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SOURCE EMISSIONS SURVEY
MARATHON PETROLEUM
U-45 THERMAL OXIDIZER NUMBER 3 STACK (EQT 174)
CAA SECTION 114 INFORMATION COLLECTION
REQUEST FOR PETROELUM REFINERIES
GARYVILLE, LOUISIANA

SECTION 1.0

INTRODUCTION
METCO Environmental, 6655 Complex Drive, Baton Rouge, Louisiana , conducted a
source emissions survey of Marathon Petroleum, located in Garyville, Louisiana, on
June 20 through July 13, 2011. The purpose of these tests was to determine the
concentrations of volatile organic HAPs, semi-volatile organic HAPs, methanol, aldehydes,
total reduced sulfur compiunds, carbon monoxide, total hydrocarbons, methane and
ethane being emitted to the atmosphere via the U-45 Thermal Oxidizer Number 3 Stack
(EQT 174). The objectives of the tests were to fulfill the requirements of the Petroleum

Refineries Information Collection Request (ICR).

The sampling was performed by the following METCO personnel: Ryan Jones —
Project Supervisor, Robert Adams, John Cutaia, Daniel Moore, Will Starkey, Neil

Pierce, Charlie Wahrmund, and Dustin Reid.

The sampling followed the procedures set forth in the Code of Federal Regulations,
Title 40, Chapter |, Part 60, Appendix A, Methods 1, 2, 3A, 3B, 4, 10, 15, 18, and 25A;
Part 63, Appendix A, Method 308; and in the "Test Methods for Evaluating Solid Waste,
SW-846, Update lll, December 1996," Methods 0010 and 0011.
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SUMMARY OF RESULTS
U-45 Thermal Oxidizer Number 3 Stack (EQT 174)
Analyte Run Number | Run Number | Run Number Average
1 2 3

Hydrogen Sulfide Emissions - ppmvd <0.16 <0.17 <0.16 <0.16
Hydrogen Sulfide Emissions — Ibs/hr <1.36E-02 <1.59E-02 <1.31E-02 <1.42E-02
Carbonyl Sulfide Emissions — ppmvd <0.41 <0.45 <0.40 <0.42
Carbonyl Sulfide Emissions — Ibs/hr? <6.16E-02 <7.40E-02 <5.77E-02 <6.44E-02
Carbon Disulfide Sulfide Emissions - ppmvd® <0.03 <0.04 <0.03 <0.03
Carbon Disulfide Emissions — Ibs/hr <5.72E-03 <8.34E-03 <5.48E-03 <6.51E-03
TRS as Sulfur Emissions — ppmvd <0.63 <0.70 <0.62 <0.65
Carbon Monoxide Emissions— ppmvd 15.00 5.60 22.97 14.52
Carbon Monoxide Emissions — Ibs/hr 0.93 0.34 1.40 0.89
Total Hydrocarbons Emissions— ppmvd <0.01 0.37 0.84 <0.41
Total Hydrocarbons Emissions— Ibs/hr <0.01 0.04 0.08 <0.04
Methane Emissions— ppmvd 1.265 0.332 0.418 0.672
Methane Emissions — Ibs/hr 0.04 0.01 0.01 0.02
Ethane Emissions— ppmvd <0.250 <0.250 <0.250 <0.250
Ethane Emissions — lbs/hr <0.02 <0.02 <0.02 <0.02
Formaldehyde Emissions — ug/dscm’ 7.95 8.28 10.50 8.91
Formaldehyde Emissions — Ibs/hr 4.03E-04 4.36E-04 5.54E-04 4. 65E-04
Acetaldehyde Emissions — ug/dscm1 <1.31 <1.66 <1.11 <1.36
Acetaldehyde Emissions — Ibs/hr <6.64E-05 <8.75E-05 <5.87E-05 <7.09E-05
Propionadehyde Emissions — ug/dscm’ <1.29 <1.64 <1.10 <1.35
Propionadehyde Emissions — Ibs/hr <6.54E-05 <8.65E-05 <5.81E-05 <7.00E-05
Methanol Emissions — ug/dscm1 <229 <233 <235 <232
Methanol Emissions — Ibs/hr <1.16E-02 <1.23E-02 <1.24E-02 <1.21E-02

129.92 "Hg, 68°F (760 mm Hg, 20°C)

2 Carbon Disulfide collected and analyzed according to Method 15. Carbon Disulfide was also collected
and analyzed as part of the Method 18 sampling for volatile organic HAPs.
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SUMMARY OF RESULTS -
U-45 Thermal Oxidizer Number 3 Stack (EQT 174)
Semi-Volatile HAPs Emissions Summary
Run Number 1 Run Number 2 Run Number 3 Average
Analyte CAS Number | {(pg/dscm’) (Ibs/hr) (ugfdscm’) (Ibs/hr) (pgldscm’) (ibs/hr) (Hg/dscm’) (Ibs/hr)
Acenaphthene 83-32-9 < 2.541 < 1.35E-04 |< 1.292 < B.77E-05 {< 2.697 <  141E-04 |< 2177 < 1.15E-04
Acenaphthylene 208-96-8  |=< 2.541 < 135E-04 |< 1.340 < 7.02E-05 |< 2697 < 141E-04 |< 2183 < 1.1BE-04
Aniline 62-53-3 < 7.853 < 419E-04 < 4.069 < 213E-04 |< 8.337 < 437E-04 |< 6.753 < 3.56E-04
Anthracene 120-12-7  |< 3,003 < 1.60E-04 |< 1.532 < 8O2E-05 f< 3188 < 167E-04 |< 2574 < 1.36E-04
Benzidine 92-87-5 < 55,433 < 295E-03 }< 28.721 < 1.50E-03 {< 58.849 < 3.08E-03 {< 47 668 < 251E-03
Benz{a)anthracene 56-55-3 < 2772 < 1.4BE-04 < 1.484 < 7.77E-05 |< 2.942 < 1.54E-04 |< 2.399 <  1.27E-04
Benzo(b)fluoranthene 205-99-2 < 3.696 < 197E-04 |< 1.963 < 1.03E-04 < 3.923 < 205E-04 < 3.194 < 1.68E-04
Benzo(k)fluoranthene 207-08-9 < 4619 < 246E-04 < 2.346 < 4123E-04 |< 4.904 < 257E-04 (< 3.956 < 2.09E-04
Benzo(g.h,i)perylene 191-24-2 < 3.003 < 160E-04 |[< 1.632 < 8.02E-05 |< 3.188 < 1.67E-04 |< 2.574 < 1.36E-04
Benzo(a)pyrene 50-32-8 < 3.465 < 1.85E-04 |< 1.819 < 983E-05 ]< 3678 < 193E-04 |< 2987 < 1.58E-04
Benzo(e)pyrene 192-97-2 < 0.785 <  419E-05 < 0.407 < 2.13E-05 |< 0.834 < 437E-06 |< 0.675 < 3.56E-05
Biphenyl 92-52-4 < 0.924 <  492E-05 |< 0.479 <  251E-056 |< 0.981 <  514E-06 |< 0.794 < 4.19E-05
Cresol 1319-77-3 < 7.391 <  B3.94E-04 |< 3.829 <  201E-04 |< 7.847 < 411E-04 < 6.356 < 3.35E-04
Chrysene 218-01-9 < 2772 < 1.48E-04 |< 1.484 < 7.77E-05 }< 2.942 < 1.54E-04 |< 2.389 < 1.27E-04
Dibenz{a h)anthracene 53-70-3 < 2772 < 14BE-04 (< 1.436 < 7.52E-05 |< 2.942 < 154E-04 |< 2.383 < 1.2BE-04
Dibenzofuran 132-64-9 < 2.541 <  1.35E-04 < 1.340 < 7.02E-05 }< 2.697 < 141E-04 |< 2.193 < 1,16E-04
Dibenzo(a,e)pyrene 192-65-4 < 0.624 < 3.32E-05 < 0.335 < 1.76E-05 (< 0.662 < 3.47E-05 |< 0.540 < 2.85E-05
3,3-Dimehoxybenzidine 119-80-4 < 12.934 < 6.89E-04 [< 6.702 <  3.51E-04 |< 13.731 <  7.19E-04 |< 11.122 < 587E-04
p-Dimethylaminozobenzene 60-11-7 < 2.217 <  118E-04 |< 1.149 < 6.02E-05 |< 2,354 < 1.23E-04 |< 1.907 <  1.01E-04
7,12-Dimethylbenz(a)anthracene 57-97-6 < 3.234 < 1.72E-04 |< 1.675 < B78E-05 |< 3.433 < 1.80E-04 |< 2.781 < 1.47E-04
3,3'-Dimethylbenzidine 119-93-7 < 16.630 < 8.86E-04 |< 8.616 < 451E-04 < 17.655 < 925E-04 (< 14.300 < 7.54E-04
a,a-Dimethylphenethylamine 122-08-8 < 7.622 < 4.086E-04 [< 4.069 < 213E-04 |< 8.092 < 424E-04 |< 6.594 < 3.48E-04
2,4-Dimethyiphenol 105-67-9 < 6.005 < 3.20E-04 < 3.111 < 183E-04 |< 6.375 < 334E-04 |< 5164 < 2.72E-04
Fluoranthene 206-44-0 < 3.234 < 172E-04 < 1.723 < 903E-05 |< 3.433 < 1.80E-04 < 2797 < 1.47E-04
Fluorene 86-73-7 < 2772 < 148E-04 |< 1.436 < 7.52E-05 i< 2.942 < 1.54E-04 |< 2.383 < 1.26E-04
indeno(1,2,3-cd)pyrene 193-39-5 < 2772 < 1.48E-04 |< 1.484 < 777805 |< 2.942 < 1,54E-04 < 2.399 < 1.27E-04
isophorone 78-59-1 < 2.541 < 1.35E-D4 |< 1.340 < 7.02E-06 |< 2.697 < 141E-04 |< 2,193 < 1.16E-04
3-Methylcholanthrene 56-48-5 < 3.465 < 1.85E-04 |< 1.819 < 953E-06 |< 3.678 < 1.93E-04 |< 2.987 <  1.58E-04
2-Methylnaphthalene 91-57-6 < 2.772 < 1.48E-04 (< 1.388 <  727E-05 |< 2.942 <  1.54E-04 |< 2.367 < 1.25E-04
Naphthalene 91-20-3 < 2772 < 1.48E-04 |< 1.484 < 7.77E-05 |< 2.942 < 1,54E-04 |< 2.399 < 127E-04
Nitrobenzene 98-95-3 < 2772 < 1.48E-04 [< 1.388 < 7.27E05 |< 2.942 < 1.54E-04 |< 2.367 < 1.25E-04
Perylene 198-55-0 < 0.716 < 3.82E-05 i< 0.359 < 1.88E-05 |< 0.760 < 398E-05 (< 0612 < 323E-05
Phenanthrene 85-01-8 < 2772 < 148E-04 |< 1.436 < 7.52E-05 |< 2.942 <  1.54E-04 |< 2.383 < 1.26E-04
Phenol 108-95-2 2772 1.48E-04 1.484 7.77E-05 11.770 6.16E-04 5.342 2.81E-04
1,4-Phenylenediamine 108-50-3 < 23.097 < 1.23E-08 < 11.967 < B27E-04 |< 24.520 <  1.28E-03 |< 19.862 < 1.05E-03
Pyrene 129-00-0 < 3.234 <  1.72E-04 |< 1.675 < B8.78E-05 |< 3.433 < 180E-04 |< 2.781 < 147E-04
o-Toluidine 95-53-4 < 2.541 < 135E-04 }< 1.340 <  7.02E-05 |< 2.697 <  141E-04 |< 2.193 < 1.16E-04

" 29.92 "Hg, 68 Deg.F (760 mm Hg 20 Deg.C)
2 Nitrobenzene also collected and analyzed as part of the Method 18 sampling for volatile organic HAPs.
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SUMMARY OF RESULTS

U45 Thermal Oxidizer Stack (EQT 174)

Volatile HAPs (Integrated Bags) Emissions Summary

Run Number 1 Run Number 2 Run Number 3 Average
Analyte CAS Number |  (ug/dscm’) (Ibs/r) (ugldscm’) (Ibs/hr) (ug/dscm’) (Ibs/hr) (g/dscm’) (Ibs/r)
1,3-Butadiene 106-99-0  |< 749 <  379E-02 f< 749 < 3.94E-02 |< 749 < 3.95E-02 f< 749 < 3.89E-02
Acrolein 107-02-8  |< 753 < 3.81E-02 |< 753 <  3.97E-02 |< 753 < 3.97E-02 |< 753 < 3.92E-02
Acetone 67-64-1 < 904 < 457E-02 |< 904 < 476E-02 |< 904 <  4.76E-02 |< 904 < 4.70E-02
Pentane 109-66-0 |< 771 < 3.90E-02 |< 771 < 4.06E-02 |< 771 < 4.07E-02 |< 771 < 4.01E-02
Methylene Chloride 75-09-2 < 3,448 < 1.74E-01 |< 3,448 < 1.82E-01 |< 3,448 < 182E-01 |< 3,448 < 1.79E-01
Hexane 110-54-3  |< 807 < 4.08E-02 |< 807 < 4.25E-02 |< 807 < 4.25E-02 |< 807 < 4.19E-02
Benzene 71-43-2 < 777 < 3.93E-02 |< 777 < 4.00E-02 |< 777 <  409E-02 [< 777 < 4.04E-02
Trichloroethene 79-01-6 < 1,869 < 946E-02 |< 1,869 < 9.84E-02 |< 1,869 |< 9.85E-02 |< 1869 |< 9.72E-02
Toluene 108-88-3 | < 901 < 456E-02 |< 901 < 474E-02 |< 901 < 475E-02 |< 901 < 4.68E-02
1,2-Dibromoethane 106-93-4 < 2,008 < 1.02E-01 |< 2,008 < 1.06E-01 }< 2,008 < 1.06E-01 < 2,008 |< 1.04E-01
Tetrachloroethene 127-18-4  |< 2,007 <  1.028-01 |< 2,007 < 1.06E-01 }< 2,007 < 1.06E-01 f< 2,007 |< 1.04E-01
Carbon Disulfide’ 75-15-0 < 143 < 7.21£-03 627 3,30E-02 |< 143 < 751E-03 |< 304 < 1.59E-02

129.92 "Hg, 68 Deg.F (760 mm Hg 20 Deg.C)
2 Carbon Disulfide aslo collected and analyzed as part of the Method 15 sampling for total reduced sulfur compounds.
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SUMMARY OF RESULTS

U-45 Thermal Oxidizer Number 3 Stack (EQT 174)

U45 Thermal Oxidizer Stack (EQT 174)

Run Number 1 Run Number 2 Run Number 3 Average
Analyte CAS Number (ug/dscm’) (Ibs/hr) (ug/dscm’) (Ibs/hr) (ug/dscm’) (bs/hr) (ug/dscm’) (Ibs/hr)
Acetonitrile 67-84-1 < 783 <  3.96E-02 |< 788 <  4.15E-02 |< 805 <  424E-02 |< 792 < 4,12E-02
Acrylonitrile 75-05-8 < 789 < 3.99E-02 |< 795 < 4.18E-02 |< 805 <  424E-02 |< 796 < 4.14E-02
ﬁ\/lethyl t-buty! ether 107-02-8  }< 69 < 3.48E-03 |< 69 < 3.65E-03 |< 70 < 3.70E-03 |< 69 < 361E-03
2-Nitropropane 107-13-1 < 732 <  370E-02 |< 737 < 3.88E-02 |< 747 < 3.93E-02 |< 739 <  3.84E-02
Isooctane 540-84-1 < 55 < 279E-03 |< 55 < 2.92E-03 |< 56 < 296E-03 |< 56 < 2.89E-03
Methyl isobutyl ketone 106-99-0  §< 66 < 335E-03 i< 67 < 3.51E-03 |< 68 < 356E-03 |< 67 <  3.48E-03
Chlorobenzene 75-15-0 < 90 < 453E-03 |< 90 < 4.75E-03 < 91 < 4.82E-03 |< 90 < 4.70E-03
Ethylbenzene 108-90-7  }< 68 < 345E-03 < 69 < 361E-03 |< 70 < 3.66E-03 < 69 < 3.58E-03
[p-Xylene 98-82-8 < 68 < 3.42E-03 |< 68 <  358E-03 |< 69 <  3.83E-03 {< 68 < 3.54E-03
Styrene 106-93-4  |< 73 < 3.67E-03 |< 73 < 3.85E-03 |< 74 < 3.90E-03 |< 73 < 3.81E-03
o-Xylene 100-41-4  |< 69 < 351E-03 |< 70 < 3.68E-03 |< 71 < 373E-03 |< 70 < 3.64E-03
Cumene 110-54-3  |< 67 < 339E-03 |< 67 < 355E-03 |< 68 < 3,60E-03 < 68 < 3.51E-03
Nitrobenzene® 98-95-3 90 4.57E-03 92 4.82E-03 87 4.58E-03 90 4.66E-03

129.92 "Hg, 68 Deg.F (760 mm Hg 20 Deg.C)
2 Nitrobenzene also collected and analyzed as part of the SWA 846 Method 0010 sampling for semi-volatile organic HAPs.
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SUMMARY OF RESULTS
U-45 Thermal Oxidizer Number 3 Stack (EQT 174)
EPA Method 1, 2, 3A, and 4 — Flow Rates
Run Number 1 2 3
Date 06/22/11 06/22/11 06/23/11
Time 0910-1210 1415-1805 0925-1230
Stack Flow Rate — ACFM 59,906 62,718 56,744
Stack Flow Rate — DSCFM' 16,061 17,570 15,404
% Water Vapor - % Volume 9.73 7.14 9.04
% Carbon Dioxide - % Volume 3.47 3.46 3.42
% Oxygen - % Volume 4.69 4.85 527
% Excess Air @ Sampling Point 23.9 253 28.1
Stack Temperature -°F 1,321 1,290 1,310
Stack Pressure - "Hg 29.85 29.81 29.83

'29.92 "Hg, 68°F (760 mm Hg, 20°C)
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SUMMARY OF RESULTS
U-45 Thermal Oxidizer Number 3 Stack (EQT 174)
EPA Method 15— Total Reduced Sulfur Compounds
Run Number 1 2 3
Date 06/22/11 06/22/11 06/23/11
Time 0910-1210 1421-1735 0925-1225
Stack Flow Rate - DSCFM' 16,061 17,570 15,404
Hydrogen Sulfide Emissions - ppmvd <0.16 <0.17 <0.16
Hydrogen Sulfide Emissions — lbs/hr <1.36E-02 <1.59E-02 <1.31E-02
Carbonyl Sulfide Emissions — ppmvd <0.41 <0.45 <0.40
Carbony! Sulfide Emissions — Ibs/hr <6.16E-02 <7.40E-02 <5.77E-02
Carbon Disulfide Sulfide Emissions — ppmvd2 <0.03 <0.04 <0.03
Carbon Disulfide Emissions — Ibs/hr® <5.72E-03 <8.34E-03 <5.48E-03
TRS as Sulfur Emissions — ppmvd <0.63 <0.70 <0.62

729.92 "Hg, 68°F (760 mm Hg, 20°C)

2 carbon Disulfide also collected and analyzed as part of the Method 18 sampling for volatile organic

HAPs.
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SUMMARY OF RESULTS
U-45 Thermal Oxidizer Number 3 Stack (EQT 174)
SW-846 Method 0010 — Semi-Volatile HAPs

Run Number 2 3 4
Date 07/11111 07/12/11 07/12/11
Time 1400-1810 0820-1235 1305-1713
Stack Flow Rate — ACFM 53,188 52,226 52,018
Stack Flow Rate — DSCFM’ 14,229 13,981 13,980
% Water Vapor - % Volume 0.82 9.11 9.69
% Carbon Dioxide - % Volume 3.3 3.2 32
% Oxygen - % Volume 7.4 6.8 7.0
% Excess Air @ Sampling Point 454 39.9 41.7
Stack Temperature -°F 1,334 1,345 1,328
Stack Pressure - "Hg 30.06 30.03 30.04
Percent Isokinetic 105.2 103.3 100.8
Volume Dry Gas Sampled — DSCF' 152.896 147.548 144.021

729.92 "Hg, 68°F (760 mm Hg, 20°C)
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SUMMARY OF RESULTS
U-45 Thermal Oxidizer Number 3 Stack (EQT 174)
Semi-Volatile HAPs Emissions Summary
Run Number 2 Run Number 3 Run Number 4
Analyte {ug) (ug/dscm1) (Ibs/hr) (ug) (ug/dscm1) (lbs/hr) {ug) (ug/dscm’) (Ibs’hr)

Acenaphthene ND < 11 < 2.541 < 1.35E-04 |ND < 5.4 < 1.292 6.77E-05 | ND < 11 < 2.697 < 1.41E-04
Acenaphthylene ND < 11 < 2.541 < 1.35E-04 |ND < 5.6 < 1.340 7.02E-05 | ND < 11 < 2697 |< 1.41E-04
Aniline ND < 34 < 7.853 |< 4.19E-04|ND < 17 < 4,089 2.13E-04 | ND < 34 < 8.337 |< 4.37E-04
Anthracene ND < 13 < 3.003 |< 41.60E-04 ND < 6.4 < 1.532 8.02E-05fND < 13 |< 3.188 |< 1.67E-04
Benzidine ND < 240 < 55433 |< 2.95E-03|ND < 120 < 28721 1.50E-03 |ND < 240 |< 58.849 |< 3.08E-03
Benz(a)anthracene ND < 12 < 2772 |< 1.48E-04|ND < 6.2 <  1.484 7.77E-05 J ND < 12 < 2942 < 1.54E-04
Benzo(b)fluoranthene ND < 16 < 3.686 |< 1.97E-04|ND < 8.2 < 1963 1.03E-04 | ND 16 |< 3.923 < 2.05E-04
Benzo(k)fluoranthene ND < 20 < 4619 |< 2.46E-04}ND < 9.8 < 2346 1.23E-04 | ND 20 < 4904 |< 2.57E-04
Benzo(g,h,i)perylene ND < 13 < 3.008 |< 1.60E-04{ND < 6.4 < 1.532 8.02E-05 | ND 13 < 3.188 |< 1.67E-04
Benzo(a)pyrene ND < 15 < 3465 |< 1.85E-04|ND < 7.6 < 1.819 9.53E-05 | ND 15 < 3678 |< 1.93E-04
Benzo(e)pyrene ND < 3.4 < 0.785 |< 4.19E-05|ND < 1.7 < 0407 2.13E-05 | ND 3.4 |< 0.834 |< 4.37E-05
Biphenyl ND < 4.0 < 0924 |< 4.92E-05fND < 2.0 < 0.479 2.51E-05 | ND 4.0 |< 0.981 < 5.14E-05
Cresol ND < 32 < 7.391 < 3.94E-04 | ND < 16 < 3.829 2.01E-04 | ND 32 < 7.847 |< 4.11E-04
Chrysene ND < 12 < 2772 ]< 148E-04|ND < 6.2 < 1.484 7.77E~05 | ND 12 < 2.942 |< 1.54E-04
Dibenz(a,h)anthracene ND < 12 < 2772 < 148E-04]nND < 6 <  1.436 7.52E-05 | ND 12 < 2942 |< 1.54E-04
Dibenzofuran ND < 11 < 2541 |< 1.35E-04|ND < 5.6 < 1.340 7.02E-05 I ND 11 < 2687 |}< 1.41E-04
Dibenzo(a,e)pyrene ND < 2.7 < 0624 |< 3.32E-05}ND < 1.4 < 0.335 1.76E-05 | ND 2.7 j< 0662 |< 347E-05
3,3'-Dimehoxybenzidine ND < 56 < 12,934 |< 6.89E-04|ND < 28 <  6.702 3.51E-04 | ND 56 < 13.731 |< 7.19E-04
p-Dimethylaminozobenzene ND < 9.6 < 2217 §< 1.18E-04 |ND < 4.8 < 1,148 6.02E-05 | ND 9.6 |< 2354 |< 1.23E-04
7,12-Dimethylbenz(a)anthracene | ND < 14 < 3.234 |< 1.72E-04|ND < 7.0 < 1.875 8.78E-05 | ND 14 < 3.433 |< 1.80E-04
3,3-Dimethylbenzidine ND < 72 < 16.630 |< 8.86E-04|ND < 36 < 8.616 4.51E-04 | ND 72 < 17.655 |< 9.25E-04
&,8-Dimethylphenethylamine ND < 33 < 7.622 |< 4.06E-04|ND < 17 <  4.069 2.13E-04 | ND 33 < 8.092 |< 4.24E-04
2,4-Dimethylphenol ND < 26 < 6.005 |< 3.20E-04}ND < 13 < 3111 1.63E-04 | ND 26 < 6.375 |< 3.34E-04
Fluoranthene ND < 14 < 3234 |< 1.72E-04|ND < 7.2 < 1723 9.03E-05 | ND 14 < 3.433 |< 1.80E-04
Fluorene ND < 12 < 2772 ]< 1.48E-04|ND < 6.0 < 1436 7.52E-05 | ND 12 ]< 2942 |< 1.54E-04
indeno(1,2,3-cd)pyrene ND < 12 < 2772 |< 1.48E-04|ND < 6.2 < 1.484 7.77E-05 | ND 12 < 2942 |< 1.54E-04
isophorone ND < 11 < 2.541 < 1.35E-04 | ND < 5.6 < 1.340 7.02E-05 | ND 11 < 2697 |< 1.41E-04
3-Methylcholanthrene ND < 15 < 3465 |< 1.85E-04|ND < 7.6 < 1.819 9.53E-05 | ND 15 < 3.678 < 1.93E-04
2-Methylnaphthalene ND < 12 < 2772 |< 148E-04|ND < 5.8 < 1.388 7.27E-05 | ND 12 j< 2942 |< 1.54E-04
Naphthalene ND < 12 < 2772 |< 1.48E-04|ND < 6.2 < 1.484 7.77E-05 | ND 12 < 2942 |< 1.54E-04
Nitrobenzene® ND < 12 2,772 1.48E-04 [ND < 5.8 < 1.388 7.27E-05 | ND 12 }< 2942 |[< 1.54E-04
Perylene ND < 3.1 < 0716 |< 3.82E-05}ND < 1.5 < 0.359 1.88E-05 | ND 3.1 < 0760 }< 3.98E-05
Phenanthrene ND < 12 < 2772 < 1.48E-04}ND < 6.0 <  1.436 7.52E-05 | ND 12 |< 2942 |< 1.54E-04
Phenol 12 2.772 1.48E-04 6.2 1.484 7.77E-05 48 11.770 6.16E-04
1.4-Phenylenediamine ND < 100 < 23.097 }< 1.23E-03}ND < 50 < 11.967 6.27E-04 |ND < 100 < 24520 |< 1.28E-03
Pyrene ND < 14 < 3234 |< 1.72E-04|ND < 7.0}< 1675 8.78E-05 | ND < 14 < 3.433 |< 1.80E-04
o-Toluidine ND < 11 < 2541 J< 135E-04|ND < 58 J< 1340 7.02E-05]ND < 11 < 2697 |< 141E-04

' 29.92 "Hg, 68 Deg.F (760 mm Hg 20 Deg.C)

2 Nitrobenzene also collected and analyzed as part of the Method 18 sampling for volatile organic HAPs.
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SUMMARY OF RESULTS
U-45 Thermal Oxidizer Number 3 Stack (EQT 174)

EPA Methods 10, 18, and 25A — Carbon Monoxide, Total Hydrocarbons,
Methane, and Ethane

Run Number 1 2 3
Date 07/111/11 07/12/11 07/12/11
Time 1400-1500 0820-0920 1305-1405
Stack Flow Rate — DSCFM' 14,229 13,981 13,980
% Water Vapor - % Volume 9.82 9.11 9.69
Carbon Monoxide Emissions— ppmvd 15.00 5.60 22.97
Carbon Monoxide Emissions — Ibs/hr 0.93 0.34 1.40
Total Hydrocarbons Emissions— ppmvw <0.01 0.34 0.76
Total Hydrocarbons Emissions— ppmvd <0.01 0.37 0.84
Total Hydrocarbons Emissions— Ibs/hr <0.01 0.04 0.08
Methane Emissions— ppmvd 1.265 0.332 0.418
Methane Emissions — Ibs/hr 0.04 0.01 0.01
Ethane Emissions— ppmvd <0.250 <0.250 <0.250
Ethane Emissions — [bs/hr <0.02 <0.02 <0.02

729.92 "Hg, 68°F (760 mm Hg, 20°C)
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SUMMARY OF RESULTS
U-45 Thermal Oxidizer Number 3 Stack (EQT 174)
SW-846 Method 0011 — Aldehydes
Run Number 1 2 3
Date 07/13/11 07/13/11 07/13M11
Time 1035-1220 1242-1426 1448-1632
Stack Flow Rate — ACFM 50,250 52,548 52,499
Stack Flow Rate — DSCFM' 13,507 14,055 14,072
% Water Vapor - % Volume 9.31 9.45 9.44
% Carbon Dioxide - % Volume 34 3.4 3.3
% Oxygen - % Volume 6.6 6.6 6.9
% Excess Air @ Sampling Point 38.3 38.3 40.8
Stack Temperature -°F 1,331 1,337 1,333
Stack Pressure - "Hg 29.96 29.96 29.96
Percent Isokinetic 103.8 98.0 104.7
Volume Dry Gas Sampled — DSCF' 57.307 56.320 60.192
Formaldehyde - ug 12.9 13.2 17.9
Formaldehyde Emissions — ug/dscm1 7.95 8.28 10.50
Formaldehyde Emissions — Ibs/hr 4.03E-04 4.36E-04 5.54E-04
Acetaldehyde - ug <2.13 <2.65 <1.90
Acetaldehyde Emissions — ug/dscm1 <1.31 <1.66 <1.11
Acetaldehyde Emissions — Ibs/hr <6.64E-05 <8.75E-05 <5.87E-05
Propanal - ug <210 <2.62 <1.88
Propanal Emissions — ug/dscm’ <1.29 <1.64 <1.10
Propanal Emissions — Ibs/hr <6.54E-05 <8.65E-05 <5.81E-05

T29.92 "Hg, 68°F (760 mm Hg, 20°C)
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SUMMARY OF RESULTS

U-45 Thermal Oxidizer Number 3 Stack (EQT 174)
EPA Method 308— Methanol

Run Number 1 2 3
Date 0713111 07/13/11 07/13/11
Time 1035-1135 1242-1342 1448-1548
Stack Flow Rate - DSCFM' 13,507 14,055 14,072
Volume Dry Gas Sampled — DSCL" 29.624 29.147 28.945
Methanol - ug <6.79 <6.79 <6.79
Methanol Emissions — ug/dscm’ <229 <233 <235
Methanol Emissions — lbs/hr <1.16E-02 <1.23E-02 <1.24E-02

