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CH2M 
1000 Wilshire Boulevard  
Suite 2100 
Los Angeles, CA 90017 
O +1 213 538 1388 
F +1 213 538 1399 
www.ch2m.com 
 

South Coast Air Quality Management District 
Energy, Terminals, and Waste Management Permitting 
Engineering and Compliance Division 
21865 Copley Drive 
Diamond Bar, California 91765-4178 

December 8, 2017 

Subject: Results of the NOx Emissions Test of the Regenerative Thermal Oxidizer at the 
SFPP Norwalk Pump Station, Norwalk, California (Facility ID 110835), 
Permitted under SCAQMD Permit to Operate (Permit No. G46187, A/N 578777)   

To Whom it May Concern, 

This letter has been prepared on behalf of Kinder Morgan Energy Partners, L.P. (Kinder Morgan) to 
provide results of the nitrogen oxide (NOx) emissions test of the soil vapor extraction (SVE) and 
biosparge system at the SFPP, L.P. (SFPP) Norwalk Pump Station located at 15306 Norwalk Boulevard, 
Norwalk, California (Facility identification [ID] 110835). The SVE and biosparge system at the 
SFPP Norwalk Pump Station are operating under the South Coast Air Quality Management District 
(SCAQMD) permit to operate number (No.) G46187 (A/N 578777).  

As part of Condition 20 of the permit, a NOx emissions test of the burner of the new regenerative 
thermal oxidizer shall be performed within 90 days of initial operation of the SVE system. The SVE 
system was restarted on June 6, 2017. The NOx emissions test was conducted on August 29, 2017. 
Results of the NOx test, which was conducted by Montrose Air Quality Services, are included in the 
attached report. 

Please let us know if you have questions or need further information. I can be reached at 
(404) 323-1600.  

Regards, 
CH2M HILL Engineers, Inc. 

 
 

 
 

Eric Davis 
Project Manager 
 
 
c:    Steve Defibaugh, Kinder Morgan 
 
Attachment:  Source Test Report for Measurement of Oxides of Nitrogen Emissions, from a 

Regenerative Thermal Oxidizer (Montrose Air Quality Services, LLC, October 24, 2017)  
 



 

SOURCE TEST REPORT FOR 
MEASUREMENT OF OXIDES OF NITROGEN EMISSIONS 
FROM A REGENERATIVE THERMAL OXIDIZER 
 
 
PREPARED FOR: 
 
SFFP, L.P. 
15306 NORWALK BLVD. 
NORWALK, CALIFORNIA  90650 
 
 
FOR SUBMITTAL TO: 
 
SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT 
21865 COPLEY DRIVE 
DIAMOND BAR, CALIFORNIA 91765 
 
 
PREPARED BY: 
 
MONTROSE AIR QUALITY SERVICES, LLC 
1631 E. ST. ANDREW PL. 
SANTA ANA, CALIFORNIA  92705 
(714) 279-6777 
 
JOE RUBIO 
 
PROJECT NUMBER:  002AS2-214705 
 
TEST DATE:  AUGUST 29, 2017 
 
PRODUCTION DATE:  OCTOBER 24, 2017 
 
REPORT NUMBER:  R9315539 
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CONFIDENTIALITY STATEMENT 
 

Except as otherwise required by law or regulation, the information contained in 
this communication is intended exclusively for the individual or entity to which it is 
addressed.  This communication may contain information that is proprietary, 
privileged or confidential or otherwise legally exempt from disclosure.  If you are 
not the named addressee, you are not authorized to read, print, retain, copy, or 
disseminate this message or any part of it. 
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REPORT REVIEW AND CERTIFICATION 
 
 
 
 
 
 
I certify that all work performed in the preparation and production of this report was 
performed by me or under my supervision and that all data presented is authentic. 
 
 
 
 
 
 
 
 
 
 
I certify that I have also reviewed this report, both in form and content, and that all data, 
calculations, and presentations are authentic, accurate, and complete. 
 
To the best of our knowledge, the report has been checked for completeness and the 
results presented are accurate, error-free, legible, and representative of the actual 
emissions measured during the test, and do conform to the requirements of 
ASTM D7036-04, Standard Practice for Competence of Air Emission Testing Bodies 
(AETB’s). 
 
 

  
Date: 10/24/2017 

Joe Rubio   
Project Manager   
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GENERAL INFORMATION 
 

 
 Source: Regenerative Thermal Oxidizer 

Manufactured by Alliance Corp 
Rated at 0.9 MMBtu/hr 

 
Source Location: SFFP, L.P. 

15306 Norwalk Blvd. 
Norwalk, California 90650 

 
Facility ID: 110835 
 
Permit to Operate: Permit No. G46187, A/N 578777 
 
Consultant: CHM2 
 6 Hutton Centre Dr., Suite 700 
 Santa Ana, California 92707 
 
Contact: Vladimir Carino 

Telephone:  714-435-6017 
Email:  Vladimir.Carino@ch2m.com 

 
Agency: SCAQMD 

21865 Copley Drive 
Diamond Bar, California 91765 

 
Source Test Contractor: MAQS 

1631 E. St. Andrew Pl. 
Santa Ana, California 92705 
 

 
Project Manager: Joe Rubio  

Telephone:  (714) 332-8486 
Email:  jrubio@montrose-env.com 

 
Test Date: August 29, 2017 
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1.0 INTRODUCTION 
 
SFFP, L.P. operates a groundwater and soil vapor extraction system at its facility in 
Norwalk, California. As part of the system, the facility operates a regenerative thermal 
oxidizer (RTO).  The RTO was tested to show compliance with Permit to Operate No. 
G46187, A/N 578777. The permit was issued by the South Coast Air Quality 
Management District (SCAQMD) and a copy of the permit can be found in Appendix D.  
The permit requires compliance with SCAQMD Rule 1147 and limits the RTO burner to 
60 ppmv NOx at 3%O2 (or 0.073 lb/MMBtu). 
 
In order to show compliance with the permit conditions, source testing was performed to 
determine the oxides of nitrogen (NOx) emissions at the RTO exhaust after start-up, and 
in the unit’s as-found operating condition for a duration of thirty-two (32) minutes by 
SCAQMD Method 100.1 while the burners are at high fire. 
 
Montrose Air Quality Services, LLC (MAQS), was retained by CH2M, a consultant to 
SFFP, L.P. to perform the required testing.  MAQS qualifies as an independent testing 
laboratory under SCAQMD Rule 304 (no conflict of interest) and is certified by the 
SCAQMD to conduct testing for criteria pollutants according to District Methods.  
Appendix C contains MAQS’s certifications for the SCAQMD Laboratory Approval 
Program and ASTM A2LA Accreditation, as well as a Statement of No Conflict of Interest 
form. 
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2.0 EQUIPMENT AND PROCESS DESCRIPTION 
 
Regenerative Thermal Oxidizer, Permit No G46187, A/N 578777, was manufactured by 
Alliance Corporation.  The RTO is equipped with a 0.9 MMBtu/hr natural gas fired Maxon 
Kinemax-2G burner, a 333 scfm combustion air blower and a fully modulating 
temperature control system.  A diagram showing the RTO and location of the sampling 
ports can be seen in figure 2-1. 

Figure 2-1 Diagram Showing the RTO and location of Sampling Ports 
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3.0 TESTING METHODOLOGY 
 
Source testing was conducted on the RTO after start-up, and in the unit’s as-found 
operating condition while the burner was operating at maximum fire.   Operation at 
maximum fire was verified by observing the air/fuel valve on the burner. The test at high 
fire was 32 minutes in duration.  To account for potential stratification of the flue gas, the 
monitoring was conducted at every other traverse point (points 2, 4, 6 and 8) on each of 2 
sample ports for 4 minutes per point.   The test crew logged the following parameters for 
the testing period: 

 
• RTO  operating temperatures 
• Exhaust gas flow 

 

3.1 SCAQMD METHODS 1.1–4.1 (EXHAUST GAS FLOW) 
 
The exhaust gas flow rate was determined by SCAQMD Methods 1.1 – 4.1.  The 
procedures specified in SCAQMD Method 1.1, "Sample and Velocity Traverses for 
Stationary Sources", was followed to determine the number and location of traverse 
points used for the velocity traverses.  The number of straight run stack diameters 
(equivalent diameters) upstream and downstream from the sample ports was used to 
determine the minimum number of traverse points required.  Parallel or non-cyclonic gas 
stream flow was verified using a S-Type Pitot tube connected to a 10-inch water column 
inclined-vertical oil manometer.  The manometer has 0.01-inch gradations on the inclined 
scale and 0.10 inch gradations on the vertical scale.  In practice, the Pitot tube is rotated 
so the planes of the face openings are perpendicular to the stack cross-sectional plane.  
This is referred to as the 0 degree reference position.  A zero manometer reading 
obtained in this position indicates no cyclonic flow.  If the manometer does not read zero, 
the Pitot tube is rotated up to a 90 degrees yaw angle until a zero reading is obtained.  
The angle of rotation is measured to the nearest degree.  All traverse points were 
examined in this fashion.  If the average of all the rotation angles is less than 10 degrees 
the reference method sampling ports are located in a point in the exhaust gas stream that 
is considered to be non-cyclonic.  
 
The procedures of SCAQMD Method 2.1, "Determination of Stack Gas Velocity and 
Volumetric Flow Rate (S-Type Pitot tube)," was followed to determine the engine exhaust 
gas velocity and volumetric flow rate.  Based on the number and location of traverse 
points, velocity and temperature traverses were conducted during each test run.  A S-
Type Pitot tube and K-Type thermocouple were positioned at each traverse point and the 
Pitot tube differential pressure and exhaust gas temperature data was recorded on field 
data sheets. 
 
The Pitot tube was connected to a Dwyer inclined oil manometer and the thermocouple 
was connected to an Omega, Model 601 digital temperature readout.  The Pitot tube, 
thermocouple and readout devices were calibrated in accordance with US EPA and 
CARB requirements prior to and after field use. 
 
The stack gas molecular weight was determined in accordance with SCAQMD Method 
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3.1 from oxygen and carbon dioxide data, collected in accordance with SCAQMD Method 
100.1. 
 
The sampling train used to determine the moisture content of the exhaust gas was 
configured in accordance with SCAQMD Method 4.1. The sampling train was comprised 
of a stainless steel probe connected via a short length of Teflon tubing to four impingers 
in a series.  The first two impingers each will contain 100 mls of deionized water, the third 
impinger was empty, and the fourth impinger will contain approximately 400 grams of 
silica gel.  A total of approximately 21 dry cubic feet were sampled for the moisture 
determination. The sampling train was leak checked at the beginning and at the 
conclusion of the test run.   
 

3.2 SCAQMD METHOD 100.1 (NOX, CO, O2 AND CO2 DETERMINATION) 
 
The NOx emissions of the furnace exhaust was determined by SCAQMD Method 100.1. 
The exhaust was monitored for nitrogen oxides (NOx) carbon monoxide (CO), carbon 
dioxide (CO2), oxygen (O2), and carbon monoxide (CO) by continuous emission 
monitoring (CEM).   
 
Exhaust gas samples were collected through a heated stainless steel probe inserted into 
the stack through the existing sample ports.  Sample was passed through a sample 
conditioning and delivery system comprised of an insulated 1/4" OD Teflon heated 
sample line, a Peltier thermoelectric cooler (for moisture removal), Balston filter (for 
particulate removal), and a pump manifold system for sample distribution to the 
continuous analyzers (see Figure 3-1).   
 
The NOx reference method testing was conducted in accordance with SCAQMD Method 
100.1.  A CAI Model 600, chemiluminescent analyzer equipped with a mini-HICON 
stainless steel converter was utilized.  This instrument was calibrated with gases 
contained in compressed gas cylinders that are certified as EPA Protocol I gases that are 
accurate to +1%.  The instrument initial calibration was comprised of a zero gas plus two 
upscale concentrations to achieve a multi-point calibration.  The instrument full-scale was 
10 ppm.  Final calibrations and a sampling system bias check was comprised of zero gas, 
and two upscale calibration gases.   
 
 
A CAI, Model 600, gas filter correlation nondispersive infrared (NDIR) analyzer was used 
to determine the CO concentration and was operated in accordance with SCAQMD 
Method 100.1.  The calibration procedures were identical to the NOx Reference Method. 
The instrument full scale was 100 ppm. 
 
The O2 analyzer was a Servomex, Model 1400 utilizing the paramagnetic detection 
method and was operated in accordance with SCAQMD Method 100.1.  The calibration 
procedures was similar to the NOX Reference Method. The instrument full scale was 
25%.   
 
