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Affidavit 
PFS-TECO was contracted by La Castellamonte to provide testing services for the Round 

Stack Wood-Fired Room Heater per EPA Method 28R, Certification and Auditing of Wood 

Heaters and an Alternate Test Method dates May 21, 2025 (see attached in Appendix A).  

All testing and associated procedures were conducted at PFS-TECO’s Portland 

Laboratory beginning on 6/10/2025 and ending on 6/12/2025.  PFS-TECO’s Portland 

Laboratory is located at 11785 SE Highway 212 – Suite 305, Clackamas, Oregon 97015.  

Testing procedures followed EPA Method 28R and ASTM E2780, Standard Test Method 

for Determining Particulate Matter Emissions from Wood Heaters.  Particulate sampling 

was performed per ASTM E2515, Standard Test Method for Determination of Particulate 

Matter Emissions Collected by a Dilution Tunnel.  

PFS-TECO is accredited by the U.S. Environmental Protection Agency for the certification 

and auditing of wood heaters pursuant to subpart AAA of 40 CFR Part 60, New Source 

Performance Standards for Residential Wood Heaters and subpart QQQQ of 40 CFR Part 

60, Standards of Performance for New Hydronic Heaters and Forced Air Furnaces, 

Methods 28R, 28WHH, 28 WHH-PTS, and all methods listed in Sections 60.534 and 

60.5476.  PFS-TECO holds EPA Laboratory Accreditation Certificate Number 4.  PFS-

TECO is accredited by ANAB to ISO 17020:2012 “Criteria for Bodies Performing 

Inspections”, and ISO 17025:2017 “Requirements for Testing Laboratories.” PFS-TECO 

is also accredited by Standards Council of Canada to ISO 17065:2012 “Requirements for 

Bodies Operating Product Certification Systems.”   

The following people were associated with the testing, analysis and report writing 

associated with this project. 

 

 

 

Aaron Kravitz 

Laboratory Manager 

 

 

aaron
Sig
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Introduction 

La Castellamonte contracted with PFS-TECO to perform EPA certification testing on the 

Round Stack Wood-Fired Room Heater.  All testing was performed at PFS-TECO’s 

Portland Laboratory.  All testing was performed by Aaron Kravitz. 

 

Notes 

• Prior to start of testing, 50 hours of conditioning was performed by PFS TECO at a 

medium burn setting in accordance with ASTM E2780. 

• Prior to start of testing, the dilution tunnel was cleaned with a steel brush. 

• A separate, independent, third filter train was utilized to determine 1st hour 

emissions for all test runs. 

• A total of 4 test runs were completed.  One test run in each of the 4 specified burn 

rate categories was performed. All runs have been found to be appropriate, no 

anomalies occurred. See the Run Narrative section for further detail on each run. 

• Due to an unconventional firebox shape, the fuel load was developed and agreed 

on in an EPA Alternate Test Method dated May 21, 2025. This letter is attached in 

Appendix A. 
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Wood Heater Identification and Testing 

• Appliance Tested: Round Stack 

• PFS Tracking Number: 224 

• Manufacturer:  La Castellamonte 

• Catalyst:  Yes 

• Heat exchange blower:  None 

• Type:  Wood Stove 

• Style:  Free Standing Wood Stove  

• Date Received:  Thursday, December 26, 2024 

• Testing Period – Start:  Tuesday, June 10, 2025   

Finish:  Thursday, June 12, 2025 

• Test Location:  PFS TECO 

     11785 SE Hwy 212  

     Clackamas, OR 97015 

• Elevation:  ~131 Feet above sea level 

• Test Technician(s):  Aaron Kravitz 

• Observers: None 
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Test Procedures and Equipment 
All Sampling and analytical procedures were performed by Aaron Kravitz.  All procedures 

used are directly from ASTM E2780 and ASTM E2515.  See the list below for equipment 

used.  See Appendix C submitted with this report for calibration data. 

Equipment List: 

 

Equipment ID# Equipment Description 

50 Digiweigh DWP12i Platform Scale 

53 APEX XC-60-ED Digital Emissions Sampling Box A 

54 APEX XC-60-ED Digital Emissions Sampling Box B 

203 APEX XC-50-DIR Digital Emissions Sampling Box C 

55 Apex Ambient Air Sample Box 

57 California Analytical ZRE CO2/CO/O2 IR ANALYZER 

94 Moisture meter calibration block 

95 Anemometer 

97 10 lb audit weight 

107 Sartorius Analytical Balance 

109A/B Troemner 100mg/200mg Audit Weights 

111 Microtector 

115 Delmhorst Wood Moisture Meter 

189 Mettler 3'x3' floor scale w/digital weight indicator 

209 Dewalt Tape Measure 

215 Temperature Logger 

DT0042934 Gas Analyzer Calibration Span Gas 

CC341544 Gas Analyzer Calibration Mid Gas 

50 Digiweigh DWP12i Platform Scale 

53 APEX XC-60-ED Digital Emissions Sampling Box A 

 

Barometric Pressure data was taken from a local National Weather Service station, 

corrected for altitude differences in accordance with ASTM E2515 6.1.2.  
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Results 
A total of 4 test runs where performed on the Round Stack. The weighted average 

emissions rate for the 4 run test series was measured to be 1.1 g/hr with a Higher Heating 

Value efficiency of 74%. The average CO emission rate for the 4 tests was 0.33 g/min.  

The La Castellamonte Round Stack Wood-Fired Room Heater meets the 2020 cribwood 

PM emission standard of ≤ 2.0 g/hr per CFR 40 part 60, §60.532 (b). 

 

Detailed individual run data can be found in Appendix A submitted with this report. 

