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REPORT CERTIFICATION 

I certify that this report and all attachments were prepared under my direction and/or 
supervision in accordance with a system designed to assure that qualified personnel properly 
gathered and evaluated the test information submitted. Based on my inquiry of the person or 
persons who performed the sampling and analysis relating to the performance test, the 
information submitted in this report is, to the best of my knowledge and belief, true, accurate, 
and complete. All exceptions are listed and explained in the test report. 

Signature: Printed Name: Sean H. Nguyen 

Title: Manager Date: June 6, 2021 
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SOURCE TEST REPORT SUMMARY 

Legal owner name and address: 

Equipment location: 

Unit tested: 

Facility ID: 

Devices ID: 

SCAQMD STE Source Test File: 

District Permit Engineer: 

District Source Test Engineer: 

Objective(s): 

Date tested: 

Test performed by: 

Test Method(s): 

Number of Replications: 

Transmix Heater 

D69 

P 20355 

Ms. Linda Dejbakhsh 
Phone: 909-396-2614 

Mr. Colin Eckerle 
Phone: 909-396-2476 

To conduct the source emission testing for the 
determination of oxides of nitrogen (NOx) and oxygen 
(O2), and flow RAA.  Also, process gas samples were 
collected and analyzed for sulfur contents according 
to SCAQMD Rule 431.1 and Method 307.91   

April 28, 2021 

AQE 

SCAQMD Method 2.1 – Flow Rate 
SCAQMD Method 4.1 – Moisture 
SCAQMD Method 100.1 – NOx, CO, CO2, and O2 
SCAQMD Method 307.91 – Sulfur Contents 

One continuous 60-minute traverse-sampled for 
NOx, CO, O2, CO2 concentrations, and three (3) 
runs volumetric flow rate RAA tests during 
normal operating load as described in the Facility 
Permit to Operate, Condition D182.1.  Ancillary 
testing included CO2, temperature, flow rate, and 
water 
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vapor.  Heater operating conditions were 
monitored and controlled by representative. 
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TABLE 2 
AQE’S INSTRUMENTAL REFERENCE METHOD SYSTEMS SPECIFICATIONS 

 
NOx Chemiluminescent Analyzer - CAI Model 600 

Response time (0-90%) ~1.5 seconds NO mode 
 ~1.7 second NOX mode 
Reproducibility 1% of full scale 
Minimum detectable conc. 0.05 ppm 
Linearity ±1% from 0.05 to 10,000 ppm 
Converter Vitreous Carbon  
Zero stability ±1 ppm in 24 hours 
Span stability ±1%  24 hours 
Output 0-10V, 5V, 1V, and 100mV 
 

SO2 Ultraviolet Analyzer - BOVAR Western Research Model 922 
Response time (0-90%) Less than 30 second 
Repeatability 1.0% of reading 
Zero drift ±1 ppm per hour 
Span drift ±1 ppm per hour 
Linearity ±1% from 0.05 to 2,000 ppm 
Data output 0-0.1 VDC, 0-1 VDC, 0-10 VDC 
 4 to 20 mA (0 to 1000 Ω) 

 
O2 Electrochemical Fuel Cell Analyzer - California Analytical Instruments Model 100 

Response time (0-90%) 3.0 seconds 
Zero drift  Less than 1% of full scale per 24 hours 
Span drift Less than 1% of full scale per 24 hours 
Noise Less than 1% of full scale 
Ranges 0-5, 0-10, and 0-25% 
Output 0-10V, 4-20mA 

 
CO2 Nondispersive Infrared Analyzer - California Analytical Instruments Model 3300A  

Response time (0-90%) 1.0 second 
Repeatability Within "0.5% of full scale 
Zero drift Less than 1% of full scale per 24 hours 
Span drift Less than 1% of full scale per 24 hours 
Display Digital (32 digits) 
Linearizer Within 1% of full scale  
Output     0.1, 1.0, 5.0, and 10.0 VDC 

 

Page 26 of 133



 

 

TABLE 2 
AQE’S INSTRUMENTAL REFERENCE METHOD SYSTEMS SPECIFICATIONS 

(CONT.) 
 

CO Gas Filter Correlation Analyzer - CAI Model 600 
Ranges 0-1, 2, 5, 10, 20, 50, 100, 200, 500, 1000ppm 
Response time (0-95%) 30 seconds 
Noise 0.05ppm RMS-with time constant of 30 

seconds 
Minimum detectable limit 0.10ppm 
Zero drift 0.2ppm 
Span drift 1.0% of full scale 
Linearity 1% 
Flow rate 0.5-2 lpm 
Rejection ratio Negligible interference from H2O and CO2 
Output 0-1V, 0-5V, 0-10V, 0-10 mV, and 0-100mV 

 
Microprocessor Hybrid Recorder - Yokogawa Model 2300 

Number of inputs 30 plus 20 auxiliary channels 
Scan cycle time 1 to 60 seconds selectable 
Recording resolution Analog trend - 0.04% of span 
A-D integration time 20ms (50Hz), 16.7ms (60Hz), and 100ms 

(50/60Hz) 
Temperature coefficient Zero drift; 0.01% of range per OC 
Temperature coefficient Span drift; 0.01% of range per OC 
Recording accuracy "0.2% of effective recording span 
Chart speeds 1 to 1,500 mm/hr 
Start time Programmable for measurement (scan) and 

printing start time or T log interval 
Differential calculation Between any channels (within the same range) 
Moving average For every 8 scans  
Interface RS-232C 
Math function Statistical  

 
Mobile Lab 

Fully insulated and air-conditioned
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FIGURE 2 
STACK TRAVERSE POINTS DIAGRAM 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Stack/Duct Diameter (ft): 27" Stack/Duct Orientation: Horizontal 
Upstream Distance (ft): 144" No. of Sample Ports: 2 
Downstream Distance (ft): 72" No. of Traverse Points: 16 

 
Traverse Point % of Stack Diameter Inside Wall Traverse Distance (in.) 

1 3.2 0.86 
2 10.5 2.84 
3 19.4 5.24 
4 32.3 8.72 
5 67.7 18.3 
6 80.6 21.8 
7 89.5 24.2 
8 96.8 26.1 
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FIGURE 3 
SCAQMD METHOD 2.1-4.1 SAMPLING TRAIN DIAGRAM 
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FIGURE 4 
SCAQMD METHOD 100.1 SAMPLING TRAIN DIAGRAM 
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APPENDIX A 
CARB AND SCAQMD CERTIFICATION 

CERTIFICATES
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APPENDIX B 
AQE’S STATEMENT OF “NO CONFLICT OF 

INTEREST”
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CERTIFICATE OF NO CONFLICT OF INTEREST 

 Air Quality Engineering, Inc. (AQE) is an independent source testing firm that is 

currently certified by the California Air Resources Board (CARB) and approved by the 

South Coast Air Quality Management District (SCAQMD) to perform compliance testing 

per Regional Clean Air Incentive Market (RECLAIM) rules and regulatory requirements. 

AQE has no ownership or financial interest in  or any of its subsidiaries. 

AQE has no conflict of interest and complies with the conditions established by 

SCAQMD Rule 304. 

Sean H. Nguyen 

Signature Printed Name 

Manager June 6, 2021  

Title Date 
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APPENDIX C 
TRANSMIX HEATER OPERATING DATA 
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Date/Time

