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1.0 INTRODUCTION  

The Unites States Environmental Protection Agency (U.S. EPA) recently issued an “Information 

Collection Request” (ICR) request to the Office of Management and Budget (OMB) in an effort 

to obtain information necessary to identify and categorize refinery process units potentially 

subject to the MACT standards that the Agency intends to develop pursuant to section 112(d) of 

the Clean Air Act (CAA).  The ICR request listed approximately 88 refinery sources that were 

required to perform extensive fuel and/or source sampling.  The ICR is divided into four (4) 

components as follows: 

 

• Component 1 (Questionnaire) 

• Component 2 (Emission Inventory) 

• Component 3 (Distillation Feed Sampling) 

• Component 4 (Testing and ERT reporting) 

 
On March 31, 2011, U.S. EPA sent a Section 114 letter to the BP-Husky Refining Company in 

Oregon, Ohio stating that the facility was subject to the ICR and that certain information would 

need to be submitted by the facility to satisfy U.S. EPA’s ICR.  More specifically, EPA 

requested that one of the facility’s Delayed Coking Units be tested for various pollutants, and 

that the test data obtained during the test program be submitted under the ICR.  BP-Husky 

selected the Delayed Coking Unit 3 (DCU 3) for testing. 

 

“Component 4” of the ICR specifies the testing and reporting requirements for the Refinery ICR.  

The purpose of this submittal is to satisfy the “Component 4” requirement.  This test report 

summarizes the test data that was obtained, the procedures that were followed, the test methods 

that were used, and any EPA-approved deviations from the procedures of the prescribed test 

methods.  In addition, this test report includes the Electronic Reporting Tool (ERT) and Refining 

Testing Supplement (RTS) printouts of the ICR emissions test data, where applicable.  The ERT 

and RTS data were also submitted in U.S. EPA’s required electronic format as part of this test 

report submittal. 
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2.0 BACKGROUND 

The emissions testing and fuel sampling requirements in the Refinery ICR are specific to each 

source and depend on process type, fuel type, and emissions control device(s).  For delayed 

coking units, the emissions test requirements include: multiple metals, speciated volatile organic 

compound hazardous air pollutants (VOC HAPs); speciated semi-volatile organic HAPs (SVOC 

HAPs); total hydrocarbons (THC); aldehydes (formaldehyde, acetaldehyde, and propanal); 

methane and ethane (CH4 and C2H6); carbon monoxide (CO); sulfur dioxide (SO2); nitrogen 

oxides (NOx); hydrogen chloride, chlorine, and hydrogen fluoride (HCl, Cl2, and HF); hydrogen 

cyanide (HF); hydrogen sulfide, carbonyl sulfide, and carbon disulfide (H2S, COS, and CS2); 

total reduced sulfur compounds (TRS); total filterable and condensible particulate matter (PM 

and PM2.5-CON); mercury compounds (Hgtp, Hg0, and Hg2+); oxygen and carbon dioxide (O2 

and CO2); moisture (H2O); and the flow rate of the vent gas tested. 

 

The source sampling for this project required the use of numerous air emissions testing methods.  

For this ICR data collection project, and based upon engineering judgment and experience, the 

following list of methods were used as recommended (or permitted) by U.S. EPA as a primary or 

alternative test method in Refinery ICR “Component 4 – Part VIII:” Test Procedures, Methods 

and Reporting Requirements for the Information Collection Request for Petroleum Refineries: 

 

• EPA Method 1 – Selection of Sampling Points 

• EPA Method 2 – Stack Gas Velocity and Flow Rate 

• EPA Method 3/3A – O2 and CO2 

• EPA Method 4 – H2O 

• EPA Method 5 – PM 

• EPA Method 6C – SO2 

• EPA Method 7E - NOx  

• EPA Method 15A – TRS 

• EPA Method 18 – H2S, COS, and CS2; CH4 and C2H6; and VOC HAPs 

• EPA Method 25A - THC 

• EPA Method 26A – HCl, Cl2, and HF 

• EPA Method 29 – Metals 
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• EPA Method 202 – PM2.5-CON 

• EPA Method 308 – Methanol 

• EPA Method 320 – Aldehydes and Carbon Monoxide 

• EPA Method 0010 – SVOC HAPs 

• Other Test Method (OTM) 29 – HCN 

• ASTM D6784-02 (aka the “Ontario-Hydro Method”) – Hgtp, Hg0, and Hg2+ 

 

Due to the nature and complexity of the testing, all of the pollutants in the above list could not be 

sampled simultaneously.  In recognition of this, Refinery ICR “Component 4 – Part VIII,” §1.1.2 

specifies the pollutant types that must be sampled simultaneously, at a minimum, by utilizing a 

pre-designated lettering system for each pollutant.  For example, one set of test runs must include 

all of the pollutants designated with an “A,” and another set includes all pollutants marked with a 

“B,” etc.  Further, for situations where simultaneous sampling by letter may not be possible due 

to sampling port or duct diameter constraints, etc., each test run set could be performed on a 

“subset” basis utilizing a pre-designated letter and number.  For example, one set of test runs 

must include all of the pollutants designated with an “A1,” and another set includes all pollutants 

marked with an “A2,” etc.   

 

Table 2-1 of this test report summarizes the letter and number designations for the pollutants 

required to be tested on delayed coking units, as prescribed by “Component 4” of the Refinery 

ICR: 

 

Table 2-1.  Pollutant Letter and Number Designation Matrix 
 

Group 

A  
Group 

B  
Group 

C  
Group 

D  All 
Groups 

 

Al = VOC, Aldehydes 
 

A2 = SVOC 
 

A3 = THC, CO, and 
CH4/C2H6 

 

 

Not Required for 
Delayed Coking 

Units 

 
 

C1 = HCl/Cl2/HF and 
HCN 

 

C2 = H2S/COS/CS2 
and TRS 

 

 
 

Dl = Metals and 
PM/PM2.5-CON 

 

D2 = Hgtp/Hg0/Hg2+ 
 

D3 = Not Required  
 

D4 = SO2 and NOx 
 

 

Gas Flow Rate,  
O2/CO2, and 

H2O     
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The ICR required that three (3) runs per pollutant must be performed at normal operating 

conditions on DCU 3.  Table 2-2 summarizes in detail the prescribed sample groups, pollutants, 

test methods, and analytical methods for this test program, as well as the targeted run times and 

sample volumes for each sample run.  The analytical laboratory is also presented for each target 

analyte. 
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Table 2-2.  ICR Test Matrix – BP Husky DCU 3 
 

Total 
Test 
Runs 

Sample 
Group 

Pollutant Test Method 
Target 
Run 

Length 

Target  
Sample 
Volume 

Analytical Method (Technique) Analytical Laboratory 

3 A1 VOC HAP (Low) EPA Method 18 70-min <10 L EPA Method 18 (GC/FID-Bag) URS On-site 
3 A1 VOC HAP (High) EPA Method 18 70-min ≥35 L EPA Method 18 (GC/FID-Sorbent) Enthalpy Analytical, Inc 
3 A1 Methanol EPA Method 308 70-min ≥35 L EPA Method 308 (GC/FID-Sorbent) Enthalpy Analytical, Inc 
3 A1 Aldehydes EPA Method 320 70-min N/A EPA Method 320 (FTIR) URS On-site 
3 A2 SVOC HAP SW-846 Method 0010 70-min >0.05 m3 SW-846 Methods 3542/8270D (GC/MS) TestAmerica Laboratories, Inc 
3 A3 THC EPA Method 25A 70-min N/A U.S. Method 25A (FID) URS On-site 
3 A3 Methane, Ethane EPA Method 18 70-min <10 L EPA Method 18 (GC/FID-Bag) URS On-site 
3 A3 CO EPA Method 320 70-min N/A EPA Method 320 (FTIR) URS On-site 

3 C1 HCl, Cl2, HF EPA Method 26A 70-min >0.05 m3 EPA Method 26A (IC) Enthalpy Analytical, Inc 
3 C1 HCN OTM-29 70-min >0.05 m3 U.S. OTM-29 (IC) Enthalpy Analytical, Inc 
3 C2 H2S, COS, CS2 EPA Method 18 70-min <10 L EPA Method 18 (GC/FPD-Bag) URS On-site 
3 C2 TRS EPA Method 15A 70-min <10 L EPA Method 6 URS On-site 

3 D1 Metals EPA Method 29 70-min >0.05 m3 SW-846 Method 6020A (ICAP/MS) TestAmerica Laboratories, Inc 
3 D1 PM EPA Method 5 70-min >0.05 m3 EPA Method 5 (Gravimetric) Enthalpy Analytical, Inc 
3 D1 PM2.5-CON EPA Method 202 70-min >0.05 m3 EPA Method 202 (Gravimetric) Enthalpy Analytical, Inc 
3 D2 Hgtp, Hg0, Hg2+ ASTM D6784-02 70-min >0.05 m3 SW-846 Method 7470A (CVAAS) TestAmerica Laboratories, Inc 
3 D4 NOx EPA Method 7E 70-min N/A EPA Method 7E (Chemiluminescence) URS On-site 

3 D4 SO2 EPA Method 6C 70-min N/A EPA Method 6C (UV) URS On-site 

All A/C/D Moisture EPA Method 4 70-min >0.05 m3 EPA Method 4 (Gravimetric) URS On-site 
All A/C/D O2 and CO2 EPA Method 3A 70-min N/A EPA Method 3A (Parametric/IR) URS On-site 
All A/C/D Flow Rate EPA Methods 2/3A/4 70-min N/A EPA Methods 2/3A/4 URS On-site 

 

Notes 

1. “Component 4” of the ICR requires sampling during the entire venting cycle, and the venting cycle of DCU 3 was expected to last approximately 70 minutes at the time of 
drafting the Test Plan for this project.  However, during the actual test program, if the venting cycle lasted longer (or shorter) than 70 minutes, then the length of the test run was 
adjusted to reflect the actual duration of the venting cycle, where practicable. 

2. The target dry gas sample volume of >0.05 m3 (which corresponds to 1.77 ft3) and a wet gas sample volume of >5 m3 (which corresponds to 176.6 ft3) is appropriate for 
isokinetic and EPA Method 4 sampling trains operated during this measurement program; however, per “Component 4” of the ICR, no sampling volume requirement is associated 
with any EPA test method performed on a DCU Vent. 
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3.0 SUMMARY OF ICR TESTING RESULTS 

Table 3-1 summarizes the source test parameters, the test methods used, and the reporting tool 

format (i.e., either ERT or RTS) used for the source test data obtained for the ICR test program. 

Note that for other ICR projects, EPA has required that all of the data be submitted in the ERT 

format.  However, for DCU sources, it was realized during the report-writing phase of this 

project that the ERT software is not fully compatible with the data that is required to be reported 

under the ICR.  For these instances, the data is alternatively being submitted in the RTS format 

via Excel spreadsheets.   

 

Table 3-2 summarizes the results (based upon the 3-run averages) of this testing program for 

each of the general pollutants tested.  Tables 3-3 through 3-6 summarize the results (based upon 

the 3-run averages) of this testing program for each of the individual non-methane/non-ethane 

(NMNE) VOCs, semi-VOCs, aldehydes, and metals measured, respectively.  For tables 3-2 

through 3-6, the tables list the pollutant concentration in the units required by the ICR as well as 

the mass emission rates of the pollutants on a lbs/hr (as tested), lbs/hr (annualized), lbs/cycle 

(i.e., lbs per venting event), and tons per year (tpy) basis.  The final concentration and emission 

rate data summarized in Tables 3-2 through 3-6 have also been dilution corrected and represent 

the “true” measured value obtained during the ICR test program for that pollutant. 

 

Appendix 1 of this test report contains the more detailed and comprehensive run-by-run results 

printed in the applicable spreadsheet format required by EPA.  In addition, the ERT (and RTS) 

data will also be submitted to EPA electronically as part of this test report submittal.  Appendix 3 

of this test report includes the full laboratory analytical reports for each of the applicable 

pollutants tested. 
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Table 3-1.  ICR Test Results – Reporting Tool Format 

 
Parameter Test Method Reporting Tool Format 

Stack Gas Flow Rate EPA Methods 1/2/3A ERT 
O2 and CO2 EPA Method 3A ERT 

H2O EPA Method 4 ERT 
PM and PM2.5-CON EPA Method 5/202 ERT 

SO2 EPA Method 6C ERT 
NOx EPA Method 7E ERT 
CO EPA Method 10 (via 320) ERT 

THC EPA Method 25A ERT 
HCl, Cl2, and HF EPA Method 26A ERT 

Metals EPA Method 29 ERT 
TRS EPA Method 15A RTS 

H2S, COS, and CS2 EPA Method 18 RTS 
Methane and Ethane EPA Method 18 RTS 

VOC EPA Method 18 RTS 
Methanol EPA Method 308 RTS 
Aldehydes EPA Method 320 RTS 

SVOC Method 0010 RTS 
HCN OTM 29 RTS 
Hg ASTM D6784-02 (O-H) RTS 
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Table 3-2.  ICR Test Results – BP Husky DCU 3 
 

Run Names Pollutant Test Method 
Average 

Run 
Length 

Average 
Sample 
Volume 

Average 
Concentration 

(varies) 

Average 
Emission Rate 

(lbs/cycle) 

Average 
Emission Rate 
(lbs/hour)actual 

Average 
Emission Rate 
(lbs/hour)annual 

Average 
Emission Rate 

(tons/year) 
A-2*, A-3, A-4 VOC HAP (Low) EPA Method 18 82-min N/A See Table 3-2 for individual VOC data (via bag) 

A-2*, A-3, A-4 VOC HAP (High) EPA Method 18 82-min 34.5 L See Table 3-2 for individual VOC data (via sorbent) 
A-2*, A-3, A-4 Methanol EPA Method 308 82-min 35.9 L <1,100,000 µg/dscm <0.29 <0.19 <0.017 <0.076 
A-2*, A-3, A-4 Aldehydes EPA Method 320 95-min N/A See Table 3-4 for individual aldehyde data 
A-2*, A-3, A-4 SVOC HAP SW-846 Method 0010 82-min 3.51 dscf See Table 3-3 for individual SVOC data 
A-2*, A-3, A-4 THC (as C3H8) EPA Method 25A 95-min N/A 437,000 ppmd 377 236 22.8 100 

A-2*, A-3, A-4 Methane EPA Method 18 
95-min N/A 

911,333 ppmd 321 198 19.5 85.2 

A-2*, A-3, A-4 Ethane EPA Method 18 91,433 ppmd 54.9 34.4 3.33 14.6 

A-2*, A-3, A-4 CO EPA Method 320 95-min N/A 4,273 ppmd 1.67 1.03 0.101 0.443 

C-1, C-2, C-3* HCl EPA Method 26A 
76-min 1.31 dscf 

3,800 mg/dscm <0.1500 <0.2000 <0.00910 <0.04000 

C-1, C-2, C-3* Cl2 EPA Method 26A <4.4 mg/dscm <0.0004 <0.0003 <0.00003 <0.00012 
C-1, C-2, C-3* HF EPA Method 26A <46 mg/dscm <0.0036 <0.0029 <0.00022 <0.00095 
C-1, C-2, C-3* HCN OTM-29 59-min 1.15 dscf <36,000 µg/dscm <0.0023 <0.0023 <0.00014 <0.00061 

C-1, C-2, C-3* H2S EPA Method 18 

79-min N/A 

54,800 ppmd 7.14 5.77 0.433 1.90 

C-1, C-2, C-3* COS EPA Method 18 <5,433 ppmd <1.2 <0.88 <0.074 <0.32 

C-1, C-2, C-3* CS2 EPA Method 18 <5,900 ppmd <1.7 <1.2 <0.100 <0.45 

C-1, C-2, C-3* TRS (as SO2) EPA Method 15A ~55-min 110 L 71,000 ppmd − − − − 

D-2, D-4*, D-5 Metals EPA Method 29 124-min 2.59 dscf See Table 3-5 for individual metals data 

D-2, D-4*, D-5 PM EPA Method 5 

126-min 3.02 dscf 

1.69 gr/dscf 0.999 0.465 0.061 0.265 

D-2, D-4*, D-5 PM2.5-CONorganic EPA Method 202 0.79 gr/dscf 0.494 0.235 0.030 0.131 

D-2, D-4*, D-5 PM2.5-CONinorganic EPA Method 202 1.32 gr/dscf 0.883 0.419 0.054 0.234 

D-2, D-4*, D-5 PM-TOTAL EPA Method 5/202 3.81 gr/dscf 2.38 1.12 0.144 0.631 

D-2, D-4*, D-5 Hgtp ASTM D6784-02 

87-min 1.63 dscf 

− − − − − 

D-2, D-4*, D-5 Hg0-Elemental ASTM D6784-02 <4.5 µg/dscm <0.0000009 <0.0000006 <0.00000005 <0.0000002 

D-2, D-4*, D-5 Hg2+-Oxidized ASTM D6784-02 <21 µg/dscm <0.0000042 <0.0000029 <0.00000025 <0.0000011 

D-2, D-4*, D-5 Hg-TOTAL ASTM D6784-02 <25 µg/dscm <0.0000050 <0.0000036 <0.00000031 <0.0000013 

D-2, D-4*, D-5 NOx EPA Method 7E 
117-min N/A 

~0 ppmd Pollutant was not observed in any run.  See Section 3.1 of this report. 

D-2, D-4*, D-5 SO2 EPA Method 6C ~0 ppmd Pollutant was not observed in any run.  See Section 3.1 of this report. 

All Runs 

Moisture EPA Method 4 Varied Varied H2O contents ranged from 97.8-99.8% 

O2 EPA Method 3A Varied N/A O2 contents for all test runs was 0.0% 

CO2 EPA Method 3A Varied N/A CO2 contents for all test runs was 0.0% 

Flow Rate 
EPA Methods 

2/3A/4 
Varied N/A 

Stack gas flow rates ranged from 12.0-129.6 dscfm; 
Stack gas velocities ranged from 182.7-480.3 fps and 124.6-327.5 MPH 
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Table 3-3.  ICR Test Results for Individual VOC HAPs (Method 18) 
 

VOC HAP 
(Bag Samples) 

Average 
Concentration 

(ppm) 

Average 
Emission Rate 

(lbs/cycle) 

Average 
Emission Rate 
(lbs/hour)actual 

Average 
Emission Rate 
(lbs/hour)annual 

Average 
Emission Rate 

(tons/year) 

Acetone <0.41 <0.82 <0.49 <0.05 <0.22 

Acrolein <0.34 <0.66 <0.40 <0.04 <0.18 

Acrylonitrile <0.32 <0.58 <0.35 <0.04 <0.15 

Benzene <0.75 <1.9 <1.1 <0.11 <0.49 

1,3-Butadiene <0.25 <0.47 <0.28 <0.03 <0.13 

Carbon disulfide <0.05 <0.12 <0.07 <0.01 <0.03 

1,2-Dibromoethane <0.26 <1.7 <1.0 <0.10 <0.44 

Hexane <0.24 <0.70 <0.42 <0.04 <0.18 

Methylene chloride <2.0 <4.4 <3.3 <0.27 <1.2 

Pentane <0.28 <0.68 <.42 <0..04 <0.18 

Tetrachloroethene <0.29 <1.7 <1.0 <0.10 <0.44 

Trichloroethene <0.38 <1.7 <1.0 <0.10 <0.46 

Toluene <2.5 <6.8 <4.3 <0.41 <1.8 

VOC HAP 
(Sorbent Samples) 

Average 
Concentration 

(µg/dscm) 

Average 
Emission Rate 

(lbs/cycle) 

Average 
Emission Rate 
(lbs/hour)actual 

Average 
Emission Rate 
(lbs/hour)annual 

Average 
Emission Rate 

(tons/year) 

Acetonitrile <0.0000017 <0.66 <0.36 <0.040 <0.180 

Acrylonitrile <0.0000990 <0.33 <0.20 <0.020 <0.088 

Chlorobenzene <0.0000780 <0.29 <0.16 <0.017 <0.077 

Cumene <0.0000460 <0.16 <0.09 <0.010 <0.043 

Ethylbenzene <0.0000015 <0.57 <0.30 <0.034 <0.150 

Methyl Isobutyl Ketone <0.0000310 <0.10 <0.06 <0.006 <0.028 

Methyl t-Butyl Ether <0.0000310 <0.11 <0.06 <0.007 <0.028 

2-Nitropropane <0.0000012 <0.43 <0.25 <0.026 <0.110 

Styrene <0.0000520 <0.18 <0.10 <0.011 <0.047 

2,2,4-Trimethylpentane <0.0000290 <0.10 <0.06 <0.062 <0.027 

o-Xylene <0.0000034 <1.3 <0.67 <0.077 <0.340 

p-Xylene <0.0000067 <2.7 <1.4 <0.160 <0.710 
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Table 3-4.  ICR Test Results for Individual SVOC HAPs (Method 0010) 
 

VOC HAP 
Average 

Concentration 
(µg/dscm) 

Average 
Emission Rate 

(lbs/cycle) 

Average 
Emission Rate 
(lbs/hour)actual 

Average 
Emission Rate 
(lbs/hour)annual 

Average 
Emission Rate 

(tons/year) 
Acenaphthene 37,900 0.0150 0.0101 0.00089 0.0040 

Acenaphthylene 7,760 0.0029 0.0020 0.00017 0.0008 

Aniline <37,000 <0.0130 <0.0091 <0.00081 <0.0036 

Anthracene 180,000 0.0600 0.0042 0.00364 0.0159 

Benzidine <260,000 <0.0940 <0.0640 <0.00570 <0.0250 

Benz[a]anthracene 25,200 0.0051 0.0040 0.00031 0.0014 

Benzo[b]fluoranthene <11,000 <0.0037 <0.0026 <0.00022 <0.0001 

Benzo[k]fluoranthene <11,000 <0.0048 <0.0032 <0.00029 <0.0013 

Benzo[g,h,i]perylene 17,300 0.0032 0.0026 0.00019 0.0008 

Benzo[a]pyrene 26,900 0.0050 0.0040 0.00030 0.0013 

Benzo[e]pyrene 15,200 0.0029 0.0023 0.00017 0.0008 

Biphenyl 48,100 0.0200 0.0133 0.00119 0.0052 

Chrysene 31,700 0.0067 0.0051 0.00040 0.0018 

Cresols (total) 143,000 0.0454 0.0314 0.00275 0.0120 

Dibenz[a,h]anthracene <6,300 <0.0012 <0.0009 <0.00007 <0.0003 

Dibenzofuran 44,900 0.0177 0.0121 0.00108 0.0047 

Dibenzo[a,e]pyrene <9,700 <0.0019 <0.0015 <0.00011 <0.0005 

Dimethoxybenzidine <60,000 <0.0220 <0.0150 <0.00130 <0.0058 

Dimethylaminobenzene <18,000 <0.0060 <0.0041 <0.00036 <0.0016 

Dimethylbenz[a]anthracene <10,000 <0.0037 <0.0025 <0.00023 <0.0010 

3,3-Dimethylbenzidine <78,000 <0.0280 <0.0190 <0.00170 <0.0075 

Dimethylphenethylamine <36,000 <0.013 <0.0089 <0.00079 <0.0035 

2,4-Dimethylphenol 61,900 0.0203 0.0141 0.00123 0.0054 

Fluoranthene 30,100 0.0073 0.0054 0.00044 0.0019 

Fluorene 137,000 0.0496 0.0343 0.00301 0.0132 

Indeno[1,2,3-cd]pyrene 5,000 0.0009 0.0007 0.00006 0.0002 

Isophorone <12,000 <0.0044 <0.0030 <0.00027 <0.0012 

3-Methylcholanthrene <16,000 <0.0059 <0.0040 <0.00036 <0.0016 

2-Methylnaphthalene 1,820,000 0.7270 0.0496 0.04410 0.1930 

Naphthalene 987,000 0.0407 0.0277 0.02470 0.1080 

Nitrobenzene <12,000 <0.0044 <0.0030 <0.00027 <0.0012 

Perylene <2,000 <0.0005 <0.0004 <0.00003 <0.0001 

Phenanthrene 447,000 0.1460 0.1020 0.00884 0.0387 

Phenol 56,500 0.0179 0.0123 0.00108 0.0047 

1,4-Phenylenediamine <100,000 <0.0380 <0.0260 <0.00230 <0.0100 

Pyrene 114,000 0.0274 0.0203 0.00166 0.0073 

o-Toluidine 19,900 0.0067 0.0046 0.00040 0.0018 

POM 3,940,000 1.49 1.02 0.090 0.395 
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Table 3-5.  ICR Test Results for Individual Aldehydes (Method 320) 
 

Aldehyde 
Average 

Concentration 
(µg/dscm) 

Average 
Emission Rate 

(lbs/cycle) 

Average 
Emission Rate 
(lbs/hour)actual 

Average 
Emission Rate 
(lbs/hour)annual 

Average 
Emission Rate 

(tons/year) 
Acetaldehyde (C2H4O) <3,000,000 <0.71 <0.48 <0.043 <0.19 
Formaldehyde (CH2O) <500,000 <0.12 <0.08 <0.007 <0.03 

Propanal (C3H6O) <5,300,000 <1.3 <0.86 <0.077 <0.34 

 
 

Table 3-6.  ICR Test Results for Individual Metals (Method 29) 
 

Metal 
Average 

Concentration 
(mg/dscm) 

Average 
Emission Rate 

(lbs/cycle) 

Average 
Emission Rate 
(lbs/hour)actual 

Average 
Emission Rate 
(lbs/hour)annual 

Average 
Emission Rate 

(tons/year) 
Antimony (Sb) <0.008 <0.0000022 <0.0000010 0.00000013 <0.00000057 
Arsenic (As) <0.016 <0.0000052 <0.0000024 <0.00000031 <0.00000140 

Beryllium (Be) <0.001 <0.0000003 <0.0000002 <0.00000002 <0.00000009 
Cadmium (Cd) <0.004 <0.0000011 <0.0000005 <0.00000007 <0.00000029 
Chromium (Cr) <0.120 <0.0000340 <0.0000170 <0.00000210 <0.00000910 

Cobalt (Co) 0.015 <0.0000044 <0.0000021 <0.00000027 <0.00000120 
Lead (Pb) 0.474 0.0001350 0.0000623 0.00000820 0.00003590 

Manganese (Mn) 0.345 0.0000969 0.0000470 0.00000588 0.00002570 
Nickel (Ni) 0.473 0.0001780 0.0000800 0.00001080 0.00004730 

Selenium (Se) <0.130 <0.0000490 <0.0000220 <0.00000300 <0.00001300 

 

 

In order to convert the pollutant mass emission rate from lbs/hour (actual, as measured during the 

testing), the test data were first converted to a lbs/cycle basis as follows: 

 
MER * (Tc/60) = MERc 

 
Where:  MER = Average pollutant mass emission rate (lbs/hr) 
  Tc = Total length of the test run or cycle (minutes) 
  60 = Minutes per hour 
  MERc = Average pollutant mass emission rate (lbs/cycle) 
 
 

In order to convert the pollutant mass emission rate from lbs/cycle to tons per year (tpy), the 

following equation was used: 

 
MERc * (518/2,000) = TPY 

 
Where:  MERc = Average pollutant mass emission rate (lbs/cycle) 
  518 = # of vent cycles per year emitted from DCU 3 (see Section 4.2 of this report) 
  2,000 = lbs per ton  
  TPY = Average pollutant mass emission rate (tons per year) 
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In order to convert the pollutant mass emission rate from tons per year to an annualized lbs/hour 

value, the following equation was used: 

 
TPY * (2,000/8,760) = MERa 

 
Where:  TPY = Average pollutant mass emission rate (tons per year) 
  2,000 = lbs per ton  
  8,760 = Hours per year 
  MERa = Annualized pollutant mass emission rate (lbs/hr) 
 

For clarity, Tables 3-7 and 3-8 summarize the run layouts for this project in both the order that 

each test runs were actually performed, and on a pollutant sample group basis, respectively.  As 

can be seen, as the need was identified for additional testing, the schedule was adapted to 

accommodate additional runs.  Subsequently, these tables also indicate the runs which were not 

used for the data evaluation and reporting, as well as the runs in which sludge was injected into 

the tested coke drum (see Section 7.2 of this report). 

 

As an additional clarification, BP-Husky notes that there is a difference in the naming 

conventions between the “Sample Group Names” in Table 2-2 versus the “Run Names” in 

Tables 3-2, 3-7, and 3-8.  For example, Sample Group Name “A3” represents the subset of 

pollutants in Group A that were required to be tested simultaneously – CO, THC, methane, and 

ethane.  However, in Tables 3-2, 3-7, and 3-8, Run Name “A-3” represents the third sample run 

for the pollutants that were categorized under Group A. 
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Table 3-7.  BP Husky ICR Test Program – Test Run Matrix by Time Performed 

 

Overall 
Run No. 

Run Name Date Time DCU 3 Vent 

1 PRELIM 07/14/11 0800-0950 East 
2 D-1 (Not Used) 07/15/11 0220-0410 West 
3 D-2 07/15/11 1939-2125 East 
4 D-3 (Not Used) 07/16/11 1322-1518 West 
5 D-4 (Sludge Inj.) 07/18/11 0220-0332 West 
6 C-1 07/18/11 2029-2236 East 
7 C-2 07/19/11 1423-1520 West 
8 C-3 (Sludge Inj.) 07/20/11 0905-0950 East 
9 A-1 (Not Used) 07/21/11 0215-0356 West 
10 A-2 (Sludge Inj.) 07/21/11 2057-2231 East 
11 A-3 07/24/11 1955-2125 East 
12 A-4 07/25/11 1440-1543 West 
13 D-5 07/27/11 0128-0339 West 

 
 

Table 3-8.  BP Husky ICR Test Program – Test Run Matrix by Pollutant Sample Group 
 

Overall 
Run No. Run Name Date Time DCU 3 Vent 

1 PRELIM 07/14/11 0800-0950 East 
9 A-1 (Not Used) 07/21/11 0215-0356 West 
10 A-2 (Sludge Inj.) 07/21/11 2057-2231 East 
11 A-3 07/24/11 1955-2125 East 
12 A-4 07/25/11 1440-1543 West 
6 C-1 07/18/11 2029-2236 East 
7 C-2 07/19/11 1423-1520 West 
8 C-3 (Sludge Inj.) 07/20/11 0905-0950 East 
2 D-1 (Not Used) 07/15/11 0220-0410 West 
3 D-2 07/15/11 1939-2125 East 
4 D-3 (Not Used) 07/16/11 1322-1518 West 
5 D-4 (Sludge Inj.) 07/18/11 0220-0332 West 
13 D-5 07/27/11 0128-0339 West 
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3.1 Determination of ICR Testing Results 

The summary results presented in Section 3.0 of this report as well as the submitted spreadsheets 

are calculated from multiple inputs.  These include analytical results as well as the measured and 

calculated gas flow parameters.  The following conventions were used in the development and 

determination of the ICR test results: 

 

• Results are reported and used down to the laboratory reported method detection limit 
(MDL).  Results between the MDL and low calibration standard are included.   

• Multiple analytical results relating to a single sample are summed to develop a single 
value for the sample.  In this case, all results below the laboratory reported MDL are 
treated as the MDL.  This is a conservative approach to estimate the pollutant 
concentrations and emissions.   

• In the determination of the velocity of the DCU 3 vent gas (and therefore flow rate), the 
dry gas was presumed to be nitrogen.  This result is only used to develop the molecular 
weight of the emissions gas.  As the emissions gas is greater than 97% water in all cases, 
any error from assuming nitrogen as the dry gas is negligible. 

• Results for multiple analytes are summed to develop a single result for polycyclic organic 
matter (POM).  In this case, any results below the detection limit are treated as zero.   

• Samples from the SW-846 M0010 sampling train for semi-volatile organics were 
analyzed multiple times, giving multiple results for the same analyte from the same 
sampling train.  The reported value was selected as follows: 

o The sample result must be within the calibration curve.  If the result was above 
the calibration curve, a result from a diluted sample was reported.  This occurred 
with full-scan analysis.   

o If the sample result for full-scan analysis was below the lowest calibration 
standard, and if there was an alternate result from specific ion monitoring (SIM), 
the SIM result was reported.   

• No results are reported for both NOx and SO2.  These analytes were required to be to be 
measured, and the measurement was attempted.  However, neither analyte was observed 
in any of the runs.  Due to the matrix and the need for high dilution of the gas before it 
reached the instrument, the results were well below the calibration curve of the 
instrument.   

 

3.2 Data Limitations 

The results presented in this report should be considered estimates of true emissions from the 

DCU 3 vent.  There are numerous specific issues and situations associated with testing any coker 
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vent, and many of these compromises and issues has some impact on data quality and usability.  

These include: 

• Process Operations 

o A delayed coker unit is the very last unit in a refinery.  The feed to a coker unit is 
what remains of refinery feedstock after all the other processing steps.  This is not 
a well-characterized or controlled material.   

o It follows that any change in any upstream processing step may have a change in 
coker feed material, and therefore in coker operations and emissions.   

o Delayed coker operations are batch in nature.  By their very nature, batch 
processes are not as repeatable or controlled as continuous processes.   

o Within the coker itself, a significant activity is the cracking and fracturing 
process.  There is no approach to repeatability and control relative to what the 
actual cracking activity might be.  As a result, there can be void spaces, hot spots, 
uncracked areas, and bigger and smaller chunks of coke. 

o To some extent, coker operations are manual.  By their very nature, manual 
process are subject to greater variability than automated processes.   

• Sample Collection 

o Coker emissions gas is almost pure steam.  The standard methods for sampling 
gas condense the moisture from the gas stream, and then control and measure the 
dry gas remaining.  On a coker, there is very little dry gas remaining, and 
therefore the standard methods of controlling a sampling system are not 
applicable. 

o Sampling trains must be significantly modified to accommodate all the condensed 
water.  Standard trains that have 4 or 5 impingers might require 12 or more 
impingers.   

o Since the volume of dry gas is so low, the actual sampling rate of the dry gas is 
also very low.  This rate is outside the normal operations of the sampling 
equipment, and requires adaptation in sampling equipment calibration.   

o The dry gas from a coker is mostly hydrocarbons, with high levels of reduced 
sulfur species.  The standard gas measurement methods presume that the dry gas 
is inert, and primarily nitrogen, oxygen and carbon dioxide.  Measures must be 
taken to modify and adapt the methods to this very challenging matrix.  These 
measures include sampling dilution systems and the modification of impinger 
contents to address interferences and to protect the sampling equipment.   

o Frequently, as the coker emissions gas is condensed, a non-miscible organic layer 
is observed.  Sample train recovery procedures may have to be modified to deal 
with this organic condensate.   

o The sampling of steam and the condensation of water vapor and organic 
condensate in the sampling train raises a number of chemistry issues.  The overall 
dilution of the contents of the impingers could affect the absorbance and 
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reactivity.  Any chemically active species condensed might react with the 
impinger contents in an unexpected way.  Finally, the addition of condensed 
species may have some impact on sample preservation. 

o The gas flow rate can be very high (in excess of 200 miles per hour).  As such, the 
velocity measurement equipment must be adapted and modified.   

o The presence of large amounts of steam can also result in the presence of 
condensed steam at any cold point in any part of the sampling system.  This also 
occurs in the pitot tubes used to measure velocity, and requires that these lines be 
flushed with condensed air on a regular basis.   

o The presence of large amounts of steam and the potential for condensed water 
raises issues with maintaining and controlling temperatures throughout the 
sampling train.   

o The cutting deck and coker deck area are inhospitable locations.  Sampling staff 
and equipment must be protected from the environment.  To this end, much of the 
sampling equipment must be shut down completely between runs, and all of it 
must be covered and protected.   

o The instrumentation used for continuous measurements works best in a controlled 
environment.  This kind of environment is not available on a coker deck.  As a 
result, there are frequently issues with instrument drift and proper function.  In 
particular, it can be very difficult to keep the flame lit on the hydrocarbon 
analyzer.   

o The coke cutting process, which follows the coke venting process is considered 
very hazardous, and sampling staff must be off the cutting deck before cutting can 
start.  This results in a very short window after the completion of venting 
operations to perform all requisite post-sampling activities (e.g., sample train 
recovery, leak checks, post-test calibrations).   

• Sample Analysis 

o The large amount of steam means that the condensate samples are very large.  The 
laboratory must modify and adapt their procedures as well, to accommodate the 
sheer volume of sample.   

o As noted, the matrix is not the standard background of nitrogen, oxygen and 
carbon dioxide.  As a result, the impinger samples received by the laboratory may 
have different properties than more typical stack samples.  Again, laboratory 
procedures and methodology must be adapted.   

o The large amounts of hydrocarbon and reduced sulfur species in the gas stream 
require adaptation to sample preparation methods and may require dilution to 
have the analytes within the instrument calibration curves.   

o The presence of the organic condensate described above may require method 
modification and adaptation to prepare the collected sample for analysis.   

o The bulk of the sample is condensed moisture.  As such, many analytical fractions 
recovered from sampling trains might be more appropriately treated as water 
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samples.  In many of these cases, these samples will contain incompatible reactive 
species (e.g., H2S and HCN). 

 

As a result of the limitations and issues detailed above, and the specific issues highlighted at 

various other locations in this report, the emissions data from coker testing should be 

considered to be an estimate.  These data have unquantifiable (although identified) biases and 

uncertainties, and might best be treated as “order-of-magnitude” results.   
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4.0 FACILITY AND PROCESS DESCRIPTION 

4.1 Facility Location 

BP-Husky operates a petroleum refinery in Oregon, Ohio.  The BP-Husky Refinery is a highly 

automated petroleum refinery with the capacity to convert approximately 131,000 barrels of a 

mix of crude oils per calendar day (bbl/cd) into finished products.  The BP-Husky Refinery 

currently operates under Title V Operating Permit No. 04-48-02-0007, dated October 13, 2004.  

DCU 3, commissioned in 1999, is one of several manufacturing processes operating under the 

Title V permit. 

 

4.2 Source and Process Description 

DCU 3 converts heavy oil into more valuable products and feed stocks.  It has an operating feed 

capacity of 27,000 barrels per calendar day (bbl/cd) and produces approximately 1,600 tons per 

day (584,000 tons per year) of high-sulfur coke (fuel grade) which is sold as solid fuel to Toledo 

Edison or on the open market.  A brief description of DCU 3’s operation is presented in this 

section.   

 

DCU 3 is equipped with one process heater.  This equipment combusts refinery fuel gas (RFG) 

or natural gas to provide heat for the delayed coking process.  The process heater is upstream of 

two (2) coke drums and each coke drum has both a dedicated atmospheric depressurization vent 

(i.e., the main DCU vent) and an ejector vent.  DCU 3’s two (2) coke drums, each with a height 

of 78 feet (tangent to tangent) and an internal diameter of 27 feet, are designated as the west 

drum and the east drum.  DCU 3’s two (2) depressurization vents are designated as the west vent 

and the east vent.  The two (2) ejector vents are designated as the west ejector vent and the east 

ejector vent.  The DCU 3 drums and, subsequently, the vents, operate on an alternating basis.  

Hence, for this test program, either the west or east vent was tested for each test run. 

  

DCU 3 converts, via thermal cracking, residual oil from the vacuum or crude unit into light 

products, distillate, naphtha, fuel gases and petroleum (pet) coke.  The volatile constituents are 

driven out of the coke drum and into the fractionator, while the petroleum coke remains in the 

drum.  After an “on-line” coke drum is filled with pet coke, it becomes “off-line” and any 

residual volatile compounds are recovered from the pet coke via steaming to the fractionator and 
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then to the blowdown system.  The entire DCU 3 operates in a continuous series of cycles where 

the off-line coke drum is steam stripped, cooled, emptied of pet coke and warmed, while the on-

line coke drum is filled with coke via heated feedstock, and vice versa.  A DCU 3 process flow 

diagram is included in Appendix 2 of this test report. 

 

Steam and quench water are applied to the off-line coke drum to reduce the volatile hydrocarbon 

content and lower the temperature of the pet coke prior to removal (i.e., coke-cutting).  DCU 3 

quench and cutting water is contained in a single open tank prior to use.  The quench and coke-

cutting water is captured and recycled from the coke pit to the maze pit, fines pit, and 

hydrocyclones for clarification.  Quench and coke-cutting water is recycled to DCU 3 and used 

during subsequent operating cycles.  During approximately one (1) out of three (3) single coke 

drum operating cycles, sludge (belt-pressed refinery sewer solids) is also injected into the coke 

drum during the initial water quench, while the coke drum is still hot.   

 

Following the quenching cycle and prior to the removal of the coke drum’s top and bottom Delta 

valves (automated slide valves) to allow for the coke-cutting process, a vent opens to 

depressurize a coke drum directly to atmosphere (i.e., venting cycle) and to allow adequate 

draining of the remaining quench water.  This depressurized exhaust is what was tested for the 

ICR.  Quench water may be added to the coke drum during the venting cycle if required for 

cooling.  During the emissions test, atmospheric venting occurred at or below a coke drum 

internal pressure of five (5) pounds per square inch gauge (psig) and a temperature at or below 

400°F.  Additionally, interlocks controlled by a failsafe controller (FSC) do not allow the main 

DCU vent or ejector vent motor operated valves (MOV) to open automatically without meeting 

these conditions. 

 

Each vent is comprised of a single 8” pipe that releases gas (>98% steam) from a coke drum to 

atmosphere typically between 40 to 160 minutes during a normal venting cycle.  During normal 

operations of DCU 3 the ejector vent pipe, separate from the main DCU vent pipe, is also 

activated during the venting cycle.  The ejector vent uses a source of pressurized steam to create 

a low-pressure zone in the head space of the coke drum (i.e., Venturi effect) and expel steam and 

coke drum effluent vapor from the outlet of the ejector vent to atmosphere.  This procedure is 
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used to shorten the length of the venting cycle and to provide improved visibility of the top head 

of the coke drum during drilling of the coke. 

 

During the ICR test program, BP-Husky eliminated the use of the ejector vent during each 

venting cycle.  This was done to ensure that all emissions were captured at a single source, 

and to minimize the potential calculation errors associated with the summation of 

emissions from multiple sources.  By eliminating the use of the ejector vent, the typical 

venting cycle duration was estimated to increase from 55 to 70 minutes (on average).  Note 

that all phases of coker operations were the same during the testing as they are during 

normal operations, with the only difference being that the emissions were routed to a single 

emission source and not the two vents used during normal operation.  However, the total 

amount of mass emissions measured over each test run (via the main DCU vent) is 

representative of what would normally be emitted via the main DCU vent and ejector vent 

during a typical venting event. 

 

During the emissions test, when the coke drum reached an internal pressure of 0.5 psig during 

the venting cycle, the coke drum was drained of quench water and the top and bottom Delta 

valves were opened to remove the coke from the drum.  (Occasionally, the bottom Delta valve is 

opened prior to all the water being drained, but the intention is to have the water drained out of 

the drum prior to opening the heads.)  The FSC also contains interlocks for these automated de-

heading devices.  Once the heads are opened, coke is cut out of the coke drum with a high-

pressure water nozzle that is lowered through the top flange.  The pet coke drains from the coke 

drum through the bottom Delta valve into the coke pit where water is separated from the coke 

and recycled.  The pet coke is then transferred to a crusher and conveyer system for distribution 

and transport out of the refinery. 

 

A single coke drum is typically operated on a 16-17 hour operating cycle with a total batch 

process duration of 32-34 hours.  Subsequently, each venting cycle “should” occur at a 16.5 hour 

interval (on average), with an approximate venting duration of 1.1 hours per interval.  The “batch 

process duration” is the period of time that includes the operating cycle as well as coke drum 
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post-cutting procedures such as steaming, re-heading, pressure-testing and back-warming.  Table 

4-1 lists the approximate durations of key DCU 3 operational cycles.  For the purposes of this 

report, at an average venting cycle of approximately every 16.5 hours, DCU 3 currently operates 

with an annual potential of 531 batch cycles (i.e., venting events) from the two (2) coke drums 

combined.  

 
Table 4-1.  Approximate DCU 3 Operating Cycle Durations 

(as listed in “Component 1” of the ICR) 
 

Operational Cycle Duration 
(hours) 

Coke drum feed 16.3 
Steam to fractionator 1.6 

Steam to blowdown quench tower 0.8 
Quenching + Draining 6.6 

Venting 1.1 
De-heading, coke-cutting, and re-heading 2.4 

Pressure-testing + Preheating 4.6 
Total Batch Process Duration 32.6 

 

4.3 Process Operations 

According to “Component 4” of the ICR, DCU 3 must be operated at normal and representative 

conditions during the ICR test program.  Normal and representative operation of DCU 3 is 

approximately >90% of the operating feed capacity of 27,000 bbl/cd.  However, as described in 

Section 4.2 of this test report, the ejector vent will not be activated until the venting cycle is 

complete.  The following target operating parameters were defined for the ICR test program: 

 

• A quenching time of ≥four (4) hours; 

• A quench water volume of at least 160,000 gallons; 

• A coke drum overhead temperature at or below 400°F prior to atmospheric 

depressurization; 

• Ejector vents inactive during the venting cycle. 
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For the ICR test program, the following operating parameters were recorded during a 30-day 

period that included ICR test program:   

  

• Coke produced from the coke drum (tons/batch cycle); 

• Quench water volume per batch cycle for the coke drum (gal); 

• Duration of atmospheric venting cycle per batch cycle for the coke drum (hr);  

• Internal pressure of the coke drum during the operating cycle until the end of the 
venting cycle (psig), in one-minute intervals. 

 

4.4 Test Methods Sampling Locations 

BP-Husky has installed five (5) sampling ports on both the west vent and the east vent to allow 

for the sequential sampling of both emission sources during the ICR test program.  The West 

Vent and the East Vent are identical in design and have diameters of eight (8) inches.  There 

were ports installed on four (4) separate locations, or measurement planes, of each DCU 3 vent.  

There was a single sampling port (P1), with a diameter of three (3) inches, on the first 

measurement plane and closest to the outlet of DCU 3 vent pipe.  The EPA Method 1A/2 

sampling train was operated at this location during the ICR test program and was used to 

measure the DCU 3 vent gas velocity.  There were two (2) sampling ports (P2a and P2b) with 

diameters of four (3) inches on a second measurement plane.  Various isokinetic sampling trains 

and/or dilution sampling systems were operated at P2a and P2b.  There were two (2) sampling 

ports (P3a and P3b) with diameters of four (4) inches on a third measurement plane.  Various 

isokinetic sampling trains and/or dilution sampling systems were also operated at P3a and P3b.  

Finally, there was a single sampling port (P4), with a diameter of two (2) inches, on a fourth 

measurement plane.  Only the dilution sampling system was operated at P4.  Appendix 2 of this 

test report presents both a side-view schematic and cross-section schematic of either DCU 3 

vent.  Note that for this sampling port configuration, while the sampling occurred at multiple test 

ports with varying diameters as described above, all of the vent sampling occurred over the 8” 

diameter of the vent(s) itself.  Each applicable sampling port was located in compliance with 

EPA Method 1A, “Sample and Velocity Traverses for Stationary Sources.”   
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This sampling port configuration allowed for the simultaneous sampling for all target compounds 

within each individual Group.  That is, for this test program, all Group A pollutants were 

sampled simultaneously, all Group C pollutants were sampled simultaneously, and all Group D 

pollutants were sampled simultaneously.  In addition, flow, O2, CO2, and H2O data were also 

obtained during each test run.   

 

Table 4-2 presents the variables used to describe the dimensions of the isokinetic sampling 

probes and nozzles, the 10% central area of the cross-section of the DCU 3 vent, and the 

sampling points allowed per EPA Method 1.  The isokinetic sampling probes and nozzles used 

during the ICR test program were designed to reduce their obstruction of the cross-sectional area 

below 5%.  As a results, two (2) isokinetic sampling probes and nozzles could be inserted into 

sampling ports on the same measurement plane and placed at least 1” apart without obstructing 

5% or more of the cross-sectional area.  An obstruction of less than 5% of the cross-sectional 

area was not considered a disturbance to the gas flow measurements.  Therefore, up to four (4) 

isokinetic sampling trains could be operated simultaneously in P2a, P2b, P3a and P3b during the 

venting cycle(s). 



 

–24– 

Table 4-2.  DCU 3 Vent Cross-section Dimensions 

 

Variable Description Value Units 

D Diameter 8.00 in 
D10% 10% Diameter 2.53 in 

A Area 50.3 in2 
A10% 10% Area 5.03 in2 
A5% 5% Area 2.51 in2 
WP Width of probe sheath 1.00 in 
LP Length of probe sheath 0.235 in 
AP Area of probe sheath 0.235 in2 
WN Width of nozzle 0.375 in 
LN Length of nozzle 2.50 in 
AN Area of nozzle 0.938 in2 

AP+N Area of probe sheath and nozzle 1.17 in2 
2AP+N Area of probe sheath and nozzle (X2) 2.35 in2 

PM Minimum distance to sampling point 2.74 in 
X Distance from sampling point to centroid of duct 1.26 in 
Y Distance from sampling point to centroid of duct 1.26 in 
Z Distance between sampling points 2.34 in 
β Angle 22.5 degrees 
θ Angle 135 degrees 
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5.0 EPA METHOD ICR TESTING PROCEDURES 

This section includes a discussion of the test methods that were used for sampling and analysis 

for the BP-Husky DCU 3 ICR test program. 

 

Note that the prescribed test methods described in this section were not originally intended for, 

nor are they typically used on, DCU vent sources.  Hence, numerous, significant modifications 

were applied to several of the test methods in order to complete the ICR test project.  Section 7.0 

of this test report provides in more detail the proposed revisions, modifications, and discussions 

made between URS and U.S. EPA with regards to the testing methodologies utilized during this 

test program.  Where these proposed method modifications were known in advance, any 

deviations from the standard procedures were noted in the Test Plan (i.e., protocol) that was 

previously submitted.  A copy of the final submitted Test Plan is included as Appendix 9 of this 

test report. 

 

The following subsections describe the test methods that were used for this test program in more 

detail, on a method-by-method basis.  Unless stated otherwise in Sections 5 and 7 of this test 

report, all stack sampling was performed in accordance with the applicable test methods as 

prescribed in “Component 4, Part VIII” of the Refinery ICR. 

 

During the ICR test program, the process data was electronically logged by the DCU Distributed 

Control System (DCS).  The process data is presented in Appendix 4 of this test report. 

 

5.1 Sample Run Durations 

According to “Component 4” of the ICR, sampling should be conducted over the duration of the 

venting cycle.  A venting cycle has been defined as the period of time between the activation of 

the DCU 3 vent (i.e., opening) and the optimal depressurization of the coke drum to atmosphere 

that is necessary before de-heading and the coke-cutting cycle can begin.  During normal 

operations of DCU 3, optimal depressurization is defined as a coke drum pressure of 0.5 psig.  

Therefore, the venting cycle was considered complete when the coke drum reached 0.5 psig.  

The duration of the venting cycle was contingent upon the temperature and pressure of the coke 

drum and the volumes of quench water and steam used to cool the pet coke.  For each test run 



 

–26– 

performed, the sampling equipment began collecting samples within one (1) minute of opening 

the DCU 3 vent.  The samples were collected until the venting cycle was complete (i.e., until the 

coke drum pressure reached 0.5 psig), or for as long as the sampling equipment remained 

operable within the acceptable performance ranges, or until health and safety limitations were 

encountered.1   

 

5.2 Method 1A – Sampling Points 

EPA Method 1A “Sample and Velocity Traverses For Stationary Sources With Small Stacks or 

Ducts,” was used to separate the velocity measurement location from the isokinetic sampling 

locations, and modified to allow the use of Type-S pitot tubes.  This technique is explained in 

more detail in Sections 4.4, 7.5, and 7.6 of this test report.   

 

5.3 Method 2 – Stack Gas Velocity and Flow Rate 

The DCU 3 vent gas velocity and volumetric flow rate was measured according to EPA Method 

2, “Determination of Stack Gas Velocity and Flow Rate from Stationary Sources (Type-S Pitot 

Tube).”  A EPA Method 2 sampling train was performed throughout each complete venting 

cycle, and the gas velocity data obtained during the operation of this sampling train was used for 

the calculation of isokinetic sampling rates as well as vent gas velocity and volumetric flow rate.   

 

This sampling system consisted of a sampling probe equipped with a Type-S pitot tube and 

instruments to measure the differential pressure, static pressure and temperature of the DCU 3 

vent gas stream. 

 

The DCU 3 vent gas differential pressure measurements were made with a gauge-oil manometer 

(or a digital manometer if the differential pressure exceeded 10 inches of H2O).  The vent gas 

static pressure was recorded using the EPA Method 2 sampling probe and a gauge-oil manometer 

(or magnehelic gauge if the static pressure exceeded 10 inches of H2O).  A calibration check was 

performed on the magnehelic gauges and digital manometers according to EPA Method 2, 

Section 6.2.1.  The Type-S pitot tubes were leak-checked before and after each test run and the 

                                                           
1 The project-specific health and safety plan (HASP) dictated that sampling personnel end sampling activities and 
begin moving away from the DCU 3 vent sampling location(s) before the coke-cutting cycle begins.   
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manometer was ‘zeroed’ at least hourly during each test run.  The vent gas differential pressure, 

static pressure and temperature readings were recorded at least every five (5) minutes during 

each test run.  These data were collected on a data sheet.  Due to the high velocity, high moisture 

concentration, and limited duration of the venting cycle, it was not practicable to check for the 

presence of cyclonic flow.  EPA Method 2 was modified such that the extent of cyclonic flow 

was not determined as part of this measurement program. 

 

All data measured by the EPA Method 2 sampling trains was recorded real-time and no samples 

were collected for recovery and analysis.  

 

5.4 Method 3A – O2 and CO2 

EPA Methods 2, 26A, 29, 5/202, Other Test Method 29, ASTM D6784-02, and SW-846 Method 

0010 all require the measurement of the molecular weight (MW) of the dry fraction of the 

sample gas.  The measured dry gas MW and the MW of water (18.0 g/g-mole) are then used to 

calculate the MW of the emissions gas on a wet basis, a parameter required for the quantification 

of isokinetic sampling rate and vent gas velocity and volumetric flow rate.  EPA Method 3A, 

“Determination of Oxygen and Carbon Dioxide Concentrations in Emissions from Stationary 

Sources (Instrumental Analyzer Procedure),” was performed during each test run and the O2 and 

CO2 concentration data were used to calculate the MW of the dry fraction of the DCU 3 vent 

exhaust gas.  The remaining balance of the dry gas fraction was designated as methane, the most 

concentrated compound in the DCU 3 vent gas after water. 

 

Samples of the DCU 3 vent gas stream were extracted using a dilution sampling system 

according to EPA Method 3A.  The dilution sampling system used a glass critical orifice and a 

source of pressurized nitrogen to dilute the DCU 3 vent gas at a nominal dilution ratio (DR) of 

between 20:1 and 100:1.  More specific dilution ratio information for this test method can be 

found in Appendix 3 – Section C of this report.  A heated particulate filter was placed 

immediately downstream of the inlet to the stainless steel dilution sampling probe tip and 

upstream of the critical orifice.  The diluted sample gas was routed through a heated Teflon 

sample line to the O2 and CO2 gas analyzers that quantify the target concentrations as parts per 

million by volume on a wet basis (ppmvw).  O2 and CO2 concentrations were determined using a 
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Servomex Analyzer Series 1400 paramagnetic O2 analyzer and a Servomex Analyzer Series 

1400 infrared CO2 analyzer, respectively.  The O2 and CO2 gas analyzers used during the ICR 

test program met the interference specifications of EPA Method 7E.  A schematic of the 

instrumental EPA Method (IRM) sampling system is presented in Appendix 2 of this test report. 

 

An EPM Dilution Probe and CleanAir Engineering Exemplar Flow Panel was used to implement 

and operate the dilution sampling system.  A stable dilution air pressure and critical orifice 

vacuum greater than 14.7” Hg (or manufacturer’s specification) was maintained through all 

calibrations as well as the sampling period for all test runs.  It is important to note that with a DR 

of 100:1 during each test run, the moisture concentrations in the bag samples was <1%.  All 

applicable dilution sampling system components were heated to approximately 300°F and the 

dew point of the sample gas was maintained lower than the operating temperature of the O2 and 

CO2 analyzers to minimize sample loss or interferences due to moisture.   

 

EPA Method 3A requires that the O2 and CO2 gas analyzers be calibrated using three (3) 

calibration gas concentrations: 

 

• A zero gas, such as high-purity nitrogen; 

• A mid-level calibration gas, containing O2 and CO2 at a concentrations of 40-60% of 
the span value; and 

• A high-level calibration gas, equivalent to the span value, containing O2 and CO2 
concentrations of 80-100% of the measurement range of the analyzer. 

 

Table 5-1 summarizes the analyzer spans and calibration gas values used for the Method 3A 

IRM measurements during this test program.   

 

Table 5-1.  IRM Analyzer Spans and Calibration Gas Values – Method 3A (O2 and CO2) 

 

Analyzer Span 
Calibration Gas Values (% of span) 

Zero-Level Low (<20%) Mid (40–60%) High (100%) 
O2 23.5 % See Low-Level 0.00 % (Zero N2) 11.4 % 23.5 % 

CO2 19.5 % See Low-Level 0.00 % (Zero N2) 9.48 % 19.5 % 
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The 3-point system calibration error test of the O2 and CO2 gas analyzers was completed prior to 

each test run.  During the calibration error test, an excess of each of the three (3) calibration 

gases was introduced upstream of the dilution sampling probe and heated Teflon line.  The 

analyzer response (corrected to the average DR) to each of the calibration gases must be within 

±2% of the certified concentration of the high-level calibration gas (i.e., span value).  During the 

system calibration error test, the sampling system response time was documented for each gas 

analyzer.  The dilution sampling system was leak-checked before each test run and placed at a 

single sampling point within the DCU 3 vent.     

 

EPA Method 3A requires that a 2-point system calibration error test be performed immediately 

after each test run using two (2) calibration gas concentrations: 

 

• A zero gas, such as high-purity nitrogen; and 

• A mid-level (40-60% of the span value) calibration gas. 

 

The drift between the pre-test run analyzer response and the post-test run analyzer response for 

the zero and mid-level gases must be ≤3% of the span value.   

 

The O2 and CO2 concentrations in the sample gas were measured continuously during each test 

run, and the analog voltage output reading from each electronic gas analyzer was converted to a 

digital format and recorded by a data acquisition system every ten (10) seconds.  O2 and CO2 

concentrations were measured throughout the venting cycle as long as EPA Methods 2, 4, 26A, 

29, 5/202, Other Test Method 29, ASTM D6784-02, or the SW-846 Methods 0010 sampling 

trains were operated.  Since the instrument calibration was performed through the dilution 

sampling system, O2 and CO2 concentrations were not bias-corrected.  During any given run, the 

average DRs for the dilution sampling system were developed as detailed in Section 8 of this 

report.  The selected DR for the run was applied to the average measured concentration of O2 or 

CO2.  The MDL for the O2 and CO2 analysis was expected to be approximately 0.2%.  When 

multiplied by the nominal DR (100:1), the actual MDL was between 4 and 20%.  More specific 
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dilution ratio information for this test method can be found in Appendix 3 – Section C of this 

report.  All O2 and CO2 concentration were determined in units of %. 

 

Note that the DCU 3 coke drum is not considered an oxidizing environment and the 

concentration of O2 in the actual or diluted DCU 3 vent gas stream was not expected to be >1% 

O2.  This fact was borne out by the test results. 

 

5.5 Method 4 – H2O 

The average moisture concentration measured was determined by using EPA Method 4, 

“Determination of Moisture Content in Stack Gases,” which was performed concurrently with 

each isokinetic sampling train.  The moisture data was also used to develop the vent gas 

volumetric flow rates and target compound mass emission rates. 

 

5.6 Method 5/202 – PM and PM2.5 

The procedures specified in EPA Method 5, “Determination of Particulate Matter Emissions 

from Stationary Sources,” were used to measure total filterable PM concentrations in the DCU 3 

vent gas stream.  EPA Method 202, “Determination of Condensible Particulate Emissions from 

Stationary Sources,” was used to measure the back-half condensable PM (PM2.5-CON) 

concentrations in the DCU 3 vent gas stream.  The principal components of the combined EPA 

Method 5/202 sampling train include a heated out-of-stack quartz-fiber filter, a series of dry 

impingers, and an un-heated out-of-stack Teflon-coated filter.   

 

The combined EPA Methods 5/202 sampling train consisted of the following components:   

 

• Stainless steel nozzle; 

• Sampling probe with glass liner; 

• Heated out-of-stack quartz-fiber filter; 

• Teflon transfer line;   

• Glass coiled condenser; 
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• One large glass impinger (3-liter), with knockout stem, empty, placed in a water bath 
maintained at ≤85°F; 

• One large glass impinger (3-liter), with modified Greenburg-Smith stem, empty, 
placed in a water bath maintained at ≤85°F; 

• Teflon-coated filter; 

• Two (2) standard glass impingers, with knockout stems, empty; 

• Two (2) standard glass impingers, with Greenburg-Smith stems, each containing 100 
ml 10% zinc acetate solution; 

• One standard glass impinger, with knockout stem, empty; 

• One standard glass impinger, with modified Greenburg-Smith stem, containing 100 
ml 1.0N potassium hydroxide solution; 

• One standard glass impinger, with knockout stem, empty; 

• One standard glass impinger, with modified Greenburg-Smith stem, containing 
approximately 300 g of silica gel desiccant; 

• Air-tight sample pump; 

• Dry gas meter; and 

• Orifice. 

 

EPA Method 202 (also referred to as the new “Dry Impinger Method”) includes several unique 

glassware preparation steps to ensure that the sampling train components are not contaminated 

with PM and organics that may interfere with the analysis.  Prior to initial use, all glassware was 

rinsed with D.I. H2O, acetone and hexane, then baked at 572°F for six (6) hours prior to use.  

Prior to each test run, the glassware was rinsed with HPLC H2O.   

 

EPA Method 1A and EPA Method 5/202 were modified to allow single-point sampling within 

the 10% centrally located area of the DCU 3 vent.  The EPA Method 1A sampling train was 

placed at least two (2) diameters downstream from the EPA Method 5/202 sampling location.  

EPA Methods 1A and 2 were performed simultaneously with EPA Method 5/202 to determine 

the isokinetic sampling rate and to measure the DCU 3 vent gas stream velocity.  EPA Method 4 

was also performed in conjunction with the EPA Method 5/202 sampling train to determine the 
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moisture concentration and dry gas volumetric flow rate.  The sampling was conducted during 

the entire venting cycle.  

 

The EPA Method 5/202 sampling train was leak-checked before and after each test run.  

Differential pressure across a Type-S pitot tube, temperature and static pressure measurements 

were recorded with the EPA Method 1A sampling train to determine the DCU 3 vent gas stream 

velocity and volumetric flow rate.  All relevant sampling train operating data, such as dry gas 

volumes and sampling train component temperatures, were collected at least every five (5) 

minutes on a data sheet.  The average isokinetic sampling rates were maintained ≤110%, to the 

extent practicable.  Note that a target dry gas sample volume of ≥0.05 m3 (≥5 m3 wet gas sample 

volume) was selected for this measurement program; however, no sample volume requirement is 

associated with any EPA test method performed on a DCU Vent.   

 

In addition, several temperatures must be maintained within specific ranges to comply with EPA 

Method 202.  The measured temperature at the outlet of the out-of-stack Teflon-coated filter was 

maintained between 65°F and 85°F during each test run.  The water bath containing the first two 

(2) impingers was maintained at a temperature ≤85°F during each test run.   

 

Following each test run, the condenser and impingers were purged with pressurized nitrogen for 

one (1) hour at a rate of at least 14 liters per minute according to modified EPA Method 202.  In 

addition, an inline filter was placed between the pressurized nitrogen source and the condenser.  

The condensate catch from the condenser was transferred to the second impinger prior to the 

purge.  Also, the first knockout impinger stem was replaced with a modified Greenburg-Smith 

stem prior to the purge.  During the purge, the condenser recirculation pump was operated and 

the water bath containing the backup impinger was maintained between 65 and 85°F.   

 

The PM samples were recovered separately into the following components: 

 

• Front-half (nozzle, probe liner and front-half of the filter holder) rinse with acetone; 
and 

• Quartz-fiber filter. 
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The PM2.5-CON samples were recovered separately into the following components: 
 

• Teflon-coated filter; 

• Contents of the first two (2) impingers, including a water rinse of the back-half of the 
quartz-fiber filter holder, the probe, the Teflon transfer line, the coiled condenser, the 
first two impingers, and the front-half of the Teflon-coated filter holder;  

• An acetone rinse of the back-half of the quartz-fiber filter holder, the probe, the 
Teflon transfer line, the coiled condenser, the first two impingers, and the front-half 
of the Teflon-coated filter holder; and 

• A hexane rinse of the back-half of the quartz-fiber filter holder, the probe, the Teflon 
transfer line, the coiled condenser, the first two impingers, and the front-half of the 
Teflon-coated filter holder. 

 

The PM determinations were performed according to EPA Method 5.  After delivery to the 

laboratory, the PM sample fractions were dried to constant weight.  The concentration of PM2.5-

CON was determined according to EPA Method 202.  According to EPA Method 202, the 

Teflon-coated filter may be extracted with both water and hexane if a final constant weight could 

not be obtained.  The aqueous impinger catch and rinse was extracted with hexane, and the 

extract was added to the hexane rinse sample fraction.  Both fractions (aqueous and hexane) were 

reduced to dryness, and the inorganic and organic weight gains were determined.  The results of 

the analysis of the field train recovery blank for PM2.5-CON was subtracted from each test run 

result, or 0.002 g, whichever was less.  Both the PM and PM2.5-CON concentrations are being 

reported in units of grains per dry standard cubic foot (gr/dscf) and the mass emission rates as 

pounds per hour (lbs/hr) and tons per year (tpy). 

 

5.7 Method 6C – SO2 

EPA Method 6C, “Determination of Sulfur Dioxide Emissions from Stationary Sources 

(Instrumental Analyzer Procedure),” was performed to quantify the SO2 concentrations in the 

DCU 3 vent exhaust gas.   

 

Section 5.4 of this test report provides a detailed description of the IRM sampling system design, 

sampling system operation, sampling system calibration, and sample analysis procedures.  The 

SO2 concentrations (as ppmvw) were determined using an Ametek 921 SO2 gas analyzer that 
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measures the characteristic absorption of ultraviolet radiation by SO2.  The Ametek 921 gas 

analyzer meets the specifications of EPA Method 7E. 

 

During any given run, the average DR for the dilution sampling system was developed as 

detailed in Section 8 of this report.  The selected DR for the run was applied to the average 

measured concentration of SO2.  The MDL for the SO2 analysis was expected to be 

approximately 1 ppmv.  When multiplied by the nominal DR (100:1), the actual MDL ranged 

from 20 to 100 ppmv.  More specific dilution ratio information for this test method is presented 

in Appendix 3 – Section F of this report.  The SO2 concentrations are being reported as ppmvd 

and the mass emission rates are being reported as lbs/hr and tpy.  

 

Table 5-2 summarizes the analyzer span and calibration gas values used for the Method 6C IRM 

measurements during this test program.   

 

Table 5-2.  IRM Analyzer Spans and Calibration Gas Values – Method 6C (SO2) 

 

Analyzer Span 
Calibration Gas Values (% of span) 

Zero-Level Low (<20%) Mid (40–60%) High (100%) 
SO2 9,980 ppm See Low-Level 0.00 ppm (Zero N2) 5,060 ppm 9,980 ppm 

 

5.8 Method 7E – NOx 

EPA Method 7E, “Determination of Nitrogen Oxides Emissions from Stationary Sources 

(Instrumental Analyzer Procedure),” was performed to quantify the NOx concentrations in the 

DCU 3 vent exhaust gas.   

 

Section 5.4 of this test report provides a detailed description of the IRM sampling system design, 

sampling system operation, sampling system calibration, and sample analysis procedures.  The 

NOx concentrations (as ppmvw) were determined using a Thermo Environmental Instruments 

(TEI) 42 Series gas analyzer that measures the chemiluminescence of NO2 after the reaction of 

NO in the sample gas with a source of O3.  This instrument measures NO2 in the sample gas by 

catalytically reducing the NO2 to NO before sample gas is introduced to the reaction chamber.  

The Thermo 42 series gas analyzer meets the interference specification of EPA Method 7E. 
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During any given run, the average DR for the dilution sampling system was developed as 

detailed in Section 8 of this report.  The selected DR for the run was applied to the average 

measured concentration of NOx.  The MDL for the NOx analysis was expected to be 

approximately 1 ppmv.  When multiplied by the nominal DR (100:1), the actual MDL ranged 

from 20 to 100 ppmv.  More specific dilution ratio information for this test method is presented 

in Appendix 3 – Section G of this report.  The NOx concentrations are being reported as ppmvd 

and the mass emission rates are being reported as lbs/hr and tpy.  

 

Table 5-3 summarizes the analyzer span and calibration gas values used for the Method 7E IRM 

measurements during this test program.   

 

Table 5-3.  IRM Analyzer Spans and Calibration Gas Values – Method 7E (NOx) 

 

Analyzer Span 
Calibration Gas Values (% of span) 

Zero-Level Low (<20%) Mid (40–60%) High (100%) 
NOx 9,910 ppm See Low-Level 0.00 ppm (Zero N2) 4,950 ppm 9,910 ppm 

 

 

5.9 Method 15A – TRS 

EPA Method 15A, “Determination of Total Reduced Sulfur Emissions from Sulfur Recovery 

Plants in Petroleum Refineries,” was performed to quantify the TRS concentrations in the DCU 

3 vent gas stream.  A dilution sampling system was used to extract gas samples from the DCU 3 

vent gas stream, and reduced sulfur compounds in the diluted sample gas were thermally 

oxidized to SO2, which were then collected in a series of hydrogen peroxide absorbing solutions 

as sulfate ion and analyzed by barium-thorin titration according to EPA Method 6, 

“Determination of Sulfur Dioxide Emissions from Stationary Sources.”  Modifications to the 

EPA Method 15A sampling system are acceptable provided that the system performance check is 

met. 

 

Section 5.4 of this test report provides a detailed description of the dilution sampling system 

design and operation.  Samples of the DCU 3 vent gas stream for the analysis of reduced sulfur 

compounds were extracted continuously using a sampling system equipped with a glass critical 
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orifice and diluted with high-purity nitrogen at a known DR between 20:1 and 100:1.  The EPA 

Method 15A sampling train was modified such that a heated stainless steel dilution probe was 

used instead of a heated, non-diluting Teflon probe.  In addition, the dimensions of the 

combustion tube may be modified from method specifications to interface with a commercially 

available combustion furnace; however, this modification is not expected to impact data quality.   

 

Recall that the DCU 3 coke drum is not considered an oxidizing environment and the 

concentration of O2 in the actual or diluted DCU 3 vent gas stream was not expected to be >1% 

O2.  Therefore, since significant SO2 concentrations were not expected in the sample gas, SO2 

scrubbing impingers were not included upstream of the combustion furnace, and alternatively 

combustion air must be added at a known rate upstream of the combustion furnace. 

 

The EPA Method 15A sampling train consisted of the following components:    

 

• Dilution sampling system; 

• Teflon “T” union and valve; 

• Purified, zero-grade combustion air in compressed gas cylinder; 

• Dry gas meter; 

• Combustion furnace; 

• Small glass impinger (30 mL), without bubbler stem, containing 20 mL 3% H2O2; 

• Small glass impinger (30 mL), without bubbler stem, containing 20 mL of 3% H2O2; 

• Small glass impinger (30 mL), without bubbler stem, empty; 

• Small glass impinger (30 mL), without bubbler stem, containing approximately 20 g 
of silica gel dessicant; 

• Air-tight sampling pump; 

• Dry gas meter; and 

• Orifice. 
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The dilution sampling system was leak-checked before each test run and the probe was placed at 

a single sampling point within the DCU 3 vent.  The dilution sampling system was thoroughly 

flushed with calibration standards of propane, methane, ethane, and H2S prior to each test run.  

However, since the target compound concentrations were expected to be highest during the first 

few minutes of the venting cycle, the dilution sampling system was not flushed with sample gas 

prior to beginning collection in the impinger train. 

 

The combustion furnace was operated at a temperature of 2,012 ±90°F and the temperature was 

monitored throughout each test run.  A combustion air flow rate of 0.5 ±0.05 liters per minute 

and a sample gas flow rate of 2.0 ±0.2 liters per minute was maintained throughout each test run.  

An O2 concentration of approximately 5.0% was maintained in the combustion furnace to allow 

the complete oxidation of reduced sulfur compounds to SO2.  All relevant sampling train 

operating data, such as dry gas volumes, sampling rates and sampling train component 

temperatures, were collected at least every five (5) minutes.  A target dry gas sample volume of 

140 liters was applicable to this test program.  The collection of 140 liters per sorbent sample 

required a sampling duration of approximately 70 minutes at a sampling rate of approximately 

2.0 liters per minute.  However, no sample volume requirement is associated with any EPA test 

method performed on a DCU Vent.  A post-test purge was not necessary and was not performed. 

 

A custom certified (±2% accuracy) calibration gas standard containing H2S in a balance of 

nitrogen was used to perform a recovery study.  EPA Method 15A was modified to allow the use 

of H2S rather than COS as the recovery gas because H2S is expected to compromise >90% of the 

TRS concentration, while COS was not expected to be measured in the DCU 3 vent gas stream 

above the applicable detection limits.   

 

Due to time limitations following a complete venting cycle (i.e., URS personnel must evacuate 

the DCU 3 prior to de-heading and the coke-cutting cycle), it is not practicable to perform a post-

test run recovery study per method specifications.  EPA Method 15A was modified so that the 

H2S calibration gas standard was introduced upstream of the dilution sampling probe for 30 

minutes prior to each test run.   The recovery study impinger train and the sample impinger train 

were analyzed using identical procedures.    
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EPA Method 15A was modified so that a sample recovery of 70-130%, rather than 80-120%, 

was demonstrated during each recovery study; however, the failure to demonstrate recovery 

within this criterion was not considered to invalidate the test run results.  An expanded recovery 

study criterion was necessary due to the significant potential sample loss in the stainless steel 

dilution probe, the magnitude of the DR required to sample the DCU 3 vent gas stream, and the 

impracticality of using alternative, costly, non-reactive and heat-tolerant materials in the dilution 

sampling system.  The test run results were not corrected to the recovery study results.   

 

Following each test run, the contents of the first three impingers and the rinses of the impingers 

and connecting glassware with HPLC H2O were composited as a single sample.  A Barium-

thorin titration was performed on the composited sample.  Duplicate sample analyses must agree 

within 1% or 0.2 mL, whichever is larger.  The MDL for TRS analysis was expected to be 

approximately 0.3 ppmv as SO2.  When multiplied by the maximum DR (100:1), the actual MDL 

was 30 ppmv as SO2.  More specific dilution ratio information for this test method can be found 

in Appendix 3 – Section H of this report.  The TRS (as SO2) concentrations are being reported as 

ppmvd and the mass emission rates are being reported as lbs/hr and tpy. 

 

5.10 Method 18 – H2S, COS, and CS2; CH4 and C2H6; VOC HAPs 

Methane (CH4) , ethane (C2H6), selected VOC HAPS, H2S, COS and CS2 concentrations in the 

DCU 3 vent gas stream were measured according to EPA Method 18, “Measurement of Gaseous 

Organic Compound Emissions by Gas Chromatography.”  Per “Component 4” of the ICR, EPA 

Method 18 may be used to measure H2S, COS and CS2 concentrations as an alternative to EPA 

Method 15, “Determination of Hydrogen Sulfide, Carbonyl Sulfide, and Carbon Disulfide 

Emissions from Stationary Sources.”  Due to the wide range of boiling points of the selected 

VOC HAPs that were measured as part of the ICR program, multiple sampling strategies were 

employed.  A combination of two (2) separate sampling systems – via bag sampling and sorbent 

sampling - was utilized to collect methane, ethane and selected VOC HAP emissions data per 

EPA Method 18.  EPA Method 18 is a performance-based sampling and analytical method that 

allows for some flexibility in sampling and analytical techniques provided that certain QA/QC 

criteria for instrument calibration and sample recovery criteria are achieved.    
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5.10.1 Bag Sampling 

Generally, the bag sampling train was used to sample for methane, ethane, VOC HAPs (not 

including methanol) with boiling points <99°C (i.e., VOC HAP (Low)), and H2S, COS and CS2.  

Samples of the DCU 3 vent gas stream for the analysis of organics was extracted continuously 

using a sampling system equipped with a glass critical orifice and diluted with high-purity 

nitrogen at a known DR.  Samples of the DCU 3 vent gas stream for the analysis of sulfur 

compounds were extracted at a known DR between 20:1 and 100:1.  A heated particulate filter 

was placed immediately downstream of the inlet to the stainless steel dilution sampling probe tip 

and upstream of the glass critical orifice.  The diluted sample gas passed from the glass critical 

orifice through a heated Teflon sampling line to a bag suitable for VOC and reduced sulfur 

sample collection and analysis (i.e., Flexfilm).  Knockout impingers were not used to condense 

moisture prior to sample collection in the bag.  

 

A flame ionization detector (FID) operates by ionizing organic compounds in the sample stream 

using the energy of a hydrogen flame.  The flame oxidizes organic compounds to generate 

carbon dioxide and water, and in the process, ions are formed in an electrical field between a 

polarized jet and collector electrode.  When negative ions migrate to the collector electrode, a 

current is produced proportional to the concentration of carbon atoms in the sample gas.   

Methane, ethane, and selected VOC HAP concentrations were measured using the GC/FID.   

 

A flame photometric detector (FPD) operates by analyzing the spectrum of light emitted by the 

target compounds as they luminesce in the hydrogen-fueled flame.  When target compounds are 

burned in the FPD flame, they emit photons of distinct wavelengths, and only those photons that 

are within the frequency range of the filter specifications can pass through the filter to the 

photomultiplier tube (PMT).  The PMT converts the photons it detects to an analog signal.  For 

sulfur-compound selective detection, the FPD uses a 394 nm band pass filter.  A GC/FPD was 

used to quantify H2S, COS and CS2 concentrations.   

 

An EPM Dilution Probe and CleanAir Engineering Exemplar Flow Panel was used to implement 

and operate the dilution sampling system.  A stable dilution air pressure and critical orifice 

vacuum greater than 14.7” Hg (or manufacturer’s specification) was maintained throughout the 
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sampling period for all test runs.  It is important to note that with an approximate DR of 20:1 

during each test run, the moisture concentrations in the bag samples were <5%.  All applicable 

dilution sampling system components were heated to approximately 300°F and the dew point of 

the sample gas was maintained lower than the operating temperature of the GC/FID and GC/FPD 

analyzers to minimize sample loss or interferences due to moisture.  The dilution sampling 

system was leak-checked before each test run and placed at a single sampling point within the 

10% central area of the DCU 3 vent.  The dilution sampling system was thoroughly flushed with 

calibration standards of propane, methane, ethane, and H2S prior to each test run.  However, 

since the target compound concentrations were expected to be highest during the first few 

minutes of the venting cycle, the dilution sampling system was not flushed with sample gas prior 

to beginning collection in the sample bag. 

 

A target dry gas sample volume of approximately 6 liters per bag sample was applicable to this 

test program.  The sampling rate was kept proportional to the DCU 3 vent gas stream velocity.  

The collection of approximately 6 liters per bag sample required sampling rates between 0.1 and 

0.5 liters per minute. At least one (1) bag sample was collected during each respective single, 

complete venting cycle.  The sample bags allowed for maximum gas volumes of at least 10 liters 

to allow for the expansion of gas during overnight air shipment to a subcontracted analytical 

laboratory, where required.  No sample volume requirement is associated with any EPA test 

method performed on a DCU Vent.  The bag samples were transported from the DCU 3 vent 

sampling location to a mobile laboratory for analysis by either a GC/FID or GC/FPD.  To the 

extent practicable, URS made effort to perform all sample analyses within 24 hours of collection.  

The sample bag was protected from sunlight at all times until analysis. 

 

The GC/FID and GC/FPD analyzers were calibrated using custom certified (±2% accuracy) 

calibration gas standards containing the target analytes in a balance of nitrogen.  As allowed by 

EPA Method 18 and the program-specific guidance from EPA Method 205, “Verification of Gas 

Dilution Systems for Field Instrument Calibrations,” An Environics Series 4020 Dilution System 

may be used to dilute the high-level gas standards for use in instrument calibration.  Where U.S. 

EPA Protocol gases are not commercially available, custom certified (±2% accuracy) calibration 

standards were considered suitable for the mid-level calibration gas required in Section 2.3 of 
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EPA Method 205 for the laboratory evaluation procedure.  As an alternative, stainless steel or 

Teflon sample loops of various sizes may be used to inject target concentrations of calibration 

gas to the GC/FID and GC/FPD.   

 

After all the DCU 3 vent gas sample analyses were completed, a calibration drift check was 

performed using calibration gas standards identical to the ones used during the pre-test run 

calibration.  The following calibration and QA/QC procedures presented in EPA Method 18 were 

followed: 

 

• The instrument was calibrated at three (3) points for each species before sample 
analyses;  

• The analysis of each of three (3) consecutive calibration injections differed by ≤5% 
from the average result at each concentration level; 

• The calibration drift of the instrument was determined at one (1) point (mid-level) 
after sample analyses; and 

• The average analyses of the mid-level calibration standard before sample analyses 
and after sample analyses differed by ≤5% from their average, or a complete three-
point post calibration was performed and all pre-test and post-test calibration results 
were used to develop a calibration curve to correct the results of each test run. 

 

Sample bag analyses were either performed on-site by URS (methane, ethane, H2S, COS, and 

CS2), or by the off-site subcontracted analytical laboratory (VOC HAPs).  Each bag sample was 

analyzed in triplicate and the final methane, ethane, selected VOC HAP, H2S, COS and CS2 

concentration results were calculated as the average of all separate analyses of the sample(s). No 

specific precision criteria for sample analyses are defined by EPA Method 18.   Target 

compound concentrations in the sample bags were measured as ppmvw due to the lack of a 

moisture knockout impinger in the dilution sampling system.  The average DRs developed on a 

test run-by-test run basis throughout the operation of the dilution sampling system and the THC 

gas analyzers (see Section 5.11) was applied by the GC/FID and GC/FPD analyses.  The target 

compound concentrations are being reported as ppmvd and the mass emission rates are being 

reported as lbs/hr and tpy.  
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Following each test run and after analysis, a recovery study was performed using certified 

calibration gas standards containing the specific VOC HAPs mandated in “Component 4” of the 

ICR, including methane, ethane and H2S, as summarized in Table 5-4:   

 

Table 5-4.  Selected VOC HAPs for EPA Method 18 Recovery Study 

 

VOC HAP 
Bag 

Sampling 
Sorbent 

Sampling 
Acetone ����    ����    

Acetonitrile ����    ����    

Acrolein ����    −    
Acrylonitrile ����    ����    

Benzene ����    ����    

1,3-Butadiene ����    −    
Chlorobenzene −    ����    

Cumene −    ����    

1,2-Dibromoethane −    ����    

Ethylbenzene −    ����    

Hexane ����    ����    

Methanol −    −    
Methylene Chloride ����    ����    

Methyl Isobutyl Ketone −    ����    

Nitrobenzene −    ����    

Tetrachloroethene −    ����    

Toluene −    ����    

Trichloroethene ����    ����    

2,2,4-Trimethylpentane −    ����    

 

The recovery study was required to meet the following EPA Method 18 criteria, or sample 

analyses for those compounds (and target compounds of similar classes) for that test run were 

invalidated: 

 

• One (1) bag sample out of three (3) must be spiked with the target compounds 
specified in “Component 4” of the ICR (methane, ethane and H2S); 
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• The concentration of each spiked compound must be 40 to 60 percent of the average 
concentration measured in the three (3) bag samples collected over three (3) test runs 
(i.e., one [1] bag sample was collected per test run); 

• If a target compound is not detected in the three (3) bag samples, the spiked 
concentration of that target compound must be 5X the MDL of the compound; 

• After spiking, the bag samples must be stored for the same period of time as the bag 
samples collected in the field; 

• The spiked bag must be analyzed in triplicate, and the average concentration results 
for each spiked compound were used to calculate a percent recovery for that 
compound; 

• The average recovery for all spiked compounds must be ≥70% and ≤130%; and 

• All sample analyses for the spiked compounds was corrected to the average percent 
recoveries achieved for each compound, and if a target compound is not spiked, the 
sample analyses for that compound were corrected to the percent recovery achieved 
for a spiked compound of a similar class. 

 

Method detection limits (MDLs) were developed using the approach described in 40 CFR Part 

136, Appendix B.  According to this methodology, each low-level calibration standard was 

analyzed multiple times, and the MDL was defined as the standard deviation times the Student t-

value at the 99% confidence limit.  The MDL was developed at the instrument using the direct 

injection of calibration gas.  The MDL for all of the GC/FID and GC/FPD analyses for the bag 

samples was approximately 0.5 ppmv.  When multiplied by the nominal DR (20:1), the actual 

MDL for the target organic compounds was 10 ppmv.  When multiplied by the maximum DR 

(100:1), the actual MDL for the target sulfur compounds was 50 ppmv.  More specific dilution 

ratio information for this test method can be found in Appendix 3 – Sections I, J, and K of this 

report.   

 

5.10.2 Sorbent Sampling 

The EPA Method 18 sorbent sampling train is generally designed to sample for VOC HAPs with 

boiling points >99°C (i.e., VOC HAP (High)).  The EPA Method 18 sorbent sampling train 

consists of the following components:    
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• Dilution sampling system; 

• XAD-4 sorbent; 

• Charcoal sorbent; 

• Air-tight sampling pump; 

• Dry gas meter; and 

• Orifice. 

 

The dilution sampling system was leak-checked before each test run and placed at a single 

sampling point within the DCU 3 vent.  The sorbent sampling train was operated in duplicate 

during each test run and per program-specific guidance from U.S. EPA, both sorbent sampling 

trains (i.e., spiked and un-spiked) may be interfaced with a single dilution sampling system.  All 

relevant sampling train operating data, such as dry gas volumes, sampling rates and sampling 

train component temperatures, was collected at least every five (5) minutes.   

 

A target dry gas sample volume of 35 liters was applicable to this test program.  The collection 

of 35 liters per sorbent sample required a sampling duration of approximately 70 minutes, at a 

sampling rate of approximately 0.5 liters per minute.  However, no sample volume requirement 

is associated with any EPA test method performed on a DCU vent.   

 

All sorbent samples were shipped to an off-site analytical laboratory.  The sorbent samples were 

analyzed using solvent extraction.  No specific precision criteria for sample analyses are defined 

by EPA Method 18.  VOC HAPs in the sorbent samples were measured as micrograms per scm 

(µg/scm) due to the lack of moisture knockout impingers in the dilution sampling system.  The 

average DRs developed on a test run-by-test run basis through the operation of the dilution 

sampling system and the THC gas analyzers was applied to the GC/FID analyses.  The selected 

VOC HAP concentrations are being reported as µg/dscm and the mass emission rates are being 

reported as lbs/hr and tpy. 
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In addition, a pre-test run spiking procedure was performed on the duplicate sampling train 

sorbent media using specific VOC HAPs as listed in Table 5-4.  Some target compounds for the 

bag sampling train were also spiked and analyzed with the sorbent sampling train to provide 

additional redundancy in the test program.  A series of sorbent samples was collected during a 

preliminary survey of the DCU 3 vent gas stream, prior to the performance of any test runs, and 

shipped overnight to the off-site analytical laboratory for analyses.  The off-site analytical 

laboratory expedited the analyses of the sorbent samples and immediately prepared and shipped 

overnight spiked sorbent media for use during each of the test runs.   

 

The recovery study performed on the sorbent samples was required to meet the following EPA 

Method 18 criteria: 

 

• Duplicate sorbent media must be spiked with at least the target compounds specified 
in “Component 4” of the ICR prior to each test run; 

• The mass of each spiked compound must be 40 to 60 percent of the mass expected to 
be collected with the un-spiked sorbent sampling train; 

• The vent gas was sampled by the spiked and un-spiked sorbent sampling trains 
simultaneously; 

• The sorbent samples from the un-spiked and spiked sorbent sampling trains were 
analyzed using identical analytical procedures and instrumentation; 

• If a target compound was not expected to be detected in the sorbent samples, the 
spiked concentration of that target compound must be 5 times the MDL of the 
compound; 

• The average concentration results (i.e., the average of the three [3] test run results) for 
each spiked compound was used to calculate a percent recovery for that compound; 

• The average percent recovery for all spiked compounds must be ≥70% and ≤130%; 
and 

• All sample analyses for the spiked compounds were corrected to the average percent 
recoveries achieved for each compound, and if a target compound was not spiked, the 
sample analyses for that compound were corrected to the percent recovery achieved 
for a spiked compound of a similar class. 

 

MDLs were developed using the approach described in 40 CFR Part 136, Appendix B.  

According to this methodology, each low-level calibration standard is analyzed multiple times, 

and the MDL is defined as the standard deviation times the Student t-value at the 99% 
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confidence limit.  The MDL was developed at the instrument using the direct injection of 

calibration gas.  MDLs for all species are included in the applicable laboratory reports.  

 

5.11 Method 25A – THC 

EPA Method 25A, “Determination of Total Gaseous Organic Concentration Using a Flame 

Ionization Analyzer.” was performed to quantify the THC concentrations in the DCU 3 vent 

exhaust gas.  Alternatively, regarding the measurement of “total VOC,” U.S. EPA defines VOCs 

in 40 CFR 51.100(s) as “any compound of carbon, excluding carbon monoxide, carbon dioxide, 

carbonic acid, metallic carbides or carbonates, and ammonium carbonate, which participates in 

atmospheric photochemical reactions.”  40 CFR 51.100(s)(1) also lists many organic compounds, 

in addition to methane and ethane, which have been determined to have negligible 

photochemical reactivity and may be excluded as VOC if accurately quantified.  For this project, 

the actual VOC concentrations were determined by subtracting the average methane and ethane 

concentrations (see Section 5.10 of this test report) from the average THC concentration 

measured during a given sampling period.   

 

Section 5.4 of this test report provides a detailed description of the IRM sampling system design, 

sampling system operation, sampling system calibration, and sample analysis procedures.  The 

THC concentrations (as ppmvw) were determined using a Thermo 51 series gas analyzer that 

uses a FID.  For this project, two (2) THC analyzers were used and separately calibrated (see 

Section 3.2.8 of this test report). 

 

EPA Method 25A requires that a THC analyzer be calibrated using four calibration gas 

concentrations as follows: 

 

• A zero gas, such as high-purity nitrogen; 

• A low-level calibration gas, containing propane at a concentration of 25-35% of the 
span value; 

• A mid-level calibration gas, containing propane at a concentration of 45-55% of the 
span value; and 

• A high-level calibration gas, containing propane at a concentration of 80-90% of the 
span value. 
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Table 5-5 summarizes the analyzer span and calibration gas values used for the Method 25A 

IRM measurements during this test program.   

 

Table 5-5.  IRM Analyzer Spans and Calibration Gas Values – Method 25A (THC) 

 

Analyzer 
Span 

(as C3H8) 
Calibration Gas Values (% of span) 

Zero-Level Low (25–35%) Mid (45–55%) High (80–90%) 
THC 1 

(Low Range) 
10,000 ppm 0.00 ppm (Zero N2) 3,020 ppm 5,010 ppm 8,000 ppm 

THC 2 
(High Range) 

30,000 ppm 0.00 ppm (Zero N2) 8,000 ppm 15,000 ppm 29,900 ppm 

 

A 4-point calibration error test of each THC analyzer was completed prior to each test run.  

During the calibration error test for the low-range THC analyzer, an excess of each of the four 

(4) calibration gases was introduced to the sampling system upstream of the dilution sampling 

probe.  The analyzer response to each of the calibration gases was within ±5% of the certified 

concentration of the calibration gas.  EPA Method 25A also requires that the initial calibration 

error test be performed on a given THC analyzer within two (2) hours of the beginning of a test 

series.  During the calibration error test, the system response time was also documented for the 

THC analyzer.   

 

EPA Method 25A requires that a THC calibration drift be quantified at least hourly during each 

test run and immediately after each test run using two (2) calibration gas concentrations: 

 

• A zero gas, such as high-purity nitrogen; and 

• A low-level (25-35% of the span value) or mid-level (45-55% of the span value) 
calibration gas. 

 

For this test program, since each test run was limited in time and in the best interests of acquiring 

as much data as possible, the Method 25A calibration checks was determined on a pre- versus 

post-test run basis instead of on an hourly basis as required by the method. 

 

A zero gas and mid-level gas (or whichever calibration gas concentration was closest to the 

concentration measured during each test run) was reintroduced to the sampling system at a valve 
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installed between the sampling probe and a heated sampling line to quantify the calibration drift. 

The analyzer response for each calibration gas is to be within ±5% of the certified concentration 

(the calibration error test criteria), and the drift between the pre-test run analyzer response and 

the hourly and post-test run analyzer response is specified to be ≤3% of the span.   

 

The THC concentrations in the DCU 3 vent gas stream were measured continuously during each 

test run, and the analog voltage output reading from the electronic gas analyzer was converted to 

a digital format and recorded by a data acquisition system every ten (10) seconds.  There is no 

minimum sampling duration for EPA Method 25A when applied to the DCU 3 vent gas stream.   

 

When the instantaneous THC concentrations were within the scale of one of the defined 

measurement ranges during a test run, those “THC analyzer-specific” results were used in the 

calculation of the average THC concentration per sampling period.  During any given run, the 

average DR for the dilution sampling system was developed as detailed in Section 8 of this 

report.  The selected DR for the run was applied to the average measured concentration of THC.  

The selected DR was also applied to the target compound concentrations measured using 

modified EPA Method 18.  The lower threshold for THC analysis was expected to be 

approximately 1 ppmv.  When multiplied by the nominal DR (20:1), the actual measurement 

threshold was approximately 20 ppmv.  More specific dilution ratio information for this test 

method can be found in Appendix 3 – Section L of this report.   

 

Note also that the response factor (RF) per carbon atom in an FID is usually higher for methane 

and ethane than propane.  Since the FID in the THC analyzer(s) was calibrated with standards of 

propane in air, the average RFs for methane (RFM) and ethane (RFE) were determined by directly 

introducing both a methane and ethane certified calibration standard (with a balance of nitrogen) 

to each THC analyzer once during the ICR test program.  The methane and ethane RFs were 

calculated according to Equation 25Aap-1 in U.S. EPA Other Test Method (OTM) 12, “Protocol 

for the ICR Test Program, Analysis, and Reporting of VOC Emissions from Hot Mix Asphalt 

Dryers.”  The average methane and ethane concentrations quantified through the use of the 

GC/FID (see Section 5.10 of this test report) were multiplied by the appropriate RF prior to the 

calculation of the average NMNE VOC concentrations.  The THC and NMNE VOC 
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concentrations are being reported as ppmvd and the mass emission rates are being reported as 

lbs/hr and tpy.  

 

5.12 Method 26A – HCl, Cl2, and HF 

The procedures specified in EPA Method 26A, “Determination of Hydrogen Halide and 

Halogen Emissions from Stationary Sources Isokinetic Method,” were used to measure the HCl, 

Cl2 and HF concentrations in the DCU 3 vent gas stream.  HCl, Cl2 and HF samples were 

extracted from the DCU 3 vent gas stream isokinetically at a single-point.  Principal components 

of the EPA Method 26A sampling train include a Teflon-backed filter and a series of acidic and 

alkaline absorbing solutions.   

 

The EPA Method 26A sampling train consisted of the following components:    

  

• Stainless steel nozzle; 

• Sampling probe with quartz liner; 

• Heated Teflon-backed filter; 

• Teflon transfer line;   

• Glass coiled condenser; 

• One large glass impinger (3-liter), with knockout stem, containing 200 mL 0.1N 
H2SO4; 

• One large glass impinger (3-liter), with Greenburg-Smith stem, containing 200 mL 
0.1N H2SO4; 

• One standard glass impinger, with Greenburg-Smith stem, containing 100 mL 0.1N 
H2SO4; 

• One standard glass impinger, with modified Greenburg-Smith stem, containing 100 
mL 0.1N NaOH; 

• One standard glass impinger, with modified Greenburg-Smith stem, containing 100 
mL 0.1N NaOH; 

• Two (2) standard glass impingers, with knockout stems, empty; 



 

–50– 

• Two (2) standard glass impingers, with Greenburg-Smith stems, each containing 100 
ml 10% zinc acetate solution; 

• One standard glass impinger, with knockout stem, empty; 

• One standard glass impinger, with modified Greenburg-Smith stem, containing 100 
ml 1.0N potassium hydroxide solution; 

• One standard glass impinger, with knockout stem, empty; 

• One standard glass impinger, with modified Greenburg-Smith stem, containing 
approximately 300 g of silica gel desiccant; 

• Air-tight sample pump; 

• Dry gas meter; and 

• Orifice. 

 

The EPA Method 26A sampling train was leak-checked before and after each test run.  The 

differential pressure across a Type-S pitot tube, temperature and static pressure measurements 

were recorded with the concurrent EPA Method 1A sampling train to determine the DCU 3 vent 

gas stream velocity and volumetric flow rate.  All relevant sampling train operating data, such as 

dry gas volumes and sampling train component temperatures, were collected at least every five 

(5) minutes.  To the extent practicable, the average isokinetic sampling rates were maintained 

≤110%.  A post-test purge with conditioned ambient air was performed to recover any 

condensation in the front-half of the sampling train and to transfer any chlorine from the acidic 

impingers to the alkaline impingers.  The target dry gas sample volume of ≥0.05 m3 (≥5 m3 wet 

gas sample volume) was selected for this measurement program; however, no sample volume 

requirement is associated with any EPA test method performed on a DCU Vent.   

 

The HCl, Cl2 and HF samples were recovered separately into the following components: 

 

• Impinger catch from the three (3) acidic impingers and HPLC H2O rinse of these 
impingers; and 

• Impinger catch from the two (2) alkaline impingers and HPLC H2O rinse of these 
impingers.   

 



 

–51– 

Per Section 8.2.4 of EPA Method 26A, sodium thiosulfate was added to the collected alkaline 

impinger sample.  This was done in the analytical laboratory.   An untreated aliquot of the 

alkaline impinger sample was retained for possible analysis if high sulfide concentrations posed 

any analytical interferences.  EPA Method 26A was used for the analysis of HCl, Cl2 and HF by 

ion chromatography (IC).  According to EPA Method 26A, each sample was analyzed in 

duplicate.  The HCl, Cl2 and HF concentration results are being reported as milligrams per dscm 

(mg/dscm) and the HCl, Cl2 and HF mass emission rates are being reported as lbs/hr and tpy. 

 

5.13 Method 29 – Multiple Metals 

EPA Method 29, “Determination of Metals Emissions from Stationary Sources,” was used to 

measure the concentrations of selected metals (see Table 3-5) in the DCU 3 vent gas stream.  

Metals samples were extracted from the DCU 3 vent gas stream isokinetically at a single-point.  

The principal components of the EPA Method 29 sampling train include a quartz-fiber filter and 

a series of nitric acid/hydrogen peroxide absorbing solutions.  

 

The EPA Method 29 sampling train consists of the following components:    

  

• Stainless steel nozzle; 

• Sampling probe with quartz liner; 

• Heated quartz-fiber filter; 

• Teflon transfer line;   

• Glass coiled condenser; 

• One large glass impinger (3-liter), with knockout stem, containing 200 mL 5% 
HNO3/10% H2O2; 

• One large glass impinger (3-liter), with a modified Greenburg-Smith stem, containing 
200 mL 5% HNO3/10% H2O2; 

• One standard glass impinger, with a Greenburg-Smith stem, containing 100 mL 5% 
HNO3/10% H2O2; 

• Two (2) standard glass impingers, with knockout stems, empty; 
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• Two (2) standard glass impingers, with Greenburg-Smith stems, each containing 100 
ml 10% zinc acetate solution; 

• One standard glass impinger, with knockout stem, empty; 

• One standard glass impinger, with modified Greenburg-Smith stem, containing 100 
ml 1.0N potassium hydroxide solution; 

• One standard glass impinger, with knockout stem, empty; 

• One standard glass impinger, with a modified Greenburg-Smith stem, containing 
approximately 300 g of silica gel desiccant; 

• Air-tight sample pump; 

• Dry gas meter; and 

• Orifice. 

 

EPA Method 29 includes several unique glassware preparation steps to ensure that the sampling 

train components are not contaminated with metals that may interfere with analysis.  Prior to 

initial use, all glassware was soaked in a 10% HNO3 solution for four (4) hours, rinsed with 

water, and rinsed with acetone. 

 

The sampling train was operated in the same fashion as that of the other isokinetic sampling 

trains used in this project.  Once each test run was completed, the selected metals samples were 

recovered separately into the following components: 

 

• Front-half (nozzle, probe liner, and front-half of filter holder) rinse with 0.1N HNO3; 

• Quartz-fiber filter; 

• Impinger catch from the three (3) 5% HNO3/10%H2O2 impingers, a rinse of these 
impingers with 0.1N HNO3., and a rinse of the back-half (back-half of the filter 
holder and Teflon transfer line) with 0.1N HNO3.   

 

Per EPA Method 29, specific volumes of 0.1N HNO3 were used to recover the various sampling 

train fractions.  These volumes were recorded on a data sheet, but were significantly larger than 

the method specifications, due to the increased volume of the impinger train(s) and the nature of 

the tar-like material collected in the front-half of the sampling train.  The specific volumes of 
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0.1N HNO3 were identical during each test run and were correlated with the volumes of 0.1N 

HNO3 used with the field blank and reagent blanks.  SW-846 Method 6020A, “Inductively 

Coupled Plasma-Mass Spectrometry,” was used to determine trace metals in the solution.  The 

quartz-fiber filter was combined with the front-half rinse and digested using HF, HCl and HNO3 

in a microwave-assisted process.  The selected metals concentration results are being reported as 

mg/dscm and the mass emission rates are being reported as lbs/hr and tpy. 

