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SHELL CLAUS OFFGAS TREATMENT 
UNIT 1 (20.3) AND UNIT 2 (804) 

EMISSIONS TEST REPORT 
VALERO DELA WARE CITY REFINERY 

DELAWARE CITY, DELA WARE 

1. INTRODUCTION 

Air/Compliance Consultants, Inc. (ACCI) conducted a compliance testing program on the Shell 

Claus Offgas Treatment (SCOT) Unit I (203) and Unit 2 (804) for the Valero Delaware City 

Refinery (Valero) in Delaware City, Delaware. Testing was perfonned for sulfuric acid mist 

(H2S04), nitrogen oxides (NO,), and carbon monoxide (CO) as required by Pem1it ACP-90/0264-

C/O (A7)(NSPS). 

2. TEST PERSONNEL 

Testing was performed September 15, 2009. An additional day of testing was required due to 

weather conditions. The ACCI test team consisted of Mr.. Jaimes C.. Contreras, Senior Project 

Scientist; Mr. Todd Haas, Mr .. Francis Barton, Mr. Michael Belfoure, and Mr. Christian Bartley, 

Scientists. 

Mr.. Mark Lutrzykowski of the Delaware Department of Natural Resources and Environmental 

Control (DNREC) observed portions of the testing program . 

.3. TESTING METHODOLOGY 

ACCJ conducted the measurements in accordance with the United States Environmental Protection 

Agency (USEPA) Title 40, Code of Federal Regulations (CFR) Part 60, Appendix A Testing 

Methods .. Figure l represents an ACCI CEMS Sample Flow and Calibration System Schematic .. 

.3.1. Flow Rate, Molecular Weight and Moisture Determinations 

ACCJ conducted testing in accordance with USEPA Methods I through 4 at the two SCOT Stacks. 

The ducts are designated as I and 2.. USEP A Method I was followed for selection of traverse 

points. Sixteen (16) sampling points were utilized at SCOT I, 8 in each of 2 test ports. Sixteen 

(16) sampling points were utilized at SCOT 2, 8 in each of 2 test ports. The ports met the criteria of 
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USEPA Method L USEPA Method 2 was followed for the determination of gas velocity and 

volumetric f1ow rate. 111is procedure utilized an S-type Pitot tube and inclined manometer to 

detem1ine stack-gas velocity head. USEPA Method 3A was utilized for the determination of 

carbon dioxide (C02), oxygen (02), and stack-gas molecular weight Nitrogen (N2) was determined 

by the difference. 

USEPA Method 4 was followed to determine the gas moisture content of the exhaust gas. A 

moisture detem1ination was performed on each test run to allow determination of dry stack-gas 

molecular weight and to calculate the dry standard cubic feet per minute (DSCFM) f1ow rate. The 

USEPA Method 4 train was incorporated with the Method 8 san1pling train. 

3.2. Sulfuric Acid Emissions- USEP A Method 8 

USEPA Method 8 was used to determine H2S04 concentration and mass emission rates. Stack 

gas was passed through a glass-lined, temperature-controlled probe equipped with a Type S Pi tot 

tube. 111e exit of the probe was connected to a series of full-sized impingers. A knock out 

impinger was added to cool the gas stream. The second impinger contained 100 milliliters (mL) 

of 80% isopropanol, the third and fourth impingers each contained 100 mL of 30% hydrogen 

peroxide (I-h02) and the fifth impinger contained a known amount of silica geL Sarnples were 

analyzed by the barium-thorin titration method by Enthalpy Analytical, Inc. 

Sampling was conducted at a central point not using a nozzle and analysis did not occur on site. 

These deviations from normal sampling procedures were clarified with DNREC prior to testing. 

3.3. CEM Determinations 

ACCI utilized a mobile continuous emission monitoring (CEM) vehicle for determining CO and 

NO,. USEP A Protocol Gases were used to verify the instrumentation used in the test program. 

CEM sampling took place from a single point in the center of each of the stacks after testing for 

stratification. 

Y:\Valero Delaware City Refinery\09-129 valero sru 32-h-1~1 and H2S Ra1as\SCOT 1 & 2\9-09 report\2009 COMPLIANCE REPORT sru doc Prin!ed 10114/2009 
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.33. L CO Determinations 

USEPA Method 10 was used to continuously measure CO concentrations. A Thenno 

Enviromnental Model 48 gas filter correlation gas analyzer was used to measure CO. An 

extractive gas-conditioning system was used to convey the sample gas to the analyzer. 

33.2. NO, Determinations 

ACCI measured NO, on a continuous basis by real-time extraction and analysis using a TECO 

chemiluminescent analyzer following procedures in USEPA Method 7K 

USEP A Protocol calibration gases were utilized to calibrate all RM analyzers. Data acquisition 

was conducted with a multi-channel Yokogawa datalogger. Data was sampled continuously and 

scanned into memory in 2-second intervals. 

4. TEST RESULTS 

Tables I and 2 contain the results of the testing for the SCOT Unit L Tables 3 and 4 contain the 

results ofthe testing for the SCOT Unit 2. Table 5 contains the table nomenclature .. 

To document the work performed, Appendix A includes all field data generated during the progran1 

including all manual method field data sheets and computerized spreadsheets. Appendix B 

contains CEM bias sheets and I-minute averages. 

Meter box, Pitot, and nozzle calibration data sheets can be found in Appendix C. Calibration gas 

Certificates of Analysis are also contained in Appendix C. Results of the nitrogen dioxide 

(N02)/nitrogen oxide (NO) conversion test and the NO, interference test for the analyzer used 

during testing are also located in the Appendix C. Analytical data is contained in Appendix D. 

San1ple calculations are contained in Appendix E and relevant facility process data is contained in 

Appendix F. 

5. CONCLUSION 

A compliance test program has been conducted for SCOT 1 and 2 Units at Valero Delaware City 

Refinery located in Delaware City, Delaware .. Testing was performed September 15, 2009 for NO,, 

Y:\Valero Delaware City Refinery\09·129 valero sru 32·h·1·1 and H2S Ratas\SCOT 1 & 2\9-09 report\2009 COMPLIANCE REPORT sru doc Printed 10/1412009 
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H2S04, and CO. All of the testing has yielded data that is considered to be representative of the 

emission rates at the prevailing operating conditions. 

The following tables contain brief summaries of the test results: 

Permit APC-90/0262-C/O (A 7)(NSPS) Source Name: SCOT Unit 1 (203) 

Pollutant Test Result Permit Limit Pass I Fail 

0.65 lb/hr 1.6 lb/hr Pass H,so, 
.2.86 TPY 12 7 TPY Pass 

4.31 lb/hr 7 .0 lb/hr Pass 
NO, 

18.89 TPY 519 TPY Pass 

co 056 ppm,,, 100 ppm,, Pass 

0.18 TPY 90A TPY Pass 

Permit APC-90/0262-C/O (A 7)(NSPS) Source Name: SCOT Unit 2 (804) 

Pollutant Test Result Permit Limit Pass I Fail 

H,S04 
o 29 lbnu 1.6 lbnu Pass 

1.26 TPY 12.7 TPY Pass 

NO, 
1.43 lbnu 7 .0 lb/hr Pass 

6.26 TPY 51.9 TPY Pass 

co 8.59 ppm,, 100 ppm,, Pass 

2.28 TPY 90.4 TPY Pass 

Y:\Valero Delaware City Refinery\09-129 valero sru 32-h-1·1 and H2$ Ratas\SCOT 1 & 2\9-09 report\2009 COMPLIANCE REPORT sru doc Printed 10114/2009 
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Table I. Sulfunc Acid Mist Test Results, SCOT I (203) 

Valero Delaware City Refinery, Delaware City, Delaware 

Test Data Run! Run 2 Run 3 Average 

Date 9/15/2009 9/1512009 9/1512009 

Start Time 9:30AM ll:OOAM 12:50 PM 

End Time 10:30AM 12:00 PM 1:50 PM 

Flo\V Rate (ACFM) 55,682 57,146 56,124 56,317 

Flow Rate (SCFM) 17,763 18,446 18,315 18,175 

Flow Rate (DSCFM1 16,282 16,849 16,844 16,658 

Sample Volume (DSCF) 45.709 44.915 45.611 45.412 

Carbon Dioxide (C02) (dry volume%) 16.8 16.2 15.6 16.2 

Oxygen (02) (dry volume%) 4.1 4.3 4.5 4.3 

Water Vapor (H20) (volume o/o) 8.3% 8.7% 8.0% 8.3% 

Stack Temperature (oF) 1198.8 1179.3 1161.5 1,180 

Penn1t 
Results L1m1t 

Sulfuric Acid (H2SO,J 

Mass Collected (mg) 17.10 15.10 8.30 13.50 

Emission Concentration (lb/DSC Fl 8.25E-07 7.41 E-07 4.0IE-07 6.56E-07 
Em1ss1on Concentration (ppm,,) 3.24 2.91 1.58 2.58 

Em1ss1on Rate (lb/hr) 0.81 0.75 0.41 0.65 1.6 

Em1ss1on Rate (tons/year) 3.53 3.28 1.78 2.86 12.7 

\\Server1\apro1ect\Va!ero Delaware City Refinery\09-129 va!ero sru 32-h-1-1 and H2S Ratas\SCOT 1 & 2\9-15-09 testing\sru method 8 and CEMS 9-15-09.x!s, Table 1 Printed 10115/2009 



Table 3. Sulfuric Acid Mist Test Results, SCOT 2 (804) 

Valero Delaware City Refinery, Delaware City, Delaware 

Test Data Run I Run2 Run} Average 

Date 9/!5/2009 911512009 9/l 5/2009 

Start Time 9:30 AM ll:OOAM 12:52 PM 

End Time l0:30AM 12:00 PM 1:52PM 

Flow Rate (ACFM) 53,089 54,339 54,857 54,095 

Flow Rate (SCFM) 15,785 16,l 18 16,326 16,076 

Flow Rate (DSCFM) 13,665 13,936 14,167 13,923 

Sample Volume (DSCFJ 44.809 44.035 44.003 44.283 

Carbon Dioxide (C02) (dry volume%) !4.8 14.8 !4.3 14.6 

Oxygen (02 ) (dry volume%) 2.0 2.2 2.2 2.1 

Water Vapor (H20) (volume%) 13.4% 13.5o/o 13.2% 13.4% 

Stack Temperature (Of) 1315.3 1319.6 1313.7 1316.2 

Permit 
Results L1m1t 

Sulfuric Acid (H2S04) 

Mass Collected (mg) 7.44 6.14 7.11 6.90 

Em1ss1on Concentration (lb/DSCFl 3.66E-07 3.07E-07 3.56E-07 3.43E-07 
Em1ss1on Concentration (ppm.,.J 1.44 1.21 1.40 1.35 

Em1ss1on Rate (lb/hr) 0.30 0.26 0.30 0.29 1.6 
Em1ss1on Rate (tons/year) 1.31 1.13 1.33 1.26 12.7 

\\Server1\aproiect\Va!ero Delaware City Refinery\09-129 valero sru 32-h-1-1 and H2S Ratas\SCOT 1 & 2\9-15-09 testing\sru method 8 and CEMS 9-15-09.x!s, Table 3 Printed 10115/2009 



Table 2. CEM Test Results, SCOT I (203) 
Valero Dela\vare City Refinery, Dela\vare City, Dela\vare 

Test Data Run I Run 2 Run3 Average 

Date 911512009 911512009 9/15/2009 

Start Time 9:30 AM ll:OOAM 12:50 PM 

End Time 10:30 AM 12:00 PM 1:50PM 

Flow Rate (ACFM) 55,682 57,146 56,124 56,317 

Flow Rate (SCFMl 17,763 18,446 18,315 18.175 
Flo\v Rate (DSCFM) 16,282 16,849 16,844 16,658 

Sample Volume (DSC Fl 45.709 44.915 45.611 45.412 

Carbon Dioxide (C02) (dry volume o/o) 16.83 16.20 15.57 16.20 

Oxygen (02) (dry volume%) 4.06 4.34 4.46 4.29 

Water Vapor (H20) (volume o/o) 8.34 8.66 8.03 8.34 

Stack Temperature (oF) 1198.8 1179.3 1161.5 1179.9 

Permit 

Results L1m1t 

Carbon Monoxide (CO) 

En11ss1on Concentration (ppm,,) 0.79 0.20 0.69 0.56 100 

En11ss1on Rate (lb/hr) 0.06 0.01 0.05 0.04 
Ern1ss1on Rate (tons/year) 0.24 0.06 0.22 0.18 90.4 

Nitrogen Oxides (NOx) as N02 

Em1ss1on Concentration (ppm,,) 30.5 39.5 38.2 36.07 

Em1ss1on Rate (lb/hr) 3.56 4.76 4.61 4.31 7.0 
Em1ss1on Rate (tons/year! 15.60 20.87 20.20 18.89 51.9 

CEM results have been bias calibration corrected. 

\\Server1\apro1ect\Valero Delaware City Refinery\09-129 valera sru 32·h-1-1 and H2S Ratas\SCOT 1 & 2\9-15-09 testing\sru method 8 and GEMS 9-15-09.xls, table 2 Printed 10115/2009 



Table4. CEM Test Results, SCOT 2 (804) 
Valero Delaware City Refinery, Delaware City, Delaware 

Test Data Run I Run 2 Run3 Average 

Date 9/15/2009 911512009 9/15/2009 

Start Time 9:30AM JJ:OOAM 12:52 PM 

End Time 10:30 AM 12:00 PM 1:52 PM 
Flo\V Rate (ACFM) 53,089 54,339 54,857 54,095 

Flow Rate (SCFM) 15,785 16,118 16.326 16,076 

Flo\v Rate (DSCFMl 13,665 13,936 14,167 13,923 

Sample Volume (DSCF) 44.809 44.035 44.003 44.283 

Carbon Dioxide (C02J (dry voiume %) 14.80 !4.76 14.28 14.62 

Oxygen (O:!J (dry volume % ) 2.05 2.18 2.15 2.13 

Water Vapor (H20) (volume%) 13.44 13.54 13.22 13.40 

Stack Temperature (oF) 1315.3 1319.6 1313.7 1316.2 

Permit 

Results L1m1t 

Carbon Monoxide (CO) 

Ern1ss1on Concentration (ppm,,) 10.87 7.66 7.25 8.59 100 

Ern1ss1on Rate (lb/hr) 0.65 0.47 0.45 0.52 
Em1ss1on Rate (tons/year) 2.84 2.04 1.96 2.28 90.4 

Nitrogen Oxides (NOx) as N02 

Em1ss1on Concentration (ppm,,) 12.0 15.6 15.4 14.32 

Em1ss1on Rate (lb/hn 1.17 i.56 1.56 1.43 7.0 
Em1ss1on Rate (tons/year) 5.13 6.82 6.84 6.26 Sl.9 

CEM results have been bias calibration corrected. 

\\Server1\apro1ect\Valero Delaware City Refinery\09-129 va!ero sru 32-h-1-1 and H2S Ratas\SCOT 1 & 2\9-15-09 testing\sru method 8 and CEMS 9-15-09.xls, table 4 Printed 1011512009 



Table 5 

TABLE NOMENCLATURE 

SYMBOL DESCRIPTION SYMBOL DESCRIPTION SYMBOL DESCRIPTION 

% Percent grfDSCF Grams per dry standard cubic feet OSHA Occuptiona! Safety & Health Admin1strat1on 

% Volume Percent by volume gpm Gallons per nlinute PADEP PA Department of EnvJronmental Protection 
OF Degrees Fahrenheit H20 Water Pb Lead 

< Less than H,so, Sulfunc acid PEL Penn1ssible exposure limit 

> Greater than Hg Nlcrcury PM Part1cuiatc rnattcr 

AB Acetone Blank HI Heat mput Ptvirn Particulate matter less than 10 nncrons 

ACFM Actual cubic feet per minute hr Hour ppb Parts per billion 

BTU British thcnnal units IC Ion chromtography PPE Personal protective equipn1ent 

C3H11 Propane mi-120 Jnches of Water ppm Parts per million 

CE Capture efficiency mHg lnchcs of Mercury ppmd,· Parts per million, dry voiume 

CEMS Contmuous emission monnor system Kg Ki!!ograms ppm,,;. Parts per mi!lion, wet volume 

cf Cubic foot lb Pound PTE Pennanent total enclosure 
CFR Coue of Federal Rcgu!at1ons lb/hr Pound per hour RA Reiat1vc Accuracy 

CH, Ethane lb/lb·mo!e Pound per pound mole RATA Relative Accuracy Test Audit 

CI, Chlorine lb/ivIMBTU Pound per mi!lion British thenna! units RM Reference Nlcthod 

co Carbon monoxide m' Cubic meters RMD Re!alive mean difference 

C02 Carbon dioxide MDL tvlinimum detection limit s Sulfur 

COG Coke oven gas mg Milligrams SCF Standard cubic feet 
DACF Dry actuai cubic feet mg/g iviil!igrams per gram SCFM Standard cubic feet per mmutc 
DACM Dry actuai cubic meters ml Milliliter SCM Standard cubic meters 
DE Destruction efficiency mm HG Nlillimeters of mercury so, Sulfur dioxide 

DSCF Dry standard cubic feet ivINIBtu Million British themm! umts STD Standard 
DSCFM Dry standard cubic feet per mmutc Ml\l!Btufhr Mi!lion British thcnnai units per hour THC Total hydrocarbons 
FID Flame Ion1zat1on Detector MNOC Max1mun1 nonnal operating capacity tph Tons per hour 
u Foot N, Nitrogen tpy Tans per year 
ft/sec Feet per second NDO Natural draft opening µg Micrograms 
Ft! Square feet ng Nanograms µg/DSCM Micrograms per dry stanard cubic meter 
Ft; Cubic feet NNfNVOC Non·methanc, non·ethane vok1tile organic compounds USEPA United States Environmental Proiectton Agency 

ft}/lb·mole Cubic feet per pound mole NMVOC Non·methane volatile organic compound VE Visible emissions 
g Grams N02 Nitrous Oxide voe Volatile organic compound 
g/mL Gram per milliliter NO~ Oxides of Nitrogen vol. Volume 
GC Gas Chromutography o, Oxygen w/o \Vith out 

C:\Documents and Sellings\sherry.AIRCOM\Mv Documents\Table Nomenclalure1 Table 5 10/12/2009 
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•o!.% 
ppm,. 
ppm,,, 7~• 02 
lb/d<.<:f 

lh.~!t 

lhfMMl11U 

mg 
lb.%· mole 

wl. ~;, 
lh!d>ef 
ppm,, 
ppm,. 7~002 

""'" !b/MMD1u 

115.,,,.,,11aµro1eC!W~lemOo"'w3,o C4y Rcfmer(00·12!ihalcm "" 32·'1·1·1 a<><! ttiS Rato•\SCOT 1 & 2'9-15--09 lc•hng\onl me:hO<I a an~ CEMS t>.tS--09 •I• Runl (WJt 

\'.:>loru 

SCOT I (?QI) 

l'rnnl 

,\.I 

A-2 

;\-J 

''" A·5 
A-0 
,\-7 

,,.g 

!l-l 
U·2 

U-3 

"" ll-5 
B-0 ,,, 
ll-8 

Pi!ol Dl'(dl'! 

tmJJ1Q} 
0.06 
0.06 
tl.07 
U.08 
0.09 

O.OH 
0.06 

0.06 

O.Oft 

0.07 

0.08 

'·"" O.!O 

0.09 
0.08 
0.06 

Run I 

SQ!\Td!' OrificclJP(dlll 

l!!L!illil'..: {JJ1.1!2ill 
0.245 1.60 

0.24S 1.60 
0.265 1.60 
0.28l 
O.JOO 

0.28) 
0-245 

0.245 

0_2~5 

0.265 

0.283 

0.300 
0.3!6 
OJOO 

0.283 

0-245 

'"' 1.60 

!_60 

1.60 

l.f.0 

L60 

l.60 

'"" '"' 

sucl Temp 
([) 

It% 
1!97 
ll'l8 
!!98 
!199 

!200 
!WO 
!198 

1197 
ll'lH 

l!'l9 
!WO 

1100 
!101 
!200 
1199 

AHroge 0.07 0.271 1.60 11911--:-ii 

Fure? 
f""l,C"O 

Mel or Temp In/Out 

fForC) fForCl 
80 78 
82 78 

85 19 

"' "' '" '" " 

,,, 
"" 
"' "' 

"" " "' "' "' 

"' "' 
"' " 

HJ.8 
lni1ial 'olumc 8.HJ!li-5 U- lnitia~olun1c -- 0.000 hlcrs 

Fuul 'o!umc 1179.2!5 n- Fina! 'olum" 0_000 li1crs 

fo1al mctcn:d ~7_)50 dad Total mclcn:d 0.000 di'- actwl li1cn. 

lnmm~cr 

"' Tol:il 

Fin;i!1%m• 
884.S 

'" 818-5 

"' 1S7.3 

)6! l_J 

w, 

Initial gram• 

"' 860.5 

"" 711.5 

:!JS.I 

Gram Gain 
.w.s 
B.5 
ll.5 
~s.5 

!9.2 

" 00 

"' 
'' "" 3523. I 88.:? 

w, tw;:w,1 

Fin;ilml lnitfa!ml 

'' 0.0 ,, ,, 

mlGam 
0.0 

"' "' 0.0 

'' '" " '" 
"'' '" "' cv,.v11 

PnrTlcd t0115r.2009 



Clicm: 

f>rw«1 No.: 
f>l:ant: 

Unit: 

Unit Opcr.mon; 

llluc "61n mpm. 
Dot= lnnut 

Comml l!o~; 
Mcia DH .. (0.75 <dm! 

MclcrC:a!ibra11<ln Facior {Yd) 
Test Time {Thcl.:lj 

ll:u-nmetne P=~ure ( l'h:arl 
Sincl Siauc ~"'"' il'ti) 

Slack O;amC1ef (Ds) (L ifnxt;1ngubr) 

S1.:1cl Width jcnlcr NA if cin:ufar) 

Nnule Diameter {Dn) (NA ifNAl 

C02 

°' f>roduC1 !bte(enlcr NA ifnnl n=kd) 

ls the 'llpu1 mnilu metric? (YES-! l 
l'itnt T ul>e Cncflidcnt iCpl 

Sam pk Cakulamm Tille 
F,@ 68 F and 760 mm Ilg (N,, ifN"l 

St:arnbrd T cmpcr:l!ufl: 

S1.:1ndard """''""' 
l'i101 Tul>e Cu111un1 {Kp) 
Caku!ation• 

Meler Ternpcrahm: {Tm! 

Stael Temrcr:>turc (T"''l') 

Orifice l'rc:;surc Ump (dlfa~gl 
U:.sVelnett~ !!e:ld jd!'r ·a•-i; 

F,@ St;mdanl Cm1di1inn• 

f,@ S1.:1n_ Cond. & Ac!UJI 02 

Heat lnru! n ... cd on F• 

Klmcll1U<!.t 

K2molhod.t 

Klmetlmd5 

K~mcllmd 5 

Sl:Uldanl lb·m<1k \ulume 
C:irl..-.n l\fonn1idc !CO! 

MW 
02 for Cnm."1•uu 
Conccmr:mon 

Concentration 

Conccmratmn 

Conccntratmn 
Em1mon 

Emomon 

Vale1U 
09.!29 

Vale1U !X:R 

SCOT 1 (203) 

mmna! 
Red;, 3 "11rnla1mo. 

!58l 
1.626 

0}188 

" JO_O 
.{J,20 

80.0 

ro 

!6--20 

4.H 
N1\ 

Tcs1D~tc; 

T.:51 Loc.11ron 

Te<1 Run-

Test S1.:1n Time: 

Test Finish Time: 
Pink'' a rc(01ence ma cdl on nnothersbccL 

Cakubunns 

m_l!.O 

mmu!c5 

1nd1es 

inches 
mchcs 
~Odv 

~Odv 

mpu\ rnrulu 

CO• N2 
Wa1ctColle<:1<:tl (V,--V,) 

Water Varor (\mdcn;ed {V"c(•td)) 
Wm er C0Ue<:1ed (W,-- W,) 

Wa1rrVaror on Sill<:.1 Gel (V"sglml)) 
Vol. Waler V3por m Gas Siand.(V"{s1d)) 

Volume Dr.· Ga• Mcien:d (Vm) 

Vol. Ory G:is Me!i:rcd Siand.(Vm(s!d)) 
Volume f}r;- G.., Melen:d (Vm(m')) 
Vol. [)r; G:t-1 Meien:d S1and_(Vm(std)m') 

S1ack Abso!mc f>n:ssure{l's) 

Sm:l ,\brolule fempcr::uurc (T..,,-g} 

0 1120 Vnror Prei>ure •F "'"£ Stad Tern[>. 
0.8-1 1!20inthcg:asa1;;>tumlrnn(fi•"l 

Pameu!:11c and CEMS 1120 in !he i;:o.s from 1cs1 data (B";) 
NA dsdThlMD!U !!20 in the g:as u1ed (l<me1 nflhc 2 D"~J 

68 F ls the G:t-1 Suc:om S3m1:1tcd With t\20~ 

760 mm Ilg Drv Ga> Molecular Wcii;ln (Md} 
85.~9 Wei G.., Mnkcu!ar Wei¢'1 (Ms) 

Ga> Vdoci1)"(Vs) 

'IOA F I• !he s1~c~ circubror n:cl:mi;u!Jr? 

1179.3 

um 
0-2799 

NA 
NA 

NA 
0.0~707 

0.04715 

17.tH 
0.0945 
)85.l 

" NA 
o __ zo 
0.:0 
N,, 

O_!l()OQOOO 

0.0! 

0.000 

' m.ll,O 

m.ll·O'!r.? 
dsd7MM!liu 
d..::fi/\-lMllto 

MMll\ulhr 

sd7m1 

sd7g 

Rlin. llr, 

!i'1ib--mo1c 

''""'Siad (A•l 

,,cw.:il G:<S Flo"Talo 
Siaml:ml G:IS F!owrate 

Dr\ Standard G:<S F!o"r.ilc 

Act\l'll Ga> F!owratc 

Stand:ud G:!.li F!o"r:llo 

Dr;· S1.:1mbnl Gas F!o"rate 
Aroil"oulc(,\<>l 

l'crccm u(ho~ine1rc S=pling (!) 

Nit mg on 01id°" IN01\ a. N02 

lhflb--molc MW 

wL ~- 02 for Corrr.:Hnn 
ppm,,._hn<• Conc~nu:mon 

[>pm,. ...... , CnncaUra!«>n 
ppm,, 7~0 01 Concrntralmn 

lb/d>ef l:'.nl!;"'>n 
lb/hr Enmsmn 

lh/MM!l1u 

Sulfune Acid !112S04! 
Total"'"""' 11250~ 

MWH2SOJ 
O:! forCnmxuon 

Conccn1r:i11on 01> ll2SGt 
Cnnccmra11011 as 112SO~ 
Concentr:llmn :IS l\2SO·I 

Emr;;mn"' H2So.! 
Emtman :i:s 112$().i 

Sep1cmb-;,r 15. 2009 

E.Umm 
Run 1 

!l:OOAM 
12:0!l!'M 

tin.-en r< 3 fl:fcn:ncc !O a ed! <ln 1hi• ~he<:1 

7').-17 %d~ 

0.0 ml 

o_ooo ..::f 
<lO.J t~ 

4.258 ;cf 
4.258 scf 

47.095 dJcf 

44.915 d><:f 

l.JJ~ dltltl 

!.212 d..:m 

29.99 on. II!' 
16J9_0 !! 

55596.83 
]_()()()(] 

0.011&<> 
O.OR6b 

NO 
_i0.76 

:!9.66 

27.29 

CIRCULAR 

3~_907 

57.146 
!H.·1-16 

!6.1149 

1.6111 
522 

"' N,\;Dn ~ N,\ 

NA;!Jn·>NA 

"' NA 
3<1.~7 

NA 

0.00000--!7 

4.76 

0.000 

15.100 

'" N,\ 

7.41E-07 
1-91 
N,\ 

0.75 

0.0110 

m.Hr, 

'"L framon 
,n!_ fract!On 
vol. fr:u:uon 

Jhilh--molc 

lllill,.mnk 

!if• 

o• 
odm 

scfin 
d>dm 

acmlmm 

,rot/mm 

d..:mlm111 
o• 

~· 

lb/lb-mole 

\OI. ~-
ppm,, 

[>pm,. 7~002 

lbfd..:f 

!Mtt 
!blMMBw 

m" 
lh/lb·m1>le 

'"j_ ~-
lb'd1cf 

rem. 
ppm.~ 7%02 

I Mir 

lb/MMHm 

\\Se.....,'1\:>p<c:,,a\Vale10 Oelawa1e Clly Rcf;ncrtil'J·1W ""'"'" oru U·l>·l-1 ""d HlS Ralils\SCOT 1 & Zl9-l!Kl91C•lrn91S<u mc!tt<>d 6 and CEMS 9--1!">-09 >lt>, Run2 (203) 

\':lkro 

SCOT I (!031 

1~'-!!!ll 
i•--1 
,\--2 
,\--J 

'" A--5 

A--'.> 
A--7 

A--8 

B·l 

B·! 

!J.j 

"" B--5 ,, .. ,., 
ll·8 

!'nut DP {dl'l 
/m_H!O\ 

O<ffi 

0.07 

O.ll7 

0.08 
0.!0 

0.09 
o.os 
0.07 

0.06 

0.08 

0.08 
OM 

O.!O 
0.08 

0.05 

0.07 

Hou 2 

SQRT JP 
Con. 11201'' 

0.245 
0.265 

0-265 

0.283 
0.316-

0-300 
0.28) 

!L265 

0.245 

0.281 

0.283 
0-300 
O_Jl6 

0.283 

ll.283 

0.265 

OuficcOl'(d!ll 

l!!!___Jfl_ill 

'·"' !_(,{) 

'·"' '"' 
'"" u;o 
!.60 

l.60 

"" '"' 1_60 

l-60 

St.1cL Temp 

(!} 
1!77 

078 

1175 

I 178 
1179 

I !78 

"" !176 

llW 

!!8! 

118! 
1182 

1182 
1182 

!182 

!181 

ForC? 
f~1.c~o 

Me1cr Temp !!\/Out 

!For(') !Forq 

91 86 

" " " " 
'" '" 
'" 

" 
"' 
" 
" 

'" " "' "' " .. 
" 

.. 
"' 
"" "' 

Avcr-:iR<: 0.2RO I 60 I !79.J 90.4 

!n;iia! \olull\c 891.075 ft' Initial rnlumc 0.000 li1e1,; 

Final •olumc 938.!70 ft' fin.1] •-olum~ 0.!J()O lilc,., 

Tnt::I mdC!cJ ~7.095 <fad Toto I mdctcd U {)00 drv "rnul li1crs 

lmnm~01 

" 

' 
"' Talal 

Fin.al Cl:lm' lni1ial 1~m> 

771 I 760 

772.5 
748.5 
7M.S 

265.2 

317!.7 
w, 

7665 

'" 7%.S 

241A 

3!H!A 
w, 

Gr~mG:un 

! 1.0 

"" ~1.5 

'" 2:u1 
00 

"' 
00 
oo 
O.!J 

'I0.3 
iW;--=-\>.'.l 

0.0 
v, 

O_!l 
v. 

mlGam 

0.0 

0.0 

00 
00 

0.0 
00 

0.0 
00 
()_0 

00 
00 

{V,·Vi) 

P<,,,ted 10/1512009 



Clicot 
Pm1cc1No.: 

Plant: 
Unit 

1Jni1 Op<:r.umn: 

m..,, isdal:I mput 
Data lnnut 

Contmlllox: 
Mc!C'f OH_, (0.75 >dntl 

Mc!C'fCalibr.lll<'n Facl<>t{Ydl 
Tel llm~ (Tl1c1:1) 

Uaromc1tic !'='""' {l'\:t:ltJ 
St.;"L Siauc P=su"' (Pg) 

St;,cL Di:unclct{!ls) (L !frcct:mgu!arl 

S1acL Width (cmcr NA ifc1rcul3t\ 

Nozzle Diamc!a (Dn) (Ni\ ifNAJ 
CO:? 

(J2 

Product R.ltc {cma NA if nm ntttlt'll) 

h the mpu11nwl1r mciric? {YES~l) 
l'iim Tube: Coefficient (Cp) 

Sample C.lkub1mn Tille 
!',@<>8 F md 760mm !lg(NA ifNAl 

S1and:ml T cmp<:ra!Urc 

St:nufatU !'=111re 
l'i101 T ubc Corntam {KpJ 

Cakulatjnns 

Meter T cmp<:r:iturc (Tm) 

Stael T cmp<:1111Urc (T "''·g) 

Orifitc ~sure Dtop{<llfa~gf 
V2sVc!oc11y He:id (dl'f" ·a•·g 

F< !if St:md:ml Conditiorn 

F, t£• S1:1n. Cond. &. ,\clllal 02 
Ilea! !nput ll:l5edon F, 

Klmc!ll(ld 4 
K:!mc!!md~ 

KlmcUmd 5 
K4mctlmd 5 
S!andml lb-mole 'o!umc 

Car!mn MnnMidc CCOJ 

Mw 
01 forC1m1'<Hon 
Cnncen1r.uion 

Cnnccmr:i.11on 

Conccn1r..11un 

Con<'.<''>t111l1<ln 

Em"""n 

Ell"' I"'" 

Vakm 
09·129 

Vakru OCH 
SCOT! CWll 

""""~! 

Tcs11Ja1c; 

Tetl.oc:mnn: 

Tc.! Hun: 
Tc<! S1an l"imc: 

T,,,;t Fini•hTimc: 

nro ;, a calcu!au"". Pir.L ;, a ref~rcncc w a <01! on an!!lhcr <hcel. 

15111 
1.626 

O,<J880 

"' 

m.!l,O 

mmmc> 

30.0 m_ llg 
.o_;m m. !l,0 

!!OJ) mche 

mch<:"S 

n3 mches 
15.51 ~;,d,· 

.\A6 ~Odv 

N,'\ mpu11'HV1lt 

0.8~ 

Pamcufa!e and CEMS 
NA dscf/MMUtu 

6' F 
760 mm Hi; 

llS.49 

89.5 

l 161.5 

1.600 m. IJ,O 

0.1763 m.11,0"lr.? 

NA dscf/MMlllll 

N,\ d<cflMMlltu 

NA MM!liu!hr 

0.{}.1707 scflml 

O.H.1715 scl7g 

C"kubunn• 
CO< N:! 
Wa1crCol!cc10<l(Vr- V,) 

Wa1C'f Va('or C"nd>mcd (V'"l'!d)) 
Wa1crCo\kc1cJ(Wr- W,) 

Wa1cr Var"' '" Silica Gel { V•"gl~1d)) 
Vol. Water Vapor m Gas 5und.(V"-(StdH 

Volume !Jn Ga.' Mctcrrd iVml 

Vol. Dry Ga> Mctcr<'<l 51and(Vm(•1d)) 
Volume llr; Gas 1'ktcrrd (Vm(m')) 

Vnl. Dn Ga' ~k!crcd S~~nd.(Vm!sul)m'I 
Sue~ M1>0!U!c P=•un: (P>) 
St;icL Ab.<>llllc Tcmpc111tun: (Tsa,;;t 

I i::o Vapor Prcsrnrc '~ "'l' 51.lcL T cmp 
!!:?O in ihcc ga' at salllral!!m (Il"'SI 

11:0 in !he g;io; fmm le>! dau (!lv."SJ 
!!10 in !he ga' med (lov.cr of1hc :! II\\~) 

b the G:!' Stte:im 5.mir~1"'1With1110? 