29.92 "Hg, 68°F (760 mm Hg, 20°C)
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SUMMARY OF RESULTS
U-45 Thermal Oxidizer Number 3 Stack (EQT 174)
EPA Method 18 —Volatile Organic HAP “Bag Sample”
Run Number 1 2 3
Date 07/13/11 07/13/11 07/13/11
Time 1035-1135 1242-1342 1448-1548
Stack Flow Rate — DSCFM' 13,507 14,055 14,072

129.92 "Hg, 68°F (760 mm Hg, 20°C)




P ——
ENVIRONMENTAL File Number 11-234
Page Number 2-13

SUMMARY OF RESULTS

U45 Thermal Oxidizer Stack (EQT 174)
Volatile HAPs (Integrated Bags) Emissions Summary

Run Number 1 Run Number 2 Run Number 3
Analyte {ppm) (ugfdscm’) (Ibs/hr) (ppm) (ug/dscm”) (Ibs/hr) {ppm) (ugldscm’) (ibs/hr)
1,3-Butadiene ND < 0.333 |< 749 < 3.79E-02 {ND < 0.333 |< 749 < 3.94E-02 IND < 0.333 |< 743 < 3.95E-02
Acrolein ND < 0.323 |< 753 < 3.81E-02 {ND < 0.323 |< 753 < 3.97E-02 |ND < 0.323 |< 753 < 3.97E-02
Acetone ND < 0.374 |< 904 < 4.57E-02 |[ND < 0374 |< 904 < 4.76E-02 [ND < 0.374 |< 904 < 4.76E-02
Pentane ND < 0.257 |< 771 < 3.90E-02 |[ND < 0.257 |< 771 < 4.06E-02 [ND < 0.257 |< 771 < 4.07E-02
Methylene Chioride ND < 0976 I< 3448 < 174E-01|ND < 0976 {< 3448 |< 1.82E-01 |ND < 0976 |< 3448 |< 1.82E-01
Hexane ND < 0.225 |< 807 < 408E-02 {ND < 0.225 |< 807 < 4.25E-02 {ND < 0.225 |< 807 < 4.25E-02
Benzene ND < 0239 |< 777 < 3.93E-02 {ND < 0238 |< 777 < 4.09E-02 {ND < 0.239 |< 777 < 4.09E-02
Trichloroethene ND < 0342 |< 1,869 |< 946E-02iND < 0342 |< 1,869 |< 9.84E-02 [ND < 0342 |< 1869 |< 9.85E-02
Toluene ND < 0.235 |< 901 < 4.56E-02 fND < 0.235 < 901 < 4.74E-02 |ND < 0.235 |< 901 < 4.75E-02
1,2-Dibromoethane ND < 0257 l< 2008 |< 1.02E-01|nD < 0257 j< 2008 f< 1.06E-01|ND < 0.257 |< 2,008 |< 1.06E-01
Tetrachloroethene ND < 0281 |< 2007 |< 1.02E-01{nND < 0291 |< 2007 |< 1.06E-01 JND < 0.291 |< 2,007 |< 1.06E-01
Carbon Disulfide® ND < 0.0450 {< 143 < 7.21E-031 J 0.198 627 3.30E-02 [ ND < 0.0450 |< 143 < 7.51E-03

129.92 "Hg, 68 Deg.F (760 mm Hg 20 Deg.C)

J - Estimated value.
2 Carbon Disulfide aslo collected and analyzed as part of the Method 15 sampling for total reduced sulfur compounds.
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SUMMARY OF RESULTS
U-45 Thermal Oxidizer Number 3 Stack (EQT 174)
EPA Method 18 —Volatile Organic HAP “Adsorbents”

Run Number 1 2 3
Date 07/13/11 07/13/11 07/13/11
Time 1035-1135 1242-1342 1448-1548
Stack Flow Rate — DSCFM' 13,507 14,055 14,072
Volume Dry Gas Sampled — DScL' 15.845 15.731 15.525

729.92 "Hg, 68°F (760 mm Hg, 20°C)
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SUMMARY OF RESULTS

U-45 Thermal Oxidizer Number 3 Stack (EQT 174)
Volatile HAPs (Tube Samples) Emissions Summary

Run Number 1 Run Number 2 Run Number 3
Analyte (ug) (ug/dsem') | (lbs/hr) (ug) (ug/idscm') |  (ibs/hr) (ug) (ug/dscm’) | (bs/hr)
Acetonitrile ND < 124 < 783 |< 396E-02|nD < 124 |< 788 |< 415E-02|ND < 125 |< 805 |< 4.24E-02
Acrylonitrile ND < 125 < 789 |< 399E-02|ND < 125 {< 795 |< 418E-02|ND < 125 |< 805 |< 4.24E-02
Methyl t-buty! ether ND < 109 |< 69 < 3.48E-03|ND < 109 |< 69 < 3.65E-03IND < 1.09 < 70 |< 3.70E-03
2-Nitropropane ND < 116 i< 732 |< 370E-02i{nD < 116 |< 737 |< 388E-02|{ND < 116 |< 747 |< 3.93E-02
isooctane ND < 0.873 |< 55 < 279E-03|{ND < 0.873 |< 55 < 2.92E-03|ND < 0.873 |< 56 |< 2.96E-03
myl isobutyl ketone ND < 1.05 < 66 < 3.35E-03|ND < 1,05 |< 67 < 3.51E-03IND < 1.05 |< 68 < 3.56E-03
Chlorobenzene ND < 142 |< 90 < 453E-03|ND < 142 < 90 < 475E-03{ND < 142 |< 91 < 4,82E-03
Ethylbenzene ND < 1.08 < 68 < 345E-03|ND < 108 |< 69 < 361E-03jND < 108 |< 70 < 3.66E-03
p-Xylene ND < 107 |< 68 < 3.42E-03|nD < 107 |< 68 < 3.58E-03|ND < 1.07 |< 69  |< 3.63E-03
Styrene ND < 115 < 73 < 367E-03|nD < 115 < 73 < 3.85E-03[ND < 115 |< 74 < 3.90E-03
o-Xylene ND < 110 |< 69 < 3.51E-03|ND < 110 |< 70 < 3.68E-03|ND < 1.10 < 71 < 3.73E-03
Cumene ND < 106 |< 67 < 3.39E-03|ND < 1.06 |< 67 < 355E-03|ND < 106 |< 68  |< 3.60E-03
Nitrobenzene® J 1.43 90 4.57E-03] J 1.44 92 482603 4 1.35 87 4.58E-03

' 29.92 “Hg, 68 Deg.F (760 mm Hg 20 Deg.C)
2 Nitrobenzene also collected and analyzed as part of the SWA 846 Method 0010 fsampling for semi-volatile organic HAPs.
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SECTION 3.0
DISCUSSION OF RESULTS

Due to a reference method equipment problem, the Method 16A matrix spike test for
total reduced sulfurs was unsuccessful. The total reduced sulfur compounds were

determined using the Method 15 results.

Run Number 1 for Semi-Volatile Organic HAPs was aborted due to a reference method

equipment failure.

Flow Rates

The three tests for flow rates in conjunction with the Method 15 testing appeared to be
valid representations of the actual emissions during the tests. All leak checks
performed on the sampling train and the pitot tubes showed no leaks before or after
each test. The indicative parameters calculated from the field data were in close
agreement. The moisture percentages for the three tests were within 17.3 percent of
the mean value. The measured flow rates (Qs) for the tests were within 7.5 percent of

the mean value.

Total Reduced Sulfur Compounds

The three tests for total reduced sulfur compounds appeared to be valid
representations of the actual emissions during the tests. All leak checks performed on

the gas chromatograph sampling system showed no leaks before or after each test.

The concentration of hydrogen sulfide for the three tests was below the minimum

detectable limit of the method.

The concentration of carbonyl sulfide for the three tests was below the minimum

detectable limit of the method.
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The concentration of carbon disulfide for the three tests was below the minimum

detectable limit of the method.

Semi-Volatile Organic HAPs

The three tests for semi-volatile HAPs appeared to be valid representations of the
actual emissions during the tests. All leak checks performed on the sampling train and
the pitot tubes showed no leaks before or after each test. The indicative parameters
calculated from the field data were in close agreement. The moisture percentages for
the three tests were within 4.5 percent of the mean value. The measured flow rates
(Qs) for the tests were within 1.2 percent of the mean value. The rates of sampling for
the three tests were within the specified limits (90 to 110 percent isokinetic). The

greatest deviation from 100 percent isokinetic was 5.2 percent.

Reference Method Monitors

The three tests for carbon monoxide and total hydrocarbons appeared to be valid
representations of the actual emissions during the tests. All leak checks performed on
the reference method monitors sampling systems showed no leaks before or after each
test. The zero and calibration drift tests of the reference method monitors were stable
with no variations greater than 3.0 percent. The calibration error checks, sampling
system bias check performed on the reference method monitors after testing were

valid.

The calculated emissions (pounds per hour) of carbon monoxide for the three tests

showed a range of -61.8 percent to +57.3 percent variation from the mean value.

The concentrations of total hydrocarbons for one of the three tests was below the

minimum detectable limit of the method.
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Aldehydes

The three tests for aldehydes appeared to be valid representations of the actual
emissions during the tests. All leak checks performed on the sampling train and the
pitot tubes showed no leaks before or after each test. The indicative parameters
calculated from the field data were in close agreement. The moisture percentages for
the three tests were within 1.0 percent of the mean value. The measured flow rates
(Qs) for the tests were within 2.7 percent of the mean value. The rates of sampling for
the three tests were within the specified limits (90 to 110 percent isokinetic). The

greatest deviation from 100 percent isokinetic was 4.7 percent.

The calculated emissions (pounds per hour) of formaldehyde for the three tests showed

a range of -13.3 percent to +19.2 percent variation from the mean value.

The concentrations of acetaldehyde for the three tests were below the minimum

detectable limit of the method.

The concentrations of propanol for the three tests were below the minimum detectable

limit of the method.

Volatile Organic HAPs
The three tests for methanol appeared to be valid representations of the actual

emissions during the tests. All leak checks performed on the sampling train showed no

leaks before or after each test.

The concentrations methanol for the three tests were below the minimum detectable

limit of the method.

The three tests for Volatile Organic HAPs (Bag Sampling) appeared to be valid

representations of the actual emissions during the tests. All leak checks performed on
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the sampling train showed no leaks before or after each test.

The three tests for Volatile Organic HAPs (Adsorbent Sampling) appeared to be valid
representations of the actual emissions during the tests. All leak checks performed on

the sampling train showed no leaks before or after each test.
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SECTION 4.0
PROCESS DESCRIPTION AND SUPPLEMENTAL TEST PLAN
The Unit 45 Thermal Oxidizer Number 3 Stack (EQT 174) receives gases from the

amine and sour water unit and convert the gases to liquid sulfur by passing through

catalyst converter beds.
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UNIT 45 THERMAL OXIDIZER NUMBER 3 STACK
(Alternate Sampling Approach)

1. Issue — The U45 Thermal Oxidizer No. 3 has an inside diameter of
105 1/4” with an additional 13 1/2” of port and wall. Most stacks of
this size have 4 ports located at 90° around the circumference to
allow access from opposite side of the stack and thereby reducing the
length of the sample probes required to reach all EPA Method 1 points.
U45 only has 2 ports at 90° which means the probe/pitots would need
to reach the full diameter of the stack. At this time Marathon cannot
install additional ports. In an effort to meet the requirements of the
method and reach all sample points, METCO purchased a specially
fabricated probe of sufficient length (~13’ total length; ~11’ effective
length). The flue gas temperature is between 1300-1400 °F. The
probe is also fabricated to be a water-cooled probe sheath which
would allow METCO to reduce the probe temperature to the desired
method requirements (typically ~248 °F). The combination of increased
length and weight resulted in the failure of the overhead support
equipment on Thursday, June 23. METCO subsequently determined
that these conditions and the current sampling approach could
continue to pose additional safety concerns. Marathon, METCO,

and Sage Environmental initiated evaluations of other options.

2. Options and Evaluations -
a. Attempt to continue sampling on U45 Thermal Oxidizer No. 3
using the 13’ water-cooled probe. METCO and Marathon mutually
agreed that the risk of further problems was sufficient enough to

discard this option.
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2. Options and Evaluation - (continued)

b. Sample the U45 TO using a shorter water-cooled probe (~7’ total
length; ~74" effective length). METCO already owns several probes
of this length which is typically sufficient for reaching all required
points when 4 ports are available. While the shorter water-cooled
probe would reduce weight and therefore reduce the safety concerns,
it would not be long enough to reach all of the EPA Method 1 sample
points. Only half of the points would be sampled due to the limited

number of ports.

c. Evaluate other SRU’s as possible alternative to U45. Four SRU'’s
were reviewed. One has no means of supporting the sampling
equipment (i.e. monorail brackets); one only had 2 ports at 180°
which would not allow cross-sectional sampling; and one had sample
ports of approximately 2” in diameter which would not allow sufficient
room to insert the sampling probe/pitots/thermocouple. The fourth
SRU was smaller in diameter (81 1/2”), had two 3" ports at 90°, and
had the necessary overhead equipment support. The same problem
exists with this SRU as the U45 in that the existing 7' water-cooled
probes would not reach all of the EPA Method 1 sample points.
Approximately 3/4 of the points would be reached. For the same
reasons as noted earlier, METCO is reluctant to have another longer,

heavier water-cooled probe fabricated. Safety is a priority.

3. Alternate Approach — Upon review of all conditions and options, Marathon,
METCO, and Sage agreed upon the following approach as a path forward.
The test program would continue on the U45 TO using the existing 7’

water-cooled probes and reinforced support equipment. No changes would



MERO

ENVIRONMENTAL File Number 11-234
Page Number 4-4

be made to the sampling or analysis procedures with the exception that all

of the points would not be sampled.

3. Alternate Approach (continued)

Marathon, METCO, and Sage agreed that this was the best option under

the current conditions for the following reasons:

a. The pollutants being tested are gaseous and not particulate

in nature.

b. There are no entrained water droplets present which can also

act in a particulate matter.

c. Stratification of the stack gas is not expected. 10 years of relative
accuracy test audits does not indicate stratification. Prior to official
testing, METCO will use a bare quartz liner to perform a stratification
test to verify acceptable conditions. Oxygen or carbon dioxide will be

used to check for stratification.

d. By continuing the sampling on the U45 TO, Marathon will be able to
use the TRS, H,S, COS, and CS2 data that had already been
collected using EPA Methods 15 and 16A on June 22 and 23.
Marathon had already decided that this sampling would be repeated

if the testing effort was moved to a different SRU.

e. Although the pollutant sampling on the U45 would only be performed
at the reachable points, METCO proposes to use a hand-held 12’ long
set of pitot tubes to measure the remaining velocity and temperature
readings at all EPA Method 1 points.
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SECTION 5.0

DESCRIPTION OF SAMPLING LOCATION

The sampling location on the U-45 Thermal Oxidizer Number 3 Stack (EQT 174)
is 85 feet above the ground. The sampling ports are located 49 feet 6 inches
(5.64 stack diameters) downstream from a constriction of the stack and 9 feet 9 inches

(1.11 stack diameters) upstream from a constriction of the stack.
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SAMPLING LOCATION

U-45 Thermal Oxidizer Number 3 Stack (EQT 174)

49°6"

85°

Not to Scale



= "
ENVIRCNMENTAL File Number 11-234
Page Number 6-1

SECTION 6.0
SAMPLING AND ANALYTICAL PROCEDURES

The sampling followed the procedures set forth in the Code of Federal Regulations,
Title 40, Chapter |, Part 60, Appendix A, Methods 1, 2, 3A, 3B, 4, 10, 15, 18, and 25A;
Part 63, Appendix A, Method 308; and in the "Test Methods for Evaluating Solid Waste,
SW-846, Update Ill, December 1996," Methods 0010 and 0011.

A preliminary velocity traverse was made at the two ports on the U-45 Thermal Oxidizer
Number 3 Stack (EQT 174), in order to determine the uniformity and magnitude of the
flow prior to testing. All traverse points were checked for cyclonic flow and the average
angle of cyclonic flow was 0.4 degrees. Alternate procedures would be required if the
angle of flow was greater than 20 degrees. Twelve traverse points were sampled from
the two ports for a total of 24 points for velocity sampling. Six traverse points were

sampled from the two ports for a total of 12 points for isokinetic sampling.

The sampling trains were leak-checked at the nozzle before each test, and again after
each test at the highest vacuum reading recorded during the test. This was done to

predetermine the possibility of a diluted sample.

The pitot tube lines were checked for leaks before and after each test under both a
vacuum and a pressure. The lines were also checked for clearance and the

manometer was zeroed before each test.

Flow Rates

Triplicate samples for flow rates were collected in conjunction with the Method

15 sampling. The samples were taken according to EPA Methods 1A, 2C, 3A, and 4.
For each moisture run, a sample of 180 minute duration were taken at a constant rate

from the midpoint of the stack. Data was recorded at five-minute intervals.
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The " front-half " of the sampling train contained the following components:

Heated Glass Probe @ 250°F + 25°F
Heated Glass Fiber Filter and Teflon Support @ 248°F + 25°F

The " back-half " of the sampling train contained the following components:

Impinger
Number Contents Amount Parameter Collected
1 Deionized Water 100 ml Moisture
2 Deionized Water 100 ml Moisture
3 Empty e Moisture
4 Silica Gel 200 g Moisture

Total Reduced Sulfur Compounds

Triplicate samples for total reduced sulfur compounds were collected. The samples
were taken according to EPA Method 15. Each run consisted of at least twenty gas

injections to the gas chromatograph.

The " front-half " of the sampling system contained the following components:

Teflon Probe
Teflon Sample Line

The " back-half " of the sampling train contained the following components:

Impinger

Number Contents Amount Parameter Collected
1 Citrate Buffer 100 ml Sulfur Dioxide
2 Citrate Buffer 100 ml Sulfur Dioxide

3 Empty o Moisture and Sulfur Dioxide
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The samples were analyzed by GC/FPD.

Semi-volatile Organic HAPs

Triplicate valid samples for semi-volatile organic HAPs were collected. The samples
were taken according to EPA Methods 1, 2, 3B, 4; and Method 0010 of the "Test
Methods for Evaluating Solid Waste, SW-846, Update Ill, December 1996." For each
run, samples of twenty-minute duration were taken isokinetically at each of the twelve
traverse points for a total sampling time of 240 minutes. Data was recorded at five-
minute intervals. Reagent blanks were submitted.

The sampling train contained the following components:

Glass Nozzle

Heated Glass Probe @ 248°F + 25°F

Heated Glass Fiber Filter and Teflon Support @ 248F° + 25°F
Condenser Coll

XAD - Sorbent Trap

Condensate Trap

Impinger 1 - Greenburg-Smith Design, 100 mi Deionized Water
Impinger 2 — Modified Design, 100 ml Deionized Water
Impinger 3 - Modified Design, Empty

Impinger 4 - Modified Design, Silica Gel

All glassware was cleaned with a 1/1 solution of methanol and methylene chloride prior

to use.

All glassware connections were sealed with Teflon tape.

At the conclusion of each test, the nozzle, probe, and connecting glassware prior to the
filter were washed with a 1/1 solution of methanol and methylene chloride, which was

recovered for analysis.

The semi volatile organic HAPs were analyzed by gas chromatography and mass
spectrometry according to the guidelines of SW-846 Method 8270C.



T i
ENVIRONMENTAL File Number 11-234
Page Number 6-4

Aldehydes
Triplicate samples for aldehydes were collected. The samples were taken according to

EPA Methods 1A, 2C, 3A, 4; and Method 0011 of the "Test Methods for Evaluating
Solid Waste, SW-846, Update IIl, December 1996." For each run, samples of eight-
minute duration were taken isokinetically at each of the twelve traverse points for a total
sampling time of 96 minutes. Data was recorded at four-minute intervals. Reagent

blanks were submitted.

The " front-half " of the sampling train contained the following components:

Glass Nozzle
Heated Glass Probe @ 248°F + 25°F

The " back-half " of the sampling train contained the following components:

Impinger
Number Contents Amount Parameter Collected
1 DNPH 100 ml Aldehydes
2 DNPH 100 ml Aldehydes
3 DNPH 100 ml Aldehydes
4 Empty —n Aldehydes
5 Silica Gel 2009 Moisture

The aldehydes samples were analyzed by high performance liquid chromatography.

Methanol
Triplicate sets of samples for methanol were collected. The samples were taken according
to EPA Method 308. For each run, samples of sixty-minute duration were taken from a

single point. Data was recorded at five-minute intervals. Reagent blanks were submitted.
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The sampling train contained the following components:

Teflon Probe

Teflon Sample Line
Impinger containing DI water
Silica Gel Sorbent Tube

The samples were analyzed by GC/FID.

Volatile Organic Compounds

Triplicate sets of samples for volatile organic compounds. Each set of sorbent cartridge
samples consisted of “spiked” and “un-spiked” paired runs. The samples were taken
according to EPA Method 18. For each run, samples of sixty-minute duration were taken
from a single point. Data was recorded at five-minute intervals. Reagent blanks samples

were submitted.

The sampling train contained the following components:

Teflon Probe

Teflon Sample Line
Impinger containing DI water
XAD-4 Sorbent Tube

XAD-4 Sorbent Tube
Charcoal Sorbent Tube

The samples were analyzed by GC/FID.

Triplicate sets of samples for volatile organic compounds were also collected using an
integrated aluminized Tedlar bag. The samples were taken according to EPA Method 18.

For each run, samples of sixty-minute duration were taken from a single point.

The sampling train contained the following components:

Teflon Probe
Teflon Sample Line
Aluminized Tedlar Sample Bag
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The samples were analyzed by GC/FID.

Carbon Monoxide

The carbon monoxide sampling was performed according to EPA Method 10 using the
continuous sampling procedure. A Thermo Environmental Model 48C Carbon
Monoxide Analyzer (Serial Number 618717294) was used to monitor the concentrations
of carbon monoxide during each run. The reference method analyzer was operated at a
range of 0 to 100 parts per million, with a calibration span of 87.5 parts per million. A
multi-point calibration was performed on the reference method analyzer prior to testing.
An analyzer calibration error check and a sampling system bias check were also
conducted prior to testing. After each run, the zero and calibration drift of the reference

method monitor was checked. The calibration gases were as follows:
Zero Nitrogen
41.5 ppm CO in N, (ALM 66457)
87.5 ppm CO in N2 (BLM 1864)
The reference method sampling system consisted of a heated probe, a chilled
condenser, and a Teflon sample line. The calibration gases for the bias and drift
checks were introduced upstream of the chilled condenser.

Calibration gas certifications are included in Appendix C.

Total Hydrocarbons

The total hydrocarbons and sampling was performed according to EPA Method 25A. A
VIG Model 20 Total Hydrocarbon Monitor (Serial Number 4420710) was used to
monitor the concentrations total hydrocarbons during each run. The reference method
analyzer was operated at a range of 0 to 100 parts per million. A multi-point calibration

was performed on the reference method analyzer prior to testing. An analyzer
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calibration error check and a sampling system bias check were also conducted prior to
testing. After each run, the zero and calibration drift of the reference method monitors

were checked. The calibration gases were as follows:

Zero Nitrogen
14.2 ppm Propane in N, (BLM 2221)
27.2 ppm Propane in Nz (BLM 1976)
42.8 ppm Propane in N, (BAL 5228)

The reference method sampling system consisted of a heated probe and a heated
Teflon sample line. The calibration gases for the bias and drift checks were introduced
upstream of the heated Teflon sample line.

Calibration gas certifications are included in Appendix C.

Oxygen
The oxygen sampling was performed according to EPA Method 3A. A Horiba Model

VA-3000 Oxygen Analyzer (Serial Number GO400AL9) was used to monitor the
concentrations of oxygen during each run. The reference method analyzer was
operated at a range of 0 to 25 percent, with a calibration span of 20.10 percent. A
multi-point calibration was performed on the reference method analyzer prior to testing.
An analyzer calibration error check and a sampling system bias check were also
conducted prior to testing. After each run, the zero and calibration drift of the reference

method monitor was checked. The calibration gases were as follows:

Zero Nitrogen
11.10 percent O, in N, (CC 133782)
20.10 percent O, in N, (CC 149987)
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The reference method sampling system consisted of a heated probe, a chilled
condenser, and a Teflon sample line. The calibration gases for the bias and drift
checks were introduced upstream of the chilled condenser.

Calibration gas certifications are included in Appendix C.

Carbon Dioxide

The carbon dioxide sampling was performed according to EPA Method 3A. A Horiba
Model VA-3000 Carbon Dioxide Analyzer (Serial Number GO400AL9) was used to
monitor the concentrations of carbon dioxide during each run. The reference method
analyzer was operated at a range of 0 to 25 percent, with a calibration span of 20.10
percent. A multi-point calibration was performed on the reference method analyzer
prior to testing. An analyzer calibration error check and a sampling system bias check
were also conducted prior to testing. After each run, the zero and calibration drift of the

reference method monitor was checked. The calibration gases were as follows:

Zero Nitrogen
11.00 percent CO; in N (CC 133782)
20.10 percent CO; in N, (CC 149987)

The reference method sampling system consisted of a heated probe, a chilled
condenser, and a Teflon sample line. The calibration gases for the bias and drift

checks were introduced upstream of the chilled condenser.

Calibration gas certifications are included in Appendix C.
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EPA Method 308 Sampling Train for

Methanol
Source Wall
. Probe
. . Silica Gel
Teflon Sample Line Tube

Rotameter

CooledCondenser

By-Pass Valve

DI Water X X “
£  —
Main
I Valve
VOST Dry AguTr:?;“

Gas Meter
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EPA Method 18 Sampling Train for
Volatile HAPs

Source Wall
E Probe
. . XAD-4 Sorbent Charcoal
Teflon Sample Line Tubes Sorbent Tube

é 1 Q Rotameter

Cooled[Condenser

DIl Water Z

Air Tight

VOST Dry Pump

Gas Meter
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EPA Method 18 used
for Volatile HAPs

Stack Wall

7 Teflon Sample Line

Connect

Rotameter Bag

Rigid
Container
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Reference Method Monitors Sampling System
(EPA Method 3A and 10)
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Reference Method Monitor Sampling System
(EPA Method 25A)

Heated Sample Line j,
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SECTION 7.0

DESCRIPTION OF TESTS

Personnel from METCO Environmental arrived at the plant at 2:30 p.m. on Monday,
June 20, 2011. After meeting with plant personnel and attending a safety orientation,
the equipment was staged for move on at the U-45 Thermal Oxidizer Number 3 Stack
(EQT 174). The equipment was secured for the night and all work was completed at
6:00 p.m.

On Tuesday, June 21, work began at 6:00 a.m. The equipment was moved onto the
U-45 Thermal Oxidizer Number 3 Stack (EQT 174). Testing was delayed due to
reference method equipment problems. The equipment secured and all work was

completed at 6:00 p.m.

On Wednesday, June 22, work began at 7:00 a.m. The reference method monitors
were calibrated and the equipment was prepared for sampling. The first tests for total
reduced sulfur compounds began at 9:10 a.m. Testing continued until completion of the
second test at 5:35 p.m. The reference method monitors were calibrated and

equipment was secured. All work was completed at 9:30 p.m.

On Thursday, June 23, work began at 7:30 a.m. The reference method monitors were
calibrated and the equipment was prepared for sampling. The third tests for total
reduced sulfur compounds began at 9:25 a.m. and was completed at 12:25 p.m. The
first test for semi-volatile organic HAPs began at 3:05 p.m. Testing was aborted due to
reference method equipment problems. The reference method monitors were calibrated

and equipment was secured. All work was completed at 6:00 p.m.

On Friday, June 24, work began at 7:00 a.m. The equipment was moved off the Stack.

The sample was transported to METCO Environmental's laboratory in Dallas, Texas, for
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analysis and evaluation. All work was completed at 12:45 p.m.

On Monday, July 11, work began at 7:30 a.m. The equipment was moved onto the
U-45 Thermal Oxidizer Number 3 Stack (EQT 174). The reference method monitors
were calibrated and the equipment was prepared for sampling. The first sets of tests for
carbon monoxide and total hydrocarbons began at 2:00 p.m. and were completed at
3:00 p.m. The second test for semi-volatile organic HAPs began at 2:00 p.m. and was
completed at 6:10 p.m. The reference method monitors were calibrated and the
samples were recovered. The equipment secured and all work was completed at

7:00 p.m.

On Tuesday, July 12, work began at 7:00 a.m. The reference method monitors were
calibrated and the equipment was prepared for sampling. The second set of tests for
carbon monoxide and total hydrocarbons; and the third test for semi-volatile organic
HAPs began at 8:20 a.m. Testing continued until completion of the third set of tests for
carbon monoxide and total hydrocarbons at 2:05 p.m.; and the fourth test for semi-
volatile organic HAPs at 5:13 p.m. The reference method monitors were calibrated and
the samples were recovered. The equipment secured and all work was completed at
6:00 p.m.

On Wednesday, July 13, work began at 7:00 a.m. The reference method monitors
were calibrated and the equipment was prepared for sampling. The first test for
aldehydes began at 10:35 a.m. Testing continued until completion of the third test at
4:32 p.m. The first set of tests for volatile organic HAPs and methanol began at
10:35 a.m. testing continued until completion of the third set of tests at 3:48 p.m. The

fourth test (spike run) for aldehydes began at 4:46 p.m. and was completed at 6:26 p.m.