 

Summary Table 

 Cat. 2 

≤1.00 kg/hr 

Cat. 2 

0.80 - 1.25 kg/hr 

Cat. 3 

1.25 - 1.90 kg/hr 

Cat. 4 

Max Burn Rate 

Date 6/10/2025 6/11/2025 6/12/2025 6/10/2025 

Run Number 2 3 4 1 

Emission Rate 

(g/hr) 
0.80 0.68 1.13 2.19 

Burn Rate 

(kg/hr) 
0.96 1.18 1.43 2.76 

Heat Output 

(Btu/hr) 
13,728 16,347 18,701 34,685 

Overall 

Efficiency 

(% HHV) 

78% 76% 71% 69% 

CO Emissions 

(g/MJ Output) 
0.47 0.43 0.87 1.29 

CO Emissions 

(g/kg Dry Fuel) 
7.19 6.45 12.30 17.48 

CO Emissions 

(g/min) 
0.11 0.12 0.29 0.78 

Emissions – 1st 

hr (g/hr) 
2.60 1.28 2.49 2.48 

Weighted particulate emission average of 4 test runs: 1.1 grams per hour. 

Weighted average HHV efficiency of 4 test runs: 74%. 

Average CO Emissions Rate: 0.33 g/min 
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Test Run Narrative  

Run 1 

Run 1 was performed on 6/10/2025 as a category 4 test, per EPA Method 28R.  The 

total test time was 79 minutes.  The particulate emissions rate for the test was 2.19 g/hr, 

the burn rate was 2.76 kg/hr with an HHV efficiency of 68.6%.  All test results were 

appropriate and valid.  There were no anomalies and all test criteria were met.   

Run 2 

Run 2 was performed on 6/10/2025 as an attempted category 1 test  per EPA Method 

28R.  The total test time was 223 minutes.  The particulate emissions rate for the test was 

0.80 g/hr, the burn rate was 0.96 kg/hr with an HHV efficiency of 77.9%.  All test results 

were appropriate and valid.  There were no anomalies and all test criteria were met.  This 

test meets the burn rate requirements described in EPA Method 28 Section 8.1.1.3.2 as 

a category 2 test with a burn rate of 1.00 kg/hr or less for wood stoves that cannot be 

operated at burn rates less than 0.8 kg/hr.  This test was performed with the air control 

set to its lowest setting, it is not possible to operate the stove at a lower air setting.  

Therefore, this test will be used in lieu of a category 1 test. 

Run 3 

Run 3 was performed on 6/11/2025 as a category 2 test, per EPA Method 28R.  The total 

test time was 187 minutes.  The particulate emissions rate for the test was 0.68 g/hr, the 

burn rate was 1.18 kg/hr with an HHV efficiency of 75.8%.  All test results were appropriate 

and valid.  There were no anomalies and all test criteria were met.   

Run 4 

Run 4 was performed on 6/12/2025 as a category 3 test, per EPA Method 28R.  The 

total test time was 150 minutes.  The particulate emissions rate for the test was 1.13 

g/hr, the burn rate was 1.43 kg/hr with an HHV efficiency of 71.3%.  All test results were 

appropriate and valid.  There were no anomalies and all test criteria were met.   
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Test Conditions Summary 
Testing conditions for all runs fell within allowable specifications of the ASTM 2780 and 

ASTM E2515.  A summary of facility conditions, fuel burned, and run times is listed below. 

 

  

Run 

Ambient 

(°F) 

Relative 

Humidity (%) 

Average 

Barometric 

Pressure (In. 

Hg.) 

Preburn 

Fuel 

Weight 

(lbs) 

Test 

Fuel 

Weight 

(lbs) 

Test 

Fuel 

Moisture 

(%DB) 

Test 

Run 

Time 

(Min) Pre Post Pre Post 

1 72 75 26.2 23.9 29.79 12.23 9.62 23.2 79 

2 76 74 23.9 28.7 29.76 7.98 9.42 22.6 223 

3 72 73 33.6 30.1 29.87 8.88 9.74 23.6 3 

4 68 69 36.6 20.9 29.91 10.65 9.49 23.4 150 



Project # F24-364 Model: Round Stack 

 

Page | 10 

Appliance Operation and Test Settings 

The appliance was operated according to procedures as described in the Operations 

Manual, found in Appendix B submitted with this report.  Detailed run information can be 

found in Appendix A submitted with this report. 

Settings & Run Notes 
 

  Pre-Burn Air Settings Test Run Air Settings 

Run 1 
Primary air control fully open 

Secondary air control fully open 

Primary air control fully open 

Secondary air control fully open 

Run 2 
Primary air control fully closed 

Secondary air control fully closed 

Primary air control fully closed 

Secondary air control fully closed 

Run 3 
Primary air control open 2mm from closed 

Secondary air control open 5mm from closed 

Primary air control open 2mm from closed 

Secondary air control open 5mm from closed 

Run 4 
Primary air control open 8mm from closed 

Secondary air control open 15mm from closed 

Primary air control open 8mm from closed 

Secondary air control open 15mm from closed 
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Appliance Description 
 

Model(s): Round Stack 

Appliance Type: Catalytic Wood-Fired Stove 

Total/Usable Firebox Volume: Total firebox volume is 1.780 ft3. Usable firebox volume is 

1.367 ft3.  

Air Introduction System:  Primary air is regulated by an air slide at the bottom of the unit 

and routed to an air wash above the loading door. Secondary air is regulated by a second, 

independent air slide also located at the bottom of the unit. Secondary air is routed behind 

the firebox to the secondary air manifold. 

Baffles: A secondary air manifold is located at the top of the firebox. It is constructed of 

refractory material and includes an array of 6mm holes for the introduction of secondary 

air. 

Catalytic Combustor: A 4” thick, 6” diameter round metal catalyst is located in the flue collar 

of the unit. No catalyst bypass is provided. 

Refractory Insulation: The exterior of the appliance is clad in custom-molded refractory 

panels. The firebox is lined with 1.25” thick firebrick. 

Flue Outlet: 6-inch exhaust outlet located on the top of the appliance. 

