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 Flame arrestor – See blue print of the production flare unit on page 3 

 Burner manifold pressure – See Appendix B 

 Pilot flame indicator – See blue print of the production flare unit on page 3 

 Pilot flame fuel usage – 12.5SCFH from previous testing 

 Tip velocity range – 212ft/s at maximum flow capacity 

 Momentum flux ratio – See Appendix B 

 Exit temperature range – See Appendix B 

 Weather condition ‐  See Appendix B 

 

Specified Testing Conclusion for Model 24 ECD: 

o The device was tested with no visible emission 

o The device was tested with less than 10 ppm average as propane corrected to 3 percent carbon 

dioxide 

o The device was tested with less than 10 ppm average as carbon monoxide corrected to 3 

percent carbon dioxide 

o The device was tested with higher than 150 percent access air 

o The device was tested with higher than 95 percent destruction efficiency for VOC  
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Stack Emissions Study 
Emission Combustion Device on Flare Unit, Size 24 

Cimarron Energy, Inc. 
Norman Facility 

Norman, Oklahoma 
June 20-24, 2014 

 
 

1.0 INTRODUCTION 
 
Air Hygiene International, Inc. (Air Hygiene) has completed the emissions testing study for carbon monoxide 
(CO), total hydrocarbons (THC), flow, Visual Emission (VE), moisture (H2O), carbon dioxide (CO2), and oxygen 
(O2) from the exhaust of the Emission Combustion Device on Flare Unit, Size 24 for Cimarron Energy, Inc. at the 
Norman Facility near Norman, Oklahoma.  This report details the background, results, process description, and 
the sampling/analysis methodology of the stack sampling survey conducted on June 20-24, 2014. 
 
 
1.1 TEST PURPOSE AND OBJECTIVES 
 
The purpose of the test was to conduct compliance emission test to document levels of selected pollutants at four 
ramp-up ramp-down test loads (0-30-0%, 30-70-30%, 70-100-70, and 90-100%).  The information will be used to 
confirm compliance with United States Code of Federal Regulations (CFR), Title 40 (40 CFR), Part 60 (40 CFR 
60), Subpart OOOO. The specific objective was to determine the emission concentration of CO, THC, flow, 
visual emission, H2O, CO2, and O2 from the exhaust of Cimarron Energy, Inc.’s Emission Combustion Device on 
Flare Unit, Size 24.  
 
1.2 SUMMARY OF TEST PROGRAM 
 
The following list details pertinent information related to this specific project: 
 

1.2.1 Participating Organizations  
 Environment Protection Agency (EPA) 
 Cimarron Energy, Inc. 
 Air Hygiene   

1.2.2 Industry 
 Oil and Natural Gas Transport and Processing 

1.2.3 Federal Requirements 
 40 CFR 60, Subpart OOOO 

1.2.4 Plant Location 
 Norman Facility near Norman, Oklahoma 
 1012 24th Avenue, Suite 100, NW, Norman, Oklahoma 73070 

1.2.5 Equipment Tested 
 Emission Combustion Device on Flare Unit, Size 24 

1.2.6 Emission Points 
 For all gases, one sample point in the exhaust duct from the Emission Combustion Device on 

Flare Unit, Size 24, determined according 40 CFR 60 Subpart OOOO 
 For all moisture, flow and fixed gas testing, 24 sampling points in the exhaust duct from the 

Emission Combustion Device on Flare Unit, Size 24  
 For visual emission, one sample visual observation point from the exit of the exhaust duct to 
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the atmosphere from the Emission Combustion Device on Flare Unit, Size 24 
1.2.7 Emission Parameters Measured 

 CO 
 THC 
 Flow 
 Visual Emission 
 H2O 
 CO2 
 O2   

1.2.8  Dates of Emission Test 
 June 20-24, 2014 

 
1.3 KEY PERSONNEL 
 
Cimarron Energy, Inc.: Tim Charlton 405-928-7373 
Air Hygiene: Min Sum Lee 918-307-8865 
Air Hygiene: Mitch Carson 918-307-8865 
Air Hygiene: Darin Grindes 918-307-8865 
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2.0  SUMMARY OF TEST RESULTS 
 
Results from the sampling conducted on Cimarron Energy, Inc.’s Emission Combustion Device on Flare Unit, 
Size 24 located at the Norman Facility on June 20-24, 2014 are summarized in the following table and relate only 
to the items tested. 
 

 Parameter
0-30-0 Load, Run - 

24 ECD R1
0-30-0 Load, Run - 

24 ECD R2
0-30-0 Load, Run - 

24 ECD R3 Average

Date (mm/dd/yy) 06/24/14 06/24/14 06/24/14 --
Start Time (hh:mm:ss) 12:49:05 14:27:05 15:53:05 --
End Time (hh:mm:ss) 13:59:05 15:37:05 17:03:05 --
Run Duration (min / run) 70 70 70 70
Bar. Pressure (in. Hg) 30.06 29.92 30.02 30.00
Amb. Temp. (°F) 77 86 84 82
Rel. Humidity (%) 80 58 62 67
Spec. Humidity (lb water / lb air) 0.015887 0.015494 0.015483 0.015622
Wind Speed (mph) 20.0 1.0 2.0 7.7
Wind Direction (--) WNW WNW S --
Inlet Gas Canister Pressure Start (inHg) -28.72 -20.11 -12.33 --
Inlet Gas Canister Pressure Stop (inHg) -20.11 -12.33 -2.64 --
Gross Fuel Heating Value (Btu/ft3) 2,545 2,545 2,545 2,545
Stack Flow (M2) (dscfh) 29,463 29,715 29,825 29,668
Stack Moisture (Method 4) 4.4 4.2 4.0 4.2

Gross Fuel Heating Value (Btu/ft
3
) 2,544.5 2,544.5 2,544.5 2,544.50

Average Inlet Fuel Flowrate (SCFH) 125.7 111.5 111.4 116.19
Average Inlet Mass Fuel Flowrate (lb/hr) 14.6 12.9 12.9 13.49
% Excess Air 757.3 723.4 678.5 719.75
CO₂ (%) - Modified method 3C 2.72 2.79 2.68 2.73
O₂ (%) - Modified Method 3C 18.40 18.30 18.20 18.30
N₂ (%) - Modified Method 3C 78.90 78.90 79.10 78.97
Visual Emission (mm:ss) 0:00 0:00 0:00 0.00
CO (ppmvd) 7.14 7.15 8.23 7.51
CO (ppm@3%CO₂) 7.87 7.69 9.22 8.26
THC (ppmvw) 1.80 2.16 2.32 2.09
THC (ppm@3%CO₂) 1.98 2.33 2.59 2.30
THC (lb/hr) 0.01 0.01 0.01 0.01
VOC Destruction Efficiency (%) 99.956 99.941 99.943 99.946

24 ECD 0-30-0 LOAD DATA SUMMARY
TABLE 2.1
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 Parameter
30-70-30 Load, 

Run - 24 ECD R4
30-70-30 Load, 

Run - 24 ECD R5
30-70-30 Load, 

Run - 24 ECD R6 Average

Date (mm/dd/yy) 06/23/14 06/23/14 06/23/14 --
Start Time (hh:mm:ss) 14:55:19 16:20:19 17:51:19 --
End Time (hh:mm:ss) 16:05:19 17:30:19 19:01:19 --
Run Duration (min / run) 70 71 70 71
Bar. Pressure (in. Hg) 29.95 29.94 29.94 29.94
Amb. Temp. (°F) 83 82 81 82
Rel. Humidity (%) 59 54 57 57
Spec. Humidity (lb water / lb air) 0.014273 0.012619 0.012900 0.013264
Wind Speed (mph) 4.0 5.0 0.0 3.0
Wind Direction (--) NE NW NO WIND --
Inlet Gas Canister Pressure Start (inHg) -28.60 -19.71 -11.33 -19.88
Inlet Gas Canister Pressure Stop (inHg) -19.71 -11.33 -2.34 -11.13
Gross Fuel Heating Value (Btu/ft3) 2,545 2,545 2,545 2,545
Stack Flow (M2) (dscfh) 27,012 27,255 26,993 27,087
Stack Moisture (Method 4) 6.5 4.4 4.6 5.2

Gross Fuel Heating Value (Btu/ft
3
) 2,544.5 2,544.5 2,544.5 2,544.50

Average Inlet Fuel Flowrate (SCFH) 204.9 206.8 208.9 206.83
Average Inlet Mass Fuel Flowrate (lb/hr) 23.8 24.0 24.3 24.02
% Excess Air 279.7 394.3 463.4 379.16
CO₂ (%) - Modified method 3C 4.79 3.97 3.59 4.12
O₂ (%) - Modified Method 3C 15.50 16.70 17.20 16.47
N₂ (%) - Modified Method 3C 79.70 79.30 79.21 79.40
Visual Emission (mm:ss) 0:00 0:00 0:00 0:00
CO (ppmvd) 3.52 3.09 3.27 3.30
CO (ppm@3%CO₂) 2.20 2.34 2.74 2.43
THC (ppmvw) 0.52 0.00 0.35 0.29
THC (ppm@3%CO₂) 0.33 0.00 0.30 0.21
THC (lb/hr) 0.00 0.00 0.00 0.00
VOC Destruction Efficiency (%) 99.993 99.999 99.995 99.996

TABLE 2.2
24 ECD 30-70-30 LOAD DATA SUMMARY
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 Parameter
70-100-70 Load, 
Run - 24 ECD R7

70-100-70 Load, 
Run - 24 ECD R8

70-100-70 Load, 
Run - 24 ECD R9 Average

Date (mm/dd/yy) 06/23/14 06/23/14 06/23/14 --
Start Time (hh:mm:ss) 10:18:19 11:45:19 13:15:19 --
End Time (hh:mm:ss) 11:28:19 12:55:19 14:25:19 --
Run Duration (min / run) 71 71 70 71
Bar. Pressure (in. Hg) 29.81 29.88 29.88 29.86
Amb. Temp. (°F) 84 82 81 82
Rel. Humidity (%) 58 55 60 58
Spec. Humidity (lb water / lb air) 0.014565 0.012884 0.013621 0.013690
Wind Speed (mph) 8.5 7.3 6.7 7.5
Wind Direction (--) NW NW NE --
Inlet Gas Canister Pressure Start (inHg) -28.60 -18.55 -10.13 --
Inlet Gas Canister Pressure Stop (inHg) -18.55 -10.13 -1.08 --
Gross Fuel Heating Value (Btu/ft3) 2,521 2,521 2,521 2,521
Stack Flow (M2) (dscfh) 25,720 25,684 25,408 25,604
Stack Moisture (Method 4) 5.8 5.4 5.4 5.5

Gross Fuel Heating Value (Btu/ft
3
) 2,521.1 2,521.1 2,521.1 2,521.10

Average Inlet Fuel Flowrate (SCFH) 309.2 307.6 305.3 307.37
Average Inlet Mass Fuel Flowrate (lb/hr) 35.7 35.7 32.4 34.64
% Excess Air 265.3 286.7 253.1 268.36
CO₂ (%) - Modified method 3C 4.94 4.69 5.09 4.91
O₂ (%) - Modified Method 3C 15.30 15.60 15.10 15.33
N₂ (%) - Modified Method 3C 79.80 79.70 79.80 79.77
Visual Emission (mm:ss) 0:00 0:00 0:00 0:00
CO (ppmvd) 4.94 4.01 4.01 4.32
CO (ppm@3%CO₂) 3.00 2.57 2.36 2.64
THC (ppmvw) 0.11 0.22 0.36 0.23
THC (ppm@3%CO₂) 0.07 0.14 0.21 0.14
THC (lb/hr) 0.00 0.00 0.00 0.00
VOC Destruction Efficiency (%) 99.999 99.998 99.997 99.998

TABLE 2.3
24 ECD 70-100-70 LOAD DATA SUMMARY

 

Page 5 of 242



 

 

cei-14-norman.ok-comp#1-unit 24 ECD-rpt   
 
 

  

 Parameter
90-100 Load, Run -

24 ECD R10
90-100 Load, Run - 

24 ECD R11
90-100 Load, Run - 

24 ECD R12 Average

Date (mm/dd/yy) 06/20/14 06/20/14 06/20/14 --
Start Time (hh:mm:ss) 12:18:07 13:50:07 15:15:07 --
End Time (hh:mm:ss) 13:28:07 15:00:07 16:25:05 --
Run Duration (min / run) 70 70 70 70
Bar. Pressure (in. Hg) 29.98 29.98 29.99 29.98
Amb. Temp. (°F) 87 84 88 86
Rel. Humidity (%) 58 55 49 54
Spec. Humidity (lb water / lb air) 0.015975 0.013715 0.013881 0.014524
Wind Speed (mph) 4.0 8.5 6.5 6.3
Wind Direction (--) SSE SE SE --
Inlet Gas Canister Pressure Start (inHg) -28.72 -20.11 -12.33 --
Inlet Gas Canister Pressure Stop (inHg) -20.11 -12.33 -2.64 --
Gross Fuel Heating Value (Btu/ft3) 2,526 2,526 2,526 2,526
Stack Flow (M2) (dscfh) 25,224 24,368 24,482 24,691
Stack Moisture (Method 4) 3.8 5.9 5.8 5.2

Gross Fuel Heating Value (Btu/ft3) 2,526.3 2,526.3 2,526.3 2,526.30
Average Inlet Fuel Flowrate (SCFH) 359.2 354.4 351.4 355.00
Average Inlet Mass Fuel Flowrate (lb/hr) 41.7 40.9 40.8 41.15
% Excess Air 235.6 240.6 241.6 239.24
CO₂ (%) - Modified method 3C 5.34 5.26 5.21 5.27
O₂ (%) - Modified Method 3C 14.80 14.90 14.90 14.87
N₂ (%) - Modified Method 3C 79.86 79.90 79.80 79.85
Visual Emission (mm:ss) 0:00 0:00 0:00 0:00
CO (ppmvd) 7.92 7.32 6.64 7.29
CO (ppm@3%CO₂) 4.45 4.17 3.82 4.15
THC (ppmvw) 0.53 0.09 0.09 0.23
THC (ppm@3%CO₂) 0.30 0.05 0.05 0.13
THC (lb/hr) 0.00 0.00 0.00 0.00
VOC Destruction Efficiency (%) 99.996 99.999 99.999 99.998

TABLE 2.4
24 ECD 90-100 LOAD DATA SUMMARY

 
     All testing was conducted according to the requirement of 40 CFR 60.5413 and 40 CFR 60.5412.
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3.0  SOURCE OPERATION 
 
3.1 PROCESS DESCRIPTION 
 
The unit tested was Emission Combustion Device on Flare Unit, Size 24 (24 ECD). It is a highly engineered 
product to provide essential environmental solution to oil and gas industry. It is a full suite of environmental of 
environmental equipment to control site emissions.  
 
3.2 SAMPLING LOCATION 
 
The sample ports were located approximately 12.6 feet above grade level on the exhaust system. The stack had a 
46 inches inner diameter and was equipped with two, 3 inch ports oriented at 90 degrees. The ports were 4.8 duct 
diameters downstream from the flare tip and 1.02 duct diameters upstream from the stack exit to the atmosphere. 
THC and CO samples for gaseous emissions were continuously drawn from the exhaust system at one sample port 
with three sampling points located at 16.7 percent, 50 percent, and 83.3 percent of the stack diameter. All visual 
emission observation was made by viewing the point where the exhaust system exited to the atmosphere at the top 
of the exhaust stack. All fuel sampling was continuously drawn from the fuel supply system with silonite-coated 
stainless steel evacuated canister from a tap located at 8 pipe diameter, 24 inches upstream of any interference. All 
flow, fixed gases and moisture sampling was continuously drawn from the exhaust system at two ports with 24 
points across the stack according to Method 1. 
 
 
4.0   SAMPLING AND ANALYTICAL PROCEDURES 
 
4.1  TEST METHODS 
 
The emission test on the Emission Combustion Device on Flare Unit, Size 24 at the Norman Facility was 
performed following United States Environmental Protection Agency (EPA) methods described by the Code of 
Federal Regulations (CFR).  Table 4.1 outlines the specific methods performed on June 20-24, 2014. 
 

TABLE 4.1 
SUMMARY OF SAMPLING METHODS 

 

Pollutant or Parameter 
Sampling 
Method 

Analysis Method 

Sample Point Location EPA Method 1 Equal Area Method 

Stack Flow Rate EPA Method 2 S-Type Pitot Tube 

Fuel Flow Rate EPA Method 2A Volume Displacement 

CO2,O2, Methane EPA Method 3C Gas Chromatograph-TCD 

Stack Moisture Content EPA Method 4 
Gravimetric Analysis or 
Section 16.4 FFactor Based 
Calculation 

Carbon Monoxide EPA Method 10 
Nondispersive Infrared 
Analyzer 

Visual Emission EPA Method 22 Visual Observation 
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Pollutant or Parameter 
Sampling 
Method 

Analysis Method 

Total Hydrocarbons EPA Method 25A Flame Ionization Detector 

Fuel Content Analysis 
ASTM D 1945-03,  
ASTM D 3588-98 

Gas Chromatograph 

      
4.2 INSTRUMENT CONFIGURATION AND OPERATIONS FOR GAS ANALYSIS 
 
The sampling and analysis procedures used during these tests conform with the methods outlined in the Code of 
Federal Regulations (CFR), Title 40, Part 60, Appendix A, Methods 1, 2, 2a, 3c 4, 10, 22, 25a, ASTM D1945-03, 
and ASTM D3588-98.  
 
Figure 4.1 depicts the sample system used for the CO, THC, CO2, and O2 tests.  A heated stainless steel probe was 
inserted into the sample port of the stack to extract gas measurements from the emission stream at three points 
located at 16.7, 50, and 83.3 percent across the stack diameter. The gas sample was continuously pulled through 
the probe and transported, via heat-traced Teflon® tubing, a stainless steel minimum-contact condenser designed 
to dry the sample.  Transportation of the sample, through Teflon® tubing, continued into the sample manifold 
within the mobile laboratory via a stainless steel/Teflon® diaphragm pump.  From the manifold, the sample was 
partitioned to the CO analyzers through rotameters that controlled the flow rate of the sample.  Exhaust samples 
were routed to the THC analyzer prior to gas conditioning. 
 
Figure 4.1 shows that the sample system was also equipped with a separate path through which a calibration gas 
could be delivered to the probe and back through the entire sampling system.  This allowed for convenient 
performance of system bias checks as required by the testing methods. 
 
All instruments were housed in an air-conditioned, trailer-mounted mobile laboratory.  Gaseous calibration 
standards were provided in aluminum cylinders with the concentrations certified by the vendor.  EPA Protocol 
No. 1 was used to determine the cylinder concentrations where applicable (i.e. CO calibration gases).   
 
Table 4.2 provides a description of the analyzers used for the instrument portion of the tests.  All data from the 
continuous monitoring instruments were recorded on a Logic Beach Portable Data Logging System Hyperlogger 
which retrieves calibrated electronic data from each instrument every one second and reports an average of the 
collected data every 30 seconds. Data records can be found in Appendix A and B of this report.  
 
Figure 4.2 represents the sample system used for moisture and flow testing.  An inconel probe with an inconel 3/8 
inches tubing, pitots tube and thermocouple were inserted into the sample ports of the stack to extract gas 
measurements from the emission stream through a glass impinger train.  Flow rates were monitored with oil filled 
manometers and total sample volumes were measured with a dry gas meter. Tedlar bags were collected at the exit 
of this train. 
 
Three test runs for each of the firing rate at 0-30-0 percent, 30-70-30 percent, 70-100-70 percent, and 90-100 
percent  (ramp up, ramp down) of approximately 61 minutes each were conducted on the Emission Combustion 
Device on Flare Unit, Size 24 for CO, THC, CO2, and O2. 
 
The stack gas analysis for O2 and CO2 concentrations was performed in accordance with procedures set forth in 
EPA Method 3C. The sample were collected in a tedlar bag and analyzed by GC-TCD at an offsite laboratory. 
 
CO emission concentrations were quantified in accordance with procedures set forth in EPA Method 10.  A 
continuous nondispersive infrared (NDIR) analyzer was used for this purpose.  
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THC emission concentrations were quantified in accordance with procedures set forth in EPA Method 25a.  A 
continuous flame ionization (FID) analyzer was used for this purpose.  
 
 

TABLE 4.2 
ANALYTICAL INSTRUMENTATION 

 

Parameter 
Manufacturer 

and Model 
Range Sensitivity Detection Principle 

CO Thermo 48C 
User may 

select up to 
10,000 ppm 

0.1 ppm 
Infrared absorption, gas filter 
correlation detector, microprocessor 
based linearization. 

THC VIG 210 
User may 

select up to 
10,000 ppm 

0.1 ppm Flame Ionization Detector 
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RM 7E, (08-15-06), 12.1 Nomenclature.  The terms used in the equations are defined as follows

ACE = Analyzer calibration error, percent of calibration span.
BWS = Moisture content of sample gas as measured by Method 4 or other approved method, percent/100.

CAvg = Average unadjusted gas concentration indicated by data recorder for the test run.

CD = Pollutant concentration adjusted to dry conditions.

CDir = Measured concentration of a calibration gas (low, mid, or high) when introduced in direct calibration mode. 

CGas = Average effluent gas concentration adjusted for bias.

CM = Average of initial and final system calibration bias (or 2-point system calibration error) check responses for the upscale calibration gas.

CMA = Actual concentration of the upscale calibration gas, ppmv.

CO = Average of the initial and final system calibration bias (or 2-point system calibration error) check responses from the low-level (or zero) calibration gas.

CS = Measured concentration of a calibration gas (low, mid, or high) when introduced in system calibration mode.

CSS = Concentration of NOx measured in the spiked sample.

CSp ke = Concentration of NOx in the undiluted spike gas.

CCalc = Calculated concentration of NOx in the spike gas diluted in the sample.

CV = Manufacturer certified concentration of a calibration gas (low, mid, or high). 

CW = Pollutant concentration measured under moist sample conditions, wet basis.

CS = Calibration span.

D = Drift assessment, percent of calibration span.
Ep = The predicted response for the low-level and mid-level gases based on a linear response line between the zero and high-level response.

EffNO2 = NO2 to NO converter efficiency, percent.

H = High calibration gas, designator.

L = Low calibration gas, designator.

M = Mid calibration gas, designator.

NOFinal = The average NO concentration observed with the analyzer in the NO mode during the converter efficiency test in Section 16.2.2.

NOxCorr = The NOx concentration corrected for the converter efficiency.

NOxFinal = The final NOx concentration observed during the converter efficiency test in Section 16 2 2.

NOxPeak = The highest NOx concentration observed during the converter efficiency test in Section 16.2.2.
QSpike = Flow rate of spike gas introduced in system calibration mode, L/min.

QTotal = Total sample flow rate during the spike test, L/min.

R = Spike recovery, percent.

SB = System bias, percent of calibration span.
SBi = Pre-run system bias, percent of calibration span.

SBf = Post-run system bias, percent of calibration span.

SB / DAlt = Alternative absolute difference criteria to pass bias and/or drift checks.

SCE = System calibration error, percent of  calibration span.
SCEi = Pre-run system calibration error, percent of calibration span.

SCEfinal = Post-run system calibration error, percent of calibration span. 

Z = Zero calibration gas, designator.

40CFR60.355(b)(1), (09-20-06), Nomenclature.  The terms used in the equations are defined as follows

Pr = reference combustor inlet absolute pressure at 101.3 kilopascals ambient pressure, mm Hg

Po = observed combustor inlet absolute pressure at test, mm Hg

Ho = observed humidity of ambient air, g H2O/g air

e = transcendental constant, 2.718
Ta = ambient temperature, K

cei-14-norman#1-24 ECD-gas r1-12 App. A
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RM 19, (07-29-06), 12.1 Nomenclature.  The terms used in the equations are defined as follows

AdjFactor = Percent oxygen or carbon dioxide adjustment applied to a target pollutant
Bwa = Moisture fraction of ambient air, percent.

Btu = British thermal unit
%C = Concentration of carbon from an ultimate analysis of fuel, weight percent.

%CO2d,%CO2w = Concentration of carbon dioxide on a dry and wet basis, respectively, percent.

C P / CDP = Combustor inlet pressure / compressor discharge pressure (mm Hg); note, some manufactures reference as PCD.

E = Pollutant emission rate, ng/J (lb/million Btu).
Ea = Average pollutant rate for the specified performance test period, ng/J (lb/million Btu).

Eao, Eai = Average pollutant rate of the control device, outlet and inlet, respectively, for the performance test period, ng/J (lb/million Btu).

Ebi = Pollutant rate from the steam generating unit, ng/J (lb/million Btu).

Ebo = Pollutant emission rate from the steam generating unit, ng/J (lb/million Btu).

Eci = Pollutant rate in combined effluent, ng/J (lb/million Btu).

Eco = Pollutant emission rate in combined effluent, ng/J (lb/million Btu).

Ed = Average pollutant rate for each sampling period (e g.,24-hr Method 6B sample or 24-hr fuel sample) or for each fuel lot (e g., amount of fuel bunkered), ng/J (lb/million Btu)

Edi = Average inlet SO2 rate for each sampling period d, ng/J (lb/million Btu).

Eg = Pollutant rate from gas turbine, ng/J (lb/million Btu).

Ega = Daily geometric average pollutant rate, ng/J (lbs/million Btu) or ppm corrected to 7 percent O2.

Ejo,Eji = Matched pair hourly arithmetic average pollutant rate, outlet and inlet, respectively, ng/J (lb/million Btu) or ppm corrected to 7 percent O2.

Eh = Hourly average pollutant, ng/J (lb/million Btu).

Ehj = Hourly arithmetic average pollutant rate for hour "j," ng/J (lb/million Btu) or ppm corrected to 7 percent O2.

EXP = Natural logarithmic base (2.718) raised to the value enclosed by brackets.

Fc = Ratio of the volume of carbon dioxide produced to the gross calorific value of the fuel from Method 19
Fd, Fw, Fc = Volumes of combustion components per unit of heat content, scm/J (scf/million Btu).

ft3 = cubic feet
G = ideal gas conversion factor

(385.23 SCF/lb-mol at 68 deg F & 14.696 psia)

GCM = gross Btu per SCF (constant, compound based)

GCV = Gross calorific value of the fuel consistent with the ultimate analysis, kJ/kg (Btu/lb).
GCVp, GCVr = Gross calorific value for the product and raw fuel lots, respectively, dry basis, kJ/kg (Btu/lb).

%H = Concentration of hydrogen from an ultimate analysis of fuel, weight percent.

Hb = Heat input rate to the steam generating unit from fuels fired in the steam generating unit, J/hr (million Btu/hr).

Hg = Heat input rate to gas turbine from all fuels fired in the gas turbine, J/hr (million Btu/hr).

%H2O = Concentration of water from an ultimate analysis of fuel, weight percent.

Hr = Total numbers of hours in the performance test period (e.g., 720 hours for 30-day performance test period).

K = volume of combustion component per pound of component (constant)

K = Conversion factor, 10−5 (kJ/J)/(%) [106 Btu/million Btu].
Kc = (9 57 scm/kg)/% [(1.53 scf/lb)/%].

Kcc = (2 0 scm/kg)/% [(0.321 scf/lb)/%].

Khd = (22.7 scm/kg)/% [(3 64 scf/lb)/%].

Khw = (34.74 scm/kg)/% [(5 57 scf/lb)/%].

Kn = (0 86 scm/kg)/% [(0.14 scf/lb)/%].

Ko = (2 85 scm/kg)/% [(0.46 scf/lb)/%].

Ks = (3 54 scm/kg)/% [(0.57 scf/lb)/%].

Ksu fur = 2x104 Btu/wt%-MMBtu
Kw = (1.30 scm/kg)/% [(0.21 scf/lb)/%].

lb = pound

ln = Natural log of indicated value.
Lp,Lr = Weight of the product and raw fuel lots, respectively, metric ton (ton).

%N = Concentration of nitrogen from an ultimate analysis of fuel, weight percent.

M% = mole percent

mol = mole

MW = molecular weight (lb/lb-mol)
MWAIR = molecular weight of air ( lb/lb-mole)1

NCM = net Btu per SCF (constant based on compound)
%O = Concentration of oxygen from an ultimate analysis of fuel, weight percent.

%O2d, %O2w = Concentration of oxygen on a dry and wet basis, respectively, percent.

PB = barometirc pressure, in Hg

Ps = Potential SO2 emissions, percent.

%S = Sulfur content of as-fired fuel lot, dry basis, weight percent.

Se = Standard deviation of the hourly average pollutant rates for each performance test period, ng/J (lb/million Btu).

%Sf = Concentration of sulfur from an ultimate analysis of fuel, weight percent.

S(wt%)  = weight percent of sulfur, per lab analysis by appropriate ASTM standard 
Si = Standard deviation of the hourly average inlet pollutant rates for each performance test period, ng/J (lb/million Btu).

So = Standard deviation of the hourly average emission rates for each performance test period, ng/J (lb/million Btu).

%Sp, %Sr = Sulfur content of the product and raw fuel lots respectively, dry basis, weight percent.

SCF = standard cubic feet

SH = specific humidity, pounds of water per pound of air
t0.95 = Values shown in Table 19-3 for the indicated number of data points n.

Tamb = ambient temperature, oF

W/D Factor = = conv. at 14.696 psia and

68 deg F (ref. Civil Eng. Ref. Manual, 7th Ed.)
XCO2=CO2 Correction factor, percent. 

Xk = Fraction of total heat input from each type of fuel k.  

1 0236

28.9625
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• %CO = carbon monoxide concentration (%)

• %CO2 = carbon dioxide concentration (%)

• %N2 = nitrogen concentration (%)

• %O2 = oxygen concentration (%)

•

• (%EA)avg = average excess air (%)

• (Fo)avg = average calculated fuel factor

•

• µ = Gas viscosity, micropoise
•

• 17.03 = mg/milliequivalents for ammonium ion
•

•

• A = distance upstream (in.)

• AD = stack diameters upstream (dia.)

• An = Area of nozzle, square feet

• As = area of stack (ft2)

• B = distance downstream (in.)

• BD = stack diameters downstream (dia.)

• bf = Average blockage factor calculated in Equation 26, dimensionless

• Bwm = meter moisture content (%)

• Bws = stack moisture content (%)

•

• C1 = -150.3162 (micropoise)

• C2 = 18.0614 (micropoise/K0.5)  = 13.4622 (micropoise/R0.5)

• C3 = 1.19183 × 106 (micropoise/K2)  = 3.86153 × 106 (micropoise/R2)

• C4 = 0.591123 (micropoise)

• C5 = 91.9723  (micropoise)

• C6 = 4.91705 × 10-5 (micropoise/K2)  = 1.51761 × 10-5 (micropoise/R2)

• Ca = Acetone blank concentration, mg/mg

• Cb = Concentration of NH3 ion in the back half of train (breakthrough)

• Cf = Concentration of NH3 ion in the front half of train (main catch)

• CfPM10 = Conc. of filterable PM10, gr/dscf

• CfPM2.5 = Conc. of filterable PM2.5, gr/dscf

• Ck = K Factor Constant, 849.8

• Cn = nozzle diameter constant, 0.03575

• Cp' = Coefficient for the pitot used in the preliminary traverse, dimensionless

%O2,wet = Oxygen content of gas stream, % by volume of wet gas. (Note:  The oxygen percentage 
used in Method 201A, Equation 3 is on a wet gas basis.  That means that since oxygen is typically 
measured on a dry gas basis, the measured percent O2 must be multiplied by the quantity (1 - Bws) to 
convert to the actual volume fraction.  Therefore, %O2,wet = (1 - Bws) * %O2, dry)

[(∆p)0.5]avg = Average of square roots of the velocity pressures measured during the preliminary 
traverse, inches W.C.

12.0 = Constant calculated as 60 percent of 20.5 square inch cross-sectional area of combined 
cyclone head, square inches

C = Cunningham correction factor for particle diameter, Dp, and calculated using the actual stack gas 
temperature, dimensionless

22.4 = liters of ideal gas per mol of substance at 0oC and 1 atm (ref. Civil Engineering Reference 
Manual, 7th ed. - Michael R. Lindeburg)

5.02 x 104 = constant derived from the molecular weight and correcting standard temperature and 
pressure (ref. Bay Area Air Quality Management District, Source Test Procedure ST-1B, Ammonia 
Integrated Sampling, Adopted January 20, 1982, Regulation 7-303)

Nomenclature

cei-14-norman#1-24 ECD-moisture R1-3 Nomenclature
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Nomenclature

• Cp = Pitot coefficient for the combined cyclone pitot, dimensionless

•

•

• D50 = Particle cut diameter, micrometers

• D50(N+1) = D50 value for cyclone IV calculated during the N+1 iterative step, micrometers

• D50-1 = Re-calculated particle cut diameters based on re-estimated Cr, micrometers

•

• D50N = D50 value for cyclone IV calculated during the Nth iterative step, micrometers

•

• De = equivalent stack diameter (in.)

• ∆H@ = ∆H @ 0.75 scfm (in. H2O)

• Havg = average orifice pressure (in. H2O)

• Dn = Inner diameter of sampling nozzle mounted on Cyclone I, inches

• Dna = actual nozzle diameter (in.)

• Dp = Physical particle size, micrometers

• p = velocity head (in. H2O)

• p1 = velocity head at first current traverse point (in. H2O)

• p'
1 = velocity head at first preliminary traverse point (in. H2O)

• pavg = average pitot tube differential pressure (in. H2O)

• pn = velocity head at subsequent current traverse point (in. H2O)

• pRM2 = method 2 velocity head (in. H2O)

• Ds = diameter of stack (in.)

• Fd = fuel f-factor (dscf/MMBtu)

• fO2 = stack gas fraction of O2, by volume, dry basis

• I = Percent isokinetic sampling, dimensionless

• K1 = standard volume correction, 17.65oR/in. Hg

• K4 = isokinetic conversion constant, 0.0945min•in.Hg/sec•oR

• K5 = water mass to std water vapor, 0.04715 ft3/g

• Kp = 85.49, ((ft/sec)/(pounds/mole -oR))

• L = length of stack (in.)

• Lfw = distance to far wall of stack (in.)

• Lnw = distance to near wall of stack (in.) [reference]

• m#x = weight measurements (g)

• M1 = Milligrams of PM collected on the filter, less than or equal to 2.5 micrometers

•

•

•

• ma = Mass of residue of acetone after evaporation, mg

• mc  = Mass of the NH4+ added to sample to form ammonium sulfate, mg

D50LL = Cut diameter for cyclone I corresponding to the 2.25 micrometer cut diameter for cyclone IV, 
micrometer

D50T = Cyclone I cut diameter corresponding to the middle of the overlap zone shown in Method 201A, 
Figure 10 of Section 17, micrometers

M2 = Milligrams of PM recovered from Container #2 (acetone blank corrected), greater than 10 
micrometers

M3 = Milligrams of PM recovered from Container #3 (acetone blank corrected), less than or equal to 
10 and greater than 2.5 micrometers

M4 = Milligrams of PM recovered from Container #4 (acetone blank corrected), less than or equal to 
2.5 micrometers

Cr = Re-estimated Cunningham correction factor for particle diameter equivalent to the actual cut size 
diameter and calculated using the actual stack gas temperature, dimensionless

Ccpm = Concentration of the condensable PM in the stack gas, dry basis, corrected to standard 
conditions, milligrams/dry standard cubic foot.

cei-14-norman#1-24 ECD-moisture R1-3 Nomenclature
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Nomenclature

• mcpm = Mass of the total condensable PM, mg

• Md = Molecular weight of dry gas, pounds/pound mole

• mfb = Mass of total CPM in field train recovery blank, mg

• mfx = final weight, avg of last two measurements (g)

• mg = Milligram

• mg/L = Milligram per liter

• mi = Mass of inorganic CPM, mg

• mib = Mass of inorganic CPM in field train recovery blank, mg

• Mn = total particulates (mg)

• mo = Mass of organic CPM, mg

• mob = Mass of organic CPM in field train blank, mg

• mr  = Mass of dried sample from inorganic fraction, mg

• mtx = tare weight (g)

• MW = molecular weight (lb/lb-mole)

• Mw = Molecular weight of wet gas, pounds/pound mole

• N = Normality of ammonium hydroxide titrant

• Na = null angle (deg.)

• Nre = Reynolds number, dimensionless

• Ntp = Number of iterative steps or total traverse points

• Pb = Pbar = barometric pressure (in. Hg)

• Pbar = barometric pressure (in. Hg)

• ppmCO = carbon monoxide concentration (ppm)

• ppmv =  Parts per million by volume

• ppmw = Parts per million by weight

• Ps = absolute stack pressure (in. Hg)

• Pstatic = static pressure (in. H2O)

• Pstd = standard pressure, 29.92 in. Hg

•  = total sampling time (min)

• Qaw = average stack wet flow rate (ascf/min)

• QI = Sampling rate for cyclone I to achieve specified D50

• Qm = estimated orifice flow rate, 0.750 acfm, else Vm/Q from previous run

• Qs = Sampling rate for cyclone I to achieve specified D50

• Qs(std) = total cyclone flow rate at standard conditions (dscf/min)

• Qsd = dry standard stack flow rate (dscfm)

• QsST = Dry gas sampling rate through the sampling assembly, dscfm

• Qsw = wet standard stack flow rate (ascfm)

• Rmax = Nozzle/stack velocity ratio parameter, dimensionless

• Rmin = Nozzle/stack velocity ratio parameter, dimensionless

• t1 = Sampling time at point 1, min

• tm = average gas meter temperature (oF)

• tm = average meter temperature (oF)

• Tm = Meter box and orifice gas temperature, oR

• tn = Sampling time at point n, min

• tr = Total projected run time, min

• Ts = Absolute stack gas temperature, oR

• Tstd = standard temperature, 68oF, 528oR

cei-14-norman#1-24 ECD-moisture R1-3 Nomenclature
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Nomenclature

• Tu = absolute temperature offset, 460oR

• Va = Volume of acetone blank, ml

• Vaw = Volume of acetone used in sample recovery wash, ml

• Vb = Volume of aliquot taken for IC analysis, ml

• Vc = Quantity of water captured in impingers and silica gel, ml

• Vf = final impinger volume (ml)

• Vi = initial impinger volume (ml)

• Vic = Volume of impinger contents sample, ml

• Vm = Dry gas meter volume sampled, acf

• Vm(std) = standard meter volume (dscf)

• vmax = Maximum gas velocity calculated from Equations 18 or 19, ft/sec

• vmax = maximum nozzle velocity (ft/sec)

• Vmf = final dry gas meter reading (dcf)

• Vmi = initial dry gas meter reading (dcf)

• vmin = Minimum gas velocity calculated from Method 201A, Equations 16 or 17, ft/sec

• Vms = Dry gas meter volume sampled, corrected to standard conditions, dscf

• vn = Sample gas velocity in the nozzle, ft/sec

• vorg = organics wash volume (ml)

• Vp = Volume of water added during train purge

• vs = average stack gas velocity (ft/sec)

• vsl = local velocity (ft/sec)

• Vt = total impinger volume (ml) = (Vf-Vi)

• Vt = Volume of NH4OH titrant, ml

• Vw(std) = volume of water vapor in gas sample at standard conditions (scf)

• vx = blank volume (ml)

• W = width of stack (in.)

• W2,3,4 = Weight of PM recovered from Containers #2, #3, and #4, mg

• Wa = Weight of blank residue in acetone used to recover samples, mg

• Wf = final impinger weight (g)

• Wi = initial impinger weight (g)

• Wt = total impinger weight (g) = (Wf-Wi)

• wx = blank weight of solids (g)

• Y = meter calibration factor (a.k.a gamma)

• Z = Ratio between estimated cyclone IV D50 values, dimensionless

• γ = Dry gas meter gamma value, dimensionless

• ∆H = Meter box orifice pressure drop, inches W.C.
•

• ∆p1 = Velocity pressure measured at point 1, inches W.C.

• ∆pavg = Average velocity pressure, inches W.C.

• ∆pm = Observed velocity pressure using S-type pitot tube in preliminary traverse, inches W.C.

• ∆pmax = Maximum velocity pressure, inches W.C.

• ∆pmin = Minimum velocity pressure, inches W.C.

• ∆pn = Velocity pressure measured at point n during the test run, inches W.C.

• ∆ps = Velocity pressure calculated in Method 201a, Equation 25, inches W.C.

• ∆ps1 = Velocity pressure adjusted for combined cyclone pitot tube, inches W.C.

∆H@ = Pressure drop across orifice at flow rate of 0.75 scfm at standard conditions, inches W.C.  
(Note:  Specific to each orifice and meter box.)
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Nomenclature

• ∆ps2 = Velocity pressure corrected for blockage, inches W.C.

• θ = Total run time, min

• ρa = Density of acetone, mg/ml (see label on bottle)

• Σn = total number of sampling points

cei-14-norman#1-24 ECD-moisture R1-3 Nomenclature
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The following information supports the spreadsheets for this testing project.

Given Data:

High Heating Values (HHV) are used for the Fuel Heating Value, F-Factor, and Fuel Flow Data per EPA requirements.

Molecular Weight of NOx (lb/lb-mole) = 46.01 Conversion Constant for NOx =

Molecular Weight of CO (lb/lb-mole) = 28.00 Conversion Constant for CO =

Molecular Weight of SO₂ (lb/lb-mole) = 64.00 Conversion Constant for SO₂ =

Molecular Weight of THC (propane) (lb/lb-mole) = 44.00 Conversion Constant for THC =

Molecular Weight of VOC (methane) (lb/lb-mole) = 16.00 Conversion Constant for VOC (methane) =

Molecular Weight of NH₃ (lb/lb-mole) = 17.03 Conversion Constant for NH₃ =

Molecular Weight of HCHO (lb/lb-mole) = 30.03 Conversion Constant for HCHO = 

NOTE: units are lb/ppm*ft3

Formulas:
1. Corrected Raw Average (CGas), 40CFR60, App. A, RM 7E, Eq. 7E-5 (08/15/06) 5. Emission Rate in lb/hr

2. Correction to % O2, 40CFR60, App. A, RM 20, Eq. 20-5 (11/26/02) 6. Emission Rate in tons per year

3. Correction to % O2 and ISO Conditions 7. Emission Concentration in lb/MMBtu (O2 based)

4  Method 19 stack exhaust flow (scfh) 8. Emission Concentration in g/hp*hr

Calculations, Formulas, and Constants

40CFR60, App. A., RM 19, Table 19-1

Ideal Gas Conversion Factor = 385.23 SCF/lb-mol at 68 deg F & 14.696 psia

Fuel Heating Value is based upon Air Hygiene's fuel gas calculation sheet.  All calculations are based upon a correction to 68 deg F & 14.696 psia

0.0000000726839

0.0000001661345

0.0000000779534

ASTM D 3588

0.0000000442074

0.0000001142175

0.0000000415336

0.0000001194351

cei-14-norman#1-24 ECD-gas r1-12 App. A
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UNITS 24 ECD R1 24 ECD R2 24 ECD R3 24 ECD R4 24 ECD R5 24 ECD R6 24 ECD R7 24 ECD R8 24 ECD R9 24 ECD R10 24 ECD R11 24 ECD R12

Start Time hh:mm:ss 12:49:05 14:27:05 15:53:05 14:55:19 16:20:19 17:51:19 10:18:19 11:45:19 13:15:19 12:18:07 13:50:07 15:15 07

End Time hh:mm:ss 13:59:05 15:37:05 17:03:05 16:05:19 17:30:19 19:01:19 11:28:19 12:55:19 14:25:19 13:28:07 15:00:07 16:25 05

Bar. Pressure in. Hg 30.06 29.92 30.02 29.95 29.94 29 94 29.81 29.88 29.88 29.98 29 98 29 99

Amb. Temp. F 77 86 84 83 82 81 84 82 81 87 84 88

Rel. Humidity % 80 58 62 59 54 57 58 55 60 58 55 49

Spec. Humidity lb water / lb air 0.015887 0.015494 0.015483 0 014273 0.012619 0 012900 0.014565 0.012884 0.013621 0.015975 0.013715 0.013881

Date mm/dd/yy 06/24/14 06/24/14 06/24/14 06/23/14 06/23/14 06/23/14 06/23/14 06/23/14 06/23/14 06/20/14 06/20/14 06/20/14

Unit Number 1 1 1 1 1 1 1 1 1 1 1 1

Load Designator % 0-30-0 0-30-0 0-30-0 30-70-30 30-70-30 30-70-30 70-100-70 70-100-70 70-100-70 90-100 90-100 90-100
Gross Fuel Heating Value Btu/ft3 2,545 2,545 2,545 2,545 2,545 2,545 2,521 2,521 2,521 2,526 2,526 2,526

Stack Flow (M2) dscfh 29,463 29,715 29,825 27,012 27,255 26,993 25,720 25,684 25,408 25,224 24,368 24,482

Stack Moisture Method 4 4.43 4.17 3.98 6.48 4.41 4.56 5.79 5.37 5.44 3.79 5.92 5.77

Wind Speed mph 20 1 2 4 5 0 8.5 7.3 6.7 4 8 5 7

Wind Direction -- WNW WNW S NE NW NO WIND NW NW NE SSE SE SE

CO₂ - Method 3C % 2.72 2.79 2.68 4.79 3 97 3.59 4 94 4.69 5.09 5.34 5.26 5.21
O₂ - Method 3C % 18.40 18.30 18.20 15.50 16.70 17 20 15.30 15.60 15.10 14.80 14 90 14 90
N₂ -Method 3C % 78.90 78.90 79.10 79.70 79.30 79 21 79.80 79.70 79.80 79.86 79 90 79 80
Excess Air % 757 33 723.43 678 50 279.74 394.31 463.43 265 29 286.72 253 05 235 55 240.57 241.60

RUN

Test Load: Multiple

Air Permit # : 40 CFR 60 Sub Part OOOO

Tester(s) / Test Unit(s): MSL/DG/CG/MC/208

Project Number: cei-14-norman.ok-comp#1

Manufacturer & Equipment: 24 ECD

Plant Name or Location: Norman Facility

Date: June 20, 2014

CIMARRON ENERGY, INC.

cei-14-norman#1-24 ECD-gas r1-12
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(mm/dd/yy)

°F

in Hg

RM4, 8.1.1.2 scf

≤0.75 cfm minutes

in

1 2 3

(mm/dd/yy) 06/24/14 06/24/14 06/24/14

% or w/DB 0-30-0 0-30-0 0-30-0

from ACS SAMP-CP-0023 SAMP-CP-0023 SAMP-CP-0023

(Y) 1.010 1.010 1.010

(H@) 1.877 1.877 1.877 in H₂O

from ACS 4-17-14-2 4-17-14-2 4-17-14-2

(Cp) 0.819 0.819 0.819

from ACS SAMP-SP-0001 SAMP-SP-0001 SAMP-SP-0001

60.0 60.0 60.0 in

from list inconel inconel inconel

from ACS SAMP-BC-0002 SAMP-BC-0002 SAMP-BC-0002

1600 W Tacoma Street

Broken Arrow, Oklahoma 74012

Min Sum Lee

(918) 307-8865

Unit Number

Operator TRS

Standard Temperature

Standard Pressure

68

29.92

Pitot Identification

Number of Ports Used

Port Inside Diameter

Stack Shape

Base Run Number

Number of Ports Available

Test Equipment Information

Run

(918) 307-9131

Address

City, State  Zip

Project Manager

Phone Number

Fax Number

METHOD 4 (MOISTURE) [MULTI POINT, NO VARIATION] SOURCE SAMPLING TITLE PAGE

Date for Preliminary Run 06/20/14

Company Name Air Hygiene International, Inc. (Tulsa, Oklahoma)

Test Information

Project # cei-14-norman.ok-comp#1

Source Information

Plant Name Norman Facility

Sampling Location 24 ECD

Fuel Type Gas, Propene

Required Sample Vol.

Run Duration

Impinger Case Number

Load

2

3.00

Circular

Meter Box Number

Meter Calibration Factor

Orifice Meter Coefficient

Testing Company Information

Pitot Tube Coefficient

Probe Number

Probe Length

21

65

1

0-30-0%

2

Test Date

(SS, Glass …. ) Liner Material

cei-14-norman#1-24 ECD-moisture R1-3 Title Page
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0-30-0%-1 0-30-0%-2 0-30-0%-3 Average Units

12:49 14:27 15:53 hh:mm

13:59 15:37 17:03 hh:mm

06/24/14 06/24/14 06/24/14 mm/dd/yy

1.010 1.010 1.010

0.819 0.819 0.819

548.350 598.100 647.100 ft³

597.200 646.650 695.750 ft³

48.850 48.550 48.650 48.683 ft³

65.00 65.00 65.00 65.00 min

77.42 74.96 77.75 76.71 °F

543.38 527.88 527.33 532.86 °F

30.06 29.92 30.02 30.00 in Hg

0.00 0.00 0.00 0.00 in H₂O

30.06 29.92 30.02 30.00 in Hg

1.85 1.86 1.85 1.85 in H₂O

30.20 30.06 30.16 30.14 in Hg

0.07 0.07 0.07 0.07 √(in H₂O)

0-30-0%-1 0-30-0%-2 0-30-0%-3 Average Units

33.00 35.30 32.60 33.63 g

15.10 9.60 10.10 11.60 g

48.19 44.98 42.78 45.31 ml

2.27 2.12 2.01 2.13 scf

48.9 48.6 48.6 48.7 dscf

4.43 4.17 3.98 4.19 %

100.00 100.00 100.00 100.00 %

4.43 4.17 3.98 4.19 %

0-30-0%-1 0-30-0%-2 0-30-0%-3 Average Units

2.7 2.8 2.7 2.7 %

18.4 18.3 18.2 18.3 %

78.9 78.9 79.1 79.0 %

29.18 29.18 29.15 29.17 lb/lb-mole

28.68 28.71 28.71 28.70 lb/lb-mole

757.3 723.4 678.5 719.8 %

0-30-0%-1 0-30-0%-2 0-30-0%-3 Average Units

5.32 5.29 5.28 5.30 ft/sec

3.04 3.04 3.04 3.04 ft²

972 967 965 968 acfm

31 31 31 31 wkscfh

29,463 29,715 29,825 29,668 dscfh

Stack Cross-Sectional Area

Actual Stack Flow Rate

Wet Standard Stack Flow Rate

Dry Standard Stack Flow Rate

Percent Excess Air

Average Stack Gas Velocity

Volumetric Flow Rate Data

Oxygen Content

Nitrogen Content

Stack Dry Molecular Weight

Stack Wet Molecular Weight

Calculated Stack Moisture

Saturated Stack Moisture

Reported Stack Moisture Content

Carbon Dioxide Content

Method 3C Gas Analysis Data

Impinger Water Weight Gain

Silica Gel Weight Gain

Total Water Volume Collected

Standard Water Vapor Volume

Standard Meter Volume

Absolute Stack Pressure

Average Orifice Pressure Drop

Absolute Meter Pressure

Avg Square Root Pitot Pressure

Moisture Content Data

Total Sampling Time

Average Meter Temperature

Average Stack Temperature

Barometric Pressure

Stack Static Pressure

Initial Meter Volume

Final Meter Volume

Total Meter Volume

Run Start Time

Run Stop Time

Test Date

Meter Calibration Factor

Pitot Tube Coefficient

Project # cei-14-norman.ok-comp#1

Historical Data

METHOD 4 (MOISTURE) [MULTI POINT, NO VARIATION] - RESULTS

Plant Name Norman Facility

Sampling Location 24 ECD

cei-14-norman#1-24 ECD-moisture R1-3 Results
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N/A N/A

Date 06/24/14 12:49 13:59

(%CO₂) (%O₂) (ppmCO) (%N₂) (%EA)avg

% % ppm % %

2.7 18.4 0.0 78.9 757.3 N/A

Date 06/24/14 14:27 15:37

(%CO₂) (%O₂) (ppmCO) (%N₂) (%EA)avg

% % ppm % %

2.8 18.3 0.0 78.9 723.4 N/A

Date 06/24/14 15:53 17:03

(%CO₂) (%O₂) (ppmCO) (%N₂) (%EA)avg

% % ppm % %

2.7 18.2 0.0 79.1 678.5 N/A

hh:mm lb/lb-mole

01:10 29.15 1.007

Dry Molecular 
Weight

Calculated
Fuel Factor

Excess 
Air

Fuel 
Factor in 

Range(Md) (Fo)avg

Sample
Analysis

Time

CO₂ 
Conc.

O₂ 
Conc.

Methane
Conc.

N₂ 
Conc.

Gas Analysis Data

Run Number 0-30-0%-3 Run Start Time

hh:mm lb/lb-mole

01:10 29.18 0.932

Run Stop Time

Sample
Analysis

Time

CO₂ 
Conc.

O₂ 
Conc.

Methane
Conc.

N₂ 
Conc.

Dry Molecular 
Weight

Calculated
Fuel Factor

Excess 
Air

Fuel 
Factor in 

Range(Md) (Fo)avg

Run Number 0-30-0%-2 Run Start Time Run Stop Time

Gas Analysis Data

Dry Molecular 
Weight

(Md)

N₂ 
Conc.

CO₂ 
Conc.

O₂ 
Conc.

Methane
Conc.

