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OFFICE OF ENFORCEMENT AND COMPLIANCE ASSURANCE
WASHINGTON, D.C. 20460

August 5, 2025

Mr. Guillaume Thibodeau-Fortin, P. Eng.
Laboratory Manager

Stove Builder International

250, rue De Copenhague
Saint-Augustin-de-Desmaures

Quebec G3A 2H3

CANADA

Re: SR-3.2 Series: St-Louis, Helia, Elevate, Chambly, and HEA200 Wood Heater Models;
Certificate of Compliance Number 398-25

Dear Mr. Thibodeau-Fortin:

| am pleased to inform Stove Builder International that the above-referenced models have been
approved for certification pursuant to the 2015 New Source Performance Standard (NSPS) for
New Residential Wood Heaters, New Residential Hydronic Heaters and Forced-Air Furnaces at
40 CFR Part 60, Subpart AAA (2015 NSPS) by the United States Environmental Protection
Agency. Certification under the 2015 NSPS is valid through August 5, 2030. This letter serves as
your wood heater Certificate of Compliance. Please refer to the above-referenced Certificate of
Compliance number in all future correspondence.

Based on a January 17, 2025, test report prepared by PFS-TECO demonstrating compliance
with the EPA-approved Alternative Test Method? and the information provided in your
February 6, 2025, application, the above-referenced models are certified as meeting the 2015
NSPS. Under the 2015 NSPS and based on the Intertek Testing Services NA, Inc., February 6,

1 Revised April 29, 2025, and July 11, 2025.

2 November 13, 2024, letter from Steffan M. Johnson, Group Leader, Measurement Technology Group, Office of
Air Quality Planning and Standards to Guillaume Thibodeau-Fortin, Laboratory Manager, Stove Builder
International, approving the use of the New York State Energy Research and Development Authority (NYSERDA)
Test Method for Certification of Cordwood-Fired Stoves under the 2015 New Source Performance Standards with
the ASTM International Test Method E2515 using certain modifications as detailed in the approval letter. A copy
of the letter can be found in Appendix A of the test report.



2025,3 Certification of Conformity, the models’ emission rate of 1.8 g/hr meets the 2020 NSPS
cordwood particulate matter emissions limit of 2.5 g/hr. The heat output range and overall
heating efficiency for the above-referenced models are 29,605 — 83,857BTU/hr and 76%,
respectively. This model line’s carbon monoxide emission rate is 1.4 g/min.

This Certificate of Compliance is valid for the above-referenced models and cannot be
transferred to another model line without applying for another Certificate of Compliance. This
Certificate of Compliance allows you to advertise and sell the above-referenced models through
August 5, 2030. Thereafter, you may not advertise for sale, offer for sale, or sell wood heaters
under this Certificate of Compliance without applying for and obtaining another Certificate of
Compliance.

All wood heaters manufactured or sold under this Certificate of Compliance must comply with
the EPA labeling requirements found at § 60.536. These provisions require each wood heater to
have a permanent label affixed to it, including the month and year of manufacture, model
name or number, serial number, certification test emission value, test method, standard met,
and compliance certification statement.

In addition, you must comply with all applicable requirements of the regulation, including:

1. Conducting a third-party certifier-approved quality assurance program which ensures
that all units within a model line are similar to the wood heater submitted for
certification testing in all respects that would affect emissions and are in compliance
with the applicable emission limit, pursuant to § 60.533(m);

2. Applying for recertification whenever any change is made to the above-referenced
models that affects or is presumed to affect the particulate matter emission rate for the
model line, pursuant to § 60.533(k)(1);

3. Providing an owner’s manual that includes the information listed in § 60.536(g)(1) with
each affected wood heater model offered for sale;

4. Placing a copy of the full non-Confidential Business Information (non-CBlI) certification
test report and summary of the test report on the manufacturer’s website and available
to the public within 30 days after the EPA issues a Certificate of Compliance, pursuant to
§ 60.533(b)(12). The up-to-date non-CBI certification test report and summary (if later
revised) should remain posted on the manufacturer’s website for as long as the model
line is manufactured and/or offered for sale in the U.S.;

5. Submitting a report to the EPA every two years following issuance of a Certificate of
Compliance for each model line. This report must include the sales for each model by

3 Revised July 17, 2025.
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state and certify that no changes in the design or manufacture of this model line have
been made that require recertification under § 60.533(k);

6. Retaining records and submitting reports as required at § 60.537; and

7. Submitting wood heaters for audit testing if selected by the EPA under §§ 60.533(n)(1)(i)
and (2)(i).

Failure to comply with these requirements may result in revoking this Certificate of Compliance
and enforcement action, including penalties as specified under the Clean Air Act. Pursuant to
the EPA-approved Alternative Test Method, you must also include your approval letter in the
certification test report for posting on your website. To promote transparency in implementing
the Wood Heater Program, we request that manufacturers submit a copy of the Uniform
Resource Locator (URL) or web address where the non-CBI certification test report is posted to
WoodHeaterReports@epa.gov within ten (10) days of posting.

Once the EPA has verified that the full non-CBI certification test report has been posted on the
manufacturer’s website, the Agency will add the above-referenced models to the EPA-Certified
Wood Heater Database.

If you have any questions concerning this letter, please contact the Wood Heater Program at
WoodHeaterReports@epa.gov.

Sincerely,
Digitally signed by
LOREN DENTON
Date: 2025.08.05
12:07:33-04'00'
Loren Denton, Ph.D.
Director
Monitoring, Assistance, and Media Programs Division
Office of Compliance
Office of Enforcement and Compliance Assurance
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Stove Builder

International

Project # 24-303

Model: St-Louis

AKA: Helia, Elevate, Chambly, HEA200
Type: Non-catalytic Wood Fired Heater
Date: January 17, 2025

Revised Date: July 11, 2025

NYSERDA Test Method for Certification
of Cordwood-Fired Stoves Under the
2015 New Source Performance Standard
(EPA Alternate Test Method)

Contact: Mr. Guillaume Thibodeau-Fortin
250 Rue de Copenhague
Saint-Augustin-de-Desmaures, QC G3A
2H3

Canada
gthibodeaufortin@sbi-international.com

Prepared by: Aaron Kravitz,
Laboratory Manager

11785 SE Highway 212 — Suite 305
Clackamas, OR 97015-9050

(503) 650-0088
WWW.PFSTECO.COM



http://www.pfsteco.com/

Project # 24-303 Model: St-Louis

Revision Summary
January 17, 2025 - Original Issue

April 29, 2025 — Added note describing appliance forced air kit to Appliance Description on page 14 and
clarified its use during testing in Introduction on page 4.

July 11, 2025 - Revised the following items:

- Updated description of blower system in Appliance Description on page 14 and Introduction
on page 4.

- New, updated manual revision added to Appendix B

- Added conditioning data to Appendix A
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Project # 24-303 Model: St-Louis
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Project # 24-303 Model: St-Louis

Affidavit

PFS-TECO was contracted by Stove Builder International (SBI) to provide testing services
for the St-Louis Series Wood-Fired Room Heater per the NYSERDA Test Method for
Certification of Cordwood-Fired Stoves Under the 2015 New Source Performance
Standard, which was approved for use by EPA under an Alternate Test Method (ATM) in
a letter to the manufacturer dated November 13, 2024. All testing and associated
procedures were conducted at PFS-TECO’s Portland Laboratory beginning on 12/9/2024
and ending on 12/12/2024. PFS’ laboratory is located at 11785 SE Hwy 212 Ste 305,
Clackamas, OR 97015. Testing procedures followed the NYSERDA IDC method, with
variances as described in the ATM. Particulate sampling was performed per ASTM
E2515, Standard Test Method for Determination of Particulate Matter Emissions Collected
by a Dilution Tunnel and NYSERDA Standard Operation Procedures for use of a Thermo
Scientific 1405-D TEOM™ in a dilution tunnel with wood-fired stoves, hydronic heaters,
and furnaces, with variances as described in the ATM. A copy of the EPA ATM letter is
included in Appendix A for reference, as required by the approval letter. Test results apply
only to the specific appliance tested.

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 Accreditation Certificate Numbers 4 and 4M (mobile).
PFS-TECO is accredited by IAS 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
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Project # 24-303 Model: St-Louis

Introduction

SBI contracted with PFS-TECO to perform EPA certification testing on the St-Louis Series
Wood-Fired Room Heater. All testing was performed at PFS’ Portland laboratory. All
testing was performed by Aaron Kravitz.

Notes

e Prior to the start of testing, 50 hours of conditioning was performed by the
manufacturer in accordance with the ATM.

e Prior to the start of testing, the dilution tunnel was cleaned with a steel brush
(December 6, 2024).

e A TEOM using TX-40 filters was used to determine 1%t hour emissions and
integrated emissions in accordance with the ATM for all test runs.

e A total of 4 test runs were completed. Three test runs were included in average
emissions results, while a 4™ test run, which included a simulated power failure at
the start of L4, is excluded from averages. Test runs were performed in accordance
with the ATM. All runs have been found to be appropriate, see the Run Narrative
section for further detail on each run.

e No fuel pieces were intentionally squared or debarked and met all requirements
specified in the ATM. Fuel pieces used for testing had little to no bark due to natural
drying, splitting, and impacts caused by multiple moisture measurements. As
required, video recording of all runs was performed.

e For the purpose of measuring temperature of the unit, 5 thermocouples were
installed on the outer surface of the firebox per the ATM.

e Both of the blowers installed on the unit were operated per the manufacturer’s
instructions.
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Project # 24-303 Model: St-Louis

Wood Heater Identification and Testing

e Appliance Tested: St-Louis

e Serial Number: PFS Tracking Number 214

e Manufacturer: Stove Builder International

e C(Catalyst: No

e Heat exchange blower: Integral

e Type: Wood Stove

e Style: Built-In Fireplace

e Unit Condition: Good

e Date Received: Wednesday, November 27, 2024

e Testing Period — Start: Monday, December 09, 2024

Finish: Thursday, December 12, 2024
e Test Location: PFS TECO

11785 SE Hwy 212 Ste. 305
Clackamas, OR 97015

e Elevation: ~131 Feet above sea level

e Test Technician(s): Aaron Kravitz

e Observers: Guillaume Thibodeau-Fortin of SBI, Engineer
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Project # 24-303 Model: St-Louis

Test Procedures and Equipment

All Sampling and analytical procedures were performed by Aaron Kravitz. All procedures
used are directly from the NYSERDA Method 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
129 | APEX XC-60-ED Digital Emissions Sampling Box A
130 | APEX XC-60-ED Digital Emissions Sampling Box B
137 | California Analytical ZRE CO2/C0O/O2 IR ANALYZER
94 | Moisture meter calibration block
95 | Anemometer
97 | 10 Ib audit weight
107 | Sartorius Analytical Balance
109A/B | Troemner 100mg/200mg Audit Weights
217 | Microtector
115 | Delmhorst Wood Moisture Meter
190 | Mettler 3'x3' floor scale w/digital weight indicator
205 | DewTrak tunnel dewpoint monitor
209 | Tape Measure
216 | Temperature Logger
CC505834 | Gas Analyzer Calibration Span Gas
CC139173 | Gas Analyzer Calibration Mid Gas
CC341544 | Gas Analyzer Calibration Mid Gas
EPA B47459 | Dichot TEOM — Tunnel Sampling
EPA B47461 | Dichot TEOM — Ambient Sampling
197 | Mass Flow Meter
Thermo CVK7037 | TEOM Calibration Kit
202 | Digital Barometer

The TEOM instruments were calibrated in accordance with NYSERDA Standard
Operation Procedures for Thermo Scientific 1405-D TEOM™ for use in a dilution tunnel,
dated September 29, 2022, and the manufacturer’s instructions, using mass flow meter
ID # 197 and manufacturer-supplied calibration kit serial # CVK7037.

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
6.1.2 is 1:1. NWS data was verified with on-site barometer #202, which is calibrated
yearly.
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Project # 24-303 Model: St-Louis

Results

The average emissions rate for the test series was measured to be 1.0 g/hr when
measured with a TEOM, or 1.8 g/hr when measured in accordance with ASTM E2515.
With average 1%t hour TEOM emissions of 3.5 g/hr. Average Higher Heating Value
efficiency of 76%. The average CO emission rate for the test series was 1.4 g/min. The
SBI St-Louis Wood-Fired Room Heater meets the 2020 cordwood PM emission standard
of £2.5 g/hr per CFR 40 part 60, §60.532 (c).

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

Summary Tables

Run 1
Burn Phase: L1 L2 L3 L4 1% hr Total
Burn Time (min): 19 58 63 253 396
Burn Rate (dry kg/hr): 6.12 4.69 3.12 2.01 2.76
TEOM Eg: 1.9 2.9 1.0 1.3 4.6 71
TEOM Eg/hr: 5.9 3.0 1.0 0.3 4.6 1.1
TEOM Eg/kg: 0.97 0.65 0.31 0.16 0.84 0.39
TEOM Eg/MJ output: 0.067 0.043 0.020 0.010 0.026
TEOM Elb/mmbtu output: 0.156 0.100 0.047 0.023 0.060
2515 Eg: 11.8
2515 Eg/hr: 1.8
2515 Eg/kg: 0.65
2515 Eg/MJ output: 0.043
2515 Elb/mmbtu output: 0.099
CO(g): 54.7 86.8 99.2 305.1 545.7
CO (g/min): 2.9 1.5 1.6 1.2 1.4
CO g/hr: 172.6 89.8 94.5 72.4 82.7
CO g/kg:' 28.2 19.1 30.3 36.0 30.0
CO g/MJ output: 2.0 1.3 2.0 2.3 2.0
CO Ib/mmBTU output: 4.5 3.0 4.7 5.4 4.6
Output (BTU/hr) | 83,857 66,900 44,707 29,605 39,849
Efficiency (%) | 72.3% 75.2% 75.6% 78.0% 76.2%
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Project # 24-303

Model: St-Louis

Run 2
Burn Phase: L1 L2 L3 L4 1thr Total
Burn Time (min): 17 56 57 191 324
Burn Rate (dry kg/hr): | 6.87 452 | 328 2.60 3.25
TEOM Eg: 1.9 1.6 1.66 1.2 3.0 6.4
TEOM Eg/hr: 6.6 1.7 1.75 0.39 3.0 1.2
TEOM Eg/kg: 1.0 0.38 0.53 0.15 0.55 0.36
TEOM Eg/MJ output: 0.067 0.026 0.035 0.010 0.024
TEOM Elb/mmbtu output: 0.156 0.061 0.081 0.023 0.056
2515 Eg: 11.2
2515 Eg/hr: 21
2515 Eg/kg: 0.64
2515 Eg/MJ output: 0.042
2515 Elb/mmbtu output: 0.099
CO(g): | 434 40.8 61.5 3425 488.2
CO (g/min): 2.6 0.7 1.1 1.8 1.5
CO g/hr: 153.3 43.7 64.7 107.6 90.4
CO g/kg:' 22.3 9.7 19.7 41.4 27.8
CO g/MJ output: 1.6 0.7 1.3 2.7 1.9
CO Ib/mmBTU output: 3.6 1.6 3.0 6.3 4.3
Output (BTU/hr) | 93,744 62,039 | 47,791 37,563 46,193
Efficiency (%) | 72.1% | 72.5% | 76.8% 76.4% 75.0%

Run 3
Burn Phase: L1 L2 L3 L4 1thr Total
Burn Time (min): 17 73 63 251 407
Burn Rate (dry kg/hr): 6.60 3.75 3.08 2.04 2.68
TEOM Eg: 2.6 0.57 0.63 1.6 3.0 5.4
TEOM Eg/hr: 9.1 0.47 0.60 0.38 3.0 0.79
TEOM Eg/kg: 1.4 0.13 0.19 0.19 0.58 0.30
TEOM Eg/MJ output: 0.092 0.008 0.013 0.012 0.019
TEOM Elb/mmbtu output: 0.215 0.019 0.030 0.028 0.045
2515 Eg: 9.6
2515 Eg/hr: 14
2515 Eg/kg: 0.53
2515 Eg/MJ output: 0.035
2515 Elb/mmbtu output: 0.080
CO(g): 41.0 451 49.6 298.7 434.5
CO (g/min): 2.4 0.62 0.79 1.2 1.1
CO g/hr: 144.8 37.1 47.2 71.4 64.0
CO g/kg:' 21.9 9.9 15.3 35.1 23.9
CO g/MJ output: 1.5 0.7 1.0 2.3 1.6
CO Ib/mmBTU output: 3.4 1.5 2.3 5.3 3.6
Output (BTU/hr) | 90,739 54,002 | 44,481 29,648 38,645
Efficiency (%) | 72.5% 75.9% | 76.1% 76.9% 76.1%
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Project # 24-303 Model: St-Louis

Run 4
Burn Phase: L1 L2 L3 L4 1%thr Total
Burn Time (min): 20 62 60 195 340
Burn Rate (dry kg/hr): 5.87 442 3.34 2.62 3.24
TEOM Eg: 2.1 1.3 0.61 2.4 3.2 6.3
TEOM Eg/hr: 6.3 1.2 0.61 0.73 3.2 1.1
TEOM Eg/kg: 1.1 0.27 0.18 0.28 0.57 0.35
TEOM Eg/MJ output: | 0.070 0.018 | 0.012 0.019 0.023
TEOM Elb/mmbtu output: 0.164 0.042 0.028 0.044 0.053
2515 Eg: 11.7
2515 Eg/hr: 2.1
2515 Eg/kg: 0.63
2515 Eg/MJ output: 0.042
2515 Elb/mmbtu output: 0.098
CO (g): 38.9 98.1 35.6 2223 394.9
CO (g/min): 1.9 1.6 0.59 1.1 1.2
COg/hr: | 116.8 94.9 35.6 68.4 69.7
CO g/kg:' 19.9 215 10.7 26.1 215
CO g/MJ output: 1.3 14 0.7 1.8 14
CO Ib/mmBTU output: 3.0 3.3 1.6 4.1 3.3
Output (BTU/hr) | 80,377 | 63,461 | 48,508 36,913 46,031
Efficiency (%) | 72.3% 75.8% 76.7% 74.5% 75.0%

Test Run Narrative

Run 1

Run 1 was performed on 12/9/2024 as an Integrated Duty Cycle run per the ATM.
Emissions sampling began from a cold start ignition of kindling and start-up fuel. L2 test
fuel was loaded at 20 minutes, L3 at 79 minutes, and L4 at 143 minutes. The total test
time was 396 minutes. The particulate emissions rate from kindling ignition to test
completion was 1.1 g/hr as measured by the TEOM, or 1.8 g/hr as measured in
accordance with ASTM E2515. No filter change was needed for E2515 sampling. The
overall burn rate from ignition to completion was 2.71 kg/hr, and overall efficiency was
76.2%. All test results were appropriate and valid. There were no anomalies, and all test
criteria were met. No condensed water was detected in the tunnel at any time. Video was
recorded for the entire run.

Run 2
Run 2 was performed on 12/10/2024 as an Integrated Duty Cycle run per the ATM.
Emissions sampling began from a cold start ignition of kindling and start-up fuel. L2 test
fuel was loaded at 18 minutes, L3 at 75 minutes, and L4 at 133 minutes. The total test
time was 324 minutes. The particulate emissions rate from kindling ignition to test
completion was 1.2 g/hr as measured by the TEOM, or 2.1 g/hr as measured in
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Project # 24-303 Model: St-Louis

accordance with ASTM E2515. No filter change was needed for E2515 sampling. The
overall burn rate from ignition to completion was 3.25 kg/hr, and overall efficiency was
75.0%. All test results were appropriate and valid. There were no anomalies, and all test
criteria were met. No condensed water was detected in the tunnel at any time. Video was
recorded for the entire run.

Run 3

Run 3 was performed on 12/11/2024 as an Integrated Duty Cycle run per the ATM.
Emissions sampling began from a cold start ignition of kindling and start-up fuel. L2 test
fuel was loaded at 18 minutes, L3 at 92 minutes, and L4 at 156 minutes. The total test
time was 407 minutes. The particulate emissions rate from kindling ignition to test
completion was 0.79 g/hr as measured by the TEOM, or 1.4 g/hr as measured in
accordance with ASTM E2515. No filter change was needed for E2515 sampling. The
overall burn rate from ignition to completion was 2.68 kg/hr, and overall efficiency was
76.1%. All test results were appropriate and valid. There were no anomalies, and all test
criteria were met. No condensed water was detected in the tunnel at any time. Video was
recorded for the entire run.

Run 4

Run 4 was performed on 12/12/2024 as an Integrated Duty Cycle power failure simulation
run per the ATM. Emissions sampling began from a cold start ignition of kindling and start-
up fuel. L2 test fuel was loaded at 21 minutes, L3 at 84 minutes, and L4 at 145 minutes.
Upon loading L4, power to the unit was cut to simulate a power failure, and power
remained off for the remainder of the test. The total test time was 340 minutes. The
particulate emissions rate from kindling ignition to test completion was 1.1 g/hr as
measured by the TEOM, or 2.1 g/hr as measured in accordance with ASTM E2515. No
filter change was needed for E2515 sampling. The overall burn rate from ignition to
completion was 3.24 kg/hr, and overall efficiency was 75.0%. All test results were
appropriate and valid. There were no anomalies, and all test criteria were met. No
condensed water was detected in the tunnel at any time. Video was recorded for the entire
run.

Page | 10



Test Conditions Summary

Testing conditions for all runs fell within allowable specifications of the ATM. A summary
of facility conditions, fuel burned, and run times is listed below.
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Ambient Relative Average Test

R (°F) Humidity (%) Barometric Run
un .

Pressure (In. Time

Pre | Post | Pre | Post Hg.) (Min)

1 65.2 | 67.7 | 45.0 | 28.8 30.27 396

2 65.2 | 67.5| 30.2 | 22.7 30.17 324

3 65.2 | 66.6 | 29.7 | 21.6 30.00 407

4 651 | 66.0 | 27.3 | 31.6 29.65 340

Model: St-Louis



Appliance Operation and Test Settings

Project # 24-303

Model: St-Louis

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

L1 Settings

L2 Settings

L3 Settings

L4 Settings

Thermostat set to on

Thermostat set to on until
50% fuel consumption, then

Thermostat set to off

Thermostat set to
off

Run 1 set to off
Fan on auto Fan on auto
Fan on auto
Fan on auto
Thermostat set to on until Thermostat set to
Thermostat set to on 50% fuel consumption, then Thermostat set to off off
Run 2 set to off
Fan on auto Fan on auto
Fan on auto
Fan on auto
Thermostat set to on until Thermostat set to
Thermostat set to on 50% fuel consumption, then Thermostat set to off off
Run 3 set to off
Fan on auto Fan on auto
Fan on auto
Fan on auto
Thermostat set to on until
Thermostat set to on 50% fuel consumption, then Thermostat set to off
Run 4 set to off Power Failure

Fan on auto

Fan on auto

Fan on auto
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Project # 24-303 Model: St-Louis

Appliance Description

Models: The St-Louis is part of the St-Louis Series, all of which are identical with respect
to all parts that may impact emissions performance as specified by 40 CFR 60 § 60.533(k).
The models are only different with respect to branding, decorative features, and support
method. Drawings for all models are in Appendix D. See below for model list:

e Helia, Elevate, Chambly, HEA200
Appliance Type: Buit-In Wood-Fired Room Heater
Total Firebox Volume: 3.15 ft3

Usable Firebox Volume: 1.90 ft3, see ATM document in Appendix A for further detail on
Total versus Usable Firebox Volume.

