tore R tio D Yes
 

Store Flow Yes
 
Store Pressure Yes
 

Agi ent 1100 Autosampler 1 

Injection
 
In]ectio Mode Needle tvash
 
I jector volume 25.00 pl
 
Wash Vial 100
 
Optimization none
 

Auxiliary
 
Drawspeed 100 pl/min
 
Ejectspeed 1000 pI/min
 
Dr ' position 2.0 mm
 

Time
 
Stoptime As Pump
 
Post ime Off
 

Agilent 1100 Column Thermostat 1 

Tempe at re settings
 
Left temperature 30.0°C
 
Right temperature Same as left
 
Enable analysis When Temp. is within setpoint +/- 0.8°C
 
Store left temperature No
 
Store right t m erature: No
 

Time
 
Stoptime As pump
 
Posttime Off
 

P 9 2 of 3 onzo 1/11/2006 10:03:17 AM KAM 
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Method; C;\LC2005Q4\ ONZO\METHODS\l'05-90.M of 1/11/2006 12:44:14 ~~ 

0_ ron witc' ing Valve Column 1 

Page 3 of 3 
;onzo 1/11/2006 1 :03:17 AM ~~ 
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Eguatio
 



As 
BAF 
CF 

Cad) 

Cd 

CdCorr 

CE 
CF 
CFM 
Cp 

CpM 

D 

De 
DGM-
DN 

E 
%EA 
Fd 

Fe 
F" 
Hg 
%1 
Kp 

L 
L 
LE 
M D 
MW d 
MT 
MW 
MW D 
%M 

%°2 
%02d 
Ps 
Pbar 

PM 

PM 
P 
6P 

NOME CLATURE 

General Equations 

Stack cross sectional area, sq. in. 
Bias adjustment factor (Part 75) 
Cubic feet 
Emission concentration corrected to 15 % 02 on a dry basis 
Emission concentration (ppm), dry basis 
Emission concentration corrected to 15 % 02 on a dry basis 
Calibration Error check percentage (Part 75) 
Wet gas meter orifice correction factor 
Cubic feet per minute 
Pitot tube coefficient 
Particulate matter concentrations, Ib/dscf 
Stack diameter, in. 
Equivalent stack diameters for rectangular 
Dry gas meter 
Nozzle diameter, in. 
Emission ratio, Ib/MMBtu 
Percent of excess air 

ducts, m. 

Fuel factor or F-factor, ratio of flue gas volume to fuel volume, dscf/M.MBtu 
Fuel factor, ratio of CO 2 volume to fuel volume, dry basis 
Fuel factor, based on ratio of CO 2 volume to 02 volume, dry basis 
Mercury 
Percent isokinetic 
Pitot tube constant, 85.49(ft/s)[(lb/lb-mole)(in. Hg) / ('R) (in. H:P)] I', 

Length, in. 
Volume of fuel loaded, liters during Subpart XX testing. 
Linearity Error check percentage (Part 75) 
Volume fraction of dry gas 
Dry molecular weight of stack gas, g/g- mole (lb/lb-mole). 
Total Particulate, mg 
Molecular weight of flue gas 
Molecular weight of dry flue gas 
Percent moisture 
Percent oxygen in flue gas, dry basis 
Percent oxygen in flue gas, dry basis 
Barometric pressure, in. Hg 
Barometric pressure at sampling site, mm 
Particulate matter emission, lb/hr 
Pressure drop across orifice, in. water 
Stack static pressure, in. water or in. Hg 
Stack gas velocity head, in. water 

Hg (in. Hg). 

S: \MASTER \WP \EQUAT -1 \EQUAnON. EQU 
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-


PPMVD 

QA 
Qs 
Qfuel 

RV 
SCFM 
TM 
TR 
Ts 
VM 
V MSld 

V s 
Vw 
V Wgas 

V sei 
VOC 
W 
XC02 

NOME CLATURE, continued 

General Equations 

Parts per million by volume, dry basis 
Actual stack flow, acfm 
Dry stack flow, scfm 
Heat input on higher (HHV) or lower (LHV) heating value, MMBtu/hr 
Reference value or protocal gas value (Part 75) 
Standard cubic feet per minute 
Mean gas meter temperature, "F or 'R 
Test run time, min. 
Average stack temperature, "F or 'R 
Volume of dry gas at meter conditions, scf 
Wet gas meter volume in std conditions, scf 
Stack flow velocity, fpm 
Total water collected, gm 
Volume of moisture in flue gas, scf 
Volume of voc/air exhaust from vapor recovery unit, cubic meter 
Volatile organic compounds (THC) concentration (Subpart XX) 
Width, in. 
CO 2 correction factor for 15 % 02 (Method 19) 

S: \MASTER \WP \EQUAT -1 \EQUATI0N.EQU 
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EQUATIONS 

1.	 Stack cross sectional area, sq. m 

A = ~	 • D 2 

S 4 

D = 2L W , equivalent stack diameters for rectangular ducts.
 
e (L + HI)
 

2.	 Dry gas volume samples at standard conditions (29.92" Hg, 528°R) 

~ 17.65 VM[(PB + (PM/13.6))/TM]VMstd 

3.	 Water vapor volume collected at standard conditions, scf 

VWgas = 0.0472 • VW 

4.	 Percent moisture content 

%M = Vwgas/ (VMstd + VWgas) • 100 

5.	 Dry gas mole fraction 

MD = (laO - %M)/100 

6.	 ean molecular weight of dry stack gas 

MWD ~ (%C02 • 0.44) + (%02 • 0.32) + (%N2 • 0.28) 

7.	 Molecular weight of stack gas 

MW = MD • MWD + 18(l-MD) 

8.	 Stack velocity, fpm 
II: '/2	 bVs = K p	 • 6O. Cp(Ts/(Ps· MW)) 2. Avg(~Ps); Kp = 85.397 (pitot ttl e constant) 

9.	 Volumetric flow at stack conditions, ACFM 

QA = (Vs	 • A s)/144 

10.	 Volumetric flow at standard conditions, SCFM 

Qs = 0.123 • Vs • M D • Ps • As/Ts 

11.	 Percentage of excess air 
%EA ~100· (%°2 -0.5. %CO)/(0.265· %N2-%02 + 0.5· %CO) 

12.	 Stack pressure, "Hg 

Ps ~ PB + Ps (in water) / 13.6 

S \tYlASTER \WP \EQUAT -I \EQUATION .EQU 
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13.	 Particulate matter concentrations, lb/dscf
 

CPM(lb/dscj) = 2.2000-6
) - MT (mg)/ VMstd(SCj)
 

14.	 Particulate matter emission, lb/hr
 

PM(lb/hr) = CpM(lb/dscj) - SCFM - 60(minjhr)
 

15.	 Emission ratio, Ib/MMBtu 

E(lb/MMBtu) = lb/hr emission
 
MMBtu/hr
 

16.	 Fuel factors or F-factors (CFR Method 19) 

Fd = 8710 (Natural Gas) ; Fd = 9780 (Bituminous Coal) ; Fd (CFR 60, Table 19-1) 

F	 = [3.64-(%8)+ 1.53-(%C)+ 0.57-(%S)+ 0.14-(%N)- 0.46-(%0) ] (106) 

d GCV 

17.	 Emission ratio (F-factor method) 

E(lb/MMBtu) = Cilb/scj) - Fd - [20/(20.9 - %02d)]
 

E(lb/MMBtu) = Cd(lb/scj) - Fd - [100/( %C02d)]
 

18.	 Nitrogen oxide emission, Ib/hr 

NOx(lb/hr) = 7.17(10-6
) - SCFM - NO/ppm) 

19.	 Nitrogen oxide emission for F-factor method 

NOx (lb/hr) = E - Qin 

20.	 Carbon monoxide emissions, Ib/hr 

CO(lb/hr) = 4.36(10-6
) - SCFM - CO(ppm) 

21.	 Carbon monoxide emission for F-factor method 

CO (lb/hr) = E - Qin 

22.	 Sulfur dioxide emissions, lb/hr 

S02 (lb/hr) = 9.97 (10-6
) - SCFM - S02 (ppm) 

23.	 Sulfur dioxide emission for F-factor method 

S02 (lb/hr) = E - Qin 

s: \MASTER \WP \EQUAT -[ \EQUATION,EQU 
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24.	 Total Hydrocarbon emiSSions (non-methane), Ib/hI 

THC(lb/hr) = 6.87 (10- 6
) • SCFM • THC(ppm) ; [Reported as propane] 

THC(lbjhr) = 1.87(10-6
) • SCFM • THC(ppm) ; [Reported as carbon] 

25.	 Total Hydrocarbon (non-methane) emission for F-factor method 

THC (lb/hr) = E • Qin 

26.	 Carbon dioxide (C0 2) emissions, Ib/lu- (Part 75) 

CO2 (lb/hr) = 1.90 (10-5
) • %C02 • (SCFM) 

27.	 Dry Emission Concentration Oxygen Correction factor 

C	 = C (%°2 Corr, desired - 20.9 )
 
d Corr d (20.9 - %0 )


2d, measured 

28.	 Percent isokinetics 

29.	 Engine emission ratio, grams/hp-hr (TNRCC) 
Emission(lblhr). 454(grams/lb)

E (g ramsjhp - h)r ~ ----'--'----'-----------==~-----'-----'--

Engine HP 

30.	 Bias Adjustment Factor, BAF (Part 75) 

BAF = 1 + I d I 
I CEM I 

31.	 Bias Adjustment (Part 75) 

CEMADJ	 = CEMi • BAF 

32.	 Linearity Error (Part 75) 

% L E = 

33.	 Calibration 

% C E = 

I RV	 - CEM/ I 

RV 
• 

Error (part 75) 
I RV	 - CEM

i 
I 

• 

SPANcEM 

100 

100 

S:\!YfASTER \WP\EQUAT -I \EQUATION.EQU 
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34. Emission concentration correction to 15 % 02 (CFR Method 19) 

(5.9)
Cadi = Cd • __~C-..-----_ 

(20.9 - %Ou) 

C~ ~ Cd • [ :~~,] xco, 

35. Fuel factor for CO 2 diluent measurements, F o 

F, ~ 0.209 • [ ;: ] 

36. Ratio CO 2 volume per GCV gas volume, Fc 

F c = 1040 (Natural Gas) ; F c ~ 1800 (Bituminous Coal) 

321(103) • %C ]. .
F = ; ( optzonal CO flue gas ratIO) 

c [ GCV 2 

37. VOC emission concentration reported as propane, mg VOClliter fuel (Subpart XX) 

- 1.83 (106
) • Vsei (scm) • VOCoulppm)

E ( mg/Q ) = 

L fuel loaded (liters) • (10-6
) 

K VOCpropane gas density ~ 1.83(106
) , mg/em 

"­

S: \MASTER \WP \EQUAT -1 \EQUATION.EQU 
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REFERENCE METHOD 5 ORIFICE EqUATIONS 

General Orifice E uation: 

Q	 = Co X [LlH]OS x [(To + 460) 7 (Po x MdW s 
o
 

Q = Orifice Flowrate. ft3/min To = Orifice Temperature, OF
o
 
Co = Orifice Coefficient Po = Orifice Pressure, in Hg
 

LlH	 = Orifice Pressure Drop, in H
2 
0 Md = Dry Molecular Weight, Ib/lbmol 

§.y Definition:
 
LlH@ is the orifice pressure drop that will result in a flowrate of 0.75 ft3/min flowing ambient
 

air (Md = 28.84) at STP (P"d = 29.921 and T"d = 68)
 

Therefore: 