 

5.14 Method 308 – Methanol 

Methanol concentrations in the DCU 3 vent gas stream were measured according to EPA Method 

308, “Procedure for Determination of Methanol Emissions from Stationary Sources.”      

 

The EPA Method 308 sorbent sampling train consisted of the following components:    

  

• Dilution sampling system; 

• Silica gel sorbent; 

• Air-tight sampling pump; 

• Dry gas meter; and 

• Orifice. 

 

In accordance with program-specific guidance from U.S. EPA, this sampling train was interfaced 

with a dilution sampling system.  All relevant sampling train operating data, such as dry gas 

volumes, sampling rates and sampling train component temperatures, were collected at least 

every five (5) minutes on a data sheet. 

 

A target dry gas sample volume of 35 liters was applicable to this test program.  The collection 

of 35 liters per sorbent sample required a sampling duration of approximately 70 minutes, at a 

sampling rate of approximately 0.5 liters per minute.  However, no sample volume requirement 

is associated with any EPA Method performed on a DCU Vent.  In accordance with Method 308, 
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the sampling rate demonstrated with the sampling system following each test run did not vary by 

more than 10% from the sampling rate achieved during each test run. 

 

All sorbent samples were shipped to an off-site analytical laboratory.  The sorbent samples were 

analyzed by GC/FID using solvent extraction (i.e., n-propanol).  No specific precision criteria for 

sample analyses are defined by EPA Method 308.  The methanol in the sorbent samples was 

measured as µg/scm due to the lack of moisture knockout impingers in the dilution sampling 

system.  The average DRs developed on a test run-by-test run basis through the operation of the 

dilution sampling system and the THC gas analyzers was applied to the results of the GC/FID 

analyses.  The Methanol concentrations are being reported as µg/dscm and the mass emission 

rates are being reported as lbs/hr and tpy. 

 

MDLs were also developed for the Method 308 analyses.  The MDL for all off-site GC/FID 

analyses for sorbent samples was expected to be approximately 0.1 ppmv.  When multiplied by 

the nominal DR (20:1), the actual MDL for methanol was approximately 2 ppmv.  More specific 

dilution ratio information for this test method can be found in Appendix 3 – Section O of this 

report.   

 

5.15 Method 320 – Aldehydes; Carbon Monoxide 

EPA Method 320, “Measurement of Vapor Phase Organic and Inorganic Emissions by 

Extractive Fourier Transform Infrared (FTIR) Spectroscopy,” was used to measure selected 

aldehyde (formaldehyde, acetaldehyde and propanal) and CO concentrations in the DCU 3 vent 

gas stream.  These samples were extracted continuously from the DCU 3 vent gas stream at a 

constant rate using a dilution sampling system.  EPA Method 320 is a “self-validating” method, 

and the sample results are valid provided that the quality assurance criteria defined in the method 

are met during the validation procedures and QA spikes. 

 

The FTIR extractive system is comprised of a dilution sampling probe, a stainless steel spiking 

“T”, a heated Teflon sample line, an MKS Instruments Model 2030 FTIR spectrometer complete 

with a heated (150 ºC) sample cell, a flow regulating valve and a sample pump.  Sample flow 

was maintained at approximately one (1) standard liter per minute by a diaphragm pump 
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connected to the outlet of the FTIR cell.  Since the pump provides samples slightly below 

ambient pressures to the FTIR cell, pressure was continuously recorded during measurement 

periods using a pressure sensor calibrated over the 100 to 900 mm Hg range.  These pressures are 

then used in the quantification of each spectrum. 

 

FTIR is a near real-time instrument capable of simultaneous multi-component analysis providing 

data points every five (5) minutes or less.  An infrared spectrum can be collected and analyzed in 

approximately one (1) second, but data are typically averaged over a 1- to 5-minute integration 

period to produce adequate signal-to-noise and parts per billion by volume (ppbv) level detection 

limits.  An infrared spectrum analysis was performed by matching the features of an observed 

spectrum to those of reference standards.  If more than one feature is present in the same region, 

a linear combination of references is used to match the compound features.  The standards are 

scaled to match the observed band intensities; this scaling also matches the unknown 

concentrations.  

 

The scaled references are added together to produce a composite that represents the best match 

with the sample.  A classical least squares mathematical technique is used to match the 

standards’ absorption profiles with those of the observed spectrum in specified spectral analysis 

regions.  Compounds of interest and any known compounds expected to present spectral 

interference were included in the analysis region.  Since the FTIR monitors unconditioned gas in 

this case, all aldehyde and CO concentrations are being reported on a wet basis in ppbvw. 

 

Per “Component 4” of the ICR, all selected aldehyde compounds must be validated according to 

Section 13.0 of EPA Method 320 at a concentration within 2-5 times the measured concentration 

(nominally 1 ppmv).  This validation run procedure is based upon EPA Method 301, “Field 

Validation of Pollutant Measurement Methods from Various Waste Media.”  The validation 

procedure consisted of at least 12 spiked and unspiked measurements.  The results of the 

validation pairs were used to calculate a sampling/analytical bias using Equation 7 of EPA 

Method 320 and to statistically evaluate this bias to determine the possible need for a correction 

factor (CF). 
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As mandated by EPA Method 320, pre-test QA spikes were performed while sampling the DCU 

3 vent gas stream.  QA spikes were accomplished by injecting a known volume (using a mass 

flow controller) of a certified calibration gas standard into the extracted gas stream at a flow of 

up to 10% of the extracted sample flow.  As stated in EPA Method 320, the spiked 

concentrations should approximate the native values.  The previously mentioned spiking “T”, 

placed upstream of the dilution probe, enables injection of the calibration gas standard directly 

into the extracted, undiluted sample gas stream.  These spikes ensure the accuracy of the analysis 

and that the extractive system is inert towards these compounds.  At a minimum, three 

independent QA spikes were performed before each 3-run test for the appropriate target 

compound.  The criterion for an acceptable QA spike is a resulting concentration average within 

0.7 to 1.3 times the expected concentration.  The QA spike procedure demonstrated that the 

validation run conditions were duplicated.  For the spiking validations, 1-minute averaged 

sample spectra were collected whereas 1- to 5-minute averaged spectra were collected during the 

sampling runs.   

 

In addition to the target compound, the calibration gas standard also contains a spectroscopic 

tracer of either sulfur hexafluoride (SF6) or tetrafluoromethane (CF4).  Common properties to all 

spectroscopic tracers are that they exhibit a broad absorption profile over a large concentration 

range and hence are chemically inert.  The linear behavior of the spectroscopic tracer allows a 

precise measurement of the dilution ratio of the spiked gas to native gas.  This dilution ratio is 

determined using SF6 or CF4 and applied to calculate the theoretical target compound (analyte) 

concentrations using the following equation: 

 

AnalyteTheoretical =  ( ) ( )stack
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Where: 
 

AnalyteTheoretical  = Theoretical analyte concentration (ppmv) 

Tracersample = SF6 or CF4 tracer concentration (ppmv) as seen by the FTIR during spiking 

Tracercylinder = The concentration (ppmv) of SF6 or CF4 tracer in the certified gas standard as 
determined by direct injection into the FTIR gas analysis cell 

Analytecylinder  = The concentration (ppmv) of analyte in the certified gas standard 

Analytestack  = The concentration (ppmv) of  analyte present during stable operating conditions 
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As a test of FTIR stability, a calibration-transfer standard (CTS) was injected directly into the 

FTIR cell before and after each run.  The CTS standard (Freon-22 in this case) was used to 

assess stability.  By comparison of pre- and post-run analysis, the stability of the FTIR system 

for each test run was determined.   

 

The sampling and analytical systems were leak-checked before each test run.  The sampling and 

analytical systems were evacuated to terminal vacuum using the system pump and the flow 

monitored using a rotometer or mass flow meter (MFM) at the outlet of the FTIR upstream of the 

sample pump.  Any leak less than or equal to 200 mL/min was considered acceptable.   

 

The selected aldehyde and CO concentrations in the sample gas were measured continuously 

during each test run.  The target sampling duration of 70 minutes was selected for this 

measurement program; however, no sample duration requirement is associated with any EPA test 

method performed on a DCU Vent.   

 

By checking signal-to-noise ratios in specific regions, instrument sensitivity was assessed on a 

per compound basis.  Often, Signal-to-Noise (SNR) data is then directly converted to a noise 

based minimum detection limit in parts-per-million (ppm).  It is important to note that such 

noise-based MDLs are estimated considering instrumental noise levels without influences from 

major spectroscopic interferants (e.g., H2O and process/by-product gases).  When spectroscopic 

interferences are taken into account for those compounds that have overlapping absorption 

features, an increase in their MDLs is expected and therefore method-limited detection limits are 

employed whenever possible.  For each set of spectra taken, a spectral subset containing no 

interfering spectral features (for each compound) was identified.  During this time, it was 

assumed that the compound of interest was not present and that any reported concentration was a 

mathematical anomaly created by the interferences.  Three times the standard deviation of this 

set of data was a typical approximation (99.7% confidence) for the method limited MDL and was 

subsequently reported.   
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5.16 Method 0010 – Semi VOC HAPs 

SW-846 Method 0010, “Modified Method 5 Sampling Train,” was used to measure speciated 

SVOC HAP concentrations in the DCU 3 vent gas stream.  SVOCs are defined as compounds 

having boiling points >100°C (212°F).  The SVOC HAP samples were extracted from the DCU 

3 vent gas stream isokinetically as a single-point sample.  Principal components of the sampling 

train included a quartz-fiber filter and a porous polymeric resin (XAD-2) sorbent trap used to 

adsorb SVOC HAPs.  The Method 0010 sampling train consisted of the following components:    

 

• Stainless steel nozzle; 

• Sampling probe with quartz liner; 

• Heated quartz-fiber filter; 

• Heated Teflon transfer line;  

• Glass coiled condenser; 

• One large glass impinger (3 liters), with knockout stem, empty;  

• XAD-2 sorbent trap; 

• One large glass impinger (3 liters), with modified Greenburg-Smith stem, containing 
200 mL HPLC H2O; 

• One standard glass impinger, with Greenburg-Smith stem, containing 100 mL HPLC 
H2O; 

• Two (2) standard glass impingers, with knockout stems, empty; 

• Two (2) standard glass impingers, with Greenburg-Smith stems, each containing 100 
ml 10% zinc acetate solution; 

• One standard glass impinger, with knockout stem, empty; 

• One standard glass impinger, with modified Greenburg-Smith stem, containing 100 
ml 1.0N potassium hydroxide solution; 

• One standard glass impinger, with knockout stem, empty; 

• One standard glass impinger, with modified Greenburg-Smith stem, containing 
approximately 300 g of silica gel desiccant; 

• Air-tight sample pump; 
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• Dry gas meter; and 

• Orifice. 

 

SW-846 Method 0010 includes several unique glassware preparation steps to ensure that the 

sampling train components are not contaminated with organics that may interfere with analysis.  

The glassware, glass fiber filters, and XAD-2 resin were cleaned and the filters and XAD-2 resin 

were pre-screened for residues before they were packed and shipped to the sampling site using 

standard laboratory procedures. 

 

Isotopically labeled SVOC HAPs were spiked onto the XAD-2 resin both before field sampling 

(surrogate standards) and into appropriate places after returning from the field.  The recovery of 

these labeled compounds was then used to represent the overall recovery of the sample. 

 

Following each test run, the SVOC samples were recovered separately into the following 

components: 

 

• Front-half (nozzle, probe liner, and front-half of the filter holder) rinse with acetone; 

• Front-half (nozzle, probe liner, and front-half of the filter holder) rinse with 
methylene chloride;  

• Quartz-fiber filter; 

• Contents of the single pre-XAD-2 knockout impinger; 

• Mid-train (all glassware between the back-half of the filter and the inlet to the XAD-2 
sorbent trap) rinse with acetone; 

• Mid-train (all glassware between the back-half of the filter and the inlet to the XAD-2 
sorbent trap) rinse with methylene chloride; 

• XAD-2 sorbent trap; 

• Contents of the first post-XAD-2 knockout impinger used to trap condensate; 

• First post-XAD-2 knockout impinger rinse with acetone; and 

• First post-XAD-2 knockout impinger rinse with methylene chloride. 
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The SVOC HAP samples were prepared in the laboratory for analysis using SW-846 Method 

3542, “Extraction of Semivolatile Analytes Collected Using Method 0010 (Modified Method 5 

Sampling Train).”  Specific modifications to SW-846 Method 3542 were implemented by the 

analytical laboratory as follows: 

 

• Rather than spiking the filter in a Petri-dish on the bench, the filter was transferred to 
the soxhlet extraction apparatus, and all spiking material was added there.  Adding 
surrogate spikes to the filter on the bench exposes the filter to atmosphere for a much 
greater period of time.  During this time, the more volatile compounds can be lost. 

• For extraction of the probe and nozzle rinse, the laboratory had the flexibility to select 
whether to raise or lower the pH first.  The choice of whether to raise or lower pH has 
no direct effect on the extraction efficiency, but allows the laboratory more flexibility 
to manage foaming or other matrix effects. 

• The final extracts could potentially be concentrated to one milliliter before analysis, 
rather than the five milliliters specified in the method.  Concentration to a lower 
volume will improve detection limits.  Any potential loss by the increased 
concentration is documented and mitigated by the recovery of surrogate spiking 
compounds. 

 

The analytical fractions were combined and analyzed as a single sample using GC/MS.  Target 

SVOC HAPs were analyzed according to SW-846 Method 8270C, “Semivolatile Organic 

Compounds by Gas Chromatography/Mass Spectrometry (GC/MS).” Further, selective ion mode 

(SIM) analysis was used for the 19 polycyclic aromatic hydrocarbons (PAH’s) specified by U.S. 

EPA.   

 

5.17 Method OTM-29 – HCN 

Other Test Method (OTM) 29, “Sampling and Analysis for Hydrogen Cyanide Emissions from 

Stationary Sources,” was used to measure the total gaseous cyanide (HCN and [CN]2) 

concentrations in the DCU 3 vent gas stream as HCN.  The HCN samples were extracted from 

the DCU 3 vent gas stream isokinetically at a single-point in the duct.  The principal components 

of the U.S. EPA OTM-29 sampling train include a series of alkaline absorbing solutions 

maintained at a pH ≥12.   
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The OTM-29 sampling train consisted of the following components:    

  

• Stainless steel nozzle; 

• Sampling probe with quartz liner; 

• Heated quartz-fiber filter; 

• Teflon transfer line; 

• Glass coiled condenser;   

• One large glass impinger (3 liters), with modified Greenburg-Smith stem, containing 
300 mL 10% lead acetate and acetic acid solution, maintained at a pH <4 during each 
test run; 

• One standard glass impinger, with knockout stem, empty; 

• Three (3) standard glass impingers, with Greenburg-Smith stems, each containing 100 
mL 6.0N NaOH; 

• Two (2) standard glass impingers, with knockout stems, empty; 

• Two (2) standard glass impingers, with Greenburg-Smith stems, each containing 100 
ml 10% zinc acetate solution; 

• One standard glass impinger, with knockout stem, empty; 

• One standard glass impinger, with modified Greenburg-Smith stem, containing 100 
ml 1.0N potassium hydroxide solution; 

• One standard glass impinger, with knockout stem, empty; 

• One standard glass impinger, with modified Greenburg-Smith stem, containing 
approximately 300 g of silica gel desiccant; 

• Air-tight sample pump; 

• Dry gas meter; and 

• Orifice. 

 

OTM-29 includes several unique glassware preparation steps to ensure that the sampling train 

components are not contaminated with analytical interferents.  All glassware was rinsed with 

0.1N NaOH, HPLC H2O and acetone prior to use.   
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OTM-29 sampling train was operated in the same fashion as that of the other isokinetic sampling 

trains used in this project.  In addition, the pH of the last alkaline impinger solution was kept ≥12 

during each test run.  Alizarin-Yellow pH indicator was added to each NaOH impinger as 

needed.   

 

Following each test run, the condenser and impingers were purged with pressurized nitrogen for 

30 minutes at a rate of at least 10 liters per minute.  An inline filter was also placed between the 

pressurized nitrogen source and the condenser.  The nozzle, probe and Teflon transfer line were 

disconnected from the condenser prior to the purge.   

 

The HCN samples were recovered separately into the following components: 

• Impinger catch from the lead acetate/acetic acid impinger and subsequent knockout 
impinger, a rinse of these impingers with 0.1N NaOH, and a rinse of the Teflon 
transfer line (the back-half of the filter holder will not be rinsed) with 0.1N NaOH; 

• Impinger catch from the first two (2) NaOH impingers and a rinse of these impingers 
with 0.1N NaOH,; and 

• Impinger catch from the final NaOH impinger and a rinse of this impinger with 0.1N 
NaOH.   

 

The pH of the absorbing solution in each impinger was measured prior to sample recovery and 

recorded on a data sheet.  If the pH of the absorbing solution in the first NaOH impinger was less 

than 12, 10 mL of 6.0N NaOH was added sequentially until the pH of the absorbing solution had 

a pH equal to or greater than 12.  This procedure was duplicated for the second NaOH impinger.  

If the pH of the last NaOH impinger was <12, the sample was declared invalid.  In addition, the 

presence of oxidizing agents in the impinger solutions were tested according to Section 4.3 of 

U.S. EPA OTM-29. 

 

Per Section 9.2.5 of OTM-29, a field spike was performed by introducing 2 mL of a field spike 

standard into a single impinger containing 100 mL of 6.0N NaOH to assess the field handling 

and recovery procedures.  This single impinger was not part of the sampling trains used during 

each test run. 
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OTM-29 was used for the analysis of HCN by ion chromatography (IC).  There is no available 

information on the use of OTM-29 on DCU Vent gas matrices.  Therefore, an additional 

qualitative technique (ion-selective electrode) was used to provide qualitative confirmation of the 

sample results.  One (1) out of 10 samples was analyzed in duplicate.  Per Section 6.1.7.1 of 

OTM-29, the concentration of HCN in the final NaOH impinger must be <5% of the total mass 

of cyanide captured to validate the sample.  Additional NaOH impingers or increased NaOH 

solution volumes may also be used to achieve this breakthrough requirement.  The HCN 

concentration results are being reported as µg/dscm and the HCN mass emission rates are being 

reported as lbs/hr and tpy. 

 

5.18 Method ASTM D6784-02 – Hgtp, Hg0, Hg2+ 

ASTM D6784-02, “Standard Test Method for Elemental, Oxidized, Particle-Bound and Total 

Mercury in Flue Gas Generated from Coal-Fired Stationary Sources (Ontario Hydro Method),” 

(also referred to as the “Ontario-Hydro Method”) was used to measure Hgtp, Hg0 and Hg2+ 

concentrations in the DCU 3 vent gas stream.  The Hg samples were extracted from the DCU 3 

vent gas stream isokinetically as a single-point sample.  The principal components of the ASTM 

D6784-02 sampling train included a quartz-fiber filter and a series of potassium chloride, nitric 

acid/hydrogen peroxide, and acidified potassium permanganate absorbing solutions.  

 

The ASTM D6784-02 sampling train consisted of the following components:    

  

• Stainless steel nozzle; 

• Sampling probe with quartz liner; 

• Heated quartz-fiber filter; 

• Heated Teflon transfer line;  

• Glass coiled condenser; 

• One large glass impinger (3 liters), with knockout stem, containing 200 mL 1N KCl;  
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• One large glass impinger (3 liters), with modified Greenburg-Smith stem, containing 
200 mL 1N KCl; 

• One standard glass impinger, with Greenburg-Smith stem, containing 100 mL 1N 
KCl; 

• One standard glass impinger, with Greenburg-Smith stem, containing 100 mL 1N 
KCl; 

• One standard glass impinger, with a modified Greenburg-Smith stem, containing 100 
mL 5% HNO3/10% H2O2; 

• One standard glass impinger, with a modified Greenburg-Smith stem, containing 100 
mL 4% KMnO4/10% H2SO4; 

• One standard glass impinger, with a modified Greenburg-Smith stem, containing 100 
mL 4% KMnO4/10% H2SO4; 

• One standard glass impinger, with a Greenburg-Smith stem, containing 100 mL 4% 
KMnO4/10% H2SO4; 

• Two (2) standard glass impingers, with knockout stems, empty; 

• Two (2) standard glass impingers, with Greenburg-Smith stems, each containing 100 
ml 10% zinc acetate solution; 

• One standard glass impinger, with knockout stem, empty; 

• One standard glass impinger, with modified Greenburg-Smith stem, containing 100 
ml 1.0N potassium hydroxide solution; 

• One standard glass impinger, with knockout stem, empty; 

• One standard glass impinger, with modified Greenburg-Smith stem, containing 
approximately 300 g of silica gel desiccant; 

• Air-tight sample pump; 

• Dry gas meter; and 

• Orifice. 

 

The ASTM D6784-02 Method includes several unique glassware preparation steps to ensure that 

the sampling train components are not contaminated with metals that may interfere with analysis.  

Prior to initial use, all glassware was soaked in a 10% HNO3 solution for four (4) hours, rinsed 

with water, and rinsed with acetone. 
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The sampling train was operated in the same fashion as that of the other isokinetic sampling 

trains used in this project.  Following each test run, the condenser and impingers were purged 

with pressurized nitrogen for 30 minutes at a rate of at least 10 liters per minute to distribute the 

oxidized and elemental Hg to the appropriate absorbing solutions.  An inline filter was also 

placed between the pressurized nitrogen source and the condenser.  The nozzle, probe and Teflon 

transfer line were disconnected from the condenser prior to the purge.  The speciated Hg samples 

were recovered separately into the following components: 

 

• Hgtp (particle bound Hg) – Front-half (nozzle, probe liner, and front-half of filter 
holder) rinse with 0.1N HNO3; 

• Hgtp (particle bound Hg) – Quartz-fiber filter; 

• Hg2+ (oxidized Hg) – Impinger catch from the three (3) KCl impingers with post-test 
5% KMnO4 addition, a rinse of these impingers with 10% HNO3, a rinse of these 
impingers with 0.1N HNO3, and a rinse of the back-half (back-half of the filter holder 
and heated Teflon transfer line) with 0.1N HNO3; 

• Hg0 (elemental Hg) – Impinger catch from the one (1) 5% HNO3/10% H2O2 impinger 
and a rinse of the impinger with 0.1N HNO3; and 

• Hg0 (elemental Hg) – Impinger catch from the three (3) 4% KMnO4/10% H2SO4 
impingers, a rinse of these impingers with 0.1N HNO3, and a rinse of these impingers 
with several drops of 10% hydroxylamine solution. 

 

Per ASTM D6784-02, 1 mL of 5% dichromate solution was added to the 4% KMnO4/10% 

H2SO4 sample fraction as a preservative.  Cold-vapor atomic absorption (CVAAS) was used to 

determine the Hg concentrations in solution per SW-846 Method 7470, “Mercury in Liquid 

Waste (Manual Cold- Vapor Technique),” and Method 7471, “Mercury in Semisolid or Solid 

Waste (Manual Cold-Vapor Technique).”  The quartz-fiber filter was combined with the front-

half rinse and digested using HF, HCl and HNO3 in a microwave-assisted process.  All samples 

were analyzed in duplicate.  The Hgtp, Hg0 and Hg2+ concentration results are being reported as 

µg/dscm and the mass emission rates are being reported as lbs/hr and tpy. 
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6.0  OTHER ICR TESTING REQUIREMENTS 

In addition to the emissions testing requirements of the Refinery ICR, BP Husky was also 

required to compile 30 days worth of relevant process data for DCU 3, in which the test program 

occurred within the 30-day “process data period.”  The relevant DCU 3 process data is included 

in Appendix 4 of this test report. 

 

For delayed coking units, collecting refinery fuel gas (RFG) samples for analysis was not 

required.  
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7.0     MODIFICATIONS AND DEVIATIONS FROM THE TEST METHODS 

As stated throughout Section 5 of this test report, the prescribed test methods for this project 

were not originally intended for, nor are they typically used on, DCU vent sources.  Hence, 

numerous, significant modifications were applied to several of the test methods in order to 

complete the ICR test project.  It should be noted that, in some cases, even the modified versions 

of the standard source sampling methods proved to be inadequate to produce quality-assured 

measurements.  This section details these modifications in more detail, and also provides a 

summary overview of the communications made between URS and U.S. EPA regarding this test 

project.   

 

7.1 Justification for Modifications and Deviations 

The average moisture concentration in the DCU 3 vent gas stream was anticipated to be 

extremely high (>95% by volume).  This type of wet gas stream differs greatly from the types of 

combustion exhaust gas streams (i.e., streams with <30% water vapor) for which the EPA test 

methods were developed.  This section specifies the use of specialized glassware and equipment 

for the efficient condensation of moisture in the applicable sampling trains.  Specific issues 

related to high moisture, PM, hydrocarbon and H2S concentrations in the DCU 3 vent gas stream 

are also described below.  Several process designs and operating conditions critical to the 

performance of the ICR test program are also discussed. 

 

Further details regarding Project-Specific communication between URS and U.S. EPA to 

modifying the technical approach of various methods are found in more detail in Appendix 7 of 

this test report, where applicable.   

 

7.2 Identical Emissions 

The West Coke Drum and the East Coke Drum on DCU 3 are identical and operated in the same 

manner with the same feedstock; therefore, the assumption is made that emissions from the west 

vent and the east vent are identical.  The Refinery FAQ website maintained by U.S. EPA 

describes several acceptable test method modifications for use on DCU vent sources.  

Specifically, sequential sampling on multiple coke drums is allowed as if the coke drums were a 

single source, provided that the design and feed to the multiple coke drums and vents are 
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identical.  This sequential sampling approach was followed during the ICR test program of the 

DCU 3 allowed for the performance of a test run approximately once every 16-18 hours. 

 

7.3 Sludge Injection 

The Refinery FAQ website maintained by U.S. EPA describes several acceptable test method 

modifications for use on various sources.  Specifically, U.S. EPA maintains that normal 

operations of the applicable process unit should be conducted during the ICR test program.  FAQ 

Test-020 provides guidance for conducting emissions measurements during a periodic soot-

blowing event for an unidentified process unit: 

 

“…it is recommended that since soot-blowing occurs every 6 hours and the three 

test runs will cover that same period of time, the testing could be scheduled such 

that the soot-blowing in its entirety occurs during one of each test runs.  This 

would be most representative of normal conditions.” 

 

During approximately one (1) out of three (3) single coke drum operating cycles, sludge (belt-

pressed refinery sewer solids) is injected into the coke drum at the initial water quench, while the 

coke drum is still hot.  Based upon U.S. EPA’s guidance above, the ICR test program of the 

DCU 3 was conducted such that during one (1) out of every three (3) test runs for each target 

parameter, sludge was injected into the tested coke drum.  For this test program, sludge was 

injected into the DCU 3 coke drum during Runs A-2, C-3, and D-4. 

 

7.4 Ejector Vent 

The Refinery FAQ website maintained by U.S. EPA describes several acceptable method 

modifications for use on various sources.  Specifically, U.S. EPA maintains that normal 

operations should be conducted on a regular basis during the ICR test program.  However, the 

use of the ejector vent (see Section 4.2 of this test report) would complicate the performance of 

the ICR test program by introducing a separate emissions point during the venting cycle.  In 

addition, the matrix of the ejector vent pipe gas stream may vary significantly from the vent gas 

stream.  Therefore, the normal operations of the DCU 3 were modified and the ejector vent was 
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not used during the venting cycle.  The DCU 3 coke drum was depressurized to 0.5 psig through 

the vent pipe only.  The ejector vent was activated only after the venting cycle was complete and 

the sampling was concluded.  BP-Husky estimated that by eliminating the use of the ejector vent 

during the venting cycle, the typical venting cycle duration of 55 minutes was increased to 

approximately 70 minutes. 

 

7.5 Single-Point Sampling 

The DCU 3 vent gas stream is pressurized and hazardous to sampling personnel.  The Refinery 

FAQ website maintained by U.S. EPA describes several acceptable test method modifications for 

use on DCU Vent sources.  Specifically, single-point sampling of DCU Vents is allowed for 

isokinetic sampling trains and velocity measurements when safety is a potential issue, as was the 

case during the sampling of the DCU 3 vent at the BP-Husky Toledo refinery.  In addition, U.S. 

EPA allows single-point sampling within the central 10% of the DCU Vent cross-sectional area.  

Note also that since single-point sampling is the only sampling alternative for this test project, by 

default neither stratification testing nor cyclonic flow checks could be performed. 

 

7.6 Type-S Pitots 

The high level of moisture in the DCU 3 vent gas stream can lead to water condensation in the 

Type-S pitots and associated sample lines, which interferes with the accurate measurement of gas 

stream velocity.  The tubing connecting a sampling train’s pitot tubes and differential pressure 

gauge were periodically flushed with compressed air to remove condensed water.  EPA Method 

1A was modified to allow the use of Type-S pitots instead of a standard pitot to mitigate 

blockage due to high water and PM concentrations. 

 

7.7 Sampling Probe and Filter Temperatures 

The sampling probe and filter temperature range of 248±25°F specified in many of the EPA test 

methods is insufficient to prevent condensation in the heated components of the isokinetic 

sampling trains while sampling a gas stream composed almost entirely of water.  Condensation 

in these components can lead to sampling train filter-blinding or clogging in a short period of 

time.  The use of a stable operating temperature of approximately 300±25°F at the sampling 

probe and inside the filter enclosure helps to minimize condensation and blinding in the sampling 
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trains.  URS’s design of an efficient moisture condensation system downstream of the filter and 

sampling probe allowed for the maintenance of a constant sampling rate through the entire 

sampling train for the duration of the sampling period.  The use of a relatively low and constant 

sampling rate on the high-moisture source also increased the stability of the operating 

temperatures of the sampling train components during condensation of the sample gas. 

 

7.8 Isokinetic Sampling Rate 

Per “Component 4” of the ICR, the measurement of the SVOC HAP, HCl/Cl2/HF, HCN, 

speciated Hg, metals, and PM/PM2.5-CON concentrations required that the sampling be within 

±20% of 100% isokinetic.  However, as moisture concentrations in the sample gas increase, 

errors in the assumed moisture fraction have a greater impact on the sampler’s ability to maintain 

an isokinetic sampling rate within ±20%.  For example, if a vent gas stream is assumed to be 

97% moisture during sampling and the result calculated at the conclusion of sampling indicates 

that the moisture fraction in the vent gas stream was actually 96%, then the sampling rate was 

25% lower than 100% isokinetic sampling (75% isokinetic) which does not meet the U.S. EPA 

criterion of 80-120% isokinetic for DCUs during the Refinery ICR program. 

 

Isokinetic sampling systems that provide real-time moisture concentration data during a 

sampling period and are suitable for use on a DCU Vent source are not commercially available. 

URS sampling personnel had no method of accurately measuring the moisture concentration of 

the DCU 3 vent gas during the sampling period, and therefore were not able to make any 

meaningful adjustment to the sampling train design or operation during the sampling period to 

obtain isokinetic sampling rates within ±20% of 100% isokinetic.  Mathematically, the moisture 

concentration of the DCU 3 vent gas stream would have had to have been guessed correctly to 

within approximately ±0.2% moisture prior to each test run to meet U.S. EPA’s criteria. 

 

It is difficult to estimate the degree of bias associated with the measurement of target compound 

concentrations when achieving isokinetic sampling rates outside the criterion of 80-120% 

without conducting further research and testing on high-moisture, high-velocity DCU Vent 

sources.  Generally, isokinetic sampling rates >100% have been suggested to bias the pollutant 

concentration results low because the gas velocity at the sampling train nozzle orifice exceeds 
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the velocity of the gas stream and a greater than representative number of small particles, 

aerosols, or droplets, which follow the gas flow pattern into the nozzle orifice, are collected in 

the sampling train. 

 

URS realizes the importance and significance of the data collected during the ICR program with 

respect to how the data will be used to develop emission standards for various refinery sources, 

and that certain QA/QC standards must be met.  However, the data gathered must also adhere to 

achievable QA/QC standards that are reflective of the source being tested.  Where possible, 

every effort was made by the URS test team to ensure that the ICR test program of the DCU 3 

vent gas complied with an alternative isokinetic sampling criterion due to the unpredictable 

profile of the sample gas from test run-to-test run.  Isokinetic sampling train operating 

parameters such as the sampling nozzle orifice size were determined during preliminary project 

activities to achieve isokinetic sampling percentages ≤ 110% during the ICR test program, 

where practicable.  An isokinetic rate of ≤ 110% could be ensured by using a nozzle with a 

large enough orifice diameter such that the velocity of the sample gas through the nozzle orifice 

would always be less than the velocity of the vent gas stream.  This criterion is based upon 

guidance in Attachment A to Rule 1189, “ICR test program Protocol for VOC Emissions from 

High Moisture Hydrogen Plant Process Vents,” developed by California’s South Coast Air 

Quality Management District (SCAQMD) and applicable to high-moisture gas streams. 

 

7.9 Total Hydrocarbon Analyzer Calibration 

Based upon prior sampling experience on this type of source, it was presumed that the 

concentrations of total hydrocarbon (THC) in the DCU 3 vent gas could vary greatly (i.e., from 0 

to over 30% by volume) during the venting cycle.  One of the many difficulties associated with 

the high moisture content of the DCU 3 vent gas stream is that it is not possible to accurately 

anticipate the dry gas fraction of the gas stream.  This, in turn, creates difficulties in attempting 

to use a proper instrument calibration range.  To rectify this, the sample gas was diluted to 

approximately 20:1 and routed to two (2) separate THC analyzers that were calibrated at 

overlapping ranges.   
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Because of limitations associated with the vapor pressure and lower explosive limits of propane, 

certified calibration gases of highly concentrated (>300,000 ppm) propane in a balance of air are 

not commercially available.  To mitigate these issues, calibration gases were prepared in a 

balance of nitrogen rather than air.  Nitrogen was also used as the dilution gas.  U.S. EPA 

Protocol calibration gases of propane in a balance of nitrogen at concentrations >15,000 ppm are 

also not commercially available due to the health and safety issues involved with their 

preparation and NIST-certification (i.e., flammability and risk of explosion).  Due to these 

limitations, some Custom Certified (±2% accuracy) calibration gases (traceable to a primary 

standard) at concentrations up to 30,000 ppm were used in lieu of U.S. EPA Protocol gases. 

 

The high-range THC analyzer (10,000 to 100,000 ppm range) was not calibrated by introducing 

calibration gas upstream of the dilution sampling probe.  Instead, the high-range THC analyzer 

was calibrated directly, bypassing the dilution sampling system, while the low-range THC 

analyzer (100 to 10,000 ppm range) was calibrated with dilution air and used to establish the 

dilution system ratio.  Both the high-range and low-range THC analyzers were interfaced with 

the same dilution sampling system. 

 

7.10 Stainless Steel Nozzles 

The high gas stream velocity, high moisture and PM concentrations, and significant pipe 

vibration associated with DCU Vent sources can easily damage glass or quartz nozzles used with 

isokinetic sampling trains.  A damaged (e.g., chipped or cracked) nozzle can reduce the overall 

quality of measurement data due to potential sample loss, sample bias, or when a post-test leak 

check cannot be performed within method tolerances.  The potential impact on data quality due 

to contamination or interference from a relatively small surface area of stainless steel in the 

sampling train is most likely lower than the impact from an unrecoverable nozzle, which may be 

damaged inside the DCU 3 vent during each test run.  Hence, EPA Methods 26A, 29, OTM-29, 

ASTM D6784-02, and SW-846 Method 0011 (if applicable) were modified to utilize stainless 

steel nozzles. 
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7.11 Zinc Acetate and Potassium Hydroxide Scrubbing Impingers 

To protect sensitive sampling equipment as well as testing personnel from H2S exhausting out of 

the isokinetic sampling trains, additional impingers were used for the purpose of scrubbing the 

sample gas before contact with the dry gas meters and sampling pumps and the subsequent 

release to atmosphere through an exhaust orifice.  Two impingers with Greenburg-Smith stems, 

containing 100 ml each of a solution of 10% zinc acetate, were inserted before the final silica gel 

impinger used as a desiccant.  An empty knockout impinger with a modified Greenburg-Smith 

stem, containing 100 ml of a solution of 1.0 N potassium hydroxide (KOH), and an additional 

empty knockout impinger were inserted in the sampling train between the 10% zinc acetate 

impingers and the silica gel impinger.  URS ensured that the vast majority of the moisture 

content was condensed before gas contact with these scrubbing impingers by adding a large glass 

condenser and an appropriate amount of empty knockout impingers into the sampling trains.  All 

impingers were weighed before and after the sampling run for the gravimetric determination of 

the DCU 3 vent gas moisture concentration, but the scrubbing impingers (as well as the desiccant 

impinger) were not be recovered for sample analysis.  This design has been used successfully by 

URS during previous ICR test programs of DCU vents. 

 

7.12 Impinger Train Exit Temperature 

Due to circumstances beyond URS’s control, the measured final impinger exit temperatures for 

isokinetic sampling trains exceeded 68°F during most of each test runs.  High temperatures at 

this sampling train location are attributed to the very slow rate of dry gas (0.5 to 5 liters per 

minute) passing through the multi-component (i.e., 6- to 14-impinger) sampling trains and the 

subsequent minimal heat transfer at this thermocouple location.  However, sample gas 

temperatures were measured at the exit of the condenser (upstream of all of the impingers) used 

in each isokinetic sampling train.  The condenser exit temperature demonstrated the efficiency of 

moisture condensation and met the test method specification of ≤68°F. 

 

7.13 Limited Dry Gas Sample Volume 

The Refinery FAQ website maintained by U.S. EPA describes several acceptable test method 

modifications for use on various sources.  Specifically, U.S. EPA waives all dry gas sample 

volume requirements associated with EPA Method 4 and the isokinetic sampling trains.  The 
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target dry gas sample volume of >0.05 m3 and a wet gas sample volume of >5 m3 described in 

the previously submitted Test Plan were based upon sampling during a complete venting cycle of 

approximately 70 minutes in length. 

 

7.14 Dry Gas Meter Calibration 

The sampling of DCU Vent emissions generally requires dry gas sampling rates between 0.5 and 

5 liters per minute.  For this reason, dry gas meters for use during the ICR test program were 

calibrated against a separate set of critical orifices for low-flow rate applications.  A 3-point pre-

test calibration was performed in triplicate before use in the field, and each Y1 (calibration result) 

had to agree within 4% of the average Y1 at the selected flow rate.  The Individual Y1 values 

must be between 0.9. and 1.10.  A single-point post-test calibration was also performed in 

triplicate as soon as possible after the ICR test program and had to agree within 5% of the 3-

point calibration at the selected flow rate.  The single orifice used during the post-test calibration 

was selected to be representative of the average sampling rate obtained during the ICR test 

program. 

 

7.15 Summary of U.S. EPA Correspondence 

Table 7-1 provides an “executive summary” of the correspondence, communications, and 

determinations made between URS and U.S. EPA regarding the proposed test method 

modifications both prior to and during the project.  Appendix 7 of this test report includes the 

actual, written communication made between URS and U.S. EPA for this project. 
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Table 7-1.  Executive Summary of Proposed Test Program Modifications 
 

Test Plan 
Mod No. 

Test 
Method 

Program 
Category 

Test Report 
Section 

URS 
Modification 

1 − Operations 7.2 Identical emissions from the East and West Coke Drums 

2 − Operations 7.3 Sludge injection into coke drums 
3 − Operations 4.2, 7.4 Elimination of ejector vent 
4 1, 2 Sampling 4.4, 5.2, 7.5 Single-point sampling 
5 2 Sampling 5.2, 7.6 Type-S pitot tubes with EPA Method 1A 
6 Various Sampling 7.7 Sampling probe and filter temperatures at 300±25°F 
7 Various Sampling 7.8 Isokinetic sampling rate 
8 25A Sampling 7.9 Variable total hydrocarbon concentration 
9 Various Sampling 7.10 Stainless steel nozzles 
10 Various Sampling 7.11 Zinc acetate and potassium hydroxide scrubbing impingers 
11 Various Sampling 7.12 Impinger train exit temperature 

12 Various Sampling 7.13 Limited dry gas sample volume 

13 Various Sampling 7.14 Dry gas meter calibration 
14 1, 2 Sampling 5.3 Cyclonic flow 
15 3A Sampling 5.4 Dry gas molecular weight 
16 1, 2 Sampling 7.5 Stratification test 
17 15A Sampling 5.9 Sampling system design 
18 15A Sampling 5.9 Recovery study using H2S 

19 15A Sampling 5.9 Recovery study prior to test run 

20 15A Sampling 5.9 Recovery study criteria of 70-130% 

21 205 Sampling 5.10.1 U.S. EPA Protocol gas 

22 18 Sampling 5.10.2 Dilution system sampling and sorbent sampling 

23 26A Sampling 5.12 Sampling train impinger design 

24 29 Sampling 5.13 Sampling train impinger design 

25 29 Analysis 5.13 0.1N HNO3 recovery volumes 

26 OTM-29 Sampling 5.17 Sampling train impinger design 

27 202 Sampling 5.6 Sampling train impinger design 

28 320 Sampling 5.15 Dilution sampling system with EPA Method 320 

29 D6784-02 Sampling 5.18 Sampling train impinger design 

30 0010 Sampling 5.16 Sampling train impinger design 

31 0010 Analysis 5.16 Analytical fractions 

32 3542 Analysis 5.16 General procedures 



 

–76– 

8.0     TESTING ISSUES 

For clarification, this section serves to summarize the major (i.e., high impact) aspects of the test 

program which deviated from what was indicated in the original Test Plan submittal.  These 

issues and deviations encountered were often beyond the control of the test firm or plant 

operations staff, and are not uncommon for typical stack test programs.  These issues and 

deviations were as follows: 

 

1. Ideally, nine (9) runs were anticipated to be performed for the BP Husky ICR test program 

(not including a “Preliminary” run to gather data to properly set up the test equipment).  This 

corresponds to three (3) runs each for Pollutant Sample Groups A, C, and D.  However, for this 

test program, five (5) runs were performed for Group A, three (3) runs were performed for Group 

C, and four (4) runs were performed for Group D. 

 

• Group A: Run A-1 was repeated, due to operator error with the dilution FTIR and CEM 
systems.  For the Group A pollutants, Runs A-2, A-3, and A-4 were included in the 3-run 
averages. 
 

• Group C: No runs were repeated.  For the Group C pollutants, Runs C-1, C-2, and C-3 
were included in the 3-run averages. 
 

• Group D: Run D-1 was repeated, due to probe plugging and operator error with the 
dilution CEM system.  Run D-3 was also repeated, since excess H2S in the vent gas 
appeared to have reduced the acidic capture properties of the KMnO4 impinger of the 
mercury sampling train.  For the Group D pollutants, Runs D-2, D-4, and D-5 were 
included in the 3-run averages. 

 

2. In the Test Plan, it was indicated that EPA Method 10 was specified to measure the CO 

emissions from the DCU 3 vent.  However, during Run A-1 it was determined that it would be 

preferred to instead use Method 320 to determine the CO emissions, since this deviation would 

simplify the operation of the dilution sampling system. 

 

3. The sampling train configuration employed in the field deviated from the specification in the 

Test Plan.  This deviation is minor, and involves the incorporation of additional knockout 

impingers, to accommodate the increased condensate collected in the longer than anticipated 
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sample runs.  However, the increased condensate volume collected may have had some impact 

on the sample analyses.  Depending on the sample train, the additional condensate could have 

had different impacts as follows: 

 

• For the determination of semivolatile organics by SW-846 Method 0010, the greater 
amount of condensate makes the extraction more difficult and cumbersome, but 
should have a minimal impact on the quantitation and detection limit.   

• For the determination of metals by EPA Method 29, the greater amount of condensate 
makes the digestion more difficult, requiring more acid and time, and potentially 
adding more background and laboratory contamination.   

• For the determination of HCN by OTM-29 and chloride and fluoride by EPA Method 
26A, the large amount of condensate was delivered to the laboratory in multiple 
sample bottles.  Separate aliquots were removed from each bottle, and a composite 
sample was developed for analysis.  As such, there is increased uncertainty associated 
with the representativeness of the composite sample.   

 

4. In multiple instances, data was not recorded at appropriate intervals during the test.  This can 

be attributed to the difficulties in communication that are encountered at what was a 

challenging sampling location, as well as to sampling technician error.  The gaps in data 

recording have varying impacts on data quality; the highest impact occurred during Run C-3, 

where ∆P readings were not recorded for the first 20 minutes of the test run.   

 

5. An isokinetic sampling rate of ≤110% was proposed in the Test Plan as a modification to the 

100 ±20% suggested in the ICR.  During two runs (C-2 and C-3), this rate was not achieved.  

Table 8-1 provides a summary of the isokinetic sampling results for this project on a run-by-

run basis.  All isokinetic sampling runs in excess of the proposed “≤110%” threshold are also 

highlighted.   
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Table 8-1.  Summary of Isokinetic Sampling Results 

Group Run  
Pollutant 

Tested 
% Isokinetic 

Sampling Rate 

A 

1 SVOC 92.3 
2 SVOC 81.2 
3 SVOC 105 
4 SVOC 71.6 

C 

1 HCl/Cl2/HF 97.9 
2 HCl/Cl2/HF 199 
3 HCl/Cl2/HF 236 
1 HCN 98.1 
2 HCN 149 
3 HCN 166 

D 

1 PM/PM2.5 Not Performed 
2 PM/PM2.5 91.7 
3 PM/PM2.5 Not Performed 
4 PM/PM2.5 97.3 
5 PM/PM2.5 56.5 

1 Metals Not Performed 
2 Metals 86.0 
3 Metals Not Performed 
4 Metals 88.5 
5 Metals 54.0 

1 Hg Not Performed 
2 Hg 81.9 
3 Hg Not Performed 
4 Hg 80.4 
5 Hg 63.9 

 

6. During a number of test runs, temperatures of the varying components of the sampling trains 

deviated from what was specified in the Test Plan.  These deviations can be categorized as 

follows:  probe temperature; filter temperature; condenser/XAD temperature; and impinger 

exit temperature.  Probe and filter temperatures were often observed outside the Test Plan 

specification of 275-325oF.  This is considered to have a low impact on data quality, as in no 

case was sample flow impeded to the impinger train.  When condenser/XAD temperatures 

exceeded the specification of 68oF, it was for only brief periods during the sampling runs, 
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and is also considered to have a limited impact on data quality.  Impinger exit temperature 

deviations have little to no impact on data quality.  These readings are due to the low flow of 

cooled sample gas across the thermocouple, coupled with the extremely high ambient (>120 
oF) temperatures. 

 

7. Oxygen and carbon dioxide were measured via EPA Method 3A in all runs to determine the 

molecular weight of the stack gas.  In many instances, neither pre-test calibration nor post-

test drift checks of the instruments met method specifications.  It was necessary to dilute the 

exhaust gas significantly to remove the moisture and to prepare a matrix that would behave 

appropriately in the monitoring instrumentation.  As a result of the extreme dilution, the 

oxygen and carbon dioxide levels observed at the instruments were at the extreme low end of 

the calibration span of the instruments.  This resulted in measurements outside the 

specifications in the methods.  Because of the high moisture content in the actual emissions 

stream (>98%), the concentration of oxygen and carbon dioxide have a negligible impact on 

the determination of molecular weight; consequently, the measurements are sufficient for the 

determination of molecular weight and have no impact on the usability of these emissions 

data.  In terms of absolute quantification of gas concentrations, the Method 3A data have a 

high degree of uncertainty.   

 

8. Sulfur dioxide and oxides of nitrogen were measured by EPA Methods 6C and 7E, 

respectively.  As described above for oxygen and carbon dioxide, due to the high moisture 

content of the sample stream, it was necessary to dilute the exhaust gas to create a matrix that 

would behave appropriately in the monitoring instrumentation.  As a result of the necessary 

high dilution ratio, the observed sulfur dioxide and oxides of nitrogen concentrations were at 

the extreme low end of the calibration span of the instruments.  Data from these methods 

have a high degree of uncertainty. 

 

9. In a number of instances, the calculated dilution ratio for the CEMS sampling system varied 

greatly when assessed before and after the sampling event.  As instrument drift and dilution 



 

–80– 

system drift are both components of overall system drift, it is impossible to separate the 

dilution system drift from the actual analyzer drift for any given sampling run.  Substantial 

efforts were taken to ensure the stability of the dilution system during sampling, including 

the operation of a heated filter and probe, and the blow back of any accumulated moisture or 

particulate matter on the dilution orifice.  The dilution ratio is critical in the calculation of the 

exhaust gas components measured via the dilution sampling systems.  To provide the most 

conservative, ‘worst-case’ numbers, the higher of the two dilution ratios is applied to all 

of the emissions calculations, with the exception of Method 320 data, which used a different 

dilution ratio calculation methodology.  This data assessment methodology impacts the 

determination of instrument drift as defined in EPA methods 3A, 6C, 7E, and 25A.  Because 

the two systems (analyzer and dilution system) could not be assessed separately, the method 

specifications for analyzer drift were not met in many cases; however, the calculation 

methodology applied above effectively incorporates any system drift that would otherwise 

impart an inappropriate bias in the emissions results. 

 

10. The majority of wet chemistry samples were analyzed outside of the hold time specified in 

the Test Plan.  The Test Plan specified an aggressive turnaround window that the analytical 

laboratories were unable to meet.  The laboratory delays were associated with the increased 

load in the laboratory due to the large amount of refinery ICR work, and the complexity of 

the matrices of these samples.  However, the impact on the analysis of the samples outside of 

the hold times specified in the test plan is minor.  In many cases, the EPA stated hold times 

were met; in others, the corresponding EPA Method does not specify a hold time for 

analysis.  

 
11. In a number of field blank samples, analytes were found at detectable levels.  Specifically, 

analytes of interest were found in the Ontario Hydro, EPA Method 26A, and EPA Method 29 

field blank trains as follows:   

• Mercury was found in the field blank sample for Ontario Hydro at a level consistent 
with the exhaust gas samples.  Results for mercury can be considered to be biased 
high, or possibly considered as false positives.   
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• Multiple analytes were found at detectable levels in the field blank sample of the EPA 
Method 29 train (lead, antimony, arsenic, beryllium, cadmium, cobalt, manganese and 
nickel).  The results for each of these analytes can be considered to be biased high.   

• Fluoride was found in the field blank sample of the EPA Method 26A train.  The 
results for hydrogen fluoride may be considered biased high.    

 

12. The levels of semivolatile organic target analytes in the field samples of the SW-846 Method 

0010 sampling train required a high sample dilution to be within the calibration range of the 

analytical instrument.  As a result of the dilutions, surrogate spikes added before the 

extraction were diluted to below the detection limit in all field samples.  The samples for 

analysis by high-resolution had another aliquot of surrogate spiking material added post-

extraction, and these surrogates showed acceptable recovery.  All laboratory samples (blanks 

and spikes) showed an acceptable recovery of all surrogate spikes.  This has an overall minor 

impact on the quality of the Method 0010 samples.   

 

13. For the EPA Method 29 samples, the matrix spike/matrix spike duplicate recoveries for 

beryllium, chromium, cobalt and manganese on the impinger sample were outside the 

specification of 75-125% recovery as follows: 

• Beryllium:  recovery between 65 and 70% 

• Chromium:  recovery between 135 and 140% 

• Cobalt:  recovery between 135 and 140% 

• Manganese:  recovery between 135 and 140% 

These results indicate increased imprecision for the results for these analytes in the impinger 

catch fraction.  The impinger catch fraction is only one of three fractions that make up the 

total for the sampling train, and in general is not the largest result.  While there is increased 

imprecision associated with these results, it is expected that the overall sum for each 

sampling train is acceptable as an estimate of emissions.   
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14. There were minor paperwork mix-ups for the Method 18 sorbent samples as follows: 

• No chain-of-custody paperwork was provided for two bag samples.  These were 
readily identified by the laboratory and analyzed and reported correctly; and 

• A spiked and unspiked sorbent tube were reversed when labeled in the field.  These 
were also readily identified, both by the laboratory tube identification number and by 
the results.   

 

15. During the analysis of the EPA Method 18 sorbent tubes, recovery issues were identified for 

four analytes as follows: 

• Acrylonitrile was recovered at 50.5%.  Acrylonitrile was measured during this test 
program with the sorbent method described in this document and using bag samples.  
No acrylonitrile was detected with either methodology.  As the data using sorbents 
show poor surrogate recovery, the acrylonitrile results using the bag samples are used 
to estimate acrylonitrile emissions during this test effort.   

• 2-nitropropane was recovered at 46.9%.  Results for 2-nitropropane show values 
above the detection limit, but below the quantitation limit.  The very low spike 
recovery suggests that these results may be questionable and biased low.  These 
results are noted as having increased uncertainty and possible low bias.   

• Styrene was recovered at 135%.  Results for 2-styrene show consistent values above 
the detection limit, but below the quantitation limit.  The spike recovery outside the 
acceptance criteria suggests that these results may be questionable and may have a 
high bias.  These results are noted as having increased uncertainty and possible high 
bias.   

• On one run, MTBE was not recovered at all (0%).  This is considered to be an outlier, 
and the MTBE recovery from the other two runs (93.2 and 98.3%) are averaged and 
used as the recovery efficiency for the field results.   

 

16. Samples collected by OTM-29 for the determination of hydrogen cyanide in the emissions 

included acidic impingers containing lead acetate and alkaline impingers containing sodium 

hydroxide.  The lead acetate samples were received by the laboratory at a pH of 4.  Although 

this is not discussed in the method, the lead acetate samples are set up in the train to protect 

the caustic impingers from sulfide in the gas stream.  The method indicates that there are 

potential issues with both sulfide as an analytical interferent and sulfide reactivity with 

cyanide to form thiocyanate.  These samples were held at the acidic pH (4) to collect 
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hydrogen sulfide, but also allow hydrogen cyanide to pass through.  Despite the pH of these 

samples being outside the pH specification, there is no indication of an adverse impact on the 

results.  The field spike recovery was excellent, indicating acceptable overall method 

performance.  No data were flagged based on sample preservation issues.  Further, the 

method has no specification for analysis of the lead acetate samples or the use of the results.  

As cyanide was detected in one of the samples, the result from the lead acetate sample is 

added to the results from the sodium hydroxide samples to provide a conservative estimate of 

emissions.   

 

17. The background matrix of the samples sent to the FTIR instrument varied during the course 

of each vent emission event.  Specifically, the methane concentration as seen by the FTIR 

was highest at the beginning of the vent event, and tapered down fairly quickly.  The 

background matrix during the beginning of the run was more complex, and therefore, the 

ability of the instrument to detect trace aldehydes was compromised.  None of the three target 

analytes was identified and quantified in any of the sampling runs.  Detection limits were 

developed, following method guidance for the three aldehyde target analytes, during the 

period after the large methane peak.  Based on the judgment of the spectroscopist, the 

detection limit during the methane peak is estimated to be a full order of magnitude higher.  

The average concentration of the three (3) aldehydes was developed presuming that the 

detection limit during the first few minutes of a given run is higher, and therefore the average 

for the run is elevated. 

 

Appendix 5 of this test report includes a spreadsheet table of URS’s field notes, which 

summarize all of the issues and deviations that occurred during the test program.  In all, 145 

deviations were logged, many of them in duplicate. 
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9.0     QUALITY ASSURANCE OBJECTIVES FOR MEASUREMEN T DATA 

The quality assurance (QA) objectives for this test program were designed to provide a 

qualitative assessment of the measurement system data.  The two aspects of data quality that are 

of primary concern are precision and accuracy.  Accuracy reflects the degree to which the 

measured value represents the actual or "true" value for a given parameter and includes elements 

of both bias and precision.  Accuracy is expressed in terms of percent error, or difference 

between a measured value and the theoretical value, expressed as a percentage of the theoretical.  

For assays, the objective is based on the mean measured value.  For surrogate and matrix spike 

(MS), recoveries, the objective is based on single measurement results.  Table 9-1 presents a 

summary of the QA objectives. 

 

Precision is a measure of the variability associated with the measurement system.  Precision is 

expressed according to the type of measurement.  For surrogate and replicate assays, precision is 

expressed as percent relative standard deviation (RSD) for the set of spike recoveries or assay 

results.  For objectives measured by MS duplicates (MSD) or duplicate analyses, precision is 

expressed as the relative percent difference (RPD) between MS/MSD recoveries or duplicate 

analyses.  If the QA objectives for accuracy and precision are not met, careful interpretation of 

the analytical data was made to evaluate the associated impact on the reporting of data as part of 

the ICR program.  Results that are outside these objectives may indicate matrix interferences that 

are sometimes present in stack emission samples.  As such, results that are outside these 

specifications do not necessarily invalidate the data, but rather indicate the need to evaluate the 

data carefully and explain potential biases and/or limitations in the use of the data.  The 

evaluation for data validity was based in part upon the evaluation of the laboratory’s adherence 

to the QC and corrective action specifications.  All QA/QC data was thoroughly reviewed and 

interpreted for report. 

 

Other QA objectives were representativeness, comparability and completeness. 

Representativeness is a function of sampling strategy.  Representative DCU 3 vent gas samples 

were collected by following approved RMs or good engineering practices.  Comparability is the 

degree to which data from a given study can be compared to data from other similar studies.  

Adhering to the RMs specified in “Component 4” of the ICR and described in this test report 
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enhances data comparability between the DCUs selected for the ICR test programs as part of the 

ICR, and between the DCUs and other process units under investigation by U.S. EPA.  

Analytical results have also been presented in appropriate units according to industry standards, 

or as required by the ERT software.  The completeness objective of 100% reflects the 

requirement to provide three (3) valid determinations for target compound concentrations and 

mass emission rates during the ICR test program.  

  

QA/QC activities associated with the collection of the DCU 3 vent gas samples included (where 

applicable): 

 

• Use of pre-printed sampling data sheets; 

• Use of calibrated sampling equipment; 

• Use of calibration standards of appropriate and documented quality; 

• Collection of data at appropriate operating conditions; 

• Collection of acceptable sample volumes; 

• Performance of sampling system leak checks; and 

• Collection of data per “Component 4” of the ICR, program-specific guidance from 
U.S. EPA (either via email discussions or EPA’s FAQ website), applicable EPA test 
methods, and the previously submitted Test Plan. 

 

QA/QC activities associated with the analyses of the DCU 3 vent gas samples will include (if 

applicable): 

 

• Use of pre-printed recovery data sheets; 

• Calibration of the analytical instrumentation; 

• Use of documented calibration standards; 

• Replicate analyses;  

• Incorporation of appropriate holding-time criteria; and 
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• Analyses of samples per “Component 4” of the ICR, program-specific guidance from 
U.S. EPA (either via email discussions or EPA’s FAQ website), applicable EPA test 
methods, and the previously submitted Test Plan.  

 

Field blanks for the stack gas samples were prepared by recovering assembled trains that have 

been treated as the “actual” trains except that no stack gas was passed through the blank trains. 

 

In addition, EPA Method 202 has specific requirements for the performance of the field blank:  

1) it must be performed after the first or second test run of a series, and 2) 100 mL of HPLC H2O 

must be added to the first impinger prior to the nitrogen purge.  Sample results may be corrected 

to PM2.5-CON masses found in the field blank under certain conditions.  ASTM D6784-02 also 

allows sample result correction to field blank results.  SW-846 Method 0010 requires that a field 

blank be performed while the filter and probe are heated.  Media trip blanks consist of sampling 

media that are stored and shipped from the facility and handled as ordinary samples, but are 

never assembled in trains.  Media trip blanks collected were not analyzed unless needed to 

identify sources of contamination found in the field or trip blank samples.  Reagent blanks were 

collected during the ICR test program and were analyzed to identify any potential sources of 

contamination found in the field blank samples.  EPA Methods 5, 29, and ASTM D6784-02 also 

allow the correction of sample results to target compound masses found in reagent blanks and 

media trip blanks, under certain conditions. 

 

MS/MSD samples were prepared for samples collected with the EPA Methods 26A, 29 and SW-

846 Method 0010 sampling trains by spiking sample splits with known concentrations of target 

analytes.  The MS/MSD compounds and acceptance criteria are specified in the methods.  The 

MS results provided a measure of the effectiveness of the method, in terms of analyte recovery 

(accuracy), in the actual sample matrices.  The MSD results provided a measure of variability, 

much like field or analytical duplicate samples, but at a predictable concentration.  A laboratory 

control sample (LCS) was also included with each analytical batch and was used to indicate 

matrix interferences.  The LCS consisted of a clean, control matrix similar to the sample matrix 

that was spiked with the same analytes and at the same concentrations as the MS.  When the MS 

results indicated potential matrix interferences, the LCS was used to verify the MS procedure. 
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Surrogate spiked samples were used to monitor method performance for SW-846 Method 0010.  

The surrogate spike compounds routinely used with SW-846 Methods 8260B were used for all 

applicable samples from this test. 
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Table 9-1.  Summary of Quality Assurance Objectives 
 

Sample 
Group Method Target Compound Precision Accuracy Field 

Blank 
Trip 

Blank 
MS/ 
MSD 

Surrogate 
Spike 

Field/Lab 
Spike 

A1 / C2 
18 

(bag) 

Methane/Ethane 
VOC HAP 

H2S, COS, and CS2 

<5% RPD for triplicate calibration injections; 
<5% RPD between pre- and post-test calibration 

70-130% recovery 
for field spike 

- - - - 1 

A1 
18 

(sorbent) 
VOC HAP 

<5% RPD for triplicate calibration injections; 
<5% RPD between pre- and post-test calibration 

70-130% recovery 
for field spike 

- 1 - - All 

A1 308 Methanol 
<5% RPD for duplicate calibration injections; 

 <10 % RPD between initial and daily calibration 
- - 1 - - - 

A1 320 Aldehydes 

<5% RPD between 
pre- and post-test CTS spectra; 

<5% RPD between 
duplicate QA and validation spikes 

CTS spectra within 
±2 of calibration gas value; 

70-130% recovery for 
QA and validation spikes 

- - - - 1 

A2 0010 SVOC HAP 
<20% RPD for initial calibration; 

 <35% RPD for MSD 

23-133% recovery of 
method-specified surrogates; 
70-130% recovery for MS 

1 1 1 All - 

A3 25A THC Span and zero drift within 3% of span 
Calibration error within 

5% of calibration gas value 
- - - - - 

C1 26A HCl, Cl2, and HF 
<5% RPD for duplicate analyses 

for each sample; 
<25% RPD for MSD 

75-125% recovery for MS 1 1 1 - - 

C1 OTM-29 HCN 
<5% RPD for duplicate analyses 

for each sample; 
<20% RPD for MSD 

80-120% recovery for MS, 
80-120% recovery for field spike 

1 1 1 - 1 

C2 15A TRS <1% RPD for duplicate analyses for each sample 70-130% recovery for field spike - - - - All 

D1 29 Metals 20% RPD for MSD 
80-120% recovery for LCS; 

75-125% for MS 
1 1 1 - - 

D1 5 PM Replicate weights ±0.5 mg Replicate weights ±0.5 mg 1 1 - - - 

D1 202 PM2.5-CON Replicate weights ±0.5 mg Replicate weights ±0.5 mg 1 1 - - - 

D2 
ASTM 
D6784 

Hgtp, Hg0, and Hg2+ 

<10% RPD for duplicate analyses 
for each sample; 

<10% RPD for triplicate analyses 
of every 10th sample 

90-110% recovery for MS 1 1 1 - - 

D4 7E NOX Span and zero drift within 3% of span 
System calibration error within 

2% of span from calibration gas value 
- - - - - 

D4 6C SO2 Span and zero drift within 3% of span 
System calibration error within 

2% of span from calibration gas value 
- - - - - 

All 3A O2 and CO2 Span and zero drift within 3% of span 
System calibration error within 

2% of span from calibration gas value 
- - - - - 



 

–89– 

10.0     SAMPLE CUSTODY 

Sample handling/custody procedures, including labeling, preserving, storing, and transporting 

samples, was conducted in a way to ensure the integrity of the samples and to provide an 

unambiguous link between the results of the analyses and the physical conditions they represent.  

The following sections describe general sample handling concerns, the sample labeling scheme, 

sample tracking procedures, and any sample preservation and holding time requirements. 

 

10.1 Sample Handling 

Samples were protected from evaporation, contamination, and degradation.  Following 

collection, samples were handled in clean, ventilated work areas and were removed to dark, cool 

storage, as necessary and as soon as possible. 

 

Filters used for total PM measurements were pre-weighed at the appropriate analytical laboratory 

prior to the commencement of field activities.  Each filter was given a unique identification 

number, which was labeled on the filter container once the filter was ready for use.  Records 

maintained at the analytical laboratory associated the unique filter ID with the tare weight 

established for each filter.  During field activities, the filter ID was transferred from the filter 

container to a sampling data sheet when the filter was to be used.  In addition to the filter ID, the 

site locations, sample date, sampling equipment identification numbers, and operator initials 

were recorded on the sampling data sheet. 

 

All filters used for applicable target compound measurements were placed in glass Petri dishes, 

sealed with Teflon tape, and placed in individual Ziploc® plastic bags. Sample fractions were 

grouped with other fractions of the same hazard class and with similar temperature specifications 

for shipment.  Where needed, ice contained in double plastic bags was added and the boxes or 

coolers were taped shut.   

 

At the conclusion of sampling, a pre-printed sample label with a project specific sample ID (also 

recorded on the sampling data sheet) was affixed to the sample containers.  The project sample 

label displayed the project specific ID, the analytical laboratory filter ID, the filter tare weight, 
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the sample date and time, the operator initials, and test condition and run number, as applicable.  

Sample containers and sample labels were labeled/completed using waterproof ink. 

 

The samples were packaged and labeled for shipment using approved shipping containers in 

compliance with current U.S. Department of Transportation (DOT) dangerous goods regulations.  

All sample containers were wiped clean and sealed with Teflon tape before packaging for 

shipment. Absorbent paper, vermiculite, or equivalent material was used to absorb shock and 

spills.  

 

A sample transfer form was included in each shipping container, identifying each sample and the 

analytical requirements.  “Strict” chain-of-custody procedures were not enforced, (i.e., signatures 

were not required to release sample custody within URS staff, access to the field laboratory was 

not strictly controlled, custody seals were not used on individual samples, the mobile laboratory 

was not always locked while unattended, etc.), although all pertinent information was recorded 

and the samples were tracked via an unbroken documentation trail. 

 

Chain-of-custody records, and any other shipping and sample documentation accompanied each 

applicable shipment.  These documents were enclosed in a waterproof plastic bag inside each 

sample shipping container.   

 

Upon receipt of a sample shipment, the laboratory sample custodian inspected the shipping 

container for warning labels before opening.  The sample custodian opened the container and 

checked the contents for evidence of breakage or leakage.  The contents of the container were 

inspected for chain-of-custody documents and other information or instructions.  The condition 

of the samples, including the presence of ice was noted on the chain-of-custody document, and 

the laboratory shipment receipt form.  The sample custodian verified that all information on the 

sample bottle labels was correct and consistent with the chain-of-custody forms, and 

acknowledged receipt on the custody form.  The chain-of-custody form and the bill of lading 

were retained in the project file.  
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Any discrepancy between the samples and the chain-of-custody information, any broken or 

leaking sample bottles, or any other nonconformance was reported immediately to the URS 

Project Manager and corrective action options were discussed and implemented, where 

necessary. Notations of the problem and resolution were made on the chain-of-custody or an 

addendum to the chain-of-custody form, initialed, and dated by the sample custodian.  The URS 

Project Manager and BP-Husky Site Contact were kept informed of all issues and responses. 

 

10.2 Traceability 

Traceability refers to the link between the results of analyses and the physical reality they 

represent.  This link includes not only sample custody but also documentation of preparation of 

supplies that become an integral part of the sample (e.g., filters), documentation of the exact 

location, and specific considerations associated with sample acquisition, documentation of 

sample preservation, etc.  This type of data was recorded in field logbooks and through the use of 

prepared sample labels and standardized field tracking forms. 

 

Accurate documentation of field sampling data, sample collection and handling records were 

maintained throughout the program by all participants involved in the data and sample collection, 

transport, and analysis.  The Project Manager and leads were responsible for ensuring the 

completion of all data sheets, sample log book entries, and transfer forms.  Field personnel 

involved in the sample collection and recovery assisted in this effort as their individual 

responsibility dictated. 

 

All sampling data, including sampling times, locations, identification codes, and other pertinent 

and specific sample information were recorded on pre-formatted data sheets and/or in bound 

notebooks.  For individual samples, all pertinent information was logged in the master sample 

logbook. 

 

A master logbook was kept for tracking and identifying all samples taken during the test effort.  

Each sample was given a unique log number that identified the project, run number, and a 

sequential identification number based upon the order of entry.  A copy of this log is included in 

Appendix 5 of this test report. 
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Sample labels were affixed to the outer containers used to transport the field samples.  The label 

was marked to include the date and time(s) of collection, the sampler's initials, tare and gross 

weights (as appropriate), and the sample log number.  Transfer forms were completed by field 

personnel involved in the sample handling prior to shipment or transfer for off-site analysis.   

 

10.3 Holding Times 

A summary of sample preservation and holding times is presented in Table 10-1.  Holding times 

in all cases are based upon the requirements of the ICR test program reporting schedule and are 

more conservative than the holding times specified in the applicable analytical methods.  Storage 

conditions were checked on site and upon receipt of the samples in the laboratories.  Any 

deficiencies were recorded on the chain-of-custody and laboratory shipment receipt forms. 

 

Table 10-1.  Sample Preservation and Holding Times 
 

Parameter Method Preservation Holding Time 

SVOC HAPs 0010 

Glass containers; 
Resin traps wrapped with 

aluminum foil and sealed with 
glass cap or plug or Teflon 

(stored at <4oC) 

Extract and Analyze 
within 14 days 

HCl, Cl2, and HF 26A Plastic or glass containers 
Analyze 

within 14 days 

HCN 29 
Plastic or glass containers  

(stored at <4°C) 
Analyze 

within 14 days 

PM and PM2.5-CON 5/202 Plastic or glass containers 
Analyze 

within 14 days 

Metals 29 
PM: Plastic or glass containers 

Metals: Glass containers 
Analyze 

within 14 days 

Hg ASTM D6784 Glass containers 
Analyze 

within 14 days 

TRS 15A Plastic or glass containers 
Analyze 

within 14 days 

VOC HAPs 18 Sorbent trap 
Analyze 

within 14 days 
Methane, Ethane; 

VOC HAPs; 
H2S, COS, and CS2 

18 Bag samples 
Analyze 

within 48 hours 

Methanol 308 Sorbent trap 
Analyze 

within 14 days 
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10.4 Sample Shipping Logistics 

Enthalpy Analytical, Inc. in Durham, North Carolina served as the laboratory for the analysis of 

speciated VOC HAPs, HCl/Cl2/HF, HCN, PM, and PM2.5-CON samples.  TestAmerica 

Laboratories, Inc., in West Sacramento, California served as the laboratory for analysis of 

speciated SVOC HAPs, multiple metals, and speciated Hg samples. 

 

EPA Method 18 bag and sorbent samples and EPA Method 308 sorbent samples were packed by 

URS in the field and shipped via Federal Express to Enthalpy Analytical, Inc.  All other samples 

were delivered by truck- and hand-delivered by URS to TestAmerica’s office in Knoxville, 

Tennessee.  TestAmerica (Knoxville) in turn shipped these samples to their West Sacramento 

laboratory.   
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11.0     CALIBRATION PROCEDURES AND FREQUENCY 

Information presented in this section pertains to the calibration of sampling systems.  Included 

are descriptions of each procedure or references to applicable standard operating procedures, the 

frequency of calibrations, and the calibration standards to be used. 

 

Prior to field sampling, the equipment was calibrated using referenced procedures, and the 

results were documented and retained.  If a referenced calibration technique for a particular piece 

of apparatus was not available, then state-of-the-art techniques were used.  A discussion of the 

procedures used to calibrate this equipment is presented below.  

 

11.1 Type-S Pitot Tube Calibration 

U.S. EPA has specified guidelines concerning the construction and geometry of an acceptable 

Type-S pitot tube.  If the specified design and construction guidelines are met, a pitot tube 

coefficient of 0.84 can be used.  Information related to the design, construction and inspection of 

the Type-S pitot tube is presented in detail in Calibration Procedure 2 in “Quality Assurance 

Handbook for Air Pollution Measurement Systems:  Volume III, Stationary Source-Specific 

Methods,” U.S. EPA Document 600/R-94/038c.  Only Type-S pitot tubes meeting the required 

EPA specifications were used during this project.  Prior to the field sampling, the pitot tubes 

were inspected and documented as meeting EPA specifications.   

 

11.2 Sampling Nozzle Calibration 

Calculation of the isokinetic sampling rate requires that the cross-sectional area of the sampling 

nozzle be accurately and precisely known, to the nearest thousandth of an inch.  All nozzles used 

for isokinetic sampling were thoroughly cleaned, visually inspected, and calibrated according to 

the procedure outlined in Calibration Procedure 5b in “Quality Assurance Handbook for Air 

Pollution Measurement Systems:  Volume III, Stationary Source-Specific Methods,” U.S. EPA 

Document 600/R-94/038c.  According to this procedure, three measurements of the inside 

diameter of the nozzle were made on different cross-sections.  Using a Vernier caliper, 

measurements were made to the nearest 0.001 inch.  Nozzles were considered acceptable if the 

difference between any two measurements was less than 0.004 inches.  The nozzle calibrations 

were recorded on the field sampling data sheets. 
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11.3 Temperature Measuring Device Calibration 

During source sampling, accurate temperature measurements are required.  Thermocouple 

temperature sensors were calibrated at a single point against a NIST-traceable mercury-in-glass 

thermometer, and the linearity was confirmed using a traceable precision voltage generator. 

 

11.4 Dry Gas Meter and Orifice Calibration 

Dry gas meters (DGMs) were used in the vent gas sampling trains to monitor the sampling rate 

and to measure the sample volume.  Critical orifices were used as calibration tools.   

 

11.4.1 Dry Gas Meter 

All dry gas meters were calibrated (documented correction factor at standard conditions) before 

the departure of the equipment to the field.  Dry gas meters were calibrated against traceable 

critical orifices.  A standard 5-point (five different orifices, or flow rates) calibration is 

performed on each URS dry gas meter every six months.  For the 5-point calibration, duplicate 

calibrations are performed at each of the five flow rates.  If necessary, additional maintenance 

and calibrations are conducted until the calibration results (Y1) vary by no more than 2%.  The 

average Y1 is then calculated and recorded on the DGM calibration data sheet.  A standard 3-

point calibration was performed as a pre-test and post-test calibration check.  The 3-point 

calibrations must agree within 5% of the 5-point calibration.  Post-test calibration checks were 

performed on each DGM used in the field as soon as possible after the equipment was returned 

to URS.  Duplicate calibrations at each flow rate were also performed during the standard 3-point 

pre- and post-test calibrations. 

 

A positive pressure leak-check of the system was performed prior to calibration.  To perform the 

leak-check, the system was placed under approximately ten inches of water pressure and a 

gauge-oil manometer was used to determine if the pressure decrease could be detected over a 

one-minute period.  If leaks were detected, they were eliminated before the actual calibrations 

were performed.   
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Before the calibration of a dry gas meter, the pump was allowed to run for five minutes after the 

sampling console was assembled and leak-checked.  Once the pump and dry gas meter were 

warmed up, the critical orifice was attached, and air was pulled through the dry gas meter at the 

specified flow rate.  After ten minutes, the valve was closed and the volume of gas read by the 

meter was compared to the volume of gas that passed through the critical orifice.   

 

11.4.2 Orifice 

The critical orifice was calibrated by comparison to an independently calibrated dry gas meter.  

An orifice calibration factor was calculated for each of the 18 flow settings during a full 

calibration.  The arithmetic average of the values obtained during the calibration was used. 

 

Copies of the pre- and post-test calibration data for the equipment used during this project are 

include in Appendix 8 of this test report. 
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12.0     PROJECT DATES AND DEADLINES 

The BP-Husky ICR test program was performed over a 14-day period from July 14-27, 2011.  

Per the Refinery ICR, all facilities subject to the ICR test program requirements must “complete 

and submit test results” by August 31, 2011.  However, due to various factors, most notably sub-

contracted laboratory sample analyses backlogs, U.S. EPA has allowed BP Husky (and other 

refineries) to submit their test results (in both an ERT and RTS electronic hardcopy format) 

when they become available and are finalized.  Appendix 7 of this test report includes a letter 

from the analytical laboratory (Enthalpy Analytical) that addresses the delay in issuing the final 

test results due to their sample analysis backlogs.   

 

In lieu of not being able to meet U.S. EPA’s August 31, 2011 deadline, BP Husky submitted a 

preliminary “isokinetic sampling results summary” to U.S. EPA on July 27, 2011 and an interim 

“test results received and reviewed to date” data set on August 26, 2011. 

 

 

 

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX 1 – ICR ERT AND RTS DATA PRINTOUTS  
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ERT Data 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Due to formatting issues, all ERT-related data is being provided to U.S. EPA 
in an electronic format only 

 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Supporting Excel Spreadsheet Data 























































 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX 2 – FIGURES AND DIAGRAMS 
 
 



 

 

 
DCU 3 Process Flow Diagram 

 

 
 
 
 

 



 

 

 
DCU 3 Vent Test Port Locations Schematic 

 

 
 

 
 



 

 

 
DCU 3 Vent Cross-Sectional Schematic 

 

 



 

 

 
IRM Sampling Diagram 

 

 
 
 
 
 
 
 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX 3 – ICR TEST METHOD DATA 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Section A 
Method 1 � Sample Points 

 
 
 























 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Section B 
Method 2 � Velocity and Flow Rate 

 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

URS Data Printouts 
 
 
 

























 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Data Sheets 
 
 
 























































 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Section C 
Method 3A � O2 and CO2 

 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Calibration Data 
 
 
 



A2 A3 A4 C1 C2 C3 D2 D4 D5

Selected DR 21.29 21.32 16.83 18.68 17.27 18.32 106.37 105.82 107.86
Average Pre‐test DR 20.13 21.32 13.35 18.14 17.27 17.90 106.37 105.82 107.86

Post‐test DR 21.29 13.94 16.83 18.68 15.79 18.32 105.34 95.38
THC1 Pre‐test DR 20.59 21.12 13.53

Post‐test DR 21.84 13.68 16.98
THC2 Pre‐test DR 19.68 21.52 13.18

Post‐test DR 20.74 14.21 16.69
M18 Pre‐test DR 15.58 14.22 16.32

Post‐test DR 15.15 14.46 16.11
O2 Pre‐test DR 23.46 22.43 14.27 17.65 17.49 17.86

Post‐test DR 24.27 15.43 18.57 18.55 16.08 18.53
CO2 Pre‐test DR 24.48 23.88 14.30 18.62 17.05 17.94 109.41 108.44 107.86

Post‐test DR 24.59 14.83 18.63 18.82 15.50 18.11 108.58 94.61
NOx Pre‐test DR 109.77 106.79 106.31

Post‐test DR 107.40 95.80
SO2 Pre‐test DR 99.93 102.23 109.40

Post‐test DR 100.03 95.72

M308 THC1 Post Test 15.58 14.22 16.32
THC2 Post Test 15.15 14.46 16.11

Average Post Test 15.37 14.34 16.22

Notes: THC dilution ratio is better than any other.  The diluted THC response is higher and more in the calibration range of the instrument

So:  For Runs A2, A3, A4, THC only used for developing average Pre, and post‐test DR

For runs C1, C2, C3, D2, d4, and D5, the other analytes are used to develop DR.

Once the average DR is developed, the larger of pre‐ or post‐test DR is used for the run.  This is conservative.  

Since DR is not separable from analyzer drift, and this drift is addressed by use of the larger value, values are not corrected for drift, according to the methods.  

DILUTION RATIO SUMMARY
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Averace Pôst-Test DF

49.t4 1ö.U /
49.75 17.94
49.75 17.91
49.75 '17.97

N/A
25.2
23.3
2Ã-3

Average Span DF
ÂvÂrâdê M¡.1-Rândê DF

245
t?, t



f¡¡t Run A3
02 Calibration Data Summary

Project lD: 4942317
Date: 24-rul

lnstrument MakelModel: Servomex
lD Number: 144oOD113982

Cal¡brat¡on Span Value (diluted): 1.05
Cal¡brat¡on Span Value: 23.50

Analf¿erOpêrating Range: 25
Units: % (dry)

Technician(s): DC/KMM

19141

19:43
19:44

-. certifìed - 
cEM

lrme Kesoonsevarue 
(Diiuted)

Dilut¡on_ uilulton
Svstem'_ svslem

Gas
- vacuum
Pressure

(PSl) (rn' Hg,l

zefo
span

mid-range

19 41
19 4:!
19 44

23.50 1.03
11.40 0.52

span 21:41 23.50 1.50
mid-range 21i43 11.40 0.75



T.¡t Run Aa
02 Calibration Data Summary

Project lD: û94231f
Date: 25-Jul

lnstrument Make/Model: Servomex
lD Number: 1¿140001/3982

Cal¡bration Span Value (diluted): 1.65
Cal¡bration Span Value: 23.50

Analyzer Operating Range: 25
Units: o/o (dry)

Technician(s): DC/KMM

certif¡ed - 
cEM

t¡me Kesoonsevalue (Diruted)

Dilut¡on
urlulton

svstem-^ svsrem
Lias_ vacuum

Pressure
(PSl) (rn' Hg,l

zero
span

mid-range
13:26 23.50 1.63
13:28 11.40 0.81

18 03
18 10
't8 07

zero gas 15:4í! 0.0
span 15:47 23.50 1.26

mid-range 15:49 11.40 0.62
49.95 18.75
49.95 18.73



Ll Run Cl
02 Cal¡brat¡on Data Summary

Project lD:
Dete:

lnstrument MakerModel:
lD Number:

Cal¡brat¡on Span Value (diluted):
Galibration Span Value:

Analyzer Operating Range:
Un¡ts:

Technician(s):

40,542317
lSJul
Servomex
l¿l4O0O1/3982
1.33
23.50
25
olo (dry)
OC/KMM

Pre-Test

Certified CEM Absolute Cal Error
lD Value Time

zero N2 0 19:33 {.03 0.03
span CC99294 23.50 19:37 23.64 0.14 1%

19:40 1133 0.07

Dilut¡on Rat¡o Results

-. Certified - 
cEM

I rme Resoonsevalue (D¡r;ed)

Dilution_ urlulton
Svstem;^^ sysrem

- VâCUUM
Pressufe

(PSl) (rn Hg)

Dilution
Ratio

{030zeto 19 33
span 19 37

mid-range 19 40
23.50 1.34
11.40 0.64

Averaoe Prê-Têst DF

Òð.ðz I t.t4
58.84 17.68
58 84 ',17.70

58 84 17.70

17.6
178
't7.7

zero gas 2'1i33 0.0 4.O2
span 21i43 23.50 1.28

mid-range 21:41 11.40 0.61
Averaoe Post-Test DF

Þö.ö/ r /.cc
58.87 17.62
58.87 17.59
58.87 17.59

N/A
18.4
18.7
18.5

Average Span DR
Averaoe Mid-Ranoe DR

180
142



1.Í Run C2
02 Calibrat¡on Data Summary

Project lD: 40942317
Date: 1$.Jul

lnstrument Make/Model: Servomex
lD Number: 14Æ00113982

Calibratlon Span Value (d¡luted): 1.34

Calibrat¡on Span Value: 23.50
AnalyzerOperat¡ng Range: 25

Units: o/o (dry)
Technician(s): OC/KMM

Dilution uilunon
svstem'^^_ sysrem

uds vâcuum
Pressu fe

(PSl) (rn' Hg)

certified - 
cEM

l¡me Kesoonsevalue 
(Diruted)

span 1 1:39 23.50 1.34
mid-range 1 1:¿10 11 .40 0.65

Averaoê Pre-Test

span 15:25 23.50 1.4
mid-range 15i27 11.40 0.70

Averaoo Post-Test

15.8
16.3
16.1



1¡ct iua Ct
02 Cal¡bration Data Summary

Project lD: &942317
Date: 20.Jul

lnstrument Make/Model: Servomex
lD Number: 1440,0O113982

Galibration Span Value (diluted): 1.32
Calibration Span Value: 23.50

Analtzer Operating Range: 25
Units: % (dry)

Technician(s): DCi/KMM

Certified CEM Absolute Cal Error
Difference

zero N2 O OBi22 0.00 0'00 0%
span CC99294 23.50 08'.24 23.16 0.34 1%

CC87182 11.q 08:25 11.57 0.17 1o/o

Dilution_ uilutron
Svstem'_ SVStem

GAS_ vecuum
Pressu re

(PSl) (rn' ñg)

CEM_. cenrtred
I ¡me KesDonsevalue 

(Diluted)

span 08:24 23.50 1.30
m¡d-range 08:25 11.40 0.65

Averaoe Pre-Test

span 10:14 23.50 1.26
m¡d-range 10:15 11.40 0.62

Averaoe Post-Test



T¡¡t Run D2
02 Cal¡bration Data Summary

Project lD: 40942317
Date: 1$"Jul

lnstrument Meke/Model: Servomex
lD Number: 1¿t400D1/3982

Calibret¡on Span Value (diluted): 0.22
Calibration Span Value: 23.50

Analy¿er Operating Range: 25
Units: o/o (wet)

Technician(s): DC/KMM

Error Test Results

Certified CEM Absolute Cal Error
lD Value Time

zero N2 0 '18:05 0.05
span CC99294 23.50 18:27 16.92 6.58 28o/o

1 1 .4{l 18:30 6 47 4.93

Rat¡o Results

certified - 
cEM

I ime Kesoonsevarue (D¡l;ted)

Dilut¡on_ urlulton
Svstem'_ svslem

GâS_ vacuum
Pressure

(PSl) (rn' Hg,l

Dilution
Ratio

0.05zeÍo 18:05
span 18:27

m¡d-range 18:30
23.50 0.16
1't.40 0.06

Àverede Pre-ïest DF

¿t .5u rð.Jv
27.50 18.26
27 50 18.26
27 .50 18.30

N/A
148
187
't 68

Averaqe Pre-Test DR (CO2, NOX and 106

zero zuilJ u {r.uz
m¡d-range 2Ot2O 11.40 0.07

Avereoê Mid-Tesf DF

2t 5U 'tö 29
27 50 18 19
27 50 1824

N/A
171
N/A

Averaqe Mid-Test DR (COz, NOX and 102
zero gas z\:Jö u.u {r.uJ

span 21i32 23.50 0.16
m¡d-range 21127 11.40 0.06

Averaoe Post-Test DF

27.50
27.50
27.50
27.50

ð2t
820
823
823

N/A
147
192
16e

Averede Post-Test DR fCO2. NOX. and SOZ 105

Avefagô Span DF

Averaqe Mid-Ranqe DF

14t
183



T¡¡t Run D3
02 Cal¡brat¡on Data Summary

Project lD: n912317
Date: 16.Jul

lnstrument Make/Model: Se¡vomex
lD Number: 'lÆD113982

Cal¡brat¡on Span Value (diluted): 0.22
Calibration Span Value: 23.50

AnalyzerOperating Range: 25
Units: o/o (wet)

Technician(s): OC/KMM

D¡lution Ratio

-. Certified - 
cEMrme varue 

ìBìr_",Jri

Dilution uilrrnon
Svstem'_ SVStem

Gas
- vacuum
Pressu re

(PSl) (rn' ñg)

Dilution
Ratio

zero lõ uD
spen '1827

mid-range 18 30

U UUJ
23.50 0.21
1',t.40 0.08

Averaoe Pre-Test Dt

N/A
N/A
N/A

#Dtv/o

18.15
18.12
18.09
1A 12

114
139
127

Averaqe Pre-Test DR (COz, NOX and 10E

zero gas 21:38 0.0 {.04
span 21:32 23.50 0.14

mid-range 21i27 11.40 0.04
Averaoe Post-Test DF

N/A
N/A
N/A

#Dtv/0

1ö. I I

18.10
18.1 I
'14.11

N/A
171
268
219

Averaoe Post-Test DR lcoz. Nox. and 5oz. 107

Average Span DR
Averaoe Mid-Ranoe DR

143
204



Îo¡t Run D0
02 Calibration Data Summary

Project lD: 4942317
Date: 18Jul

lnstrument MakerModel: Servomex
lD Number: l¿1400D1/3982

Galibration Span Value (diluted): 0.22
Cal¡brat¡on Span Value: 23.50

Analy¿erOperating Range: 25
Units: o/o (wet)

Technician(s): DCKMM

- certified - 
cEM

I ¡me ResDonsevarue (Dir;þd)

span 00:00 23.50 0.1ô
m¡d-range 00:04 11.40 0.08

span 04:51 23.50 0.18
mid-range 04:54 11.40 0.05



T.!t Run Dt
02 Calibration Data Summary

Project lD: 4942317
Date: 26Jul

lnstrument Make/Model: Servomex
lD Number: 14400D1/3982

Cal¡brat¡on Span Value (diluted): 0.22
Calibration Span Value: 23.50

Analy¿erOperating Range: 25
Un¡ts: % (w€t)

Technician(s): DC/KMM

Test Results 2o/" Limit
sysrem

Certified CEM Absolute Cal Error
Cvlinder lD Value Time Resoonse Difference (% of Soan

zero N2 0 00:36 0.02 O'02 8%

span CC99294 23.50 00:40 22.81 0.69 3Vo

mid-ranoe CC87182 11.4 00:42 12.00 0.60 3o/o

-. Certified - 
cEM,,me Varue ï3ìr",iïi;

span 00:40 23.50 0.21
m¡d-range OO:42 11.40 0.'l'l

zero gas 03:41 0.0
span 23.50

mid-range 11.40



1..t Run A2
CO2 Calibration Data Summary

Project lD: 405423'17
Date: 20-Jul

lnstrument MakerModel: Servom€x
lD Number: 1¿t400D1/3982

Cal¡brât¡on Span Value (d¡luted): 0.80
Cal¡bration Span Value: 19.5

Analy¿erOperating Range: 20
Un¡ts: % (dry)

Technician(s): DC/KMM

2ero
span 19.5 20:19 '18.71

002
079

Dilution Ratio

Certifìed - 
cEM

I tme KesDonsevalue (D¡ruted)

Dilution, LilUtOn
svstem' SVSrem

Ges_ vacuum
Pressure

(PSl) (rn' Hg'

Dilution
Ratio

zelo 20i17 0 {.02
span 20:19 19.5 0.76

mid-range 20:22 9.48 0.¿10

Averaqe Pre'Test DF

49 92
49.91
49.90
áo ol

E.4T
8.46
8.51
AAA

N/A
25.5
23.4
24.s

zero gas 22i44 O {r.02
span 22:48 19.5 0.73

mid-range 22iû 9.48 0.42
Âveraoe Post-Têst DF

49.74 18.07
49.75 17.94
49.75 17.91
49.75 ',17.97

26.7
22.5

'AA
Average Span DF

Averaoe Mid-Ranqe DF

26 1

230



fun RunA3
CO2 Calibration Data Summary

Proiect lD: 40542317
Date: 24-lul

lnstrument Make/Model: Seruomex
lD Number: 14,100D1/3982

calibret¡on Span Value (diluted): 0.82
Cal¡bration Span Value: 19.5

Analy¿erOperating Range: 20
Un¡ts: % (dry)

Technician(s): DC/KMM

Dilution 
Dirut¡onsY^stem svstem

- 
Gas vácuum

"l?ilj* (rn. Hs)

Certified - 
cEM

T¡me Kesoonsevalue (Diruted)

span 19:43 19 5 0.78
m¡d-range 19i44 9.48 O.42

span 21:41 19.5
mid-range 21i43 9.48 49.81 17.66

49.80 17.ô8



T..t iun Aa
CO2 Calibrat¡on Date Summary

Project lD: 40942317
Date: 2SJul

lnstrument MakerModel: Ssrvomex
lD Number: 14,m0O1/3982

Calibretion Span Value (diluted): 1.36
Calibration Span Value: 19.5

Analy¿er Operating Range: 20
Units: % (dry)

Technician(s): DC/KMM

Dilut¡on Ratio

CEM
Time L;enllleo 

Resoonsevalue (Diruted)

Dilution 
D¡rutionsYstem svstemGas vácuum

"l?ilj'" (rn' Hs)

Dilution
Ratio

zeto 13i23 0 {.oz
span 13:26 19.5 1'39

m¡d-range 13:28 9.48 0.65
Averaoe Pre-Test DF

49.95
49.52
49.92
49 93

807
803
8'10
807

14.1

14.5
1â, a

zero gas 21i?.9 U {r.U3
spen 2'l:41 19 5 1'O2

mid-range 21:43 9.48 0.52
Âvêrâde Post-Test DF

49 V4 lô-t t
4S.95 18.75
49.95 18.73
49.95 18.75

N/A
15.2
18.1
1n Â

Average span DF

Averaae Mid-Ranqe DF

166
163



1.d Rt¡n Cl
CO2 Calibrat¡on Data Summary

Project lD: 4f,5423'17
Date: 18-Jul

lnstrument Make/Model: Servomex
lD Number: l4¿t00D1/3982

Cal¡bration Span Value (diluted): 1.05

Cal¡bration Span Value: 19.5

AnalyzerOperating Range: 20
Units: o/o (dry)

Technician(s): DC/KMM

Pre-T

Certifìed CEM Absolute Cal Error
Time

zelo N2 0 19:33 -0.01 0.01 1

span CC99294 19.5 19:37 19.32 0.18 1%

9.¿18 19:40 9.57 0.0S O%

Dilution 
Dirution

Svstem'_ :'vstem
Gas_ vacuum

"l?iìi'" (rn' Hs)

certified - 
cEM

I rme Kesoonsevalue 
(Diruted)

span 19:37 19.5 1.04

m¡d-range 19:40 9.48 0.51

span 21:43 1S.5 1.03

m¡d-range ?'l.i41 9.48 0.5í
Averâoe Post-Test

58.87 17.62
58.87 17 59



T¡¡t R¡¡n C2
CO2 Cal¡brat¡on Data Summary

Project lD: 40942317
Date: 19rlul

lnstrument Make/Model: Servomex
lD Number: f 4,100D1/3982

Calibration Span Value (d¡luted): 1.14

Calibrat¡on Span Value: 19.5

Analyzer Operat¡ng Range: 20
Units: % (dry)

Technician(s): OC/KMM

Error Test Results 2% Limit
system

Certified CEM Absolute Cal Error
Cvlinder lD Value Time Response Difference (% of Spanl

zero N2 0 I 1:35 0.02 O.O2 2"h

span CC992S4 19.5 11:39 19.04 0.4ô 2%
m¡d-renoe CC87182 9.48 11:40 9.72 0.24 1%

-. certified - 
cEM

I rme KesDonsevalue 
(Diruted)

Dilution- uilunonsY-stem svstem
GâS_ vecuum

"läli'" (rn Hs)

zefo
span

m d-rango
I 1:39 19.5 1.12
11:40 9.48 0.57

64.96
N/A
N/A

ô4.96
zero gas 15i22 0 0.01

span 15:25 19.5 1.28

m¡d-range '15127 9.48 0.81



lcrt Run G3

CO2 Galibration Data Summary
Project lD: 409/.2317

Date: 20-Jul
lnstrument Make/Model: S€rvomex

lD Number: 1.1400D1/3982

Cal¡brat¡on Span Value (diluted): 1.09

Cal¡bration Span value: 19.5

Analyzer Operat¡ng Range: 20
Units: % (dry)

T€chnic¡an(s): OC/KMM

Certified
Vâlue T me

CEM Absolute Cal Enor
of

zefo 0.01

span CC99294 19.5 O8:24 18.77 0.73 4%
2o/o9.¡18

Certifìed - 
cEM

I tme Kesoonsevalue 
(Diruted)

span 08:24 19.5 1.05
m¡d-range 08:25 9.48 0.55

zero gas '10:18 0

span 10:14 19.5 1.04
m¡d-range 10:15 9.48 0.54



T.l Run 02
CO, Cal¡brat¡on Data Summary

Project lD: Æ542317
Date: l$Jul

lnstrument Make/Model: TECO 41C
lO Number: 410005571

Cal¡brat¡on Span Value (diluted): 1,782
Calibration Span Value: 195,000

Analyzer Operating Range: 2,0ü)
Un¡ts: ppmvw

Technician(s): DC/KMM

Certifìed
System

CEM Absolute Cal Error

zer0
span ccsg294 î95,000 18:27 191 465

4
3 535
1 743

OYo

2o/o

18:30

D¡lution

certified - 
CEM

I rme xesoonsevalue (Diruted)

Dilution uilulton

"Lt:^t System
vecuum

"l?ill* (rn. Hs)

Dilution
Râtio

0 4zero 18 05
span '1827

m d-renge 18 30
195,000 .|,750

94,800 883
Averaoe Pre-Test DF

¿LCV rð,óY
27.50 18.26
27.50 18.26
t7 q^ la ?n

N/A
111
107
{no

zero 20:13 o 1U

m¡d-range 2O:2O 94,800 925
Averaoe M¡d-Test DF

18 29
18 19
4A 

'A

27.50
27.50
ta qî

102
N/A

zero gas 2'li38 O '12

span 2132 195,000 1,765
m¡d-rango 21:27 94,800 888

Averâde Post-Test DF

2t.5U 1ö.¿t
27.50 18.20
27.50 18.23
27.50 18.23

110
107
lno

Average Span DF

Avereoe Mid-Ranqe DF

11'l
10ô



1.d iun D3
CO2 Calibrat¡on Data Summary

Project lD: 40542317
Date: 16-Jul

lnstrument Make/Model: TECO 41C
lD Number: 410005571

Cal¡brat¡on Span Value (diluted): 1,758
Calibration SpanValue: I95,000

Anallzer Operating Range: 2,fl)0
Un¡ts: ppmvw

Technician(s): DC/KMM

Results

certified - 
cEM

I ime Resoonsevarue 
(Dir;ted)

Dilution urllltonsY-stem svstem
GâS_ vacuum

"',"riä* (rn' Hs)

Dilut¡on
Ratio

zefo
span 'l.8i27 195,000 1,730

m¡d-range 18:30 94,800 868
Avêrede Prê-Test DR

20805 N/A
N/A
N/A

#Dtv/0

18.15
18.'t2
18.09
18.12

113
109
1i1

zero gas zt:ljö u -¿

span 21:32 195,000 1,730
m¡d-range 21127 94,800 87.|

Âwêrâdê Pô.|-Test DF

N/A
N/A
N/A

#Dtv/t)

18.11
18.10
18.11
1Ai'l

NiA
113
109
111

Average Span DF
ñô M¡.|-FIânña DF

113
tno



Î.d iun Da

CO2 Cal¡bration Data Summary
Pro¡ect lD: 40942317

Date: 18-Jul
lnstrument MakerModel: TECO 41C

lD Number: 41æ05571
Calibration Span Value (diluted): 1,798

Calibretion Span Value: 195,000
Analy¿er Operating Range: 2,000

Un¡ts: ppmvllv

Technician(s): DC/KMM

D¡lution uiluflon

"ä':i .system_ vacuum

"liË* (rn' Hg)

certif¡ed - 
cEM

I ¡me Kesoonsevarue 
(Diruted)

zero 00:09 0 -3
span 00:00 195,000 1,769

mid-range 00:04 94,800 889
Averaoe Pre-Test

span 04:51 195,000 2,005
mid-range 04:54 94,800 1,031

4321 19.15
43.22 19.13



L¡t iun Ot
CO2 Cal¡bretion Data Summary

Pro¡Ect lD: 40942317
Date: 26-Jr.d

lnstrument Make/Model: Servomex
lD Number: l¿t400D1/3S82

Calibration Span Value (d¡luted): 0.18
Calibration Span Value: 19.5

Analfzer Operating Range: 20
Un¡ts: % (ì,vgt)

Technic¡an(s): DC/KMM

CEM Absolute Cal Eror

0.02
00:40 '17 .61 1.89 10Yo

11

Certifìed
Value

-õ-
19.5
9.48

Time

OO:42

lvlinder lo
N2

cc99294
zefo
span

certified - 
cEM,,me Varue 

i3ìr"lJ;ì;

span 00:¡O 19.5 0.18
mid-range @i42 I48 0.11

span 19.5
m¡d-range 9.48



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Section D 
Method 4 � H2O 

 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

All Method 4 (H2O) information is included in the applicable sections of this report. 
 

These sections are: 
 

Appendix 3 � Section E: Method 5/202 (PM and PM2.5-CON) 
Appendix 3 � Section M: Method 26A (HCl, Cl2, and HF) 

Appendix 3 � Section N: Method 29 (Metals) 
Appendix 3 � Section R: Method 0010 (Semi-VOC) 
Appendix 3 � Section S: Method OTM-29 (HCN) 

Appendix 3 � Section T: Method ASTM D6784-02 (Mercury) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX 6 – SAMPLE CALCULATIONS 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Section E 
Method 5/202 � PM and PM2.5 

 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Laboratory Report 
 
 
 

















































 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Data Sheets 
 
 
 













 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sample Recovery Sheets 
 
 
 













 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Section F 
Method 6C � SO2 

 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Calibration Data 
 
 
 



A2 A3 A4 C1 C2 C3 D2 D4 D5

Selected DR 21.29 21.32 16.83 18.68 17.27 18.32 106.37 105.82 107.86
Average Pre‐test DR 20.13 21.32 13.35 18.14 17.27 17.90 106.37 105.82 107.86

Post‐test DR 21.29 13.94 16.83 18.68 15.79 18.32 105.34 95.38
THC1 Pre‐test DR 20.59 21.12 13.53

Post‐test DR 21.84 13.68 16.98
THC2 Pre‐test DR 19.68 21.52 13.18

Post‐test DR 20.74 14.21 16.69
M18 Pre‐test DR 15.58 14.22 16.32

Post‐test DR 15.15 14.46 16.11
O2 Pre‐test DR 23.46 22.43 14.27 17.65 17.49 17.86

Post‐test DR 24.27 15.43 18.57 18.55 16.08 18.53
CO2 Pre‐test DR 24.48 23.88 14.30 18.62 17.05 17.94 109.41 108.44 107.86

Post‐test DR 24.59 14.83 18.63 18.82 15.50 18.11 108.58 94.61
NOx Pre‐test DR 109.77 106.79 106.31

Post‐test DR 107.40 95.80
SO2 Pre‐test DR 99.93 102.23 109.40

Post‐test DR 100.03 95.72

M308 THC1 Post Test 15.58 14.22 16.32
THC2 Post Test 15.15 14.46 16.11

Average Post Test 15.37 14.34 16.22

Notes: THC dilution ratio is better than any other.  The diluted THC response is higher and more in the calibration range of the instrument

So:  For Runs A2, A3, A4, THC only used for developing average Pre, and post‐test DR

For runs C1, C2, C3, D2, d4, and D5, the other analytes are used to develop DR.