Air Introduction System: Primary combustion air enters the appliance through the
motorized air control openings located on the bottom front of the stove. Part of primary
combustion air is routed up the sides of the firebox, then down into the combustion
chamber in front of the door glass. Other primary combustion is routed below the firebox
then upward in the direction of the charcoal bed. Secondary air brought in through a
motorized opening on the bottom of the appliance. Secondary air is fed to air tubes
channels located at both the top and rear of the firebox. All air inlets are controlled by an
automatic damper system which is regulated by thermostat. Dimensions on all these
features can be found in Appendix D.

Baffles: Combustion air is routed to the front of the stove with a ceramic fiber baffle that
sits on top of the secondary air channels located above the firebox.

Refractory Insulation: The firebox is lined with 1 1/4” thick high-density firebrick.
Flue Outlet: 8-inch exhaust outlet located on the top of the appliance.

Fan: A variable speed convection fan is mounted to the front of the appliance, under the
firebox. An additional blower is permanently affixed to the side of the unti which delivers
heat to the gravity duct system.

Appliance Dimensions

Height Width Depth

49 7/16” 38 1/8” 22 7/16”
Appliance design drawings can be found in Appendix D submitted with the CBI copy of
this report.
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Project # 24-303 Model: St-Louis

Overall Firebox Volume Dimension

14 9167
11 12"

OFV = 22.25 x 16.813 x 14.563 = 5447.9 in®

54479
123

OFV = =3.15 ft3
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Project # 24-303 Model: St-Louis

Usable Firebox Volume Dimensions

DETAIL C

1.848"

24382

2,35, —i——'ﬂ |~ 842

25.221"

NOTE: Mid-depth width is used in the "NYSERDA 2015 NSPS Fuel Load Calculator”

CONFIDENTIAL DETAIL A’

UFV = Vtrqp - szidﬂ - Vf'-"ﬂﬂt

_ (25.221+19.0)

v = X 13.693 X 11.5 = 3,481.7 in?
trap 2

m X 0.354° "
Viide = | (1.896 X 0.694) + (0.338 X 0.354) + | —— —— | | X 14.042 = 21539 in

in?

1.848 x 0.942 )) « ((25.221 + 24.382)
2 2

) = 151.1 in3

UFV = 3481.7 — 2 x 21.5 — 151.1 = 3287.5 in®
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Project # 24-303 Model: St-Louis

Per user’s manual, no fuel should be put on the grid section identified with an X. This
explains the difference between the overall and usable firebox volume.

/
1.90 ft* of usable firebox volume ~

B
P i
.% ®
' I [
! :
= iy 0 g T 5

Fuel was loaded in East-West orientation per the Fuel Load Calculator and the ATM letter.
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Project # 24-303 Model: St-Louis

Appliance Front

5

M ”

ﬁ
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Project # 24-303 Model: St-Louis

Appliance Right
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Project # 24-303 Model: St-Louis

Appliance Fire Box
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Project # 24-303 Model: St-Louis

Test Fuel Properties

Test fuel used was maple cordwood, split and air-dried to the specified moisture content
range. No kiln-drying was used. Fuel is sourced locally in Oregon. Fuel was not debarked,
though bark frequently fell off of fuel pieces in the course of splitting to final size. Fuel was
free of decay, fungus or other contaminants. No moisture was added to the fuel. Test fuel
moisture was measured within 24h from loading. The fuel was stored in the same ambient
condition than the laboratory. As per the Fuel Load Calculator, all pieces of fuel were cut
to 18.25 inches long.

While splitting test fuel, it was verified that every piece of test fuel with 4 sides were verified
to meet the 70% rule in the ATM. No pieces were intentionally squared. Typical fuel loads
are pictured below:

Typical Kindling Load Typical L1 Load Typlcal L2 Load

Typical L4 Load (small) Typlcal L4 Load (large)
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Project # 24-303 Model: St-Louis

Sampling Locations and Descriptions

PM measurement sample ports are located 16.5 feet downstream from any
disturbances and 3.5 feet upstream from any disturbances. Flow rate traverse data was
collected 8 feet downstream from any disturbances and 4 feet upstream from any
disturbances. (See photograph below and Tunnel Schematic in Appendix A).

Sample Points

Sy

) ) )

’

) e

B\ .‘l.u“’“,‘. o ) v “)'_‘.*k_)._‘

B ——

1

' *—= Sample Points.
,’.‘.‘5‘ , ke 4
.f-\.. Vi 4 75 o

=,
) Y \ 3
i
N '
| )
g ~ g
4

kot
Ed
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Project # 24-303 Model: St-Louis

Sampling Methods

ASTM E2515 was used in collecting particulate samples. Samples included: the primary
(front) filter, backup (rear) filter and sample probe. The primary materials of the filter
holders consisted of an aluminum front filter holder and polycarbonate rear filter holder.
The dilution tunnel is 12 inches in diameter. All sampling conditions per ASTM E2515
were followed. No alternate procedures were used with the exception of caveats
described in the ATM: , filter temperatures were maintained between 80 and 90°F for all
tests, filters were weighed in pairs where applicable, and no sampling intervals fell outside
of proportional rates of +/- 10%. Ambient temperatures were recorded in accordance with
ASTM E2515 using a probe located at the level of the primary air intake, 5’ away from and
in the 90° arc in front of the test unit. Flue gasses were sampled from a probe 2” above
the flue temperature probe through a sampling system verfied to have a 90% response
time of under 30 seconds.

Analytical Methods Description

All sample recovery and analysis procedures followed ASTM E2515 procedures. At the
end of each test run, filters, O-Rings and probes were removed from their housings
dessicated for a minimum of 24 hours, and then weighed at 6 hour intervals to a
constant weight per ASTM E2515-11 Section 10. Prior to being placced in the
dessicator, sample filters were intially weighed within 1 hour of the post-test leak checks
in accordance with the ATM.

Calibration, Quality Control and Assurances

Calibration procedures and results were conducted per, ASTM E2515-11 and the ATM.
Test method quality control procedures (leak checks, volume meter checks, stratification
checks, proportionality results) followed the procedures outlined. Sampling trains were
disassembled only after post-leak check were performed and found compliant.

Raw data, calibration records, and other relevant documentation will be retained by PFS-
TECO for a minimum of 7 years.

Appliance Sealing and Storage

Upon completion of testing, the appliance and the chimney were secured with metal
strapping and the seal below was applied, the appliance was then returned to the
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Project # 24-303 Model: St-Louis

manufacturer’s location at: 250 Rue de Copenhaugue Saint-Augustin-de-Desmaures, QC
G3A 2H3 for archival.

Sealing Label

ATTENTION:

THIS SEAL IS NOT TO BE BROKEN WITHOUT PRIOR AUTHORIZATION FROM THE
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY.

THIS APPLIANCE HAS BEEN SEALED INACCORDANCE WITH REQUIREMNTS OF 40CFR
PART 60 SUBPART AAA §60.535 (a)(2)(vii)

REPORT # DATE SEALED
MANUFACTURER MODEL #
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Project # 24-303 Model: St-Louis

Sealed Unit
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Project # 24-303 Model: St-Louis

List of Appendices

The following appendices have been submitted electronically in conjunction with this
report:

Appendix A — Test Run Data, Technician Notes, Sample Analysis, and Alternate Test
Method Approval

Appendix B — Labels and Manuals

Appendix C —Equipment Calibration Records
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Unit preburn period

Total preburning time (h) 53.93
Model tested: St.Louis
Durati . i
Date Load Type ura- ion Av. Flue Fuel added Moisture Burn Rate (Dry)
(min) (°F) (Ibs) (DB%) (kg/hr)
Load 1 - Strart-up 27 349 7.92 20.8 4.3
2024-10-22 Load 2 - High-fire : 72 399 13.27 23.0 3.3
Load 3 - Maintenance-fire 76 388 9.57 20.4 2.2
Load 4 - Low burn rate 305 312 22.99 21.7 1.5
Load 1 - Strart-up 25 357 7.94 19.6 4.6
2024-10-24 Load 2 - High-fire 74 425 13.51 22.3 3.2
Load 3 - Maintenance-fire 77 397 9.28 20.6 2.2
Load 4 - Low burn rate 377 263 23.48 20.1 1.3
Load 1 - Strart-up 29 345 7.89 221 3.9
2024-10-25 Load 2 - High-fire : 80 411 13.88 19.9 3.2
Load 3 - Maintenance-fire 70 381 9.07 19.0 2.4
Load 4 - Low burn rate 230 371 23.03 21.3 2.0
Load 1 - Strart-up 24 364 7.68 19.0 4.8
2024-10-29 Load 2 - High-fire 72 418 13.69 20.3 3.4
Load 3 - Maintenance-fire 70 394 9.36 19.4 2.4
Load 4 - Low burn rate 242 362 23.90 21.9 2.0
Load 1 - Strart-up 24 366 7.54 20.9 5.3
2024-10-30 Load 2 - High-fire 77 406 13.94 21.4 4.7
Load 3 - Maintenance-fire 74 383 9.67 20.0 2.4
Load 4 - Low burn rate 318 286 23.74 21.4 2.0
Load 1 - Strart-up 27 363 7.93 20.9 4.3
2024-10-31 Load 2 - High-fire 70 406 13.25 20.5 3.3
Load 3 - Maintenance-fire 66 391 9.29 20.3 2.5
Load 4 - Low burn rate 287 308 22.97 21.0 1.6
Load 1 - Strart-up 26 358 7.98 19.6 4.5
2024-11-01 Load 2 - High-fire : 81 396 13.81 20.0 3.1
Load 3 - Maintenance-fire 72 370 9.19 201 2.2
Load 4 - Low burn rate 264 311 22.89 20.9 1.8

lof1l




St.Louis Pre-burn Data 2024-10-22 Total time (h) 8.00
Wood Specie: Maple
Load time Load type Fuel added Moisture Piece amount Length of fuel Fuel Burnt (Dry) Burn Rate (Dry) Time | Flue Temp
) ) (Ib) (DB %) ) (in.) (Ib) (kg/hr) (min) (°F)
2024-10-22 11:46 Load 1 - Strart-up 7.92 20.8 4 18.00 4.26 4.29 27 349.2
2024-10-22 12:14 Load 2 - High-fire 13.27 23.0 4 18.00 9.63 3.28 72 398.7
2024-10-22 13:28| Load 3 - Maintenance-fire 9.57 20.4 2 18.00 6.92 2.23 76 387.5
2024-10-22 14:45 Load 4 - Low burn rate 22.99 21.7 6 18.00 18.87 1.52 305 312.3
Average Tflue (°F) 349.2
Load 1 - Start-up (min) 27 |High-fire (min) Maintenace-fire (min) Low burn rate (min) 305
Air control position Full open Full open then fully closed (@50% fuel load) Fully closed Fully closed

Index Date & Time Flue (F) Date & Time Flue (F) Date & Time Flue (F) Date & Time Flue (F)

0 2024-10-22 11:46 76.3 2024-10-22 12:14 433.1 2024-10-22 13:28 363.6 2024-10-22 14:45| 385.4

1 2024-10-22 11:47 130.4 2024-10-22 12:15 414.5 2024-10-22 13:29 389.3 2024-10-22 14:46| 373.7

2 2024-10-22 11:48 251.1 2024-10-22 12:16 437.5 2024-10-22 13:30 433.3 2024-10-22 14:47| 421.6

3 2024-10-22 11:49 349.4 2024-10-22 12:17 447.1 2024-10-22 13:31 450.8 2024-10-22 14:48| 456.9

4 2024-10-22 11:50 336.4 2024-10-22 12:18 447.4 2024-10-22 13:32 425.6 2024-10-22 14:49| 4445

5 2024-10-22 11:51 340.8 2024-10-22 12:19 435.0 2024-10-22 13:33 406.0 2024-10-22 14:50| 429.4

6 2024-10-22 11:52 345.7 2024-10-22 12:20 432.8 2024-10-22 13:34 396.7 2024-10-22 14:51| 4234

7 2024-10-22 11:53 345.6 2024-10-22 12:21 437.6 2024-10-22 13:35 391.4 2024-10-22 14:52| 421.9

8 2024-10-22 11:54 346.3 2024-10-22 12:22 444.6 2024-10-22 13:36 389.2 2024-10-22 14:53| 419.9

9 2024-10-22 11:55 347.4 2024-10-22 12:23 448.0 2024-10-22 13:37 388.2 2024-10-22 14:54| 416.5

10 2024-10-22 11:56 347.5 2024-10-22 12:24 454.1 2024-10-22 13:38 387.4 2024-10-22 14:55| 414.8

11 2024-10-22 11:57 347.1 2024-10-22 12:25 457.6 2024-10-22 13:39 386.3 2024-10-22 14:56| 412.9

12 2024-10-22 11:58 354.1 2024-10-22 12:26 456.5 2024-10-22 13:40 386.2 2024-10-22 14:57| 413.0

13 2024-10-22 11:59 361.7 2024-10-22 12:27 457.2 2024-10-22 13:41 385.8 2024-10-22 14:58| 412.8

14 2024-10-22 12:00 368.6 2024-10-22 12:28 460.9 2024-10-22 13:42 385.9 2024-10-22 14:59| 413.2

15 2024-10-22 12:01 375.4 2024-10-22 12:29 457.2 2024-10-22 13:43 386.0 2024-10-22 15:00| 413.7

16 2024-10-22 12:02 379.2 2024-10-22 12:30 446.8 2024-10-22 13:44 385.8 2024-10-22 15:01| 416.2

17 2024-10-22 12:03 386.2 2024-10-22 12:31 433.7 2024-10-22 13:45 385.8 2024-10-22 15:02| 417.0

18 2024-10-22 12:04 394.2 2024-10-22 12:32 425.4 2024-10-22 13:46 386.4 2024-10-22 15:03| 418.5

19 2024-10-22 12:05 390.4 2024-10-22 12:33 424.0 2024-10-22 13:47 386.8 2024-10-22 15:04| 418.9

20 2024-10-22 12:06 387.7 2024-10-22 12:34 425.2 2024-10-22 13:48 387.0 2024-10-22 15:05| 420.0

21 2024-10-22 12:07 389.8 2024-10-22 12:35 426.4 2024-10-22 13:49 387.5 2024-10-22 15:06| 421.0

22 2024-10-22 12:08 3934 2024-10-22 12:36 428.8 2024-10-22 13:50 387.5 2024-10-22 15:07| 421.6

23 2024-10-22 12:09 395.5 2024-10-22 12:37 428.5 2024-10-22 13:51 388.2 2024-10-22 15:08| 423.4

24 2024-10-22 12:10 398.9 2024-10-22 12:38 429.5 2024-10-22 13:52 388.7 2024-10-22 15:09| 424.6

25 2024-10-22 12:11 404.2 2024-10-22 12:39 430.5 2024-10-22 13:53 387.9 2024-10-22 15:10| 425.2

26 2024-10-22 12:12 411.1 2024-10-22 12:40 429.8 2024-10-22 13:54 388.5 2024-10-22 15:11| 426.3

27 2024-10-22 12:13 421.8 2024-10-22 12:41 422.0 2024-10-22 13:55 388.4 2024-10-22 15:12| 426.5

28 2024-10-22 12:42 416.7 2024-10-22 13:56 387.5 2024-10-22 15:13| 426.7

29 2024-10-22 12:43 418.9 2024-10-22 13:57 386.8 2024-10-22 15:14| 425.6

30 2024-10-22 12:44 409.7 2024-10-22 13:58 386.3 2024-10-22 15:15| 425.2

31 2024-10-22 12:45 402.7 2024-10-22 13:59 385.5 2024-10-22 15:16| 426.0

32 2024-10-22 12:46 397.7 2024-10-22 14:00 384.3 2024-10-22 15:17| 426.1

33 2024-10-22 12:47 391.9 2024-10-22 14:01 390.5 2024-10-22 15:18| 426.2

34 2024-10-22 12:48 391.7 2024-10-22 14:02 398.4 2024-10-22 15:19| 425.9

35 2024-10-22 12:49 387.4 2024-10-22 14:03 396.9 2024-10-22 15:20| 426.0

36 2024-10-22 12:50 386.0 2024-10-22 14:04 394.7 2024-10-22 15:21| 426.9

37 2024-10-22 12:51 384.0 2024-10-22 14:05 393.6 2024-10-22 15:22| 426.9

38 2024-10-22 12:52 379.8 2024-10-22 14:06 394.0 2024-10-22 15:23| 427.8

39 2024-10-22 12:53 376.6 2024-10-22 14:07 393.5 2024-10-22 15:24| 428.5

40 2024-10-22 12:54 373.6 2024-10-22 14:08 392.2 2024-10-22 15:25| 430.0

41 2024-10-22 12:55 372.3 2024-10-22 14:09 391.9 2024-10-22 15:26| 431.0

42 2024-10-22 12:56 373.2 2024-10-22 14:10 392.1 2024-10-22 15:27| 431.2

43 2024-10-22 12:57 373.1 2024-10-22 14:11 391.9 2024-10-22 15:28| 431.4

44 2024-10-22 12:58 373.1 2024-10-22 14:12 392.4 2024-10-22 15:29| 4314

45 2024-10-22 13:00 373.6 2024-10-22 14:13 391.9 2024-10-22 15:30( 432.2

46 2024-10-22 13:01 375.4 2024-10-22 14:14 391.1 2024-10-22 15:31| 4314

47 2024-10-22 13:02 377.9 2024-10-22 14:15 389.9 2024-10-22 15:32| 430.4

48 2024-10-22 13:03 378.9 2024-10-22 14:16 389.3 2024-10-22 15:33| 430.9

49 2024-10-22 13:04 379.0 2024-10-22 14:17 389.1 2024-10-22 15:34| 431.7

50 2024-10-22 13:05 379.0 2024-10-22 14:18 388.2 2024-10-22 15:35| 431.7

51 2024-10-22 13:06 378.0 2024-10-22 14:19 387.1 2024-10-22 15:36| 431.5

52 2024-10-22 13:07 377.0 2024-10-22 14:20 386.2 2024-10-22 15:37| 432.8

53 2024-10-22 13:08 375.7 2024-10-22 14:21 384.8 2024-10-22 15:38| 434.1

54 2024-10-22 13:09 374.4 2024-10-22 14:22 384.6 2024-10-22 15:39| 435.1

55 2024-10-22 13:10 371.7 2024-10-22 14:23 383.6 2024-10-22 15:40( 436.1

56 2024-10-22 13:11 369.4 2024-10-22 14:24 382.6 2024-10-22 15:41| 437.9

57 2024-10-22 13:12 367.0 2024-10-22 14:25 381.5 2024-10-22 15:42| 438.9

58 2024-10-22 13:13 365.0 2024-10-22 14:26 380.8 2024-10-22 15:43| 439.9

59 2024-10-22 13:14 362.7 2024-10-22 14:27 380.1 2024-10-22 15:44| 438.3

60 2024-10-22 13:15 361.5 2024-10-22 14:28 379.5 2024-10-22 15:45| 438.0

61 2024-10-22 13:16 359.4 2024-10-22 14:29 378.8 2024-10-22 15:46| 438.4

62 2024-10-22 13:17 357.3 2024-10-22 14:30 378.5 2024-10-22 15:47| 438.3

63 2024-10-22 13:18 357.2 2024-10-22 14:31 377.7 2024-10-22 15:48| 437.4

64 2024-10-22 13:19 356.5 2024-10-22 14:32 377.0 2024-10-22 15:49| 437.5

65 2024-10-22 13:20 357.2 2024-10-22 14:33 376.9 2024-10-22 15:50| 436.9

66 2024-10-22 13:21 356.4 2024-10-22 14:34 375.6 2024-10-22 15:51| 436.0

67 2024-10-22 13:22 354.9 2024-10-22 14:35 375.5 2024-10-22 15:52| 434.3




68 2024-10-22 13:23 354.5 2024-10-22 14:36 375.8 2024-10-22 15:53( 432.2
69 2024-10-22 13:24 354.2 2024-10-22 14:37 375.4 2024-10-22 15:54( 431.3
70 2024-10-22 13:25 352.6 2024-10-22 14:38 375.8 2024-10-22 15:55( 428.8
71 2024-10-22 13:26 351.5 2024-10-22 14:39 375.9 2024-10-22 15:56( 426.3
72 2024-10-22 13:27 350.5 2024-10-22 14:40 376.1 2024-10-22 15:57( 4253
73 2024-10-22 14:41 376.1 2024-10-22 15:58( 424.2
74 2024-10-22 14:42 374.8 2024-10-22 15:59( 422.9
75 2024-10-22 14:43 374.0 2024-10-22 16:00( 421.9
76 2024-10-22 14:44 372.8 2024-10-22 16:01 421.0
77 2024-10-22 16:02 420.7
78 2024-10-22 16:03 418.3
79 2024-10-22 16:04 415.4
80 2024-10-22 16:05 413.2
81 2024-10-22 16:06( 409.9
82 2024-10-22 16:07( 408.3
83 2024-10-22 16:08( 408.2
84 2024-10-22 16:09( 408.3
85 2024-10-22 16:10 408.5
86 2024-10-22 16:11| 408.6
87 2024-10-22 16:12 409.5
88 2024-10-22 16:13[  408.2
89 2024-10-22 16:14( 407.5
90 2024-10-22 16:15( 407.7
91 2024-10-22 16:16 407.4
92 2024-10-22 16:17( 406.4
93 2024-10-22 16:18| 405.1
94 2024-10-22 16:19( 402.1
95 2024-10-22 16:20( 399.7
96 2024-10-22 16:21 397.0
97 2024-10-22 16:22 394.8
98 2024-10-22 16:23 3923
99 2024-10-22 16:24| 390.4
100 2024-10-22 16:25| 387.9
101 2024-10-22 16:26| 385.5
102 2024-10-22 16:27| 384.1
103 2024-10-22 16:28| 381.8
104 2024-10-2216:29| 379.8
105 2024-10-22 16:30| 377.5
106 2024-10-2216:31) 3819
107 2024-10-22 16:32| 388.6
108 2024-10-2216:33| 382.8
109 2024-10-22 16:34| 377.4
110 2024-10-2216:35| 3754
111 2024-10-22 16:36| 372.7
112 2024-10-22 16:37| 370.6
113 2024-10-22 16:38| 368.9
114 2024-10-22 16:39| 378.6
115 2024-10-22 16:40| 385.8
116 2024-10-2216:41| 382.4
117 2024-10-22 16:42| 379.8
118 2024-10-22 16:43| 3774
119 2024-10-22 16:44| 376.8
120 2024-10-22 16:45| 376.0
121 2024-10-22 16:46| 376.3
122 2024-10-2216:47| 375.1
123 2024-10-22 16:48| 372.2
124 2024-10-22 16:49| 368.9
125 2024-10-22 16:50| 366.0
126 2024-10-2216:51| 363.9
127 2024-10-22 16:52| 361.9
128 2024-10-22 16:53| 360.6
129 2024-10-22 16:54| 359.4
130 2024-10-22 16:55| 357.7
131 2024-10-22 16:56| 356.7
132 2024-10-22 16:57| 355.5
133 2024-10-22 16:58| 354.3
134 2024-10-2216:59| 353.3
135 2024-10-2217:00| 357.7
136 2024-10-2217:01] 365.1
137 2024-10-2217:02] 368.9
138 2024-10-2217:03| 368.6
139 2024-10-2217:04| 364.9
140 2024-10-2217:05| 363.1
141 2024-10-2217:06| 359.9
142 2024-10-2217:07] 355.2
143 2024-10-22 17:08| 350.8
144 2024-10-2217:09| 345.8
145 2024-10-2217:10| 348.4
146 2024-10-2217:11] 3519
147 2024-10-2217:12] 353.1
148 2024-10-2217:13] 353.9