0.75 = Co x [~H@]OS x [(68 + 460) 7 (29.921 x 28.84W 5 

CO = 0.9588 -;- [~H@]OS 

Q"d	 = 17.64 x Qox Po -;- (To + 460) 

= 17.64 x 0.9588 x [LlH]05 x Po x [To + 460]°5 -;- ([LlH@ x PoX MdtS x (To + 460))QSld 

Q"d	 = 16.9133 x [~H x Pys 7 [~H@ X Md X (To + 460W 5 

Assume To and Po = Meter Temperature and Pressure, Tmand Pm 

[LlH]OS = Q"d x [(LlH@ X MdX (Tm + 460)]Os -:- (16.9133 x [Pm]OS) 

LlH = Q,,/ x LlH@ x MdX (Tm + 460) -:- (286.0598 x Pm) 

Q"d=Vmstd-:-TA
 

= Dry Standard Sample Volume, ft3
VmSld
 
T

A
= Sample Time, minutes
 

~H = VmSld 2 X ~H@ X M
d 

x (Tm + 460) 7 (286.0598 x Pm X T
A

2)
 

Pm = P
8 

+ (LlH -:- 13.6)
 

The Resulting Quadratic Equation Has The Form: a.L\W + b~H + c = 0 

a = 21.0338 x T
A

2
, b = 286.0598 X P8 x T/, c = -(Vm,'/ x LlH@ x MdX (Tm + 460)) 

The Two Solutions For This Quadratic Equation Are: LlH = (- b ± [b 2
- 4actS) -:- 2a 

(-b - [b2
- 4act5) -:- 2a Results In A Negative LlH And Therefore Is Ignored 

(-b + [b2
- 4ac]OS) -:- 2a Results In A Positive LlH And Is The Actual Solution 

Replacing a, band c With Their Actual Values Results In The Following Equation: 

-
LlH = ([(972.6033 x P8 2 XT

A
+ (Vms,/ x ~H@ X M

d 
x (Tm + 460))]"s - (31.1866 x P 8 x TA»2) 

-;- (4.5863 x T
A

) 

This Equation Allows Calculation Of The LlH Required To Obtain A Given Standard
 

Sample Volume (V ) In Any Length Of Time (TA) Specified.

mstd 

OAlflCE.WK I P-.'Wt' 1 

L--------~fM-
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REFERENCE	 METHOD 5 ORIFICE EQUATIONS 

(Isokinetic Sampling) 

Prediction Of Standard Sam Ie Volume 
From PagB 1 LiH = ([(972.6033 x P/ x T/) + 0!mst/ XLiH@ XMdx (Tm+ 460))]"5 - (31.1866 x PBX TA)) 

-;- (4.5863 x T
A

) 

Rearranging And Solving For Vmsld Results In: 
2»V = [«(4.5863 x tlH x T ) + (31.1866 x PB x TAW - (972.6033 X p B

2 
X TAAmstd 

+ (~H@ x M
d 

X (Tm + 460)W 5 

Prediction Of Ideal Nozzle Size 
%1 = 1039.4 x VmS1d X (Ts + 460) -;- 0!s x Ps X D 2 x M x TA) homP8g82n o 

Setting %1 = 100, Rearranging And Solving For Dn Results In:
 

D = 3.2240 x [0!mstd x (Ts + 460)) -;- 0!s x Ps X Mo X TAWS VS'nfllm;n
 
n 

V = 85.49 x C
p 

x [LiPs]OS x [(Ts +460) -;- (Ms x PSW5 Vs'n(lIsecs 
V = 5129.4 x C 

p 
x [LiPs]05 x [(Ts +460) -;- (M s x PsW s 

Vs'n/llm,'ns 
D = 0.04501 x [V + (M x T x C x (tlP )0.5)]0.5 x [(T + 460) x M + P ]0.25

n	 msld 0 A P S S S S 
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REFERENCE	 METHOD 5 ORIFICE EQUATIONS 

(Isokinetic Sampling) 

General Isokinetic Equation:
 

Vn = Vs
 

V = Velocity Through Nozzle, ft/sec Vs = Velocity Of Stack Gas, ft/sec
 n 
Vn = On -:- (An X 60) Vs = 85.49 X C p X [LlPst5 X [(Ts + 460) -:- (Ps X M

S
)]"5 

On = Flowrate Through Nozzle, ft3/min Cp = Pitot Tube Coefficient 

An = Nozzle Area, ft2 LlPs = Pitot Tube Pressure Drop, in H20 

A = IT X D 2 -:- 576 T = Stack Temperature, OF 
n n	 s 

D = Nozzle Diameter, in Ps = Stack Pressure, in Hg 

On = 0nSld X (Ts + 460) -:- (17.64 X Ps) Ms = Stack Gas Molecular Weight, Ib/lbmol 

0nstd = Nozzle Flowrate At STP, ft3/min Ms = (M x M) + 18 x (1 - M )o	 o

0nsld = 0m"d -:- Mo Md = Stack Gas Dry Molecular Weight, Ib/lbmol 

0m"d = Meter Flowrate At STP, ft3/min Md = 0.32 X %02 + 0.44 X %C02 + 0.28 X %N2 
M = Stack Gas Dry Fraction %M = Stack Gas Moisture Content, %v o 

M = (100 - %M) -:- 100o 

V = Qmstd x (Ts	 + 460) -:- (1.8375 x 1l x Ps X D 
n

2 x M )n o


= 16.9133 x [LlH x PJ05 -:- [LlH@ X Md X (Tm + 460)]°5 FromP.g",
Q mstd 

Vn = 2.9299 x [LlH x P10]°5 X (Ts + 460) -:- «Ps x Dn
2x Mo) x [LlH@ x Md X (Tm + 460)]°5 

V = 85.49 x C x [l\PJ05 x [(Ts +460) -:- (M s x PSW5 From AbO'es p 

Set V 
n 

= Vs' Consolidate Like Terms And Rearrange Into The Form: LlH = K x LlPS 

[LlH)05 = {29.1785 x Cp x Dn
2X M x (Ps x LlH@ X Md X (Tm + 460)]"5 -:- [M x Pm X (Ts + 460W5 

} X [LlP J0 5 

o s s
LlH = {851.3831 x C/ x On' X M x LlH@ X MdX (Tm + 460) -:- (Ms X Pm X (Ts + 460))} x LlP

0 
2X Ps	 s 

If Pm Is Replaced With PB + (LlH -:- 13.6) The Result Is A Ouadratic Equation Which Can Be Solved.
 

However, The Result Would No Longer Have The Form LlH = K x LlPs And Would Not Be Practical For
 

Use In The Field. The Practical Approach Is To Use Iteration To Obtain The Value Of The K-Factor (K)
 

Assume Pm = P8 For The First Iteration And Calculate K,. Multiply K, By The Average LlPs To Obtain LlH,
 

For The Second Iteration, Use LlH To Calculate P 2And Use P To Calculate K. MUltiply K By The
 
1 m m2 2 2 

Average LlPs To Obtain LlH2. Conduct The Iteration One Final Time Using LlH2To Calculate P103 And K.
 

Three Iterations Will Provide Accuracy Greater Than The Precision Of The LlH Or LlPs Measurements.
 

Calculation Of Percent Isokinetic From Test Data
 

%I = Vn x 100 -:- Vs
 

V = ° x (T + 460) -:- (1.8375 x IT x Ps x D 2 x Mo) FromAbo,"

" msld S	 n 

0mSld = Vm"d -:- TR
 

V = V x (T + 460) -:- (1.8375 x IT x Ps x D 2X MO x TR)
 
n msld S	 n 

%1 = 17.3230 x VmS1d X (Ts + 460) -:- (VS x Ps X Dn
2

X MO x TR) VS'nltlsec
 

2
 :>RIFIC'E.V..iK, ~lIge ~%1 = 1039.4 x V .. X (Ts + 460) -:- (V x Ps X Dn X Mo x Tn) Vs'n1tlm;nsm d 

L---_---------~[jYJ
 
-219­



----------

.....
 

METHOD 19 

Oxygen Based "F"Factor 

Method 19 F-Factor or fuel factor method is the ratio of the products of combustion to the 
higher heating value (HHV) of the fuel supply. - Concentrations of S02' NO x' CO and 
NMHC (Non-Methane Hydrocarbons) are measured using Reference Methods 6C, 7E, 10 
and 25A. Concentrations of 02 are measured using RM 3 or 3A. 

F-Factors are used to determine the ratio of pollutant emissions to heat input (lb/mmbtu). 
The following calculations demonstrate the use of F-factors to document emissions. 

I 

Nomenclature: 

E - emission ratio, Ib/MMBtu
 
Cd - emission ppm dry basis
 
F d - F-factor (fuel factor), dry basis
 
Fd = 8710 dscf/MMBtu for natural gas.
 

%°2d = %°2 in exhaust gases, dry basis
 
K) = 1.194 (l0-7) conversion from NO ppm to NO lb/scfx x 
K7 = 0.727 (l0-7) conversion from CO ppm to CO lb/scf
 
K; = 1.664 (l0-7) conversion from S02 ppm to S02 Ib/scf
 
K4 = 1.143 (l0-7) conversion from NMHC ppm to NMHC lb/scf (reported as propane)
 
K s = 0.312 (l0-7) conversion from NMHC ppm to NMHC lb/scf (reported as carbon)
 

Equations: 

QFUEL(MMBtu/hr) = HHvf BTU) • Fueljlow (SCF). MMBtu
 
, \ SCF HR 106 BTU
 

Ehaust Flow DSCFM = QFUEL(MMBtu/hr) • Fd ( dscf J. ( HR. ). __2_0_.9__ 
MMBtu 60mm (20.9 - %0u) 

ENOYb/MMBtu) , NO = K1 • Cd • Fd [20.9/(20.9 - %Ou)]x 

Eco(lb/MMBtu), CO = K2 • Cd • Fd [20.9/(20.9 - %02d)] 

Eso (lb/MMBtu), S02 = • Cd • Fd [20.9/(20.9 - %0u)]
2 

K3 

ENMHc(lb/MMBtu), NMHC ~ K4 or 5 • Cd • Fd [20.9/(20.9 - %Ou)] 

NOx lb/hr = END, • QFUEL (MMBtu/hr) 

CO lh/hr ~ • QFUEL (MMBtu/hr)ECD
 
S02 lh/hr = • QFUEL (MMBtu/ hr)
 ESD2 

NMHC lh/hr ~ • QFUEL (MMBtu/hr) (reported as propane or carbon)ENMHC 

S \JVlASTER \WP \EQUATI -1 \RM19_02EQU 
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IDEAL GAS LAW EQUATIONS 

Ideal Gas Law: P • V = n • R • T 
R= 21.845 (fe. in. Hg) I (OR • Ibmole) 

T, °R= T, OF + 459.72 
T = 68 OF

s1d 

T = 527.72 OR
std 

P
std

= 29.921 in. Hg 

Molar Volume Of Ideal Gas @ T std & PSld =Vstd + n =R • TStd + Pstd 
3


V I n = 385.3 ft Ilbmole
 
std 

Concentration Conversion Factors For Ideal Gas: 

f;= 

ppmvd; = 

%vd; = 

Ib; I ft3 = 

Ib; I ft3 = 

Ib; I ft3 = 

Fraction Of Ideal Gas (i) In Sample
 

fj • 1000000
 

f;. 100
 
3


MWi, (Ib Ilbmole) • f; .,. 385.3, (ft / Ibmole)
 