Heater: STACK FLOW 

(RECLAIM) (mps) (NA) Raw 

Value

Heater: STACK FLOW DRY 

(RECLAIM) (SCFH) Raw Value

Heater: STACK FLOW WET 

(RECLAIM) (SCFH) Raw Value

Heater: STACK TEMPERATURE 

(DEGF) Raw Value

4/28/2021 8:05 5.72 106,751 127,846 613.8

4/28/2021 8:06 5.67 105,818 126,728 613.8

4/28/2021 8:07 5.69 106,191 127,175 613.8

4/28/2021 8:08 5.72 106,781 127,881 613.5

4/28/2021 8:09 5.7 106,408 127,434 613.5

4/28/2021 8:10 5.7 106,437 127,470 613.2

4/28/2021 8:11 5.65 105,474 126,316 613.5

4/28/2021 8:12 5.66 105,631 126,505 613.8

4/28/2021 8:13 5.68 106,005 126,952 613.8

4/28/2021 8:14 5.58 104,168 124,752 613.5

4/28/2021 8:15 5.4 100,779 120,694 613.8

4/28/2021 8:16 5.48 102,272 122,482 613.8

4/28/2021 8:17 5.49 102,459 122,705 613.8

4/28/2021 8:18 5.41 100,994 120,951 613.5

4/28/2021 8:19 5.51 102,832 123,152 613.8

4/28/2021 8:20 5.52 103,019 123,376 613.8

4/28/2021 8:21 5.51 102,861 123,187 613.5

4/28/2021 8:22 5.45 101,741 121,845 613.5

4/28/2021 8:23 5.46 101,975 122,126 613

4/28/2021 8:24 5.39 100,667 120,560 613

4/28/2021 8:25 5.46 101,956 122,103 613.2

4/28/2021 8:26 5.49 102,535 122,797 613

4/28/2021 8:27 5.44 101,620 121,701 612.8

4/28/2021 8:28 5.48 102,367 122,596 612.8

4/28/2021 8:29 5.4 100,873 120,806 612.8

4/28/2021 8:30 5.45 101,807 121,925 612.8

4/28/2021 8:31 5.5 102,741 123,043 612.8

4/28/2021 8:32 5.44 101,677 121,769 612.2

4/28/2021 8:33 5.41 101,135 121,120 612

4/28/2021 8:34 5.4 100,901 120,840 612.5

Run #1 5.528666667 103229.1667 123627.9 613.2866667

dscfm 1,720

4/28/2021 8:35 5.38 100,556 120,426 612.2

4/28/2021 8:36 5.38 100,593 120,471 611.8

4/28/2021 8:37 5.35 100,032 119,799 611.8

4/28/2021 8:38 5.38 100,621 120,505 611.5

4/28/2021 8:39 5.5 102,866 123,192 611.5

4/28/2021 8:40 5.43 101,557 121,625 611.5

4/28/2021 8:41 5.41 101,154 121,143 611.8

4/28/2021 8:42 5.41 101,154 121,143 611.8

4/28/2021 8:43 5.4 100,967 120,919 611.8

4/28/2021 8:44 5.41 101,154 121,143 611.8

4/28/2021 8:45 5.43 101,509 121,568 612

4/28/2021 8:46 5.43 101,528 121,591 611.8

4/28/2021 8:47 5.38 100,593 120,471 611.8

4/28/2021 8:48 5.36 100,219 120,023 611.8

4/28/2021 8:49 5.34 99,808 119,531 612.2

4/28/2021 8:50 5.43 101,490 121,545 612.2

4/28/2021 8:51 5.41 101,060 121,030 612.8

4/28/2021 8:52 5.36 100,126 119,911 612.8

4/28/2021 8:53 5.35 99,939 119,687 612.8

4/28/2021 8:54 5.36 100,126 119,911 612.8

4/28/2021 8:55 5.4 100,873 120,806 612.8

4/28/2021 8:56 5.39 100,667 120,560 613

4/28/2021 8:57 5.28 98,613 118,099 613

4/28/2021 8:58 5.24 97,866 117,205 613

4/28/2021 8:59 5.08 94,878 113,626 613

4/28/2021 9:00 5.17 96,559 115,639 613

4/28/2021 9:01 5.12 95,625 114,521 613

4/28/2021 9:02 5.18 96,745 115,863 613

4/28/2021 9:03 5.11 95,438 114,297 613

4/28/2021 9:04 5.14 95,998 114,968 613

Run #2 5.333666667 99677.13333 119373.9333 612.3433333

dscfm 1,661

4/28/2021 9:05 5.21 97,288 116,512 613.2

4/28/2021 9:06 5.12 95,625 114,521 613

4/28/2021 9:07 5.15 96,185 115,192 613

4/28/2021 9:08 5.18 96,745 115,863 613

4/28/2021 9:09 5.17 96,559 115,639 613

4/28/2021 9:10 5.17 96,541 115,618 613.2

4/28/2021 9:11 5.22 97,492 116,757 613

4/28/2021 9:12 5.16 96,390 115,437 612.8

4/28/2021 9:13 5.2 97,137 116,332 612.8

4/28/2021 9:14 5.2 97,137 116,332 612.8

4/28/2021 9:15 5.19 96,950 116,108 612.8

4/28/2021 9:16 5.14 96,043 115,022 612.5

4/28/2021 9:17 5.16 96,462 115,523 612

4/28/2021 9:18 5.19 97,023 116,195 612

4/28/2021 9:19 5.2 97,228 116,440 611.8

4/28/2021 9:20 5.21 97,415 116,664 611.8

4/28/2021 9:21 5.18 96,881 116,025 611.5

4/28/2021 9:22 5.2 97,255 116,473 611.5

4/28/2021 9:23 5.18 96,881 116,025 611.5

4/28/2021 9:24 5.19 97,068 116,249 611.5

4/28/2021 9:25 5.19 97,068 116,249 611.5

4/28/2021 9:26 5.24 98,030 117,402 611.2

4/28/2021 9:27 5.24 98,049 117,424 611

4/28/2021 9:28 5.18 96,926 116,079 611

4/28/2021 9:29 5.23 97,843 117,178 611.2

4/28/2021 9:30 5.25 98,190 117,593 611.5

4/28/2021 9:31 5.22 97,693 116,997 610.8

4/28/2021 9:32 5.26 98,469 117,927 610.5

4/28/2021 9:33 5.25 98,282 117,703 610.5

4/28/2021 9:34 5.25 98,254 117,670 610.8

Run #3 5.197666667 97170.3 116371.6333 611.9566667

dscfm 1,620
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APPENDIX D 
SCAQMD METHODS 2.1-4.1 DATA
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DATE: CALIBRATED BY: Tpham
DRY GAS METER: AQE2 STANDARD METER SN: 2961854
DRY GAS METER SN: 80797 LEAK TEST:   Yes CFM 22 "Hg
PRETEST Yi: 1.0407 P BAR:  30.08 (in Hg)

DGM DGM DGM STD STD STD TIME MTR BOX STD MTR BOX DGM
BEG VOL END VOL VOL (Vm) BEG VOL END VOL VOL (Vms) TEMP TEMP DELTA H DGM DELTA 

(FT3) (FT3) (FT3) (FT3) (FT3) (FT3) (min) oF oF (in H2O) Yi H@

615.525 621.252 5.727 746.356 752.000 5.644 25.00 66.0 69.0 0.15 1.02087 1.650
621.252 626.976 5.724 752.000 757.632 5.632 25.00 68.0 69.0 0.15 1.01863 1.651
626.976 632.702 5.726 757.632 763.256 5.624 25.00 69.0 69.0 0.15 1.01851 1.652

634.215 639.956 5.741 764.475 770.032 5.557 12.00 71.0 69.0 0.60 1.03073 1.554
639.956 645.690 5.734 770.032 775.584 5.552 12.00 73.0 69.0 0.60 1.02654 1.551
645.690 651.436 5.746 775.584 781.142 5.558 12.00 75.0 69.0 0.60 1.02373 1.542

653.105 658.900 5.795 782.548 788.225 5.677 7.00 77.0 69.0 2.10 1.01077 1.753
658.900 664.681 5.781 788.225 793.900 5.675 7.00 79.0 69.0 2.10 1.00494 1.748
664.681 670.460 5.779 793.900 799.562 5.662 7.00 81.0 69.0 2.10 1.00317 1.750

672.256 677.933 5.677 801.057 806.532 5.475 5.00 82.0 69.0 3.80 1.02151 1.724
677.933 683.605 5.672 806.532 812.000 5.468 5.00 82.0 69.0 3.80 1.02192 1.729
683.605 689.316 5.711 812.000 817.456 5.456 5.00 82.5 69.0 3.80 1.03026 1.735

1.0193 1.6700

YFM VALUE BETWEEN 0.95 AND 1.05 PASS
AVERAGE YFM DIVIDED BY 4 INDIVIDUAL YFM BETWEEN 0.98 AND 1.02 PASS

∆H @ ±0.20 "H2O PASS
SAMPLE VOLUME @ EACH FLOW RATE ≥5.0 FT

3 PASS
PRETEST CAL TO POSTTEST CAL <5% PASS

AIR QUALITY ENGINEERING, INC.
DRY GAS METER ANNUAL CALIBRATION DATA

AVERAGE

1/6/2021
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APPENDIX E 
SCAQMD METHOD 100.1 DATA
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Client: Test Date: 4/28/2021

Facility: Location: Stack

Unit: Transmix Heater Proj No.: 20-911

Pollutant/Diluent 

Monitor(s)

Analyzer FS 

Range

Upscale 

Gas Conc. 

ppm/% Time

Start/Stop 

Time, 

min:sec

Upscale 

Target 

Value, 

ppm/%

Analyzer 

Response, 

ppm/% Time

Start/Stop 

Time, 

min:sec

Upscale 

Target 

Value, 

ppm/%

Analyzer 

Response, 

ppm/%

O2 25 8.77 7:10 0:42 8.33 8.69 7:12 0:40 0.44 0.01

CO2 10 17.96 7:14 0:35 17.06 17.99 7:16 0:36 0.90 0.17

NOx 10 8.37 7:18 0:45 7.95 8.53 7:20 0:43 0.42 0.09

CO 10 8.78 7:22 0:57 8.34 8.79 7:25 1:02 0.44 0.05

Upscale Target Value = Upscale Reference Gas Value x 0.95

Downscale Target Value = Upscale Reference Gas Value - (0.95 x Upscale Reference Gas Value)

ANALYZER ZERO TO UPSCALE RESPONSE ANALYZER UPSCALE TO ZERO RESPONSE

AIR QUALITY ENGINEERING, INC.

CYCLE RESPONSE TIME TEST

EPA 40 CFR, PART 60, APPENDIX A
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Client: Unit Description:

Project No.: Test Location:

Test Date: Facility Name:

Test Condition: Test Performed by:

Run #:

Time

Data Point hh:mm % O2 % CO2 ppm NOx ppm CO ppm SO2

1 8:05 3.60 10.06 6.29 0.53

2 8:06 3.60 10.08 6.43 0.06

3 8:07 3.59 10.02 6.34 0.04

4 8:08 3.55 10.08 6.36 0.14

5 8:09 3.47 10.12 6.39 0.07

6 8:10 3.58 10.09 6.47 0.24

7 8:11 3.55 10.15 6.29 0.27

8 8:12 3.48 10.14 6.19 0.15

9 8:13 3.60 10.12 6.13 0.39

10 8:14 3.63 10.15 6.23 0.20

11 8:15 3.62 10.03 6.24 0.18

12 8:16 3.54 10.14 6.21 0.06

13 8:17 3.52 10.11 6.25 0.19

14 8:18 3.63 10.02 6.34 0.07

15 8:19 3.54 10.14 6.34 0.08

16 8:20 3.63 10.06 6.35 0.10

17 8:21 3.61 10.09 6.21 0.07

18 8:22 3.58 10.18 6.15 0.09

19 8:23 3.45 10.13 6.28 0.13

20 8:24 3.60 10.10 6.25 0.20

21 8:25 3.53 10.09 6.27 0.21

22 8:26 3.57 10.08 6.13 0.12

23 8:27 3.50 10.12 6.17 0.20

24 8:28 3.53 10.14 6.30 0.09

25 8:29 3.72 10.05 6.21 0.14

26 8:30 3.69 10.19 6.14 0.11

27 8:31 3.49 10.22 6.09 0.25

28 8:32 3.68 10.04 6.01 0.21

29 8:33 3.57 10.13 5.99 0.10

30 8:34 3.55 10.17 6.01 0.09

31 8:35 3.73 10.05 5.98 0.01

32 8:36 3.64 10.08 6.13 0.04

33 8:37 3.62 10.11 6.14 0.07

34 8:38 3.56 10.19 6.14 0.07

35 8:39 3.61 10.20 6.15 0.73

36 8:40 3.65 10.19 6.09 0.70

37 8:41 3.65 10.21 6.03 1.04

38 8:42 3.53 10.23 6.03 2.81

39 8:43 3.56 10.25 6.17 2.58

40 8:44 3.55 10.31 6.17 0.76

41 8:45 3.66 10.19 6.18 1.10

42 8:46 3.57 10.24 6.09 1.11

43 8:47 3.69 10.17 6.11 0.62

44 8:48 3.49 10.40 6.18 1.34

45 8:49 3.15 10.55 6.33 5.07

46 8:50 3.31 10.49 6.30 6.76

47 8:51 3.31 10.55 6.36 4.84

48 8:52 3.40 10.37 6.20 5.44

49 8:53 3.35 10.51 6.18 5.67

50 8:54 3.34 10.50 6.26 5.25

51 8:55 3.30 10.39 6.25 4.34

52 8:56 3.27 10.41 6.21 5.66

53 8:57 3.39 10.58 6.19 6.25

54 8:58 3.11 10.63 6.32 6.73

55 8:59 3.33 10.41 6.27 4.91

56 9:00 3.26 10.45 6.19 1.69

57 9:01 3.28 10.51 6.11 5.74

58 9:02 3.35 10.46 6.16 4.76

59 9:03 3.40 10.44 6.15 1.75

60 9:04 3.34 10.51 6.16 1.37

3.51 10.23 6.20 1.57 #DIV/0!

20-911

Air Quality Engineering, Inc.

