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SECTION ONE

Introduction and Summary

ARI Environmental, Inc. (ARI) was retained by Valero Refining - Texas, L.P. (Valero) to conduct
an emission test program at Valero’s West Plant Refinery located in Corpus Christi, Texas. The
emission test program consisted of an emission compliance program performed on the exhaust
stream of the Sulften Tailgas Incinerator.

Compliance testing at the Sulften Tailgas Incinerator exhaust was conducted to determine the
concentrations and mass emission rates of particulate matter (PM), nitrogen oxides (NO,), carbon
monoxide (CO), hydrogen sulfide (H,S), carbonyl sulfide (COS), carbon disulfide (CS;) and total
reduced sulfur (TRS) as SO,. The test programs followed the regulatory requirements and sampling
procedures listed below:

40-CFRPart 60, Appendix A;-USEPA Methods-1-5, 7k, 10-and - 15.
40 CFR Part 60, Subpart J, Standards of Performance for Petroleum Refineries.
40 CFR Part 51, Appendix M, USEPA Method 205.

Quality Assurance Handbook for Air Pollution Measurement Systems, Volume I,
Stationary Source Specific Methods.

Texas Commission on Environmental Quality (TCEQ) Sampling Procedures Manual.

Under the direction of Mr. Greg Burch, the ARl field test team consisted of Dr. Steve Yuchs and
Messrs. Shawn Moody, Dustin Manthei and Jeff Goldfine. Mr. Onofre Garza of Valero coordinated
the test activities with plant operations and provided process data to ARI for inclusion in this report.
The test program was performed on March 27, 2008.

The results of the compliance test program are summarized in Table 1-1.

H556-283
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SECTION ONE Introduction and Summary
TABLE 1-1. SUMMARY OF SULFTEN TAILGAS INCINERATOR
COMPLIANCE TEST RESULTS

RUN NO. : 1 2 3
TEST DATE 3/27/08 3/27/08 3/27/08
TESTTIME : 13:00 - 16:00 16:00—-19:00 19:00—22:28 Average
Particulate Matter

Ib/hr 11.36 6.93 7.70 8.66
Nitrogen Oxides

- Ib/hr . 1.52 L 1.56 152 153

Carbon Monoxide

Ib/hr 4573 43.11 42.01 43.62
Hydrogen Sulfide

Ib/hr 0.562 0.595 0.569 0.575
Carbonyl Sulfide

ib/hr 0.379 0.355 0.353 0.362
Carbon Disulfide

Ib/hr <0.024 <0.024 <0.024 <0.024
TRS as SO,

ib/hr 1.50 1.54 1.49 1.51

Values represented as less than are calculated by using the analytical detection limit. If these
constituents were present in the exhaust gas stream, they existed at concentrations and mass

emission rates below the reported values.
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SECTION TWO Compliance Test Procedures

2.1 OVERVIEW

ARI conducted a compliance emission test on the Sulften Tailgas Incinerator exhaust at Valero’s
refinery located in Corpus Christi, Texas. The purpose of the test program was to determine various
pollutant concentrations and mass emission rates to atmosphere.

Test methods followed those as detailed in 40 CFR, Part 60, Appendix A, USEPA Methods 1-5, 7E,
10 and 15 and 40 CFR Part 51, Appendix M USEPA Method 205 as detailed in Table 2-1.

TABLE 2-1. USEPA TEST METHODOLOGIES

USEPA Method ~ o Daseription e
1 Sample and Velocity Traverses for Stationary Sources
2 Determination of Stack Gas Velocity and Volumetric Flow Rate (Type S
Pitot Tube)
3A Determination of Oxygen and Carbon Dioxide Concentrations in

Emission from Stationary Sources (Instrumental Analyzer Procedure)
Determination of Moisture Content in Stack Gases
Determination of Particulate Matter Emissions from Stationary Sources

7E Determination of Nitrogen Oxides Emissions from Stationary Sources
(Instrumental Analyzer Procedure)

10 Determination of Carbon Monoxide Emissions from Stationary Sources

15 Determination of Hydrogen Sulfide, Carbony! Sulfide and Carbon

Disulfide Emissions from Stationary Sources
205 Verification of Gas Dilution Systems for Field Instrument Calibrations

Testing of the Tailgas Incinerator exhaust consisted of three 3-hour runs for the TRS compounds as
required by USEPA Method 15. Sampling for PM, NO, and CO emissions consisted of three 2-hour
runs with each run performed within the time period of the corresponding Method 15 run.

2.2 USEPAMETHOD 1- SAMPLE AND VELOCITY TRAVERSE LOCATIONS

Sampling at the Incinerator exhaust was conducted using the two (2) 4-inch diameter sampling ports
provided on the exhaust duct. The sampling port locations on the 31.5-inch diameter duct are
located approximately 180 inches (~5.9 duct diameters) upstream and approximately 360 inches
(~11.8 duct diameters) downstream from the nearest flow disturbances. The sampling point
locations were determined following USEPA Method 1 procedures. Specifically, twelve sampling
points were used for each sample port for a total of twenty-four sampling points as presented in

Figure 2-1.
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Compliance Test Procedures
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FIGURE 2-1. SULFTEN TAILGAS
INCINERATOR SAMPLING LOCATION

H555-283

2-2



—_—== Valero Refining - Texas L.P.

=== = Source: Sulften Tailgas Incinerator
ﬁ E‘-:_.k E Test Date: March 27, 2008
W ENVIRONMENTAL W7 INC. Page: 50f 14

SECTIONTWO Compliance Test Procedures

23 USEPAMETHOD 2- VELOICTY AND VOLUMETRIC FLOW RATE DETERMINATION

Velocity traverses were performed using a Type “S” pitot tube with the velocity head pressure
measured on a Dwyer oil gauge included manometer to the nearest 0.01 in. H,O. Temperature
measurements in the ducts were performed with a Chromel-Alumel thermocouple connected to a

digital direct read-out potentiometer.
24  USEPAMETHOD 3A - CO, O, AND MOLECULAR WEIGHT DETERMINATION

The molecular weight of the stack gas was determined following USEPA Method 3A. Specifically for
each sampling run, the exhaust gas was analyzed for COg, 02 and N, (by difference) using the

—analyzers-described-in-Subsection-2.\7- -
2.5 USEPA METHOD 4- STACK GAS MOISTURE CONTENT

Stack gas moisture determination was conducted in accordance with USEPA Method 4 procedures
and in conjunction with the USEPA Method 5 sampling train. Specifically, stack gas was extracted at
an isokinetic rate through a series of chilled impingers. The first two impingers contained
deionized/distilled water, the third was initially empty and the final impinger contained silica gel for
final water vapor removal. Total moisture collected was determined based upon the volumetric gains
of impingers one through three and the weight gain of the silica gel contained in impinger four. Stack
gas moisture was determined from the volume of water vapor condensed from the stack gas, the
volume of gas sampled and the ideal gas law.

2.6 USEPAMETHOD 5 - PARTICULATE MATTER

The sampling procedures for this test program were those described in USEPA Method 5 -
Determination of Particulate Matter from Stationary Sources. Analysis of the collected samples was
performed by ARI's laboratory located in Wauconda, lllinois.

2.6.1 Sampling Apparatus

The particulate sampling train, as shown in Figure 2-2, used at the exit stack during the test program
met the design specifications established by the USEPA. The sample train consisted of the

following:
Nozzle — Stainless steel (316 grade) with sharp, tapered, leading edge and accurately
measured round opening.
Probe - Stainless steel (316 grade) outer sheath with a heating system capable of maintaining
a gas temperature of 248°F + 25°F, with a borosilicate glass inner liner for sample transport.
Pitot Tube - A Type-S pitot tube that meets all geometric standards; attached to the probe to
monitor stack gas velocity.

Filter Holder - Borosilicate glass with a heating system capable of maintaining a filter
temperature of 248°F + 25°F._Filter - Whatman Reeve Angel 934 AH glass-fiber, 4-in.

diameter.

H555-283 2-3
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SECTIONTWO Gompliance Test Procedures

Draft Gauge - A dual-inclined manometer made by Dwyer with a readability of 0.01 in. H,O in
the O to 1-in. range and 0.1 in. H,O in the 1 fo 10-in. range.

Impingers - Four impingers connected in series with glass ball joints. The first, third, and
fourth impingers were of the Greenburg-Smith design. The second impinger was of the
Greenburg-Smith design but modified by replacing the tip with a 1/2-in. i.d. glass tube
extending to 1/2-in. from the bottom of the flask.

Metering System - Vacuum gauge, leak-free pump, thermometers capable of measuring
temperature to within 5°F, dry gas meter with 2 percent accuracy, and related equipment fo
maintain an isokinetic sampling rate and to determine sample volume.

Barometer - Aneroid type to measure atmospheric pressure to 0.1 in. Hg.

5 LI

A
W ENVIRONMENTAL

\

2.6.2 Sampling Procedure

The sample train was assembled as shown in Figure 2-2. Glass-fiber filters were initially desiccated
for at least 24 hours and weighed to the nearest 0.1 mg on an analytical balance. One hundred
milliliters (mL) of deionized/distilled water were placed in each of the first two impingers; the third
impinger was initially empty; and the fourth impinger contained approximately 200 grams of silica gel.
The sampling train was leak-checked at the sampling site prior to each test run by plugging the inlet
to the nozzle and pulling a 15-in. Hg vacuum; and at the conclusion of the test, by plugging the inlet
to the nozzle and pulling a vacuum equal to at least the highest vacuum reached during the test run.

The pitot tube and lines were leak-checked at the test site prior to and at the conclusion of each test
run. The check was made by blowing into the impact opening of the pitot tube until 3 or more inches
of water was recorded on the manometer and then capping the impact opening and holding it for 15
seconds to assure it was leak-free. The negative pressure side of the pitot tube was leak-checked by
the same procedure, except suction was used to obtain the 3-in. H,O manometer reading. Crushed
ice was placed around the impingers to keep the temperature of the gases leaving the last impinger
at 68°F or less.

During sampling, stack gas and sampling train data were recorded and isokinetic sampling rates
were set at each sampling point. All sampling data was recorded on the Field Data sheets provided

in Appendix B.
26.3 Sample Recovery Procedure

The sampling train was moved carefully from the test site to the cleanup area. The volume of water
from the first three impingers was measured, and sample fractions were recovered as follows:

Container No. 1 - The filter was removed from its holder and placed in a petri dish and sealed.

Container No. 2 - Loose particulate and acetone washings from all sample-exposed _surfaces
prior to the filter were placed in an amber glass container, sealed, and labeled. Particulate was
removed from the probe with the aid of a nylon brush. The liquid level was marked after the

container was sealed.

H555-283 2-5
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SECTION TWO Compliance Test Procedures

Container No. 3 - The contents of the first three impingers were measured volumetrically and
recorded on the field data sheet. The contents and subsequent H,O rinse of the impingers and
connecting glassware were placed in a polyethylene jar.

The silica gel from the fourth impinger was weighed, and this value was recorded on the Field
Data sheet. An unused filter, acetone and distilled water were taken as blanks.

2.6.4 Analytical Procedures
The analytical procedures followed during this program were those described in USEPA Method 5.

-Container No.-1.- The filter and any_loose particulate matter from this sample container wereplaced

in a tared glass weighing dish, placed in a desiccator for 24 hours and measured to a constant
weight to the nearest 0.1 mg.

Container No. 2 - The acetone washings were transferred to a tared beaker and evaporated to
dryness on a hot plate by heating at 45°C. The beaker and the contents were placed in a desiccator

for 24 hours and measured to a constant weight to the nearest 0.1 mg.

Container No. 3 - The impinger contents and associated rinse were transferred to a tared beaker and
evaporated to dryness on a hot plate by heating to 105°C. The beaker and the contents were placed
in a desiccator for 24 hours and measured to a constant weight to the nearest 0.1 mg.

The acetone and water blanks were analyzed in the same way as their respective sample fractions.

The term “constant weight” means a difference of no more than 0.5 mg or 1 percent of total weight
less tare weight, whichever is greater between two consecutive readings, with no less than 6 hours of
desiccation between weighings. All analytical data are presented in Appendix C.

27 USEPAMETHODS 3A, 7E AND 10 - O, CO, NO,AND CO

Sampling for O,, CO,, NO, and CO was performed following procedures from USEPA Methods 3A,
7E and 10. ARI’s gaseous reference method sampling system consisted of a heated probe with in-
stack filter followed by a calibration tee connected to a heated Teflon sample line. The Teflon sample
line was used to transport sample to an electronic sample conditioner (Universal Analyzer Model No.
3082) to condition the sample by cooling and removing moisture. A sample manifold was connected
to the exhaust side of the sample conditioner with intake lines for ARI's O, CO,, NO, and CO

analyzers as presented in Figure 2-3.

USEPA Method 3A was used for reference method sampling of O, and CO; using ARI's Servomex
Model 1440 combination analyzer. For the analysis of O, in the sample stream, a paramagnetic
detector was utilized. For the measurement of CO,, a non-dispersive infrared detector was utilized.
USEPA Method 7E was used for reference method sampling of NO, using ARI's California Analytical
Model 600 chemiluminescent analyzer. USEPA Method 10 was used for CO analysis of the sample
stream using ARI's Thermo Environmental Instruments, Inc. Model 48 gas filter correlation infrared

analyzer

H555-283
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Prior to the test, initial calibration error checks were performed for each constituent using zero gas
(N2), followed by high and mid level standards prepared from an EPA Protocol standard diluted with
N; following the procedures from USEPA Method 205 as detailed in following sections. The analyzer
response for each calibration gas introduced was less than two percent of the corresponding span
value as determined by the span gas concentration.

Following the calibration error test and prior to sampling a NO, converter test was performed using a
certified NO, standard of approximately 50 ppm. The results were within 10% of the cylinder certified

concentration.

Immediately before and after each test run, system bias checks were performed for each reference

——-method analyzer.- This-bias check consisted of introducing-calibration gases into the sample system

at a calibration tee placed between the sample probe and the heated sample line. The sample gas
was introduced at a rate slightly higher than the sample rate to ensure excess gas flows out the tip of
the probe, preventing stack gas from entering the sample system during calibrations. System bias
checks were performed using a zero gas and either the mid or span level calibration gas (whichever
is closer to the actual stack gas concentrations).

The pre-test and post-test system bias results were within the 5% of span allowed for each
calibration gas. The system bias results were also used to calculated system drift during each run.
The drift test results were within the 3% of span allowed for each test run.

Prior to the first run, response times were determined upscale and downscale for each analyzer. The
start of each run was delayed for a period of at least twice the length of the longest response time
following calibrations.

Data was recorded and archived on ARI's data acquisition system consisting of a data
recorder/logger linked to a computer for digital data archives and reduction. All calibration data,
including calibration gas specifications, calibration span values, recorded responses, and
certifications relevant to this test program are presented in the Appendices of this report.

All calibration gases were certified by USEPA Protocol 1 procedures. ARI's Environics Model 4040
Gas Dilution System introduced calibration gases to the analyzers. The gas dilution system was
determined to be acceptable following the procedures described in USEPA Method 205. The
procedures and results are discussed in Subsection 2.9.

2.8 USEPA METHOD 15- COS, CS; AND H,S

Determination of TRS was conducted in accordance with USEPA Method 15 using a gas
chromatograph for separation of sulfur compounds and measurement by a flame photometric
detector.

Modifications and improvements to USEPA Method 15 during the testing included the following:

1. No sample dilution was required (GC range ~50 ppm TRS)

2. USEPA Protocol 1 calibration gases were used to calibrate the GC (no permeation tubes
used)

H555-283 2-8
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SECTION TWO Gompliance Test Procedures

The TRS gas sampling system consisted of a heated glass lined probe connected to a heated Teflon
sampling line. The exhaust gas was then conveyed through a series of Teflon impingers located on
the sampling platform containing a citrate buffer solution to remove SO, from the sample stream.

A Teflon lined sample pump transported the sample through 0.375-inch OD Teflon tubing to the AR
mobile laboratory located at grade approximately 80-feet from the sampling location. The sample
was run to a manifold system at a flow rate of approximately 3 liters per minute from which a sample
was introduced to the GC-FPD.

The GC-FPD system consisted of an SRI Model 9300B field gas chromatograph containing a heated
gas sampling valve, column oven and detector. A computer based integrator utilizing Peak Simple

————— W05 software was used for data-acquisition-and-integration.

The GC-FPD was calibrated with a USEPA Protocol 1 TRS gas standard obtained from Specialty
Gas Products. The gas standard was generated using an Environics Model 4040 mass flow
controller gas dilution system. The dilution system was verified onsite in accordance with USEPA

Method 205 (see Subsection 2.9).

The TRS results were converted to equivalent SO, concentration in parts per million (ppmv) using
the equation:

2 80, =COS + H,S + 2CS,

During each compliance test run, there were nominally 25 to 29 injections to the GC-FPD.
2.9 USEPAMETHOD 205 - GAS DILUTION SYSTEM VERIFICATION

All diluted calibration standards were prepared using an Environics Model 4040 Dilution System,
which was verified by a field evaluation at the job site prior to testing following the requirements
of USEPA Method 205.

ARI's Servomex Model 1440 non-dispersive infrared (NDIR) CO, gas analyzer was calibrated
following USEPA Method 3A procedures. After the calibration procedure was complete, diluted
mid and high range standards and a mid-range USEPA Protocol 1 standard were altemately
introduced in triplicate and an average instrument response was calculated for each standard.
No single response differed by more than +2% from the average response for each standard.

The difference between the instrument average and the predicted concentration was less than
+2% for each diluted standard. The difference between the certified gas concentration and the
average instrument response for the mid-range USEPA Protocol 1 standard was less than +2%.
Complete documentation of the USEPA Method 205 Dilution System verification is presented in

Appendix E.

H555-283 29



Valero Refining - Texas L.P.

—— e = Source: Sulften Tailgas Incinerator
“ E‘-‘{ E Test Date: March 27, 2008
W ENVIRONMENTAL W INC. Page: 12 of 14

SECTION THREE Test Resuits

The data collected for the compliance emission testing are presented in Table 3-1. The test runs
represent data collected on the exhaust of the Sulften Tailgas Incinerator Exhaust.

Appendix A presents example calculations and computer generated printouts of calculated values
from the field data. Appendix B presents the field data including raw handwritten sheets. The
analytical data are presented in Appendix C. Appendix D contains the 15-second interval data
recorded from each of ARI's reference method analyzers. Appendix E presents the calibration data
and cylinder gas certification sheets. The data supplied by plant personnel for the process operating
levels are presented in Appendix F. Appendix G presents a brief description of personnel
qualifications for ARI's test crew.

H555-283
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Test Resuits

TABLE 3-1: SULFTEN TAILGAS INCINERATOR TEST RESULTS

Company : Valero Refining - Texas, L.P.
Location : Corpus Christi, Texas
Source : Sulften Tailgas Incinerator
Operators : G Burch, 8. Yuchs, D. Manthei, S. Moody, J. Goldfine
Test Run 1 2 3
Test Date 3/27/08 3/27/08 3/27/08
Test Time 13:00 — 16:00 16:00 — 19:00 19:00 —22:28 Average
PROCESS DATA
ABS Overhead Rate, Mib/hr 64.11 63.29 63.76 63.72
TGl Firebox Temperature, °F 952.8 9535 953.8 953.4
TGl Fuel Gas Flow, ib/hr 595.90 585.27 605.96 595.71
Sulfur Production, Itpd (calculated) 360.2 353.0 351.1 354.8
STACK GAS
Temperature, av. °F 765.0 766.7 7679 766.5
Velocity, fi/sec 123.8 1218 123.7 123.1
Volume flow, acfm 40,206 39,587 40,178 39,990
Volume flow, scth 1,110,616 1,098,105 1,111,833 1,108,851
Volume flow, dscih 1,020,360 1,012,612 1,020,919 1,017,964
Moisture, % vol 8.1 7.8 82 8.0
CO,, % vol, db 412 412 415 413
0,, % vol, db 485 5.00 477 4.87
PARTICULATE MATTER
Sample volume, dscf 88.175 87.251 87.854 87.793
% Isokinetic 101.0 100.7 100.7 100.8
Total Particulate, mg 4456 271.0 300.76 339.1
Total Concentration
gr/dscf 0.07798 0.04792 0.05276 0.05955
Ib/dscf x 10°® 11.14 6.85 7.54 8.51
Total Emission rate
fb/hr 11.37 6.93 7.70 8.67
NITROGEN OXIDES as NO,
Concentration
ppmv db 12.47 12,78 12.61 12.62
Ib/dscf x 10° 1.489 1.526 1.505 1.507
Emission rate
ib/hr 1.52 1.56 1.52 1.53
ton/yr 6.65 6.82 6.68 6.72
CARBON MONOXIDE
Concentration
ppmv db 616.6 581.3 570.9 589.6
Ib/dscf x 10° 44,81 42.25 41.49 4285
Emission rate
ibfhr 4573 43.11 42.01 43.62
ton/yr 200.3 188.8 184.0 191.0
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Test Resuits

Average

228
0.3560

0.3624

SRS I 2.