MW;, (Ib Ilbmole) • ppmvd; .,. [385.3, (ft3 Ilbmole) • 10000001
 

MW;, (Ib Ilbmole) • %vd j .,. [385.3, (ft3 Ilbmole) • 1001
 

-

O 2 31.9988 

CO 2 44.0100 

N2 28.0134 

H2S 34.0798 

30.0061 

46.0055 

46.0055 

64.0628 

80.0622 

98.0774 

28.0106 

12.0112 

16.0428 

44.0968 

54.0914 

30.0264 

34.0798 

60.0746 

76.1392 

48.1068 

62.1338 

94.1978 

HCI 36.4609 

HF 20.0063 

NH3 17.0304 

Nitrogen 

Hydrogen Sulfide 

Oxygen 

Carbon Dioxide 

Nitric Oxide NO 

Nitrogen Dioxide N02 

Nitrogen Oxides NO x 

Sulfur Dioxide S02 

Sulfur Trioxide S03 

Sulfuric Acid H2S0 4 

Carbon Monoxide CO 

Carbon C 

Methane CH4 

Propane C3Hs 

1,3-Butadiene C4Hs 

Formaldehyde H2CO 

Hydrogen Sulfide H2S 

Carbonyl Sulfide COS 

Carbon Disulfide CS2 

Methyl Mercaptan CH3SH 

Dimethyl Sulfide C2HsS 

Dimethyl Disulfide C2HsS2 

Hydrogen Chloride 

Hydrogen Fluoride 

Ammonia 

Calculation Of Mass Emission Rate 
E; = Mass Emission Rate Of Ideal Gas (i), Ib/hr 

E
j
= Ib; I dscf • Stack Flow (dscf/min) . 60 (min/hr) 

:\master\excel\report\ideal.xls 

·.bla$~~.M%a\(: ••·i::w:::mw 
0.7788 • 10-7
 

7

1.1940 • 10­

7

1.1940 .10­

7

1.6627 • 10­

2.0779 • 10-7
 

7

2.5455 • 10­

0.7270 • 10-7
 

0.3117 .10-7
 

0.4164. 10-7
 

1.1445. 10-
7
 

1.4039 • 10-7
 

7

0.7793 .10­

0.8845 • 10-7
 

1.5592 • 10-7
 

1.9761 .10-7
 

7

1.2486 • 10­

1.6126.10-7
 

7

2.4448 • 10­

0.9463 .10-7
 

0.5192 • 10-7
 

7

0.4420 • 10­

:::tt%a~:=m:\; itU 
3
0.8305 • 10­

1.1422 • 10-
3
 

3

0.7271 .10­

3

0.8845 • 10­
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EMISSION TESTING PROPOSAL
 

TPI Petroleum, Inc.
 
Engineering Performance Test
 

Platformer Catalyst Regeneration Vent (CCR)
 
Oklahoma Department of Environmental Quality
 

Permit No.:98-172-C (M-17) (PSD)
 
Emission Unit: CCR
 

Point No.: P-150
 
Ardmore Petroleum Refiner")' - Ardmore, Oklahoma
 

Engineering performance test for Sulfur Dioxide (S02), Nitrogen Oxide (NOx), Carbon 
Monoxide (CO), Total Hydrocarbon (THC), Chloride (HCI) and Particulate Matter (PM) emission 
limits will be demonstrated by following procedures and guidelines presented in Code of Federal 
Regulations, Title 40 (CFR40), Part 60, Appendix A, Reference Methods (RM's) 1,2,4, 3A, 5, 
6C, 7E, 10, 25A and 26. 

Project Specifics 

A series of three one-hour test runs will be conducted to document S02, NOx, CO, THC, HCI 
and PM concentrations while the unit is operating at 90% of pennit or process capacity using 
RM's 6C, 7E, 10, 25A, 26 and 5 respectively. The velocity traverse and a moisture 
determination from the PM test will be used to determine volumetric stack flow for the S02, 
NOx CO and THC emission rates. The volumetric stack flow rate and the pollutant 
concentrations obtained during each test run will be used to determine mass emission rates. The 
results from each S02, NOx, CO, THC and PM test run will be averaged to determine emission 
rates in units of pounds per hour (lb/hr) and tons per year (TPY). The results from ach HCI test 
run will be averaged to determine emissions in units of parts per million (ppm). 

The particulate emissions test run time may extend beyond 60 minutes depending on number of 
sampling points and flue gas conditions. The total sampling time will be such that the sampling 
time per point is not less than 2 minutes. In general, a particulate sample run is approximat ly 60 
minutes in duration. 

Operating parameters will be recorded to verify that the unit is running at the required I ad(s) 
during the sampling period. Operating parameters will be documented by TPI Petroleum, Inc. 
personnel coinciding with each test run and will be forwarded to CETCON, Inc. for inclusion 
into the test report. 

CETCON would like to take exception to RM's 10 and 25A. Attached are detailed descriptions 
of each analytical method exception. 

Attached are detailed descriptions of each analytical method proposed along with the schematic 
of the sample trains. 

Platformer Cat. Regen. Vent Test Plan
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S~LEMETHODSSU~Y 

Pollutants are measured according to EPA Reference Methods (RM's) described in the Code of 
Federal Regulations (CFR), Title 40, Part 60, Appendix A. The following methods will be used: 

RM-I	 Sample and velocity traverses for stationary sources. Determination of 
measurement site and sample point location. 

RM-2 Deternlination of stack gas velocity and volumetric flow rate. A calibrated Type 
S pitot tube is used in conjunction with an inclined manometer to determine 
average gas velocity and for quantifying gas flow. 

RM-3A Determination of Oxygen (02) and Carbon Dioxide (C02) concentrations in 
emissions from stationary sources (Instrumental Analyzer Procedure). Servomex 
1400B4 series analyzers are used to continuously measure the concentrations of 
O2 and CO2. O2 and CO2 concentrations are detelmmed by paramagnetic and 
non-dispersive infrared detectors, respectively. The instruments are calibrated 
either with gases prepared according to EPA Protocol One or with gases that have 
been certified using an Orsat analyzer (RM-3). 

RM-4 Determination of moisture content in stack gases. A gas sampl is extracted from 
the source through an impinger sampling train which condenses the moisture. 
The volume of the gas sample leaving the impinger train is determined using a 
calibrated dry gas meter. The impingers are weighed before and after the test run 
to determine moisture content. 

RM-5 Determination of particulate emissions £i.-om stationary sources. Particulate matter 
is extracted isokinetically from the source and collected in a heated probe and 
heated glass fiber filter which are maintained at 248 ± 25 OF. An impinger train i 
used to remove the moisture and condensable particulate matter from the gas 
sample. Gas sample volume is determined using a calibrated dry gas meter. The 
mass ofparticulate matter is determined gravimetrically. 

RM-6C Detelmination of Sulfur Dioxide (S02) emissions fr m stationary sourc s 
(Instrumental Analyzer Procedure). A Bovar (Western Research) Model 721AT2 
or 721M ultraviolet photometI1C analyzer is used to continuously measure the 
concentration of S02. The instrument is calibrated with gases prepared according 
to EPA Protocol One. 

RM-7E	 Determination of Nitrogen Oxides (NOx) emISSIOns from stationary sources 
(Instrumental Analyzer Procedure). A Thermo Environmental Instruments 
Company Model lOS, 42H or 42C chemiluminescent analyzer is used to 
continuously measure the concentration of NOx. The instrument is calibrated 
with gases prepared according to EPA Protocol One. 

Plat former Cat. Regen. Vent Test Plan
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SAMPLE METHODS SUMMARY, cont. 

RM-lO	 Determination of Carbon Monoxide (CO) emISSIons from stationary sources 
(Instrumental Analyzer Procedure). A Thermo Environmental Instruments 
Company Model 48 or 48C gas filter cOlTelation infrared analyzer is used to 
continuously measure the concentration of co. The instrument is calibrated with 
gases prepared according to EPA Protocol One. 

RM-25A Determination of total gaseous organic concentration using a flame ionization 
analyzer (FIA). A gas sample is extracted from the source tlU'ough a heated 
sample line and heated filter (if necessary). A J.U.M. Model 3-100 or VE-7 or 
Eagle Monitoring Systems Model EM-7000 FIA is used to continuously measure 
the concentration of total hydrocarbons (THC). The instruments are calibrated 
with gases prepared according to EPA Protocol One consisting of Methane (CH4) 
or Propane (C3Hg) in a balance of Nitrogen (N2) or air. THC concentrations are 
expressed in tmits ofppm as C3Hg or as Carbon. 

RM-26 Determination of Hydrogen Halide (HCl, HBr and HF) and Halogen (Ch and Br2) 
emissions from stationary sources. A gas sample is extracted from the source at a 
constant rate through a heated glass probe and heated Teflon filter and passed 
through midget impingers containing O.1N sulfuric acid (H2S04) where the 
Hydrogen Halides are absorbed. The Halogens, having low solubility in acidi 
solutions, pass tlU'ough and are absorbed in impingers containing O.1N sodium 
hydroxide (NaOH). Gas sample volume is determined using a calibrated dry gas 
meter. The collected samples are analyzed by Ion Chromatography. 

Platformer Cal. Regen. Vent Test Plan
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EMISSIONS TESTING PROCEDURE - METHODS 1, 2, 3A, & 4
 

Oxygen (02), Carbon Dioxide (C02) and Moisture (H20) concentrations as well as stack gas 
velocity and volumetric flow rate are determined according to procedures set forth in the Code of 
Federal Regulations, Title 40 (CFR40), Part 60, Appendix A, Reference Methods 1,2, 3A and 4. 

Sampling Procedure 

Reference Methods 1 and 2 are used to measure the stack gas velocity and volumetric flow rate. 
Method 1 is used to select the sampling site and number of traverse points. Method 2 is used to 
perform the actual velocity measurement. A calibrated S-Type pitot tube cOlmected to an inclined 
manometer and equipped with a thermocouple for temperature measurement is used to measure the 
stack gas velocity. The pitot tube pressure drop and stack gas temperature at each traverse point are 
recorded. The barometric pressure and stack pressure are also measured and recorded. A cyclonic 
flow test is conducted to validate the acceptability of the sampling location. The pitot tube i held 
perpendicular to the flow and rotated until a pressure drop of zero is obtained. The amount of 
rotation required to obtain a zero reading is called the null angle. The average null angle of all 
traverse points must be less than 20° for the location to be acceptable. 

Reference Method 3A is used to determine Ch and CO2 concentrations and stack gas dry molecular 
weight. Flue gas is extracted continuously from the stack through a heated probe, filter and sample 
line, all of which are operated at approximately 250 OF. A th rmo-electrically c oled sample 
conditioner equipped with a sample pump is used to dry and cool the sample. Condensed water is 
continuously removed from the system by a peristaltic pump. The conditioned sampI is conveyed 
to the testing trailer at grade through 3/8 inch O.D. Teflon tubing. The flow panel in the trailer 
distributes a portion of the sample to the O2 and CO2 analyzers and the remainder is vented to the 
outside. The O2 and CO2 concentrations measured by the analyzers are recorded by a personal 
computer equipped with an analog to digital converter and data acquisition software. CEDAQ 
(CETCON Data Acquisition) software is configured to sample the output of the analyzers every 
fifteen seconds and record the data as I-minute averages Cav rage of four readings). A strip chari 
recorder is used for backup and visual purposes. 