Excess 
Air

Fuel 
Factor in 

Range

hh:mm

01:10

Calculated
Fuel Factor

(Fo)avg

0.919

Sample
Analysis

Time

lb/lb-mole

29.18

0-30-0%-1 Run Start Time Run Stop Time

Gas Analysis Data

Fuel Type Min. Fuel Factor Max. Fuel FactorGas, Propene

METHOD 3C - DETERMINATION OF DRY MOLECULAR WEIGHT BY ANALYZER

06/20/14

Sampling Location 24 ECD

Project #

Operator

cei-14-norman.ok-comp#1 # of Ports Used

TRS

2

Plant Name Norman Facility Preliminary Date

Run Number

cei-14-norman#1-24 ECD-moisture R1-3 M3a - Mol Wt
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Date 06/24/14 Start Time 12:49 Stop Time 13:59

(Y)

(Vm) 48.850 dcf (Pb) 30.06 in Hg

(ts)avg 543 °F  (Pstatic) 0.00 in H₂O

(tm)avg 77 °F (H)avg 1.85 in H₂O

Impinger 1 Impinger 2 Impinger 3 Impinger 4 Impinger 5 Impinger 6 Impinger 7 Impinger 8

(g) (g) (g) (g)

Contents H₂O H₂O - Sil Gel

Final Value (Vf),(Wf) 757.80 722.40 568.10 925.80

Initial Value (Vi),(Wi) 736.40 712.50 566.40 910.70

Net Value (Vn),(Wn) 21.4 9.9 1.7 15.1

(Wt) 48.10 g (Vwsg(std)) 2.268 scf

(Vm(std)) 48.921 dscf (Bws(svp)) 100.00 %

(Bws(calc)) 4.43 % (Bws) 4.43 %

Date 06/24/14 Start Time 14:27 Stop Time 15:37

(Y)

(Vm) 48.550 dcf (Pb) 29.92 in Hg

(ts)avg 528 °F  (Pstatic) 0.00 in H₂O

(tm)avg 75 °F (H)avg 1.86 in H₂O

Impinger 1 Impinger 2 Impinger 3 Impinger 4 Impinger 5 Impinger 6 Impinger 7 Impinger 8

(g) (g) (g) (g)

Contents H₂O H₂O - Sil Gel

Final Value (Vf),(Wf) 688.00 659.30 736.30 998.70

Initial Value (Vi),(Wi) 757.80 722.40 568.10 989.10

Net Value (Vn),(Wn) -69.8 -63.1 168.2 9.6

(Wt) 44.90 g (Vwsg(std)) 2.117 scf

(Vm(std)) 48.619 dscf (Bws(svp)) 100.00 %

(Bws(calc)) 4.17 % (Bws) 4.17 %

Date 06/24/14 Start Time 15:53 Stop Time 17:03

(Y)

(Vm) 48.650 dcf (Pb) 30.02 in Hg

(ts)avg 527 °F  (Pstatic) 0.00 in H₂O

(tm)avg 78 °F (H)avg 1.85 in H₂O

Impinger 1 Impinger 2 Impinger 3 Impinger 4 Impinger 5 Impinger 6 Impinger 7 Impinger 8

(g) (g) (g) (g)

Contents H₂O H₂O - Sil Gel

Final Value (Vf),(Wf) 708.00 669.20 739.00 1008.80

Initial Value (Vi),(Wi) 688.00 659.30 736.30 998.70

Net Value (Vn),(Wn) 20.0 9.9 2.7 10.1

(Wt) 42.70 g (Vwsg(std)) 2.013 scf

(Vm(std)) 48.626 dscf (Bws(svp)) 100.00 %

(Bws(calc)) 3.98 % (Bws) 3.98 %

Std Meter Volume Sat. Moisture Content

Calc Moisture Content Final Moisture Content

Results

Total Weight Water Vol Weighed

Average Stack Temp Stack Static Pressure

Average Meter Temp Avg Orifice Pressure

Meter Box Number SAMP-CP-0023 Meter Cal Factor 1.010

Total Meter Volume Barometric Pressure

Calc Moisture Content Final Moisture Content

Moisture Content Data

Run Number 0-30-0%-3

Results

Total Weight Water Vol Weighed

Std Meter Volume Sat. Moisture Content

Average Stack Temp Stack Static Pressure

Average Meter Temp Avg Orifice Pressure

Meter Box Number SAMP-CP-0023 Meter Cal Factor 1.010

Total Meter Volume Barometric Pressure

Moisture Content Data

Run Number 0-30-0%-2

Std Meter Volume Sat. Moisture Content

Calc Moisture Content Final Moisture Content

Results

Total Weight Water Vol Weighed

Total Meter Volume Barometric Pressure

Average Stack Temp Stack Static Pressure

Average Meter Temp Avg Orifice Pressure

Moisture Content Data

Run Number 0-30-0%-1

Meter Box Number Meter Cal FactorSAMP-CP-0023 1.010

Sampling Location 24 ECD

Project #

TRSOperator

cei-14-norman.ok-comp#1 Ports Used 2

METHOD 4 - DETERMINATION OF MOISTURE CONTENT IN STACK GASES

Plant Name Norman Facility Preliminary Date 06/20/14

cei-14-norman#1-24 ECD-moisture R1-3 M4 - Moisture
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(Cp) 0.819

(ts) 543.4 F

(tm) 77.4

(H@) 1.877 in H₂O

Train Pre 0.000 ft³/min@ 15.0 in Hg (p1/2
avg) 0.07 in H₂O

PASS Post 0.000 ft³/min@ 15.0 in Hg (Y) 1.010 (Bws) 4.43 %

Pitot Pre (+) 0.2 in H₂O for 15.0 sec (Md) 29.18 lb/lb-mole

Pre (-) 0.2 in H₂O for 15.0 sec (Dna) in (Qm) 0.75 acfm

Post (+) 0.2 in H₂O for 15.0 sec (Dn ) 0.4627 in (K)

Post (-) 0.2 in H₂O for 15.0 sec in

in

 (Pb) 30.06 in Hg

Pre PASS  (Pstatic) 0.00 in H₂O

Post PASS  (Ps) 30.06 in Hg

 (Pm) 30.20 in Hg

Weights Imp 1 Imp 2 Imp 3 Imp 4 Imp 5 Imp 6 Imp 7 Imp 8

Start 12:49 End 13:59 Pre 736.4 712.5 566.4 910.7 ml

Post 757.8 722.4 568.1 925.8 ml

Dry Gas Desired Actual Impinger CPM Meter Meter Square Local Cumul. Cumul. Est-Run

Traverse Sampling Timer Meter Velocity Orifice Orifice Stack Snorkel Filter Exit Cond. Filter Inlet Outlet Pump Root Stack Meter Percent Meter

Point # Time Time Reading Head H H Temp Temp Temp Temp Temp Temp Temp Temp Vacuum P Velocity Volume IsoKinetic Volume

() (Vm) (p) (Hd) (Ha) (ts) (248±25°F) (248±25°F) (≤68°F) (≤--°F) (--±--°F) (tmi) (tmo) (p1/2) (vs)l (Vm)std (I) (Vm)std

min hh:mm:ss ft³ in H₂O in H₂O in H₂O F F F F F F F F in Hg √(in H₂O) ft/sec dscf % dscf

A-1 0.0 00:00:00 548.350 0.005 1.877 1.90 540 250 52 76 76 0.0 0.07 5.33 2.059 49.408

A-2 2.7 00:02:43 550.400 0.005 1.877 1.90 685 250 50 76 76 0.0 0.07 5.71 4.117 49.408

A-3 5.4 00:05:25 552.450 0.005 1.877 1.90 715 250 49 76 76 0.0 0.07 5.78 6.176 49.408

A-4 8.1 00:08:07 554.500 0.005 1.877 1.90 720 250 48 77 77 0.0 0.07 5.79 8.231 49.385

A-5 10.8 00:10:50 556.550 0.005 1.877 1.80 735 250 48 77 77 0.0 0.07 5.83 10.235 49.128

A-6 13.5 00:13:33 558.550 0.005 1.877 1.80 710 251 48 77 77 0.0 0.07 5.77 12.289 49.158

A-7 16.3 00:16:15 560.600 0.005 1.877 1.90 640 250 48 77 77 0.0 0.07 5.59 14.344 49.180

A-8 19.0 00:18:58 562.650 0.005 1.877 1.80 585 250 49 77 77 0.0 0.07 5.45 16.399 49.196

A-9 21.7 00:21:40 564.700 0.005 1.877 1.80 495 250 49 77 77 0.0 0.07 5.21 18.453 49.208

A-10 24.4 00:24:22 566.750 0.005 1.877 1.90 462 250 50 77 77 0.0 0.07 5.12 20.508 49.218

A-11 27.1 00:27:05 568.800 0.005 1.877 1.80 350 250 50 77 77 0.0 0.07 4.80 22.512 49.117

A-12 29.8 00:29:47 570.800 0.005 1.877 1.80 268 250 50 78 78 0.0 0.07 4.55 24.562 49.125

B-1 32.5 00:32:30 572.850 0.005 1.877 1.90 495 250 53 78 78 0.0 0.07 5.21 26.563 49.040

B-2 35.2 00:35:12 574.850 0.005 1.877 1.80 645 250 52 77 77 0.0 0.07 5.60 28.618 49.059

B-3 37.9 00:37:55 576.900 0.005 1.877 1.90 680 249 50 77 77 0.0 0.07 5.69 30.622 48.996

B-4 40.6 00:40:37 578.900 0.005 1.877 1.90 711 250 48 78 78 0.0 0.07 5.77 32.673 49.010

B-5 43.3 00:43:20 580.950 0.005 1.877 1.80 695 250 46 78 78 0.0 0.07 5.73 34.674 48.951

B-6 46.0 00:46:03 582.950 0.005 1.877 1.80 680 250 46 78 78 0.0 0.07 5.69 36.724 48.966

B-7 48.8 00:48:45 585.000 0.005 1.877 1.90 575 250 46 78 78 0.0 0.07 5.42 38.725 48.916

B-8 51.5 00:51:28 587.000 0.005 1.877 1.80 520 251 45 78 78 0.0 0.07 5.28 40.776 48.931

B-9 54.2 00:54:10 589.050 0.005 1.877 1.80 385 250 45 78 78 0.0 0.07 4.90 42.776 48.887

B-10 56.9 00:56:53 591.050 0.005 1.877 1.90 315 250 46 78 78 0.0 0.07 4.69 44.827 48.903

B-11 59.6 00:59:35 593.100 0.005 1.877 1.80 230 250 46 79 79 0.0 0.07 4.43 46.874 48.912

B-12 62.3 01:02:18 595.150 0.005 1.877 1.90 205 250 46 79 79 0.0 0.07 4.35 48.921 48.921

Last Pt 65.0 01:05:00 597.200

Final Val 65.0 01:05:00 597.200 Max Vac 0.0 48.921

0.01 1.85 543 250 48 77 77 0.07 5.32

< 3.0

Project # Run Number Average Stack Temp

Sampling Location Operator Pitot Coefficient

METHOD 4 (MOISTURE) [MULTI POINT, NO VARIATION] SOURCE SAMPLING TITLE PAGE ISOKINETIC SAMPLING DATA

Plant Name Date Ideal Nozzle Diameter and IsoKinetic Factor SetupNorman Facility

24 ECD

cei-14-norman.ok-comp#1

06/24/14

TRS

0-30-0%-1

Leak Checks

Square Root PMeter Box Number

Stack Moisture Content

Average Meter Temp

Meter Cal Factor

SAMP-CP-0023

Sampling Equipment

SAMP-MN-0001

Probe Length 60

SAMP-SP-0001

Absolute Stack Pressure

Stack Dry Molecular WeightLow Flow Meter

Estimated Orifice Flow Rate

Orifice Meter Coefficient

Average Nozzle Diameter

P to H Isokinetic FactorSuggested Nozzle Diameter

Probe Number

Pressures

SAMP-BC-0002

inconel

Impinger Case Number

Absolute Meter Pressure

Run Time

Nozzle Measurements Liner Material Barometric Pressure

Sample Case / Oven Number Stack Static Pressure

Wash 
Volumes

Final Values

Average Values

77

cei-14-norman#1-24 ECD-moisture R1-3 Isocalc - Run (1)
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(Cp) 0.819

(ts) 527.9 F

(tm) 75.0

(H@) 1.877 in H₂O

Train Pre 0.000 ft³/min@ 15.0 in Hg (p1/2
avg) 0.07 in H₂O

PASS Post 0.000 ft³/min@ 15.0 in Hg (Y) 1.010 (Bws) 4.17 %

Pitot Pre (+) 0.2 in H₂O for 15.0 sec (Md) 29.18 lb/lb-mole

Pre (-) 0.2 in H₂O for 15.0 sec (Dna) in (Qm) 0.75 acfm

Post (+) 0.2 in H₂O for 15.0 sec (Dn ) 0.4623 in (K)

Post (-) 0.2 in H₂O for 15.0 sec in

in

 (Pb) 29.92 in Hg

Pre PASS  (Pstatic) 0.00 in H₂O

Post PASS  (Ps) 29.92 in Hg

 (Pm) 30.06 in Hg

Weights Imp 1 Imp 2 Imp 3 Imp 4 Imp 5 Imp 6 Imp 7 Imp 8

Start 14:27 End 15:37 Pre 757.8 722.4 568.1 989.1 ml

Post 688.0 659.3 736.3 998.7 ml

Dry Gas Desired Actual Impinger CPM Meter Meter Square Local Cumul. Cumul. Est-Run

Traverse Sampling Timer Meter Velocity Orifice Orifice Stack Snorkel Filter Exit Cond. Filter Inlet Outlet Pump Root Stack Meter Percent Meter

Point # Time Time Reading Head H H Temp Temp Temp Temp Temp Temp Temp Temp Vacuum P Velocity Volume IsoKinetic Volume

() (Vm) (p) (Hd) (Ha) (ts) (248±25°F) (248±25°F) (≤68°F) (≤--°F) (--±--°F) (tmi) (tmo) (p1/2) (vs)l (Vm)std (I) (Vm)std

min hh:mm:ss ft³ in H₂O in H₂O in H₂O F F F F F F F F in Hg √(in H₂O) ft/sec dscf % dscf

A-1 0.0 00:00:00 598.100 0.005 1.877 1.90 586 250 44 74 74 0.0 0.07 5.46 2.057 49.363

A-2 2.7 00:02:43 600.150 0.005 1.877 1.90 622 250 44 74 74 0.0 0.07 5.56 4.164 49.965

A-3 5.4 00:05:25 602.250 0.005 1.877 1.90 660 250 43 74 74 0.0 0.07 5.65 6.221 49.764

A-4 8.1 00:08:07 604.300 0.005 1.877 1.90 688 250 42 74 74 0.0 0.07 5.72 8.227 49.363

A-5 10.8 00:10:50 606.300 0.005 1.877 1.80 700 250 42 74 74 0.0 0.07 5.75 10.283 49.361

A-6 13.5 00:13:33 608.350 0.005 1.877 1.90 665 250 43 74 74 0.0 0.07 5.67 12.290 49.160

A-7 16.3 00:16:15 610.350 0.005 1.877 1.80 532 250 43 74 74 0.0 0.07 5.32 14.246 48.844

A-8 19.0 00:18:58 612.300 0.005 1.877 1.90 484 250 43 74 74 0.0 0.07 5.19 16.253 48.758

A-9 21.7 00:21:40 614.300 0.005 1.877 1.90 442 250 44 74 74 0.0 0.07 5.07 18.310 48.825

A-10 24.4 00:24:22 616.350 0.005 1.877 1.80 356 250 44 74 74 0.0 0.07 4.83 20.366 48.878

A-11 27.1 00:27:05 618.400 0.005 1.877 1.90 320 250 45 75 75 0.0 0.07 4.72 22.319 48.695

A-12 29.8 00:29:47 620.350 0.005 1.877 1.80 260 251 45 75 75 0.0 0.07 4.53 24.371 48.742

B-1 32.5 00:32:30 622.400 0.005 1.877 1.80 595 251 45 75 75 0.0 0.07 5.49 26.424 48.782

B-2 35.2 00:35:12 624.450 0.005 1.877 1.90 600 250 44 75 75 0.0 0.07 5.50 28.476 48.817

B-3 37.9 00:37:55 626.500 0.005 1.877 1.90 615 251 44 75 75 0.0 0.07 5.54 30.479 48.767

B-4 40.6 00:40:37 628.500 0.005 1.877 1.80 635 250 44 76 76 0.0 0.07 5.59 32.428 48.642

B-5 43.3 00:43:20 630.450 0.005 1.877 1.80 644 250 45 76 76 0.0 0.07 5.61 34.477 48.673

B-6 46.0 00:46:03 632.500 0.005 1.877 1.90 655 250 45 76 76 0.0 0.07 5.64 36.526 48.701

B-7 48.8 00:48:45 634.550 0.005 1.877 1.90 660 250 45 76 76 0.0 0.07 5.65 38.575 48.726

B-8 51.5 00:51:28 636.600 0.005 1.877 1.90 590 250 45 76 76 0.0 0.07 5.47 40.524 48.629

B-9 54.2 00:54:10 638.550 0.005 1.877 1.80 438 250 46 76 76 0.0 0.07 5.06 42.573 48.654

B-10 56.9 00:56:53 640.600 0.005 1.877 1.90 411 250 46 76 76 0.0 0.07 4.99 44.572 48.624

B-11 59.6 00:59:35 642.600 0.005 1.877 1.80 266 250 46 76 76 0.0 0.07 4.55 46.620 48.647

B-12 62.3 01:02:18 644.650 0.005 1.877 1.90 245 249 46 76 76 0.0 0.07 4.49 48.620 48.620

Last Pt 65.0 01:05:00 646.650

Final Val 65.0 01:05:00 646.650 Max Vac 0.0 48.620

0.01 1.86 528 250 44 75 75 0.07 5.29

Final Values

Average Values

75

Run Time

Wash 
Volumes

Impinger Case Number SAMP-BC-0002 Absolute Stack Pressure

Absolute Meter Pressure

Nozzle Measurements Liner Material inconel Barometric Pressure

Sample Case / Oven Number Stack Static Pressure

Probe Number SAMP-SP-0001

Probe Length 60 Pressures

Low Flow Meter SAMP-MN-0001 Stack Dry Molecular Weight

< 3.0

Average Nozzle Diameter Estimated Orifice Flow Rate

Suggested Nozzle Diameter P to H Isokinetic Factor

Sampling Location 24 ECD Operator TRS

METHOD 4 (MOISTURE) [MULTI POINT, NO VARIATION] SOURCE SAMPLING TITLE PAGE ISOKINETIC SAMPLING DATA

Plant Name Norman Facility Date 06/24/14 Ideal Nozzle Diameter and IsoKinetic Factor Setup

Pitot Coefficient

Project # cei-14-norman.ok-comp#1 Run Number 0-30-0%-2 Average Stack Temp

Meter Box Number SAMP-CP-0023 Square Root P

Meter Cal Factor Stack Moisture Content

Average Meter Temp

Leak Checks Sampling Equipment Orifice Meter Coefficient

cei-14-norman#1-24 ECD-moisture R1-3 Isocalc - Run (2)
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(Cp) 0.819

(ts) 527.3 F

(tm) 77.8

(H@) 1.877 in H₂O

Train Pre 0.000 ft³/min@ 15.0 in Hg (p1/2
avg) 0.07 in H₂O

PASS Post 0.000 ft³/min@ 15.0 in Hg (Y) 1.010 (Bws) 3.98 %

Pitot Pre (+) 0.2 in H₂O for 15.0 sec (Md) 29.15 lb/lb-mole

Pre (-) 0.2 in H₂O for 15.0 sec (Dna) in (Qm) 0.75 acfm

Post (+) 0.3 in H₂O for 15.0 sec (Dn ) 0.4600 in (K)

Post (-) 0.2 in H₂O for 15.0 sec in

in

 (Pb) 30.02 in Hg

Pre PASS  (Pstatic) 0.00 in H₂O

Post PASS  (Ps) 30.02 in Hg

 (Pm) 30.16 in Hg

Weights Imp 1 Imp 2 Imp 3 Imp 4 Imp 5 Imp 6 Imp 7 Imp 8

Start 15:53 End 17:03 Pre 688.0 659.3 736.3 998.7 ml

Post 708.0 669.2 739.0 1008.8 ml

Dry Gas Desired Actual Impinger CPM Meter Meter Square Local Cumul. Cumul. Est-Run

Traverse Sampling Timer Meter Velocity Orifice Orifice Stack Snorkel Filter Exit Cond. Filter Inlet Outlet Pump Root Stack Meter Percent Meter

Point # Time Time Reading Head H H Temp Temp Temp Temp Temp Temp Temp Temp Vacuum P Velocity Volume IsoKinetic Volume

() (Vm) (p) (Hd) (Ha) (ts) (248±25°F) (248±25°F) (≤68°F) (≤--°F) (--±--°F) (tmi) (tmo) (p1/2) (vs)l (Vm)std (I) (Vm)std

min hh:mm:ss ft³ in H₂O in H₂O in H₂O F F F F F F F F in Hg √(in H₂O) ft/sec dscf % dscf

A-1 0.0 00:00:00 647.100 0.005 1.877 1.90 585 250 43 76 76 0.0 0.07 5.45 2.106 50.546

A-2 2.7 00:02:43 649.200 0.005 1.877 1.90 588 250 43 76 76 0.0 0.07 5.46 4.162 49.944

A-3 5.4 00:05:25 651.250 0.005 1.877 1.90 646 251 44 76 76 0.0 0.07 5.61 6.218 49.744

A-4 8.1 00:08:07 653.300 0.005 1.877 1.80 654 250 44 76 76 0.0 0.07 5.63 8.273 49.640

A-5 10.8 00:10:50 655.350 0.005 1.877 1.80 680 250 44 76 76 0.0 0.07 5.69 10.279 49.338

A-6 13.5 00:13:33 657.350 0.005 1.877 1.80 644 250 45 77 77 0.0 0.07 5.60 12.330 49.321

A-7 16.3 00:16:15 659.400 0.005 1.877 1.90 632 250 45 77 77 0.0 0.07 5.57 14.332 49.140

A-8 19.0 00:18:58 661.400 0.005 1.877 1.90 585 250 46 77 77 0.0 0.07 5.45 16.284 48.853

A-9 21.7 00:21:40 663.350 0.005 1.877 1.80 512 250 46 78 78 0.0 0.07 5.26 18.382 49.019

A-10 24.4 00:24:22 665.450 0.005 1.877 1.90 364 250 46 78 78 0.0 0.07 4.84 20.430 49.033

A-11 27.1 00:27:05 667.500 0.005 1.877 1.90 233 250 47 78 78 0.0 0.07 4.44 22.479 49.044

A-12 29.8 00:29:47 669.550 0.005 1.877 1.80 195 250 47 78 78 0.0 0.07 4.32 24.427 48.853

B-1 32.5 00:32:30 671.500 0.005 1.877 1.80 515 250 49 78 78 0.0 0.07 5.27 26.424 48.784

B-2 35.2 00:35:12 673.500 0.005 1.877 1.80 575 250 48 78 78 0.0 0.07 5.43 28.472 48.810

B-3 37.9 00:37:55 675.550 0.005 1.877 1.90 622 250 48 78 78 0.0 0.07 5.55 30.421 48.673

B-4 40.6 00:40:37 677.500 0.005 1.877 1.80 661 250 48 78 78 0.0 0.07 5.65 32.418 48.628

B-5 43.3 00:43:20 679.500 0.005 1.877 1.80 670 250 48 78 78 0.0 0.07 5.67 34.416 48.588

B-6 46.0 00:46:03 681.500 0.005 1.877 1.80 655 250 49 78 78 0.0 0.07 5.63 36.414 48.552

B-7 48.8 00:48:45 683.500 0.005 1.877 1.90 640 250 49 79 79 0.0 0.07 5.59 38.459 48.579

B-8 51.5 00:51:28 685.550 0.005 1.877 1.90 532 250 49 79 79 0.0 0.07 5.31 40.503 48.604

B-9 54.2 00:54:10 687.600 0.005 1.877 1.80 504 250 49 79 79 0.0 0.07 5.24 42.547 48.625

B-10 56.9 00:56:53 689.650 0.005 1.877 1.90 446 250 49 79 79 0.0 0.07 5.08 44.542 48.591

B-11 59.6 00:59:35 691.650 0.005 1.877 1.90 291 250 50 79 79 0.0 0.07 4.62 46.586 48.612

B-12 62.3 01:02:18 693.700 0.005 1.877 1.80 227 250 51 80 80 0.0 0.07 4.42 48.626 48.626

Last Pt 65.0 01:05:00 695.750

Final Val 65.0 01:05:00 695.750 Max Vac 0.0 48.626

0.01 1.85 527 250 47 78 78 0.07 5.28

Final Values

Average Values

78

Run Time

Wash 
Volumes

Impinger Case Number SAMP-BC-0002 Absolute Stack Pressure

Absolute Meter Pressure

Nozzle Measurements Liner Material inconel Barometric Pressure

Sample Case / Oven Number Stack Static Pressure

Probe Number SAMP-SP-0001

Probe Length 60 Pressures

Low Flow Meter SAMP-MN-0001 Stack Dry Molecular Weight

< 3.0

Average Nozzle Diameter Estimated Orifice Flow Rate

Suggested Nozzle Diameter P to H Isokinetic Factor

Sampling Location 24 ECD Operator TRS

METHOD 4 (MOISTURE) [MULTI POINT, NO VARIATION] SOURCE SAMPLING TITLE PAGE ISOKINETIC SAMPLING DATA

Plant Name Norman Facility Date 06/24/14 Ideal Nozzle Diameter and IsoKinetic Factor Setup

Pitot Coefficient

Project # cei-14-norman.ok-comp#1 Run Number 0-30-0%-3 Average Stack Temp

Meter Box Number SAMP-CP-0023 Square Root P

Meter Cal Factor Stack Moisture Content

Average Meter Temp

Leak Checks Sampling Equipment Orifice Meter Coefficient

cei-14-norman#1-24 ECD-moisture R1-3 Isocalc - Run (3)
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Unit Data Weather Data
Meas. Stack Moisture 4.4  % 30 06  in. Hg

Stack Exhaust Flow (M2) 29,715  SCFH 80  %

77  o F

0.015887  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH
A1 06/24/14 12:49:05 18570 17.28 7.23 2.33 2.54 3.32 106.90 115.00

06/24/14 12:49:35 18600 17.13 7.32 2.36 2.66 3.32 106.90 115.00
06/24/14 12:50:05 18630 17.03 6.96 2.10 2.71 3.10 106.80 105.00
06/24/14 12:50:35 18660 17.09 7.01 2.09 2.70 3.10 106.80 105.00
06/24/14 12:51:05 18690 17.11 6.68 1.64 2.68 3.35 106.80 115.00
06/24/14 12:51:35 18720 17.22 6.15 1.71 2.62 3.35 106.80 115.00
06/24/14 12:52:05 18750 17.13 5.89 1.81 2.65 3.35 106.80 126.00
06/24/14 12:52:35 18780 17.04 6.31 1.83 2.73 3.35 106.80 126.00
06/24/14 12:53:05 18810 17.12 6.20 1.62 2.68 3.35 106.80 126.00
06/24/14 12:53:35 18840 17.23 5.71 1.65 2.60 3.35 106.80 126.00
06/24/14 12:54:05 18870 17.20 5.81 1.62 2.61 4.29 106.80 136.00
06/24/14 12:54:35 18900 16.75 6.03 1.25 2.91 4.29 106.80 136.00
06/24/14 12:55:05 18930 16.82 6.02 1.31 2.84 4.68 106.90 147.00
06/24/14 12:55:35 18960 16.70 6.04 1.14 2.96 4.68 106.90 147.00
06/24/14 12:56:05 18990 16.82 6.00 1.54 2.88 4.93 106.90 137.00
06/24/14 12:56:35 19020 16.77 6.25 1.41 2.88 4.93 106.90 137.00
06/24/14 12:57:05 19050 16.68 6.59 1.11 2.98 4.40 107.00 126.00
06/24/14 12:57:35 19080 16.76 5.82 1.23 2.91 4.40 107.00 126.00
06/24/14 12:58:05 19110 16.74 6.04 1.55 2.95 4.79 107.00 137.00
06/24/14 12:58:35 19140 16.79 6.37 1.23 2.88 4.79 107.00 137.00
06/24/14 12:59:05 19170 16.57 5.98 1.03 3.02 4.37 107.10 136.00
06/24/14 12:59:35 19200 16.75 5.91 1.21 2.93 4.37 107.10 136.00
06/24/14 13:00:05 19230 16.74 6.00 1.37 2.92 4.62 107.20 136.00
06/24/14 13:00:35 19260 16.92 5.95 1.47 2.81 4.62 107.20 136.00
06/24/14 13:01:05 19290 16.68 6.18 2.11 2.93 4.62 107.30 147.00
06/24/14 13:01:35 19320 16.59 8.73 1.80 3.03 4.62 107.30 147.00
06/24/14 13:02:05 19350 16.63 9.46 1.70 3.02 4.57 107.50 136.00
06/24/14 13:02:35 19380 16.79 7.68 1.88 2.91 4.57 107.50 136.00
06/24/14 13:03:05 19410 16.70 7.56 1.47 2.93 4.54 107.60 147.00
06/24/14 13:03:35 19440 16.59 6.61 1.93 3.03 4.54 107.60 147.00
06/24/14 13:04:05 19470 16.72 8.83 1.30 2.96 4.37 107.80 147.00
06/24/14 13:04:35 19500 16.69 6.53 1.33 2.95 4.37 107.80 147.00
06/24/14 13:05:05 19530 16.73 6.12 1.88 2.95 2.74 108.00 125.00
06/24/14 13:05:35 19560 17.00 8.27 2.07 2.83 2.74 108.00 125.00
06/24/14 13:06:05 19590 17.35 7.28 2.59 2.50 2.96 108.10 104.00
06/24/14 13:06:35 19620 17.27 6.23 1.62 2.57 2.96 108.10 104.00
06/24/14 13:07:05 19650 17.33 5.16 1.56 2.54 3.04 108.30 104.00
06/24/14 13:07:35 19680 17.33 4.98 1.50 2.54 3.04 108.30 104.00
06/24/14 13:08:05 19710 17.29 5.02 1.84 2.55 3.02 108.50 125.00
06/24/14 13:08:35 19740 17.35 5.91 1.90 2.53 3.02 108.50 125.00
06/24/14 13:09:05 19770 17.39 5.56 2.15 2.48 2.96 108.70 104.00
06/24/14 13:09:35 19800 17.49 5.86 1.56 2.44 2.96 108.70 104.00
06/24/14 13:10:05 19830 17.40 5.14 2.52 2.45 4.26 108.90 125.00
06/24/14 13:10:35 19860 17.33 7.03 2.46 2.52 4.26 108.90 125.00
06/24/14 13:11:05 19890 16.78 7.03 1.85 2.80 4.62 109.20 136.00
06/24/14 13:11:35 19920 16.40 10.88 2.13 3.16 4.62 109.20 136.00

A2 06/24/14 13:12:05 19950 16.66 12.57 3.28 3.00 5.12 109.30 147.00
06/24/14 13:12:35 19980 16.65 11.60 2.12 2.97 5.12 109.30 147.00
06/24/14 13:13:05 20010 16.47 10.19 1.53 3.09 4.54 109.60 136.00
06/24/14 13:13:35 20040 16.66 8.09 1.30 2.99 4.54 109.60 136.00
06/24/14 13:14:05 20070 16.70 6.24 1.17 2.96 4.51 109.80 125.00
06/24/14 13:14:35 20100 16.67 5.54 1.06 2.97 4.51 109.80 125.00
06/24/14 13:15:05 20130 16.74 5.91 1.73 2.98 3.82 110.00 125.00
06/24/14 13:15:35 20160 17.01 7.69 2.26 2.78 3.82 110.00 125.00
06/24/14 13:16:05 20190 17.00 6.87 1.67 2.77 4.04 110.20 125.00
06/24/14 13:16:35 20220 17.00 5.73 1.76 2.76 4.04 110.20 125.00
06/24/14 13:17:05 20250 16.87 6.69 1.91 2.85 4.12 110.40 135.00
06/24/14 13:17:35 20280 16.78 7.25 2.12 2.92 4.12 110.40 135.00
06/24/14 13:18:05 20310 16.91 8.19 1.89 2.83 3.96 110.60 125.00
06/24/14 13:18:35 20340 17.03 7.08 2.12 2.78 3.96 110.60 125.00

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
June 24, 2014

24 ECD
Norman Facility

0-30-0 Load, Run - 24 ECD R1

cei-14-norman#1-24 ECD-gas r1-12 App. B
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Unit Data Weather Data
Meas. Stack Moisture 4.4  % 30 06  in. Hg

Stack Exhaust Flow (M2) 29,715  SCFH 80  %

77  o F

0.015887  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
June 24, 2014

24 ECD
Norman Facility

0-30-0 Load, Run - 24 ECD R1

06/24/14 13:19:05 20370 17.01 7.14 1.92 2.71 4.18 110.80 135.00
06/24/14 13:19:35 20400 16.81 7.47 1.84 2.90 4.18 110.80 135.00
06/24/14 13:20:05 20430 16.85 7.47 1.41 2.88 4.01 111.00 125.00
06/24/14 13:20:35 20460 16.89 5.96 1.40 2.83 4.01 111.00 125.00
06/24/14 13:21:05 20490 16.96 5.50 1.50 2.81 4.24 111.20 125.00
06/24/14 13:21:35 20520 16.90 5.58 1.44 2.81 4.24 111.20 125.00
06/24/14 13:22:05 20550 16.74 6.16 1.83 2.92 3.82 111.30 125.00
06/24/14 13:22:35 20580 16.91 7.65 2.33 2.84 3.82 111.30 125.00
06/24/14 13:23:05 20610 16.99 7.59 1.40 2.76 3.38 111.40 114.00
06/24/14 13:23:35 20640 16.98 5.29 1.37 2.76 3.38 111.40 114.00
06/24/14 13:24:05 20670 17.27 5.36 1.79 2.62 2.68 111.30 104.00
06/24/14 13:24:35 20700 17.38 5.79 2.62 2.49 2.68 111.30 104.00
06/24/14 13:25:05 20730 17.45 5.69 1.76 2.45 2.55 111.20 104.00
06/24/14 13:25:35 20760 17.42 5.55 2.02 2.46 2.55 111.20 104.00
06/24/14 13:26:05 20790 17.41 6.62 3.11 2.48 2.68 111.20 114.00
06/24/14 13:26:35 20820 17.35 7.60 1.96 2.50 2.68 111.20 114.00
06/24/14 13:27:05 20850 17.29 6.24 3.02 2.56 4.84 111.10 125.00
06/24/14 13:27:35 20880 16.74 8.13 1.60 2.85 4.84 111.10 125.00
06/24/14 13:28:05 20910 16.55 7.72 1.59 3.06 4.73 110.90 136.00
06/24/14 13:28:35 20940 16.52 8.98 2.66 3.05 4.73 110.90 136.00
06/24/14 13:29:05 20970 16.47 11.99 2.04 3.12 4.21 110.80 135.00
06/24/14 13:29:35 21000 16.64 9.96 1.64 3.02 4.21 110.80 135.00
06/24/14 13:30:05 21030 16.79 7.17 3.75 2.91 4.24 110.60 135.00
06/24/14 13:30:35 21060 16.76 12.85 2.35 2.91 4.24 110.60 135.00
06/24/14 13:31:05 21090 16.65 9.74 2.29 3.00 4.12 110.40 146.00
06/24/14 13:31:35 21120 16.58 9.69 1.68 3.04 4.12 110.40 146.00
06/24/14 13:32:05 21150 16.69 8.22 1.79 2.96 3.88 110.20 146.00
06/24/14 13:32:35 21180 16.73 8.84 2.46 2.94 3.88 110.20 146.00
06/24/14 13:33:05 21210 16.67 9.80 2.38 2.98 3.90 110.10 135.00
06/24/14 13:33:35 21240 16.59 10.00 1.69 3.04 3.90 110.10 135.00
06/24/14 13:34:05 21270 16.94 7.42 1.64 2.84 3.24 110.00 104.00
06/24/14 13:34:35 21300 17.01 6.25 1.98 2.77 3.24 110.00 104.00

A3 06/24/14 13:35:05 21330 16.99 6.78 2.27 2.76 3.96 109.90 136.00
06/24/14 13:35:35 21360 16.87 8.41 2.29 2.85 3.96 109.90 136.00
06/24/14 13:36:05 21390 16.77 8.64 2.28 2.91 3.43 109.80 125.00
06/24/14 13:36:35 21420 16.89 8.54 1.60 2.86 3.43 109.80 125.00
06/24/14 13:37:05 21450 17.02 6.14 1.49 2.74 3.71 109.70 125.00
06/24/14 13:37:35 21480 16.95 5.83 1.53 2.76 3.71 109.70 125.00
06/24/14 13:38:05 21510 16.89 6.14 1.36 2.82 3.74 109.70 125.00
06/24/14 13:38:35 21540 16.77 6.16 1.51 2.90 3.74 109.70 125.00
06/24/14 13:39:05 21570 16.89 6.76 2.08 2.84 3.74 109.70 125.00
06/24/14 13:39:35 21600 16.90 7.32 2.44 2.82 3.74 109.70 125.00
06/24/14 13:40:05 21630 16.79 8.82 2.11 2.88 2.38 109.70 104.00
06/24/14 13:40:35 21660 17.24 7.94 2.43 2.65 2.38 109.70 104.00
06/24/14 13:41:05 21690 17.34 7.50 2.63 2.55 3.07 109.70 104.00
06/24/14 13:41:35 21720 17.28 7.42 2.49 2.53 3.07 109.70 104.00
06/24/14 13:42:05 21750 17.48 6.79 1.84 2.45 2.80 109.80 104.00
06/24/14 13:42:35 21780 17.33 5.81 1.69 2.53 2.80 109.80 104.00
06/24/14 13:43:05 21810 17.34 5.44 2.53 2.51 2.52 109.80 94.00
06/24/14 13:43:35 21840 17.40 6.94 1.99 2.48 2.52 109.80 94.00
06/24/14 13:44:05 21870 17.35 5.86 1.36 2.50 2.38 109.90 93.00
06/24/14 13:44:35 21900 17.46 5.26 1.44 2.46 2.38 109.90 93.00
06/24/14 13:45:05 21930 17.44 5.17 1.26 2.43 3.71 109.90 125.00
06/24/14 13:45:35 21960 17.32 5.39 1.26 2.53 3.71 109.90 125.00
06/24/14 13:46:05 21990 16.72 5.61 1.81 2.86 4.37 110.00 146.00
06/24/14 13:46:35 22020 16.70 8.66 1.61 2.95 4.37 110.00 146.00
06/24/14 13:47:05 22050 16.76 7.44 1.52 2.93 4.51 110.00 146.00
06/24/14 13:47:35 22080 16.75 6.53 1.19 2.91 4.51 110.00 146.00
06/24/14 13:48:05 22110 16.57 6.54 1.36 3.04 3.96 110.10 136.00
06/24/14 13:48:35 22140 16.67 6.86 1.44 3.00 3.96 110.10 136.00

cei-14-norman#1-24 ECD-gas r1-12 App. B
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Unit Data Weather Data
Meas. Stack Moisture 4.4  % 30 06  in. Hg

Stack Exhaust Flow (M2) 29,715  SCFH 80  %

77  o F

0.015887  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
June 24, 2014

24 ECD
Norman Facility

0-30-0 Load, Run - 24 ECD R1

06/24/14 13:49:05 22170 16.78 6.55 1.21 2.91 4.51 110.00 136.00
06/24/14 13:49:35 22200 16.88 5.68 1.26 2.84 4.51 110.00 136.00
06/24/14 13:50:05 22230 16.77 5.76 1.75 2.90 4.12 109.90 136.00
06/24/14 13:50:35 22260 16.68 7.61 1.33 2.97 4.12 109.90 136.00
06/24/14 13:51:05 22290 16.73 6.49 1.41 2.96 4.26 109.80 125.00
06/24/14 13:51:35 22320 16.80 6.46 1.60 2.89 4.26 109.80 125.00
06/24/14 13:52:05 22350 16.75 6.88 1.45 2.91 3.85 109.80 125.00
06/24/14 13:52:35 22380 16.60 6.58 1.20 3.02 3.85 109.80 125.00
06/24/14 13:53:05 22410 16.76 6.44 1.46 2.92 4.26 109.80 136.00
06/24/14 13:53:35 22440 16.83 6.36 1.47 2.86 4.26 109.80 136.00
06/24/14 13:54:05 22470 16.89 6.09 1.38 2.83 4.01 109.70 136.00
06/24/14 13:54:35 22500 16.66 5.85 1.05 2.95 4.01 109.70 136.00
06/24/14 13:55:05 22530 16.58 6.08 1.16 3.04 3.07 109.70 114.00
06/24/14 13:55:35 22560 16.73 6.46 1.78 2.94 3.07 109.70 114.00
06/24/14 13:56:05 22590 16.80 7.87 2.46 2.90 2.82 109.70 125.00
06/24/14 13:56:35 22620 16.96 8.72 1.81 2.81 2.82 109.70 125.00
06/24/14 13:57:05 22650 17.12 6.75 2.08 2.67 3.07 109.70 114.00
06/24/14 13:57:35 22680 17.34 6.20 1.58 2.53 3.07 109.70 114.00
06/24/14 13:58:05 22710 17.23 5.71 2.17 2.59 2.96 109.70 104.00
06/24/14 13:58:35 22740 17.27 6.58 1.92 2.56 2.96 109.70 104.00
06/24/14 13:59:05 22770 17.23 6.09 1.76 2.59 2.68 109.70 104.00

RAW AVERAGE 16.93 6.99 1.79 2.80 3.80 109.31 125.66

O₂ CO THC CO₂ Press. Trans Temp. Trans. F-Flow Trans.
INST-22-0005 INST-CO-0034 INST-VC-0006 INST-22-0005

(%) (ppmvd) (ppmvw) (%) (in. H2O) (oF) (SCFH)
Initial Zero 0.05 -0.04 0.08 0.06
Final Zero 0.03 0.01 -0.02 0.08
Avg. Zero 0.04 -0.02 0.03 0.07

Initial UpScale 12.11 10.75 2.95 9.23
Final UpScale 12.07 10.81 3.08 9.21
Avg. UpScale 12.09 10.78 3.02 9.22

Upscale Cal Gas 12.25 11.00 3.04 9.33

O₂ CO THC CO₂
17.17 7.14 1.88 2.78
16.41 6.82 1.80 2.66
N/A 0.02 0.01 N/A

Serial Number:

Corrected Raw Average (ppm/% wet basis)

B
ia

s

EMISSIONS DATA

Emission Rate (lb/hr)

Corrected Raw Average (ppm/% dry basis)

cei-14-norman#1-24 ECD-gas r1-12 App. B
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Unit Data Weather Data
Meas. Stack Moisture 4.2  % 29 92  in. Hg

Stack Exhaust Flow (M2) 29,825  SCFH 58  %

86  o F

0.015494  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH
A1 06/24/14 14:27:05 24450 17.42 5.48 1.85 2.46 2.55 107.50 94.00

06/24/14 14:27:35 24480 17.41 6.05 2.74 2.45 2.55 107.50 94.00
06/24/14 14:28:05 24510 17.34 7.46 2.72 2.51 2.27 107.50 104.00
06/24/14 14:28:35 24540 17.40 7.22 2.53 2.47 2.27 107.50 104.00
06/24/14 14:29:05 24570 17.37 7.00 2.76 2.49 2.13 107.50 104.00
06/24/14 14:29:35 24600 17.56 7.38 2.16 2.38 2.13 107.50 104.00
06/24/14 14:30:05 24630 17.52 6.30 2.12 2.37 2.55 107.50 94.00
06/24/14 14:30:35 24660 17.49 6.17 1.82 2.40 2.55 107.50 94.00
06/24/14 14:31:05 24690 17.40 5.66 1.69 2.46 2.27 107.60 104.00
06/24/14 14:31:35 24720 17.50 5.70 1.86 2.40 2.27 107.60 104.00
06/24/14 14:32:05 24750 17.55 5.70 1.75 2.37 3.99 107.60 147.00
06/24/14 14:32:35 24780 17.22 5.55 1.31 2.51 3.99 107.60 147.00
06/24/14 14:33:05 24810 16.58 5.96 1.17 3.01 3.32 107.60 126.00
06/24/14 14:33:35 24840 16.67 6.50 1.65 3.01 3.32 107.60 126.00
06/24/14 14:34:05 24870 17.03 7.29 3.06 2.74 3.60 107.60 126.00
06/24/14 14:34:35 24900 17.03 8.83 2.82 2.75 3.60 107.60 126.00
06/24/14 14:35:05 24930 17.07 7.67 2.18 2.70 4.12 107.70 126.00
06/24/14 14:35:35 24960 16.83 6.65 1.65 2.80 4.12 107.70 126.00
06/24/14 14:36:05 24990 16.69 7.31 1.86 2.96 3.99 107.70 126.00
06/24/14 14:36:35 25020 16.73 7.79 2.02 2.90 3.99 107.70 126.00
06/24/14 14:37:05 25050 16.84 8.45 2.20 2.89 4.12 107.80 136.00
06/24/14 14:37:35 25080 16.85 7.78 2.21 2.83 4.12 107.80 136.00
06/24/14 14:38:05 25110 16.69 8.84 2.73 2.95 4.10 107.80 115.00
06/24/14 14:38:35 25140 16.70 10.23 2.53 2.94 4.10 107.80 115.00
06/24/14 14:39:05 25170 16.76 9.84 2.42 2.91 3.96 107.90 126.00
06/24/14 14:39:35 25200 16.90 8.99 2.36 2.83 3.96 107.90 126.00
06/24/14 14:40:05 25230 16.86 8.00 1.73 2.81 3.16 107.90 105.00
06/24/14 14:40:35 25260 16.81 6.83 1.65 2.89 3.16 107.90 105.00
06/24/14 14:41:05 25290 17.21 6.17 1.51 2.62 2.91 107.90 115.00
06/24/14 14:41:35 25320 17.33 5.43 1.60 2.55 2.91 107.90 115.00
06/24/14 14:42:05 25350 17.31 5.25 1.53 2.50 3.04 107.80 115.00
06/24/14 14:42:35 25380 17.18 5.39 1.57 2.61 3.04 107.80 115.00
06/24/14 14:43:05 25410 17.07 5.62 1.67 2.70 2.66 107.70 94.00
06/24/14 14:43:35 25440 17.12 6.06 2.76 2.67 2.66 107.70 94.00
06/24/14 14:44:05 25470 17.27 7.64 2.49 2.60 1.88 107.50 83.00
06/24/14 14:44:35 25500 17.61 6.98 2.39 2.34 1.88 107.50 83.00
06/24/14 14:45:05 25530 17.60 6.43 2.67 2.32 2.19 107.40 115.00
06/24/14 14:45:35 25560 17.54 7.04 2.21 2.36 2.19 107.40 115.00
06/24/14 14:46:05 25590 17.55 6.78 2.60 2.38 2.08 107.10 104.00
06/24/14 14:46:35 25620 17.61 6.47 2.04 2.33 2.08 107.10 104.00
06/24/14 14:47:05 25650 17.63 5.89 1.78 2.31 1.97 107.00 94.00
06/24/14 14:47:35 25680 17.64 5.82 2.68 2.28 1.97 107.00 94.00
06/24/14 14:48:05 25710 17.62 6.68 2.20 2.31 3.07 106.90 126.00
06/24/14 14:48:35 25740 17.41 6.14 1.90 2.42 3.07 106.90 126.00
06/24/14 14:49:05 25770 17.16 6.22 2.41 2.64 2.96 106.70 105.00
06/24/14 14:49:35 25800 17.18 7.40 2.73 2.62 2.96 106.70 105.00

A2 06/24/14 14:50:05 25830 17.21 7.23 2.38 2.63 3.38 106.50 115.00
06/24/14 14:50:35 25860 17.20 6.43 2.01 2.60 3.38 106.50 115.00
06/24/14 14:51:05 25890 17.03 6.11 2.22 2.73 3.02 106.40 115.00
06/24/14 14:51:35 25920 17.14 6.72 1.99 2.67 3.02 106.40 115.00
06/24/14 14:52:05 25950 17.14 6.08 1.87 2.64 3.04 106.20 115.00
06/24/14 14:52:35 25980 17.20 6.08 2.52 2.61 3.04 106.20 115.00
06/24/14 14:53:05 26010 17.16 6.45 2.00 2.62 3.21 106.10 115.00
06/24/14 14:53:35 26040 17.04 6.27 1.96 2.71 3.21 106.10 115.00
06/24/14 14:54:05 26070 17.10 6.32 2.12 2.68 2.82 105.90 126.00
06/24/14 14:54:35 26100 17.15 6.47 2.63 2.64 2.82 105.90 126.00
06/24/14 14:55:05 26130 17.16 7.90 3.57 2.65 3.10 105.90 126.00
06/24/14 14:55:35 26160 17.10 8.60 2.58 2.67 3.10 105.90 126.00
06/24/14 14:56:05 26190 17.05 6.93 1.78 2.70 3.10 105.80 126.00
06/24/14 14:56:35 26220 17.07 6.91 2.89 2.71 3.10 105.80 126.00

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
June 24, 2014

24 ECD
Norman Facility

0-30-0 Load, Run - 24 ECD R2
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Unit Data Weather Data
Meas. Stack Moisture 4.2  % 29 92  in. Hg

Stack Exhaust Flow (M2) 29,825  SCFH 58  %

86  o F

0.015494  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
June 24, 2014

24 ECD
Norman Facility

0-30-0 Load, Run - 24 ECD R2

06/24/14 14:57:05 26250 17.14 7.20 2.19 2.66 3.13 105.80 115.00
06/24/14 14:57:35 26280 17.20 6.74 2.15 2.62 3.13 105.80 115.00
06/24/14 14:58:05 26310 17.16 6.13 1.78 2.63 3.27 105.70 115.00
06/24/14 14:58:35 26340 17.02 6.07 1.83 2.73 3.27 105.70 115.00
06/24/14 14:59:05 26370 17.15 6.12 2.10 2.64 2.99 105.70 115.00
06/24/14 14:59:35 26400 17.15 6.49 2.18 2.64 2.99 105.70 115.00
06/24/14 15:00:05 26430 17.11 6.46 2.33 2.66 3.40 105.70 105.00
06/24/14 15:00:35 26460 17.03 7.55 2.92 2.73 3.40 105.70 105.00
06/24/14 15:01:05 26490 17.05 9.10 2.49 2.71 2.88 105.70 83.00
06/24/14 15:01:35 26520 17.14 7.21 2.17 2.67 2.88 105.70 83.00
06/24/14 15:02:05 26550 17.30 6.37 2.57 2.57 2.33 105.80 84.00
06/24/14 15:02:35 26580 17.46 6.81 2.21 2.44 2.33 105.80 84.00
06/24/14 15:03:05 26610 17.48 6.46 2.91 2.40 2.85 105.80 115.00
06/24/14 15:03:35 26640 17.30 6.90 3.22 2.52 2.85 105.80 115.00
06/24/14 15:04:05 26670 17.36 8.25 2.86 2.51 2.44 105.90 105.00
06/24/14 15:04:35 26700 17.42 7.08 2.52 2.47 2.44 105.90 105.00
06/24/14 15:05:05 26730 17.46 6.55 1.82 2.42 3.35 105.90 126.00
06/24/14 15:05:35 26760 17.12 5.79 1.96 2.57 3.35 105.90 126.00
06/24/14 15:06:05 26790 17.16 7.02 2.09 2.66 2.82 106.00 105.00
06/24/14 15:06:35 26820 17.27 6.76 2.53 2.56 2.82 106.00 105.00
06/24/14 15:07:05 26850 17.37 7.06 3.03 2.49 2.66 106.00 105.00
06/24/14 15:07:35 26880 17.33 7.64 2.27 2.51 2.66 106.00 105.00
06/24/14 15:08:05 26910 17.18 7.24 2.60 2.61 3.07 106.00 126.00
06/24/14 15:08:35 26940 17.21 7.90 2.71 2.60 3.07 106.00 126.00
06/24/14 15:09:05 26970 17.14 7.28 1.90 2.65 2.80 105.90 105.00
06/24/14 15:09:35 27000 17.23 6.60 2.16 2.59 2.80 105.90 105.00
06/24/14 15:10:05 27030 17.26 6.79 2.28 2.56 2.68 105.90 115.00
06/24/14 15:10:35 27060 17.19 7.03 3.01 2.60 2.68 105.90 115.00
06/24/14 15:11:05 27090 17.25 7.90 2.05 2.57 2.82 105.80 105.00
06/24/14 15:11:35 27120 17.15 6.34 1.87 2.64 2.82 105.80 105.00
06/24/14 15:12:05 27150 17.24 6.42 2.62 2.59 2.57 105.70 105.00
06/24/14 15:12:35 27180 17.24 7.44 3.06 2.57 2.57 105.70 105.00

A3 06/24/14 15:13:05 27210 17.30 7.94 2.81 2.53 2.74 105.50 126.00
06/24/14 15:13:35 27240 17.30 7.31 3.23 2.53 2.74 105.50 126.00
06/24/14 15:14:05 27270 17.16 8.19 3.76 2.62 2.63 105.40 105.00
06/24/14 15:14:35 27300 17.12 9.29 2.98 2.66 2.63 105.40 105.00
06/24/14 15:15:05 27330 17.16 8.55 3.99 2.63 2.66 105.20 105.00
06/24/14 15:15:35 27360 17.37 9.78 4.84 2.50 2.66 105.20 105.00
06/24/14 15:16:05 27390 17.26 10.00 2.71 2.54 2.82 105.00 126.00
06/24/14 15:16:35 27420 17.21 7.41 2.11 2.60 2.82 105.00 126.00
06/24/14 15:17:05 27450 17.11 6.43 2.25 2.68 2.44 104.90 105.00
06/24/14 15:17:35 27480 17.56 7.45 2.17 2.35 2.44 104.90 105.00
06/24/14 15:18:05 27510 17.41 8.48 2.54 2.47 2.21 104.70 105.00
06/24/14 15:18:35 27540 17.56 7.92 2.36 2.35 2.21 104.70 105.00
06/24/14 15:19:05 27570 17.42 7.01 2.01 2.43 2.49 104.60 105.00
06/24/14 15:19:35 27600 17.31 6.47 1.82 2.50 2.49 104.60 105.00
06/24/14 15:20:05 27630 17.39 6.30 2.25 2.48 2.27 104.50 84.00
06/24/14 15:20:35 27660 17.47 6.75 2.50 2.41 2.27 104.50 84.00
06/24/14 15:21:05 27690 17.48 7.10 2.31 2.42 2.41 104.50 105.00
06/24/14 15:21:35 27720 17.53 6.58 1.81 2.36 2.41 104.50 105.00
06/24/14 15:22:05 27750 17.42 6.36 2.19 2.44 2.44 104.30 95.00
06/24/14 15:22:35 27780 17.50 6.09 1.62 2.41 2.44 104.30 95.00
06/24/14 15:23:05 27810 17.39 6.10 2.13 2.43 3.52 104.40 116.00
06/24/14 15:23:35 27840 17.04 6.90 1.91 2.71 3.52 104.40 116.00
06/24/14 15:24:05 27870 16.92 6.62 1.69 2.73 3.40 104.30 126.00
06/24/14 15:24:35 27900 16.89 6.61 1.82 2.81 3.40 104.30 126.00
06/24/14 15:25:05 27930 16.93 6.57 1.67 2.80 3.40 104.30 105.00
06/24/14 15:25:35 27960 17.08 6.59 2.34 2.69 3.40 104.30 105.00
06/24/14 15:26:05 27990 17.16 6.63 1.68 2.64 3.43 104.30 126.00
06/24/14 15:26:35 28020 17.19 5.69 1.70 2.60 3.43 104.30 126.00
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Unit Data Weather Data
Meas. Stack Moisture 4.2  % 29 92  in. Hg

Stack Exhaust Flow (M2) 29,825  SCFH 58  %

86  o F

0.015494  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
June 24, 2014

24 ECD
Norman Facility

0-30-0 Load, Run - 24 ECD R2

06/24/14 15:27:05 28050 16.98 5.81 1.52 2.73 3.54 104.30 116.00
06/24/14 15:27:35 28080 16.91 6.41 2.17 2.80 3.54 104.30 116.00
06/24/14 15:28:05 28110 17.03 8.91 6.51 2.75 3.54 104.40 116.00
06/24/14 15:28:35 28140 17.24 13.20 1.63 2.59 3.54 104.40 116.00
06/24/14 15:29:05 28170 17.14 6.16 1.55 2.63 3.13 104.40 116.00
06/24/14 15:29:35 28200 17.04 5.63 1.57 2.69 3.13 104.40 116.00
06/24/14 15:30:05 28230 17.00 5.93 1.56 2.74 3.40 104.50 126.00
06/24/14 15:30:35 28260 17.04 6.58 3.95 2.72 3.40 104.50 126.00
06/24/14 15:31:05 28290 17.10 8.59 1.64 2.66 3.52 104.60 116.00
06/24/14 15:31:35 28320 17.07 5.97 2.18 2.68 3.52 104.60 116.00
06/24/14 15:32:05 28350 16.96 6.35 1.48 2.75 3.21 104.70 116.00
06/24/14 15:32:35 28380 16.94 5.95 1.67 2.80 3.21 104.70 116.00
06/24/14 15:33:05 28410 17.00 6.18 2.51 2.73 2.10 104.80 105.00
06/24/14 15:33:35 28440 17.13 7.65 2.55 2.66 2.10 104.80 105.00
06/24/14 15:34:05 28470 17.12 7.35 1.97 2.66 3.02 104.90 105.00
06/24/14 15:34:35 28500 17.16 6.85 2.23 2.66 3.02 104.90 105.00
06/24/14 15:35:05 28530 17.41 8.03 3.00 2.46 2.74 105.00 105.00
06/24/14 15:35:35 28560 17.39 8.01 2.39 2.40 2.74 105.00 105.00
06/24/14 15:36:05 28590 17.35 8.00 3.61 2.53 2.19 105.10 105.00
06/24/14 15:36:35 28620 17.35 8.73 2.12 2.48 2.19 105.10 105.00
06/24/14 15:37:05 28650 17.53 7.10 2.32 2.39 2.05 105.20 94.00

RAW AVERAGE 17.20 7.02 2.30 2.60 2.93 106.02 111.46

O₂ CO THC CO₂ Press. Trans Temp. Trans. F-Flow Trans.
INST-22-0005 INST-CO-0034 INST-VC-0006 INST-22-0005 0 0 0

(in. H2O) (oF) (SCFH)
Initial Zero 0.03 0.01 -0.02 0.08
Final Zero 0.04 -0.08 0.01 0.09
Avg. Zero 0.04 -0.04 -0.01 0.09

Initial UpScale 12.07 10.81 3.08 9.21
Final UpScale 12.08 10.82 3.12 9.20
Avg. UpScale 12.08 10.82 3.10 9.21

Upscale Cal Gas 12.25 11.00 3.04 9.33

O₂ CO THC CO₂
17.47 7.15 2.26 2.57
16.74 6.85 2.16 2.46
N/A 0.02 0.01 N/A

Serial Number:

Corrected Raw Average (ppm/% wet basis)

B
ia

s

EMISSIONS DATA

Emission Rate (lb/hr)

Corrected Raw Average (ppm/% dry basis)
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Unit Data Weather Data
Meas. Stack Moisture 4.0  % 30.02  in. Hg

Stack Exhaust Flow (M2) 27,012  SCFH 62  %

84  o F

0 015483  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH
A1 06/24/14 15:53:05 29610 17.83 8.52 2.69 2.13 1.72 103.90 84.00