Once the average DR is developed, the larger of pre‐ or post‐test DR is used for the run.  This is conservative.  

Since DR is not separable from analyzer drift, and this drift is addressed by use of the larger value, values are not corrected for drift, according to the methods.  

DILUTION RATIO SUMMARY









1..1 Rrm D2
SO2 Cal¡brat¡on Data Summary

Project lD: 405423'17
Date: l$Jul

lnstrument MakErModel: Ametek 92lM
lD Number: AC-921-9467-1

Calibration Span Value (d¡luted): 100
Calibration Span Value: 9,980

Analf¿er Operating Range: 10,000
Un¡ts: ppmvw

Techn¡cian(s): DC/KMM

Calibration Error Test Results

Certifìed CEM Absolute Cal Error
lD Value T

zetoN2018:0500o%
span CC69815 S,980 18:27 9,801 179 2%

Dilution Ratio Results

-. Certifìed - 
cEM,,me varue i3ìr"ilï:

Dilution- uilulton
svstem'_ :ivstem

GâS_ vacuum
Pressure
(PSl) (rn' Hg)

Dilution
Ratio

zero 1E:05 0 0
span 18t27 9,980 SB

m¡d-range 18:30 5,060 52

^vÀr.ãô 
Þ¡a-facf IIF

27.50 18.39
27.50 18 26
27.50 18.26
t'? q íA în

N/A
102
98

100

zefo
mid-range

zui't3 u -J
2Q:20 5,060 50

Averâde M¡d-Test DR

¿t cv
27.50
27.50

1ð ZY

18 19
18 24

100
N/A

zero gas zl:arö u l
span 21:32 9,980 100

mid-range 2127 5,060 51

Averaoe Post-Test DR

¿t.Jv tö-zt
27.50 18.20
27.50 18.23
?7 5i 18)3

t00
r00
tnn

Average Span DR
Averaoe M¡d-Ranoe DR

01

00



Î.d iuî 03
SO2 Calibration Data Summary

Pro¡ect lD: Æ542317
Date: l6-Jul

lnstrument MakerModel: Ametek 92lM
lD Number: AC-921-9467-'l

Cal¡brat¡on Span Value (diluted): 97
Calibret¡on Span value: 9,980

AnalyzerOperating Range: 10,000
Units: ppmuiv

Technician(s): DC/KMM

Calibration

Certified CEM Absolute Cal Error
Ti Difference l% of

zefo 18:05 -1 1 1o/o

18:27 9,893 87 'lo/ospan CC69815 9,980
18:30 5.105 45

Dilution Ratio Results

-. certif¡ed - 
cEM

I tme Kesoonsevalue 
(Diruted)

Dilution_ DilUlton
svstem'_ svstem

Gas_ vacuum
Pfessure

(PSl) (rn ñg')

Dilution
Ratio

zero 18:05 0 -1

span 18i27 9,980 96
m¡d.range 18:30 5,060 5()

Averaoe Pre-Test DF

N/A lö.'lc
N/A 18.05
N/A 18.02

üDtv/nr lA oA

104
102
4nî

zero gas zl:atö u -¿

span 21i32 9,980 98
m¡d-range 21i27 5,060 52

Âvêrâde Pôst-Têst DF

18.11
18.10
18.12
18.11

N/A
N/A
N/A

#Dtv/0

N/A
102
98

100

Average Span DF
Àvêrâdê Mi.l-RândÊ DF

103
100



T.d iun D¿f

SO2 Cal¡bration Data Summary
Project lD: 409423'17

Date: 18-Jul
lnstrument Make/Model: Ametek 921M

lD Number: AG92l-9467-1
Calibration Span Value (d¡luted): 98

Calibration Span Value: 9,980
Anallzer Operat¡ng Renge: 10,000

Un¡ts: ppmvw
Technician(s): DC/KMM

Error Test Results

Certifìed CEM Absolute Cal Error
lD Value

zeÍo N2 0 00:28
span CC69815 9,980 00:33 I 869

5 118
111 1lo

1o/oAAL8192

-. cert¡fied - 
cEM

I rme Kesoonsevalue 
(Diruted)

span 00:33
mid-range 00:35

I 980 97
5 060 50

18 28
18 26
18 25

span 05:01 9,980 101
m¡d-range 04:56 5,060 55



Î.¡t iun Dt
SO2 Calibration Deta Summary

Project lO: ß942317
Date: 26-Jul

lnstrumerit MakerModel: Ametek 921 M
lD Number: AC92l-9,167-1

Cal¡bration Span Value (diluted): 91
Calibrat¡on Span Value: 9,980

Analyzer Operating Range: 10,000
Un¡ts: ppmvw

Techn¡c¡an(s): DC/KMM

System
Certified CEM Absolute Cal Enor

T¡me

zefo
span cc69815 I S80 00 22

00 30

0 0 1o/o

9,913 67 1Yo

Dilution

certifìed - 
cEM

I rme KesDonsevarue (Ditlted)

Dilut¡on
DilUItOn

Svslem;^^ sysrem
VECUUM

Pressure
(Psl) (rn' ñg)

Dilut¡on
Ratio

zero 00:36 0 0
span O0:22 9,980 9'l

mid-range 00:30 5,060 47
Averaqe Pre-Test DF

5U UU

50 01

50 00
Ãn nn

I Y.JJ
19.33
19.35
lo 2?

N/A
1t0
109
tna

zero gas 03:41 U U

span 9,980
mid-range 5,060

Âvêraoe Pôst-Test DF

49.97 19.5ô
0.00 0.00
0.00 0.00
49.97 19.56

N,IA

#Dtv/o!
#Drvio!
üDtvro!

Average Span DF
Averaoe Mid-Ranqe DF

#utv/u
#REF!



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Section G 
Method 7E � NOx 

 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Calibration Data 
 
 
 



A2 A3 A4 C1 C2 C3 D2 D4 D5

Selected DR 21.29 21.32 16.83 18.68 17.27 18.32 106.37 105.82 107.86
Average Pre‐test DR 20.13 21.32 13.35 18.14 17.27 17.90 106.37 105.82 107.86

Post‐test DR 21.29 13.94 16.83 18.68 15.79 18.32 105.34 95.38
THC1 Pre‐test DR 20.59 21.12 13.53

Post‐test DR 21.84 13.68 16.98
THC2 Pre‐test DR 19.68 21.52 13.18

Post‐test DR 20.74 14.21 16.69
M18 Pre‐test DR 15.58 14.22 16.32

Post‐test DR 15.15 14.46 16.11
O2 Pre‐test DR 23.46 22.43 14.27 17.65 17.49 17.86

Post‐test DR 24.27 15.43 18.57 18.55 16.08 18.53
CO2 Pre‐test DR 24.48 23.88 14.30 18.62 17.05 17.94 109.41 108.44 107.86

Post‐test DR 24.59 14.83 18.63 18.82 15.50 18.11 108.58 94.61
NOx Pre‐test DR 109.77 106.79 106.31

Post‐test DR 107.40 95.80
SO2 Pre‐test DR 99.93 102.23 109.40

Post‐test DR 100.03 95.72

M308 THC1 Post Test 15.58 14.22 16.32
THC2 Post Test 15.15 14.46 16.11

Average Post Test 15.37 14.34 16.22

Notes: THC dilution ratio is better than any other.  The diluted THC response is higher and more in the calibration range of the instrument

So:  For Runs A2, A3, A4, THC only used for developing average Pre, and post‐test DR

For runs C1, C2, C3, D2, d4, and D5, the other analytes are used to develop DR.

Once the average DR is developed, the larger of pre‐ or post‐test DR is used for the run.  This is conservative.  

Since DR is not separable from analyzer drift, and this drift is addressed by use of the larger value, values are not corrected for drift, according to the methods.  

DILUTION RATIO SUMMARY









T.rt Run D2
NOx Calibration Data Summery

Project lD: &5423'17
Date: 15Jul

lnstrument MakerModel: TEGO 42C
lD Number: 211109

Calibration Span Value (d¡luted): 90
Cal¡brat¡on Span Value: 9,910

Analyzer Opêrat¡ng Range: 10,000
Units: ppmvw

Techn¡c¡an(s): OC/KMM

Dilut¡on Rat¡o

certif¡ed - 
cEM,,me verue 

iåìlroJri

Dilution 
D¡rution'ä':i u'Jil;,i

"l?ili'" (rn' Hs)

Dilution
Ratio

0 1zeto 18 05
span 1827

mid-range 18 30
9,910 89
4,950 ¿16

Averaoe Pre-Test DF

2t.50
27.50
27.50
,7 

^î

ð.39
8.26
8.26
A,ìô

N/A
11'l
109
ll0

zeto 20:13 0 I
m¡d-range 2O:2O 4,950 .18

Àvêrâdê Mi.l-Têst DF

27 50
27 50
27 50

829
819
424

103
N/A

zero gas 21:38 0 1

span 2'l.t32 9,910 91

m¡d-range 21:21 4,950 47
Averace Pôst-Test DR

27.50
27.50
27.50
27 50

18 27
18 20
18 23
18 23

t09
r06
t^a

Average Span DF
Averaqe Mid-Ranqe DR

10
06



T.rtRlÙr D3
NOx Galibration Data Summary

Project lD: 409423'17
Date: 16-Jul

lnstrument Make/Model: ÎECO 42C
lD Number: 211109

Cal¡brat¡on Span Value (d¡luted): 89
Cal¡bration Span Value: 9,910

Analyzer Operating Range: 10,000
Un¡ts: ppmvw

Techn¡cian(s): DC/KMM

Certif¡ed CEM Absolute Cal Error
Difference

zero
span cc69815 I 910 18:27

18:30
I 805 105

1o/o

1%

D¡lut¡on

-. certif¡ed - 
cEM,me varue 

i3ìr",il;i;

Dilution url[ron

"fl-t system
VâCUUM

"',"ri;'" (ln' Hs)

Dilution
Ratio

zero 18:05 0 1

span 16:27 9,910 88
mid-range 18:30 4,950 45

Averaoe Pre-Test Dt

18.15
18.05
18.02
lß 08

N/A
N/A
N/A

fDtv/lì

113
110
112

zefo gas 21:3ö 0 1

span 21:32 9,910 89
mid-range 21i27 4,950 ¿tS

Averedê Post-fest DF

18.1 I
18.10
18.12
18.'t'l

N/A
N/A
N/A

#Dtv/0

N/A
1',12

110
111

Average Span Dt
Âvêrâdê Mi.l-Rândê DF

112
't.10



1..t Run D¡l
NOx Calibration Data Summary

Project lD: 4094231'l
Date: 18-Jul

lnstrument MakerModel: TEco 42C
lD Number: 211109

Calibrat¡on Span value (d¡luted): 93
Calibration Span value: 9,910

Analy¿er Operating Range: 10,000
Units: ppmvw

Technician(s): DCKMM

Error Test Results

Certified CEM Absolute Cal Error
ID

zero 00 28
00 33span CC69815 9,910 9 832 78 1%

Oo/"AALS

Results

certifìed - 
cEM

I rme Kesoonsevalue (Diluted)

Dilution uilullon

"Lt:^t system
VâCUUM

"l?ill'" (rn. Hs)

D¡lution
Ratio

zeto q):26 0 u
span 00::X! 9,910 92

mid-range 00:35 4,950 47
Averade Pre-Test Dt

N/A 18.27
N/A 18.28
N/A 18.26

#Dtv/0! 18.25

N/A
108
106
107

zeJo 02:55 0 1

mid-range 03:05 4,950 52
Averâoe M¡d-Test DR

4J Uö IÖ I+
43 06 18 81

4307 1877

N/A
96
N/A

zeÍo gas u4:4ð u u
span 05:01 9,910 99

m¡d-range 04:56 4,950 54
Averaoe Post-Test DF

43.21 19.'t t
43.20 19.12
43.22 19.13
4A 21 '19.14

N/A
100
92
qß

Average Span DR
Avereoe ilid-Ranoe DR

104
g8



1..t Run D5
NOx Calibrat¡on Data Summary

Pro¡ect lD: 40942317
Date: 26-Jul

lnstrument Make/Model: TECO 42C
lD Number: 2,l1109

Calibration Span Value (diluted): 93
Cal¡bration Span value: 9,910

Analy¿er Operating Range: 10,000
Un¡ts: ppmvw

Techn¡cian(s): DC/KMM

Cal¡bration

Certifìed CEM Absolute Cal Error
Difference l% of

zero N2 O 00:30 1

span CC69815 9,910 00:22 9,818 92 1%
ânde AALSIO2 4.950 00:30 4.997 47 O%

D¡lut¡on Ratio Results

certified - 
cEM

I tme Kesoonsevalue 
(Diruted)

Dilution uilulton
Svstem'_ svstem

GAS_ vacuum
Pressufe

(PSl) (rn ñg)

Dilution
Ratio

zero 00:38
span OO:22

mid-range 00:30

0 I
9,910 S2
4,950 47
Avêrâoê Pre-Test DR

-IY.JJ

19.33
19.35
19 33

ÒU UU

50 01

50 00
50 00

107
105
{na

zero gas uJ:¿lt u I
span 9,910

mid-range 4,950
Àvêredê Pôst-Test DR 'f956

49 97

49 97

19.56
#Dtv/o!
#Drv/o!
#Dtvro!

Average Span DR
Averaoe M¡d-Ranoe DR

#Dtv/0
#REF!



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Section H 
Method 15A � TRS 

 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Spreadsheet Calculations 
 
 
 



BP-Husky DCU3 Vent Test

Run No.
Date

Time Start
Time Finish

Stack Diameter (ft)
Dry Gas Meter Calibration (Yd)

Barometric Pressure ("Hg)
Height of Sampling Location (ft)
Average Static Pressure ("H2O)

Corrected Barometric Pressure ("Hg)
Initial Meter Reading (L)
Final Meter Reading (L)

Meter Volume (L)
Average delta H (" H2O)
Average DGM Temp (F)
Test Duration (minutes)

Meter Volume (dsL)
Average Sample Rate (L/min)

In Out In Out In Out In Out In Out In Out In Out In Out In Out In Out In Out In Out
104 109 107 107 105 104 103 102 102 102 108 107 103 103 109 108 98 98 105 105 101 100 106 105
105 104 107 107 102 102 104 103 102 102 108 107 105 104 110 109 98 98 106 105 101 100 106 104
105 105 107 106 105 104 103 102 103 102 108 107 106 104 109 109 98 98 106 105 101 100 107 106
105 105 107 107 105 104 104 103 104 103 108 107 106 105 110 109 99 99 107 106 100 100 108 107
106 105 107 107 105 104 105 102 105 104 109 108 106 105 110 109 99 99 107 106 100 100 108 107
106 105 107 107 105 105 105 102 105 104 109 108 107 106 99 99 107 106 100 100 108 107
106 106 105 104 106 105 107 106 99 99 100 100
106 106 103 102 106 105 108 107 100 99 100 100
106 106 104 103 107 106 108 107 100 99 101 100
107 106 103 102 107 106 108 107 100 99
106 106 104 103 108 107 108 107
107 106 102 103 108 107 108 107

Barium-Thorin Titration Data
Sample Volume (mL)
Aliquot Volume (mL)

Average Volume of BaCl2 (mL)
Volume of BaCl2 Blank (mL)

Normality of BaCl2 (meq/mL)
SO2 (meq/mL)

Sampling System Dilution Ratio
Concentration of H2S Recovery Gas (ppmvd)
 Raw Concentration of TRS as SO2 (ppmvd)

Recovery Efficiency (%)

Average Moisture Concentration (%)
Average Moisture Concentration - Diluted (%)

 Corrected Concentration of TRS as SO 2 (ppmvw)
Corrected Concentration of TRS as SO 2 (ppmvd)

Method 15A
Data Entered By: dcw

Data Checked By: csg

C2-A C2-A-H2S C3-S C3-S-H2S C3-A C3-A-H2SC1-S C1-S-H2S C1-A C1-A-H2S C2-S C2-S-H2S
7/19/2011 7/19/2011 7/20/2011 7/20/2011 7/20/2011 7/20/20117/18/2011 7/18/2011 7/18/2011 7/18/2011 7/19/2011 7/19/2011

14:23 15:43 09:05 10:57 09:05 10:5720:29 22:08 20:29 22:08 14:23 15:43
15:20 16:08 09:53 11:27 09:45 11:2721:29 22:38 21:29 22:38 15:20 16:13
0.6667 0.6667 0.6667 0.6667 0.6667 0.66670.6667 0.6667 0.6667 0.6667 0.6667 0.6667
0.987 0.987 1.014 1.014 0.987 0.9871.014 1.014 0.987 0.987 1.014 1.014
29.16 29.16 29.08 29.08 29.08 29.0829.22 29.22 29.22 29.22 29.16 29.16

0 0 0 0 0 00 0 0 0 0 0
12.80 12.80 36.14 36.14 36.14 36.1412.29 12.29 12.29 12.29 12.80 12.80
29.16 29.16 29.08 29.08 29.08 29.0829.22 29.22 29.22 29.22 29.16 29.16
0.00 0 4497.4 4592.52 0 03988.1 4177.00 14.88 72.65 4257 4372.71
31.80 12.69 4588.11 4651.94 22.8 15.5834112.2 4241 44.88 88.54 4372.56 4432.15
31.800 12.690 90.710 59.420 22.800 15.583124.100 64.000 29.999 15.885 115.560 59.440
50.77 53.62 2.11 2.20 35.57 51.532.18 2.30 50.00 50.00 2.25 2.20
106.2 109.2 98.9 105.9 100.2 106.6105.8 106.9 103.7 103.2 104.8 107.8

57 25 48 30 40 3060 30 60 30 57 30
32.179 12.854 84.913 54.941 22.468 15.746115.321 59.369 30.495 16.162 107.360 54.924
0.558 0.508 1.890 1.981 0.570 0.5192.068 2.133 0.500 0.530 2.027 1.981

Delta H Delta H Delta H Delta H Delta H Delta HDelta H Delta H Delta H Delta H Delta H Delta H
2.2 40.5 52.4

2.1 2.4 50 50 2.3 2.2 54 53.2 2.2 2.2 40.5 51.5
2.2 2.4 50 50 2.2 2.2 54 53.1 2.2

2.1 2.4 50 50 2.5 51.2
2.1 2.2 50 50 2.4 2.2 52.3 54.7 2.2

2.2 54 53.5 2.2 2.2 40.5
2.2 39.7 51.2
2.2 34.2 51.7

2.2 2.2 50 50 2.2 51.22.2 49.9 2.1 2.2 30.2
2.2 2.2 50 50 2.2 2.2 52.4 53.6 2.2

30.2
2.2 50 2.2 49.2 2.2 32.5
2.2 50 2.2 49.3 2.2

2.2 50 2.2
2.2 50 2.2 48.5 1.4

48.5 2.2 31.8

2.2 50 2.2 48.5
2.2 50 2.2 48.6

2.2 2.3 50.0 50.0 2.3 2.2 50.8 53.6 2.1 2.2 35.6 51.5

111.3 80.8
20.0

Meter Temps Meter Temps Meter Temps Meter Temps Meter Temps Meter Temps

105.75 106.92 103.67 103.17 104.83 107.83 106.17 109.20 98.85

Meter Temps Meter Temps Meter Temps Meter Temps Meter Temps Meter Temps

0.009997 0.009997 0.009997

20.0

105.92 100.22 106.58

145.3 164.3 148.4 160.5

0.1 0.1 0.1 0.1 0.10 0.10

20.0
1.275 5.375 2.400 5.150 1.700 8.850

20.0 20.0 20.0

2,014 N/A 2,014
18.7 18.7 17.3 17.3 18.3 18.3
N/A 2,014 N/A

12,025 12,025 12,025 12,025 12,025 12,025
0.009997 0.009997 0.009997

N/A 99 N/A 99

226 2,252 471 2,000 314 1,986

N/A N/A

214 444 297
N/A N/A N/A

55,875 43,771 112,296

N/A N/A N/A N/A

99.6 99.0 99.7
5.33 5.73 5.44

N/A 112



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Data Sheets 
 
 
 















 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sample Recovery Sheets 
 
 
 















 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Section I 
Method 18 � H2S, COS, and CS2 

 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Laboratory Report 
 
 
 



URS Corporation
9400 Amberglen Blvd

Austin, TX78729

BP Husky Refinirg, LLC - DCU3
Toledo, OH

Project # 40942317

Analytical Report
(0711-08R2)

EPA Method 18 (BaSÐ
EPA Method 18 (BaS Condensate)

1,3-Butadiene, Acetonitrile, Acrolein, Acetone, Acrylonitrile, Pentane,
Methylene chloride, Hexane, Benzene, Trichloroethene, Toluene,

1,2-Dibromoethane, Tetrachloroethene, and Carbon disulfide

EPA Method 18 (Adsorbents)
Acetonitrile, Aoylonitrile, Methyl t-butyl ether,2-Nitropropane,Isooctane,

Methyl isobutyl ketone, Chlorobenzene, Ethylb eÍtzerLe, m/p-Xylene,
Styrene, o-Xylene, Cumene, and NitrobeîzerLe

EPA Method 308
Methanol

Enthalpy Analytical, lnc.
Phone: (919) 850 - 4392 / Fax: (919) 850 - 9012 / www.enthalpy.com

2202Ellis Road, Durham, NC 27703 - 5518
800-1 Capitola Drive, Durham, NC 27713



I cert¡ry that to the best of my knowledge all analytical data presented in this repoÊ:

. Have been checked for completeness

. Are accurate, error-free, and legible

. Have been conducted in accordance with approved protocol, and that all deviations and

analytical problems are summarized in the appropriate narrative(s)

This analytical repoft was prepared in Poft¡ble Document Format (.PDF) and contains 971 pages.

Vohqq,*ø"p"^
QA Review Performed by - Valgena Respass

Repoft Issued : 09 123 l20ll

-g'1
EA# 071r-08R2 Page 2of97l



Summary of Results



Job #10711{8
il 9ampl¡¡13 bag¡

OTtL-Og m18 Bag_CS2 Results
EA# 0711-08R2 Page 5 of 971



CompsnylUR9 Corp - Au¡tin

Parametcrcl EPA Method 18 # 9amplcoll

Comoound Sãmötöltt I Gàfctr woisht (uq)

EP.UN.A3.ii I 8b B ag ACo nd
Carbon dlgulfido 4.25 ND

0711-OB m18 Bag Cond-CS2 Results 9Agl20L1'
EA# 0711-08R2 Page 7 af97L



Results



cómeán!;iUns cøe - rustñ
Analyst STG

Prâmêtæ EPA Mêthod 18

IVDL 0 0454 (PPm)
LOQ 0.626 (PPm)

Compound Carbon Disulfide

Lower Curve Limit 0.626 (PPm)

UpperCuryeLimit 780 (PPm)

Smple
to

Lab lO
#1

Leb lD
T2

Lab l0
#3

Anâlysß
Mothod

Rct
Timo
(min)

R€t
Tlme
(min

Rêt
Tim€
(mhì

9û fx
Rêt

Conc
#l

(ppm)

Conc
*2

(ppm)

Conc
#3

(ppm)

% Dil
Conc

AW
Conc
(ppm)

OF
Smpl6

Conc
(ppm)

Qud

0711{8 m18 Bas CS2 Results
EA# 0711-08R2 Vage2s oî 971



I CornpánvlÚnSêorp-¡ustin
| ¡natvst ¡gs

I earametes]eerM:Iod19

Cllilt#,10942317
Job #lo7rr{8

* Samoteslr l

MDL 0.100 (ugimL)
LOQ 0 252 (ug/mL)

Compound Carbon disultìde

LowerCuruê Limit 0.252 (ug/ml)
Upper Curue Limit 4 99 (ug/mL)

Samp I
ID

Lâb ID
#1

Lab lD
t2

Lab lD
#3

Anal!6is
Met|od

R6t
lme
(m¡n)

Ret
lîme
(min)

R6t
rims
(m¡n)

ohO¡l

Rst

Conc
#1

(ug/mL)

Cdrc
#2

(udmL)

Cmc
#3

(ug/mL)

%DtÍt
Cmc

Avg
Conc

(udmL)
DF

Vol
(mL)

Catch
We¡gñt

(us)
Qual

0711-08 m18 Bas Cond CS2 Results
EA# 0711-08R2 Pagê,10 of 971



hlarrative Summary



Comnanv URS Corooration

An¡lyst MGM
Parameter¡ EPAMethod 18

Custody

Analysis

Crllbration

Chromatographic
Conditlons

Enthatpy Analytical Narrative Summary

Clicnt # 40942317

Job # 0711-08
# Samples 3Baes&lSpike

Thorne Gregory of Enthalpy Analytical, Inc' received one sample on

7/23/11; Heather Tarjeft received one sample on 7/24lll, and one

sample on 7/25111, after being relinquished by URS Corporation of
Austin, TX. All samples were received at ambient temperature and in
good condition. Samples BP-W-A3-M18-Bøg and BP-\W'A4-M18-
Bag were received without chain-of-custody documentation. Prior to,

during, and after analysis, the samples were kept under lock with access

only to authorized personnel by Enthalpy Analytical, Inc.

The samples \ryere analyzed for 1,3-butadiene, acetonitrile, acrolein,

acetone, acrylonitrile, pentane, methylene chloride (dichloromethane),

hexane, benzene, trichloroethene, toluene, 1,2-dibromoethane, and

tetrachloroethene using the analytical procedures in EPA Method 18,

Measr¡rement of Gaseous Organic Compound Emissions by Gas

Chromatography (a0 CFR Part 60, Appendix A).

All samples and standards were introduced directly to the column using

an automated multi-port Valco gas sampling valve equipped with a

stainless steel loop. All target analytes were referenced to certified gas

phase standards.

The Agilent Technologies Model 6890, Gas Chromatograph "Gummo"
(S^f US00028451) was equipped with Flame Ionization Detector and a

Rtx-l 30m x 0.32mm x 4.0um (S/lI 869999) capillary column, for these

analyses.

The calibration curves are included in the calibration curve
Chromatograms section of this report and referenced in the Analysis

Method column on the Detailed Results page.

For each calibration curue used, the first page of the curve contains all
method specific parameters (i.e., curve type, origin, weight, etc.) used to

quantiff the samples. The calibration curve section also includes a table

with the Retention Time (RetTime), Level (Lvl), Amount
(corresponding units), Area, Response Factor (AmVArea) and the

analyte Name. The calibration table is used to identiff (by retention

time) and quantifu each target compound.

The acquisition method Gc1l4P165.M is included in the calibration
Curve Chromatograms section of this report'
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QC Notes

Reporting Notes

Enthalpy Analytical Narrative Summary
(continued)

As required by the method, a recovery study was performed on a bag

sample. The bag sample BP-rW-A3'Ml8'Bag was spiked with 1-3

butadiene, acrolein, acetone, methylene chloride, hexane, benzene,

trichloroethene, and toluene on 7l27lI1 at 9:31 PM, held for the

appropriate time, then analyzed. The recovery efficiency values met the

method-required limits of 70 to 130% for each analyte. The recovery

efficiency values were used to adjust the associated sample results

following equation 18-7 from section 12.8 for the spiked analytes. The

remaining compounds were unadjusted as indicated on the Summary

results page.

All sample preparation and analytical holding times specified in the

method were met.

These analytical results are reported on a wet basis. The user of this

report should determine the percent moisture in the sample and correct

the reported value to ppmvd as appropriate.

These analyses met the requirements of the NELAC Standard. Any
deviations from the requirements of the reference method or NELAC
Standard have been previously noted in the report narrative'

The results presented in this report are representative of the samples as

provided to the laboratory.
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Company URS Corporation
Analyst MGM

Paramcters EPA Method 16 - Tvpe

Enthatpy Analytical Narrative Summary

Custody

Analysis

Calibration

Chromatographlc
Conditions

QC Notcs

Reporting Notes

Client # 40942317

Job # 0711-08
# Samplc¡ 3 Bass

Thome Gregory of Enthalpy Analytical, Inc. received one sample on

7/23/ll; Heather Tarjeft received one sample on 7/24/Ll, and one

sample on 7/25/11, after being relinquished by URS Corporation of
Austin, TX. All samples were received at ambient temperature and in
good condition. Samples BP-ltV-A3'M18'Bag and BP-Ú/V-A4-M18-

Bag werc received without chain-of-custody documentation. Prior to,

during, and after analysis, the samples were kept under lock with access

only to authorized personnel by Enthalpy Analytical, Inc.

The samples were analyzed for carbon disulfrde using the Hewlett

Packard Model 5890, Series II Gas Chromatograph "Zeppo" (S/l'{

3235A4448X) equipped with a Flame Photometric Detector and a
Restek Rtx-l 60m x 0.53mm x 5.0um (S/\f 663119) capillary column.

All samples and standards were introduced directly to the column using

an automated multi-port Valco gas sampling valve equipped with a
stainless steel loop. Carbon dioxide was were referenced to gas phase

standards prepared by certifred permeation devices.

The calibration curves are included in the Calibration Curve

Chromatograms section of this report and referenced in the Analysis

Method column on the Detailed Results page'

For each calibration curve used, the fust page of the curve contains all
method specific parameters (i.e., curve type, origin, weight, etc.) used to

quantiff the samples. The calibration curve section also includes a table

with the Retention Time (RetTime), Level (Lvl), Amount
(corresponding units), Area, Response Factor (AmVArea) and the

analyte Name. The calibration table is used to identifu (by retention

time) and quantiff each target compound.

The acquisition method, FPDTEST2.M, is included in the calibration

Curve Chromatograms section of this report.

None.

The results presented in this report are representative of the samples as

provided to the laboratory.
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Comp¡ny URS Com - Austin
Andwt JBB

P¡r¡meter¡ EPA Method 18 Bas Cond FID

Custody

Analysis

Calibrrtion

Chromrtographic
Conditions

QC Notes

Rcportlng Note¡

Enthalpy Analytical Narrative Summary

Cllcnt # 409423t7
Job # 0711-08

# S¡mole¡ I Run and 1 Soike

Steve Eckard received the sample on7/30/11 after being relinquished by
URS Corporation of Austin. The sample was received at 3.9'C in good

condition. Prior to, during, and after analysis, the sample was kept under
lock with access only to authorized personnel by Enthalpy Analytical,
Inc.

The sample was analyzed for 1,3-butadiene, pentane, acrolein, acetone,

dichloromethane (methylene chloride), hexane, benzene,

trichloroethene, toluene, tetrachloroethene, and 1,2-dibromoethane

using the analytical procedures in EPA Method 18, Measurement of
Gaseous Organic Compound Emissions by Gas Chromatography (40

CFR Part 60, Appendix A).

The Agilent Technologies Model 6890N, Gas Chromatograph

"Veronica" (S^f US10645052) was equþed with a Flame Ionization
Detector and a Restek Rtx-624 105 m x 0.53 ntm x 3.0 um (S/l'[

1032767) column, for these analyses.

The calibration curve is included in the Calibration Curve

Chromatograms section of this report and referenced in the Analysis
Method column on the Detailed Results page.

For each calibration curve used, the first page of the curve contains all
method specific parameters (i.e., curve t¡pe, origin, weight, etc.) used to
quantiff the samples. The calibration curve section also includes a table

with the Retention Time (RetTime), Level (Lvl), Amount
(corresponding units), Area, Response Factor (AmVArea) and the

analyte Name. The calibration table is used to identiff (by retention
time) and quantifu each target compound.

The acquisition method (GCl18P140.M) is included in the Calibration
Curve Chromatograms section of this report.

No target compounds were detected in the analyses of the laboratory
reagent water blank.

A matrix spike was prepared using an aliquot of the sample. The matrix
spike recovery values are presented in the Results section of this report
and ranged from 54.8 to l05Yo.

The results presented in this report are represeritative of the samples as

provided to the laboratory.'trd
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Company URS Com - Austin
Andyst JBB

Par¡meten EPA Method 18 Bae Cond

Enthalpy Analytical Narrative Summary

Client # 40942317
Job # 071l-08

# S¡moles I

Steve Eckard received the sample on7l30/ll after being relinquished by

URS Corporation - Austin. The sample was received at 3.9oC in good

condition. Prior to, during, and after analysis, the sample was kept under

lock with access only to authorized personnel by Enthalpy Analytical,
Inc.

The sample was analyzed for carbon disulfrde using the anal¡ical
procedures in EPA Method 18, Measurement of Gaseous Organic

Compound Emissions by Gas Chromatography (a0 CFR Part 60,

Appendix A).

All samples and standards were introduced directly to the column using

an automated multi-port Valco gas sampling valve equipped with a

stainless steel loop. Carbon disulfrde was referenced to certified

reference materials.

The Hewlett Packard Model 5890, Series II Gas Chromatograph

"Oscar" (S/f{ 2933425721) was equþed with a Flame Photometric

Detector and a Restek Stabilwax 30 m x 0.53 mm x 1.5 um column (S/l'{

1033248), for these analyses.

The calibration curve is included in the Calibration Curve

Chromatograms section of this report and referenced in the Analysis

Method column on the Detailed Results page.

For each calibration cunre used, the fust page of the curve contains all
method specific parameters (i.e., curve type, origin, weight, etc.) used to
quantiff the samples. The calibration curve section also includes a table

with the Retention Time (RetTime), Level (Lvl), Amount
(corresponding units), Area, Response Factor (AmVArea) and the

analyte Name. The calibration table is used to identiff (by retention

time) and quantifu each target compound.

The acquisition method (GCI16P49.M) is included in the Calibration

Curve Chromatograms section of this report.

Carbon disulfrde was not identified act a concentration above the

detection limit in the analysis of the lab blank.

A matrix spike was prepared using an aliquot of the sample' The

recovery value was 95.2%.

Custody

Analysis

C¡libration

Chromatographlc
Conditions

QC Notes

H
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Enthalpy Analytical Narrative Summary
(continued)

Reporting Notes The results presented in this report are representative of the samples as

provided to the laboratory.
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General Reporting Notes

The following are general reporting notes that are applicable to all Enthalpy Analytical, Inc. data

reports, unless specifically noted otherwise.

o The acronym MDL represents the Minimum Detection Limit. Below this value the laboratory cannot

determine the presence of the analyte of interest reliably.

o The acronym LOQ represents the Limit of Quantification. Below this value the laboratory ca¡not
quantitate the analyte of interest within the criteria of the method.

¡ The acronym ND following a value indicates a non-detect or anal¡ical result below the MDL.

o The letter./ following a value indicates an analytical result between the MDL and the LOQ. A J flag

indicates that the laboratory can positively identifu the analyte of interest as present, but the value

should be considered an estimate.

¡ The letter Æ following a value indicates an analytical result exceeding L00% of the highest calibration
point. The associated value should be considered as an estimate.

o The acronym D.F represents Dilution Factor. This number represents dilution of the sample during the

preparation and/or analysis process. The analytical result taken from a laboratory inskument is

multiplied by the DF to determine the final undiluted sample results.

o The addition of MS to the Sample ID represents a Matrix Spike. An aliquot of an actual sample is

spiked with a known amount of analyte so that a percent recovery value can be determined. This shows

what effect the sample matrix may have on the target analyte, i.e. whether or not anything in the sample

matrix interferes with the analysis of the analyte(s).

o The addition of MSD to the Sample ID represents a Matrix Spike Duplicate. Prepared in the same

manner as an MS, the use of duplicate matrix spikes allows further confirmation of laboratory quality

by showing the consistency of results gained by performing the same steps multiple times.

o The addition of LD to the Sample ID represents a Laboratory Duplicate. The analyst prepares an

additional aliquot of sample for testing and the results of the duplicate analysis are compared to the

initial result. The result should have a difference value of within l0%o of the initial result (if the results

of the original analysis are greater than the LOQ).

o The addition of AD to the Sample ID represents an Alternate Dilution. The analyst prepares an

additional aliquot at a different dilution factor (usually double the initial factor). This analysis helps

confirm that no additional compound is present and coeluting or sharing absorbance with the analyte of
interest, as they would have a different response/absorbance than the anal¡e of interest.

¡ The Sample ID ¿C^S represents a Laboratory Control Sample. Clean matrix, similar to the client sample

matrix, prepared and analyzed by the laboratory using the same reagents, spiking standards and

procedures used for the client samples. The LCS is used to assess the control of the laboratory's

analytical system. Whenever spikes are prepared for our client projects, two extra spikes are prepared.

The extras (randomly chosen) are labeled with the associated project number and kept in-house at the

appropriate temperature conditions. When the project samples are received for analysis, the LCSs are

analyzed to confirm that the analyte could be recovered from the media, separate from the samples

which were used on the project and which may have been affected by sowce matrix, sample collection

and/or sample transport.
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General Reporting Notes
(continued)

Significant Figures: Where the reported value is much greater than unity (1.00) in the units expressed,

thé number is rounded to a whole number of units, rather than to 3 significant figures. For example, a

value of 10,456.45 ug catch is rounded to 10,456 ug. There are five significant digits displayed, but no

confidence should be placed on more than two significant digits.

Manual Integration: The daø systems used for processing will flag manually integrated peaks with
an "M'. There are several reasons a peak may be manually integrated. These reasons will be identified

by the following two letter designations. The peak was not integrated by the software'NI', the peak

was integrated íncorrectly by the software sII' or the wrong peak was integrated by the software
*'WPt. These codes will accompany the analyst's manual integration stamp placed next to the

compound name.
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Calibration Data 
 
 
 



A2 A3 A4 C1 C2 C3 D2 D4 D5

Selected DR 21.29 21.32 16.83 18.68 17.27 18.32 106.37 105.82 107.86
Average Pre‐test DR 20.13 21.32 13.35 18.14 17.27 17.90 106.37 105.82 107.86

Post‐test DR 21.29 13.94 16.83 18.68 15.79 18.32 105.34 95.38
THC1 Pre‐test DR 20.59 21.12 13.53

Post‐test DR 21.84 13.68 16.98
THC2 Pre‐test DR 19.68 21.52 13.18

Post‐test DR 20.74 14.21 16.69
M18 Pre‐test DR 15.58 14.22 16.32

Post‐test DR 15.15 14.46 16.11
O2 Pre‐test DR 23.46 22.43 14.27 17.65 17.49 17.86

Post‐test DR 24.27 15.43 18.57 18.55 16.08 18.53
CO2 Pre‐test DR 24.48 23.88 14.30 18.62 17.05 17.94 109.41 108.44 107.86

Post‐test DR 24.59 14.83 18.63 18.82 15.50 18.11 108.58 94.61
NOx Pre‐test DR 109.77 106.79 106.31

Post‐test DR 107.40 95.80
SO2 Pre‐test DR 99.93 102.23 109.40

Post‐test DR 100.03 95.72

M308 THC1 Post Test 15.58 14.22 16.32
THC2 Post Test 15.15 14.46 16.11

Average Post Test 15.37 14.34 16.22

Notes: THC dilution ratio is better than any other.  The diluted THC response is higher and more in the calibration range of the instrument

So:  For Runs A2, A3, A4, THC only used for developing average Pre, and post‐test DR

For runs C1, C2, C3, D2, d4, and D5, the other analytes are used to develop DR.

Once the average DR is developed, the larger of pre‐ or post‐test DR is used for the run.  This is conservative.  

Since DR is not separable from analyzer drift, and this drift is addressed by use of the larger value, values are not corrected for drift, according to the methods.  

DILUTION RATIO SUMMARY



BP-Husky DCU3 Vent
Ref¡nery IGR

GC/FID
Pre-T€st Cal¡brat¡on Data

Rü N6, D¡te

H2S Czl¡hr¡don

CMts
RPD
(%l CNnt!

RPD
(%t Coutrts

RPD
("/.) Countr

Are¡
Couras

RPD

u.t Coünts
RPI)
('/.) Count3

RPD
("/o'l Couús Couûts

RPD
(%\ CNtrts

RPI)

<%'t Counts

RPD
(%l Couds

G¡s Conc.
(pPûv)

G¡s Coil.
(ppmv)

G¡s Cooc,
(pPnv)

cltc2 7ilg^t o2 I Ol5 199 2 256 0l 2 216 09 2 232 t0 2 254 199 2 802 044 2 794

4r1 o9 48r 0

c3 7t20t rl 299 2 446 0 2 550 3.2 2416 22 2 471 299 6217 81 59U a& 605
I or t82 o9 t78 t?9 5t2





 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Spreadsheet Calculations 
 
 
 



BP-Husky DCU3 Vent
Refinory ICR

GC'FID
Raw Results Summary

Run No, S¡mple l.D- D¡te
Injecaion

Time
(hh:mm)

¡njectioD I.D.

HzS S.mDle ll !ctions CS2 S¡mole ltrlecflons

Co¡c.
ippmw)

Ave¡sge
Conc.

(ppmw)

RPD
(%t

St¡nd¡rd
Dcvl¡t¡on

RSD
(%l

Conc.

þpmw)

Aver¡ge
Conc.

(PDmw)

RID
(v",

St¡nd¡rd
Devi¡lion

RSD (%) Conc.
(ppmw)

Average

Conc.

lppmw)

RPI)
(/"1

St¡Dd¡rd
Devi¡tlon

RSD (%)

cl
BP-WV-Cl-M18b-TRSA 7/t9ltl

ló 59 Dd-58 CR 636
654

26J
o 179 213 < l.l6 N/A N/A

<1.t6
l l6

N/A
N/A N/Al7:08 t-59 ù 6't2 283 N/A <l.tó N/A

î)o 6 N/A

BP-WV-Cr-Mr 8b-H2S 7t t9/tl
23 38 öd-65 CHR 98 I

994
t2E

r.60 l6l I 16

N/A
N/A N/A

<l 16

< l,l6 N/A N/A)1 44 Èd-66 cbr 988 0 536 <l 16 N/A

)?.M tul-ó? cHR 0 8l < l.l6 N/A N/A

c2

BP-WV-C2-M I 8b-TRSA 1^9llt
22.,4t l-ó2 û tuE

209 0 138 0 659 <l 16

N/A
N/A N/A <1.t6 N/A22 54 l-ó3 ù 208 n4t6 <I Ió N/A N/A

23 04 fDd-ó4 CHR 2tt o 760 N/A <l-16 N/A

BP-WV-C2-M I 8b-H2S 'il20tIl
'¿J.59 d-ó9cß r09

It0
lt2

t -10 r00
<l t6

<t.16 N/A N/A < l.l6
N/A

N/A N/A00 02 d-70cffi lt 0 810 <t t6 N/A N/A

00:06 tot-71cHR t0 ô1r? <t t6 <l t6 N/A

c3

BP-WV-C3-Ml8tsTRSA 7t20ilt
I l:4ö

687
443

0 309 450
ttó

<t 16 N/A N/A <l t6 N/A N/Al7:55 fFl-91 clr 655 457 <I Ió N/A N/A

l8:07 fBl'98 CHR ÁRR n t16 <t t6 N/A

BP-WV-C3-Mt8b-H2S 'il20tIl
tE32 l-t0r cR l02

106

35

324 3.06

lló
<l 16 N/A N/A

<t.tó
<l 16

N/A
N/A N/Al8:15 d- ¡ 02 cHR 108 188 <t 16 N/A l16 N/A

I ß:39 frJd- I 03 CHR t08 N/A <t t6

Cr (Spike) BP-WV-C l-M I 8b-TRSA (Spike) 7t20il1
x ð lu

825 0 t76 2t3
JJO

r25 0 0s93 82 218
529

0 t04 41911 121 &d-94 ctú 7t7 0 713

R4Á )1 l8 )1\ 26



BP-Huslry DCU3 Vent
R.fimry lcR

GC/FID
CorEctod Re.ult¡ Summ!ry

< I t6 216 22.3
< I 16 200 20.6
< 1 16 212 21.9
< avg

< 116 217
< 116 201
< 116 213

582856 <5,8S
168 589 <1,S0
808878 <8,0S

5258 625 <5,260

24 4 659 717 <6.S0
225 2027982 <2,O9
239 8825 g <8,830

mmvd 5737 898 <5,740

<1 07 0 86S5 <O 807
<0522 0 393S7 <O 394
<0 s7 07w64 <o7&
<0 s0 0 65 <0 648

<1 48 1 114ú1 <1 11

<0722 0 54357 <0 5ø
<1 S 1 0242% <1 03
<î19 0$ <08S

<216 107
o52
0æ
0m

236 148
o72
ts
119

-..1*
(Dru

XDR

BB

sM!
l'/,1

(DD
XDR

BB

Shdy
(./"1

t

(DÐ
XDR

St

V.l
XDR Slúy

l'/.1



BP-Husky DCU3 Vent
Refinery ICR

GC/FID
Method Detection Limits

St. Dev. X 3.143

St. Dev. X 3.143



BP-Husky DGU3 Vent
Refinery IGR

GC/FID
Sample Holding Times

Run No. Sample I.D.
Sampling Anaylsis

Holding
Time

(hh:mm)
Dete Time lhh:mm) Dâte Time lhh:mm)

c1

BP-WV-CI-MI8b-TRSA 7/18/ 20:29-21:29 I /19/ 17i22 l9:53
BP-WV-C I-M I 8b-TRSA (Spike) 7 /19/ 21:45 'il2011 17:37 l9:52

BP-WV.CI-MI8b-H2S 7 /t8/ 2l:45-22:08 7n9t 23:44 25:36

c2
BP.WV.C2.MI8b-TRSA 7 /t9t l4.,25-15:.17 7 /t9t 23:O4 7"47

BP-WV-('2-M I8h-H2S 7 t19/ l5:28-15:43 7/20/l 005 8:22

c3
BP-WV-C3-Ml8b-TRSA 71201 9:06-9:47 7t20t l8:07 x.?0

BP-WV.C3-MI8b-H2S 7/20/ 10: l9-10:34 7/201 l8:39 R.(ì5



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Recovery Study Data 
 
 
 



BP-Husky DCU3 Vent
Refinery IGR

GC/FID
U.S. EPA Method 205 Data

U.S. EPA Method 205 Field Evaluation - Diluted Calibration Gas

Date
Certified Gas Cylinder

I.D.
Predicted Diluted

Concentration

Hvdrosen Sulfide Iniections

Error (o/o

I a 3 Averase

ppmv
RPD
(%)

ppmv
RPD
(%\

ppmv
RPD
(o/o)

ppmv

7l20ltt AALI986
29.9 29.3 04 29.8 l3 29 I 09 29.4 1.7

9.9s 9.88 00 9.90 02 9.86 02 988 -07

Date
Certified Gas Cylinder

I.D.
Predicted Dilute<

Concentration

Carbonvl Sulfide Iniections

Error (o/o

I "' 3 Averase

ppmv
RPD
(%)

ppmY
RPD
(%)

ppmv
RPD
(%)

ppmv

'7/20/tl AALI986
29.9 29.3 0l 29.7 t2 29.0 ll 29.3 -2.0

9S5 s89 o4 9.87 o2 9.80 06 98s l0

Date
CertifÌed Gas Cylinder

I.D.
Predicted Dilutet

Concentration

Carbon Disulfide Iniections

Error (o/o

I t 3 Average

ppmv
RPD
(o/o)

ppmv
RPD
(%\ ppmv

RPD
(o/o)

ppmv

7120/tt AALI98ó
29.9 29.4 04 29.6 08 28.9 l2 293 -2.0

9.9s 100 l4 9.79 06 911 o8 985 1.0

U.S. EPA Method 205 Field Evaluation - Direct Calibration Gas

Date Gas Cylinder I.D.
Certified

Concentration

llvdroqen Sulfide Iniections

Error (To

I t 3 Àverase

ppmv

RPD
from

Average
(%)

ppmv

RPD
from

Average
(%)

ppmv

RPD
from

Average
(%)

ppmv

7/24/tl 4LM035763 25.9 25.2 t6 24.9 24 26.6 4t 25.6 l3

Date Gas Cylinder l.D,
Certilied

Concentration

Carbonyl Sulfide

Error (o/o

I t 3 Averaqe

ppmv

RPD
from

Average
lo,/)

ppmv

RPD
from

Average
Io/^\

ppmv

RPD
from

Average
(o/^\

ppmv

7t24/tr ALM035763 25 1 25.2 T9 238 40 253 2l 24.8 -t4

7t24^t Gas Cylinder I.D.
Certified

Concentration

Carbon Disulfide

Error (o/o

I t 3 Average

Ppmv

RPD
from

Average
to/^\

ppmv

RPD
from

Average
(o/^\

ppmv

RPD
from

Average
lo/:t

ppmY

ALM035763 25.2 25 I 05 25.O 06 25.5 l2 25.2 00



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

URS Data Printouts 
 
 
 



BP.Husky DCU3 Vent
R€ñnsry ICR Sourc Ìest

GCIFID Rssults
Runs AzA3JA4

Prcrecl: BP-H6ky DCU3 Vent
Locatlon: Oregon, OH

Dãlet 71192012011
Belntsct¡onvolume(ul) 250

Analyto H2S COS CS2
c.l Gâec^ñ.añrrllâñ l.ññvl 100 100 '100

PÊTêst Callbr¡llon
Dâtr and Time

lnjectlon lD
Callbration lD

il1912011 12153111

hd-t0.chr
29.9 ppm HzSICOSIC52

7rl9/2011 l3r05r12PM
hd-4r.cHR

29.9 ppn H2SICOSICS2

il1912011 13:16117 PM

hd.12.cHR
29.9 ppm H29ICOSICS2

Level 1

Cal. Summary

il1912011 13125111 PM

tpd.¿ß.CHR
19.9 ppmv H2SICOSTCS2

7r19t20ll 13:g:05 PM

lpd44.CHR
19.9 ppmv H2SICOSTCS2

7rl9l20ll 13:/ß:52 PM

fpd"45.chr
19.9 ppnv H2SICOS,CS2

Lsvel 2
Cal. Summary

il1912011 15t31t22P8
fpd-sl.CHR

9.9s ppmv HzSTCOSICS2

7rl9l2011 l5:¡O:19 PM
fpd-52.chr

9.95 ppmv H2SICOS/C32

Zl9r20ll 15:49:41 PM
fpd-53.chr

9.95 ppmv H2S'COSIC52

Level 3

C6l. Sumnary

AC
tn(Ac)

Oìluted Cal. Gæ Conc. (ppmv)
RF

ppmv

AU
t(Ac)

Diluted Cal Gæ Conc. (ppmv)
RF

ppmv

AC
t(Ac)

Diluted Cal Gas Conc (ppmv)
RF

ppmv

Average AC
Averæe lr](AC)

D¡luted Cal Gæ Conc (ppnv)
D¡luted Cal. Gæ ln(ppmv)

Average ppmv

AC
ln(AC)

D¡luted Cal. Gas Conc. (ppmv)
RF

ppmv

AC
r(Ac)

Diluted Cal Gæ Conc. (ppmv)
RF

ppmv

AC
ln(Ac)

Diluted Cal Gas Conc (ppmv)
RF

ppmv

Average AC
Average ln(AC)

D¡luted Cal Gas Conc (ppmv)
Diluted Cal Gæ ln{ppmv)

Average ppmv

AC
tn(AC)

D¡luted Cal Gæ Conc (ppmv)
RF

ppmv

AC
t(Ac)

D¡luted Cal Gæ Conc (ppmv)
RF

ppmv

AC
r(Ac)

Diluted Cal Gæ Conc (ppmv)
RF

ppmv

Avsage AC
Average l(AC)

Diluted Cal Gas Conc (ppmv)
D¡luted Cal. Gas ln(ppmv)

Average ppmv

6511
8.78
29.9
85'l
29.9

6299
8.75

854
29.5

6326
8.75
29.9
8Ar
29.5

6379
8,76
29.9
3.,10
29.6

2802
7.94
19.9
627
20.2

27
7.94
19.9
627
20.2

2774
7.93
19.9
628
20.1

27
7.93
19.9
2.gft
20.2

610
6.41

9.35
388
9.94

607
6.4'l
9.95
388
9.92

599
6.39
9.95
389
9.85

605
6.41
10.0
2.æ
9.90

5155
8.55
29.9
475
29.8

5008
8.52
29.9
877
29.4

4æ7
8.52
29.9
878
29.4

2276
7.73
19.9
u4
20.4

2212
7.71
19.9
645
20.2

22il
7-72
't9.9

2.99
20.3

483
6.18
9.95
403
9.93

483
6.18
9.95
403
9.93

469
6.15
9.95
4U
9.79

478
6.17
10.0
2.æ
9.88

2æO
7.æ
29.9
955
29.7

2437
7.W

959
29.4

2441
7.80
29.9
958
29.4

2459
7.91

3.,10
29.5

1004
6.91
19.9
720
20.3

1027
6.93
19.9
717
20.4

10'12

6.92
19.9
719
20.3

't0't5
6.92
't9.9

2.99
20.3

180
5.19
9.95
479
9.86

r83
5.21

9.95
477

178
5.18
9.95
,180

9.42

't8'l

5.20
,10.0

2.æ
9.88

5053
853
299
3.,1O

295

22û
772
't9I
u4
203



Prcþcti BP-Hßky DCU3 Vent
Locllon: Oregon, OH

D¿lêr TngmDOn
Eælnþctlonvolumg(uL) 2fi

Analyùé

Smplo Analysôs
Oatc and Tlm

lnþctlon lD
Sample lD

Dllutlon F€ctoa

7rl9r20lt l0:58:¡{t P¡lt
rpd-58.CHR

EP.WV.CT-Ul8ÞTRÊA
1

7,1912011 17:08{5Pftl
Þd-59¡hr

6P-U,V-Cr-rrtÞTRSA
I

7nsn011 17ü¿117 Ptl
hd-80,chr

BP:WV.Cl.ulSbTRSÀ
1

0
0
0

0
0
0

0
0
0

il191?011 zL11i01Prt
fid{z.ehr

BP.WV.c2-Ml8ÞÍRSA
1

7l19lÐt1 ù¿5!!l24Pn
bd.6achr

EF wv-C2-frll!ÞTRSA
I

/l9l20ll 25;03i30 PM

hd-040HR
BP¡wV-C2-ftllSbTRSA

0
0
0

0
0
0

0
0
0

0
0
0

7 11912011 z3tgl'iíl Plt
hd-65.cltR

BP-WV.Cr.il18r-H23
5

?rl9r20li 23:,fir3? P¡l
hd-66.chr

BP-WV.C1-t¡r0ÞH29
5

Uqn1l 23t1/,122PÄ
¡u-sr.erR

BP-UN-Ct-il13ÞH23

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
o

7n9¡2rnl æ:5rú1 Pil
hd.6!.cl{R

BP.WV.C2-Ml¡bl{23
5

7rt9r20l1 23159:49PM

hd{rg.cHR
BP-U|V..C2-in8ÞH2S

5

fl2012011 '0i02i17 Aat
hd-70,eHR

gÈwìr.c:I.Ml8bHr3
5

7rr0r20ll '0:05:41 AM
fpd-7l,CHR

BP-wv-Ce.il1BbH29
5

0
0
0

0
o
0

o
0
0

o
0
0

0
0
0

0
0
0

0
0
0

0
0
0





External Units
o ppm
o ppm
o ppm
o ppm
o ppm

External Units
o ppm
o ppm
o ppm
o ppm
o ppm

External Un¡ts
o ppm
o ppm
o ppm
o ppm
o ppm

External Units
o ppm
o ppm
o ppm
o ppm
o ppm

External Units
o ppm
o ppm
o ppm
o ppm
o ppm

External Units
o ppm
o ppm
o ppm
o ppm
o ppm

Externel Units
o ppm
o ppm
o ppm
o ppm
o ppm

External Units
o ppm
o ppm
o ppm
o ppm
o ppm

External Un¡ts
o ppm
o ppm
o ppm
o ppm
o ppm

External Units
o ppm
o ppm
o ppm
o ppm
o ppm

External Un¡ts
o ppm
o ppm
o ppm
o ppm
o ppm

Sample
30 ppm TRS
30 ppm TRS
30 ppm TRS
30 ppm TRS
30 ppm TRS

Sample
30 ppm TRS
30 ppm TRS
30 ppm TRS
30 ppm TRS
30 ppm TRS

Sample
30 ppm TRS
30 ppm TRS
30 ppm TRS
30 ppm TRS
30 ppm TRS

Sample
20 ppm TRS
20 ppm TRS
20 ppm TRS
20 ppm TRS
20 ppm TRS

Sample
20 ppm TRS
20 ppm TRS
20 ppm TRS
20 ppm TRS
20 ppm TRS

Sample
20 ppm TRS
20 ppm TRS
20 ppm TRS
20 ppm TRS
20 ppm TRS

Sample
10 ppm TRS
l0 ppm TRS
10 ppm TRS
10 ppm TRS
10 ppm TRS

Sample
l0 ppm TRS
10 ppm TRS
10 ppm TRS
10 ppm TRS
10 ppm TRS

Sample
10 ppm TRS
10 ppm TRS
l0 ppm TRS
10 ppm TRS
10 ppm TRS

Sample
25 ppm TRS
25 ppm TRS
25 ppm TRS
25 ppm TRS
25 ppm TRS

Sample
25 ppm TRS
25 ppm TRS
25 ppm TRS
25 ppm TRS
25 ppm TRS

7l'l9l2Ù'11 12:53
fpd40.chr
30 ppm TRS

711912011 13:05:12 P
fpd-4l.CHR
30 ppm TRS

71191201'l 13:16:17 P
fpd-42.CHR
30 ppm TRS

711912011 13:25:41P
fpd43.CHR
20 ppm TRS

711912011 13:34:05 P
fpd-44.CHR
20 ppm TRS

711912011 13:43:52P
fpd-45.chr
20 ppm TRS

711912011 15:31i22P
fpd-51.CHR
10 ppm TRS

711912011 15:40:19 P
fpd-52.chr
10 ppm TRS

7119120'11 15:49:41 P
fpd-53.chr
10 ppm TRS

711912011 16:21:02 P
fpd-54.CHR
25 ppm TRS

7l19l2O'11 16:29:14P
fpd-55.CHR
25 ppm TRS

Analysis date Data fìle
7 l19l201'l I 2:53 fpd4O.chr
7 l20l2Ù1'l 1 2:53 fpd-4o.chr
7 l21l2ï1'l 1 2:53 fpd-4o.chr
7 12212011 1 2:53 fpd-4o.chr
7 12312011 12:53 fpd40.chr

Analysis date Data fìle
7 11912011 13:05:12 PM fpd-4'l.CHR
7 1191201 1 1 3:05:1 2 PV fpd-4l.CHR
7 11912011 13:05:12 PM fpd4l.CHR
7 11912011 13:05:1 2 PtV fpd-41.CHR
7 11912011'13:05:1 2 PfV fpd-41.CHR

Analysis date Data fìle
7 1191201 1 1 3:'l 6:'1 7 PM fpd-42.CHR
7 l19l211 1 1 3:16:1 7 PM fpd-42.CHR
7 1191201 1'1 3:1 6:1 7 PV fpd-42.CHR
7 I 191201 1 1 3:1 6:1 7 PV fpd-42.CHR
711912011 13:16:17 PlVfpd-42 CHR

Analys¡s date Date file
7119120'11 13:25:41 PM fpd-43.CHR
711912011 13:25:41 PIV fpd43.CHR
711912011 13:25:41 PMfpd43.CHR
711912011 13:25:41 PM fpd43.CHR
7 11912011 1 3:25:41 PIV fpd-43.CHR

Anelysis date Data fìle
7 11912011 1 3:34:05 PV fpd-zl4.CHR
7 11912011 1 3:34:05 PV fpd-44.CHR
7 l19l2Û1 1 1 3:34:05 PM fpd-44.CHR
7 l19l2Û1 1 1 3:34:05 PV fpd-44.CHR
7 l19l2\1 I 1 3:34:05 PM fpd-zl4.CHR

Analysis date Data file
7 I 191201 1 1 3:43:52 PV fpd-4s.chr
711912011 13:43:52 PV fpd4s.chr
7 I 1 9 l2O1 1 13:43:52 PV fpd-4s.chr
7 I 191201 1 13:43:52 PV fpd-4s.chr
7 I 191201 1 13:43:52 PV fpd4s.chr

Analysis date Data fìle
7 I 191201'1 1 5i31 i22 PfV fpd-51.CHR
7 I 19120'l'l 1 5'.31 :22 PM fpd-S 1.CHR
7 I 191201 1 1 5'.3'l :22 Pw fpd-51.CHR
7 I 191201 1 1 5i31 i22 PfV fpd-51.CHR
7 I 19120 1 1 15i31 :22 PtV fpd-51.CHR

Analysis date Data file
7 I 191201 1 1 5:40:1 I PIV fpd-s2.chr
7 1191201 1 l 5:40:1 9 PV fpd-52.chr
7 11912011 l5:40:19 PM fpd-52.chr
711912011 15:40:'19 PM fpd-s2.chr
7 11912011 15:40:19 PfV fpd-S2.chr

Analysis date Data file
7119120'11 15:49:41 PMfpd-s3.chr
7 119120''|1 15:49:41 PM fpd-S3.chr
711912011 I 5:49:41 PV fpd-s3.chr
711912011 I 5:49:41 PtV fpd-s3.chr
7 I 191201 I 1 5:49:41 PM fpd-S3.chr

Analysis date Data file
7 I 191201 1 16:21 :02 PV fpd-54.CHR
7 I 191201 1 16i21 :02 PIV fpd-S4.CHR
7 I 19 I 201 1 16:21 :02 PIV fpd-s4.CHR
7 I 19120'l I 16:.21 :02 PtV fpd-54.CHR
7 I 191201 1 16:21 tO2 PM fpd-54.CHR

Analys¡s date Dâta file
7 I 19120'1 1 1 6:29:1 4 PV fpd-s5.CHR
7 1191201 1 I 6:29:1 4 PM fpd-ss.CHR
7 1191201 1 I 6:29:1 4 PIV fpd-ss.CHR
7 I 191201 I 1 6:29:1 4 PM fpd-ss.CHR
7 I 191201 I 16:29:1 4 PV fpd-ss.CHR

2499.601 5154.809 2729.662 2190 264 6510.719

2437.082 5007.607 2669.928 2145.676 6298.838

2441.47 4996.829 2690.849 2154.303 6326.42

1004.363 2255539 1164j42 979.6125 2802.268

1027.181 2275.651 1173.717 974.0683 2794.107

1012.462 2231.566 '1162.542 963.184 2773.86

180.0043 482.5494 259.446 235.3875 609.9565

183.3272 482.8884 261.417 236.8626 606.832

178.2188 468.7171 252.1642 232.4836 598.652

1354.067 3194666 1536.314 1434.717 4187.028

1854.864 3753.298 1800.312 1535.983 4537.334



External Units
o ppm
o ppm
o ppm
o ppm
o ppm

External Un¡ts
o ppm
o ppm
o ppm
o ppm
o ppm

External Units
o ppm
o ppm
o ppm
o ppm
o ppm

External Units
o ppm
o ppm
o ppm
o ppm
o ppm

External Units
o ppm
o ppm
o ppm
o ppm
o ppm

External Units
o ppm
o ppm
o ppm
o ppm
o ppm

Extemal Un¡ts
o ppm
o ppm
o ppm
o ppm
o ppm

External Units
o PPm
o ppm
o ppm
o ppm
o ppm

External Units
o ppm
o ppm
o ppm
o ppm
o ppm

External Un¡ts
o ppm
o ppm
o ppm
o ppm
o ppm

External Units
o ppm
o ppm
o ppm
o ppm
o ppm

Sample
25 ppm TRS
25 ppm TRS
25 ppm TRS
25 ppm TRS
25 ppm TRS

Sample
25 ppm TRS
25 ppm TRS
25 ppm TRS
25 ppm TRS
25 ppm TRS

Sample
run Cl
run C1

run C1

run C1

run C1

Sample
run C1

run C1

run C1

run C1

run C1

Sample
run C1

run C1

run C1

run C1

run C1

Sample
run C2
run C2
¡un C2
run C2
run C2

Sample
¡un C2
run C2
run C2
run C2
run C2

Sample
run C2
run C2
run C2
run C2
run C2

Sample
run C1 H2S rec 1:5
run C1 H2S rec l:5
run Cl H2S rec 1:5
run C1 H2S rec 1:5
run C1 H2S rec 1:5

Sample
run C1 H2S rec 1:5
run C1 H2S rec l:5
run C1 H2S rec 1:5

run C1 H2S rec 1:5
run C1 H2S rec 1:5

Sample
run C1 H2S rec 1:5
run C1 H2S rec 1:5
run C1 H2S rec l:5
run C1 H2S rec l:5
run C1 H2S rec 1:5

Analysis date Data file
7 11912011 16:39:09 PfVfpd-56.CHR
7 11912011 16:39:09 PtV fpd-56.CHR
7 11912011 16:39:09 PtV fpd-56.CHR
711912011 16:39:09 PM fpd-56.CHR
7 11912011 16:39:09 PMfpd-56.CHR

Analysis date Data file
7 11912011 16:49:2 1 PMfpd-57.CHR
7 11912011 16:49:21 PV fpd-S7.CHR
7 11912011 1ô:49:21 PM fpd-S7.CHR
7 11912011',l6:49:21 PIV fpd-s7.CHR
7 l19l2Ù1 1 1 6:49:21 PM fpd-s7.CHR

Analysis dete Data file
7 l19l2l1 1 1 ô:58:43 PM fpd-58.CHR
7 11912011'16:58:43 PM fpd-s8.CHR
7 1191201 1 1 6:58:43 PV fpd-S8.CHR
7 11912011 16:58:43 PfV fpd-s8.CHR
7 11912011 16:58:43 PtV fpd-58.CHR

Analysis date Data fìle
7 11912011 17:08:05 PV fpd-59.chr
7 11912011 17:08:05 PM fpd-59.chr
7 11912011 17:08:05 PM fpd-59.chr
7 11912011 17:08:05 PV fpd-5g.chr
7 11912011 17:08:05 PM fpd-5g.chr

Analysis date Data file
71191201'1 17:22:17 PV fpd{O.chr
7119121'11 17:22:17 PtV fpd{O.chr
7l'1912011 17:22:17 PV fpd40.chr
711912011 17:22i17 PV fpd$O.chr
7 11912011 17 :22:17 PMfpd$o.chr

Analys¡s date Data file
7 I 191201 1 22i41 :01 Pl,l fpdâ2.cht
711912011 22:41:01 PN Ípdô2.chr
7 I 191201 1 22:41 :01 PN fpdô2.chr
7 I 191201 1 22i41 i01 PN fpd$2.cht
7 I 191201 1 22i41 i01 PN lpd-62.chr

Analysis date Data file
7 I 191201 1 22i54i24 PM fpd63.chr
7 I 19120 1 1 22:54:24 PM fpd{3.chr
7 I 19 l2O 1 1 22:54i24 PV fpd43.chr
711912011 22:54:24 PVfpd63 chr
7 I 1 91 20 1 1 22:5 4i24 P N lpdô3.cht

Analysis date Data file
7 11912011 23:03:30 PM fpd-64.CHR
7 11912011 23:03:30 PM fpd44.CHR
7 11912011 23:03:30 PfV fpd$4.CHR
7 11912011 23:03:30 PIV fpdS4.CHR
7 119120'11 23:03:30 PM fpd$4.CHR

Analys¡s date Data file
7l'19120'11 23:37:32 PM fpd$s.CHR
7 I 19120'1 1 23:37 :32 PM fpd-65.CHR
7 I 19120 1 I 23:37 :32 PV fpd-65.CHR
7 I 191201 1 23:37 :32 PV fpd-65.CHR
711912011 23:37:32 PV fpd65.CHR

Analysis date Data file
7 I 19120 1 1 23:41 :37 PM fpd$G.chr
7 l19l2Ù1 1 23i41 :37 PV fpd46.chr
7 I 191201 1 23i41 i37 PM fpd66.chr
7 I 191201 1 23:41 i37 PV fpd66.chr
7 1191201 1 23:41:37 PV fpd$6.chr

Analysis date Data file
7 I 191201 1 23:M:22 PV fpd$7.CHR
7 I 191201 1 23:M:22 PIV fpdST.CHR
7 l'191201 1 23:44:22 PM fpdST.CHR
7 I 19120'1 1 23:44:22 PV fpd$7.CHR
7 I 19120'l'l 23:44:22 PV fpd$7.CHR

711912011 16:39:09 P 1941.913
fpd-56.CHR
25 Dpm TRS

71191201'1 16:49:21 P 1972.835
fpd-57.CHR
25 ppm TRS

711912011 16:58:43 P 63.1676
fpd-58.CHR
run C1

71191201'1 17:08:05 P 71.956
fpd-59.chr
run C1

711912011 17:22:'17 P 66.9934
fpd{0 chr
run C1

7l'1912011 22:4'1i01 P 1072.911
fpd-62.chr
run C2

711912011 22:54'24P 1071.03
fpd€3 chr
run C2

711912011 23:03:30 P 1101.502
fpd-64.CHR
ru¡ C2

711912011 23:37:32 P 930.33
fpdS5.CHR
run C1 H2S rec 1:5

711912011 23:41:37 P 947.0798
fpdS6.chr
run C1 H2S rec 1:5

711912011 23:44:22 P 1001.386
fpdST.CHR
run C1 H2S rec 1:5

3739.011814.277 1527.355 4709.944

3725.33 1827.472 1524.897 4741.351

3.937 0 0 0

2.2385

1.9387 0 0 0



External Units Analysis date Data file Sample
0 ppm 711912011 23:57i01 PM fpdSS.CHR run C2 H2S rec 1:5 711912011 23:57:01 P 1024.784 0 0 0 0

0 ppm 7119120'11 23:57i01 PtV fpd€8.CHR run C2 H2S rec 1:5 fpdSS.CHR
0 ppm 711912011 23i57:01 PM fpd€8.CHR run C2 H2S rec 1:5 run C2 H2S rec 'l:5

0 ppm 711912011 23:57:01 PM fpd€8.CHR run C2 H2S rec 1:5

0 ppm 711912011 23:57:01 PV fpd$8.CHR run C2 H2S rec 1 :5

External Units Anelysis date Data file Sample
0 ppm 711912011 23:59:49 PMfpd€9.CHR run C2 H2S rec 1:5 7119120'11 23:59:49 P '1190.591 0 0 0 0

0 ppm 711912011 23:59:49 PV fpd{9.CHR run C2 H2S rec 1 :5 fpd-69.CHR
0 ppm 711912011 23:59:49 PtVfpd-69.CHR run C2 H2S rec 1:5 run C2 H2S rec 1:5

0 ppm 711912011 23:59:49 PM fpd-69.CHR run C2 H2S rec 1 :5

0 ppm 711912011 23i59i49 PM fpd69.CHR run C2 H2S rec 1 :5

External Units Analysis date Data file Sample
0 ppm 712012011 'OiO2i47 AM fpd-7O.CHR run C2 H2S rec 1:5 712012011 '0:02:47 Af\ 1246.955 0 0 0 0

0 ppm 712012011 '0i02:,47 AM fpd-7O.CHR run C2 H2S rec 1:5 fpd-7O.CHR

0 ppm 7l2Ol2O11 'O:02i47 AM fpd-7o.CHR run C2 H2S rec 1:5 run C2 H2S rec 1:5

0 ppm 712012011 '0i02i47 AM fpd-7o.CHR run C2 H2S rec 'l:5

0 ppm 712012011 '0i02i47 AM fpd-7O.CHR run C2 H2S rec 1:5

External Units Analysis date Data file Sample
0 ppm 712012011 '0:05:41 AM fpd-7l.CHR run C2 H2S rec'l:s 712012011 '0:05:41 AI\ 1232.325 0 0 0 0

0 ppm 712012011 '0:05:41 AM fpd-71.CHR run C2 H2S rec 1:5 fpd-71 CHR
0 ppm 7l2Ol2O11 '0:05:41 AM fpd-71.CHR run C2 H2S rec'l:5 run C2 H2S rec 1:5

0 ppm 7l2Ol2O11 '0:05:41 AM fpd-71.CHR run C2 H2S rec 1:5

0 ppm 712012011 '0:05:41 AM fpd-71.CHR run C2 H2S rec 1:5

External Units Analysis date Data file Sample
0 ppm 712012011 '0:08:394M fpd-72.CHR 20 ppm TRS 712012011 '0:08:394f\ 938.7077 2010.082 1061.443 992.55 2624845
0 ppm 712012011 '0:08:39 AM fpd-72.CHR 20 ppm TRS fpd-72.CHR
0 ppm 7l2Ol2O11 '0:08:39 AM fpd-72.CHR 20 ppm TRS 20 ppm TRS
0 ppm 712012011 '0:08:39 AM fpd-72.CHR 20 ppm TRS
0 ppm 7l2Ol2O11 '0:08:39 AM fpd-72.CHR 20 ppm TRS

External Units Analys¡s date Data file Sample
0 ppm 712012011 '0:16:51 AM fpd-73.CHR 20 ppm TRS 712012011 '0:16:51 Af\ 1014.038 2175.449 1155.074 905.1115 2742.14

0 ppm 7l2Ol2O11 '0:16:51 AM fpd-73.CHR 20 ppm TRS fpd-73.CHR
0 ppm 712012011 '0:16:51 AM fpd-73.CHR 20 ppm TRS 20 ppm TRS
0 ppm 712012011 '0:16:51 AM fpd-73.CHR 20 ppm TRS
0 ppm 7l2Ol2O11 '0:16:51 AM fpd-73.CHR 20 ppm TRS

External Units Analysis date Data file Sample
0 ppm 7120120'11 '0i25i47 AM fpd-74.CHR 20 ppm TRS 71201201'l '0:25:474[ 1072.731 2239.29 1195.952 944.9406 2856.496
0 ppm 712012011 '0:25:47 AM fpd-74.CHR 20 ppm TRS fpd-74.CHR
0 ppm 712012011 '0:25:47 AM fpd-74.CHR 20 ppm TRS 20 ppm TRS
0 ppm 712012011 '0:25:47 AM fpd-74.CHR 20 ppm TRS
0 ppm 712012011 '0:25:47 AM fpd-74.CHR 20 ppm TRS

External Units Analysis date Data file Sample
0 ppm 712012011 '0:36:01 AM fpd-7s.CHR 20 ppm TRS 7120120''1 '0:36:01 AIt 1081.76 2251.714 1203.153 967.4432 2923.267
0 ppm 712012011 '0:36:01 AM fpd-7S.CHR 20 ppm TRS fpd-7s.CHR
0 ppm 7120120'11 '0:36:01 AM fpd-7s.CHR 20 ppm TRS 20 ppm TRS
0 ppm 712012011 '0:36:0'l AM fpd-7s.CHR 20 ppm TRS
0 ppm 7120120'11 '0:36:0.l AM fpd-7S.CHR 20 ppm TRS



8P-Husky DCU3 Vent
Rof,nory ICR Sourco Test

GCIFID Re!ultr
Runs A2,A3rA,l

ProþcÍ BP-Husky DCU3 Vent
Locatlon: Oregon, OH

Daaet 712ç2412011

Bæ lnþct¡on Volum€ (uL) 250
Analyte H2S COS

câl G'cnÃñ.âñtrltôñlñññvl 100 100
cs2
100

PÊTest Cal¡bntlon
Oôta and Time

lnject¡on lD
Callbrat¡on lD

il2012011 14121t07

hd-æ.chr
19.9 ppmv H2SICOSTCS2

7l2Ol2O11 14i31137

fpd.80.chr
19.9 ppmv H2SICOS,CS2

7l2Ol2O11 14141t15

Þd.8l.chr
19.9 ppmv H2SICOSICS2

Lsvel I
Cal. 9ummary

712012011 11t53tsg

hd-82.chr
29.9 ppm HzSICOSIC52

7l2Ol2O11 15102121

hd-83.chr
29.9 ppm H2S/COSICS2

712012011 15t11101
fpd-¡4.chr

29.9 ppm H2SICOSICS2

Lovel 2
Cal. Summary

712012011 15'.21t4O

fpd-85.CHR
9.95 ppmv H2SICOSTCS2

712012011 15t33126
fpd-86.chr

9.95 ppmv H2SICOSIC52

712012011 15143t24
tpd-07.chr

9.95 ppmY H2SICOSIC32

Level 3
Cal. Summary

AC
rn(Ac)

D¡luted Cal Gas Conc (ppmv)
RF

ppmv

AC
r(Ac)

D¡lutedCal GasConc.(ppmv)
RF

ppmv

AC
r(Ac)

O¡luted Cal Gas Conc (ppmv)
RF

ppmv

Avqæe AC
Average ln(AC)

O¡luted Cal. Gæ Conc. (ppmv)
Diluted Cal Gas ln(ppmv)

Average PPmv

AC
ln(AC)

D¡luted Cal. Gas Conc. (ppmv)
RF

ppmv

AC
ln(AC)

Diluted Cal Gæ Conc- (ppmv)
RF

ppmv

AC
r(Ac)

D¡luted Cal Gæ Conc- (ppmv)
RF

ppmv

Average AC
Average ln(AC)

D¡luted Cal. Gæ Conc (ppmv)
Diluted Cal Gæ ln(ppmv)

Äverâge PPmv

AC
r(Ac)

D¡luted Cal Gæ Conc (ppmv)
RF

ppmv

AC
r(Ac)

D¡luted Cal Gæ Conc (ppmv)
RF

ppmv

AU
t(Ac)

Diluted Cal. Gas Conc (ppmv)
RF

ppmv

Averæo AC
Avtrago l(AC)

D¡luted Cal. Gas Conc, (ppmv)
D¡luted Cal. Gæ l(ppmv)

Average PPmv

2.3ø,6

7.99
19.9
623
20.9

2776
7.93
19.9
621
20.3

276r'.
7.92
19.9
628
20.3

2829
7.95
19.9
2.99
20.5

2357
7.77
19.9
641

20.9

1 050
6.96
'19.9

715
20.6

1005
6.91
19.9
720
20.2

't040

6.95
19.9
716
20.5

1032
6.94
19.9
2.99
20.4

5944
8.69

860
28.9

6105
9.72
29.9
3.40
29.3

600
6.40
9_95

389
9.99

574
6.35
9.95
392
9.79

572
6.35
9.95
392
9.7f

582
6.37
't0.0

2.9
9.85

24't6
7.79
29.9
960
29.1

2471
7.81

29.9
3.,10
29.4

'181

5.20
9.95
479
9.88

182
5.20
9.95
478
9.90

174
5.18
9.95
¡180

9,82

180
5.19
'10.0

2.æ
9.86

22æ
7.70
199
646
202

2272
773
199
d4
205

2446
7.80
299
958
293

2550
7.U
299
953
29.8

2279
7.73
19.9
2.99
20.5

481 5
8.48

æ2
29.3

,r954

8.51

29.9
879
29.7

4711
8.46
29.9
884
29.0

489
6.19
9.95
402
9.89

¡188

6.19
9.95
402
9.87

,180

6.17
9.95
403
9.80

486
ô.19
10.0
2.æ
9.85

6155
8.73
299
457
294

6217
874
299
856
296

4827
848
29.9
3 ¡10

293



Proi€ctr BP-Husky DCU3 vent
Llrâtlonr Orègon, OH

Dz¡et 712È2412d1'l
Bælnþctlorvdums(uLl 250

Analyte H25

SampleAñabrs
Datc añd Tlrc

lnflatlon lD
SmlplelD

Dllutlon Fác{or

07,20flr 05il6 PM
fpd-gt.chr

BP-VW.G$ul8ÞTR8A
1

07r20rll 05:55P¡l
fpd-97,chr

BP-WV.CIMrSÞTRSA
1

07l20,lll 06;07 Pil
rpd€&CHR

BÈVW.ClfÍr8b.'TREA

0
0
0

0
0
0

0
0
0

Oil20l1106t3¿Pll
fpd-10t.CHR

BP-WV-CAUr8ÞH2S
5

0z20ill 06::15 PÍl
@-102.CHR

BP-WV.Clf{r8b,H23
5

07t20í1 0&39 Pil
tpd-l03.GHR

BP-YW.CIi¡r8bH2S

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

Pol-TEct Callbr,tion
Ddê and Tlme

lnþcl¡on lD
Callbrdlon Gas

07r2,gll 03:50 Pt
fDd.ll0,CHR

t9,9 ppmv H2S'COSICS2

07r24Jll 0¡tr00 PfÍ
lp¿"lll,CHR

19.9 ppmv H2SICOSTCS2

0724rll 04:09 Pir
fpú,ll?.CHR

19.9 pÞmv H2STCOS'CS2

AC
t(Ac)
ppmv

Diluted Cal. Gag CónC (ppmv)
Diluted cal. Gas l(ppmv)

Rmvery(%)

AC
tn(AC)
ppmv

Dlluted Cd Gæ eon6 (ppmv)
DiluÞd Cal Gæ ln(ppmv)

Reævery (V.)

AC
t(Ac)
ppmv

Diluted C?1. Gæ Com. (ppmy)
ollutèd c€|. Gas l(ppñv)

R@very (36)

23fi
7,76
20.8
1S.9
2.99
91.6

23v¿
7.74
20.6
19.9
2.99
91.3

1028
6.94
20.4
19.9
2.99
88.8

1015
6.92
æ.3
't9.9
2.99
e8,6

1064
6.97
20,7
'tc.9

2.æ
89.2

2@2.

7.9
20.4
19.9
2.90
91.1

2765
7.92
20.3
199
299
909

U.S. EPA luèlhod 205 Evaluallon
DatG and Tlme

lnþct¡on lD
Côllþrstign Ges

oz24l1 oí3r Pil
fpûll4.CHR

25 ppnv H2SICOSICS2

tlt21,/11 05:17 Plt
tpdr15-CHB

25 ppmv H28rCOge82



BP-Husky DGU3 Vent
Roñnqry ICR Squrce Test

GCTFID RÉults
Runs AZA3,A4

Proþct: BP-HuskY DCU3 vent
Locatlôn: Oregon, OH

D'i;èt 712ùAn2011
Bæ lnþction volum€ (uL) 250

An¡yte H2S COS CS2

266
259
325

3526 435/.
817 I38
25.2 25.'l
25't 252
32. 3 23

3107 43r',6

8.04 I 38
23.8 250
251 252
32. 3 23

3534 4517

817 8.42
25-3 255

Diræt Cal. Gas Corc (ppmv) 251 25-2
Dird cât. Gâs ln{Domv\ 32. 3.23

0il24h1 01t28Pil
hd.rl3.cHR

25 ppñY H2SrCOglCS2

0712411 05t31 Piú
hd.lt4cHR

25 ppmv H2SICOSÍCS2

07r2¡Ull 06:'10 PM

Þdrr6,cHR
25 ppmv H2STCOSICS2

DirectCal. Gss Conc. (ppmv)
DíHtCal. Gas ln(ppmv)

AC
r(Ac)
ppmv

DirectCal. Gæ Conc (ppmv)
DkectCal Gæ ln{ppmv)

AC
ln(AC)
ppmv

D¡rectcal Gas Conc (ppmv)
Dkæl Câl Gæ ln(ppmv)

AC
ln(AC)
ppmv

Recovery Study Analyæg
Date and Tlmo

lnlect¡on lD
sàmplo lD

Dllution Faclor

07120fi1 0518 PM
fPd-93.chr

BP-WV-CI-Ml 8ÞTRSA (Sp¡ko)
1

til2Ùl11 05t21 Paú

fpd-g4.chr
BP-wv-Cl-rúl 8b-TRSA (Splke)

I

07r20/ll 05:3? PM

hd-95.chr
BP-Wv-Cl-Ml SbTRSA (Sptke)

I

R€ævery Study Summary

AC 112
(AC) 4.f2
ppmv 8.10

25.1

3.22
2.29

48.3
3.88
3.30

47.7
3.86
3.27

44.9
3.81

3.18

116
4.76
8.22

124
4.æ,
8.44

't18

8.25
6.5t
11.4

2.44
21.3
70.4

AC
n(Ac)
ppmv

AC
(Ac)
ppmv

20.5
3.02
2.09

21.5
3.08
2.15



External Units Analysis date Data file
0 ppm 7120120'l'1 14:2'l fpd-79 chr
0 ppm 7120120'11 14:21 fpd-79.chr
0 ppm 712012011 14:21 fpd-79.chr
0 ppm 712012011 14:21 fpd-79.chr
0 ppm 71201201'1 14,,21 fpd-79.cft

External Units Analysis date Data file
0 ppm 712012011 14:31 fpd-8O.chr
0 ppm 712012011 14:31 fpd-8O.chr
0 ppm 712012011 14:3'1 fpd-8O.chr
0 ppm 712012011 '14:31 fpd-8O.chr
0 ppm 712012011 14:31 fpd-80.chr

External Units Analysis date Data file
0 ppm 712012011 14:4'1 fpd-81 .chr
0 ppm 712012011 '14:41 lpd-91.chr
0 ppm 712012011 14:41 fpd-81.chr
0 ppm 712012011 14:41 fpd-g1.chr
0 ppm 712012011 14:41 fpd-81 chr

Extemal Units Analysis date Data file
0 ppm 7120120'11 14:53 fpd-82.chr
0 ppm 712012011 14:53 fpd-82.chr
0 ppm 7120120'11 14:53 fpd-82.chr
0 ppm 71201201'1 14:53 fpd-82.chr
0 ppm 712012011 14:53 fpd-82.chr

External Units Analysis date Data file
0 ppm 712012011 '15:02 fpd-83.chr
0 ppm 712012011 15:02 fpd-83.chr
0 ppm 712012011 15:02 fpd-83.chr
0 ppm 712012011 15:02 fpd-83.chr
0 ppm 712012011 15:02 fpd-83.chr

External Un¡ts Analysis date Data file
0 ppm 712012011 15:14 fpd-84.chr
0 ppm 712012011 15:14 fpd-84.chr
0 ppm 712012Ù'11 15:14 fpd-84.chr
0 ppm 7120120'l'l 15:14 fpd-84.chr
0 ppm 71201201'1 15:14 fpd-84.chr

External Units Analysis date Data file
0 ppm 712012011 15:33 fpd-86.chr
0 ppm 712012011 15:33 fpd-86.chr
0 ppm 7120120'l'l 15:33 fpd-86.chr
0 ppm 712012011 15:33 fpd-86.chr
0 ppm 71201201'l 15:33 fpd-86.chr

External Units Analysis date Data fìle
0 ppm 712012011 15:43 fpd-87.chr
0 ppm 712012011 15:43 fpd-87.chr
0 ppm 712012011 15:43 fpd-87.chr
0 ppm 712012011 15:43 fPd-87.chr
0 ppm 712012011 15:43 fPd-87.chr

External Units Analysis date Data file
0 ppm 712012011 16:01 fpd-88.chr
0 ppm 71201201'1 16:01 fpd-88.chr
0 ppm 71201201'l'16:01 fpd-88.chr
0 ppm 712012011 16:01 fPd-88.chr
0 ppm 712012011 '16:01 fpd-88.chr

External Units Analysis date Data fìle Sample
0 ppm 712012011 15:24 fpd-8S.CHR '10 ppm TRS
0 ppm 712012011 15:24 fpd-8S.CHR 10 ppm TRS
0 ppm 712012011 '15:24 fpd-8S.CHR 10 ppm TRS
0 ppm 712012011 15:24 fpd-8S.CHR 10 ppm TRS
0 ppm 712012011 15:24 fpd-8S.CHR 10 ppm TRS

Sample
20 ppm TRS
20 ppm TRS
20 ppm TRS
20 ppm TRS
20 ppm TRS

Sample
20 ppm TRS
20 ppm TRS
20 ppm TRS
20 ppm TRS
20 ppm TRS

Sample
20 ppm TRS
20 ppm TRS
20 ppm TRS
20 ppm TRS
20 ppm TRS

Sample
30 ppm TRS
30 ppm TRS
30 ppm TRS
30 ppm TRS
30 ppm TRS

Sample
30 ppm TRS
30 ppm TRS
30 ppm TRS
30 ppm TRS
30 ppm TRS

Sample
30 ppm TRS
30 ppm TRS
30 ppm TRS
30 ppm TRS
30 ppm TRS

Sample
10 ppm TRS
10 ppm TRS
10 ppm TRS
10 ppm TRS
,l0 ppm TRS

Sample
10 ppm TRS
l0 ppm TRS
l0 ppm TRS
10 ppm TRS
10 ppm TRS

Sample
25 ppm TRS
25 ppm TRS
25 ppm TRS
25 ppm TRS
25 ppm TRS

Sample

712012011 14:21 1050.06
fpd-79.chr
20 ppm TRS

71201201'l 14:31 1005.163
fpd-80.chr
20 ppm TRS

712012011 14:41 1039.97
fpd-81.chr
20 ppm TRS

7 120120'l'1 14:53 2446:139
fpd-82.chr
30 ppm TRS

7 1201201 1 15:02 2550.121
fpd-83.chr
30 ppm TRS

7 l2Ol2O11 15:1 4 2415.796
fpd-84.chr
30 ppm TRS

712012011 15:24 180 91 18
fpd-85.CHR
10 ppm TRS

712012011 15:33 181.92
fpd-86.chr
10 ppm TRS

7 12012011 15:43 178.2082
fpd-87.chr
10 ppm TRS

712012011 16:01 1563.778
fpd-88.chr
25 ppm TRS

2357.18 1347.825 1137 529 2946.488

2208.53 1211.314 105s.234 2776.13

2271 544 1199.699 1006.654 2763.876

4815.406 2685.291 2183.139 6155 216

4953.834 2668.657 2129.885 6217.251

47't0.872 2580 101 2061.77 5944.006

489.2768 252.524 236.7816 599.9403

487.8608 245.2874 221.9102 574.4549

4798401 249.8147 2231862 571.5826

External Units Analysis date Data fìle

3151.7',1532.011 '1356.676 4052.416



o ppm
o ppm
o ppm
o ppm
o ppm

7 12012011 16:16 fpd-89.chr
7 12012011 I 6:1 6 fpd-89.chr
7 12012011 I 6:16 fpd-89.chr
712012011 I6:16 fpd-89.chr
7 1201201 1 I 6:16 fpd-89.chr

25 ppm TRS
25 ppm TRS
25 ppm TRS
25 ppm TRS
25 ppm TRS

Sample
25 ppm TRS
25 ppm TRS
25 ppm TRS
25 ppm TRS
25 ppm TRS

Sample
25 ppm TRS
25 ppm fRS
25 ppm TRS
25 ppm TRS
25 ppm TRS

Sample
spiked bag (C't)
spiked bag (C1)
spiked bag (C1)
spiked bag (C'1)

spiked bag (C1)

Sample
sp¡ked bag (C1)
spiked bag (C1)
spiked bag (C1)
spiked bag (C'1)

spiked bag (C1)

Sample
spiked bag (C1)
spiked bag (C1)
spiked bag (C1)
spiked bag (C1)
spiked bag (C1)

Sample
spiked bag (C1)
spiked bag (Cl)
spiked bag (Cl )
spiked bag (C1)
spiked bag (C1)

Sample
run C3
run C3
run G3
run C3
run C3

Sample
run C3
run C3
run C3
run C3
run C3

71201201'1 16:16
fpd-89.chr
25 ppm TRS

712012011 '16:30

fpd-90.chr
25 ppm TRS

712012011 17:37
fpd-95.chr
spiked bag (C'l)

7120120'11 17:46
fpd-96.chr
run C3

712012O1'1 17:55
fpd-97.chr
run C3

712012011 18:07
fpd-98.CHR
run C3

1574.517 2887.107 1565.916 1s47.894 4090.056

1554.48 2905.546 1576.418 1366.053 4096.504
Extemal Units Analysis date Data file

0 ppm 712012011 16:30 fpd-9O.chr
0 ppm 7120120'11 16:30 fpd-9O.chr
0 ppm 712012011 16:30 fpd-9O.chr
0 ppm 712012011 16:30 fpd-90.chr
0 ppm 712012011 16:30 fpd-90.chr

Extemal Units Analysis date Data file
0 ppm 712012011 16:43 fPd-91 .chr
0 ppm 712012011 16:43 fpd-91.chr
0 ppm 712012011 16:43 fPd-91.chr
0 ppm 712012011 16:43 fpd-9'l.chr
0 ppm 712012011 16:43 fPd-91.chr

External Units Analysis date Data file
0 ppm 712012011 17:06 fpd-92.chr
0 ppm 712012011 17:06 fPd-92.chr
0 ppm 712012011 17:06 fpd-92.chr
0 ppm 712012011 17:06 fpd-92.chr
0 ppm 712012011 17:06 fpd-92.chr

External Units Analys¡s date Data f¡le

0 ppm 712012011 17:'18 fpd-93.chr
0 ppm 712012011 17:18 fpd-93.chr
0 ppm 712012011 17:18 fPd-93.chr
0 ppm 712012011 17:18 fpd-93.chr
0 ppm 71201201'1 17:18 fPd-93.chr

External Units Analysis date Data fìle
0 ppm 712012011 17:27 fpd-94.chr
0 ppm 712012011 17:27 fPd-94.chr
0 ppm 712012011 17:27 fpd-94.chr
0 ppm 712012011 17:27 fPd-94.chr
0 ppm 7120120'11 17:27 fpd-94.chr

External Units Analysis date Data file
0 ppm 712012011 17:37 fPd-95.chr
0 ppm 712012011 '17:37 fpd-9S.chr
0 ppm 712012011 17:37 fpd-95.chr
0 ppm 712012011 17:37 fpd-9S.chr
0 ppm 712012011 17:37 fpd-95.chr

External Units Analysis date Data fìle
0 ppm 712012011 '17:46 fPd-96.chr
0 ppm 712012011 17:46 fpd-96.chr
0 ppm 712012011 17:46 fPd-96.chr
0 ppm 712012011 '17:46 fpd-96 chr
0 ppm 712012011 17:46 fPd-96.chr

Extemal Units Analysis date Data file
0 ppm 712012011 17:55 fpd-97.chr
0 ppm 712012011 17:55 fpd-97.chr
0 ppm 712012011 '17:55 fpd-97.chr
0 ppm 712012011 '17:55 fPd-97.chr
0 ppm 712012011 17:55 fpd-97.chr

712012011 '16:43 1580.268 2934757 1592.182 1346.882 4077.409
fpd-9l.chr
25 ppm TRS

712012011 17:06 113.1611 s5.7501 15.4924
fpd-92.chr
spiked bag (C1)

712012011 17:18
fpd-93.chr
spiked bag (C1)

712012011 17:27
fpd-94.chr
spiked bag (C1)

18.218 57.6546

112.3531 48.3152 11.807 12.3199 25.0672

116.4704 47.6734 10.8471 11.2749 20.5213

124.2429 44.9384 11.5401 10.0438 21 .8242

83.9256 1.971 0

67.6176 2.0616 0

75.885 1.4294 0
Extemal Units Analysis date Data file Sample

0 ppm 712012011 18:07 fpd-98.CHR run C3
0 ppm 712012011 18:07 fpd-98.CHR run C3
0 ppm 712012011 '18:07 fpd-98.CHR run C3
0 ppm 712012011 18:07 fpd-98.CHR run C3
0 ppm 712012011 18:07 fpd-98.CHR run C3

External Units Analysis date Data file Sample
O ppm 7t2012011 18:18 fpd-99.CHR run C3 H2S rec 1:5 7120120'11 18:18 979.0818



o ppm
o ppm
o ppm
o ppm

712012011 I 8:18 fpd-99.CHR
712012011 18:18 fpd-99.CHR
712012011 1 8:18 fpd-99.CHR
7 l21l201 1 I 8:18 fpd-99.CHR

run C3 H2S rec 1:5
run C3 H2S rec l:5
run C3 H2S rec 1:5
run C3 H2S rec 1:5

fpd-99.CHR
run C3 H2S rec l:5

712412011 14:37 523.2714 1644.402
fpd-'l04.CHR
20 ppm TRS

712412011 14:49 767.8282 2040.319
fpd-'105.CHR
20 ppm TRS

712412011 15:05 816.0592 2077j24
fpd-106.CHR
20 ppm TRS

712412011 15:14 954213 2295.587
fpd-107.CHR
20 ppm TRS

712412011 15:33 847.2251 2123.763
fpd- l08.CHR
20 ppm TRS

712412011 15:42 997.8774 2338.148
fpd-'109.CHR
20 ppm TRS

712412011 15:50 1028.402 2350.478
fpd-l 10.CHR

1061 .408 1003.227 2520.428

1084.98 997 482 2555.706

1168.988 1030.965 2721.253

't111.723 1011.60'1 2672.412

1198.327 1037.578 2783.619

Extemal Units Analysis date Data fìle Sample
0 ppm 712012011 18:32 fpd-101.CHR run C3 H2S recl:5 712012011 18:32 1035.161

0 ppm 712012011 18:32 fpd-10l.CHR run C3 H2S rec 1:5 fpd-101.CHR
0 ppm 712012011 18:32 fpd-101.CHR run C3 H2S ¡ec 1:5 run C3 H2S rec 1:5

0 ppm 712012011 18:32 fpd-1Ol.CHR run C3 H2S rec 1:5

0 ppm 712012011 18:32 fpd-'101.CHR run C3 H2S rec 1:5

Extemal Units Analysis date Data fìle Sample
0 ppm 7120120'11 18:35 fpd-1O2.CHR run C3 H2S rec'l:5 712012011 '18:35 1179.575
0 ppm 712012011 18:35 fpd-lO2.CHR run C3 H2S rec 1:5 fpd-1O2.GHR

0 ppm 712012011 18:35 fpd-1O2.CHR run C3 H2S rec 1:5 run C3 H2S rec 1:5

0 ppm 712012011 '18:35 fpd-1O2.CHR run C3 H2S rec 1:5

0 ppm 712012011 18:35 fpd-102.CHR run C3 H2S rec 1:5

External Units Analysis date Data file Sample
0 ppm 712012011 18:39 fpd-1O3.CHR run C3 H2S recl:5 712012011 '18:39 1173.302

O ppm 712012011 18:39 fpd-1O3.CHR run C3 H2S rec I :5 fpd-1O3.CHR
0 ppm 712012011 18:39 fpd-1O3.CHR run C3 H2S rec 1:5 run C3 H2S rec l:5
0 ppm 712012011 18:39 fpd-1O3.CHR run C3 H2S rec I :5
0 ppm 712012011 18:39 fpd-1O3.CHR run C3 H2S rec 1 :5

External Units Analysis date Data file Sample
0 ppm 712412011 14:37 fpd-1O4.CHR 20 ppm TRS
0 ppm 712412011 14:37 fpd-1O4.CHR 20 ppm TRS
0 ppm 712412011 14:37 fpd-1O4.CHR 20 ppm TRS
0 ppm 712412011 '14:37 fpd-1O4.CHR 20 ppm TRS
0 ppm 712412011 14:37 fpd-1O4.CHR 20 ppm TRS

External Units Analysis date Data file Sample
0 ppm 712412011 14:49 fpd-1OS.CHR 20 ppm TRS
0 ppm 712412011 '14:49 fpd-lO5.CHR 20 ppm TRS
0 ppm 7124120'l'l 14:49 fpd-1OS.CHR 20 ppm TRS
0 ppm 712412011 14:49 fpd-'lO5.CHR 20 ppm TRS
0 ppm 712412011 14:49 fpd-1OS.CHR 20 ppm TRS

External Units Analysis date Data file Sample
0 ppm 712412011 '15:05 fpd-106.CHR 20 ppm TRS
0 ppm 712412011 15:05 fpd-106.CHR 20 ppm TRS
0 ppm 712412011 15:05 fpd-106.CHR 20 ppm TRS
0 ppm 712412011 15:05 fpd-106.CHR 20 ppm TRS
0 ppm 712412011 15:05 fpd-106.CHR 20 ppm TRS

External Units Analysis date Data fìle Sample
0 ppm 712412011 15:14 fpd-'îO7.CHR 20 ppm TRS
0 ppm 712412011 15:14 fpd-1o7.CHR 20 ppm TRS
0 ppm 712412011 15:14 fpd-l07.CHR 20 ppm TRS
0 ppm 712412011 15:14 fpd-107.CHR 20 ppm TRS
0 ppm 712412011 15:'t4 fpd-1O7.CHR 20 ppm TRS

External Units Analysis date Data file Sample
0 ppm 712412011 15:33 fpd-1O8.CHR 20 ppm TRS
0 ppm 712412011 15:33 fpd-108.CHR 20 ppm TRS
0 ppm 71241201'1 15:33 fpd-1O8.CHR 20 ppm TRS
0 ppm 712412011 15:33 fpd-1O8.CHR 20 ppm TRS
0 ppm 712412011 '15:33 fpd-108.CHR 20 ppm TRS

External Units Analysis date Data fìle Sample
0 ppm 712412011 15:42 fpd-109.CHR 20 ppm TRS
0 ppm 712412011 15:42 fpd-1O9.CHR 20 ppm TRS
0 ppm 712412011 15:42 fpd-109.CHR 20 ppm TRS
0 ppm 712412011 15:42 fpd-1O9.CHR 20 ppm TRS
0 ppm 7124120'11 15:42 fpd-109.CHR 20 ppm TRS

Extemal Units Analysis date Data file Sample
0 ppm 7124120'11 15:50 fpd-11O.CHR 20 ppm TRS
0 ppm 712412011 '15:50 fpd-110.CHR 20 ppm TRS

1218.497'1031.493 2802.257



o ppm
o ppm
o ppm

712412011 15:50 fpdJ 1O.CHR
7 1241201 1 1 5:50 fpd-l 1 O.CHR
7 124120'1 1'1 5:50 fpdl 1O.CHR

20 ppm TRS
20 ppm TRS
20 ppm TRS

20 ppm TRS

712412011'16:00 1015.443 2302.107 1198.501 1013.'122 2765.435
fpd-lll.CHR
20 ppm TRS

712412011 16:09 1063.81 2377.838 1238.847 1032.778 2812.567
fpd-1 12.CHR
20 ppm TRS

71241201116:28 1760.68 3525.526 1720.02 1532.55 4354331

fpd-'l 'l3.CHR

25 ppm TRS

External Units Analysis date Data file Sample
0 ppm 71241201'1 16:00 fpd-11'l.CHR 20 ppm TRS
O ppm 712412011 16:00 fpd-1 I 1 .CHR 20 ppm TRS
0 ppm 712412011 16:00 fpd-1 I1.CHR 20 ppm TRS
0 ppm 712412011 16:00 fpd-111.CHR 20 ppm TRS
0 ppm 712412011 16:00 fpd-1'l 1.CHR 20 ppm TRS

External Units Analysis date Data f¡le Sample
0 ppm 712412011 16:09 fpd-112.CHR 20 ppm TRS

0 ppm 712412011 16:09 fpd-l12.CHR 20 ppm TRS
0 ppm 712412011 16:09 fpd-l12.CHR 20 ppm TRS
0 ppm 71241201'l 16:09 fpd-1 12.CHR 20 ppm TRS
0 ppm 712412011 16:09 fpd-'l 12.CHR 20 ppm TRS

External Units Analysis date Data fìle Sample
0 ppm 712412011 16:28 fpd-113.CHR 25 ppm TRS
0 ppm 712412011 16:28 fpdl I3.CHR 25 ppm TRS

0 ppm 712412011 16:28 fpd-113.CHR 25 ppm TRS
0 ppm 7124120'11 16:28 fpd-113 CHR 25 ppm TRS
0 ppm 7124120'11 16:28 fpd-'l 13.CHR 25 ppm TRS

External Units Analysis date Data fìle Sample
0 ppm 712412011 17:31 fpd-1 14.CHR 25 ppm TRS
0 ppm 712412011 17:31 fpd-'l14.CHR 25 ppm TRS
0 ppm 712412011 17:31 fpd-'t14.CHR 25 ppm TRS
0 ppm 712412011 17:31 fpd-1'l4.CHR 25 ppm TRS
0 ppm 712412011 17:31 fpdJl4.CHR 25 ppm TRS

External Units Analysis date Data file Sample
0 ppm 712412011 17:47 fpdl 15.CHR 25 ppm TRS
0 ppm 712412011 17:47 fpd-1 15.CHR 25 ppm TRS

0 ppm 712412011 17:47 fpd-'l I5.CHR 25 ppm TRS
0 ppm 712412011 17:47 fpd-1 15.CHR 25 ppm TRS

0 ppm 712412011 17:47 fpd-11S.CHR 25 ppm TRS

External Units Analysis date Data file Sample
0 ppm 712412011 18:10 fpd-1'f 6.CHR 25 ppm TRS

0 ppm 712412011 '18:10 fpdlI6.CHR 25 ppm TRS
0 ppm 71241201'1 18:10 fpd-116.CHR 25 ppm TRS

0 ppm 712412011 18:10 fpd-1 16.CHR 25 ppm TRS
0 ppm 712412011 18:10 fpd-116.CHR 25 ppm TRS

712412011 17:31 1701.392 3107.397
fpd-1 14.CHR
25 ppm TRS

1703.932 151 1.846 4345.537

7124120'11 17:47 1667.394 3068.01 1508.241 1309.957 3809.29
fpd-'l 15.CHR
25 ppm TRS

712412011 18:10 1947.147 3534.195 1771.267 1547.084 4516.685
fpd-1 16 CHR
25 ppm TRS



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Section J 
Method 18 � Methane and Ethane 

 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Calibration Data 
 
 
 



A2 A3 A4 C1 C2 C3 D2 D4 D5

Selected DR 21.29 21.32 16.83 18.68 17.27 18.32 106.37 105.82 107.86
Average Pre‐test DR 20.13 21.32 13.35 18.14 17.27 17.90 106.37 105.82 107.86

Post‐test DR 21.29 13.94 16.83 18.68 15.79 18.32 105.34 95.38
THC1 Pre‐test DR 20.59 21.12 13.53

Post‐test DR 21.84 13.68 16.98
THC2 Pre‐test DR 19.68 21.52 13.18

Post‐test DR 20.74 14.21 16.69
M18 Pre‐test DR 15.58 14.22 16.32

Post‐test DR 15.15 14.46 16.11
O2 Pre‐test DR 23.46 22.43 14.27 17.65 17.49 17.86

Post‐test DR 24.27 15.43 18.57 18.55 16.08 18.53
CO2 Pre‐test DR 24.48 23.88 14.30 18.62 17.05 17.94 109.41 108.44 107.86

Post‐test DR 24.59 14.83 18.63 18.82 15.50 18.11 108.58 94.61
NOx Pre‐test DR 109.77 106.79 106.31

Post‐test DR 107.40 95.80
SO2 Pre‐test DR 99.93 102.23 109.40

Post‐test DR 100.03 95.72

M308 THC1 Post Test 15.58 14.22 16.32
THC2 Post Test 15.15 14.46 16.11

Average Post Test 15.37 14.34 16.22

Notes: THC dilution ratio is better than any other.  The diluted THC response is higher and more in the calibration range of the instrument

So:  For Runs A2, A3, A4, THC only used for developing average Pre, and post‐test DR

For runs C1, C2, C3, D2, d4, and D5, the other analytes are used to develop DR.