!)r; G"' Molecular Weigh\ (Md) 

\\'01 G:l.I Mnt<:>:ul~ Weii;J11 (1'h) 

G;u VdocU)·(V•) 

Is 1hc <lac~ cncul~rorrecl:lnp11af! 

Ate:iS\.'.lcl(A>l 

i\c1ual G;u FJo"ratc 

S1:1nd~td G"' l'hmr~le 

On· S1and~rd G:!' Fh1v,r:i!e 

;\C!ilJI Ga• Fhmraic 

Stand:wJ G"-' Hon ralC 

On· St:mdan! Ga.< flnu ralc 

Arc:i Nou.lc (An! 
!7-ti-I 

0.09~S 

385.3 

R/in_ Ilg Pcn:crn nf!;olincHc Sampl;ng(I) 

" NA 
0.69 

0.69 

NA 
OJXJOOOOl 

0.05 

0.000 

fl'f!b-mnk 

Ni1mgcn {hid°" !NO•!'" 1\02 
lbllf>.mn\c MW 

Hll. % 01 for Corro:<:lrnn 
Pl'll\t._M!\R Conccmr.mon 

ppm,.,_, Conccn!ral«>n 

ppm,. 7~0 02 C!l1!ccmratmn 

Ibid.cf Em""'"' 

IMit Em'"'"" 
lb!MMBm 

Su!fono Acid !ll!S04l 

rn1al "'"''"' 11zso~ 
MWl!1SO-.l 

02 fnrConccnon 

Concenu-.111"""' ll2SO-:t 
Cnnccmrauno as 11250~ 

Conccnlr.lln•n as ICS04 

Em1"1rm as 11250-1 

Em""onasll2S04 

Scricrnbc:r !S. 200'l 
Eili:mst 
Run J 

1'.?:50l'M 

l:SO!'M 
(irc'Cn "a n:fon:ncc m ~ cd! on 1his <httt. 

79.97 %d•· 
(!_(! ml 

0.000 ~! 
84-5 

3.'184 
J.%4 

n.745 

~5.611 

!.352 
!.292 

29.99 

1611.2 

5152:!.7] 

UlOOO 

0.080) 
0.0803 

NO 
J0.67 

29.65 

26.80 

CIRCULAR 

34.907 

S6.12~ 

!R.315 
!6.844 

1.58'1 

"' 417 
NA;Dn~NA 

NA;D11~ NA 

"' NA 
38.:?l 
N,, 

0.{l()(J0\146 

4.6! 

0.000 

8.)00 

'" NA 
4.0IE--07 

!.SJ! 
NA 

OAI 
0.000 

"' "' "'" '"' "-'<m 
tl<m 
on.Hg 

" m.lli; 
"'I. framon 

'"I. frnmon 
wL tr.icu<>n 

!bilf>.-11mlc 

!Mb· mole 

'"' 
ri' 

~cfm 

~crm 

d.cfm 
acmlmm 

'cmfmm 

dscmfmm 
fl' 

~-

lhllh·mole 

'"I.~-
ppm.,, 

ppm..~ 1%0:? 
lbldlcf 

lb1lir 

lb/1'1Mlltu 

m' 
lbllb-mnlc 

•·ol.% 
lb/dsc! 
ppm,. 

ppm4, 7"·0'.? 

!bfhT 

!b/MM!ltu 

1\Scnicrl\;;lprOjediValem Oel<nrarc C•ty Rch<>c<v'1l9·129~alcro :;ru 3Z·h·1·1 amltt2S R.31:1~\SCOT 1 & 1\9-15-0!l teo""!l\>:U meEhod 6 an~ CEMS !l·15·09 •1>. B""3 (.!OJ) 

V~km 

SCOT I 1203) 

f'<,,nt 
,\·I 
A-1 

A-J 
;\-1 

A·$ 

,\-(, 

,\.7 

A-8 

!J.! 
n.2 
B-.1 

"" B·5 

"~ 
D-7 

ll·l! 

l'11<n Dl'(dl'J 

l!!L!l~ill 
{}()(> 

""' (!_(lg 

0.0<1 
0.0'1 

IU)8 

0.07 

llunJ 

SQRTdP OriflccOl'{d!!) 

IBL!11.ru:.'. r;n 11101 
0.14~ 1.60 
0.:?65 1.6() 

0.283 L60 
U.300 1.60 
O.lOO l.6{1 

U.1l!J l.60 
0.265 !.60 

0.0& ll.145 !.6{1 

0.1H> 0.245 L60 

O.ll7 0.:!65 1.f.0 

0.08 0.183 1.60 
H.09 O_J(IO 1.W 

fUO O.JJ(, 
0,0'} 0.300 

O.OH o.:sJ 
0.06 0.24$ 

Stael fcmp 

w 
1158 
IH,U 

llbl 
1162 
! 11>1 

!]6] 

!163 

FoTC? 

F<>J,c~o 

Meier Temp tn!Om 

{.fod] !!'M(') 

89 86 
Jl9 86 

'H 86 
9Z 86 
'll 87 

'll H7 
93 87 

!1(>2 'IJ " 

llW ~ 

116! ~ 

l!M ~ 

llhl ~ 

!Jhl 
!IM 

!IM 
!lhl 

"' " 
" " 

A•cr:sc~ 0 077 U.276 -Tw ---,-H,T3 89.5 

!niii~! •olumc '1'2.H4S 11 lni1;af-;-O]um~- O.OOIJ li!cn 

Fin.11 u1lum~ 1000.59() fl' Final w•lume 0.000 Ii ten 
T"t.11 mcm1:d ~7.7~5 dad To!.l! 1ndcred (UlOO Jr.· am1.1l li1~n 

lm~m~cr Final omint.1 lni1i:1l 1..>r.1m• 

707 7~6 

76<1.5 765 
7.135 6%.S 

7~f>-5 713.5 
193.6 254.6 

w 
Tnt~I }160 1 ll75.6 

w, W, 

Gram Gom 

.J<J.O ,, 
n.o 
JJ.O 
J<l.O 

00 

0.0 

0.0 

0.0 

0.0 

"'' (W 1~W,) 
00 
v, 

0.0 
v, 

mlG:iin 

00 

0.0 
00 

0.0 
00 

0.0 
0.0 
()_(! 

00 

0.0 
00 

(V,- Vo) 

P10nie<110/15f.WOS 



AIR/COMPLIANCE CONSULTANTS INC. f"CIJ;;C ~ U< _L-. 

USEPA METHOD 8 DATA SHEET 

Method 8 Meter Delta H@: !. (oz);, Start Time: 0930 
---~'-------Meter Correction: CJ, 9 V 2:> Stop Time: / () ·5 O 

----------Pilot Correction: ; 8 t./ Umbilical Length: )0 
1 

- Q, 2.1) Control Box Num.: /08 { Probe Number: . c:; /t(~ / 

Client: 

Date: 

Plant: 

Valero Test Type: 

q / 15"' I oq Run Number: 
• 

Delav,.iare City Refinery Nozzle Dia: 

Sampling Location: Scot 203 SRU Static Press, Ps: 

_____________________ Barometric Press: 3 0 100 Assumed Moisture: Pitot Number: .'..~ 

Project Number: oll - ( z, q Ambient Temp: 7 2 °F Thermocouple ID: 5]( ~ I Filter Number: 

Test Crew:}(, (,6 f'fJ_ N\hrH K-factor (Kr) CJ CJ CJ Measured Stack Diameter: pp" -
Metered Ve!oc1ty Orifice Meter Probe Imp 

Traverse Elapsed Clock Volume Head Delta H Meter Temp. Stack Temp. Oven Out Comments 

Pam! Time Time (def) (ll P) m. H~O Vocuum Temp. Ts Temp Temp 

Number m. Hg "F "F "!'.= °F "F 

oq ~o ~31. •! d IN/AVG OUT 68° r! [.,1{:it "F 
5 ) :.:;'_ 'IC I" 0 0 I~ II ti . S-0 Z."-') <:;'<, 77 
JO P' 0, 1crc; "" 1.0 ? 7'A 11 1'" SD ZS-3 .5:; 7t,, 
I<:;' 81 5 ;., (," . I \,' 0 ) "' 7 '1 lD. Zs- I -,c;:;- ')C. Jt:, 
Zo ~17.7:7<:, ,, ~ ,0 \l 7'\f\ zoz. ·Jt:' ' 75'0 51 71:; 
z<: 'Sl '700 , ,0 1 9" '·?DO 2~'1 Z.< 5 ~6 7C. 
'io \S'-5,c;Z,c; 1 (,, .D '>\ ~ 0 ! 'R 71.('1 /~ ."i ..'.:>?, 7Y 
'.>5 G'i.7D {, l,f) o/~ I i 1 1: z47zt1_5 ?ti 
qo ?il~ (p 75 J~ i,, O · " ( i !'1'\ 25" l zs-.;; r 7\ 

! 
l.f<)" 67,t./0 ·,lo .1,D , 91 '111 Zi.11 Z . .)o S°'' 75 
50 , 71. 5'7 () I . io '-!, o ., D 'O 2 Zo "/ Z Y 13 2 '{ 7 : c; 1 7) 
<:C 9,7),i./.!.-V I. r~ t./' 0 G/o B 3 l C/G. 7C:O ZS 0 S7 7& 
In 6 1 n ':>O 717 9. 2-J. ~ J, 1 _ 111 a "'I 0 0 < 'i 1 ZS" 3 2.'i (,, "' 7 7 7 

TOTAL/AVERAGE 

Sarno le Train Leak Check 
CfMS, J Avemge IMP Contents Final \JC Initial Difference ----- - --- ----- - ------ ------~- - --

(in. Hg) Rate (fP/m) 

hnitiaJ l'i" (),Of) 
!Final le'' o,oo ~ ITl-13 1 :t:n\ 7<'""F.:"r" [/7) '( .c, '15. ('\ 

2 -1 TD. ' ') . ·1,0 ~ 

3 IJ -.. n-l,,, 1['i(./ 111. 0 
4 I 110;:.. . r~ "\ IL " 
7 ~llALA Z'7 1, z-,y, 1 

Pressure 
Static 

C:\Users\cbartiey.AIRCOM\Doc:uments\Valero meth 8 Page i 



AIR/COMPLIANCE CONSULTANTS INC. 
USEPA METHOD 8 DATA SHEET 

Client: 

Date: 

, Plant: 

Valero Test Type: 

q \ tG' /oq Run Number: 

Delaware City Refinery Nozzle Dia: 

Sampling Location: Scot 203 SRU Static Press, Ps: 

Barometric Press: 

Project Number: rR, \ l. q Ambient Temp: 

Test Crew: :)(... C& -(j.\ V\'IJfJ (/:fl K-factor (Kr) 

Metered Velocity Orifice 

Traverse Elapsed Clock Volume Head DeltaH Meter 

Pomt Time,..,.. NTime {def! (Hl m.H10 Vacuum 

Number "' m.Hg 

q[.D75' 
) 5,070 ' {, LJ,o 
I b 5119,a 15 I 111. D 
it) l'fD7 '2.'1 . I~ ii, 0 
7o CftiG .\130 . ·- .o 
-zt; c10, 15D • • n t ' ti 

1>o \"\,(o 15 I iP I 'CJ 
~< ii(,, 5''6 C) " I" 

., . 0 

~b rn.r:; 0 ! , ' t.\' D 
911 i•'J,{.p,L ~o " In ,0 
_)D J'SO, ..;y~ ,, n ( .o 
5'; <j ) lj I IL>' t; I .D • n 

{,b lf4~ i10 'c l/, 0 
' 

TOTAL/ A VERA GE 

Sample Train Leak Check 

Method 8 Meter Delta H@: 

2 Meter Correction: 

~ Pitot Correction: 

-o.Z-o Control Box Num.: 

50.oO Assumed Moisture: 

7) °F Thermocouple ID: 

CJ CJ CJ -·- -

Meter Probe 

Temp. Stack Temp. Oven 

Temp. Ts Temp 

"F "F "F "F 

IN/AVG OUT 

(. 'Ob 11 25'0 211 'G 
'3 i:l (, j(p~ UI z~/(., 

it.\ e1 'n l.)'D Z.i.J 1 
ii.I Q. I I(,. L l5'0 z. ~ 'ii 

' 1 l.\ £i 7 ~ lzt'i 24\ 
•i4 ii 1 / ,, G6 ;z. Lf ') 
' {,I ~ '?, 'O 2. 1111(, Z1i"f 
1'1 '6 7 ! 9, 'l, , .t:; I 71.J'b 
'1"! 'OB i <a z. 2.-ll q Zs3 

' G 16 'ti 17 \!, z.c;:o 7.,lJ l. 
' 'l :>, 6 r 7 & '].LJ{! l5-;; 
(' ~ p, 7 I £, l 7g6 ?U '0 

r-agc __ m __ 

L &:iC. Start Time: 

0 .'\101(; Stop Time: 

1100 
'il!!!1. 

' i{ Umbilical Length: 50i 

1 LJe. i Probe Number: SAC-\ 
Pitot Number: 

~-J:ic- l Filter Number: 

Measured Stack Diameter: fuL'.'. 
imp 

Out Comments 

Temp 

"F 

68° fl (,"ti<:IZ, • F 
a {pf< 

s-r~ 1aljj 
s IA n4 
r::: 1 '1n 
)I(, 7D 
~'1 7o 
51 7o 
')( 70 
t"' /~Ci 
'l" 76 
t-o 71 
In I. 71 

~ Cf[__,.(¥\ 5 1 2 3 Average IMP Contents Final Initial 6~ifference 
(in. Hg) Rate {f\l/rn} 

hnitinl I " I• 0, c> 0 
(Final 1()'' o,oo E-1-1 T-1-1 I I {'11 r-rf. ;( , ..,,,. .. 

2 I ff.\ . ',, . ' '11'.~ "'} 

3 1.h 02 •L <., 
' '11)7, 0 

4 \-ho~ I,. ~ 
. 

..J-0 , ~ 
' v ' , 

Pitot Leak Check 

~reSsfile T!f-=F-f I Static -t"" --= , 

J ~1Ljli\ . )f.I) ; ;:y1 .l-j 

C:\Uscrs\cbartiey.AIRCOM\Documents\Valero meth 8 Page i 



AIR/COMPLIANCE CONSULTANTS INC. Page __ or __ 

USEPA METHOD 8 DATA SHEET 

Client: Valero Test Type: Method 8 Meter Delta H@: j. 6 (.,~ Start Time: f 2,,f?O 
Date: 

Plant: 

q / 12/ OCI Run Number: • Meter Correction: [2 .1\ ~"b Stop Time: /,35-0 
Dela\vare City Refinery Nozzle Dia: Pitot Correction: , i · Umbilical Length: !/'-D 1 

Sampling Location: Scot203SRU StaticPress,Ps: -Q,}\) ControlBoxNum.: j<:;''IJ\ ProbeNumber: *I 
Barometric Press: rj\) , QC) Assumed Moisture: Pitot Number: --------------------- - ;.) 

Project Number: \f\-\:J..'\ Ambient Temp: 1 °F Thermocouple ID: ,5k}C • \ Filter Number: 

Test Crew: ,6 (; 1..;r;,, (;{)-, \~---1"'~-- _______ K-factor (Kr) C:::J C:::J C:::J Measured Stack Diameter: </)Q" 

Traverse I Elapsed 
Po mt Time 

Number 

# 
I 
!O 
f{( 

10 
.;~ 

l,o 

1.S 
l.\O 
% 
,)b 
:;s 
~\) 

Clock 

Time 

c; 

TOTAL/AVBRAGE 

Metered 

Volume 

(dcO 

I CIJJ.B~.~ 
LJ q; TIO 
"i'l-io ,f]oo 
tf(,L/, lC,0 
GfG16.1nqi:; 
72.ttS' 
?~.Ill-JO 

llfAO,Lft:;O 
l'iRLl,4 :;v 
l'IBB. '125 
l'J<i~ I S'Co.S' 
1''.'flC,,G$ic;-
fooo,Jrto 

Samole Train Leak Check 

Veloc1ty 

Head 
(6Pl 

Cetv\S 

Orifice 

Delta H I /Vlcler 
m. H20 Vacuum 

Meter 

Temp. 

m. Hg "F 

TNfAVG OUT 

ii.<; Cl,' (; 
I I /,/' c:; 1 < ~ fn 
,i;, Li.< 11 'O(o 

) ' u( ·;, i (,, 
I r. , ') CJ 3 (/, 1 

''· .~ 4', 87 
i,1 r /1 ~I, S' G~ P-, 7 
), b '[I c:: C/~ 37 
, In •1,i;- ! 4 87 

f,(; LI, c;- Cj ' 97 
I, (o CJ I (" 

q \, 0..7 
id.. (..}, S' tt1 91 7 

2 J Average 

Stack 

Temp. 
OF 

Probe 

Temp. 

Ts 

OF 

Oven 

Temp 

OF 

1 J loo I 7. .:;v-1 ZS7 
11.'i:;CfJ I /''1112lf1 
r (, s- r2 c:;o r z lf 7 

Imp 

Our 

Temp 

OF 

680 

c..o 
("'({ 

/:h 
to I I Js;z_ I 750 1-r, 
r.4T2-rg1··z41 (_ 

•n 

;q I 2~'j I Z.:; v '} 

I Q.:1 1252. I Z/50 .'i' 
tSTI74 I? I i~Z r:o 
irr.1 I z4q I ZS-/ t, 
ILf~ I Zf.lTz~z; !n 

i i IL/\) I J5t.I I 2 S" l (p z 
I c7 I Z'f'6 I Z5'3 cO l 

IMP Contents Final 
(in. Hg) Rate (fP/m) 

hnitial 1"\h 0,00 
I Final IOH t) 00 1rr-r11 1 l If(\ 

2 11' A 
3 ,j._ 0 '2 

4 lh.oz. 
Pitot LeakCheck ~ <;iud! 
Pressure I J- / ._, 

Static I ~·-

C:\Users\cbartley.AIRCOM\Documents\Valero meth 8 Page I 

Comments 

f/Uf;;l Cf 
70 
71 
7 
7Z. 
7 z. 
., 7 

r:: 
1~ 

7 
7'2, 
74 
7Y 

Initial Difference 

07,0 7~ " () 

-, f,, 'L '-J 7?' .0 
IU ~ "> 1. <1 ( • e:; 
'-iC. '') 11 ,) 

~ 93,t. 'Z"iY, in 



AIR/COMPLIANCE CONSULTANTS, INC. 

Client 
Prqject No .. : 

Test Location: 
Test Crew: 

Pitot Tube ID No.: 

' 
Date: '{I 1t; lo</ Time: 09.t; I 

Stack ID 5· 203 
Measured Stack Diamcler Bo'' 

Run No .:L 
Static Pressure (in. H20) .. -!), 7 r) 

Barometric Pressure (in Hg) .'3 {) 1 CO 

Traverse Velocity Stack Temp 
Point no. Delta P (Of) 

fl I i 0 n ' '(,, 
z I 01: ' 7 

:r ,07 ( v 
/) 

if .. 04 5 q., 
<::"'' ,n "1 
h ,Ol . oo 
7 ' ()/,, 200 
1::5 .or:.. 'l'i5 

Br r 0 (, i 'f 
7 • D 7 l/'f ) 
g . ox 'i 
!.f I(} 1 zoo ,, , Jo z.vo 
6 I 09 I ZOI 
7 I D0 1200 
P. I 0 (.,, fl<j~J 

USEPA METHOD 2 DATA SHEET 

I ' 
Date: 'f J /.t:. IOli Time: 1131 

I . . 
Stack ID <; - Zo 3 

Stack Diameter Bo;\ 
Run No Ol 

Static Pressure (in H20) -n z.._O 
Barometric Pressure (in Hg) j {),, O cJ 

Traverse Velocity Stack Temp 
Point no. Delta P (oF) 

IJ.· ,06 77 
z I{) 7 11 '},' 

""' 
,07 ,- 5' 

lf . of! /I '8 
s- Ii 0 if.,, 
(o .09 II 7J 
7 ,og 1177 
a 107 II 7& 

/!-,( , Ob J lvo 
2 ,oB I 

,, 
~ .DrJ I 11 
i ,0'1 !l{JZ 
c;- , iD II ffZ 
b ,or;, I ifJZ 
7 r0'6 JfBZ 
v, ,D7 11 ff I 

' ' 
Date: q J I t, / O '1 Time: I ZS-S-

I ' Stack ID ,S-203 
Stack Diameter f<(n'I 

Run No 3 
Static Pressure (in H20) ·-0, 2.0 

Barometric Pressure (in. Hg) JO, 00 

Traverse Velocity Stack Temp 
Point no. Delta P (oF) 

;; I . ot. '15q, 
7 ,07 1

/ fnD 
2. ,08 (,, I 
lf '0 c; f {., 7 
')' ,.o</ t v.z_ 
6 I 0'6 1r; r 
7 , D 7 I {,? 

!'< 106 lbZ 

f!, I I or,, t/lnO 
2-- 07 I /fo I 
'? '0'6 / t?,Z 
l/ I 0 'I //62 
~ 'I() {IC- 7 
(p IO'! '.I 6Z 
7 , oP. //,,, l 
R ,06 , JbZ 

C:\Users\cbartley AlRCOM\Documents\Field Data Sheets\Manua! Method Data Shcets\Mcthod 2 and 4 Data Sheets Flow 



SCOT 2 (804) 



Client 

l'ro1ect No.: 

l'l:tnt 

Unit 

Unit Opa;iuon· 

llluc 15d:it:I mpu1. 
O:>t:>lnpnl 

Control no~; 
Mc!crDH.,(0.75 o;cfml 

Meter C:ilibr.ilion Fac101 (YdJ 
Test Time (l11cta) 

Ilammcmc Pn::"nn::(l'ha<) 
Slack S1a11c l'n::.sun:: (Pg\ 

Siad, Oiamclcr (!») (L if m:tangularl 

S1;1,~ Wid1h (enter NA if '""ular) 
Noulc Diamctcr(llnt(NA ifNAJ 

CO:?. 
0, 
l'wducl Ra10 (enter NA if nnt n""<l«!J 

l•thc mput ton.~1rmwic?(YES' !) 

l'ilo! Tube Cocfficocnt (Cp) 

Sam pk C:>kubnnn Tille 
Fc@68 F and 760mm l!gH•M if!',\) 

S1and:irt1 Tcmfl"r.Uun:: 

Standartl Pn::"mc 
Pitut Tul>c C.m,1a111 (K[ll 

c .. kul:>tinn• 

i..tctcr Tanfl"r:itmc (TmJ 

Stac~ Tenipcr.i1urc<Ts:i•g1 

Orifice Prcssun:: Dn>pld!la•gl 
(ja.Vdocm· llcod \di'\" ·a•g 

F,@Standa>d Condition• 
F, @Sun_ Cond. k Ac•ual O:?. 

!!cot lnpul Ba«.-J un F., 
Kl method.\ 

K:!mcthod.\ 

Klmcthnd 5 
K4mcthod 5 
Sund:ir<l lt.-mok •nl!!mc 

Cnrbnn Mnnn~idc !CO! 
MW 
O:! for Com:ct1<><> 

Conccntr:innn 

C<l!!CC>l!r:innn 

Con~cmr:umn 

C:<1nttn1r:i11nn 

f:mt~~mn 

Em1$s1nn 

Valero 

09-!;!9 

Valero OCR 
SCOT 2 (l!O~l 

nom1al 

lkd is" Clllcubunu_ 

!462 
1.684 

0.99~ 

6-0 
J0.00 
-L10 

n.o 
NA 

NA 

14.HO 
:;_os 

0.8~ 

H2SO-l :and CEMS 
l.09~ 

'" '"' 85A9 

76_~ 

\J!5.J 

l.700 
O.JOJ4 

1.09.1 

1.0'1.\ 
;;, 

0.0--1707 
0.0~7!5 

!7_6.\ 

0.0945 

385.) 

" ; 

!0.87 
!0.87 

8,0! 

0.0000008 

IH>S 
0.0(16 

Test Dale; 

Tes! I.oc:ition: 

Tes! Run· 

Tes! Starl Time: 

Tcs1 Finilh Time: 

Pin~ ,. "n:fcrcncc 10 a cdl on :ano1hcr >hcc1. 

m.Up 

mmulcs 

~ 
CO+ N2 
W:atcrColk.:l«l{Vr V,) 

Waic1 V:iporCcnden~jV"c(stdJJ 
Wa1crC01!0<:1e<I (Wr- W,) 

1n. llg Wa1cr Vaporm Si!iellGd (Vv.-,;g(s1d)) 
m. IJ,Q Vol. Wa1cr Va pm m Gas St.1nd.(Vv.i,td)) 

mchcs VolumcDryGaoMc1cn::d(Vm1 
mo;hc• Vol. Dry G:is Metered Sland.{Vm(s!d)) 

""b<.'$ Volume Drv Gas Metered (Vm{m 1
)) 

~~ d~ Vo!. 011· Gas Mclcn::d Stand_(Vm(<1dJm 'j 

~- d~ St.~ck 1\b«>lu1c Pre.sun:: {l's) 

mp"t ionlhr Stack Ab"'1lu1c Tempcr.imre(Ts:i~i;I 

1!20 Vapor Pressure@ avg S1ack Temp 
1120 in the gas at s:ilUr:itoon (Dw:sl 
!l'.!O in !he i;as from test d:i1:1 (D"s) 

d.cllMMUru lt:!O in the i;as u=f (lov.crofthc 2 lh••! 

F '5 the Gu S1rc;im Samr:ucd Wi1b 11'.!0'! 

mm Ilg Orv Gas Molecular Weigh! (Md) 

Wei Ga• Molecular Weight (M•) 

Gas Vdodly(VsJ 

c 
m.11.0 
m.11.0~112 

d,,.;f7MMB1u 

d"'fi"MMBm 
MMU1u!hr 

,cf/ml 

,cf/Jl 

ftrin. l!Jl 

fl1/lb-mo!c 

Is ihc stad cm:-ular or <e<:l:rni;ular'! 

An:::iStacl(As) 

Act.ml Gas flm•r:i!c 

Standan! Gas Flo"r:ilc 

D>V S1am!ar<l Gas F!o\\rJtc 

i\c!U:il Gas F!owr.i:tc 

Standard Gns Flnwr.Hc 

Orv Srandan! Gas Flm•r:ue 

Mell Noak (An/ 

Percell! nfl,.,,kinct1c S:impling {I} 

Ni1r,,gcn Ch id"" !NOx! :n N02 

MW 
O'.! forCom:cuon 

l\:tilb-molc Concc01r:it1on 

'"1. ~;. C<>nccnlr:itrnn 

pp1n,,., "'"' C<1ntcn1r:iunn 
ppm,,""' Em1s1r\ln 

l'l'"'J• 7~00:! Emmmn 
ll:>!d><:f Sulfuric 1\cirl !ll2SO.\J 
lh/hr 

u~~lMOm 

Tota! '"-"" as H2SO.\ 
MW 1!2SQ.I 
02 forComxt1on 

Conccn1r:itmn :u ICS04 
Ccnttntr:itrnn"' !l'.!SO.J 

Conccntr:mnn"' 112S04 

Emmron a~ 11:?.SO.\ 
Enmsmn"' 112504 

Scp!cml>cr !5, 2009 

E~hau'! 

Run I 

•J:JO 1\M 

!0:30 1\M 

Gn.""Cn "a rde<cucc ma cdl on !his sheet. 

83.15 ~Odv 

0.0 ml 

00011 o;cf 
1~7-5 

fi.955 
6.955 

·15.505 
H.809 

l.289 

l.269 

19.91 

177.\.9 

80661.60 
!.0000 
11.11~4 

0.13~4 

NO 
30.45 

18.?K 
J!.:?.<J 

CIRCULAR 

2ll.2H 

5.t.()89 

15,785 

13.fi65 
1503 
rn 

'"' N,\JJn • N1\ 

NA:On !"A 

4(> 

!I.% 

8.8~ 

nnmmo1~ 

' " n 01 ! 

7.~·HI 

"' ; 

J_fi/,E---07 
!.~~ 

0.% 

O.JO 

0.003 

sd 
~r 

dad 
M 

dacm 

d""m 
m.Hg 

R 

m.f!g 
•-o!. fr:icuon 

•ol. fr.ic!1nn 

•OI. fr.it1ion 

lbtU,,mok 

lh/lh-nmk 

'"' 
n• 
acfm 

~rm 

d'd"' 
~cmlmm 

""mlmm 

do;cm'mm 
n• 
•-:. 

ltV!b.mo1c 

"'!. ~-
jl{lmJ, 

ppni,,. 7~002 

!h!d,cf 
!brlir 

lhiMMBtu 

m' 
lhl!b-mnk 
mt~-

U.rd,,.;! 
ppm~, 

1"1'""· n~o2 
lM1r 

lh/MMBtu 

1\Sct\lcr11"p<o1eC11Vaiefo °"'""""' C<ty Rcfincry\09,'29 val=> SN J2•l'l-1•1 arid li2S Ralas\SCOT 1 & 219,15.-09 l,,.tO>G\wJ mell'lod e aml CEMS 9·1f>.09 .is_ R=l BG4 

Vakro 
SCOT2(80.\l 

l'.!!!JiJ 
,\-l 
A-2 

A-J 
A-1 
A·S 

,\.6 
,,,7 
,,,s 

ll-1 

B-2 

B-3 

·~ ll·5 
!),(> 

!J,7 

U-8 

l'il<>t0P{d!'l 

lliLl!illJ 
0.08 

O.O<J 

0.09 

O.ll 
(LIO 

0,10 
0.08 

0.07 

0.09 

O.lO 

0.111 

0.12 
0,10 

00'> 

0.118 

11.08 

Anr:lj!C 0.(19 

Run I 

SQRT di' Orifice DP (dl!l 

(.!n.1!201''1 lin.11201 

0.183 1.70 

0.300 l.70 
OJOO l.711 

0.332 1.70 
0.316 !.70 

0.316 l.70 
0.183 1-70 

0.165 

O.JOlJ 
0.3!6 

O.Jl6 
0.346 

0.316 
0.]00 

0.183 
0.283 

1_70 

L70 

1.70 

1.711 

l.70 

St:lc~ fcmp 

l!J 
lllO 

lll8 

1lll5 

13'.!2 
!308 

!324 
1325 
1:mt. 

1315 
01 l 

1308 

!131 

0.3113 L70 015.3 

f orC~ 
f<>l.C"'ll 

Meler Trnip ln/Ou1 

H'.2£1] ! F or Cl 
n 71 
74 71 

76 7l 
11 n 
78 71 

7>.l 73 
SI 7~ 

"' 

" BJ 

" " 

" 

" " " ;; 

76_.\ 

!ni1ia! \olumc 6.\2..t--:fO Ii lnitl~l •n!umc I) O!lO li!crs 
Final •olumc 687.945 W 

Total mctcn::d 4'.>.505 dacf 

lmpmccr 

" Tot:il 

Final cr.tm• Initial crams 

763.3 I 777.9 
7.\9..\ 682 

772.3 

"' 265.6 

J263.6 
\V, 

72.\,[ 

689.9 
142,2 

JI 16.1 
w, 

Fi!l3! \ol11mc O.OOU !i1c•~ 

Total m~1cn::d 0 000 di". act1J.1l lilcf'i 

Gr:imGam 
-14.f> 

b1A 

~8.2 

23.1 

23.4 

00 

n.o 
0.0 

0.0 

0.0 
147.5 

{Wr·W,J 

Final m! lnifalml 

00 0.0 
v, v, 

m!(iam 

0.0 

0.0 

0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
o_o 
oo 

{V!-Vi) 

l'rln!O<I 10J!Sf.W09 



Gien1: 

Pro1ci::1 N".: 
!'font 

Uni1: 

Unit Of!<:rat1n!I: 

Blue'' data mpu!. 
0:1ta lnnul 
Control Bo.~: 
Meter 011...- (0.75 scfmJ 

Meler Calibr.:111on Famir(Ydl 
Tes! Tlmc{1l1e!:t) 

Uammctnc l'to$nrc(l'har) 
S1ad. S1:mc !'rcssnrc (!'g) 

St;,d Diamc!ct(Os)(L ifm:tangnfatl 
Siad; Width (cn!cr NA if cm:u!arl 

Nou!c Di:1mc1cr(Dn)(NA if NA) 

C02 

00 
l'mduc1 ll:!lc (c!ltcr NA if no! ncedc.Jl 

b the mp11110111lir mcuic? (YE..'i"!l 

!'i!Ol Tuhc Codlicicm (Cp) 

S:1mp!c C:!kulatmn Title 
F, !If' 68 f and 760 nun Ilg (N,\ ff NA) 

S1:1nd:1rd T emfl"ralUrc 

Stnndmd Prcssurc 

Pilot Tul><: Con•l:lll! (Kp) 

C:tkul:>jum• 

Meter Tcmpro11urc {Tm I 

St;ick 'f trnf!<:mlurc (T ""'' 11! 

Orifice P1cssurc Dmp(dlla•-t!l 
liasVcloc11y Hc:id (dl')' "a•·l! 

F, !if S1:1ndard Conditions 

F, fr Stan. Cond. & Acma1 02 

lleat lnpn1 !lascd un F~ 

K!mcd>od 4 
K2mc!lmd ~ 

K!mc1hodS 

K4mc1hod S 
Standard 11>-mok \Olumc 
C:trhnn Mnno•itl<' CCOl 

MW 

02 for Com::ctum 
Conccmr:mon 

Cnnccntr:>!1t>n 

Conccmr:mi>n 

Cn11ccmr:11mn 
Emrss1rn1 

Em1>mm 

Vnlct-o 

0'1-129 

V:akm OCR 
SCOT2(ll(!4) 

normal 

'fnl Dale 
TO'St l.ncamm· 

Test Run: 

Test Stan Time: 

'f CS! f'ini>h lime: 

Red;, a ulculauon. PinJ.. ''a rcfcrcncc to a cdJ on another 'hoc!. 

!462 
!.684 m. 11.0 

0.994 
60 mmutes 

JO.O 111. Ilg 
-J.20 m.11,0 

71.0 mchc:; 

na mches 
<l~ l!!Chts 

!4.76 %d~ 

2.18 ~·d·· 
mput tonlhr 

0 

o ... 
Particulate :and CEMS 

l.094 dscl/MMB1u 

6S F 

760 mm Hg 

115.49 

83.6 

!319.6 

LiOO 
0.JIO! 
l,094 

1.09~ 

765 

0.04707 

0.04715 

17.6-1 

0.0945 

3115.3 

f 

f 
m.!l:O 
m.11.0~112 

tlscl7MM!hu 

thc!7MMBtu 

MMB1u/lir 

><;f/ml 

.cflg 

It/in. !lg 

fl'llh-mok 

~ 
CO• N~ 
WatcrCul!ccu:tl (V,- V,} 

Waler Vapor Cnndcn"'tl (V"tjs!d}) 
Wa!CI Cnl!ci:1ro {W, - W,) 

W:u..- Vapor m Si!ic:i Gd (V"-,;g(Md)) 
Vn!. Water Vapor rn Gas S1and.(\"•(~1d)J 

Volume Dr.- Gas Metered (Vmj 

Vol. Dn- Ga; Mct<=d S1:1nd.(Vm(std)) 

Volume Dr.· Gas Mctcrcd (Vm(m')) 

Vu!. Dn-- Ga< Mc1crcd Sund.(Vm(sit!Jm'l 

StacJ.. ,\h'><1lu1c Prc'5urc (!'>) 

S~icJ.. ,,h«>!u1e Tcmr-:r:iturc (T>.:1•l!l 

l!:!O Val"-" Prcsrnn: "i' 3''fl S!acJ.. Temp 

1110 in the i::a• al .. 11ur:ilmn (!l"s! 