The CO2 analyzer was a Servomex Model 1400B NDIR analyzer that was operated in 
accordance with SCAQMD Method 100.1.  The calibration procedures was similar to the 
NOx Reference Method.  The instrument full scale was 25%. 
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Figure 3-1 SCAMD Method 100.1 Diagram 
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4.0 RESULTS 
 
Results indicate that the RTO was found to be operating in compliance with all applicable 
emissions limits.  The monitoring results for CO concentration were less than 20% of 
scale on both stacks.  At a scale of 0-100 ppmv, the practical detection limit of the CO 
analyzer was 20 ppmv.  Table 4-1 shows the analytical results of the NOx and CO 
sampling and the field measurements taken during each test.  Additional information such 
as gas calibrations and permits can be located in Appendix A and D, respectively 
 
 

TABLE 4-1 
EMISSIONS SUMMARY 

RTO BURNER 
SFFP, L.P. 

    
Parameter Result Compliance Limit 

    
NOx Data:   

ppm (v/v) 2.2  
ppm (v/v) @3% oxygen 18.6 60 
lbs/hr 0.023  

    
CO Data:   

ppm (v/v) 0.47  
ppm (v/v) @ 3% oxygen 4.0  
lbs/hr 0.0030  

    
O2 (%) 18.8  
CO2 (%) 1.37  

    
Exhaust Gas Flow (dscfm) 1,456  
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APPENDIX A TEST DATA 
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Appendix A.1 Gaseous Emissions Data 
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Facility: 
Source: 
Date: 
Operator: 

MONTROSE 
A I R QUA L 11 Y S E R V I ( 1: S 

Kinder Morgan 
RTO Exhaust 
08/29/17 
P. San Juan 

DRIFT CORRECTION 

RTO Exhaust 
Ave Cone. Initial Zero Final Zero Initial Bias Final Bias 

NOx (ppm) 2.19 0.00 0.01 4.43 4.41 

CO (ppm) 0.48 0.00 0.00 45.07 45.15 

02 (%) 18.87 0.01 0.02 13.46 13.49 

C02 (%) 1.36 0.01 0.01 5.12 5.15 

Page 1 of 1 

1631 E. Saint Andrew Place 

Santa Ana, California , 92705 

Office: 714-297-6777 Fax: 714-279-6781 

Cal Gas Cone. Corrected Cone. 

4.40 2.18 

45.00 0.47 

13.42 18.80 

5.18 1.37 
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Facility: 
Source: 
Date: 
Operator: 

1631 E. Saint Andrew Place 
Santa Ana, California, 92705 
Office: 714-297-6777 Fax: 714-279-6781 

Kinder Morgan 
RTO Exhaust 
08/29/17 
P. San Juan 

Zero: 

Audit Gas: 

NOx CONVERTER EFFICIENCY 

C0 , ppmv: N02 Concentration: 

Calibration Gas: 
NO, ppmv 
NOx, ppm 

Calibration Gas: 
NO, ppmv 
NOx, ppm 

Converter Efficiency Calculations: 
C1, ppmv: Analyze Audit Gas with NO Mode 

C2, ppmv:Analyze Audit Gas with NOx Mode 

Converter Efficiency,% = ((C2-C1)/C0) x 100 

Page 1 of 2 

0.00 

16.30 

22.20 
22.30 

11 .50 
11 .60 

0.05 

15.89 

97.13 % 
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08_29_17 _1m Kinder Morgan 

Date Time NOx co 02 C02 Field Notes 
8/29/2017 8:39:00 0.01 2.26 0.06 0.01 
8/29/2017 8:40:00 0.02 0.08 0.06 0.01 
8/29/2017 8:41 :00 0.01 0.01 0.01 0.01 < Zero Cal - -
8/29/2017 8:42:00 9.87 0.19 0.00 0.01 
8/29/2017 8:43:00 22.26 0.11 0.00 0.01 
8/29/2017 8:44:00 22.33 0.31 0.00 0.01 < Span High 
8/29/2017 8:45:00 13.49 0.29 0.00 0.00 
8/29/2017 8:46:00 11.50 0.33 0.00 0.00 < Span Mid 
8/29/2017 8:47:00 12.31 0.22 0.00 0.00 
8/29/2017 8:48:00 15.22 0.12 0.01 0.00 
8/29/2017 8:49:00 15.53 0.11 0.01 0.00 
8/29/2017 8:50:00 15.89 0.37 0.01 0.00 < Span 3 (Audit Gas) 
8/29/2017 8:51 :00 6.58 2.00 0.01 0.00 NOx Mode 
8/29/2017 8:52:00 0.05 0.12 0.01 0.00 < Span 3 (Audit Gas) 
8/29/2017 8:53:00 0.08 0.19 0.01 0.00 NO Mode 
8/29/2017 8:54:00 0.01 0.01 0.00 0.00 
8/29/2017 8:55:00 0.00 0.01 0.00 0.00 Efficiency= 97.13% 
8/29/2017 8:56:00 0.01 0.12 0.00 0.00 

Zero 0.01 ----- ----- -----
Span 1 22.33 ----- ----- -----
Span 2 11 .50 ----- ----- ------

Span Audit NOx Mode 15.89 ----- ----- -----
Span Audit NO Mode 0.05 - ----- ----- -----

-

- -

--

- --- --

-
-~ - --

--

Page 2 of 2 
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08_29_17 _1m Kinder Morgan 

Date Time NOx co 02 C02 Field Notes 
8/29/2017 8:57:00 0.01 0.43 - - o.oo- · 0.00 I --

--
8/29/2017 8:58:00 0.01 0 .66 2.61 0.00 

I 
8/29/2017 8:59:00 2.00 0 .35 18.96 1.07 

----
- ---

8/29/2017 9:00:00 I 2.02 0 .77 18.97 1.31 
-- 1.81 - -
8/29/2017 9:01 :00 2.06 18.95 1.38 ---
8/29/2017 9:02:00 0.66 2.95 0.45 -- 1.16 --
8/29/2017 9:03:00 0.01 0 .08 0.02 0.01 
8/29/2017 9:04:00 0.00 0 .03 0.01 0.01 
8/29/2017 9:05:00 0.01 0.02 0.01 0.01 -
8/29/2017 9:06:00 0.00 0 .06 0.01 0.01 
8/29/2017 9:07:00 0.00 0.01 

-
0.01 0.01 < Zero 

8/29/2017 9:08:00 0 .01 0.06 0.00 0.01 
8/29/2017 9:09:00 4.18 42.94 - 14.92 4.26 - -
8/29/2017 9:10:00 8.32 90.03 22.81 9.06 < Span High -
8/29/2017 9:11 :00 4.53 90.03 22.81 9.11 
8/29/2017 9:12:00 3 .97 76.26 18.25 7.71 --
8/29/2017 13.48 9:13:00 2.40 45. 1~ 5.37 
8/29/2017-1 9:14:00 3 .70 45.40 13.48 5.15 1- -
8/29/2017 9:15:00 4.41 45.46 13.48 5.14 -
8/29/2017 13.48 5.14 Span Mid 9:16:00 4.42 1- 45.62 < 

13.48 
- - - - -

8/29/2017 9:17:00 4.52 45.67 5.14 --- - - -
8/29/2017 9:18:00 4.52 45.49 12.55 5.14 
8/29/2017 9:19:00 2.37 -- 45.35 0.07 3.23 -
8/29/2017 9:20:00 0.97 - 45.34 0.00 0.9 NOx Span 0.23 < --
8/29/2017 9:21:00 1.64 31.41 12.54 0.64 -
8/29/2017 9:22:00 1.60 0.30 16.84 1.87 -
8/29/2017 9:23:00 0.05 1.33 13.42 5.09 
8/29/2017 9:24:00 0 .23 - 13.56 

-
5.11 0 .04 _ - -

8/29/2017 9:25:00 0.00 0.00 13.46 5.12 < 02, C02 Bias 
8/29/2017 9:26:00 1.64 12.40 8.27 3.97 --
8/29/2017 - 9:27:00 45.22 0.03 0.10 
8/29/2017 

4.41 --
- 0.01 NOx, CO Bias 

--
9:28:00 4.43 45.07 0.01 < --

8/29/2017 0.01 0.06 9:29:00 4.52 45.07 --
8/29/2017 9:30:00 4.51 ] 45.14 0.01 0.05 - -
8/29/2017 9:31 :00 4.51 45.11 0.01 0.04 -
8/29/2017 9:32:00 2.18 17.34 0.21 0.05 
8/29/2017 9:33:00 0.95 0.37 0.01 0.00 < NOx 0.9 Bias 
8/29/2017 0 .18 - r- 0.00 

-- --
9:34:00 0.94 0.03 

8/29/201 7 9:35:00 1.30 0 .66 5.76 0.15 
f-- - - - --

Zero Cal 0.01 0.01 0.00 0.01 
Span High 8.32 90.03 22.81 9.06 - --
Span Mid 4.42 45.62 13.48 5.14 

- - - -
Zero Bias 0.00 0.00 0.01 __!Q!_ - -- ·-
Span Bias 4.43 - - 45.07 13.46 5.12 ---- - --
--

8/29/2017 9:36:00 2.16 1.66 18.82 1.36 -
8/29/2017 9:37:00 2.16 1.82 18.87 1.31 

l 
-

8/29/2017 9:38:00 2.25 1.14 18.83 1.38 
8/29/2017 T 9:39:oo 18.84 

-
2.19 1.91 1.37 

8/29/2017 9:40:00 2.17 1.84 

I 
18.84 1.34 < Start Test Point 2 

]_ 
--

8/29/2017 9:41 :00 2.16 0.81 18.88 1.37 
8/29/2017 9:42:00 2.25 _ 0.47 18.87 1.35 

I 
--

8/29/201 7 9:43:00 2.23 0.52 18.86 1.34 

Page 1 
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08_29_17 _1 m Kinder Morgan 

Date Time NOx co 02 C02 Field Notes 
8/29/2017 9:44:00 2.19 1.31 18.86 1.37 < Point 4 
8/29/2017 9:45:00 2.13 0.67 18.85 1.36 
8/29/2017 9:46:00 2.17 0.20 18.89 1.33 
8/29/2017 9:47:00 2.27 0.09 18.86 1.38 
8/29/2017 9:48:00 2.17 0.92 18.86 1.36 < Point 6 
8/29/2017 9:49:00 2.18 0.89 18.86 1.35 
8/29/2017 9:50:00 2.17 0.24 18.87 1.38 
8/29/2017 9:51:00 2.22 0.18 18.87 1.35 
8/29/2017 9:52:00 2.21 0.31 18.85 1.35 < Point 8 
8/29/2017 9:53:00 2.21 1.19 18.96 1.39 
8/29/2017 9:54:00 2.13 0.57 18.95 1.38 -
8/29/2017 9:55:00 2.15 0.12 18.88 1.34 
8/29/2017 9:56:00 2.22 0.01 18.89 1.39 < Port Change 

~-

8/29/2017 9:57:00 2.18 0.72 18.81 1.37 < Point 2 
8/29/2017 9:58:00 2.17 0.66 18.90 1.36 
8/29/2017 9:59:00 2.16 0.02 18.88 1.37 
8/29/2017 10:00:00 2.22 0.10 18.89 1.35 
8/29/2017 10:01:00 2.19 0.04 18.85 1.37 < Point 4 
8/29/2017 10:02:00 2.17 0.72 18.91 1.36 
8/29/2017 10:03:00 2.16 0.02 18.84 1.36 --
8/29/2017 10:04:00 2.19 0.15 18.88 1.35 -
8/29/2017 10:05:00 2.22 0.12 18.87 1.38 < Point 6 
8/29/2017 10:06:00 2.18 0.47 18.86 1.36 - -
8/29/2017 10:07:00 2.15 0.23 18.86 1.37 

1.38 -
- --- ---- -

8/29/2017 10:08:00 2.11 0.38 18.89 
8/29/2017 10:09:00 - 2.25 0.54 18.83 1.37 < Point 8 
8/29/2017 10:10:00 2.20 0.19 18.87 1.36 
8/29/2017 10:11 :00 2.16 0.28 18.89 1.37 - - -
8/29/2017 10:12:00 2.36 0.38 18.83 1.37 < End Test ---
8/29/2017 10:13:00 2.22 0.62 18.88 1.36 --
8/29/2017 10:14:00 2.23 0.67 18.89 1.36 --- - -- -
8/29/2017 10:15:00 2.21 0.08 18.84 1.37 --
8/29/2017 10:16:00 1.69 0.36 17.07 1.58 
8/29/201 7 10:17:00 0.01 0.49 13.61 5.07 
8/29/2017 10:18:00 0.02 0.74 - 13.49 - 5.13 ------
8/29/2017 10:19:00 0.01 0.71 13.49 5.14 -
8/29/2017 10:20:00 0.01 0.00 13.49 5.15 < 02, C02 Bias 
8/29/2017 10:21:00 1.29 10.38 8.89 4.39 

