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Entech Engineering conducted an initial demonstration of compliance test on the Unit 39.1
Tail Gas Incinerator at the ConocoPhillips Company, Sweeny Refinery in Old Ocean, Texas. The
test program was conducted on November 17 and 18, 2009 under ConocoPhillips Company Service
Order No. SO4511980040.
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of this program, are enclosed. Please note that the results presented in this report are only related to
the items tested or the samples as received by Entech’s lab; further, this report will not be
reproduced, without the written approval of the client. Please contact us at our League City, Texas
office if you have any questions or comments concerning the findings of this program.

Sincerely,

N

Joseph Muir
Senior Environmental Scientist

Reviewed by: Approved by:
A [ S
Va:
Jared’'Vawter Edward J. ternak

Environmental Scientist I1 Technical Manager



ENTECH ENGINEERING INC.

P. O. Box 890746 * Houston, Texas 77289-0746 « (281) 332-3118

CONOCOPHILLIPS COMPANY
SWEENY REFINERY
UNIT 39.1 TAIL GAS INCINERATOR (EPN 39.1-95-118)
INITIAL DEMONSTRATION OF COMPLIANCE TEST

(TCEQ REGULATED ENTITY NUMBER: RN101619179; CUSTOMER REFERENCE
NUMBER: CN601674351; ACCOUNT ID. BL-0042-G; PERMIT 5920A AND PSD-TX-103M3)

(ENTECH REPORT NO. ER2009-12-409)

PREPARED BY
ENTECH ENGINEERING INC.
LEAGUE CITY, TEXAS

NOVEMBER 2009

PREPARED FOR

CONOCOPHILLIPS COMPANY
OLD OCEAN, BRAZORIA COUNTY, TEXAS

SAMPLING LOCATION

CONOCOPHILLIPS COMPANY
SWEENY REFINERY, UNIT 39.1 TAIL GAS INCINERATOR
OLD OCEAN, BRAZORIA COUNTY, TEXAS




ENTECH ENGINEERING INC.

P. O. Box 890746 » Houston, Texas 77289-0746 « (281) 332-3118

TABLE OF CONTENTS
Section Page
1.0 Summary 1
2.0  Test Method and Equipment Description 3
3.0  Results and Discussion 9
APPENDICES

Appendix

A. Field “Raw” Data
B. Laboratory Analyses

C. Example Calculations and QA/QC Data

D. Instrument Specifications

E. Equipment Calibrations

F. Calibration Gas Certifications
G. Process Data

H. Resumes

L Chain of Custody

J. Personnel Information



ENTECH ENGINEERING INC.

P. O. Box 890746 » Houston, Texas 77289-0746 « (281) 332-3118

SECTION 1.0 SUMMARY

Entech Engineering Inc. was retained by ConocoPhillips Company to conduct an initial
demonstration of compliance test on the Unit 39.1 Tail Gas Incinerator (TGI) at the Sweeny Refinery
in Old Ocean, Brazoria County, Texas. The objective of this program was to demonstrate initial
compliance of Unit 39.1 TGI Unit according to the Texas Commission on Environmental Quality
(TCEQ) Permit No. 5920A and PSD-TX-103M3. The emission compliance test program was
performed on November 17 and 18, 2009, and was coordinated by Mr. Sean O’Brien of
ConocoPhillips Company. TCEQ was given notification of testing but no investigator was present
to observe the compliance testing.

The Sweeny Refinery’s Unit 39.1 TGI, which is designated in the permit as Emission Point
Number (EPN) 39.1-95-118, is designed to control reduced sulfur in the tail gas of the sulfur
recovery unit (SRU). The TGI fires either fuel gas or sweet natural gas as its primary fuel.
According to the permit, the SRU TGI has to conduct an initial stack sampling to establish the actual
pattern and quantities of air contaminants being emitted into the atmosphere.[Special Condition 15].
Air contaminants emitted from TGI to be tested include volatile organic compound (VOC), nitro gen
oxides (NO,), carbon monoxide (CO), sulfur dioxide (SO,), hydrogen sulfide (H,S), and particulate
matter less than or equal to ten microns (PM,,) emissions.

For the compliance test, Entech Engineering conducted three one-hour runs on particulate
matter (PM) instead of PM,,, and NO,, CO, VOC, SO, emissions, and three four-hour runs on H,S
emissions, with the unit operating at or near the maximum achievable capacity. Velocity, moisture,
and flow were measured at the TGI stack to determine mass emission rates. Additionally,
ConocoPhillips Company personal collected and analyzed fuel samples during the compliance test
period for fuel composition.

A summary of the emission compliance test results is presented in Table 1. The results
showed that the incinerator met all requirements under the TCEQ permit. Test methods and
equipment descriptions are presented in Section 2.0 and results and discussion are presented in
Section 3.0.
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Table 1
ConocoPhillips Company
Sweeny Refinery
Old Ocean, Brazoria County, Texas
Unit 39.1 Tail Gas Incinerator (EPN 39.1-95-118)
Initial Demonstration of Compliance Test Summary
(TCEQ Regulated Entity Number: RN101619179; Customer Reference Number CN601674351;
Account ID No. BL-0042-G; Permit 5920A and PSD-TX-103M3)

Pollutant Pollutant Allowable Permit Allowable

Conc. Exceeded

(Yes/No)

ppmv, dry | grains/DSCF | Ib/hr Ib/hr

CO 64.74 N/A 5.41 8.95 No
SO, * 0.9 N/A 0.18 51.17 No
NOy 13.85 N/A 1.90 237 No
voC 1.08 N/A 0.14 0.24 No
PM N/A 0.007 I.16 0.29 Yes
H,S* 0.27 N/A 0.03 1.09 No

* - SO, and H,S stack concentration were determined by the method detection limits.
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SECTION 2.0 TEST METHOD AND EQUIPMENT DESCRIPTION

The emission test equipment, procedures, and analytical methods used in this program were
those described in the Environmental Protection Agency (EPA) Code of Federal Regulations (CFR),
Title 40 (Protection of the Environment), Part 60 (New Source Performance Standard), Appendix
A. Sampling equipment was prepared and calibrated at the Entech Engineering facility prior to
transportation. At the site, sampling equipment was set up, checked out, and employed according
to the following Reference Method procedures.

EPA Reference Method 1- “Sample and Velocity Traverses for Stationary Sources”.
The TGI outlet is a circular stack with an internal diameter (ID) measuring 78 inches
with two three-inch ports installed at 90° apart that conform to the requirements
specified in the EPA Reference Method 1. Based on the sample port locations,
Entech Engineering determined that a minimum of twelve traverse points was
required to obtain representative emission samples. Each traverse point was sampled
for five-minutes to obtain representative samples. Reference Method 1 procedures
were also used to verify the absence of cyclonic flow; a schematic of the outlet
sampling location is shown in Figure 1.

EPA Reference Method 2- “Determination of Stack Gas Velocity and Volumetric
Flow Rate (Type S Pitot Tube)”. Volumetric flow rate was determined by measuring
the velocity using a Type S (Stausscheibe or reverse type) pitot tube with an assigned
baseline coefficient of 0.84 and differential pressure gauge (inclined manometer).

EPA Reference Method 3A - “Determination of Oxygen and Carbon Dioxide
Concentrations in Emissions From Stationary Sources (Instrumental Analyzer
Procedure)”. Excess oxygen (O,) was measured by instrumental methods.

EPA Reference Method 3B - “Gas Analysis for the Determination of Dry Molecular
Weight”. Excess carbon dioxide (CO,) concentrations were measured per Reference
Method 3. Tedlar bag sample was collected using an evacuation tank and analyzed
for CO, concentrations using an Orsat Gas Analyzer. The results were used to
determine the stack gas molecular weight.

EPA Reference Method 4 - “Determination of Moisture Content in Stack Gases”.
Moisture content of the stack gas was measured by condensing flue gas moisture in
Modified and Greenburg-Smith impingers immersed in an ice water bath and
determining the moisture gain by gravimetric analysis. A schematic of the RM 4
sampling train is shown in Figure 3.

EPA Reference Method 5 - “Determination of Particulate Emissions in Stationary
Sources”. The Test includes both the front-half catch and the back-half catch as in
required by the TCEQ.
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EPA Reference Method 6C- “Determination of Sulfur Dioxide Emissions From
Stationary Sources (Instrumental Analyzer Procedure)”.

EPA Reference Method 7E - “Determination of Nitrogen Oxides Emissions From
Stationary Sources (Instrumental Analyzer Procedure)”.

EPA Reference Method 10 - “Determination of Carbon Monoxide Emissions From
Stationary Sources”.

EPA Reference Method 15- “Determination of Hydrogen Sulfide, Carbonyl Sulfide,
and Carbon Disulfide Emissions From Stationary Sources”. Sulfide concentrations
were determined using a Shimadzu gas chromatograph equipped with a flame
photometric detector (GC/FPD). Sulfide calibrations were performed with a VICI
Metronics Dynacalibrator using sulfide permeation tubes. Off-gas samples were
conditioned with a particulate filter and SO, (citrate buffer) scrubber.

EPA Reference Method 18- “Measurement of Gaseous Organic Compound
Emissions by Gas Chromatography”. Integrated VOC samples were collected in
Tedlar bags and analyzed for methane and ethane using gas chromatograph equipped
with flame ionization detector (GC/FID). Methane and ethane measured in the
samples were excluded from the VOCs measured by the THC.

Reference Method 25A- “Determination of Total Gaseous Organic Concentrations
Using a Flame lonization Analyzer”. VOCs will be measured as propane equivalent.

In this test program, Continuous Emission Monitoring Systems (CEMS) were used to

determine the gaseous concentrations of Nitrogen Oxides (NOy), Sulfur Dioxide (S0O,), Carbon
Monoxide (CO) and excess Oxygen (O,,. An Entech test trailer equipped with a sampling systems
conforming to the Reference Method specifications was used for the test. A description of the

Entech Engineering CEM systems is presented as follows:

Thermo Environmental Instruments, Inc. NOy Analyzer-

Model No. 42C

Serial No. : 42CHL-77922-387

Principal : Chemiluminescence

Calibration High Span- 53.7 ppmv NO, in N,

Mid Span -  24.6 ppmv NO, in N,
Low Span- N, Zero Gas
Full Span : 0 - 53.7 ppmv NOy
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Thermo Environmental Instruments, Inc. SO, Analyzer -

Model No. 43C High Level

Serial No. : 410005567

Principal : Non-dispersive Ultraviolet
Calibration High Span - 47.3 ppmv SO, in N,

Mid Span -  22.2 ppmv SO, in N,
Low Span- N, Zero Gas
Full Span : 0 -47.3.0 ppmv SO,

California Analytical Instruments, Inc. CO/CO,/O, Analyzer-

Model No. 300

Serial No. : 1MO08015

Principal : NDIR

Calibration High Span- 297.0 ppmv CO in N,

Mid Span -  132.0 ppmv CO in N,
Low Span- N, Zero Gas

Full Span : 0 - 297 ppmv CO

Calibration HighSpan -949%O,inN,
Mid Span -4.94 % O, in N,
Low Span - N, Zero Gas

Full Span : 0-949 % O,

J.U.M. Engineering, Inc. THC Analyzer (Stack) -

Model No. VE 7

Serial No. : Entech #4 (9560390)

Principal : Flame ionization detector

Calibration High Span - 88.4 ppmv propane in N,

Mid Span - 52.6ppmv propane in N,
Low Span - 31.0 ppmv propane in N,
Zero Span - N, Zero Gas

Full Span : 0 - 100 ppmv THC

Sampling System (NO,/SO,/CO/O, CEMS) - A diaphragm pump was used to draw
samples continuously from the sampling points through a heated probe and a heated
Teflon® sample line. A condenser and a series of filters were used to condition the
samples by removing moisture and particulate matter from the samples. Control
valves and rotameters were used to regulate the conditioned gas flow to the
instruments. All emission concentrations were measured on a dry-basis.

Instrument Calibration - Calibration gases for NOy, SO, CO and O, were first
sent directly to the instruments to check linearity of the instruments (Calibration
Error Check). The calibration gases were then sent via a sample line to a three-way
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valve located behind the sample probe and back to the instrument to verify system
bias (System Bias Check). Procedures used in the system bias check were repeated
after each test run to measure the instrument drift (Calibration Drift). The calibration
gases for the NOy, SO, CO and O, calibrations were EPA Protocol 1 gases.

Data Acquisition - A Yokbgawa HR 1300 hybrid recorder was used to record the
CEMS output on a continuous basis. Final NOy, SO, CO and O, readings were
corrected for the system bias and instrument drift.

The Reference Methods 2, 3A, and 4 results were used to calculate the stack flow rates,
which were then used to determine the pollutant mass emission rates in pounds-per-hour (Ib/hr).
Entech Engineering gaseous emission sampling configurations and schematic of the stack sampling
location is presented in Figure 1. Reference Method 5 sampling equipment is presented in Figure
2.
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Figure 1.
ConocoPhillips Company

Old Ocean, Texas

Unit 39.1 Tail Gas Incinerator (EPN 39.1-95-118)

(TCEQ Account No. BL-0042-G; Permit No. 5920A)
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Figure 2
ConocoPhillips Company
Old Ocean, Texas
Unit 39.1 Tail Gas Incinerator (EPN 39.1-95-118)
(TCEQ Account No. BL-0042-G; Permit No. 5920A)
Reference Method 5 - Particulate Matter Sampling Train
(Drawing Not to Scale)
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SECTION 3.0 RESULTS AND DISCUSSIONS

Entech Engineering conducted an Initial Demonstration of compliance test on the Unit 39.1
Tail Gas Incinerator at the ConocoPhillips Company, Sweeny Refinery in Old Ocean, Brazoria
County, Texas. The objective of the program was to determine initial demonstration of compliance
of the incinerator according to TCEQ Permit 5920A and PSD-TX-103M3. The compliance test was
conducted on November 17 and 18, 2009, with the unit operating at maximum achievable
conditions.

During the compliance test, the NO, emissions averaged 13.85 parts-per-million-by-volume-
dry-basis (ppmvd) and 1.90 pounds-per-hour (Ib/hr). SO, emissions averaged 0.9 ppmvd and 0.18
Ib/hr. The CO emissions averaged 64.74 part-per-million-by-volume-dry-basis (ppmvd) and 5.41
pounds-per-hour (Ib/hr). The VOC emissions averaged 1.08 part-per-million-by-volume-dry-basis
(ppmvd) and 0.14 pounds-per-hour (Ib/hr). The PM emissions averaged 0.007 grains-per-dry-
standard-cubic-feet (grains/DSCF) and 1.16 pounds-per-hour (Ib/hr). The H,S emissions averaged
0.27 part-per-million-by-volume-dry-basis (ppmvd) and 0.03 pounds-per-hour (Ib/hr).

Test results and selected test parameters for the incinerator are presented in Table 2. Stack
VOC emission and particulate matter data summaries are presented in Table 3 and 4 respectively.
All other pertinent data of the test program is contained in the appendices. The field raw data and
laboratory analysis are contained in Appendices A and B. Example calculations and QA/QC data
and instrument specifications are presented in Appendices C and D. Equipment calibrations,
calibration gas certifications, process data, resumes, chain of custody, and personnel information are
presented in Appendices E through J.
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Table 2
ConocoPhillips Company, Sweeny Refinery
Old Ocean, Brazoria County, Texas
Unit 39.1 Tail Gas Incinerator (EPN 39.1-95-118)
Initial Demonstration of Compliance Test
(TCEQ Regulated Entity Number: RN101619179;
Customer Reference Number: CN601674351; Account ID No. BL-0042-G;
Permit No. 5920A and PSD-TX-103M3)

Test ID Test 1 Test 2 Test 4 Average
Sampling Date 11/17/09 11/18/09 11/18/09 -
Sampling Time 15:10 - 16:10 11:15-12:15 13:15 - 14:15 -
Sampling Duration IMinutes 60 60 60 60
Operation Data
Production Rate lLong Tons/day NA NA NA NA
Stack Data
Oxygen (O2) vol%, dry 2.71 3.00 1.85 2.52
Carbon Dioxide (CO2) vol%, dry ~4.30 4.43 4.47 4.40
Moisture % 8.19 10.15 9.71 9.35
Stack Temperature °F 547.5 548.7 546.3 547.5
Stack Gas Velocity ft/sec 20.17 20.43 20.28 20.29
Volumetric Flow Rate DSCFM 19326.95 19118.60 19116.66 19187.40
Emission Data
Nitrogen Oxides (NOx) ppmv, dry 13.98 13.67 13.91 13.85
Ib/hr 1.94 1.87 1.90 1.90
Sulfur Dioxide (SO2) ppmv, dry 09 09 99 09
1b/hr 0.18 0.18 0.18 0.18
Carbon Monoxide (CO) ppmv, dry 55.49 60.14 78.60 64.74
Ib/hr 4.68 5.01 6.55 5.41
Volatile Organic Compound (VOC) ppmv, dry 1.37 1.37 049 1.08
Ib/hr 0.18 0.18 0.06 0.14
Hydrogen Sulfide (H:S) mv, dry 027 0.27 0.27 0.27
Ib/hr 0.03 0.03 0.03 0.03
mg/DSCF 0.42 0.38 0.49 0.46
Particulate Matter rains/DSCF 0.006 0.006 0.008 0.007
Ib/hr 1.07 0.96 1.24 1.16

Note: Shaded areas represent minimum detectable limits.

NA - Not Available

10
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ENTECH ENGINEERING INC.

Table 3. ConocoPhillips Company, Sweeny Refinery
Unit 39.1 Tail Gas Incinerator (EPN 39.1-95-118)
Stack VOC Emission Data Summary (Based on THC)

Test Parameters

Test ID 1 2 3 Average
Test Date 11/17/09 11/18/09 11/18/09 NA
Testing Period 15:10 - 16:10 | 11:15-12:15 [ 13:15- 14:15 NA
Duct or Stack Conditions
Oxygen (02) (vol%) 271 3.00 1.85 2.52
Carbon Dioxide, (CO2) (vol%) 4.30 4.43 4.47 4.40
Flue Gas Temperature (F) 547.50 548.70 546.30 547.50
Moisture Content (vol%) 8.19 10.15 9.71 9.35
Velocity (ft/'sec) 20.17 20.43 20.28 20.29
Volumetric Flow Rate (DSCF/min) 19326.95 19118.60 19116.66 [19187.40
Emission Data

Methane (C1) ppmv, dry 1.981 2.114 4.728 2.941
Methane as Propane ppmy, dry 0.660 0.705 1.576 0.980
Ethane (C2) ppmv, dry 0.220 0.220 0.220 0.220
Ethane as Propane ppmv, dry 0.147 0.147 0.147 0.147
C1 & C2 as Propane ppmv, dry 0.807 0.851 1.723 1.127
THC (including C1 & C2) |ppmv, wet 2.000 - 2.000 2.000 2.000
THC (including C1 & C2) |ppmv, dry 2.178 2.226 2.215 2.206
C1 & C2 as Propane ppmv, dry 0.807 0.851 1.723 1.127
THC (excluding C1 & C2)* |ppmv, dry 1.371 1.375 0.492 1.079
THC (excluding C1 & C2)* |Ib/hr 0.182 0.180 0.064 0.142

Note: Shaded areas represent minimum detectable limits.
* Note: Total Hydrocarbons reported as propane equivalent, excluding methane and ethane.

11




9L00°0 6%°0 786°0F 1’0z L 6'CI 88 'y €
6500°0 8¢°0 £09'8¢ 81 0's 86 I'y LS [4 3orIS
$900°0 w0 $68°0F 'Ll 1'01 oL I'e 67 I
Josp/ure13 Josp/ux Josp () [€50) (3ur) (3ur) (3ur)
=orwhm\,“\o¢coo :otm%“ﬂ:ou HMW_N_ MM/O A [210L omw“wﬁ_mﬂc“u“m Je1oL Usep\ JIeH Juold be3) 18 ai1salL MM__MWMM
arenonIed Jre[nonIed K1 paroonio)

JIeH yoeqd

JIEH Juol]

SINSIY ANe[NONILJ S POYIIJA DUAIJIY
1591, duerduio)) Jo UONBISUOW(] [eIIU]

(8TT-S6-1°6€ NdA) 101e1ouUidU] SeD) [lB], ['6E NU)
sexa, ‘uead() pIo

Auedwo)) sdiiygodouo)
RA{ULNY

8Lie-zee (182) 9vL0-68¢LL SeXa] ‘UOISNOH 92068 X08 'O'd

"ONI “ONINFINIONT HIFLINT

12



ENTECH ENGINEERING INC.
P.O. Box 890746 « Houston, Texas 77289-0746 + (281) 332-3118

Appendix

A.

B.

APPENDICES

FIELD “RAW” DATA

LABORATORY ANALYSIS

EXAMPLE CALCULATIONS AND QA/QC DATA
INSTRUMENT SPECIFICATIONS

EQUIPMENT CALIBRATIONS

CALIBRATION GAS CERTIFICATIONS
PROCESS DATA

RESUMES

CHAIN OF CUSTODY

PERSONNEL INFORMATION



ENTECH ENGINEERING INC.
P.O. Box 890746 » Houston, Texas 77289-0746 « (281) 332-3118

APPENDIX A.

FIELD “RAW” DATA
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Determination of Minimum Number of Traverse Points
(40CFR60 Appendix A, Reference Method 1 or 1A)

By using the appropriate minimum number of traverse points figure in RM1 determine the number
of traverse points recommended by both distance A and distance B, which have units of distance
“stack duct diameters”. This figure must be read vertically from either the top down, for distance
A, or from bottom up, for distance B. The greater number of traverse points, as determined by each
of the two distances will be the number of traverse points recommended for use. Skefch a drawing
of the stack below with both distances A and B and duct diameter shown. Show both elevation
and plane views. Place an “X” at location of sampling console (if applicable) and include its
height with respect to grade.

How distances are determined: Aneasured / schematic (circle one) other

©
Distance A 2 ﬁée / inches (circle one) Duct diameters 3. 2]
Recommended number of traverse points as determined by Distance A / 2
Distance B éc/ (fe//f;)/ inches (circle one) Duct diameters 6{ s

(2

Recommended number of traverse points as determined by Distance B

Stack diameter at port 7 8 feet / fhch€sYcircle one)
Plane View Elevation View
20’
’5” :
H | 6y’
Neflh o Nuth \rron
Date: 1 /270
" Signature (Personnel): = - - -
Signature (Team Leader): AN S

IO MAKE CORRECTION, USE SINGLE LINE, MARK THROUGH THE INCORRECT DATA, INITIAL, AND DATA
DO NOT USE PEN OR LIQUID PAPER TO COMPLETE COVER INCORRECT DATA. |

[\\Enieng\RTemplales\DétziShce(s\Ver.Z\Trziveréepoimworksheets.Wpd-] -
November 2004

/24
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Stack ID at Port 7 C(

Traverse
Point

No.

1
2

Traverse Point Layout for Circular Stacks

feet /m@circle one)

Column A
Length Factor

Port Extension

Column B

Traverse Points

/%

Column C

Traverse Pt. + Reference

K, K, x Stack ID (K, x Stack ID) + Port Ext.
O.o{¢ 3.43) 2/.43)
oY, -394 24.3
0.2% 23.04¢ yl- 044
0.704 5¢ -1 2290
0.45¢ 66 . 6lr 49 6()
0.9¢¢ 74-5C1 1154

Date: ” //7/07

Az

feet @kircle one)
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Sampling Field Data Sheet
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o 103G £9%,290|.0G | .22 |/, a4 1 Z 230 | 53 |bey
(P 697.153
697,753 ,0¢ [R4y g | Z 2%) | &2 |54
7 g | A
3 2 | R
T | A
% =
5 =

s [* ("™ N

PSS IANIAN TN,
i

et i Lo ENE LS B P D
XNV TN A

éu«ug QR
KD [oN  [©6OR\ ]

L [160617/9,700 5% |5
12 Vg (] /%820  AF5 5% BLT
ol 11615 1119.29
2z
Elapsed Time Gas Volume Average Average Average Avcrage Average
(min) nYy AP SqRt AP AH Meter Temperature Stack Temp.
Source Sampling Configuration
N
Source Measuremenls ’ ) 1
Emission Point Height ({t): l 0 [¢] 'zo \ A -
Sampling Point Height (1t): /5’ 0, p - <
Stack Diameter {@ Exit): ( 7 % { . F_‘. 6 /
]
Stack Diameter (@ Port): 7 % " 6 4 0 ':.\ ¢
Port Length (in.): l % [ \L -
Port Size (in.): L‘\v‘ !
.
QA/QC Check v A ({{

Completencess

Centilied by:

Reasonablgpgs:

-

W72

Pcrsﬁ&?{Signulurc/Dulc)

A

A 4

U ¥ ¥Cam Leader (Signature/Datc)

F:Templales\Dala sheets\Field\Field Dala Sheet Template v1.2

Version 1.2: Fel

bruary 16, 2004

~ Y
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ENTECH ENGINEERING INC.

P. Q. Box 890746 . Houston, Texas 77289-0746 . (281)332-3118

Sampling Field Data Sheet

G7Z<

Plant: L Onm q)h’ //' p: Barometer ID; Ig ¢‘ Probe ID: G 5
Location: Qw% \_4 Baromerric Pressure (in. Hgk % ’ () Thermocouple ID: '7_-_ S C Thermomater / Thermacsuple
Unit: gq l §QU Static Pressure (in Hz0): _J0 Post-Test Thermocouple Check: .7 v

Source/ EPN:

TINCINERATOR.

Ambient Temperature (“F):

70 F

Pitot Tube ID: H '7 S (/

4. 896 |.

pue |- § y), Oq Meter Pre Leak Check: YY) / @@ /.5 a‘l/ﬂc PTCF: 0. W
Test 1D: 2.“ " Meler Post Leak Check: \00 \ @ \ E.,\ ' \lD(/ Pusnp ID: I
Test Operator: M VM‘(‘I&X Pitot (+) Tube Leak Check: Q) ° HZO £ /S geC  |Maer: f
Team Leader: {"m; MU Pitot () Tube Leak Check: 2y 424 (9 iS e lvover /. eVile
<
Nozle ID: .—-—-17‘564"\@ . s /. 8‘7
Filer 1110 Khoo 97 €)
as Mele Meter Temperature - ack
Traverse !_‘[!cl!éc DryRchL:lill\::;lu ab S Riap AH Inlet Outlet Punp Vacuurm ch:[:::):‘ulurc T'nll-[::lrc;lu I'l'(:rl‘nrmr‘lll;:l|)§cl Tcu?[:cl::lurc
Point
) (in H20) (in H:0) (in H20) (P (in He) a3 P (P P
N =) A8 i i e N R
-11s  [32.835].0% .2&% 1.3 IS0 [ psO | ¥7 (=247
‘ .2

2S|

o7
£ A0 .09

282

3L [L0F

234

3¢ €39 06

28s

F37.9¢0.0F

2%

nso 1B3>%d — = = p— s
2 1 74/.035]-03 |- 2GS /.40 25 | 95D 547

744.9%0|, 07

ISl

4> 510 [« Ob

2SY

79.528].

25s

15354000

<0

356.579. Ofp

S sty |-
SRR [Ny
QQQQQQ\QQQ“Qﬁ!=

axsd 950

Bt N)

{
, N
3 0 26
(700 Iy Yz 7%
EMcd Time Gas Volume Average Average Average Average Average
(min) (i) AP Sy Rt AP AH Mecler Temperature Stack Temp.

Source Measurements

Emission Point Height (11): ZO [

Sampling Point Height (lt): /50 \
W

Stack Diameter (@ Exit): ‘

Stack Diameter (@ Port):

Port Length (in.): /&"

Port Size (in.): ¢ v

QA/QC Check

Completeness

Certilied by:

Source Sampling Configuratien

5 )

F:Templates\(#fa sheets\Field\Field Dala Sheel Template v1.2

Team Leader (Signature/Date)

Version 1.2: February 18, 2004



ENTECH ENGINEERING INC.

P. O. Box 830746 . Houston, Texas 77289-0746 . (281)332-3118

VTl

Sampling Field Data Sheet

Plant:

Conaro le\l‘oe

Barometer ID: Ia 9[1 Probe ID: 67 €7_ (gc I
Location: ; '! 1 ,ppm Barometric Pressurc (in. Hg): &‘). O Thermocouple ID: 7. C .
Unit: ! ’ S w Static Pressure (in HO): | ' 0 Post-Test Thermocouple Check: f %
Source/ EPN: /N Ambicnt Temperature ¢F): % .F . Pitot Tube 1D: _é) .?’S C
Date: l-186-09 Metor Pre Leak Check: 5 )0 (P /S VAT e A &7
Test ID: 3 t”md f'_s_ Meter Post Leak Check: . 00t e /D“VK Pump ID: ,
Test Operator: éM’/M M Pitot (+) Tube Leak Check: BTl @ /K S€C  [Meter: ]
Team Leader: (m My Pitot () Tube Leak Check: ‘D" L) 9,51 p.{ /1€ Seo  |pomcr: / GO A
Nozzle ID: q%_.m H7o AH Std:
s/ /4 Q’f X fam“@ z H’ ﬁ@_‘l
T?;::e / %k _%;e DWRS:; ‘l:/lgcter AP SqRIAP AH — — Pump Vacwum | - Prrobe - Filter l_:_npll:ser Exit . Srtack
®) (in F,0) (in FEO) (in H:0) CF) CF) (in Hg) (°F) h (§ 7] (°F)
— | @ 35070 — — = | | — — —
-5 (ol .02 |, 205 ]84 & 12 K0 92 [587 5%
2| Jo - 1aS [, 0 . 2¥S |1.agf 3 XY o) 959 1955 | 5¢ Ho
FANES MS&D_)_O_% S 1 jY @ 8 | 2 19S@ [o<@ [SF [S5Y7
Y120 [7#.271].0 . 20S [ [.gYE | 2 £C | o <7 1259 |SC [S¥F
slas %S 07 |.op< |/ 848 i%__%l} 2 oS 900 |S5 527
gf 20 Z”.ér:.o‘-} S |- 8LF| T 2 e 992 (585 [0 S
— 7728458 — — — — —_— | T
2-1125 782 /110 1.00 [.O¥S |/ <& 23 | ot 2 196 (2957 | £8 [S4
21 40 %’g 807 |.90eC /.68 9A2 | £ | O 10X9 (260 |S@ [S£D
K 25100 Lo [/ segl 77 Lo 5 [osp los oSS Is o9
¥ s 7‘2 01.o02 Laws | /PP 9 | & > o) &8585 | ¥ [sY
<lSS % Ol .24 /. S8Y| 7 | F2 | & [958 o052 [ 53 s%_
(oo 03 .S/ €8 7S/ 12 | & (9SS |9F3 |S¥ |[SH4
0
Elapsed Time Gas Volume Average Average Average Average Average
(min) ®) AP Sq Rt AP AH Meter Temperature Stack Temp.

Source Measurements

Emission Point Height (ft): zw *
Sampling Point Height (ft): (So '

Stack Diameter (@ Exity. A °°
Stack Diameter (@ Port): % w
Port Length (n): /"

Port Size (in.):

L

QA/QC Check

Completeness

Certified by:

Source Sampling Configuration

&

F:Templates\Data sheets\Field\Field Data Sheet Template vt,2

Team Leader (Signature/Date)

A

Version 1.2 February 16, 2004



ENTECH ENGINEERING INC.
P. O. Box 890746 . Houston, Texas 77289-0746 . (281)332-3118

Impinger Catch
D hJ
cientt (Pngce Thi VWO S
Location: 6 (ASERAN A )
Unit: (?) G( . ’ -
Sampling Location: S B{) g €T
Date: W 1 ¥ ’ o9
Test No: |
Balance ID: | ~ 3
Impinger Solution Amount of Impinger Tip Final Initial Weight
Number Used Solution (ml) | Configuration Weight (g) Weight (g) Difference (g) Final Visual Observation
1 e | 155 | W Q71| 556 [ 5%.5
2 the | (60 [C&4 [(F06] /0.5 | 14.0 Ko
3 — — M\
4 |8 bd M R85 9] 30)o 4.9 blve /pin I
5
6
7
8

Total Weight Gain of Impingers (g)= 7 7 rL'/
it l (?’/ ° 9

Date:

Signature: W

/\__/

Independent Verification
of Calculations

Explanation: Someone other than the person who performed the
original work and associated calculations must verify that these
calculations have been performed correctly.

Date: [/IJ‘/IO

y-

7

Signature

Revision 1.1.1 10-28-04

Ao




ENTECH ENGINEERING INC.
P. O. Box 890746 . Houston, Texas 77289-0746 . (281)332-3118

Impinger Catch
Clent: /% /(_{‘ 3
Location: g, cery
Unit Ra(
Sampling Location:  $ Hir  [acsy "a/' ~
Date: lA/{e(D7
Test No: 2_
Balance ID: IT L-— }
Impinger Solution Amount of Impinger Tip Final Initial Weight
Number Used Solution (ml) Configuration Weight (g) Weight (g) Difference (g) Final Visual Observation
3 M2 {00 A 22%.4 [56.2 7L
2 Mo 1o= LS (7.3 1$%.4 2.4
3 ~ ~ M
i el el | = M (397 13359 | 7.4
5
6
7
8

Total Weight Gain of Impingers (g) =

/(- /%07

Date:

Signature: /

Independent Verification
of Calculations

Explanation: Someone other than the person who performed the
original work and associated calculations must verify that these
calculations have been performed correctly.

e 1120 g
Signature Mﬁr’“‘)
[ —

Revision 1.1.1 10-28-04

A7




ENTECH ENGINEERING INC.
P. O. Box 890746 . Houston, Texas 77289-0746 . (281)332-3118

Impinger Catch
Client: (aha‘\p(’l'"“g)
Location: Sw‘,‘_,
Unit; 34.‘
Sampling Location: 5i lx! $‘“ lues tv.
Date: "/[l" (99
Test No: 7“ $
Balance ID: TL~ Y
Impinger Solution Amount of impinger Tip Final Initial Weight
Number Used Solution (ml) Configuration Weight (g) Weight (g) Difference (@) Final Visual Observation

1 H,? [o0 M 2290 |ts72 |74 Clea-

2 Ry 0 foo le$ 170.! [$2.72 .4 Clear

3 - = ™M

4 51 be( - ~ 2724 |2682 1.2 | Blue [pik

5

6

7

8

Total Weight Gain of Impingers (g) =
Date: /I/I‘G/oq
H
Signature (Personnel): /
Independent Verification
of Calculations

#Explanation: Someone other than the person who performed the
ariginal work and associated calculations must verify that these
calculations have been performed correctly.

HDate: I /l ;"/0 7
Signature (Team Leader) ME‘—Q

(S

TO MAKE CORRECTION, USE SINGLE LINE, MARK THROUGH THE INCORRECT DATA, INITIAL, AND DATA.  (November 2004)

DO NOT USE PEN OR LIQUID PAPER TO COMPLETE COVER INCORRECT DATA. [\Enteng\F\Templates\DataS

A&

heets\Ver.2\RM4\Refere~2.wpd]



ENTECH ENGINEERING INC.

P. O. Box 890746, Houston, Texas 77289-0746, (281) 332-3118

Orsat Analysis Results

Client.  loapeo

|Location: O Oenq 14

Unit: 34.1

Sampling Location: 5&4/{'

Date: 1(/]7/29

Leak Check:

Personnel: 2414

Test No. | Run No. CO2 0,+CO>» 0: Test No. | Run No. CO2 02+CO2 02
(%) (%) (%) (%) (%)
1 Y.3 1
77 2 43 2
3 43 3
Average (<.} i-j ___ | Average
Test No. | Run No. CO2 02+CO; 02 Test No. | Run No. CO2 02+CO2 02
(%) (%) (%) (%) (%)
1 qY 1
TL 2 |ds 2
3 4o 3
Average | 4-3 ' Average
Test No. | Run No. CO2 024+COs (7] Test No. | Run No. CO2 02+CO2 02
' (%) (%) (%) (%) (%)
1 4. 5 1 ‘
Ty 2 | 4¢ 2
3 45 3
Average | 447 Average
Test No. | Run No. CO2 | 0.4c0, 02 Test No. | Run No. CO2 02+CO2 (6]
(%) (%) (%) (%) (%)
1 : 1 )
2 2
3 3
aveage | NN | Average
Test No. | Run No. CO: 0,+CO 02 Test No. | Run No. CO; 02+CO2 02
2 2
(%) , (%) (%) (%) (%)
1 1
2 2
3 '3
Average Average -

A7
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Run averages corrected for bias

Operator:
Plant Name:
Location:
02
Run %
1 2.7093
2 3.0015
3 1.8526

JMM

conoco

0ld ocean, TX
co NOX
ppm ppm
55.49 13.980

60.14 13.672
78.60 13.906

THC
ppm
0.19
0.75
1.95

RESULTS

502

ppm
-0.575
0.127
0.095

Page 1

V 4



Calibration Error Test at Run 1 .

S02

volts volts
11-17-2009
0.0537 0.0242
11-17-2009
0.0537 0.0079
11-17-2009
0.0588 0.0081
11-17-2009
0.0554 0.0145
11-17-2009
0.0381 0.0278
11-17-2009
0.0459 0.0277
11-17-2009
0.0449 0.0276
11-17-2009
0.0396 0.0277
11-17-2009
0.0392 0.0277
11-17-2009
0.0361 0.0277
11-17-2009
0.0423 0.0113
11-17-2009
0.0468 0.0080
11-17-2009
0.0475 0.0079
11-17-2009
0.0441 0.0081
11-17-2009
-0.0033 0.0082
11-17-2009
-0.0023 0.0082
11-17-2009
-0.0105 0.0037
11-17-2009
-0.0036 1.1237
11-17-2009
-0.0062 1.3685
11-17-2009
0.0028 2.0074
11-17-2009
-0.0023 2.5478
11-17-2009
-0.0013 2.4728
11-17-2009
-0.0030 2.0939
11-17-2009
0.0077 0.0907
11-17-2009
-0.0009 4.4630
11-17-2009
-0.0004 5.4091
11-17-2009
-0.0005 5.4131
11-17-2009
0.0005 5.4131
11-17-2009
0.2952 4.2451

02
%

11:29:

0.326

11:30:

0.329

11:31:

0.319

11:32:

0.319

11:33:

0.321

11:34:

0.315

11:35:

0.327

11:36:

0.326

11:37:

0.313

11:38:

0.310

11:39:

0.315

11:40:

1.823

11:41:

0.215

11:42:

0.209

11:43:

0.121

11:44:

0.005

11:45:

0.003

11:46:

3.170

11:47:

8.512

11:48:

8.533

11:49:

8.549

11:50:

8.832

11:51:

8.835

11:52:

8.470

11:53:

5.360

11:54:

5.319

11:55:

5.277

11:56:

5.276

11:57:

5.274

Cco

ppm

33
-0.0628
33
0.0107
33
-0.0196
33
-0.1050
32
-0.1101
33
-0.1179
32
-0.1107
33
-0.1022
32
-0.1062
33
-0.1018
33
-0.0293
33
-0.0129
33
-0.0093
32
-0.0166
33
-0.0048
32
-0.0096
33
-0.0656
32
1.7425

.1650
.2542
.2308
.2158
.0174
.5893
.0296
.4876
.7259
.8190
. 9408

w W W W W W W W W W
W N W N W NN W W W W
R s A A O N N N NN

w
w

CALERRO1

NOX

ppm
1.3911
-0.1232
-0.0528
-0.1557
-0.2159
-0.2506
-0.2092
1.4606
4.9111
5.0856
-0.1744
-0.0516
-0.0057
0.0218
0.0241
0.0319
0.0149
3.8306
4.8185
4.8548
4.8957
4.9443
4.9249
9.5747
9.3885
9.4394
9.4687
9.4806
8.3187

THC

ppm

5.37
5.37
.88
.54
.81
.59
.49
.96
.92
.61
.23
.68
.75

wi

A A DA W W W A AW oW

o
'—\

| |
o O
N W
w W

-1.05
-0.36
-0.62
0.28

-0.23
-0.13
-0.30
0.77

-0.09
~-0.04
-0.05
0.05

29.52

Page 1

4935

STRATA Version 2.0

S02
ppm
.242
.079
.081
.145
.278
277
.276
.277
.277
.277
.113
.080
.079
.081
.082
.082
.037
11.237
13.685
20.074
25.478
24.728
20.939
0.907
44.630
54.091
54.131
54.131
42.451

o O O O O O O O O O O O O o o o o

02

Vo

1ts

3.26

w W w w w w w w w

.29
.19
.19
21
.15
.27
.26
.13
.10

3.15

18.

2.
2
1.
0.
0.

31.
85.
85.
85.
88.
88.

84

53.
53.
52.
52.
52.

23
15

.09

21
05

03

70
12
33
49
32
35
.70
60
19
77
76
74

Co

volts

-0.

628

0.107

-0.
.050
.101
.179
.107
.022
.062
.018
.293
.129
.093
.166
.048
.096
.656
.425
.650
.542
.308
.158
20.

196

174

5.893

40.
44,

47

296
876

.259
48.
19.