06/24/14 15:53:35 29640 17.87 8.91 3.34 2.09 1.72 103.90 84.00
06/24/14 15:54:05 29670 17.67 8.61 3.12 2.25 1.72 103.80 84.00
06/24/14 15:54:35 29700 17.67 8.17 2.40 2.25 1.72 103.80 84.00
06/24/14 15:55:05 29730 17.72 7.91 3.34 2.22 2.02 103.70 105.00
06/24/14 15:55:35 29760 17.57 7.93 1.78 2.32 2.02 103.70 105.00
06/24/14 15:56:05 29790 17.56 6.15 1.88 2.31 3.24 103.70 105.00
06/24/14 15:56:35 29820 17.50 6.04 1.90 2.37 3.24 103.70 105.00
06/24/14 15:57:05 29850 17.07 5.26 1.92 2.34 3.76 103.60 127.00
06/24/14 15:57:35 29880 17.11 5.02 1.27 2.53 3.76 103.60 127.00
06/24/14 15:58:05 29910 16.97 6.48 1.89 2.75 3.65 103.60 116.00
06/24/14 15:58:35 29940 16.96 6.92 2.43 2.75 3.65 103.60 116.00
06/24/14 15:59:05 29970 16.88 7.44 1.98 2.78 3.52 103.50 127.00
06/24/14 15:59:35 30000 16.81 7.33 2.03 2.87 3.52 103.50 127.00
06/24/14 16:00:05 30030 16.97 6.91 1.74 2.75 3.40 103.40 116.00
06/24/14 16:00:35 30060 17.02 6.66 2.45 2.73 3.40 103.40 116.00
06/24/14 16:01:05 30090 17.08 6.85 1.66 2.67 3.65 103.40 116.00
06/24/14 16:01:35 30120 17.01 6.04 1.84 2.72 3.65 103.40 116.00
06/24/14 16:02:05 30150 16.99 6.27 1.75 2.74 3.40 103.30 127.00
06/24/14 16:02:35 30180 17.02 6.01 1.69 2.72 3.40 103.30 127.00
06/24/14 16:03:05 30210 17.11 6.14 2.11 2.67 3.54 103.20 127.00
06/24/14 16:03:35 30240 17.12 6.54 1.88 2.64 3.54 103.20 127.00
06/24/14 16:04:05 30270 17.00 6.32 1.84 2.73 3.29 103.20 127.00
06/24/14 16:04:35 30300 16.96 6.77 3.14 2.75 3.29 103.20 127.00
06/24/14 16:05:05 30330 17.08 8.25 1.71 2.68 3.43 103.20 127.00
06/24/14 16:05:35 30360 17.09 5.92 1.96 2.66 3.43 103.20 127.00
06/24/14 16:06:05 30390 17.04 6.78 2.77 2.68 3.46 103.10 127.00
06/24/14 16:06:35 30420 16.89 7.80 2.11 2.77 3.46 103.10 127.00
06/24/14 16:07:05 30450 16.90 8.22 3.37 2.81 3.18 103.10 127.00
06/24/14 16:07:35 30480 17.06 8.55 2.21 2.69 3.18 103.10 127.00
06/24/14 16:08:05 30510 17.04 7.55 3.11 2.68 3.46 103.10 127.00
06/24/14 16:08:35 30540 17.01 8.03 2.13 2.72 3.46 103.10 127.00
06/24/14 16:09:05 30570 16.88 6.80 2.59 2.78 2.10 103.00 105.00
06/24/14 16:09:35 30600 17.40 8.26 2.45 2.50 2.10 103.00 105.00
06/24/14 16:10:05 30630 17.52 9.16 3.45 2.36 1.99 103.00 84.00
06/24/14 16:10:35 30660 17.55 10.47 2.33 2.31 1.99 103.00 84.00
06/24/14 16:11:05 30690 17.56 10.21 2.52 2.32 2.13 103.00 105.00
06/24/14 16:11:35 30720 17.50 9.93 3.31 2.36 2.13 103.00 105.00
06/24/14 16:12:05 30750 17.56 10.63 3.53 2.33 1.88 103.00 95.00
06/24/14 16:12:35 30780 17.56 11.14 3.50 2.35 1.88 103.00 95.00
06/24/14 16:13:05 30810 17.66 10.50 2.35 2.23 3.21 102.90 127.00
06/24/14 16:13:35 30840 17.23 9.32 2.32 2.50 3.21 102.90 127.00
06/24/14 16:14:05 30870 17.23 8.36 2.97 2.57 2.68 102.90 105.00
06/24/14 16:14:35 30900 17.13 9.09 2.94 2.61 2.68 102.90 105.00
06/24/14 16:15:05 30930 17.24 8.76 2.83 2.57 3.24 102.90 116.00
06/24/14 16:15:35 30960 17.16 8.01 2.46 2.60 3.24 102.90 116.00

A2 06/24/14 16:16:05 30990 17.17 7.69 1.83 2.55 2.96 102.90 105.00
06/24/14 16:16:35 31020 16.93 7.34 1.94 2.82 2.96 102.90 105.00
06/24/14 16:17:05 31050 17.19 6.50 2.18 2.58 2.82 102.80 105.00
06/24/14 16:17:35 31080 17.25 6.68 2.44 2.53 2.82 102.80 105.00
06/24/14 16:18:05 31110 17.22 7.09 2.35 2.58 2.99 102.80 116.00
06/24/14 16:18:35 31140 17.16 7.19 3.19 2.60 2.99 102.80 116.00
06/24/14 16:19:05 31170 17.16 8.26 2.58 2.61 3.40 102.80 116.00
06/24/14 16:19:35 31200 17.09 7.80 3.20 2.65 3.40 102.80 116.00
06/24/14 16:20:05 31230 17.11 8.96 3.86 2.63 3.13 102.70 116.00
06/24/14 16:20:35 31260 17.03 10.44 4.02 2.71 3.13 102.70 116.00
06/24/14 16:21:05 31290 17.23 8.87 2.31 2.56 3.93 102.70 127.00
06/24/14 16:21:35 31320 16.94 7.81 2.84 2.72 3.93 102.70 127.00
06/24/14 16:22:05 31350 16.78 8.74 2.75 2.85 4.62 102.60 138.00
06/24/14 16:22:35 31380 16.57 9.88 2.34 2.97 4.62 102.60 138.00

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
June 24, 2014

24 ECD
Norman Facility

0-30-0 Load, Run - 24 ECD R3
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Unit Data Weather Data
Meas. Stack Moisture 4.0  % 30.02  in. Hg

Stack Exhaust Flow (M2) 27,012  SCFH 62  %

84  o F

0 015483  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
June 24, 2014

24 ECD
Norman Facility

0-30-0 Load, Run - 24 ECD R3

06/24/14 16:23:05 31410 16.63 9.88 2.25 2.97 3.29 102.50 127.00
06/24/14 16:23:35 31440 16.89 8.47 2.11 2.81 3.29 102.50 127.00
06/24/14 16:24:05 31470 17.20 7.42 2.67 2.61 2.77 102.50 105.00
06/24/14 16:24:35 31500 17.20 7.61 2.71 2.58 2.77 102.50 105.00
06/24/14 16:25:05 31530 17.28 7.18 2.39 2.51 2.52 102.50 116.00
06/24/14 16:25:35 31560 17.27 6.99 3.12 2.52 2.52 102.50 116.00
06/24/14 16:26:05 31590 17.23 8.11 3.97 2.55 3.21 102.40 127.00
06/24/14 16:26:35 31620 17.17 8.86 2.26 2.59 3.21 102.40 127.00
06/24/14 16:27:05 31650 16.99 7.10 2.94 2.68 2.80 102.40 105.00
06/24/14 16:27:35 31680 16.95 8.55 3.14 2.75 2.80 102.40 105.00
06/24/14 16:28:05 31710 17.03 8.86 5.00 2.70 3.07 102.40 116.00
06/24/14 16:28:35 31740 17.40 11.36 3.42 2.45 3.07 102.40 116.00
06/24/14 16:29:05 31770 17.14 8.44 3.31 2.60 2.96 102.30 84.00
06/24/14 16:29:35 31800 17.03 9.06 2.95 2.68 2.96 102.30 84.00
06/24/14 16:30:05 31830 17.09 8.12 1.87 2.66 3.10 102.30 116.00
06/24/14 16:30:35 31860 17.07 6.60 2.38 2.63 3.10 102.30 116.00
06/24/14 16:31:05 31890 16.87 7.58 2.72 2.85 3.10 102.30 106.00
06/24/14 16:31:35 31920 17.15 8.15 3.71 2.58 3.10 102.30 106.00
06/24/14 16:32:05 31950 17.00 8.13 3.62 2.70 2.96 102.20 116.00
06/24/14 16:32:35 31980 16.99 9.43 2.93 2.72 2.96 102.20 116.00
06/24/14 16:33:05 32010 17.11 8.31 2.65 2.65 3.10 102.20 106.00
06/24/14 16:33:35 32040 17.13 7.55 2.99 2.65 3.10 102.20 106.00
06/24/14 16:34:05 32070 17.01 8.03 2.78 2.69 2.96 102.20 106.00
06/24/14 16:34:35 32100 16.92 8.22 2.68 2.75 2.96 102.20 106.00
06/24/14 16:35:05 32130 16.83 8.15 2.31 2.83 2.68 102.20 116.00
06/24/14 16:35:35 32160 16.81 8.63 2.48 2.85 2.68 102.20 116.00
06/24/14 16:36:05 32190 16.79 9.26 2.40 2.84 3.10 102.20 106.00
06/24/14 16:36:35 32220 16.74 7.99 1.57 2.86 3.10 102.20 106.00
06/24/14 16:37:05 32250 16.68 6.50 2.21 2.93 3.10 102.20 106.00
06/24/14 16:37:35 32280 16.78 8.00 1.75 2.87 3.10 102.20 106.00
06/24/14 16:38:05 32310 16.84 6.71 2.04 2.82 3.21 102.20 116.00
06/24/14 16:38:35 32340 16.85 7.96 1.95 2.81 3.21 102.20 116.00

A3 06/24/14 16:39:05 32370 16.78 7.99 2.53 2.83 3.21 102.20 116.00
06/24/14 16:39:35 32400 16.62 9.47 2.20 2.95 3.21 102.20 116.00
06/24/14 16:40:05 32430 16.72 8.98 1.93 2.92 2.93 102.20 106.00
06/24/14 16:40:35 32460 16.79 7.71 1.66 2.85 2.93 102.20 106.00
06/24/14 16:41:05 32490 16.81 7.14 2.34 2.83 3.04 102.20 116.00
06/24/14 16:41:35 32520 16.71 8.86 2.17 2.89 3.04 102.20 116.00
06/24/14 16:42:05 32550 16.76 9.01 2.05 2.88 2.80 102.30 116.00
06/24/14 16:42:35 32580 16.67 7.86 1.89 2.91 2.80 102.30 116.00
06/24/14 16:43:05 32610 16.68 7.74 1.80 2.93 2.93 102.20 106.00
06/24/14 16:43:35 32640 16.74 7.30 2.31 2.88 2.93 102.20 106.00
06/24/14 16:44:05 32670 16.79 8.18 1.76 2.84 2.38 102.20 104.00
06/24/14 16:44:35 32700 17.05 10.13 2.41 2.74 2.38 102.20 104.00
06/24/14 16:45:05 32730 16.67 23.60 2.13 2.84 3.18 102.20 106.00
06/24/14 16:45:35 32760 16.77 13.06 2.72 2.90 3.18 102.20 106.00
06/24/14 16:46:05 32790 16.58 13.50 2.06 2.92 3.07 102.20 106.00
06/24/14 16:46:35 32820 16.47 11.63 2.41 3.12 3.07 102.20 106.00
06/24/14 16:47:05 32850 16.55 12.56 2.35 2.98 3.88 102.10 102.00
06/24/14 16:47:35 32880 16.52 12.43 2.19 3.03 3.88 102.10 102.00
06/24/14 16:48:05 32910 16.19 12.03 1.95 3.17 4.82 102.00 94.00
06/24/14 16:48:35 32940 15.91 13.17 1.36 3.48 4.82 102.00 94.00
06/24/14 16:49:05 32970 15.87 13.46 1.36 3.46 4.04 102.00 84.00
06/24/14 16:49:35 33000 16.04 13.25 1.51 3.40 4.04 102.00 84.00
06/24/14 16:50:05 33030 16.46 11.18 2.64 3.12 2.71 101.90 106.00
06/24/14 16:50:35 33060 16.84 9.00 1.92 2.85 2.71 101.90 106.00
06/24/14 16:51:05 33090 17.21 5.79 1.84 2.57 3.27 101.80 116.00
06/24/14 16:51:35 33120 17.01 5.43 2.44 2.67 3.27 101.80 116.00
06/24/14 16:52:05 33150 16.96 7.03 3.46 2.73 3.02 101.80 106.00
06/24/14 16:52:35 33180 16.97 7.40 3.18 2.73 3.02 101.80 106.00

cei-14-norman#1-24 ECD-gas r1-12 App. B
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Unit Data Weather Data
Meas. Stack Moisture 4.0  % 30.02  in. Hg

Stack Exhaust Flow (M2) 27,012  SCFH 62  %

84  o F

0 015483  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
June 24, 2014

24 ECD
Norman Facility

0-30-0 Load, Run - 24 ECD R3

06/24/14 16:53:05 33210 17.04 7.28 2.52 2.68 2.88 101.70 116.00
06/24/14 16:53:35 33240 17.07 6.37 2.29 2.65 2.88 101.70 116.00
06/24/14 16:54:05 33270 17.04 5.53 1.71 2.66 2.63 101.60 116.00
06/24/14 16:54:35 33300 16.87 5.69 2.72 2.79 2.63 101.60 116.00
06/24/14 16:55:05 33330 16.92 6.74 1.95 2.75 2.93 101.50 106.00
06/24/14 16:55:35 33360 17.01 5.88 1.99 2.70 2.93 101.50 106.00
06/24/14 16:56:05 33390 17.08 5.65 1.72 2.66 2.80 101.50 106.00
06/24/14 16:56:35 33420 16.98 5.19 1.75 2.70 2.80 101.50 106.00
06/24/14 16:57:05 33450 16.88 5.96 2.81 2.78 3.10 101.40 106.00
06/24/14 16:57:35 33480 16.92 6.87 1.83 2.75 3.10 101.40 106.00
06/24/14 16:58:05 33510 16.96 5.45 1.79 2.74 3.10 101.30 127.00
06/24/14 16:58:35 33540 17.01 5.36 1.84 2.68 3.10 101.30 127.00
06/24/14 16:59:05 33570 16.99 5.25 1.72 2.71 2.85 101.30 106.00
06/24/14 16:59:35 33600 16.89 5.64 3.20 2.78 2.85 101.30 106.00
06/24/14 17:00:05 33630 16.91 7.67 2.31 2.77 2.33 101.20 106.00
06/24/14 17:00:35 33660 16.93 6.34 2.05 2.75 2.33 101.20 106.00
06/24/14 17:01:05 33690 16.96 5.93 3.07 2.73 3.16 101.10 116.00
06/24/14 17:01:35 33720 17.02 7.36 2.39 2.67 3.16 101.10 116.00
06/24/14 17:02:05 33750 16.96 6.48 3.02 2.77 2.21 101.00 106.00
06/24/14 17:02:35 33780 17.33 11.46 3.14 2.40 2.21 101.00 106.00
06/24/14 17:03:05 33810 16.78 12.16 4.09 2.87 3.57 100.90 117.00

RAW AVERAGE 17.01 8.20 2.46 2.70 3.04 102.48 111.44

CO₂ CO THC CO2 Press. Trans Temp. Trans. F-Flow Trans.
INST-22-0005 INST-CO-0034 INST-VC-0006 INST-22-0005 0 0 0

(%) (ppmvd) (ppmvw) (%) (in. H2O) (oF) (SCFH)
Initial Zero 0.04 -0.08 0.01 0.09
Final Zero 0.02 0.10 0.01 0.07
Avg. Zero 0.03 0.01 0.01 0.08

Initial UpScale 12.08 10.82 3.12 9.20
Final UpScale 12.03 11.09 3.07 9.12
Avg. UpScale 12.06 10.96 3.10 9.16

Upscale Cal Gas 12.25 11.00 3.04 9.33

O₂ CO THC CO₂
17.30 8.23 2.41 2.69
16.61 7.91 2.32 2.58
N/A 0.02 0.01 N/A

Serial Number:

Corrected Raw Average (ppm/% wet basis)

B
ia

s

EMISSIONS DATA

Emission Rate (lb/hr)

Corrected Raw Average (ppm/% dry basis)

cei-14-norman#1-24 ECD-gas r1-12 App. B
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(mm/dd/yy)

°F

in Hg

RM4, 8.1.1.2 scf

≤0.75 cfm minutes

in

4 5 6

(mm/dd/yy) 06/23/14 06/23/14 06/23/14

% or w/DB 30-70-30 30-70-30 30-70-30

from ACS SAMP-CP-0023 SAMP-CP-0023 SAMP-CP-0023

(Y) 1.010 1.010 1.010

(H@) 1.877 1.877 1.877 in H₂O

from ACS 4-17-14-2 4-17-14-2 4-17-14-2

(Cp) 0.819 0.819 0.819

from ACS SAMP-SP-0001 SAMP-SP-0001 SAMP-SP-0001

60.0 60.0 60.0 in

from list inconel inconel inconel

from ACS SAMP-BC-0002 SAMP-BC-0002 SAMP-BC-0002

21

65

1

30-70-30%

2

Test Date

(SS, Glass …. ) Liner Material

Impinger Case Number

Load

2

3.00

Circular

Meter Box Number

Meter Calibration Factor

Orifice Meter Coefficient

Testing Company Information

Pitot Tube Coefficient

Probe Number

Probe Length

(918) 307-9131

Address

City, State  Zip

Project Manager

Phone Number

Fax Number

METHOD 4 (MOISTURE) [MULTI POINT, NO VARIATION] SOURCE SAMPLING TITLE PAGE

Date for Preliminary Run 06/20/14

Company Name Air Hygiene International, Inc. (Tulsa, Oklahoma)

Test Information

Project # cei-14-norman.ok-comp#1

Source Information

Plant Name Norman Facility

Sampling Location 24 ECD

Fuel Type Gas, Propene

Required Sample Vol.

Run Duration

1600 W Tacoma Street

Broken Arrow, Oklahoma 74012

Min Sum Lee

(918) 307-8865

Unit Number

Operator TRS

Standard Temperature

Standard Pressure

68

29.92

Pitot Identification

Number of Ports Used

Port Inside Diameter

Stack Shape

Base Run Number

Number of Ports Available

Test Equipment Information

Run

cei-14-norman#1-24 ECD-moisture R4-6 Title Page
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30-70-30%-4 30-70-30%-5 30-70-30%-6 Average Units

14:55 16:20 17:51 hh:mm

16:05 17:30 19:01 hh:mm

06/23/14 06/23/14 06/23/14 mm/dd/yy

1.010 1.010 1.010

0.819 0.819 0.819

30-70-30%-4 30-70-30%-5 30-70-30%-6 Average Units

359.900 412.400 461.500 ft³

408.300 461.100 510.000 ft³

48.400 48.700 48.500 48.533 ft³

65.00 65.00 65.00 65.00 min

79.21 77.96 75.92 77.69 °F

682.67 704.46 724.21 703.78 °F

29.95 29.94 29.94 29.94 in Hg

0.00 0.00 0.00 0.00 in H₂O

29.95 29.94 29.94 29.94 in Hg

1.85 1.85 1.83 1.85 in H₂O

30.09 30.08 30.08 30.08 in Hg

0.07 0.07 0.07 0.07 √(in H₂O)

30-70-30%-4 30-70-30%-5 30-70-30%-6 Average Units

54.00 37.00 36.80 42.60 g

16.70 10.50 12.40 13.20 g

70.83 47.59 49.29 55.90 ml

3.33 2.24 2.32 2.63 scf

48.1 48.5 48.5 48.4 dscf

6.48 4.41 4.56 5.15 %

100.00 100.00 100.00 100.00 %

6.48 4.41 4.56 5.15 %

30-70-30%-4 30-70-30%-5 30-70-30%-6 Average Units

4.8 4.0 3.6 4.1 %

15.5 16.7 17.2 16.5 %

79.7 79.3 79.2 79.4 %

29.38 29.29 29.26 29.31 lb/lb-mole

28.65 28.80 28.75 28.73 lb/lb-mole

279.7 394.3 463.4 379.2 %

30-70-30%-4 30-70-30%-5 30-70-30%-6 Average Units

5.70 5.73 5.78 5.74 ft/sec

3.05 3.05 3.05 3.05 ft²

1,041 1,047 1,057 1,048 acfm

29 29 28 29 wkscfh

27,012 27,255 26,993 27,087 dscfh

Project # cei-14-norman.ok-comp#1

Historical Data

METHOD 4 (MOISTURE) [MULTI POINT, NO VARIATION] - RESULTS

Plant Name Norman Facility

Sampling Location 24 ECD

Initial Meter Volume

Final Meter Volume

Total Meter Volume

Stack Test Data

Run Start Time

Run Stop Time

Test Date

Meter Calibration Factor

Pitot Tube Coefficient

Absolute Stack Pressure

Average Orifice Pressure Drop

Absolute Meter Pressure

Avg Square Root Pitot Pressure

Moisture Content Data

Total Sampling Time

Average Meter Temperature

Average Stack Temperature

Barometric Pressure

Stack Static Pressure

Calculated Stack Moisture

Saturated Stack Moisture

Reported Stack Moisture Content

Carbon Dioxide Content

Gas Analysis Data

Impinger Water Weight Gain

Silica Gel Weight Gain

Total Water Volume Collected

Standard Water Vapor Volume

Standard Meter Volume

Percent Excess Air

Average Stack Gas Velocity

Volumetric Flow Rate Data

Oxygen Content

Nitrogen Content

Stack Dry Molecular Weight

Stack Wet Molecular Weight

Stack Cross-Sectional Area

Actual Stack Flow Rate

Wet Standard Stack Flow Rate

Dry Standard Stack Flow Rate

cei-14-norman#1-24 ECD-moisture R4-6 Results
Page 53 of 242



N/A N/A

Date 06/23/14 14:55 16:05

(%CO₂) (%O₂) (ppmCO) (%N₂) (%EA)avg

% % ppm % %

4.8 15.5 0.0 79.7 279.7 N/A

Date 06/23/14 16:20 17:30

(%CO₂) (%O₂) (ppmCO) (%N₂) (%EA)avg

% % ppm % %

4.0 16.7 0.0 79.3 394.3 N/A

Date 06/23/14 17:51 19:01

(%CO₂) (%O₂) (ppmCO) (%N₂) (%EA)avg

% % ppm % %

3.6 17.2 0.0 79.2 463.4 N/A

30-70-30%-4 Run Start Time Run Stop Time

Gas Analysis Data

Fuel Type Min. Fuel Factor Max. Fuel FactorGas, Propene

METHOD 3C - DETERMINATION OF DRY MOLECULAR WEIGHT BY ANALYZER

06/20/14

Sampling Location 24 ECD

Project #

Operator

cei-14-norman.ok-comp#1 # of Ports Used

TRS

2

Plant Name Norman Facility Preliminary Date

Run Number

Run Number 30-70-30%-5 Run Start Time Run Stop Time

Gas Analysis Data

Dry Molecular 
Weight

(Md)

N₂ 
Conc.

CO₂ 
Conc.

O₂ 
Conc.

Methane
Conc.

Excess 
Air

Fuel 
Factor in 

Range

hh:mm

01:10

Calculated
Fuel Factor

(Fo)avg

1.127

Sample
Analysis

Time

lb/lb-mole

29.38

Sample
Analysis

Time

CO₂ 
Conc.

O₂ 
Conc.

Methane
Conc.

N₂ 
Conc.

Dry Molecular 
Weight

Calculated
Fuel Factor

Excess 
Air

Fuel 
Factor in 

Range(Md) (Fo)avg

Gas Analysis Data

Run Number 30-70-30%-6 Run Start Time

hh:mm lb/lb-mole

01:10 29.29 1.058

Run Stop Time

Dry Molecular 
Weight

Calculated
Fuel Factor

Excess 
Air

Fuel 
Factor in 

Range(Md) (Fo)avg

Sample
Analysis

Time

CO₂ 
Conc.

O₂ 
Conc.

Methane
Conc.

N₂ 
Conc.

hh:mm lb/lb-mole

01:10 29.26 1.031

cei-14-norman#1-24 ECD-moisture R4-6 M3a - Mol Wt
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Date 06/23/14 Start Time 14:55 Stop Time 16:05

(Y)

(Vm) 48.400 dcf (Pb) 29.95 in Hg

(ts)avg 683 °F  (Pstatic) 0.00 in H₂O

(tm)avg 79 °F (H)avg 1.85 in H₂O

Impinger 1 Impinger 2 Impinger 3 Impinger 4 Impinger 5 Impinger 6 Impinger 7 Impinger 8

(g) (g) (g) (g)

Contents H₂O H₂O - Sil Gel

Final Value (Vf),(Wf) 715.50 749.30 576.00 1045.70

Initial Value (Vi),(Wi) 688.00 730.80 568.00 1029.00

Net Value (Vn),(Wn) 27.5 18.5 8.0 16.7

(Wt) 70.70 g (Vwsg(std)) 3.334 scf

(Vm(std)) 48.134 dscf (Bws(svp)) 100.00 %

(Bws(calc)) 6.48 % (Bws) 6.48 %

Date 06/23/14 Start Time 16:20 Stop Time 17:30

(Y)

(Vm) 48.700 dcf (Pb) 29.94 in Hg

(ts)avg 704 °F  (Pstatic) 0.00 in H₂O

(tm)avg 78 °F (H)avg 1.85 in H₂O

Impinger 1 Impinger 2 Impinger 3 Impinger 4 Impinger 5 Impinger 6 Impinger 7 Impinger 8

(g) (g) (g) (g)

Contents H₂O H₂O - Sil Gel

Final Value (Vf),(Wf) 705.80 686.70 567.30 914.70

Initial Value (Vi),(Wi) 683.10 674.90 564.80 904.20

Net Value (Vn),(Wn) 22.7 11.8 2.5 10.5

(Wt) 47.50 g (Vwsg(std)) 2.240 scf

(Vm(std)) 48.528 dscf (Bws(svp)) 100.00 %

(Bws(calc)) 4.41 % (Bws) 4.41 %

Date 06/23/14 Start Time 17:51 Stop Time 19:01

(Y)

(Vm) 48.500 dcf (Pb) 29.94 in Hg

(ts)avg 724 °F  (Pstatic) 0.00 in H₂O

(tm)avg 76 °F (H)avg 1.83 in H₂O

Impinger 1 Impinger 2 Impinger 3 Impinger 4 Impinger 5 Impinger 6 Impinger 7 Impinger 8

(g) (g) (g) (g)

Contents H₂O H₂O - Sil Gel

Final Value (Vf),(Wf) 721.60 704.00 571.00 927.10

Initial Value (Vi),(Wi) 705.80 686.70 567.30 914.70

Net Value (Vn),(Wn) 15.8 17.3 3.7 12.4

(Wt) 49.20 g (Vwsg(std)) 2.320 scf

(Vm(std)) 48.511 dscf (Bws(svp)) 100.00 %

(Bws(calc)) 4.56 % (Bws) 4.56 %

Sampling Location 24 ECD

Project #

TRSOperator

cei-14-norman.ok-comp#1 Ports Used 2

METHOD 4 - DETERMINATION OF MOISTURE CONTENT IN STACK GASES

Plant Name Norman Facility Preliminary Date 06/20/14

Total Meter Volume Barometric Pressure

Average Stack Temp Stack Static Pressure

Average Meter Temp Avg Orifice Pressure

Moisture Content Data

Run Number 30-70-30%-4

Meter Box Number Meter Cal FactorSAMP-CP-0023 1.010

Moisture Content Data

Run Number 30-70-30%-5

Std Meter Volume Sat. Moisture Content

Calc Moisture Content Final Moisture Content

Results

Total Weight Water Vol Weighed

Average Stack Temp Stack Static Pressure

Average Meter Temp Avg Orifice Pressure

Meter Box Number SAMP-CP-0023 Meter Cal Factor 1.010

Total Meter Volume Barometric Pressure

Calc Moisture Content Final Moisture Content

Moisture Content Data

Run Number 30-70-30%-6

Results

Total Weight Water Vol Weighed

Std Meter Volume Sat. Moisture Content

Average Stack Temp Stack Static Pressure

Average Meter Temp Avg Orifice Pressure

Meter Box Number SAMP-CP-0023 Meter Cal Factor 1.010

Total Meter Volume Barometric Pressure

Results

Total Weight Water Vol Weighed

Std Meter Volume Sat. Moisture Content

Calc Moisture Content Final Moisture Content

cei-14-norman#1-24 ECD-moisture R4-6 M4 - Moisture
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(Cp) 0.819

(ts) 682.7 F

(tm) 79.2

(H@) 1.877 in H₂O

Train Pre 0.000 ft³/min@ 15.0 in Hg (p1/2
avg) 0.07 in H₂O

PASS Post 0.000 ft³/min@ 15.0 in Hg (Y) 1.010 (Bws) 6.48 %

Pitot Pre (+) 0.20 in H₂O for 15.0 sec (Md) 29.38 lb/lb-mole

Pre (-) 0.20 in H₂O for 15.0 sec (Dna) in (Qm) 0.75 acfm

Post (+) 0.20 in H₂O for 15.0 sec (Dn ) 0.4766 in (K)

Post (-) 0.20 in H₂O for 15.0 sec in

in

 (Pb) 29.95 in Hg

Pre PASS  (Pstatic) 0.00 in H₂O

Post PASS  (Ps) 29.95 in Hg

 (Pm) 30.09 in Hg

Weights Imp 1 Imp 2 Imp 3 Imp 4 Imp 5 Imp 6 Imp 7 Imp 8

Start 14:55 End 16:05 Pre 688.0 730.8 568.0 1029.0 ml

Post 715.5 749.3 576.0 1045.7 ml

Dry Gas Desired Actual Impinger CPM Meter Meter Square Local Cumul. Cumul. Est-Run

Traverse Sampling Timer Meter Velocity Orifice Orifice Stack Snorkel Filter Exit Cond. Filter Inlet Outlet Pump Root Stack Meter Percent Meter

Point # Time Time Reading Head H H Temp Temp Temp Temp Temp Temp Temp Temp Vacuum P Velocity Volume IsoKinetic Volume

() (Vm) (p) (Hd) (Ha) (ts) (248±25°F) (248±25°F) (≤68°F) (≤--°F) (--±--°F) (tmi) (tmo) (p1/2) (vs)l (Vm)std (I) (Vm)std

min hh:mm:ss ft³ in H₂O in H₂O in H₂O F F F F F F F F in Hg √(in H₂O) ft/sec dscf % dscf

A-1 0.0 00:00:00 359.900 0.005 1.877 1.90 640 250 54 77 77 0.0 0.07 5.61 2.047 49.136

A-2 2.7 00:02:43 361.950 0.005 1.877 1.80 685 250 50 77 77 0.0 0.07 5.72 3.944 47.333

A-3 5.4 00:05:25 363.850 0.005 1.877 1.80 765 250 50 77 77 0.0 0.07 5.92 5.841 46.732

A-4 8.1 00:08:07 365.750 0.005 1.877 1.80 856 250 46 77 77 0.0 0.07 6.13 7.788 46.731

A-5 10.8 00:10:50 367.700 0.005 1.877 1.80 945 250 46 77 77 0.0 0.07 6.34 9.835 47.210

A-6 13.5 00:13:33 369.750 0.005 1.877 1.90 880 250 47 77 77 0.0 0.07 6.19 11.883 47.531

A-7 16.3 00:16:15 371.800 0.005 1.877 1.90 715 250 46 78 78 0.0 0.07 5.79 13.876 47.576

A-8 19.0 00:18:58 373.800 0.005 1.877 1.80 625 250 46 78 78 0.0 0.07 5.57 15.870 47.609

A-9 21.7 00:21:40 375.800 0.005 1.877 1.80 535 250 47 78 78 0.0 0.07 5.33 17.913 47.767

A-10 24.4 00:24:22 377.850 0.005 1.877 1.90 445 250 47 79 79 0.0 0.07 5.08 19.952 47.886

A-11 27.1 00:27:05 379.900 0.005 1.877 1.90 430 250 48 79 79 0.0 0.07 5.04 21.992 47.983

A-12 29.8 00:29:47 381.950 0.005 1.877 1.90 390 250 48 79 79 0.0 0.07 4.93 23.982 47.964

B-1 32.5 00:32:30 383.950 0.005 1.877 1.80 650 250 51 79 79 0.0 0.07 5.63 26.021 48.039

B-2 35.2 00:35:12 386.000 0.005 1.877 1.90 710 250 49 80 80 0.0 0.07 5.78 28.057 48.098

B-3 37.9 00:37:55 388.050 0.005 1.877 1.90 824 250 49 80 80 0.0 0.07 6.06 30.093 48.149

B-4 40.6 00:40:37 390.100 0.005 1.877 1.90 920 250 49 80 80 0.0 0.07 6.28 32.080 48.119

B-5 43.3 00:43:20 392.100 0.005 1.877 1.80 900 250 49 80 80 0.0 0.07 6.23 34.115 48.163

B-6 46.0 00:46:03 394.150 0.005 1.877 1.90 933 250 49 81 81 0.0 0.07 6.31 36.147 48.196

B-7 48.8 00:48:45 396.200 0.005 1.877 1.90 815 250 49 81 81 0.0 0.07 6.04 38.130 48.164

B-8 51.5 00:51:28 398.200 0.005 1.877 1.80 750 250 49 81 81 0.0 0.07 5.88 40.112 48.135

B-9 54.2 00:54:10 400.200 0.005 1.877 1.80 620 250 49 81 81 0.0 0.07 5.55 42.094 48.108

B-10 56.9 00:56:53 402.200 0.005 1.877 1.80 550 250 50 81 81 0.0 0.07 5.37 44.126 48.137

B-11 59.6 00:59:35 404.250 0.005 1.877 1.90 421 250 50 82 82 0.0 0.07 5.02 46.154 48.161

B-12 62.3 01:02:18 406.300 0.005 1.877 1.90 380 250 50 82 82 0.0 0.07 4.90 48.133 48.133

Last Pt 65.0 01:05:00 408.300

Final Val 65.0 01:05:00 408.300 Max Vac 0.0 48.133

0.01 1.85 683 250 49 79 79 0.07 5.70

Run Time

Nozzle Measurements Liner Material Barometric Pressure

Sample Case / Oven Number Stack Static Pressure

Wash 
Volumes

Final Values

Average Values

79

SAMP-BC-0002

SAMP-BC-0012

inconel

Impinger Case Number

Absolute Meter Pressure

Average Meter Temp

Meter Cal Factor

SAMP-CP-0023

Sampling Equipment

Probe Length 60

SAMP-SP-0001

Absolute Stack Pressure

Stack Dry Molecular WeightNozzle Number

Estimated Orifice Flow Rate

Orifice Meter Coefficient

Average Nozzle Diameter

P to H Isokinetic FactorSuggested Nozzle Diameter

Probe Number

Pressures

< 3.0

Project # Run Number Average Stack Temp

Sampling Location Operator Pitot Coefficient

METHOD 4 (MOISTURE) [MULTI POINT, NO VARIATION] SOURCE SAMPLING TITLE PAGE ISOKINETIC SAMPLING DATA

Plant Name Date Ideal Nozzle Diameter and IsoKinetic Factor SetupNorman Facility

24 ECD

cei-14-norman.ok-comp#1

06/23/14

TRS

30-70-30%-4

Leak Checks

Square Root PMeter Box Number

Stack Moisture Content

cei-14-norman#1-24 ECD-moisture R4-6 Isocalc - Run (1)
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(Cp) 0.819

(ts) 704.5 F

(tm) 78.0

(H@) 1.877 in H₂O

Train Pre 0.000 ft³/min@ 15.0 in Hg (p1/2
avg) 0.07 in H₂O

PASS Post 0.000 ft³/min@ 15.0 in Hg (Y) 1.010 (Bws) 4.41 %

Pitot Pre (+) 0.20 in H₂O for 15.0 sec (Md) 29.29 lb/lb-mole

Pre (-) 0.20 in H₂O for 15.0 sec (Dna) in (Qm) 0.74 acfm

Post (+) 0.20 in H₂O for 15.0 sec (Dn ) 0.4769 in (K)

Post (-) 0.20 in H₂O for 15.0 sec in

in

 (Pb) 29.94 in Hg

Pre PASS  (Pstatic) 0.00 in H₂O

Post PASS  (Ps) 29.94 in Hg

 (Pm) 30.08 in Hg

Weights Imp 1 Imp 2 Imp 3 Imp 4 Imp 5 Imp 6 Imp 7 Imp 8

Start 16:20 End 17:30 Pre 683.1 674.9 564.8 904.2 ml

Post 705.8 686.7 567.3 914.7 ml

Dry Gas Desired Actual Impinger CPM Meter Meter Square Local Cumul. Cumul. Est-Run

Traverse Sampling Timer Meter Velocity Orifice Orifice Stack Snorkel Filter Exit Cond. Filter Inlet Outlet Pump Root Stack Meter Percent Meter

Point # Time Time Reading Head H H Temp Temp Temp Temp Temp Temp Temp Temp Vacuum P Velocity Volume IsoKinetic Volume

() (Vm) (p) (Hd) (Ha) (ts) (248±25°F) (248±25°F) (≤68°F) (≤--°F) (--±--°F) (tmi) (tmo) (p1/2) (vs)l (Vm)std (I) (Vm)std

min hh:mm:ss ft³ in H₂O in H₂O in H₂O F F F F F F F F in Hg √(in H₂O) ft/sec dscf % dscf

A-1 0.0 00:00:00 412.400 0.005 1.877 1.80 635 250 56 80 80 0.0 0.07 5.58 2.035 48.835

A-2 2.7 00:02:43 414.450 0.005 1.877 1.80 730 250 52 79 79 0.0 0.07 5.82 4.024 48.284

A-3 5.4 00:05:25 416.450 0.005 1.877 1.80 740 250 48 78 78 0.0 0.07 5.84 6.066 48.528

A-4 8.1 00:08:07 418.500 0.005 1.877 1.90 915 250 48 78 78 0.0 0.07 6.25 8.109 48.653

A-5 10.8 00:10:50 420.550 0.005 1.877 1.80 955 250 47 77 77 0.0 0.07 6.34 10.105 48.505

A-6 13.5 00:13:33 422.550 0.005 1.877 1.80 970 250 47 77 77 0.0 0.07 6.38 12.151 48.605

A-7 16.3 00:16:15 424.600 0.005 1.877 1.90 850 250 48 78 78 0.0 0.07 6.10 14.144 48.495

A-8 19.0 00:18:58 426.600 0.005 1.877 1.90 810 250 48 78 78 0.0 0.07 6.01 16.088 48.263

A-9 21.7 00:21:40 428.550 0.005 1.877 1.80 590 250 48 78 78 0.0 0.07 5.46 18.130 48.346

A-10 24.4 00:24:22 430.600 0.005 1.877 1.90 445 250 48 78 78 0.0 0.07 5.07 20.173 48.415

A-11 27.1 00:27:05 432.650 0.005 1.877 1.90 456 250 48 78 78 0.0 0.07 5.10 22.216 48.470

A-12 29.8 00:29:47 434.700 0.005 1.877 1.90 389 250 49 79 79 0.0 0.07 4.91 24.255 48.509

B-1 32.5 00:32:30 436.750 0.005 1.877 1.90 645 250 51 78 78 0.0 0.07 5.60 26.298 48.549

B-2 35.2 00:35:12 438.800 0.005 1.877 1.90 715 250 50 78 78 0.0 0.07 5.78 28.291 48.498

B-3 37.9 00:37:55 440.800 0.005 1.877 1.80 803 250 50 77 77 0.0 0.07 5.99 30.337 48.539

B-4 40.6 00:40:37 442.850 0.005 1.877 1.90 922 250 50 77 77 0.0 0.07 6.27 32.383 48.575

B-5 43.3 00:43:20 444.900 0.005 1.877 1.80 948 250 50 77 77 0.0 0.07 6.33 34.380 48.536

B-6 46.0 00:46:03 446.900 0.005 1.877 1.80 966 251 50 77 77 0.0 0.07 6.37 36.426 48.568

B-7 48.8 00:48:45 448.950 0.005 1.877 1.90 820 250 51 78 78 0.0 0.07 6.03 38.469 48.592

B-8 51.5 00:51:28 451.000 0.005 1.877 1.80 750 250 51 78 78 0.0 0.07 5.87 40.461 48.554

B-9 54.2 00:54:10 453.000 0.005 1.877 1.80 613 250 51 78 78 0.0 0.07 5.52 42.504 48.576

B-10 56.9 00:56:53 455.050 0.005 1.877 1.90 540 251 51 78 78 0.0 0.07 5.33 44.546 48.596

B-11 59.6 00:59:35 457.100 0.005 1.877 1.90 380 250 51 78 78 0.0 0.07 4.89 46.540 48.563

B-12 62.3 01:02:18 459.100 0.005 1.877 1.80 320 250 52 79 79 0.0 0.07 4.71 48.528 48.528

Last Pt 65.0 01:05:00 461.100

Final Val 65.0 01:05:00 461.100 Max Vac 0.0 48.528

0.01 1.85 704 250 50 78 78 0.07 5.73

Meter Cal Factor Stack Moisture Content

Average Meter Temp

Leak Checks Sampling Equipment Orifice Meter Coefficient

Project # cei-14-norman.ok-comp#1 Run Number 30-70-30%-5 Average Stack Temp

Meter Box Number SAMP-CP-0023 Square Root P

Sampling Location 24 ECD Operator TRS

METHOD 4 (MOISTURE) [MULTI POINT, NO VARIATION] SOURCE SAMPLING TITLE PAGE ISOKINETIC SAMPLING DATA

Plant Name Norman Facility Date 06/23/14 Ideal Nozzle Diameter and IsoKinetic Factor Setup

Pitot Coefficient

Probe Number SAMP-SP-0001

Probe Length 60 Pressures

Nozzle Number Stack Dry Molecular Weight

< 3.0

Average Nozzle Diameter Estimated Orifice Flow Rate

Suggested Nozzle Diameter P to H Isokinetic Factor

Impinger Case Number SAMP-BC-0002 Absolute Stack Pressure

Absolute Meter Pressure

Nozzle Measurements Liner Material inconel Barometric Pressure

Sample Case / Oven Number SAMP-BC-0012 Stack Static Pressure

Run Time

Wash 
Volumes

Final Values

Average Values
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cei-14-norman#1-24 ECD-moisture R4-6 Isocalc - Run (2)
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(Cp) 0.819

(ts) 724.2 F

(tm) 75.9

(H@) 1.877 in H₂O

Train Pre 0.000 ft³/min@ 15.0 in Hg (p1/2
avg) 0.07 in H₂O

PASS Post 0.000 ft³/min@ 15.0 in Hg (Y) 1.010 (Bws) 4.56 %

Pitot Pre (+) 0.20 in H₂O for 15.0 sec (Md) 29.26 lb/lb-mole

Pre (-) 0.20 in H₂O for 15.0 sec (Dna) in (Qm) 0.75 acfm

Post (+) 0.20 in H₂O for 15.0 sec (Dn ) 0.4816 in (K)

Post (-) 0.20 in H₂O for 15.0 sec in

in

 (Pb) 29.94 in Hg

Pre PASS  (Pstatic) 0.00 in H₂O

Post PASS  (Ps) 29.94 in Hg

 (Pm) 30.08 in Hg

Weights Imp 1 Imp 2 Imp 3 Imp 4 Imp 5 Imp 6 Imp 7 Imp 8

Start 17:51 End 19:01 Pre 705.8 686.7 567.3 914.7 ml

Post 721.6 704.0 571.0 927.1 ml

Dry Gas Desired Actual Impinger CPM Meter Meter Square Local Cumul. Cumul. Est-Run

Traverse Sampling Timer Meter Velocity Orifice Orifice Stack Snorkel Filter Exit Cond. Filter Inlet Outlet Pump Root Stack Meter Percent Meter

Point # Time Time Reading Head H H Temp Temp Temp Temp Temp Temp Temp Temp Vacuum P Velocity Volume IsoKinetic Volume

() (Vm) (p) (Hd) (Ha) (ts) (248±25°F) (248±25°F) (≤68°F) (≤--°F) (--±--°F) (tmi) (tmo) (p1/2) (vs)l (Vm)std (I) (Vm)std

min hh:mm:ss ft³ in H₂O in H₂O in H₂O F F F F F F F F in Hg √(in H₂O) ft/sec dscf % dscf

A-1 0.0 00:00:00 461.500 0.005 1.877 1.80 640 250 55 76 76 0.0 0.07 5.60 2.050 49.200

A-2 2.7 00:02:43 463.550 0.005 1.877 1.90 790 250 54 76 76 0.0 0.07 5.97 4.050 48.605

A-3 5.4 00:05:25 465.550 0.005 1.877 1.90 855 250 54 76 76 0.0 0.07 6.12 6.101 48.808

A-4 8.1 00:08:07 467.600 0.005 1.877 1.90 940 251 55 76 76 0.0 0.07 6.31 8.101 48.608

A-5 10.8 00:10:50 469.600 0.005 1.877 1.90 955 250 56 76 76 0.0 0.07 6.35 10.152 48.729

A-6 13.5 00:13:33 471.650 0.005 1.877 1.80 950 250 57 76 76 0.0 0.07 6.34 12.202 48.808

A-7 16.3 00:16:15 473.700 0.005 1.877 1.80 840 250 58 76 76 0.0 0.07 6.08 14.202 48.692

A-8 19.0 00:18:58 475.700 0.005 1.877 1.80 760 250 58 76 76 0.0 0.07 5.89 16.252 48.756

A-9 21.7 00:21:40 477.750 0.005 1.877 1.80 645 250 57 76 76 0.0 0.07 5.61 18.252 48.672

A-10 24.4 00:24:22 479.750 0.005 1.877 1.80 520 250 56 76 76 0.0 0.07 5.28 20.302 48.724

A-11 27.1 00:27:05 481.800 0.005 1.877 1.80 485 251 56 76 76 0.0 0.07 5.19 22.352 48.768

A-12 29.8 00:29:47 483.850 0.005 1.877 1.80 505 250 55 76 76 0.0 0.07 5.24 24.302 48.604

B-1 32.5 00:32:30 485.800 0.005 1.877 1.80 635 250 57 75 75 0.0 0.07 5.58 26.305 48.564

B-2 35.2 00:35:12 487.800 0.005 1.877 1.80 840 250 55 75 75 0.0 0.07 6.08 28.359 48.616

B-3 37.9 00:37:55 489.850 0.005 1.877 1.80 925 250 53 75 75 0.0 0.07 6.28 30.313 48.501

B-4 40.6 00:40:37 491.800 0.005 1.877 1.90 965 250 53 75 75 0.0 0.07 6.37 32.367 48.551

B-5 43.3 00:43:20 493.850 0.005 1.877 1.80 984 250 52 75 75 0.0 0.07 6.41 34.421 48.594

B-6 46.0 00:46:03 495.900 0.005 1.877 1.80 968 250 52 76 76 0.0 0.07 6.38 36.421 48.561

B-7 48.8 00:48:45 497.900 0.005 1.877 1.90 945 250 53 76 76 0.0 0.07 6.33 38.472 48.596

B-8 51.5 00:51:28 499.950 0.005 1.877 1.80 664 250 53 77 77 0.0 0.07 5.66 40.418 48.501

B-9 54.2 00:54:10 501.900 0.005 1.877 1.90 480 249 53 77 77 0.0 0.07 5.17 42.465 48.531

B-10 56.9 00:56:53 503.950 0.005 1.877 1.80 405 250 54 76 76 0.0 0.07 4.96 44.465 48.507

B-11 59.6 00:59:35 505.950 0.005 1.877 1.90 365 250 55 76 76 0.0 0.07 4.85 46.465 48.485

B-12 62.3 01:02:18 507.950 0.005 1.877 1.80 320 250 55 77 77 0.0 0.07 4.71 48.511 48.511

Last Pt 65.0 01:05:00 510.000

Final Val 65.0 01:05:00 510.000 Max Vac 0.0 48.511

0.01 1.83 724 250 55 76 76 0.07 5.78

Meter Cal Factor Stack Moisture Content

Average Meter Temp

Leak Checks Sampling Equipment Orifice Meter Coefficient

Project # cei-14-norman.ok-comp#1 Run Number 30-70-30%-6 Average Stack Temp

Meter Box Number SAMP-CP-0023 Square Root P

Sampling Location 24 ECD Operator TRS

METHOD 4 (MOISTURE) [MULTI POINT, NO VARIATION] SOURCE SAMPLING TITLE PAGE ISOKINETIC SAMPLING DATA

Plant Name Norman Facility Date 06/23/14 Ideal Nozzle Diameter and IsoKinetic Factor Setup

Pitot Coefficient

Probe Number SAMP-SP-0001

Probe Length 60 Pressures

Nozzle Number Stack Dry Molecular Weight

< 3.0

Average Nozzle Diameter Estimated Orifice Flow Rate

Suggested Nozzle Diameter P to H Isokinetic Factor

Impinger Case Number SAMP-BC-0002 Absolute Stack Pressure

Absolute Meter Pressure

Nozzle Measurements Liner Material inconel Barometric Pressure

Sample Case / Oven Number SAMP-BC-0012 Stack Static Pressure

Run Time

Wash 
Volumes

Final Values

Average Values
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cei-14-norman#1-24 ECD-moisture R4-6 Isocalc - Run (3)
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Unit Data Weather Data
Meas. Stack Moisture 6.5  % 29 95  in. Hg

Stack Exhaust Flow (M2) 27,012  SCFH 59  %

83  o F

0.014273  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH
A1 06/23/14 14:55:19 20940 16.68 3.68 1.06 2.93 3.88 99.50 117.00

06/23/14 14:55:49 20970 16.93 3.57 1.10 2.76 3.88 99.50 117.00
06/23/14 14:56:19 21000 16.81 3.43 1.09 2.79 3.46 99.50 127.00
06/23/14 14:56:49 21030 16.95 3.67 1.10 2.74 3.46 99.50 127.00
06/23/14 14:57:19 21060 16.66 3.53 1.04 2.85 3.71 99.50 127.00
06/23/14 14:57:49 21090 16.59 3.85 1.05 2.97 3.71 99.50 127.00
06/23/14 14:58:19 21120 16.80 3.79 1.11 2.82 3.29 99.60 117.00
06/23/14 14:58:49 21150 16.80 3.73 1.13 2.84 3.29 99.60 117.00
06/23/14 14:59:19 21180 16.85 3.80 1.12 2.75 3.57 99.50 127.00
06/23/14 14:59:49 21210 16.74 3.75 1.09 2.84 3.57 99.50 127.00
06/23/14 15:00:19 21240 16.57 3.85 0.98 2.96 7.97 99.50 182.00
06/23/14 15:00:49 21270 15.33 3.97 1.70 3.78 7.97 99.50 182.00
06/23/14 15:01:19 21300 15.45 9.37 0.75 3.73 13.98 99.50 250.00
06/23/14 15:01:49 21330 14.42 6.93 0.46 4.52 13.98 99.50 250.00
06/23/14 15:02:19 21360 14.34 5.68 0.46 4.61 13.04 99.40 250.00
06/23/14 15:02:49 21390 14.32 5.49 0.44 4.63 13.04 99.40 250.00
06/23/14 15:03:19 21420 14.17 5.29 0.44 4.73 12.93 99.40 228.00
06/23/14 15:03:49 21450 14.35 5.00 0.44 4.61 12.93 99.40 228.00
06/23/14 15:04:19 21480 14.42 3.87 0.44 4.60 13.45 99.40 261.00
06/23/14 15:04:49 21510 14.38 3.81 0.44 4.58 13.45 99.40 261.00
06/23/14 15:05:19 21540 14.46 3.48 0.45 4.56 13.06 99.40 250.00
06/23/14 15:05:49 21570 14.66 3.87 0.50 4.39 13.06 99.40 250.00
06/23/14 15:06:19 21600 14.35 3.69 0.44 4.58 13.87 99.40 250.00
06/23/14 15:06:49 21630 14.21 2.84 0.45 4.73 13.87 99.40 250.00
06/23/14 15:07:19 21660 14.46 3.90 0.44 4.55 13.34 99.50 250.00
06/23/14 15:07:49 21690 14.11 3.04 0.43 4.76 13.34 99.50 250.00
06/23/14 15:08:19 21720 14.25 3.27 0.43 4.68 13.45 99.60 250.00
06/23/14 15:08:49 21750 14.43 3.34 0.45 4.58 13.45 99.60 250.00
06/23/14 15:09:19 21780 14.66 3.02 0.46 4.42 13.98 99.70 261.00
06/23/14 15:09:49 21810 14.45 3.40 0.39 4.53 13.98 99.70 261.00
06/23/14 15:10:19 21840 14.34 3.84 0.42 4.63 13.29 99.80 250.00
06/23/14 15:10:49 21870 14.47 3.40 0.39 4.53 13.29 99.80 250.00
06/23/14 15:11:19 21900 14.35 2.94 0.39 4.60 7.94 100.00 182.00
06/23/14 15:11:49 21930 15.01 3.37 0.61 4.28 7.94 100.00 182.00
06/23/14 15:12:19 21960 16.13 4.82 0.80 3.41 4.59 100.00 138.00
06/23/14 15:12:49 21990 16.70 3.74 0.96 2.88 4.59 100.00 138.00
06/23/14 15:13:19 22020 16.91 3.24 1.03 2.78 3.38 100.10 117.00
06/23/14 15:13:49 22050 17.06 3.19 1.00 2.64 3.38 100.10 117.00
06/23/14 15:14:19 22080 16.93 3.07 0.99 2.72 3.76 100.10 106.00
06/23/14 15:14:49 22110 17.06 3.17 1.03 2.66 3.76 100.10 106.00
06/23/14 15:15:19 22140 17.12 3.14 1.02 2.60 3.21 100.20 106.00
06/23/14 15:15:49 22170 17.07 3.17 0.97 2.63 3.21 100.20 106.00
06/23/14 15:16:19 22200 17.07 3.17 0.99 2.64 6.12 100.20 149.00
06/23/14 15:16:49 22230 16.78 3.17 0.87 2.75 6.12 100.20 149.00
06/23/14 15:17:19 22260 15.20 3.07 0.52 3.88 12.48 100.30 239.00
06/23/14 15:17:49 22290 15.04 3.54 0.50 4.03 12.48 100.30 239.00

A2 06/23/14 15:18:19 22320 14.25 2.94 0.45 4.67 14.34 100.50 250.00
06/23/14 15:18:49 22350 14.40 2.38 0.43 4.56 14.34 100.50 250.00
06/23/14 15:19:19 22380 14.31 2.70 0.43 4.64 14.84 100.60 261.00
06/23/14 15:19:49 22410 14.25 2.80 0.43 4.66 14.84 100.60 261.00
06/23/14 15:20:19 22440 14.18 2.47 0.45 4.75 14.28 100.80 250.00
06/23/14 15:20:49 22470 14.41 2.69 0.46 4.57 14.28 100.80 250.00
06/23/14 15:21:19 22500 14.30 2.83 0.44 4.63 14.78 100.90 261.00
06/23/14 15:21:49 22530 13.94 2.81 0.41 4.83 14.78 100.90 261.00
06/23/14 15:22:19 22560 14.14 2.60 0.43 4.83 14.48 101.10 250.00
06/23/14 15:22:49 22590 14.01 2.90 0.42 4.80 14.48 101.10 250.00
06/23/14 15:23:19 22620 13.90 2.80 0.43 4.94 14.59 101.20 250.00
06/23/14 15:23:49 22650 13.98 2.72 0.40 4.91 14.59 101.20 250.00
06/23/14 15:24:19 22680 13.99 2.61 0.40 4.87 14.84 101.30 250.00
06/23/14 15:24:49 22710 14.19 3.12 0.44 4.74 14.84 101.30 250.00

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
June 23, 2014

24 ECD
Norman Facility

30-70-30 Load, Run - 24 ECD R4

cei-14-norman#1-24 ECD-gas r1-12 App. B
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Unit Data Weather Data
Meas. Stack Moisture 6.5  % 29 95  in. Hg

Stack Exhaust Flow (M2) 27,012  SCFH 59  %

83  o F

0.014273  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
June 23, 2014

24 ECD
Norman Facility

30-70-30 Load, Run - 24 ECD R4

06/23/14 15:25:19 22740 13.99 3.01 0.43 4.92 14.01 101.50 260.00
06/23/14 15:25:49 22770 14.20 3.14 0.42 4.67 14.01 101.50 260.00
06/23/14 15:26:19 22800 14.21 4.16 0.43 4.77 14.92 101.60 261.00
06/23/14 15:26:49 22830 15.02 3.59 0.42 4.85 14.92 101.60 261.00
06/23/14 15:27:19 22860 15.15 2.65 0.41 4.89 14.50 101.80 250.00
06/23/14 15:27:49 22890 14.77 2.36 0.40 4.74 14.50 101.80 250.00
06/23/14 15:28:19 22920 14.04 2.47 0.38 4.80 14.73 102.00 250.00
06/23/14 15:28:49 22950 14.21 3.10 0.42 4.74 14.73 102.00 250.00
06/23/14 15:29:19 22980 14.13 3.19 0.41 4.79 9.36 102.30 194.00
06/23/14 15:29:49 23010 14.82 3.94 0.55 4.41 9.36 102.30 194.00
06/23/14 15:30:19 23040 16.75 4.18 1.02 3.02 3.74 102.40 116.00
06/23/14 15:30:49 23070 17.28 3.62 0.99 2.51 3.74 102.40 116.00
06/23/14 15:31:19 23100 17.31 3.32 1.18 2.48 2.77 102.60 105.00
06/23/14 15:31:49 23130 17.31 3.54 1.04 2.45 2.77 102.60 105.00
06/23/14 15:32:19 23160 17.47 3.49 1.08 2.37 2.99 102.70 116.00
06/23/14 15:32:49 23190 17.37 3.34 1.04 2.40 2.99 102.70 116.00
06/23/14 15:33:19 23220 17.40 3.23 1.04 2.42 7.11 102.90 160.00
06/23/14 15:33:49 23250 16.21 3.28 0.68 3.06 7.11 102.90 160.00
06/23/14 15:34:19 23280 15.18 3.51 0.51 3.91 11.07 103.20 204.00
06/23/14 15:34:49 23310 14.91 3.31 0.52 4.19 11.07 103.20 204.00
06/23/14 15:35:19 23340 14.68 3.12 0.47 4.35 12.62 103.40 237.00
06/23/14 15:35:49 23370 14.76 3.27 0.46 4.35 12.62 103.40 237.00
06/23/14 15:36:19 23400 14.50 3.16 0.44 4.44 12.84 103.60 226.00
06/23/14 15:36:49 23430 14.18 3.50 0.45 4.75 12.84 103.60 226.00
06/23/14 15:37:19 23460 14.53 4.61 0.45 4.50 12.54 103.80 237.00
06/23/14 15:37:49 23490 14.63 3.74 0.43 4.40 12.54 103.80 237.00
06/23/14 15:38:19 23520 14.69 3.12 0.44 4.36 12.51 103.80 237.00
06/23/14 15:38:49 23550 14.74 3.01 0.45 4.37 12.51 103.80 237.00
06/23/14 15:39:19 23580 14.55 3.76 0.43 4.44 12.79 103.70 226.00
06/23/14 15:39:49 23610 14.40 4.75 0.41 4.54 12.79 103.70 226.00
06/23/14 15:40:19 23640 14.48 4.48 0.45 4.56 11.99 103.70 237.00
06/23/14 15:40:49 23670 14.27 3.86 0.41 4.66 11.99 103.70 237.00