The equipment was moved off the stack. The reference method monitors were
calibrated and the samples were recovered. The samples were transported to METCO

Environmental’s laboratory in Dallas, Texas, for analysis and evaluation.
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Field operations at Marathon Petroleum, U-45 Thermal Oxidizer Number 3 Stack
(EQT 174) located in Garyville, Louisiana, were completed at 7:30 p.m. on Wednesday,
July 13, 2011.
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SECTION 8.0

APPENDICES

Location of Sampling Points

Source Emissions Calculations

Calibration Data

Field Testing Data

Total Reduced Sulfur Analytical Data
Semivolatile Organic HAPs Analytical Data
Aldehydes Analytical Data

Volatile Organic HAPS Analytical Data
Reference Method Monitors Data

Chain of Custody

K. Resumes of Test Personnel
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APPENDIX A

Location Velocity Sampling Points
U-45 Thermal Oxidizer Number 3 Stack (EQT 174)

The sampling ports are located 49 feet 6 inches (5.64 stack diameters) downstream

from a constriction of the stack and 9 feet 9 inches (1.11 stack diameters) upstream

from a constriction of the stack. The locations of the sampling points were calculated

as follows:

Port and Wall Thickness

Inside Stack Diameter

Point Percent of Diameter

Number

From Wall

1

© 00 N O O b~ W0 DN

- = A
N = O

11-234

2.1

6.7
11.8
17.7
25.0
35.6
64.4
75.0
82.3
88.2
93.3

97.9
A-1

13 1/2 inches
105 1/4 inches

Distance
From Wall

23/M16"
7116"
127M16"
18 5/8 "
26 5/16 ™"
37 112"
67 3/4”
78 156/16 “
86 5/8 “
92 13/16 ¢
98 3/16 “
103 1/16 “
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APPENDIX A

Location of Velocity Sampling Points
U-45 Thermal Oxidizer Number 3 Stack (EQT 174)
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APPENDIX A

Location of Isokinetic Sampling Points
U-45 Thermal Oxidizer Number 3 Stack (EQT 174)

The sampling ports are located 49 feet 6 inches (5.64 stack diameters) downstream
from a constriction of the stack and 9 feet 9 inches (1.11 stack diameters) upstream

from a constriction of the stack. The locations of the sampling points were calculated

as follows:

Port and Wall Thickness

Inside Stack Diameter

Point Percent of Diameter
Number From Wall

1

(o) BN G ) BN SN GC I v

11-234

4.4
14.6
29.6
70.4
85.4
95.6

13 1/2 inches
105 1/4 inches

From Wall

Distance

45/8"
153/8 "
311/8"
74 1/8"
89 7/8"

100 5/8 "
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APPENDIX A

Location of Isokinetic Sampling Points
U-45 Thermal Oxidizer Number 3 Stack (EQT 174)
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Location of Reference Method Monitor Sampling Points
U-45 Thermal Oxidizer Number 3 Stack (EQT 174)

The sampling ports are located 49 feet 6 inches (5.64 stack diameters) downstream
from a constriction of the stack and 9 feet 9 inches (1.11 stack diameters) upstream

from a constriction of the stack. The locations of the sampling points were calculated

as follows:
Port and Wall Thickness = 13 1/2 inches
Inside Stack Diameter = 105 1/4 inches
Point Percent of Diameter Distance
Number From Wall From Wall
1 16.7 17 9/16 "
2 50.0 525/8"

3 83.3 87 11/16 "

11-234 A-5
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APPENDIX A

Location of Reference Method Monitor Sampling Points
U-45 Thermal Oxidizer Number 3 Stack (EQT 174)
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APPENDIX B
Nomenclature and Equations

for
Calculation of Source Emissions
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NOMENCLATURE FOR PARTICULATE CALCULATIONS

English Metric
Symbol Units Units Description
A in.2 m? Stack Area
Can gr/dscf* g/dscm* Particulate - probe, cyclone, and filter
Cao gr/dscf* g/dscm* Particulate - total
gr/CF
@ stack
Cat conditions g/m3 Particulate - probe, cyclone, and filter
gr/CF
@ stack
Cau conditions g/m? Particulate - total
Caw Ibs/hr kg/hr Particulate - probe, cyclone, and filter
Cax lbs/hr kg/hr Particulate - total
Co Pitot Tube Calibration Factor
D, in. m Sampling Nozzle Diameter
%EA Percent Excess Air at sampling point
g 32.174 ft/sec? Acceleration of Gravity
%I Percent Isokinetic
%M Percent Moisture in the stack gas by
volume
My Mole fraction of dry gas

* " [o] o
29.92 * Hg, 68° F (760 mm Hg, 20°C) B-2 11-234
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Symbol
mg

Mwater
m
MW

MWair

MWyqy

Pm

Ps

AP
Pstd

Qa

Qs

Tm

English Metric
Units Units
mg mg
18 Ib/lb-mole
mg mg

Ib/Ib-mole g/g-mole

28.96 b/
Ib-mole

Ib/Ib-mole g/g-mole

"Hg mm Hg
Absolute

"HQO mm HzO

"Hg mm Hg
Absolute

"HzO mm H20

29.92"Hg 760 mm Hg

ACFM m3/hr
DSCFM* dscm/hr*
21.83 "Hg-

ft*/lb-mole°R

oF oC

*29.92 “ Hg, 68° F (760 mm Hg, 20° C)

B-3

Description
Particulate - probe, cyclone, and filter

Molecular Weight of water
Particulate - total
Molecular Weight of stack gas

Molecular Weight of air

Molecular Weight of dry stack gas

Barometric Pressure

Orifice Pressure drop

Stack Pressure

Velocity Head of stack gas
Standard Barometric Pressure

Stack Gas Volume at actual stack
conditions

Stack Gas Volume at 29.92 "Hg,
528°R, dry

Universal Gas Constant

Average Gas Meter Temperature

11-234
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English Metric
Symbol Units Units Description
Ty min min Net time of test
Ts °F °C Stack Temperature
Tetd 528°R 293°K Standard Temperature
Vi ft® m? Volume of dry gas sampled @ meter
conditions
VMsig dscf* dscm* Volume of dry gas sampled @ standard
conditions
Vs fpm m/sec Stack velocity @ stack conditions
Vw mi mi Total water collected in impingers and
silica gel
VWgas scf* scm* Volume of water vapor collected @
standard conditions
Oair 0.0752 Ibs/ft® Density of Air
Pwater 1 g/mi Density of Water
Pman 62.32 Ibs/ft® Density of Manometer Oil

Standard Conditions: 29.92 "Hg, 68°F (760 mm Hg, 20°C)

* & [s] o]
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EXAMPLE CALCULATIONS

1. Volume of dry gas sampled at standard conditions. *
Pm
+
Tw )| 136
Tmt460 Pst

VMmsw = Vm (

Pyt Pn

w=17.65Vm | —13:6 | = gscf
VMsta T+ 460

Vmsg = dscf x 0.028317 = dscm

2. Volume of water vapor collected at standard conditions. *

VWoas = (VW -gms SO, - gms H2S) Puater R T sta
. P std M water 4536

Vwgas = 0.0472 (V,, - gms SO, - gms H,S) = scf

Vw gas = SCf x 0.028317 =scm
3. Percent moisture in stack gas.

oM =— Wes  100=9
VMmsw + VWgas

* “ (o] 0
29.92 “Hg, 68° F (760 mm Hg, 20°C) B-5 11-234
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. Stack Pressure.

. Mole fraction of dry gas.

_100-%M
100

d

. Average molecular weight of dry stack gas.

44 32 28 28
MWg4= [%COQ X ;—0—0—} + l:%OZ X 755} +|:%N2 X ‘1“‘05} +[%CO X :’—0—‘5:| = Ib/lb - mole

=g/g - mole
. Molecular weight of stack gas.

Ib
MW=MWdXMd+18(1-Md)=E—:———

= g/g - mole
mole

. Percent excess air at sampling point.

%EA = 100 [% 0, - (0.5 %CO)]
0.265 (%N.) - [%0, - (0.5 %CO)]

Stack Pressure" H,0
13.6

Ps=P,t ="Hg Absolute

P.="Hg Abs. x 25.4 =mm Hg

B-6 11-234
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9. Stack velocity at stack conditions.

2 X 0,00 X Psia X MW aic X (T s + 460)
12XpairXPsXMWXTstd

12
Vs=C,60 { ] x VAP average

1/2

w} VAP average = fom

+=5123.8
v Cpl:PstW

Vs =fpm x 0.00508 = m/sec

10. Dry stack gas volume at standard conditions. *

1 Tstd Ps
=V X As X My X X
Qs 7aq Vs X AsX Mq T.+460 P,

____0.123v5xAstdes
T +460

Qs =DSCFM

Q,=DSCFM x 1.6990 = dscm/hr

11. Actual stack gas volume at stack conditions.

_ViX As
144

Q. = ACFM

Q,=ACFM x1.6990 = m°® /hr

*29.92 “ Hg, 68° F (760 mm Hg, 20°C) B-7
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12. Percent Isokinetic.

_ Vma X (T s+ 460) X Pyy x 100 x 144 in®/ t*

%l T X D}
?)

4

MdXTsthPsXTths(

_ 1039 x Vmgq X (T s + 460)

%I .
MdXPsXTtXVsXDn

* 29.92 “ Hg, 68° F (760 mm Hg, 20°C) B-8

11-234




MECO

ENVIRONMENTAL

EXAMPLE CALCULATIONS

Ibs/hr = ppm x MW x 60 x DSCFM*
385.1 x 10°

where : MW = molecular weight
ppm = ppm of compound
SCFM* = Stack Flow Rate

Compound Molecular Weight

Hydrogen Sulfide 34.08
Carbonyl! Sulfide 60.07
Carbon Disulfide 76.14

* 29.92 "Hg, 68°F (760 mm Hg, 20°C)

B-9
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EXAMPLE CALCULATIONS

lbs/hr = ppm x CF x 60 min/hr x DSCFM*

CF = Conversion Factor for ppm to Ibs/scf*

Compound Conversion Factor
THC as propane 1.145 x 107
CO 7.273x 108

* 29.92 "Hg, 68°F (760 mm Hg, 20°C)

*29.92 “ Hg, 68° F (760 mm Hg, 20° C)
B-10 11-234




SOURCE EMISSION SURVEY

JOB NUMBER: 11-234
JOB NAME: MARATHON
LOCATION: GARYVILLE, LA

UNIT TESTED: U-45 THERMAL OXIDIZER NUMBER 3 STACK (EQT 174) - FLOW RATES

SOURCE EMISSION CALCULATIONS

RUN NUMBER

SYMBOL DESCRIPTION UNITS 1 2 3
DATE 06/22/11 06/22/11 06/23/11
BEGIN TIME 0910 1415 0925
END TIME 1210 1805 1230
P(b) BAROMETRIC PRESSURE "Hg Abs. 29.89 29.85 29.88
(mm Hg) (759.00) (758.00) (759.00)
P(m) ORIFICE PRESSURE DROP "H20 0.500 0.500 0.500
(mm H20) (12.700) (12.700) (12.700)
DGM CALIBRATION FACTOR 1.010 1.010 1.010
V(m) VOLUME DRY GAS SAMPLED ft.13 73.305 73.814 72.218
@ METER CONDITIONS (m3) (2.076) (2.090) (2.045)
LEAK CHECK VOLUME .43 0.000 0.000 0.000
T(m) AVERAGE GAS METER DEG.F 69 69 65
TEMPERATURE (DEG.C) (21) (1) (18)
V(m[std])* VOLUME DRY GAS SAMPLED DSCF 73.195 73.605 72.635
@ STANDARD CONDITIONS* (DSCM) (2.073) (2.084) (2.057)
V(w) TOTAL WATER COLLECTED, ml 167.2 119.9 153.0
IMPINGERS & SILICA GEL
V(w[gas]) VOLUME WATER VAPOR SCF 7.892 5.659 7.222
COLLECTED @ STANDARD (SCM) (0.223) (0.160) (0.205)
CONDITIONS*
%M MOISTURE IN STACK GAS % 9.73 7.14 9.04
BY VOLUME
Md MOL FRACTION OF DRY GAS 0.9027 0.9286 0.9096
Tt NET TIME OF TEST MINUTES 180 180 180

* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)

B-11
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SOURCE EMISSION CALCULATIONS

JOB NUMBER: 11-234
JOB NAME: MARATHON
LOCATION: GARYVILLE, LA
UNIT TESTED:  U-45 THERMAL OXIDIZER NUMBER 3 STACK (EQT 174) - FLOW RATES
RUN NUMBER
SYMBOL DESCRIPTION UNITS 1 2 3
cO2 % 3.5 35 3.4
02 % 4.7 4.9 53
co % 0.0 0.0 0.0
N2 % 91.8 91.6 91.3
%EA EXCESS AIR @ SAMPLING % 23.9 25.3 28.1
POINT
MWd MOLECULAR WEIGHT OF LB/LB-MOLE 28.75 28.76 28.76
DRY STACK GAS (g/g-MOLE) (28.75) (28.76) (28.76)
MW MOLECULAR WEIGHT OF LB/LB-MOLE 27.70 27.99 27.78
STACK GAS (g/g-MOLE) (27.70) (27.99) (27.78)
Cp PITOT TUBE CALIBRATION 0.804 0.804 0.804
DELTAP VELOCITY HEAD OF STACK "H20 0.027 0.031 0.025
GAS (mm H20) (0.700) (0.800) (0.600)
DELTA P A(1/2) "H20 0.164 0.174 0.156
Ts STACK TEMPERATURE DEG. F 1,321 1,290 1,310
(DEG. C) (716) (699) (710)
Ps STACK PRESSURE "Hg Abs. 29.85 29.81 29.83
(mm Hg) (758.00) (757.00) (758.00)
"H20 -0.60 -0.60 -0.70
Vs STACK VELOCITY @ STACK FPM 992 1,038 939
CONDITIONS (m/SEC.) (5) (5) (5)
As STACK AREA (SQ.INCHES) 8,700 8,700 8,700
(SQ.METERS) (6) (6) (6)
Qs DRY STACK GAS VOLUME @ DSCFM 16,061 17,570 15,404
STANDARD CONDITIONS* (DSCM/HR) (27,288) (29,851) (26,171)
WET STACK GAS VOLUME @ WSCFH 1,067,531 1,135,257 | 1,016,095
STANDARD CONDITIONS*
Qa ACTUAL STACK GAS VOLUME ~ ACFM 59,906 62,718 56,744
@ STACK CONDITIONS (M*3/HR) (101,780) (108,558) (96,408)
Dn SAMPLING NOZZLE DIAM. IN. 0.000 0.000 0.000
(m) (0.000) (0.000) (0.000)
%I PERCENT ISOKINETIC %
* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)
B-12 11-234
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SOURCE EMISSION SURVEY

JOBNUMBER: 11-234
JOB NAME: MARATHON
LOCATION: GARYVILLE, LA
UNIT TESTED: U-45 THERMAL OXIDIZER NUMBER 3 STACK (EQT 174) - METHOD 0010
SOURCE EMISSION CALCULATIONS
RUN NUMBER

SYMBOL DESCRIPTION UNITS 2 3 ]

DATE 07/11/11 07/12/11 07/12/11

BEGIN TIME 1400 0820 1305

END TIME 1810 1235 1713

P(b) BAROMETRIC PRESSURE "Hg Abs. 30.10 30.07 30.08

(mm Hg) (765.00) (764.00) (764.00)
P(m) ORIFICE PRESSURE DROP "H20 1.292 1.133 1.042
(mm H20) (32.800) (28.800) (26.500)

DGM CALIBRATION FACTOR 1.010 1.010 1.010

V(m) VOLUME DRY GAS SAMPLED ft.A3 156.069 148.877 146.926
@ METER CONDITIONS (m*3) (4.419) (4.216) (4.161)
LEAK CHECK VOLUME ft.43 0.279 1.362 0.460

T(m) AVERAGE GAS METER DEG.F 84 77 83
TEMPERATURE (DEG.C) (29) (25) (28)

V(m[std])* VOLUME DRY GAS SAMPLED DSCF 152.896 147548 144.021
@ STANDARD CONDITIONS* (DSCM) (4.330) (4.178) (4.078)

V(w) TOTAL WATER COLLECTED, ml 352.7 313.4 327.4
IMPINGERS & SILICA GEL

V(w[gas)) VOLUME WATER VAPOR SCF 16.647 14.792 15.453
COLLECTED @ STANDARD (SCM) (0.471) (0.419) (0.438)
CONDITIONS*

%M MOISTURE IN STACK GAS % 9.82 9.11 9.69
BY VOLUME

Md MOL FRACTION OF DRY GAS 0.9018 0.9089 0.9031

Tt NET TIME OF TEST MINUTES 240 240 240

* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)

11-234
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SOURCE EMISSION CALCULATIONS

JOB NUMBER: 11-234
JOB NAME: MARATHON
LOCATION:  GARYVILLE, LA
UNIT TESTED: U-45 THERMAL OXIDIZER NUMBER 3 STACK (EQT 174) - METHOD 0010
RUN NUMBER
SYMBOL DESCRIPTION UNITS 2 3 2
CO2 % 3.2 3.2 3.2
02 % 7.4 6.8 7.0
CO % 0.0 0.0 0.0
N2 % 89.4 90.0 89.8
%EA EXCESS AIR @ SAMPLING % 45.4 39.9 41.7
POINT
MWd MOLECULAR WEIGHT OF LB/LB-MOLE 28.81 28.78 28.79
DRY STACK GAS (g/g-MOLE) (28.81) (28.78) (28.79)
MW MOLECULAR WEIGHT OF LB/LB-MOLE 27.75 27.80 27.75
STACK GAS (g/g-MOLE) (27.75) (27.80) (27.75)
Cp PITOT TUBE CALIBRATION 0.808 0.808 0.808
DELTAP VELOCITY HEAD OF STACK "H20 0.022 0.021 0.021
GAS (mm H20) (0.600) (0.500) (0.500)
DELTA P A(1/2) "H20 0.145 0.142 0.142
Ts STACK TEMPERATURE DEG. F 1,334 1,345 1,328
(DEG. C) (723) (729) (720)
Ps STACK PRESSURE "Hg Abs. 30.06 30.03 30.04
(mm Hg) (764.00) (763.00) (763.00)
"H20 -0.60 -0.60 -0.60
Vs STACK VELOCITY @ STACK FPM 880 864 861
CONDITIONS (m/SEC.) (4) (4) (4)
As STACK AREA (SQ.INCHES) 8,700 8,700 8,700
(SQ.METERS) (6) (6) (6)
Qs DRY STACK GAS VOLUME @ DSCFM 14,229 13,981 13,980
STANDARD CONDITIONS* (DSCM/HR) (24,175) (23,754) (23,752)
WET STACK GAS VOLUME @ WSCFH 946,707 922,940 928,801
STANDARD CONDITIONS*
Qa ACTUAL STACK GAS VOLUME ~ ACFM 53,188 52,226 52,018
@ STACK CONDITIONS (Mm*3/HR) (90,366) (88,732) (88,379)
Dn SAMPLING NOZZLE DIAM. IN. 0.688 0.688 0.688
(m) (0.017) (0.017) (0.017)
%l PERCENT ISOKINETIC % 105.2 103.3 100.8
* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)
B-14 11-234




ENIRONMENTAL
SOURCE EMISSION SURVEY
JOB NUMBER: 11-234
JOB NAME: MARATHON
LOCATION: GARYVILLE, LA
UNIT TESTED: U-45 THERMAL OXIDIZER NUMBER 3 STACK (EQT 174) - 0011
SOURCE EMISSION CALCULATIONS
RUN NUMBER
SYMBOL DESCRIPTION UNITS 1 2 3
DATE 07/13/11 07/13/11 07/13/11
BEGIN TIME 1035 1242 1448
END TIME 1220 1426 1632
P(b) BAROMETRIC PRESSURE "Hg Abs. 30.00 30.00 30.00
(mm Hg) (762.00) (762.00) (762.00)
P(m) ORIFICE PRESSURE DROP "H20 0.958 1.042 1.042
(mm H20) (24.300) (26.500) (26.500)
DGM CALIBRATION FACTOR 1.010 1.010 1.010
V(m) VOLUME DRY GAS SAMPLED ft.A3 57.443 57.503 61.683
@ METER CONDITIONS (m3) (1.627) (1.628) (1.747)
LEAK CHECK VOLUME .43 0.251 0.260 0.246
T(m) AVERAGE GAS METER DEG.F 72 82 84
TEMPERATURE (DEG.C) (22) (28) (29)
V(m[std])* VOLUME DRY GAS SAMPLED DSCF 57.307 56.320 60.192
@ STANDARD CONDITIONS* (DSCM) (1.623) (1.595) (1.704)
V(w) TOTAL WATER COLLECTED, ml 124.7 124.5 132.9
IMPINGERS & SILICA GEL
V(w[gas]) VOLUME WATER VAPOR SCF 5.886 5.876 6.273
COLLECTED @ STANDARD (SCM) (0.167) (0.166) (0.178)
CONDITIONS*
%M MOISTURE IN STACK GAS % 9.31 9.45 9.44
BY VOLUME
Md MOL FRACTION OF DRY GAS 0.9069 0.9055 0.9056
Tt NET TIME OF TEST MINUTES 96 96 96

* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)

B-15
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ENVIRONMENTAL
SOURCE EMISSION CALCULATIONS
JOB NUMBER: 11-234
JOB NAME: MARATHON
LOCATION: GARVYVILLE, LA
UNIT TESTED: U-45 THERMAL OXIDIZER NUMBER 3 STACK (EQT 174) - 0011
RUN NUMBER
SYMBOL DESCRIPTION UNITS 1 2 3
cOo2 % 3.4 3.4 3.3
02 % 6.6 6.6 8.9
CO % 0.0 0.0 0.0
N2 % 90.0 90.0 89.8
%EA EXCESS AIR @ SAMPLING % 38.3 38.3 40.8
POINT
Mwd MOLECULAR WEIGHT OF LB/LB-MOLE 28.81 28.81 28.80
DRY STACK GAS (g/g-MOLE) (28.81) (28.81) (28.80)
MW MOLECULAR WEIGHT OF LB/LB-MOLE 27.80 27.79 27.78
STACK GAS (9/g-MOLE) (27.80) (27.79) (27.78)
Cp PITOT TUBE CALIBRATION 0.808 0.808 0.808
DELTAP VELOCITY HEAD OF STACK "H20 0.019 0.021 0.021
GAS {(mm H20) (0.500) (0.500) (0.500)
DELTA P A(1/2) "H20 0.137 0.143 0.143
Ts STACK TEMPERATURE DEG. F 1,331 1,337 1,333
(DEG. C) (722) (725) (723)
Ps STACK PRESSURE "Hg Abs. 29.96 29.96 29.96
{mm Hg) (761.00) (761.00) (761.00)
"H20 -0.60 -0.60 -0.60
Vs STACKVELOCITY @ STACK FPM 832 870 869
CONDITIONS {(m/SEC.) 4 (4) (4)
As STACK AREA {SQ.INCHES) 8,700 8,700 8,700
(SQ.METERS) 6) (6) (6)
Qs DRY STACK GAS VOLUME @ DSCFM 13,507 14,055 14,072
STANDARD CONDITIONS* (DSCM/HR) (22,948) (23,879) (23,908)
WET STACK GAS VOLUME @ WSCFH 893,616 931,309 932,332
STANDARD CONDITIONS*
Qa ACTUAL STACK GAS VOLUME ACFM 50,250 52,548 52,499
@ STACK CONDITIONS (m*3/HR) (85,375) (89,279) (89,196)
Dn SAMPLING NOZZLE DIAM. IN. 0.688 0.688 0.688
(m) (0.017) (0.017) (0.017)
%l PERCENT ISOKINETIC % 103.8 98.0 104.7
* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)
B-16 11-234
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SOURCE EMISSION SURVEY

JOB NUMBER: 11-234
JOB NAME: MARATHON
LOCATION: GARYVILLE, LA
UNIT TESTED: U-45 THERMAL OXIDIZER NUMBER 3 STACK (EQT 174)
SOURCE EMISSION CALCULATIONS
RUN NUMBER

SYMBOL DESCRIPTION UNITS 4

DATE 07/13/11

BEGIN TIME 1646

END TIME 1826

P(b) BAROMETRIC PRESSURE "Hg Abs. 30.00

{mm Hg) (762.00)
P(m) ORIFICE PRESSURE DROP "H20 0.968
(mm H20) (24.600)

DGM CALIBRATION FACTOR 1.010

V(m) VOLUME DRY GAS SAMPLED ft.A3 58.497
@ METER CONDITIONS (m*3) (1.656)
LEAK CHECK VOLUME ft.A3 0.210

T(m) AVERAGE GAS METER DEG.F 87
TEMPERATURE (DEG.C) (31)

V(m[std])* VOLUME DRY GAS SAMPLED DSCF 56.760
@ STANDARD CONDITIONS* (DSCM) (1.607)

V(w) TOTAL WATER COLLECTED, mi 124.2
IMPINGERS & SILICA GEL

V(w[gas]) VOLUME WATER VAPOR SCF 5.862
COLLECTED @ STANDARD (SCM) (0.166)
CONDITIONS*

%M MOISTURE IN STACK GAS % 9.36

' BY VOLUME
Md MOL FRACTION OF DRY GAS 0.9064
Tt NET TIME OF TEST MINUTES 96

* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)

B-17
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ENVIRONMENTAL
SOURCE EMISSION CALCULATIONS
JOB NUMBER: 11-234
JOB NAME: MARATHON
LOCATION: GARYVILLE, LA
UNIT TESTED: U-45 THERMAL OXIDIZER NUMBER 3 STACK (EQT 174)
RUN NUMBER
SYMBOL DESCRIPTION UNITS 4
cO2 % 3.2
02 % 7.2
cO % 0.0
N2 % 89.6
%EA EXCESS AIR @ SAMPLING % 43.5
POINT
Mwd MOLECULAR WEIGHT OF LB/LB-MOLE 28.80
DRY STACK GAS (9/g-MOLE) (28.80)
MW MOLECULAR WEIGHT OF LB/LB-MOLE 27.79
STACK GAS (9/g-MOLE) (27.79)
Cp PITOT TUBE CALIBRATION 0.808
DELTAP VELOCITY HEAD OF STACK "H20 0.019
GAS (mm H20) (0.500)
DELTA P ~1/2) "H20 0.137
Ts STACK TEMPERATURE DEG. F 1,327
(DEG. C) (719)
Ps STACK PRESSURE "Hg Abs. 29.96
{mm Hg) (761.00)
"H20 -0.60
Vs STACK VELOCITY @ STACK FPM 831
CONDITIONS (m/SEC.) (4)
As STACK AREA (SQ.INCHES) 8,700
(SQ.METERS) (6)
Qs DRY STACK GAS VOLUME @ DSCFM 13,513
STANDARD CONDITIONS* {(DSCM/HR) (22,959)
WET STACK GAS VOLUME @ WSCFH 894 506
STANDARD CONDITIONS*
Qa ACTUAL STACK GAS VOLUME ACFM 50,203
@ STACK CONDITIONS (m"3/HR) (85,295)
Dn SAMPLING NOZZLE DIAM. IN. 0.688
(m) (0.017)
%l PERCENT ISOKINETIC % 102.8
* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)
B-18 11-234
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ENVIRONMENTAL

Equipment
Pitot Tube # 28-10-1

Pitot Tube # WJP-30

Probe Tip # 11-234-I

Dry Gas Meter #54-4

Stack Unit Orifice #54-4

Digital Temperature
Indicator #54-4

VOST Dry Gas Meter#16
VOST Dry Gas Meter#20
VOST Dry Gas Meter#21

Barometer #30-3

11-234

APPENDIX C

Calibration Data

Calibration Factor

0.804
0.808

0.688

1.010

0.998
0.997
1.000

C-1

Calibration Date

04/08/11
06/23/11

07/11/11

06/10/11
06/10/11

06/10/11
05/13/11
06/21/11
06/03/11

04/04/11
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Pitot Tube Calibration
Date: ‘{’g”'l ( Time: | )4 o0
Pitot No: 2§ — 1D~ Te_ 253
Pitot Dimensions: 1& X, %4 " Costs 0.990
Pitot Inspections
Pitot tips level and perpendicular JED/ NO
Pitot tips free from obstruction <JES7
Pitot tips damaged YES /
Calibration Standard
Shi(t)ttiz; n:F:k Sta?ttandarc[j{nd | Average High JHigh Fgc?tlbr Low | vLow Fg:tiér
7 20 D40 012 12216 0.1S |0.180|3.903 |04T | 0. 187 0.7y
14 0 1D.0d o, 20| psT |03 0:883(0.7%6 (031 |08y 0.5
20 | 40 10,3y Py |0.583 o.Cilon . poz [0St [0y b.sog
28 50 | 0.5y |08y | D3 (DY 090 |0.528 |p.gi |p.9o0 |0.8%
% | 80 2¥0 |08 0.8 [l o< | 0.508 |10 1095 |0, $op
41 0 o e | l.oce  |i.$p|LadS (0,58 |[.S0 |1 > 05| 0508
50 80 I, 10 11‘30 l,l‘{D aneell vy (0298 | A co }e\'ﬂ\'( 0.0
62 0 1160 | ko | [.a6S | aMS|1.SLC | D F0D|2 7T | ) S5 (0. 500
® | 50 oS 0.SY (0.2 |08 p.900|0:58 |p.5) | O 00| 0 507
28 | 50 2,8 0. | 0.235 (0.F) [0 Geo (D, sod by [0 ToP| 0508
Average 0. '3@\-( 0. 906

*not included in average

v APsta

Cp =Cpsta
VAP

Calibrator: D Ret &\

Summary of Results:

Normal high side calibration factor 0. 30

variation + ©.SC

variation - 1,00

Normal low side calibration factor 9+ 806

Office: _€aton Rowge variation + __Ou XS vusation- 094
QA/QC Check ' g
Completeness _~  Legibili / / Accuracy / Specifications -~ Reasonableness
Checked by: -///’//7/

. Version 2
12 March 2008
C-2 11-234




| ENVIRONMETTAL
N
} , Pitot Tube Calibration O
Date: _ £-235 L Time: __5J©
Pitot No: _ \e/0#~ 2 () Te: Tk
Pitot Dimensions: /Z° x i Cpsta: 0.990
Pitot Inspections
Pitot tips level and perpendicular YES / NO
Pitot tips free from obstruction , YES / NO
Pitot tips damaged YES / NO
Calibration 4
Motor fps Standard Standard - Cal. Cal.
Setting | mark | Start End | Average High | vHi9h | Factor | Low Low | Factor
7 20 els| 2o | 2316 5iS 5357 0399 | 005 | 0367 5952
14 30 o) 0Tl | o L9 033 o574 | 2403 | 223 | 28579 5802
20 40 0.2 34| 65 050 6971 | o800 | 232 | 6721 | o 3o
28 50 o3 | oSY | o735 |af2 | vqol | 0495 | 042 | s 400 | 28w
35 80 | 40 | 2d0| o214 120 [ 104S | egeh | 470 AN | 2 BoY
41 70 IS j.oo j.oow L3S0 eS| 893 | A5V /125 | g 803
50 80 30| 33w | e (20| 1313 | a8 | 90| 1379 | £ 614
62 | % | Abo | b0 | 1ZES  lpue | st | 6508 | 2P| 254 pgve
2 1% o5y ]esy | edrs 5.1 | 040v | 6807 | 0.87| 0/0L| U80S
28* | 50" | zxY | 4GM | 0738 287 | 0906 | 0.993 | p VL] 2400 | 2553
Average : ¢, 97% 0 %09
*not included in average
Cp =Copstd ~”~‘3—P5‘9~} Summary of Results:
VAP o
/ Normal high side calibration factor __¢. 309
~ ; .
Calibrator: 7% /’V variation + £T6 variation- 6. %0
77 . , . r D>
/% Normal low side calibration factor b, 82D
Office: Z ~ ' variation+ ___JT ¥ vu-aton- _ . 5b