-
8/29/2017 10:22:00 4.47 45.10 0.03 0.10 
8/29/2017 10:23:00 4.41 45.15 0.02 0.01 < NOx, CO Bias --
8/29/2017 10:24:00 4.48 45.15 0.01 0.05 
8/29/2017 10:25:00 4.49 45.03 0.13 0.05 
8/29/2017 10:26:00 1.39 8.22 0.26 0.07 
8/29/2017 10:27:00 0.92 0.54 0.01 0.04 < NOx 0.9 Bias 
8/29/2017 10:28:00 0.91 0.54 0.01 0.03 

0.09 -
--

8/29/2017 10:29:00 0.84 1.37 0.03 
8/29/2017 10:30:00 0.03 1.99 0.00 0.03 
8/29/2017 10:31:00 0.04 1.14 0.01 0.03 --
8/29/2017 10:32:00 0.03 0.21 0.01 0.02 -- ·-
8/29/2017 10:33:00 0.00 0.01 0.01 0.02 < Zero Cal 
8/29/2017 10:34:00 4.72 42.75 11.96 3.28 -----
8/29/2017 10:35:00 8.54 89.25 22.99 8.80 
8/29/2017 10:36:00 8.52 89.18 23.01 9.00 -- --------
8/29/2017 10:37:00 8.35 90.03 22.83 9.08 < Span High 

Page 2 
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08 _29 _17 _ 1m Kinder Morgan 

Date Time NOx CO 02 C02 I 
8/29/2017 10:38:00 8.35 89.79 22.83 [ 9.09 ~ 
8/29/2017- 1 o:39:oo 8.39 j 89 8

4
1--+---=2=-==2.:....:.172 r 9.1 o -t-

8/29/2017 10:40:00 4.93 13.45 5.44 
8/29/2017 10:41 :00 4.40 45.03 13.49 5.17 I < Span Mid 
8/29/2017 10:42:00 3.69 44.55 13.42 5 .33 

Field Notes 

--
--

8/29/2017 10:43:00 0.88 44.40 13.37 55 .. 2308 -
8/29/2017 10:44:00 0.86 44.47 13.37 
8/29/2017 10:45:00 0.85 44.65 13.37 5.27 
8/29/2017 10:46:00 0.85 44.55 - 13.3-=-7-+l---:5:-:-:.2=-::3,..--f---

1---
8/29/2017 10:47:00 0.95 44.50 13.37 5.20 < 0.9 NOx Span __ _ 
8/29/2017 10:48:00 0 .86 44.41 13.37 5.18 
8/29/2017 10:49:00 0.48 44.27 13.37 - 5.15 ---:77:::--+-:::-:--:-::----+ --
8/29/2017 10:50:00 0 .31 44.28 13.37 5.12 
8/29/2017 10:51 :oo o.33 44.27 13.3=-7-+-5=-. .,..,1o=--+-----
8/29/2017 1o:52:oo o.38 -- 44.35 13.37 _5..,....-:-co7=--+L __________ _ 

32 Minute Average 2.19 0.48 18.87 - 1.36 L 

-

-· 

-

I

I-

-

1-

Zero Cal 0.00 0.01 _ _ 0.01 0.02 
Span High 8.35 90.03 22.83=---+--9=-.,..,o8=----"----·-
Span Mid i 4.40 45.03 13.49 5.17 L_~ 
Zero Bias 0.01 0.00 -+----,O'-c-.""02=c- 0.01 I 
Span Bias 4.41 45.15 13.49 5.15 -- j -~~~- -!-~---_-_-_-_-.+-_=-~------

-=,-=--=t-==- ----=-1 
·-f~ -!-

----·-----
-·---- f -

__ _j _---+--
-- -

·-!----

--

-f - ----+-----1---- -
-

- -
-- -- f-

--
1-- I-

- --

- --·-
- --- --

- r-· 
-

--- - -

--

-- ·-· 

_I 

-I-

-

-·-

-
·-f-

-1---

-----
r-

'-j-_-+-1--=r= 
-~ +-

l 1 
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08 _29 _17 _1m Kinder Morgan 

NOx Certified Initial Error Final Error Drift Cylinder Expiration 
High Cone. Actual [%] Actual [%] [%] Number Date 

Zero 0.00 0.01 0.07 0.00 0.04 0.03 na na 
Span 1 8.34 8 .32 -0.19 8.35 0.13 -0.32 cc 332406 12-Dec-19 
Span 2 4.40 4.42 0.20 4.40 -0.04 0.24 DT 0010001 12-Dec-19 
Zero Bias 0.00 0.00 -0.06 0.01 0.03 -0.06 na na 
Span Bias 4.40 4.43 0.08 4.41 0.17 0.15 DT 0010001 12-Dec-19 

Range = 10.00 Pre Predicted Value= 4.39 Post Predicted Value= 4.41 
Pre Linearity= 0.27 Post Linearity= -0.13 

co Certified Initial Error Final Error Drift Cylinder Expiration 
High Cone. Actual [%] Actual [%] [%] Number Date 

Zero 0.00 0.01 0.01 0.01 0.01 0.00 na na 
Span 1 90.00 90.03 0.03 90.03 0.03 0.01 cc 332406 12-Dec-19 
Span 2 45.00 45.62 0.62 45.03 0.02 0.59 DT 0010001 12-Dec-19 
Zero Bias 0.00 0.00 -0.01 0.00 -0.01 0.00 na na 
Span Bias 45.00 45.07 -0.55 45.15 0.1 3 -0.08 DT 0010001 12-Dec-19 

Range = 100.0 Pre Predicted Value= 45.02 Post Predicted Value= 45.02 
Pre Linearity= 0.60 Post Linearity= 0.01 

0 2 Certified Initial Error Final Error Drift Cylinder Expiration 
High Cone. Actual [%] Actual [%] [%] Number Date 

Zero 0.00 0.00 0.02 0.01 0.03 -0.02 na na 
Span 1 22.87 22.81 -0.24 22.83 -0.16 -0.08 SA8836 26-Jun-25 
Span 2 13.42 13.48 0.22 13.49 0.30 -0.07 cc 506411 19-Jun-25 
Zero Bias 0.00 0.01 0.01 0.02 0.04 -0.04 na na 
Span Bias 13.42 13.46 -0.07 13.49 -0.02 -0.12 cc 506411 19-Jun-25 

Range = 25.00 Pre Predicted Value= 13.39 Post Predicted Value= 13.40 
Pre Linearity= 0.36 Post Linearity= 0.38 

C02 Certified Initial Error Final Error Drift Cylinder Expiration 
High Cone. Actual [%] Actual [%] [%] Number Date 

Zero 0.00 0.01 0.08 0.02 0.21 -0.13 na na 
Span 1 9.03 9.06 0.31 9.08 0.45 -0.14 SA8836 26-Jun-25 
Span 2 5.18 5.14 -0.41 5.17 -0.06 -0.35 cc 506411 19-Jun-25 
Zero Bias 0.00 0.01 0.01 0.01 -0.16 0.04 na na 
Span Bias 5.02 5.12 -0.21 5.15 -0.25 -0.31 cc 506411 19-Jun-25 

Range = 10.00 Pre Predicted Value= 5.20 Post Predicted Value= 5.21 
Pre Linearity= -0.62 Post Linearity= -0.41 

Page 1 of 1 
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R9315539 A-3  

Appendix A.2 Exhaust Flow Data 
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PLANT: Kinder Morgan - Norwalk 
SOURCE: RTO Exhaust 
DATE: 08/29/17 
STANDARD TEMPERATURE (°F): 

RUN NUMBER 
FIELD DATA INPUTS: 

Barometric Pressure ("Hg) 
Stack Diameter {Inches) 
Pitot Correction 
Sqrt Delta P ("H20) 

Stack Temperature {°F) 
Static Pressure ("H20) 

Volume Sampled (cf) 
Meter Temperature (°F) 
Meter Gamma 
Delta H ("H20) 

Liquid Collected (mils) 
Oxygen(%) 
Carbon Dioxide(%) 

FLOW RESULTS: 
Volume Sampled, DSCF 
Volume Sampled, DSCM 
Moisture in Sample (CF) 
Moisture(%) 
Molecular Weight (Dry) 
Molecular Weight (Wet) 
Stack Velocity (Ft/Sec) 
Actual CFM 
Standard CFM 
Dry Standard CFM 

NOx: 
ppm 
ppm @3%02 
lbs/hr 

CO: 
ppm 
ppm@ 3%02 
lbs/hr 

60 

1 

29.72 
14.00 
0.84 

0.479 

229.5 
-0.18 

22.365 

88.2 
1.016 

1.76 
9.0 

18.8 
1.37 

21.503 
0.609 

0.42 
1.91 

28.97 
28.76 
30.90 
1982 
1484 
1456 

2.2 
18.6 

0.023 

0.47 
4.0 

0.0030 
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~MONTROS E I A I R <l_l.IA I I I y \1 R \' I c l ~ 

1631 E. St. Andrew Place 

Santa Ana, California 92705 

Phone: 714-279-6777 

Fax: 714-279-6781 

TRAVERSE POINT LOCATION FOR CIRCULAR STACKS 

Job Number: ____ _ 

Checked by: 

Plant: k?1 0 ~..ea.. )ll..1~iC!j c..-="\ WoJ'q.t,A 1., IL) 
Source: ------~~~~~?~.6~'~~~~~>~'~-----------------
Date: v/1- Ct / ;z-
lnside of far wall to 

I U If 
outside of nipple (a): ________ ...;__ 1 -----------------
Inside of near wall to 

outside of nipple (b): ----=-'-' -------------------..., 
Stack 1.0. (a-b): ___ _;..1 ~\!:);......_ ________ _ 

Nearest upstream disturbance: ----~.z.<9=--------------
Nearest downstream disturbance: -----='2.-=~:..__ __________ _ 

Calculator: tJ ~<.. 

Schematic of duct 

Traverse Fraction Stack Products of Nipple Traverse Point 
Point of Stack I. D. Columns 2 & 3 Length (sum of columns 

Number 1.0. 4 & 5) 

\ ·s. 1 ( 'f I( () · '-{ 
,;;l r I ;;2. 'f 

z ID·'::.~ _[r- >.S 
;) 1'9· <t .;>,, ')- '-( . 1-

'-\ :n ... 2 '-1 :,·- lo· S" 

S' <O ·t . ..j 9 J'~ ;,) 

~ 'KD · io JJ, J I 7 · 5 
? ~C,. s- \ / n.T j 'f·J 
:¥ 1 (o. '( 

....... 
/')·& v I~ · (_ 
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M MONTROSE 
I ·\ I " ; I_ I .. I I I '\ ' I R '/ I < I \ 

VELOCITY TRAVERSE 

Job Number: 

Plant: 

Source: 
t:•> ........ ~_..;tr md:y "-n. Gvq./we...IA.) 

~\'o E<X~ '' ' ' '>r 
Date: 

Stack I.D. : /r ~· 
--------~~----------------

Barometric Pressure: 019. ?~ II Hg 
----~~~---------

Stack Static Pressure: 
------~0~·~15~--------- " H20 

Operator: 
Pitot I.D. #: 

------------~~------------
Temp Readout: P-re r e 
Delta P Readout: YDC.t 
Pitot Leak Check: 

Traverse Velocity Stack Cyclonic Traverse 
Point Head Temp Flow Point 

Number "HzO OF 0 from null Number 

\ /9 .,2 '{ ,.2.1( C... I<:> I 

i. O·olf:. ..Z t ::Z.. <.to l... 