Reference Method 4 is used to measure the moisture content of the stack gas. Flue gas is extracted 
from the stack through a heated probe and filter into a standard impinger train. The first, third and 
fourth impingers are of the Greenburg-Smith design, modified by replacing the tip with a 1/2 inch 
J.D. glass tube extending to 1/2 inch from the bottom of the flask. The second impinger is of the 
Greenburg-Smith design with the standard tip. The first two impingers contain known quantities of 
water and the fourth impinger contains a known quantity of silica gel. The dried flue gas leaving 
the impinger train is pumped through a dry gas meter to measure sample volume. The dry gas 
meter is equipped with an orifice and inclined manometer to measure the sample. A minimum 
sample volume of21 dscf is required at a sample rate no greater than 0.75 cfm. At the conclusion 
of the test run, the quantities of water and silica gel in the impingers are determined gravimetrically. 
The difference between the final and initial weights of water and silica gel is recorded and used to 
calculate the stack gas moisture content. 

Platformer Cat. Regen. Vent Test Plan
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EMISSIONS TESTING PROCEDURE - METHODS 1,2, 3A, & 4, cont. 

Analysi 

O2 and CO2 concentrations are determined using Servomex 1400 Series analyzers. The O2 

measuring version of the instrument uses a magneto-dynamic paramagnetic detector. The CO2 

measuring version of the instrument uses a single beam, single wavelength infrared detector. The 
analyzers are equipped to output a 0-1 Volt D.C. signal that is proportional to the 02 and CO2 

concentrations. The full-scale range of both instruments is 25%. 

The moisture content is determined gravimetrically using an impinger train containing known 
quantities of water and silica gel. 

The velocity and volmnetric flow rate is determined using an S-Type pitot tube. The pressure drop 
of the pitot tube and the stack gas temperature are measured at each traverse point. The barometric 
pressure and differential stack pressure are measured and used to calculate the absolute stack 
pressure. The O2, CO2, N2 (assumed to be the balance of the dry gas) and FhO concentrations are 
used to calculate the actual molecular weight of the stack gas. This data is then used to calculat the 
average stack gas velocity. The volmnetric flow rate is calculated by multiplying the velocity by the 
area of the stack cross section. 

Conclusion 

Oxygen (02) and Carbon Dioxide (C02) concentrations are measured by Reference M thod 3A 
using Paramagnetic and Infrared analyzers, respectively. The analyzers are calibrated using 
standards that have been prepared according to EPA Protocol Number 1 or have been cel1ified using 
an Orsat analyzer (Reference Method 3). The concentrations measured by the analyzers are 
recorded by computer data acquisition and on a strip chart recorder. 

Moisture (I-hO) concentration is measured by Reference Method 4 using a standard impinger train. 
The quantity of water collect d is measured gravimetrically. 

Stack gas velocity and volmnetric flow rate is measured by Reference Methods 1 and 2 using an S­
Type pitot tube. Data obtained from Reference Methods 3A and 4 is also used in the velocity 
calculations. 

Platformer Cat. Regen. Vent Test Plan
 
Page 5 of 17
 

-227­



------------------------

EMISSIONS TESTING PROCEDURE - METHOD 5 

Mass emission rates of Particulate Matter (PM) will be determined in accordance with Code of 
Federal Regulations, (CFR) Title 40, Part 60, Appendix A, Reference Methods (RM's) 1,2,3 or 3A, 
4 and 5. 

Sampling Procedure 

For determination of PM emissions preliminary testing may be necessary to determine the isokinetic 
sampling rate. The preliminary test includes RM-I, RM-2, RM-3 or 3A and RM-4. Once the 
isokinetic sampling rate is determined, the PM testing will be performed. A RM-5 sample train is 
assembled and a pretest leak check is conducted. The probe nozzle is then properly positioned at 
the first traverse point. The stack gas is drawn isokinetically from the source at each of the pre­
determined traverse points, per RM-I' The particulate matter is collected in the nozzle and probe 
and on a glass fiber filter. Both the probe and filter assembly are heated to 248 ± 25 OF. Stack 
velocity, per RM-2, will be measured at each of the traverse points by means of an S type pitot 
which is incorporated as part of the RM-5 sample train. The sample is then drawn through a RM­
4 impinger train in order to detelmine % moisture (water vapor) in the flue gas, which is used in 
stack gas molecular weight and velocity calculations. The RM-4 impinger train consists of four 
impingers. The first two impingers contain a known quantity of water followed by an empty 
impinger then a desiccant impinger containing silica gel. The clean dry gas sample then passes 
through a pump and a calibrated dry gas meter. A post-test leak check is performed at the 
conclusion of the sample run. After validation of the test run the sampling train is disassembled. 

A RM-3 or RM-3A sample train will run in conjunction with the RM-5 in order to determine the ~ 

and CO2 concentrations for dry molecular weight. The appropriate emission testing procedure is 
attached. 

Analysis 

After each test run the filter is removed from the filter holder and stored in a clean, labeled 
container. The probe, nozzle, and front half of the filter holder are rinsed with acetone and the 
residue collected in a pre-cleaned glass jar. The condensate from the impinger train is also collected 
if the determination of the condensable pm1iculate matter is required. The particulate matter is 
determined gravimetrically after the samples have been desiccated. 

Conclusion 

RM-5 will determine PM emitted by stationary sources. The particulate matter is collected in a 
heated probe and filter assembly and in a RM-4 impinger train. Laboratory analysis includes the 
desiccation of the collected samples and subsequent gravimetric determination of particulate matter 
collected. The PM emissions will be reported in units of pounds per hour (lblhr) and tons per year 
(TPY). 

Platformer Cat. Reg~n. Vent Test Plan 
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EMISSIONS TESTING PROCEDURE - METHOD 6C
 

Sulfur Dioxide (S02) concentration in flue gas streams is determined according to procedures set 
forth in the Code of Federal Regulations, Title 40 (CFR40), Part 60, Appendix A, Reference 
Method 6C. 

Sampling Procedure 

Flue gas is extracted continuously from the stack through a heated probe, filter and sample line, all 
of which are operated at approximately 250 OF. A thermo-electrically cooled sample conditioner 
equipped with a sample pump is used to dry and cool the sample. Condensed water is continuously 
removed from the system by a peristaltic pump. The conditioned sample is conveyed to the testing 
trailer at grade through unheated 3/8 inch O.D. Teflon tubing. The flow panel in the trailer 
distributes a portion of the sample to the S02 analyzer and the remainder is vented to the outside. 
The S02 concentration measured by the analyzer is recorded by a personal computer equipped with 
an analog to digital converter and data acquisition software. CEDAQ (CETCON Data Acquisition) 
software is configured to sample the output of the analyzer every fifteen seconds and record the data 
as I-minute averages (average of four readings). A strip chart recorder is also used to record the 
analyzer output for backup and visual purposes. 

Analysis 

S02 concentration is determined using an analyzer utilizing an Ultraviolet (UV) Ph tometric 
detector. he analyzers are equipped to output a 0-10 Volt D.C. signal that is proportional to the 
S02 concentration. A full-scale range is selected based on the expected concentration of the flue 
gas. Typical ranges used are 0-100 ppm, 0-250 ppm, 0-500 ppm and 0-1000 ppm. 

Conclusion 

Sulfur dioxide (S02) concentration is measured by Reference Method 6C using a UV Photometric 
analyzer. The analyzer is calibrated using standards that have been prepared according to EPA 
Protocol Number 1. The concentration measured by the analyzer is recorded by computer data 
acquisition and on a strip chart recorder. 
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EMISSIONS TESTING PROCEDURE - MEmODS 7E, & 10 

Nitrogen Oxides (NOx), and Carbon Monoxide (CO) concentration in flue gas streams IS 

determined according to procedures set forth in the Code of Federal Regulations, Title 40 (C R40), 
Part 60, Appendix A, Reference Method (RM) 7E, and 10. 

Sampling Procedure 

Flue gas is extracted continuously from the stack through a heated probe, filter and sample line, all 
of which are operated at approximately 250 OF. A moisture removal system equipped with a 
sample pump is used to dry and cool the sample. Condensed water is continuously removed from 
the system by a peristaltic pump. The conditioned sample is conveyed to the testing trailer at grade 
through unheated 3/8 inch O.D. Teflon tubing. The flow panel in the trailer distributes a portion of 
the sample to the NOx and CO analyzers and the remaind r is vented to the outside. The NOx and 
CO concentrations measured by the analyzers are recorded by a personal computer equipped with 
an analog to digital converter and data acquisition software. CEDAQ (CETCON Data Acquisition) 
software is configured to sample the output of the analyzer every fifteen seconds and record the data 
as 1 minute averages (average of four readings). A strip chart recorder is also used to record the 
analyzer output for backup and visual purposes. 

Analysis 

NOx concentration is determined using a Thermo Environmental Instruments Company (TECO) 
Model lOS or 42H chemiluminescent analyzer. The analyzers are equipped to output a 0-10 Volt 
D.C. signal that is proportional to the NOx concentration. A full scale rang is selected based on the 
expected concentration of the flue gas. 

CO concentration is determined using a Thermo Envirorunental Instruments Company (TECO) 
Model 48 analyzer. TIllS analyz r uses a Gas Filter Correlation - Infrared (GFC-IR) detection 
system. The analyzer is equipped to output a 0-10 Volt D.C. signal that is proportional to the CO 
concentration. A full scale range is selected based on the expected concentration of the flue gas. 

Conclusion 

Nitrogen Oxides (NOx) concentration is measured by Reference Method 7E using a 
Chemiluminescent analyzer. Carbon Monoxide (CO) concentration is measured by Reference 
Method 10 using a GFC-IR analyzer. The analyzers are calibrated using standards that have been 
prepared according to EPA Protocol Number 1. The concentration measured by the analyzer is 
recorded by computer data acquisition and on a strip chart recorder. 
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REFERENCE METHOD EXCEPTIONS
 

CETCON would like to propose the following exceptions to Reference Method 10: 

1.	 Use of the calibration procedures of RM-6C. RM-IO specifies calibration gas values of 
approximately 100%, 60%, 30% and 0% of analyzer span. There are no procedures in 
RM-I0 for correcting the data for calibration bias and drift. CETCON proposes to use 
calibration gases of 80-1 00%, 40-60% and 0% of analyzer span. The mid range gas will 
be used to conduct a bias test before and after each test run. The average concentration 
recorded for the test run will be corrected for calibration bias and drift using these data. 
CETCON feels that this exception will improve the quality of the data obtained. 

2.	 Elimination of the Carbon Dioxide (C02) removal tube from the sample train, which 
eliminates the need to correct the measured concentration of Carbon Monoxide (CO) for 
the CO2 concentration of the stack gas. CETCON can demonstrate that there is no 
interference caused by CO2 in the TECO Model 48 or 48C CO analyzer. These 
analyzers use a Gas Filter Correlation Infrared (GFC-IR) detection principle, which 
eliminates the CO2 interference common in Non-Dispersive Infrared (NDIR) CO 
analyzers. CETCON feels that this exception will improve the quality of the data 
obtained. 