QA/QC Check ) .
Completeness ___._/ Legibilit yd Accuracy ___~ Specifications __+~~ Reasonableness ./
Checked by: JC

Version 2
12 March 2008

C-3 11-234
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EVIRONMENTAL
NOZZLE CALIBRATION
SRS
pase_ 7 |11 e s 2 4 Sanes
1 2 3 4 s )
Reading 1 0.66% |
Reading 2 Cléﬂ?@
Reading 3 &Qgg
Reading 4 0. 689
Reading 5 0. 698
Reading 6 o%%
Reading 7 0.639
Reading 8 6 641
Reading 9 0.695
Reading 10 05 §8
Average 0.69% i/ \\
A
: 7 8 5 10 1 1z
Reading 1
Reading 2
Reading 3
Reading 4
Reading 5
Reading 6
Reading 7
Reading 8
Reading 9
Reading 10
Average
22 OCTOBER 2002

C-4 11-234
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ENMIRONMETTAL

Dry Gas Meter Calibration

Dry Gas Meter Number g‘fq

Date: _ 6-10~ 1
AH
[“H O) ggs
0.50 Lot
1.00 Loil -
1.50 19i0
2,00 _1o99
3.00 Lvok
4.00 Leiv
Average .0l 0
Variation:
Adjustment Required: Yes No_ X

Calibrator; %%~

Office: 4 @

QA/QC Check

Completeness / Legibility / Accuracy / Specifications __/ Reasonableness/

Checkedby: 8 Laloi K

+  0H0 g
- 0M0 %

C-5

Version 2
§ January 2009

11-234
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J EMRONMETTAL

DRY GAS METER CALIBRATION

Meter Number: Slf ’3/( Wet Test Meter No : 7
Date: é‘f -1\ Calibrator: J-W/\ﬁ
Po + 135
Wet Test Meter VMsw =1765 xVm m XCe= scfm
Po + 12“6
Dry Test Meter VMsia =17.65 XVm m = scfm
i,-—J
Run No: /(@, 0. > "H,0 = 70 a ) "Hg
Wet Test Meter C;: /- 99 3 Control Module Vacuum: $-0 "Hg
Wet Test Meter Dry Gas Meter
Meter Mete T
Time Reading Tn Pm Reading Inlet Outlet Pm

end 1951 a3 T go 106257 T3 op 2 G50
Start 338 ¢ooe I3 OF ~11) H,0 o043 73 F TIF 05 “H,0
13 sudq O3 R g1 "H0w sy o 93 %Rl g S "HO.,

=L

Wet TestMeter VMsw =17.65 x _ Sul4% <247~ 136y 553 = W ISY oofm
—2— T3 4460

cft =V,

0>
S 247 * 136

73 +4860

Dry Gas Meter VMsw =17.65 X = \0fZ  scfm

Calibration Factor (Cyq) =

Wet Test Meter VM _ 5054 foi Y
Cag= . =_hol
Dry Gas Meter VM Sogt

QA/QC Check y; / Y
Completeness 4 Legibility Accuracy [/ Specifications Reasonableness

Checked by: D lvoi X

Version 1
5 January, 2009
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1 ENMIRONMENTAL

DRY GAS METER CALIBRATION

Meter Number: EL/' Z// Wet Test Meter No : 7
Date: _ (- (-1 Calibrator:__Jou, &5
Po + :‘%nu
Wet Test Meter VMsia =17.65 XVm m%— XCi= scfm
by + 1Pm
Dry Test Meter VMsa =17.65 XVm ——ﬂ;«—%é% = scfm
RunNo: | 2 10 o Py, 24471 "Hg
Wet Test Meter C;: /233 Control Module Vacuum: &.7 "Hg
Wet Test Meter Dry Gas Meter
Meter Mete Tm
Time Reading Tn Pm Reading Inlet Outlet Pm

End 1“/543 5‘\56 73 oF. ~2.] “H,0 132.757 75 of —)3 o LD “H,0

Start 352 povy I3 oF 20 M0 /ol Sl3 13 °F T1°F /0 *H,0
19 SS4S o 18 Fu~27"H:0., s583% cf I3 °F., b “H0.

cft =v,,
“‘107
e €35 2481 e, . e
Wet Test Meter VMsiw =17.65 x _2* : 2 X_lowf Cr=_%9528 scfm
13 +460
/N
. 7187) Y 36 -
v = SY34 b 136 - 544l
Dry Gas Meter VMsw =17.65 x 93 +460 ») scfm
Calibration Factor (Cgg) = Wet Test Meter VMas Cag= SVS?? = joll
Dry Gas Meter VMsw« sl —_—
QA/QC Check s /
Completeness Legibility Accuracy Specifications Reasonableness
Checked by: T (Ceoi X
Version 1

5 January, 2009

C-7 11-234
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DRY GAS METER CALIBRATION

Meter Number: 5"\ - ‘4

Wet Test Meter No : j
Date: =10+ [} Calibrator: Jabes

Pm
Po + -
Wet Test Meter VMsa =17.65 xVam 751736% X Ci= scfm
Py + Pm
Dry Test Meter VMsig =17.65 XVm ﬁé%— = scfm
/> /,— ” "1 "
RunNo: | F > H,0 P, 294 Hg
Wet Test Meter C;: [ 037 Control Module Vacuum: / "Hg
Wet Test Meter Dry Gas Meter
Meter Mete T
Time Reading Tn Pm Reading Inlet Outlet Pm
Start M05 6299 3F 3% n0 _1z.SM 7§ B oE  AS W0
< wzib CF 73%F., 3FHO.  fp033 o 9y Fu S "HO.
cf® =Vm/S
Pt
2497 * 136
Wet TestMeter VMsw =17.65 x __ [u.2lb 2

555280 X £99 cr= (0§11 scfm

- ;l"] + - ,ig - )
Dry Gas Meter VMsu =17.65 x _ (v. 983 R 1386 = 4915 scim
I 74 +460
Calibration Factor (Cgq) = Wet Test Meter VMsq Cag = 0. Daﬂ - _jojD
Dry Gas Meter VM 2973 —_—

QA/QC Check

Completeness / Legibility / Accuracy ’ Specifications éasonabieness -

Checked by: D alrvi K

Version 1

5 January, 2009
C-8

11-234
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AMETO

EMRONMENTAL

DRY GAS METER CALIBRATION

Meter Number: SleLf Wet Test Meter No : ]
Date: é"'/V"\\ Calibrator: Jnué’:f
Po + j‘%in-—
Wet Test Meter VMsa =17.65 XV m% X Cr = scfm
Po + 1st
Dry Test Meter VMsa =17.65 xVm m = scfm
Run No: J @ 7.9 "H,0 Po: 2447 "Hg
Wet Test Meter Cs: _{, 097 Control Module Vacuum: S-P"Hg
Wet Test Meter Dry Gas Meter
Meter Mete Tm
Time Reading Tn Pm Reading Inlet Outlet Pn

End 112> wpad Bop Mo 133023 94 op 1doF 20 0
Start MTL w90 T3 oF Yy “‘H,O0 [230iZ 26 °F T3 2.0 ‘H,0
)5 wasd of TR R, HHHO. ot cf 43 °F., 70 *Hy0.,

..b/\(,{

+_. L I .
Wet TestMeter VMsw =17.65 x  /0.237) 7447 136 x pon3 Cr= lo.ry9  scfm
—_— -3 +460

cft =V,

Z.0

Dry Gas Meter VMsw =17.65 x .11 Zﬁfi’) 136 = [0.04E scim
————— T 9S +460 —

Wet Test Meter VMsu 10,134 &
Can = = /L 0D~
Dry Gas Meter VMsu % 05410 bl

Calibration Factor (Cyq) =

QA/QC Check
Completeness {egibility o Accuracy /Specifications i Reasonableness -

Checked by: X Lalvo X

Version 1
5 January, 2009

C-9 11-234
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- EMRONMETTAL

DRY GAS METER CALIBRATION

Meter Number: SL{ L/f Wet Test Meter No : 7
Date: {:, (v~ Calibrator: Jopﬁgj
Pm

Po +

- 13.6 -
Wet Test Meter VMsa =17.65 XVm ToT 460 X Ci scfm

Pm
Pv * 136
Dry T =17, Vm - =
ry Test Meter VMsww =1765 x T T 460 scfm
24477 "Hg

/e 3.0 "H,0 Py:

Run No:
Control Module Vacuum: &0 "Hg

Wet Test Meter C¢: [ 093

Dry Gas Meter

Wet Test Meter

Meter Mete Tm
Time Reading In  Pm Reading Inlet Outlet Pm
43 ﬁZ'S 14 oF 7Y oF 7 “H,0

49 14 T3op -5 «H,0 4
1334630 7T o 74 oF 30 *H,0

End >
start 1737 ¢.399 73 °F -5\ “H,0 _ 2
cfA =v iz )0\,“"“9\\ CfA 77 oFavg __Sy % “Hanvg ia‘z ﬂoa\ CfA ‘7 é‘ OFavg j“ o “HZOavg
sS‘\;O .
, 2847 +— % ‘ :
Wet Test Meter VMsu =17.65 x __ 10,441 136y /703 = 1008
R 13 +460
S A
Dry Gas Meter VMss =17.65 x_ /0284 M 186 = /p.27%  sefm
E—— 74(  +460
. ;. ?.«[1’ Ll I}
Calibration Factor (Cyq) = Wet Test Meter VM dg = W j = }od
Dry Gas Meter VMsu )y.224

QA/QC Check / / / /
" Legibility Accuracy Specifications Reasonableness

Completeness -
3 el X

Checked by:

Version 1
5 January, 2009

11-234

C-10



AMERO

- EVIRONMETTAL

DRY GAS METER CALIBRATION

Meter Number: SL'(*L/ Wet Test Meter No : 7
Date: é“l&“ () Calibrator: -)Gif\ﬁf
Po + ﬁm
Wet Test Meter VM s =17.65 X Vm T»ll%s% X Cr = scfm
by + Pm
Dry Test Meter VMad =17.65 X Vm -ﬂﬁ% scfm
rRinNo: /£ Y40 o P. 21871 "Hg
Wet Test Meter Cy:  Lovs Control Module Vacuum: 3.9 "Hg
Wet Test Meter Dry Gas Meter
Meter Mete Tm
Time Reading In  Pnm Reading Inlet Outlet Pm
End ,500 “‘0\\% 7;7 OF m‘i"b “HZO ,SS J?)"j %‘v' OF .’b OF L/D quo

stat M350 g.voo 73 oF A7 M0 44591 1% oFTqop Y W0
I‘Wv‘*}% ck 1% F . L *H0,,, w1zt cf 11 OF Lfd “H,0.,.,

cf* =V, i0
-7 .
\ qa77+ s
Wet TestMeter VMss =17.65 x _inat®  C1t L7 136y Joa3 ¢ = 7Y sefm
=3 +460
H.0
‘ ZA¢ MY ‘
Dry Gas Meter VMsu =17.65 x__ /. 727 1.67 136 - o lS scfm
T +460 —_—
Calibration Factor (Cyq) = Wet Test Meter VM Cag= ;’7"752% -_1oiD
Dry Gas Meter VMsw VIR
QA/QC Check -
Completeness “1 Legibility - Accuracy < Specifications " Reasonableness
Checked by: T ala X

Version 1
5 January, 2009

C-11 11-234
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FAMETO

4 ENVIRONMETTAL

NC“ D.T.i.

Digital Temperature Indicator No. $4- Y

Calibration Data

Date: b I o]
Reference Thermometer No. {0 §
Reference
Thermometer DTI
Media Time CF) (F)
Ambient Air 084S K T
Ice Bath 0849 qo 4o
Boiling Water 0%85¢< 211 2lo
Oven 0407 Ay 250
Oven 0a 1S 304 303
Oven A 281\ ELY)
Oven 0433 304 2173
Meter Adjusted? YES V/ NO

Calibrator K bl K

Office: Baton Rou $¢ A

QA/QC Check
Completeness__{_/ Legibility /

Checked by: //7////

% ~
Accuracy Specifications _ .~ Reasonableness

Version 3
1 March 2008

C-13 11-234




- ENVIRONMENTAL

VOST Dry Gas Meter Calibration

Dry Gas Meter Number _|ip
Date: S~B-

Rate l/min Caq
0.30 0.988
0.50 1,014
1.00 0399
1.50 | A AN

Average /A1 A

Variation. + _jLo %

- e %

Adjustment: Yes____ No.~”

Calibrator: /\/I ‘ Luclu:\ﬂ,*
~office: ____ 6L

QA/QC Check s / / /
Completeness Legibilit Accuracy Specifications Reasonableness

Checked by: —

Version 1

C-14 b January 2009, 24




ATERR

VOST (LOW VOLUME) DRY GAS METER CALIBRATION

C-15

Meter Number: [ Wet Test Meter No :_ {»
Date: -y il ! Calibrator: M Lochor
i
st =17. WTM : =
Wet Test Meter VMsuw =17.65 x A WTM Ton + 460 XWTMC ¢ scim
Po 4 VO183T6Pm
st =17.6 AVOST : =
Dry Test Meter VM s 5 x VOST To + 460 scim
Run No: [® 2.3 I/min Py: 25.6u "Hg
Wet Test Meter Ci:  _p 9% Control Module Vacuum: §7.¢ "Hg
Wet Test Meter Dry Gas Meter
Meter Mete T
Time Reading In Pn Reading Inlet Qutlet Pn
End w48  e-tee Bo °F CCOH,O0 S 422 g °F % oF o e “H,0
Start vl 0.0 £C °F oov'H,O _Qopo B °F Bt °F _p.ico “H,O
& 824 *c ﬁo DFavg i?"":)U“HZOan AVOST OI:avg 0‘3{){) “H2Oavg
*multiply cf* by 28.317/ cf*= AWTM
Wet Test Meter VMsw =17.65 X __ 55324 PARA] 136 Iy £.¢ghCr=_ 3 (B scim
) + 460
+ 0300 v
Dry Gas Meter VMsww =17.65 x_ 3.3z -25.8% 136 |x 5°24¢ sclm
8. + 460
Wet Test Meter VM ;
Calibration Factor (Cag) = o P 1112 - 0.988
Dry Gas Meter VMsuw SPA L B
QA/QC Check e e -
Completeness ____ % Accuracy Specifications Reasonableness
Checked by //
Version 2

25 February 2008
11-234



INERD

VOST (LOW VOLUME) DRY GAS METER CALIBRATION

Meter Number: e Wet Test Meter No . __{»
Date: S i3 -i Calibrator: /7 lﬂl.é.'a"
p o
std = £, ™ : =
Wet Test Meter VMsw =17.65 x AW WTM Tu + 460 XWTMC ¢ sclm
Po + VO’]83T6Pm
sa =17, AVOST : =
Dry Test Meter VMsw =17.65 x VOST Tu + 460 scim
Run No: i ®p<  Umin Py: 258y "Hg
Wet Test Meter C;:  _0.95¥ Control Module Vacuum: £7v "Hg
Wet Test Meter Dry Gas Meter
Meter Mete T
Time Reading In Pn Reading Inlet OQutlet Pm
End 52 8094 QD oF Cwt‘H,O0 443 8y oF gy °oF  P%m “H,0
Start [MSI_ _f.o0 BV °F po0g*H,0  _pexnd Bl °F__£72°F D% “H,O
S'."{"‘} *CfA %O oFavg Ch(-a) “H20avg AVOST &:") oFan ﬁ-‘!’;b “Hanvg
“multiply cf* by 28.317/ cf*= AWTM
' : 4 Do
- 9.8 13.6 &3
Wet Test Meter VMsd =17.65 X __§.493 X _P.998 Ci=_ 3349 scim
v +460
hilm)
| + 0Li
Dry Gas Meter VMsa =17.65 x __ $34723 Zgi‘/ 46103-6 X__&29¢  scim
+
Wet Test Meter VMst 39
Calibration Factor (Cyy) = Cyo= 2 = Loy
(Coo) Dry Gas Meter VMstq % £y B

QA/QC Check - -

Completenesi%bgibility - Accuracy b Specificaticms/ Reasonableness

Checked by g PVt

Version 2
25 February 2008

C-16 11-234



AINERR

VOST (LOW VOLUME) DRY GAS METER CALIBRATION

Meter Number: ___ i Wet Test Meter No:__ (o
Date: 5-i%-it ‘ Calibrator:__ /Y. by dosr
i
std =1/, ™ : =
Wet Test Meter VMsw =17.65 x AW WTM To 4 460 X WTMC ¢ scim
Py + VO183T6Pm
VM« =17.65 AVOST : =
Dry Test Meter 1d 7685 X VOST T. + 460 sclm
RunNo: __ | & o0 I/min Py: 29.64 "Hg
Wet Test Meter C;:  _U. 99 Control Module Vacuum: "Hg
Wet Test Meter Dry Gas Meter
Meter Mete* T
Time Reading In  Pn Reading Inlet Outlet Pn
End 5% U383 Be oF 0,0 g, 997 87 op 7 op r2oe g
Start [SD¥ Q.o & °F -pa'H.0 0000 B °F &) °F i¢oo “H,0
0.y o B Fagp.ic *H20ag AVOST g~ Fog r-zeer  "Ha2Oavg
*multiply cf® by 28.317/ cf*= AWTM
’ L oo
Wet Test Meter VMsu =17.65 X _iopyg | —<5.84 +4g§>‘6 X (.76 Ci= o5 sclm
. 60 e O
. Y P
Dry Gas Meter VMsts =17.65 x __j0, 991 ZZE'“' 461(?‘6 X__ s scim
>
Wet Test Meter VMsu 0. 5%
Calibration Factor (Cyg) = = -339 = Dos.
(Cao) Dry Gas Meter VMst % R Y. iz
QA/QC Check : , -
Completeness _-W - Accuracy ~__ Specifications—  Reasonableness
Checked by //ﬁ/
- Version 2
25 February 2008
11-234
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AERR

VOST (LOW VOLUME) DRY GAS METER CALIBRATION

Meter Number: __1¢ Wet Test Meter No:__ &
Date: £-j3eir ! Calibrator:__ /Gl fun
i
Py + -V%M—é&
Wet Test Meter VMsuw =17.65 x AWTM WM T " 460 XWTMC ¢ = sclm
Py + YOST Pr.
Dry Test Meter VM« =17.65 x AVOST : =
ry Tes e d X VOST T.. + 460 scim
RunNo: | & 5% I/min Py: % gy "Hg
Wet Test Meter C;: _C-7% Control Module Vacuum: 57¢ "Hg
Wet Test Meter Dry Gas Meter
Meter Mete Tm
Time Reading Tn Pn Reading Inlet Outlet Pm
Start 823 _g.e00 Bo °F -g%ax"H,0 _O-cow BY °F 89 oF i soo “H,0
[¢.ghs” of* & DF"’"&:}-ZW: “H20avg AVOST 85 °Favg £, 50 “H20avg
“multiply cf* by 28.317/ cf*= AWTM
) v "Q\ .Z&
Wet Test Meter VMss =17.65 x 10,848 29;;" 2 6103'6 X 9% Ci= #0437 scm
¢ +
\ + i'iw
Dry Gas Meter VMsu =17.65 x _ /¢4, £%.64 46103-6 X__/0.r78  scim
8 *
Wet Test Meter VM Py
Calibration Factor (Cg,) = Cy = (ZP W) = O ge-
(Coa) Dry Gas Meter VMst % XY R
QA/QC Check ’ . —
Completeness __ -~ Legibility ~ Accuracy /Specifications - Reasonableness

Checked by

‘*MV/—;’
77

Version 2
25 February 2008
11-234
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ENVIRONMETTAL
DIGITAL TEMPERATURE INDICATOR NO. £l
CALIBRATION DATA
DATE: § -3l
Mercu:;y
Temperature DTI
Media Time °
— CE) R

Ambient Air Vi XA &
Ice Bath Y30 H Q Y {,’7
Boiling Water i1zo yATZS 212
Oven
Oven
Oven
Oven
Meter Adjusted? YES No
Reference Thermometer No. {03

Calibrator /ﬁé L_

Checked By: \r-/

VERSION 2
15 APRIL 2004
C-19 11-234




FAMETO

- ENVIRONMENTAL

VOST Dry Gas Meter Calibration

Dry Gas Meter Number 20

Date: 6/2 [/l [

Rate I/min Caq
0.30 0994
0.50 6.94|
1.00 lL.o6s
1.50 | £.599
Average d i 9 7 080 %

Variation: %ﬂ:% N
MO,JZ %
b3 o e 40

Adjustment:;Yes NO_X_
Calibrator: [ ‘

Office: ﬂ ‘}bn /Zov,e,,e,

QA/QC Check / / /
Completeness Legibility _ ’/ Accuracy Specifications __/ Reasonablenes

Checked by: 7%, LelCni X

Version 1
5 January 2009
C-20 11-234



rTERS

- VOST (LOW VOLUME) DRY GAS METER CALIBRATION

Meter Number: 20 Wet Test Metey'No : {
Date: 6/ 21/]‘[ ‘ . Calibrator: Z&@%

WTMP m
Pot 136 »
Wet Test Meter VM =17.65 x AWTM WTM T» 4 460 XWTMC ¢ = vsclm
P, + VO$3T6Pm
sta =17.65 AVOST ' = =
Dry Test Meter VMsu =17.65 x VOST T. + 460 scim
73
Run No: IQ G, 3¢ I/min Py: /q 95 "Hg
Wet Test Meter C;: ¢ 14% Control Module Vacuum:&. € "Hg
Wet Test Meter Dry Gas Meter
Meter Mete Tm
Time Reading L Reading Inlet Outlet Pn
End 0:’43 72 OF “o 2'“"" O 5”4/ 73 OF 73 OF 0 [0 “HQO
Start 13 5 (000 72 °F “9*H,0 0.000 92 F 72 F o0 *HO
a‘ ,ﬁ 3 CfA 72 nggfa L HQOavg 55 ‘(q, AVOST -7 3 Favg I@ H20avg
*multiply cf“ by 28.317/ cf* = AWTM o L{ |3
‘ ' 294347 Wi,
Wet Test Meter VMsta =17.65 x 5- i 5 13.6 X O. ‘MZCf =ﬁ% scim
| -7 7’ +460

Dry Gas Meter VMsa ~17.65 x 2. 44! 24 ?3 2 136 {é/z/z/sdm |

7 3 +460
t Meter VM 5. 4
Calibration Factor (Cqg) = \g’z: ;‘: I\'I\lﬂeet:’rVM = Cy= 5’ /) = 5‘24 4
std L{A/‘/
QA/QC Check / /
Completeness _~_ Legibility [ Accuracy Specifications Reasonableness

Checkedby___ 1. Le(wv. X

Version 2
25 Feb
c-21 153558



rMERQ

VOST (LOW VOLUME) DRY GAS METER CALIBRATION

&

Meter Number: ; J Wet Test MetepNo :
Date: 6/ 21711 Calibratorz%%

Py + WTMP m
= 13.6 -
Wet Test Meter VMsw =17.65 x AWTM WTM To + 460 XWTMC ¢ = ‘ ‘sc!m
+ VOST Pn
VMss =17.65 x AVOST 136 =
| Dry Test Meter std X VOST Tu + 460 scim
Run No: I@ X I/min Po: 24 93 "Hg
Wet Test Meter C;: O 94% Control Module Vacuum: .5~ "Hg
Wet Test Meter Dry Gas Meter
Meter Mete Tm
Time Reading In Pn Reading Inlet Outlet Pn
End (404 0.4t 72 °F —a36n,0 5 S5/ 73 °F 73 o 0.2604 4
start 1359 @000 72 _°F ~0,30*H,0 0.02¢ 13 _F 72 oF 02040

1Y o.054 o 72 Fen_y. 30 'HOxs ¢ cqy AVOST 573 Faw O 2g9 "H20mg
*multiply ¢f* by 28.317/ cf*= AWTM

' =0 3o )
Wet Test Meter VMsa =17.65 x 5. 550 267‘?3 +4e1§6 X O ¥, - 5 49¢ m
Y

Dry Gas Meter VMsa =17.65 x2-59/ 24 63 136 X 58U Y som
: 73 +460 X227

Wet Test Meter VMs« c. = 5. [/55 _ 0 7 6 /
Dry Gas Meter VM dg 54uy -
QA/QC Check

Completeness ___C Legibility / Accuracy / Specifications __/ Reasonableness /
Checked by___ /S’L&(X/ vi ¥

Calibration Factor (Cyg) =

Version 2

c-22 2 rrAge



rTERQ

VOST (LOW VOLUME) DRY GAS METER CALIBRATION

Meter Number: i o Wet Test Meter/NNo : é
Date: /;/1 ’/ [] ! Calibrator:

P, + WTMP n
b o m
=17 13.6 .
Wet Test Meter VM« =17.65 x AWTM WTM To 4 460 XWTMC ¢ _sclm
v Py + VO183T6Pm
sid =/, (@) . =
Dry Test Meter VM=« =17.65 x AVOST VOST To + 260 scim
Run No: /@) /‘ ¢vo I/min Py: 2 9: 93 "Hg
Wet Test Meter C;: .99 ¥ Control Module Vacuum: 5~ "Hg
Wet Test Meter Dry Gas Meter
Meter | Mete * T
Time Reading In P Reading  Inlet Outlet Pn
End [yud 0380 72 of ~0HOH,0 9870 74 o T4 o GHO, o
Start |34 0,600 72 °F —Gus*H,0 _C-0o0 13 oF 74 of .40 0

/1o G,39¢ *cft 72 Fag-g, qb“H2Oavg [v- 870 AVOST 7 L{ Favg .Uy “H20avg
*multiply cf* by 28.317/ ¢f* = AWTM

25 p +—0.l(o ‘
Wet Test Meter VMsa =17.65 x [0 990 7;—3 +46§-6 X 6.999 ¢ - (0.821 scim
way
Dry Gas Meter VMsa =17.65 x lo,§70 | 2592 +4616°’-6 x_[07¢Y som
| 71U

WetTestMeter WWa . _ [, Ga) Jos g

Calibration Factor (Cy,) =
(Coo) Dry Gas Meter VMst % o 24 L/
QA/QC Check
Completeness ___{ Legibility ___L Accuracy ____/ Specifications / Reasonableness __/__

Checkedby___ ‘S . LeCii £

Version 2
25 February 2008

C-23 11-234




2l 1).30

VOST (LOW VOLUME) DRY GAS METER CALIBRATION

Meter Number: 9—- O Wet Test Meter,No : Z
Date: [7/ 2)/1) Calibrator: M—,%
oM |
Wet Test Meter VMss =17.65 x AWTM WTM Tm + 460 XWTMC ¢ = ’sclm

Py + VOST Pm

Dry Test Meter VMs« =17.65 x AVOST

13.6 -
| VOST Tm+460 | - —— S¢m
Run No: //v@ /‘ 50 I/min Py: Q ‘I'. 23 "Hg
Wet Test Meter C;: £, 9 ﬁg/

Control Module Vacuum: §_ o "Hg

Wet Test Meter Dry Gas Meter
Meter Mete T
Time Reading In  Pn Reading Inlet  Outlet

m , Em

End 1513 G. 33Y 72' oF ’O'LQHZO [U_qq‘, 76 oF ‘75’ oF O_q& quo

Start [§0¢ 0.¢s0 1T oF-0L0 M0 oioee 73 FTY F =G0 0
7 6,38¢

72 Fas. o f 0"'H2Omg | 0.464 AVOST 75 Fae, G & HaOug
“multiply cf" by 28.317/ c¢f* = AWTM

R
Wet Test Meter VMsww =17.65 x [0.%3’7 26'63 136 x6.948 ci= [0.972 scim
7Z + 460

Dry Gas Meter VMsa =17.65 x (9 944 '?‘;;',314;5’-5 X [U.§&5 som

Calibration Factor (Cgg) = Wet Test Meter VMsu Coo= { . g 72

" Dry Gas Meter VM = 0499
k std /() ) g 8’_5
___/__ Accuracy /

Specifications / Reasonableness /
Checked by "\, LeCvix

QA/QC Check
Completeness ____{ Legibility

Version 2

25 Feb 008
C-24 1195%




ad1).21C9;

Digital Temperature Indicator No. Ié}/’ /M ()lﬂ/ 9.&

Calibration Data

Date: 6/2///’
Reference Thermometer No. z 2)(7,_\3 ’05

Reference
Thermometer DTI
Media Time (°F) (°F)

Ambient Air ” 3 !; .11“ _..5_?___
Ice Bath H H £ _iL‘ __3_5___.