3 {) ,.10 ~;1 9 ( ( 0 ~ 

~ I o · Z? '25'1 < t O '-{ 
) - ,:) ' l- ·?- ;1. 'i ( c ( 0 ) 

tp cJ. Zf) ..l'-(} '-'0 ~ 
~ " ·f-1. .::2 '10 <.. fo 7-
r o·;<~ 23 z '-t 0 ~ 

!Average: 

1631 E. St. Andrew Place 
Santa Ana , California 92705 
Phone: 714-279-6777 

Fax: 714-279-6781 

Checked by: __ _ 

Schematic of duct 

Velocity Stack Cyclonic 
Head Temp Flow 
"H20 OF 0 from null 

t!J.Ib 'JJ '? (/ 0 

0 · f4- ,;1_~_q (. t o 

0 · 2? ;JJf.. <:: ! 0 

o- 2!. ,;; 'I 'of <. / 0 

O' Z! 2.?fo (. 10 

~ 2~ a ..J.o .... , o 
urz ~ ..;l/b ~10 

(? 0 z.~t 2cJ1 <.. J O 

002AS2-214705 - R9315539 25/62



M MONTROSE 
I "I R O_L1 /1. L I T y 'I l R vI ( l 'I 

1631 ESt. Andrew Place 
Santa Ana, California 92705 
Phone: 714-279-6777 
Fax: 714-279-6781 

Meter Box Field Data 

Job Number: -------- Checked by: ____ _ 

Plant: 

Source: 
't:l:uJ d!-c -wJ ,,f,c,....._ & O"t.V4t.-e._ 
'\L.'} o ~ \4A.._:::r~ t 

Date: 
; I 

Operator: o H 
Filter#: 
Imp. Box#:..:.: _ ________ _ 

Method: . / 
Static Pressure: 

Run#: t 

Barometric Pressu . ..:..;re:::..::_~Z_!.5.~- ·:..!..~...z?-=----" Hg 

Traverse Sampling Clock Gas Meter Velocity 

Point Time Time Reading Head 

Number (minutes) (24 hr clock) (cubic feet) "H20 

0 ~ '-i D s-5"r.:s5''l' --)0 o9 s-O 0 )~)-= 'l ,..,.--

z..o itJOO s-1- ~. s- --
7o ltO I O '),?'0. 9~ <' 

Ave / Sum I /!)0 

Probe length I Typ:.:e:..:..: -----"1--=-~_:.1_' --'. 5::......::..5' ___ _ 

Pitot tube ID: 

Nozzle ID/diamete:..:.r.:....: -----------
Meter/Pump Box #:...:: ____ ..,;j>;l.::<b~~-'!.0~· .w..:~~---

Meter Delta H@: ____ J.:.I·....::du·~~Z.-----

Meter Gamma: I· o 1 ~ 

lmpinger Pre Leak: t) ""???":. CFM @ co II Hg 

lmpinger Post Leak: V··<?Wr CFM@ /Q 
I 

" Hg 

Pitot Pre Leak: _______ .::0=-~----

Pitot Post Leak: 0---

Delta H Stack Drv Gas Meter Temo Pump Heated Heated Silica 

Actual Temp Inlet Outlet Vacuum Probe Filter Gel lmp. 

"H20 ("F) ("F) ("F) (in. Hg) (" F) ("F) ("F) 

1.8 -- ~"-( ,J'§ s .-- ..-- s-o 
'· r 

,.- ~9 .:rb 3 - - S)' 

), 3" ,-- 9~ C)-t "S - - .S\ 
~0 ~~ rr-

t.r ./' 
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~~ · ~ MON J'ROSE ~ I . I I ; .• II . I'·, \It:\ li. l. 

1631 E St. Andrew Place 
Santa Anita, California 92705 
Phone: 714-279-6777 
Fax: 714-279-6781 

MOISTURE RECOVERY SHEET 

Job Number: ____ _ Checked by: __ _ 

FACILITY: 

SOURCE: 

DATE: 

RUN#: 

METHOD#: 

BOX#: 

IMPINGER CONTENTS FINAL INITIAL TOTAL 

GRAMS GRAMS GRAMS 

1 D.l. WATER (p J <-t v!J f.o'J '--/ .j t).r 

2 D.l. WATER )-::; 7. co .;1 :; 2 _ <o D. 2. 

3 EMPTY s-Jb . .k S) t.?, (,.., {). 2 

4 SILICA GEL S.J <?,__] tf5' l 2 J' ( 

lroTAL GRAMS COLLECTED ({) 

Prep/Recover 

INJTALS: 
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Facility: l.GM Vn~.~...~ ~ .... Jk I 
e,{ 2 Cf ,,) I 

- ·-
Date: 

I 
- - -- - ·-

- --
i -

I 
- {:. IAMWL_j_~fWp I j_ 

---~co u;rt~ - ~f) -
---- ·-

\(pt£? ~J-C - -'~ 7CJ 

--=-±~ 
-

-- --
lwl5 ~L'fs_y 

- -· -
MJW 

I 

lJq30 r--- - - - - j 

- J lPl7 L'-f~V ·-r------

1- O'ILIO ---1- - - -· - -
I 1P /f? I 'I t&_ . - 1- -- -- - ... - - -

- ·- -

- oqso l.J ~ t"l / ':1_ 13 -

~- ~---
__ IOOC 

·-- -

=~ '~ - I Lj 'g 

=t--
- -- -

- t--·-

_ /010 f ft, l (,p 1'1$7 

--=:h-~R_~-, 
- ---

- TD 2.b 
- - -· - -

I Lf '-1 t7J _ 
I -

-r---

) 'is-/__ - - - -
__jO '30 - lh 14' ·• 

- ·-- - -·-- - -

~--- ~--- -
- -- - - .. - -

- -
- - f---- . -~ f-·--- - ·- ·----c- -

-
- - f-- 1---- - -

- - -- - ---- - -

- !- - - - 1-- -

- - 1- - -
-

I 
-- 1-- -

-- _I_ - . - --- - -
- · • - - - - - · -

·- -- - ·- - -- -
- - - -· --·~· 

·- - I- - -·--
- - - - - - --· -

I - - - -L 
- - -

- - ~ -
-

l-
- - - -

- - - --
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R9315539 A-4  

Appendix A.3 Calibration Certificates 
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S Type Pitot Tube Dimensional Calibration Record 

Side VIew 

,~ I. x.~l 
f ~ Mz ~ 

- -- - --C , ·~l L 
z 

End View 

ACCeptaDIIIty ·~no· <ut< 
Criter ia z < 1/8" w < 1132" Yes 318" nla nla nla nla 

Side View, Side View, 
Impact Impact 

PitotiD Date Calibrated By 
openings openings 

Pa = Pb 
Tubing 

M1 M2 M3 M4 
Properly Properly Diameter, eft 

aligned, z < aligned, w < 
1/8" 1/32" 

S-16 7/5/17 so y y y 0.375 0.950 0.950 0.950 0.949 
S-18 7/5/17 so y y y 0.375 0.950 0.948 0.949 0.947 
S-19 7/5/17 so y y y 0.374 0.936 0.935 0.936 0.934 
0-1 7/5/17 so y y y 0.315 0.670 0.671 0.671 0.671 
0-2 7/5/17 so y y y 0.251 0.638 0.640 0.638 0.638 
0-5 7/5/17 so y y y 0.375 0.865 0.868 0.875 0.873 
0 -6 7/5/17 so y y y 0.375 0.864 0.865 0.881 0.863 
0-7 7/5/17 so y y y 0.315 0.811 0.810 0.812 0.810 
0 -8 7/5/17 so y y y 0.314 0.818 0.817 0.818 0.815 
0 -10 7/5/17 so y y y 0.375 0.921 0.920 0.922 0.921 
0-11 7/5/17 so y y y 0.374 0.961 0.961 0.961 0.960 
0 -12 7/5/17 so y y y 0.371 0.954 0.947 0.965 0.952 

Notes: Reference · Type-S Pitot Tube Calibration Study, Robert F. Vollaro, October 15, 1975 
If tube Is not visibly deformed, then average face ang les to tube axes is presumed to represent each of the individual face angles to the axis 

nla 

M5 

0.475 
0.475 
0.468 
0.320 
0.319 
0.397 
0.431 
0.405 
0.409 
0.460 
0.480 
0.423 

-J M, r-
---+f--~ 

M, -~ 

;b i 
.!.....___ MJ • 
Pa ---t-t---=::A"' + 1 

_ , Me 1-
Too VIew 

nla 10 degrees 5degrees 
1 1 .U~ Ut < I' < 1.:> 

Dt 
Average Face 

Average Face 
Opening Plane 

Opening Plane 
Angle, offset 

M6 from 
Frontal Angle 

Ratio of PlOt Status 
perpendicular 

from parallel to 

to transverse 
Longitudinal 

axis 
Axis 

0.475 0.0 0.1 1.3 Pass 
0.475 0.2 0.1 1.3 Pass 
0.468 0.1 0.1 1.3 Pass 
0.320 -0.1 0.0 1.1 Pass 
0.319 -0.2 0.0 1.3 Pass 
0.41 2 -0.2 0.1 1.2 Pass 
0.403 -0.1 1.2 1.2 Pass 
0.405 0.1 0.1 1.3 Pass 
0.409 0.1 0.2 1.3 Pass 
0.461 0.1 0.1 1.2 Pass 
0.481 0.0 0.1 1.3 Pass 
0.41 5 0.5 0.9 1.3 Pass 

I 
! 
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TIC Readout 
J.D. J.D. 

~~MONTROSE I A.lk tl..\J A II lY S£R V I C I:S 

DIGITAL TEMPERATURE READOUT CALIBRATION 

Digital Temperature Readout ID: 36-WCS 
Readout Description: Control Box 

Date: 7/5/17 
Performed By: SD/DA/MK 

Calibrated Thermocouple ID: 157 
T1 Reference Thermometer ID: 313010 
T2 Reference Thermometer ID: 805002803 
T3 Reference Thermometer ID: 805002770 

TIC- Readout Reference Thermometer 
OF OF 

157 Reading 1 Reading 2 Reading 3 Average Reading 1 Reading 2 Reading 3 Average 
T3 (Oil) 36-WCS 364 364 364 364 355 355 355 355 

T2 (Boiling H20) 36-WCS 210 210 210 210 212 212 212 212 
T1 (Ice/Water) 36-WCS 32 32 32 32 32 32 32 32 

1) Difference% ("R) =Difference ("F) I (Average Tref + 460) 
2) Pass if all Differences are less than 1.5% (0R) 

Th I S ource ermocoupe R d" ea 1ngs 
TIC Source TIC- Readout TIC Source 

SIN OF OF 

Reading 1 Reading_2 Reading 3 Ave~e ReadinQ 1 ReadinQ 2 ReadinQ 3 AveraQe 
T4 (-650 F) SIN 106970 658 658 658 658 650 650 650 650 
T3 (-370 F) S/N 106970 365 365 365 365 370 370 370 370 
T2 (- 212 F) SIN 106970 211 211 211 211 212 212 212 212 
T1 (-32 F) SiN 106970 32 32 32 32 32 32 32 32 

1) Difference % (0 R) = Difference (°F) I (Average Tref + 460) 
2) Pass if all Differences are less than 1.5% ("R) 

Difference 

OF %, (oR) 

9.0 1.1% 
2.0 0.3% 
0.0 0.0% 

Difference 

OF %,{"R) 

8.0 0.7% 
5.0 0.6% 
1.0 0.1% 
0.0 0.0% 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 
Pass 
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Onftce M ethOd - Tnpl1cate Runs/Four Caltbrat1on Po1nlS 

English Meter Box Un11s English K' Factor 

SEMI-ANNUAL DRY GAS METER/ORIFICE CALIBRATION 

c-5000 
ID # 36-wcs 

Folename C IUsers~<leberg\OesktopiCB\jsemo annual cal 36wcs 7-27-17 •lsxJWCS Date 7126f2017 
Fole Mooofoe<l From APEX 522 Seroes Meter box Calibratoon 
Revose<l 41812005 

Volume Volume 
<lH Tome lnotoal Fonal 

(on H20) (mon) (cult) (cult) 
013 I 2600 I 396 343 I 401 693 I 
0 13 I 26 00 I 40 1 693 I 407 067 I 
0 13 I 26 00 I 407 067 I 41 2 436 I 

060 12 00 I 412 436 I 417 792 I 
060 12 ()() I 4 17 792 I 423 162 I 
060 12 00 423 162 428 537 I 

2.00 700 428 537 I 433 929 
2.00 700 433 929 439 332 
2 00 700 439 332 444 739 

3.70 l 500 1 445321 _I 450 760 I 
3 70 500 l 450 760 1 456 162 
3 70 I 500 I 456162 I 461 572 I 

RY GAS METER ORIFICE 

VOLUME VOLUME VOLUME 
CORRECTED CORRECTED CORRECTED 

Vm(std) Vm(std) Vcr(std) 
(cult) (liters) (cult) 
5216 147 7 5 218 
5 225 148 0 5 218 
5 213 147 6 5218 