Once the average DR is developed, the larger of pre‐ or post‐test DR is used for the run.  This is conservative.  

Since DR is not separable from analyzer drift, and this drift is addressed by use of the larger value, values are not corrected for drift, according to the methods.  

DILUTION RATIO SUMMARY



Run Nos. D¡te

Methane C¡librat¡on Iniections (1.000 ppmv) Eth¡ne Calibr¡tion Iniections ll.0l0 opmv)

Injection
Volume

(uL)

I ) 3 Averase

Injection
Volume (uL

I a 3 Average

Area
Counts

RPD
(%)

Area
Counts

RPD
(%)

Are¡
Counts

RPI)
(%')

Area
Counts

Area
Counts

RPD
(%)

Area
Counts

RPD
(%)

Area
Counts

RPD
(%')

Area
Counts

^2tA3tA4

7/24D0tl
21:.23-22:19

550 535

941
1.870

Ll
05
0

544

945
t.872

U) )4) ut) 541 550 988 l.l
1,050 1,'138 -õ;2,050 3,454 0.1

l,004
r,746
3,456

05
01
0.1

1,006

1,759
3.466

07
06
o2

r.000
t.050 0l 952 06 946 1.748
2.0s0 00 1-875 0t ,|

R'.77 3.459

azlA3lA4,
Recovery

Studv

7/25/20 11

l6:41-17:41

550 503 02 500 0.5 504 03 502 550 944 00 941 0.4 947 04 944
I,050 906 03 908 00 910 02 908 t.050 1.702 03 1,707 00 t.7 t2 03 1.707

2.050 1.824 o2 I.833 03 1.825 0t 1 R27 2.0s0 3.440 i4 3.459 0.2 3,462 02 3.454



Ru Nos, Dste & Time
lnjetior
Volme

(uL)
Sequence

Crlihrlt¡on InlRdoß ll-010 DDmvì

I
Avùsg€

(r-3)
Arc¿

CoEts

Aver¡gê
(Prer'Post)

Are¡
Couts

R"PD

(%)

AYer¡ge
(r-3)
Are

Couts

Aver¡ge
(Pre/Post)

Are¿

CoMt$

RPI)
(%)Arê¡

Coúts
R"PD

(Y.l
Ar{

Couts
RID
(%)

Æ6
Comts

RPD
(%t

Ar€
Comts

R.PD

(%)
Arm

Coúts
RPD
(%)

Aro
Couts

R}D
(%)

a2ta3t^4 1125 l:33 t050
94t 0 501 945 0 1004 952 0 604 946

922 s24
7JE 0 567

L 714 390
Post-T6t Cal r 6R' o0R r 6?R o tì? 63t o 051 61

A2l^31^4 1125 19:36 r050
PreTst Cal 906 0.266 908 002t4 9tu u ¿44 9UE

898 226 t.688 2t9
lSO o2Ã9 RS1 RRl | 6s¡ î2 I 612

1/26 l5tl9 1050
P¡êI6t U¡

896 ¿63
| 'to2 0 269 | 10'l 0 0226 0 291 o7

l,ó90 205
1R 0 1R9 Rll 0l 889 0 504 884



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Spreadsheet Calculations 
 
 
 



Run
No.

D¡te
Injection Tim,

(hh:mm)
Injection I.D.

Methane Samole Iniections Ethane Samole Iniections

lnjection
Volume

(uL)

Conc.
(ppmvw)

Average
Conc.

(ppmvw)

RPD
(%)

Standard
Deviation

RSI)
(%)

Injection
Volume

(uL)

Conc.
(ppmvw)

Average
Conc.

(ppmvw)

RPD
(%)

Standard
Deviation

RSD (%)

A2 'Ì/24/tt
fid-47.CHR 2050 t8t

169

670
9_84 581

2050 90
185

¿.1

0.484 262fid-48.ch¡ 2050 t64 310 2050 84 0.345

fid-49.chr 2050 163 3s9 2050 80 2.43

A3 7/24/tl
fid-5t cHR 1050 ,186

1,187

0.0785
2.02 0.170

1050 34

t34
0.0335

0.281 0.209fid-52.chr 1050 I-189 0.19s 1050 35 0.190

fid-s3 cHR 1050 1.185 0.1l7 1050 34 0224

^4
7/25/tt

fid-77 CHR 2050 æ
l6r

2.tJz

348 217
2050 ¿t

268
I öl

0.506 189fid-78.CHR 2050 6l 0.266 2050 26.8 0.1 52

fid-79.CHR 2050 57 2.29 2050 263 196



Ru No. Dat€
Ssmpllng lnaery¡

(h:mm)

S¡mole l

Avenge
Cons

þpmYw)

Average
Dilut¡on

R¡t¡o
(DR)

AveEge
Conc
XDR

(ppmvw)

AveÉge
Recov€ry

Study
(%t

Corecaed
Avemge

Cotrc.
(ppmvw)

Eth¡ft/
Propue

Equlvdenl
Co¡c.

(ppmvw)

A2 7/2t/ I I ztJ'.58-22i41) E5 !93 tu2 JE/ 15ð

A3 7/24nt l9:55-21:25 t34 I 2 8ó5 l0z
Ll 7D\/11 t¿ ¿n-l s ¿ô )ÁR l6 R ¿51 tn, 4Lá ?qÁ

Ru No Drte
Sampling
Inter¡l
(h:mm)

Melhcne

Avenge
Conc.

(ppmw)

Aver¡ge
Dilutior

Rrtlo
(DR)

Avenge
Conq
XDR

þpmvw)

Recovery
¡tudy (%

Corected
Avenge

Conc.

XDR
(ppmw)

Meth¿ne/
Prop¡nc

EqulY¡letrt
Conc.

(ppmvw)

^2
7/2t / | 20 5a-22 4Í' 169 2t3 3 6U9 79 a I 4.52t l-50?

A3 7t24/u 19:55-21:25 I 187 2t3 25.304 798 3 700 r0,567

A4 ) 1ia ?qR 1 ?1? ìro



Method Detection Limit

fìd-7l.cHR
fÌd-72.cHR

St. Dev. X 3.143

Method Detection Limit

St. Dev. X 3.143



BP-Husky DCU3 Vent
Refinery IGR

GC/FID
Sample Analysis Times

Run No. Sample LD.
Sampling Ànaylsis

Holding
Time

(hh:mm)
Date Time lhh:mm) Date Time lhh:mm)

^2
BP-WV-A2-M18b-BaeB 7/24/ 20:58-22:40 7t24/ 23:,45 l:05

A3 BP-WV-43-M18b-BasB 7t24t 19:55-21:25 7/2s/ 0l:05 3:40

^4
BP-WV-A4-M18b-BasB 71251 1.4:40-15:40 71251 t 8:39 2:59

^4
BP-WV-A4-M I 8b-BasB lSoikel 71251 20:30 71261 l4:31 l8:01



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

URS Data Printouts 
 
 
 



ñdtdiù. rsth¡m
ItûE 10lo



BP-Husky DCU3 vent
R€Rnery ICR Source Test

GCIFID Results
Rqns AZA3rA4

Proþct: BP-HuskY DCLJ3 Vent
Læation: Oregon, OH

Drtet 712+26111

Bæ lnþcllon Volume (uL) 201¡
Analyte

lniectlon Volumo (uL)
D¡lut¡on Factor

7124./2011 22:At32Pll
fid-¡l7.CHR

SP-WV-A2-M18ÞÊagB
2050

I

712112011 23i18i11 Pli
fid48.chr

BP-WV-42-Ml8ÞBagB
2050

1

712412011 23i45107 PM

f¡d-¡l9.ch¡
BP-WV-A2-tllSbBagB

2050
1

7 125t2O11'00126:39 Alt
fid-5t.cHR

BP-UIV-AlM'l8b-BagB
1050

1

712512011'00146t23 Alú
fid-52.chr

BP-WV-AlMl8ÞBagB
105l¡

I

0z25rll 0l:05 AM
frd-53.cHR

BP.WV-AlMl8ÞBagB
1050

I

7125i2011 17i46tÛ5Plû
fid-7l.cHR

BP-WV-A+UlSFBagB
2050

I

712512011 1ât11t04PÂ
fid-78.CHR

BP.WV-44-Ml8ÞBagB
20s0

1

il25/2011 18t39t25P$
fid-79.CHR

BP-WV.A+M18ÞBagB
2050

AC
ppmv

AC
ppmv

AC
ppmv

AC
ppmv

AC
ppmv

AC
ppmv

ppmv

AC
ppmv

AC
ppmv

1'108
'1189

329
181

299
164

297
163

612
180

2v
'tu

1105
1 186

928
273

91 3
268

893
263

298
1U

293
161

285
157

û15
190

625
184

2U
135

233
1U

1104
f 185

Post-Test Cal¡brat¡on
Date and T¡me

lnjeclion lD
Cal¡brat¡on Gæ

ln¡ectlon volume (uL)
Dilutlon Faqtol

Z2l20l1 19:19:36 PM

ffd-80.cHR
1,000 ppm methanerl,0l0 ppm ethane

l0tl
1

712312011 19131111 Pil
tid-81.cHR

1,000 ppm methanell,0l0 ppm ethane
't 050

1

7'2512011 19t35t43Plt
ffd-82.CHR

1,000 ppm msthanerl,0l0 ppm êthano
l05lì

AC
ppmv

R@very (oÁ)

Cal Gæ Conc (ppmv)

AC
ppmv

Re@very (%)
Cal GasConc (ppmv)

ppmv
RÐvery (%)

Cal Gas Conc (ppmv)

'1653

486
96.8
517

1672
492
98.0
517

168r'.

496
98.7
517

879
483
96.9
512

890
489
98.0
512

893
49'l
98.4
512



Pro¡ect: BP-Husky OCU3 vent
Locatlon: Oregon, OH

Orlê:71 26111

BaslnþEtton Volure (uL) 21150

AnrMe

379
111

æ7
114

lnicc-tlon Volumc (uL)
D¡lutlùn Faclt

712612011 13'32t11Pll
f,d.8g.cHR

BP-WY-A+Ml 0bBagB (Splke)
2050

1

712612011 11t02t32Plt
ffd-89.CHR

BP-WV.A4.Ml SbBrgB (Spllr€)
2050

1

712d.2011 11t$t17 PM

fld.g0.cHR
BP-U|V.A+¡r18ÞBags tsþrkol

2o5ft
1

Ræovsry Study Summary

AC
ppmv

AC
ppmv

Averagê AC
Average ppm (post-spike)
AwEge ppmy (prÈspike)

Avtrage ppmv (âll Bãmplff )
Thærci¡æl spikè ppmv
SplkelAllSmpl6 (96)

Recovery (%)

375
112

41'l
226

Pol-T€st Callbrát¡on
Date and Tlm€

lnþct¡on lD
Callbrdlon Gæ

lnjett¡on volums (uL)
Oilut¡on Factor

Z26121111 15:09:08 PU
ltd-9l.cHR

1,000 ppm methànerl,0l0 ppm elhano
1050

I

7n612o11 15t13113PU
f,d-92.CHR

1,000 ppm methanell,0l0 ppm etñaæ
1050

1

il2612011 15t19t32P4
ñd-93CHR

l,(l00ppm nethan€rl,0l0 ppm ethare
l05l!

1

AC
ppmv

Rmvery (%)
Cal. Gas Conc (ppmv)

AC
ppmv

RÐr/ery (%)
Càl GæCorc. (ppmv)

AC
pÞmv

Reævery (%)
Cal. Gæ Conc- (ppmv)

88'l
4U
97.0

083
486
97.3
512

889
489
97.9
512

1680
4g
98.4
5'17

Dato and



Comp( Retent Area Exlernal Units
C1 0.681 388.8628 0 00 ppm

C2 1.068 7009294 0 00 ppm

C3 2305 108/..9724 0 00 ppm

C4 4.588 1465.44'17 0.00 ppm

C5 6.988 1948.2123 0.00 ppm

C6 9.45 2956.2828 0.00 ppm

ComF RetentArea External Ljn¡ts

C1 0 681 385.5910 0 ppm
C2 1.o7 6954339 0 ppm

C3 2 305 1079 1805 0 ppm

C4 4586 1454.9037 0 ppm
C5 6.985 1923.9256 0 ppm
C6 9.443 2898.4'136 0 ppm

Comp(RetentArsa External Un¡ts

C1 0.678 385 3416 0 ppm

C2 1 065 693.1550 0 ppm

C3 2 296 1073.9016 0 ppm

C4 4576 14483380 0 ppm

C5 6975 19'137079 0 ppm

C6 9.43 2880.8226 0 ppm

Comp(Ret€ntArea External Units
C'l 0.648 211.1366 0.00 ppm

C2 1.035 379.0268 0.00 ppm

C3 228 589 2969 0 00 ppm

C4 4576 7997612 0 00 ppm
C5 6.98 1088.2546 0 00 ppm
C6 9.435 1838.4828 0 00 ppm

Compr Retent Area External Units
C1 0 646 210 0458 0 00 ppm

C2 1 033 3768724 0.00 ppm

C3 2276 585 2643 0.00 ppm

C4 4 57't 793.947 0 00 ppm

C5 6 975 10ô7.8346 0.00 ppm

C6 9.428 1771.5814 0 00 ppm

ComprRetentArea External Units
C1 0.646 210.04s9 0.00 ppm

C2 1.033 376.8724 0.00 ppm

C3 2276 585 2643 0 00 ppm

C4 4.571 793.5447 0 00 ppm

C5 6.97s 1067.834ô 0 00 ppm

C6 9.428 '1771.æ'14 0.00 ppm

Comp(RetentArea Extemal Un¡ts

C1 0.746 743.9638 0.00 ppm

C2 1.128 1344.9808 0.00 ppm

C3 2.341 2087 7494 0 00 ppm

C4 4.596 2801.5273 0 00 ppm

C5 ô 983 3591.6164 0.00 ppm

C6 9435 4827.4007 000 ppm

Analys¡s date
712512011 14:09:15PM
712512011 14:O9:'l5PM
712512011 14i09:'l5PM
7l25l2o'11 14:09:15PM
7 I 251 201 1'l 4:091'1 5 PM
712512011 14:O9:'l5PM

Analysis dâtê
71251201'1 14i23i23PM
712512011 14123i23PM
712512011 14i23i23PM
712512011 'l4i23i23PM
712512011 14i23t23PM
712512011 14:23:23PM

Analys¡s dâte Data file Sample
07125111 12.30 PM f¡d-57CHR 1.05ml 50ppmC1-C6
07125111 12,30 PM fid-57 CHR 1.05 ml 50 ppm C1-Cô
07125h'l 12:30PM t¡d-57.CHR 1 05 ml 50 ppm C'l-C6
07125111 12i30 PM f¡d-s7.CHR 1 05 ml 50 ppm C1-C6
07125111 12:30 PM fid-57 CHR 1.05 ml 50 ppm C146
07125h1 12i30 PM fìd-57 CHR 1.05 ml 50 ppm C1-C6

Data file Sample
f¡d-sô CHR 1 05 ml 50 ppm C1-C6
fid-58 CHR 1 05 ml 50 ppm C1-C6
fid-58 CHR 1.05 ml 50 ppm C1-C6
fìd-58.CHR 1 05 ml 50 ppm C'l-C6
fìd-s8.CHR 1.05 ml 50 ppm C1-C6
f¡d-s8.CHR 1.05 ml 50 ppm C1-C6

Data file Sample
fid-sg.CHR 1.05 ml 50 ppm C'l-C6
f¡d-59 CHR 1.05 ml 50 ppm C1-Cô
fid-59 CHR 1.05 ml 50 ppm C1-C6
Rd-59.CHR 1.05 ml 50 ppm C'l-C6
f¡d-59 CHR 1.05 ml 50 ppm C1-C6
fid-59 CHR 1.05 ml 50 ppm C1-C6

07125h'l 12:30 PM
fìd-57 cHR
1.05 ml 50 ppm C1-Cô

712512011 14i09:15F
fid-58 cHR
1 05 ml 50 ppm C1-C6

7125120'11 14:23:23F
f¡d-59.cHR
1.05 ml 50 ppm C1-C6

7125120'11 '14:40:50Í
fid-60 cHR
0.55 ml 50 ppm C146

7125121'11 '14:55:56F
fidsl.cHR
0.55 ml 50 ppm C1-C6

7125121'l'1 14155156Í
fìds1.cHR
0.55 ml 50 ppm C1-C6

712512011 '15129i42t
f¡d62.cHR
2.05 ml 50 ppm C1-C6

712512011 15i45:27 F

f¡d63 cHR
2.05 ml 50 ppm C1-C6

388.8628 700.9294 10449724 1465 M17 1948.2123 2956.2828

385 5910 69s.4339 1079 1805 1454.9037 1923.9256 2898 4136

385 3416 693.1550 1073 9016 1448.3380 1913 7079 28808226

211 13ô6 379 0268 589.2969 799.7612 1088.2il6 1838 4828

2'10 04s8 376 8724 585 2643 793.5447 1067 8346 1771 æ14

210 0458 376.8724 585 2643 793.5447 '1067 834ô 1771 5814

743 9638 1344 9808 2087 7494 2801.5273 3591 6164 4827 4007

745 5210 1347.2432 2087.9338 2805.3552 3592 8434 4684 7365
Comp( Retent Area External
c1 0.748 745.5210 0.00
c2 1.'t28 '1347.2832 0 00
c3 234 20E7.9338 0.00
c4 4.s93 2805.3552 0.00
c5 6.981 3592.8434 0.00
c6 9.431 4684 7365 0.00

Un¡ts
ppm
ppm
ppm
ppm
ppm
ppm

Analys¡s date Data f¡le Sample
712512011 14i4Oi5O PM fid-60 CHR 0.55 ml 50 ppm C1{6
71251201'l 14i4O:5O PM fìd-60 CHR 0.55 ml 50 ppm C'l-C6
712512011 14i4Oi5O PM f¡d-60.CHR 0.55 ml 50 ppm C1-C6
712512011 '14:40:50 PM f¡d-60 CHR 0.55 ml 50 ppm C'l-C6
712512011 14.4O.5O PM f¡d-60.CHR 0 55 ml 50 ppm Cl-C6
712512011 't4140j50 PM f¡d60.CHR 0.55 ml 50 ppm C1-Co

Analys¡s date Data file Sample
712512011 14i55t56 PM fìd6'l.CHR 0.55 ml 50 ppm C146
71251201'l '14t55i56 PM fid61.CHR 0.55 ml 50 ppm C1-C6
712512011 14:55:56 PM fìd61 CHR 0.55 ml 50 ppm C1-C6
712512011 '14:55i56 PM fid-61 CHR 0.55 ml 50 ppm Cl-C6
712512011 14:55:56 PM fìd-61 CHR 0 55 ml 50 ppm C1-C6
712512011 14.55:56 PM fid$l.CHR 0.55 ml 50 ppm C1-C6

Analys¡s date Data fìle Sample
71251201'l 14:55i56 PM fid-61 CHR 0.55 ml 50 ppm G146
71251201'1 14i55i56 PM fid-6'l CHR 0.55 ml 50 ppm C'l-C6
712512011 14:55i56 PM f¡d-61 CHR 0.55 ml 50 ppm C1-C6
712512011 '14:55:56 PM fid-61.CHR 0 55 ml 50 ppm C1-C6
712512011 14:55:56 PM fìd6l.CHR 0 55 ml 50 ppm C1-C6
7l25l2j'11 '14:55:56 PM f¡dS1.CHR 0.55 ml æ ppm C1-C6

Analys¡s dat€ Datâ f¡le Sample
7l25l2Ù'11 15i29i42 PM fìd-62.CHR 2.05 ml 50 ppm C1€6
712512011 15:29:42 PM fid62 CHR 2.05 ml 50 ppm C1-C6
7l25l2ï'l'l 15:29:42 PM fid-62 CHR 2.05 ml50 ppm C1-C6
7l25l2j'11 '15129t42 PM f¡d-62.CHR 2.05 ml 50 ppm C1-C6
7125120'11 15:29:42 PM fid-62 CHR 2 05 ml 50 ppm C'l-C6
712512011 15:29:42 PM fìd-62 CHR 2.05 ml 50 ppm C1-C6

Analysis dâte Data file Sample
7l25l2j'11 15i45127 PM f¡d-63.CHR 2 05 m¡ 50 ppm C1-C6
7125120'11 15i45:27 PM fidS3.CHR 2.05 ml 50 ppm C 1-C6

7l25l2o'11 15i45127 PM fìd-63.CHR 2.05 ml 50 ppm C1-C6
71251201'1 15:45:27 PM fid-63.CHR 2.05 ml50 ppm C1€6
712512011 15145t27 PM fid-63 CHR 2.05 ml 50 ppm C146
71251201'1 15i45i27 PM fid63 cHR 2 05 ml 50 ppm C146



Comp( RetentArea Extemal
c1 0 755 741.6040 0.00
c2 1.133 1338.4158 0.00
c3 2.343 2076 3633 0 00
c4 4.595 2787 0178 0.00
c5 6.981 3573.7903 0.00
c6 9 433 4679 5320 0.00

Comp( RetentArea Extemal
c1 0.753 73s 4670 0 00
c2 1133 't327.72't2 0 00
c3 2.345 2058.9389 0 00
c4 4.598 2766.8970 0.00
c5 6.986 3550.6389 0.00
cô 9.436 4702.9't78 0.00

Comp( RetentArea Extemal
c1 0.65 503.0396 0.00
c2 I 035 944 0880 0.00
c3 0 0.0000 0.00
c4 0 0.0000 000
c5 0 0.0000 0.00
c6 0 0.0000 000

Comp( RetentArea Extemal
c1 0 65 499.8652 0 00
c2 1 036 940.7880 0 00
c3 0 0.0000 000
c4 0 0.0000 0.00
c5 0 00000 0.00
c6 0 00000 0.00

Comp( R€tentArea Extemal
c1 0.648 503.9163 0.00
c2 1 035 947.42æ 0 00
c3 0 0.0000 000
c4 0 0.0000 000
c5 0 0.0000 0.00
c6 0 0.0000 0.00

Comp¡ Retent Area External
c1 0 678 905 5332 0.00
c2 'r 065 1702 3096 0.00
c3 0 00000 0.00
c4 0 00000 000
c5 0 00000 0.00
c6 0 00000 000

Comp(RetentArea Extemal
c't 0.661 908.'t4't0 0.00
c2 1.0ô6 1706.5096 0 00
c3 0 0.0000 0.00
c4 0 0.0000 0.00
c5 0 00000 0.00
c6 0 00000 0.00

Compr RetentArea Extemal
c1 0.68 910 1656 0 00
c2 I 065 1711.8646 0 00
c3 0 00000 000
c4 0 0.0000 000
cs 0 00000 000

Un¡ts
ppm
ppm
ppm
ppm
ppm
ppm

Analys¡s date Data fìle Sample
7125120'11 '16:02i26 PM fìd64.CHR 2.05 ml 50 ppm C1-C6
7125120'11 16io2:26 PM fid$4.CHR 2.05 ml 50 ppm C146
712512011 16i02:26 PM fid-64.CHR 2.05 ml 50 ppm C146
71251201'1 16:02:26 PM f¡d-64 CHR 2.05 ml 50 ppm C'146
712512011 16i02i26 PM f¡d-64.CHR 2 05 ml 50 ppm C1-C6
712512011 16:02126 PM f¡d-64 CHR 2 05 ml 50 ppm C1-C6

Analys¡s date Data file Sâmplê
7125121'11 16:23:25 PM f¡d-65 CHR 2.05 ml 50 ppm C1-C6
71251201'1 16:23i25 PM f¡d45 CHR 2 05 ml 50 ppm C1-C6
712512011 16:23i25 PM fìd-65.CHR 2 05 ml 50 ppm C146
7125120'l'1 16i23:25 PM fìd65.CHR 2.05 ml 50 ppm C'l-C6
71251201'l 16i23i25 PM f¡d-65.CHR 2.05 ml 50 ppm C1€6
712512011 16i23i25 PM fid-6sCHR 2.05 ml 50 ppm C1€6

Analysis datê Data file Sample
712512011 '16:41:31 PM f¡d67.CHR 0.55 ml 1000 ppm ME
712512011 16141i31 PM f¡d-67 CHR 0.55 ml 1000 ppm ME
71251201'1 16t4'1i31 PM f¡d-67.CHR 0.55 ml 1000 ppm ME
712512011 16:41t31 PM f¡d-67.CHR 0.55ml 1000 ppm ME
712512011'16:41:31 PM fìd-67.CHR 0.55 ml 1000 ppm ME
7125121'11 '16141:31PM fid67.CHR 0 55 ml 1000 ppm ME

Analys¡s date Data file Sample
712512011 16:49:'13 PM fìd68 CHR 0 55 ml 1000 ppm ME
712512011 16i49:13 PM fidSS.CHR 0.55 ml 1000 ppm ME
712512011 16'.49:13 PM f¡dS8.CHR 0 55 ml '1000 ppm ME
71251201'1 16:49:13 PM fìd-68.CHR 0 55 ml 1000 ppm ME
7125/2011 16i49i'13 PM fid-68 CHR 0.55 ml 1000 ppm ME
71251201'l 16:49i13 PM fìd-68 CHR 0.55 ml 1000 ppm ME

Analysis date Data fìle Sample
7125120'11 16:53:36 PM fid-69.CHR 0 55 ml 1000 ppm ME
712512011 16'.53:36 PM f¡d-69.CHR 0.55 ml 1000 ppm ME
712512011 16153:36 PM f¡d69 CHR 0.55 ml 1000 ppm ME
712512011 16153:36 PM fidSg.CHR 0 55 ml 1000 ppm ME
712512011 '16:53136 PM f¡d6g.CHR 0 55 ml 1000 ppm ME
7125120't1 16i53136 PM f¡d$g.CHR 0 55 ml 1000 ppm ME

Analys¡s date Data f¡le Sample
71251201'1 17i01:40 PM fid-7o.CHR '1.05 ml 1000 ppm ME
71251201't 17:01t4O PM fid-7o.CHR 1.05 ml 1000 ppm ME
712512011 '17t0't:40 PM fid-7o.CHR 1.05 ml 1000 ppm ME
712512011 17:01i40 PM f¡d-70 CHR 1 05 ml 1000 ppm ME
7125120'11 'l7to1:4o PM fid-7o.CHR 1.05 ml 1000 ppm ME
712512011 17:01:40 PM f¡d-7o.CHR 'l 05 ml 1000 ppm ME

Analys¡s date Data fìle Semple
7125/201'1 17io5:32 PM fid-71.CHR 1.05 ml '1000 ppm ME
712512011 17to5i32 PM fìd-71.CHR 1.05 ml 1000 ppm ME
7125/20í1 17105i32 PM f¡d-71.CHR 1.05 ml '1000 ppm ME
712512011 '17t05i32 PM fìd-71 CHR '1.05 ml 1000 ppm ME
712512011 17:05:32PM fid-71 CHR 1.05 ml 1000 ppm ME
712512011 'l7iÙ5t32 PM fid-71 CHR 1.05 ml 1000 ppm ME

Analysis date Data fìle Sample
7125120'11 17:'11i25 PM f¡d-72 CHR 1.05 ml 1000 ppm ME
712512011 17:11t25PM fìd-72CHR 1 05ml 1000 ppm ME
71251201'l '17:'11i25 PM fìd-72 CHR 'l 05 ml '1000 ppm ME
712512011 '17:'11:25 PM fid-72.CHR 1 05 ml 1000 ppm ME
712512011 17:1'l:25 PM fid-72 CHR 1 05 ml 1000 ppm ME

712512011 16t02t26!
f¡d-64 cHR
2 05 ml 50 ppm C146

712512011 16i23i25!
fid-65 cHR
2 05 ml 50 ppm C1-C6

7125120'11 '16:41:31F
tìd-67.cHR
0.55 ml 1000 ppm ME

712512011 16i49i13Í
fid-68 cHR
0.55 m¡ 1000 ppm ME

712512011 16:53i36F
fid-69 CHR
0.55 ml 1000 ppm ME

741 6040 133E 4158 2076.3633 2787 0178 3573.7903 4679 5320

735.4670 1327 7212 2058.9389 2766 8970 3550 6389 4702.9't78

503.039ô 944.0880 0 0000 0.0000 0 0000 0.0000

499.8852 940 7880 0.0000

503.9'163 947 4258

90s.5332 1702.3096

908 1410 1706.5096

Un¡ts
ppm
ppm
ppm
ppm
ppm
ppm

Units
ppm
ppm
ppm
ppm
ppm
ppm

Un¡ts
ppm
ppm
ppm
ppm
ppm
ppm

Units
ppm
ppm
ppm
ppm
ppm
ppm

Units
ppm
ppm
ppm
ppm
ppm
ppm

Un¡ts
ppm
ppm
ppm
ppm
ppm
ppm

Un¡ts
ppm
ppm
ppm
ppm
ppm

712512011 '17:O1:4OF

fìd-70.cHR
1.05 ml 1000 Dpm ME

7 l25l211''l'17 :O5i32 F

fid-71 cHR
1 05 ml 1000 ppm ME

712512011 17:1'l:25t
fìd-72.cHR
1.05 ml 1000 ppm ME

910.1 65ô 1711.8646 0.0000 0 0000 0.0000



C6 0 0.0000 0.00 ppm 712512011 17i11i25 PM fid-72.CHR 1.05 ml 1000 ppm ME

Compr Retent Area Extemal Units Analysis date Data file Sample
C1 0 753 1823 8928 0 00 ppm 712512011 'l7t'19141 PM fid-73.CHR 2.05 ml 1000 ppm ME 71251201'1 17:19:41 t 1823.8928 3440.4594 0 0000 0 0000 0.0000 0.0000
C2 1 133 3440.4594 0 00 ppm 7125121'11 '17:19:41 PM fid-73.CHR 2.05 ml 1000 ppm ME fld-73 CHR
C3 0 0.0000 0.00 ppm 712512011 '17:19t41 PM fid-73 CHR 2 05 ml 1000 ppm ME 2.05 ml 1000 ppm ME
C4 0 0.0000 0.00 ppm 712512011 17:19:4'l PMfid-73.CHR 205ml1000ppmME
C5 0 0.0000 0 00 ppm 7l2g2o1'l 17i19:41 PM fìd-73.CHR 2.05 m¡ '1000 ppm ME
C6 0 0.0000 0.00 ppm 712512011 17i19i41 PM fìd-73.CHR 2.05 ml 1000 ppm ME

Comp¡ Retent Area External Units Analys¡s date Data f¡le Sample
C1 0.755 1832 8568 0.00 ppm 71251201'1 17:34i32 PM fìd-75.CHR 2.05 ml 1000 ppm ME 7125121'11 '17i34:32F 1832.8568 3458.6550 0.0000 0 0000 0 0000 0 0000
C2 '1.135 34588550 0.00 ppm 71251201'1 17:34i32PMfid-7s.CHR 2.05ml1000ppmME f¡d-75CHR
C3 0 00000 0.00 ppm 712512011'l7i34i32PMfid-75CHR 2.05ml1000ppmME 205ml1000ppmME
C4 0 0.0000 0.00 ppm 71251201'1 17i34i32 PM fid-7s.CHR 2.05 ml 1000 ppm ME
C5 0 0.0000 0 00 ppm 712512011 17i94i32 PM fìd-75 CHR 2.05 ml 1000 ppm ME
C6 0 0.0000 0.00 ppm 712512011 17:34i32PMf¡d-75CHR 2.05ml1000ppmME

ComgR€tentArea Extemal Un¡ts Analysisdate Datafile Sample
C1 0761 18254554 000 ppm 712512011 17i4O:51 PMf¡d-76.CHR 2.05ml1000ppmME 712512O11 17;4O:51F 1825459 3461.6206 0.0000 00000 0.0000 00000
C2 'l-'14 34616206 0.00 ppm 712512011 17:40:51 PMf¡d-76CHR 205ml1000ppmME fìd-76.CHR
C3 0 0 0000 0 00 ppm 712512011 17:40i51 PM f¡d-76 CHR 2 05 ml 1000 ppm ME 2.05 ml 1000 ppm ME
C4 0 0.0000 0.00 ppm 712512011'17:40:51 PMf¡d-76CHR 205ml1000ppmME
C5 0 0 0000 0 00 ppm 7125120'11 17:40:51 PM fid-76 CHR 2 05 ml 1000 ppm ME
C6 0 0.0000 0 00 ppm 712512011 '17:40'.51 PM fid-76.CHR 2.05 ml 1000 ppm ME

Comp(RetentArea External un¡ts Analysisdâte Dataflle Sample
C1 0.75 29ø.0232 0 00 ppm 7125120'11 17i46:05 PM fid-77.CHR 2.05 ml run A4 712512011 17i46i05t 298.0232 92.7605 129.5680 18.3705 6.9896 11.9803
C2 1.011 92.7605 0 00 ppm 7125/2011 17i46i05 PM fìd-77.CHR 2.05 ml run A4 f¡d-77 CHR
C3 2.U1 129.5680 0.00 ppm 7125/2011 17i46i05 PM fid-77 CHR 2.05 ml run A4 2 05 ml run A4
C4 4.446 18.3705 0.00 ppm 712512011 17:46i05 PM fìd-77CHR 2.05 ml run A4
C5 6.99ô 6 9896 0.00 ppm 7l2g2ï1'l 17i46i05 PM fìd-77.CHR 2.05 ml run A4
C6 9 428 1 l 9803 0 00 ppm 71251201'1 17i46:O5 PM f¡d-77.CHR 2.05 ml run A4

Comg Retent Area Extemal Un¡ts Analysis date Data f¡le Sample
C1 0748 2928873 0 00 ppm 7125120'11 181'11:04 PM fid-78 CHR 2 05 ml run A4 71251201'1 18t11'.O4F 292.8873 91 2540 126.6128 17 8495 2.9048 3 3s69
C2 1 013 91.2æ0 0.00 ppm 712512011 '18:'11:04 PM nd-78 CHR 2 05 ml run A4 fìd-78.CHR
C3 2 335 126.6128 0 00 ppm 7125121'11 'l8i'11:O4 PM fid-78.CHR 2 05 ml run A4 2 05 ml run A4
C4 4.43 17.8495 0.00 ppm 7125120'11 'løt'l'1104 PM f¡d-78.CHR 2 05 ml run A4
C5 6.98 2.9048 0 00 ppm 7125121'11 18:11:04 PM fid-78 CHR 2 05 ml run A4
C6 9.433 3.3569 0.00 ppm 712512011 '18i11:04 PM f¡d-78.CHR 2 05 ml run A4

Comp( Retent Area External Units Analys¡s date Datâ f¡le Sample
C1 0.745 285.4163 0 ppm 71251201't 18i39:25PMfìd-79CHR 2.osmlrunA4 712512011 18139i25t 285.4163 893310 1235838 17.4169 2.7107 37100
C2 1 00ô 89 3310 0 ppm 7125/2011 1A39:25 PM fìd-7g.CHR 2.05 ml run A4 f¡d-7g.CHR
C3 2.335 123 5838 0 ppm 71251201'1 18:39:25 PM fid-7g.CHR 2.05 ml run A4 2 05 ml run A4
C4 4 43 17.4169 0 ppm 712512011 18i39i25 PM fid-79 CHR 2.05 ml run A4
C5 6.98 2.7'107 0 ppm 712512011 18i39i25 PM f¡d-79 CHR 2.05 ml run A4
C6 944'1 37100 0 ppm 712512011 18i39:25 PM fid-79CHR 205m| runA4

Comp( Retent Area Extemal Un¡ts Analysis date Data f¡le Sample
C1 0676 8794697 0 ppm 712512011 '19/19:36PMfid-80.CHR 105m1 1000ppmME 712512011 19i19136t 879-4697 1652.8250 0.0000 00000 0.0000 00000
C2 1.061 1652.8250 0 ppm 7125120'11 19:'19:36PMfid-80CHR 105ml1000ppmME fid-8o.CHR
C3 0 0.0000 0 ppm 712512011 '19i19:36 PM f¡d-80 CHR 'l 05 ml 1000 ppm ME 1.05 ml 1000 ppm ME
C4 0 00000 0 ppm 712512011 19:'l9t36PMfid-80CHR 'l05ml1000ppmME
C5 0 0 0000 0 ppm 712512011 19:19i36 PM f¡d-80 CHR 'l 05 ml 1000 ppm ME
C6 0 0 0000 0 ppm 712512011 '19:19:36 PM f¡d-8o.CHR 'l 05 ml '1000 ppm ME

Comp( Retent Area Extemal Un¡ts Analys¡s date Data fìle Sample
C1 0.68 8900570 0 ppm 712512011 '19:3'l:1'l PMfid-81 CHR 'l 05ml 1000ppmME 71251201'1 19i3'l:11 F 890.0570 16722328 0.0000 00000 0.0000 0.0000
C2 't 065 '1672.2328 0 ppm 712512011 19:31:11 PM fid-81 CHR 1 05 ml 1000 ppm ME fid-81 CHR
C3 0 0.0000 0 ppm 7125121'11 '19:31t11PM f¡d-81 CHR 1 05 ml 1000 ppm ME 'l 05 ml 1000 ppm ME
C4 0 0 0000 0 ppm 712512011 19:31:11 PM f¡d-8l.CHR 1 05 ml 1000 ppm ME



c5 0 00000 0
c6 0 0.0000 0

Comp(RetentArea External
c1 0.ô78 893 4814 0
c2 't.063 1684 4880 0
c3 0 0.0000 0
c4 0 00000 0
cs 0 0.0000 0
c6 0 00000 0

Comp(RetentArea Extemal
c't 0.68 369.7816 0
c2 1.065 666.6182 0

c3 2.301 '1026.7406 0

c4 4.585 138't 2794 0

c5 6.985 1788 7609 0
c6 944 262'13426 0

Comp( Retent Area Extemal
c1 0.678 3725242 0
c2 1.063 669.7028 0
c3 2.296 1036.0956 0
c4 4.576 1394.0026 0
cs 6.976 1812.6994 0

c6 9 43 2590.7337 0

Comp(RetentArea External
c1 0.ô78 3706784 0

c2 1.063 666 0666 0
c3 2296 10300824 0
c4 4.575 1385 9406 0
c5 6.975 18022612 0
c6 9.43 2625.1698 0

Comp(RetentArea Extemal
c1 0.751 418.6084 0

c2 1.016 386 6995 0

c3 2.348 123.8941 0

c4 4448 221893 0
c5 6.99ô 7 0974 0
c6 9.46 6.1437 0

Compr RetentArea External
c1 0.756 49.7794 0

c2 't 02 378.9753 0

c3 2.3s3 122.1286 0

c4 4.445 21 6'106 0

c5 7.005 7 11E3 0
c6 9.47 6'1854 0

Comp( RetentArsa External
c1 0 748 410.7970 0
c2 1 016 379.4344 0
c3 2348 '1222882 0
c4 4.445 21 241'1 0
c5 7 008 7.11'18 0
c6 9 451 6.0828 0

Comp(RetentArea External
c1 0.681 880.9792 0
c2 't 07 1665.6660 0

c3 0 0.0000 0

ppm
ppm
ppm
ppm
ppm
ppm

Un¡ts
ppm
ppm
ppm
ppm
ppm
ppm

Un¡ts
ppm
ppm
ppm
ppm
ppm
ppm

Units
ppm
ppm
ppm
ppm
ppm
ppm

ppm
ppm

Un¡ts

Un¡ts
ppm
ppm
ppm
ppm
ppm
ppm

Un¡ts
ppm
ppm
ppm
ppm
ppm
ppm

Un¡ts
ppm
ppm
ppm
ppm
ppm
ppm

712512011 19:31:11 PM f¡d-81 CHR 1 05 ml 1000 ppm ME
712512011 19.31:11PM fid-81 CHR I 05 ml 1000 ppm ME

Analys¡s date Data f¡l€ Sample
712512011 19i35i43 PM fid-82.CHR 1.05 ml 1000 ppm ME
712512011 '19i35i43 PM f¡d-82 CHR 1.05 ml 1000 ppm ME
71251201'l '19135:43 PM f¡d-82.CHR 'l.05 ml '1000 ppm ME
7l25l2o'11 19:35:43 PM Rd-82 CHR 'l 05 ml 1000 ppm ME
712512011 1.9:35143 PM fìd-82 CHR 1 05 ml 1000 ppm ME
7125121'11 19:35:43 PM fid-82.CHR '1 05 ml 1000 ppm ME

Analys¡s date Data fìle Sample
71251201'1 19i4OiO4 PM fid43.CHR 1.05 ml 50 ppm C1{6
712512Ù'11 19140i04 PM f¡d-83.CHR I 05 ml 50 ppm C1€6
7l2g2Ù1'l 19:4Oi04 PM fid-83 CHR 1.05 ml s0 ppm C1C6
712512011 19i4O:04 PM fid-83.CHR 1.05 ml 50 ppm C146
712512011 19i40i04 PM f¡d-83 CHR 1.05 ml 50 ppm C1-C6
712512011 'l9i40t04 PM fid-83.CHR 1 05 ml 50 ppm C1-C6

Analysis date Data fÌle Sample
712512011 19'.53:56 PM fid-84 CHR 1 05 ml 50 ppm C1-C6
712512011 19:53:56 PM f¡d-84.CHR 1 05ml50ppmC1-C6
712512011 '19:53:56 PM f¡d-84.CHR 1.05 ml 50 ppm C1-C6
712512011 19:53:56 PM f¡d€4CHR 1.05m| 50ppmC1-C6
7125120'11 19i53156 PM fìd€4.CHR 1 05 ml 50 ppm Cl-C6
7125/2011 19i53i56 PM fìd-84.CHR 1.05 ml 50 ppm C1-C6

Analys¡s date Data file Sâmple
712512011 20:07i36 PM fid-8s.CHR '1.05 ml 50 ppm C146
71251201'l 2oio7:36 PM fid€s CHR '1.05 ml 50 ppm C1-C6
71251201'1 2OiO7i36 PM fid-85 CHR 1.05 ml 50 ppm C1-C6
712512011 20:o7t36 PM f¡d-85 CHR 'l 05 ml 50 ppm C1-C6
7125120'11 20:07:36 PM f¡d-8s.CHR 1.05 ml 50 ppm Cl-C6
712512011 20:07i36 PM fid-85 CHR 1.05 ml 50 ppm C1-C6

Analys¡s date Data f¡le Sample
712612011 13:32:41 PM fìd-88.CHR 2.05 ml spiked bag (44)
7126120'l't 13i32i41 PM fìd-88.CHR 2.05 ml spiked bag (44)
712612011 't3i32i41 PM fid-88 CHR 2.05 ml spiked bag (44)
71261201't 13i32i41 PM f¡d-88.CHR 2.05mlsp¡ked bag (44)
712612011 13:32:41 PM fìd-88 CHR 2 05 ml sp¡ked bag (44)
7l26l21't1 13:32:41 PM f¡d-88.CHR 2.05 ml sp¡ked bag (44)

Analys¡s date Data file Sample
712612011 14i02:32 PM fid€g.CHR 2 05 ml sp¡ked bag (44)
712612011 14:o2i32 PM fid-8g.CHR 2.05 ml spiked bag (44)
712612011 14i02:32 PM fìd-8g.CHR 2.05 ml spiked bag (44)
71261201'1 14:02i32 PM fid-Eg CHR 2.05 ml sp¡ked bag (44)
712612011 14i02i32 PM fld-8g.CHR 2.05 ml sp¡ked bag (A4)

71261201'1 14i02:32 PM fìd-89 CHR 2.05 mlspiked bag (A4)

Analysis date Data f¡le Sample
712612011 14:30147 PM f¡d-90 CHR 2 05 ml sp¡ked bag (44)
712612011 14:30:47 PM f¡d-90 CHR 2 05 ml sp¡ked bag (44)
7126120't1 14t30t47 PM f¡d-90 CHR 2.05 ml sp¡ked bag (44)
712612011 14:30.47 PM ld-go.CHR 2.05 ml sp¡ked bag (44)
7126120'11 '14:30:47 PM f¡d-go.CHR 2 05 mlsp¡ked bag (44)
712612011 14.30:47 PM fid-go.CHR 2 05 ml sp¡ked bag (44)

Analys¡s date Data file Samp¡e
71261201'l '15:09i08 PM fid-91.CHR 1.05ml 1000 ppm ME
71261201'1 15tO9tO8 PM fid-91.CHR I 05 ml 1000 ppm ME
7126120'11 15:09:08 PM t¡d-91.CHR I 05 ml '1000 ppm ME

7125120'11 19:35:43Í
f¡d-82.cHR
1.05 ml 1000 ppm ME

7125120'11 19i4OiO4F
fid-83 cHR
1 05 ml 50 ppm C146

71251201'1 19153:56F
fid-84 CHR
1 05 ml 50 ppm C1-C6

7125120'11 20i07i36Ê
f¡d-85.cHR
'1.05 ml 50 ppm C1-C6

712612011 13132i41 Í
fìd-88 cHR
2 05 ml sp¡ked bag (44)

712612011 14:O2t32F
f¡d-89 cHR
2.05 ml spiked bag (44)

7126120'11 14:30147 F

fid-90 cHR
2 0s ml spiked bag (44)

7126120'11 '15i09:OBF

fid-g't cHR
'1.05 ml 1000 ppm ME

893 4814 1684 4880 0 0000 0.0000 0.0000 0.0000

369.7816 666.6182 1026 7406 1381 2794 1788 7609 2621.3426

372.5242 669.7028 1036.095ô 1394.002ô 1812 6994 25907337

370.6784 666 0666 1030.0824 1385.9406 1802.2612 2625.1698

418 6084 386.6995 '123.8941 7 0974

409 7794 378 9753 122.1286 21 6106 7 1't63 6.1854

410 7970 379.4344 't222882 2't.2411 7.1114 6_0828

LJn¡ls

ppm
ppm
ppm

880 9792 1665 6660 0.0000 0 0000 0.0000 0.0000



c4
c5
c6

0 0.0000
0 0.0000
0 0.0000

Comp(Ret€ntArea Extemal
c1 0.681 883.3978 0
c2 1.07 1670.8839 0
c3 0 0.0000 0
c4 0 0.0000 0
c5 0 0.0000 0
c6 0 0.0000 0

ComFRetentAreå Exlemal
c1 0.681 EE8.8794 0
c2 1.07 lô80 1763 0
c3 0 0.0000 0

712612011 lstogiAg PM f¡d-91.CHR'1.05 ml 1000 ppm ME
712612011 15:OgiO8 PM fid-91.CHR 1.05 ml 1000 ppm ME
22612011 1s:09:08 PM fìd-91.CHR 1.05 ml 1000 ppm ME

Analysis date Data file Sample
712ü201'1 15:13:19 PM f¡d-g2.CHR 1.05 ml 1000 ppm ME
712612011 15:'13'.13 PM fid-g2.CHR 1.05 ml 1000 ppm ME
712612011 15:13i13 PM fìd-g2.CHR 1.05 ml 1000 ppm ME
7l l2o11 15:13:13 PM fid-g2.cHR 1.05 ml 1000 ppm MÊ
7l2Sl2O11 15i13i13 PM fìd-g2.CHR 1 05 ml 1000 pPm ME
712612011 15t13:13PM ld-g2.CHR 1.05 ml 1000 ppm ME

Anal)/s¡s date Data filê Sample
712612011 15:19:32 PM fid-g3.CHR 1.0s ml 1000 ppm ME
712612011 15i19i32 PM f¡d-g3.CHR 1.05 ml 1000 ppm ME
7126120'l'1 15i19i32 PM fid-g3.CHR 1.05 ml 1000 ppm ME

o ppm
o ppm

o ppm

Un¡ts
ppm
ppm
ppm

Un¡ls
ppm
ppm
ppm
ppm

Ppm

Ppm

712912011 15:13:13F
fd-92.cHR
1.05 ml 1000 ppm ME

7 126120'l.1'l.5:'l.9:32 F

fid-93.CHR
'1.05 ml 1000 ppm ME

883.397E 1670.8839

886 8794 1680.17ô3 0 0000 0.0000 0 0000 0.0000



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Section K 
Method 18 � VOC 

 
 
 



A2 A3 A4 C1 C2 C3 D2 D4 D5

Selected DR 21.29 21.32 16.83 18.68 17.27 18.32 106.37 105.82 107.86
Average Pre‐test DR 20.13 21.32 13.35 18.14 17.27 17.90 106.37 105.82 107.86

Post‐test DR 21.29 13.94 16.83 18.68 15.79 18.32 105.34 95.38
THC1 Pre‐test DR 20.59 21.12 13.53

Post‐test DR 21.84 13.68 16.98
THC2 Pre‐test DR 19.68 21.52 13.18

Post‐test DR 20.74 14.21 16.69
M18 Pre‐test DR 15.58 14.22 16.32

Post‐test DR 15.15 14.46 16.11
O2 Pre‐test DR 23.46 22.43 14.27 17.65 17.49 17.86

Post‐test DR 24.27 15.43 18.57 18.55 16.08 18.53
CO2 Pre‐test DR 24.48 23.88 14.30 18.62 17.05 17.94 109.41 108.44 107.86

Post‐test DR 24.59 14.83 18.63 18.82 15.50 18.11 108.58 94.61
NOx Pre‐test DR 109.77 106.79 106.31

Post‐test DR 107.40 95.80
SO2 Pre‐test DR 99.93 102.23 109.40

Post‐test DR 100.03 95.72

M308 THC1 Post Test 15.58 14.22 16.32
THC2 Post Test 15.15 14.46 16.11

Average Post Test 15.37 14.34 16.22

Notes: THC dilution ratio is better than any other.  The diluted THC response is higher and more in the calibration range of the instrument

So:  For Runs A2, A3, A4, THC only used for developing average Pre, and post‐test DR

For runs C1, C2, C3, D2, d4, and D5, the other analytes are used to develop DR.

Once the average DR is developed, the larger of pre‐ or post‐test DR is used for the run.  This is conservative.  

Since DR is not separable from analyzer drift, and this drift is addressed by use of the larger value, values are not corrected for drift, according to the methods.  

DILUTION RATIO SUMMARY



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bag Sampling 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Laboratory Report 
 
 
 



URS Corporation
9400 Amberglen Blvd

Austin, TX78729

BP Husky Refinitrg, LLC - DCU3
Toledo, OH

Project # 40942317

Analytical Report
(0711-08R2)

EPA Method 18 (BuSÐ
EPA Method 18 (Bag Condensute)

1,3 -Butadiene, Acetonitrile, Acrolein, Acetone, Acrylonitrile, Pentane,

Methylene chloride, Hexane, Benzene, Trichloroethene, Toluene,
1,2-Dibromoethane, Tetrachloroethene, and Carbon disulfide

EPA Method 18 (Adsorbents)
Acetonitrile, Acrylonitrile, Methyl t-butyl ether, 2-Nitropropane, Isooctane,

Methyl isobutyl ketone, Chloroben zene, Ethylbenzene, m/p-Xylene,
Styrene, o-Xylene, Cumene, and Nitrobenzene

EPA Method 308
Methanol

lpy Analytical, Inc.
92 I Fax: (919)850 -9012 / www.enthalpy.com

is Road, Durham, NC 27703 - 5518
Capitola Drive, Durham, NC 27713



I certify that to the best of my knowledge all analytical data presented in this repoft:
¡ Have been checked for completeness
o Are accurate, error-free, and legible
. Have been conducted in accordance with approved protocol, and that all deviations and

analytical problems are summarized in the appropriate narrative(s)
This analytical report was prepared in Poftable Document Format (.PDF) and contains 971 pages.

'Va!ry,*ø"p"".
QA Review Performed by - Valgena Respass

Repoft Issued: O9l23l20lt
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Summary of Results

Ët-l



| -comöãñtl n I

| ¡nalystl 
It '1:1"'"*l ]

Client #140942317
¡ou *lozt toa

# Samplesl3 bags

tD/ tration

1,3-Butadiene
Acetonitrile"*

Acrolein
Acetone

Acrylonitrile**
Pentane"*

Methylene chloride
Hexane
Benzene

Trichloroethene
Toluene

1,2 Dibromoethane**
Tetrachloroothene**

BP-Wll-A2-it1ùb-BagA
0.253 ND

1.12 ND
0.344 ND
0.409 ND
0.319 ND
0.257 ND
0.959 ND
0.231 ND
0.268 ND
0.379 ND
0.334 ND
0.257 ND
0.291 ND

BP-WV-A3-M|8-Bag
0.253 ND

1.12 ND
0.344 ND
0.409 NO
0.319 ND
0.313 J
0.959 ND
0.231 ND

1.72 J
0.379 ND
6.13 J

0.257 ND
0.291 NO

**Results have not been adjusted**

BP-WV-A4.ìí1$-Bag
0.253 ND

1.12 ND
0.344 ND
0.409 ND
0.319 ND
0.269 J

4.17
0.252 J
0.268 ND
0.379 ND
0.910 J
0.257 ND
0.291 ND

0711-08 m18 Bag_lCR Results
EA# 0711-08R2 Page 4 of 971
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client #140942917
Job #10711-08

* sellplggil

rD/

1,3-Butadiene
Pentane
Acrolein
Acetone

Dichloromethane
Hexane
Benzene

Trichloroethylene
Toluene

Tetrachloroethylene
1,2-Dibromoethane

B P-WV-A2-M I SbBag ACo nd
12.8 ND
20.1 ND
12.8 ND
7.6 ND

22.2 ND
9.2 ND

10.9 ND
12.4 NO
21.4 ND
58.9 ND
29.7 ND

0711-08 m18 Bag Cond-lCR Results
EA# 0711-08R2 Page 6 of 97L
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Results

Ët-l
EA# 0711-08R2 Page 11 of 971



ConpanylURS Corp - A¡stin
Arìal!6t MGM

Parem€ttrs EPA Method l8
i

MDL 0.282 (ppm)
LOO 2 s7 (ppm)

Compound 1,3-Butediene

Lower Curve L¡mit 2 57 (ppm)
Uppêr Curue Lim¡t 257 (ppm\

Samp e
to

Lab lD
#1

tåb lO
#2

Leb lO
#3

Anelysis
[¡€hod

R€t
lmg
(min)

Rsl
Time
(m¡n)

Rot
1ìm€
(min)

o/oùl
Rêt

Cmc
i1

(ppm)

Conc
t2

(ppm)

Cmc
#3

(ppm)

%D¡T
Conc

Avg
Conc
(ppm)

DF
Rsc
Efi
(%)

Adj
Cmc
(ppm)

Oüal

0711-08 m18 Bãs ICR Results
EA# 0711-08R2 Þage 12 of 971



cl¡snr #i40942317
Job # 071'l{8

# Samplesl3 bags
I

MDL 1.12 (ppm)
LOQ a.85 (ppm)

Compound Acetonitrile

Lower Curye Limit 4 85 (ppm)

Upper Curue Limit 250 (ppm)

Samp É

ID
tåb lO

#1
Lab lO

#2
Lab lO

#3
Analysis
lvl€thod

Ret
ïme
(min)

Ret
'fime
(min)

Ret
l¡me
(min)

o/o Dl
Ret

Conc
t1

(ppm)

Conc
#2

(Ppm)

Conc
#3

(ppm)

%oifi
Conc

Avg
Conc
(ppm)

DF
Sampl6

Conc
(ppm)

Oual

0711-08 m18 Bas ICR Results
EA# 0711-08R2 Þãge 13 of 971



Cliilt #140942317
Job # 07114ì

# Sampl€s 3 bags
I

MDL 0 283 (ppm)
LOQ 2.57 (ppm)

Compound Acrolein

LowercurueLim¡t 2.57 (ppm\
Upper Curve Limit 257 (ppm)

Semp e
ID

Lab lD
t'l

Lab lD
#2

Lab lO
#3

Anal!,sis
M6ürod

Rot
lma
(m¡n)

Rd
T¡me
(m¡n)

Rot
1m€
(min)

%Dl
Rat

Cmc
#1

(ppm)

Conc
#2

(ppm)

Conc
#3

(ppm)

o/o DtÍ1

Cmc

Avg
Cffc
(ppm)

DF
Roc
Efi
(lol

Adi
Gonc
(ppm)

Qual

0711-08 m18 Bae ICR Results
EA# 0711-08R2 pãge 14 of 971



Cornpany URS C¡rp - Austin
turalystlMGM

Perem€tersr €PA Mohod I I
Cl¡ent #ì¡10942317

Job # 071'148
# samplesl3 bags

MDL 0415 (ppm)
LOQ 4.99 (ppm)

Compound Acetone

Lower Curve Limit
Upper Curue Limit

4.99 (ppm)
257 (ppm\

Samp e
to

Lab l0
#1

Lab lD
*2

t3b tD
#3

A¡ral),s¡s
M€thod

Rot
ljme
(min)

Rst
fire
(min)

R€t
T¡me
(min)

o/offi

R€t

Corìc
T1

(ppm)

Cúc
#2

(ppm)

Cmc
#3

(ppm)

%DtÁ
Cfic

Avg
Coflc
(ppm)

DF
R€c
Eñ
g.t

Afl¡
Cmc
(ppm)

Oual

0711-08 m18 BaE ICR Results
EA# 0711-08R2 Pãse 15 of 971



CompânylURS Corp - Austin
AnalystìMGM

Param€isrs i EPA i,l€thod 1 I

MDL 0 319 (ppm)
LOO 497 (ppm)

Compound Acrylonitr¡le

Lower Curue Limit 4 97 (ppm)
Upper Curve Limit 256 (ppm)

Samp e
ID

Lab lD
#1

Lâb lO
#2

Lab lD
#3

Anålysis
i,lêthod

Ret
Time
(min)

Ret
'Iìme

(min)

Ret
ïmo
(m¡n)

% Dif
Rât

Conc
#t

(ppm)

Conc
#2

(ppm)

Conc
#3

(ppm)

%Difr
Conc

Avg
Conc
(ppm)

DF
Sample
Conc
(ppm)

Qual

0711-08 m18 BaLICR Results
EA# 0711-08R2 Page 16 of 971



I

MDL 0 257 (ppm)
Loa 2.57 (ppm)

Compound Pentane

Cornpâny URS Corp - Austin
Analyst.iitcM

Parameters,EPA Method 18

ct¡snt # ¿10942317

Job #i0711{8
# Sample3 3 bågs

LowerCurueLimit 2.57 (ppm)
Lipps Curue Lim¡t 257 (ppm)

Samp e
ID

Lab lo
#1

Lâb ID
#2

Lab lD
#3

Anålysis
irethod

Ret
lime
(min)

Ret
'f¡me

(min)

RÔt

ïme
(min)

YoDtl
Ret

Conc
#1

(ppm)

Conc
#2

(ppm)

Conc
#3

(ppm)

%Dtf
Conc

Avg
Conc
(ppm)

DF
Sâmple
Conc
(ppm)

Quel

0711-oB m18 BaE ICR Results
EA# 0711-08R2 Þãqe 17 of 971



I cmpanylURs Corp -A¡stin
| ¡nalvstrucu
I Param€tErsjEPA l¡€hod 18

Cl¡ern #l/t0942317
Job f,071 1{8

# Samplôs!3 bags

MDL 0 958 (ppm)
LOQ 2 s7 (ppm)

Compound Methylene chlor¡do

Lower Curue Lim¡t 2 57 (ppm)
Upper Curve Lim¡t 257 (ppm)

Samp e
ID

Lab lD
il1

Låb lD
*2

L¿b ID
#3

Analysis
Mehod

Rsl
T¡me
(m¡n)

Ret
T¡mo
(min)

R€t
T¡me
(m¡n)

"hoil
R€t

Cmc
#1

(ppm)

Conc
#2

(ppm)

Cmc
#3

(ppm)

hon
Cont

Avg
Cfrc
(ppm)

DF
R6c
Efi
(/"1

Adj
Gmc
(ppm)

Qual

0711-08 m18 BaE ICR Results
EA# 0711-08R2 Þãge 18 of 971



C[mt # ¡10942317

Job # O7ll4E
# Semplos 3 bass

l

MDL 0.259 (ppm)
LOQ 2 57 (ppm)

Compound Hexeno

Lower Curus Lim¡t
Upper Curue Lim¡t

2.s7 (ppm)
257 (ppm)

Samp s
ID

Lâb lD
*1

Lab lD
r2

Lab lO
#3

AIìelysis
Mêhod

R€t
1m€
(m¡n)

Rot
T¡me
(min)

R6t
lìme
(min)

voùú
Ret

Conc
#t

(ppm)

Conc
#2

(ppm)

Cmc
#3

(ppm)

o/oDtri

Cmc

Avg
Conc
(ppm)

OF
Roc
Efl
(v")

A¡l¡
Conc
(ppm)

Qral

O711-08 m18 BaE ICR Results
EA# 0711-08R2 Þãse 19 of 971
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Company URS CorP - Arstin
Analrrst MGM

ParamêtorsIEPA Merhod I I

MDL 0 256 (ppm)
LOQ 2 56 (ppm)

Compound Benzene

Lower Curvs Limìt 2 56 (ppm)
Upper Curve Limit 256 (ppm)

Samp e
ID

Lab lD
t1

l,áb lD
#2

Lab lD
#3

Analysis
Method

Ret
1m6
(m¡n)

R6t
nm6
(min)

R€[
Tìme
(min) Rel

Cmc
*1

(ppm)

Conc
#2

(ppm)

Corìc
#3

(ppm)

IODú
Cmc

Av9
Cffc
(ppm)

DF
Ræ
Eñ

$l

Adi
Conc
(ppm)

Oual

0711-08 m18 BaE ICR Results
EA# 0711-08R2 Pãse 20 of 971
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Ì Company URS CorP - Alstin
Anâlyst MGM

Parameters EPA M€hod 18

MDL 0.401 (ppm)
LOQ 4 97 (ppm)

Compound Trichloroethene

Lower Curve Lim¡t 4.97 (ppm)
Upper Curve Lim¡t 256 (ppm)

Clienl # 4094æ17
Job # 07'l l{8

# Samplesi3 bags

Samp e
ID

Lab lD
#l

Lab lD
*2

l.3b tD
#3

Analysis
M€thod

Ret
ïms
(min)

Ret
limo
(min)

Rsl
Tim!
(m¡n;

vool
R€i

Conc
#'l

(ppm)

Gmc
#2

(ppm)

Conc
#3

(ppm)

oloOIû

Cmc

Av9
Cmc
(ppm)

DF
Ræ
Ef
(%\

Adj
Conc
(ppm)

Oual

0711-08 m18 Bas ICR Results
EA# 0711-08R2 Þase27 of 971
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CmpanyiURS Corp.Atßtin
Analr'stlMGM

Parametersi EPA Meûìod I I

MoL 0 2s6 (ppm)
LOA 4.97 (ppm)

Compound Toluene

Lower Curue L¡mit 4 97 (ppm)

Upper Curve Limit 256 (ppm)

Samp ê
to

Lab lD
t1

Lab lD
#2

Lab lD
#3

Analysis
Mehod

R€t
f¡m€
(min)

Ret
fìm€
(min)

R€t
Tim€
(m¡n)

% Dit
Ret

Conc
#'l

(ppm)

Conc
#2

(ppm)

Conc
#3

(ppm)

/oiÍ
Cglc

Avg
Conc
(ppm)

DF
Rec
E
(%)

Adj
Conc
(ppm)

Oual

o711-Og m18 BaE ICR Results
EA# 0711-08R2 Vãse 22 of 971



Company URS Corp - Austln
Analyst'MGM

Parametgrs I 
EPA i/tethod 1 I

O¡ent # ,10942317

Job il 071 l{8
# Samplca 3 bags

MOL 0.257 (ppm)

LOA 499 (ppm)
Compound 1,2 D¡bromo€thane

Lower Curue Limit 4 99 (ppm)

Upper Curue Lim¡t 257 (ppm)

Samp s
ID

Lab lD
#1

Lab lD
#2

tåb lD
#3

Analysis
i¿þthod

Rst
lme
(min)

Ret
ïme
(m¡n)

Ret
'Ímô
(min)

% Dif
Rot

Conc
#1

(ppm)

Conc
#2

(ppm)

Conc
#3

(ppm)

'/oDn
Con(

Avg
Conc
(ppm)

OF
Sample

C,onc
(ppm)

Oual

0711-08 m18 Bas ICR Results
EA# 0711-08R2 Þage23 oî 971



companyiURS corp - Aus n
Analystlf\,lcM

Parmelffi EPA ¡¿hthod 18

MDL 0,291 (ppm)
LOQ 4 99 (ppm)

Compound Tetrachloroethene

LowerCurueLimit 4.99 (ppm)

Upper Curue L¡mit 257 (ppm)

Samp e
ID

Lab lD
#1

Lab lo
#2

Lab lD
#3

Analysis
Ì\rethod

Ret
'lim6

(min)

Ret
ïme
(min)

Ret
]jma
(min)

o/o Drt
Rot

Conc
#1

(ppm)

Conc
#2

(ppm)

Conc
#3

(ppm)

o/o Of
Coftc

Avg
Conc
(ppm)

DF

Sâmpla
Conc
(ppm)

Qual

0711-08 m18 Bas ICR Results
EA# 0711-08R2 Þase24 of 97L



v 2.13 Validated by I¡SS 4/14f 1

Srike t

f = afrer spike concentration

Cl¡€nt C,10942317
Job #071 l{6

Unspik€d Sample

What was the conc of the
bag before spik¡ng?

U' (before

what was added to the bag?

Volume Added

Volume Added

Total Vol (mL) vaporized
Total Vol (mL) added as gas
Other volume (mL) Added

what volume was ¡n lhe
bag before spik¡ng?

Ending Volume ¡n Bag (mL)
Orig¡nal volume in the bag (mL)
Total volume added (mL)
Dilution Faclor æused by addition
Dilution Adjusted Base Conc (ppm) 'U'

Theoret¡æl Spike Conc (ppm) "S'

What was th9 conc ofthe
b¡g afrer sp¡k¡ng?

Final Concentrat¡on (ppm)

RECOVERY

%Recovery=(T-U)/Sx100

U = bofore spike concentrat¡on S = thæreticâl spik€ concentration

Acroleln
MW 56 0Â3

lnj 1 lnj2 lnj 3
lÀnmì /ñññl lñññl

To[âl ud

76 665

0.0
40.0

0

acetone
MW 5n 07C

lnj'l tnjz lnj 3

{ttilt I 0tilt I iltill

Totâl uo

23 76 555

0.0
40.0

0

Wedge Volume 2.826 (L) Delta 59:06:00

Houß
Delta 6'1i27:00

Analyzed il26111'l'l:06AM

Sp¡ked 712il11 9:31 AM

Spike Analyzed 7/29/'1 1 10:58 PII

912312011 StO3PM

EA# 0711-08R2 Page 26 of 97t
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v 2.13 Validated by MSS 414111

What was the conc of the
bag before sp¡king?

LJ'(betore spiking)

What was added to the bag?

l¡sdd.fþile-Él
uL Added

tlst¿ir,.ilPilel¿
uL Added

l¡cr¡irfs!¡le-Ë3
uL Added

Gas So¡ke #l
Volume Added (mL)

g¡r-Ê!¡!Ê-Ëe
Volume Added (mL)

s¡¡.sd¡e-Ë3
Volume Added (mL)

Total Vol (mL) vaporized
Total Vol (mL) added as gas
Other volume (mL) Added

What volume was ln the
bag before sp¡king?

Ending Volume in Bag (mL)
Original volume in the bag (mL)
Total volume added (mL)
Dilution Factor æused by addition
D¡lution Adjusted Base Conc (ppm) 'U'

Th@ret¡cal Spike Conc (ppm) "S"

What wac lhe conc ot tho
bag after spiking?

F¡nal Concentration (ppm) 'T'

RECOVERY O/ô

- AJstin

Sfike E Recov€ry

T = afrer sp¡ke concentretion

%Recovery=(T-U)/Sx100

U = before spike concentration S = Ìheoretical sp¡ke concentrat¡on

f-ZBõ-6--'l

Cl¡ont
Job 1t4E

tethylene chlor¡de
MW 8¿ 933

nj 'l î)2 nj3

400 Totãl uo

29 76

0 29.76

0.0
40.0

0

Hexane

rnj 1 lnl2 lnl J
lônml

)nc Dom I Pbât

Conc oom I Pbar

UO 0

0.0
40.0

0

Þsnzene
MW 74114

rnl r tnl ¿ rnJ J
loDmì loDmì loDñì
1HÁ I 15X I 1Êq

l6

U m U

l,
n

0.0
40.0

0

wedgeVolume 2826 (L) De ta
Hours

59:06:00

HouE
61;27:00

Analyzed 611ï'111i42PM

Spiked 6/1111 1:30 P¡,

Spike Analyzed 71291'11 10i58 PM
Delta

thân

9/2312011 5:03 PM

EA# 0711-08R2 Page 27 of 97I

O71t-o8 m18 Bas-lcR R€sults % R€cov.ry



v 2.13 Validated by MSS 414l11

Corp - Arstin

t

T = after spike concenÍat¡on

Clist #40942317
Job do71 tos

whãt was the conc of the
bag bêfore spiklng?

U'(before

what was add€d to the bag?

Total Vol (mL) vaporized
Totâl Vol (mL) added as gas

Other volume (mL) Added

whatvolums wag ¡n the
bag before splk¡ng?

Ending Volume in Bag (mL)
Orig¡nal volume in the bag (mL)
Totâl volume added (mL)
Dilution Factor æused by add¡tion
Dilution Adjusted Base Conc (ppm) "U"

Thæretjcal Spike Conc (ppm) 'S'

What was the conc ofthe
bag after spiking?

Final Concentration (ppm)

RECOVERY

%Recovery=(T-U)/Sx100

U = before sp¡ke concentrat¡on S = thæretical spike concentrat¡on

Tolueng
MW 9) 1tO

lnj 1 tij? lnj 3
r^^ñ\ /^ñm\ lñññ\
ÃaA I 4 r:1

otã uo

fotâl uo

66

0.0
40.0

0

Sampled 7124111 12i0O AM Houß
Wedge Volume 2.826 (L) Delta 59:06:00

Analyzed il26h1 11:06 AM

Spiked 712il11 9131 AM HouG
Delta 6l:27:00

SpikeAnalyzed 7129h110:58PM
Totâl Vol.

9l23l2!1l sio3PM

EA# 0711-08R2 Page 28 of 97t
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t{8
#

DF Oud



i" '

I

I

t

IV1DL 0 473 (ug/mL)
LOO 1.25 (ug/mL)

Compound Pentane

Cli€nt# ¡10942317

Job # 071 1{8
#Sempþs I

Lower Curye Lim¡t
Upper Curve Limit

1.25 (ug/mL)
104 (us/mL)

Smde
ID

Lab lD
#1

Lab lD
#2

Leb lO
#3

Analysis
Mehod

Ret
Time
(mln)

Ret
Tim€
(mln)

R€t
Tlme
(min)

% oif
RâT

Cffc
#'l

(us/mL)

Cof,c
#2

(ug/mL)

Cmc
#3

(us/mL)

% oif
Cmc

Avg
Conc

(udmL)
DF

Vol
(mL)

Cetdr
Wdght

(us)
Oual

Nativê Amount

0711-08 m18 Baq Cond ICR Results
EA# 0711-08R2 Paqê 30 of 971
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Compily URS Corp - Austin
Analyst JBB

I Perametæ EPA Mêthod '18
I

MDL 0.178 (ug/mL)
LOO I 58 (ug/mL)

Compound Acetone

-ct¡eni*l¿os4æii

Job# O7l'148
# Samolesl'l'L

Lower Curye L¡mit 1.58 (ug/mL)
UpperCurveL¡mit 132 (ug/mL)

Semd6
ID

Lab lO
#1

Lab lO
#2

Leb lO
#3

Anâlysis
Mehod

Råt
Tim€
(mln)

Ret
Timâ
(mln)

Rat
Tlme
(m¡n)

% Dif
Ret

Conc
#t

(us/mL)

Conc
#2

(ug/mL)

Conc
#3

(udmL)

% D¡I
Conc

Avg
Conc

(ug/mL)
DF

Vol
(mL)

Câtdr
Walght

(us)
Quel
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, CompanytURS Corp -Austin
AnalystlJBB

, earametårsjeel Method 18

l,4DL 0.522 (us/mL)
LOO 2.64 (ug/mL)

Compound D¡chloromethane

Lower Curue L¡mit
Upper Curve L¡m¡t

2 64 (ug/mL)
221 (u}lnL')

Semp ê
ID

Leb lD
#1

Leb lD
#2

Leb lD
#3

Analysis
Moûod

R6t
Tk¡â
(mh)

Rct
Tlmr
(m¡n,

Rot
Tlme
(min) R.t

Conc
#1

(ug/mL)

Cmo
#2

(us/mL)

Conc
#3

(ug/mL)

,6 Dif
Conc

Avg
Conc

(udmL)
DF Vol

(mL)

Cetdr
Weight

(us)
Qual
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N4DL 0.216 (ug/mL)
LOO I 31 (ug/mL)

Compound Hexane

t óäáni*L¿osa2sì7
Job #lo7r 1{s

# Sempl€si1

LowerCurueLim¡t 1.31 (ug/ml)
UpperCurveLim¡t 109 (ug/mL)

Samp o
to

Lab lD
#1

Lab lD
#2

Lab lD
#3

Analt6is
Method

R6t
Timc
(mh)

R6t
Tlme
(min)

Rêt
Timo
(mln)

t6 Dl
Ret

Conc
#1

(ug/mL)

Conc
#2

(ug/mL)

Conc
#3

(udmL)

,6 D¡f
Conc

Avg
Conc

(uCmL)
OF

Vol
(mL)

Catdr
We¡ght

(ug)
Ouâ

Natlvs Amount
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t

¡rDL 0 257 (ug/mL)
LOO 1 74 (ug/mL)

Compound Benzene

õompanvlúnSEoo - ¡Gtin
Anel)'stlJBB

Paril€terslEPA M€lhod l8

Lower Curve Lim¡t
Upper Curye L¡m¡t

Samp o
ID

Lab lO
#1

Lab lD
#2

Lab lO
#3

Anal!6is
[4€thod

Ret
Timå
(mh)

Rot
Tlm.
(mln)

Rct
Tlmr
(mln)

95 Dif
Rot

Conc
#1

(ug/mL)

Conc
#2

(udmL)

Conc
#3

(ug/mL)

96 oiff
Cmc

Avg
Conc

(udmL)
DF

Vol
(mL)

Catcrr
Weight

(us)
Ouâl
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¡,1D1 0.292 (ug/mL)
LOO 2.92 (ug/mL)

Compound Tr¡chloroethylene

LowerCurueLimit 292 (ug/ml)
UpperCurveL¡mit 244 (ug/mL)

Samp €
ID

Lab lO
#1

Leb lO
#2

Lab lD
#3

Analys¡s
Moùrod

Rat
Tlmc
(mln)

Rel
Tlmo
(m¡n)

Rot
Time
(mln)

)6 Dif
Rat

Conc
#1

(udmL)

Cfrc
fl2

(udmL)

Conc
#3

(udmL)

96 orfr
Conc

Avg
Conc

(ug/mL)
OF

Vol
(mL)

Caldl
Wåight

(u9)
Qual
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96 Dif
Cm.

DF
Vol
(rnt) Oual

NetlvÊ



i Cornpany URS Corp - Arstin

I AnalystJBB
, Parem€t€rs EPAMêûìod l8

MDL 1.39 (ug/mL)
LOQ 3.22 (ug/mL)

Compound T3trachloroethylene

Cl¡ilt #140942317
Job #lo7r r{8

* samptesl t I

l

Lower Curue Limit
Upper Curue Limit

322 (uglnL')
269 (ug/mL)

Samde
ID

Lab lD
*1

Lab lO
t2

Lab lD
#3

Analys¡s
M6thod

R€l
Timo
(m¡n)

Ret
Ìm€
(m¡n)

Rel
Tim€
(m¡n) Rsl

Conc
#1

(ug/mL)

Conc
#2

(ug/mL)

Corìc
#3

(ug/mL)

t/.Dd

Con(

Avg
Conc

(udmt)
DF

Vol
(mL)

Catch
W6¡gñt

(us)
Oual

Netive Amdnl
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I

L

compmylunScorp -Áulrin
Analyst JBB

Pârâñetß EPA Måthod '18___._t_..---_

MDL 0 699 (ug/mL)
LOO 4.31 (ug/mL)

Compound'1,2-Dibromoethane

Lower Curue L¡m¡t 4.31 (ug/mL)
Upper Curve L¡m¡t 360 (ug/mL)

Samp ê
ID

Leb lD
#l

Lab lD
#2

Lab lD
#3

Analys¡s
Method

R€t
Tlme
(mln)

Ral
Timc
(mln)

Ret
Timc
(min)

t6 Dil
R!t

Cmc
#1

(u9/mL)

Conc
#2

(udmL)

Conc
#3

(ug/mL)

96 D¡i
Cmc

Avg
Conc

(udmL)
DF

Vol
(mL)

Catdr
Weight

(us)
Ouel

Natlvs
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Companv URS Corporation
Analyst MGM

Parameters EPA Method l8

Custody

Analysis

Calibration

Chromatographic
Conditions

Enthalpy Analytical Narrative Summary

Client # 40942317

Job # 0711-08
# Samoles 3Bass&lSpike

Thorne Gregory of Enthalpy Analytical, Inc. received one sample on

7l23ll1; Heather Tarjeft received one sample on 7l24lll, and one

sample on 7125111, after being relinquished by URS Corporation of
Austin, TX. All samples were received at ambient temperature and in
good condition. Samples BP-WV-A3-M18-Bag and BP'\VV-44'MI8-
Bag were received without chain-of-custody documentation. Prior to,

during, and after analysis, the samples were kept under lock with access

only to authorized personnel by Enthalpy Analytical, Inc.

The samples were analyzed for 1,3-butadiene, acetonitrile, acrolein,

acetone, acrylonitrile, pentane, methylene chloride (dichloromethane),

hexane, benzene, trichloroethene, toluene, 1,2-dibromoethane, and

tetrachloroethene using the analytical procedures in EPA Method 18,

Measurement of Gaseous Organic Compound Emissions by Gas

Chromatography (40 CFR Part 60, Appendix A).

All samples and standards were introduced directly to the column using
an automated multi-port Valco gas sampling valve equipped with a

stainless steel loop. All target analytes were referenced to certified gas

phase standards.

The Agilent Technologies Model 6890, Gas Chromatograph "Gummo"
(S/1.{ US00028451) was equipped with Flame Ionization Detector and a

Rtx-l 30m x 0.32mm x 4.0um (SA{ 869999) capillary column, for these

analyses.

The calibration curves ùre included in the Calibration Curve
Chromatograms section of this report and referenced in the Analysis
Method column on the Detailed Results page.

For each calibration curve used, the first page ofthe curve contains all
method specific parameters (i.e., curve type, origin, weight, etc.) used to
quantiff the samples. The calibration curve section also includes a table

with the Retention Time (RetTime), Level (Lvl), Amount
(corresponding units), Area, Response Factor (AmlArea) and the

anal¡e Name. The calibration table is used to identifu (by retention

time) and quanti$r each target compound.

The acquisition method GCl14P165.M is included in the Calibration
Curve Chromatograms section of this report.
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QC Notes

Reporting Notes

Enthalpy Analytical Narrative Summary
(continued)

As required by the method, a recovery study was performed on a bag
sample. The bag sample BP-WV-A3-M18-Bag was spiked with 1-3

butadiene, acrolein, acetone, methylene chloride, hexane, benzene,
trichloroethene, and toluene on 7l27llI at 9:31 PM, held for the
appropriate time, then analyzed. The recovery efficiency values met the
method-required limits of 70 to 130%o for each analyte. The recovery
efficiency values were used to adjust the associated sample results
following equation 18-7 from section 12.8 for the spiked analytes. The
remaining compounds were unadjusted as indicated on the Summary
results page.

All sample preparation and analytical holding times specified in the
method were met.

These analytical results are reported on a wet basis. The user of this
report should determine the percent moisture in the sample and correct
the reported value to ppmvd as appropriate.

These analyses met the requirements of the NELAC Standard. Any
deviations from the requirements of the reference method or NELAC
Standard have been previously noted in the report narrative.

The results presented in this report are representative of the samples as

provided to the laboratory.
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Comoanv URS Comoration
Analyst MGM

Parameters EPA Method 16 - Tvpe

Custody

Analysis

Callbration

Chromatographic
Condition¡

QC Notes

Reporting Notes

Enthalpy Analytical Narrative Summary

Client # 409423t7
Job # 0711-08

# Samples 3 Bass

Thorne Gregory of Enthalpy Analytical, Inc. received one sample on

7l23ll1; Heather Tarjeft received one sample on 7124111, and one

sample on 7/25111, after being relinquished by URS Corporation of
Austin, TX. All samples were received at ambient temperature and in
good condition. Samples BP-WV-A3-M18-Bag and BP-I|tV-A4-M18-
Bag were received without chain-of-custody documentation. Prior to,
during, and after analysis, the samples were kept under lock with access

only to authorized personnel by Enthalpy Analytical, Inc.

The samples were analyzed for carbon disulfide using the Hewlett
Packard Model 5890, Series II Gas Chromatograph "Zeppo" (S/l'tr

3235A4448X) equipped with a Flame Photometric Detector and a

Restek Rfx-l 60m x 0.53mm x 5.0um (S/Nf 663 1 19) capillary column.

All samples and standards were introduced directly to the column using
an automated multi-port Valco gas sampling valve equipped with a

stainless steel loop. Carbon dioxide was were referenced to gas phase

standards prepared by certified permeation devices.

The calibration curves are included in the Calibration Curve
Chromatograms section of this report and referenced in the Analysis
Method column on the Detailed Results page.

For each calibration curve used, the first page of the curve contains all
method specif,rc parameters (i.e., curve type, origin, weight, etc.) used to
quantiff the samples. The calibration curve section also includes a table

with the Retention Time (RetTime), Level (Lvl), Amount
(corresponding units), Area, Response Factor (Amt/Area) and the

analyte Name. The calibration table is used to identiff (by retention
time) and quantiôr each target compound.

The acquisition method, FPDTEST2.M, is included in the Calibration
Curve Chromatograms section of this report.

None.

The results presented in this report are representative of the samples as

provided to the laboratory.

H
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Company URS Corp - Austin
Analyst JBB

Perameters EPA Method 18 Bas Cond FID

Custody

Analysis

Calibration

Chromatographic
Conditions

QC Notes

Reporting Notes

Enthalpy Analytical Narrative Summary

Client # 40942317
Job # 0711-08

# S¡mples 1 Run and I Soike

Steve Eckard received the sample on7l30ll1 after being relinquished by
URS Corporation of Austin. The sample was received at 3.9oC in good

condition. Prior to, during, and after analysis, the sample was kept under
lock with access only to authorized personnel by Enthalpy Analytical,
Inc.

The sample was analyzed for 1,3-butadiene, pentane, acrolein, acetone,

dichloromethane (metþlene chloride), hexane, benzene,

trichloroethene, toluene, tetrachloroethene, and 1,2-dibromoethane

using the analytical procedures in EPA Method 18, Measurement of
Gaseous Organic Compound Emissions by Gas Chromatography (40

CFR Part 60, Appendix A).

The Agilent Technologies Model 6890N, Gas Chromatograph

"Veronica" (SN US10645052) was equipped with a Flame Ionization
Detector and a Restek Rtx-624 105 m x 0.53 mm x 3.0 um (S/lt{

1032767) column, for these analyses.

The calibration curve is included in the Calibration Curve
Chromatograms section of this report and referenced in the Analysis
Method column on the Detailed Results page.

For each calibration curve used, the first page of the curve contains all
method specihc parameters (i.e., curve type, origin, weight, etc,) used to
quantiff the samples. The calibration curve section also includes a table
with the Retention Time (RetTime), Level (Lvl), Amount
(corresponding units), Area, Response Factor (AmlArea) and the

analyte Name. The calibration table is used to identiff (by retention
time) and quantif,i each target compound.

The acquisition method (GCl18P140.M) is included in the Calibration
Curve Chromatograms section of this report.

No target compounds were detected in the analyses of the laboratory
reagent water blank.

A matrix spike was prepared using an aliquot of the sample. The matrix
spike recovery values are presented in the Results section of this report
and ranged from 54.8 to 105%.

The results presented in this report are representative of the samples as

provided to the laboratory.H
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Company URS Com - Austin
Analyst JBB

Parameters EPA Method 18 Bas Cond

Client # 409423t7
Job # 071 1-08

# S¡moles I

Custody Steve Eckard received the sample on7/30111 after being relinquished by
URS Corporation - Austin. The sample was received at 3.9'C in good
condition. Prior to, during, and after analysis, the sample was kept under
lock with access only to authorized personnel by Enthalpy Anal¡ical,
Inc.

The sample was analyzed for carbon disulfide using the analytical
procedures in EPA Method 18, Measurement of Gaseous Organic
Compound Emissions by Gas Chromatography (a0 CFR Part 60,
Appendix A).

All samples and standards were introduced directly to the column using
an automated multi-port Valco gas sampling valve equipped with a
stainless steel loop. Carbon disulfide was referenced to certified
reference materials.

The Hewlett Packard Model 5890, Series II Gas Chromatograph
"Oscar" (S/f{ 2938425721) was equipped with a Flame Photometric
Detector and a Restek Stabilwax 30 m x 0.53 mm x 1.5 um column (SA{
1033248), for these analyses.

The calibration curve is included in the Calibration Curve
Chromatograms section of this report and referenced in the Analysis

Analysis

Method column on the Detailed Results page.

For each calibration curve used, the first page of the curve contains all
method specific parameters (i.e., curve type, origin, weight, etc.) used to
quanti$z the samples. The calibration curve section also includes a table
with the Retention Time (RetTime), Level (Lvl), Amount
(corresponding units), Area, Response Factor (AmUArea) and the
analyte Name. The calibration table is used to identi$r (by retention
time) and quantiS' each target compound.

Chromatographic The acquisition method (GCl16P49.M) is included in the Calibration
Conditions Curve Chromatograms section of this report.

QC Notes Carbon disulfide was not identified act a concentration above the
detection limit in the analysis of the lab blank.

A matrix spike was prepared using an aliquot of the sample. The
recovery value was 95.2%.

Calibration

Enthalpy Analytical Narrative Summary

H
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General Reporting Nlotes

The following are general reporting notes that are applicable to all Enthalpy Analytical, Inc. data

reports, unless specihcally noted otherwise.

¡ The acronym MDL represents the Minimum Detection Limit. Below this value the laboratory cannot
determine the presence of the analyte of interest reliably.

¡ The acronym LOQ represents the Limit of Quantification. Below this value the laboratory cannot
quantitate the analyte of interest within the criteria of the method.

¡ The acronym ND following a value indicates a non-detect or analytical result below the MDL.

o The letter J following a value indicates an analytical result between the MDL and the LOQ. A J flag
indicates that the laboratory can positively identifu the analyte of interest as present, but the value
should be considered an estimate.

o The letter,E following a value indicates an analytical result exceeding 100% of the highest calibration
point. The associated value should be considered as an estimate.

o The acronym DF represents Dilution Factor. This number represents dilution of the sample during the
preparation and/or analysis process. The analytical result taken from a laboratory instrument is

multiplied by the DF to determine the final undiluted sample results.

o The addition of MS to the Sample ID represents a Matrix Spike. An aliquot of an actual sample is
spiked with a known amount of analyte so that a percent recovery value can be determined. This shows
what effect the sample matrix may have on the target analyte, i.e. whether or not anything in the sample
matrix interferes with the analysis of the analyte(s).

o The addition of MSD to the Sample ID represents a Matrix Spike Duplicate. Prepared in the same

manner as an MS, the use of duplicate matrix spikes allows further confirmation of laboratory quality
by showing the consistency of results gained by performing the same steps multiple times.

o The addition of LD to the Sample ID represents a Laboratory Duplicate. The analyst prepares an

additional aliquot of sample for testing and the results of the duplicate analysis are compared to the
initial result. The result should have a difference value of within l0% of the initial result (if the results
of the original analysis are greater than the LOO.

o The addition of AD to the Sample ID represents an Alternate Dilution. The analyst prepares an

additional aliquot at a different dilution factor (usually double the initial factor). This analysis helps
confirm that no additional compound is present and coeluting or sharing absorbance with the analyte of
interest, as they would have a different response/absorbance than the analyte ofinterest.

¡ The Sample ID LCS represents a Laboratory Control Sample. Clean matrix, similar to the client sample
matrix, prepared and analyzed by the laboratory using the same reagents, spiking standards and
procedures used for the client samples. The LCS is used to assess the control of the laboratory's
analytical system. Whenever spikes are prepared for our client projects, two extra spikes are prepared.
The extras (randomly chosen) are labeled with the associated project number and kept in-house at the
appropriate temperature conditions. When the project samples are received for analysis, the LCSs are

analyzed to confirm that the analyte could be recovered from the media, separate from the samples

which were used on the project and which may have been affected by source matrix, sample collection
and/or sample transport.
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General Reporting Notes
(continued)

o Significant Figures: Where the reported value is much greater than unity (1.00) in the units expressed,

the number is rounded to a whole number of units, rather than to 3 significant figures. For example, a

value of 10,456.45 ug catch is rounded to 10,456 ug. There are five significant digits displayed, but no

confidence should be placed on more than two significant digits.

o Manual Integration: The data systems used for processing will flag manually integrated peaks with
an "M". There are several reasons a peak may be manually integrated. These reasons will be identihed
by the following two letter designations. The peak was not ìntegrated by the software 6NI', the peak

was integrated ìnconectly by the software 'II' or the wrong peak was integrated by the software
5'M'. These codes will accompany the analyst's manual integration stamp placed next to the

compound name.

'g'1
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Chain of Gustody Record

volatile orqanics from Method 18 Sqmplinq Trqi.ns eage I J 

-Project 
DCU3

e
tL
O(,
-o
Ø(J
o

o
tr
o(9
-o
o
c(õs
d)

.cg
F-
E
o)

Yètn
E
o
I

o
U)

=<n

c,
-o
E
f
z.
o)c
6
co(J
g)
.s
CL.g

E
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site BP.Husky Toledo
ProJect INumber 10942317
Prepared

by URS Corporat¡on

Sample lD Code Sample Matrix Date/Time

BP-\ A/-A2-M18b-
BagACond

8ag Sample A .

Condensate

'l l\tltt
11.ìñ x

Relinouished bv: 'ilJ{-,nL1
Date

tlçh
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Time

tL yç
Relinqu¡shed by: Dale T¡me
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Ghain of Custody Record

Volatile Oroanics from Samolino Trains
Page I of l-
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srte 
BP-Husky Toledo

ProJoct
Number 40942317

Prepared

by URS Corporat¡on

Sample lD Code Samplc Matrix Date/Time

BP-V\ /-42-M18b-
BagA

Baù Silplo A -Uel / ,t
22Lc x Time collected is E.T.

BP-VW-42-M18b-BagAcond - condensate sample will be shipped at a later date
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Results



Corpeny URS Cdp - Adin
ArdyÊr KMT

Palrmt$ EPA l¡ldH l8 AÅo.hñ

C[d¡ 40e,t2317
Job doTl r4s

I satrdéi 3 cofo€t€d Rw

MDL 0 224 (ug/ml)
LOQ 1 s7 (W/mL)

Comæund Acdonitrile

Lows cwe Limit I 57 (ug/mL)
Uppq Cwê Lim¡t 261 ('a/mL)

0711{8 m18 fube Results
EA# 0711-08R2 Page 41 of 971



MDL 0224 (ug/ml)
LOO I s7 (W/mL)

comæund Acetonitr¡le

Lows Cwe Limit I 57 (WmL)
Upps Cwe Limit 26r (ug/rÈ)

Sarpl.
ID

Låb lD
T1

Lab lO
t2

Lsò lD
f,3

A¡dy{È
M€úþd

Rot
l¡m
(rin)

Rd
l¡m
(rin)

Rlt
Tlm
(rin)

Itx
R.l

Coft
lt

(udûa)

Coæ
x2

(ùdr¿)

Corc
t3

(tCra)
rof AW

Coæ
(udra)

DF (ra
Aquol
Fador

Cåkh
WdSll

(r¡s)

Ræ
EI
(e.)

Cstch
WotSh

OEI
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MOL 01e6 (w/mL)
LOO I 57 (ug/ml)

Comæund Acrvonitrile

Corp$y URS Corp - Adh
A¡4/sl Kùr

PaEm.lm EPA I'ldH I 6 Ádldb.nat

ctidli40ea23t7
Job #lo7r r{s

I 5årÉ613 Colo€tGd RuÉ

Lowd Curve Limit 1 57 (w/mL)
Uppq Curye Limit '1,571 (ug/mL)
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compdty, URS corp - AÁdn
Areì/c.Kifl

Psßndd, EPA Mdd 18 Ad.orffi

cl¡d¡l.oe.Zàìt.
Job * Ot1 l{8

t Sårdó 3 Co¡oøt d R6
I

MDL 01s6 (W/mL)
LOO 1 57 (ug/mL)

compound Acrylonitrile

56ruo
ID

LddCw6 Limit 1 57 (ug/mL)
upps Curue Limit 1.57,l (ugr'mL)

A¡aly{t¡r
M€'úþd

R€t
Tm ,n,lmlffi

Ræ
Eñ
(*) Iri' lo*'

Rd Com
*'l

(údÍi.)

Coæ
fl3

(r€h-)

Coft
t2

(ug/r¡L)
OF

AW
Corc

(udd{-)

Cstch

R.l
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MDL 0 148 (ug/mL)
LOO 1 48 (ug/mL)

compound MTBE

coípo.ry URS cdp - AÀdt
Aßryú Krtl

PâÉffid EPA Mdhod la AAdbq*!

cl¡dt 40e12317
Jobf o7l1{8

I S.rpb. 3 CoM€d Rw

L@s CuNe Limit 1 48 (ug/ú)
llpH cuwe Limit 1,476 (w/mL)

0711{8 mlSfube Results
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Conp€¡y, URS Cqp - Adh
i Atdylr KMI
i PeEffiIEPAMd¡d'|8Ád.orbðb

Clidl,l09a23l7
JobtloTlt{s

I sandal3 coÌo6t d RrTr

MDL 0148 (llg/mL)
LOO 1 48 (€/mL)

Compouñd MTBE

LdscweLimit 1 48 (ug/mL)
Upper Cwe Limit 1,476 (t¡g,/mL)

S€rlpl.
to flffi lf;*l'l1l,mhs

Avg
Cffi

(udÍa)
DF

Ahuot
Facbr

Vol
(ra) OE

Cåtch
WdgH

(r€)

C.tch
We€tl

(us)
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I Cotrpoy URS Corp - ÀÉin
AElld KMf

PaEn 16 EPA M€lH 1 I Âdsdb.nb

cildt aoea23l7
Job # 071 l{s

# Sártlé 3 Co¡o€tod RE

MDL 0 193 (ug/mL)
Loa 1 æ ('lg/mL)

Compound 2-NilrcpÞpane

LwtrCurye Limit 'l 93 (ug/mL)
Uppq Curyê L¡mit 1,S36 (ug/ml)

0711{8 mlSTube Results
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Cotrpany URS Cdp - Arslh
An4/!lìKMl

PâÉffid EPA M€dFd I8 Adsorbíb

ClLdl,a0ea23l?
Jobl OTll{8

t SarË 3 Collo€tod R6

MDL 0 193 (ugr'ml)
LoQ 1s3 ('lgr'ml)

Compound 2-N¡bpþpâne

Ldqowo Limit 1 93 (ug/mL)
UpHCweLimit 1.e38 (W/rlL)

S6r$c
to

Låb lO
{1

L¡b lD
l2

Låb lO
*3

A¡rdy{*t
M€ú'od

Rrt
lkÉ
(rin)

Rd
Îm
(rin)

Rd
Îm
(rin)

IDt
Rd

Corc
#l

(tCrr{.)