CETCON would like to propose the following exception to Re erence Method 25A: 

1.	 RM-25A specifies calibration gas values of 25 to 35%, 45 to 55% and 80 to 90% of 
analyzer span. When expected concentrations or an applicable regulation requires an 
analyzer span setting of either 50 ppm or 500 ppm CETCON's high level calibration gas 
standards are great r than 90% of these span settings. The two high-level calibration 
gases for these two span settings are no greater than 95% of span but are greater than the 
method's requirement of 90%. CETCON does not believe that the quality of the data 
obtained will be affected by this exception. 
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Reference Method 2 Type S Pitot Tube Manometer Assembly 

7.62 em (3 in.)' Temperature Sensor 

/
Type S Pilot Tube 

Manomeler 

• Suggested (Interference Free) 
Pilot tubefThermocQuple Spacing 
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Reference Method 4 Moisture Train
 

Condenser-Ice Bath System Including Silica Gel Tube 

(Either In Stack) 
or Out of Stack) 

Filter 

\ 
\ 

Check 
Valve 

Vacuum 
line 

Temperature 
Sensors 

""r 

Orifice 

Dry Gas
 
Meter
 

Air-Tight 
Pump 

Platformer Cat. Regen. Vent Test Plan
 
Page 13 of 17
 

-235­



Reference Methods 3A, 6C, 7E and 10 Sampling Train
 

Moisture
 
Removal
 
System 

Sampl. 
Gas 

Manifold 

Sample Transport Una 

Gl

CJ
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Reference Method 25A Sample Train 

Heated
 
Sample
 

Line
 

Probe Organic 
Analyzer

._---------------­ and 
Recorder 

Calibration Particulate 
Valve Filler 

Pump 

Slack 
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Reference Method 5 Particulate Train 

Temperature 

~-
Impinger Train Optional, May Be Replaced 

By An Equivalent Condenser 

Type 5 
Pllol Tube 

Temperalure 
TemperatureSensor 

Gooseneck 
Nozzle 

/
Type S Pltol Tube 

Glass Filter 
Holder 

Healed Area 

Sensor 

Vacuum 
line 
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RM 26 SAMPLE TRAIN
 

Temperature 
Sensor 

\ Purge 

3·Way Glass 
Stopcock 

Gas Flow 

s.s. Sheath 

~ ., 
Filter 

Holder 

Emply 

Temperatura 
Sensor 

Rate 
= Meter 

/
 
Air-Tight 

Pump 
Surge Tank 
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John Van Meter
 
Electrical Engineer / Project Coordinator
 

QUALIFICATION SUMMARY 

During the two years preceding his employment with CETCON, Inc., Mr. Van 
Meter was providing engineering services to vendors of fired equipment and 
incinerators for the petrochemical and petroleum industries. Mr. Van Meter has 
participated in the design, fabrication, field installation, and start up of 
instrumentation / control systems for fired equipment. 

Since his employment with CETCON, Mr. Van Meter has been involved with all 
aspects of emissions testing on a variety of emissions sources. Responsibilities 
have included on stack equipment operation, test equipment troubleshooting, 
sample gathering / analysis equipment operation, project coordination, and 
report generation. Mr. Van Meter has also become familiar with EPA Reference 
Test Methods. 

EDUCATION 

B.S. Electrical Engineering, May 1990, Texas Tech University, Lubbock, Tx. 

Passed the Fundamentals of Engineering Exam for the Texas State Board of 
Registration for Professional Engineers. 

Additional training in the following areas: 
Statistical Process Control Total Quality Management 
Procurement Ethics Basics of Supervision 
Computer Aided Test Systems Computerized Control Systems 

EXPERIENCE 

CETCON, INC. - 11/94 to Present
 
Project Coordinator. Responsible for customer interface, project organization,
 
quality test performance, and test instrument operations.
 

TECHSERV, INC. Tulsa, OK. - 3/93 to 11/94
 
Electrical Engineer. Responsible for design and installation of instrument /
 
control systems for fired equipment.
 

TEXAS INSTRUMENTS INC, Dallas, Tx. - 5/90 to 12/92
 
Electrical Engineer. Responsible for product development and testing with the
 
Defense Systems Group (Electronics Division).
 

L--­ ©EJ©PJ{M 
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Jared R. Howard
 
Sr. Envirorunental Specialist
 

QUALIFICATION SUMMARY 
Mr. Ioward has three years of experience as an Envirorunental Programs 
Specialist for the Compliance and Enforcement Section of the 0 lahoma 
Department of Environmental Quality, Air Quality Division (ODEQ). He was 
involved in the preparation and approval of the ODEQ's portable analyzer 
guidance document. He also has over one and half years of experience as a 
Testing Manager for another emissions testing company before joining CETCON. 

Mr. Howard is involved with the preparation of written reports and is familiar 
with EPA Reference Testing Methods and stack testing procedures. 

EDUCATION 
University of Central Oklahoma
 
Bachelor of Science, Biology, May 2000
 

University of Texas at Arlington
 
Southwest Envirorunental Education Training (SWEET) Center
 
Air Pollution Field Enforcement, Course 444
 
Advanced Inspection Techniques, Course 455
 
Inspection Procedures and Safety, Course 446
 
Continuous Emissions Monitoring Systems, Course 474
 

College of the Mainland, Texas City, TX
 
OP-Leaks Detection & Repair
 

EXPERIENCE 
CETCON Inc.
 
Sr. Envirorunental Specialist
 
March 2005 to Present
 

Air Hygiene International, Inc.
 
Testing Manager
 
August 2003 to March 2005
 

Oklahoma Department of Environmental Quality, Air Quality Division 
Environmental Programs Specialist II 
May 2000 to August 2003 
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Jeff J. Abel 
r. Envir'onmental pecialist 

QUALIFICATIO S MMARY 

Jeff has a strong background in project management, along with considerable experience 
with systems analysis and design of computer systems. He has lead multi-million dollar 
projects to develop computer systems in both the Gas Pipeline and Telecommunications 
industries. He has directed the efforts of diversified project teams spanning several 
departments consisting of system developers, database analysts, testers, infrastructure 
analysts, and network architects. 

Some of the larger projects where Jeff has performed in a leadership role include: The 
successful development and implementation of a 10 million dollar project for Williams 
Communications that provided the backbone business system for the Vyvx Ads Group, 
one of their subsidiaries. Jeff was also one of the lead design analysts for the Uni5 project 
for Williams Gas Pipelines. This was a $200 million dollar project to develop one 
consistent computer system for handling all the gas measurement, volume allocations, and 
customer billing for all five of the main pipeline subsidiaries that comprise Williams Gas 
Pipelines. 

EDUCATION 

Bachelor of Science Degree in Management of Human kesources - Southern Nazarene 
niversity 1996 

Associates Degree in Computer Science - Tulsa Community College - 1991 

EXPERIENCE 

CETCON, Inc.: September 2002 to Present 
Title: Senior nvironmental Specialist 

Williams Communications - VYVX Service: September 2000 to May 2002 
Title: Supervisor of Business Systems Development / Staff Analyst 

Williams Gas Pipelines, Central (WGPC): May 1994 to December 1999 
Title: Lead Design Analyst, January 1999 to December 1999; Staff Analyst, June 1996 to 
January 1999; 
Senior Systems Analyst, May 1994 to June of 1996; Systems Analyst, May 1991 to May 
1994 

Williams Information Services, Inc. (WISC): October 1989 to May 1991 
Title: ustomer Service Technician 

'-----------~[iYJ
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Glenn A. Davis 
Sr. Environmental Specialist 

Qualification Summary 

Mr. Davis has 22 years experience as a Customer Service Field Technician working on 
Gas Chromatograph and Continuous Analyzers for ABB / Applied Automation. While 
working with ABB and Applied Automation he has developed strong customer 
relationships. He has worked closely with local sales members to conununicate customer 
needs and foster business relationships. He was a recipient of Employee and Customer 
Recognition Award from Williams Field Service for outstanding performance He also 
has two years experience working in the Education Institution at the University of 
Arkansas .He worked on various types of lab equipment, filled NMR Magnets with 
Liquid Heliwn and Liquid Nitrogen, and worked closely with the Professors and Students 
on special Chemistry / Biochemistry projects. 

Mr. Davis is in the process of gaining knowledge of EPA reference methods thru field 
deployments with CETCON. 

Education 

State Technical Institute, Memphis, Tennessee 
Associates in Electronic Technology 

Experience 

CETCON, INC. 
Sr. Environmental Specialist 
April 2005 to Present 

University of Arkansas 
Chemistry / Biochemistry 
Master Scjentific Research Technician 
April 2003 to March 2005 

ABB / Applied Automation Analytical Divjsion 
Customer Service Field Technician 
Final Testing Teclmician 
May 1981 to December 2002 
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Ir 
CETCON, Inc, 

Job No,: CJ-4113 Field Data: HCL Barometer No.: CET I 

Date: 1/4/2005 Run No.: fIJI Pitot Tube No.: Std 

Customer: TPI Petroleum, Inc. Time of Run. TR: 64 min. Pitot Tube, Cp: 0.990 

Unit: CCR Vent Scrubberime per Point, Tp: 4 min. Initial Pitot Leak"': ,., 

Operator: JJA Sample Box No.: 1 Final Pitot Leak"': >< 
Method: RM-5 Meter Box No.: CM#1 Nozzle No.: T·Q5 

Filter No.: NA Stack Area, As: 12.57 in.l Nozzle Dia., DN : 0.312 in. 

File Name: HCL1 Assumed %M: (default) N2 Purge@: NA SCFH 

Barometric Pressure, Ps: :< l' 37 CF: _ 

Ambient Temp., OF: I 7 t.H@: 1.553 in. H20 

Stack Pressure, Ps: _~ . e} in. H20 = ­

Initial Leak @: 15.0 in. Hg = 

Final Leak @: .../.0 in. Hg = 

Assumed Ts: 71 Assumed K; ,._ . , _ 

Assumed TM: 27 Calculated K: #DIV/OI 

For: NA min. N2 Cylinder No.: 

I 
tv 
0":> 
tv 
I 

Pltot OnnceMt ::>ample ::>tacK "rODe uven t:muent Dry Gas I emp. "t-
Clock Dry Gas in. H2O PM. in. H2O Vacuum Temp.oF Temp. Temp. Temp. TM 

A 

Point 

4 

3 

Time 

/1 I> 
J ( / q 

/ J :L ~ 

MeteI. CF 

&.1M, I.{~"t; 

14<1:2 •.:tD3 
I~ ~s: 2',,{)4 

ll.P. 

&' ~ 1 '3 
~, , z.. 
E),/3 

DeslIeCl 

'-I~ 
J·l~ 
, Lf'l 

Actual 

I, Y b 
/-'35 
I. '-.IS" 

in.Hg 

~ 
:J 
S 

T" 

:J 'l 11 
)~a 

~ 

of 

:2..e;-o 
.:2..t:;t, 
~50 

OF 

2S-;z. 
..,SZ­
:J.(".3 

OF 

t>.2. 
Set 
'51 

Inlet 

7..2­
;,;.. 
,3 

outlet 

"'J­
J. ;l' 

7 ~ 

% lsokinetlc 

2 

r I ::1:1 
I J ?) 

LlQ? ~~/" 
It;""&?IP, ~() 

t}. (~ 

B. J 

, • l.{ l.J 
1 • :;;1;). 

I , '-( S" 
I· :z~ 

; I 
A"J 

..2So 
;1-50 

~b7 
.:z.. -rq. 

s<; 
h:J.. 

71f 
7<f 

7~ 

lJ-
II~ 50J. 'l~() Al. ~ • =1 ~ I.g? .J?J ;lS2 ;7...,,,­ G.L/ '1S"" 7..J.. 

1 1I3~ 505,J'Jl; I!> ,I 1 , •'1_:l. 1,2.2.. ~ IV 25"D .:2S'l (,,7 ...,5 7.2­
I ) "I ~ 5'0?S6l- tJ _J-:J­ I· ~~ I, ~~ ': 171 ;). ~() ..:lSI ~:? It:, 7.:J.. 

END II" ., S>" 113 ..) 