5 199 147 2 5 373 
5203 147 3 5 373 
5198 147 2 5 373 

5 223 147 9 5 326 
5 229 148 1 5 326 
5 228 148 1 5 326 

5 271 149 3 5 299 
5226 1480 5299 
5 224 147 9 5 299 

SIGNED Sognature on Fole 

Bar Pressure 30 00 (on Hg) 
Pertorme<l By J DeBerg 
Meter Seroal # 

DRY GAS METER READINGS CRITICAL ORIFICE READINGS 

Volume tnotoal Temps Fonal Temps Orofoce K' Oroloce Actual 
Total Inlet Outlet Inlet Outlet Seroal# Coeffocoent Vacwm 
(cu ft) (<leg F) (<leg F) (<leg F) (<leg Fl lnumber) (see above) (onHg) 
5 350 I 82 o I 82 0 I 84 o I 84 0 33 I 0 1553 I 250 
5 374 I 84 o I 84 0 I 85o I 850 33 I 0 1553 I 250 
5 369 I 85 o I 85 0 I 860 I 850 33 I 01553 I 250 

5 356 I 860 I 850 I 87 o I 860 48 I 0 3465 I 22 0 
5 370 I 87 o I 860 I 880 I 87 0 48 I 0 3465 I 220 
5375 880 I 87 0 890 I 880 48 0 3465 220 

5 392 89 0 I 880 900 89 0 63 0 5888 200 
5 403 900 890 90.0 89 0 63 0 5888 200 
5 407 900 890 91 0 90.0 63 0 5888 20.0 

5 439 I 910 I 900 1 92 o I 91 0 73 I 08202 I 170 
5 402 1 92o I 910 1 930 I 920 73 I 08202 I 17 0 
5410 I 930 I 920 I 940 I 930 I 73 I 08202 I 17 0 

DRY GAS METER ORIFICE 
CALIBRATION FACTOR CALIBRATION FACTOR lnd1v1dua1 

VOLUME VOLUME Run 
CORRECTED NOMINAL y dH@ 

Vcr(std) Vcr Value Value 095 < y 
(liters) (cult) (number) (on H20) < 1 OS? 
147 8 5 31 4 1 000 1 770 Pass 
147 8 5 314 0999 1 765 Pass 
147 8 5 314 1 001 1 764 Pass 

Average 1.000 1.767 

152 2 5 472 1033 1 634 Pass 
152 2 5472 1033 1 631 Pass 
152 2 5472 1 034 1628 Pass 

Average 1.033 1.631 

1508 5 425 1020 1 876 Pass 
1508 5 425 1 019 1 874 Pass 
1508 5 425 1019 1 872 Pass 

Average 1.019 1.874 

1501 5 397 1 005 1 782 Pass 
150 1 5 397 1 014 1 779 Pass 
150 1 5 397 1 014 1 775 Pass 

Average 1.011 1.779 

r- Av. erage Yd: 1.016 dH@: 1.762 I 
L________ Q@dH : 1: 0.565 

Date 71261201 7 

I 

I 
I 
I 

Amboent Temperature 
lntltal Fonal 

(<leg F) (deg F) 
790 I 790 
790 I 790 
790 I 79 0 

790 790 
790 790 
790 790 

790 790 
79.0 790 
79 0 I 790 

790 I 790 
790 I 790 
790 I 790 

lndovodual Orofoce 
Orofoce Average 

Ymax- Ymon 0 98 < Y/Y<l 
< 0 010? < 1 02? 

Pass Pass 

Pass Pass 

Pass Pass 

Pass Pass 

I 
I 
I 

I 
I 

I 
I 
I 

Average 
(deg F) 
790 
790 
790 

790 
790 
790 

790 
79 0 
79.0 

79 0 
79 0 
790 

Orofoce 
Average 

<lH@-dH@ av 
< 0 155? 

Pass 

Pass 

Pass 

Pass 

SCfll• annual cat36wes 7·27-11 WCS 
7/271201 7 
928AM 
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/f!ilfi!IPRAXAIR 

DocNumber: 000103029 

Praxair 
5 700 South Alameda Street 

Los Angeles, CA 90058 

Tel : (323) 585-2154 Fax:(714) 542-6689 
I'GVPID: F22017 

/F ANALYSIS I EPA PROTOCOL GAS 
Montrose Air Quality Services, LLC 
1631 E. St. Andrew Pl. 
Santa Ana, CA 92705 

Praxatr Order Number: 

Customer P. 0. Number: 

"ustomer Reference Number: 

70155066 I·itt t><"'· 111212011 

l 'an Numho:1 AI NX17MZE-AS 

/.01 Nlmdk•t· 109701202 

()·lu14kr Siylt• & Oullc:l : AS CGA 660 

~I Certified Concentration: 
( )lu~t.kr l'to ... un· tf J ;,,,~ 2000 psig 140 cu ft 

ira 10n Date: 

C.rlder Number: 

1/24/2020 

DT0012747 

NIST Traceable 

Analytical Uncertainty: 

OTOOI2 
\/t"i/lD 

, -76.3 ppm NITROGEN DIOXIDE (as NOx) ± 1.1 % 

Balance AIR 

FU0\1 
Cenifcation Information: Certification Date: 1/24/2017 Term: 36 Months Expiration Date: 1/24/2020 

This cylinder was certified according to the 2012 EPA Traceability Protor.ol. Document #EPA-600/R-12/531 , using Procedure G1 . Do Not 
Use this Standard if Pressure is less than 100 PSIG . 

The above certified concentration of Total Oxides of Nitrogen (NOx) excludes HN03. [HN03] 0.81 ppm for reference only. 

Aua/ytical Data: (R=Relerence Standard, Z=Zero Gas. C=Gas cancildate) 

1. Component: NITROGEN DIOXIDE (as NO•t 

Requested Concentratron: 
Cenrfoed Concontratoon 
k"lstrumant Used 

Analytocal Method 
Last W.uthpo1n1 Caltbrat ton 

F'irat Analysis Data: 

Z: 0 R: 97 5 

R: 97 5 Z: 0 
I Z: 0 C: 1633 

: UOM: ppm 

Analyzed by: 

17 ppm 
16.3 ppm 
MKS Mulhgas :1031 FTIR 
Founer Tran sform Infrared 
1112/2017 

Date: 1117/2017 

C: 163 Cone: 163 
C: 1635 Cone: 16 35 
R: 37.5 Cone: 16.33 

Mean Test Assay: 16 327 ppm 

Reference Standard Type 
Ref Std. Cylinder # 
Ref Sid Cone: 
Ref Sid Traceable 10 SRM, · 

SRMSample # 
SRM Cytonder # : 

Second Analysi s Oat•: 

Z: 0 R: 97 5 C: 
R: 97.5 Z: 0 C: 
Z: 0 C : 16 36 R: 

GMtS 
CC308835 
97.Sppm 
2660a 
2660·C-45 
CAL016162 

Date: 

1633 Cone: 
16 38 Cone: 
97 5 Cone : 

1124/2017 

16 33 
1636 
16 36 

UOM: ppm Mean Test Assay: 16 357 ppm 

Certified by:~ 

7 

lnlormatten contatned heretn has been prepared at your request by qualif•eo expens within Pra..atr Otstrbut1on, Inc VJhilc we beheve that the •nlormauon es ~KX;Urate wtthtn the llm.ts of the analy1tcal 
methods employed and is complete to the extent of the spectf iC anatysas perfOtmed, Wfi make no w arranty or representation as 10 the svttabillty of the use of the 1nfotmation for any purpose The 
IOformahon 1S oHered w.lh the unc:Jerstandng that any use or the tnfounat iOntS at the sole d tscretton and r sk of the user In no ev&r'l4 shall the habtltty of Praxa1r Otslnbuhon. Inc , ariSIOQ out of the 
use of ' he •nformatton con tained hete•n exceed the fee established for p rov1d1ng such tnfamat•on 

;V?c 
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Praxair /!l!fiffiPRAXAIR 
5700 South Alameda Street 
Los Angeles, CA 90058 

DocNumber: 000098406 

Tel: (323) 585-2154 Fax:(714) 542-6689 
PGVPID: F22016 

f8v'\ M 01\. l 1,0 '> f tOF ANALYSIS/EPA PROTOCOL GAS 

Montrose Air Quality Services, LLC Praxair Order Number: 34797301 t-iliJ:Jo,,•, 

1631 E. St. Andrew Pl. CusromerP. 0. Number: 06114122 1'""Nt'"'"''" 
Santa Ana, CA 92705 Customer Reference Number: 

1'~""m"'• · 
()lmt.A.•r .Vylc cf Vrtii,•J: 

No)( 11. -~--------------------------<-)w•-~r_/~_"~_· &_li~~~~ ~ Certified Concentration: 

9115/2019 NIST Traceable 

c.~ U r7 ~ CC457556 Analytical Uncertainty. 

~, ~ ppm NITRIC OXIDE (as NOx) ± 1 % er Its/,, Balance NITROGEN 

Ft.U>\E» 
NO= 11 .5 ppm NO for Reference Only 

Certifcatioll llljormatioll: Certification Date: 9/1 5/2016 Term: 36 Months Expiration Date: 9/15/2019 

911/2016 

Nl N011 SMZE-AS 

109624512 

AS CGA660 

2000psig 140 cu It 

This cylinder was certified according to the 2012 EPA Traceability Protocol. Document #EPA-600/R-12/531 , using Procedure G 1. Do Nol 
Use this Standard if Pressure is less than 100 PSIG. 

Allu~rticaf Data: (R=Relerence Standard, Z=Zero Gas. C=Gas Candidate} 

1 . Component: NITRIC OXIDE las NOx) 

Requested Concenllallon 

CeM•ed Concentrat•on· 
Instrument Used 

AnalyttC8t Method 

Last Multipoint Cal1bra11on 

I F~t Analysis Data: 

I Z: 0 R: 999 

I ~: 9: Z: 0 
C: 11 55 

UOM: ppm 

115ppm 

116ppm 
Themo Electron 42•-LS SIN 1030645077 
Cho~nduminosocncc 

812612016 

Oato: 9/812016 

C: 11 57 Cone: 1157 

C: 11 58 Cone: 11 .58 

R: 999 Cone: 11 .55 

Moan Test Assay; 11567ppm 

Analyzed by: ~[\ \w.t A ~ Mcfttl'l~1..ngerer · ~ 

I 

Reference S tandard Type 

Ref Std. Cyttnder • 
Ref Std Cone 
Ref Std Traceable to SRM- . 

SRM SIWTiple# 

SRM Cylinder # 

Second Analysis Data: 

Z: 0 R: 999 

R: 999 Z: 0 

Z: 0 C: 1161 

C: 

C : 

R: 

GMtS 

CC443973 
999ppm 
vs 2628a 

49·H-61 
CAL016271 

Oato: 

11 59 Cone: 
11 .66 Cone: 
999 Cone: 

I UOM: ppm Mean Test Assay: 

Certified by. 

9/ 1512016 

1t .59 
, , 66 

11 61 

Information conta tned here~n has been prepared a t your request by quallfl9d exper1s Wllhtn Praxair Otstubt.A•on. Inc VVhlle we believe lhat tne enformation es accurate Within the hmtts c f the anatytJcal 
methods employed and IS complete to tha extent or the speofic analyses performed. we make no warrartly or representation as to tha SUitability of the use of the onformatton for any putpose The 
lnfonnahon ts offered with the understanding that any use of the tnformatiOn •s at the sole d tscrettcn and rtsk o f the user In no event shall the liability of Praxair O•slribut ion, Inc , arising out or the 
use of the information con ta•ned herein e.~~:ceed the fee establ ishe~ for prov1dtng such information 

/v\ (_ 
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/!!f:ift!IPRAXAIR 

DocNumber: 000096303 

Pruair 

5700 South Alameda Street 

Los Angeles, CA 90058 

Tel : (323) 585-2154 Fax:(7 14) 542-6689 
PGVPID: F22016 

r·· ---------~-~- . --l' OF ANALYSIS 1JiiA PROTOCOL GAs--l 
rtV\ MON I RU'II 

Montrose Air Quality Services, LLC 
1631 E. St. Andrew Pl. 