Com
*2

(t¡dn{}

Coæ
*3

(r.g,il.)
tDi
:ofl

AW
Coæ

(udr¿)
OF

Vol
(Et)

A¡h'þl
Fa<lor

Catch
Wo€H

(us)

Ræ
Efi
(96)

Cåtch
Wotsh
('{)

O@
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CoñpÐy URS Cqp - AuJh
A¡aòaá KMT

PâEtrr.læ EPA Mdhod I ô Ad.qbd

ct¡ùr#140942317
Job tl o7i r4a

I sårEl6l 3 colo€tod RE
'l

MDL 0138 (w/mL)
LoO 1 38 (€/mL)

comÞund lsæctane

Lds Cwe Limit 1 38 1377
Uppq Cw€ Limit 261 (ug/mL)

0711{8 m18 Tube Results
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Cotrpsry URS Cdp - ÀÉin
A¡4/d KMI

PærÉtæ EPA Mdhod '18 Adsorbffi

Clirntl 4Oe4Zt'17
$bt oTll{8

I SatrplG. 3 ColoelGd R6

MDL 0138 (us/mL)
LOO 'l 38 (ug/mL)

comæund lsæclane

Lds CuNe Limit 1 38 1377
Uppa Cw€ Limit 261 (ug/mL)

Sârdo
ID

Låb lD
*l

Låb lD
*2

Lâb lD
#3

AÍEIF¡.
M€0þd

Rd
fw
'trinl

R.l
lm
(rrn)

Rd
fim
(rin)

ta Dl
Rd

Coæ
l1

(udnl-)

Com
{2

(udrrr)

Com
t3

(udía)
9a Di
CoD

Avg
Coæ

(udÍ{-)
tr (ít)

Alhrþl
Facior

C.tch
W6tSl1l
(w)

Ræ
ET
(%)

Cqtch
WerStf

OB
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Cotrpony URS Cqp - A¡fin
A¡ålyl Kùfl

PeEd6 EPA Mdlúd 16,qd.db$b

ctid ll ¿oea23 1 7
Jobl OTll{A

# såd$6l3 Colo6t€d RG

MDL 0 150 (w/ml)
LoO 1 59 (uS/mL)

Compound MIBK

LffiqCurye Limit 1 59 (ug/mL)
uppqCurue Limr 1,592 (ug/mL)

0711-08 m18 Tube Results
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Cortpá¡y URS Cdp - Alalin
AÆhÉjKMf

PåÉnì.tæ EPA ¡¡ldFd 18 Ádsoô{b

crdtl4ma23l7
JoblloTfi{s

f Sård6l3 colo@t d RB

MDL 015s (€/mL)
LOO I 50 (us/mL)

compound MIBK

Ldq Cufle L¡mit 1 59 (ug/rìL)
UpFCurye Lirrit 1,592 (ug/mL)

SatrÉe
ID

Lsb lD
*t

Lqb lD
*2

Lrb lO
*3

ArEl) *
M6dEd

Rd
Îm
ldnl

Rd
Îm
(trin)

R€i
Tlm
frin)

f, Oi
R€l

Corc
*1

(udnl)

Corc
t2

(udrii.)

Coæ
,3

(udrra)

*oi
Cd

AW
CÆrc

(udrrt)
OF (Ít)

Ahud
Fñr

Cåtch
W€þtl

(t+)

Ræ
Éf,
(94)

Cdch
WêrStt

OEI
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MDL 0221 (ug/ml)
LoO 2 21 ('rg/mL)

Comæund Chlorcbszen€

Cotrpdty URS C,qp - AFlin
A¡eö^rì KAff

PâEdN EPA Mdþd 'l 0 Ad.dbñ

crôd#140s{23r7
Job fll o?1 1.08

, Sård6i3 Coloøtod R6

Lowd Curue L¡mit 2 21 lluglñLl
Uppq Curve L¡mit 2,212 (U€/nL)

0711{8 m18 Tube Results
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Corpay URS Cdp - Arslh
Anetyc Klvff

PaÞm€r6i EPA Mdhod 1 I Ad.dbdÈ

Mt 109,,2317
Jobf 0711{€

i ssrdól3 Colo€t€d RG

MDL 0221 (€/mL)
LOa 2 2l (w/ml)

Comæund ChlorcbÐzene

Lils Curye L¡mit 221 lt$lnLl
Upps Cw€ L¡mit 2,212 (wlnL\

Såñdc
to

Leb lD
{1

Lâb lD
f2

tåb lD
#3

AMlys¡¡
Mrúþd

R6t Rd
Tim'fÌil
(rtn) (rin

Rd'lìd
(í{¡

IOä
R.i

Corc
l1

('4nnl-)

Com
t2

(udí{)

Corc
fl3

(udÍt)
f, Dil
Cod

Av!
Corc

(ùdÍa)
OF (Ít)

A'q'þl
Fsctor

Cålc+ì
Wqþt.

(us)

Ræ
Eñ
(9()

Catoh
WeiStl

OEI
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Compðny URS Cdp - turh
An4/n KMT

PáÉm.16 EPA MdH l8 Adrdbdb

ctidtl409423l7
Jobfll07fi4s

* SårElé 3 Coloet€d RG

MDL 0173 (ug,imL)
Loa 173 ('rlml)

Compound EthfbenzÐe

Lowdcurue Limit r 73 (ug/mL)
UpptrCurve Limit 1,731 (W/mL)

0711-08 mlSfube Resuhr
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Cotrpe¡y URS Cdp - tudill
A¡4rd l(MT

P¡Edæ EPA M€ûþd 18 Adsorbfils

MDL 0 173 (ug,/mL)
LOA I 73 (ug/ml)

Coñæund ElhylbeEÐe

LrytrCurue Limit 1 73 (ugr'mL)
upH Curue Limit 1,731 (w/mL)

SetrÉo
to | =r | ",r | ** | m* lffilffilffil*lJi,l,H,l,Jr,l*1,$å,1*1,*l*ltrllifrlml""l
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MDL 0 172 (us/ml)
LOO r 72 ('rg/mL)

Compound íl/ÞXylere

Cotrrpå¡ry URS Cqp - Adh
Ardyl KUf

PeEmGtdrEPA M.tH l8 Ådldbd

cld I 4oea23l7
Job t] o7r r4s

I Såñdé 3 CoIo€t6d RN

Lowq Curve Lirit 172 ( !€./nll
UppsCweLiñit 1,719 (ug/ml)

0711{8 mlSTube Results
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Corpåny URS Corp - A{ih
AEtyC Kfrl

PsEdN EPA Mdhod I I Adedbøb

Cl¡dtl,û0e42317
Job * 0?Í l4A

t Sårf,6 3 Coloøl€d RG

MDL 0 172 (us/mL)
LoA 1 72 (W/mL)

Compound m/ÈXylere

Lds Cude Limit 1 72 (ug/ml)
upptr Cwe Limit 1,719 ('a./mL)

071148 mlSTube Results
EA# 0711-08R2 Page 58 of 971

912312071

Serd€
ID

Lâb lO
T1

Lab lD
*2

L¿b lD
#3

ArCysi¡
Modþd

Rst.fim
(rin)

Rcl
lìm
(rin)

Ror
Tìm
(trin)

ra Dl
R6t

Corc
lt

(udÍt)

Corc
*2

(ud.rt)

Conc
t3

(udrra) Con

AW
Corc

(udnl)
of (nr)

Alhrþt
Fâcloa

Catch
W€tSti

(us)

Ræ
Efr
('.)

C€tch
WerSH

QEI



Cortp.ny URS Cqp - A!*r
Anå¡yd KMl

hEffi EPA ir.ùod l8 AódbdÈ

MDL O 181

LOO 1 81

Compound Styr€nê

LowqCuryê Limit I 81 (W/mL)
UppsCwe Lim¡t '1,810 (W/mL)

(us/mL)
(w/mL)

0711{8 m18 Tube Results
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: c"rF.iy úRs c,;.p - Adin
AttålyrtKMf, Èßdæ EPÂ Mdþd lA,qdsorb€ûb

c¡d a! ¡09423 I 7
JobrloTfi4s

I Sârdðl 3 colo€t€d Rm

MDL 0181 (w/mL)
LOO 'l 81 (ug/mL)

comæund Styrenô

LowsouN€L¡mit f 81 (ug/mL)
UppdCurve L¡mit 1,810 ('lg/rtl)

SârSô
to

Lâò ID
*1

Lâb lD
*2

l¡b lD
#3

Alþlys¡o
Mdrcd

R6l
Îft
f¡in

R.t
1d
(rin

Rd
Îm
(Ítn)

a oil
RC

Corc
t'l

(wlttl.)

Coæ
*2

(udl¿)

Com
t3

(udd)
r Dil
Com

A!g
Corc

(udnl.)
OF (ía)

Ai¡r¡l
Fador

Cotcl¡
W6roll
(w)

Ræ
Eñ
(*)

Catch
Wotsh

(us)
OEI
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MDL 0176 ('4lml)
LOO 1 76 (ug/nl)

comæund o-Xylsê

Lowdcurue Limit 1 76 (ug/ñL)
Upps CuNe Limit 1,756 (ug/mL)

0711-08 m18 Tube Results
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Corptry URS CoA - Adin
And)aá KMT

PãEdæ EPA Mdhod 18 Ád.db€nt3

MDL 0 176 (w/ml)
LoO 1 76 (W/mL)

Compound o-Xylae

LNerourve L¡mit I 76 (W/mL)
Upp6rCurue L¡mit 1,756 (ug/nl)

Ssrdo
to

Lab lD
l1

l,¿b lD
*2

Lab lO
*3

A¡ålysb
Mêúod

R€l
TkÈ
(rin)

Rål.lìm
(rin)

Rot
l-ñ
lnin

)a oi
R€t

Corc
*1

(udrrt)

Corc
T2

(udí{-)

Coæ
l3

(udrr{}

a OtI
:oft

AW
Com

(udßrl)
DF (ía)

Ahd
Fador

Câtch
W6€h

(w)

Ræ
Eñ
(t()

Cotch
Wsþh O6l
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MDL 0173 ('4/mL)
LOO 1 73 (ugr'mL)

Comæund Cumêæ

Cotrp{y URS Cdp - Allth
A¡raì/d KMf

PaEffi EPA Mtu I I Ad.o.b{tr

ci¡ìIt ¿¡ivä7i
Job fl O7l i{A

I Saq¡.. 3 Colo€l€d Rm

Lowsourue Limit 1 73 (ug/mL)
upps CuNe Limit 1,733 (ug/rn-)

0711-08 m18 Tube Results
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MOL 0 173 (ug/mL)
LOO 1 73 ('rs/mL)

comæund curere

Corp4y URS Cqp - Adin
Andjl3llfiT

PAEd6 EPA MEItþd 18 AdCtrbæ

cId ti 4oea23 I 7
JobJo?Í{s

* sstrdél 3 coro€t d R@

Ldqowe L¡mit 1 73 (ug/mL)
UppsCwe L¡mit 1,733 (W/mL)

*ry 
I tr I q;" I tv I m lffilffilffi R€t

Coæ
*'l

(udrrl.)

Com
t2

(udrr)

CÆrc
l3

(udrii-)

f, Dil
Cod

AW
Coæ

(udít)
* 

l,nï
A¡huol
Fåfrr

Côtdt
Wdþ}l
(r{)

Ræ
Efr
(t)

Câtch
W€€h Q@l
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Conpony URS Cdp - Adh
Am¡rd KMI

PsÉm.læ EPA l¡l€lt¡d I I A&sbd

ctbn I 40942317
Job* O7ll48

# sardé 3 CoIo€t€d R6

MDL 0240 (ug/mL)
LOO 2a0 (ug/mL)

compound NitFbdzene

LN6Curue L mÌt 2.a0 (ug/ml)
UppsCwê L mit 2,a0a (ug/mL)

0711{8 m18 Tubê Resuhs
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CompanyìURs Corp - Au6lh
AEI)õt KMI

P4amtærEPA Method 18 Tub€

ClkÐt #'¿1004,1317
Job #:071't{8

# S¿mpl€ô:3 Colo@t€d RúÉ

MDL 0201 (ug/mL)
LOO 2 0'1 (ug/mL)

Compound Ac¡ylon¡tr¡16

LowerCury€L¡mit 201 (ug/mL)
upper Curye L¡mit 2,013 (ugi mL)

Søplo
ID

Lab lD
*1

L6b lO
#2

Lab lD
#3

Amlys¡r
Metlþd

Ret
T¡ft
(min

R€t
1¡m
(mln)

Rol
Tire
(m¡n)

Rel

Conc
t1

(udmL)

Conc
T2

(udmL)

Cono
#3

(udmL)

% D¡II
Cono

AW
Cmc

(udmL)
OF (mL)

Catdr
Wdght

(us)

Ræ
EÍ
(%)

Catd¡
Wd{tht

Oual
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Compâny URS Corp - Awtin
Anâlyst KMT

Paamtm, EPA M€thod '18 Tub€

Clbnt #i¡10942317

Job # 071148
# S¿mpl€6 3 Cotro€l€d RuN

I¡DL 0 238 (us/mL)
LOO 1 96 (ugiml)

Compound Aætonitr¡l€

LowerCufleLimit 1 96 (ug/ml)
Upper Curyê L¡mit 1,965 (ug,/mL)

Samp e
ID

Lab lO
#1

Lab lD
t2

Lãb lD
#3

Amlysb
M€üþd

Rot
T¡m
(m¡n)

Rst
Tim
(m¡n)

Rôl
Tire
(m¡nl

É o¡l
R€t

Corc
#1

(udml)

Conc
#2

(udmL)

Cono
#3

(us/mL)

% D¡ñ

Corc

Aw
Conc

(udmL)
OF

Vol
(mL)

batd¡
Wdght

(u9)

Ræ
Eff
(9()

Catdr
W€lght

Ou6l
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CompanyjURS Corp- Au.tin
AM¡yBrlKfvlT

PtrâreIæJEPA Mdhod ,I8 TUbé

Cll€nl #l il09423l 7
Job #lo7r1-oB

# SánDl€6;3 Colloøted RUN

MDL 0 242 (ug/mL)
LOO 2 42 (ug/mL)

Compound 2-Nilropropen6

0711-08 mlSfube Results
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Lowêrcurve Lm t 2.42 (uglnLl
UpperCurye Lm t 2,420 (udnLl

Smple
ID

Lab lD
Ë'r

Lêb lD
#2

Lab lD
#3

Amlys*r
MêÚþd

Råt
T¡re
(ñún)

R€t
Tìm
(mln)

R€l
1m
(m¡n)

16 D¡I
Rel

Conc
T1

(udmL)

Conc
T2

(udml)

Cono
#3

(udmL) Coæ

AW
Conc

(udml)
DF

Vol
(mL)

Caldl
W€lghl

(w)

Ræ
Eff
(%)

Câtdr
Wctghl

Oual



CompanylURS Corp - Austin
AnalystlKMT

Parameters I EPA Method I 8 Adsorbent

Client il,10942317
Job 1071148

# Samolel3 Collocated Runs

Location BP-Husky Refining, LLC - DCU3: Toledo, OH

Spike lD Acetonitrile

Sample lD Type
Gatch we¡ght

(uql
!'prKe

AMT (uq)
l'ampre

Vol(DSLI Rec. (%)

BP-WV-A2s-M18s
BP-WV-A2-M18s

Sample 14.0 235 30.666
79.1

Soike 205 40.531

BP-WV-A3-M18s
BP-WV-A3s-M18s

Samole 0.00 235 37.914
77.3

Soike 182 35.1 87

BP-WV-A4-M18s
BP-WV-A4s-M18s

Sample 0.00 235 34.910 79.4
Spike 187 31.474

-

Avq Recoverv:l 78.6 |

-

Spike lD Acrylonitrile

Sample lD Type
Gatch Weight

(uq)
l'prKe

AMT (uq)
rampre
VollL) Rec. (%)

BP-WV-A2s-M18s
BP-WV-42-M18s

Sample 0.00 236
30 666

48.7
Soike 115 40.531

BP-WV-43-M18s
BP-WV-A3s-M18s

Samole 000 236
37.9',14

52.0
Spike 122 35.187

BP-WV-44-M18s
BP-WV-A4s-M18s

Sample 0.00 236 34.910
50.8

Spike 120 31.474

-

Avo Recoverv:l 50.5 |

-

Spike lD MTBE

Sample lD Type
Gatch we¡ght

(us)
:'prKe

AMT (uq)
:'ampre
Vol(L) Rec. (%)

BP-WV-A2s-M18s
BP-WV-42-M18s

Sample 0.00 22.1
30.666

0.0
Spike 000 40.531

BP-WV-A3-M18s
BP-WV-A3s-M18s

Samole 1.53 221 37.914
98.3

Soike 23.2 35.187

BP-WV-A4-M18s
BP-WV-A4s-M18s

Samole 0.00 22.1
34.910

84.2
Spike 186 31.474

-

Avo Recoverv:l 91.2 I

-

0711-08 m1.8 Tube Results
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Company IURS Corp - Austin
KMT

Parameters I EPA Method 1 I Adsorbent

Client I ¿$0942317

Job 11071148
# Samolel3 Collocated Runs

Location BP-Husky Refining, LLC - DCU3: Toledo, OH
Spike lD 2-Nitropropane

Sample lD Type
Catch We¡ght

(uq)
:'plKe

AMT fuoì
Jampre
VollLì Rec. (7o)

BP-WV-A2s-M18s
BP-WV-42-M18s

Samole 6.42 29.1
30.666

25.39
Spike 15.9 40.531

BP-WV-43-M18s
BP-WV-A3s-M18s

Sample 1.46
29.1

37.914
60.9

Soike 19.0 35.187

BP-WV-44-M18s
BP-WV-A4s-M18s

Samole 1.28
29.1

34.910
50.0

Spike 15.7 31.474

-

Avg Recovery:l 45.4 I

-

Spike lD lsooctane

Sample lD Type
Catch Weight

(uq)
SprKe

AMT (uol
sampre
Vol(Ll Rec. (7o)

BP-WV-A2s-M18s
BP-WV-A2-M18s

Samole 2.77
24.1

30.666
101

Spike 28.O 40.531

BP-WV-A3-M18s
BP-WV-A3s-M18s

Sample 0.00
24.1

37.914
103

Soike 24.9 35.1 87

BP-WV-A4-M18s
BP-WV-A4s-M18s

Samole 0.00
24.1

34.910
106

Spike 25.5 31.474

-

Avg Recovery:l 103 I

-

Spike lD MIBK

Sample lD Type
gatcn welght

(uq)
sprKe

AMT (uq)
Ðample
Vol(L) Rec. (%)

BP-WV-A2s-M18s
BP-WV-42-M18s

Samole 0.85 23.9 30.666
89.4

Spike 22.5 40.531

BP-WV-43-M18s
BP-WV-A3s-M18s

Sample 1.00 239 37.914
100

Spike 24.9 35.187

0711-08 m18 Tube Results
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BP-WV-A4-M18s
BP-WV-A4s-M18s

Sample 000
23.5

34.910
99.8

Soike 23.8 31.474

-

Avg Recovery'l-¡]!¡!-l



CompanylURS Corp - Austin
AnalystlKMT

Parametersl EPA Method 18 Adsorbent

Cliant 140942317
Job {071148

# SamoleC3 Collocated Runs

Location BP-Husky Refining, LLC - DCU3: Toledo, OH

Spike lD Chlorobenzene

Sample lD Type
Gatch We¡ght

(uq)
ùprKe

AMT (uql
:'ampre
Vol(L)

Rec. (%)

BP-WV-A2s-M18s
BP-WV-A2-M18s

Samole 13.7 33.2
30.666

117
Spike 56.8 40.531

BP-WV-A3-M18s
BP-WV-A3s-M18s

Sample 7.45 33.2
37.914

90.5
Soike 36.9 35.187

BP-WV-44-M18s
BP-WV-A4s-M18s

Sample 9.16 33.2
34.910

109
Spike 446 31.474

-

Avo Recoverv:I 106 t

-

Spike lD Ethylbenzene

Sample lD Type
Gatch We¡ght

(us)
ùprKe

AMT (uq)
Sampre
Vol(L)

Rec. (%)

BP-WV-A2s-M18s
BP-WV.A2-M,18S

Samole 287
26.0

30.666
67.6

Spike 55.5 40.531

BP-WV-A3-M18s
BP-WV-A3s-M18s

Sample 10.0 26.0
37.914 937

Spike 33.6 35.1 87

BP-WV-44-M18s
BP-WV-A4s-M18s

Sample 10.8 26.0
34.910

122
Spike 41 5 31.474

-

Avo Recoverv:l 103 I

-

Spike lD m/p-Xylene

Sample lD Type
Catch We¡ght

(uq)
JprKe

AMT fuol
Ðampre
Vol(L)

Rec. (%)

BP-WV-A2s-M18s
BP-WV-42-M18s

Samole 125 430 30.666
49.4

Soike 186 40.531

BP-WV-43-M18s
BP-WV-A3s-M18s

Sample 61 4 43.0
37.914

91.9
Spike 965 35.1 87

BP-WV-44-M18s
BP-WV-A4s-M18s

Sample 46.7 43.0
34.910

128
Spike 96.9 31.474

-

Avo Recoverv:l 89.6 I

-

0711-08 m18 Tube Results
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CompanylURS Corp - Austin
AnalystlKMT

Parameters I EPA Method 18 Adsorbent

Client 140942317
Job { 0711{8

# Samolei 3 Collocated Runs

Location BP-Husky Refining, LLC - DCU3: Toledo, OH
Spike lD Styrene

Sample lD Type
Catch Weight

(uq)
ÐprKe

AMT fuo)
Ðampre
Vol(L)

Rec. (%)

BP-WV-A2s-M18s
BP-WV-A2-M18s

Sample 5.62 27.2
30.666

149
Spike 47.9 40.531

BP-WV-A3-M18s
BP-WV-A3s-M18s

Sample 0.983 27.2 37.914
117

Spike 32.6 35.187

BP-WV-44-M18s
BP-WV-A4s-M18s

Sample 3.87 27.2
34.910

140
SD¡KE 414 31.474

-

Avg Recovery:l 135 t

-

Spike lD o-Xylene

Sample lD Type
Catch We¡ght

(uq)
sprKe

AMT fuq)
ùampre
Vol(L) Rec. (%)

BP-WV-A2s-M18s
BP-WV-A2-M18s

Sample 55.6 26.4
30.666 240

Spike 79.8 40.531

BP-WV-A3-M18s
BP-WV-A3s-M18s

Samole 110 26.4 37.914 99.9
Spike 366 35.187

BP-WV-A4-M18s
BP-WV-A4s-M18s

Sample 22.4 26.4
34.910

117
Soike 51.0 31.474

-

Avo Recoverv:l 80.3 I

-

Spike lD Cumene

Sample lD Type
Catch Weight

(uq)
l'prKe

AMT luol
ùampre
Vol(Ll

Rec. (%)

BP-WV-A2s-M18s
BP-WV-A2-M18s

Sample 425 26.0
30.666

92.5
Soike 29.7 40.531

BP-WV.A3-M,18S
BP-WV-A3s-M18s

Sample 000 26.0
37.914

102
So ke 26.4 35.187

BP-WV-A4-M18s
BP-WV-A4s-M18s

Samole 1.93
26.O

34.910
107

Spike 29.7 31.474

-

Avq Recoverv:l 101 I

-

0711-08 m18 Tube Results
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URS Corp - Austin
AnalystlKMT

Parameters I EPA Method 1 8 Adsorbent

Client f 40942317
Job 1071148

# SamoleJ3 Collocated Runs

Location BP-Husky Refining, LLC - DCU3: Toledo, OH

Spike lD Nitrobenzene

Sample lD Type
Catch We¡ght

(uq)
ùprKe

AMT (uol
Ðample
Vol(L)

Rec. (%)

BP-WV-A2s-M18s
BP-WV-A2-M18s

Sample 20.3 36.1
30.666

80.1
Soike 55.6 40.531

BP-WV-A3-M18s
BP-WV-A3s-M18s

Sample 7.O2 36.1
37.914

120
Spike 49.7 35.1 87

BP-WV-A4-M18s
BP-WV-A4s-M18s

Sample 15.5 361
34.910

105
Soike 51 I 31.474

-

Avq Recoverv:I 1O2 I

-

0711-08 m18 Tube Results
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ComDany URS Corporation
Analyst KMT

Parameters EPA Method 18 Adsorbents

Custody

Analysis

Enthalpy Analytical Narrative Summary

Client # 40942317

Job # 0711-08
# Samples 3 Collocated Runs

Steve Eckard of Enthalpy Analytical, Inc. received the samples on

7l30lIl at 3.9 oC after being relinquished by URS Corporation of
Austin, TX. The samples were received in good condition. Prior to,

during, and after analysis, the samples were kept under lock with access

only to authorized personnel by Enthalpy Analytical, Inc.

The samples were analyzed for acetonitrile, acrylonitrile, metþl tert-
butyl ether (MTBE), 2-nitropropane, isooctane, methyl isobutyl ketone

(MIBK), chlorobenzene, etþlbenzeîe, m/p-xylene, st¡/rene, o-xylene,
cumene, and nitrobenzene using the analytical procedures in EPA
Method 18, Measurement of Gaseous Organic Compound Emissions by
Gas Chromatography (40 CFR Part 60, Appendix A).

Each sample train consisted of a knockout impinger, a SKC XAD-4
(Cat# 226-93) sample tube, and a SKC Charcoal (Cat# 226-16) sample

tube. Each sample tube was divided into front half (FH) and back half
(BH) fractions. Each fraction was desorbed using 5 mL of low-benzene
carbon disulfide.

The condensate samples were received with zero headspace. An 8 mL
aliquot was removed and archived. The remaining condensate was

extracted with carbon disulfide. The carbon disulf,rde and aqueous layers

were separated and analyzed seperately. The aqueous fraction is termed
the raffinate.

The preparation technican observed that the tube fractions for sample

BP-\W-A2-M18s were labeled incorrectly. That is, the spikes tubes

were labeled as BP-ú\/V-A2-M18s and the unspiked tubes as BP-WV-
A2s-M18s. The samples have been labeled as received in the Results

and Sample Chromatogram sections of the report; however, the the

values have been applied correctly.

The Hewlett Packard Model 6890, Gas Chromatograph "Lucy" (SlN
US00039147) equipped with a Flame Ionization Detector and a Restek

Rtx-l 30 m x 0.32 Írm x 4.0 um (S/NI 450928) capillary column was

used for the extract analyses.

The Hewlett Packard Model 5890, Series II Gas Chromatograph

"Teller" (S/f{ 3033431174) equipped with a Flame Ionization Detector

and a Restek Stabilwax 30 m x 0.32 mm x 0.5 um (S/l{ 964070)
capillary column was used for the raffinate analysis.
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Calibration

Chromatographic
Conditions

QC Notes

Enthalpy Analyticî1"Ì"1i"ive Summary

The calibration curves are included in the Calibration Curve
Chromatograms section of this report and referenced in the Analysis
Method column on the Detailed Results page.

For each calibration curve used, the first page of the curve contains all
method specific parameters (i.e., curve type, origin, weight, etc.) used to
quantifr the samples. The calibration curve section also includes a table
with the Retention Time (RetTime), Level (Lvl), Amount
(corresponding units), Area, Response Factor (Amt/Area) and the

analyte Name. The calibration table is used to identiff (by retention
time) and quantifu each target compound.

The acquisition methods (GC121P086.M, GC121P0868.M, and

GCI22P038.M) are included in the Calibration Curve Chromatograms
section ofthis report.

A spike recovery study was performed for the compounds of interest
during the field test. The laboratory prepared aqueous spikes for
acetonitrile and acrylonitrile, at 235 ¡tg and 236 pg, respectively. The
lab provided XAD-2 tubes spiked with the remaining compounds of
interest. Each tube was spiked with 22.1 pg of MTBE, 29.1 ¡tg of 2'
nitropropane, 24.I pg of isooctane, 23.9 ¡tg of MIBK, 33.2 ¡t'g of
chlorobenzene,26.0 ¡rg of etþlbenzerle,43.0 ¡tg of p-xylene,27.2 pgof
styrene, 26.4 ¡tg of o-xylene,26.0 pg of cumene, and 36.1 pg of
nitrobenzene.

The collocated spike runs exhibited passing recovery efficiency values

(i.e. values between 70 - 130%) for most of the compounds. The passing

recovery efficiency values were used to adjust the associated sample

results for those compounds.

The recovery value for MTBE was calculated using only BP-Ú/V-43-
M18s and BP-llV-A4-M18s. The recovery eff,rciency values for
acrylonitrile, 2-nitropropane and styrene did not meet criteria. The
recovery values for these compounds were 50.5ol0, 45.4yo and 135%o,

respectively. These results have been reported as measured (i.e. not
adjusted).

Two of the spiked-XAD tubes were retained and desorbed and analyzed

in the same manner as the samples. They have been reported as XAI)
LCS 1 snd XAD LCS 2, and exhibited recovery values ranging from
92.8%to 99.8%.

'frra
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QC Notes
(continued)

Reporting Notes

Enthalpy Analyic 
îl"Tåi"ive 

S ummary

Two aqueous LCSs were extracted in the sample manor as the

condensate samples. The raffinate fraction of the LCSs were analyzed
with the sample raffinate fractions and exhibited recovery values

ranging from 76.1 to 89.3 for acetonitrile and acrylonitrile.

The m- and p- xylene isomers are inseparable and indistinguishable with
the equipment and conditions used for this analyis. These two isomers

have virtually identical responses. Therefore the instrument was

calibrated using p-xylene. Any results shown are accurate

representatations of the total of m-xylene and p-xylene present in the

sample, though specifics about these ¡-vo individual isomers cannot be

given. The sample chromatograms and calibration table are labeled as p-
xylene. The asociated results tables have been changed to reflect both
isomers.

These analyses met the requirements of the NELAC Standard. Any
deviations from the requirements of the reference method or NELAC
Standard have been previously noted in the report narrative.

The results presented in this report are representative of the samples as

provided to the laboratory.
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General Reporting Notes

The following are general reporting notes that are applicable to all Enthaþ Analytical, lnc. data

reports, unless specifrcally noted otherwise.

¡ The acronym MDL represents the Minimum Detection Limit. Below this value the laboratory cannot

determine the presence of the analyte of interest reliably.

¡ The acronym LOQ represents the Limit of Quantification. Below this value the laboratory cannot

quantiøte the analyte of interest within the criteria of the method'

r The acronym ND following a value indicates a non-detect or analytical result below the MDL.

o The letter J following a value indicates an analytical result between the MDL and the LOQ. A J flag

indicates that the lab-oratory can positively identiff the analyte of interest as present, but the value

should be considered an estimate.

¡ The letter I'following a value indicates an analytical result exceeding 100% of the highest calibration

point. The associated value should be considered as an estimate'

o The acronym.DF represents Dilution Factor. This nr¡mber represents dilution of the sample during the

preparation and/or anaþsis process. The anal¡ical result taken from a laboratory instn¡rrent is

-uitipli.d by the DF to determine the final undiluted sample results.

o The addition of ¡ly'^S to the Sample ID represents a Matrix Spike. An aliquot of an actual sample is

spiked with a known amount of analyte so that a percent recovery value can be determined. This shows

what effect the sample matrix may hàve on the target analyte, i.e. whether or not anything in the sample

matrix interferes with the analysis of the anal¡e(s).

o The addition of MSD to the Sample ID represents a Matrix Spike Duplicate. Prepared in the same

manner as an MS, the use of dupliiate matrix spikes allows further confirmation of laboratory quality

by showing the consistency ofresults gained by performing the same steps multiple times.

o The addition of LD to the Sample ID represents a Laboratory Duplicate. The analyst prepares an

additional aliquot of sample for iesting and the results of the duplicate analysis are compared to the

initial result. The result should have a difference value of within 10% of the initial result (if the results

of the original analysis are greater than the LOQ).

o The addition of AD to the Sample ID represents an Alternate Dilution. The analyst prepa¡es an

additional aliquot at a different dilution factor (usually double the initial factor). This analysis helps

confinn that nã additional compound is present and coeluting or sharing absorbance with the analyte of
interest, as they would have a different res¡ronse/absorbance than the anal¡e of interest'

¡ The Sample ID ¿C^S repr€sents a Laboratory Control Sample. Clean matrix, similar to the client sample

matrix, irepared and analped by the laboratory using the same r€agents, spiking standa¡ds and

pro""d.rår 
-used 

for the client of the laboratory's

anal¡ical system. Whenever sp spikes are prepared'

Thelxtras (randomly chosen) are labeled with kept in-house at the

appropriate temperature conditions. When the project samples are received for analysis, the LCSs a¡e

.ï"ryrø to con-firm that the anal¡e could be recovered from the media" separate ûom the samples

whiðh were used on the project and which may have been affected by source matix, sample collection

and/or sample transport.
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General Reporting Notes
(continued)

Significant Figures: Where the reported value is much greater than unity (1.00) in the units expressed,

thã number is iounded to a whole number of units, rather than to 3 sigrrificant figures. For example, a

value of \0A56.45 ug catch is rounded to 10,456 ug. There are five significant digits displayed, but no

confidence should be placed on mo¡e thur two sipificant digits'

Manual Integration: The data systems used for processing will flag manually integrated peaks with

an *lvl.. There a¡e several reasons a peak may be manually integrated. These reasons will be identified

by the following two letter designations. The peak was not integrated by the software *NI', the peak

was íntegrated-íncorrectly by itre software rII' or the wrong peak was integrated by the software
.'Wp'. These codes wiil accompany the analyst's manual integration stamp placed next to the

compound name.
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Chain of Gustody Record

Volatile orqanics fror.n Melhod 18 sampling.Trains e"g" I o¡ I

Project Dcu3

o
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()
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o
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-o
ócqt

q)
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F
Þ
o)*o-

<t)

E
o-

o(t)
=<J)

o)
_ô
E
=z.
(D
.=(5
co()
ct
.=o..+E(t Comments

Site 
BP-Husky Toledo

Project Iñ;ï;; 40e42317
PrePared 

uRS corporat¡on

Sample lD Code Sample Matrix Date/ïme

BP-V1/V-44-M18s-
CondA

Condensate - Botlle A

llxltt
lt'l o

x
BP-\Â/V-44-M18s-
Sorbent

Sorb€nt

x
BP-V1/V-44-M18s-
Charcoal

Charcoal

x
BP-h/V-A4s-M18s-
CondA

Condensate - Botlle A

r f rçlrr

l5{o

x x
BP-WV-A4s-M18s-
Sorbent

Sorbent

x x
BP-V\/V-A4s-M 1 8s-
Charcoal

Charæal
x x

^)Wilr Ltate

ilEoltt
Time

)2q5 7b/,,
Time

tî.ví
Rel¡nquished by' Date Tme

Rece¡ved by: Date fime ìelin¡liéhåd bv: Date ïime

)ate

¡h ln
Tlmo

?:çoA
\iôill No. Spened by: ieal f )ate lïme remp (c)

z1' Ùt*r)¿
d- ¿>

Scaf.#,

Remaù¡
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Chain of Gustody Record

volatile orq.aniqs from lvlethod lg.saFplinq Tlains Pase I of I

Project 
DCU3

o
tL-
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o

e
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þ
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(t)
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=u')

=

c)
-o
E
=z.
(¡)
c'õ
Co()
o)
.ço-.g
<t) Comments

site BP-Husky Toledo
ProJect

Number 40942317
Prepared

by URS Corporat¡on

Sample lD Code Sample Matrix Dateffime

BP-h/V-43-M18s-
CondA

Condensate - Bottle A

z/rqltt

lìo3

x
BP-V1A/-43-M18s-
Sorbent

Sorbenl

x
BP-\¡1/V-43-M 1 8s-
Charcoal

Charøal
x

BP-Vltu-A3s-M18s-
CondA

Condensale - Eottle A

z laq/r'

?,\o3

x x
BP-V1/V-A3s-M18s-
Sorbent

Sorbent

x x
BP-V1/V-A3s-M 1 8s-
Charcoal

Charcoal

x x

vbww )3te

tlpht
Time

r2y5
)ate

7b/n
Tme

t? vi
Relinquished by: Date fime

leceived by: Date Tme RefinP¡shsd by: 0até Tme

)ale

ìl t ltt
nme

frô¡-
Alrblll No. 9pened by: Seal # )ale f¡me äir" ffi,-

Scel.t bndlüon

6.-rl
ffi.
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Ghain of Gustody Record

votatite orqa[ic.s froF Mqthgd lg samplinq Trains Pase I or I

Project 
DCU3
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E
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l
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U) Comments

s¡te 
BP-Husky Toledo

ProJect INumber 10942317

Prepared

by URS Corporat¡on

Sample lD Code Sample Matrix Date/Time

BP-V1it/-42-M18s-
CondA

Condensâte - Bottle A l/rr/rr

â aoß

x
BP-V1A/-A2-M18s-
Sorbent

Sorbent

x
BP-V1¡1/-42-M18s-
Charcoal

Charæal
x

BP-\¡W-A2s-M18s-
CondA

uondefìsale - u0rue A 7/¿r/tt

laol
x x

BP-V1N-A2s-M'18s-
Sorbent

Sorbent

x x
BP-WV-A2s-M18s-
Charcoal

Charcoal

x x

^;iW't/,; tlâte Irtht) T¡mE

t?y s
Re Date

th/,t
Time

t? ttÇ

Relinquished by: Date Tme

Received by: Daté lrme RelinquËhÉrú byi Daté Time

Dato

¡TrtI
Íme

3:9 o
\irblll No. lp€ned by: Seal # Date nme 'lrt'i' k\.

S€e! ü'

ñam¡fia
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Spreadsheet Calculations 
 
 
 



BP-Husky DCU3 Vent Test

Run No.
Date

Time Start
Time Finish

Stack Diameter (ft)
Dry Gas Meter Calibration (Yd)

Barometric Pressure ("Hg)
Height of Sampling Location (ft)

Static Pressure ("H2O)
Corrected Barometric Pressure ("Hg)

Initial Meter Reading (L)
Final Meter Reading (L)

Meter Volume (L)
Average delta H (" H2O)
Average DGM Temp (F)
Test Duration (minutes)

Meter Volume (dsL)
Average Sample Rate (L/min)

In Out In Out In Out In Out In Out In Out
113 111 110 110 98 98 97 94 107 106 105 104
113 111 110 110 98 98 97 96 108 106 104 104
112 112 110 110 98 98 97 96 108 107 105 104
112 111 110 110 98 97 97 96 108 107 105 105
112 111 111 110 99 97 99 97 108 107 106 105
112 111 111 111 98 97 98 97 108 107 106 106
113 112 112 113 98 97 98 98 108 108 107 107
113 112 112 113 98 97 99 98 108 107 108 107
114 112 113 113 98 97 99 98 108 108 109 108
114 112 113 113 99 97 100 98 109 108 110 109
114 112 114 113 99 97 100 99 109 108 110 109
114 113 115 114 99 97 100 99 110 110
114 113 115 114 98 97 100 99 110 110
115 113 115 115 98 97 100 99

0.1
0.1

1.3
1.2

0.5
0.5

0.489 0.649 0.612

0.1
0.1
0.1
0.1

Delta H
0.1
0.1
0.1

0.1

1.3
1.3
1.2

1.3
0.5

Method 18 (Sorbent)

7/21/2011

Data Entered By:

Data Checked By:

A2-S
7/21/2011

3.21
29.00

20:57
22:08
0.6667
0.987

20:57
22:07
0.6667
0.994

112.5
71

30.666

A2

21.058
55.809
34.751
0.10

29.00
0

0.1

Meter Temps

0.1
0.1
0.1
0.1

29.00
0

3.21
29.00

112.1
70

40.531

4654.70
4700.14
45.440
1.27

1.2
1.2
1.2
1.2

Delta H

1.3

Meter Temps

1.4
1.3
1.4
1.3

19:55
21:03
0.6667
0.987

Delta H
0.5
0.5
0.5

97.8
68

37.914

0.5

Meter Temps

0.5
0.5
0.5

dcw

A3
7/24/2011

58.973
100.56
41.583
0.50

29.16
0

3.41
29.16

A3-S
7/24/2011

19:55
21:03

0.5

0.5
0.5
0.5
0.5

3.41
29.16

4704.50
4742.84

0.6667
0.994
29.16

0

35.187

Delta H
0.5

38.340
0.50
98.0
68

29.2
0

0.5
0.5
0.5

0.5
0.5
0.5
0.5

140.346
38.914
0.50
107.6

60

0.564 0.649

0.5
0.5

A4
7/25/2011

14:40
15:40
0.6667
0.987

18.96
29.2

101.432

Meter Temps

0.5
0.5
0.5
0.5

34.910

Delta H
0.5

0.5

Meter Temps

0.5
0.5
0.5

0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5

31.474

Delta H
0.5

34.800
0.50
107.0

60

0.580

A4-S
7/25/2011

14:40
15:40
0.6667
0.994

18.96
29.2
4745

29.2
0

0.5
0.5
0.5
0.5

4779.8

0.5
0.5
0.5

0.5
0.5
0.5
0.5

0.5

112.54 112.14 97.75 98.04 107.64 107.04

0.5

Meter Temps

0.5



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Data Sheets 
 
 
 

























 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Section L 
Method 25A � VOC 

 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Calibration Data 
 
 
 



A2 A3 A4 C1 C2 C3 D2 D4 D5

Selected DR 21.29 21.32 16.83 18.68 17.27 18.32 106.37 105.82 107.86
Average Pre‐test DR 20.13 21.32 13.35 18.14 17.27 17.90 106.37 105.82 107.86

Post‐test DR 21.29 13.94 16.83 18.68 15.79 18.32 105.34 95.38
THC1 Pre‐test DR 20.59 21.12 13.53

Post‐test DR 21.84 13.68 16.98
THC2 Pre‐test DR 19.68 21.52 13.18

Post‐test DR 20.74 14.21 16.69
M18 Pre‐test DR 15.58 14.22 16.32

Post‐test DR 15.15 14.46 16.11
O2 Pre‐test DR 23.46 22.43 14.27 17.65 17.49 17.86

Post‐test DR 24.27 15.43 18.57 18.55 16.08 18.53
CO2 Pre‐test DR 24.48 23.88 14.30 18.62 17.05 17.94 109.41 108.44 107.86

Post‐test DR 24.59 14.83 18.63 18.82 15.50 18.11 108.58 94.61
NOx Pre‐test DR 109.77 106.79 106.31

Post‐test DR 107.40 95.80
SO2 Pre‐test DR 99.93 102.23 109.40

Post‐test DR 100.03 95.72

M308 THC1 Post Test 15.58 14.22 16.32
THC2 Post Test 15.15 14.46 16.11

Average Post Test 15.37 14.34 16.22

Notes: THC dilution ratio is better than any other.  The diluted THC response is higher and more in the calibration range of the instrument

So:  For Runs A2, A3, A4, THC only used for developing average Pre, and post‐test DR

For runs C1, C2, C3, D2, d4, and D5, the other analytes are used to develop DR.

Once the average DR is developed, the larger of pre‐ or post‐test DR is used for the run.  This is conservative.  

Since DR is not separable from analyzer drift, and this drift is addressed by use of the larger value, values are not corrected for drift, according to the methods.  

DILUTION RATIO SUMMARY









URS
Total Hydrocarbon Analyzer

Cal¡brat¡on Data

Tert Run A2
THCI Calibration Data Summary

Project lD= 4t942317
Date= 21-Jul

lnstrument lD= Thermo 51C-HT
lD Numbee Buddy

Calibration Span Value (direct)= 10,000
Calibration Span Value (diluted)= 1,S00

Analy¿er Operating Range: 10,000
un¡ts= ppm\^¡, as propane

Technicians= KMM

T 5ol" l¡m¡l

Cvlinder lD Certified Value
CEM Absolute

Time Resoonse Difference
Cal Error

l% of Value
Percent of

Snan

NZ

cc35238s
cc62892
cc16718

U

I 000
5 010
3 020

]Y:Ul -l
'19:12 8,256
19:14 5,195
'19117 3.191

I
256
185
171

ota
3.2%

5.7V"

nta
83o/o

52%
32o/o

Note: Operator may use either mid or low CaHs standard for hourly drift checks, per URS SOP-27.

EPA Method 254 Calibration Error Test Results

Note: Operator may use either mid or low C.Hu standard for hourly drift checks, per URS SOP-27.

N2
cc261620
cc261608

0
29,900
15,000

20't7
20 08
20't0

4
29,770
't5,o22

4
130
22

nla
0.4%
0.1%

2O:17
20:12

22:44 -T

22:55 7,593

THCI PoshTest Dilution Ratio

Cvlinder lD
cEM D¡lutton

Cert¡fied Vâlue Time ResDônse Rât¡o
Percent ol

Soan

cc261620
cc261608
cc352385

29,900
15,000
8.000

2252 1,365
2253 684
2255 369

21.9
21.9
21.7

91%
460/o

250/"

Àverâde 21.4

lD Certified Value T¡me



URS
Total Hydrocarbon Analy¿er

Calibration Data

Tc¡t Run A2
THC2 Cal¡brat¡on Data Summary

Project lD= 409423'17
Date= 2l-Jul

lnstrument lD= J.U.M. $3004
lD Numbee 207745

Calibration Span Value (direct)= 30,000
Calibration Span Value (diluted)= I,525

Anallzer Operating Range: 100,000
un¡ts= ppm\rw as pfopane

Technic¡ans= KMM

EPA Method 254 T 5olo limit

Cvlinder lD Certified Value
UtsM AOSOIUIE

Time Response D¡fference
cal Error

lol. ôf Vâlue
Percent of

-Qnan

N2
cc261620
cc261608
cc352385

0
29,9(x)
't5,000

8.000

19:01 0
'19:03 29,608
19:05 '15,5¿A

19:12 8.254

0

292
548
254

nla
1.Oo/o

3.7%
't uo/^

nla
99Yo

52Yo
)Ro/^

Note: Operator may use either mid or low C.Hu standard for hourly dr¡ft checks, per URS SOP-27.

EPA Method 25A Calibration Error Test Results 5% l¡m¡t

Certified Value
CEM Absolute

T¡me Resoonse DifferenceCvl¡n.ler lD
ual tsrror

(o/" o1 Vahn
N2

cc261620
cc261608
cc352385

2Oi17 -1'l
20:08 29,900
20:10 14,990
2O:.12 8.005

11

0
'10

5

0
29,900
15,000
8.000

nlA
0.OYo

0.1Yo
o 10/"

Note: Operator may use either mid or low CaHs standard for hourly drift checks, per URS SOP-27.

29,900
I 5,000

20:08
2O:1O

1,520
762 19.7

19.7

EPA jol" I ¡m¡t

Cvlinder lD Certified Velue

uat. Errof
CEMS

Time Resoonse

lJntt
CEMS

T¡me Resoonse
Drift

/o/^ nf Sn¡n\

N2
cc352385

0
I 000

2O117

20:.12

-11
8,005

2244 -23
2255 7,512

0 0o/o

-1.60/"

cc261620
cc261608 2253

2255



URS
Total Hydrocarbon Analy¿er

Calibration Data

Tett Run A3
THCI Calibration Data Summary

Project lD= 409423l7
Date= 24-Jul

lnstrument lD= Thermo 51C-HT
lD Number Buddy

Analyzer Operating Range: 10,000
Calibration Span Value (direct)= $,666

Cal¡brat¡on Span Value (diluted)= 1,500
Units= ppmvw as propane

Techn¡cians= KMM

Note: Operator may use either mid or low C3H6 standard for hourly drift checks, per URS SOP-27.

EPA Method 254 5olo limit

Cvlinder lD Certified Value
çtrM AOSOIUIe

Time Resoonse Difference
Cal Enor

(o/" oÍ Velue\
Percent of

Snan

N2
cc352385
cc62892
ccl6718

0
I 000
5 010
3 020

19:05 -1

19:13 7,889
19:15 4,998
19:17 3.077

I
111

12

57

nla
1.4%
O.2o/o

1.90/"

ila
88Yo

56Yo
?ao/^

EPA Method 254 Calibration Error Test Results

Note: Operator may use e¡ther mid or low CaHB standard for hourly drift checks, per URS SOP-27.

Absolute
Difference

4
115
30
47

0
29,900
15,000

29,785
14,970
8.O47

cc261608
cc352385

19 3'l
19 33

1,4'tO
709 21.2

21.O

EPA Method 254 3ol" Limìl

Cvlinder lD Certified Value

ual. tsfTor

CEMS
Time Resoonse

Ltnlt
CEMS

Timô Qacnnnca
Drift

/o/^ nf Snen\

N2
cc352385

0

8 000
19 40 -4
19 35 8047

2'l:19 2
21:35 8,216

o1%
19o/o

21iU
21:35



URS
Total Hydrocarbon Anallzer

Calibration Data

Te¡t Run A3
THC2 Cal¡bration Data Summary

Projêct lD= 40542317
Date= 24-Jul

lnstrument lD= J.U.M. &3004
lD NumbeF 207745

Anallzer Operating Range: 100,000
Calibration Span Value (d¡rect)= 30,000

Calibration Span Value (diluted)= 1,394
un¡ts= ppmvw as propane

Techn¡c¡ans= KMM

EPA Method 254 Calibration ErrorTest Results 5ol" l¡m¡l

Cvl¡nder ll) Certifiecl Value
CEM Absolute

Time Resoonse Difference
Cal Error

l% of Valuel
Percent of

Snan

N2
cc261620
cc261608
cca523&5

l9:05
19:'10
19:1 I
19:13

-66
28,724 1176
15,6¿!0 640
4.221 221

0
29,900
15,000
8.O00

nla
3.9Yo

4.3Yo
2.8o/o

ila
96%
52o/o

27o/o

Note: Operator may use either mid or low CaHB standard for hourly drift checks, per URS SOP-27.

254 Calibration Error Test Results

Note: Operator may use either mid or low CaHB standard for hourly drift checks, per URS SOP-27.

cc261620
cc261608
cc352385

-12
29,986
14,930

12

86
70

THC2 Pre-Test

Cvlinder lD Certified Velue
UEM Urlutron

T me Resoonse Ratio
Percent of

Soan
cc261620
cc26 1 608
cc352385

29,900
15,000
8.000

19:31 1,393
19:33 694
19:3li 372

21.5
21.6
21.5

100o/o

50Yo
t70/^

Averaqe 21.5

254 Celibration Drift Test 3% Lim¡t

Cvlinder lD Certified Vakre

Cal. Error
CEMS

lima Rêc^ôñca

Ltnn
CEMS

Timc Rêcnôncê
Drift

l% of Soan)

N2
cc352385

0
I 000

19 40 -12
19 35 8,014

21 29 -9
21 35 I 090

00%
0 3Vo

21 32
21 U

2,O92
1,050

143
143
141

lD Cert¡fied Value Time



uRs
Total Hydrocarbon AnalY¿er

Cal¡bration Data

Tett Run Aá
THCI Calibration Data Summary

Project lD= 40942317
Date= 25-Jul

lnstrument lD= Thomo 51C-HT
lD Numbêr= Buddy

Analy¿er Operating Range: 10,000

Calibration Span Value (direct)= 9,000
Cal¡bration Span Value (d¡luted)= 2,300

Un¡ts= ppmvw as propanê
Technicians= KMM

Note: Operator may use either mid or low CaHs standard for hourly drift checks, per URS SOP-27

EPA Method 254 Calibration Error 5olo limit

Cvlinder lD Certifìed Value
UtrM AOSOIUIC

Time Resoonse Difference
Cal Error

lol" of Valuel
Percent of

Sñân

N2
cc3{t2385
cc62892
ccl67t8

0
I 000
5 010
3 020

11:09 -4 4
10:54 8,009 I
10:56 4,832 178
10:59 2.987 33

îla
o.1%
3.6Yo

'1.10/"

ila
89%
54%
?Ao/^

254 Calibration Error Test Results 5ol" lim¡t

CEM Absolute
Time Resoonse DifferenceCvlindcr lf) Certified Value

Cal Error
(% of Value)

N2
cc261620
cc261608
cca623À5

1

481
67
170

0
29,900
15,000
8.OOO

11:26 -1

11:28 29,419
11:29 14,933
11:31 A.17O

nla
1.60/o

0.4o/o

? 10/"

Note: Operator may use either mid or low C3H6 standard for hourly drift checks, per URS SOP-27.

cc261608
cc352385

11:.28

11:29
2,174
't,103 13 6

13.3

25A. 3ol" L¡m¡l

Cvlinder lD Certified Value

ual. tsrfor
CEMS

Time Resoonse

Llnlt
CEMS

Timê Þacñññca
Drift

/o/^ nf Snanì

N2
cc352385

0
I 000

11 26
11 31

-1

8.170

't5 43
15 54

-1

8,174
O Olo
o ov.

29,900
15,000 15:52

'15:54



URS
Total Hydrocarbon Anallzer

Calibration Data

Tcrt Run A4
THC2 Calibration Data Summary

Project lD= 40942317
Date= 25-Jul

lnstrument lD= J.U.M. $3004
lD Numbee 20774{i

Anallzer Operating Range:'100,000
Cal¡brat¡on Span Value (d¡rect)= 30,0100

Calibrat¡on Span Value (diluledl= 2,271
units= ppmvw as pfopano

Technicians= KMM

EPA Method 254 Calibration Error Test Results 5% limit

Cvlinder lD
Uts,M ADSOIUIE

Time Response DifferenceCertified Value
Cal Error

lol" of Valuel
Percent of

Sñâñ

11:09 6
10:48 28,608
10:49 15,334
10:54 8,049

N2
cc261620
cc261608
cc352385

0
29,900
15,000
8.000

6

1292
334
49

nla
43%
2.2Yo
n Aol^

îta
95Yo

51ø/o

)70/^

Note: Operator may use either mid or low CaHs standard for hourly drift checks, per URS SOP-27.

lD Certified Velue Time

cc261620
cc261608

11:28
11:29
11:31

29,453
14,941
8.1 56

Note: Operator may use either mid or low CaHg standard for hourly drift checks, per URS SOP-27

Dilution
Retio

cc261620
cc261608

29,900
r 5,000 11',29

I 1:31
1,1u
6t9

13.2
12.9

11:26 2
11:31 8,156

15:43 2
15:54 8,172

lD Certified Value Time
Çc261620
cc261608

Dilution
Ratio
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URS Corporation
9400 Amberglen Blvd

Austin, TX78729

BP-Husky Ref,rning LLC - DCU3
Toledo, OH

Project # 40942317
PO # 2s3716.US

Analyical Report
(071 1-0e)

EPA Method 26A
Hydrogen chloride, Hydrogen fluoride

Chloride

EPA OTM 29
Hydrogen cyanide

Enthalpy Analytical, lnc.
Phone:(919)850 -4392 I Fax: (919)850 -9012 / www.enthalpy.com

800-1 Capitola Drive Durham, NC27713



I certify that to the best of my knowledge all analytical data presented in this report:
¡ Have been checked for completeness
. Are accurate, error-free, and legible
¡ Have been conducted in accordance with approved protocol, and that all deviations and

analytical problems are summarized in the appropriate narrative(s)
This analytical report was prepared in Portable Document Format (.PDF) and contains 190 pages.

Report Issued: 091 l4l20ll

QA Review Performed by - Bonnie L Evans

-ga
EA# 071 1 -09 Page 2 of 1 90



Summary of Results



URS Corp. - Austin
AMP
EPA Method 26A H2SO4

Client #140942317
Job #10711{9

# Samolesl3 Runs. 3 Blanks

lD / Catch

BP.WV
M26A-C1-Acdlmp M26A-C2-Acdlmp M26A-C3'Acdlmp

Hydrogen fluoride
Hydrogen chloride

1,680 ND
1,640 ND

1,139 ND
1,112 ND

1,526 ND
259,550

M26A-EntRB-
M26A-CFB-Acdlmp H2SO4 Soln M26A-EntRB-Water

6.42 ND
6.27 ND

Hydrogen fluoride
Hydrogen chloride

220 ND
215 ND

125 ND
122 ND

071 1-09 res m26a
EA# 071 1 -09 Page 4 of 1 90 sh2t2011



URS Corp. - Austin

EPA Method 26A NaOH

17
Job #1071149

# Samplesl3 Runs, 2 Blanks

Com lD / Catch Weioht

BP.UN
M26A-C1-Alklmp M26A-C2-Alklmp M26A-C3-Alklmp

Chloride 296 ND 86.0 ND 69.6 ND

M26A-cFB-Atkt m p 
M26A'EntRB-NaoH

Chloride 64.8 ND 40.8 ND

071 1-09 res m26a
EA# 071 1-09 Page 5 of 'l 90

9112t2011



Results

Ë.J
EA# 071 '1-09 Page 7 of 190



Corp. - Austin

Method 264 (H2Soz|)

Clienl#140942317
Job #1071 1-09

# Samplesl3 Runs, 3 Blanks

MDL 0.0200 (ug/mL)
LOQ 0.200 (ug/mL)

Compound Hydrogen fluoride as Fluoride

Lower Curve Llm¡t 0.200 (ug/mL)
UpperCurve Limit 15.0 (ug/mL)

Sarnple
ID

Lab lD
#1

Lab lD
*2

Analysis
Method

Ret
Tirne
(min)

Ret
Tin¡e
(m¡n)

% D¡fI

Ret

Conc
#1

(ug/mL)

Conc
#2

(ug/mL)

o/o Dit,
Conc

Avg
Conc

(ug/mL)
DF

Vol
(mL)

Catch
Weight

(us)
Qual

M26A€1-Acdmp ø1-3501.D ø1-3502.D HPLC63PG6.M NA t¡A ]\¡A 0.0200 0.0200 0.0 0.0200 10 7 978 1 053 1 680 ND

HPLC63PG6.M

Native Amount (

0711-09 res m26a
EA# 071149 Page I of .190

9t12t2011



URS Com. - Austin

EPA Method 264 (H2SO4)

Client #140942317
Job #10711{9

# Samplesl3 Runs, 3 Blanks

MDL 0.0200 (uS/mL)

LOQ 0.200 (ug/mL)
Compound Hydrogen fluorile as Fluoride

Lower Curve Limit 0.200 (ug/mL)
Upper Curve Limit 15.0 (ug/mL)

Sample
ID

Lab lD
#1

Lab lD
#2

Analysis
Method

Ret
Tirne
(min)

Ret
Time
(min)

o/o DiÍ'
Ret

Conc
#1

(ug/mL)

Conc
#2

(ug/mL)

o/o DiÍl
Conc

Avg
Conc

(ug/mL)
DF

Vol
(mL)

Catch
Weight

(us)
Qual

0.01N l-l2SO4/NaOH RB 007-0801.D 007-0802.D HPLC63PG6.M l.¡A ¡tA l.lA 0.0200 0.0200 0.0 0.0200 1 100 1.053 o.o21'l ND

HPLC63PC'6.M

071149 res m26a
EA# 0711{9 Page 9 of 190

9t121201',l



URS Corp. - Austin
AIVTP

Method 264 (H2soll)

Client #140942317
Job #10711-09

# Samplesl3 Runs, 3 Blanks

MDL 0.0200 (ug/mL)
LOQ 0.200 (udmL)

Compound Hydrogen chloride as Chloride

Lower Curve Limit 0.200 (ug/mL)
Upper Curve Limit 15.0 (ug/mL)

Sarnple
lD

Lab lD
#1

Lab lD
#2

Ret
Tirne
(min)

Ret
Tirne
(m¡n)

o/o Dill
Ret

Conc
#1

(ug/mL)

Conc
#2

(ug/mL)

o/o DiÍl
Conc

Avg
Conc

(ug/mL)
DF

Vol
(mL)

Ac¡d
Conversion

Factor

Catch
Weight

(ug)
Qual

M26A€1-Acdknp 041-3501.D 041-3502.D HPLC63PG6.M l.lA l.¡A NA 0.0200 0.0200 0.0 0.0200 10 7,978 't.o28 1ü0 ND

Spike Amount
Native Amount
Spike Recovery

Amount
Native Amount
Spike Recovery

0711{9 res m26e
EA# 071 I {9 Page I 0 of 1 90

9t12t201',l



Corp. - Austin

Method 264 (H2SO4)

Client #140942317
Job #10711{9

# Sampþsl3 Runs, 3 Blanks

MDL 0.0200 (ug/ml)
LOQ 0.200 (ug/mL)

Compound Hydrogen chloride as Ch¡or¡de

Lower Curve Limit 0.200 (ug/mL)
UpperCurve Limit 15.0 (ug/mL)

Sample
It)

Lab lD
#1

Lab lD
#2

Analysis
Method

Ret
Tirne
(min)

Ret
Time
(min)

o/o Dú
Ret

Conc
#1

(ug/mL)

Conc
#2

(ug/mL)

% D¡fI
Conc

Avg
Conc

(ug/mL)
DF

Vol
(mL)

Catch
Weight

(us)
Qual

O.O1N H2SO4/NaOH RB o07{80't.D oo7{802.D HPLC63PG6.M ì.¡A NA NA 0.0200 1 1.00 1.O24 ND

HPLC63PG6.M

0711-09 res m26a
EA#0711{9 Page l1 of190

9t12t2011



ParanreterslEPA Method 26A (NaOH)

Client #140942317
Job #10711-09

# Samplesl3 Runs, 2 Blanks

MDL 0.0200 (ug/mL)
LOQ 0.200 (ug/ml)

Compound Chloride

Lower Curve Limit 0.200 (ug/ml)
UpperCurve Limit 15.0 (ug/mL)

Sample
Ð

Lab lD
#1

Lab lD
#2

Analysis
Method

Ret
Time
(m¡n)

Ret
Time
(m¡n)

Yo Dil
Ret

Conc
#'l

(ug/mL)

Conc
t2

(ug/mL)

o/o DiÍl
Conc

Avg
Conc

(ug/mL)
DF

Vol
(mL)

Catch
Weight

(us)
Qual

M26441-Aklrno 049-4301.D 049-4302.D HPLC63PG6CL.M NA NA NA 0.0200 0.0200 0.0 0.0200 10 1.478 296 NO

HPLC63PG6CL.M

Spike Annunt
Native Amount
Spike Recovery

Spike Amount
Native Arnount
Sflke Recovery

071 1{9 res m26a
EA# 071 1{9 Page 12 of 190

9t12t20't1



URS Corp. - Austin
AMP
EPA Method 264 (NaOH)

17
Job #10711-09

# Samplesl3 Runs, 2 Blanks

MDL 0.0200 (ug/ml)
LOQ 0.200 (uS/mL)

Compound Chloride

Lower Curve L¡m¡t 0.200 (ug/mL)
UpperCurve L¡rn¡t 15.0 (ug/mL)

Sarnple
ID

Lab lD
t1

Lab lD
#2

Analysis
Method

Ret
Time
(min)

Ret
Time
(mln)

o/o Ditt
Ret

Conc
#1

(ug/mL)

Conc
#2

(ug/mL)

o/o Dil
Conc

Avg
Conc

(ug/mL)
DF

Vol
(mL)

Catch
Weight

(us)
Qual

O.OIN H2SO4/NaOH RB 007{801.D 0074802.D HPLC63PG6.M NA NA NA 0.0200 0.0200 0.0 0.0200 1 1.00 0.0200 ND

0711{9 res m26a
EA* 071 l{9 Page 13 of 190

9t1U2011



Nwrative Summary



Company URS Com. - Austin
Analyst AMP

Parameters EPA Method26A

Enthalpy Analytical Narrative Summary

Client # 40942317
Job # 0711-09

# Samoles 3 Runs.5 Blanks

Steve Eckard received the samples on 7l30lII at 27.5"C after being
relinquished by URS Corporation of Austin, TX, Lindsey Chatterton
logged in the samples on Slllll at 23.6oC in good condition. Prior to,

during, and after analysis, the samples were kept under lock with access

only to authorized personnel by Enthalpy Analytical, Inc.

The samples were analyzed for hydrogen chloride (HCl) as chloride,
hydrogen fluoride (HF) as fluoride, and chloride using the analytical
procedures in EPA Method 264, Determination of Hydrogen Halide
and Halogen Emissions from Stationary Sources Isokinetic Method (40

CFR Part 60, Appendix A).

For the runs with multiple containers received, proportional aliquots of
the sample were taken and combined for a single analysis per run.

The samples were analyzed following the procedures in Section 11.0,

Anal¡ical Procedures. All samples and standards are prepared, stored,
and analyzed using high-density polyetþlene containers.

The Metrohm 861 Compact IC ("Smithers" S/f{ 1861002007189) was

equipped with a Metrohm 861 Conductivity Detector and a Metrosep A
Supp 5 - 110/4.0mm (Sn{ # 7908289) column.

The calibration curves are located in the back of this report and

referenced in the Analysis Method column on the Detailed Results page.

For each calibration curve used, the first page of the curve contains all
method specific parameters (i.e., curve type, origin, weight, etc.) used to
quantiff the samples. The calibration curve section also includes a table
with the Retention Time (RetTime), Level (Lvl), Amount
(corresponding units), Area, Response Factor (AmVArea) and the

analyte Name. The calibration table is used to identiff (by retention
time) and quantifu each target compound.

The acquisition method Metrohm.M is included in the Calibration
Curve Chromatograms section of this report.

Custody

Analysis

Calibration

Chromatographic
Conditions

H
EA# 071 1-09 Page '17 of 190



QC Notes

Reporting Notes

Enthalpy Analytical Narrative Summary
(continued)

As required in Section 7.2.2, Absorbing Solution Blanks, client-
provided reagent blanks were analyzed. Additionally, a quality control
check sample was analyzed at the same time as the blanks and samples.

All method required acceptance criteria were met.

The target analytes were not identified above the MDL in the analyses

of the method blanks and client blanks.

A confirmation analysis was performed using an aliquot of the sample,

M26A-C3-AcdImp. The data confirmed the initial result. The initial
result was reported.

A matrix spike and matrix spike duplicate (MS and MSD) were
prepared using aliquots of the samples M26A-C1-AcdImp arrd M26A'
CI-AlkImp. The recovery values ranged from97 .lYo to 116To.

Second source standards (#SS) were prepared and used as Laboratory
Control Samples and analyzed with the samples. The recovery values

ranged from94.6o/o to I04Yo.

All sample preparation and analytical holding times specif,red in the
method were met. Section I3.2, Sample Stability, specifies an

analytical holding time of four weeks.

The HzSO+ matrix samples were analyzed for Cl- and F- but are reported
as HCI and HF. The results were converted using an acid conversion
factor of 1.028 for HCI and 1.053 for HF.

The results presented in this report are representative of the samples as

provided to the laboratory.

H EA# 071 1 -09 Page 1 8 of 1 90



General Reporting Notes

The following are general reporting notes that are applicable to all Enthalpy Analytical, Inc. data

reports, unles s specifically noted otherwi se.

¡ The acronym MDL represents the Minimum Detection Limit. Below this value the laboratory cannot
determine the presence of the analyte of interest reliably.

o The acronym LOQ represents the Limit of Quantification. Below this value the laboratory cannot
quantitate the analyte of interest within the criteria of the method.

o The acronym ND following a value indicates a non-detect or analytical result below the MDL.

o The letter .I following a value indicates an analytical result between the MDL and the LOQ. A J flag
indicates that the laboratory can positively identify the analyte of interest as present, but the value

should be considered an estimate.

o The letter E following a value indicates an analytical result exceeding 100% of the highest calibration
point. The associated value should be considered as an estimate.

o The acronym D.F represents Dilution Factor. This number represents dilution of the sample during the

preparation and/or analysis process. The analytical result taken from a laboratory instrument is
multiplied by the DF to determine the final undiluted sample results.

¡ The addition of MS to the Sample ID represents a Matrix Spike. An aliquot of an actual sample is

spiked with a known amount of analyte so that a percent recovery value can be determined. This shows

what effect the sample matrix may have on the target analyte, i.e. whether or not anything in the sample

matrix interferes with the analysis of the analyte(s).

o The addition of MSD to the Sample ID represents a Matrix Spike Duplicate. Prepared in the same

manner as an MS, the use of duplicate matrix spikes allows fuither conf,trmation of laboratory quality
by showing the consistency of results gained by performing the same steps multiple times.

o The addition of LD to the Sample ID represents a Laboratory Duplicate. The analyst prepares an

additional aliquot of sample for testing and the results of the duplicate analysis are compared to the

initial result. The result should have a difference value of within l}Yo of the initial result (if the results

of the original analysis are greater than the LOO.

o The addition of AD to the Sample ID represents an Altemate Dilution. The analyst prepares an

additional aliquot at a different dilution factor (usually double the initial factor). This analysis helps

confirm that no additional compound is present and coeluting or sharing absorbance with the analyte of
interest, as they would have a different response/absorbance than the analyte ofinterest.

¡ The Sample ID ¿C^S represents a Laboratory Control Sample. Clean matrix, similar to the client sample

matrix, prepared and analyzed by the laboratory using the same reagents, spiking standards and

procedures used for the client samples. The LCS is used to assess the control of the laboratory's
analytical system. Whenever spikes are prepared for our client projects, two extra spikes are prepared.

The extras (randomly chosen) are labeled with the associated project number and kept in-house at the

appropriate temperature conditions. When the project samples are received for analysis, the LCSs are

analyzed to confirm that the analyte could be recovered from the media, separate from the samples

which were used on the project and which may have been affected by source matrix, sample collection
and/or sample transport.

'g'1
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General Reporting Notes
(continued)

. Signilicant Figures: Vy'here the reported value is much greater than unity (1.00) in the units expressed,

the number is rounded to a whole number of units, rather than to 3 significant figures. For example, a

value of 10,456.45 ug catch is rounded to 10,456 ug. There are five significant digits displayed, but no

conhdence should be placed on more than two significant digits'

. Manual Integration: The data systems used for processing will flag manually integrated peaks with
an "M". There are several reasons a peak may be manually integrated. These reasons will be identified
by the following two letter designations. The peak was not integrated by the software 'NI", the peak

was ìntegrated ìncorrecþ by the software 6'II" or the wrong peøk was integrated by the software
.óT!?". These codes will accompany the analyst's manual integration stamp placed next to the

compound name.
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Sample Custody



Chain of Custody Record

Çqmples from Metho{ 26A Simplinq Trains
eage t of I

Proiect 
DCU3

.c
o.
ct
c,>o

-oñI,L tr
IO
ttrFo
ô¡oõõ
--J()o-
I-

I
oI

o
Ø

=U)

o)
_o
E
f
z.
o
'õ
c.oo
o)E
o_
o-
E
U) Comments

site 
BP-Husky Toledo

Project )Number 10942317

PrePared 
uRS corporat¡on

Sample lD Code Sample Matrix Date/Time

BP-\ /V-C1-M264-
AcdlmpA

Sulfuric Acjd lmpinger

Catch - Bottle A

7t18t11
2236

x

Combine for single analysis.

BP-\^^/-C1-M264-
AcdlmpB

Sulturic Ac¡d lmpinger

Catch - Bottle B x
BP-ì^^/-C1-M264-
AcdlmpC

SulfuricAcid lmpinger

Catch - Bottle C x
BP-M/-C1-M264-
AcdlmpD

Sulfuric Ac¡d lmpinger

carch - Bottþ 0 x
BP-\ /V-C1-M264-
AcdlmpE

Sulfuric Ac¡d lmpìnger

Catch - Bottþ E x
BP-\ 

^/-C1-M264-AcdlmpF

Sulfurb Ackl lmpinger

Catch - Botle F x
BP-VV\/-C1-lr/1264-

AcdlmpG

Sulfuric Acid lmÍlinger

Catch - Bottb G x
BP-\M/-C1-M26A-
Alklmp

Sodium Hydroxide

lmpinger Catch x Combine for single analysis.
Check sample for sulfide ions
prior to analysis, which may
interfere with sodium thiosulfate
addition.

BP-\ /V-C1-M264-
AlklmpB

Sodium Hydroxide

lmlnger Catch - Bottle B x

Remarks: Provide results in totalmicrograms per sample. Raw data package required

î26 Hz ú Ït' 'C
Jate

/tlu
Time

t tZl5
f,ate

llu
f¡me

2'f )
lelinqu¡shed by: fate Time

ìeceived by: Date f¡me lelirdrlshed by: Date tme

tqn9

l;:lI+t
\lÈl1l No. Opened by: Seal # )ate nme remp (C) goyÌ.^

6,6' ë^bz

Rðnqtt:
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Ghain of Gustody Record

Samples trom Metlod ?94 S?mpling T,rajns Pase t ot I

Project 
DCU3

E
c¡ñ
ct>oi) ìËtLF-õ

ET
Ëo
c\¡ I()ò
iJ()fL
1T

E
oI

o
</)

=U)

=

(t)o
E
fz.
(l)
c
(g
coO
o)c
a.g-U' Comments

site 
BP-Husky Toledo

Prolect /Number 10942317

PrePared 
uRS corporation

Sample lD Code Sample Matrix Date/Time

BP-l /V-C2-M264-
AcdlmpA

Sulfunc Acid lmpinger

Calch - Bottle A

7t19t11
1520

x

Combine for single analysis.
BP-\ /V-C2-M264-
AcdlmpB

SulfuricAcid lmpinger

Catch -Bottle B x
BP.\M/-C2-M264-
AcdlmpC

Sulluric Acid lmpinger

Catch - Bonþ C x
BP-\ 

^/-C2-M26A-Alklmp
Sod¡um Hydroxide

lmp¡nger Catch x Check sample for sulfide ions
prior to analysis, which may
interfere with sodium thiosulfate
addition.

Remarks: Provide results in total micrograms per sample. Raw data paCkage required

Date

r/ra/lt
fime

lzy 1
Date

?lso &,ll
Relinqu¡shed by: DaÌe Ime

Received by: Date' fime RelirflíshUtl bl: )ate lime

DAþ

illh
\lrôin No. )pened by: S€al t ua¡e Flrne

'#.'r9- W.
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Ghain of Gustody Record

Sa,Fples from Method,26A Sa.mplinq Tlains
ease I o¡ I

Project 
DCU3

ct(!
o>o

-o ìËLLFr9
Þc
E9
ô¡o()ò
--Joo---

E
ô-

o
U)

=<t)ã

(1)

-o
E
f
z.
(¡)
c
(5
c
o()
o)

._co

.+
E
<t) Comments

site 
BP-Husky Toledo

Project Ailî;; 40e42317
PrePared 

uRS corporat¡on

Sample lD Code Sample Matrix Date/Time

BP-\^A/-C3-M26A-
AcdlmpA

Sulfuric Acid lmpinger

Catch -Botte A

7t20111
0953

x

Combine for single analysis.

BP-\ A/-C3-M26A-
AcdlmpB

Sulfurjc Acid lmpinger

Catch - Botue B x
BP-\ 

^/-C3-M26A-AcdlmpC
Sulfurìc Acid lmpinger

Catch - Boile C x
BP.WV-C3-M26A-
AcdlmpD

Sulfuric Acid lmpinger

Calch - Eottle D x
BP-WV-C3-M264-
Alklmp

Sodium Hydroxide

lmpinger Catch x Check sample for sulfide ions
prior to analysis, which may
interfere with sodium thiosulfate
addition.

Remarks: Provide results in total micrograms per sample. Raw data package required

.iäwwk )ate

thdfi
T¡me

/2vs lþo t7v€
Relinqu¡shed by: f ate I¡me

Received by: Da'te T¡me Rerífro¿¡hed bv: )ate Iime

Rscefuod for Leb bv:4z-a+ )ale

tþln t:ttl,.
Alrblll No. Opened by: S6al # Date f¡mo ;i:¿t'*,

sáál # 3ondltlon

G--|
R6med(s
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samplqs ffom Methgd 264 sampling Trains Pase I ot I

Chain of Custody Record

Project Dcu3

o.
(E

o>ooõ
tLF
!o
ÞE
F()
stooò
--JofLIX

o
o-

o
<t)

=U'

o)Í¡
E3
z.
o,)

.:É
l9eoo
ot
.so.9t(t) Comments

site 
BP-Husky Toledo

Prolect tilï;; 40e42317

Prepared

by URS Corporat¡on

Sample Matrix Date/Time

BP-IA/V.CFB-M264.
AcdlmpA

SUrfunc Ao0 rmprnger

Catch - Botlls A x
BP-\M/-CFB-M2ôA-
Alklmp

Sodium Hydroxide

lmdnger Catch x
BP-V1/V-EntRB-
M26A-Water

Water

7t241'.|1
1 330

x
BP-V1/V-EntRB-
M26A-NaOH Soln

Sodium Hydroxide

Solution x
BP-\¡llV-EntRB-
¡/264-H2S04 Soln

Sulfuric Acid Solution

x

Remarks: Provide results in total micrograms per sample, Raw data package required

^W,,ru tútert/ott Iime

t2r< ^"H\T:,,,,
7ls,l,t

Time

t?v {
lelinquished byr Date Tme

Recæived by: Date fime Rel¡úFris'hed by: Date fime

,
Ðate

tltlr
t¡rtt€

Wto
AlrblllNo. )pened bI Seal # Dsta nms
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880 Riverside Parkway West Sacramento, CA 95605 tel 916.373.5600 fax 916.372.1059 www.testamericainc.com 

 
 
 
 
 
 
August 22, 2011 
 
 
TestAmerica Project Number: G1H080437 
PO/Contract: Work Order: 253720.US                         
 
Chris Weber                              
URS Corporation                
9400 Amberglen Blvd            
Austin, TX  78729      
 
 
  
Dear Mr. Weber, 
 
This report contains the analytical results for the samples received under chain of 
custody by TestAmerica on August 5, 2011.  These samples are associated with 
your 40942317 DCU3 project.  
 
The test results in this report meet all NELAC requirements for parameters that 
accreditation is required or available.  Any exceptions to NELAC requirements are 
noted in the case narrative.  The case narrative is an integral part of this report. 
 
If you have any questions, please feel free to call me at (916) 374-4333. 
 
Sincerely, 
 
 

 
 
Robert Weidenfeld     
Project Manager     
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Case Narrative 
 

TestAmerica West Sacramento Project Number G1H080437 

 

 
General Comments 
It should be noted that the sample fractions reported as matrix spikes are actually 
post spikes not separate aliquots taken individually through the digestion process. 
 
As requested, run 3 is on hold and was not digested or analyzed. 
 
The lab received an acetone rinse for runs 2, 4, and 5. This rinse was taken to 
dryness, reconstituted with nitric acid, digested, analyzed and reported as a 
separate back half analytical fraction. 
 
AIR, ICPMS, Front Half 
Samples: 1, 4, 7, 10, 12 
The post spike/post spike duplicate performed on front half sample -001 (run 2 front 
half) has a recovery for antimony above the stated control limits. The associated 
laboratory control samples have an acceptable recovery for this analyte 
demonstrating good method performance. The high recovery is most likely due to 
the sample matrix.  
 
AIR, ICPMS, Front Half 
Samples: 2, 5, 8, 11, 13 
The post spikes performed on back half sample -002 (run 2 back half) have 
recoveries outside of control limits for beryllium, cadmium, chromium, cobalt, 
manganese, and nickel. The associated laboratory control samples have acceptable 
recoveries for all target analytes demonstrating good method performance. These 
anomalous spike recoveries are most likely due to the sample matrix. It should be 
noted that the lab received approximately 7 liters of back half impinger volume. The 
entire 7 liters was taken to a final volume of 150 ml following digestion. 
 
 

There are no additional anomalies associated with this project. 
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TestAmerica Laboratories West Sacramento Certifications/Accreditations 
Certifying State Certificate # Certifying State Certificate # 

A2LA (DoD-ELAP) 2928-01 New Mexico  NA 
Alaska  UST-055 New York* 11666 
Arizona  AZ0708 Oregon* CA 200005 

Arkansas  88-0691 Pennsylvania* 68-1272 
California* 01119CA South Carolina  87014 
Colorado  NA Texas* T104704399-08-TX 

Connecticut  PH-0691 UCMR CA00044 
Florida* E87570 US Fish & Wildlife LE148388-0 
Georgia  960 USDA Foreign Plant 37-82605 
Guam  10-009r USDA Foreign Soil P330-09-00055 
Hawaii  NA Utah* QUAN1 
Illinois* 002701 Virginia  178 
Kansas* E-10375 Washington  C581 

Louisiana* 01944 West Virginia  9930C, 334 
Michigan  9947 Wisconsin  998204680 
Nevada  CA44 Wyoming 8TMS-Q 

New Jersey* CA005   
*NELAP accredited.  A more detailed parameter list is available upon request.  Updated 5/25/2011 

QC Parameter Definitions 
QC Batch: The QC batch consists of a set of up to 20 field samples that behave similarly (i.e., same matrix) 
and are processed using the same procedures, reagents, and standards at the same time. 

Method Blank:  An analytical control consisting of all reagents, which may include internal standards and 
surrogates, and is carried through the entire analytical procedure.  The method blank is used to define the level 
of laboratory background contamination. 
Laboratory Control Sample and Laboratory Control Sample Duplicate (LCS/LCSD):  An aliquot 
of blank matrix spiked with known amounts of representative target analytes.  The LCS (and LCSD as 
required) is carried through the entire analytical process and is used to monitor the accuracy of the analytical 
process independent of potential matrix effects.  If an LCSD is performed, it may also be used to evaluate the 
precision of the process. 
Duplicate Sample (DU): Different aliquots of the same sample are analyzed to evaluate the precision of an 
analysis. 
Surrogates:  Organic compounds not expected to be detected in field samples, which behave similarly to 
target analytes.  These are added to every sample within a batch at a known concentration to determine the 
efficiency of the sample preparation and analytical process. 
Matrix Spike and Matrix Spike Duplicate (MS/MSD):  An MS is an aliquot of a matrix fortified with 
known quantities of specific compounds and subjected to an entire analytical procedure in order to indicate the 
appropriateness of the method for a particular matrix.  The percent recovery for the respective compound(s) is 
then calculated.  The MSD is a second aliquot of the same matrix as the matrix spike, also spiked, in order to 
determine the precision of the method. 
Isotope Dilution: For isotope dilution methods, isotopically labeled analogs (internal standards) of the native 
target analytes are spiked into the sample at time of extraction.  These internal standards are used for 
quantitation, and monitor and correct for matrix effects.  Since matrix effects on method performance can be 
judged by the recovery of these analogs, there is little added benefit of performing MS/MSD for these methods.  
MS/MSD are only performed for client or QAPP requirements. 
Control Limits: The reported control limits are either based on laboratory historical data, method 
requirements, or project data quality objectives.  The control limits represent the estimated uncertainty of the 
test results. 
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Section O 
Method 308 � Methanol 

 
 
 



A2 A3 A4 C1 C2 C3 D2 D4 D5

Selected DR 21.29 21.32 16.83 18.68 17.27 18.32 106.37 105.82 107.86
Average Pre‐test DR 20.13 21.32 13.35 18.14 17.27 17.90 106.37 105.82 107.86

Post‐test DR 21.29 13.94 16.83 18.68 15.79 18.32 105.34 95.38
THC1 Pre‐test DR 20.59 21.12 13.53

Post‐test DR 21.84 13.68 16.98
THC2 Pre‐test DR 19.68 21.52 13.18

Post‐test DR 20.74 14.21 16.69
M18 Pre‐test DR 15.58 14.22 16.32

Post‐test DR 15.15 14.46 16.11
O2 Pre‐test DR 23.46 22.43 14.27 17.65 17.49 17.86

Post‐test DR 24.27 15.43 18.57 18.55 16.08 18.53
CO2 Pre‐test DR 24.48 23.88 14.30 18.62 17.05 17.94 109.41 108.44 107.86

Post‐test DR 24.59 14.83 18.63 18.82 15.50 18.11 108.58 94.61
NOx Pre‐test DR 109.77 106.79 106.31

Post‐test DR 107.40 95.80
SO2 Pre‐test DR 99.93 102.23 109.40

Post‐test DR 100.03 95.72

M308 THC1 Post Test 15.58 14.22 16.32
THC2 Post Test 15.15 14.46 16.11

Average Post Test 15.37 14.34 16.22

Notes: THC dilution ratio is better than any other.  The diluted THC response is higher and more in the calibration range of the instrument

So:  For Runs A2, A3, A4, THC only used for developing average Pre, and post‐test DR

For runs C1, C2, C3, D2, d4, and D5, the other analytes are used to develop DR.

Once the average DR is developed, the larger of pre‐ or post‐test DR is used for the run.  This is conservative.  

Since DR is not separable from analyzer drift, and this drift is addressed by use of the larger value, values are not corrected for drift, according to the methods.  

DILUTION RATIO SUMMARY
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URS Corporation
9400 Amberglen Blvd

Austin, TX78729

BP Husky Refinirg, LLC - DCU3
Toledo, OH

Project # 40942317

Analytical Report
(0711-08R2)

EPA Method 18 (BaSÐ
EPA Method 18 (BøS Condensøte)

1,3-Butadiene, Acetonitrile, Acrolein, Acetone, Acrylonitrile, Pentane,
Methylene chloride, Hexane, Benzene, Trichloroethene, Toluene,

1,2-Dibromoethane, Tetrachloroethene, and Carbon disulfide

EPA Method 18 (Adsorbents)
Acetonitrile, Acrylonitrile, Methyl t-butyl ether,2-Nitropropil€,Isooctane,

Methyl isobutyl ketone, Chlorobenzene, Ethylb eîzeÍre, m/p-Xylene,
Styrene, o-Xylene, Cumene, and Nitrobenzene

EPA Method 308
Methanol

lpy Analytical, lnc.
92 I Fax: (919)850 -9012 / www.enthalpy.com

is Road, Durham, NC 27703 - 5518
Capitola Drive, Durham, NC 277'13



I certiff that to the best of my knowledge all analytical data presented in this report:
. Have been checked for completeness
¡ Are accurate, error-free, and legible
¡ Have been conducted in accordance with approved protocol, and that all deviations and

analytical problems are summarized in the appropriate narrative(s)

This analytical report was prepared in Portable Document Format (.PDF) and contains 971 pages.

VoAw,*ft"p""'
QA Review Performed by - Valgena Respass

Report Issued: 09 l23l20tt

'gd
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Summary of Results



CompanylURS Corp - Au¡tin
AnalystlKMT

Paramotersl EFA Method 308

Cliont
Job

#

0711-08 m308 Result¡
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Company URS Corp - Austin
AnatystiKMT

Parametersi EPA Mêthod 308

0.325 (ug/mL)
I 58 (ug/ml)

Methanol

l

MDL
LOQ

Compound

Lower Curve Limit 1.58 (ug/mL)
UpperCurve Limit 3,161 (ug/ml)

Samp e
ID

Lab lO
{1

Lab lD
*2

Analysis
M6thod

Ret
Time
(m¡n)

Ret
lime
(min)

% Diff
Ret

Conc
#1

(ug/mL)

Gonc
#2

(ug/mL)

o/o Dif'
Conc

Avg
Conc

(udmL)
DF

Vol
(mL)

Cetch
We¡ght

(us)
Oual

A2 M308 Cond 0¡t0F¿1401.o o4l)F44p2.D sÇ120P152.M NA 423 137 NO

A2 M3OE SG-FI NA \ o 325 o.325 o0 o.325 1,

1

137 NO

071148 m308 Results
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Company
Analyst

Pârâmêlêrs

MDL 0.325 (ug/mL)
LOQ 1.58 (ugimL)

Compound Mêthanol

Lower Curve Limit 1.58 (ug/ml)
UpperCurve Limit 3,'161 (ug/ml)

cilont #r4o942ã1t
Job #10711{8

# Sampl€s 3 runs

Samp e
to

Lab lD
#1

Lab lD
#2

Analysls
Method

Ret
Time
lmin)

Ret
Time
(mln)

Yo DiÍ
Rot

Conc
#1

(ug/mL)

Conc
#2

(ugimL)

o/o Dif
Conc

Avg
Conc

(ug/mL)
OF

Vol
(mL)

Catch
W€ight

(us)
Qual

0711-08 m308 Results
EA# 0711-08R2 Page 75 of97r
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f{wrrtive Summary

EA# 0711-08R2 Page 76 qf 971



Companv URS Coro. - Austin
Analvst KMT

Parameters EPA Method 308

Custody

Analysis

Calibration

Chromatographic
Condltions

Enthalpy Analytical Narrative Summary

Client # 409423t7
Job # 0711-08

# Samoles 3 Runs

Steve Eckard of Enthalpy Analytical, Inc. received the samples on
7/30/11 at 3.9oC after being relinquished by URS Corporation of
Austin, TX. The samples were received in good condition. Prior to,
during, and after analysis, the samples were kept under lock with access

only to authorized personnel by Enthalpy Analytical, Inc.

The samples were analyzed for methanol using the analytical
procedures in EPA Method 308, Procedure for Determination of
Methanol Emission from Stationary Sources (40 CFR Part 63, Appendix
A).

The samples were analyzed following the procedures in Section 1l.0
Analytical Procedures. All silica gel tubes were desorbed using 5.00 mL
of a 3o/o n-propanol in deionized water solution.

The samples were received in VOA vials with zero headspace. The
volume of the sample A2 M308 Condwas measured at42.3 mL.

The Hewlett Packard Model 5890, Series II Gas Chromatograph
("Penn" S/NI 2750417269) was equipped with front and back Flame
Ionization Detectors and Restek Stabilwax 30 m x 0.53 mm x 2.0 um
(S/f{ 870087 and SÆ.{ 808560) capillary columns.

The calibration curye is located in the Calibration Curve
Chromatograms section of this report and referenced in the Analysis
Method column on the Detailed Results page.

For each calibration curve used, the first page of the curve contains all
method specific parameters (i.e., curve type, origin, weight, etc.) used to
quantiff the samples. The calibration curve section also includes a table
with the Retention Time (RetTime), Level (Lvl), Amount
(corresponding units), Area, Response Factor (AmlArea) and the
anal¡e Name. The calibration table is used to identiff (by retention
time) and quantiff each target compound.

The acquisition method (GCI20P150.M) is included in the Calibration
Curve Chromatograms section of this report.
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Enthalpy Analytical Narrative Summary
(continued)

QC Notes All sample preparation specified in the method were met.

A condensate Laboratory Control Samples was not prepared for analysis
with the samples.

Two silica gel tube Laboratory Control Samples (LCSs) were prepared

and analyzed in the same manner as the samples. The recoveries were
9I.4% and87.8Yo.

Laboratory duplicate samples were prepared using aliquots of the
samples, A3 M308 SG FH and A4 M308 CondA. Both the laboratory
duplicates and the original samples were below the MDL value.

Reporting Notes These analyses met the requirements of the NELAC Standard. Any
deviations from the requirements of the reference method or NELAC
Standard have been previously noted in the report narrative.

The results presented in this report are representative of the samples as

provided to the laboratory.
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General Reporting Notes

The following are general re,porting notes that are applicable to all Enthalpy Analytical, Inc. data

reports, unless specifically noted otherwise.

¡ The acronym MDL rcpresents the Minimum Detection Limit. Below this value the laboratory cannot

detemrine the presence of the anal¡e of interest reliably.

¡ The acronym LOQ represents the Limit of Quantification. Below this value the laboratory cannot

quantitate the analyte of interest within the criteria of the method.

o The acron]rm ND fotlowing a value indicates a non-detect or analytical result below the MDL

o The letter J following a value indicates an analytical result between the MDL and the LOQ. A J flag

indicates that the laboratory can positively identiS the anal¡e of interest as present, but the value

should be considered an estimate.

o The letter l9 following a value indicates an anal¡ical result exceeding 100% of the highest calibration

point. The associated value should be considered as an estimate-

o The acronym DF represents Dilution Factor. This number r€presents dilution of the sample during the

preparation and/or analysis process. The anal¡ical result taken from a laboratory instnrrrent is

multiplied by the DF to determine the final rxrdiluted sample results'

o The addition of MS to the Sample ID represents a Matrix Spike. An aliquot of an actual sample is

spiked with a known amount of analyte so that a percent recovery value can be determined. This shows

rihat effect the sample matrix may have on the target anal5rte, i.e. whether or not anything in the sample

matrix interferes with the analysis of the anal¡e(s).

o The addition of MSD to the Sample ID represents a Matrix Spike Duplicate. Prepared in the same

manner as an MS, the use of duplicate matrix spikes allows frrther confi¡mation of laboratory quality

by showing the consistency ofresults gained by performing the same steps multiple times.

o The addition of LD to the Sample ID represents a Laboratory Duplicate. The analyst prepares an

additional aliquot of sample for testing and the results of the duplicate analysis are compared to the

initial result. The result should have a difference value of within 10% of the initial result (if the results

of the original analysis are greater than the LOQ).

o The addition of AD to the Sample ID represents an Alternate Dilution. The anaþst prepares an

additional aliquot at a different dilution factor (usually double the initial factor). This analysis helps

confirrr that ¡-o additional compound is present and coeluting or sharing absorbance with the analyte of
interest, as they would have a different response/absorbance than the analyte of interest'

¡ The Sample ID ¿C.S represents a Laboratory Control Sample. Clean matrix, similar to the client sample

matrix, frepaled and anaþed by the laboratory using the same reagents, spiking standards and

procedures used for the client samples. Ttre LCS is used to assess the control of the laboratory's

anal¡ical system. Whenever spikes are prepared for our client projects, tlvo extra spikes are prepaled.

The ex¡as (randomly chosen) a¡e labeled with the associated project number and kept in-house at the

appropriate temperature conditions. When the project samples are received for analysis, the LCSs a¡e

anhyzed to confirm that the analyte could be recovered from the media" separate from the samples

wtriðtr were use.d on the project and which may have been affected by source matrix, sample collection

and/or sample transport.
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General Reporting Notes
(continued)

Siqnificant FÍgures: Where the repofed value is much greater than unity (1.00) in the r¡nits expressed,

the number is iounded to a whole number of units, rather than to 3 sigrrificant figures. For example, a

value of 10,456.45 ug catch is rounded to 10,456 ug. There are five significant digiS displayed, but no

confidence should be placed on more than ¡vo significant digits.