B 4 1..l~S- 5tZ.~ (). ,) J '2-:J.., 1.;;1.:2­ 3 PJ .::J.S"f :soo 70 7..1 7.2.. 
I '1 ~t1 S7'1.17"­ .0 10 I. II) I .,~ 3 ~1 Xt;"~ ~=J "0 h;:( 1.s­ 7~ 

3 I3..J3 r;/1,1.3.. tJ, In I I' 1.0 ? ~~ :L'I' ~.t.t? t,J­ 7(, 72. 
'21'1 S'''',!I'i 1 A or:! / I')L) I.I'JO '3 J2. ~. ~() .;U,.if ~!::J- 7b 7';;' 

2 IJ. 1.) 
1';2J.S 

S-22..-~ 

52.'1. 3~' 
& ,/0 

() _10 
f Il 
I· I I 

I~ I () 
r ·/0 

3 
3 

ji~ 

;;J. 
.2.51/ 
::J 57 

.:2(,r 

.:LiO 
~S 

~L 

"1(", 

'1 

..,~ 

1;L 
1 I;). Z If 

/ ~33 

~~. 7f£t. 
5;1.'1, /50 

I!> l!>4 
f) _ eq 

,. ()O 

r • DO 
I, f.(l 

I-Ot' 
=? 
7, 

;>.). 

t:l 
).S( 

l~q 

.l..t&>7 
2c,5? 

(.., I. 
(,~ 

Ij,"1 ,3 
7~ 

END 1:L~7 ,5"31. -I~' 
Cqa = """, ",. ::.. ,. %.... Must Avg 6Ps ' \) Avg PM ::" Avg Ts ',> AvgTM =: ::? ..'.. 
%.... = :~:: :::;.:::=:::::;:::::;::::::- .. Be S 5.0 Avg (6Ps') . 

;......... Max Vacuum Volume DGM L\ \. ! Sl.:-,re x CF 1.009 =VM ,fe 
mpfnger NO. ll) (L) (,j) ('I) (0) (0) 100ai VMsId =17.64 X VM x [(PB+(PM1 13.6» + T Ml DSCF 

t-Inal WI, gm (".21.._ 2­ '1/9. 2­ 5/0, I '1l..JJ.. -v QMs1d=VMs1d 7TR DSCFM 

Initial Wt, gm {. J"J "'­ -", t:".L;-8 'lOt-..-S> '" ~ 
Vw gas = 0.04715 x Vw SCF 

Difference, gm "32.. "I '7°1.7 S(}(p.. S' "f~1. ~ --"""..I/.;{ ':­ ': =Vw %M = Vw g.s X 1007 (VMs1d + VWg• s) % 

RM 3 or3A uata Avg· ....P in. H2O MD= (100 - %M) 7 100 dry fracto 
QAlQC Check: IlbvV2 It. .cc,ZS AVg (M's"l :/ MoNo = (%C02xO.44)+('Yo02xO.32)+«%N2+%CO)xO.28) Ibllbmole 

Completeness 'lbU2 /). CJ;~ 1'\vg·I"'M in. H2O MW = MDX MWD+ 18 (1 • MD) Ib/lbmole 

Legibility %CO 0.000 Avg. Is 'F Vs = 5129.4 x Cpx (Ts 7 (Ps X MW)) 112 x Avg(t.Ps 112) FPM 

Accuracy I%N2 Avg. 5 'R QA = (V5 X As) 7 144 ACFM 

Specifications % Excess Air Avg. M 'F Qs = (0.1225 x Vs x MDx Ps x As) 7 Ts DSCFM 

Reasonableness Avg. M ,:. 'R %1 = (1040.1 x VMs1d x Ts) 7 (MDX Ps X Vs x TR X DN 
2
) #DIV/OI % 

Iject Coordinator (Signature/Date) 
Checked by: 
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I I l f [ I I I ( I [ 

CETCON, Inc. 
Job No.: CJ-4113 Field Data: HCL Barometer No.: CETI Barometric Pressure, Ps: J,q.3) CF: 1.009 

Date: 1/4/2005 Run No.: C2 Pitot Tube No.: Std Ambient Temp., OF: f',H@: 1.553 in. H2 O<,1· 
Customer: TPI Petroleum, Inc. Time of Run, TR: 64 min. Pitot Tube, Cp : 0.990 Stack Pressure, Ps: -o.Oa in. H20 = ;z, ~'t. 31 in. Hg 

Unit: CCR Vent Scrubbe1ime per Point, Tp: 4 min. Initial Pitot Leak'J: )( Initial Leak @: 15.0 in. Hg = Q .SO' cfm 
Operator: JJA Sample Box No.: 1 Final Pitot Leak'!: 'I. Final Leak @: $.0 in. Hg = () '(W3 cfm 

Method: ~ rz~~~ Meter Box No.: CM#1 Nozzle No.: T-05 Assumed Ts: Assumed K: J I . / >Of t82. 
Filter No.: NA Stack Area, As: 12.57 in.' Nozzle Dia., ON: 0.312 in. Assumed TM: Calculated K: #DIV/O! 

File Name: Hat? ItC~ Assumed %M: (default) N2 Purge@: NA SCFH For: NA min. 
7.$ 

N2 Cylinder No.: 

PTtot Dry Gas Temp. OF 
Clock I Dry Gas I in. H20 

Orlnce Mt sample Stack Probe Oven Emuent 
Temp.oFVacuum Temp. Temp. Temp.PM' in. H20 TM

OF OF OFTime Meter, CF t.P. in.Hg OutletPoint I ActuaDesired Inlet % IsokineticT~ 

j;l­r?31'{OO 1532..'1.101 0 ... 07 ;z '-J~ 13'1ft 4 :lS"3 7:l..1·0o .7~ I 19 ..fh' 
$i'~/401./ IS3tJ ..,oql {),C7 t:J.7R I (L'7 J - 0 ?...E':J­:J...58 Y(A 137,'$ ,Ii)IY t"i? k3(.o, i <4",1 0.073 n_7~1 &....1 ;L 5"7 ~ '?D~3 13 

f '-I /:>- 1;-3]>, 7i~ £7.0 "i 
~s-

)....,~ ;.,.3.J.../~I)IId;I:) I I. 00 I:J­3.0 "'"3 1"
'1'1 1.;l­';l~Ol'i 71... 154), o~1 I'D. ll"l2 17 ;2"5' Gr3 

/ '1;2.D 15t,l3 •.1251 fJ riO 

.:! 7~J-"" 1 J.Oo 
JdJ I )./f) .;J.~3 ~g-s 7?­i"1 1S 

I Y. j, lJ ISLt!o-. 71"71 (). () t 
3.0 "'-I 

;z .e;e, ,.2­
I J '12-'6 IS-If?.'153 I [) cor;> 

4_ 0 7c.,() ·9"1 I fJ.'9o 2~Y ~c.?J 
;.. r.. 7#{S3[) cr;lf I f)At:) 3<l 7t,13 67 1J.­

END IJ l...( 3 z-. J5'$0. 10f7
 
16 4
 "j)... 

(). ~q 1 i\ • R7 'J AJ

1"'1:7" 15,,3.;701 D.O' 
I I.l 'ii6" ·Isso. g701 f)" 49'3 T. Q.o 1 1-00 :;Fa~. 0 72­257) 132. 53 

L-\ _0 "I '1$'1,~rJ 1/.0.0 I).....~~ ..2..10 (..~ 15I .</ /5~ ".~q I t) < ~'1tv 3 ItS-C] 155S:),pdl ~~~ if.f) )... b? 7:2­bJ?? l'Q') ,)' 07 1S-.51 .. n.s-I (0,0 f? 1(...;Lt"o L e<:74 12.'. ~tJ 
I 

W 
1).­-,(:, 

I.e;- I 5" IS"(")' '. 1/ j, I 0 - (l ., 

.2. 1 S 2. r;'S­2 115"11 ISl,Q:tl?oI0.07 lI.D ?C/ ~~f1 ... 1'1 1 lL '7~ 
1;2..;;)....~O If.­J-7,()10 .7g I tJ • 1~ 'PC!'1·0 -to 1 

.l. ...., '}. L'7(?/5,,£ 15~'{\~ool 004­ ~ .,,-7 r tJ~~9 S?J 1.., 1(" 1~ 
~"!o 

"'cO 
71"~.'J19.£-7 I 1)0'1..'2 J'!l '/"1 ~ '1.J­1:7J~ -z..3 ~"''' ' AltO I tJ ,Of, 

QA/QC Check: 
Completeness ./ 

Legibility r 
Accuracy 

Specifications 
r" 

L % Excess Air 

Reasonableness / 

Checked by: 
Operator (Signature/Date) "" ,ject Coordinator (SignaturelDate) 
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CETCON, Inc. 

Job No.: CJ-4113 Field Data: 

Date: 1/4/2005 Run No.: 

Customer: TPI Petroleum, Inc. Time of Run, TR: 
Unit: CCR Vent Scrubberime per Point, T p: 

Operator: JJA Sample Box No.: 

Method: }iMC?i?M'lL~AA/Meter Box No.: 

d V
Filter No.: NA Stacl< Area, As:
 

File Name: ~I~CLC3 ~Assumed %M:
 

HCL Barometer No.: 

Co Pitot Tube No.: 

64 min. Pitot Tube, Cp : 

4 min. Initial Pitot Leak'!: 

1 Final Pitot Leal<,!: 

CM#1 Nozzle No.: 

12.57	 in." Nozzle Dia., ON: 

(default) N2 Purge@: 

CET I Barometric Pressure, PB: 2 'I, '3 , CF: 1.009 

Std Ambient Temp., OF: if J LlH@: 

0.990	 Stack Pressure, Ps: - O. 02- in. H20 = 
X Initial Leal< @: 15.0 in. Hg = 

f Final Leal< @: 1. 0 in. Hg = 
T-Q5 Assumed Ts: 94- Assumed K: 

0.312 in. Assumed TM: 7 5 Calculated K: 

NA SCFH For: NA min. N2 Cylinder No.: 

1.553 

--- ­
-pjfOf Dry Gas Temp, OFEffluentSample OVenOnficeMi ---staCK ~ 

Temp,oF Temp. Temp.Vacuum Temp.in. H20 PM. in. H20 TMClock I Dry Gas 
OF OFOF Inlet Outlet % IsokineticTime Meter, CF in. HqDesired I ActualPoint 6PQ T 

:79 J t:"/.0_",., I m_'70 /,<::" '1:2­""7'1.II.	 ~ 0 15(.t. 7ai /1-0 £? ~ ~.;L-unA 4 
q~ (so 7,.~ C;'i 7;)..'1--70l"	 "l"" IS' ')i),'pel ~ ilt. 1)	 a,/b T t) , "'" z...." pP{L ,,,',,, I 1; J. s--g~D "'"3 {go 1.2­~h.3 ,{Lfl l, 71("	 '1 tW71...f.40 
(7)() ~-~ 1).-­"l/·1 1 ~ "L­ .)~ 13''''	 5';l. l5'N, '4()5"' ft." " I f'), i,'fA "'1~"'"
p7 !2.4';2 7;)...~·'7A I o,·,~ ~5S"::4U '1 JlID t:: 'l6 15""7" .1..40 0·C7 C:I­

('1rJ , ( 0 1;J.~"A 2~O t;~I,ll I I./J J-5'~'1 f)'0 15'71.· ~DC >~u 
q"'Lwoe., 1.5'11C"l l5"fO.1SV ~.b J-S'8 54~-IO l.1' I 1.10 ',5'

C},} ,25'f 1(,5'1 1't­~-() 1.'41./1 LJ ~ l~g~,l.1 Z. 1.11 I 1·1 'll1:1.10 

END 11 I~ 15Sl'S.~"
 
B 4
 TIo .1.,"'3!}.­O.K;.., Z- ()b~":;t 1. .1-19 ISt(." ~~ IL~£n l?-­"""i"3 15C:7 