149 2024-10-2217:14| 3544
150 2024-10-2217:15| 354.6
151 2024-10-2217:16| 355.1
152 2024-10-2217:17| 354.8
153 2024-10-2217:18| 354.9
154 2024-10-2217:19| 3545
155 2024-10-2217:20| 354.1
156 2024-10-2217:21| 353.8
157 2024-10-2217:22| 3544
158 2024-10-2217:23| 353.7
159 2024-10-2217:24| 353.2
160 2024-10-2217:25| 352.5
161 2024-10-2217:26] 351.8
162 2024-10-2217:27| 349.8
163 2024-10-2217:28| 346.4
164 2024-10-2217:29| 343.9
165 2024-10-2217:30| 3424
166 2024-10-2217:31) 340.8
167 2024-10-2217:32] 332.8
168 2024-10-2217:33| 316.4
169 2024-10-2217:34| 306.6
170 2024-10-2217:35| 299.5
171 2024-10-2217:36| 293.3
172 2024-10-2217:37| 289.0
173 2024-10-2217:38| 280.8
174 2024-10-2217:39| 274.6
175 2024-10-2217:40| 269.2
176 2024-10-2217:41| 264.5
177 2024-10-2217:42] 260.9
178 2024-10-2217:43| 257.2
179 2024-10-2217:44| 2543
180 2024-10-2217:45| 251.5
181 2024-10-2217:46| 248.6
182 2024-10-22 17:47| 246.6
183 2024-10-2217:48| 244.7
184 2024-10-2217:49| 242.1
185 2024-10-2217:50| 240.5
186 2024-10-2217:51| 238.4
187 2024-10-2217:52| 236.6
188 2024-10-2217:53| 235.1
189 2024-10-2217:54| 233.5
190 2024-10-2217:55| 232.3
191 2024-10-2217:56| 2314
192 2024-10-2217:57| 230.2
193 2024-10-2217:58| 229.0
194 2024-10-2217:59| 227.7
195 2024-10-22 18:00| 225.7
196 2024-10-2218:01| 2245
197 2024-10-2218:02] 2233
198 2024-10-2218:03| 222.5
199 2024-10-2218:04| 2212
200 2024-10-22 18:05| 220.5
201 2024-10-22 18:06| 219.2
202 2024-10-22 18:07) 217.8
203 2024-10-22 18:08| 217.0
204 2024-10-22 18:09| 216.4
205 2024-10-22 18:10| 215.6
206 2024-10-22 18:11) 215.0
207 2024-10-2218:12| 214.0
208 2024-10-22 18:13| 213.5
209 2024-10-2218:14| 2125
210 2024-10-22 18:15| 211.6
211 2024-10-2218:16| 2104
212 2024-10-22 18:17| 210.1
213 2024-10-22 18:18| 209.6
214 2024-10-22 18:19| 209.0
215 2024-10-22 18:20| 207.8
216 2024-10-2218:21| 207.1
217 2024-10-22 18:22| 206.3
218 2024-10-22 18:23| 206.0
219 2024-10-2218:24| 204.9
220 2024-10-22 18:25| 204.2
221 2024-10-22 18:26| 203.5
222 2024-10-22 18:27| 202.7
223 2024-10-22 18:28| 202.6
224 2024-10-22 18:29| 201.8
225 2024-10-2218:30| 201.3
226 2024-10-22 18:31] 201.0
227 2024-10-22 18:32] 200.1
228 2024-10-22 18:33| 199.3
229 2024-10-2218:34| 198.7




230 2024-10-2218:35| 198.5
231 2024-10-22 18:36| 197.6
232 2024-10-2218:37| 196.8
233 2024-10-22 18:38| 196.4
234 2024-10-2218:39| 195.9
235 2024-10-22 18:40| 195.8
236 2024-10-2218:41) 195.0
237 2024-10-22 18:42| 1945
238 2024-10-2218:43| 194.0
239 2024-10-22 18:44| 194.2
240 2024-10-22 18:45| 194.0
241 2024-10-22 18:46| 193.6
242 2024-10-2218:47| 193.3
243 2024-10-22 18:48| 192.1
244 2024-10-2218:49| 192.1
245 2024-10-22 18:50| 191.5
246 2024-10-2218:51| 191.0
247 2024-10-22 18:52| 190.3
248 2024-10-22 18:53| 190.6
249 2024-10-22 18:54| 190.6
250 2024-10-22 18:55| 190.3
251 2024-10-22 18:56| 189.8
252 2024-10-2218:57| 189.3
253 2024-10-22 18:58| 189.0
254 2024-10-2218:59| 188.8
255 2024-10-22 19:00| 188.3
256 2024-10-2219:01) 187.9
257 2024-10-2219:02| 187.3
258 2024-10-2219:03| 186.7
259 2024-10-22 19:04| 186.7
260 2024-10-22 19:05| 186.0
261 2024-10-22 19:06| 186.2
262 2024-10-22 19:07| 186.0
263 2024-10-22 19:08| 185.4
264 2024-10-2219:09| 185.2
265 2024-10-22 19:10| 184.9
266 2024-10-2219:11| 1845
267 2024-10-2219:12| 184.1
268 2024-10-2219:13| 184.0
269 2024-10-22 19:14| 184.0
270 2024-10-22 19:15| 183.6
271 2024-10-22 19:16| 183.0
272 2024-10-2219:17) 183.1
273 2024-10-22 19:18| 183.0
274 2024-10-2219:19| 1825
275 2024-10-22 19:20| 1815
276 2024-10-2219:21| 181.0
277 2024-10-22 19:22| 186.8
278 2024-10-22 19:23|  205.6
279 2024-10-22 19:24| 208.2
280 2024-10-2219:25| 210.1
281 2024-10-22 19:26| 212.7
282 2024-10-22 19:27| 2143
283 2024-10-22 19:28| 213.0
284 2024-10-2219:29| 203.1
285 2024-10-22 19:30| 196.8
286 2024-10-2219:31) 192.7
287 2024-10-2219:32| 189.9
288 2024-10-2219:33| 187.7
289 2024-10-22 19:34| 185.6
290 2024-10-2219:35| 183.8
291 2024-10-22 19:36| 182.8
292 2024-10-2219:37| 181.7
293 2024-10-22 19:38| 181.2
294 2024-10-2219:39| 180.3
295 2024-10-22 19:40| 179.6
296 2024-10-2219:41) 178.8
297 2024-10-2219:42| 1783
298 2024-10-2219:43| 1774
299 2024-10-2219:44| 177.2
300 2024-10-2219:45| 176.2
301 2024-10-22 19:46| 175.5
302 2024-10-2219:47| 175.2
303 2024-10-22 19:48| 174.9
304 2024-10-2219:49| 174.6
305 2024-10-2219:49| 1745




St.Louis Pre-burn Data 2024-10-24 Total time (h) 9.22
Wood Specie: Maple
Load time Load type Fuel added Moisture Piece amount Length of fuel Fuel Burnt (Dry) Burn Rate (Dry) Time | Flue Temp
) ) (Ib) (DB %) ) (in.) (Ib) (kg/hr) (min) (°F)
2024-10-24 12:12 Load 1 - Strart-up 7.94 19.6 4 18.00 4.27 4.65 25 356.5
2024-10-24 12:38 Load 2 - High-fire 13.51 22.3 4 18.00 9.56 3.16 74 424.9
2024-10-24 13:53| Load 3 - Maintenance-fire 9.28 20.6 2 18.00 7.03 2.24 77 397.2
2024-10-24 15:11 Load 4 - Low burn rate 23.48 20.1 6 18.00 19.58 1.27 377 263.3
Average Tflue (°F) 356.5
Load 1 - Start-up (min) 25 |High-fire (min) Maintenace-fire (min) Low burn rate (min) 377
Air control position Full open Full open then fully closed (@50% fuel load) Fully closed Fully closed
Index Date & Time Flue (F) Date & Time Flue (F) Date & Time Flue (F) Date & Time Flue (F)

0 2024-10-24 12:12 76.9 2024-10-24 12:38 407.7 2024-10-24 13:53 410.2 2024-10-24 15:11| 383.8

1 2024-10-24 12:13 116.2 2024-10-24 12:39 450.5 2024-10-24 13:54 462.3 2024-10-24 15:12| 362.3

2 2024-10-24 12:14 199.0 2024-10-24 12:40 442.8 2024-10-24 13:55 474.8 2024-10-24 15:13| 407.2

3 2024-10-24 12:15 287.2 2024-10-24 12:41 425.0 2024-10-24 13:56 457.7 2024-10-24 15:14| 447.0

4 2024-10-24 12:16 326.1 2024-10-24 12:42 424.7 2024-10-24 13:57 452.5 2024-10-24 15:15| 462.1

5 2024-10-24 12:17 344.5 2024-10-24 12:43 440.0 2024-10-24 13:58 447.5 2024-10-24 15:16| 458.9

6 2024-10-24 12:18 352.7 2024-10-24 12:44 450.0 2024-10-24 13:59 441.4 2024-10-24 15:17| 446.2

7 2024-10-24 12:19 357.5 2024-10-24 12:45 458.2 2024-10-24 14:00 430.0 2024-10-24 15:18| 439.1

8 2024-10-24 12:20 365.9 2024-10-24 12:46 464.2 2024-10-24 14:01 422.5 2024-10-24 15:19| 436.2

9 2024-10-24 12:21 369.1 2024-10-24 12:47 464.8 2024-10-24 14:02 416.7 2024-10-24 15:20| 434.0

10 2024-10-24 12:22 371.6 2024-10-24 12:48 457.8 2024-10-24 14:03 411.5 2024-10-24 15:21| 4333

11 2024-10-24 12:23 381.7 2024-10-24 12:49 456.4 2024-10-24 14:04 407.2 2024-10-24 15:22| 434.7

12 2024-10-24 12:24 389.2 2024-10-24 12:50 459.9 2024-10-24 14:05 403.8 2024-10-24 15:23| 435.0

13 2024-10-24 12:25 395.1 2024-10-24 12:51 460.8 2024-10-24 14:06 402.4 2024-10-24 15:24| 434.7

14 2024-10-24 12:26 399.8 2024-10-24 12:52 460.5 2024-10-24 14:07 402.0 2024-10-24 15:25| 434.5

15 2024-10-24 12:27 402.0 2024-10-24 12:53 459.3 2024-10-24 14:08 401.4 2024-10-24 15:26| 434.2

16 2024-10-24 12:28 405.7 2024-10-24 12:54 459.2 2024-10-24 14:09 400.8 2024-10-24 15:27| 433.8

17 2024-10-24 12:29 414.6 2024-10-24 12:55 460.8 2024-10-24 14:10 402.0 2024-10-24 15:28| 433.3

18 2024-10-24 12:30 416.4 2024-10-24 12:56 460.3 2024-10-24 14:11 402.0 2024-10-24 15:29| 433.2

19 2024-10-24 12:31 412.3 2024-10-24 12:57 458.8 2024-10-24 14:12 403.2 2024-10-24 15:30| 433.2

20 2024-10-24 12:32 411.8 2024-10-24 12:58 458.5 2024-10-24 14:13 403.7 2024-10-24 15:31| 434.7

21 2024-10-24 12:33 411.1 2024-10-24 12:59 458.7 2024-10-24 14:14 403.4 2024-10-24 15:32| 435.3

22 2024-10-24 12:34 411.5 2024-10-24 13:00 459.5 2024-10-24 14:15 404.2 2024-10-24 15:33| 435.2

23 2024-10-24 12:35 414.1 2024-10-24 13:01 459.8 2024-10-24 14:16 405.1 2024-10-24 15:34| 434.7

24 2024-10-24 12:36 416.8 2024-10-24 13:02 459.9 2024-10-24 14:17 404.5 2024-10-24 15:35| 434.6

25 2024-10-24 12:37 420.7 2024-10-24 13:03 461.7 2024-10-24 14:18 404.1 2024-10-24 15:36| 433.8

26 2024-10-24 13:04 463.8 2024-10-24 14:19 402.8 2024-10-24 15:37| 433.1

27 2024-10-24 13:05 466.2 2024-10-24 14:20 402.8 2024-10-24 15:38| 431.6

28 2024-10-24 13:06 469.0 2024-10-24 14:21 401.5 2024-10-24 15:39| 429.4

29 2024-10-24 13:07 471.2 2024-10-24 14:22 400.3 2024-10-24 15:40| 428.9

30 2024-10-24 13:08 474.5 2024-10-24 14:23 399.3 2024-10-24 15:41| 428.0

31 2024-10-24 13:09 477.6 2024-10-24 14:24 398.2 2024-10-24 15:42| 428.2

32 2024-10-24 13:10 465.2 2024-10-24 14:25 397.5 2024-10-24 15:43| 428.0

33 2024-10-24 13:11 444.9 2024-10-24 14:26 396.4 2024-10-24 15:44| 427.6

34 2024-10-24 13:12 431.8 2024-10-24 14:27 395.0 2024-10-24 15:45| 428.3

35 2024-10-24 13:13 422.5 2024-10-24 14:28 396.1 2024-10-24 15:46| 429.5

36 2024-10-24 13:14 414.9 2024-10-24 14:29 398.4 2024-10-24 15:47| 431.2

37 2024-10-24 13:15 409.8 2024-10-24 14:30 398.4 2024-10-24 15:48| 433.0

38 2024-10-24 13:16 406.4 2024-10-24 14:31 399.3 2024-10-24 15:49| 435.9

39 2024-10-24 13:17 410.2 2024-10-24 14:32 395.4 2024-10-24 15:50| 438.3

40 2024-10-24 13:18 414.5 2024-10-24 14:33 392.2 2024-10-24 15:51| 439.3

41 2024-10-24 13:19 409.8 2024-10-24 14:34 390.8 2024-10-24 15:52| 440.6

42 2024-10-24 13:20 406.2 2024-10-24 14:35 389.6 2024-10-24 15:53| 440.2

43 2024-10-24 13:21 403.4 2024-10-24 14:36 388.2 2024-10-24 15:54| 441.8

44 2024-10-24 13:22 402.4 2024-10-24 14:37 387.0 2024-10-24 15:55| 4419

45 2024-10-24 13:23 400.9 2024-10-24 14:38 385.9 2024-10-24 15:56| 442.1

46 2024-10-24 13:24 399.8 2024-10-24 14:39 384.9 2024-10-24 15:57| 442.0

47 2024-10-24 13:25 399.5 2024-10-24 14:40 382.8 2024-10-24 15:58| 442.9

48 2024-10-24 13:26 399.7 2024-10-24 14:41 382.0 2024-10-24 15:59| 443.1

49 2024-10-24 13:27 399.9 2024-10-24 14:42 382.6 2024-10-24 16:00( 443.2

50 2024-10-24 13:28 400.3 2024-10-24 14:43 381.4 2024-10-24 16:01| 444.5

51 2024-10-24 13:29 399.7 2024-10-24 14:44 380.6 2024-10-24 16:02| 444.5

52 2024-10-24 13:30 400.5 2024-10-24 14:45 380.2 2024-10-24 16:03| 444.7

53 2024-10-24 13:31 401.3 2024-10-24 14:46 379.5 2024-10-24 16:04| 442.8

54 2024-10-24 13:32 401.0 2024-10-24 14:47 378.7 2024-10-24 16:05| 441.8

55 2024-10-24 13:33 401.3 2024-10-24 14:48 378.5 2024-10-24 16:06| 439.9

56 2024-10-24 13:34 402.1 2024-10-24 14:49 377.8 2024-10-24 16:07| 437.3

57 2024-10-24 13:35 402.5 2024-10-24 14:50 378.0 2024-10-24 16:08| 434.1

58 2024-10-24 13:36 400.8 2024-10-24 14:51 379.5 2024-10-24 16:09| 431.8

59 2024-10-24 13:37 398.9 2024-10-24 14:52 379.9 2024-10-24 16:10| 430.0

60 2024-10-24 13:38 397.2 2024-10-24 14:53 379.9 2024-10-24 16:11| 428.6

61 2024-10-24 13:39 394.9 2024-10-24 14:54 381.7 2024-10-24 16:12| 426.2

62 2024-10-24 13:40 393.5 2024-10-24 14:55 380.4 2024-10-24 16:13| 425.0

63 2024-10-24 13:41 392.0 2024-10-24 14:56 381.8 2024-10-24 16:14| 422.0

64 2024-10-24 13:42 390.6 2024-10-24 14:57 382.4 2024-10-24 16:15| 420.6

65 2024-10-24 13:43 390.2 2024-10-24 14:58 382.4 2024-10-24 16:16| 417.2

66 2024-10-24 13:44 388.0 2024-10-24 14:59 383.2 2024-10-24 16:17| 415.1

67 2024-10-24 13:45 386.0 2024-10-24 15:00 383.7 2024-10-24 16:18| 412.8




68 2024-10-24 13:46 383.8 2024-10-24 15:01 383.2 2024-10-24 16:19( 4104
69 2024-10-24 13:47 382.0 2024-10-24 15:02 379.1 2024-10-24 16:20( 407.3
70 2024-10-24 13:48 383.5 2024-10-24 15:03 380.0 2024-10-24 16:21| 406.0
71 2024-10-24 13:49 383.6 2024-10-24 15:04 381.5 2024-10-24 16:22( 405.2
72 2024-10-24 13:50 384.0 2024-10-24 15:05 381.2 2024-10-24 16:23( 402.7
73 2024-10-24 13:51 383.7 2024-10-24 15:06 381.4 2024-10-24 16:24( 400.9
74 2024-10-24 13:52 384.1 2024-10-24 15:07 380.7 2024-10-24 16:25( 399.4
75 2024-10-24 15:08 380.4 2024-10-24 16:26 397.6
76 2024-10-24 15:09 380.5 2024-10-24 16:27| 395.5
77 2024-10-24 15:10 380.0 2024-10-24 16:28( 393.7
78 2024-10-24 16:29 392.0
79 2024-10-24 16:30( 390.7
80 2024-10-24 16:31 388.2
81 2024-10-24 16:32 385.9
82 2024-10-24 16:33 384.8
83 2024-10-24 16:34 382.8
84 2024-10-24 16:35 381.2
85 2024-10-24 16:36 379.7
86 2024-10-24 16:37( 377.7
87 2024-10-24 16:38 376.3
88 2024-10-24 16:39( 374.5
89 2024-10-24 16:40( 372.5
90 2024-10-24 16:41| 371.2
91 2024-10-24 16:42 370.6
92 2024-10-24 16:43| 369.4
93 2024-10-24 16:44| 366.4
94 2024-10-24 16:45 366.1
95 2024-10-24 16:46 368.4
96 2024-10-24 16:47( 370.6
97 2024-10-24 16:48( 371.8
98 2024-10-24 16:49( 372.8
99 2024-10-24 16:50( 373.6
100 2024-10-2416:51| 373.9
101 2024-10-24 16:52| 374.2
102 2024-10-2416:53| 374.8
103 2024-10-24 16:54| 374.6
104 2024-10-24 16:55| 374.8
105 2024-10-24 16:56| 374.3
106 2024-10-24 16:57| 374.7
107 2024-10-24 16:58| 374.7
108 2024-10-2416:59| 375.2
109 2024-10-2417:00| 375.3
110 2024-10-2417:01) 376.3
111 2024-10-2417:02| 375.9
112 2024-10-2417:03| 376.3
113 2024-10-2417:04| 376.8
114 2024-10-2417:05| 376.4
115 2024-10-2417:06| 376.4
116 2024-10-2417:07| 374.7
117 2024-10-2417:08| 373.5
118 2024-10-2417:09| 3715
119 2024-10-2417:10| 370.4
120 2024-10-2417:11| 368.0
121 2024-10-2417:12| 366.5
122 2024-10-2417:13| 365.5
123 2024-10-2417:14| 362.6
124 2024-10-2417:15| 360.7
125 2024-10-2417:16| 359.1
126 2024-10-2417:17| 363.4
127 2024-10-2417:18| 367.1
128 2024-10-2417:19| 369.5
129 2024-10-24 17:20| 369.6
130 2024-10-2417:21| 368.9
131 2024-10-2417:22| 367.5
132 2024-10-2417:23| 366.4
133 2024-10-24 17:24| 364.6
134 2024-10-2417:25| 360.4
135 2024-10-2417:26| 355.7
136 2024-10-2417:27| 3519
137 2024-10-2417:28| 349.1
138 2024-10-2417:29| 347.1
139 2024-10-2417:30| 333.6
140 2024-10-2417:31] 316.9
141 2024-10-2417:32| 305.0
142 2024-10-2417:33]  296.9
143 2024-10-2417:34] 290.2
144 2024-10-2417:35| 280.5
145 2024-10-2417:36| 271.8
146 2024-10-2417:37| 264.1
147 2024-10-2417:38| 258.8
148 2024-10-2417:39] 254.0