Chart Recorder Data

Transmix Heater

Average

4/28/2021

As Found

West Port

Concentration
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Client: Unit Description:

Project No.: Test Location:

Test Date: Facility Name:

Test Condition: Test Performed by:

Run #:

Time

Data Point hh:mm % O2 % CO2 ppm NOx ppm CO ppm SO2

1 9:10 3.56 10.25 6.05 1.58

2 9:11 3.52 10.27 6.07 0.45

3 9:12 3.46 10.31 6.16 0.72

4 9:13 3.56 10.29 6.18 1.57

5 9:14 3.60 10.26 6.11 1.01

6 9:15 3.61 10.33 6.08 0.84

7 9:16 3.53 10.31 6.19 0.84

8 9:17 3.60 10.24 6.19 0.26

9 9:18 3.68 10.29 6.24 0.25

10 9:19 3.62 10.22 6.19 0.62

11 9:20 3.61 10.26 6.23 0.65

12 9:21 3.65 10.27 6.14 0.04

13 9:22 3.64 10.26 6.17 0.11

14 9:23 3.64 10.26 6.17 0.24

15 9:24 3.64 10.25 6.09 0.16

16 9:25 3.62 10.31 6.12 0.18

17 9:26 3.57 10.36 6.18 0.39

18 9:27 3.50 10.44 6.33 0.39

19 9:28 3.60 10.37 6.31 0.21

20 9:29 3.41 10.39 6.23 0.14

21 9:30 3.47 10.43 6.25 0.55

22 9:31 3.56 10.46 6.37 0.53

23 9:32 3.35 10.52 6.39 1.54

24 9:33 3.56 10.40 6.35 1.79

25 9:34 3.60 10.51 6.42 0.54

26 9:35 3.53 10.41 6.36 0.62

27 9:36 3.32 10.61 6.45 3.85

28 9:37 3.53 10.49 6.35 4.17

29 9:38 3.57 10.40 6.21 0.78

30 9:39 3.66 10.40 6.14 0.29

31 9:40 3.61 10.36 6.05 0.77

32 9:41 3.65 10.35 6.12 1.26

33 9:42 3.58 10.56 6.05 2.76

34 9:43 3.21 10.60 6.06 9.02

35 9:44 3.41 10.40 5.97 5.19

36 9:45 3.63 10.43 6.03 2.30

37 9:46 3.63 10.27 5.87 0.62

38 9:47 3.52 10.34 5.92 2.77

39 9:48 3.58 10.35 5.87 4.71

40 9:49 3.54 10.30 5.93 2.22

41 9:50 3.58 10.30 5.88 2.82

42 9:51 3.67 10.20 5.85 0.81

43 9:52 3.62 10.31 5.88 0.88

44 9:53 3.62 10.30 5.97 1.65

45 9:54 3.66 10.27 5.88 1.48

46 9:55 3.65 10.37 5.95 1.46

47 9:56 3.61 10.25 5.90 1.69

48 9:57 3.61 10.25 5.83 1.95

49 9:58 3.66 10.24 5.91 1.12

50 9:59 3.74 10.24 5.88 0.73

51 10:00 3.66 10.36 5.97 0.91

52 10:01 3.67 10.27 6.06 1.02

53 10:02 3.52 10.38 6.05 2.82

54 10:03 3.58 10.29 6.02 4.51

55 10:04 3.60 10.31 5.94 3.25

56 10:05 3.66 10.26 5.94 0.73

57 10:06 3.63 10.31 6.05 1.00

58 10:07 3.71 10.27 6.01 1.08

59 10:08 3.74 10.33 6.12 1.64

60 10:09 3.69 10.27 6.14 2.29

3.58 10.34 6.10 1.51 #DIV/0!

20-911

Air Quality Engineering, Inc.

Chart Recorder Data

Average

4/28/2021

As Found

South Port

Concentration
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Air Quality Engineering, Inc.

Source Test Calculations Method(s): AQMD 100.1

Client: Test Date: 04/28/21

Facility: Location: Stack

Unit Descrp: Test Cond: As Found

Proj Number:

Run #: 1

O2 (%) CO2 (%) NOx (ppmv) CO (ppmv)

A. Analyzer Range 10 20 10 10

Cal Gas Values

B. Zero 0.00 0.00 0.00 0.00

C. Mid 4.52 9.01 5.41 4.69

D. High 8.77 17.96 8.37 8.78

Cal Gas Pct of Range

E. Zero [100 x B/A] (<0.25%) 0.00 0.00 0.00 0.00

F. Mid [100 x C/A] (40-60%) 45.18 45.07 54.10 46.90

G. High [100 x D/A] (80-100%) 87.69 89.80 83.72 87.79

Anal Resp, Initial Time

H. Zero 7:30 0.00 -0.01 -0.01 0.02

I. Mid 7:45 4.54 9.06 5.44 4.70

J. High 7:35 8.78 17.99 8.41 8.80

Anal Cal Error, Initial (±2%)

K. Zero [100 x (H-B)/A] 0.0 -0.1 -0.1 0.2

L. Mid [100 x (I-C)/A] 0.2 0.2 0.3 0.1

M. High [100 x (J-D)/A] 0.1 0.1 0.4 0.2

Sys Bias Resp, Initial

N. Upscale Gas, Mid or High Mid Mid Mid Mid

O. Zero 7:50-8:00 0.01 0.06 0.01 0.01

P. Upscale 7:50-8:00 4.55 9.05 5.46 4.73

Sys Bias Error, Initial (±5%)

Q. Zero [100 x (O-H)/A] 0.1 0.4 0.2 -0.1

R. Upscale [100 x (P-(I or J))/A] 0.1 0.0 0.2 0.3

Data Point

1 8:05-9:04 3.51 10.23 6.20 1.57

2 9:10-10:09 3.58 10.34 6.10 1.51

3

4

5

6

7

8

9

10

11

12

Sys Bias Resp, Final

S. Zero 10:16-10:28 0.01 0.07 0.01 0.00

T. Upscale 10:16-10:28 4.56 9.02 5.50 4.67

Sys Bias Error, Final (±5%)

U. Zero [100 x (S-W)/A] 0.1 0.4 0.2 -0.2

V. Upscale [100 x (T-(X or Y))/A] 0.2 -0.2 0.6 -0.3

Anal Resp, Final

W. Zero 10:31 0.00 0.01 0.01 0.02

X. Mid 10:42 4.53 9.03 5.43 4.73

Y. High 10:37 8.80 18.02 8.41 8.77

Anal Cal Error, Final (±2%)

Z. Zero [100 x (W-B)/A] 0.0 0.1 0.1 0.2

AA. Mid [100 x (X-C)/A] 0.1 0.1 0.2 0.4

BB. High [100 x (Y-D)/A] 0.3 0.3 0.4 -0.1

System Drift (±3%)

CC. Zero [100 x (S-O)/A] 0.0 0.1 0.2 0.0

DD. Mid [100 x (T-P)/A] -0.1 -0.2 -0.1 0.3

0.2 0.2 0.0 -0.3

FF. Actual Avg Conc

GG. Actual Drift Corr Conc 3.547 10.284 6.151 1.540

3.516 10.270 6.074 1.533

HH. Correct to What Pct?

II. O2 or CO2? N/A N/A 3 3

JJ. Corrected Concentration N/A N/A O2 O2

N/A N/A 6.254 1.579

Notes: GG = {(FF - Avg(O+S)) x [(F or G)/(Avg(P+T) - Avg(O+S)]}

JJ (Cor to Pct O2)  = GG x (20.9 - HH)/(20.9 - O2 Conc)

(Cor to Pct CO2) = GG x HH/CO2 Conc
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Air Quality Engineering, Inc.

Source Test Calculations Method(s): AQMD 100.1

Client: Test Date: 04/28/21

Facility: l Location: Stack

Unit Descrp: Test Cond: As Found

Proj Number:

Run #: 2

O2 (%) CO2 (%) NOx (ppmv) CO (ppmv)

A. Analyzer Range 10 20 10 10

Cal Gas Values

B. Zero 0.00 0.00 0.00 0.00

C. Mid 4.52 9.01 5.41 4.69

D. High 8.77 17.96 8.37 8.78

Cal Gas Pct of Range

E. Zero [100 x B/A] (<0.25%) 0.00 0.00 0.00 0.00

F. Mid [100 x C/A] (40-60%) 45.18 45.07 54.10 46.90

G. High [100 x D/A] (80-100%) 87.69 89.80 83.72 87.79

Anal Resp, Initial Time

H. Zero 7:30 0.00 -0.01 -0.01 0.02

I. Mid 7:45 4.54 9.06 5.44 4.70

J. High 7:35 8.78 17.99 8.41 8.80

Anal Cal Error, Initial (±2%)

K. Zero [100 x (H-B)/A] 0.0 -0.1 -0.1 0.2

L. Mid [100 x (I-C)/A] 0.2 0.2 0.3 0.1

M. High [100 x (J-D)/A] 0.1 0.1 0.4 0.2

Sys Bias Resp, Initial

N. Upscale Gas, Mid or High Mid Mid Mid Mid

O. Zero 7:50-8:00 0.01 0.06 0.01 0.01

P. Upscale 7:50-8:00 4.55 9.05 5.46 4.73

Sys Bias Error, Initial (±5%)

Q. Zero [100 x (O-H)/A] 0.1 0.4 0.2 -0.1

R. Upscale [100 x (P-(I or J))/A] 0.1 0.0 0.2 0.3

Data Point

1 8:05-9:04 3.51 10.23 6.20 1.57

2 9:10-10:09 3.58 10.34 6.10 1.51

3

4

5

6

7

8

9

10

11

12

Sys Bias Resp, Final

S. Zero 10:16-10:28 0.01 0.07 0.01 0.00

T. Upscale 10:16-10:28 4.56 9.02 5.50 4.67

Sys Bias Error, Final (±5%)

U. Zero [100 x (S-W)/A] 0.1 0.4 0.2 -0.2

V. Upscale [100 x (T-(X or Y))/A] 0.2 -0.2 0.6 -0.3

Anal Resp, Final

W. Zero 10:31 0.00 0.01 0.01 0.02

X. Mid 10:42 4.53 9.03 5.43 4.73

Y. High 10:37 8.80 18.02 8.41 8.77

Anal Cal Error, Final (±2%)

Z. Zero [100 x (W-B)/A] 0.0 0.1 0.1 0.2

AA. Mid [100 x (X-C)/A] 0.1 0.1 0.2 0.4

BB. High [100 x (Y-D)/A] 0.3 0.3 0.4 -0.1

System Drift (±3%)

CC. Zero [100 x (S-O)/A] 0.0 0.1 0.2 0.0

DD. Mid [100 x (T-P)/A] -0.1 -0.2 -0.1 0.3

0.2 0.2 0.0 -0.3

FF. Actual Avg Conc

GG. Actual Drift Corr Conc 3.547 10.284 6.151 1.540

3.516 10.270 6.074 1.533

HH. Correct to What Pct?