Manual Integration: The data systems used for processing will flag manually integrated peals with

an *M'. There a¡e several reasons a peak may be manually integrated. These reasons will be identified

by the following two letter designations. The peak was not íntegratedby the software'NI', the peak

was íntegrated inconectly by the software rIF or the wrong peøk was integrated by the softwa¡e
r1ryp'n. th.56 codes will accompany the analyst's manual integration stamp placed next to the

compound name.
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Methanol from Method 309 samplinq Train ease I or I

Chain of Gustody Record

Project Dcu3
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site 
BP-Husky Toledo

Project INumber 1094231f
Prepared

by URS Corporat¡on

Sample lD Gode Sample Matrix Date/Time

BP-WV.Az-M308-
CondA

Condensale - Botlle A

7 t21t11
2207

x
BP-WV.Az-M3OE.
Silica
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Spreadsheet Calculations 
 
 
 



BP-Husky DCU3 Vent Test

Run No.
Date

Time Start
Time Finish

Stack Diameter (ft)
Dry Gas Meter Calibration (Yd)

Barometric Pressure ("Hg)
Height of Sampling Location (ft)

Static Pressure ("H2O)
Corrected Barometric Pressure ("Hg)

Initial Meter Reading (L)
Final Meter Reading (L)

Meter Volume (L)
Average delta H (" H2O)
Average DGM Temp (F)
Test Duration (minutes)

Meter Volume (dsL)
Average Sample Rate (L/min)

In Out In Out In Out
113 113 97 97 105 105
114 112 97 97 106 106
113 114 97 97 106 106
113 112 98 98 106 105
113 113 99 99 106 106
117 114 99 99 108 107
115 114 99 98 109 107
115 114 100 99 109 108
115 118 100 99 110 109
114 115 100 100 111 110
116 115 101 100 110 109
115 114 101 101 111 111
116 116 101 101
116 116 101 101

1.2
1.2

0.5
0.5

0.729 0.537 0.513

1.1
1.1
1.1
1.1

Delta H
1

1.2
1.1

1.2

0.5
0.5
0.5

0.5
0.5

Method 308

7/21/2011

Data Entered By:

Data Checked By:

A3
7/24/2011

3.21
29.00

20:57
22:07
0.6667
1.005

19:55
21:03
0.6667
1.005

114.5
70

45.801

A2

1349.25
1400.26
51.010
1.14

29.00
0

1.1
Meter Temps

1.1
1.1
1.2
1.2

29.16
0

3.41
29.16

99.1
68

33.821

1410.32
1446.84
36.520
0.50

0.5
0.5
0.5
0.5

Delta H

0.5
Meter Temps

0.5
0.5
0.5
0.5

14:40
15:40
0.6667
1.005

Delta H
0.5
0.5
0.5

107.8
60

28.111

0.5
Meter Temps

0.5
0.5
0.5

dcw

A4
7/25/2011

1447.3
1478.08
30.780
0.50

29.2
0

18.96
29.2

0.5

0.5
0.5
0.5
0.5

114.46 99.14 107.75



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Data Sheets 
 
 
 















 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Section P 
Method 320 � Aldehydes 

 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

URS Data Printouts 
 
 
 



Ad¡usted for Dilution
Acetaldehvde Propanal Formaldehvde co

Run # Dilution (pomv) foomv) (oomvl (oomv)

1(A1) 20.84

Min BDL BDL BDL 21 21

Max BDL BDL BDL 29 11

Avq 7.72 861 191 25.22
MDL 7.72 861 191 160

2l¡¿l t5.50

Ua BOL BE[- BfT. 22.77
Lx BDL Frt¡ B[I- s.08
Ana 4.74 8_76 1-12 3l _{¡t

IDL 5.71 &76 1.42 1.19

3 (A3) 15.71

Min BDL BDL BDL 16 67

Max BDL BDL BDL 310 27

Avo 582 648 144 46 42

MDL 5.82 648 144 121

{(A¿) It 65

Ib BDL BTX. BTI- æ.38
Iar s)L BDL ADL 56.98

,to 6.17 a-n 1.53 29.80
6.17 4.2 1.trt 1.28

Detectionlimitsduringthefìrst5minutesof runsA2andA3andthefirstl0m¡nutesofA4werelargerthanreported¡nthetableduetolhepresenceof percentlevel hydrocarbon
concentrat¡ons Detect¡on l¡m¡ts dur¡ng these time periods were approx¡mately 1 order of magn¡tude larger thân those reported

ln add¡t¡on, the presence of acetaldehyde was invalidated manually in two spectra after the fìrst 10 m¡nutes of run A4



CF-Propanal = 1.11
Dilution = 2O.ú

Date
07t21t11
07t21111
07t21t11
07121111

07t21t11
07121111

07t2|11
07121111

07t21t11
07121111

07t21t11
0712|11
07t21t11
07121111

07t21t11
07121111

07121111

07121111

07121111

07t21t11
07121111

07t21t11
07121111

07t21111
07121111

07121111

07t21t11
07t21111
07t21t11
07121111

07t21t11
071211't1

07t21t11
07t21111
07t21t11
07121111

07t21t11
07t21111
07 t21t11
07121111

07t21t11
07121111

07t21t11
07121111

07t21t11
07t21111
07121111

07 t21t11
07121111

07t21t11
07121111

07t21t11
07121111

07t21t11
07121111

07121111

07t21111
07121111

07t21t11
07121111

07t21111
07t21t11

Acetaldehyde
(ppmv)

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

co H2co
(ppmv) (ppmv)
1.15 BDL
1.21 BDL
1.19 BDL
1.18 BDL
1.21 BDL
1.19 BDL
1.24 BDL
1.15 BDL,I.13 BDL
1.17 BDL
1.14 BDL
1.13 BDL
1.22 BDL
1.22 BDL
1.17 BDL
1.17 BDL
1.09 BDL
1.10 BDL
1.07 BDL,I.03 BDL
1.05 BDL
1.02 BDL
1.05 BDL
1.04 BDL
1.07 BDL
1.03 BDL
1.12 BDL
1.06 BDL
1.07 BDL
1.10 BDL
1.09 BDL
1.11 BDL
1.08 BDL
1.17 BDL
1.12 BDL
1.13 BDL
1.09 BDL
1.13 BDL
1.14 BDL
1.12 BDL
1.16 BDL
1.10 BDL
1.14 BDL
1.13 BDL
1.12 BDL
1.14 BDL
1.12 BDL
1.15 BDL
1.09 BDL
1.09 BDL
1.09 BDL
1.08 BDL
1.07 BDL
1.06 BDL
1.10 BDL
1.09 BDL
112 BDL
1.10 BDL
1.07 BDL
1.08 BDL
1.09 BDL
1.07 BDL

Propanal SF6
(ppmv) (ppmv)

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

Temp Pressure
c (Atm)

149.4 0.982
149.3 0.982
149.4 0.983
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.3 0.982
149.3 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.983
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.983
149.4 0.982
149.4 0.982
149.4 0.983
149.4 0.983
149.4 0.983
145.4 0.983
149.4 0.982
149.4 0.982
149.4 0.983
149.4 0.982
149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.983
149.3 0.983
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.983
149.4 0.983
149.3 0.983
149.4 0.983
149.4 0.982
149.4 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.4 0.983
't49.4 0.983
149.3 0.983
149.3 0.983
149.3 0.982
149.4 0.982
149.4 0.982
149.4 0.983
149.4 0.983

T¡me
2:19:49
2:20:19
2:20:49
2:21t19
2:21:49
2|22"19
2:22:49
2223:19
2:23:48
2:24:18
2:24:48
2|25218
2:25:.48
2:26:18
2:26:48
2:27:18
2:27:48
2:28:18
2t28:49
2:29:.18
2t29:48
2:30:18
2:30:48
2:31:.18
2:31:48
2t32:18
2:32:47
2:33=17
2:33:.47
2:34:.17
2:34:47
2:35217
2:35:.47
2236:.17

2:36:.47
2:37:.17
2:37:.47
2:38217
2:38:47
2:39217
2:39:47
2240|17
2:40:.47
2:41:.17
2:41:.47
2:42:16
2:42:.46
2t43=16
2143:.46

2:44:.16
2:4:46
2:45:16
2:45:46
2:46:.16
2:46:46
2:47:.16
2:47:.46
2:48=16
2:48l.46
2:49:.16
2t49:.46
2:50:16



Run 1

(A1)
Data

07121111

07t21111
07t21t11
07121111

07t21t11
07121111

07 t21t11
07121111

07t2111',l

07121111

07t21111
07121111
07t2|11
07121111

07t21111
07t21t11
07t21111
07121111

07121111

07 t21t11
07t21111
07t21111
07121111

07t21111
07121111

07121111

07t21t11
07121111

07t21111
0712'v11
07t21t11
07121111

07t21t'11
07121111

07t21111
07t21t11
07t21111
07121111

07t21111
07121111

07t21t11
07t21t11
07 t21t11
07121111

07t21111
07121111

07t21t11
07t21t11
07t21111
0712|11
07t21t11
07121111

07t21t11
07t21111
07t21t11
07t21111
07121111

07t21111
07121111

07t21t11
07121111

07 t21t11
07121111

07121111

07t21t11

2:50:46
2:51:16
2:51245
2:52:15
2:52:.45
2:53:15
2:53:.45
2=54:15
2254:45
2:55:15
2:55:45
2:56:15
2:56:45
2:57:15
2:57:45
2:58:15
2:58:.45
2:59:15
2:59:45
3:00:15
3:00:44
3:01:14
3:01:44
3:02:14
3:02t44
3:03:14
3:03:¡14
3:04:.14
3:04:4
3:05:14
3:05:44
3:06:14
3:06:44
3:07:14
3;07:4
3:08:14
3:08:¡14
3:09:14
3:09:¡14
3:10:13
3:10:43
3:11 :13
3:1 1 :43
3:12:13
3:12:43
3:13: l3
3:'13:43
3:14:13
3z'14:43
3:15:13
3:15:43
3:1 6:1 3

3:16:43
3:17:13
3217:43
3:'18:13
3:18:43
3:19:.12
3:19:42
3:20212
3:20:42
3t21112
3:21:42
3:22:12
3:22242

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

1.11
1.10
1.15
1.19
1.20
1.18
1.17
1.17
1.17
1.17
1.18
1.20
1.20
1.20
1.21
1.20
1.21
1.19
1.20
1.18
1.21

1.19
1.19
1.23
1.20
1.22
1.21
1.21
1.21

1.2',1

1.20
1.19
1.18
1.21
1.22
1.26
1.25
1.24
1.24
1.23
1.22
1.20
1.27
1.28
1.25
1.22
1.22
1.25
1.26
1.26
1.27
1.26
1.23
1.23
1.25
1.23
't.25
1.25
1.23
1.23
1.27
1.23
1.25
1.26
1.31

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.982
149.4 0.982
149.4 0.982
149.3 0.982
149.4 0.982
149.3 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
145.4 0.982
149.4 0.982
149.5 0.982
149.4 0.982
149.5 0.983
149.s 0.983
149.5 0.983
149.4 0.983
149.4 0.982
149.4 0.982
149.4 0.982
149.5 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.5 0.982
149.5 0.982
149.5 0.982
149.4 0.982
149.5 0.982
145.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982



07121111

07t21t11
07121111

07t21t11
07121111

07t21111
07t21t11
07t21111
07t21t11
07121111

07t21t11
07121111

07t21t11
0712'v11
07t21t11
07121111

07t21t11
07121111

07 t21t11
07t21t11
07t21111
07t21t11
07121111

07 t21t11
07121111

07t21111
07121111

07 t21t11
07t21t11
07121111

07121111

07121111

07t21t11
07121111
07t21t11
07121111

07t21t11
07121111

07t21t11
07t21111
07t21t11
07121111

07t21t11
07121111

07t21t11
07121111

07t21t11
07121111

07t21t11
07t21111
07 t21t11
07121111

07121111

07t21t11
07121111

07t21t11

07t21111
07t21t11

3:23:12
3:23:.42
3:24:12
3|24|42
3:25:12
3:25:.42
3:26212
3|26|42
3:27:12
3:27:.42
3:28:.12
3228:.41

3:29:.11
3:29:.41
3:30:11
3:30:41
3:31 :l I
3231:41
3:32t11
3:32:41
3:33:l I
3:33:41
3:34:11
3:34:41
3:35:11
3:35:41
3:36:11
3:36:41
3:37:11
3:37:40
3:38:10
3:38:40
3:39:10
3:39:40
3:40:10
3:40:40
3:41:10
3:41:.40
3:42:.10
3|42|40
3:43:10
3:43:40
3:44:10
3|4"40
3:45r10
3:45:40
3:46:10
3:46:39
3:47:09
3:47:39
3:48:09
3:48:39
3:49:09
3:49:39
3:50:09
3:50:39

Minimum
Maximum

Average
MDL

3:51:09
3:51:39

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL

BDL
0.37

0.37

1.27
1.26
1.27
1.26
1.27
1.30
1.29
1.26
1.30
1.33
1.30
1.35
1.27
1.25
1.26
1.27
1.29
1.28
1.30
1.31

1.29
1.32
1.30
1.28
1.31

1.30
1.30
1.32
1.32
1.30
1.32
1.32
1.32
1.32
1.33
1.33
1.31

1.32
1.34
1.35
1.32
1.32
1.33
1.39
1.31

1.30
1.31

1.32
1.31

1.29
1.30
1.32
1.40
1.30
1.37
1.30

1.02

1.40

1.21

0.08

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL

BDL
0.09

0.09

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL

BDL

0.41

0.41

149.5 0.982
149.4 0.982
149.4 0.983
149.s 0.983
149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.983
149.5 0.983
149.4 0.983
149.4 0.983
149.4 0.983
149.5 0.983
149.4 0.983
149.5 0.983
149.5 0.983
149.5 0.983
149.5 0.983
149.5 0.983
149.4 0.983
149.5 0.983
149.4 0.983
149.5 0.983
149.4 0.982
149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.983
145.4 0.983
'149.5 0.983
149.4 0.983
149.4 0.983
149.4 0.982
149.4 0.982
149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.982
149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.983
149.3 0.982
149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.983

0.290
0.822

149.4 0.983
149.3 0.983





GF - Propanal= 1.11

Dilution = 15.50 Acetaldehyde CO
(ppmv) (ppmv)

H2CO Propanal
(ppmv) (ppmv)

Temp Pressure
C (Atm)
149.1 0.982
149.2 0.982
149.2 0.982
149.2 0.982
149.2 0.982

Date
07121111

07121111

07121111

07121111
07121111

07t21t11
07121111

07121111

07121111

07121111
07121111
07121111

07121111

07121111

07121111

07121111

07t21111
07121111

07121111
07121111
07121111

07121111

07121111
07121111
07121111

07121111
07121111

07t21111
07121111

07121111

07121111

07t21111
07121111

07t21111
07121111

07121111
07121111

07t21111
07121111

07121t11

07121111

07121111

07121111
07121111

07t21111
07121111

07121111
07121111

07121111
07121111

07121111
07121111

07121111
07121111

07t21111

Time
20:47:.21
20:47:50
20:48=20
20:48:50
20:49:20

Average

20:58:49
20:59:19
20:59:49
21:00:19
2l:00:49
21:01:19
21:01:.49
21:02:.19
21:02:49
21;03=19
21:03:49
2'l:04:.19
21:04:49
21:05:19
21:05:49
21 :06:18
21:06:48
21:07:.18
21:07:.48
2l:08:18
21:08=48
21:09:18
2l:09:48
21:10:18
21:.'10:'48
2'l:11:18
21:.'11:48
21:12:18
21:.12:48
21:.13:'18

21:13:.48
21:14:.18
21:14:.48
21:15:.18
21:15:.47

21:43:14
21:.43:.4
21:.44:.14
21:4:4
21:.45:.14

21:45:44
21:46=14
21:46:4
21:47:14
21:47:4
21:48:14
21:.48:4
21:49:14
21:.49:'4
21:.50:.14

SF6
(ppmv)
-0.002
0.112

l--os-lI r.oss II r.roo I

1.093

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

6.20
4.48
2.83
2.34
2.65
1.83
1.68
4.58
2.49
2.02
2.02
2.01
2.11
2.04
2.11
1.97
1.98
2.04
1.87
1.93
1.94
1.98
1.92
1.94
2.31
2.79
1.98
1.89
2.00
1.95
1.88
1.96
1.99
2.OO

2.06

1.47
1.50
1.56
1.65
1.64
1.65
1.69
1.69
1.68
1.72
1.70
1.79
1.79
1.80
1.81

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

149.3 0.981
149.3 0.981
'149.3 0.981
149.2 0.981
149.2 0.981
149.2 0.981
149.3 0.981
149.2 0.981
149.2 0.981
149.2 0.981
149.3 0.981
149.2 0.981
149.2 0.981
149.2 0.981
149.2 0.982
149.2 0.982
149.1 0.982
149.2 0.982
149.2 0.982
149.2 0.982
149.3 0.982
149.3 0.982
149.3 0.982
149.3 0.982
149.3 0.981
149.3 0.981
149.3 0.982
149.3 0.981
149.3 0.982
149.2 0.982
149.3 0.982
149.2 0.982
149.3 0.982
149.2 0.982
149.2 0.982

149.2 0.982
149.2 0.982
149.2 0.982
149.3 0.982
'149.3 0.982
149.3 0.982
149.3 0.982
149.3 0.982
149.3 0.982
149.3 0.982
149.3 0.982
149.3 0.982
149.3 0.982
149.3 0.982
149.3 0.982

Run 2
(42)
Data



Run 2
(42)
Data

07121111

07t21111
07121111
07121111

07121111
07121111

07121111
07121111

07121111
07121111

07121111

07121111

07121111
07121111
07121111

07121111
07121111

07t21111
07121111

07121111
07121111

07121111
07121111
07121111

07121111
07121111

07t21111
07121111

07t21111
07121111

07121111
07121111
07121111

07121111

07121111
07121111
07121111

07121111
07t21111
07121111

07121111
07121111
07121111

07121111

07121111
07121111

07121111
07121111

07121111
07121111

07121111
07121111

07121111

07121111
07121111

07121111
07121111

07t21111
07121111

07t21111
07121111

07121111

21:50:.4
21:51:14
21:.51:4
21:52:14
21t52:43
21|53:13
21:.53:'43
21254=13
21:54:.43
21:55=13
21:55:43
2l:56:13
21:56:43
21:57:13
21:57:43
21:58:13
21:58:43
21:.59:.13

21:59:46
22:00:.16
22:00:.54
22:01:24
22:0'l:.54
22:02:24
22:02:54
22:03:24
22:03:54
22:04:23
22=04:53
22:05:.23
22:.05:.53

22:06:,23
22:06:53
22:07:,23
22:07:.53
22:08:23
22:08:53
22:09:23
22=09:53
22:10:,23
22:10:.53
22:11:,23
22:11:'53
22:12:23
22:12:53
22:13:22
22:.13:52
22214:.22
22:.14:52
22:15:22
22:15:.52
22:16:22
22:16:52
22:17:22
22:17:52
22:.18:22
22:18:.52
22:19:,22
22:19:.52
22:20:,22
22:20:.52
22:21:22

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

1.88
1.88
1.94
1.94
1.93
1.98
1.99
2.00
1.96
2.04
1.85
1.47
1.72
1.80
2.01
2.O8
2.O5
2.18
2.14
2.13
2.18
2.20
2.20
2.21
2.26
2.27
2.29
2.27
2.27
2.29
2.29
2.25
2.32
2.33
2.29
1.98
1.73
1.94
2.16
2.08
1.88
2.08
2.10
2.07
2.04
2.06
1.75
1.73
1.78
1.87
1.84
1.82
1.83
1.93
2.08
2.05
2.00
2.00
2.00
1.81

1.98
1.98

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

149.3 0.983
149.3 0.982
'149.3 0.982
149.3 0.982
149.3 0.982
149.3 0.982
149.3 0.983
149.3 0.982
149.3 0.983
149.3 0.982
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.4 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.4 0.983
149.3 0.983
149.4 0.983
149.4 0.983
149.3 0.983
149.4 0.983
149.4 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.984
149.3 0.984
149.3 0.983
149.4 0.983
149.3 0.983
149.3 0.983
149.4 0.983
149.4 0.983
149.3 0.983
149.4 0.983
149.3 0.983
149.3 0.983
149.4 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983



07121111

07121111

07121111

07t21111
07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07t21111

07121111

07121111

07121111

07121111

07121111

07t21111

07121111

07121111

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
0.37
0.37

1.98
1.97
1.95
1.95
1.9'l
1.90
1.89
1.92
1.67
1.72
1.76
1.76
1.78
1.79
1.79
1.80
1.82
1.82
1.94
1.95
1.89
1.89
1.89
1.89
1.92
1.72
1.73
1.75
1.77

1.47
6.20
2.03
0.08

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
0.09
0.09

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
0.57
o.57

22:.21:.52
22:22:,22
22:,22:51
22:23:,21
22:,23:.51
22:,24:,21

22:24:51
22"25|21
22:25:51
22t26:21
22:26:51
22;27:21
22:27:51
22:28:21
22:28:51
22:29:21
22:.29:51
22:30:21
22:30:51
22:3'l:21
22:31:5'l
22:32:20
22:32:50
22:.33:20
22:33:50
22:34t20
22:34:50
22:35:,20
22:35:.50

Minimum
Maximum

Average
MDL

22:42:19
22:42:49
22:43:19
22:43:49
22:4:19
22:4:49
22:.45:'19

22:45:49
22:.46:.19

22:46:.49

Average

149.4 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.2 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.4 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.4 0.983
149.4 0.983
149.3 0.983
149.4 0.983
149.4 0.983
149.4 0.983

0.855
o.872
0.908
0.981
1.027
1.059

1.093

149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.982
149.3 0.982
149.3 0.982
149.3 0.982
149.3 0.982
149.3 0.982
149.3 0.982



CF - Propanal= 1.1'l
Dilution = 15.7'l

Date
07124111
07124111
07124111
07124111
07124111
07124111
07124111

Time
19:42:26
l9:42:56
19:.43:,26
l9:43:56
19:.4:26
l9:¡14:56
19:45:26

Average

l9:55:55
l9:56:25
19:56:55
19:,57:,25
19:57:54
19:58:24
19:58:54
19:59:24
19:59:54
20:00:.24
20:00:54
20:01:,24
20:01:.54
20:02:,24
20:02:54
20:03:24
20:03:54
20:.04:24
20:04:54
20:05:,24
20:05:54
20:06:25
20:06:54
20:.07:,24
20:07:53
20:08:23
20:08:53
20:09:,23
20:09:53
20:.10:,23
20:10:53
20:11:,23
20:11:53
20:12:23
20;12:.53
20:13:23
20:13:53
20:14t23
20:14:53
20:15:23
20:15:53
20:16:22
20:.16:52
20:17:22
20:17:'52
20:18:22
20:.18:'52
20:19:'22
20:19:.52
20:20:,22

Acetaldehyde
(ppmv)

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

Temp Pressure
C (Atm)

149.3 0.988
149.3 0.988
149.4 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988

CO H2CO Propanal SF6
(ppmv) (ppmv) (ppmv) (ppmv)

1.143
1.144

1.147

07124111
07124111
07124111
07124111
07124111
07124111
07124111
07t24111
07124111

07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111

07124111
07124111
07124111

07124111
07124111
07124111
07124111
07124t11
07124111
07124111
07t24111
07124111
07124111

17.00
19.74
10.35
6.46
4.91
4.18
3.61
3.22
2.90
2.69
2.48
2.31
2.15
2.17
1.96
1.70
1.77
2.30
2.58
1.87
1.89
1.92
2.27
2.68
2.65
2.47
2.08
1.67
1.72
2.50
2.62
2.64
2.69
2.63
2.70
2.69
2.39
1.06
1.49
1.38
2.07
2.10
2.07
1.92
2.06
2.13
2.14
2.16
2.08
1.96

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

'149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.4 0.988
149.4 0.988
149.3 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.3 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988



Run 3

07124111
07124111
07t24111
07t24111
07t24111
07t24111
07124111
07124111
07124111

07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07t24111
07124111
07124111
07124111
07t24111
07t24111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111

07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07t24111
07t24111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07t24t11
07124111

20:20:.52
20:21222
20:21:52
20:22:22
20:22:52
20:23:22
20:,23:.52
20:,24:22
20:,24:.52
20:,25:,21
20:25:51
20:26:21
20:26:51
20:27:21
20:27:51
20:28:21
20:,28:'51
20:29:.21
20:29:.51
20:30:21
20:30:51
20:31:21
20:31:51
20:.32:.21
20132|51
20:.33:,21

20:33:51
20:34:21
20234:51
20:35:21
20:35:50
20:36:20
20:36:50
20:37:,20
20:37:50
20:.38:,20
20:38:50
20:39:20
20:39:50
20:40:20
20:40:50
20:41:20
20:41:.50
20:42:20
20:42:50
20:43:20
20:43:50
20:4:20
20:.44:.49
20:.45:.19
20:.45:.49
20:46:19
20:46:49
20:47:.19
20:47:.49
20:48:19
20:48:49
20:49:19
20:49:49
20:50:19
20:50:49
20:51:19
20:51:49

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

1.66
1.56
1.58
2.10
2.03
1.98
2.33
2.51
2.17
2.22
2.08
1.66
1.61
2.43
2.49
2.55
1.85
1.74
2.74
2.85
2.89
2.91
3.00
3.05
3.20
3.04
2.48
1.61
1.36
2.22
3.14
3.23
3.29
3.22
3.37
3.46
3.56
3.56
3.66
3.78
3.59
3.87
4.03
4.02
2.66
1.83
2.50
1.63
2.06
3.62
3.53
3.49
2.67
1.49
2.69
1.79
2.11
3.34
3.37
2.83
1 .18
2.60
3.31

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

149.4 0.988
149.3 0.988
149.4 0.988
149.4 0.988
'r49.3 0.988
149.4 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
'149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
'149.3 0.988
149.3 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.3 0.988
149.3 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.5 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.989
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988

(43)
Data



07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07t24111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07t24111
07124111
07124111
07t24111
07t24111
07124111

07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
0.37
0.37

3.25
3.25
3.26
3.25
2.91
1.56
1.54
3.16
3.29
3.24
3.28
3.26
3.25
3.30
3.23
3.27
2.32
2.14
1.48
3.36
3.33
3.27
3.29
3.39
3.49
3.01
2.87
4.23
3.67
3.60
3.51
3.57
3.52
3.57
3.14
2.69
2.59
3.39
3.73

1.06
19.74
2.95
0.08

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
0.09
0.09

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
0.41

0.41

20:52:19
20:52:49
20:53:18
20:53:48
20:54=18
20:54=48
20:55:18
20:55:48
20:56:18
20:56:48
20:57:18
20:.57:48
20:58:18
20:58:48
20:59:18
20:59:48
2l:00:18
2l:00:48
21:01:.18
21:01:.48
21:02:17
2l:02:48
2'l:03:17
21:03:47
21:04:17
21:04:47
21:05:17
21:05:47
21:06:'17
21:06:47
21:071',17

21:07:.47
21:08:17
21;08=47
21:09:17
21:09:47
21:10=17
21:10:,47
21:11:17

Minimum
Maximum

Average
MDL

21:11:.47
21:12:16
2'l:12:46
21:13:16
2'l:13:46
21:.14:'16
21|14|46
21:.15:.16
21:.15:.46

Average

149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.4 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.983
149.4 0.981
149.4 0.990
149.4 0.988
149.4 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.4 0.988
149.3 0.988
149.3 0.988
149.3 0.988

149.3 0.988
149.4 0.988
149.4 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.4 0.988
149.3 0.988
149.4 0.988



GF-Propanal = 1.11
Dilution = 16.65 Acetaldehyde CO H2CO

(ppmv) (ppmv) (ppmv)
BDL 1.88 BDL
BDL 2.72 BDL
BDL 2.83 BDL
BDL 3.40 BDL
BDL 1.32 BDL
BDL 2.89 BDL
BDL 1.36 BDL
BDL 2.05 BDL
BDL 2.40 BDL
BDL 1.90 BDL
BDL 1.75 BDL
BDL 1.69 BDL
BDL 1.51 BDL
BDL 1.67 BDL
BDL 1.76 BDL
BDL 1.63 BDL
BDL 1.59 BDL
BDL 1.79 BDL
BDL 1.67 BDL
BDL 1.59 BDL
BDL 1.52 BDL
BDL 1.71 BDL
BDL 1.78 BDL
BDL 1.60 BDL
BDL 1.61 BDL
BDL 1.68 BDL
BDL 1.79 BDL
BDL 1.77 BDL
BDL 1.72 BDL
BDL 1.82 BDL
BDL 1.88 BDL
BDL 1.88 BDL
BDL 1.7O BDL
BDL 1.54 BDL
BDL 1.63 BDL
BDL 1.35 BDL
BDL 1.22 BDL
BDL 1.29 BDL
BDL 1.29 BDL
BDL 1.33 BDL
BDL 3.40 BDL
BDL 215 BDL
BDL 2.19 BDL
BDL 1.91 BDL
BDL 1.64 BDL
BDL 1.81 BDL
BDL 1.69 BDL
BDL 1.60 BDL
BDL 1.54 BDL
BDL 1.62 BDL
BDL 1.64 BDL
BDL 1.68 BDL
BDL 1.64 BDL
BDL 1.60 BDL
BDL 1.54 BDL
BDL 1.43 BDL
BDL 1.57 BDL
BDL 1.53 BDL
BDL 1.55 BDL
BDL 1.60 BDL

Propanal SF6
(ppmv) (ppmv)

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

Temp Pressure
c (Atm)

149.4 0.985
149.4 0.985
149.4 0.985
149.5 0.985
149.4 0.985
149.4 0.986
149.5 0.986
149.4 0.986
149.5 0.986
149.4 0.986
149.5 0.986
149.4 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
r 49.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.4 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.4 0.986
149.3 0.986
149.4 0.987
149.4 0.986
149.4 0.986
149.4 0.986
149.4 0.986
149.4 0.987
149.5 0.986
149.4 0.986
149.4 0.987
149.5 0.987
149.5 0.986
149.5 0.987
149.5 0.987
149.5 0.987
149.5 0.987
149.4 0.987
149.5 0.988
149.4 0.987
149.4 0.987
149.5 0.987
149.4 0.987

Date
07t25t11
07125111

07t25t11
07125111

07t25111
07125111

07125111

07125111

07125111

07t25t11
07125111

07125111

07125111

07t25t11
07125111

07t25t11
07125111

07125111

07125111

07125111

07125111

07125111

07t25t11
07125111

07t25t11
07125111

07125111

07125111

07t25111
07125111

07t25111
07125111

07t25111
07125111

07t25111
07125111

07t25t11
07t25t11
07t25111
07125111

07t25111
07125111

07t25111
07125111

07125111

07125111

07t25t11
07125111

07t25t11
07t25111
07t25t11
07t25111
07125111

07t25111
07125111

07t25111
07125111

07t25t11
07125111

07125111

Time
14240:5'l
14:41:21
14:41:51
14:42:21
14:42:51
14:43221
14t43:51
14:44221
14:4:51
14:45:.21
14':45:51
14246:21
14:46:51
14:47:21
14:47:51
14:48:21
14:48:51
14249:20
14:49:50
14:50:20
14:50:50
14:51:20
l4:51:50
14:52:20
14:52:50
14:53:20
14:53:50
14:54:20
14:54:50
14:55:20
14:55:50
14:56:20
14:56:50
14:57:.20
14257:.50

14:58:19
l4:58:49
l4:59:19
l4:59:49
15:00:19
15:00:49
15:01:19
15:01:49
15:02:19
15t02:.49
15:03:19
l5:03:49
15:04:19
15:04:49
15:05:19
15:05:49
15:06:19
15:06:49
15:07:18
15:07:48
l5:08:18
15:08:48
l5:09:18
15:09:48
l 5:1 0:1 8



Run 4
(A4)
Data

07125111

07t25111
07t25t11
07125111

07t25t11
07125111

07t25t11
07125111

07t25t11
07125111

07t25t11
07125111

07t25111
07125111

07t25111
07t25t11
07t25111
07t25t11
07125111

07t25t11
07125111

07t25t11
07125111

07t25111
07t25t11
07125111

07125111

07125111

07t25111
07125111

07t25t11
07125111

07t25t11
07125111

07t25111
07125111

07t25t11
07125111

07t25t11
07125111

07t25t11
07125111

07t25t11
07125111

07t25t11
07125111

07t25t11
07125111

07t25t11
07t25111
07t25t11
07t25t11
07125111

07t25111

07125111

07t25t11
07125111

07t25t11
07t25111
07t25t11
07t25111
07t25t11
07125111

15:10:48
15:11:18
15:.11:.48

15:12:18
15:12:48
15:13:18
15:13:48
15:14:18
15t'|.4:48
15:15:18
l5:15:48
15216:17
l5:16:47
15:17:17
15:17:48
15:18:17
15218:47
1 5:1 9:1 7
15:19:47
15:20:17
15:20:47
15t21:17
15:21l.47
15t22:17
15:22:47
15:23:17
15l.23247
15:24:17
15224:47
15:25:17
l5:25:46
15:26:16
l5:26:46
15:27:16
15:27:46
15:28:16
15:28:46
15:29:16
15:29:46
15:30:16
15:30:46
15:31:16
l5:31:46
15:32:16
15232:46
15:33:16
15:33:46
15:34:16
15:34:45
15:35:15
15:35:45
l5:36:15
15:36:45
l5:37:15
15:37:45
l5:38:15
15:38:45
15:39:15
15:39:45
l5:40:15
15:40:45
15:.4'l':15
15l.4'l:45

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

1.59
1.63
1.62
1.64
1.65
1.60
1.58
1.57
1.57
1.63
1.63
1.64
1.67
1.62
1.67
1.57
1.59
1.63
1.70
3.42
2.63
1.77
1.75
1.74
1.76
1.77
1.74
1.75
1.78
1.8'l
1.81
1.72
1.68
1.74
1.78
1.77
1.77
'1.81

1.81
1.78
1.78
1.83
1.80
1.80
1.83
1.86
1.82
1.82
1.86
1.86
1.81
1.85
1.84
1.86
1.88
1.88
1.89
1.86
1.90
1.91
1.92
1.90
1.93

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

149.4 0.986
149.4 0.986
149.5 0.986
149.4 0.986
149.5 0.986
149.4 0.986
149.5 0.986
149.5 0.986
149.4 0.986
149.5 0.988
149.4 0.987
149.5 0.986
149.5 0.986
149.5 0.986
149.4 0.986
149.4 0.986
149.4 0.986
149.4 0.986
149.4 0.986
149.4 0.986
149.4 0.987
149.4 0.987
149.4 0.986
149.4 0.986
149.4 0.986
149.4 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.4 0.986
149.5 0.986
149.4 0.986
149.5 0.986
149.4 0.986
149.4 0.986
149.4 0.986
149.4 0.986
149.4 0.986
149.5 0.986
149.4 0.986
149.5 0.986
149.4 0.986
149.4 0.986
149.4 0.986
149.4 0.986
149.4 0.986
149.4 0.986
149.4 0.986
149.4 0.986
149.4 0.986
149.4 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.4 0.986



I I o7t2st11 15:42:15

Minimum
Maximum

Average
MDL

15:45:14
15:45244
15246214
15:46:44
15247:.14

15¿47':4
15:48214

Average

1.93 149 5

1.22 BDL BDL

3.42 BDL BDL
1.79 0.09 0.49

0.08 0.09 0.49

0.500
o.497
0.457
o.442

r-õ:Ëõi-]I o.soa II o.srz I

0.507



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

QA Spike Recovery and Validation Data 
 
 
 





Formaldehyde (H2CO): Val¡dat¡on by Dynamic Analyte Spiking (biases taken ¡nto account)
Soiklnq Data

Total tracer conc. (ppm): 8.443
tracer conc. while line spiking (ppm): 0.080

Percentage of native exhaust ¡n

total spiked sample: 0.990

Certified cylinder conc. of analyte (ppm): 19.608 Dir lnject

Conc. of analyte spiked into extracted
exhaust (ppm):

Mean of FTIR meas. spiked samples:
Mean of FTIR meas. unspiked samp:

CS Calculated value of Spiked Samples:
SD St.Dev of spiked samples Eq 301-2:

SDM =SD/sCrt(12)
F-test:

SDpooled-poOled std. dev.:

RSD:
RSD, if using pooled SD:

B-bias at spike level m320 Eq. 7:

t-stat¡st¡c, Eq. 301-4:
Br, Relative Bias Eq. 301-7 (2011 ver):

CF-correction factor Eq. 301-5 (pre-201 1 ):

0.187

0.1826
-0.0021
0.1846
0.0285 also Eq 301-5 in 2011 version of m301

0.0082

0.0833 For n=6, if 0.139<F<7-146, calculate pooled SD

NA
0.1560 RSD must be <= 0.20 for successful validation
NA RSD must be <= 0.50 for successful validat¡on

-0.0019
0.231t4 ¡f t-stat.>=2.201 (1 1 degrees of freedom), then B is statistically s¡gnificant must calc. and use CF (also Eq 301-6 in 201 1 version of m301)

0.0105 lf < 0.1 the eF not required (CF=1) if Br>0.3 then validation is unsucessful
1 .0106 if 0.7<=CF<=1.3 or if B not statistically signif., then validation successful

91.232
92.160
88.581
92.913
97.755
121.056
106.339
86.639
75.883
't26.245
105.753
102.464

2
3
4
5
6
7
I
I
10
11

12

-0.012
-0.001
-0.012
-0.010
0.004
0.004
0.006
0.003
-0.007
-0.003



Spike #1
Cyl. Conc. Native Conc. Method Bias Meas. Gonc. Spike Obs. Spike Exp. Recovery

(ppmv) (ppmv) (%l
0.066 0.066 100.0
0.168 0.1s4 109.2

Date
07t25t11
071251't'l

07125111

07125111

07125111

07125111

07125111 l5:40:45
07125111 l5:41:15
07125111 15:41:45
07125111 15:42:15
07125111 15:42:45
07125111 15:41:15
07125111 15:43:4
07125111 15:4:14
07125111 15:.4:,4
07125111 15:45:14
07125111 15:45:.4
07125111 15:46:14
07125111 15:46t44
07125111 15:47:.14
07125111 15:47:4
07125111 15:¡18:14
07125111 15:48:4
07125111 15:.4¡9:11

071251'11 '15:.49244
07125111 15:50:1¡l
071251'11 15:50:¿14

07125111 15:51:14
07125111 15:51:.4
07125111 15:52:14

H2CO SF6
Time (ppmv) (ppmv)

15:35:45 0.084 -0.033
15:36:15 0.094 -0.034
15:36:¿l-5 0.124 -0.032
15:37115 0.140 -0.032
15:37:45 0.130 -0.033
15:38:15 0.'124 -0.031

Temp Pressure
c (Atm)

149.44 0.99
149.41 0.99
149.44 0.99
149.45 0.99
149.44 0.99
149.44 0.99

149.s0 0.99
149.49 0.99
149.44 0.99
149.ß 0.99
149.45 0.99
149.42 0.99
149.40 0.99
149.43 0.99
't49.45 0.99
't49.ß 0.99
149.51 0.99
149.52 0.99

149.51 0.99
149.53 0.99
149.49 0.99
149.52 0.99
149.50 0.99
149.51 0.99
149.49 0.99
149.53 0.99
149.56 0.99
149.53 0.99
149.51 0.99
149.s0 0.99

Compound #
tracer

1

2
3

"D¡l Factor"
Dil Factor

Probe Dilution

0.008
0.130
16.65

07125111 15:38:45 0.099
0712511'1 15:39:15 0.108
07125111'15:39:45 0.113
07125111 15:40:15 0.133

-0.032 149.47 0.99
-0.034 149.48 0.99
-0.031 149.50 0.99
-0.031 149.48 0.99

l--"* I
I o¡rut¡on 

I

@

0.209
0.286
0.219
0.335
0.654
0.834
1.O17
1.047

1.003
't.

0
I
1 .185
0.378
0.392
0.267

0.046
0.241
0.306
0.469
0.499
0.500
o.497
0.457

o.M2
0.501
0.5m
0512
0.172
0.026
0.039
0.032



Date
07116111

07116111

07t16111
0711611',|

07116111
07116111
07t16111
07116111

07t16111
07116111
07116111

07116111

07116111

07116111
07116111

07116111
07116111

07116111
07116111

07116111
07116111
07116111

Time
8:57:39
8:58:09
8:58:39
8:59:09
8:59:39
9:00:09
9:00:39
9:01:09
9:01:39
9:02:09
9:02:39
9:03:09
9:03:39
9:04:09
9:04:39
9:05:09
9:05:39
9:06:08
9:06:38
9:07:08
9:07:38
9:08:08

H2CO
(ppmv)

0.02
14.13
18.41

18.80
19.02
19.12
19.21
19.28
19.35
19.36
19.40
19.43
19.53
19.52
19.54
19.52
'r9.54

sF6
(ppmv)

0.01
7.49
8.45
8.44
8.44
8.44
8.44
8.44
8.44
8.44
8.44
8.44
8.44
8.44
8.44
8.44
8.44

Temp Pressure
c (Atm)

149.46 0.98
149.48 0.99
149.46 0.99
149.44 0.99
149.40 0.99
149.35 0.99
149.34 0.99
149.38 0.99
149.36 0.99
149.35 0.99
149.39 0.99
149.42 0.99
149.42 0.99
149.43 0.99
149.40 0.99
149.39 0.99
149.34 0.99
149.38 0.99
149.35 0.99
149.36 0.99
149.39 0.99
149.37 0.99

Average 19.61 8.44

19.57 8.45
8.44
8.44
8.44
8.44

19.62
19.61
19.65
19.58



Date
07t18t11
07118111

07 t18t11
07118111

07118111

07118111

07t18t11
07118111

07t18t11
07118111

07t'18t11
07118111

07t18t11
07118111

07t18t11
07118111

07t18t11
07118111

07t18t11
07118111

07t18111
07118111

07118111

07t18t11
07118111

07t18t11
07118111

07t18t11
07118111

07 t18t11
07118111

07118111

07118111

07t18t11
07118111

07t18t11
07118111

07118111

07t18111
07 t18t11
07t18t11
07118111

07118111

07118111

07t18t11
07118111

07 t18t11
07118111

07t18t11
07118111

07118111

07 t18t11
07118111

07 t18t11
07t18111
07t18t11
07t18t11
07118111

07t18111
07118111

07 t18t11
07118111

07t18111

sF6
Time (ppmv

2:22=35 -0.01

2':23:05 -0.01

2:23:35 -0.01
2:24:05 -0.01

2:24:35 -0.01
2t25:05 -0.01

2:25235 -0.01

2:26:05 -0.01

2:26:35 -0.01
2:27:05 -0.01

2:27:35 -0.01

2:28:05 -0.01
2:28:35 -0.01
2:29:05 -0.01
2:29:35 -0.01

2:30:05 -0.0'1

2:30:34 -0.01

2:31:04 -0.01
2:31l.34 -0.01
2:32:04 -0.01
2:32234 -0.01

2:33:04 -0.01
2:33:34 -0.01
2:34:04 -0.01
2134|34 -0.01
2|35104 -0.01
2:35:.34 -0.01

2:36:04 -0.01
2|36|34 -0.01

2:37:04 -0.01
2:,37234 -0.01

2:38:04 0.11
2:38134 0.36
2:39:04 0.41
2:39:34 0.41
2:40:04 0.40
2|40|33 0.40
2:41:03 0.42
2:41:33 0.42
2:42:03 0.42
2:42:33 0.41
2;43:03 0.43
2|43|33 0.43
2:4:03 0.44
2:44233 0.44
2:45:03 0.44
2:45:33 0.45
2:46203 0.45
2:46:33 0.38
2:47103 -0.01

2':47:33 -0.01

2:48:03 -0.01
2|48|33 0.01
2:49:03 0.02
2:49:33 0.02
2:50:03 0.02
2:50:33 0.02
2:51102 0.02
2:51232 0.04
2':52:02 0.06
2:52:.32 0.06
2:53:02 0.05
2:53:32 0.06

H2CO Temp
(ppmv) C
0.05 '149.38

0.13 149.36
0.03 149.38
-0.11 149.37
-0.12 149.42
-0.08 149.38
0.00 149.35
0.09 149.40
0.06 149.42
0.05 149.42
0.06 149.46
0.05 149.46
0.06 149.45
0.09 149.43
0.03 149.47
0.03 149.47
0.06 145.48
0.03 149.52
0.03 149.s5
0.07 149.57
0.02 149.52
0.07 149.50
0.06 149.47
0.03 149.43
0.08 149.41
0.07 149.40
0.05 149.44
0.06 149.43
0.06 149.45
0.0s 149.45
0.09 149.45
0.10 149.48
0.37 149.45
0.50 149.42
0.59 145.43
0.65 149.44
0.71 149.45
0.76 149.49
0.81 149.49
0.80 149.48
0.84 149.50
0.86 149.49
0.92 149.49
0.96 149.48
1.07 149.45
1.13 149.44
1.17 149.44
1.25 149.48
1.52 149.40
1.76 149.37
0.57 149.38
0.28 149.40
0.21 149.42
0.17 149.45
0.06 149.44
0.05 149.46
0.05 149.46
0.05 149.43
0.10 149.44
0.19 149.42
0.21 149.43
0.16 149.45
0.18 149.42

Pressure
(Atm)
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99



07118111 2254:.02

07118111 2:54:32
07118111 2:55:02
07118111 2:55:.32
071181'11 2:56:02
07118111 2:56:32
07118111 2:57t02
07118111 2t57:32
07118111 2:58202
07t18t11 2|58|32
07118111 2:59:02
07118111 2|59|32
07118111 3:00:02
07118111 3:00:32
07118111 3:01 :01
07118111 3:01:31
071'18111 3:02:01
07118111 3:02:31
07118111 3:03:01
07118111 3:03:31
07118111 3:04:01
07118111 3:04:31
07118111 3:05:01
07118111 3:05:31
07118111 3:06:01
07118111 3:06:31
07118111 3:07:01
07118111 3:07:31
07118111 3r08:01
07118111 3:08:31
07118111 3:09:0'l
07118111 3:09:31
07118111 3:'10:01
07118111 3:10:31
07118111 3:11:00
07118111 3:11:30
07118111 3:12:00
07118111 3:12:30
07118111 3rl3:00
07118111 3:13:30
07118111 3:14:00
07118111 3:14:30
07118111 3:15:00
07118111 3:15:30
07118111 3:16:00
07118111 3:16:30
07118111 3:17:00
07118111 3:17:30
07118111 3:18:00
07118111 3:18:30

07118111 3t21:29
07118111 3:21:59
07118111 3:22:29
07118111 3:22:.59

07118111 3:24:.29
07118111 3:24:59

149.44 0.99
149.42 0.99
149.44 0.99
149.45 0.99
149.42 0.99
149.44 0.99
't49.43 0.99
149.47 0.99
149.45 0.99
149.46 0.99
149.45 0.99
149.46 0.99
149.46 0.99
149.44 0.99
149.38 0.99
149.41 0.99
149.45 0.99
149.45 0.99
149.44 0.99
149.47 0.99
149.47 0.99
149.47 0.99
149.48 0.99
149.47 0.99
149.41 0.99
149.36 0.99
149.33 0.99
't49.33 0.99
149.34 0.99
149.35 0.99
149.34 0.99
149.43 0.99
149.37 0.99
149.40 0.99
149.38 0.99
149.38 0.99
149.36 0.99
149.38 0.99
149.37 0.99
149.35 0.99
149.36 0.99
149.37 0.99
149.37 0.99
'149.38 0.99
149.38 0.99
149.36 0.99
149.35 0.99
145.34 0.99
149.34 0.99
149.36 0.99

07l18l'l1 3:20:00 -0.01 149.37 0.99

149.37 0.99
149.39 0.99
149.37 0.99
149.36 0.99

149.36 0.99
149.40 0.99

0.07
0.06
0.04
0.05
0.06
0.03
-0.03
-0.03
0.00
0.06
0.06
0.02
-0.03
-0.03
0.00
0.06
0.07
0.07
0.06
-0.01
-0.01
-0.01
0.02
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.06
0.06
0.05
0.02
-0.02
-0.03
-0.03
-0.01
0.03
0.03
0.03
0.04
0.06
0.08
0.05
0.02
0.03
0.04
0.04
0.01

-0.04
-0.03
-0.04

0.01
0.04

0.17
0.14
0.13
0.11
0.20
0.15
0.02
-0.02
0.08
0.20
0.22
0.14
-0.02
0.00
0.13
0.25
0.30
0.22
0.23
0.00
0.02
-0.01

0.06
0.23
0.19
0.20
0.19
0.26
0.30
0.21
0.24
0.25
0.12
0.07
-0.01
-0.03
0.02
0.11
0.13
0.13
0.18
0.14
0.18
0.27
0.21
0.10
0.12
0.18
0.23
0.11

0.15
-0.02
0.08
-0.01

0.08
0.1'l



07118111 3:30:58 -0.03

07118111 3:32128
0711811'1 3:32:58
07118111 3:33:28

149.43 0.99

149.42 0.99
149.42 0.99
149.39 0.99
149.39 0.99

't49.38 0.99

149.39 0.99
149.40 0.99
149.42 0.99

149.40 0.99
149.45 0.99
149.42 0.99
149.40 0.99

149.41 0.99
149.40 0.99

0.99

07118111 3:26:29

07118111 3:27:.59
07118111 3:28229
07118111 3:28:59
07118111 3t29:29

07118111 3:34:58
07118111 3:35:28
0711811'1 3:35:58
07118111 3:36:28

07118111 3:37:58
07118111 3:38:28

07118111 3:42:57
07118111 3:43:27
07118111 3:43:.57

07118111 3:45:,27
07118111 3:45:57
07118111 3246:27
07118111 3:46:57

071181'11 3:48:.27
07118111 3:48:57

07118111 3:50:26
07118111 3:50:56

071't8111 3:52:26
07118111 3:52r56
07118111 3:53:26
07118111 3:53:56

07118111 3:56:56
07118111 3257:26

0.01 149.41
0.13 149.38
0.21 149.41
0.12 149.38

149.37 0.99
149.38 0.99
14S.39 0.99

0.99
0.99
0.99
0.99

0.00 0.06
0.0s 0.25
0.05 0.16

0.00
0.05
0.05
0.05

-0.01
0.04
0.05
0.04

0.02
-0.03
-0.03
-0.03

-0.01
0.05

0.03
-0.03
-0.03

0.02
-0.03

-0.03
0.04

0.02
-0.03
-0.03
-0.03

0.04
0.21
0.13
o.'t7

07118111 3|41:27 0.00 0.07 149.34

0.08
0.03
0.00
-0.04

0.09
0.14

0.11
0.10

0.00
0.16

07118111 3:55:26 0.00

149.32 0.99
149.31 0.99

149.37 0.99
149.43 0.99

149.45 0.99
149.50 0.99
149.49 0.99
149.45 0.99

149.36 0.99

149.43 0.99
149.44 0.99

0.12
0.05
0.06
0.04

0.05
0.02

0.14
0.21

07118111 3:39:58

10



07118111 3:58:56
07118111 3:59:2ô
07118111 3:59:55
07118111 4:00:25

07118111 4:01:55

07118111

07t18111

4:03:25
4:03:55
4:04:.25

-0.03
0.05
0.05
0.05

-0.0't

0.05
0.05

0.04
-0.03
-0.03

-0.03
-0.01

0.03
0.14
0.14
0.25

0.07
0.23
0.21

0.27
0.02
0.04

0.04
0.08

0.19
0.09
0.05
0.09
0.09
-0.01
0.07
0.10
0.07
0.07
0.08
0.01
0.00
0.03
0.02
0.07
0.09
0.04

0.14
0.76
0.89
0.99
1.05
1.11
1.09
0.74
1.07

149.33
149.38
149.42

149.45 0.99
149.46 0.99
149.47 0.99
149.47 0.99

0.03 0.13 149.40 0.99

10

'11

07118111 4:05:55
07118111 4:06:25
07118111 4:06:55

07118111 4:08:25
07118111 4:08:55

07118111 4:10:24
07118111 4:10:54
07118111 4:11:24
07118111 4:11:54
07118111 4=12l,24
07118111 4:12:54
07118111 4:13:24
07118111 4:13:54
07118111 4:14:24
07118111 4:14:54
07118111 4:15:24
07118111 4:15:54
07118111 4:16l,24
07118111 4:16:54
07118111 4:17:'24
07118111 4:17:54
07118111 4:18=24
07118111 4:18:54

07118111 4:19:24
07118111 4:19:53
07t18t11 4|20|23
07118111 4:20:53
07118111 4:21:23
07118111 4:21:53
07118111 4;22:23
07118111 4:22253
07118111 4:23223

149.39 0.99
149.40 0.99
149.38 0.99

149.45 0.99
149.47 0.99

0.99
0.99
0.99

149.44 0.99
149.39 0.99
149.38 0.99
149.42 0.99
149.41 0.99
149.43 0.99
149.44 0.99
149.45 0.99
149.43 0.99
149.41 0.99
149.38 0.99
149.37 0.99
149.38 0.99
149.39 0.99
149.43 0.99
149.42 0.99
149.41 0.99
149.39 0.99

149.44 0.99
149.45 0.99
145.42 0.99
149.40 0.99
149.37 0.99
149.40 0.99
149.41 0.99
149.47 0.99
149.45 0.99

11

12

12

Dil Factor 0.51

0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.02
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.05
-0.04

0.02
0.51
0.51
0.51
0.51
0.51
0.50
0.28
0.50

0.11
-0.04
-0.03
-0.03
-0.03
0.02
0.20
0.04
-0.03
-0.03

0.87
0.15
0.09
0.07
0.07
-0.03
0.30
0.18
0.05
0.09

07118111 4:23:53
07118111 4:24223
07118111 4:24253
07118111 4:25223
07118111 4:25t53
07118111 4:26:.23
07118111 4:26:53
07118111 4:27:'23
Oll18l11 4:27=53
07118111 4:28:23

149.43 0.99
149.46 0.99
149.51 0.99
149.51 0.99
149.45 0.99
149.43 0.99
149.40 0.99
149.39 0.99
149.37 0.99
149.46 0.99



Propanal:
Soikino Data

Total tracer conc. (ppm):
tracer conc. while line spiking (ppm):

Percentage of native exhaust in
total spiked sample:

Certified cylinder conc. of analyte (ppm):

Conc. of analyte sp¡ked into extracted
exhaust (Ppm):

Validation by Dynamic Analyte Spiking (b¡ases taken ¡nto account)

16.938 Dir. lnject
0.094

0.s94

100.000

0.553

2
3
4
5
6
7
I
s
10

11

12

Mean of FTIR meas. spiked samples: 0.6912
Mean of FTIR meas. unspiked samp: 0.2182

CS Galculated value of Spiked Samples: 0.7699
SD St.Dev of spiked samples Eq 301-2: 0.0254

SDM = SD/sqrt(12) 0.0073
F-test: 0.0833

SDpooted-Pooled std. dev.: NA
RSD: 0.0368

RSD, if using pooled SD: NA

also Eq 301-5 in 20í1 version of m30l

For n=6, ¡f 0.139<F<7.146, calculate pooled SD

RSD must be <= 0.20 for successful validation
RSD must be <= 0.50 for successful validation

if t-stat.>=2.20't (1 1 degrees of freedom), then B is statistically signif¡cant must calc. and use CF (also Eq 301-6 ¡n 20'l 1 version of m301)

lf < 0.1 the CF not required (CF=f ) if Br>0.3 then validation is unsucessful
if 0.7<=CF<=1.3 or if B not statistically sign¡f., then validation sucçessful

B-hias at spike level m320 Eq. 7:

t-statistic, Eq. 301 -4:
Br, Relative B¡as Eq.30l-7 (201'l ver): 0.1022

CF-correct¡on factor Eq. 301-5 (pre-201 1): 1.1 139



Cyl. Conc. Natlvc Conc. ttl€lhod Blas Meas. Conc. Splke Obs. Spike Exp. Recovery
Compound #

lracer
'l

2
3

"D¡l Factor'
D¡l Faclor

Probe D¡lutlon

Spike #2

Compound #
tracer

1

2
ó

0.004
0.066
'15.50

(ppmvl (ppmv) (%)

0 073 0.073 100 0
0 497 0.425 I '15 9

Splks Obs. Spike Exp. Recovery
(ppmv) (ppmv) l%l
0.168 0 168 100.0
0.783 0672 116.5

Propanal SF6 Temp Pre$ure
Oat6 Tlme (ppmvl (ppmv) C (Aun)

O7l21l1'l 22:32:20 0.140 -0-070 '149.35 0.98

0712111'1 22t32t59 0.195 -0 071 149.33 0.98
0712111'1 22133t20 0.139 -0072 149.41 0.98
07121h1 22233t50 0.236 -0.073 149.37 0.98
07121111 22:31t20 0.270 -0 073 149.35 0.98
0il21h1 22131150 0.322 -0.07'1 149.35 0.98

071211'11 22t35t20 0.æ7 -0 070 149.36 0.98

071211'11 22135150 0.295 -0.07'1 149.38 0.98

07121111 22t36120 0.31'l -0.071 149.36 0.98

Oil21h1 22t36t50 0.258 -0 069 149.35 0.98
0712111'1 22:37:2o 0.103 -0.045 149.35 0.98

0il2111'l 22137150 '1.561 0.457 14933 0.98
0712'll'11 22t38t20 3.560 0.678 149.36 0.98
0712'll'11 22t38150 4099 0739 '14931 098
0712'U'11 22t39120 4141 0.763 149.33 098
071211'11 22139150 4'103 0.785 149.32 0 98
0il21r11 22t40t20 4233 0.802 1,1930 0.98
07121111 22140150 3-100 0.602 '149.30 0.98
0712111'1 22141120 4-092 0.818 '149 33 0.98
Oil2\h'l 22t41t49 4246 0.827 '14938 0.98
071211'l'1 22142t19 4 33'l 0.855 149 36 0.98
07121h'l 22142149 4452 0.872 14936 098
071211'11 22t43119 4437 0.908 149.36 0 98

0il2'lh1 22143t49 4.622 0 981 '149.40 0.98

0il21/11 22t&119 4.959 'l-O27 149.35 0.98
07121111 2t14:49 5.023 'l 059 149.35 0.98
o7l21h'l 2:2t45119 5.09'l 'l-082 149.U 0.98
oil21111 22t45149 ã.?tlo 1.094 149.33 0.98

07121111 22t16t19 5.363 1.006 149.34 0.98
07121111 22t46t4s 6.3t¡ l.Oô9 '149.34 0.98
07121111 22t41t19 5.498 1.062 149.32 0 98
07121111 22t47t45 3.400 -0.004 149.32 0.98
O7l21l'11 22:48t19 0.076 -0.062 149.35 0.98
07121111 22:4A:49 -0.052 -0 046 149.36 0.98
07121111 22149t19 0.324 0 010 149.29 0.98
0il211'11 22t49t49 0 51'l 0.058 149.29 0.98
07121h'l 22150118 0-432 0.040 149.33 0.98
0il2111't 22t50tß 0.434 0 030 149.32 0 98
Oil2111'l 22151t18 149.33 0.98
O7l21l'11 22t51148 '149.32 0.98
0712'll1'l 22t52118 149.30 0.98
071211'l'1 22t52148 0403 0.017 14928 098
071211'11 22153118 0.487 0 048 '149.27 0.98
071211'11 22t53t4€ '149.23 0.98
071211'l'1 22154t18 149.27 0.98
0712111'1 2:2154148 149.29 0.98
0il2111'l 22t55t18 0.365 0.120 '149.32 0.98
0il2111'l 22t55148 0.477 0-271 149.35 0.98
Oil2111'l 22,56t18 -0066 0095 '149.41 098
07121111 22156148 0043 -0.067 149.36 098
0il21r11 22157:18 -0.056 { 070 '149 38 0 98
0712'll'11 22t57:4ø 0.061 { 033 149.U 0.98
0712'll'11 22158t18 0.13'1 0.095 149.U 0.98
07121111 22t58:48 0.490 0-624 149.34 0.98
07121111 22159t18 0041 -0004 149.31 0.98
07121111 22159t47 0.068 -0.064 149.33 0.98
Oil2111'l 23tOOt17 149.35 0.98

I s¡s I o7z1t1't 23toot47 i49.35 o.9B

I I o7t21t1't 23t01t17 149.39 0.98

"Dll Factor* 0.007
Dll Faqtor 0.107

Cyl. Conc. Nstlv€ Conc. Melhod Blas Meas, Conc.



Date
07l't4111
07114111
07t14111
07114111
07t14111
07114111
07114111

07114111
07t14111
07114111
07t14111
07114111
07t14111
07114111
07114111

07114111
07114111

07114111
07114111
07t14111
07114111
07114111

07114111
07114111

07114111
07114111

07114111
07t14111
07114111
07t14111
07114111
07114111

07114111

Time
4:02:55
4:03:25
4:03:55
4209:22
4:09:54
4:10l.24
4=10:54
4:11:24
4:11:54
4:12:24
4:12:54
4:13:24
4:13:53
4:14l.23
4:14:53
4215l.23
4:15:53
4:16l.23
4:16:53
4:17:23
4:17:53
4:18;23
4:18:53
4:'19:23
4:19:53
4:20:23
4:20:53
4:21:23
4:21:53
4:22=23
4222:53
4:23:23
4:23:.53

Propanal
(ppmv)
-0.09
-0.02
-0.07
0.00
-0.09
0.00
-0.04
o.o2
0.00
0.01
-0.04
0.02
0.00
o.o2
-0.02
0.01
0.02
-0.09
-0.02
-0.08
0.11
-0.01
0.04
3.41

101.74

SF6
(ppmv)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.34
16.90

102.90 I 16.93
103.08 | 16.96
103.26 | 16.96
103.36 | 16.96
103.37 I 16.96
103.43 I 16.94
103.45 I 16.95
102.57 | 16.84

Temp Pressure
C (Atm)

149.67 0.99
149.67 0.99
149.66 0.99
149.64 0.99
149.64 0.99
149.66 0.99
149.64 0.99
149.67 0.99
149.68 0.99
149.65 0.99
149.65 0.99
149.67 0.99
149.68 0.99
149.68 0.99
149.64 0.99
149.65 0.99
149.63 0.99
149.64 0.99
149.67 0.99
149.67 0.99
r 49.68 0.99
149.75 0.99
149.72 0.99
149.76 0.99
149.69 0.99
149.60 0.99
149.54 0.99
149.46 0.99
149.48 0.99
149.50 0.99
149.51 0.99
149.55 0.99
149.54 0.99

Average 103.18 16.94



Dilution
Check #1

Propanal SFo
(ppmv) (ppmv)
-0.34 0.00
-0.39 0.00
0.63 0.28
5.14 1.21

5.48 1.21

5.73 1.21

5.90 1.21

5.97 1.21

6.08 1.21

6.19 1.21

6.24 1.21

6.32 1.21

6.29 1.21

6.31 1.21

6.52 '1.21

6.45 1.21

6.35 1.21

6.44 1.21

15.53 14.06

-11.67 0.02
6.63 -0.02
12.58 -0.02
5.94 0.00
1.68 0.00
1.09 0.00
0.94 0.00
0.79 0.00
0.85 0.00
0.76 0.00
0.75 0.00
0.72 0.00
0.79 0.00
1.38 0.00
1.17 0.00
1.26 0.00
1.30 0.00
1.13 0.00
1 .10 0.00
0.96 0.00
0.79 0.00
0.82 0.00
0.78 0.00
0.67 0.00
0.60 0.00
0.56 0.00
0.49 0.00
o.47 0.00
0.41 0.00
0.47 0.00
0.42 -0.01
0.47 0.00
0.48 0.00
0.38 0.00
o.32 0.00
0.33 0.00
0.36 -0.01
o.32 0.00
o.22 0.00
0.30 -0.01

Temp Pressure
C (Atm)

148.86 0.99
148.82 0.99
148.90 0.99
149.01 0.99
149.15 0.99
149.26 0.99
149.29 0.99
149.32 0.99
149.34 0.99
149.35 0.99
149.37 0.99
149.34 0.99
149.30 0.99
149.35 0.99
149.36 0.99
149.33 0.99
149.32 0.99

148.86 0.99
148.82 0.99
148.90 0.99
149.01 0.99
149.15 0.99
149.26 0.99
149.29 0.99
149.32 0.99
149.34 0.99
149.35 0.99
149.37 0.99
149.34 0.99
149.30 0.99
149.35 0.99
149.36 0.99
149.33 0.99
149.32 0.99
149.34 0.99
149.35 0.99
149.35 0.99
149.34 0.99
149.32 0.99
149.32 0.99
149.36 0.99
149.31 0.99
149.30 0.99
149.29 0.99
149.29 0.99
149.32 0.99
149.29 0.99
149.31 0.99
149.33 0.99
149.38 0.99
149.34 0.99
149.36 0.99
149.33 0.99
149.32 0.99
149.32 0.99
149.38 0.99
149.34 0.99

Date
07115111
07115111

07115111
07115111
07115111
07115111
07115111
07115111
07115111
07115111
07115111

07115111
07115111
07115111
07115111
07115111
07115111

07115111
07t15111
07t15111
07t15111
07t15111
07115111
07t15111
07t15111
07115111
07t15111
07t15111
07t15111
07115111
07t15111
07t15111
07115111
07115111
07115111
07115111
07115111
07115111
07115111
07115111
07115111

07115111
07115111
07115111
07115111
07115111
07115111
07115111
07115111
07115111
07115111
07115111
07115111
07115111
07115111
07115111
07115111

14.23
Time

17:34:27
17:34:57
17:35:,27
17:35:57
17:.36:27
17:.36:57
17:37:27
17:37:57
17:.38:27
17:38:56
17:39:26
17:39:56
17:.40:26
17:40:56
17:41:26
17|41|56
'17:42:26

Average
Dilution

19:39:18
19:39:47
19:40:.17
19:40:.47
19:41:.17
19:41:.47
19:42:17
19:42:47
19:43:17
19:43=47
19:.4=17
19:4=47
19:45:17
19:45:.47
19:46:17
19:46:47
19:47:17
19:47:.47
19:48:17
19:48:47
19:49:17
19:49:47
l9:50:16
l9:50:46
19:51:16
19:51:46
l9:52:16
19:52:46
19:53:16
19:53:46
19:54:16
19:54:46
19:55:16
l9:55:46
l9:56:16
19:56:46
19:57:16
19:57:46
19:58:16
19:58:46



07115111 19:59:16
07115111 l9:59:46
07115111 20:00:16
07115111 20:00:45
07115111 20:01215
07115111 20:0'l:.45
OT115l11 20:02:15
07115111 20|02"45
07115111 20:03:15
OTl15111 20:03:45
07115111 20:04:15
07115111 20:04:.45
07115111 20:05:15
07115111 20:05:45

149.41 0.99
149.43 0.99
149.38 0.99
149.36 0.99
149.36 0.99
149.33 0.99
149.34 0.99
149.32 0.99
149.36 0.99
149.39 0.99
149.34 0.99
149.35 0.99
149.31 0.99
149.35 0.99

0.25
0.27
0.19
0.22
0.36
o.23
0.34
0.58
0.76
0.67
0.68
0.68
o.47
0.25

-0.01
0.00
0.00
-0.01
0.00
-0.01
-0.01
0.03
0.09
0.09
0.09
0.09
0.04
0.00

0.99
0.99
0.99
0.99

099
099
099

0.00
0.06
0.10
0.09

0.07
0.01
0.00

OT115111 20:07:.15
07115111 20:07:.45
07115111 20:08:15
07115111 20:08:45

07115111 20:10:15
07115111 20:.10:'48

07115111 20:.12:.18

07115111 20:12:48
07115111 20:13:18
07115111 20:13:48
07115111 20:14:18
07115111 20:.14:.48

07115111 20:16:18
07115111 20116:48
07115111 20:.'17:18

07115111 20:.17:.48

07115111 20:19:17
07115111 20t19:.47
07115111 20:.20:.17
07115111 2O:20:47

0.17
0.50
0.54
0.56

0.00
0.08
0.09
0.09

0.00
0.05
0.03
0.05
0.08
0.09

0.09
0.09
0.03
0.00

149.34 0.99
149.34 0.99
149.37 0.99
149.37 0.99

0.51
0.18

007
001

099
099
099

013 0.00
0 57 0.07
o 74 0.09

099
099

0.06
o.41
0.42
o.37
0.61
0.49

0.09
0.47
0.44
0.57

149.35
149.36
149.38
149.37
149.34
149.37

0.99
0.99
0.99
0.99
0.99
0.99

0.99
0.99
0.99
0.99

052
074
024
000

0.30
0.29
0.66
0.64

149.45
149.40
149.44
149.44

149.37
149.39
149.36
149.32

OTl15l11 20:22:17 0.47
07115111 20:22:47 0.16
07115111 20:23:17 O.32

07115111 20:24:'47
07115111 20:.25:.17

07115111 20:25:47

07115111 20:27:.17 0.60

07115111 20:28:47
07115111 20:29t17
07115111 20:,29:.46

07115111 20:30:16

149.44 0.99

149.38 0.99
149.36 0.99
149.37 0.99
149.36 0.99

149.38
149.33
149.32

149.34
149.34
149.37

007

0.00
0.00
0.08
0.09



07115111 20:30:46
07115111 20:31:16

07115111 20:.32:.46

07115111 20:33:16
07115111 20:33:46
07115111 20:34:16
07115111 20:.34:46

07115111 20:36:16
07115111 20:36:46
07115111 20:37:16
07115111 20=37:46
07115111 20:38:16

07115111 20:39:46
07115111 20:40:15
07115111 20=40:45
07115111 20:41:15

07115111 20:,51:.14

07115111 20:51:.44
07115111 2O:52:'14

149.36
149.36

149.37 0.99
149.40 0.99
149.36 0.99
149.32 0.99
149.32 0.99

099
099

0 64 0.09
0 60 0.09

0.48
o.25
0.31
0.20
0.30

0.07
0.01
0.00
0.00
0.00

0.18
0.69
0.65
0.64
0.81

0.52
0.33
0.24
0.31

0.52
0.28
0.30

149.34
149.38
149.40
149.46
149.45

149.48
149.44
149.42

149.41
149.44
149.34

149.44
149.48
149.46
149.44

0.99
0.99
0.99
0.99
0.99

0.99
0.99
0.99
0.99
0.99

0.99
0.99
0.99
0.99

0.00
0.07
0.09
0.09
0.09

007
000
000
000

149.42 0.99
149.35 0.99
149.41 0.99
149.39 0.99

07115111 20:42:45
07115111 20:43:15
07115111 2O:.43:45

07115111 20:44:15
07115111 20:44:45

07115111 20:46:15
07115111 2O:.46:45
07115111 20:47:15

07115111 20:48:45 0.30
07115111 20:49:15 0.32
07115111 20:.49:45 0.75

0.01 149.39
0.09 149.44
0.10 149.46
0.09 149.49
0.09 149.50

059 005
0 19 0 00
028 0 00

006
000
000

026
074
064
080
063

0.25
0.7'l
0.70
0.57
0.63
0.67

0.99
0.99
0.99

-0.01 '149.38 0 99
0.01 149.46 0 99
0.09 149.41 0 99

0.99
0.99
0.99

0 16 0.00 149 45 0 99
0 55 0.08 149 42 0 99

0 67 0.10 149 43 0 99

07115111 20:.53:.4
07115111 20:54=14
07115111 2O:54:44
07115111 20:55:14
07115111 20:.55:4
07115111 20:56:14

07115111 20:57:44 0.61

07115111 20:58:14 0.48
07115111 20:58:4 0.13
07115111 20:59:14 0.28

07115111 21:00:4
07115111 21:01:13
07115111 21:01:43

149.37 0.99
149.37 0.99
149.37 0.99
149.37 0.99
149.38 0.99
149.44 0.99

o.02
0.09
0.09
0.09
0.09
0.09

0.09
0.06
0.00
-0.01

l0



10

07115111 21:03:13
07115111 21:O3:43
07115111 21:04:13
07115111 21:04:43
07115111 21205:13

07115111 21:06:43
07115111 21:07:13
07115111 21207:43
07115111 21:08:13
07115111 21:08:43
07115111 21:09:13
07115111 21209:.43

07115111 21211:.'13
07115111 21:11:.42

07115111 21:.13:.12

07115111 21:13:42
07115111 21:14:12
07115111 21:14:42
07115111 21:.15:.12

07115111 21:.16:.42

07115111 21:.17:'12

07115111 21:17:42
07115111 21:.18:'12

07115111 21:18:42
07115111 21:19:12
07115111 21:.19:.42

07115111 21:20:.12
07115111 21:20:42
07115111 21:,21:'|.2
07115111 21:.21:.42

07115111 21:22:11
07115111 21:22:41
07115111 21:23:.11

07115111 21:23:41
07115111 21:24:'|.1
07115111 21:24:.41
07115111 21:25:11
07115111 21:25:41

07115111 21:26:'11
07115111 21:26:.41

07115111 21:27:11
07115111 21:27:41
07115111 21:28:1'l
07115111 21:28:41
07115111 21:.29:'11

07115111 21:29:41
07115111 21:30:11
07115111 21:30:41

0.09 149.41
0.09 149.46
0.00 149.47
0.00 149.37
-0.01 149.43

0.63
0.66
o.32
0.35
0.18

0.56
0.49
0.62
0.55
0.16
0.14
0.04
-0.06
0.03
0.04
-0.02
0.00
-0.04
0.07
-0.22
-0.21
-0.19
-0.16
-0.08

-0.13
-0.18
-0.39
-0.18
o.02
0.08
2.65
6.42
6.60
6.69

6.57
15.22

-0.01
-0.01
0.05
0.10
0.09
0.09
0.09

0.99
0.99
0.99
0.99
0.99

11

0.16
o.27
0.57
0.70
0.62
0.65
0.79

149.45 0.99
149.43 0.99
149.40 0.99
149.40 0.99
149.45 0.99
149.45 0.99
149.40 0.99

149.39
149.36

149.38
149.36
149.33
149.37
'149.39

149.32 0.99
149.31 0.99
149.30 0.99
149.33 0.99
149.40 0.99
149.39 0.99
149.43 0.99
149.37 0.99
149.43 0.99
149.45 0.99

11

0.43 0 09
0.52 0 08

0.99
0.99

12

12

0.99
0.99
0.99
0.99
0.99

0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99

0.02 -0.01
0.03 -0.01
0.21 0.03
0.51 0.09
0.53 0.09

0.09 149.34
0.09 149.32
0.09 149.36
0.08 149.35
0.00 149.37
-0.01 149.40
-0.01 149.36
-0.01 149.39
-0.01 149.40
-0.01 149.35
-0.01 149.34
-0.01 149.33
-0.02 149.33
0.02 149.40
0.00 149.46
0.00 149.48
0.00 149.49
0.00 149.36
0.00 149.32

Dilution
Gheck #2

0.00
0.00
0.00
-o.02
-0.02
-0.02
0.57
1.23
1.22

1.22

1.23
13.88



Acetaldehyde: Val¡dat¡on by Dynamic Analyte Spiking (b¡ases taken into account)
Soikinq Data

Total tracer conc. (ppm): 17.282
tracer conc. wh¡le line spiking (ppm): 0.122

Percentage of nat¡ve exhaust in
total spiked sample: 0.993

Certifiecl cyl¡nder conc. of analyte (ppm): 93.30 Dir lnjection

Conc. of analyte spiked ¡nto extracted
exhaust (ppm): 0.657

Statist¡ca! Rqsults
Mean of FTIR meas. spiked samples: 1.0488
Mean of FTIR meas. unspiked samp: 0.2773

CS Calculated value of Spiked Samples: 0.9320
SD St.Dev of spiked samples Eq 301-2: 0.1960 also Eq 301-5 in 2011 version of m301

SDM = SD/sqrt(12) 0.0566
F-test: 0.0833 For n=6, if 0.139<F<7.146, calculate pooled SD

SDpooled-pooled std. dev.: NA
RSD: 0,1868 RSD must be <= 0.20 for successful validation

RSD, if using pooled SD: NA RSD must be <= 0.50 for successful validation
B-b¡as at spike level m320 Eq. 7: 0.1169

t-stat¡st¡c, Eq. 301"{: 2.0657 if t-stat .>=2.2O1 (1 I degrees of freedom), then B is statistically significant must calc. and use CF (also Eq 301-6 in 201 I version of m30'l )
Br,RelativeBiasEq.30l-7(2011ver): 0j254 ff<0.1 theCFnotrequired(CF='l) if Br>0.3thenvalidat¡onisunsucessful

CF-correction factor Eq.301-5 (pre-2011): 0.8886 if 0.7<=CF<=1.3 or if B not statistically signif., then validation successful

1

2
3
4
5
6
7
8
I
10
11

12

94.095
99.831
104.107
150.747
1 1 1.406
103.152
122.508
105.085
91.543
121.5A4



Cyl. Conc. N¡t¡v. Conc, Method B¡d Me¡¡. Conc. Spiko Ob.. SPlk. Exp. Rocovory
Compound f

tEcor
I

'Oll Fâctor' 0 007
D¡lFaclor 0115

Probe Dllut¡on 1644

(ppmv) (ppmv) (%)
0.'121 0121 100 0
0 678 0 654 103 6

Dato Tlñe
07124111 21101117
07124111 21t01147

07124111 21t05t17
o7l24l11 21t05147

O7l24l'11 21i0ít17
07124111 21t06t4f
O7n4l'11 21i07i17
O7l24h1 2110ft47
07124111 21t08t17
O7l24h1 21108t47

O7l24ll'l 21t0g:1?
07124111 2'ltû9t4f
07124111 21t1ot17
07124111 21t10t47
07124111 21t11t17
07124111 21t11i47
O7n4h1 21112116

07124111 21112i16
O7n4l11 21t13116
Oln4l'11 21113116
07124111 21114,16

07124111 21t14146
07124111 21115t16
O7l24l'11 21115t46
O7l24hl 21t16116
O7l24h1 21116146

07124111 21i17116
Oll24l11 21117t46
O7l24l'11 21118i16
O7l24l'11 21t1at46
O7l24l'11 21119116
Oll24l1'l 21119tÆ
o7l24h1 21t2Ût16
O7l24l1'l 2112Ot16

07l24l'11 21t21115
07124111 21t21tÆ
07l24l1'l 21t2j2t15
07124111 21t22145
o7l24h1 21t23t15
07124111 21t23115
o7l24l'11 21t24t15
0Z/24111 21124115
o7l24h1 21125t15
07i241'11 21t25145
07124111 21126,15
O7l24l1'l 21126t15

Acotaldohyde SF6
(ppmv) (ppmv)
0 20s -0 034
0225 4 035
0 055 -0 032
0 801 {,034

Teñp Pro!¡uro
C (Aûr)

'149 31 0 99
14932 0 98
149.40 0 98
't49 40 0 99
149 35 0 99
't49 36 0 99
í4932 0 99
14932 0 99
149.32 0 99
149 34 0 99
149 32 0 99
149 36 0 99
149 33 0 99
149.33 0 99
149 34 0 99
149æ 099
149 3ô 0 99
149.36 0 99
14932 0 99
14932 0 99
149 34 0 99
149 37 0 99
149 35 0 99
149 43 0 99
149 35 0 99
'14932 0 99
149 31 0 99
149 35 0 99
149 40 0 99
149.4A 0 99
149 45 0 99
149 39 0 99
149 40 0 99
149 41 0 99
149 42 0 99
't49 43 0 99
149 41 0 99
149 36 0 99
149 34 0 99
149U 0 99
1493/. 099
149 33 0 99
149 38 0 99
149 41 0.99
149 39 0 99
149 38 0 99

2
3

0 040
0 317
o o't7
0 006
o 132
0 107
0 8't't
2.799
1 627
3 307
5.383
5 470
5 536

-0 039
-0 038
-0 039
4 040
{ 041
4 043
0 008
1 003
1 057
1 053
1 053
1,053
1 051

5.63tt t.olí
5.597 1.051
5.550 1.050
6 73't I 033
7 251 0.366
3,109 0 428
2756 0428
2843 0 431
2237 0 325
2197 0333
2 171 0 330
2 069 0 303

0 816
0 890
0 888
0 676
o776
o 612
0 684

o 072
0 065
0 062
0 017
0 018
0 017
0 016



Date
07118111

07118111
07118111

07118111

07118111

07118111
07118111

07118111

07118111

07118111

07118111

07118111
07118111

07118111

07118111

07118111

07118111
07t18111
07118111
07118111

07118111

07118111

07t18111
07118111

07118111

Time
'17=19:34
l7:20:06
17:20:36
17:21:06
'17:21l.36
17:22:06
17:.22l.36
17:23:06
l7:50:45
17=51l.15

17:51:45
17:52:15
17:52:45
17:53=14
17:53:4
17:54:.14
17:54:45
17:55:14
17:55=M
17l.56l.14
17:56:4
17:57l.14
17:57:M
17:58l.14
17:58l.M

Average

sF6
(ppmv)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.68
17.26
17.29
17.30
17.29
17.27
17.29
17.30

Acetaldehyde
(ppmv)

0.00
0.0s
0.09
-0.01
0.12
0.12
o.12
-0.16
0.96
1.03
1.09
1 .10

19.49
92.92
93.22
93.21
93.20
93.38
93.32
93.21

Temp Pressure
G (Atm)

149.58 0.98
149.57 0.98
149.55 0.98
149.54 0.98
149.56 0.98
149.59 0.98
149.59 0.98
't49.57 0.98
149.63 0.98
149.67 0.98
149.64 0.98
149.62 0.98
149.63 0.98
149.52 0.99
149.30 0.99
't49.21 0.99
149.18 0.99
149.14 0.99
149.12 0.99
149.15 0.99
149.16 0.99
149.15 0.99
149.14 0.99
149.16 0.99
149.16 0.99

93.36 I 17.28
s3.22 I t.za
93.14 I 17.28
93.40 | 17.30
93.36 I 17.27

93.30 17.28



oate TimE
071'18111 '19:59:53
07l'18111 2O2O0i23

07/18/11 20:00:53
07hgl11 2O2O1i23

071'l8l'11 20tO1:53
07hgl11 20102123
071'l8l'11 20:02:53
07hgl11 20t03t23
07l'18111 20t03t5t
07l18l1'l 20t04i23
O7l'18111 20:04:53
07l18l1'l 20tO5223

07l18l1'l 20105153
07118111 20i06123
07/18/11 20:06:53
07118111 20:07:23
07118111 20tO7t53
07l18l'l.1 2O:08i23
071'l8l'l'l 20:09:16
07/18/11 20:09:¡16

071'l8l'l'l 20:10116
071181'11 20t10146
071181'l'l 20:11:16
07118111 20i12130
07/18/1 I 20:13:00
07118111 20t13130
07118111 20:14:00
07118111 20114:30

071181'11 20t15:00
07118111 20115t30
Q7118111 20:16:00
07118111 20116130

0711811'l 20t'17t00
07l18l1'l 20117:30

Q7l'l8l'11 20:'18:00
07l18l1'l 20:18:30
07118111 20t19100
07/18/11 20:19:30
07118111 20t20t00
07118111 20120130
07118111 20121100
0711811'l 20121130

07118111 20121159
07118111 20122129

0711811'1 20t22i59
071181'11 20:23:29
07118111 20:23:59
07118111 20:24:29
Q7118111 20t24t59
07118111 20t25:29
071181'11 20:25:59
07hgl11 20126129
07l'18111 20:26:59
07118111 20127129

07l'l8l'11 20:27:59
07118111 20tzgt29
O7118111 20:28:59
07118111 20129129

07118111 20:29:59
07l18l1'l 2O:3Oi29

07/18/11 20:30:59
07118111 20t3'1t28
07|'t\l11 20:31:58
07118111 20t3¿24
07118111 20t32158
07118111 20:33:28
07/18/11 20:33:58
O7l'18111 20:4:28
07118111 20t34158
O7l'18111 20:35:28
07/18/11 20:35:58
07118111 20:36:28
07/1ô/11 20:36:58
07118111 20t37t29
07118111 20:37:58
07118111 20138128

071181'l'l 20:38:58
07118h1 20139128
07/18/1 1 20:39:58
07118111 20140t28
071'l8l'l'l 20:40:57
07h8111 20t41t27
O7l'l8l'11 20:41:57
071181'11 20:42:27
O7l'l8l'11 20:42:57

Acotaldehydo SFo
(ppmv) (ppmv)
0.04 0.00
0.05 0.00
0.15 0 00
0.06 0 00
{.10 0 00
-0 1ô 0.00
{.03 0 00
-0.05 0.00
0.23 0 00
0 1ô 0.01
0.34 0 00
o 22 0.01
0.14 0 00
0 43 0.0r
0.39 0.01
0.39 0.00
0.34 0.00
0.34 0.01
0.33 0 01

o.32 0.01
o.27 0 00
o 28 0.00
o.44 0 00
0.10 0.02
0.31 0 02
0 32 0.02
0.31 0 02
030 001
0.16 0 01
013 001
050 001
o.17 0 01
0 39 0.01

032 0.01
0.25 0 01

0.34 0.0'l
0.17 0.01
0.27 0 01

0.13 0 0l
0.27 0 01

0 31 0.00
0.31 0 01

037 001
o.22 0 01

1 27 0.00
I 93 000
1.52 0 00
182 000
164 0.00
1 53 0.00
1.75 0.00
r 53 0.00
r55 000
r 59 000
1.63 0.00
1.73 0.00
9.32 0 01

30.30 0.00
3.73 0 00
1 08 000
085 000
0 56 0.00
0.69 0.00
0 64 0.00
0 11 0.00
001 000
{ 0ô 0.00
o.47 0 00
0 06 0.00
{.10 0 00
0.02 0.00
0.06 0.00
{.06 0 00
0.05 0.00
{.04 0 00
-0 02 0.00
0.03 0 00
4 02 0.00
-0.r8 0.00
0 02 0.00
4.15 0.00
4't2 0.00
{.0ô 0 00
0 08 0.00
0.01 0 00

Temp Prossuro
C (Atml

149.59 0 98
't49 57 0.98
149.55 0.98
149.58 0.98
149.59 0 98
149.60 0.98
149.60 0 98
149 58 0.98
149.60 0 98
149 s8 0.98
149.57 0 98
149 55 0.98
149.58 0.98
149 58 0.98
149.59 0 98
'149 54 0.98
149.56 0 98
149 58 0.98
14957 0 98
149.58 0.98
149.58 0 96
149.56 0.98
149.51 0 98
149.48 0 99
149.47 0 99
149 48 0.99
149.49 0 99
149 44 0 99
149 45 0.99
149 44 0.99
't49 47 0.99
149.47 0 99
't49 49 0.99
149.51 0 99
149 47 0.99
149.48 0 99
149.49 0.99
149 47 0 99
149.49 0.99
149.49 0.99
14952 0.99
149.52 0 99
149.50 0.99
149.48 0.99
149 49 0.99
149.48 0 99
'149 49 0 99
149.48 0.99
149 49 0 99
149 46 0 99
149 47 0 99
149 48 0.99
149 48 0.99
149 51 0.99
149.51 0 99
149.48 0.99
149 47 0 99
149 51 0.99
149.4ô 0.99
149 45 0.99
149.43 0.99
149 43 0.99
149.47 0 99
149 49 0 99
149 50 0.99
149 54 0.99
149.53 0 99
149 58 0 99
149.54 0.99
149.57 0.99
149.58 0.99
149.59 0.99
149 58 0.99
149.51 0 99
149.49 0 99
149 45 0.99
149.51 0 99
't49 51 0.99
149.52 0 99
149.54 0.99
149.53 0 99
149 54 0.99
149.56 0 99
149 51 0.99
149.52 0.99



07118111 20143127

071181'11 20:43:57
07118111 20:4:27
ofll8l'11 20144:57

07118111 20145:27

Q7l'18111 20:45:57
07118111 20:46:27
07118111 20146157

07118111 20:47:27
07l18l'11 20147157
071'lø11'l 2Otß:27
07118111 20t48:57
071'l8l'11 20:49:27
Q7118111 20:49:57
0711811'l 20:50:27
07/'18/1 1 20:50:56
07118111 20:51:26
07/18/11 20:tl:56
Oll18l11 2l:52:23

D¡l Factor

20t52156
20:53:26
20:53:56
20:*:26
20:54:56
20:55:26
20:55:56
20:56:26
20:56:56
20:57:26
20:57:56
20:58:26
20:58:56
20:59:26
20:59:56

000 14949 099
0 00 149 50 0.99
0 00 149.5',t 0 99
0.00 't49 48 0 99
0.00 149.51 0 99
0.00 14952 0 99
000 14949 099
0.00 149 47 0 99
0 00 149.51 0 99
000 14945 099
034 14950 099
1.08 149 50 0 99
1.11 149.50 0 99
1 .11 149.49 0 99
115 1495f 099
1.23 149 s1 0 99
1 23 149 5't 0 99
1.11 r49 51 0.99
1 12 149.50 0.9S

1.12
050
0.00
000
0.00
000
000
003
0.16
015
015
0.10
005
012
01ô
0.17

149 54
149 53
149 43
149 40
149 39
149.42
149.45
'149 45
149 47
149 51

149.51
149 47
149.45
149 51

149.49
't49.52

099
099
099
099
0.99
0.99
099
0.99
099
0.99
099
0.99
0.99
0.99
099
0.99

0 t1
0.11
010
011
007
0.00
0.00
000
o02
004
002
002
003

149.48
145 46
149.43
'149 45
149.46
149.42
149.45
149 43
149 47
149 49
149.46
149 48
149 46

099
099
0.99
099
0.99
099
0.99
099
0.99
099
0.99
099

0.13
0.13
008
0.00
0.00
0.(X)
003
0.07
0'12
013
0.16

't49 49
149 46
'149 47
149 48
149.46
149.¡tO
149 44
149 45
149 51

149 50

07t18t11
0711811'l
07 t18111

07118111

07t18111
07l18l't1
07 t18l't1
07 118111

07t18111
07 I't8111
071't8111
07t'tgt11
07t1811'l
07118111

07l18l',t1

07t18t1'l
07118111

071't8111
07t18111
07l1a11
07118111
07 t18t11
07 l1øl't1
07 118t11

07 t18l't1
07 118111

'l

07 118111

07 118111

07 118111

07t18t11
07l1u11
07118111

07t18t11
07l18l1'l
07 t18t11
07 t'18111

21i02i25
21:O2:55
21i03t25
21:03:55
21:01:23
2l:04:55
21:05:25
21:05:55
21i06i25
2l:06:55
21:O7:25

2'l:09:55
21:10:24
21iI0iil
21:11:24
2l:11:5¡l
21:12:24
21i12i*
21:13:24
21i13i54
2'l:14:24

0.2'l
{.10
002
{14
{09
{11
0.07
0.06
-0 12
-0 07
197
5.25
495
537
601
6.50
026
5.81
5.81

5.69
3.08
0.07
027
0.13
-0 08
009
o25
'l 26
133
081
059
060
094
132
099

064
053
0.48
0ô1
o44
{.03
0.06
-o'14
0.00
017
4.O2
001
0.08

068
0.83
05ô
0,14
0.12
0.11
016
0.34
1.19
078
1.1'l

033
036
{.r0
0.34
064
121
'1.41

1.38
1,39
't 47
1.12

044
038
0.43
071

099
0.99
0.99
0.99
0.99
099
099
099
0.99

07t'tgt'11
07t18t11
07t1u11
07118111
07l1ø1',t1

07 t18t11
071181't',l

07 t18111

07118111

07118111

07t18111

2l:'15:54
21i16i24
2l:lC:30
21:17224
21:17:il
21:18:24
21i1giil
21i19t24
2l:19:53
21:20:23
21i20153

't49.54
149.52
149 57
149.58
149 57
149 55
149 51

1 49.56
149.53
149 52

149 5'l
149.,18
149.52
149 52

0.99
099
0.90
099
0.99
0.99
0.99
099
099
099

0.00
0.00
0.00
005
o12
0.16
018
0.18
o.17
0

07 I18l',t1
07 t18t11
07l18l't1
07l1u11
071't8111

21:22:23
21i22i53
21:23:2!
2l:23:5il
21:24:23

099
099
099
099
099

000
000
000
008



07t18t11
07t1u11
071't811'l
07t'tgt'11
07118111

07t18t1'l
071181',t'l

07 118111

07 t18l't1
07 118t11

071'tgl't'l
07 t18t11
0711811'l
07 t18t11
07l1u11
07t'tu11
07l't811'l
07t18t11

07 118111

07 t1811'l
07t18t1'l
07l1u11
07t1u11

21':32:52
21:33:22
21133152
21:Yi22
21iAi52
21:35:22
2'1i35i52
21:36:22
21i36i52
21:37:22
21i37i52
21:38:22
21i38i51
21:39:21
2l:39:51
21:40:21
21i4Oi''l

008
0.00
0.00
000
002
010
009
010
012
018
018
017
015
015
0.1r
0.00
0.(x)
000
0.04

071't8111
07t18111
0711811'l
07t181',t1
0711811'l
07 118111

07l't8111
07 l't8111
07 118111

0711811'l
07t'tgt11
0711811'l

21:24:53
21i25i23
21:25:53
21:26:23
21126:53
2'1i27:23
21t27i53
21:28:23
21i28i53
21:29:23
21i29i52

163
2.04
207
177
2.O1
'1.90

172
144
154
149
138
1.27

o.29
0.01
051
054
102
0.83
112
'l 07
14ô
1 4'l
128
125
138
1.'18
0.33
0.53
036
0.73

128
1.'11
048
0.49
0.30

2.03
343
307
147
071
0.62
0.06
-0 01
o20
037
1.59
567
543
5.0ô
0.49
036
o.25
o52
049
1',14
1.98
1.90
144
062
088
I 't6

129

0.36
051
0.88
088
0.78
088
0.50
088
1.85

021
025
026
026
026
0.26
o23
019
018
0.18
01ô
0'16

149 54
149 52
149 56
149.54
't49 52
149.51
149 51

149 51

149 52
149.48
149 44
149.45

't49 47
149.48
149 51

149.51
'149 52
149.56
149 52
149.49
149 53
149 51

149 51

145.54
149 55
149.56
'149 5ô
149 59
149.64
't49 62

099
099
0.99
099
099
099
099
099
099
0.99
099
099

0.99
0.9s
099
099
0.99
099
099
099
099
099
099
0.99
099
099
099
0.99
0.99
0.99
099

0.99
099
099
0.s9
0.99

099
0.99
099
099
099
0.98
099
0.99
0.99
0.99
099
099
099
0.99
099
099
099
0.99
099
099
099
099
0.99
099
0.99
099
0.99

0.9s
0.sg
099
099
099
0.99
099
099
0.99
099

7

21:32:Zl

07 l18l't1
07 118111

0711811'l
07t18t11
0711811'l
07t18t11
07t18t',11
07l18l't1
07t',lgt't1
07 118111

07 t18111

07118111

07t18t11
07118111

07118t11
07l18l',t1
07 118t11

071'tgl't1
07t'lgt1',l
0711811'l
07t18t1'l
07118111

07t18t11
07 118111

07 118111

07 t1811',1

07t18t',|1

07t1a11
07t18t1',l
07 t18t11
07t18111

1

07t1u11
071'tgl't1
07t18t'11
071'tgl't1
07t18t11
0711811'l
07t'tgt11
07l18l1'l
07t18t'11

21:Æ:51
21i46i21
21i46i51
21t47:21
21:47:51
2'l:ß120
21ißiãO
21:49:20
21:49:50
21:50:20
2l:50:50
21:51:20
21:51:50
21152t20
2'li52i50
21:53:20
2l:53:50
21:54:20
21i54i50
21:55:20
2'l:55:50
21:56:20
21:56:50
21i57i20
21:57:50
2l:58:19
21:58:49

21t42t21
21i42i51
21i43221
2l:¡li!:51
21:44;21

016
0.'12
000
0.(n
0.00

052
043
021
003
001
0.00
000
0.00
000
0.20
10ô
1,08
088
0.00
000
0.00
000
000
013
027
025
018
0.04
007
0.15
o17

0.00
000
002
0.13

0.(x)
0.ü)
001
0.09
009
008
008
001
0.07
025

149.52
't49 52
149.56
149 55
149 56
149 58
149 62
'149.65

149.68
149 64
149 61

149 ô0
149 58
149 50
149.56
149 56
149 sô
149 53
149 50
149.48
149 51

149 49
149 43
149.46
149 46
149.43
'149 48

149.¿t8
149.¡t8
149 45
149.42

149.U
145.4f
149.40
149 49
149 50
149 51

149.50
149 49
149 51

149 50

A¿0Ot19
Zl:00:¿19
22i01i19
22:O1:49

Zl:03:¡19
22:04:19
22i04i49
22:05:19
22i05:49
22:06:19
22:06149
22:07:19
22i07iæ

099
099
099
099



l1
07118111
07l1al1'l
07118111
07t18t11
07 118111

07hat11
0711811'l
07 118t11

0711811'l
0711811'l
07t181't1
07 t18t11
07 118111

07l18l'11
07118111
07t18t11
0711811',1

07t18t11
07l18l1'l
07t18t1'l
0711811'l
07t18t'11

071't811'l
07t18t11
071't8111
07 t18t11

22:08:18

22:10iÆ
22111118
2i2211:4
2,2t12t18
22i12iß
22t'13t18
22:13:48
22i14i18
22i14iÆ
22:15:18
22i15:4
22i16:'18
22i16iÆ
22:17:17
22i17i47
22:18:17
22i18i47
22119t17
22i19i47
22i20i17
22i20i47
22t21t17
22i21i47
22t22i17
22:22:47
22:23:17

183
2.50
o41
0.39
0.31
1.23
2.35
0.28
030
0.3r
053
0.53
030
0.2ô
043
0.25
040
0.62
490
2.06
053
0.61
161
1.75
144
036
147

0.39
0.M
140
139
109
047
0.33
o.32
047
084
144
163
125
0.62
o.26
0.32
0.54
1.42
155
1.63
122
031
025
0.48
'l 23
117
130
0.75
0.25
041
o28
3ô0
5.16
5.r3
526

149 44
'l4g 45
149 48
149.49
149.¿t{t

149 46
149 46
149 48
149.47
149 45
149 49
149 47
149 46
149 45
149 47
r49 50
149.50
149 53
149 51

149 56
149 50
149.52
149,51
'149 48
149.48
149 46

099
099
099
0.99
0.99
099
099
099
099
0.99
099
099
099
099
0.99
099
099
099
0.99
099
0.99
099
099
099
099
0.99

0.29
009

025
032
001
0.00
0.00
0 .19

0.35
000
000
000
0.01
o02
001
001
00r
0.00
0.00
003
085
029
001
00ô
020
o22
019
0.01
018

149 50
149.45

0.99
0.99

07t1gt11
07l|u11
071181't1
07t18t11

Z¿iAi,1f
2J2:2ô:,11

22:25:47
22i26i'17

0.00
0.04

149.51
't49.53

149 58
't49.57

0.99
0.99
0.99
09918

07t18t't1
07118t1'l
07 118111

07 t1811',|

07 118111

07t18t',11
071't8111
0il1u11
07t1u11
07t18t'11
07 118111

07t1BI'l'l
071't8l't1
07t't8t'11
0711811',1

07t'tgt11
07l't8111
07t18t1',l
0711811'l
07t18t1'l
0711811'l
07 t18111

07118111

07l'1811'l

07t1ø111
07t18t11
07118t'11
07 118111

07t18t11
07 l't8111
07t18t',1'l
07 118111

07 t18t11
07118111
oft18t11
07t1u11

22i28i16
22:28:46
22i29i16
22:29:46
22i30i16
22:30:46
2il:31:18
A2ß1t46
22i32i16
22:32:46
22133i'16
22:33:46
22iAi'16
22:4:46
22i35i16
22:35:46
22:36t16
22i36i45
22t37115
22i37i45
22:38115
22i38i45
22:39:15
22:39i45
?2:40:15
22i40t45
22:41:15
22i41i45
2.:42:15
22:42:45
22i43i15
22:43:45
22:4:13
2:2i44,i,45

222ß115

0.00
000
0.02
019
0.19
0.'t2
0.00
0.00
0.00
000
0.10
019
o.21

015
000
000
000
0.04
0.19
017
0.18
0.10
000
0.00
000
0.11
012
0.13
0.09
0.00
0.00
000
0.69
1.04
1.04
1.04

149 51

149 54
149 51
'149 52
149 48
149.50
149 50
149.50
149.47
149.41
149 37
149.47
149 4ô
149 49
'149 49
149.52
'149 54
149 52
149 51

149 49
't49 52
149 50
149.50
149 52
'149 47
149 41
.149.39

149 34
149.35
149 37
149 39
149.49
149 50
149.58
149.56
149.58

0.99
099
099
0.99
0.99
099
099
0.99
0.99
099
0.99
099
099
0.99
099
099
0.99
099
099
099
099
099
099
0.99
0.99
099
099
0.99
099
099
099
099
0.99
090
0.99
0.99

12

Averags
Dil Factor

07118111 22t45t45
A7l1Al1'l 22:ß:14
0711811'l ?2:46:4
07118111 22:47:14
07118111 22:47:4
07118111 22:ß:14
07118111 22tß:4

104
1ô ô7

o.77 149.55 0 99
0.01 149 51 0 99
100 14949 099
o.41 149 51 0.99
0 00 149.50 0 99
0.00 149 51 0 99
000 14951 099

498
071
516
2.37
0.79
065
0.11



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Section Q 
Method 320 � CO 

 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

URS Data Printouts 
 
 
 



Ad¡usted for Dilution
Acetaldehvde Propanal Formaldehvde co

Run # Dilution (pomv) foomv) (oomvl (oomv)

1(A1) 20.84

Min BDL BDL BDL 21 21

Max BDL BDL BDL 29 11

Avq 7.72 861 191 25.22
MDL 7.72 861 191 160

2l¡¿l t5.50

Ua BOL BE[- BfT. 22.77
Lx BDL Frt¡ B[I- s.08
Ana 4.74 8_76 1-12 3l _{¡t

IDL 5.71 &76 1.42 1.19

3 (A3) 15.71

Min BDL BDL BDL 16 67

Max BDL BDL BDL 310 27

Avo 582 648 144 46 42

MDL 5.82 648 144 121

{(A¿) It 65

Ib BDL BTX. BTI- æ.38
Iar s)L BDL ADL 56.98

,to 6.17 a-n 1.53 29.80
6.17 4.2 1.trt 1.28

Detectionlimitsduringthefìrst5minutesof runsA2andA3andthefirstl0m¡nutesofA4werelargerthanreported¡nthetableduetolhepresenceof percentlevel hydrocarbon
concentrat¡ons Detect¡on l¡m¡ts dur¡ng these time periods were approx¡mately 1 order of magn¡tude larger thân those reported

ln add¡t¡on, the presence of acetaldehyde was invalidated manually in two spectra after the fìrst 10 m¡nutes of run A4



CF-Propanal = 1.11
Dilution = 2O.ú

Date
07t21t11
07t21111
07t21t11
07121111

07t21t11
07121111

07t2|11
07121111

07t21t11
07121111

07t21t11
0712|11
07t21t11
07121111

07t21t11
07121111

07121111

07121111

07121111

07t21t11
07121111

07t21t11
07121111

07t21111
07121111

07121111

07t21t11
07t21111
07t21t11
07121111

07t21t11
071211't1

07t21t11
07t21111
07t21t11
07121111

07t21t11
07t21111
07 t21t11
07121111

07t21t11
07121111

07t21t11
07121111

07t21t11
07t21111
07121111

07 t21t11
07121111

07t21t11
07121111

07t21t11
07121111

07t21t11
07121111

07121111

07t21111
07121111

07t21t11
07121111

07t21111
07t21t11

Acetaldehyde
(ppmv)

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

co H2co
(ppmv) (ppmv)
1.15 BDL
1.21 BDL
1.19 BDL
1.18 BDL
1.21 BDL
1.19 BDL
1.24 BDL
1.15 BDL,I.13 BDL
1.17 BDL
1.14 BDL
1.13 BDL
1.22 BDL
1.22 BDL
1.17 BDL
1.17 BDL
1.09 BDL
1.10 BDL
1.07 BDL,I.03 BDL
1.05 BDL
1.02 BDL
1.05 BDL
1.04 BDL
1.07 BDL
1.03 BDL
1.12 BDL
1.06 BDL
1.07 BDL
1.10 BDL
1.09 BDL
1.11 BDL
1.08 BDL
1.17 BDL
1.12 BDL
1.13 BDL
1.09 BDL
1.13 BDL
1.14 BDL
1.12 BDL
1.16 BDL
1.10 BDL
1.14 BDL
1.13 BDL
1.12 BDL
1.14 BDL
1.12 BDL
1.15 BDL
1.09 BDL
1.09 BDL
1.09 BDL
1.08 BDL
1.07 BDL
1.06 BDL
1.10 BDL
1.09 BDL
112 BDL
1.10 BDL
1.07 BDL
1.08 BDL
1.09 BDL
1.07 BDL

Propanal SF6
(ppmv) (ppmv)

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

Temp Pressure
c (Atm)

149.4 0.982
149.3 0.982
149.4 0.983
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.3 0.982
149.3 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.983
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.983
149.4 0.982
149.4 0.982
149.4 0.983
149.4 0.983
149.4 0.983
145.4 0.983
149.4 0.982
149.4 0.982
149.4 0.983
149.4 0.982
149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.983
149.3 0.983
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.983
149.4 0.983
149.3 0.983
149.4 0.983
149.4 0.982
149.4 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.4 0.983
't49.4 0.983
149.3 0.983
149.3 0.983
149.3 0.982
149.4 0.982
149.4 0.982
149.4 0.983
149.4 0.983

T¡me
2:19:49
2:20:19
2:20:49
2:21t19
2:21:49
2|22"19
2:22:49
2223:19
2:23:48
2:24:18
2:24:48
2|25218
2:25:.48
2:26:18
2:26:48
2:27:18
2:27:48
2:28:18
2t28:49
2:29:.18
2t29:48
2:30:18
2:30:48
2:31:.18
2:31:48
2t32:18
2:32:47
2:33=17
2:33:.47
2:34:.17
2:34:47
2:35217
2:35:.47
2236:.17

2:36:.47
2:37:.17
2:37:.47
2:38217
2:38:47
2:39217
2:39:47
2240|17
2:40:.47
2:41:.17
2:41:.47
2:42:16
2:42:.46
2t43=16
2143:.46

2:44:.16
2:4:46
2:45:16
2:45:46
2:46:.16
2:46:46
2:47:.16
2:47:.46
2:48=16
2:48l.46
2:49:.16
2t49:.46
2:50:16



Run 1

(A1)
Data

07121111

07t21111
07t21t11
07121111

07t21t11
07121111

07 t21t11
07121111

07t2111',l

07121111

07t21111
07121111
07t2|11
07121111

07t21111
07t21t11
07t21111
07121111

07121111

07 t21t11
07t21111
07t21111
07121111

07t21111
07121111

07121111

07t21t11
07121111

07t21111
0712'v11
07t21t11
07121111

07t21t'11
07121111

07t21111
07t21t11
07t21111
07121111

07t21111
07121111

07t21t11
07t21t11
07 t21t11
07121111

07t21111
07121111

07t21t11
07t21t11
07t21111
0712|11
07t21t11
07121111

07t21t11
07t21111
07t21t11
07t21111
07121111

07t21111
07121111

07t21t11
07121111

07 t21t11
07121111

07121111

07t21t11

2:50:46
2:51:16
2:51245
2:52:15
2:52:.45
2:53:15
2:53:.45
2=54:15
2254:45
2:55:15
2:55:45
2:56:15
2:56:45
2:57:15
2:57:45
2:58:15
2:58:.45
2:59:15
2:59:45
3:00:15
3:00:44
3:01:14
3:01:44
3:02:14
3:02t44
3:03:14
3:03:¡14
3:04:.14
3:04:4
3:05:14
3:05:44
3:06:14
3:06:44
3:07:14
3;07:4
3:08:14
3:08:¡14
3:09:14
3:09:¡14
3:10:13
3:10:43
3:11 :13
3:1 1 :43
3:12:13
3:12:43
3:13: l3
3:'13:43
3:14:13
3z'14:43
3:15:13
3:15:43
3:1 6:1 3

3:16:43
3:17:13
3217:43
3:'18:13
3:18:43
3:19:.12
3:19:42
3:20212
3:20:42
3t21112
3:21:42
3:22:12
3:22242

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

1.11
1.10
1.15
1.19
1.20
1.18
1.17
1.17
1.17
1.17
1.18
1.20
1.20
1.20
1.21
1.20
1.21
1.19
1.20
1.18
1.21

1.19
1.19
1.23
1.20
1.22
1.21
1.21
1.21

1.2',1

1.20
1.19
1.18
1.21
1.22
1.26
1.25
1.24
1.24
1.23
1.22
1.20
1.27
1.28
1.25
1.22
1.22
1.25
1.26
1.26
1.27
1.26
1.23
1.23
1.25
1.23
't.25
1.25
1.23
1.23
1.27
1.23
1.25
1.26
1.31

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.982
149.4 0.982
149.4 0.982
149.3 0.982
149.4 0.982
149.3 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
145.4 0.982
149.4 0.982
149.5 0.982
149.4 0.982
149.5 0.983
149.s 0.983
149.5 0.983
149.4 0.983
149.4 0.982
149.4 0.982
149.4 0.982
149.5 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.5 0.982
149.5 0.982
149.5 0.982
149.4 0.982
149.5 0.982
145.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982
149.4 0.982



07121111

07t21t11
07121111

07t21t11
07121111

07t21111
07t21t11
07t21111
07t21t11
07121111

07t21t11
07121111

07t21t11
0712'v11
07t21t11
07121111

07t21t11
07121111

07 t21t11
07t21t11
07t21111
07t21t11
07121111

07 t21t11
07121111

07t21111
07121111

07 t21t11
07t21t11
07121111

07121111

07121111

07t21t11
07121111
07t21t11
07121111

07t21t11
07121111

07t21t11
07t21111
07t21t11
07121111

07t21t11
07121111

07t21t11
07121111

07t21t11
07121111

07t21t11
07t21111
07 t21t11
07121111

07121111

07t21t11
07121111

07t21t11

07t21111
07t21t11

3:23:12
3:23:.42
3:24:12
3|24|42
3:25:12
3:25:.42
3:26212
3|26|42
3:27:12
3:27:.42
3:28:.12
3228:.41