<0.12
<0.0237

<0.024
<0.106

7.14
6.39
0.5653

0.5754
2520

9.51
8N
0.7885

0.8026

11.63
891
1.481

1.507
6.60

SECTION THREE
TABLE 3-1 (CONTINUED): SRU NO. 1 INCINERATOR TEST RESULTS
Test Run 1 2 3
Test Date 3/27/08 3/27/08 3/27/08
Test Time 13:00 — 16:00 16:00 — 19:00 19:00 — 22:28
CARBONYL SULFIDE
Concentration
ppmv db 2.38 2.25 222
Ib/dscf x 10° 0.3711 0.3508 0.3461
Emission rate
lbthr 0.3786 0.3552 0.3534
CARBON DISULFIDE
Concentration
ppmv db <0.12 <0.12 <0.12
Ib/dscf x 10 <0.0237 <0.0237 <0.0237
Emission rate
ibfhr <0.024 <0.024 <0.024
tonfyr <0.106 <0.105 <0.106
HYDROGEN SULFIDE
Concentration
ppmv db @ 3% O 6.95 748 6.99
ppmv db 6.23 6.64 6.30
Ib/dscf x 10° 0.551 0.5874 0.5573
Emission rate
Ibitr 0.5623 0.5948 0.5690
fon/yr 2463 2.605 2492
RSC as H,S
Concentration
ppmv db @ 3% O, 9.87 10.28 8.39
ppmv db 8.85 9.13 8.76
Ib/dscf x 10 0.7829 0.8076 0.7749
Emission rate
ib/hr 0.7988 0.8178 0.7911
TIRS as SO,
Concentration
ppmv db @ 0% O, 11.53 12.00 11.35
ppmv db 8.85 9.13 8.76
Ib/dscf x 10° 1.470 1517 1.455
Emission rate
ib/hr 1.500 1.536 1486
toniyr 6,57 6.73 6.51

H555-283
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Valero Refining - Texas L.P.
Source: Sulften Tailgas Incinerator
Test Date: March 27, 2008

Calculation Summaries
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MONITOR DATA SUMMARY CLOCK TIME ELAPSED TIME NO, co 0, co,
14:34 o R - e e
1432 1 1.5 535.0 51 a0
COMPANY :  valero 14:33 2 11.8 504.6 51 4.0
SOURCE:  Suiften Unit 14:34 3 1.7 43886 52 4.0
REPETITION:  Runt 14:35 4 138 4124 52 40
TEST DATE:  3/27/2008 14:38 5 1.5 4133 53 40
START TIME : 14:31 14:37 [ 11.4 588.7 51 4.1
END TIME: 1831 14:38 7 118 488.7 5.1 41
14:39 8 12.1 4279 5.1 a1
GAS ANALYZER 0, 14:40 9 122 4016 51 41
14:41 10 1286 4887 4.9 4.1
SPANVALUE: 10% 14:42 11 125 566.4 47 42
AVERAGE CAL. BIAS (C..):  5.082 14:43 12 12,8 548.3 46 42
AVERAGE ZERO BIAS (C,):  0.121 14:44 13 128 5346 47 42
14:45 14 13.4 4581 4.6 42
CALIBRATION GAS:  EPA Protocal O, 14:48 15 13.0 4290 47 42
CALIBRATION % (C..).  5.00 14.47 16 126 6114 48 42
% CORRECTED {Coas): 4.85 14:48 17 12.5 749.7 45 42
14:49 18 127 639.4 45 42
GAS ANALYZER NO, 14:50 18 12.4 8123 47 a2
14:51 20 127 5223 a7 42
SPANVALUE: 90 ppm 14:52 21 122 482.7 49 4.1
AVERAGE CAL. BIAS (C,) 4196 14:53 22 11.9 8459 48 a1
AVERAGE YEROBIAS 16 618 T - 1454 23 21 6773 45 42
14:85 24 124 72686 47 4.1
CALIBRATION GAS:  EPA Protocol NO, 14:56 25 12.2 696.6 45 42
CALIBRATION PPM (Gt 45.0 1457 2 12.2 589.5 48 4.1
PPM CORRECTED (C ;125 14:58 27 122 512.1 49 40
14:59 28 11.9 602.8 a8 4.2
15.00 29 11.3 758.0 4.8 4.1
GAS ANALYZER co 15:04 30 115 6208 49 41
15:02 31 118 850.7 49 449
SPANVALUE: 1500 ppm 15,03 a2 11.2 581.7 X 40
AVERAGE CAL. BIAS (C,.);;  721.13 15:04 33 112 500.0 52 40
AVERAGE ZERO BIAS (G, 532 1505 34 10.7 681.0 50 490
1506 35 10.9 861.1 5.1 40
CALIBRATION GAS:  EPA Protosol CO 1507 % 114 699.4 5.1 40
CALIBRATION PPM (Cpa):.  750.0 15:08 37 15 4951 52 40
PPM CORRECTED (Cg.): 6165 15:08 38 17 5105 5.1 40
1510 s 115 4626 52 40
15:11 @ 1.2 7219 5.0 40
GAS ANALYZER co, 1512 41 11.7 586.3 49 44
1513 12 115 7243 48 41
SPAN VALUE : 18 % 1514 43 119 570.8 48 41
AVERAGE CAL. BIAS {C,):  8.86 15:15 44 122 4575 49 a1
AVERAGE ZERO BIAS (C,):  0.02 15:16 45 122 5423 47 41
1517 4 12.1 6545 45 42
CALIBRATION GAS:  EPA Protocol CO, 1518 a7 12.1 686.1 46 42
CALIBRATION % (Cp): 9.0 15:18 48 13.7 832.2 45 42
% CORRECTED {Cult 412 15:20 a9 118 4738 45 a2
1521 50 1.7 686.9 a8 41
15:22 51 17.0 801.3 4.7 41
1523 52 114 82849 48 4.1
15:24 53 114 760.2 48 41
15:25 54 11.8 5217 51 a0
15:26 55 114 634.2 5.1 40
15:27 56 116 625.4 a8 4.0
15:28 57 11.3 576.8 50 40
1529 58 111 887.0 a8 a1
15:30 59 114 648.2 50 40
15:21 80 11.1 8755 48 41
1532 st 15 608.8 a9 40
15:33 62 118 563.8 5.1 4.0
15:34 83 1.7 507.8 51 4.0
15:35 64 11.2 654.0 50 40
15:36 5 110 754.7 48 40
15:37 66 11.0 588.7 51 4.0
15:38 67 106 911.1 5.1 40
15:39 68 11.0 829.6 49 41
15:40 69 115 559.2 5.0 40
15:41 70 12.3 4037 4.8 41
15:42 71 123 4037 48 4.1
: 15:43 72 118 5315 5.0 4.0
15:44 73 118 574.1 50 4.0
15:45 74 116 574.1 50 A-140



MONITOR DATA SUMMARY CLOCK TIME ELAPSED TINE NO, co 0, €0,
15:46 75 116 5741 50 40
1547 76 1.6 574.1 50 40

. 1548 77 11.6 574.1 5.0 4.0
15:49 78 118 574.1 5.0 4.0
15:50 79 116 574.1 50 4.0
15:51 80 116 574.1 50 a0
15:52 81 116 574.1 50 40
15,53 82 116 574.1 50 40
15:54 8 116 574.1 5.0 40
15:55 84 116 574.1 5.0 40
15:56 85 116 574.1 50 40
15:57 86 18 574.1 50 40
15:58 87 1.6 574.1 50 40
15:59 88 1186 §74.1 50 40
16:00 89 116 574.1 5.0 40
16:01 90 116 574.1 50 40
16.02 91 11.8 574.1 50 40
16:03 o2 118 574.1 5.0 40
16:04 93 116 574.1 5.0 40
16:05 9 16 574.1 50 40
16:06 95 116 574.1 50 40
16:07 96 1186 574.1 5.0 40
15:08 o7 16 574.1 50 40
- 98 116 5741 50 40
16:10 59 116 574.1 5.0 40
1611 100 18 574.1 5.0 40
1612 101 11.6 57414 50 4.0
16:13 102 118 574.1 50 40
16:14 103 118 574.1 5.0 40
16:15 104 1.8 574.1 5.0 40

. 16:16 108 11.6 574.1 5.0 40
16:17 106 116 574.1 50 ap0
16:18 107 116 574.1 50 40
16:19 108 118 5741 50 4.0
16:20 108 116 5741 5.0 4.0
16:21 110 118 574.1 50 40
16:22 111 118 574.1 50 4.0
16:23 12 1186 574.1 5.0 40
16:24 113 116 574.1 5.0 40
16:25 114 1186 5741 50 4.0
16:26 115 118 574.1 50 4.0
16:27 116 116 574.1 50 40
16:28 17 116 574.1 50 40
16:28 118 116 574.1 50 40
16:30 119 118 574.1 50 4.0
16:31 120 16 574.1 5.0 4.0

Uncorrected Average = 11.75 £93.81 4,937 4.048




ARI ENVIRONMENTAL, INC.
FLOW RATE CALCULATION SUMMARY

COMPANY: Valero SOURCE: Sulften Unit

LOCATION: Corpus Christi, Texas TEST DATE: 3/27/2008
RUN NUMBER: 1
BAROMETRIC: 29.68 in. Hg STACK DIAM: 31.50 inches
STATIC PRES: 31 in.H,0 CO,: 4.12 % by volume
STACK TEMP: 765.0 °F O, 4.85 % by volume

SQ.RT AP: 1.473 in.H,0

DRY MOLECULAR WEIGHT OF STACK GAS

My = 044(%CO0O,) +0.32(%0,) + 0.28(%N, + %CO) = 28.85 Ib/ib-mole
MOLECULAR WEIGHT OF STACK GAS, wet basis
Mg =My (1-Bys )+ 18B s = 27.97  lb/lb-mole
PITOT TUBE COEFFICIENT
C, {from calibration curve or geometric specifications) = 0.84
AVERAGE VELOCITY HEAD OF STACK GAS, in. H,0
[— 1 n
I\/a =HZ Jap = 14729  in.H,0
i1
AVERAGE ABSOLUTE STACK GAS TEMPERATURE
Ts= 765.0 °F + 460 = 1,225 °R
ABSOLUTE STACK GAS PRESSURE
Pstas
| Py = Pog + 220 = 31.96  in.Hg
STACK GAS VELOCITY
A
V, =(8549)C, )lavgvAP | j-—=2— = 12382  ftlsec
: (Collave P 3
STACK GAS VOLUMETRIC FLOW RATE, actual
1Q, =60 x V, xA,| = 40206  acfm
Stack Area = 5.412 ft?
STACK GAS VOLUMETRIC FLOW RATE,
standard conditions, wet basis
P,
Qg = [——-—2592982)(03)[%} = 18510  scfm, wh
- s 1,110,616 scfh, wb
STACK GAS VOLUMETRIC FLOW RATE,
standard conditions, dry basis
528 P
Qqq = ——2992](05)(%’}1 -Bys) = 17,006  dscfm
; s 1,020,360 dscfh
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COMPANY: Valero

ARI ENVIRONMENTAL, INC.
MOISTURE CALCULATION SUMMARY

LOCATION: Corpus Christi, Texas

SOURCE: Sulften Unit
TEST DATE: 3/27/2008

RUN NUMBER: 1
vy FACTOR: 1.025 STACK DIAM: 31.50 inches
BAROMETRIC: 29.68 in. Hg METER VOLUME:  90.529 ft*
STATIC PRES: 31.00 in.H,0 METER TEMP: 93.5 °F
STACK TEMP: 765.0 °F LIQUID COLL: 165.7 milliliters
SQ.RT AP: 1.4729 in.H,0 CO,: 4.12 % by volume
AH: 1.72 in.H,0 O 4.85 % by volume
ENGLISH UNITS
(29.92 in.Hg & 68 °F)
_IVOLUME OESAMPLE ... .. . . . e e
@ STANDARD CONDITIONS, DRY BASIS
AH
Poar + ——
528 bar
Vieg = (5@5’5} X Vi .TT?@. = 88.175  dscf
y= 1.025
VOLUME OF WATER IN SAMPLE
@ STANDARD CONDITIONS
Vs = 0.04707 x V| = 7.799  scf
Vi = 165.7 mbL
FRACTIONAL MOISTURE CONTENT OF STACK GAS AS MEASURED
V,
By = — ¢ | = 0.081
" Vista + Vinsta
FRACTIONAL MOISTURE CONTENT OF STACK GAS @ SATURATION
{8.361 -( 189‘35 H
10 T-2185/]1 o5
MF = = 1.000
P
T= 680.2 °K
P= 811.8 mmHg
FRACTIONAL MOISTURE CONTENT USED IN CALCULATIONS
Bys = 0.081




ARI ENVIRONMENTAL, INC.
TOTAL PARTICULATE CALCULATION SUMMARY

COMPANY: Valero
LOCATION: Corpus Christi, Texas
SOURCE: Sulften Unit
TEST DATE: 3/27/2008

- RUN NUMBER: 1

INPUT

V! 90.529 ft’ 17,006  dscfm

v FACTOR: 1.025 765.0 °F

Pyar: 29.68 in.Hg Runtime: 120 minutes

AH: 1.7 in.H,0 123.8 ftisec

Tt 93.5 °F 31.96 in.Hg

Vie! 165.7 mL Noz. diam: 0.206 inches

mmmmmmmmmmmmmm .M, front:. 61.88..__.mg -

M, back: 383.75 mg ENGLISH LINITS

(29.92 in.Hg & 68 °F)

VOLUME OF SAMPLE @ STANDARD CONDITIONS, DRY BASIS

P, + —AH
528 bar
Vinstd = (’2“935) * Vi X ¥ ———w = 88175  dscf
Y= 1.025
VOLUME OF WATER IN SAMPLE @ STANDARD CONDITIONS
[Vistg = 0.04707 x V, = 7.799  scf
FRACTIONAL MOISTURE CONTENT OF STACK GAS
Vv
Bus = %9100 =
" sztd + Vmstd * - 8.13 %
PARTICULATE CONCENTRATION IN STACK GAS ON A DRY BASIS
M Total = 0.07798  gridscf
Cs =(0.01 543)[ : J Front = 0.01083  gridscf
mstd Back = 0.06715  gridscf
M C'; Total = 11.144  x10® Ibs/dscf
Cs= (2.205 x1 0—6)['“”—] C's Front 1.547  x10° Ibsidscf
mstd C's Back = 9.596  x10° Ibs/dscf
EMISSION RATE
C, Total = 11.367 Ibs/hr
pmr = (mooj(as“’)( 0) Front = 1578  Ibs/hr
Back = 9.789  Ibs/hr
ISOKINETIC SAMPLING RATE
(100)(T, ){(0 002669 x Vi) [ ] [ - m
1 36
%SO = = 101.03 %l
(80)(@) (Vs
= 0.00023145 ft° Runtime = 120 minutes




NO, CALIBRATION CORRECTION DATA SHEET
USEPA METHOD 7E

COMPANY: Valero
LOCATION: Corpus Christi, Texas
SOURCE: Sulften Unit
MONITOR ID: Thermo Environmental Mode! 42H
RUN NO: 1
TEST DATE: 3/27/2008

INPUT
NO, AVERAGE CHART READING (Cy: 11.75 ppmv
AVG PRE/POST ZERO DRIFT READING (C,): 0.2 ppmv
CAL GAS CONCENTRATION (Cp): 45.0 ppmv
AVG CAL PRE/POST TEST READING {C): 42.0 ppmv

A-6

CALCULATIONS

STACK GAS VOLUMETRIC FLOW RATE (Qqq): 1,020,360 dsch

STACK NO, AVERAGE CHART READING = 11.75 ppmv
STACK NO, CONC. CORRECTED FOR ZERO AND CALIBRATION DRIFT:
= |C _(E-C,)=Cma =
NO, CONC, ppmv = (Cgasgom =(C~Co) =" = 12.47 ppmv db
(corrected) L
NOx CONC (Ibs/dscf) =
46Ib / Ib - mole ©
Cgasbraset = (C = 1489 x10
ses st = ‘-’as"’p“‘)[ 38526 x 10°%° /Ib— mole) Ibs/dsct
NO, EMISSION RATE:
STACK GAS VOLUMETRIC FLOW RATE = 1,020,360 dscfh
STACK NOx EMISSION RATE =
= 1.519 lbs/hr
Noxpmr = (Cgas,lbfdscf )(Qstd) - 6.65 ton/yr



CO CALIBRATION CORRECTION DATA SHEET
USEPA METHOD 10

COMPANY: Valero
LLOCATION: Corpus Christi, Texas
SOURCE: Sulften Unit

MONITOR ID: Thermo Environmental Model 42C

RUN NO: 1
TEST DATE: 3/27/2008
INPUT
CO AVERAGE CHART READING (C): 593.8 ppmv
AVG PRE/POST ZERQ DRIFT READING (C,): 5.3 ppmv
CAL GAS CONCENTRATION (C,,.): 750.0 ppmv
AVG CAL PRE/POST TEST READING (C,): 7211 ppmv
STACK GAS VOLUMETRIC FLOW.RATE (Qgq): - 1,020,360--dsefh-— -—emm o
CALCULATIONS

STACK CO AVERAGE CHART READING = 593.8
STACK CO CONC. CORRECTED FOR ZERO AND CALIBRATION DRIFT:
- |C -(C-c,)~Cme =
CO CONC, ppmv = | Cas pom =(C = Co ) =2 = 616.6
(corrected) m_Ze
CO CONC.(Ibs/dscf) =
28b/ib-mole
c -(c _
sespicect = (Coaepom )(385.26 x 105/t /1b— mole) 44.81
CO EMISSION RATE:
STACK GAS VOLUMETRIC FLOW RATE = 1,020,360
STACK CO EMISSION RATE =
: = 45.73
Copmr = (Cgas,lb/dsd )(Qstd) = 200.3

ppmyv

ppmv db

x 108

Ibs/dscf

dscth

losfhr
ton/yr
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H,S DATA SHEET
USEPA METHOD 15

COMPANY: Valero
LOCATION: Corpus Christl, Texas
SOURCE: Suiften Unit
MONITOR ID: GC-FPD
RUN NO: 1
TEST DATE: 3/27/2008

INPUT

H,S AVERAGE READING (C):

H,S PPMV @ 3% O2:

STACK GAS VOLUMETRIC FLOW RATE (Qu):

6.23 ppmv
6.95 ppmv

1,020,360 dscth

CALCULATIONS

H,S CONC (Ibs/dscf) =

34.08lb/tb —mole J
385.26 x10%#3 /b —mole

Cgas,lb/ dscf = (Cgas,ppm )[

H,S EMISSION RATE:

0.5511 x10°
Ibs/dscf

STACK GAS VOLUMETRIC FLOW RATE

STACK H,S EMISSION RATE =

H2S pme=(Cgas b/ dsct }(Qsta)

on

1,020,360 dscfh

0.5823 lbs/hr
2463 tonlyr



COS DATA SHEET
USEPA METHOD 15

COMPANY:: Valero
LOCATION: Corpus Christi, Texas
SOURCE: Sulften Unit
MONITOR ID: GC-FPD
RUN NO: 1
TEST DATE: 3/27/2008

INPUT

COS AVERAGE CHART READING (C);
STACK GAS VOLUMETRIC FLOW RATE (Qgy):

2.38 ppmv

1,020,360 dscfh

CALCULATIONS

COS CONC (Ibs/dscf) =

60.07Ib/lb -mole ]

c =(C
gas,lb/dscf ( gas,ppm)( 385.26 x10%#t° /1b — mole

COS EMISSION RATE:

0.3711 x 10°®
Ibs/dscf

STACK GAS VOLUMETRIC FLOW RATE

STACK COS EMISSION RATE =

COS pme={Cgas/brasct ) (Qsta)

1,020,360 dscfh

0.3786 Ibs/hr
1.658 tonlyr



CS, DATA SHEET
USEPA METHOD 15

COMPANY: Valero
LOCATION: Corpus Christi, Texas
SOQURCE: Sulften Unit
MONITOR ID: GC-FPD
RUN NO: 1
TEST DATE: 3/27/2008

INPUT

CS, AVERAGE CHART READING (C):
STACK GAS VOLUMETRIC FLOW RATE (Qgq):

<0.12 ppmv
1,020,360 dscfh

A-10

CALCULATIONS

CS, CONC.(Ibs/dscf) =

76.14ib/ib —mole }

C =(C
gaslbo/dscf = gas‘ppm)[385.26x106ﬂ3 /b —mole

CS, EMISSION RATE:

<0.0237 x 10°®
Ibs/dscf

STACK GAS VOLUMETRIC FLOW RATE

STACK CS, EMISSION RATE =

C83 pmr=(Cgas lb/dsct )(Qsta)

1,020,360 dscth

<0.024 Ibs/hr
<0.106 tonfyr



RSC as H2S DATA SHEET
USEPA METHOD 15

COMPANY: Valero
LOCATION: Corpus Christi, Texas
SOURCE: Sulften Unit
MONITOR ID: GC-FPD
RUN NO: 1
TEST DATE: 3/27/2008

INPUT

RSC AVERAGE CHART READING (C):