!CO in 1hc gas frnm t,,,;l data (lh,st 
1120 in the gas used (lo"crofihe 2 !h••) 

b !he Gas Sueam Samr:11ed With l!:O? 
Ory Ga• Molecufor Weigh! (Md) 

We! Gas Mnlci::nfar Wei~>! (Ms) 

(]"" Vdrn:u' (V~J 
ls. the "acl.. c1rcul:1r ur rcc!nngubr? 

Are:i SI.le~ (As) 

1\(1\l.1! Ga> Flo\\r.l!e 

S1and:lrd Ga' F!owra1c 

D.-. S!and"tl G:1s Flon~alc 

,,cu1a! Gas Flm•r:ilc 

Sundard {ias F!o"mtc 

Or.· Stamfard Gas l"loM;ile 

i\rc;1Noulc(,\n) 

l'en:cm nf l'-<•i..incllc Sampling(!) 

Ni1r11~~n !hidM !1"0•1 'u NOl 

" lbllb·mole MW 

7.66 

7.66 
5.6? 

0.0000!){)6 

0.47 

0.004 

,nt % 02 for Com:cnnn 
ppm,,,~"'" Conc<"lllr:!U<>n 

ppm,,'"-"' Cone<~llr:!Uon 

ppm,. i% 02 Cunccmr:11mn 

lh/dscf 

'""'' lhJMMB1u 

E""''"'" 
Emr%uln 

Solfunc Aci1! fll2S04J 

T01al "'"''a' J l~S04 
MW fl'.!S04 
02 for Corrcc1mn 

Conccmr:ilmn as I 12SIJ.t 
Cn11ccn1r-:H1<m "-' 1!2SO--l 

C.mc<.,,lr:i!mn "' 1!1SQ.I 

Em"""" a• I !2SO.i 

Em"""" a> f!2S04 

Green "a rcfercncc !o a eel! un this >h<:et. 

83.06 
0.0 

0.000 
1~6,2 

6-1193 
6.S<Jl 

4S.J20 

.i4.03S 
1.2113 
!.247 

19.'l! 

!779.3 

8!-171.05 
LOOOO 

0.!35-1 
0.135-1 

NO 
30.-15 
2H.76 

n.OJ 
cmC\JLAll. 

28.17-1 

S-UJ? 

16.1 !H 

13.'IJ(, 

!.S39 
45(> 

305 
NA:On ~ N,\ 

NA:Dn n N,\ 

" ' !5.60 
I LS? 

ll.000001'1 

1.56 

0.0!4 

6.140 

"' ' 3.07E-07 

!21 
0.80 

0.26 

0.002 

%ti•· 
ml 

~r 

~' ,er 
dacr 

dscf 
dacm 
dscm 

in. Ilg 
R 

in. Ilg 
•<>!. fr:i<;Uon 

'"!. frncuon 
•<>I. fr:ictron 

!bllb-mn!c 

!Mh-mnle 

'"' ,,. 
acfm 

;.cfm 

tlscfm 

acrn!mm 
..:mlmm 

dscmlmm 

o' 

~-

lh/!h-molc 

\O!. ~-
ppnlJ. 

ppm~, 7%02 

!hfd;.cf 

!lv1lr 

!blMMBtu 

IHJ;! 

!bllh-mole 

HJ!.% 

!b!dscf 
[l/lffiJ, 

Jll'"'-'· 7~002 
lhihr 

!li/l\-IMBtu 

l\Scrwrl\aj>r1J]<'d.\Valcro o.,i,..,..,,c 01y Rcf"1C"!\IJ9-129 v~!cro ,_,,_, J2·1>-1.! .;u>d t-aS Rma•ISCOT 1 t. 2\9-15·09 !e>1'"9'-'"-' mc!had B df><! CEMS 9-15.03 D$. Run<! 804 

\'::dcro 

SCOT2(804l 

D:iJ!!l 
,\-1 

,\-2 
,\.J 

''" ,,., 
,,~ ,,_, 
A·S 

.. , 
B-2 

ll·' 
IP 
11.5 
JJ.(, 

11.7 

o., 

1'11.,1lWi<ll'l 

l!!L!!_:)_Q] 

om 
O.IO 

0.!2 
0.12 
O_IO 

0.0'} 
0.08 

IJ,O? 

0.0? 

H.1! 

0.1! 

0.11 
0.10 
0.10 

0118 

0.07 

Run 2 

SQRTd~. Orifio:cOP(d!I\ 

(•!!...U~D.C Im. !CO\ 
O.JOO 1.70 

O.l!6 1.70 
IJ.J-16 
0_].16 

0.316 

0 . .100 

0.2113 

0.265 

0.300 
{l_JJ~ 

0,332 

0.346 

0.316 
0.316 

0.183 

0.265 

1.70 
!.70 
l.70 

l.70 
l.70 

!.70 

J.70 

1.70 

1.10 

1.70 

StacJ.. Temp 

ill 
!312 

!314 
!32! 
1324 
1309 

1311 
1315 

!312 

IJ12 
1324 

133~ 

!331 

AH,--,,l!C 0.310 l.iO IJ!'J.6 

For~ 

F~1.c~o 

Mc!erTcmp !niOu! 

U'.i>LD IF<i<CJ 
85 81 
86 81 

" .. .. 
" " " 

"' 85 

" " 

" " " " " 
" 

" 80 

"' " 

81.6 

!ni1ia! •olumc 69'1.0110 fl' lnilial \Olumc 0.000 li!er.-

final \Olumc 7.1.f.J!O f1' Final •olumc 0.00(} litcr.-

To1:1l mc1m:<l ~5-110 dacf To~~I metered 0.000 dr.· ~c!ua1 litcr.-

!mnmgcr 

-"
Tot:a! 

762.'l 

"' 7~llA 

/.\~.I 

2'11.:i 

H~5_1 

w, 

7(,8 

720.6 

11152 
12< •. 2 
15'1-5 

:11795 
W, 

Gram Garn 
-5_! 

57..f 
~).2 

!?.'I 

32.8 

00 

RO 
0.0 
0.0 

.E.:Q_ 
1·162 

(W,-W,) 

Firui!ml Initial ml 

00 00 
v, v, 

mlGam 

0.0 
n.o 
0.0 
0.0 
00 

00 

0.0 
0.0 

0.0 
00 
0.0 

(\'1-Vi) 

Pnn1~<j 101151<009 



Cliem: 
l'rnp:q N(>_; 

l'fant: 
Uni1: 

Unit Orcr.itmn: 

O!uc "dab mput. 
D.:.l!llnnul 

Control Bo-•: 
Meter DH., (0.75 !>Cfm1 

l>fe1crCallhr.111rn1 focmr(Yd) 
Test Time (TI1ct.:1) 

Bammctm: Pressure {Pb.:111 
Siad.. Static Pres~un: (1'£) 

Siad. Diamctct(Ds)(L ifm;1ang.ulor! 

Sllod. Wid!h (enter NA if Clrt:Ubf) 

Nu.lie Di:unctcr (lln) (NA if NA) 

C02 
02 
ProJuct Rate (enter NA ifnr>I "''t:dcd) 

Is the •nput mnfhr mctric? {YL'i~J I 

l'imt T ubc Codlicicn1 (Cp) 

s~mplc Cakubcmn Tille 
F,@<18 F and 76ll mm flg(NA ifNAl 

S1and11d Tcmrcr.imn: 

Stantl:tnl Pf'C'Unn: 

Pilut TuhcConst:rnl (Kp) 

C11ku!111i!!n~ 

Meter Tcmrcram"' (TmJ 

Sllod. Temperature (Ts.:n·g) 

Orifice l'n::mm: Omp (dffa,·gj 
liasYc!<x:nv llc:id {dl'r 'a•g 

F<@l S1:1mfanl Cnndi1ion> 
F,@ Stan, Cond. &. ,\cuiat 02 

l!c:it Input !fasctl on F• 

Klmc~md.\ 

K:!mc1hod.\ 

Kl method 5 
K.\mcthod 5 
Standanl !O.mn!c H1!umc 

Carlmn Mono~i<k !CO! 
MW 

02 fnrCorm:unn 
Conccn1r.11mn 

Conccn1raunn 

Conccntr.ilmn 

Conccmrmmn 

Em<>smn 

Em1ssmn 

Vakn. 
0\1-129 

Valero DC!\ 

~O~J 

norm~! 

Rt:d ;, a c.1kulnU\ln. 

!.\6:! 
L6S.\ 

0.\l<J~O 

"' 

T.:st Oa!c: 

Tc:>! Locatmn: 
Tcsi Run; 

Tc'! St.:1r1 Time: 

T"'I Finish Time: 

l'in~ ''a n:fon:ncc to a cd! on anoihcr sheet 

c~kub<ion• 

m.H.O 

l!UllUICS 

CO->-N2 
w~1cr Collected (V,- Y,) 

Wam· YnporCoodcnsctl {V"tjsld)) 
WmcrCnl!cc1cd (W,-W,) 

J0.0 '"·Hg Wmcr Ynpnr m Silic:i Gd {V\\SJ;{Sld)) 
Vol. Waler Vapor m Gas Stand.(V"{sid)) 

Volume o.,, Gas Mctcn:d \Vmj 

-1.20 m.H-0 

n.o mches 
mchcs 
mchcs 

Vnl. Or. Gas Mctcn:d S!nnd.(Vm(s1d)) 
Volume Orv Gas Mctcn:d {Vm(rn')) 

l.\.28 ~• dv Vnl. Orv G:LS l>k!cn:d Stand.(Vm{std)m'l 

Stack Ahsn!utc l'n:5'un: {l's) 2.15 ~Odv 

mpul wnllir 

0.8~ 

l'a11u;ufa1c and CEMS 

StacL Ahso!utc Tcmpcr.ilun:(f,...vg) 

1120 Varor f'ressun: I?· avi; S1:1d, Temp. 
!l:!O in d>c gao at ~tur.111011 (D"s) 

11:!0 in the gas from lc~t data (ilws) 
l,0\1~ d!>efiMMllcu l\20 in !he gas used (lo"cr uf1hc ::! Bwsl 

Is 1hc G:c' Sm:am S.:.turnlcd With 1120? 
Ory Gas Molecular Weight (Mdl "" 7(>0 mm !lg 

85 . .\\1 

88.6 

IJIJ.7 

l.7!l0 

O.JDS 
l.09~ 

!,09~ 

m 
U0-1707 

!J.Q.1715 
17.6~ 

O_il'J~5 

385.J 

'" 
7.:!5 

7.25 

5.J8 

0.0000005 

OAS 
0.00-l 

!!L!l-0 
m.!!.O"lf.2 

d"'flMMB1u 
d«:ffMMBm 

MMlltulhr 

!>Cf/ml 

..:fig 
!(fin_ fig 

ft'tlb-mnle 

Wet Ga• Mo!eculor Weigh! (Ms) 
G.:i; Vdocny (Vs) 

Is the sue~ circular or n:c1angubr'/ 

i\11:'1 SL~d. (Asj 

Aclual Gos Fln"rnlc 

Standard Gas Flo"rnlc 
Ory S1nndanl Ga~ Fhmm!c 

Acmal Ga' F!owr.llc 

S1.:md.1rd G:LS Flo"r.ilc 

Drv St.:1ndard G:LS F!o"r.l!c 

,\n:a N<1uJc (An! 
Pc<ccm ofl>0lincnc Sampling(!) 

Niln>gtn O•id..,; !N01! ""NO! 
lb!lb-mnlc MW 

\o!. % 02 forCorm:uon 
ppm,, M><• Conccn!r.ihon 

Pl'"'"•''"-' Conccntr.mnn 
ppm,, 7% 02 Com:cmr.11mn 

!h.'dsc( Em"""" 
ll>l!or famsmm 
lhlMMB1u Sulfonc Add Cll!SO.\J 

fn1a! m..1ss as l \2SO~ 
).1Wll2Sfl.I 

02 forCorro:tmn 

Cnnccn1ra11on :c• ll:!SQ.l 
Conccmra110n as 1!2SQ.l 

Cnnccmraunn as l!!S0-1 

Em!SsHm a• I !:!SO-l 

Erm>~""'"" f!:!S0-1 

Sen1cmhcr IS. 200'1 
b.hoU>t 

!(uu .l 

12.52 l'M 

1.52 l'M 

Green "n 1ckrcn<c '"a eel! un chi> 'heel 

83-51> %d•-
o.o m! 

OOOIJ ""'r 
1~2-2 

/,,70, 
6.705 

~5.700 

~~-O!H 

L29~ 

!.2~6 

29.'11 

1771.J 

80365 ~.\ 

1.0000 

1Ul22 
D.1322 

NO 
1037 
211.7·1 

32--'~ 

CIRClJLA!\ 

2lL27~ 

s~.ss; 

lfi.;2(, 

!4.Jl,7 

L>5J 
.162 

"' NA:!Jn ~~A 

NAJln - N,\ 

,,, 
!5 l'l 

!I ~I 

00ll(l001ll 

l.56 

O.Ol~ 

7.110 

"" 
_i.:i61:·U7 

!AD 
()<}] 

0,.10 

O.OQJ 

~r 
~r 

dacf 

J,.-;f 

d3cm 

d~m 

1n. l!g 

R 

tn_ f!J! 
•nL fr3cunn 

\ol. fr::owon 

"'I. fr::ocimn 

lhilb-m<>k 

lh'!b-nm!c 

Iii> 

o· 
acfm 

'>Cfm 

d"'f"' 
acmlmm 

-.:ml mm 

d""mlmm ,,. 
% 

lhllh·m<>k 

>nl.% 
ppm,, 
ppm,, 7~.02 

lh-'d"'f 

lhihr 

lhiMMlliu 

mg 
!bilb-mnlc 

"'L ~:, 
!hid>Cf 

PP"'J· 
ppm,. i~;.02 

lhllir 

lh!MM!ltu 

1'5c"'cr1\ol~<<>iCC:.\ValofO Oet;;tHam Cl!y Rcfme<y\OS-129 valero SJY J2-1'>·1·! nnd H2S flalas'5COT 1 II 2\9·15--091M~flgloltl momod 8 and CEMS S·l$-OS >I,, Rim3 604 

V:ikro 

SCOT 2 (11041 

Poun 

,\.1 

A·2 
,\-J 

A-I 
,,.5 

"" A-7 

A·H 

n., 
B-2 

n.J 
D~ 

ll·S 

n" 
fi·' 
B-8 

AHr.IJ:~ 

lnici:il H>lumc 

Firial •olumc 

Tnl:l! mclcn:d 

lmnm~cr 

' " Total 

Pitm OP(dPJ 

U!L!l~.Qj 

0.08 

0.10 
O.! I 
0.!2 
O_!I 

O.!O 
O.!O 

0.08 

0.09 
0_10 

0.10 
Q_ll 

0.!2 
O.!O 

0.0'1 

0.07 

755.7 
7.\~--2 

777.7 

717.l 
27£>-l 

J~70.8 
w, 

Run..i 

SQRT d~. Onficc DP(dll) 

!i!!...._illQL: {m. 11201 
0-283 l.70 
0.316 l.70 

0.332 l .70 
O.H6 J.70 
0.332 1-70 

O.Jl6 1.70 
O.J16 1.70 

0.283 

0.J{}!I 

0.3!6 

0 • .116 
O_]J2 

0.346 
0.316 

0.300 

0.26S 

1.70 

!.70 
!.70 

l.70 

l.70 

St.:1c~ Tctnp 

!El 
!320 
DlJ 
!326 
13:?0 
lJl\I 

12\1\1 
lJOO 

1320 

D'.!5 
\JOJ 

lJIS 
1304 

0.313 !.70 - !JlJ.7 

l-'orC:' 

F"'l,C"il 

Meter Temp ln·Uut 

fF or{') ll.'..Ni'J 
88 84 

&\I 84 
90 84 

\II 85 
92 86 

92 86 
'II 86 

" 

" '>l 

" •)J 

"' 

" "' 
"' "' 

118.6 
jj !niii3l ___ \~iiUJ;,;;- 0.000 !i1cr.. 

o' 
d:id 

780 . .\ 

6K2.6 

72.\ 
6\ll..\ 
250.2 

3128.6 
w, 

Fin:il •olumc 0_{){)0 li1crs 

To1a! mcicn:d 0.000 drv amial !ncrs 

GramGam 
-2.t.7 

6!.6 
53.7 
25.7 
25.9 

0.0 

00 

(l_O 

00 

0.0 
!42.2 

1\i.';=\V,) 

final ml !ni1ialm! 

00 00 
v, v, 

m!Gam 

0.0 

00 

0.0 

0.0 
0.0 

0.0 

"' 
00 
0.0 

00 

00 
(V,-Vi) 

P,,,--,1e<110J1!\/2009 



AIR/COMPLIANCE CONSULTANTS INC. FUJ;C _L- \Jl __ •_ 

Client: 

Date: 

r1ant: 

Valero Test Type: 

'j /J5 ) 0 q Run Number: 

Delaware City Refinery Nozzle Dia: 

Sampling Location: Scot 804 SRU Static Press, Ps: 

USEPA METHOD 8 DATA SHEET 

Method 8 Meter Delta H@: ). t 8'-( Start Time: 9. 'Sc..:> 
Meter Correction: , 19'-f Stop Time: / 0: 3 0 --'----------
Pit o t Correction: 'i? '1 Umbilical Length: So ' ----------- . ---

-/, ;;{ ControlBoxNum.: 11,~ Probe Number: 7,4.i--! 
Barometric Press: 3 () . O 0 Assumed Moisture: Pitot Number: lo-I ---------------------09·\d.9 Ambient Temp: ___L!{__ °F Thermocouple ID: - / Filter Number: 

TcstCrew: ~,i\\\:)v K-factor(K,) LJ C:J J J MeasuredStackDiameter: 7,;'' 
Project Number: 

- -, ~--
... 

Metered Veloc1ty Orifice Meter Probe imp 

Traverse Elapsed Clock Volume Head Delta H Meter Temp. Stack Temp. Oven Out Comments 

Po mt Time Time (dcO (6 Pl m.H?O Vacuum Temp. Ts Temp Temp 

Number m.Hg "F "F "F "F "F 

6'fj, '1'1 C> 
• 7 0 IN/AVG OUT - 68° 

Al 5 {,If/, .:11 < . otJ J. J ,Z: ,--, 7.'.l 71 13/0 1;.,i·~o l::J."f/ 63 
'.l. JO {;.So.J.t,,'\ o'CI ], I I.:;-, u 7'i 71 \,/,} g I ;;J. <; I .J'>/ u-'I 

'7.. t< (,5 3,'t8o .o"'ll I. 1 S.1) 7/, 71 1.<.-..<:' -4. ')'I ;JS4 ''\.-<;" 

"" 
Jo {,~J.<j 7 Q , I I J. '7 {. 0 77 7..J 130.01 tj,5 (, ~'i I SR 

.;- ;;.c: &b I 8il(' ,/ D J, 7 S..o 7';? 7::i )3oJ? J.'/ct ,J, '-/I .S9 
b '2 C> {,{,5,,So ' I ,...., ,/ '\,;-., 79 73 J(.;!.y .::JS/ 8'10 6.o 
7 3i::- [ b 'i ,J.f )j' ,_.... •• ; 'z5 /, 7 ~,o [?I 7'-/ I 1d '\' d.'19 '") 'i ,, bf 
-j, 4,~ {, 7 :3 '3•-t-:s~ -~ 7 ;, ) i;-,o 9, 7< J<o& ~Su ,..:i39 61 

I I 45' 6 77. )3., .o~ /. l 14>, ,, ~..) 76 1315 J.JI d. 'j;J (,, I 
I (c;J /,'60.7.1," .Io .7 <), L) ~3 76 1311 :J '-f C[ ;:i '{ ~ G/ 

; :C: 6 o'-/. :r~o 110 /, 7 s-.o 8' '3 //, J3<:>(l' J:t Cf ::::. ..., '<? 61 
~ b,..., 6x7. '1't.<; . I\ I. J 5,0 5? -i., 77 13'-) ::.>50 ;). '-I<:' 6:J 
I ,/0 

.o"i 
~ .o'S 
'.l .o'i? 

TOTAUAVERAGE 

Sample Train Leak Check 

2 J Average IMP Contents Final Initial Difference 

Initial 

Final .oDO e--i-rr 1 1 

i r:PA 7<'1 '.S 7T/, '1 
2 59/t lu« . '"I ":2:1. 0 
3 7/J., 3 I ).'1 

4 117,t::> l l?'i ' 

·" ( [,-. ~ :J{,.!;:,-. (, ~"6 i3-'7 l;j .1 . 
Pitot Leak Check 
Pressure I ,/ 
Static J ._\ I ._::, 