149 2024-10-2417:40) 248.9
150 2024-10-24 17:41| 244.7
151 2024-10-2417:42| 241.0
152 2024-10-2417:43| 237.6
153 2024-10-2417:44| 233.8
154 2024-10-24 17:45| 230.0
155 2024-10-2417:46| 227.1
156 2024-10-24 17:47| 2244
157 2024-10-2417:48| 2215
158 2024-10-2417:49| 219.4
159 2024-10-2417:50| 216.4
160 2024-10-2417:51| 237.9
161 2024-10-2417:52| 243.6
162 2024-10-2417:53| 244.7
163 2024-10-2417:54| 2442
164 2024-10-24 17:55| 244.8
165 2024-10-2417:56| 245.1
166 2024-10-2417:57| 2353
167 2024-10-2417:58| 225.9
168 2024-10-2417:59| 219.0
169 2024-10-24 18:00| 214.5
170 2024-10-2418:01) 2113
171 2024-10-24 18:02| 209.0
172 2024-10-24 18:03| 207.3
173 2024-10-24 18:04| 205.6
174 2024-10-24 18:05| 204.5
175 2024-10-24 18:06| 202.9
176 2024-10-24 18:07| 201.6
177 2024-10-24 18:08| 201.0
178 2024-10-24 18:09| 200.0
179 2024-10-2418:10) 199.3
180 2024-10-24 18:11| 198.7
181 2024-10-24 18:12| 198.0
182 2024-10-24 18:13| 197.2
183 2024-10-2418:14| 197.1
184 2024-10-24 18:15| 196.5
185 2024-10-24 18:16| 1954
186 2024-10-24 18:17| 195.0
187 2024-10-2418:18| 194.8
188 2024-10-2418:19| 1943
189 2024-10-24 18:20| 193.5
190 2024-10-24 18:21| 193.4
191 2024-10-24 18:22| 192.8
192 2024-10-2418:23| 192.2
193 2024-10-24 18:24| 1915
194 2024-10-2418:25| 191.1
195 2024-10-24 18:26| 190.6
196 2024-10-24 18:27| 190.2
197 2024-10-24 18:28| 189.5
198 2024-10-2418:29| 189.1
199 2024-10-24 18:30| 187.9
200 2024-10-2418:31) 188.1
201 2024-10-24 18:32| 187.7
202 2024-10-24 18:33| 187.5
203 2024-10-24 18:34| 187.4
204 2024-10-24 18:35| 187.2
205 2024-10-24 18:36| 186.8
206 2024-10-24 18:37| 185.9
207 2024-10-24 18:38| 185.5
208 2024-10-24 18:39| 185.2
209 2024-10-24 18:40| 184.7
210 2024-10-2418:41| 184.5
211 2024-10-2418:42| 183.8
212 2024-10-24 18:43| 183.5
213 2024-10-24 18:44| 182.9
214 2024-10-24 18:45| 182.6
215 2024-10-24 18:46| 182.4
216 2024-10-24 18:47| 182.4
217 2024-10-24 18:48| 182.0
218 2024-10-24 18:49| 1815
219 2024-10-2418:50| 181.1
220 2024-10-24 18:51| 180.5
221 2024-10-24 18:52| 180.8
222 2024-10-24 18:53| 180.7
223 2024-10-24 18:54| 180.4
224 2024-10-24 18:55| 179.6
225 2024-10-24 18:56| 180.1
226 2024-10-24 18:57| 179.3
227 2024-10-2418:58| 179.3
228 2024-10-24 18:59| 179.0
229 2024-10-24 19:00) 178.9




230 2024-10-2419:01) 1785
231 2024-10-2419:02| 1783
232 2024-10-2419:03| 177.8
233 2024-10-2419:04| 177.7
234 2024-10-2419:05| 177.5
235 2024-10-2419:06| 177.2
236 2024-10-2419:07| 177.2
237 2024-10-24 19:08| 177.0
238 2024-10-2419:09| 176.5
239 2024-10-24 19:10| 176.0
240 2024-10-2419:11| 175.6
241 2024-10-2419:12| 1754
242 2024-10-2419:13| 1753
243 2024-10-2419:14| 174.9
244 2024-10-2419:15| 174.8
245 2024-10-2419:16| 174.9
246 2024-10-24 19:17| 174.6
247 2024-10-2419:18| 173.9
248 2024-10-2419:19| 173.9
249 2024-10-24 19:20| 173.2
250 2024-10-2419:21| 173.2
251 2024-10-2419:22| 173.2
252 2024-10-2419:23| 172.8
253 2024-10-2419:24| 172.6
254 2024-10-24 19:25| 172.6
255 2024-10-2419:26| 172.4
256 2024-10-2419:27| 172.1
257 2024-10-2419:28| 172.1
258 2024-10-2419:29| 1723
259 2024-10-2419:30| 1715
260 2024-10-2419:31) 171.1
261 2024-10-2419:32| 170.8
262 2024-10-2419:33| 170.9
263 2024-10-2419:34| 170.2
264 2024-10-2419:35| 170.3
265 2024-10-2419:36| 170.1
266 2024-10-2419:37| 170.1
267 2024-10-24 19:38| 170.2
268 2024-10-2419:39| 169.2
269 2024-10-24 19:40| 169.1
270 2024-10-2419:41) 169.3
271 2024-10-24 19:42| 169.2
272 2024-10-24 19:43| 168.7
273 2024-10-24 19:44| 168.2
274 2024-10-24 19:45| 168.2
275 2024-10-24 19:46| 167.7
276 2024-10-2419:47| 167.5
277 2024-10-24 19:48| 167.3
278 2024-10-2419:49| 167.7
279 2024-10-24 19:50| 167.6
280 2024-10-2419:51| 167.3
281 2024-10-24 19:52| 166.8
282 2024-10-2419:53| 166.9
283 2024-10-24 19:54| 167.0
284 2024-10-24 19:55| 167.0
285 2024-10-24 19:56| 166.4
286 2024-10-24 19:57| 165.7
287 2024-10-24 19:58| 165.8
288 2024-10-2419:59| 165.4
289 2024-10-24 20:00| 165.2
290 2024-10-2420:01) 164.9
291 2024-10-2420:02| 164.1
292 2024-10-2420:03| 164.3
293 2024-10-2420:04| 164.3
294 2024-10-24 20:05| 164.4
295 2024-10-24 20:06| 164.0
296 2024-10-24 20:07) 163.9
297 2024-10-24 20:08| 163.5
298 2024-10-24 20:09| 163.4
299 2024-10-24 20:10| 163.0
300 2024-10-24 20:11) 163.0
301 2024-10-2420:12| 163.1
302 2024-10-24 20:13| 162.8
303 2024-10-2420:14| 162.4
304 2024-10-24 20:15| 162.2
305 2024-10-24 20:16| 162.6
306 2024-10-24 20:17) 161.9
307 2024-10-2420:18| 161.8
308 2024-10-2420:19| 161.3
309 2024-10-24 20:20| 161.6
310 2024-10-24 20:21) 161.2




311 2024-10-24 20:22| 161.1
312 2024-10-24 20:23| 160.7
313 2024-10-24 20:24| 161.1
314 2024-10-24 20:25| 160.6
315 2024-10-24 20:26| 160.4
316 2024-10-24 20:27| 160.1
317 2024-10-24 20:28| 159.7
318 2024-10-24 20:29| 159.6
319 2024-10-24 20:30) 159.5
320 2024-10-2420:31) 159.4
321 2024-10-24 20:32] 159.2
322 2024-10-2420:33| 159.3
323 2024-10-24 20:34) 159.1
324 2024-10-2420:35| 158.3
325 2024-10-24 20:36| 158.0
326 2024-10-24 20:37| 157.9
327 2024-10-24 20:38| 157.9
328 2024-10-24 20:39| 157.7
329 2024-10-24 20:40| 157.4
330 2024-10-2420:41) 157.3
331 2024-10-24 20:42| 157.5
332 2024-10-2420:43| 157.1
333 2024-10-24 20:44| 157.2
334 2024-10-24 20:45| 157.2
335 2024-10-24 20:46| 157.2
336 2024-10-24 20:47| 156.9
337 2024-10-24 20:48| 157.1
338 2024-10-24 20:49| 157.0
339 2024-10-24 20:50| 157.2
340 2024-10-2420:51| 156.8
341 2024-10-24 20:52| 156.3
342 2024-10-24 20:53| 156.6
343 2024-10-24 20:54| 156.4
344 2024-10-24 20:55| 156.4
345 2024-10-24 20:56| 156.2
346 2024-10-24 20:57| 156.4
347 2024-10-24 20:58| 156.5
348 2024-10-2420:59| 157.1
349 2024-10-24 21:00| 156.8
350 2024-10-2421:01| 156.9
351 2024-10-24 21:02| 156.5
352 2024-10-2421:03| 156.4
353 2024-10-24 21:04| 156.6
354 2024-10-24 21:05| 156.8
355 2024-10-24 21:06| 156.7
356 2024-10-24 21:07| 156.4
357 2024-10-24 21:08| 156.2
358 2024-10-2421:09| 156.3
359 2024-10-24 21:10| 156.5
360 2024-10-2421:11| 156.4
361 2024-10-24 21:12| 156.0
362 2024-10-24 21:13| 156.2
363 2024-10-24 21:14| 156.1
364 2024-10-24 21:15| 156.4
365 2024-10-24 21:16| 156.0
366 2024-10-24 21:17| 156.2
367 2024-10-24 21:18| 156.5
368 2024-10-24 21:19| 156.5
369 2024-10-24 21:20| 156.3
370 2024-10-2421:21| 156.2
371 2024-10-24 21:22| 156.1
372 2024-10-24 21:23| 155.9
373 2024-10-24 21:24| 155.9
374 2024-10-24 21:25| 155.6
375 2024-10-24 21:26| 156.1
376 2024-10-24 21:27| 156.0
377 2024-10-24 21:27| 156.0




St.Louis Pre-burn Data 2024-10-25 Total time (h) 6.82
Wood Specie: Maple
Load time Load type Fuel added Moisture Piece amount Length of fuel Fuel Burnt (Dry) Burn Rate (Dry) Time | Flue Temp
() () (Ib) (DB %) ) (in.) (Ib) (kg/hr) (min) (°F)
2024-10-25 10:34 Load 1 - Strart-up 7.89 22.1 4 18.00 4.18 3.92 29 345.5
2024-10-25 11:04 Load 2 - High-fire 13.88 19.9 4 18.00 10.31 3.16 80 410.7
2024-10-2512:25|  Load 3 - Maintenance-fire 9.07 19.0 2 18.00 6.73 2.35 70 381.0
2024-10-25 13:36 Load 4 - Low burn rate 23.03 21.3 6 18.00 18.95 2.02 230 370.5
Average Tflue (°F) | 345.5
Load 1 - Start-up (min) | 29|High-fire (min) Maintenace-fire (min) Low burn rate (min) 230
Air control position Full open Full open then fully closed (@50% fuel load) Fully closed Fully closed
Index Date & Time Flue (F) Date & Time Flue (F) Date & Time Flue (F) Date & Time Flue (F)

0 2024-10-25 10:34 75.8 2024-10-25 11:04 387.0 2024-10-25 12:25 395.5 2024-10-25 13:36 351.3

1 2024-10-25 10:35 136.3 2024-10-25 11:05 436.3 2024-10-25 12:26 436.7 2024-10-25 13:37| 370.7

2 2024-10-25 10:36 248.1 2024-10-25 11:06 448.3 2024-10-25 12:27 444.2 2024-10-25 13:38| 417.4

3 2024-10-25 10:37 336.5 2024-10-25 11:07 440.6 2024-10-25 12:28 440.4 2024-10-2513:39| 444.0

4 2024-10-25 10:38 340.5 2024-10-25 11:08 433.4 2024-10-25 12:29 419.8 2024-10-25 13:40| 443.7

5 2024-10-25 10:39 338.5 2024-10-25 11:09 430.7 2024-10-25 12:30 407.9 2024-10-2513:41| 429.7

6 2024-10-25 10:40 339.4 2024-10-25 11:10 433.5 2024-10-25 12:31 406.1 2024-10-25 13:42 419.6

7 2024-10-25 10:41 343.3 2024-10-2511:11 435.6 2024-10-25 12:32 406.1 2024-10-2513:43| 416.8

8 2024-10-25 10:42 344.9 2024-10-25 11:12 439.4 2024-10-25 12:33 401.7 2024-10-25 13:44| 415.9

9 2024-10-25 10:43 347.9 2024-10-2511:13 441.1 2024-10-25 12:34 397.7 2024-10-2513:45| 417.1

10 2024-10-25 10:44 349.4 2024-10-25 11:14 440.5 2024-10-25 12:35 394.0 2024-10-25 13:46| 417.3

11 2024-10-25 10:45 348.5 2024-10-25 11:15 441.0 2024-10-25 12:36 393.3 2024-10-2513:47| 417.7

12 2024-10-25 10:46 345.1 2024-10-25 11:16 446.5 2024-10-25 12:37 392.7 2024-10-25 13:48| 418.4

13 2024-10-25 10:47 349.3 2024-10-25 11:17 447.1 2024-10-25 12:38 392.0 2024-10-2513:49| 419.0

14 2024-10-25 10:48 356.9 2024-10-25 11:18 446.7 2024-10-25 12:39 391.2 2024-10-25 13:50 419.0

15 2024-10-25 10:49 365.4 2024-10-25 11:19 448.8 2024-10-25 12:40 391.2 2024-10-2513:51|  420.0

16 2024-10-25 10:50 365.0 2024-10-25 11:20 449.8 2024-10-25 12:41 391.4 2024-10-25 13:52 421.6

17 2024-10-25 10:51 365.3 2024-10-2511:21 451.7 2024-10-25 12:42 390.5 2024-10-2513:53| 422.1

18 2024-10-25 10:52 368.5 2024-10-25 11:22 453.7 2024-10-25 12:43 390.0 2024-10-25 13:54| 421.7

19 2024-10-25 10:53 377.4 2024-10-25 11:23 455.6 2024-10-25 12:44 389.5 2024-10-2513:55| 422.3

20 2024-10-25 10:54 380.3 2024-10-25 11:24 455.3 2024-10-25 12:45 389.0 2024-10-25 13:56| 422.6

21 2024-10-25 10:55 380.0 2024-10-25 11:25 450.7 2024-10-25 12:46 389.6 2024-10-2513:57| 422.1

22 2024-10-25 10:56 383.9 2024-10-25 11:26 444.5 2024-10-25 12:47 388.0 2024-10-25 13:58| 421.2

23 2024-10-25 10:57 390.3 2024-10-25 11:27 440.1 2024-10-25 12:48 386.2 2024-10-2513:59| 421.5

24 2024-10-25 10:58 396.3 2024-10-25 11:28 435.2 2024-10-25 12:49 385.0 2024-10-25 14:00| 421.7

25 2024-10-25 10:59 399.4 2024-10-25 11:29 431.4 2024-10-25 12:50 383.6 2024-10-2514:01| 421.4

26 2024-10-25 11:00 396.8 2024-10-25 11:30 428.5 2024-10-25 12:51 382.5 2024-10-25 14:02 420.9

27 2024-10-25 11:01 396.3 2024-10-2511:31 429.0 2024-10-25 12:52 381.2 2024-10-25 14:03|  420.0

28 2024-10-25 11:02 398.5 2024-10-25 11:32 432.9 2024-10-25 12:53 379.5 2024-10-25 14:04| 419.6

29 2024-10-25 11:03 400.6 2024-10-2511:33 434.7 2024-10-25 12:54 378.3 2024-10-25 14:05| 419.7

30 2024-10-25 11:34 437.4 2024-10-25 12:55 376.2 2024-10-25 14:06| 419.2

31 2024-10-25 11:35 437.1 2024-10-25 12:56 375.2 2024-10-25 14:07| 417.5

32 2024-10-25 11:36 438.1 2024-10-25 12:57 373.4 2024-10-25 14:08| 417.3

33 2024-10-25 11:37 435.8 2024-10-25 12:58 372.2 2024-10-2514:09| 416.0

34 2024-10-25 11:38 429.8 2024-10-25 12:59 370.8 2024-10-25 14:10| 415.5

35 2024-10-25 11:39 420.6 2024-10-25 13:00 369.8 2024-10-2514:11| 413.9

36 2024-10-25 11:40 412.5 2024-10-25 13:01 369.7 2024-10-25 14:12 413.9

37 2024-10-25 11:41 407.5 2024-10-25 13:02 369.0 2024-10-2514:13| 4129

38 2024-10-25 11:42 409.9 2024-10-25 13:03 368.8 2024-10-25 14:14| 412.0

39 2024-10-25 11:43 411.1 2024-10-25 13:04 367.7 2024-10-2514:15| 411.2

40 2024-10-25 11:44 406.0 2024-10-25 13:05 366.5 2024-10-25 14:16| 410.9

41 2024-10-25 11:45 402.6 2024-10-25 13:06 370.2 2024-10-2514:17| 410.3

42 2024-10-25 11:46 404.9 2024-10-25 13:07 372.5 2024-10-25 14:18| 409.4

43 2024-10-25 11:47 407.6 2024-10-25 13:08 373.3 2024-10-25 14:19|  409.9

44 2024-10-25 11:48 411.1 2024-10-25 13:09 373.7 2024-10-25 14:20| 408.8

45 2024-10-25 11:49 413.7 2024-10-25 13:10 374.6 2024-10-2514:21| 408.8

46 2024-10-25 11:50 410.1 2024-10-25 13:11 374.5 2024-10-25 14:22 408.0

47 2024-10-25 11:51 406.9 2024-10-25 13:12 374.1 2024-10-25 14:23|  409.3

48 2024-10-25 11:52 404.9 2024-10-25 13:13 373.3 2024-10-25 14:24| 409.0

49 2024-10-25 11:53 403.0 2024-10-25 13:14 372.5 2024-10-25 14:25|  409.9

50 2024-10-25 11:54 400.5 2024-10-25 13:15 372.9 2024-10-25 14:26| 411.0

51 2024-10-25 11:55 397.0 2024-10-25 13:16 372.4 2024-10-2514:27| 411.8

52 2024-10-25 11:56 394.5 2024-10-25 13:17 371.5 2024-10-25 14:28| 412.5

53 2024-10-25 11:57 392.5 2024-10-25 13:18 370.9 2024-10-2514:29| 413.6

54 2024-10-25 11:58 391.0 2024-10-25 13:19 370.7 2024-10-25 14:30| 414.4

55 2024-10-25 11:59 389.0 2024-10-25 13:20 370.1 2024-10-2514:31| 415.9

56 2024-10-25 12:00 388.7 2024-10-25 13:21 369.4 2024-10-25 14:32 417.0

57 2024-10-25 12:01 388.0 2024-10-25 13:22 368.6 2024-10-2514:33| 4184

58 2024-10-25 12:02 385.1 2024-10-25 13:23 368.6 2024-10-25 14:34| 419.3

59 2024-10-25 12:03 383.9 2024-10-25 13:24 368.1 2024-10-25 14:35|  420.0

60 2024-10-25 12:04 382.0 2024-10-25 13:25 368.5 2024-10-25 14:36| 420.8

61 2024-10-25 12:05 381.9 2024-10-25 13:26 368.1 2024-10-2514:37| 422.0

62 2024-10-25 12:06 380.4 2024-10-25 13:27 366.0 2024-10-25 14:38| 424.0

63 2024-10-25 12:07 378.6 2024-10-25 13:28 364.9 2024-10-2514:39| 425.3

64 2024-10-25 12:08 376.5 2024-10-25 13:29 363.3 2024-10-25 14:40| 425.5

65 2024-10-25 12:09 375.8 2024-10-25 13:30 363.4 2024-10-2514:41| 426.2

66 2024-10-25 12:10 374.4 2024-10-25 13:31 361.5 2024-10-25 14:42 427.8

67 2024-10-25 12:11 375.9 2024-10-25 13:32 360.6 2024-10-2514:43| 428.6

68 2024-10-25 12:12 376.0 2024-10-25 13:33 359.3 2024-10-25 14:44| 428.5

69 2024-10-25 12:13 375.6 2024-10-25 13:34 360.0 2024-10-25 14:45| 428.0

70 2024-10-25 12:14 374.5 2024-10-25 13:35 361.0 2024-10-25 14:46| 428.1

71 2024-10-25 12:15 373.7 2024-10-2514:47 426.4

72 2024-10-25 12:16 373.3 2024-10-25 14:48 426.6




73 2024-10-25 12:17 373.1 2024-10-2514:49( 425.4
74 2024-10-2512:18 372.2 2024-10-25 14:50| 424.3
75 2024-10-25 12:19 372.6 2024-10-2514:51| 4243
76 2024-10-25 12:20 372.9 2024-10-25 14:52| 423.6
77 2024-10-25 12:21 369.1 2024-10-2514:53( 424.6
78 2024-10-25 12:22 365.6 2024-10-25 14:54| 424.6
79 2024-10-25 12:23 363.7 2024-10-25 14:55( 424.4
80 2024-10-25 12:24 364.7 2024-10-25 14:56| 424.6
81 2024-10-25 14:57( 423.6
82 2024-10-25 14:58| 421.8
83 2024-10-2514:59( 421.5
84 2024-10-25 15:00| 421.0
85 2024-10-2515:01 420.2
86 2024-10-2515:02| 418.5
87 2024-10-2515:03( 418.0
88 2024-10-25 15:04| 417.9
89 2024-10-2515:05( 416.8
90 2024-10-2515:06| 414.6
91 2024-10-2515:07 412.7
92 2024-10-25 15:08| 409.5
93 2024-10-2515:09( 407.0
94 2024-10-25 15:10|  405.0
95 2024-10-2515:11(  402.2
96 2024-10-2515:12|  400.5
97 2024-10-2515:13(  398.9
98 2024-10-25 15:14|  396.0
99 2024-10-2515:15(  393.7
100 2024-10-2515:16/ 390.3
101 2024-10-2515:17 387.2
102 2024-10-2515:18| 384.9
103 2024-10-2515:19( 382.7
104 2024-10-25 15:20| 380.1
105 2024-10-2515:21 377.3
106 2024-10-2515:22| 374.6
107 2024-10-2515:23( 371.1
108 2024-10-25 15:24| 368.9
109 2024-10-25 15:25 366.3
110 2024-10-2515:26| 365.1
111 2024-10-25 15:27 365.8
112 2024-10-25 15:28| 365.2
113 2024-10-2515:29( 364.9
114 2024-10-2515:30 363.8
115 2024-10-2515:31  362.7
116 2024-10-2515:32| 362.0
117 2024-10-2515:33(  360.8
118 2024-10-25 15:34| 359.7
119 2024-10-25 15:35( 357.6
120 2024-10-25 15:36] 357.0
121 2024-10-2515:37 354.7
122 2024-10-25 15:38| 353.6
123 2024-10-2515:39 352.5
124 2024-10-25 15:40| 350.9
125 2024-10-2515:41( 349.1
126 2024-10-2515:42| 347.9
127 2024-10-2515:43 345.8
128 2024-10-2515:44| 344.1
129 2024-10-2515:45( 341.5
130 2024-10-25 15:46| 339.7
131 2024-10-2515:47 3433
132 2024-10-25 15:48| 350.2
133 2024-10-25 15:49( 358.0
134 2024-10-25 15:50| 365.4
135 2024-10-2515:51 370.7
136 2024-10-25 15:52| 371.6
137 2024-10-25 15:53(  369.2
138 2024-10-25 15:54| 370.7
139 2024-10-25 15:55( 375.0
140 2024-10-25 15:56| 377.8
141 2024-10-2515:57( 379.3
142 2024-10-25 15:58| 381.0
143 2024-10-2515:59( 382.9
144 2024-10-25 16:00| 383.7
145 2024-10-2516:01 385.0
146 2024-10-25 16:02| 385.6
147 2024-10-2516:03( 386.5
148 2024-10-25 16:04| 386.3
149 2024-10-25 16:05( 386.6
150 2024-10-25 16:06| 387.4
151 2024-10-2516:07( 387.8
152 2024-10-25 16:08| 387.8
153 2024-10-2516:09( 388.1
154 2024-10-2516:10| 388.1
155 2024-10-2516:11 388.0
156 2024-10-2516:12| 388.4
157 2024-10-2516:13 388.1
158 2024-10-25 16:14|  389.0