II. O2 or CO2? N/A N/A 3 3

JJ. Corrected Concentration N/A N/A O2 O2

N/A N/A 6.254 1.579

Notes: GG = {(FF - Avg(O+S)) x [(F or G)/(Avg(P+T) - Avg(O+S)]}

JJ (Cor to Pct O2)  = GG x (20.9 - HH)/(20.9 - O2 Conc)

(Cor to Pct CO2) = GG x HH/CO2 Conc
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Air Quality Engineering, Inc.

Source Test Calculations Method(s): AQMD 100.1

Client: Test Date: 04/28/21

Facility: Location: Stack

Unit Descrp: Test Cond: As Found

Proj Number:

Run #: 3

O2 (%) CO2 (%) NOx (ppmv) CO (ppmv)

A. Analyzer Range 10 20 10 10

Cal Gas Values

B. Zero 0.00 0.00 0.00 0.00

C. Mid 4.52 9.01 5.41 4.69

D. High 8.77 17.96 8.37 8.78

Cal Gas Pct of Range

E. Zero [100 x B/A] (<0.25%) 0.00 0.00 0.00 0.00

F. Mid [100 x C/A] (40-60%) 45.18 45.07 54.10 46.90

G. High [100 x D/A] (80-100%) 87.69 89.80 83.72 87.79

Anal Resp, Initial Time

H. Zero 7:30 0.00 -0.01 -0.01 0.02

I. Mid 7:45 4.54 9.06 5.44 4.70

J. High 7:35 8.78 17.99 8.41 8.80

Anal Cal Error, Initial (±2%)

K. Zero [100 x (H-B)/A] 0.0 -0.1 -0.1 0.2

L. Mid [100 x (I-C)/A] 0.2 0.2 0.3 0.1

M. High [100 x (J-D)/A] 0.1 0.1 0.4 0.2

Sys Bias Resp, Initial

N. Upscale Gas, Mid or High Mid Mid Mid Mid

O. Zero 7:50-8:00 0.01 0.06 0.01 0.01

P. Upscale 7:50-8:00 4.55 9.05 5.46 4.73

Sys Bias Error, Initial (±5%)

Q. Zero [100 x (O-H)/A] 0.1 0.4 0.2 -0.1

R. Upscale [100 x (P-(I or J))/A] 0.1 0.0 0.2 0.3

Data Point

1 8:05-9:04 3.51 10.23 6.20 1.57

2 9:10-10:09 3.58 10.34 6.10 1.51

3

4

5

6

7

8

9

10

11

12

13

14

15

16

Sys Bias Resp, Final

S. Zero 10:16-10:28 0.01 0.07 0.01 0.00

T. Upscale 10:16-10:28 4.56 9.02 5.50 4.67

Sys Bias Error, Final (±5%)

U. Zero [100 x (S-W)/A] 0.1 0.4 0.2 -0.2

V. Upscale [100 x (T-(X or Y))/A] 0.2 -0.2 0.6 -0.3

Anal Resp, Final

W. Zero 10:31 0.00 0.01 0.01 0.02

X. Mid 10:42 4.53 9.03 5.43 4.73

Y. High 10:37 8.80 18.02 8.41 8.77

Anal Cal Error, Final (±2%)

Z. Zero [100 x (W-B)/A] 0.0 0.1 0.1 0.2

AA. Mid [100 x (X-C)/A] 0.1 0.1 0.2 0.4

BB. High [100 x (Y-D)/A] 0.3 0.3 0.4 -0.1

System Drift (±3%)

CC. Zero [100 x (S-O)/A] 0.0 0.1 0.2 0.0

DD. Mid [100 x (T-P)/A] -0.1 -0.2 -0.1 0.3

0.2 0.2 0.0 -0.3

FF. Actual Avg Conc

GG. Actual Drift Corr Conc 3.547 10.284 6.151 1.540

3.516 10.270 6.074 1.533

HH. Correct to What Pct?

II. O2 or CO2? N/A N/A 3 3

JJ. Corrected Concentration N/A N/A O2 O2

N/A N/A 6.254 1.579

Notes: GG = {(FF - Avg(O+S)) x [(F or G)/(Avg(P+T) - Avg(O+S)]}

JJ (Cor to Pct O2)  = GG x (20.9 - HH)/(20.9 - O2 Conc)

(Cor to Pct CO2) = GG x HH/CO2 Conc
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AIR QUALITY ENGINEERING, INC.

Device Type DX200

Serial No. 12BC20473       

File Message AIR QUALITY ENGINEERING

Start Time 2021/04/28 06:24:00

Stop Time 2021/04/28 10:44:00

CH01 CH02 CH03 CH04

O2 CO2 NOx CO

% % PPM ppm

Date Time MAX MAX MAX MAX NOTE

2021/04/28 06:24:00 0.04 0.01 0.26 0.10

2021/04/28 06:25:00 0.02 0.00 0.26 0.03

2021/04/28 06:26:00 0.01 0.00 0.06 0.01

2021/04/28 06:27:00 0.01 0.00 0.02 0.03

2021/04/28 06:28:00 0.01 -0.01 0.10 0.03

2021/04/28 06:29:00 0.00 -0.01 0.02 0.03

2021/04/28 06:30:00 0.00 -0.01 0.08 0.03

2021/04/28 06:31:00 0.00 -0.01 0.06 0.02

2021/04/28 06:32:00 0.00 -0.01 0.03 0.04

2021/04/28 06:33:00 0.00 -0.01 0.03 0.07 NOX ZERO GAS

2021/04/28 06:34:00 0.00 -0.01 0.08 0.07

2021/04/28 06:35:00 0.00 -0.01 0.05 0.02

2021/04/28 06:36:00 0.00 0.19 1.50 0.02

2021/04/28 06:37:00 8.27 15.58 8.37 8.54

2021/04/28 06:38:00 8.11 14.29 8.46 8.68

2021/04/28 06:39:00 8.39 16.51 8.52 8.81

2021/04/28 06:40:00 8.54 17.81 8.35 8.86

2021/04/28 06:41:00 8.58 18.10 8.37 8.86

2021/04/28 06:42:00 8.59 18.21 8.42 8.82

2021/04/28 06:43:00 8.60 18.25 8.41 8.85 NOX SPAN GAS

2021/04/28 06:44:00 8.77 18.08 8.36 8.78

2021/04/28 06:45:00 0.16 0.31 8.44 0.44

2021/04/28 06:46:00 0.02 0.20 5.42 0.02

2021/04/28 06:47:00 0.01 0.13 5.42 0.02

2021/04/28 06:48:00 0.01 0.09 5.42 0.02

2021/04/28 06:49:00 0.01 0.06 5.44 0.01

2021/04/28 06:50:00 0.00 0.04 5.44 0.01 NOX MID GAS

2021/04/28 06:51:00 0.00 0.02 8.49 0.02

2021/04/28 06:52:00 0.00 0.01 8.72 0.66

2021/04/28 06:53:00 0.00 0.01 8.79 1.19

2021/04/28 06:54:00 0.00 0.00 8.72 1.10

2021/04/28 06:55:00 0.00 -0.01 8.72 1.04

2021/04/28 06:56:00 -0.01 -0.01 8.70 0.74

2021/04/28 06:57:00 0.00 -0.01 8.70 0.57 NO2GNOX

2021/04/28 06:58:00 3.61 9.36 8.70 0.50

2021/04/28 06:59:00 3.95 9.44 0.08 0.15

2021/04/28 07:00:00 3.86 4.30 0.06 0.05

2021/04/28 07:01:00 0.00 0.04 0.02 0.52

2021/04/28 07:02:00 0.00 0.02 0.03 0.52 NO2GNO

2021/04/28 07:03:00 -0.01 0.01 -0.01 0.23

2021/04/28 07:04:00 -0.01 0.00 0.04 0.19

2021/04/28 07:05:00 -0.01 0.00 0.15 0.01

2021/04/28 07:06:00 -0.01 -0.01 0.03 -0.01

2021/04/28 07:07:00 -0.01 -0.01 8.26 -0.04

2021/04/28 07:08:00 -0.01 -0.01 0.11 -0.31

2021/04/28 07:09:00 8.68 17.63 0.10 -0.09

2021/04/28 07:10:00 8.69 17.62 0.05 -0.03 RT-O2 SPAN GAS

2021/04/28 07:11:00 8.68 17.51 0.06 -0.02

2021/04/28 07:12:00 0.01 0.13 0.06 -0.01 RT-O2 ZERO GAS

2021/04/28 07:13:00 8.66 17.86 0.06 0.00

2021/04/28 07:14:00 8.77 17.99 0.03 0.01 RT-CO2 SPAN GAS

2021/04/28 07:15:00 8.77 17.98 0.08 0.01

2021/04/28 07:16:00 0.02 0.17 -0.02 0.02 RT-CO2 ZERO GAS
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AIR QUALITY ENGINEERING, INC.