189
408

NOX
volts
1.3911
-0.1232
-0.0528
-0.1557
-0.2159
-0.2506
-0.2092
1.4606
4.9111
5.0856
-0.1744
-0.0516
-0.0057
.0218
.0241
.0319
.0149
.8306
.8185
.8548
.8957
.9443
.9249
.5747
.3885
.4394
.4687
.4806
.3187
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11-17-2009 11:58:33 -0.0390 128.18
1.2818 0.0842 3.940 0.0034
11-17-2009 11:59:33 -0.0448 130.67
1.3067 0.0476 3.090 -0.0836
11-17-2009 12:00:32 1.2487 247.34
2.4734 0.0396 3.083 -0.0799
11-17-2009 12:01:33 -0.0692 303.53
3.0353 0.0422 3.054 -0.1114
11-17-2009 12:02:32 -0.0271 297.02
2.9702 0.0371 1.031 -0.1165
Calibration Error Test at Run 1
Operator: JIMM
Plant Name: conoco
Location: old ocean, TX

Reference Cylinder Numbers

Zero Low-range Mid-range
02 N2 cc9824 cch5212
co N2 ALM014290 ccl11686
NOXx N2 cc161053 cc241846
THC AIR cc161053 cc236179
502 N2 cc204173 ccl44163
Date/Time 11-17-2009 12:02:42
Analyte 02 co NOX THC S02
Units % ppm ppm ppm pp
Zero Ref cyl 0.0000 0.00 0.000 0.00
Zero Avg 0.0277 -0.33 0.082 0.07
Zero Error% 0.3 0.1 0.2 0.1
Low Ref Cyl 31.00
Low Avg 30.93
Low Error% 0.1
Mid Ref Cyl 4.9400 132.00 24.600 52.60
Mid Avg 4.9458 130.54 24.745 52.76 22.167
Mid Error% 0.1 0.5 0.3 0.2
High Ref cCyl 9.4900 297.00 53.700 88.40
High Avg 9.4831 297.09 54.116 88.45
High Error% 0.1 0.0 0.8 0.0
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CALERROL

A4

0.842 39.40
0.476  30.90
0.396 30.83
0.422 30.54

0.371 10.31

High-range

cc61285
cc151954
cc57866

PASSED
0.000

-0.051
0.1

22.200

47.300
48.223
2.0

0.034

-0.836
-0.799
-1.114
-1.165

-0.0390
-0.0448
1.2487

-0.0692
-0.0271



_ _ IBIASOL _
Initial System Bias Check for Run 1 . STRATA Version 2.0

02 CO NOX THC S02 02 CO NOX THC
S02
% ppm ppm ppm ppm volts Vvolts Vvolts

volts Vvolts
11-17-2009 12:03:47 10.6242 39.34 1.057 2.53 ~0.997 10.6242
0.3934 0.1057 0.253 -0.0997
11-17-2009 12:04:47 0.2923 -2.23 0.658 8.58 -0.555 0.2923
-0.0223 0.0658 0.858 -0.0555
11-17-2009 12:05:47 0.0976 -0.89 0.426 0.71 -0.154 0.0976
-0.0089 0.0426 0.071 -0.0154
11-17-2009 12:06:47 0.1104 -1.07 0.377 0.08 -0.084 0.1104
-0.0107 0.0377 0.008 -0.0084
11-17-2009 12:07:46 4.4406 -1.12 0.379 3.16 -0.577 4.4406
-0.0112 0.0379 0.316 -0.0577
11-17-2009 12:08:47 4.9161 -2.20 0.380 52.02 -0.784 4.9161
-0.0220 0.0380 5.202 -0.0784
11-17-2009 12:09:46 5.0379 0.29 0.294 52.29 -0.672 5.0379
0.0029 0.0294 5.229 -0.0672
11-17-2009 12:10:47 0.7344 116.66 0.340 52.23 -0.558 0.7344
1.1666 0.0340 5.223 -0.0558
11-17-2009 12:11:46 0.0905 131.58 0.272 9.73 -0.162 0.0905
1.3158 0.0272 0.973 -0.0162
11-17-2009 12:12:47 0.1108 120.28 0.248 2.10 -0.340 0.1108
1.2028 0.0248 0.210 -0.0340
11-17-2009 12:13:47 0.0825 ~0.17 18.095 1.48 0.370 0.0825
-0.0017 1.8095 0.148 0.0370
11-17-2009 12:14:47 0.0880 -2.07 24.364 1.32 0.674 0.0880
-0.0207 2.4364 0.132 0.0674
11-17-2009 12:15:47 0.1332 -1.98 21.980 1.20 0.329 0.1332
-0.0198 2.1980 0.120 0.0329
11-17-2009 12:16:46 0.0903 -2.40 0.362 1.15 -0.299 0.0903
-0.0240 0.0362 0.115 -0.0299
11-17-2009 12:17:47 0.1012 -1.88 0.415 1.02 -0.241 0.1012
-0.0188 0.0415 0.102 -0.0241
11-17-2009 12:18:46 0.1054 -1.95 0.628 0.98 0.202 0.1054
-0.0195 0.0628 0.098 0.0202
11-17-2009 12:19:47 0.1076 -1.74 0.798 1.13 1.449 0.1076
-0.0174 0.0798 0.113 0.1449
11-17-2009 12:20:46 0.1123 -2.36 0.927 0.95 2.918 0.1123
-0.0236 0.0927 0.095 0.2918
11-17-2009 12:21:47 0.1193 -2.31 0.973 1.03 4.229 0.1193
-0.0231 0.0973 0.103 0.4229
11-17-2009 12:22:46 0.1382 -2.27 0.973 0.91 5.694 0.1382
-0.0227 0.0973 0.091 0.5694
11-17-2009 12:23:47 0.2391 -2.82 1.238 0.99 20.505 0.2391
-0.0282 0.1238 0.099 2.0505
Initial System Bias check for Run 1
Operator: MM
Plant Name: conoco
Location: old ocean, TX

Reference Cylinder Numbers

Zero Span
02 N2 cc9824
co N2 ALM014290
NOX N2 cc241846
THC AIR cc236179
502 N2 ccl44163
Date/Time 11-17-2009 12:24:25 PASSED
Analyte 02 COo NOX THC S02
Units % ppm ppm ppm ppm
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Zero
Zero
Zero
Zero
Zero
Span
Span
Span
Span
Span

Ref Cyl
cal

Avg
Bias%
Drift%
Ref cyl
cal

Avg
Bias%
Drift%

0.0000
0.0277
0.0898
0.7

4.9400
4.9458
4.9272
0.2

0.00
-0.33
-0.89
0.2

132.00
130.54
132.07
0.5

0.000
0.082
0.406
0.6

24,600
24.745
24.342
0.8

IBIASO1
0.00
0.07
0.15
0.1

52.60
52.76

52.13
0.6
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0.000
~0.051
-0.073
0.0

22.200
22.167
22.905
1.6



_ ) RUNO1
Test Run 1 Begin. STRATA Version 2.0

Operator: IMM
Plant Name: Conoco
Location: old Ocean, TX

02 Cco NOX THC S0O2 02 CO NOX THC
S02

% ppm ppm ppm ppm - volts volts volts
volts Vvolts
11-17-2009 12:25:26 0.2513 -3.88 1.047 1.01 15.399 0.2513
-0.0388 0.1047 0.101 1.5399
11-17-2009 12:26:26 8.0024* -1.11 1.065 0.85 1.299 8.0024*
-0.0111 0.1065 0.085 0.1299
11-17-2009 12:27:26 13.1815* -0.04 0.660 0.85 -1.112
13.1815* -0.0004 0.0660 0.085 -0.1112
11-17-2009 12:28:26 13.1815* 2.16 0.478 0.83 -1.396
13.1815%* 0.0216 0.0478 0.083 -0.1396
11-17-2009 12:29:25 13.1815* 2.28 0.477 0.90 -1.598
13.1815%* 0.0228 0.0477 0.090 -0.1598
11-17-2009 12:30:26 13.1815* 3.00 0.476 0.93 -1.394
13.1815* 0.0300 0.0476 0.093 -0.1394
11-17-2009 12:31:25 13.1815* 3.17 0.477 0.93 -1.466
13.1815* 0.0317 0.0477 0.093 -0.1466
11-17-2009 12:32:26 13.1815* 3.39 0.476 0.88 -1.490
13.1815* 0.0339 0.0476 0.088 -0.1490
11-17-2009 12:33:25 13.1815* 3.70 0.476 0.89 -1.625
13.1815* 0.0370 0.0476 0.089 -0.1625
11-17-2009 12:34:26 13.1815* 4.10 0.477 0.89 -1.681
13.1815* 0.0410 0.0477 0.089 -0.1681
11-17-2009 12:35:26 13.1815* 0.70 0.709 0.95 -1.362
13.1815* 0.0070 0.0709 0.095 -0.1362
11-17-2009 12:36:26 13.1815* -2.32 1.175 0.88 -0.614
13.1815%* -0.0232 0.1175 0.088 -0.0614
11-17-2009 12:37:26 13.1815* -2.74 1.171 0.90 -1.066
13.1815%* -0.0274 0.1171 0.090 -0.1066
11-17-2009 12:38:25 13.1815* -2.89 1.072 0.81 -1.118
13.1815* -0.0289 0.1072 0.081 -0.1118
11-17-2009 12:39:26 13.1815* ~-2.65 1.053 0.83 -1.331
13.1815* -0.0265 0.1053 0.083 -0.1331
11-17-2009 12:40:25 13.1815* -1.45 0.883 0.80 -1.493
13.1815%* -0.0145 0.0883 0.080 -0.1493
11-17-2009 12:41:26 13.1815* -0.36 0.505 0.78 -1.360
13.1815* -0.0036 0.0505 0.078 -0.1360
11-17-2009 12:42:25 13.1815* -0.37 0.475 0.79 -1.306
13.1815* -0.0037 0.0475 0.079 -0.1306
11-17-2009 12:43:26 13.1815* -0.39 0.405 0.80 -1.551
13.1815* -0.0039 0.0405 0.080 -0.1551
11-17-2009 12:44:25 8.1696* 24.86 3.770 0.87 -1.398 8.1696*
0.2486 0.3770 0.087 -0.1398
11-17-2009 12:45:26 2.9224 45.89 12.739 0.99 -0.697 2.9224
0.4589 1.2739 0.099 -0.0697
11-17-2009 12:46:26 2.8922 33.34 13.510 1.02 -0.625 2.8922
0.3334 1.3510 0.102 -0.0625
11-17-2009 12:47:25 2.8336 49.05 13.114 0.93 -0.731 2.8336
0.4905 1.3114 0.093 -0.0731
11-17-2009 12:48:26 2.8575 42.32 12.814 0.74 -0.759 2.8575
0.4232 1.2814 0.074 -0.0759
11-17-2009 12:49:25 2.8532 44.32 12.713 0.75 -0.621 2.8532
0.4432 1.2713 0.075 -0.0621
11-17-2009 12:50:26 2.8351 58.57 12.639 0.72 -0.695 2.8351
0.5857 1.2639 0.072 -0.0695
11-17-2009 12:51:25 2.6814 66.41 12.718 1.02 -0.596 2.6814
0.6641 1.2718 0.102 -0.0596
11-17-2009 12:52:26 2.7118 53.30 13.048 0.94 -0.670 2.7118
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0.5330 1.3048
11-17-2009
0.4492 1.2704
11-17-2009
0.3988 1.2811
11-17-2009
0.4337 1.3194
11-17-2009
0.4581 1.4246
11-17-2009
0.3310 1.3627
11-17-2009
0.2947 1.0240
11-17-2009
0.4108 1.3416
11-17-2009
0.3783 1.3300
11-17-2009
0.3572 1.3123
11-17-2009
0.3532 1.3324
11-17-2009
0.4585 1.3392
11-17-2009
0.3501 1.3335
11-17-2009
0.4025 1.3345
11-17-2009
0.4545 1.3407
11-17-2009
0.5838 1.3517
11-17-2009
0.4151 1.3907
11-17-2009
0.4610 1.3716
11-17-2009
0.5460 1.3608
11-17-2009
0.4443 1.3703
11-17-2009
0.3436 1.3922
11-17-2009
0.3846 1.3526
11-17-2009
0.2595 0.4893
11-17-2009
0.5196 1.3238
11-17-2009
0.4863 1.2936
11-17-2009
0.4497 0.7223
11-17-2009
0.4311 0.6643
11-17-2009
0.4379 0.6528
11-17-2009
0.4215 0.6661
11-17-2009
0.4024 0.6581
11-17-2009
0.3802 0.6564
11-17-2009
0.3413 0.6438
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11-17-2009
0.3080 0.6541
11-17-2009
0.3031 0.6480
11-17-2009
0.3255 0.6724
11-17-2009
0.3578 0.6656
11-17-2009
0.3774 0.6639
11-17-2009
0.4023 0.6819
11-17-2009
0.4094 0.6653
11-17-2009
0.4099 0.6606
11-17-2009
0.4250 0.6683
11-17-2009
0.4164 0.6728
11-17-2009
0.3894 0.6519
11-17-2009
0.3659 0.6451
11-17-2009
0.3492 0.6308
11-17-2009
0.3592 0.6265
11-17-2009
0.3333 0.6087
11-17-2009
0.3524 0.6168
11-17-2009
0.3464 0.6147
11-17-2009
0.3460 0.5945
11-17-2009
0.3502 0.5988
11-17-2009
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11-17-2009
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11-17-2009
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11-17-2009
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0.3729 0.6711
11-17-2009
0.3755 0.6544
11-17-2009
0.3569 0.6152
11-17-2009
0.3485 0.5748
11-17-2009
0.3651 0.5367
11-17-2009
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11-17-2009
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0.3834 0.5844
11-17-2009
0.3580 0.5758
11-17-2009
0.3592 0.5814
11-17-2009
0.3834 0.6106
11-17-2009
0.3900 0.6009
11-17-2009
0.3698 0.5782
11-17-2009
0.3415 0.5638
11-17-2009
0.3091 0.5779
11-17-2009
0.3422 0.5702
11-17-2009
0.3861 0.5947
11-17-2009
0.4046 0.6129
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11-17-2009
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11-17-2009
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11-17-2009
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11-17-2009
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11-17-2009
0.4011 0.5986
11-17-2009
0.3879 0.6030
11-17-2009
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11-17-2009
0.3771 0.6029
11-17-2009
0.4522 0.8131
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14:17:

0.039

14:18:

0.062

14:19:

0.066

14:20:

0.079

14:21:

0.044

14:22:

0.086

14:23:

0.040

14:24:

0.049

14:25:

0.050

14:26:

0.045

. 1806
.1618
.1790
.1816
.1816
.1578
.1730
.1661
.1766
1772
.1675
.1655
.1768
.1641
.1736
.1672
.1689
.1700
L1725
.1786
.1660
.1791
.1822
.1684
.1689
.1642
.1706
.1723
.1806
.1738
.1856
.1509

v & 0 © 0 ® 0 0 & OO 0 0 0 00 0 00 00 00 © 00 O 0 00 00 O O o 0 oo 0o oo

.7192
. 7657
.7916
.8056
7741
.7309
.7192
.7681
.7824
.7446
.6786
.6393
.6509
. 6802
.6782
.6441
.6212
.6292
.6723
.6811
.7020
.7230
.6977
.6724
.6562
. 6085
.5726
.5506
.5452
.5612
L2971

RUNOL

37.
35.
34.
36.
39.
40.
38.
.80

35

35.
38.
39.
36.
34.
30.
34.
38.
40.
38.
36.
35.
35.
35.
.00

35

34.
37.
40.
40.
38.
38.
37.
.22

45

55
69
85
51
17
42
34

92
34
00
98
15
91
22
61
46
87
83
29
47
74

92
76
75
11
79
79
71

Page 4
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.544
152
.748
.367
711
.863
.844
.758
.814
.106
.009
.782
.638
.779
.702
.947
.129
.885
.612
.886
. 928
.922
.087
.039
.076
.094
.986
.030
.047
.029
.131

v X 00 0 O ® 0 O 0 0 O 00O O O OB 00 O O O 00 O O 00 O o0 0 O 00 00 O oo

.7192
.7657
.7916
.8056
L7741
.7309
.7192
.7681
.7824
.7446
.6786
.6393
.6509
.6802
.6782
.6441
.6212
.6292
.6723
.6811
.7020
.7230
.6977
.6724
.6562
. 6085
.5726
.5506
.5452
.56012
.2971



11-17-2009
0.5129 1.3403
11-17-2009
0.5282 1.3040
11-17-2009
0.5065 1.2795
11-17-2009
0.4848 1.3137
11-17-2009
0.5757 1.3110
11-17-2009
0.4576 1.3300
11-17-2009
0.4701 1.3116
11-17-2009
0.3776 1.3127
11-17-2009
0.2599 1.3425
11-17-2009
0.4039 1.3296
11-17-2009
0.3499 1.3365
11-17-2009
0.3566 1.3422
11-17-2009
0.6263 1.3285
11-17-2009
0.5261 1.3546
11-17-2009
0.3634 1.3419
11-17-2009
0.4967 1.3247
11-17-2009
0.6672 1.3258
11-17-2009
0.6742 1.3485
11-17-2009
0.5955 1.3688
11-17-2009
0.5081 1.3920
11-17-2009
0.3062 1.3785
11-17-2009
0.4332 1.3613
11-17-2009
0.4245 1.3481
11-17-2009
0.3506 1.3691
11-17-2009
0.4989 1.3677
11-17-2009
0.5348 1.3884
11-17-2009
0.5673 1.4046
11-17-2009
0.5720 1.3991
11-17-2009
0.5922 1.3948
11-17-2009
0.4561 1.4144
11-17-2009
0.6034 1.3866
11-17-2009

14:27:
0.063
14:28:
0.063
14:29:
0.101
14:30:
0.053
14:31:
0.070
14:32:
0.068
14:33:
0.059
14:34:
0.058
14:35:
0.018
14:36:

0.020

14:37:
0.026
14:38:
0.029
14:39:
0.061
14:40:
0.061
14:41:
0.064
14:42:
0.022
14:43:
0.060
14:44:
0.096
14:45:
0.099
14:46:
0.087
14:47:
0.032
14:48:
0.029
14:49:
0.052
14:50:
0.043
14:51:
0.051
14:52:
0.050
14:53:
0.061
14:54:
0.082
14:55:
0.084
14:56:
0.072
14:57:
0.072
14:58:

26
-0
26
-0
26
25
-0
26

25
-0

-0

.1220
.1077
.1142
.1041
.1093
.1056
.1125
.1057
.1056
.1006
.1063
.1137
.0958
.1059
.1088
.1140
.1054
.0912
.0935
.1169
.0918
.0989
.1036
.0957
.0843
.0967
.0959
.0930
.0934
. 1066
. 0955

I\JNI\JNI\)NNNNNWNNNNWWWWWWWWWWWWWNWNN

.7972
.9410
.0188
.9845
.0382
.0316
L2211
.2523
.2122
.1561
.2082
.2004
.1317
.0542
.0218
.1602
.0895
.9870
.9371
.8811
.9746
.0212
.9886
.9759
.8402
.7001
.6675
. 6465
.6691
.7446
7372
.7986

RUNO1

51.
52.
50.
48.
57.
45.
47.
37.
25.
40.
34.
35.
62.
52.
36.
.67

49

66.
67.
59.
50.
30.
43.
.45

42

35.
49.

53

56.
57.
59.
45,
60.
66.

29
82
65
48
57
76
01
76
99
39
99
66
63
61
34

72
42
55
81
62
32

06
89

.48

73
20
22
61
34
21
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Az

13
13

13
13

13

13.
13.
422
.285

13
13

13.
13.
. 247

13

13.
.485
.688
.920
.785

13
13
13
13

13.
.481
13.
13.
.884
14,
.991
.948

13

13

13
13

14,
13.
.832

13

.403
.040
12.
.137
.110
13.
13.
13.
.425

795

300

116

127

296

365

546

419

258

613

691
677

046

144
866

©C O O O O O O O O 0O 0O 0O 0O 0O 0O O 0O 0O 0O 0O 0O 0O O 0O 0 ©O O o0 OO R o o

.63
.63
.01
.53
.70
.68
.59
.58
.18
.20
.26
.29
.61
.61
.64
.22
.60
.96
.99
.87
.32
.29
.52
.43
.51
.50
.61
.82
.84
.72
.72
.86

.220
.077
.142
.041
.093
.056
.125
.057
.056
.006
.063
.137
.958
.059
.088
.140
.054
.912
.935
.169
.918
-989
.036
.957
.843
. 967
.959
.930
.934
.066
.955
.994

.7972
.9410
.0188
.9845
.0382
.0316
2211
.2523
.2122
.1561
.2082
.2004
L1317
.0542
.0218
.1602
.0895
.9870
.9371
.8811
.9746
.0212
.9886
.9759
.8402
.7001
.6675
.6465
.6691
. 7446
.7372
.7986



0.6621 1.3832
11-17-2009
0.4949 1.3909
11-17-2009
0.5266 1.3808
11-17-2009
0.4404 1.3879
11-17-2009
0.4584 1.3762
11-17-2009
0.4788 1.4055
11-17-2009
0.5399 1.4094
11-17-2009
0.5481 1.3944
11-17-2009
0.4803 1.4228
11-17-2009
0.6621 1.3961
11-17-2009
0.5028 1.4145
11-17-2009
0.5084 1.4111

0.086
14:59:
0.066

15:00:

0.052
15:01:
0.046
15:02:
0.039
15:03:
0.055
15:04:
0.099
15:05:
0.042
15:06:
0.065
15:07:
0.084
15:08:
0.080
15:09:
0.067

Begin calculating run

11-17-2009
0.6189 1.4024
11-17-2009
0.6010 1.4164
11-17-2009
0.4361 1.3864
11-17-2009
0.4308 1.3718
11-17-2009
0.5016 1.3757
11-17-2009
0.4431 1.3620
11-17-2009
0.4618 1.3578
11-17-2009
0.6283 1.3531
11-17-2009
0.7298 1.3519
11-17-2009
0.8217 1.3417
11-17-2009
0.7272 1.3624
11-17-2009
0.5437 1.3604
11-17-2009
0.4857 1.3580
11-17-2009
0.5772 1.3444
11-17-2009
0.6943 1.3479
11-17-2009
0.6145 1.3395
11-17-2009
0.8415 1.3411
11-17-2009
0.6682 1.3789
11-17-2009
0.7677 1.3834
11-17-2009

0.084
15:12:
0.095
15:13
0.060
15:14:
0.037
15:15
0.039
15:16:
0.042
15:17:
0.046
15:18:
0.044
15:19:
0.047
15:20:
0.141
15:21:
0.078
15:22:
0.091
15:23
0.039
15:24:
0.039
15:25:
0.057
15:26:
0.060
15:27:
0.046
15:28:
0.060
15:29:
0.113
15:30:

.0994
. 1015
.0926
.1101
.1048
.0983
.0959
.0932
.0972
.0895
.1008
-0.

0817

averages
15:11:03

-0.

04

-0.
:03
-0.

04

-0.
:03
-0.

04
-0
03

04

-0.

03

-0.

03

-0.

04

-0.

03
-0

:04

03
04

-0.
-0.
-0.
.0809
-0.

03
03
03
-0
03

04

0965
0743
0857
0972
0923

.0843
-0.

0907
0921
0996
0894
0888

.0876
-0.
-0.

0907
0923
0904
0770
0792

0759

N NN NN NN NN NN NN

N N RN NN NN N N N N NN N N NN NN

.8924
.9270
.9868
. 9675
.8689
.7953
.7464
.6527
.6132
.6434
.6817

.6925
.6182
.7972
.8341
.7612
.8170
.7703
.8424
.8752
.7872
.6773
.7407
.8237
.8393
.8808
.9290
.9269
. 8405
.7310
.8599

RUNO1

49.
52.
44.
45.
47.
53.
54.
48.
66.
50.
50.

61.
60.
43,

43

62

72

49
66
04
84
88
99
81
03
21
28
84

89
10
61

.08
50.
44.
46.
.83
72.
82.
.72
54.
48.
57.
69.
61.
84.
66.
76.
50.

16
31
18

98
17

37
57
72
43
45
15
82
77
56

Page 6

22

13.
.808
13.
13.
14,

13

14.
13.
14.
13.
14.
14.

14.
14.

13

13

13
13

13

909

879
762
055
094
944
228
961
145
111

024
164

.864
13.
13.
13.
13.
13.
13.
13.
.624
13.
13.
.444
.479
13.
13.
13.

718
757
620
578
531
519
417

604
580

395
411
789

.834
13.

967

O ©O O O O O O O o o o

© B O O O O O O O © B O 0O O O O o o o o

.66
.52
.46
.39
.55
.99
.42
.65
.84
.80
.67

.84
.95
.60
.37
.39
.42
.46
.44
.47
.41
.78
.91
.39
.39
.57
.60
.46
.60
.13
.70

.015
.926
.101
.048
.983
.959
.932
.972
.895
.008
.817

. 965
.743
.857
.972
.923
.843
. 907
.921
.996
.894
. 888
.876
.907
.923
.904
.770
.792
.809
.759
.735

N N N NN NN NN NN

NN NN NN NN N N N NN NN NN NNN

.8924
.9270
.9868
.9675
.8689
.7953
.7464
.6527
.6132
.6434
.6817

.6925
.6182
.7972
.8341
.7612
.8170
.7703
.8424
.8752
L7872
.6773
. 7407
.8237
.8393
.8808
.9290
.9269
. 8405
.7310
.8599



0.5056 1.3967
11-17-2009
0.6339 1.3733
11-17-2009
0.5986 1.3714
11-17-2009
0.5426 1.3856
11-17-2009
0.7147 1.3703
11-17-2009
0.5273 1.3692
11-17-2009
0.4132 1.3860
11-17-2009
0.4894 1.3809
11-17-2009
0.4228 1.4077
11-17-2009
0.3874 1.3912
11-17-2009
0.4378 1.3907
11-17-2009
0.5771 1.3732
11-17-2009
0.5329 1.4010
11-17-2009
0.4606 1.4255
11-17-2009
0.3723 1.4192
11-17-2009
0.3986 1.3919
11-17-2009
0.5799 1.3841
11-17-2009
0.5853 1.3894
11-17-2009
0.5028 1.4210
11-17-2009
0.5122 1.4144
11-17-2009
0.3798 1.4058
11-17-2009
0.4750 1.3928
11-17-2009
0.6442 1.3762
11-17-2009
0.6203 1.3944
11-17-2009
0.5139 1.3949
11-17-2009
0.7544 1.3877
11-17-2009
0.7687 1.4082
11-17-2009
0.6267 1.4030
11-17-2009
0.7042 1.4093
11-17-2009
0.5759 1.4222
11-17-2009
0.7413 1.3995
11-17-2009
0.4908 1.4044

0.070

15:31:

0.039
15:32
0.051
15:33
0.042

15:34:

0.055

15:35:

0.055

15:36:

0.023

15:37:

0.025

15:38:

0.043

15:39:

0.018

15:40:

0.038

15:41:

0.033

15:42:

0.068
15:43
0.060

15:44:

0.054
15:45
0.024

15:46:

0.039

15:47:

0.081

15:48:

0.060

15:49:

0.096

15:50:

0.079

15:51:

0.048
15:52
0.068
15:53
0.099

15:54:

0.073
15:55
0.091

15:56:

0.125

15:57:

0.107

15:58:

0.089

15:59:

0.092

16:00:

0.130

1é:01:

0.105

-0
03
-0

:04
-0.
:03
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
~-0.
:04
-0.
-0.
:04
-0.
-0.
-0.
-0.
-0.
-0.
-0.
104
-0.
:03
-0.
-0.
:03
-0.
-0.
-0.
-0.
-0.
-0.

-0.

04
03
04
03
03
04
03
04
03

03

03
03
04
03
04
03

04

03
04
03
04
03
04

.0735
. 0694
0746
0790
0718
0786
0765
0772
0795
0756
0710
0741
0782
0760
0733
0576
0631
0630
0704
0771
0543
0741
0810
0741
0670
0612
0734
0700
0694
0662
0681
0708

NNNNNNI\)NNNNNNNNNNNNNNNNNNNWWNNN

.9722
.9891
.9560
. 0272
.0341
.9820
.9928
.9275
.9912
.9706
.8338
.7960
. 7147
.7075
.8684
.8729
.7629
. 7441
. 6808
L7717
.8861
L7817
L7275
.6598
.7109
.6757
.6753
.6952
.6926
.6392
.6820

RUNO1

63.
59.
54.
71.
52.
41.
48.
42.
38.
.78
57.
.29
46.
37.
39.
57.
58.
50.
51.
37.
47.
64 .
.03
51.

43

53

62

75

39
86
26
47
73
32
94
28
74

71

06
23
86
99
53
28
22
98
50
42

39

.44
76.
62.
70.
57.
74,
49.

87
67
42
59
13
08

Page 7

AzZ3

13.
13.
.856
13.
.692
13.

13

13

13

13

14.
14.

13

13

14.
14.

13

13

14.
14.
14.
13.
14.

733
714

703

860

.809
14,

077

.912
13.
13.
14.

907
732
010
255
192

.919
13.

841

.894
14.

210
144
058

.928
13.
13.
.949
13.
14.

762
944

877
082
030
093
222
995
044

H P O O = B O O O O O O O O O O © © © © ©0 0o 0o 0o ©o 0o o o o o o

.39
.51
.42
.55
.55
.23
.25
.43
.18
.38
.33
.68
.60
.54
.24
.39
.81
.60
.96
.79
.48
.68
.99
.73
91
.25
.07
.89
.92
.30
.05

.694
.746
.790
.718
.786
.765
772
.795
.756
.710
.741
.782
.760
.733
.576
.631
.630
.704
771
.543
.741
.810
.741
.670
.612
.734
.700
.694
.662
.681
.708

NN NN NN NN NN NN NNNN NN NN N N NN W W N NN

.9722
.9891
.9560
.0272
.0341
.9820
.9928
.9275
.9912
.9706
.8338
.7960
. 7147
.7075
.8684
.8729
.7629
.7441
.6808
L7717
.8861
.7817
7275
.6598
.7109
.6757
.6753
.6952
.6926
.6392
.6820



11-17-2009
0.6132 1.4077
11-17-2009
0.6307 1.4047
11-17-2009
0.4730 1.4090
11-17-2009
0.4125 1.4090
11-17-2009
0.5023 1.3695
11-17-2009
0.6342 1.3579
11-17-2009
0.5291 1.3647
11-17-2009
0.5039 1.3718
11-17-2009
0.5036 1.3610
Average of Test
NOX THC

ppm
11-17-2009
0.5648 1.3839

Test Run 1 End

16:02:
0.081
16:03:
0.094
16:04:
0.105
16:05:
0.062
16:06:
0.049
16:07:
0.081
16:08:
0.097
16:09:
0.071
16:10:
0.070
Run
S02

%

16:10:
0.067

-0.0772
-0.0707
-0.0456
-0.0604
-0.0630
-0.0666
-0.0714
-0.0580
-0.0702

ppm

04
-0.0756

.7687
.6367
.6416
.7495
. 8438
.8537
.9261
.8965
.9093

N NN N NN NN NN NN

o
N

ppm
2.8115

RUNQ1

61.
63.
47.
41.
50.
.42
52.
50.
50.

63

Cco

ppm
56.

32
07
30
25
23

91

39
36

48

Page 8

14.
14.
14.
14.
13
13.
13.
13.
13.
NOX
ppm
13.

077
047
090
090

.695

579
647
718
610

839

.81
.94
.05
.62
.49
.81
.97
71
.70

© O O O o o r o o

THC

0.67

-0.772
-0.707
-0.456
-0.604
-0.630
-0.666
-0.714
-0.580
-0.702

.7687
.6367
.6416
.7495
. 8438
.8537
.9261
.8965
.9093

N N NN NN NN

Qo
N

ppm
2.8115

Co

ppm



_ FBIASO1l
Final System Bias Check for Run 1 . STRATA Version 2.0

02 CcO NOX THC S02 02 co NOX THC
S02 .

% ppm ppm ppm ppm volts volts Volts
volts volts
11-17-2009 16:11:09 2.8919 55.18 13.726 0.57 -0.623 2.8919
0.5518 1.3726 0.057 -0.0623
11-17-2009 16:12:09 2.1690 41.19 13.504 6.77 -0.631 2.1690
0.4119 1.3504 0.677 -0.0631
11-17-2009 16:13:08 0.2245 2.17 0.984 0.87 -0.352 0.2245
0.0217 0.0984 0.087 -0.0352
11-17-2009 16:14:09 0.3646 2.28 0.467 0.54 -0.459 0.3646
0.0228 0.0467 0.054 -0.0459
11-17-2009 16:15:10 4.7248 1.87 0.500 8.66 -1.047 4.7248
0.0187 0.0500 0.866 -0.1047
11-17-2009 16:16:09 5.0530 1.53 0.425 51.17 -1.316 5.0530
0.0153 0.0425 5.117 -0.1316
11-17-2009 16:17:09 5.0013 5.62 0.369 52.25 -1.305 5.0013
0.0562 0.0369 5.225 -0.1305
11-17-2009 16:18:09 0.6003 130.47 0.363 43.53 -0.977 0.6003
1.3047 0.0363 4.353 -0.0977
11-17-2009 16:19:09 0.2582 134.30 0.334 22.43 -0.695 0.2582
1.3430 0.0334 2.243 -0.0695
11-17-2009 16:20:09 0.2633 9.20 16.935 2.46 -0.218 0.2633
0.0920 1.6935 0.246 -0.0218
11-17-2009 16:21:09 0.2843 1.86 24.012 1.71 0.273  0.2843
0.0186 2.4012 0.171 0.0273
11-17-2009 16:22:09 1.3287 12.54 15.322 10.47 2.991 1.3287
0.1254 1.5322 1.047 0.2991
11-17-2009 16:23:09 1.2919 28.41 0.560 1.46 15.308 1.2919
0.2841 0.0560 0.146 1.5308
11-17-2009 16:24:09 0.7283 37.64 0.173 0.92 20.673 0.7283
0.3764 0.0173 0.092 2.0673
11-17-2009 16:25:09 1.8045 54.79 0.094 0.85 22.570 1.8045

0.5479 0.0094 0.085 2.2570

Final System Bias check for Run 1

Operator: JMM
Plant Name: conoco
Location: 0ld Ocean, TX
Reference Cylinder Numbers
zZero Span
02 N2 cc9824
co N2 ALM014290
NOX N2 cc241846
THC AIR cc236179
502 N2 ccl44163
Date/Time 11-17-2009 16:25:15 PASSED
Analyte 02 co NOX THC S02
Units % ppm ppm ppm ppm
Zero Ref cyl 0.0000 0.00 0.000 0.00 0.000
Zero cal 0.0277 -0.33 0.082 0.07 -0.051
Zero Avg 0.2382 2.34 0.527 0.81 -0.255
Zero Bias% 2.2 0.9 0.8 0.7 0.4
Zero Drift% 1.6 1.1 0.2 0.7 -0.4
Span Ref Cyl 4.9400 132.00 24.600 52.60 22.200
Span cal 4.9458 130.54 24.745 52.76 22.167
Span Avg 5.0551 134.63 23.652 52.19 22.550
Span Bias% 1.2 1.4 2.0 0.6 0.8
Span Drift% 1.3 0.9 -1.3 0.1 -0.8
Ini Zero Avg 0.0898 -0.89 0.406 0.15 -0.073
Page 1
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FBIASOL
Ini Span Avg 4.9272 132.07 24.342 52.13 22.905

Run Avg 2.8115 56.48 13.839 0.67 -0.756

Co 0.1640 0.73 0.466 0.48 -0.164

Cm 4.9911 133.35 23.997 52.16 22.727

Correct Avg 2.7093 55.49 13.980 0.19 -0.575
Page 2
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CALERRO2

Calibration Error Test at Run 2 . STRATA Version 2.0

02 CO NOX THC S02 02 CcO NOX THC
sS02

% ppm ppm ppm ppm volts volts Volts
volts volts
11-18-2009 09:01:02 0.7489 48.72 1.845 1.54 -2.135 0.7489
0.4872 0.1845 0.154 -0.2135
11-18-2009 09:02:03 0.6980 39.63 0.419 2.78 -1.398 0.6980
0.3963 0.0419 0.278 -0.1398
11-18-2009 09:03:02 0.8948 39.65 0.147 0.80 -1.176 0.8948
0.3965 0.0147 0.080 -0.1176
11-18-2009 09:04:02 0.0514 18.96 0.079 0.64 -1.195 0.0514
0.1896 0.0079 0.064 -0.1195
11-18-2009 09:05:02 0.0911 9.50 0.080 0.55 0.152 0.0911
0.0950 0.0080 0.055 0.0152
11-18-2009 09:06:02 - 0.1159 * 8.67 0.080 0.50 0.298 0.1159
0.0867 0.0080 0.050 0.0298
11-18-2009 09:07:02 0.1339 4.90 0.044 0.47 0.223 0.1339
0.0490 0.0044 0.047 0.0223
11-18-2009 09:08:02 0.1443 0.52 -0.144 0.44 0.556 0.1443
0.0052 -0.0144 0.044 0.0556
11-18-2009 09:09:02 2.3652 5.65 -0.194 0.41 2.747 2.3652
0.0565 -0.0194 0.041 0.2747
11-18-2009 09:10:02 5.0814 7.54 18.798 12.81 5.235 5.0814
0.0754 1.8798 1.281 0.5235
11-18-2009 09:11:03 4.9976 7.11 27.534 90.46 20.692 4.9976
0.0711 2.7534 9.046 2.0692
11-18-2009 09:12:02 4.9569 7.97 27.490 88.16 23.171 4.9569
0.0797 2.7490 8.816 2.3171
11-18-2009 09:13:02 4.9670 7.34 25.855 88.39 22.172 4.9670
0.0734 2.5855 8.839 2.2172
11-18-2009 09:14:02 4.9561 7.71 24.760 88.45 21.863 4.9561
0.0771 2.4760 8.845 2.1863
11-18-2009 09:15:02 6.8948 9.34 22.758 88.49 5.268 6.8948
0.0934 2.2758 8.849 0.5268
11-18-2009 09:16:02 9.4039 9.17 54.640 58.41 19.454 9.4039
0.0917 5.4640 5.841 1.9454
11-18-2009 09:17:02 9.4851 9.59 54.716 52.79  45.989 9.4851
0.0959 5.4716 5.279 4.5989
11-18-2009 09:18:02 9.4979 10.04 53.859 52.73 47.490 9.4979
0.1004 5.3859 5.273 4.7490
11-18-2009 09:19:02 7.7876 30.00 53.894 52.69 38.936 7.7876
0.3000 5.3894 5.269 3.8936
11-18-2009 09:20:03 0.1818 116.64 8.885 49.52 1.833 0.1818
1.1664 0.8885 4,952 0.1833
11-18-2009 09:21:02 0.1402 133.32 0.519 30.86 0.007 0.1402
1.3332 0.0519 3.086 0.0007
11-18-2009 09:22:02 0.1469 132.40 0.464 30.82 -0.187 0.1469
1.3240 0.0464 3.082 -0.0187 :
11-18-2009 09:23:02 0.1527 132.74 0.466 30.83 -0.298 0.1527
1.3274 0.0466 3.083 -0.0298
11-18-2009 09:24:02 0.1543 132.65 0.464 30.82 -0.320 0.1543
1.3265 0.0464 3.082 -0.0320
11-18-2009 09:25:02 0.4967 233.00 0.462 30.83 -0.384 0.4967
2.3300 0.0462 3.083 -0.0384
11-18-2009 09:26:02 0.1419 295.51 0.461 30.82 -0.330 0.1419

2.9551 0.0461 3.082 -0.0330

Ccalibration Error Test at Run 2

Operator: JMM
Plant Name: conoco
Location: old ocean, TX

Reference Cylinder Numbers
Page 1

Az 7



Zero
02 N2
Cco N2
NOX N2
THC AIR
S02 N2

Date/Time
Analyte 02
Units %
Zero Ref cyl
Zero Avg
Zero Error%
Low Ref Cyl
Low Avg

Low Error%
Mid Ref cyl
Mid Avg 4.9706
Mid Error%
High Ref cCyl
High Avg
High Error%

CALERRQ2

Low-range Mid-range High-range
cc9824 cc55212
ALM014290 cc111686
cc161053 cc241846 cc61285
cc161053 cc236179 cc151954
cc204173 ccl44163 cc57866
11-18-2009 09:26:18 PASSED
co NOX THC S02
ppm ppm ppm ppm
0.0000 0.00 0.000 0.00 0.000
0.1396 2.22 0.038 0.46 0.171
1.5 0.7 0.1 0.5 0.4
31.00
30.85
0.1
4.9400 132.00 24.600 52.60 22.200
133.21 24.683 52.73 22.126
0.3 0.4 0.2 0.1 0.2
9.4900 297.00 53.700 88.40 47.300
9.4999 295.48 53.865 88.42 47.519
0.1 0.5 0.3 0.0 0.5
Page 2
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_ _ IBIASQ2 _
Initial System Bias Check for Run 2 . STRATA Version 2.0

02 (&) NOX THC S02 02 COo NOX THC
S02 :

% ppm ppm ppm ppm volts volts volts
volts volts
11-18-2009 09:27:28 8.3558 110.32 0.528 18.22 -0.430 8.3558
1.1032 0.0528 1.822 -0.0430
11-18-2009 09:28:28 9.1650 11.84 0.670 3.44 -0.514 9.1650
0.1184 0.0670 0.344 -0.0514
11-18-2009 09:29:28 -0.8743 12.00 0.764 4.18 0.103 -0.8743
0.1200 0.0764 0.418 0.0103
11-18-2009 09:30:28 -0.0068 11.04 0.757 0.24 0.253 -0.0068
0.1104 0.0757 0.024 0.0253
11-18-2009 09:31:28 0.0612 12.01 0.663 0.21 0.169 0.0612
0.1201 0.0663 0.021 0.0169
11-18-2009 09:32:28 3.8197 12.60 0.681 0.37 0.003 3.8197
0.1260 0.0681 0.037 0.0003
11-18-2009 09:33:28 4.9630 12.69 0.626 51.06 -0.248 4.9630
0.1269 0.0626 5.106 -0.0248
11-18-2009 09:34:29 5.1023 13.62 0.523 52.33 -0.132 5.1023
0.1362 0.0523 5.233 -0.0132
11-18-2009 09:35:28 3.5821 78.84 0.463 52.41 -0.199 3.5821
0.7884 0.0463 5.241 -0.0199
11-18-2009 09:36:29 0.9386 131.32 0.370 24.31 0.235 0.9386
1.3132 0.0370 2.431 0.0235
11-18-2009 09:37:28 1.1350 64.52 7.657 2.68 0.334 1.1350
0.6452 0.7657 0.268 0.0334
11-18-2009 09:38:28 1.0324 15.60 23.664 2.18 1.083 1.0324
0.1560 2.3664 0.218 0.1083
11-18-2009 09:39:28 1.0657 17.25 23.856 1.84 1.102 1.0657
0.1725 2.3856 0.184 0.1102
11-18-2009 09:40:28 2.1277 20.39. 16.371 1.49 2.992  2.1277
0.2039 1.6371 0.149 0.2992
11-18-2009 09:41:28 4.2757 55.89 4.283 1.81 21.609 4.2757

0.5589 0.4283 0.181 2.1609

Initial System Bias check for Run 2
Operator: IMM

Plant Name: Cconoco
Location: old ocean, TX
Reference Cylinder Numbers
Zero Span
02 N2 cc9824
Cco N2 ALM014290
NOX N2 cc241846
THC AIR cc236179
S02 N2 cc144163
Date/Time 11-18-2009 09:42:15 PASSED
Ana1yte 02 CcOo NOX THC S02
units % ppm ppm ppm ppm
Zero Ref cyl 0.0000 0.00 0.000 0.00 0.000
Zero cal 0.1396 2.22 0.038 0.46 0.171
Zero Avg 0.0155 10.99 0.723 0.23 0.244
Zero Bias% 1.3 3.0 1.3 0.2 0.2

zero Drift%

Span Ref Cyl 4.9400 132.00 24.600 52.60 22.200
Span cal 4.9706 133.21 24.683 52.73 22.126
Span Avg 5.0865 130.98 23.864 52.29 22.471
Span Bias% 1.2 0.7 1.5 0.4 0.7

Span Drift%

Page 1



) ) RUNOQ2
Test Run 2 Begin. STRATA Version 2.0

Operator: IMM
Plant Name: conoco
Location: 0old Ocean, TX

02 CO NOX THC sS02 02 CcO NOX THC
502

% ppm ppm ppm ppm volts Volts Vvolts
volts volts
11-18-2009 09:43:16 ‘ 5.6882 46.30 2.848 1.12 13.480 5.6882
0.4630 0.2848 0.112 1.3480
11-18-2009 09:44:16 8.0246* 71.63 5.202 0.87 0.142 8.0246*
0.7163 0.5202 0.087 0.0142
11-18-2009 09:45:15 3.0165 78.94 11.002 1.85 0.026 3.0165
0.7894 1.1002 0.185 0.0026
11-18-2009 09:46:16 2.9385 75.53 11.676 0.85 0.142 2.9385
0.7553 1.1676 0.085 0.0142
11-18-2009 09:47:15 2.9371 90.75 11.859 1.53 0.118 2.9371
0.9075 1.1859 0.153 0.0118
11-18-2009 09:48:16 2.8276 99.22 12.303 1.63 0.185 2.8276
0.9922 1.2303 0.163 0.0185
11-18-2009 09:49:15 2.7444 91.28 12.615 2.12 0.226 2.7444
0.9128 1.2615 0.212 0.0226
11-18-2009 09:50:16 2.7794 71.62 12.862 1.22 0.206 2.7794
0.7162 1.2862 0.122 0.0206
11-18-2009 09:51:15 2.8980 67.30 12.796 0.97 0.161 2.8980
0.6730 1.2796 0.097 0.0161
11-18-2009 09:52:16 2.8810 59.48 13.014 0.62 0.269 2.8810
0.5948 1.3014 0.062 0.0269
11-18-2009 09:53:16 2.8600 75.32 12.862 0.91 0.200 2.8600
0.7532 1.2862 0.091 0.0200
11-18-2009 09:54:15 2.9329 84.52 12.953 0.72 0.289 2.9329
0.8452 1.2953 0.072 0.0289
11-18-2009 09:55:16 2.8108 90.69 13.233 1.39 0.303 2.8108
0.9069 1.3233 0.139 0.0303
11-18-2009 09:56:15 2.7636 82.59 13.493 1.77 0.498 2.7636
0.8259 1.3493 0.177 0.0498
11-18-2009 09:57:16 2.8059 96.29 13.569 1.18 0.349 2.8059
0.9629 1.3569 0.118 0.0349
11-18-2009 09:58:15 2.8290 88.08 13.672 1.99 0.484 2.8290
0.8808 1.3672 0.199 0.0484
11-18-2009 09:59:16 2.8220 75.68 13.912 1.82 0.267 2.8220
0.7568 1.3912 0.182 0.0267
11-18-2009 10:00:15 2.9117 71.01 13.776 1.00 0.495 2.9117
0.7101 1.3776 0.100 0.0495
11-18-2009 10:01:16 2.8201 69.70 13.971 0.85 0.402 2.8201
0.6970 1.3971 0.085 0.0402
11-18-2009 10:02:16 2.7846 60.42 14.094 1.03 0.369 2.7846
0.6042 1.4094 0.103 0.0369
11-18-2009 10:03:15 2.8349 82.36 13.837 0.90 0.439 2.8349
0.8236 1.3837 0.090 0.0439
11-18-2009 10:04:16 2.7533 91.48 13.840 1.96 0.611 2.7533
0.9148 1.3840 0.196 0.0611
11-18-2009 10:05:15 2.7210 91.59 13.815 1.67 0.531 2.7210
0.9159 1.3815 0.167 0.0531
11-18-2009 10:06:16 2.7213 79.16 13.721 2.21 0.663 2.7213
0.7916 1.3721 0.221 0.0663
11-18-2009 10:07:15 2.7804 69.60 13.680 1.03 0.524 2.7804
0.6960 1.3680 0.103 0.0524
11-18-2009 10:08:16 2.8644 82.32 13.374 1.20 0.529 2.8644
0.8232 1.3374 0.120 0.0529
11-18-2009 10:09:15 2.8558 66.39 13.327 1.04 0.452 2.8558
0.6639 1.3327 0.104 0.0452
11-18-2009 10:10:16 2.8514 84.42 13.374 0.85 0.464 2.8514
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0.8442 1.3374
11-18-2009
0.7977 1.3261
11-18-2009
0.8313 1.3202
11-18-2009
0.9199 1.3162
11-18-2009
0.8076 1.3209
11-18-2009
0.9935 1.2993
11-18-2009
0.7825 1.3162
11-18-2009
0.9713 1.3133
11-18-2009
0.9848 1.3094
11-18-2009
0.8746 1.3018
11-18-2009
0.7106 1.3040
11-18-2009
0.8123 1.3052
11-18-2009
0.9287 1.3124
11-18-2009
0.9046 1.3034
11-18-2009
0.8311 1.3033
11-18-2009
0.8967 1.2908
11-18-2009
0.9075 1.2993
11-18-2009
1.0384 1.2891
11-18-2009
0.8198 1.3041
11-18-2009
0.8061 1.2951
11-18-2009
1.1098 1.3083
11-18-2009
1.0175 1.3295
11-18-2009
1.1677 1.3460
11-18-2009
1.0992 1.3396
11-18-2009
0.8289 1.3356
11-18-2009
0.7390 1.3144
11-18-2009
0.6694 1.3285
11-18-2009
0.7305 1.3081
11-18-2009
0.7320 1.3214
11-18-2009
0.7695 1.3261
11-18-2009
0.8584 1.3141
11-18-2009
0.8828 1.3051

0.085

10:11:

0.200

10:12:

0.116

10:13:

0.119

10:14:

0.177

10:15:

0.150

10:16:

0.169

10:17:

0.105

10:18:

0.187

10:19:

0.102

10:20:

0.138

10:21:

0.096

10:22:

0.152

10:23:

0.173

10:24:

0.134

10:25:

0.148

10:26:

0.124

10:27:

0.121

10:28:

0.128

10:29:

0.064

10:30:

0.109

10:31:

0.208

10:32:

0.203

10:33:

0.311

10:34:

0.161

10:35:

0.129

10:36:

0.054

10:37:

0.092

10:38:

0.067

10:39:

0.063

10:40:

0.123

10:41:

0.144
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.0464
.0350
.0466
. 0485
.0483
.0514
.0483
.0456
.0482
.0385
. 0465
.0530
.0515
.0581
. 0415
. 0649
.0567
.0614
.0597
.0613
.0702
.0681
.0717
.0584
.0629
.0563
.0581
.0627
.0684
.0547
.0596
.0594
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.8422
.8378
.8952
.9278
.8996
.8954
L9535
.9420
.9768
.9517
.9356
.9591
.9210
.9862
.9937
.9773
.0596
.0895
.0498
L0717
.8976
.8794
.8806
.9690
.0761
.1194
.0851
.0981
0685
L0244
L0556

RUNOQ?2
79.77
83.13
91.99
80.76
99.35
78.25
97.13
98.48
87.46
71.06
81.23
92.87
90.46
83.11
89.67
90.75
103.84
81.98
80.61
110.98
101.75
116.77
109.92
82.89
73.90
66.94
73.05
73.20
76.95
85.84
88.28
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.16
.19
.77
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.02
.38
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.54
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.23
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.350
.466
.485
.483
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.483
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. 465
.530
.515
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.584
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.563
.581
.627
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.596
.594

w W W W w W W NN NN W W W W N NN NN NN NN NN NN

.8422
.8378
.8952
.9278
.8996
.8954
L9535
.9420
.9768
.9517
.9356
.9591
.9210
.9862
.9937
.9773
.0596
.0895
.0498
.0717
.8976
.8794
.8806
.9690
.0761
.1194
.0851
.0981
.0685
.0244
.0556



11-18-2009
0.9304 1.2824
11-18-2009
1.0202 1.2753
11-18-2009
0.9120 1.2813
11-18-2009
0.9779 1.2832
11-18-2009
0.8107 1.2765
11-18-2009
0.9977 1.2633
11-18-2009
0.9772 1.2715
11-18-2009
1.2479 1.2609
11-18-2009
1.0815 1.2449
11-18-2009
1.0809 1.2536
11-18-2009
1.0461 1.2448
11-18-2009
0.9055 1.2614
11-18-2009
0.9803 1.2593
11-18-2009
0.9996 1.2564
11-18-2009
1.0333 1.2716
11-18-2009
0.9235 1.2841
11-18-2009
1.0336 1.2862
11-18-2009
0.9451 1.2814
11-18-2009
0.9615 1.2893
11-18-2009
0.9008 1.3125
11-18-2009
0.7559 1.3308
11-18-2009
0.6624 1.3309
11-18-2009
0.7193 1.3523
11-18-2009
0.6938 1.3748
11-18-2009
0.6716 1.3860
11-18-2009
0.4974 1.4111
11-18-2009
0.5125 1.3741
11-18-2009
0.5626 1.3611
11-18-2009
0.5109 1.3689
11-18-2009
0.6814 1.3416
11-18-2009
0.6378 1.3363
11-18-2009

10:42:

0.136

10:43:

0.101

10:44:

0.118

10:45:

0.125

10:46:

0.104

10:47:

0.108

10:48:

0.108

10:49:

0.168

10:50:

0.131

10:51:

0.141

10:52:

0.135

10:53:

0.135

10:54:

0.098

10:55:

0.102

10:56:

0.129

10:57:

0.100

10:58:

0.076

10:59:

0.082

11:00:

0.082

11:01:

0.088

11:02:

0.058

11:03:

0.063

11:04:

0.068

11:05:

0.091

11:06:

0.099

11:07:

0.062

11:08:

0.040

11:09:

0.033

11:10:

0.041

11:11:

0.054

11:12:

0.089

11:13:
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. 0604
.0597
. 0608
.0690
.0803
.0595
.0621
.0613
.0668
.0731
.0640
.0598
.0580
.0577
.0559
.0763
.0713
.0804
.0806
.0747
.0705
.0684
.0754
.0705
.0772
.0736
.0813
.0666
.0843
.0584
.0703

3.