A3 06/23/14 15:41:19 23700 14.58 3.54 0.44 4.45 12.93 103.50 237.00
06/23/14 15:41:49 23730 14.43 3.92 0.45 4.56 12.93 103.50 237.00
06/23/14 15:42:19 23760 14.75 3.83 0.50 4.32 12.54 103.30 226.00
06/23/14 15:42:49 23790 14.64 4.35 0.46 4.42 12.54 103.30 226.00
06/23/14 15:43:19 23820 14.49 3.82 0.44 4.48 12.57 103.00 248.00
06/23/14 15:43:49 23850 14.54 3.98 0.47 4.52 12.57 103.00 248.00
06/23/14 15:44:19 23880 14.79 4.47 0.48 4.30 12.59 102.70 237.00
06/23/14 15:44:49 23910 14.48 4.00 0.43 4.51 12.59 102.70 237.00
06/23/14 15:45:19 23940 14.58 4.06 0.48 4.45 11.96 102.50 226.00
06/23/14 15:45:49 23970 14.73 3.91 0.48 4.35 11.96 102.50 226.00
06/23/14 15:46:19 24000 14.75 4.09 0.46 4.32 9.60 102.30 204.00
06/23/14 15:46:49 24030 14.96 3.63 0.58 4.28 9.60 102.30 204.00
06/23/14 15:47:19 24060 15.86 4.06 0.71 3.53 4.57 102.10 138.00
06/23/14 15:47:49 24090 16.58 3.57 0.92 3.06 4.57 102.10 138.00
06/23/14 15:48:19 24120 16.80 3.01 0.92 2.79 4.04 102.10 127.00
06/23/14 15:48:49 24150 16.67 2.94 0.90 2.90 4.04 102.10 127.00
06/23/14 15:49:19 24180 16.84 3.00 0.97 2.83 3.40 102.00 116.00
06/23/14 15:49:49 24210 16.92 2.97 0.98 2.73 3.40 102.00 116.00
06/23/14 15:50:19 24240 17.02 2.99 1.02 2.71 3.79 102.10 116.00
06/23/14 15:50:49 24270 17.05 2.87 0.95 2.62 3.79 102.10 116.00
06/23/14 15:51:19 24300 16.13 2.96 0.66 3.15 11.54 102.20 226.00
06/23/14 15:51:49 24330 15.31 3.67 0.53 3.81 11.54 102.20 226.00
06/23/14 15:52:19 24360 14.32 3.39 0.43 4.61 14.17 102.30 260.00
06/23/14 15:52:49 24390 14.35 2.82 0.43 4.60 14.17 102.30 260.00
06/23/14 15:53:19 24420 14.46 2.56 0.46 4.53 13.51 102.40 260.00
06/23/14 15:53:49 24450 14.44 2.56 0.45 4.55 13.51 102.40 260.00
06/23/14 15:54:19 24480 14.39 2.90 0.44 4.58 14.01 102.40 249.00
06/23/14 15:54:49 24510 14.37 2.85 0.44 4.61 14.01 102.40 249.00
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Unit Data Weather Data
Meas. Stack Moisture 6.5  % 29 95  in. Hg

Stack Exhaust Flow (M2) 27,012  SCFH 59  %

83  o F

0.014273  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
June 23, 2014

24 ECD
Norman Facility

30-70-30 Load, Run - 24 ECD R4

06/23/14 15:55:19 24540 14.48 2.94 0.47 4.53 13.73 102.40 249.00
06/23/14 15:55:49 24570 14.27 3.31 0.45 4.65 13.73 102.40 249.00
06/23/14 15:56:19 24600 14.21 3.56 0.44 4.70 13.95 102.50 249.00
06/23/14 15:56:49 24630 14.46 2.95 0.45 4.59 13.95 102.50 249.00
06/23/14 15:57:19 24660 14.58 3.13 0.44 4.42 13.40 102.60 249.00
06/23/14 15:57:49 24690 14.47 2.89 0.46 4.53 13.40 102.60 249.00
06/23/14 15:58:19 24720 14.38 2.58 0.46 4.57 14.03 102.80 249.00
06/23/14 15:58:49 24750 14.49 2.99 0.45 4.52 14.03 102.80 249.00
06/23/14 15:59:19 24780 14.48 2.70 0.45 4.52 13.45 102.80 249.00
06/23/14 15:59:49 24810 14.40 2.42 0.42 4.58 13.45 102.80 249.00
06/23/14 16:00:19 24840 14.59 2.54 0.44 4.43 13.98 102.80 249.00
06/23/14 16:00:49 24870 14.44 2.91 0.44 4.53 13.98 102.80 249.00
06/23/14 16:01:19 24900 14.13 2.81 0.43 4.75 10.60 102.80 226.00
06/23/14 16:01:49 24930 14.43 2.58 0.43 4.59 10.60 102.80 226.00
06/23/14 16:02:19 24960 14.50 2.79 0.45 4.48 3.13 102.70 116.00
06/23/14 16:02:49 24990 15.06 2.76 0.56 4.23 3.13 102.70 116.00
06/23/14 16:03:19 25020 15.80 3.64 0.75 3.61 4.29 102.80 137.00
06/23/14 16:03:49 25050 16.72 3.53 0.97 2.93 4.29 102.80 137.00
06/23/14 16:04:19 25080 16.75 3.03 0.86 2.82 3.35 102.70 127.00
06/23/14 16:04:49 25110 16.71 2.90 0.96 2.87 3.35 102.70 127.00
06/23/14 16:05:19 25140 16.74 2.90 0.97 2.85 3.07 102.80 105.00

RAW AVERAGE 15.20 3.44 0.62 4.01 10.23 101.53 204.89

O₂ CO THC CO₂ Press. Trans Temp. Trans. F-Flow Trans.
INST-22-0005 INST-CO-0034 INST-VC-0006 INST-22-0005 0 0

(in. H2O) (oF) (SCFH)
Initial Zero 0.03 0.05 0.04 0.04 0 0 0
Final Zero 0.04 -0.11 0.05 0.03
Avg. Zero 0.04 -0.03 0.05 0.04

Initial UpScale 11.99 10.79 3.19 9.32
Final UpScale 11.98 10.87 3.15 9.31
Avg. UpScale 11.99 10.83 3.17 9.32

Upscale Cal Gas 12.25 11.00 3.04 9.33

O₂ CO THC CO₂
15.54 3.52 0.56 4.00
14.53 3.29 0.52 3.73
N/A 0.01 0.00 N/A

Serial Number:

Corrected Raw Average (ppm/% wet basis)

B
ia

s

EMISSIONS DATA

Emission Rate (lb/hr)

Corrected Raw Average (ppm/% dry basis)
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Unit Data Weather Data
Meas. Stack Moisture 4.4  % 29 94  in. Hg

Stack Exhaust Flow (M2) 27,255  SCFH 54  %

82  o F

0.012619  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH
A1 06/23/14 16:20:19 26040 17.11 3.21 1.07 2.60 3.49 101.90 106.00

06/23/14 16:20:49 26070 16.99 3.13 0.99 2.66 3.49 101.90 106.00
06/23/14 16:21:19 26100 16.99 3.08 0.96 2.69 3.10 101.80 116.00
06/23/14 16:21:49 26130 17.05 3.13 1.00 2.65 3.10 101.80 116.00
06/23/14 16:22:19 26160 17.10 3.17 1.04 2.60 3.21 101.80 116.00
06/23/14 16:22:49 26190 17.15 3.22 1.05 2.57 3.21 101.80 116.00
06/23/14 16:23:19 26220 17.08 3.11 1.04 2.62 3.35 101.80 127.00
06/23/14 16:23:49 26250 17.04 3.11 1.02 2.65 3.35 101.80 127.00
06/23/14 16:24:19 26280 17.06 3.11 1.05 2.64 2.96 101.80 127.00
06/23/14 16:24:49 26310 17.12 3.21 1.08 2.61 2.96 101.80 127.00
06/23/14 16:25:19 26340 17.09 3.19 1.03 2.58 7.36 101.90 181.00
06/23/14 16:25:49 26370 15.64 3.41 0.61 3.45 7.36 101.90 181.00
06/23/14 16:26:19 26400 15.19 3.87 0.54 3.99 14.03 101.80 239.00
06/23/14 16:26:49 26430 14.21 2.87 0.45 4.65 14.03 101.80 239.00
06/23/14 16:27:19 26460 14.31 2.47 0.45 4.61 13.23 101.60 238.00
06/23/14 16:27:49 26490 14.49 2.51 0.44 4.55 13.23 101.60 238.00
06/23/14 16:28:19 26520 14.48 2.72 0.45 4.50 13.92 101.50 249.00
06/23/14 16:28:49 26550 14.24 2.37 0.41 4.66 13.92 101.50 249.00
06/23/14 16:29:19 26580 14.27 2.35 0.42 4.69 13.12 101.30 249.00
06/23/14 16:29:49 26610 14.51 2.09 0.43 4.50 13.12 101.30 249.00
06/23/14 16:30:19 26640 14.50 1.98 0.45 4.50 13.67 101.10 260.00
06/23/14 16:30:49 26670 14.38 2.04 0.42 4.59 13.67 101.10 260.00
06/23/14 16:31:19 26700 14.58 2.06 0.42 4.48 13.42 101.00 249.00
06/23/14 16:31:49 26730 14.53 2.38 0.44 4.47 13.42 101.00 249.00
06/23/14 16:32:19 26760 14.50 2.09 0.42 4.50 13.56 100.80 260.00
06/23/14 16:32:49 26790 14.53 2.33 0.43 4.50 13.56 100.80 260.00
06/23/14 16:33:19 26820 14.49 2.44 0.43 4.50 13.73 100.70 261.00
06/23/14 16:33:49 26850 14.49 2.33 0.39 4.50 13.73 100.70 261.00
06/23/14 16:34:19 26880 14.42 1.94 0.38 4.56 12.93 100.60 228.00
06/23/14 16:34:49 26910 14.56 1.96 0.39 4.46 12.93 100.60 228.00
06/23/14 16:35:19 26940 14.61 2.10 0.38 4.40 13.90 100.50 261.00
06/23/14 16:35:49 26970 14.43 2.20 0.41 4.55 13.90 100.50 261.00
06/23/14 16:36:19 27000 14.53 2.55 0.41 4.47 11.24 100.40 216.00
06/23/14 16:36:49 27030 14.85 2.27 0.43 4.35 11.24 100.40 216.00
06/23/14 16:37:19 27060 15.33 2.74 0.46 3.86 5.90 100.30 150.00
06/23/14 16:37:49 27090 15.75 3.39 0.70 3.68 5.90 100.30 150.00
06/23/14 16:38:19 27120 16.98 3.67 0.92 2.80 3.24 100.30 127.00
06/23/14 16:38:49 27150 17.16 3.16 0.92 2.53 3.24 100.30 127.00
06/23/14 16:39:19 27180 16.98 3.02 0.95 2.68 3.93 100.30 127.00
06/23/14 16:39:49 27210 16.86 3.05 0.90 2.76 3.93 100.30 127.00
06/23/14 16:40:19 27240 16.88 3.08 0.93 2.78 3.40 100.30 127.00
06/23/14 16:40:49 27270 16.99 3.13 0.94 2.69 3.40 100.30 127.00
06/23/14 16:41:19 27300 16.97 3.06 0.88 2.68 7.56 100.30 182.00
06/23/14 16:41:49 27330 15.65 3.20 0.49 3.48 7.56 100.30 182.00
06/23/14 16:42:19 27360 14.95 3.75 0.40 4.08 14.26 100.30 250.00

A2 06/23/14 16:42:49 27390 14.23 3.15 0.36 4.69 14.26 100.30 250.00
06/23/14 16:43:19 27420 14.12 2.68 0.33 4.73 14.12 100.20 239.00
06/23/14 16:43:49 27450 13.95 2.68 0.35 4.90 14.12 100.20 239.00
06/23/14 16:44:19 27480 14.09 2.90 0.35 4.81 14.26 100.20 261.00
06/23/14 16:44:49 27510 14.41 4.31 0.35 4.61 14.26 100.20 261.00
06/23/14 16:45:19 27540 14.36 3.62 0.34 4.61 13.48 100.10 261.00
06/23/14 16:45:49 27570 14.39 2.51 0.35 4.58 13.48 100.10 261.00
06/23/14 16:46:19 27600 14.63 2.99 0.35 4.41 14.56 100.00 251.00
06/23/14 16:46:49 27630 14.47 3.09 0.31 4.50 14.56 100.00 251.00
06/23/14 16:47:19 27660 14.52 2.84 0.35 4.53 13.37 99.90 250.00
06/23/14 16:47:49 27690 14.53 2.67 0.34 4.44 13.37 99.90 250.00
06/23/14 16:48:19 27720 14.39 2.37 0.32 4.58 14.06 99.90 261.00
06/23/14 16:48:49 27750 14.22 2.35 0.36 4.67 14.06 99.90 261.00
06/23/14 16:49:19 27780 14.49 2.21 0.37 4.55 13.95 99.70 250.00
06/23/14 16:49:49 27810 14.53 2.78 0.35 4.47 13.95 99.70 250.00

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
June 23, 2014

24 ECD
Norman Facility

30-70-30 Load, Run - 24 ECD R5

cei-14-norman#1-24 ECD-gas r1-12 App. B
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Unit Data Weather Data
Meas. Stack Moisture 4.4  % 29 94  in. Hg

Stack Exhaust Flow (M2) 27,255  SCFH 54  %

82  o F

0.012619  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
June 23, 2014

24 ECD
Norman Facility

30-70-30 Load, Run - 24 ECD R5

06/23/14 16:50:19 27840 14.34 3.07 0.35 4.63 13.84 99.60 250.00
06/23/14 16:50:49 27870 14.52 2.73 0.35 4.51 13.84 99.60 250.00
06/23/14 16:51:19 27900 14.51 2.94 0.36 4.52 14.12 99.50 250.00
06/23/14 16:51:49 27930 14.44 2.83 0.32 4.53 14.12 99.50 250.00
06/23/14 16:52:19 27960 14.45 2.96 0.32 4.59 13.31 99.40 228.00
06/23/14 16:52:49 27990 14.51 2.92 0.32 4.49 13.31 99.40 228.00
06/23/14 16:53:19 28020 14.51 2.48 0.32 4.50 14.26 99.40 251.00
06/23/14 16:53:49 28050 14.41 2.32 0.31 4.58 14.26 99.40 251.00
06/23/14 16:54:19 28080 14.57 2.49 0.32 4.49 10.13 99.40 216.00
06/23/14 16:54:49 28110 15.26 2.76 0.43 4.07 10.13 99.40 216.00
06/23/14 16:55:19 28140 15.70 3.52 0.49 3.65 3.71 99.40 117.00
06/23/14 16:55:49 28170 16.76 3.51 0.82 2.94 3.71 99.40 117.00
06/23/14 16:56:19 28200 17.00 3.17 0.85 2.70 4.51 99.50 128.00
06/23/14 16:56:49 28230 16.57 3.13 0.78 2.98 4.51 99.50 128.00
06/23/14 16:57:19 28260 16.68 3.23 0.83 2.92 3.71 99.60 138.00
06/23/14 16:57:49 28290 16.81 3.20 0.85 2.86 3.71 99.60 138.00
06/23/14 16:58:19 28320 17.00 3.16 0.77 2.64 7.83 99.70 193.00
06/23/14 16:58:49 28350 15.60 3.31 0.46 3.54 7.83 99.70 193.00
06/23/14 16:59:19 28380 14.88 3.82 0.33 4.14 13.59 99.80 239.00
06/23/14 16:59:49 28410 14.24 3.10 0.30 4.69 13.59 99.80 239.00
06/23/14 17:00:19 28440 14.51 3.21 0.32 4.49 13.31 99.80 250.00
06/23/14 17:00:49 28470 14.54 3.35 0.38 4.49 13.31 99.80 250.00
06/23/14 17:01:19 28500 14.32 4.01 0.34 4.62 13.45 99.80 239.00
06/23/14 17:01:49 28530 14.44 3.30 0.35 4.60 13.45 99.80 239.00
06/23/14 17:02:19 28560 14.57 3.37 0.33 4.46 13.98 99.70 239.00
06/23/14 17:02:49 28590 14.50 3.28 0.36 4.49 13.98 99.70 239.00
06/23/14 17:03:19 28620 14.38 2.87 0.34 4.61 12.90 99.70 250.00
06/23/14 17:03:49 28650 14.56 3.06 0.32 4.51 12.90 99.70 250.00
06/23/14 17:04:19 28680 14.66 3.48 0.31 4.38 13.73 99.60 239.00
06/23/14 17:04:49 28710 14.43 3.04 0.33 4.53 13.73 99.60 239.00
06/23/14 17:05:19 28740 14.52 3.33 0.33 4.50 13.59 99.60 250.00

A3 06/23/14 17:05:49 28770 14.31 3.76 0.33 4.64 13.59 99.60 250.00
06/23/14 17:06:19 28800 14.31 3.36 0.32 4.65 13.45 99.50 239.00
06/23/14 17:06:49 28830 14.47 3.72 0.35 4.57 13.45 99.50 239.00
06/23/14 17:07:19 28860 14.45 4.23 0.36 4.53 13.73 99.50 261.00
06/23/14 17:07:49 28890 14.27 3.92 0.32 4.66 13.73 99.50 261.00
06/23/14 17:08:19 28920 14.17 3.87 0.32 4.76 13.09 99.40 250.00
06/23/14 17:08:49 28950 14.38 4.72 0.36 4.61 13.09 99.40 250.00
06/23/14 17:09:19 28980 14.28 4.09 0.34 4.65 13.51 99.30 239.00
06/23/14 17:09:49 29010 14.25 4.25 0.31 4.72 13.51 99.30 239.00
06/23/14 17:10:19 29040 14.53 3.32 0.31 4.51 13.54 99.20 239.00
06/23/14 17:10:49 29070 14.62 4.18 0.34 4.43 13.54 99.20 239.00
06/23/14 17:11:19 29100 14.47 4.66 0.33 4.54 8.61 99.10 183.00
06/23/14 17:11:49 29130 15.16 4.52 0.46 4.13 8.61 99.10 183.00
06/23/14 17:12:19 29160 15.78 4.47 0.66 3.67 3.43 99.10 127.00
06/23/14 17:12:49 29190 16.58 3.76 0.76 2.99 3.43 99.10 127.00
06/23/14 17:13:19 29220 16.67 3.47 0.79 2.95 3.74 99.10 128.00
06/23/14 17:13:49 29250 16.75 3.31 0.84 2.86 3.74 99.10 128.00
06/23/14 17:14:19 29280 16.92 3.31 0.86 2.77 3.35 99.10 106.00
06/23/14 17:14:49 29310 16.99 3.20 0.86 2.70 3.35 99.10 106.00
06/23/14 17:15:19 29340 17.00 3.18 0.86 2.70 3.49 99.10 117.00
06/23/14 17:15:49 29370 16.90 3.27 0.87 2.75 3.49 99.10 117.00
06/23/14 17:16:19 29400 16.76 3.18 0.81 2.85 7.92 99.10 183.00
06/23/14 17:16:49 29430 15.60 3.40 0.45 3.52 7.92 99.10 183.00
06/23/14 17:17:19 29460 15.03 3.84 0.37 4.07 13.15 99.00 239.00
06/23/14 17:17:49 29490 14.72 3.27 0.33 4.39 13.15 99.00 239.00
06/23/14 17:18:19 29520 14.56 3.02 0.33 4.46 12.90 98.90 250.00
06/23/14 17:18:49 29550 14.58 2.82 0.28 4.42 12.90 98.90 250.00
06/23/14 17:19:19 29580 14.37 2.56 0.28 4.63 13.45 98.80 229.00
06/23/14 17:19:49 29610 14.52 2.38 0.32 4.54 13.45 98.80 229.00
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Unit Data Weather Data
Meas. Stack Moisture 4.4  % 29 94  in. Hg

Stack Exhaust Flow (M2) 27,255  SCFH 54  %

82  o F

0.012619  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
June 23, 2014

24 ECD
Norman Facility

30-70-30 Load, Run - 24 ECD R5

06/23/14 17:20:19 29640 14.59 2.49 0.30 4.44 13.31 98.70 250.00
06/23/14 17:20:49 29670 14.46 2.89 0.31 4.54 13.31 98.70 250.00
06/23/14 17:21:19 29700 14.40 2.81 0.33 4.61 13.45 98.50 251.00
06/23/14 17:21:49 29730 14.55 2.76 0.32 4.49 13.45 98.50 251.00
06/23/14 17:22:19 29760 14.53 2.87 0.31 4.52 13.20 98.30 240.00
06/23/14 17:22:49 29790 14.34 2.61 0.32 4.60 13.20 98.30 240.00
06/23/14 17:23:19 29820 14.41 2.61 0.30 4.64 13.48 98.20 251.00
06/23/14 17:23:49 29850 14.60 2.63 0.30 4.45 13.48 98.20 251.00
06/23/14 17:24:19 29880 14.45 2.76 0.29 4.53 13.51 98.00 229.00
06/23/14 17:24:49 29910 14.46 2.78 0.32 4.59 13.51 98.00 229.00
06/23/14 17:25:19 29940 14.67 2.75 0.32 4.39 12.84 97.80 250.00
06/23/14 17:25:49 29970 14.44 2.46 0.30 4.53 12.84 97.80 250.00
06/23/14 17:26:19 30000 14.27 2.26 0.31 4.71 8.61 97.70 194.00
06/23/14 17:26:49 30030 14.56 2.51 0.32 4.49 8.61 97.70 194.00
06/23/14 17:27:19 30060 14.47 2.67 0.33 4.57 3.16 97.60 117.00
06/23/14 17:27:49 30090 15.36 3.12 0.41 3.96 3.16 97.60 117.00
06/23/14 17:28:19 30120 15.92 3.86 0.64 3.59 3.85 97.50 128.00
06/23/14 17:28:49 30150 16.93 3.50 0.80 2.79 3.85 97.50 128.00
06/23/14 17:29:19 30180 16.86 3.13 0.82 2.80 3.21 97.40 117.00
06/23/14 17:29:49 30210 16.77 3.29 0.79 2.85 3.21 97.40 117.00
06/23/14 17:30:19 30240 16.67 3.28 0.81 2.95 3.35 97.40 128.00

RAW AVERAGE 15.19 3.05 0.51 4.01 10.27 99.78 206.77

O2 CO THC CO2 Press. Trans Temp. Trans. F-Flow Trans.
INST-22-0005 INST-CO-0034 INST-VC-0006 INST-22-0005 0 0 0

(%) (ppmvd) (ppmvw) (%) (in. H2O) (oF) (SCFH)
Initial Zero 0.04 -0.11 0.05 0.03
Final Zero 0.02 -0.02 0.03 0.07
Avg. Zero 0.03 -0.07 0.04 0.05

Initial UpScale 11.98 10.87 3.15 9.31
Final UpScale 12.00 11.18 3.00 9.34
Avg. UpScale 11.99 11.03 3.08 9.33

Upscale Cal Gas 12.25 11.00 3.04 9.33

O₂ CO THC CO₂
15.53 3.09 0.00 3.98
14.84 2.96 0.00 3.80
N/A 0.01 0.00 N/A

Serial Number:

Corrected Raw Average (ppm/% wet basis)

B
ia

s

EMISSIONS DATA

Emission Rate (lb/hr)

Corrected Raw Average (ppm/% dry basis)
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Unit Data Weather Data
Meas. Stack Moisture 4.6  % 29 94  in. Hg

Stack Exhaust Flow (M2) 26,993  SCFH 57  %

81  o F

0.012900  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH
A1 06/23/14 17:51:19 31500 16.91 3.47 0.65 2.76 3.60 94.30 118.00

06/23/14 17:51:49 31530 16.73 3.34 0.57 2.82 3.60 94.30 118.00
06/23/14 17:52:19 31560 16.73 3.58 0.64 2.89 3.35 94.10 107.00
06/23/14 17:52:49 31590 16.83 3.59 0.67 2.83 3.35 94.10 107.00
06/23/14 17:53:19 31620 16.88 3.60 0.68 2.80 3.52 94.00 102.00
06/23/14 17:53:49 31650 16.88 3.47 0.62 2.77 3.52 94.00 102.00
06/23/14 17:54:19 31680 16.74 3.55 0.68 2.86 3.68 93.90 129.00
06/23/14 17:54:49 31710 16.77 3.83 0.66 2.88 3.68 93.90 129.00
06/23/14 17:55:19 31740 16.82 3.69 0.66 2.84 3.46 93.70 107.00
06/23/14 17:55:49 31770 16.92 3.68 0.87 2.77 3.46 93.70 107.00
06/23/14 17:56:19 31800 16.90 3.63 0.79 2.77 6.81 93.60 173.00
06/23/14 17:56:49 31830 16.03 3.61 0.41 3.20 6.81 93.60 173.00
06/23/14 17:57:19 31860 15.04 4.66 0.32 4.07 13.20 93.40 253.00
06/23/14 17:57:49 31890 14.60 6.76 0.21 4.43 13.20 93.40 253.00
06/23/14 17:58:19 31920 14.35 6.09 0.17 4.63 13.62 93.20 242.00
06/23/14 17:58:49 31950 14.34 3.84 0.16 4.65 13.62 93.20 242.00
06/23/14 17:59:19 31980 14.38 3.57 0.16 4.61 14.03 92.90 242.00
06/23/14 17:59:49 32010 14.23 4.04 0.14 4.70 14.03 92.90 242.00
06/23/14 18:00:19 32040 14.23 4.95 0.12 4.74 13.81 92.70 242.00
06/23/14 18:00:49 32070 14.42 3.89 0.14 4.59 13.81 92.70 242.00
06/23/14 18:01:19 32100 14.27 3.81 0.12 4.66 13.84 92.50 253.00
06/23/14 18:01:49 32130 14.16 3.41 0.12 4.76 13.84 92.50 253.00
06/23/14 18:02:19 32160 14.32 3.57 0.12 4.68 14.01 92.30 265.00
06/23/14 18:02:49 32190 14.35 4.41 0.13 4.63 14.01 92.30 265.00
06/23/14 18:03:19 32220 14.21 4.52 0.11 4.72 13.62 92.10 242.00
06/23/14 18:03:49 32250 14.35 3.65 0.12 4.66 13.62 92.10 242.00
06/23/14 18:04:19 32280 14.36 3.48 0.14 4.60 14.06 92.00 265.00
06/23/14 18:04:49 32310 14.26 3.63 0.11 4.71 14.06 92.00 265.00
06/23/14 18:05:19 32340 14.36 3.40 0.13 4.65 13.67 91.80 243.00
06/23/14 18:05:49 32370 14.38 3.39 0.17 4.62 13.67 91.80 243.00
06/23/14 18:06:19 32400 14.34 4.03 0.15 4.63 13.59 91.60 254.00
06/23/14 18:06:49 32430 14.42 4.37 0.14 4.61 13.59 91.60 254.00
06/23/14 18:07:19 32460 14.54 3.97 0.14 4.51 11.35 91.40 231.00
06/23/14 18:07:49 32490 14.58 4.00 0.21 4.51 11.35 91.40 231.00
06/23/14 18:08:19 32520 15.45 4.44 0.35 3.91 5.54 91.30 152.00
06/23/14 18:08:49 32550 15.94 4.67 0.47 3.54 5.54 91.30 152.00
06/23/14 18:09:19 32580 16.67 3.90 0.70 3.00 3.71 91.30 129.00
06/23/14 18:09:49 32610 16.75 3.57 0.68 2.87 3.71 91.30 129.00
06/23/14 18:10:19 32640 16.70 3.51 0.68 2.91 4.12 91.30 129.00
06/23/14 18:10:49 32670 16.67 3.48 0.63 2.94 4.12 91.30 129.00
06/23/14 18:11:19 32700 16.78 3.35 0.64 2.86 3.90 91.20 129.00
06/23/14 18:11:49 32730 16.83 3.30 0.68 2.84 3.90 91.20 129.00
06/23/14 18:12:19 32760 16.87 3.33 0.68 2.81 7.64 91.20 163.00
06/23/14 18:12:49 32790 15.87 3.36 0.32 3.33 7.64 91.20 163.00
06/23/14 18:13:19 32820 15.08 3.69 0.18 4.10 13.51 91.10 243.00
06/23/14 18:13:49 32850 14.45 2.97 0.12 4.52 13.51 91.10 243.00

A2 06/23/14 18:14:19 32880 14.41 2.47 0.13 4.58 13.65 91.00 254.00
06/23/14 18:14:49 32910 14.29 2.11 0.13 4.67 13.65 91.00 254.00
06/23/14 18:15:19 32940 14.28 2.09 0.12 4.68 14.34 91.00 265.00
06/23/14 18:15:49 32970 14.16 2.16 0.13 4.77 14.34 91.00 265.00
06/23/14 18:16:19 33000 14.19 1.99 0.21 4.76 13.67 90.90 265.00
06/23/14 18:16:49 33030 14.18 2.35 0.29 4.77 13.67 90.90 265.00
06/23/14 18:17:19 33060 14.30 2.18 0.30 4.68 14.23 90.90 243.00
06/23/14 18:17:49 33090 14.26 1.92 0.29 4.71 14.23 90.90 243.00
06/23/14 18:18:19 33120 14.34 2.09 0.28 4.66 14.12 90.80 254.00
06/23/14 18:18:49 33150 14.40 2.56 0.24 4.62 14.12 90.80 254.00
06/23/14 18:19:19 33180 14.25 2.39 0.27 4.71 14.01 90.80 243.00
06/23/14 18:19:49 33210 14.39 2.17 0.29 4.66 14.01 90.80 243.00
06/23/14 18:20:19 33240 14.33 2.14 0.28 4.66 14.14 90.70 243.00
06/23/14 18:20:49 33270 14.27 2.09 0.25 4.70 14.14 90.70 243.00

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
June 23, 2014

24 ECD
Norman Facility

30-70-30 Load, Run - 24 ECD R6
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Unit Data Weather Data
Meas. Stack Moisture 4.6  % 29 94  in. Hg

Stack Exhaust Flow (M2) 26,993  SCFH 57  %

81  o F

0.012900  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
June 23, 2014

24 ECD
Norman Facility

30-70-30 Load, Run - 24 ECD R6

06/23/14 18:21:19 33300 14.21 2.13 0.26 4.78 13.51 90.60 243.00
06/23/14 18:21:49 33330 14.37 2.49 0.28 4.64 13.51 90.60 243.00
06/23/14 18:22:19 33360 14.33 2.83 0.27 4.65 14.03 90.40 254.00
06/23/14 18:22:49 33390 14.26 2.09 0.29 4.72 14.03 90.40 254.00
06/23/14 18:23:19 33420 14.39 2.18 0.29 4.64 14.20 90.30 266.00
06/23/14 18:23:49 33450 14.37 2.19 0.24 4.62 14.20 90.30 266.00
06/23/14 18:24:19 33480 14.23 1.93 0.24 4.71 13.81 90.30 243.00
06/23/14 18:24:49 33510 14.42 1.91 0.25 4.62 13.81 90.30 243.00
06/23/14 18:25:19 33540 14.39 2.07 0.25 4.62 10.66 90.20 220.00
06/23/14 18:25:49 33570 14.93 2.22 0.36 4.34 10.66 90.20 220.00
06/23/14 18:26:19 33600 15.65 3.42 0.54 3.77 4.43 90.10 141.00
06/23/14 18:26:49 33630 16.56 3.96 0.82 3.06 4.43 90.10 141.00
06/23/14 18:27:19 33660 16.90 3.57 0.88 2.81 3.90 90.00 119.00
06/23/14 18:27:49 33690 16.76 3.43 0.86 2.86 3.90 90.00 119.00
06/23/14 18:28:19 33720 16.62 3.56 0.85 2.97 3.54 90.00 130.00
06/23/14 18:28:49 33750 16.90 3.63 0.93 2.81 3.54 90.00 130.00
06/23/14 18:29:19 33780 17.04 3.45 0.88 2.71 7.94 90.00 175.00
06/23/14 18:29:49 33810 15.75 3.55 0.48 3.41 7.94 90.00 175.00
06/23/14 18:30:19 33840 15.23 4.25 0.38 3.94 13.54 89.80 243.00
06/23/14 18:30:49 33870 14.57 4.01 0.30 4.47 13.54 89.80 243.00
06/23/14 18:31:19 33900 14.47 3.85 0.27 4.51 14.86 89.70 266.00
06/23/14 18:31:49 33930 14.27 3.40 0.29 4.71 14.86 89.70 266.00
06/23/14 18:32:19 33960 14.27 3.52 0.29 4.73 14.09 89.60 244.00
06/23/14 18:32:49 33990 14.37 3.33 0.27 4.63 14.09 89.60 244.00
06/23/14 18:33:19 34020 14.33 3.49 0.27 4.64 14.50 89.40 266.00
06/23/14 18:33:49 34050 14.17 3.26 0.27 4.76 14.50 89.40 266.00
06/23/14 18:34:19 34080 14.30 3.22 0.29 4.68 14.26 89.40 255.00
06/23/14 18:34:49 34110 14.23 4.29 0.24 4.73 14.26 89.40 255.00
06/23/14 18:35:19 34140 14.20 3.81 0.21 4.74 14.26 89.30 244.00
06/23/14 18:35:49 34170 14.27 3.25 0.26 4.72 14.26 89.30 244.00
06/23/14 18:36:19 34200 14.34 3.49 0.26 4.64 14.39 89.30 266.00
06/23/14 18:36:49 34230 14.17 3.45 0.22 4.74 14.39 89.30 266.00

A3 06/23/14 18:37:19 34260 14.22 2.88 0.23 4.76 13.73 89.40 255.00
06/23/14 18:37:49 34290 14.30 3.20 0.26 4.68 13.73 89.40 255.00
06/23/14 18:38:19 34320 14.31 3.45 0.24 4.65 14.53 89.40 255.00
06/23/14 18:38:49 34350 14.30 3.29 0.23 4.69 14.53 89.40 255.00
06/23/14 18:39:19 34380 14.39 3.24 0.22 4.62 14.28 89.40 244.00
06/23/14 18:39:49 34410 14.42 3.34 0.23 4.61 14.28 89.40 244.00
06/23/14 18:40:19 34440 14.34 3.44 0.21 4.66 14.03 89.30 255.00
06/23/14 18:40:49 34470 14.41 3.24 0.23 4.63 14.03 89.30 255.00
06/23/14 18:41:19 34500 14.45 3.26 0.22 4.59 14.70 89.30 255.00
06/23/14 18:41:49 34530 14.24 3.31 0.22 4.73 14.70 89.30 255.00
06/23/14 18:42:19 34560 14.38 3.27 0.23 4.66 11.51 89.30 242.00
06/23/14 18:42:49 34590 14.53 3.37 0.22 4.53 11.51 89.30 242.00
06/23/14 18:43:19 34620 15.49 3.78 0.42 3.93 5.43 89.30 152.00
06/23/14 18:43:49 34650 16.13 4.41 0.66 3.35 5.43 89.30 152.00
06/23/14 18:44:19 34680 16.70 3.98 0.78 2.99 3.82 89.30 130.00
06/23/14 18:44:49 34710 16.69 3.55 0.78 2.93 3.82 89.30 130.00
06/23/14 18:45:19 34740 16.97 3.45 0.85 2.75 3.82 89.30 108.00
06/23/14 18:45:49 34770 16.96 3.39 0.80 2.74 3.82 89.30 108.00
06/23/14 18:46:19 34800 16.89 3.37 0.83 2.79 3.71 89.30 130.00
06/23/14 18:46:49 34830 16.92 3.32 0.88 2.77 3.71 89.30 130.00
06/23/14 18:47:19 34860 16.92 3.40 0.91 2.78 3.43 89.40 119.00
06/23/14 18:47:49 34890 17.01 3.50 0.88 2.72 3.43 89.40 119.00
06/23/14 18:48:19 34920 16.61 3.46 0.65 2.87 9.66 89.40 208.00
06/23/14 18:48:49 34950 15.43 3.85 0.39 3.82 9.66 89.40 208.00
06/23/14 18:49:19 34980 14.96 3.89 0.29 4.09 14.45 89.40 244.00
06/23/14 18:49:49 35010 14.34 3.01 0.25 4.62 14.45 89.40 244.00
06/23/14 18:50:19 35040 14.37 2.76 0.24 4.64 14.03 89.30 244.00
06/23/14 18:50:49 35070 14.42 2.83 0.22 4.60 14.03 89.30 244.00
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Unit Data Weather Data
Meas. Stack Moisture 4.6  % 29 94  in. Hg

Stack Exhaust Flow (M2) 26,993  SCFH 57  %

81  o F

0.012900  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
June 23, 2014

24 ECD
Norman Facility

30-70-30 Load, Run - 24 ECD R6

06/23/14 18:51:19 35100 14.41 2.90 0.22 4.58 14.45 89.30 244.00
06/23/14 18:51:49 35130 14.35 2.75 0.22 4.67 14.45 89.30 244.00
06/23/14 18:52:19 35160 14.50 2.84 0.25 4.55 14.20 89.20 266.00
06/23/14 18:52:49 35190 14.50 2.85 0.25 4.54 14.20 89.20 266.00
06/23/14 18:53:19 35220 14.38 2.70 0.19 4.61 14.34 89.10 255.00
06/23/14 18:53:49 35250 14.47 2.66 0.20 4.57 14.34 89.10 255.00
06/23/14 18:54:19 35280 14.49 2.73 0.20 4.55 13.81 89.00 244.00
06/23/14 18:54:49 35310 14.46 2.95 0.21 4.55 13.81 89.00 244.00
06/23/14 18:55:19 35340 14.40 2.79 0.20 4.63 14.48 88.90 255.00
06/23/14 18:55:49 35370 14.57 2.87 0.20 4.49 14.48 88.90 255.00
06/23/14 18:56:19 35400 14.54 3.19 0.20 4.49 14.37 88.90 244.00
06/23/14 18:56:49 35430 14.39 2.97 0.17 4.61 14.37 88.90 244.00
06/23/14 18:57:19 35460 14.56 2.95 0.18 4.51 9.99 88.80 198.00
06/23/14 18:57:49 35490 14.54 3.06 0.16 4.51 9.99 88.80 198.00
06/23/14 18:58:19 35520 14.36 2.95 0.17 4.62 3.49 88.80 130.00
06/23/14 18:58:49 35550 14.99 3.01 0.33 4.32 3.49 88.80 130.00
06/23/14 18:59:19 35580 15.92 3.98 0.48 3.48 3.13 88.90 108.00
06/23/14 18:59:49 35610 16.73 4.06 0.75 3.02 3.13 88.90 108.00
06/23/14 19:00:19 35640 16.94 3.50 0.78 2.75 3.52 89.00 119.00
06/23/14 19:00:49 35670 17.12 3.41 0.78 2.64 3.52 89.00 119.00
06/23/14 19:01:19 35700 17.03 3.34 0.80 2.70 3.79 89.10 130.00

RAW AVERAGE 15.13 3.33 0.37 4.07 10.56 90.59 208.85

O₂ CO THC CO₂ Press. Trans Temp. Trans. F-Flow Trans.
INST-22-0005 INST-CO-0034 INST-VC-0006 INST-22-0005 0 0 0

(%) (ppmvd) (ppmvw) (%) (in. H2O) (oF) (SCFH)
Initial Zero 0.02 -0.02 0.03 0.07
Final Zero 0.04 0.07 -0.02 0.09
Avg. Zero 0.03 0.03 0.01 0.08

Initial UpScale 12.00 11.18 3.00 9.34
Final UpScale 12.02 11.08 3.08 9.35
Avg. UpScale 12.01 11.13 3.04 9.35

Upscale Cal Gas 12.25 11.00 3.04 9.33

O₂ CO THC CO₂
15.44 3.27 0.37 4.02
14.74 3.12 0.35 3.83
N/A 0.01 0.00 N/A

Serial Number:

Corrected Raw Average (ppm/% wet basis)

B
ia

s

EMISSIONS DATA

Emission Rate (lb/hr)

Corrected Raw Average (ppm/% dry basis)
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EMISSION DATA RECORDS 
 

70-100-70% Ramp-up, Ramp-down Unit Operations Data 
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(mm/dd/yy)

°F

in Hg

RM4, 8.1.1.2 scf

≤0.75 cfm minutes

in

7 8 9

(mm/dd/yy) 06/23/14 06/23/14 06/23/14

% or w/DB 70-100-70 70-100-70 70-100-70

from ACS SAMP-CP-0023 SAMP-CP-0023 SAMP-CP-0023

(Y) 1.010 1.010 1.010

(H@) 1.877 1.877 1.877 in H₂O

from ACS 4-17-14-2 4-17-14-2 4-17-14-2

(Cp) 0.819 0.819 0.819

from ACS SAMP-SP-0001 SAMP-SP-0001 SAMP-SP-0001

60.0 60.0 60.0 in

from list inconel inconel inconel

from ACS SAMP-BC-0002 SAMP-BC-0002 SAMP-BC-0002

21

65

1

70-100-70%

2

Test Date

(SS, Glass …. ) Liner Material

Impinger Case Number

Load

2

3.00

Circular

Meter Box Number

Meter Calibration Factor

Orifice Meter Coefficient

Testing Company Information

Pitot Tube Coefficient

Probe Number

Probe Length

(918) 307-9131

Address

City, State  Zip

Project Manager

Phone Number

Fax Number

METHOD 4 (MOISTURE) [MULTI POINT, NO VARIATION] SOURCE SAMPLING TITLE PAGE

Date for Preliminary Run 06/20/14

Company Name Air Hygiene International, Inc. (Tulsa, Oklahoma)

Test Information

Project # cei-14-norman.ok-comp#1

Source Information

Plant Name Norman Facility

Sampling Location 24 ECD

Fuel Type Gas, Propene

Required Sample Vol.

Run Duration

1600 W Tacoma Street

Broken Arrow, Oklahoma 74012

Min Sum Lee

(918) 307-8865

Unit Number

Operator TRS

Standard Temperature

Standard Pressure

68

29.92

Pitot Identification

Number of Ports Used

Port Inside Diameter

Stack Shape

Base Run Number

Number of Ports Available

Test Equipment Information

Run

cei-14-norman#1-24 ECD-moisture R7-9 Title Page
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70-100-70%-7 70-100-70%-8 70-100-70%-9 Average Units

10:18 11:45 13:15 hh:mm

11:28 12:55 14:25 hh:mm

06/23/14 06/23/14 06/23/14 mm/dd/yy

1.010 1.010 1.010

0.819 0.819 0.819

70-100-70%-7 70-100-70%-8 70-100-70%-9 Average Units

213.200 262.400 311.100 ft³

262.200 310.700 359.650 ft³

49.000 48.300 48.550 48.617 ft³

65.00 65.00 65.00 65.00 min

72.17 77.50 78.50 76.06 °F

812.67 827.54 853.58 831.26 °F

29.86 29.88 29.88 29.87 in Hg

0.00 0.00 0.00 0.00 in H₂O

29.86 29.88 29.88 29.87 in Hg

1.81 1.84 1.83 1.83 in H₂O

30.00 30.02 30.02 30.01 in Hg

0.07 0.07 0.07 0.07 √(in H₂O)

70-100-70%-7 70-100-70%-8 70-100-70%-9 Average Units

49.40 47.60 50.00 49.00 g

14.80 10.30 8.90 11.33 g

64.32 58.00 59.01 60.44 ml

3.03 2.73 2.78 2.84 scf

49.2 48.1 48.2 48.5 dscf

5.79 5.37 5.44 5.54 %

100.00 100.00 100.00 100.00 %

5.79 5.37 5.44 5.54 %

70-100-70%-7 70-100-70%-8 70-100-70%-9 Average Units

4.9 4.7 5.1 4.9 %

15.3 15.6 15.1 15.3 %

79.8 79.7 79.8 79.8 %

29.41 29.37 29.42 29.40 lb/lb-mole

28.75 28.76 28.79 28.77 lb/lb-mole

265.3 286.7 253.1 268.4 %

70-100-70%-7 70-100-70%-8 70-100-70%-9 Average Units

6.01 6.05 6.11 6.05 ft/sec

3.05 3.05 3.05 3.05 ft²

1,099 1,105 1,116 1,106 acfm

27 27 27 27 wkscfh

25,720 25,684 25,408 25,604 dscfh

Project # cei-14-norman.ok-comp#1

Historical Data

METHOD 4 (MOISTURE) [MULTI POINT, NO VARIATION] - RESULTS

Plant Name Norman Facility

Sampling Location 24 ECD

Initial Meter Volume

Final Meter Volume

Total Meter Volume

Stack Test Data

Run Start Time

Run Stop Time

Test Date

Meter Calibration Factor

Pitot Tube Coefficient

Absolute Stack Pressure

Average Orifice Pressure Drop

Absolute Meter Pressure

Avg Square Root Pitot Pressure

Moisture Content Data

Total Sampling Time

Average Meter Temperature

Average Stack Temperature

Barometric Pressure

Stack Static Pressure

Calculated Stack Moisture

Saturated Stack Moisture

Reported Stack Moisture Content

Carbon Dioxide Content

Gas Analysis Data

Impinger Water Weight Gain

Silica Gel Weight Gain

Total Water Volume Collected

Standard Water Vapor Volume

Standard Meter Volume

Percent Excess Air

Average Stack Gas Velocity

Volumetric Flow Rate Data

Oxygen Content

Nitrogen Content

Stack Dry Molecular Weight

Stack Wet Molecular Weight

Stack Cross-Sectional Area

Actual Stack Flow Rate

Wet Standard Stack Flow Rate

Dry Standard Stack Flow Rate

cei-14-norman#1-24 ECD-moisture R7-9 Results
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N/A N/A

Date 06/23/14 10:18 11:28

(%CO₂) (%O₂) (ppmCO) (%N₂) (%EA)avg

% % ppm % %

4.9 15.3 0.0 79.8 265.3 N/A

Date 06/23/14 11:45 12:55

(%CO₂) (%O₂) (ppmCO) (%N₂) (%EA)avg

% % ppm % %

4.7 15.6 0.0 79.7 286.7 N/A

Date 06/23/14 13:15 14:25

(%CO₂) (%O₂) (ppmCO) (%N₂) (%EA)avg

% % ppm % %

5.1 15.1 0.0 79.8 253.1 N/A

70-100-70%-7 Run Start Time Run Stop Time

Gas Analysis Data

Fuel Type Min. Fuel Factor Max. Fuel FactorGas, Propene

METHOD 3C - DETERMINATION OF DRY MOLECULAR WEIGHT BY ANALYZER

06/20/14

Sampling Location 24 ECD

Project #

Operator

cei-14-norman.ok-comp#1 # of Ports Used

TRS

2

Plant Name Norman Facility Preliminary Date

Run Number

Run Number 70-100-70%-8 Run Start Time Run Stop Time

Gas Analysis Data

Dry Molecular 
Weight

(Md)

N₂ 
Conc.

CO₂ 
Conc.

O₂ 
Conc.

Methane
Conc.

Excess 
Air

Fuel 
Factor in 

Range

hh:mm

01:10

Calculated
Fuel Factor

(Fo)avg

1.134

Sample
Analysis

Time

lb/lb-mole

29.41

Sample
Analysis

Time

CO₂ 
Conc.

O₂ 
Conc.

Methane
Conc.

N₂ 
Conc.

Dry Molecular 
Weight

Calculated
Fuel Factor

Excess 
Air

Fuel 
Factor in 

Range(Md) (Fo)avg

Gas Analysis Data

Run Number 70-100-70%-9 Run Start Time

hh:mm lb/lb-mole

01:10 29.37 1.130

Run Stop Time

Dry Molecular 
Weight

Calculated
Fuel Factor

Excess 
Air

Fuel 
Factor in 

Range(Md) (Fo)avg

Sample
Analysis

Time

CO₂ 
Conc.

O₂ 
Conc.

Methane
Conc.