RSC PPMV @ 3% 0O2Z:

STACK GAS VOLUMETRIC FLOW RATE (Qg):

8.85 ppmv
9.87 ppmv

1,020,360 dscfh

CALCULATIONS

RSC CONC. (Ibs/dscf) =

c : (C )f 34.08lb/Ib - mole ]
gasb/dscf gas,ppm L 385.26 x 10° 2 /1b — mole

~ RSC EMISSION RATE:

0.7829 x 10°
ibs/dscf

STACK GAS VOLUMETRIC FLOW RATE

STACK RSC EMISSION RATE =

RSC pmr= (Cgas,lbfdscf )(QStd)

fon

1,020,360 dscfh

0.7988 lbs/hr
3.499 tonlyr
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TRS as SO2 DATA SHEET
USEPA METHOD 15

COMPANY: Valero
LOCATION: Corpus Christi, Texas
SOURCE: Sulften Unit
MONITOR ID: GC-FPD
RUN NO: 1
TEST DATE: 3/27/2008

INPUT

TRS AVERAGE CHART READING (C):

TRS PPMV @ 0% O2:

STACK GAS VOLUMETRIC FLOW RATE (Qgy):

8.85 ppmv

11.63 ppmv
1,020,360 dscth

A-12

CALCULATIONS

TRS CONC.(Ibs/dscf) =

64Ib/1b —mole ]
385.26 x 10°1t3 /1b ~ mole

Cgas,lbi dscf = (Cgas,ppm)[

TRS EMISSION RATE:

1.470 x10°®
Ibs/dscf

STACK GAS VOLUMETRIC FLOW RATE

STACK TRS EMISSION RATE =

TRS pmr= (Cgas,ibl dscf )(Qstd)

1o

1,020,360 dscfh

1.500 lbs/hr
8.57 tonlyr



MONITOR DATA SUMMARY CLOCK TIME ELAPSED TIME NO, co 0, co,
17:40 0 i S I J—
17:.41 1 120 544.3 5.14 4.00
COMPANY:  Valero 17:42 2 12.2 524.3 508 4.00
SOURCE:  Sulften Unit 17:43 3 11.8 596.8 5.12 4,01
REPETITION: 2 17:44 4 116 834.8 491 4,07
TESTDATE:  3/27/2008 17:45 5 12,1 7386 481 408
START TIME:  17:40 17:46 6 1.9 787.2 486 408
ENDTIME:  19:40 17:47 7 12.3 750.3 481 409
17:48 8 12.4 606.5 487 406
GAS ANALYZER Q, 17:49 9 12.3 4684 511 4,00
17:50 10 11.9 7183 5.00 4,03
SPANVALUE: 10% 17:51 11 1.9 706.9 4.79 410
AVERAGE CAL. BIAS (C,}:  5.056 17:52 17 662.9 5.00 4,04
AVERAGE ZERO BIAS (C,;;  0.128 17:53 17 625.4 5.07 4.03
17:54 1.7 5433 5.14 4.02
CALIBRATION GAS:  EPA Protocal O, 17:55 11.0 798.2 5.09 4,06
CALIBRATION % (Co):  5.00 17:56 11.4 796.0 502 4.08
% CORRECTED (C,,.):  5.00 17:57 1.8 574.2 517 4.04
17:58 1.7 564.9 522 4.03
GAS ANALYZER NOy 17:59 12.1 527.9 515
18:00 12.4 4749 5.14
SPANVALUE: 90 ppm 18:01 12.3 4726 51
AVERAGE CAL BIAS (C,);  42.10 7419 48
AVERAGE ZERC BIAS (G, 0.23 48
12.4 50 40
CALIBRATION GAS:  EPA Protocol NO, 18:08 124 5417 43 4.1
CALIBRATION PPM (C,,).  45.0 18.06 12.4 467.3 50 4.1
PPM CORRECTED (C,,.): 128 18:07 12.3 542.3 49 4.1
18:08 12.3 663.3 47 4.2
18:09 12.5 509.4 48 41
GAS ANALYZER cO 18:10 12.2 4785 5.1 41
18:11 123 539.8 5.0 41
SPAN VALUE: 1500 ppm 18:12 123 4821 5.1 41
AVERAGE CAL. BIAS (C,.);:  724.81 18:13 12.4 506.9 5.1 41
AVERAGE ZERO BIAS (C,): 6.1 18:14 12.3 469.8 5.1 4.1
18:15 12.0 528.0 50 4.1
CALIBRATION GAS:  EPA Protocol CO 18:16 12.1 677.4 49 41
CALIBRATION PPM (C,,).  750.0 18:17 122 582.8 49 4.1
PPM CORRECTED (C_,.): 5813 18:18 12.3 5148 50 4.0
18:19 122 542.1 50 4.0
18:20 123 504.6 5.0 4.0
GAS ANALYZER co, 18:21 11.8 651.8 50 40
18:22 12.2 727.1 48 41
SPANVALUE: 18% 18:23 1.9 659.7 49 4.1
AVERAGE CAL. BIAS (C,):  8.82 18:24 44 1.8 8619 48 41
AVERAGE ZERQ BIAS (C.):  -0.02 18:25 45 12.0 7433 49 41
18:26 46 116 700.6 51 40
CALIBRATION GAS:  EPA Protocol CO, 18:27 47 120 861.3 48 44
CALIBRATION % (Crat  9.00 18:28 48 1.8 7027 50 40
% CORRECTED (Cy,,;:  4.12 18:29 49 118 721.0 50 40
18:30 50 118 749.4 50 4.0
18:31 51 12,0 758.8 49 4.
18:32 52 123 508.8 5.2 4.0
18:33 53 12.4 §62.6 5.1 4.0
18:34 54 12,7 4428 52 40
18:35 55 12,1 698.4 5.0 40
18:36 56 12.4 702.2 48 41
18:37 57 12.2 700.5 49 41
18:38 58 123 B46.3 48 41
18:39 59 12.2 7185 47 41
18:40 60 12.3 5156 50 40
18:41 &1 123 6726 48 4.1
18:42 62 124 487.9 50 40
18:43 63 123 585.3 49 40
18:44 64 121 659.2 49 41
18:45 65 12.4 536.8 50 40
18:46 66 12.3 528.2 5.0 40
18:47 67 12.4 5392 50 40
18:48 68 12.0 628.5 49 40
18:49 69 12.3 595.8 5.0 40
18:50 70 12.6 4127 5.2 40
18:51 71 126 4127 52 40
18:52 72 122 4707 52 40
18:53 73 121 490.0 52 40
18:54 74 12.1 490.0 52 A.{340




MONITOR DATA SUMMARY CLOCK TIME ELAPSED TIME NO, cO 0O, CO;
18:55 75 121 480.0 52 40
18:56 76 121 480.0 52 40
18:57 77 121 490.0 52 4.0
18:58 78 12.1 480.0 52 40
18:58 78 12.1 480.0 52 4.0
18:00 80 121 480.0 52 40
18:01 81 12.1 480.0 52 40
19:02 82 121 480.0 52 4.0
15:08 83 121 480.0 52 4.0
15:04 84 1241 480.0 52 4.0
18:08 85 121 480.0 5.2 4.0
18.06 86 12.1 490.0 52 40
18:.07 87 12.1 480.0 82 4.0
19:08 88 12.1 4800 82 4.0
18.08 89 121 450.0 82 4.0
18:10 0 121 4300 82 4.0
19:11 a1 121 4800 82 40
19:12 82 12.1 480.0 82 4.0
18:13 a3 121 480.0 82 40
18:14 94 121 490.0 52 4.0
1915 95 121 480.0 52 4.0
19:16 96 121 490.0 52 4.0
19:17 g7 121 480.0 52 4.0
1918 T 124 480.0 52 40
19189 121 480.0 52 4.0
19:20 100 121 430.0 52 40
19:21 101 121 480.0 52 40
19:22 102 12.1 480.0 52 4.0
19:23 103 121 480.0 52 4.0

. 19:24 104 12.1 430.0 52 40
19:28 105 121 4380.0 82 4.0
16:26 106 121 480.0 52 40
19:27 107 121 480.0 52 4.0
18:28 108 121 490.0 52 4.0
18:29 108 12.1 490.0 52 4.0
189:30 110 121 480.0 52 4.0
19:31 111 121 450.0 52 40
19:32 112 121 480.0 52 40
19:33 113 12.14 480.0 52 40
18:34 114 121 490.0 5.2 4.0
19:35 118 124 480.0 52 4.0
19:38 116 12.1 480.0 52 40
18:37 117 121 480.0 52 4.0
16:38 118 121 430.0 52 4.0
19:38 118 121 480.0 52 4.0
19:40 120 12.1 430.0 5.2 4.0

Uncorrected Average = 12,126 563.24 5.059 4.024
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ARI ENVIRONMENTAL, INC.
FLOW RATE CALCULATION SUMMARY

COMPANY: Valero SOURCE: Sulften Unit

LOCATION: Corpus Christi, Texas TEST DATE: 3/27/2008
RUN NUMBER: 2
BAROMETRIC: 29.68 in. Hg STACK DIAM: 31.50 inches
STATIC PRES: 334 in.H,0O CO,: 4.12 % by volume
STACK TEMP: 766.7 °F 0, 5.00 % by volume

SQ.RT AP: 1.454 in.H,0

DRY MOLECULAR WEIGHT OF STACK GAS

My = 0.44(%CO0,) +0.32(%0, ) + 0.28(%N, + %CO) = 28.86  Ib/lb-mole
MOLECULAR WEIGHT OF STACK GAS, wet basis
M =My (1-Bys ) +18By, = 28.01  Ib/lb-mole
PITOT TUBE COEFFICIENT
C, (from calibration curve or geometric specifications) = 0.84
AVERAGE VELOCITY HEAD OF STACK GAS, in. H,0
— 1 n
JAP = EZ Jap = 1.4544  in. H,0
i=1
AVERAGE ABSOLUTE STACK GAS TEMPERATURE
Te= 766.7 °F + 460 = 1,227 °R
ABSOLUTE STACK GAS PRESSURE
Py .
P, =Py, + 1322 = 3214  in.Hg
STACK GAS VELOCITY
A
V, = (8549)C, JlavgvAP ] -t = 121.91 ftisec
= 004910, foua 0P i
STACK GAS VOLUMETRIC FLOW RATE, actual
Q, =60 x V, xA, = 39,587  acfm
Stack Area = 5.412 f
STACK GAS VOLUMETRIC FLOW RATE,
standard conditions, wet basis
28 P
: s 1,098,105 scfh, wb
STACK GAS VOLUMETRIC FLOW RATE,
standard conditions, dry basis
528 P
Qg = (——2992J(Q5)['—FS—J(1 -Bue) = 16,877  dscfm
i s 1,012,612 dscfh
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ARI ENVIRONMENTAL, INC.
MOISTURE CALCULATION SUMMARY

COMPANY: Valero
LOCATION: Corpus Christi, Texas
SOURCE: Sulften Unit
TEST DATE: 3/27/2008

RUN NUMBER: 2
y FACTOR: 1.025 STACK DIAM: 31.50 inches
BAROMETRIC: 29.68 in. Hg METER VOLUME:  89.139 ft*
STATIC PRES: 33.40 in.H,0 METER TEMP: 80.7 °F
STACK TEMP: 766.7 °F LIQUID COLL: 156.5 milliliters
SQ.RT AP: 1.4544 in.H,0 CO,: 4.12 % by volume
AH: 1.66 in.H,0 0O,: 5.00 % by volume
ENGLISH UNITS
(29.92 in.Hg & 68 °F)
—|VOLUME OF SAMPLE
@ STANDARD CONDITIONS, DRY BASIS
P, + AH
528 bar ¥ o
Vinsta = [—wzg.g?_]xvm Xy mm———Tm1 36 = 87.251  dscf
Y= 1.025
VOLUME OF WATER IN SAMPLE
@ STANDARD CONDITIONS
Ve = 156.5 mL
FRACTIONAL MOISTURE CONTENT OF STACK GAS AS MEASURED
vV,
Byg = ——d | - 0.078
" sztd + vmstd
FRACTIONAL MOISTURE CONTENT OF STACK GAS @ SATURATION
{8.361 _ (T18§3‘25 H
10 T -05
MF = =
‘‘‘‘‘‘ & 1.000
T= 6811 °K
P= 816.3 mmHg
FRACTIONAL MOISTURE CONTENT USED IN CALCULATIONS
Bys = 0.078
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ARI ENVIRONMENTAL, INC.

TOTAL PARTICULATE CALCULATION SUMMARY

COMPANY: Valero
LOCATION: Corpus Christi, Texas
SOURCE: Sulften Unit
TEST DATE: 3/27/2008

16,877
766.7
120
121.915
32.14
0.206

dscfm
°F
minutes
ftisec
in.Hg
inches

RUN NUMBER: 2

INPUT

V,.: 89.139 ft° Q:

y FACTOR: 1.025 Ts:

Ppar 2968 in.Hg Runtime:

AH: 1.66 in.H,0 V!

T 80.7 °F Ps:

Vit 1565 mL Noz. diam:
N front; ~35:06——— g

M, back: 23590 mg

ENGLISH UNITS

(29.92 in.Hg & 68 °F)

VOLUME OF SAMPLE @ STANDARD CONDITIONS, DRY BASIS

P + AH
528 bar
Vet = (‘2‘5’9‘2) * Vi X ——Tm13'—6 - 87251  dscf
y= 1.025
VOLUME OF WATER IN SAMPLE @ STANDARD CONDITIONS
Vg = 0.04707 x V, = 7.366  scf
FRACTIONAL MOISTURE CONTENT OF STACK GAS
V,
B, .= wstd 100 =
" vwstd + vmstd * 779 %’
PARTICULATE CONCENTRATION IN STACK GAS ON A DRY BASIS
M Total = 0.04792  grldscf
C, =(0.01 MS)[—LJ Front = 0.00620 gri/dscf
Vinsta Back = 0.041718  gridscf
v C', Total = 6.848 x 10 Ibs/dscf
Cs= (2-205 x107° )[ . J C's Front = 0886  x10° Ibs/dscf
mstd C's Back = 5.9616  x 107° Ibs/dscf
EMISSION RATE
C, Total = 6.832 Ibs/hr
pmr = (? 0 OJ(Q’“ )(60) Front = 0.897  Ibsihr
Back = 6.0349 Ibs/hr
ISOKINETIC SAMPLING RATE
(100)(Ts)[(0 002669 x V) [\T’_—mJ [P,,af A Gm
%I|S0O = = 100.74 % |
S) ﬂ
A, = 0.00023145 ft‘ Runtme= 120  minutes
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NO, CALIBRATION CORRECTION DATA SHEET
USEPA METHOD 7E

COMPANY:
LOCATION:
SOURCE:

Valero
Corpus Christi, Texas
Sulften Unit

MONITOR ID: Thermo Environmental Model 42H

RUN NO:
TEST DATE:

INPUT

2
3/27/2008

NO, AVERAGE CHART READING (C):

AVG PRE/POST ZERO DRIFT READING (C,):
CAL GAS CONCENTRATION (Cpna):

AVG CAL PRE/POST TEST READING (C,,):

12.13 ppmv

. 0.2 ppmv
45.0 ppmv
42.1 ppmv

A-18

STACK GAS VOLUMETRIC FLOW RATE (Qua):

CALCULATIONS

1,020,360 dscfh

STACK NO, AVERAGE CHART READING

= 1213 ppmv
STACK NO, CONC. CORRECTED FOR ZERO AND CALIBRATION DRIFT:
— c
NO, CONC, ppmv = |Cgasoom =(C —Co) coC = 12.78 ppmv db
{corrected) m 2
NOx CONC (Ibs/dscf) =
c _ (C )[ 46lb /b - mole ] = 1526 x10°
gasiolosct =\~ gas0PM | 38526 x 1052 / Ib — mole Ibs/dscf
NO, EMISSION RATE:
STACK GAS VOLUMETRIC FLOW RATE = 1,020,360 dscfh
STACK NOx EMISSION RATE =
= 1.557 Ibsihr
Noxpmr = (cgas,lbldsd )(Qszd) - 6.82 toniyr




CO CALIBRATION CORRECTION DATA SHEET
USEPA METHOD 10

COMPANY: Valero
LOCATION: Corpus Christi, Texas
SOURCE: Sulften Unit

MONITOR ID: Thermo Environmental Model 42C

RUN NO: 2
TEST DATE: 3/27/2008
INPUT
CO AVERAGE CHART READING (C): 563.2 ppmv
AVG PRE/POST ZERO DRIFT READING (C,): 6.1 ppmv
CAL GAS CONCENTRATION (Cpa): 750.0 ppmv
AVG CAL PRE/POST TEST READING (C,,): 724.9 ppmv
STACK GAS VOLUMETRIC FLOW-RATE(Qgy) 1,020,360 dscfh
CALCULATIONS
STACK CO AVERAGE CHART READING = 563.2
STACK CO CONC. CORRECTED FOR ZERO AND CALIBRATION DRIFT:
= |C ~(C-C, )~ Cms =
CO CONC, ppmv = | Cgasgom =(C = Co ) =12 = 581.3
(corrected) m_7o
CO CONC.(Ibs/dscf) =
28lb /b -mole
C =(C -
gasircact = gas""’"‘)(sas.ze x 10543 /1o~ mo!e} 42.25
CO EMISSION RATE:
STACK GAS VOLUMETRIC FLOW RATE = 1,020,360
STACK CO EMISSION RATE =
= 43.11
CO;:Amr = (Cgas,lb/dsd )(Qstd) = 188.8

ppmyv

ppmv db

x10°

lbs/dscf

dscfh

ibs/hr
tonfyr
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H,S DATA SHEET
USEPA METHOD 15

COMPANY: Valero
LOCATION: Corpus Christi, Texas
SOURCE: Sulften Unit
MONITOR ID: GC-FPD
RUN NO: 2
TEST DATE: 3/27/2008

" INPUT

H,S AVERAGE READING {C):

STACK GAS VOLUMETRIC FLOW RATE (Qgyg):

6.64 ppmv
7.48 ppmv

1,012,612 dscfh
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CALCULATIONS

H,S CONC.(Ibs/dscf) =

34.08Ib/lb —mole J

c -(c
gas,lb/dscf ( gaS.me)(Sssze « 106 ft3 /lb — mcle

H,S EMISSION RATE:

0.5874 x 10°
Ibs/dscf

STACK GAS VOLUMETRIC FLOW RATE

STACK H,S EMISSION RATE =

HoS pmr= (Cgas,tb/dscf)(Qstd)

1,012,612 dscfh

0.5948 lbsthr
2.605 tonfyr



COS DATA SHEET
USEPA METHOD 15

COMPANY: Valero
LOCATION: Corpus Christi, Texas
SOQURCE: Sulften Unit
MONITOR ID: GC-FPD
RUN NO: 2
TEST DATE: 3/27/2008

INPUT

COS AVERAGE CHART READING (C):
STACK GAS VOLUMETRIC FLOW RATE (Quy):

2,25 ppmv

1,012,612 dscfh

CALCULATIONS

COS CONC.(Ibs/dscf) =

60.07Ib/lb—mole }

c -(c
gas,b/dscf ( gaS,PPm)(385_26 %1 05ﬂ3 /iIb—mole

COS EMISSION RATE:

0.3508 x 10°
|bs/dscf

STACK GAS VOLUMETRIC FLOW RATE

STACK COS EMISSION RATE =

COS ymr= (Cgas,lb!dscf)(Qstd)

in

1,012,612 dscfh

0.3552 ibs/hr
1.556 tonfyr
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CS,; DATA SHEET
USEPA METHOD 156

COMPANY: Valero
LOCATION: Corpus Christi, Texas
SOURCE: Sulften Unit
MONITOR ID: GC-FPD
RUN NO: 2
TEST DATE: 3/27/2008

INPUT

CS; AVERAGE CHART READING (C):
STACK GAS VOLUMETRIC FLOW RATE (Qgq):

<0.12 ppmv
1,012,612 dscth
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CALCULATIONS

CS, CONC. (Ibs/dscf) =

76.14lb/lb-mole
385.26 x 108> /Ib —mole /

Cgas,lb fdsef = (Cgas,ppm )[

CS, EMISSION RATE:

<0.0237 x10°
ibs/dscf

STACK GAS VOLUMETRIC FLOW RATE

STACK CS,; EMISSION RATE =

CS2 pmr=(Cgas b /dsct )(Qsta)

1,012,612 dscth

<0.024 Ibs/hr
<0.105 tonfyr



RSC as H,S DATA SHEET
USEPA METHOD 15

COMPANY: Valero
LOCATION: Corpus Christi, Texas
SOURCE: Sulften Unit
MONITOR ID: GC-FPD
RUN NO: 2
TEST DATE: 3/27/2008

INPUT

RSC AVERAGE CHART READING (C):

RSC PPMV @ 3% Oy

STACK GAS VOLUMETRIC FLOW RATE (Qu):