Praxair Order Numbn. 34529715 

Customer P. 0. Numbrr: 06064636 

fl/1/)<u.: 6/3012016 

l'urt Numb<r · Nl N022MZ1 E·AS 

l.ut N11mhc:r. 109618203 

I )1md••r Sty/; <I' Ol<lltr AS CGA 660 Santa Ana, CA 92705 
C ustomer Reference Numbu: 

N Ox 22 c;''' .. ~~~~;. 
Certified Coucentration: 

(\/mci,•J/'tt.•.\..\ltn'cf l'ulumt•: 2000 p11g 140 cu. fl 

7/19/2019 

CC335819 

C, -z.-r r tt:Lf a 22.3 
~ ~ ~ ~ -I' 1 Balance NITROGEN 

ppm NITRIC OXIDE (a$ NOx) 

7/l'tf(CJ 

NIST Traceable 

Analytical Uncertainty: 

:t1 % 

NO for Reference Only F tlO I b N0=22.2 ppm 

Cenifcation /nfomra~o . Certification Date: 7/1912016 Term: 36 Months Expiration Date: 7/19/2019 

T his cylinder was certified according to the 2012 EPA Traceability Protocol, Document #EPA-600/R-12/531 , using Ptocedure G1 . 
Use this Standard if Pressure is less than 100 PSIG 

Analytical Data: (R•Retercnce Slsndatd. Z• Zero Gas, C•Gas Candldale) 

I . Component: NITRIC OXIDE (u NO• I Reference Slandatd Type GMIS 
Rat S1d Cylinder • CC457647 
Ref Std Cone 20 41 ppm 

Requested Concenltat>on 27 ppm 
Cel1•fled Coneentrat.on 22 3 ppm 
lnstn . .rnent Used Themo Electron 42•·lS StN 1030645077 Rat. Std Traceable to SRM • 2629a 

Chem,fummescence 
6(2312016 

SRM Sample • 50-G-17 

SRM Cyhnder * FF31691 
Analyt•cal Method 
Last Multipoint Cahb<ahon 

First Analysis Data: Date: 7/1212016 Second Analy&ls Data: Date: 711912016 

Z: 0 R: 203 C: 22.2 Cone: 22 32 Z: 0 R: 203 C: 221 Cone: 2222 
R: 20 3 Z: 0 C : 22 1 Cone: 22 22 R: 203 Z: 0 C: 22 2 Cone: 22.32 

Z: 0 C: 22 2 R: 20.3 Cone: 22 32 Z: 0 C: 222 R: 203 Cone: 22 32 

Do Not 

UOM: ppm Mean Test Assay: 22 287ppm UOM: ppm Mean Teat As5ay: 22 287 ppm 

Certified by: 

lnformat•on conla1ned here•n has been prepared at your request by quahf1ed exports WJthm Praxau O•stnbutton Inc While we beheve that the •nformauon ts accurate W1lh1n the hm•ts of the analyt!tal 
methods employed and IS complete to the extent or the spec1f1C analyses performed. we make no warranty or representahon as to the su1tabl!tty or the use of the tnfOfmat•on ror any purpose The 
•nfOfmatton tS offered w•tn the understand•ng that any use of the .nformat.on tS a1 the sole d1scretton a "C1 nsk of the user In no event shall the ltab tltty of Praxa1r Distrtbuh<m Inc . ansmg out of the 
use of 1he lnfOI'metion con tained here1n exceed the fee established for prov1d tng such Information 
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/f!ft~PRAXAIR l' rautir 

~ 700 South Alnmcda Strt:ct 
Los Angcks, C A 90058 

DocNumber 0001 01461 

Tel: (323) 585-2 154 Fax .(714) 542-6689 
PGVPID. F22016 

I -~ M ( ), I I l) .) I )F ANALYSIS I EPA PROTOCOL GAS 

f'raxair Order Number: 70150909 /11/I.Jcrh' 1111612016 Montrose Air Quality Services, LLC 
1631 E. St. Andrew Pl. Customer P. 0. Nwnbcr. Nl C090MN3ZE-A.S 

Santa Ana, CA 92705 ':u.l'lomer Rcfcrelltc Number. 

(_0 ,0 1\ , ·,·lmclr'I/''''Wih'tt'lidum.: Ui Certified Couceutmtion: 
t ~E-x-p-ira-t-io_n_D--at_e_: _________ 12_/_1_2_/2_0_1_9---------------------N-IS_T __ T-ra_ce __ a_b-le----~ 

Analytical Uncertainty. 

:1:0.4 % 

:1:1% 

NO= 8.30 ppm NO for Reference Only 

l I o.., ~ '3 CC332406 

fV I' fJ 90.0 ppm CARBON MONOXIDE 

, I • ~ ., U L 8.34 ppm NITRIC OXIDE (as NOx) 

\, '- ~ ;) ., , Q Balance NITROGEN 

t=l{~:t 
Certifcatioll /nformtJticm: Certification Date: 12/12/2016 Term: 36 Months Expiration Dale: 12/12/2019 

109632303 

AS 

2000 PSIQ 

CG/1660 

140 cu h 

This cylinder was certified accord1ng to the 2012 EPA Traceabtlity Protocol . Oocument #EPA-600/R-12/53 1. using Procedure G1 . 
Use this Standard if Pressure is less than 100 PSIG. 

Do Not 

A1w~rtic11/ Data: (R•Reterence Standard Z=Zero Gas. C=Gas Candidate) 

1 . Component: CARBON MONOXIDE 

Requested Concentration 
Certtf•ed Concentratton 
Instrument Used 

Analyt iCal ~elhod 

Last I.+.JIIipOtnt Ca~b<ahon 

First Analysis Data: 

Z: 0 R· 101 3 

R: 101 4 Z: 0 

Z: 0 C: 901 

UOM: pp:n 

90ppm 
900ppm 

Honba VIII-51D SIN 576876015 

N~l'! 

11125/2016 

Date: 1215/2016 

C : 90 Cone: 8994< 
C: 901 Cone: 90 04< 

R: 1013 Cone: 90044 

Mean Test Assay: 90 0 1 ppm 

2 . Component: NITRIC OXIDE (as NOxl 

Requested Concentration 

Cettthed Concentratton 
Instrument Used 

Analy11ca1 Melt>ad 

last Mufllpoint Cahbrat•on 

First Analysis Data: 

Z: 0 R: 1003 

R: 10~ Z: 0 

Z: 0 C: 8 34 

UOM: ppm 

9ppm 

6 34 ppm 
Themo Electror> 411-1 S SIN 1030645077 

Chemtlurn•nescence 
11/2812016 

Oato: 121512016 

C : 8 33 Cone: 

C: 6 35 Cone: 

R: 10 03 Cone: 

6327 

8 3<7 

8 337 

Mean Test Assay: 6 337 ppm 

Analyzed by: Hoo~ Kooo~\ 
../ 

Referoneo Standard Type 

Ref Sid Cyllnoor # 

Ref Std Cone 

Ref Std Traceable to SRM # 

snM s .. m~lc tJ 

SRM Cylinder # 

Second Analysis Data: 

Z: 0 R: D 

R: 0 Z: 0 
Z: 0 C : 0 

UOM: ppm 

Rete<ence Standard Type 

Ref Std Cylinder ~ 

Ref Std Cone 
Ref Std Traceable to SRM • 

SRM Sample N 
SRM Cyhn<le< • 

Second Analysis Data: 

Z: 0 R: 1003 

R: 10 03 Z: 0 
Z: 0 C: 8 33 

GMIS 

CC119961 

1D1 27 PP"' 
1679c 
~ J -3~ 

CA.L017865 

Dale : 

C: 0 Cone: 0 
C: 0 Cone : 0 
R: 0 Cone: 0 

Mean Tesl Assay: Oppm 

GMIS 

CC4<4024 
10 03 ppm 
vs 2626a 

49-H-61 

CAL016271 

Date: 1211212016 

C: 835 Cone: 835 

C: 8 33 Cone: 833 

R: 1003 Cone: 8 33 

UOM: ppm Mean Test Aasay : 8 337 ppm 

c'"'"'''~ 

Informal ton conta.ned herem nas been prepared a t your request by quahhed experts w•Uun Pta:Katr O•str but•on Inc Wh•le wo believe that tne •nformahoo •s accurate wtlhlf'llhe 1tm1IS of the anaty1•cal 
methods employed ana ts complete to the extent of the spectfiC analyses performed we make no warr~ty or representation as 10 lhe SUitability of tne use of the 1nforma11on fer any purpose Tt.e 
1nformauon 1s offered wtth the understand.ng that any use of the Wlformat.on 1s at the sole d•Sctet1on ard ns~ ollhe usor In no event shall the hab1hty of Prow.C)u O•stnbuuon Inc 31'1Sing oul of the 
use of the 1nlorma1101l con ta1ned here•n exce&d the fee established for prO't' td•ng such information 

.11 ( 
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Pnt.~air !t!flilfiPRAXAIR 
5700 ~outh Alameda Street 

Los Angck~. CA 90058 

DocNumber: 000101460 

Tel. (323) 5!!;-2 154 Fax:(714) 54::! -6689 
PGVI'ID: F22016 

P ANALYSIS I EPA PROTOCOL GAS 

Montrose Air Quality Services, LLC Praxmr Order Numl>er: 70150909 ''"'~'"' 111221201 6 

1631 E. St. Andrew Pl. Customer 1'. 0. Number: 1'"'' ,.,.,,,,.,. Nt co45N2ZE·AS 

S t A CA 92705 •sromer Reference /\'umber: lm ,,,,,...,.. 1
09632

71
7 

an a na, t:''"'k' ·'~• ·1.· ,, Oml,•t AS CGA 660 

Co U ~. l...c,....-----------------------------1 _,,_,._,,_.,_,._ .. _."_"_"._"_''_'"_"'-.''' 2000 ps•g 140 eu n -. J Certified Concellfrtttion: 

12/12/2019 NIST Traceable 

j lo.., Lf • U Iinder Number: DT001ooo1 Ana lytical uncertainty: 

fV I' - , 45.0 ppm CARBON MONOXIDE i 0.6 % 

4.40 ppm NITRIC OXIDE (as NOx) ± 1 % OT 00 \00 \ Balance NITROGEN 

\ l../ '1-/1 
~ , ;'Z..Q \ L .. NO = 4 .38 ppm N.O for Refe rence Only 

CertJ;"ritm ~ormnltor.: Vrllflcatlon Date: 12/1 2/2016 Term. 36 Months Explfatlon Date: 12/12/2019 

This cylinder was certified according to the 2012 EPA Traceability Protocol, Document #EPA-600/R-12/531 . using Procedure G1 . Do Not 
Use this Standard if Pressure is less than 100 PSIG . 

Anu/ytical Dtttu: (R=Refercnce Stan<tarc1. Z=Zero Gas. C=Gas CanfJ,(Jate) 

1 . Componenr: CARBON MONOXIDE 

Requested Concen\ratton 45 ppm 
Cenified Concentration 
lnslrumenc Used 
Analyhcal Method 
last Muii•P<>tnl Calib<alton 

Firs! Analy51s Data: 

Z: 0 R: 503 

R: 50.3 Z: 0 
Z: 0 C: 45 

UOM: ppm 

45 0 ppm 
Honba VIA·510 SIN 576876015 

N'JIR 
1112512016 

Date : t2/512016 

C: 45 Cone: 45 

C: 45 1 Cone: 451 

R: 503 Cone: 45 

Mean Test Assay: 45 033 ppm 

2 . Component : NITRIC OXIDE (as NOx) 

Requested Concenlra\ton 
Cecl•f.,d ConcenlratK>n 
lnslrumont Used 

Anatytocal Method 
las\ Mull>potnl Caleb< altOn 

First Analysis Oat1: 

Z: 0 R: t003 

R: 1004 Z: 0 
Z: 0 C: 4 38 

UOM: ppm 

Analyzed by: 

4 Sopm 
4 40 ppm 
Theme Electron ~2•·LS SIN 1030645077 
Chemilum,nese&ncc 

1 t/2812016 

Date: 12/5.'2016 

C: 4 39 Cone: <.389 

C: 4 38 Cone: 4 379 

R: 1003 Cone: 4 379 

Mean Tesl Assay: 4 382 ppm 

Henry Koung ~ 

l \ \ 
\._. 