159 2024-10-25 16:15  389.0
160 2024-10-2516:16| 388.3
161 2024-10-2516:17 388.3
162 2024-10-25 16:18| 388.2
163 2024-10-2516:19( 388.0
164 2024-10-25 16:20| 388.2
165 2024-10-2516:21 388.5
166 2024-10-25 16:22| 388.5
167 2024-10-25 16:23( 388.6
168 2024-10-25 16:24| 387.9
169 2024-10-2516:25( 388.3
170 2024-10-25 16:26| 388.9
171 2024-10-25 16:27 388.5
172 2024-10-25 16:28| 387.6
173 2024-10-2516:29( 387.4
174 2024-10-2516:30 387.4
175 2024-10-2516:31 386.8
176 2024-10-2516:32| 386.4
177 2024-10-2516:33( 385.8
178 2024-10-25 16:34| 385.6
179 2024-10-25 16:35( 385.0
180 2024-10-2516:36] 384.5
181 2024-10-2516:37 383.9
182 2024-10-2516:38| 383.3
183 2024-10-2516:39( 382.9
184 2024-10-25 16:40| 381.8
185 2024-10-2516:41 381.5
186 2024-10-25 16:42| 380.5
187 2024-10-25 16:43 379.7
188 2024-10-25 16:44| 378.3
189 2024-10-25 16:45( 377.2
190 2024-10-25 16:46| 365.3
191 2024-10-25 16:47( 354.4
192 2024-10-25 16:48| 348.1
193 2024-10-2516:49( 340.3
194 2024-10-2516:50 333.3
195 2024-10-2516:51 327.4
196 2024-10-2516:52| 323.3
197 2024-10-2516:53 319.7
198 2024-10-25 16:54| 303.1
199 2024-10-25 16:55 285.6
200 2024-10-25 16:56| 273.2
201 2024-10-2516:57 264.3
202 2024-10-25 16:58| 256.6
203 2024-10-25 16:59(  250.8
204 2024-10-2517:00 245.4
205 2024-10-2517:01 241.1
206 2024-10-2517:02| 237.3
207 2024-10-2517:03( 233.9
208 2024-10-2517:04| 230.8
209 2024-10-2517:05( 227.5
210 2024-10-2517:06| 224.9
211 2024-10-2517:07( 222.0
212 2024-10-2517:08| 219.8
213 2024-10-2517:09( 218.2
214 2024-10-2517:10f 216.3
215 2024-10-2517:11 213.9
216 2024-10-2517:12| 212.2
217 2024-10-2517:13(  210.2
218 2024-10-2517:14| 208.6
219 2024-10-2517:15( 207.0
220 2024-10-2517:16| 205.5
221 2024-10-2517:17 204.2
222 2024-10-2517:18| 202.8
223 2024-10-2517:19( 201.7
224 2024-10-2517:20 199.9
225 2024-10-2517:21| 198.7
226 2024-10-2517:22| 197.5
227 2024-10-2517:23( 196.4
228 2024-10-2517:24| 195.6
229 2024-10-2517:25( 194.7
230 2024-10-2517:26] 193.3




St.Louis Pre-burn Data 2024-10-29 Total time (h) 6.80
Wood Specie: Maple
Load time Load type Fuel added Moisture Piece amount Length of fuel Fuel Burnt (Dry) Burn Rate (Dry) Time Flue Temp
() () (Ib) (DB %) () (in.) (Ib) (kg/hr) (min) (°F)
2024-10-29 11:51 Load 1 - Strart-up 7.68 19.0 4 18.00 4.21 4.77 24 364.5
2024-10-29 12:16 Load 2 - High-fire 13.69 20.3 4 18.00 10.06 3.42 72 417.7
2024-10-29 13:29| Load 3 - Maintenance-fire 9.36 19.4 2 18.00 6.96 2.44 70 394.0
2024-10-29 14:40 Load 4 - Low burn rate 23.90 219 6 18.00 19.58 1.98 242 361.8
Average Tflue (°F) | 364.5
Load 1 - Start-up (min) | 24|High-fire (min) Maintenace-fire (min) Low burn rate (min) 242
Air control position Full open Full open then fully closed (@50% fuel load) Fully closed Fully closed
Index Date & Time Flue (F) Date & Time Flue (F) Date & Time Flue (F) Date & Time Flue (F)

0 2024-10-29 11:51 70.7 2024-10-29 12:16 411.9 2024-10-29 13:29 390.7 2024-10-29 14:40 353.3

1 2024-10-29 11:52 117.0 2024-10-29 12:17 459.6 2024-10-29 13:30 454.1 2024-10-29 14:41 368.4

2 2024-10-29 11:53 220.3 2024-10-29 12:18 478.1 2024-10-29 13:31 489.0 2024-10-29 14:42 411.4

3 2024-10-29 11:54 326.0 2024-10-29 12:19 462.3 2024-10-29 13:32 489.5 2024-10-29 14:43 435.7

4 2024-10-29 11:55 366.1 2024-10-29 12:20 455.7 2024-10-29 13:33 475.8 2024-10-29 14:44 436.2

5 2024-10-29 11:56 371.4 2024-10-29 12:21 452.4 2024-10-29 13:34 450.2 2024-10-29 14:45 420.6

6 2024-10-29 11:57 354.7 2024-10-29 12:22 449.2 2024-10-29 13:35 435.4 2024-10-29 14:46 412.3

7 2024-10-29 11:58 381.2 2024-10-29 12:23 445.9 2024-10-29 13:36 427.7 2024-10-29 14:47 409.0

8 2024-10-29 11:59 393.2 2024-10-29 12:24 445.6 2024-10-29 13:37 423.0 2024-10-29 14:48 406.4

9 2024-10-29 12:00 375.1 2024-10-29 12:25 445.9 2024-10-29 13:38 419.1 2024-10-29 14:49 406.2

10 2024-10-29 12:01 378.2 2024-10-29 12:26 447.8 2024-10-29 13:39 414.7 2024-10-29 14:50 406.6

11 2024-10-29 12:02 380.8 2024-10-29 12:27 452.4 2024-10-29 13:40 411.1 2024-10-29 14:51 405.6

12 2024-10-29 12:03 387.2 2024-10-29 12:28 458.3 2024-10-29 13:41 407.9 2024-10-29 14:52 405.8

13 2024-10-29 12:04 392.2 2024-10-29 12:29 456.4 2024-10-29 13:42 405.2 2024-10-29 14:53 405.4

14 2024-10-29 12:05 405.3 2024-10-29 12:30 457.1 2024-10-29 13:43 404.3 2024-10-29 14:54 405.5

15 2024-10-29 12:06 417.1 2024-10-29 12:31 458.1 2024-10-29 13:44 402.0 2024-10-29 14:55 404.2

16 2024-10-29 12:07 425.4 2024-10-29 12:32 457.8 2024-10-29 13:45 400.3 2024-10-29 14:56 404.9

17 2024-10-29 12:08 423.0 2024-10-29 12:33 458.6 2024-10-29 13:46 398.8 2024-10-29 14:57 405.9

18 2024-10-29 12:09 416.6 2024-10-29 12:34 461.0 2024-10-29 13:47 397.7 2024-10-29 14:58 407.4

19 2024-10-29 12:10 417.3 2024-10-29 12:35 464.3 2024-10-29 13:48 395.3 2024-10-29 14:59 408.0

20 2024-10-29 12:11 422.7 2024-10-29 12:36 466.7 2024-10-29 13:49 394.9 2024-10-29 15:00 409.4

21 2024-10-29 12:12 419.0 2024-10-29 12:37 462.3 2024-10-29 13:50 396.3 2024-10-29 15:01 410.2

22 2024-10-29 12:13 413.4 2024-10-29 12:38 454.9 2024-10-29 13:51 400.6 2024-10-29 15:02 411.6

23 2024-10-29 12:14 415.6 2024-10-29 12:39 442.1 2024-10-29 13:52 398.7 2024-10-29 15:03 411.6

24 2024-10-29 12:15 422.2 2024-10-29 12:40 430.7 2024-10-29 13:53 396.6 2024-10-29 15:04 412.9

25 2024-10-29 12:41 422.9 2024-10-29 13:54 395.1 2024-10-29 15:05 413.6

26 2024-10-29 12:42 416.5 2024-10-29 13:55 393.8 2024-10-29 15:06 414.2

27 2024-10-29 12:43 411.7 2024-10-29 13:56 392.8 2024-10-29 15:07 414.7

28 2024-10-29 12:44 408.8 2024-10-29 13:57 391.1 2024-10-29 15:08 414.6

29 2024-10-29 12:45 405.6 2024-10-29 13:58 389.6 2024-10-29 15:09 415.0

30 2024-10-29 12:46 405.4 2024-10-29 13:59 391.8 2024-10-29 15:10 416.0

31 2024-10-29 12:47 405.7 2024-10-29 14:00 393.2 2024-10-29 15:11 415.9

32 2024-10-29 12:48 405.3 2024-10-29 14:01 393.9 2024-10-29 15:12 416.5

33 2024-10-29 12:49 404.3 2024-10-29 14:02 393.5 2024-10-29 15:13 417.8

34 2024-10-29 12:50 405.1 2024-10-29 14:03 392.9 2024-10-29 15:14 418.8

35 2024-10-29 12:51 406.0 2024-10-29 14:04 392.7 2024-10-29 15:15 420.1

36 2024-10-29 12:52 405.5 2024-10-29 14:05 391.8 2024-10-29 15:16 420.7

37 2024-10-29 12:53 406.1 2024-10-29 14:06 390.3 2024-10-29 15:17 421.1

38 2024-10-29 12:54 406.8 2024-10-29 14:07 389.4 2024-10-29 15:18 421.4

39 2024-10-29 12:55 403.1 2024-10-29 14:08 387.8 2024-10-29 15:19 422.3

40 2024-10-29 12:56 399.7 2024-10-29 14:09 386.7 2024-10-29 15:20 422.9

41 2024-10-29 12:57 398.6 2024-10-29 14:10 386.7 2024-10-29 15:21 422.6

42 2024-10-29 12:58 400.9 2024-10-29 14:11 385.5 2024-10-29 15:22 423.1

43 2024-10-29 12:59 402.8 2024-10-29 14:12 383.8 2024-10-29 15:23 423.6

44 2024-10-29 13:00 402.6 2024-10-29 14:13 382.6 2024-10-29 15:24 423.1

45 2024-10-29 13:01 403.6 2024-10-29 14:14 381.3 2024-10-29 15:25 423.2

46 2024-10-29 13:02 403.4 2024-10-29 14:15 380.7 2024-10-29 15:26 424.0

47 2024-10-29 13:03 402.9 2024-10-29 14:16 380.4 2024-10-29 15:27 424.2

48 2024-10-29 13:04 403.8 2024-10-29 14:17 378.8 2024-10-29 15:28 424.4

49 2024-10-29 13:05 403.3 2024-10-29 14:18 378.6 2024-10-29 15:29 424.5

50 2024-10-29 13:06 399.1 2024-10-29 14:19 379.1 2024-10-29 15:30 424.5

51 2024-10-29 13:07 397.1 2024-10-29 14:20 377.6 2024-10-29 15:31 424.6

52 2024-10-29 13:08 395.7 2024-10-29 14:21 377.2 2024-10-29 15:32 424.9

53 2024-10-29 13:09 396.6 2024-10-29 14:22 376.5 2024-10-29 15:33 424.4

54 2024-10-29 13:10 399.8 2024-10-29 14:23 376.4 2024-10-29 15:34 424.1

55 2024-10-29 13:11 401.8 2024-10-29 14:24 377.1 2024-10-29 15:35 424.6

56 2024-10-29 13:12 400.3 2024-10-29 14:25 377.5 2024-10-29 15:36 424.3

57 2024-10-29 13:13 397.9 2024-10-29 14:26 376.3 2024-10-29 15:37 424.8

58 2024-10-29 13:14 396.7 2024-10-29 14:27 377.6 2024-10-29 15:38 425.2

59 2024-10-29 13:15 394.8 2024-10-29 14:28 375.4 2024-10-29 15:39 426.4

60 2024-10-29 13:16 393.5 2024-10-29 14:29 373.6 2024-10-29 15:40 427.4

61 2024-10-29 13:17 392.7 2024-10-29 14:30 370.6 2024-10-29 15:41 428.6

62 2024-10-29 13:18 391.9 2024-10-29 14:31 367.1 2024-10-29 15:42 430.4

63 2024-10-29 13:19 390.9 2024-10-29 14:32 366.8 2024-10-29 15:43 431.7

64 2024-10-29 13:20 388.3 2024-10-29 14:33 365.4 2024-10-29 15:44 432.5

65 2024-10-29 13:21 387.6 2024-10-29 14:34 363.4 2024-10-29 15:45 433.4

66 2024-10-29 13:22 386.1 2024-10-29 14:35 361.1 2024-10-29 15:46 434.8

67 2024-10-29 13:23 384.6 2024-10-29 14:36 358.4 2024-10-29 15:47 436.0

68 2024-10-29 13:24 385.4 2024-10-29 14:37 362.6 2024-10-29 15:48 438.2

69 2024-10-29 13:25 385.4 2024-10-29 14:38 364.3 2024-10-29 15:49 439.9

70 2024-10-29 13:26 384.3 2024-10-29 14:39 365.8 2024-10-29 15:50 440.8

71 2024-10-29 13:27 383.4 2024-10-29 15:51 440.0

72 2024-10-29 13:28 381.1 2024-10-29 15:52 440.2




73 2024-10-29 15:53 438.6
74 2024-10-29 15:54 437.7
75 2024-10-29 15:55 436.0
76 2024-10-29 15:56 435.8
77 2024-10-29 15:57 436.3
78 2024-10-29 15:58 434.6
79 2024-10-29 15:59 433.2
80 2024-10-29 16:00 432.5
81 2024-10-29 16:01 430.7
82 2024-10-29 16:02 430.2
83 2024-10-29 16:03 427.8
84 2024-10-29 16:04 426.8
85 2024-10-29 16:05 425.2
86 2024-10-29 16:06 422.5
87 2024-10-29 16:07 421.0
88 2024-10-29 16:08 419.3
89 2024-10-29 16:09 417.7
90 2024-10-29 16:10 416.1
91 2024-10-29 16:11 414.8
92 2024-10-29 16:12 412.8
93 2024-10-29 16:13 412.6
94 2024-10-29 16:14 411.7
95 2024-10-29 16:15 409.7
96 2024-10-29 16:16 407.0
97 2024-10-29 16:17 403.9
98 2024-10-29 16:18 401.3
99 2024-10-29 16:19 398.8
100 2024-10-29 16:20 397.1
101 2024-10-29 16:21 394.4
102 2024-10-29 16:22 392.3
103 2024-10-29 16:23 391.1
104 2024-10-29 16:24 389.5
105 2024-10-29 16:25 387.7
106 2024-10-29 16:26 387.1
107 2024-10-29 16:27 386.1
108 2024-10-29 16:28 385.5
109 2024-10-29 16:29 382.9
110 2024-10-29 16:30 380.2
111 2024-10-29 16:31 379.0
112 2024-10-29 16:32 377.2
113 2024-10-29 16:33 375.0
114 2024-10-29 16:34 374.2
115 2024-10-29 16:35 371.3
116 2024-10-29 16:36 370.1
117 2024-10-29 16:37 368.6
118 2024-10-29 16:38 366.5
119 2024-10-29 16:39 365.0
120 2024-10-29 16:40 363.2
121 2024-10-29 16:41 361.5
122 2024-10-29 16:42 360.5
123 2024-10-29 16:43 365.6
124 2024-10-29 16:44 368.0
125 2024-10-29 16:45 369.6
126 2024-10-29 16:46 369.4
127 2024-10-29 16:47 370.1
128 2024-10-29 16:48 370.3
129 2024-10-29 16:49 366.4
130 2024-10-29 16:50 361.6
131 2024-10-29 16:51 358.4
132 2024-10-29 16:52 356.4
133 2024-10-29 16:53 354.0
134 2024-10-29 16:54 352.3
135 2024-10-29 16:55 351.4
136 2024-10-29 16:56 350.3
137 2024-10-29 16:57 348.3
138 2024-10-29 16:58 347.4
139 2024-10-29 16:59 347.4
140 2024-10-29 17:00 351.2
141 2024-10-29 17:01 353.8
142 2024-10-29 17:02 355.0
143 2024-10-29 17:03 355.9
144 2024-10-29 17:04 358.6
145 2024-10-29 17:05 359.6
146 2024-10-29 17:06 360.4
147 2024-10-29 17:07 362.2
148 2024-10-29 17:08 363.4
149 2024-10-29 17:09 365.0
150 2024-10-29 17:10 365.9
151 2024-10-2917:11 366.5
152 2024-10-29 17:12 368.3
153 2024-10-2917:13 369.1
154 2024-10-29 17:14 369.3
155 2024-10-29 17:15 370.2
156 2024-10-29 17:16 370.7
157 2024-10-2917:17 371.4
158 2024-10-2917:18 372.1




159 2024-10-29 17:19 371.7
160 2024-10-29 17:20 371.5
161 2024-10-2917:21 370.9
162 2024-10-29 17:22 371.2
163 2024-10-29 17:23 371.0
164 2024-10-29 17:24 371.5
165 2024-10-29 17:25 371.0
166 2024-10-29 17:26 370.6
167 2024-10-29 17:27 370.1
168 2024-10-29 17:28 369.8
169 2024-10-29 17:29 369.7
170 2024-10-29 17:30 369.0
171 2024-10-2917:31 368.3
172 2024-10-29 17:32 368.3
173 2024-10-29 17:33 368.0
174 2024-10-29 17:34 367.3
175 2024-10-29 17:35 367.3
176 2024-10-29 17:36 366.5
177 2024-10-29 17:37 366.7
178 2024-10-29 17:38 366.6
179 2024-10-29 17:39 366.0
180 2024-10-29 17:40 365.9
181 2024-10-29 17:41 366.5
182 2024-10-29 17:42 365.7
183 2024-10-29 17:43 365.1
184 2024-10-29 17:44 364.7
185 2024-10-29 17:45 363.9
186 2024-10-29 17:46 363.7
187 2024-10-29 17:47 359.6
188 2024-10-29 17:48 354.9
189 2024-10-29 17:49 351.4
190 2024-10-29 17:50 350.0
191 2024-10-29 17:51 348.2
192 2024-10-29 17:52 337.0
193 2024-10-29 17:53 318.7
194 2024-10-29 17:54 306.5
195 2024-10-29 17:55 298.3
196 2024-10-29 17:56 286.6
197 2024-10-29 17:57 277.6
198 2024-10-29 17:58 271.3
199 2024-10-29 17:59 266.4
200 2024-10-29 18:00 262.1
201 2024-10-29 18:01 258.1
202 2024-10-29 18:02 254.9
203 2024-10-29 18:03 252.0
204 2024-10-29 18:04 249.6
205 2024-10-29 18:05 247.4
206 2024-10-29 18:06 245.4
207 2024-10-29 18:07 243.7
208 2024-10-29 18:08 241.0
209 2024-10-29 18:09 239.5
210 2024-10-29 18:10 237.8
211 2024-10-29 18:11 236.1
212 2024-10-29 18:12 235.2
213 2024-10-29 18:13 234.2
214 2024-10-29 18:14 232.8
215 2024-10-29 18:15 231.9
216 2024-10-29 18:16 230.3
217 2024-10-29 18:17 229.1
218 2024-10-29 18:18 227.7
219 2024-10-29 18:19 226.7
220 2024-10-29 18:20 225.3
221 2024-10-29 18:21 224.9
222 2024-10-29 18:22 224.3
223 2024-10-29 18:23 223.4
224 2024-10-29 18:24 222.7
225 2024-10-29 18:25 221.8
226 2024-10-29 18:26 220.6
227 2024-10-29 18:27 219.9
228 2024-10-29 18:28 219.0
229 2024-10-29 18:29 217.8
230 2024-10-29 18:30 217.0
231 2024-10-29 18:31 216.4
232 2024-10-29 18:32 215.6
233 2024-10-29 18:33 214.4
234 2024-10-29 18:34 214.2
235 2024-10-29 18:35 213.3
236 2024-10-29 18:36 212.1
237 2024-10-29 18:37 211.7
238 2024-10-29 18:38 211.3
239 2024-10-29 18:39 210.9
240 2024-10-29 18:40 210.1
241 2024-10-29 18:41 209.3
242 2024-10-29 18:42 209.0




St.Louis Pre-burn Data 2024-10-30 Total time (h) 8.22
Wood Specie: Maple
Load time Load type Fuel added Moisture Piece amount Length of fuel Fuel Burnt (Dry) Burn Rate (Dry) Time Flue Temp
) ) (Ib) (DB %) ) (in.) (Ib) (kg/hr) (min) (F)
2024-10-30 10:54 Load 1 - Strart-up 7.54 20.9 4 18.00 3.88 4.40 24 365.9
2024-10-30 11:19 Load 2 - High-fire 13.94 21.4 4 18.00 10.04 3.19 77 406.1
2024-10-30 12:37| Load 3 - Maintenance-fire 9.67 20.0 2 18.00 7.09 2.35 74 382.9
2024-10-30 13:52 Load 4 - Low burn rate 23.74 21.4 6 18.00 19.55 1.51 318 286.3
Average Tflue (°F) | 365.9
Load 1 - Start-up (min) | 24 |High-fire (min) Maintenace-fire (min) Low burn rate (min) 318
Air control position Full open Full open then fully closed (@50% fuel load) Fully closed Fully closed
Index Date & Time Flue (F) Date & Time Flue (F) Date & Time Flue (F) Date & Time Flue (F)

0 2024-10-30 10:54 73.1 2024-10-30 11:19 389.6 2024-10-30 12:37 379.1 2024-10-30 13:52 344.7

1 2024-10-30 10:55 123.4 2024-10-30 11:20 409.8 2024-10-30 12:38 433.8 2024-10-30 13:53 379.3

2 2024-10-30 10:56 189.9 2024-10-30 11:21 421.3 2024-10-30 12:39 453.4 2024-10-30 13:54 422.2

3 2024-10-30 10:57 276.8 2024-10-30 11:22 411.1 2024-10-30 12:40 456.6 2024-10-30 13:55 442.6

4 2024-10-30 10:58 329.5 2024-10-30 11:23 411.8 2024-10-30 12:41 450.3 2024-10-30 13:56 440.6

5 2024-10-30 10:59 358.5 2024-10-30 11:24 418.0 2024-10-30 12:42 437.9 2024-10-30 13:57 432.0

6 2024-10-30 11:00 367.4 2024-10-30 11:25 423.8 2024-10-30 12:43 426.0 2024-10-30 13:58 426.4

7 2024-10-30 11:01 373.3 2024-10-30 11:26 431.9 2024-10-30 12:44 418.3 2024-10-30 13:59 423.4

8 2024-10-30 11:02 382.3 2024-10-30 11:27 437.5 2024-10-30 12:45 413.0 2024-10-30 14:00 422.0

9 2024-10-30 11:03 393.1 2024-10-30 11:28 443.0 2024-10-30 12:46 409.4 2024-10-30 14:01 413.0

10 2024-10-30 11:04 397.9 2024-10-30 11:29 450.4 2024-10-30 12:47 406.6 2024-10-30 14:02 409.9

11 2024-10-30 11:05 401.6 2024-10-30 11:30 454.9 2024-10-30 12:48 405.1 2024-10-30 14:03 410.3