N₂ 
Conc.

hh:mm lb/lb-mole

01:10 29.42 1.139

cei-14-norman#1-24 ECD-moisture R7-9 M3a - Mol Wt
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Date 06/23/14 Start Time 10:18 Stop Time 11:28

(Y)

(Vm) 49.000 dcf (Pb) 29.86 in Hg

(ts)avg 813 °F  (Pstatic) 0.00 in H₂O

(tm)avg 72 °F (H)avg 1.81 in H₂O

Impinger 1 Impinger 2 Impinger 3 Impinger 4 Impinger 5 Impinger 6 Impinger 7 Impinger 8

(g) (g) (g) (g)

Contents H₂O H₂O - Sil Gel

Final Value (Vf),(Wf) 764.90 687.50 569.00 935.30

Initial Value (Vi),(Wi) 736.80 671.00 564.20 920.50

Net Value (Vn),(Wn) 28.1 16.5 4.8 14.8

(Wt) 64.20 g (Vwsg(std)) 3.027 scf

(Vm(std)) 49.223 dscf (Bws(svp)) 100.00 %

(Bws(calc)) 5.79 % (Bws) 5.79 %

Date 06/23/14 Start Time 11:45 Stop Time 12:55

(Y)

(Vm) 48.300 dcf (Pb) 29.88 in Hg

(ts)avg 828 °F  (Pstatic) 0.00 in H₂O

(tm)avg 78 °F (H)avg 1.84 in H₂O

Impinger 1 Impinger 2 Impinger 3 Impinger 4 Impinger 5 Impinger 6 Impinger 7 Impinger 8

(g) (g) (g) (g)

Contents H₂O H₂O - Sil Gel

Final Value (Vf),(Wf) 718.80 778.30 571.90 945.60

Initial Value (Vi),(Wi) 687.50 764.90 569.00 935.30

Net Value (Vn),(Wn) 31.3 13.4 2.9 10.3

(Wt) 57.90 g (Vwsg(std)) 2.730 scf

(Vm(std)) 48.073 dscf (Bws(svp)) 100.00 %

(Bws(calc)) 5.37 % (Bws) 5.37 %

Date 06/23/14 Start Time 13:15 Stop Time 14:25

(Y)

(Vm) 48.550 dcf (Pb) 29.88 in Hg

(ts)avg 854 °F  (Pstatic) 0.00 in H₂O

(tm)avg 79 °F (H)avg 1.83 in H₂O

Impinger 1 Impinger 2 Impinger 3 Impinger 4 Impinger 5 Impinger 6 Impinger 7 Impinger 8

(g) (g) (g) (g)

Contents H₂O H₂O - Sil Gel

Final Value (Vf),(Wf) 815.10 730.80 568.00 1029.00

Initial Value (Vi),(Wi) 778.30 718.80 566.80 1020.10

Net Value (Vn),(Wn) 36.8 12.0 1.2 8.9

(Wt) 58.90 g (Vwsg(std)) 2.777 scf

(Vm(std)) 48.231 dscf (Bws(svp)) 100.00 %

(Bws(calc)) 5.44 % (Bws) 5.44 %

Sampling Location 24 ECD

Project #

TRSOperator

cei-14-norman.ok-comp#1 Ports Used 2

METHOD 4 - DETERMINATION OF MOISTURE CONTENT IN STACK GASES

Plant Name Norman Facility Preliminary Date 06/20/14

Total Meter Volume Barometric Pressure

Average Stack Temp Stack Static Pressure

Average Meter Temp Avg Orifice Pressure

Moisture Content Data

Run Number 70-100-70%-7

Meter Box Number Meter Cal FactorSAMP-CP-0023 1.010

Moisture Content Data

Run Number 70-100-70%-8

Std Meter Volume Sat. Moisture Content

Calc Moisture Content Final Moisture Content

Results

Total Weight Water Vol Weighed

Average Stack Temp Stack Static Pressure

Average Meter Temp Avg Orifice Pressure

Meter Box Number SAMP-CP-0023 Meter Cal Factor 1.010

Total Meter Volume Barometric Pressure

Calc Moisture Content Final Moisture Content

Moisture Content Data

Run Number 70-100-70%-9

Results

Total Weight Water Vol Weighed

Std Meter Volume Sat. Moisture Content

Average Stack Temp Stack Static Pressure

Average Meter Temp Avg Orifice Pressure

Meter Box Number SAMP-CP-0023 Meter Cal Factor 1.010

Total Meter Volume Barometric Pressure

Results

Total Weight Water Vol Weighed

Std Meter Volume Sat. Moisture Content

Calc Moisture Content Final Moisture Content

cei-14-norman#1-24 ECD-moisture R7-9 M4 - Moisture
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(Cp) 0.819

(ts) 812.7 F

(tm) 72.2

(H@) 1.877 in H₂O

Train Pre 0.000 ft³/min@ 15.0 in Hg (p1/2
avg) 0.07 in H₂O

PASS Post 0.000 ft³/min@ 15.0 in Hg (Y) 1.010 (Bws) 5.79 %

Pitot Pre (+) 0.20 in H₂O for 15.0 sec (Md) 29.41 lb/lb-mole

Pre (-) 0.20 in H₂O for 15.0 sec (Dna) in (Qm) 0.75 acfm

Post (+) 0.20 in H₂O for 15.0 sec (Dn ) 0.4929 in (K)

Post (-) 0.20 in H₂O for 15.0 sec in

in

 (Pb) 29.86 in Hg

Pre PASS  (Pstatic) 0.00 in H₂O

Post PASS  (Ps) 29.86 in Hg

 (Pm) 30.00 in Hg

Weights Imp 1 Imp 2 Imp 3 Imp 4 Imp 5 Imp 6 Imp 7 Imp 8

Start 10:18 End 11:28 Pre 736.8 671.0 564.2 920.5 ml

Post 764.9 687.5 569.0 935.3 ml

Dry Gas Desired Actual Impinger CPM Meter Meter Square Local Cumul. Cumul. Est-Run

Traverse Sampling Timer Meter Velocity Orifice Orifice Stack Snorkel Filter Exit Cond. Filter Inlet Outlet Pump Root Stack Meter Percent Meter

Point # Time Time Reading Head H H Temp Temp Temp Temp Temp Temp Temp Temp Vacuum P Velocity Volume IsoKinetic Volume

() (Vm) (p) (Hd) (Ha) (ts) (248±25°F) (248±25°F) (≤68°F) (≤--°F) (--±--°F) (tmi) (tmo) (p1/2) (vs)l (Vm)std (I) (Vm)std

min hh:mm:ss ft³ in H₂O in H₂O in H₂O F F F F F F F F in Hg √(in H₂O) ft/sec dscf % dscf

A-1 0.0 00:00:00 213.200 0.005 1.877 1.90 899 249 53 67 67 0.0 0.07 6.23 2.841 68.182

A-2 2.7 00:02:43 216.000 0.005 1.877 1.90 911 250 47 67 67 0.0 0.07 6.26 4.809 57.711

A-3 5.4 00:05:25 217.940 0.005 1.877 1.80 993 250 46 68 68 0.0 0.07 6.44 6.895 55.159

A-4 8.1 00:08:07 220.000 0.005 1.877 1.80 1013 250 47 69 69 0.0 0.07 6.48 9.017 54.102

A-5 10.8 00:10:50 222.100 0.005 1.877 1.80 1023 251 48 69 69 0.0 0.07 6.51 11.139 53.468

A-6 13.5 00:13:33 224.200 0.005 1.877 1.80 1000 250 50 69 69 0.0 0.07 6.46 13.261 53.045

A-7 16.3 00:16:15 226.300 0.005 1.877 1.80 870 250 51 70 70 0.0 0.07 6.16 15.208 52.141

A-8 19.0 00:18:58 228.230 0.005 1.877 1.80 880 250 51 70 70 0.0 0.07 6.19 17.195 51.585

A-9 21.7 00:21:40 230.200 0.005 1.877 1.80 540 250 53 71 71 0.0 0.07 5.34 19.208 51.222

A-10 24.4 00:24:22 232.200 0.005 1.877 1.80 445 250 53 71 71 0.0 0.07 5.08 21.373 51.295

A-11 27.1 00:27:05 234.350 0.005 1.877 1.80 555 250 54 72 72 0.0 0.07 5.38 23.433 51.126

A-12 29.8 00:29:47 236.400 0.005 1.877 1.80 570 251 56 73 73 0.0 0.07 5.42 25.489 50.977

B-1 32.5 00:32:30 238.450 0.005 1.877 1.80 885 250 57 73 73 0.0 0.07 6.20 27.444 50.667

B-2 35.2 00:35:12 240.400 0.005 1.877 1.80 870 251 56 73 73 0.0 0.07 6.16 29.400 50.400

B-3 37.9 00:37:55 242.350 0.005 1.877 1.80 925 250 56 74 74 0.0 0.07 6.29 31.352 50.164

B-4 40.6 00:40:37 244.300 0.005 1.877 1.80 940 251 56 74 74 0.0 0.07 6.32 33.404 50.107

B-5 43.3 00:43:20 246.350 0.005 1.877 1.80 895 250 56 74 74 0.0 0.07 6.22 35.357 49.915

B-6 46.0 00:46:03 248.300 0.005 1.877 1.80 875 250 57 74 74 0.0 0.07 6.17 37.309 49.745

B-7 48.8 00:48:45 250.250 0.005 1.877 1.80 860 250 57 75 75 0.0 0.07 6.14 39.257 49.588

B-8 51.5 00:51:28 252.200 0.005 1.877 1.80 865 250 58 75 75 0.0 0.07 6.15 41.355 49.626

B-9 54.2 00:54:10 254.300 0.005 1.877 1.90 715 251 59 76 76 0.0 0.07 5.79 43.301 49.486

B-10 56.9 00:56:53 256.250 0.005 1.877 1.80 610 250 60 76 76 0.0 0.07 5.53 45.295 49.413

B-11 59.6 00:59:35 258.250 0.005 1.877 1.80 640 250 60 76 76 0.0 0.07 5.60 47.240 49.294

B-12 62.3 01:02:18 260.200 0.005 1.877 1.80 725 250 60 76 76 0.0 0.07 5.82 49.235 49.235

Last Pt 65.0 01:05:00 262.200

Final Val 65.0 01:05:00 262.200 Max Vac 0.0 49.235

0.005 1.81 813 250 54 72 72 0.07 6.01

Run Time

Nozzle Measurements Liner Material Barometric Pressure

Sample Case / Oven Number Stack Static Pressure

Wash 
Volumes

Final Values

Average Values

72

SAMP-BC-0002

SAMP-BC-0012

inconel

Impinger Case Number

Absolute Meter Pressure

Average Meter Temp

Meter Cal Factor

SAMP-CP-0023

Sampling Equipment

Probe Length 60

SAMP-SP-0001

Absolute Stack Pressure

Stack Dry Molecular WeightNozzle Number

Estimated Orifice Flow Rate

Orifice Meter Coefficient

Average Nozzle Diameter

P to H Isokinetic FactorSuggested Nozzle Diameter

Probe Number

Pressures

< 3.0

Project # Run Number Average Stack Temp

Sampling Location Operator Pitot Coefficient

METHOD 4 (MOISTURE) [MULTI POINT, NO VARIATION] SOURCE SAMPLING TITLE PAGE ISOKINETIC SAMPLING DATA

Plant Name Date Ideal Nozzle Diameter and IsoKinetic Factor SetupNorman Facility

24 ECD

cei-14-norman.ok-comp#1

06/23/14

TRS

70-100-70%-7

Leak Checks

Square Root PMeter Box Number

Stack Moisture Content

cei-14-norman#1-24 ECD-moisture R7-9 Isocalc - Run (1)
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(Cp) 0.819

(ts) 827.5 F

(tm) 77.5

(H@) 1.877 in H₂O

Train Pre 0.000 ft³/min@ 15.0 in Hg (p1/2
avg) 0.07 in H₂O

PASS Post 0.000 ft³/min@ 15.0 in Hg (Y) 1.010 (Bws) 5.37 %

Pitot Pre (+) 0.20 in H₂O for 15.0 sec (Md) 29.37 lb/lb-mole

Pre (-) 0.25 in H₂O for 15.0 sec (Dna) in (Qm) 0.76 acfm

Post (+) 0.20 in H₂O for 15.0 sec (Dn ) 0.4944 in (K)

Post (-) 0.20 in H₂O for 15.0 sec in

in

 (Pb) 29.88 in Hg

Pre PASS  (Pstatic) 0.00 in H₂O

Post PASS  (Ps) 29.88 in Hg

 (Pm) 30.02 in Hg

Weights Imp 1 Imp 2 Imp 3 Imp 4 Imp 5 Imp 6 Imp 7 Imp 8

Start 11:45 End 12:55 Pre 687.5 764.9 569.0 935.3 ml

Post 718.8 778.3 571.9 945.6 ml

Dry Gas Desired Actual Impinger CPM Meter Meter Square Local Cumul. Cumul. Est-Run

Traverse Sampling Timer Meter Velocity Orifice Orifice Stack Snorkel Filter Exit Cond. Filter Inlet Outlet Pump Root Stack Meter Percent Meter

Point # Time Time Reading Head H H Temp Temp Temp Temp Temp Temp Temp Temp Vacuum P Velocity Volume IsoKinetic Volume

() (Vm) (p) (Hd) (Ha) (ts) (248±25°F) (248±25°F) (≤68°F) (≤--°F) (--±--°F) (tmi) (tmo) (p1/2) (vs)l (Vm)std (I) (Vm)std

min hh:mm:ss ft³ in H₂O in H₂O in H₂O F F F F F F F F in Hg √(in H₂O) ft/sec dscf % dscf

A-1 0.0 00:00:00 262.400 0.005 1.877 1.90 857 250 55 75 75 0.0 0.07 6.13 2.050 49.205

A-2 2.7 00:02:43 264.450 0.005 1.877 1.80 925 250 52 75 75 0.0 0.07 6.29 3.950 47.399

A-3 5.4 00:05:25 266.350 0.005 1.877 1.80 940 250 50 75 75 0.0 0.07 6.32 5.850 46.798

A-4 8.1 00:08:07 268.250 0.005 1.877 1.80 977 251 49 75 75 0.0 0.07 6.40 7.799 46.797

A-5 10.8 00:10:50 270.200 0.005 1.877 1.80 970 250 48 75 75 0.0 0.07 6.39 9.799 47.036

A-6 13.5 00:13:33 272.200 0.005 1.877 1.80 935 250 49 76 76 0.0 0.07 6.31 11.745 46.981

A-7 16.3 00:16:15 274.150 0.005 1.877 1.80 885 250 49 76 76 0.0 0.07 6.19 13.841 47.455

A-8 19.0 00:18:58 276.250 0.005 1.877 1.80 902 250 50 77 77 0.0 0.07 6.23 15.784 47.351

A-9 21.7 00:21:40 278.200 0.005 1.877 1.80 625 250 50 77 77 0.0 0.07 5.56 17.776 47.402

A-10 24.4 00:24:22 280.200 0.005 1.877 1.90 590 250 51 77 77 0.0 0.07 5.47 19.818 47.564

A-11 27.1 00:27:05 282.250 0.005 1.877 1.90 615 250 51 78 78 0.0 0.07 5.54 21.857 47.688

A-12 29.8 00:29:47 284.300 0.005 1.877 1.80 600 250 52 78 78 0.0 0.07 5.50 23.846 47.691

B-1 32.5 00:32:30 286.300 0.005 1.877 1.90 870 250 55 78 78 0.0 0.07 6.16 25.885 47.787

B-2 35.2 00:35:12 288.350 0.005 1.877 1.80 951 250 52 78 78 0.0 0.07 6.34 27.873 47.782

B-3 37.9 00:37:55 290.350 0.005 1.877 1.80 968 250 51 78 78 0.0 0.07 6.38 29.862 47.779

B-4 40.6 00:40:37 292.350 0.005 1.877 1.80 984 250 51 79 79 0.0 0.07 6.42 31.847 47.770

B-5 43.3 00:43:20 294.350 0.005 1.877 1.80 952 250 51 79 79 0.0 0.07 6.35 33.881 47.832

B-6 46.0 00:46:03 296.400 0.005 1.877 1.90 969 250 52 79 79 0.0 0.07 6.38 35.866 47.822

B-7 48.8 00:48:45 298.400 0.005 1.877 1.80 973 250 53 79 79 0.0 0.07 6.39 37.901 47.875

B-8 51.5 00:51:28 300.450 0.005 1.877 1.90 988 250 53 79 79 0.0 0.07 6.43 39.936 47.923

B-9 54.2 00:54:10 302.500 0.005 1.877 1.90 860 250 54 80 80 0.0 0.07 6.14 41.967 47.962

B-10 56.9 00:56:53 304.550 0.005 1.877 1.90 540 250 54 79 79 0.0 0.07 5.34 43.903 47.894

B-11 59.6 00:59:35 306.500 0.005 1.877 1.80 460 250 54 79 79 0.0 0.07 5.12 45.987 47.986

B-12 62.3 01:02:18 308.600 0.005 1.877 1.90 525 250 55 79 79 0.0 0.07 5.30 48.072 48.072

Last Pt 65.0 01:05:00 310.700

Final Val 65.0 01:05:00 310.700 Max Vac 0.0 48.072

0.01 1.84 828 250 52 78 78 0.07 6.05

Meter Cal Factor Stack Moisture Content

Average Meter Temp

Leak Checks Sampling Equipment Orifice Meter Coefficient

Project # cei-14-norman.ok-comp#1 Run Number 70-100-70%-8 Average Stack Temp

Meter Box Number SAMP-CP-0023 Square Root P

Sampling Location 24 ECD Operator TRS

METHOD 4 (MOISTURE) [MULTI POINT, NO VARIATION] SOURCE SAMPLING TITLE PAGE ISOKINETIC SAMPLING DATA

Plant Name Norman Facility Date 06/23/14 Ideal Nozzle Diameter and IsoKinetic Factor Setup

Pitot Coefficient

Probe Number SAMP-SP-0001

Probe Length 60 Pressures

Nozzle Number Stack Dry Molecular Weight

< 3.0

Average Nozzle Diameter Estimated Orifice Flow Rate

Suggested Nozzle Diameter P to H Isokinetic Factor

Impinger Case Number SAMP-BC-0002 Absolute Stack Pressure

Absolute Meter Pressure

Nozzle Measurements Liner Material inconel Barometric Pressure

Sample Case / Oven Number SAMP-BC-0012 Stack Static Pressure

Run Time

Wash 
Volumes

Final Values

Average Values

78

cei-14-norman#1-24 ECD-moisture R7-9 Isocalc - Run (2)
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(Cp) 0.819

(ts) 853.6 F

(tm) 78.5

(H@) 1.877 in H₂O

Train Pre 0.000 ft³/min@ 15.0 in Hg (p1/2
avg) 0.07 in H₂O

PASS Post 0.000 ft³/min@ 15.0 in Hg (Y) 1.010 (Bws) 5.44 %

Pitot Pre (+) 0.20 in H₂O for 15.0 sec (Md) 29.42 lb/lb-mole

Pre (-) 0.20 in H₂O for 15.0 sec (Dna) in (Qm) 0.74 acfm

Post (+) 0.20 in H₂O for 15.0 sec (Dn ) 0.4907 in (K)

Post (-) 0.20 in H₂O for 15.0 sec in

in

 (Pb) 29.88 in Hg

Pre PASS  (Pstatic) 0.00 in H₂O

Post PASS  (Ps) 29.88 in Hg

 (Pm) 30.02 in Hg

Weights Imp 1 Imp 2 Imp 3 Imp 4 Imp 5 Imp 6 Imp 7 Imp 8

Start 13:15 End 14:25 Pre 778.3 718.8 566.8 1020.1 ml

Post 815.1 730.8 568.0 1029.0 ml

Dry Gas Desired Actual Impinger CPM Meter Meter Square Local Cumul. Cumul. Est-Run

Traverse Sampling Timer Meter Velocity Orifice Orifice Stack Snorkel Filter Exit Cond. Filter Inlet Outlet Pump Root Stack Meter Percent Meter

Point # Time Time Reading Head H H Temp Temp Temp Temp Temp Temp Temp Temp Vacuum P Velocity Volume IsoKinetic Volume

() (Vm) (p) (Hd) (Ha) (ts) (248±25°F) (248±25°F) (≤68°F) (≤--°F) (--±--°F) (tmi) (tmo) (p1/2) (vs)l (Vm)std (I) (Vm)std

min hh:mm:ss ft³ in H₂O in H₂O in H₂O F F F F F F F F in Hg √(in H₂O) ft/sec dscf % dscf

A-1 0.0 00:00:00 311.100 0.005 1.877 1.80 845 250 67 77 77 0.0 0.07 6.10 2.042 49.010

A-2 2.7 00:02:43 313.150 0.005 1.877 1.80 965 250 63 77 77 0.0 0.07 6.37 4.034 48.412

A-3 5.4 00:05:25 315.150 0.005 1.877 1.80 952 251 57 77 77 0.0 0.07 6.34 6.027 48.213

A-4 8.1 00:08:07 317.150 0.005 1.877 1.80 973 250 52 77 77 0.0 0.07 6.39 7.969 47.815

A-5 10.8 00:10:50 319.100 0.005 1.877 1.80 962 250 50 77 77 0.0 0.07 6.36 9.961 47.815

A-6 13.5 00:13:33 321.100 0.005 1.877 1.80 968 250 49 78 78 0.0 0.07 6.38 12.000 47.999

A-7 16.3 00:16:15 323.150 0.005 1.877 1.90 978 250 49 78 78 0.0 0.07 6.40 13.989 47.961

A-8 19.0 00:18:58 325.150 0.005 1.877 1.80 966 250 49 78 78 0.0 0.07 6.37 16.027 48.081

A-9 21.7 00:21:40 327.200 0.005 1.877 1.90 815 250 49 78 78 0.0 0.07 6.03 18.016 48.043

A-10 24.4 00:24:22 329.200 0.005 1.877 1.80 587 250 49 78 78 0.0 0.07 5.46 20.054 48.130

A-11 27.1 00:27:05 331.250 0.005 1.877 1.90 560 250 49 79 79 0.0 0.07 5.39 22.089 48.195

A-12 29.8 00:29:47 333.300 0.005 1.877 1.90 535 250 49 79 79 0.0 0.07 5.32 24.075 48.149

B-1 32.5 00:32:30 335.300 0.005 1.877 1.80 865 250 52 78 78 0.0 0.07 6.14 26.063 48.117

B-2 35.2 00:35:12 337.300 0.005 1.877 1.80 978 250 51 79 79 0.0 0.07 6.40 28.098 48.168

B-3 37.9 00:37:55 339.350 0.005 1.877 1.90 985 250 51 79 79 0.0 0.07 6.42 30.133 48.213

B-4 40.6 00:40:37 341.400 0.005 1.877 1.90 981 250 49 79 79 0.0 0.07 6.41 32.118 48.177

B-5 43.3 00:43:20 343.400 0.005 1.877 1.80 946 250 49 79 79 0.0 0.07 6.33 34.153 48.216

B-6 46.0 00:46:03 345.450 0.005 1.877 1.90 954 250 48 79 79 0.0 0.07 6.35 36.188 48.250

B-7 48.8 00:48:45 347.500 0.005 1.877 1.80 1001 250 50 79 79 0.0 0.07 6.45 38.222 48.281

B-8 51.5 00:51:28 349.550 0.005 1.877 1.80 960 250 50 79 79 0.0 0.07 6.36 40.257 48.308

B-9 54.2 00:54:10 351.600 0.005 1.877 1.80 815 250 50 80 80 0.0 0.07 6.03 42.287 48.329

B-10 56.9 00:56:53 353.650 0.005 1.877 1.80 660 250 51 80 80 0.0 0.07 5.65 44.269 48.293

B-11 59.6 00:59:35 355.650 0.005 1.877 1.80 645 250 51 80 80 0.0 0.07 5.61 46.299 48.312

B-12 62.3 01:02:18 357.700 0.005 1.877 1.80 590 250 51 80 80 0.0 0.07 5.47 48.231 48.231

Last Pt 65.0 01:05:00 359.650

Final Val 65.0 01:05:00 359.650 Max Vac 0.0 48.231

0.01 1.83 854 250 51 79 79 0.07 6.11

Meter Cal Factor Stack Moisture Content

Average Meter Temp

Leak Checks Sampling Equipment Orifice Meter Coefficient

Project # cei-14-norman.ok-comp#1 Run Number 70-100-70%-9 Average Stack Temp

Meter Box Number SAMP-CP-0023 Square Root P

Sampling Location 24 ECD Operator TRS

METHOD 4 (MOISTURE) [MULTI POINT, NO VARIATION] SOURCE SAMPLING TITLE PAGE ISOKINETIC SAMPLING DATA

Plant Name Norman Facility Date 06/23/14 Ideal Nozzle Diameter and IsoKinetic Factor Setup

Pitot Coefficient

Probe Number SAMP-SP-0001

Probe Length 60 Pressures

Nozzle Number Stack Dry Molecular Weight

< 3.0

Average Nozzle Diameter Estimated Orifice Flow Rate

Suggested Nozzle Diameter P to H Isokinetic Factor

Impinger Case Number SAMP-BC-0002 Absolute Stack Pressure

Absolute Meter Pressure

Nozzle Measurements Liner Material inconel Barometric Pressure

Sample Case / Oven Number SAMP-BC-0012 Stack Static Pressure

Run Time

Wash 
Volumes

Final Values

Average Values

79

cei-14-norman#1-24 ECD-moisture R7-9 Isocalc - Run (3)
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Unit Data Weather Data
Meas. Stack Moisture 5.8  % 29.81  in. Hg

Stack Exhaust Flow (M2) 25,720  SCFH 58  %

84  o F

0.014565  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH
A1 06/23/14 10:18:19 4320 13.73 3.20 0.23 5.06 15.00 88.60 266.00

06/23/14 10:18:49 4350 14.09 5.56 0.27 4.77 15.00 88.60 266.00
06/23/14 10:19:19 4380 13.93 6.20 0.28 4.90 15.72 88.90 256.00
06/23/14 10:19:49 4410 13.80 6.13 0.28 4.98 15.72 88.90 256.00
06/23/14 10:20:19 4440 14.22 6.06 0.26 4.66 15.94 89.20 267.00
06/23/14 10:20:49 4470 13.62 4.58 0.23 5.07 15.94 89.20 267.00
06/23/14 10:21:19 4500 13.60 2.84 0.24 5.14 15.36 89.50 255.00
06/23/14 10:21:49 4530 13.92 2.89 0.21 4.92 15.36 89.50 255.00
06/23/14 10:22:19 4560 13.71 3.04 0.20 4.92 15.83 89.80 266.00
06/23/14 10:22:49 4590 13.90 2.53 0.26 5.00 15.83 89.80 266.00
06/23/14 10:23:19 4620 13.98 2.87 0.29 4.82 14.97 90.10 255.00
06/23/14 10:23:49 4650 13.84 2.75 0.21 4.89 14.97 90.10 255.00
06/23/14 10:24:19 4680 13.67 2.46 0.19 5.06 17.58 90.30 278.00
06/23/14 10:24:49 4710 13.13 2.28 0.22 5.40 17.58 90.30 278.00
06/23/14 10:25:19 4740 12.95 1.89 0.23 5.64 24.77 90.60 340.00
06/23/14 10:25:49 4770 13.38 4.04 0.21 5.18 24.77 90.60 340.00
06/23/14 10:26:19 4800 12.64 4.10 0.19 5.73 30.56 90.90 355.00
06/23/14 10:26:49 4830 12.64 2.88 0.22 5.83 30.56 90.90 355.00
06/23/14 10:27:19 4860 12.66 2.75 0.22 5.88 30.92 91.30 378.00
06/23/14 10:27:49 4890 13.43 5.44 0.29 5.18 30.92 91.30 378.00
06/23/14 10:28:19 4920 13.20 7.18 0.27 5.47 29.95 91.50 389.00
06/23/14 10:28:49 4950 13.82 8.14 0.29 5.01 29.95 91.50 389.00
06/23/14 10:29:19 4980 13.30 9.22 0.26 5.24 30.56 91.80 378.00
06/23/14 10:29:49 5010 13.63 7.58 0.23 5.07 30.56 91.80 378.00
06/23/14 10:30:19 5040 13.81 8.23 0.32 5.08 30.12 92.00 366.00
06/23/14 10:30:49 5070 13.70 9.38 0.29 5.00 30.12 92.00 366.00
06/23/14 10:31:19 5100 13.80 9.49 0.33 4.98 26.52 92.30 340.00
06/23/14 10:31:49 5130 13.86 10.07 0.32 4.97 26.52 92.30 340.00
06/23/14 10:32:19 5160 14.15 9.13 0.36 4.62 18.27 92.40 278.00
06/23/14 10:32:49 5190 13.76 5.43 0.21 5.09 18.27 92.40 278.00
06/23/14 10:33:19 5220 13.99 4.12 0.21 4.76 16.50 92.50 266.00
06/23/14 10:33:49 5250 13.88 4.36 0.27 5.06 16.50 92.50 266.00
06/23/14 10:34:19 5280 14.55 3.69 0.26 4.87 16.33 92.70 265.00
06/23/14 10:34:49 5310 14.20 3.55 0.21 4.73 16.33 92.70 265.00
06/23/14 10:35:19 5340 13.98 2.96 0.23 4.81 16.80 92.80 288.00
06/23/14 10:35:49 5370 14.14 3.25 0.23 4.76 16.80 92.80 288.00
06/23/14 10:36:19 5400 14.03 3.71 0.24 4.80 16.36 92.90 265.00
06/23/14 10:36:49 5430 14.08 3.66 0.22 4.81 16.36 92.90 265.00
06/23/14 10:37:19 5460 14.09 3.17 0.19 4.74 16.30 93.10 276.00
06/23/14 10:37:49 5490 13.79 2.79 0.17 4.95 16.30 93.10 276.00
06/23/14 10:38:19 5520 14.23 2.98 0.19 4.72 15.75 93.20 265.00
06/23/14 10:38:49 5550 14.02 3.89 0.16 4.76 15.75 93.20 265.00
06/23/14 10:39:19 5580 14.19 3.46 0.18 4.73 15.69 93.30 265.00
06/23/14 10:39:49 5610 14.34 3.86 0.21 4.61 15.69 93.30 265.00
06/23/14 10:40:19 5640 14.33 3.58 0.19 4.59 17.91 93.50 288.00
06/23/14 10:40:49 5670 13.69 3.55 0.22 4.98 17.91 93.50 288.00

A2 06/23/14 10:41:19 5700 14.04 3.95 0.24 4.77 28.98 93.60 352.00
06/23/14 10:41:49 5730 13.16 4.63 0.19 5.40 28.98 93.60 352.00
06/23/14 10:42:19 5760 12.66 3.73 0.18 5.76 30.28 93.80 376.00
06/23/14 10:42:49 5790 12.90 3.45 0.21 5.67 30.28 93.80 376.00
06/23/14 10:43:19 5820 13.44 8.85 0.21 5.26 30.89 94.10 388.00
06/23/14 10:43:49 5850 13.13 11.15 0.19 5.36 30.89 94.10 388.00
06/23/14 10:44:19 5880 13.47 8.18 0.29 5.33 29.92 94.20 387.00
06/23/14 10:44:49 5910 13.56 11.68 0.29 5.09 29.92 94.20 387.00
06/23/14 10:45:19 5940 13.54 9.32 0.28 5.19 30.95 94.30 388.00
06/23/14 10:45:49 5970 13.76 7.13 0.29 5.04 30.95 94.30 388.00
06/23/14 10:46:19 6000 13.81 10.89 0.34 4.96 30.23 94.50 364.00
06/23/14 10:46:49 6030 14.12 11.19 0.32 4.80 30.23 94.50 364.00
06/23/14 10:47:19 6060 13.77 10.55 0.30 4.91 31.11 94.60 365.00
06/23/14 10:47:49 6090 13.70 9.94 0.31 5.12 31.11 94.60 365.00

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
June 23, 2014

24 ECD
Norman Facility

70-100-70 Load, Run - 24 ECD R7

cei-14-norman#1-24 ECD-gas r1-12 App. B
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Unit Data Weather Data
Meas. Stack Moisture 5.8  % 29.81  in. Hg

Stack Exhaust Flow (M2) 25,720  SCFH 58  %

84  o F

0.014565  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
June 23, 2014

24 ECD
Norman Facility

70-100-70 Load, Run - 24 ECD R7

06/23/14 10:48:19 6120 13.71 10.90 0.25 4.96 29.09 94.80 363.00
06/23/14 10:48:49 6150 13.88 8.52 0.33 4.88 29.09 94.80 363.00
06/23/14 10:49:19 6180 13.35 6.44 0.25 5.32 21.09 94.90 312.00
06/23/14 10:49:49 6210 13.60 3.90 0.23 5.22 21.09 94.90 312.00
06/23/14 10:50:19 6240 13.99 3.74 0.20 4.82 16.44 94.90 264.00
06/23/14 10:50:49 6270 13.97 4.86 0.19 4.89 16.44 94.90 264.00
06/23/14 10:51:19 6300 14.24 5.90 0.19 4.65 16.28 95.00 264.00
06/23/14 10:51:49 6330 14.47 5.66 0.19 4.54 16.28 95.00 264.00
06/23/14 10:52:19 6360 14.61 5.16 0.23 4.41 15.58 95.10 264.00
06/23/14 10:52:49 6390 14.29 5.31 0.21 4.59 15.58 95.10 264.00
06/23/14 10:53:19 6420 14.14 6.31 0.20 4.75 15.67 95.20 264.00
06/23/14 10:53:49 6450 13.72 5.95 0.19 4.96 15.67 95.20 264.00
06/23/14 10:54:19 6480 14.08 5.13 0.30 4.87 15.64 95.40 253.00
06/23/14 10:54:49 6510 14.50 5.40 0.26 4.46 15.64 95.40 253.00
06/23/14 10:55:19 6540 14.40 4.80 0.25 4.53 15.33 95.60 252.00
06/23/14 10:55:49 6570 14.25 3.12 0.24 4.65 15.33 95.60 252.00
06/23/14 10:56:19 6600 14.47 2.93 0.25 4.53 15.45 95.70 274.00
06/23/14 10:56:49 6630 14.29 3.85 0.24 4.61 15.45 95.70 274.00
06/23/14 10:57:19 6660 14.24 3.42 0.22 4.67 16.72 95.80 275.00
06/23/14 10:57:49 6690 14.38 3.28 0.22 4.52 16.72 95.80 275.00
06/23/14 10:58:19 6720 13.93 2.91 0.26 4.84 23.33 96.00 324.00
06/23/14 10:58:49 6750 14.04 2.46 0.32 4.85 23.33 96.00 324.00
06/23/14 10:59:19 6780 14.18 4.58 0.36 4.70 30.86 96.20 375.00
06/23/14 10:59:49 6810 13.56 10.11 0.32 5.12 30.86 96.20 375.00
06/23/14 11:00:19 6840 13.90 8.37 0.32 4.89 30.17 96.50 374.00
06/23/14 11:00:49 6870 13.87 6.46 0.29 4.99 30.17 96.50 374.00
06/23/14 11:01:19 6900 13.61 6.35 0.26 5.01 30.12 96.70 374.00
06/23/14 11:01:49 6930 13.64 5.58 0.26 5.10 30.12 96.70 374.00
06/23/14 11:02:19 6960 13.68 5.93 0.23 5.09 30.36 96.90 363.00
06/23/14 11:02:49 6990 13.86 4.99 0.22 4.92 30.36 96.90 363.00
06/23/14 11:03:19 7020 13.60 4.70 0.23 5.10 29.92 97.10 374.00
06/23/14 11:03:49 7050 13.75 7.63 0.19 5.07 29.92 97.10 374.00

A3 06/23/14 11:04:19 7080 13.83 6.19 0.15 4.96 29.62 97.20 373.00
06/23/14 11:04:49 7110 13.79 5.06 0.20 4.94 29.62 97.20 373.00
06/23/14 11:05:19 7140 13.58 7.80 0.15 5.11 28.79 97.40 372.00
06/23/14 11:05:49 7170 13.54 5.26 0.19 5.16 28.79 97.40 372.00
06/23/14 11:06:19 7200 13.63 4.89 0.19 5.04 20.90 97.50 310.00
06/23/14 11:06:49 7230 14.13 3.22 0.15 4.91 20.90 97.50 310.00
06/23/14 11:07:19 7260 15.11 3.77 0.31 4.12 15.94 97.60 252.00
06/23/14 11:07:49 7290 14.13 5.17 0.14 4.59 15.94 97.60 252.00
06/23/14 11:08:19 7320 14.18 3.73 0.12 4.69 15.92 97.70 263.00
06/23/14 11:08:49 7350 13.84 3.19 0.12 4.96 15.92 97.70 263.00
06/23/14 11:09:19 7380 13.98 3.76 0.12 4.87 14.84 97.80 251.00
06/23/14 11:09:49 7410 14.32 3.55 0.12 4.63 14.84 97.80 251.00
06/23/14 11:10:19 7440 14.38 3.68 0.12 4.59 14.92 97.80 251.00
06/23/14 11:10:49 7470 14.45 3.33 0.12 4.50 14.92 97.80 251.00
06/23/14 11:11:19 7500 14.35 3.67 0.13 4.62 15.03 97.90 262.00
06/23/14 11:11:49 7530 14.55 3.41 0.11 4.45 15.03 97.90 262.00
06/23/14 11:12:19 7560 14.26 2.95 0.11 4.63 15.14 98.00 251.00
06/23/14 11:12:49 7590 14.26 3.26 0.13 4.63 15.14 98.00 251.00
06/23/14 11:13:19 7620 14.23 3.25 0.13 4.68 14.73 98.00 251.00
06/23/14 11:13:49 7650 14.52 3.19 0.15 4.50 14.73 98.00 251.00
06/23/14 11:14:19 7680 14.60 3.64 0.17 4.38 16.03 98.10 274.00
06/23/14 11:14:49 7710 14.38 3.97 0.15 4.53 16.03 98.10 274.00
06/23/14 11:15:19 7740 14.89 3.45 0.23 4.28 26.63 98.30 348.00
06/23/14 11:15:49 7770 14.13 4.34 0.18 4.61 26.63 98.30 348.00
06/23/14 11:16:19 7800 13.66 6.63 0.16 5.08 29.65 98.50 361.00
06/23/14 11:16:49 7830 13.48 6.64 0.12 5.23 29.65 98.50 361.00
06/23/14 11:17:19 7860 13.73 5.86 0.17 5.04 29.09 98.70 361.00
06/23/14 11:17:49 7890 13.91 8.16 0.17 4.90 29.09 98.70 361.00

cei-14-norman#1-24 ECD-gas r1-12 App. B
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Unit Data Weather Data
Meas. Stack Moisture 5.8  % 29.81  in. Hg

Stack Exhaust Flow (M2) 25,720  SCFH 58  %

84  o F

0.014565  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
June 23, 2014

24 ECD
Norman Facility

70-100-70 Load, Run - 24 ECD R7

06/23/14 11:18:19 7920 13.67 7.23 0.15 5.05 29.34 98.90 383.00
06/23/14 11:18:49 7950 13.50 8.15 0.13 5.16 29.34 98.90 383.00
06/23/14 11:19:19 7980 13.52 4.30 0.17 5.19 29.29 99.20 360.00
06/23/14 11:19:49 8010 13.40 5.86 0.10 5.19 29.29 99.20 360.00
06/23/14 11:20:19 8040 13.42 3.88 0.12 5.29 29.40 99.30 372.00
06/23/14 11:20:49 8070 13.61 4.34 0.12 5.14 29.40 99.30 372.00
06/23/14 11:21:19 8100 13.40 3.11 0.12 5.24 26.99 99.40 348.00
06/23/14 11:21:49 8130 13.67 3.26 0.12 5.09 26.99 99.40 348.00
06/23/14 11:22:19 8160 14.01 5.85 0.13 4.84 20.70 99.50 298.00
06/23/14 11:22:49 8190 13.39 4.61 0.12 5.26 20.70 99.50 298.00
06/23/14 11:23:19 8220 13.34 3.72 0.14 5.29 16.28 99.60 273.00
06/23/14 11:23:49 8250 14.12 2.52 0.14 4.85 16.28 99.60 273.00
06/23/14 11:24:19 8280 13.95 2.88 0.11 4.84 15.33 99.60 262.00
06/23/14 11:24:49 8310 13.85 2.65 0.12 4.97 15.33 99.60 262.00
06/23/14 11:25:19 8340 14.15 2.91 0.13 4.75 15.17 99.70 262.00
06/23/14 11:25:49 8370 14.31 3.52 0.15 4.61 15.17 99.70 262.00
06/23/14 11:26:19 8400 14.33 3.53 0.15 4.62 15.69 99.80 251.00
06/23/14 11:26:49 8430 14.00 4.01 0.11 4.81 15.69 99.80 251.00
06/23/14 11:27:19 8460 14.19 3.72 0.10 4.73 15.25 99.90 251.00
06/23/14 11:27:49 8490 14.21 3.32 0.12 4.68 15.25 99.90 251.00
06/23/14 11:28:19 8520 13.87 3.55 0.12 4.91 15.11 100.10 251.00

RAW AVERAGE 13.88 5.08 0.21 4.93 21.79 95.17 309.21

O₂ CO THC CO₂ Press. Trans Temp. Trans. F-Flow Trans.
INST-22-0005 INST-CO-0034 INST-VC-0006 INST-22-0005 0 0 0

(%) (ppmvd) (ppmvw) (%) (in. H2O) (oF) (SCFH)
Initial Zero 0.02 0.17 0.13 0.04
Final Zero 0.03 -0.03 0.05 0.06
Avg. Zero 0.03 0.07 0.09 0.05

Initial UpScale 12.02 11.40 3.14 9.27
Final UpScale 12.00 11.05 3.00 9.29
Avg. UpScale 12.01 11.23 3.07 9.28

Upscale Cal Gas 12.25 11.00 3.04 9.33

O₂ CO THC CO₂
14.16 4.94 0.12 4.93
13.34 4.65 0.11 4.64
N/A 0.01 0.00 N/A

Serial Number:

Corrected Raw Average (ppm/% wet basis)

B
ia

s

EMISSIONS DATA

Emission Rate (lb/hr)

Corrected Raw Average (ppm/% dry basis)

cei-14-norman#1-24 ECD-gas r1-12 App. B
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Unit Data Weather Data
Meas. Stack Moisture 5.4  % 29 88  in. Hg

Stack Exhaust Flow (M2) 25,684  SCFH 55  %

82  o F

0.012884  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH
A1 06/23/14 11:45:19 9540 13.85 2.40 -0.06 4.94 15.25 101.00 261.00

06/23/14 11:45:49 9570 14.20 2.40 0.00 4.74 15.25 101.00 261.00
06/23/14 11:46:19 9600 14.17 2.75 0.00 4.70 15.89 101.10 262.00
06/23/14 11:46:49 9630 14.24 3.44 -0.01 4.68 15.89 101.10 262.00
06/23/14 11:47:19 9660 14.45 2.85 -0.02 4.54 14.92 101.20 261.00
06/23/14 11:47:49 9690 14.40 2.30 0.02 4.51 14.92 101.20 261.00
06/23/14 11:48:19 9720 14.08 2.46 0.02 4.78 15.97 101.20 262.00
06/23/14 11:48:49 9750 13.93 2.86 0.00 4.88 15.97 101.20 262.00
06/23/14 11:49:19 9780 14.19 4.09 0.00 4.73 15.14 101.30 250.00
06/23/14 11:49:49 9810 14.16 4.46 -0.02 4.76 15.14 101.30 250.00
06/23/14 11:50:19 9840 14.25 3.15 -0.02 4.66 18.57 101.40 296.00
06/23/14 11:50:49 9870 13.91 2.36 0.02 4.88 18.57 101.40 296.00
06/23/14 11:51:19 9900 14.10 2.24 0.02 4.74 27.76 101.50 370.00
06/23/14 11:51:49 9930 13.86 2.92 0.02 4.94 27.76 101.50 370.00
06/23/14 11:52:19 9960 13.33 5.82 0.02 5.25 30.95 101.60 383.00
06/23/14 11:52:49 9990 13.18 5.69 -0.01 5.45 30.95 101.60 383.00
06/23/14 11:53:19 10020 13.36 3.93 -0.01 5.29 30.50 101.80 372.00
06/23/14 11:53:49 10050 13.43 3.94 -0.03 5.29 30.50 101.80 372.00
06/23/14 11:54:19 10080 13.31 5.22 -0.03 5.25 30.89 102.00 361.00
06/23/14 11:54:49 10110 13.03 3.54 0.02 5.51 30.89 102.00 361.00
06/23/14 11:55:19 10140 13.12 2.17 0.02 5.53 30.61 102.00 372.00
06/23/14 11:55:49 10170 13.43 3.55 -0.01 5.24 30.61 102.00 372.00
06/23/14 11:56:19 10200 13.58 4.16 -0.01 5.20 30.70 102.10 360.00
06/23/14 11:56:49 10230 13.35 4.16 0.00 5.28 30.70 102.10 360.00
06/23/14 11:57:19 10260 13.52 4.34 0.00 5.17 30.56 102.20 383.00
06/23/14 11:57:49 10290 13.41 5.28 -0.01 5.25 30.56 102.20 383.00
06/23/14 11:58:19 10320 13.41 4.19 0.02 5.27 26.66 102.30 357.00
06/23/14 11:58:49 10350 13.56 4.21 0.28 5.20 26.66 102.30 357.00
06/23/14 11:59:19 10380 14.02 4.47 0.26 4.80 20.10 102.30 297.00
06/23/14 11:59:49 10410 13.99 2.95 0.29 4.92 20.10 102.30 297.00
06/23/14 12:00:19 10440 14.07 2.57 0.30 4.78 15.14 102.30 261.00
06/23/14 12:00:49 10470 14.15 2.75 0.33 4.74 15.14 102.30 261.00
06/23/14 12:01:19 10500 14.17 2.84 0.32 4.75 14.73 102.30 249.00
06/23/14 12:01:49 10530 14.36 2.67 0.30 4.61 14.73 102.30 249.00
06/23/14 12:02:19 10560 14.46 2.78 0.35 4.46 15.36 102.20 261.00
06/23/14 12:02:49 10590 14.07 3.03 0.34 4.81 15.36 102.20 261.00
06/23/14 12:03:19 10620 14.24 2.64 0.34 4.68 14.42 102.30 249.00
06/23/14 12:03:49 10650 14.40 3.27 0.38 4.60 14.42 102.30 249.00
06/23/14 12:04:19 10680 14.23 3.47 0.38 4.66 15.61 102.30 261.00
06/23/14 12:04:49 10710 13.79 3.52 0.33 4.93 15.61 102.30 261.00
06/23/14 12:05:19 10740 14.06 4.04 0.33 4.85 15.06 102.30 260.00
06/23/14 12:05:49 10770 14.24 4.24 0.32 4.66 15.06 102.30 260.00
06/23/14 12:06:19 10800 14.09 3.56 0.30 4.81 14.89 102.40 239.00
06/23/14 12:06:49 10830 14.39 2.74 0.29 4.57 14.89 102.40 239.00
06/23/14 12:07:19 10860 14.50 3.06 0.31 4.48 18.21 102.50 284.00
06/23/14 12:07:49 10890 13.82 2.08 0.36 4.95 18.21 102.50 284.00

A2 06/23/14 12:08:19 10920 13.76 2.13 0.35 4.98 26.46 102.50 346.00
06/23/14 12:08:49 10950 13.96 3.17 0.33 4.86 26.46 102.50 346.00
06/23/14 12:09:19 10980 13.40 3.85 0.34 5.23 30.20 102.70 382.00
06/23/14 12:09:49 11010 13.51 5.33 0.40 5.23 30.20 102.70 382.00
06/23/14 12:10:19 11040 13.42 5.83 0.41 5.22 28.98 102.70 359.00
06/23/14 12:10:49 11070 13.64 6.17 0.38 5.03 28.98 102.70 359.00
06/23/14 12:11:19 11100 13.72 6.66 0.42 5.13 29.76 102.70 370.00
06/23/14 12:11:49 11130 13.16 6.63 0.35 5.37 29.76 102.70 370.00
06/23/14 12:12:19 11160 13.65 5.78 0.41 5.22 29.34 102.70 359.00
06/23/14 12:12:49 11190 13.86 6.51 0.41 4.90 29.34 102.70 359.00
06/23/14 12:13:19 11220 14.00 8.53 0.42 4.86 29.20 102.80 370.00
06/23/14 12:13:49 11250 13.50 7.87 0.38 5.11 29.20 102.80 370.00
06/23/14 12:14:19 11280 13.57 5.51 0.43 5.19 29.34 102.90 370.00
06/23/14 12:14:49 11310 13.81 6.97 0.42 5.00 29.34 102.90 370.00
06/23/14 12:15:19 11340 14.01 8.07 0.40 4.82 29.20 103.00 359.00

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
24 ECD

Norman Facility

70-100-70 Load, Run - 24 ECD R8
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Unit Data Weather Data
Meas. Stack Moisture 5.4  % 29 88  in. Hg

Stack Exhaust Flow (M2) 25,684  SCFH 55  %

82  o F

0.012884  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
24 ECD

Norman Facility

70-100-70 Load, Run - 24 ECD R8

06/23/14 12:15:49 11370 13.66 7.44 0.41 5.01 29.20 103.00 359.00
06/23/14 12:16:19 11400 13.93 9.04 0.48 4.96 25.30 103.00 344.00
06/23/14 12:16:49 11430 14.05 9.14 0.38 4.76 25.30 103.00 344.00
06/23/14 12:17:19 11460 14.13 5.31 0.37 4.86 17.72 103.00 273.00
06/23/14 12:17:49 11490 14.13 3.41 0.32 4.69 17.72 103.00 273.00
06/23/14 12:18:19 11520 13.99 3.03 0.31 4.83 15.58 103.00 261.00
06/23/14 12:18:49 11550 13.97 3.34 0.32 4.83 15.58 103.00 261.00
06/23/14 12:19:19 11580 14.27 3.39 0.34 4.74 14.64 103.00 249.00
06/23/14 12:19:49 11610 14.54 4.28 0.33 4.48 14.64 103.00 249.00
06/23/14 12:20:19 11640 14.29 4.00 0.31 4.57 15.31 103.10 260.00
06/23/14 12:20:49 11670 13.83 3.97 0.30 4.91 15.31 103.10 260.00
06/23/14 12:21:19 11700 13.85 3.58 0.29 4.98 14.37 103.00 260.00
06/23/14 12:21:49 11730 14.30 2.94 0.32 4.69 14.37 103.00 260.00
06/23/14 12:22:19 11760 14.20 2.50 0.32 4.65 15.17 103.10 249.00
06/23/14 12:22:49 11790 14.36 2.71 0.31 4.59 15.17 103.10 249.00
06/23/14 12:23:19 11820 14.25 3.27 0.34 4.71 14.75 103.10 260.00
06/23/14 12:23:49 11850 14.02 3.29 0.33 4.75 14.75 103.10 260.00
06/23/14 12:24:19 11880 14.16 3.43 0.33 4.76 19.40 103.10 296.00
06/23/14 12:24:49 11910 13.54 3.00 0.33 5.13 19.40 103.10 296.00
06/23/14 12:25:19 11940 13.18 3.05 0.31 5.29 28.51 103.10 347.00
06/23/14 12:25:49 11970 13.25 2.71 0.33 5.44 28.51 103.10 347.00
06/23/14 12:26:19 12000 13.27 3.00 0.29 5.40 30.23 103.00 371.00
06/23/14 12:26:49 12030 13.52 2.92 0.29 5.16 30.23 103.00 371.00
06/23/14 12:27:19 12060 13.16 2.76 0.29 5.45 29.04 102.80 370.00
06/23/14 12:27:49 12090 13.23 2.93 0.32 5.38 29.04 102.80 370.00
06/23/14 12:28:19 12120 13.31 2.36 0.28 5.31 29.59 102.50 359.00
06/23/14 12:28:49 12150 13.31 2.46 0.29 5.30 29.59 102.50 359.00
06/23/14 12:29:19 12180 13.18 2.45 0.27 5.45 28.95 102.20 370.00
06/23/14 12:29:49 12210 13.30 3.14 0.30 5.39 28.95 102.20 370.00
06/23/14 12:30:19 12240 13.09 3.57 0.29 5.46 29.23 102.00 359.00
06/23/14 12:30:49 12270 12.98 2.31 0.29 5.53 29.23 102.00 359.00

A3 06/23/14 12:31:19 12300 12.98 2.52 0.30 5.64 28.87 101.80 359.00
06/23/14 12:31:49 12330 13.71 4.58 0.34 5.09 28.87 101.80 359.00
06/23/14 12:32:19 12360 13.91 7.43 0.51 4.92 26.07 101.70 346.00
06/23/14 12:32:49 12390 14.57 12.30 0.60 4.51 26.07 101.70 346.00
06/23/14 12:33:19 12420 13.95 7.95 0.33 4.84 17.52 101.60 284.00
06/23/14 12:33:49 12450 14.34 3.08 0.32 4.65 17.52 101.60 284.00
06/23/14 12:34:19 12480 14.98 2.82 0.36 4.17 14.59 101.60 250.00
06/23/14 12:34:49 12510 14.07 2.86 0.29 4.75 14.59 101.60 250.00
06/23/14 12:35:19 12540 14.48 3.06 0.31 4.49 13.81 101.50 249.00
06/23/14 12:35:49 12570 13.84 3.15 0.27 4.94 13.81 101.50 249.00
06/23/14 12:36:19 12600 14.19 4.43 0.28 4.78 14.75 101.40 250.00
06/23/14 12:36:49 12630 14.20 5.04 0.30 4.66 14.75 101.40 250.00
06/23/14 12:37:19 12660 14.15 3.42 0.32 4.75 14.23 101.30 250.00
06/23/14 12:37:49 12690 14.32 4.21 0.31 4.63 14.23 101.30 250.00
06/23/14 12:38:19 12720 14.32 4.43 0.30 4.59 14.78 101.20 239.00
06/23/14 12:38:49 12750 14.18 3.84 0.33 4.76 14.78 101.20 239.00
06/23/14 12:39:19 12780 14.32 4.38 0.32 4.61 14.28 101.00 261.00
06/23/14 12:39:49 12810 14.26 5.10 0.34 4.67 14.28 101.00 261.00
06/23/14 12:40:19 12840 14.16 4.73 0.37 4.75 14.03 100.80 239.00
06/23/14 12:40:49 12870 14.17 5.84 0.31 4.69 14.03 100.80 239.00
06/23/14 12:41:19 12900 14.07 4.62 0.31 4.80 18.91 100.50 297.00
06/23/14 12:41:49 12930 13.88 3.89 0.32 4.97 18.91 100.50 297.00
06/23/14 12:42:19 12960 13.41 2.57 0.30 5.10 27.74 100.30 348.00
06/23/14 12:42:49 12990 13.64 1.84 0.33 5.18 27.74 100.30 348.00
06/23/14 12:43:19 13020 13.34 2.76 0.30 5.29 28.32 100.00 360.00
06/23/14 12:43:49 13050 13.93 3.54 0.34 4.92 28.32 100.00 360.00
06/23/14 12:44:19 13080 13.54 4.39 0.36 5.13 29.42 99.80 372.00
06/23/14 12:44:49 13110 13.20 3.70 0.34 5.34 29.42 99.80 372.00
06/23/14 12:45:19 13140 12.63 3.21 0.32 5.86 29.06 99.50 361.00
06/23/14 12:45:49 13170 12.92 3.46 0.34 5.60 29.06 99.50 361.00
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Unit Data Weather Data
Meas. Stack Moisture 5.4  % 29 88  in. Hg

Stack Exhaust Flow (M2) 25,684  SCFH 55  %

82  o F

0.012884  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
24 ECD

Norman Facility

70-100-70 Load, Run - 24 ECD R8

06/23/14 12:46:19 13200 13.48 4.73 0.37 5.30 29.26 99.10 372.00
06/23/14 12:46:49 13230 13.28 5.36 0.34 5.28 29.26 99.10 372.00
06/23/14 12:47:19 13260 13.10 4.40 0.33 5.50 29.15 99.10 361.00
06/23/14 12:47:49 13290 13.06 3.64 0.32 5.54 29.15 99.10 361.00
06/23/14 12:48:19 13320 12.92 3.96 0.32 5.58 25.30 99.10 347.00
06/23/14 12:48:49 13350 13.04 3.78 0.36 5.58 25.30 99.10 347.00
06/23/14 12:49:19 13380 13.68 4.04 0.37 5.10 16.50 99.20 274.00
06/23/14 12:49:49 13410 13.64 4.07 0.35 5.02 16.50 99.20 274.00
06/23/14 12:50:19 13440 13.26 2.31 0.33 5.47 15.03 99.20 262.00
06/23/14 12:50:49 13470 13.67 2.20 0.33 5.04 15.03 99.20 262.00
06/23/14 12:51:19 13500 13.60 2.85 0.30 5.21 14.64 99.40 251.00
06/23/14 12:51:49 13530 14.17 3.44 0.29 4.76 14.64 99.40 251.00
06/23/14 12:52:19 13560 14.37 4.03 0.31 4.62 14.75 99.50 262.00
06/23/14 12:52:49 13590 14.32 3.01 0.32 4.58 14.75 99.50 262.00
06/23/14 12:53:19 13620 14.42 3.18 0.33 4.59 14.06 99.60 250.00
06/23/14 12:53:49 13650 14.06 3.18 0.34 4.79 14.06 99.60 250.00
06/23/14 12:54:19 13680 14.40 2.92 0.36 4.59 15.14 99.80 262.00
06/23/14 12:54:49 13710 14.45 2.43 0.33 4.55 15.14 99.80 262.00

RAW AVERAGE 13.83 3.95 0.27 4.96 21.64 101.65 307.59

O₂ CO THC CO₂ Press. Trans Temp. Trans. F-Flow Trans.
INST-22-0005 INST-CO-0034 INST-VC-0006 INST-22-0005 0 0 0

(%) (ppmvd) (ppmvw) (%) (in. H2O) (oF) (SCFH)
Initial Zero 0.03 -0.03 0.05 0.06
Final Zero -0.01 -0.08 0.02 0.05
Avg. Zero 0.01 -0.06 0.04 0.06

Initial UpScale 12.00 11.05 3.00 9.29
Final UpScale 11.98 10.79 3.15 9.35
Avg. UpScale 11.99 10.92 3.08 9.32

Upscale Cal Gas 12.25 11.00 3.04 9.33

O₂ CO THC CO₂
14.13 4.01 0.24 4.94
13.37 3.80 0.22 4.67
N/A 0.01 0.00 N/A

Serial Number:

Corrected Raw Average (ppm/% wet basis)

B
ia

s

EMISSIONS DATA

Emission Rate (lb/hr)

Corrected Raw Average (ppm/% dry basis)
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Unit Data Weather Data
Meas. Stack Moisture 5.4  % 29 88  in. Hg

Stack Exhaust Flow (M2) 25,408  SCFH 60  %

81  o F

0.013621  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH
A1 06/23/14 13:15:19 14940 13.98 4.97 0.00 4.88 14.28 98.90 240.00

06/23/14 13:15:49 14970 14.04 5.69 0.06 4.83 14.28 98.90 240.00
06/23/14 13:16:19 15000 14.41 5.87 0.11 4.56 14.84 98.90 262.00
06/23/14 13:16:49 15030 13.96 5.44 0.04 4.86 14.84 98.90 262.00
06/23/14 13:17:19 15060 13.98 5.29 0.06 4.88 14.20 98.80 262.00
06/23/14 13:17:49 15090 14.52 5.43 0.02 4.53 14.20 98.80 262.00
06/23/14 13:18:19 15120 14.02 4.77 -0.01 4.78 14.48 98.90 251.00
06/23/14 13:18:49 15150 13.91 4.64 0.03 4.96 14.48 98.90 251.00
06/23/14 13:19:19 15180 13.92 5.77 0.04 4.91 15.03 99.00 262.00
06/23/14 13:19:49 15210 14.24 6.09 0.03 4.73 15.03 99.00 262.00
06/23/14 13:20:19 15240 14.19 5.07 0.03 4.71 21.29 99.00 321.00
06/23/14 13:20:49 15270 13.78 3.86 0.05 4.95 21.29 99.00 321.00
06/23/14 13:21:19 15300 12.73 3.13 0.10 5.64 27.29 99.00 348.00
06/23/14 13:21:49 15330 13.72 2.99 0.49 5.20 27.29 99.00 348.00
06/23/14 13:22:19 15360 13.25 5.96 0.46 5.37 30.25 98.80 362.00
06/23/14 13:22:49 15390 13.24 6.78 0.49 5.38 30.25 98.80 362.00
06/23/14 13:23:19 15420 13.60 7.71 0.52 5.21 29.48 98.60 362.00
06/23/14 13:23:49 15450 13.77 9.08 0.56 5.02 29.48 98.60 362.00
06/23/14 13:24:19 15480 13.96 9.12 0.54 4.90 29.51 98.30 362.00
06/23/14 13:24:49 15510 13.58 7.89 0.49 5.12 29.51 98.30 362.00
06/23/14 13:25:19 15540 13.86 7.18 0.54 5.02 29.15 98.00 362.00
06/23/14 13:25:49 15570 13.91 9.18 0.61 4.90 29.15 98.00 362.00
06/23/14 13:26:19 15600 13.92 10.68 0.60 4.90 29.34 97.80 373.00
06/23/14 13:26:49 15630 13.85 9.75 0.56 4.98 29.34 97.80 373.00
06/23/14 13:27:19 15660 14.01 7.78 0.52 4.87 29.23 97.50 362.00
06/23/14 13:27:49 15690 13.33 5.67 0.46 5.28 29.23 97.50 362.00
06/23/14 13:28:19 15720 13.01 3.99 0.44 5.53 21.95 97.30 323.00
06/23/14 13:28:49 15750 13.56 1.78 0.43 5.21 21.95 97.30 323.00
06/23/14 13:29:19 15780 13.78 1.77 1.36 5.24 15.47 97.10 263.00
06/23/14 13:29:49 15810 14.94 8.35 0.58 4.07 15.47 97.10 263.00
06/23/14 13:30:19 15840 14.14 5.76 0.46 4.69 15.64 97.00 263.00
06/23/14 13:30:49 15870 14.22 3.67 0.46 4.74 15.64 97.00 263.00
06/23/14 13:31:19 15900 13.84 3.15 0.42 4.93 14.84 97.00 252.00
06/23/14 13:31:49 15930 13.69 2.35 0.44 5.05 14.84 97.00 252.00
06/23/14 13:32:19 15960 13.82 1.83 0.44 5.00 15.25 96.90 252.00
06/23/14 13:32:49 15990 13.63 1.66 0.43 5.16 15.25 96.90 252.00
06/23/14 13:33:19 16020 13.84 1.75 0.44 4.96 14.73 96.80 263.00
06/23/14 13:33:49 16050 13.70 2.04 0.41 5.04 14.73 96.80 263.00
06/23/14 13:34:19 16080 13.64 1.92 0.40 5.15 13.95 96.70 241.00
06/23/14 13:34:49 16110 14.11 1.93 0.44 4.84 13.95 96.70 241.00
06/23/14 13:35:19 16140 14.37 2.59 0.45 4.58 14.78 96.50 252.00
06/23/14 13:35:49 16170 14.19 2.33 0.46 4.72 14.78 96.50 252.00
06/23/14 13:36:19 16200 14.06 1.86 0.45 4.81 14.14 96.40 241.00
06/23/14 13:36:49 16230 13.90 2.07 0.45 4.92 14.14 96.40 241.00
06/23/14 13:37:19 16260 14.04 2.49 0.44 4.78 20.82 96.10 312.00
06/23/14 13:37:49 16290 13.05 2.08 0.42 5.52 20.82 96.10 312.00

A2 06/23/14 13:38:19 16320 12.33 1.98 0.42 5.87 28.70 95.90 363.00
06/23/14 13:38:49 16350 12.68 1.45 0.42 5.92 28.70 95.90 363.00
06/23/14 13:39:19 16380 13.03 3.28 0.43 5.57 30.34 95.70 376.00
06/23/14 13:39:49 16410 13.00 4.11 0.44 5.59 30.34 95.70 376.00
06/23/14 13:40:19 16440 13.11 3.23 0.47 5.52 30.89 95.50 376.00
06/23/14 13:40:49 16470 13.74 8.12 0.50 5.11 30.89 95.50 376.00
06/23/14 13:41:19 16500 13.76 9.14 0.45 5.00 30.92 95.50 376.00
06/23/14 13:41:49 16530 13.69 7.62 0.49 5.09 30.92 95.50 376.00
06/23/14 13:42:19 16560 13.45 9.81 0.45 5.20 31.31 95.50 377.00
06/23/14 13:42:49 16590 13.12 6.80 0.42 5.49 31.31 95.50 377.00
06/23/14 13:43:19 16620 13.10 3.30 0.43 5.54 30.64 95.70 376.00
06/23/14 13:43:49 16650 13.43 4.29 0.46 5.23 30.64 95.70 376.00
06/23/14 13:44:19 16680 13.39 4.68 0.47 5.29 31.14 95.90 387.00
06/23/14 13:44:49 16710 13.53 4.67 0.46 5.24 31.14 95.90 387.00