\..1 tA-I:;~_.,...,o 1'19(,,/1 E>~.., J...5''Z.­ 2-~:;lV. lJ l?3 1~5S"FJ ,9'"I 
N ~., 7.... fCp{) ,6'1 I ' f)O 2.K?~171.1 I~'1. v~o3 ~3 '15"' 7~1·01 5'.3 

-
(j) ,)...- ­( ,00l1 ~ l. 1~j..O/~ o .0"1 3. 0I ,() I Sf:13 c....~o L'f) ,' ­
~ 

),,'13~,4jC> 1';D11	 ~-'" I ~"i'''f,",!OO ~1, ~o ."'to ~32 ~ .~~ 51I 1"- ,>­t9 ."tV :tire;19 fr D 1.0 1'Ao ;l-1S 52­ 77 
\1 I.{ If IS'l4' .r-q( () _€>'1 
"~O 15"l".~(2 tJ --& t 

Z-.vA ,.-rq ;l.-/e S' t;z...2 t;' '? 1)­11Il ·~D ¥J7,'1"Z .D )..5~'71 :JJ, ~ 5'2..b~'1fll 7~1 '" '-\:- i I ~ tlo,"t tie. /') . (1/ Il .'1" 
ll. 5 z- Ill>O J,,,/q 

Avg TMIL: 
END 

%A Must Avg 6Ps !' I~: : L::'~:'i::( 1.009 ==========V;:;:M I. 'Be S 5.0 Avg (6PsY\~" ft3Volume DGM 34.0 15 ,fe x CF 

IllmplngetNo. I (1) I (2) I (3) I (4) l5T l5J ""TOfaT .. n... I DSCF 

[FTilafWt,gm ("CJS t:7 /11. ~ CLI. "f q~." QMstd=VMstd+TR DSCFM 

SCF\!nitiaIWt,gm I.. ~Z..S" io:z.R c;l~.'Z q~1 $	 Vwgas = 0.04715xVw 
%IDifference, gm	 = Vw %M = VWg.sx 100+ (VMstd+ Vwg•s) 

dry fractoI	 RM 3 or 3A Data I AVQ AP in, H20 Mo ::: (100 - %M) + 100 
QA/QC Check:	 ""'~U2 II- •C<1= Avg (APs ') .:;. MWo =(%C02xO.44)+(%02xO,32)+«%N2+%CO)xO,28) IbIlbmole 

Completeness %02 ~ .q~IAvg.PM in, H20 MW = Mo X MWo + 18 (1 - Mo) Ib/lbmole 

Legibility	 %CO 0.000 Avg. Ts OF Vs = 5129.4 x Cpx (Ts + (Ps x MW)) 112 x Avg(APs 112) FPM 
Accuracy I%N2 IAvg. Ts ',' OR QA = (Vs x As) -;-144 ~CFM 

Specifications	 % Excess Air IAvg.TM OF Qs = (0.1225 x Vs x Mo x Ps x As) + Ts DSCFM 

Reasonableness	 IAvg.TM I':':. OR %1 = (1040.1 x VMstd x Ts ) + (Mo x Ps x Vs x TR X DN
2

) #DIV/OI % 

Checked by: ~..H {]LR... ,lvhDD/;
 
/~perator (Sig'nat'urelDate)
 roject Coordinator (Signature/Date) 

1/412006 Page #1 © 1999 CETCON, Inc. All Rights Reserved	 FIELDISO.XLS 
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CETCON, Inc. 

Job No.: CJ-4113 Field Data: PM Barometer No.: CET I Barometric Pressure, PB: 29.52 CF: 1.009 

Date: 1/5/2006 . Run No.: ~e.1 Pitot Tube No.: Std Ambient Temp., of: 66 L'.H@: 1.553 in. H20 

Customer: TPI Petroleum, Inc..Time of Run, TR: 54 min. Pltot Tube, Cp: 0.990 r / Stack Pressure, Ps: -". 0 J in. HzO '" ..<]'. S2- in. Hg 

Unit: CCR Vent Scrubberlme per POint, Tp: 4 min. Initial Pitot Leakv: ~ Initial Leak@: 15.0 in. Hg '" O.OoS cfm 

Operator: JRH/JJAlGAD Sample Box No.: 1 Final Pitot Leakv: / Final Leak @: s-: 0 t'/f35 cfmin. Hg '" 
Method: RM-5 Meter Box No.: l;MIl'l NOZZle NO.: Assumed K: • b-- _...	 T-Q5 Assumed Ts: go 

u..j14 in. Calculated K: #DIV/OIFilter No.: A-783 Stack Area, As: --12.57 in: Nozzle Dia., ON: - - Assumed TM: ---W-O 
File Name:,.8Mc1 PJ\-\c..11 Assumed %M: 3. 5 (default) Nz Purge@: NA SCFH For: NA min. Nz Cylinder No.: 

Pltot Dry Gas Temp. of 

Clock I Dry Gas I in. H20 
Oven EffluentSample Stack Probe 

Temp.oFVacuum Temp. Temp. Temp. TM 
of ofof Outletin.Hg Inlet % lsokineticTime Meter, CF 6P.Point T.. 

-~J<,:x:;J -Irl/ (oct~fJ ~c/2,IOb() l(,olf·~S1 ~.oM I	 b.781 p.?l:>A 4 01· 0 
;).0 laC,)({~ (p!'66 70 0·03If) 5t1 I~bl,. {'8'pl O. DlJ I	 O· f f6' I (). ~ 2<> I 

t:;9;)cl3 mc::::>?3IDSfl 1~~~.tI&ST n.O ~ I	 1/). 'to I O.qo 7/3 '30:2. " (oct1I ())., I(,ID.W'O I f). 10' I /./~ I ( . ;)</3d. () -'1COo .Q 31 <"8 
':;.0 .]:L ~ ~ :1a.~I 2 F"pta I(,13.2~ol 0.08 I O·?b I 0·26 

'j/I Ole,II IQ (p1r:47iJ f).OCj I.of· 1.6 73:;J.:J7 ~5'701·0 
a,..o (g/1/14 IM7.9rJo 10.07 I O.7~ 1f).7f{ ~l .;>.~ 7~ />9

,f 11-T&-I'L~ I () I o. 0 ~ I 0 . '1 0 I 0 • ~ p 
~ 

'(I &;2­27S;'::;.0 .:2..'V:> '?3 711 
END II~ 1022.0 

~3 

,,2$ 
:;.,<:;{~ 

.;Ji!/P 
.;}5.5
';;55 

<:>7 
55
sf:) 

70. 
(L 

,4

7 2J 13:l I~ .,~" l,[ 700.1 [) .:;.ethIf.o ~D1.12:l Pl.~3 /a~B 4 
;;.01I 3lP I f.,24.70 0.0'i5 D· 90 70KO(). '0I 1]O.7t:. :l.oII &/0 IC,zt,.·&7 D·o­ 0.7' ~o3N 

(j) ;:)..D0·0­II *!llP2'S. ~~ '"11~oO·7~(J·7t.
01 0.7-2 -']c;::;.0O.D-> '{IIllJ~ ICP3D.'l5 :25:;" ;J.7t/ 5'cJ­D.7 G ~D2I 

Q.,' 200.07 54:::nL. is -Zl1/~2-1 &3'.57 II ·7'1 ::252~·o ,1<go ;;.t!t;~.oO.oIPt 1510 1D35'. 2-2­ 0.10 Y D· b 8 .~d /b~ 
f}(p.~D. {, '3l2,Vo \7;37 ..;l.~ B;o.&~ ~.o '11 

END I (z.oll I 03'tJ.9'15 
Avg PM 

o .()ID ~40 54 -0 

AvgTsCqa '" I:.:.: ·:·::'):1 %6 Must Avg LlPsl i>, I Avg TM11 ....." i 
_(j I%L'. '" .' . Be S 5.0 Avg (LlPs~" :: ..... Volume DGM 3~ .ctcfO ,It) X CF 1.UUOI -vMI 1ft' 

Irmpinger No. (1) - - (2) --------cJ) (4) (5)- (6) ,...... Total VM•1d =17.64 XVM x [(PB+(PM /13.6» + TMl DSCF 

lFinal wt, gm ~1.fJ,. 0 7 /I. ~ S'Dg·. ~ qS'f.'l Q Mstd '" VM• td + TR DSCFM 
InitialWt,gm	 613.0 705.7 507.5 949.4 2775.6 VWlll's"'0.04715xVw SCF 

Difference,gm.:/'" Vw OhM'" VWgasx 100+ (VM sld + VWgos)	 % 

I RM 3 or3A Data I Avg 6P in. H20 MD'" (100 - %M) + 100 dry fracl. 

QA/QC Check: 'lIl~v2 1 '.UUU IAVg t~t"'s 'J :': MWc'" (%C02XO.44)+(%02xO.32)+«%N2+0/0CO)xO.28) 30.762 Ib/lbmole 

Completeness l'lIlU2 1.060 IAVg. t"'M in. H20 MW =MDXMWo + 18 (1 - MD) IbIlbmole 

Legibility %CO 0.000 IAvg. 's "-"--",' 'F Vs '" 5129.4 x Cpx (Ts + (Ps x MW)} 112 x Avg(6Ps 112} FPM 

Accuracy I'lbN2 81.940 IAvg. 1s::::':" 'R QA'" (Vs XAs) + 144 ACFM 

Specifications % Excess Air 5.132 IAvg.TM 'F Qs '" (0.1225xVs XMDx PsxAs}+Ts DSCFM 

ReasDnableness IAvg.TM 'R %1'" (1040.1 XVMsldXTs ) + (MDx Psx Vsx TR XDN
2

) #DIV/OI 1% 

oject Coordinator (Signature/Date) 
Checked by: 

1/5/2006 Page #1 FIELDISO-XLS 



--

[ 
CETCON, Inc. 

c2 9. c./IJJob No.: CJ-4113 Field Data: PM Barometer No.: CET I Barometric Pressure, PB: CF: 1.009 

Date: 1/5/2006 Run No.: ~ CoS PitotTube No.: Std Ambient Temp., of: 73 LiH@: 1.553 in. H20 

customer: TPI Petroleum, Inc. Time of Run, TR: 64 min. Pitot Tube, Cp : 0.990 Stack Pressure, Ps: D . 0 in. H20 = tl? '7. tlta in. Hg 

Unit: CCR Vent Scrubberime per Point, Tp : 4 min. Initial Pitot Leak;!: ~ Initial Leak @: 15.0 in. Hg = 0 . oO,5"cfm 

operator~l-\!lJlt'amPle Box No.: 2 Final Pitot Leak;!: 7 Final Leak @: So in. Hg = 0.000 cfm 

Method: RM-5 Meter Box No.: CM#1 Nozzle No.: T-Q6 Assumed Ts: $ () Assumed K: I I. t./Jh 
Filter No.: A-784 

File Name~ PMc.5 
Stack Area, As: 

Assumed %M: 

12.57 in.l Nozzle Dia., ON: 

(default) N2 Purge@: 

0.314 in. 

NA SCFH 

Calculated K: 

N2 Cylinder No.: min. 