0006

3.0305

.0232
.0562
.0669
.0300
.1059
.0711
.0866
.0802
.0740
.0919
.1501
.1556
L1111
.1431
.3006
.2818
.3088
.2923
.2847
. 2446
.2195
. 0668
. 0491
.0481
.1593
.1685
.1945
. 1805
.2806
.2463

RUNO2
93.04

102.02
91.20
97.79
81.07
99.77
97.72
124.79
108.15
108.09
104.61
90.55
98.03
99.96
103.33
92.35
103.36
94.51
96.15
90.08
75.59
66.24
71.93
69.38
67.16
49.74
51.25
56.26
51.09
68.14
63.78

69.60
Page 3

ASA

12

12
12

12

12
12

12.

12

12

12
12

13
13

13

.824
12.

753

.813
.832
12.

765

.633
12.
12.
12.
12.

715
609
449
536

.448
.614
12.

593
564

.716
12.

841

.862
.814
.893
13.
13.
13.
13.

125
308
309
523

.748
.860
14.
13.
.611
13.
13.
13.
13.

111
741

689
416
363
188

o O O O O O O O O O O O O O O O R B R O kR M R R R B B = B B 9

.36
.01
.18
.25
.04
.08
.08
.68
.31
.41
.35
.35
.98
.02
.29
.00
.76
.82
.82
.88
.58
.63
.68
.91
.99
.62
.40
.33
.41
.54
.89
.42

S O O O O O O O O O O O O O O © O O O 0O 0O O 0O O O o O O o o o o

.604
.597
.608
.690
.803
.595
.621
.613
.668
.731
.640
.598
.580
.577
.559
.763
.713
.804
.806
.747
.705
.684
.754
.705
772
.736
.813
.666
.843
.584
.703
.664

w w W w w W W wWwwwWwwWwwwwWwWwWWwwwWwWw W W W W W W W W W W W

.0006
.0305
.0232
.0562
.0669
.0300
.1059
.0711
.0866
.0802
.0740
.0919
.1501
.1556
L1111
.1431
.3006
.2818
.3088
.2923
. 2847
.2446
.2195
.0668
.0491
. 0481
.1593
.1685
.1945
.1805
.2806
.2463



0.6960 1.3188
11-18-2009
0.6431 1.3171
11-18-2009
0.8299 1.3192

0.042

11:14:

0.055

11:15:

0.049

Begin calculating run

11-18-2009
0.6363 1.3581
11-18-2009
0.6471 1.3369
11-18-2009
0.6191 1.3492
11-18-2009
0.6701 1.3486
11-18-2009
0.6322 1.3642
11-18-2009
0.5745 1.3499
11-18-2009
0.5300 1.3508
11-18-2009
0.7030 1.3579
11-18-2009
0.6862 1.3812
11-18-2009
0.6599 1.3949
11-18-2009
0.6951 1.3778
11-18-2009
0.4716 1.3588
11-18-2009
0.5270 1.3362
11-18-2009
0.5079 1.3589
11-18-2009
0.5969 1.3475
11-18-2009
0.7332 1.3300
11-18-2009
0.6320 1.3403
11-18-2009
0.6400 1.3361
11-18-2009
0.7742 1.3297
11-18-2009
0.8390 1.3406
11-18-2009
0.8411 1.3600
11-18-2009
0.8960 1.3637
11-18-2009
0.8412 1.3754
11-18-2009
0.7469 1,3880
11-18-2009
0.8216 1.3803
11-18-2009
0.7152 1.3929
11-18-2009
0.7731 1.4018
11-18-2009
0.7312 1.3946
11-18-2009

11:16:
0.096
11:17:
0.059
11:18:
0.049

11:19:

0.048
11:20:
0.056
11:21:
0.055
11:22:
0.033
11:23:
0.051
11:24:
0.093
11:25:
0.099
11:26:
0.089
11:27:
0.078
11:28:
0.042
11:29:
0.031
11:30:
0.057
11:31:
0.112
11:32:
0.066
11:33:
0.049
11:34:
0.085
11:35:
0.149
11:36:
0.152
11:37:
0.152
11:38:
0.163
11:39:
0.111
11:40:
0.133
11:41:
0.142
11:42:
0.139
11:43:
0.141
11:44:

0.0664
15
0.0611
16
0.0724
averages
52
0.0824
53
0.0831
.0796
.0666
.0580
.0646
.0812
.0611
.0646
.0545
.0711
.0713
.0727
.0729
. 0683
.0788
.0901
.0747
.0751
.0748
. 0645
.0633
.0777
.0680
.0731
.0561
. 0649

.0798

[ B S T Y Y Y B B B Y Y N Y Y Y Y Y Y Y . Y, BN
W N N W N W N W N W NN W W N W N W NN NN W N W N
o O © O O O O O O O O O O O O O O O O O o o o o o o

RUNO2

64.
82.

63.
64.
61.
67.
.22

63

57.
53.
70.
68.
.99
69.
47.
52.
50.
59.
73.
.20
64 .
77.
83.
84.
89.
84.
74.
82.
71.
77.
73.
.65

65

63

71

31
99

63
71
91
01

45
00
30
62

51
16
70
79
69
32

00
42
90
11
60
12
69
16
52
31
12
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13.
.192

13

13.
13.

13
13

13

13

13

13

13

13

13

171

581
369

.492
.486
13.
.499
13.
13.
.812
13.
13.
13.
13.
13.
.475
13.
.403
13.

642

508
579

949
778
588
362
589

300

361

.297
13.

406

.600
13.
13.
.880
13.
13.
14.
13.
14.

637
754

803
929
018
946
016

o

© = = B B B B KRB B B O O O KM O O 0O O O 0O 0O 0O 0O O O o o o ©

.55
.49

.96
.59
.49
.48
.56
.55
.33
.51
.93
.99
.89
.78
.42
31
.57
.12
.66
.49
.85
.49
.52
.52
.63
11
.33
.42
.39
.41
.74

0.611

0.724

o O O O O O O O O O O O O O O 0O O O 0O 0O O 0O 0O O O o o o o

.824
.831
.796
.666
.580
.646
.812
.611
.646
.545
711
.713
727
.729
.683
.788
.901
.747
.751
.748
.645
.633
777
.680
.731
.561
.649
.798
.748

w

w N N W W W NN NN W W W W W W W W W W W W W W W W W W W W

.2435
. 2857

.1610
.2261
.2242
.2092
.2466
.2239
.2497
.1591
.1170
.0327
.1023
.1805
.1545
.1253
.0684
.0840
.1132
.1516
.1107
.1301
.9835
.9748
.9699
.0575
.0147
.0488
. 9865
. 9450
.0176



0.7165 1.4016
11-18-2009
0.6838 1.3934
11-18-2009
0.7718 1.4001
11-18-2009
0.7139 1.4034
11-18-2009
0.7044 1.4017
11-18-2009
0.7098 1.4000
11-18-2009
0.5735 1.4150
11-18-2009
0.5890 1.4044
11-18-2009
0.6809 1.3856
11-18-2009
0.5867 1.4023
11-18-2009
0.4692 1.4000
11-18-2009
0.6878 1.3719
11-18-2009
0.5747 1.3736
11-18-2009
0.6159 1.3597
11-18-2009
0.6889 1.3620
11-18-2009
0.6450 1.3566
11-18-2009
0.7077 1.3492
11-18-2009
0.7272 1.3812
11-18-2009
0.7046 1.3728
11-18-2009
0.6437 1.3771
11-18-2009
0.5267 1.3769
11-18-2009
0.7331 1.3586
11-18-2009
0.6761 1.3596
11-18-2009
0.7266 1.3579
11-18-2009
0.7303 1.3568
11-18-2009
0.5582 1.3491
11-18-2009
0.7185 1.3442
11-18-2009
0.7187 1.3532
11-18-2009
0.7228 1.3415
11-18-2009
0.7681 1.3593
11-18-2009
0.5998 1.3753
11-18-2009
0.7726 1.3458

0.074

11:45:

0.134

11:46:

0.096

11:47:

0.148

11:48:

0.099

11:49:

0.097

11:50:

0.083

11:51:

0.096

11:52:

0.062

11:53:

0.127

11:54:

0.049

11:55:

0.064

11:56:

0.060

11:57:

0.045

11:58:

0.054

11:59:

0.085

12:00:

0.056

12:01:

0.099

12:02:

0.094

12:03:

0.143

12:04:

0.075

12:05:

0.060

12:06:

0.060

12:07:

0.090

12:08:

0.094

12:09:

0.058

12:10:

0.050

12:11:

0.090

12:12:

0.072

12:13:

0.097

12:14:

0.075

12:15:

0.057

52
53
52
53
52
53
52
52
52
52
53
52
53
52
53
52
52
52
52
53
52
53
52
53
52
53
52
52
53
52
53

O © O O O O O O o o o o o

©c O O O O O O O O O O O 0O O O O o o o

.0748
.0774
.0709
.0646
.0636
. 0662
. 0665
.0749
.0718
.0812
.0713
. 0686
.0619
.0692
.0678
.0721
.0660
.0770
.0707
.0644
.0521
.0691
.0683
.0473
.0717
.0580
.0642
.0575
.0614
.0566
.0487
.0550

W w W w w W W W w W W W W N W W W W W W W W W W W NN NN NN

.9903
.9673
. 9888
.9710
. 9999
.9870
.0213
.0774
. 0482
.0448
.0853
.1326
.1214
.1005
.1154
.1186
.0293
. 9453
.0710
.0135
.0961
.0948
.0199
. 0603
.1469
.1398
.0718
.1567
.1571
.0604
.1332

RUNO2

68.
77.
71.
70.
70.
57.
58.
68.
58.
46.
68.
57.
61.
68.
64 .
70.
72.
70.
64.
52.
73.
67.
72.

73
55

71.

72

18
39
44
98
35
90
09
67
92
78
47
59
89
50
77
72
46
37
67
31
61
66

.03
.82
71.

85
87

.28
76.
59.
77.

81
98
26

Page 5

AT

13.
14.
14.
14.
14,
14.
14.
.856

13

14.
14.
13.
.736
13.
.620
13.
13.
13.
13.
13.
.769

13

13

13

13.
13.
13.
13.
.491
.442

13
13

13.
.415
13.
13.
13.

13

934
001
034
017
000
150
044

023
000
719

597

566
492
812
728
771

586
596
579
568

532

593

753
458

© O O O O O O O O O O O H O O O O O O 0O O O R O O O O O K O Rk

.34
.96
.48
.99
.97
.83
.96
.62
.27
.49
.64
.60
.45
.54
.85
.56
.99
.94
.43
.75
.60
.60
.90
.94
.58
.50
.90
.72
.97
.75
.57

©C O O O O O O O O O O O O O O 0O O O O O O O O O o O o oo o o o

774
.709
.646
.636
.662
.665
.749
.718
.812
.713
.686
.619
.692
.678
721
.660
.770
.707
.644
.521
.691
.683
.473
.717
.580
.642
.575
.614
.566
.487
.550

w W w w w w W w W W w w W NN W W W wWw W wWw w w W w W N N N N N N

.9903
.9673
.9888
.9710
.9999
.9870
.0213
.0774
. 0482
. 0448
.0853
.1326
.1214
.1005
.1154
.1186
.0293
.9453
.0710
.0135
.0961
.0948
.0199
.0603
.1469
.1398
.0718
.1567
.1571
. 0604
.1332



RUNO2

Average of Test Run 02 co NOX THC S02 02 co
NOX THC S02

% ppm ppm ppm ppm % ppm ppm ppm
ppm
11-18-2009 12:15:53 3.0839 67.65 13.682 0.86 0.684 3.0839

0.6765 1.3682 0.086 0.0684
Test Run 2 End
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Final System Bias Check for Run 2 .

FBIASO2

NOX
ppm
1.0384
0.8857
0.1466
0.1640
0.0624
2.7803
4.8965
4.9517
5.0548
0.4445
-0.2007
0.2318
-0.0591
0.1922
2.8179
4.7786

2

12:33:1
THC

ppm
0.000
0.038
0.313
0.5
-0.8
24.600
24.683
24.543
0.3
1.3

02 CO
S02

% ppm
volts Vvolts
11-18-2009 12:18:11
0.1422 0.0603 0.826 0.0830
11-18-2009 12:19:11
0.1414 0.0415 0.009 0.0849
11-18-2009 12:20:11
0.1566 0.0353 0.002 0.0912
11-18-2009 12:21:12
0.1642 0.0265 0.000 0.0802
11-18-2009 12:22:11
0.1578 0.0261 -0.001 0.0464
11-18-2009 12:23:12
0.1591 0.0275 -0.002 0.0261
11-18-2009 12:24:11
0.1357 0.0258 0.598 -0.0068
11-18-2009 12:25:12
0.1362 0.0260 5.150 -0.0137
11-18-2009 12:26:11
0.1793 0.0261 5.173 -0.0090
11-18-2009 12:27:12
1.2965 0.0257 5.165 0.0153
11-18-2009 12:28:11
1.3425 0.0257 0.370 0.0490
11-18-2009 12:29:11
0.4921 0.8178 0.189 0.0490
11-18-2009 12:30:11
0.1383 2.4541 0.107 0.1439
11-18-2009 12:31:11
0.1359 2.4639 0.093 0.1501
11-18-2009 12:32:11
0.4301 0.6463 0.122 1.4719
11-18-2009 12:33:11
0.6795 0.3919 0.148 2.2640
Final System Bias Check for Run
Operator: JIMM
Plant Name: conoco
Location: old Ocean, TX

Reference Cylinder Numbers
Zero Span

02 N2 cc9824
co N2 ALM014290
NOX N2 €c241846
THC AIR cc236179
S02 N2 ccl44163
Date/Time 11-18-2009
Analyte 02 co NOX
Units % ppm ppm
Zero Ref Cyl 0.0000 0.00
Zero cal 0.1396 2.22
Zero Avg 0.1593 16.14
Zero Bias% 0.2 4.7
Zero Drift% 1.5 1.7
Span Ref Cyl 4.9400 132.00
Span cCal 4.9706 133.21
Span Avg 4.9520 133.58
Span Bias®% 0.2 0.1
Span Drift% -1.4 0.9

THC
ppm
14.22
14.14
15.66
16.42
15.78
15.91
13.57
13.62
17.93
129.65
134.25
49.21
13.83
13.59
43.01
67.95

7
S02
ppm
0.00
0.46
0.01
0.4
-0.2
52.60
52.73
51.60
1.1
-0.7
Page 1

ASE

STRATA Version 2.0

S02
ppm
0.603
0.415
0.353
0.265
0.261
0.275
0.258
0.260
0.261
0
0
8

PASSED

0.000
0.171
0.872
1.5
1.3
22.200
22.126
22.653
1.1
0.4

02
volts
8.26
0.09
0.02
0.00
-0.01
-0.02
5.98
51.50
51.73
51.65
3.70
1.89
1.07
0.93
1.22
1.48

co
volts
0.830
0.849
0.912
0.802
0.464
0.261
-0.068
-0.137

-0.090

0.153
0.490
0.490
1.439
1.501
14.719
22.640

NOX THC
volts
.0384
. 8857
.1466
.1640
.0624
.7803
. 8965
.9517
.0548
.4445
-0.2007
0.2318
-0.0591
0.1922
2.8179
4.7786
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Ini Zero Avg
Ini Span Avg
Run Avg 3.0839
Co 0.0874
Cm 5.0192
Correct Avg

0.0155
5.0865
67.65
13.57
132.28
3.0015

FBIASQ2

10.99 0.723 0.23 0.244

130.98 23.864 52.29 22.471
13.682 0.86 0.684

0.518 0.12 0.558

24,204 51.94 22.562

60.14 13.672 0.75 0.127

Page 2
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) ) RUNO3
Test Run 3 Begin. STRATA Version 2.0

Operator: JMM
Plant Name: conoco
Location: 01d ocean, TX

02 CO NOX THC S02 02 CcO NOX THC
S02

% ppm ppm ppm ppm volts volts Vvolts
volts volts
11-18-2009 12:34:17 4.8856 54.51 3.229 1.51 12.157 4.8856
0.5451 0.3229 0.151 1.2157
11-18-2009 12:35:18 8.0911* 49.02 4.428 1.65 -0.153 8.0911~*
0.4902 0.4428 0.165 -0.0153
11-18-2009 12:36:17 2.2050 79.76 12.594 0.97 0.234 2.2050
0.7976 1.2594 0.097 0.0234
11-18-2009 12:37:18 2.2023 82.59 12.826 0.92 0.834 2.2023
0.8259 1.2826 0.092 0.0834
11-18-2009 12:38:17 2.1398 90.14 12.823 0.99 1.242 2.1398
0.9014 1.2823 0.099 0.1242
11-18-2009 12:39:18 2.1163 112.32 13.039 1.45 1.218 2.1163
1.1232 1.3039 0.145 0.1218
11-18-2009 12:40:17 1.9646 103.03 13.226 2.30 1.144 1.9646
1.0303 1.3226 0.230 0.1144
11-18-2009 12:41:17 1.9850 101.55 13.238 1.35 1.036 1.9850
1.0155 1.3238 0.135 0.1036
11-18-2009 12:42:17 1.9749 106.05 13.374 1.90 1.012 1.9749
1.0605 1.3374 0.190 0.1012
11-18-2009 12:43:17 1.9539 99.51 13.471 1.96 1.023 1.9539
0.9951 1.3471 0.196 0.1023
11-18-2009 12:44:18 1.9502 90.84 13.473 1.39 0.962 1.9502
0.9084 1.3473 0.139 0.0962
11-18-2009 12:45:17 1.9608 70.92 13.731 1.03 0.748 1.9608
0.7092 1.3731 0.103 0.0748
11-18-2009 12:46:18 1.9574 68.60 13.656 0.62 0.958 1.9574
0.6860 1.3656 0.062 0.0958
11-18-2009 12:47:17 2.0858 85.00 13.299 1.03 0.844 2.0858
0.8500 1.3299 0.103 0.0844
11-18-2009 12:48:18 2.1081 70.48 13.428 0.76 0.912 2.1081
0.7048 1.3428 0.076 0.0912
11-18-2009 12:49:17 2.0854 76.60 13.410 1.04 0.797 2.0854
0.7660 1.3410 0.104 0.0797
11-18-2009 12:50:17 2.0536 81.82 13.382 0.70 0.842 2.0536
0.8182 1.3382 0.070 0.0842
11-18-2009 12:51:17 2.0308 82.71 13.270 1.16 0.797 2.0308
0.8271 1.3270 0.116 0.0797
11-18-2009 12:52:17 2.0646 87.51 13.364 1.00 0.779 2.0646
0.8751 1.3364 0.100 0.0779
11-18-2009 12:53:18 2.1277 97.40 13.284 1.63 0.743 2.1277
0.9740 1.3284 0.163 0.0743
11-18-2009 12:54:17 2.0198 100.48 13.507 1.27 0.844 2.0198
1.0048 1.3507 0.127 0.0844
11-18-2009 12:55:18 1.8375 115.15 13.714 2.24 0.794 1.8375
1.1515 1.3714 0.224 0.0794
11-18-2009 12:56:17 1.8646 104.46 13.785 2.16 0.876 1.8646
1.0446 1.3785 0.216 0.0876
11-18-2009 12:57:18 2.0743 80.05 13.979 1.77 0.878 2.0743
0.8005 1.3979 0.177 0.0878
11-18-2009 12:58:17 2.4202 51.97 13.792 0.95 0.811 2.4202
0.5197 1.3792 0.095 0.0811
11-18-2009 12:59:17 3.0699 98.31 13.644 1.69 0.729 3.0699
0.9831 1.3644 0.169 0.0729
11-18-2009 13:00:17 2.8037 96.65 13.573 2.32 0.747 2.8037
0.9665 1.3573 0.232 0.0747
11-18-2009 13:01:17 2.8057 76.59 13.612 1.11 0.826 2.8057
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0.7659 1.3612
11-18-2009
0.8578 1.3508
11-18-2009
1.2384 1.3392
11-18-2009
0.8653 1.3791
11-18-2009
0.8753 1.3703
11-18-2009
1.0579 1.3692
11-18-2009
1.0313 1.3626
11-18-2009
1.1513 1.3624
11-18-2009
1.1315 1.3701
11-18-2009
0.9922 1.3738
11-18-2009
0.8111 1.3525
11-18-2009
0.6997 1.3536
11-18-2009
0.8842 1.3335
11-18-2009
0.8261 1.3427
11-18-2009
1.1006 1.3315
11-18-2009
0.7763 1.3675
11-18-2009
0.8065 1.3447
11-18-2009
0.7975 1.3452
11-18-2009
0.9064 1.3537
11-18-2009
1.1581 1.3428
11-18-2009
1.0965 1.3657
11-18-2009
0.9433 1.3516
11-18-2009
0.7921 1.3542
11-18-2009
0.7495 1.3478
11-18-2009
0.8817 1.3402
11-18-2009
0.8603 1.3147
11-18-2009
0.9773 1.3256
11-18-2009
0.9958 1.3097
11-18-2009
0.9367 1.3269
11-18-2009
0.8588 1.3350
11-18-2009
0.8415 1.3553
11-18-2009
1.0017 1.3515

0.111

13:02:
117

0.114
13:03
0.176

13:04:

0.308

13:05:

0.163

13:06:

0.228

13:07:

0.167

13:08:

0.227

13:09:

0.236

13:10:

0.242

13:11:

0.155

13:12:

0.089

13:13:

0.099

13:14:

0.108

13:15:

0.138

13:16:

0.193

13:17:

0.112

13:18:

0.133

13:19:

0.139

13:20:

0.185

13:21:

0.242

13:22:

0.261

13:23:

0.160

13:24:

0.077

13:25:

0.146

13:26:

0.111

13:27:

0.089

13:28:

0.168

13:29:

0.141

13:30:

0.149

13:31:

0.055

13:32:

0.217
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18
17
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.0826
.0695
.0777
.0768
.0744
.0660
.0760
.0710
.0677
.0695
.0628
.0746
.0777
.0658
.0788
.0631
.0725
.0646
.0759
.0692
.0812
.0640
.0712
.0825
L0727
.0728
.0778
.0826
.0676
.0683
.0831
.0661
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.8893
.7887
.7138
.9104
.0244
.0275
. 9665
.0265
.9473
.1021
.1843
.1729
.1601
.0853
.0685
.1045
.1472
.1379
.0283
.0366
.9593
.0855
.0763
.0513
.1292
.2397
.1633
.2347
. 2446
.2206
.0838

RUNO3
85.78
123.84
86.53
87.53
105.79
103.13
115.13
113.15
99.22
81.11
69.97
88.42
82.61
110.06
77.63
80.65
79.75
90.64
115.81
109.65
94.33
79.21
74.95
88.17
86.03
97.73
99.58
93.67
85.88
84.15
100.17
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oz

13.
13.
13.
13.
13.
13.
.624
13.
13.
13.
13.
13.
13.
13.

13

13

13

508
392

791

703
692
626

701
738
525
536
335
427
315

.675
13.
13.
13.

447
452
537

.428
13.
13.
13.
13.
13.
13.
13.
13.
13.
13.
13.
13.

657
516
542
478
402
147
256
097
269
350
553
515
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.14
.76
.08
.63
.28
.67
.27
.36
.42
.55
.89
.99
.08
.38
.93
.12
.33
.39
.85
.42
.61
.60
.77
.46
.11
.89
.68
.41
.49
.55
.17
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.695
777
.768
.744
.660
.760
.710
.677
.695
.628
.746
T77
.658
.788
.631
.725
. 646
.759
.692
.812
.640
712
.825
727
.728
.778
.826
.676
.683
.831
. 661
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.8893
.7887
.7138
.9104
.0244
.0275
. 9665
.0265
.9473
.1021
.1843
.1729
.1601
.0853
.0685
.1045
.1472
.1379
.0283
.0366
.9593
. 0855
.0763
.0513
.1292
. 2397
.1633
.2347
. 2446
.2206
.0838



11-18-2009
0.8768 1.3429
11-18-2009
0.7484 1.3520
11-18-2009
1.0438 1.3501
11-18-2009
0.9931 1.3685
11-18-2009
0.9451 1.3798
11-18-2009
0.7049 1.3909
11-18-2009
0.8216 1.3690
11-18-2009
0.6900 1.3697
11-18-2009
0.8408 1.3533
11-18-2009
0.7925 1.3631
11-18-2009
0.9381 1.3557
11-18-2009
0.8697 1.3496
11-18-2009
0.9290 1.3304
11-18-2009
0.8015 1.3314
11-18-2009
0.8662 1.3178
11-18-2009
0.7473 1.3293
11-18-2009
0.7274 1.3200
11-18-2009
0.8517 1.3160
11-18-2009
1.0720 1.3185
11-18-2009
1.2117 1.3197
11-18-2009
1.1740 1.3575
11-18-2009
1.1183 1.3514
11-18-2009
1.0732 1.3636
11-18-2009
1.0156 1.3710
11-18-2009
1.0338 1.3685
11-18-2009
1.0397 1.3830
11-18-2009
1.0358 1.3711
11-18-2009
0.9601 1.3767
11-18-2009
0.8217 1.3714
11-18-2009
0.8038 1.3522
11-18-2009
0.8846 1.3468
11-18-2009

13:33:
0.199

13:34:

0.108

13:35:

0.121

13:36:

0.218

13:37:

0.156

13:38:

0.162

13:39:

0.090

13:40:

0.135

13:41:

0.070

13:42:

0.118

13:43:

0.133

13:44:

0.171

13:45:

0.153

13:46:

0.190

13:47:

0.084

13:48:

0.160

13:49:

0.110

13:50:

0.113

13:51:

0.152

13:52:

0.215

13:53:

0.282

13:54:

0.247

13:55:

0.249

13:56:

0.281

13:57:

0.199

13:58:

0.220

13:59:

0.244

14:00:

0.211

14:01:

0.156

14:02:

0.088

14:03:

0.115

14:04:
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.0713
.0882
.0748
. 0663
.0824
.0693
.0712
.0710
.0692
.0632
.0801
.0678
.0709
.0798
.0718
.0660
.0725
.0774
.0757
.0897
.0867
.0700
.0711
.0733
.0742
.0798
. 0660
.0698
.0733
. 0807
.0722

3.
.2811
.2020
.0734
.0182
. 2207
.1658
.1811
.2035
.2484
.1699
.1842
.2637
.2123
.1449
.1263
.0939
.1709
.1104
.9699
.9426
.9418
.0041
.9270
. 9840
. 9823
. 9446
.0083
.9500
.1466
.2159
.1647

2358

RUNO3

87.
74.

104.

99.
94.
70.
82.
69.
84.
79.
93
86.
92.
80.
86.
74,
72.
85.

107.
121.
117.
111.
107.
101.
103.
103.
103.

96.
82.
80.
88.

93
Page

A4O

68
84
38
31
51
49
16
00
08
25

.81

97
90
15
62
73
74
17
20
17
40
83
32
56
38
97
58
01
17
38
46

.16

3

13.
13.
13.
13.
13.
13.
13.
13.
13.
13.
13.

13

13

13

13
13
13

13

429
520
501
685
798
909
690
697
533
631
557

.496
13.
13.
.178
13.
.200
13.
13.
13.
13.
13.

304
314

293

160
185
197
575
514

.636
.710
. 685
13.

830

.711
13.
13.
13.
13.
13.

767
714
522
468
395
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.99
.08
21
.18
.56
.62
.90
.35
.70
.18
.33
.71
.53
.90
.84
.60
.10
.13
.52
.15
.82
.47
.49
.81
.99
.20
.44
11
.56
.88
.15
.45
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.713
.882
.748
.663
.824
.693
.712
.710
.692
.632
.801
.678
.709
.798
.718
.660
.725
774
.757
.897
.867
.700
.711
.733
.742
.798
.660
.698
.733
. 807
.722
.720
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.2358
.2811
.2020
.0734
.0182
.2207
.1658
.1811
.2035
.2484
.1699
.1842
.2637
.2123
.1449
.1263
.0939
.1709
.1104
.9699
.9426
.9418
.0041
.9270
. 9840
.9823
. 9446
.0083
.9500
.1466
.2159
.1647



0.9316 1.3395
11-18-2009
0.7219 1.3645
11-18-2009
0.7905 1.3554
11-18-2009
0.7028 1.3678
11-18-2009
0.8369 1.3468
11-18-2009
0.9658 1.3482
11-18-2009
0.9561 1.3194
11-18-2009
1.0179 1.3416
11-18-2009
0.9235 1.3282
11-18-2009
1.0320 1.3154
11-18-2009
0.8288 1.3303
11-18-2009
1.0037 1.3036
11-18-2009
1.0007 1.3231
11-18-2009
0.9976 1.3233
11-18-2009
1.1450 1.3149
11-18-2009
1.1683 1.3233
11-18-2009
1.0558 1.3165
11-18-2009
1.0682 1.3198
11-18-2009
0.9824 1.3280
11-18-2009
1.2106 1.3299
11-18-2009
1.0941 1.3502
11-18-2009
1.1465 1.3714
11-18-2009
0.8474 1.3816
11-18-2009
0.8805 1.3550
11-18-2009
0.8106 1.3428
11-18-2009
0.7795 1.3678
11-18-2009
0.9633 1.3449
11-18-2009
1.1149 1.3546
11-18-2009
1.0759 1.3772
11-18-2009
1.0394 1.3592
11-18-2009
0.8624 1.3571
11-18-2009
1.0558 1.3519

0.145

14:05:

0.157

14:06:

0.065

14:07:

0.135

14:08:

0.097

14:09:

0.151

14:10:

0.197

14:11:

0.147

14:12:

0.261

14:13:

0.120

14:14:

0.175

14:15:

0.128

14:16:

0.144

14:17:

0.185

14:18:

0.115

14:19:

0.150

14:20:

0.166

14:21:

0.101

14:22:

0.167

14:23:

0.068

14:24:

0.255

14:25:

0.214

14:26:

0.158

14:27:

0.118

14:28:

0.099

14:29:

0.126

14:30:

0.129

14:31:

0.233

14:32:

0.204

14:33:

0.159

14:34:

0.189

14:35:

0.160
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.0720
.0753
.0627
.0786
.0757
.0816
.0740
.0756
.0734
.0844
.0640
.0768
.0735
.0853
.0771
.0763
.0872
.0678
.0715
.0774
.0629
.0587
.0732
.0512
. 0665
.0698
.0711
.0709
.0836
.0847
.0746
.0818
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.0562
.1246
.0937
.0584
.1086
.0320
.0849
.0036
.0597
.0709
. 0443
.1402
.1395
.1440
.2479
.2288
. 2085
.2789
.2752
.1570
. 0845
. 0846
.2474
.2019
.1919
.1154
.1428
.8997
.9691
L1712
.1367

RUNO3
72.19
79.05
70.28
83.69
96.58
95.61
101.79
92.35
103.20
82.88
100.37
100.07
99.76
114.50
116.83
105.58
106.82
98.24
121.06
109.41
114.65
84.74
88.05
81.06
77 .95
96.33
111.49
107.59
103.94
86.24
105.58
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13

13
13
13

13

13

13

13
13

13

13

13
13

13
13
13

. 645
13.
.678
.468
.482
13.
13.

554

194
416

.282
.154
13.

303

.036
.231
.233
13.
13.
.165
13.
13.
.299
13.

149
233

198
280

502

.714
.816
13.

550

.428
.678
.449
13.
13.
13.
13.
13.

546
772
592
571
519
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.57
.65
.35
.97
.51
.97
.47
.61
.20
.75
.28
.44
.85
.15
.50
.66
.01
.67
.68
.55
.14
.58
.18
.99
.26
.29
.33
.04
.59
.89
.60

o O O O O O O O O O O O 0O O O O 0O O O O O O OO O O O 0o oo o o o

.753
.627
.786
.757
.816
.740
.756
.734
. 844
. 640
.768
.735
.853
771
.763
.872
.678
.715
.774
.629
.587
.732
.512
.665
.698
711
.709
.836
. 847
.746
.818
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.0562
.1246
.0937
.0584
.1086
.0320
.0849
.0036
.0597
.0709
.0443
.1402
.1395
.1440
.2479
.2288
. 2085
.2789
.2752
.1570
. 0845
.0846
.2474
.2019
.1919
.1154
.1428
.8997
.9691
L1712
.1367



11-18-2009
0.9348 1.3575
11-18-2009
0.9375 - 1.3597
11-18-2009
0.9535 1.3339
11-18-2009
1.0162 1.3425
11-18-2009
0.9463 1.3565
11-18-2009
0.8359 1.3457
11-18-2009
0.8242 1.3506
11-18-2009
0.9263 1.3679
11-18-2009
1.0459 1.3625
11-18-2009
0.8700 1.3757
11-18-2009
0.6921 1.3838
11-18-2009
0.8067 1.3562
11-18-2009
1.0049 1.3712
11-18-2009
0.8914 1.3738
11-18-2009
0.9790 1.3498
11-18-2009
0.8489 1.3615
11-18-2009
1.0413 1.3675
11-18-2009
0.7734 1.4056
11-18-2009
0.7581 1.3882
11-18-2009
1.0113 1.3734
11-18-2009
0.9600 1.3832
11-18-2009
1.0351 1.3914
11-18-2009
0.9402 1.4009
11-18-2009
0.8635 1.4039
11-18-2009
0.9948 1.3937
11-18-2009
0.9412 1.4027
11-18-2009
0.7670 1.4246
11-18-2009
0.7812 1.3808
11-18-2009
0.6556 1.4015
11-18-2009
0.1098 0.4213
11-18-2009
0.0774 0.0385
11-18-2009

14:36:
0.157

14:37:

0.190

14:38:

0.155

14:39:

0.124

14:40:

0.170

14:41:

0.132

14:42:

0.065

14:43:

0.091

14:44:
:18
14:46:

0.215
14:45
0.170

0.149

14:47:

0.071

14:48:

0.133

14:49:

0.232

14:50:

0.121

14:51:

0.192

14:52:

0.161
14:53
0.149

14:54:

0.125

14:55:

0.130

14:56:

0.192

14:57:

0.201

14:58:

0.212

14:59:

0.153

15:00:

0.173

15:01:

0.172

15:02:
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15:04:

0.207
15:03
0.113

0.080

15:05:

0.081

15:06:

0.133

15:07:

18
17
18
17
18
17
17
17
17

17
18
17
18
17
17
17
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18
17
18
17
18
17
17
17
17

17
18
17
18
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.0774
.0712
.0779
.0627
.0819
.0714
.0733
.0757
.0669
. 0828
.0728
.0696
.0839
.0739
.0754
.0747
. 0847
.0762
.0877
.0711
.0766
. 0690
.0770
.0797
. 0665
.0808
.0894
.0829
.0903
. 0435
.0818

3.0545
3.1431
3.2208
3.2910
3.1949
3.1425
3.1917
3.2011
3.0192
2.9896
3.0567
3.1662
3.1317
2.8992
3.1226
3.1623
3.0404
2.9609
3.0497
3.0898
3.1455
2.9561
2.9312
3.0426
3.0361
2.9704
3.0069
3.1637
3.4456
5

1

.5288%

.1413
4.3863

RUNO3
93.48

93.75
95.35
101.62
94.63
83.59
82.42
92.63
104.59
87.00
69.21
80.67
100.49
89.14
97.90
84.89
104.13
77 .34
75.81
101.13
96.00
103.51
94.02
86.35
99.48
94.12
76.70
78.12
65.56
10.98
7.74

7.53
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13.
13.
13.

13

13

13

13

14.
13.
14.
14.
13.
14.

575
597
339

425
13.
13.
13.
13.
13.
13.
13.
13.
13.
13.
13.

565
457
506
679
625
757
838
562
712
738
498

.615
13.
14.
13.
.734
13.

675
056
882

832

.914
14.

009
039
937
027
246
808
015

4.213
0.385
0.367
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.57
.90
.55
.24
.70
.32
.65
.91
.15
.70
.49
71
.33
.32
21
.92
.61
.49
.25
.30
.92
.01
.12
.53
.73
.72
.07
.13
.80
.81
.33
.00

o O O O O O O O O O O O O O O O O O O O O 0O O O O O O O oo o o o

.774
.712
.779
.627
.819
.714
.733
.757
.669
. 828
.728
.696
.839
.739
.754
.747
. 847
.762
.877
.711
.766
.690
.770
.797
.665
.808
.894
.829
.903
.435
.818
.121
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.0545
.1431
.2208
.2910
.1949
. 1425
.1917
.2011
.0192
.9896
.0567
.1662
.1317
.8992
.1226
.1623
.0404
. 9609
. 0497
.0898
.1455
.9561
.9312
.0426
.0361
.9704
.0069
.1637
.4456
.5288*
.1413
.3863



0.0753 0.0367
11-18-2009
0.0835 0.0264
11-18-2009
0.0904 0.0395
11-18-2009
1.0212 1.0042
11-18-2009
0.9687 1.3721
11-18-2009
0.9730 1.3960
11-18-2009
1.0334 1.3899
11-18-2009
0.7622 1.4095

0.200
15:08:
0.105
15:09:
0.139
15:10:
0.229
15:11:
0.193
15:12:
0.182
15:13
0.197
15:14:
0.805

Begin calculating run

11-18-2009
0.9752 1.4098
11-18-2009
0.7790 1.4224
11-18-2009
0.8383 1.4063
11-18-2009
0.7165 1.3835
11-18-2009
0.7071 1.4067
11-18-2009
0.8201 1.3849
11-18-2009
1.0640 1.3778
11-18-2009
1.0830 1.4056
11-18-2009
1.0275 1.4151
11-18-2009
1.0282 1.4048
11-18-2009
1.0305 1.4266
11-18-2009
1.0091 1.4096
11-18-2009
1.1072 1.4194
11-18-2009
1.0549 1.4395
11-18-2009
1.0997 1.4293
11-18-2009
1.0602 1.4296
11-18-2009
1.0594 1.4462
11-18-2009
1.0412 1.4379
11-18-2009
1.0315 1.4429
11-18-2009
1.1080 1.4493
11-18-2009
1.0737 1.4479
11-18-2009
1.0878 1.4349
11-18-2009
0.8343 1.4424
11-18-2009

15:16:
1.165
15:17:
0.240
15:18:
0.187
15:19:
0.203
15:20:
0.223
15:21:
0.196
15:22:
0.167
15:23:
0.200
15:24:
0.260
15:25:
0.224
15:26:
0.259
15:27:
0.286
15:28:
0.251
15:29:
0.274
15:30:
0.224
15:31:
0.269
15:32:
0.279
15:33:
0.226
15:34:
0.265
15:35:
0.262
15:36:
0.253
15:37:
0.299
15:38:
0.238

15:39:

117

.0121
.0390
.0266

0

17

0

0
0.0010
0

0

0

17
17

17
.0294

.0186
.0212

18
0.0385
Sgerages
0.0619
.0719
.0861
.0797
.0663
.0744
.0820
.0778
.0944
.0826
.0798
.0854
.0756
.0849
.0851
.0853
.0809
.0881
.0921
.0838
.0952
.0872

.0811

17
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BHWw s Wbk WW W W AW R W DWW W W DN W Rl W N
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= R =R N UV~ O

.9028
.8770
. 9254
.9920
.9721
.9737
.9362
L7774
.8144
.8349
.8305
.8470
.8336
.7700
.7685
.7862
.8115
.7798
.8549
.7941
.8121
.8013
.8750

RUNO3

96.
97.
103
76.

97.
77.
83
71.
70.
82.

106.
108.

102

102.
103.
100.
110.
105.
109.
106.

105

104.

103

110.
107.
108.

83.

80.
Page

.1316 8.35
.9511* 9.04
.4962% 102
.0551
.8700
.9226
.9316

.12
87
30
.34
22

52
90

.83

65

71

01

40
30
.75
82
05
91
72
49
97
02
.94
12
.15
80
37
78
43

43
6

A4S

0.264
0.395

10.
721
13.
13.
14,

13

14.
14,
14.

13

13
13

14.
14.
14.
14.
14.
14.
14.
14.
14.
14,
14.
14,
14,
14,
14.
14,

042

960
899
095

098
224
063

.835
14.

067

.849
778
14.

056
151
048
266
096
194
395
293
296
462
379
429
493
479
349
424
365

1.05
1.39

1.93
1.82
1.97
8.05
11.65
.40
.87
.03
.23
.96
.67
.00
.60
.24
.59
.86
.51
.74
.24
.69
.79
.26
.65
.62
.53
.99
.38
.98

NN N NN NN NN NN NN NN NN R EREONN =N

o O O o o o o©

.390
.266
.010
.294
.186
.212
.385

.619
.719
.861
.797
.663
.744
.820
.778
.944
.826
.798
.854
.756
.849
.851
.853
.809
.881
.921
.838
.952
.872
.811
.821

B R = N v b~ O

e e = = T T o TR o S S e o S S T T S o

.1316
.9511*
.4962%
.0551
.8700
.9226
.9316

.9028
.8770
.9254
.9920
.9721
.9737
.9362
7774
.8144
.8349
.8305
.8470
.8336
.7700
. 7685
.7862
.8115
.7798
.8549
.7941
.8121
.8013
.8750
.8090



0.8043 1.4365
11-18-2009
0.8633 1.4174
11-18-2009
0.6984 1.4095
11-18-2009
0.7277 1.4029
11-18-2009
0.6599 1.4126
11-18-2009
0.8056 1.4064
11-18-2009
0.9384 1.4015
11-18-2009
0.6991 1.4755
11-18-2009
0.8076 1.4260
11-18-2009
0.7941 1.3776
11-18-2009
0.7525 1.3809
11-18-2009
0.7433 1.3816
11-18-2009
0.6843 1.3725
11-18-2009
0.7704 1.3619
11-18-2009
0.9589 1.3648
11-18-2009
0.7084 1.3694
11-18-2009
0.6791 1.3682
11-18-2009
0.6810 1.3652
11-18-2009
0.7002 1.3751
11-18-2009
0.7835 1.3638
11-18-2009
0.8789 1.3658
11-18-2009
0.8852 1.3861
11-18-2009
0.8788 1.3928
11-18-2009
0.8251 1.3935
11-18-2009
0.8257 1.3843
11-18-2009
0.8205 1.3994
11-18-2009
0.8438 1.3923
11-18-2009
0.8310 1.3939
11-18-2009
0.7667 1.4064
11-18-2009
0.7554 1.3987
11-18-2009
0.7513 1.4003
11-18-2009
0.8147 1.3827

0.198

15:40:

0.151

15:41:
0.151 .
15:42:

0.098

15:43:

0.142

15:44:

0.082

15:45:

0.167

15:46:

0.209

15:47:

0.304

15:48:

0.184

15:49:

0.166

15:50:

0.167

15:51:

0.138

15:52:

0.101

15:53:

0.141

15:54:

0.206

15:55:

0.072

15:56:

0.090

15:57:

0.098

15:58:

0.109

15:59:

0.133

16:00:

0.153

16:01:

0.162

16:02:

0.183

16:03:

0.139

16:04:

0.210

16:05:

0.140

16:06:

0.159

16:07:

0.124

16:08:

0.150

16:09:

0.166

16:10:

0.107

©c O O O O O O O O O O O QO O O O O O O O O O O O O O o o o o
W W s W bk Wb WW AW R WA, WA WW W WA WA WA, WW AN W
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.0821
.0811
.0629
.0610
.0806
.0719
.0821
.0674
.0872
.0839
.1184
.1346
.1091
.1079
.1145
.0823
.0872
.0971
.0879
.0740
.0786
.0913
.0796
.0705
.0744
.0867
.0844
.0819
.0832
.0823
.0771
.0747

BN R R R R BR N R R B B N NNNNRNDNDNNR B 2 B B N R

.9473
.0256
.9779
.9762
. 9599
.8946
.8833
.9463
.9791
.0341
.0055
.0359
.0559
. 9950
.0772
.1317
.0930
.0856
.0618
.9783
. 9805
.9708
.9506
.0234
. 9604
.9641
.9556
.9528
. 9067
.0140
.9327

RUNO3

86.
69.
72.
65.