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
June 23, 2014

24 ECD
Norman Facility

70-100-70 Load, Run - 24 ECD R9
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Unit Data Weather Data
Meas. Stack Moisture 5.4  % 29 88  in. Hg

Stack Exhaust Flow (M2) 25,408  SCFH 60  %

81  o F

0.013621  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
June 23, 2014

24 ECD
Norman Facility

70-100-70 Load, Run - 24 ECD R9

06/23/14 13:45:19 16740 13.41 4.93 0.47 5.23 28.59 96.00 363.00
06/23/14 13:45:49 16770 13.70 4.98 0.49 5.13 28.59 96.00 363.00
06/23/14 13:46:19 16800 13.03 5.67 0.43 5.45 18.32 96.10 288.00
06/23/14 13:46:49 16830 13.31 1.66 0.43 5.37 18.32 96.10 288.00
06/23/14 13:47:19 16860 14.20 2.01 0.42 4.80 14.34 96.10 252.00
06/23/14 13:47:49 16890 14.24 2.71 0.41 4.71 14.34 96.10 252.00
06/23/14 13:48:19 16920 14.11 2.47 0.40 4.77 15.25 96.10 263.00
06/23/14 13:48:49 16950 13.66 2.29 0.38 5.04 15.25 96.10 263.00
06/23/14 13:49:19 16980 13.72 1.64 0.41 5.07 15.50 96.20 253.00
06/23/14 13:49:49 17010 13.93 1.62 0.41 4.93 15.50 96.20 253.00
06/23/14 13:50:19 17040 13.70 1.72 0.43 5.09 14.73 96.10 252.00
06/23/14 13:50:49 17070 13.73 2.20 0.42 5.02 14.73 96.10 252.00
06/23/14 13:51:19 17100 13.66 2.04 0.43 5.06 14.73 96.00 252.00
06/23/14 13:51:49 17130 13.70 2.02 0.41 5.10 14.73 96.00 252.00
06/23/14 13:52:19 17160 14.03 2.21 0.41 4.90 15.03 95.80 253.00
06/23/14 13:52:49 17190 14.13 1.98 0.43 4.74 15.03 95.80 253.00
06/23/14 13:53:19 17220 13.60 2.05 0.45 5.11 14.37 95.80 252.00
06/23/14 13:53:49 17250 13.77 1.96 0.44 5.05 14.37 95.80 252.00
06/23/14 13:54:19 17280 13.58 1.99 0.43 5.10 19.98 95.70 311.00
06/23/14 13:54:49 17310 13.23 1.94 0.48 5.35 19.98 95.70 311.00
06/23/14 13:55:19 17340 13.87 1.89 0.52 5.06 29.31 95.60 363.00
06/23/14 13:55:49 17370 13.30 3.34 0.47 5.25 29.31 95.60 363.00
06/23/14 13:56:19 17400 13.36 2.77 0.47 5.36 30.53 95.60 376.00
06/23/14 13:56:49 17430 13.30 3.51 0.47 5.27 30.53 95.60 376.00
06/23/14 13:57:19 17460 13.02 2.28 0.47 5.56 29.73 95.40 375.00
06/23/14 13:57:49 17490 12.96 2.13 0.45 5.60 29.73 95.40 375.00
06/23/14 13:58:19 17520 13.88 4.12 0.52 5.05 29.89 95.30 364.00
06/23/14 13:58:49 17550 14.04 6.54 0.54 4.84 29.89 95.30 364.00
06/23/14 13:59:19 17580 14.05 8.27 0.52 4.80 30.28 95.30 376.00
06/23/14 13:59:49 17610 13.88 8.24 0.49 4.97 30.28 95.30 376.00
06/23/14 14:00:19 17640 13.53 5.75 0.45 5.19 29.76 95.20 375.00
06/23/14 14:00:49 17670 14.01 4.99 0.54 4.89 29.76 95.20 375.00

A3 06/23/14 14:01:19 17700 13.75 7.97 0.48 4.94 30.03 95.10 364.00
06/23/14 14:01:49 17730 13.82 5.93 0.52 5.07 30.03 95.10 364.00
06/23/14 14:02:19 17760 13.23 5.24 0.45 5.33 25.52 95.00 349.00
06/23/14 14:02:49 17790 13.76 4.67 0.49 5.00 25.52 95.00 349.00
06/23/14 14:03:19 17820 13.83 4.11 0.43 5.03 18.52 94.90 288.00
06/23/14 14:03:49 17850 13.20 1.61 0.45 5.43 18.52 94.90 288.00
06/23/14 14:04:19 17880 14.01 1.45 0.46 4.92 15.33 94.90 253.00
06/23/14 14:04:49 17910 14.12 2.05 0.45 4.75 15.33 94.90 253.00
06/23/14 14:05:19 17940 14.06 2.13 0.43 4.83 13.90 94.80 252.00
06/23/14 14:05:49 17970 14.31 2.08 0.43 4.65 13.90 94.80 252.00
06/23/14 14:06:19 18000 14.42 2.22 0.44 4.58 14.31 94.80 253.00
06/23/14 14:06:49 18030 14.15 2.33 0.46 4.71 14.31 94.80 253.00
06/23/14 14:07:19 18060 14.09 2.36 0.44 4.81 13.78 94.90 241.00
06/23/14 14:07:49 18090 13.89 2.91 0.42 4.90 13.78 94.90 241.00
06/23/14 14:08:19 18120 14.00 2.71 0.44 4.89 14.59 94.90 264.00
06/23/14 14:08:49 18150 14.12 2.55 0.41 4.77 14.59 94.90 264.00
06/23/14 14:09:19 18180 14.35 2.72 0.42 4.63 13.76 95.10 252.00
06/23/14 14:09:49 18210 14.31 2.51 0.45 4.65 13.76 95.10 252.00
06/23/14 14:10:19 18240 14.53 2.31 0.45 4.47 14.42 95.40 241.00
06/23/14 14:10:49 18270 14.42 2.51 0.43 4.57 14.42 95.40 241.00
06/23/14 14:11:19 18300 14.57 2.88 0.42 4.44 18.24 95.60 288.00
06/23/14 14:11:49 18330 13.61 2.51 0.43 5.05 18.24 95.60 288.00
06/23/14 14:12:19 18360 13.80 1.86 0.43 5.01 24.72 96.00 337.00
06/23/14 14:12:49 18390 13.62 2.04 0.45 5.12 24.72 96.00 337.00
06/23/14 14:13:19 18420 14.11 4.84 0.51 4.80 29.48 96.30 363.00
06/23/14 14:13:49 18450 13.90 5.96 0.48 4.92 29.48 96.30 363.00
06/23/14 14:14:19 18480 14.07 7.36 0.50 4.81 29.01 96.70 362.00
06/23/14 14:14:49 18510 13.94 7.23 0.48 4.89 29.01 96.70 362.00

cei-14-norman#1-24 ECD-gas r1-12 App. B
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Unit Data Weather Data
Meas. Stack Moisture 5.4  % 29 88  in. Hg

Stack Exhaust Flow (M2) 25,408  SCFH 60  %

81  o F

0.013621  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
June 23, 2014

24 ECD
Norman Facility

70-100-70 Load, Run - 24 ECD R9

06/23/14 14:15:19 18540 13.36 5.33 0.43 5.24 29.92 97.00 374.00
06/23/14 14:15:49 18570 12.85 2.69 0.43 5.64 29.92 97.00 374.00
06/23/14 14:16:19 18600 13.20 3.05 0.42 5.44 29.81 97.70 362.00
06/23/14 14:16:49 18630 13.31 3.41 0.43 5.38 29.81 97.70 362.00
06/23/14 14:17:19 18660 12.86 2.95 0.42 5.61 27.62 98.00 349.00
06/23/14 14:17:49 18690 12.53 2.36 0.41 5.87 27.62 98.00 349.00
06/23/14 14:18:19 18720 12.60 1.39 0.43 5.96 23.58 98.40 323.00
06/23/14 14:18:49 18750 13.19 2.36 0.43 5.51 23.58 98.40 323.00
06/23/14 14:19:19 18780 13.69 2.80 0.42 5.03 14.48 98.60 251.00
06/23/14 14:19:49 18810 13.44 2.03 0.42 5.28 14.48 98.60 251.00
06/23/14 14:20:19 18840 13.44 1.30 0.41 5.32 14.03 98.90 240.00
06/23/14 14:20:49 18870 14.50 2.08 0.43 4.56 14.03 98.90 240.00
06/23/14 14:21:19 18900 14.60 3.11 0.45 4.40 14.64 99.20 251.00
06/23/14 14:21:49 18930 14.37 3.07 0.43 4.59 14.64 99.20 251.00
06/23/14 14:22:19 18960 14.28 3.46 0.44 4.67 14.20 99.40 250.00
06/23/14 14:22:49 18990 14.08 3.26 0.43 4.77 14.20 99.40 250.00
06/23/14 14:23:19 19020 14.26 3.06 0.43 4.72 14.42 99.70 250.00
06/23/14 14:23:49 19050 14.32 2.77 0.39 4.61 14.42 99.70 250.00
06/23/14 14:24:19 19080 14.15 2.54 0.40 4.73 14.50 99.90 250.00
06/23/14 14:24:49 19110 14.15 2.57 0.45 4.74 14.50 99.90 250.00
06/23/14 14:25:19 19140 14.34 2.95 0.46 4.68 13.92 100.10 256.00

RAW AVERAGE 13.76 3.92 0.42 5.03 21.33 96.77 305.32

O2 CO THC CO₂ Press. Trans Temp. Trans. F-Flow Trans.
INST-22-0005 INST-CO-0034 INST-VC-0006 INST-22-0005 0 0 0

(%) (ppmvd) (ppmvw) (%) (in. H2O) (oF) (SCFH)
Initial Zero -0.01 -0.08 0.02 0.05
Final Zero 0.03 0.05 0.04 0.04
Avg. Zero 0.01 -0.02 0.03 0.05

Initial UpScale 11.98 10.79 3.15 9.35
Final UpScale 11.99 10.79 3.19 9.32
Avg. UpScale 11.99 10.79 3.17 9.34

Upscale Cal Gas 12.25 11.00 3.04 9.33

O₂ CO THC CO₂
14.06 4.01 0.38 5.01
13.30 3.79 0.36 4.73
N/A 0.01 0.00 N/A

Serial Number:

Corrected Raw Average (ppm/% wet basis)

B
ia

s

EMISSIONS DATA

Emission Rate (lb/hr)

Corrected Raw Average (ppm/% dry basis)

cei-14-norman#1-24 ECD-gas r1-12 App. B
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(mm/dd/yy)

°F

in Hg

RM4, 8.1.1.2 scf

≤0.75 cfm minutes

in

10 11 12

(mm/dd/yy) 06/20/14 06/20/14 06/20/14

% or w/DB 90-100 90-100 90-100

from ACS SAMP-CP-0023 SAMP-CP-0023 SAMP-CP-0023

(Y) 1.010 1.010 1.010

(H@) 1.877 1.877 1.877 in H₂O

from ACS 4-17-14-2 4-17-14-2 4-17-14-2

(Cp) 0.819 0.819 0.819

from ACS SAMP-SP-0001 SAMP-SP-0001 SAMP-SP-0001

60.0 60.0 60.0 in

from list inconel inconel inconel

from ACS SAMP-BC-0002 SAMP-BC-0002 SAMP-BC-0002

1600 W Tacoma Street

Broken Arrow, Oklahoma 74012

Min Sum Lee

(918) 307-8865

Unit Number

Operator DG

Standard Temperature

Standard Pressure

68

29.92

Pitot Identification

Number of Ports Used

Port Inside Diameter

Stack Shape

Base Run Number

Number of Ports Available

Test Equipment Information

Run

(918) 307-9131

Address

City, State  Zip

Project Manager

Phone Number

Fax Number

METHOD 4 (MOISTURE) [MULTI POINT, NO VARIATION] SOURCE SAMPLING TITLE PAGE

Date for Preliminary Run 06/20/14

Company Name Air Hygiene International, Inc. (Tulsa, Oklahoma)

Test Information

Project # cei-14-norman.ok-comp#1

Source Information

Plant Name Norman Facility

Sampling Location 24 ECD

Fuel Type Gas, Propene

Required Sample Vol.

Run Duration

Impinger Case Number

Load

2

3.00

Circular

Meter Box Number

Meter Calibration Factor

Orifice Meter Coefficient

Testing Company Information

Pitot Tube Coefficient

Probe Number

Probe Length

21

65

1

90-100%

2

Test Date

(SS, Glass …. ) Liner Material

cei-14-norman#1-24 ECD-moisture R10-12 Title Page
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90-100%-10 90-100%-11 90-100%-12 Average Units

12:18 13:50 15:15 hh:mm

13:28 14:00 16:25 hh:mm

06/20/14 06/20/14 06/20/14 mm/dd/yy

1.010 1.010 1.010

0.819 0.819 0.819

90-100%-10 90-100%-11 90-100%-12 Average Units

64.540 111.230 161.710 ft³

100.300 157.620 208.270 ft³

35.760 46.390 46.560 42.903 ft³

65.00 65.00 65.00 65.00 min

79.50 79.54 80.42 79.82 °F

915.00 959.63 955.71 943.44 °F

29.98 29.98 29.99 29.98 in Hg

0.00 0.00 0.00 0.00 in H₂O

29.98 29.98 29.99 29.98 in Hg

1.90 1.90 1.90 1.90 in H₂O

30.12 30.12 30.13 30.12 in Hg

0.07 0.07 0.07 0.07 √(in H₂O)

90-100%-10 90-100%-11 90-100%-12 Average Units

20.60 52.00 50.00 40.87 g

8.80 9.60 10.10 9.50 g

29.45 61.71 60.21 50.46 ml

1.39 2.90 2.83 2.37 scf

35.6 46.2 46.3 42.7 dscf

3.75 5.92 5.77 5.15 %

100.00 100.00 100.00 100.00 %

3.75 5.92 5.77 5.15 %

90-100%-10 90-100%-11 90-100%-12 Average Units

5.3 5.3 5.2 5.3 %

14.8 14.9 14.9 14.9 %

79.9 79.9 79.8 79.9 %

29.45 29.45 29.40 29.44 lb/lb-mole

29.02 28.78 28.75 28.85 lb/lb-mole

235.6 240.6 241.6 239.2 %

90-100%-10 90-100%-11 90-100%-12 Average Units

6.21 6.34 6.34 6.30 ft/sec

3.05 3.05 3.05 3.05 ft²

1,135 1,158 1,158 1,151 acfm

26 26 26 26 wkscfh

25,224 24,368 24,482 24,691 dscfh

Stack Cross-Sectional Area

Actual Stack Flow Rate

Wet Standard Stack Flow Rate

Dry Standard Stack Flow Rate

Percent Excess Air

Average Stack Gas Velocity

Volumetric Flow Rate Data

Oxygen Content

Nitrogen Content

Stack Dry Molecular Weight

Stack Wet Molecular Weight

Calculated Stack Moisture

Saturated Stack Moisture

Reported Stack Moisture Content

Carbon Dioxide Content

Gas Analysis Data

Impinger Water Weight Gain

Silica Gel Weight Gain

Total Water Volume Collected

Standard Water Vapor Volume

Standard Meter Volume

Absolute Stack Pressure

Average Orifice Pressure Drop

Absolute Meter Pressure

Avg Square Root Pitot Pressure

Moisture Content Data

Total Sampling Time

Average Meter Temperature

Average Stack Temperature

Barometric Pressure

Stack Static Pressure

Initial Meter Volume

Final Meter Volume

Total Meter Volume

Stack Test Data

Run Start Time

Run Stop Time

Test Date

Meter Calibration Factor

Pitot Tube Coefficient

Project # cei-14-norman.ok-comp#1

Historical Data

METHOD 4 (MOISTURE) [MULTI POINT, NO VARIATION] - RESULTS

Plant Name Norman Facility

Sampling Location 24 ECD

cei-14-norman#1-24 ECD-moisture R10-12 Results
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N/A N/A

Date 06/20/14 12:18 13:28

(%CO₂) (%O₂) (ppmCO) (%N₂) (%EA)avg

% % ppm % %

5.3 14.8 0.0 79.9 235.6 N/A

Date 06/20/14 13:50 14:00

(%CO₂) (%O₂) (ppmCO) (%N₂) (%EA)avg

% % ppm % %

5.3 14.9 0.0 79.9 240.6 N/A

Date 06/20/14 15:15 16:25

(%CO₂) (%O₂) (ppmCO) (%N₂) (%EA)avg

% % ppm % %

5.2 14.9 0.0 79.8 241.6 N/A

hh:mm lb/lb-mole

01:10 29.40 1.152

Dry Molecular 
Weight

Calculated
Fuel Factor

Excess 
Air

Fuel 
Factor in 

Range(Md) (Fo)avg

Sample
Analysis

Time

CO₂ 
Conc.

O₂ 
Conc.

Methane
Conc.

N₂ 
Conc.

Gas Analysis Data

Run Number 90-100%-12 Run Start Time

hh:mm lb/lb-mole

00:10 29.45 1.141

Run Stop Time

Sample
Analysis

Time

CO₂ 
Conc.

O₂ 
Conc.

Methane
Conc.

N₂ 
Conc.

Dry Molecular 
Weight

Calculated
Fuel Factor

Excess 
Air

Fuel 
Factor in 

Range(Md) (Fo)avg

Run Number 90-100%-11 Run Start Time Run Stop Time

Gas Analysis Data

Dry Molecular 
Weight

(Md)

N₂ 
Conc.

CO₂ 
Conc.

O₂ 
Conc.

Methane
Conc.

Excess 
Air

Fuel 
Factor in 

Range

hh:mm

01:10

Calculated
Fuel Factor

(Fo)avg

1.142

Sample
Analysis

Time

lb/lb-mole

29.45

90-100%-10 Run Start Time Run Stop Time

Gas Analysis Data

Fuel Type Min. Fuel Factor Max. Fuel FactorGas, Propene

METHOD 3C - DETERMINATION OF DRY MOLECULAR WEIGHT BY ANALYZER

06/20/14

Sampling Location 24 ECD

Project #

Operator

cei-14-norman.ok-comp#1 # of Ports Used

DG

2

Plant Name Norman Facility Preliminary Date

Run Number

cei-14-norman#1-24 ECD-moisture R10-12 M3a - Mol Wt
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Date 06/20/14 Start Time 12:18 Stop Time 13:28

(Y)

(Vm) 35.760 dcf (Pb) 29.98 in Hg

(ts)avg 915 °F  (Pstatic) 0.00 in H₂O

(tm)avg 80 °F (H)avg 1.90 in H₂O

Impinger 1 Impinger 2 Impinger 3 Impinger 4 Impinger 5 Impinger 6 Impinger 7 Impinger 8

(g) (g) (g) (g)

Contents H₂O H₂O - Sil Gel

Final Value (Vf),(Wf) 778.00 718.80 571.30 963.40

Initial Value (Vi),(Wi) 760.50 716.50 570.50 954.60

Net Value (Vn),(Wn) 17.5 2.3 0.8 8.8

(Wt) 29.40 g (Vwsg(std)) 1.386 scf

(Vm(std)) 35.584 dscf (Bws(svp)) 100.00 %

(Bws(calc)) 3.75 % (Bws) 3.75 %

Date 06/20/14 Start Time 13:50 Stop Time 14:00

(Y)

(Vm) 46.390 dcf (Pb) 29.98 in Hg

(ts)avg 960 °F  (Pstatic) 0.00 in H₂O

(tm)avg 80 °F (H)avg 1.90 in H₂O

Impinger 1 Impinger 2 Impinger 3 Impinger 4 Impinger 5 Impinger 6 Impinger 7 Impinger 8

(g) (g) (g) (g)

Contents H₂O H₂O - Sil Gel

Final Value (Vf),(Wf) 820.30 726.50 573.30 899.70

Initial Value (Vi),(Wi) 778.00 718.80 571.30 890.10

Net Value (Vn),(Wn) 42.3 7.7 2.0 9.6

(Wt) 61.60 g (Vwsg(std)) 2.904 scf

(Vm(std)) 46.158 dscf (Bws(svp)) 100.00 %

(Bws(calc)) 5.92 % (Bws) 5.92 %

Date 06/20/14 Start Time 15:15 Stop Time 16:25

(Y)

(Vm) 46.560 dcf (Pb) 29.99 in Hg

(ts)avg 956 °F  (Pstatic) 0.00 in H₂O

(tm)avg 80 °F (H)avg 1.90 in H₂O

Impinger 1 Impinger 2 Impinger 3 Impinger 4 Impinger 5 Impinger 6 Impinger 7 Impinger 8

(g) (g) (g) (g)

Contents H₂O H₂O - Sil Gel

Final Value (Vf),(Wf) 856.70 737.30 576.10 909.80

Initial Value (Vi),(Wi) 820.30 726.50 573.30 899.70

Net Value (Vn),(Wn) 36.4 10.8 2.8 10.1

(Wt) 60.10 g (Vwsg(std)) 2.834 scf

(Vm(std)) 46.267 dscf (Bws(svp)) 100.00 %

(Bws(calc)) 5.77 % (Bws) 5.77 %

Std Meter Volume Sat. Moisture Content

Calc Moisture Content Final Moisture Content

Results

Total Weight Water Vol Weighed

Average Stack Temp Stack Static Pressure

Average Meter Temp Avg Orifice Pressure

Meter Box Number SAMP-CP-0023 Meter Cal Factor 1.010

Total Meter Volume Barometric Pressure

Calc Moisture Content Final Moisture Content

Moisture Content Data

Run Number 90-100%-12

Results

Total Weight Water Vol Weighed

Std Meter Volume Sat. Moisture Content

Average Stack Temp Stack Static Pressure

Average Meter Temp Avg Orifice Pressure

Meter Box Number SAMP-CP-0023 Meter Cal Factor 1.010

Total Meter Volume Barometric Pressure

Moisture Content Data

Run Number 90-100%-11

Std Meter Volume Sat. Moisture Content

Calc Moisture Content Final Moisture Content

Results

Total Weight Water Vol Weighed

Total Meter Volume Barometric Pressure

Average Stack Temp Stack Static Pressure

Average Meter Temp Avg Orifice Pressure

Moisture Content Data

Run Number 90-100%-10

Meter Box Number Meter Cal FactorSAMP-CP-0023 1.010

Sampling Location 24 ECD

Project #

DGOperator

cei-14-norman.ok-comp#1 Ports Used 2

METHOD 4 - DETERMINATION OF MOISTURE CONTENT IN STACK GASES

Plant Name Norman Facility Preliminary Date 06/20/14

cei-14-norman#1-24 ECD-moisture R10-12 M4 - Moisture
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(Cp) 0.819

(ts) 915.0 F

(tm) 79.5

(H@) 1.877 in H₂O

Train Pre 0.000 ft³/min@ 15.0 in Hg (p1/2
avg) 0.07 in H₂O

PASS Post 0.000 ft³/min@ 15.0 in Hg (Y) 1.010 (Bws) 3.75 %

Pitot Pre (+) 0.20 in H₂O for 30.0 sec (Md) 29.45 lb/lb-mole

Pre (-) 0.25 in H₂O for 30.0 sec (Dna) in (Qm) 0.75 acfm

Post (+) 0.25 in H₂O for 30.0 sec (Dn ) 0.5007 in (K)

Post (-) 0.20 in H₂O for 30.0 sec in

in

 (Pb) 29.98 in Hg

Pre PASS  (Pstatic) 0.00 in H₂O

Post PASS  (Ps) 29.98 in Hg

 (Pm) 30.12 in Hg

Weights Imp 1 Imp 2 Imp 3 Imp 4 Imp 5 Imp 6 Imp 7 Imp 8

Start 12:18 End 13:28 Pre 760.5 716.5 570.5 954.6 ml

Post 778.0 718.8 571.3 963.4 ml

Dry Gas Desired Actual Impinger CPM Meter Meter Square Local Cumul. Cumul. Est-Run

Traverse Sampling Timer Meter Velocity Orifice Orifice Stack Snorkel Filter Exit Cond. Filter Inlet Outlet Pump Root Stack Meter Percent Meter

Point # Time Time Reading Head H H Temp Temp Temp Temp Temp Temp Temp Temp Vacuum P Velocity Volume IsoKinetic Volume

() (Vm) (p) (Hd) (Ha) (ts) (248±25°F) (248±25°F) (≤68°F) (≤--°F) (--±--°F) (tmi) (tmo) (p1/2) (vs)l (Vm)std (I) (Vm)std

min hh:mm:ss ft³ in H₂O in H₂O in H₂O F F F F F F F F in Hg √(in H₂O) ft/sec dscf % dscf

A-1 0.0 00:00:00 64.540 0.005 1.877 1.90 982 250 68 77 77 0.0 0.07 6.37 1.560 37.429

A-2 2.7 00:02:43 66.100 0.005 1.877 1.90 1028 250 69 77 77 0.0 0.07 6.48 3.059 36.709

A-3 5.4 00:05:25 67.600 0.005 1.877 1.90 1047 250 68 78 78 0.0 0.07 6.52 4.596 36.766

A-4 8.1 00:08:07 69.140 0.005 1.877 1.90 1064 250 67 78 78 0.0 0.07 6.55 5.983 35.897

A-5 10.8 00:10:50 70.530 0.005 1.877 1.90 1061 250 68 79 79 0.0 0.07 6.55 7.447 35.745

A-6 13.5 00:13:33 72.000 0.005 1.877 1.90 1091 250 68 79 79 0.0 0.07 6.61 8.921 35.684

A-7 16.3 00:16:15 73.480 0.005 1.877 1.90 1077 250 68 79 79 0.0 0.07 6.58 10.305 35.333

A-8 19.0 00:18:58 74.870 0.005 1.877 1.90 943 250 66 80 80 0.0 0.07 6.29 11.787 35.360

A-9 21.7 00:21:40 76.360 0.005 1.877 1.90 786 250 65 80 80 0.0 0.07 5.93 13.248 35.328

A-10 24.4 00:24:22 77.830 0.005 1.877 1.90 741 250 64 80 80 0.0 0.07 5.82 14.769 35.446

A-11 27.1 00:27:05 79.360 0.005 1.877 1.90 546 250 63 80 80 0.0 0.07 5.32 16.380 35.737

A-12 29.8 00:29:47 80.980 0.005 1.877 1.90 582 250 62 81 81 0.0 0.07 5.42 17.898 35.796

B-1 32.5 00:32:30 82.510 0.005 1.877 1.90 873 250 66 80 80 0.0 0.07 6.13 19.528 36.052

B-2 35.2 00:35:12 84.150 0.005 1.877 1.90 974 250 61 80 80 0.0 0.07 6.36 20.870 35.778

B-3 37.9 00:37:55 85.500 0.005 1.877 1.90 988 250 59 80 80 0.0 0.07 6.39 22.421 35.874

B-4 40.6 00:40:37 87.060 0.005 1.877 1.90 991 250 59 80 80 0.0 0.07 6.39 23.883 35.824

B-5 43.3 00:43:20 88.530 0.005 1.877 1.90 1020 250 58 80 80 0.0 0.07 6.46 25.344 35.780

B-6 46.0 00:46:03 90.000 0.005 1.877 1.90 1025 250 58 80 80 0.0 0.07 6.47 26.905 35.873

B-7 48.8 00:48:45 91.570 0.005 1.877 1.90 1049 250 58 80 80 0.0 0.07 6.52 28.297 35.743

B-8 51.5 00:51:28 92.970 0.005 1.877 1.90 1042 250 59 80 80 0.0 0.07 6.51 29.659 35.590

B-9 54.2 00:54:10 94.340 0.005 1.877 1.90 943 250 59 80 80 0.0 0.07 6.29 31.200 35.657

B-10 56.9 00:56:53 95.890 0.005 1.877 1.90 808 250 59 80 80 0.0 0.07 5.98 32.661 35.630

B-11 59.6 00:59:35 97.360 0.005 1.877 1.90 674 250 59 80 80 0.0 0.07 5.65 34.182 35.668

B-12 62.3 01:02:18 98.890 0.005 1.877 1.90 625 250 59 80 80 0.0 0.07 5.53 35.584 35.584

Last Pt 65.0 01:05:00 100.300 60

Final Val 65.0 01:05:00 100.300 Max Vac 0.0 35.584

0.01 1.90 915 250 63 80 80 0.07 6.21

< 3.0

Project # Run Number Average Stack Temp

Sampling Location Operator Pitot Coefficient

METHOD 4 (MOISTURE) [MULTI POINT, NO VARIATION] SOURCE SAMPLING TITLE PAGE ISOKINETIC SAMPLING DATA

Plant Name Date Ideal Nozzle Diameter and IsoKinetic Factor SetupNorman Facility

24 ECD

cei-14-norman.ok-comp#1

06/20/14

DG

90-100%-10

Leak Checks

Square Root PMeter Box Number

Stack Moisture Content

Average Meter Temp

Meter Cal Factor

SAMP-CP-0023

Sampling Equipment

Probe Length 60

SAMP-SP-0001

Absolute Stack Pressure

Stack Dry Molecular WeightNozzle Number

Estimated Orifice Flow Rate

Orifice Meter Coefficient

Average Nozzle Diameter

P to H Isokinetic FactorSuggested Nozzle Diameter

Probe Number

Pressures

SAMP-BC-0002

SAMP-BC-0012

inconel

Impinger Case Number

Absolute Meter Pressure

Run Time

Nozzle Measurements Liner Material Barometric Pressure

Sample Case / Oven Number Stack Static Pressure

Wash 
Volumes

Final Values

Average Values

80

cei-14-norman#1-24 ECD-moisture R10-12 Isocalc - Run (1)
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(Cp) 0.819

(ts) 959.6 F

(tm) 79.5

(H@) 1.877 in H₂O

Train Pre 0.000 ft³/min@ 15.0 in Hg (p1/2
avg) 0.07 in H₂O

PASS Post 0.000 ft³/min@ 15.0 in Hg (Y) 1.010 (Bws) 5.92 %

Pitot Pre (+) 0.20 in H₂O for 30.0 sec (Md) 29.45 lb/lb-mole

Pre (-) 0.25 in H₂O for 30.0 sec (Dna) in (Qm) 0.55 acfm

Post (+) 0.20 in H₂O for 30.0 sec (Dn ) 0.4303 in (K)

Post (-) 0.25 in H₂O for 30.0 sec in

in

 (Pb) 29.98 in Hg

Pre PASS  (Pstatic) 0.00 in H₂O

Post PASS  (Ps) 29.98 in Hg

 (Pm) 30.12 in Hg

Weights Imp 1 Imp 2 Imp 3 Imp 4 Imp 5 Imp 6 Imp 7 Imp 8

Start 13:50 End 14:00 Pre 778.0 718.8 571.3 890.1 ml

Post 820.3 726.5 573.3 899.7 ml

Dry Gas Desired Actual Impinger CPM Meter Meter Square Local Cumul. Cumul. Est-Run

Traverse Sampling Timer Meter Velocity Orifice Orifice Stack Snorkel Filter Exit Cond. Filter Inlet Outlet Pump Root Stack Meter Percent Meter

Point # Time Time Reading Head H H Temp Temp Temp Temp Temp Temp Temp Temp Vacuum P Velocity Volume IsoKinetic Volume

() (Vm) (p) (Hd) (Ha) (ts) (248±25°F) (248±25°F) (≤68°F) (≤--°F) (--±--°F) (tmi) (tmo) (p1/2) (vs)l (Vm)std (I) (Vm)std

min hh:mm:ss ft³ in H₂O in H₂O in H₂O F F F F F F F F in Hg √(in H₂O) ft/sec dscf % dscf

A-1 0.0 00:00:00 111.230 0.005 1.877 1.90 962 250 60 80 80 0.0 0.07 6.36 1.949 46.765

A-2 2.7 00:02:43 113.190 0.005 1.877 1.90 1018 250 51 80 80 0.0 0.07 6.48 3.768 45.214

A-3 5.4 00:05:25 115.020 0.005 1.877 1.90 1028 250 49 80 80 0.0 0.07 6.50 5.647 45.174

A-4 8.1 00:08:07 116.910 0.005 1.877 1.90 1057 250 47 80 80 0.0 0.07 6.57 7.516 45.095

A-5 10.8 00:10:50 118.790 0.005 1.877 1.90 1070 250 46 80 80 0.0 0.07 6.59 9.405 45.142

A-6 13.5 00:13:33 120.690 0.005 1.877 1.90 1085 250 46 80 80 0.0 0.07 6.63 11.244 44.975

A-7 16.3 00:16:15 122.540 0.005 1.877 1.90 1082 250 46 80 80 0.0 0.07 6.62 13.123 44.992

A-8 19.0 00:18:58 124.430 0.005 1.877 1.90 1067 250 46 80 80 0.0 0.07 6.59 15.260 45.780

A-9 21.7 00:21:40 126.580 0.005 1.877 1.90 1042 250 45 80 80 0.0 0.07 6.53 16.940 45.174

A-10 24.4 00:24:22 128.270 0.005 1.877 1.90 798 250 45 80 80 0.0 0.07 5.98 18.879 45.309

A-11 27.1 00:27:05 130.220 0.005 1.877 1.90 698 250 45 80 80 0.0 0.07 5.74 21.076 45.984

A-12 29.8 00:29:47 132.430 0.005 1.877 1.90 561 250 46 80 80 0.0 0.07 5.39 22.696 45.393

B-1 32.5 00:32:30 134.060 0.005 1.877 1.90 902 250 47 80 80 0.0 0.07 6.22 25.142 46.416

B-2 35.2 00:35:12 136.520 0.005 1.877 1.90 1062 250 48 79 79 0.0 0.07 6.58 26.616 45.628

B-3 37.9 00:37:55 138.000 0.005 1.877 1.90 1090 250 46 79 79 0.0 0.07 6.64 28.867 46.187

B-4 40.6 00:40:37 140.260 0.005 1.877 1.90 1098 250 46 79 79 0.0 0.07 6.65 30.909 46.363

B-5 43.3 00:43:20 142.310 0.005 1.877 1.90 1099 250 46 79 79 0.0 0.07 6.66 33.229 46.912

B-6 46.0 00:46:03 144.640 0.005 1.877 1.90 1101 250 46 79 79 0.0 0.07 6.66 34.873 46.497

B-7 48.8 00:48:45 146.290 0.005 1.877 1.90 1084 250 46 79 79 0.0 0.07 6.62 36.954 46.679

B-8 51.5 00:51:28 148.380 0.005 1.877 1.90 1081 250 45 79 79 0.0 0.07 6.62 38.090 45.708

B-9 54.2 00:54:10 149.520 0.005 1.877 1.90 860 250 46 79 79 0.0 0.07 6.12 40.132 45.865

B-10 56.9 00:56:53 151.570 0.005 1.877 1.90 890 250 46 79 79 0.0 0.07 6.19 42.114 45.942

B-11 59.6 00:59:35 153.560 0.005 1.877 1.90 676 250 46 79 79 0.0 0.07 5.68 44.165 46.086

B-12 62.3 01:02:18 155.620 0.005 1.877 1.90 620 250 47 79 79 0.0 0.07 5.54 46.157 46.157

Last Pt 65.0 01:05:00 157.620

Final Val 65.0 01:05:00 157.620 Max Vac 0.0 46.157

0.01 1.90 960 250 47 80 80 0.07 6.34

Final Values

Average Values

80

Run Time

Wash 
Volumes

Impinger Case Number SAMP-BC-0002 Absolute Stack Pressure

Absolute Meter Pressure

Nozzle Measurements Liner Material inconel Barometric Pressure

Sample Case / Oven Number SAMP-BC-0012 Stack Static Pressure

Probe Number SAMP-SP-0001

Probe Length 60 Pressures

Nozzle Number Stack Dry Molecular Weight

< 3.0

Average Nozzle Diameter Estimated Orifice Flow Rate

Suggested Nozzle Diameter P to H Isokinetic Factor

Sampling Location 24 ECD Operator DG

METHOD 4 (MOISTURE) [MULTI POINT, NO VARIATION] SOURCE SAMPLING TITLE PAGE ISOKINETIC SAMPLING DATA

Plant Name Norman Facility Date 06/20/14 Ideal Nozzle Diameter and IsoKinetic Factor Setup

Pitot Coefficient

Project # cei-14-norman.ok-comp#1 Run Number 90-100%-11 Average Stack Temp

Meter Box Number SAMP-CP-0023 Square Root P

Meter Cal Factor Stack Moisture Content

Average Meter Temp

Leak Checks Sampling Equipment Orifice Meter Coefficient

cei-14-norman#1-24 ECD-moisture R10-12 Isocalc - Run (2)
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(Cp) 0.819

(ts) 955.7 F

(tm) 80.4

(H@) 1.877 in H₂O

Train Pre 0.000 ft³/min@ 15.0 in Hg (p1/2
avg) 0.07 in H₂O

PASS Post 0.000 ft³/min@ 15.0 in Hg (Y) 1.010 (Bws) 5.77 %

Pitot Pre (+) 0.25 in H₂O for 30.0 sec (Md) 29.40 lb/lb-mole

Pre (-) 0.25 in H₂O for 30.0 sec (Dna) in (Qm) 0.71 acfm

Post (+) 0.20 in H₂O for 30.0 sec (Dn ) 0.4893 in (K)

Post (-) 0.20 in H₂O for 30.0 sec in

in

 (Pb) 29.99 in Hg

Pre PASS  (Pstatic) 0.00 in H₂O

Post PASS  (Ps) 29.99 in Hg

 (Pm) 30.13 in Hg

Weights Imp 1 Imp 2 Imp 3 Imp 4 Imp 5 Imp 6 Imp 7 Imp 8

Start 15:15 End 16:25 Pre 820.3 726.5 573.3 899.7 ml

Post 856.7 737.3 576.1 909.8 ml

Dry Gas Desired Actual Impinger CPM Meter Meter Square Local Cumul. Cumul. Est-Run

Traverse Sampling Timer Meter Velocity Orifice Orifice Stack Snorkel Filter Exit Cond. Filter Inlet Outlet Pump Root Stack Meter Percent Meter

Point # Time Time Reading Head H H Temp Temp Temp Temp Temp Temp Temp Temp Vacuum P Velocity Volume IsoKinetic Volume

() (Vm) (p) (Hd) (Ha) (ts) (248±25°F) (248±25°F) (≤68°F) (≤--°F) (--±--°F) (tmi) (tmo) (p1/2) (vs)l (Vm)std (I) (Vm)std

min hh:mm:ss ft³ in H₂O in H₂O in H₂O F F F F F F F F in Hg √(in H₂O) ft/sec dscf % dscf

A-1 0.0 00:00:00 161.710 0.005 1.877 1.90 1014 250 52 78 78 0.0 0.07 6.47 1.747 41.923

A-2 2.7 00:02:43 163.460 0.005 1.877 1.90 1025 250 50 79 79 0.0 0.07 6.50 3.560 42.721

A-3 5.4 00:05:25 165.280 0.005 1.877 1.90 1035 250 49 79 79 0.0 0.07 6.52 5.762 46.096

A-4 8.1 00:08:07 167.490 0.005 1.877 1.90 1023 250 48 79 79 0.0 0.07 6.49 7.685 46.109

A-5 10.8 00:10:50 169.420 0.005 1.877 1.90 1025 250 48 79 79 0.0 0.07 6.50 9.508 45.639

A-6 13.5 00:13:33 171.250 0.005 1.877 1.90 1017 250 47 80 80 0.0 0.07 6.48 11.895 47.580

A-7 16.3 00:16:15 173.650 0.005 1.877 1.90 1040 250 51 80 80 0.0 0.07 6.53 13.416 45.999

A-8 19.0 00:18:58 175.180 0.005 1.877 1.90 1047 250 51 80 80 0.0 0.07 6.55 15.326 45.978

A-9 21.7 00:21:40 177.100 0.005 1.877 1.90 983 250 52 81 81 0.0 0.07 6.41 17.559 46.825

A-10 24.4 00:24:22 179.350 0.005 1.877 1.90 900 250 52 81 81 0.0 0.07 6.22 19.564 46.955

A-11 27.1 00:27:05 181.370 0.005 1.877 1.90 847 250 53 81 81 0.0 0.07 6.10 21.202 46.259

A-12 29.8 00:29:47 183.020 0.005 1.877 1.90 733 250 53 81 81 0.0 0.07 5.82 23.029 46.057

B-1 32.5 00:32:30 184.860 0.005 1.877 1.90 665 250 53 53 81 81 0.0 0.07 5.66 25.312 46.729

B-2 35.2 00:35:12 187.160 0.005 1.877 1.90 691 250 47 81 81 0.0 0.07 5.72 27.019 46.319

B-3 37.9 00:37:55 188.880 0.005 1.877 1.90 955 250 54 81 81 0.0 0.07 6.34 28.905 46.248

B-4 40.6 00:40:37 190.780 0.005 1.877 1.90 989 250 54 81 81 0.0 0.07 6.42 30.841 46.261

B-5 43.3 00:43:20 192.730 0.005 1.877 1.90 1004 250 54 81 81 0.0 0.07 6.45 32.767 46.259

B-6 46.0 00:46:03 194.670 0.005 1.877 1.90 1024 250 54 81 81 0.0 0.07 6.50 34.583 46.111

B-7 48.8 00:48:45 196.500 0.005 1.877 1.90 1043 250 54 81 81 0.0 0.07 6.54 36.459 46.054

B-8 51.5 00:51:28 198.390 0.005 1.877 1.90 1039 250 55 81 81 0.0 0.07 6.53 38.415 46.098

B-9 54.2 00:54:10 200.360 0.005 1.877 1.90 1031 250 55 81 81 0.0 0.07 6.51 40.330 46.092

B-10 56.9 00:56:53 202.290 0.005 1.877 1.90 996 250 55 81 81 0.0 0.07 6.43 42.445 46.303

B-11 59.6 00:59:35 204.420 0.005 1.877 1.90 904 250 55 81 81 0.0 0.07 6.23 44.390 46.320

B-12 62.3 01:02:18 206.380 0.005 1.877 1.90 907 250 55 81 81 0.0 0.07 6.23 46.266 46.266

Last Pt 65.0 01:05:00 208.270

Final Val 65.0 01:05:00 208.270 Max Vac 0.0 46.266

0.01 1.90 956 250 52 80 80 0.07 6.34

Final Values

Average Values

80

Run Time

Wash 
Volumes

Impinger Case Number SAMP-BC-0002 Absolute Stack Pressure

Absolute Meter Pressure

Nozzle Measurements Liner Material inconel Barometric Pressure

Sample Case / Oven Number SAMP-BC-0012 Stack Static Pressure

Probe Number SAMP-SP-0001

Probe Length 60 Pressures

Nozzle Number Stack Dry Molecular Weight

< 3.0

Average Nozzle Diameter Estimated Orifice Flow Rate

Suggested Nozzle Diameter P to H Isokinetic Factor

Sampling Location 24 ECD Operator DG

METHOD 4 (MOISTURE) [MULTI POINT, NO VARIATION] SOURCE SAMPLING TITLE PAGE ISOKINETIC SAMPLING DATA

Plant Name Norman Facility Date 06/20/14 Ideal Nozzle Diameter and IsoKinetic Factor Setup

Pitot Coefficient

Project # cei-14-norman.ok-comp#1 Run Number 90-100%-12 Average Stack Temp

Meter Box Number SAMP-CP-0023 Square Root P

Meter Cal Factor Stack Moisture Content

Average Meter Temp

Leak Checks Sampling Equipment Orifice Meter Coefficient

cei-14-norman#1-24 ECD-moisture R10-12 Isocalc - Run (3)
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Unit Data Weather Data
Meas. Stack Moisture 3.8  % 29 98  in. Hg

Stack Exhaust Flow (M2) 25,224  SCFH 58  %

87  o F
0.015975  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH
A1 06/20/14 12:18:07 6570 13.42 6.46 0.54 5.22 23.31 110.10 328.00

06/20/14 12:18:37 6600 13.38 8.02 0.58 5.28 23.31 110.10 328.00
06/20/14 12:19:07 6630 13.51 10.11 0.63 5.20 22.45 110.20 316.00
06/20/14 12:19:37 6660 13.48 10.84 0.62 5.18 22.45 110.20 316.00
06/20/14 12:20:07 6690 13.32 10.29 0.60 5.31 22.42 110.20 316.00
06/20/14 12:20:37 6720 13.30 7.63 0.63 5.37 22.42 110.20 316.00
06/20/14 12:21:07 6750 13.42 7.51 0.59 5.24 22.92 110.40 316.00
06/20/14 12:21:37 6780 13.63 7.52 0.60 5.08 22.92 110.40 316.00
06/20/14 12:22:07 6810 13.39 6.36 0.61 5.25 22.37 110.40 316.00
06/20/14 12:22:37 6840 13.53 5.72 0.66 5.23 22.37 110.40 316.00
06/20/14 12:23:07 6870 13.50 6.42 0.72 5.16 23.14 110.50 316.00
06/20/14 12:23:37 6900 13.35 5.81 0.72 5.32 23.14 110.50 316.00
06/20/14 12:24:07 6930 13.43 5.96 0.76 5.24 22.73 110.60 316.00
06/20/14 12:24:37 6960 13.47 6.18 0.82 5.19 22.73 110.60 316.00
06/20/14 12:25:07 6990 13.41 6.49 0.88 5.28 22.42 110.70 327.00
06/20/14 12:25:37 7020 13.47 7.11 0.76 5.17 22.42 110.70 327.00
06/20/14 12:26:07 7050 13.48 6.38 0.80 5.23 22.92 110.80 327.00
06/20/14 12:26:37 7080 13.40 6.63 0.88 5.23 22.92 110.80 327.00
06/20/14 12:27:07 7110 13.21 6.42 0.90 5.40 22.37 110.80 316.00
06/20/14 12:27:37 7140 13.52 6.46 0.78 5.20 22.37 110.80 316.00
06/20/14 12:28:07 7170 13.54 6.69 0.69 5.13 23.14 110.90 327.00
06/20/14 12:28:37 7200 13.21 6.07 0.61 5.36 23.14 110.90 327.00
06/20/14 12:29:07 7230 13.52 5.07 0.65 5.21 23.14 110.80 316.00
06/20/14 12:29:37 7260 13.82 6.98 0.65 4.99 23.14 110.80 316.00
06/20/14 12:30:07 7290 13.59 6.99 0.60 5.08 28.21 110.80 364.00
06/20/14 12:30:37 7320 13.43 5.89 0.66 5.21 28.21 110.80 364.00
06/20/14 12:31:07 7350 13.09 6.48 0.66 5.47 29.67 110.80 376.00
06/20/14 12:31:37 7380 12.98 6.16 0.64 5.54 29.67 110.80 376.00
06/20/14 12:32:07 7410 13.09 5.52 0.57 5.53 29.01 110.80 376.00
06/20/14 12:32:37 7440 13.25 5.24 0.54 5.36 29.01 110.80 376.00
06/20/14 12:33:07 7470 13.05 4.90 0.55 5.48 29.53 110.80 365.00
06/20/14 12:33:37 7500 13.14 4.74 0.55 5.47 29.53 110.80 365.00
06/20/14 12:34:07 7530 13.33 5.25 0.62 5.31 29.12 110.80 376.00
06/20/14 12:34:37 7560 13.29 5.61 0.66 5.34 29.12 110.80 376.00
06/20/14 12:35:07 7590 13.21 5.47 0.64 5.40 29.53 110.70 365.00
06/20/14 12:35:37 7620 13.15 5.59 0.68 5.42 29.53 110.70 365.00
06/20/14 12:36:07 7650 13.15 6.16 0.65 5.46 29.65 110.70 354.00
06/20/14 12:36:37 7680 13.25 6.23 0.68 5.39 29.65 110.70 354.00
06/20/14 12:37:07 7710 13.36 6.94 0.74 5.25 28.84 110.70 376.00
06/20/14 12:37:37 7740 13.26 6.23 0.84 5.37 28.84 110.70 376.00
06/20/14 12:38:07 7770 13.55 7.27 0.85 5.15 29.65 110.70 365.00
06/20/14 12:38:37 7800 13.01 7.86 0.99 5.48 29.65 110.70 365.00
06/20/14 12:39:07 7830 12.90 6.42 1.02 5.62 29.37 110.70 376.00
06/20/14 12:39:37 7860 13.24 6.78 0.95 5.42 29.37 110.70 376.00
06/20/14 12:40:07 7890 13.09 8.42 0.99 5.44 29.62 110.70 354.00
06/20/14 12:40:37 7920 12.52 7.93 0.90 5.84 29.62 110.70 354.00

A2 06/20/14 12:41:07 7950 12.65 6.69 0.88 5.83 29.62 110.80 376.00
06/20/14 12:41:37 7980 13.33 9.90 0.81 5.36 29.62 110.80 376.00
06/20/14 12:42:07 8010 13.29 9.47 0.72 5.36 29.34 110.80 376.00
06/20/14 12:42:37 8040 13.43 9.10 0.70 5.24 29.34 110.80 376.00
06/20/14 12:43:07 8070 13.37 8.86 0.64 5.29 29.45 110.90 376.00
06/20/14 12:43:37 8100 13.31 7.36 0.63 5.31 29.45 110.90 376.00
06/20/14 12:44:07 8130 13.63 7.18 0.63 5.12 29.17 110.90 365.00
06/20/14 12:44:37 8160 13.48 7.65 0.62 5.15 29.17 110.90 365.00
06/20/14 12:45:07 8190 13.31 7.00 0.63 5.33 29.84 111.10 365.00
06/20/14 12:45:37 8220 13.45 6.67 0.64 5.24 29.84 111.10 365.00
06/20/14 12:46:07 8250 13.23 7.05 0.64 5.35 29.56 111.20 365.00
06/20/14 12:46:37 8280 13.53 7.28 0.60 5.20 29.56 111.20 365.00
06/20/14 12:47:07 8310 13.50 7.62 0.68 5.18 29.40 111.30 365.00
06/20/14 12:47:37 8340 13.43 8.65 0.66 5.22 29.40 111.30 365.00
06/20/14 12:48:07 8370 13.33 10.00 0.62 5.30 29.12 111.40 364.00

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
24 ECD

Norman Facility

90-100 Load, Run - 24 ECD R10

cei-14-norman#1-24 ECD-gas r1-12 App. B
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Unit Data Weather Data
Meas. Stack Moisture 3.8  % 29 98  in. Hg

Stack Exhaust Flow (M2) 25,224  SCFH 58  %

87  o F
0.015975  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
24 ECD

Norman Facility

90-100 Load, Run - 24 ECD R10

06/20/14 12:48:37 8400 13.54 8.16 0.58 5.18 29.12 111.40 364.00
06/20/14 12:49:07 8430 13.64 10.43 0.61 5.09 28.70 111.40 375.00
06/20/14 12:49:37 8460 13.63 8.41 0.57 5.08 28.70 111.40 375.00
06/20/14 12:50:07 8490 13.46 7.23 0.51 5.19 29.62 111.50 354.00
06/20/14 12:50:37 8520 13.19 6.64 0.47 5.40 29.62 111.50 354.00
06/20/14 12:51:07 8550 13.42 6.40 0.55 5.28 29.20 111.60 364.00
06/20/14 12:51:37 8580 13.47 13.00 0.54 5.22 29.20 111.60 364.00
06/20/14 12:52:07 8610 13.44 10.70 0.49 5.19 29.73 111.70 365.00
06/20/14 12:52:37 8640 13.36 7.38 0.52 5.32 29.73 111.70 365.00
06/20/14 12:53:07 8670 13.56 7.55 0.56 5.15 29.59 111.70 354.00
06/20/14 12:53:37 8700 13.55 8.06 0.68 5.12 29.59 111.70 354.00
06/20/14 12:54:07 8730 13.46 8.62 0.71 5.25 28.90 111.80 375.00
06/20/14 12:54:37 8760 13.50 10.86 0.74 5.16 28.90 111.80 375.00
06/20/14 12:55:07 8790 13.39 9.43 0.72 5.27 29.40 111.90 375.00
06/20/14 12:55:37 8820 13.48 7.63 0.76 5.18 29.40 111.90 375.00
06/20/14 12:56:07 8850 13.45 8.81 0.74 5.25 29.01 112.00 375.00
06/20/14 12:56:37 8880 13.56 9.33 0.78 5.13 29.01 112.00 375.00
06/20/14 12:57:07 8910 13.46 9.49 0.74 5.18 29.65 112.00 365.00
06/20/14 12:57:37 8940 13.26 9.60 0.77 5.39 29.65 112.00 365.00
06/20/14 12:58:07 8970 13.32 8.87 0.79 5.25 29.23 112.00 364.00
06/20/14 12:58:37 9000 13.56 8.85 0.78 5.19 29.23 112.00 364.00
06/20/14 12:59:07 9030 13.30 8.46 0.74 5.28 29.62 112.10 375.00
06/20/14 12:59:37 9060 13.37 8.55 0.71 5.28 29.62 112.10 375.00
06/20/14 13:00:07 9090 13.48 8.08 0.75 5.20 29.62 112.10 364.00
06/20/14 13:00:37 9120 13.38 8.95 0.76 5.25 29.62 112.10 364.00
06/20/14 13:01:07 9150 13.49 8.40 0.71 5.20 29.59 112.20 364.00
06/20/14 13:01:37 9180 13.48 8.49 0.75 5.18 29.59 112.20 364.00
06/20/14 13:02:07 9210 13.66 9.73 0.69 5.06 29.20 112.20 375.00
06/20/14 13:02:37 9240 13.24 10.60 0.61 5.36 29.20 112.20 375.00
06/20/14 13:03:07 9270 13.55 17.86 0.66 5.15 29.06 112.30 353.00
06/20/14 13:03:37 9300 13.31 18.60 0.49 5.27 29.06 112.30 353.00

A3 06/20/14 13:04:07 9330 12.99 9.99 0.56 5.60 29.70 112.40 375.00
06/20/14 13:04:37 9360 13.41 17.26 0.50 5.24 29.70 112.40 375.00
06/20/14 13:05:07 9390 13.80 12.95 0.48 4.99 29.29 112.50 375.00
06/20/14 13:05:37 9420 13.64 17.24 0.54 5.05 29.29 112.50 375.00
06/20/14 13:06:07 9450 12.80 16.28 0.43 5.62 29.40 112.70 353.00
06/20/14 13:06:37 9480 12.75 8.49 0.41 5.69 29.40 112.70 353.00
06/20/14 13:07:07 9510 13.10 7.59 0.37 5.52 29.37 112.80 364.00
06/20/14 13:07:37 9540 13.47 11.99 0.42 5.26 29.37 112.80 364.00
06/20/14 13:08:07 9570 13.44 15.72 0.34 5.20 28.95 112.90 363.00
06/20/14 13:08:37 9600 13.55 9.32 0.32 5.13 28.95 112.90 363.00
06/20/14 13:09:07 9630 13.67 10.89 0.35 5.07 29.76 113.00 375.00
06/20/14 13:09:37 9660 13.50 10.21 0.31 5.17 29.76 113.00 375.00
06/20/14 13:10:07 9690 13.61 6.34 0.32 5.12 29.34 113.00 364.00
06/20/14 13:10:37 9720 13.51 7.49 0.28 5.16 29.34 113.00 364.00
06/20/14 13:11:07 9750 13.34 6.19 0.28 5.25 29.59 113.00 364.00
06/20/14 13:11:37 9780 13.37 5.06 0.30 5.31 29.59 113.00 364.00
06/20/14 13:12:07 9810 13.41 5.51 0.31 5.20 29.45 112.90 364.00
06/20/14 13:12:37 9840 13.43 5.40 0.30 5.23 29.45 112.90 364.00
06/20/14 13:13:07 9870 13.27 5.19 0.26 5.38 28.93 112.80 374.00
06/20/14 13:13:37 9900 13.39 5.13 0.28 5.26 28.93 112.80 374.00
06/20/14 13:14:07 9930 13.34 5.31 0.27 5.26 29.73 112.60 364.00
06/20/14 13:14:37 9960 13.19 4.68 0.28 5.40 29.73 112.60 364.00
06/20/14 13:15:07 9990 13.45 5.07 0.28 5.23 29.34 112.50 375.00
06/20/14 13:15:37 10020 13.39 6.03 0.29 5.25 29.34 112.50 375.00
06/20/14 13:16:07 10050 13.35 5.77 0.37 5.32 29.48 112.40 364.00
06/20/14 13:16:37 10080 13.29 14.47 0.33 5.32 29.48 112.40 364.00
06/20/14 13:17:07 10110 13.31 7.47 0.29 5.36 29.76 112.30 375.00
06/20/14 13:17:37 10140 13.53 6.02 0.28 5.15 29.76 112.30 375.00
06/20/14 13:18:07 10170 13.37 6.20 0.32 5.24 29.37 112.20 364.00
06/20/14 13:18:37 10200 13.56 5.84 0.33 5.16 29.37 112.20 364.00
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Unit Data Weather Data
Meas. Stack Moisture 3.8  % 29 98  in. Hg