Assumed TM: ~ 
-.,:::.::::...-_­

For: NA 

#DIV/OI 

Dry Gas Temp. OFProbe Oven EffluentPltot OrifiCe AH Sample Stack 
Temp.oF Temp.p... in. H20 Vacuum Temp. Temp. TMClock I Dry Gas I In. H20 

of OFof OutletIn.Hg InTe % lsokinetlcTime Meter, CF llP. Desired I ActualPoint T.. 
w-Ff) .5'7 I Po 57III (/3 I ~l/D."~51 o. oS '6"3 .2.3B 4 .J107 73 7DlD 

7,;}gz.­ 237 7~:t t./ l) 7 I 19'1~. (P'!jl o. 0 q( /.00·90 I 0.90 {o~~7 
P(;.3 7c.'ll> I ().9o145 J I (,l/t./.lP'tl O.OR S5 Id3 1.0 ~'34"62 

1'155 1t,'t.'jliSI 0.0'8 0.9(; I 0.9D /.0 ;l3~'i':l 7 7~~3 S"b 
,.orl/.() .;).D 132 82­'45'1 Il.vq. 17 I 0.0' 7~..230 .2.3:2.. 55 

:l.t) ~.3;t -,.;11503 I(,SI.'1~1 o.o~ 0.'101 o.qo 82.. ;)10 5S 74
,,2.0 7;;>..;2(,0 51-,~2. Q.bo1507 I ~3. ~351 0.0 <i 0.91> I () .90 7*

7.;)15 I I I(Ps'5. 7~1 0 . 0 ~ o.Qc51 D. 90 .,:;J·o ,,;)60~z... ~66 57 74 
END 15/5 IloS8'.02 

A 4 

3 

1CJ2C) I(,~8. t./7t. 
/52.9 I ~!. 2 C 

1;»3 I flfR3.-I. 

fJ .0 8 
0.03 
o·oCj 

O.'7n 
0.'11) 
1.0/ 

0.90 
0.90 
1·0 

3.0 
.~. " 
$.0 

82. 
~/ 

81 

.:170 
~7() 

;)'11 

C);:)3 
d)~3 

o>t/b 

tD4 
5l.J 
S'~ 

1:1 
74 
Icf 

7;;). 
"10), 

7) 
/537 I(,&§. 71J 0.07 ~.71 o· 7 '1 ;<·s ~/ ,}.eJ1 .;. C/o 5'1 75 "7/ 

2 /54 ) I {,,,1 . 'll 
/545 I CdP'1.'fI1D 
154 '11 &7;1·/, D 
155'3 11'0'7 C/. ~(,S 

0.07 
o. ~ 'j 
o.o? 
b.Oq 

0.1'1 
I. 0/ 
t. 0 r 
1.01 

O· 7 '1 
1 , () 
t. 0 

1·0 

d.S 
,3.0 
3.0 
3.0 

'ill 
81 
'E'J 
'i!l 

;)l_/i,., 
::dl,.. 
~t/3 
:J.eJ3 

~5''1 

dS1 
~c 

OlG2o 

x' 
5'S 
S5s. 'S 

7S 
7b 
77 

1/ 
II 
'7/ 
7/ 

END I J5S7lfD77.f)t! 

I 
tv 
C':> 
C':> 

I 

c; ~ 1_- .....:.....:.... -- ...1%L\ Must Avg llPS~......•.... AV9PM\1:;'-"Ib:::Tj' ­If 
%1', ­ .: :.. ":':':'.: Be S 5.0 Avg ("'Ps')~ Max Vacuum ". Volume DGM 

mplnger No. (') (2) (3) (4) (5) (6/ I rotal II !V... <:M =17.64 x V... x [(P.+(P... /13.6)) + T...1 1-__ DSCF. .. ....._. -- - ._- . -+1-­
• .- - • DSCFMIFinal Wt, gm fo2.2· :4 J nq _3 507. "'I C/IQI. ft/ UM std = VMstd"" I R 

initialWt,gm (Po'6.l{ 7{)Q.1 5'07.0 ~'1.S VWg9s=O.04715xVw SCF
 

Difference, gm = Vw %M = VW9Bsx 100"" (VMstd+ VW9BS)
 0/0 

dry fract. 

QAlQC Check: 'lblJu2 17. (P 5 IAVg llll"s "/ .::,'::','f,; ,.. WWoIo=(%CO,x0.44)+(%O,xO.32)+«%N,+%CO)xO.28) 

RM 3 or 3A Data AVQ liP in. H20 Mo = (100 - %M) "" 100 
Ib/lbmole 

Completeness l'lbU2 O. Cf IAVg. I'M in. H20 wrvv = Mo x MWo + 18 (1 - Mo) IbIlbmole 

Legibility %CO 0.000 IAvg. Ts OF Vs = 5129.4xCp x (Ts"" (Ps x MW)) 1r.2x Avg(t.Ps 1r.2) FPM
 

Accuracy I'lbN2 IAvg. 1s 1< OR QA = (Vs x As) "" 144
 ACFM
 

Specifications % Excess Air IAvg.TM OF Qs = (0.1225 x Vs x Mo x Ps x As) "" Ts
 DSCFM 

Reasonableness IAvgTM .:::;: OR %1=(1040.1XVMstdxTs).;.(MoxPsxVsxTRXDN2) I #DIV/OI 0/0 

/- 5-~OotoChecked by: ~ 
rlrtorI(Sign atu reID ate) oject Coordinator (Signature/Date)
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,ft3 x CF 

Avg TMIL:::> .::,.. ::....::: _ 
1.009 -VMI ft3 



r l 

Job No.: CJ-4113 Field Data: PM 

CETCON, Inc. 
Barometer No.: CET I Barometric Pressure, PB: ci"i. 17 c F: 1.009 

Date: 1/5/2006 Run No.: ~CJ.p Pltot Tube No.: Std Ambient Temp., OF: hI 6H@: 1.553 in. H2 0 

Customer: TPI Petroleum, Inc. Time of Run, T R: 
Unit: CCR Vent Scrubbe"Fime per Point, T p: 

64 

4 

min. 

min. 

Pitot Tube, Cp : 

Initial Pitot LeakV: 

0.9!%O 

7 
Stack Pressure, Ps: 

Initial Leak@: 

0 .Od:( 

15.0 

in. H20 = 

in. Hg = 

;2 9. £/7 in. Hg 

0.006 cfm 

Operator: LKS/NEU 

Method: RM-5 

Sample Box No.: 

Meter Box No.: 

1 

CM#1 

Final Pitot Leak'!: 

Nozzle No.: ---=T:--Q':""6':"" 

Final Leak @: 

Assumed Ts: 

So 0 

8D 
in. Hg = 
Assumed K: 

'U • ~ cfm 

II. 134> 
Filter No.: A-783 Stack Area, As: 12.57 in." Nozzle Dia., DN: 0.314 in. Assumed T M: go Calculated K: #DIV/OI 

File Name: 0bAC3 PMe...tR Assumed %M: (default) N2 Purge@: NA SCFH For: NA min. N2 Cylinder No.: 

I 
tv 
0':> 
-:J 
I 

/ro~erbtor'tsignature!Date) ]ect Coordinator (Signature/Date) 
~CEH~ON, Inc. All Rights Reserved FIElDISOXlS 

Dry Gas Temp. OF 
TM 

Point 

A 4 

3 

2 

Pitof 
Clock I Dry Gas I in. H20 
Time Meter, CF 6P. 

/ 7 I P' 1/p77. 53,j O. Db 
17.,2;2 I (,7 q0 3!i:>1 O. OiL,
1,-'-/0 1 {o2/ ..)4 I (). D7 
1736 Ilo~.3. 3.~1 O.og 
J 731/ 1bS!5!f).G\ (). t;-; 
17~K I{pX7.750 I o· 07 
17 t/). 1/08'1., ~£ll ,(). 07 
Ilt/" l(Plll·7Cfol 0.05 

Orifjce~ 

PM' In. H20 
Desired I Actual 

o.LA-1 n.to~ 

0.&>9. I 0 .l#~ 
().7Cf I ().79 
D.90 1 0.90 
().7'11 0./ 4 

o.7'l1 0., 
0.''11 0.'1' 
0·5'71 D.f5I 

Sample 
Vacuum 
in.Hg 

/.0
;;.0 
;2.0 
cQ. t> 
,,2.0 
O).() 

:2.0 
;;).0 

Stack 
Temp.oF 

T.. 
7g 
78 
,g 
78 
77 
77 
77 
77 

Probe 
Temp.

OF 

f)2f=)ti-
dlfi;> 
;J.(p3 

~b3 
01<;0 
cJtfo 
d37 
01.37 

Oven 
Temp.

OF 
,d;4"'J(,., 

~'" 
~53 
dl53;;2' Q' 

02b~ 
~L, 
;)!Oy 

Effluent 
Temp.

OF 
;.,<g 
~t./ 
5;2. 
5"0 
4CJ 

$D 
So 
51 

Inlet 

7/ 
7cJ. 
73 
73 
-Ztf 
74 
75' 
7S 

Outlet 

7/ 
7/ 
7/ 
"7J 
71 
-r! 
7/ 
71 

% Isokinetic 

Be S 5.0 Avg (LlPs'1L.,:: 

( f>lJ( I '10. nO 
%6 Must Avg LlPs~ . 

Max Vacuum 

Avg TMil" --",.". 

-r/ 

7/ 
7 I 

77
7/ 

7/ 
"7~ 
7/ 

710 

7ft:; 

7b 

7S 
70 

77 

rtf-
75' 1 

"\:.::."::":':':; 

I 

Volume DGM ,Ie x CF 

Avg Ts 

;)..0 
:;.D 

doO 

.z.o 
d. (') 

02·0 
;2..0 

d'G 

;"';.:.:: 

0.& 
D,fa 2S 

O. 'Xo 

D. ~ ~ 

O·b 

0.30 

b.(~ ~ 

0,57 

(}.h8 

Avg PM 

O'~D 

o.~( 

o. In '" 

()·lo~ 

6./n'& 

0.9'0 
0·57 

(). () fc, 
o.o'? 

I ~ 221 70ff. Nt f).n 

D ·OiD 
o I 70/. hQ.&; O. {)h 

O. ell? 

().05 

n.o'") 

~ 11119. ,'10 

£/ I 7oL]. 15CJ 

I 75'(; ILP95. (,ot> 

I '61 'g 1 J if,. ,;l.{; 

175D 11d13.&15 

'802. 1/Q'l7:<6ID 

175'11&:>93.I?OS 
END 

2 

3 

END 

Cqa - 1:,:\"". ,:\:::::': 

%6=lk:"':\""'" 

B 4 

% 

dry fracto 

ACFM 

% 

FPM 

Ibllbmole 

SCF 

DSCFM 

Ib/lbmole 

#DIV/OI 

DSCF 
- ; I DSCFM 

VM sId = 17.64 X VM x [{PB+(PM 113.6)).,. T,,1 
1-'---

QMs1d = VMs1d 7 TR 

Vwgas = 0.04715 x Vw 
%M =Vwgas X 1007 (VMs1d + VWgas) 

Mo = (100 - %M) 7100 
~'MN--D-=-(O-VoC-O-'~xO.44)+{%02xO.32)+«%N2+%CO)XO.28) 
MW =Mo X MWo + 18 (1 - Mo) 

Vs =5129.4 x C x (Ts 7 (Ps XMW)) 112 X Avg(6Ps 112)p 

QA =(VS X As) 7 144 

Qs =(0.1225 X Vs X Mo X Ps XAs) + Ts 

%1 =(1040.1 XVMs'dXTS)+ (MoxPsx Vs xTR X DN 
2 

) 

IOlal 

"."...:.:.:-"." 

(b) 

'; ...:-. 

(:l)(L) I (3) I (4) 

f,,'i'J.~507. q I-~g· ( 
1t>9't;.{) 't;;o7.2- 1'1{P!·'j 

% Excess Air 

.. RM 3 or 3A Data 

(1) 

IFfiial Wt, gm I ~2.5. C; 
Initial Wt, gm I hIt;. b 
niffer"nce, gm 

QAJQC Check: 
Completeness 

Legibility 

Accuracy 

Specifications 

Reasonableness 

IIlmplnger NO. 

Checked by: 

1/5/2006 Page #1 
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