3:29:.11
3:29:.41
3:30:11
3:30:41
3:31 :l I
3231:41
3:32t11
3:32:41
3:33:l I
3:33:41
3:34:11
3:34:41
3:35:11
3:35:41
3:36:11
3:36:41
3:37:11
3:37:40
3:38:10
3:38:40
3:39:10
3:39:40
3:40:10
3:40:40
3:41:10
3:41:.40
3:42:.10
3|42|40
3:43:10
3:43:40
3:44:10
3|4"40
3:45r10
3:45:40
3:46:10
3:46:39
3:47:09
3:47:39
3:48:09
3:48:39
3:49:09
3:49:39
3:50:09
3:50:39

Minimum
Maximum

Average
MDL

3:51:09
3:51:39

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL

BDL
0.37

0.37

1.27
1.26
1.27
1.26
1.27
1.30
1.29
1.26
1.30
1.33
1.30
1.35
1.27
1.25
1.26
1.27
1.29
1.28
1.30
1.31

1.29
1.32
1.30
1.28
1.31

1.30
1.30
1.32
1.32
1.30
1.32
1.32
1.32
1.32
1.33
1.33
1.31

1.32
1.34
1.35
1.32
1.32
1.33
1.39
1.31

1.30
1.31

1.32
1.31

1.29
1.30
1.32
1.40
1.30
1.37
1.30

1.02

1.40

1.21

0.08

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL

BDL
0.09

0.09

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL

BDL

0.41

0.41

149.5 0.982
149.4 0.982
149.4 0.983
149.s 0.983
149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.983
149.5 0.983
149.4 0.983
149.4 0.983
149.4 0.983
149.5 0.983
149.4 0.983
149.5 0.983
149.5 0.983
149.5 0.983
149.5 0.983
149.5 0.983
149.4 0.983
149.5 0.983
149.4 0.983
149.5 0.983
149.4 0.982
149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.983
145.4 0.983
'149.5 0.983
149.4 0.983
149.4 0.983
149.4 0.982
149.4 0.982
149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.982
149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.983
149.3 0.982
149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.983

0.290
0.822

149.4 0.983
149.3 0.983





GF - Propanal= 1.11

Dilution = 15.50 Acetaldehyde CO
(ppmv) (ppmv)

H2CO Propanal
(ppmv) (ppmv)

Temp Pressure
C (Atm)
149.1 0.982
149.2 0.982
149.2 0.982
149.2 0.982
149.2 0.982

Date
07121111

07121111

07121111

07121111
07121111

07t21t11
07121111

07121111

07121111

07121111
07121111
07121111

07121111

07121111

07121111

07121111

07t21111
07121111

07121111
07121111
07121111

07121111

07121111
07121111
07121111

07121111
07121111

07t21111
07121111

07121111

07121111

07t21111
07121111

07t21111
07121111

07121111
07121111

07t21111
07121111

07121t11

07121111

07121111

07121111
07121111

07t21111
07121111

07121111
07121111

07121111
07121111

07121111
07121111

07121111
07121111

07t21111

Time
20:47:.21
20:47:50
20:48=20
20:48:50
20:49:20

Average

20:58:49
20:59:19
20:59:49
21:00:19
2l:00:49
21:01:19
21:01:.49
21:02:.19
21:02:49
21;03=19
21:03:49
2'l:04:.19
21:04:49
21:05:19
21:05:49
21 :06:18
21:06:48
21:07:.18
21:07:.48
2l:08:18
21:08=48
21:09:18
2l:09:48
21:10:18
21:.'10:'48
2'l:11:18
21:.'11:48
21:12:18
21:.12:48
21:.13:'18

21:13:.48
21:14:.18
21:14:.48
21:15:.18
21:15:.47

21:43:14
21:.43:.4
21:.44:.14
21:4:4
21:.45:.14

21:45:44
21:46=14
21:46:4
21:47:14
21:47:4
21:48:14
21:.48:4
21:49:14
21:.49:'4
21:.50:.14

SF6
(ppmv)
-0.002
0.112

l--os-lI r.oss II r.roo I

1.093

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

6.20
4.48
2.83
2.34
2.65
1.83
1.68
4.58
2.49
2.02
2.02
2.01
2.11
2.04
2.11
1.97
1.98
2.04
1.87
1.93
1.94
1.98
1.92
1.94
2.31
2.79
1.98
1.89
2.00
1.95
1.88
1.96
1.99
2.OO

2.06

1.47
1.50
1.56
1.65
1.64
1.65
1.69
1.69
1.68
1.72
1.70
1.79
1.79
1.80
1.81

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

149.3 0.981
149.3 0.981
'149.3 0.981
149.2 0.981
149.2 0.981
149.2 0.981
149.3 0.981
149.2 0.981
149.2 0.981
149.2 0.981
149.3 0.981
149.2 0.981
149.2 0.981
149.2 0.981
149.2 0.982
149.2 0.982
149.1 0.982
149.2 0.982
149.2 0.982
149.2 0.982
149.3 0.982
149.3 0.982
149.3 0.982
149.3 0.982
149.3 0.981
149.3 0.981
149.3 0.982
149.3 0.981
149.3 0.982
149.2 0.982
149.3 0.982
149.2 0.982
149.3 0.982
149.2 0.982
149.2 0.982

149.2 0.982
149.2 0.982
149.2 0.982
149.3 0.982
'149.3 0.982
149.3 0.982
149.3 0.982
149.3 0.982
149.3 0.982
149.3 0.982
149.3 0.982
149.3 0.982
149.3 0.982
149.3 0.982
149.3 0.982

Run 2
(42)
Data



Run 2
(42)
Data

07121111

07t21111
07121111
07121111

07121111
07121111

07121111
07121111

07121111
07121111

07121111

07121111

07121111
07121111
07121111

07121111
07121111

07t21111
07121111

07121111
07121111

07121111
07121111
07121111

07121111
07121111

07t21111
07121111

07t21111
07121111

07121111
07121111
07121111

07121111

07121111
07121111
07121111

07121111
07t21111
07121111

07121111
07121111
07121111

07121111

07121111
07121111

07121111
07121111

07121111
07121111

07121111
07121111

07121111

07121111
07121111

07121111
07121111

07t21111
07121111

07t21111
07121111

07121111

21:50:.4
21:51:14
21:.51:4
21:52:14
21t52:43
21|53:13
21:.53:'43
21254=13
21:54:.43
21:55=13
21:55:43
2l:56:13
21:56:43
21:57:13
21:57:43
21:58:13
21:58:43
21:.59:.13

21:59:46
22:00:.16
22:00:.54
22:01:24
22:0'l:.54
22:02:24
22:02:54
22:03:24
22:03:54
22:04:23
22=04:53
22:05:.23
22:.05:.53

22:06:,23
22:06:53
22:07:,23
22:07:.53
22:08:23
22:08:53
22:09:23
22=09:53
22:10:,23
22:10:.53
22:11:,23
22:11:'53
22:12:23
22:12:53
22:13:22
22:.13:52
22214:.22
22:.14:52
22:15:22
22:15:.52
22:16:22
22:16:52
22:17:22
22:17:52
22:.18:22
22:18:.52
22:19:,22
22:19:.52
22:20:,22
22:20:.52
22:21:22

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

1.88
1.88
1.94
1.94
1.93
1.98
1.99
2.00
1.96
2.04
1.85
1.47
1.72
1.80
2.01
2.O8
2.O5
2.18
2.14
2.13
2.18
2.20
2.20
2.21
2.26
2.27
2.29
2.27
2.27
2.29
2.29
2.25
2.32
2.33
2.29
1.98
1.73
1.94
2.16
2.08
1.88
2.08
2.10
2.07
2.04
2.06
1.75
1.73
1.78
1.87
1.84
1.82
1.83
1.93
2.08
2.05
2.00
2.00
2.00
1.81

1.98
1.98

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

149.3 0.983
149.3 0.982
'149.3 0.982
149.3 0.982
149.3 0.982
149.3 0.982
149.3 0.983
149.3 0.982
149.3 0.983
149.3 0.982
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.4 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.4 0.983
149.3 0.983
149.4 0.983
149.4 0.983
149.3 0.983
149.4 0.983
149.4 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.984
149.3 0.984
149.3 0.983
149.4 0.983
149.3 0.983
149.3 0.983
149.4 0.983
149.4 0.983
149.3 0.983
149.4 0.983
149.3 0.983
149.3 0.983
149.4 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983



07121111

07121111

07121111

07t21111
07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07121111

07t21111

07121111

07121111

07121111

07121111

07121111

07t21111

07121111

07121111

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
0.37
0.37

1.98
1.97
1.95
1.95
1.9'l
1.90
1.89
1.92
1.67
1.72
1.76
1.76
1.78
1.79
1.79
1.80
1.82
1.82
1.94
1.95
1.89
1.89
1.89
1.89
1.92
1.72
1.73
1.75
1.77

1.47
6.20
2.03
0.08

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
0.09
0.09

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
0.57
o.57

22:.21:.52
22:22:,22
22:,22:51
22:23:,21
22:,23:.51
22:,24:,21

22:24:51
22"25|21
22:25:51
22t26:21
22:26:51
22;27:21
22:27:51
22:28:21
22:28:51
22:29:21
22:.29:51
22:30:21
22:30:51
22:3'l:21
22:31:5'l
22:32:20
22:32:50
22:.33:20
22:33:50
22:34t20
22:34:50
22:35:,20
22:35:.50

Minimum
Maximum

Average
MDL

22:42:19
22:42:49
22:43:19
22:43:49
22:4:19
22:4:49
22:.45:'19

22:45:49
22:.46:.19

22:46:.49

Average

149.4 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.2 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.4 0.983
149.3 0.983
149.3 0.983
149.3 0.983
149.4 0.983
149.4 0.983
149.3 0.983
149.4 0.983
149.4 0.983
149.4 0.983

0.855
o.872
0.908
0.981
1.027
1.059

1.093

149.4 0.983
149.4 0.983
149.4 0.983
149.4 0.982
149.3 0.982
149.3 0.982
149.3 0.982
149.3 0.982
149.3 0.982
149.3 0.982



CF - Propanal= 1.1'l
Dilution = 15.7'l

Date
07124111
07124111
07124111
07124111
07124111
07124111
07124111

Time
19:42:26
l9:42:56
19:.43:,26
l9:43:56
19:.4:26
l9:¡14:56
19:45:26

Average

l9:55:55
l9:56:25
19:56:55
19:,57:,25
19:57:54
19:58:24
19:58:54
19:59:24
19:59:54
20:00:.24
20:00:54
20:01:,24
20:01:.54
20:02:,24
20:02:54
20:03:24
20:03:54
20:.04:24
20:04:54
20:05:,24
20:05:54
20:06:25
20:06:54
20:.07:,24
20:07:53
20:08:23
20:08:53
20:09:,23
20:09:53
20:.10:,23
20:10:53
20:11:,23
20:11:53
20:12:23
20;12:.53
20:13:23
20:13:53
20:14t23
20:14:53
20:15:23
20:15:53
20:16:22
20:.16:52
20:17:22
20:17:'52
20:18:22
20:.18:'52
20:19:'22
20:19:.52
20:20:,22

Acetaldehyde
(ppmv)

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

Temp Pressure
C (Atm)

149.3 0.988
149.3 0.988
149.4 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988

CO H2CO Propanal SF6
(ppmv) (ppmv) (ppmv) (ppmv)

1.143
1.144

1.147

07124111
07124111
07124111
07124111
07124111
07124111
07124111
07t24111
07124111

07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111

07124111
07124111
07124111

07124111
07124111
07124111
07124111
07124t11
07124111
07124111
07t24111
07124111
07124111

17.00
19.74
10.35
6.46
4.91
4.18
3.61
3.22
2.90
2.69
2.48
2.31
2.15
2.17
1.96
1.70
1.77
2.30
2.58
1.87
1.89
1.92
2.27
2.68
2.65
2.47
2.08
1.67
1.72
2.50
2.62
2.64
2.69
2.63
2.70
2.69
2.39
1.06
1.49
1.38
2.07
2.10
2.07
1.92
2.06
2.13
2.14
2.16
2.08
1.96

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

'149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.4 0.988
149.4 0.988
149.3 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.3 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988



Run 3

07124111
07124111
07t24111
07t24111
07t24111
07t24111
07124111
07124111
07124111

07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07t24111
07124111
07124111
07124111
07t24111
07t24111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111

07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07t24111
07t24111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07t24t11
07124111

20:20:.52
20:21222
20:21:52
20:22:22
20:22:52
20:23:22
20:,23:.52
20:,24:22
20:,24:.52
20:,25:,21
20:25:51
20:26:21
20:26:51
20:27:21
20:27:51
20:28:21
20:,28:'51
20:29:.21
20:29:.51
20:30:21
20:30:51
20:31:21
20:31:51
20:.32:.21
20132|51
20:.33:,21

20:33:51
20:34:21
20234:51
20:35:21
20:35:50
20:36:20
20:36:50
20:37:,20
20:37:50
20:.38:,20
20:38:50
20:39:20
20:39:50
20:40:20
20:40:50
20:41:20
20:41:.50
20:42:20
20:42:50
20:43:20
20:43:50
20:4:20
20:.44:.49
20:.45:.19
20:.45:.49
20:46:19
20:46:49
20:47:.19
20:47:.49
20:48:19
20:48:49
20:49:19
20:49:49
20:50:19
20:50:49
20:51:19
20:51:49

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

1.66
1.56
1.58
2.10
2.03
1.98
2.33
2.51
2.17
2.22
2.08
1.66
1.61
2.43
2.49
2.55
1.85
1.74
2.74
2.85
2.89
2.91
3.00
3.05
3.20
3.04
2.48
1.61
1.36
2.22
3.14
3.23
3.29
3.22
3.37
3.46
3.56
3.56
3.66
3.78
3.59
3.87
4.03
4.02
2.66
1.83
2.50
1.63
2.06
3.62
3.53
3.49
2.67
1.49
2.69
1.79
2.11
3.34
3.37
2.83
1 .18
2.60
3.31

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

149.4 0.988
149.3 0.988
149.4 0.988
149.4 0.988
'r49.3 0.988
149.4 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
'149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
'149.3 0.988
149.3 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.3 0.988
149.3 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.5 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.989
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988

(43)
Data



07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07t24111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07t24111
07124111
07124111
07t24111
07t24111
07124111

07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111
07124111

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
0.37
0.37

3.25
3.25
3.26
3.25
2.91
1.56
1.54
3.16
3.29
3.24
3.28
3.26
3.25
3.30
3.23
3.27
2.32
2.14
1.48
3.36
3.33
3.27
3.29
3.39
3.49
3.01
2.87
4.23
3.67
3.60
3.51
3.57
3.52
3.57
3.14
2.69
2.59
3.39
3.73

1.06
19.74
2.95
0.08

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
0.09
0.09

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
0.41

0.41

20:52:19
20:52:49
20:53:18
20:53:48
20:54=18
20:54=48
20:55:18
20:55:48
20:56:18
20:56:48
20:57:18
20:.57:48
20:58:18
20:58:48
20:59:18
20:59:48
2l:00:18
2l:00:48
21:01:.18
21:01:.48
21:02:17
2l:02:48
2'l:03:17
21:03:47
21:04:17
21:04:47
21:05:17
21:05:47
21:06:'17
21:06:47
21:071',17

21:07:.47
21:08:17
21;08=47
21:09:17
21:09:47
21:10=17
21:10:,47
21:11:17

Minimum
Maximum

Average
MDL

21:11:.47
21:12:16
2'l:12:46
21:13:16
2'l:13:46
21:.14:'16
21|14|46
21:.15:.16
21:.15:.46

Average

149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.4 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.4 0.988
149.4 0.988
149.4 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.983
149.4 0.981
149.4 0.990
149.4 0.988
149.4 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.4 0.988
149.3 0.988
149.3 0.988
149.3 0.988

149.3 0.988
149.4 0.988
149.4 0.988
149.3 0.988
149.3 0.988
149.3 0.988
149.4 0.988
149.3 0.988
149.4 0.988



GF-Propanal = 1.11
Dilution = 16.65 Acetaldehyde CO H2CO

(ppmv) (ppmv) (ppmv)
BDL 1.88 BDL
BDL 2.72 BDL
BDL 2.83 BDL
BDL 3.40 BDL
BDL 1.32 BDL
BDL 2.89 BDL
BDL 1.36 BDL
BDL 2.05 BDL
BDL 2.40 BDL
BDL 1.90 BDL
BDL 1.75 BDL
BDL 1.69 BDL
BDL 1.51 BDL
BDL 1.67 BDL
BDL 1.76 BDL
BDL 1.63 BDL
BDL 1.59 BDL
BDL 1.79 BDL
BDL 1.67 BDL
BDL 1.59 BDL
BDL 1.52 BDL
BDL 1.71 BDL
BDL 1.78 BDL
BDL 1.60 BDL
BDL 1.61 BDL
BDL 1.68 BDL
BDL 1.79 BDL
BDL 1.77 BDL
BDL 1.72 BDL
BDL 1.82 BDL
BDL 1.88 BDL
BDL 1.88 BDL
BDL 1.7O BDL
BDL 1.54 BDL
BDL 1.63 BDL
BDL 1.35 BDL
BDL 1.22 BDL
BDL 1.29 BDL
BDL 1.29 BDL
BDL 1.33 BDL
BDL 3.40 BDL
BDL 215 BDL
BDL 2.19 BDL
BDL 1.91 BDL
BDL 1.64 BDL
BDL 1.81 BDL
BDL 1.69 BDL
BDL 1.60 BDL
BDL 1.54 BDL
BDL 1.62 BDL
BDL 1.64 BDL
BDL 1.68 BDL
BDL 1.64 BDL
BDL 1.60 BDL
BDL 1.54 BDL
BDL 1.43 BDL
BDL 1.57 BDL
BDL 1.53 BDL
BDL 1.55 BDL
BDL 1.60 BDL

Propanal SF6
(ppmv) (ppmv)

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

Temp Pressure
c (Atm)

149.4 0.985
149.4 0.985
149.4 0.985
149.5 0.985
149.4 0.985
149.4 0.986
149.5 0.986
149.4 0.986
149.5 0.986
149.4 0.986
149.5 0.986
149.4 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
r 49.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.4 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.4 0.986
149.3 0.986
149.4 0.987
149.4 0.986
149.4 0.986
149.4 0.986
149.4 0.986
149.4 0.987
149.5 0.986
149.4 0.986
149.4 0.987
149.5 0.987
149.5 0.986
149.5 0.987
149.5 0.987
149.5 0.987
149.5 0.987
149.4 0.987
149.5 0.988
149.4 0.987
149.4 0.987
149.5 0.987
149.4 0.987

Date
07t25t11
07125111

07t25t11
07125111

07t25111
07125111

07125111

07125111

07125111

07t25t11
07125111

07125111

07125111

07t25t11
07125111

07t25t11
07125111

07125111

07125111

07125111

07125111

07125111

07t25t11
07125111

07t25t11
07125111

07125111

07125111

07t25111
07125111

07t25111
07125111

07t25111
07125111

07t25111
07125111

07t25t11
07t25t11
07t25111
07125111

07t25111
07125111

07t25111
07125111

07125111

07125111

07t25t11
07125111

07t25t11
07t25111
07t25t11
07t25111
07125111

07t25111
07125111

07t25111
07125111

07t25t11
07125111

07125111

Time
14240:5'l
14:41:21
14:41:51
14:42:21
14:42:51
14:43221
14t43:51
14:44221
14:4:51
14:45:.21
14':45:51
14246:21
14:46:51
14:47:21
14:47:51
14:48:21
14:48:51
14249:20
14:49:50
14:50:20
14:50:50
14:51:20
l4:51:50
14:52:20
14:52:50
14:53:20
14:53:50
14:54:20
14:54:50
14:55:20
14:55:50
14:56:20
14:56:50
14:57:.20
14257:.50

14:58:19
l4:58:49
l4:59:19
l4:59:49
15:00:19
15:00:49
15:01:19
15:01:49
15:02:19
15t02:.49
15:03:19
l5:03:49
15:04:19
15:04:49
15:05:19
15:05:49
15:06:19
15:06:49
15:07:18
15:07:48
l5:08:18
15:08:48
l5:09:18
15:09:48
l 5:1 0:1 8



Run 4
(A4)
Data

07125111

07t25111
07t25t11
07125111

07t25t11
07125111

07t25t11
07125111

07t25t11
07125111

07t25t11
07125111

07t25111
07125111

07t25111
07t25t11
07t25111
07t25t11
07125111

07t25t11
07125111

07t25t11
07125111

07t25111
07t25t11
07125111

07125111

07125111

07t25111
07125111

07t25t11
07125111

07t25t11
07125111

07t25111
07125111

07t25t11
07125111

07t25t11
07125111

07t25t11
07125111

07t25t11
07125111

07t25t11
07125111

07t25t11
07125111

07t25t11
07t25111
07t25t11
07t25t11
07125111

07t25111

07125111

07t25t11
07125111

07t25t11
07t25111
07t25t11
07t25111
07t25t11
07125111

15:10:48
15:11:18
15:.11:.48

15:12:18
15:12:48
15:13:18
15:13:48
15:14:18
15t'|.4:48
15:15:18
l5:15:48
15216:17
l5:16:47
15:17:17
15:17:48
15:18:17
15218:47
1 5:1 9:1 7
15:19:47
15:20:17
15:20:47
15t21:17
15:21l.47
15t22:17
15:22:47
15:23:17
15l.23247
15:24:17
15224:47
15:25:17
l5:25:46
15:26:16
l5:26:46
15:27:16
15:27:46
15:28:16
15:28:46
15:29:16
15:29:46
15:30:16
15:30:46
15:31:16
l5:31:46
15:32:16
15232:46
15:33:16
15:33:46
15:34:16
15:34:45
15:35:15
15:35:45
l5:36:15
15:36:45
l5:37:15
15:37:45
l5:38:15
15:38:45
15:39:15
15:39:45
l5:40:15
15:40:45
15:.4'l':15
15l.4'l:45

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

1.59
1.63
1.62
1.64
1.65
1.60
1.58
1.57
1.57
1.63
1.63
1.64
1.67
1.62
1.67
1.57
1.59
1.63
1.70
3.42
2.63
1.77
1.75
1.74
1.76
1.77
1.74
1.75
1.78
1.8'l
1.81
1.72
1.68
1.74
1.78
1.77
1.77
'1.81

1.81
1.78
1.78
1.83
1.80
1.80
1.83
1.86
1.82
1.82
1.86
1.86
1.81
1.85
1.84
1.86
1.88
1.88
1.89
1.86
1.90
1.91
1.92
1.90
1.93

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

149.4 0.986
149.4 0.986
149.5 0.986
149.4 0.986
149.5 0.986
149.4 0.986
149.5 0.986
149.5 0.986
149.4 0.986
149.5 0.988
149.4 0.987
149.5 0.986
149.5 0.986
149.5 0.986
149.4 0.986
149.4 0.986
149.4 0.986
149.4 0.986
149.4 0.986
149.4 0.986
149.4 0.987
149.4 0.987
149.4 0.986
149.4 0.986
149.4 0.986
149.4 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.4 0.986
149.5 0.986
149.4 0.986
149.5 0.986
149.4 0.986
149.4 0.986
149.4 0.986
149.4 0.986
149.4 0.986
149.5 0.986
149.4 0.986
149.5 0.986
149.4 0.986
149.4 0.986
149.4 0.986
149.4 0.986
149.4 0.986
149.4 0.986
149.4 0.986
149.4 0.986
149.4 0.986
149.4 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.5 0.986
149.4 0.986



I I o7t2st11 15:42:15

Minimum
Maximum

Average
MDL

15:45:14
15:45244
15246214
15:46:44
15247:.14

15¿47':4
15:48214

Average

1.93 149 5

1.22 BDL BDL

3.42 BDL BDL
1.79 0.09 0.49

0.08 0.09 0.49

0.500
o.497
0.457
o.442

r-õ:Ëõi-]I o.soa II o.srz I

0.507



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

QA Spike Recovery and Validation Data 
 
 
 



Method 320 QA Results (Sulfur Hexafluoride T



Garbon monoxide (CO):
Sp¡k¡no Data

Total tracer conc. (ppm):

traoer conc. while line spiking (ppm):

Percentage of native exhaust in

total spiked sample:

Certified cylinder conc. of analyte (ppm):

Conc. of analyte spiked into extracted
exhaust (ppm):

Validation by Dynamic Analyte Sp¡k¡ng (biases taken into account)

17.282
0.318

0.982

50.000 Certified

0.9'19

3.4515
2.8980
3.7638
0.7237 also Eq 301-5 in 2011 version of m301

0.2089
0.0833 For n=6, if 0.1 39<F<7.1¿16, calculate pooled SD

NA
0.2097 RSD must be <= 0.20 for successful validation

NA RSD must be <= 0.50 for successful validation
-0.3123
1.4gß if t-stat.>=2.201 (1 1 degrees of freedom), then B is statistically significant must calc. and use CF (also Eq 301-6 in 201 1 version of m301 )

O.O83O lf < 0.1 the CF not required (CF=1) if 8e0.3 then validation is unsucessful

1.0905 if 0.7<=CF<=1.3 or if B not stâtistically signif., then validation successful

Mean of FTIR meas. spiked samPles:
Mean of FTIR meas. unspiked samP:

CS Calculated value of Spiked Samples:
SD St.Dev of spiked samples Eq 301-2:

SDM = SD/sqrt(12)

F-test:

SDpooled-Pooled std. dev.:

RSD:
RSD, if using pooled SD:

B-bias at spike level m320 Eq. 7:

t-statistic, Eq. 301-4:
Br, Relative Bìas Eq. 301-7 (2011 ver):

CF-correction factor Eq. 301-5 (pre-201 1 ):

,|

2
3
4
5
6
7
I
I
10
11



Date
07119111
07119111
07119111

07119111

07119111
07119111

07t19111
07119111

07119111
07119111

07119111
07119111

07119111
07119111

07119111
07119111
07119111

07119111
07119111

07119111
07119111

07119111
07119111

07119111
07119111

07119111
07t19111
07119111

07119111
07119111

07119111

07119111
07119111

07119111
07119111

07119111

07t19111
07119111

07119111

07119111
07119111

07119111
07119111

07119111
07119111

07119111
07t19111

Time
I l:52:09
11:52l.41
11:53:l I
11:53:41
11:54:11
11:54:41
11:55:11
11 :55:41
11:56:ll
11:56:41
11:.57:'11

11 57l.41
l1:58:l I
11:58:40
11:59:10
11:59:40
l2:00:10
12:00:40
12:01l.10
12:01:40
12202:.10
12:02=40
l2:03:10
12:03:40
12:04:10
12:04:40
l2:05:10
l2:05:40
12:06: l0
12:06:40

Average

12:11:43
12:12:13
12l.12l.43
12:13:13
12:13l.43
12:14:13

12:15:13
12l.15:43
12:16:13
12:'16:43
12:17l.13
12:17:43
12:18:13
12:18:43
12:19l.13

'12:19:.43
12220=13

co
(ppmv)

0.00
-0.01
0.01
0.01
o.o2
0.00
0.00
0.02
0.00
0.01
0.01
-0.01
-0.01
0.00
0.00
25.44
56.22
56.11
56.09
56.08
56.08
55.92
55.80
55.72
55.67
55.62
55.69
55.89
55.82
55.69

55.74

137.82
1695.53
1695.35
1692.64
1695.34
1694.84

9174.0'l
9164.98
9174.41
9174.63
9172.34
9163.91
9123.96
9091.80
9099.35
9095.32
9092.06

Temp Pressure
c (Atm)

149.48 0.98
149.45 0.98
149.42 0.98
149.46 0.98
149.43 0.98
149.44 0.98
149.44 0.98
149.46 0.98
149.46 0.98
149.51 0.98
149.47 0.98
149.47 0.98
149.47 0.98
149.52 0.98
149.56 0.98
149.58 0.98
149.44 0.99
149.32 0.99
149.28 0.99
149.34 0.98
149.37 0.98
149.45 0.98
149.45 0.98
149.51 0.98
149.51 0.98
149.56 0.98
149.57 0.98
149.56 0.98
149.60 0.98
149.62 0.98

149.61 0.98
149.43 0.99
149.28 0.99
149.15 0.99
149.12 0.99
149.09 0.99

149.11 0.99
r 49.10 0.99
149.12 0.99
149.12 0.99
149.12 0.99
149.11 0.99
149.18 0.98
149.40 0.98
149.52 0.98
149.60 0.98
r 49.60 0.98



Date
07t19111
07119111

07119111

07119111

07t19111
07119111

07t19111
07119111

07119111

07119111

07119111

07119111

07t19111
07119111

07119111

07119111

07t19111
07119111

07119111

07119111

07t19111
07l19l'.l1
07119111

07119111

07119111

07119111

07119111

07119111

07119111

07119111

07119111

07119111

07119111

07119111

07119111

07119111

07119111

07119111

07119111

07119111

07119111

07119111

07119111

07119111

07t19111
07119111

07t19111
07119111

07119111

07119111

07119111

07119111

07l1911',l
07119111

07119111

07t19111
07119111

07t19111
07119111

07119111

07119111

07119111

07119111

07119111

07119111

07119111

07t19111
07119111

sF6 co
Time (ppmv) (ppmv)

14:23:45 0.03 6.50
14:24:15 -0.03 30.45
14:24:45 -0.03 12.23
14:25:15 -0.02 7.86
14:25:45 -0.02 4.20
'14:26:14 -0.02 3.41

14:26:,44 -0.02 1.14
14:27:14 -0.02 0.95
14:27:45 -0.02 0.85
14:28:14 -0.02 0.81

14228:44 -0.02 0.83
14:29:14 -0.02 1.26
14:,29:44 -0.02 1.00
14:30:14 -0.O2 1.11

14:30:¿14 -0.02 1.41

14:31:14 -0.02 0.90
14:31:44 -0.02 1.14
'14:32:'14 -O.O2 1.55
'14:32:,4 -0.02 1.7O

14:33:,14 -0.02 1.69
14:,33:44 -0.02 1.69
'14234214 -0.02 1.66
14:34:44 -0.02 1.58
14:35:'14 -0.02 0.96
14:35:M -0.02 1.44
14:36:13 -0.02 I .66

14:36:43 -0.02 1.70
14:37:,13 -0.02 1.68
14:37:43 -0.02 1.69
14:38:13 -0.02 1 .07

14:38:43 -0.O2 1.00
14:39:13 -0.02 1.24
14:39:43 -0.02 1.68
14:40:13 -0.02 2.00
14:40:43 -0.O2 1.89
14:41:13 -0.02 2.O7

14:41:43 -0.02 2.04
14:,42:13 -O.02 1.91

14:42:43 -0.02 1.86
14:43:13 -0.02 1.78
14:43:,43 -0.02 1.62
14:M:13 -0.02 1.64
14:4243 -0.O2 1.65
14245:13 -0.03 1.65
14245:43 -0.03 1.72
14246:12 -0.03 1.80
14:46:42 -0.02 1.83
14:47:12 -0.03 1.82
14:47:,42 -0.03 1.85
14:,48:12 -0.03 1.81

14:48:42 -0.03 1.79
14:49:12 -0.03 1.77
14.49:.42 -0.03 1.52
14:50:12 -0.03 1.40
14:,50:42 -0.03 0.95
14:51:12 -0.03 0.88
14:51:42 -0.03 1.18
14:52:12 -0.03 1.28
14:52:42 -0.03 1.27
14:53:12 -0.03 1.34
14:53242 -0.03 1.42
14:54:12 -0.03 1.43
14:54:45 -0.03 1.45
l4:55:15 -0.03 1 .38

14:55:45 -0.03 1.33
14:56:15 -0.03 1.27
14:56:45 -0.03 1.22
14:57:15 -0.03 1.17

Temp Pressure
C (Atm)

149.43 0.99
149.46 0.99
149.44 0.99
149.45 0.99
149.45 0.99
149.49 0.99
149.53 0.99
149.52 0.99
149.54 0.99
149.56 0.99
149.54 0.99
149.54 0.99
149.53 0.99
149.49 0.99
149.48 0.99
149.49 0.99
149.45 0.99
149.46 0.99
149.51 0.99
149.48 0.99
149.47 0.99
149.46 0.99
149.45 0.99
149.45 0.99
149.48 0.99
149.49 0.99
149.45 0.99
149.54 0.99
149.57 0.99
149.54 0.99
149.55 0.99
149.55 0.99
149.55 0.99
149.48 0.99
149.51 0.99
149.48 0.99
149.49 0.99
149.49 0.99
149.47 0.99
149.51 0.99
149.53 0.99
't 49.50 0.99
149.50 0.99
149.51 0.99
149.46 0.99
149.45 0.99
149.50 0.99
149.47 0.99
149.43 0.99
149.44 0.99
149.44 0.99
149.44 0.99
149.47 0.99
149.48 0.99
149.47 0.99
149.46 0.99
149.45 0.99
149.42 0.99
149.41 0.99
149.46 0.99
149.43 0.99
149.42 0.99
149.44 0.99
149.34 0.99
149.34 0.99
149.34 0.99
149.32 0.99
149.31 0.99



07119111 14:57:45
07119111 14:58:15
07119111 '14:58:45

07119111 14:59:15
07119111 14:59:45
07119111 15:00:15
07119111 l5:00:45
07119111 15:01 :15
07119111 15:01:45
07119111 l5:02:15
07119111 15202245

07119111 15:03:14
07119111 l5:03:¡14
07119111 15:04214
07119111 '|5:O4tM
07119111 15:05:14
07119111 15:05:¡14

07119111 15:06:14
07119111 '15:06:44

07119111 15:07:14
07119111 15:07:.4
07119111 l5:08:14
07119111 15:08:¡14
07119111 15:09:14
07119111 15:09:¡{4
07119111 15:10214
07119111 15:10:44
07119111 15:11 :14
07hSl11 15:11:4
07119111 15:12214
07119111 15112:M
07119111 15:13:13
07l1Sl11 15:13:43
07119111 15:14213
07119111 15:14:43
07119111 15:15:13
07119111 15:15:43
07119111 15:16:13
07119111 15:16:43
07119111 15:17:13
07119111 15:17:43
07l'19111 l5:18:13
07119111 15:18:43
07119111 15:19:13

07119111 15:19:43

149.37 0.99
149.47 0.99
149.48 0.99
149.56 0.99
149.55 0.99
149.57 0.99
149.55 0.99
149.55 0.99
149.51 0.99
149.51 0.99
149.51 0.99
149.47 0.99
149.51 0.99
149.50 0.99
149.58 0.99
'149.56 0.99
149.56 0.99
149.52 0.99
149.52 0.99
149.55 0.99
149.51 0.99
149.48 0.99
149.49 0.99
149.48 0.99
149.48 0.99
149.45 0.99
149.47 0.99
149.46 0.99
149.48 0.99
149.50 0.99
149.54 0.99
149.58 0.99
149.57 0.99
149.58 0.99
149.55 0.99
149.56 0.99
149.58 0.99
149.56 0.99
149.51 0.99
149.49 0.99
149.45 0.99
149.48 0.99
149.47 0.99
149.44 0.99

149.44 0.99

-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.03
-0.03
-0.04
-0.04
-0.02
-0.01
-0.03
-0.04
-0.04

-0.03

1 .18
1.30
1.32
1.25
1.29
1.09
1.04
1.07
1.15
1.28
1.32
1.35
1.33
1.22
1.21
1.27
1.32
1.29
1.30
1.33
1.31
1.33
1.35
1.49
1.51
1.56
1.60
1.62
1.6r
1.57
r.65
1.69
1.72
1.79
1.85
2.44
2.52
2.O7
2.02
3.29
4.03
3.62
2.43
2.61

2.24

07119111

07119111

07119111

07t19111
07119111

15?21|13
15:2'l:43
'15:22:13
15t22243
15:'2}.12

-0.04
-0.04
-0.04
-0.04

-0.08
-0.08
-0.08

149.37 0.99
149.36 0.99
149.37 0.99
149.38 0.99
149.38 0.99

07119111

07119111

07119111

07t19111
07119111

15:'24l.42
15225:12
15:25242
15126:12
15:'26242

-0.05
-0.07
-0.08
-0.10
-0.10

3.74
3.70
3.42
3.02
2.24

149.43
149.43
149.43
149.43
149.36

0.99
0.99
0.99
0.99

0.99
0.99
0.99

0.

07119111 15|28|12

15229:42
15:30:12
15:.30:42

-0.08 0.99

r.66
2.33
2.17

07t19t11
07119111

07119111

149.36



149.35

07119111 15:37:11

07119111 l5:38:41

07119111 15:40:11

07119111

07119111

15:32:12
15:32:42

-0.06
-0.06

149.33 0.99
149.34 0.99

0.99-0.06 2.38

2.53

-0.04 2.88

-0.04
-0.04

-0.04 3.74
-0.04 3.58
-0.04 2.05
-0.04 3.20

2.73

2.22
2.50

07119111

07l't9111
15:41:.41
'15:42:11

07119111 15:52:39

07119111

07119111

07119111

07119111

07119111

07119111

07t19111
07119111

07119111

07119111

07119111

15:49:40
15:50:10
l5:50:40
15:51 :10

15:54:39
15:55:09
15:55:39
'15:56:09

15:56:39
l5:57:09

149.41
149.42
149.41
149.50

149.45
149.43
149.44
149.46
149.45
149.47
149.49

0.99
0.99
0.99
0.99

0.99
0.99
0.99
0.99
0.99
0.99
0.99

-0 04

-0.03 3.34
-0.04 2.48
-0.04 3.20
-0.04 3.60
-0.04 2.71
-0.04 3.83
-0.04 3.40

07119111

07119111

07l'19111

15:58:39
15:59:09
15:59:39

-0.04
-0.03
-0.04

4.19
3.41
4.04

3.13
2.62
3.87
2.09
3.06
4.13
3.00
2.15
3.83
3.83
2.74

149.47
149.47
149.41

0.99
0.99
0.99

0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99

10

10

07119111

07119111

07t19111
07119111

07119111

07119111

07119111

07119111

07119111

07119111

07119111

16:01 :39
16:02:09
16:02:38
16:03:08
16:03:38
16:04:08
l6:04:38
16:05:08
16:05:38
l6:06:08

-0.03
-0.04
-0.04
-0.04
-0.04
-0.04
-0.03
-0.04
-0.03
-0.03
-0.03

149.35
149.36
149.38
149.39
149.44
149.46
149.49
149.49
149.50
149.51
149.49

07119111 15:46:40 -0.04

07119111 15:48:10



11

9111

07119111

07119111

07119111

07119111

-0.03
-0.03
-0.03
-0.03
-0.03

0.65
3.82
4.09
4.21
4.84

149.43
149.41
149.38
149.37
149.38

0.99
0.99
0.99
0.99
0.99

07l19l'11 16:12:08

3:37

16:08:38
l6:09:08
'16:09:38
16:10:08
16:10:38

16:14:07
16214:37
16:15:07
l6:15:37
16:16:07
16:16:37
16117:07
16:17:38
16:18:07
16:18:37
16:19:07
l6:19:37
16220:07
16:20:37
16:21:07
16:,21:37
16:'22:06
16:22236
16:23:06
'16:23:36
16:24:06
l6:24:36
16:25:06
16:25:36
16:26:06
l6:26:36
l6:27:06
16:27:36
l6:28:06
l6:28:36
l6:29:06
16:29:36
16:30:06
l6:30:36
l6:31:06
16:31:36
16:32:05
l6:32:35
l6:33:05
16:33:35
l6:34:05
16:34:35
16:35:05
16:35:35
16:36:05
l6:36:35
16:37:05
16:37:35
16:38:05
16:38:35
l6:39:05
16:39:35

149.31 0.99

12

't2
-0.03

07119111

07119111

07119111

07119111

07119111

07119111

07119111

07119111

07119111

07119111

07t19111
07119111

07119111

07l19l'11
07119111

07119111

07119111

07119111

07119111

07119111

07119111

07119111

07t19111
07119111

07t19111
07119111

07119111

07119111

07119111

07119111

07119111

07119111

07119111

07119111

07119111

07t19111
07119111

07t19111
07119111

07119111

07119111

07119111

07t19111
07119111

07t19111
07119111

07119111

07t19111
07119111

07t19111
07119111

07t19111

-0.03
-0.03
-0.03
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.06
0.07
0.96
0.96
0.97
0.97
0.97
0.96
0.36
0.30
0.31
0.26
0.30
0.31
0.31
0.31
0.31
0.31
0.31
0.31
0.30
0.60
0.14
-0.02
-0.02
0.00
-0.01
0.00
-0.01
-0.01
-0.01
0.00
0.00
0.00
-0.0r
-0.01
-0.01
-0.02
-0.02
-0.01
0.00

0.318

5.77
5.87
4.98
4.23
3.60
3.59
3.s8
3.53
3.55
3.56
3.54
3.74
6.60
5.07
0.6ô
0.57
0.58
0.56
0.58
0.55
5.10
5.06
4.93
5.01
4.92
4.91
4.97
4.86
4.78
1.42
0.60
0.60
0.62
0.60
0.59
0.55
0.63
0.65
0.66
0.64
0.62
0.64
0.62
0.60
o.62
0.64
0.61
0.63
0.66
0.67
0.66
0.14
-0.03

149.35
149.32
149.30
149.32
149.30
149.34
149.30
'149.36

149.35
149.35
149.35
149.35
149.36
149.33
149.40
149.45
149.47
149.51
't 49.50
149.46
149.50
149.45
149.38
149.33
149.39
149.37
149.46
149.41
149.45
149.44
149.40
149.40
149.47
149.39
149.40
149.36
149.46
149.45
149.42
149.40
149.39
149.36
149,36
149.48
149.45
149.52
149.54
149.53
149.51
149.53
149.47
149.47

0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.98
0.98
0.98
0.98
0.98
0.98
0.98
0.98
0.98
0.98
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Method 0010 � Semi-VOC 
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TRG 1,4-Phenylenediamine
TRG2,4-Dimethyl phenol

TRG2-Methylnaphthalene
TRG3,3 L Di methoxybenzid i ne

TRG3,3LDimethylbenzidine
TRG3-Methylcholanthrene
TRG7, 1 2-Dimethylbenz(a)a nthracene
TRGAcenaphthene
TRGAcenaphthylene

a1

FALSE <12OOO

FALSE 5OOO

FALSE 19OOOO

FALSE <7OOO

FALSE <9OOO

FALSE <1900
FALSE <1800
FALSE 38OO

FALSE 7TO

a2

<12000
5800

160000
<7000
<9000
<1900
< 1800

3200
670

<4200
<4300

15000
1600
1100

960
<750

530
620

<1100
4700
1600

15000
220

<340
4000
1900

11000
t70

< 1400
88000

<1400
1800

<1200
<79

35000
6300
7400

a3

<12000
6600

330000
<7000
<9000
<1900
<1800

6600
1200

<4200
<4300

22000
<1600

930

790
< 1500

490
480

<2200
8700
1200

12000
<200
<340

7900
t700

21000
140

<1400
190000

< 1400
2300

<1200
<160

54000
4300
5900

a4

<2500
2000

44000
<1400
<1800
<380

s90
1000
220

<830
<860

6100
1500
1200

1700
420
960

1100
<220

1000
1800
4500

400
610

1100
1500
4200
320

<280
22000

<290
640

<240
110

16000
1700
5700

TRGalpha,alpha-Dimethylphenethylamint FALSE <4200
TRGAniline
TRGAnthracene
TRGBenz(a)anthracene
TRGBenzidine
TRGBenzo(a)anthracene
TRGBenzo(a)pyrene
TRGBenzo(b)fl uora nthene
TRGBenzo(e)pyrene
TRGBenzo(ghi)perylene
TRGBenzo(k)fl uoranthene
TRGBiphenyl
TRGChrysene
TRccresols (total)
TRGDibenz(a,h)anth racene

TRGDibenzo(a,e)pyrene
TRGDibenzofuran
TRGFluoranthene
TRGFluorene
TRGIndeno( 1, 2, 3 -cd) pyrene

TRGIsophorone
TRGNaphthalene
TRGNitrobenzene
TRGo-Toluidine
TRGp-Dimethylaminoazobenzene
TRGPerylene
TRGPhenanthrene
TRGPhenol
TRGlrene

FALSE <4300
FALSE 16000
FALSE 28OO

FALSE 19OO

FALSE

FALSE 3OOO

FALSE 870
FALSE 15OO

FALSE 2OOO

FALSE <1100
FALSE 57OO

FALSE 28OO

FALSE 95OO

FALSE 730
FALSE 28OO

FALSE 48OO

FALSE 1600

FALSE 14OOO

FALSE 600

FALSE <1400
FALSE 11OOOO

FALSE <1400
FALSE <1400
FALSE <1200
FALSE 220
FALSE 36000
FALSE 28OO

FALSE TIOO
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URS Corporation
9400 Amberglen Blvd

Austin, TX78729

BP-Husky Ref,rning LLC - DCU3
Toledo, OH

Project # 40942317
PO # 2s3716.US

Analyical Report
(071 1-0e)

EPA Method 26A
Hydrogen chloride, Hydrogen fluoride

Chloride

EPA OTM 29
Hydrogen cyanide

Enthalpy Analytical, lnc.
Phone:(919)850 -4392 I Fax: (919)850 -9012 / www.enthalpy.com

800-1 Capitola Drive Durham, NC27713



I certify that to the best of my knowledge all analytical data presented in this report:
¡ Have been checked for completeness
. Are accurate, error-free, and legible
¡ Have been conducted in accordance with approved protocol, and that all deviations and

analytical problems are summarized in the appropriate narrative(s)
This analytical report was prepared in Portable Document Format (.PDF) and contains 190 pages.

Report Issued: 091 l4l20ll

QA Review Performed by - Bonnie L Evans
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Summary of Results



CompanylURS Corp. - Austin

ParameterslEPA OTM 29

Client #140942317
Job #1071149

# Sampleslô Runs,6 Blanks, 1 Spike

lD / Catch

Hydrogen Cyanide
C1-NaOH

463
C2-NaOH

36.5 ND

EntFS-Field Spike
844

C3-NaOH
424

EnIRB-O.1N NaOH
1.49 NDHydrogen Cyanide

CFB-NaOH
35.4 ND

EntRB-6N NaOH
7.30 ND

C1-PbAJmpA-E
420 ND

CFB-PbA-lmpA
52.6 ND

Hydrogen Cyanide

Hydrogen Cyanide
C2-PbA-lmpA-C

390 ND

EntRB-PbA
0.978 ND

C3-PbA-lmpA-D
802 J

Hydrogen Cyanide

071 1-09 res otm29
EA# 071 1 -09 Page 6 of 1 90
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Results

Ë.J
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Corp.-

EPA OTM 29

Client #140942317
Job #10711{9

# Samplesl6 Runs, 6 Blanks, 1 Spike

MDL 0.0146 (ug/mL)
LOQ 0.0998 (ug/mL)

Compound Hydrogen Cyanide

Lower Curve Limit 0.0998 (ug/mL)
Upper Curve Limit 2.50 (ug/mL)

Sample
ID

Lab lD
#1

Lab lD
#2

Analysis
Method

Ret
Time
(min)

Ret
Time
(min)

o/o Diff
Ret

Conc
#1

(ug/mL)

Conc
#2

(ug/mL)

%Difr
Conc

Avg
Conc

(ug/mL)
DF

Vol
(mL)

Catch
Weþht

(us)
Qual

C1-NaOH lmo A holc€Ooo22 #97 holc60pq22 #98 HCN-Method 7.82 7.80 o.2 0.208 o.212 0.9 o.210 5 440 463

C'l-NaOH lmo B holc60oq22 #103 hDlc60oq22 #104 HCN-Method NA NA NA 0.0146 u.ut4b 0.0 0.0146 5 180 131 ND
463

0711{9 res otm29
EA# 071 1-09 Page 14 of 190
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Corp. - Austin

EPA OTM 29

Client
Job

7

11{9
# Runs,6Blanks, lSpike

MDL 0.01¿t6 (ug/mL)
LOQ 0.0998 (ug/mL)

Compound Hydrogen Cyanide

Lower Curve Limit 0.0998 (ug/mL)
Upper Curve Limit 2.50 (ug/ml)

Sarnple
1D

Lab lD
#1

Lab lD
#2

Analysis
Method

Ret
Time
(min)

Ret
Time
(min)

Yo Ditt
Ret

Conc
#1

(ug/mL)

Conc
#2

(ug/mL)

%olfl
Conc

Avg
Conc

(ug/mL)
DF

Vol
(mL)

Catch
Weight

(us)
Qual

C1-PbAJmoA-E holc60oo22 #131 holcf,0oo22#132 HCN-Method NA NA itA 0.0146 0.0146 0.0 0.0146 5 5,750 420 ND

Spke Amount
Native Amount (
Spike Recovery

Spke Amount
Native Amount
Spike Recovery

Spike Amount (

0711{9 res otm29
EA# 071 149 Page l5 of l9O
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Nwrative Summary



Company URS Coro. - Austin
Analyst AMP

Parameters EPA OTM.29

Custody

Analysis

Calibration

Chromatographic
Conditions

Enthalpy Analytical Narrative Summary

Client # 40942317
Job # 0711-09

# Samoles 6 runs.6 blanks. I spike

Steve Eckard received the samples on 7/30/1I at 5.7"C after being
relinquished by URS Corporation of Austin, TX. Lindsey Chatterton
logged in the samples ot 8/llll at 3.2oC in good condition. Prior to,
during, and after analysis, the samples were kept under lock with access

only to authorized personnel by Enthalpy Analytical, Inc.

The samples were analyzed for hydrogen cyanide (HCN) using the
analytical procedures in OTM-29, Sampling and Analysis of Hydrogen
Cyanide Emissions from Stationary Sources.

The pH of the NaOH samples was 14. The pH of the PbA samples was
4.

Multiple containers were received for the samples, C1-3 and the CFB
sample. Due to the number of containers and the large volume of
sample, proportional aliquots were taken and combined for a single
analysis.

The ICS-3000 Ion Chromatograph ("Flanders") was equipped with an

Electrochemical Detector and a Dionex Ion Pac AS7, 4 x 250 mm (SA{
011640) column, for these analyses.

The calibration curve is located in the back of this report and referenced
in the Analysis Method column on the Detailed Results page.

For each calibration curve used, the first page of the curve contains all
method specific parameters (i.e., curve type, origin, weight, etc.) used to
quantifu the samples. The calibration curve section also includes a table
with the Retention Time (RetTime), Level (Lvl), Amount
(corresponding units), Area, Response Factor (AmlArea) and the
analyte Name. The calibration table is used to identiff (by retention
time) and quantifu each target compound.

Due to an instrument error only one injection of the second source
standard was analyzed after the calibration curve.

Some of the calibration check standards analyzed with the samples were
not within the 10% method criteria. The recoveries of the check
standards ranged from 88.7% to 133%u

The acquisition method (HCN.Back) is included in the Calibration
Curve Chromatograms section of this report.

EA# 0711-09 Page '19 of 190



Enthalpy Analytical Narrative Summary
(continued)

QC Notes Hydrogen cyanide was not detected in any of the field reagent blanks or
the laboratory reagent blanks.

The samples were analyzed 22 days outside the method recommended
holding time of 30 days.

Prior to sample collection, the laboratory prepared aqueous spikes

containing 1,016 pg of HCN, Two spikes were shipped to the client and

two were retained to prepare Laboratory Control Samples (LCS). The
LCSs were analyzed and exhibited recoveries of l04o/o and 109%o.

The EntFS-Field Spike recovery value was 83.1%.

A matrix spike was performed in duplicate (MS and MSD) on sample

C1-NaOH-ImpA. The recovery values were 88.4%o and87.0%o.

The sample C3-PbA-ImpA-D did not meet 5% difference in
concentration between duplicate injections. The concentration of this
sample was below the limit of quantitation and is considered to be an

estimated value.

Reporting Notes The results presented in this report are representative of the samples as

provided to the laboratory.

Due to time constraints the samples analyzed with the failing calibration
check standards were not reanalyzed.

H EA# 071 1 -09 Page 20 of 1 90



General Reporting Notes

The following are general reporting notes that are applicable to all Enthalpy Analytical, Inc. data

reports, unles s specifically noted otherwi se.

¡ The acronym MDL represents the Minimum Detection Limit. Below this value the laboratory cannot
determine the presence of the analyte of interest reliably.

o The acronym LOQ represents the Limit of Quantification. Below this value the laboratory cannot
quantitate the analyte of interest within the criteria of the method.

o The acronym ND following a value indicates a non-detect or analytical result below the MDL.

o The letter .I following a value indicates an analytical result between the MDL and the LOQ. A J flag
indicates that the laboratory can positively identify the analyte of interest as present, but the value

should be considered an estimate.

o The letter E following a value indicates an analytical result exceeding 100% of the highest calibration
point. The associated value should be considered as an estimate.

o The acronym D.F represents Dilution Factor. This number represents dilution of the sample during the

preparation and/or analysis process. The analytical result taken from a laboratory instrument is
multiplied by the DF to determine the final undiluted sample results.

¡ The addition of MS to the Sample ID represents a Matrix Spike. An aliquot of an actual sample is

spiked with a known amount of analyte so that a percent recovery value can be determined. This shows

what effect the sample matrix may have on the target analyte, i.e. whether or not anything in the sample

matrix interferes with the analysis of the analyte(s).

o The addition of MSD to the Sample ID represents a Matrix Spike Duplicate. Prepared in the same

manner as an MS, the use of duplicate matrix spikes allows fuither conf,trmation of laboratory quality
by showing the consistency of results gained by performing the same steps multiple times.

o The addition of LD to the Sample ID represents a Laboratory Duplicate. The analyst prepares an

additional aliquot of sample for testing and the results of the duplicate analysis are compared to the

initial result. The result should have a difference value of within l}Yo of the initial result (if the results

of the original analysis are greater than the LOO.

o The addition of AD to the Sample ID represents an Altemate Dilution. The analyst prepares an

additional aliquot at a different dilution factor (usually double the initial factor). This analysis helps

confirm that no additional compound is present and coeluting or sharing absorbance with the analyte of
interest, as they would have a different response/absorbance than the analyte ofinterest.

¡ The Sample ID ¿C^S represents a Laboratory Control Sample. Clean matrix, similar to the client sample

matrix, prepared and analyzed by the laboratory using the same reagents, spiking standards and

procedures used for the client samples. The LCS is used to assess the control of the laboratory's
analytical system. Whenever spikes are prepared for our client projects, two extra spikes are prepared.

The extras (randomly chosen) are labeled with the associated project number and kept in-house at the

appropriate temperature conditions. When the project samples are received for analysis, the LCSs are

analyzed to confirm that the analyte could be recovered from the media, separate from the samples

which were used on the project and which may have been affected by source matrix, sample collection
and/or sample transport.

'g'1
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General Reporting Notes
(continued)

. Signilicant Figures: Vy'here the reported value is much greater than unity (1.00) in the units expressed,

the number is rounded to a whole number of units, rather than to 3 significant figures. For example, a

value of 10,456.45 ug catch is rounded to 10,456 ug. There are five significant digits displayed, but no

conhdence should be placed on more than two significant digits'

. Manual Integration: The data systems used for processing will flag manually integrated peaks with
an "M". There are several reasons a peak may be manually integrated. These reasons will be identified
by the following two letter designations. The peak was not integrated by the software 'NI", the peak

was ìntegrated ìncorrecþ by the software 6'II" or the wrong peøk was integrated by the software
.óT!?". These codes will accompany the analyst's manual integration stamp placed next to the

compound name.

EA# 071 1 -09 Page 22 of 1 90



Sample Custody



Ghain of Custody Record

HcN sanples fro.m orl.vl 29 samplinq,Traln ease I or I'

Project
DCU3 o()^

dR
I-
>É;ep>
(!q
>o
Oä
cOgE
ôcEE>tT aì

E
o
I

o
U)

U)

q)
_o
E
fz
L
c)
.co
L
o(J
q)
c'õ_

.q
E
(n Comments

site 
BP-Husky Toledo

Project
Number 40942317

PrePared 
uRS corporation

Sample lD Code Sample Matrix Date/Time

BP-WV.C1-OTM29.
NaOH lmpA

NaOH lmp¡nger Catdl -

Eotlle A

7118t11
2iz-6

+5

tf;t¡\n

x
BP-\^/V-C1-OTM29-
NaOH lmpB

NaOH lmpinger Catch -

Bottle I x
BP-WV-C1-OTM29-
PbA lmpA

Lead Aætate hp¡nger
Catch . Bottþ A x Combine for single analysis per

U,S. EPA's request. Non-
homogenous samples may
contain PbS. 10% lead acetate
prepared in dilute acetic acid for
600 mL (initial) impinger
absorbing solution. pH < 3. Call
Chrìs Weber (URS) for details:
5'12.419.5369.

BP-\ fV-C1-OTM29-
PbA lmpB

Lead Acetale lmp¡nger

Catch - Eoltle B x
BP-WV-C1-OTM29-
PbA lmpC

Lead Acetate lmpinger

catch. Bottle c x
BP-l /V-C1-OTM29-
PbA lmpD

Lead Ac€tate lmpinger

catch - Bottle 0 x
BP-V^¡/-C1-OTM29-
PbA lmpE

Lead Acelâte lmpirqer

Catch - Bonþ E x

Per Source Test Plan, delayed
coking unit vent gas matrix maY
present analytical difficu lties.
Consider additional qualitative
technique (i.e., ISE) for
confirmation of results (see

Section '1.3 of U.S. EPA OTM29).

Remarks: Raw data Package required
ßG d z s.,a:[

ïm.E* a Time

ilaltt iî;T,M:Tß
late

îN't
Time

tzv ç

Relinqu¡shed þy: Dete f¡me

ìece¡ved by: Daté Iíme Relinqúshflby: Date Tme

Del€

rhltt
Tlm6

2.h on
Alrblll No. læned by: leal f Dste nme r€mp(G) ßtY{¿L3-z' -&tL
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Chain of Gustody Record

HCN Qqmples frpm OTM 29 Sar.npling frain Pase I ot I

Project Dcu3 co
O^
dR
!g
>É
Ëþ
=>(!o>(!(Jä
cOgE
o=
>.Ex()

E
oI

o
at)

U)

c)
-o
E5
z.
c)c'(o
G

6
cr,c

'õ_
.+
E(/) Comments

site 
BP-Husky Toledo

Project
Number 40942317

t"*ïi 
URS corporat¡on

Sample lD Gode Sample Matr¡x Date/Time

BP-ì /V-C2-OTM29-
NaOH lmpA

NaoH lmpinger Catch -

Botüe A

7 t19t11
1520

x
BP-\ /V-C2-OTM29-
NaOH lmpB

Na0H lmpinger Catch -

Botlle B x
BP-\ /V-C2-OTM29-
PbA lmpA

Lead Acetale lmpinger

Catch - Bottle A x
ryvllllJlllri lUl ðlllYls c¡llcllyùlÐ Prtl
U.S. EPA's request, Non-
homogenous samples may
contain PbS. 10% lead acetate
prepared in dilute acetic acid for
600 mL (initial) impinger
absorbing solution. pH < 3. Call
Chris Weber (URS) for details:
Ãrt á,ro Ã?^o

BP-WV-C2-OTM2g-
PbA lmpB

Lead Aætate lmÉ)inger

catch - Boíle B x
BP-\ /V-C2-OTM29-
PbA lmpC

Lead Acetate lmpinger

Catô - Bottle C x
BP-ì /V-C2-OTM29-
PbA lmpD ON R

Lead Acetate lmpinger

Catch - Bottle D x
uqc3[,lu

Per Source Test Plan, delayed
coking unit vent gas matrix may
present analytical difficultíes.
Consider additional qualitative
technique (i.e., ISE) for
conflrmation of results (see
Section 1.3 of U.S. EPA OTM29).

Remarks: Raw data package required

.ìW*/ Date

z/qDi,
ïme

t 235 llp/tt
Irme

tZ9í
Relinqulshed by: )ate Time

Receive<l by: Dâte ' f¡me RelingÍisled bv: Date f¡me

Dale

shlr
nme

?;10 ¡-'.
Alròill No. opened by: Seal# Dats Tîme 'ä:l- w,

lt€af t
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Chain of Custody Record

HC,N Samples from OTM 29 Samplinq Tra¡n
Paoe I of f

e 

- 

-|-

Project 
DCUB o

c)-
dR
I5
>-fþp>
(gQ
>6()b
eôgE
oÈÈ9>g
I()

Þ
oI

o
U>

=(^

0)
_o
E
=z.
E
(tr
coo
õtc
o-
.g
ct) Comments

site 
BP.Husky Toledo

ProJect
Number 40942317

PrePared 
uRS Gorporat¡on

Sample lD Code Sample Matrix Date/Time

BP-\ /V-C3-OTM29-
NaOH lmpA

NaoH lmpinger Catch-

Bottle A

7t20t't1
0950

x
BP-\^ /-C3-OTM29-
NaOH lmpB

NaoH lmpinger Catch -

Botüe B x
BP.WV-C3-OTM29.
PbA lmpA

Lead Ac€tate lmp¡nger

Catch - Bottle A x
vut¡tl,,ll¡rt rur ùil19rv cilrc¡ryùrù Pvr
U.S. EPA's request. Non-
homogenous samples may
contain PbS, 10% lead acetate
prepared in dilute acetic acid for
600 mL (initial) impinger
absorbing solution. pH < 3. Call
Chris Weber (URS) for details:
Ãlt,r.lô E2^o

BP.WV-C3-OTM29.
PbA lmpB

Lead Aætate lmpinger

Catch - Bottle B x
BP-r 

^/-c3-orM29-PbA lmpC

Lead Aætate lmçinger

Catdt - Botlle C x
BP-\ A/-C3-OTM29-
PbA lmpD

Lead Aætate lmpinger

Catch - Bottle D x

Per Source Test Plan, delayed
coking unit vent gas matrix may
present analytical difficulties.
Consider additional qualitative
technique (i.e., ISE) for
confirmation of results (see
Section 1.3 of U.S. EPA OTM29).

Remarks: Raw data package required

'ïbYYi Lrale

7hÐ/D 12,/5
Received by:jtllct\ Date

llvltt
I rme

t¿\f
Relinquished by: Oate Iime

Rece¡ved byr Dãte T¡me Rdtrfüished by: )ate fime

Ð8te'

sill,t
Arfoilt N0. )æned by: t€sl # Dalo fime :{i? wá"

ffiãßr-]-__
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Ghain of Gustody Record

HGN Çamples froln OTryl 2-9.$amplinq Train
ease I of I

Project 
Dcu3 Co()^

dR
Ig
>Étep>
CE(! c\>(o
vor
cOgE
oÈÈe>c
I()

'ct
o-

o
_ô
E
=z.
C)c
õ
co(J
ot
.cq-
.+
U) Comments

site 
BP.Husky Toledo

Project
Number 40942317
PrePared 

uRS corporation

Sample lD Code Sample Matrix Date/Time

BP-\^A/-CFB-
OTM29-NaOH lmpA

NaOH lmpinger Catch -

Bottle A

7120t11
1 90s

x
BP-\^^/-CFB-
OTM29-NaOH lmpB

NaOH lmpirìgerCatch -

Bonþ B x
BP.\A/V-CFB-
OTM29-PbA lmpA

Lead Acelale lmpinger

Catch - Eottle A x
600 mL 10o/o lead acetate in dilute
acetic acid, pH < 3

BP-V1¡1/-EntFS-
OTM29-Field Spike

Fìeld SÉike 7t27t11
1 330 x

BP.\M/-EntRB-
OTM29-6.0N NaOH

Sodium Hydroxide lmpinger

Solutjon
7 t24t11

1 330

x
BP-V1A/-EntRB-

OTM29-0.1N NaOH

Sodium Hydroxide Rinse

Solutron x
BP-ÌM/-EntRB-
OTM29-PbA

l0% Lead Ac6tate ¡n AæUc

Arö
7t25t11

1720 x

Remarks: Raw data package required

zw"il Vale'l/øfn
Time

r)ç1
Date

?h,/,,
Time

,? U(
Relinquished by: Date Ilme

Received by: Daìe ' Iime Relifqiuisled by: )ate' Iìme

Urülll No. )penetl by: S€al # Dato nm6 f'amp(G) e^Å,
t.7' da tt
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Sample
Chromatograms
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Field Data Sheets 
 
 
 











 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sample Recovery Sheets 
 
 
 











 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Section T 
Method ASTM D6784-02 � Mercury 

 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Laboratory Report 
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Field Data Sheets 
 
 
 















 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sample Recovery Sheets 
 
 
 















 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Section U 
IRM Data � Group A 

 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Section X 
Isokinetic Data 

 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Spreadsheet Calculations 
 
 
 













 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Leak Checks 
 















 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX 5 – URS FIELD NOTES 
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Testing Issues and Deviations 
 
 
 



No. Method Deviation Run Impact Comments
1 M1A Static pressure not recorded at all High Static probe plugged with water/coke
2 M29 Final leak test failed, samples not recovered High
3 M29 Probe <275F Low Equipment limitation
4 M29 Filter >325F Low
5 M29 Design of impinger train varied from Source Test Plan Low This deviation was performed to adapt to a longer vent cycle than expected (more condensate
6 OH Probe <275F Low Equipment limitation
7 OH Filter >325F Low
8 OH Condenser >68F for 15 minutes (0350-0405) Mid Operator error
9 OH Isokinetic <80% Mid Samples on hold at analytical laboratory
10 OH Design of impinger train varied from Source Test Plan Low This deviation was performed to adapt to a longer vent cycle than expected (more condensate
11 CEMS Dilution probe and CEMS not operational High Operator error
12 M29 Filter >325F Low
13 M29 Final leak test at 22" Hg, highest vacuum 22" Hg Low Sample pump could not pull >22" Hg during leak test, sampling train at 22" Hg only 5 minutes during test ru
14 M29 Design of impinger train varied from Source Test Plan Low This deviation was performed to adapt to a longer vent cycle than expected (more condensate
15 OH Probe >325F Low
16 OH Filter >325F Low
17 OH Design of impinger train varied from Source Test Plan Low This deviation was performed to adapt to a longer vent cycle than expected (more condensate
18 M5/202 Filter >325F Low
19 M5/202 Probe >325F Low
20 M5/202 CPM Filter >80F for 25 minutes (1939-2004) Low High ambient temperature (120F) and low sample gas flow rate through filter (0.7 Lpm
21 M5/202 final leak test at 24" Hg, highest vacuum 24" Hg Low Sample pump could not pull >24" Hg during leak tes
22 M5/202 Design of impinger train varied from Source Test Plan Low This deviation was performed to adapt to a longer vent cycle than expected (more condensate
23 M3A O2 analyzer operating range 2500 x average measured concentration Mid An O2 analyzer with a ppm-level operating range and non-reactive to hydrocarbons in the sample gas was not commercially availab
24 M3A O2 analyzer failed system calibration error and system drift test Mid The O2 analyzer was used at the extreme low-end of its measurement range, difficult to distinguish signal from noi
25 M3A Average DRs calculated with CO2, NOX and SO2 CEMS used to correct O2 result Mid The O2 analyzer was used at the extreme low-end of its measurement range, difficult to distinguish signal from noi
26 CEMS Dilution gas pressure not recorded digitally during test run Low Operator error, data recorded on hand-written data shee
27 M1A Vent gas temp not recorded within 1 minute of beginning of vent cycl Mid Equipment malfunction
28 M1A Vent gas temp not recorded at least every 5 minutes (1322-1330) Mid Equipment malfunction
29 M29 Filter >325F Low
30 M29 Condenser >68F for 31 minutes (1432-1437, 1442-1518) Mid Operator error
31 M29 Isokinetic >120% Mid Samples on hold at analytical laboratory
32 M29 Design of impinger train varied from Source Test Plan Low This deviation was performed to adapt to a longer vent cycle than expected (more condensate
33 OH Filter >325F Low
34 OH Condenser >68F for 46 minutes (1432-1518) Mid Operator error
35 OH final leak test at 25" Hg, highest vacuum 25" Hg Low Sample pump could not pull >25" Hg during leak tes
36 OH Isokinetic >120% Mid
37 OH Acidic KMnO4 Impingers clear after test run (reduced High Excess H2S reduced acidic KMnO4, Hg capture questionable
38 OH Design of impinger train varied from Source Test Plan Low This deviation was performed to adapt to a longer vent cycle than expected (more condensate
39 M5/202 Filter >325F Low
40 M5/202 CPM Filter <60F for 35 minutes (1322-1342, 1452-1457) Low Excess ice used around sampling train components to compensate for high ambient temperature (120F) and low sample gas flow rate through filter (0.6 Lpm
41 M5/202 Condenser >68F for 40 minutes (1437-1517) Mid Operator error
42 M5/202 Isokinetic >120% Mid Samples on hold at analytical laboratory
43 M5/202 Design of impinger train varied from Source Test Plan Low This deviation was performed to adapt to a longer vent cycle than expected (more condensate
44 M1A Vent gas temp not recorded at least every 5 minutes (0242-0248) Mid Circuit tripped, power to temperature readout interrupted
45 OH Probe >325F Low
46 OH Filter >325F Low
47 OH Design of impinger train varied from Source Test Plan Low This deviation was performed to adapt to a longer vent cycle than expected (more condensate
48 M29 Probe >325F Low
49 M29 Filter >325F Low
50 M29 Design of impinger train varied from Source Test Plan Low This deviation was performed to adapt to a longer vent cycle than expected (more condensate
51 M5/202 CPM Filter >80F for 20 minutes (0220-0240) Low High ambient temperature (120F) and low sample gas flow rate through filter (0.6 Lpm
52 M5/202 CPM Filter <60F for 5 minutes (0355-0400) Low Excess ice used around sampling train components to compensate for high ambient temperature (120F) and low sample gas flow rate through filter (0.6 Lpm
53 M5/202 Filter >325F Low
54 M5/202 Design of impinger train varied from Source Test Plan Low This deviation was performed to adapt to a longer vent cycle than expected (more condensate
55 M3A O2 analyzer operating range 2500 x average measured concentration Mid An O2 analyzer with a ppm-level operating range and non-reactive to hydrocarbons in the sample gas was not commercially availab
56 M3A O2 analyzer failed system calibration error and system drift test Mid The O2 analyzer was used at the extreme low-end of its measurement range, difficult to distinguish signal from noi
57 M3A Post-test DR used to correct test run O2 and CO2 results and calculate system drif Mid DR changed during run, supported by data from CO2, NOX and SO2 CEMS
58 M3A Average DRs calculated with CO2, NOX and SO2 CEMS used to correct O2 result Mid The O2 analyzer was used at the extreme low-end of its measurement range, difficult to distinguish signal from noi
59 M6C Post-test DR used to correct test run results and calculate system drif Mid DR changed during run, supported by data from CO2, NOX and SO2 CEMS
60 M6C Failed system drift test for zero gas Mid Analyzer response drifted during run, possibly due to ambient temperature swings on the DCU
61 M7E Post-test DR used to correct test run results and calculate system drif Mid DR changed during run, supported by data from CO2, NOX and SO2 CEMS
62 CEMS Dilution gas pressure not recorded digitally during some of test run Low Operator error, data recorded on hand-written data shee
63 OH Probe >325F Low
64 OH Filter >325F Low
65 OH Isokinetic <80% Mid
66 OH Design of impinger train varied from Source Test Plan Low This deviation was performed to adapt to a longer vent cycle than expected (more condensate
67 M29 Probe >325F Low
68 M29 Filter >325F Low
69 M29 Isokinetic <80% Mid
70 M29 Design of impinger train varied from Source Test Plan Low This deviation was performed to adapt to a longer vent cycle than expected (more condensate
71 M5/202 Probe >325F Low
72 M5/202 Filter >325F Low
73 M5/202 Isokinetic <80% Mid
74 M5/202 Design of impinger train varied from Source Test Plan Low This deviation was performed to adapt to a longer vent cycle than expected (more condensate
75 M3A O2 analyzer operating range 2500 x average measured concentration Mid An O2 analyzer with a ppm-level operating range and non-reactive to hydrocarbons in the sample gas was not commercially availab
76 M3A O2 analyzer failed system calibration error tests Mid The O2 analyzer was used at the extreme low-end of its measurement range, difficult to distinguish signal from noi
77 M3A CO2 analyzer operating range 2000 x average measured concentration Mid The CO2 analyzer was used at the extreme low-end of its measurement range, difficult to distinguish signal from noi
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78 M3A CO2 analyzer failed system calibration error tests Mid The CO2 analyzer was used at the extreme low-end of its measurement range, difficult to distinguish signal from noi
79 M3A Average DRs calculated with CO2, NOX and SO2 CEMS used to correct O2 and CO2 result Mid The O2 and CO2 analyzers were used at the extreme low-end of its measurement range, difficult to distinguish signal from noi
80 CEMS Calibration drift tests not performed High URS evacuated DCU3 before calibration drift tests could be performed
81 M1A Static pressure not recorded within 1 minute of the beginning of the vent cycl Low Operator error
82 M1A Static pressure not recorded at least every 5 minutes (2029-2047) Low Operator error
83 M26A Probe >325F Low
84 M26A Probe <275F Low Equipment limitation
85 M26A Filter >325F Low
86 M26A Condenser >68F for 10 minutes (2029-2039) Low Operator error
87 M26A Design of impinger train varied from Source Test Plan Low This deviation was performed to adapt to a longer vent cycle than expected (more condensate
88 OTM29 Probe >325F Low
89 OTM29 Filter >325F Low
90 OTM29 Design of impinger train varied from Source Test Plan Low This deviation was performed to adapt to a longer vent cycle than expected (more condensate
91 M3A O2 analyzer operating range 2500 x average measured concentration Mid An O2 analyzer with a ppm-level operating range and non-reactive to hydrocarbons in the sample gas was not commercially availab
92 M3A CO2 analyzer operating range 2000 x average measured concentration Mid The CO2 analyzer was used at the extreme low-end of its measurement range, difficult to distinguish signal from noi
93 M1A Static pressure not recorded at least every 5 minutes (1424-1432) Low Operator error
94 M1A Static pressure not recorded within 1 minute of the beginning of the vent cycl Low Operator error
95 M26A Filter >325F Low
96 M26A Design of impinger train varied from Source Test Plan Low This deviation was performed to adapt to a longer vent cycle than expected (more condensate
97 OTM29 Probe >325F Low
98 OTM29 Filter >325F Low
99 OTM29 Design of impinger train varied from Source Test Plan Low This deviation was performed to adapt to a longer vent cycle than expected (more condensate

100 M3A O2 analyzer operating range 2500 x average measured concentration Mid An O2 analyzer with a ppm-level operating range and non-reactive to hydrocarbons in the sample gas was not commercially availab
101 M3A CO2 analyzer operating range 2000 x average measured concentration Mid The CO2 analyzer was used at the extreme low-end of its measurement range, difficult to distinguish signal from noi
102 M3A Post-test DR used to correct test run O2 and CO2 results and calculate system drif Mid DR changed during run, supported by data from O2 and CO2 CEMS
103 CEMS Dilution gas pressure and orifice vacuum not recorded digitally during some of test ru Low Operator error, data recorded on hand-written data shee
104 M1A deltaP not recorded at least every 5 minutes (0905-0925) High Operator error
105 M1A deltaP not recorded within 1 minute of the beginning of the vent cycl High Operator error
106 M1A Static pressure not recorded at least every 5 minutes (0905-0925) Low Operator error
107 M26A Probe >325F Low
108 M26A Probe <275F Mid Water seen exiting vent pipe throughout test run, highest moisture % of source test recorded (99.73 and 99.75), equipment limitatio
109 M26A Filter >325F Low
110 M26A final leak test at 20" Hg, highest vacuum 20" Hg Low Sample pump could not pull >20" Hg during leak tes
111 M26A Design of impinger train varied from Source Test Plan Low This deviation was performed to adapt to a longer vent cycle than expected (more condensate
112 OTM29 Probe >325F Low
113 OTM29 Probe <275F Low Water seen exiting vent pipe throughout test run, highest moisture % of source test recorded (99.73 and 99.75), equipment limitatio
114 OTM29 Filter >325F Low
115 OTM29 Design of impinger train varied from Source Test Plan Low This deviation was performed to adapt to a longer vent cycle than expected (more condensate
116 M3A O2 analyzer operating range 2500 x average measured concentration Mid An O2 analyzer with a ppm-level operating range and non-reactive to hydrocarbons in the sample gas was not commercially availab
117 M3A CO2 analyzer operating range 2000 x average measured concentration Mid The CO2 analyzer was used at the extreme low-end of its measurement range, difficult to distinguish signal from noi
118 M3A CO2 failed system calibration error for span gas (4%) Mid DR instability or analyzer non linearity at extreme low end of measurement range, system drift passed and all test results near ze
119 CEMS Dilution gas pressure and orifice vacuum not recorded digitally during some of test ru Low Operator error, data recorded on hand-written data shee
120 M1A Static pressure not recorded within 1 minute of the beginning of the vent cycl Low Operator error
121 M0010 Probe <275F Low Equipment limitation
122 M0010 Filter >325F Low
123 M0010 Design of impinger train varied from Source Test Plan Low This deviation was performed to adapt to a longer vent cycle than expected (more condensate
124 CEMS Dilution probe and CEMS not operational High Operator error
125 FTIR Dilution probe and FTIR not operational High Operator error
126 M0010 XAD inlet temperature >68F for 10 minutes (2117-2127) Low Operator error
127 M0010 Probe >325F Low
128 M0010 Filter >325F Low
129 M0010 Condenser >68F for 10 minutes (2122-2132) Low Operator error
130 M0010 Heated transfer line <223F for 10 minutes (2057-2107) Low Equipment malfunction
131 M0010 Design of impinger train varied from Source Test Plan Low This deviation was performed to adapt to a longer vent cycle than expected (more condensate
132 M3A CO2 failed system calibration error for span gas (4%) Mid DR instability or analyzer non linearity at extreme low end of measurement range, system drift passed and all test results near ze
133 M25A THC1 failed drift test (-4.3%) Low THC2 passed calibration error and drift tests, report THC concentrations from THC2 only
134 FTIR CO measured with M320 rather than M10 High This deviation was performed to simplify the operation of the dilution sampling system
135 M0010 Probe >325F Low
136 M0010 Filter >325F Low
137 M0010 Condenser >68F for 10 minutes (1955-2000, 2045-2050) Low Operator error
138 M0010 Design of impinger train varied from Source Test Plan Low This deviation was performed to adapt to a longer vent cycle than expected (more condensate
139 M3A CO2 failed system calibration error for span gas (4%) Mid DR instability or analyzer non linearity at extreme low end of measurement range, system drift passed and all test results near ze
140 M3A Post-test DR used to correct test run O2 and CO2 results and calculate system drif Mid DR changed during run, supported by data from O2, CO2, THC1 and THC2 CEMS
141 M25A Post-test DR used to correct test run THC1 and THC2 results and calculate system drif Mid DR changed during run, supported by data from O2, CO2, THC1 and THC2 CEMS
142 FTIR CO measured with M320 rather than M10 High This deviation was performed to simplify the operation of the dilution sampling system
143 M1A Static pressure not recorded within 1 minute of the beginning of the vent cycl Low Equipment malfunction
144 M1A Static pressure not recorded at least every 5 minutes (1440-1446) Low Equipment malfunction
145 M0010 Probe >325F Low
146 M0010 Filter >325F Low
147 M0010 XAD inlet temperature >68F for 10 minutes (1440-1450) Low Operator error
148 M0010 Design of impinger train varied from Source Test Plan Low This deviation was performed to adapt to a longer vent cycle than expected (more condensate
149 M3A Post-test DR used to correct test run O2 and CO2 results and calculate system drif Mid DR changed during run, supported by data from O2, CO2, THC1 and THC2 CEMS
150 M25A Post-test DR used to correct test run THC1 and THC2 results and calculate system drif Mid DR changed during run, supported by data from O2, CO2, THC1 and THC2 CEMS
151 FTIR CO measured with M320 rather than M10 High This deviation was performed to simplify the operation of the dilution sampling system
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APPENDIX 6 – SAMPLE CALCULATIONS 



 

 
The goal of the ICU test program was to quantify the mass emission rates of the target 
compounds released to atmosphere from the DCU3 Vent during the venting cycle.  Mass 
emission rates are expressed using an industry standard of mass per unit time (lbs/hr) by relating 
the concentration of a target compound to the average volumetric flow rate of a gas stream 
through an orifice.  Calculations not presented in this section were performed as described in the 
applicable methods.   
 
EQUATION 1:  Vent Gas Molecular Weight 
The average molecular weight of the dry fraction of the gas released from the DCU3 Vent was 
calculated per test run according to the following equation, based upon U.S. EPA Equation   3-1:  
 

( ) ( ) ( )422 %16.0%32.0%44.0 CHOCOM d ×+×+×=  
 
Where: 
 
 Md = Average dry gas molecular weight, lb/lb-mol; 

 0.44   = Molecular weight of CO2, divided by 100, lb/lb-mol; 

 %CO2 = Average percent CO2 by volume, dry basis, per test run; 

 0.32      = Molecular weight of O2, divided by 100, lb/lb-mol;  

 %O2 = Average percent O2, dry basis, per test run; 

 0.16 = Molecular weight of CH4 (balance), divided by 100, lb/lb-mol; and 

 %CH4 =  Average percent CH4 by volume, dry basis, per test run. 

 
The average molecular weight of the wet gas released from the DCU3 Vent was calculated per 
test run according to the following equation, based upon U.S. EPA Equation 2-6:  
 

[ ]( ) ( )wswsds BBMM ×+−×= 0.181  
 
Where: 
 
 Ms = Average wet gas molecular weight, lb/lb-mol; 

 Md = Average dry gas molecular weight, lb/lb-mol; 

 Bws = Average proportion of water vapor, by volume; and 

 18.0 = Molecular weight of water, lb/lb-mol. 



 

 

EQUATION 2:  Vent Gas Velocity 
The average velocity of the gas released from the DCU3 Vent during the venting cycle was 
calculated according to U.S. EPA Equation 2-7:  
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Where: 
 
 VS = Average velocity of the vent gas (ft/sec); 

 85.49 = Conversion constant, per Equation 2-7 of EPA Method 2; 

 Cp  = Type-S pitot correction factor (0.84); 

 ∆P = Average of the square roots of the differential pressures measured by Type-
S pitot tube (inches of water); 

 Ts = Average vent gas temperature (°R); 

 Ps = Average absolute pressure (inches of mercury); and 

 Mw = Average wet gas molecular weight (lb/lb-mole). 

  

EQUATION 3:  Vent Gas Volumetric Flow Rate – Standard Conditions 
The average volumetric flow rate of the gas released from the DCU3 Vent during the venting 
cycle, corrected to standard conditions, was calculated according to U.S. EPA Method 2: 
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Where:  
 
 Qs = Average volumetric flow rate of the vent gas, corrected to standard 

conditions (scfm); 

 60 = Conversion from seconds to minutes; 

 Vs = Average velocity of the vent gas (ft/sec); 

 A = Cross-sectional area of the DCU3 Vent (ft2);  

 528 = Standard temperature (°R); 

 Ts = Average vent gas temperature (°R); 

 29.92 = Standard pressure (inches of mercury); and 

 Ps  = Average absolute vent pressure (inches of mercury). 



 

 
The total gas volume (scf) released to atmosphere during the venting cycle was calculated by 
multiplying the average volumetric flow rate (scfm) by the duration of the venting cycle 
(minutes). 
 
EQUATION 4:  Vent Gas Volumetric Flow Rate – Dry Standard Conditions 
The average volumetric flow rate of the gas released from the DCU3 Vent, corrected to dry 
standard conditions, was calculated according to U.S. EPA Method 2.  The average venting cycle 
moisture concentration, developed from moisture concentrations quantified by each individual 
sampling train operated during a given venting cycle, and the average volumetric flow rate 
(corrected to standard conditions) was used to calculate average dry gas volumetric flow rates 
(dscfm) as:   
 

( )wsssd BQQ −×= 1  
 
Where: 
 

Qsd = Average vent gas dry volumetric flow rate, standard conditions (dscfm); 

Qs = Average vent gas volumetric flow rate, standard conditions (scfm); and 

Bws  = Average proportion of water vapor, by volume. 

 
The total dry gas volume (dscf) released to atmosphere during the venting cycle was calculated 
by multiplying the average volumetric flow rate (dscfm) by the duration of the venting cycle 
(minutes). 
 
EQUATION 5:  Dry Gas Meter Sample Volume – Standard Conditions 
The volume of dry gas that passed through the isokinetic sampling trains to the dry gas meters 
was very small (e.g., approximately 1.7 acf) and average dry gas sampling rates was 
approximately 0.025 acfm.  Because of the relatively small dry gas sample volumes acquired, the 
sampling train leak rates sometimes exceeded 4% of the average dry gas sampling rate 
(approximately 0.001 acfm) and corrections to the dry gas volume were made according to U.S. 
EPA Equation 5-1(a), Case I: 

 
[ ]( )TLLVV' apacac ×−−=  

 
Where: 
 

V′ac = Actual dry gas meter sample volume, corrected (acf); 

Vac = Actual dry gas meter sample volume, uncorrected (acf); 

Lp = Leakage rate observed during the post-test leak check (cfm); 

La = 4% of the average sampling rate (cfm); and 

T = Operating duration of sampling train (min). 



 

 
The dry gas meter volume at standard conditions was calculated as: 
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Where: 
 

Vsd = Dry gas meter volume at standard conditions (dscf); 

V′ac = Actual dry gas meter volume (acf); 

528 = Standard temperature (°R); 

Tm = Average dry gas meter temperature (°R); 

BP  = Barometric pressure at the dry gas meter location (inches of mercury); 

Pm  = Dry gas meter pressure (inches of water); 

13.6 = Conversion from inches of water to inches of mercury (inches of 
water/inches of mercury); and 

29.92 = Standard pressure (inches of mercury).  

 

EQUATION 6:  Concentrations of Target Compounds in the Vent Gas (Mass Analysis) 
The concentration of applicable target compounds measured as mass per sample volume (e.g., 
U.S. EPA Method 5 and U.S. EPA Method 308) was calculated as: 
 

sdV
M

C =  

 
Where:  
 
 C = Concentration of target compound (g/dscm); 

 M = Mass of target compound collected in the sampling train (g); and 

 Vsd = Dry gas meter volume collected with the sampling train, at standard 
conditions (dscm). 



 

EQUATION 7:  Concentrations of Target Compounds in the Vent Gas (Concentration 
Analysis) 

The concentration of total VOC (as propane) in the DCU3 Vent gas was continuously measured 
throughout the venting cycle in units of parts per million by volume, on a wet basis (ppmvw).  
The NMNE VOC concentration was calculated by subtracting the average concentrations of 
methane and ethane (as determined using U.S. EPA Method 18) from the average concentration 
of total VOC (as determined using U.S. EPA Method 25A) measured simultaneously.  The 
average concentration of NMNE VOC during the venting cycle was calculated as: 
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Where:  
 
 CVOC = Average concentration of NMNE VOC, as propane (ppmvw); 

 CTHC  = Average concentration of THC, as propane (ppmvw); 

 CM  = Average concentration of methane (ppmvw); 

 RFM = Average FID response factor for methane, determined directly (unit-less); 

 CE = Average concentration of ethane (ppmvw); and 

 RFE =  Average FID response factor for ethane, determined directly (unit-less). 

 
The conversion of average methane, ethane, NMNE VOC, selected VOC HAP, CO, selected 
aldehyde, H2S, COS, CS2, TRS (as SO2), NOX, and SO2 concentration results from ppmvw to a 
mole fraction basis was calculated using this equation: 
 

610
CMF =  

 
Where:  
 
      MF = Average mole fraction of target compound (unit-less); 

 C = Average concentration of target compound (ppmvw); and 
 106 = Conversion factor from ppmvw to mol/mol (unit-less). 



 

EQUATION 8:  Mass Emission Rates of Target Compounds (Mass Analysis) 
The mass emission rates of applicable target compounds measured as mass per sample volume 
was calculated during the venting cycle using the following equation: 
 
 

 
Where:  
 
 MERM = Mass emission rate of target compound, per hour (lbs/hr); 

   C = Concentration of target compound (g/dscm); 

 Qsd =  Average vent gas volumetric flow rate, at standard conditions (dscfm);  

 453.59 = Conversion from grams to pounds (g/lb); 

 60 = Conversion from minutes to hours (min/hr); and 

 0.028317 = Conversion from cubic meters to cubic feet (cm/cf). 

 
EQUATION 9:  Mass Emission Rates of Target Compounds (Concentration Analysis) 
The mass emission rates applicable target compounds measured as ppmvw were calculated 
during the venting cycle using an equation based upon U.S. EPA Equation Y-19 of the GHG 
Reporting Rule (40 CFR 98.253[i][2]): 

 

 

 
 
Where:  
 
 MERC = Mass emission rate of target compound, per hour (lbs/hr); 

   MF = Average mole fraction of target compound (unit-less); 

 Qs =  Average vent gas volumetric flow rate, at standard conditions (scfm);  

 MW = Molecular weight of the target compound (lb/lb-mol); 

 385 = Ideal gas law constant (scf/lb-mol); 

 60 = Conversion from minutes to hours (min/hr). 
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Garwood.Gerri@epamail.epa.gov 

04/19/2011 03:34 PM

To Chris_Weber@URSCorp.com

cc Merrill.Raymond@epamail.epa.gov, 
Dewees.Jason@epamail.epa.gov, 
Segall.Robin@epamail.epa.gov, 

bcc

Subject Refinery ICR

History: This message has been forwarded.

Chris, 

We have discussed the two requests that you made last week.  I have summarized your questions and 
provided responses: 

1.  If EPA protocol gases are not commercially available for reduced sulfur compounds, may a mid-level 
supply gas certified by the manufacturer at 2% accuracy be used in EPA Method 205 to evaluate the gas 
dilution system for EPA Method 15, 16 or 18 provided that all other quality assurance criteria described in 
the applicable methods is met? 

Where EPA protocol gases are not commercially available, calibration standards for reduced sulfur 
compounds certified at 2% accuracy by the vendor will be considered adequate for the the Mid-Level 
supply gas (Method 205 - Section 2.3) for purposes of this data collection request.. 

2.  We suggest that isokinetic sampling train operating parameters such as the sampling nozzle orifice 
size should be determined during preliminary testing activities to achieve isokinetic sampling percentages 
≤110% during source testing.   

We appreciate your comment and analysis, but we believe that the 80-120% isokinetic rate approved on 
the FAQ page is reasonable, achievable, and scientifically sound.  We understand that high moisture is a 
potential issue with the isokinetics, which is why we widened the range. 

Please let us know if you have further questions or comments. 

Gerri G. Garwood, P.E.
U.S. Environmental Protection Agency
Measurement Policy Group
OAR/OAQPS/SPPD 
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Garwood.Gerri@epamail.epa.gov 

05/26/2011 08:16 AM

To Chris_Weber@URSCorp.com

cc

bcc

Subject Re: TRS Measurements from a Delayed Coking Unit

Chris, 

We are not allowing Silonite coated sample containers or aluminum canisters for the DCU samples.  We 
do not believe that these containers are appropriate for these samples.  We also do not anticipate 
shipping hazards with the DCU samples, which was part of the reason these containers were approved 
for the fuel gas samples.  We are willing to accept ASTM Method D5504 for TRS, which would allow you 
to sample using a Tedlar bag.  If you use ASTM Method D5504, the 
TRS must be reported as the sum of the concentration of all of the chromatographic peaks recorded by 
the method. You must also incorporate Method 18 requirements for spiked target compound recovery 
standards to validate the analysis procedures. Sampling must be performed using non-reactive 
containers, such as Tedlar bags with polypropylene fittings or the equivalent. Tedlar bag samples require 
protection from light and heat. Laboratory equipment must be inert or passivated to ensure reliable 
results. Additionally, samples should not be held in the Tedlar bags for longer than 24 hours prior to 
analysis and precautions should be taken to ensure that samples in the bags are well-mixed prior to 
analysis. 

While Method 18 can be used for the speciated compounds, it cannot be used for TRS.  We also wanted 
to add a note about the dilution ratio you mentioned (100:1).  We previously stated that the ratio should be 
limited to 20:1 for organics and that a higher level could be allowed for NOx and SO2 because we did not 
see an issue with being able to detect those compounds at a higher dilution ratio.  If you are increasing 
the dilution ratio for other compounds, you need to make sure you keep the dilution ratio at a level where 
you will still be able to detect the compounds for which you are sampling. 

Sincerely,
Gerri G. Garwood, P.E.
U.S. Environmental Protection Agency
Measurement Policy Group
OAR/OAQPS/SPPD 

Fr
o

m: 
Chris_Weber@URSCorp.com 

To

: 
Gerri Garwood/RTP/USEPA/US@EPA 

Cc

: 
Kristen Benedict/RTP/USEPA/US@EPA, Colin Boswell/RTP/USEPA/US@EPA, Andrew Bouchard/RTP/USEPA/US@EPA, 
cob@rti.org, Jason Dewees/RTP/USEPA/US@EPA, Steffan Johnson/RTP/USEPA/US@EPA, Raymond 
Merrill/RTP/USEPA/US@EPA, Robin Segall/RTP/USEPA/US@EPA, Brenda Shine/RTP/USEPA/US@EPA, Peter 

Westlin/RTP/USEPA/US@EPA 
D
at

e: 
05/19/2011 02:32 PM 

Su
bj
ec

TRS Measurements from a Delayed Coking Unit
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t: 

Hi Gerri, 

I am planning to conduct the measurement of TRS on a Delayed Coking Unit, but would like to limit the 
use of non intrinsically safe equipment on the process unit near the atmospheric depressurization vent.  A 
tube furnace required by Methods 15A, 16A or 16B could create sparks and an explosion hazard.  The 
sampling location on the vent is several hundred feet above the ground.  Will EPA allow the use of 
silonite-coated stainless steel or aluminum gas sample containers, interfaced with our dilution sampling 
system (operated at a 100:1 ratio), with provisions identical to those specified for the sampling of refinery 
fuel gas under hazardous conditions?  The dilution ratio will be developed through the use of a calibrated 
O2, CO2, CO2, NOX, SO2 or THC gas analyzer on a per test-run basis.   

We are planning to use Method 18 and the dilution sampling system to collect bag samples for the on-site 
GC/FPD analysis of H2S, COS and CS2. 

Best regards,

Chris Weber
URS Corporation
Project Manager
Measurements Group
512.419.5369 office
512.983.5158 cell 
This e-mail and any attachments contain URS Corporation confidential information that may be proprietary or privileged. If you receive 
this message in error or are not the intended recipient, you should not retain, distribute, disclose or use any of this information and you 
should destroy the e-mail and any attachments or copies.
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Responses to frequently asked questions are provided below.

Please note that in each of the questions below, “I” or “we” refers to an ICR respondent and “you” refers to EPA. In each of the answers below, “we” refers to EPA and “you” refers to an ICR respondent.

General Questions
ICR Content Questions
Component 1 Reporting Tool Questions
Component 2 Reporting Tool Questions
Component 3 Questions
Emissions Testing Questions
Emissions Test, CEMS, and CMS Reporting Questions

 

General Questions 

General-001

Q:  What files were updated on April 4, 2011, and why were these files updated?

A:  The following files were updated on April 4, 2011 (approximately 11:10 AM).

The Refinery ICR Component 1 Reporting Tool was updated to allow the forms to fit screen displays with a resolution of 1024 x 768 or higher. If you are having trouble viewing
the tool’s forms, please try adjusting your display resolution settings. Additionally, a footnote was added to the “Process Unit” tab in the “General Facility Information” form to
indicate process units that should report capacity in units other than bbl/cd (click on “Help” at the top of the form for additional details regarding “throughput capacity” for different
types of units). Also, units were specified as million gallons per day for the “daily average WWTS flow rate” in the Wastewater Collection Treatment – Facility-Level Questions
form.

Refinery Wastewater Emissions Tool was updated to include a specific entry for Wastewater Treatment System (WWTS) ID Number. This data is needed for facilities that may
have multiple WWTS to ensure the completed spreadsheet tool is assigned to the correct WWTS.

Instructions and Tips for Using Refinery ICR Component 1 Reporting Tool was updated to provide guidance on how to delete inadvertent answers if there is no blank in the
dropdown menu (e.g., for deleting secondary fuel entries when no secondary fuel is used). 

General-002

Q:  Do I need to register for a username and password on this website?

A:  Only those individuals who will be responsible for uploading ICR responses to this website need to register.  All files needed to complete the ICR, including background information,
will be available without registering.  Please note that it is not possible to access ICR data uploaded by other companies from this site; this site is intended for uploading data only.

General-003

Q:  Why do I need to enter a Facility ID when I register for a username and password on this website?

A:  As noted above, only those individuals who will be responsible for uploading ICR responses to this website need to register.  We expect you to enter the Facility ID found in your
Section 114 letter when registering.  Please note that by entering one Facility ID, you are not limited to only entering information for that one facility; this question is simply a check to
confirm that all individuals registering expect to upload data for a facility that received a Section 114 letter.

In addition, we are not limiting registration to one person per facility, as we realize more than one person may need the ability to upload response files.  For example, both the
environmental manager located at the facility and a consultant retained by the facility to assist in responding to the ICR can register using the same Facility ID.

If you do not provide a valid Facility ID upon registration, the Portal Administrator will contact you to request that information (or any other missing information).  Your account may not
be activated until that information is provided.

General-004

Q: I still haven’t received a Section 114 letter. I work at a small refinery, and I thought maybe EPA excluded some refineries based on size. If EPA did not exclude
any facilities from the mailing list, what should I do about my letter?

A: Section 114 letters for the Petroleum Refinery ICR were sent to every refinery included in the EIA and/or Oil and Gas Journal annual lists. All of the letters were sent via FedEx and
required signature upon receipt, and all of them were signed for at the destination address. If you have not seen a Section 114 letter for your facility, contact Brenda Shine as soon as
possible and request a PDF copy of your letter. If you indicate that you never received your letter, you will also be provided with the FedEx tracking number and the name of the person
who signed for the letter.

General-005

Q: Several refineries have a unit such as a hydrogen plant or coke calciner at a site near the facility but not inside the fenceline, and those sites are often considered
separate plants. However, based on the ICR definition of “facility,” information about those units will be reported in the Petroleum Refinery ICR. Will EPA provide
separate Facility IDs for those sites so they are recognized as separate plants?

A: No, you should report the unit as part of your Facility ID. However, you can and should provide whatever caveats you associate with this unit (e.g., that you consider this unit to be
part of a separate plant, that it has a different physical address) in the “Notes” field of the Component 1 Reporting Tool and any “Comments” fields provided in the other reporting tools
and templates as appropriate.

General-006

Q: For Component 1, is May 31 a postmark deadline or a “received by” deadline for mailed information (e.g., CBI info)?

A: All non-CBI files should be uploaded by May 31, 2011. Any CBI package mailings should be postmarked by May 31, 2011.

General-007

Q: We are preparing our Component 1 documents for submittal, and I have a question concerning which documents should be included on the CD that we will
submit as CBI. We are anticipating uploading the non-CBI version of the Refinery ICR Component 1 Reporting Tool database and all additional attachments. Do I also
include the attachments with the CBI version of the Refinery ICR Component 1 Reporting Tool database, or do I only put the CBI version of the database file on the
CD?

A: You do not need to include non-CBI attachments on your CBI CD. You should upload any attachments that do not contain CBI with your non-CBI version of the Refinery ICR
Component 1 Reporting Tool database.

If there are attachments that you consider to contain CBI, please do not upload those files. Instead, you should include the files considered to be CBI with the CBI submission of the
Refinery ICR Component 1 Reporting Tool database.

General-008

Q: I found an error in our Component 1 submittal and would like to correct it. What should I do?

A: Contact us via the ehe-refineryicr@rti.org email address with a brief description of what you would like to change, including the file name, what type of data you want to change, and
method of submittal to EPA. If you uploaded your files, you should include the username and email address for the account on which the files were uploaded. You will then receive a
response with instructions; the specific instructions will depend on the nature of your change and the status of your file in the review process.

 

ICR Content Questions

Content-001

Q:  For the question in Component 1 that asks about Annual Revenue, do we have to report calendar year?  Our fiscal reporting calendar begins on September 1
every year.  Will those numbers be sufficient for costs/revenues throughout the reporting process or will we have to adjust to the calendar year?

A:  You do not have to report for the calendar year.  Since we would like to match up as close as we can to 2010, you should report the fiscal year that includes most of 2010.  In other
words, for the example above, report Sept 2009 to Sept 2010.  If your fiscal year runs July 1 to June 30, you may choose either one of the fiscal years that includes 2010.  You should 15



note the beginning and end of your fiscal year in the “Notes” section of the Component 1 Reporting Tool.

Content-002

Q: In Component 1, Part II, Section 15, one of the questions in the Wastewater Generation section (under Facility-Level Questions) asks for average concentration
of organic HAP. Is this total HAP? Also, if I don’t know the exact concentration can I estimate using > symbol (e.g., >100 ppm)?

A: Yes, organic HAP should be the cumulative concentration of all organic HAP. We prefer that you provide your best estimate of this value. An answer of “>100 ppm” could mean that
the concentration is near 100 ppm, or it could mean that the concentration is much higher than that. In fact, the Refinery Component 1 Reporting Tool for this section is set up to accept
only numerical values (i.e., if you entered “>100” you would get an error). If you feel that any of your answers need explanation or qualification, you should use the “Note” button at the
top of the form to provide that information. (The notes are for the entire facility, so be sure to explain where you are in the tool when entering your explanations.)

Content-003

Q: In Component 1, Part II, Section 15, there is a section that asks for Wastewater Vents. I am currently identifying junction boxes with or without controls, but I
wanted to ask for clarification. Do you want all drains, such as hub drains and tank water draw sumps? That number is likely to be in the high hundreds for many
facilities.