Device Type DX200

Serial No. 12BC20473       

File Message AIR QUALITY ENGINEERING

Start Time 2021/04/28 06:24:00

Stop Time 2021/04/28 10:44:00

CH01 CH02 CH03 CH04

O2 CO2 NOx CO

% % PPM ppm

Date Time MAX MAX MAX MAX NOTE

2021/04/28 07:17:00 0.01 0.11 8.44 0.02

2021/04/28 07:18:00 0.00 0.07 8.53 0.02 RT-NOX SPAN GAS

2021/04/28 07:19:00 0.00 0.05 8.43 0.02

2021/04/28 07:20:00 0.00 0.03 0.09 0.12 RT-NOX ZERO GAS

2021/04/28 07:21:00 -0.01 0.01 0.10 8.71

2021/04/28 07:22:00 -0.01 0.00 0.13 8.79 RT-CO SPAN GAS

2021/04/28 07:23:00 -0.01 0.00 0.05 8.81

2021/04/28 07:24:00 -0.01 0.00 0.08 5.29

2021/04/28 07:25:00 -0.01 -0.01 0.05 0.05 RT-CO ZERO GAS

2021/04/28 07:26:00 -0.01 -0.01 0.10 0.02

2021/04/28 07:27:00 0.00 -0.01 0.00 0.01

2021/04/28 07:28:00 0.00 -0.01 0.01 0.01

2021/04/28 07:29:00 0.00 -0.01 0.01 0.01

2021/04/28 07:30:00 0.00 -0.01 -0.01 0.02 CE-ZERO GAS

2021/04/28 07:31:00 8.78 17.85 8.34 4.65

2021/04/28 07:32:00 8.78 17.85 8.44 8.81

2021/04/28 07:33:00 8.79 18.00 8.43 8.88

2021/04/28 07:34:00 8.78 18.00 8.51 8.78

2021/04/28 07:35:00 8.78 17.99 8.41 8.80 CE-SPAN GAS

2021/04/28 07:36:00 8.77 18.00 8.39 8.80

2021/04/28 07:37:00 8.77 18.00 8.45 10.88

2021/04/28 07:38:00 4.92 7.61 5.60 10.88

2021/04/28 07:39:00 4.37 8.13 5.45 10.88

2021/04/28 07:40:00 4.52 8.73 5.48 10.88

2021/04/28 07:41:00 4.54 9.08 5.64 4.72

2021/04/28 07:42:00 4.55 9.08 5.45 4.69

2021/04/28 07:43:00 4.54 9.05 5.45 4.68

2021/04/28 07:44:00 4.54 9.06 5.44 4.68

2021/04/28 07:45:00 4.54 9.06 5.44 4.70 CE-MID GAS

2021/04/28 07:46:00 4.54 9.99 5.43 4.67

2021/04/28 07:47:00 4.55 9.91 0.12 0.46

2021/04/28 07:48:00 4.55 9.05 0.12 0.01

2021/04/28 07:49:00 4.55 9.05 -0.02 0.01

2021/04/28 07:50:00 4.55 9.05 0.01 0.01 CB-O2+CO2

2021/04/28 07:51:00 4.55 9.06 0.02 0.02

2021/04/28 07:52:00 4.54 9.05 5.48 0.02

2021/04/28 07:53:00 0.02 0.14 5.49 0.02

2021/04/28 07:54:00 0.01 0.10 5.49 0.03

2021/04/28 07:55:00 0.01 0.06 5.46 0.02 CB-NOX

2021/04/28 07:56:00 0.01 0.04 5.50 0.02

2021/04/28 07:57:00 0.01 0.03 5.23 4.65

2021/04/28 07:58:00 0.01 0.02 0.01 4.72

2021/04/28 07:59:00 0.00 0.01 -0.01 4.73

2021/04/28 08:00:00 0.00 0.01 -0.01 4.73 CB-CO

2021/04/28 08:01:00 0.00 0.00 -0.02 4.77

2021/04/28 08:02:00 3.50 9.86 6.32 4.77

2021/04/28 08:03:00 3.62 9.92 6.35 2.10

2021/04/28 08:04:00 3.50 10.06 6.29 0.51

2021/04/28 08:05:00 3.60 10.06 6.29 0.53 START TEST

2021/04/28 08:06:00 3.60 10.08 6.43 0.06

2021/04/28 08:07:00 3.59 10.02 6.34 0.04

2021/04/28 08:08:00 3.55 10.08 6.36 0.14

2021/04/28 08:09:00 3.47 10.12 6.39 0.07
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AIR QUALITY ENGINEERING, INC.

Device Type DX200

Serial No. 12BC20473       

File Message AIR QUALITY ENGINEERING

Start Time 2021/04/28 06:24:00

Stop Time 2021/04/28 10:44:00

CH01 CH02 CH03 CH04

O2 CO2 NOx CO

% % PPM ppm

Date Time MAX MAX MAX MAX NOTE

2021/04/28 08:10:00 3.58 10.09 6.47 0.24

2021/04/28 08:11:00 3.55 10.15 6.29 0.27

2021/04/28 08:12:00 3.48 10.14 6.19 0.15

2021/04/28 08:13:00 3.60 10.12 6.13 0.39

2021/04/28 08:14:00 3.63 10.15 6.23 0.20

2021/04/28 08:15:00 3.62 10.03 6.24 0.18

2021/04/28 08:16:00 3.54 10.14 6.21 0.06

2021/04/28 08:17:00 3.52 10.11 6.25 0.19

2021/04/28 08:18:00 3.63 10.02 6.34 0.07

2021/04/28 08:19:00 3.54 10.14 6.34 0.08

2021/04/28 08:20:00 3.63 10.06 6.35 0.10

2021/04/28 08:21:00 3.61 10.09 6.21 0.07

2021/04/28 08:22:00 3.58 10.18 6.15 0.09

2021/04/28 08:23:00 3.45 10.13 6.28 0.13

2021/04/28 08:24:00 3.60 10.10 6.25 0.20

2021/04/28 08:25:00 3.53 10.09 6.27 0.21

2021/04/28 08:26:00 3.57 10.08 6.13 0.12

2021/04/28 08:27:00 3.50 10.12 6.17 0.20

2021/04/28 08:28:00 3.53 10.14 6.30 0.09

2021/04/28 08:29:00 3.72 10.05 6.21 0.14

2021/04/28 08:30:00 3.69 10.19 6.14 0.11

2021/04/28 08:31:00 3.49 10.22 6.09 0.25

2021/04/28 08:32:00 3.68 10.04 6.01 0.21

2021/04/28 08:33:00 3.57 10.13 5.99 0.10

2021/04/28 08:34:00 3.55 10.17 6.01 0.09

2021/04/28 08:35:00 3.73 10.05 5.98 0.01

2021/04/28 08:36:00 3.64 10.08 6.13 0.04

2021/04/28 08:37:00 3.62 10.11 6.14 0.07

2021/04/28 08:38:00 3.56 10.19 6.14 0.07

2021/04/28 08:39:00 3.61 10.20 6.15 0.73

2021/04/28 08:40:00 3.65 10.19 6.09 0.70

2021/04/28 08:41:00 3.65 10.21 6.03 1.04

2021/04/28 08:42:00 3.53 10.23 6.03 2.81

2021/04/28 08:43:00 3.56 10.25 6.17 2.58

2021/04/28 08:44:00 3.55 10.31 6.17 0.76

2021/04/28 08:45:00 3.66 10.19 6.18 1.10

2021/04/28 08:46:00 3.57 10.24 6.09 1.11

2021/04/28 08:47:00 3.69 10.17 6.11 0.62

2021/04/28 08:48:00 3.49 10.40 6.18 1.34

2021/04/28 08:49:00 3.15 10.55 6.33 5.07

2021/04/28 08:50:00 3.31 10.49 6.30 6.76

2021/04/28 08:51:00 3.31 10.55 6.36 4.84

2021/04/28 08:52:00 3.40 10.37 6.20 5.44

2021/04/28 08:53:00 3.35 10.51 6.18 5.67

2021/04/28 08:54:00 3.34 10.50 6.26 5.25

2021/04/28 08:55:00 3.30 10.39 6.25 4.34

2021/04/28 08:56:00 3.27 10.41 6.21 5.66

2021/04/28 08:57:00 3.39 10.58 6.19 6.25

2021/04/28 08:58:00 3.11 10.63 6.32 6.73

2021/04/28 08:59:00 3.33 10.41 6.27 4.91

2021/04/28 09:00:00 3.26 10.45 6.19 1.69

2021/04/28 09:01:00 3.28 10.51 6.11 5.74

2021/04/28 09:02:00 3.35 10.46 6.16 4.76

Page 70 of 133



AIR QUALITY ENGINEERING, INC.

Device Type DX200

Serial No. 12BC20473       

File Message AIR QUALITY ENGINEERING

Start Time 2021/04/28 06:24:00

Stop Time 2021/04/28 10:44:00

CH01 CH02 CH03 CH04

O2 CO2 NOx CO

% % PPM ppm

Date Time MAX MAX MAX MAX NOTE

2021/04/28 09:03:00 3.40 10.44 6.15 1.75

2021/04/28 09:04:00 3.34 10.51 6.16 1.37

2021/04/28 09:05:00 3.53 10.50 6.16 2.67

2021/04/28 09:06:00 3.50 10.38 6.03 1.88

2021/04/28 09:07:00 14.59 10.32 5.96 1.79

2021/04/28 09:08:00 14.58 10.20 1.36 -0.33 SWITCH PORT

2021/04/28 09:09:00 5.92 10.28 6.32 2.07

2021/04/28 09:10:00 3.56 10.25 6.05 1.58 CONTINUE

2021/04/28 09:11:00 3.52 10.27 6.07 0.45

2021/04/28 09:12:00 3.46 10.31 6.16 0.72

2021/04/28 09:13:00 3.56 10.29 6.18 1.57

2021/04/28 09:14:00 3.60 10.26 6.11 1.01

2021/04/28 09:15:00 3.61 10.33 6.08 0.84

2021/04/28 09:16:00 3.53 10.31 6.19 0.84

2021/04/28 09:17:00 3.60 10.24 6.19 0.26

2021/04/28 09:18:00 3.68 10.29 6.24 0.25

2021/04/28 09:19:00 3.62 10.22 6.19 0.62

2021/04/28 09:20:00 3.61 10.26 6.23 0.65

2021/04/28 09:21:00 3.65 10.27 6.14 0.04

2021/04/28 09:22:00 3.64 10.26 6.17 0.11

2021/04/28 09:23:00 3.64 10.26 6.17 0.24

2021/04/28 09:24:00 3.64 10.25 6.09 0.16

2021/04/28 09:25:00 3.62 10.31 6.12 0.18

2021/04/28 09:26:00 3.57 10.36 6.18 0.39

2021/04/28 09:27:00 3.50 10.44 6.33 0.39

2021/04/28 09:28:00 3.60 10.37 6.31 0.21

2021/04/28 09:29:00 3.41 10.39 6.23 0.14

2021/04/28 09:30:00 3.47 10.43 6.25 0.55

2021/04/28 09:31:00 3.56 10.46 6.37 0.53

2021/04/28 09:32:00 3.35 10.52 6.39 1.54

2021/04/28 09:33:00 3.56 10.40 6.35 1.79

2021/04/28 09:34:00 3.60 10.51 6.42 0.54

2021/04/28 09:35:00 3.53 10.41 6.36 0.62

2021/04/28 09:36:00 3.32 10.61 6.45 3.85

2021/04/28 09:37:00 3.53 10.49 6.35 4.17

2021/04/28 09:38:00 3.57 10.40 6.21 0.78

2021/04/28 09:39:00 3.66 10.40 6.14 0.29

2021/04/28 09:40:00 3.61 10.36 6.05 0.77

2021/04/28 09:41:00 3.65 10.35 6.12 1.26

2021/04/28 09:42:00 3.58 10.56 6.05 2.76

2021/04/28 09:43:00 3.21 10.60 6.06 9.02

2021/04/28 09:44:00 3.41 10.40 5.97 5.19

2021/04/28 09:45:00 3.63 10.43 6.03 2.30

2021/04/28 09:46:00 3.63 10.27 5.87 0.62

2021/04/28 09:47:00 3.52 10.34 5.92 2.77

2021/04/28 09:48:00 3.58 10.35 5.87 4.71

2021/04/28 09:49:00 3.54 10.30 5.93 2.22

2021/04/28 09:50:00 3.58 10.30 5.88 2.82

2021/04/28 09:51:00 3.67 10.20 5.85 0.81

2021/04/28 09:52:00 3.62 10.31 5.88 0.88

2021/04/28 09:53:00 3.62 10.30 5.97 1.65

2021/04/28 09:54:00 3.66 10.27 5.88 1.48

2021/04/28 09:55:00 3.65 10.37 5.95 1.46
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AIR QUALITY ENGINEERING, INC.