80.
93.
69.
80.
79.
75.
74.
68.
77.

.89

70.

67.

68.

70.

78.

87.

88.

87.

82.

82.

82.

84.

.10

76.

75.

75.

81.

95

83

33

77
99
56
84
91
76
41
25
33
43
04

84
91
10
02
35
89
52
88
51
57
05
38

67
54
13
47
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14.
14.
14,
14.
14.
14.
14.
14.
13.

13
13

13

13

13

13

13

13

13

13

174
095
029
126
064
015
755
260
776

.809
.816
13.
13.
13.
.694
13.
13.
13.
.638
13.
13.
13.

725
619
648

682
652
751

658
861
928

.935
.843
.994
13.
.939
14.

923

064

. 987
14.

003

.827

R R R B B R N R R R B R R O O O N K H B P R R WKN RO H O© R R

.51
.51
.98
.42
.82
.67
.09
.04
.84
.66
.67
.38
.01
.41
.06
.72
.90
.98
.09
.33
.53
.62
.83
.39
.10
.40
.59
.24
.50
.66
.07

o O O O O O O O O O O O O O O O O FH KK RFH pRpBP P O O O O O 0 0o o o

.811
.629
.610
.806
.719
.821
.674
.872
.839
.184
.346
.091
.079
.145
.823
.872
.971
.879
.740
.786
.913
.796
.705
.744
.867
.844
.819
.832
.823
771
.747

RN R R HE R R N R R R R NNNNDNDNBRNNIRRNIRNRNGRRRRRERRARA m N R~

.9473
.0256
.9779
.9762
.9599
.8946
.8833
. 9463
.9791
.0341
. 0055
.0359
.0559
.9950
.0772
.1317
.0930
.0856
.0618
.9783
.9805
.9708
.9506
.0234
. 9604
.9641
.9556
.9528
. 9067
.0140
.9327



11-18-2009
0.8042 1.3837
11-18-2009
0.6842 1.3924
11-18-2009
0.6302 1.3797
11-18-2009
0.5660 1.3679
11-18-2009
0.6280 1.3612
Average of Test
NOX THC

ppm

11-18-2009
0.8514 1.4021
Test Run 3 End

16:11:
:03
16:13:

0.162
16:12
0.140

0.105

16:14:

0.076

16:15:

0.067
Run
502

%

16:15:

0.197

03

04

03
04

04

0.0812
0.0780
0.0696
0.0706
0.0537

bpm

0.0829

1.9293
1.9930
1.9966
2.0635
2.0447
02

ppm
1.9360

P2

RUNO3
80.42

68.42
63.02
56.60
62.80
Cco
ppm
85.14

Page 8

13.837
13.924
13.797
13.679
13.612
NOX

ppm

14.021

1.62
1.40
1.05
0.76
0.67

THC

1.97

0.812
0.780
0.696
0.706
0.537
S02

ppm

0.829

1.9293
1.9930
1.9966
2.0635
2.0447
02

ppm
1.9360

co

ppm



FBIASO3

Final System Bias Check for Run 3 . STRATA version 2.0

02 COo NOX THC S02 02 (¢ NOX THC
S02 .

% ppm ppm ppm ppm volts volts volts
volts volts
11-18-2009 16:16:10 1.9680 49.63 12.552 0.60 0.641 1.9680
0.4963 1.2552 0.060 0.0641
11-18-2009 16:17:10 0.0403 7.39 0.892 7.11 0.687 0.0403
0.0739 0.0892 0.711 0.0687
11-18-2009 16:18:10 0.0976 11.42 0.305 0.16 0.618 0.0976
0.1142 0.0305 0.016 0.0618
11-18-2009 16:19:10 0.1053 14.10 0.252 0.38 0.612 0.1053
0.1410 0.0252 0.038 0.0612
11-18-2009 16:20:09 3.6291 13.68 0.251 3.99 0.261 3.6291
0.1368 0.0251 0.399 0.0261
11-18-2009 16:21:10 4.9367 13.75 0.252 2.01 -0.373 4.9367
0.1375 0.0252 0.201 -0.0373
11-18-2009 16:22:09 4.9368 13.93 0.221 2.64 -0.240 4.9368
0.1393 0.0221 0.264 -0.0240
11-18-2009 16:23:10 4.9358 14.24 0.152 20.37 -0.363 4.9358
0.1424 0.0152 2.037 -0.0363
11-18-2009 16:24:10 4.9385 13.80 0.154 51.50 -0.283 4.9385
0.1380 0.0154 5.150 -0.0283
11-18-2009 16:25:10 4.5691 35.18 0.152 12.31 -0.401 4.5691
0.3518 0.0152 1.231 -0.0401
11-18-2009 16:26:10 -0.0017 132.19 0.148 2.97 0.155 -0.0017
1.3219 0.0148 0.297 0.0155
11-18-2009 16:27:10 0.0571 121.73 0.148 2.47 0.057 0.0571
1.2173 0.0148 0.247 0.0057
11-18-2009 16:28:10 0.0586 15.41 17.888 2.50 0.762 0.0586
0.1541 1.7888 0.250 0.0762
11-18-2009 16:29:10 0.0228 14.64 24.647 2.53 1.146 0.0228
0.1464 2.4647 0.253 0.1146
11-18-2009 16:30:10 0.7472 14.75 23.993 2.55 0.967 0.7472
0.1475 2.3993 0.255 0.0967
11-18-2009 16:31:09 9.9747 15.17 6.002 2.54 0.980 9.9747
0.1517 0.6002 0.254 0.0980
11-18-2009 16:32:10 12.9857 22.60 0.570 2.57 22.254 12.9857
0.2260 0.0570 0.257 2.2254
11-18-2009 16:33:09 13.1607 23.56 0.553 2.58 7.332 13.1607
0.2356 0.0553 0.258 0.7332
11-18-2009 16:34:10 13.1607 23.83 0.605 2.58 17.739 13.1607
0.2383 0.0605 0.258 1.7739

Final System Bias Check for Run 3
Operator: JIMM

Plant Name: conoco
Location: old ocean, TX
Reference Cylinder Numbers
zZero Span
02 N2 cc9824
co N2 ALM014290
NOX N2 €c241846
THC AIR cc236179
S02 N2 ccl44163
Date/Time 11-18-2009 16:34:59 PASSED
Analyte 02 co NOX THC S02
units % ppm ppm ppm ppm
Zero Ref cCyl 0.0000 0.00 0.000 0.00 0.000
Zero cal 0.1396 2.22 0.038 0.46 0.171
Zero Avg 0.1019 14.04 0.265 0.12 0.601
Zero Bias% 0.4 4.0 0.4 0.3 0.9
Page 1
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Zero Drift%
Span Ref Cyl
Span cal
Span Avg
Span Bias%
Span Drift%

Ini Zero Avg
Ini Span Avg
Run Avg 1.9360
Cco 0.1306
Cm 4.9447
Correct Avg

-0.7

132.00
133.21
131.90

-0.6

16.14
133.58
14.021
0.289
24.581
78.60

-0.1
24.600
24.683
24.618
0.1
0.1

0.313
24.543
1.97
0.07
51.44
13.906

FBIASO3
0.1
52.60
52.73
51.28

Page 2

A¥7

-0.6
22.200
22.126
22,043
0.2
-1.3

0.872
22.653

0.095



Test Run 2 Begin.

Operator:
Plant Name:
Location:

502

volts volts
11-17-2009
0.5768 0.0227
11-17-2009
0.6253 2.1972
11-17-2009
0.5890 4.0230
11-17-2009
0.5912 4.2548
11-17-2009
0.5836 4.9508
11-17-2009
0.6250 5.1089

IMM
conoco
old oc
02

%

16:26:
0.106
16:27:
0.058
16:28:
0.075
16:29:
0.074
16:30:
0.097
16:31:
0.125

ean, TX
co

ppm

15
2.2839

STRATA Version 2.0

NOXx
ppm
3.1704
4.8172
8.7625

RUNO2

THC
ppm
57.68
62.53
58.90

11.0774 59.12
12.2621 58.36
12.7904 62.50

Page 1

Vel

S02
ppm
0.227
21.972
40.230
42.548
49.508
51.089

02
volts
1.06
0.58
0.75
0.74
0.97
1.25

co
volts
22.839
22.889
22.772
22.836
22.609
3.918

NOX
volts
3.1704
4.8172
8.7625
11.0774
12.2621
12.7904

THC



Test Run 4 Begin.

Operator:

Plant Name:

Location:
S02

volts
11-18-2009
13.1607*
11-18-2009
13.1607*
11-18-2009
13.1485*
11-18-2009
12.9550*
11-18-2009
13.1609*
11-18-2009
13.1609*
11-18-2009
13.1609*
11-18-2009
13.1609*
11-18-2009
13.1609*
11-18-2009
13.1609*

volts

JMM

Conoco

0ld ocean, TX
02 Cco

% ppm

16:36:00
0.2381 0.0340
16:37:00
0.2050 0.0054
16:38:00
0.2047 0.0056
16:39:00
0.2042 0.5395
16:40:00
0.2239 0.9899
16:41:00
0.2276 3.7278
16:41:59
0.1998 4.5028
16:43:00
0.1912 4.9445
16:43:59
0.1918 5.0488
16:45:00
0.1917 5.0269

RUNO4

STRATA Version 2.0

NOX THC

ppm

13.1607%
0.255
13.1607%
0.254 -0.
13.1485%
0.252 -0.
12.9550%
0.252 -0.
13.1609%
0.253 -0.
13.1609%
0.253 -0.
13.1609*
0.216 -0.
13.1609*
-0.217 -0.
13.1609%
-0.456 -0.
13.1609%
-0.456 -0.

ppm

1.5

Page

404

0098
0589
0514
0693
0556
0683
0602
0639
0672

1

A4LT

S02
ppm
23.
20.
20.
20.
22.
22.
19.
19.
19.
19.

81
50
47
42
39
76
98
12
18
17

02
volts
0.340
0.054
0.056
5.395
9.899
37.278
45.028
49.445
50.488
50.269

co
volts
.55
.54
.52
.52
.53
.53
.16
-2.17

N N NN N N NN

-4.56
-4.56

NOX THC
volts
15.404
-0.098
-0.589
-0.514
-0.693
-0.556
-0.683
-0.602
-0.639

-0.672



ENTECH ENGINEERING INC.
P.O. Box 890746 » Houston, Texas 77289-0746 » (281) 332-3118

APPENDIX B.

LABORATORY ANALYSES
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ENTECH ENGINEERING INC.

P. O. Box 890746 . Houston, Texas 77289-0746 . (281)332-3118

Particulate Filter Tare Weights

Initial Weight
Filter ID 1127 1110 1144 1141
1 0.7957 0.6988 0.7960 0.6085
2 v0.7961 0.6991 0.7963 0.6085
3
4
5
Average (g) 0.7959 0.6990 0.7962 0.6085
Final Weight
Filter ID 1127 1110 1144 1141
1 0.8007 0.7049 0.8002 0.6085
2 0.8009 0.7044 0.8004 0.6085
3
4
5
Average (g) 0.8008 0.7047 0.8003 0.6085
Total Weight Gain
1127 1110 1144 1141
Difference (g) 0.0049 0.0057 0.0041 0.0000
Total corrected for blank (g) 0.0049 0.0057 0.0041 0.0000
Total PM (mg) 4.9 5.7 4.1 0.0

Plant Name ConocoPhillips Company ConocoPhillips Company ConocoPhillips Company ConocoPhillips Company
Location Old Ocean, TX Old Ocean, TX Old Ocean, TX Old Ocean, TX

Unit Unit 39.1 Tail Gas Incinerator | Unit 39.1 Tail Gas Incinerator | Unit 39.1 Tail Gas Incinerator | Unit 39.1 Tail Gas Incinerator
D Test 1 Test 2 Test 3 Blank

Test Date 11/17/09 11/18/09 11/18/09 11/17/09




GC VOC Analysis

Pre-Calibration Standards
(EPA Method 18)

T3



ENTECH ENGINEERING INC.
P. 0. Box 890746 . Houston, Texas 77289-0746 . (281)332-3118

Gas Chromatography Data Sheet

Gas Chromatograph Information

GC Type: Shimadzu GC-14A

Detector: Flame lonization Detector (FID).

GCiD#: 1 DAS:
GC Serial #: C10893500574SA

Column Type:

Channel: A&B

Shimadzu EZChrom

6" x 1/8" stainless steel column packed with Hayesep Q polymer (80/100 mesh).

Gas Chromatograph Operating Parameters

GC Oven Temperature Parameters:

Isothermal Column Temperature (C): na
Initial Column Temperature (C): 75
Duration of initial temperature (min): 5.0
Program Rate (C/min): 15
Final Temperature (C): ) : 175
Final Time (min): 18
Carrier Gas Mass Flow Setting (Kpa): 100
Air Flow (Kpa): 50
Detector Range: 1
Sample Size (ul): 250

Injector Temperature (C): 220
Detector Temperature C): 220
TCD Oven Temperature (9] na
Methanizer Temperature (C) na
Carrier Gas Type: Nitrogen
Hydrogen Flow (Kpa) 50
Back-flush Time {min): NA
TCD Bridge Current (mA): NA

Calibration Data

Reten ID Regression Data: y = mx + b
Time Time Band Where: x = Area & y = molar ppm
D (min) (+/- min) Range .. m b r

* See Data Calculations Section

ZAf




;H‘AaR LEQUHDEI Scott Specialty Gases CUSTOM CLASS

- SN B 1 Liquide America Specialty Gases LLC

9810 BAY AREA BLVD, PASADENA, TX 77507 Phone: 281-474-5800 Fax: 281-474-5857

bERTIFICATE OF ACCURACY: Custom Class Calibration Standard

Product Information Customer
Project No.: 04-64960-002
item No.: 0402B700100ZAL ENTECH ENGINEERING INC.
P.0. No.: 52180 ROBERT STENBERG

100 EAST NASA ROAD ONE
Cylinder Number: ALMO066814 SUITE 407
Cylinder Size: AL WEBSTER, TX 77598

Certification Date: 29May2008
Expiration Date: 29May2010

CERTIFIED CONCENTRATION

Concentration Accuracy
Component Name (Moles) (+/-%)
N-BUTANE 15.2 PPM 2
ETHANE 15.6 PPM 2
N-HEXANE 15.5 PPM 2
METHANE 16.2 PPM 2
N-PENTANE 14.7 PPM 2
PROPANE 15.8 PPM 2
NITROGEN ) BALANCE
TRACEABILITY
Description Traceability Type Traceable To
ANALYTICAL TRACEABILITY GAS STANDARDS

CRISSA “MARTIN

APPROVED BY: fﬂ\j /Ka,&/\ pate: 05 “’Lﬂ ‘\D‘é

Page T of 2
—
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 CUSTOM CLASS

AIR LIQUIDE i Scoft Specialty Gases
E__ e et Nir Liquide America Specialty Gases LLC

9810 BAY AREA BLVD, PASADENA, TX 77507 Phone: 281-474-5800 Fax: 281-474-5857

i

)
CERTIFICATE OF ACCURACY: Custom Class Calibration Standard

Product Information Customer
Project No.: 04-64960-001
Item No.: 0402B700101ZAL ENTECH ENGINEERING INC.
P.0. No.: 52180 ROBERT STENBERG

100 EAST NASA ROAD ONE
Cylinder Number: ALM031355 SUITE 407
Cylinder Size: AL WEBSTER, TX 77598

Certification Date: 29May2008
Expiration Date: 29May2010

CERTIFIED CONCENTRATION

Concentration Accuracy
Component Name (Moles) (+/-%)
N-BUTANE 101. PPM 2
ETHANE 101. PPM 2
N-HEXANE 96. PPM 2
METHANE 95. PPM 2
N-PENTANE 97. PPM 2
PROPANE 97. PPM 2
NITROGEN BALANCE
TRACEABILITY
Description Traceability Type Traceable To
ANALYTICAL TRACEABILITY GAS STANDARDS SRS, NIST

APPROVED BY: Cﬂ Q/(C&/@( A DATE: Og!M!OX

CRISSA MARTIN

Page 1 of 2
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AIR LIQUEDE\( Scolt Specialty Gases
m et et AT Liquide America Specialty Gases LLC

9810 BAY AREA BLVD, PASADENA, TX 77507 Phone: 281-474-5800 Fax: 281-474-5857

CUSTOM CLASS

CERTIFICATE OF ACCURACY: Custom Class Calibration Standard

Product Information Customer
Project No.: 04-64960-003
tem No.: 0402B700101ZAL ENTECH ENGINEERING INC.
P.O. No.: 52180 ROBERT STENBERG

100 EAST NASA ROAD ONE
Cylinder Number: ALM043423 SUITE 407
Cylinder Size: AL WEBSTER, TX 77598

Certification Date: 29May2008
Expiration Date: 28May2010

CERTIFIED CONCENTRATION

Concentration Accuracy
Component Name (Moles) {(+/-%)
N-BUTANE 1,010. PPM 2
ETHANE 1,010. PPM 2
N-HEXANE 980. PPM 2
METHANE 1,020. PPM 2
N-PENTANE 990. PPM 2
PROPANE 1,000. PPM 2
NITROGEN ' : BALANCE
TRACEABILITY
Description Traceability Type Traceable To
ANALYTICAL TRACEABILITY GAS STANDARDS SRS »

APPROVED BY: CM/(&»@A DATE: DC)—!M !Of{

CRISSA MARTIN

Page 1 of 2
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.EN TECH ENGINEERING INC.

Gas Chromatograph Analysis Standard Curve Data
GC #1 FID-2 ( Range 1)
Methane Standard (ALM066814; ALM031355; ALM043423)

08/27/09

(Retention Time = 1.062 min)

Concentration Area 1 Area 2 Area 3 Average Precision
Area Error
(ppmv) (AU) (AV) (AU) (AU) (%)
0.0 0 0 0 0.0 NA
16.2 2641 2644 2618 2634.3 0.25%
95.0 19034 18757 18565 18785.3 1.32%
1020.0 200507 197983 202325 200271.7 0.12%
Regression Data (Zero-Forced)
Constant 0.0000
Std Err of Y Est 1.653
R Squared 0.999989
No. of Observations 4
Degrees of Freedom 3

X Coefficient(s)

5.092950E-03

Std Err of Coef.

8.218916E-06

1100

600

800-

>
g
= 400
200-f—— - — -
',//
a
1Y Cla : : - : : : . ' :
0 20000 40000 60000 80000 100000 120000 140000 160000 180000 210000
Area Counts (AU)
Operator \P\/W\ Date _ 3¢h 0\ ,Q—u\>§7
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ENTECH ENGINEERING INC.

Gas Chromatograph AnalySis Standard Curve Data

GC #1 FID-2 ( Range 1)

Ethane Standard (ALM066814; ALM031355; ALMO043423)

08/27/09

(Retention Time = 2.990 min)

Concentration Area 1 Area 2 N Area._3 Average Precision
. Area Error
(ppmv) (AU) (AU). . .- (AU) (AU) (%)
0.0 0 -0 ' 0 0.0 NA
15.6 4860 4898 4841 4866.3 0.13%
101.0 35725 35188 34838 35250.3 1.35% .
1010.0 395934 . .. :-391092); ;5 1400509 395845.0 0.02%
Regression Data (Zfé"r;b'?'f:orced)
Constant 0.0000
Std Err of Y Est 6.618
R Squared 0.999816
No. of Observations 4
Degrees of Freedom 3
X Coefficient(s) 2.554070E-03
Std Err of Coef. 1.665118E-05
1100
990 =
880
770 ~
660
E 550
o
S 440
220
110 /.
0 ‘/V L N N N _'._,'_“ ,_=:“‘.' N " 1 L
0 40000 80000 - 120000 160000"* 200000 240000 280000 320000 360000 400000
" .Area Coints (AU)

Operator

i

Date SOD 0’ ., 9_0\-)0’ :
!




Entech Engineering Inc. League city, Texas

SAMPLE ID: 15 PPM PARAFFIN
FILE: E: \Callbratlon\GC#1\ICL082709\15PA2 dat
METHOD E:\Calibration\GC#1\FID-2 paraffin 30min.met
ACQUIRED: 9/1/2009 8:26:45 AM
PRINTED: 9/1/2009 8:26:50 AM
USER: System
100 r 100
80 - 80
60 s I- 60
401 g o 2 3 § % L a0
d D © - A 3
- I © @
1 g o Q 2 g 2 C
% 1] c [o] -~ «
£ = g 5 3 3
20 3 & 3 @ o T 20
= o o IS & &
L [ | ! | N B
1 1 I [ I [ I L
T T T T T '——‘
0 5 10 15 20 25 30
Minutes
FID-2 Results CRe v,
Name " Retention Time Area
Methane 1.062 2641
Ethane . .2.990 4860
Propane 8.359 7191
n-Butane 11.994 10212
n-Pentane 15.882 12994
n-Hexane 24.042 15659
Totals
53557
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Entech Engineering Inc. League City, Texas

SAMPLE ID: 15 PPM PARAFFIN
FILE: E:\Calibration\GC#1\ICL082709\15PA3.dat .
METHOD E:\Calibration\GC#1\FID-2 paraffin 30min.met
ACQUIRED: 8/31/2009 6:00:57 PM
PRINTED: 9/1/2009 8:27:00 AM
USER: System
100 100
80 - - 80
60 | - 60
;Té ] R ] %
e
40 N < § § § L 40
2 8 A T = 3
e CD (<o) [}
] 0] N o 2 g 8 L
18 @ S g £ 2
2] 3 & & o & T - 20
] 2 ] a [ < IS
1 | | |
] - BEm—— 1 | d
0 5|> 1|o 115 v 2|o 2'5 30
Minutes
FID-2 Results S
Name Retention Time Area
Methane 1.062 2644
Ethane 2.990 4898
Propane 8.364 7210
n-Butane 11.996 10263
n-Pentane 15.882 13078
n-Hexane 24.050 15845
Totals
53938

Z/(




Entech Engineering Inc. League City, Texas

SAMPLE ID: 15 PPM PARAFFIN .
FILE: E:\CalibratiomGC#1\CL082709\15PA4.dat
METHOD E:\Calibration\GC#1\FID-2 paraffin 30min.met
ACQUIRED: 9/1/2009 8:27:10 AM
PRINTED: 9/1/2009 8:27:14 AM
USER: System
100 100
80 - - 80
he
60 I 60
1] o 3 -';8" 0
18 o 3 & fE 2
1 < & o - o o
1 ¢ o ) 2 S 2 L
18 ¢ = 8 £ g
20+ ® pe 9 03 ﬁf_’ T L 20
] = hj a Cl c | & |
fpl—d ~ e — 1
0 fl) ‘ 1‘0 ' 1I5 2]0 2|5 30
Minutes
FID-2 Results e
Name " Retention Time Area
Methane 1.055 2618
Ethane 2.980 4841
Propane 8.358 7237
n-Butane 11.988 10123
n-Pentane 15.856 12926
n-Hexane 24.015 15678
Totals
53423
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Entech Engineering Inc. League City, Texas

SAMPLE ID: 100PPM PARAFFIN .
FILE: - E\Calibratiom\GC#1\ICL082709\100PA1.dat::
METHOD E:\Calibratiom\GC#1\FID-2 paraffin 30min.met
ACQUIRED: 9/1/2009 8:27:43 AM
PRINTED: 9/1/2009 8:27:48 AM
USER: System
100 - 100
80 — 80
] Leivify 3
60 - 60
g o 3 B g
07 —- @ a - 2 Q L 40
g o © o ) N
g ° @ g & o
1% ¢ § 3 5 g ]
= F 8 & e by
20 i a < :':: L 20
LA A /\l \ | |
N l | l | ' y—l_
o] t"> 1I0 115 2I0 2I5 30
Minutes :
FID-2 Results g
Name " Retention Time Area
Methane 1.062 19034
Ethane 2.986 35725
Propane 8.359 52661
n-Butane 11.991 74462
n-Pentane 15.871 91881
n-Hexane 24,028 106642
Totals
380405

Z/F




Entech Engineering Inc. League city, Texas

SAMPLE ID: 100PPM PARAFFIN ‘ .
FILE: E:\Calibration’\GC#1\ICL082709\100PAZ.dat:
METHOD E:\Calibration\GC#1\FID-2 paraffin 30min.met
ACQUIRED: 9/1/2009 8:27:59 AM
PRINTED: 9/1/2009 8:28:02 AM
USER: System
100 —g100
80 - 80
] #’X‘v} 3]
60 60
1 E § ! %\ @
40 < o ﬁ - © 3 - 40
g (=} [-<] Q 3] ™
1&g 9 o S S 0 a
D c @ 5 c g
b= Z S < & 3
20 i a = I - 20
j b |/\1 l/\| IAI ,M [ _
0 5 10 15 20 25 o 30
Minutes
FID-2 Results T T L
Name " Retenfion Time Area
Methane 1.057 18757
Ethane 2.973 35188
Propane 8.351 51943
n-Butane 11.986 73465
n-Pentane 15.862 90786
n-Hexane 24.013 105449
Totals
375588

274




Entech Engineering Inc. League city, Texas

SAMPLE ID: 100PPM PARAFFIN e
FILE: E:\Calibration\GC#1\ICL082709\100PA3 dat
METHOD - E\Calibration\GC#1\FID-2 paraffin 30min.met
ACQUIRED: 9/1/2009 8:28:25 AM
PRINTED: 9/1/2009 8:28:27 AM
USER: System
100 T 100
80 + - 80
60 - K - 60
E 7 P9 r £
§ < % . _"l‘%i::‘. S
404 <« =4 ;53_ ha © 3 F 40
o 5] © Q [ N
i 8 o @ & 5 o)
o] i) f = ":‘, E =
2 5 g g & 3
20 ] i a £ p L 20
A AU ’/\l AN 1
0 é 1]0 ‘ 1|5 210 2‘5 30
Minutes
FID-2 Results RV S
Name Retention Time Area
Methane 1.060 18565
Ethane 2.990 34838
Propane 8.354 51231
n-Butane 11.979 72588
n-Pentane 15.849 90012
n-Hexane 24.002 104695
Totals
371929
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Entech Engineering Inc. League City, Texas

SAMPLE ID: 1000PPM PARAFFIN
FILE: E: \Cahbratlon\GC#1\ICL082709\1000PA1 dat
METHOD E:\Calibration\GC#1\FID-2 paraffin 30min.met
ACQUIRED: 9/1/2009 8:28:37 AM
PRINTED: 9/1/2009 8:28:40 AM
USER: System .
100 T 100
o g
80 Q i ; - 80
3 2 o :
] 2 & g i
@ = SCREN =R
60 5 o 61.') ’ E - 60
< ™
2 & 2
g : o a 2
1 (1]
3
40 I L 40
=
2 2]
- g; .
207 8 L 20
£
kil ! ]
> [ o
0 5; 1|o 1I5 2|o 2l5 30
Minutes *
FID-2 Results e
Name ' :'Retention Time Area
Methane : 1.058 200507
Ethane 2.986 395934
Propane 8.351 587622
n-Butane 11.978 784763
n-Pentane 15.842 961837
n-Hexane 23.978 1118892
Totals
4049555




Entech Engineering Inc. League city, Texas

SAMPLE ID: 1000PPM PARAFFIN "
FILE: E:\Calibration\GC#1\ICL082709\1000PA2.dat
METHOD E:\Calibration\GC#1\FID-2 paraffin 30min.met
ACQUIRED: 9/1/2009 8:28:51 AM
PRINTED: 9/1/2009 8:28:53 AM
USER: System
100 T 100
b &
80 9 g ; - 80
] = 2 o
3 . § E; i
«© = Lt o~
) 60 & & gé § L 60
g : N §
I 2 S
6
40 T L 40
A c
o] 1
- g; -
20 é - 20
i AR ! l
1 ¥ | [ c r
0 5 10 5 - 20 25 30
Minutes -
. FID-2 Results T N
Name __:Retention Time Area
Methane 1.060 197983
Ethane 3.005 391092
Propane 8.353 580256
n-Butane 11.976 775704
n-Pentane 15.832 953281
n-Hexane 23.962 1115965
Totals

4014281




Entech Engineering Inc. League city, Texas

SAMPLE ID: 1000PPM PARAFFIN

FILE: E: \Callbratlon\GC#1\ICL082709\1000PA3 dat-
METHOD E:\Calibration\GC#1\FID-2 paraffm 30min.met
ACQUIRED: 9/1/2009 8:29:01 AM
PRINTED: 9/1/2009 8:29:04 AM
USER: System
100
g 5
80 ~ § P l‘t_')
o 2 )
1 o g k
ol | & . g 2
2 3
T 2
[
3
40 i
1 8
D
204 £

- 100

- 80

- 60

mVolts

40

- 20

b3 I I r
0 sl 1|o 1I5 " ‘ 2'o 2|5 30
Minutes’
FID-2 Results . s
Name S Retentlon Time Area
Methane 1.062 202325
Ethane oo 2986 400509
Propane o 8.361 595947
n-Butane ST 11,993 797032
n-Pentane ' ' 15.879 980913
n-Hexane 24.038 1152943
Totals
4129669
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GC VOC Analysis

Post-Calibration Standards
(EPA Method 18)
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Entech Engineering Inc. League City, Texas

SAMPLE ID: 100ppm paraffin
FILE: E:\Calibration\GC#1\post_112009\100pa2.dat
METHOD E:\Calibration\GC#1\FID-2 paraffin 30min.met
ACQUIRED: 11/23/2009 10:47:35 AM
PRINTED: 11/23/2009 10:47:46 AM
USER: System
100 100
80 — 80
60 60
[S B - o r €
0] ‘o [
40 § © (% g ; %‘ 40
D N - )
o & © o o o~
1 = N o E E ] L
20 & & = & I [ 20
JAN o~
S |/\ | 7/\ [ 4AL — . i
0 5 1'0 1[5 2I0 2|5 30
Minutes
FID-2 Results o
Name Retention Time Area
Methane 1.035 19140
Ethane 2.896 36876
Propane 8.264 54457
n-Butane 11.931 74701
n-Pentane 16.757 91797
n-Hexane 23.802 101790
Totals
378761

B2/




Entech Engineering Inc. League City, Texas

SAMPLE ID: 100ppm paraffin
FILE: E:\Calibration\GC#1\post_112009\100pa3.dat
METHOD E:\Calibratiom\GC#1\FID-2 paraffin 30min.met
ACQUIRED: 11/23/2009 10:48:52 AM
PRINTED: 11/23/2009 10:48:58 AM
USER: System
100 100
80 - 80
60 - 60
© & 3
40 ? © ] < S E - 40
o~ ~ N - e}
g 22} o0 [] ® o
18 9 p s S g :
20 & a ¢ x 20
T |/\l ﬂ& A l g
0 E'I) 1l0 1I5 2’0 2[5 30
Minutes
FID-2 Results ‘ v
Name Retention Time Area
Methane 1.035 18996
Ethane 2.928 36435
Propane 8.263 53277
n-Butane 11.921 75639
n-Pentane 15.736 92184
n-Hexane 23.778 102862
Totals
379393




Entech Engineering Inc. League city, Texas

SAMPLE ID: 100ppm paraffin

FILE: E:\Calibration\GC#1\post_112009\100pa4.dat
METHOD E:\Calibration’\GC#1\FID-2 paraffin 30min.met
ACQUIRED: 11/23/2009 10:50:08 AM
PRINTED: 11/23/2009 10:50:13 AM
USER: System
100 T r 100
80 - 80
60 L 60
€ 7 © : ' r €
[ee] . N [Te]
40 § o 8 ; o § - 40
[} ] (9] - ©
o o © ) o o
18 9 0 g 5 o :
20 h & & i - 20
I A 4& \ | :
| | 1 '
0 5 10 15 20 25 30
Minutes
FID-2 Results v
Name Retention Time Area
Methane 1.038 18903
Ethane 2.925 37083
Propane 8.266 54753
n-Butane 11.926 75310
n-Pentane 16.752 92583
n-Hexane 23.785 108239
Totals
386871

a3




GC VOC Analysis

QA/QC Results and Raw Data
(EPA Method 18)
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Entech Engineering Inc. League City, Texas

SAMPLE ID: paraffin MDL
FILE: E:\Calibratiom\GC#1\Post_090209\para_md|1.dat
METHOD E:\Calibration\GC#1\FID-2 30min_MDL.met
ACQUIRED: 9/2/2009 7:14:27 PM
PRINTED: 9/2/2009 7:14:33 PM
USER: System
100 - 100
80 - 80
60 | - 60
40 g 8 S L
g = 3 S 2 2 K
R — (<] @ [ ) QO L
[ o o 2 & s
5 2 § £ 5 3
0] § £ S @ o T 20
s i a < c <
1 [
—— T ! g
0 Fl) 1|0 1]5 2[0 2I5 30
Minutes
FID-2 Results e e
Name " Retention Time Area
Methane 1.067 239
Ethane 2.998 447
Propane 8.394 713
n-Butane 12.043 1024
n-Pentane 15.909 1289
n-Hexane 24 207 15685
Totals
5297

Tl




Entech Engineering Inc. League City, Texas

SAMPLE ID: paraffin MDL
FILE: E:\Calibration\GC#1\Post_090209\para_mdI2.dat
METHOD E:\CalibratioMGC#1\FID-2 paraffin 30min.met
ACQUIRED: 9/3/2009 8:32:02 AM
PRINTED: 9/3/2009 8:32:29 AM
USER: System
100 100
80 1 - 80
1 SEEPPE, Tou
60 - 60
€ ] : T a E
w0 o _ 2 . i:;éil S L 40
S g 3 - 2 g
1 - o © - o ® b
1 e @ g s g
5 2 g S 5 5
0| § 3 g 3 g 3
12 T ¢ = <
f I
] —— = 414 ' ¥
0 ' 5) 1|0 1I5 2|0 2I5 30
Minutes
FID-2 Results e
Name "~ "Retention Time Area
Methane 1.063 226
Ethane ., 2.990 410
Propane 1 8.381 693
n-Butane 11.899 999
n-Pentane 15.901 1222
n-Hexane 24.042 1489
Totals
5039

LBI7




Entech Engineering Inc. League City, Texas

SAMPLE ID; paraffin MDL
FILE: E:\Calibration\GC#1\Post_090209\para_mdI3.dat
METHOD E:\Calibration\GC#1\FID-2 paraffin 30min.met
ACQUIRED: 9/3/2009 8:40:47 AM
PRINTED: 9/3/2009 8:40:58 AM
USER: System
100 - 100
80—_ ;80
60 ; F 60
E ] Lo r E
: g g 3 _
40 - § o § g a3 § 40
1 - o o ) o i
1 e 9 ® e s 5
5 2 5 2 5 3
0] § & & @ 9 T L 20
i = @ a € < =
[
1 ! - — ‘ -
' 0 5I 1l0 1I5 210 2l5 30
Minuies_
FID-2 Results e
Name "~ Retention Time Area
Methane 1.067 240
Ethane 1 2.998 447
Propane * 8.368 729
n-Butane L 12.059 1065
n-Pentane " 15.934 1203
n-Hexane 24.068 1518
Totals
5202




GC VOC Analysis

Gas Dilution System Validation
(EPA Method 205)

227



ENTECH ENGINEERING INC.

Gas Chromatograph Analysis Standard Curve Data
GC #1 FID (Channel B @ Range 1)
Propane Standard (Air Liquide CC115715, 490ppm Propane certified)
10/14/08
Dilution System : ENGASDL002

Operator k) Ar Date

& S0

Dilution Predicted Area Count Precision Error Calculated |% Difference
Factor | Concentration Run 1 Run 2 Run 3 Average Run 1 Run 2 Run 3 | Concetration
(ppmv) (%) (%) (%) {(ppmv) (%)
1:50 9.80 4982.0 -0.06 -0.60 0.66 9.80 0.00
1:10 49.00 25038.0 1.00 -1.55 0.55 48.90 -0.20
Constant 0.0625§ .
R Squared 1.0000|
No. of Observations 2
Degrees of Freedom 0
X Coefficient(s) 1.954527E-03
)
50 -
7
40
z o
3 e
(&)
= 30
> L1
£O
[
S < .
£ e
g
~ /
10
0
0 25 § 7.5 10 125 15 175 20 225 25 275 30
Area Counts (AU)
Thousands




ﬂim LIQUIDE

CERTIFICATE of ANALYSIS

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

Section 2.2

Procedure: G-1

Cyl. Number: CC115715

Customer: Entech Engineering Shipping Order #: 25000221
P.O. Number: 51831 Transfer #: 25000221
item Number: LOT #: LPX220350
Notes: Vaive CGA350
Cyl. Pressure:* 1900psig
L *Cylinder should not be used when gas
Assay Date: 7-May-07 Expiration Date: 6-May-10 pressure ia below 150 paig
Requested Assay
Component Concentration Concentration
Propane 500 ppm 490 %5 ppm
Nitrogen Balance Balance
Reference Standard(s) Employed For Analysis:
Std name Std # Conc. Units Std. Error  Comp. Balance Cyl. No. Exp. Date  Sample No.
GMIS290 GMIS280 497.0 ppm 2.52 C3H8 N2 CC61240 5/3/2008 N.A.
Analysis Information:
}
/[Component 1: Propane
" {Analyzer Information First Triad Analysis On: 5/7/2007 Second Triad Analysis On:
Manufacturer: HP Trial 1 Trial 2 Trial3 __ [Units Trial 1 Trial2 Trial 3 Units
Model Number: €890 Zero 0.00 0.00 0.00 Zero
Serial Number: 8285 Reference 474.10 477.14 475.61 Reference
Analytical Principle: GC-FiD Candidate 469.16 469.72 468.19 Candidate
MPC Calibrated: 05/07/07 Resuit 490.25 490.84 489.23 _{ppm Resutt
Mean Resuit: 490.11 ppm Mean Resutt:

Analyst Signature:

Mix Assayed At: Air Liquide America

/M&L Warren Pereira Calculated by:
7

11426 Fairmont Pkwy, La Porte, TX, 77571

B3/

(frs

Warren Pereira

Phone:(281)474-8400 Fax:(281)474-8419



rage 1 of 1
Entech Engineering Inc.

Webster, Texas

File : f\gclab2\gc#1\calibr~1\2008\m205val9.8r1
Method . f\gclab2\gc#1\Fid_m205.met '
Sample ID : 9.8ppm propane

Acquired : Oct 20, 2008 13:18:53

Printed . Oct 20, 2008 13:31:04

User . System

f\gclab2\gc# 1\calibr~112008\m205vai9.8r1 — Channel B

1504 150

100 100

@ e~—0 <C
N ~—0 < C

501 " |50

_1.003
Propane 8.156

4] 5
Minutes

Channel B Results

Peak Retention Time Area Concentration, ppmv

Propane 8.16 4979

Totals :

= 34



Page 1 of 1
Entech Engineering Inc.

Webster, Texas

File : fAgclab2\gc#1\calibr~1\2008\m205val\9.8r2
Method . f\gclab2\gc#1\Fid_m205.met

Sample ID : 9.8ppm propane

Acquired : Oct 20, 2008 13:33:34

Printed : Oct 20, 2008 13:46:17

User . System

fgclab2\ge#1\calibr~112008\m205vai\g.8r2 - Channs! B

1504 150
100 100
u u
\ \
o [}
! !
t t
s s
SO0 150
[{e]
N
@
g
o~
o hud
e &
- &
0 : o
0 5 10
Minutes

Channel B Results

Peak Retention Time Area Concentration, ppmv

1.01 42 0.0

Propane 8.13 4952 9.6
Totals :

[OFE



Page 1 of 1
Entech Engineering Inc.

Webster, Texas

File . fAgclab2\gc#1\calibr~112008\m205val\9.8r3
Method . fi\gclab2\gc#1\Fid_m205.met

Sample ID : 9.8ppm propane

Acquired : Oct 20, 2008 13:48:23

Printed : Oct 20, 2008 13:58:35

User . System

f\gclab2\gc# ticalibr~1\2008\m205val\g.83 -- Channel B

150 150

1004 100

0 ~—0 < c
W ~—0<C

501 150

.1.013
Propane 8.139

0 10
Minutes

Channel B Results

Peak Retention Time Area Concentration, ppmv -

Propane 8.14 5015

Totals :

& 3%



Entech Engineering Inc.
Webster, Texas

File . f\gclab2\gc#1\calibr~112008\m205val\d9rs
Method . fgclab2\gc#1\Fid_m205.met

Sample ID : 49ppm propane

Acquired : Oct 17, 2008 14:58:35

Printed : Oct 17, 2008 16:08:28

User . System

f\gclab2\gc# 1\calibr~112008\m205val\d9rs — Channel B

rage 1 ot

150 150
1004 100
u u
\ v
[ o
( 1
{ t
s s
504 50
8
o
@
<
o 2
= e
- a
01 0
o] 5 10

Minutes
Channel B Results
Peak Retention Time Area
Propane 8.17 25288

Totals :

L35

Concentration, ppmv

1



Page 1 of 1
Entech Engineering Inc.

Webster, Texas

File . f\gclab2\ge#1\calibr~112008\m205val\49r2
Method . f\gclab2\gc#1\Fid_m205.met

Sample ID : 49ppm propane

Acquired : Oct 14, 2008 14:58:24

Printed : Oct 14, 2008 15:11:06

User : System

fAgctab2\ge# 1\calibr~112008\m205vald9r2 — Channel 8

-
150 150
100 100
u u
v '
o (]
! 1
t t
S s
501 ‘150
3
@
@
I 8
8 &
v—: a
0 . lo
0 10
Minutes
Channel B Results
Peak Retention Time Area Concentration, ppmv
. 1.00 50 0.0
Propane 8.14 24650 47.9
Totals :
24700 47.9



rage L or 1|
Entech Engineering Inc.

Webster, Texas

File . figclab2\gc#1\calibr~112008\m205vaid9r1
Method . f\gclab2\gc#1\fid_m205.met

Sample ID : 49ppm propane

Acquired : Oct 14, 2008 14:43:35

Printed - Oct 20, 2008 12:57:13

User : System

fAgclab2\go# ticalibr~1120081m205vai\d49r1 — Channel B

150 150
100 100
u u
v v
o ]
| I
t t
S s
50 150
3
@
[
o g
8 &
- e
Gt “lo
0 5 10
Minutes ;
Channel B Results
Peak Retention Time Area Concentration; ppmv - )
1.00 42 0.0
Propane 8.15 25176 48.9 -
Totals :
25218 48.9



ENTECH ENGINEERING INC.

P.O. Box 890746 . Houston, Texas 77289-0746 . (281)332-3118

Gas Dilution System 1D:

Calibration Standard:
Calibration Date:
Propane X Coefficent:

Instrument: GC#1 FID-2, Range 1

Gas Dilution System Validation Study (EPA Method 205)

ENGASDL002

Air Liquide CC115715

October 14, 2008

1.954527E-03

Column: 80/100 Haysep Q, 6 ft X 1/8.in, S.S. (316)

Validation Gas Standard: Air Liquide CC161053

Validation Date: October 17, 2008

Certified Concentration: 31.0 ppm

Sample Injection Loop: 1000 ul

Run 1 Run 2 Run 3 Average Precision Error (%) Average Conc. Certified Std. Percent Control Limit
ID Area Area Area Area Run 1 Run 2 Run 3 (ppmv) Conc. (ppmv) Difference (<2)%
Propane 15537 15718 15642 15632 0.61% 0.55% 0.06% 30.55 31.00 1.45% - Pass

Jeprator bM Date

il




[h AIR LIQUIDE |

CERTIFICATE of ANALYSIS

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

Section 2.2 Procedure: G-1
Cyl. Number: CC161053
Customer: Entech Engineering Shipping Order #: 25000357
P.O. Number: 51831 Transfer #: 25000357
ftem Number: LOT #: LPX220344
Notes: Valve CGA350
Cyl. Pressure:* 1900psig
L *Cylinder should not be used when gas
Assay Date: 3-May-07 Expiration Date: 2-May-10 pressure is below 150 psig
Requested Assay
Component Concentration Concentration
Propane 30 ppm 31.0 +0.5 ppm
Nitrogen Balance Balance
Reference Standard(s) Employed For Analysis:
Std name Std# Conc. Units Std. Error  Comp. Balance Cyl. No. Exp. Date Sample No.
GMIS281 GMIS281 49.9 ppm 0.184 C3H8 N2 CC28041 5/3/2008 N.A,
Analysis Information:
) Component 1: Propane
Analyzer information First Triad Analysis On; 51312007 Second Triad Analysis On:
Manufacturer: HP Trial 1 Trial 2 Trial3  [Units Trial 1 Trial 2 Trial 3 Units
Model Number: 6890 Zero 0.00 0.00 0.00 Zero
Serial Number: 8295 Reference 47.99 47.96 47.93 Reference
Analytical Principle: GC-FID Candidate 28.79 29.77 29.84 Candidate
MPC Calibrated: 04/05/07 Resutt 31.00 30.98 31.05 ppm Result
Mean Resuit: 31.01 ppm Mean Resutt

Analyst Signature:

/,/( jM’ Warren Pereira Calculated by:
A= 77

Mix Assayed At: Air Liquide America

237

11426 Fairmont Pkwy, La Porte, TX, 77571

MJL

LA v

Warren Pereira

Phone:(281)474-8400 Fax:(281)474-8419



rage 4L or 1
Entech Engineering Inc.