A: No, we do not consider drains to be atmospheric vents (although unsealed drains may act as vents); we were primarily interested in intentional (or “designed”) vents associated with
junction boxes, DAFs, and other process and collection systems. As we understand, one may design a vent for the drain system to ensure the water within the drain system flows as
intended (or to prevent pressure buildup). This type of drain system vent should be included, but not individual drains.

Content-004

Q: The original instructions for Component 1 and Component 2 were to use the same Unit IDs as in EPA’s 2005 National Scale Air Toxics Assessment (NATA) National
Emissions Inventory (NEI) database. Those instructions do not appear in the final versions of Component 1 and Component 2 but I would still like to be consistent
with the NEI. Can EPA send me my NEI data?

A: We have posted a zip file on the Component 2 page that contains the 2005 NEI HAP data for petroleum refineries. You may use the data in this file for reference in assigning unit IDs
or emissions point IDs if you like, but you are not required to do so.

Content-005

Q: In Component 1, Part II, Section 8, there is a question that asks for the operating pressure of the catalytic reforming unit. I plan to report the highest reactor
section pressure versus the product recovery pressure for my catalytic reforming unit. Is my interpretation of this question correct?

A: Yes, this question was intended to collect information on the reactor pressure.

Content-006

Q: We do not have the information requested in Component 1, Part I, Questions 10 (Dun & Bradstreet number) and 11 (annual revenue) readily available for each
facility, but we have it for the company. Should we provide the company information instead?

A: Regarding Question 10, the Dun and Bradstreet Number also refers to the D-U-N-S Number, the unique nine digit identification number typically assigned to one physical location of a
business (http://fedgov.dnb.com/webform). You should have a Dun and Bradstreet/ D-U-N-S number for each refinery. However, if you do only have one Dun and Bradstreet/ D-U-N-S
number for the entire company, you should provide that number rather than leaving the question blank.

Regarding Question 11, the annual revenue, you may report company revenue as long as you are clear what your revenue value covers (e.g., entire company, refining segment). If
your revenue is for anything other than the facility, you should specify what your revenue value covers in the “Notes” field (button on the top of the Part I form in the Component 1
Reporting Tool).

Content-007

Q: Component 1 asks for Federal regulations and State, local, and tribal regulations for each process unit, but it does not ask if that unit is subject to a consent
decree. Do I need to provide that information, and if so, where?

A: No, you do not need to indicate specifically if your unit is subject to a consent decree. However, some of the questions in Component 1 may ask for information that you gather from
your consent decree requirements. For example, suppose you have a process unit that is subject to 40 CFR part 60, subpart GGG as well as a consent decree that requires the valves to
be monitored at 500 ppmv. In this case, you would report a leak definition of 500 ppmv for the valves since that is “the monitored concentration above which repairs are required (or
routinely performed) for the process unit,” but your answer to the Federal regulation question would just be 40 CFR part 60, subpart GGG.

Content-008

Q: There are pollutants/emission source combinations designated with a filled circle in Table 1 of the Estimation Protocol for Petroleum Refineries for which default
emission factors are not provided either in the Protocol or in AP-42. The footnote of Table 1 states that “emission estimates should be developed” for these
pollutant/emission source combinations. How are emission estimates for these pollutant/emission source combinations supposed to be developed for the
Component 2 emissions inventory when no data exist by which to develop the emission estimates?

A: The filled bullets for pollutant/emission source combinations were used to designate pollutants that are expected (with a reasonably high probability) to be released from a given
emissions source. We recognize that there are significant data gaps for certain pollutant/emission source combinations with respect to default emission factors. We intend to fill many of
these data gaps through the Component 4 testing program. However, we recognize that these data gaps will not be filled in time for the required submittal of the Component 2
Emissions Inventory. Therefore, we provide the following guidance with respect to Table 1 of the Protocol and the completeness of the inventory for pollutant/emission source
combinations for which default emission factors are not available either in the Protocol or in AP-42:

No new measurement data need to be collected in order to complete the Component 2 Emissions Inventory.

There may be instances where pollutant measurement data or default emission factors are available for one pollutant or surrogate (e.g., VOC) and process or product knowledge
allows you to provide a reasonable estimate of another pollutant’s emissions (e.g., by assuming the emissions of the second pollutant are proportional to the first pollutant’s
emission rate and their relative vapor or liquid concentrations). In such cases, a “direct way” is considered to be available for you to provide a reasonable estimate of the second
pollutant’s emissions and these estimated emissions are to be reported in the Component 2 Emissions Inventory.

If no measurement data or default emission factors exist and there is no direct way (see previous bullet) to estimate the emissions for a given pollutant/emission source
combination, you are not required to report emissions for that pollutant for that source. The bullets (both filled and open) in Table 1 should be considered a desired reporting list
but not a mandatory list.

Content-009

Q: Component 1, Part II, Section 8 asks for “reduction or activation cycle vent disposition/control” (see General (cont.) tab). Can EPA clarify what is meant by the
“reduction or activation cycle”? Does it refer to the final purge?

A: The reduction or activation cycle is the final step in getting the catalytic reforming unit ready to go back on-line. Based on EPA’s understanding of the operation of these units, after
the coke burn (slow controlled burn with limited O2), operators increase the air to bring up the O2 concentration and spike with chloriding agent (in the Refinery ICR, this is referred to
as the oxidation or rejuvenation cycle). Next, operators begin purging the unit with nitrogen to remove all oxygen in the system so the unit can go back on-line (without an explosion).
As this step is creating a reducing atmosphere, we termed it the “reduction cycle.” The Refinery ICR reference to the “reduction or activation cycle” means the “final purge,” the step
after the oxidation (rejuvenation) step, or getting the unit ready for hydrocarbon service.

We recognize that the regeneration process for some catalytic reforming units may be different based on the design. If this is the case, you should answer the questions to the best of
your ability and then supply comments or additional information to help EPA understand the steps in your regeneration process.

Content-010

Q: There are emissions sources at my refinery that I believe have low emissions. Estimates for the emissions from these sources are not required by my State
and/or EPA’s TRI either due to their size or emissions characteristics. Examples of these sources include laboratory operations, asbestos removal, and paints and
solvents. Do all of these small sources have to be included in the Component 2 emissions inventory, even if they are exempt from another reporting program?

A: Your Component 2 emissions inventory should include all sources and all pollutants for which you can reasonably estimate emissions, regardless of whether or not those sources are
exempt from another reporting program. If the emissions are for a one-time event (e.g., building remediation to remove asbestos), then you may note that in the comments for that
emissions point. EPA does not plan to provide a reporting threshold for the Component 2 emissions inventory.

Content-011

Q: The Refinery ICR Component 2 Reporting Tool asks for “Emissions allowed by Permit,” and the instructions in Numbers 17 and 18 seem to indicate that I need to
provide this information where my permit has “a numerical limit for emissions of this pollutant from this unit,” regardless of whether the emissions limit is actually
in tons per year or a concentration-based limit. However, I am not clear on how to handle other types of limits in my permit. For example, some tanks have a
throughput and vapor pressure limit in the permit. Do I need to try to estimate maximum emissions under those conditions?

A: We did intend for the instructions in Numbers 17 and 18 of the Component 2 instructions to be interpreted exactly as written. In other words, you are only required to report
numerical emissions limits for specific pollutants as described in Numbers 17 and 18. You are not required to try to convert any operating limits (e.g. throughput or vapor pressure limits)
to emissions limits.
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However, there are some cases where you may want to consider correlating emissions to an operating limit (if possible). For example, if a permit requirement limits production
significantly, such as limiting operation to 3 months of the year or half of the unit’s capacity, you may want to include that information so that the maximum emissions for that emission
point are not significantly overestimated. If you do provide such information, take care to ensure that you do not inadvertently provide CBI. (For example, if your emission factor is on a
pounds per production basis and you provide both the permitted production limit and the maximum emissions possible while meeting that production limit, someone could calculate your
emission factor and, in turn, your actual production for the year.)

Content-012

Q: I have a question about the information required in Component 1, Part I: General Facility Information, specifically in the Products Produced tab. We pulled the
information from our EIA Form-810 report for calendar year 2010, as requested. However, there are categories of materials on this report that are not transported
offsite. Rather, they are intermediate streams produced by a particular process unit and then either sent on to another unit for further processing or blended into a
finished fuel that is then transported offsite. Should I list these intermediate streams (to keep alignment with the EIA Form-810 report) and simply show them as
100% used onsite and 0% shipped by the various transport methods, or should I not list them in this section at all since they were neither transported offsite nor
“used onsite” as a fuel (but rather they were further processed onsite)?

A: If the intermediates are further processed to make other products, then you should list those intermediates and show them as 100 % used onsite (even if they were not used as a
fuel). If they are simply blended and then shipped offsite as finished fuels, then you should identify those amounts as shipped offsite.

Content-013

Q: I would like clarification on the questions in Component 1, Part II, Section 3 regarding open-ended lines (OEL) on process units. The Help on this form states:
“The information requested for open-ended lines refers to leakage from the open-end of a pipe (e.g., downstream of a secondary valve) or from a cap on the pipe
and not to leakage from the associated valve packing or body flanges.” Given that statement, I am interpreting the OEL questions as follows:

“Number of Pieces of Equipment” means the number of OEL with caps, plugs, etc. missing from the end of a line found during periodic LDAR monitoring.

“Number of Pieces of Equipment Monitored” means the number of OEL as defined in the previous question that after being found, are subsequently monitored
via Method 21 to confirm the presence or absence of a leak.

“Monitoring Frequency” means the frequency with which sensory monitoring is conducted (typically done along with the Method 21 monitoring of the process
unit).

“Leak Definition” means the leak definition level used if an instrument is used to confirm a suspected leak detected by sensory means.

Can EPA confirm that my interpretations are correct?

A: We intended for facilities to use the definition of “open-ended line” included in the “Definitions and Abbreviations” document to determine what is and is not an OEL. That definition is:
“Any valve, except safety relief valves, having one side of the valve seat in contact with process fluid and one side open to the atmosphere, either directly or through open piping.” Note
that the presence or absence of a cap, plug, secondary valve, or blind flange does not define whether or not you have an OEL. The phrase “open to the atmosphere” is only meant to
differentiate OEL from valves that have both sides of the valve seat in contact with process fluid. (We agree the definition would be clearer if we rephrased the end to read “…open to the
atmosphere (either directly or through open piping) or that would be open to the atmosphere after opening or removing any cap, plug, secondary valve, or blind flange that is
downstream of the valve.) An OEL with a cap, plug, secondary valve, or blind flange would be considered a controlled OEL while an OEL without a cap, plug, secondary valve, or blind
flange would be considered an uncontrolled OEL. Finally, the “Help” statement that is included in the question above was only meant to indicate that some valves will be reported both as
a valve and as an OEL (and the location of the leak, if there is one, determines whether it is a valve leak or an OEL leak).

Given the overall clarification above, see below for clarifications specific to each question:

“Number of Pieces of Equipment”: You should report the total number of OEL (whether they are capped, plugged, equipped with a secondary valve, etc.) as long as the process
fluid contains some organic material (e.g., VOC, HAP, methane).

“Number of Pieces of Equipment Monitored”: “Monitoring” includes both Method 21 monitoring and sensory monitoring. Based on the information you provided above, you should
report the number of OEL that are checked by sensory methods (this could be the same as the total number of OEL if you conduct sensory monitoring on all of them). The fact that
you use Method 21 “to confirm the presence or absence of a leak” is interesting but not information that you are required to provide if you do not conduct Method 21 monitoring on
a regular, periodic basis. (If you want to provide that additional information, you can do so in the “Notes”).

“Monitoring Frequency”: Your interpretation is fine. At most facilities, we assumed that sensory monitoring would not be conducted on a regular basis and that facilities would
answer “No set interval,” but if you always conduct sensory monitoring with Method 21 monitoring for other equipment, you can certainly provide that frequency.

“Leak Definition”: Unless you regularly and periodically monitor OEL using Method 21 and fix any leaks found above a certain leak definition, your leak definition should be
“Detection by sensory monitoring.”

Content-014

Q: Should SRU reactor burners be considered process heaters for purposes of Component 1?

A: For the purposes of this ICR a process heater is an enclosed combustion device used to transfer heat indirectly to process stream materials (liquids, gases, or solids) or to a heat
transfer material for use in a process unit, instead of generating steam. If the SRU reactor burners are directly burning the process fluids, and any supplemental fuel needed for the
reactor burners is directly burned and mixed in with the process fluids, then these reactor burners would not be “process heaters” for the purposes of this ICR. If your SRU reactor
burners do not operate as described in this response, then let us know and we will help you determine whether your burners should be considered process heaters.

Content-015

Q: If an emissions unit was on-site temporarily in 2010, but is no longer used at the site, do we need to report emissions from this source as a part of Component 2?

A: Yes, you should report emissions from this unit in 2010 as part of your emissions inventory in Component 2. However, you may indicate in the comments field associated with this
emissions source that the source is no longer used at the site.

Content-016

Q: In the Instructions for Component 2, Numbers 15 and 16 ask for the emissions allowed by NESHAP. Are the NESHAP of concern limited to 40 CFR Part 63, Subpart
CC and Subpart UUU?

A: No, the NESHAP of concern are not specifically limited to Subpart CC and Subpart UUU. These are the two NESHAP that will apply in most cases, but if a source is subject to another
NESHAP such as the HON or ethylene MACT, we are interested in the emissions allowed based on limits contained in those rules as well.

Content-017

Q: In Component 2, how do we select the throughputs, stack flows, operating hours, or other “activity data” that goes into the calculation of emissions allowed by
NESHAP limit and emissions allowed by permit limit? These activity data could be based on design capacities and data in Potential-to-Emit calculations represented
in permit applications, or they could be based on actual max data. Which does EPA prefer?

A: We acknowledge that the examples used in Numbers 15 and 16 suggest that you should use actual max data. This is okay particularly for units that do not operate continuously (e.g.,
a semi-regenerative reformer; we would not want an estimate based on this being a continuous vent). However, for continuously-operated units, we would accept (and prefer to have)
the estimates based on design capacity (or data in potential-to-emit calculations). Please note in the comment what basis was used (e.g., design capacities and data in potential-to-emit
calculations, actual max data).

Content-018

Q: Are control efficiency limits (for example, 95% control efficiency for a control device on a tank) considered “emission limits” for purposes of estimating emissions
allowed by permit or NESHAP in Component 2?

A: In many cases, the answer to this question is no (“N/A”). We are looking for a maximum emission allowed by the NESHAP or the permit. Generally, a 95% control efficiency does not
limit the quantity of given pollutant that can be emitted. Even when the control efficiency is specific to a given pollutant (e.g., 97% control for HCl for continuous reformers), it would be
difficult to put a ton/yr maximum on the HCl emissions. You should assess whether production capacities can be used to determine a maximum pollutant production rate so that the 95%
control efficiency can be used to calculate a maximum limit. However, unless this is a direct correlation, the response will be N/A. In the example of the continuous reformer, a
production limit would not really be directly correlated with the quantity of HCl produced, so compliance with the 97% control efficiency may not yield a maximum emission quantity.

Content-019

Q: I have sources with multiple numeric emissions limits in the operating permit. How do I select the correct emissions limit to use to calculate “emissions allowed
by permit” for Component 2 in the following cases?

1. The source has both mass and concentration emissions limits (e.g., lb/hr, ppmv) for the same pollutant.

2. The source has both multiple concentration emissions limits for one pollutant but no mass emissions limits.

3. A group of sources has one mass emissions limit that applies to the sum of the emissions from those sources (“bubble” limits.

A: As a general rule of thumb, you want to try to select the most stringent limit to calculate allowed emissions. Answers to each numbered question above are provided below.

1. For emissions allowed by permit, use the most stringent applicable limit. For example, if there is a concentration limit but no limit on gas flow, then the mass limit would be limiting. If 17



your source is subject to a NESHAP that specifically includes multiple emissions limits, use the same guidance to calculate emissions allowed by NESHAP. If the NESHAP has one emission
limit but it is not the same as the more stringent limit in your permit, then use the limit that is in the NESHAP to calculate emissions allowed by NESHAP and the more stringent limit in
your permit to calculate emissions allowed by permit. It is okay (and in some cases, expected) that these values may be different.

2. Again, use the most stringent applicable limit. If one of those concentration limits applies for short-term events, use that for the hourly estimates, and use the longer term average for
the yearly estimate.

3. EPA wants the emissions reported for individual sources wherever possible, so in the case of “bubble” limits, the individual emission points would not have specific limits (and you
would answer “N/A”). Alternatively, you could consider the bubble limit as the limit for each of the sources. Certainly, if any one source exceeds the bubble limit, the group of sources
would exceed the limit. However, this would likely yield unreasonable allowable emission estimates for the individual sources.

Content-020

Q: I have a concentration emissions limit with no standard conditions specified for a combustion unit (e.g. 3% excess O2). How do I calculate the emissions allowed
by permit in terms of mass per time without making an assumption about excess oxygen? (Note that this limit applies in an “as found” condition during emissions
testing at the combustion unit with no limitation relative to load (i.e., it applies at all loads)).

A: In the example provided, you would use maximum flow or flow at maximum production rate at the typical O2 operating level.

Content-021

Q: I have a combustion source subject to the NSPS Subpart J concentration limit (i.e., 160 ppmv H2S in fuel gas). However, this concentration limit does not apply to
total sulfur in the gases combusted in the unit. How do I calculate the SO2 emissions without taking into consideration the other sources of sulfur (e.g., mercaptan,
COS, CS2)? And do I even need to calculate emissions allowed by Subpart J?

A: The H2S concentration limit is not directly an SO2 limit. The SO2 concentration will depend on fuel composition at well as other sulfur compounds. If you would like, you may report
“N/A” or report the SO2 emissions allowed based on typical fuel composition, assuming no other sulfur compounds. You should provide a comment to this effect if you do report SO2
emissions based on H2S fuel gas limit. (To answer the second part of the question, the emissions allowed by the subpart J limits would clearly not be reported under “emissions allowed
by NESHAP,” but if the limits are included in your permit, you may need to consider them as described above for “emissions allowed by permit.”).

 

Component 1 Reporting Tool Questions

Comp-1_Tool-001

Q:  Is there a way to review all the data entered into the Component 1 Reporting Tool without having to go back through the tool form by form?

A:  Yes, we are currently working on a Tool that will extract and compile the data from the runtime database into an easier format to review, likely MS Excel.  We plan to recommend
that each refinery review the data entered into their Component 1 Tool using this Extraction Tool prior to uploading their Non-CBI copy of the Component 1 Tool to the website.  We will
post an announcement to the website when this Extraction Tool is available for download, and we will include instructions on how to use that tool.

Comp-1_Tool-002

Q:  When I first open the Component 1 reporting tool, I don’t see anything in the drop down to select a facility.  When I try to type in my Facility ID, the Tool
crashes.  How do I fix it?

A:  The first step to completing the ICR is to click on the button that reads “PART I – General Facility Information.”  That should open up a form that will allow you to enter general
information about the facility.  Click the button near the top left corner that reads “Add Facility” to unlock all the questions on this form.  Enter the Facility ID first, followed by the Plant
Name, and then all the other facility information.

Once you’ve entered that information and clicked “Save And Close” at the top right corner of the form, you should see the Facility ID and Facility name that you entered in the drop down
for “Selected Facility.”  (Note:  Picking a facility from this drop down only defines the facility for which you want to enter information for Parts II through V.  If you go back to Part I,
you’ll need to select the facility within the Part I form itself to make edits.) 

If you did enter your facility under Part I but you still don’t see it under the “Selected Facility” drop down, that might be indicative of a larger problem, so you should call the hotline or
email EHE-RefineryICR@rti.org

See Instructions and Tips for Using Refinery ICR Component 1 Reporting Tool for other tips on entering data into the Component 1 Reporting Tool.

Comp-1_Tool-003

Q:  Why do to I have to keep selecting my facility every time I open and close Part I?

A:  We realize that selecting a facility over and over is tedious if you’re opening and closing the Part I form often.  However, there is a purpose to this – every time you select your
facility on the Part 1 form or the Main Switchboard, it ensures that you’re entering data for the correct facility and that the Tool is marking CBI for the correct facility.

Comp-1_Tool-004

Q:  When entering a second unit right after a first, I see data for the first unit showing up for the second before I enter anything (e.g., when I get to the Federal
Regulations tab while I'm adding Process Heater 2, the Federal Regulations chosen for Process Heater 1 appear before I enter anything).  I’m also having trouble
with the Federal Regulations tab in other places.  I wanted to change the applicable regulation for one unit, but the system changed it for another.  How do I make
sure the system is saving my data correctly?

A:  In the first case described above, the Tool was not correctly acknowledging your new unit yet (this is a particular quirk of MS Access).  There are two ways to make sure you're
editing the right records.  One is to click “Save and Close” as soon as you enter the minimum amount of data needed to save the new unit.  If you elect not to do that, you should
definitely click “Save and Close” as soon as you see existing data in a field that should be blank.*  The other is to make sure that the drop down shows your new process unit as soon as
possible.  (As noted in the instructions, the ID won't always be available right away.)  Sometimes if you navigate to another tab, you will then see your new ID in the drop down. 

*If you try to change any existing data that you see while you're entering a new unit, you're really changing the information for another unit, and if you don't go back and check that
unit, you might not realize it. 

Comp-1_Tool-005

Q:  Sometimes when I enter a process heater in Part II, Section 2, it doesn’t show up in the drop down list, even after I “Save and Close” and then reopen the form. 
Then when I try to enter that process heater again, the Tool says the Process Heater ID already exists.  What happened to my process heater?

A:  On the Process Heaters form, General Tab, the question “Unit ID for process unit served by process heater” is set as a required field.  Therefore, if you do not answer this one
question, even if you enter other data for your process heater, the Component 1 Reporting Tool saves the Process Heater ID in the master list of unit IDs but does not save anything in
the Process Heater table.  That is why you get the error about the Process Heater ID already existing.  Unfortunately, the warning that you must answer this question was inadvertently
omitted from the original version of the Component 1 Reporting Tool.

There are two solutions to this issue.  On April 12, 2011, a new version of the Component 1 Reporting Tool was posted to the ICR website that does not require you to answer the
question “Unit ID for process unit served by process heater” prior to saving the Process Heater ID.  If you have not started entering data into the tool you should download the newest
version of the Component 1 Reporting Tool.  If you have not progressed very far in the Component 1 Reporting Tool, you may elect to download the newest version from the website
and start over (data cannot be automatically transferred from one version to another).  (Note: If you previously downloaded the Component 1 Reporting Tool, even if you did not enter
any data, you must uninstall your current version before you download the new one.  You will need to go to Start -> Control Panel -> Add or Remove Programs, and uninstall
“Petroleum Refinery ICR – Component 1.”)

If you have entered data into the Component 1 Reporting Tool and do not wish to use the newest version of the Component 1 Reporting Tool, be sure that any time you add a Process
Heater ID, you answer the question “Unit ID for process unit served by process heater.”  If you need to qualify your answer to this question (e.g., the process heater is not dedicated to
any of the process units you already entered, but you have to pick something so that the record will be saved), use the “Notes” button at the top of the form to provide additional
information.

Comp-1_Tool-006

Q: When we are ready to submit our Refinery ICR Component 1 Reporting Tool results, what file will we be submitting?

A: Once you have fully reviewed your Refinery ICR Component 1 Reporting Tool, you will click “Create Non-CBI Copy” on the main form. Review the Non-CBI copy to ensure that all CBI
information has been removed (if you claimed any information as CBI). Then click on “View File Path Non-CBI Copy” and make note of the file path shown. It should be something like
C:\Documents and Settings\user\Local Settings\Application Data\PetroleumRefineryICR_Component1. You may have to set Windows Explorer to show hidden files and folders to
navigate to this folder. The file name for the file that you will upload to the Refinery ICR website upload portal should be something like
PetroleumRefineryICR_Component1_NONCBI.accdr. (Note: Detailed instructions for uploading this file will be provided at the time the upload functionality is available.)

In this same directory, you will see a file called “PetroleumRefineryICR_Component1.accdr.” If you claimed any data CBI, you should save this file to a disk (CD or DVD) and mail the
disk to the address shown in your Section 114 letter for submittal of CBI.
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Q: I plan to provide a stack test and CEMS data for a boiler at my refinery. I identified this boiler in Part II, Section 1. Energy Management, Electricity and Steam
Generation tab. However, when I try to identify the stack test or CEMS in Part V, the boiler does not show up in the Unit ID(s) tab. How do I identify the test and
CEMS data for this unit?

A: This is a bug in the program. The Unit ID(s) tab on the Part V form is programmed to pull only certain units from the master units table (so that, for example, you do not see every
storage tank you entered). However, units entered in Part II, Section 1 were inadvertently excluded from that list. Rather than post a new version of the Refinery ICR Component 1
Reporting Tool, we ask that you use the workaround described below:

First, create a Test/Monitoring Data ID for the stack test or monitoring data and answer the questions on the General and APCD Type(s) tabs. Leave the Unit ID(s) tab blank. (Note: If
the test covers more than one unit and some of them do appear in the Unit ID(s) tab drop down list, go ahead and enter the units that do appear.)

Enter the Unit ID on the General tab under “OPTIONAL – Process testing notes.” So, for example, if one of your boilers is named “Boiler1,” you would enter “Unit ID: Boiler1” as the
answer to the question “OPTIONAL – Process testing notes.” (If the test covers more than one unit and you already entered some units on the Unit ID(s) tab, you should enter “Additional
Unit ID: Boiler1”) If you have process testing notes you would like to provide, enter those after the Unit IDs. You may chose to separate the Unit IDs and process testing notes onto
different lines by pressing and on the keyboard to go to another line within the same field.

Comp-1_Tool-008

Q: I am entering release data in Part III of the ICR (Non-Routine emissions), and I noticed the list of pollutants in the Component 1 Reporting Tool includes VOC as a
criteria pollutant as well as of other pollutants that are either VOC, VOC HAP, or SVOC HAP. If I have VOC data speciated by compound for a particular release,
should I also total those compounds for the purpose of entering VOC as a criteria pollutant?

A: You should provide information for each release in as much detail as it is available, but be careful not to enter the same information twice. EPA expects that the sum of the entries in
the database for each release will equal the refinery's best estimate of the emissions during that release. If you have speciated, compound-specific emissions estimates, you should
provide that information, but if you only have an estimate of total VOC, you may provide that estimate as VOC rather than trying to speciate the VOC estimate. For example, if you
enter n-butane, n-pentane, and n-hexane on separate lines and then enter the sum of those three pollutants as VOC, you would be overstating the total estimate of emissions from that
release (i.e., you would be "double-counting" some of the emissions).

Note: If you have speciated data for some compounds but not for all of the VOC emissions, then you should provide the speciated data and then enter the combined un-speciated
estimates as "VOC." As noted above, the sum of the entries in the database for each release should equal the refinery's best estimate of the emissions during that release, so entering
data in this way will indicate that you mean "other VOC." However, if you would like to clarify any of your answers further, you may do so by clicking the "Note" button at the top of the
form.

Comp-1_Tool-009

Q: I am entering generation unit data in Component 1, Part II, Section 1, and I do not know the percent steam to blowdown. The “Help” button says to enter
“unknown” if I do not know this information and cannot provide a reasonable estimate. However, the Component 1 Reporting Tool will not allow me to enter text in
this field. What should I put into this field if the percentage is unknown?

A: The field for the answer to the “Percent Steam to Blowdown” question was inadvertently limited to numerical answers. Therefore, as a workaround, you should use “-99” to indicate
“unknown.”

Comp-1_Tool-010

Q: Component 1, Part II, Section 12 asks for the location of the flare (latitude and longitude). Does EPA want these coordinates in decimal degrees or degrees,
minutes, and seconds?

A: You should use the same guidance for the coordinate formats as provided in Component 2 for latitude and longitude (this guidance was inadvertently omitted from the “Help” text in
the Part II, Section 12 form). Specifically, you should use decimal degrees (North American Datum (NAD) 83) with six digits to the right of the decimal point. If currently available
coordinates have five digits to the right of the decimal point instead of six, those coordinates are acceptable.

Comp-1_Tool-011

Q: Component 1, Part II, Section 4 asks for the minimum height of floating roof above the floor at the shell when landed. First, there are no units specified for this
question. Can EPA confirm that this value should be provided in feet? Second, I am having trouble entering a height of 6’ 8”. Is there a certain way these heights
must be formatted for entry into the Component 1 Reporting Tool?

A: Yes, the “minimum height of floating roof above the floor at the shell when landed” should be provided in feet. The Component 1 Reporting Tool is programmed to accept rational
numbers. Therefore, if you have heights of feet and inches, you’ll need to convert those to decimal feet. For example, 6 feet, 8 inches would be 6.667 feet (6 feet + 8in/(12 in/ft)).

Comp-1_Tool-012

Q: How should I enter emissions for a release in Component 1, Part III if the pollutants are not listed in the drop down list for “Pollutants Released” (e.g., cis-2-
butane)? Should I group any pollutants that are not listed in the Component 1 Reporting Tool in one entry for VOC?

A: Yes, if your release has emissions of pollutants not listed in Part III of the Component 1 Reporting Tool, you can group those emissions into one entry under “VOC.” If most of the VOC
is one particular pollutant, it would be helpful to note that in the “Description of Release Event” field on that form. If possible, avoid “double-reporting” and include only emissions for
VOC that you haven’t already included under a specific pollutant name; if you cannot avoid that, include a note in the “Description of Release Event” field on that form.

Comp-1_Tool-013

Q: I’m trying to enter cost data in Part V, and I’m trying to enter information for an “other utility” cost on the “Cost Data for APCD” form, Operating Costs tab.
However, I cannot get the Component 1 Reporting Tool to accept different values for the questions “Units/Yr” and “Cost per unit.” Every time I change the number
in one of the fields, they both change. What should I do?

A: The field for the question “Other Utility Units/Yr” is inadvertently linked to the field in the underlying data table for the question “Other Utility Cost per Unit.” In other words, both
questions are linked to the same value in the table. Since the correctly linked field is for “Cost per unit,” you should use the form to answer that question. Then, to answer the question
“Units/Yr,” you should click on the “Note” at the top of the form and enter “Cost Data for APCD,” your APCD ID, “Other Utility Units/Yr,” and then provide the value.

Comp-1_Tool-014

Q: On the Electricity and Steam Generation Information tab on the Part II, Section 1 form, I selected “Other (specify)” as the fuel type for primary fuel for my boiler,
but the field for “If Other, Specify” is still locked and shaded gray. How do I specify my primary fuel?

A: The Refinery ICR Component 1 Reporting Tool is a runtime version of a Microsoft Access database, and it is possible for runtime databases to have minor quirks and not display
properly. Most of the time, you simply need to force the form to refresh. Try following these steps to get those fields to become active:

1. Select the primary fuel type as “Other (specify).” (If your secondary fuel is also “other,” then select “Other (specify) for that field as well.)

2. Exit the Refinery ICR Component 1 Reporting Tool completely (i.e., hit “Save and Close” at the top of this form, “Close” at the top of the Part II form, and then “Exit ICR” at the
bottom right of the main form).

3. Reopen the Refinery ICR Component 1 Reporting Tool and navigate back to the Part II, Section 1 form.

4. Select your Generation Unit ID, and see if the “If Other, Specify” fields become active where you chose “Other (specify)” for the fuel type.

If this does not work for you (i.e., the “If Other, Specify” fields remain gray no matter what you do), then you can provide this information in the “Note” at the top of the form. Provide
the name of the form, the Generation Unit ID, whether this is primary or secondary fuel, and what the fuel is (e.g., something like “Part II, Section 1, Electricity and Steam Generation
Information; Generation Unit ID = Boiler1; Primary fuel = Other (specify) = gasoline”).

Comp-1_Tool-015

Q: For Component 1, is May 31 a postmark deadline or a “received by” deadline for mailed information (e.g., CBI info)?

A: All non-CBI files should be uploaded by May 31, 2011. Any CBI package mailings should be postmarked by May 31, 2011.

Comp-1_Tool-016

Q: When I run the Refinery ICR Component 1 Extraction Tool on my database, I get error messages, and the exported Excel file is incomplete. How do I get the
Component 1 Extraction Tool to show me all the data I have entered in the Refinery ICR Component 1 Reporting Tool?

A: There are a few things you can try, depending on the problems you are experiencing:

It is possible that Access has saved the links from the last time that you exported data or that it did not link the tables correctly. Go back into the Refinery ICR Component 1
Extraction Tool, select the file, click “Link Tables,” and then go to the bottom of the screen and click “Re-Link Tables” before exporting your data.

Be sure that your Refinery ICR Component 1 Reporting Tool database and the Refinery ICR Component 1 Extraction Tool are installed and/or saved on the same local computer
before you try to extract the data. In other words, make sure that you could unplug your computer from your company’s network and you could still access the files you need. If
you moved your Refinery ICR Component 1 Reporting Tool database to a shared network drive, or if you are accessing the computer where these files are saved remotely, you
may experience network issues that cause the export to fail. Some users have reported that their Refinery ICR Component 1 Extraction Tool asked them for parameter values
and then only exported an Excel file with 10 to 15 tabs. At least one of those users reported that when the files were both located on the local hard drive, the export was 19



successful.

Finally, it is possible that the Refinery ICR Component 1 Extraction Tool did not install properly on your computer. You can uninstall the Refinery ICR Component 1 Extraction Tool
currently on your computer by clicking Start -> Control Panel -> Add or Remove Programs, then uninstall “Petroleum Refinery ICR – Component 1 – Data Extractor.” Then follow
the instructions provided on the Component 1 site for installing the Refinery ICR Component 1 Extraction Tool again.

If none of the above solutions help you, please contact us and explain the specific problems you are experiencing.

 

Component 2 Reporting Tool Questions

Comp-2_Tool-001

Q:  Wastewater emissions at my refinery are already estimated using WATER9.  The ICR instructions for Component 2 say to complete the RWET spreadsheet tool for
wastewater emissions.  I have several questions about this requirement:

1.  Are we obligated to fill out the RWET spreadsheet?  My preference would be to use the WATER9 modeling entirely and forego the spreadsheet.

2.  If we are required to complete RWET, how do we report units not included in the spreadsheet?  How do we note that in the submittal?

3.  The spreadsheet doesn't include all the chemicals that are modeled.  Should I expand the chemical tables where needed? 

A:  As required by the instructions to Component 2, you must complete RWET.  The purpose of this requirement is to ensure that all refineries are using the same methodology to
calculate wastewater emissions so that we can draw meaningful conclusions when comparing the results. 

RWET should already include most units in your wastewater treatment system, but if there are units you want to add, then you should add a worksheet that summarizes the type of unit,
flow rate, dimensions, and other key parameters (i.e., include the WATER9 inputs sheet for this unit).  In this new sheet, you should also include the emissions you calculated from
WATER9.

RWET is set up to allow you to define three chemical compounds not already included in the tool.  On the Chemical Properties tab, rows 26 through 28, you will see “Compound A,”
“Compound B,” and “Compound C.”  You can add properties for three new compounds on those rows (columns A through J) for the chemicals you want to add.  (Note that if you change
the names in cell B26, the compound will still appear as “Compound A” on the other worksheets.)  If you need to add more than three compounds, please contact us.

Comp-2_Tool-002

Q: When we are ready to submit our Refinery ICR Component 2 Reporting Tool results, what file will we be submitting?

A: Once you have fully reviewed your Refinery ICR Component 2 Reporting Tool, you will click “View File Path” and make note of the file path shown. It should be something like
C:\Documents and Settings\user\Local Settings\Application Data\PetroleumRefineryICR_Component2. You may have to set Windows Explorer to show hidden files and folders to
navigate to this folder. The file name for the file that you will upload to the Refinery ICR website upload portal should be something like PetroleumRefineryICR_Component2.accdr.
(Note: Detailed instructions for uploading this file will be provided at the time the upload functionality is available.)

Comp-2_Tool-003

Q: The list of SCC in the Refinery ICR Component 2 Reporting Tool seems to be missing codes for internal floating roof tanks and external floating roof tanks with
geodesic domes. What code should I use if I have these types of tanks? Also, for chemical tanks, is it permissible to assign all my emissions to a code for breathing
loss?

A: Based on this and other questions about the SCC in the Refinery ICR Component 2 Reporting Tool, we have revised the list of SCC posted on this website.

We have posted a new version of the Component 2 Reporting Tool that includes this revised list of SCC. This new version also includes a rearrangement of the columns in the emissions
points table to better match the Component 2 instructions (specifically, the third, fourth, and fifth columns). Finally, this new version provides a “Comments” field at the emissions data
(pollutant level). This additional field will allow you to provide comments on things like the estimation method used for one pollutant at the level of that pollutant (instead of having to
provide all comments at the emissions point level.)

If you previously installed Component 2 on your computer and entered data that you would like to save, you should follow the steps on the Component 2 page for copying and saving
your data, uninstalling the previous version of Component 2, installing the new version of Component 2, re-formatting your data, and re-importing your data.

Comp-2_Tool-004

Q: I am entering emissions data in Component 2 for an emissions point that is not subject to a NESHAP. Instructions 15 and 16 in the “Instructions for Component 2
Emissions Inventory” say to enter “N/A” if the emissions point is not subject to a NESHAP for a particular pollutant. However, the Component 2 Reporting Tool will
not allow me to enter text in this field. What should I put into this field if the emissions point is not subject to a NESHAP?

A: The fields for the answers to the “Emissions allowed by NESHAP” and “Emissions allowed by Permit” questions (Instructions 15-18 in the “Instructions for Component 2 Emissions
Inventory”) were inadvertently limited to numerical answers. Therefore, as a workaround, you should use “-88” to indicate “N/A.” (As noted in Frequently Asked Question
Comp-1_Tool-009 above, a code of “-99” should be used to indicate “unknown.”)

Comp-2_Tool-005

Q: As part of Component 2, we have been asked to complete the Refinery Wastewater Emissions Tool (RWET) for wastewater sources. Are the wastewater emissions
data from the RWET also supposed to be entered into the Refinery ICR Component 2 Reporting Tool, or is the Refinery ICR Component 2 Reporting Tool only for
non-wastewater units?

A: You should enter the summary (or cumulative) results from RWET into the Refinery ICR Component 2 Reporting Tool to report emissions from wastewater sources.

Comp-2_Tool-006

Q: For most of the emissions sources in Table 1-1 of the Emission Estimation Protocol for Petroleum Refineries, VOC is a filled circle (should be reported) while the
VOC constituents are hollow (to be reported if information exists). If we have the information available to report some of the speciated VOC emissions, should we
still include these speciated compounds in the estimate of VOC emissions or should we treat the VOC emissions as VOC-unclassified and not include the estimates
for the speciated compounds?

A: You should provide speciated emissions estimates for each emissions source as requested in the Emission Estimation Protocol for Petroleum Refineries in as much detail as it is
available. You should then report all your VOC emissions, including the speciated estimates, as “VOC.” EPA expects that the speciated VOC emissions will generally sum to slightly less
than the total VOC emissions (i.e., that some VOC would not be fully speciated), but the sum of speciated VOC emissions should not exceed the total VOC (criteria pollutant) emissions.

If you would like to clarify any of your answers further, you can do so by providing information in the “Comments” field or column for that pollutant.

(Note: This guidance is intentionally different than the guidance provided for releases in Part III of Component 1 (FAQ Comp-1_Tool-008 and Comp-1_Tool-012).)

Comp-2_Tool-007

Q: In the Component 2 instructions, the guidance says, “You may report emissions by emission point rather than by unit, but you should identify which units are
associated with each emissions point.” Suppose a Crude unit has two process heaters, one storage tank and equipment leaks, all emitting VOC. Based on the
instructions, should the VOC emissions be aggregated for the Crude Unit as one line item (reported by unit), or should the emissions be reported individually for
each emission point?

A: The instructions do say that you may provide emissions by process unit or by emissions point. However, in the specific example you provide, you are trying to aggregate too much
into a “process unit.” The emissions for the crude unit would only be the VOC emitted by the atmospheric crude distillation unit as defined in the “Definitions and Abbreviations” file on the
Refinery ICR website, not the definition of “process unit” found in another location such as a NESHAP or NSPS. Since the ICR definition of “atmospheric crude distillation unit” does not
include process heaters or storage tanks, the emissions from the process heaters and storage tank would not be considered part of the process unit emissions. (The process heater and
storage tank emissions should be estimated and reported, just not as part of the Crude Unit emissions.)

While we don’t explicitly state this, it is relatively clear from the Component 2 instructions that we expect equipment leaks to be reported separately. Instruction Number 1 provides
instructions for assigning a new ID to the equipment leak emissions that are specific to a process unit. Instruction Number 5 explains that “point releases are the emissions released from
a facility unit that is included in the facility inventory through one or more stacks or vents” and “fugitive releases are air pollutants released to the air other than those from stacks or
vents, including small releases from leaking plant equipment such as valves, pump seals, flanges, or sampling connections.” To be able to answer the questions that are specific to type
of release, equipment leaks emissions would have to be entered separately from the point emissions.

 

Component 3 Questions

Comp-3-001

Q:  For the distillation feed sampling required by Component 3, can I sample in May, June, and July? 20



A: Yes. The Component 3 instructions say, "You will need to collect and analyze samples of the feed to your distillation column(s) three times, each time approximately 30 days from the
last. Samples must be collected early enough in the testing period to ensure you can provide results by August 31, 2011.” The instructions do not say you must sample in April, May, and
June; that is simply provided as an example to illustrate that the sampling should be in 3 different months. You may sample whenever you want, as long as the samples are spaced the
way the instructions request (i.e., about 30 days apart) and you meet the submittal deadline of August 31, 2011.

Comp-3-002

Q: We have a question about the timing of the samples for Component 3. One of our columns is going on turnaround the first part of June and is estimated to be
down at least 30 days. We are planning to take the first two samples of the feed to this column at the end of April and the end of May, but we will not be able to take
the third sample at the end of June. What should we do?

A: Take the third sample as close as you can to 30 days after the second. In the example described above, if the third sample is taken the second or third week of July, that would be
acceptable. You should note in Column U of the “Distillation Feed Analysis Template” that the delay in the timing of the third sample is due to the unit’s turnaround. If you have any
questions about specific situations, or if your operating schedule is such that you do not believe you will be able to collect samples at three different times spaced sufficiently far apart,
please contact Brenda Shine (see “Contact” page on the Refinery ICR website).

Comp-3-003

Q: I plan to use existing sampling systems that are downstream of the desalter and prior to the fractionation column for the sampling required in Component 3.
These sampling systems are compliant with Refinery MACT requirements but do not have a delivery tube (i.e., there is not a tube to the bottom of the sample
container). The manual sampling method for Tap Sampling (ASTM-D4057-06, Section 13.6) does not require the collection tube, but it does state: “Normally, a
sample tap should be equipped with a delivery tube which permits the filling of the sample container from the bottom.” Can I still use this method without a delivery
tube on the crude pipe?

A: Yes. If you do not use a delivery tube, you should slant the sample container so the sample pours down the inside of the container to prevent “splashing” of the liquid.

Comp-3-004

Q: Is ASTM Method D2361 acceptable for measuring chlorine in the distillation feed samples?

A: ASTM Method 2361-02 has been withdrawn from the ASTM standards book because the limits of applicability are not well defined. We will not accept this method as an alternative
method.

Comp-3-005

Q: Is ASTM Method D4239 acceptable for measuring sulfur in the distillation feed samples?

A: ASTM D4239 assumes a solid fuel will be analyzed for total sulfur. Therefore, this method may be inappropriate for the distillation feed samples. An alternative similar method for
distillate hydrocarbons is ASTM D6920, and that method may be more appropriate for this analysis if the sample is in liquid form. Another suggested alternative is ASTM D4294-10, an
X-ray Fluorescence method that detects sulfur at 0.0150 to 5.00 mass percent in samples.

Comp-3-006

Q: Is ASTM Method D5453 acceptable for measuring sulfur in the distillation feed samples?

A: We will allow the use of ASTM Method D5453 for total sulfur analysis in the distillation feed samples, as long as the sample meets the limitations of the method and documentation of
such is included with the test report. At a minimum:

The liquid must boil in the approximate range of 25-400°C.

The viscosity of the liquid must be in the approximate range of 0.2-20 cSt (square mm/S) at room temperature.

Total sulfur concentration must be between 1.0-8000 mg/kg.

Comp-3-007

Q: Is EPA Method 1638 acceptable for measuring metals other than mercury in the distillation feed samples?

A: SW-846 Method 6020 refers to Method 3052 (Microwave Assisted Acid Digestion of Siliceous and Organically Based Matrices) for sample digestion. The sample preparation includes
total decomposition of the sample using hydrofluoric acid, which adds complexity to the preparation and analysis but ensures all the carbon and silica are dissolved, thus releasing all of
the metals from the feed and not just the acid leachables from the feed. The requested water method uses a nitric acid/hydrochloric acid digestion on a hot plate which may not release
all of the metals from solids in the feed. Therefore, we will not accept this method as an alternative method.

Even if SW-846 Method 3052 is used as the preparation method, we have concerns about mixing SW-846 methods with water methods that do not typically use hydrofluoric acid to
digest samples. Therefore, we prefer the use of the SW-846 analysis method for use with the SW-846 digestion method.

Component 3 of the Refinery ICR requires preparation of distillation feed samples by SW-846 Method 3020A or any SW-846 method that measures total metals. Laboratories should use
a method appropriate for their sample matrix, and in the case of liquid fuels, one that reduces or removes the organic interference. Therefore, SW-846 Method 3052 is acceptable for
sample preparation where it is appropriately employed, such as in solid samples or samples that contain suspended solids. Other inorganic digestion methods that do not use hydrofluoric
acid may also be acceptable for distillation fuel samples. Please note that elevating temperature to evaporate hydrofluoric acid may lead to a loss of sample for some semi-volatile
metals, e.g. antimony, arsenic, and selenium. Laboratories should demonstrate the effectiveness of their digestion and analysis methods through satisfactory recovery performance of
matrix spike/matrix spike duplicate fuel samples analyses.

Comp-3-008

Q: Are SW-846 Methods 6010B and 6020A acceptable for measuring mercury in the distillation feed samples?

A: We will allow the use of either SW-846 Method 6010B or 6020A for mercury, if the mercury can be detected at the detection levels achieved by the method. If the mercury cannot be
detected by this method, we require reanalysis of the sample by one of the methods listed in Component 3 of the Refinery ICR.

Comp-3-009

Q: Can you clarify the listing of the methods for Total Selected Metals Concentration on the last line of Table 2 in the Instructions for Component 3? Specifically, do I
have to use SW-846-7740 to measure selenium and SW-846-7060 or -7060A to measure arsenic in the distillation feed samples, or are the first methods listed
(SW-846-6020, -6020A, SW-846-6010B) acceptable for measuring selenium and arsenic?

A: You may use SW-846-6020, -6020A, and SW-846-6010B for measuring the concentration of all the Total Selected Metals, including selenium and arsenic. The other methods listed,
SW-846-7740 for selenium and SW-846-7060 or -7060A for arsenic, are additional approved methods for those specific metals.

Comp-3-010

Q: May I use SW-846 Method 7471 instead of Method 7470 to measure mercury in the distillation feed samples?

A: SW-846 Methods 7470 and 7471 are both cold-vapor atomic absorption procedures. Method 7470 should be used for aqueous and ground-water samples; Method 7471 should be used
for sludges, soils, bottom deposits, and sediment samples. Laboratories may analyze mercury in the sample by either method, as long as the sample matrix is appropriate to the
method selected. As both Methods 7470 and 7471 specify, the samples must be subjected to an appropriate dissolution step prior to analysis.

Comp-3-011

Q: May I use EPA Method 200.7 instead of SW-846 Method 6010B to measure metals in the distillation feed samples?

A: EPA Method 200.7 may be used to analyze metals in distillation feed samples, if the sample matrix is appropriate for analysis by the method. If EPA Method 200.7 is used to analyze
metals, the sample digestion must eliminate or greatly reduce the organic material in the distillation feed samples.

Comp-3-012

Q: May I use ASTM Method D808-00 for chlorine analysis of the distillation feed samples?

A: While we believe that this ASTM method uses an appropriate preparation technique, the analysis procedures are antiquated and will not provide results with the sensitivity that can be
achieved by other methods. Therefore, we are not approving use of this method for chlorine analysis.

Comp-3-013

Q: May I use UOP Method 938-00 for mercury analysis of the distillation feed samples?

A: You may use UOP Method 938-00 for mercury analysis of the distillation feed samples if you adhere to the quality control procedures for sample preparation, analysis, and acceptance
requirements of laboratory control samples in Section 9.4 of SW-846 Method 7473.

Comp-3-014
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Q: May I use ASTM Method D7359 for chlorine analysis of the distillation feed samples?

A: Yes, you may use ASTM Method D7359 to analyze chlorine in the distillation feed samples.

Comp-3-015

Q: May I use SW-846 Method 6010C for metals analyses of the distillation feed samples?

A: For the distillation feed samples, you may use SW-846 Method 6010C in place of SW-846 Method 6010B.

Comp-3-016

Q: May I use EPA Method 200.8 to analyze metals in the distillation feed samples?

A: You may use EPA Method 200.8 to analyze metals in distillation feed samples, if the sample matrix is appropriate for analysis by the method. If EPA Method 200.8 is used to analyze
metals, the sample digestion must eliminate or greatly reduce the organic material in the distillation feed samples.

 

Emissions Testing Questions

Test-001

Q:  What changes can I make from the ICR for sampling and analysis of the volatile organic compounds on Table 1.3 of Component 4?

A:  EPA has determined that the following changes are acceptable.  This list is not meant to be exhaustive.  You may request other alternatives (e.g. NCASI CI/WP-98.01, ISS-FP-
A105.01, etc.) following the process outlined in Component 4.  For such requests, please submit as much detail in the request as possible including information on the associated QA/QC,
spiking procedures and recovery standards.

Because Method 18 sampling and analysis techniques are not suitable for measuring trimethylamine and there are no readily available validated method alternatives, we have
removed trimethylamine from the target analyte list on Table 1.3.

Provided you can meet the acceptable recovery levels, ensuring high quality data, you may use Method 0031 and Method 8260(b or c) or you may use SW-846 Method 0030 and
Method 8260(b or c) if you use a petroleum-based charcoal in the second trap that is the same mesh size as SKC Lot 104.

In general, we recommend the bag sampling option in Method 18  for measurement of the more volatile compounds (<99°C boiling point) and the sorbent trap sampling option in
Method 18 for measuring the less volatile compounds (>99°C boiling point) .  You may use any viable Method 18 option as long as you follow the method and can demonstrate
that the recovery is acceptable.  Table 1 of this FAQ lists the target compounds from Table 1.3 of Component 4, noting the recommended sampling options.

You may use a simplified list of representative recovery standards in lieu of the Method 18 requirement to spike all the compounds to be measured.  These recovery surrogates
are listed in Table 2 of this FAQ.  These required surrogates represent different compound classes, different volatility levels, and compounds that are risk drivers.  For the sorbent
trap sampling option, the surrogate compounds also represent compounds that could be easily lost during analysis.  You may choose to spike more compounds, but at a minimum
you must use the recovery surrogates listed in Table 2.

Method 18 spike recoveries for acrolein may be an issue, and we are willing to consider alternate recovery specifications for acrolein.  All other compounds must meet the
recovery criteria in Method 18.

We are also willing to entertain alternative method requests for sampling of acrolein such as NCASI 105.01 or a “modified” CARB 430 (Ashland Chemicals dynamic extraction
Toluene/DNPH impingers).  If requesting to use a modification of CARB Method 430, please include a detailed method write up, which includes paired sampling and spiking. 
Spiking must be done dynamically using a gaseous standard or a using liquid spike added during the run similar to the requirements in NCASI Method ISS/FP-A105.01.

You may measure any of the compounds on Table 1 of this FAQ with a boiling point >99°C with the semi-volatile organics train sampling and analysis (SW-846 Methods 0010,
3542, and 8270), but you must spike the XAD sorbent with isotopically-labeled pre-sampling surrogates for, at a minimum, the three analytes with the lowest boiling points from
Table 1 that are sampled with the Method 0010 train, in addition to the normal laboratory spikes required by SW-846 Methods 0010, 3542, and 8270.  Additionally, if nitrobenzene
is sampled with the semi-volatile organics train, you must spike the XAD sorbent with isotopically-labeled pre-sampling surrogates for nitrobenzene.  Recovery of the Table 1
spiked compounds must be between 70-130%.

NOTE: For the coke burn vent cycle on the catalytic reforming units, we are not requiring semi-volatile compound testing.  Note that you must test for all of the Table 1.3
compounds during the coke burn vent cycle.  You may measure the higher boiling point compounds (> 99°C) on Table 1.3 along with the other volatile compounds using  Method
18 or with a semi-volatile sampling train (Methods 0010, 3542, and 8270) during the coke burn vent cycle.

If you perform Method 18 sorbent trap sampling using a dilution probe, you may use a single dilution probe for a pair of sorbent traps.

FAQ Table 1

FAQ Table 2

Test-002

Q:  What are other things to be aware of for sampling and analysis of the volatile organic compounds on Table 1.3 of Component 4?

A:  See below for a list of other things you should consider:

We strongly recommend that sample recovery of any sorbent be conducted using solvent extraction as opposed to thermal desorption.  We discourage using Tenax GC or Tenax
TA if you plan to recover compounds by solvent extraction.

We recommend that testers report field and laboratory blanks when performed.

Method 18 specifies spiking and recovery criteria to determine recovery; sorbent tubes are spiked before sampling and bags are spiked after initial analysis of bag and then
reanalyzed.

If you run Method 18 with a moisture knockout (as in SW-846 Method 0040), then you must analyze the moisture collected in the knockout impinger for all of the target
compounds.  Knockout traps should be spiked with the same compounds as the bag or sorbent accompanying the knockout trap.  If there is minimal moisture at the sampling
point, you may want to avoid using the knockout.

Naphthalene has been moved to Table 1.4 in the final version of Component 4 to be sampled using the semi-volatile organics train (SW-846 Method 0010).

You must follow the procedure for field spiking in Method 18.  You must perform spiking at the levels indicated by the method.

Test-003

Q:  What changes can I make from the ICR for sampling and analysis of the compounds on Table 1.6 of Component 4?

A:  Table 1.6 of Component 4 of the ICR requires testing for the C1 through C5 Hydrocarbons (HCs).  You may still use Method 18 to obtain this information; however, we are aware that
some of the standards for these compounds are either unavailable are hard to obtain in a timely fashion.  As an alternative, we will accept data collected using the RCRA Risk Burn
Guidance procedure for measuring total organics with BP <100 (C1-C7 HCs), referred to as the Field Gas Chromatography (FGC) fraction of Total Organic Emissions or TOE.  Information
and the procedure can be found at the following links:

http://www.epa.gov/wastes/hazard/tsd/td/combust/pdfs/burn.pdf - FGC described (Section 5.1.4 ~ p108) 

http://www.epa.gov/wastes/hazard/tsd/td/combust/pdfs/apxb0927.pdf - FGC procedure (Section B-7 ~ p78)

Report the data collected using this procedure as described in the Risk Burn Guidance procedure for FGC analysis.

Test-004

Q:  What are some things to be aware of when sampling delayed coker vents?

A:  See below for a list of things you should consider:

Delayed coker unit vents need to be tested only if the venting lasts for 20 or more minutes.  If the venting cycle is less than 20 minutes, page 9 of Component 4 of the ICR states
you must document the procedures used and the venting duration over the most recent 30 day period and submit that documentation in lieu of test reports.

Information on determining the lengths of the sampling test runs is provided on page 9 of Component 4 of the ICR.

Delayed coker unit vents need to be tested only if the venting lasts for 20 or more minutes.  If the venting cycle is less than 20 minutes, page 9 of Component 4 of the ICR states
you must document the procedures used and the venting duration over the most recent 30 day period and submit that documentation in lieu of test reports.

If dilution is used to deal with high moisture from these emissions points, then the dilution ratio for organics must be nominally less than 20 to 1.  Higher dilution ratios are okay
for NOx and SO2 because there should be no detection level issues with these compounds, but the dilution for testing of organics should be kept to less than 20 to 1.
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Due to the extremely high moisture content of these emission points, the specification for isokinetic testing may be loosened to 80 to 120%.

For ducts smaller than 4 inches in diameter, sampling may be conducted at a single point in the centroid of the duct.  Method 1A should be used to determine sampling points for
ducts between 4 and 12 inches in diameter.

Test-005

Q:  The ICR does not mention PM10.  Am I required to report PM10 emissions using the Method 201A/202 train?

A:  No.  Reporting PM10 is not required.

Test-006

Q:  What changes can I make to fuel gas sampling in Table 1.7 of Component 4 of the ICR?

A:  In any situation where electrical hazards or other safety concerns exist, please use an alternative to Method 4 to obtain moisture information.  Examples of alternative moisture
measurement techniques include wet bulb-dry bulb measurement, drying tubes, condensation techniques, and stoichiometric calculations.

If there are safety concerns or issues with the other methods listed, please contact EPA about case-by-case alternative methods.

Test-007

Q:  If I do not move any of the compounds from Table 1.3 of Component 4 of the ICR to the semi-volatile sampling train, do I need to have deuterated surrogates for
the lowest three boiling point compounds?

A:  If you use Method 18 to sample all of the compounds in Table 1.3 of Component 4 of the ICR, you are not required to spike the sorbent with isotopically-labeled pre-sampling
surrogates for the three analytes with the lowest boiling points. You must still conform to Method 18 requirements for spiking of compounds, but you may use a simplified list of
representative recovery standards in lieu of the Method 18 requirement to spike all the compounds to be measured. These recovery surrogates are listed in FAQ Table 2 (see Test-001).
These required surrogates represent different compound classes, different volatility levels, and compounds that are risk drivers.For the sorbent trap sampling option, the surrogate
compounds also represent compounds that could be easily lost during analysis. You may choose to spike more compounds, but at a minimum you must use the recovery surrogates
listed in FAQ Table 2.

Test-008

Q:  With collocated sampling trains for spike and recovery there will be five Method 18 sampling trains required to collect the data for compounds on Table 1.3 of
Component 4 of the ICR:

-- bag sample
-- spiked charcoal based adsorbent
-- unspiked charcoal based adsorbent
-- spiked train for methanol
-- unspiked train for methanol

Is it permissible to have one sample probe that is split via manifold to the five sampling trains rather than having five separate probes?

A: We would prefer that the sample probes be combined only within the sample type.  For instance, you may use one probe for the pair of sorbent tubes, one for the bag, and one for
the pair of trains for the methanol method.

Test-009

Q:If I ensure that the bag is not overfilled, thus eliminating the possibility that changes in atmospheric pressure will cause the bag to rupture, is it permissible for
the bag samples from SW-846 Method 0040 to be transported via overnight delivery on an airplane, e.g. FedEx?

A: You may use air transportation to ship the bags as long as the proper precautions are taken. This approval does not grant any relief due to loss of bags in shipping or due to loss of
sample in the bags caused by pressure fluctuations. It is your responsibility to determine whether samples can be shipped in conformance with safety and shipping laws and regulations
and to determine the proper methods for doing so.

Test-010

Q: May I use direct interface sampling and analysis for the organic compounds listed on Table 1.3 of Component 4 of the ICR?

A: You may use the Method 18 procedure in Section 8.2.2 “Direct Interface Sampling and Analysis” to analyze for the compounds on Table 1.3 of Component 4 of the ICR provided that
(1) the moisture content of the gas does not interfere with the analysis procedure, (2) the physical requirements of the equipment can be met at the site, and (3) the source gas
concentrations fall within the linear range of the detector. You must adhere to all quality control and safety requirements with this application of Method 18. You must follow the QC
procedure in the method that requires through the probe spiking of recovery compounds. You may use the reduced list of recovery compounds provide in FAQ Table 2; however, you are
required to add the highest boiling point target compound from Table 1.3 that you choose to measure with the direct interface procedure. You must calibrate the direct interface GC
system with all of the compounds you choose to analyze by the procedure. We also recommend using a flame photometric detector to measure carbon disulfide.

Test-011

Q: If a delayed coking unit has more than one drum, and the drums and vent pipes are identical, may I sample the drums sequentially as if they were the same
source and in order to conduct all of the testing in a reasonable amount of time?  

A: If the drums and vent pipes are identical, and therefore, the emissions are expected to be identical, you may treat the drums as a single source and conduct the sampling sequentially
in order to condense the timeframe required for completing the test.

Test-012

Q: If the delayed coking unit vent requires packing glands to ensure a leak tight sampling port due to hazardous properties of the gas stream, may the tester
conduct single point sampling at the centroid of the pipe, even if the pipe is greater than 4 inches in diameter?

A: Where safety is a potential issue, you may conduct single point sampling in the centroid of the stack with the pitot and sampling location separated per Method 1A.

Test-013

Q: If a condenser is needed for the Method 18 bag sampling, which spike analytes would be applicable to the collected condensate and at what concentrations?

A: At a minimum, you must spike the required recovery surrogate compounds from FAQ Table 2. We cannot recommend a spiking level, as we do not have information on the
concentration levels expected for each source. Survey runs may be necessary to determine the appropriate spiking levels.

Test-014

Q: Since the speciated organic concentrations in the gas stream may be highly variable between runs and there is little information available on this type of source,
what analyte spike levels would apply for the sorbent traps used in the sampling trains?

A: We cannot recommend a spiking level, as we do not have information on the concentration levels expected for each source. Survey runs may be necessary to determine the
appropriate spiking levels.

Test-015

Q: Based upon the volume of testing required under the ICR for refineries and the limited number of qualified labs available to complete the analyses, is the August
31st deadline realistic and attainable?  

A: The ICR deadline dates are consistent with the schedule we are obligated to meet. Further, we believe that the dates are not unreasonable. We expect source owners to act in
accordance with the ICR and commit to meeting those deadlines to the best of their abilities. Should a source owner find an impediment to conducting testing or collecting other
information required in the ICR by the required deadline, the source owner must contact Brenda Shine, shine.brenda@epa.gov or 919/541-3608, as soon as possible. EPA will review
each such case individually to research alternative approaches to collecting the necessary data.

Test-016

Q: What should a facility do if there are concerns about the high moisture concentration in the delayed coking unit vent gas stream causing problems with reduced
collection efficiency of the sorbent types used in the isokinetic sampling trains?

A: We understand the concern of high moisture on the collection efficiency on the sorbents used in the isokinetic sampling trains listed in Component 4 of the ICR. We are willing to
entertain alternatives for sampling the target analytes for delayed coking unit vents.   Additionally, the train can be purged (clean air or nitrogen) post run.

Test-017

Q: For testing of delayed coking unit vents, is it acceptable to collect less than the dry sample gas volume listed in Table 1.2 of Component 4 of the ICR? 23



A: We are waiving the dry gas volume requirements for delayed coking unit vent testing. The testers should make a concerted effort to maximize the sample volume collected during the
time of the vent cycle.

Test-018

Q: Table 1.9 of Component 4 lists both a method for water and a method for stripping air for speciated volatile organic (VO) HAP and speciated semi-volatile organic
(semi-VO) HAP. For all the other pollutants, only a method for stripping air is listed. Do we need to follow both methods, or are we expected to use either the water
method or the stripping air method for speciated VO HAP and semi-VO HAP? Also, does EPA have any guidance for parameters such as length of sample time and
volume of sample to be collected?

A: We intended that both water and air analyses would be conducted for VO HAP and semi-VO HAP. Direct cooling water sample and analysis for VO HAP should be conducted according
to Standard Methods 6200; the cross-referenced sampling method indicated 40 mL vials with Teflon-faced silicone septums. Direct cooling water sample and analysis for semi-VO HAP
should be conducted according to Standard Methods 6410, which generally specifies 1 liter amber bottles with Teflon-lined caps and minimum of 250 mL (typically fill the jar 50-75%
full). Two air samples of the stripping air (one for analysis by TO-15 and one for TO-12) from the El Paso column would be collected in evacuated canisters. The methods generally call
for, and we recommend the analysis of, 1-L of sample per canister.

For the cooling towers, only one sample for each cooling tower (or from each return line if there is not a place to sample all returns to the cooling tower) is required. We expect that each
refinery would have several cooling towers (and perhaps multiple return lines per cooling tower) to sample. For internal QA purposes, you may elect to take duplicate samples, but you
are not required to do multiple “runs” for the cooling tower sampling.

All other test methods (TO-5, TO-12, 18, and 26) are specific to analysis of the stripping air from the El Paso column. It is anticipated that 1-L of sample would be analyzed in each of
these methods (unless higher volumes are specifically indicated in the test method).

Test-019

Q: If EPA protocol gases are not commercially available for reduced sulfur compounds, may I use a mid-level supply gas certified by the manufacturer at 2%
accuracy in EPA Method 205 to evaluate the gas dilution system for EPA Method 15, 16, or 18, provided that all other quality assurance criteria described in the
applicable methods are met?

A: Where EPA protocol gases are not commercially available, calibration standards for reduced sulfur compounds certified at 2% accuracy by the vendor will be considered adequate for
the Mid-Level supply gas (Method 205 - Section 2.3) for purposes of this data collection request.

Test-020

Q: In Section 1.1 of Component 4, how does the "normal and representative manner" instruction relate to periodic but routine events such as soot blowing?
Specifically, should a facility conduct such operations on a normal schedule, irrespective of whether a stack test captures that activity, or should the operators
adjust the schedule? For example, if soot blowing were performed for 30 minutes every six hours, should the schedule for a 2-hour test run be adjusted to ensure
that the activity occurs for 10 minutes during the run?

A: Normal activities should be conducted on a regular basis while stack testing. It is not necessary to change facility operations in order to capture all events, especially if doing so would
be detrimental to the process or cause undue burden, but likewise, facility operations should not change schedules in order to avoid capturing events. Every effort should be made to
schedule testing such that it coincides with all normal operating events.

The Clean Air Act National Stack Testing Guidance (April 27, 2009), specifically addresses the issue of sootblowing: The Agency guidance on this issue states that soot-blowing is a routine
operation constituting representative process conditions. Emissions from soot-blowing cannot be discarded as being the result of an upset condition, and it would be erroneous to stop
soot-blowing for the purpose of conducting a stack test. Agency guidance outlines the procedures for including soot-blowing while stack testing. The frequency with which facilities
perform soot-blowing can vary significantly and the agency guidance addresses this issue by allowing facilities to weight the soot-blowing data in the performance tests based on the
frequency of the soot-blowing.

In the specific case of the soot-blowing mentioned here, it is recommended that since soot-blowing occurs every 6 hours and the three test runs will cover that same period of time, the
testing could be scheduled such that the sootblowing in its entirety occurs during one of the test runs. This would be most representative of normal conditions.

Test-021

Q: In Component 4, Table 1.2, the requirement for filterable PM measurements is somewhat unclear.

1: If PM is measured with the Method 29 trains, can condensable PM be measured along with the Method 201A train?

2: Can total filterable PM also be determined using a Method 201A train, or must it be determined separately, with an out-of-stack filter temperature of 320F +/-
25F?

A: Condensable PM must be measured alongside the Method 201A train regardless of whether filterable PM is measured using Method 29 or a separate Method 5 or 5F train.

Filterable PM must be determined at a temperature of 320°F +/- 25°F separately from the in-stack Method 201A train.

Test-022

Q: In Component 4, Table 1.2 (page 7), should the entry in the row “Hg” (mercury) and column “Target Reported Units of Measure” read “lb/hr and µg/dscm as
oxidized mercury..." rather than "lb/hr and µg/dscm as organic mercury..."?

A: Yes. We have posted a new version of the Instructions for Component 4 Emissions Source Testing document with this correction.

Test-023

Q: Is EPA Method 30B acceptable for measurement of mercury in stack gas?

A: We will consider Method 30B as an alternative method only if the requestor provides a detailed methodology and performance based criteria demonstrating how the mercury
speciation will be accomplished.

Test-024

Q: The draft version of Component 4 of the ICR had a footnote on acetone, acrolein, and methanol that stated: "Analyte is not applicable to SW-846 Method 0031
sampling procedure. Collection of samples for these compounds is required only for hydrogen plant vent and requires collection in tedlar bags or evacuated
canisters." In the final version of Component 4, this footnote is absent. Am I required to sample for acrolein, acetone, and methanol on all points that require VOC
sampling?

A: Acetone, acrolein, and methanol should now be included with all VOC sampling. The footnote was removed because the methods that were listed in the draft version of the ICR were
revised. Because acetone, acrolein, and methanol cannot be measured with SW-846 Method 0031, we tried to reduce the number of sampling trains by not requiring separate samples
on every point for these compounds. However, the ICR now lists VOC sampling by Method 18; these compounds are capable of being measured with Method 18 alongside the other VOC.

Test-025

Q: For ammonia sampling of stack gas, since SCAQMD Method 207.1 and USEPA Method 320 are both non-isokinetic procedures, may I conduct sampling using
CTM-027 at a single point and constant rate?

A: SCAQMD 207.1 allows for single point sampling provided that a stratification check of a gaseous pollutant (not diluent) is performed and stratification is not present at the sampling
location. If you include this documentation with the test report, we will allow single point sampling by this method.

Upon further review of SCAQMD 207.1, we have determined that non-isokinetic sampling by this method is not acceptable for sampling locations where entrained water droplets are, or
may be, present. In locations where entrained water droplets exist, or are expected to exist, we require sampling to be conducted by CTM-027.

CTM-027 requires traversing of the stack and cannot be operated at a single point. CTM-027 must be performed isokinetically, regardless of the saturation condition of the stack gas.

Method 320 is acceptable at all locations, however high moisture environments such as those referenced above may present a different set of concerns for meeting the QA/QC of that
method.

Test-026

Q: Can summa canisters, stainless steel bombs, or aluminum bombs be used in lieu of Tedlar bags for the sampling of refinery fuel gas?

A: In general, summa canisters, stainless steel bombs, and aluminum bombs should not be used to collect samples. We do not feel that these containers are appropriate. We are willing
to accept samples collected in Tedlar bags, as specified, or in glass sample containers.

However, where there is a safety concern related to high pressure fuel gas sampling, we are extending the sampling containers for refinery fuel gas to include high pressure Silonite
coated sampling containers. If the tester uses a Silonite coated steel container, the following extra quality control check is required in order to test for degradation of the reduced sulfur
compounds:

Prepare a field quality control sample by pressurizing an empty sampling container with reduced sulfur compounds from a vendor certified gas cylinder containing a mixture of the
target compounds from Table 1.7 of Component 4.

Prepare one field quality control sample for every 10 field samples collected. 24



The concentration of each field quality control sample must be in the range of 10 to 25 ppm.

The holding time of each field quality control sample must be at least as long as the holding time of the refinery fuel gas samples.

Acceptance criterion for the analysis of the field quality control sample is between 70 and 130% of the certified cylinder value. Field data for reduced sulfur compounds and TRS
should be flagged for samples sets where the associated field quality control fails to meet this criterion.

Documentation of the certified cylinder value must be submitted with the test report.

We will also allow summa canisters under the following conditions:

Summa canisters may only be used for refinery fuel gas samples.

Summa canisters may only be used where safety hazards in sampling or shipping exist.

Summa canisters may only be used for samples that will be analyzed for the C1-C5 hydrocarbons plus benzene and the compounds on Table 1.8 of Component 4 of the ICR. Any
analysis of sulfur compounds will not be accepted from samples taken in summa canisters.

Test-027

Q: For measurement of H2S, COS, CS2, and TRS in refinery fuel gas samples, may I:

1. Combine the procedures of Method 15 and 16 to measure the concentrations of H2S, COS, CS2, DMS, DMDS and MeSH and report the summation of these six
compounds as TRS?

2. Use Method 18?

3. Use ASTM Method D5504?

4. Use SCAQMD Method 307-91?

5. Use a CMS to measure and report TRS?

6. Combine the procedures of Methods 15 and 16 to measure TRS if I quantify all measured peaks?

A: Answers to each numbered question above are provided below.

1. We are not approving summation of these compounds as TRS, as there may be other sulfur compounds in the fuel gas. In lieu of Methods 15A and 16A, we have approved the use of
ASTM D5504 and SCAQMD 307-91, as qualified below.

2. You may use Method 18 to measure H2S, COS, and CS2, as long as you follow all of the Method 18 requirements for quality assurance and quality control, including spiking. You may
not use Method 18 to measure TRS.

3. Yes, ASTM Method D5504 may be used on fuel gas samples in this information collection request for speciated sulfur compounds and TRS, provided that TRS is reported as the sum of
the concentration of all of the chromatographic peaks recorded by the method. However, the use of this method must incorporate Method 18 requirements for spiked target compound
recovery standards to validate the analysis procedures. Sampling must be performed using non-reactive containers, such as Tedlar bags with polypropylene fittings or the equivalent.
Tedlar bag samples require protection from light and heat. Laboratory equipment must be inert or passivated to ensure reliable results. Additionally, samples should not be held in the
Tedlar bags for longer than 24 hours prior to analysis and precautions should be taken to ensure that samples in the bags are well-mixed prior to analysis.

4. Yes, SCAQMD Method 307-91 is an acceptable alternative for fuel gas sulfur measurements for this ICR under the following conditions:

For Section 4.3 of the method, the sample concentrations must lie within the calibration range for samples at or above 1 ppm.

Sulfur compounds not listed in Table 1.7 of Component 4 of the ICR or in SCAQMD Method 307-91 for which a standard is not available may be quantified and reported as part of
the reduced sulfur value using the methyl mercaptan response factor as specified in Section 4.9 of the method.

TRS must be reported as the sum of the concentration of all of the chromatographic peaks recorded by the method.

You must incorporate Method 18 requirements for spiked target compound recovery standards to validate the analysis procedures.

Sampling must be performed using non-reactive containers, such as Tedlar bags with polypropylene fittings or the equivalent. Tedlar bag samples require protection from light
and heat. Laboratory equipment must be inert or passivated to ensure reliable results.

Samples should not be held in the Tedlar bags for longer than 24 hours prior to analysis and precautions should be taken to ensure that samples in the bags are well-mixed prior
to analysis.

5. You may not substitute measurement of H2S from a CMS for TRS. If you have a certified CMS (per 40 CFR 60 Appendix A Performance Specification 5) that measures TRS and the
accuracy of the CMS has been verified as no more than plus or minus 20% then you may use the TRS CMS data in lieu of testing the fuel gas for TRS. The data reporting requirements
for a TRS CMS are the same as those for H2S in footnote 3 to Table 1.7 of Component 4 of the ICR.

6. For TRS, you may analyze the individual reduced sulfur compounds listed in Method 15 and Method 16 and quantitate all other unidentified chromatographic peaks using the response
factor for methyl mercaptan. The sum of the individual species plus the sum of the unknowns will be considered TRS.

Test-028

Q: May I use data from a refinery's on-line GC in lieu of performance testing or collecting data from a CMS?

A: We are willing to entertain reporting of on-line GC data in lieu of testing. The decision to accept such data will be made on a case-by-case basis. In order for us to make a
determination, each facility must submit specific information about the instrumentation, such as a sampling schematic, instrumentation used, initial verification procedures, and
continuing QA/QC procedures with acceptability ranges.

Test-029

Q: May I use the Method 18 Midget Impinger Method described in the link below to sample the compounds listed in Table 1.3 of Component 4 of the ICR?

A: You may use the Method 18 Midget Impinger Method described in the link below to sample the compounds in Table 1.3 under the following conditions:

You must use an appropriate quantity of the methanol sorbent in the analysis procedure such that a low end target analysis of 0.1 ppm in the gas stream is achieved.

You may not measure methanol using this procedure.

You must follow the Method 18 requirements for spiking "sorbent trains" as specified in the method. At a minimum, you must spike the recovery standards listed in FAQ Table 2 on
the Refinery ICR website to demonstrate the quality of the measurement data. Omission of a specific recovery spike compound listed on FAQ Table 2 precludes the use of this
sampling and analysis method for that target analyte. You may either:

spike isotopically labeled recovery standards in the trains used to collect emission samples or

use a paired train setup and spike unlabeled (native) compounds in one of the trains. The unspiked train is used to collect emissions samples, and the native spiked train is
used to collect emission gas and determine recovery similar to the approach in Method 18.

You must meet Method 18 recovery standards requirements for sorbent sampling when you use this chilled methanol impinger alternative sampling method.

We recommend heated purge as found in SW-846 Methods 5030C/8260B for all analyses in order to improve the recovery of acrylonitrile, methyl t-butyl ether (MBTE) and
acrolein.

Method 18 Midget Impinger Method

Test-030

Q: I have been asked to conduct cooling water sampling as part of Component 4. If the stripping air from the El Paso column does not indicate appreciable volatile
hydrocarbons based on a general FID detector in the stripping air, additional speciated air and water analyses will generally result only in non-detect readings. Is
there a minimum threshold for the El Paso total FID readings below which I don’t have to do those additional analyses?

A: We intended that you would conduct a direct Modified El Paso Method for every cooling water system return line and determine the total hydrocarbon (THC) concentration in the
stripped air (ppmv dry basis, as methane) using an FID detector following the Modified El Paso Method. We also intended that the speciated samples would only be taken at one or a few
selected cooling water system return lines, based on the THC levels present, but these additional instructions were inadvertently omitted from Section 1.3 of Component 4. We have
revised the Component 4 instructions to include these additional instructions.

The following guidance is provided to focus the cooling water sampling requirements per our original intent. First, you should do the full suite of sampling for all cooling water systems for
which the stripping air THC concentration measured by FID exceeds 62 ppmv (dry basis, as methane). If you do not have any cooling water systems that exceed 62 ppmv THC (dry
basis, as methane) but you have some systems that exceed 3 ppmv THC (dry basis, as methane), you must conduct the full suite of sampling only at the cooling water systems that had
the highest THC concentration. If you have no cooling water systems that exceed 3 ppmv THC, you may select any one cooling water system and collect samples for only HCl and Cl2
analysis at that cooling water system. You must submit the results of each El Paso sampling test (i.e., the THC concentration for the overall FID analysis of stripping air) regardless of
whether additional sampling was conducted for that cooling water system. 25



Test-031

Q: The “hydrogen production unit” is an emission source for which testing is required under Component 4. However, there can be multiple vents within a hydrogen
production unit, and it is not clear which vent is required to be tested. The exemption in the definition of miscellaneous process vent in 40 CFR 63.641 identifies two
types of vents in hydrogen production plants: “Hydrogen production plant vents through which carbon dioxide is removed from process streams or through which
steam condensate produced or treated within the hydrogen plant is degassed or deaerated.” Are these vents (i.e., the CO2 removal and deaerator vents) the vents
the vents required to be tested (if they discharge to atmosphere)?

A: Yes, these are the vents that should be tested.

Test-032

Q: We are preparing to conduct stack testing and we have a question about Table 1.1 in the Component 4 instructions when an adequate number of sampling ports
are not available to do all tests at the same time. We understand that all tests with the same number and letter must be performed simultaneously (e.g., all “a2”
testing must be performed simultaneously), but do the numbers and letters assigned to the test signify anything about EPA’s preferred order for the testing? In
other words, can you tell us whether any/all of the following three scenarios are acceptable?

Scenario 1: Perform the test sets in the following order: Group a1, followed by Group a3, followed by Group a2, all performed on the same day. The letters are
performed together; the numbers are performed together but out of numerical order.

Scenario 2: Group d1, d2, d3, and d4 performed on the same day but BEFORE all Group a testing. The letters are performed together but out of alphabetic
order.

Scenario 3: Group d1, followed by Group a1, followed by Group d2, followed by Group a2. All letter/number matches are performed together but letters are
staggered.

A: Any of the 3 scenarios above are acceptable if you do not have enough ports to do all of the testing marked with the same letter. The letter and number designations were done only
to show preference for simultaneous sampling. That is, if you have multiple ports, you must do the same letter groups together (e.g., all Group a testing, including “a1” and “a2”); you
should not group testing by number (e.g., Group a1 testing simultaneous with Group d1). However, if you do not have enough ports to conduct all testing with the same letter together,
you will conduct sequential testing, and the order is not a strong factor. It may be a preference that all of the tests of a given letter designation be performed sequentially (near the
same day or two), but that is not required.

Test-033

Q: For the delayed coking unit vent, may we sample in the centrally-located 10 percent area of the stack’s cross-section in lieu of the stack’s centroid?

A: We will allow the use of the centrally-located 10% of the stack’s cross-section to suffice for the centroid of the stack for the delayed coking unit vents, with the following caveats:

This applies only for the purposes of this specific ICR.

You must meet the sampling port location criteria of Method 1A. A flow disturbance is created when the sampling equipment (whether one or multiple probes) exceeds 5% of the
effective duct area in the sampling plane.

In order to perform one-point sampling in lieu of traversing, safety issues must be present or the stack must be smaller than four inches in diameter.

Test-034

Q: What type of detection limit must I achieve for the volatile compounds? Is 1 ppm an acceptable detection limit?

A: We have not defined or specified an expected detection level for any of the testing for this ICR. Instead, we have 1) specified minimum sample volumes or other criteria that we
believe will define procedures that correspond to the expected emissions levels reducing the number of nondetect data and 2) required that testers report the method detection levels for
each test run and whether the measured values are below the method detection levels. We will assess the data in the emissions analyses in accordance with that reported data quality
information.

Test-035

Q: May Method 308 be accepted to fulfill the methanol test requirement in Table 1.2 of Component 4 of the Refinery ICR?

A: We will allow the use of Method 308 for methanol, if the methanol levels are high enough to be detected by the method. If the methanol cannot be detected by this method, we
require sampling and analysis by another approved method.

Test-036

Q: SW-846 Method 0061 has only been evaluated at temperatures less than 300°F. Am I required to use SW-846 Method 0061 if the temperature of the stack is
above 300°F, and if so, do you recommend the use of a water-cooled sampling probe?

A: We do require the use of SW-846 Method 0061 for hexavalent chromium, even if the stack temperature is above 300°F. We recognize that there may be issues with the Teflon at
elevated temperatures. If you determine that the temperature is hot enough to cause a problem with the Teflon in the sampling train, an air or water cooled probe may be necessary.
Be aware that depending on your water cooled probe design, there may be a safety issue with creating steam in the probe. Also you may need to use a glass or quartz liner. If you use a
glass or quartz liner, you must keep the liner very clean to reduce the active sites for chromium conversion. We recommend getting the solution as cold as possible before injecting it
and running the injection rate at the top end of the pumping ability. In order to minimize the possibility of cracking the probe liner, we recommend traversing the stack by starting out
and going in; slowly remove it from the stack at the end of sampling on the traverse. If you must start on the farthest traverse point, don't immediately push the probe through. Allow
the system time to slowly acclimate to the stack temperature.

Test-037

Q: We anticipate that maintaining the pH of the first impinger above 8.5 on the SW-846 Method 0061 sampling train may be a problem on some stacks. What are
some methods we may employ to keep the pH above 8.5?

A: We suggest the following tips for maintaining the pH of the first impinger above 8.5:

Increase the strength of the caustic solution in the impingers.

Increase the volume of caustic in the first impinger.

Monitor the pH as frequently as possible.

Add more caustic to the first impinger during the run (but make sure you maintain a record of how much caustic you are adding).

Test-038

Q: On Table 1.2 of Component 4 of the Refinery ICR, the “Target Reported Units of Measure” column in the “PM/PM2.5 (filterable plus condensable) from stacks
without entrained water droplets” row states lb/hr and gr/dscf (if use Method 5F, report both total filterable catch and non-sulfate PM). Is Method 5F required for
some or all of the sources in the refinery ICR or is it presented as an option to Method 5 or 5B?

A: The note about Method 5F is not clearly presented in Table 1.2. Method 5F is not an option for sampling PM2.5. Method 5F is an alternative option for total filterable particulate in lieu
of conducting that measurement with the Method 29 train for stacks that do not have entrained water droplets. However, in that case, the Method 5F train would be run to determine
total filterable particulate, and a separate Method 201A/202 train would be used to measure PM2.5.

We have posted an updated version of Table 1.2 in the Instructions for Component 4 to reflect this clarification.

Test-039

Q: Table 1.2 of Component 4 of the Refinery ICR requires testers to use EPA Method 201A to test PM/PM2.5 (filterable) when no water droplets are entrained in the
gas stream. Is analysis for total filterable particulate (PM) required with this method?

A: For stacks without entrained water droplets, you must determine filterable PM emissions with EPA Method 29 using a filter temperature of 320°F ± 25°F, as noted in the row for
metals in Table 1.2 of Component 4 of the Refinery ICR. Alternatively, you may opt to conduct a separate EPA Method 5 or 5F test with a filter temperature of 320°F ± 25°F in lieu of
measuring PM with the Method 29 train.

Test-040

Q: For test locations where the minimum stack diameter for the Method 201A filterable particulate cyclone configurations cannot be met and the flue gas does not
contain entrained water droplets, may I use Method 5 with a 320°F+/-25°F filter temperature for the filterable PM2.5 determination?

A: For stacks with a diameter less than 26.5 inches, PM2.5 particulate measurements may be possible using only a PM2.5 cyclone, pitot tube, and in-stack filter. If the blockage exceeds
three percent but is less than six percent, you must follow the procedures outlined in Method 1A to conduct tests. If the diameter of the duct is so small that the blockage is greater than
six percent, you may measure PM2.5 with Methods 5 and 202, with the filter temperature at 320°F +/- 25°F.

If the unit has a wet scrubber, you should analyze the wet scrubber recirculation liquid for TSS/TDS. 26



We have posted an updated version of Table 1.2 in the Instructions for Component 4 to reflect this clarification.

Test-041

Q: Will using Method TO-15 by canister, per the requirement for the cooling water systems in Table 1.9 of Component 4 of the Refinery ICR, provide information on
all of the volatile compounds in Table 1.3 to EPA’s satisfaction?

A: Method TO-15 is applicable to all of the compounds on Table 1.3 of Component 4 of the Refinery ICR as long as the tester validates the recovery of the target compounds with humid
air calibration standards, per the method.

Test-042

Q: In regards to the use of Method TO-13A for measuring semi-volatile organic HAP in cooling tower water, as specified in Table 1.9 of Component 4 of the Refinery
ICR:

1. Will Method TO-13A provide information on all of the semi-volatile compounds in Table 1.4 to EPA’s satisfaction?

2. What is the required sample rate/run time or minimum air volume?

3. Method TO-13A employs a high-volume air sampler with a recommended sampling rate of 225 liters per minute over 24 hours, for a total nominal sample volume
of approximately 300 m3. The El Paso Air Stripping Method only has 2.5 liters per minute of air passing through it, with a recommended sampling time of at least 10
minutes. How can we resolve this sampling rate issue?

A: Answers to each numbered question above are provided below.

1. Use of Method TO-13A will provide satisfactory data for the purposes of this ICR. As an alternative to Method TO-13A, testers may sample the semi-volatile compounds from the El
Paso Air Stripping equipment using an SW-846 Method 0010 XAD resin cartridge, per the response to part 3 of this question.

2. Method TO-13A calls for 300 cubic meters of sample. We understand that the sampling rate in TO-13A may conflict with the amount of sample that is generated by the El Paso Air
Stripping Method. As an alternative to Method TO-13A, testers may sample the semi-volatile compounds from the El Paso Air Stripping equipment using an SW-846 Method 0010 XAD
resin cartridge, per the response to part 3 of this question.

3. We agree that the sampling rate in Method TO-13A conflicts with the amount of sample that is generated by the El Paso Air Stripping Method. As an alternative to Method TO-13A, we
suggest that testers sample the semi-volatile compounds from the El Paso Air Stripping equipment using an SW-846 Method 0010 XAD resin cartridge. You do not need to include the
filter prior to the cartridge, and the cartridge should be kept at ambient temperature. You must mount the cartridge in a vertical position to allow any condensed moisture to pass
through the cartridge. You should collect the sample at a rate of approximately 2 liters per minute for at least two hours. You may use single point proportional sampling in lieu of the
isokinetic traverse sampling required by SW-846 Method 0010. You should analyze the XAD cartridge for the target semi-volatile compounds using SW-846 Method 8270D. During
sampling, you may need a knockout impinger after the cartridge to protect the sampling equipment. If a significant amount of water collects in the knockout impinger (>20 mL), you
must analyze the water for the semi-volatile compounds on Table 1.4 of Component 4 of the Refinery ICR. The knockout impinger sample must be prepared in accordance with an
appropriate SW-846 Method (e.g., Method 3510C or Method 3520C) and analyzed in accordance with SW-846 Method 8270D.

Test-043

Q: Table 1.9 of Component 4 of the Refinery ICR lists Method TO-11A as an acceptable alternative method for formaldehyde. Typical sampling rates for Method
TO-11A are between 1 and 2 liters per minute. Similarly, for HCl and Cl2 the specified methods recommend 1-hour sampling runs at a nominal sampling rate of 2
liters per minute. Is there a recommended sample volume to obtain the desired data quality objectives which may allow reducing the sampling time from 1 hour to
the El Paso Method nominal sampling time of 10 minutes?

A: We do not believe that it is possible to sample for less than an hour and achieve the quantification levels necessary for this project. Additionally, please note that Method TO-11A
requires the gas to be heated to prevent condensation of water or organic compounds.

Test-044

Q: What is the required sample rate/run time or minimum air volume for Method TO-11A? The method allows a wide range of sampling rates from 100-2000 cc/min.

A: We believe that an hour long sample at a flowrate in the range of 100-2000 cc/min that is also compatible with the flowrate in the El Paso method would be appropriate.

Test-045

Q: Table 1.9 of Component 4 of the Refinery ICR specifies Method TO-12 for THC, yet Method TO-12 is for Non-Methane Organic Compounds (NMOC), not total
hydrocarbons. Further, methane is to be measured separately using Method 18. May we determine both methane and non-methane concentrations from the SUMMA
canister samples used for Method TO-15 by measuring the methane and non-methane total hydrocarbons by GC-FID following a modified Method TO-3?

A: Methods TO-3 and TO-15 are not acceptable for measuring methane. The SUMMA canister used for Method TO-15 may be used for all three analyses (methane, NMOC, and VOC) by
using the following procedures:

You must be able to collect enough sample in the canister to perform all of the analyses.1.

You must fill the sample canister to no more than half of the capacity.2.

Upon receipt, the laboratory must measure the pressure in the canister and then pressurize the canister with dry, ultra high purity nitrogen to a known pressure that is sufficient
to perform the subsequent analyses.

3.

You must first analyze the sample for methane using Method 18.4.

You must analyze the sample for NMOC using Method TO-12 after the Method 18 analysis.5.

The sample must then be vented to atmospheric pressure and allowed to equilibrate for 24 hours.6.

Finally, you must analyze the sample for speciated pollutants using Method TO-15.7.

Test-046

Q: What does the “as measured” mean for the air concentrations in Table 1.9 of Component 4 of the Refinery ICR?

A: In Table 1.9 of Component 4 of the Refinery ICR, the ppmvd should be ppmv. Please report the concentrations as measured and indicate whether the concentrations were measured
on a wet basis or dry basis. We have posted an updated version of Table 1.9 in the Instructions for Component 4 to reflect this clarification.

Test-047

Q: Is only one run required for the cooling water samples in Table 1.9 of Component 4 of the Refinery ICR?

A: Only one run is required for the cooling water samples unless specified otherwise in the ICR or test method.

Test-048

Q: Will EPA allow the use of silonite-coated stainless steel or aluminum gas sample containers on the delayed coking unit vents?

A: We are not allowing Silonite coated sample containers or aluminum canisters for the delayed coking unit samples. We do not believe that these containers are appropriate for these
samples. We also do not anticipate shipping hazards with these samples, which was part of the reason these containers were approved for the refinery fuel gas samples. We are willing
to accept ASTM Method D5504 for TRS, which would allow samples to be taken in a Tedlar bag. If you use ASTM Method D5504, the TRS must be reported as the sum of the
concentration of all of the chromatographic peaks recorded by the method. You must also incorporate Method 18 requirements for spiked target compound recovery standards to
validate the analysis procedures. Sampling must be performed using non-reactive containers, such as Tedlar bags with polypropylene fittings or the equivalent. Tedlar bag samples
require protection from light and heat. Laboratory equipment must be inert or passivated to ensure reliable results. Additionally, samples should not be held in the Tedlar bags for longer
than 24 hours prior to analysis and precautions should be taken to ensure that samples in the bags are well-mixed prior to analysis.

Test-049

Q: May I use a GC-SCD (sulfur chemiluminescence detector) in lieu of a GC-FPD (flame photometric detector) for the Method 15 direct interface sampling following
Method 15 procedures? Similarly, may I analyze TRS following ASTM D5504 with a GC-SCD using direct interface instead of using tedlar bags?

A: You may use a GC-SCD in both of these situations, as long as you continue to perform the quality control requirements in the methods.

Test-050

Q: May I use Method 29 to measure mercury if I perform an Ontario Hydro finish on the sample?

A: We are not approving the use of Method 29 to measure mercury for the Refinery ICR project. Due to the various risk factors for the different species of mercury, we need the Ontario
Hydro Method train for mercury speciation testing.
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Test-051

Q: May I combine the Method 23 sampling train for dioxins/furans with the Method 0010 sampling train for semi-volatile organics?

A: In general, the SW-846 Method 0010 and EPA Method 23 trains use completely different solvents in recovery of the sampling trains. In some instances, it is acceptable to use the
Method 23 solvents to recover semi-volatile compounds. However, we do not feel it is appropriate to combine the SW-846 Method 0010 and EPA Method 23 sampling trains for this ICR
project, due to extensive and varied lists of semi-volatile compounds that are required to be collected.

Test-052

Q: May I use Method 320 (FTIR) to analyze CO and moisture in my stack?

A: We will allow measurement of CO and moisture by Method 320 if there are no entrained water droplets in the stack. Also, you must perform the Section 13.0 validation requirements
for all compounds that will be measured using Method 320. The validation must be performed at your source or at a similar source with the same matrix.

 

Emissions Test, CEMS, and CMS Reporting Questions

TestReporting-001

Q:  The CEMS data collection template header asks for the “1-day average emission value for pollutant (as measured by the CEMS).”  Am I correct in interpreting this
to mean the raw measured CEMS data and not the data this is later corrected to some concentration at 0% O2 in the data acquisition system?

A: Yes, that interpretation is correct. The template asks for the data as provided by the monitor as well as moisture content and O2 content so that EPA can convert the data to a
different %O2 and evaluate both the uncorrected and corrected data. If you wish to provide the corrected values, there are optional columns on the right side of the template that can
accommodate those values.

TestReporting-002

Q: Page 21 of Component 4 states to calculate the in-stack emission rate for any analytical measurement below the detection level using the relevant detection level
as the reported value. Then, page 22 for instrumental methods says to use the actual and negative reported values to calculate the emission rates, and use Above
Detection Limit (ADL). Since the values are negative and often represent some interference and disturbance of the compound within the capability of that analyzer,
BDL would seem most appropriate as EPA has defined as: BDL (below detection level) all analytical values used to calculate and report an in-stack emissions value
are less than the laboratory’s reported detection level(s).

A: EPA feels that it is more appropriate to mark these values as ADL. Negative instrumental analyzer values are generally caused by system/analyzer bias or calibration error and the
sensitivity of the system, not because the pollutant was lower than what the instrument is capable of detecting.

TestReporting-003

Q: Regarding Component 1, Part V, can EPA clarify how I should report daily averages from my CEMS if the some of the hourly averages are not “Qualified CEMS
data”? Specifically, if I have 22 hours of qualified CEMS data but 2 hours are not qualified, should I report “ND” or should I average the 22 hours of qualified data
that I do have?

A: You should report the daily average based on the hours of qualified data you do have (e.g., in the example above, you would average the 22 hours of qualified data and report that as
your daily average.) The “ND” notation should only be used when there are no qualified CEMS data for any of the 24 hours in a given day (in other words, when you do not have qualified
data for even one hour of that day).

TestReporting-004

Q: The methods for analysis of cooling water systems are not supported by the ERT, and cooling water systems are not included in the Refinery Testing Supplement.
Where should I report the results of cooling water systems testing?

A: The Cooling Water System reporting tab was inadvertently left out of the original Refinery Testing Supplement. A new version of the Refinery Testing Supplement has been posted to
the Component 4 page that includes the Cooling Water Systems template. The new version of the Refinery Testing Supplement also includes other clarifications on all tabs, such as
providing locations for specific types of comments. In addition, we significantly revised the Wastewater reporting tab to be consistent with the requested testing.

If your Section 114 letter directs you to conduct wastewater or cooling water system sampling, you will need to use newer version of the Refinery Testing Supplement to report your
results. If your Section 114 letter directs you to conduct stack tests or fuel gas sampling, we recommend using this newer version of the Refinery Testing Supplement, but you are not
required to do so.

TestReporting-005

Q: I have a CMS for H2S on a fuel gas line that provides fuel gas to multiple combustion sources. Should I complete and submit one CMS Daily Template for this
monitor, or do I need to complete a CMS Daily Template for each combustion source with the same CMS data? If the answer to the first question is one CMS Daily
Template for each monitor, which parameter should be included under the “Daily production/throughput rate” column of the spreadsheet (since the
production/throughput rate of each combustion source is different)?

A: You should complete and submit one CMS Daily Template for each monitor. The throughput basis for a fuel gas line would be the same as the throughput basis for fuel gas treatment
units. Specifically, for this CMS, you would enter in the “Daily production/throughput rate” column the system flow rate at the location of the monitor in units of scf/hr using 60°F
(15.56°C) and 1 atmosphere as “standard conditions.” You do not need to provide the downstream flow to individual combustion sources.

If your monitor is located downstream of the point at which the fuel gas line splits to provide fuel to different combustion sources, you should still provide the flow rate of the fuel gas at
the location of the monitor in the “Daily production/throughput rate” column. However, if available, you should also provide the total flow rate of the fuel gas leaving the mix drum so
that EPA can assess the total flow represented by the monitored concentration.

TestReporting-006

Q: For a CEMS on a boiler, what should I put in the “Daily production/throughput rate” column of the CEMS Daily Template: the amount of steam produced by the
boiler each day or the amount of fuel combusted each day?

A: The preferred parameter for the “Daily production/throughput rate” is the amount of fuel combusted each day. If you wish to also provide amount of steam produced each day, you
could do that in the additional columns in the spreadsheet (e.g., starting on column N).
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APPENDIX 8 – EQUIPMENT QA/QC INFORMATION 
 
 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Reference Method Calibration Gas Certificates of Analysis 
 
 
 































 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

NOx Converter Efficiency Results 
 
 
 



712612011

NO-NO, Converter Efficiency Checkout Gag Method)

Location:
Technician:

Operating Range:
Bag Leak Check:

DCU3 WestVent
KMM

Yes
S/N: 211109

Converter Loss = (Peak-Final/ Peak) x 100

Converter Loss = 1.0 (Must be less than 2.0 percent of highest Peak value)

Procedures

'l. Zero Analyzer
2. Leak check a clean Tedlar Bag
3. Add gas from the mid-level NO in N2 calibration gas

cylinder to a clean, evacuated, leak{ight Tedlar bag.
4. Dilute this gas approximately 1:1 with purified air.
5. lmmediately attach the bag outlet directly to the analyzer inlet port.
ô. Operate the analyzer in "NOx" mode and record the NOx response for at least 30 minutes.
7. Calculate efficiency.

PN-O7'ß ltlox Connrte Chcdt
þEnsa-87

Pevition Dale: Jut* 2OlI

Cylinder
Number

Cal Gas
Concentration

Span
Value
(ppm)

Time
(Start - End)

Peak Analyzer
Response

(ppm)

Final
Analyzer
Response

fnnml

Difference
(Peak - Final)

(ppm)

cc69815 9910 100 23:3241:02 75.83 75.O7 0.76



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Response Time Checks 
 
 
 













 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Meter Box Calibrations 
 
 
 



Run Sampling Train DGM ID Avg. Flow Rate 
(Lpm) DGMCF DGM ID Range of Flow Rates 

(Lpm)
Post-Cal @ 

(Lpm)
D1 OH A161398 0.488 1.034 A161398 0.446-0.846 0.5
D2 OH A161398 0.572 1.034 A161361 0.419-1.092 0.5 and 1.0
D2 M29 A161361 0.584 1.013 A167041 0.385-2.273 0.5 and 2.0
D2 M5/202 A167041 0.728 1.023 80-10204-1 0.564-2.004 0.5 and 2.0
D3 M29 A161361 0.433 1.013 80-011309-2 0.489-0.649 0.5
D3 M5/202 A167041 0.562 1.023 80-111701-1 0.513-0.729 0.5
D4 OH A161398 0.846 1.034
D4 M29 A161361 1.011 1.014
D4 M5/202 A167041 1.176 0.988
D5 OH A167041 0.642 1.023
D5 M29 A161361 0.419 1.013
D5 M5/202 A167398 0.446 1.034
C1 M26A A167041 0.385 1.023
C1 OTM29 A161361 0.430 1.013
C1 M15A Sample 80-10204-1 2.101 1.014
C1 M15A Air 80-011309-2 0.515 0.987
C2 M26A A167041 1.109 0.988
C2 OTM29 A161361 1.092 1.014
C2 M15A Sample 80-10204-1 2.004 1.014
C2 M15A Air 80-011309-2 0.533 0.987
C3 M26A A167041 0.700 1.023
C3 OTM29 A161361 0.560 1.013
C3 M15A Sample 80-10204-1 1.935 1.014
C3 M15A Air 80-011309-2 0.545 0.987
A1 M0010 A167041 1.061 0.988
A2 M0010 A167041 1.002 0.988
A2 M18 80-011309-2 0.489 0.987
A2 M18 Spiked 80-10204-1 0.649 1.005
A2 M308 80-111701-1 0.729 1.005
A3 M0010 A167041 2.273 1.030
A3 M18 80-011309-2 0.612 0.987
A3 M18 Spiked 80-10204-1 0.564 1.005
A3 M308 80-111701-1 0.537 1.005
A4 M0010 A167041 0.569 1.023
A4 M18 80-011309-2 0.649 0.987
A4 M18 Spiked 80-10204-1 0.580 1.005
A4 M308 80-111701-1 0.513 1.005
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Critical Orifice Calibrations 
 
 
 



























 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Barometer Calibrations 
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