9.13 ppmv

10.28 ppmv
1,012,612 dscfh

. CALCULATIONS

RSC CONC.(Ibs/dscf) =

34.08Ib/Ib-mole }
385.26 x10%#t3/1b — mole

Cgas,lb/dscf = (Cgas.ppm)(

RSC EMISSION RATE:

0.8076 x 10°
lbs/dsct

STACK GAS VOLUMETRIC FLOW RATE

STACK RSC EMISSION RATE =

RSC pmr= (Cgas,lb/dscf )(Qstd )

1,012,612 dscfh

0.8178 Ibs/hr
3.5682 ton/yr
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TRS as SO, DATA SHEET
USEPA METHOD 156

COMPANY: Valero
LOCATION: Corpus Christi, Texas
SQURCE: Sulften Unit
MONITOR ID: GC-FPD
RUN NO: 2
TEST DATE: 3/27/2008

" INPUT

TRS AVERAGE CHART READING (C): 9.13 ppmv
TRS PPMV @ 0% Oy: 12.00 ppmv

STACK GAS VOLUMETRIC FLOW RATE (Quq): 1,012,612 dscfh

A-24

CALCULATIONS

TRS CONC.(Ibs/dscf) =

64lb/ib —mole ]
385.26 x10%4t3 /1b - mole

Cgas,lbl dscf = (Cgas,ppm)[

TRS EMISSION RATE:

1517 x10°
lbs/dscf

f

STACK GAS VOLUMETRIC FLOW RATE

STACK TRS EMISSION RATE =

TRS = (Cgas.lb/dscf )(Qstd)

1,012,612 dscfh

1.536 Ibs/hr
6.73 tonlyr



MONITOR DATA SUMMARY CLOCK TIME ELAPSED TIME NO, co O, co,
2020 0 P oo e e

20:21 1 12.3 516.1 483 4.04

COMPANY:  Valero 20:22 2 122 530.6 4.91 402

SOURCE:  Sulften Unit 2023 3 12.2 §02.9 477 4,04

REPETITION: 3 20:24 4 12.3 662.5 462 408
TESTDATE:  3/27/2008 20:25 5 12.0 716.2 468 4.08
STARTTIME:  20:20 20:26 8 11.9 669.7 488 403

END TIME:  22:20 20:27 7 12.2 553.8 491 40

20:28 8 12,0 5218 4.98 401

GAS ANALYZER 0, 20:29 g 11.8 498.4 512 389
20:30 10 1.7 627.8 5.04 403

SPANVALUE: 10% 20:31 1 116 639.4 5.08 4,03

AVERAGE CAL. BIAS (C,):  5.074 20.32 12 120 601.9 495 405
AVERAGE ZERO BIAS (C,:  0.140 20:33 13 12.2 469.1 5.06 4.0
20:34 14 12.3 4132 512 3.99

CALIBRATION GAS:  EPA Pratocol O, 20:35 15 122 74386 4,72 4.08
CALIBRATION % (C,o):  5.00 20:36 16 123 686.4 457 4.10

% CORRECTED (C,,):  4.77 20:37 17 12.8 4745 4.79 4.04
20:38 18 126 568.4 474 4.05

GAS ANALYZER NOy 20:39 19 125 516.6 479 4.01
20:40 20 12.4 680.5 466 4.05

SPANVALUE:  90ppm 20:41 21 12.2 595.9 47 4.1

AVERAGE CAL. BIAS (C.;; 4310 20:42 22 12.0 8411 4.8 4.1
AVERAGE ZERO BIAS (C,): 025 20:43 23 123 484.6 48 4.0
20:44 24 12.0 477.9 5.0 4.0

CALIBRATION GAS:  EPA Protacol NO, 20:45 25 120 504.5 5.0 40
CALIBRATION PPM (C.;: 450 20:46 26 117 583.9 5.0 41
PPM CORRECTED (C,,,): 126 20:.47 27 1.7 724.4 4.8 41
20:48 28 122 655.8 48 41

20:49 29 12.4 §75.4 49 4.1

GAS ANALYZER O 20:50 30 12.7 5143 48 4.1
20:51 31 12.6 484.4 48 40

SPANVALUE: 1500 ppm 20:52 32 12.1 7385 47 4.1

AVERAGE CAL. BIAS (C,):  728.73 20:53 33 125 607.1 48 4.1
AVERAGE ZERO BIAS (C,):  6.91 20:54 34 12,5 6882 45 4.1
20:58 35 12.2 501.1 48 40

CALIBRATION GAS:  EPA Protocol CO 20:56 36 121 546.1 43 40
CALIBRATION PPM{C,.):  750.0 20.57 37 12,0 506.8 4.9 4.0
PPM CORRECTED (Cy,.):  §70.9 20:58 38 186 679.9 49 40
20:59 39 12.0 568.1 4.8 40

21:00 40 12.1 475.8 5.0 40

GAS ANALYZER - cQ, 21:01 41 12.1 538.4 49 4.0
21:02 42 1.9 5438 49 40

SPANVALUE: 18% 21:03 43 118 608.8 50 4.0

AVERAGE CAL. BIAS (C,.;.  8.80 21:04 44 12.0 503.3 50 40
AVERAGE ZERO BIAS (C,):.  -0.02 21:05 45 11.9 457.3 5.1 4.0
21:06 46 11.9 619.9 49 40

CALIBRATION GAS:  EPA Protocol CO, 21:07 47 11.8 704.3 46 41
CALIBRATION % (Cp):  8.00 21:08 48 11.8 608.0 4.8 4.1

% CORRECTED (Cy,.): 4.2 21:09 49 11.8 7198 48 4.1
21:10 50 119 491.2 50 4.0

21:11 51 11.6 572.7 5.0 40

21:12 52 117 802.5 48 4.1

21:13 53 12.0 623.0 48 4.1

21:14 54 12.3 428.0 5.1 40

21:15 55 12,2 545.4 5.0 40

21:16 56 121 610.1 48 4.1

2117 57 12.2 580.1 48 41

2118 58 12.2 468.9 5.0 40

21:19 59 12.2 515.2 50 40

21:20 60 125 4676 48 4.0

21:21 61 123 535.5 48 4.0

21:22 62 123 536.8 47 4.1

2123 63 124 516.5 4.7 4.1

21:24 64 123 4814 4.8 41

2125 65 12.1 489.2 49 4.1

21:26 66 12.4 5943 47 4.1

21:27 57 12.4 4736 48 4.1

21:28 68 122 447.6 5.0 4.0

' 21:29 69 12.2 583.5 4.8 41

2130 70 125 683.4 45 4.1

24:31 71 12,5 683.4 45 4.1

21:32 72 12.4 568.9 48 41

21:33 73 12.4 530.7 48 40

21:34 74 12.4 5307 48
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MONITOR DATA SUMMARY CLOCK TIME ELAPSED TIME NO, [+10] [+ CO,
21:385 75 124 5307 48 4.0
21:38 76 12.4 5307 4.8 40
21:37 77 12.4 5307 48 4.0
21:38 78 124 530.7 48 4.0
21:39 79 124 530.7 4.8 4.0
21:40 80 12.4 530.7 48 4.0
21:41 81 12.4 530.7 48 40
2142 82 12.4 5307 48 40
21:43 83 124 530.7 48 4.0
21:44 84 124 530.7 48 4.0
21:45 85 124 530.7 48 4.0
21:46 86 - 12.4 530.7 48 4.0
21:47 87 124 530.7 4.8 4.0
21:48 88 12.4 5307 48 4.0
21:49 83 12.4 5307 48 4.0
21:50 90 124 8307 48 4.0
21:51 91 124 530.7 4.8 4.0
21:52 92 124 530.7 48 4.0
21:53 93 124 530.7 48 4.0
21:54 94 12.4 530.7 48 4.0
21:55 95 12.4 8307 4.8 40

. 21:56 96 12.4 §30.7 48 40
21:57 97 12.4 530.7 4.8 4.0
21:58 98 12.4 530.7 4.8 4.0
2158 99 12.4 530.7 4.8 4.0
2200 100 12.4 530.7 4.8 4.0
2201 101 12.4 5307 48 4.0
22:02 102 12.4 530.7 4.8 40
22:03 103 124 8307 48 40
22:04 104 12.4 5307 48 40
22:05 108 124 5307 48 4.0
22,06 106 12.4 530.7 48 4.0
2207 107 12.4 530.7 48 40
22:08 108 12.4 530.7 4.8 4.0
22:09 109 124 5307 48 40
2210 110 124 5307 4.8 4.0
22:11 111 124 530.7 48 4.0
2212 112 124 5307 48 4.0
2213 113 12.4 530.7 4.8 4.0
2214 114 12.4 530.7 4.8 4.0
2215 115 124 530.7 4.8 4.0
2216 116 12.4 530.7 48 4.0
2217 117 124 5307 48 4.0
22:18 118 124 530.7 48 40
22:19 118 12.4 530.7 4.8 40
22:20 120 12.4 530.7 4.8 4.0

Uncorrected Average = 12.26 556,38 4.843 4.048
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ARI ENVIRONMENTAL, INC.
FLOW RATE CALCULATION SUMMARY

COMPANY: Valero SOURCE: Sulften Unit

LOCATION: Corpus Christi, Texas TEST DATE: 3/27/2008
RUN NUMBER: 3
BAROMETRIC: 29.68 in. Hg STACK DIAM: 31.50 inches
STATIC PRES: 32.8 in.H,0 CO,: 4.15 % by volume
STACK TEMP: 767.9 °F 0, 4,77 % by volume

SQ.RT AP: 1.473 in.H,Q

DRY MOLECULAR WEIGHT OF STACK GAS

My = 044{%CO,) +0.32(%0,) + 0.28(%N, + %CO) = 28.85 Ib/ib-mole
MOLECULAR WEIGHT OF STACK GAS, wet basis
Mg =My (1-B,; ) +18B,, = 27.97  Ib/lb-mole
PITOT TUBE COEFFICIENT
C,, (from calibration curve or geometric specifications) = 0.84
AVERAGE VELOCITY HEAD OF STACK GAS, in. H,0
4 P= Z Jap = 14731 in. H0
AVERAGE ABSOLUTE STACK GAS TEMPERATURE
T = 767.9 °F + 480 = 1,228 °R
ABSOLUTE STACK GAS PRESSURE
P«
Ps =Pyar + ‘.ige%né:“ = 32.09 in.Hg
STACK GAS VELOCITY
V, =(8549)(C, )(avavaP) / P = 12373 fisec
STACK GAS VOLUMETRIC FLOW RATE, actual
le =60 x V, xA, | = 40,178 acfm
Stack Area = 5412 ft°
STACK GAS VOLUMETRIC FLLOW RATE,
standard conditions, wet basis
Qo = [—;—2{-3—](()5)[%] = 18,531  scfm,wb
992 s 1,111,833 _scfh, wb
STACK GAS VOLUMETRIC FLOW RATE,
standard conditions, dry basis
Quq = [2592982]@ )( ] (1-B,.) - 17,015 dscfm
Ts 1,020,918 dscth
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ARI ENVIRONMENTAL, INC.
MOISTURE CALCULATION SUMMARY

COMPANY: Valero
LOCATION: Corpus Christi, Texas
SOURCE: Suiften Unit
TEST DATE: 3/27/2008

RUN NUMBER: 3
y FACTOR: 1.025 STACK DIAM: 31.50 inches
BAROMETRIC: 29.68 in. Hg METER VOLUME:  89.474 ft*
STATIC PRES: 32.80 in.H,0 METER TEMP: 88.4 °F
STACK TEMP: 767.9 °F LIQUID COLL: 166.4 milliliters
SQ.RT AP: 1.4731 in.H,0 CO,: 4.15 % by volume
AH: 1.70 in.H;0 Oy 4.77 % by volume
ENGLISH UNITS
(29.92 in.Hg & °F)
T VOLUME OF SAMPLE
@ STANDARD CONDITIONS, DRY BASIS
Poar + AH
528 bar T 3@
Vinsta = ('2'5*9'2') X Vi Xy __—fnlgﬁ— = 87.954  dscf
y= 1.025
VOLUME OF WATER IN SAMPLE
@ STANDARD CONDITIONS
Vg = 004707 x V.| = 7.832  scf
Vi = 166.4 mL
FRACTIONAL MOISTURE CONTENT OF STACK GAS AS MEASURED
V,
Bue =788 —| = 0.082
" Viyga + Vingd
FRACTIONAL MOISTURE CONTENT OF STACK GAS @ SATURATION
{8.361 —( 18935 )]
10 T-2765)] | g5
MF = =
N 1.000
T= 681.8 °K
P= 8151 mmHg
FRACTIONAL MOISTURE CONTENT USED IN CALCULATIONS
Bys = 0.082
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ARI ENVIRONMENTAL, INC.
TOTAL PARTICULATE CALCULATION SUMMARY

COMPANY: Valero
LOCATION: Corpus Christi, Texas
SOURCE: Sulften Unit
TEST DATE: 3/27/2008

RUN NUMBER: 3
INPUT
Vo 89.474  ft* Q.: 17,015  dscfm
y FACTOR: 1.025 T.: 7679  °F
Ppar: 29.68 in.Hg Runtime: 120 minutes
AH: 1.7 in.H,O Vg: 123.7 ftisec
Tt 88.4 °F Pg: 32.09 in.Hg
V! 166.4 mL Noz. diam: 0.206 inches
M;-front: 36-86 mg
M, back: 263.80 mg ENGLISH UNITS

(29.92 in.Hg & 68 °F)

VOLUME OF SAMPLE @ STANDARD CONDITIONS, DRY BASIS
AH ]
Pbar +

528
Vinsta = (M] X Vi X ¥ T—m13'6 = 87.954  dscf

y= 1.025

VOLUME OF WATER IN SAMPLE @ STA TIONS
Vg = 0.04707 x Vi, = 7832  scf

FRACTIONAL MOISTURE CONTENT OF STACK GAS

By, =— usd 400
Viwstd + Vinsta

PARTIéULATE CONCENTRATION IN STACK GAS ON A DRY BASIS

8.18 %

M Total = 0.05276  gridscf
C, =(0.01 543)[—"] Front = 0.00647  gridscf
mstd Back = 0.04630 gridscf
M C' Total = 7.54 x 10™ Ibs/dscf
Cs= (2.205 x 10_6)(———" J C's Front = 0.924  x10° Ibs/dscf
mstd C's Back = 6616  x10° Ibsidscf
EMISSION RATE
C. Total = 7.70 Ibs/hr
pmr = [7000](Qstd)(60) Front = 0.943 Ibs/hr
Back = 6.752 Ibs/hr
ISOKINETIC SAMPLING RATE
(100)(T, ){(o 002669 x Vi) [ ] [Pbar A Gm
%SO = = 100.73 %1
(60)(6)( YA,
A, = 0.00023145 ft* Runtime = 120 minutes
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NO, CALIBRATION CORRECTION DATA SHEET
USEPA METHOD 7E

COMPANY: Valero
LOCATION: Corpus Christi, Texas
SOURCE: Sulften Unit
MONITOR ID: Thermo Environmental Model 42H

RUN NO:
TEST DATE:

INPUT

3
3/27/2008

NO, AVERAGE CHART READING (C):

AVG PRE/POST ZERO DRIFT READING (C,):
CAL GAS CONCENTRATION (Cpra):

AVG CAL PRE/POST TEST READING (C,.):

12.26 ppmv

0.3 ppmv
45.0 ppmv
43.1 ppmy
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STACK GAS VOLUMETRIC FLOW RATE (Quy):

CALCULATIONS

1,012,612 dscth

'STACK NO, AVERAGE CHART READING = 12.26 ppmv
STACK NO, CONC. CORRECTED FOR ZERO AND CALIBRATION DRIFT:
— C
NO, CONC, ppmv = |Cas pom = (C -C,) S ma = 12.61 ppmvdb
(corrected) L.
NOx CONC.(Ibs/dscf) =
e _(c )( 46lb / b —mole ) = 1.505 x 10°
gaslbdsdt T \~035PPM /| 38526 % 10°1t° / Ib— mole lbs/dsct
NO, EMISSION RATE:
STACK GAS VOLUMETRIC FLOW RATE = 1,012,612 dscfh
STACK NOx EMISSION RATE =
= 1.524 lbs/hr
Noxpmr = (Cgas,lb/dsd )(Qstd) - 6.68 ton/yr



CO CALIBRATION CORRECTION DATA SHEET
USEPA METHOD 10

COMPANY: Valero
LLOCATION: Corpus Christi, Texas
SOURCE: Sulften Unit

MONITOR ID: Thermo Environmental Model 42C

RUN NO: 3
TEST DATE: 3/27/2008

INPUT

CO AVERAGE CHART READING (C):
AVG PRE/POST ZERO DRIFT READING (C,):

CAL GAS CONCENTRATION (Cpa):
AVG CAL PRE/POST TEST READING (C,,):

- STACK GAS VOLUMETRIC-FLOW-RATE {Qsg)—

CALCULATIONS

556.3 ppmv

8.9 ppmv
750.0 ppmv
728.7 ppmv

1,012,612 dscth

STACK CO AVERAGE CHART READING = 556.3
STACK CO CONC. CORRECTED FOR ZERO AND CALIBRATION DRIFT:
= |C ~(C-c,)=Cma =
CO CONC, ppmv = gas.ppm ( o) C.-C = 570.9
{corrected) m "0
CO CONC.(Ibs/dscf) =
28b/ib~mole
C =(C _
aesicact = gas"""“)( 38526 x 10°%° /Ib— mole) 41.49
CO EMISSION RATE:
STACK GAS VOLUMETRIC FLOW RATE = 1,012,612
STACK CO EMISSION RATE =
= 42.01
Cops‘nr = (Cgas.lb/dscf )(st) = 184.0

ppmyv

ppmv db

x 10°®

Ibs/dscf

dscth

lbs/hr
ton/yr
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H,S DATA SHEET
USEPA METHOD 15

COMPANY: Valero
LOCATION: Corpus Christi, Texas
SOURCE: Sulften Unit
MONITOR ID: GC-FPD
RUN NO: 3
TEST DATE: 3/27/2008

INPUT

H,S AVERAGE READING (C):

H,S PPMV @ 3% Oy:

STACK GAS VOLUMETRIC FLOW RATE (Qu):

6.30 ppmv
6.99 ppmv

1,020,919 dscfh

A-32

CALCULATIONS

H,S CONC.(Ibs/dscf) =

34.08Ib/Ib ~mole )

c ~(c
gasib/csct = gas'ppm)(385.26x106ft3/1b—mole/

H,S EMISSION RATE:

0.5573 x10°
Ibs/dscf

STACK GAS VOLUMETRIC FLOW RATE

STACK H,S EMISSION RATE =

HZS pmr= (Cgas,lb!dscf )(Qstd)

1,020,918 dscth

0.5690 lbs/hr
2.492 tonlyr



COS DATA SHEET
USEPA METHOD 15

COMPANY: Valero
LOCATION: Corpus Christi, Texas
SOURCE: Sulften Unit
MONITOR ID: GC-FPD
RUN NO: 3
TEST DATE: 3/27/2008

INPUT

COS AVERAGE CHART READING (C):

STACK GAS VOLUMETRIC FLOW RATE (Qg):

2.22 ppmv

1,020,919 dscfth

CALCULATIONS

COS CONC.(lbs/dscf) =

60.07Ib/Ib —mole J

c -(c
gas|lb/dscf ( QaS.Ppm)(385~26x106ﬂ3/;b_mo|e

COS EMISSION RATE:

0.3461 x10°
Ibs/dscf

STACK GAS VOLUMETRIC FLOW RATE

STACK COS EMISSION RATE =

cos pmr= (Cgas,lbfdscf )(Qstd)

1,020,919 dscth

0.3534 Ibs/hr
1.548 ton/yr
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CS, DATA SHEET
USEPA METHOD 15

COMPANY: Valero
LOCATION: Corpus Christi, Texas
SOURCE: Sulften Unit
MONITOR ID: GC-FPD
RUN NO: 3
TEST DATE: 3/27/2008

. INPUT

CS, AVERAGE CHART READING (C):

STACK GAS VOLUMETRIC FLOW RATE (Qg):

<0.12 ppmv

1,020,919 dscfh
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CALCULATIONS

CS; CONC (lbs/dscf) =

76.14Ib/1b —mole ]
385.26 x 10%t3 /1Ib — mole

Cgasb/dscf = (Cgas,ppm)(

CS, EMISSION RATE:

<0.024 x10®
Ibs/dscf

STACK GAS VOLUMETRIC FLOW RATE

STACK CS, EMISSION RATE =

CS; pmr= (Cgas,!b!dscf )(Qstd)

(L]

1,020,918 dscfh

<0.024 lbsthr
<0.106 tonfyr



RSC as H,S DATA SHEET
USEPA METHOD 15

COMPANY: Valero
LOCATION: Corpus Christi, Texas
SOURCE: Sulften Unit
MONITOR ID: GC-FPD
RUN NO: 3
TEST DATE: 3/27/2008

INPUT

RSC AVERAGE CHART READING (C):

RSC PPMV @ 3% O,

STACK GAS VOLUMETRIC FLOW RATE (Qgy):