C:\Users\cbartiey.AIRCOlvi\Documents\Va!ero meth 8 Page I 



AIR/COMPLIANCE CONSULTANTS INC. t'age __ •_ u•---'-

USEPA METHOD 8 DATA SHEET 

Client: Valero . v Start Time: JPou 
Date: Z[};?J 0 q 

~-'---'-~~~~~~~ 
Stop Time: 1.2 ; o o 

Plant: Delaware City Refinery Umbilical Length: c-o / 
~V\'-L'~~~~~~ ~ 

Sampling Location: 
~~~~~~~~~~~~~~ 

Sent 804 SRU Probe Number: 7A£-- I 
-LL'""'"'!...-~~~~~- -

Pitot Number: Jo-/ 
-~~~~~~~~~ 

Project Number: o9-IJ9 - Ambient Temp: 7 O °F Thermocouple ID: - / Filter Number: 

.......................... y "'{), -r 1-l ' j (_,, -- ------- ,-- " CJ'----' red Stack Diameter: ~ 

Metered Veioc1ty Orifice Meter Probe Imp 

Traverse Elapsed Clock Volume Head DcltaH Meter Temp. Stuck Temp. Oven Out Comments 

Po mt Time Time (dcO (6 Pl m.H20 Vacuum Temp. Ts Temp Temp 

Number m.Hg 'F 'F 'F 'F 'F 

0 b lf"f.Oou I. 7 IN/AVG OUT . 68° 

ti- I " /o;,t. <)'q <;' . o'i I. 7 'i.5 ~.'I 2r I 13 I.?. 'JSS CJ,.S-o c J, 
J- 7C>6.6S5 J, 7 'i, .... 

~ 

';?'£. 8'1 1'2.1'-f d.S ls' ~'-(Cf 5'1, /U . lo 
~ /5 71 o.<1'1o I "I /, 7 'i< <;;> 7 ~.2 ') "l I '.'.l .:-~ :J «-I s::-i. 
'1 )= 71 <-j' 1 )/"c. "l J. ") '11 < :;? I? ;;) :J I'< .;;t "t -,s I d.'f °' s -I:;-

5 "l .... -111. 17~ ,10 ,,7 "/,~ £"I? 0 "I 1<uG -., .- I d.'f. '< .,J1, 

b ju 7.11.63) . o"i /, 7 4,,"( g) !>?-..J /?.1 7 ;J5 I .;;i.,c S-7 
7 3< 7J .::-,'.)d, 0 .o'I? j,) lf1S 8'7 .>? t 131 l::; ;). '-( 9 .Jr.. .. ,'-, t:;Cf 

~ 4o , ·n er, 0"'' .o7 i."7 'f. '( ')?<: El I".\ I :l J..5-1 C).'-( 'z... 60 
I~ I c.,< 73,.J,77" l ,..-...9 ,, 7 '-"1..:; 'fi"S g'o 1n1 Ol.S I 1 y _-, £..I 

") $'? 73&,5{,,5' , I I l}J 14, <;' g',s- Ro ''2.:i 4 OlSD :J_" y 6..:J 
':1J oS 740,'7'-lo , I I }. J .~,D f5b ~o 133"1 ;(, '>4 !J '1~ 6_3 
vi L <!? 7'i'1 •. , ... 0 ,// L7 ,c;,_ 'i? f-. .,fJ 0 r3~! ,.:) 5{, -::i..,, l,:J 
) , I 0 
b • J 0 

J , 0 'IS 
'iS , 0 7 

TOTAL/AVERAGE 

Sample Train Leak Check 

I :? J Average JMP Contents Final Initial Difference 
(in. Hg) Rate (fP/m) 

!Initial 
() "" /7,0<:J~ 

/Final ·~.o o O,oi,, o ~-11111 
1 ·:k ff\ /(>, ' 7L 'r. 
2 1'\I A '1 7 .o 7;.i ,, (, 

3 ''f' ' 'I 71. 5'. 
4 ? J-11- • I ~~ .( L;\~v' - 9 3 r Pitot Leak Check , 

!Pressure I V I 7 I 
Static V <./ 
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AIR/COMPLIANCE CONSULTANTS INC. Page _L 01 __ c_ 

USEPA METHOD 8 DATA SHEET 

Valero TestType: Method8 MeterDeltaH@: /,by/.,( StariTime: /:J;5,?I, 
C//cr /0 ? Run Number: Meter Correction: 

1

1 "{ 'i"-1 Stop Time: 13;5;?, 
Delaware City Refinery Nozzle Dia: Pilot Correction: :f?'-1 Umbilical Length: ~ 

Client: 

Date: 

Plant: 

Sampling Location: Scot 804 SRU Static Press, Ps: - } , Control Box Num.: J<-t/;.;J Probe Number: 7.;/L-( 
Barometric Press: JD, o <.) Assumed Moisture: Pitot Number: /o -/ 

-~~~~~~~~~~~~~~~~~~~~ 

Project Number: Oi-/d- "( Ambient Temp: 75 · °F Thermocouple ID: 7- Filter Number: 

- --· -· - - - f, 'J,/ , ..... v- ... CJ CJ CJ Measured Stack Diameter: 72 ' 1 

Cl_ock I Metered Velocity Orifice Meter Probe Imp 

Traverse Elapsed Volume Head DeltaH Meter Temp. Stack Temp. Oven Dul Comments 

Po mt Time Time (dcO (6 Pl m. H20 Vacuum Temp. Ts Temp Temp 

Number in.Hg 'F 'F 'F 'F 'F 

0 ]5'o:y-r5 ~ I. fNfAVG OUT - 68° 

Ji I .~ 760,)~$ ~05i I, i:;,0 X'8 5?'-1 fUo (). '1 f? ') ~ ~ ,<; , 

'.l JO 7b'1.13~ • /LJ J. 
, (0 ??"! ;j'"f I 13i -z.. ;)S'f ;)s C"'h 

".3 Jc; 7 t. 7,'f.c:O . I J }, ~ IC O iOu 'i?L-1 J3';JL ;,;1.s ., 
2. 'i " i:;q 

'-/ ' "' 77/. 7 'i?( . 1.l. J. I ,{, D '11 '8 ~ n.;1 .. 2.(b l..'.l -t<t £. I 

5 i; 77.<t.~,, . I I /, 7 ,-,. ... ..., q;;.. b?' IL JC :JS/ -1 '-f (, 6! 
b . D 77 '1. ~c' ·lo I,/ S,o c;) ~~ l.;).C,. ~ .:iso ".) ... <.::> t1 
7 1~ 783.3-;,. .lo /, 7 s.o 9/ IX' 6 1'10<:> 10\'t 9 .;;i '1 ,, ' L "1 

'Ji '-!o 78 7, o3.'{ . C>:? ), 7 i;n Cl ')?/ ,,.,,,, u ) '(C, ;)41 ' ") 

13 r '-f.S 1"10. 7'(0 .oY I./ 3,0 q:i J'/ 17.;/ (' -~so Cl4(' • 1 

'). ').:;> 179'1.9-/D , IQ I, 7 !-(o I c; '1.. v/ 1:3<::>3 I: '-ti? :;~ <;" ,...,3 
3 ) 'i 79'8 ::J9r ./(.;) I I ·"· ...... I '1 '?, S? 7 i '7; Ju' ~So -:::\ c; I -.. ~ 
'i b ·v 'to'J .o'-/ < , I I IJ <;, 0 10 '1, <27 / "2, ('( '-/ .Q5D :J 'i7 f:, 'i 
'i t I "') 

(, , I (.) 

7 '0 Cf 
')' ·01 

TOTAUAVERAGE 

Sample Train Leak Check 

2 :; Average IMP Contents Final ____ ,, __ - --- -- Initial ----- - Difference ----- -----
(in. Hg) Rate(fP/m) 

!Initial '•,ov f (;11Uu 

!Final "'101? ~,u!? l~f I -I I I I l .\, 7 ,'(JQ,1...1 

2 '' ...i ... , ;, .) "''), .J:. 
3 !?"1. -7 I ' h..J. I 

4 71 , ' . r ' ( 'I '-
,;. 5;1./'Q _7 7J , . I .:J. < 1L» ';/ Pitot Leak.Check 

!Pres.sure I v I / I 
Static , ./ 

" 
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APPENDIX B 

RM Bias Sheets and 1-Minute Averages 



Client 
l'rnkL"I :'\o 
!'!ant 

MINUTE 

6 

9 
JO 
II 
12 
13 
14 
15 
16 
17 
16 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
5B 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 

ACCI I l\tinutc A'\·cragc Dah1 Sheet: 02, C02, CO, NOx, S02, TUC 

DATE 

2009109115 
2009/09/\5 
2009/09/15 
2009/09/15 
2009/09/15 
2009/09/15 
2009/09/15 
2009/09/15 
2009/09/!S 
2009/09/!5 
2009/09/15 
2009/09/15 
2009/09/15 
2009/09/\5 
2009/09/!S 
2009/09/!S 
2009/09/15 
2009/09/15 
2009/09/15 
2009/09/\5 
2009/09/!S 
2009/09/15 
2009/09/15 
2009/09/15 
2009109/15 
2009/09/15 
2009/09/! 5 
2009/09/15 
2009/09115 
2009/09/15 
2009/09/15 
2009/09/!S 
2009/09/IS 
2009/09/15 
2009/09/15 
2009/09/15 
2009/09/15 
2009109115 
2009/09/15 
2009/09/15 
2009/09115 
2009109115 
2009/09/IS 
2009/09/!S 
2009/09115 
2009/09/15 
2009/09/15 
2009/09/15 
2009/09/!5 
2009/09/!S 
2009/09115 
2009/09/15 
2009/09/15 
2009/09/15 
2009/09/!5 
2009/09/!5 
2009/09/15 
2009/09115 
2009/09/15 
2009109115 
2009/09/!S 
2009/09/!S 
2009/09/15 
2009/09/15 
2009/09115 
2009/09/!5 
2009/09/!S 
2009/09/15 
2009109115 
2009/09/15 
2009/09/\5 
2009/09/!5 
2009/09/!S 
2009/09/15 
2009/09/15 
2009/09/15 
2009/09/15 
2009/09/!5 
2009/09/15 
2009/09/15 
2009/09/15 

l\"akw 
ll"J-12'1 
l\";1km DCH 

l'IME 

07:33.02 
07:34.02 
07:35:02 
07:36.02 
07:37,02 
07:38:02 
07:39:02 
07:40:02 
07:41 :02 
07·42:02 
07-43:02 
07:44:02 
07:45:02 
07:-16:02 
07:-17 .02 
07.48:02 
07.49:02 
07:50:02 
07:51 :02 
07:52.02 
07:53.02 
07:5-1:02 
07:55:02 
07:56:02 
07:57:02 
07:58:02 
07·59:02 
08·00:02 
OR:0!:02 
08:02:02 
08:03·02 
08:04·02 
08.05:02 
08.06:02 
08:07:02 
08:08.02 
08:09:02 
08:10:02 
08:! ! :02 
08:12:02 
08:1J:02 
08:14:02 
08:15:02 
08:16:02 
08:17:02 
08:18:02 
08:19:02 
08:20:02 
08:21 ·02 
08:22:02 
08:23:02 
08:24·02 
08:25:02 
08:26,02 
08:27:02 
08;28;02 
08:29:02 
08:30:02 
08:31:02 
08:32:02 
08:33:02 
08:34:02 
08:35:02 
08·36:02 
08:37:02 
08:38:02 
08:39 02 
08.40:02 
08:41 :02 
08:42:02 
08:43.02 
08:44:02 
08:45:02 
08:46:02 
08:47:02 
08:48:02 
08:49:02 
08•50.02 
08:51:02 
08:52:02 
08:53.02 

203 

02 
{DV%} 

00 
9 .. 8 

21 2 
22 6 

I 2 
-0.l 
.o I 
.o I 
.o I 
.{)j 

·O I 
·O I 
·O I 
·O I 
-0 I 
.{)j 

.o I 

.o I 

.o I 
·O I 
-0 I 
-0 I 
·O I 
.o I 
.o I 
12 3 
:m 8 
20 8 
20 8 
208 
20 8 
208 
20 8 
20 8 
20 8 
197 
12 3 
00 
I 9 
97 
98 
9.8 

7B 
00 
·O I 
·O I 
·O I 
·O I 
-0.l 
08 
50 
68 
68 
66 
67 
67 
66 
66 
67 
65 
65 
65 
67 
65 
65 
67 
66 
66 
67 
66 
65 
66 
65 
65 
65 
67 
66 
66 
65 
66 
66 

ltJuil~ 

IO wrnliun 
!Lucaliun 

21U 
C02 

(DV%) 

0.2 
22.6 
111 
10.0 
12 
05 
03 
02 
02 
02 
02 
02 
02 
02 
0 .. 2 
02 
02 
02 
02 
02 
02 
0_2 
02 
02 
02 
02 
OJ 
02 
02 
02 
02 
02 
OJ 
0 .. 2 
02 
03 
06 
02 
t2 

20 5 
21 6 
21 9 
18 I 
I 8 
11 
08 
06 

°' o~ 

22 
104 
!2 7 
12.9 
Ill 
13 I 
13 2 
Ill 
133 
13 2 
134 
13 6 
134 
Ill 
135 
135 
Ill 
135 
135 
134 
135 
135 
134 
135 
135 
135 
134 
134 
Ill 
13 ·1 
13 3 
13 ·1 

203 
No, 

(PPMth'I 

-0.2 
-0 2 
·O 2 
·O 2 
·02 
-02 
-02 
-02 
-0 2 
-0 2 

24 5 
25' 
51 4 
5?3 
896 
47 6 

"0 
47 I 
.17 ! 
47 0 
47 0 
471 
"0 
47 I 
47 0 
88 7 

12 
-02 
.oz 
.02 
·O 2 
.() 2 

·O 2 
·02 
-02 
-02 
-0 2 
-0 2 
-02 
-02 
-02 
-02 
-02 
36 

18 6 
20 I 
25.3 
20.5 
03 
00 
.Ji 

21 2 
21 5 
21 8 
216 
21 7 
22 I 
219 
221 
21 8 
21 6 
21 6 
21 8 
21 7 
21 5 
219 
21 6 
21 8 
21 6 
21 7 
22 0 
218 
21 8 
21 6 
2l 6 
2! 7 
2! 5 
21 8 

216 
21 8 

21 6 

!SCOT 1,md2 
ln11rrn~I 

IE~h;rnst 

203 

co 
(PPMth') 

0.0 
00 
00 
00 

22 5 
25 6 
25.6 

52 5 
55 7 
57 .. 0 
32 
IO 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

'° 20 
I 8 
2 I 
2.2 
I 3 
OJ 
OJ 
00 
00 
00 
00 
00 
02 
0 .. 1 
SA 

26 0 
26.0 

2! 2 
I 7 
11 
08 
06 
08 
08 
08 
08 
08 
08 
08 
08 
09 
11 
I 0 
09 
11 
11 
I 0 
I 2 
11 
12 
12 
I 2 
I 2 
I 2 
I 2 
I 2 
12 
I 4 

81M 
02 

IDV'V•l 

20 
I 8 
20 
JI 
I 9 
20 
JI 
19 
2 {) 
2 I 
I 9 
2 I 
2 I 
I 9 
2 I 
01 
0.(1 

22 I 
22 .. 7 
10 I 
9.9 
11 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
I 2 
26 
24 
20 
21 
21 

25 
26 
2.-1 
25 

-U.l 

00 
00 
00 
00 
12 
70 
IO.O 
92 

" 05 
2 I 
2l 
2 I 
22 
2l 
2 I 
2 I 
2.3 
2 I 
20 
22 
20 
20 
21 
I 9 
I 9 
20 
I 8 
I 9 

804 
co2 

fDV%) 

1-17 
1'7 
1-1 7 
14 7 
148 
14 7 
14 6 
147 
14 6 
14 6 
1'1 
J.16 
145 
14 6 

14 6 
2 I 
0 I 
94 
9 .. 9 
22 0 
22 7 

2 I 
0--1 
OJ 
o I 
O I 
O I 
O I 
0 I 
O I 
OJ 
OJ 
0 I 
0 I 
0 I 
0 I 
0 I 
O I 
OJ 

" 118 
!22 
12 ·1 
12 5 
12 6 
12 4 

124 
12 4 

!2 4 
JO I 

°' OJ 
03 
0 .. 2 
0.2 
02 
4 I 
199 
222 
18.0 
07 
JO 
138 
140 
140 
1-11 
1-1 ! 
14 2 
14 2 
14 2 
14 2 

14 2 
14 2 
14.2 
].l 3 
14 2 
14 3 
143 
l4 2 
1-1 4 
l·l 3 

Y:\Vulero Dc!nware City Rdincry\09-129 valero sru 32-h-1-! nnd H2S R111as\SCOT 1 & 2\9-15-09 tcsting\sm method 8 i'.llld CEMS 9- ! 5-09. 1 MinutcAveragcs 

'" NO, 
(l'f'Mdv) 

95 
JO I 
95 
92 
97 
JO I 
97 
99 
97 
95 
99 
96 
94 

" 96 
2 I 
0.0 
00 
00 
00 
00 
00 
00 
00 
0.0 
25 0 
25 5 
52 0 
525 
52 9 
777 
48 2 
46 9 
46 8 
470 
469 
46 9 
46 9 
470 
678 
!2 3 
90 
9l 
94 
95 
96 
93 
92 
93 
90 
43 
00 
-0.1 

23 5 
25 .. 5 
11 2 
00 
o I 
00 
00 
00 
00 
02 
02 
02 
02 
20 
93 
96 
90 
96 
97 
92 
95 
98 
93 
97 
98 
93 
98 
98 

804 
co 

(l'l'Mdv) 

20 8 
56 
II 0 
28 9 
JOB 
8.2 
23 6 
66 
86 

20 2 
40 
8 I 
19 I 
55 
97 
2 I 
I 0 

.QI 
-0 I 
.o I 
-0.1 
22 4 
2$ ... 6 
SS 4 
56.8 

" 02 
·O I 
.OJ 

·O I 
·O I 
-01 
.QI 
-0 I 
·O I 
-0 I 
-0 I 
-0 I 
·OJ 
·lA 

96 I 
859 
2 I 

22 6 

93 9 
·O I 
I J 

" 09 
l7 
15 I 
20 
I 5 

-0 I 
2.4 
157 
24 B 
169 
.1.,0 

.JO 

30 
2.1 7 
22 6 
27 7 
18 
34 

21 7 
80 
27 
170 
67 
11 

12 9 
83 
2.3 
15 2 
59 
29 
16 7 
25 
35 

!'rincd 10/1412009 



ACCI 1 l\finutc A'\'cragc Data Sheet: 02, C02, CO, NOx, S02, THC 
Clict1I 
l'rnki:I :'\o 
l'lm1t 

MINUTE 

82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 

DATE 

2009/09/15 
2009/09/15 
2009/09/15 
2009109/!5 
2009109/!5 
2009/09/15 
2009/09/15 
2009/09/15 
2009/09/15 
2009109/!5 
2009/09/15 
2009/09/15 
2009/09115 
2009109115 
2009109/15 

2009/09/15 
98 2009/09/J 5 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 

RUN 1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
16 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

2009/09/15 
2009/09/lS 
2009/09/15 
2009109/!5 
2009/09/15 
2009/09/15 
2009/09/15 
2009/09/15 
2009109/15 
:!009/09/15 
2009/09/15 
2009/09/15 
:!009/09115 
2009/09/15 
2009109/15 

2009/09/15 
2009/09/15 
:!009/09/!5 
2009109/!S 

2009/09/15 
2009/09/15 
2009/09/15 
2009/09{!5 

2009109/!5 
:!009/09/15 
:!009/09/15 
:!009/09/l s 
2009109/15 
2009/09/15 
2009/09/15 
2009/09/15 
:!009/09/\5 
:!009/09/!5 
2009/09/15 

2009/09/15 
2009109/15 
2009/09/15 
2009109/15 

2009/09115 
2009/09115 
2009/09/15 
2009/09/15 
:!009/09/15 
2009/09/15 
2009(09/15 
2009/09/15 
2009/09115 

:!009/09/15 

:!009/09/!5 
2009109/15 
2009/09115 
2009/09/15 

2009/09/!5 
:!009/09/15 
2009/09/15 
2009/09/15 
2009/09/l 5 
:!009/09/15 
2009/09/15 
2009109/15 
2009/09/15 
2009/09115 
:!009/09/15 

t\'akrn 
1\1')·)2'1 
l\'akro IJClt 

TIME 

08:5·1.02 
08:55:02 
08:56:02 

08:57:02 
08:58:02 
08:59.02 
09:00:02 
09:01.02 
09.02:02 
09:03:02 
09:04:02 
09:05.02 
09:06:02 
09:07.02 

09:11:47 
09:12:47 

09:13:47 
09:14:47 
09_\5:47 

09:16'47 
09:17:47 
09:18'47 
09:19:47 
09:20 47 
09.21.47 

09:22.47 
09:23:47 
09:24:47 
09:25:47 
09:26:47 
09:27:47 

09:28:47 
09·29:47 

09·30:47 

09:31:47 
09:32'47 
09:33:47 
09:34··17 
09.35:47 
09.36:47 
09:37:47 
09:38:47 
09:39: 017 
09:40.47 
09:41:47 
09:42:47 
09:43:47 
09:44:·17 
09:.15:47 
09:46:47 
09:47:47 

09:48:47 
09:·19:47 
09·50:47 

09:51:47 
09:52:47 
09:5):47 
09:54:47 
09:55:47 
09:56:47 
09:57:47 
09:58:47 
09:59:47 
10:00:47 
10-0\:47 

10:02:47 
!0:0]:·17 

10:04'•17 
10:05:47 
10:06:47 
!0:07:47 
10:08:47 
10:09:47 
10:10.47 
JO:! 1:47 
!0:12:47 
IO:IJ:47 

203 

02 
f0V%) 

64 
65 
65 

65 
65 
66 

" JI 
32 
JI 
l I 
]] 

]] 

35 

INVALID 
4 35 
4 .19 

4 5.t 
4 58 
·162 
·i 68 
4 66 
4 68 
4 74 
·171 
476 
'80 
rn 
441 
.j J3 
.j 13 
.1 05 

4 0-1 

4 00 

3 9.\ 
39J 
] 92 
] 86 

J 85 

J 85 
381 
380 
380 
384 
3 78 
386 
388 
401 
40\ 
4 0\ 
4 02 

397 
394 
] 98 
] 95 

397 
·1 02 
4 OJ 
J 99 
4 05 
4 07 
4 05 
.j 06 

·1 05 
400 
4 O:! 

"0.\ 
J 95 
3 9·1 
J 95 
J 91 
384 
388 
3 82 
387 
390 
397 

lliuil~ 

I01wr:llio11 
!Luc11tion 

203 
C02 

!DV%) 

13 6 
134 
13 4 
134 
134 
\]] 
j.10 

16.2 

16 I 
16 J 
16 J 
!6:! 
16:! 
16 I 

INVALID 
159 
159 
159 
15 9 
158 
15 7 
157 
157 
157 
158 
158 
15 9 
160 
16.2 

163 
16 4 
16 4 
16 4 

16.-1 
164 

165 
16 5 
166 

16 5 
165 
16 7 
16 7 
!66 
!66 
166 
16 6 
166 
16 5 
16 5 
16 5 
16-4 
16.4 
164 
\64 

164 
16·1 
163 
16 J 
164 
16 J 
!6 J 
16·1 
16-4 
164 
16 4 
16 J 
16:! 
16 J 
163 
16 4 
!6 5 
166 
16 5 
166 
16 6 
165 
16 4 

203 

NO• 
fl'l'Md•·) 

21 6 
21 5 
212 
21 4 
21 6 
21 5 
22 5 
28 0 
29 4 
29 2 
29 I 
28 6 
2R 7 
28 .1 

!NV AL ID 
25 67 
25 J] 

25 JI 
24 91 
24 75 

24 93 
24 88 

24 61 
24 48 
2·1 8:! 
:!4 59 
:!4 65 
24 39 
25 11 
:!5 36 
25 ·11 
25 74 
25 99 

26 33 
26 39 

26 37 
:!5 8·1 
:!5 70 
25 95 
25 87 
25 H 
25 68 
25 82 
25 59 
25 4! 
25 38 
25 69 
25 54 
:!5 05 
24 60 
24 55 

24 73 
24 72 
24 75 
:!4 69 
:!4 70 

24 85 
24 84 
24 51 
24 5J 
24 60 
:!4 70 
24 22 
24 18 
24 19 
:!4 53 
:!4 70 

:!4 91 
24 88 
25 34 
28 16 
37 63 
.\0 14 
39 92 
39 65 
·10 44 
39 98 

ISCOT l ;u1d :! 

l1mrm:il 
IE~hau~1 

203 
co 

(PPMd•·) 

I 5 
14 
I 4 
I 5 
I 4 
\.\ 

16 
19 
22 
24 
24 
16 
26 
26 

JNVAL.ID 
:! 07 
I 93 
I 79 
I 75 
I 68 
I 59 
l 52 
I 44 
I 44 
141 
135 
I 35 
l :!7 
1 28 
1 28 

I 20 
I 19 
I 15 

I 16 
I 13 
1 12 
I 17 
I 18 
I 20 
! 2! 
I 23 
I 19 
I 15 
I 10 
I OB 
I OJ 
099 
098 
I OJ 
I 04 
I 02 
I OJ 
I OJ 
0 97 
098 
I OJ 
099 
096 
I OJ 
IO:! 

098 
I 00 
1 02 
I OJ 
I OJ 
I OJ 
I 00 
098 
I 02 
! 0.1 

I 0\ 
I OJ 
I OJ 
I OJ 
I 06 
! 02 
I 04 

804 

02 
{DV%) 

20 
I 8 
19 
20 
I 8 
I 8 
I 9 
I 7 
I 7 
I 9 
I 7 
I 8 
I 9 
I 7 

JNVA!.10 
191 
169 
! 65 
I 66 
I 42 

I 53 
I 74 
I 61 
161 
I 84 
I 86 
I 76 
I 95 
187 
I RO 
! 98 
I 95 
I 79 

1 9:! 
2 07 
193 
I 88 
2 03 
I 85 
I 88 
:! 02 
I 85 
194 
200 
I 82 
2 00 
2 08 
1 90 
I 97 
2 09 
I 89 
201 

2 05 

I 89 
:!06 
'.! II 
194 
208 
2 15 
I 98 
:! OJ 
2 17 
196 
I 98 
2 15 

I 99 
I 98 
:! :!J 
2 OJ 
! 92 
2 10 
I 92 
201 
:! 25 
2 07 
2 02 
2 28 

'"' CO? 
(DV%) 

14 :! 
!·l J 
143 
1·12 
1·1·1 
14·1 
l·I J 
144 
144 
143 
144 
H.4 
14 4 
145 

INVAL.JD 
l·l s 
1.J() 

14 7 
14 7 
14 7 
J.l 7 
l·l 7 
147 
].l 7 
14 6 

14 6 

1.\ 6 
!.\ 6 
j.j 6 
1·16 
1·1 6 
14 6 
14 6 

146 
14 6 
146 
14 7 
14 6 
l.\ 7 

1'7 
147 
1-18 

147 
14 7 

14 7 
14 7 
!.\ 7 
1-18 
1·1 7 
146 
14 7 
14 6 
14 6 
!-17 
1-16 
145 
1·16 

146 
14 6 
14 6 
14 6 
1-16 
14 7 
14 6 
145 
145 
14 6 
1-1 5 
14 6 
147 
147 
148 
14 7 
1-17 
].1 7 
1·1 7 
14 6 

Y:\Va!cro Delaware City !tcfincry\09·!29 valcro ~m 3:!·h·l·I ~nd M:!S Ratas\SCOT ! & 2\9·15·09 tcsting\sm method 8 nnd CEMS 9-15·09. JMinutcAvcmgcs 

80< 

NO> 
{l'PMd>') 

9J 
99 
JOO 
93 
97 
98 
93 
97 
98 
91 
97 
JOO 
9 I 

" 

INVALID 
958 
988 
10 !3 
9 77 
10 24 
10.30 
9 77 
!001 
J0.23 
970 
9 71 
lO 00 
966 
977 
IOO.l 
960 
9 52 
9 99 

ID 00 
9 53 
9 75 
991 
9 4.1 

970 
981 
9JJ 
96\ 
949 
9 .jg 

10 JO 
945 
9:!1 
9 7:! 
1008 
969 
990 
9 67 
950 
992 
960 
945 
981 
9 58 
9 :!8 
956 
965 
9.25 
966 
9 7·1 
9 38 
9 59 

977 
934 
9 58 
IO OJ 

11 J2 
15 90 
16 .rn 

15 63 
15 9:! 
16 OJ 
!S 31 

'°' co 
(l'l'Md•·) 

16.7 

29 
2.5 
175 
61 
JO 
18 ·1 
•I 0 
34 

:!16 
44 
J4 

24 1 
11 4 

!NVAL.10 
10 2J 
5 ·11 
1 12 
8 47 
2 14 
001 
868 
6 OJ 
.o 06 
9 7.1 

14 20 
I 41 
1060 
!5 7.1 

I 24 
8.09 
15 05 
2 40 

J 03 
17 16 
JO 75 
J JJ 
IS 6R 
8 75 
5 05 

20 55 

861 
779 

:!080 
5 65 
lO 95 
28 86 
lO 8! 
819 
23 6:! 
6 61 

"' 20 23 
4 OJ 
811 
19 13 
554 
968 

26 15 
10 05 
7.15 

:!7 15 
1.\ 76 

4 95 

21 08 
1·1 83 
8.40 
37 ·16 
28 27 
444 
!4 38 

J 59 
.Q 46 

450 
2 73 
0 JO 
6 59 

l'rincd I0/141:!009 



ACCI 1 1\linote Aver.1Ae Data Sheet: 02, C02, CO, NOx, 502, THC 
Client 
l'rukcl :-:o 
l'!a11t 

MINUTE 

45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 

DATE 

2009/09/J5 
2009/09/15 
2009/09/15 
2009109115 
2009109/!5 
2009/09115 
2009!09/15 
2009/09/15 
2009/09/!5 
2009/09/15 
2009/091J5 
2009/09/15 
2009/09115 

58 2009/09/15 
59 2009109/! 5 
GO 2009/091! 5 

RUN AVERAGES 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
71 
78 
79 
BO 
61 
82 
83 
84 
65 
86 
67 
68 
89 
90 

RUN2 
1 
2 
3 
4 
5 
6 
7 
B 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

2009/091!5 

2009/09115 
2009/09115 
2009109/15 
2009/09/15 
2009/09/15 
2009/09/15 
.2009!09115 
2009109/15 
2009109!15 
2009/09!!5 
2009/09115 
2009/09115 
:!009109115 
2009/09/JS 
2009!09/IS 

2009/09/IS 
2009/09/15 

2009i09i1S 
2009109115 
2009/09/!5 
2009109/15 
2009!09/15 
2009109/15 
2009/09/15 
2009/09/!S 
2009/09/!S 
2009/09/IS 
2009/09/15 
2009109/15 

2009/091!S 
2009/091JS 
2009/0911S 
2009/09/lS 
2009/09/15 

2009/0W!S 
2009/09/JS 
2009/09/15 
2009/09/15 

2009/09/15 
2009/09/IS 
2009/09/IS 
2009/09/IS 
2009/09/15 
2009/09/15 
2009/091!S 
2009/09115 
2009/09/15 
2009/09/15 
2009/09/!5 

2009/09115 
2009/09/IS 
2009!09/15 
2009/09/15 
2009/09/!5 
2009/09/IS 
2009/09/IS 
2009/09/IS 
2009/09/IS 
2009/09/15 
2009109!15 

l\'nkio 
!ll'!-l:l'J 
l\'nkin VCR 

TJM!r 

10:14.47 
10:15.47 
!0:16:47 
!0:17:47 
10:18:47 
10:19:47 
10:20:47 

!0:21:47 
10:22:-17 
!0:23:47 
!0:24-·17 

10:25:47 
10.26'47 
10:27:47 
10:28 47 
!0:29-47 

!0:30:47 
!0:31:47 
10:32:47 
J0-33:47 
!O-J.\:47 
IO·JS:·17 
!0:36-47 
10 37-47 

10.38 .\7 
!0:39:47 
!0:40:·17 
J0:.\1.47 
10:42-47 
10:4):47 
!O:H:-17 
!0:.\5:47 
10:.\6:.\7 
10..17:47 

10:·18:47 
!0-·19:47 

!O:S0.-17 
1051:·17 
10-s2:.11 
10·53:47 

10:5·1..\7 
!O:SS:-17 
10:56-·17 
]0:57··17 

10.58:47 
I0.59:·17 

! ! :00:47 
II :01.47 
11 :02:.\7 
11 :03:47 
11:04:47 
! !:05:47 

I! :06:-17 
11.07:47 
1 I •08:.\7 
J 1-09:47 

1\:10:47 
! 1. 11 ··17 
J 1.12·47 
11.13:47 
l 1 :14:.\7 
! 1:15.47 
!! .16.47 
11 :17:47 
11 :18:47 
11:19:47 

11 :20:47 
! I :21 :.\7 
JI :22:·17 
11 :23:47 
J 1.24:.\7 
I l :25:.\7 
I! :26:47 
11 :27.47 
11 :28-47 
11 :29:47 
! 1:30:.\7 

203 
02 

JDV%) 

4 01 
414 
414 
4 17 
4 22 

·l IS 
.1 !J 
419 
4 15 

4 25 
4 2) 

·1 31 
·1 3·1 
·1 30 
.\ 33 
.\ 36 
4.01 

5 32 
9 29 
9.90 

II 82 
3 1.1 

000 
000 
-0.02 

009 
I ·12 
4 23 
.t 2.\ 
.\ 15 

rn 
·1 13 

"' 4 12 
4 18 

4 25 
4 23 
4 25 
.1 27 

4 28 

.\ 30 
4 27 
·1 !8 
419 
·11! 
4 04 
4 I I 

·107 
4 06 
4 I I 
415 
4 16 
4 29 
4 30 
4 29 

.\ 33 
4 25 
·l 30 
·128 
4 22 
4 25 
4 25 
4 2.\ 
·1.28 
·1 28 
430 
4 29 

4 JO 
·1 32 
·1 30 
4 27 
.j 30 

431 
4 27 
·1 33 
4 ){) 

.\ 26 
4 29 

!\foil~ 

IO 1rralio11 
ILnrnlion 

203 
cm 

fDV"/o) 

16 3 
16.3 
16_3 

163 
16 4 
165 
165 
165 
165 
16.4 
164 
163 
163 
16 J 
16.2 
16 J 

16.43 

16 3 
175 
22 0 
199 
93 
I 4 
09 
o~ 

I I 
5.8 
156 
159 
162 
163 
16 2 
162 
16 3 
!62 
162 

163 
163 
163 
16 4 
16 4 
164 

165 
164 
!6 4 
!6 3 
16 3 

16) 

16 4 
163 
16 3 
162 

161 
16 I 
16 I 
16 I 
163 
162 
16.2 

163 
162 
162 
162 
161 
161 
16 I 
16 I 
161 
16 I 
160 
166 
160 
160 
162 
16 1 
16 I 
16 I 
161 

203 

NO• 
(l'l'Md\') 

39 31 
39 S7 
39 38 
39{)1 

39 OS 
38 69 
39 10 
38 86 
37 99 
31139 
31108 

38 I! 
38 17 
38 03 
37 99 
38 !8 
30.23 

36 09 
23 17 
() 67 

-0 13 
-0.20 
-020 
2 87 
166.\ 

25 13 
26 94 
3·148 
38 39 
37 86 
37 76 
]8 34 
38 76 
38 58 
38 .\6 
39 0.1 
39 11 
38 68 
31171 
38 41 
38 00 
38 .\6 
38 44 

39 06 
38 93 
39 32 
·\O 00 

39 65 
39 OJ 
]9 S8 

39·HI 
39 5·1 
39 95 
39 71 
39 47 
38 97 

38 12 
37 76 

37 38 
37 63 
37 4S 
37 26 
37 38 
37 55 
37 09 
37 18 
37 33 
37 67 

38 73 
39 211 
39 39 
39 36 
39 71 
39 60 
39 33 
3943 
39 72 
39 51 

ISCOT I ,uid '.! 
1mrma! 
IE~h.w>t 

203 
co 

ll'l'J\11.h-) 

I 02 
I 09 
1 13 
I OJ 
101 
I 06 
I 05 
I JI 
I 12 

I 04 
1 01 
1 04 
I 19 
l 23 
I 13 
1 20 
l..06 

2 68 

685 
0.47 
1 96 
8_73 

25 . .13 
21 72 
4 77 
075 
067 
066 

0 ·18 
{) .10 

04! 
043 
0 40 
0 .13 
0 S2 
047 
046 
0 .\4 
0 47 
0 47 
0.19 
661 
667 
069 

076 
060 

060 

066 
060 
056 
0 55 
061 
0 64 
065 
057 
661 
068 
0 71 
06) 
0 64 
667 
667 
065 
060 
061 
0 6J 
{) 60 

060 
060 
06) 
063 
0 61 
063 
6 6J 
0 6J 
060 
061 
069 

"" 02 
(0V 0/0) 

2.09 
2 OS 
2 23 
2 OJ 
2 12 
2 15 
I 90 

I 95 
2_20 

200 
200 
2 19 
I 95 
2 05 
2 11 
I 89 
20? 

2 08 
2 03 

196 
2 21 
2 00 
I 99 

2 12 
I 90 
2 07 
2 07 
0 !·I 
060 
0.00 

1 12 
6 JI 
992 
8M 
3 2S 
2 07 
2 02 
I 81 

1 96 
2 02 
I 85 
I 96 
2 00 
I B4 
I 97 
2 09 
I 91 

2 07 
2 20 
l 95 
226 
209 

I 93 
2 12 
2 13 

I 97 
2 JJ 
2 10 
I 96 
2.21 
2 07 
I 98 
2 22 
2 OS 
2 12 

2 2·1 
20! 
2 18 
2 J7 
200 
2 27 
2 17 
2 08 
2 28 
2 09 
201 
2 31 
2!9 

'" C02 
{DV%) 

14 7 
14 7 
14 6 
1-17 
!·1 7 
1·1 8 
14 8 
\.\ 9 
14 7 
14 8 
148 
1·1 7 
148 
148 
14 7 
14 9 

14 67 

1·1 8 
J.1 8 
148 
14 7 
l.\ 8 
148 
148 
149 
13 2 
s.J 
65 
05 
0.4 

4 1 
187 
22.2 
20 6 
150 
1·19 
1.19 

150 
149 
14 9 
15 0 
!4 9 
14 9 
!-19 
14 8 
148 
149 

!.\ 8 

!·Hi 
l·l 9 
14 8 
14 8 
14 8 

14' 
148 
14 9 
149 
1·19 
15 0 
1.19 
14 9 
150 
1-1 8 
1·19 
148 
14 8 
149 
1·1 8 
l·l 8 
14 9 
147 
148 
14 9 

!-19 

149 
156 
14' 
148 

Y:\V11kro Dclnwiirc Ciiy Rcfincry\09-129 valcro sm 32-h-1-1 and H2S R111as\SCOT 1 8:. 2\9-15-091cstiug\.s111 method 8 and CE.MS 9-15-09. IMi11ulcAvcmgcs 

BIJ.I 

NO• 
ll'l'J\ldv) 

!5 53 
15 81 
IS 43 

15 7S 
15 83 
15 48 
16 07 
16 03 
!5 41 
15 79 
15 68 
JS 23 
lS 65 
15 51 

!5 35 
!5 74 
II 89 

15 31 
15 30 
15 38 
1·1 86 
15 2S 
15 38 
lS 17 
lS 70 
15 ·14 
1610 
25.33 
19 S8 

I 13 
660 
000 
0.00 

2 19 
I I 4S 
15 25 
15 38 
lS 76 
15 61 
15 26 
15 71 
J5 S4 
lS .25 
lS 79 
15 62 
IS 67 
15 ·12 

IS 13 
14 98 

15 86 
15 34 
!5 72 
16 32 
IS 78 
JS 58 
15 67 
lS 11 
14 81 
15 20 
14 81 
14 98 

15 JJ 
14 67 
1501 
1-190 
14 73 
IS 17 
IS 08 
JS 48 
16 II 
15 79 
IS 91 
16 IS 

15 62 
15 99 
!6.27 

IS 67 
IS 82 

804 

co 
fl'l'Md1·) 

566 
I 03 
70J 
3 23 
I 70 
7 59 
2.23 
075 
7 96 
4 03 
I JI 
781 
3 00 
2 53 
8 60 
I 58 
9.87 

3 65 
6 23 
2 30 

11 09 
7 28 
2 70 
!O 64 
363 
I 86 
7 14 
060 
5 62 
:!2 98 
25.31 

13 52 
-1 64 
-3 47 
-1 54 

4 05 
82-1 
09·1 
2 05 
7 18 
2 14 
2 17 

5 ·lO 
1 22 
I 8·1 
846 
2 s.1 

5.JS 
1662 

·102 
13 OS 

13 93 
{) 72 
260 
5 03 
I 28 
4 38 
9 25 
2 08 
8 07 
816 
I 48 
7 79 
·170 
J 37 

! I SS 
3 26 
544 
10 17 
I 46 
594 
735 
2 05 
962 
6 68 
690 
7 17 
6 64 

Princd !O/J412009 



ACCI J l\linute Average Dala Sheet: 02, C02, CO, NOx, S02, THC 
Cll~ut 

l'Jaut 

l\llNU'fE 

32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

DATE 

2009/09115 
.'.?009/09/!5 
2009/09/!5 
2009/09/!5 
2009109/15 
2009/09/15 
2009/09/15 
2009109115 
2009/09/15 
2009/09/!5 
2009/09/!5 
2009/09/15 
2009/09/!5 
2009109/15 

2009/09/15 
47 2009109115 
48 2009/09/15 
49 2009/09115 
50 2009/09/15 
51 2009/09/!5 
52 2009/09/15 
53 2009109/15 
54 2009/09/15 
55 2009/09/15 
56 2009/09/15 
57 2009/09/15 
58 2009/09/15 
59 2009/09/15 
60 2009109/15 

RUN AVERAGES 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
60 
81 
82 
83 
84 
85 
86 
B7 
BB 
B9 

90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
10B 
109 

2009/09/15 
2009/09/!5 
2009/09/!5 
2009109/15 
2009109/15 
2009/09/15 
2009109115 
2009/09/\5 
2009/09115 
2009/09/!5 
2009/091!5 
2009109/15 
2009109!15 
2009109/15 
2009/09/15 
2009/09/\S 
2009/09/15 
2009/091!5 

2009109/15 
2009/09/15 
2009109115 
2009/09/15 
2009/09/15 
.'.?009/09/\5 
2009/09/!5 
2009/09/!S 
2009/09/15 
2009109/15 
2009/09/15 
2009109115 
2009/09/\S 

2009109115 
2009/09/!5 

2009/09/15 
2009109115 
2009109115 
2009/09/15 
2009/09/15 
2009/09/\S 
2009/0911S 
2009/09/!S 
2009109/!5 
2009109/IS 
2009/09/IS 

2009/09/JS 
2009/09/lS 
2009/09/JS 

2009/09/!S 
2009/09/!5 

l\'akrn 

IVakm [)('1{ 

TIME 

1\:31:47 
! 1:32-47 

11 :33:.\7 
I I :34:.\7 
I I :35:47 
1 I :36:47 
1 I :37:47 
1 I :311.·17 
11 :39:47 
11:40:47 
!\:4!:47 
! !:42:47 
11 :.\3:.\7 
11 :.\4:47 

l l .4S:47 
11 :46:·17 
11 :47··17 
11 ;48-47 

! 1 :49:47 
!1:50:47 
!l·Sl:47 
I I :52:47 
1 l:S3:47 
11 :54.·17 
11 :55.47 
11 :56..17 
11 :57:47 
! ! :58:47 
l ! .S9:47 

12:00-.17 
12.01 ·,17 

12.02:47 
12:03:47 
12.04:.\7 
12:05.47 
12:06.-17 
12:07..17 
12.08..17 
!2.09:47 
!2:10:47 
12:1 ! :47 
12:12:47 
12:13:47 
12:14:47 

12:15:-17 
!2•!6:-17 
!2·!7:-17 

!2:18:47 
12:19:47 

12:20:.\7 
12:21 ·.\7 
12:22:47 
12.23:·17 
12:24:47 
!2:25:47 
12:26:47 
12:27:47 
12:28:·17 
12:29:47 

12:30:47 
12:31 :47 
!2·32:-17 

!2:33:47 
12:34 47 
12:35:47 
12:36:.\7 
12:37:47 
12.38.47 
!2:39:47 

!2:40:·17 
12:41:47 
12:.\2:47 
12:.\3:47 

12'•14:47 
12:4S:.\7 
12:46:·17 
12·47-47 
12-48-47 

"" 02 
(DV%) 

436 
4 27 
4 29 
4 27 
4 27 

4 32 
4 30 
'30 
'35 
4 37 

4 35 
440 
.\ 38 
4 ·11 
4 46 
·I 37 
440 
4 39 
4 J8 
·138 

431 
4 3J 
4 37 
437 
·1 ·IO 
·I ·16 
4 4.1 

451 
4 SI 
4JI 

444 
4 39 
4 12 
260 
000 
.0.02 

l 02 
6.:w 

'80 
874 
4 73 

4 S! 
4 S7 
4 62 
4 62 
4 6.\ 
·162 
4 59 
4 59 
465 
4 6-1 
4 69 
4 67 
·163 
4 65 
·161 
4 63 
4 67 

4 69 
4 6! 
460 
·161 
457 
457 
4 61 
455 
4 57 
4 55 
451 
4 51 
4 49 
4 53 
·1 ·12 
4 39 
4 37 
rn 
4 39 
4 .\] 
4.39 

I Unit~ 
IOrwn1tiun 
!Lncntio11 

203 
C02 

IDV%) 

16 0 
15 9 
15 8 
15 9 
15 9 
15 9 
159 

"8 
15 7 

"6 
15 6 
155 
155 
155 
154 
155 

"6 
156 
157 

"7 
158 
15 8 

"7 
157 
15 6 

"6 
"6 
155 
lS] 

15 92 

"3 
!S 2 
135 
58 
Io 
0.5 

" 13 5 
22 . .l 
20 7 
15 7 
155 
lS ·1 
IS ·1 
154 
155 
154 
154 
154 
153 
153 
IS 2 
153 

"3 
"3 
"3 
"3 
15 3 
15 3 
154 
IS ·1 

"3 
154 

"5 
155 

"5 
15 6 

"6 
"5 
"5 
155 
155 
15 6 
156 
155 
155 
154 
154 
15 ·I 

39 36 
39 80 

·10 02 
·10 38 
39 88 
·ID 09 
·10 02 
]9 98 

4009 
39 73 
39 61 
3943 
39 80 
39 76 
39 88 
39 S9 
39 65 

39 69 
39 IS 
JS 73 

38 64 
38 Q.J 

37 S·l 
37 96 
JS IS 
38 so 
38 so 
31166 
31194 
38.98 

39 16 
39 06 

39 28 
3S S6 
25 09 
19 2S 
1 53 
·006 
-0.20 
313 

20 S9 
39 08 
38 83 
39 09 
39 04 
38 29 
37 7S 
37 S9 
37 93 
38 43 

37 69 
37 58 
37 95 
38 OJ 
]7 71 
]7 8S 

37 98 
38.26 
38 39 
38 90 
38 87 
38 73 
39 05 
38 97 
39 08 

39 60 
38 74 
38 98 
39 58 
39 26 
39 SI 
39 97 
39 58 
39 06 
39 36 
39 511 
38 94 
38 67 
39 00 

!SCOT I ,u1d;: 

IExh,ms\ 

203 
co 

(PPJ\ft.h') 

07-1 
067 
065 
0 61 
0 64 
067 
067 
069 
077 
0 17 
0 17 
017 
067 
071 
073 
0 72 
069 
0 64 
0 70 
0 80 
080 

0" 
0 83 
680 
080 
080 
080 

0 81 
087 
0.68 

0 "' () 80 
2 !9 
6 2·1 
2 30 
8-49 

26 12 

17 22 
147 
0..19 
!04 
I 00 
0 76 
073 
0 72 

079 
017 

0" 
0 82 
0 76 
077 
690 
088 
0" 
085 
017 
0 81 
090 
I 05 
!07 
098 
I 06 
0 82 
6 87 
089 
0 83 
085 
091 
086 

095 
087 
092 
I 00 
IOO 
098 
091 
0 94 
0 93 
0 93 

'" 02 
(DV%) 

216 
2 37 
2 IS 
2 26 
2 JS 
2 II 
2 lS 
2 32 
2 !J 
2 32 
2 32 
2 ! I 
2 30 
2 ]! 

2 13 
2 31 
2 3·1 
2 lS 
2-39 
2.21 
2.20 
2 38 
2 Ill 

2 35 
2 32 
2 15 
2 39 
2 27 
219 

' 18 

2.35 
2 12 
2 JO 
2 38 
2 24 
2 4.1 

2 38 

2 25 
2 6S 
2 76 
0 53 
000 
600 
0.00 

0" 
s 12 
9.84 
9 S2 
659 
2 42 
2 46 
226 

2.32 
2.·12 

"" 
2.211 
2.·14 
2 21 
2 32 
2.\·l 
2 25 
2 23 
2 48 
2 31 
2.27 
2A3 

2.29 
2 16 
2 39 
2 ]·1 
2 19 
2 37 
2 3·1 
2 14 
2.22 
2.38 
2.21 
2 23 

2 ·12 

'°' C02 
(0V%) 

148 
147 
147 
147 
14 7 
1·1 8 
1·1 8 
14 7 
148 
14 6 
145 
145 
14 4 
144 
145 
144 
144 
MS 
i.14 

MS 
1·16 
14 4 
14 s 
14 s 
14' 
145 
14 4 
14 4 
M.J 

14.70 

142 
14 3 
14 2 
14 I 
1·12 
14 I 
J.11 
J.l 2 
!3 .'.? 
76 
05 
05 
04 
0.4 
3.3 
16 0 
22 . .3 

21 4 
17 3 
14.J 
!·1.2 
14.2 
"12 
M2 
14 J 
14 3 
14 3 
14 3 
14 3 
14 3 
14 3 
! 4.4 
14 3 
14.4 
144 
14 5 
14 5 
14 4 
14 3 
14 3 
144 
14 3 
!>14 
j.1 4 
143 
1·13 
143 
14 2 
143 

Y:\Vn!cm Ddnware City !tcfincry\09· 129 vnlcro sru 32-h·l·I 1md M2S Ralus\SCOT I & 2\9-15-09 tcsting\5111 method 8 and CEMS 9-! 5-09. 1Minu1cAvcrnges 

'" NO:.: 
fPP!\ldv) 

IS 89 
IS .\4 

IS SS 
IS 83 
IS S4 
1600 
lS 99 
lS SS 
15 91 
IS 63 
IS 50 
!6 !O 
is s.1 
15 67 

16 03 
IS 72 
IS 61 
IS 84 

IS 29 
IS ·15 
1S ·1S 
15 03 
15 44 
IS 20 
!S 3.1 

15 73 
15 22 
15 .\! 
15 71 
15.53 

!S 37 
IS 84 
IS 60 

15 ·10 
15 68 
15 34 
15 31 

15 so 
lS 16 
lS 119 
21 S2 
2546 
21.62 

5 17 
0 05 
O II 
-0.02 
0 16 
3.97 
lS 05 
1.\ 98 
15 ).\ 

IS ·16 
IS 16 
IS 69 

15 72 
15 1·1 
15 48 
15 S7 
15 16 
15 S4 
15 80 
15 15 
15 so 
JS 72 
IS 28 
IS S7 
15 8S 

IS S6 
15 49 
IS 89 
15 SS 
15 34 
15 78 
!5 71 
15 24 
!S 66 

IS 7·1 
IS 21 

'" co 
(Pl'1\1dv) 

2 8! 
!I 00 
s 26 
4 so 
1·1.10 
504 
2 76 
1060 

·1 03 
570 

13 16 

2 60 
4 61 
9 34 
I 88 
4 49 
l1 11 
2 74 
7 63 
692 

3 57 
12 67 
3 95 
6 05 
11 88 
2 47 
7 72 

8 23 
146 
630 

6 07 
I 62 
317 
877 
I 8°1 

"' 997 
I 81 
827 
7H8 

-0 11 
~J.90 

2.23 
16 32 
25.05 

!601 
-l 82 
-3 86 
-3 IS 
-0 98 
I! 23 
638 
2 7.\ 
10.08 
339 
2A6 
!O 54 

443 
3 08 
12 05 
591 
110 
998 
8 92 
I 97 
9 54 
781 
067 
.\ 21 
906 
094 
399 
929 
I 55 
I 08 

753 
373 
078 
8 93 

Prined !01!·112009 



ACCI I J\tinutc Average Data Sheet: 02, C02, CO, NOx, 502, THC 
Cli~nt 

l'roit'd :\o 
l'l:mt 

MINUTE DATE 

110 
111 
112 

RUN 3 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 

2009109/15 
2009/09/15 
2009/09/15 

2009/09/15 
2009109/15 
2009109115 
2009/09/!S 
2009/09/IS 
2009/09/IS 
2009/0911S 
2009/09/!5 
2009/091!S 

2009/09/IS 
2009/09/IS 
2009/09115 
2009/09/!S 
2009/09/IS 
2009/09115 
2009/09/15 
2009/09/15 
2009/09/IS 
2009/09/JS 
2009/09/IS 
2009/09/JS 
2009/09/!S 
2009109/IS 
2009/09/IS 

2009/09/lS 
2009/09/15 
2009/09/IS 
2009/09/15 
2009/09/15 
2009/09/15 
2009/09/!S 
2009/09/JS 
2009/09/15 
2009/09/\5 
2009/09/!S 
2009/09/IS 
2009/09/JS 
2009/09/IS 
2009/09/!5 
2009/09/!5 
2009109/IS 
2009/09/lS 

2009/09/15 
44 2009/091! s 
45 2009!{)9/l s 

46 2009/09/I 5 
47 2009/09/IS 
48 2009/09/!S 
49 2009/09/IS 
50 2009/09/J s 
51 2009/09/15 
52 2009/09/\ s 
53 2009/09/! 5 
54 2009/0911 s 
55 2009/09/1 S 
56 2009/0911 s 
57 2009/09/J 5 
58 2009/09/15 

59 2009/09/1 S 
60 2009/09/15 

RUN AVERAGES 

61 
62 
63 
64 
65 
66 
67 
60 
69 
70 
71 
72 
73 
74 

2009/09/15 
2009/09/15 
2009/09/!5 
2009/09/15 
2009/09/IS 
2009/09/lS 
2009/09/!S 
2009/09/15 

2009/09/IS 
2009/09/15 
2009/09/15 
2009/09/!5 
2009109115 
2009/09/15 

!\';iktn 
lu<J-12'J 
l\';1krn I)('l{ 

TIME 

12-49-·17 

12:50:-17 
12:51.·17 

12.52:47 
12:53:-17 
12:S4:47 
12:SS:47 
!2:56:47 
12:S7:47 

12:5S:-l7 
12:59:47 

13:00.47 
13:01:47 
13'.02:47 
13 0]-47 

13:0-1'47 
13:05:47 
!3.06.47 
13.07..17 
13:08:47 
13:09:47 
!3:J0:47 
13:! J:-17 
13:12:47 
13. 13:47 
!3:14:47 
!3·!5:47 
13:16'47 

13:17:-17 
13:18:47 
!3.19'47 
13-2()-.17 

13:21-47 
13:22.47 
!3:23:47 
13:24:47 
13:25.47 
13:26.47 
13:27:47 
13:2S>17 
13:29:·17 
13:30.47 
13:31:47 
!3:32:47 
13-33:-17 
13:]4:47 
13:35:47 
13:36:47 