12 2024-10-30 11:06 408.8 2024-10-30 11:31 453.9 2024-10-30 12:49 403.4 2024-10-30 14:04 411.4

13 2024-10-30 11:07 412.2 2024-10-30 11:32 451.4 2024-10-30 12:50 405.9 2024-10-30 14:05 412.8

14 2024-10-30 11:08 408.5 2024-10-30 11:33 451.1 2024-10-30 12:51 403.2 2024-10-30 14:06 415.3

15 2024-10-30 11:09 407.9 2024-10-30 11:34 451.2 2024-10-30 12:52 401.6 2024-10-30 14:07 412.7

16 2024-10-30 11:10 417.2 2024-10-30 11:35 451.4 2024-10-30 12:53 399.4 2024-10-30 14:08 411.1

17 2024-10-30 11:11 429.5 2024-10-30 11:36 450.8 2024-10-30 12:54 397.3 2024-10-30 14:09 410.0

18 2024-10-30 11:12 431.7 2024-10-30 11:37 450.4 2024-10-30 12:55 395.3 2024-10-30 14:10 410.0

19 2024-10-30 11:13 426.8 2024-10-30 11:38 450.0 2024-10-30 12:56 393.4 2024-10-30 14:11 409.3

20 2024-10-30 11:14 422.1 2024-10-30 11:39 453.1 2024-10-30 12:57 391.8 2024-10-30 14:12 409.5

21 2024-10-30 11:15 425.0 2024-10-30 11:40 455.0 2024-10-30 12:58 390.1 2024-10-30 14:13 409.0

22 2024-10-30 11:16 429.6 2024-10-30 11:41 456.3 2024-10-30 12:59 388.6 2024-10-30 14:14 408.4

23 2024-10-30 11:17 429.9 2024-10-30 11:42 456.7 2024-10-30 13:00 386.3 2024-10-30 14:15 409.3

24 2024-10-30 11:18 430.4 2024-10-30 11:43 456.1 2024-10-30 13:01 385.8 2024-10-30 14:16 409.4

25 2024-10-30 11:44 454.6 2024-10-30 13:02 388.1 2024-10-30 14:17 409.5

26 2024-10-30 11:45 451.4 2024-10-30 13:03 388.7 2024-10-30 14:18 410.0

27 2024-10-30 11:46 449.7 2024-10-30 13:04 388.4 2024-10-30 14:19 409.9

28 2024-10-30 11:47 447.6 2024-10-30 13:05 388.0 2024-10-30 14:20 410.7

29 2024-10-30 11:48 446.1 2024-10-30 13:06 387.1 2024-10-30 14:21 410.8

30 2024-10-30 11:49 445.1 2024-10-30 13:07 386.3 2024-10-30 14:22 411.1

31 2024-10-30 11:50 442.7 2024-10-30 13:08 385.8 2024-10-30 14:23 411.3

32 2024-10-30 11:51 434.6 2024-10-30 13:09 385.3 2024-10-30 14:24 411.6

33 2024-10-30 11:52 417.6 2024-10-30 13:10 384.5 2024-10-30 14:25 411.2

34 2024-10-30 11:53 408.9 2024-10-30 13:11 383.8 2024-10-30 14:26 413.4

35 2024-10-30 11:54 401.4 2024-10-30 13:12 382.4 2024-10-30 14:27 415.0

36 2024-10-30 11:55 396.4 2024-10-30 13:13 381.0 2024-10-30 14:28 417.0

37 2024-10-30 11:56 392.1 2024-10-30 13:14 379.2 2024-10-30 14:29 419.3

38 2024-10-30 11:57 390.9 2024-10-30 13:15 378.3 2024-10-30 14:30 419.8

39 2024-10-30 11:58 387.1 2024-10-30 13:16 376.9 2024-10-30 14:31 420.2

40 2024-10-30 11:59 384.8 2024-10-30 13:17 376.2 2024-10-30 14:32 420.6

41 2024-10-30 12:00 382.4 2024-10-30 13:18 376.0 2024-10-30 14:33 420.7

42 2024-10-30 12:01 380.1 2024-10-30 13:19 374.2 2024-10-30 14:34 420.3

43 2024-10-30 12:02 379.0 2024-10-30 13:20 373.7 2024-10-30 14:35 421.2

44 2024-10-30 12:03 377.9 2024-10-30 13:21 373.0 2024-10-30 14:36 422.3

45 2024-10-30 12:04 378.0 2024-10-30 13:22 372.5 2024-10-30 14:37 423.8

46 2024-10-30 12:05 378.1 2024-10-30 13:23 371.5 2024-10-30 14:38 424.5

47 2024-10-30 12:06 378.6 2024-10-30 13:24 370.5 2024-10-30 14:39 426.6

48 2024-10-30 12:07 379.6 2024-10-30 13:25 370.0 2024-10-30 14:40 428.0

49 2024-10-30 12:08 380.6 2024-10-30 13:26 369.8 2024-10-30 14:41 429.4

50 2024-10-30 12:09 380.9 2024-10-30 13:27 368.7 2024-10-30 14:42 430.1

51 2024-10-30 12:10 381.4 2024-10-30 13:28 367.8 2024-10-30 14:43 431.4

52 2024-10-30 12:11 382.0 2024-10-30 13:29 367.8 2024-10-30 14:44 432.6

53 2024-10-30 12:12 382.8 2024-10-30 13:30 368.3 2024-10-30 14:45 433.2

54 2024-10-30 12:13 383.4 2024-10-30 13:31 368.0 2024-10-30 14:46 434.5

55 2024-10-30 12:14 383.2 2024-10-30 13:32 367.7 2024-10-30 14:47 435.8

56 2024-10-30 12:15 383.7 2024-10-30 13:33 367.8 2024-10-30 14:48 436.9

57 2024-10-30 12:16 381.7 2024-10-30 13:34 367.3 2024-10-30 14:49 437.0

58 2024-10-30 12:17 379.2 2024-10-30 13:35 366.3 2024-10-30 14:50 437.7

59 2024-10-30 12:18 377.3 2024-10-30 13:36 364.9 2024-10-30 14:51 438.2

60 2024-10-30 12:19 376.7 2024-10-30 13:37 363.7 2024-10-30 14:52 438.6

61 2024-10-30 12:20 375.4 2024-10-30 13:38 362.3 2024-10-30 14:53 438.7

62 2024-10-30 12:21 373.7 2024-10-30 13:39 360.7 2024-10-30 14:54 439.0

63 2024-10-30 12:22 372.7 2024-10-30 13:40 359.4 2024-10-30 14:55 439.3

64 2024-10-30 12:23 371.0 2024-10-30 13:41 357.7 2024-10-30 14:56 440.1

65 2024-10-30 12:24 369.8 2024-10-30 13:42 356.9 2024-10-30 14:57 439.8

66 2024-10-30 12:25 371.5 2024-10-30 13:43 355.7 2024-10-30 14:58 440.5

67 2024-10-30 12:26 372.9 2024-10-30 13:44 354.3 2024-10-30 14:59 440.7

68 2024-10-30 12:27 373.1 2024-10-30 13:45 352.8 2024-10-30 15:00 440.9

69 2024-10-30 12:28 372.9 2024-10-30 13:46 351.6 2024-10-30 15:01 440.8

70 2024-10-30 12:29 373.5 2024-10-30 13:47 350.8 2024-10-30 15:02 440.7

71 2024-10-30 12:30 373.5 2024-10-30 13:48 349.3 2024-10-30 15:03 440.1

72 2024-10-30 12:31 374.6 2024-10-30 13:49 347.1 2024-10-30 15:04 439.9

73 2024-10-30 12:32 374.2 2024-10-30 13:50 346.6 2024-10-30 15:05 439.7

74 2024-10-30 12:33 373.1 2024-10-30 13:51 347.8 2024-10-30 15:06 439.0

75 2024-10-30 12:34 370.7 2024-10-30 15:07 437.8




76 2024-10-30 12:35 367.8 2024-10-30 15:08 437.6

77 2024-10-30 12:36 365.1 2024-10-30 15:09 435.6

78 2024-10-30 15:10 434.0

79 2024-10-30 15:11 432.2

80 2024-10-30 15:12 430.8

81 2024-10-30 15:13 426.9

82 2024-10-30 15:14 425.5

83 2024-10-30 15:15 423.0

34 2024-10-30 15:16 420.3

85 2024-10-30 15:17 418.0

86 2024-10-30 15:18 414.6

87 2024-10-30 15:19 413.0

38 2024-10-30 15:20 411.3

89 2024-10-30 15:21 409.7

90 2024-10-30 15:22 407.3

91 2024-10-30 15:23 405.6

92 2024-10-30 15:24 403.1

93 2024-10-30 15:25 400.9

94 2024-10-30 15:26 399.1

95 2024-10-30 15:27 396.1

96 2024-10-30 15:28 392.6

97 2024-10-30 15:29 389.8

98 2024-10-30 15:30 386.3

99 2024-10-30 15:31 385.1
100 2024-10-30 15:32 381.7
101 2024-10-30 15:33 380.2
102 2024-10-30 15:34 380.8
103 2024-10-30 15:35 380.3
104 2024-10-30 15:36 378.1
105 2024-10-30 15:37 376.6
106 2024-10-30 15:38 375.3
107 2024-10-30 15:39 374.6
108 2024-10-30 15:40 372.7
109 2024-10-30 15:41 370.9
110 2024-10-30 15:42 369.1
111 2024-10-30 15:43 366.8
112 2024-10-30 15:44 365.3
113 2024-10-30 15:45 362.4
114 2024-10-30 15:46 359.3
115 2024-10-30 15:47 355.3
116 2024-10-30 15:48 353.7
117 2024-10-30 15:49 352.9
118 2024-10-30 15:50 352.1
119 2024-10-30 15:51 350.3
120 2024-10-30 15:52 349.4
121 2024-10-30 15:53 348.4
122 2024-10-30 15:54 347.0
123 2024-10-30 15:55 347.1
124 2024-10-30 15:56 346.9
125 2024-10-30 15:57 347.4
126 2024-10-30 15:58 348.3
127 2024-10-30 15:59 348.7
128 2024-10-30 16:00 349.3
129 2024-10-30 16:01 349.1
130 2024-10-30 16:02 348.0
131 2024-10-30 16:03 346.6
132 2024-10-30 16:04 346.1
133 2024-10-30 16:05 345.6
134 2024-10-30 16:06 342.7
135 2024-10-30 16:07 339.3
136 2024-10-30 16:08 337.6
137 2024-10-30 16:09 336.4
138 2024-10-30 16:10 334.9
139 2024-10-30 16:11 322.5
140 2024-10-30 16:12 303.5
141 2024-10-30 16:13 290.7
142 2024-10-30 16:14 281.5
143 2024-10-30 16:15 274.7
144 2024-10-30 16:16 269.3
145 2024-10-30 16:17 264.6
146 2024-10-30 16:18 260.9
147 2024-10-30 16:19 256.8
148 2024-10-30 16:20 253.5
149 2024-10-30 16:21 250.9
150 2024-10-30 16:22 247.9
151 2024-10-30 16:23 245.2
152 2024-10-30 16:24 243.6
153 2024-10-30 16:25 241.1
154 2024-10-30 16:26 238.4
155 2024-10-30 16:27 237.2
156 2024-10-30 16:28 235.4
157 2024-10-30 16:29 233.7
158 2024-10-30 16:30 231.6
159 2024-10-30 16:31 230.2
160 2024-10-30 16:32 2283
161 2024-10-30 16:33 227.1
162 2024-10-30 16:34 225.7
163 2024-10-30 16:35 224.6
164 2024-10-30 16:36 223.1




165 2024-10-30 16:37 2214
166 2024-10-30 16:38 220.6
167 2024-10-30 16:39 219.8
168 2024-10-30 16:40 218.2
169 2024-10-30 16:41 216.8
170 2024-10-30 16:42 216.2
171 2024-10-30 16:43 214.9
172 2024-10-30 16:44 214.1
173 2024-10-30 16:45 213.0
174 2024-10-30 16:46 211.9
175 2024-10-30 16:47 211.4
176 2024-10-30 16:48 210.6
177 2024-10-30 16:49 210.0
178 2024-10-30 16:50 209.2
179 2024-10-30 16:51 208.1
180 2024-10-30 16:52 206.7
181 2024-10-30 16:53 206.3
182 2024-10-30 16:54 205.7
183 2024-10-30 16:55 205.0
184 2024-10-30 16:56 204.6
185 2024-10-30 16:57 204.1
186 2024-10-30 16:58 203.6
187 2024-10-30 16:59 202.7
188 2024-10-30 17:00 201.5
189 2024-10-30 17:01 200.8
190 2024-10-30 17:02 200.7
191 2024-10-30 17:03 200.2
192 2024-10-30 17:04 199.4
193 2024-10-30 17:05 199.4
194 2024-10-30 17:06 198.7
195 2024-10-30 17:07 197.9
196 2024-10-30 17:08 197.3
197 2024-10-30 17:09 196.8
198 2024-10-3017:10 197.0
199 2024-10-3017:11 196.0
200 2024-10-3017:12 195.4
201 2024-10-3017:13 194.8
202 2024-10-3017:14 194.8
203 2024-10-30 17:15 194.2
204 2024-10-3017:16 193.6
205 2024-10-30 17:17 193.3
206 2024-10-3017:18 192.9
207 2024-10-30 17:19 192.4
208 2024-10-3017:20 191.8
209 2024-10-3017:21 191.5
210 2024-10-30 17:22 191.1
211 2024-10-3017:23 191.0
212 2024-10-3017:24 190.6
213 2024-10-30 17:25 190.6
214 2024-10-3017:26 190.2
215 2024-10-30 17:27 190.0
216 2024-10-3017:28 189.4
217 2024-10-30 17:29 189.1
218 2024-10-30 17:30 189.1
219 2024-10-3017:31 188.3
220 2024-10-3017:32 187.8
221 2024-10-3017:33 188.1
222 2024-10-3017:34 187.3
223 2024-10-30 17:35 187.2
224 2024-10-3017:36 186.5
225 2024-10-30 17:37 186.2
226 2024-10-3017:38 185.8
227 2024-10-30 17:39 185.5
228 2024-10-30 17:40 185.5
229 2024-10-30 17:41 185.5
230 2024-10-30 17:42 185.1
231 2024-10-30 17:43 185.4
232 2024-10-30 17:44 184.7
233 2024-10-30 17:45 184.3
234 2024-10-30 17:46 184.3
235 2024-10-30 17:47 183.7
236 2024-10-30 17:48 183.9
237 2024-10-30 17:49 183.6
238 2024-10-30 17:50 183.3
239 2024-10-30 17:51 182.8
240 2024-10-30 17:52 183.1
241 2024-10-30 17:53 183.1
242 2024-10-3017:54 182.7
243 2024-10-30 17:55 182.5
244 2024-10-30 17:56 182.4
245 2024-10-30 17:57 182.2
246 2024-10-3017:58 182.1
247 2024-10-30 17:59 182.1
248 2024-10-30 18:00 181.5
249 2024-10-30 18:01 181.5
250 2024-10-30 18:02 181.1
251 2024-10-30 18:03 180.9
252 2024-10-30 18:04 181.0
253 2024-10-30 18:05 180.7




254 2024-10-30 18:06 180.7
255 2024-10-30 18:07 179.9
256 2024-10-30 18:08 180.1
257 2024-10-30 18:09 180.3
258 2024-10-30 18:10 179.9
259 2024-10-30 18:11 180.3
260 2024-10-30 18:12 179.9
261 2024-10-30 18:13 179.4
262 2024-10-30 18:14 179.2
263 2024-10-30 18:15 179.1
264 2024-10-30 18:16 178.9
265 2024-10-30 18:17 179.3
266 2024-10-30 18:18 179.0
267 2024-10-30 18:19 179.3
268 2024-10-30 18:20 179.3
269 2024-10-30 18:21 178.7
270 2024-10-30 18:22 178.8
271 2024-10-30 18:23 178.6
272 2024-10-30 18:24 178.5
273 2024-10-30 18:25 178.0
274 2024-10-30 18:26 178.0
275 2024-10-30 18:27 178.3
276 2024-10-30 18:28 178.0
277 2024-10-30 18:29 178.1
278 2024-10-30 18:30 177.7
279 2024-10-30 18:31 177.7
280 2024-10-30 18:32 177.4
281 2024-10-30 18:33 177.6
282 2024-10-30 18:34 177.4
283 2024-10-30 18:35 176.9
284 2024-10-30 18:36 176.8
285 2024-10-30 18:37 176.8
286 2024-10-30 18:38 177.0
287 2024-10-30 18:39 177.0
288 2024-10-30 18:40 176.9
289 2024-10-30 18:41 176.5
290 2024-10-30 18:42 176.1
291 2024-10-30 18:43 176.3
292 2024-10-30 18:44 176.3
293 2024-10-30 18:45 176.1
294 2024-10-30 18:46 176.2
295 2024-10-30 18:47 176.0
296 2024-10-30 18:48 175.8
297 2024-10-30 18:49 176.1
298 2024-10-30 18:50 175.8
299 2024-10-30 18:51 176.1
300 2024-10-30 18:52 175.9
301 2024-10-30 18:53 175.7
302 2024-10-30 18:54 175.6
303 2024-10-30 18:55 175.7
304 2024-10-30 18:56 175.9
305 2024-10-30 18:57 175.8
306 2024-10-30 18:58 175.7
307 2024-10-30 18:59 175.8
308 2024-10-30 19:00 175.6
309 2024-10-30 19:01 175.7
310 2024-10-30 19:02 175.4
311 2024-10-30 19:03 175.5
312 2024-10-30 19:04 175.4
313 2024-10-30 19:05 175.8
314 2024-10-30 19:06 175.5
315 2024-10-30 19:07 175.5
316 2024-10-30 19:08 175.8
317 2024-10-30 19:09 175.5
318 2024-10-30 19:10 175.0




St.Louis Pre-burn Data 2024-10-31 Total time (h) 7.50

Wood Specie: Maple
Load time Load type Fuel added Moisture Piece amount Length of fuel Fuel Burnt (Dry) Burn Rate (Dry) Time Flue Temp

) ) (Ib) (DB %) ) (in.) (Ib) (kg/hr) (min) (°F)
2024-10-31 10:48 Load 1 - Strart-up 7.93 20.9 4 18.00 4.23 4.26 27 363.0
2024-10-31 11:16 Load 2 - High-fire 13.25 20.5 4 18.00 9.56 3.35 70 406.5
2024-10-31 12:27 Load 3 - Maintenance-fire 9.29 20.3 2 18.00 6.75 2.51 66 3913
2024-10-31 13:34 Load 4 - Low burn rate 22.97 21.0 6 18.00 18.92 1.61 287 308.1

Average Tflue (°F)

363.0

Load 1 - Start-up (min)

27

High-fire (min)

Maintenace-fire (min)

Low burn rate (min)

Air control position Full open Full open then fully closed (@50% fuel load) Fully closed Fully closed
Index Date & Time Flue (F) Date & Time Flue (F) Date & Time Flue (F) Date & Time Flue (F)

0 2024-10-31 10:48 78.0 2024-10-31 11:16 410.0 2024-10-31 12:27 379.9 2024-10-31 13:34 346.8

1 2024-10-31 10:49 134.2 2024-10-31 11:17 442.5 2024-10-31 12:28 430.7 2024-10-31 13:35 3224

2 2024-10-31 10:50 223.7 2024-10-31 11:18 446.1 2024-10-31 12:29 464.4 2024-10-31 13:36 360.6

3 2024-10-31 10:51 307.6 2024-10-31 11:19 438.6 2024-10-31 12:30 470.7 2024-10-31 13:37 394.4

4 2024-10-31 10:52 342.4 2024-10-31 11:20 435.5 2024-10-31 12:31 463.1 2024-10-31 13:38 405.3

5 2024-10-31 10:53 361.5 2024-10-31 11:21 437.6 2024-10-31 12:32 447.1 2024-10-31 13:39 414.7

6 2024-10-31 10:54 359.7 2024-10-31 11:22 441.5 2024-10-31 12:33 433.4 2024-10-31 13:40 420.2

7 2024-10-31 10:55 366.4 2024-10-31 11:23 445.5 2024-10-31 12:34 426.9 2024-10-31 13:41 418.9

8 2024-10-31 10:56 3744 2024-10-31 11:24 444.8 2024-10-31 12:35 423.2 2024-10-31 13:42 417.7