8.76 ppmv
8.3 ppmv

1,020,919 dscfh

CALCULATIONS

RSC CONC.(Ibs/dscf) =

34.08Ib/Ib —mole ]

C =(C
gas,lb/dscf ( 935.ppm)[385.26x105ﬁ3/|b_mo|e

RSC EMISSION RATE:

0.7749 x 10°
Ibs/dscf

STACK GAS VOLUMETRIC FLOW RATE

STACK RSC EMISSION RATE =

RSC pmr= (Cgas,lb/ dscf)(Qstd )

1,020,919 dscth

0.7911 lbsthr
3.465 tonfyr
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TRS as SO, DATA SHEET
USEPA METHOD 15

COMPANY: Valero
LOCATION: Corpus Christi, Texas
SOURCE: Sulften Unit
MONITOR ID: GC-FPD
RUN NO: 3
TEST DATE: 3/27/2008

© INPUT

TRS AVERAGE CHART READING (C):

TRS PPMV @ 0% Oy

STACK GAS VOLUMETRIC FLOW RATE (Qgu):

8.76 ppmv

11.35 ppmv
1,020,919 dscfh
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CALCULATIONS

TRS CONC (ibs/dscf) =

64lb/1b - mole j
385.26 x10%t2 /b ~mole

Cgaslb/dscf = (Cgas‘ppm)[

TRS EMISSION RATE:

1.455 x 10°
Ibs/dscf

STACK GAS VOLUMETRIC FLOW RATE

STACK TRS EMISSION RATE =

TRS =(Cgas b/ dscf ) Qsta)

W

1,020,919 dscfh

1.486 Ibs/hr
6.51 tonfyr



_— === Valero Refining - Texas L.P.
i Source: Sulften Tailgas Incinerator
Test Date: March 27, 2008

H5565-283



TRAVERSE POINT LOCATION FOR CIRCULAR AND RECTANGULAR DUCTS
s
Piant: \/k [4 o C C Location of Traverse Points in Rectangular Stacks
Date: 1 2:0 1;7 1:5 130 853 771 683 595 ;% ;15 ;22 DiSturbance
Sampling Location Sl e, T2t Toduerator 7 | 750 | 500 | 375 | 300 | 250 | 204 | 188 | 167 | 150 | 136 | 128 A
Inside Of Far Wall To J N 3 433 | 625 53‘2 4;.7 W7 | A3 [5p | 50 | 227 | 208
A . 3 4 87. 704 .3 .0 43. . 1 3.8 29.2 _—
Outside Of Port (Distance C) S‘Ci 5 - %0 ?5.0 gg.a 55.2 gg.; igg 05 T Ve - — ™ Measurement
Inside Of Near Wall To 't " : it ;gg g?i 3; ggg gg? gg Site
Outside Of Port (Distance D) b G 3 - 938 15y 7o T 682 1 625 B
Stack Id 3 %4 | 850 | 775 | 708
Distance Upstream From Disturbance (A) i nd 12 20 32‘2, ;3:
Distance Downstream From Disturbance (B) 297 2 %8 Disturbance
Calculator ¥ fc \LDV\ Rectangular Duct Equivalent Diameter Determination 2 ;t:vw \
. g LOCATION OF TRAVERS] IS ON CIRCULAR STACKS
Equivalent Diameters From Upstream Disturbance (B) /L 64 45“ 382 21% 321 11‘; 1166 11?1 12% ;221 ﬁ
Equivalent Diameters From Downstream Disturbance(A) .5? ; 25:70 146 I 105 8.2 6:7 57 49 44 39 15 37
3 1 7501[ 296 11194 1 146 } 1181 99 85 75 | 67 6.0 55
4 19331 704 11323 |1 226 {177 )1 146 1 125 | 109 | 97 8.7 7.8
PRODUCT OF TRAVERSE POINT 5 854 [ 677 | 342 412603201 1169 [ 146 [ 128 | 116 | 105
COLUMNS 1 LOCATION FROM 8 W 956 806 {658 (13560 269 11220 | 188 | 165 | 146 | 132
TRAVERSE | FRACTION AND2(TO | DISTANCE OUTSIDE OF 7 895 | 774 116441 366 || 283 | 236 | 204 | 180 | 161
POINT | OF STACK | STACK | NEAREST1/8 | D (PORT PORT(SUM OF 3 08 Bad (150 1 634 LTS AP o0 218
NUMBER 1.D. 1.D. INCH) DEPTH) COLUMNS 3 AND 4} 10 974 11882 1700 1717 1618 | 288 | 315 | 272
1 .0 -l ' 30.5 11 9331854 [/ 780 | 704 | 612 | 383 ] 323
3 g O'Zf,‘ 3T eala(l) | 305 EYRINE7ED 12 97.9/]790.1 1783.1 | 764 | 69.4 | 60.7 | 398
: 0. 07 >. ]l 2. t,,Il 13 943 |[87.5 | 81.2 | 750 | 685 | 60.2
Ra s 2 14 982 11915 1 854 | 796 | 738 | 67.7
4 f LE ?i ”l;- '54 15 951 18911835 17821728
: 0. 177 <. 5% L.0% 16 984 | 925 | 87.1 | 820 | 770
¢ 'z 17 956 | 90.3 | 854 | 806
5 0250 1 }g 58 .ﬁ 18 98.6 | 033 | 884 | 839 f J f
728, 1.z 4. 13 9611 913 [ 868 L
7 Q.Y 98 24 7,15 20 987 { 940 [ 895 !
21 96.5 | 921
8 f).-75% 23 b3 st 13 2 98.9 | 945
9 0.813 2542 L2 23 %48
0 [).g32 27718 %. 7% = %3
T 10.933 24.%1 | . 59.87 _,
216979 | WV [ 2g.84 (ol5)™ W-21 (610)
13 ’ DUET DIAMETERE UPSTABAM FROM FLOW DISTUREANCE [D1BTANCE A) PUCT DUAMETERS UATAEALS FROM FLOW DISTURBANCE (DISTANCE A1
LD ' \io : 1.[! ‘ _%_ : 2 o8 : ,i. | |i| , L'e : 25
Note: For Stacks / Ducts 12 — 24 inches ID ~ No traverse Point shall be located within © e 1A on ouers g 1. T eCTANGUCAR STACKS OR DUCTS |
0.5 inches of the Stack wall. E gL E i
For Stacks / Ducts > 24 inches ID ~ No traverse Point shall be located within ol l 1|8 i
1.0 inch of the Stack wall, g o (L | |2 T
1 -mu:! i - 1] RTACK DIAMTTAN > 6.4Y 24 ot
uy) d '37' H : L iz
N ™« prou ramT OF Ay Trot o ; sone o I E W ' L________non'—
DISTURBANCE [REND, !!F&N’im CW:;:ACC“V:’?:{":‘ITC‘: em*rao,ﬂm(ﬂ-uhl ﬂlllnlmhll-e.ﬂ‘l"ﬁ@ﬂqh?ﬂm
® i 1 b ! ) ? ] ‘ " ! 1 | 1 ] 1 {
1 3 0 $ [ Y 1 * % 3 4 ] L3 H O ] 1
DUCT DIAMETERE GOWNITREAM FAM PLOW BISTURBANGE (OISTANGE B) DUCT IAMETEARS COWNATRLAL FROM PLOW OISFURBANCE (DISTANCE B}
Flgure 1-2. Minlmim number of travers polnta for uelocity tnonpsrtcatste) trvanes




CEMS CALIBRATION DATA

|

!
o),
SHm|

] |
WA N
W ENVIRONMENTAL W
Plant{Valero Refinery Plant Rep.|Onofre Garza Analyzer Span Values (% or ppm)
Location|Corpus Christi, Texas Team Leader|Greg Burch co ppm
Source|Sulften Incinerator CEM Operator|Greg Burch CO; %
Date|3/27/2008 O, %
Run Number L THC ppm
Start Time|  _4%4-£) U 43/ NO, ppm
Stop Time| g /(> 7 S0, ppm
CALIBRATION ERROR- (¢ ¥ & hrs SYSTEM BIAS CHECK Catibration
Cylinder Analyzer Pretest /2230  hrs /€33 hrs Correction
Value Cylinder Calibration Systemn |A a4  System Drift Factors
{%-or-ppm) Number Response Time Response. | _Time Response | __Time {% of Span)
CO Zero 0.0 ALMO016805 | 3. T s~ 0 Foec |l 576§ Co=
CO Low Dituted from
CO Mid 750.0 EB0001619 | /373 =10 | gosrcc (| 720 Cm=
CO High 1,500.0 2000ppm [jyo P
CO, Zero "~ 0.00 ALMO16805 | ~G. G 7 QO Co | opsee || -0.Of ] Co=
CO, Low Dituted from
CO, Mid 9.00 ALMO18595 | @ 7S .87 | oogee| 883 Crn=
CO; High 18.00 250% | /2 ahé L
0O, Zero 0.00 ALMO016805 | 0.0 ¥ [0/ l/aosee || O 72 | Co=
O, Low Diluted from
0, Mid 5.00 £B0005305 | 5.QS S /2 e oo || SO Cm=
O, High 10.00 24.9 % G o2 ]
INO, Zero 00 | ALMOT6805 | 3. C — o,/ J2osce || O-R Co=
NO, Low Diluted from
NO, Mid 45.0 £B0004890 | S- 2 528 | saomee |22 Cm=
NO, High 90.0 1,996 ppm Q223
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€-d

= LYl
E s - § .. FIELD DATA
PLANT Velere METER BOX NO. $0L00S BAROMETER NO. PARTICULATE COLLECTED, mg = Y
DATE =21 AMBIENT TEMPERATURE 92 PROBE HEATER SETTING 250 FILTER NO.
LOCATION (. pvusChrst T BAROMETRIC PRESSURE 2G €2 HEATERBOXSETTING 250 SAMEBLE FILTER | PROBE
OPERATOR i3 ! ASSUMED MOISTURE, % gé /= METERH LGS FINAL WEIGHT
STACK NO. PROBE LENGTH, in. Zl " Ca FACTOR QL-} TARE WEIGHT
METHOD  AAG, NOZZLE DIAMETER, in.  _ 2@ YFACTOR F oy WEIGHT GAIN
RUN NO. { STACK DlAMI:‘&ER in. 57 TOTAL 2
METER NO. PITOT NO. # gj}- 4 Mba e
ol 2 OOG PRESSURE GAS TEMP AT 3
v A/SAErs DIFFERENTIAL DRY GAS METER | SAMPLE GAS
CLOCK | TRAVERSE | SAMPLE STATIC STACK VELOCTTY ACROSS ORIFICE GAS SAMPLE INLET QUTLET BOX LEAVING PUMP
TIME POINT TIME | PRESSURE | TEMP HEAD (AH) In,, Hy0) VOLUME (T (TMeur) TEMP LAST VACUUM
NUMBER min. (in,H;0) | (Ts),°F | (&Ps) | (JaB) | ACTUAL | DESIRED (Vm), i’ °F °F °F IMPINGER | in, Hg
(21 lwg- | L 0 x3l.0 740 ).y Lo (18R oa4ee (g4 (&9  |zs0 [ B l
t] g 7494 5.5 2.0 a8 lewzzd  [37 184, 13g\ 1377 ]
iy4 | 2| /o 771 %3 W& 72 EmMo A9 98 RS3 |5 Y )
v | ¢ o3 R L TR Bria oo K€  z2¥>. |54 ¥
143 ) Y| zo 712 .o L7 i1 eesag  jpb  BC 0 RS [5) !
€l s 7717 A3 L2 iR pRRA jog K7 23’3 Tx
150 | 7] 3o | 76 .3 L2 11L&l T R3 /0 &7 Ast &) 1
t |2y 750 2.2 e 28 9aC723 oa 187 |z 5( 5 |
157 1 1] 4o 757 1.0 L6 sR 10056 WYoR T Z5Y T2, i
10| yv 726 1.4 .5 |L4? - 19o4n0  [I0 £  1z33 s 1
lay ) L1]| 50 777 _1i-R L 2a fozzl ljea  [€¥  [AsHl |53 ]
| &5 7€ 1.7 L2 L3 GH M pa. _ R¥ 273 132 {
3 s lside - 1| g 79 [d.4 e Wed  imya  joh ¢ 23L | FX !
L] c¢ 7C7 Do~ L7 1 AUguy. /o) g7 127> 132 I
Vdowi 3| 70 r7gc 2.3 LR LK 92223 /o ¥7 274 |52 |
| 75 158 |AM KA 129 ez, loa &/ 255 |52 i
i1 7| go 799 R.3 I o3 3ol jod |7 |2¥3 |53 !
¢ g5 e AV LA 8¢  [§3403 hoid €7  wy 83 l
67,77 721 50 (3 3 1.7 12 q3e.01 { €7 25C 5 )
v | a5 70 -1 /e B Y E T TR 72 M 250 el i
€3 Y [i00 760 2.0 C 1.5C TU353 02 ad Y | 53 !
10 | 107 735 2.1 [ .eC 4416 IO 97 zs€ |33 )
£5y=7 TR 77~ |19 LS §42  ksa.eb ol 87 Jzs¢ |62 L
15 77% 9 1.5 liMg  AsC.ym. Yol §7
€57 | TOTAL 12 (U . 954925,
AVERAGE 265.0_ 1T 9TA% (] B.510 3.6
d SILICA ORSAT TIME CO, O CQO LEAK
VOLUME OR WEIGHT OF | IMPINGER \ GEL MEASUREMENT CHECK
LIQUID COLLECTED VOLUME (ml) OR WEIGHT {g) WEIGHT 1 SYSTEM PRE: QOO0 CFMat 15" Hg
1 2 3 4 2 POST:» CFMat__ Hg
CONTENTS 3 : PITOT PRE: Ok s 37 H,0 for 15 sec
FINAL By57 477 56¢0.3 223 AVG POST: aie/ 3 H,0 for 15 sec
INITIAL T03-5 696716955 | @82 | o5
LIQUID COLLECTED
TOTAL COLLECTED (specify ml or mg)




CEMS CALIBRATION DATA

AT, . ———— =
— — w—— —
TR A I
S T
- EE B W .
WA BN B W .
V" ENVIRONMENTAL G INC.
Plant|Valera Refinery Piant Rep.|{Onofre Garza Analyzer Span Values (% or ppm)
Location | Corpus Christi, Texas Team Leader|Greg Burch co ppm
Source |Sulften Incinerator CEM Operator|Greg Burch CQO, %
Date[3/27/2008 0O, %
Run Number 2 THC ppm
Start Time 1290 NO, ppm
Stop Time ‘1940 S0, ppm
CALIBRATION ERROR - m£¢/ & hrs SYSTEM BIAS CHECK Calibration
Cylinder Analyzer Pretest. /¢ 7% hrs BT hrs Correction
Value Cylinder Calibration System System Drift Factors
(%-0r-ppm) Number Response Time Response Time | Response Time {% of Span)
CO Zero 0.0 ALMO16805 576 £ 6 Co=
CO Low Diluted from
CO Mid 750.0 EB0001619 222 228 Cm=
CO High 1,500.0 2,000 ppm —
COy Zero 0.00 ALM016805 2.9} - O Co=
CO, Low Diluted from
CO, Mid 9.00 ALM018595 .23 g€.30 ~ Cm=
CO, High 18.00 250% I W
0, Zero 0.00 ALMO16805 | /2 o 13 Co=
0O, Low Diluted from
0, Mid 5.00 EB0005305 sa¥ S Cm=
10, High 10.00 _249% — —
INO, Zero 0.0 ALMO16805 o2 . Co=
NO, Low Diluted from
NO, Mid 45.0 EB0004890 Y2 .o Cms=
NO, High 90.0 1,996 ppm — _— -
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G-d

SE8sE - | FIELD DATA
PLANT Vel ane) B METER BOX NO. 90100%  BAROMETER NO. PARTICULATE COLLECTED, mg N A
DATE 3-31-0% AMBIENT TEMPERATURE %i PROBE HEATER SETTING Lyo FILTER NO.
LOCATION EfﬁE s Chrosd TA BAROMETRIC PRESSURE HEATER BOX SETTING 1o0) SAMPLE FILTER PROBE
OPERATOR TG~ ASSUMED MOISTURE, % gm METER H 10y FINAL WEIGHT
STACK NO, gg@" PROBE LENGTH in. ZZJ' Cq FACTOR Relo] TARE WEIGHT
METHOD _:," NOZZLE DIAMETER, in, 0.2 Qg Y FACTOR IRy WEIGHT GAIN
RUN NO. R STACK DIAMETER, in. ) ‘S TOTAL
METER NO. PITOT NQ. */ 2 7
e ase/) 7980 PRESSURE GAS TEMP AT TEMP OF
‘é DIFFERENTIAL DRY GAS METER SAMPLE GAS
CLOCK | TRAVERSE | SAMPLE STATIC STACK VELOCITY ACROSS ORIFICE GAS SAMPLE INLET OUTLET BOX LEAVING PUMP
TIME POI‘NT\ TIME PRESSURE | TEMP HEAD (AH) In., H,0) VOLUME (Tmy,) (Tmow) TEMP LAST VACUUM
NUMBER min. (in., H;0) (Ts), °F (APs) (@ ACTUAL DESIRED (Vm), ft! °F °F °F IMPINGER in., Hg
1790 L >34 (78C .2 =7 1107 |1o3sc [ gy | S |23 [ 49 I
z 770 2.3 LS 1179 1A€4.00 |44 8% lzs2 (30 )
150 Z 779 .St i 4 L.&C €79% 198 |9 283 L )
YU 771 2.3 e |L79 971, 14% gl Lyl |¥2 !
1500 g 253 z.2 7 iz 4874 {an (¥ sy [ 93 !
l 763 z.2 L7 |7 147938 |SR|RY, zs) |53 ?
110 / 759 | A 7160 123.34 |Iop 188  |zs<  |; 3 )
¢ 774 2.0 6. 36 lagroC o) [R5 Doy |38 !
1220 3 754 1.9 LS 13sO  fFgo&y oo [8E [1& |56
‘2 76+ 1R LY LYl 44,3 ”I‘} D8 259 36 i
€20 Y 755 [ A Ls ILF0o M47.4€ 94 |93 lz5Y &7 \
, Iz 783 1. G L3 joolae 49 R 256 7 7
J549/345 ! 772 %,S LR 1749 4.¢5 9% R*l s |yal /
/ L6y 7C 2.4 L9 L&A &g 14 <7 C52 |Ea !
2578 3 | 76 742 [d. LY ¥4 1.5 |4 b Z50 |83 !
w75 1€ D, LA A .20 14 < oy 15¢€ )
105 ¢|eo %32 Rz L7 173 2032 KR R4 Zy3  |§7 )
€lgs 167 S LR8O 24,7 |17 4 lasC |57 !
418 71139 780 ). L7 |73 O 2804 16 12 125! 57 (
¢ | as 774 A\ £ .63 380 |94 83 RS2 [%% I
112 1 100 755 a0 e |)1G¥ 25.4% |1 3 3¢ |33 \
12 o O MO Lo .51 2501 16 23 Wk |€B \
1625 11110 T 1.8 LY Lyl Y212 |4¢ R3 23Y 54 |
P bviit s iy ivid 1 10 ) -2 124 ye . s a( L PN &4 ]
Jauq [ TOTAL Y | = ] TN JW%% s
AVERAGE L o) W AR S Y BN ) (1LEE ) (&2 (4 )
w SN SILIER S OBAAT TIME™~—€0, | O “~co— LEAK
VOLUME OR WEIGHT OF | IMPINGE GEL MEASUREMENT CHECK
LIQUID COLLECTED VOLUME (ml) OR WEIGHT (g) WEIGHT 1 SYSTEM PRE: .o®0 CFMatl5”Hg
1 2 3 4 ] 2 POST: ,(59 @ CFMat __ Hg
CONTENTS . 3 ) PITOT PRE: 3" H,0 for 15 sec
FINAL PY36 169371 610.3 29K © AVG POST: {8, 3" HO for 15 sec
INITIAL Sig.y 16827 [ {ai, 2207 ‘
LIQUID COLLECTED A3l |58 [ 12 /-3
TOTAL COLLECTED (specify ml or mg) g5




CEMS CALIBRATION DATA

A —  T———————— —_—
— o — — o—
e
el BN BE
- B B W
" B Ol W .
W ENVIRONMENTAL " INC.
Plant Valero Refinery Plant Rep.|Onofre Garza Analyzer Span Values (% or ppm)
Location |Corpus Christi, Texas Tearn Leader|Greg Burch CcO ppm
Source|Sulften Incinerator CEM OperatorjGreg Burch CO, Y%
Date|3/27/2008 O, %
Run Number| % THC ppm
Start Time| 29 2~ NO, ppm
Stop Time| 2222 S0, ppm
CALIBRATION ERROR - hrs SYSTEM BIAS CHECK Calibration
Cylinder Analyzer Pretest. /$5Z hrs 22272 hrs Correction
Value Cylinder Calibration System System Drift Factors
{%-or-ppm}) Number—|-Response Time Response | ..Time | Response Time (% of Span)
CO Zero 0.0 ALM(16805 £ £ 2.2 Co=
ICO Low Diluted from
CO Mid 750.0 EB0001619 728 230 Cm=
CO High 1.500.0 2,000 ppm
CO, Zero 0.00 ALMO16805 SO 7.0} Co=
CO, Low Diluted from
CO, Mid 9.00 ALM018595 8.80 - 2T Cm=
CO, High 18.00 25.0%
0, Zero 0.00 ALM016805 0/ Co=
O, Low Diluted from
0, Mid 5.00 EB0005305 SO S.od Cm=
O, High 10.00 248 %
NO, Zero 0.0 ALM016805 9.7 - o.3 Co=
NO, Low Diluted from
NO, Mid 45.0 EBOC04830 Yo 732 Cm=
NO, High 90,0 1,996 ppm 3