!3·37:47 

13:3S:·17 
13.39-·17 

13:40-47 
13.41 :47 
!3-42:47 
13:43:47 
13:44.47 
13:.\5:47 
13:46>17 
13:47:47 
13:4S:47 
13:49:47 
13:50:47 
13·51 :47 

13.52:47 
13:53:47 
13:S4:41 
13:S5:47 
13:56:47 
13:57:47 
13:5S:47 
13:59:47 
14·00:47 
!4·0! :47 

!4.02:·17 
14:03•47 

14:0·1:47 
14 05·47 

Z03 
02 

(D\'%) 

·14S 
·l 47 
4 ·19 
4 4J 
4 48 
4 45 
4A7 

4" 
4 4J 
4 42 
4 4J 
·1 ·13 
·1..1! 
.j 43 

4 39 
·1·H 
4 ·lS 

·1 ·17 
4 52 
.\ 53 
4 49 
455 
4 ·14 
.\ 39 

"' 436 
.1 29 
.j 3! 
.\ 3S 

4 36 
4 )9 

4 4S 
4 37 
4 45 
·l ·17 
4 )9 

4 32 

435 
4 32 
4 36 
,j 36 

4 36 
4 45 

4 42 
4 41 
4 41 
4 33 
4 30 
4 24 
·l 25 
4 23 
4 28 
4 32 
430 
4 29 
4 36 
4 36 
4 30 
·132 
.\ 32 
439 

·1 !7 
2 93 
-007 
-0 10 
-0.IO 
-009 
B98 
606 
9.80 

8 75 
4 66 
4 17 

414 
·l 20 

!Uuit~ 

I() ll'fnlion 

ILoc111io11 

203 
C02 

(DV •/o) 

15 6 
15 6 
15 6 

15 6 

'" 15 5 
15 5 

'" 15 4 
15 J 
15 2 
15 3 
15 4 
1 s 4 
15 ·I 
15 5 
15 4 
15 4 
15 J 
15 J 
15 J 
15 J 
lS 3 
15 J 
15 J 
15 J 
15 4 
15 4 
15 J 
IS ·1 
15 J 
15 J 
15 2 
!5 2 
!S 2 
15 J 
lS 2 
15 2 
15 4 

'" '" 15 6 

'" 15 ·1 
15 5 
15 4 
15 4 
15 3 
15 J 
15 4 
15 4 
15 4 
15 4 
15 4 

15 J 
15 J 
15 4 

'" '" '" 15 6 
15 6 
15 6 

JS.39 

14 I 
69 
11 
OR 
06 
0.5 
26 
13 3 
22.1 
20 s 
16 J 
15 7 
15 6 
15 5 

203 

NO• 
fPl'l\ld•·) 

3S 69 
]S 56 

38 22 

37 S2 
37 56 
37 87 
37 41 
37 99 
37 9S 
37 89 
38 09 
37 74 
37 9S 
37 96 

37 21 
36 7S 
37 52 
37 70 
37 47 
37 7S 
37 3S 
37 39 
37 !8 
37 46 
37 32 
36 77 
36 49 
36 69 
36 90 

37 OS 
37 04 

37 61 
37 59 
38 06 
38 02 
3S 16 
JS 13 
37 9.1 

37 43 

37 23 
37 SS 
36 8S 
37 05 
37 so 
37 OJ 
J7 OJ 
37 32 
37 53 
37 79 

37 66 
37 13 
37 27 
38 08 
38 14 
3S 29 
3S 49 
3S 45 
37 S6 
37 99 
3S 70 
38 SS 
3S 56 

JS 13 
37 63 

37 31 
32 63 
23 69 
25.00 
24 40 

17 72 
089 
-0 18 
-0.20 

3 27 
20 74 

37 44 
37 ·19 
37 48 

!SCOT I ,u1d::'.: 
lnorm:il 
lE~h.111:.l 

203 
co 

fl'l'J\11.h') 

092 
IOI 
JOI 

093 
091 
095 
I OJ 
1 0·1 
I 05 
I 00 
I 00 
I OJ 
I 03 
I 00 
099 

098 
I 04 
115 
113 
I 22 
I 05 
I OJ 
I 09 

117 
118 
I 09 
I OJ 
I 05 
IJO 
I 09 
I 06 
114 
115 
Ill 
115 
I 07 
I 08 
115 
I 20 

119 
115 
I 20 
I 19 

115 
1 20 
1 20 
I 23 
136 
I 42 
134 
123 
I 20 
! 20 
I 20 
I 20 
1 20 
120 
! 21 
I 23 

119 
118 
1 21 
1 23 
1.13 

2 93 
s 02 
2 72 
OAO 

137 
1030 
25..44 

17 SI 
180 
146 
154 
153 
150 
I ·13 

'°' 02 
(DV%) 

2 34 
2.20 
2 31 

2 26 
202 

2 JO 
2.21 
20! 
2 13 
2 21 
2 JO 
2 27 
2 19 
2 06 
2 23 

2 13 
202 
22S 

2.21 
2 !! 
2 30 

2 12 
21S 

2 23 
2.01 
2 16 
2 20 
198 
2 17 
2 !8 
I 99 
2 21 
2 29 
2 05 
220 

2.25 
206 
2 14 

2 2S 
2 04 

2 00 
2.20 
2 02 
211 
2 20 
199 
2 18 
2 {)8 
! 98 
2 15 
201 
189 
2 OS 
2 02 
187 
2 07 

2 16 
I 98 
199 
2 IS 
2 04 
187 
2 03 
2 II 

2 JO 
I 88 
2.04 

2 07 
187 
2 02 
I 94 
180 
2 18 
2 35 
0 59 
-0 JO 
-0.IO 
0 31 

'°' C02 
(DV%) 

14 4 
14 4 
14 4 

14 J 
14' 
14 J 
14 J 
14 3 
!4 3 
!·t2 
1·1 2 
14 2 
14 2 
14 3 
143 
14 J 
14 J 
]4 2 

14 2 
143 
14 I 
!4.2 
142 

14 2 
14 J 
14 3 
1-1 2 
14.3 
14 2 
14 2 
14 2 
14 I 
14 0 
14 I 
14 I 
14 I 
142 
M.2 
!4.2 
14 3 

14 3 
14 2 
14 2 
M2 
Ml 
14 2 
14 2 
14 2 
1·12 
J.1.2 
14 J 
14 J 
14 2 
14 2 

14 2 
!·1.2 
14.2 
143 
14 3 

14 J 
1-14 
!4 ·1 
14 3 

14.23 

14.2 

143 
14 2 
14 2 

14 4 
1-1 3 
14 3 
144 
13 6 
87 
05 
05 
0.5 
2-4 

Y \Valero Delaware Cit)-' Refinery\09-129 v~lero sru 32-h·!-1 and H2S Ratn.~\SCOT 1 & 2\9-1 S-09 tcsting\sru mcdrnd Sand CEMS 9-15-09. 1 MinuteAvcragcs 

'" NO• 
ll'f'l\ld•·) 

15 30 
15 1.1 
15 46 

15 JO 
15 S4 
15 73 
15 29 
IS 65 
lS 49 
lS 34 
!5 56 

!S 32 
IS 37 

15 S2 
15 08 
15 26 
!5 JS 
14 93 
15 00 
15 2S 
15 05 
15 27 
!S 29 
15 00 
IS SJ 
IS 21 
lS 17 
!S 58 

15 12 
15 07 
15 47 
15 26 

!5 05 
15 61 
!5 28 
15 10 
lS 60 
15 54 
!5 04 
!5 JS 
JS S2 
IS OS 
lS 46 
IS 38 

!5 33 
!S 60 
IS 26 
lS 37 

15 73 
!5 29 
15 36 
!5 71 
15 29 
15 26 
15 SS 
!5 ·15 
15 16 
lS SJ 
lS 63 

lS 14 
IS 35 
!5 S2 
IS .16 
15.37 

15 !7 
!5 62 
15 4S 
15 23 
15 67 
!5 38 
IS 38 
IS 63 
lS 17 

16 .\7 
25 48 

21 75 
6 33 
007 

'°' co 
{l'PJ\ld•·) 

JO 87 

185 
4 42 

12 39 

2 S9 
2 18 
9 38 
289 
306 
8 75 
181 
687 
!2 OS 
159 
7 95 
9 74 
095 
8 07 

! 1 SS 
JJ6 
12.-1! 
s 31 
·I 02 
12 02 
2 63 
J 85 
11 28 
212 
5 OJ 
11 66 
164 
5_.12 

16 13 
4 17 
4 74 
!] S2 

·l 50 
2 96 
12·19 
7 ·16 
1 72 
9 20 
598 
379 
12.97 
2 79 
602 
897 
055 
569 
665 
-0 04 

J" 
7 SJ 
·O 10 
191 
8 79 
J 91 
() 26 

6 73 
8 72 
0 13 
200 
6 OI 

8 15 
1 4S 
2.2.\ 
8 11 
116 
4 00 
729 
-0 21 
·l 83 
7 85 
·1 .. 09 
I 08 

lS 12 
24.95 

!'rincd JO/I 412009 



--ACCI 1 i\'linutc Avcra~c Data Sheet: 02, C02, CO, NOx, S02, THC 
Clic111 l\';1kw l1!11h~ !SCOT I mid:: 
l'rnit«·t :'\o fp•J-12'1 I() wr:1liun lnnm1.11 
l'but !\';1krn DCI{ ILoclltittn !E~h.11i>t 

203 203 203 203 '°' 804 '°' '°' 02 C02 NO• co 02 C02 NO• co 
MINUTE DATE HME (DV%) (OV 0A) (Pl'l\ldv) (l'Pl\hh') fD\'%) (0\'%) (l'J>Md•·) (Pl'l\1d,•) 

75 2009109115 1·1:06:47 4 21 15 5 37 68 161 3 42 12 4 031 17 94 
76 2009/09/15 14:07:·17 "' 15 4 37 54 135 9'6 22.2 0 16 004 
77 2009/09/JS 14:08:'17 4 24 15' 37 29 117 9" 221 0.00 0 50 
76 2009/09/!S 14:09:47 444 15 2 37 94 I OB 10 44 17 9 ! 20 0 22 
79 2009/09/!5 14·10:47 "' 117 33 66 088 14 46 35 453 I 00 
80 2009109/!5 14.11.47 20 83 " 19 ·10 -008 20 84 06 0 09 I 00 

Y:\Vnlcro De!Hw;uc City Rclincry\09· 129 vnlcro sru 32-h-1-1 and H2S Rntns\SCOT I & 2\9· ! 5·091c51i11g\sru method 8 nnd CEMS 9· 15·09. I Minu1c,\vcrngcs Princd !0/!4/::!009 



SCOT 1 (203) 



ACCI CEM C2!ihr.1.!i11n, Bia• ""d Drifl Oa!a Shttl 
Based 11n Jll CfR Par! 611. Ap~ndh A-4, MothOO 6C 

Oi<•ll v~ian Dale IScim:mbtt l.'i. 2m~J 
Pruird N11 O'J-!29 locltinn EAA:ius1 
Plan! Valero OCR ••• Ru.,! 
Unit Scot l f2U3 St"r!Timo O'J.45A1 

Ooor.i.tmn N- End Time !U.44·47 

To::irerl• JCC. di. mh. lh. 1h 

Cal LOW MID HIGH I Conr.. l Ror<in"' Time 
Ga• C<1n<.. (O,•nf"SJUnl Cm•<:. {O,• .. uf..SJUnl Cnnc. f",•ofS11an1 Snan Uoir; Un I O<mn 
0! NIA N!A 9.l!H.'i J) It :U.59 !O!l,(J ''.59 d. n1!. ~- 38 38 

CO! NIA NIA '/.%7 H.1 2?.5K !O!lO ".5H d •-o!. ~;, 3'J 40 
N01 N!A NIA ::'.5.5 ~H 6 52 . .'i !00 o 52 . .'i pnmd' I r,o I 61! 
CO l NIA I NIA I 156 l J5 ! S(,7 ! !0110 I 567 I ppmd• ! 70 I 70 

LIMITS I I JU o,;. ID 60 .,. 
TllCLIMITS 150,•103.~o,;. J5%tass•,;, 

HOO,<ml00% 
KO•,;, 1!>900,;. 

G» 

°' 
C02 

N01 

co 

LJMITS 

"":;'.:,,~~ I I I Sn«m . ·1 I '''"m "/>ltd" err Acmal '"'"hut" S>-.ton1 Cal. S•-.1cm Cal. 
"lli!\h" UP"'"!o Cal. Cat Bi:u C"I. Bl:u Drif"I 

bd"'' "Zen{ Cunr.. Ro::iponsc R""MnK (% ofS11211J Ri:.1MinK (%of Span) I (O,• ofSnanJ I Sll'ln 

lnillal Valno::i final Valo"" 

b:ni I I .o t ! -0.111 ! o.oo ! -o.i12 I 0.35 I !!.35 I 21YJ 
Mid 9llll5 9.ll 9RO 000 990 044 0.44 22YJ 
L;ru 0 1 U.30 0 J4 U.30 !l,-1-1 0 0() !1.5ll 

A>tni~cflf" 

lnitbl"nd 
final 

Snicm 
ltc.-fl(>n$C!I 

..lJl!(,OM21t1Jf, 
9 ll49'J'.19ll()'J 

" men ! 21SH ! 2!f, I 11.911 ! -3 rn I 21.97 I -2.n I 031 ! 22s1t I .!!.93~46941 
Z.:rn ! ! ..11 2 l .tl.211 I n oo l ..o 20 I o.oo ! o.on ! $2.~ ..o 2U!JU0011U! 
Mid ! 255 ! 25J l 25.Jo I ..019 I 2513 I ..o.Sl ! .113! ! s2s ! 25.!1655216 
Z.:n1 oo 11!0 I 018 047 OIO ll.f,5 ~r.7 o.2~5 

Mid !H• 256 26.llO ll.7! 25.13 ..Ol\4 -1.54 367 25.%316757 

ZERO ZERO LOW 

Rr!JMlnK Cal. 

.. ,.5-,;. I ! +t-5~~ ! +1.J•;;, 

LOW 
Anah"zcr 

C•< 

'=' 

LOW 
s ... 1om 

C"I. 

'=' 

MID ~uo MID 

c~1. Cal. 
Emir Emir 

Anal nu I Anahur 

(Sn1om for Em>r 
Ga• ! .TllO (%WSll'lnl 

Acrnal 
Conr.. 

LOW 
Analvzcr 
ftc;JMln!I( 

tS}"11om fur 
TllO (%11fSn<1nl (0,0 n( AcH1a!l 

Actual 
Conr.. 

~no 
i\n3[j"U"r 
RnponK 

(SJJ!cm for 
TllO 

Anal.-.cr I 5\"11Cm 

{"JOuf"Spanl (0,1.nf Actual) 
02 l ..01 I .. 1144 

I co' I "' I "'' No. ..112 .n JK 

co 00 (100 

LIMITS +/-! ~- +1. 2 ~· +/ .. 5•,1, 

9.l!RS 
'J.967 
25 . .'i 
25.fi 

'" IOU 
254 
25.6 

l\Sc""'r11;li;1o;ec:\\/alcrc DclaWi><e Cny Ref«;e,..,."\(ill.12!/ ""'"'" s•u J;>.n .. 1.1 aM H1S Ralas\SCOT 1 & 219.15.09 tes1i~"' mc1no<j e aMCEMS 9·15-09 >IS, 81asRur.1 (2031 

~'" 
U I~ I 

~ 
nm1 

+1.2o;. I ~1-5 •,;. 

A\Cf'lfC 

lndk"lcd 
o,, 

Cone. 

"' 
!f>.~3 

30.:?J 

Ul6 

men 

Corrtt!cd 
o,, 

Cnnr.. 

4.06 

l6 M3 

30.53 

0" 
HIGH 

Cnnc. 
Unil• 

d. \'CJ.~;, 

d \OJ.~-

tmrnd\" 

npmd\· 

IUGU 

Relp<mK Cal. Calihniliun 

UIGH 

Analrzcr I AnalJur I S1·•tcm 

Acrual (SJTI<m for Error Error CnM. 
Conr.. I THO 1~0ofSpanJ (0,1,af Actual) I Sll'ln I Uniu 
12.59 I ll.f, I 11 o~ l ! 22 59 I d •cl ~; 

"" I "" I "" I I ""I''"''" 52.~ S2 3 -0.)8 ~2 5 IWrnd' 
567 ! s1.o I o.n l I %7 ! 1111md' 

+/- 2 ~- +!·5 ~-

Pnmc~ 1{)/1!:12009 



ACCJ CEl\I Ulibration. Biu and Drifl Di11.;1 Shed 
Uasffi on 40 CTR Put 6(1,Ap1Kndi1 A-4, Mcthnd 6C 

Oicnt V~km Date 
Prn1tll No O'-J-!29 Lou!1on 
Pl2n1 Valero DCR Roo 
Unit Scot l (203) Start Time 
o .... r.ilmn Nomui! End Time 
Tt:'1uhl JCC. cii. mb, lb. th 

Cat LOW 
G,, Cone. ('I'. ofSnani Cone. 
0, N'A WA 9.885 

cm NIA NIA 9.967 
NO• NIA NIA 25_5 
co NIA NIA 25.<> 

LIMITS 
THC LIMITS I5"/oloJS% 

Upsalt. Ema 
"Lo\\" 

"Mid"or Annal Ana!ru; 
"Hish" Upsc2!e Ca!. 

G" b<:low "Zen' Cone. lksnons.. 
0, Z<rn ~.I 

Mid 9 885 '' C02 Z<rn 0.2 

U!Gll 22.58 2Hi 

N01 Z<rn -0.2 

Mid 25.5 25..1 
co "'" !LO 

Mid !S 6 25.6 

LIMITS 

ZERO ZERO t.OW 
Analyur Analyzer 
R..sponse Cal. 

(Sys1cmfor Error Actuol 
Go> TUC) l"-'-orSnnn1 Cooc. 

°' -0.! -0-44 

C02 0_2 {) 89 

N01 ~' .().38 

co "' nmJ 
LIMITS +/. ! ~-. 

2009!09!!5 
Exlm1<;! 
Run 2 
11.00-17 
II 39 -17 

MID lllGll Cone. 
("/• ofSnaot Cone. (

0,'.n£Sv:int s~o Uniis 
-13.ll 22.5'1 !UOO 22-5') d_ \Ol. '10 
-I-I.I n 511 !000 "-58 d_ ,.,i_ ~~ 
-Ill_(> 52 5 !00.0 525 nnmd•-
45.! 56 7 1000 5r,_7 ppmd,-

-10 "/• tn 60 ·-~ 80 "/o IO 100 ~. 

-IS "/o to 5S 0/o 80 'l'o In 90 'I~ 

!ni1i1! \'alu<:> final \'ah!<:> 
Sn!em s,..-icm 

SvSlem Cal. Sn1cm Cal. 
Cal. Biu Cat Diu Drifl 

Resoon"" {'I'. ofSnllnl R"5non"" f'l'.ofSv:inl ("/;. ofSn2n) 
.0_02 0 35 -002 0.34 -001 
9_')() 044 'I.HO -001 -0-15 

0-30 "' U 5U L33 0.89 

21.97 -2 7'-J ll 10 .2_21 0.58 

~l.20 oou -020 '00 O,OG 

25.13 -05! 25 {l'} .u 5'-J -OOH 

047 u 83 !l~'J O.HG '" 25_13 .o s~ 26 12 0.92 L7S 

+/-5%. +!- 5 ·,~ +/-3% 

LOW LOW LOW MID MID 
Analyu; Antt!yi"r Sv•tcm Anal yr~; 
lkspans.. Cal. C2!. R..spons.. 

(SySlem for Error E;ro; Aclual (Sys!emfor 

THCJ ('l'o nfSnan) (~'•of Ae1nall Cone. TUC) 
9.1185 <J_g 

<J.967 10_0 

"' 25-4 
25 6 25_6 

+{. ! .,. +/-5'1'. 

l\Scrver1\dp101e01\Valera Oe!""'3re Clly Rcfoicr(.09-129 valcia = 324>-!·1 am! H2S Ra!..,.\SCOT 1 & Z\9-1S--09 teoloig\slu mc~'lod a and CEl.\S 9·15·09.Ils. 6•aoR""2 {20J) 

A\'Cr.ll!COf 

loitialand Aveu~c 

Fin~1 lodiuicd Correc1cd 
Sy~cm c., G., Cone. 

Snan R1"!11on.es Cane. Cone. Units 
22.59 .{1_022618388 

22.59 9 &~8950863 .j 31 4 3~ d >OJ ~-
22.58 0_4 

21.58 ~'-034~694! 15 92 !<>20 d_ ,al_~~ 

52-5 ..{! 200000003 

'" 25_! ! l2!75 3&'-J~ 3'1~7 npmdl 

5r._7 !1_4K 

56 7 25 f,23 !6757 0 (,g 0 20 1wmdv 

MID MID lllGll HIGH !UGH HIGll 
An•lrur 5,;zcm Anah--ur Ana1~--ur S'(ll!cm 

Cal. Col R..sponse Col Ca!ibr:ztmn 
Error Error Ac!ntt1 (Sys1cmfor Error Error Coat. 

1~'- nfSnanJ (~'o of AcmaU Can<.. Tll(l I"/.. ofSnon) (% o( Ac1u11l Sa2n Units 
.tl_Jg "59 22 Ii "" ~~ 59 d_ ml.~-

0 15 22.58 "" 000 22.58 d_ voL ~~ 

-019 525 5! 3 ~" 52.5 nnrnd\' 

"" 5fo 7 51 n G5~ 5(, 7 lll!rnd,-
_._,_ ! ~-. +/-5 ~ .. +/. 2 ~-. +t-s~,-. 

Pmt~d HlJ15120-09 



ACO CEM C11!ibr.:1.!ion, Bia5 .o.nd Drifl 0.:1.111 Sb""' 
Bucd on 40 CFR ran 60, Apr><ondi1 A-l, Mel hod 6C 

Oieni Valair Oare 
rro1cc1 No 09-129 Loulion 
rbn1 Valero OCR """ Uni I Sro1. l {203) S1.:1.nTime 
o ..... nmoo Nm=l End Time 
Te5!cr{5) JCC. th. mb. lb. !h 

Cal. LOW 
G., Cone. ("lo ofSnanJ Cont. 
Ol N<A WA 9_gg5 

CO! NIA NIA 9967 

NOs NIA NIA '5.5 
co NIA N<A 25.6 

LIMITS 
TUC LIMITS 25 ~'O IO 35 "lo 

Up•Qlc· En!Cf 
"l.m'" 

"Mtd"or Ac1nal Analwer 
"High" Up•calc C.l 

G" helm• "Zero" Cont. Ro-nonse 
0, Z<rn -0.! 

Mid 9&M5 '' CO! Z«o " HIGH 22 51\ 22.6 
NO~ Z<rn .0_2 

Mid 255 254 

co "'" 00 
Mid ''" 25 6 

LIMITS 

ZERO ZERO LOW 
Ano!\=r An~h=r 

Response Cal. 
(System for Error Atluol 

G., I TllCl !~'. ofS,,•ni Coot. 
Ol 

_,, 
-044 

C02 0.2 0 K'J 

N01 .() 2 -0 3K 

co 00 000 

LIMITS +/-2% 

S=trnil>cr 9. 20118 
E"th.:um 
Run J 
12 52-.!7 
13.51 47 

MIO HIGH Cone. 
(".• ofSnanJ Cont. ("/O ofS02n1 Soan Unit• 

.:3_g 22-5'J 1011.!I 225') d HJ! ~· 

.\4.1 22.58 \!10.0 nss d \Ol ~-

.\8_6 52 5 100.0 52_5 pnnuk 

.\5_\ 5(,_7 100_0 '" Dl!nl<h 

40 •,•lo 60 ".'O 80 ~· 10 100 ~· 
45 ",•lo SS~· 80"1•1090% 

lnirial Values Final \'alu<S 
Srs1em Synem 

Sy>lcm Cal. Syncm Cal. 
c.1. mu Cal. Bias Drift 

Resnonse ("lo ofSnanJ Resnonse {"lo o{SoanJ (~'• ofSnanl 
.{}_!12 (!_34 ~" "'' .(J 33 

'" ~" 9.HO "' 001 

0.50 l 33 0.47 l.2! -H 12 

22.lO .2_21 n_[U -2 21 000 
.0_10 o_oo .0_10 o_no ooo 
25.09 .0_59 25.Ull .07(, -ll 17 
0-49 "' 11.40 0.7! -0 ]6 

26.!2 0_92 25..\4 -011\ -! 10 
+1.s-:• +t-s~. +/.J ~-

LOW LOW LOW MIO MID 
Anolner Anoh'ur System Aoa!vur 

lkspnn"' Col. Cal. R.-sponse 
(Sys1cm for Error Error ,\(!021 (System for 

TUO 10,'0 ofSnon) (",O of Ac11u[) Cone. TllO 
9 gg5 ., " 
9_967 IOU 

:!5 5 25.t 
25 6 25 (, 

.. ,. 2 •,;, +1-5% 

\\Scrvcrl\opro1cdWale10 Ocl~vr.ore C<ty Rcfilier'(i09·129 vale«>""' J2-t>-1-! and H2S Rat:i$\SCOT 1 & 2\9-15·09 te•t:ng\.ml melhod e and CEl.IS S-15·09.ils, 6ia$RimJ (;?CJ) 

1hen1eeof 
foi1ial •nd A~-eU£C 

Rn.o.! lndk•u.:d Cor"'c1W 
S1-5tcm G" G" Cont. 

Soan R<Snons<S Cont. Cnot. Uoi11 
n.59 ·U06U925'Jl5 
22 59 9798951!49 4_39 4.\6 d. rnL ~-
2258 0 .\86&69782 
n111 '7_[ !539 15.51 d_ H!L ~~ 

52 5 -0 2000lJOU03 

52 5 21 044(,6534 37.63 38 21 npmdv 
5(, 7 0.\45 

567 25 n94767 lO 069 ppmd• 

MIO MIO !UGH lllGH HIGH UIG!l 
Auo!ncr Sntcm Anal Her Analyzer Syslcm 

Col. Cal. R<Spnose C•L Co!ihr•Uno 
Errnr Error Actual iSntem for Error Errur Cont. 

("/., nfSnonj 10,0 of i\clu~U Cone. THO (~•ofSnanl {"/.of i\c!ual) Sn2P Units 
.(J 3~ 22.59 22.6 ""' ,, 59 d vol ~;. 

"15 22.5K 22 6 n.H9 nsg d •ol ~:, 

.n !9 52 5 52_3 -0-31\ 52 5 nmmh 
0()0 5(, 7 57_0 0-53 ;1.1 ppmd• 

I +/. 2 ",\, .-1.s •,;, +1-2 .,,. +1-5 .,,_ 

P;o;t~d 1()115/2009 



SCOT 2 (804) 



Oirn~ 

ACCI CEM Calibr.i!iun, lliaJ and Orm Oaa Sh rd 
Ba.W 11n 40 CfR Part 6CJ, Appendil A-l. !I kt hod GC 

Vakm I0:11r !!!I09111'Jl!5 
rrn-O'tl N11 !l'J-!29 l.ocauon ET.!uus1 
Pbnt Vol..n OCR Rnn Run l 
Unit ISCOT1(!104l !S13T1Timt: j(l<J-15-47 
Ori<:111linn lnornu! !EndTim.. I to J4:~7 
T..,,trrOl IJCC.cb.rnh.fb_!h 

Cal. LOW MIO UlGH I Cnm:. I R"'9""' Tim.. 
Go• Con<. ('l•ofS1unl Con<. (',•ofSpan) Con<. (",OofSpan) S11•n Uniu Un Dimn 
01 ! NIA ! NIA l '18115 ! JJll ! 22.~9 ! HUH) I l2S9 ! d.v"! "..O ! 16 j !7 

CO! ! NIA I NIA l 9967 ! 4J.! I 22.511 I IUl)O I 22.511 ! d '"! ~~ l l7 ! 211 
NO• NIA NtA 15_3 JI!(, 31.S 100 0 52 ~ rnd,- JO JO 
CO NIA NIA 15 6 -IS.I 5ft_7 toll O 56 1 ppmd,- ~ll JO 

LIMITS I ! I 4CJ%to6CJ% I l!O';Oto!OO"..;, 
TllCLIMITS I :!S<,•rnJSV. I J5<,~10SS<;• llCJ.,•11190.,0 

Up•wle En1cr lnhhd Value< flnal \'2!11.,. A•rr:i~r of 
"Lo"· 5\"lltm Sntrm lnilial and 

"M1d"m Attual Anahur S1·•!•m CaL S\.itm Oil. final 
"High· Upsulc Cal. Cal. Bin Cal. Bia• Orifl Sn!em 

"" below "Zero" Cont. Reopon"' R"'P<'""' C• ofSnanl Reor><>n"' (<,;, ufSnao) l"tO ofSponl 51U>n lk5poo•e< 

°' L:m o_u .. 1.uo .o_H o oo o no 0-44 22.19 --11 01 

AHr.i~r 
lndia1rd 

"" Con<. 

Com:clnl 
G~ 

Cone. 
Conr. 
Uniu 

Mid 9!lll5 9.9 lU.IJO 0-4J 9<J2 oio .034 I 22.59 9%17811<>54 2JJ2 205 d•<ll~~ 

C02 Urn I o 1 l 0.20 I 044 l 041 ! ! 39 J 0_9J I 22.'i!! I o.Jof,6l7lf•2 
HIGH 12511 111 12.20 -2.2! 22.24 -101 ll!n 12511 12.2221UM6 !Jfi7 148!! d<<iL~• 

NOi Uru 00 --IUO -ll.19 llUU Ollll U,]9 52.5 4l_05 
Mid 25-5 155 !S.5o uno lSJJ -11_31 I .(!,J2 52.5 !54l'i l!.119 \!.% on:nd• 

co Urn ! J .(!! J ·LOO J -U9 J -1/H ) -272 J -UJ J 567 J ·L.'2 
Mid 25_6 !5_6 !4RO ·!Al !:Ill ·051 U.<JU 56.7 !'iU55 ')_!17 !0!17 md\· 

LIMITS +!- S ',O +/. 5 ~- +/. J ',;, 

Anahur Anahur Anal)-zer An3lyicr Snirm An2liur Anal per Sutcm Anal)Uf Ana!ucr Sntcm 
R<:<ipon."' C2l. ReopouS<' Cal. C2L R""fll'n"' Cal. C2!. R...flll'"" C~L Calibr-Jtmn 

ZERO ZERO LOW LOW LOW LOW ~fEO MID MID MID IUGU IUGll lllGll I lllGll 

{SJ-,ftm for Error At1113I (Sys!cm for Error Emir Acw2! {SyJtrm fnr Errnr Emir Atlu:d (SJ-i;trm fnr Em1r ErrtJr Con<. 
G2• l TllQ (~O.,fSIUlnl Cone. TUG (~Oo(Span\ (~•of Aclual) Cun<. TUC) f",OofSpanJ ,~~of Aciuan Cunc.. TllCJ (",OufSp2a1 (~Ouf At1uan I s11~n I Uniu 
01 U 0 0 00 'J ll!l'i 9.'J II 07 22-59 22.7 U 49 22.59 d_ \O! ~;. 

C02 0! U+I 'J%7 9'1 .(130 n_'jll 227 U'i3 21.58 d ,_,1_~;. 

NO~ <lo 0011 25.~ 211 OUO 52_5 52,5 OUIJ 52.5 md> 
CO ·lll -Olli 2~1> I 25.6 1100 56_7 56!! O!H 567 ppmd•· 

LIMITS +/- l ~- +/·:?. ... +/- 5 ~- +!-:?. ... +1. s~;, +/-2 ~· ~1.5 ~-

\\Se1YCrl\apc1ect1Valero Oc!aw;ire C;ty Refmcry\OS·129 v;ile<o s'" 32-n-1-1 an<i K!S R•lla..\SCOT 1 & 2\9-15--09 tcstmg\Sfll mcm<>d Haw GEMS 9.15---0<J •I~. El,a,Runl ea-; Pmned 10/1512009 



ACO CEM C:1!ihl1llian, Bias =nd Orm Oat= Sbc..i 

C:1t. LOW 
c .. Cone. ("/. 11fS11an) 

02 WA N<A 
COl WA WA 
N01 WA N<A 
co NIA NIA 

LIMITS 
THC LIMITS l5o;•mJSo;o 

Upsc.>!o:Ema 

"Lo"" 
"Mid" or Aclua! 
"High" Upsulr 

c .. b-c:!ow"Zcro' Cone. 
02 Z<ro 

Mid 9 KKS 
CO! ""' li!Gll 22.58 
NO• Z<ro 

Mid 25_5 
co Z<rn 

!'>lid 25 (, 
LIMITS 

ZERO ZERO 
Analyur An~llUT 

Response Ca!. 
IS)·s1em for Error 

c .. TllCJ (",oorSnanj 
02 1111 000 

C02 Ill 0-4~ 

N01 1111 11.00 
co ~.I .(j 18 

LIMITS I +/. 2 ·; .. 

Date 
Lotatmn 

"'' S1anTimc 
End Timc 

Cone. 
9l!S5 
'l'J67 

'" :!5 (, 

Anal•-ur 
Col 

R<"lnonl-¢ 

" </') 

Ill 
"7 
1111 
25 5 

"" 25 (, 

LOW 

Ac1ual 
Cone. 

.!0091U9/l5 
E-Ji~usl 

l ! 00.\7 
I! 59A7 

MIO ll!Gll Cont. 
l"/O ofS11ani Cone. ('% ofSnanl Snao Units 

"' n_s9 100_0 22.S<J d. rnL ~-
"I 22.58 !DOO :!:!.58 d. rnL ~~ 

"' 52 5 !000 52_5 ppmdv 

'5 I 56_7 !00_0 '" 1111md•· 
40 "/o 10 60 ";0 80"/o to 100 ,. 
45";'•toS5"/o 80 •:. 10 90 o;o 

lnilial Vntu.s final Va!11"5 
s,·>1om Svstcm 

Sntcm C:1!. Sys1rm Cal. 
Col Bin Col. Bias Orifl 

R"!lponl-¢ (
0,0 ofSn~nl R<"l""Ol-¢ (";0 o[Sn•nl {

0,0 ofSn•n) 
o_oo 1100 0.00 o_oo "" 9_92 0.10 "' -026 .o_36 
0..Jl l.39 040 133 .o_o5 

_!J _!4 -2.!l_! 2229 -!.Kil 022 
000 o_oo -0 02 -003 -0.03 

:.'5 33 .o_n 25_.\6 -OUK 0.2.\ 
·l 64 .2_12 .l,'JO -3.17 -tl.\6 
25_31 -0_5! 25.!lS -0.97 -t!Afi 

+/.S",'. +/.5•1. +/-3 .... 

LOW LOW LOW MID 11110 
An~lyur Analyzer Synem Anal}<rr 
R<:Sponse Cal. C•l R<"lpon5c 

(Srs!cm for Error Error Ac11u! {Sys!Cm for 
TUCl ("/., ofSnani (",O of Accnal) Cone. TUCl 

9885 " I 9%7 " I 25 5 25_5 
I 25 (, 25.6 

+f-2 .... +/. 5";:. I 

\1Se,,,.,r\\ap1c1od\Valero Del<>w:<tc Cr:y Rcf:r:c,y.o9.!29 valcic 0111 l2-0+1 and H2S Ra1"~\SCOT ! & 2\9·15-09 !csllng\stu me~~ad II and CE!.IS 9·15-09.>:lo. 61a1'Run2 ll04 

A.-er.tl!Ollf 
Initial and Avoni:o 

Fina! lndiutcd Corr«lffi 
Sntrm c .. c .. Cone. 

s"~" fu:s=n= Cone. Cone. Uni ls 
2259 II 
22 S'J 'J 8~2770538 2 18 2 18 d_ ,111 ~-
22 SM 0407141715 
12.SM 22.26'l076J5 !4 70 1~ 76 d ml ~~ 
52-5 ·O OlJ769H4'l 
52 5 25 3<J3~37~2 15 53 15_(,(J ppmd•· 

"7 -1 77 
56 7 25 lM f1 JO 1(,(, 1mmd•-

MID !'>HD IHGH lllGll lllGI! HIGH 
A.,alyi-er Sntem Anah-:zer Anoh-ur System 

C•l Cal. Responl-¢ Ca!. U.libnilion 
Errcr Error Actual (S}·stcm for Error Error Cone. 

(",OofSnan! C",•of Acluall Cone. T!!Cl (•/., ofSnan) ("/.,of Ac1ua!) Snan Units 
11117 22 5<J 22_7 OA9 n_5<J d 'o! •.• 
-0-3!1 22 ;g n.1 "" n_.sg 

d "'!_ ~-
'""' 52 5 52.5 ""' 52 5 """' 0 (II] 56 7 5(, N 0_!8 56.7 ournd\ 

+/. 2 ·;. ~1-s •,• +/-2 •:. +t-s•,o 

Prmled 10/1512009 



ACO CEM C:i!ibr.111011, Bias :ind Drifl 0:11:1 Sb«! 
Based on 40 CFR Put 60, A11ricndi1 A-I, Mel hod 6C 

Oien! Valero Dal<' 
Prn•«I Jlio 09-129 Louuon 
Plant V~!croDCR """ Uni! SCOT2(8(}.;) Sia.rt Time 
o~uimn 

"~· 
End Tim. 

Tester15) JCC. cb. mb. lb. th 

C:1L LOW 
G., Conc. ('I'. ofSnan/ Conc. 
Ol NIA NIA 'J 885 

C02 N<A NfA 'l.%7 

JliO~ NIA NIA '" co WA NIA 256 
LIMITS 

TllCLIMITS l5 •,:. 111 JS ".-'• 

Up"""k Enter 
"Lo"" 

"Mid"ot AtU1ml Analyzer 
"Hii;h" Upscale Ca!. 

G" bdow"Zcro" Conc. lk;i;nonsc 

Ol '"" '" Mid 9885 ,, 
CO! Z<ro "' HIGH ,, 58 22_7 

1'"0• Zero " Mid 25-.'i 25.5 

co Z<ro -0 ! 
Mid 25 (, lS 6 

LIMITS 

ZERO ZERO LOW 
An11l~-ur A112Jvur 
Ro:.-pon.., Gd. 
(Sy•l~mfor Error Ac1u2! 

G., THO (•,o orSnanl Cone. 
Ol "' "" COl "' 04.1 

JliOi "" "" co ·"' -0 !H 
LIMITS +/-2 •,;, 

#REft 
E-'<h~U51 

' 12 51 .17 
l3 5! 47 

MID HIGU Cone. 
(",;, ofS02nl Cone.. (•,:.ofSnan) Snan Units 

"' n_59 !000 1159 d •oL ~;, 

"' ll.58 !ilOO .u 58 d_ •OL ".-;. 
4lUi 52.5 lOO.O 52 5 nnmd•-
45_1 '" 100_0 '" onmd1-

40",;,1060"/. so·1.10100•,;, 
45 ",;,lo.SS"/• 80 'I'. 10 90 ., .. 

lni1i2l Values Final Values 
s,·stem SvST•m 

System Ca.L System Cal. 

"''· Bias Cat u; .. Drill 
Re~nonse (",:. ofSn~nl Rcs"onse (",;,ofSnan) (".-0 ofSnn111 

O_QlJ o_oo .,, '" -044 "'" 'J 84 -0-16 "" .o Ill O_I(, 

0_.10 L33 °'" l(,<J D 36 

12.29 -LBO 22.20 ·2 23 --043 
-1J02 .o_o:; O()() 000 003 
2SA6 -OOH 25_41\ -004 II 0-t 

·L90 -3.17 -LO'J -174 '" 15 05 -097 24_<JS -1 !5 -'llll 
+/-5 .'4 +1-5 "!. +/.J •/o 

LOW LOW LOW MID MID 
Ana!yur Analrzer Snicm Analrnor 
RcsJ!Onse c •• c.L Respon-S<" 

{System for Error Error Ac1112l {Sp1em for 
THO 1•,;,ofSnao) (".-'•of Actual! Cone. TUO 

<J HRS 9') 
'!%1 <J'J 

LI; 255 
25 (, 25 6 

+f-1 'I' .. +1-5 ~o 

l\Scrverl\O)prnjed\V~lcro D<tl:rw.:irc Cr.y Rcf:nciy\09-129 v:al"'o on! 32·h-1·1 :am! H2S R;,ta~ISCOT 1 & Z\9-15-09 IMUng\s:u mclll<>d 6 ;md CEMS 9·15-09-*-'. B•asRu."IJ 504 

A•·era1:eof 
lni1l2I and A.-er=i:e 

Final lndic:tled Correcled 
S}..-tem Gu G" Cone. 

Sn an Rcs,,onses Cone. Cone.. Units 
12.59 -0050!XlOOU! 

2259 ') 85995 !019 2.ll 2.lS d_ •ol ~;. 

22.58 0 4.11777334 

''5H 7'_24520!11 !4_23 !4.2H d \OJ ~· 
52_5 -0 0076'13349 

52 5 15 4(,843742 !5.37 !5.39 pmnd\ 

"1 -!_.t<J.t4(,828.f 
)(, 1 " 60! 1-15 _ p11md•-

-MID .\UD HIGH lllGll H!Gll HIGH 
An2t~-ur Snicm Anal)-i.er An2lncr SyS!cm 

Cal. C•L Rcs11onse Cal. Ca!ibral1on 
Error Error Atlun! (Sys!cmfor Error E~' Cone.. 

(",O ofSnanl (";0 of Aciuall Conc. THO (";0 ofSn2nj (";:.cf Atloall S=" Units 

"' 22.59 ,,_, 04'l n59 d \C] ~· 
-0.30 n.58 ,,_, 053 1158 d \oL ~;, 
000 52.5 52.5 000 52 5 ~omd" 
()_!)(I 5<· 1 56 8 0 18 '"1 ppmd,· 

+/-2 •,;, +f. 5 •,o I +/-2 ";';. +/-5 ., .. 

Ptinlcd !0/1512009 



APPENDIX C 

Calibration QA/QC Data 



NOX CONVERTER EFFICIENCY TEST 

MUST USE N02 GAS BETWEEN 40 AND 60 PPMV 
PER 7. l.4 

N02 CAL GAS USED 
MUST BE EPA PROTOCOL 

ANALYZER RESPONSE 

DATE 
2009/09/!5 
2009/09/!5 
2009/09/15 
2009/09/!5 
2009/09/!5 
2009/09/!5 
2009/09/!5 
2009/09115 
2009109115 

AVERAGE RESPONSE 

EQ. 7E-7 

EFFN02 

EFFN02 

EFFN02 

MUST BE GREATER THAN OR EQUAL TO 90 PERCENT 
PER 13.5 

46.7 

SCOT I NOX ANALYZER 

TIME NOX RESPONSE 
07:49:02 47 
07:50:02 47.1 
07:51:02 47.1 
07:52:02 47 
07:53:02 47 
07:54:02 47. i 
07:55:02 47 
07:56:02 47. l 
07:57:02 47 

47.04444444 

MEASURED CONCENTRATION OF CALIBRATION GAS X 
MANUFACTURER CERTIFIED CONCENTRATION OF CAL GAS 

47.04444444 x 
46.7 

8 

Y:\Valero Delaware City Refinery\09·!29 valero sru 32·h·l·l and H2S Ratos\SCOT I & 219·!5-09 testmglsru method 8 and CEMS 9-I5-09NOX CONVERTER 203(!) 

100 

100 



NOX CONVERTER EFFICIENCY TEST 

MUST USE N02 GAS BETWEEN 40 AND 60 PPMV 
PER 7.l.4 

N02 CAL GAS USED 
MUST BE EPA PROTOCOL 

ANALYZER RESPONSE 

DATE 
2009/09/15 
2009/09/15 
2009/09/15 
2009/09/15 
2009/09/15 
2009/09/15 
2009/09/15 

AVERAGE RESPONSE 

EQ. 7E-7 

EFFN02 

EFFN02 

EFFN02 

MUST BE GREATER THAN OR EQUAL TO 90 PERCENT 
PER 13.5 

46.7 

SCOT 2 NOX ANALYZER 

TIME NOX RESPONSE 
08:05:02 
08:06:02 
08:07:02 
08:08:02 
08:09:02 
08:10:02 
08:11:02 

46.9 
46.8 

47 
46.9 
46.9 
46.9 

47 

46.91428571 

MEASURED CONCENTRATION OF CALIBRA Tl ON GAS X 
MANUFACTURER CERTIFIED CONCENTRATION OF CAL GAS 

46.91428571 x 
46.7 

100.4588559 

Y:\Va!cro Dela\vare Cily Rcfincry\09-129 valcro sru 32-h-1-l and H2S Ratas\SCOT I & 2\9-15-09 tcsllng\sru n1cthod 8 and CEMS 9-15-09NOX CONVERTER 804(1) 

100 

100 



AIR/COMPLIAN~fo?p!!fULTANTS, INC. 
USEPA METHOD 2 ANlTMETHOD 4 DATA SHEET 

Client \/ {'i.fk.,l-0 Date ~ll /J l(J ~· 
ACCI Projeet ff n5- l~ Run# i L' 
Pinnt Location /)~iAt,v =f. Gff"i Meter Box fl l51JI 
Stock ID 2""lCJ i Yd /), '16~ 
Stock Dinmeler flt>,, Dehn H l.(~2&. 
Pilot ID C/.f'f fr. -[ Test Crew: .re CJ; me 
Pilot Cp , tUi ''f1;;rt'"X:.5·'.iP··\ 

~::~,~ca~~~~ke, (o'~/''"';J B. P (in. Hg) ·3Q~ 
Ps (in H20) .... Q, jtot (+/-) ,/ ,Z _ 
Start Time: OflO Post~ Test Lcuk Check ~r~T2j~~~,~~r;;f;, 

Stnclt Dia. Measured? 

DIAGRAM 

Stop Time: OfSV )mpingers iJ!1 l'>t.'I~ //) II c. 
Pilot(+/-) ~/Iv 

MOISTURE DATA IMPINGER WEIGHTS 

Clock Elapsed Meter Meter Ddlu H Vacuum/ lmpinger 

15 Min ;/ ,[Jc. 0 l -- !. · i. (,, , 0 /,.,n 
20Min ,,., r,,,if~ ,- r. f." ,t; "',n · -•1 
25 Min (.1 J fl• fl '~ .(, n (;'(j 
JOMinl.·.z ,i/z_ /,, ',t; .. f. ___ '1.Q_ f,.,I 
35Min 

Fino I 

sfJJII: /)tf '2-: ~ ston: ()C/ ? ·~ Slnrt: 
TRAVERSE Delta Stuck Temp Cyclonic TRAVERSE 

PORT/POrNT p •f 0 from Hor. PORT/POINT 
I~ (~ lit, 2-5'1 1-/ 

, ry :.;/ --- '] cJ{l q 

' '7 "?I/ 2. 
i.{ - 1 z.u l-
~ - -"' r,. -0 g 
7 "' !(, j; -~. ·-

-r;i n i. ?' (() • ,, 
fl I ,o 7 I ( 7 '--· 

., ; !(, '7' 'l. L 

"2 "1 .. 2. ~ ·7 

u . ) z.._· ., -~ 

( . ·7_,. :i 
/',, " ) z; I l 

·z I "' fl , !• ' i· I 
v 

~ 

Im in er 

I 

2 

3 

4 

WET bulb 

DRY Bulb 

ston: 
Delta 

p 

C.\Uscr.;\cbt1\ky AIRCOM\Doeumen~\Fitld Dntn Shtc!1\Mnnuul Met ho ti Datn Shctll\Meihod 2 wtl >t On111 Sheell flow nnd Moi1t01C 

Initial Finni 

Stack Temp Cyclonic 
•f 0 from Hor. 

--
--



STRATIFICATION CHECK 
'Zo> 

2009/09110 DIFFERENCE DIFFERENCE DIFFERENCE 
AVERAGE AVERAGE AVERAGE FROM MEAN FROM MEAN FROM MEAN 

POINT 02 C02 502 02 C02 S02 02 C02 502 
% % ppm POINT % % ppm % % ppm 

1 3.2 17.2 67.4 
1 3.2 17.2 67.1 1 3.2 17.2 67.2 ..Q.04 -0.10 -2.99% 
2 3.3 17.1 66.1 
2 3.3 17.1 65.3 2 3.3 17.1 65.7 0.02 -0.21 -0.62% 
3 3.3 17.1 64.7 
3 3.3 17.1 64.3 3 3.3 17.1 64.5 0.06 ..Q.19 1.24% 
4 3.3 17.1 64.0 
4 3.3 17.1 64.2 4 3.3 17.1 64.1 0.03 ·0.17 1.78o/c 
5 3.3 17.2 64.9 
5 3.2 17.3 65.6 5 3.2 17.3 65.2 0.00 ..0.03 0.09°,{, 
6 3.2 17.4 66.2 
6 3.2 17.4 66.6 6 3.2 17.4 66.4 -0.06 0.10 -1.71% 
7 3.2 17.4 66.5 
7 3.2 17.4 66.3 7 3.2 17.4 66.4 -0.04 0.10 -1.75% 
8 3.2 17.5 66.4 
8 3.2 17.5 66.3 8 3.2 17.5 66.3 -0.03 0.20 -1.58% 
9 3.2 17.4 65.9 
9 3.2 17.4 65.7 9 3.2 17.4 65.8 ..Q.03 0.10 -0.83% 
10 3.2 17.4 65.2 
10 3.2 17.3 64.5 10 3.2 17.3 64.9 -0.01 0.04 0.63% 
11 3.3 17.3 64.0 
11 3.3 17.4 63.6 11 3.3 17.3 63.8 0.02 0.05 2.32% 
12 3.3 17.4 63.2 
12 3.3 17.4 62.9 12 3.3 17.4 63.1 0.08 0.10 3.41o/ .. 

MEAN 3.2 17.3 65.3 

Per USEPA Part 60, three point traverse used. 

C:\VALERO DELAWARE CJTY\09-129 valero sru 32-h-1-1 and H2S Ratas\sru ratas\203 9-10-09\testing\s-203 9-10-2009stat check 



Client 

ACCI Project# 

Plant Location 

Stnck ID 

Stack Dinmeler 

Pitot ID 

PitotCp 

B. P (in- Hg) 

Ps (in- H20) 

Stnrt Time: 

Slop Time: 

AIR/COMPLIAN~ULTANTS, INC. 
USEPA METHOD 2 ANJJlVIETHOD 4 DATA SHEET 

IN111AL vto~ 
--"-'L1'"'"'=,@(W= ___ ·-;;.te 
__________ Run# 

oet-A"W/.\/Zt l I r\,J!'. Meter Box # I~ & i 
S-£301-j Yd 

7Z.'1 DeltaH 
{() ff{j .. J Test Crew: 

. ~4 Pre~Test Lenk Check ~i~¥Ji}1]t~~;1! 
---------- lmpingers 

Pilot(+/-) 

-----~~~~~~= Posl-Test l.enk Che6k li,~~~i#:&~~¥~i 
_Impinge.rs 

Pilot(+/·) 

Stack Din. Measured? 

DIAGRAM 

" 7.l 

MOISTURE DATA IMPINGER WEIGHTS 
Clock Elapsed 

lnitlnl 

SMin 

ID Min 

IS Min 

20Min ---
25Min 

30Min 

35Min 

Finni 

slrui: 
TRAVERSE 

PORT/POINT 
Al 

u " 
c " 

Meter 

Volume 

slon; 

I 

De Ito 
p 

" 'I 

.-

7 r, 

~ / '1 ; 
t; v 

I---'"'-
(,. I 
7 I 1 
e I 

'" i1 I 
I 

Meter Deltn H Vacuum/ Jmpingcr Jmninl!er 

Temp Pressure Temn. 

I 

2 

3 

4 

WET bulb 
DRY Bulb 

-' ' . ~ 

u stnn: 
Stack Temp Cyclonic/"" TRAVERSE 

"F 0 from Hot. PORr/POINT 
.-,v, -"-I 

/ ::?: 
"1 

/ y 
/ 'i 

/ /.. 

/ 1 
I )( 

• I /'-. I 
" \ I :;;. 

\ "!'. 
\ ' L/ 

\ s 
'\ I 

'\ J 

'\ 
' 

C .\Uim\eb.:irtlty AJRCOM\Ooeumen!l\Ficld Onh1 Sheet)\Monu11l Mc1h11tl D~lll Shuu\Me1hnd J nmJ 4 Dnln Shi:cts Flow nnd Moi~hm: 

Initial Finni . 

b h,J,u -I, J 
Cyclonic 

0 from Hor. 

1vt--( 
C <--{cl oVi 1 'l 



'/itt( 
STRATIFICATION CHECK 2009109/09 DIFFERENCE DIFFERENCE DIFFERENCE 

AVERAGE AVERAGE AVERAGE FROM MEAN FROM MEAN FROM MEAN 
POINT 02 C02 502 02 C02 502 02 coz 502 

% % ppm POINT % % ppm % % ppm 
1 3.6 17.7 57.4 
1 3.6 18.0 57.0 1 3.6 17.9 57.2 -0.11 0.08 -16.08% 
2 3.5 18.0 56.9 
2 3.5 18.0 54.1 2 3.5 18.0 55.5 -0.18 0.20 -12.56% 

3 3.5 17.9 51.0 
3 3.5 17.9 49.7 3 3.5 17.9 50.3 -0.18 0.11 -2.07% 
4 3.5 17.8 47.7 
4 3.5 17.8 45.9 4 3.5 17.8 46.8 -0.20 0.03 5.00% 
5 3.5 17.7 45.5 
5 3.6 17.9 46.5 5 3.6 17.8 46.0 -0.12 0.02 6.72% 
6 3.6 17.9 47.4 
6 3.7 18.0 48.5 6 3.7 18.0 47.9 -0.02 0.19 2.79°/C 
7 3.8 18.0 50.0 
7 3.8 17.9 50.3 7 3.8 18.0 50.1 0.10 0.17 -1.72% 
6 3.6 17.9 50.6 
6 3.7 16.0 49.9 6 3.6 16.0 50.2 0.09 0.20 -1.93% 
9 3.6 17.9 46.3 
9 3.6 17.7 46.5 9 3.8 17.8 47.4 0.09 0.03 3.79% 

10 3.8 17.6 45.1 
10 3.9 17.5 44.8 10 3.9 17.5 44.9 0.19 ·0.25 B.86%~ 
11 3.9 17.4 46.0 
11 3.9 17.2 49.5 11 3.9 17.3 47.7 0.24 -0.47 3.20% 
12 3.9 17.2 46.8 
12 3.7 17.8 47.9 12 3.6 17.5 47.3 0.11 ·0.32 3.99°/C 

MEAN 3.7 17.8 49.3 

Per PS2, 3 point traverse conducted. 

C:IVALERO DELAWARE CITY\09-129 valero sru 32-h-1-1 and H2S Ratas\sru ratas\804 9-9-09\testing\s-804 9-09-2009stat check 



Cuslorner: 

Part Nun1ber: 

CERTIFICATE OF ANALYSIS 
Grade of Product: EPA. Protocol 

PITTSBURG 

E03Nl67E15A3611 Reference Number: 32-112736601-2 

Cylinder Number: CC87369 Cylinder Volume: 160 Cu Fl 

Laboratory: MIC - Royal Oak - Ml Cylinder Pressure: 2015 PSIG 

Analysis Dale: Sep 02, 2008 Valve Oullel: 590 

Expiration Date: Sep 02, 2011 

Airgas Great Lal<es, Inc 
2009 Bellaire Ave. 
Royal Dal~. Ml 48067 
Ph: (248) 399-9150 
Fax (248) 584-2540 
http://www airgas com 

.! 
·I 

=i=~=r-•'•.,-·• 'II 

r:,it1Hi1;:11irm p..:rlom11:rJ in ilcr.onlancc wilh "EPA Tt<Jccmbility Protocol (Sept 199/f using !he assny procerlums tis!ed Analy11cnl /l.lcthodology does 1lol tllqui1c :"Jfl<l':l•r:n !n1 
;ui.11y1;1;;i! in!r;1liH•?rn:1;r. This cy!!rnJ11r h11s a 10101 nna!yticnl um:crln!n!y as stnlad below wi1h a can!ldcrnce !oval of 95% There are no sionmcnnt impmiliiis whit:h nff12r.t !Im ur.r; 

of !his r,;Jli\Jmtion mixture An cont::cn!mtions ;,ue on n \.'OlumP.IVohmm bilsis unluss ollmr:1is1? notorJ 
Do Mot Use This Cylind.~r Uel-.;w 1 GO p:;in i o ! Mi:gi:l Pu sent 

ANALYTICAL RESULTS --.. =="""i' 
Requested Actual Protocol Total Relative 
Concentration Concentration Method Uncertainty 

Component 

OXYGEN 10 00 °/o 9 885 °/o G1 +/· 1°/o NJST Tmceab!e ~ 
CARBON DIOXIDE 22 50 °/a 22 59 ~'~ G2 +/- 1%, NIST Traceable 

NITROGEN Balance 

;:=~:::::;::::::::::::;::;;::;::;::::::::::::::::C:AL:::;IB:R:A:l:"I:O:N:S:T:AN:::D:A:R:::DS:::::::::::::::::;::::::::::::::::::;:;:::-:·=:::~:·:;;:·-:_1,. 
Type Lot ID Cylinder No Concentration Expiration Dale 

llTl~M 980~1 lU3 SG91Ui33308AL 9 507% OXYGEMINITP.OGEM J~n 0-1 2010 ·~ 
MTRM 99061020 XC0192658 3 44% CARBON DIOXIDEINITROGEN Jul 01 2011 ~ 

ANALYrICAL EQUIPMENT ··-Il"I 
:-:':c"sc-t-:n_11_11_e_n_tl_M_a_k_e_IM_o_d_e_1 ___________ A..,n_•.:ly'-t""lc_a_J_P_ri_n_c,.:lp_l..,e ________ _;L..,a""s;.;t..,M..,u..,1..,t1.:.p._oint Calibration . u 

E/N 511 20% FS C02 Nicolet 6700 Fourier Transform Infrared {FTlR) Aug 08 2008 

E/M 51, 25%FS 02, Rosemont 755R Paramagnetic: (Pa1a) Aug 11, 2006 .. ,! 
~~~~~~~~~~~~~~~~~~~~~~.;..~m.~;...~~~~~~~~~=";;,,..;.,~~=i:====nmo'"""'.,.....,~~ 