9 2024-10-31 10:57 378.5 2024-10-31 11:25 449.4 2024-10-31 12:36 420.7 2024-10-31 13:43 418.2
10 2024-10-31 10:58 381.7 2024-10-31 11:26 447.3 2024-10-31 12:37 419.5 2024-10-31 13:44 420.3
11 2024-10-31 10:59 383.7 2024-10-31 11:27 439.1 2024-10-31 12:38 419.2 2024-10-31 13:45 425.1
12 2024-10-31 11:00 383.5 2024-10-31 11:28 433.4 2024-10-31 12:39 417.9 2024-10-31 13:46 422.7
13 2024-10-31 11:01 386.8 2024-10-31 11:29 430.3 2024-10-31 12:40 417.5 2024-10-31 13:47 415.3
14 2024-10-31 11:02 392.0 2024-10-31 11:30 428.9 2024-10-31 12:41 416.1 2024-10-31 13:48 409.6
15 2024-10-31 11:03 398.5 2024-10-31 11:31 427.0 2024-10-31 12:42 415.4 2024-10-31 13:49 406.7
16 2024-10-31 11:04 399.3 2024-10-31 11:32 422.4 2024-10-31 12:43 414.7 2024-10-31 13:50 407.1
17 2024-10-31 11:05 394.5 2024-10-31 11:33 418.4 2024-10-31 12:44 412.6 2024-10-31 13:51 408.8
18 2024-10-31 11:06 395.0 2024-10-31 11:34 414.2 2024-10-31 12:45 411.0 2024-10-31 13:52 411.7
19 2024-10-31 11:07 398.9 2024-10-31 11:35 410.5 2024-10-31 12:46 409.2 2024-10-31 13:53 413.7
20 2024-10-31 11:08 404.2 2024-10-31 11:36 407.4 2024-10-31 12:47 408.1 2024-10-31 13:54 415.3
21 2024-10-31 11:09 407.6 2024-10-31 11:37 404.3 2024-10-31 12:48 406.3 2024-10-31 13:55 415.5
22 2024-10-31 11:10 411.7 2024-10-31 11:38 402.8 2024-10-31 12:49 404.2 2024-10-31 13:56 416.3
23 2024-10-31 11:11 415.5 2024-10-31 11:39 401.9 2024-10-31 12:50 402.5 2024-10-31 13:57 418.0
24 2024-10-31 11:12 420.2 2024-10-31 11:40 402.1 2024-10-31 12:51 399.6 2024-10-31 13:58 417.9
25 2024-10-31 11:13 421.3 2024-10-31 11:41 402.1 2024-10-31 12:52 396.7 2024-10-31 13:59 417.6
26 2024-10-31 11:14 420.5 2024-10-31 11:42 403.6 2024-10-31 12:53 394.3 2024-10-31 14:00 417.3
27 2024-10-31 11:15 421.6 2024-10-31 11:43 404.7 2024-10-31 12:54 392.7 2024-10-31 14:01 417.1
28 2024-10-31 11:44 406.3 2024-10-31 12:55 389.8 2024-10-31 14:02 416.6
29 2024-10-31 11:45 407.8 2024-10-31 12:56 387.7 2024-10-31 14:03 416.6
30 2024-10-31 11:46 408.3 2024-10-31 12:57 385.4 2024-10-31 14:04 416.1
31 2024-10-31 11:47 408.6 2024-10-31 12:58 388.3 2024-10-31 14:05 415.8
32 2024-10-31 11:48 408.2 2024-10-31 12:59 388.5 2024-10-31 14:06 415.7
33 2024-10-31 11:49 404.2 2024-10-31 13:00 388.7 2024-10-31 14:07 416.5
34 2024-10-31 11:50 402.2 2024-10-31 13:01 388.2 2024-10-31 14:08 416.3
35 2024-10-31 11:51 399.3 2024-10-31 13:02 387.8 2024-10-31 14:09 417.0
36 2024-10-31 11:52 396.9 2024-10-31 13:03 386.4 2024-10-31 14:10 418.5
37 2024-10-31 11:53 395.9 2024-10-31 13:04 385.7 2024-10-31 14:11 420.9
38 2024-10-31 11:54 395.5 2024-10-31 13:05 384.3 2024-10-31 14:12 424.6
39 2024-10-31 11:55 395.4 2024-10-31 13:06 382.8 2024-10-31 14:13 423.7
40 2024-10-31 11:56 394.8 2024-10-31 13:07 381.8 2024-10-31 14:14 423.2
41 2024-10-31 11:57 394.7 2024-10-31 13:08 380.4 2024-10-31 14:15 423.6
42 2024-10-31 11:58 394.3 2024-10-31 13:09 379.2 2024-10-31 14:16 425.1
43 2024-10-31 11:59 393.7 2024-10-31 13:10 378.0 2024-10-31 14:17 425.7
44 2024-10-31 12:00 393.9 2024-10-31 13:11 376.2 2024-10-31 14:18 427.2
45 2024-10-31 12:01 394.6 2024-10-31 13:12 375.3 2024-10-31 14:19 427.8
46 2024-10-31 12:02 394.6 2024-10-31 13:13 373.2 2024-10-31 14:20 429.4
47 2024-10-31 12:03 395.5 2024-10-31 13:14 3716 2024-10-31 14:21 429.6
48 2024-10-31 12:04 396.8 2024-10-31 13:15 370.5 2024-10-31 14:22 430.8
49 2024-10-31 12:05 397.6 2024-10-31 13:16 369.4 2024-10-31 14:23 431.8
50 2024-10-31 12:06 397.4 2024-10-31 13:17 368.0 2024-10-31 14:24 432.5
51 2024-10-31 12:07 398.4 2024-10-31 13:18 365.8 2024-10-31 14:25 433.1
52 2024-10-31 12:08 398.3 2024-10-31 13:19 364.5 2024-10-31 14:26 433.8
53 2024-10-31 12:09 399.1 2024-10-31 13:20 362.5 2024-10-31 14:27 434.8
54 2024-10-31 12:10 398.8 2024-10-31 13:21 360.7 2024-10-31 14:28 434.8
55 2024-10-31 12:11 398.7 2024-10-31 13:22 359.7 2024-10-31 14:29 435.7
56 2024-10-31 12:12 398.6 2024-10-31 13:23 358.5 2024-10-31 14:30 435.9
57 2024-10-31 12:13 398.2 2024-10-31 13:24 358.0 2024-10-31 14:31 436.9
58 2024-10-31 12:14 395.9 2024-10-31 13:25 357.5 2024-10-31 14:32 438.8
59 2024-10-31 12:15 395.1 2024-10-31 13:26 355.0 2024-10-31 14:33 439.1
60 2024-10-31 12:16 392.9 2024-10-31 13:27 352.0 2024-10-31 14:34 440.1
61 2024-10-31 12:17 390.8 2024-10-31 13:28 350.8 2024-10-31 14:35 441.2
62 2024-10-31 12:18 389.2 2024-10-31 13:29 355.6 2024-10-31 14:36 441.3
63 2024-10-31 12:19 385.7 2024-10-31 13:30 357.2 2024-10-31 14:37 441.3
64 2024-10-31 12:20 382.3 2024-10-31 13:31 358.3 2024-10-31 14:38 441.0
65 2024-10-31 12:21 379.6 2024-10-31 13:32 357.9 2024-10-31 14:39 440.7
66 2024-10-31 12:22 380.6 2024-10-31 13:33 355.8 2024-10-31 14:40 441.1
67 2024-10-31 12:23 379.9 2024-10-31 14:41 442.5
68 2024-10-31 12:24 378.1 2024-10-31 14:42 442.7
69 2024-10-31 12:25 376.3 2024-10-31 14:43 443.1
70 2024-10-31 12:26 374.1 2024-10-31 14:44 441.9
71 2024-10-31 14:45 441.4
72 2024-10-31 14:46 440.5
73 2024-10-31 14:47 439.1
74 2024-10-31 14:48 436.4
75 2024-10-31 14:49 434.7
76 2024-10-31 14:50 432.6
77 2024-10-31 14:51 430.6
78 2024-10-31 14:52 428.5
79 2024-10-31 14:53 427.8
80 2024-10-31 14:54 425.0
81 2024-10-31 14:55 421.4
82 2024-10-31 14:56 416.2




83 2024-10-31 14:57 413.5

84 2024-10-31 14:58 409.7

85 2024-10-31 14:59 406.7

86 2024-10-31 15:00 403.8

87 2024-10-31 15:01 401.0

88 2024-10-31 15:02 399.1

89 2024-10-31 15:03 396.3

90 2024-10-31 15:04 394.2

91 2024-10-31 15:05 392.8

92 2024-10-31 15:06 391.3

93 2024-10-31 15:07 389.4

94 2024-10-31 15:08 387.5

95 2024-10-31 15:09 389.9

96 2024-10-31 15:10 390.3

97 2024-10-3115:11 389.6

98 2024-10-31 15:12 388.3

99 2024-10-3115:13 387.1
100 2024-10-31 15:14 385.7
101 2024-10-31 15:15 384.2
102 2024-10-31 15:16 382.4
103 2024-10-31 15:17 381.3
104 2024-10-31 15:18 380.4
105 2024-10-31 15:19 378.9
106 2024-10-31 15:20 377.6
107 2024-10-3115:21 376.4
108 2024-10-31 15:22 375.5
109 2024-10-31 15:23 373.9
110 2024-10-31 15:24 373.4
111 2024-10-31 15:25 372.1
112 2024-10-31 15:26 370.9
113 2024-10-31 15:27 369.1
114 2024-10-31 15:28 367.7
115 2024-10-31 15:29 367.0
116 2024-10-31 15:30 366.0
117 2024-10-3115:31 365.2
118 2024-10-31 15:32 364.8
119 2024-10-31 15:33 363.8
120 2024-10-31 15:34 362.6
121 2024-10-31 15:35 361.1
122 2024-10-31 15:36 358.6
123 2024-10-31 15:37 355.5
124 2024-10-31 15:38 354.0
125 2024-10-31 15:39 351.1
126 2024-10-31 15:40 350.5
127 2024-10-31 15:41 354.9
128 2024-10-31 15:42 355.8
129 2024-10-31 15:43 353.3
130 2024-10-31 15:44 353.2
131 2024-10-31 15:45 3529
132 2024-10-31 15:46 353.7
133 2024-10-31 15:47 353.8
134 2024-10-31 15:48 354.9
135 2024-10-31 15:49 354.6
136 2024-10-31 15:50 355.2
137 2024-10-31 15:51 355.9
138 2024-10-31 15:52 356.5
139 2024-10-31 15:53 356.4
140 2024-10-31 15:54 356.4
141 2024-10-31 15:55 357.0
142 2024-10-31 15:56 356.5
143 2024-10-31 15:57 356.1
144 2024-10-31 15:58 355.8
145 2024-10-31 15:59 356.1
146 2024-10-31 16:00 356.1
147 2024-10-31 16:01 350.9
148 2024-10-31 16:02 345.3
149 2024-10-31 16:03 341.5
150 2024-10-31 16:04 340.0
151 2024-10-31 16:05 338.1
152 2024-10-31 16:06 3235
153 2024-10-31 16:07 304.8
154 2024-10-31 16:08 292.4
155 2024-10-31 16:09 283.0
156 2024-10-31 16:10 276.5
157 2024-10-3116:11 271.2
158 2024-10-31 16:12 266.1
159 2024-10-31 16:13 262.3
160 2024-10-31 16:14 259.2
161 2024-10-31 16:15 255.8
162 2024-10-31 16:16 252.9
163 2024-10-31 16:17 250.3
164 2024-10-31 16:18 247.6
165 2024-10-31 16:19 245.4
166 2024-10-31 16:20 243.7
167 2024-10-3116:21 241.6
168 2024-10-31 16:22 239.9
169 2024-10-31 16:23 238.0
170 2024-10-31 16:24 236.6
171 2024-10-31 16:25 235.2
172 2024-10-31 16:26 233.7
173 2024-10-31 16:27 2329
174 2024-10-31 16:28 231.1
175 2024-10-31 16:29 229.8
176 2024-10-31 16:30 229.0
177 2024-10-3116:31 227.1
178 2024-10-31 16:32 225.9




179 2024-10-31 16:33 225.1
180 2024-10-31 16:34 2239
181 2024-10-31 16:35 222.8
182 2024-10-31 16:36 221.8
183 2024-10-31 16:37 221.4
184 2024-10-31 16:38 220.6
185 2024-10-31 16:39 219.3
186 2024-10-31 16:40 218.4
187 2024-10-31 16:41 217.5
188 2024-10-31 16:42 216.4
189 2024-10-31 16:43 215.6
190 2024-10-31 16:44 214.6
191 2024-10-31 16:45 214.0
192 2024-10-31 16:46 212.7
193 2024-10-31 16:47 211.8
194 2024-10-31 16:48 210.9
195 2024-10-31 16:49 210.3
196 2024-10-31 16:50 209.3
197 2024-10-31 16:51 208.4
198 2024-10-31 16:52 208.0
199 2024-10-31 16:53 207.6
200 2024-10-31 16:54 206.8
201 2024-10-31 16:55 206.8
202 2024-10-31 16:56 206.1
203 2024-10-31 16:57 205.6
204 2024-10-31 16:58 204.7
205 2024-10-31 16:59 203.9
206 2024-10-31 17:00 203.2
207 2024-10-3117:01 202.8
208 2024-10-3117:02 202.4
209 2024-10-3117:03 202.3
210 2024-10-31 17:04 201.8
211 2024-10-3117:05 200.9
212 2024-10-31 17:06 200.6
213 2024-10-31 17:07 200.3
214 2024-10-31 17:08 199.7
215 2024-10-31 17:09 199.1
216 2024-10-3117:10 198.6
217 2024-10-3117:11 197.7
218 2024-10-3117:12 1974
219 2024-10-3117:13 197.3
220 2024-10-3117:14 196.9
221 2024-10-3117:15 195.8
222 2024-10-3117:16 195.5
223 2024-10-3117:17 195.1
224 2024-10-3117:18 195.0
225 2024-10-3117:19 194.2
226 2024-10-3117:20 194.0
227 2024-10-3117:21 193.9
228 2024-10-3117:22 194.0
229 2024-10-3117:23 193.7
230 2024-10-3117:24 192.8
231 2024-10-3117:25 192.2
232 2024-10-3117:26 191.8
233 2024-10-3117:27 192.0
234 2024-10-3117:28 191.6
235 2024-10-3117:29 191.8
236 2024-10-3117:30 191.0
237 2024-10-3117:31 190.5
238 2024-10-3117:32 190.2
239 2024-10-3117:33 189.9
240 2024-10-3117:34 189.9
241 2024-10-3117:35 189.6
242 2024-10-3117:36 189.2
243 2024-10-3117:37 188.8
244 2024-10-3117:38 188.7
245 2024-10-3117:39 188.0
246 2024-10-3117:40 188.2
247 2024-10-3117:41 187.5
248 2024-10-3117:42 187.3
249 2024-10-3117:43 187.5
250 2024-10-3117:44 186.8
251 2024-10-3117:45 186.9
252 2024-10-3117:46 186.4
253 2024-10-3117:47 185.9
254 2024-10-3117:48 186.1
255 2024-10-3117:49 186.2
256 2024-10-31 17:50 185.9
257 2024-10-3117:51 185.6
258 2024-10-3117:52 185.5
259 2024-10-3117:53 185.0
260 2024-10-3117:54 185.4
261 2024-10-3117:55 185.1
262 2024-10-3117:56 185.1
263 2024-10-3117:57 184.9
264 2024-10-3117:58 184.7
265 2024-10-3117:59 184.3
266 2024-10-31 18:00 184.5
267 2024-10-31 18:01 184.1
268 2024-10-31 18:02 184.1
269 2024-10-31 18:03 183.9
270 2024-10-31 18:04 183.7
271 2024-10-31 18:05 183.7
272 2024-10-31 18:06 183.7
273 2024-10-31 18:07 183.3
274 2024-10-31 18:08 183.1




275 2024-10-31 18:09 182.5
276 2024-10-31 18:10 182.2
277 2024-10-3118:11 182.3
278 2024-10-3118:12 182.5
279 2024-10-3118:13 182.2
280 2024-10-31 18:14 181.8
281 2024-10-31 18:15 181.7
282 2024-10-31 18:16 181.6
283 2024-10-3118:17 180.9
284 2024-10-31 18:18 180.5
285 2024-10-31 18:19 179.9
286 2024-10-31 18:20 179.6
287 2024-10-3118:21 179.7




St.Louis Pre-burn Data 2024-11-01 Total time (h) 7.38
Wood Specie: Maple
Load time Load type Fuel added Moisture Piece amount Length of fuel Fuel Burnt (Dry) Burn Rate (Dry) Time | Flue Temp
() ) (Ib) (DB %) () (in.) (Ib) (kg/hr) (min) CF)
2024-11-01 11:53 Load 1 - Strart-up 7.98 19.6 4 18.00 4.27 4.47 26 357.8
2024-11-01 12:20 Load 2 - High-fire 13.81 20.0 4 18.00 10.13 3.06 81 396.0
2024-11-01 13:42| Load 3 - Maintenance-fire 9.19 20.1 2 18.00 6.59 2.24 72 370.2
2024-11-01 14:55 Load 4 - Low burn rate 22.89 20.9 6 18.00 18.95 1.76 264 311.4
Average Tflue (°F) | 357.8
Load 1 - Start-up (min) | 26 |High-fire (min) Maintenace-fire (min) Low burn rate (min) 264
Air control position Full open Full open then fully closed (@50% fuel load) Fully closed Fully closed
Index Date & Time Flue (F) Date & Time Flue (F) Date & Time Flue (F) Date & Time Flue (F)

0 2024-11-01 11:53 75.2 2024-11-01 12:20 415.6 2024-11-01 13:42 374.4 2024-11-01 14:55 343.9

1 2024-11-01 11:54 117.6 2024-11-01 12:21 411.2 2024-11-01 13:43 403.8 2024-11-01 14:56( 360.4

2 2024-11-01 11:55 231.0 2024-11-01 12:22 435.2 2024-11-01 13:44 440.0 2024-11-01 14:57( 400.2

3 2024-11-01 11:56 333.5 2024-11-01 12:23 434.3 2024-11-01 13:45 446.1 2024-11-01 14:58( 419.9

4 2024-11-01 11:57 358.7 2024-11-01 12:24 430.5 2024-11-01 13:46 427.4 2024-11-01 14:59( 424.8

5 2024-11-01 11:58 359.6 2024-11-01 12:25 432.8 2024-11-01 13:47 412.4 2024-11-01 15:00 420.5

6 2024-11-01 11:59 358.7 2024-11-01 12:26 432.7 2024-11-01 13:48 407.9 2024-11-01 15:01( 414.2

7 2024-11-01 12:00 368.0 2024-11-01 12:27 437.0 2024-11-01 13:49 407.3 2024-11-01 15:02| 407.6

8 2024-11-01 12:01 375.2 2024-11-01 12:28 442.2 2024-11-01 13:50 408.2 2024-11-01 15:03( 401.7

9 2024-11-01 12:02 371.6 2024-11-01 12:29 445.0 2024-11-01 13:51 407.2 2024-11-01 15:04 396.9

10 2024-11-01 12:03 370.2 2024-11-01 12:30 448.2 2024-11-01 13:52 406.1 2024-11-01 15:05 393.5

11 2024-11-01 12:04 371.9 2024-11-01 12:31 450.7 2024-11-01 13:53 405.6 2024-11-01 15:06 391.1

12 2024-11-01 12:05 378.8 2024-11-01 12:32 454.3 2024-11-01 13:54 403.7 2024-11-01 15:07 387.2

13 2024-11-01 12:06 385.7 2024-11-01 12:33 458.3 2024-11-01 13:55 400.5 2024-11-01 15:08 385.4

14 2024-11-01 12:07 387.3 2024-11-0112:34 455.7 2024-11-01 13:56 397.1 2024-11-01 15:09 384.3

15 2024-11-01 12:08 387.6 2024-11-01 12:35 447.1 2024-11-01 13:57 393.5 2024-11-01 15:10 389.2

16 2024-11-01 12:09 388.6 2024-11-01 12:36 436.1 2024-11-01 13:58 390.5 2024-11-01 15:11 390.4

17 2024-11-01 12:10 392.7 2024-11-01 12:37 428.4 2024-11-01 13:59 388.3 2024-11-01 15:12 389.6

18 2024-11-01 12:11 398.6 2024-11-01 12:38 423.1 2024-11-01 14:00 386.2 2024-11-01 15:13 389.0

19 2024-11-01 12:12 406.6 2024-11-01 12:39 419.8 2024-11-01 14:01 382.9 2024-11-01 15:14 388.6

20 2024-11-01 12:13 410.8 2024-11-01 12:40 416.8 2024-11-01 14:02 380.8 2024-11-01 15:15 389.6

21 2024-11-01 12:14 406.5 2024-11-01 12:41 414.5 2024-11-01 14:03 378.7 2024-11-01 15:16 389.5

22 2024-11-01 12:15 402.3 2024-11-01 12:42 413.6 2024-11-01 14:04 376.0 2024-11-01 15:17 388.8

23 2024-11-01 12:16 403.0 2024-11-01 12:43 412.6 2024-11-01 14:05 377.7 2024-11-01 15:18 389.5

24 2024-11-01 12:17 405.9 2024-11-01 12:44 411.8 2024-11-01 14:06 379.0 2024-11-01 15:19 389.5

25 2024-11-01 12:18 407.4 2024-11-01 12:45 410.2 2024-11-01 14:07 380.5 2024-11-01 15:20 389.3

26 2024-11-01 12:19 408.0 2024-11-01 12:46 409.1 2024-11-01 14:08 379.8 2024-11-01 15:21 389.0