Device Type DX200

Serial No. 12BC20473       

File Message AIR QUALITY ENGINEERING

Start Time 2021/04/28 06:24:00

Stop Time 2021/04/28 10:44:00

CH01 CH02 CH03 CH04

O2 CO2 NOx CO

% % PPM ppm

Date Time MAX MAX MAX MAX NOTE

2021/04/28 09:56:00 3.61 10.25 5.90 1.69

2021/04/28 09:57:00 3.61 10.25 5.83 1.95

2021/04/28 09:58:00 3.66 10.24 5.91 1.12

2021/04/28 09:59:00 3.74 10.24 5.88 0.73

2021/04/28 10:00:00 3.66 10.36 5.97 0.91

2021/04/28 10:01:00 3.67 10.27 6.06 1.02

2021/04/28 10:02:00 3.52 10.38 6.05 2.82

2021/04/28 10:03:00 3.58 10.29 6.02 4.51

2021/04/28 10:04:00 3.60 10.31 5.94 3.25

2021/04/28 10:05:00 3.66 10.26 5.94 0.73

2021/04/28 10:06:00 3.63 10.31 6.05 1.00

2021/04/28 10:07:00 3.71 10.27 6.01 1.08

2021/04/28 10:08:00 3.74 10.33 6.12 1.64

2021/04/28 10:09:00 3.69 10.27 6.14 2.29

2021/04/28 10:10:00 3.68 10.20 5.97 2.54

2021/04/28 10:11:00 4.51 10.18 5.90 0.58

2021/04/28 10:12:00 4.55 8.83 0.01 -0.42

2021/04/28 10:13:00 4.59 9.31 0.02 -0.12

2021/04/28 10:14:00 4.61 9.39 0.04 -0.05

2021/04/28 10:15:00 4.58 9.01 0.01 -0.03

2021/04/28 10:16:00 4.56 9.02 0.01 0.00 CB-O2+CO2

2021/04/28 10:17:00 4.56 9.02 6.08 0.00

2021/04/28 10:18:00 0.03 0.15 5.44 0.00

2021/04/28 10:19:00 0.02 0.11 5.44 0.01

2021/04/28 10:20:00 0.01 0.07 5.50 0.01 CB-NOX

2021/04/28 10:21:00 0.01 0.05 5.54 0.02

2021/04/28 10:22:00 0.01 0.04 5.37 2.65

2021/04/28 10:23:00 0.01 0.03 0.10 4.67

2021/04/28 10:24:00 0.01 0.02 0.02 4.68

2021/04/28 10:25:00 0.01 0.01 0.04 4.67

2021/04/28 10:26:00 0.01 0.01 0.05 4.68

2021/04/28 10:27:00 0.01 0.01 0.06 4.67

2021/04/28 10:28:00 0.01 0.00 0.03 4.67 CB-CO

2021/04/28 10:29:00 0.01 0.00 0.02 0.28

2021/04/28 10:30:00 0.00 0.00 0.02 0.02

2021/04/28 10:31:00 0.00 0.00 0.01 0.02 CE-ZERO GAS

2021/04/28 10:32:00 0.00 0.00 0.08 0.03

2021/04/28 10:33:00 8.69 17.74 8.17 8.13

2021/04/28 10:34:00 8.69 17.99 8.44 8.86

2021/04/28 10:35:00 8.79 18.27 8.43 8.86

2021/04/28 10:36:00 8.81 18.27 8.40 8.77

2021/04/28 10:37:00 8.80 18.02 8.41 8.77 CE-SPAN GAS

2021/04/28 10:38:00 8.79 17.99 8.45 8.83

2021/04/28 10:39:00 8.78 17.99 8.43 8.84

2021/04/28 10:40:00 4.57 9.05 5.41 6.64

2021/04/28 10:41:00 4.53 9.08 5.44 4.73

2021/04/28 10:42:00 4.53 9.03 5.43 4.73 CE-MID GAS

2021/04/28 10:43:00 4.54 9.06 5.52 4.71

2021/04/28 10:44:00 4.54 9.05 5.47 4.71
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APPENDIX F 
SCAQMD METHOD 307.91 DATA
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APPENDIX G 
SOURCE TEST NOTIFICATION
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From:
To:
Cc:

Subject:
Date:

Good afternoon,

This email is a notification of an upcoming source test for the Transmix Heater at  located at 
 The source test is anticipated to start at approximately 9:00 am PDT on 

April 28, 2021. The source test will be performed in accordance with the conditionally approved 
protocol dated December 28, 2020, Reference #P20335 (STE Source Test File) and the Permit to 
Construct (A/N 617290). In addition to the source test, a Relative Accuracy Audit (RAA) will be 
conducted and samples will be collected for sulfur content analysis.

Please let me know if there are any questions regarding this notification.

Respectfully,

 
 

Page 86 of 133



APPENDIX H 
SOURCE TEST PROTOCOL APPROVAL
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
 

M E M O R A N D U M  
 
 

DATE: February 2, 2021 
 
TO: Thomas Liebel 
 
FROM: Bill Welch 
 
SUBJECT: Evaluation of Source Test Protocol: 
  (Requested by Marilyn Potter, December 29, 2020) 
 
IDENTIFICATION:  (FacID 800129) 
COMPANY:  
EQUIPMENT:  

 
 
REFERENCE: P 20335  (STE Source Test File) 
 
Source Test Engineering has completed the evaluation of the subject source test protocol for 
testing at  and has concluded that it is: 
 
CONDITIONALLY ACCEPTABLE 
Some of the applicable Rules and/or Permit Conditions, may not have been acceptably addressed, 
and/or the proposed sampling locations, and/or the proposed sampling and analytical methods will 
need to be modified before testing can commence.  Refer to the attached evaluation for a complete 
discussion concerning the modifications that must be implemented into this existing source test 
protocol. 
 
The attached evaluation has not been forwarded to the facility or the source testing firm.  It is the 
responsibility of the requestor to review the attached evaluation and forward it to the parties 
involved, if you concur with our findings.  If there are any questions, please contact Colin 
Eckerle at Ext. 2476. 
 
 
GK:CE 
 
Attachment 
 
cc: Colin Eckerle 
 Glenn Kasai 
 Marilyn Potter 
 Linda Dejbakhsh 
 
P20335 Evaluation.doc Rev: 1/7/2021 
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S O U T H  C O A S T  A I R  Q U A L I T Y  M A N A G E M E N T  D I S T R I C T  
Monitoring & Analysis Division/ Source Test Engineering 

S O U R C E  T E S T  P R O T O C O L  E V A L U A T I O N  
 

 
S/T ID: P 20335 
 
IDENTIFICATION: (A/N 617290) (FacID 800129) 
 
COMPANY:  
EQUIPMENT:  

 
LOCATION:  
 

TYPE OF TEST: Performance/ Compliance Protocol 
 

REASON FOR TEST: (Rule, Permit, Or Specified Conditions): 
  - CO 100 PPMV (Rule 1313(g)) 
 - CO 400 PPMV (Rule 1146) 
 - CO 2000 PPMV (Rule 407) 
 - NOx 7 PPMV (Rule 2012) 
 - NOx 9 PPMV (Rule 1146) 
 - NOx 40 PPMV (Rule 2012) 
 - NOx 8.38 lb/MMScf Natural Gas (Rule 2012) 
 - H2S (Rule 431.1)  
 - Permit Condition D29.2 & D182.1 
 

REQUESTED EVAL: NOx, CO, TRS, H2S 
REQUESTED BY: Marilyn Potter (Memo Dated December 29, 2020) 
 

TEST FIRM: Air Quality Engineering, Inc. 
DOCUMENT DATE December 20, 2020 
 
STE EVALUATOR: Colin Eckerle   EXT:  2476 REVIEW DATE:  February 2, 2021 
 
 
OVERVIEW OF EVALUATION: 
 
OVERALL 

CONFIDENCE IN 

SOURCE TEST 

PROPOSAL: 

 ACCEPTABLE 
 

 CONDITIONALLY 
 ACCEPTABLE 

 
 UNACCEPTABLE 

 

 NOT REVIEWED 

DEFICIENCIES 

IDENTIFIED: 

 Deficiency noted concerning proposed NOx, CO, TRS and H2S 
emission testing. 

 Deficiency noted concerning proposed sampling location(s) and/or 
representativeness with respect to process and required testing. 

 Deficiency noted concerning proposed stack velocity and/or fuel 
flow measurements. 
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MONITORING & ANALYSIS DIVISION * SOURCE TEST ENGINEERING BRANCH PAGE 

S O U R C E  T E S T  P R O T O C O L  E V A L U A T I O N

 

 

2

 

MODIFICATIONS 

OR REMEDIAL 

MEASURES 

REQUIRED: 

 There are some important reminders concerning proposed testing. 

 This source test proposal must be modified to address the 
deficiencies described in the following section of this evaluation, 
and the source testing which incorporates these modifications may 
proceed without further discussion. 

 
 
 
(REFER TO NEXT SECTION FOR COMPLETE DISCUSSION OF THESE DEFICIENCIES) 
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PROTOCOL REVIEW PAGE

S P E C I F I C R E Q U I R E M E N T S

 

 

3

This source test protocol has been reviewed by the Source Test Engineering Branch staff.  The 
following item(s) specifically explain the required modifications to the existing source test 
protocol which must be implemented, or items requiring further discussion or explanation, before 
testing can proceed: 
 
  Completeness of Application/Protocol/Report 
  Representativeness of Data & Process 
  Rule/Permit Fulfillment 
  Sampling & Analytical Methods 
  Quality Assurance 
  Calculations 
 
 
COMPLETENESS OF PROTOCOL/ REPORT 

  1) The report shall be submitted in both hardcopy and electronic (pdf) formats.  In 
addition, each page of the final test report (including raw analytical and field data, as 
well as other third-party reports) must have a unique and sequential page number 
which can be referenced in future correspondences. 

 
  2) An electronic copy of the Method 100.1 DAS output shall be submitted in Microsoft 

Excel (xls or xlsx) format with the test report.  The output must be continuous, with 
data at one minute intervals, starting from the pre-test calibrations, and ending after 
the post-test calibrations.  The spreadsheet shall include headers for each gas 
analyzed, and the date and time must be shown on each row of output. 

 
  3) Notification of the source test shall be made at least fourteen days prior to the source 

test.  Notifications shall be directed to Air Quality Engineers Linda Dejbakhsh 
(Phone: (909) 396-2614, email: ldejbakhsh@aqmd.gov) and Colin Eckerle (Phone: 
(909) 396-2476, email: ceckerle@aqmd.gov), and shall include the facility name, ID 
number and address, and the date and time of the source test. 