Boiling Water | 2.00 Q—l / 9210
Oven

Oven

Oven

Oven

Meter Adjusted? YES NO X

carator (Lotleam [ S
Office: /g(o{—,, /?Wée

QA/QC Check /
Completeness ____/ Legibility / Accuracy /Specifications /  Reasonableness

Checked by: 3.l ¥

Version 3
1 March 2008

C-25 11-234




A EMIRONMETTAL

VOST Dry Gas Meter Calibration

Dry Gas Meter Number €2 &

Date: b3 1y
Rate /min Caq
0.30 /-0
0.50 D.989
1.00 L.95%
1.50 looe
Average (.o
Variation: +0.90 %
o - i %
& . Adjustment: Yes__ No—
Calibrator: %, Cophootr
- Office: ‘\\5?;

QA/QC Check . ' P
Completeness . Legibility 7 Accuracy _.~~__ Specifications Reasonableness

Checked by: oDl Mo

Version 1

C-26 5 January 2008 534




ANERR

VOST (LOW VOLUME) DRY GAS METER CALIBRATION

Meter Number: 2 Wet Test Meter No:__ (o
Date: (=31l ( Calibrator:__/7 'Aré’:zg
. e
Wet Test Meter VM« =17.65 x AWTM WTM Tm; 460 XWTMC 1 = scim
VOST Pn
Pr* 136
Test Meter VMsa =17.65 AVOST : =
Dry Test td X VOST Tw + 260 scim
RunNo: __{ & 2 3> limin Py . /o "Hg
Wet Test Meter C;: £-758 Control Module Vacuum: ____"Hg
Wet Test Meter Dry Gas Meter
Meter Mete Tm
Time Reading In  Pnm Reading Inlet  Outlet Py
End ie2S  (jps X oF -wivq,0  $7323 W o Y o @2 ‘H,O
Start il _©.0Ko X °F cpeH,0  _0.oeo W °F 20 °F _p.lw “H,O

o' I Fug -0ric'H:Omg ¢ 323  AVOST 93 Fag pamp  “HeOmg
*multiply cf* by 28.317/ cf*= AWTM

O o
+
Wet Test Meter VMstd =17.65 x_$:Z37 32;‘” 46103.6 X Q5% Ci= 5 lp2 sclm
+

0.1 + odecy

Dry Gas Meter VMsw =17.65 x _$:323 | =523 136 \x £/ sem
7%  +460 —_—
Wet Test Meter VMsu & e
Calibration Factor (Cyg) = Cy = i = oo
(Coo) Dry Gas Meter VMstw “ St —Legi
QA/QC Check , P y.
Completeness ___~ Legibility - Accuracy _~~_ Specifications __.. Reasonableness

Checked by DZBMWL jzo«?‘-_/

Version 2

c-27 25 PP ®



ERR

VOST (LOW VOLUME) DRY GAS METER CALIBRATION

Meter Number; ___ 2. Wet Test Meter No :
Date: C-3~ir! Calibrator: /7 Zy;é;g
! WTMP o
Po + 136
std =1/, T : =
Wet Test Meter VM« =17.65 x AWTM WTM To + 460 X WTMC scim
VOST Pn
RMREY:
VMsa =17. VOST : =
Dry Test Meter VM s 765 x A VOST Tu+ 460 sclm
Run No: ! @ U-x7 /min Py 3ty "Hg
Wet Test Meter C;:  _p.726 Control Module Vacuum: $-0 "Hg
Wet Test Meter Dry Gas Meter
Meter Mete T
Time Reading Tn Pm Reading Inlet  Outlet P
End i3 92w W oF "0Vv,0 s G °F U °F ©.2oP ‘H,0
Start i‘ﬂgz D,m} ‘)8 OF °9.i0“H20 0.@ ‘ft[g OF ?O OF Q»ZUQ “HZO
[7,7,&7 *cf* 98 Fag ~C U “HaO0yg AVOST ¥3 Favg .00 “HoOavg
*multiply cf* by 28.317/ cf* = AWTM
' 663 N =28
Wet Test Meter VMsa =17.65 X _$=3%3ac 35’5" +46103.6 X 0.956 Ci= s §B0  scim
R 2
Dry Gas Meter VMs =17.65 x__S.¢EV 3.1V 2 61 03-6 X _seve  sclm
93+
Wet Test Meter VMt SISE
Calibration Factor (Cy,) = Cy= - = 0.967
(Coo) Dry Gas Meter VMst % S by L2
QA/QC Check p —
Completeness __ -~ Legibility -~ Accuracy — Specifications -~ Reasonableness

Checked by_odenil P

Version 2

C-28  iEes




AAMETO

4 ENMIRONMETTAL

VOST (LOW VOLUME) DRY GAS METER CALIBRATION

i
bw&vﬂ {

Meter Number:
Date:

Wet Test Meter VMst =17.65 x AWTM

Dry Test Meter VMsus =17.65 x A

Run No: (® /.00
Wet Test Meter Cr:  p 58

/min

Wet Test Meter

Meter
Time Reading

i n
3523{)

In  Pnm

0,035¢Y

C.ov
il

*multiply cf* by 28.317/ cf® = AWTM

End
Start

9 oF 0,0

2% °F g “H0
?9 oFavg ‘-O\\a “H2Oavg

Wet Test Meter VMsts =17.65 X (P2 -‘é g 3

3&-0

Wet Test Meter No : Q
Calibrator: Y Lyhetr
WTMP

? Py +
13.6
WTM Tm + 460

XWTMC ¢ = sclm

VOST Pn
L L ———

13.6
VOST *Tm + 460

Po

VOST

scim

Pb:

Control Module Vacuum: §zv "Hg

3.

an

Dry Gas Meter

Mete
Reading

Tm
Inlet Qutlet

W, 2ug W
£.Ce> ay,
7€ AVOST

4

o 0.5%;
oF 0,&,{?

DFaVQ o rs&r

op 4l
°F v

33

(£H2O
“HQO
“H2Oavg

G 00
L G0

136 x 4% ci=

Dry Gas Meter VMstd =17.65 x __\A

Wet Test Meter VMst

i Bis  scim

bl + 460

L 05
13.6
+ 460

3¢.w
93

X_1g.63%  scim

0 Géy

Calibration Factor (Cyg) =

Dry Gas Meter VMsta

QA/QC Check

Completeness _

v

Checked by ool Mo

Legibility Accuracy

Cyg= = Qf 7ﬁ
% 10 oY

—___ Specifications -~ Reasonableness

C-29

Version 2

25 Fe‘giqﬁ?gaoe



NERR

VOST (LOW VOLUME) DRY GAS METER CALIBRATION

Meter Number: 2t Wet Test Meter No ;&
Date: b -5-1 ‘ Calibrator: gﬁ Lot eer
? WTMP &
Py + 36 36
Wet Test Meter VM« =17.65 x AWTM WTM To + 460 XWTMC ¢ = scim
P, + VO183T6Pm
Dry Test Meter VMsww =17.65 x AVOST VOST Tm.+ 950 = sclm
Run No: e L.s0 I/min Py: 3. 1o "Hg
Wet Test Meter Cr: 9,996 Control Module Vacuum: ___"Hg
Wet Test Meter Dry Gas Meter
Meter Mete T
Time Reading Tn Pm Reading Inlet Qutlet Pn
End }wn' 0~ Zyé ?b OF “&’&’“HZO ?w QF ?E’ OF 995’ “HQO
Start hoe  g.ous ¢ °F pav'H,0 0.0 4y _°F__4(_°F ogC  *H,0
0.0 ' € Fug 20H0ug AVOST 43 Fog @ BL  “HOuiq
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Version 2
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AMETO

ENVIRONMETTAL

DIGITAL TEMPERATURE INDICATOR NO. __ 2!

CALIBRATION DATA
DATE: -3
Mercufy
Temperature DTI
Media Time °F
T (CF) 2
Ambient Air 1100 ALl pA
Ilce Bath 1o 29 ‘!
Boiling Water >0 ‘ YANS 4
Oven
Oven
Oven
Oven
Meter Adjusted? YES No
Reference Thermometer No. 10 ( ’
Calibrator /é( Z——-—
Checked By: A, ol Moo
VERSION 2
15 APRIL 2004

C-31

11-234




FAMETO

A ENVIRONMENTAL

BAROMETER CALIBRATION

Baton Rouge Office Only

- 7
Barometer No. 20°J

Date: Ll‘ L’[‘ h

Time: M|
Barometric Pressure@ Baton Rouge Airport@ 70 ft.= 73 .‘3\
- 0.070
Absolute Pressure @ Baton Rouge Airport = 4NN
+ 0.044
Absolute Pressure @METCO Baton Rouge@ 26 ft = 23285
Barometer Reading = 24 §0
Variation = O L0

Barometer Adjusted? Yes )XJ No

Calibrator /;/L/%'/

QA/QC Check / ' Ve / / /
Completeness 7 egiWuracy Specifications Reasonableness
Checked by: / /

Version 2
25 February 2008
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RATA CLASS
Dual-Analyzed Calibration Standard

Air Liquide America
! Specialty Gases LLC

11426 FAIRMONT PKWY, LA PORTE, TX 77571 Phone: 800-248-1427 Fax: 281-474-8419

CERTIFICATE OF ACCURACY: EPA Protocol Gas

Assay Laboratory Customer
P.0O. No.: 605269 METCO TESTAMERICA

AIR LIQUIDE AMERICA SPECIALTY GASES LLC Document # : 41049751-002

11426 FAIRMONT PKWY

LA PORTE, TX 77571 6655 COMPLEX DR
BATON ROUGE LA 70809
us

ANALYTICAL INFORMATION

This certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards;
Procedure G-1; September, 1997.

Cylinder Number: ALMO066457 Certification Date: 25Mar2011 Exp. Date: 25Mar2014
Cylinder Pressure* * *; 2015 PSIG Batch No: LAP0O037181
COMPONENT CERTIFIED CONCENTRATION (Moles) ACCURACY ** TRACEABILITY
CARBON MONOXIDE 41.5 PPM +/- 1% Direct NIST and VSL
NITROGEN BALANCE

*** Do not use when cylinder pressure is below 150 psig.
** Analytical accuracy is based on the requirements of EPA Protocol Procedure G1, September 1997,

REFERENCE STANDARD

TYPE/SRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT

NTRM 1678 5 01Nov2013 ALM039555 51.13 PPM CARBON MONOXIDE
INSTRUMENTATION

INSTRUMENT/MODEL/SERIAL# DATE LAST CALIBRATED ANALYTICAL PRINCIPLE
FTIR//MG-09-149 03Mar2011 FTIR

ANALYZER READINGS

(Z=7Zero Gas R=Reference Gas T=Test Gas r=Correlation Coefficient)
First Triad Analysis Second Triad Analysis Calibration Curve

CARBON MONOXIDE

Date: 18Mar2011 Response Unit: PPM Date: 25Mar2011 Response Unit: PPM Concentration =A +Bx +Cx2 +Dx3 +Ex4
Z21=-0.03030 R1=51.31033 T1=41.61256 Z1=-0.00320 R1=51.26445 T1=41.57933 r=9.99997E-1

R2=51.35665 22 =0.00565 T2=41.68199 R2=51,35039 Z2=0.03440 T2=41.61815 Constants: A =0.00000E +0
23=0.03821 T3=41.68261 R3=51.43152 23=0.05418 T3=41.63523 R3=51.37021 B=9.78399E-1 C=7.23000E-4
Avg. Concentration: 41.47 PPM Avg. Concentration: 41.44 PPM D =1.00000E-6 E=0.00000E+0

= C-33 11-234

APPROVED BY:

Ramien JR
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RATA CLASS
Dual-Analyzed Calibration Standard

6141 EASTON ROAD, BLDG 1, PLUMSTEADVILLE, PA 18948-0310 Phone: 800-331-4953 Fax: 215-766-7226

CERTIFICATE OF ACCURACY: EPA Protocol Gas

Assay Laboratory : Customer

P.O. No.: 2336384 TESTAMERICA AIR EMISSIONS
AIR LIQUIDE AMERICA SPECIALTY GASES LLC Project No.: 01-18078-004
6141 EASTON ROAD, BLDG 1 DBA METCO ENVIRONMENTAL
PLUMSTEADVILLE, PA 18949-0310 1936 OLNEY AVENUE

CHERRY HILL NJ 08003
ANALYTICAL INFORMATION

This certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards;
Procedure G-1; September, 1997.

Cylinder Number: BLMO0O0O1864 Certification Date: 25Nov2009 Exp. Date: 24Nov2012
Cylinder Pressure***: 1100 PSIG Prev Certification Date: 06Sep2006
ANALYTICAL
COMPONENT CERTIFIED CONCENTRATION (Moles) ACCURACY**  TRACEABILITY
CARBON MONOXIDE 87.5 PPM +/- 1% Direct NIST and VSL
NITROGEN . BALANCE

*** Do not use when cylinder pressure is below 150 psig.
** Analytical accuracy is based on the requirements of EPA Protocol Procedure G1, September 19897.

REFERENCE STANDARD

TYPE/SRM _NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT

NTRM 1679 020¢t2010 KAL003172 101.0 PPM CARBON MONOXIDE
INSTRUMENTATION

INSTRUMENT/MODEL/SERIAL# DATE LAST CALIBRATED ANALYTICAL PRINCIPLE
SIEMENS/ULTRAMAT 6E/R8-236 18Nov2009 CO/CO2 ANALYZER

ANALYZER READINGS

(Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation Coefficient)
First Triad Analysis Second Triad Analysis Calibration Curve

CARBON MONOXIDE

Date: 06Sep2006 Date: 25Nov2009 Response Unit: VOLTS Concentration= A+ Bx+Cx2+Dx3 + Ex4
21=0.00000 R1=0.00000 T1=0.00000 Z1=-0.01440 R1=2.48900 T1=2.14020 r=0.999998738 1679
R2=0.00000 Z22=0.00000 T2=0.00000 R2=2.48930 22=-0.01460 T2=2.14010 Constants: A=0.665506581
Z3=0.00000 T3=0.00000 R3=0.00000 23=.0.01380 T3=2.13960 R3=2.48960 B=42.45131659 C=-0.8702409
Avg. Concentration: 86.90 PPM Avg. Concentration: 87.50 PPM D= E=

Special Notes: RECERTIFICATION CYL# BLMO0O1864

« C-34 11-234
s trrtp

DAVID ASHNOFF £~

APPROVED BY:
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| AR LIOUIDE

|
; Air Liquide America
' Specialty Gases LLC

RATA CLASS
Dual-Analyzed Calibration Standard

11426 FAIRMONT PKWY, LA PORTE, TX 77571 Phone: 800-248-1427 Fax: 281-474-8419

CERTIFICATE OF ACCURACY: EPA Protocol Gas

Assay Laboratory Customer

: P.0. No.: 569781 METCO TESTAMERICA
AIR LIQUIDE AMERICA SPECIALTY GASES LLC Document # : 38847290-001
11426 FAIRMONT PKWY

LA PORTE, TX 77571 6655 COMPLEX DR

BATON ROUGE LA 70809
us

ANALYTICAL INFORMATION

This certification was performed accordin
Procedure G-1; September, 1997.

Cylinder Number: BLMO002221 Certification Date: 17Sep2010
Cylinder Pressure** *: 1160 PSIG

g to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards;

Exp. Date: 16Sep2013
Batch No: LAP0024695

CONMPONENT CERTIFIED CONCENTRATION (Moles) ACCURACY** TRACEABILITY
PROPANE 14.2 PPM +/- 1% Direct NIST and VSL
NITROGEN BALANCE

*** Do not use when cylinder pressure is below 150 psig.
** Analytical accuracy is based on the requirements of EPA Protocol Procedure G1, September 1997.

REFERENCE STANDARD

TYPE/SRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT

NTRM 1668 020ct2012 ALMO13540 98.80 PPM PROPANE

INSTRUMENTATION

INSTRUMENT/MODEL/SERIAL# DATE LAST CALIBRATED ANALYTICAL PRINCIPLE

HP-Y/HP 6880/U800000974

ANALYZER READINGS

175ep2010 AE CHROMATOGRAPHY

(Z="7Zero Gas R=Reference Gas T =Test Gas r=Correlation Coefficient)

First Triad Analysis Second Triad Analysis Calibration Curve

PROPANE

Date: 17S5ep2010 Response Unit: PPM

Z1=0.00000 R1=355625.00 T1=5127.000
R2=35496.00 22 =0.00000 T2=5114.000
Z3=0.00000 T3=5114.000 R3=235496.00 B=0.002682193 C=
Avg. Concentration: 14.20 PPM D= E=

r=0,999998687

Concentration = A + Bx + Cx2 +Dx3 +Ex4

Constants: A =-0.03434405

Special Notes:

APPROVED BY:

RECERT OF BLM002221 TO BE RETURNED ON BR IK\F;E_HgSANCH. CUSTOMER WILL PICK UP IN BR. 1 1_234

8V~
ROGER §GUYE 6

Page 1. of 1




RATA CLASS
Dual-Analyzed Calibration Standard

i AbR LIGUIDE | Ar Liquide America
! Specialty Gases LLC

1290 COMBERMERE STREET, TROY, Mi 48083 Phone: 248-589-2950 Fax: 248-589-2134

CERTIFICATE OF ACCURACY: EPA Protocol Gas

Assay Laboratory Customer
P.0. No.: 2351445 TESTAMERICA AIR EMISSIONS DALLAS
AIR LIQUIDE AMERICA SPECIALTY GASES LLC Project No.: 05-86119-008 PO# 2351445
1290 COMBERMERE STREET 3226 COMMANDER DR.
TROY, Mi 48083 " CARROLLTON TX 75006

ANALYTICAL INFORMATION

This certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards;
Procedure G-1; September, 1997.

Cylinder Number: BLMOO1976 Certification Date: 22Mar2010 Exp. Date: 21Mar2013
Cylinder Pressure* **: 2000 PSIG
ANALYTICAL .
COMPONENT CERTIFIED CONCENTRATION (Moles) ACCURACY**  TRACEABILITY
PROPANE 27.2 PPM +/- 1% - Direct NIST and VSL
NITROGEN BALANCE

*** Do not use when cylinder pressure is below 150 psig.

* Analytical accuracy is based on the requirements of EPA Protocol Procedure G1, September 1997.

REFERENCE STANDARD
TYPE/SRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION - COMPONENT
NTRM 1667 020c¢t2012 ALMO19225 49.80 PPM PROPANE

INSTRUMENTATION
INSTRUMENT/MODEL/SERIAL# DATE LAST CALIBRATED ANALYTICAL PRINCIPLE

VARIAN/3400/7506 22Mar2010 . TCD/FID

ANALYZER READINGS

(Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation Coefficient)

First Triad Analysis Second Triad Analysis . Calibration Curve
PROPANE
Date: 22Mar2010 Response Unit:AREA Concentration= A+ Bx + Cx2 + Dx3 + Ex4
21=0.00000 R1=1309593. T1=712451.0 . r=0.999997
R2=1310856. Z2=0.00000 T2=716328.0 Constants: A=~(;.01098694
23=0.00000 T3=712872.0 R3=1311660. B =3,79895E-05 C=0
Avg. Concentration: 27.20 PPM D=0 E=0

M ~C-36 » 11-234
APPROVED BY: 7 ,

£-ROBERT LEsNIAKY
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RATA CLASS

} AIR LIQUIDE | Ar Liquide America
; Dual-Analyzed Calibration Standard

Specialty Gases LLC

6141 EASTON ROAD, BLDG 1, PLUMSTEADVILLE, PA 18949-0310 Phone: 800-331-4953 Fax: 215-766-7226

CERTIFICATE OF ACCURACY: EPA Protocol Gas

Assay Laboratory Customer

P.0. No.: 2303100 TESTAMERICA AIR EMISSIONS
AIR LIQUIDE AMERICA SPECIALTY GASES LLC Project No.: 01-00085-001
6141 EASTON ROAD, BLDG 1 DBA METCO ENVIRONMENTAL
PLUMSTEADVILLE, PA 18849-0310 1936 OLNEY AVENUE

CHERRY HILL NJ 08003
ANALYTICAL INFORMATION

This certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards;
Procedure G-1; September, 1997.

Cylinder Number: BAL5228 Certification Date: 04May2009 Exp. Date: 03May2012
Cylinder Pressure* **: 2200 PSIG
ANALYTICAL
COMPONENT CERTIFIED CONCENTRATION (Moles) ACCURACY**  TRACEABILITY
PROPANE 42.8 PPM +/- 1% Direct NIST and NMi
NITROGEN BALANCE

*** Do not use when cylinder pressure is below 150 psig.
** Analytical accuracy is based on the requirements of EPA Protocol Procedure G1, September 1997.

REFERENCE STANDARD

TYPE/SRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT

NTRM 1667 020ct2012 ALMO022121 49.80 PPM PROPANE

INSTRUMENTATION

INSTRUMENT/MODEL/SERIAL# DATE LAST CALIBRATED ANALYTICAL PRINCIPLE
VARIAN/3300/7945 01May2009 GC/FID

ANALYZER READINGS

(Z=Z2ero Gas R=Reference Gas T=Test Gas r=_Correlation Coefficient)

First Triad Analysis Second Triad Analysis Calibration Curve
PROPANE
Date: 04May2009 Response Unit:AREA Concentration=A+Bx+Cx2+Dx3 +Ex4
21=0.00000 R1=249362.0 T1=213506.0 r=.9999941 1668
R2=249212.0 Z2=0.00000 T2=213851.0 Constants: A=0.030456626
Z3=0.00000 T3=213324.0 R3=248619.0 B=0.000200794 C=
Avg. Concentration: 42.80 PPM D= E=
Special Notes: 40 4 PPM PROPANE FOLIO#923
‘ C-37 11-234

APPROVED BY: L«’”
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EAIR LIQUIDE‘. Air Liquide America RATA CLASS

Dual-Analyzed Calibration Standard

Specialty Gases LLC

11426 FAIRMONT PKWY, LA PORTE, TX 77571 Phone: 800-248-1427 Fax: 281-474-8419

CERTIFICATE OF ACCURACY: Interference Free Multi-Component EPA Protocol Gas

Assay Laboratory - PGVP Vendor ID: A32011 Customer
P.O. No.: 618048 METCO TESTAMERICA
AIR LIQUIDE AMERICA SPECIALTY GASES LLC Document # : 41894345-001
11426 FAIRMONT PKWY
LA PORTE, TX 77571 6655 COMPLEX DR
. BATON ROUGE LA 70809
£ . [ S
o
2

ANALYTICAL INFORMATION

This certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards;
Procedure G-1; September, 1997,

Cylinder Number: CC133782 Certification Date: 01Jun2011 Exp. Date: 01Jun2014
Cylinder Pressure* * *; 2000 PSIG Batch No: LAP0O042371
COMPONENT CERTIFIED CONCENTRATION (Moles) ACCURACY** TRACEABILITY
CARBON DIOXIDE 11.0 % +/- 1% Direct NIST and VSL
OXYGEN 11.1 % : +/- 1%

NITROGEN BALANCE

*** Do not use when cylinder pressure is below 150 psig.
** Analytical accuracy is based on the requirements of EPA Protocol Procedure G1, September 1997.

REFERENCE STANDARD

TYPE/SRM NO. EXPIRATION DATE  CYLINDER NUMBER CONCENTRATION COMPONENT

NTRM 1675 15Dec2011 K003359 13.94 % CARBON DIOXIDE

NTRM 26569 020ct2012 1D003416 20.85 % OXYGEN

INSTRUMENTATION :

INSTRUMENT/MODEL/SERIAL# DATE LAST CALIBRATED ANALYTICAL PRINCIPLE
FTIR//MG-09-149 26May2011 : FTIR

SERVOMEX/MODEL 244A/701/716 25May2011 PARAMAGNETIC

ANALYZER READINGS

(Z=Zero Gas R=Reference Gas T=Test Gas r=_Correlation Coefficient)

First Triad Analysis Second Triad Analysis Calibration Curve

CARBON DIOXIDE

Date: 01Jun2011 Response Unit: % Concentration = A + Bx +Cx2 +Dx3 +Ex4
21=0.00220 R1=13.83328 T1=10.96223 r=9.99997¢-1

R2=13.86120 22=0.00579 T2=10.97826 Constants: A =0.00000E +0
23=0.00601 T3=10.98102 R3=13.88306 B=6.35200E-1 C=5.17300E-3
Avg. Concentration: 11.04 % D=0.00000E+0 E=0.00000E +0
OXYGEN

Date: 02Jun2011 Response Unit: VOLTS Concentration =A +Bx +Cx2 +Dx3 +Ex4
Z1=0.00000 R1=0.83500 T1=0.44400 r=0.9999983

R2=0.83500 Z2=0.00000 T2=0.44350 Constants: A =-0.00252506
Z3=0.00000 T3=0.44350 R3=0.83500 B=24.97122659 C=

Avg. Concentration: 11.08 % D= E=

Special Notes:

STE
APPROVED BY:
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RATA CLASS
Dual-Analyzed Calibration Standard

AlR LIQUIDE! Ar Liquide America
-1 Specialty Gases LLC

11426 FAIRMONT PKWY, LA PORTE, TX 77571 Phone: 800-248-1427 Fax: 281-474-8419

CERTIFICATE OF ACCURACY: Interference Free Multi-Component EPA Protocol Gas

Assay Laboratory Customer
P.0. No.: 5681815 METCO TESTAMERICA
AIR LIQUIDE AMERICA SPECIALTY GASES LLC Document # : 39267766-004
11426 FAIRMONT PKWY
LA PORTE, TX 77571 6655 COMPLEX DR

BATON ROUGE LA 70809
us

ANALYTICAL INFORMATION

This certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards;
Procedure G-1; September, 1997.

Cylinder Nu.mber CC149987 Certification Date: 200c¢t2010 Exp. Date: 200c¢t2013
Cylinder Pressure* * *; 1900 PSIG Batch No: LAP0026999
COMPONENT CERTIFIED CONCENTRATION (Moles) ACCURACY** TRACEABILITY
CARBON DIOXIDE 20.1 % +/- 1% Direct NIST and VSL
OXYGEN 20.1 % +/-1%

NITROGEN BALANCE

*** Do not use when cylinder pressure is below 150 psig.
** Analytical accuracy is based on the requirements of EPA Protoco!l Procedure G1, Sgpj(ember 1997.

REFERENCE STANDARD

TYPE/SRM NG. EXPIRATION DATE  CYLINDER NUMBER CONCENTRATION COMPONENT

NTRM 1800 01Mar2013 K017950 : 17.87 % CARBON DIOXIDE

NTRM 2350 01May2013 K026427 2350 % OXYGEN

INSTRUMENTATION £

INSTRUMENT/MODEL/SERIAL# DATE LAST CALIBRATED ANALYTICAL PRINCIPLE
FTIR//000929060 24Sep2010 FTIR

SERVOMEX/MODEL 244A/701/716 180¢t2010 PARAMAGNETIC

ANALYZER READINGS

(Z=Zero Gas R= Reference Gas T=Test Gas r= Correlation Coefficient)
First Triad Analysis Second Triad Analysis Calibration Curve

CARBON DIOXIDE

Date: 200ct2010 Response Unit: % Concentration = A +Bx + Cx2 +Dx3 +Ex4
Z1=0.00102 R1=17.80803 T1=20.17226 r=9.99984E-1

R2=17.91292 Z2=0.00261 T2=20.17688 ’ Constants: A =0.00000E +0
Z3=0.00355 T3=20.19168 R3=17.93451 B=9.10425E-1 C=1.19550E-2
Avg. Concentration: 20.13 % D =0.00000E +0 E=0.00000E+0
OXYGEN

Date: 210c¢t2010 Response Unit: VOLTS Concentration = A + Bx + Cx2 + Dx3 +Ex4
Z1=0.00000 R1=0.94200 T1=0.80530 ) r=0.9999953

R2=0.94250 Z2=0.00000 T2=0.80580 Constants: A =-0.013538996
Z3=0.00000 T3 =0.80600 R3=0.94300 B=24,95402813 C=

Avg. Concentration: 20.07 % D= E=

/
C-39 11-234
APPROVED M /

k/KVID KELLY ~
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52

Impinger Box No. .
,, Water Weight Gain A1
Impinger 1 Final Weight 36 5. 3\ Impinger 1 "5 "
Initial Weight P dhd
Increase Impinger 2 /.
Impinger 2 Final Weight 2 2 2. q . Impinger 3 L )
Initial Weight F¢1.9
Increase Impinger 4 ] 3. @
impinger 3 Final Weight 66 3«“‘ g S0, = . impinger 5
Initial Weight _LSA> v, =
Increase ‘ ‘ Impinger 6
Impinger 4 Final Weight joi3.2 Impinger 7
Initial Weight 995.8 |
Increase . Total 1671 .y
Impinger 5 . Final Weight = 2989 weo, - 35
Initial Weight Vo= 1330S v %0, = _4 o
Increase V= [62V  wco = __fr.0 7
~ Pos 2592 g o b
Impinger 6 Final Weight AvgaP= _0. 027 / A = _plov v
Initial Weight L D, = _—
Increase Avg /AP = 0.1t o= 1§
c,= __ 0%k v
Impinger 7 Final Weight P, = __5-_\_1:_'&_;____‘ H,0 ] ﬂ f& \/ 'Hg
Initial Weight T,= __€£4 JoF _Siq
Increase T,= _ 3Ll ~F 17 @i — °n
1
Moisture Content: oM =15 . 69077 MW, = _& 934 % Mw=_277°
P, T
56 £ / osoy 30ES g
Vm,, = 17.65 Vm ...T_._...__. = 17.65 x 73395 2944 186 |_ “ouel o
» + 460 04 T 460
Vw, = 00472 x W=00d72 x __ 61T - - YL g
1
% Moisture = ____ Vw., x 100 = 78 7 xw0-__ 973 o
Vmy, + Vi, 13040+ 7 V’L e -
. Y a6p(
V, = 51238 x %% 7 119§ x 6l - 7lfpm ace _9711°%
/

2985 x 2709

% = 1,039 x
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Impinger Box No. “‘{C\q”

: ; Water Weight Gain .
Impinger 1 Final Weight 631 v Impinger 1 Wmi 7l
Initial Weight 1503
Increase ‘ ‘ impinger 2 €.0
impinger 2 Final Weight 77 1.0 , Impinger 3 .V
Initial Weight RIS ) .
Increase Impinger 4 29
o Vv, =
Impinger 3 Final Weight 'égé 3 (’6(‘ i gs0, = - Impinger 5
nitial Weight 659.\ V, =
Increase . - Impinger 6
mpinger 4 Final Weight 1915, & Impinger 7 -
Initial Weight 196t e s Jlolie
Increase - | Total et Ly,
, , %S / - < /
Impinger5 . Final Weight P, = Z4. %CO, = 21
Initial Weight V,= BHY S/ %0, = %f% 7
Increase V' = I"Z‘:t}"&' W‘}o‘ s %CO = v .
‘ Po= _ 2390 7 | N, = t%:/
Impinger 6 Final Weight i AgAP = _ 0 g5l A, = 67 09
Initial Weight - D, =
Increase AvgJAP = 0. 74 / T, = / 90 /
Cp = C’\ & Q i /:, o /
impinger 7 *. Final Weight Po= =00 THO 21017 g
Iniial Weight T,= _ 6% o 524~ R
Increase T,= _ilAV oF 1150 °R
L%'“.f) k EW bl . _ / /
Moisture Content: . %M = ___L _E’M MW, = & 6.7S 1:? MW = 77 'gﬁ
P e e
, : Y F3 bVO4
Vm,, = 17.65 Vm ___._.E”_?_ = 1765 x 13814 | 2445 "186 | T, 90w
T, + 460 260 |~ *
€4
lHas 3 ,@ T < 159 /

Vw,,, = 0.0472 x Vw=0.0472 x W %r%"' s 7
Ml" ) Ll ?/%/Iij
% Moisture = Vw,, X 100 = ST 10 . i@ o

Vmy + Vw,, IS+ SRS e g~
V, = 51238 x ¢-99Y qjﬂfo 7 x o174 _ /0316 fom ‘AcFM:.._._(_E;;__?;M L
mhH o nd scrme_I 7 SHE
e igm X - 7 —* - wea 2524 -
VERSION 1