Fan: None 

Appliance design drawings can be found in Appendix D submitted with the CBI copy of 

this report.  



Project # F24-364 Model: Round Stack 

 

Page | 12 

Firebox Volume Dimension 

 

-  

𝑉𝑢𝑠𝑎𝑏𝑙𝑒 = 𝜋 (
𝐷

2
)

2
ℎ  

  

𝑉𝑢𝑠𝑎𝑏𝑙𝑒 = 𝜋 (
12.75"

2
)

2
∗ 18.5"  

 

𝑉𝑢𝑠𝑎𝑏𝑙𝑒 = 2362.0 𝑖𝑛3 = 𝟏. 𝟑𝟔𝟕 𝒇𝒕𝟑  
 

 

𝑉𝑎𝑠ℎ 𝑙𝑖𝑝 = 𝑙 ∗ 𝑤 ∗ ℎ  

  
𝑉𝑎𝑠ℎ 𝑙𝑖𝑝 = 8.5* 7" ∗ 12"  

 

𝑉𝑎𝑠ℎ 𝑙𝑖𝑝 = 714 𝑖𝑛3 = 0.413 𝑓𝑡3 
 
 

𝑉𝑡𝑜𝑡𝑎𝑙 =  𝑉𝑢𝑠𝑎𝑏𝑙𝑒 + 𝑉𝑎𝑠ℎ 𝑙𝑖𝑝  

 

𝑉𝑡𝑜𝑡𝑎𝑙 =  1.367 + 0.413 = 𝟏. 𝟕𝟖𝟎 𝒇𝒕𝟑  
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Appliance Front 

 

Appliance Left 
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Appliance Right 

 

Appliance Rear 
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Test Fuel Properties 

  

Test fuel used was Douglas Fir dimensional lumber, air-dried to the specified moisture 

content range.  A typical fuel load is pictured below:      

Typical Fuel Load  
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Sample Collection 
Verified – Yes:☒    No:☐  (if No Explain) 

ASTM E2515-11 

Four separate, complete particulate sampling trains were used for each run. Filter face velocity 

at no time exceeded 150mm/sec during any test run. The dry gas meters were calibrated for the 

flow rates encountered during the test runs. 

The 47mm filter holder assemblies consist of an aluminum front housing and polycarbonate rear 

housing, with the rear housing located 75mm downstream from the front housing. The front filter 

support frit is stainless steel.  

Probe assemblies are constructed from 316 grade stainless steel tubing with an outside 

diameter or 6.35mm and 310mm length. 

A type K thermocouple filter temperature monitor probe is installed behind the front filter 

housing with its tip directly exposed to the sample gas.  

Sample gas drying systems are located prior to each metering system and include temperature 

sensors. 

The metering systems include vacuum gauges, leak-free diaphragm-type pumps, and type K 

thermocouple temperature sensors. The gas meters have a resolution of 0.001 cubic feet. 

Barometric pressure data was taken from local National Weather Service station KPDX. As PFS 

and KPDX are at the same altitude, the correction for altitude per ASTM E2515-11 6.1.2 is 1:1. 

Dilution tunnel temperature was measured by a type K thermocouple probe. 

Dilution tunnel velocity was measured prior to each run by performing a velocity traverse and 

monitored throughout each run by measuring pitot pressure at the tunnel centroid. Traverses 

were performed using a Dwyer Model 1430 Microtector in accordance with the instrument 

owners’ manual. This includes leveling and zeroing the instrument prior to each use and 

performing pre- and post-test leak checks on the pitot tubing.  

To monitor and log centroid pitot pressure, the pressure transducer of an Apex Instruments XC-

60-DIR sample box was used. Both pieces of equipment offer precision in excess of the +/-

0.001” specified in section 6.1.5 of ASTM E2515-11, and are therefore suitable for use with 

flows under 800 ft/min. Both pieces of equipment are plumbed to the same pitot tube, which is 

in accordance with the design shown in Appendix X2 of ASTM E2515-11. 

The dilution tunnel is constructed in accordance with the requirements of ASTM E2515-11, as 

shown below: 

 



Project # F24-364 Model: Round Stack 

 

Page | 17 

 



Project # F24-364 Model: Round Stack 

 

Page | 18 

Sample ports are located 16.3 feet downstream from any disturbances and 1.5 feet upstream 

from any disturbances. Flow rate traverse data was collected 13.8 feet downstream from any 

disturbances and 3.8 feet upstream from any disturbances. (See below). Flow is induced and 

maintained by a centrifugal-type blower. 

 

Test facility temperature is monitored by a type T thermocouple probe, located in a 150mm 

long, 50mm diameter pipe shield located in the 90-degree arc in front of the test unit, between 

1-2m away, and in the horizontal plane of the test unit air intake. 

Test facility airflow was measured with an anemometer capable of measuring velocities less than 

20 ft/min located within 2 feet of the appliance. 
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Reagents and Standards 
 Verified – Yes:☒    No:☐  (if No Explain) 

Pall Type A/E Glass fiber 47mm filters having at least 99.95% efficiency at 0.3-micron particles 

were used. 

Test samples were conditioned in an airtight desiccator containing calcium sulfate desiccant, 

with specific humidity of less than 0.005 g/liter prior to and after the testing.  

Acetone was used to clean probe assemblies both prior to pretest desiccation and prior to post-

test desiccation.  

Calibration and Standardization 
Verified – Yes:☒    No:☐  (if No Explain) 

The gas metering system is calibrated every six months traceable to NIST and demonstrating an 

uncertainty of +/- 0.75% of the measured volume.  Calibration flow rate range is from 0.05 to 

0.30 scfm. 

All thermocouples discussed in this report are calibrated traceable to NIST every six months. 

Both Type T (ambient) and Type K (all others) TCs are monitored by the same piece of 

equipment, a National Instruments 9213. 