Webster, Texas

File . f\gclab2\ge#1\calibr~1\2008\m205val\31r4
Method . f\gclab2\gc#1\Fid_m205.met

Sample ID : 31ppm propane

Acquired : Oct 17, 2008 10:06:24

Printed : Oct 17, 2008 10:31:37
User . System , )\
Vi
fi\gelab2\gc#1\calibr~1\2008\m205val31r4 ~ Channel B
150 150
100 100
u u
v v
[« o
I 1
t t
s s
504 150
Q
@
D
5
e
o
01 lo
0 5 10
Minutes
Channel B Results
Peak Retention Time Area Concentration, ppmv
Propane 8.17 15537 30.2
Totals :
15537 30.2

o #-0



rage 1 ot

Entech Engineering Inc.
Webster, Texas

File . f\gclab2\ge#1\calibr~112008\m205val31r5
Method . f\gclab2\gc#1\Fid_m205.met
Sample ID : 31ppm propane
Acquired : Oct 17, 2008 10:46:51
Printed - Oct 17,2008 11:11:43
User . System
f:\gclab2\ge#1\calibr~112008\m205vai\31r5 — Channel B
150 150
100; 100
v v
o o
] ]
t t
504 150
o T o
) 10
Minutes
Channel B Results
Peak Retention Time Area Concentration, ppmv
Propane 8.17 15642 30.4
Totals :
15642 30.4

L4



rage 1 of 1
Entech Engineering Inc.

Webster, Texas

File . f\gclab2\ge#1\calibr~112008\m205vai\31r6
Method . f\gclab2\gc#1\Fid_m205.met

Sample ID  : 31ppm propane

Acquired : Oct 17,2008 11:14:00

Printed  Oct 20, 2008 14:12:01

User . System '

{:\gclab2\gc#1\calibr~1\2008\m205val\31r6 — Channel B

1504 150

100 100

w~—0<C
0 ~—0<Cc

504

10

Concentration, ppmv

Propane 8.17 15718 30.5

Totals :

TA2



ENTECH ENGINEERING INC.

Gas Chromatograph Analysis Standard Curve Data

GC #1 FID (Channel B @ Range 1)

Propane Standard (AirGas SG1014905, 8.49% Propane certified)
10/20/08

Dilution System : ENGASDL003

Dilution Predicted Area Count Precision Error Calculated |% Difference
Factor | Concentration Run 1 Run 2 Run 3 Average Run 1 Run 2 Run 3 | Concetration
(ppmv) (%) (%) (%) {ppmv) (%)
1:1000 84.90 a4511| 437720 | 007 | 175 | 169 85.96 1.25
1:100 849.00 432863.0 0.94 -0.19 -0.75 850.06 0.12
Constant -1.0598
R Squared 1.0000
No. of Observations 2
Degrees of Freedom 0
X Coefficient(s) 1.963808E-03
10
8 -
——~ /
©
5§ . =
S8
>0
o9
E, C
SE 4
£ e
=
= P
2
P
0 ; }
0 50 100 150 200 250 300 350 400 450 500
Area Counts (AU)
Thousands

Operator ‘Zm Date _[NOV S

‘4
kil



AIR LIQUIDE

" CERTIFICATE OF ANALYSIS

: ; Customer  : Entech Engineering, Inc.

P.O. Number : 51915 ' Specification: Custom Certified

Doc. # : 26216901-1B Phase : GAS

Mix/Lot # : LPX225415 Cyl. Size - 30AL Valve : CGA 350
ftem Number : Pressure - 767 Psia

Valid Until  : 11 August, 2012 Volume : 55 SCF

Cylinder Number: CC78830
Requested

: Actual Equipment Used
Concentrations Concentration Analytical Analyt.  Calibration
Mole Component Mole Uncertainty Scale Inst. Standard
Balance NITROGEN Batance 1399
8.5% PROPANE 8.49 % +/-2% 1399

This mixture was prepared and certified by weight using one or more scales certified against weights
traceable to N.I.S.T.

Comments:
‘Dewpoint calculated to 40 F, unless otherwise stated, Improper storage or use may affect the accuracy of this standard.

Certified by WA# Date: 13-Aug-2007

11426 Fairmont Pkwy -~ LaPorte, TX 77571
Phone (281) 474-8400 Fax (281) 474-8419 USA (800) 248-1427

ISO: 9001-2000¢



Page 1 of 1
Entech Engineering Inc.

Webster, Texas

File - fA\gelab2\ge#1\calibr~112008\m205vai\84.9r5
Method . fgelab2\ge#1\fid_m205.met

Sample ID : 84.9ppm propane

Acquired : Oct 20, 2008 17:04:15

Printed © Nov 3, 2008 11:52:05

User . System

fAgclab2\ge# 1\calibr~112008\m205vali84.9r5 -- Channel B

150 150
100 100
u u
v v
] o
1 I
t t
s S
50 50
(s
o
@
2
5 g
< ,
. N
o ]
0 5 10
Minutes
Channel B Results
Peak Retention Time Area Concentration, ppmv
1.01 23 0.0
Propane 8.12 44511 86.4

Totals :

V-4



Entech Engineering Inc.
Webster, Texas

page 1 of

File . fAgclab2\ge#1\calibr~1\2008\m205val\84.9r9
Method . f\gclab2\gc#1\Fid_m205.met
Sample ID : 84.9ppm
Acquired » Nov 3, 2008 16:07:01
Printed : Nov 3, 2008 16:29:20
User . System
fAgclab2\ge#\calibr~112008\m205val\84.9r9 — Channel B

150 150

100 100
v v
1 1
t t

504 50

T A A

0

Channel B Results

Propane

Totals :

Minutes
Retention Time Area
1.00
8.16

BH6

10

Concentration, ppmv

32 0.0
43004 83.5
43036 83.5



Page 1 of 1
Entech Engineering Inc.

Webster, Texas

File . f\golab2\gc#1\calibr~112008\m205val\84.9r7
Method © f\gclab2\gc#1\Fid_m205.met

Sample ID : 84.9ppm

Acquired > Nov 3,2008 15:34:49

Printed . Nov 3,2008 15:47:20

User : System

f:\gclab2\ge#1\calibr~112008\m205val\84.9r7 — Channel B

150 150

100 100

u u
v v
o o
I I
t t
s s
501 50
2
b
2
o g
3 3
-, o
0 —_— 10
0 10
Minutes
Channel B Results
Peak Retention Time Area Concentration, ppmv
1.01 35 0.0
Propane 8.17 43801 85.1

Totals :

ES7



Page 1 of 1
Entech Engineering Inc.

Webster, Texas

File . f\gclab2\gc#1\calibr~12008\m205val\849r4
Method . f\gclab2\gc#1\Fid_m205.met

Sample ID : 849ppm propane

Acquired : Oct 21, 2008 16:45:17

Printed : Oct 21, 2008 16:55:02

User . System

f:\gclab2\ge#1\calibr~1\2008\m205vai\849r4 — Channel 8

150/ {w
1004 100
u u
v v
1 g ; " 1
t p t
s -]
§ .
50 a . 150 -
[
3
e
0 lo
0 10
Minutes s
Channel B Results
Peak Retention Time Area Concentration,~pppv
1.00 29 - 0.0 |
Propane 8.12 429614 . 834.2
Totals : o L =
429643 7 834.2 .

45



rPage 1 of
Entech Engineering Inc.

Webster, Texas

File . f\gclab2\gc#1\calibr~112008\m205vai\849r5
Method . f\gelab2\ge#1\Fid_m205.met

Sample D : 849ppm

Acquired : Nov 3, 2008 12:46:33

Printed : Nov 3, 2008 13:17:05

User . System

f\gclab2\ge# 1\calibr~112008\m205vai\849r5 -- Channel B

150

100 100

u u
v v
o] [s]
| © i
t 2 t
S © s
@
504 ] 50
s
a
~
3
‘r : _0
0 5 10
Minutes
Channel B Results
Peak Retention Time Area Concentration, ppmv
1.01 51 0.0
Propane 8.16 436916 848.4
Totals :
436967 848.4

= 47



rage 1 of
Entech Engineering Inc.

Webster, Texas

File : f\gclab2\gc#1\calibr~1\2008\m205val\849r6
Method . figclab2\ge#1\Fid_m205.met

Sample ID : 849ppm

Acquired © Nov 3, 2008 13:40:15

Printed : Nov 3,2008 14:11:59

User . System

fAgclab2\ge#1\calibr~112008\m205val\849r6 -- Channel B

150 150

100 100

w~—0<C
w~—0<c

50 50

©
©
~
o
Q
C
o
a
(2
2
['%

_1.007

0

Minutes

Channel B Results
Peak Retention Time Area Concentration, ppmv .
N T s T 0.0
Propane 8.17 432059 839.0

Totals :
432104 839.0



ENTECH ENGINEERING INC.

! P.0. Box 890746 . Houston, Texas 77289-0746 . (261)332-3118

Gas Dilution System Validation Study (EPA Method 205)

Gas Dilution System ID: ENGASDL003

Calibration Standard: AirGas CC78830 Validation Gas Standard: Air Liguide (CC115715)
Calibration Date: October 20, 2008 Validation Date: November 04, 2008
Propane X Coefficent: 1.963808E-03 Certified Concentration: 490 ppmv

Instrument: GC#1 FID-2, Range 1

Column: 80/100 Haysep Q, 6 ft X 1/8in, S.S. (316)

Sample Injection Loop: 1000 ul
Run 1 Run 2 Run 3 Average Precision Error (%) Average Conc. Certified Std. Percent Control Lirnit
1D Area Area Area Area Run 1 Run 2 Run 3 (ppmv) Conc. (ppmv) Difference (<2)%
Propane 242063 245641 249971 245892 1.56% 0.10% 1.66% 482.88 490.00 1.45% Pass

jeprator \QJN\ Date 4[\]9\/ : réfag




ﬂmn LIQUIDE |

CERTIFICATE of ANALYSIS

Interference-Free Multi-Component EPA Protocol Gases
NOTE: Analytical uncertainty and NIST traceability are in compliance with EPA-600/R-97/121
Section 2.2

Procedure: G-1

Cyl. Number: CC115715

Customer: Entech Engineering Shipping Order #: 25000221
P.0. Number: 51831 Transfer #: 25000221
litem Number: LOT#: LPX220350
Notes: Valve CGA350
Cyl. Pressure:* 1900psig
. . “*Cylinder should not be used when gas
Assay Date: 7-May-07 Expiration Date: 6-May-10 pressure is below 150 psig
Requested Assay
Component Concentration Concentration
Propane 500 ppm 490 5 ppm
Nitrogen Balance Balance
Reference Standard(s) Employed For Analysis:
Std name Std # Cong. Units Std. Error  Comp. Balance Cyl. No. Exp. Date  Sample No.
GMIS290 GMIS290 497.0 ppm 2.52 C3H8 N2 CC61240 5/3/2008 N.A.
Analysis Information:
1Component 1: Propane
Analyzer information First Triad Analysis On: 51712007 Second Triad Analysis On:
Manufacturer: HP Trial 1 Trial 2 Trial 3 Units Trial 1 Trial2 Trial 3 Units
Model Number: €890 Zero 0.00 0.00 0.00 Zero
Serial Number: 8295 Reference 47410 477.44 475.61 Reference
Anatytical Principle: GC-FID Candidate 469.16 469.72 468.19 Candidate
MPC Calibrated: 05/07/07 Resutt 490.25 490.84 489.23 _ [ppm Resuit
Mean Resuft; 490.11 ppm Mean Resutt:

Analyst Signature:

/{/M Warren Pereira Calculated by:
4

Mix Assayed At: Air Liquide America

G5

11426 Fairmont Plwy, La Porte, TX, 77571

lfos

Warren Pereira

Phone:(281)474-8400 Fax:(281)474-8419



Page 1 of 1
Entech Engineering Inc.

Webster, Texas

File : f\gclab2\ge#1\calibr~1\2008\m205van490rs
Method : fAgclab2\gc#1\Fid_m205.met

Sample ID : 490ppm

Acquired © Nov 4, 2008 12:35:42

Printed - Nov 5, 2008 15:38:41

User . System

f\gclab2\ge#1\calibr~1\2008\m205val\490rs — Channel B

150

100

0w ~—0Lc
0w ~—0<Cc

504 50

0.997
r> Propane 8.126

L | _

5 10
Minutes
Channel B Results
Peak Retention Time Area Concentration, ppmv
1.00 19 0.0
Propane 8.13 242063 470.0

Totals :
242082 470.0

<5



Page 1 of
Entech Engineering Inc.

Webster, Texas

File : f\gclab2\gc#1\calibr~112008\m205val\490r7
Method : fA\gclab2\gc#1\Fid_m205.met

Sample ID : 490ppm

Acquired  : Nov 4, 2008 15:22:50

Printed : Nov 5, 2008 15:39:28

User : System

fgclab2\ge#1\calibr~112008\m205val490r7 -- Channel B

150 150

100 100

@ ~—0<c
0w ~—0 LC

50 50

(=]
1.007
% Propane 8.119

Minutes

Peak Retention Time Area Concentration, ppmv
1.01 40 . 0.0
Propane 8.12 245641 477.0
Totals :

245681 477.0

B



Page 1 of
Entech Engineering Inc.

Webster, Texas

File © figelab2\gc#1\calibr~112008\m205val\d90r8
Method : f\gclab2\gc#1\Fid_m205.met

Sample ID : 490ppm

Acquired . Nov 4, 2008 16:24:22

Printed : Nov 5,2008 15:40:05

User . System

fAgclab2\ge#\calibr~112008\m205vai\490r8 -- Channel B

150 150

100

100
u u
v v
o o
I I
t t
s )
&
504 S 50
«©
Q
f=
3
<l
a
: k
o
Q
i e ' 10

]

Minutes
Channel B Results
Peak Retention Time Area Concentration, ppmv
1.00 34 0.0
Propane 8.13 249971 485.4
Totals :
250005 485.4

L5-s5T



GC VOC Analysis

Sample Results and Raw Data
(EPA Method 18)

e B4



ENTECH ENGINEERING INC.

ConocoPhilips. - Sweeny Refinery, Old Ocean, Texas - November 17, 2009

ES09-11-20832 / stack T1

GC#1 Area Counts Concentration (%) High Standard
X Coefficient DF Run 1 Run 2 | Run 3 | Average Run 1 Run 2 Run 3 | Averages (%)
Methane 5.09E-03 1 : 385.., % : 385 i 389 1.961 2.022 1.961 1.981 1020.000
Ethane 2.55E-03 1 QL g 0. 0 0.000 0.000 0.000 0.000 1010.000

GC#1 FID initial Calibration Date; 08-27-2009.
DF = Dilution Factor.

: Z5-57 :



ENTECH ENGINEERING INC.

ConocoPhilips. - Sweeny Refinery, Old Ocean, Texas - November 18, 2009

ES09-11-20851 / stack T2

GC #1 Area Counts Concentration (%) High Standard
X Coefficient DF Run 1 Run 2 ' Run 3 I Average Run 1 ] Run 2 Run 3 I Averages (%)
Methane 5.09E-03 1 ; 397 433" 415 2.022 2.114 2.205 2.114 1020.000
Ethane 2.55E-03 1 e ] o L 0 0 0.000 0.000 0.000 0.000 1010.000

GC#1 FID initial Calibration Date: 08-27-2009.
DF = Dilution Factor.

ES09-11-20852 / stack T3

GC #1 Area Counts Concentration (%) High Standard
X Coefficient DF Run 1 Run 2 I Run 3 I Average Run 1 I Run 2 Run 3 I Averages (%)
Methane 509E03 1 [-o44 “|' ooz “o14| o8 4808 | 4721 4.655 4.728 1020.000
Ethane 2.55E-03 1 50 L0 0 0 0.000 0.000 0.000 0.000 1010.000

GC#1 FID initial Calibration Date: 08-27-2009.
DF = Dilution Factor.
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Entech Engineering Inc. League city, Texas

SAMPLE ID: 20832 stack t1
FILE: E:\Sample\2009\ConocoPhillips Company\111709\20832r1 .dat
METHOD E\CalibratiomM\GC#1\FID-2 paraffin 30min.met
ACQUIRED: 11/18/2009 10:35:21 PM
PRINTED: 11/19/2009 4:28:41 PM
USER: System
100 - - —1 100
80 - 80
60j F 60
S ] r E
40 40
o
3
20 & L 20
7} :
= i
N — B
1 ‘ T T H AI:
0 5 10 15 20 25 30
Minutes
FID-2 Resulits
Name Retention Time Area
Methane 1.030 385
Totals
385

6/




Entech Engineering Inc. League City, Texas

SAMPLE ID: 20832 stack t1

FILE: E:\Sample\2009\ConocoPhillips Company\111709\20832r2.dat
METHOD E:\Calibratiom\GC#1\FID-2 paraffin 30min.met
ACQUIRED: 11/18/2009 9:23:42 PM
PRINTED: 11/19/2009 4:44:10 PM
USER: System
100 100
80 + - 80
60 ﬂ r 60
€ r €
40 - 40
) o
3
"
0 £ L 20
()]
=
i , — o o | 1t
0 5 10 15 20 25 30
Minutes
FID-2 Results
Name Retention Time Area
Methane 1.032 397
Totals
397




Entech Engineering Inc. League City, Texas

SAMPLE ID: 20832 stack t1
FILE: E:\Sample\2009\ConocoPhillips Company\111709\20832r3.dat
METHOD E:\Calibratiom\GC#1\FID-2 paraffin 30min.met
ACQUIRED: 11/18/2009 10:01:22 PM
PRINTED: 11/19/2009 4:46:29 PM
USER: System
100 100
80 - 80
60- - 60
[S N r (3
40 - 40
M~
S
201 £ 20
(]
: |
0 é 1‘0 ‘ . 1‘5 . 2‘0 2I5 » 3‘0
Minutes
FID-2 Results
Name Retention Time Area
Methane 1.027 385
Totals
385
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Entech Engineering Inc. League City, Texas

SAMPLE ID: 20851 stack t2
FILE: E:\Sample\2009\ConocoPhillips Company\111809\20851r1.dat
METHOD E:\Calibration\GC#1\FID-2 paraffin 30min.met
ACQUIRED: 11/19/2009 6:19:41 PM
PRINTED: 11/19/2009 6:19:59 PM
USER: System
100 100
80 80
60 4 - 60
€ ] C €
40 - L 40
o
1 3
é i
204 £ L 20
[}
=
!
| T
0 5 10 15 20 25 30
Minutes
FID-2 Results ‘
Name Retention Time Area
Methane 1.032 397
Totals
397

A




Entech Engineering Inc. League City, Texas

SAMPLE ID: 20851 stack {2
FILE: E:\Sample\2009\ConacoPhillips Company\111809\20851r2.dat
METHOD E:\Calibratiom\\GC#1\FID-2 paraffin 30min.met
ACQUIRED: 11/19/2009 6:52:17 PM
PRINTED: 11/19/2009 6:52:30 PM
USER: System
100 100
80 :—80
60 f—eo
401 ;40
N~
P
,é L
20] £ L 20
Q
s
11 i
0 5 10 15 20 25 30
Minutes
FID-2 Results
Name Retention Time Area
Methane 1.037 415
Totals
415

A s




Entech Engineering Inc. League City, Texas

SAMPLE ID: 20851 stack t2

FILE: E:\Sample\2009\ConocoPhillips Company\111809\20851r3.dat
METHOD E:\Calibratiom\GC#1\FID-2 paraffin 30min.met
ACQUIRED: 11/19/2009 7:25:55 PM
PRINTED: 11/19/2009 7:26:07 PM
USER: System
100 - 100
80 - 80
60 [ 60
40 - 40
n
8
P
204 £ L 20
[+
=
11
I
0 5 10 15 20 25 30
Minutes
FID-2 Results
Name Retention Time Area
Methane 1.035 433
Totals . v
- ‘433

L e




Entech Engineering Inc. League City, Texas

SAMPLE ID: 20852 stack t3

FILE: E:\Sample\2009\ConocoPhillips Company\111809\20852r1.dat
METHOD E:\Calibration\GC#1\FID-2 paraffin 30min.met
ACQUIRED: 11/19/2009 7:59:53 PM
PRINTED: 11/19/2009 7:59:58 PM
USER: System
100 - 100
80-: - 80
60 | i—eo
40 - 40
n
8 [
- L
3
207 £ F20
[J)
]
0 5 10 16 20 25 30
Minutes
FID-2 Results
Name : Retention Time Area
Methane 1.035 944
Totals . ‘
- 944




Entech Engineering Inc. League City, Texas

SAMPLE ID: 20852 stack t3

FILE: E:\Sample\2009\ConocoPhillips Company\111809\20852r2.dat
METHOD E:\Calibratiom\GC#1\FID-2 paraffin 30min.met
ACQUIRED: 11/19/2009 8:33:25 PM
PRINTED: 11/19/2009 8:33:34 PM
USER: System
100 - 100
80 -—80
60 ;60
40—- I 40
~
3
g
204 £ - 20
[:1]
s
1
|
0 5 10 16 20 25 30
Minutes
FID-2 Results
Name Retention Time Area
Methane - 1.037 927

“Totals - .

927
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Entech Engineering Inc. League City, Texas

SAMPLE ID: 20852 stack t3

FILE: E:\Sample\2009\ConocoPhillips Company\111809\20852r3.dat
METHOD E:\Calibration\GC#1\FID-2 paraffin 30min.met
ACQUIRED: 11/19/2009 9:06:48 PM
PRINTED: 11/19/2009 9:06:54 PM
USER: System
100 - 100
80 :—80
60 60
[ 7 T E
40 40
o
3
{- i
s
204 S L 20
[
]
| T
0 5 10 15 20 25 30
Minutes
FID-2 Results
Name Retention Time Area
Methane 1.040 914
Totals o
S 914




Entech Engineering Inc. League City, Texas

SAMPLE ID:

FILE:
METHOD

ACQUIRED:

PRINTED:
USER:

100

blk

E\\Sample\2009\ConocoPhillips Company\111709\blkr1.dat
E:\Calibration\GC#1\FID-2 paraffin 30min.met

11/18/2009 7:59:03 PM
11/18/2009 7:59:17 PM

System

ez

80

60

mVolts

40

20

- 80
60
- 40

- 20

FID-2 Results

Name

10

T - -
15 20 25
Minutes

Retention Time

30

100

mVolts

Area

L 70



Entech Engineering Inc. League City, Texas

SAMPLE ID: blk
FILE: E:\Sample\2009\ConocoPhillips Company\111809\blk.dat
METHOD E:\Calibration\\GC#1\FID-2 paraffin 30min.met
ACQUIRED: 11/19/2009 5:46:48 PM ‘
PRINTED: 11/19/2009 5:47.02 PM ”
USER: System
100 100
80 [ 80
60 E—60
40+ 40
20- 20
0 5I 1|0 1% | 2I0 30
Minutes
FID-2 Results _
Name Retention Time Area

= 7



Sulfur Analysis - GC/ FPD
Column Resolution Check
(EPA method 15)

o 72



Entech Engineering Inc. League city, Texas

SAMPLE ID:  Sppm @ Range 2, N2@1.5, 37C
FILE: EAGC DATA\2009\Calibration\GC#6\111709\Std_Resolution Chk.dat
METHOD: EAGC DATA\2009\Calibration\GC#6\FPD.met
ACQUIRED: 11/17/2009 10:24:25 AM
PRINTED: 11/17/2009 10:29:04 AM
USER: System
1000 -+ -~ - - 1000
I !
f; Name E
| Retention Time
800 3 f 800
. - b
0 |
o r
: © ® i
600 - g o 600
: i 0 '
i ! N
g T 3
; H i . } E
: 1 I A :
400 -; | | I 400
' § B
200 l 200
k 5 “\ 1 sﬁ
: ) jo f:
O drmin T S T = —— -0
0 1 2 3 4 6
Minutes
FPD Results
Name Retention Time Area
COoSs 1.737 3508864
H2S 2.187 2878128
Totals
6386992

& TS




Entech Engineering Inc. League City, Texas

SAMPLE ID: resolution check

FILE: EAGC DATA\2009\Calibration\GC#6\111809ical\res_chk.dat
METHOD: EAGC DATA\2009\Calibration\GC#6\FPD_12MIN.met
ACQUIRED: 11/18/2009 8:47:27 AM
PRINTED: 11/18/2009 8:56:11 AM
USER: System
1000 C 1000
] Namewx,wiu;.: sroahech g
Retention Time
800 - 3 800
N
] 8 L
] S § ﬁ
600 - o < L 600
s ] r s
€ €
400 L 400
200 - F 200
\ 3
© L
\\ \ \ ©
04— - — ; ; . T -0
0 2 3 4 6
Minutes
FPD Results
Name Retention Time Area
COS 2.035 3402408
H2S 2.505 2806964
CS2 4.251 6332231
5.695 6766
Totals
12548369




Sulfur Analysis - GC / FPD
Pre-Test Calibration
(EPA method 15)

g5



ENTECH ENGINEERING INC.,
P. O. Box 890746 . Houston, Texas 77289-0746 . (281)332-3118

Gas Chromatography Data Sheet

Gas Chromatograph Information

GC Type: Shimadzu GC-14A

Detector: Photo lonization Detector (FPD). Channel: A

GCID#: 6 DAS: Shimadzu EZChrom
GC Serial #: C10552911593

Column Type: Chromosil 310 Column, 8'x1/8" OD Teflon.

Date in Service: Oct. 14, 2005 Cond.: Used

Location: Entech GC Lab

Gas Chromatograph Operating Parameters

GC Oven Temperature Parameters:

Isothermal Column Temperature (C): 37 Injector Temperature (C): 220
Initial Column Temperature (C): 37 Detector Temperature (C): 220
Duration of initial temperature (min): na TCD Oven Temperature (C): na
Program Rate (C/min): na Methanizer Temperature (C): na
Final Temperature (C): na

Final Time (min): na

Carrier Gas Mass Flow Setting (Kpa): 100 Carrier Gas Type: Nitrogen
Air Flow (Kpa): 50 Hydrogen Flow (Kpa) 50
Detector Range: 2 Back-flush Time (min): NA
Sample Size (ul): 250 TCD Bridge Current (mA): NA

Calibration Data

Retention ID Regression Data: y=mx + b
Time Time Band Where: x = Area & y = molar ppm
1D (min) (+/- min) Range m b r

* See Data Calculations Section

L e




ENTECH ENGINEERING INC.

Gas Chromatograph Analysis Standard Curve Data

GC #6 FPD ( Range 2)

H2S Standard - Dynacalibrator
11/17/09

(Retention Time = 2.49 min)

Concentration Area 1 Area 2 Area 3 Avg. Area Precision
(Square Root) Error
(ppmv) (AU) (AU) (AU) (AU) (%)
0.00 0 0 0 0.0 NA
0.27 819 826 827 28.7 0.60%
0.86 8139 8131 8140 90.2 0.07%
4.34 209378 212058 204178 456.7 2.79%
Regression Data (Zero-Forced)
IConstant 0.0000
Std Err of Y Est 0.002
IR Squared 0.999999
No. of Observations 4
IDegrees of Freedom 3

X Coefficient(s)

9.504556E-03

Std Err of Coef.

4.825793E-06

(o4

»

w

Concentration (ppmv)

0

7

-

0

50

100

150 200

250

300

Area Counts (AU) - Sq. Root

350

400

450

500

Permeation Device: Metronics Dynacal H2S Rate: 3590 ng/m! @ 30C

e

e

Operator

Date //’/f’ 0?’

Z 77




Entech Engineering Inc. League City, Texas
SAMPLE ID:  Dyna Set 8 @ Range 2, N2@1.5, 37C

FILE: EAGC DATA\2009\Calibration\GC#6\1 1 1709\H2S SETS8 Rl.dat
METHOD: EAGC DATAN2009\Calibratiol\GC#6\FPD_S min.met
ACQUIRED: 11/17/2009 11:07:16 AM
PRINTED: 11/17/2009 11:22:35 AM
USER: System
100 - - S e B et e o R e 2100
} Name -
Retention Time
80+ L 80
i r
i
60 - - 60
E 40 - - 40 E
i |
20 - E 20
. * [
e Ir
0 o - 0
0.:<>)‘ ‘7‘70.75 - 10 15 ‘270 2.‘5 310 3.‘5 4T0> 4?5 | 50
Minutes
FPD Results
Name Retention Time Area
H2S 2.545 819
Totals
819

B 75



Entech Engineering Inc. League City, Texas
SAMPLEID: Dyna Set 8 @ Range 2, N2@1.5, 37C

FILE: E:A\GC DATA2009\Calibratiom\GC#61111709ical\H2S SET8 R2.dat
METHOD: E:A\GC DATA2009\Calibration\GC#6\FPD_5 min.met
ACQUIRED: 11/17/2009 11:12:16 AM
PRINTED: 12/2/2009 4:40:10 PM
USER: System
100 T T 100
Dyna Set 8 @ Range 2, N2@1.5, 37C C
1 Name F
Retention Time r
80 - F 80
60 F 60
E 40 - 40 E
] . L
204 o F 20
[72]
] g a
04 Lo
0.0 0f5 110 1!5 210 215 310 315 4f0 415 5.0
Minutes
FPD Results
Name Retention Time Area
H2S 2.518 826
Totals
: - 826

& 7F



Entech Engineering Inc. League City, Texas

SAMPLEID: Dyna Set 8 @ Range 2, N2@1.5, 37C
FILE: E\GC DATA\2009\Calibration\GC#6\111709ical\H2S_SET8_R3.dat
METHOD: E:\GC DATA\2009\Calibration\GC#6\FPD_5 min.met
ACQUIRED: 11/17/2009 11:16:29 AM
PRINTED: 12/2/2009 4:36:54 PM
USER: System
100 ~— o 100
Dyna Set 8 @ Range 2, N2@1.5, 37C
] Name L
Retention Time
80 1 L 80
60 - 60
4] ‘w0 E
] . -
20 = L 20
[72]
] b 3
0] Lo
0.0 015 110 1?5 zio 215 350 3?5 410 415 5.0
| Minutes
FPD Results
Name Retention Time Area
H2S 2.507 827
Totals .
827

L 7o




Entech Engineering Inc. League City, Texas
SAMPLE ID:  Dyna Set 3 @ Range 2, N2@1.5, 37C

FILE: EAGC DATA\2009\Calibrationl\GC#6\111709\H2S_SET3 RRI.dat
METHOD: E:\GC DATA\2009\Calibratiom\GC#6\FPD_5 min.met
ACQUIRED: 11/17/2009 11:47:31 AM
PRINTED: 11/17/2009 11:51:13 AM
USER: System
100 - - R S e e e e 100
Name
Retention Time
80 - L 80
60 - 60
& 40 - 40 &
i }
o L
‘ 2 !
20 b o =20
: » ;
g L
b
0 ilo
oo 05 a 7-7”71‘:(;7 15 2jo 25 3!0 315 4:0‘ 45 5.0
Minutes
FPD Results
Name Retention Time Area
H2S 2.490 8139
Totals
8139

L5/



Entech Engineering Inc. League City, Texas

SAMPLE ID:  Dyna Set 3 @ Range 2, N2@1.5, 37C
FILE: EAGC DATA\2009\Calibration\GC#6\1 | 1709\H2S SET3 RR2.dat
METHOD: E:A\GC DATA\2009\Calibration\GC#6\FPD_S min.met
ACQUIRED: 11/17/2009 11:51:47 AM
PRINTED: 11/17/2009 11:55:49 AM
USER: System
100 - - - — e s - - 100
j Name r
! Retention Time
80 ! - 80
60 - - 60
;- :
& 40 4 - 40 &
i o
i g :
20 - N i 20
: %) !
g
0! N o ’ o o
00 05 10 15 20 25 w0 a5 40 a5 so
Minutes
FPD Results
Name Retention Time Area
H2S 2.492 8131
Totals
8131

582




Entech Engineering Inc. League City, Texas
SAMPLE ID: Dyna Set 3 @ Range 2, N2@]1.5, 37C

FILE: EAGC DATA\2009\Calibration\GC#6\111709\H2S_SET3 RR3.dat
METHOD: EAGC DATA\2009\Calibration\GC#6\FPD_5 min.met
ACQUIRED: 11/17/2009 11:56:15 AM
PRINTED: 11/17/2009 11:59:39 AM
USER: System
100 = = o e - R T T - 100
f Name r
| Retention Time
80 L 80
60 - 60
E $
& 40 1 - 40 E
h - r
: &
20 - o k20
1 w
! T 3
I
0- o T o 0
00 05 10 15 20 25 30 35 40 45 50
Minutes
FPD Results
Name Retention Time Area
H2S 2.495 8140
Totals
8140

BES




Entech Engineering Inc. League city, Texas
SAMPLE ID:  Dyna Set 1 @ Range 2, N2@1.5, 37C

FILE: EAGC DATA\2009\Calibration\GC#6\1 1 1709\H2S_SET1_R1.dat
METHOD: EAGC DATA2009\Calibration\GC#6\FPD_5 min.met
ACQUIRED: 11/17/2009 10:40:25 AM
PRINTED: 11/17/2009 10:44:53 AM
USER: System
100 - s e e e - e o [11]
; Name r
1 Retention Time
80 - - 80
60 jl § - 60
] o i
> I >
E 40 - 40 E
i ['1
; /‘% .
20 : ‘ }20
ol T to
o .y 3 ) ' : s
Minutes
FPD Results
Name Retention Time Area
H2S 2.498 209378
Totals
209378




Entech Engineering Inc. League city, Texas
SAMPLE ID:  Dyna Set | @ Range 2, N2@1.5, 37C

FILE: EAGC DATA\2009\Calibration\GC#6\1 1 1709\H2S_SET1 R4.dat
METHOD: EAGC DATA\2009\Calibration\GC#6\FPD_5 min.met
ACQUIRED: 11/17/2009 10:56:14 AM
PRINTED: 11/17/2009 10:59:47 AM
USER: System
100 — - — — - —— — —-—— =100
j Name r
! Retention Time
80 - 80
60 1‘ 3 F 60
j‘ N
2 ] 2 2
S j T S
E 40 ka0 E
; i
i [ :
20 [ ‘\\ L 20
o - - 0
00 | 015 | 1?0 1.‘5 . 2[0‘ 2?5 3?0 3:5 - 4.‘0 4]5 5.0
Minutes
FPD Results
Name Retention Time Area
H2S 2.498 212058
Totals
212058




Entech Engineering Inc. League City, Texas
SAMPLE ID:  Dyna Set 1 @ Range 2, N2@1.5, 37C

FILE: EAGC DATA2009\Calibratiom\GC#6\111709\H2S_SET1_RS5.dat
METHOD: EA\GC DATA\2009\Calibration\GC#6\FPD_5 min.met
ACQUIRED: 11/17/2009 11:00:07 AM
PRINTED: 11/17/2009 11:03:49 AM
USER: System
100 oo e e : 100
} Name {
i Retention Time )
80 : I- 80
60 © - 60
: < ;
.' N -
E 40- * - 40 &
. “‘y\\
»
20 (' "\ 20
J A )
0 o
]
oo 05 1.0 15 2jo . 2.‘5 a0 3f5 4.!0 . 4i5 5?0
Minutes
FPD Results
Name Retention Time Area
H2S 2.498 204178
Totals
204178

ZEe



ENTECH ENGINEERING INC.

Gas Chromatograph Analysis Standard Curve Data
GC #6 FPD ( Range 2)
H2S Standard - Dynacalibrator
11/18/09

(Retention Time = 2.49 min)

Concentration Area 1 Area 2 Area 3 Avg. Area Precision
(Square Root) Error
(ppmv) (AU) (AU) (AU) (AU) (%)
0.00 0 0 0 0.0 NA
0.27 2600 2558 2578 50.8 0.90%
1.46 75391 75246 75444 274.5 0.10%
4.34 659483 666388 666240 814.9 0.30%
Regression Data (Zero-Forced)
[Constant 0.0000
Std Err of Y Est 0.001
R Squared 1.000000
No. of Observations 4
IDegrees of Freedom 3
X Coefficieni(s) 5.325114E-03
Std Err of Coef. 1.337038E-06
1 | N T
| ! | |
l ! | |
| | |a |
A |
4" - - - T — ’i’ - 7 "/':" ‘* ”':
< ; |
S | | ‘
o i ;
2 3 — - i — B e
c ‘ ;
S ‘ !
§ .‘ |
O i j
C ! i . |
O : ! B ‘
© | - %
: B . S S D _ |
i ’ ; l }
i | |
0 i N | i
0 100 200 300 400 500 600 700 800 900
Area Counts (AU) - Sq. Root

Permeation Device: Metronics Dynacal H2S Rate: 3590 ng/ml @ 30C

Operator %Z’

Date /!

- 16-A

57




Entech Engineering Inc. League City, Texas
SAMPLE ID: DYNACAL SPISETS

FILE: EAGC DATA\2009\Calibration\GC#6\111809ica\SP1SET8R 1.dat
METHOD: EAGC DATA2009\Calibratio’\GC#6\FPD S min.met
ACQUIRED: 11/18/2009 10:21:04 AM
PRINTED: 11/18/2009 10:43:53 AM
USER: System
500 - = e ~ - 500
Name
Retention Time
400 - L 400
300 1 300
= €
200 - F 200
)
};l L
N
] o )
100 - g - 100
; [
0.0 0.5 1.0 15 2.0 25 3.0 35 40 45 5.0
Minutes
FPD Results
Name Retention Time Area
H2S 2.545 2600
Totals
2600




Entech Engineering Inc. League city, Texas

SAMPLE ID: DYNACAL _SPISETS
FILE: EAGC DATA\2009\Calibration\GC#6\111809ical\SP1SET8R2.dat
METHOD: EAGC DATA2009\Calibration\GC#6\FPD_5 min.met
ACQUIRED: 11/18/2009 10:25:36 AM
PRINTED: 11/18/2009 10:30:47 AM
USER: System
500 500
; Name [
Retention Time
400 L 400
300 - 300
€ [3
200 k200
3
< L
N
%]
100 g F 100
0 R T N ¥ T T 'l-_o
0.0 0.5 1.0 1.5 2.0 25 3.0 35 40 45 5.0
Minutes
FPD Results
Name Retention Time Area
H2S 2.495 2558
Totals
2558

BE7



Entech Engineering Inc. League city, Texas

SAMPLE ID: DYNACAL SPISETS8
FILE: EAGC DATA\2009\Calibration\GC#6\111809ical\SP1SET8R3.dat
METHOD: EAGC DATA\2009\Calibratiol\GC#6\FPD_5 min.met
ACQUIRED: 11/18/2009 10:31:19 AM
PRINTED: 11/18/2009 10:34:36 AM
USER: System
500 500
4 Name"m” -
Retention Time
400 I 400
300 F 300
200 - - 200
S g
N
100 (é) - 100
04 e R ‘ — ; ‘ . _ FO
0.0 0.5 1.0 1.5 2.0 25 3.0 3.5 4.0 45 5.0
Minutes
FPD Results
Name Retention Time Area
H2S 2.520 2578
Totals
2578

A TE




Entech Engineering Inc. League city, Texas
SAMPLEID: DYNACAL_SPISET2

FILE: EAGC DATA\2009\Calibration\GC#6\111809ica\SP1SET2R2.dat
METHOD: EAGC DATA\2009\Calibrati0n\GC#6\FPD_5 min.met
ACQUIRED: 11/18/2009 9:52:15 AM
PRINTED: 11/18/2009 10:03:39 AM
USER: System
500 - - s o - : - - = 500
| JE— )
Name ‘ L
Retention Time
400 - - 400
300 - - 300
g ] 2 8
E €
200 k200
N
100 - ) 100
N
o 0
- % ;—
0 i* ~ T T T !7 T T T T N \[_ 0
0.0 0.5 1.0 1.5 20 25 3.0 35 4.0 45 5.0
Minutes
FPD Results
Name Retention Time Area
H2S 2.522 75246
Totals
75246

L8 7




Entech Engineering Inc. League city, Texas
SAMPLE ID:  DYNACAL_SPISET2

FILE: EAGC DATA\2009\Calibration\GC#6\1 1 1809ica\SP1SET2R3 dat
METHOD: EAGC DATA\2009\Calibratio’\GC#6\FPD_5 min.met
ACQUIRED: 11/18/2009 9:48:13 AM
PRINTED: 11/18/2009 10:04:41 AM
USER: System
500 500
Name ‘ » ’ +
. Retention Time A
400 F 400
300 F 300
£ r 2
> g >
3 E
200 - F 200
: ) g
100 - ) - 100
i o P
i [7)
O —?{L T T T T IIA T T T T T 5 0
0.0 0.5 1.0 1.5 2.0 25 3.0 35 4.0 45 5.0
Minutes
FPD Results
Name Retention Time Area
H2S 2.513 75444
Totals
75444

paxl



Entech Engineering Inc. League City, Texas
SAMPLEID: DYNACAL SPISETI

FILE: EAGC DATA\2009\Calibration\GC#6\1 1 1809ical\SP1SET1R2.dat
METHOD: E:AGC DATA2009\Calibration\GC#6\FPD 5 min.met
ACQUIRED: 11/18/2009 9:13:04 AM
PRINTED: 11/18/2009 9:36:53 AM
USER: System
500 - - e e - e - - — 500
3 Name -
{: Retention Time
400 1 L 400
300 j F 300
2 i P
200 ” § L 200
,1
100 4 | L 100
I
a g
e — — — o0
0.0 05 1?0 1?5 210 2.5 3.0 35 40 45 5.0
Minutes
FPD Results
Name - Retention Time Area
H2S 2.505 659483
Totals
659483

2L 73




Entech Engineering Inc. League city, Texas

SAMPLE ID:  DYNACAL SPISETI

FILE: E:\GC DATA\2009\Calibration\GC#6\111809ical\SP1SET1R6.dat
METHOD: EAGC DATA\2009\Calibration\GC#6\FPD_5 min.met
ACQUIRED: 11/18/2009 9:29:06 AM
PRINTED: 11/18/2009 9:32:34 AM
USER: System
500 +—- — 500
I i
! Name
| Retention Time
400 - [ 400
300 F 300
g 1 - g
€ o E
200 - o - 200
! o~
1 0
] g P
100 /\ E 100
e ——— , — - ‘ Fo
0.0 0.5 1.0 1.5 2.0 25 3.0 35 4.0 45 5.0
. Minutes
FPD Results
Name Retention Time Area
H2S 2.512 666388
Totals
666388

X




Entech Engineering Inc. League city, Texas

SAMPLE ID:  DYNACAL_SPISETI

FILE: E:A\GC DATA\2009\Calibration\GC#6\111809ical\SP1SET1R7.dat
METHOD: EAGC DATA\2009\Calibration\GC#6\FPD 5 min.met
ACQUIRED: 11/18/2009 9:32:57 AM
PRINTED: 11/18/2009 9:37:19 AM
USER: System
500 ——— ——~— 500
B Name k
Retention Time
400 - F 400
300 F 300
€ N E
200 - b - 200
2 5.
: T
100 /'\\ - 100
i i |
o L L T — — Lo
0.0 0.5 1.0 15 20 25 3.0 35 40 45 5.0
Minutes
FPD Results
Name Retention Time Area
H2S 2.512 666240
Totals
666240

75"




Sulfur Analysis - GC / FPD
Post-Test Calibration
(EPA method 15)

A 74



Operator %\/

ENTECH ENGINEERING INC.
P. O. Box 890746 . Houston, Texas 77289-0746 . (281)332-3118

3C #6 FPD Analysis - Initial Calibration: November 17, 200¢

H2S Standards Post Check Result - November 17, 2009

(FPD@Range 2)

Area Counts Concentration
H2S H2S
Sample ID No. GC Run No.
area counts (sq. root) 0.86
Initial Cal. Standard Avg. 90.2 ppmv
1 91 0.86
Calibration
Post-Check Run 2 91 0.86
3 91 0.86
Average = 0.9
Standard Response Factor = 104.88
QA Response Factor = 105.57
Mean Response Factor = 105.23
Percent Difference, % = 0.65
Pass/Fail Criterion (<5%) = Pass
Date W ~0%

BF7




Entech Engineering Inc. League City, Texas

SAMPLE ID:  SP1 SET3 POST CHECK

FILE: EAGC DATA2009\Sample\GC#6\ConocoPhillips\111709%POSTCHK 1.dat

METHOD:

EAGC DATA\2009\CalibratiomM\GCH#6\FPD_5 min.met
ACQUIRED:  11/17/2009 6:57:04 PM

PRINTED: 11/17/2009 7:01:30 PM
USER: System
500 +— - 500
g Name o r
Retention Time
400 F 400
300 - F 300
£ S
= E
200 - F 200
100 - 8 - 100
: D
N
E 7] -
H N
' I
0 1\L N - T T T T T T T T T T 2 0
0.0 0.5 1.0 1.5 2.0 25 3.0 35 4.0 45 5.0
Minutes
FPD Results
Name Retention Time Area
H2S 2.500 8216
Totals
8216