Triad Data Available Upon Request 

Moles:ORDERll07~GG 1 
: ··::.? /,;-7-~~:;:·.~... ., 

-;.I-.. -Ll,,-f: ·-------
QA Approval ··· · 

Page 1 of 32·112736601·2 
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Customer 

Part Number 

CERTIFICATE OF ANALYSIS 
Grade of Product: EPA Protocol 

PtTfSBURG 

E03Nl67E 15A 1068 Reference Number: 32-112740141-1 

Airgas Great Lakes, Inc 
2009 Bellaire Ave. 
Royal Oak, Ml 46067 
Ph: (246) 399-9150 
Fax: (248) 584-2540 
http://www alrgas com 

Cylinder Number CC53162 Cylinder Volume 152 Cu Ft 

Laboratory MIC - Royal Oak - Ml Cylinder Pressure 2015 PSIG 

Analysis Date: Sep 12, 2008 Valve Outlet 590 

Expiration Date: Sep 12, 2011 
= 

Ceriiticnlion performed in nccordnnce wilh "EPA Tmceobllity Protocol (Sept 1997) using lhe assay procedures listed Analytical Mo!hodology does no1 require correction far 
annly!ical interferences This cylinder hfls n tolal analylica! uncertainly as s!nled below with a confidence level of 95% Theto ;ire no signlflcanl !mpurilies which affect lhe uue 

or !his calibra!ion mixture All conccmlrntions are on n volume/volume basis unless olhmvtise no!etJ 
Do Nol Use This Cylinder below 150 psig i e 1 Mega Pascal 

ANALYfICAL RESULTS I 
Requested Actual Protocol Total Relative 

::-----------------c_o_n_c_e_n_tr_a_tl_o_n ___ c_o_n_c_e_n_tr_a_ti_o_n ___ M_e_t_h_o_d ___ u_n_c_e_rt_a_in_t~y-----~ 
Component 

' 
·I 

: '!. 

". '!: 
·~ •ti 
~ ,, ' 

·~ I! ' 
-··~""!! ....... , 
·~ -~i ' 
·~ ·~1 · 
·~ 11 

'I 
l 

,, 

i CARBON DIOXIDE 10 00 % 9 967 % GI +/· 1% NIST Traceable ~ 
OXYGEN 22 50 % 22 58 % G1 +/- 1% NIST Traceable I ) 

;=N;l;T;R:O:G;E;N::::::::::::::::::::B:a:la:n:c:e==============================~ ~ ,11 

Type Lot ID -----
NTRM 
NTRM 

06060803 
970510 

l .:~·:11;: 
Cylinder No Concentration Expiration Date . ~ 1 

CALIBRATION STANDARDS 

SG919B9698Al 10 818% CARBON DIOXIDE/NITROGEN May 15 2012 ,1 
' ANALYTICAL EQUIPMENT I 

·--c-c_2_o_s-01_2 ______ 2_2_s_1_%_,_o_x_Y_G_E_N_/N-IT_R_o_G_EN------------M-a_y_o_1_2_0_
1
0- ---

1

l ~ ;! 