The analytical balance has a resolution of 0.1mg and is calibrated traceable to NIST every six 

months. Before each test and before each weighing of samples (both for tare and final analysis), 

the balance is audited with a calibrated 200mg weight. 

All other measurement equipment used for this test is calibrated traceable to NIST at an 

appropriate interval. See Appendix C for all calibration records.  
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Procedures 
Verified – Yes:☒    No:☐  (if No Explain) 

The following procedures were performed and/or observed prior to testing: 

- The dilution tunnel was cleaned with an appropriately sized steel brush. 

 

- Induced draft was evaluated by measuring flue static pressure with the dilution tunnel 

blower operating and no fire in the appliance. No induced static pressure was observed 

(all readings <0.005” H2O) in any appliance door/air damper configuration. 

 

- Smoke capture was evaluated by operating the appliance at a high burn rate and visually 

monitoring smoke collection by the hood. No less than 100% smoke collection was 

observed at the minimum tunnel flow rate. 

Prior to ignition for each run, a velocity traverse was conducted to determine dilution tunnel 

velocity.  Traverse points were determined in accordance with Figures 5 and 6 of ASTM E2515-

11, which for a 6” diameter tunnel are 0.5” and 1.5” from either side of the duct, on two axes 

located at 90⁰ from each other.  Velocity calculated in accordance with section 9.3.2, excluding 

center readings. The pitot tube was placed in the center of the tunnel for the duration of each 

test run. 

Prior to tare analysis, probes were cleaned with acetone, O-rings cleaned of any residue, and 

filters were visually check for pinhole leaks or irregularities. Filters, O-rings, and probes were 

desiccated at 20+/-5C for at least 24 hours and weighed at intervals of not less than 6 hours until 

constant weight was attained. Filters and O-rings were both weighed in pairs. 

Tared samples were assembled into three dual filter holder assemblies (A, B, and first hour) and 

the single ambient filter assembly. Blunt tweezers and surgical gloves were used to avoid 

damage or contamination of the samples. The three dual filter assemblies were inserted to the 

appropriate depth in the tunnel (within the 2” diameter centroid, no closer than 1” apart). The 

ambient filter holder was installed within 10’ of the centroid of the dilution tunnel inlet hood, in 

the same plane and the hood inlet. 

Leak checks were performed on sampling systems as follows: 

- Leak checks were performed on the pitot tube lines before and after each test run by 

applying a pressure differential of at least 3” H2O and sealing the pitot tube opening.  

Pressure remained stable for at least 15 seconds all checks of both the pressure and 

suction sides, confirming that no leaks were present. 

 

- All four sampling trains were leak-checked before and after each test run. Pre-test leak 

checks were conducted at the vacuum level corresponding to each sample pump’s flow 

setting, in accordance with Note 5 of ASTM E2515-11. Post-test checks were conducted 

at the highest vacuum level encountered during the test, or the pre-test vacuum level, 

whichever was greater. Of the leak rate limits (0.01 cfm or 4% of sample rate), 4% of the 

sample rate is lower, and at no point was the measured leakage rate greater than this. 
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- The portion of the sampling trains from the pumps to the dry gas meters (that is, the 

positive pressure section of the metering system) was leak checked semiannually during 

calibration. This check was performed by closing the main inlet valve and pressurizing 

the outlet of the dry gas meter to at least 7” H2O, and ensuring the pressure remained 

stable for at least 1 minute. 

 

Sampling began at the start of each test run as defined by the applicable procedure and 

continued until the defined end of the test run. Readings were collected at 1-minute intervals. 

During all test runs, the following conditions were maintained: 

- Test facility temperature was between 55 and 90 F. 

 

- Air velocities were less than 50ft/min within 2ft of the appliance 

 

- Filter holder temperatures were no greater than 90 F. 

- Sample flow rates were maintained within 10% of the initial proportionality ratio. 

 

- Ambient sample flow rate maintained within 20% of the initial flow rate. 

 

Following each test run and its associated leak checks, samples were recovered by 

disassembling the filter holder components and replacing them in the desiccator. The outside of 

the probes was cleaned with acetone prior to desiccation.   

Sample weights were determined using the same analytical balance and procedures used for 

tare weights. Filters, O-rings, and probes were desiccated at 20+/-5C for at least 24 hours and 

weighed at intervals of not less than 6 hours until constant weight was attained. Filters and O-

rings were both weighed in pairs. Components were not exposed to laboratory atmosphere for 

more than 2 minutes per weighing. 
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Appliance Sealing and Storage 

Upon completion of testing, the appliance was secured with metal strapping and the seal 

below was applied, the appliance was then returned to the manufacturer’s location at:  Via 

Casari 13, 10081 Castellamonte, (TO) Italy, for archival.   

Sealing Label 

 

Sealed Unit 

 



aaron
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May 21, 2025 

 

Mr. John Steinert 

Vice-President – Hearth Products 

PFS-TECO Laboratories 

11785 SE Hwy. 212, Ste. 305 

Clackamas, OR  97015 

 

Dear Mr. Steinert, 

 

I am writing in response to your letter dated May 07, 2025, in which you request approval of an alternative test 

method for demonstrating compliance with 40 CFR part 60, Subpart AAA, Standards of Performance for New 

Residential Wood Heaters (Subpart AAA). The U.S. Environmental Protection Agency’s (EPA) Office of Air Quality 

Planning and Standards is the delegated authority for approval/disapproval determinations on any major 

alternatives to test methods and other compliance determination procedures required under 40 CFR parts 59, 60, 

61, 63, and 65.  