AR NSTADED annn D'8 : 1 1'234
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Impinger Box No. ‘;/ ?“ 2 .
Water Weight Gain : g
{mpinger 1 Final Weight 8 éo . ﬁ? impinger 1 ‘ ] 0”
Initial Weight 7419
Increase - Impinger 2 j2.- %
Impinger 2 Final Weight Z 514 o Impinger 3 7.4
Initial Weight 220 N : /
Increase Impinger 4 1%.1
V., =
AL .,
Impinger 3 Final Weight b7- gS8o, = impinger 5
Iniial Weight Zé;é V, =
Increase ’ o Impinger 6
Impinger 4 Final Weight 10207] Impinger 7
Initial Weight ‘ZOOL_G
Increase . Total /S3E . v,
Impinger § - Final Weight P, = Zﬁ?_ﬁé__ wco, = 31 <
Iniial Weight V= 72203 %o, = _%£3 7
Increase Vo= 1330 V. wco = _ DD
) Puz 0\3U3 \/ %,N2 - q}\j : /
Impinger 6 Final Weight Avg AP = E/ A, = 100
Iniial Weight /f}}ﬂh D, = _ —
Increase AvgJaP = _2.[S6 T, = 15V \/
e oy
impinger7 - Final Weight P, = ;1.&3,7'&0 29.43- g
Initial Weight T,= _65 7 °F 525 < R
Increase T,= 1310 ~F [7 zD/ °R
_ e S
Moisture Content: - %M = 0\\ ¢ M= _0 9016 MW, = Z—%JSL M 171%
. P 7 / .
Py+ —c A 723 S
Vm,, = 17.65 Vm T 14%3 = 17.65 x723i‘% 7293 g.»:{) 13.6 2.5 7 seim
m+ 4s. + 460
, S
Vi, = 00472 x W=00ar2 x __ (S80 7 . 7 zt stt /
% Moisture = W, x 100 = 7»22’1‘/_ X 100 = q oLt
Vmy, + Vwg, 12635 + 1L ) N
e HPIM
v, -51238xm_/ 1770 7~ @Sk - 3% acrm: _S 6674 //
1\"63 X 1’77/0} Gou 3 wies
serm: /3 é'ﬁ
"ol =__ 1,08 x X I — B
X X X x{ ¥ %EA: __Z % O
R SION ! oo D-13 11234
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Impinger Box No. -3

Water Weight Gain

Impinger 1 Final Weight 7544 Impinger 1 0.5
Initial Weight _753.9 ' |
Increase : R -+ . impinger2 /.3
Impinger 2 Final Weight 776.0 Impinger 3 2.7
Initial Weight 748.8 ' ’ :
Increase Impinger 4 9%. JL
. , Yo = y A}
Impinger 3 Final Weight 6998 980, = - * . lmpmger5 279.4
Initial Weight 641.1 Vv, = XD
Increase ' rpinger6 20.94
Impinger 4 Final Weight =~ __797.8 | Impinger 7
Iniial Weight 741. 6 -
Increase o : ~ ~ Total _352.77 =y
Impinger 5 . Final Weight Po= _.30./0 ©  %CO, = __ 3.4
Iniial Weight V= _/56.0697 %0, = 7.4
Increase V= _352.77  %co0 - _ B0 7
o o . Po= 292/ N, = _ 894 /
tpingere- " Final Weight 0.4 Avgap - Gbek o A - _§700 N4
X6 " Initial Weight _é30.8 - 6.02L S b, = _0.488 /
~ lIncrease AgJRP = _0./45 T, = 240 /
Cp = 0.808 ‘-v// '
Impiger? " Final Weight 359.8 CR= __T0:40 7'HO 3006 / *Hg
Xad Initial Weight 3314 T.= _ 84 o 399~ R
* Increase T,= _/339 ~F 1284~ R

Moisture Content: . oM = _7.82 / M, =_0.9/8 /MW,, =_J29.98 ww=_27.75

P, R e
136 30.0 +.L4iL 52.896  sft®
Vm,, = 17.65 Vm | — 92 | = 17.65 x /5. au " 186 |_ 7 4.437  scm
, Tm +‘ 460 94 7+ 460
VW, = 0.0472 x Vw=00472 x . 352.7 T 16647 7
% Moisture = Vw,  x10=___ 4. é‘/7 x100=__ 7 1 / %
Vmy, + Vi, /52.8%7+ /6. 447/ | o
V, = 51238 x 0.908 7 - /774 X A./‘IJ; =_§f0 tpm ACEM: JS3/88
2075 X 30.0¢ o . _
| e 23y SCPM: /9229
=100 x /7247 x /53.9% = 5] % w54~
D X 0.90/8 x 30.04 %290 X 0.49F ) i " %EA: __ 5. 9
VERSION 1
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Impinger Box No. _ K -/

Water Weight Gain

Impinger 1 Final Weight 783.5 Impinger 1 0.6
Initial Weight 786.1
Increase : \ Impinger 2 03
Impinger 2 Final Weight 75 1.:‘ o lmpinger 3 2.4
Initial Weight 759.1 ' .
Increase Impinger 4 S5.5
V, =
Impinger 3 Final Weight , 62.7 980, = -_ Impinger 5 2373
Initial Weight _6Lo. v, = '
Increase : o Impinger 6 /4.3
Impinger 4 Final Weight [033.§ . Impinger 7
Initial Weight ?78.3 /
Increase Total JI13.4 -
Impinger5 . Final Weight /0322.8 P= _3047 %c0, = __ 3.2 /
b ¥  Initial Weight 785.5 Vo= _£98.977/ w0, = __ L8 Vi
: Increase - Vo= _3/3.4 ./ %0 =
, Po= L3/ N, = _ .0 S
impinger-6 Final Weight 3551 AgAP= _0.02LL A = _3M0 /
X425 Inital Weight 33¢.9 Ty - 0498/
Increase AvgJAP = _ 0. /41 /// y T, = _240 /
’ . Cp = __Q_!Ql_./ /
Impinger 7 ~ Final Weight - -~ P= _20.40 /*HO J0.43 g
Initial Weight T,= _ 71/ 5377 oq
Increase T,= _ /398 S /805 R
o J/ ol 0%
Moisture Content: wM = __7.1 My=_0-9088 MW, = L0351 Mw=_ 275§
L 7 53 ” 41,548
4+ L83 . sft?
Vm,, = 17.65 Vm _T__JE'_E 17.65 x /49,977 3007 136 |_ 7 0.4/5 som
L Tm + 460 77 7+ 460
VW, = 0.0472 x Vw=00472 x __3/3.9 ca AT g
% Moisture = VW, x 1 M x 100 = 9.0 7 %
‘ Vm, + VW, /*/7543/—#4?9 19772
— Im ?ka 230wy
V, = 51238 x _0.808 7 ;;05 x _0.742 = ﬂf ACFM: _ S 46" !
[ Z7.55 X 38.03
‘5/ 7 SCEM:  4HEH
%= 109x /905 J47.54 - fr& % S s
ey x 0. 908 SR /J X240 X 0. m') 1033 3, - %Ea_I7
e
VERSION 1

AR AATADED 2NN D—-22 ’ 1 1'234
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Impinger Box No. /~/G 2-

Impinger 1 Final Weight ] :4'7 Impinger 1 / 3
Initial Weight 753
Increase /=2 lmpinger?_ e ?
Impinger 2 Final Weight 1705 " Impinger 3 s
Initial Weight 769 ¢ .
: Increase = ? Impinger 4 Y./
, , V, =
Impinger 3 Final Weight & v5 S 980, = - Impinger 5
Inifial Weight 49 0 V, = ‘o
Increase . Ys o Irmpinger.s- ?5‘;@/
Impinger 4 Final Weight 75 s/ lnm (75
Initial Weight 9i5 7o 7~
| noreaze ¥0.J | Toil 3274 "y,
Impinger 5 Final Weight R B oSV w0, = 32 S
~ Initial Weight - Vo= _J46.52¢7 %0, = _ 76 7 .
Increase Vo= _ 3274 %o = 490
: ' - Po= 1042/ . aN, = — 875 °
tmpinger6— Final Weight ?@ 9'5 AgAP = o021/ A = g0
i o Intial Weight (3.4 D= 0e3% <
' Increase 25%./ AQJAP = _¢./YR / = 2%
v C,= 505~ | /
Impinger7= - Final Weight 355.3 P= o6 /Mo 30077
XAD Initial Weight 2338 & To= €33 o s _ S4d3 op
| " Increase {95 T,= _/32% % 1785 R
7 ,
s gllie s .
Moisture Content: . wM = __Z %M M= _0. .90 33% MW, = 28792 Mw= _£7.75
/
: P, o ol il
P+ o2 S sdeta| 938G
Vm, = 17.65 Vm = 46'0 = 17.85 x /4524 | 3008 136 | ba’,{d som 7l
m g;z + 460
VW, = 00472 x VWW=00472 x __ 327 ¥ = 15ycd U1 e e
i
% Moisture = Vw__ x100=__ IS, ‘1£§33/x 100 = 7,2 69 %
Vmy, + V},, /8. 45323+ Y Y. 28F 03 ?lle/itﬁ/ :
V, = 51238 x _{. %% 1785 x 2l{Z - B4l “fom ACFM; 52¢/8 “/g
ol #Halie
%l = 1089 x )44 28T x  )78% = ol 4 /

y X ¢ X p < X X 2 )2 oo % gxgjs.i
ooy Xy *e ?zﬁgﬂ 2y Magsg P Halr,

VERSION 1 D-26
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ORSAT ANALYSIS DATA FORM

4 | _ o
Job Number: 17231 Sample Location: (145 Ttx 3 (jne K

Job Name: mave il Analytical Method: _ 315 -

Location: 6ovyndie  (fy  Sample Type: Singlé ggint or Multi point. Grab or Intégrated
Date: 1-11-T1 Leak Check: Time: —_ 77~ (min. 4 minutes) Rate: = 4.0
Audit Cylinder # c¢ (119§ Operator:  )anf3 , , _ ‘

Audit Gas Values Analysis‘ 1 Analysis 2 Analysis 3 Average - % Vol.
CO,-% Vol_29.] 20.0 - 0.9 TV 20V
0;-%Vol. _{0.\ N NP AN w1

Audit Cylinder # ¢ ¢ 13379 L -

Audit Gas Values Analysis 1 Analysis 2 Analysis 3 Average - % Vol.
C0;-% Vol._[I. AR o v 1), 0
0-%vol. /01 /. T )). T s /.2
Run Number i )

Run Time {404~} % \0 , Analysis 1 Analysis 2 Analysis 3 Average - % Vol
CO; - % Vol. S 71 21 11

0, - % Vol. .4 LY 1.4 14

CO - % Vol. — - T —

N - % Vol. g8 Y ?9.1 £9.v t9t
Run Number &7

Run Time 2.0 ~ 275> Analysis 1 Analysis 2 Analysis 3 Average - % Vol.
CO; - % Vol. 91 T 3.7 3L

Oz - % Vol. 6- % 6.% 6.% 6.9

CO - % Vol. ferm — — -

N2 - % Vol. q0.9 Go,v 49,9 4p.0
Run Numberi

Run Time 1593~ 71\5 Analysis 1 Analysis 2 Analysis 3 Average - % Vol.
CO, - % Val. 3.7 NS 3T 41

02 - % Vol. 1.9 7.9 1.0 1.0

CO - % Vol. — - - -

N: - % Vo, 4. % 19 31 % 1.7

QA/QC Check ,
Completeness / Legibility 4 Accuracy / Specifications _ / Reasonableness /

Checked by: Q\

Version

D-29 + = 41-23400




8007 Aienigad |

Z UOISJBA yd
[(wyo™ = ajey sea X "uiw ') - Y o Buipeay Jalel ses Aiq}
L1 008 ‘v woEis m_w._<.

rnh % X org/ 101ed cQ&M‘_n..mo 10101 se Aig =

r M _ISZ 0 :Heis Jayy $H29yD §ea Jo awnjop ejoL
vn.n.\ ‘oNdif8qoid T C-(f° 'ON Jejewoieq

=1 Aapeyosyo T

N %

7'?

00 a
g 00% T
w8870 va

ke
‘e1Q diL 9qoid

0005~ °d "ssaid "oseg
oc-£om ON 8gn] 103d

0%
200 %

ssousjgeuosesy .,  suoneoposdg . Aoeandoy -
% s

ssaua)ajdwon
¥08yd DONVO

Sd ainssaad yoels

Anaibs
| nial .,_\\
\ O%H.. 07°0-
g %
oS
Vahs N Y74
\, H ChELS A

1L 3s9) Jo Bkt

MA PB1031H0D 48IBM

pajosjjon awnjop

2080 9D Joided uonesqued eqny 103d

Ve v
/A (74 07 Is7 | 457 | &psv oS 0o s 0o/ 0709 CLLIE | SHll |k
72 74 07 $§F | T | ThEY o5 | oo/ 007 | 0700 | 74578 | W¥RN |§
% [/ 7 1722 | 1977 | e/ s 00/ 00/ oro¢ 3778 oW/ S
73 kL 9 2 | 99 |I1ser oF 097 007/ oro'o 8p078 | 7/ |7
7/ 4 €9 €92 | 197 | ShSY 05 007 007 |0x0°0 | bMB8isE | TH |7 ¥V
I57°7 =~ - - - - - |- - - - - 8k7°LS8 | €7/ | ONT
0000« L OIMTT 42 7 12 97 | 777 | slcv ok oS0 050 | wov | 4458 | |1
000 =", ¥ T 62 A 0? 1972 | S | s/ o'k 050 050 0/0°0 Chns8 | s ||
| 47 7 17| 077 | 177 7757 | ok 057 050 | omv | F5E| W |7
47 74 9 2r | 27 | k7EY A2 050 050 000 11°158 Lo | v
A 7L £9 27 | 1 | ircs 0°F 00"/ 00/ | 0zr0°0 £8°sk8 co/ | ©
V24 I £ 19 077 | 8CCY 05 00/ o/ | er0'0 §L W isor | ¢
7?7 87 r7 s | IsZ | onl/ 0's oo/ 007/ 0z0°0 | FCREE | €50/ | p
22 27 19 2957 | 8ST | M/ o5 oor oo/ | 0¢0°0 | hI'THE iso/ | h
77 L7 19 | Ss7 | L5z |6/ | 0§ | w07 007 | 0z70p 159€8 | ho/ | €
s? 57 77 957" | §¢F |ThE/ | o5 007 007 | 0700 | SHLSE | SHU/ | S
§7 £7 €2 IST | bST | OhS/ 22 oo/ o0/ | 0ree 3/°5¢8 | 85U |7
[¥ k7 k? bkz | 752 |lrey X2 00/ 00/ | 0¥00 | kS8 TCE | SSU/ |7 &
syewsy ENLYY e} 40 . FR 4 abneg BH, fenjoy paiseq | OFH. FRELCE awi) | juiod
4, dway J.dwey dwej dway dway dway wnNoeA O%H.. O%H.. 2103d,, seoy Aug %9010
seg Aig seg Aig | weniyg usAQ 8qoid | ¥oelg dwnd HV 8d4u0 | HV 3330
“) 51 wd *dV
CNysea ¢1se] Buung pebeweq sdi] j03id T eud 7 1eniugoeyn yees joid TERES oNxogisleW [-0f°  'ON xoq sjdwesg
wyo 0000 =BH., o'@/ ©xeo]jeuy - :swp abung \1'4\ /- 3«..‘ ..é JojesadQ
wiyo 0000 = BH., 007 © es [eniu) -— 03 eBung \\. c/-/ . ajeg
‘9ou84ajal 0} 07 ¢ 549 joyed o g n.v. NQMV [~ .QN Hun
o yibua aqoiyd Juiod 358} yOE® JO {He)s a1 je piodes pue pesy / laquunp uny
o004 ° @ISO pawnssy é sweN qor
JZ& 4. dwa)jusiquy ejeq plal4 7700 Wi/ jaquinN qop

TVYLINIWNOYIANG OOL3NW

11-234

D-30



AR AATADBED ANNYD
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Impinger Box No. ___30-/ S
Water Weight Gain
Impinger 1 Final Weight %49.3 Impinger 1 8.5
Initial Weight 877.¢
Increase ' Impinger 2 75.9
Impinger 2 Final Weight ' 788.7 Impinger 3 3.0
Initial Weight 772.8
Increase Impinger 4 /.5
V, = '
Impinger 3 - Final Weight 740.5 gs0, = - Impinger 5 /73
Initial Weight 757.5 v, =
Increase : ' Impinger 6
Impinger 4 " Final Weight 5919.1 Impinger 7
Initial Weight 597.¢ /
Increase . Total /247 T -\,
impinger 5 . Final Weight 792.9 P, = -30-‘1‘,0‘,3/ / %CO, = 39 7
-~ Initial Weight - _930.0 Vo= 57 %0, = it
Increase ‘ Vv, = /24.7 / YUCO = @’,0 7
_ , P _0.958)/ %N, = __ 700 7
Impinger 6 Final Weight ngaP= _0.009 < A = __ 2700V
Initial Weight L D, = _ 0458 ~
Increase AvgJAP = _4./37 > T = _%
C,= 4.50%
mpinger7 - Final Weight P _ -0:40 —0 71 v g
Initial Weight T, = __ﬂ:_&j iy 32 R
Increase T,= _/33l “°F g\?m L2 °R
. :’, i ﬁw)\
lls ) _ e
Moisture Content: M= _ 301 M =_0.70% MW, =_£9.908 " mw=_27.70
A P, - qoy slalig
P, + 336 +.0.958 57. 415 s
Vm,, = 1765 Vm | ————|= 17.656 x 57943| S0.00 13.6 .59  schm
, ' T, + 460 K 460 :
v
Vi, = 00472 x V=00472 x ___/24.7 - J. §%¢ s’
o /3@
% Moisture = ____ Vw., x 100 = J. 93¢ )o 7.14 |t
Vm, + Vw,, 5’? %ﬁe’é—?—‘llj + .535’4 /
V,= 51238 x 0.908 ~/ "~ #7t Hls x g 1.37 =88 pm / ACFM: iﬂf__sﬂm@@“
27 \/0 X chj( ' €32 Fa 1 - ? 5/
e 20y 7lailiy scrm: _ A4t 3597 /
W= 1w A2y 57415 T ) J/ P
15 x 0.9070% 2.9 X 96_W04ggT 12 e %A _ 3843
@3 Vi
VERSION 1
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Impinger Box No. Jo-2 .
Water Weight Gain
Impinger 1 Final Weight __ Y059 _ Impinger 1 5.9
Initial Weight _823.5
Increase s Impinger 2 /J.§
Impinger 2 Final Weight 82.9 Impinger 3 N
Initial Weight 7.8.1 :
Increase Impinger 4 2.4
V, =
Impinger 3 Final Weight 751.L 980, = -__ Impinger & 2é.2
Initial Weight 72571 v, =
Increase ' ‘ Impinger 6
Impinger 4 Final Weight £3¢6.0 Impinger 7
Initial Weight £55.4
Increase Total M8 =,
| g
Impinger 5 . Final Weight /45 P, = _30.00 %0, = _3.4
Initial Weight 793.4 v = _JS7.503 j %0, = _ &b ’/
Increase V= __/24.3 %CO = 8o/
_ Po= L0422/ . %N, = __$0.0 7
Impinger 6 Final Weight Avg AP = 021 A = 700 //
Initial Weight D, = _0.48% C
Increase Avg /AP = _0./43 é T, = __% ,
Cp = 0.508 ¢ -
Impinger 7 - Final Weight P= _"0.40 ‘/H,/O .zm/ *Hg
Initial Weight T,- _ 82— S92~ R
Increase T /337 % /717 o
_ ‘ e Y.
Moisture Content: - wM=_ I < M=_d.9%085 WW,= 28908 wmw - _ 2777
P,, + n s - /f;‘l.& < /i %. 320 s
Vm,, = 17.65 Vm |— 1381 1765 x $7.503| 3040 "N36 | _ T 0557 eom
Tm + 460 yz’/‘, + 460 ’
o
Vw,,, = 0.0472 x Vw=00472 x 224.3 = J. I v sft®
%Moistre = Vw.  x100=_  S.8%" X100 = 9. 45 -
Vmy, + Vwg, S.320 +5.9% - o
V, = 51238 x _J.808 / 7 x 0.3 - _870 " tom ACFM, _S2 54§
27 7}, X ,zy.y/ , | o
- Va — SCFM: _/H 955
wl= 1080 x /777 x JS6S20 =_J848 % 2k,
§70 _x 0.3055x 23.9% x 96— X0.688 ) %EA: __34.
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Impinger Box No. ___~34-1 .
Water Weight Gain : _
Impinger 1 Final Weight 973.4 Impinger 1 9%.5
Initial Weight - _d17.1
Increase a Impinger 2 /.2
Impinger 2 Final Weight 787.9 Impinger 3 /4
Initial Weight 772.7 -
Increase Impinger 4 4.5
v, =
Impinger 3 Final Weight V/AN| %0, = Impinger 5 /73
{nitial Weight 751. % V, =
Increase ‘ Impinger 6
Impinger 4 Final Weight 579.¢ Impinger 7
Initial Weight 599.1
Increase ' Total BsLr =y,
4 28
Impinger 5 - Final Weight 98.4 P= _3800  %co, = _ 3.2
Inital Weight 9491 V.- _6he83/ wo, - _ 49
" Increase vV, = 732.9 ./ %00 = QQ 7/
| Po= 2092 %N, = 810
Impinger 6 " Final Weight MoAP - _0.04Z1-s  a . _ 700
| Initial Weight ™ p, - _0.438 S
Increase AvgfaP = __0.743 T _ %
c,- __0.908"
Impinger 7 . Final Weight P= _0.40 o 29.% g
Initial Weight T.- __&L4 k7" 5929 n
Increase T= /339 7% _ /133 R
Ve
Y 4 ?};x%!tﬁ; b - 4 m/ hilng <
Moisture Content: . %M =  My=_0.%08% ww, - _J98.788 wmw-_L777%
- P - v ,e;“«;’/;ﬁ;, ’
Pb+—1'§'£6‘ 4 109 460 .44 o
Vm,, = 17.65 Vm |—— "0 |= 17.65 x ¢().4§3| 30-00 13.6 T 0427 scim
+ 460 70 460
Yro
Vi, = 0.0472 x Vw=004T2 x ___ £32.9 7 = 6.273 & 7
_ - b,
% Moisture’ = Vw £.273 7‘/)( w,z 7 "IliWA % Va
Vi t/\’,'ww Oyfi!ﬁ&;\, M i ".4/73 - 444 7!’15?:»
V, = 51238 x _4.808 / x 0.43 = _§47 tpm ACFM: _ 4308
21UK 21% Y v
148y SCFM: _ /4074
ol = 1080 x /783 T x 404 = /50y, / )
0.705{1( gy x 21y x % X049 FooowtFe wea__W.8
VERSION 1
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Impinger Box No. ___~30-Z

Water Weight Gain

Impinger 1 Final Weight 1.2 Impinger1  __§4.)
Initial Weight §27.1
Increase : Impinger 2 /3.4
Impinger 2 Final Weight 7829 Impinger 3 14
Initial Weight 749.5 ‘ ' .
Increase Impinger 4 0-7
V‘ = )
Impinger 3 Final Weight 7574 980, = - Impinger 5 Z3.6
Initial Weight 758.0 Vv, =
Increase : o Impinger 6
Impinger 4 Final Weight 45¢.7 ' Impinger 7
Initial Weight £36.0
Increase . , Total [Z4.L =V,
Impinger 5 - Final Weight 735.3 P,= _30.00 ~  %co, = __3.3.
Initial Weight 931.7 V,= _J249977 %0, = 7.2~
Increase ; Vv, = /.Z‘Io'b/ %CO = -
. | P 0.8 . %N, = __§15
Impinger 6 Final Weight - — . Avg AP = __9._:.._4.‘“;;_9‘“%5 = ____Z_?Q_a__v_?/ )
Initial Weight —_— ‘ "ol p o= _0.488 ~
Increase , Avg /AP = __0./97 . \/ T, = _% /
S c,= _0: _0.90% - ,
impinger 7 ~. Final Weight - CP,= __"0.40 - / ! 29.90 *Hg
Initial Weight T, = a1 gf °F %? i, SHFF ~ °R
Increase , T= /921 % /787 <R
ooty Pl < e
Moisture Content: . %M = __7. .3?/ UWS My=_072061 MW, =_ L3894 MW= _ L7850
: P ' . p / / 0 }‘f ;fv";
Py + —1-3—'"5 d 4 0.968 6. 5;756’— st
Vm,, = 17.65 Vm ...._.’.__....__......... = 17.65 x 57917 | 30.60 13.6 | 5.599 scim
: m + 460 e
VW, = 0.0472 x Vw=0.0472 x /24.2 .::. /23 _ off .
’ 7 "S;E %’
% Moisture = W, x 100 = J’-féol. X 100 = _ b
Vmy + VW, - SU%o 6553 +85. 9L~ .
V, = 5123.8 x 0.3’08/ ~ 7287 x 0437 = _£31 ftm ACEM:  JS0/74—
; A /74 X 2750 , i3 lal
N /225 #ar b ‘ SCFM: __/356%
Wl 100x /787 x 54 I3 - A
53, X 0.9041 % 22 % x 74 X( 0-6/39)2 1685  FHailv, | %A WS

Uee
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PRELIMINARY VELOGITY TRAVERSE DATA
)DO\\\/\% AND
SAMPLING LOGATION DATA S
Job Number (|- 13“\ e
Job Name Mor &Y\ g Stack Height__/ {/ 5 R
SamplingLocatlon wu> Tok 3 SH@ t Samping Port Height Above Ground __ 75—,
Date - 1\- | Time__/0 YIS '
R Port A Por B Port C Port D Average
Port & Inside Diameler (n) BIRET 193y L1494
Port & Wall Thickness (in) 1Rl Iz - __L_/“r
Inside Stack Diameter (in) [v$ Yy oSy
| v | K.Y
Sampiing Pors are 1w b i, ( stack diameters) downsiream from disturbance
v e\ ’ (inlet, constriction, bend, expansion) ‘
Sampling Ports are R A in, (A1 stack diameters) upstream from disturbance
3 | (outlet, constriction, bend, expansion)
: k Distance from Distance from , L
" Point Percent Ref. Point Ref. Point Port A Port B Port C Pot D
Number | Diameter (decimal in.) (fractional in.) AP jau AP AP Jt APTJa
1 4% Y 631 Y S/a I I 1 L
2 Mk (S3EN INELY I 1 T, I
3 728 % 3, SH 31 Ve . [ I I
R oM 2y 446 7 Ve . [ I, [
5 5.4 M ™ 29 Vg T . ;o I
6 A5 6 190 k19 190 S/a [ . I I
7 [ [ I I
8 1 . 1 I
8. Il [ [ 11
10 | /I I I 1
1 Y, . I I
2 1 I I I
13 I . I I
14 I I, T, I
15 I I I I
18 I Il [ I
17 I e I I
18 I [ . .
19 I [ T, I
20 I I I Il
21 I N, e, I
» I I [ 1
23 I 1 I I
2 I I I .
Pitot Tube No. Average AP '
Co= Average AP'?
P, = "Hg Average T, °F
P= ‘H,0 "Hg Average o degrees
A= _ in? VERSION 1
| D-51 11228nrm oo



PRELIMINARY VELOCITY TRAVERSE DATA

» AND
. SAMPLING LOCATION DATA
Job Number [~ 23/ -
Job Name ___ Muvetion Stack Height __/ 19 .
Samping Locaon 115700 % S3u.0/( * Samping Port Height Above Ground __ 55,
Date G Z0-\\ Time__/S0D
S Port A Port B Port C Pott D Average
Port & Inside Diameter (in) U 93 NI
Port & Wall Thickness (in) A 3 /3 Ve
Inside Stack Diameter (in, /73 Y fo3 iy ' ENSZ /
Sampling Ports are R b (LS ¢/ stack diametsrs) downstream from disturbancs
(inlet, constriction, bend, expansion)
Sampiing Ports are 1w (11 stack diameters) upstream from disturbance
N (outet, constriction, bend, expansion)
‘ Distance from Distance from , .
Point Percent Ref. Point Ref. Point Port A Port B Port C PortD
Number | Diameter (decimal in)) (fractional in.) APMTJo. N APMJa AP Jo.
I 1 7.1 A 2 3 bod gl & |6eil 1 & I L
u 2 -l Jest 1Y lp.od 11z o 1 & 11 [
3 % (2422 (2% 008 138 & I 10 [ I
4 7.7 g 14 L9 g 004 13631 (D 1O I [
5 259 26502 266 |ped iswr o <l |1
6 15,6 3.4 LA 37 Ve .04 13661 & Nz I, I,
7 .Y 67 7% 67 Yy 0.ed 1351 5 [ e I I
8 5. 75456 285 pes gpsn e 1L I .
0. g3 AN %6 o, 005 113511 QO =l 1
10 G2 1 17 %3 | Ve boaimsy o A=l . R
1 4373 18.49% 1% e 0.03 I3 1 © el I
12 417 Jo 5,40 iv3 Y g0l 13311 0 = I 1
13 I, I, I I
14 [ I [ [
15 11 I I i,
18 . [ I [
17 I, N . I
18 /! [ /] /]
19 /] / { /! ! /
20 I I 1 [
21 I, N, I I
2 [ I I i,
2 I [ I I
x 2 ;o I . I
Pitot Tube No. 2910 | Average AP '
c,=_0¢. %04 Average AP'? % S
P=__249% A "Hg Average T, °F (jg’j ,)\ 3&;
P,= ~v.6 ‘H,0 "Hg Average o ﬁ“‘\ degrees D"E/ -
A=__ %709 in2 \ VERSION 1
' D-52 ™-234" " ~nen
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Job Number 11-234

METCO Environmental
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Marathon
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Thermal Oxidizer #3
(11-234)

Analytical Report

EPA Method 15
Hydrogen Sulfide, Carbonyl Sulfide, and Carbon Disulfide

Analyst W

Robert Adams
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ENVIRONMENTAL

Job Number 11-234

METCO Environmental Narrative

Marathon
Garyville, La
Thermal Oxidizer #3
(11-234)

Introduction

The procedure utilized for this analysis can be found in detail in EPA Method 15 (40
CFR, Part 60, Appendix A). In this analytical procedure sulfur containing compounds,
hydrogen sulfide, carbonyl sulfide (COS), and carbon disulfide (CS;) were examined by
direct injection into a gas chromatograph/flame photometric detector (GC/FPD) system.

Procedure

Before samples were analyzed, a three-point calibration curve was performed using
permeation tubes and a permeation dilution system. The permeation oven was
maintained at 40°C. A new curve was determined at least every 24 hours.

Each sample was analyzed by pulling the gas from the stack through impingers
containing citrate buffer. The gas was then pumped into a 1 mL sample loop and a
sample mechanically injected into the gas chromatographic column for separation of its
components and analysis utilizing a flame photometric detector. Eight samples were
acquired for each run and three runs were obtained. The results are summarized in the
results section and the chromatograms are presented in the data section.

The Certificates of Analysis for the permeation tube standards are presented in calibration
section.

Results and Discussion

No sulfur compounds were detected.