;-ln_s_t_ru_m_e_n_tJ_M_a_k_e_IM_o_d_e_I______ Analytical Principle Last Multipoint Cali~_a_uo_n __ _ 

~ E/N 136 20°/oFS C02 Horiba V!A~510 Nondispersive Infrared (NDIR) Aug 25 2008 ~ 
~ EJN 51, 25o/oFS 02, Rosemont 755R Paramagnetic (Para) Sep 12, 2008 ~ 

Triad Data Available Upon Request 

Notes. 

p.f'"M 

QA Approval 

Page 1 of 32·112740141-1 
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Al S. 
CERTIFICATE OF ANALYSIS 

Grade of Product: EPA Protocol 

Airgas Great Latrns, Inc. 
2009 Bellaire Ave. 
Royal Oak, Ml 48067 
Ph: (248) 399-9150 
Fax: (248) 584-2540 
http://www alrgas com Customer: 

Part Number: 

Cylinder Number: 

Laboratory: 

Analysis Dale: 

CRAFTON 

E02N l99E 15AO 129 

CC152699 

MIC - Royal Oal1 ·· Ml 

Dec 29, 2008 

Reference Number: 32-112786333-1 

Cylinder Volume: 144 Cu FL 

Cylinder Pressure: 

Valve Outlet: 

2015 PSIG 

660 

Expiration Date: Dec 29, 2010 

Cer\lfica!l'on performed in accordance wi!h ·EPA Traceabilily Protocol (Sept 1997f using uie assay pmcedures Hsted Analytical Methodology does nol requ!re correction for 
analytical Interferences This cylinder has a totnl analytlca1 uncertainty as stated below with a confidenca level of 95% Theru are no s!gnlficanl impurll!es whlch alfecl Um use 

al this calibralion mixture All concentmtions are on a volumefvolume basis unless otherwise noled 

Component 

I 
NOx 

NITRIC OXIDE 

NITROGEN 

Type 

NTRM 

NTRM 

Lot ID 

46-E-18 

07060302X 

lnstrument!Make/Model 

Do Nol Use Th!s Cylinder below 150 pslg I e 1 Mega Pascal 

ANALYTICAL RESULTS 
Requested Actual Protocol 

Concentration Concentration Method 

25 00 PPM 25 68 PPM G1 

25 00 PPM 25 50 PPM Gl 

Balance 

CALIBRATION STANDARDS 
Cylinder No Concentration 

CC206032 

CC206032 

49 38PPM NITRIC OXIDE/NITROGEN 

49 87PPM NOx/NlTROGEN 

ANALYTICAL EQUIPMENT 
Analytical Principle 

Total Relative 

Uncertainty 

+I- 1 o/a NIST Traceable 

+I~ I %1 NIST Traceable 

Expiration Date 

Oct 02 2012 

Del 02. 2012 

Last Multipoint Calibration 

I 

I EIN 54 25ppmFS NO Nk:ole\ 6700 

E/N 54 25ppmFS NO Nicolet 6700 

Fourier Transform Infrared (FTIR) 

Fourier Transform Infrared (FTIR) 

Dec 18 2008 I Dec 18 2008 

Triad Data Available Upon Request 

Notes 

AFI'./\ 
QA Approval 

Page 1 of 32-112786333 ·l 



JLiquib '<!rerbnologp <!Corporation 
Industry Leader in Specialty Gases, Equipment and Service 

Customer 
Date 
Deliver\' Receipt 
Gas Standard 
Final Analvsis Date 
Expiration Date 

Component 
Balance Gas 

Analvtical Data: 

Certificate of Analvsis 

- EPA PROTOCOL GAS -

Jackson Welding (Pittsburgh. PA\ 
December 30. 2008 
DR-13379 
55.0 ppm Nitric Oi:ide/Nitrn!l.en - EPA PROTOCOL 
December 19. 2008 
December 29. 201 Q 

Nitric Oxide 
Nitrogen 

DO NOT l!SE BELOW 150 psig 
EPA Protocol. Section No. 2.2. Procedure G-1 

Repo11ed Concentrations 

Nitric Oxide: 51.8 ppm +/- 0.51 ppm 
Nitrogen: Balance 

Total Oxides of Nitrogen: 52.5 ppm 
** NOx for Reference Use Only** 

Reforence Standards: 
SRMfGMIS: 
Cylinder Number: 
Concentration: 
Expiration Date: 

Cenification Instrumentation 

GMIS 
CC-159052 
50 .. 6 ppm NO/Nitrogen 
September 18, 2010 

Component: Nitric Oxide 
Makei!vlodel: Nicolet-NEXUS 4 70 
Serial Number: AEP99000154 
Principal of Measurement: FTIR 
i as_t Calibration: December 02. 2008 

c,·Jinder Data 

GMlS 
CC-125597 
57.1 ppm NO/Nitrogen 
April 05. 2009 

Cylinder Serial Number: CC-251502 Cylinder Outlet: CGA 660 
Cylinder Volume: i40 Cubic Feet Cylinder Pressure: 2000 psig, 70°F 
Analytical Uncertainty and NIST Tr~ceabil" : are in compliance with EPA-600tR-97/12 L 

l~~'~ ·tFJ ' 
Certified by: ' P \~~(t. ., ' · 
Date: December 30, 200.8 

Unmatched Excellence 

2564 Pemberton Drive - Apopka, Florida 32703 - Phone (407)·292-2990- Fax (407)·292·3313 
. ., www ./lquldtechcorp.com -



J!.iquib m'.ccbnologp QI::orporation 
Industry Leader in Specialty Gases, Equipment and Service 

Customer 
Date 

Certificate of Analysis 

- EPA PROTOCOL GAS -

Jackson Welding- (Pittsburgh. PA) 
September 18. 2008 
DR-22620 Delivery Receipt 

Gas Standard 
Final Analysis Date 
Expiration Date 

25.0 ppm Carbori Monoxide/Nitrogen - EPA PROTOCOL GAS 
September 10. 200!1 
f>eptember I 0. 201 I 

DO NOT USE BELOW 150 psig 
Analytical Data: 
EPA Protocol, Section No 2.2, Procedure G-L 

Reference Standards 
SRM/GMIS 
Cylinder Number: 
Concentration: 
Expiration Date: 

Reported Concentrations: 
Carbon Monoxide: 25.6 ppm +/- 0.25 ppm 

Nitrogen: Balance 

GMIS 
CC-158976 
25 I ppm CO/Nitrogen 
August 04, 2010 

GMIS 
CC-166.348 
45 9 ppm CO/Nitrogen 
February 25, 2009 

Certification Instrumentation 
Component: 
Make/Model: 
Serial Number: 
Principal of Measurement: 
Last Calibration: 

Cylinder Data 
Cylinder Number: 
Cylinder Outlet: 
Expiration Date: 

Carbon Monoxide 
Nicolet NEXUS 470 
AEP99000154 
FTIR 
September 09, 2008 

CC-129106 Cylinder Volume: 
CGA 350 Cylinder Pressure: 
September I 0, 2011 

140 Cubic Feet 
2000 psig, 70°F 

Analytical Uncertainty and N~ab~ompliance with EPA-600/R-97/121 

Certified by: 
Date: September 1 8, 2008 

Unmatched Excellence 

2564 Pemberton Drive-·Apopka, Florida 32703-Phone (407)·292-2990 -Fax (407)·292·3313 
·· www./lquldlechcorp,com ·· 



/&'187/ 
1Liquib 'QI:ecbnologp QCorporation 

Industry Leader in Specialty Gases, Equipment and Service 

Customer 
Date 
Delivery Receipt 
Gas Standard 
Final Analysis Date 
Expiration Date 

Analvtical Data: 

Certificate of Analysis 

- EPA PROTOCOL GAS -

Jackson Welding - (Pittsburgh. PA) 
September 18. 2008 
DR-22620 
55.0 ppm Carbon MonoxidefNitrogen - EPA PROTOCOL GAS 
September 10. 2008 
September I 0. 20 I I 

DO NOT USE BELOW 150 psig 

EPA Protocol, Section No 2.2, Procedure G-1 

Reference Standards 
SRM/GMIS 
Cylinder Number: 
Concentration: 
Expiration Date: 

Reported Concentrations: 
Carbon Monoxide: 56.7 ppm+/- 0.56 ppm 

Nitrogen: Balance 

GMIS GMIS 
CC-184191 CC·231409 
50 9 ppm CO/Nitrogen 98 6 ppm CO/Nitrogen 
June 15, 2010 November 30, 2011 

Certification Instrumentation 
Component: 
Make/Model: 
Serial Number: 
Principal of Measurcn1ent: 
last Calibration: 

Cylinder Data 
Cylinder Number: 
Cylinder Outlet: 
Expiration Date: 

Carbon Monoxide 
Nicolet NEXUS 470 
AEP99000154 
FTIR 
September 09, 1008 

CC-166625 Cylinder Volume: 
CGA 350 Cylinder Pressure: 
September 10, 2011 

140 Cubic Feet 
2000 psig, 70°F 

Analytical Uncertainty and NIST Traceability are in compliance with EPA-600/R-97/121. 

Certified by: 
Date: September 18, 2008 

Unmatched Excellence 

2564 Pemberton Drive· Apopka, Florida 32703 ·Phone (407)·292-2990 - Fax (407)·292-3313 
- www /lquldlechCorp,com ~ 



NOX CONVERTER EFFICIENCY TEST 

MUST USE N02 GAS BETWEEN 40 AND 60 PPMV 
PER 7.1.4 

N02 CAL GAS USED 
MUST BE EPA PROTOCOL 

ANALYZER RESPONSE 

DATE 
2009109/15 
2009109/15 
2009109/15 
2009109/15 
2009109115 
2009109115 
2009109115 
2009109115 
2009109115 

AVERAGE RESPONSE 

EQ. 7E-7 

EFFN02 

EFFN02 

EFFN02 

MUST BE GREATER THAN OR EQUAL TO 90 PERCENT 
PER 13.5 

46.7 

SCOT I NOX ANALYZER 

TIME NOX RESPONSE 
07:49:02 47 
07:50:02 47. I 
07:51 :02 47. I 
07:52:02 47 
07:53:02 47 
07:54:02 47.1 
07:55:02 47 
07:56:02 47.1 
07:57:02 47 

4 7. 04444444 

MEASURED CONCENTRATION OF CALIBRATION GAS X 
MANUFACTURER CERTIFIED CONCENTRA TiON OF CAL GAS 

47.04444444 x 
46.7 

I00.7375684 

E:\09-129 valero sru 32-h-1-1 and H2S Rataslsru compliance\9-15-09 testmglsru method 8 and CEMS 9-15-09NOX CONVERTER 203(1) 

100 

100 



NOX CONVERTER EFFICIENCY TEST 

MUST USE N02 GAS BETWEEN 40 AND 60 PPMV 
PER 7.I.4 

N02 CAL GAS USED 
MUST BE EPA PROTOCOL 

ANALYZER RESPONSE 

DATE 
2009/09/15 
2009/09/J5 
2009109115 
2009/09/15 
2009/09/J5 
2009/09/15 
2009/09/15 

AVERAGE RESPONSE 

EQ. 7E-7 

EFFN02 

EFFN02 

EFFN02 

MUST BE GREATER THAN OR EQUAL TO 90 PERCENT 
PER 13.5 

46.7 

SCOT 2 NOX ANALYZER 

TIME NOX RESPONSE 
~Mfil ~9 

08:06:02 46.8 
08:07:02 47 
08:08:02 46.9 
08:09:02 46.9 
08:!0:02 46.9 
08:J J:02 47 

46.91428571 

MEASURED CONCENTRATION OF CALIBRATION GAS X 
MANUFACTURER CERTIFIED CONCENTRA TJON OF CAL GAS 

46.9J428571 x 
46.7 

100.4588559 

E:\09-129 valero sru 32-h-1_-J and H2S Ratas\sru compliance\9-15-09 test1ng\sru method 8 and CEMS 9-l5-09NOX CONVERTER 804(1) 

JOO 

JOO 



Oxides ofNitrogen Interference Test. 

Analyzer Type 
Model Number 
Sena! Number 
Date 
Calibration Span 

Potential 
Interferent 

C02 
C02 
02 
02 
02 
co 
co 
co 
NH3 
CH4 
CH4 
S02 
S02 
S02 
H2 
HCI 

9.83o/o 
22.09% 

1% 
lOo/o 
22% 
30 
302 
5104 

20 
99.2 
907 
25 
253 
2032 

50 
55 

TECO 42C HIGH LEVEL 
42C 
42 CHL 69556-363 
5-Jan-09 
100 
NOX 

NOX 
PRESENT 

Dried 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

*Uses the larger of the absolute values obtained for the 
interferent tested \vith and \Vithout the pollutant present 

Sum of Responses 
% of Calibration Span 
MUST NOT BE GREATER THAN 2.50% OF CALIBRATION SPAN 
PER METHOD 7E 13.4 

NOX 
ABSENT 

Dried 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

E:\Personal\interference checks\NOX\NOX interference WITH nox SPECIFICATIONS Jan 200942 CHL nox 

NOX" 

Analyzer 
Response 

(PPM) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

0.00% 



Analyzer Type 
Model Number 

Serial Number 
Date 

Calibration Span 

Potential 
Interferent 

C02 
C02 

H20 

NO 
N02 
NH3 

CH4 

S02 

H2 
HCI 

Carbon Monoxide Interference Test 

Gas Filter Correlation CO Analyzer 
48 C CO Analyzer High Level 

48CHL-68385-360 
5-Jan-09 

100 

co 
Analyzer 

Dried Response 
{ppm) 

co 
ABSENT 

22.59% 15 
10.00% 06 

1% 0.0 

25J ppm 0.0 

49.4 ppm 0.0 

20 ppm 0.0 

87.2 0.0 

25.2 0.0 

50 ppm 0.0 

54 8 0.0 

*Uses the larger of the absolute values obtained for the 
interferent tested with and without the pollutant present 

Sum of Responses 
% of Calibration Span 
MUST NOT BE GREATER THAN 2.50% OF CALIBRATION SPAN 
PER METHOD 7E 13.4 

co 
ppmv 
ppm 

USEPA 

Carbon monoxide. 

Parts per million by volume. 
Parts per million. 

U$. Environmental Protection Agency 

co 
Analyzer 

Response 
(ppm) 

co 
PRESENT 

1.5 
0.6 
0.0 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

0.0 

E:\Personallinterference checks\CO\co interference WITH CO SPECIFICATIONS Januaiy 2009co 

co • 
Analyzer 

Response 
(ppm) 

1 .5 
0.6 
0.0 

00 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

2.1 

2.10% 



Oxygen and Carbon Dioxide Interference Test. 

Analyzer Type California Analyucal Instruments 02 and C02 

Model Number Model 200 Model 200 

Sena! Number !L0400! !L04001 

Date 5-Jan-09 5-Jan-09 

Calibration Span 22 17.9 

02 C02 

02 02 02 C02 C02 co2· 

Analyzer Analyzer Analyzer Analyzer Analyzer Analyzer 

Potential Dned Response Response Response Dned Response Response Response 

lnterferent (OJo) (O/o) (O/o) C'/ol (%) (%) 

02 02 C02 C02 

ABSENT PRESENT ABSENT PRESENT 

C02 22.09% 0.0 0.0 0.0 

C02 9.83% 0.0 0.0 0.0 

H20 1% 0.0 0.0 0.0 1% 0.0 0.0 0.0 

NOx 24.7 0.0 0.0 0.0 24.7 0.0 0.0 0.0 

NOx 227 0.0 0.0 0.0 227 0.0 0.0 0.0 
NOx 1026 0.0 0.0 0.0 1026 0.0 0.0 0.0 

N02 49.97 0.0 0.0 0.0 49.97 0.0 0.0 0.0 

NH3 20 0.0 0.0 0.0 20 0.0 0.0 0.0 
CH4 99.2 0.0 0.0 0.0 99.2 0.0 0.0 0.0 
CH4 907 0.0 0.0 0.0 907 0.0 0.0 0.0 
S02 25.4 0.0 0.0 0.0 25.4 0.0 0.0 0.0 
S02 253 0.0 0.0 0.0 253 0.0 0.0 0.0 
S02 2032 0.0 0.0 0.0 2032 0.0 0.0 0.0 
H2 50 0.0 0.0 0.0 50 0.0 0.0 0.0 
HCI 55 0.0 0.0 0.0 55 0.0 0.0 0.0 
co 30 0.0 0.0 0.0 30 0.0 0.0 0.0 
co 302 0.0 0.0 0.0 302 0.0 0.0 0.0 
co 5104 0.0 0.0 0.0 5104 0.0 0.0 0.0 

* Uses the larger of the absolute values obtained for the 

1nterferent tested \Vith and \Vithout the pollutant present 

Sum of Responses 0.0 o.o 
0/o ofCaJibratton Span 0.00% 0.00% 
MUST NOT BE GREATER THAN 2.50% OF CALIBR4. TION SPAN 

PER METHOD JA 8.3 

E:\Persona!\interfcrence checks\02\o2 interference WITH nox SPECIFICATIONS January 200902 



I PreVJCus Ccl I 

Model#: C-5000 
Serial#". 1462 

!!!!!!!!! 

Air Compliance Consultanls, Inc. 
EPA Method 5 

Meter Box Cafibrafion 
Pre-Test Orifice Melllod 

Engfish Meter Sox Units, English K' Factor 
Apex Orifices 

Date:------~ 

Barometric Pressure: ---=
Theoretical Critical Vacuum:-> 

I 

I 

y I 0.997 
dH I 1.663 

08/10/09 60.00 
"29.32 Qn. Hg) 

13.63 Qn. Hg) 

IMPORTANT For valid test results, the Actual Vacuum should be 1 to 2 in. Hg greater than the Theoretical Critical Vacuum shown above. 
IMPORTANT The Critical Orifice Coefficient, K', must be entered in Engr1Sh untts, (ftl'3"(deg Rl'0.5/Wn.Hg)"(mm)). 
!!!!!!!!! . 

I 
I 

Newc.Ji % Oilfereoi::e 
0.994 0.295 
1.684 1.:Zo.I 

DRY GAS METER READINGS -CRITICAL ORIFICE READINGS-

Volume 

I 
Volume I Volume Initial Ternes. Final Temr1s. Orifice K' Orifice Actual -Ambient TerTIOerature -

dH Time initial Final ! Tatar Inlet I Outlet Inlet Outlet Senaf# Coefficient Vacuum Initial 
CinH20l lmml (CU ft) ' <cu ftl rcu ftl ldeo Fl rdea F) Idea Fl Id°'! Fl <numberl (see abovel linHa1 Iden"' 

0.46 15.00 503.912 510.434 6.522 62.0 61.0 64.0 62.0 47 0.3249 22.0 61.0 
0.87 10.00 526.572 532.503 5.931 87.0 84.0 68.0 85.0 55 0.4419 20.5 63.0 
1.50 10.00 496.238 503.602 7.564 61.0 I 60.0 82.0 80.0 63 0.5756 19.0 81.0 
2.85 I 11.00 533.056 544.593 11.535 67.0 I 65.0 89.0 66.0 73 0.7835 17.0 83.0 
4.20 I 13.00 510.527 526.493 15.966 63.0 I 62.0 89.0 84.0 61 0.9463 I 15.0 82.0 I 

----- "RESULTs--- ---------
- DRY GAS METER - ORIFICE - DRY GAS METER - --ORIFICE--

VOLUME VOLUME VOLUME CALIBRATION FACTOR CALIBRATION FACTOR 
CORRECTED 

Vm(std) Vm(std) 
CORRECTED NOMINAL 

Vcr(sldl Vcr(sld) Ver 
y 

Value Vanation 1 

dHm> 
Variation I Value j Value 

ICU ftl lliters1 fcu ftl <liters! lcu m fnumberl fnumberi (in H20l Imm H20l ffn H20l 
6228 176.4 6.143 174.0 I 6.426 0.966 --0.008 1.613 I 40.96 I --0.071 
5.630 159.5 5.560 157.5 I 5.837 0.986 --0.007 1.656 I 42.11 --0.026 
7262 205.7 7.256 I 205.5 . 7.590 0.999 0.005 1.680 42.66 I --0.004 
10.990 311.2 10.844 ! 307.1 i 11.385 0.987 -0,007 1.725 I 43.80 I 0.040 
15.325 i 434.0 15.486 I 436.6 I 16.243 1Jl10 I 0,016 1.745 I 44.33 0.061 

Avg Y-> 0.994 Avg dH@--> 1.684 -42.78 

Nole: For Calibration Factor Y, the ratio of the reading of the cafibration meter to the dry gas meter, acceplable tolerance of individual values from the average Is .;....Q,02. 

For Orifice Calibration Factor dH@~ce~iffere al pressure m inches of H20 that equates to 0.75 cfm of air at 68 F and 29.92 inches of Hg, acceptable tolerance of 
rndividual values from the averagp, +-0.2~ 

I ft1if., nB-Jo tJCi 
SIGNED: . I l l Date: "" - i 

C:\Documents and Settings'\l:haas\Desktop\Meterbox Calibrations\2009 Calibralions\1462\1462 08-10-09 

Final j Average 
'dea F' 'den"' 
61.0 I 61.0 
83.0 I 63.0 
81.0 I 81.0 
63.0 I 83.0 
83.0 I 82.5 



Previous Cal NowcaJ % Differonca 

Model#:'. 
Sena!#: 

!!!!!!!!! 

G-5000 
1581 

Afr Compliance Consultants, Inc. 
EPAMethod5 

Meter Box Calibration 
Pre-Test Orifice Method 

EngUsh Meter Box Units, English K" Factor 
Apex Orifices 

Date:------~ 

Barometric Pressure:---> 
Theoretical Critical Vacuum:-> 

y 1.003 
dH 1.580 

08/12109 60.00 
~Qn.Hg) 

-------'1~3.~87~Qn. Hg) 

IMPORTANT For valid test results, the Actual Vacuum should be 1 to 2 in. Hg greater than the Theoretical Critical Va OJ um shown above. 
IMPORTANT The Critical Orifice Coefficient, K', must be entered in English units, (ft)113•(deg Rl"0.5/{(in.Hgt(mm)). 
!!!!!!!!! 

DRY GAS METER READINGS 

0.588 1.516 ,_.,. 3.251 

-CRmCAL ORIFICE READINGS.. 

Volume Volume Volume Initial Temn<::. Final Tern~. Orifice K'Orffice Actual -Ambient Tem...,rature-

' 

dH Time lnitiai Final Total inlet I OuUet Intel / Outlet Serraf# Coefficient Vacuum Initial J Final j 
ftn H201 (mini lat fll (cu ft) (cu ttl (dee"' Idea Fl Id= Fl Iden"' lnumberJ lseeabove) fmHa1 (d~"' Id...., A 