-2




Entech Engineering Inc. League City, Texas
SAMPLE ID:  SP1 SET3 POST CHECK

FILE: EAGC DATA\2009\Sample\GC#6\ConocoPhillips\111709\POSTCHK2.dat
METHOD: EA\GC DATA\2009\Calibration\GC#6\FPD_5 min.met
ACQUIRED: 11/17/2009 6:51:58 PM
PRINTED: 11/17/2009 6:56:17 PM
USER: System
500 500
Namew o -
Retention Time
400 - - 400
300 - 300
€ [S
200 - - 200
100 - 8 - 100
o
~N
4 [©s] L
%
0 R T T T T T T T T 3 0
0.0 05 1.0 15 2.0 2.5 3.0 35 4.0 45 5.0
Minutes
FPD Results
Name Retention Time Area
H2S 2.505 8270
Totals
8270

G 77




Entech Engineering Inc. League City, Texas

SAMPLE ID: SP1 SET3 POST CHECK
FILE: E\GC DATA\2009\Sample\GC#6\ConocoPhillips\111709\POSTCHK3.dat
METHOD: EAGC DATA2009\Calibratio!\GC#6\FPD_5 min.met
ACQUIRED: 11/17/2009 7:01:57 PM
PRINTED: 11/17/2009 7:06:22 PM
USER: System
500 - ——- 500
; Name B F
H Retention Time
|
400 - | 400
300 - F 300
200 - - 200
100 - 8 - 100
[rs)
} 2 g
0.0 05 1.0 15 2.0 25 3.0 35 40 45 5.0
Minutes
FPD Results
Name Retention Time Area
H2S 2.508 8241
Totals
8241

oz




ENTECH ENGINEERING INC.
P. O. Box 890746 . Houston, Texas 77289-0746 . (281)332-3118

53C #6 FPD Analysis - Initial Calibration: November 18, 200¢

H2S Standards Post Check-1 Result - November 18, 2009
(FPD@Range 2)

Area Counts Concentration
H2S H2S
Sample ID No. GC Run No.
area counts (sq. root) 1.46
Initial Cal. Standard Avg. 274 5 ppmv
1 276.7 1.47
Calibration
Post-Check Run 2 275.9 1.47
3 276.1 1.47
Average = 1.5
Standard Response Factor = 188.01
QA Response Factor = 189.19
Mean Response Factor = 188.60
Percent Difference, % = 0.62
Pass/Fail Criterion (<5%) = Pass

Operator %/{ Date | /- f"oﬁ

=



Entech Engineering Inc. League city, Texas

SAMPLE ID: STD CHK
FILE: EAGC DATA\2009\SampIe\GC#6\Con0c0Phillips\l 11809\STDCHK 1.dat
METHOD: EAGC DATA\2009\CaIibration\GC#6\FPD_5 min.met
ACQUIRED: 11/18/2009 2:45:09 PM
PRINTED: 11/18/2009 2:49:22 PM
USER: System
BOO o e e e e e e — - 500
Name L
Retention Time
400 - - 400
300 300
S F §
£ i E
200 - 200
; ® r
~ ;
1 N .
100 - o £100
T t
S i E
0.0 0.5 1.0 15 2.0 2.5 3.0 35 4.0 45 5.0
Minutes
FPD Results
Name Retention Time Area
H2S 2.718 76572
Totals
76572

‘,é/& -




Entech Engineering Inc. League city, Texas
SAMPLE ID: STD CHK

FILE: EAGC DATA\2009\Sample\GC#6\C0nocoPhillips\l 1180NSTDCHK?2.dat
METHOD: EAGC DATA\2009\Calibration\GC#6\FPD_5 min.met
ACQUIRED: 11/18/2009 2:33:48 PM
PRINTED: 11/18/2009 2:39:36 PM
USER: System
500 - e e - —— 500
Name
; Retention Time
400 r 400
300 - 300
3 S
€ €
200 - - 200
v
R
N
100 - @ - 100
T
0 g v - N O T i T T T T T N r 0
0.0 0.5 1.0 1.5 2.0 2.5 3.0 35 4.0 4.5 5.0
Minutes
FPD Results
Name Retention Time Area
H2S 2.735 76217
Totals
76217

03



Entech Engineering Inc. League City, Texas

SAMPLE ID: STD CHK
FILE: EAGC DATA2009\Sample\GC#6\ConocoPhillips\111809\STDCHK3.dat
METHOD: EAGC DATA\2009\Calibration\GC#6\FPD 5 min.met
ACQUIRED: 11/18/2009 2:39:54 PM
PRINTED: 11/18/2009 2:44:43 PM
USER: System
500 500
Name
! Retention Time
400 ﬁ - 400
300 + F 300
[ ! €
200 - L 200
oo}
‘ 3
1 N
100 + » ¢ 100
i oN 5
] I
. . r
0 T H T T T T T T T %‘0
0.0 0.5 1.0 15 2.0 25 3.0 35 40 45 5.0
Minutes
FPD Results
Name Retention Time Area
H2S 2.598 76096
Totals
76096

o4




ENTECH ENGINEERING INC.
P. O. Box 890746 . Houston, Texas 77289-0746 . (281)332-3118

3C #6 FPD Analysis - Initial Calibration: November 18, 200¢
H2S Standards Post Check-2 Result - November 18, 2009

(FPD@Range 2)
Area Counts Concentration
H2S H2S
Sample ID No. GC Run No.
area counts (sq. root) 1.46
Initial Cal. Standard Avg. 274.5 ppmv
1 275.2 1.47
Calibration
Post-Check Run 2 2747 1.46
3 274.6 1.46
Average = 1.46
Standard Response Factor = 188.01
QA Response Factor = 188.23
Mean Response Factor = 188.12
Percent Difference, % = 0.12
Pass/Fail Criterion (<5%) = Pass

Operator 4%3/ Date £ -1 - °7
—"

4/ 05



Entech Engineering Inc. League City, Texas
SAMPLE ID:  STD POST CHECK

FILE: EAGC DATA\2009\Sample\GC#6\ConocoPhillips\11180NSTDPOSTCHK I .dat
METHOD: EAGC DATA\2009\Calibration\GC#6\FPD_S min.met
ACQUIRED: 11/18/2009 6:41:52 PM
PRINTED: 11/18/2009 6:46:31 PM
USER: System
500 - - —- r 500
Name F
Retention Time
400 - ;- 400
300 - 300
€ ‘ E
200 - - 200
2
100 4 o L 100
w
g i
0 - . - S SO : - - T T 0
0.0 05 1.0 15 20 25 3.0 35 4.0 45 5.0
Minutes
FPD Results
Name Retention Time Area
H2S 2.552 75717
Totals
75717

06




Entech Engineering Inc. League City, Texas

SAMPLE ID: STD POST CHECK
FILE: E:\GC DATA\R2009\Sample\GC#6\ConocoPhillips\11 1809\STDPOSTCHK?2.dat
METHOD: E:\GC DATA\2009\Calibration\GC#6\FPD 5 min.met
ACQUIRED: 11/18/2009 6:47:05 PM
PRINTED: 11/18/2009 6:52:38 PM
USER: System
500 - - - - 7 500
; Name -
] Retention Time
400 - F 400
300 - 1 300
2 ] 2
2 ‘ -
€ 3
200 - i 200
] o [
100 - o L 100
: 1%
:1 i
0 ‘; T ¥ T T T T i T T T i T 4:r 0
0.0 0.5 1.0 15 2.0 25 3.0 35 4.0 45 5.0
Minutes
FPD Results
Name Retention Time Area
H2S 2.552 75433
Totals
75433

L ro07




Entech Engineering Inc. League City, Texas

SAMPLE ID:  STD POST CHECK

FILE: EAGC DATA2009\Sample\GC#6\ConocoPhillips\11180NSTDPOSTCHK3.dat
METHOD: EAGC DATA\2009\Calibration\GC#6\FPD_5 min.met
ACQUIRED: 11/18/2009 6:36:36 PM
PRINTED: 11/18/2009 6:56:30 PM
USER: System
500 - - - — o e 500
4‘ Name
‘ Retention Time
400 - - 400
]
]
300 - 300
s 1 s
€ 1 E
200 - L 200
1 f
100 1 N 100
3 0 ;
T
1 B o
0 —f__ﬂ_ N . ' X t 0
0.0 0.5 1.0 25 3.0 35 40 45 5.0
Minutes
FPD Results
Name Retention Time Area
H2S 2.552 75429
Totals
75429

-9 xd




Sulfur Analysis - GC / FPD
Sample Line Loss Check
(EPA method 15)

ZB/oF



ENTECH ENGINEERING INC.

P.O. Box 890746 . Houston, Texas 77289-0746 . (281)332-3118

Sample Line Loss Check (EPA Method 15) - November 17, 2009

Initial Calibration Date: Nov. 17, 2009 - GC#6 FPD (Range2), Chromosil-310 Column

Standard Sample Line Feed Sample Line Loss Recovery QC Limit
ID X-Coefficient Area Conc. (ppmv) Area Conc. (ppmv) (%) (< 20%)
H2S 9.50E-03 : 22909 : 1.44 ‘ 21523 1.39 -3.07 Pass

Operator %j Date_ It-17-°¢ 7
LK /2



Entech Engineering Inc. League city, Texas

SAMPLE ID:  H2S CHK
FILE: EAGC DATA\2009\Sample\GC#6\ConocoPhillips\111709\H2SCHK .dat
METHOD: EAGC DATA\2009\Calibration\GC#6\FPD_12MIN.met
ACQUIRED: 11/17/2009 2:26:33 PM
PRINTED: 11/17/2009 2:32:03 PM
USER: System

1000

Name

800

600 |

Retention Time

- 1000

- 800

- 600
€ ] €
400 - 400
200 - W - 200
0
N
: @ o
i T
O ““L T T T i T - 0
0 3 4 5 6
Minutes
FPD Results
Name Retention Time Area
H2S 2.515 22909
Totals
22909

744




Entech Engineering Inc. League city, Texas
SAMPLE ID: line loss check

FILE: EAGC DATA\2009\Sample\GC#6\ConocoPhillips\1 11709\linechk2.dat
METHOD: EAGC DATA\2009\Calibration’\GC#6\FPD 5 min.met
ACQUIRED: 11/17/2009 7:47:06 PM
PRINTED: 11/17/2009 7:50:34 PM
USER: System
T — - 500
- Name : L
Retention Time
400 - - 400
300 F 300
3 ] - 3
€ €
200 - F 200
100 - § 100
N
/2] o
g
0 i;ij': . 77”:»7\777 T T N N T ¥ T T T T T T . 0
0.0 0.5 1.0 15 2.0 25 3.0 35 40 45 5.0
Minutes
FPD Results
Name Retention Time Area
H2S 2.502 21523
Totals
21523

Lrra




ENTECH ENGINEERING INC.

P.O. Box 890746 . Houston, Texas 77289-0746 . (281)332-3118

Sample Line Loss Check (EPA Method 15) - November 18, 2009

Initial Calibration Date: Nov. 18, 2009 - GC#6 FPD (Range2), Chromosil-310 Column

Standard

Sample Line Feed Sample Line Loss Recovery QC Limit
1D X-Coefficient Area Conc. (ppmv) Area Conc. (ppmv) v (%) (< 20%)
H2s 5.33E-03 58602 .1.29 50560 -1.20 -7.11 Pass
2 SRy
- Operator %7)/ pate |~/ £ 7

ggé_//é




Entech Engineering Inc. League city, Texas

SAMPLE ID: H2S CHK
FILE: E)\GC DATA\2009\Calibration\GC#6\111809ical\H2S CHK?2.dat
METHOD: E:\GC DATA\2009\Calibration\GC#6\FPD_5 min.met
ACQUIRED: 11/18/2009 10:39:15 AM
PRINTED: 11/18/2009 10:42:25 AM
USER: System
500 500
- Name o [
Retention Time
400 ] L 400
300 - - 300
[ [
200 - 200
~
; S T
: o R b
100 - ¢ S 100
! t
i
04 Fo
I T - T T T T+ T T T H T
0.0 0.5 1.0 15 2.0 25 3.0 35 4.0 45 5.0
Minutes
FPD Results
Name Retention Time Area
H2S 2.517 58602
2.735 873
Totals
59475

Lt




Entech Engineering Inc. League City, Texas
SAMPLEID:  LINE LOSS CHECK

FILE: E\GC DATA\2009\Sample\GC#6\ConocoPhiIlips\l 1 1809\LINE_LOSS_CHK.dat
METHOD: EAGC DATA\2009\Calibration\GC#6\FPD_5 min.met
ACQUIRED: 11/18/2009 6:57:16 PM
PRINTED: 11/18/2009 7:00:27 PM
USER: System
500 s e — - T T T e e 500
Name -
Retention Time ;
400 £ 400
300 - 300
1
g -8
€ ] : €
200 1’ + 200
: N 3
: b
100 - o - 100
M 7]
i g :
r,,_ S e _ :
0 7:"—'* I i e e H T T T T T T T 7—( 0
0.0 0.5 1.0 15 20 25 3.0 35 40 45 5.0
Minutes
FPD Results
Name Retention Time Area
H2S 2.547 50560
Totals
50560




Sulfur Analysis - GC / FPD
Test -1
Sample Results & Raw Data
(EPA method 15)



Entech Engineering Inc. League City, Texas
SAMPLE ID:  BLANK CHK

mVolts

FILE: EAGC DATA2009\Sample\GC#6\ConocoPhillips\111709\BLANK .dat
METHOD: EAGC DATA\2009\Calibration\GC#6\FPD_5 min.met
ACQUIRED: 11/17/2009 1:45:52 PM
PRINTED: 11/17/2009 1:51:47 PM
USER: System
500 —— = - — C e 500
‘J‘ —
Name N
i Retention Time
400 | £ 400
|
_i L
300 ' 300
; ff
3 ! r
E .
200 - - 200
100 - 100
0 U i _ : : : : T I ol
0.0 0.5 1.0 15 20 25 3.0 35 4.0 45 5.0
Minutes
FPD Results
Name Retention Time Area

L7



Entech Engineering Inc. League cCity, Texas
SAMPLEID: 111709 TESTI RUNI

FILE: E:AGC DATA\2009\Sample\GC#6\ConocoPhillips\111709\T1R 1.dat
METHOD: EAGC DATA\2009\Calibration\GC#6\FPD_12MIN.met
ACQUIRED: 11/17/2009 3:08:33 PM
PRINTED: 11/17/2009 3:20:39 PM
USER: System
1000 7—— = —— -~ = e -+ 1000
. Name
Retention Time
800 k- 800
600 - - 600
3 €
400 - k400
200 - L 200
0 );; . - N . T g T i T ‘;0
0 1 2 3 4
Minutes
FPD Results
Name Retention Time Area

%,// J/



Entech Engineering Inc. League City, Texas
SAMPLE ID: 111709 TEST1 RUN2

FILE: EAGC DATA\2009\Sample\GC#6\ConocoPhillips\11170NT1R2.dat
METHOD: EAGC DATA\2009\Calibratio!\GC#6\FPD_12MIN.met
ACQUIRED: 11/17/2009 3:20:55 PM
PRINTED: 11/17/2009 3:33:07 PM
USER: System
1000 - I 1000
- Name
! Retention Time
800 J - 800
600 - 600
400 ' - 400
200 - - 200
0- T T 1 T T T T T ey T Y
0 1 2 3 4 5 6
Minutes

FPD Results
Name Retention Time Area

L7



Entech Engineering Inc. League city, Texas
SAMPLE ID: 111709 TEST1 RUN3

FILE: E\GC DATA\2009\Sample\GC#6\ConocoPhillips\l 11709\T1R3.dat
METHOD: EAGC DATA\2009\Calibration\GC#6\FPD_12MIN.met
ACQUIRED: 11/17/2009 3:35:27 PM
PRINTED: 11/17/2009 3:48:33 PM
USER: System
1000 - --——— — 1000
] Name - . F
Retention Time
800 - F 800
600 - ;600
3 3
400 k400
200 : 200
©
n
0 t - T T = T T T T T T T T T g A':;r 0
0 1 2 3 4 5 6
Minutes
FPD Results
Name Retention Time Area
5.336 837
7.361 928
11.901 1497
Totals
3262

B 120



Entech Engineering Inc. League City, Texas
SAMPLE ID: 111709 TEST1 RUN4

FILE: ENGC DATA\2009\Sample\GC#6\ConocoPhillips\111709\T1R4.dat
METHOD: EA\GC DATA\2009\Calibration\GC#6\FPD _12MIN.met
ACQUIRED: 11/17/2009 3:48:59 PM
PRINTED: 11/17/2009 4:01:05 PM
USER: System
1000 1—— e = - 1000
1 Name o . r
Retention Time
800 - - 800
600 - - 600
[ E
400 L a00
200% F 200
}\
R T T T i — T T T T T T -0
0 1 2 3 4 5 6
Minutes

FPD Results

Name Retention Time Area
6.326 890

Totals
890

&5 s 2/




Entech Engineering Inc. League city, Texas

SAMPLE ID: 111709 TESTI RUNS
FILE: EAGC DATA\2009\Sample\GC#6\ConocoPhillips\l 11709\T1R5.dat
METHOD: EAGC DATA\2009\Calibration\GC#6\F PD_12MIN.met
ACQUIRED: 11/17/2009 4:01:36 PM
PRINTED: 11/17/2009 4:13:41 PM
USER: System
1000 - r 1000
Name
Retention Time
800 - - 800
600 F 600
E €
400 - - 400
200 - - 200
o
3 3
0 S 7*j1 T T T T T T L T T —— 0
0 1 2 3 4 5 6
Minutes
FPD Results
Name Retention Time Area
1.600 809
9.141 1801
9.301 978
Totals
3588

&z >




Entech Engineering Inc. League city, Texas
SAMPLEID: 111709 TEST1 RUN6

FILE: EAGC DATA\2009\Sample\GC#6\ConocoPhillips\111709\T1R6.dat
METHOD: EAGC DATA\2009\Calibration\GC#6\FPD_1 2MIN.met
ACQUIRED: 11/17/2009 4:14:07 PM
PRINTED: 11/17/2009 4:26:13 PM
USER: System
1000 — 1000
; Name ‘ ‘ -
Retention Time
800 - F 800
600 ] F 600
E -8
€ €
400 1 - 400
200 - 200
0 ‘{ i = T T T i T T T T N T T — O
0 1 2 3 4 5 6
Minutes
FPD Results
Name Retention Time Area
10.323 1933
10.468 1620
10.838 2339
11.118 1158
Totals
7050

%/2—5




Entech Engineering Inc. League city, Texas
SAMPLEID: 111709 TESTI RUN7

FILE: EAGC DATA2009\Sample\GC#6\ConocoPhillips\111709\T1R7.dat
METHOD: EAGC DATA\2009\Calibratio!\GC#6\FPD_12MIN.met
ACQUIRED: 11/17/2009 4:26:43 PM
PRINTED: 11/17/2009 4:38:54 PM
USER: System
1000 1000
§ Name - o F
Retention Time
800 - 800
600 - F 600
E €
400 - k400
200 - - 200
' 8 8
S o b
04 T T T T T T T T T 7 -0
0 1 2 3 4 5 6
Minutes
FPD Results
Name Retention Time Area
0.523 1386
0.808 1002
9.793 914
10.418 888
11.311 830
Totals
5020

L 124




Entech Engineering Inc. League city, Texas
SAMPLE ID: 111709 TEST1 RUN8

FILE: EAGC DATA\2009\Sample\GC#6\Con0coPhillips\l 11709\T1R8.dat
METHOD: EAGC DATA\2009\Calibrati0n\GC#6\FPD_1 2MIN.met
ACQUIRED: 11/17/2009 4:39:17 PM
PRINTED: 11/17/2009 4:51:30 PM
USER: System
1000 1000
Name ‘
Retention Time
800 i - 800
600 ] I 600
g S
£ ] E
400 L 400
200 - - 200
05 T T T T T T T T T T 0
0 1 2 3 4 5 6
Minutes
FPD Results
Name Retention Time Area
8.453 1206
9.633 1025
10.044 841
10.168 1157
11.026 1595
Totals
5824

warry



Entech Engineering Inc. League city, Texas

SAMPLE ID: 111709 TEST1 RUN9
FILE: EAGC DATA\2009\Sample\GC#é\ConocoPhillips\l 11709\T1R9.dat
METHOD: EAGC DATA\2009\Calibration\GC#6\FPD_12MIN.met
ACQUIRED: 11/17/2009 4:51:55 PM
PRINTED: 11/17/2009 5:04:09 PM
USER: System
1000 - 1000
N Name‘.v’\'.:‘r‘ -
Retention Time
800 F 800
600 - [ 600
3 €
400 - I 400
200 - F 200
0 T T T T T T _%:_ 0
0 3 4 5 8
Minutes
FPD Results
Name Retention Time Area
11.119 887
Totals
887

ZE 726




Entech Engineering Inc. League City, Texas

SAMPLE ID:
FILE:
METHOD:
ACQUIRED:
PRINTED:
USER:

1000 -~

800 -

600

mVolts

400 -

200 -

111709 TEST1 RUN10

EAGC DATAR2009\Sample\GC#6\ConocoPhillips\11170NT1R 10.dat
EAGC DATA\2009\Calibration\GC#6\FPD_12MIN.met

11/17/2009 5:04:34 PM

11/17/2009 5:16:39 PM

System

Name
Retention Time

- 1000

r 800

600

mVolts

- 400

200

FPD Resu
Name

i R T - T -
1 2 3 4
Minutes
1lts

Retention Time

Area

ISR T



Entech Engineering Inc. League city, Texas
SAMPLE ID: 111709 TEST1 RUNI11

FILE: EAGC DATA\2009\Sample\GC#6\ConocoPhillips\1117090\T1R 11.dat
METHOD: EAGC DATA\2009\Calibration\GC#6\FPD_12MIN.met
ACQUIRED: 11/17/2009 5:17:17 PM
PRINTED: 11/17/2009 5:29:24 PM
USER: System
1000 - - - - - - : 1000
4 Name ' L
Retention Time
800 - - 800
600 - E 600
€ £
400 - L 400
200 k200
Oj; - 77177‘_;A17ﬁ— B T i T T T T T T Al ‘—_'_0
0 1 2 3 4 5 6
Minutes
FPD Results
Name Retention Time Area

212 E



Entech Engineering Inc. League city, Texas

SAMPLE ID: 111709 TEST1 RUN12
FILE: EAGC DATA\2009\Sample\GC#6\Conoc0Phillips\l 11709\T1R12.dat
METHOD: EAGC DATA\2009\Calibrati0n\GC#6\FPD_1 2MIN.met
ACQUIRED: 11/17/2009 5:29:55 PM
PRINTED: 11/17/2009 5:42:00 PM
USER: System
1000 —— 1000
] Name k
‘ Retention Time
800 - I 800
600 - L 600
E 3
400 | F 400
200 F 200
: & a
0 Jﬁ,_gﬁﬁf . ; ; ; . - : - 7 T T -0
0 1 2 3 4 6
Minutes
FPD Results
Nane Retention Time Area
1.618 814
Totals
814

92 84




Entech Engineering Inc. League city, Texas

SAMPLE ID: 111709 TEST1 RUNI13

FILE: EAGC DATA\2009\Sample\GC#6\ConocoPhillips\111709\T1R 13.dat
METHOD: EAGC DATA\2009\Calibration’\GC#6\FPD_12MIN.met
ACQUIRED: 11/17/2009 5:43:47 PM
PRINTED: 11/17/2009 5:55:53 PM
USER: System
1000 1000
; Name -
_ Retention Time
800 - I 800
600 -] - 600
€ €
400 - r 400
200 - 200
, . £
- - w
0 T T H T T T T - 0
0 1 3 4 6
Minutes
FPD Results
Name Retention Time Area
1.088 816
1.642 879
5.768 859
8.398 971
Totals
3525

L rF°




Entech Engineering Inc. League cCity, Texas
SAMPLEID: 111709 TESTI RUN14

- 1000

FILE: EAGC DATA2009\Sample\GC#6\ConocoPhillips\111709\T 1R 14.dat
METHOD: EAGC DATA\2009\Calibration\GC#6\FPD_12MIN.met
ACQUIRED: 11/17/2009 5:57:03 PM
PRINTED: 11/17/2009 6:09:07 PM
USER: System
1000
B Name L

800 -

600 4

mVolts

400 -

Retention Time

0.928

- 800

- 600

mVoits

- 400

200

s
N

FPD Results

T
3
Minutes

Name Retention Time Area
0.928 833
10.238 1265
10.628 930

Totals
3028

%//5/




Entech Engineering Inc. League City, Texas
SAMPLEID: 111709 TEST1 RUNIS

FILE: E\GC DATA\2009\Sample\GC#6\C0nocoPhillips\1 11709T1R15.dat
METHOD: EAGC DATA\2009\Calibration\GC#6\FPD_l2MIN.met
ACQUIRED: 11/17/2009 6:09:32 PM
PRINTED: 11/17/2009 6:21:55 PM
USER: System
1000 de . - 1000
- Name ‘ =
Retention Time
800 - - 800
600 - 600
€ €
400 b 400
200 ;200
0+ T T T T T g T g i 1 T T -0
0 1 2 3 4 5 6
Minutes
FPD Results
Name Retention Time Area

2134



Entech Engineering Inc. League city, Texas
SAMPLEID: 111709 TEST1 RUN16

FILE: EAGC DATA\2009\Sample\GC#6\Con0coPhillips\] 11709T1R16.dat
METHOD: EAGC DATA\2009\Calibration\GC#6\FPD_12MIN.met
ACQUIRED: 11/17/2009 6:22:21 PM
PRINTED: 11/17/2009 6:33:57 PM
USER: System
1000 - - 1000
- Name N ; -
Retention Time
800 - 800
600 4 I 600
§ -
3 €
400 - - 400
200 - F 200
]
0 e — ‘ , — , . ] . : —1Lg
0 1 2 3 4 5 6
Minutes
FPD Results
Name Retention Time Area

33



Entech Engineering Inc. League City, Texas
SAMPLE ID: 111709 TEST1 RUN17

FILE: EAGC DATAR009\Sample\GC#6\ConocoPhillips\111700T 1R 17.dat
METHOD: EA\GC DATA\2009\Calibration\GC#6\FPD _12MIN.met
ACQUIRED: 11/17/2009 6:34:26 PM
PRINTED: 11/17/2009 6:44:22 PM
USER: System
1000 : 1000
Name
Retention Time
800 - 800
600 - - 600
€ £
400 - [ 400
200 4 E 200
. o o [v]
E 3 ] ] a
o - v
0 s N 3 T T N T T N T N T " T T T T Ir 0
0 1 2 3 4 5 6

Minutes

FPD Results

Name Retention Time Area
0.690 1590
1.600 835
5.583 839

Totals
3264

%/J%



Sulfur Analysis - GC / FPD
Test-2
Sample Results & Raw Data
(EPA method 15)

135"



Entech Engineering Inc. League City, Texas
SAMPLEID:  BLANK

FILE: EAGC DATA\2009\Sample\GC#6\ConocoPhillips\1 1 1809\BLANK .dat
METHOD: EAGC DATA\2009\Calibration\GC#6\FPD_12MIN.met
ACQUIRED: 11/18/2009 10:45:39 AM
PRINTED: 11/18/2009 10:49:47 AM
USER: System
1000 - 1000
Name
Retention Time
800 - - 800
600 - 600
400 * : - 400
200 F 200
0 o T T T T T T T T L T T T T ‘; 0
0 1 2 3 4 5 6
Minutes

FPD Results
Name Retention Time Area

236



Entech Engineering Inc. League City, Texas

SAMPLE ID: H2S TEST2 RUNI ‘
FILE: E\GC DATA\2009\Sample\GC#6\ConocoPhillips\1 1 1809\ TEST2RUN 1 .dat
METHOD: EA\GC DATA\2009\Calibration\GC#6\FPD _12MIN.met
ACQUIRED: 11/18/2009 11:15:57 AM
PRINTED: 11/18/2009 11:25:16 AM
USER: System
1000 ;- om - e 1000
‘ Name
Retention Time
800 - r 800
600 - I 600
E 3
400 - 400
200 - - F 200
3
.| © |-
0 T T T T T T T T g 7 0
0 1 2 3 4 5 6
Minutes
FPD Results
Name Retention Time Area
3.321 6727
Totals
6727

= /37




Entech Engineering Inc. League city, Texas
SAMPLE ID:  H2S TEST2 RUN2

FILE: EAGC DATA\2009\Samp1e\GC#6\ConocoPhillips\l 1180NTEST2RUN2.dat
METHOD: EAGC DATA\2009\Calibrati0n\GC#6\FPD_12MlN.met
ACQUIRED: 11/18/2009 11:28:19 AM
PRINTED: 11/18/2009 11:34:24 AM
USER: System
1000 - 1000
B Name .
Retention Time
800 F 800
600 L 600
E €
400 - 400
3 [
; !
200 - "~ ® © & 200
1 =3 < -
i ~ S ~
: ° - ® £
]
]
0 41 T T T T T T T T T T B 0
0 1 2 3 4 5 6
Minutes
FPD Results
Name Retention Time Area
0.703 3142
1.048 3150
3.716 5197
Totals
11489

5138



Entech Engineering Inc. League City, Texas
SAMPLE ID:  H2S TEST2 RUN3

FILE: E:\GC DATA\2009\Sample\GC#6\ConocoPhillips\1 1 180NTEST2RUN3.dat
METHOD: E:AGC DATA\2009\Calibration\GC#6\FPD_12MIN.met
ACQUIRED: 11/18/2009 11:40:22 AM
PRINTED: 11/18/2009 11:46:38 AM
USER: System
1000 p—r 1000
J Name S =
Retention Time
800 - - 800
600 - - 600
E €
400 [ 400
200 9 F 200
i o
N e 3
: '
0 v v T T T T T T i T ]\; 0
0 1 2 3 4 5 6
Minutes
FPD Results
Name Retention Time Area
0.510 3248
0.583 2576
Totals
5824

B-r37



Entech Engineering Inc. League City, Texas
SAMPLEID:  H2S TEST2 RUN4

FILE: E:\GC DATA2009\Sample\GC#6\ConocoPhillips\1 1180NTEST2RUN4.dat
METHOD: E:\GC DATA\2009\Calibration\GC#6\FPD_12MIN.met
ACQUIRED: 11/18/2009 11:52:25 AM
PRINTED: 11/18/2009 12:07:31 PM
USER: System
1000 e 1000
Name ;
Retention Time
800 - - 800
600 — - 600
[ ‘ €
400--}T [ 400
200 - 5 8 I 200
0 Ty T T i T T T T T T T L 0
0 1 2 3 4 5 6
Minutes

FPD Results

Name Retention Time Area
3.381 4855
3.585 3335

Totals
' 8190

L9




Entech Engineering Inc. League City, Texas

SAMPLE ID:  H2S TEST2 RUNS

FILE: EAGC DATA\2009\Sample\GC#6\ConocoPhillips\1 1 180N TEST2RUNS. dat
METHOD: EAGC DATA\2009\Calibration\GC#6\FPD_12MIN.met
ACQUIRED: 11/18/2009 12:07:49 PM
PRINTED: 11/18/2009 12:14:30 PM
USER: System
1000 --—— -—r 1000
4 Name | F
4: Retention Time
800 } 800
600 - F 600
E €
400 - r 400
200 - N~ o F 200
R 23
ao o r
0 7 T T T T T T T T ko
0 1 2 3 4 6
Minutes
FPD Results
Name Retention Time Area
0.527 2864
0.587 4519
0.850 5412
Totals
12795

B4/




Entech Engineering Inc. League City, Texas

SAMPLE ID: H2S TEST2 RUN6
FILE: EAGC DATA2009\Sample\GC#6\ConocoPhillipsi\1 1 180N\TEST2RUNG6.dat
METHOD: EAGC DATA\2009\Calibration\GC#6\FPD_12MIN.met
ACQUIRED: 11/18/2009 12:20:24 PM
PRINTED: 11/18/2009 12:30:06 PM
USER: System
1000 - e 1000
Name
Retention Time
800 - L 800
600 + - 600
€ ] €
400 L 400
200 L 200
0 7;" T i i T T T T H T 1 T T a 0
0 1 2 3 4 5 6
Minutes
FPD Results
Name Retention Time Area

L f P



Entech Engineering Inc. League City, Texas

SAMPLE ID: H2S TEST2 RUN7
FILE: EAGC DATA\2009\Sample\GC#6\ConocoPhillips\11180NTEST2RUN7.dat
METHOD: EAGC DATA\2009\Calibratiom\GC#6\FPD_ 12MIN.met
ACQUIRED: 11/18/2009 12:32:29 PM
PRINTED: 11/18/2009 12:39:28 PM
USER: System
1000 B 1000
Name
Retention Time
800 - - 800
600 - [ 600
]
: - ¢
€ E
400 - F 400
2004 16 1 - 200
3¢ &
] oo O L
0 T T _ T T T L T T T N T T N LO
0 1 2 3 4 5 6
Minutes
FPD Results
Name Retention Time ‘ Area
0.095 4215
0.195 © 4743
0.325 4452
Totals .
13410

4/44.5




Entech Engineering Inc. League City, Texas
SAMPLE ID: H2S TEST2 RUN8

FILE: EAGC DATA\2009\Sample\GC#6\ConOCOPhillips\l 11809\TEST2RUNS.dat
METHOD: EAGC DATA\2009\Calibration\GC#6\FPD_12MIN.met
ACQUIRED: 11/18/2009 12:44:07 PM
PRINTED: 11/18/2009 12:50:42 PM
USER: System
1000 : 1000
R Name ’ L
: Retention Time
800 - F 800
600 | - 600
€ €
400 - [ 400
200 © o« F 200
E g g i
5o A L
0}{! N T T T T T T T T T T i T _;t_ 0
0 1 2 3 4 5 6
Minutes
FPD Results
Name Retention Time Area
0.105 2613
1.083 6282
1.292 4084
Totals
12979

By et




Entech Engineering Inc. League city, Texas
SAMPLE ID:  H2S TEST2 RUN9

FILE: EAGC DATA\2009\Sample\GC#6\ConocoPhillips\111809NTEST2RUNGY. dat
METHOD: EAGC DATA\2009\Calibration\GC#6\FPD_12MIN.met
ACQUIRED: 11/18/2009 12:56:16 PM
PRINTED: 11/18/2009 1:04:06 PM
USER: System
1000 — - 1000
4 Name
] Retention Time
800 - - 800
600 1 - 600
¢ -8
E : E
400 A - 400
. [
200 - oo 200
28 s
= mm —
0. - : — —— — ; : —_ : —+0
0 1 2 3 4 5 6
Minutes
FPD Results
Name Retention Time Area
3.760 6123
3.855 3018
Totals
9141

LS



Entech Engineering Inc. League City, Texas

SAMPLE ID: H2S TEST2 RUN10
FILE: EAGC DATA\2009\Sample\GC#6\ConocoPhillips\1 1 180N TEST2RUN10.dat
METHOD: EAGC DATA\2009\Calibrationf\GC#6\FPD_12MIN.met
ACQUIRED: 11/18/2009 1:09:13 PM
PRINTED: 11/18/2009 1:21:41 PM
USER: System
1000 1000
Name

800 -

600

Retention Time

- 800

- 600

€ E
400 - F 400
200 o o - 200
: 3 3
[s] (3]
0 _ T T T T T H i T T N f»— 0
0 1 2 3 4 5 6
Minutes
FPD Results
Name Retention Time Area
3.083 2973
3.4406 2931
Totals
5904

Hr#e




Entech Engineering Inc. League City, Texas
SAMPLE ID: H2S TEST2 RUNI11

FILE: EAGC DATA\2009\Sample\GC#6\ConocoPhillips\11 180NTEST2RUN11.dat
METHOD: E:AGC DATA\2009\Calibration\GC#6\FPD_12MIN.met
ACQUIRED: 11/18/2009 1:22:00 PM
PRINTED: 11/18/2009 1:27:37 PM
USER: System
1000 - - -— - - o e e - 1000
Name
Retention Time
800 - 800
j, L
600 - 600
§ -8
€ : €
400 J F 400
! k
]
!
200+ L 200
] o3l |
: N :
4 ° L
0 >i T - i T Ty T T T T T E O
0 1 2 3 4 6
Minutes
FPD Results
Name Retention Time Area
0.295 3369
Totals
3369

B 47




Entech Engineering Inc. League City, Texas
SAMPLEID:  H2S TEST2 RUNI2

FILE: EAGC DATA\2009\Sample\GC#6\ConocoPhillips\1 1180NTEST2RUN12.dat
METHOD: EAGC DATA\2009\Ca1ibration\GC#é\FPD_12MIN.met
ACQUIRED: 11/18/2009 1:34:03 PM
PRINTED: 11/18/2009 1:40:07 PM
USER: System
1000 ; - 1000
. Name v . F
; Retention Time
800 - I 800
600 - 600
€ E
400 - I- 400
3 F
200 - F 200
04 T T T T T T T i T i T T T - 0
0 1 2 3 4 5 6
Minutes
FPD Results
Name Retention Time Area

=971 4



Entech Engineering Inc. League city, Texas
SAMPLE ID: H2S TEST2 RUNI13

FILE: E:AGC DATAR009\Sample\GC#6\ConocoPhillips\1 1180NTEST2RUN13.dat
METHOD: EA\GC DATA2009\Calibratiol\GC#6\FPD_[2MIN.met
ACQUIRED: 11/18/2009 1:46:21 PM
PRINTED: 11/18/2009 1:52:45 PM
USER: System
1000 - 1000
~ Name ) S b
Retention Time
800 - F 800
600 - [ 600
€ E
400 - 400
200 - - 200
0 1 — . - - . T T T T T T 0
0 1 2 3 4 5 6
Minutes
FPD Results
Name Retention Time Area

B 47



Entech Engineering Inc. League City, Texas
SAMPLE ID: H2S TEST2 RUN14

mVolits

FILE: EAGC DATA\2009\Sample\GC#6\ConocoPhillips\111800NTEST2RUN 14, dat
METHOD: EAGC DATA\2009\Calibration’\GC#6\FPD_12MIN.met
ACQUIRED: 11/18/2009 1:58:27 PM
PRINTED: 11/18/2009 2:05:56 PM
USER: System
1000 = e e e e e - 1000
ij Name :
_ Retention Time
800 - - 800
600 - - 600
g i
E -
400 F 400
200 g 200
0 . : . . . —_ — — , . -0
0 1 2 3 4 5 6
Minutes
FPD Results
Name Retention Time Area

B /50



Entech Engineering Inc. League City, Texas
SAMPLEID:  H2S TEST2 RUNIS

FILE: E:\GC DATA\009\Sample\GC#6\ConocoPhillips\1 1 ISONTEST2RUN 15.dat
METHOD: E:\GC DATA\2009\Calibration\GC#6\FPD_12MIN.met
ACQUIRED: 11/18/2009 2:10:30 PM
PRINTED: 11/18/2009 2:15:50 PM
USER: System
1000 - — 1000
Name o -
Retention Time
800 | - 800
600 + - 600
§ ] r §
E t 3
400 - r 400
200 r 200
0 i T T i H T T _ T T 1 ¥ T i:_ 0
0 1 2 3 4 5
Minutes
FPD Results
Name Retention Time Area




Entech Engineering Inc. League City, Texas

SAMPLE ID: H2S TEST2 RUNI16
FILE: EAGC DATA\2009\Sample\GC#6\ConocoPhillips\11180NTEST2RUN16.dat
METHOD: EAGC DATA\2009\Calibration\GC#G\FPD_1 2MIN.met
ACQUIRED: 11/18/2009 2:22:34 PM
PRINTED: 11/18/2009 2:28:10 PM
USER: System
1000 1000
o Name | ‘ =
" Retention Time
800 1 - 800
600 - [ 600
E €
400 - I 400
200 - k200
0- i H 7 T — T T T T — zE’ 0
0 1 2 3 4 5 6
Minutes
FPD Results
Name Retention Time Area

ué// 5’4



Sulfur Analysis - GC / FPD
Test-3
Sample Results & Raw Data
(EPA method 15)

5 E



Entech Engineering Inc. League City, Texas

SAMPLE ID:
FILE:
METHOD:
ACQUIRED:
PRINTED:
USER:

1000 ——— - A

800 -

600 -

mVolts

400 -

200

FPD Results

Name

TEST-3 RUNI
E:\GC DATA\2009\Sample\GC#6\ConocoPhillips\1 1 180N T3RUN1.dat
E:GC DATA\2009\Calibration\GC#6\FPD_12MIN.met
11/18/2009 3:15:04 PM
11/18/2009 3:21:28 PM
System
— T 1000
Name F
Retention Time
- 800
- 600
E
E 400
[
r 200
T _I— T w: 77777 T T — i - —‘i 0
1 2 3 4 6
Minutes
Retention Time Area

”é//f'#



Entech Engineering Inc. League City, Texas

SAMPLE ID: TEST-3 RUN2
FILE: EAGC DATA\20090\Sample\GC#6\ConocoPhillips\11 1809\T3RUN2.dat
METHOD: E:AGC DATA\2009\CalibratiomM\GC#6\FPD_12MIN.met
ACQUIRED: 11/18/2009 3:27:16 PM
PRINTED: 11/18/2009 3:33:01 PM
USER: System
1000 1000
Name L
Retention Time \
800 - 800
600 - d 600
E €
400 F 400
200 - 200
0- : . : * 0
0 1 2 3 6
Minutes
FPD Results
Name Retention Time Area




Entech Engineering Inc. League City, Texas

SAMPLE ID: TEST-3 RUN3
FILE: EAGC DATA2009\Sample\GC#6\ConocoPhillips\111809\T3RUN3.dat
METHOD: EAGC DATA\2009\Calibration\GC#6\FPD_12MIN.met
ACQUIRED: 11/18/2009 3:39:20 PM
PRINTED: 11/18/2009 3:47:56 PM
USER: System
1000 — — —— 1000
Name
Retention Time
800 - - 800
600 - L 600
£ T
400 F 400
200 L 200
0 7 ﬁ‘%-' ] — . T T T T N T . 0
0 3 4 5 6
Minutes
FPD Results
Name Retention Time Area

2 rse



Entech Engineering Inc. League City, Texas
SAMPLE ID:  TEST-3 RUN4

FILE: EAGC DATA\2009\Sample\GC#6\ConocoPhillips\111809\T3RUN4.dat
METHOD: EAGC DATA\2009\Calibration\GC#6\FPD 12MIN.met
ACQUIRED: 11/18/2009 3:51:31 PM
PRINTED: 11/18/2009 4:03:54 PM
USER: System
1000 — - o e e e e - 1000
= Name
Retention Time
800 - - 800
600 - - 600
E €
400 F 400
200 L 200
0 1 2 3 4 5 6
Minutes
FPD Results
Name Retention Time Area

15T



Entech

Engineering Inc. League City, Texas

SAMPLE ID: TEST-3 RUNS
FILE: EANGC DATA\2009\Sample\GC#é\ConocoPhillips\l 1180NT3RUNS.dat
METHOD: E:\GC DATA\2009\CalibratiomM\GC#6\FPD_12MIN.met
ACQUIRED: 11/18/2009 4:04:11 PM
PRINTED: 11/18/2009 4:10:08 PM
USER: System
1000 - T 1000
Name l =
. Retention Time ]
800 - L 800
600 - 600
€ E
400 E 400
[
200 - ‘F 200
0 _Jr_'_ﬁ T T T T T T T T £ 0
0 1 2 3 4 6
Minutes
FPD Results
Name Retention Time Area




Entech Engineering Inc. League City, Texas
SAMPLEID:  TEST-3 RUN6

FILE: EAGC DATA\2009\Sample\GC#6\ConocoPhillips\1 1 1809\ T3RUNG6.dat
METHOD: EAGC DATA\2009\Calibratiom\GC#6\FPD_12MIN.met
ACQUIRED: 11/18/2009 4:16:15 PM
PRINTED: 11/18/2009 4:23:02 PM
USER: System
1000 - - 1000
p Name '
Retention Time
800 - - 800
600 - [ 600
€ €
400 - - 400
200 i [ 200
"
0 - T - i N VVI T _ |' - T T “: T . T T : vij ¥ ;:— O
0 1 2 3 4 5 6
Minutes
FPD Results
Name Retention Time Area

57



Entech Engineering Inc. League City, Texas
SAMPLE ID: TEST-3 RUN7

FILE: EAGC DATA\2009Sample\GC#6\ConocoPhillips\11180NT3RUN7.dat
METHOD: EAGC DATA2009\Calibratiom\GC#6\FPD_12MIN.met
ACQUIRED: 11/18/2009 4:28:26 PM
PRINTED: 11/18/2009 4:34:49 PM
USER: System
1000 - = e e e 1000
Name
Retention Time
800 - t 800
600 - + 600
3 E
400 - - 400
200 t 200
3 -
0 —i T T T T H T T T T 0
0 1 2 3 4 6
Minutes
FPD Results
Name Retention Time Area

%/00



Entech Engineering Inc. League City, Texas
SAMPLEID:  TEST-3 RUNS

FILE: EAGC DATA\2009Sample\GC#6\ConocoPhillips\1 1 180N\ T3RUNS.dat
METHOD: EA\GC DATA\2009\Calibration\GC#6\FPD_12MIN.met
ACQUIRED: 11/18/2009 4:40:34 PM
PRINTED: 11/18/2009 4:47:30 PM
USER: System
1000 - - - 1000
}! Name -
‘ Retention Time
800 - 800
1
600 - t 600
E €
400 400
200 1 F 200
3
o 7 T T T ——;-VA T T T T T T T T - O
0 1 2 3 4 5 6
Minutes
FPD Results
Name Retention Time Area

zZs6/



Entech Engineering Inc. League City, Texas
SAMPLE ID: TEST-3 RUN9

FILE: E:\GC DATA\2009\Sample\GC#6\ConocoPhillips\1 | 1809\T3RUN9.dat
METHOD: EAGC DATA\2009\Calibration\GC#6\FPD 12MIN.met
ACQUIRED: 11/18/2009 4:52:40 PM
PRINTED: 11/18/2009 4:59:55 PM
USER: System
1000 - 1000
Name
Retention Time
800 - - 800
600 - - 600
E €
400 1 - 400
200 - F 200
] L
: |
0 B — R — 0
0 1 2 3 4 5 6
Minutes

FPD Results
Name Retention Time Area

Lot 2



Entech Engineering Inc. League City, Texas
SAMPLE ID:  TEST-3 RUN10

FILE: EAGC DATA\2009\Sample\GC#6\ConocoPhillips\11180NT3RUN10.dat
METHOD: EAGC DATAN2009\Calibration\GC#6\FPD_12MIN.met

ACQUIRED: 11/18/2009 5:04:44 PM

PRINTED: 11/18/2009 5:10:46 PM

USER: System

1000 -
j Name

I Retention Time

800

J

600 -

mVolts

400 -

200 -

1000

;800

- 600

r 400

- 200

04~

B Bt At e

0

FPD Results
Name

T T
3
Minutes

Retention Time

o

mVolts

Area

ZB/63



Entech Engineering Inc. League City, Texas

SAMPLE ID: TEST-3 RUNI11
FILE: E:\GC DATA\2009\Sample\GC#6\ConocoPhillips\l 11809\T3RUNI1 1.dat
METHOD: E:\GC DATA\2009\Calibration\GC#6\FPD_12MIN.met
ACQUIRED: 11/18/2009 5:16:47 PM
PRINTED: 11/18/2009 5:22:10 PM
USER: System
1000 1000
- Name o
Retention Time
800 I 800
600 - - 600
€ €
400 T - 400
200 - - 200
0:%—‘~—— T - T \A Vﬁili T T T T T ‘j[ro
0 1 2 3 4 5 6
Minutes
FPD Results
Name Retention Time Area

Lo



Entech Engineering Inc. League City, Texas

SAMPLE ID:  TEST-3 RUNI2
FILE: E:\GC DATA\2009\Sample\GC#6\ConocoPhillips\111809\T3RUN12.dat
METHOD: EA\GC DATA\2009\Calibratiom\GC#6\FPD_12MIN.met
ACQUIRED: 11/18/2009 5:28:50 PM
PRINTED: 11/18/2009 5:34:45 PM
USER: System

1000

Name

800 -

600 -

mVolts

400

200

Retention Time

1000

- 800

r 600

- 400

200

FPD Resu
Name

lts

3
Minutes

Retention Time

mVolts

Area

Bres



Entech Engineering Inc. League City, Texas

SAMPLE ID:  TEST-3 RUNI13

FILE: E:\GC DATA\2009\Sample\GC#6\ConocoPhillips\1 11809\T3RUN 13.dat
METHOD: EAGC DATA\2009\Calibration\GC#6\FPD_12MIN.met
ACQUIRED:  11/18/2009 5:40:55 PM
PRINTED: 11/18/2009 5:47:36 PM
USER: System
1000 T
| .
Name
Retention Time
800
600 -
E
400 -
200 -
Y — _
0 1 2 3 4 6
Minutes

FPD Results
Name

Retention Time

1000
t 800
[ 600
p<]
]
>
E
L 400
- 200
0
Area

=6l



Entech Engineering Inc. League City, Texas
SAMPLE ID: TEST-3 RUN14

FILE: E:\GC DATA\009\Sample\GC#6\ConocoPhillips\11 1809\T3RUNI14.dat
METHOD: E:\GC DATA\2009\Calibration\GC#6\FPD_12MIN.met
ACQUIRED: 11/18/2009 5:53:00 PM
PRINTED: 11/18/2009 6:02:12 PM
USER: System
1000 [ e e - - 1000
- Name L
Retention Time
800 - F 800
600 L 600
€ €
400 - - 400
200 200
0 ) L T i T T T T T T T T T WP 0
0 1 2 3 4 5 6
Minutes
FPD Results
Name Retention Time Area

zZ 167



Entech Engineering Inc. League City, Texas

SAMPLE ID:  TEST-3 RUNI35

FILE: E:AGC DATA009\Sample\GC#6\ConocoPhillips\1 11800 T3RUNI15.dat
METHOD: E:A\GC DATA\2009\Calibration\GC#6\FPD_12MIN.met
ACQUIRED: 11/18/2009 6:05:04 PM
PRINTED: 11/18/2009 6:11:06 PM
USER: System
1000 { — f 1000
B Name L
Retention Time
800 - - 800
600 - - 600
£ _ 3
400 - - 400
|
j L
200 - - 200
o
0 B i T T 1 T N T 1 L O
0 1 2 3 4 6
Minutes
FPD Results
Name Retention Time Area

w2 d



Entech Engineering Inc. League City, Texas
SAMPLE ID:  TEST-3 RUN16

FILE: EAGC DATA\2009\Sample\GC#6\ConocoPhillips\1 1180N\T3RUN16.dat
METHOD: E:\GC DATA2009\Calibration\GC#6\FPD_12MIN.met
ACQUIRED: 11/18/2009 6:17:08 PM
PRINTED: 11/18/2009 6:23:08 PM
USER: System
1000 L —— —— —- 1000
Name F
Retention Time -
800 - - 800
600 - F 600
3 E
400 - 400
200 - - 200
o4 D R - ‘ ‘ “o
0 1 2 3 4 5 6
Minutes
FPD Results
Name Retention Time Area

Z/6 7



ENTECH ENGINEERING INC.
P.O. Box 890746 » Houston, Texas 77289-0746 « (281) 332-3118

APPENDIX C.