 

According to the information provided in your letter, you are conducting testing on the La Castellamonte Round 

Stack wood heater to demonstrate compliance with Subpart AAA using EPA test Method 28R (40 CFR part 60, 

Appendix A) and its associated references to ASTM E2780-10, “Standard Test Method for Determining Particulate 

Matter Emissions from Wood Heater”. You are requesting an alternative certification testing procedure for the La 

Castellamonte Round Stack wood heater because it has an unconventional firebox configuration which presents 

significant challenges to the method prescribed crib design requirements in ASTM E2780-10, Section 9.4.1.5 and 

9.4.1.6 (see Figure 1, firebox configuration) and requires a non-conventional crib design in order to meet the 

loading density requirements listed in section 9.4.1.5 of that method. 

 

You state that the firebox length, according to ASTM E2780-11, would be measured from the surface of the glass to 

the rear of cylinder. Calculating firebox volume conventionally, using this length, makes loading nearly impossible, 

as fuel pieces must intrude into the ash lip, but its cross section is too small to fit all pieces. Loading pieces 

vertically is similarly challenging due to the curved sides of the firebox, and the difficulty of pivoting fuel pieces 

vertically through the narrow opening.  
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ROBERTO PERINO
Testo inserito
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DUT

Manufacturer:

Model:

Lab ID #:

Serial #:

Calibration Date:

Calibration Expiration:

Barometric Pressure: 30.02 in. Hg

Equipment Used: Ref. Std. DGM Thermometer Barometer Manometer

Manufacturer: Apex NI Aquatech Dwyer

Model: SK25DA 9213 DBX2 W17AE

Lab ID#: 47 215 202 124

Calibration Expiration Date: 5/1/2025 2/26/2025 6/17/2025 6/16/2025

Calibration γ Factor: 0.998

Run 1 Run 2 Run 3

Standard DGM Initial Volume (L) 0.000 0.000 0.000

Standard DGM Final Volume (L) 148.998 157.125 207.888

Standard DGM Temperature (°F) 70.2 71.1 69.8

0.00 0.00 0.0

0.000 0.000 0.000

5.249 5.608 7.444

80.0 82.2 83.8

0.00 0.00 0.00

5.262 5.549 7.341

5.249 5.608 7.444

1.019 1.008 1.010

γ Factor Deviation From Average 1.019 1.008 1.010

Measurement Uncertainty: Total measurement uncertainty +/- 0.748% RD, K=2

Calculations:

1.  Deviation = |Average value for all runs - current run value|

2.  γ = [Vstd x (γStd) x (Pbar+Pstd/13.6) x (TDGM + 460)] / [VDGM x (Tstd + 460) x (Pbar + PDGM/ 13.6)]

Dry Gas Meter γ Factor

Average Gas Meter γ Factor 1.012

Net Volume for Standard DGM (ft
3
)

Calibration Data

Net Volume for DGM (ft
3
)

8/1/2025

Standard DGM Pressure (in H2O)

DGM Initial Volume (ft
3
)

DGM Final Volume (ft
3
)

DGM Pressure (in H2O)

DGM Temperature (°F)

Use in accordance with EPA Method 5, sections 10.3 and 16.1. Use only calibrated, NIST traceable 

reference standard DGM. Caibrate over expected operating flow range of DUT.

2/1/2025

Dry Gas Meter Calibration 

Apex

XC-60

55

810016

PFS-TECO Form P601 Page 1 of 1 Technician:____________________

aaron
Sig

















Report #:
Customer Name:
Customer Address:
City: State: OR Zip: 97015
Contact:
Service Address:

Calibration Date: Reference:

Calibration Due Date: Cal-Cert Procedure:

Calibration Frequency: Indicating System:

Manufacturer: Temperature: 66 °F

Type: Humidity: 40% RH

Model Number: Asset #:

Serial #: Service Location:

Capacity: 25.00 Feet As Found:

As Left:

25.000 Feet 0.06250 Feet

 Calibration 

Standard 

 As Found 

Reading 

Verification 

Reading #1

Verification            

Reading #2

0.0000 0.0000 0.0000 0.0000

0.5000 0.5000 0.5000 0.5000

0.1000 0.1000 0.1000 0.1000

12.0000 12.0000 12.0000 12.0000

48.0000 48.0000 48.0000 48.0000

96.0000 96.0000 96.0000 96.0000

192.0000 192.0000 192.0000 192.0000

0.07217 Feet

Remarks:

Service Engineer:  Date:

 Quality Manager: Signature:

Dimensional Measurement CF-115-01 Revision 7 7/25/2017

Instrument Range:

39356-1216144-4847 Customer PO#: 1128

Instrument Data

LP-01346 | Thermo-Hygrometer | Comark | SN: 06210350198 | Cal: 03/08/2024 | Due: 03/31/2025 | Vendor: Cal-Cert | Range: 122 °F 95 %RH | Report #: 33563-67215-3616

Range Resolution:

CP-115

Unknown

Scaling

Pass

Report and Certificate of Calibration

Calibration Standards

5777 SE International Way     Milwaukie, OR 97222

Clackamas
Ethan Frederick

PFS TECO
11785 SE Highway 212, Suite 305

We sincerely thank you for your business.  Please call us at 503-654-9620 for all your sales and calibration needs.

Cleaning and preventative maintenance were performed as part of this service.

Manufacturer's Spec

Tony Lewandowski

Expanded Uncertainty ±

Justin Roye

This certificate is hereby issued that the above instrument was tested for accuracy with calibrated standards traceable to the National Institute of 

Standards and Technology (NIST). The information provided on this form complies with the data gathering and reporting requirements of 

ISO/IEC 17025 and ANSI/NCSL Z540.1, and meets the requirements of all applicable references and Cal-Cert procedures listed above.

Any stated measurement uncertainty includes the uncertainty of the Calibration standards used, combined with the uncertainty of the 

measurement process using the RSS method with a k=2 for an approximate 95% level of confidence. The calibration process meets or exceeds a 

ratio of 4:1 unless otherwise stated.

All tolerances were derived from the applicable standards and pass/fail determination is based on those tolerances.  The customer determined 

any recommended due dates indicated on the certificate.

This report shall not be reproduced except in full, without written approval from Cal-Cert.