Stack Exhaust Flow (M2) 25,224  SCFH 58  %

87  o F
0.015975  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
24 ECD

Norman Facility

90-100 Load, Run - 24 ECD R10

06/20/14 13:19:07 10230 13.38 6.27 0.37 5.27 29.09 112.10 375.00
06/20/14 13:19:37 10260 13.44 5.83 0.37 5.21 29.09 112.10 375.00
06/20/14 13:20:07 10290 13.52 6.54 0.32 5.18 29.89 112.10 365.00
06/20/14 13:20:37 10320 13.37 8.56 0.35 5.29 29.89 112.10 365.00
06/20/14 13:21:07 10350 13.38 6.40 0.41 5.25 29.48 112.20 375.00
06/20/14 13:21:37 10380 13.48 6.98 0.40 5.22 29.48 112.20 375.00
06/20/14 13:22:07 10410 13.34 6.68 0.42 5.29 29.20 112.20 364.00
06/20/14 13:22:37 10440 13.48 6.91 0.44 5.18 29.20 112.20 364.00
06/20/14 13:23:07 10470 13.25 8.02 0.40 5.35 28.93 112.20 364.00
06/20/14 13:23:37 10500 13.40 7.01 0.43 5.28 28.93 112.20 364.00
06/20/14 13:24:07 10530 13.77 20.41 0.54 5.01 28.93 112.20 353.00
06/20/14 13:24:37 10560 13.60 12.01 0.47 5.09 28.93 112.20 353.00
06/20/14 13:25:07 10590 12.72 12.83 0.44 5.70 29.73 112.40 364.00
06/20/14 13:25:37 10620 13.16 6.26 0.43 5.42 29.73 112.40 364.00
06/20/14 13:26:07 10650 13.32 4.79 0.50 5.33 29.56 112.50 364.00
06/20/14 13:26:37 10680 13.07 4.90 0.47 5.47 29.56 112.50 364.00
06/20/14 13:27:07 10710 13.33 5.17 0.46 5.34 29.40 112.60 375.00
06/20/14 13:27:37 10740 13.26 5.41 0.44 5.37 29.40 112.60 375.00
06/20/14 13:28:07 10770 13.25 4.71 0.40 5.37 29.40 112.70 364.00

RAW AVERAGE 13.37 8.00 0.58 5.28 28.25 111.61 359.25

O2 CO THC CO₂ Press. Trans Temp. Trans. F-Flow Trans.
INST-22-0005 INST-CO-0034 INST-VC-0006 INST-22-0005 0 0 0

(%) (ppmvd) (ppmvw) (%) (in. H2O) (oF) (SCFH)
Initial Zero 0.04 0.10 0.06 0.10
Final Zero 0.02 -0.04 0.03 0.02
Avg. Zero 0.03 0.03 0.05 0.06

Initial UpScale 12.10 11.08 3.06 9.18
Final UpScale 12.07 11.11 2.95 9.20
Avg. UpScale 12.09 11.10 3.01 9.19

Upscale Cal Gas 12.25 11.00 3.04 9.33

O₂ CO THC CO₂
13.55 7.92 0.55 5.33
13.04 7.62 0.53 5.13
N/A 0.01 0.00 N/A

Serial Number:

Corrected Raw Average (ppm/% wet basis)

B
ia

s

EMISSIONS DATA

Emission Rate (lb/hr)

Corrected Raw Average (ppm/% dry basis)
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Unit Data Weather Data
Meas. Stack Moisture 5.9  % 29 98  in. Hg

Stack Exhaust Flow (M2) 24,368  SCFH 55  %

84  o F
0.013715  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH
A1 06/20/14 13:50:07 12090 13.31 3.34 0.13 5.32 21.84 114.60 313.00

06/20/14 13:50:37 12120 13.40 3.09 0.12 5.24 21.84 114.60 313.00
06/20/14 13:51:07 12150 13.53 2.84 0.11 5.15 22.67 114.70 314.00
06/20/14 13:51:37 12180 13.31 3.16 0.14 5.27 22.67 114.70 314.00
06/20/14 13:52:07 12210 13.31 5.68 0.15 5.29 21.62 114.70 324.00
06/20/14 13:52:37 12240 13.36 5.20 0.18 5.35 21.62 114.70 324.00
06/20/14 13:53:07 12270 13.54 6.58 0.15 5.07 22.37 114.80 324.00
06/20/14 13:53:37 12300 13.49 3.47 0.15 5.21 22.37 114.80 324.00
06/20/14 13:54:07 12330 13.54 3.57 0.16 5.13 22.37 114.80 313.00
06/20/14 13:54:37 12360 13.65 4.05 0.13 5.07 22.37 114.80 313.00
06/20/14 13:55:07 12390 13.58 4.28 0.11 5.15 22.14 114.80 313.00
06/20/14 13:55:37 12420 13.56 5.27 0.11 5.07 22.14 114.80 313.00
06/20/14 13:56:07 12450 13.35 4.40 0.13 5.30 22.48 114.80 314.00
06/20/14 13:56:37 12480 13.26 5.44 0.11 5.34 22.48 114.80 314.00
06/20/14 13:57:07 12510 13.27 4.35 0.11 5.33 22.28 114.80 303.00
06/20/14 13:57:37 12540 13.43 5.36 0.10 5.23 22.28 114.80 303.00
06/20/14 13:58:07 12570 13.15 4.36 0.13 5.37 22.20 114.90 313.00
06/20/14 13:58:37 12600 13.17 4.63 0.13 5.42 22.20 114.90 313.00
06/20/14 13:59:07 12630 13.37 7.01 0.11 5.28 22.61 114.80 324.00
06/20/14 13:59:37 12660 13.39 8.29 0.10 5.25 22.61 114.80 324.00
06/20/14 14:00:07 12690 13.31 5.50 0.13 5.30 21.78 114.90 302.00
06/20/14 14:00:37 12720 13.49 6.33 0.15 5.18 21.78 114.90 302.00
06/20/14 14:01:07 12750 13.39 6.08 0.16 5.22 26.88 114.80 360.00
06/20/14 14:01:37 12780 12.46 5.16 0.19 5.82 26.88 114.80 360.00
06/20/14 14:02:07 12810 12.92 4.54 0.15 5.64 30.12 114.90 374.00
06/20/14 14:02:37 12840 13.15 6.33 0.14 5.49 30.12 114.90 374.00
06/20/14 14:03:07 12870 13.28 5.30 0.15 5.31 29.04 114.90 362.00
06/20/14 14:03:37 12900 13.16 3.77 0.14 5.34 29.04 114.90 362.00
06/20/14 14:04:07 12930 12.97 2.79 0.13 5.57 29.15 114.90 373.00
06/20/14 14:04:37 12960 13.07 2.66 0.13 5.51 29.15 114.90 373.00
06/20/14 14:05:07 12990 13.37 3.38 0.15 5.29 28.98 114.90 351.00
06/20/14 14:05:37 13020 13.64 6.94 0.15 5.07 28.98 114.90 351.00
06/20/14 14:06:07 13050 13.39 9.21 0.15 5.21 29.51 114.90 363.00
06/20/14 14:06:37 13080 13.30 7.50 0.14 5.32 29.51 114.90 363.00
06/20/14 14:07:07 13110 13.48 5.70 0.15 5.18 29.23 114.90 362.00
06/20/14 14:07:37 13140 13.29 5.45 0.14 5.30 29.23 114.90 362.00
06/20/14 14:08:07 13170 13.27 4.62 0.11 5.35 28.98 115.00 351.00
06/20/14 14:08:37 13200 13.29 4.17 0.14 5.32 28.98 115.00 351.00
06/20/14 14:09:07 13230 13.40 10.05 0.15 5.20 29.09 115.10 362.00
06/20/14 14:09:37 13260 13.23 11.33 0.17 5.39 29.09 115.10 362.00
06/20/14 14:10:07 13290 13.55 13.74 0.17 5.13 28.68 115.10 351.00
06/20/14 14:10:37 13320 13.53 14.50 0.17 5.15 28.68 115.10 351.00
06/20/14 14:11:07 13350 13.51 10.08 0.13 5.16 29.59 115.20 351.00
06/20/14 14:11:37 13380 13.37 6.89 0.15 5.24 29.59 115.20 351.00
06/20/14 14:12:07 13410 13.52 7.10 0.11 5.17 28.90 115.30 362.00
06/20/14 14:12:37 13440 13.77 7.56 0.14 4.98 28.90 115.30 362.00

A2 06/20/14 14:13:07 13470 13.57 10.65 0.19 5.12 29.15 115.30 351.00
06/20/14 14:13:37 13500 13.52 16.42 0.19 5.14 29.15 115.30 351.00
06/20/14 14:14:07 13530 13.71 16.00 0.28 5.03 29.40 115.20 362.00
06/20/14 14:14:37 13560 13.43 15.23 0.17 5.21 29.40 115.20 362.00
06/20/14 14:15:07 13590 13.41 6.71 0.12 5.25 28.84 115.30 362.00
06/20/14 14:15:37 13620 13.53 9.26 0.12 5.16 28.84 115.30 362.00
06/20/14 14:16:07 13650 13.40 8.17 0.09 5.19 29.65 115.30 373.00
06/20/14 14:16:37 13680 13.13 4.03 0.10 5.44 29.65 115.30 373.00
06/20/14 14:17:07 13710 13.07 2.90 0.13 5.47 29.20 115.40 351.00
06/20/14 14:17:37 13740 13.30 3.09 0.14 5.33 29.20 115.40 351.00
06/20/14 14:18:07 13770 13.28 3.74 0.15 5.32 28.95 115.40 351.00
06/20/14 14:18:37 13800 13.27 4.07 0.19 5.34 28.95 115.40 351.00
06/20/14 14:19:07 13830 13.45 5.78 0.20 5.19 29.56 115.40 373.00
06/20/14 14:19:37 13860 13.22 5.45 0.21 5.34 29.56 115.40 373.00
06/20/14 14:20:07 13890 13.04 3.71 0.19 5.51 29.23 115.40 373.00

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
24 ECD

Norman Facility

90-100 Load, Run - 24 ECD R11
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Unit Data Weather Data
Meas. Stack Moisture 5.9  % 29 98  in. Hg

Stack Exhaust Flow (M2) 24,368  SCFH 55  %

84  o F
0.013715  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
24 ECD

Norman Facility

90-100 Load, Run - 24 ECD R11

06/20/14 14:20:37 13920 13.25 4.87 0.18 5.36 29.23 115.40 373.00
06/20/14 14:21:07 13950 13.07 4.36 0.16 5.45 29.40 115.50 362.00
06/20/14 14:21:37 13980 13.24 4.29 0.15 5.34 29.40 115.50 362.00
06/20/14 14:22:07 14010 13.18 4.78 0.14 5.40 29.09 115.60 373.00
06/20/14 14:22:37 14040 13.27 4.81 0.14 5.32 29.09 115.60 373.00
06/20/14 14:23:07 14070 13.42 7.60 0.15 5.24 29.06 115.70 351.00
06/20/14 14:23:37 14100 13.39 7.75 0.14 5.23 29.06 115.70 351.00
06/20/14 14:24:07 14130 13.42 10.11 0.14 5.22 28.87 115.80 361.00
06/20/14 14:24:37 14160 13.12 9.97 0.16 5.43 28.87 115.80 361.00
06/20/14 14:25:07 14190 13.44 7.47 0.19 5.22 28.73 115.90 350.00
06/20/14 14:25:37 14220 13.39 6.08 0.17 5.22 28.73 115.90 350.00
06/20/14 14:26:07 14250 13.52 4.44 0.17 5.16 29.15 116.00 372.00
06/20/14 14:26:37 14280 13.50 4.50 0.18 5.18 29.15 116.00 372.00
06/20/14 14:27:07 14310 13.38 4.43 0.16 5.20 29.12 116.10 351.00
06/20/14 14:27:37 14340 13.21 4.15 0.16 5.36 29.12 116.10 351.00
06/20/14 14:28:07 14370 13.23 4.05 0.18 5.38 28.73 116.20 350.00
06/20/14 14:28:37 14400 13.24 4.03 0.17 5.34 28.73 116.20 350.00
06/20/14 14:29:07 14430 13.54 4.12 0.12 5.16 29.06 116.30 361.00
06/20/14 14:29:37 14460 13.33 4.84 0.13 5.30 29.06 116.30 361.00
06/20/14 14:30:07 14490 13.19 6.61 0.16 5.36 28.54 116.30 361.00
06/20/14 14:30:37 14520 13.28 4.91 0.16 5.34 28.54 116.30 361.00
06/20/14 14:31:07 14550 12.97 6.00 0.14 5.46 29.29 116.30 351.00
06/20/14 14:31:37 14580 13.00 5.30 0.14 5.60 29.29 116.30 351.00
06/20/14 14:32:07 14610 13.36 9.28 0.11 5.27 28.73 116.30 372.00
06/20/14 14:32:37 14640 13.22 11.50 0.15 5.33 28.73 116.30 372.00
06/20/14 14:33:07 14670 13.15 9.60 0.12 5.44 28.95 116.20 355.00
06/20/14 14:33:37 14700 13.12 6.22 0.10 5.39 28.95 116.20 355.00
06/20/14 14:34:07 14730 13.18 4.52 0.13 5.44 28.93 116.20 361.00
06/20/14 14:34:37 14760 13.25 5.43 0.13 5.32 28.93 116.20 361.00
06/20/14 14:35:07 14790 13.28 7.93 0.15 5.34 28.84 116.10 350.00
06/20/14 14:35:37 14820 13.16 9.42 0.17 5.40 28.84 116.10 350.00

A3 06/20/14 14:36:07 14850 13.24 12.49 0.13 5.34 29.48 116.10 362.00
06/20/14 14:36:37 14880 13.19 10.20 0.09 5.38 29.48 116.10 362.00
06/20/14 14:37:07 14910 12.98 7.97 0.12 5.53 28.70 116.00 372.00
06/20/14 14:37:37 14940 13.19 7.43 0.14 5.39 28.70 116.00 372.00
06/20/14 14:38:07 14970 13.01 7.20 0.14 5.53 28.70 116.00 350.00
06/20/14 14:38:37 15000 13.24 8.99 0.14 5.38 28.70 116.00 350.00
06/20/14 14:39:07 15030 13.30 8.79 0.12 5.30 28.87 115.90 351.00
06/20/14 14:39:37 15060 13.22 6.33 0.13 5.34 28.87 115.90 351.00
06/20/14 14:40:07 15090 13.23 5.94 0.10 5.37 28.59 115.80 372.00
06/20/14 14:40:37 15120 13.28 4.48 0.12 5.34 28.59 115.80 372.00
06/20/14 14:41:07 15150 13.35 11.32 0.17 5.23 29.01 115.80 373.00
06/20/14 14:41:37 15180 13.04 11.69 0.16 5.50 29.01 115.80 373.00
06/20/14 14:42:07 15210 13.02 9.70 0.10 5.50 28.76 115.70 351.00
06/20/14 14:42:37 15240 13.05 8.44 0.08 5.49 28.76 115.70 351.00
06/20/14 14:43:07 15270 13.00 8.91 0.08 5.53 28.90 115.70 351.00
06/20/14 14:43:37 15300 13.37 8.90 0.22 5.37 28.90 115.70 351.00
06/20/14 14:44:07 15330 13.43 14.60 0.16 5.15 29.04 115.50 373.00
06/20/14 14:44:37 15360 13.57 15.12 0.14 5.12 29.04 115.50 373.00
06/20/14 14:45:07 15390 13.48 14.09 0.14 5.16 28.93 115.40 362.00
06/20/14 14:45:37 15420 13.60 8.38 0.12 5.13 28.93 115.40 362.00
06/20/14 14:46:07 15450 13.51 8.65 0.08 5.14 29.51 115.20 362.00
06/20/14 14:46:37 15480 13.41 10.56 0.05 5.18 29.51 115.20 362.00
06/20/14 14:47:07 15510 13.42 12.49 0.08 5.26 28.84 115.10 362.00
06/20/14 14:47:37 15540 13.44 12.33 0.11 5.20 28.84 115.10 362.00
06/20/14 14:48:07 15570 13.33 15.23 0.05 5.27 28.73 115.10 362.00
06/20/14 14:48:37 15600 13.46 11.20 0.09 5.22 28.73 115.10 362.00
06/20/14 14:49:07 15630 12.89 8.71 0.13 5.49 29.01 115.00 351.00
06/20/14 14:49:37 15660 13.29 7.00 0.10 5.43 29.01 115.00 351.00
06/20/14 14:50:07 15690 13.49 6.65 0.09 5.15 28.59 115.00 362.00
06/20/14 14:50:37 15720 13.38 4.68 0.09 5.23 28.59 115.00 362.00
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Unit Data Weather Data
Meas. Stack Moisture 5.9  % 29 98  in. Hg

Stack Exhaust Flow (M2) 24,368  SCFH 55  %

84  o F
0.013715  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
24 ECD

Norman Facility

90-100 Load, Run - 24 ECD R11

06/20/14 14:51:07 15750 13.33 4.71 0.03 5.29 28.90 115.00 362.00
06/20/14 14:51:37 15780 13.26 5.08 0.06 5.34 28.90 115.00 362.00
06/20/14 14:52:07 15810 13.17 10.15 0.07 5.42 28.76 115.00 373.00
06/20/14 14:52:37 15840 13.55 10.87 0.07 5.10 28.76 115.00 373.00
06/20/14 14:53:07 15870 13.24 9.45 0.05 5.35 29.15 115.00 373.00
06/20/14 14:53:37 15900 13.18 7.97 0.06 5.40 29.15 115.00 373.00
06/20/14 14:54:07 15930 13.37 10.19 0.04 5.22 29.04 115.00 373.00
06/20/14 14:54:37 15960 13.19 11.70 0.04 5.39 29.04 115.00 373.00
06/20/14 14:55:07 15990 13.17 9.33 0.02 5.40 28.76 114.90 362.00
06/20/14 14:55:37 16020 13.39 8.45 0.02 5.30 28.76 114.90 362.00
06/20/14 14:56:07 16050 13.24 9.30 0.04 5.30 28.79 114.80 373.00
06/20/14 14:56:37 16080 13.28 7.03 0.04 5.35 28.79 114.80 373.00
06/20/14 14:57:07 16110 13.36 6.42 0.06 5.29 28.79 114.80 373.00
06/20/14 14:57:37 16140 13.51 8.98 0.06 5.16 28.79 114.80 373.00
06/20/14 14:58:07 16170 13.33 9.92 0.04 5.27 29.06 114.70 384.00
06/20/14 14:58:37 16200 13.40 5.98 0.05 5.22 29.06 114.70 384.00
06/20/14 14:59:07 16230 13.53 5.29 0.07 5.12 28.65 114.70 362.00
06/20/14 14:59:37 16260 13.34 8.96 0.06 5.30 28.65 114.70 362.00
06/20/14 15:00:07 16290 13.41 8.17 0.05 5.24 29.06 114.60 351.00

RAW AVERAGE 13.31 7.28 0.13 5.30 27.93 115.32 354.36

O2 CO THC CO₂ Press. Trans Temp. Trans. F-Flow Trans.
INST-22-0005 INST-CO-0034 INST-VC-0006 INST-22-0005 0 0 0

(%) (ppmvd) (ppmvw) (%) (in. H2O) (oF) (SCFH)
Initial Zero 0.02 -0.04 0.03 0.02
Final Zero 0.04 -0.07 0.04 0.05
Avg. Zero 0.03 -0.06 0.04 0.04

Initial UpScale 12.07 11.11 2.95 9.20
Final UpScale 12.05 10.82 2.97 9.14
Avg. UpScale 12.06 10.97 2.96 9.17

Upscale Cal Gas 12.25 11.00 3.04 9.33

O₂ CO THC CO₂
13.53 7.32 0.10 5.38
12.72 6.89 0.09 5.05
N/A 0.01 0.00 N/A

Serial Number:

Corrected Raw Average (ppm/% wet basis)

B
ia

s

EMISSIONS DATA

Emission Rate (lb/hr)

Corrected Raw Average (ppm/% dry basis)
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Unit Data Weather Data
Meas. Stack Moisture 5.8  % 29 99  in. Hg

Stack Exhaust Flow (M2) 24,482  SCFH 49  %

88  o F

0.013881  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH
A1 06/20/14 15:15:07 17190 14.07 4.20 0.08 4.75 22.92 114.30 325.00

06/20/14 15:15:37 17220 14.18 4.05 0.09 4.71 22.92 114.30 325.00
06/20/14 15:16:07 17250 13.92 3.65 0.13 4.86 22.78 114.20 314.00
06/20/14 15:16:37 17280 13.93 4.64 0.10 4.88 22.78 114.20 314.00
06/20/14 15:17:07 17310 14.02 5.34 0.09 4.77 23.47 114.20 325.00
06/20/14 15:17:37 17340 13.62 4.39 0.06 5.04 23.47 114.20 325.00
06/20/14 15:18:07 17370 13.66 3.05 0.10 5.07 22.95 114.10 325.00
06/20/14 15:18:37 17400 13.85 3.36 0.11 4.97 22.95 114.10 325.00
06/20/14 15:19:07 17430 13.55 3.27 0.06 5.06 23.64 114.10 326.00
06/20/14 15:19:37 17460 13.53 2.59 0.06 5.15 23.64 114.10 326.00
06/20/14 15:20:07 17490 13.67 2.73 0.03 5.07 23.22 114.10 325.00
06/20/14 15:20:37 17520 13.68 3.46 0.04 5.01 23.22 114.10 325.00
06/20/14 15:21:07 17550 13.52 3.28 0.07 5.18 22.97 114.00 314.00
06/20/14 15:21:37 17580 13.65 3.30 0.09 5.05 22.97 114.00 314.00
06/20/14 15:22:07 17610 13.45 3.78 0.07 5.20 23.67 114.00 336.00
06/20/14 15:22:37 17640 13.49 5.18 0.05 5.15 23.67 114.00 336.00
06/20/14 15:23:07 17670 13.46 5.24 0.11 5.21 22.84 114.00 314.00
06/20/14 15:23:37 17700 13.71 5.03 0.10 5.00 22.84 114.00 314.00
06/20/14 15:24:07 17730 13.73 4.54 0.09 5.02 23.11 114.00 325.00
06/20/14 15:24:37 17760 13.75 4.73 0.11 4.98 23.11 114.00 325.00
06/20/14 15:25:07 17790 13.66 5.43 0.12 5.04 23.67 114.00 326.00
06/20/14 15:25:37 17820 13.55 5.60 0.09 5.17 23.67 114.00 326.00
06/20/14 15:26:07 17850 13.37 4.70 0.15 5.27 23.11 114.00 325.00
06/20/14 15:26:37 17880 13.65 6.18 0.14 5.08 23.11 114.00 325.00
06/20/14 15:27:07 17910 13.45 5.82 0.16 5.14 29.73 113.80 363.00
06/20/14 15:27:37 17940 12.52 3.11 0.15 5.81 29.73 113.80 363.00
06/20/14 15:28:07 17970 12.88 3.43 0.09 5.66 28.40 113.50 362.00
06/20/14 15:28:37 18000 13.01 5.02 0.10 5.52 28.40 113.50 362.00
06/20/14 15:29:07 18030 13.20 3.97 0.17 5.48 28.57 113.20 352.00
06/20/14 15:29:37 18060 13.62 7.99 0.19 5.09 28.57 113.20 352.00
06/20/14 15:30:07 18090 13.82 12.62 0.21 4.94 29.01 112.90 363.00
06/20/14 15:30:37 18120 13.48 9.65 0.21 5.14 29.01 112.90 363.00
06/20/14 15:31:07 18150 13.67 9.95 0.19 5.06 28.48 112.70 363.00
06/20/14 15:31:37 18180 13.96 10.07 0.21 4.88 28.48 112.70 363.00
06/20/14 15:32:07 18210 14.12 13.44 0.44 4.81 28.10 112.50 363.00
06/20/14 15:32:37 18240 13.97 14.68 0.16 4.73 28.10 112.50 363.00
06/20/14 15:33:07 18270 13.67 7.69 0.14 5.07 28.54 112.40 352.00
06/20/14 15:33:37 18300 13.42 3.43 0.13 5.22 28.54 112.40 352.00
06/20/14 15:34:07 18330 13.43 1.98 0.12 5.20 28.15 112.30 352.00
06/20/14 15:34:37 18360 13.37 1.92 0.13 5.26 28.15 112.30 352.00
06/20/14 15:35:07 18390 13.21 1.50 0.12 5.31 28.84 112.20 353.00
06/20/14 15:35:37 18420 13.16 2.64 0.12 5.41 28.84 112.20 353.00
06/20/14 15:36:07 18450 13.20 3.16 0.08 5.45 28.32 112.10 352.00
06/20/14 15:36:37 18480 13.29 2.45 0.08 5.30 28.32 112.10 352.00
06/20/14 15:37:07 18510 13.04 3.30 0.12 5.44 28.46 112.10 363.00
06/20/14 15:37:37 18540 13.09 2.97 0.14 5.50 28.46 112.10 363.00

A2 06/20/14 15:38:07 18570 13.17 3.26 0.17 5.41 28.32 112.10 363.00
06/20/14 15:38:37 18600 13.01 3.42 0.15 5.49 28.32 112.10 363.00
06/20/14 15:39:07 18630 13.32 4.06 0.12 5.35 28.59 112.10 364.00
06/20/14 15:39:37 18660 13.38 3.48 0.14 5.27 28.59 112.10 364.00
06/20/14 15:40:07 18690 13.78 6.78 0.22 5.02 28.59 112.00 353.00
06/20/14 15:40:37 18720 13.66 10.53 0.15 4.99 28.59 112.00 353.00
06/20/14 15:41:07 18750 13.69 5.22 0.20 5.11 28.46 112.00 363.00
06/20/14 15:41:37 18780 13.83 10.36 0.19 4.89 28.46 112.00 363.00
06/20/14 15:42:07 18810 13.84 10.05 0.16 4.96 27.93 112.00 352.00
06/20/14 15:42:37 18840 13.82 8.78 0.19 4.97 27.93 112.00 352.00
06/20/14 15:43:07 18870 14.02 10.42 0.21 4.80 29.01 111.90 375.00
06/20/14 15:43:37 18900 13.62 9.67 0.18 5.04 29.01 111.90 375.00
06/20/14 15:44:07 18930 13.48 6.97 0.17 5.16 28.59 111.90 353.00
06/20/14 15:44:37 18960 13.73 3.87 0.19 5.06 28.59 111.90 353.00

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
June 20, 2014

24 ECD
Norman Facility

90-100 Load, Run - 24 ECD R12
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Unit Data Weather Data
Meas. Stack Moisture 5.8  % 29 99  in. Hg

Stack Exhaust Flow (M2) 24,482  SCFH 49  %

88  o F

0.013881  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
June 20, 2014

24 ECD
Norman Facility

90-100 Load, Run - 24 ECD R12

06/20/14 15:45:07 18990 13.65 7.22 0.14 5.05 28.18 111.80 352.00
06/20/14 15:45:37 19020 13.66 4.44 0.12 5.01 28.18 111.80 352.00
06/20/14 15:46:07 19050 13.54 3.26 0.12 5.17 28.59 111.80 353.00
06/20/14 15:46:37 19080 13.53 3.35 0.14 5.10 28.59 111.80 353.00
06/20/14 15:47:07 19110 13.55 3.20 0.12 5.16 28.48 111.70 353.00
06/20/14 15:47:37 19140 13.54 2.61 0.15 5.13 28.48 111.70 353.00
06/20/14 15:48:07 19170 13.62 4.39 0.12 5.06 29.15 111.70 353.00
06/20/14 15:48:37 19200 13.92 6.36 0.19 4.93 29.15 111.70 353.00
06/20/14 15:49:07 19230 13.56 8.71 0.16 5.08 28.59 111.60 364.00
06/20/14 15:49:37 19260 13.64 7.51 0.19 5.03 28.59 111.60 364.00
06/20/14 15:50:07 19290 13.69 6.09 0.18 5.11 28.21 111.50 353.00
06/20/14 15:50:37 19320 13.53 8.50 0.16 5.09 28.21 111.50 353.00
06/20/14 15:51:07 19350 13.67 6.84 0.21 5.06 28.73 111.30 353.00
06/20/14 15:51:37 19380 13.80 6.82 0.22 4.99 28.73 111.30 353.00
06/20/14 15:52:07 19410 13.85 10.36 0.29 4.92 28.23 111.10 353.00
06/20/14 15:52:37 19440 13.91 14.29 0.25 4.86 28.23 111.10 353.00
06/20/14 15:53:07 19470 13.60 12.29 0.20 5.05 28.65 110.90 364.00
06/20/14 15:53:37 19500 13.56 8.88 0.15 5.13 28.65 110.90 364.00
06/20/14 15:54:07 19530 13.74 5.53 0.16 5.00 28.43 110.50 353.00
06/20/14 15:54:37 19560 13.87 7.89 0.29 4.85 28.43 110.50 353.00
06/20/14 15:55:07 19590 13.64 10.19 0.17 5.15 28.07 110.20 353.00
06/20/14 15:55:37 19620 13.39 8.95 0.12 5.18 28.07 110.20 353.00
06/20/14 15:56:07 19650 13.64 7.55 0.15 5.06 29.04 109.80 354.00
06/20/14 15:56:37 19680 13.56 7.22 0.16 5.12 29.04 109.80 354.00
06/20/14 15:57:07 19710 13.56 6.78 0.13 5.11 28.54 109.40 354.00
06/20/14 15:57:37 19740 13.84 6.33 0.19 4.92 28.54 109.40 354.00
06/20/14 15:58:07 19770 13.61 9.46 0.14 5.02 28.32 109.10 365.00
06/20/14 15:58:37 19800 13.61 7.61 0.12 5.09 28.32 109.10 365.00
06/20/14 15:59:07 19830 13.65 5.53 0.11 5.06 28.62 108.90 354.00
06/20/14 15:59:37 19860 13.46 6.64 0.14 5.11 28.62 108.90 354.00
06/20/14 16:00:07 19890 13.54 8.20 0.13 5.13 28.37 108.80 365.00
06/20/14 16:00:37 19920 13.64 8.03 0.16 5.12 28.37 108.80 365.00

A3 06/20/14 16:01:07 19950 13.75 9.69 0.14 4.93 28.81 108.60 355.00
06/20/14 16:01:37 19980 13.72 8.90 0.17 5.05 28.81 108.60 355.00
06/20/14 16:02:07 20010 13.66 10.57 0.20 5.05 28.57 108.50 344.00
06/20/14 16:02:37 20040 13.88 12.45 0.18 4.85 28.57 108.50 344.00
06/20/14 16:03:07 20070 13.40 11.13 0.10 5.17 28.04 108.40 354.00
06/20/14 16:03:37 20100 13.75 7.92 0.14 5.04 28.04 108.40 354.00
06/20/14 16:04:07 20130 13.83 10.85 0.14 4.90 28.87 108.20 355.00
06/20/14 16:04:37 20160 13.72 7.53 0.09 4.97 28.87 108.20 355.00
06/20/14 16:05:07 20190 13.60 4.98 0.10 5.05 28.48 108.00 366.00
06/20/14 16:05:37 20220 13.47 4.66 0.11 5.17 28.48 108.00 366.00
06/20/14 16:06:07 20250 13.48 7.40 0.12 5.20 28.37 107.90 355.00
06/20/14 16:06:37 20280 13.89 11.11 0.18 4.92 28.37 107.90 355.00
06/20/14 16:07:07 20310 14.11 14.01 0.15 4.75 28.54 107.80 355.00
06/20/14 16:07:37 20340 13.75 11.76 0.12 4.90 28.54 107.80 355.00
06/20/14 16:08:07 20370 13.29 6.48 0.10 5.29 28.29 107.80 355.00
06/20/14 16:08:37 20400 13.69 5.10 0.15 5.06 28.29 107.80 355.00
06/20/14 16:09:07 20430 13.51 6.92 0.15 5.12 28.84 107.70 355.00
06/20/14 16:09:37 20460 13.71 8.32 0.16 5.01 28.84 107.70 355.00
06/20/14 16:10:07 20490 13.66 9.24 0.12 5.02 28.46 107.70 355.00
06/20/14 16:10:37 20520 13.60 5.57 0.10 5.08 28.46 107.70 355.00
06/20/14 16:11:07 20550 13.60 3.12 0.11 5.08 28.32 107.70 355.00
06/20/14 16:11:37 20580 13.43 2.77 0.12 5.16 28.32 107.70 355.00
06/20/14 16:12:07 20610 13.59 2.57 0.11 5.12 28.98 107.60 356.00
06/20/14 16:12:37 20640 13.66 6.45 0.08 5.01 28.98 107.60 356.00
06/20/14 16:13:07 20670 13.55 6.34 0.11 5.13 28.46 107.60 355.00
06/20/14 16:13:37 20700 14.01 9.31 0.22 4.83 28.46 107.60 355.00
06/20/14 16:14:07 20730 13.81 13.96 0.15 4.84 28.59 107.60 355.00
06/20/14 16:14:37 20760 13.79 10.98 0.13 5.01 28.59 107.60 355.00
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Unit Data Weather Data
Meas. Stack Moisture 5.8  % 29 99  in. Hg

Stack Exhaust Flow (M2) 24,482  SCFH 49  %

88  o F

0.013881  lb H2O / lb air

Date/Time Elapsed Time O₂ CO THC CO₂ Fuel Pressure Fuel Temp. Fuel Flow
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvw) (%) in. H2O

oF SCFH

Barometric Pressure 

Relative Humidity 

Ambient Temperature 

Specific Humidity 

CIMARRON ENERGY, INC.
June 20, 2014

24 ECD
Norman Facility

90-100 Load, Run - 24 ECD R12

06/20/14 16:15:07 20790 13.93 10.49 0.15 4.89 28.46 107.60 366.00
06/20/14 16:15:37 20820 13.59 11.46 0.04 4.99 28.46 107.60 366.00
06/20/14 16:16:07 20850 13.19 4.39 0.05 5.35 28.90 107.50 356.00
06/20/14 16:16:37 20880 13.45 5.12 0.08 5.24 28.90 107.50 356.00
06/20/14 16:17:07 20910 13.32 7.36 0.06 5.22 28.48 107.40 366.00
06/20/14 16:17:37 20940 13.40 4.33 0.07 5.26 28.48 107.40 366.00
06/20/14 16:18:07 20970 13.46 3.55 0.06 5.19 28.37 107.40 355.00
06/20/14 16:18:37 21000 13.31 3.53 0.03 5.27 28.37 107.40 355.00
06/20/14 16:19:07 21030 13.39 4.15 0.03 5.26 28.90 107.30 367.00
06/20/14 16:19:37 21060 13.65 6.87 0.06 5.05 28.90 107.30 367.00
06/20/14 16:20:07 21090 13.59 7.79 0.05 5.05 28.79 107.30 356.00
06/20/14 16:20:37 21120 13.31 4.87 0.03 5.26 28.79 107.30 356.00
06/20/14 16:21:07 21150 13.35 4.87 0.02 5.22 28.37 107.30 366.00
06/20/14 16:21:37 21180 13.36 3.82 0.02 5.26 28.37 107.30 366.00
06/20/14 16:22:07 21210 13.61 4.04 0.09 5.11 28.51 107.20 355.00
06/20/14 16:22:37 21240 13.34 6.69 0.03 5.21 28.51 107.20 355.00
06/20/14 16:23:07 21270 13.54 7.00 0.03 5.21 28.12 107.20 344.00
06/20/14 16:23:37 21300 13.69 7.65 -0.04 4.94 28.12 107.20 344.00
06/20/14 16:24:07 21330 13.50 6.71 -0.03 5.15 29.23 107.10 356.00
06/20/14 16:24:37 21360 13.42 4.03 -0.03 5.20 29.23 107.10 356.00
06/20/14 16:25:07 21390 13.53 7.21 0.00 5.08 28.43 107.00 356.00

RAW AVERAGE 13.59 6.50 0.13 5.10 27.64 110.65 351.38

O2 CO THC CO₂ Press. Trans Temp. Trans. F-Flow Trans.
INST-22-0005 INST-CO-0034 INST-VC-0006 INST-22-0005 0 0 0

(%) (ppmvd) (ppmvw) (%) (in. H2O) (oF) (SCFH)
Initial Zero 0.04 -0.07 0.04 0.05
Final Zero 0.09 -0.13 0.03 0.02
Avg. Zero 0.07 -0.10 0.04 0.04

Initial UpScale 12.05 10.82 2.97 9.14
Final UpScale 12.10 10.86 3.10 9.13
Avg. UpScale 12.08 10.84 3.04 9.14

Upscale Cal Gas 12.25 11.00 3.04 9.33

O₂ CO THC CO₂
13.79 6.64 0.09 5.19
12.99 6.26 0.09 4.89
N/A 0.01 0.00 N/A

Serial Number:

Corrected Raw Average (ppm/% wet basis)

B
ia

s

EMISSIONS DATA

Emission Rate (lb/hr)

Corrected Raw Average (ppm/% dry basis)
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EMISSION DATA RECORDS 
 

Visual Emission Data Record
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Run 4 
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Run 12 
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APPENDIX C 
 

CALIBRATION GAS CERTIFICATIONS 
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APPENDIX D 
 

QUALITY ASSURANCE AND QUALITY CONTROL DATA 
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QA/QC PROGRAM 
 
Air Hygiene ensures the quality and validity of its emission measurement and reporting procedures through a rigorous quality 
assurance (QA) program.  The program is developed and administered by an internal QA team and encompasses five major areas: 
 

1. QA reviews of reports, laboratory work, and field testing 
2. Equipment calibration and maintenance 
3. Chain-of-custody 
4. Training 
5. Knowledge of current test methods 

 
Each of these areas is discussed individually below. 
 
QA Reviews 
Air Hygiene’s review procedure includes review of each source test report, along with laboratory and fieldwork, by the QA Team.  
The most important review is the one that takes place before a test program begins.  The QA Team works closely with technical 
division personnel to prepare and review test protocols.  Test protocol review includes selection of appropriate test procedures, 
evaluation of interferences or other restrictions that might preclude use of standard test procedures, and evaluation and/or development 
of alternate procedures. 
 
Equipment Calibration and Maintenance 
The equipment used to conduct the emission measurements is maintained according to the manufacturer’s instructions to ensure 
proper operation.  In addition to the maintenance program, calibrations are carried out on each measurement device according to the 
schedule outlined by the Environmental Protection Agency.  Quality control checks are also conducted in the field for each test 
program. 
 
Chain-of-Custody 
Air Hygiene maintains full chain-of-custody documentation on all samples and data sheets.  In addition to normal documentation of 
changes between field sample custodians, laboratory personnel, and field test personnel, Air Hygiene documents every individual who 
handles any test component in the field (e.g., probe wash, impinger loading and recovery, filter loading and recovery, etc.).  Samples 
are stored in a locked area to which only Air Hygiene personnel have access.  Field data sheets are secured at Air Hygiene’s offices 
upon return from the field.   
 
Training 
Personnel’s training is essential to ensure quality testing.  Air Hygiene has formal and informal training programs, which include: 
 

1. Attendance at EPA-sponsored training courses 
2. Enrollment in EPA correspondence courses 
3  A requirement for all technicians to read and understand Air Hygiene’s QA manual 
4. In-house training and QA meetings on a regular basis 
5. Maintenance of training records 

 
Knowledge of Current Test Methods  
With the constant updating of standard test methods and the wide variety of emerging test procedures, it is essential that any qualified 
source tester keep abreast of new developments.  Air Hygiene subscribes to services, which provide updates on EPA reference 
methods, rules, and regulations.  Additionally, source test personnel regularly attend and present papers at testing and emission-related 
seminars and conferences. Air Hygiene personnel maintain membership in the Air and Waste Management Association and the 
American Industrial Hygiene Association.   
 
Reproduction and Distribution Policy 
Reproducing portions of this test report may omit critical or substantial documentation or be taken out of context and due care must be 
exercised in this regard.  Furthermore, this test report and its associated data shall not be reproduced in full or in part without the 
written consent of the customer. 
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COMBUSTION TESTING QUALITY ASSURANCE ACTIVITIES 
 
A number of quality assurance activities were undertaken before, during, and after this testing project.  This section of the report 
combined with the documentation in Appendix C describes each of those activities. 
 
Each instrument’s response was checked and adjusted in the field prior to the collection of data via multi-point calibration.  The 
instrument’s linearity was checked by adjusting its zero and span responses to zero nitrogen and an upscale calibration gas in the range 
of the expected concentrations.  The instrument response was then challenged with other calibration gases of known concentration and 
accepted as being linear if the response of the other calibration gases agreed within plus or minus two percent of the range of predicted 
values.  NO2 to NO conversion was checked via direct connect with an EPA Protocol certified concentration of NO2 in a balance of 
nitrogen.  Conversion was verified to be between 90 and 110 percent. 
 
After each test run, the analyzers were checked for zero and span drift.  This allowed each test run to be bracketed by calibrations and 
documents the precision of the data just collected.  The criterion for acceptable data is that the instrument drift is no more than three 
percent of the full-scale response.  The quality assurance worksheets in the following pages summarize all multipoint calibration 
checks and zero to span checks performed during the tests.  These worksheets (as prepared from the data records of Appendix A) 
show that no drifts in excess of three percent occurred in the zero to span checks following each test run. 
 
The sampling systems were leak checked by demonstrating that a vacuum greater than 10 in Hg could be held for at least one minute 
with a decline of less than one inch of Hg.  A leak test was conducted after the sample system was set up and before the system was 
dismantled.  This test was conducted to ensure that ambient air had not diluted the sample.  Any leakage detected prior to the tests 
would be repaired and another leak check conducted before testing commenced.  No leaks were found during the pre or post-test leak 
checks. 
 
The absence of leaks in the sampling system was also verified by a sampling system bias check.  The sampling system’s integrity was 
tested by comparing the responses of the analyzers to the calibration gases introduced via two paths.  The first path was directly into 
the analyzer and the second path via the sample system at the sample probe.  Any difference in the instrument responses by these two 
methods was attributed to sampling system bias or leakage.  The criterion for acceptance is agreement within five percent of the span 
of the analyzer. 
 
The control gases used to calibrate the instruments were analyzed and certified by the compressed gas vendors to plus or minus one 
percent accuracy for all gases.  EPA Protocol No. 1 was used, where applicable to assign the concentration values traceable to the 
National Institute of Standards and Technology (NIST), Standard Reference Materials (SRM’s).  The gas calibration sheets as 
prepared by the vendor are contained in Appendix C. 
 
Air Hygiene collected and reported the enclosed test data in accordance with the procedures and quality assurance activities described 
in this test report.  Air Hygiene makes no warranty as to the suitability of the test methods.  Air Hygiene also assumes no liability 
relating to the interpretation and use of the test data. 
  
 
 INSTRUMENTAL ANALYSIS 
 QUALITY ASSURANCE DATA 
 
Date: June 20-24, 2014 
Company: Cimarron Energy, Inc.  
Location: Norman, Oklahoma  
Techs: MSL/TP/MM 
 

Sample System Leak Check 
  

 
 Date Sample System

Leak Rate 
(l/min) 

June 20-24, 2014 1 0 
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APPENDIX E 
 

FUEL ANALYSIS RECORDS 
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LABORATORY REPORT 
 
 
 
July 11, 2014 
 
 
 
Min Lee 
Air Hygiene, Incorporated 
1600 West Tacoma Street   
Broken Arrow, OK 74012 
 
RE: Cimarron Flare / cei-14-norman.ok-comp#1  
 
Dear Min: 
 
Enclosed are the results of the samples submitted to our laboratory on June 26, 2014.  For your 
reference, these analyses have been assigned our service request number P1402577. 
 
All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality 
assurance program.  The test results meet requirements of the current NELAP and DoD-ELAP 
standards, where applicable, and except as noted in the laboratory case narrative provided.  For a 
specific list of NELAP and DoD-ELAP-accredited analytes, refer to the certifications section at 
www.alsglobal.com.  Results are intended to be considered in their entirety and apply only to the 
samples analyzed and reported herein.   
 
If you have any questions, please call me at (805) 526-7161. 
 
Respectfully submitted, 
 
ALS | Environmental 
 
 
 
 
For Kelly Horiuchi 
Laboratory Director 
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Client:  Air Hygiene, Incorporated        Service Request No: P1402577 
Project:  Cimarron Flare / cei-14-norman.ok-comp#1  
_______________________________________________________________________________ 

CASE NARRATIVE 

The samples were received intact under chain of custody on June 26, 2014 and were stored in accordance 
with the analytical method requirements.  Please refer to the sample acceptance check form for additional 
information. The results reported herein are applicable only to the condition of the samples at the time of 
sample receipt. 

Benzene Analysis 

The samples were analyzed per ASTM D1945-03 for benzene using a gas chromatograph equipped with a 
flame ionization detector (FID).  This procedure is described in laboratory SOP VOA-TO3C1C6.  This 
method is not included on the laboratory’s NELAP or AIHA-LAP scope of accreditation. 

BTU and CHONS Analysis 

The results for BTU and CHONS were generated according to ASTM D 3588-98.  The following analyses 
were performed and used to calculate the BTU and CHONS results.  This method is not included on the 
laboratory’s NELAP, DoD-ELAP, or AIHA-LAP scope of accreditation. 

C1 through C6 Hydrocarbon Analysis 

The samples were analyzed according to ASTM D1945-03 for C1 through >C6 hydrocarbons using a 
gas chromatograph equipped with a flame ionization detector (FID).  This method is not 
included on the laboratory’s NELAP or AIHA-LAP scope of accreditation. 

Fixed Gases Analysis 

The samples were also analyzed for fixed gases (hydrogen, oxygen/argon, nitrogen, carbon 
monoxide, methane and carbon dioxide) according to modified EPA Method 3C (single injection) using 
a gas chromatograph equipped with a thermal conductivity detector (TCD).  This method is not 
included on the laboratory’s NELAP or AIHA-LAP scope of accreditation. 

Hydrogen Sulfide Analysis 

The samples were also analyzed for hydrogen sulfide per modified SCAQMD Method 307-91 and ASTM 
D 5504-12 using a gas chromatograph equipped with a sulfur chemiluminescence detector (SCD). 
This method is not included on the laboratory’s NELAP, DoD-ELAP, or AIHA-LAP scope of accreditation. 

______________________________________________________________________________________ 

The results of analyses are given in the attached laboratory report.  All results are intended to be considered in their entirety, and ALS 
Environmental (ALS) is not responsible for utilization of less than the complete report. 

Use of ALS Environmental (ALS)’s Name. Client shall not use ALS’s name or trademark in any marketing or reporting materials, press releases 
or in any other manner (“Materials”) whatsoever and shall not attribute to ALS any test result, tolerance or specification derived from ALS’s 
data (“Attribution”) without ALS’s prior written consent, which may be withheld by ALS for any reason in its sole discretion.  To request ALS’s 
consent, Client shall provide copies of the proposed Materials or Attribution and describe in writing Client’s proposed use of such Materials or 
Attribution. If ALS has not provided written approval of the Materials or Attribution within ten (10) days of receipt from Client, Client’s request 
to use ALS’s name or trademark in any Materials or Attribution shall be deemed denied.  ALS may, in its discretion, reasonably charge Client 
for its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the unauthorized use of ALS’s name or 
trademark may cause ALS to incur irreparable harm for which the recovery of money damages will be inadequate.  Accordingly, Client 
acknowledges and agrees that a violation shall justify preliminary injunctive relief.  For questions contact the laboratory. 
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ALS Environmental – Simi Valley 

Certifications, Accreditations, and Registrations 

 

Agency Web Site Number 

AIHA http://www.aihaaccreditedlabs.org 101661 

Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0694 

DoD ELAP http://www.pjlabs.com/search-accredited-labs L11-203 

Florida DOH 
(NELAP) 

http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm  E871020 

Maine DHHS 
http://www.maine.gov/dhhs/mecdc/environmental-health/water/dwp-
services/labcert/labcert.htm  

2012039 

Minnesota DOH 
(NELAP) 

http://www.health.state.mn.us/accreditation 494864 

New Jersey DEP 
(NELAP) 

http://www.nj.gov/dep/oqa/  CA009 

New York DOH 
(NELAP) 

http://www.wadsworth.org/labcert/elap/elap.html  11221 

Oregon PHD 
(NELAP) 

http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaborat
oryAccreditation/Pages/index.aspx 

CA200007 

Pennsylvania DEP http://www.depweb.state.pa.us/labs  
68-03307 

(Registration) 
Texas CEQ 
(NELAP) 

http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html 
T104704413-

13-4 
Utah DOH  
(NELAP) 

http://www.health.utah.gov/lab/labimp/certification/index.html  
CA01627201

3-3 

Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C946 

Analyses were performed according to our laboratory’s NELAP and DoD-ELAP approved quality assurance 
program.  A complete listing of specific NELAP and DoD-ELAP certified analytes can be found in the 
certifications section at www.alsglobal.com, or at the accreditation body’s website.   
 
Each of the certifications listed above have an explicit Scope of Accreditation that applies to specific 
matrices/methods/analytes; therefore, please contact the laboratory for information corresponding to a 
particular certification.   
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Client: Air Hygiene, Incorporated Service Request: P1402577
Project ID: Cimarron Flare / cei-14-norman.ok-comp#1

Date Received: 6/26/2014
Time Received: 09:40

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
Container 

ID
Pi1

(psig)
Pf1

(psig)

cei-90-100%-can-24 ECD P1402577-001 Air 6/20/2014 16:35 SSC00037 -2.03 3.55 X X X

cei-70-100%-70-can-24 ECD P1402577-002 Air 6/23/2014 14:40 SSC00180 -1.14 3.57 X X X

cei-30-70-30%-can-24 ECD P1402577-003 Air 6/23/2014 19:15 SSC00082 -1.47 4.22 X X X

cei-0-30-0%-can-24 ECD P1402577-004 Air 6/24/2014 17:10 SSC00087 -1.70 3.51 X X X

ALS ENVIRONMENTAL

DETAIL SUMMARY REPORT
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ALS Environmental
Sample Acceptance Check Form

Client: Air Hygiene, Incorporated Work order: P1402577
Project: Cimarron Flare / cei-14-norman.ok-comp#1
Sample(s) received on: 6/26/14 Date opened: 6/26/14 by: KKELPE

Note:  This form is used for all samples received by ALS.  The use of this form for custody seals is strictly meant to indicate presence/absence and not as an indication of 

compliance or nonconformity.  Thermal preservation and pH will only be evaluated either at the request of the client and/or as required by the method/SOP.
Yes No N/A

1 Were sample containers properly marked with client sample ID?   
2 Container(s) supplied by ALS?   
3 Did sample containers arrive in good condition?   
4 Were chain-of-custody papers used and filled out?   
5 Did sample container labels and/or tags agree with custody papers?   
6 Was sample volume received adequate for analysis?   
7 Are samples within specified holding times?   
8 Was proper temperature (thermal preservation) of cooler at receipt adhered to?   

9 Was a trip blank received?   
10 Were custody seals on outside of cooler/Box?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   
Were custody seals on outside of sample container?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   

11   
 Is there a client indication that the submitted samples are pH preserved?   
 Were VOA vials checked for presence/absence of air bubbles?   

  
12 Tubes:                 Are the tubes capped and intact?   

                             Do they contain moisture?   
13 Badges:                Are the badges properly capped and intact?   

                             Are dual bed badges separated and individually capped and intact?   

Lab Sample ID Container Required Received Adjusted VOA Headspace

Description pH * pH pH (Presence/Absence) Comments

6.0 L Silonite Can

6.0 L Silonite Can

6.0 L Silonite Can

6.0 L Silonite Can

       RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)

Do containers have appropriate preservation, according to method/SOP or Client specified information?

Does the client/method/SOP require that the analyst check the sample pH and if necessary alter it?