EXAMPLE CALCULATIONS AND QA/QC DATA



ENTDUTT CINGINCETHNG NG,
P. 0. Box 890746 . Houston, Texas 77289-0746 . (281)332-3118

EPAMETHOD 2 & 4

FLOW AND MOISTURE DETERMINATION

Company Conoco Phillips
Location Sweeny, TX
Unit Tested Unit 39.1 TGI (EPN 39.1-95-118)
Test Type RM 4
FUEL PARAMETERS
Type of Fuel Used N/A
TEST CONDITIONS
Test Number 1
Test Date 11/§7/09
Test Site Stack
Unit Load Fult
Sampling Elevation (feet) 150.00
Barometric Pressure, Uncorrected (inches Hg) 30.06
Barometric Pressure, Corrected (inches Hg) 29.91
Stack Internal Diameter (inches) 78.000
Stack Area at Sampling Plane (ft®) 33.18307
SAMPLING RESULTS
Nozzle Diameter (inches) 0.470
Nozzle Area (ft%) 0.00120
Pitot Tube Coefficient (Cp) 0.84
Control Box Delta H Standard 1.89
Dry Gas Meter Correction Factor 1.006
Average Delta H (inches H20) 1.514
Average Square Root Delta P (inches H20'?) 0.2558
Average Meter Temperature (degrees F) 67.8
Sampling Time (mi ) 60
Meter Volume, Uncorrected (ft*) 40.489
Meter Volume, Corrected (ft%) 40.732
Meter Volume at Standard Conditions (DSCF) 40.895
Moisture Measured by Weight (g) 77.4
STACK GAS PARAMETERS
Excess Oxygen (vol% dry) 271
Carbon Dioxide (vol% dry) 4.30
Temperature (degrees F) 547.5
Molecular Weight, dry 28.80
Molecular Weight, wet 27.91
Moisture Content (vol%) 8.19
Static Head (inches H20) 0.10
Stack Pressure (inches Hg) 29.91
Average Velocity (ft/sec) 20.17
Actual Volumeteric Flow Rate {ACFM) 40163.19
Volumetric Flow Rate (DSCFM) 19326.95
Average Isokinetic Sampling Rate (%) 98.15




CNICUIT CINGINECRING HVG.,
P. 0. Box 890746 . Houston, Texas 77289-0746 . (281)332-3118

EPAMETHOD 2 & 4

FLOW AND MOISTURE DETERMINATION

Company Conoco Phillips
Location Sweeny, TX
Unit Tested Unit 39.1 TGI (EPN 39.1-95-118)
Test Type RM 4
FUEL PARAMETERS
Type of Fuel Used N/A
TEST CONDITIONS
Test Number 2
Test Date 11/18/09
Test Site Stack
Unit Load Full
Sampling Elevation (feet) 150.00
Barometric Pressure, Uncorrected (inches Hg) 30.04
Barometric Pressure, Corrected (inches Hg) 29.89
Stack Internal Diameter (inches) 78.000
Stack Area at Sampling Plane (fi%) 33.18307
SAMPLING RESULTS
Nozzle Di (inches) 0.470
Nozzle Area (ft%) 0.00120
Pitot Tube Coefficient (Cp) 0.84
Control Box Delta H Standard 1.89
Dry Gas Meter Correction Factor 1.006
Average Delta H (inches H20) 1.428
Average Square Root Delia P (inches H20'%) 0.2579
Average Meter Temperature (degrees F) 71.9
Sampling Time (minutes) 60
Meter Volume, Uncorrected (ft%) 38.555
Meter Volume, Corrected (fi) 38.786
Meter Volume at Standard Conditions (DSCF) 38.603
Moisture Measured by Weight (g) 92.5
STACK GAS PARAMETERS
Excess Oxygen (vol% dry) 3.00
Carbon Dioxide (vol% dry) 4.43
Temperature (degrees F) 548.7
Molecular Weight, dry 28.83
Molecular Weight, wet 27.73
Moisture Content (vol%) 10.15
Static Head (inches H20) 0.10
Stack Pressure (inches Hg) 29.89
Average Velocity (ft/sec) 20.43
Actual Volumeteric Flow Rate (ACFM) 40670.48
Volumetric Flow Rate (DSCFM) 19118.60
Average Isokinetic Sampling Rate (%) 91.76

72




ENIELH ENGINECHING ING.
P. 0. Box 890746 . Houston, Texas 77289-0746 . (281)332-3118

EPAMETHOD 2 & 4
FLOW AND MOISTURE DETERMINATION

Company Conoco Phillips
Location Sweeny, TX
Unit Tested Unit 39.1 TGI (EPN 39.1-95-118)
Test Type RM 4
FUEL PARAMETERS
Type of Fuel Used N/A
TEST CONDITIONS
Test Number 3
Test Date £1/18/09
Test Site Stack
Unit Load ) Full
Sampling Elevation (feet) 150.00
Barometric Pressure, Uncorrected (inches Hg) 30.04
Barometric Pressure, Corrected (inches Hg) 29.89
Stack Internal Diameter (inches) 78.000
Stack Area at Sampling Plane (ft) 33.18307
SAMPLING RESULTS
Nozzle Diameter (inches) 0.470
Nozzle Area (ff%) 0.00120
Pitot Tube Coefficient (Cp) 0.84
Control Box Delta H Standard 1.89
Dry Gas Meter Correction Factor 1.006
Average Delta H (inches H20) 1.738
Average Square Root Delta P (inches H-0'2) 0.2564
Average Meter Temperature (degrees F) 85.8
Sampling Time (mi ) 60
Meter Volume, Uncorrected (ft*) 41.965
Meter Volume, Corrected (ft%) 42.217
Meter Volume at Standard Conditions (DSCF) 40.982
Moisture Measured by Weight (g) 93.5
STACK GAS PARAMETERS
Excess Oxygen (vol% dry) 1.85
Carbon Dioxide (vol% dry) 447
Temperature (degrees F) 546.3
Molecular Weight, dry 28.79
Molecular Weight, wet 27.74
Moisture Content {(vol%) 9.71
Static Head (inches H20) 0.10
Stack Pressure (inches Hg) 29.89
Average Velocity (ft/sec) 20.28
Actual Volumeteric Flow Rate (ACFM) 40375.03
Volumetric Flow Rate (DSCFM) 19116.66
Average Isokinetic Sampling Rate (%) 97.42

i3




FLUE GAS MOISTURE CONTENT

(EPA Reference Method 4)
Test |

Nomenclature:
B,. = Proportionof water vapor, by volume, in the gas stream.
M, = Molecular weight of water, [8.0 1b/1b mole.
P, = Barometric pressure at dry gas meter, in Hg.
AH = Average pressure differential in dry gas meter, in H20.
P, = P, +®/13.6)

13.6 = Specific gravity of Hg.
P = Standard absolute pressure, 29.92 inHg.
T

T, =Absolute temperature at meter, R.

Vm = Dry gas volume measure by dry gas meter, def (dry cubic feet).

Vm, = Dry gas volume measured by dry gas meter corrected to standard conditions, dscf.

Vwc,, = Volume of water vapor collected, volumetrically measured, corrected to standard
conditions, scf.

Vweg . = Volume of water vapor collected, gravimetrically measured, corrected to standard

conditions, scf.

= Temperature at meter, F.

mf

V. = Volume of water collected, ml.
Wg = Weight of water collected, g.
Y . =Dry gas meter calibration factor.

Kl = Constant, 0.04707 cubic feet/ml.
K2 = Constant, 0.04715 cubic feet/g.
K3 = Constant, |7.64R/inHg,

Variables: Constants:

Ib
Ib-mole

AH :=1.514-in_H20 M, =18.0-

P =29.91-in_H :
bar e P g =29.92:in_Hg

T =678 F o
K1 :=0.04707--
Vi 1= 40.489-ft° ml
V. =0-ml lis
W’ K2 :=0.04715——
N g
W= 774
, B R
Y = 1.006 K3 = 17.64
in_Hg

o



Calculations:

AH in_Hg )

P_=Py .+ |—
m " bar (13.6 in_H20

T =Tt 460
Vwe gq =K1V, (Bquation4.1)

Vwg o = K2-W (Equation 4.2)

g

Vm-P

Vm giq =K3-Y-

m

B - VWe st + VWE gid
ws
Vwe stdt Vwg stdt Vm std

B s =0.0820
Moisture .= B ws' 100-%

Moisture = 8.20°*%

(Equation4.3)

(Equation 4.4)

P, =30.021-in_Hg
T, =5278R

3
Vwc std = 0.000-ft

Vwg g = 3.649 -t

3
Vim g = 40.869 1t



MOLECULAR WEIGHT OF FLUE GAS
(EPA Reference Method 3)

Nomenclature:

M, = Dry molecular weight, Ib/{b-mole.
M, = Wet molecular weight, Ib/lb-mole.
CO, = PercentCO, by volume, dry basis.
O, = PercentO, by volume, dry basis.

Cb = Percent CO by volume, dry basis.
N, = PercentN, by volume, dry basis.
Balance = N, + CO.

B, = Flue gas moisture fraction, by volume.

Variables: Constants:
CO, =4.30-% 44.0- b Molecular Weight of CO.,,.
1b-mole B
0, :=2.71-% b
32.0- Molecular Weight of O,.
Balance = 100-% - CO, - O, fb-mole
Balance =92.99-% 28.0- b Molecular Weight of N,.
Ib-mole
B s =0.0820
Calculations:
n b 1b 1b .
M 4 :=[44.0- ‘CO,5 |+ (320 ‘05 |+ (28.0 -Balance | (Equation 3-1)
d 2 2

Ib-mole Ib-mole Ib-mole
M 4 =28.80" Ib

Ib-mole
M s =M d-(l_O— B ws) +118.0- b -B ws (EPA Reference Method 2, Equation 2-5)

Ib-mole

M =2791" b

Ib-mole

4 b



VELOCITY & VOLUMETRIC FLOW RATE OF FLUE GAS

Nomenclature:

Diameter = Diameter of stack, in.

Area = Cross-sectional area of stack, ft"2.
B, = Flue gas moisture fraction.

= Pitot tube coefficient.

= Pitot tube Constant.

Cp
Kp
MS
P,
P,

g
P\I

(EPA Reference Method 2)

=Molecular weight of stack gas, wet basis, Ib/Ib-mole.

b = DAOMELric pressure at measurement site, in_Hg.
= Stack static pressure, in_H2O.

. = Absolute stack pressure, in_Hg.

P, = Standard pressure, 29.92 in_Hg.

Q,; = Dry volumetric stack gas flow rate, corrected to standard conditions, dscf/min.
T, = Stack temperature, F.

TS

= Absolute stack temperature, R.

T, = Standard absolute temperature, 528 R.

A%

= Average stack gas velocity, ft/sec.

Ap = Average square root of delta p, in_H2005,

Variables:

Area ‘= 33.18307-ft°

C p '=0.84

1b

Ib-mole

M =2791"
Py =29.91-in_Hg
Pg :=0.01-in_H20

T = 547.5F

Ap :=0.2558-in_H20%°

By =0.0820

l7

Constants:
b n_Hg
K :=8549. 1 |Iomole
p sec R-in_H20
Tgq =528R

P g = 29.92:in_Hg

0.5



Calculations:

—_ . 3 .
Ty =T ¢+ 460-R T =100810" ‘R

P .
- g in_Hg
P =P + | —=. =5
s° 7 bar (13.6 in_H20

P =29911 in_Hg

p“p (Equation 2-9)
V =20.18 t
sec
T P
Q=00 5-(10- By VoArea| S| 2 Bquation2-10)
min T S P std

Q g = 19323.69 -5
min

s



ISOKINETIC SAMPLING RATE
(EPA Reference Method 5)

Nomenclature:
A, =Cross-sectional area of nozzle tip, ft*2.

n
B, = Flue gas moisture content.
I =Percentof isokinetic sampling, %.
K4 = Constant

N, =Diameter of nozzle tip, in.
N. =Radius of nozzle tip, ft.

P, = Absolute stack pressure

P, = Standard pressure, 29.92 in_Hg

T, = Stack temperature, F

T, =Absolute stack temperature, R
Vm,, = Dry gas meter volume at standard

conditions, dscf.
V = Velocity of flue gas, ft/sec.
Time = Total test time, min.

Variables:

Nd :=0.470-in

B s =0.0820

P =2991"in_Hg
T =5475°F

T =1.00810" ‘R

Vm std = 40.87 *dscf

v =2O.18'i
sec

Time := 60-min

Constants:

K4 :=0.09450- 21 %o-min
sec:R

P g =29.92in_Hg

T g =528 R

<



Calculations:

Nr =4 Nr =0.235+in
2
Nr |2
An = : An =0.00120482 -ft’
fi
K4-T ¢Vm gy

(Equation 5-8)

I:=
P S.v.An-Time-<1-0— B ws)

[=97.1"%

2,90



CO Emissions in Ib/hr
EPA Reference Method 10 Test |

Definitions:

CO,,,. = COconcentration, dry ppmv.

cone

CO,_ = CO emission rate, Ib/hr.

em

Qstd = Volumetric flow rate, DSCFM

Variables: Constants:

Ib
Ib-mole

CO one =55.49-ppmv MW o -=28.01-

Qg = 19326955

min

Calculations:
: MW
COem =CO cone” (60 mm)‘Q std’ <o
hr dscf 6
385.33—2 (108 ppmv)
Ib-mole

i



NOx Emissions in [b/hr
EPA Reference Method 7E Test 1

Definitions:

NOx_,. = NOx concentration, dry ppmv.

cone

NOx__ = NOx emission rate, Ib/hr.

€m

Qstd = volumetric flow rate, DSCFM

Variables: Constants:
_ o b
NOX onc = 13.98-ppmv MW Nox = 46.00-
Ib-mole
Qg = 19326.95-ds—Cf
min
Calculations:
. MW
o min NOx
NOX ¢y = NOX (e <6O'F> Qs dscf .
385.33— 2 (105 ppmy)
Ib-mole

a/z~



ENTECH ENGINEERING INC.
P.O. Box 890746 » Houston, Texas 77289-0746 » (281) 332-3118

APPENDIX D.

INSTRUMENT SPECIFICATIONS



2.

Shimadzu
Model 14A
Gas Chromatograph
Specifications

Specifications

u Column oven

GC1-C10893500574

Dimensions of column compartment: 230 (W) X 140 (1) X 360 (H) mm

Length of columns to be
accommodated:

Range of teimperature setting:

Stainless steel columm 10m X 2
Glass column Im X 2
Capillary column 100m X 1
Temperature; -80~+399 1°C step
Rate of temperature risc; 0~40°C/min 0.1°C step

Constant temperature hold time; 0~655 min 0. 1°C step

Program stages 5 stages max.

Range of tempetature control (with power voltage of 100V)

Range of linear terperature
increase:

Lower-limit tem peraturc:

Cooling speed:

® Detector oven

Range of temperature setting:
® TCID oven

Range of temperature setting:
® Sample injection port unit

Range of temperature setting:

Dl

30°C/min 150°C or less
20°C/min 250°C or less
10°C/min 330°C or less

5°C/min 399°C or less

When INJ and DET temperature is 300°C,

roont temperature + 15°C
When INJ and DET temperature is 150°C,

room temperature + 10°C
Additional cryogenic equipment is required for control-
ling at lower temperatures than those above.
Approx. 9 min to reduce from 399°C to 100°C with
room temperature of 25°C.
Approx. 14 min for reducing from 399°C to 50°C with

room temperature of 25°C

Room temperature ~ 399°C (in 1°C steps)

Room temperature ~ 399°C (in 1°C steps)

Room temperature ~ 399°C



Sample injection port unit {Eicher one of the follawing units is provided)

Single injection port unit: For packed glass column, combunation type of glass
insert and on-column injectiun, 1 flow line
Dual injection port unit: For pucked glass cohnnn, combination of glass inscet
and on column injection, 2 flew lines,
Injection port unit for s clusive njection port for capillary analysis

I.()l' (o] Pi“ill')" L'()IUIHHS:

& Overhieat protection circuit 3 circuies
1. 450°C fixed independent protection circuit.
2. Protection circuit for which the upper-limit temperature can be set via key operation.

3. Overhear protection cireuit l)y cpu) ;ll)nnrmu“ty detection
= Combination of Detectors
1. Four detectors at maximum {rom among TCD. FID, ECD, FPD, and FTI can be simul-
tancously installed to the detector oven of the GC main body,  Two TCD detectors cannot

be set simultancously.

&~

Only two types of detector controllers {except FTDj can be installed simuleancously to
the control seetion of the GC. Another unit should be applied for installing three or more

detecror controllers, or FTD.

D2



MODED 72 1Mm

SO,, O, Analyzer

APPLICATIONS
v Sullur recovery incincrators

v Coal fired power plant stack sources
v Cemcent kilns

v Mincral smelters

¢ Pulp and paper

NI ALY

AR 19 (g

AEAT Pedsi|,

- S

P

B 1A 213

¥

“y BOVAR

Western Research

CANADA = 8 Manging Close NLE
LN STaTis - Suire 150, 102200 Richimond Avenue, Honstan,
Eorort » Voluasteasse 7. D-65795 Haue
ANAS Pac1c = Level 28, Menara Flaw Par. Jalan Sultan fanail, 50250

fom e ST
; SPECIFICATIONS
Mathadolugy

Spead of response:
Accuracy:

Zete crift

Calbration
Sensitivily:

Quiputs-

Clectrical requrement:
Typncat Bow:
Lmbscat temperature:

Temperature stability:

Physical dimensions

Gloctical classification:

Electrical classification.

Non dispersive ultravele:
90% in less than 3¢ seco
10.5% of full-seate (ypiciily
46.8% of full- scale (24 hours)
90, colibration gas i nitrogren

10 5% of hll-scale

100 mVDC. 1 VDC, 10 VEC field selectabie as standani.
Optwonal 4 to 20 mA (isolated) Self-pawered standard,
{oop-power available upon request.

S0 W: 120 VAC/50 10 60 Hz or 220 VAC/S0 10 86 Hy
General Purpose

110 2 L/min. (2 10 S SCF/H}

10 to 35°C (5C to 95°F)

0.25 ppm per Celsius degree

General purpose (non-hazardous)

HWxD 180x480x6C0 men (7419x23.5 in.}

Weight: 12.3 kg (27 1b)

Outputs

Oto 10 VDC

wsheim 1. Geemany Phone: (4

STANDARD FEATURES

* 4 vaitage outputs any combination of
010 16C mVDC, O to t VDC,

Electrical requirements
* 120 VAC/50 ta 60 Hz

Measdrement ranges: SO,

= 010 100 ppm minimum up tc 0 to
$0Q0 ppra maximum (see note 1)

* Sariple must be diy. i.e. dewpoint of
the sample must be below the lowest
ambicnt tenyarature at which the
analyzer will be used.

Note 1: Standard cell corfiguration —

OPTIONS

Outputs
* 410 20 mA seif-powered

* 4 zurreal cutputs (maxicum 4)
¢ 410 6 mA joop-powered (avadable
on request i place of self-powered;

Electrical requirements:
* 240 VAC/S0 to 60 Ha

Optional configurations

* Low range concentration cel for
Full-scale ranges less thon 1G0 opm

* Mid-range concentraton cell for
applications reeuiring full-scale ranges
between 5000 ppm anc 5%

* Hgh concentration cell for
applications requising Al scate ranges
betwees $% sad 10%

* O, sensor installed in the Model
72iM erclosure

* O, compersation

L * Mass flow cakeulations

[ others avaiable

Thv infarsmation consained o this infarmasion theet is suliject 1o change
watlints amtiee. BOVAR vesevees the 7ight to carrect any eevars.

D3

Calgary, Alberta 1T2E 785 Phone: (403) 235-8300 Fax: (403) 248-3550
Texas, USA 77042 Phonc: (713) 789-1084 Vux: (713) 7841015
9) 6190-8591 Fax: {(49) 6190-73660

Kuala Lumpur, Malaysia Phong; 6Q-3-235.6:2

Fax: G06-3.253-0222




Thermo Environmental
'E Instruments Inc.

——————— .
MODEL 42C

Chemiluminescence NO-NO,-NO, Analyzer

“C” SERIES TECHNOLOGY PROVIDING:
* Sub Parts Per Billion (PPB) Detection

* Electronic Diagnostic Transducers
* Multi-Line Alpha Numeric Display
» Dedicated Communications Processor
* Remote Performance Diagnostics

* U.S. EPA Designated Method (RFNA-1289-074)
D 4



FLEXIBLE COMMUNICATIONS

+ Bidirectional Addressable RS-232
Communication Port

+ Analog Data Outputs with Selectable Voltages

« Isolated Current Outputs (optional)

« Analog Status Outputs {optional)

+ Instrument Diagnostics, local and remote

MODEL 42C SPECIFICATIONS

Noise ging tim

Zero Drift (24 hour) <0.4(_) ppb

DTN,

80 sec (60 second averaging time)
300 sec (300 second averaging time)

Physical Dimensions 16.75" (W) x 8.62” (H) x 23" (D)

Outputs Selectable voltages and RS-232 standard; 4-20 mA isolated current {optional)

%

' E Thermo Environmental 8 West Forge Pky., Franklin, MA 02038 USA

Instruments Inc TEL: 508-520-0430 Fax: 508-520-1460
. b

Thermo Unicam. Thermo Instrument Systems N.V.

P.O. Box 208, York Street, Cambridge CBI 2SR, England Waaslandlaan 8 A3, 9160 Lokeren, Belgium

Telephone: 44/1223374234 « Fax: 44/1223374338 Telephone: 32 /93 / 485841 + Fax: 32/9/3484575

Thermo Instrument Systems, GMBH Thermo Electron Nippon Co., LTD.

Martenerstrasse 539, 44379 Dortmund 70, WEST GERMANY 151 Ichinotsubo, Makishimacho, Uji-Shi, Kyoto, 611, JAPAN

Telephone: 231 /9613160 « Fax: 231/96131620 Telephone: 81-774-21-2111 « Fax: 81-774-21-2240

ThiS Analytical B.V. Thermo Instrument Australia PTY., LTD

Heerbaan 220, 4817 Breda, HOLLAND Unit 20, 38-46 South Street, Rydaimere, N.S.W. 2116, Australia

Telephone: 31 /76 /5713717 « Fax: 31/76/5812028 Telephone: 61-2-898-1244 - Fax: 61-2-684-4244

DS



SPECIFICATIONS
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ENTECH ENGINEERING INC.
P.O. Box 890746 » Houston, Texas 77289-0746 » (281) 332-3118

APPENDIX E.

EQUIPMENT CALIBRATIONS



ENTECH ENGINEERING INC.
P. 0. Box 890746 . Houston, Texas 77289-0746 . (281)332-3118
METER BOX CALIBRATION
WET TEST METER (SN# P2768)

oate | 10/23/09
] Meter box number 1
Barometric Pressure
Sample Orifice Spirometer Dry gas Temperatures Spirometer
Line manometer | (wet meter) meter Spirometer ' Dry Gas Meter (wet meter)
Vacuum setting gas volume volume (wet meter) Inlet Outlet Average Time Vacuum
Hg AH Vw Vm tw ti to tm 0 Pw
in. H20 3 (ft3) F F F F min in. H20
Start 7709.000 503.650 80 76 '
50 e | 0.5 [7712.000 T 508,600 80 78 | 77.0 [12.40} 0.7
Volume 5.000 4.950 80
Start 7714.000 508.600 80 78
5.0 | e | 1.0 [7719.000 | 513565 80 80 _179.0{870] 1
Volume 5.000 4.965 80
Start 7719.000 513.565 80 80
5.0 | end | 2.0 [7724.000 | 518538 80 8t 180.5(16.35] 1.8
Volume 5.000 4.970 80
Start 7724.000 518.535 80 81
5.0 [ ed | 3.0 [7729.000 | 523490 80 82 1815]530] 2.8
Volume 5.000 4.955 80
Start 7729.000 523.490 80 82
5.0 [ena | 4.0 [7734.000 | 528457 80 83 | 825(445] 35
Volume 5.000 4.967 80 .
Calculations 2
(Vw) (Pb-(Pw/13.6))(tm+460) AH@ (0.0317) (Delta Hy (tw + 460) (6)
(Vm) (Pb + (H/13.6)) (tw + 460) (Pb) (to + 460) (vw)
AH A A H@ Condition
0.5 1.002 1.77 OK
1 1.000 1.73 OK
2 0.998 1.84 OK
3 0.998 1.92 OK
4 0.993 1.80 OK
Average 0.998 1.81

( Volume ()3 ) X (y) X (Meter Temp (F)+460)

K-factor =
(B.P.) X (Time)
0
Thermocouple Readout Galibration
NIST Tracable Simulator Make: Omega Model: CL540K S.N. 105823
Type-K Simulator Stack ** Probe = Filter ** Last imp.* Aux ** Meter in **  Meter Out **

0 1 1 1 1 1 1 1
50 50 50 50 50 50 50 50
100 99 99 99 99 99 99 99
200 199 199 199 199 199 199 199
500 502 502 502
1000 1001
1900 1900

7
**Note: all temperatures are in oF Sign: /fb«; /A/,_D/’ Date:( g~ 2'43 ’é i
/ LS A 4 (J




ENTECH ENGINEERING INC.
P. O. Box 890746 . Houston, Texas 77289-0746 . (281)332-3118

METER BOX CALIBRATION
WET TEST METER (SN# P2768)
pate | 12/08/09
. Meter box number 1
Barometric Pressure
Sample Orifice Spirometer Dry gas Temperatures Spirometer
Line manometer | (wet meter) meter Spirometer Dry Gas Meter (wet meter)
Vacuum sefting gas volume volume wet meter) Outlet Average Time Vacuum
Hg AH Vw Vm tw to tm 6 Pw
in. H20 (i) (ft3) F F F min in. H20
Start 7761.000 799.884 68 68
50 | ena | 0.5 [7766.000 | 804.850 69 70 |169.0{12.40] 0.7
Volume 5.000 4.966 68.5
Start 7766.000 804.850 69 70
50 e | 1.0 [7771.000 | 809.805 70 2_171.019.00] 1
Volume 5.000 4.955 69.5
Start 7771.000 809.805 70 72
50 [ew | 2.0 [7776.000 | 814.756 69 73| 725|650 1.8
Volume 5.000 4.951 69.5
Start 7776.000 814.756 69 73
50 [ed | 3.0 [(7781.000 | 819670 69 741735530 2.8
Volume 5.000 4.914 69
Start 7781.000 819.670 69 74
50 [end | 4.0 [7786.000 | 824504 70 75 | 7451450 3.5
Volume 5.000 4.924 69.5
Calculations 2
(Vw) (Pb-(Pw/13.6))(tm+460) {0.0317) (Delta H_‘X (tw + 460) (0)
Yy = AH@r
(Vm) (Pb + (H/13.6)) (tw + 460) (Pb) (to + 460) (Vw)
AH A AH@ Condition
0.5 1.005 1.71 OK
1 1.007 1.80 OK
2 1.006 1.87 OK
3 1.012 1.86 oK
4 1.006 1.79 OK
Average 1 .007 1 .80
( Volume (ft)3 ) X (¥) X (Meter Temp (F)+460)
K-factor =
(B.P.) X (Time)
0
Thermocoupie Readout Calibration
NIST Tracable Simulator Make: Omega Model: CL540K  S.N. 105823
Type-K Simulator Stack ** Probe ** Filter ** Last Imp.** Aux ** Meter in **  Meter Out **
0 1 1 1 1 1 1 1
50 50 50 50 50 50 50 50
100 99 99 99 99 99 99 99
200 199 199 199 199 199 199 199
500 502
1000 1001
1300 1900
**Note: all temperatures are in F Sj Date: /Z qd - G 9
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* Certificate Of Calibration

ENTECH ENGINEERING *

-

Cusf. PO.#: 5257  Model #  CL540K
. :OmegaWO #: 809948892 BT © Serial#: 105823
| Report# osisl0 " Recal Date: 11-Sep-09

. CAL3

Omega Engineering, Inc. certifies that the above instrumentation has been cahbrated and tested

..to meet or exceed the published specifications. This calibration and testing was performed
'usmg 1nstrumentation and standards that are traceable to the National Institute of Standards
and Technology. This calibration is in compliance with ISO 10012-1, ISO 9001 Section 4.11
and ANSI/NCSL Z540-1-1994. This Certificate/Report shall not be reproduced, except in full,
without written consent of Omega Engineering, Inc.

- . ~+Test Conditions: 22C --- - .. - Relative Humidity: - 40% -
[ Test Equipment | . NIST Traceable Test Number(s) .~ |
- Hewlett Packard 34401A » - 775585-5985307: 1168883856
*:Omega TRC-III : : OM-80310864

ﬁéfﬂtﬂa_&z@___
- Quality Assurance Ifispector

Calibration Date: 11-Sep-08

o:\cal certs\cal-3cal.doc
Page 1 of 2

OMEGA Engineering, Inc., One Omega Drive, Box 4047, Stamiord, CT 06907 Telephone: (203) 359-1660 - FAX: (203) 359-7811
www.omega.com e-mail: info@omega.com s s

£



OMEGA

i
ERRIN BRI

An OMECGA Technologins Companty

Calibration Worksheet

per I1SO 10012-1

. A R No
Model No:
Serial No:

Report No:

CL540K
105823

081810

Maximum Callbratlon Systcm Uncertamty 9ppm Rdg+3ppm Rng(mVDC)

kG IUEIEEE Procedure QAP-2100 *
It IR ‘Note: OOT denotes out of 1olcrance coqdluon otherwxsc UUT has passed pubhshed specifications.
. . UuT . Standard (Measurement)-: |~ Standard (Measurcment)
Output As Found As Left °
0.0 KC -0.003 ﬁiVD_C=—O.1 C - As Found |
“3500KC| 14292 mVDC=350.0 C
700.0 KC 29.132 mVDC=700.1 C
1050.0 KC 43.215 mVDC=1050.1 C
2 1360.0 KC 54.487 mVDC=1360.3 C
1
Test Equipment SN . Asset Calibration Due |
! Hewlett Packard 34401 A US36030996 01109 17-Dec-08
| Omega TRC-TII 1-0006 01158 17-Sep-08

o-A\cal certsieal-3cal.doc
Page 2 0f 2

OMEGA Engincering, Inc., One Omega Drive, Box 4047, Stamtord, CT 06907 Telephone: (203} 359-1660 -

www.omeaa.com e-mail: info@omega.com

a—

£

FAX: (203) 359-781
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Internet: www.icllabs.com
Setting new standards in calibration excelencel

CALIBRATION REPORT FOR THERMOMETER

Report No. §168354 Page 1 of 3

THE INSTRUMENT DESCRIBED BELOW WAS EXAMINED AND TESTED IN ICL’S ISO/IEC 17025 ACCREDITED CALIBRATION LABORATORY,
USING NIST TRACEABLE REFERENCE STANDARDS, IN ACCORDANCE WITH ICL’S ISO/EC 17025 CALIBRATION PROCEDURE REFERENCED
BELOW. THIS CALIBRATION MEETS THE REQUIREMENTS OF ISO/IEC 17025, ANSI/NCSL Z540-1-1994, (WHICH SUPERCEDED AND
REPLACED MIL-STD 456624}, AND THE ISO-3000 AND QS-9000 SERIES OF QUALITY STANDARDS.,

CUSTOMER INFORMATION

ENTECH ENGINEERING, INC.

408 EAST MAIN STREET

LEAGUE CITY, TX 77573

PURCHASE ORDER NUMBER: NOT AVAILABLE

SUBMITTED BY: ENTECH ENGINEERING, INC.

INSTRUMENT INFORMATION

DATE REPORT ISSUED: 09-11-2009

THERMOMETER ASTM 3F-99 MODEL NUMBER: 10003F-C

SERIAL NUMBER: 1675 INSCRIPTION: LSW

ENGINEERING UNITS: degrees Fahrenheit RANGE: 20/760F DIVISIONS: 2 °F
IMMERSION: 76MM
ACCURACY TOLERANCE (maximum scale error permitted by ASTM E 1): +/- 2.0F TO 574F, +/- 3.0F ABOVE 574F
RESULTS OF PHYSICAL EXAMINATION

THIS INSTRUMENT WAS EXAMINED UNDER A POLARIZED LENS AND § TRAINS IN THE GLASS, IF ANY, WERE JUDGED TO BE
MINIMAL AND OF NO DETRIMENT TO THE FUNCTION OF THE INS TRUMENT.

THE CAPILLARY OF THIS THERMOMETER WAS EXAMINED UNDER MAGNIFICATION WITH RESULTS AS FOLLOWS:

NO FOREIGN MATERIAL, MOISTURE, OR OTHER E VIDENCE OF CONTAMINATION WERE DISCOVERED. NO DISCERNABLE CAFILLARY
IRREGULARITIES WERE NOTED.

IT WAS DETERMINED THAT THIS INSTRUMENT IS IN GOOD WORKING ORDER AND IS THEREFORE SUITABLE FOR CALIBRATION.
CALIBRATION PROCEDURE USED: ICL Procedure 01, which is based upon ASTM E 77, NBS Monograph 150 & NIST SP 250-23
RESULTS OF CALIBRATION

NOTE: The indications of this instrument cannot be adjusted or madified by ordinary means; accordingly, the readings given in the table
below should be considered, in effect, 1o be both ‘As Found” and ‘As Left’ readings.

The values and corrections presented herein are derived, or calculated, data as required by ASTM method E 77 for the calibration of this
ASTM partial immersion thermometer. Raw data (actual observations) obtained in the performance of this calibration and an explanation
of the calculations are presented on FPage 3 of this report.

ASTM SPECIFIED
STEM TEMP

TEST TEMP READING CORREéTION AC%EPT LI%[IT* P/M/F UNCERTAINTY
+ or -

PASS 70°F

Y*ACCEPT LIMIT(s) The acceptance limit(s) shown above represent a statistical evaluation of the instrument’s tolerance relative to the
uncertainty of the measurement. If required, the acceptance limit is set to a value smaller than the tolerance. The difference between the
tolerance and the acceptance limit is the ‘guard band’. The guard band is imposed to reduce the probability of a false acceptance (PFA),
or a false failure, to 2% or less. :

P/M/F Accordingly, there are three possible calibration outcomes:

1. PASS The calibration result falls within the interval described by the test point + or - (the tolerance MINUS the guard band).
2. MARG** (marginal) The calibration result is ‘borderline’, or indeterminate; it is therefore statistically and metrolq

to declare that the instrument is definitively either ‘in-tolerance’ or ‘out-of-tolersnce’,
3. FAIL The calibration result falls outside the interval described by the test point + or - (the tolersnce PLUS the guard band).

logically imprudent

The methodology and equations used for determination of guard bands and acceptance limits comply with the requirements of
ANSI/NCSL 2540.3

THE TEST POINTS LISTED IN THE ABOVE TABLE ARE THOSE SPECIFIED IN ASTM E 1 (CURRENT REVISION).
Our best measurement capabilities are: at Liquid Nitrogen (approximately -196C), +/- O. 0062C; from -80 1o OC, +/- 0.0089C: at ocC,

\

ICL CALIBRATION LABORATORIES, INC.
CERT 52601 CALIBRATION
ISO/IEC 17025 and ANSI/NCSL 2540-1 accredited 1501 Decker Avenue Suite 118 Stuart, FL 34994 USA
P : 0-713
The specialéls in ASTH and iaboratory themmometers & hydromaters Fax: 7722668737 E.mal: saec@ilalbraton com

£l



+/- 0.0039C; at 0.01C (FPW), +/- 0.0019C; from 0.01 to 100C, +/- 0.0085C; from 100 to 200C, +/- 0.0094C; from 200 to 300C,

+/- 0.0098C; from 300 to 420C, +/- 0.014C; from 420 to 500C, +/- 0.034C; from 500 to 700C, +/- 0.26C; from 700 to 7000cC,

+/- 0.86C. These uncertainties have been calculated utilizing the methods recommended in NIST Technical Note 1297 and the ANSI-NCSL
document 2-540-2 entitled ‘Guide to the Expression of Uncertainty in Measurement’. A coverage factor of 2 sigma fk =2} has been
applied to the standard uncertainty in order to express the expanded uncertainty at (approximately] a 95% confidence level.

THE UNCERTAINTIES PRESENTED ABOVE IN THE ‘RESULTS® TABLE ARE LARGER THAN OUR BEST MEASUREMENT CAPABILITIES, AS
Eﬁf ggSOLlé 7/30N OF THIS INSTRUMENT, ESTIMATED TO BE  0.2°F, AND OTHER CONTRIBUTIONS HAVE BEEN FACTORED INTO THE
LATION.

BECAUSE THIS IS A PARTIAL IMMERSION THERMOMETER, AN ADDITIONAL 0.6°F HAS BEEN FACTORED INTO THE
UNCERTAINTY CALCULATION AS SUGGESTED BY NIST IR 5341.

THE EXPANDED UNCERTAINTIES (K =2) REPORTED HERE DO NOT CONTAIN ESTIMATES FOR (1) ANY EFFECTS THAT MAY BE
INTRODUCED BY TRANSPORTATION OF THE INSTRUMENT BETWEEN ICL AND THE USER'S LABORATORY, (2) DRIFT OF THE
INSTRUMENT, (3] HYSTERESIS OF THE INSTRUMENT, OR (4) ANY MEASUREMENT UNCERTAINTIES INTRODUCED BY THE USER.

FOR A DISCUSSION OF ACCURACIES ATTAINABLE WITH THERMOMETERS SUCH AS THIS INSTRUMENT SEE NIST SPECIAL PUBLICATION
250-23, NIST PUBLICATION IR-5341, ASTME 1 AND ASTM £ 77,

LABORATORY ENVIRONMENTAL CONDITIONS: TEMPERATURE: 23°C +/- 2°C RELATIVE HUMID! TY: BETWEEN 40% AND 65%
ALL TEMPERATURES GIVEN IN THIS REPORT ARE THOSE DEFINED BY THE INTERNATIONAL TEMPERATURE SCALE OF 1990 (ITS-90}

* * IMPORTANT NOTE: THE READINGS AND CORRECTIONS NOTED ABOVE APFLY FOR THE CONDITION OF IMMERSION INDICATED
PROVIDED THE ICE POINT READING, TAKEN AFTER EXPOSURE FOR NOT FEWER THAN THREE DAYS TO A TEMPERATURE OF ABOUT
23 DEGREES CELSIUS (73F), IS 30.2°F. IF THE ICE POINT READING IS FOUND TO 8E HIGHER (OR LOWER) THAN STATED, ALL OTHER
READINGS WILL BE HIGHER (OR LOWER) BY THE SAME AMOUNT.

THIS CALIBRATION WAS PERFORMED BY: DEBORAH M, WEBER

THE CALIBRATION PERFORMED AND DOCUMENTED BY THIS REPORT OF TEST IS A FULL SCALE CALIBRATION AND NO LIMITATIONS OF
USE ARE IMPOSED ON THIS INSTRUMENT.

TRACEABILITY INFORMATION

This calibration is traceable to NIST through an unbroken chain of comparisons. The reference standard is used to calibrate the transfer
standard, which in turn is used to calibrate the client’s instrument. Each step in the chain is fully documented, and measurement
uncertainty 8t each step has been calculated.

Our NIST primary reference thermometer from -196 to 420C is a Rosemount model 162CE 25.5 Ohm SPRT, serial no. 5206,
calibrated by NIST on April 1, 2009. NIST GMP-11 recommends a 36 month calibration cycle for SPRTs. PRT transfer standards
and ASTM liquid-in-glass transfer standards are calibrated annually against this SPRT, per NIST GMP-11 recommendations.

Our primary reference thermometer for temperatures from 500 to 1000C is a Hart Scientific mode/ 5624 PRT sensor, serial #0108,
calibrated by Hart Scientific. PRT and noble metal thermocouple transfer standards are calibrated annually against this reference
sensor, per NIST GMP-11 recommendations. .