 
 
REPRESENTATIVENESS OF DATA & PROCESS 

  1) In order to establish the operating load of the equipment, the following parameters 
shall be monitored during sampling and documented in the final test report: 

 Natural gas and process gas flow rates measured using the facility fuel flow 
meters  

 Firing rate of the heater 
 Exhaust flow rate measured using the facility flow meter 
 Operating temperature of the heater 
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S P E C I F I C R E Q U I R E M E N T S
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  2) Prior to testing, gaseous stratification and cyclonic flow checks must be performed 
and documented in the test report. As an alternative to gaseous stratification testing, 

a stack traverse is performed, both the DAS output and the stripchart must be 
marked with the traverse point location each time the probe is moved. 

 
  3) Since the fuel usage will be taken, the following information must be recorded 

during testing and provided in the final source test report: 

 The fuel meter must be dedicated exclusively to that source or verified that only 
that source is operating during testing. 

 The fuel meter must be clearly identified and documented as to type (turbine, 
orifice, volumetric, etc.), make, model, serial no., and min/max flow. 

 A curren to a NIST 
traceable standard, or South Coast AQMD equivalent, or Method 1-4 Reference 
Method Velocity/Flowrate comparison (3-Run RAA). 

 Fuel meter corrections to standard temperature and pressure, and other 
corrections, if applicable, must be clearly shown. 

 Fuel readings are taken regularly throughout the testing interval, or at a minimum 
of start, mid, and finish of test for each operating load tested. Each meter reading 
interval shall not be less than 5 minutes or one meter revolution, whichever is 
more. 

 
  4) The tester shall confirm prior to testing that the dampener shown in Figure 1 of the 

test protocol is in the fully open position. The position of the dampener shall be 
documented in the final report.  

 
  5) The following NOx and CO emission limits listed in Section H of the permit are 

specified in terms of natural gas fuel: 
 

 CO 100 PPMV Natural Gas (Rule 1313(g)) 
 NOx 7 PPMV Natural Gas (Rule 2012) 
 NOx 9 PPMV Natural Gas (Rule 1146) 
 NOx 40 PPMV Natural Gas (Rule 2012) 
 NOx 8.38 lbs/MMScf Natural Gas (Rule 2012) 

 
 This is inconsistent with Permit Condition B59.1, which lists process gas and natural 
gas as permitted fuels for the heater (Device D69). During normal operation, the 
heater is typically fired on a combination of natural gas and process gas. The 
requestor is notified that, since only natural gas is specified in the above emission 
limits, it is unclear whether compliance determinations can be made while the 
equipment is fired on process gas.  
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S P E C I F I C R E Q U I R E M E N T S
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RULE/PERMIT FULFILLMENT 

  1) Testing must be conducted pursuant to the following Rule/Permit Conditions: 

 Permit Condition No. D29.2 & D182.1 
 
  2) Rule 431.1 requires a 4 hour sample to demonstrate compliance for sulfur emissions.  

To comply with the rule's sampling requirement, AQE noted in their January 11, 
2021 email that they will collect one 30 minute sample each operating hour.  A total 
of four samples will be collected over four operating hours. 

 
 
SAMPLING & ANALYTICAL METHODS 

  1) Stack oxygen concentrations greater than, or equal to 19% shall employ either the 
CO2 procedure for calculating oxygen corrected pollutant concentrations (see Source 
Test Protocol For Determining Oxygen Corrected Pollutant Concentrations From 
Combustion Sources With High Stack Oxygen Content Based On Carbon Dioxide 
Emissions), or the equivalent pound per million Btu procedure described in 
Section 8.0 of the Rule 1146 and 1146.1 protocol (see Compliance Protocol For The 
Measurement Of Nitrogen Oxides, Carbon Monoxide, And Oxygen From Sources 
Subject To South Coast Air Quality Management Rules 1146 And 1146.1).  The final 
test report must include all data and calculations required by the procedure used 
during the test. 

 
  2) Both the DAS and stripchart outputs are required for Method 100.1 documentation. 

The DAS output shall be at 1 minute intervals. Both the DAS and stripchart shall 
continuously record data beginning from the pre-test calibrations to the final post-
test calibrations. The chart speed and the date and time stamps must be clearly 
visible on the output. Any time gaps in the output will be viewed with suspicion. For 
example, the NO2 to NO converter efficiency check or the field portion of the 
Method 205 dilution check must be part of the continuous DAS and stripchart 
output. 

 
  3) Although Method 100.1 defines the quantifiable range as between 20 and 95 percent 

of the analyzer range, low level (non-zero) calibration gas may be injected before 
and after each test run to extend the lower quantifiable limit to 10 percent of the 
analyzer range. The low-level calibration gas concentration must be approximately 
10 percent of the range, and shall be injected directly at the analyzer (calibration 
error), and at the probe (system bias). The low-level gas injections must meet the 
calibration error, system bias, and drift performance criteria of Method 100.1. For 
very low pollutant concentrations, the procedures described in the South Coast 
AQMD's August 21, 2013 letter shall be considered for Method 100.1 measurements 
(see heading Exhaust Concentrations With High Dilution Of Ambient Air). 
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  4) The DAS data shall be used to calculate the Method 100.1 performance criteria. The 
DAS must be annotated so that the injection route (i.e.- direct to analyzer or system 
bias) is identified. Additionally, the DAS values used to check the performance 
criteria shall be highlighted so that the calculations may be verified. 

 
 
  5) The following attachments highlight the requirements whenever Method 100.1 

testing is specified or utilized: 
 ATTACHMENT A GENERAL CONTINUOUS GAS MONITORING REQUIREMENTS 
 ATTACHMENT B SAMPLE CONDITIONING REQUIREMENTS FOR METHOD 100.1 
 ATTACHMENT C NO2 TO NO CONVERSION TEST PROCEDURE 
 
  6) Reminder concerning continuous gas monitoring (Method 100.1):  A large number 

of source test reports concerning continuous gas monitoring Method 100.1 are being 
rejected because the reported gas values are below acceptable analyzer range limits.  
Be sure your gas analyzers can monitor source gas concentrations within 20-95% of 
analyzer full-scale ranges, and that appropriate calibration gases are on hand to 
validate these analyzer ranges.  Failure to do this may result in the rejection of all or 
part of the reported gaseous emission data, with a retest being the only remediation. 

 
  7) As a reminder for velocity pressure measurements (as described in Section 2.1.2 of 

Method 2.1) using typical 10-inch water column inclined-vertical manometers and 
Magnehelics, readings are not considered accurate if: 

 Average readings are less than 0.05" wc; 

 More than 10% of points are less than 0.05" wc (for traverses with more than 12 
points); and, 

 More than one point is less than 0.05" wc (for traverses less than 12 points). 
 
  8) As a further reminder, a standard Pitot tube shall be used for flow velocities that are 

less than 600 fpm. 
 
  9) As noted in AQE's January 25, 2021 email, the helium tracer gas procedure will only 

be conducted if the stack velocity pressure is unmeasurable using a standard Pitot 
tube and a Shortridge micro-electronic manometer.  Otherwise, South Coast AQMD 
Methods 1.1-4.1 will be followed to determine the heater flow RAA. 

 
 10) If helium tracer gas testing is conducted, AQE shall adhere to the procedures 

outlined in their January 25, 2021 email.  As was noted in their January 25 email, the 
presence of stratification shall also be addressed.  Following the EPA Method 205 
field verification with oxygen, a canister sample shall be collected through the 
Environics instrument to produce 50% He with the remainder being the dilution 
(non-oxygen) gas used in the Method 205 field verification.  This canister sample 
must be analyzed by the same laboratory that will be analyzing the tracer gas 
samples collected in the exhaust stack.  The difference between the expected and 
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measured He results must be discussed in the Test Critique section of the final 
report. 

 
 
QUALITY ASSURANCE 

  1) All applicable pieces of source test and process equipment used directly or indirectly 
for measurement of source test emission data must be calibrated, and the calibrations 
included in the final report (this includes gas meters, Pitot tubes, pressure gages, 
nozzles, temperature devices, calibration gases, fuel usage meters, totalizers, etc.). 

 
  2) Where appropriate, field blanks, reagent blanks and recovery spikes must be 

performed, and the information submitted with the source test report. Only reagent 
blanks may be deducted for emission calculations. 

 
  3) All raw data field data sheets, as well as recorder strip charts, must accompany the 

test report.  Additionally, all gas cylinders used to calibrate the analyzers must be 
certified, and a copy of the gas certificates shall be submitted with the report. 

 
  4) Where laboratory instrument analysis is required, instrument raw stripcharts, 

calibrations and standards, and limit of detection must be included in the source test 
report.  This also includes equipment trans -of-custo
describing all equipment and laboratory ID numbers, dates and times, required 
analysis, and the signature/initials of persons involved in transfers.  TCA analyses 
must also include trap burn-outs from previous test, if applicable. 

 
  5) Th - on-

reporting purposes.  Instead, non-detectable results are reported with respect to the 
limit of detection of the analytical instrument or method (e.g. report 0 

if detection limit is 10 micrograms/liter).  Non-detectable 
emission results must have supporting documentation to show that acceptable 
sample volume was collected pursuant to rule or permit limits and analytical method 
limit of detection. 

 
 
CALCULATIONS 

  1) All calculations concerning intermediate process, emission, and/or flow information 
must be shown and included in the final report.  This also applies to calculations 
concerning laboratory analyses. 
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PROTOCOL REVIEW PAGE

G E N E R A L  I N F O R M A T I O N

 

 

8

FINAL TEST REPORT 

 
The final Source Test Report must include the following information: 
 
1. - ARB 

Lab Approval or South Coast AQMD Lab Approval Program (LAP) document (if 
applicable). 

 
2. A brief opening statement identifying the Facility I.D., the equipment A/N, P/O, or Device 

I.D. and the reason(s) for testing (applicable rules permit conditions, etc.).  Include a copy of 
the Permit-to-Construct, Permit-to-Operate, or Facility Permit.  Also identify the test dates, 
the personnel on hand for the test, names, titles and phone numbers of responsible test firm 
and facility personnel. 

 
3. A summary of the Source Test results, including applicable rules and permit conditions 

(show allowable standards) and source test data properly formatted to satisfy these 
requirements. 

 
4. A brief process description.  Indicate equipment operation during testing; as well as any other 

information which may influence the final report. 
 
5. - test which you feel is useful in the 

interpretation of the test results. 
 
6. A simple schematic diagram of the process, showing the sampling location, with respect to 

the upstream and downstream flow disturbances.  Also include a cross- sectional diagram of 
the stack or duct at the sampling location, depicting the sampling points with respect to 
compass direction. 

 
7. The sampling and analytical procedures.  Be specific about all aspects of sampling and 

analysis.  Include diagrams of test equipment and methods. 
 
8. Complete raw field data, including production data indicative of the testing interval, lab 

analyses, and the test results (show all calculations). 
 