E-4 11-234
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Total Reduced Sulfur
Source Data

Client: Marathon Proj. No.: 11-234
Source: Thermal Oxidizer #3 Date: 06/22/11
Curve No.: 1 Oxygen Correction %: N/A
Inj. H2S8 H2S COS [0 CSs2 CS2 TRS SO2 equivalent
Time | Response Conen | Response Concn Response Conen Concn and TRS equiv
(ppm) (ppm) (ppm) (ppm) (pprm)
1-1 9:10 ND < ND < ND < <} 053 [< 0.56
1-2 9:18 ND < ND < ND < <] 053 |< 0.56
1-3 9:26 ND < ND < ND < <] 053 i< 0.56
1-4 9:34 ND < ND < ND < <] 053 |< 0.56
1-5 9:42 ND < ND < ND < <] 053 [< 0.56
1-6 9:51 ND < ND < ND < <] 053 |< 0.56
1-7 10:00 ND < ND < ND < <] 053 i< 0.56
1-8 10:09 ND < ND < ND < <] 053 |< 0.56
1-9 10:18 ND < ND < ND < <] 053 |< 0.56
1-10 10:27 ND < ND < ND < <] 053 |< 0.56
1-11 10:40 ND < ND < ND < <| 053 |< 0.56
1-12 10:49 ND < ND < ND < <] 053 i< 0.56
1-13 10:58 ND < ND < ND < <} 053 |< 0.56
i-14- | 11:07 ND < ND < ND < <] 053 |< 0.56
1-15 11:16 ND < ND < ND < <] 053 |< 0.56
1-16 11:25 ND < ND < ND < <] 053 |< 0.56
1-17 11:36 ND < ND < ND < <] 053 |< 0.56
1-18 11:49 ND < ND < ND < <] 053 |< 0.56
1-19 12:00 ND < ND < ND < <] 053 |< 0.56
1-20 12:10 ND < ND < ND < <] 053 |< 0.56
Run Summary
H2S COs CSs2 SO2 Eq
Run Number 1 1 1 1
Time 9:10 9:10 9:10 9:10
Mean Concentration (ppm) < 0.14 [_<— 0.36 [.<— 0.03 r<_ 0.56
System Correction Factor (%) 87.5 87.5 87.5 87.5
Corrected Conen (ppm) < 016 [< 041 [< 003 [< 0.63
2-1 14:15 ND < ND < ND < <| 053 |< 0.56
2-2 14:24 ND < ND < ND <F <| 053 |< 0.56
2-3 14:33 ND < ND < ND <k <} 053 |< 0.56
2-4 14:42 ND < ND < ND <E <] 053 |< 0.56
2-5 14:52 ND < ND < ND < <] 033 |< 0.56
2-6 15:01 ND < ND < ND <; <| 053 |< 0.56
2-7 15:10 ND < ND < ND <} <| 053 |< 0.56
2-8 15:19 ND < ND < ND <[ <] 053 |< 0.56
2-9 15:28 ND < ND < ND <[ <|{ 053 |< 0.56
2-10 15:38 ND < ND < ND < <} 053 < 0.56
2-11 15:47 ND < ND < ND <|: <| 053 |< 0.56
2-12 15:56 ND < ND < ND <k <] 053 |< 0.56
2-13 16:05 ND < ND < ND <k <] 053 |< 0.56
2-14 16:15 ND < ND < ND : <] 053 |< 0.56
2-15 16:26 ND < ND < ND <[ <] 053 |< 0.56
2-16 16:35 ND < ND < ND < <| 053 |< 0.56
2-17 16:45 ND < ND < ND <] 053 |< 0.56
2-18 16:55 ND < ND < ND <[ <} 0353 |< 0.56
2-19 17:05 ND < ND < ND <} 053 |< 0.56
2-20 17:15 ND < ND < ND <[ <] 053 |< 0.56
2-21 17:25 ND < ND < ND < <] 053 |< 0.56
2-22 17:35 ND < ND < ND <] 053 |< 0.56
Run Summary
H28 Cos C82 SO2 Eq
Run Number 2 2 2 2
Time 14:15 14:15 14:15 14:15
Mean Concentration (ppmy) < 0.14 F 0.36 r: 0.03 |_<- 0.56
System Correction Factor (%) 80.2 80.2 80.2 80.2
Corrected Concn (ppm) < 017 [< 045 [< o004 [< 0.7
E-6

11-234



Total Reduced Sulfur
Source Data

Client: Marathon Proj. No.: 11-234
Source: Thermal Oxidizer #3 Date: 06/22/11
Curve No.: 2 Oxygen Correction %: N/A
Inj. H2S H2S CoS Ccos CS2 CS2 TRS SO2 equivalent
Time | Response Concn Response Concn Response Conen Concn and TRS equiv
(ppm) (ppm)
3-1 9:25 ND < ND < ND < < 0.53 |[< 0.56
3-2 9:34 ND < ND < ND < < 0.53 |[< 0.56
33 9:43 ND < ND < ND < < 0.53 |< 0.56
3-4 9:52 ND < ND < ND < < 0.53 |< 0.56
3-5 10:01 ND < ND < ND < < 053 |[< 0.56
3-6 10:10 ND < ND < ND < < 053 |[< 0.56
3.7 10:19 ND < ND < ND < < 0.53 |[< 0.56
3-8 10:28 ND < ND < ND < <| 053 |< 0.56
3-9 10:37 ND < ND < ND < <| 053 |< 0.56
3-10 10:46 ND < ND < ND < <| 053 |< 0.56
3-11 10:55 ND < ND < ND < < 0.53 |< 0.56
3-12 11:04 ND < ND < ND < < 0.53 |< 0.56
3-13 11:13 ND < ND < ND < <| 053 |< 0.56
3-14 11:23 ND < ND < ND < <| 053 |< 0.56
3-15 11:34 ND < ND < ND < < 053 |[< 0.56
3-16 11:45 ND < ND < ND < <| 053 |< 0.56
3-17 11:55 ND < ND < ND < <| 053 |< 0.56
3-18 12:05 ND < ND < ND < <l 053 |< 0.56
3-19 12:15 ND < ND < ND < <| 053 |< 0.56
3-20 12:25 ND < ND < ND < <| 053 |< 0.56
Run Summary
H2S Ccos CS2 SO2 Eq
Run Number 3 3 3 3
Time 9:25 9:25 9:25 9:25
Mean Concentration (ppm) < 014 [< 036 [< 003 [< 0.56
System Correction Factor (%) §9.3 89.3 89.3 89.3
Corrected Concn (ppm) < 016 [< 040 [< 003 [< 0.62

E-7

11-234




R
ENVIROCNMENTAL

Job Number 11-234

Sample Chromatograms

E-8 11-234



METCO Environmental

Data File: CAEZStart\Projects\Default\Method\m 15051308 . met
Method: 6/22/2011 9:17:18 AM
Acquired: 6/22/2011 9:10:03 AM
Printed: 1
FPD
0.070 4 - Marathon 11-234 Run 1-1 - 0.070
ra06221101.dat
Name
Retention Time
0.065 - - 0.065
g
0.060 - | +0.060
0.055 - ; 0.055
0 1 2 3 4 5 7
Minutes
FPD Results
Name Retention Time Height Area
E-9 11-234

Microvelts



METCO Environmental

Data File: CAEZStart\Projects\Default\Method\m 15051308 .met
Method: 6/22/2011 9:25:13 AM
Acquired: 6/22/2011 9:18:03 AM
Printed: 1
FPD
—  Marathon 11-234 Run 1-2
ra06221102.dat
Name
Retention Time
0.065
%
g

~0.065

0 1 2 3 4 5 7
Minutes
FPD Results
Name Retention Time Height Area
E-10

11-234

Microvolts



METCO Environmental

Data File: C\EZStari\Projects\Default\Method\m135031308. met
Method: 6/22/2011 9:33:08 AM
Acquired: 6/22/2011 9:26:02 AM
Printed: 1
EPD
- Marathon 11-234 Run 1-3
ra06221103.dat
Name
0.065 - Retention Time

Microvolts

- 0.065

0.050 - - 0.050
0 1 2 3 4 5 7
Minutes
FPD Results
Name Retention Time Height Area
E-11

11-234

Microvolts



METCO Environmental

Data File: C:\EZStart\Projects\Defanlt\Method\m 15051308 met
Method: 6/22/2011 9:41:18 AM
Acquired: 6/22/2011 9:34:03 AM
Printed: 1
0085  __ frron 11234 Run 14
ra06221104.dat
Name

Retention Time

Microvolts

0.065

0.050 - - 0.050
0 1 2 3 4 5 6 7
Minutes
FPD Results
Name Retention Time Height Area

E-12

11-234

Microvolts



METCO Environmental

Data File: CAEZStart\Projects\Default\Method\m15051308. met
Method: 6/22/2011 9:49:30 AM
Acquired: 6/22/2011 9:42:14 AM
Printed: 1

FPD

——  Narathon 11-234 Run 1-§
ra08221105.dat
o065 Name

Retention Time

0.065

- 0.060

Microvoits

- 0.055

r 0.050
0 1 2 3 4 5 6 7
Minutes
FPD Results
Name Retention Time Height Area

E-13 11-234

Microvoits



METCO Environmental

Data File: CAEZStart\Projects\Default\Method\m 15051308 . met
Method: 6/22/2011 9:58:13 AM
Acquired: 6/22/2011 9:51:07 AM
Printed: 1
FPD
——  Marathon 14234 Run 16
ra06221106.dat
0.0625 - Name - 0.0625
Retention Time g
0.0600 |
£ oos75
g
0.0550
0.0525
0.0500 - 0.0500
0 1 2 3 4 5 6 7
Minutes
FPD Results
Name Retention Time Height Area

E-14 11-234

Microvoits



METCO Environmental

Data File: CAEZStart\Projects\Default\Method\m 15051308 . met
Method: 6/22/2011 10:07:10 AM
* Acquired: 6/22/2011 10:00:04 AM
Printed: 1
0.070 FPD - 0.070
~——  Narathon 11-234 Run 1-7
ra06221107.dat
Name
Retention Time 3
0.065 - - 0.065
a :
% - 0.060
3‘2

0.050 -

0.055

- 0.050
0 1 2 3 4 5 7
Minutes
FPD Results
Name Retention Time Height Area
E-15 11-234

Microvolts



METCO Environmental

Data File: C\EZStart\Projects\DefaulttMethod\m 15051308 met
Method: 6/22/2011 10:16:04 AM
Acquired: 6/22/2011 10:09:03 AM
Printed: 1
00654 ::?athun 11-234 Run 1-8
ra06221108.dat
Name

Retention Time

Microvoits

- 0.065

- 0.060

0.055

0.050 - - 0.050
T H S H R
0 1 2 3 4 5 7
Minutes
FPD Results
Name Retention Time Height Area

E-16

11-234

Microvolts



METCO Environmental

Data File: C\EZStart\Projects\Default\Method\im 15051308 .met
Method: 6/22/2011 10:25:13 AM
Acquired: 6/22/2011 10:18:07 AM
Printed: 1
FPD
——— Marathon 11-234 Run 1-8
ra06221109.dat
Name
0.0657  Retention Time 0.065
- 0.060
2
g
- 0.055
- 0.050
0 1 2 3 4 5 7
Minutes
FPD Results
Name Retention Time Height Area
E-17 11-234

Microvolts



METCO Environmental

Data File: C:AEZStart\Projects\Default\Method\m15051308.met
Method: 6/22/2011 10:34:14 AM
Acquired: 6/22/2011 10:27:03 AM
Printed: 1
FPD :
0.075 - ———  Marathon 11-234 Run 1-10 - 0.075
ra06221110.dat
Name
Retention Time

0.070 - +0.070
2 0.085- - 0.065
g E
§

0.060 -, - 0.060

|
0.055 -} t 0.055
!
0 1 2 3 4 5 6 7
Minutes

FPD Results
Name Retention Time Height Area

E-18

11-234

Microvoits



METCO Environmental

Data File: C\EZStart\Projects\Default\Method\m15051308. met
Method: 6/22/2011 10:47:28 AM
Acquired: 6/22/2011 10:40:12 AM
Printed: 1
FPD
~——  Marathon 11-234 Run 1-11
0.065 ra06221111.dat
Name

Retention Time

Microvolts

- 0.065

0.050 - -0.050
0 1 2 3 4 5 7
Minutes
FPD Results
Name Retention Time Height Area
E-19

11-234

Microvolts



METCO Environmental

Data File: C:\EZStart\Projects\DefaulttMethod\m15051308.met
Method: 6/22/2011 10:56:09 AM
Acquired: 6/22/2011 10:49:04 AM
Printed: 1
0.070 P 0.070
—-—  Marathon 11-234 Run 1-12
ra06221112.dat
Name
Retention Time
0.065 - 0.065

Microvoits

Minutes

FPD Results

Name Retention Time Height Area

E-20 11-234

Microvolts



METCO Environmental

Data File: CAEZStart\Projects\Defanlt\Method\in 15051308 . met
Method: 6/22/2011 11:05:09 AM
* Acquired: 6/22/2011 10:58:04 AM
Printed: 1
FPD
- Marathon 11-234 Run 1-13
ra06221113.dat
Name
Retention Time
3
g
0 1 2 3 4 5 6 7
Minutes
FPD Resuits
Name Retention Time Height Area
E-21

11-234

Microvolts



METCO Environmental

Data File: C\EZStart\Projects\Default\Method\m15051308.met
Method: 6/22/2011 11:14:15 AM
Acquired: 6/22/2011 11:07:05 AM
Printed: 1
FPD
—— Marathon 11-234 Run 114
ra06221114.dat
Name
00707 Retention Time !

0.070

2

g

5

2

0 1 ‘ 2 3 4 5 6 7
Minutes
FPD Results
Name Retention Time Height Area
E-22

11-234

Microvolts



METCO Environmental

Data File: CAEZStart\Projects\Default\Methodim15051308. met
Method: 6/22/2011 11:23:10 AM
Acquired: 6/22/2011 11:16:05 AM
Printed: 1
FPD
— Marathon 11-234 Run 1-15
ra06221115.dat
Name
0.070 -

Retention Time

+0.070

8
§
0 1 2 3 4 5 7
Minutes
FPD Results
Name Retention Time Height Area
E-23 11-234

Microvolts



METCO Environmental

Data File: CAEZStart\Projects\DefaulttMethod\m 15051308 . met
Method: 6/22/2011 11:32:09 AM
Acquired: 6/22/2011 11:25:03 AM
Printed: 1
FPD
— Marathon 11-234 Run 1-16
ra06221116.dat
Name
Retention Time
0.070 - - 0.070
&
1753
| | ! i g
g
g
0.060 | t | 0.060
0 1 2 3 4 5 7
Minutes
FPD Results
Name Retention Time Height Area
E-24 11-234

Microvolts



METCO Environmental

Data File: CAEZStart\Projects\Default\WMethod\m15051308.met
Method: 6/22/2011 11:43:20 AM
Acquired: 6/22/2011 11:36:04 AM
Printed: 1
EPD
~——  Marathon 11-234 Run 147
ra06221117.dat
Name
0070 Retention Time -0.070

s ‘ %

2 0065 ; - 0.085
8
S
=

0.060 - - 0.060

T T T H T ¥
0 1 2 3 4 5 6 7
Minutes

FPD Results
Name Retention Time Height Area

E-25 11-234

Microvolts



METCO Environmental

Data File: C\EZStart\Projects\Default\Method\m15051308. met
Method: 6/22/2011 11:56:15 AM
Acquired: 6/22/2011 11:49:04 AM
Printed: 1
FPD
——  Matathon $1-234 Run 1-18
ra06221118.dat
Name
Retention Time
0.070 - - 0.070
al | _
&f
2 : L&
o 0065, 1)
§
0.060 -
0 1 2 3 4 5 6 7
Minutes
FPD Results
Name Retention Time Height Area
E-26 11-234

Microvoits



METCO Environmental

Data File: CAEZStart\Projects\Default\Method\m 15051308 . met
Method: 6/22/2011 12:07:03 PM
Acquired: 6/22/2011 12:00:03 PM
Printed: 1
FPD
~——  Marathon 11-234 Run 1-19
ra0622111.dat

0.0725 Name
Retention Time

a

9

8

g

0.0600 4 ' - 0.0600
0 1 2 3 4 5 7
Minutes
FPD Results
Name Retention Time Height Area
E-27

11-234

Microvolts



METCO Environmental

Data File: CAEZStart\Projects\Defanlt\Methodim 15051308 met
Method: 6/22/2011 12:17:14 PM
Acquired: 6/22/2011 12:10:03 PM
Printed: 1
FPD
i ~——  Marathon 11-234 Run 1-20
0.075 - ra06221120.dat L 0.075
Name
Retention Time
0.070 - 0.070
£ 50654 (, - 0.065
0.060 0.060
0 1 2 3 4 5 6 7
Minutes
FPD Results
Name Retention Time Height Area
E-28 11-234

Microvolts



METCO Environmental

Data File: C:\EZStart\Projects\Default\Method\m15051308. met
Method: 6/22/2011 2:22:10 PM
Acquired: 6/22/2011 2:15:05 PM
Printed: 1

FPD

—— Marathon 11-234 Run 21
ra06221125.dat
0.070 - Name

Retention Time

-0.070

Ed

[

5

g

0.055 4 -0.055
0 1 2 3 4 5 7
Minutes
FPD Resuits
Name Retention Time Height Area
E-29

11-234

Microvelts



METCO Environmental

Data File: CAEZStart\Projects\Default\Method\m 15051308 met
Method: 6/22/2011 2:31:14 PM
Acquired: 6/22/2011 2:24:03 PM
Printed: 1
00704 ;Z?athon 11234 Run 22 -0.070
ra06221126.dat
Name j
Retention Time
-0.065
s
%‘é
0.060
- 0.055
|
0 1 2 3 4 5 6 7
Minutes
FPD Results
Name Retention Time Height Area

E-30 11-234

Microvolts



METCO Environmental

Data File: CAEZStart\Projects\Default\Method\m 15051308 . met
Method: 6/22/2011 2:40:11 PM
Acquired: 6/22/2011 2:33:11 PM
Printed: 1
FPD
———  Narathon 11-234 Run 2.3
ra06221127.dat
Name

o070~  Retention Time

0.065

Microvolts

2}

0.070

- 0.065

- 0.060

-0.055
0 1 2 3 4 5 7
Minutes
FPD Resuits
Name Retention Time Height Area
E-31 11-234

Microvoits



METCO Environmental

Data File:

Method:

Acquired:

Printed:

CAEZStart\Projects\Default\Method\m15051308.met
6/22/2011 2:49:14 PM

6/22/2011 2:42:03 PM

1

0.065

FPD

—— farathon 11-234 Run 24
ra08221128 dat

Name

Retention Time

~0.065

E

[<}

g

g

0 1 2 3 . 5 7
Minutes
FPD Results
Name Retention Time Height Area
E-32

11-234

Microvolts



METCO Environmental

Data File: CAEZStart\Projects\Default\Method\m 15051308. met
Method: 6/22/2011 2:59:34 PM

Acquired: 6/22/2011 2:52:23 PM

Printed: 1

FPD
- Marathon 11-234 Run 2-5
ra06221129.dat

Name
Retention Time

H
§
o 1 2 3 4 5 6 7
Minutes
FPD Results
Name Retention Time Height Arca
E-33 11-234

Microvolts



METCO Environmental

Data File: C:\EZStart\Projects\Defanlt\Method\m 15051308 met
Method: 6/22/2011 3:08:08 PM

Acquired: 6/22/2011 3:01:03 PM

Printed: 1

FPD

———— Marathon 11-234 Run 2-6
ra06221130.dat |
Name i

Retention Time

0.065

Microvoits

- 0.065

0 1 2 3 4 5 7
Minutes
FPD Results
Name Retention Time Height Area
E-34

11-234

Microvolts



METCO Environmental

Data File: C:A\EZStart\Projects\Default\Method\m 15051308 . met
Method: 6/22/2011 3:17:08 PM
Acquired: 6/22/2011 3:10:03 PM
Printed: 1

FPD

—-—— Warathon 14-234 Run 2.7
ra06221131.dat
ooss| Name

Retention Time

Microvolts

+0.065

0.050 - 0.050
0 1 2 3 4 5 6 7
Minutes
FPD Results
Name Retention Time Height Area
E-35 11-234

Microvoits



METCO Environmental

Data File: CAEZStart\Projects\Default\Methodim15051308.met
Method: 6/22/2011 3:26:08 PM
Acquired: 6/22/2011 3:19:03 PM
Printed: 1
FPD
~——  Marathon 11-234 Run 28
ra06221132.dat
Name
Retention Time
0.065
2
g r 0.060
é
0.055
0 1 3 4 5 7
Minutes
FPD Results
Name Retention Time Height Area
E-36

11-234

Microvolts



METCO Environmental

Data File: C:AEZStart\Projects\Default\Method\m 15051308 . met
Method: 6/22/2011 3:35:05 PM
Acquired: 6/22/2011 3:28:04 PM
Printed: 1
0.070 - p— - 0.070
~—  Marathon 11-234 Run 2.9 !
ra06221133.dat
Name
Retention Time ]
0.065 - -0.065

]
S 0.060-
&
§
0.055 -
0.050 - 0.050
0 1 3 5 7
Minutes
FPD Results
Name Retention Time Height Area
E-37 11-234

Microvolts



METCO Environmental

Data File: C:\EZStart\Projects\DefaulttMethod\m 15051308 . met
Method: 6/22/2011 3:45:04 PM
Acquired: 6/22/2011 3:38:04 PM
Printed: 1
FPD
~——  Marathon 11-234 Run 2-10
ra06221134.dat
Name
Retention Time
0.065 -|

Microvolts

- 0.065

0o 1 2 3 4 5 6 7
Minutes
FPD Results
Name Retention Time Height Area
E-38

11-234

Microvolts



METCO Environmental

Data File: CAEZStart\Projects\DefaulttMethod\m 15051308 . met

Method: 6/22/2011 3:54:04 PM

Acquired: 6/22/2011 3:47:02 PM

Printed: 1

FPD
. ~—— Marathon 11-234 Run 2-11 ’
0.0650 - ra06221135.dat I 0.0650
Name

Retention Time

0.0625 -

0.0625

0.0600 -

Microvoits

0.0575

0.0550 -

0.0525 -

Minutes

FPD Results
Name Retention Time Height Area

E-39 11-234

Microvolts



METCO Environmental

Data File: C:\EZStart\Projects\Defanlt\Method\in15051308. met
Method: 6/22/2011 4:03:09 PM
Acquired: 6/22/2011 3:56:04 PM
Printed: 1
FPD
—  Marathon 11-234 Run 212
ra06221136.dat
Name
Retention Time
0.060 ~ - 0.060
2
= )11 0.055
0.050
0 1 2 3 4 5 6 7
Minutes
FPD Results
Name Retention Time Height Area
E-40

11-234

Microvolts



METCO Environmental

Data File: C:\EZStart\Projects\Default\Method\im 15051308 met
Method: 6/22/2011 4:12:09 PM
Acquired: 6/22/2011 4:05:03 PM
Printed: 1
FPD
——— Marathon 11-234 Run 2-13
ra06221137.dat
Name

Retention Time

Microvolts

- 0.060

|
7

0 1 2 3 4 5
Minutes
FPD Results
Name Retention Time Height Area
E-41 11-234

Microvolts



METCO Environmental

Data File: CAEZStart\Projects\Defanit\Methodim 15051308 met
Method: 6/22/2011 4:22:14 PM
Acquired: 6/22/2011 4:15:04 PM
Printed: 1
FPD
——— Marathon 11-234 Run 2-14
ra06221138.dat
Name

Tl

Retention Time

- 0.060
2

g

3

2

0.045 -0.045
0 1 2 3 4 5 6 7
Minutes
FPD Results
Name Retention Time Height Area
E-42

11-234

Microvoits



METCO Environmental

Data File: C:\EZStart\Projects\Default\Method\m15051308.met
Method: 6/22/2011 4:33:22 PM
Acquired: 6/22/2011 4:26:16 PM
Printed: 1
FPD !
0.0575 ———— Marathon 11-234 Run 2-15 - 0.0575
ra06221139.dat
Name
Retention Time
- 0.0550
» -0.0525
- 0.0500
0.0475 - 1 - 0.0475
;
0.0450 - 0.0450
0 1 2 3 4 5 7
Minutes
FPD Results
Name Retention Time Height Area
E-43 11-234

Microvolts



METCO Environmental

Data File: C:AEZStart\Projects\Default\Method\m15051308. met
Method: 6/22/2011 4:42:04 PM
Acquired: 6/22/2011 4:35:03 PM
Printed: 1
0o60- Ifn':?athon 11-234 Run 216 - 0.060
ra06221140.dat
Name
Retention Time
0.055 - | - 0.055
2
2
g
0.050
i
0.045 -0.045
0 1 2 3 4 5 6 7
Minutes
FPD Results
Name Retention Time Height Area

E-44

11-234

Microvoits



METCO Environmental

Data File: CAEZStart\Projects\DefaulttMethod\m15051308. met
Method: 6/22/2011 4:52:17PM

Acquired: 6/22/2011 4:45:06 PM

Printed: 1

0.0600 FPD

——  Marathon 11-234 Run 217 - 0.0600
ra06221141.dat
Name
Retention Time
0.0575 4 -0.0575
0.0550
2
g
3 ]
o .
g 0.0525
0.0500
0.0475
Minutes
FPD Results
Name Retention Time Height Area
E-45

11-234

Microvoits



METCO Environmental

Data File: C\EZStart\Projects\Default\Methodim15051308. met
Method: 6/22/2011 5:02:15 PM
Acquired: 6/22/2011 4:55:04 PM
Printed: 1
FPD
——  Marathon 11-234 Run 2-18
ra06221142.dat ,
Name |
00801 petention Time | ! - 0.060

2

[

5

g

0.045 - -0.045
T T T T N
0 1 2 3 4 5 6 7
Minutes
FPD Results
Name Retention Time Height Area

E-46 11-234

Microvolts



METCO Environmental

Data File: C:AEZStart\Projects\Defauit\Method\m 15051308 . met
Method: 6/22/2011 5:12:16 PM
Acquired: 6/22/2011 5:05:05 PM
Printed: 1
FPD
— pMarathon 11-234 Run 2-18
0.0600 - ra06221143.dat I 0.0600
Name -
Retention Time
0.0575 - - 0.0575
|
0.0550 -
2 ,
= 0.0525 -
0.0500 -
00475 | - 0.0475
0 1 2 3 4 5 7
Minutes
FPD Results
Name Retention Time Height Area

E-47

11-234

Microvelts



METCO Environmental

Data File: CA\EZStart\Projects\Default\Method\m15051308.met
Method: 6/22/2011 5:22:12 PM
Acquired: 6/22/2011 5:15:07 PM
Printed: 1
FPD
—— Marathon 11-234 Run 2-20
ra06221144.dat
Name

Retention Time

0.055

Microvolts

- 0.055

0.045 - - 0.045
0 1 2 3 4 5 . 7
Minutes
FPD Results
Name Retention Time Height Area
E-48 11-234

Microvolts



METCO Environmental

Data File: C:\EZStart\Projects\Default\Method\m15051308. met
Method: 6/22/2011 5:32:14 PM
Acquired: 6/22/2011 5:25:03 PM
Printed: 1
FPD
—  Marathon 11-234 Run 2-21 !
0.0550 - ra6221145.dat - 0.0550
Name
Retention Time
0.0525 0.0525
» 0.0500-
g
0.0475
0.0450 -
0.0425 - - 0.0425
0 1 2 ' 3 4 5 6 7
Minutes
FPD Results
Name Retention Time Height Area
E-49 11-234

Microvolts



METCO Environmental

Data File: CAEZStart\Projects\Default\Method\m15051308. met
Method: 6/22/2011 5:32:29 PM
Acquired: 6/22/2011 5:35:05 PM
Printed: 1
FPD
—— Marathon 11- 2
005 Marsmen e run 22 0
Name
Retention Time
-0.04
2
2
0.02 - -0.02
0.00 -0.00
0 1 2 3 4 5 6 7
Minutes
FPD Results
Name Retention Time Height Area

E-50 11-234

Microvoits



METCO Environmental

Data File: CAEZStart\Projects\Default\Method\m 15051308 met
Method: 6/23/2011 9:32:15 AM
Acquired: 6/23/2011 9:25:04 AM
Printed: 1
FPD
——— Marathon 11-234 Run 3-1
0.085 - ra06231101.dat - 0.085
Name
Retention Time
0.080 - ; - 0.080
= oo || i il 0075
0.070 - 0.070
0 1 2 3 4 5 6 7
Minutes
FPD Results
Name Retention Time Height Area
E-51 11-234

Microvolts



METCO Environmental

Data File:
Method:
Acquired:
Printed:

0.090 A

CAEZStart\Projects\Default\Method\m 15051308 . met

6/23/2011 9:41:20 AM
6/23/2011 9:34:04 AM
1

FPD

0.085 -

Microvoits

-  Marathon 11-234 Run 3-2
ra06231102.dat
Name

Retention Time

- 0.090

- 0.085

0 1 2 3 5 6 7
Minutes
FPD Results
Name Retention Time Height Area
E-52

11-234

Microvolts



METCO Environmental

Data File: C:\EZStart\Projects\Default\Method\m15051308.met
Method: 6/23/2011 9:50:17 AM

Acquired: 6/23/2011 9:43:07 AM

Printed: 1

FPD

- Marathon 11-234 Run 3-3
ra06231103.dat
Name

0.00 - Retention Time

-0.09

%
g
Minutes
FPD Results
Name Retention Time Height Area
E-53

11-234

Microvolts



METCO Environmental

Data File:
Method:
Acquired:
Printed:

CAEZStart\Projects\Default\Methodim15051308. met
6/23/2011 9:59:19 AM

6/23/2011 9:52:04 AM

1

FPD

0.10 4

-~ Marathon 11-234 Run 34
ra06231104.dat
Name

Retention Time

-0.10

%
g
Minutes
FPD Results
Name Retention Time Height Area
E-54

11-234

Microvolts



METCO Environmental

‘Data File: CAEZStart\Projects\Default\Method\m 15051308 met
Method: 6/23/2011 10:08:15 AM
Acquired: 6/23/2011 10:01:03 AM
Printed: i
FPD §
~—  Marathon 11-234 Run 3-5 |
0.090 - ra06231105.dat L 0.000
Name | ! | i
Retention Time g |
0.085 - i # X
0.080 -
4
g
= o075
0.070 -]
0.065
0 1 2 3 4 5 6 7
Minutes
FPD Results
Name Retention Time Height Area

E-55 11-234

Microvolts



METCO Environmental

Data File: C:AEZStart\Projects\Defanit\Method\m 15051308 . met
Method: 6/23/2011 10:17:09 AM
Acquired: 6/23/2011 10:10:05 AM
Printed: 1
FPD :
0.090 - —— Marathon 11-234 Run 3-6 - 0.080
ra06231106.dat
Name
Retention Time
0.085 - W - 0,085
g
| { | i |
H |
| i
0.070 - -0.070
0 1 2 3 4 5 6 7
Minutes
FPD Results
Name Retention Time Height Area

E-56 11-234

Microvelts



METCO Environmental

Data File: C:\EZStart\Projects\Defmﬂt\I\/Iethod\ml 5051308.met
Method: 6/23/2011 10:26:05 AM
Acquired: 6/23/2011 10:19:04 AM
Printed: 1
FPD !
——— Marathon 11-234 Run 3-7 |
0.000 ra6231107.dat I-0.090
Name !