FIELD DATA

PLANT \)4 g METER BOX NO. L BAROMETER NO. PART[CULATE COLLECTED, mg
DATE 3'&«7«(}@ AMBIENT TEMPERATURE 2 % PROBE HEATER SETTING —Z2wr> FILTER NO.
LOCATION Car@t@ ohrxs‘h 7oA  BAROMETRIC PRESSURE 35‘ gg HEATER BOX SETTING X =) SAMPLE FILTER PROBE
OPERATOR J%~ -7 ASSUMED MOISTURE, % _&p,.5 %~ METERH 1CE FINAL WEIGHT
STACK NO. LA PROBE LENGTH, in. 7.t CqFACTOR DY TAREIWEIGHT
METHOD  AA= NOZZLE DIAMETER, in. 020 Y FACTOR Lors” | WEIGHT GAIN
RUN NO. = STACK DIAMETER, in. T 4 . TOTAL
METER NO. — PITOT NO. § g po 7l
PRESSURE \GAS TEMP AT TEMP OF
’ DIFFERENTIAL DRY GAS METER SAMPLE GAS
CLOCK | TRAVERSE | SAMPLE STATIC STACK VELOCITY ACROSS ORIFICE GAS SAMPLE INLET OUTLET BOX LEAVING pUMP
TIME POINT TIME | PRESSURE | TEMP HEAD (AH) In, H0) | VOLUME (Tmin) (Tt TEMP LAST VACUUM
NUMBER min. (in, Ha0) | (Ts),°F | (aPy) (yaB) | ACTUAL T DESIRED (Vm), i °F °F °F IMPINGER in., Hg
20 3H L o 3R 1756 2.7 L2 1193 [49.850 |78 | 7% 252 | 5% i
5 AP | 5 1O [1.84 [53.4] 44 179 1z¢0 | 33 [
2B 31 10 78¢ %é—j LR [1@% 52.8C 194 7Y lzs7 | 577 i
4103 2& | IS Lo (= TX &5 a% 30 259 | §/ 1
zoML il zo 764 |AD L.¥ |17 €879 A5 |80 T | YA ]
c|lz% 771 Pl .7 1170 169.590 145 |81 255 | 49 ]
2054 2| 20 13 A3 1.8 L 17323 19 X 3\8’3 4 |
2 | 3% 770 A L2 [ L&A (7748 |4 ] lzs7 | Y42 \
z104 1 [%0 Al 1.6 L3 (2089 94 g/ 258 | 4o 1
12| Y45 7&(:\ z.9d LS | 1.8 18455 196 el zx7 | 9% ]
4 h | g0 TS5 1., | S 1%2 QR .12 19¢ |R1 Z5% | Yyq ]
\ .| 55 g AQ L [ hss (al.cl 44?; S| 2s¥ | u¥ ]
24/ 1180 764 [AS L 1R (488 40 o 259 | U¥ 1
AN 774 Q.41 L9 _IR6 [a%.00 (47 ® | 25C b ]
R3S 3170 792 [ > L& I 10282 Aag Jd |57 4o !
M 7T IR | H LA 1]12S lloens 148 Sk [Zvx 1 50 I
Livg 5| €0 Ry A 1.1 e [HH0e 9% s | &S | ¥O r
L] g% 734 [ dvg- 143 UG 43 %) 1258 | LA ]
ZI9% 70 16 25 ] 1Al 7 | .66 |i1%ad |4 YA 1260 [TyA \
' 2| 4% 271 |A.© L.C 158 [i3l4Y |99 2o~ |2z5% | SO )
|20 4],/0 763 |1.Oy .5 | WYA hes.s4 |4 e 12856 | T0 ]
2[00 |~ 7717 |14 % 1 .97 [1a0C (48 383  [a57 [ 50 [
W s 710118 LY | M0 |32 &6 [4¢ Fo 184 [J0 ]
| ARk 167 | 1A L5 [ M€ 135.47 [4K¥ 8y 257 | FU \
zpty TOTALA lz U 126,404
] AVERAGE ] A Al
SILICA ORSAT TIME CO, Oy cO LEAK
VOLUME OR WEIGHT OF | IMPINGER GEL MEASUREMENT ) ’ : CHECK
LIQUID COLLECTED YOLUME (mI) OR WEIGHT (g) WEIGHT ! SYSTEM PRE: Q.QUU CFMat 15" Hg
1 2 3 4 2 POST: D, @ CFMat * Hg
CONTENTS . 3 i PITOT PRE: QV— 3" H,O for 15 sec
FINAL RENIY4AINOA] £/0.7 ‘ AVG POST: <7 3" H;O for 1S sec
~ INITIAL JorG eSS Y o s P ) :
- [ LIQUID COLLECTED 7583 529128 /9.
TOTAL COLLECTED (specify ml or mg) y7e




== = Valero Refining - Texas L.P.
) Source: Sulften Tailgas Incinerator

s=E=E Test Date: March 27, 2008
VW ENVIRONNENTAL 7 INC.
APPENDIK C Analytical Data

H556-283
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CLIENT:
LOCATION:
SOURCE:
SAMPLE DATE:
ANALYSIS:
METHOD:

Run
1
2
3

1
2
3
Blank

1
2
3
Blank

Valero

Corpus Christi, TX

Sulften
3/27/2008
Particulates

TCEQ Method 23

Filter
Filter
Filter

PW
PW
PW
PW

Imps
Imps
Imps
Imps

Mass (g)

184.5
147.6
279.5
281.1

200
200
200
200

ANALYTICAL SUMMARY

Tare #1 Tare #2 WT 1
715.2 - 766.9
748.0 - 778.1
712.4 - 745.2

116495.0 116494.7 116506.8
114356.7 114356.4 114362.5
112318.0 112318.3 112324.3
106516.0 106515.7 106518.9
117709.8 117709.4 118093.8
997442 99743.9 99980.4
104020.9 104020.9 104285.3
106882.5 106882.4 106882.8

WT 2
766.5
778.5
7456

116507.0
114362.8
112324.8
106517.9

118093.4
99980.0
104284.8
106882.6

Particui
51
30
33

Analyst: E. Vogt

Blank

ate (mg) Corrected WT (mg)
50

30

00

05 10.38
10 4,76
40 3.86
55

4.0 383.75
5.2 235.90
4.2 263.90
3

Date: 04/08/08
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Concentration Calculation Summary

——— 1
- e

Client: Valero Refining VT ETOINENTAL Y e

Location: Corpus Christi, Tx.

Source: Sulften Unit Exhaust

Date sampled: 3/27/2008

Run Number: 1

Compound Analyzed: TRS

Units of Detection:  ppm Total

H,S H,S cos Ccos CS, CSs, TRS Injection
File Name Date Time area cts ppmyv area cts ppmv area cts ppm v ppmyv Number
valeroruns16.CHR 3/27/2008 13:00:10 443 .56 7.83 169.16 3.87 0.00 <0.12 11.94 1-1
valeroruns17.CHR 3/27/2008 13:10:10 148.14 4.69 0.00 <0.23 0.00 <0.12 5.16 1-2
valeroruns18.CHR 3/27/2008 13:20:10 0.00 <0.19 0.00 <0.23 0.00 <0.12 <0.66 1-3
valeroruns19.CHR 3/27/2008  13:30:10 0.00 <0.19 0.00 <0.23 0.00 <0.12 <0.66 1-4
valeroruns20.CHR 3/27/2008  13:40:10 128.33 4.39 0.00 <0.23 0.00 <0.12 4.86 1-5
valeroruns21.CHR 3/27/2008 13:50:10 622.12 9.20 167.30 3.85 0.00 <0.12 13.29 1-6
valeroruns22.CHR 3/27/2008 14:00:10 110.22 410 0.00 <0.23 0.00 <0.12 4.57 1-7
valeroruns23.CHR 3/27/2008 14:10:10 0.00 <0.19 0.00 <0.23 0.00 <012 <0.66 1-8
valeroruns24.CHR 3/27/2008 14:.20:10 266.47 6.16 153.08 3.74 0.00 <0.12 10.14 1-9
valeroruns25.CHR 3/27/2008 14:30:10 896.41 10.97 302.07 5.25 0.00 <0.12 16.45 1-10
valeroruns26.CHR 3/27/2008  14:40:11 876.84 10.85 174.25 3.93 0.00 <0.12 15.02 1-11
valeroruns27.CHR 3/27/2008  14:50:11 0.00 <0.19 0.00 <0.23 0.00 <0.12 <0.66 1-12
valeroruns28.CHR 3/27/2008  15:00:11 230.40 5.75 138.63 3.48 0.00 <0.12 9.47 1-13
valeroruns29.CHR 3/27/2008 15:10:11 1155.86 12.40 294.07 517 0.00 <0.12 17.82 1-14
valeroruns30.CHR 3/27/2008 15:20:11 318.07 6.69 112.64 31 0.00 <0.12 10.05 1-15
valeroruns31.CHR 3/27/2008  15:30:11 611.96 9.13 173.38 3.92 0.00 <0.12 13.29 1-16
valeroruns32.CHR 3/27/2008  15:40:11 1392.81 13.58 246,72 4.72 0.00 <0.12 18.54 1-17
valeroruns33.CHR 3/27/2008  15:50:11 219.50 5.62 0.00 <0.23 0.00 <0.12 6.09 1-18
Average 6.23 2.38 <0.12 8.85
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Concentration Calculation Summary SE=wN

Client: Valero Refining

Location: Corpus Christi, Tx.

Source: Sulften Unit Exhaust

Date sampled: 3/27/2008

Run Number: 2

Compound Analyzed: TRS

Units of Detection: ppm Total

H.S H,S cos cos CS; CS, TRS Injection
File Name Date Time area cts ppmyv area cts ppmv area cts ppmv ppm v Number
valeroruns34.CHR 3/27/2008  16:00:11 159.79 4.86 0.00 <0.23 0.00 <0.12 5.33 21
valeroruns35.CHR 3/27/2008 16:10:11 580.49 8.90 153.48 3.67 0.00 <0.12 12.82 2-2
valeroruns36.CHR 3/27/2008  16:20:11 357.89 7.07 115.23 3.15 0.00 <0.12 10.47 2-3
valeroruns37.CHR 3/27/2008 16:30:11 232.04 577 0.00 <0.23 0.00 <0.12 6.24 24
valeroruns38.CHR 3/27/2008  16:40:11 0.00 <0.19 0.00 <0.23 0.00 <0.12 <0.66 2-5
valeroruns39.CHR  3/27/2008 16:50:11 413.07 7.57 124.90 3.29 0.00 <0.12 11.10 2-6
valeroruns40.CHR 3/27/2008 17:00:11 271.78 6.21 0.00 <0.23 0.00 <0.12 6.68 2-7
valeroruns41.CHR 3/27/2008  17:10:11 453.76 7.92 148.49 3.61 0.00 <0.12 11.77 2-8
valeroruns42.CHR 3/27/2008 17:20:11 475.46 8.09 124.00 3.28 0.00 <0.12 11.61 2-9
valeroruns43.CHR  3/27/2008  17:30:11 176.55 5.08 0.00 <0.23 0.00 <0.12 5.55 2-10
valeroruns44.CHR 3/27/2008 17:40:11 492.42 8.23 140.63 3.51 0.00 <0.12 11.98 2-11
valeroruns45.CHR  3/27/2008 17:50:12 0.00 <0.19 0.00 <0.23 0.00 <0.12 <0.66 2-12
valeroruns46.CHR 3/27/2008 18:00:12 715.43 9.84 177.07 3.96 0.00 <0.12 14.04 2-13
valeroruns47.CHR 3/27/2008 18:10:12 380.82 7.28 120.72 3.23 0.00 <0.12 10.76 2-14
valeroruns48.CHR 3/27/2008 18:20:12 471.35 8.06 138.37 3.48 0.00 <0.12 11.78 2-15
valeroruns49.CHR 3/27/2008 18:30:12 766.68 10.17 161.78 3.78 0.00 <0.,12 14.19 2-16
valeroruns50.CHR 3/27/2008 18:40:12 604.18 9.07 169.74 3.88 0.00 <0.12 13.19 2-17
valeroruns51.CHR 3/27/2008  18:50:12 174.66 5.06 0.00 <0.23 0.00 <0.12 5.53 2-18
Average 6.64 2,25 <0.12 9.13
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Concentration Calculation Summary E=EwE

Client: Valero Refining

Location: Corpus Christi, Tx.

Source: Suiften Unit Exhaust

Date sampled: 3/27/2008

Run Number: 3

Compound Analyzed: TRS

Units of Detection:  ppm Total

H,S H,S cos cos CS, CS; TRS Injection
File Name Date Time area cts ppmyv area cts ppmyv area cts ppm v ppmv Number
valeroruns52.CHR 3/27/2008  19:00:12 828.41 10.56 142.12 <0.23 0.00 <0.12 11.03 3-1
valeroruns53.CHR 3/27/2008 19:10:12 557.37 8.73 141.75 3.52 0.00 <0.12 12.49 3-2
valeroruns54.CHR 3/27/2008  19:20:12 660.81 9.47 190.83 4.12 0.00 <0.12 13.84 3-3
valeroruns55.CHR 3/27/2008 19:30:12 293.08 6.44 102.29 2.96 0.00 <0.12 9.64 3-4
valeroruns56.CHR 3/27/2008  19:40:12 609.30 9.11 139.61 3.49 0.00 <0.12 12.85 3-5
valeroruns57.CHR 3/27/2008 19:50:12 0.00 <0.19 0.00 <0.23 0.00 <0.12 <0.66 3-6
valeroruns58.CHR 3/27/2008  20:00:12 0.00 <0.19 0.00 <0.23 0.00 <0.12 <0.66 3-7
valeroruns59.CHR 3/27/2008 20:10:12 339.31 6.90 130.25 3.37 0.00 <0.12 10.50 3-8
valeroruns60.CHR 3/27/2008 20:20:12 227.32 5.72 113.22 3.12 0.00 <0,12 9.08 3-9
valeroruns61.CHR 3/27/2008 20:30:12 623.33 9.21 193.10 415 0.00 <0.12 13.60 3-10
valeroruns62.CHR 3/27/2008 20:40:12 0.00 <0.19 0.00 <0.23 0.00 <0.12 0.66 3-11
valeroruns63.CHR 3/27/2008 20:50:13 187.12 <0.19 0.00 <0.23 0.00 <0.12 <0.66 3-12
valeroruns64.CHR 3/27/2008  21:00:13 285.01 6.35 0.00 <0.23 0.00 <0.12 6.82 3-13
valeroruns65.CHR 3/27/2008 21:10:13 580.39 8.90 134.45 3.42 0.00 <0.12 12.57 3-14
valeroruns66.CHR 3/27/2008 21:20:13 429.58 7.71 110.54 3.08 0.00 <0.12 11.04 3-15
valeroruns67.CHR 3/27/2008  21:30:13 741.91 10.01 127.92 3.33 0.00 <0.12 13.59 3-16
valeroruns68.CHR 3/27/2008 21:40:33 115.72 4.19 0.00 <0.23 0.00 <0.12 4.66 3-17
valeroruns69.CHR 3/27/2008  21:50:33 638.56 9.32 162.34 3.79 0.00 <0.12 13.34 3-18
Average 6.30 2.22 <0.12 8.76



Lab name: ARI Environmental, Inc.
Client: Valero Refining
Client ID: Sulften
Analysis date: 03/27/2008 13:00:10
Method: Direct Interface
Description: FPD
Column: RESTEK Sulfur
Carrier. Nitrogen
Data file: valeroruns16.CHR ()
Sample: Stack Exhaust
Operator. SEY
-500.000 5000.000
1t > H2S
f { cos :
2: |
8
Component Area
H2S 443.5600
coSs 169.1560
612.7160

C-5



Lab name:

AR! Environmental, Inc.

Client: Valero Refining
Client ID: Sulften
Analysis date: 03/27/2008 13:10:10
Method: Direct interface
Description: FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeroruns17.CHR ()
Sample: Stack Exhaust
Operator: SEY
-500.000 i} _ _5000.000
1 H2S
4
7
g-
Component Area
H2S 148.1420
148.1420



Lab name:

ARI Environmental, inc.

Client: Valero Refining
Client ID: Sulften
Analysis date: 03/27/2008 13:20:10
Method: Direct Interface
Description: FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeroruns18.CHR ()
Sample: Stack Exhaust
Operator: SEY
-500.000 5000.000
| !
2: {
4+ }
5!
?i,
3
g-
Component Area
0.0000

C-7



Lab name:
Client:
Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Data file:
Sample:
Operator:

AR! Environmental, Inc.

Valero Refining
Sulften

03/27/2008 13:30:10
Direct Interface

FPD

RESTEK Sulfur
Nitrogen
valeroruns19.CHR ()
Stack Exhaust

SEY

5000.000

Component

Area

0.0000



Lab name:

AR| Environmental, Inc.

Client: Valero Refining
Client ID: Sulften
Analysis date: 03/27/2008 13:40:10
Method: Direct interface
Description: FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeroruns20.CHR ()
Sample: Stack Exhaust
Operator: SEY
-500.000 . 5000.000
1 H2S
2
4
5
!
6-
-
s
Component Area
H2S 128.3250
128.3250



Lab name:
Client:
Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Data file:
Sample:
Operator:

ARI| Environmental, Inc.

Valero Refining
Sulften

03/27/2008 13:50:10
Direct Interface

FPD

RESTEK Sulfur
Nitrogen
valeroruns21.CHR ()
Stack Exhaust

SEY

-500.000

= H28
b cos

5000.000

|
[

Component

H2S
COS

C-10

Area

622.1200
167.3020

789.4220



Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:

Data file:

ARI Environmental, Inc.

Valero Refining
Sulften

03/27/2008 14:00:10
Direct Interface

FPD

RESTEK Sulfur
Nitrogen
valeroruns22.CHR ()

Sample: Stack Exhaust
Operator: SEY
-500.000 5000.000
1- H2S
3.
4-
Component Area
H2S 110.2160
110.2160

C-11



Lab name:
Client:

Client ID:
Analysis date:

ARI Environmental, Inc.

Valero Refining
Sulften
03/27/2008 14:10:10

Method: Direct Interface
Description: FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeroruns23.CHR ()
Sample: Stack Exhaust
Operator: SEY
-500.000 5000.000
1=
4r
7.
J
o
Component Area
0.0000

C-12



Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:

Data file:

ARI Environmental, Inc.

Valero Refining
Sulften

03/27/2008 14:20:10
Direct Interface

FPD

RESTEK Sulfur
Nitrogen
valeroruns24.CHR ()

Sample: Stack Exhaust
Operator: SEY
-500.000 5000.000
1 > H2S
COs
2= :
.
5
.
g
Component Area
H2S 266.4660
COS 159.0830
425.5490

C-13



Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:

Data file:

ARI! Environmental, Inc.

Valero Refining
Sulften

03/27/2008 14:30:10
Direct Interface

FPD

RESTEK Sulfur
Nitrogen
valeroruns25.CHR ()

Sample: Stack Exhaust
Operator: SEY
-500.000 5000.000
1 >COHszs
al
5-
Component Area
H2S 896.4060
COs 302.0680
1198.4740

C-14



Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:

Data file:

ARI| Environmental, Inc.

Valero Refining
Sulften

03/27/2008 14:40:11
Direct Interface

FPD

RESTEK Sulfur
Nitrogen
valeroruns26.CHR ()

Sample: Stack Exhaust
Operator: SEY
-500.000 5000.000
1 S H28
g cos
2 |
3. =
4
o
9
Component Area
H2S 876.8400
Ccos 174.2460
1051.0860

C-15



Lab name:

ARI Environmental, Inc.

Client: Valero Refining
Client ID: Sulften
Analysis date: 03/27/2008 14:50:11
Method: Direct Interface
Description: FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeroruns27.CHR ()
Sample: Stack Exhaust
Operator: SEY
-500.000 e 5000.000
1,%
il |
3. ——
5-
6-
g
Component Area
0.0000

C-16



Lab name:

ARI Environmental, Inc.

Client: Valero Refining
Client ID: Sulften
Analysis date: 03/27/2008 15:00:11
Method: Direct Interface
Description: FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeroruns28.CHR ()
Sample: Stack Exhaust
Operator: SEY
-500.000 5000.000
1 H2S
5 COS
2-
a-
5.
6.
7
o
Component Area
H2S 230.4040
CcOoSs 138.6300
369.0340

C-17



Lab name:

ARI Environmental, Inc.