Reference Slandarc1 Type 
Ref Sid Cylinder# 

Ref Sid Cone 
Ref Sid Traceable to SRM • 

SRM Sam~lc 1 

SRM Cyhnoer • 

Second Analysis Data: 

Z: 0 R: 0 
R: 0 Z: 0 

Z : 0 C: 0 

UOM: ppm 

Reference Standard l ypc 
Ref Std Cylinder # 

Ref Sid Cone 
Ref Std Traceable 10 SRM # 

SRM Sample ~ 

SRM Cylinder # 

Second Analysis Data: 

Z: 0 R: 1003 
R: 1003 Z: 0 
Z: 0 C: 4 41 

C: 
C: 

R: 

GMIS 
CC186877 
50 3 ppm 
1678c 

FF1 8<02 

Dale: 

0 Cone: 
0 Cone: 
0 Cone: 

Mean Test Assay: 

GMIS 
CC444024 
1003opm 
vs 2626a 
49 -H~1 

CAl016271 

Date: 

C: 4 <i Cone: 
C: 4 43 Cone: 
R: 1003 Cone: 

UOM: ppm Mean Test As say: 

0 

0 
0 

Oppm 

1211 212016 

4 • t 
4 43 
4 41 

• 417 opm 

c'"''"' by~ 

lnformauon c ontatned herein has been prepared at your request by Quallfted experts w•thln Praxair D•stnbutton Inc Whtlc \VC believe l nat H1e tnformalton 15 accurate W1th1n the l•m•ts of the analytical 
metllOds employed and >S complete to the extent ol \he spectftc analyses per1ormed. wo make no warr3nly ot ropresenlalto~ as to \he suitablhly or the use of 1110 tnformarton for any piJ(pose The 
•nformallon ts offe red w1th the understandtng that any use of the tnformallon •s at the sole discretton and nsk of lhe user In no event shall the hab1hty of Praxa1r 01strlbuhon. Inc . aus1ng ou1 of the 
use of the tnformattOn con tamed herein oxceed the fee established tor pro \lid.ng such 1nformatmn 

I 
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!ifff~PRAXAIR 

DocNumber: 000111692 

l>rau ir 
5700 South Alameda Street 
Los Angeles. C A 9005 8 
Tel: (323) 585-2 154 Fnx:(714) 542-6689 

PGVPID: F22017 

_CERTIFICATE OF ANALYSIS I EPA PROTOCOL GAS 
111i"'0 MOl'. I RO.\l 

Praxa1r Order ll'umho•r. 70297908 hi/''"'··· 612012017 

Montrose Air Quality Services, LLC 
1631 E. St. Andrew Pl. 

Cuslomer 1'. 0 . Number-

1.~/oml!r Reference Number: 

/'an N"mlwr EV NICOOXE 109AS 

l .oi.VIImh..•t·· 70086717110 

C)lm..lt'f Shl,• & (Jidlt·l AS CGA 590 

Santa Ana, CA 92705 Certified Concentmtion: 
C)lmt4•rl'h'"m.:& 1;1hlfllc' . 2000ps1Q 140cu h 

Expiration Date· 

ylinder Number: 

22.87 % 

9.03 % 

Balance 

6/26/2025 

SA8836 

OXYGEN 

CARBON DIOXIDE 

NITROGEN 

NIST Traceable 

Ana lytical Uncertainty: 

± 0.2% 

± 0.4 % 

Do Not 

02 responses have been corrected for C02 interference. C02 responses have been corrected for 02 IR boardening effect. 

.4 /lll~l'tica/ Dala: (R=Relcrence Standard, Z2Zero Gas. C=Gas Can<J.dare} 

1 • Compon1m: OXYGEN 

Requested Concentrat on 
Cenifted Concentraloon 

lnsttument Used 
AnalytiCal MethOd 

Last tlull•P01nt Cahoratlon 

2265% 
2267% 

PARA 1 OXYMAT 5E 

PARAMAGNETIC 
5/26(2017 

First Anatyola Data: Date : 612612017 

Z: 0 R: 20 

R: 20 Z: 0 
Z: 0 C: 2288 

UOM: % 

2 . Component: CARBON OIOXIOE 

Requested Concenlret!On 
CerttfEd ConcentratK)Il 

Instrument Used 

Analyt1cal Method 
Last Mulhpo•nt Caltbrat•on 

First Analysis Da1a: 

Z: 0 R: 14 

R: 14 Z: 0 
Z: 0 C: 904 

UOM: ,. 

C: 22.68 Cone: 22 669 

C: 22.68 Cone: 22 869 

R: 20 Cone: 22 669 

Mean Test Assay: 

9% 
903 '.4 

22 669% 

Honoa VIA-510 SIN 20C194WK 

NDIR 
612212017 

Oato: 612612017 

C : 904 Cone: 9034 

C: 9.04 Cone: 9034 

R: 14 Cone: 9034 

Mean Test Assay: 9034% 

nofer~i'C~ 5!Ur:.:ard 1 ~·pc CMIS 
Rer Std Cyllflder # CC98135 
Rei Std Cone 1999% 

Ror Std Tracea:>le 10 SRM N 2659a 
SRM Sample M 7t ·E· t9 

SRM Cyltnder r FF22331 

Second Analysis Data: Date: 

Z: 0 R: 0 C : 0 Cone: 0 
R: 0 Z: 0 C : 0 Cone: 0 
Z: 0 C: 0 R: 0 Cone: 0 

UOM: % Moan Teat Assay: 0% 

Reference Stanoaro Type GMIS 

Ref Sid Cylinder • CC283552 

Ref Std Cone 1399% 

Rer Sto Traceable to SRM • 1675b 

SRM Sa'nple • 6-F-51 

SRM Cylinder • CAL014538 

Second Anatrsis Data: Date: 

Z: 0 R: 0 C : 0 Cone: 0 
R: 0 Z: 0 C: 0 Cone: 0 
Z: 0 C: 0 R: 0 Cone: 0 

UOM: "' Mean Test Assay: 0 % 

Certif1ed by: /~ ~ 

Yin~ 

lntormat•on conta•ned tteretn has b&en prepared at your request by quahf1ed experts w•tn1n PraAalr Otstobutton Inc 'Ntule we believe that the tnfOt"mahon •s accurate w tthn the hmtls of the analyl•cal 

i 

1nlormat,on IS olfered wolh the understanding thai any use or the 1nlormat•on 1s at the sole d1scretton and '''k or me user In no event shall lhe hab1IIIV or Praxa1r strp~. ar•s: 7:" ~ methOds employeo and •s eompKtte to the extent of the spectf•c analyses performed we mal<o no Wdrranty ot representat•on as to tOO su•t;~blllty of the use ofK te 1nf at•on for any purpose Tt'te 

use or me 1nlormatton con 1a1ned here1n exceoo the lee established lor providtng such tnlormatton T --w~ /7 
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/!fffifiiPRAXAIR 

DocNumber: 0001 11 214 

Praxair 
5 700 South Alameda Street 

Los Angeles. CA 90058 

Tel: (323) 585-2154 Fax:(714) 542-6689 
PGVPID: F22017 

CERTIFICATE OF ANALYSIS I EPA PROTOCOL GAS 
tY \ ,\-1 0 1\ I I () \ l 

Praxa1r Ord<!r Number: 702g6002 / ·ill /)nt<: 6/612017 

~ontrose Air Quality Services LLC 
631 E. St. Andrew Pl. ' 

Customer P. 0. Number: 
Customer Re.ferenc~t Number: 

l'nrr Numh.-r: Nl COS 202E·AS 

l.ut Nmuh<•r 70086715702 

f}·f,~~,kr St)A· & Ou1/t'1: AS CGA 590 

:anta Ana, CA 92705 Certified Cnuceutration: 
( :rluN.A:r l'tf'\.\lllt' & Ji,/um,·: 2000 ps1g 1-40 CU ft 

0._ IJ.'I,./. 
eo1 s. lt'J. 
&.f 6/~/o.r ets.,.,,, 

Expiration Date: 

Cylinder Number. 

5.18 

13.42 
% 
% 

Balance 

6/19/2025 

CC506411 

CARBON DIC:'illE 

OXYGEN 

NITROGEN 

NIST Traceable 

Analytical Uncertainty: 

± 0.3 % 

±0.3 % 

f$-J:),iformation: Certification Date: 6/ 1g/201 7 Term: 96 Months Expiration Date: 6/19/2025 

This cylinder was certified according to the 2012 EPA Traceability Protoco:, Document #EPA-600/R-12/531 , using Procedure G 1. Do Not 
Use this Standard if Pressure is less than 100 PSIG. 

02 responses have been corrected for C02 interference C02 responses have been corrected for 0 2 IR boardening effect. 

A nalytical Daw: (R•Reterence StandarrJ, Z•Zeto Gs•. C=Gas Csnc!tdate) 

1 . Comt>Onont: CARBON DIOXIDE 

Requested Concentretoon 
Ce111foed Concentration 
lnsttument Used 
Analytocal Method 
Last Multopo~nt Cal1bfatocn 

Fi,..t Analysis Data: 

Z: 0 R: 7 02 

R: 7 02 Z: 0 
Z: 0 C: 5 19 

UOM: "4 

2 . Component: OXYGEN 

Requested Concentration 
Cert<hed Concentratoon 
Instrument Used 
Analytocal Method 
l ast Multipo•nt Cal•bfalton 

First Analysts Oat~ : 

Z: 0 R: 20 
R: 20 Z: 0 
Z: 0 C: 13 43 

UOM: % 

Analyzed by: 

52% 
518% 
Horoba VIA-51 0 SIN 20C 194WK 
NDIR 
512212017 

D~to : 

C: 5.19 Cone: 
C: 5 19 Cone: 
R : 7 02 Cone: 

Mean Test Assay: 

13 5% 
13 42% 

PARA 1 OXYMAT SE 
PARAMAGNETIC 
512612017 

Date: 

C: 13 43 Cone: 

C: 13 43 Cone: 

R: 20 Cone: 

Mean Test Assay: 

6/1912017 

5175 
5175 
5175 

5175% 

6/1912017 

13423 
13 423 
13 423 

13 423% 

Reference Standard Type 

Rei Std Cylinder • 
Ref Std Cone 
Ref Std Traceable to SRM r 

SRM Sampler 
SRM Cyionder r 

Second Analysis Data: 

Z: 0 R: 0 
R: 0 Z: 0 
Z: 0 C: 0 

C: 
C: 
R: 

GMIS 
DT0008914 

7.00% 
1674b 
7-H.07 
FF10631 

Date: 

0 Cone: 
0 Cone: 
0 Cone: 

UOM: % Mean Test Assay: 

Reference Standatd Type 

Ref Std Cytonder - . 
Ref Std Cone 
Rei Std Traceable to SRM # 

SRM Sample II 
SRM Cyhnder # 

Second Analysis Data: 

GMtS 
CC96t35 
1999 % 
2659a 
71·E· 19 
FF22331 

Date: 

0 
0 
0 

Z: 0 R: C: 0 Cone: 0 0 
R: 0 Z: C: 0 Cone: 0 0 
Z: 0 C: R: 0 Cone: 0 0 

UOM: % Mean Test Assay: 0% 

Certified by. ~ )to" -) 
Ying Yu 

lnformat•on contained here•n has been prepared at your reQuest by qualtfled experts Wlthm Praxa1r O•stnbut~on. Inc 'Wh1le we beheve that the Information 1s accurate w,ctun too ltm•ts of the analyt•cal 
methods employed and •s complete to the extent of the spec•fc. analyses performed, we make no waoanty or represen1ation as to the su•tab1l1ty of the use of the 1nforma11on fcx any purpose The 
•nfOI'mahon •s offered w1th the undorstand•ng that any use of the •nformat•on •s at the sole dtscreuon and rtsk of lhc user In no e"ent shatl the hab•hty of Praxa•r D•str•buhon. Inc . ar1s.ng out of the 
use of the mformellon contai!"led nerein exceed tne fee established for prov•d•ng such •nformaticn 

I 
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APPENDIX B CALCULATIONS 
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6.13
PsgPbarPs +=

GENERAL EMISSION CALCULATIONS 
 

I. Stack Gas Velocity 

A. Stack gas molecular weight, lb/lb-mole 

222dry %N * 0.28 + %O * 0.32 + %CO * 0.44 = MW  

wowodrywet B * 18 + )B-(1 * MW = MW  

B. Absolute stack pressure, iwg 

 

C. Stack gas velocity, ft/sec 

wets
sps MW * P

28.95 * 29.92 *T*ΔP * C * 2.9 = V  

II. Moisture 

A. Sample gas volume, dscf 

d
m

ref
barmmstd Y*

T
T*)

13.6
ΔH + (P *  V* 0.03342 = V  

B. Water vapor volume, scf 

R 528
T *  V* 0.0472 = V o

ref
lcwstd  

C. Moisture content, dimensionless 

) V+ (V
V = B

wstdmstd

wstd
wo  

III. Stack gas volumetric flow rate 

A. Actual stack gas volumetric flow rate, wacfm 

60 * A*  V= Q  ss  

B. Standard stack gas flow rate, dscfm 

29.92
P*

T
T * )B-(1 * Q = Q s

s

ref
wosd  
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IV. Gaseous Mass Emission Rates, lb/hr 