9. Current calibration data regarding all sampling and measuring equipment utilized during 

testing.  This also includes all laboratory calibrations, as well as facility fuel meter 
calibrations (see Source Testing Manual, Chapter III). 
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ATTACHMENT  A 

 

GENERAL CONTINUOUS GAS MONITORING REQUIREMENTS 
(p20335 evaluation 01072021_gk.doc : REV 2/2/2021 5:08:00 PM) 

 

The South Coast AQMD requires continuous gas monitoring equipment employing 
sample extraction and conditioning, and electronic detection, to be conducted strictly 
according to Method 100.1, with the emphasis upon representativeness, documentation, 
and quality assurance.  This includes, in part: 
 
1. Gas analyzers must meet minimum acceptable standards for method of detection, 

sensitivity, noise, precision, linearity, and interference (see TABLE 100.1-1 for 
details).  Also, the gas sample extraction and conditioning equipment (probe, filter, 
pump, conditioner, connective plumbing, etc., and data acquisition and logging 
equipment shall meet minimum acceptable specifications, as described in Method 
100.1. 

 
2. It is recommended that the entire sampling system for continuous gas monitoring 

instruments should be leak checked before and after each test run by evacuating the 
system to a minimum of 20 in. Hg vacuum, and plugging for a period of 5 minutes.  
The resultant loss of vacuum can not exceed 1 in. Hg during this period. 

 
3. Calibration of all analyzers must be accomplished at zero, mid span (40-60% of full 

scale range), and high span (80-95% of full scale range).  The lowest practicable 
range should be selected for monitoring, so that the measured emission values are 
within 20-95% of the range.  If a significant amount of the data are outside of this 
range, the data may be rejected, depending upon the application. 

 
4. The calibration gases must be certified according to EPA Protocol Number 1, or 

certified to an analytical accuracy of +1% and be NIST traceable (except cal gases 
used for system bias check), following EPA-600/R93/224, PA Traceability 
Protocol for Assay and Certification of Gaseo -2.  
Superblend or multi-component blend gas recertifications are based upon the 
individual component(s) with the shortest recertification date. 

 
5. Field calibrations employing gas dilution systems (mass flow or critical orifice) must 

be performed in accordance with EPA Method 205, "Gas Dilution Verification 
Protocol", or available South Coast AQMD Method, and supported with 
appropriate documentation.  A 5-point check is required. 

 
6. A calibration error check, and zero/span drift check must be performed before and 

after each test run. Calibration error must be less than +2% of the range of 
measurement for zero, mid, and high range calibration gases.  Zero/span drift must be 
less than +3% of the range of measurement. 

 
7. A system bias check must be performed before and after each test run by alternately 

introducing cal gases to the entire sampling system, then to the gas analyzer(s), for 
comparison.  The difference can not exceed +5% of the analyzer range. 

 
8. Semi-annual analyzer certifications consisting of linearity plot, calibration curve,  

response time, and interference response must be furnished with the other calibrations 
to satisfy Q/A documentational requirements. 
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ATTACHMENT  A (GENERAL CONTINUOUS GAS MONITORING 

REQUIREMENTS)

 

9. NOX measurement must be performed in the NOX mode of the analyzer.  An NO2 to 
NO converter is required if NO2 constitutes 5% or more of the total NOX in the 
sample stream, or the rule or permit condition requires "NOX" monitoring.  The NO2 
to NO converter must be at least 90% efficient (use the NO2 to NO converter 
efficiency procedure).  The converter should be high temperature (650oC) stainless 
steel, if no NH3 is present.  If NH3 is present in the sample stream, then a low 
temperature (350oC) molybdenum catalyst must be used in the converter.  This check 
must be done at the beginning of the test. 

 
10. The connective tubing from the probe to the sample conditioner must be heated above 

the dewpoint and the dewpoint reported.  The sample conditioner must be able to 
maintain a dewpoint temperature of 37oF or less.  (Refer to the 
Requirements for , for details) 

 
11. Data recorder resolution must be at least 0.5% of the range of measurement.  A data 

point for each contaminant/diluent monitored must be recorded at least once/minute.  
Analog chart recorders must have a minimum 10-inch chart width, with 100 minor 
divisions. 

 
12. All facets of testing must be continuously recorded. This includes the 3-point 

calibration, system bias, calibration error, and zero/span drift checks, which must 
precede and conclude each test run.  

 
13. All chart traces, or digital printouts, must be included in the final report and must be 

clearly identified as to: 
 
  location/source  range changes 
  operator initials  range of measurement 
  date/running times  calibrations 
  actual test interval  cal gas concentration/cyl. no. 
  contaminant/diluent  range of calibration 
 
14. When more than one gas trace is shown on a chart, the individual traces must be 

distinguishable by color coding or some other means (original charts may be 
submitted, and returned following evaluation).  If a gas measurement range has been 
"offset" from zero, or zero has been "transposed to the right side of the recorder chart, 
it must be clearly identified.  this offset should not be more than 5-small divisions of 
the chart.  This data must be corrected using the ratio of the offset. 

 
15. Gaseous measurements must be conducted a minimum of 15 continuous minutes at 

each load or specified condition, after the readings have stabilized (RECLAIM 
reference method sampling requires a minimum of 30 continuous minutes at each 
load for RATAs).  Processes having multiple exhausts exhibiting non-cyclic (i.e.  
steady- state) characteristics may alternatively be monitored using the above criteria.  
Otherwise, simultaneous sampling may be required. 

 
16. Sampling locations not meeting the minimum site selection standards for Method 1 

must be tested for absence of stratification.  (A gaseous constituent concentration 
profile differing more than 10% between any two monitoring points within the same 
cross-sectional plane of a stack or duct indicates stratification.)  If stratification is 
present, and alternate approved site selection or modification is not possible, then 
special monitoring (see Chapter X of the Source Testing Manual) will be required. 
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ATTACHMENT  B 

 

ADDENDUM TO "General Continuous Gas Monitoring Requirements" 
 
 

SAMPLE CONDITIONING REQUIREMENTS FOR METHOD 100.1 
 
For Method 100.1 tests, proper sample conditioning is essential for representative 
sampling.  Sample conditioning includes removal of particulate matter and moisture 
present in the sample gas stream.  The design of the sample conditioning system must be 
such that during the process of particulate and moisture removal, the pollutants of interest 
are not also removed from the gas stream.  Method 100.1 requires that  the tester select a 
system which will have a minimum "scrubbing" effect.  In particular, NO2 and SO2 are 
more susceptible to scrubbing than, for example NO or CO, because of their high 
solubility in water.  Since Method 100.1 is a reference method, it is required that a 
sample conditioning system cause only minimum loss of these pollutants. 
 
The South Coast AQMD recommends a gas sampling system which can be used 
universally1. (i.e. under all testing conditions).  The set-up includes a heated 1/4-inch 
stainless steel probe with a 50-80 micron size, sintered 316 stainless steel or ceramic 
filter at the tip; and a short (not more than 6 feet) heated Teflon line to the sample 
conditioning system.  The temperature of the probe and the Teflon line should be 
maintained at about 250oF.  The conditioning system consists of a pair of standard 
Greenburg-Smith impingers with the stems cut to about 1-inch length from the top, 
immersed in a bath containing water and dry ice pellets, and immediately followed by a 
thermo-electric cooler or permeation drier. The gas temperature at the outlet of the 
impinger shall be less than 60oF and the gas at the drier outlet shall be maintained at a 
dew point less than 37oF.  If the drier can not be directly connected to the impinger outlet, 
then a Teflon line heated to 10oF above the impinger outlet gas temperature can be used 
for connection.  Another particulate filter (about 5 microns) should be in the line right 
after the cooler/drier.  All the temperatures should be measured and recorded, preferably 
on a strip chart recorder.  If the moisture content of the exhaust gas is below 5% and the 
sample gas flow rate is less than 10 liters/minute, the impinger set-up need not be used, as 
long as no moisture condensation occurs in the system and the conditioned sample is 
maintained at the required dew point. 
 
PRECAUTIONS: Never allow the water in the impingers to accumulate more than 1/4 
of the impinger height.  Don't allow the water bath to become frozen around the 
impingers, or cracking of the glassware may result.  Assure that the thermo-electric 
cooler/permeation drier has adequate design capacity.  Follow a good maintenance 
schedule for the cooler/drier gas conditioning system. 
 
Other systems may be used, upon approval, emphasizing the requirements that water is 
removed immediately after separation from the gas stream, and minimal water contact 
with the gas stream is assured. 
 
 
 
1.  An example of a non-universally applicable water removal system is based on the 

refrigerated cooling coil principle.  A refrigerated cooling coil system can scrub out a 
high percentage of water soluble pollutants due to a comparatively long residence 
time, and intimate contact between the sample gases and the water droplets collected 
on the inside of the coil.  Consequently, it will show a high bias for the CEMS being 
tested if the sample gas contains a significant amount of NO2, compared to NOx or 
SO2, and therefore it may not be suitable in all cases. 
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ATTACHMENT  C 
ADDENDUM TO "General Continuous Gas Monitoring Requirements"

NO2 TO NO CONVERSION TEST PROCEDURE 

(Alternative to O3 Titration Method-40 CFR 50.1, Appendix F) 

1. NOx  Analyzer Requirements 
a. Full span range 0-20 ppm or 0-25 ppm 
b. Equipped with NO and NOx modes 
 

2. Auditing Gas Requirements 
a. NO2 in air (or N2): Use NO2 in air for a stainless steel converter. 
b. Concentration of NO2: 15 to 18 ppm      (C0, ppm) 
c. Recertification:  An audit gas should be recertified after six months. 
 

3. Calibration Gas Requirements 
a. Concentration:  NO (17 to 19 ppm) with less than 0.1 ppm NO2  High Span 
     NO (10 to 13 ppm) with less than 0.1 ppm NO2  Mid Span 
b. Zero Gas:   High purity N2 
 

4. Calibration of Analyzer: 
a. Calibrate NO mode with the NO calibration gases. 
b. Calibrate NOx mode with the same gases without any gain adjustment. 
b1. If the analyzer is equipped with two independent gain adjusting circuits, skip 4.b., then 

repeat 4.a. for the NOx mode. 
 

5. Conversion Efficiency (CE) Test 
a. Analyze the audit gas with NO mode.  Read and standardize concentration. (C1, ppm) 
b. Analyze the audit gas with NOx mode.  Read and standardize concentration. (C2, ppm) 
 

6. Calculation for Conversion Efficiency: 

 100
||

%
0

12 x
C

CC
CE    

7. Criteria for Acceptability of CE 
a. %CE must be larger than 90%. 
b. C1 must be less than 5% of total NOx (NO + NO2) in the NO2 audit gas (Section 2b). 
 
 
 
 

  
NOTE:  NO2 audit gas concentration of higher value than what is specified in Section 2. may be required 
where NO2 present in the exhaust gas being measured is greater than 30 ppm.  Select the NO2 gas within 
10% of the expected NO2 concentration in the exhaust. 
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APPENDIX I 
SCAQMD FACILITY PERMIT TO OPERATE 
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