Client: Valero Refining
Client ID: Sulften
Analysis date: 03/27/2008 15:10:11
Method: Direct Interface
Description: FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeroruns29.CHR ()
Sample: Stack Exhaust
Operator: SEY
-500.000 5000.000
1 H2S
: cos
2
4+
5
6
8
9
Component Area
H2S 1155.8630
COs 294.0720
1449.9350

C-18



Lab name:
Client:
Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Data file:
Sample:
Operator:

-500.000

ARl Environmental, Inc.

Valero Refining
Sulften

03/27/2008 15:20:11
Direct Interface

FPD

RESTEK Sulfur
Nitrogen
valeroruns30.CHR ()
Stack Exhaust

SEY

~ 5000.000

s 1
L L Has
2

cos
3- —
5.
7-

Component Area
H2S 318.0720
COS 112.6400

430.7120

C-19



Lab name:
~ Client:
Client ID:

Analysis date:
Method:
Description:
Column:
Carrier:

Data file:

ARI| Environmental, Inc.

Valero Refining
Sulften

03/27/2008 15:30:11

Direct Interface
FPD

RESTEK Sulfur
Nitrogen

valeroruns31.CHR ()

Sample: Stack Exhaust
Operator: SEY
-500.000 5000.000
1
‘ > H2S
cos
2,,
4..
5-
&
7
8.
Component Area
H2S 611.9580
cos 173.3820
785.3400

C-20



Lab name;:

ARI Environmental, Inc.

Client: Valero Refining
Client ID: Sulften
Analysis date: 03/27/2008 15:40:11
Method: Direct Interface
Description: FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeroruns32.CHR ()
Sample: Stack Exhaust
Operator: SEY
-500.000 5000.000
!
T %HZS
: > COS
2- :
5-
,
8
9
Component Area
H2S 1392.8140
Ccos 246.7180
1639.5320

C-21



Lab name:

ARI Environmental, Inc.

Client: Valero Refining
Client ID: Sulften
Analysis date; 03/27/2008 15:50:11
Method: Direct Interface
Description: FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeroruns33.CHR ()
Sample: Stack Exhaust
Operator. SEY
-500.000 ... 5000.000
1 H2S
2-
4
;.
8.
9
Component Area
H2S 219.5030
219.5030

C-22



Lab name:

ARI Environmental, Inc.

Client: Valero Refining
Client ID: Sulften
Analysis date: 03/27/2008 16:00:11
Method: Direct Interface
Description: FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeroruns34.CHR ()
Sample: Stack Exhaust
Operator: SEY
-500.000 5000.000
1- HzS
2.
4-
5
7t
o
Compenent Area
H2S 159.7860
159.7860

C-23



Lab name:
Client:
Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Data file:
Sample:
Operator:

ARI| Environmental, Inc.

Valero Refining
Sulften

03/27/2008 16:10:11
Direct Interface

FPD

RESTEK Sulfur
Nitrogen
valeroruns35.CHR ()
Stack Exhaust

SEY

5000.000

-500.000

1r > H2S

9

» COS

31
W

4

5+

Component

H2S
Cos

C-24

Area

580.4880
153.4820

733.9700




Lab name:
Client:
Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Data file:
Sample:
Operator:

ARI| Environmental, Inc.
Valero Refining
Sulften

03/27/2008 16:20:11
Direct Interface

FPD

RESTEK Sulfur
Nitrogen
valeroruns36.CHR ()
Stack Exhaust

SEY

!
1 > H2s

?» COS

5000.000

i

Component

H2S
COS

Area

357.8940
115.2270

473.1210

C-25



Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:

Data file:

ARI Environmental, Inc.

Valero Refining
Sulften

03/27/2008 16:30:11
Direct Interface

FPD

RESTEK Sulfur
Nitrogen
valeroruns37.CHR ()

Sample: Stack Exhaust
Operator: SEY
-500000 5000.000
1= L H28
2, |
| L
3k .
477 !
5.
7!
8
gi.
Component Area
H2S 232.0400
232.0400

C-26



Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:

Data file:

ARI Environmental, Inc.

Valero Refining
Sulften

03/27/2008 16:40:11
Direct Interface

FPD

RESTEK Sulfur
Nitrogen
valeroruns38.CHR ()

Sample: Stack Exhaust
Operator: SEY

-62.500 . 625.000
1 -
2.
5-
5L
.
g,.

Component Area

0.0000

C-27



Lab name:
Client:
Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Data file:
Sample:
Operator:

-500.000

ARI Environmental, Inc.

Valero Refining
Sulften

03/27/2008 16:50:11
Direct Interface

FPD

RESTEK Sulfur
Nitrogen
valeroruns39.CHR ()
Stack Exhaust

SEY

5000.000

o
ol
.

Component Area
H2S 413.0660
COS 124.8980

537.9640

C-28



Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:

Data file:

Valero Refining
Sulften

03/27/2008 17:00:11
Direct Interface

FPD

RESTEK Sulfur
Nitrogen
valeroruns40.CHR ()

ARI! Environmental, Inc.

Sample: Stack Exhaust
Operator: SEY
-500000 _.5000.000
- H2s
2.
3
4
5
7
5
Component Area
H2S 271.7780
271.7780

C-29



Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:

Data file:

ARI Environmental, Inc.

Valero Refining
Sulften

03/27/2008 17:10:11
Direct Interface

FPD

RESTEK Sulfur
Nitrogen
valeroruns41.CHR ()

Sample: Stack Exhaust
Operator: SEY
-500,000 __..5000.000
T 5 H2S
: ) cOs
2!
4
6
70
8-
9.
Component Area
H2S 453.7640
cOoSs 148,4920
602.2560

C-30



Lab name:

ARI Environmental, Inc.

Client: Valero Refining
Client ID: Sulften
Analysis date: 03/27/2008 17:20:11
Method: Direct Interface
Description: FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeroruns42.CHR ()
Sample: Stack Exhaust
Operator: SEY
-500.000 5000.000
1 > H2S
‘ cos
2_.
5.
5
7
8.
Component Area
H2S 475.4640
Cos 123.9950
599.4590

C-31



Lab name:

ARI Environmental, Inc.

Client: Valero Refining
Client ID: Sulften
Analysis date: 03/27/2008 17:30:11
Method: Direct Interface
Description: FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeroruns43.CHR ()
Sample: Stack Exhaust
Operator: SEY
-500.000 . 5000.000
1- H2S
2
4
5+
7h
8-
Component Area
H2S 176.5490
176.5490

C-32



Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:

Data file:

ARI| Environmental, inc.

Valero Refining
Sulften

03/27/2008 17:40:11
Direct Interface

FPD

RESTEK Sulfur
Nitrogen
valeroruns44.CHR ()

Sample: Stack Exhaust
Operator: SEY
-500.000 ~.5000.000
1 > H2S
: b COS
2+ '
3 e —
4&-
-
6-
8:
ol
Component Area
H2S 492.4160
CcOoSs 140.6290
633.0450

C-33



Lab name:

ARI Environmental, Inc.

Client: Valero Refining
Client ID: Sulften
Analysis date: 03/27/2008 17:50:12
Method: Direct Interface
Description: FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeroruns45.CHR ()
Sample: Stack Exhaust
Operator: SEY
500000 _.5000.000
1
5.
6
9
Component Area
0.0000

C-34



Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:

Data file:

ARI Environmental, Inc.

Valero Refining
Sulften

03/27/2008 18:00:12

Direct Interface
FPD

RESTEK Sulfur
Nitrogen

valeroruns46.CHR ()

Sample: Stack Exhaust
Operator: SEY
-500.000 - $5000.000
10 > H2S
> COS
2t
3i f—
4.
5
6
5.
9-
Component Area
H2S 715.4300
COoSs 177.0720
892.5020

C-35



Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:

Data file:

ARI Environmental, Inc.

Valero Refining
Sulften

03/27/2008 18:10:12
Direct Interface

FPD

RESTEK Sulfur
Nitrogen
valeroruns47.CHR ()

Sample: Stack Exhaust
Operator: SEY
-500.000 5000.000
" > H2S
; cos
5
3 )
ot
7.
Component Area
H2S 380.8220
Ccos 120.7190
501.5410

C-36



LLab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:

Data file:

ARI Environmental, Inc.

Valero Refining
Sulften

03/27/2008 18:20:12
Direct Interface

FPD

RESTEK Sulfur
Nitrogen
valeroruns48.CHR ()

Sample: Stack Exhaust
Operator: SEY
-500.000 5000.000
1 é H2S
| ) cos
2 [
ol
.
5
-
Component Area
H2S 471.3480
CcOS 138.3690
609.7150

C-37



Lab name:
Client:

Client ID;
Analysis date:
Method:
Description:
Column:
Carrier:

Data file:

ARI Environmental, Inc.

Valero Refining
Sulften

03/27/2008 18:30:12
Direct Interface

FPD

RESTEK Sulfur
Nitrogen
valeroruns49.CHR ()

Sample: Stack Exhaust
Operator: SEY
-500.000 5000.000
1- = H2S
: » COS
9.
al —
4.
5
7t
Component Area
H2S 766.6820
Ccos 161.7820
928.4640

C-38



Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:

Data file:

ARI| Environmental, Inc.

Valero Refining
Sulften

03/27/2008 18:40:12
Direct Interface

FPD

RESTEK Sulfur
Nitrogen
valeroruns50.CHR ()

Sample: Stack Exhaust
Operator: SEY

-500.000 5000.000
1- = H2S

: > COS

2- '

i

3.

4-

s

5

7.

8!

o

Component Area
H2S 604.1820
Ccos 169.7350

773.9170

C-39



Lab name;

ARI Envirorrmental, Inc.

Client: Valero Refining
Client ID: Sulften
Analysis date: 03/27/2008 18:50:12
Method: Direct Interface
Description: FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeroruns51.CHR ()
Sample: Stack Exhaust
Operator: SEY
-500.000 5000.000
i :
1 H2S
2. i
I
3- —
8
Component Area
H2S 174.6640
174.6640

C-40



Lab name:

ARI! Environmental, Inc.

.Client: Valero Refining
Client ID: Sulften
Analysis date: 03/27/2008 19:00:12
Method: Direct Interface
Description: FPD
Column: RESTEK Sulfur
Carrier. Nitrogen
Data file: valeroruns52.CHR ()
Sample: Stack Exhaust
Operator: SEY
-500.000 ~ 5000.000
1 == H2S
: {cos
—
4:
5
6-
7
g
Component Area
H2S 828.4100
cos 142.1190
§70.5290

C-41



Lab name:

ARI Environmental, Inc.

Client: Valero Refining
Client ID: Sulften
Analysis date: 03/27/2008 19:10:12
Method: Direct Interface
Description: FPD
Column: RESTEK Suifur
Carrier: Nitrogen
Data file: valeroruns53.CHR ()
Sample: Stack Exhaust
Operator: SEY
-500.000 . $000.000
1 H2S
: 5 cos
2r
3: Ponana .
s
5
9
Component Area
H2S 557.3660
cos 141.7540
699.1200

C-42



Lab name: ARI Environmental, Inc.
Client: Valero Refining
Client ID: Sulften
Analysis date: 03/27/2008 19:20:12
Method: Direct Interface
Description: FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeroruns54.CHR ()
Sample: Stack Exhaust
Operator: SEY

-500.000

5000.000

1 S= H2S
5 cos

Component Area

H2S 660.8140
COs 190.8260

851.6400

C43



Lab name:

ARI Environmental, Inc.

Client: Valero Refining
Client ID: Sulften
Analysis date: 03/27/2008 19:30:12
Method: Direct Interface
Description: FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeroruns55.CHR ()
Sample: Stack Exhaust
Operator: SEY
-500.000 ..5000.000
1 > H2S
: cos
2
4
5-
.
-
8
Component Area
H2S 293.0810
CoSs 102.2920
395.3730

C-44



Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:

Data file:

ARI Environmental, Inc.

Valero Refining
Sulften

03/27/2008 19:40:12
Direct Interface

FPD

RESTEK Sulfur
Nitrogen
valeroruns56.CHR ()

Sample: Stack Exhaust
Operator: SEY
-500.000 5000.000
1 ~> H28
i COS
2h
6.
7-
6
o
Component Area
H2S 609.2960
CcoS 139.6080
748.9040

C-45



Lab name;
Client:

ARI Environmental, Inc.

Valero Refining

Client ID: Sulften
Analysis date: 03/27/2008 19:50:12
Method: Direct Interface
Description: FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeroruns57.CHR ()
Sample: Stack Exhaust
Operator: SEY
-500.000 _ — .5000.000
3.
4.
6.
7
9:
Component Area
0.0000

C-46



Lab name:

ARI| Environmental, inc.

Client: Valero Refining
Client ID: Sulften
Analysis date: 03/27/2008 20:00:12
Method: Direct Interface
Description: FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeroruns58.CHR ()
Sample: Stack Exhaust
Operator: SEY
-31.250 312.500
2
N ~ |
4
7
g
o
|
Component Area
0.0000

C47



Lab name:

ARI| Environmental, Inc.

Client: Valero Refining
Client ID: Sulften
Analysis date: 03/27/2008 20:10:12
Method: Direct Interface
Description: FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeroruns59.CHR ()
Sample: Stack Exhaust
Operator: SEY
-500.000. 5000.000
1» > H2S
b COS
2_
n
5:
7
8-
Component Area
H2S 339.3140
CcoSs 130.2530
469.5670

C-48



Lab name:

AR! Environmental, Inc.

Client: Valero Refining
Client ID: Sulften
Analysis date: 03/27/2008 20:20:12
Method: Direct Interface
Description: FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeroruns60.CHR ()
Sample: Stack Exhaust
Operator: SEY
-500.000 5000.000
15“ H2s
; cos
2-
3.,
4.
5.
7
8-
9-
Component Area
H2S 227.3160
cos 113.2220
340.5380

C-49



Lab name;

ARI Environmental, Inc.

Client: Valero Refining
Client ID: Sulften
Analysis date: 03/27/2008 20:30:12
Method: Direct Interface
Description: FPD
Column: RESTEK Sulfur
Carrier; Nitrogen
Data file: valeroruns61.CHR ()
Sample: Stack Exhaust
Operator:. SEY
-500.000 5000.000
1+ “- H2S
; b cos
5
6,
L
8-
9-
Component Area
H2S 623.3280
cos 193.0960
816.4240

C-50



Lab name:

ARI Environmental, Inc.

Client: Valero Refining
Client ID: Sulften
Analysis date: 03/27/2008 20:40:12
Method: Direct Interface
Description: FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeroruns62.CHR ()
Sample: Stack Exhaust
Operator: SEY
-500.000 e .5000.000
o
7.
8“_.
Component Area
0.0000

C-51



Lab name: ARI Environmental, Inc.
Client: Valero Refining
Client ID: Sulften
Analysis date: 03/27/2008 20:50:13
Method: Direct Interface
Description: FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeroruns63.CHR ()
Sample: Stack Exhaust
Operator: SEY
-500.000 5000.000
1 H2s
9l
3: c—
4
5.
6
o
Compoenent Area
H2S 187.1180
187.1180

C-52



Lab name:

ARI Environmental, Inc.

Client: Valero Refining
Client ID: Sulften
Analysis date: 03/27/2008 21:00:13
Method: Direct Interface
Description: FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeroruns64.CHR ()
Sample: Stack Exhaust
Operator: SEY
-500.000 - 5000.000
1 > H2S
2-
4-
7
9
o
Component Area
H2S 285.0100
285.0100

C-53



Lab name:
Client:
Client |D:

Analysis date:

Method:
Description:
Column:
Carrier:
Data file:
Sample:
Operator:

~500.000

ARI| Environmental, Inc.

Valero Refining
Sulften

03/27/2008 21:10:13
Direct Interface

FPD

RESTEK Sulfur
Nitrogen
valeroruns65.CHR ()
Stack Exhaust

SEY

5000.000

1- = H2S

Ccos

Component

H2S
Cos

C-54

Area

580.3930
134.4480

714.8410



Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:

Data file:

ARI Environmental, inc.

Valero Refining
Sulften

03/27/2008 21:20:13
Direct Interface

FPD

RESTEK Sulfur
Nitrogen
valeroruns66.CHR ()

Sample: Stack Exhaust
Operator: SEY
-500.000 5000.000
1 > H2S
: 5 COS
=
3 .
N
5.
7
8.
o
Component Area
H2S 429.5760
COS 110.5380
540.1140

C-55



Lab name:

ARI Environmental, Inc.

Client: Valero Refining
Client ID: Sulften
Analysis date: 03/27/2008 21:30:13
Method: Direct Interface
Description: FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeroruns67.CHR ()
Sample: Stack Exhaust
Operator: SEY
-500.000 5000.000
1 = H2S
: CoS
2.
3 —
7
8l
9.
Component Area
H2S 741.9060
COS 127.9240
869.8300

C-56



Lab name:
Client:
Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Data file:
Sample:
Operator:

-500.000

ARI Environmental, Inc.

Valero Refining
Sulften

03/27/2008 21:40:33
Direct Interface

FPD

RESTEK Suifur
Nitrogen
valeroruns68.CHR ()
Stack Exhaust

SEY

5000.000

Component

H2S

Area

115.7200

115.7200

C-57



Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:

Data file:

AR! Environmental, Inc.

Valero Refining
Sulften

03/27/2008 21:50:33
Direct Interface

FPD

RESTEK Sulfur
Nitrogen
valeroruns69.CHR ()

Sample: Stack Exhaust
Operator. SEY
-500.000 5000.000
1 == H2S
» COS
5-
7
6
0
|
Component Area
H2S 638.5600
COos 162.3380
800.8980

C-58



Client: Valero Refining

Location: Corpus Christ, Tx.

Source: Sulften Unit Exhaust

Date: 3/27/2008

g

a 11111 l
>

[ “l
N
[ [

File Name H,S Area Square Root COS Area Square Root CS, Area Square Root
Description precalXX (mv) H,S Area (mv) COS Area (mv) CS; Area
10 492.05 22.18 826.81 28.75 3148.80 56.11
17 601.91 24.53 1054.85 32.48 3426.80 58.54
18 420.74 20.51 774.23 27.82 3025.65 55.01
Average 19 504.90 22.41 885.30 29.69 3200.42 56.55
25 5 5728.86 75.69 6320.70 79.50 13158.06 114.71
15 5817.94 76.28 7436.97 86.24 14822.24 121.75
16 5794.03 76.12 7313.80 85.52 14802.95 121.67
Average 5780.28 76.03 7023.82 83.75 14261.08 119.37
50 1 18573.50 136.28 25793.00 160.60 22622.08 150.41
3 18515.95 136.07 22131.40 148.77 22710.59 150.70
4 19744.68 140.52 23078.96 151.92 20396.56 142.82
Average 18944.71 137.62 23667.79 153.76 21909.74 147.97
0 ppm
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
Average 0.00 0.00 0.00 0.00 0.00 0.00
¢
)]

0




09-0

Client: Valero Refining = =
Location: Corpus Christi, Tx. ——— A —
Source: ___Sﬁl_f_ten Unit Exhaust _’mw MEWE-. m=o
Date: 3/27/2008
H,S Area Square Root COS Area Square Root CS, Area Square Root
Description File Name (mv) H>S Area (mv) COS Area (mv) CS; Area
10 11 502.78 22,42 844.24 29.06 3136.14 56.00
12 517.40 22.75 867.62 29.46 3154.29 56.16
13 504.31 22.46 839.46 28.97 3136.35 56.00
Average 508.16 22.54 850.44 29.16 3142.26 56.06
25 7 6397.12 79.98 7090.08 84.20 14935.02 122.21
8 6254.90 79.09 6840.46 82.71 14866.34 121.93
9 6345.65 79.66 6956.45 83.41 15047.57 122.67
Average 6332.56 79.58 6962.33 83.44 14949.64 122.27
50 4 20391.53 142.80 25185.68 158.70 0.00
5 20149.50 141.95 24630.35 156.94 0.00
6 19892.18 141.04 24318.33 155.94 0.00
Average 20144.40 141.93 24711.45 157.19 #DIV/0! 0.00
0 ppm
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
Average 0.00 0.00 0.00 0.00 0.00 0.00




TRS STANDARDS PRETEST DATA

§:Illll|h
|
LT

Client: Valero Refining
Location: Corpus Christi, Tx.
Source: Sulften Unit Exhaust
Date sampled: 3/27/2008
Run Number: 1-3
Compound Analyzed: TRS
Method: USEPA Method 15
Instrument: SRI-93008
Detector GC-FPD
Units of Detection: ppm
Carbonyi Sulfide Standards
Standard No Concentration Area Sq Rt Area Counts
1 0.0 0.0 0.0
2 9.8 8853 29.8
3 24.5 7,023.8 83.8
4 49.0 23667.8 153.8
Hydrogen Sulfide Standards
Standard No Concentration Area Sq Rt Area Counts
1 0.0 0.0 0.0
2 10.0 504.9 22.5
3 25.0 5,780.3 76.0
4 50.0 18,944.7 137.6
Carbon Disulfide Standards
Standard No Concentration Area 8q Rt Area Counts
1 0.0 0.0 0.0
2 9.8 3,2004 56.6
3 248 14,261.1 119.4

\



== == =
EEN#amsmAg IN-C
TRS STANDARDS POSTTEST DATA
Client: Valero Refining
Location: Corpus Christi, Tx.
Source: Sulften Unit Exhaust
Date sampled: 3/27/2008
Run Number:; 1-3
Compound Analyzed: TRS
Method: USEPA Method 15
Instrument: SRi-9300B
Detector GC-FPD
Units of Detection: ppm
Hydrogen Sulfide Standards Drift
Standard No Concentration Area Sq Rt Area Counts %
1 0.0 0.0 0.0 0.0
2 10.0 508.2 22.5 -0.3
3 25.0 6,332.6 79.6 -4.7
4 50.0 20,1444 141.9 -3.1
Carbonyl Sulfide Standards Drift
Standard No Concentration Area Sq Rt Area Counts %
1 0.0 0.0 0.0 0.0
2 9.8 850.4 29.2 2.0
3 24.5 6,962.3 834 0.4
4 48.0 24711.5 157.2 2.2
Carbon Disulfide Standards Drift
Standard No Concentration Area Sq Rt Area Counts %
1 0.0 0.0 0.0 0.0
2 9.8 3,142.3 56.1 0.9
3 24.6 14,949.6 122.3 -2.4
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Analytical Calculation Summary
Calibration Standards Area Linear Regression Fit

Client: Valero Refining
Location: Corpus Christi, Tx.
Source: Sulften Unit Exhaust
Date sampled: 3/27/2008

Run Number: 1-3

Compound Analyzed: Hydrogen Sulfide
Method: USEPA Method 15
Instrument: SRI-9300B
Detector GC-FPD

Units of Detection: ppm

Calibration Standards Statistical Analysis Summary,
Standard Square Root Standard Zxy: 9007.392
Standard Peak Area Peak Area Concentration Zx:  236.1
# (mv) (mv) (ppm) Zy: 85
1 0.0 0.0 0.0 x’: 25230
2 504.9 22.5 10.0 T(x)%: 55761
3 5,780.3 76.0 25.0 N: 4
4 18,944.7 137.6 50.0 m: 0.353375
b: 0.388714
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Analytical Calculation Summary
Calibration Standards Area Linear Regression Fit

Client: Valero Refining
Location: Corpus Christi, Tx.
Source: Sulften Unit Exhaust
Date sampled: 312712008

Run Number: 1-3

Compound Analyzed: Carbonyl Sulfide
Method: USEPA Method 15
Instrument: SRI-9300B
Detector GC-FPD

Units of Detection:  ppm

Calibration Standards Statistical Analysis Summary
Standard Square Root Standard Xxy: 0884.02
Standard Peak Area Peak Area Concentration Tx: 267.4
# (mv) (mv) (ppm) Zy: 83.30677
1 0.0 0.0 0.0 Tx* 31577
2 885.3 29.8 9.8 Z(x): 71506
3 7,023.8 83.8 245 N: 4
4 23,667.8 153.8 49.0 m: 0.314941
b: -0.22758
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Analytical Calculation Summary
Calibration Standards Area Linear Regression Fit

Client: Valero Refining

Location: Corpus Christi, Tx.