Receipt / Preservation

P1402577-001.01
P1402577-002.01
P1402577-003.01
P1402577-004.01

  Explain any discrepancies: (include lab sample ID numbers):
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Project ID: Cimarron Flare / cei-14-norman.ok-comp#1 ALS Project ID: P1402577
 

Benzene

Test Code: ASTM D1945-03
Instrument ID: HP5890 II/GC8/FID Date(s) Collected: 6/20 - 6/24/14
Analyst: Wade Henton/Nalini Lall Date Received: 6/26/14
Sampling Media: 6.0 L Silonite Canister(s) Date Analyzed: 6/30/14
Test Notes:  

Canister Injection  

Client Sample ID ALS Sample ID Dilution Volume MRL  Data

Factor ml(s) ppmV  Qualifier
 

cei-90-100%-can-24 ECD P1402577-001 1.44 0.050 ND 17   

cei-70-100%-70-can-24 ECD P1402577-002 1.35 0.050 ND 16   

cei-30-70-30%-can-24 ECD P1402577-003 1.43 0.050 ND 17   

cei-0-30-0%-can-24 ECD P1402577-004 1.40 0.050 ND 17   

Method Blank P140630-MB 1.00 1.0 ND 0.60   

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

Result

ppmV
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ALS ENVIRONMENTAL

LABORATORY CONTROL SAMPLE SUMMARY

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Sample ID: Lab Control Sample ALS Project ID: P1402577
Client Project ID: Cimarron Flare / cei-14-norman.ok-comp#1 ALS Sample ID: P140630-LCS

 
 
Test Code: ASTM D1945-03 Date Collected: NA
Instrument ID: HP5890 II/GC8/FID Date Received: NA
Analyst: Wade Henton/Nalini Lall Date Analyzed: 6/30/14
Sampling Media: 6.0 L Silonite Canister Volume(s) Analyzed: NA ml(s)
Test Notes:   
  

   
  ALS
Compound Data

 Limits Qualifier
137 152 111 50-150  

 

 

Benzene

Spike Amount
ppmV

Acceptance% RecoveryResult
ppmV
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Sample ID: cei-90-100%-can-24 ECD ALS Project ID: P1402577
Client Project ID: Cimarron Flare / cei-14-norman.ok-comp#1 ALS Sample ID: P1402577-001

Test Code: ASTM D3588-98
Analyst: Mike Conejo/Nalini Lall Date Collected: 6/20/14
Sample Type: 6.0 L Silonite Canister Date Received: 6/26/14
Test Notes:
Container ID: SSC00037

Initial Pressure (psig): -2.03 Final Pressure (psig): 3.55

Canister Dilution Factor: 1.44
Components Result Result Data

Volume % Weight % Qualifier
Hydrogen < 0.01 < 0.01
Oxygen + Argon 0.23 0.17
Nitrogen 1.06 0.68
Carbon Monoxide < 0.01 < 0.01
Methane < 0.01 < 0.01
Carbon Dioxide < 0.01 < 0.01
Hydrogen Sulfide < 0.01 < 0.01
C2 as Ethane < 0.01 < 0.01
C3 as Propane 98.70 99.14
C4 as n-Butane < 0.01 < 0.01
C5 as n-Pentane < 0.01 < 0.01
C6 as n-Hexane < 0.01 < 0.01
> C6 as n-Hexane < 0.01 < 0.01

TOTALS 99.99 99.99

Components Mole % Weight %
Carbon 27.21 81.02
Hydrogen 72.55 18.13
Oxygen + Argon < 0.10 0.17
Nitrogen 0.19 0.68
Sulfur < 0.10 < 0.10

Specific Gravity (Air = 1) 1.5156
Specific Volume ft3/lb 8.65
Gross Heating Value (Dry Gas @ 60 F, 14.696 psia) BTU/ft3 2,526.3
Net Heating Value (Dry Gas @ 60 F, 14.696 psia) BTU/ft3 2,324.3
Gross Heating Value (Water Saturated at 0.25636 psia) BTU/ft3 2,440.0
Net Heating Value (Water Saturated at 0.25636 psia) BTU/ft3 2,244.9
Gross Heating Value (Dry Gas @ 60 F, 14.696 psia) BTU/lb 21,840.5
Net Heating Value (Dry Gas @ 60 F, 14.696 psia) BTU/lb 20,094.0
Compressibility Factor "Z" (60 F, 14.696 psia) 0.9830
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Sample ID: cei-70-100%-70-can-24 ECD ALS Project ID: P1402577
Client Project ID: Cimarron Flare / cei-14-norman.ok-comp#1 ALS Sample ID: P1402577-002  

Test Code: ASTM D3588-98
Analyst: Mike Conejo/Nalini Lall Date Collected: 6/23/14
Sample Type: 6.0 L Silonite Canister Date Received: 6/26/14
Test Notes:  
Container ID: SSC00180

Initial Pressure (psig): -1.14 Final Pressure (psig): 3.57

 Canister Dilution Factor: 1.35
Components Result Result Data

Volume % Weight % Qualifier
Hydrogen < 0.01 < 0.01  
Oxygen + Argon 0.27  0.19   
Nitrogen 1.22  0.78   
Carbon Monoxide < 0.01 < 0.01  
Methane < 0.01 < 0.01  
Carbon Dioxide < 0.01 < 0.01  
Hydrogen Sulfide < 0.01 < 0.01  
C2 as Ethane < 0.01 < 0.01  
C3 as Propane 98.50  99.01   
C4 as n-Butane < 0.01 < 0.01  
C5 as n-Pentane < 0.01 < 0.01  
C6 as n-Hexane < 0.01 < 0.01  
> C6 as n-Hexane < 0.01 < 0.01  

TOTALS 99.99 99.99

Components Mole % Weight %
Carbon 27.20  80.92   
Hydrogen 72.53  18.11   
Oxygen + Argon < 0.10 0.19   
Nitrogen 0.22  0.78   
Sulfur < 0.10 < 0.10  

Specific Gravity (Air = 1) 1.5145  
Specific Volume ft3/lb 8.65  
Gross Heating Value (Dry Gas @ 60 F, 14.696 psia) BTU/ft3 2,521.1  
Net Heating Value (Dry Gas @ 60 F, 14.696 psia) BTU/ft3 2,319.5  
Gross Heating Value (Water Saturated at 0.25636 psia) BTU/ft3 2,435.1  
Net Heating Value (Water Saturated at 0.25636 psia) BTU/ft3 2,240.4  
Gross Heating Value (Dry Gas @ 60 F, 14.696 psia) BTU/lb 21,810.5  
Net Heating Value (Dry Gas @ 60 F, 14.696 psia) BTU/lb 20,066.4  
Compressibility Factor "Z" (60 F, 14.696 psia) 0.9831  
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Sample ID: cei-30-70-30%-can-24 ECD ALS Project ID: P1402577
Client Project ID: Cimarron Flare / cei-14-norman.ok-comp#1 ALS Sample ID: P1402577-003  

Test Code: ASTM D3588-98
Analyst: Mike Conejo/Nalini Lall Date Collected: 6/23/14
Sample Type: 6.0 L Silonite Canister Date Received: 6/26/14
Test Notes:  
Container ID: SSC00082

Initial Pressure (psig): -1.47 Final Pressure (psig): 4.22

 Canister Dilution Factor: 1.43
Components Result Result Data

Volume % Weight % Qualifier
Hydrogen < 0.01 < 0.01  
Oxygen + Argon 0.08  0.06   
Nitrogen 0.52  0.33   
Carbon Monoxide < 0.01 < 0.01  
Methane < 0.01 < 0.01  
Carbon Dioxide < 0.01 < 0.01  
Hydrogen Sulfide < 0.01 < 0.01  
C2 as Ethane < 0.01 < 0.01  
C3 as Propane 99.39  99.60   
C4 as n-Butane < 0.01 < 0.01  
C5 as n-Pentane < 0.01 < 0.01  
C6 as n-Hexane < 0.01 < 0.01  
> C6 as n-Hexane < 0.01 < 0.01  

TOTALS 99.99 99.99

Components Mole % Weight %
Carbon 27.24  81.40   
Hydrogen 72.65  18.21   
Oxygen + Argon < 0.10 < 0.10  
Nitrogen < 0.10 0.33   
Sulfur < 0.10 < 0.10  

Specific Gravity (Air = 1) 1.5192  
Specific Volume ft3/lb 8.62  
Gross Heating Value (Dry Gas @ 60 F, 14.696 psia) BTU/ft3 2,544.5  
Net Heating Value (Dry Gas @ 60 F, 14.696 psia) BTU/ft3 2,341.0  
Gross Heating Value (Water Saturated at 0.25636 psia) BTU/ft3 2,457.2  
Net Heating Value (Water Saturated at 0.25636 psia) BTU/ft3 2,260.7  
Gross Heating Value (Dry Gas @ 60 F, 14.696 psia) BTU/lb 21,945.4  
Net Heating Value (Dry Gas @ 60 F, 14.696 psia) BTU/lb 20,190.5  
Compressibility Factor "Z" (60 F, 14.696 psia) 0.9828  
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Sample ID: cei-0-30-0%-can-24 ECD ALS Project ID: P1402577
Client Project ID: Cimarron Flare / cei-14-norman.ok-comp#1 ALS Sample ID: P1402577-004  

Test Code: ASTM D3588-98
Analyst: Mike Conejo/Nalini Lall Date Collected: 6/24/14
Sample Type: 6.0 L Silonite Canister Date Received: 6/26/14
Test Notes:  
Container ID: SSC00087

Initial Pressure (psig): -1.70 Final Pressure (psig): 3.51

 Canister Dilution Factor: 1.40
Components Result Result Data

Volume % Weight % Qualifier
Hydrogen < 0.01 < 0.01  
Oxygen + Argon 0.11  0.08   
Nitrogen 0.49  0.31   
Carbon Monoxide < 0.01 < 0.01  
Methane < 0.01 < 0.01  
Carbon Dioxide < 0.01 < 0.01  
Hydrogen Sulfide < 0.01 < 0.01  
C2 as Ethane < 0.01 < 0.01  
C3 as Propane 99.39  99.59   
C4 as n-Butane < 0.01 < 0.01  
C5 as n-Pentane < 0.01 < 0.01  
C6 as n-Hexane < 0.01 < 0.01  
> C6 as n-Hexane < 0.01 < 0.01  

TOTALS 99.99 99.99

Components Mole % Weight %
Carbon 27.24  81.39   
Hydrogen 72.65  18.21   
Oxygen + Argon < 0.10 < 0.10  
Nitrogen < 0.10 0.31   
Sulfur < 0.10 < 0.10  

Specific Gravity (Air = 1) 1.5193  
Specific Volume ft3/lb 8.62  
Gross Heating Value (Dry Gas @ 60 F, 14.696 psia) BTU/ft3 2,544.5  
Net Heating Value (Dry Gas @ 60 F, 14.696 psia) BTU/ft3 2,341.1  
Gross Heating Value (Water Saturated at 0.25636 psia) BTU/ft3 2,457.2  
Net Heating Value (Water Saturated at 0.25636 psia) BTU/ft3 2,260.7  
Gross Heating Value (Dry Gas @ 60 F, 14.696 psia) BTU/lb 21,944.8  
Net Heating Value (Dry Gas @ 60 F, 14.696 psia) BTU/lb 20,190.0  
Compressibility Factor "Z" (60 F, 14.696 psia) 0.9828  
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Sample ID: cei-90-100%-can-24 ECD ALS Project ID: P1402577
Client Project ID: Cimarron Flare / cei-14-norman.ok-comp#1 ALS Sample ID: P1402577-001

Test Code: ASTM D1945-03 Date Collected: 6/20/14
Instrument ID: HP5890 II/GC8/FID Date Received: 6/26/14
Analyst: Nalini Lall Date Analyzed: 6/30/14
Sampling Media: 6.0 L Silonite Canister Volume(s) Analyzed: 0.050 ml(s)
Test Notes:
Container ID: SSC00037

Initial Pressure (psig): -2.03 Final Pressure (psig): 3.55

Canister Dilution Factor: 1.44

Compound MRL Data
ppmV Qualifier

Methane ND 14
C2 as Ethane 27 14
C3 as Propane 990,000 14
C4 as n-Butane ND 14
C5 as n-Pentane ND 14
C6 as n-Hexane ND 14
C6+ as n-Hexane ND 29

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

Result
ppmV
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Sample ID: cei-70-100%-70-can-24 ECD ALS Project ID: P1402577
Client Project ID: Cimarron Flare / cei-14-norman.ok-comp#1 ALS Sample ID: P1402577-002

 
 
Test Code: ASTM D1945-03 Date Collected: 6/23/14
Instrument ID: HP5890 II/GC8/FID Date Received: 6/26/14
Analyst: Nalini Lall Date Analyzed: 6/30/14
Sampling Media: 6.0 L Silonite Canister Volume(s) Analyzed: 0.050 ml(s)
Test Notes:   
Container ID: SSC00180

Initial Pressure (psig): -1.14 Final Pressure (psig): 3.57

 Canister Dilution Factor: 1.35
  
Compound MRL Data

ppmV Qualifier
Methane ND 14  
C2 as Ethane 27  14  
C3 as Propane 980,000  14  
C4 as n-Butane ND 14  
C5 as n-Pentane ND 14  
C6 as n-Hexane ND 14  
C6+ as n-Hexane ND 27  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

Result
ppmV
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Sample ID: cei-30-70-30%-can-24 ECD ALS Project ID: P1402577
Client Project ID: Cimarron Flare / cei-14-norman.ok-comp#1 ALS Sample ID: P1402577-003

 
 
Test Code: ASTM D1945-03 Date Collected: 6/23/14
Instrument ID: HP5890 II/GC8/FID Date Received: 6/26/14
Analyst: Nalini Lall Date Analyzed: 6/30/14
Sampling Media: 6.0 L Silonite Canister Volume(s) Analyzed: 0.050 ml(s)
Test Notes:   
Container ID: SSC00082

Initial Pressure (psig): -1.47 Final Pressure (psig): 4.22

 Canister Dilution Factor: 1.43
  
Compound MRL Data

ppmV Qualifier
Methane ND 14  
C2 as Ethane 27  14  
C3 as Propane 990,000  14  
C4 as n-Butane ND 14  
C5 as n-Pentane ND 14  
C6 as n-Hexane ND 14  
C6+ as n-Hexane ND 29  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

Result
ppmV
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Sample ID: cei-0-30-0%-can-24 ECD ALS Project ID: P1402577
Client Project ID: Cimarron Flare / cei-14-norman.ok-comp#1 ALS Sample ID: P1402577-004

 
 
Test Code: ASTM D1945-03 Date Collected: 6/24/14
Instrument ID: HP5890 II/GC8/FID Date Received: 6/26/14
Analyst: Nalini Lall Date Analyzed: 6/30/14
Sampling Media: 6.0 L Silonite Canister Volume(s) Analyzed: 0.050 ml(s)
Test Notes:   
Container ID: SSC00087

Initial Pressure (psig): -1.70 Final Pressure (psig): 3.51

 Canister Dilution Factor: 1.40
  
Compound MRL Data

ppmV Qualifier
Methane ND 14  
C2 as Ethane 27  14  
C3 as Propane 990,000  14  
C4 as n-Butane ND 14  
C5 as n-Pentane ND 14  
C6 as n-Hexane ND 14  
C6+ as n-Hexane ND 28  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

Result
ppmV
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Sample ID: Method Blank ALS Project ID: P1402577
Client Project ID: Cimarron Flare / cei-14-norman.ok-comp#1 ALS Sample ID: P140630-MB

 
 
Test Code: ASTM D1945-03 Date Collected: NA
Instrument ID: HP5890 II/GC8/FID Date Received: NA
Analyst: Nalini Lall Date Analyzed: 6/30/14
Sampling Media: 6.0 L Silonite Canister Volume(s) Analyzed: 1.0 ml(s)
Test Notes:   
  

   
  
Compound MRL Data

ppmV Qualifier
Methane ND 0.50  
C2 as Ethane ND 0.50  
C3 as Propane ND 0.50  
C4 as n-Butane ND 0.50  
C5 as n-Pentane ND 0.50  
C6 as n-Hexane ND 0.50  
C6+ as n-Hexane ND 1.0  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

Result
ppmV
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ALS ENVIRONMENTAL

LABORATORY CONTROL SAMPLE SUMMARY

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Sample ID: Lab Control Sample ALS Project ID: P1402577
Client Project ID: Cimarron Flare / cei-14-norman.ok-comp#1 ALS Sample ID: P140630-LCS

 
 
Test Code: ASTM D1945-03 Date Collected: NA
Instrument ID: HP5890 II/GC8/FID Date Received: NA
Analyst: Nalini Lall Date Analyzed: 6/30/14
Sampling Media: 6.0 L Silonite Canister Volume(s) Analyzed: NA ml(s)
Test Notes:   
  

   
  ALS
Compound Data

 Limits Qualifier
Methane 1,010 1,000 99 83-120  
Ethane 1,020 998 98 85-122  
Propane 1,040 1,010 97 84-121  
n-Butane 1,010 945 94 79-114  
n-Pentane 1,000 959 96 80-121  
n-Hexane 1,010 952 94 73-121  

 

 

Spike Amount
ppmV

Acceptance% RecoveryResult
ppmV
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Sample ID: cei-90-100%-can-24 ECD ALS Project ID: P1402577
Client Project ID: Cimarron Flare / cei-14-norman.ok-comp#1 ALS Sample ID: P1402577-001

 
 
Test Code: ASTM D1945-03 Date Collected: 6/20/14
Instrument ID: HP5890 II/GC1/TCD Date Received: 6/26/14
Analyst: Nalini Lall Date Analyzed: 7/3/14
Sample Type: 6.0 L Silonite Canister Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
Container ID: SSC00037

Initial Pressure (psig): -2.03 Final Pressure (psig): 3.55

 Canister Dilution Factor: 1.44
  

     CAS # Compound Result MRL  Data
%, v/v %, v/v  Qualifier

1333-74-0 Hydrogen ND 0.14   
7782-44-7
7440-37-1

Oxygen + 
Argon 0.231  0.14   

7727-37-9 Nitrogen 1.06  0.14   
630-08-0 Carbon Monoxide ND 0.14   
124-38-9 Carbon Dioxide ND 0.14   

ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Sample ID: cei-70-100%-70-can-24 ECD ALS Project ID: P1402577
Client Project ID: Cimarron Flare / cei-14-norman.ok-comp#1 ALS Sample ID: P1402577-002

 
 
Test Code: ASTM D1945-03 Date Collected: 6/23/14
Instrument ID: HP5890 II/GC1/TCD Date Received: 6/26/14
Analyst: Nalini Lall Date Analyzed: 7/3/14
Sample Type: 6.0 L Silonite Canister Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
Container ID: SSC00180

Initial Pressure (psig): -1.14 Final Pressure (psig): 3.57

 Canister Dilution Factor: 1.35
  

     CAS # Compound Result MRL  Data
%, v/v %, v/v  Qualifier

1333-74-0 Hydrogen ND 0.14   
7782-44-7
7440-37-1

Oxygen + 
Argon 0.267  0.14   

7727-37-9 Nitrogen 1.22  0.14   
630-08-0 Carbon Monoxide ND 0.14   
124-38-9 Carbon Dioxide ND 0.14   

ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Sample ID: cei-30-70-30%-can-24 ECD ALS Project ID: P1402577
Client Project ID: Cimarron Flare / cei-14-norman.ok-comp#1 ALS Sample ID: P1402577-003

 
 
Test Code: ASTM D1945-03 Date Collected: 6/23/14
Instrument ID: HP5890 II/GC1/TCD Date Received: 6/26/14
Analyst: Nalini Lall Date Analyzed: 7/3/14
Sample Type: 6.0 L Silonite Canister Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
Container ID: SSC00082

Initial Pressure (psig): -1.47 Final Pressure (psig): 4.22

 Canister Dilution Factor: 1.43
  

     CAS # Compound Result MRL  Data
%, v/v %, v/v  Qualifier

1333-74-0 Hydrogen ND 0.14   
7782-44-7
7440-37-1

Oxygen + 
Argon ND 0.14   

7727-37-9 Nitrogen 0.519  0.14   
630-08-0 Carbon Monoxide ND 0.14   
124-38-9 Carbon Dioxide ND 0.14   

ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Sample ID: cei-0-30-0%-can-24 ECD ALS Project ID: P1402577
Client Project ID: Cimarron Flare / cei-14-norman.ok-comp#1 ALS Sample ID: P1402577-004

 
 
Test Code: ASTM D1945-03 Date Collected: 6/24/14
Instrument ID: HP5890 II/GC1/TCD Date Received: 6/26/14
Analyst: Nalini Lall Date Analyzed: 7/3/14
Sample Type: 6.0 L Silonite Canister Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
Container ID: SSC00087

Initial Pressure (psig): -1.70 Final Pressure (psig): 3.51

 Canister Dilution Factor: 1.40
  

     CAS # Compound Result MRL  Data
%, v/v %, v/v  Qualifier

1333-74-0 Hydrogen ND 0.14   
7782-44-7
7440-37-1

Oxygen + 
Argon ND 0.14   

7727-37-9 Nitrogen 0.490  0.14   
630-08-0 Carbon Monoxide ND 0.14   
124-38-9 Carbon Dioxide ND 0.14   

ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Sample ID: Method Blank ALS Project ID: P1402577
Client Project ID: Cimarron Flare / cei-14-norman.ok-comp#1 ALS Sample ID: P140703-MB

 
 
Test Code: ASTM D1945-03 Date Collected: NA
Instrument ID: HP5890 II/GC1/TCD Date Received: NA
Analyst: Nalini Lall Date Analyzed: 7/03/14
Sample Type: 6.0 L Silonite Canister Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
  

   
  

     CAS # Compound Result MRL  Data
%, v/v %, v/v  Qualifier

1333-74-0 Hydrogen ND 0.10   
7782-44-7
7440-37-1

Oxygen + 
Argon ND 0.10   

7727-37-9 Nitrogen ND 0.10   
630-08-0 Carbon Monoxide ND 0.10   
124-38-9 Carbon Dioxide ND 0.10   

ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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LABORATORY CONTROL SAMPLE SUMMARY

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Sample ID: Lab Control Sample ALS Project ID: P1402577
Client Project ID: Cimarron Flare / cei-14-norman.ok-comp#1 ALS Sample ID: P140703-LCS

 
 
Test Code: ASTM D1945-03 Date Collected: NA
Instrument ID: HP5890 II/GC1/TCD Date Received: NA
Analyst: Nalini Lall Date Analyzed: 7/03/14
Sample Type: 6.0 L Silonite Canister Volume(s) Analyzed: NA ml(s)
Test Notes:   
  

   
  ALS

     CAS # Compound Spike Amount Result % Recovery Acceptance Data
ppmV ppmV  Limits Qualifier

1333-74-0 Hydrogen 40,000 36,600 92 84-110  
7782-44-7
7440-37-1

Oxygen + 
Argon 50,000 51,000 102 88-114  

7727-37-9 Nitrogen 50,000 56,000 112 88-114  
630-08-0 Carbon Monoxide 50,000 49,300 99 88-113  
124-38-9 Carbon Dioxide 50,000 48,800 98 84-109  
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Project ID: Cimarron Flare / cei-14-norman.ok-comp#1 ALS Project ID: P1402577
 

Hydrogen Sulfide

Test Code: ASTM D 5504-12
Instrument ID: Agilent 7890A/GC22/SCD Date(s) Collected: 6/20 - 6/24/14
Analyst: Mike Conejo Date Received: 6/26/14
Sample Type: 6.0 L Silonite Canister(s) Date Analyzed: 6/27/14
Test Notes:  

Canister
DilutionInjection

Client Sample ID ALS Sample ID Factor Volume Time Result MRL  Result MRL  Data

 ml(s) Analyzed µg/m³ µg/m³  ppbV ppbV  Qualifier

P1402577-001 1.44 1.0 15:28 ND 10  ND 7.2   

P1402577-002 1.35 1.0 15:25 ND 9.4  ND 6.8   

P1402577-003 1.43 1.0 15:34 ND 10  ND 7.2   

P1402577-004 1.40 1.0 15:31 ND 9.8  ND 7.0   

P140627-MB 1.00 1.0 08:39 ND 7.0  ND 5.0   

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

Method Blank

cei-90-100%-can-24 ECD

cei-70-100%-70-can-24 ECD

cei-30-70-30%-can-24 ECD

cei-0-30-0%-can-24 ECD

Page 195 of 242



ALS ENVIRONMENTAL

LABORATORY CONTROL SAMPLE SUMMARY

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Sample ID: Lab Control Sample ALS Project ID: P1402577
Client Project ID: Cimarron Flare / cei-14-norman.ok-comp#1 ALS Sample ID: P140627-LCS

 
 
Test Code: ASTM D 5504-12 Date Collected: NA
Instrument ID: Agilent 7890A/GC22/SCD Date Received: NA
Analyst: Mike Conejo Date Analyzed: 6/27/14
Sample Type: 6.0 L Silonite Canister Volume(s) Analyzed: NA ml(s)
Test Notes:   
  

   
  ALS

     CAS # Compound Spike Amount Result % Recovery Acceptance Data
ppmV ppmV  Limits Qualifier

7783-06-4 Hydrogen Sulfide 2,050 2,020 99 66-131  
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LABORATORY REPORT 
 
 
 
July 1, 2014 
 
 
 
Min Lee 
Air Hygiene, Incorporated 
1600 West Tacoma Street   
Broken Arrow, OK 74012 
 
RE: cei-13-norman.ok-comp#1  
 
Dear Min: 
 
Enclosed are the results of the samples submitted to our laboratory on June 25, 2014.  For your 
reference, these analyses have been assigned our service request number P1402546. 
 
All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality 
assurance program.  The test results meet requirements of the current NELAP and DoD-ELAP 
standards, where applicable, and except as noted in the laboratory case narrative provided.  For a 
specific list of NELAP and DoD-ELAP-accredited analytes, refer to the certifications section at 
www.alsglobal.com.  Results are intended to be considered in their entirety and apply only to the 
samples analyzed and reported herein.   
 
If you have any questions, please call me at (805) 526-7161. 
 
Respectfully submitted, 
 
ALS | Environmental 
 
 
 
 
Kelly Horiuchi 
Laboratory Director 
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Client:  Air Hygiene, Incorporated        Service Request No: P1402546 
Project:  cei-13-norman.ok-comp#1      
_______________________________________________________________________________ 
 

CASE NARRATIVE 

 
The samples were received intact under chain of custody on June 25, 2014 and were stored in 
accordance with the analytical method requirements.  Please refer to the sample acceptance check 
form for additional information. The results reported herein are applicable only to the condition of 
the samples at the time of sample receipt. 
 
Fixed Gases Analysis 
 
The samples were analyzed for fixed gases (oxygen/argon, nitrogen, methane and carbon 
dioxide) according to EPA Method 3C (triplicate injection) using a gas chromatograph equipped 
with a thermal conductivity detector (TCD).  This procedure is described in laboratory SOP VOA-
EPA3C.  This method is not included on the laboratory’s NELAP or AIHA-LAP scope of 
accreditation. 
______________________________________________________________________________________ 
 
The results of analyses are given in the attached laboratory report.  All results are intended to be considered in their 
entirety, and ALS Environmental (ALS) is not responsible for utilization of less than the complete report. 
 
Use of ALS Environmental (ALS)’s Name. Client shall not use ALS’s name or trademark in any marketing or reporting 
materials, press releases or in any other manner (“Materials”) whatsoever and shall not attribute to ALS any test result, 
tolerance or specification derived from ALS’s data (“Attribution”) without ALS’s prior written consent, which may be withheld 
by ALS for any reason in its sole discretion.  To request ALS’s consent, Client shall provide copies of the proposed Materials 
or Attribution and describe in writing Client’s proposed use of such Materials or Attribution. If ALS has not provided written 
approval of the Materials or Attribution within ten (10) days of receipt from Client, Client’s request to use ALS’s name or 
trademark in any Materials or Attribution shall be deemed denied.  ALS may, in its discretion, reasonably charge Client for 
its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the unauthorized use of ALS’s 
name or trademark may cause ALS to incur irreparable harm for which the recovery of money damages will be inadequate.  
Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief.  For questions contact 
the laboratory. 
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ALS Environmental – Simi Valley 

Certifications, Accreditations, and Registrations 

 

Agency Web Site Number 

AIHA http://www.aihaaccreditedlabs.org 101661 

Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0694 

DoD ELAP http://www.pjlabs.com/search-accredited-labs L11-203 

Florida DOH 
(NELAP) 

http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm  E871020 

Maine DHHS 
http://www.maine.gov/dhhs/mecdc/environmental-health/water/dwp-
services/labcert/labcert.htm  

2012039 

Minnesota DOH 
(NELAP) 

http://www.health.state.mn.us/accreditation 494864 

New Jersey DEP 
(NELAP) 

http://www.nj.gov/dep/oqa/  CA009 

New York DOH 
(NELAP) 

http://www.wadsworth.org/labcert/elap/elap.html  11221 

Oregon PHD 
(NELAP) 

http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaborat
oryAccreditation/Pages/index.aspx 

CA200007 

Pennsylvania DEP http://www.depweb.state.pa.us/labs  
68-03307 

(Registration) 
Texas CEQ 
(NELAP) 

http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html 
T104704413-

13-4 
Utah DOH  
(NELAP) 

http://www.health.utah.gov/lab/labimp/certification/index.html  
CA01627201

3-3 

Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C946 

Analyses were performed according to our laboratory’s NELAP and DoD-ELAP approved quality assurance 
program.  A complete listing of specific NELAP and DoD-ELAP certified analytes can be found in the 
certifications section at www.alsglobal.com, or at the accreditation body’s website.   
 
Each of the certifications listed above have an explicit Scope of Accreditation that applies to specific 
matrices/methods/analytes; therefore, please contact the laboratory for information corresponding to a 
particular certification.   
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Client: Air Hygiene, Incorporated Service Request: P1402546
Project ID: cei-13-norman.ok-comp#1

Date Received: 6/25/2014
Time Received: 09:30

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
R6-30-70-30%-24 ECD P1402546-001 Air 6/23/2014 00:00 X

R1-0-30-0%-24 ECD P1402546-003 Air 6/24/2014 00:00 X

R2-0-30-0%-24 ECD P1402546-005 Air 6/24/2014 00:00 X

R3-0-30-0%-24 ECD P1402546-007 Air 6/24/2014 00:00 X

R3-0-30-0%-24 ECD-Backup P1402546-008 Air 6/24/2014 00:00 X

ALS ENVIRONMENTAL

DETAIL SUMMARY REPORT
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ALS Environmental
Sample Acceptance Check Form

Client: Air Hygiene, Incorporated Work order: P1402546
Project: cei-13-norman.ok-comp#1
Sample(s) received on: 6/25/14 Date opened: 6/25/14 by: KKELPE

Note:  This form is used for all samples received by ALS.  The use of this form for custody seals is strictly meant to indicate presence/absence and not as an indication of 

compliance or nonconformity.  Thermal preservation and pH will only be evaluated either at the request of the client and/or as required by the method/SOP.
Yes No N/A

1 Were sample containers properly marked with client sample ID?   
2 Container(s) supplied by ALS?   
3 Did sample containers arrive in good condition?   
4 Were chain-of-custody papers used and filled out?   
5 Did sample container labels and/or tags agree with custody papers?   
6 Was sample volume received adequate for analysis?   
7 Are samples within specified holding times?   
8 Was proper temperature (thermal preservation) of cooler at receipt adhered to?   

9 Was a trip blank received?   
10 Were custody seals on outside of cooler/Box?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   
Were custody seals on outside of sample container?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   

11   
 Is there a client indication that the submitted samples are pH preserved?   
 Were VOA vials checked for presence/absence of air bubbles?   

  
12 Tubes:                 Are the tubes capped and intact?   

                             Do they contain moisture?   
13 Badges:                Are the badges properly capped and intact?   

                             Are dual bed badges separated and individually capped and intact?   

Lab Sample ID Container Required Received Adjusted VOA Headspace

Description pH * pH pH (Presence/Absence) Comments

10 L Tedlar Bag 

5.0 L Tedlar Bag 

10 L Tedlar Bag 

5.0 L Tedlar Bag 

10 L Tedlar Bag 

5.0 L Tedlar Bag 

10 L Tedlar Bag 

5.0 L Tedlar Bag 

       RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)

P1402546-003.01
P1402546-004.01
P1402546-005.01

Do containers have appropriate preservation, according to method/SOP or Client specified information?

Does the client/method/SOP require that the analyst check the sample pH and if necessary alter it?

Receipt / Preservation

P1402546-001.01
P1402546-002.01

P1402546-006.01
P1402546-007.01
P1402546-008.01

  Explain any discrepancies: (include lab sample ID numbers):
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Sample ID: R6-30-70-30%-24 ECD ALS Project ID: P1402546
Client Project ID: cei-13-norman.ok-comp#1 ALS Sample ID: P1402546-001

 
 
Test Code: EPA Method 3C Modified Date Collected: 6/23/14
Instrument ID: HP5890 II/GC1/TCD Date Received: 6/25/14
Analyst: Nalini Lall Date Analyzed: 6/26/14
Sample Type: 10 L Tedlar Bag Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
  

   
  

     CAS # Compound Result MRL  Data
%, v/v %, v/v  Qualifier

7782-44-7
7440-37-1

Oxygen + 
Argon 17.2  0.10   

7727-37-9 Nitrogen 79.2  0.10   
74-82-8 Methane ND 0.10   
124-38-9 Carbon Dioxide 3.59  0.10   

ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Sample ID: R1-0-30-0%-24 ECD ALS Project ID: P1402546
Client Project ID: cei-13-norman.ok-comp#1 ALS Sample ID: P1402546-003

 
 
Test Code: EPA Method 3C Modified Date Collected: 6/24/14
Instrument ID: HP5890 II/GC1/TCD Date Received: 6/25/14
Analyst: Nalini Lall Date Analyzed: 6/26/14
Sample Type: 10 L Tedlar Bag Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
  

   
  

     CAS # Compound Result MRL  Data
%, v/v %, v/v  Qualifier

7782-44-7
7440-37-1

Oxygen + 
Argon 18.4  0.10   

7727-37-9 Nitrogen 78.9  0.10   
74-82-8 Methane ND 0.10   
124-38-9 Carbon Dioxide 2.72  0.10   

ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Sample ID: R2-0-30-0%-24 ECD ALS Project ID: P1402546
Client Project ID: cei-13-norman.ok-comp#1 ALS Sample ID: P1402546-005

 
 
Test Code: EPA Method 3C Modified Date Collected: 6/24/14
Instrument ID: HP5890 II/GC1/TCD Date Received: 6/25/14
Analyst: Nalini Lall Date Analyzed: 6/26/14
Sample Type: 10 L Tedlar Bag Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
  

   
  

     CAS # Compound Result MRL  Data
%, v/v %, v/v  Qualifier

7782-44-7
7440-37-1

Oxygen + 
Argon 18.3  0.10   

7727-37-9 Nitrogen 78.9  0.10   
74-82-8 Methane ND 0.10   
124-38-9 Carbon Dioxide 2.79  0.10   

ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Sample ID: R3-0-30-0%-24 ECD ALS Project ID: P1402546
Client Project ID: cei-13-norman.ok-comp#1 ALS Sample ID: P1402546-007

 
 
Test Code: EPA Method 3C Modified Date Collected: 6/24/14
Instrument ID: HP5890 II/GC1/TCD Date Received: 6/25/14
Analyst: Nalini Lall Date Analyzed: 6/26/14
Sample Type: 10 L Tedlar Bag Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
  

   
  

     CAS # Compound Result MRL  Data
%, v/v %, v/v  Qualifier

7782-44-7
7440-37-1

Oxygen + 
Argon 18.2  0.10   

7727-37-9 Nitrogen 79.1  0.10   
74-82-8 Methane ND 0.10   
124-38-9 Carbon Dioxide 2.68  0.10   

ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Sample ID: R3-0-30-0%-24 ECD-Backup ALS Project ID: P1402546
Client Project ID: cei-13-norman.ok-comp#1 ALS Sample ID: P1402546-008

 
 
Test Code: EPA Method 3C Modified Date Collected: 6/24/14
Instrument ID: HP5890 II/GC1/TCD Date Received: 6/25/14
Analyst: Nalini Lall Date Analyzed: 6/26/14
Sample Type: 5.0 L Tedlar Bag Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
  

   
  

     CAS # Compound Result MRL  Data
%, v/v %, v/v  Qualifier

7782-44-7
7440-37-1

Oxygen + 
Argon 18.6  0.10   

7727-37-9 Nitrogen 78.8  0.10   
74-82-8 Methane ND 0.10   
124-38-9 Carbon Dioxide 2.54  0.10   

ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Sample ID: Method Blank ALS Project ID: P1402546
Client Project ID: cei-13-norman.ok-comp#1 ALS Sample ID: P140626-MB

 
 
Test Code: EPA Method 3C Modified Date Collected: NA
Instrument ID: HP5890 II/GC1/TCD Date Received: NA
Analyst: Nalini Lall Date Analyzed: 6/26/14
Sample Type: 10 L Tedlar Bag Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
  

   
  

     CAS # Compound Result MRL  Data
%, v/v %, v/v  Qualifier

7782-44-7
7440-37-1

Oxygen + 
Argon ND 0.10   

7727-37-9 Nitrogen ND 0.10   
74-82-8 Methane ND 0.10   
124-38-9 Carbon Dioxide ND 0.10   

ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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LABORATORY REPORT 
 
 
 
July 25, 2014 
 
 
 
Min Lee 
Air Hygiene, Incorporated 
1600 West Tacoma Street   
Broken Arrow, OK 74012 
 
RE: cei-13-norman.ok-comp#1  
 
Dear Min: 
 
Your report number P1402521 has been amended for the samples submitted to our laboratory on 
June 24, 2014.  The oxygen result has been corrected for the sample labeled R7-70-100-70-24-
ECD. The revised page has been indicated by the “Revised Page” footer located at the bottom right 
of the page. 
 
All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality 
assurance program.  The test results meet requirements of the current NELAP and DoD-ELAP 
standards, where applicable, and except as noted in the laboratory case narrative provided.  For a 
specific list of NELAP and DoD-ELAP-accredited analytes, refer to the certifications section at 
www.alsglobal.com.  Results are intended to be considered in their entirety and apply only to the 
samples analyzed and reported herein.   
 
If you have any questions, please call me at (805) 526-7161. 
 
Respectfully submitted, 
 
ALS | Environmental 
 
 
 
 
Kelly Horiuchi 
Laboratory Director 
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Client:  Air Hygiene, Incorporated        Service Request No: P1402521 
Project:  cei-13-norman.ok-comp#1      
_______________________________________________________________________________ 
 

CASE NARRATIVE 

 
The samples were received intact under chain of custody on June 24, 2014 and were stored in 
accordance with the analytical method requirements.  Please refer to the sample acceptance check 
form for additional information. The results reported herein are applicable only to the condition of 
the samples at the time of sample receipt. 
 
Fixed Gases Analysis 
 
The samples were analyzed for fixed gases (oxygen/argon, nitrogen, methane and carbon 
dioxide) according to modified EPA Method 3C (triplicate injection) using a gas chromatograph 
equipped with a thermal conductivity detector (TCD).  This procedure is described in laboratory 
SOP VOA-EPA3C.  This method is not included on the laboratory’s NELAP or AIHA-LAP scope of 
accreditation. 
______________________________________________________________________________________ 
 
The results of analyses are given in the attached laboratory report.  All results are intended to be considered in their 
entirety, and ALS Environmental (ALS) is not responsible for utilization of less than the complete report. 
 
Use of ALS Environmental (ALS)’s Name. Client shall not use ALS’s name or trademark in any marketing or reporting 
materials, press releases or in any other manner (“Materials”) whatsoever and shall not attribute to ALS any test result, 
tolerance or specification derived from ALS’s data (“Attribution”) without ALS’s prior written consent, which may be withheld 
by ALS for any reason in its sole discretion.  To request ALS’s consent, Client shall provide copies of the proposed Materials 
or Attribution and describe in writing Client’s proposed use of such Materials or Attribution. If ALS has not provided written 
approval of the Materials or Attribution within ten (10) days of receipt from Client, Client’s request to use ALS’s name or 
trademark in any Materials or Attribution shall be deemed denied.  ALS may, in its discretion, reasonably charge Client for 
its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the unauthorized use of ALS’s 
name or trademark may cause ALS to incur irreparable harm for which the recovery of money damages will be inadequate.  
Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief.  For questions contact 
the laboratory. 
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ALS Environmental – Simi Valley 

Certifications, Accreditations, and Registrations 

 

Agency Web Site Number 

AIHA http://www.aihaaccreditedlabs.org 101661 

Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0694 

DoD ELAP http://www.pjlabs.com/search-accredited-labs L11-203 

Florida DOH 
(NELAP) http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm  E871020 

Maine DHHS http://www.maine.gov/dhhs/mecdc/environmental-health/water/dwp-
services/labcert/labcert.htm  2012039 

Minnesota DOH 
(NELAP) http://www.health.state.mn.us/accreditation 494864 

New Jersey DEP 
(NELAP) http://www.nj.gov/dep/oqa/  CA009 

New York DOH 
(NELAP) http://www.wadsworth.org/labcert/elap/elap.html  11221 

Oregon PHD 
(NELAP) 

http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaborat
oryAccreditation/Pages/index.aspx CA200007 

Pennsylvania DEP http://www.depweb.state.pa.us/labs  68-03307 
(Registration) 

Texas CEQ 
(NELAP) http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704413-

13-4 
Utah DOH  
(NELAP) http://www.health.utah.gov/lab/labimp/certification/index.html  CA01627201

3-3 

Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C946 

Analyses were performed according to our laboratory’s NELAP and DoD-ELAP approved quality assurance 
program.  A complete listing of specific NELAP and DoD-ELAP certified analytes can be found in the 
certifications section at www.alsglobal.com, or at the accreditation body’s website.   
 
Each of the certifications listed above have an explicit Scope of Accreditation that applies to specific 
matrices/methods/analytes; therefore, please contact the laboratory for information corresponding to a 
particular certification.   
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Client: Air Hygiene, Incorporated Service Request: P1402521
Project ID: cei-13-norman.ok-comp#1

Date Received: 6/24/2014
Time Received: 09:30

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
R7-70-100-70%-24-ECD P1402521-001 Air 6/23/2014 00:00 X

R8-70-100-70%-24-ECD P1402521-003 Air 6/23/2014 00:00 X

R9-70-100-70%-24-ECD P1402521-005 Air 6/23/2014 00:00 X

R4-30-70-30%-24-ECD P1402521-007 Air 6/23/2014 00:00 X

R5-30-70-30%-24-ECD P1402521-009 Air 6/23/2014 00:00 X

ALS ENVIRONMENTAL

DETAIL SUMMARY REPORT
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ALS Environmental
Sample Acceptance Check Form

Client: Air Hygiene, Incorporated Work order: P1402521
Project: cei-13-norman.ok-comp#1
Sample(s) received on: 6/24/14 Date opened: 6/24/14 by: KKELPE

Note:  This form is used for all samples received by ALS.  The use of this form for custody seals is strictly meant to indicate presence/absence and not as an indication of 

compliance or nonconformity.  Thermal preservation and pH will only be evaluated either at the request of the client and/or as required by the method/SOP.
Yes No N/A

1 Were sample containers properly marked with client sample ID?   
2 Container(s) supplied by ALS?   
3 Did sample containers arrive in good condition?   
4 Were chain-of-custody papers used and filled out?   
5 Did sample container labels and/or tags agree with custody papers?   
6 Was sample volume received adequate for analysis?   
7 Are samples within specified holding times?   
8 Was proper temperature (thermal preservation) of cooler at receipt adhered to?   

9 Was a trip blank received?   
10 Were custody seals on outside of cooler/Box?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   
Were custody seals on outside of sample container?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   

11   
 Is there a client indication that the submitted samples are pH preserved?   
 Were VOA vials checked for presence/absence of air bubbles?   

  
12 Tubes:                 Are the tubes capped and intact?   

                             Do they contain moisture?   
13 Badges:                Are the badges properly capped and intact?   

                             Are dual bed badges separated and individually capped and intact?   

Lab Sample ID Container Required Received Adjusted VOA Headspace

Description pH * pH pH (Presence/Absence) Comments

10 L Tedlar Bag 

5.0 L Tedlar Bag 

10 L Tedlar Bag 

5.0 L Tedlar Bag 

10 L Tedlar Bag 

5.0 L Tedlar Bag 

10 L Tedlar Bag 

5.0 L Tedlar Bag 

Chain of Custody is missing TAT

       RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)

P1402521-003.01
P1402521-004.01
P1402521-005.01

Do containers have appropriate preservation, according to method/SOP or Client specified information?

Does the client/method/SOP require that the analyst check the sample pH and if necessary alter it?

Receipt / Preservation

P1402521-001.01
P1402521-002.01

P1402521-006.01
P1402521-007.01
P1402521-008.01

  Explain any discrepancies: (include lab sample ID numbers):
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ALS Environmental
Sample Acceptance Check Form

Client: Air Hygiene, Incorporated Work order: P1402521
Project: cei-13-norman.ok-comp#1
Sample(s) received on: 6/24/14 Date opened: 6/24/14 by: KKELPE

Lab Sample ID Container Required Received Adjusted VOA Headspace Receipt / Preservation

Description pH * pH pH (Presence/Absence) Comments

10 L Tedlar Bag 

5.0 L Tedlar Bag 

       RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)

P1402521-009.01
P1402521-010.01

  Explain any discrepancies: (include lab sample ID numbers):
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Sample ID: R7-70-100-70%-24-ECD ALS Project ID: P1402521
Client Project ID: cei-13-norman.ok-comp#1 ALS Sample ID: P1402521-001

 
 
Test Code: EPA Method 3C Modified Date Collected: 6/23/14
Instrument ID: HP5890 II/GC1/TCD Date Received: 6/24/14
Analyst: Nalini Lall Date Analyzed: 6/26/14
Sample Type: 10 L Tedlar Bag Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
  

   
  

     CAS # Compound Result MRL  Data
%, v/v %, v/v  Qualifier

7782-44-7
7440-37-1

Oxygen + 
Argon 15.3  0.10   

7727-37-9 Nitrogen 79.8  0.10   
74-82-8 Methane ND 0.10   
124-38-9 Carbon Dioxide 4.94  0.10   

ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
 
 

3C_2X XLT   - Page No :P1402521R_3CR_1406271557_SC xls - Sample
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Sample ID: R8-70-100-70%-24-ECD ALS Project ID: P1402521
Client Project ID: cei-13-norman.ok-comp#1 ALS Sample ID: P1402521-003

 
 
Test Code: EPA Method 3C Modified Date Collected: 6/23/14
Instrument ID: HP5890 II/GC1/TCD Date Received: 6/24/14
Analyst: Nalini Lall Date Analyzed: 6/26/14
Sample Type: 10 L Tedlar Bag Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
  

   
  

     CAS # Compound Result MRL  Data
%, v/v %, v/v  Qualifier

7782-44-7
7440-37-1

Oxygen + 
Argon 15.6  0.10   

7727-37-9 Nitrogen 79.7  0.10   
74-82-8 Methane ND 0.10   
124-38-9 Carbon Dioxide 4.69  0.10   

ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Sample ID: R9-70-100-70%-24-ECD ALS Project ID: P1402521
Client Project ID: cei-13-norman.ok-comp#1 ALS Sample ID: P1402521-005

 
 
Test Code: EPA Method 3C Modified Date Collected: 6/23/14
Instrument ID: HP5890 II/GC1/TCD Date Received: 6/24/14
Analyst: Nalini Lall Date Analyzed: 6/26/14
Sample Type: 10 L Tedlar Bag Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
  

   
  

     CAS # Compound Result MRL  Data
%, v/v %, v/v  Qualifier

7782-44-7
7440-37-1

Oxygen + 
Argon 15.1  0.10   

7727-37-9 Nitrogen 79.8  0.10   
74-82-8 Methane ND 0.10   
124-38-9 Carbon Dioxide 5.09  0.10   

ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Sample ID: R4-30-70-30%-24-ECD ALS Project ID: P1402521
Client Project ID: cei-13-norman.ok-comp#1 ALS Sample ID: P1402521-007

 
 
Test Code: EPA Method 3C Modified Date Collected: 6/23/14
Instrument ID: HP5890 II/GC1/TCD Date Received: 6/24/14
Analyst: Nalini Lall Date Analyzed: 6/26/14
Sample Type: 10 L Tedlar Bag Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
  

   
  

     CAS # Compound Result MRL  Data
%, v/v %, v/v  Qualifier

7782-44-7
7440-37-1

Oxygen + 
Argon 15.5  0.10   

7727-37-9 Nitrogen 79.7  0.10   
74-82-8 Methane ND 0.10   
124-38-9 Carbon Dioxide 4.79  0.10   

ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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RESULTS OF ANALYSIS

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Sample ID: R5-30-70-30%-24-ECD ALS Project ID: P1402521
Client Project ID: cei-13-norman.ok-comp#1 ALS Sample ID: P1402521-009

 
 
Test Code: EPA Method 3C Modified Date Collected: 6/23/14
Instrument ID: HP5890 II/GC1/TCD Date Received: 6/24/14
Analyst: Nalini Lall Date Analyzed: 6/26/14
Sample Type: 10 L Tedlar Bag Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
  

   
  

     CAS # Compound Result MRL  Data
%, v/v %, v/v  Qualifier

7782-44-7
7440-37-1

Oxygen + 
Argon 16.7  0.10   

7727-37-9 Nitrogen 79.3  0.10   
74-82-8 Methane ND 0.10   
124-38-9 Carbon Dioxide 3.97  0.10   

ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Sample ID: Method Blank ALS Project ID: P1402521
Client Project ID: cei-13-norman.ok-comp#1 ALS Sample ID: P140626-MB

 
 
Test Code: EPA Method 3C Modified Date Collected: NA
Instrument ID: HP5890 II/GC1/TCD Date Received: NA
Analyst: Nalini Lall Date Analyzed: 6/26/14
Sample Type: 10 L Tedlar Bag Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
  

   
  

     CAS # Compound Result MRL  Data
%, v/v %, v/v  Qualifier

7782-44-7
7440-37-1

Oxygen + 
Argon ND 0.10   

7727-37-9 Nitrogen ND 0.10   
74-82-8 Methane ND 0.10   
124-38-9 Carbon Dioxide ND 0.10   

ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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LABORATORY REPORT 
 
 
 
July 3, 2014 
 
 
 
Min Lee 
Air Hygiene, Incorporated 
1600 West Tacoma Street   
Broken Arrow, OK 74012 
 
RE: cei-13-norman.ok-comp#1  
 
Dear Min: 
 
Your report number P1402494 has been amended for the samples submitted to our laboratory on 
June 21, 2014.  The results for R2-0-30-0%-30 ECD-backup have been corrected. The revised page 
has been indicated by the “Revised Page” footer located at the bottom right of the page. 
 
All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality 
assurance program.  The test results meet requirements of the current NELAP and DoD-ELAP 
standards, where applicable, and except as noted in the laboratory case narrative provided.  For a 
specific list of NELAP and DoD-ELAP-accredited analytes, refer to the certifications section at 
www.alsglobal.com.  Results are intended to be considered in their entirety and apply only to the 
samples analyzed and reported herein.   
 
If you have any questions, please call me at (805) 526-7161. 
 
Respectfully submitted, 
 
ALS | Environmental 
 
 
 
 
Kelly Horiuchi 
Laboratory Director 
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Client:  Air Hygiene, Incorporated        Service Request No: P1402494 
Project:  cei-13-norman.ok-comp#1      
_______________________________________________________________________________ 
 

CASE NARRATIVE 

 
The samples were received intact under chain of custody on June 21, 2014 and were stored in 
accordance with the analytical method requirements.  Please refer to the sample acceptance check 
form for additional information. The results reported herein are applicable only to the condition of 
the samples at the time of sample receipt. 
 
The primary sample for R2-0-30-0%-30-ECD went flat before the analysis could be performed; 
therefore the back-up sample was analyzed and reported.  
 
Fixed Gases Analysis 
 
The samples were analyzed for fixed gases (oxygen/argon, nitrogen, methane and carbon 
dioxide) according to EPA Method 3C (triplicate injection) using a gas chromatograph equipped 
with a thermal conductivity detector (TCD).  This procedure is described in laboratory SOP VOA-
EPA3C.  This method is not included on the laboratory’s NELAP or AIHA-LAP scope of 
accreditation. 
______________________________________________________________________________________ 
 
The results of analyses are given in the attached laboratory report.  All results are intended to be considered in their 
entirety, and ALS Environmental (ALS) is not responsible for utilization of less than the complete report. 
 
Use of ALS Environmental (ALS)’s Name. Client shall not use ALS’s name or trademark in any marketing or reporting 
materials, press releases or in any other manner (“Materials”) whatsoever and shall not attribute to ALS any test result, 
tolerance or specification derived from ALS’s data (“Attribution”) without ALS’s prior written consent, which may be withheld 
by ALS for any reason in its sole discretion.  To request ALS’s consent, Client shall provide copies of the proposed Materials 
or Attribution and describe in writing Client’s proposed use of such Materials or Attribution. If ALS has not provided written 
approval of the Materials or Attribution within ten (10) days of receipt from Client, Client’s request to use ALS’s name or 
trademark in any Materials or Attribution shall be deemed denied.  ALS may, in its discretion, reasonably charge Client for 
its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the unauthorized use of ALS’s 
name or trademark may cause ALS to incur irreparable harm for which the recovery of money damages will be inadequate.  
Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief.  For questions contact 
the laboratory. 
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ALS Environmental – Simi Valley 

Certifications, Accreditations, and Registrations 

 

Agency Web Site Number 

AIHA http://www.aihaaccreditedlabs.org 101661 

Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0694 

DoD ELAP http://www.pjlabs.com/search-accredited-labs L11-203 

Florida DOH 
(NELAP) http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm  E871020 

Maine DHHS http://www.maine.gov/dhhs/mecdc/environmental-health/water/dwp-
services/labcert/labcert.htm  2012039 

Minnesota DOH 
(NELAP) http://www.health.state.mn.us/accreditation 494864 

New Jersey DEP 
(NELAP) http://www.nj.gov/dep/oqa/  CA009 

New York DOH 
(NELAP) http://www.wadsworth.org/labcert/elap/elap.html  11221 

Oregon PHD 
(NELAP) 

http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaborat
oryAccreditation/Pages/index.aspx CA200007 

Pennsylvania DEP http://www.depweb.state.pa.us/labs  68-03307 
(Registration) 

Texas CEQ 
(NELAP) http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704413-

13-4 
Utah DOH  
(NELAP) http://www.health.utah.gov/lab/labimp/certification/index.html  CA01627201

3-3 

Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C946 

Analyses were performed according to our laboratory’s NELAP and DoD-ELAP approved quality assurance 
program.  A complete listing of specific NELAP and DoD-ELAP certified analytes can be found in the 
certifications section at www.alsglobal.com, or at the accreditation body’s website.   
 
Each of the certifications listed above have an explicit Scope of Accreditation that applies to specific 
matrices/methods/analytes; therefore, please contact the laboratory for information corresponding to a 
particular certification.   
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Client: Air Hygiene, Incorporated Service Request: P1402494
Project ID: cei-13-norman.ok-comp#1

Date Received: 6/21/2014
Time Received: 10:05

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
R1-0-30-0%-30 ECD P1402494-001 Air 6/19/2014 00:00 X

R2-0-30-0%-30 ECD-Backup P1402494-004 Air 6/20/2014 00:00 X

R3-0-30-0%-30 ECD P1402494-005 Air 6/20/2014 00:00 X

R10-90-100%-24 ECD P1402494-007 Air 6/20/2014 00:00 X

R11-90-100%-24 ECD P1402494-009 Air 6/20/2014 00:00 X

R12-90-100%-24 ECD P1402494-011 Air 6/20/2014 00:00 X
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ALS Environmental
Sample Acceptance Check Form

Client: Air Hygiene, Incorporated Work order: P1402494
Project: cei-13-norman.ok-comp#1
Sample(s) received on: 6/21/14 Date opened: 6/21/14 by: SANDERSON

Note:  This form is used for all samples received by ALS.  The use of this form for custody seals is strictly meant to indicate presence/absence and not as an indication of 

compliance or nonconformity.  Thermal preservation and pH will only be evaluated either at the request of the client and/or as required by the method/SOP.
Yes No N/A

1 Were sample containers properly marked with client sample ID?   
2 Container(s) supplied by ALS?   
3 Did sample containers arrive in good condition?   
4 Were chain-of-custody papers used and filled out?   
5 Did sample container labels and/or tags agree with custody papers?   
6 Was sample volume received adequate for analysis?   
7 Are samples within specified holding times?   
8 Was proper temperature (thermal preservation) of cooler at receipt adhered to?   

9 Was a trip blank received?   
10 Were custody seals on outside of cooler/Box?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   
Were custody seals on outside of sample container?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   

11   
 Is there a client indication that the submitted samples are pH preserved?   
 Were VOA vials checked for presence/absence of air bubbles?   

  
12 Tubes:                 Are the tubes capped and intact?   

                             Do they contain moisture?   
13 Badges:                Are the badges properly capped and intact?   

                             Are dual bed badges separated and individually capped and intact?   

Lab Sample ID Container Required Received Adjusted VOA Headspace

Description pH * pH pH (Presence/Absence) Comments

10 L Tedlar Bag 

5.0 L Tedlar Bag 

10 L Tedlar Bag 

5.0 L Tedlar Bag 

10 L Tedlar Bag 

5.0 L Tedlar Bag 

10 L Tedlar Bag 

5.0 L Tedlar Bag 

Sample -011: COC notes ID as R12-100%-24-ECD but the container label notes R12-90-100%-24 ECD

The container label was followed for login purposes.

       RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)

P1402494-006.01
P1402494-007.01
P1402494-008.01

  Explain any discrepancies: (include lab sample ID numbers):

Do containers have appropriate preservation, according to method/SOP or Client specified information?

Does the client/method/SOP require that the analyst check the sample pH and if necessary alter it?

Receipt / Preservation

P1402494-001.01
P1402494-002.01
P1402494-003.01
P1402494-004.01
P1402494-005.01
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ALS Environmental
Sample Acceptance Check Form

Client: Air Hygiene, Incorporated Work order: P1402494
Project: cei-13-norman.ok-comp#1
Sample(s) received on: 6/21/14 Date opened: 6/21/14 by: SANDERSON

Lab Sample ID Container Required Received Adjusted VOA Headspace Receipt / Preservation

Description pH * pH pH (Presence/Absence) Comments

10 L Tedlar Bag 

5.0 L Tedlar Bag 

10 L Tedlar Bag 

5.0 L Tedlar Bag 

       RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)

  Explain any discrepancies: (include lab sample ID numbers):

P1402494-009.01
P1402494-010.01
P1402494-011.01
P1402494-012.01
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Sample ID: R10-90-100%-24 ECD ALS Project ID: P1402494
Client Project ID: cei-13-norman.ok-comp#1 ALS Sample ID: P1402494-007

 
 
Test Code: EPA Method 3C Modified Date Collected: 6/20/14
Instrument ID: HP5890 II/GC1/TCD Date Received: 6/21/14
Analyst: Nalini Lall Date Analyzed: 6/23/14
Sample Type: 10 L Tedlar Bag Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
  

   
  

     CAS # Compound Result MRL  Data
%, v/v %, v/v  Qualifier

7782-44-7
7440-37-1

Oxygen + 
Argon 14.8  0.10   

7727-37-9 Nitrogen 79.9  0.10   
74-82-8 Methane ND 0.10   
124-38-9 Carbon Dioxide 5.34  0.10   

ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Sample ID: R11-90-100%-24 ECD ALS Project ID: P1402494
Client Project ID: cei-13-norman.ok-comp#1 ALS Sample ID: P1402494-009

 
 
Test Code: EPA Method 3C Modified Date Collected: 6/20/14
Instrument ID: HP5890 II/GC1/TCD Date Received: 6/21/14
Analyst: Nalini Lall Date Analyzed: 6/23/14
Sample Type: 10 L Tedlar Bag Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
  

   
  

     CAS # Compound Result MRL  Data
%, v/v %, v/v  Qualifier

7782-44-7
7440-37-1

Oxygen + 
Argon 14.9  0.10   

7727-37-9 Nitrogen 79.9  0.10   
74-82-8 Methane ND 0.10   
124-38-9 Carbon Dioxide 5.26  0.10   

ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Sample ID: R12-90-100%-24 ECD ALS Project ID: P1402494
Client Project ID: cei-13-norman.ok-comp#1 ALS Sample ID: P1402494-011

 
 
Test Code: EPA Method 3C Modified Date Collected: 6/20/14
Instrument ID: HP5890 II/GC1/TCD Date Received: 6/21/14
Analyst: Nalini Lall Date Analyzed: 6/23/14
Sample Type: 10 L Tedlar Bag Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
  

   
  

     CAS # Compound Result MRL  Data
%, v/v %, v/v  Qualifier

7782-44-7
7440-37-1

Oxygen + 
Argon 14.9  0.10   

7727-37-9 Nitrogen 79.8  0.10   
74-82-8 Methane ND 0.10   
124-38-9 Carbon Dioxide 5.21  0.10   

ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1

Client: Air Hygiene, Incorporated
Client Sample ID: Method Blank ALS Project ID: P1402494
Client Project ID: cei-13-norman.ok-comp#1 ALS Sample ID: P140623-MB

 
 
Test Code: EPA Method 3C Modified Date Collected: NA
Instrument ID: HP5890 II/GC1/TCD Date Received: NA
Analyst: Nalini Lall Date Analyzed: 6/23/14
Sample Type: 10 L Tedlar Bag Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
  

   
  

     CAS # Compound Result MRL  Data
%, v/v %, v/v  Qualifier

7782-44-7
7440-37-1

Oxygen + 
Argon ND 0.10   

7727-37-9 Nitrogen ND 0.10   
74-82-8 Methane ND 0.10   
124-38-9 Carbon Dioxide ND 0.10   

ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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APPENDIX G 
 

Field Data Sheets 
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