March 5, 2025

Cal-Cert is accredited by A2LA under Calibration Laboratory Code #4986.01.

A2LA is recognized under the ILAC mutual recognition agreement (MRA).

March 5, 2026

March 5, 2025

Pass

Craftsman

Tape Measure

10-00954 | Gage Block Set | Shars | SN: 120018 | Cal: 05/26/2023 | Due: 05/26/2025 | Vendor: American Gage | Report #: 109141

12 Months

10-00027 | Gage Block Set | Mitutoyo | SN: 975536 | Cal: 03/28/2023 | Due: 03/31/2025 | Vendor: Cal-Cert | Report #: 28026-56355-5

CMHT37365

Cal-Cert Lab

209

Page: 1 of 1

Copyright 2013 Cal-Cert.  All rights reserved.



Report #:

Customer Name:

Customer Address:

City: State: OR Zip: 97015

Contact:

Service Address:

Calibration Date: Reference: Navair 17-20ST-95

Recommended Due Date: Cal-Cert Procedure:

Calibration Frequency: Indicating System:

Manufacturer: Temperature: 61 °F

Type: Humidity: 45% RH

Model Number: Asset #:

Serial #: Service Location:

Resolution: 0.1 °F As Found:

Capacity: 2,500 °F As Left:

Tolerance: ± 3.0 °F

Thermocouple Type: K

Channel 
Calibration 

Standard

UUT

As Found

UUT As 

Left

Reading 1

UUT As 

Left

Reading 2

As Left

Error

Expanded 

Uncertainty±

Tunnel 0.00 0.40 0.40 0.50 0.45

500.00 500.10 500.10 500.30 0.20

1000.00 1000.10 1000.10 1000.20 0.15

1500.00 1499.70 1499.70 1500.40 0.05

2000.00 2000.10 2000.10 2000.20 0.15

2400.00 2399.90 2399.90 2400.00 -0.05

0.00 0.50 0.50 0.40 0.45

Channel 
Calibration 

Standard

UUT

As Found

UUT As 

Left

Reading 1

UUT As 

Left

Reading 2

As Left

Error

Expanded 

Uncertainty±

Flue 0.00 0.30 0.30 0.40 0.35

500.00 500.10 500.10 500.20 0.15

1000.00 1000.10 1000.10 1000.20 0.15

1500.00 1500.00 1500.00 1500.10 0.05

2000.00 1999.80 1999.80 1999.90 -0.15

2400.00 2399.80 2399.80 2399.80 -0.20

0.00 0.00 0.00 0.20 0.10

Data Logger 10 Channel 6 Point (PCC) CF-013-03 Revision 12 7/24/2017

0.784

 Thermocouple

 LOGGING FUNCTION 

0.511

Computer

215 Booth 1

Service Address

Pass

 Thermocouple

 LOGGING FUNCTION 

Pass

NI 9213

Calibration Standards

1126

PFS TECO

Instrument Data

CP-013

Report and Certificate of Calibration

38860-206391-21 Customer PO#:

11785 SE Highway 212, Suite 305

Clackamas

Ethan Frederick

11785 SE Highway 212, Suite 305     Clackamas, OR 97015

1B182FB

February 28, 2025

February 28, 2026

National Instruments

Data Logger

14-01349 | Thermo-Hygrometer | Comark | SN: 06210350162 | Cal: 08/23/2024 | Due: 08/31/2025 | Vendor: Cal-Cert | Range: 122 °F 95 %RH | Report #: 36408-71148-5

12 Months

14-00235 | Thermocouple Meter | Tegam | SN: T-276988 | Cal: 08/23/2024 | Due: 08/31/2025 | Vendor: Cal-Cert | Range: 2400 °F | Report #: 36408-30865-3646

Page: 1 of 3 Copyright 2013 Cal-Cert.  All rights reserved.



Type: Serial #:

Channel 
Calibration 

Standard

UUT

As Found

UUT As 

Left

Reading 1

UUT As 

Left

Reading 2

As Left

Error

Expanded 

Uncertainty±

Filter A 0.00 0.10 0.10 0.10 0.10

500.00 500.00 500.00 500.00 0.00

1000.00 1000.00 1000.00 1000.00 0.00

1500.00 1500.10 1500.10 1500.00 0.05

2000.00 1999.80 1999.80 1999.80 -0.20

2400.00 2399.70 2399.70 2399.70 -0.30

0.00 0.10 0.10 0.00 0.05

Channel 
Calibration 

Standard

UUT

As Found

UUT As 

Left

Reading 1

UUT As 

Left

Reading 2

As Left

Error

Expanded 

Uncertainty±

Back 0.00 0.00 0.00 0.00 0.00

500.00 499.90 499.90 499.90 -0.10

1000.00 999.90 999.90 999.90 -0.10

1500.00 1499.90 1499.90 1499.90 -0.10

2000.00 1999.70 1999.70 1999.60 -0.35

2400.00 2399.50 2399.50 2399.70 -0.40

0.00 0.00 0.00 0.00 0.00

Channel 
Calibration 

Standard

UUT

As Found

UUT As 

Left

Reading 1

UUT As 

Left

Reading 2

As Left

Error

Expanded 

Uncertainty±

Catalyst 0.00 (0.30) (0.30) (0.30) 0.30

500.00 499.70 499.70 499.70 -0.30

1000.00 999.60 999.60 999.70 -0.35

1500.00 1499.60 1499.60 1499.50 -0.45

2000.00 1999.40 1999.40 1999.40 -0.60

2400.00 2399.40 2399.40 2399.40 -0.60

0.00 (0.30) (0.30) 0.30 0.00

Channel 
Calibration 

Standard

UUT

As Found

UUT As 

Left

Reading 1

UUT As 

Left

Reading 2

As Left

Error

Expanded 

Uncertainty±

Meter A 0.00 -0.40 -0.40 -0.40 0.40

500.00 499.50 499.50 499.50 -0.50

1000.00 999.50 999.50 999.50 -0.50

1500.00 1499.50 1499.50 1499.40 -0.55

2000.00 1999.30 1999.30 1999.40 -0.65

2400.00 2399.20 2399.20 2399.20 -0.80

0.00 0.00 0.00 0.00 0.00

Channel 
Calibration 

Standard

UUT

As Found

UUT As 

Left

Reading 1

UUT As 

Left

Reading 2

As Left

Error

Expanded 

Uncertainty±

Left 0.00 -0.40 -0.40 -0.40 0.40

500.00 499.50 499.50 499.50 -0.50

1000.00 999.50 999.50 999.50 -0.50

1500.00 1499.50 1499.50 1499.50 -0.50

2000.00 1999.20 1999.20 1999.30 -0.75

2400.00 2399.30 2399.30 2399.20 -0.75

0.00 -0.40 -0.40 -0.40 0.40

 Report #: 38860-206391-21

Data Logger 10 Channel 6 Point (PCC) CF-013-03 Revision 12 7/24/2017

 Thermocouple

 LOGGING FUNCTION 

0.436

0.436

0.738

 Thermocouple

 LOGGING FUNCTION 

 Thermocouple

 LOGGING FUNCTION 

0.511

 Thermocouple

 LOGGING FUNCTION 

0.436

 Thermocouple

 LOGGING FUNCTION 

Manufacturer: National Instruments Data Logger 1B182FB

Page: 2 of 3 Copyright 2013 Cal-Cert.  All rights reserved.



Type: Serial #:

Channel 
Calibration 

Standard

UUT

As Found

UUT As 

Left

Reading 1

UUT As 

Left

Reading 2

As Left

Error

Expanded 

Uncertainty±

Right 0.00 -0.50 -0.50 -0.50 0.50

500.00 499.40 499.40 499.50 -0.55

1000.00 999.40 999.40 999.50 -0.55

1500.00 1499.30 1499.30 1499.30 -0.70

2000.00 1999.30 1999.30 1999.20 -0.75

2400.00 2399.10 2399.10 2399.10 -0.90

0.00 -0.50 -0.50 -0.40 0.45

Channel 
Calibration 

Standard

UUT

As Found

UUT As 

Left

Reading 1

UUT As 

Left

Reading 2

As Left

Error

Expanded 

Uncertainty±

Filter B 0.00 0.00 0.00 0.00 0.00

500.00 500.80 500.80 500.80 0.80

1000.00 1000.40 1000.40 1000.40 0.40

1500.00 1500.00 1500.00 1500.00 0.00

2000.00 1999.40 1999.40 1999.50 -0.55

2400.00 2399.10 2399.10 2399.10 -0.90

0.00 0.00 0.00 0.00 0.00

Channel 
Calibration 

Standard

UUT

As Found

UUT As 

Left

Reading 1

UUT As 

Left

Reading 2

As Left

Error

Expanded 

Uncertainty±

Top 0.00 -0.50 -0.50 -0.50 0.50

500.00 499.50 499.50 499.40 -0.55

1000.00 999.40 999.40 999.50 -0.55

1500.00 1499.40 1499.40 1499.40 -0.60

2000.00 1999.20 1999.20 1999.20 -0.80

2400.00 2399.10 2399.10 2398.90 -1.00

0.00 -0.50 -0.50 -0.50 0.50

Service Engineer:  Date:

 Quality Manager: Signature:

Report #: 38860-206391-21

Data Logger 10 Channel 6 Point (PCC) CF-013-03 Revision 12 7/24/2017

0.436

 Thermocouple

 LOGGING FUNCTION 

0.511

0.436

 Thermocouple

 LOGGING FUNCTION 

 Thermocouple

 LOGGING FUNCTION 

February 28, 2025

Cal-Cert is accredited by A2LA under Calibration Laboratory Code #4986.01.

A2LA is recognized under the ILAC mutual recognition agreement (MRA).

This certificate is hereby issued that the above instrument was tested for accuracy with calibrated standards traceable to the National Institute of 

Standards and Technology (NIST). The information provided on this form complies with the data gathering and reporting requirements of ISO/IEC 

17025 and ANSI/NCSL Z540.1, and meets the requirements of all applicable references and Cal-Cert procedures listed above.

Any stated measurement uncertainty includes the uncertainty of the Calibration standards used, combined with the uncertainty of the measurement 

process using the RSS method with a k=2 for an approximate 95% level of confidence. The calibration process meets or exceeds a ratio of 4:1 unless 

otherwise stated.

All tolerances were derived from the applicable standards and pass/fail determination is based on those tolerances.  The customer determined any 

recommended due dates indicated on the certificate.

We sincerely thank you for your business.  Please call us at 503-654-9620 for all your sales and calibration needs.

Cleaning and preventative maintenance were performed as part of this service.

Samuel Owens

This report shall not be reproduced except in full, without written approval from Cal-Cert.

Manufacturer: National Instruments Data Logger 1B182FB

Tony Lewandowski

Remarks:

Page: 3 of 3 Copyright 2013 Cal-Cert.  All rights reserved.