Source: Sulften Unit Exhaust

Date sampled: 3/27/2008

Run Number: 1-3

Compound Analyzed: Carbon Disulfide

Method: USEPA Method 15

Instrument: SRI-9300B

Detector GC-FPD

Units of Detection: ppm

Calibration Standards Statistical Analysis Summary

Standard
#

1
2
3

Standard Square Root Standard Xxy: 3487.549
Peak Area Peak Area Concentration Xx:  176.0
{mv) {mv) (ppm) Zy: 34.37251
0.0 0.0 0.0 xk 17462
3,200.4 56.6 9.8 (x)% 30973
14,2611 1194 24.6 N: 3
m: 0.206123
b: -0.63449
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W ENVIRONMENTAL W INC.
Hydrogen Sulfide Calibration Curve 60 Carbonyl Sulfide Calibration Curve
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Lab name: ARI Environmental, Inc.
Client: Valero Refining
Client ID: Sulften
Collected: 3-27-08
Method: Direct Interface
Description: FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeroprecal20.CHR ()
Sample: 0 ppm pre cal
Operator: SEY
£2.500 625.000
1
2,
a
5
:
7;
8-
g
Component Area
0.0000
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C-68

Lab name: ARI Environmental, Inc.
Client: Valero Refining
Client ID: Sulften
Collected: 3-27-08
Method: Direct Interface
Description: FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeroprecal21.CHR ()
Sample: 0 ppm pre cal
Operator. SEY
-62.500 _ _ 625.000
2
at
4
6"
o
Component Area
0.0000 -



Lab name:
Client:
Client ID:
Collected:
Method:
Description:
Column:
Carrier:
Data file:
Sample:
Operator:

-62.500

ARI Environmental, inc.
Valero Refining
Sulften

3-27-08

Direct Interface

FPD

RESTEK Sulfur
Nitrogen
valeroprecal22.CHR ()
0 ppm pre cal

SEY

625.000

C-69



Lab name:

ARI Environmental, Inc.

Client: Valero Refining
Client ID: Sulften
Collected: 3-27-08
Method: Direct Interface
Description: FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeroprecal17.CHR ()
Sample: 10 ppm pre cal
Operator: SEY
-62.500 625.000
& H2S
) ficos
3.
4 ; CS2
: [
5
6-
70
5
0.
Component Area
H2S 492.0470
cos 826.8080
CS2 3148.7980
44876530

C-70



Lab name:
Client:
Client ID:
Collected:
Method:
Description:
Column:
Carrier:
Data file:
Sample:
Operator:

62500

AR! Environmental, Inc.

Valero Refining
Sulften

3-27-08

Direct Interface

FPD

RESTEK Sulfur
Nitrogen
valeroprecal18.CHR ()
10 ppm pre cal

SEY

626.000

- H28
C:::_,:m____& cos

2+ r‘—
al

—

Component

H2S
Cos
CSs2

C82

Area
601.9100
1054.8490
3426.7990

5083.5580

C-M1



Lab name:
Client:
Client ID:
Collected:
Method:
Description:
Column:
Carrier:
Data file:
Sample:
Operator:

-62.500

ARI Environmental, Inc.

Valero Refining
Sulften

3-27-08

Direct Interface

FPD

RESTEK Sulfur
Nitrogen
valeroprecal19.CHR ()
10 ppm pre cal

SEY

1 _ H2S
: ‘ — COS

. 825.000

2+
3
4 CS2
.
6-
7;.
5
9-

Component Area
H2S 420.7360
COS 774.2300
CS2 3025.6540

4220.6200

C-72



Lab name:

ARI| Environmental, Inc.

Client: Valero Refining
Client ID: Sulften
Collected: 3-27-08
Method: Direct Interface
Description: FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeroprecal05.CHR ()
Sample: 25 ppm pre cal
Operator: SEY
-250.000 2500.000
th ; H2S
2 F’F CcOos
3
4. : éSZ
; 'f’”“
5-
7.
8
g.
Component Area
H2S 5728.8570
cos 6320.7020
Cs2 11358.6340
23408.1930

C-73



Lab name:
Client:
Client ID:
Collected:
Method:
Description:
Column:
Carrier:
Data file:

ARI Environmental, Inc.
Valero Refining

Sulften

3-27-08

Direct Interface

FPD

RESTEK Sulfur
Nitrogen
valeroprecal15.CHR ()

Sample: 25 ppm pre cal
Operator: SEY
-250.000 ... 2500.000
280000, S ’
. i
1: [
: : H2S
D cos
2: r
4- cs2
i r_’-—-
5-
6+
7.
8;
9-
Component Area
H2S 5817.9420
Cos 7436.9720
Cs2 14822.2440
28077.1580

C-74



Lab name: ARI Environmental, Inc.
Client. Valero Refining
Client ID: Sulften
Collected: 3-27-08
Method: Direct Interface
Description;: FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeroprecal16.CHR ()
Sample: 25 ppm pre cal
Operator: SEY
-250.000 e _ __2500.000
1- J— H2S
—— cos
2 ol
4_ — cs2
6
7
8"
9.
Component Area
H2S 5794.0260
coSs 7313.7970
CS2 14802.9475
27910.7705

C-75



Lab name:

ARI Environmental, Inc.

Client: Valero Refining
Client ID: Sulften
Collected: 3-27-08
Method: Direct Interface
Description; FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeroprecal01.CHR ()
Sample: 50 ppm pre cal
Operator: SEY
-500.000 5000.000
Component o
H2S 1 p— H2s
cos cos
2=
cs2 4- : cs2
—
5“
6-
7.
g.
Component Area
H2S 18573.4955
COoS 25793.0010
CS2 22622.0780
66988.5745

C-76



Lab name:
Client:
Client ID:
Collected:
Method:
Description:
Column:
Carrier:
Data file:
Sample:
Operator:

ARI Environmental, Inc.

Valero Refining
Sulften

3-27-08

Direct Interface

FPD

RESTEK Sulfur
Nitrogen
valeroprecal03.CHR ()
50 ppm pre cal

SEY

-500.000

Component

H2s
Cos

H2S
COoS

5000.000

cs2 4~

CSsz

Component

H2S
Caos
CSs2

Area
18515.9455
22131.4025
22710.5860

63357.9340

C-77



Lab name:
Client:
Client ID:
Collected:
Method:
Description:
Column:
Carrier:
Data file:
Sample:
Operator:

-5Q0.000

ARI Environmental, Inc.

Valero Refining
Sulften

3-27-08

Direct Interface

FPD

RESTEK Sulfur
Nitrogen
valeroprecal04.CHR ()
50 ppm pre cal

SEY

5000.000

1

H28
COS

Cs2

Component

H2S
COS
CSs2

C-78

Area
19744.6800
23078.9850
20396.5580

63220.2230



Lab name:
Client:
Client ID:
Collected:
Method:
Description:
Column:
Carrier:
Data file:
Sample:
Operator:

-250.000

ARI Environmental, Inc.

Valero Refining
Sulften

3-27-08

Direct Interface
FPD

RESTEK Sulfur
Nitrogen
valeropost01.CHR ()
0 ppm post cal

SEY

2500.000

Component

Area

0.0000

C-79



Lab name:
Client:
Client ID:
Collected:
Method:
Description:
Column:
Carrier:
Data file:
Sample:
Operator:

-250.000

ARI| Environmental, Inc.

Valero Refining
Sulften

3-27-08

Direct Interface
FPD

RESTEK Sulfur
Nitrogen
valeropost02.CHR ()
0 ppm post cal

SEY

2500.000

Component

C-80

Area

0.0000



Lab name;
Client:
Client ID:
Collected:
Method:
Description:
Column:
Carrier:
Data file:
Sample:
Operator:

-250.000

ARI| Environmental, Inc.

Valero Refining
Sulften

3-27-08

Direct Interface
FPD

RESTEK Sulfur
Nitrogen
valeropost03.CHR ()
0 ppm post cal

SEY

2500.000

Component

Area

0.0000

C-81



Lab name:
Client:
Client ID:
Collected:
Method:
Description:
Column:
Carrier:
Data file:

ARI| Environmental, Inc.
Valero Refining

Sulften

3-27-08

Direct Interface

FPD

RESTEK Suifur
Nitrogen
valeropost11.CHR ()

Sample: 10 ppm post cal
Operator: SEY
-62.500 L - .. 625000
1 S
| S
2 /_'.___._._.T_,:;" COSs
4
— cs2
5
o
7.
8-
g
Component Area
H2S 502.7780
COSs 844.2420
CS2 3136.1385
4483.1585

C-82



Lab name:

ARI Environmental, Inc.

Client: Valero Refining
Client ID: Sulften
Collected: 3-27-08
Method: Direct Interface
Description: FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeropost12.CHR ()
Sample: 10 ppm post cal
Operator: SEY
-62.500 . 625.000
1 - H2S
2
4 cs2
1O
8
ol
Component Area
H2S 517.4020
COoS 867.6180
Cs2 3154.2885
4539.3085

C-83



Lab name:
Client:
Client ID:
Collected:
Method:
Description:
Column:
Carrier:
Data file:

ARI Environmental, Inc.

Valero Refining
Sulften

3-27-08

Direct Interface
FPD

RESTEK Sulfur
Nitrogen
valeropost13.CHR ()

Sample: 10 ppm post cal
Operator: SEY
62500 625.000
f i H2§
| i;,,:jjp cos
2-
a.
4} cs2
5+
!
6-
8-
9
Component Area
H2S 504.3080
COos 839.4560
Cs2 3136.3530
4480.1170

C-84



Lab name:
Client:
Client ID:
Collected:
Method:
Description:
Column:
Carrier:
Data file:

ARI Environmental, Inc.
Valero Refining

Sulften

3-27-08

Direct Interface
FPD

RESTEK Sulfur

Nitrogen

valeropost07.CHR ()

Sample: 25 ppm post cal
Operator: SEY
-250.000 2500.000
1 H2S
P cos
: T
25
3.
4- — cS2
!
6
|
7
8-
QM
Component Area
H2S 6397.1200
CcOS 7090.0845
CS2 14935.0240
28422.2285

C-85



Lab name:

AR| Environmental, Inc.

Client: Valero Refining
Client ID: Sulften
Collected: 3-27-08
Method: Direct Interface
Description: FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeropost08.CHR ()
Sample: 25 ppm post cal
Operator: SEY
-250.000 2500.000
1" p— H2S
: - cos
2,W
4 cs2
~
5.
7L
8-
9
Component Area
H2S 6254.9000
COos 6840.4590
CS2 14866.3380
27961.6970

C-86



Lab name:

ARI Environmental, Inc.

Client: Valero Refining
Client ID: Sulften
Collected: 3-27-08
Method: Direct Interface
Description: FPD
Column: RESTEK Suifur
Carrier: Nitrogen
Data file: valeropost09.CHR ()
Sample: 25 ppm post cal
Operator: SEY
-250.000 .. 2500.000
1 * H2S
| J— cos
2
al
4- CS2
| T
5
6
70
8-
9.
Component Area
H2S 6345.6500
cos 6956.4455
Cs2 15047.5710
28349.6665

C-87



Lab name: ARI Environmental, Inc.
Client: Valero Refining
Client ID: Sulften
Collected: 3-27-08
Method: Direct Interface
Description: FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeropost04.CHR ()
Sample: 50 ppm post cal
Operator: SEY
-500.000 B B . 5000.000
1 — H2S
: cos
.
4; ) CS2
; —
5t
7 .
8
9,
Component Area
H2S 20391.5320
cos 25185.6830
Ccs2 28578.6420
74155.8570

C-88



Lab name:

ARI Environmental, Inc.

Client: Valero Refining
Client ID: Sulften
Collected: 3-27-08
Method: Direct Interface
Description: FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeropost05.CHR ()
Sample: 50 ppm post cal
Operator: SEY
j500.000
j S
2;
4
5-
6
8_,
9
Component Area
H2S 20149.5000
cos 24630.3480
(0157 28245.3810

73025.2290



Lab name:

ARI Environmental, Inc.

Client: Valero Refining
Client ID: Sulften
Collected: 3-27-08
Method: Direct Interface
Description: FPD
Column: RESTEK Sulfur
Carrier: Nitrogen
Data file: valeropost06.CHR ()
Sample: 50 ppm post cal
Operator: SEY
-500.000 i 5000.000
1‘:~ L H2S
: cos
2
4 | — cs2
B r/——’A‘-
5
6
a
8-
Component Area
H2S 19892.1800
cos 24318.3300
CS2 28423.4360
72633.9460

C-90
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Valero Refining - Texas L.P.
Source: Sulften Tailgas Incinerator
Test Date: March 27, 2008

ARI Reference Method Monitoring Data

H555-283



Velero Refining - Texas LP, Corpus Christi, Texas
Sulften Unit - Tailgas Incinerator Exhaust

: ARI Reference Method Monitoring Data
0, CO, NO, co
Date/Time % db by vol. % db by vol. ppmv db ppmv db Comments
3/27/068 6:42:30 0.18 -0.07 Q.00 56
3/27/08 6:42:45 0.14 -0.07 0.00 56
3127108 6:43:00 0.05 007 0.00 53
3/27/08 6:43:15 0.05 -0.07 0.00 5.0
3/27/08 6:43:30 0.04 -0.07 0.00 56
3/27/08 6:43:45 0.04 0.07 0.00 56
3/27/08 6:44:00 0.04 0.07 0.01 6.2
3127108 6:44:15 0.04 -0.07 0.00 3.2 Calibration Error
327708 6:44:30 0.04 .07 0.00 26 O, CE Zero = 0.04
3/27/08 §:44:45 0.04 -0,07 0.00 3.0 €O, CE Zero = -0.07
3/27/08 6:45:00 0.03 0,07 0.00 3.2 NO, CE Zero = 0.0
3127108 6:45:15 0.04 -0.07 0.01 3.2 CO CE Zero = 3,0
3127108 6.45:30 0.03 .07 0.26 32
3/27/08 6:45:45 0.13 -0.07 0.04 32
3127108 6;46,00 357 0,06 0.03 32
3/27/08 6:46:15 8.31 0.06 0.02 32
3127108 6:46:30 9.52 0.06 0.00 32
3127108 6:46:45 961 0.06 0.00 34
3/27/0B 6:47:00 9.68 0.06 0.01 3.1
3127/08 6:47:15 9.82 0.06 0.00 3.1
3/27/0B 6:47:30 9.93 0.06 0.02 a1
3127108 6:47:45 9.98 -0.06 0.01 a1
3127108 6:48:00 10.00 -0.06 0.01 3.1 Calibration Error
EYL T Y Y T SR——— T ¥ T S ———_ 61 Cx O5CESpan=-10.02
3/27/08 5:48:30 10.02 0.06 0.00 3.2
3/27/08 6:48:45 10.02 0.06 0.00 3.2
327108 6:49:00 10.03 0.0 0.00 3.1
327108 6:49.15 10.03 0.06 0.22 39
3/27/08 6:49:30 10.03 0.05 0.14 34
2708 6:49:45 9.07 0086 0.02 31
3127108 6:50:00 6.12 0.06 0.00 34
3/27/08 6:50:15 5.15 0,06 0.00 37 Calibration Error
3727108 6:50:30 5.05 0.06 0.00 34 O, CE Wid = 6,05
/27108 6:50:45 5.05 0,06 0.00 31 -
3/27/08 6:51:00 5.05 0.0 0.00 3.1
3/27/08 6:51:15 5.05 -0.06 0.00 36
3127108 6:51:30 505 .06 0.02 37
3127108 6:51:45 517 0.08 0.09 33
3127/08 6:52:00 7.47 2,61 0.01 11
3/27/08 6;52:15 5.21 8,57 0.00 08
3/27/08 6:52:30 1.45 13.20 0.00 0.8
3/27/08 6:52;45 0.24 16.27 0.00 0.8
3/27/08 6:53:00 0.05 17.37 0.00 0.8
3127106 6:53:15 0.03 17.59 0.00 0.8
3/27/08 6:53:30 0.02 17.63 0.00 0.8
3127/08 6:53:45 0.02 17.65 0.00 0.8
3127108 6:54:00 0.01 17.66 0.00 0.8
3127108 6:54:15 0.01 1767 0.00 0.8
3127108 6:54:30 0.01 17.67 0.00 08
3/27/08 6:54:45 0.01 17.68 0.00 08
3127100 6:55:00 0.01 17.72 0.00 11
3127108 6:55:15 0.00 17.64 0.00 14 Calibration Error
3727/08 6:55:30 0.00 17.84 0.00 GE] TO, CE Span = 17.84
3/27/08 6:55:45 0.00 17.84 0.00 0.8
3/27/08 B:56:00 0.00 17.84 0.00 1.1
3/27/08 6:56:15 0.00 17.85 0.00 1.4
27108 6:56.30 0.00 17.85 0.00 14
327108 6:56:45 0.00 1781 0.00 14
3/27/08 6:57:00 0.01 14.62 0.00 17
3/27/08 6:57:15 0.02 10.45 0.00 20
3/27/08 6:57:30 0.02 9.07 0.00 20
3/27/08 6;57:45 0.02 8.97 0.00 2.0 Calibration Error
327708 6:58:00 0.02 .96 0.00 2.0 CO, CE Mid = 8.95
3127/0B 6:58:15 0.02 8.95 0.00 20
3/27/08 6:58:30 0.02 8.95 0.01 2.0
3/27/08 6:58:45 0.02 B.95 0.00 2.0
3/27/08 6:59:00 0.02 8.95 0.00 20
3/27/08 6:59:15 0.02 895 0.00 20
3127108 6:59:30 0.02 8.94 0.03 23
3127/08 6:59:45 127 8.14 182 26
3/27/08 7:00:00 515 417 17.10 3.2
3/27/08 7:00:15 2,10 1.44 53.53 36
3/27/08 7.00:30 0.39 0.27 91.93 3.8
312708 7:00:45 0.18 0.04 90.45 37
3/27/08 7:01:00 0.09 0.00 56.42 43
3127/08