6
sdi

10 *SV 
60 * Q * MW * ppm = M  

V. Emission Rates, lb/MMBtu 

  
2

6
i

%O20.9
20.9*

10*SV
F*MW*ppm

MMBtu
lb

−
=  

 
6. Percent Isokinetic 
 

 
ref

2
s

ms

T
R528x

DnxPsxVxBwo)0(1
std)(VTx17.32I

−
=  

 
7. Particulate emissions 
 
 a) Grain loading, gr/dscf 
 

 C = 0.01543 (Mn/Vm std) 
 
 b) Grain loading at 12% CO2, gr/dscf 
 

 C12% CO2 = C (12/% CO2) 
 
 c) Mass emissions, lb/hr 
 

 M = C x Qsd x (60 min/hr)/(7000 gr/lb) 
 
 d) Particulate emission factor 
 

2

6

%O20.9
20..9xFx

gr7000
lb1xCBtulb/10

−
=   
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Nomenclature: 
 
As   = stack area, ft2 
Bwo   = flue gas moisture content, dimensionless 
C12%CO2 = particulate grain loading, gr/dscf corrected to 12% CO2 
C  = particulate grain loading, gr/dscf 
Cp   = pitot calibration factor, dimensionless 
Dn  = nozzle diameter, in. 
F  = fuel F-Factor, dscf/MMBtu @ 0% O2 
H  = orifice differential pressure, iwg 
I  = % isokinetics 
Mn  = mass of collected particulate, mg 
Mi  = mass emission rate of specie i, lb/hr 
MW   = molecular weight of flue gas, lb/lb-mole 
Mwi  = molecular weight of specie i: 
  SO2:  64 
  NOx:  46 
  CO: 28 
  HC: 16 
0  = sample time, min. 
∆P  = average velocity head, iwg = 2)ΔP(  
Pbar  = barometric pressure, inches Hg 
Ps  = stack absolute pressure, inches Hg 
Psg  = stack static pressure, iwb 
Q  = wet stack flow rate at actual conditions, wacfm 
Qsd  = dry standard stack flow rate, dscfm 
SV  = specific molar volume of an ideal gas at standard conditions,   
     ft3/lb-mole 
Tm  = meter temperature, oR 
Tref  = reference temperature, oR 
Ts  = stack temperature, oR 
Vs  = stack gas velocity, ft/sec 
Vlc  = volume of liquid collected in impingers, ml 
Vm  = uncorrected dry meter volume, dcf 
Vmstd  = dry meter volume at standard conditions, dscf 
Vwstd  = volume of water vapor at standard conditions, scf 
Yd  = meter calibration coefficient 
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APPENDIX C QUALITY ASSURANCE 
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Appendix C.1 Quality Assurance Program Summary 
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QUALITY ASSURANCE PROGRAM SUMMARY 
 
As part of Montrose Air Quality Services, LLC (MAQS) ASTM D7036-04 certification, 
MAQS is committed to providing emission related data which is complete, precise, 
accurate, representative, and comparable.  MAQS quality assurance program and 
procedures are designed to ensure that the data meet or exceed the requirements of 
each test method for each of these items.  The quality assurance program consists of the 
following items: 
 

• Assignment of an Internal QA Officer 
• Development and use of an internal QA Manual 
• Personnel training  
• Equipment maintenance and calibration 
• Knowledge of current test methods 
• Chain-of-custody 
• QA reviews of test programs 

 
Assignment of an Internal QA Officer: MAQS has assigned an internal QA Officer who is 
responsible for administering all aspects of the QA program.   
 
Internal Quality Assurance Manual: MAQS has prepared a QA Manual according to the 
requirements of ASTM D7036-04 and guidelines issued by EPA.  The manual documents 
and formalizes all of MAQS QA efforts.  The manual is revised upon periodic review and 
as MAQS adds capabilities.  The QA manual provides details on the items provided in 
this summary. 
 
Personnel Testing and Training: Personnel testing and training is essential to the 
production of high quality test results.  MAQS training programs include: 
 

• A requirement for all technical personnel to read and understand the test methods 
performed 

• A requirement for all technical personnel to read and understand the MAQS QA 
manual 

• In-house testing and training 
• Quality Assurance meetings 
• Third party testing where available 
• Maintenance of training records. 

 
Equipment Maintenance and Calibration: All laboratory and field equipment used as a 
part of MAQS emission measurement programs is maintained according to 
manufacturer’s recommendations.  A summary of the major equipment maintenance 
schedules is summarized in Table 1.  In addition to routine maintenance, calibrations are 
performed on all sampling equipment according to the procedures outlined in the 
applicable test method.  The calibration intervals and techniques for major equipment 
components is summarized in Table 2.  The calibration technique may vary to meet 
regulatory agency requirements. 
 
Knowledge of Current Test Methods: MAQS maintains current copies of EPA, ARB, and 
SCAQMD Source Test Manuals and Rules and Regulations. 
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Chain-of-Custody:  MAQS maintains chain-of-custody documentation on all data sheets 
and samples.  Samples are stored in a locked area accessible only to MAQS source test 
personnel.  Data sheets are kept in the custody of the originator, program manager, or in 
locked storage until return to MAQS office.  Electronic field data is duplicated for backup 
on secure storage media.  The original data sheets are used for report preparation and 
any additions are initialed and dated. 
 
QA Reviews:  Periodic field, laboratory, and report reviews are performed by the in-house 
QA coordinator.  Periodically, test plans are reviewed to ensure proper test methods are 
selected and reports are reviewed to ensure that the methods were followed and any 
deviations from the methods are justified and documented. 
 
ASTM D7036-04 Required Information 
 
Uncertainty Statement 
 
“Both qualitative and quantitative factors contribute to field measurement uncertainty and 
should be taken into consideration when interpreting the results contained within this 
report.  Whenever possible, Montrose Air Quality Services, LLC (MAQS) personnel 
reduce the impact of these uncertainty factors through the use of approved and validated 
test methods.  In addition, MAQS personnel perform routine instrument and equipment 
calibrations and ensure that the calibration standards, instruments, and equipment used 
during test events meet, at a minimum, test method specifications as well as the 
specifications of our Quality Manual and ASTM D 7036-04.  The limitations of the various 
methods, instruments, equipment, and materials utilized during this test have been 
reasonably considered, but the ultimate impact of the cumulative uncertainty of this 
project is not fully identified within the results of this report.” 
 
Performance Data 
 
Performance data are available for review. 
 
Qualified Personnel 
 
A qualified individual (QI), defined by performance on a third party or internal test on the 
test methods, was present on each test event. 
 
Plant Entry and Safety Requirements 
 
Plant Entry 
 
All test personnel are required to check in with the guard at the entrance gate or other 
designated area.  Specific details are provided by the facility and project manager. 
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Safety Requirements 
 
All personnel shall have the following personal protective equipment (PPE) and wear 
them where designated: 
 

• Hard Hat 
• Safety Glasses 
• Steel Toe Boots 
• Hearing Protection 
• Gloves 
• High Temperature Gloves (if required) 

 
The following safety measures were followed: 
 

• Good housekeeping 
• SDS for all on-site hazardous materials 
• Confine selves to necessary areas (stack platform, mobile laboratory, CEMS data 

acquisition system, control room, administrative areas) 
• Knowledge of evacuation procedures 

 
Each facility will provide plant specific safety training. 
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TABLE 1 
EQUIPMENT MAINTENANCE SCHEDULE 

 
Equipment Acceptance Limits Frequency of Service Methods of Service 

     
Pumps 1. Absence of leaks 

2. Ability to draw 
manufacturers required 
vacuum and flow 

As recommended by 
manufacturer 

1. Visual inspection 
2. Clean 
3. Replace parts 
4. Leak check 

     
Flow Meters 1. Free mechanical 

movement 
As recommended by 
manufacturer 

1. Visual inspection 
2. Clean 
3. Calibrate 

     
Sampling Instruments 1. Absence of malfunction 

2. Proper response to zero, 
span gas 

As recommended by 
manufacturer 

As recommended by 
manufacturer 

     
Integrated sampling tanks 1. Absence of leaks Depends on nature of 

use 
1. Steam clean 
2. Leak check 

     
Mobile van sampling system 1. Absence of leaks Depends on nature of 

use 
1. Change filters 
2. Change gas dryer 
3. Leak check 
4. Check for system 

contamination 
     
Sampling lines 1. Sample degradation less 

than 2% 
After each test series 1. Blow dry, inert gas 

through line until 
dry. 
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TABLE 2 
MAJOR SAMPLING EQUIPMENT CALIBRATION REQUIREMENTS 

 

Sampling Equipment Calibration Frequency Calibration Procedure Acceptable Calibration 
Criteria 

    

Continuous Analyzers Before and After Each 
Test Day 

3-point calibration error 
test < 2% of analyzer range 

    

Continuous Analyzers Before and After Each 
Test Run 

2-point sample system 
bias check < 5% of analyzer range 

    

Continuous Analyzers After Each Test Run 2-point analyzer drift 
determination < 3% of analyzer range 

    

CEMS System Beginning of Each Day leak check < 1 in. Hg decrease in 5 
min. at > 20 in. Hg 

    
Continuous Analyzers Semi-Annually 3-point linearity < 1% of analyzer range 

    

NOx Analyzer Daily NO2 -> NO converter 
efficiency > 90% 

    
Differential Pressure 
Gauges (except for 

manometers) 
Semi-Annually 

Correction factor based 
on 5-point comparison to 

standard 
+/- 5% 

    
Differential Pressure 
Gauges (except for 

manometers) 
Bi-Monthly 

3-point comparison to 
standard, no correction 

factor 
+/- 5% 

    

Barometer Semi-Annually 
Adjusted to mercury-in-

glass or National 
Weather Service Station 

+/- 0.1 inches Hg 

    

Dry Gas Meter Semi-Annually 
Calibration check at 4 

flow rates using a NIST 
traceable standard 

+/- 2% 

    

Dry Gas Meter Bi-Monthly 
Calibration check at 2 

flow rates using a NIST 
traceable standard 

+/- 2% of semi-annual 
factor 

    

Dry Gas Meter Orifice Annually 4-point calibration for 
∆H@ -- 

    

Temperature Sensors Semi-Annually 3-point calibration vs. 
NIST traceable standard +/- 1.5% 

    
Note:  Calibration requirements were used that meet applicable regulatory agency requirements. 
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Appendix C.2 SCAQMD and STAC Certifications 
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Appendix C.3 Statement of No Conflict of Interest 
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STATEMENT OF NO CONFLICT OF INTEREST AS AN INDEPENDENT TESTING 
LABORATORY 

 
(To be completed by authorized source testing firm representative and included in source test report) 

 
The following facility and equipment were tested by my source testing firm, and are the subjects of this 
Statement: 
 
Facility ID:  114406  
Date(s) Tested:  8/29/2017  
Facility Name:  SFFP, L.P.  
Equipment Address:  15306 Norwalk Blvd.  
 Norwalk, California 90650  
Equipment Tested:  Regenerative Thermal Oxidizer  
Device ID, A/N, P/N: P/N G46187, A/N 578777  
 
 
I state, as its legally authorized representative, that the source testing firm of: 
 
Source Test Firm:       Montrose Air Quality Services, LLC      
 
Business Address:    1631 E. St. Andrew Pl.        
 
             Santa Ana, California 92705       
is an "Independent Testing Laboratory" as defined in District Rule 304(k): 
 

For the purposes of this Rule, when an independent testing laboratory is used for the purposes 
of establishing compliance with District rules or to obtain a District permit to operate, it must 
meet all of the following criteria: 

(1) The testing laboratory shall have no financial interest in the company or facility being tested. or 
in the parent company or any subsidiary thereof- 

(2) The company or facility being tested, or parent company or any subsidiary thereof, shall have 
no financial interest in the testing laboratory; 

(3) Any company or facility responsible for the emission of significant quantities of pollutants to 
the atmosphere, or parent company or any subsidiary thereof shall have no financial interest in 
the testing laboratory; and 

(4) The testing laboratory shall not be in partnership with, own or be owned by, in part or in full, 
the contractor who has provided or installed equipment (basic or control), or monitoring 
systems, or is providing maintenance for installed equipment or monitoring systems, for the 
company being tested 

 
Furthermore, I state that any contracts or agreements entered into by my source testing firm and 
the facility referenced above, or its designated contractor(s), either verbal or written, are not 
contingent upon the outcome of the source testing, or the source testing information provided to 
the SCAQMD. 
 
Signature:         Date:   10/24/2017 
 
    Joe Rubio        Project Manager       714-332-8486       10/25/2017 

   (Name)  (Title)   (Phone)   (Date) 
 
FORM ST-110 :stevforl.doc (Revised 11/18/98) 
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APPENDIX D PERMIT TO OPERATE 
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