Report #:

Customer Name:

Customer Address:

City: State: OR Zip: 97015

Contact:

Service Address:

Calibration Date: Reference: Navair 17-20ST-95

Recommended Due Date: Cal-Cert Procedure:

Calibration Frequency: Indicating System:

Manufacturer: Temperature: 65 °F

Type: Humidity: 40% RH

Model Number: Asset #:

Serial #: Service Location:

Resolution: 0.1 °F As Found:

Capacity: 2,400 °F As Left:

Tolerance: ± 3.0 °F

Thermocouple Type: K

Channel 
Calibration 

Standard

UUT

As Found

UUT As 

Left

Reading 1

UUT As 

Left

Reading 2

As Left

Error

Expanded 

Uncertainty±

Bottom 0.00 -0.60 -0.60 -0.60 0.60

500.00 499.30 499.30 499.50 -0.60

1000.00 999.40 999.40 999.40 -0.60

1500.00 1499.30 1499.30 1499.30 -0.70

2000.00 1999.10 1999.10 1999.20 -0.85

2400.00 2399.00 2399.00 2399.00 -1.00

0.00 -0.60 -0.60 -0.60 0.60

Channel 
Calibration 

Standard

UUT

As Found

UUT As 

Left

Reading 1

UUT As 

Left

Reading 2

As Left

Error

Expanded 

Uncertainty±

 Meter B 0.00 -0.60 -0.60 -0.60 0.60

500.00 499.50 499.50 499.50 -0.50

1000.00 999.40 999.40 999.50 -0.55

1500.00 1499.40 1499.40 1499.40 -0.60

2000.00 1999.20 1999.20 1999.30 -0.75

2400.00 2399.10 2399.10 2399.10 -0.90

0.00 -0.60 -0.60 -0.60 0.60

Data Logger 10 Channel 6 Point (PCC) CF-013-03 Revision 12 7/24/2017

February 28, 2025

February 28, 2026

National Instruments

Data Logger

14-01349 | Thermo-Hygrometer | Comark | SN: 06210350162 | Cal: 08/23/2024 | Due: 08/31/2025 | Vendor: Cal-Cert | Range: 122 °F 95 %RH | Report #: 36408-71148-5

12 Months

14-00235 | Thermocouple Meter | Tegam | SN: T-276988 | Cal: 08/23/2024 | Due: 08/31/2025 | Vendor: Cal-Cert | Range: 2400 °F | Report #: 36408-30865-3646

38860-206391-21-B Customer PO#:

11785 SE Highway 212, Suite 305

Clackamas

Ethan Frederick

11785 SE Highway 212, Suite 305     Clackamas, OR 97015

1B182FB

Report and Certificate of Calibration

Calibration Standards

1126

PFS TECO

Instrument Data

CP-013

0.511

 Thermocouple

 LOGGING FUNCTION 

0.436

Computer

215 Booth 1

Service Address

Pass

 Thermocouple

 LOGGING FUNCTION 

Pass

NI 9213

Page: 1 of 2 Copyright 2013 Cal-Cert.  All rights reserved.



Type: Serial #:

Channel 
Calibration 

Standard

UUT

As Found

UUT As 

Left

Reading 1

UUT As 

Left

Reading 2

As Left

Error

Expanded 

Uncertainty±

Meter C 0.00 2.50 2.50 2.80 2.65

500.00 502.40 502.40 502.60 2.50

1000.00 1002.30 1002.30 1002.60 2.45

1500.00 1502.70 1502.70 1502.70 2.70

2000.00 2002.70 2002.70 2002.30 2.50

2400.00 2402.80 2402.80 2403.40 3.10

0.00 2.80 2.80 2.80 2.80

Channel 
Calibration 

Standard

UUT

As Found

UUT As 

Left

Reading 1

UUT As 

Left

Reading 2

As Left

Error

Expanded 

Uncertainty±

Filter C 0.00 -0.20 -0.20 -0.20 0.20

500.80 499.80 499.80 499.60 -1.10

1000.40 999.70 999.70 999.60 -0.75

1500.00 1499.50 1499.50 1499.50 -0.50

1999.40 1999.40 1999.40 1999.40 0.00

2399.10 2399.20 2399.20 2399.20 0.10

0.00 -0.20 -0.20 -0.20 0.20

Channel 
Calibration 

Standard

UUT

As Found

UUT As 

Left

Reading 1

UUT As 

Left

Reading 2

As Left

Error

Expanded 

Uncertainty±

Ambient 0.00 0.00 0.00 0.00 0.00

20.00 18.20 18.20 18.20 -1.80

40.00 38.20 38.20 38.20 -1.80

60.00 58.10 58.10 58.20 -1.85

80.00 78.40 78.40 78.40 -1.60

100.00 98.40 98.40 98.30 -1.65

0.00 0.00 0.00 0.00 0.00

Service Engineer:  Date:

 Quality Manager: Signature:

Report #: 38860-206391-21-B

Data Logger 10 Channel 6 Point (PCC) CF-013-03 Revision 12 7/24/2017

Tony Lewandowski

Remarks:

Manufacturer: National Instruments Data Logger 1B182FB

 Thermocouple

 LOGGING FUNCTION 

February 28, 2025

Cal-Cert is accredited by A2LA under Calibration Laboratory Code #4986.01.

A2LA is recognized under the ILAC mutual recognition agreement (MRA).

This certificate is hereby issued that the above instrument was tested for accuracy with calibrated standards traceable to the National Institute of 

Standards and Technology (NIST). The information provided on this form complies with the data gathering and reporting requirements of ISO/IEC 

17025 and ANSI/NCSL Z540.1, and meets the requirements of all applicable references and Cal-Cert procedures listed above.

Any stated measurement uncertainty includes the uncertainty of the Calibration standards used, combined with the uncertainty of the measurement 

process using the RSS method with a k=2 for an approximate 95% level of confidence. The calibration process meets or exceeds a ratio of 4:1 unless 

otherwise stated.

All tolerances were derived from the applicable standards and pass/fail determination is based on those tolerances.  The customer determined any 

recommended due dates indicated on the certificate.

We sincerely thank you for your business.  Please call us at 503-654-9620 for all your sales and calibration needs.

Cleaning and preventative maintenance were performed as part of this service.

Samuel Owens

This report shall not be reproduced except in full, without written approval from Cal-Cert.

 Thermocouple

 LOGGING FUNCTION 

0.738

0.436

 Thermocouple

 LOGGING FUNCTION 

0.511

Page: 2 of 2 Copyright 2013 Cal-Cert.  All rights reserved.
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