TestPoint  Comparafor MIE¥ Manufacturer Transfer Standard ~ MTE# Manufacturer Next Due
32.00°F 1Ice bath 000 Lab Glass Ice bath 222 ILab Glass 10/06/09
200.00°FP 7310 oil bath 005 PolyScience 5628-15 PRT 1211 271 Hart Scientific 06/02/10
370.00°F 6022 oil bath 021  Hart Sciemntific 5628-15 PRT 1111 286 Hart Scientific 06/02/10
540.00°F 6045 salt bath 004 Hart Scientific 5628 PRT 0523 228 Hart Scientific 10/07/09
700.00°F 6050H salt bath 016 Hart Scientific 5628 PRT 0523 228 Hart Sciemtific 10/07/09
ICL CALIBRATION LABORATORIES, INC.
in ISO/IEC 17025 &A/vs/ﬂbsz-sdar jtéd lab y - American Associstion for Lab y Accreditation Certificate #526.01
: AN

-

J. JEFF KELLY, TECHNICAL DIRECTOR
DEBORAH M. WEBER, A.S.C.P. ACCREDITED TECHNOLOGIST This document prepared by LORI PARR and reviewed by KAREN DQNMENGU,

DATE REPORT ISSUED: 09-11-2009 RECALIBRATION DATE SPECIFIED BY CLIENT: September 11, 2010

NIST GMP-11 (Mar ‘03), ‘Good Measurement Practice for Assignment and Adjustment of Calibration Intervals for Standards’ states that,
"Temperature standards are dynamic with use. Shock, contamination and other factors can cause drift from accepted values’,

Table 4 of GMP-11 recommends recalibration of liquid-in-glass thermometers, standard thermistors and PRTs at 12 month intervals.
‘iquid-in-glass thermometers used for ‘Temperature Critical Parameters * should be recalibrated at 6 month intervals. NIST GMP-11 is
wvailable for download in Adobe .pdf format on our website at www.icllabs.com Follow the link for ‘Downloads’,

The APl ‘Msanual of Petroleum Measurement Standards’, Chapter 7, June, 2001, specifies a 12 month recalibration interval for
iquid-in-glass thermometers (see section 8.3) and for portable electronic thermometers (PETs). See section 8.2

The user should be aware that any number of factors may cause this instrument to drift out of calibration before the specified calibration
nterval has expired. '

This Report of Test may not be reproduced except in full without the express written permission of ICL Calibration Laboratories, Inc.
This calibration report applies only to the item calibrated. This calibration report shall not be used to claim product endorsement by the A2LA.
IEPORT NUMBER: 5168354  Page 2 of 3




RAW DATA

The actual raw data obtained during testing of this instrument is as follows:

Test ternperature Reading Emergent column temp (To) degs of emergent stem (n)
32.00°F 30.2°F T1°F 89
200.00°F 200.2°F 86°F 257
370.00°F 370.2°F 84°F 427
540.00°F 539.8°F 89°F 597
700.00°F 698.8°F 98°F 757

THE ABOVE READINGS WERE MADE UNDER MAGNIFICATION AND RESOLVED TO ONE TENTH OF ONE SCALE DIVISION,

Because the temperature of the emergent stem (the portion of the mercury column above the bath, exposed to room temperstures) realized

during testing differs from the ASTM E 1 specified emorgent stem temperatures (assumed to be the conditions of actual or intended use of
the instrument), the method requires that an emergent stem temperature correction be calculated and applied. This is explained fully in
ASTME 77, section 7, Treatment of Dats.
The calculation utilized is:

Emergent stem correction = kn{Ts - To)
where:
k = differential expansion coefficient of the liquid and the glass of which the themometer is made; for Celsius mercury-in-glass thermometers
the value of k is 0.000186, for Fahrenheit mercury-in-glass thermometers k =0.00009 For Cslsius organic liquid-in-glass thermometers
k=0.001, and for Fahrenheit organic liquid-in-glass thermometers k =0.0006
n= number of (scale} degrees of liguid column emergent from the bath, as measured from the immersion mark to the top of the mercury
column. The ungraduated portion of the stem between the immersion mark and the beginning of the scale is evaluated and included into
the value of iy '
Ts= the erhergenr stem temperature specified in ASTM E 1, table 4
To = observed average temperature of the emergent liquid column of n degrees

This calculation has been performed for each temperature tested, and, as required by ASTM E 77, the results have been
incorporated into the readings and corrections which appear under RESULTS OF CALIBRATION on page 1 of this report.

Report Number: S168354  Page 3 of 3




SN . , ) .
3‘% : _ Calibration complies with
- T el
/////—R\T ) ISO/IEC 17025 AND ANSI/NCSL Z540-1
KT S (i . No.: -
Conicsono o1 . Cert. No.: 4015-1806359
Traceable® Certificate of Calibration for Total-Range Thermometer
Instrument Identification: l_6
Model: 4015 S/N: 80148561 Manufacturer : Control Company
Standards/Equipment: )
Description Serial Number Due Date NIST fraceable Reference
Thermocouple Calibrator } 00633877 11/29/08 1000235086

Certificate Information:
Technician: 76 Procedure: CAL-4015-06 “Cal Date: 2/04/08 Cal Due: 2/03/10

Test Conditions: 23.0°C 52.0 %RH 1012 mBar

Calibration Data: (New Instrument)

Unit(s) Nominal As Found In Tol Nominal As Left In Tol Min . , Max tuc i TUR
: 0.000 0.3 Y -1.0
1,000.000 999.8 Y . 998.0

This Instrument was calibrated using Instruments Traceable to National Institute of Standards and Technology.

A Test Uncertainty Ratio of at least 4:1is maintained unless otherwise stated and is calculated using the expanded measurement uncertainty. Uncertainty evaluation includes the instrument under
test and is caicutated in accordance with the 1SO “Guide to the Expression of Uncertainty in Measyrement® (GUM). The uncerlainty represents an expanded uncertainty using a coverage factor k=2
to approximate a 95% confidence level. In tolerance conditions are based on test results falling within specified timits with no reduction by the uncertainty of the measurement. The results contained
herein relate only to the item calibraled. This certificate shall not be reproduced exceplin full, without written approval of Controt Company.

Nominal=Standard's Reading: As Left=Instrument's Reading: iIn Tol=in Tolerance; Min/Max=Acceptance Range: tuc=Measurement Uncentainty: TUR=Test Uncenainty Ratio:

Ac&;racy:z(Max-Min)/Z: Date=MM/DD/YY
. N § D)
- DQQ)SL&.U_Q‘\‘DJ@U <

Wallace Berry, Technical ger

Maintaining Accuracy: .
In our opinion once calibrated your Total-Range Thermometer should maintain its accuracy. There is o exact way to determine how long calibration will be maintained. Total-Range Thermometers
change little, if any at all, but can be affected by aging, temperature, shock, and contamination. :

Recalibration:
For factory calibration angd re-certification traceable to National Institule of Standards and Technology contact Control Company.

CONTROL COMPANY 4455 Rex Road Friendswood, TX 77546 USA
Phone 281 482-1714  Fax 281 482-9448 service@control3.com www.control3.com
Calt.ranon Laboratory Accrediled by (A2LA) Amencan Association for Laboralory Accreditation, Cerifinzte Ny 21777, 7,
12 180 5001 Qualty Cedied by (DNV; Det Norske Vernas, Ceriticate No CORT. 01265 A0 1103,
WOy Arceegdaton Conperaton (1 AC) - Myltdaterar Retogomn Ao (14120

Contzal Comaany ¢ a0 180 17y
Lt ey

wlenae o B



ENTECH ENGINEERING INC.

P. O. Box 890746, Houston, Texas 77269-0746, (281) 332-3118

Toploader Balance Calibration

Manufacturer: OHAUS
Model No: SC6010
Serial No: BJ346242

Calibration Date: /0/2‘ /‘77

Operator: ) AT -y

Entech ID: TL -3 Next Calibration:
NIST Traceble Standard Manufacturer: TROEMNER
NIST Traceble Standard Serial No. 25143, 25144, 82048
Calibration Temperature (°F):
NISST ta’flx::rzable Measured Value Difference Percent Error
Standard ID
(grams) (grams) (grams) %)

1 100.0 [00 .° 9.0 %)

2 200.0 100.0 6. e 0.0

3 300.0 300,00 O-° 6.9

Average Percentage Error =

£

0.0%




ENTECH ENGINEERING INC.

P. O. Box 890746, Houston, Texas 77289-0746, (281) 332-3118

Portable Barometer Calibration

Barometer ID: Barometer #10 (I-3)

Presample Calibration

Date: L1/12/09
Time: 10:35 AM
Entech Laboratory Mercury Barometer Standard (Actual) 30.04 in Hg
Portable Barometer (Actual) 30.03 inHg
Temperature at Barometer Reading Site 83.3 °F
Portable Barometer Reading Error 0.01 inHg
Portable Barometer Reading Acceptable? (Yes/No) Yes
* (Tolerance +/- 0.10 in Hg)
I certify that I have check the portable barometer indentified above and that it agrees with
the laboratory barometer standard within +/- 0.10 in Hg.

Signature

WA/ 04

Date
If Unacceptable, Input Correction in Hg
Corrected Portable Barometer Reading in Hg
I certify that I have adjusted the portable barometer indentified above to the laboratory
barometer standard.

Signature

Date

Postsample Calibration Check

Date: 11/23/09
Time: 08:00 AM
Entech Laboratory Mercury Barometer Standard (Actual) 30.15 inHg
Portable Barometer (Actual) 30.15 inHg
Temperature at Barometer Reading Site 73 °F
Portable Barometer Reading Error 0.00 inHg
Portable Barometer Reading Acceptable? (Yes/No) Yes

* (Tolerance +/- 0.10 in Hg)

I certify that I have check the portable barometer indentified above and that it agrees with
the laboratory barometer standard within +/- 0.10 in Hg.

/1723 09

Date

£E7/




tutoyo

CERTIF]

Certificate number TID05172
page 1 of 1

Instrument:

Grade:

of inspection;

Gauge Block
2 (PBS)
02nd Apr. 200!

Unit :winch
inal Central Maximum Minimum S
gthinch Ident. No. Deviation c¢<_m:o=:m<§:o= Variation
0.2 010690 0 0 IE 1
ENVIRONMENT: Air temperature (68 + 1.8)F [(20 + 1.0) CJ
SIS OF TEST: FS GGG-G-15C

MATERIAL: Steel

CTION HETHOD: by comparator
EFFICIENT OF )
L EXPANSION: (6.1%£0.6) X 1E~-6/F ((10.9%1.0) X 1B-6/K)

J UNCERTAINTY
wtral Deviation)

(k=2)

ALITY SYSTEM:
TRACEABILTY:

Less than 4" 2.4 yinch
Up to20" (1.2 +1L/ 2.3) uwinch

(L=Nominal length) L:inch

150 9002 Registered Firm : JQA JMI0I89

Traceable to NIST No.821/263174-00
(NIST=National Institute of Standard and Technology)

Date 02nd Apr. 200]

Signature QC Mapager Aummw .Anmmdwrcmmwmwﬁx/

S. Shutoh

Tis cartificate is jamund by MITUTOYO MIXAZAKI PLANT|
Postal code: 839-170)

Kol 0652-1 Twio~dho, Miyszaki-gun, Miyazaki-pres. Japan
Tol1 0H03(84)299) Paxy oves(84)00 7

HITUTOYO HEADQUARTERS ;

Postal code: 213-0012

20-1 Sakado 1-chome, Takatsu-ku, Xawasaki-ghy. Japan
Tol1 044(812)8201 Paxi 0¢d{nll)a2io

J R P T R T . .- [N

Certificate number T2E06393
page | of |

Mitutoyo

Instrument: Gauge Block
Grade: 2 ( FS)
Date of inspaction: 13th May. 2002

Unit :winch
Nominal Central Maximum zwa_aca Co
rmﬁmﬁswzn: Ident. No. Deviation | Deviation | Deviation Variation
0.4 011133 +4 +4 12 2

ENVIRONMENT: Air temperature (68 + 1.8)F [(20 £ 1.0) C)
BASIS OF TEST: FS GGG-G-15C
MATERIAL: Steel
INSPECTION METHOD: by comparator

COEFFICIENT OF
THERMAL EXPANSION: (6.10.8) X1B-8/F [(10.9%1.0) X 1B-6/K]

EXPANDED UNCERTAINTY Less than 4° 2.4 pxinch

qoﬂnm=ﬂm_w°:m:°a Up 020" (1.2 +1L/ 2.3) wpinch
k=2

£ErZ

(L=Nominal length) L:inch

QUALITY SYSTEM: IS0 9002 Registered Firm : IQA JNIO0I89

TRACEABILTY: Tracesble to NIST No.821/263174-00
(NIST=National Institute of Standard and Technology)

Date 13th May. 2002

Signature QC Manager w @f\@\/

S. Shutoh

MITUTOYQ HEADQUARTERS !
Poatal code: 213-0012
20-1 RAkadn J-cluma TaVatmie b Favamald ail focean

_..lmo_ This cextificate is issund by MITUTOYO MIYAZNG PLNT:
Postal coder 889-1701
Kul04%2- | Twn-chn, Hivazaki -an. Mivacakd oref. Jaan



R R e e T R A I RTINS, %\: QX GO
wﬂnﬂnmnnN&ummummccc(cccccfmccctcccztccccccccrrmm%wccawccmuwccccccctcmtcccm(mvcmcccrunnccmﬂccnm«ri&sxxﬁkMﬁﬂff»zzfxv»%, r&MmmmwmmwmmmwA\a
IR

2

5

%0 %4% 5S¢ fatatetet 1207020002020 00 %0 00 000 0000 2 u Pu 00 ta 00 ta a0t 0 0020 0000 10 e 2e 0 20 %0 €0 5000 e S S0P 0 400 0o be % SR OOGOCEOOSISTISOIDEE OIS EEE LB

60/01/20 ajeg \({%‘ - ublg

Tomog AJS[Jo[ UCHEN uesIuyos |

9,

SIS
SRR RIS,

SRR LIRS,

s vseleleleelet

R

SSOBIBLNNITNN,

POZOZIINIAT IR I R P I IR X PR A,

661°0 (00-¥21£92/128 "ON LSIN) 069040 0oco

660  (00-7Z1L£92/L28 'ON 1SIN) €€LLLO 00¥°0
Buipeay JOqUWINN 8|qeodei] / 'ON ‘usap| 9218 300|g
Jadiled %o0|g abnes | SIN abneg 1 SIN

60/01/20
L# Jadijed yosjug

uoneliqien Jadien
8LLE-TCE(L8Z) * 9¥L0-68ZLL Sexd) ‘UOISNOK ° 9¥.068 x0g ‘O 'd

‘ONI ONINIINIONT HOFLN3

%

SRR

2
DO OO AIIIIHINNOOOK 200000 OO 0000 OO 2000 2R OO
R R OO 8RR
A O R A R R R R R R AN NSRRI R R AN ERRAXARAURR AR RRR A A A A A A R AN
R e O S e B S e R N KON NN NN AN XN IR N RIK A AR K SRR KRR R AR AALRAS
e L e N S R MY

2 NRARRAR? 45440, 254343 2 S S ARG Q




ENTECH ENGINEERING INC.
P.O. Box 890746 » Houston, Texas 77289-0746 « (281) 332-3118

APPENDIX F.

CALIBRATION GAS CERTIFICATIONS
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RKATATCLASS

Air Liquide America
« Specialty Gases LLC

EIAIR LIQUIDE

Dual-Analyzed Calibration Standard

9810 BAY AREA BLVD, PASADENA, TX 77507 Phone: 281-474-5800 Fax: 281-474-5857

CERTIFICATE OF ACCURACY: EPA Protocol Gas

Assay Laboratory ) Customer

’ P.0. No.: ALAS-44414/33645229 ENTECH ENGINEERING INC
AIR LIQUIDE AMERICA SPECIALTY GASES LLC Project No.: 04-74415-001 PO#52447
9810 BAY AREA BLVD 408 E MAIN

PASADENA, TX 77507 ATTN: JARAD VAWTER

LEAGUE CITY TX 77573
ANALYTICAL INFORMATION
This certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards;
Procedure G-1; September, 1997. ’

Cylinder Number: CC57866 Certification Date: 17Jun2009 Exp. Date: 17Jun2011
Cylinder Pressure***; 1935 PSIG
‘ ANALYTICAL
COMPONENT CERTIFIED CONCENTF‘ATION (Moles) ACCURACY**  TRACEABILITY
SULFUR DIOXIDE * 47.3 bPM +/- 1% Direct NIST and NMi
NITROGEN BALANCE

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

" This Protocol has been certified using corrected NIST SO2 standard values,
REFERENCE STANDARD

per EPA guidance dated 7/24/96 and will not correlate with uncarrected Pr

TYPE/SRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT
NTRM 1693 15Aug2009 ALMO24377 50.79 PPM SULFUR DIOXIDE _
INSTRUMENTATION
INSTRUMENT/MODEL/SERIAL# DATE LAST CALIBRATED ANALYTICAL PRINCIPLE
FTIR//000929060 02Jun2009 FTIR
ANALYZER READINGS
‘(Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation Coefficient)

First Triad Analysis

Second Triad Analysis

Calibration Curve

SULFUR DIOXIDE *

Date: 09Jun2009 Response Unit:PPM Date: 17Jun2009 Response Unit: PPM Concentration=A+Bx + Cx2 + Dx3 + Ex4

Z1=0.00240 R1=50.82262 T1=47.37937 Z1=-0.00449 R1=50.87268 T1=47.30392 r=9.99995E-1

R2=50.87813 Z22=0.01212 T2=47.38182 R2=50.87285 22=0.00996 T2=47.31434 Constants: A=0.00000E+0

Z23=0.01269 T3=47.40593 R3=50.89103 Z3=0.01586 T3=47.33644 R3=50.90194 B=9.94627E-1 C=0.00000E +0

Avg. Concentration: 47.32 PPM Avg. Concentration: 47.23 PPM D=0.00000E+0 E=0.00000E+0
Special Notes: LOT# PAS00595

= £
APPROVED BY: =
Ramien JR
Page 1 of 1
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“RATA CLASS —

Dual-Analyzed Calibration Standard

AIR LIQUIDE Air Liquide America
ﬂ ———— - Specialty Gases LLC

9810 BAY AREA BLVD, PASADENA, TX 77507

Phone: 281-474-5800 Fax: 281-474-5857

CERTIFICATE OF ACCURACY: EPA Protocol Gas

Assay Laboratory Customer

P.0. No.: ALAS-44414/33645193 ENTECH ENGINEERING INC
AlIR LIQUIDE AMERICA SPECIALTY GASES LLC Project No.: 04-74414-001 PO#52447
9810 BAY AREA BLVD 408 E MAIN

PASADENA, TX 77507

ATTN: JARAD VAWTER

, LEAGUE CITY TX
ANALYTICAL INFORMATION

Procedure G-1; "September, 1997. :
Certification Date:

Cylinder Number: CC144163 25Jun2009 Exp. Date: 24Dec2009
Cylinder Pressure* * » . 1848 PSIG
, - ANALYTICAL
COMPONENT CERTIFIED CONCENTBATION (Moles) ACCURACY * * TRACEABILITY
SULFUR DIOXIDE * 2.2 PPM +/- 1% Direct NIST and NMi

NITROGEN 'BALANCE

TYPE/SRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT
—1L/5RM NO. ———— A7t CYLINDER NUMBER 22 VENTRATION 2VUMPONENT
_NTRM 1693 15Aug2009 ALM024377 S 50.79 PpM SULFUR DIOXIDE
INSTRUMENTATION
2 IRVUVIENTATION _
INSTRUMENT/MODEL/SERIAL# DATE LAST CALIBRATED ANALYTICAL PRINCIPLE
2ATE LAST CALIBRATEL
FTIR//000929060 03Jun2009 FTIR
ANALYZER READINGS
(Z=Zero Gas R=Reference Gas T=Test Gas r=_Correlation Coefficient)

First Triad Analysis Second Triad Analysis Calibration Curve

_SULFUR DIOXIDE *

Date: 18Jun2009 Response Unit:PPm Date: 25Jun2009 Response Unit: PPM Concentration=A + Bx+Cx2+Dx3+Ex4
Z1=0.00975 R1=50.85954 T1=22.18030 21=-0.00794 R1=50.84770 T1 =22.31024 r=9.99995E-1

R2=50.87841 22-0.02603 T2=22.24813 R2=50.85970 22=0.03687 T2=22.31388 Constants: A=0.00000E +0
23=0.03306 T3=22.25493 R3=50.91176 23=0.04870 T3=22.33800 R3=50.87003 B=1.00387e+0 C=0.00000E +0
Avg. Concentration: 22.17 PPM Avg. Concentration: 22,27 PPM D=0.00000€+0 E=0.00000E+¢

Special Notes: LOT # PASO0615

APPROVED BY: E -

Peter Brandon

Page 1 of 1 J




ﬂAIR LIQUIDE

CERTIFICATE of ANALYSIS

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

Section 2.2 Procedure: G-1
Cyl. Number: CC236179
Customer: Entech Engineering Shipping Order #: 25000332
P.0. Number: 51831 Transfer #: 25000332
item Number: LOT # LPX220346
Notes: Valve CGA350
» Cyl. Pressure:* 1900psig
L *Cylinder should not be used when gas
Assay Date: 3-May-07 Expiration Date: 2-May-10 pressure is below 150 psig
Requested Assay
Component Concentration Concentration
Propane §0 ppm 52.6 £0.7 ppm
Nitrogen Balance Balance
Reference Standard(s) Empioyed For Analysis:
Std name Std # Conc. Units Std. Error  Comp. Balance Cyl. No. Exp. Date Sample No.
GMI8281 GMIS281 49.9 ppm 0.184 C3H8 N2 CC28041 5/3/2008 N.A.
Analysis Information: i
Component 1: Propane
Analyzer Information First Triad Analysis On: 5/3/2007 : Second Triad Analysis On:
Manufacturer: HP Trial 1 Trial 2 Trial3 _ [Units Trial 1 Trial 2 Trial 3 Units
Mode! Number: 6890 Zero 0.00 0.00 0.00 Zero
Seriat Number: 8295 Reference 47.99 47.96 47.93 Reference
Analytical Principle; GC-FID Candidate 50.34 50.78 50.63 Candidate
MPC Calibrated: 040507 Resutt 52.37 52.84 52.68 ppm Result
Mean Result: 52.63 ppm Mean Result:

Analyst Signature:

Mix Assayed At: Air Liquide America

Warren Pereira Calculated by:

s

Warren Pereira

£3

11426 Fairmont Pkwy, La Porte, TX, 77571

L A

Phone:(281)474-8400 Fax:(281)474-8419



uiAIR LIQUIDE

CERTIFICATE of ANALYSIS

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

Section 2.2 Procedure: G-1
Cyl. Number: CC161053
Customer: Entech Engineering Shipping Order #: 25000357
P.O. Number: 51831 Transfer #: 25000357
Item Number: LOT #: LPX220344
Notes: Valve CGA350
Cyl. Pressure:* 1900psig
“Cylinder should not be used when gas
Assay Date: 3-May-07 Expiration Date: 2-May-10 pressura is below 150 psig
Requested Assay
Component Concentration Concentration
Propane 30 ppm 31.0 0.5 ppm
Nitrogen Balance Balance

Reference Standard(s) Employed For Analysis:

Std name Std # Conc. Units Std. Error  Comp. Balance Cyl. No. Exp. Date  Sample No.
GMIS281 GMIS281 49.9 ppm 0.184 C3H8 N2 CC28041 5/3/2008 N.A.
Analysis Information:
Component 1: Propane .
Analyzer Information First Triad Analysis On: 5/3/2007 Second Triad Analysis On:
Manufacturer: HP Trial 1 Trial2 Trial 3 Units Trial 1 Trial 2 Trial 3 Units
Mode! Number: 6890 Zero 0.00 0.00 0.00 Zero
Serial Number: 8295 Reference 47.99 47.96 47,93 Reference
Analytical Principle: GC-FID Candidate 29.79 29.77 29.84 Candidate
MPC Calibrated: 04/05/07 Resutt 31.00 30.98 31.05 ppm Resutt
Mean Resutt: 31.01 m Mean Result:

Analyst Signature: / [ A@(ﬂ Warren Pereira Calculated by:
Ly s

Mix Assayed At: Air Liquide America

o

a/!%ﬂ ya Warren Pereira

L4

11426 Fairmont Pkwy, La Porte, TX, 77571 Phone:(281)474-8400 Fax:(281)474-8419



— I COMPLIANCE CLASS

yyAIR LIQUIDE | Air Liquide America  SCOTT™
" Specialty Gases LLC & Dual-Analyzed Calibration Standard
11426 FAIRMONT PKWY, LA PORTE, TX 77671 Phone: 800-248-1427 Fax: 281-474-8419

CERTIFICATE OF ACCURACY: EPA Protocol Gas

Assay Laboratory Customer
P.O. No.: 52579 ENTECH ENGINEERING, INC
AIR LIQUIDE AMERICA SPECIALTY GASES LLC Project No.: 04-78124-001 TERRY HUDY
11426 FAIRMONT PKWY ) PO# 52579
LA PORTE, TX 77571 408 E MAIN

LEAGUE CITY TX 77573
ANALYTICAL INFORMATION

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

Cylinder Number: CC151954 Certification Date: 0O3Nov2009 Exp. Date: 02Nov2014

Cylinder Pressure* * *; 1500 PSIG Batch No: LAP0003953
ANALYTICAL

COMPONENT CERTIFIED CONCENTRATION (Moles) ACCURACY** TRACEABILITY

PROPANE 88.4 PPM +/-2% NIST and VSL

NITROGEN BALANCE

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

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

REFERENCE STANDARD
TYPE/SRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT

NTRM 1668 020¢t2012 ALM020070 98.80 PPM PROPANE
INSTRUMENTATION

INSTRUMENT/MODEL/SERIAL# *  DATE LAST CALIBRATED ANALYTICAL PRINCIPLE
HP-Y/HP 6890/US00000974 160ct2009 GAS CHROMATOGRAPHY

Special Notes: CERTS AND TAGS: ENTECH ENGINEERING _
79 ATTN: Y HUDY /Eﬁ
APPROVED BY: I~

ROGER N’GUYEN\\ b
_Page 1 of 1




rAIF{ LIQUIDE

A

RECERTIFICATION OF ANALYSIS
Interference Free Multi-Component EPA Protocol Gases

Note: Analytical uncertainty and NIST traceability are in compliance with EPA-600/R-97/121

Section 2.2, Procedure G-1

Cylinder S/N: EB0008543

Customer: ENTECH ENGINEERING, INC. . Shipping Order Number: 30709722
Location: LA PORTE, TX : Transfer Number: 30709716

Lot Number: SFS124927

P.O.-Mymhak;;é%?ﬁ . Valve: CGA 660

Cylinder Pressure*: 2000 PSIG
*Cylinder should not be used when
gas pressure is below 150 psig

Assay Date: 4-Sep-2008 Explration Date: 4-Sep-2010
Components Requested Concentration Assay Concentration
Air . Balance Balance
Nitrogen Dioxide 50 ppm 50.0 1.2 ppm
Reference Standard(s) Employed For Analysis
Certified Concentration and Uncertainty Component Balance - Cyl. No. SRM/PRM/Mix No. Exp. Date _Sample No. Type
51.4 + 12 ppm Nitrogen Dioxide Nitrogen EB0009973 SFS119543 12-Jul-2010 BI GMIS
Analytical Data
[Component: Nitrogen Dioxide FIRST TRIAD ANALYSIS _26-Feb-2008 SECOND TRIAD ANALYSIS _4-Sep-2008
Analyzar infonnetion Trial 1 - Tdal 2. . Tral3 . Units |
Analyzer Type: Fourier Transform IR . Zero 0.032 0.055 0.041 ppm
Manufacturer. MKS Instruments INITIAL Reference 51.323 51.299 51.384 ppm
Mode! Number: 2031 ASSAY Candidate|  50.084 49.935 49.931 ppm
Serial Number; 10387278 Result] 50.14 50.03 49.95 ppm
MPR Last Calibrated: 4-Sep-2008 Evaluation Valid Valid Valid Evaluation Valid Valid Valid
Analytical Principle: FTIR Mean Analytical Result: _50.00 [ppm Mean Analytical Resull: _50.04 |ppm

Analyst:

- '“/LU,LJM‘V
- A_/ Tan Ngo Approved by: //mm/,/

—

=2

AIR LIQUIDE AMERICA, L.P. 8832 Dice Road, Santa Fe Springs, CA 90670-2516

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




m’im LIQUIDE |

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

CERTIFICATE of ANALYSIS

Section 2.2 Procedure: G-1
Cyl. Number: CC61285
Customer: Entech Shipping Order #: 31397140
P.O. Number: 52300 Transfer #: 31397140
Item Number: LOT #: LPX245265
Notes: Valve CGAB60
File Name: 3138714018 Cyl. Pressure:* 1900psig
L *Cylinder should not be used when gas
Assay Date: 30-Nov-08 Expiration Date: 30-Nov-10 pressure is below 150 psig
Requested Assay
Component Concentration Concentration
Nitric Oxide 52.5 ppm §3.3 0.7 ppm
Total NOX 53.7 ppm
Nitrogen Batance Balance
Reference Standard(s) Employed For Analysis:
Std name Std # Congc, Units Std. Error___ Comp. Balance Cyl. No. Exp. Date Sample No.
GMIS426 GMIS426 50.57 ppm 0.48 NO N2 CC217252  6/26/2010 N.A.
Analysis Information:
Compunent 1: Nitric Oxide
Analyzer Information First Triad Analysis On: 11/20/2008 Second Triad Analysis On: 11/30/2008
Manufacturer: KVB/Analect Trial 1 Trial 2 Trial 3 Units Trial 1 Trial 2 Trial 3 Units
odel Number EN3024 Zero -0.50 0.41 -0.08 . Zero 0.32 0.15 -0.12
Seriat Number 3024 Reference 51.66 50.61 50.89 Reference 50.59 51.30 50.71
Analytical Principle’ FTIR Candidate 53.62 §2.83 53.81 Candidate 53.93 §4.02 64.20
MPC Calibrated: 11/13/08 Result 53.11 §2.33 53.30 ppm Result 53.63 53.71 53.89 ppm
Mean Result: 52.91 ppm Mean Resutt: 53.74 ppm
/ ) / '
Analyst Signature: Ron Stitt Calculated by: Ron Stitt

] )

A7

Mix Assayed At: Air Liquide America 11426 Fairmont Pkwy, La Porte, TX, 77571 Phone:(281)474-8400 Fax:(281)474-8419



ﬂmn LIQUIDE |

Interference-Free Multi-Component EPA Protocol Gases
NOTE: Analytical uncertainty and NIST traceability are in compliance with EPA-600/R-97/121
Section 2.2 Procedure: G-1

CERTIFICATE of ANALYSIS

Cyl. Number: CC241846

Customer: Entech Shipping Order #: 31397421
P.O. Number: 52300 Transfer #: 31397421
Item Number: LOT #: LPX245227
Notes: Valve CGA660
File Name: 313974211A Cyl. Pressure:* 1900psig
) X *Cylinder should not be used when gas
Assay Date: 30-Nov-08 Expiration Date: 30-Nov-10 pressure is below 150 psig
Requested Assay
Component Concentration Concentration
Nitric Oxide 22 ppm 24.3 0.4 ppm
Total NOX 24.6 ppm
Nitrogen Balance Balance
Reference Standard(s) Employed For Analysis:
Std name Std # Conc. Units Std. Error  Comp. Balance Cyl. No. Exp. Date Sample No.
GMIS426 GMIS426 5057 ppm 0.48 NO N2 CC217252  6/26/2010 N.A
Analysis information:
Component 1: Nitric Oxide
Analyzer Information First Triad Analysis On: 11/20/2008 Second Triad Analysis On: 11/30/2008
Manufacturer: KvB/Analect Trial 1 Trial 2 Trial 3 Units Trial 1 Trial 2 Trial 3 Units
Model Number- EN3024 Zero -0.50 0.41 -0.08 Zero 0.32 0.15 -0.12
Serial Number 3024 .. Reference 51.66 50.61 50.89 Reference 50.59 51.30 50.71
Analytical Principle: FTIR Candidate 24.07 23.78 2393 Candidate 25.72 24.59 24.92
MPC Calibrated: 11/13/08 Resutt 23.87 23.59 2373 jppm Resuit 25.52 24.39 2471 ppm
Mean Result: 23.73 ppm Mean Result: 24.87 ppm

'
Analyst Signature: M Ron Stitt

Mix Assayed At: Air Liquide America

)

V=4

’
Calculated by: M Ron Stitt

)

11426 Fairmont Pkwy, La Porte, TX, 77571  Phone:(281)474-8400 Fax:(281)474-8419




ﬂmn LIQUIDE |

g CERTIFICATE of ANALYSIS

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

Section 2.2

Procedure: G-1

Cyl. Number: CC111686

Customer: ENTECH ENGINEERING Shipping Order #: 23921644
P.O. Number: 51721 Transfer #: 23921644
Item Number: LOT #: LPX215846
Notes: Valve CGA350
Cyl. Pressure:* 1900psig
. *Cylinder should not be used when gas
Assay Date: 1-Feb-07 Expiration Date: 31-Jan-10 pressure is below 150 psig
Requested Assay
Component Concentration Concentration
Carbon Monoxide 300 ppm 297 *2 ppm
Nitrogen Balance Balance

Reference Standard(s) Employed For Analysis:

Std name . Std # Conc. Units Std. Error Comp. Balance Cyl. No. Exp. Date Sample No.
GMIS339 GMIS339 99.44 ppm 0.48 CcO N2 CCB82421  11/14/2008 N.A,
Analysis Information:
Component 1: Carbon Monoxide
Analyzer Information First Triad Analysis On: 12412007 Second Triad Analysis On: 2172007
Marufacturer: KvB/Analect Trial 1 Trial 2 Trial 3 Units Trial 1 Trial2 Trial 3 Units
Model Number: EN3024 Zero 0.39 0.10 014 Zero -0.28 0.09 0.04
Serial Number: 3024 Reference 92.40 9232 92.55 Reference 93.91 94.49 93.92
Analytical Principle: FTIR Candidate 276.06 27547 275.87 Candidate 28227 283.37 282.12
MPC Calibrated: 01/18/07 Resutt 296.72 206.08 298.52 {ppm Resutt 298.16 299.32 298.00 ppm
Mean Result: 29644 |ppm Mean Resutt: 298.49 ppm
—
]
-
Analyst Signaturg: / Bryan Leger Calculated by: M. Adnane
A7
Mix Assayed At: Air Liquide America 11426 Fairmont Pkwy, La Porte, TX, 77571 Phone:(281)474-8400 Fax:(281)474-8419
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RATA CLASS

Specialty Gases LLC Dual-Analyzed Calibration Standard

AIR LIQUIDE| Ay Liquide America

9810 BAY AREA BLVD, PASADENA, TX 77507 Phone: 281-474-5800 Fax: 281-474-5857

CERTIFICATE OF ACCURACY: EPA Protocol Gas

Assay Laboratory : Customer

_ P.O. No.: ALAS-44414/33518189 ENTECH ENGINEERING
AIR LIQUIDE AMERICA SPECIALTY GASES LLC Project No.: 04-74021-001 PO#52438
9810 BAY AREA BLVD ATTN: TERRY HUDY
PASADENA, TX 77507 408 E MAIN

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

Cylinder Number: ALMO014290 Certification Date: 04Jun2009 Exp. Date: 04Jun2012
Cylinder Pressure* * *; 1917 PSIG
ANALYTICAL
COMPONENT CERTIFIED CONCENTRATION (Moles) ACCURACY**  TRACEABILITY
CARBON MONOXIDE 132 PPM +/- 1% Direct NIST and NMi
NITROGEN BALANCE

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

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

REFERENCE STANDARD

TYPE/SRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT

NTRM 2636 020ct2011 KAL0O03907 240.8 PPM CARBON MONOXIDE
INSTRUMENTATION

INSTRUMENT/MODEL/SERIAL# DATE LAST CALIBRATED ANALYTICAL PRINCIPLE
FTIR//000929060 30May2009 FTIR

ANALYZER READINGS

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

CARBON MONOXIDE

Date: 28May2009 Response Unit:PPM Date: 04Jun2009 Response Unit: PPM Concentration = A + Bx + Cx2 +Dx3 + Ex4
Z1=-0.09635 R1=240.6386 T1=131.4899 21=-0.05429 R1=240.4354 T1=131.5436 r=9.99999€-1
R2=240.7436 22=0.14992 T2=131.5533 R2=240.7585 22=0.17570 T2=131.5554 Constants: A=0.00000E+0
23=0.20132 T3=131.6579 R3=240.8057 23=0.25626 T3=131.5985 R3=240.8407 B=5.08875E-1 C=1.87000E-4
Avg. Concentration: 131.6 PPM Avg. Concentration: 131.6 PPM D=0.00000E+0 E=0.00000E+0
Special Notes: CERTS AND TAGS: LOT# PASQ0481 ENTECH ENGINEERING
yB ATTN: TERRY HUDY
APPROVED BY: £Fr70
Ramien JR

Page 1 of 1




ﬂmn LIQUIDE

CERTIFICATE of ANALYSIS
Interference-Free Multi-Component EPA Protocol Gases

NOTE: Analytical uncertainty and NIST traceability are in compliance with EPA-600/R-97/121

Section 2.2 Procedure: G-1
Cyl. Number: CC55212
Customer: ENTECH Shipping Order #: 31397843
P.O. Number: 52300 Transfer #: 31397843
Item Number: LOT #: LPX245230
Notes: Valve CGA590
Cyl. Pressure:* 1900psig
N “Cylinder should not be used when gas
Assay Date: 24-Nov-08 Expiration Date: 24-Nov-11 pressure is below 150 psig
Requested Assay
Component Concentration Concentration
Oxygen 9.5 % 9.49 £0.10 %
Nitrogen Balance Balance
Reference Standard(s) Employed For Analysis:
Std name Std # Conc. Units Std. Error Comp. Balance Cyl. No. Exp. Date_ Sample No.
GMIS413 GMIS413 10.0 Y 0.1 02 N2 CC204761 212172010 N.A.
Analysis information:
Component 1: Oxygen
Analyzer Information First Triad Analysis On: 11/2472008 Second Triad Analysis On:
Manufacturer: Servomex Trial 1 Trial 2 Trial 3 Units Trial 1 Trial 2 Trial 3 Units
Modet Number: 4605C Zero 0.00 0.01 0.00 Zero
Senal Number- 1101 Reference 9.87 9.89 9.89 Reference
Analytical Principle: Paramag. Candidate 9.38 9.3% 9.38 Candidate
MPC Calibrated: 1117108 Result 9.49 9.50 9.49 % Resuit
Mean Result: 9.49 % Mean Result;

Analyst Signature: M

Debra Jackson

|4

Mix Assayed At: Air Liquide America

Y =4

11426 Fairmont Pkwy, La Porte, TX, 77571

Calculated bywy

P4

Debra Jackson

Phone:(281)474-8400 Fax:(281)474-8419



AIR LIQUIDE

CERTIFICATE of ANALYSIS

Interference-Free Multi-Component EPA Protocol Gases

Section 2.2

NOTE: Analytical uncertainty and NIST traceability are in compliance with EPA-600/R-97/121
Procedure: G-1

Cyl. Number: CC9824

Customer: ENTECH Shipping Order #: 31397611
P.O. Number: 52300 Transfer #: 31397611
Item Number: LOT #: LPX245229
Notes: Valve CGAS80
Cyl. Pressure:* 1900psig
i B “Cylinder should not be used when gas
Assay Date: 24-Nov-08 Expiration Date: 24-Nov-11 pressure is below 150 psig
Requested Assay
Component Concentration Concentration
Oxygen 5% 4.94 £0.05 %
Nitrogen Balance Balance
Reference Standard(s) Employed For Analysis:
Std name Std # Conc. Units Std. Error _ Comp. Balance Cyl. No. Exp. Date  Sample No.
GMIS413 GMIS413 10.0 % 0.1 o2 N2 CC204761  2/21/2010 N.A.
Analysis Information:
Component 1; Oxygen
Analyzer Information First Triad Analysis On: 11/24/2008 Second Triad Analysis On:
Manufacturer. Servomex Trial 1 Trial 2 Trial 3 Units Trial 1 Trial 2 Trial 3 Units
Model Number: 4605C Zero 0.00 0.01 0.00 Zero
Serial Number: 1101 Reference 9.87 9.89 9.89 Reference
Analytical Principle: Paramag. Candidate 4.88 4.88 4.88 Candidate
MPC Calibrated; 11/17/08 Result 4.94 4.94 4.94 % Resuit
Mean Result: 4.94 % Mean Result:

Analyst Signature:

Mix Assayed At: Air Liquide America

/ M 0/(12_, Warren Pereira Calculated by:
g Al

T

11426 Fairmont Pkwy, La Porte, TX, 77571

Hayna
e

Phone:(281)474-8400 Fax:(281)474-8419

Warren Pereira
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ENTECH ENGINEERING INC.
P.O. Box 890746 ¢ Houston, Texas 77289-0746  (281) 332-3118

PROCESS DATA

Process data concerning the Unit 39.1 Tail Gas Incinerator initial demonstration of compliance test
will be provided buy ConocoPhillips Company.

&/
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APPENDIX H.

RESUMES



Steven L. Yin

ENTECH ENGINEERING INC.

P.O0. Box 890746 e« Houston, Texas 77289-0746 - (281) 332-3118

2002-present

1990-2002
1998-1990

1985-1998

1978-1982

Laboratory Manager

Entech Engineering Inc.

- Laboratory Analysis

- Instrument maintenance

- Method development

- Analytical QA/QC assurance
Supervisor/Senior Environmental Chemist
Pace Analytical Services, Inc.

Technical Support Chemist

Analytical Sensors, Inc.

M.S. Chemist

Texas Southern University

Houston, Texas

B.S. Material Science

Shanghai University of Science and Technology
Shanghai, China



ENTECH ENGINEERING INC.

P.O. Box 890746 « Houston, Texas 77289-0746 « (281) 332-3118

Michael Brocato

2008-present Entech Engineering Inc.
Environmental Scientist I1

2006-2007 Dexter Field Services, Inc.
Project Manager
-Region 1 & 2 Cooling Towers
-BWON Compliance Sampling
- Assist with LDAR stream speciation

2001-2006 Lamar University
Beaumont, TX
B.S. Biology
-minor in Chemistry

2



Gustavo Vargas

ENTECH ENGINEERING INC.

P.O. Box 890746 »

2009- Present

2004-2009

2001-2004

1994-1999

Houston, Texas 77289-0746 e+ (281) 332-3118

Senior Environmental Specialist
Entech Engineering, Inc.
— Source Compliance Testing
- Emission Abatement
- CEMS Certification
- Laboratory Analysis
Environmental Field Supervisor
Golden Specialty Consulting, Ltd.
— Source Compliance Testing

- Emission Abatement

- CEMS Certification

- Laboratory Analysis
Environmental Field Technician
Airtech Environmental Services
-Source Compliance Testing

~ Emission Abatement

- CEMS Certification

- Laboratory Analysis

Law Degree U AN.L.

Monterrey, Mexico

A 3



P.O.

Mark A Lester

ENTECH ENGINEERING INC.

Box 890746 o

2002-present

1983-2001

1978-1983

Houston, Texas 77289-0746 « (281) 332-3118

Principal Environmental Technician

Entech Engineering Inc.

- Source Compliance Testing

- Equipment calibration and maintenance

- Source Compliance Testing

- Emissions Abatement

- CEMS Certification

- Laboratory Analysis

Senior Environmental Tech.- Field Supervisor
Tetra tech NUS formally Haliburton NUS

- Source Compliance Testing

- Emissions Abatement

- CEMS Certification

- Laboratory Analysis

- Fugitive emission sampling

- Ambient air sampling

- Under ground storage tank removal

- Soil Analysis

- Soil remediation

- Heavy equipment operator

- Ground water sampling

- Ground water remediation

- Ground water analysis

- Hazardous waste clean up (Super Fund Sites)
Environmental Technician

Energy Impact Associates

- Ambient air sampling

- Meteorological equipment set-up and calibration
- Ambient air station maintenance and calibration

#4



ENTECH ENGINEERING INC.

P.O. Box 890746 e+ Houston, Texas 77289-0746 (281) 332-3118

RESUMES
Joseph Muir
2007-Present Senior Environmental Scientist

Entech Engineering Inc.
-Source Compliance Testing
-Equipment Calibration and Maintenance

2006-2007 Order Filler
UTI
-Distribute items to various regions
-Process trailers for loading and logistical transactions
-Heavy equipment cerification

2002-2006 Contract worker and entertainment specialist
Staff Mart/Target
-Loading and processing cargo
-Supervised and monitored subordinate employees

2000-2005 B.S. Wildlife and Fisheries Science
Texas A&M University
College Station, Texas
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ENTECH ENGINEERING INC.
P.O. Box 890746 » Houston, Texas 77289-0746 « (281) 332-3118

CHAIN OF CUSTODY

Mr. Joseph Muir, Senior Environmental Scientist of Entech Engineering Inc., was in charge
of obtaining the emission samples and/or data and transporting them from ConocoPhillips
Company’s Sweeny Refinery in Old Ocean, Texas to Entech Engineering Inc. in League City, Texas.
The emission samples and/or data were delivered to and analyzed at the Entech Engineering office
in League City, Texas.

N
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ENTECH ENGINEERING INC.

P.O. Box 890746 « Houston, Texas 77289-0746 « (281) 332-3118

PERSONNEL INFORMATION

The ConocoPhillips Company contact for additional information is Mr. Sean O’Brien. The
testing organization is Entech Engineering Inc. and the contacts at Entech Engineering are Mr. Billy
T.Y. Lee and Mr. Edward J. Pasternak. The names and addresses of these contacts are as follows:

Mr. Sean O’Brien
Environmental Department
ConocoPhillips Company
Sweeny Refinery

Old Ocean, Texas 77463
P.O. Box 866

Sweeny, Texas 77480
(979) 491-2705

Mr. Billy T.Y. Lee, P.E.
President

Entech Engineering Inc.
408 E. Main

League City, Texas 77573
(281) 332-3118

Mr. Edward J. Pasternak
Technical Manager
Entech Engineering Inc.
408 E. Main

League City, Texas 77573
(281) 332-3118