0.46 15.00 910.537 917.038 6.501 80.0 I 76.0 80.0 I 76.0 47 0.3249 23.0 75.0 I 
0.88 10.00 930.004-· 935.901 5.897 84.0 i 79.0 81.0 I ·- . 79.9 __ ._ 55 0.4419 21.5 75.0 I 
1.50 11.00 902.006 910.419 8.413 80.0 I 78.0 80.0 '1 79.0 - 63 0.5756 20.0 75.0 I 
2.85 10.00 936.014 946.482 10.<88 81.0 I 79.0 84.0 --1 80.0 I 73 0.7835 17.0 75.0 I 425 10.00 917.155 929.755 12.600 80.0 ! 79.0 84.0 I 80.ci I 81 0.9463 15.0 ' 75.0 

~~~~~~~~~-~~~-RESULTS~~~~~~~~~~~~~-

-ORY GAS METER-
VOLUME 

--ORIFICE--
VOLUME VOLUME 

- ORY GAS METER-
CALIBRATION FACTOR l --ORIFICE--

CALIBRATION FACTOR 
CORRECTED CORRECTED NOMINAL y dH•n• I 

Vm(stdl ) Vm(std) 
<cu fn (liters} 

Vct(std) I Vct(stdj Ver 
tcu fl) (rrterst lcu ft1 

Value Vanalion 
(number} tnumberl 

Value Value 1 Variation 
<in H20' rmm H20' (in H20) 

6.274 : 1n.7 6.195 I 175.4 6.390 0.987 -0.001 1.563 I 39.70 i -0.063 
5.666 l 160.5 5.617 ! 159.1 5.794 0.991 ·0.003 -- 1.607 I 40.82 I -0.019 
8.121 ! 230.0 
10.106 I 2862 
12213 I 345.9 

···a.048 ! 227.9 6.302 

·-- 9.959 262.0 I 10273 
I 12.020 : 340.6 I 12.408 

0.991 ~ O.oo;e= 
0.985 ' -0.003 
0.985 I -0.003 

1.616 41.05 I -0.010 
1.654 42.02 I 0.028 
1.691 42.95 I 0.065 

Avg Y-> 0.988 Avg dH@--> 1.626 ·- --41.31 

Nole: For Ca!ibralion Factor Y, the ratio of the reading of the calibration meter to the dry gas meter, acceptable tolerance of incfividual values from the average IS +-0.02. 

For Orifice Calibration Fad.0;2· the orifice differential pressure m mches of HZO that equates to 0.75 cfm of air at 68 F and 29.92 inches of Hg, acceptable tolerance of 

mdividuai values from the ov Ii 
1 

Is +-0,'2L...f_ . 

SIGNED: _,/ ~ / • ~ Dale: Dfb- 1 ').. -oCj 

C:l.Oocuments and Settings\1haas\Oeskfop\Meterbox Calibrations\2.009 Calibrations\1581\1581 08-12-09 

75.0 I 
75.0 I 
75.0 I 
75.0 I 
75.0 

Average 
(dee Fl 
75.0 
75.0 
75.0 
75.0 
75.IJ 

..• 



AIR COMPLIANCE/CONSULTANTS, INC. 
TYPES PITOT TUBE INSPECTION DATA 

DATE 9/4/2009 
PITOT ID 9-1 

JS TUBE ASSEMBLY LEVEL ? yes 
ARE OPENINGS DAMAGED? no 

PA= 
DT= 

0.576 

TRAVERSE AXIS (ALPHA 1) 
TRAVERSE AXIS (ALPHA 2) 

LONG AXIS (BETA 1) 
LONG AXIS (BETA 2) 

FRONT ANGLE (GAMMA) 
SIDE ANGE (THETA) 

ALIGN DISPLACEMENT Z 
ALIGN DISPLACEMENT W 

0 386 

0 (<10) 
1 (<10) 

1 (<05) 
0 (<05) 

0 
0 

0 
0 

PB= 0.577 Pavg= 
A= 1 153 Pavg/Dt= 

0 
0 

<O 125 INCHES 
<O 03125 INCHES 

CALIBRATION REQUIRED? NO 
CALIBRATED BY? jcc 

-, "__./ C-. 

ALL PARAMETERS 
MEET SPECS? YES 

thermocouple calibration 

bp in Hg. 
ambient temp 
mercury in glass 

reference point 

29 8 
63 

yes 

ambient day of test 

difference must be less than or equal to 1 50°/o 

mercury thermocoulple 
36 35 
64 62 

103 101 
211 208 
302 299 
406 401 
489 484 

0 577 
1.494 

(1.05<X<1.5) 

temperature 
difference(%) 

0.20% 
0.38% 
0.36% 
0.45% 
0.39% 
0.58% 
0.53% 



AIR COMPLIANCE/CONSULTANTS, INC. 
TYPES PITOT TUBE INSPECTION DATA 

DATE 9/4/2009 
PITOT ID 10-1 

IS TUBE ASSEMBLY LEVEL ? yes 
ARE OPENINGS DAMAGED? no 

PA= 
DT= 

0 577 

TRAVERSE AXIS (ALPHA 1) 
TRAVERSE AXIS (ALPHA 2) 

LONG AXIS (BETA 1) 
LONG AXIS (BETA 2) 

FRONT ANGLE (GAMMA) 
SIDE ANGE (THETA) 

ALIGN DISPLACEMENT Z 
ALIGN DISPLACEMENT W 

0390 

1 {<to) 
1 {<10) 

1 {<05) 
l {<05) 

0 
0 

0 
0 

PB= 0 579 Pavg= 
A= 1 156 Pavg/Dt= 

0 
0 

<O 125 INCHE8 
<O 03125 INCHES 

CALIBRATION REQUIRED? 
CALIBRATED BY 7 

ALL PARAMETERS 
MEET SPECS? 

NO 
jcc 1cc. =--= 

thermocouple calibration 

bp In Hg. 
ambient temp 
mercury In glass 

reference point 

YES 

29 3 
78 

yes 

nmbicnt tlrt}' of rnst 

difference must be less than or equal to 1 50°/o 

mercury thermocoulple 
34 32 
68 GG 

IOI 99 
203 200 
298 295 
400 3% 
503 499 

0 578 
1.482 

(1.05<X<1.5) 

temperature 
difference(%) 

0.40°/o 
038% 
0 . .36% 
OA5o/(I 
OA0°/o 
0.47% 
0 . .4211/0 



APPENDIX D 

Laboratory Analytical Data 



Air Compliance Consultants, Inc 
1050 William Pitt Way 
Pittsburgh, PA 15238 

Valero Energy 
Delaware City Refinery 

Project# 09-129 
PO# 831-09 

Analytical Report 
(0909-78) 

EPAMethod8 
Sulfuric acid mist 

Enthalpy Analytical, Inc. 
Phone: (919)850-4392 I Fax: (919)850-9012 I wwwenthalpy.com 

2202 Ellis Road Durham, NC 27703 - 5518 



l 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 CPDF) and contains 14 pages 

QA Review Pcrfonned by - Valgena Respass 
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Summary of Results 
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Company ACC, Inc 
Analyst EO 

Parameters EPA Method 8 
# Samples 6 Runs & 2 blanks 

Client# 09-129 
Job # 0909-78 
PO# 831-09 

Report Date 10/1/2009 

Samole Identification 

Run 1 S-804 
Run 2S-804 
Run 3 S-804 
Run 1 S203 
Run 2 S203 
Run3 S203 
IPA Blank 

Comoound I Catch Weioht lmal 

Sulfuric acid mist (H2S04) 

7.44 
6.14 
7.11 
17.1 
15.1 
8.30 

0.0474 ND 
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Results 
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Company ACC, Inc. 
Analyst EO 

Parameters EPA Method 8 
# Samples 6 Runs & 1 Blank 

Client# 09-129 
Job# 0909-78 
PO# 831-09 

Report Date 10/1/2009 

MDL 0.04 
Blank titrant amount (Vtb) 0.03 

BaCl2 normality 0.0097 

Sulfuric acid mist (H2S04) 

Volume Titration 1st Titration 2nd Titration Average 
Sample ID. Received Aliquot BaCl2 BaCl2 BaCl2 

(ml) Vol (ml) Vol (mli Vol (ml) Vol (ml) 

IPA Fractions 
Run 1 S-804 365 10.0 0.45 0.47 0.46 
Run 2 S-804 350 10.0 0.40 0.40 0.40 
Run 3 S-804 300 10.0 0.52 0.54 0.53 

Run 1 S203 445 10.0 0.83 0.85 0.84 
Run 2 S203 300 10.0 1.08 1.10 1.09 
Run 3 S203 240 10.0 0.75 0.77 0.76 

% Aliquot Catch Weight 
Difference Factor H2S04 (mg) 

4.3 36.5 7.44 
0.0 35.0 6.14 
3.8 30.0 7.11 

2.4 44.5 17.1 
1.8 30.0 15.1 
2.6 24.0 8.30 

I IPA Blank I 100 i- 10.0 i- 0.04 ND I 0.04 ND- I 0:04 ND r 0:0 T W.o =r O.o474ND"] 

I LCS-1 I 100 I 1.00 I 0.32 I 0.34 I 0.33 I 6.1 I 100 14.2 
Spike Amount 15.4 

Spike Recovery(%) 92.5% 

I LCS-2 I 100 I 1.00 I 0.56 I 0.57 I 0.57 I 1.8 I 100 25.3 
Spike Amount 24.0 

Spike Recovery (%) 106% 

0909-78-m8-res 10/2/2009 
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Narrative Summary 
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Company 
Analvst 

Parameters 
#Samples 

Custody 

Analysis 

QC Notes 

Enthalpy Analytical Narrative Summary 

ACC, Inc. Client# 09-129 
EO Job# 0909-78 
EPA Method 8 PO# 831-09 
6 Runs & I blank Report Date I O/i/2009 

Tony Mastriani of Enthalpy Analyti cal, Inc. received the sam pies on 
9118/2009 at 2 I .6 °C after being relinquished by Air Com pliance 
Consultants, Inc. The sam pies were received in good condition. Prior to 
and during analysis, the sam pies were kept under lock with access only 
to authorized personnel by Enthalpy Analytical, Inc. 

The sam pies were analyzed for sulfur ic acid m ist using the analytical 
procedures in EPA Method 8, Determ ination of Sulfuric Acid and 
Sulfur Dioxide Em issions from Stationary Sources ( 40 CFR Part 60, 
Appendix A). 

The sam pies were titrated using a barium chloride solution prepared in 
the lab. The norm ality was determ ined according to the procedures 
described in the m ethod. The sam pies were titrated to a pink endpoint 
using a thorin indicator. Replicate titrations were perf ormed, with the 
titrant volumes meeting the QC criteria established for EPA Method 8. 
Results are repo11ed in milligrams (mg) catch. 

Sulfuric acid (I-hS04)calculations: 

Where: 

C H2SO·I 

N 

v, 

Yso! 

v, 
49.04 

C H2S04 = (N)(V, -Vb)(V,0 1/V,)(49 .. 04) 

Catch weight as sulfuric acid (mg) 

Normality of the barium chloride titrant 

Volume of the titrant used to achieve pink endpoint 

Titranl volume to achieve pink endpoint w/Lab IPA 

Volume of the entire sample solution 

Volume of the aliquot taken for the titration 

Equivalent weight for sulfuric acid 

No blank corrections were applied to the sam pie results (aside from the 
titrant blank as shown above). 
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Reporting Notes 

Enthalpy Analytical Narrative Sun1mary 
(continued) 

Samples are analyzed using a m icro-burette to conserve sam pie and 
reduce waste. The burette is I I I 0 '" the volume of that specified in EPA 
Method 8. Therefore, the reproducibility criteria used is I% or 0.02 m L 
(1110'" the 0.2 mL default volume specified in EPA Method 8). 

Enthalpy Analytical, Inc. is accredited to perform this m ethod for 
compliance purposes by the National Environm ental Laboratory 
Accreditation Conference (NELAC) through the Louisiana 
Environmental Laboratory Accreditation Program (LELAP), certificate 
number 040 I 0. 
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General Reporting Notes 

The following are general reporting notes that are applicable to all Enthalpy Analytical, Inc. reports, 
unless specifically noted otherwise. 

• The symbol MDL represents the Minim um Detection Lim it Below this value the laboratory cannot 
determine the presence of the analyte of interest reliably. 

• The sy mbol LOQ represents the Lim it of Quantification .. Below this value the laboratory cannot 
quantitate the analyte of interest within the criteria of the method. 

• The symbol ND following a value indicates a non-detect or analytical result below the MDL. 

• The symbol J following a value indicates an analytical result between the MDL and the LOQ. A J flag 
indicates that the laboratory can positively identify the analyte of interest as present, but the value should 
be considered an estimate. 

• The symbol E following a value indicates an analytical result exceeding I 00% of the highest calibration 
point The associated value should be considered as an estimate 

• The symbol DF represents a Dilution Factor. This mun ber represents dilution of the sam pie during the 
preparation and/or analysis process. The analytical result taken from a laboratory instrument is multiplied 
by the DF to get final results. 

• The Sam pie ID MS represents a Matrix Spike. An aliquot of an actual sam pie is spiked with a known 
amount ofanalyte so that a percent recovery value can be determined This shows what effect the sample 
matrix may have on the target analy te, Le whether or not any thing in the sample matrix prohibits 
analysis for the analyte(s). 

• The Sample ID MSD represents a Matrix Spike Duplicate. Pr epared in the same manner as an MS, the 
use of duplicate m atrix spikes allows further c onfirmation of laboratory quality by showing the 
consistency of results gained by performing the same steps multiple times Most methods performed by 
Enthalpy do not require analysis of an MSD. 

• The Sam pie ID LD represents a Laboratory Duplicate. The analy st prepares an additional aliquot of 
sample for testing and the results for the duplicate anal ysis are com pared to the initial result. The result 
should have a% difference value of I 0% or less, though either aliquot receiving a '.I-flagged' result 
makes the pair exempt from this criteria. 

• The Sam pie ID AD represents an Alternate Dilution. The an alyst 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 of interest 

• The Sample ID LCS represents a Laboratory Control Sam pie. Clean matrix, similar to the client sample 
matrix, prepared and analy zed by the laborator y using the sam e 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 clients 111 ore spikes are prepared than needed. 
The extras (randomly chosen) are kept in-house at the appropriate tem perature conditions. When the 
spike samples come back from the client for analysis, the LCSs (usually two are saved) are analy zed to 
confirm that the analyte could be recovered from the media, separate from the spike sam pies which were 
used on the project and which may have had issues caused during collection and/or transport 
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General Reporting Notes 
(continued) 

• Significant Figures: Where the reported value ism uch 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 exam pie, a 
value of I 0,456.45 ug catch is rounded to I 0,456 ug. There are five significant digits display ed, but no 
confidence 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 
integrated incorrectly by the software "II" or th e wrong peak was integrated by the software "WP". 
These codes will accompany the analyst's manual integration stamp placed next to the compound name 
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Sample Custody 
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APPENDIX E 

Sample Calculations 



SCOT 1 (203) 



ACCI SAMPLE CALCULATIONS 
H2S04 and CEMS 

CEMS DATA 

Vf 
Vi 
Wf 

Wi 
Vm 
Vm 
Yd 

Pbar 
dHavg 

Tm 
02 

C02 
Pg 
Cp 

(dP) 112avg 

f, 

0.0 

00 
3,611 3 
3,523 I 
47 350 
0 000 

09880 

3000 

1.60 

83 8 
4 06 
16 83 
-0 20 
0 84 

0 272 

NA 

ml 
ml 
g 
g 
ducf 

Valero 
09-129 

Valero DCR 
SCOT I (203) 

nonnal 
15-Sep-09 
Exhaust 
Run J 

di)' actual liters 

in Hg 

in H20 

f 
o/o dv 
%dv 
in H20 

in H20"1/2 

dscfi'MMBtu 

Tstandard 
Pstandard 

Kl method 4 
K2method 4 
Kl method 5 
K4method 5 

Kp 

p, 

n 

Ds {or t) 

Stack Width (W) 
Dn 

Time 

fsavg 

Product rate 

An 

Carbon Monoxide 
Caverugeco 

Coco 

Cmac0 

Cm co 

Oxides of Nitrogen (NOX) 

11 ppmdv 

03 ppmdv 

25 6 ppmdv 

25 6 ppmdv 

Volume of \Valer Vapor Condensed (Vwc) 
Vwc(sld)"" Kl method 4 * (Vf- Vi) 
Kl method 4= 
Vf= 
Vi= 
Vwc(std)= 

Volume of Water Vapor Collected in Silica Gel (Vwsg) 
Vwsg(std) = K2mcthod 4 "'(Wf - Wi) 
K2mcthod 4= 
wr~ 

Wi"'" 
Vws )(std)"" 

Total Volume of Water Vapor in Gas Sample (Vw) 
Vw(std) = Vwc(std) + Vwsg(std) 
Vwc(std)= 
Vwsg(std)= 
Vw(std)= 

0 04707 scf/ml 
00 ml 
0.0 ml 

0.000 scf 

O 04715 scf/g 

3,611 3 g 
3,523 I g 

4.159 scf 

O 000 scf 
4 159 scf 
4.159 scf 

CavcrngcNo! 

CnM02 

CmaNo! 

CmN02 

MWS02 
MWN02 

MWCO 

68 
760 

0.04707 
0.04715 

17 64 
0 0945 

385 3 

85 49 

0 

3 141593 
8000 

NA 
na 
60 

1198 8 

0.00 

NA;Dn~NA 

30.2 

-0 2 

25 5 

25 2 

64 0 
46 0 
28.0 

Y:\Valero Delaware Ci1y Rer.nery\09-129 valero sru 32-h-1-1 am1 H2S Ra1as\SCOT 1 & 219-15-09 testing\sru method 6 and CEMS 9·15-09 SampleCalcs 203 

F 
mm Hg 
scf/m! 
scf/g 
R!in Hg 

ft3/!b-mole 

0 

inches 
inches 
inches 
minutes 

f 

0 00 

fi2 

ppmdv 

ppmdv 

ppmdv 

ppmdv 

lb/lb-mole 
lb/lb-mole 
lb/lb-mole 



Volume of Gas Metered 

Vm"' Volume metered in dacf +Volume mctred in dry actual liters* (1 cf/ 28 317 liters) 
Volume metered in dac!""' 47.350 dacf 
Volume metered in dry actual liters= 
Vm-= 

Vm(m3
) = Vm *(I m3 I 35 3145 cl) 

Vm= 

Vm(m3
)""' 

47.350 dncf 

47 350 dt1cf 

J.341 dac1n 

0 .000 dry actual liters 

Volume of' Gas Metered, dry basis, STD 
Vm(std)"" (KI method 5 * Vm * Yd * (Pbar + (dl-lavg/J 3 6))) I (Tm+ 460) 
Kl method 5= 17 64 R/in Hg 
Vm= 47 350 dacf 
Yd= 0 9880 
Pbar- 30.00 in Hg 
dl-lavg= I 60 in H20 
Tm= 83 8 F 
Vm(std)= 45 709 dscf 

Vm(std}m3 
;,,. Vm(std) * ( 1 m3 I 35 .3145 cl) 

Vm(std)= 45 709 dscl 

Vm(std)m3= 1.294 dscn1 

Water Vapor in the Gas Stream 

Bws used""' the lower of SP112og,r,avs I Ps 

and Vw(std) I (Vm(std) + Vw(std)) 

Bws= SP111orr,r~avg I Ps \Vi!h a maximum allowahlc Yalu!.! o! I 0 

T = Tsavg + 459 67 
Tsavg= 
T= 
CB= 
C9= 
CIO• 
Cl!= 
C12= 

Cl3• 

SP111o'@T~av1J°''' 

Ps"" 
Bws""" 

The saturation pressure of water at stack temperature 

1997 ASHRAE Handbook page 6 2 Eq (6) 
EXP{C8n + C9 +Cl O*T + c 11 * Tl\2 +Cl 2* f 1\3 +Cl 3*1n( T )) * (29921114 696) 

1198 8 F 
1658 4 R 

. I 044040E+04 

-1 1294650E+OI 
~2. 702236EMQ2 

I 289036E-05 
-2 478068E-09 
6 545967E+OO 

59033 58 in Hg 

2999in Hg 
1 0000 vol fraction 

Bws"' Vw(std) I {Vm(std) + Vw(std)) 
Vw(std)""' 4 159 scf 
Vm(std)-:: 45 709 dscf 
Bws= 0 0834 vol fraction 

Bws used= 0.0834 vol. fraction 

Carbon Monoxide and Nitrogen in gas 

CO+ N2 = 100 • (C02 + 02) 
co2~ 16.83 %1 dv 
o~ 4~%~ 

CO+N2-= 79.lOo/odv 

Y:\Valero Delaware City Refiriery\09-129 valero sru 32--h-1-1 Md H25 Ratas\SCOT 1 & 2-\9-1S.09 lestirig\sru method B arid CEMS 9-1S.09 SampleCalcs 203 !O/l.1/1(H)<; 



Molecular weight of' dry gas stream 
Md= O 44 * C02 %dv +- 0.32 * 02 o/odv + 0 28 *(CO+ N2 1Yadv) 
C02= 16.83 % dv 
02= 
CO+N2= 
Md= 

4 06 o/(l dv 

7910 %dv 
30.86 lbflb-molc 

Molecular weight of wet gas stream 

Stack Pressure 

Average Stack Gas Velocity 

Arca of the Stack 

Stack Gas Flow Rate, Actual 

Ms= Md * (I - Bws) + 18 * Bws 
Md= 

Bws""' 
Ms= 

Ps = Pbar+ Pg/IJ 6 
Pbar-
Pg= 
Ps= 

JO. 86 lb/lb-mole 
0 .0834 vol fraction 

29.78 lb/lb-mole 

JO 00 in. Hg 
-0 20 in. H20 
29.99 in. H 

Vs= Kp * Cp * (dP) 1navg * ((Tsavg + 460) I (Ps * Ms))"l/2 

Kp= 85.49 
Cp• 0 84 

(dP) 1navg-= 0 2717 in H20"1/2 

lsavg= 1198 8 F 
Ps""' 
Ms"' 
Vs"'" 

If \V""' 0, the stack is circular 
Circular 
As"" Pl * (Ds)"2 / 4 * (I ft/ 12 in .)"2 

29.99 in Hg 
29. 78 lb/lb-mole 
26.59 ftls 

Pl= J 14159J 
Ds= 80 00 inches 
As= J4.91 112 

Rectangular 

As= l * W * (I ft/ 12 in )'"'2 
l"" 0 00 inches 

W""' NA inches 
As"" 0.00 ft2 

Qacfm ==Vs* As * 60 

Vs= 
As= 
Qacfnr= 

Qacm/min ""'Qacfm * (1 m3 
/ 35.3145 cf) 

Qacfm= 
Qacm/min= 

26 59 Ills 
J4.91 1\2 

55,682 acfm 

55,682 acfn1 
1,577 acm/min 
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Stack Gns Flow Rate. Standard 
Qscfm = Qacfm "' ( ( Tstandard + 460) I ( T savg + 460) ) * (Ps I Pstandard) 
Qacfm= 55,682 acfm 
Tstandard= 68 F 
Tsnvg""' 
Ps= 
Pstandard= 
Qscfm=-

Qscm/min"" Qscfm *(I m3 I 35.3145 cf) 
Qscfm""" 
Qscm/min"" 

Stack Gas J; low Rate, Dry Standard 
Qdscfm"" Qscfn1"' (I - Bws) 
Qscfm= 
Bws"" 
Qdscfm= 

1198 8 F 
29.99 in Hg 

29 92 in Mg 
17,763 scfn1 

17,763 scfm 
503 scm/min 

17,763 scfm 
0 0834 vol fraction 
16,282 dsdffi 

Qdscmlmin"'"" Qdscfn1 "' (I m3 
/ 35 3145 cf) 

Qdscfm= 
Qdscm/min""' 

Oxides of Nitrogen concentration (ppmdv) 

16,282 dscfm 
461 dscm/min 

CNox = (CaveragcNox - CoNo.,) * CmaNo., I (CmNox ~ CoNox) 

CaverageNox= 30 23 ppmdv 

CoNox""' ~O 20 ppmdv 

CmaNox"" 

CmNox"" 

CNox= 

Oxides of' Nitrogen emission rate (lb/hr) 

25 50 ppmdv 

25 22 ppmdv 

30.53 ppmdv 

NOx(lb/hr) = CNox I 1,000,000 * Qdscfm * (60 min I I hour) I Y/n~1 andan! "' NOxMw 

CNox""'" 30 53 ppmdv 
Qdscfffi.,-, 16,282 dscfm 

Y/n~1andanl"" 385 3 ft3/lb-molc 

NOxMw"" 
NOx(lbnir)~ 

46 0 lb/lb~mo!c 

3 56 lb/hr 
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Carbon Monoxide concentration (ppmdv) 

Ceo= (Caveragec0 - COeo) * Cmnco I (Cmco - COco) 

Caverngcco"" I 06 ppmdv 

COco""' 0 29 ppmdv 

Cmnco"" 25 60 ppmdv 

Cm co= 25 56 ppmdv 

Ceo= 0.79 ppmdv 

Carbon Monoxide emission rate (lb/hr) 

CO(lb/hr)::::: Ceo I 1,000,000 * Qdscfn1 * (60 min I I hour) I V/nsiandard * COMw 

Ceo""" 0 79 ppmdv 

Qdsc!in= 16,282 dscfm 

Vlnstand~nf" 385.3 fi3/lb·mole 

COMW= 

CO(lblhr)= 

Sulfuric Acid Emission Concentration (lb/dscf) 

28.0 lb/lb·mo!e 
0,06 lb/hr 

E =Sulfuric Acid"' (1/1000 *(1/453.593)/Vm(std) 

H2SO~ = 17 JO mg 

Vm(std) = 45 709 dscf 
E" 8.25E-07 Jbldscf 

Sulfuric Acid Emission Concentration (ppmdv) 
E = E/MW • V/nstandard"'IOOOOOO 
MW= 98 lb/lb·mole 

V/nstandard"" 385 3 fi3/lb-mole 
E = 8 .25E-07 Jb/dscf 

Sulfuric Acid Emission Rate (lb/hr) 
E = E(lb/dscf) * dscf1n * 60 
E= 
Qdscfm""' 
E= 

3.24 n1dv 

8 25E-07 Jbldscf 
16,282 dscfn1 

0.8 J lb/hr 
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SCOT 2 (804) 



ACCI SAMPLE CALCULATIONS 
HZS04 and CEMS 

CEMS DATA 

Vf 
Vi 
wr 
\Vi 

Vm 
Vm 
Yd 

Pbar 
dHavg 

Tm 
02 

C02 
Pg 
Cp 

(dP)11:?avg 

F, 

00 
0.0 

3,263 6 
3,116 I 
45 .505 
0 000 

0.9940 

30 00 

1.70 

76 4 
2 05 
14 80 
-1 20 
0.84 

0303 

1,094 

Valero 
09-129 

Vnlero DCR 
SCOT 2 (804) 

norn1al 
September· 15, 2009 

Exhaust 

ml 
ml 
g 

g 
dacf 

Run l 

dry actual liters 

in Hg 
in H20 

F 
0/o dv 
o/o dv 
in H20 

in. H20"I/2 
dscfJMMBtu 

Tstandard 
Pstandard 

Kl method 4 
K2mcthod 4 
Kl method 5 
K4mcthod 5 

Kp 

p, 

n 
Ds(orl) 

Stack \Vidth (W) 

Dn 
Time 

lsavg 
Product rate 

An 

Carbon Monoxide 

Cavcragcco 

Coco 

Cmnco 

Cmco 

Oxides of Nitrogen (NOX) 

99 ppmdv 

-1 3 ppmdv 

25 6 ppmdv 

25 I ppmdv 

Volume of\Vatcr Vapor Condensed {Vwc) 
Vwc(std) =Kl method 4 * (Vf~ Vi) 

Kl method 4= 
Vf= 
Vi= 
Vwc(std)"" 

Volume of Water Vapor Collected in Silica Gel (Vwsg) 
Vwsg(std)""' K2mcthod 4 * (Wf M \Vi) 

K2method 4"" 
Wf= 
Wi'"" 
Vwsg(std)= 

Total Volmnc of \Vutcr Vupor in Gns Sample (Vw) 
Vw(std) = Vwc(std) + Vwsg(std) 
Vwc(std)= 
Vwsg(std)""' 
Vw(std)= 

0.04707 scfi'ml 
0.0 ml 
00 ml 

0.0011 scf 

004715 scf/g 
3,263 .6 g 
3,116 I g 

6.955 scf 

0 000 scf 
6 955 set 
6.955 scf 

CavcragcNo! 

CoM02 

CmaN02 

CmN02 

MWS02 
MWN02 

MWCO 

68 
760 

0 04707 
004715 

17 64 
00945 

3853 

85 49 

0 

3 141593 
72 00 
NA 
NA 
60 

1315 3 

I/REF! 

NA;Dn=NA 

I L9 

-0 I 

25 5 

25 4 

64.0 
46.0 
28.0 
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F 
mm Hg 
scf/ml 
scf/g 
R/in Hg 

IU/lb-molc 

0 

inches 
inches 
inches 
minutes 

F 
I/REF! 

ft2 

ppmdv 

ppmdv 

ppmdv 

ppmdv 

lb/lb-mole 
lb/lb-mole 
lb/lb-mole 

I0/!~/2(Hl9 



Volume of Gas Metered 
Vm"" Volume metered in dacf +Volume n1etred in dry actual liters* (1 cf/ 28.317 liters) 
Volume metered in dacf= 45.505 dacf 
Volume metered in dry actual liters"" 
Vm= 

Vm(m3
) = Vn1 *(I m3 

/ 35 3145 cl) 

Vm-= 

Vm(m3)= 

45 505 dacf 

45 505 dacf 

1.289 dacm 

0 000 dry actual liters 

Volume of Gas Metered, dry basis, STD 
Vm(std) ""(Kl method 5 * Vm * Yd * {Pbar + (dH<ivg/13.6))) I (Im+ 460) 
K 1 method 5= 17 .64 R/in Hg 
Vin= 45 505 dacf 
Yd• 0.9940 

Pbar- 30 00 in Hg 
dHavg= J 70 in H20 
Tm-c= 76.4 f 
Vm(std)• 44 809 dscf' 

Vm(std)m3 
..,. Vm(std) * (I nl 135 3145 cl) 

Vm(std)• 44 809 dscl 

Vm(std)n13
"' 1.269 dscm 

\V<iter Vapor in the Gas Stream 

Bws used= the lower of SP1120'if:hovit I Ps 

<ind Vw(std) I (Vm(std) + Vw(std)) 

Bws= SP11"0frho•·ti / Ps \Vi1h a maximum allowable value of ! 0 

T = Isavg + 459.67 
Isavg= 

l" 
CS• 
C9· 
CIO• 
Cl!· 
C12= 
CIJ• 

SP11'.!0/!.•T"'''t:'"'" 

Ps""" 

Bws"'" 

The saturation pressure of water at stack temperature 

1997 ASHRAE Handbook page 6 2 Eq. (6) 
EXP(C8(f + C9 +CJ O* T +Cl 1 *l "2 +Cl 2* f "3 + Cl 3*1n(T)) * (29 921/14 696) 

1315 J f 
1774.9 R 

- I 044040E+04 
-l .1294650E+Ol 

·2 702236E·02 
1 289036E·05 

-2 .478068E-09 

6545967E+OO 
80661 60 in Hg 

29.91 in I-lg 

I 0000 vol fraction 

Bws""' Vw(std) I (Vm(std) + Vw(std)) 
Vw(sttl)• 6 955 scf 

44 .809 dscf Vm(std)• 
Bws= 

Bws used"" 

Carbon Monoxide and Nitrogen in gas 
CO+ N2 • 100- (C02 + 02) 
C02• 
02= 
CO+N2• 

0. 1344 vol fraction 

0.1344 vol. fraction 

14 80 o/n dv 
2.05 °Ai dv 

83.15 %1 dv 
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Moleculor weight of dry gas stream 
Md"" 0 44 * C02 o/odv + 0 32 * 02 °/odv +- 0 28 * (CO+ N2 %1dv) 
C02= 14 80 % dv 

02= 

CO+N2"" 
Md= 

205 °Ald\' 
83.15%dv 
30.45 lb/lb-mole 

Molecular weight of' wet gas stream 

Stack Pressure 

Average Stack Gas Velocity 

Arca of the Stack 

Stack Gas Flow Rate, Actual 

Ms'""" Md * ( 1 - Bws) + 18 * Bws 
Md= 
Bws~ 

Ms= 

Ps == Pbar+ Pg/13 6 
Pbar-
Pg= 

Ps= 

JO 45 lb/lb-mole 
0 1344 vol fraction 

28, 78 lb/lb-mole 

30.00 in Hg 
-1.20 in H20 

29.91 in. H • 

Vs= Kp * Cp * (dP)
1
1'.!avg * (( l'savg + 460) I (Ps * Ms))" J/2 

Kp= 85 49 
Cp= 0 84 

(dP) 11'.!avg.= 0 3034 in. H20"1/2 

Tsavg"" 13153 F 
Ps= 29.91 in Hg 
Ms~ 28 78 lb/lb-mole 
Vs.,,. 

JfW"" 0, the stack is circular 
Circular 
As= Pl * (Ds)"2 / 4 * (I ft/ 12 in )"2 
Pl= 

Ds"" 
As== 

Rectangular 

As""' L * \V * ( J ft/ 12 in )"2 
l= 
W= 
As""' 

Qac!in =Vs* As* 60 
Vs= 
As= 

Qacfm"" 

31.29 fi/s 

J .141593 
72 .00 inches 
28.27 ft2 

0 .00 inches 

NA inches 
0.00 1\2 

31 29 IVs 
28.21 n2 

53,089 acfm 

Qacm/min = Qacfm * (I m3 
/ 35 3145 cl) 

Qacfm= 53,089 acfm 
Qacm/min-= 1,503 acm/min 
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Stack Gas Flow Rate, Standard 
Qscfln = Qaefm * ( ( T standard+ 460) I ( Tsavg + 460) ) * (Ps I Pstandard) 
Qacfm= 53,089 acfin 
fstandard,,,. 68 F 
Tsavg= 
Ps= 
Pstandard= 
Qscfm= 

Qscm/min = Qscfm * (I m3 
/ 35 .3145 cl) 

Qscfm= 
Qscm/min"" 

Stack Gas Flow Rate, Dry Standard 
Qdscfm""' Qscfn1 * (I - Bws) 
Qscfm= 
Bws= 
QdscfnF"' 

1315 3 F 
2991 in Hg 
29 92 in Mg 

15, 785 scfn1 

15,785 scfm 
447 scm/min 

15, 785 scfn1 
0. 1344 vol. fraction 
13,665 dscfm 

Qdscm/min = Qdscfm * (I n13 I 35 3145 cl) 

Qdscfm= 13,665 dscfm 
Qdscm/min"" 387 dscm/min 

Oxides of Nitrogen concentration (ppmdv) 

CNox"" (CavcrageNo., - CoNo,) * CmaNo., I (CmNox - CoNo~) 

CaverageNo.,""' I L.89 ppmdv 

CoNox"" -0 05 ppmdv 

CmaNth""' 

CmNox"" 

CNo.~"" 

Oxides of Nitrogen emission rate (lb/hr) 

25 50 ppmdv 

25 42 ppmdv 

11.96 ppmdv 

NOx(lb/hr) = CNth / l,000,000 * Qdscfm * (60 min/ I hour) I V/nstand.ml * NOxMw 

CNox""' ll.96ppmdv 
Qdsdtn= 

V /n,1~nJ~1d"' 

NOxMw"" 

NOx(lbntr)" 

13,665 dscfm 

385 3 fi3/lb-mole 

46 0 lb/lb-mole 

1 17 lb/hr 
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C<lrbon Monoxide concentration (ppmdv) 

Ceo= (Cuveragec0 - COco) * Cmnco I (Cmco- C0c0 ) 

Caver<lgcco"" 9 .87 ppmdv 

COco= 

Cmuco"" 

Cmco"'" 

Ceo"'" 

Carbon Monoxide emission rate (lb/hr) 

-1.32 ppmdv 

25.60 ppmdv 

25 06 ppmdv 

10.87 pprndv 

CO(!b/hr) =Ceo/ I ,000,000 "' Qdscfm * (60 n1in / 1 hour) I V/n,1nod.ml * COMw 

Ceo""' I 0 .87 ppmdv 

Qdsc!in= 13,665 dscfm 

COMW= 
CO(lb/!Jr)= 

Sulfuric Acid Emission Concentration (lb/dsc[) 

385 J ftJ/lb-rnolc 

28 0 lb/lb-mole 
0.65 lb/!Jr 

E =Sulfuric Acid "' (1/1000 *( 1/453 593)/Vm(std) 

H,so, = 744 mg 

Vm(std) = 44 809 dscf 
E = J.66E-07 lbidsd 

Sulfuric Acid Emission Concentration (ppmdv) 
E = E/M\V"' V/nstundard"' 1000000 
MW= 
V /nstandard = 

E= 
E= 

Sulfuric Acid Emission Rate (lb/hr) 

E = E(lb/do:;cf)"' dsclin "' 60 
E= 
Qdscfm= 

E= 

98 lb/lb-mole 
385 .3 fl3/Ib-mo!e 

J 66E-07 lb/dscf 

1.44 mdv 

3 66E-07 lb/dscf 
13,665 dscfn1 

0.30 lb/hr 
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Nomenclature 



SYMBOL 

ACFM 
A, 
AB 
AB1 
AB2 
ABF1 
ABF2 
AT1 
AT2 

An 

Bwo 

Bws 

BTU 
c 
C3H8 

Ca 

CM 

cf 

CMA 

Cd 

Co 

co 
co, 
Cp 

ENOX 

DACF 
DSCF 
DACM 
DSCFM 
dscf/MMBtu 

Ds 

ON 
'F 

ft 
Fl 
F2 
Fii 
FI2 
F, 
Fd 

Ft2 

Ft
3 

FTIR 
ft3/lb-mole 
ft/sec 
g 
glml 
gr/DSCF 

NOMENCLATURE 

Actual cubic feet per minute 

Stack Area 

Acetone Blank 
Acetone Blank Tare Weight 1 
Acetone Blank Tare Weight 2 
Acetone Blank Final Weight 1 
Acetone Blank Final Weight 2 
Acetone Rinse Tare Weight 1 
Acetone Rinse Tare Weight 2 
Nozzle Area 

DESCRIPTION 

Moisture content of sample gas, measured impinger collection 

Moisture content of sample gas, wet saturated 

British Thenmal Units 
Carbon 

Propane 

Acetone Blank Correction 

Average of initial and final system calibration bias check responses for the upscale gas, ppm 

Cubic foot 
Actual concentration of the upscale calibration gas, ppm 

Concentration of Particulate Emissions 

Average of initial and final system calibration bias check responses for the zero gas, ppm 

Carbon monoxide 

Carbon dioxide 

Pilot co-efficient, O 84 for S-type, 0 99 for standard (English units) 

Emission rate of Oxides of nitrogen as N02, lb/hr 

Dry actual cubic feet 
Dry standard cubic feet 
Dry actual cubic meters 
Ory standard cubic feet per minute 
Dry standard cubic feet per Million British Thermal Units (units for Fd) 

Stack diameter 

Nozzle diameter 

Degrees Fahrenheit 
foot 
Filter Final Weight 1 
Filter Final Weight 2 
Filter Tare Weight 1 
Filter Tare Weight 2 

C02 based F-Factor for natural gas ( 1,040 SCF/MMBtu) 

F-factor 

Square feet 

Cubic feet 
Fourier Transform Infrared 

Cubic feet per pound mole 
Feet per second 
Grams 
Gram per milliliter 
Grains per dry standard cubic feet 
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HI 

tl.H~vi: 
H20 

Hg 
hr 
in Hg 
in H20 

-JinH, 0 
I -

K1 method 5 
Kl method 4 
K2 method 4 
K4 method 5 

K, 
Kg 
L 
lb 
lb/lb-mole 
lb-mole 
lb/hr 
lb/MMBTU 
ma 
m' 

mg 
mg/g 
ml 
M, 
MM BTU 
MMBtu/hr 
mm HG 
M, 
M, 
MsAr 

Mw 

N, 
o, 
ng 
NMNEVOC 
NO, 

N02 

% 
0/o Volume 
0/o dv 
C.P 
P, 
PsAR 

Ps 

P, 
Psro 
J(f)Am 

ppmdv 
ppb,, 

QACFM 

OscFM 

OoscFM 

Heat Input 
Average pressure drop across the meter box during test run, inches H20 
Water 

Mercury 
Hour 
Inches of Mercury 

Inches of Water 

Square root of Inches of Water 
lsokinetic Sampling 
Conversion to standard conditions, 17 64 °IUinches l!g 
Conversion to standard conditions, 0 04707 f3/ml 
Conversion to standard conditions, 0 .04715 ft3/g 
Conversion to standard conditions, O 0945 
Pilot tube constant, 85 .49 for English units 

Killograms 
Length of Stack if Rectangular 
Pound 
Pound per pound mole 
Pound mole 
Pound per hour 
Pound per million British thermal units 
Average Final (total) weight after evaporation - Average Tare Weigth of Acetone Blank 
Cubic meters 
Milligrams 
Milligrams per gram 
Milliliter 
Molecular weight of stack gas mixture, dry basis 

Million British Thermal Units 
Million British Thermal Units per hour 
Millimeters of Mercury 
Mass of particulate matter, g 

Molecular weight of stack gas mixture, wet basis 

Ratio of vapor pressure of water at stack conditions to stack pressure 

Molecular weight of a specific compound or element 

Nitrogen 

Oxygen 

Nanograms 
Non-Methane, Non-Ethane Volatile Organic Compounds 

Oxides of Nitrogen 

Nitrous Oxide 

Percent 
Percent by volume 
Percent by volume, dry basis 
Gas velocity pressure, in H20 
Density of Acetone 

Barometric pressure, in H20 

Static Pressure, in H20 

Total pressure of gas at stack conditions 

Standard pressure, 760 mm HG 

Averag of the square root of gas velocity pressure, in H20 
Parts per million, volume and dry basis 

Parts per billion, volume and dry basis 

Flow rate of stack gas, actual cubic feet per minute 

Flow rate of stack gas, standard cubic feet per minute 

Flow rate of stack gas, dry standard cubic feet per minute 
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OR 
0 R/in. I-Jg 
scflml 
scflg 
SCFM 
SCM 
SCF 

SPH20(<i)Tavg 

sm 
s 
T 
tph 
ton/yr 
TM 
Ts 

Tsro 
THC 
ug 
Va 
Vaw 
vol 

V/ns!d 

v" 
Vm 
VMSTO 

voe 
Vs 

Vwc(std) 

Vwsg(sld) 

Vw(s!d) 

Y, 
v, 
V; 

W1 
W2 
w 
Wa 
w, 
W; 

Degrees Rankin 
Degrees Rankin per inches of Mercury 
Standard cubic feet per milliliter 
Standard cubic feet per gram 
Standard cubic feet per minute 
Standard cubic meters 
Standard cubic feet 
Saturation pressure of water at average stack temperature 
Standard 
Second 
Slack Temperature 
Tons per hour 
Tons per year 
Temperature of the dry gas meter 

Temperature of the stack 
Standard temperature, 68 °F 

Total Hydrocarbons 
Micrograms 
Volume of Acetone Blank, in ml 
Volume of Acetone Rinse, in ml 
Volume 
Volume mole in standard conditions, in cubic feet per pound mole 

Total volume of water vapor condensed, at STP 

Volume of sample gas measured by the dry gas meter 

Volume of sample gas measured by the dry gas meter, corrrected to standard conditions 
Volatile Organic Compounds 
Velocity of stack gas, Ws 

Volume of water condensed, corrected to standard conditions 

Volume of water collected in silica gel, corrected to standard conditions 

Volume of water vapor in gas stream. corrected to standard conditions 

Dry gas meter calibration factor 

Final volume of water 

Initial volume of water 
Acetone Rinse Final Weight 1 
Acetone Rinse Final Weight 2 
Width of Stack if Rectangular 
Weight of Acetone 
Final weight 

Initial weight 
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APPENDIX F 

Facility Data 



SCOT 1 (203) 



lhm•l 
m/15/2ro\IC19_11.1 
<19/l5/2ro\lll9.;ll 
m/l5/l'ffi'Jm_12 
!l'l/15/:ll:mW-1.1 
!l9/IS/:11Vl!11_'\4 

f!'l/!S/21Wl».J5 
WJ/15/';ro9W,'6 
W/15/2m9rR-.J1 
m/15/2m9m_1,11 
Qcl/1S/:!ru'J(l9.:l9 
O\i/15/21U9W.-W 
U'l{l5/2!fflW_J1 
<11/!5/»JIU9-.U 
(1J/J5/?.11J!Pll) 
WJ/15/2m909oU 
O\i{15/?.ll9!19-j5 
U'l{l5/2lm!1916 
m(!Sf';JXnm.11 
ffl/15/21119W~8 
!19/15/2ro\109.49 
!19/\5/l!U9W.S(J 
tl'l/15/:!lmm_.;1 
r.l/15{2rffl<l9-52 
<19/l5/21ffl!l95) 
WJ/15/20il'lll9.51 
!l9/15/20il9ft'i--55 
!19/15/2IU>09-56 
09/15{20i»!l9-57 
!R(IS/.U.19<19.$1! 
f!'l/IS/21ffl!l9-.5'l 
m11s121mmm 
<19/15/:l!ffl!UOI 

W/\S/-irffll0,\12 
W/15/"2!.mmm 
ll9/15/21ll91!J_(l.,j 
U'Jf!S(lOO\l lU.<1; 

<19/15/'11191l10> 

U'l/1S/1'l'1lllffi' 
W/15/:IOi"fJWff\ 
m11s1::irnww 
119/15(210/\(!_lll 
U'l/l5/:l!ll'llll11 
mns1irrn mn 
ffl/l'S/:11CH !UIJ 
ll9f15/1'l191(11-I 
!JJ/15/:?\ll'l l!llS 
WJ/IS/,1!10-.16 
m11s121m m.17 
ffl/15/;!UJ !0.18 
mf15/1fr.191<U9 
CN/15/1'l:"fJHt:10 
U'l/JS/:!IW m.i1 
ll9/15/21m ]l}.22 
ffl/15/](U/10-.23 
VJ/15/2\r.l'll<l"Jl 
<l9f15/]ff.llHU5 
!!'1/15/](ll'l\\lll> 
IYl/15/2!m]!t_;; 
mns1:1111Jm.w 
Wl/15/2m9 HJ-.:!':! 
W/!5/-;Jm !U-Jo 

·.•m::s 
om 

lUll 
mu 
nm 
000 
!llll 

om 
um 
mu 
om 
ou• 
om 
nm 
nm 
oro 
l)_jl) 

mn 
om 
om 
om 
0\ll 
Ulll 

oru 
!!(II 

um 

"'" om 
n.m 
um 
(!(11 

ll!ll 

om 
1111) 

um 
"ru 
nm 
um 
om 
lllll 
nm 

""' om 
oo• 
lllll 
nm 
um 
om 
um 
!Ill! 

"ru 
um 
om 
U!U 

"'u 
lllll 

om 
IUl) 

"'" om 
nm 

""' um 

<UU 

"ro 
um 
ll!ll 
Olll 
\HU 

nm 
om 
!l!ll 

om 

""' om 
um 
um 
um 
Oro 
o•• 
01\l 
UO:l 

um 

""' om 
lllll 

om 
om 
uoo 
!HU 
um 

""' om 
om 
<!().) 

\HU 

um 
um 
nm 
U{I] 

um 
um 
nm 
nm 
l)IJJ 

om 
um 
U\11 
om 
nm 
11(1'1 

um 
<HU 
!HU 
nm 
om 
nm 
!Ul! 

O!U 

om 

"" um 
ll\11 

um 

~IMSCFD MM5CFD 
!HU 6.TI.:-0 

nm 
om 
Hill 
O!ll 
U!.>.! 

nm 
nm 
om 
nm 
UO! 

"'" <l.!ll 

Orn 
lllll 

""' nm 
Ulll 
!Hll 

Olli 

O•• 
nm 
!H\l 

nm 
Ulll 

lllll 
llfll 

""' nm 
nm 
!llll 

nm 
nm 
nm 
U<l> 

"rn 
um 
lllll 
(1(11 

"m 
<HU 
U!IJ 

om 
nm 
IJ(ll 
u_m 
um 

"'" nm 
llC11 
nm 
Ulll 

nm 
U~l! 

nm 
illU 

Hill 
llO! 

<HU 
um 
om 
nm 

MM5CFD 
1121 

UJ! 

"" 0.21 
0.21 
Ill! 

o" 
U.2! 

"'' 0.21 

ll21 
<121 
U.2! 

"" U.21 
l'-21 

0.11 

"'' n.:n 

"" ll.21 

<l21 
<12! 

"" O.ll 

<lJr 
ll:!l 
021 
n21 
0.21 
!121 
U.21 
0.21 
ll21 
112! 
U.21 
U.ll 

"" 1111 
H2l 
lll! 
n.21 

o" 
U.21 
1l2l 
Ill! 

"" "" lUJ 
<121 
ll2! 
U_JJ 
U.21 
U21 

u" 
Ill! 
<lll 
{tJl 

"" "" "" 112! 

MMSCTD MMSO'D MMSCFP 

:!.27 

= = 
rn 
rn 
rn 
:!.!~ 

ll7 

"" w 
rn 
l1~ 

:!.:i5 
rn 
:!.27 

"" "" l21 
m 

"' "' 
"' llf. 

= 
U! 
rn 
w 
w 
:!.U 
"-ll 
w 
ill 
rn 
w 
:!.:111 
120 
rn 

"' "' rn 

Hll 

"" <ITT 

"" <IB 
-1.m 
.j_JZ 
Ul 
-1.!2 
Ul 
-1.H 
-1-H 
U-1 
U-1 
U-1 
4-111. 
Ull. 
•.ll 
.j_Jf, 

<~ 

4-15 
U-1 
-1.15 
•.16 
u; 
•-22 
rn ._,J 
-1_;; 
rn 
U<J 

J.18 
•. ::u 
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