Retention Time lE
|

Microvolts

0.075

Minutes

FPD Results

Name Retention Time Height Area

E-57
11-234

Microvolts



METCO Environmental

Data File: CAEZStart\Projects\Default\Method\m 15051308.met
Method: 6/23/2011 10:35:10 AM
Acquired: 6/23/2011 10:28:05 AM
Printed: 1
FPD
0.090-  ——— Marathon 11-234 Run 3-8 - 0.090
ra06231108.dat
Name
Retention Time ‘
E
|
|
2
g
0 1 2 3 4 5 6 7
Minutes
FPD Results
Name Retention Time Height Area

E-58 11-234

Microvoits



METCO Environmental

Data File: CA\EZStart\Projects\DefaulttMethod\m15051308. met
Method: 6/23/2011 10:44:09 AM
Acquired: 6/23/2011 10:37:03 AM
Printed: 1
0.095 prees - 0.095
——— Marathon 11-234 Run 3-9
ra06231109.dat
Name
Retention Time ’
0.090 - - 0.000
% |
|
§ 0.085 7 -0.085
5 ]
0.080 - 0.080
g
0.075 0075
0 1 2 3 4 5 6 7
Minutes
FPD Results
Name Retention Time Height Area

E-59 11-234

Microvolts



METCO Environmental

Data File: C:\EZStart\Projects\Default\Method\m15051308.met
Method: 6/23/2011 10:53:14 AM
Acquired: 6/23/2011 10:46:04 AM
Printed: 1
FPD
-  Marathon 11-234 Run 3-10
0.090 - ra06231110.dat L 0.000
Name
Retention Time

£.085 -0.085
2
o
8
L2
=3
0.080 0.080
0.075 -0.075
T T T R
0 1 2 3 4 5 6 7
Minhutes
FPD Results
Name Retention Time Height Area

E-60 11-234

Microvolts



METCO Environmental

Data File: CAEZStart\Projects\Default\Method\m 15051308 . met
Method: 6/23/2011 11:02:10 AM
Acquired: 6/23/2011 10:55:04 AM
Printed: 1
0.095 - s - 0.005
——  Marathon 11-234 Run 3-11
ra(6231111.dat
Name
Retention Time
0.090 - - 0.090
é 0.085 - 0.085
§
0.080 [ 0.080
0.075 - -0.075
0 1 2 3 4 5 7
Minutes
FPD Results
Name Retention Time Height Area
E-61 11-234

Microvolts



METCO Environmental

Data File: C:AEZStart\Projects\DefaulttMethod\m15051308. met
Method: 6/23/2011 11:11:05 AM
Acquired: 6/23/2011 11:04:04 AM
Printed: 1
009854 :ﬂ:?athon 11-234 Run 312
ra06231112.dat
Name

Retention Time

0.090 -

-0.095

- 0.080

2 |
0.085 - {1 0.085
0.080 0.080
Minutes
FPD Resuits
Name Retention Time Height Area
E-62 11-234

Microvolts



METCO Environmental

Data File:

Method:

Acquired:

Printed:

C:\EZStart\Projects\Default\Method\m 15051308 . met
6/23/2011 11:20:20 AM

6/23/2011 11:13:03 AM

1

0.100

0.095

Microvolts

FPD
- Marathon 11-234 Run 313
ra06231113.dat

Name
Retention Time

0.100
- 0.095

+0.080

0.080
0 1 2 ‘ 3 4 5 6 7
Minutes
FPD Resuits
Name Retention Time Height Area
E-63

11-234

Microvoits



METCO Environmental

Data File: C:\EZStart\Projects\Default\Method\m 15051308 . met
Method: 6/23/2011 11:30:20 AM
Acquired: 6/23/2011 11:23:04 AM
Printed: 1

FPD

-~ Marathon 11-234 Run 3-14
ra06231114.dat
0.095 - Name

0.090 -

Microvolts

0.085

Retention Time !

r0.095

0.000

- 0.085

0.080 - - 0.080
0 1 2 3 a 5 7
Minutes
FPD Results
Name Retention Time Height Areca
E-64 11-234

Microvolts



METCO Environmental

Data File: C:\EZStart\Projects\Default\Method\m 15051308.met
Method: 6/23/2011 11:41:09 AM
Acquired: 6/23/2011 11:34:04 AM
Printed: 1
FPD .
0.105 ———— MNarathon 11-234 Run 3-15 L 0.105
ra06231115.dat
Name
Retention Time
0.100 -0.100
§ 0.095 - [ o005
§
0.090 0.090
0.085 0.085
0 1 2 3 4 5 7
Minutes
FPD Results
Name Retention Time Height Area
E-65 11-234

Microvolts



METCO Environmental

Data File: C:\EZStart\Projects\Default\Method\m15051308. met
Method: 6/23/2011 11:52:15 AM
Acquired: 6/23/2011 11:45:14 AM
Printed: 1
0.100 - FPD

——— Marathon 11-234 Run 3-18
ra0623111.dat

Name
Retention Time

+0.100

a8

Q

8

g

0.085 - - 0.085
0 1 2 3 4 5 6 7
Minutes
FPD Results
Name Retention Time Height Area
E-66

11-234

Microvolts



METCO Environmental

Data File: C:AEZStart\Projects\DefaultiMethod\m 15051308 .met
Method: 6/23/2011 12:02:57 PM
Acquired: 6/23/2011 11:55:47 AM
Printed: 1
FPD
—  Marathon 11-234 Run 3-17
] ra06231117.dat !
0.1025 Name ~0.1025
Retention Time
i
0.1000 - - 0.1000

Microvolts

;0.0900

0 1 2 3 . 5 7
Minutes
FPD Results '
Name Retention Time Height Area
E-67 11-234

Microvoits



METCO Environmental

Data File: C:\EZStart\Projects\Default\Method\m 15051 308. met
Method: 6/23/2011 12:12:40 PM
Acquired: 6/23/2011 12:05:29 PM
Printed: 1
FPD
-  Marathon 11-234 Run 318
0.105 - ra06231118.dat
Name
Retention Time !

Microvolts

-0.105

- 0.100

0.090 - - 0.090
0 1 2 3 4 5 7
Minutes
FPD Resuits
Name Retention Time Height Area
E-68 11-234

Microvolts



,METCO Environmental

Data File: CAEZStart\Projects\Default\Methodim15051308. met
Method: 6/23/2011 12:22:09 PM
Acquired: 6/23/2011 12:15:04 PM
Printed: 1
FPD
————  Marathon 11-234 Run 319
ra06231119.dat
Name

Retention Time

Microvolts

0.105

Minutes

FPD Results
Name Retention Time

Height

Area

E-69

11-234

Microvoits



METCO Environmental

Data File: C:\EZStart\Projects\Defauit\Method\m 15051308 met
Method: 6/23/2011 12:32:09 PM
Acquired: 6/23/2011 12:25:04 PM
Printed: 1

FPD

~—— Marathon 11-234 Run 3-20
ra06231120.dat ,
0105 Name

Retention Time

Microvoits

-0.1056

Minutes

FPD Results
Name Retention Time

Height

E-70

11-234

Microvelts



—
ENVIRONMENTAL

Job Number 11-234

Standards

E-71 11-234



METCO Environmental

Total Reduced Sulfur (TRS)
Calibration Data

Client: Marathon Proj. No.: 11-234
Source: Thermal Oxidizer #3 Date: 06/22/11
Curve 1
Compound H2S COS Cs2 Barometric Pres.
Permeation Tube Number 47131447132 47148+47147 44528 29.89
Permeation Rate (ng/min) 12840 9375 7891 Temp (F)
Permeation Rate (nl/min) 9690.1 4013.8 2665.6 104
Time | Flow |Compound Concn Response
(ml/min) (ppm) 1 2 3 Mean
17:16 | 662.0 |H2S 14.64 1953 2106 2084 2048
Ccos 6.06 11000 11132 10861 10998
CS2 4.03 10057 10668 10466 10397
16:44 | 259.0 |H2S 37.41 57164 55735 58127 57009
Cos 15.50 96717 93182 94443 94781
Cs2 10.29 89058 82883 84094 85345
16:05| 71.0 |H2S 136.48 806972 809767 868653 828464
Ccos 56.53 748829 712562 739119 733503
CS2 37.54 871807 823509 857383 850900
E-72 11-234




METCO Environmental

Total Reduced Sulfur (TRS)
Calibration Summary

Client: Marathon Proj. #: 11-234

Source: Thermal Oxidizer #3 Date: 06/22/11

Curve 1

Compound Correlation Coefficient (1) Curve No. Compound Correlation Coefficient (1) Curve No.

H2S Li/Ln 0.9881 1 COS Ln/Ln 0.9944 1
Time Concen Ln Ln Response | La Cal Diff Time| Concn Ln Ln Response Cal Diff
(ppm) Conen Resp Corncn (%) (ppm) Concn Resp Conen (%)
17:16 14.64 2.68 7.62 2048 13.03 -11.0 17:16 6.06 1.80 9.31 10998 5.60 -7.6
16:44 37.41 3.62 10.95 57009 45.71 222 16:44 15.50 2.74 11.46 94781 17.7 14.8
16:05 136.48 4.92 13.63 828464 125.45 -8.1 16:05 56.53 4.03 13.51 733503 53.35 -5.6
Ln-Ln Lon-Ln

Slope: 2.65 Slope 1.86

Y Intercept: 2 Y Intercept 445

Compound Correlation Coefficient (r) Curve No.

CS2 LwLn 0.9978 1
Time Conen Ln Ln Response Cal Diff
(ppmy) Conen Resp Conen (%)
17:16 4.03 1.39 9.25 10397 3.83 -5.0
16:44 10.29 2.33 11.35 85345 11.21 8.9
16:05 37.54 3.63 13.65 850900 36.21 -3.5
Ln-Ln
Slope 1.96
Y Intercept 745

E-73 11-234




METCO Environmental

Total Reduced Sulfur (TRS)

Calibration Data
Client: Marathon Proj. No.: 11-234
Source: Thermal Oxidizer #3 Date: 06/22/11
Curve 2
Compound H2S COS CS2 Barometric Pres.
Permeation Tube Number 47131+47132 47148+47147 44528 29.89
Permeation Rate (ng/min) 12840 9375 7891 Temp (F)
Permeation Rate (nl/min) 9690.1 4013.8 2665.6 104
Time | Flow |Compound Conen Response
(ml/min) (ppm) 1 2 3 Mean
19:14 | 662.0 |H2S 14.64 3135 3125 3091 3117
COs 6.06 13584 13345 13996 13642
Cs2 4.03 13018 12791 12927 12912
18:40 | 259.0 |H2S 37.41 70723 71141 77574 73146
COSs 15.50 109217 104793 107659 107223
CS2 10.29 104319 96089 98575 99661
18:07 { 71.0 |H2S 136.48 1065048 1129078 1112613 1102246
Ccos 56.53 878211 892253 857556 876007
Cs2 37.54 1050398 1068455 1028845 1049233
E-74 11-234




METCO Environmental

Total Reduced Sulfur (TRS)
Calibration Summary

Client: Marathon Proj. # 11-234

Source: Thermal Oxidizer #3 Date: 06/22/11

Curve 2

Compound Correlation Coefficient (r) Curve No. Compound Correlation Coefficient (r) Curve No.

H2S8 Li/Ln 0.9909 1 COos Lo/Ln 0.9963 1
Time Conen Ln Ln Response | LnCal Diff Time| Concn Ln Ln Response Cal Diff
(ppm) Conen Resp Conen (%) (ppmy) Concn Resp Concn (%)
19:14 14.64 2.68 8.04 3117 13.22 -9.7 19:14 6.06 1.80 9.52 13642 5.68 -6.3
18:40 37.41 3.62 11.20 73146 44.59 19.2 18:40] 15.50 2.74 11.58 107223 17.32 11.7
18:07 136.48 4.92 13.91 1102246 126.77 -7.1 18:07 56.53 4.03 13.68 876007 53.95 -4.6
Ln-Ln Ln-Ln

Slope: 2.60 Slope 1.85

Y Intercept: 4 Y Intercept 549

Compound Correlation Coefficient (r) Curve No.

Cs2 Ln/Ln 0.9987 1
Time Conen Ln Ln Response Cal Diff
(ppm) Concn Resp Conen (%)
19:14 4.03 1.39 9.47 12912 3.88 -3.7
18:40 10.29 2.33 11.51 99661 10.99 6.8
18:07 37.54 3.63 13.86 1049233 36.51 -2.7
Ln-Ln
Slope 1.96
Y Intercept 905

E-75 11-234




METCO Environmental

Total Reduced Sulfur (TRS)
Calibration Data

Client: Marathon Proj. No.: 11-234
Source: Thermal Oxidizer #3 Date: 06/23/11
Curve 3
Compound H2S COS CS2 Barometric Pres.
Permeation Tube Number 47131+47132 47148+47147 44528 29.83
Permeation Rate (ng/min) 12840 9375 7891 Temp (F)
Permeation Rate (nl/min) 9709.5 4021.9 2670.9 104
Time | Flow |Compound Concn Response
(ml/min) (ppm) 1 2 3 Mean
19:14 | 662.0 |H2S 14.67 4994 5007 4644 4882
COS 6.08 16107 15736 15435 15759
CS2 4.03 15311 14496 14343 14717
18:40 | 259.0 |H2S 37.49 70611 71710 76884 73068
COs 15.53 117291 113090 112923 114435
CS2 10.31 104887 102663 102038 103196
18:07 | 71.0 |H2S 136.75 1092340 1125250 1208543 1142044
Cos 56.65 863387 858360 904458 875402
CS2 37.62 1023257 1018262 1068858 1036792
E-76 11-234




METCO Environmental

Total Reduced Sulfur (TRS)
Calibration Summary

Client: Marathon Proj. #: 11-234

Source: Thermal Oxidizer #3 Date: 06/23/11

Curve 3

Compound Correlation Coefficient (r) Curve No. Compound Correlation Coefficient (1) Curve No.

H28 Ln/Ln 0.9962 1 COs Ln/Ln 0.9964 1
Time Conen Ln Ln Response | Ln Cal Diff Time| Concn Lo Ln Response Cal Diff
(ppm) Conen Resp Conen (%) (ppm) Conen Resp Concn (%)
19:14 14.67 2.69 8.49 4882 13.74 -6.3 19:14 6.08 1.81 9.67 15759 571 -6.1
18:40 37.49 3.62 11.20 73068 41.96 11.9 18:401 15.53 2.74 11.65 114435 17.32 11.5
18:07 136.75 4.92 13.95 1142044 130.43 -4.6 18:07f 56.65 4.04 13.68 875402 54.11 -4.5
Ln-Ln Ln-Ln

Slope: 2.42 Slope 1.79

Y Intercept: 9 Y Intercept 702

Compound Correlation Coefficient (1) Curve No.

CSs2 Lw/Ln 0.9991 1
Time Conen Ln Ln Response Cal Diff
(ppm) Concn Resp Conen (%)
19:14 4.03 1.39 9.60 14717 3.90 -3.2
18:40 10.31 233 11.54 103196 10.89 5.6
18:07 37.62 3.63 13.85 1036792 36.76 -2.3
Ln-Ln
Slope 1.90
Y Intercept 1111

E-77 11-234




METCO Environmental

Data File: C\EZStart\Projects\DefauittMethod\m15051308.met
Method: 6/21/2011 4:12:57 PM
Acquired: 6/21/2011 4:05:46 PM
Printed: 1
— 22? =T1/min 18 8
ra06211128.dat 2
1 Name
400 Retention Time 8 400
o
300 - - 300
5.‘ s
w
2 o
g o
8 200 © - 200
g ,
4
| f%
| EE
100 ‘ f SE - 100
L§ R '
4 a
i [
0 x k 8 Lo
& I
€I s
0 1 3 4 5 6 7
Minutes
FPD Results
Name Retention Time Height Area
H2S 2.155 4244352 806972
COS 2.300 337659 748829
CS2 5.811 180385 871807
Totals
942496 2427608
E-78 11-234

Microvolts



METCO Environmental

Data File: CAEZStart\Projects\Default\Method\m 15051308. met
Method: 6/21/2011 4:20:47 PM
Acquired: 6/21/2011 4:13:46 PM
Printed: 1
FPD
- Cal r=T1imin 1C o
ra06211129.dat 8
400 - Name o - 400
Retention Time %) 1
O
O
300 ; 300
(]
o
2 0
H &
§  200- O - 200
=
| |
100 - 1 f x - 100
t |
™ i
0 AN ,j K 0
o I
X
0 1 2 3 4 5 : 7
Minutes
FPD Results
Name Retention Time Height Area
H2S 2.155 423653 809767
COS 2.300 324135 712562
CS2 5.810 171310 823509
Totals
919098 2345838

E-79

11-234

Microvolts



METCO Environmental

Data File: C\EZStart\Projects\Default\Method\m 15051308.met
Method: 6/21/2011 4:28:42 PM
Acquired: 6/21/2011 4:21:32 PM
Printed: 1
FPD
e Cal r=TMimin 1D ©
ra06211130.dat o
| Name o i
400 - Retention Time @ - 400
8
300 - © 300
@
2 w
2 o
o 173
§ 200 Q [ 200
) £
; i
Pl |
I I
100 3 } | K - 100
Al /|
N |
0 & 3 0
I S
0 1 2 3 4 5 6 7
Minutes
FPD Results
Name Retention Time Height Area
H2S 2.153 441598 868653
COS 2.298 331577 739119
CS2 5.806 177537 857383
Totals
950712 2465155
E-80 11-234

Microvolts



METCO Environmental

Data File: C:\EZStart\Projects\Default\Method\m15051308.met
Method: 6/21/2011 4:52:04 PM
Acquired: 6/21/2011 4:44:52 PM
Printed: 1
FPD
—  Cal r=259/min 2B
ra06211132.dat % !
50 - Name - ~50
Retention Time o
o)
(:El i
40 4 - 40
0
‘ 2
2 30 0 - 30
Q o
g 751
s o
20 E ] 20
s |
| f‘
10 - - 10
|
0 ) -0
o :
0 1 2 3 4 5 & 7
Minutes
FPD Results
Name Retention Time Height Area
H2S 2.155 38701 57164
COS 2.300 51621 96717
CS2 5.806 20168 89058
Totals
110490 242939
E-81 11-234

Microvolts



METCO Environmental

Data File: C\EZStart\Projects\Default\Method\m 15051308 met
Method: 6/21/2011 4:59:56 PM
Acquired: 6/21/2011 4:52:45 PM
Printed: 1
FPD
] — Cal r=289Imin 2C P
50 ra06211133.dat s - 50
1 Name e :
Retention Time *
N
40 T - 40
n s
. 30 2 - 30
8 o :
g &
s O
20~ | - 20
I
10 - 10
I :
0 i Ug L -0
O -
0 1 2 3 4 5 6 7
Minutes
FPD Results
Name Retention Time Height Area
H28 2.153 37742 55735
COS 2.300 49569 93182
CS2 5.805 18806 82883
Totals
106117 231800

E-82 11-234

Microvolts




METCO Environmental

Data File: CAEZStart\Projects\Default\Methodim 15051308 . met
Method: 6/21/2011 5:07:56 PM
Acquired: 6/21/2011 5:00:46 PM
Printed: 1
FPD
e Cal r=258Imin 2D o -
50 ra06211134.dat e L 50
Name o
Retention Time o0 -
o
] X
40 - 40
" 30 é 30
% wn
3 o
2 72
2 O
20 - - 20
I
| fi
1 |
10 % " 10
| ,
0 : 8 - 0
o
0 1 2 3 4 5 6 7
Minutes
FPD Resuits
Name Retention Time Height Area
H2S 2.152 39359 58127
COS 2.298 50203 94443
CS2 5.801 19028 84094
Totals
108590 236664
E-83 11-234

Microvolts



METCO Environmental

Data File: C:\EZStart\Projects\Defauit\Method\m15051308.met
Method: 6/21/2011 5:50:57 PM
Acquired: 6/21/2011 5:16:47 PM
Printed: 1
FPD
——  Cal r=662/min 3A
6 ra06211135.dat L6
Name
Retention Time
, ! 3 -4
2 78}
9 o
8 o [72]
: 2 8
, @ | !
2 5 %i ; r 2
| I
E |
i i
o /'
s !
0 9 »» -0
0 1 ' 3 a 5 6 7
Minutes
FPD Results
Name Retention Time Height Area
H2S 2.152 1323 1953
COS 2.297 5748 11000
CS2 5.801 2233 10057
Totals
9304 23010
E-84 11-234

Microvolts



METCO Environmental

Data File: C\EZStart\Projects\Default\Method\m 15051308 .met
- Method: 6/22/2011 7:03:47 AM
Acquired: 6/21/2011 5:33:07 PM
Printed: 1
FPD
——  Cal r=662/min 3B
ra062111367.dat f
6 Name -6
Retention Time
4- 8 4
2 0
s by ©
Q i |
24 T i ?E f2
I ./i
0- s 0
[®]
0 1 2 3 4 5 6 7
Minutes
FPD Results
Name Retention Time Height Area
H28 2.152 1472 2106
COS 2.297 6080 11132
CS2 5.803 2340 10668
Totals
9892 23906
E-85 11-234

Microvolts



METCO Environmental

Data File: CAEZStart\Projects\Default\Method\m15051308.met
Method: 6/21/2011 5:48:10 PM
Acquired: 6/21/2011 5:40:59 PM
Printed: 1
FPD
— Cal r=662/min 3C
ra062111368.dat
6+ Name -6
Retention Time !
4- § =
a : w
3 a
H = o
421 i i :
2 T f 1 -2
I
i
H
I
i 1S
0 -0
0 1 2 3 4 5 6 7
Minutes
FPD Results
Name Retention Time Height Area
H2S 2.150 1493 2084
COS 2.297 6029 10861
CS2 5.801 2342 10466
Totals
9864 23411
E-86 11-234

Microvolts



METCO Environmental

Data File: CAEZStart\Projects\DefaulttMethod\m15051308.met
Method: 6/22/2011 6:15:01 PM
Acquired: 6/22/2011 6:07:56 PM
Printed: 1
FPD
~— Cal r= T1imin 1B
] ra06221151.dat ﬁ
Name N L
5007 Refention Time g - 500
0O
o
400 - - 400
; 5 :
2 300- - - 300
3 ]
& 8
2 !
200 - iﬁ 200
' ! I
i f }(
100 | \ - 100
| 5 \
ol \
0 il T 0
o i
X
0 1 2 3 4 5 6 7
Minutes
FPD Results
Name Retention Time Height Area
H2S 2.135 532816 1065048
COSs 2278 394114 878211
CS2 5.741 217920 1050398
Totals
1144850 2993657

E-87 11-234

Microvolts



METCO Environmental

Data File: C\EZStart\Projects\Default\Method\m15051308. met
Method: 6/22/2011 6:23:06 PM
Acquired: 6/22/2011 6:16:01 PM
Printed: 1
600 | FPD - 600
~— Cal r=71/min 1C
ra06221152.dat ~
Name N
Retention Time o
(42
0
o
400 - 400
| [v)
R
& 7o)
Q o
) [}
& I3}
§ 2
200 - } [‘. - 200
i |
il |
; 2l i
o P
] ) 4 0
o t
T
0 1 3 s 6 7
Minutes
FPD Results
Name Retention Time Height Area
H2S 2.133 549942 1129078
COS 2277 397730 892253
CS2 5.733 221426 1068455
Totals
1169098 3089786
E-88 11-234

Microvolts



METCO Environmental

Data File: CAEZStart\Projects\Default\WMethod\m 15051308 . met
Method: 6/22/2011 6:30:59 PM
Acquired: 6/22/2011 6:23:48 PM
Printed: 1
600 - FPD - 600
——  Cal = 71imin 1D
ra068221153.dat o
Name 5
Retention Time o
(2]
o}
o
400 - 400
2
2 [T
[ o
g (i
s o
200 } f\ - 200
Ll |
l \
3&1 2
™ i
0 ¢ a L 0
o
xI
0 1 2 3 4 5 7
Minutes
FPD Results
Name Retention Time Height Area
H2S 2.132 545488 1112613
COS 2.275 384966 857556
CS2 5.731 213943 1028845
Totals
1144397 2999014
E-89 11-234
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METCO Environmental
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H2S 2.133 47082 70723
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Totals
128279 284259
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METCO Environmental
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Totals
123967 272024
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METCO Environmental

Data File: C:AEZStart\Projects\Default\Method\m 15051308 . met
Method: 6/22/2011 7:03:50 PM
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H2S 2.130 51332 77574
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CS2 5.730 22391 98575
Totals
130177 283808
E-92 11-234

Microvolts



METCO Environmental

Microvoits

Data File: CAEZStart\Projects\DefanlttMethod\m15051308. met
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H2S 2.128 2207 3135
COS 2272 7467 13584
CS2 5.726 2939 13018
Totals
12613 29737
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METCO Environmental

Data File: CAEZStart\Projects\Default\Method\m15051308.met
Method: 6/22/2011 7:37:49 PM
Acquired: 6/22/2011 7:30:38 PM
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H28 2.128 2212 3125
COS 2.273 7327 13345
CS2 5.730 2847 12791
Totals
12386 29261
E-94 11-234
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METCO Environmental

Data File: C\EZStart\Projects\Default\Method\m 15051308 . met
Method: 6/22/2011 7:46:44 PM
Acquired: 6/22/2011 7:39:34 PM
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H2S 2.133 2077 3091
COS 2.278 7360 13996
C82 5.745 2893 12927
Totals
12330 30014
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METCO Environmental

Data File: CAEZStart\Projects\Defanlt\Method\m 15051308 met
Method: 6/23/2011 1:52:16 PM
Acquired: 6/23/2011 1:45:15 PM
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H2S 2.135 539417 1092340
COS 2.278 388024 863387
CS2 5.748 211445 1023257
Totals
1138886 2978984
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METCO Environmental

Data File: CAEZStart\Projects\Default\Method\m 15051308 met
Method: 6/23/2011 2:00:03 PM
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COS 2278 383511 858360
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Totals
1139361 3001872
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METCO Environmental

Data File: CAEZStart\Projects\Default\Method\m15051308. met
Method: 6/23/2011 2:07:55 PM
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H28 2.135 566135 1208543
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Totals
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METCO Environmental

Data File: C:\EZStart\Projects\Default\Method\m 15051308 . met
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H2S 2.135 48456 70611
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134463 292789
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METCO Environmental

Data File: C\EZStart\Projects\Default\Method\m 15051308. met
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Printed: 1
FPD o
~  Cal r=25%min 2D (523
60 - ra06231128.dat ¥ | 60
Name "
Retention Time o
xT
40- ® - 40
©
2 7]
Q o
8 )
s i ©
20- 1 ﬁ@ 20
|
|
%L |
< , |
0 ] bfg k } L 0
o
0 1 2 3 4 5 6 7
Minutes
FPD Results
Name Retention Time Height Area
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METCO Environmental

Daia File: C:AEZStart\Projects\Default\Method\m15051308.met
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METCO Environmental

Data File: C:AEZStart\Projects\Default\Method\m 15051308 met
Method: 6/23/2011 2:23:19 PM
Acquired: 6/23/2011 2:16:14 PM
Printed: 1
FPD
—  Gal r=662/min 3A
ra06231133.dat
Name
87 Retention Time . 8
6 -6
e 8 |
] o e 2
8 3 1
g 4- T O -4
i |
% f‘a
1 i %
2- % % H 2
' I ,
| |
0 }Lo } 0
(&
0 1 2 3 4 5 6 7
Minutes
FPD Results
Name Retention Time Height Area
H2S 2.137 3360 4994
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15219 36412
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METCO Environmental

Data File: CAEZStart\Projects\Default\Method\m 15031308 met
Method: 6/23/2011 2:31:13 PM
Acquired: 6/23/2011 2:24:08 PM
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Totals
14899 35239
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METCO Environmental

Data File: C:\EZStart\Projects\Default\Method\m 15051308 met
Method: 6/23/2011 2:39:40 PM
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H2S 2.135 3159 4644
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Totals
14267 34422
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METCO Environmental

Total Reduced Sulfur
Recovery Data Summary

Client: Marathon Proj. No.: 11-234
Source: Thermal Oxidizer #3 Date: 06/22/11
Curve 1
Recovery| Time | Response | Response | Curve | Dilution Concen Recovery Gas | Recovery
No. (mean) No. Factor (ppm) (path) (%)
1 12:25 4470 4470 1 1 17.50 Through System
12:29 6351 6351 1 1 19.98 Direct to GC 87.6
2 17:47 3942 3942 1 1 16.69 Through System
17:51 7071 7071 1 1 20.80 Direct to GC 80.2
E-105

11-234




Client:

Marathon

Proj. No.: 11-234
Source: Thermal Oxidizer #3 Date: 06/22/11
Curve 2
Recovery| Time | Response | Response | Curve | Dilution Concn Recovery Gas | Recovery
No. {mean) No. Factor (ppm) (path) (%)
3 12:46 10942 10942 2 1 21.45 Through System
12:41 14692 14692 2 1 24.03 Direct to GC 89.3
E-106

11-234



METCO Environmental

Data File: CAEZStart\Projects\Default\Method\m 15051308 met
Method: 6/22/2011 5:56:07 PM
Acquired: 6/22/2011 5:47:18 PM
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METCO Environmental

Data File: CAEZStart\Projects\Default\Method\m 15051308 met
Method: 6/22/2011 5:55:06 PM
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METCO Environmental

Data File: C:AEZStart\Projects\Default\Method\m15051308.met
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METCO Environmental

Data File: CAEZStart\Projects\Default\Methodim15051308.met
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METCO Environmental

Data File: C:\EZStart\Projects\Default\tMethod\m15051308. met
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Printed: 1
FPD
Line Chk Through GC
ra06231123.dat
E Name 3
10 Retention Time 10
8- s 8
L s
4- -4
é ,
2+ % {/g 2
G
N
0- o -0
T
0 1 2 3 4 5 6 7
Minutes
FPD Results
Name Retention Time Height Area
H2S 2.133 10510 14692
Totals
10510 14692
E-111 11-234

Microvoits



METCO Environmental

Data File: CA\EZStart\Projects\Default\Method\m 15051308. met
Method: 6/23/2011 12:51:25 PM
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