27 2024-11-01 12:47 407.0 2024-11-01 14:09 374.3 2024-11-01 15:22 389.2

28 2024-11-01 12:48 404.9 2024-11-01 14:10 370.7 2024-11-01 15:23 388.7

29 2024-11-01 12:49 403.6 2024-11-01 14:11 367.6 2024-11-01 15:24| 388.8

30 2024-11-01 12:50 400.9 2024-11-01 14:12 364.7 2024-11-01 15:25 389.8

31 2024-11-01 12:51 399.1 2024-11-01 14:13 361.7 2024-11-01 15:26 390.0

32 2024-11-01 12:52 396.2 2024-11-01 14:14 360.3 2024-11-01 15:27( 390.7

33 2024-11-01 12:53 390.6 2024-11-01 14:15 362.7 2024-11-01 15:28 391.3

34 2024-11-01 12:54 388.1 2024-11-01 14:16 363.2 2024-11-01 15:29 391.9

35 2024-11-01 12:55 386.6 2024-11-01 14:17 363.1 2024-11-01 15:30f 392.8

36 2024-11-01 12:56 385.6 2024-11-01 14:18 363.0 2024-11-01 15:31 394.0

37 2024-11-01 12:57 384.0 2024-11-01 14:19 363.6 2024-11-01 15:32 395.6

38 2024-11-01 12:58 381.9 2024-11-01 14:20 361.9 2024-11-01 15:33 397.4

39 2024-11-01 12:59 381.8 2024-11-01 14:21 360.2 2024-11-01 15:34 398.9

40 2024-11-01 13:00 379.9 2024-11-01 14:22 359.3 2024-11-01 15:35( 400.1

41 2024-11-01 13:01 379.0 2024-11-01 14:23 356.9 2024-11-01 15:36 401.3

42 2024-11-01 13:02 379.2 2024-11-01 14:24 355.4 2024-11-01 15:37 402.9

43 2024-11-01 13:03 378.3 2024-11-01 14:25 353.3 2024-11-01 15:38 403.8

44 2024-11-01 13:04 376.4 2024-11-01 14:26 350.9 2024-11-01 15:39( 405.3

45 2024-11-01 13:05 377.0 2024-11-01 14:27 350.8 2024-11-01 15:40( 405.7

46 2024-11-01 13:06 376.5 2024-11-01 14:28 354.3 2024-11-01 15:41( 408.3

47 2024-11-01 13:07 376.5 2024-11-01 14:29 356.1 2024-11-01 15:42| 409.4

48 2024-11-01 13:08 376.5 2024-11-01 14:30 357.4 2024-11-01 15:43( 410.8

49 2024-11-01 13:09 376.3 2024-11-01 14:31 357.6 2024-11-01 15:44( 412.4

50 2024-11-01 13:10 376.0 2024-11-01 14:32 357.2 2024-11-01 15:45( 414.2

51 2024-11-01 13:11 376.3 2024-11-01 14:33 357.2 2024-11-01 15:46( 415.3

52 2024-11-01 13:12 376.1 2024-11-01 14:34 353.7 2024-11-01 15:47( 416.5

53 2024-11-01 13:13 375.7 2024-11-01 14:35 352.0 2024-11-01 15:48( 418.0

54 2024-11-01 13:14 375.3 2024-11-01 14:36 350.4 2024-11-01 15:49( 419.4

55 2024-11-01 13:15 375.4 2024-11-01 14:37 349.4 2024-11-01 15:50 420.8

56 2024-11-01 13:16 375.4 2024-11-01 14:38 348.2 2024-11-01 15:51 421.9

57 2024-11-01 13:17 375.0 2024-11-01 14:39 347.8 2024-11-01 15:52| 423.6

58 2024-11-01 13:18 375.3 2024-11-01 14:40 347.3 2024-11-01 15:53( 424.8

59 2024-11-01 13:19 376.0 2024-11-01 14:41 347.2 2024-11-01 15:54| 426.5

60 2024-11-01 13:20 376.2 2024-11-01 14:42 346.6 2024-11-01 15:55( 428.6

61 2024-11-01 13:21 376.8 2024-11-01 14:43 345.7 2024-11-01 15:56 429.0

62 2024-11-01 13:22 377.8 2024-11-01 14:44 346.4 2024-11-01 15:57( 430.2

63 2024-11-01 13:23 378.2 2024-11-01 14:45 347.4 2024-11-01 15:58| 432.5

64 2024-11-01 13:24 378.0 2024-11-01 14:46 346.9 2024-11-01 15:59( 433.5

65 2024-11-01 13:25 377.6 2024-11-01 14:47 347.1 2024-11-01 16:00 435.0

66 2024-11-01 13:26 377.6 2024-11-01 14:48 346.2 2024-11-01 16:01 437.1

67 2024-11-01 13:27 377.3 2024-11-01 14:49 346.1 2024-11-01 16:02 438.6

68 2024-11-01 13:28 376.9 2024-11-01 14:50 344.5 2024-11-01 16:03( 440.9

69 2024-11-01 13:29 376.8 2024-11-01 14:51 343.6 2024-11-01 16:04| 441.1

70 2024-11-01 13:30 375.6 2024-11-01 14:52 342.6 2024-11-01 16:05( 440.8

71 2024-11-01 13:31 374.7 2024-11-01 14:53 340.9 2024-11-01 16:06| 440.8

72 2024-11-01 13:32 373.5 2024-11-01 14:54 342.8 2024-11-01 16:07 439.9

73 2024-11-01 13:33 371.9 2024-11-01 16:08| 438.8

74 2024-11-01 13:34 370.7 2024-11-01 16:09( 437.4

75 2024-11-01 13:35 369.0 2024-11-01 16:10 433.8




76 2024-11-01 13:36 368.3 2024-11-0116:11) 431.7

77 2024-11-01 13:37 367.2 2024-11-0116:12| 430.4

78 2024-11-01 13:38 366.3 2024-11-0116:13| 427.8

79 2024-11-01 13:39 364.6 2024-11-0116:14| 425.5

80 2024-11-01 13:40 363.1 2024-11-0116:15| 423.2

81 2024-11-01 13:41 362.0 2024-11-0116:16| 421.6

82 2024-11-0116:17| 419.9

83 2024-11-0116:18| 418.0

34 2024-11-0116:19| 415.4

85 2024-11-0116:20| 4133

86 2024-11-0116:21| 412.0

87 2024-11-0116:22| 409.7

38 2024-11-01 16:23| 407.3

89 2024-11-0116:24| 405.5

90 2024-11-01 16:25|  402.7

91 2024-11-0116:26| 401.2

92 2024-11-01 16:27| 399.3

93 2024-11-0116:28| 396.3

94 2024-11-0116:29 395.1

95 2024-11-0116:30| 393.6

96 2024-11-0116:31| 394.3

97 2024-11-0116:32| 397.0

98 2024-11-0116:33| 397.7

99 2024-11-0116:34] 397.3
100 2024-11-0116:35| 398.0
101 2024-11-0116:36| 397.0
102 2024-11-0116:37| 395.5
103 2024-11-0116:38| 395.7
104 2024-11-0116:39| 394.5
105 2024-11-0116:40| 393.6
106 2024-11-0116:41] 3919
107 2024-11-0116:42| 390.2
108 2024-11-0116:43| 388.4
109 2024-11-0116:44| 386.9
110 2024-11-01 16:45| 385.2
111 2024-11-0116:46| 385.1
112 2024-11-0116:47| 384.1
113 2024-11-0116:48| 383.3
114 2024-11-01 16:49| 382.0
115 2024-11-0116:50| 379.3
116 2024-11-0116:51) 379.0
117 2024-11-0116:52| 377.7
118 2024-11-0116:53| 374.9
119 2024-11-0116:54| 373.7
120 2024-11-0116:55| 371.0
121 2024-11-0116:56| 368.1
122 2024-11-0116:57| 364.6
123 2024-11-0116:58| 361.2
124 2024-11-01 16:59| 358.0
125 2024-11-0117:00| 356.0
126 2024-11-0117:01] 354.7
127 2024-11-0117:02] 352.5
128 2024-11-0117:03| 351.4
129 2024-11-0117:04] 350.3
130 2024-11-0117:05| 350.0
131 2024-11-0117:06| 349.3
132 2024-11-0117:07] 350.1
133 2024-11-0117:08| 349.8
134 2024-11-0117:09] 350.1
135 2024-11-0117:10| 349.9
136 2024-11-0117:11) 349.7
137 2024-11-0117:12] 350.2
138 2024-11-0117:13| 349.7
139 2024-11-0117:14| 3445
140 2024-11-0117:15| 341.7
141 2024-11-0117:16| 339.6
142 2024-11-0117:17| 337.2
143 2024-11-0117:18| 335.6
144 2024-11-0117:19| 313.0
145 2024-11-0117:20| 297.5
146 2024-11-0117:21| 287.4
147 2024-11-0117:22| 279.5
148 2024-11-0117:23| 273.2
149 2024-11-0117:24| 268.6
150 2024-11-0117:25| 264.3
151 2024-11-0117:26| 260.7
152 2024-11-0117:27| 257.2
153 2024-11-0117:28| 280.6
154 2024-11-0117:29| 291.6
155 2024-11-0117:30| 294.0
156 2024-11-0117:31] 295.6
157 2024-11-0117:32] 296.5
158 2024-11-0117:33| 296.7
159 2024-11-0117:34| 284.7
160 2024-11-0117:35| 270.9
161 2024-11-0117:36| 262.3
162 2024-11-0117:37] 255.9
163 2024-11-0117:38| 250.7
164 2024-11-0117:39| 246.4




165 2024-11-0117:40| 2435
166 2024-11-0117:41] 240.5
167 2024-11-0117:42| 237.8
168 2024-11-0117:43] 235.5
169 2024-11-0117:44| 233.0
170 2024-11-0117:45| 2314
171 2024-11-0117:46| 229.7
172 2024-11-0117:47| 228.4
173 2024-11-0117:48| 226.9
174 2024-11-0117:49| 226.2
175 2024-11-0117:50| 224.4
176 2024-11-0117:51) 2229
177 2024-11-0117:52| 221.7
178 2024-11-0117:53| 220.7
179 2024-11-0117:54| 219.5
180 2024-11-0117:55| 218.6
181 2024-11-0117:56| 217.7
182 2024-11-0117:57| 216.2
183 2024-11-0117:58| 215.1
184 2024-11-0117:59| 214.2
185 2024-11-0118:00| 213.2
186 2024-11-0118:01) 2125
187 2024-11-0118:02| 211.7
188 2024-11-0118:03| 210.4
189 2024-11-0118:04| 209.4
190 2024-11-0118:05| 208.5
191 2024-11-01 18:06| 207.9
192 2024-11-0118:07| 207.1
193 2024-11-01 18:08| 206.3
194 2024-11-0118:09| 205.3
195 2024-11-0118:10| 204.6
196 2024-11-0118:11) 203.7
197 2024-11-0118:12| 203.3
198 2024-11-0118:13| 202.8
199 2024-11-0118:14|  202.0
200 2024-11-0118:15| 201.2
201 2024-11-0118:16| 200.6
202 2024-11-0118:17| 199.5
203 2024-11-0118:18| 199.2
204 2024-11-0118:19| 198.3
205 2024-11-0118:20| 197.6
206 2024-11-0118:21| 197.0
207 2024-11-0118:22| 196.7
208 2024-11-0118:23| 196.0
209 2024-11-0118:24| 195.9
210 2024-11-0118:25| 195.6
211 2024-11-0118:26| 194.8
212 2024-11-0118:27| 194.2
213 2024-11-0118:28| 193.8
214 2024-11-0118:29| 193.2
215 2024-11-0118:30| 192.3
216 2024-11-0118:31] 192.1
217 2024-11-0118:32| 191.4
218 2024-11-0118:33] 191.2
219 2024-11-0118:34| 190.3
220 2024-11-0118:35| 189.9
221 2024-11-0118:36] 190.1
222 2024-11-0118:37| 189.4
223 2024-11-0118:38| 188.6
224 2024-11-0118:39| 188.4
225 2024-11-0118:40| 187.9
226 2024-11-0118:41) 187.3
227 2024-11-0118:42| 186.9
228 2024-11-0118:43| 186.3
229 2024-11-0118:44| 186.1
230 2024-11-0118:45| 185.5
231 2024-11-0118:46| 185.2
232 2024-11-0118:47| 184.7
233 2024-11-0118:48| 184.0
234 2024-11-0118:49| 183.6
235 2024-11-0118:50| 183.7
236 2024-11-0118:51| 183.2
237 2024-11-0118:52| 182.8
238 2024-11-0118:53| 182.6
239 2024-11-0118:54| 182.4
240 2024-11-0118:55| 182.0
241 2024-11-0118:56| 181.4
242 2024-11-0118:57| 1813
243 2024-11-0118:58| 180.9
244 2024-11-0118:59| 180.9
245 2024-11-01 19:00| 180.5
246 2024-11-0119:01| 180.6
247 2024-11-0119:02| 180.2
248 2024-11-0119:03| 180.5
249 2024-11-0119:04| 179.9
250 2024-11-0119:05| 179.7
251 2024-11-0119:06| 179.6
252 2024-11-0119:07| 179.0
253 2024-11-01 19:08| 178.5




254 2024-11-0119:09| 178.3
255 2024-11-0119:10| 177.4
256 2024-11-0119:11) 177.3
257 2024-11-0119:12| 176.9
258 2024-11-0119:13| 176.8
259 2024-11-0119:14| 176.5
260 2024-11-0119:15| 176.6
261 2024-11-0119:16| 176.2
262 2024-11-0119:17| 176.3
263 2024-11-0119:18| 176.0
264 2024-11-0119:19| 175.9
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OFFICE OF AIR QUALITY PLANNING AND STANDARDS
RESEARCH TRIANGLE PARK, NC 27711

November 13, 2024

Mr. Guillaume Thibodeau-Fortin, P. Eng.
Laboratory Manager

Stove Builder International, Inc.

250, De Copenhague
St-Augustin-de-Desmaures (Qc)

G3A 2H3, Canada

Dear Mr. Thibodeau-Fortin,

| am writing in response to your letter dated September 24, 2024, in which you request approval of an alternative
test method for demonstrating compliance with New Source Performance Standard (NSPS) 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 correspondence, you seek an alternative test method and testing
procedures for use when conducting testing on the Stove Builder International Inc. (SBI) SR 3.2 Series residential
wood heater. Currently, as required by section 60.534(a)(2) of Subpart AAA, a manufacturer, when using the 2020
cord wood alternative compliance option, must have their appliance tested by an EPA-approved test laboratory
and the testing conducted with cord wood using an alternative cord wood test method approved by the EPA
Administrator or their delegated authority to establish the certification test conditions and the particulate matter
(PM) emission values.

You request to use the specified modifications, detailed below, coupled with NYSERDA Test Method for
Certification of Cordwood-Fired Stoves Under the 2015 New Source Performance Standard (attached) as the
alternative cord wood test method to certify the SBI SR 3.2 Series model line. In your request, you state that the
SBI SR 3.2 Series is an automatically controlled room heater and that you are seeking a cord wood alternative test
method to use for this compliance testing. You also state, in your request letter, that your appliance has a usable
firebox volume of 1.90 ft3 with an overall firebox volume of 3.15 ft3. You state that this Series will include a
freestanding version as well as a built-in wall version of the heater with the exact same firebox (dimensional,
refractory and components). To meet the requirements of the 2015 New Source Performance Standard to test the
heater at the lowest achievable burn rate, you propose to test the heater in the freestanding version. This version
uses a non-insulated black pipe as chimney connector, and combustion may be slightly slower in the freestanding



version, however, self-regulated combustion will keep the firebox to a proper combustion temperature with its
internal temperature sensors. You state that differences between these two models are minor. Because the
nominal length of your usable firebox is 22.111 inches, you state that you will use cord wood fuel with a nominal
length of 18.0in length, loaded in East-West fashion, for testing which represents 80% to 95% of the usable firebox
width (the longest dimension). In your request, you state that you would like to use Big Leaf Maple cord wood for
compliance testing. This fuel is among the allowable fuel species specified in the fuel load calculator that
accompanies the NYSERDA Test Method for Certification of Cordwood-Fired Stoves Under the 2015 New Source
Performance Standard.

We understand from your request, that you also seek to use several alternative testing procedures, detailed in the
second list below, when conducting sampling as required by 40 CFR 60.534(c), which requires that PM emission
concentrations be measured using ASTM E2515-11 Standard Test Method for Determination of Particulate Matter
Emissions Collected by a Dilution Tunnel (ASTM E2515-11).

Based on the information you have provided and with the caveats set forth below, we are approving your request
to use the NYSERDA Test Method for Certification of Cordwood-Fired Stoves Under the 2015 New Source
Performance Standard as the alternative cord wood test method when conducting certification testing as required
by Subpart AAA, section 60.534(a)(2) on the SBI SR 3.2 Series room heater with ASTM E-2515 using the
modifications detailed below.

Here are the proposed revisions of the “NYSERDA Test Method for Certification of Cordwood-Fired Stoves Under
the 2015 New Source Performance Standard”’:

1. Section 1.5.2 and 13.9 — Additional information:
a. 10-minute average data is to be calculated as follows:

i On B415.1 spreadsheet, the weight remaining on the scale and elapsed time is real time,
at every minute.

ii. All other parameters (CO, CO2, 02, Flue temperature and ambient temperature) are
averaged using a 10-minute rolling average of the following data point. For example, at
t=0, weight is weighto, CO/CO2/Flue/Ambient are the average from t=0 to t=9. At t=1,
weight is weight1, CO/CO2/Flue/Ambient are the average from t=1 to t=10, etc.

2. Section 3.19 — Additional information:
a. The locked version of the Fuel Load Calculator to be used is dated 8/7/2023.
3. Section 5.1 — Additional information:
a. Acomplete copy of the Owner’s manual must be provided to the test laboratory one day prior to
the day of testing. All fuel loading details must meet the requirements of Section 11 in the



4. Section
a.

5. Section
a.

NYSERDA Test Method for Certification of Cordwood-Fired Stoves Under the 2015 New Source
Performance Standard.

All certification test procedures must be consistent with the Owner’s manual and the
manufacturer may not provide other operating instructions to the test lab.

All fuel loading procedures and air control / door closing procedures must be included in the
Owner’s manual. This includes necessary bypass operating instructions/ information required in
Section 11.6.5.1 of The NYSERDA Test Method for Certification of Cordwood-Fired Stoves Under
the 2015 New Source Performance Standard, as well as required fuel piece length information
required in section 11.3.4.1.3 of that test method.

Kindling and start-up instructions in the owner’s manual are limited to top-down start, or bottom-
up start direction. For the purposes of this testing, a bottom-up start will be required. There must
be no discussion regarding fuel spacing and piece size in the instructions to the lab. However,
general guidance on kindling and start-up fuel arrangement can be supplied (e.g., Split the start-
up fuel piece into 6 pieces, use between 10-15 pieces of kindling, put the biggest pieces on the
bottom and the smallest on top, stack into 5 to 7 layers). For the purposes of this testing, kindling
and start up fuel requirements will be determined by the fuel load calculator.

The Owner’s manual information may inform the test laboratory on appliance operation however
NO INSTRUCTIONS IN THE OWNER’S MANUAL MAY OVERRIDE ANY REQUIREMENT OF THIS TEST
METHOD, ASTM E-2515, The NYSERDA Test Method for Certification of Cordwood-Fired Stoves
Under the 2015 New Source Performance Standard OR ANY provision stipulated in 40 CFR 60,
Subpart AAA.

5.5.2 — Modification of the requirement:

SR 3.2 Series are wood heaters with electronically controlled air intakes. This wood heater series
is not intended to be used without electricity. If a power outage occurs when a user is burning
wood in his wood heater, the air controls will go to a “Fail Safe Mode” position using mechanical
springs. This way, the combustion can be terminated safely. Precisely, primary air from under the
coal bed will be fully closed, primary air wash will be approximately halfway opened (medium
burn rate condition) and secondary air will be fully opened.

11.2 — Additional information:

Overall firebox dimensions and usable firebox dimensions must have been provided to EPA prior
to alternative method approval. In addition, the usable firebox dimensions must be illustrated in
the Owner’s manual with instructions to the end user for appropriate fueling/loading.

Overall firebox volume and usable firebox volume must also be reported in the test report and
must agree with dimensions stated in this letter.

Fuel load density must be based on the usable firebox dimensions listed below in this alternative
test method approval.

i Onthe SR 3.2 Series, the Usable Firebox Volume (UFV) is smaller than the Overall Firebox
Volume. The reason for this is because wood should not be placed between the glass
and the andirons or above the Max Load indicator. As provided, the Owner’s Manual
for the SR 3.2 Series specifies:

“The images below show the space in the firebox where the logs are to be placed. It



is important to always respect this space and not to put logs in the grid area marked
with an X. The marked area is defined by the space between the glass and the andirons
and above the “MAX LOAD” marking which represent where most of the secondary
combustion air is injected inside the firebox. Leave enough space between the logs for
good air circulation. Using more than the usable firebox volume for loading wood will
result in poor combustion. The Usable firebox volume of 1.90 ft3 shown below is the
one used during EPA emissions certification. The recommended log length for this

wood heater is 16 inches. Fuel specie and length used for the EPA certification will be
Big Leaf Maple and 18 inches long. “

[

&

Figure 2 - Zone marked with X is not in the usable firebox volume

ii. SR 3.2 Series UFV calculation:
UFV = Vtrap — 2V5iqe — Vfront

_ (25.221+19.0)
2

X 13.693 X 11.5 = 3,481.7 in?

Vtrap
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Viige = | (1896 X 0.694) + (0.338 X 0.354) + ( ———— | | X 14.042 = 21539 in
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3

(25.221 + 24.382)

)25

) =151.1in3

Vrront = ((2.355 x 1.848) + ( .
UFV = 3481.7 — 2 x 21.5 — 151.1 = 3287.5 in®

3287.5
123

= 1.903 ft3

UFV =

Please note that CAD models give a volume of 3309.045 in3. This calculation is 0.65% under the CAD volume which

is representative.
iii. SR 3.2 Series UFV schematic:
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1.3 Firebox Information |
Firebox Shape:  Cubic i F:;ﬂindrica
[Firebox width: 2211 in.
[Firebox depth: 1269 in.
[Firebox height: 1150  in.
Ivolume adjustment: 0112 |i®
[Firebox Net Volume: 1903 |it°

i.  Volume adjustment represent the 2 small side volumes remove as well as the front
volume removed. It can be calculated as follow:

Vadj = 2Vside +Vrad
Vadj = 2x21.539+151.1 = 194.178 in® = 0.112 f£*

ii. Firebox depth of 13.693 inches is measured from the back of the firebox up to the
steel andirons at the front of the firebox. Refer to the UFV drawing above for more
details.

iii. Firebox height of 11.5 inches is the dimension measured from the bottom of the
firebox up to the “MAX LOAD” marking. The volume above is for mixing and secondary
combustion. Refer to the UFV drawing above for more details.

iv. Firebox width of 21.111 inches is the width measured in the middle of the dept, from
side firebrick to the other. It represents the average width of the firebox Refer to the
UFV drawing above for more details.

The Overall firebox volume (OFV) is for marketing purposes only. The overall firebox calculation
is not intended to be used for testing, as it includes areas of the firebox that the test fuel load is
not permitted to be placed into. This area is a buffer zone to allow an easier fuel insertion, to
prevent ash spillage and to allow the air wash to work properly. The calculation
presentedbelow approximates the volume a consumer could easily confirm using a measuring
tape. As provided, the Owner’s Manual for the SR 3.2 series specifies:

“The overall firebox calculation is an approximation and is not intended to be used for
loading wood. This volume includes a buffer zone to allow an easier fuel insertion, prevent
ash spillage and allow the air wash to work properly. IMPORTANT, NO FUEL SHOULD BE
ADDED ABOVE THE MAX LOAD INDICATOR OR ABOVE 11 1/2” ABOVE THE BOTTOM
PLATE.”

i.  SR3.2 Series Overall firebox volume (OFV) Calculation:



Tl ]

OFV = 22.25x 16.813 x 14.563 = 5447.9 in®

. 5447.9 315 £
IRV

6. Section 11.3.6 — Additional information:

a. Inthe Fuel Load Calculator, it is acceptable to have a different actual # of pieces than
the target # of pieces as long as the fuel load weight and the fuel pieces weight are
respected.

7. Section 11.6.8.4.4 — Modification to the requirement:

a. Ifthedoorcan’tremain cracked to 1 inch because of a mechanical constraint (seal along
the door hinge), then it may be backstopped at the 1” mark (held in place) or it may be
cracked to the closest resting position, but no less than 1 inch.

8. Section 11.6.11.3.4.2— Additional information:

a. The heat output setting can be set to lowest burn rate before the end of the 10-minute

period as it is suggested by the word “may”.
9. Section 11.10.1.2—- Additional information:

a. Afourthtest run must be done without external power, and these data reported within the
compliance test report, however these data will not be part of the average emission rate
for compliance with the rule. Power outage may happen unexpectedly at a specific
moment of combustion, and EPA requires data on emissions resulting during a failure
mode impacting this appliance. We recommend to de-energized the appliance at the
beginning of L4 phase to conduct this test. You state that without electricity, the user’s
manual will recommend keeping the door open for a longer period (for example, 5
minutes), to ensure proper ignition. In normal operating conditions, the door can be




closed earlier than the 5-minute period due to the self-regulated combustion.

10. Section 14.2.1- Additional information:

a.

Since ASTM E2515 sampling of PM emission rate is done for the whole test run (L1 to
L4 on the same filters), then the PM emission rate reported by phase will be done using
TEOM data.

11. Additional requirements:

a.
b.

Emissions must be measured and reported from all test runs.

The NYSERDA Test Method for Certification of Cordwood-Fired Stoves Under the 2015
New Source Performance Standards is meant to be run in triplicate, with no test runs
excluded (no option to replace one test run with two others) and the reported test
result is the average value of these three replicate tests.

The trains must not be disassembled until after a post-test leak check is performed.
The blowers of the SBI SR 3.2 Series are operated automatically. They will turn ON at
highest speed when temperature reaches a kick in point and will turn OFF at another
kickoff point temperature measured inside the wood heater. The testing must be
conducted with the blowers engaged in automatic mode.

Per section 11.6.7.1 of the NYSERDA Test Method for Certification of Cordwood-Fired
Stoves Under the 2015 New Source Performance Standards, section 11.6.7.2 all test
runs must be video recorded in their entirety or at least at 1-minute intervals, and
remote witness capability must be made available by the test lab upon request.

The laboratory will follow Technical Information Document 024 - Memo on Rounding and Significant
Figures for rounding conventions: https://www.epa.gov/emc/technical-informationdocument-024-
memo- rounding-and-significant-figures

The following subjects are items of ASTM E2515-10 to be modified:

1.

Section 9.2.2 — Modification of requirement:

a.

Tunnel flow rate must be sufficient to maintain tunnel temperature below 125 °F
(maximum) and 113 °F on a 10-minute rolling average, excluding periods when the
appliance door is open. Two exceedances are allowed of the 10-minute rolling average
points in each test run. The tunnel relative humidity must be below 90% humidity at
80°F (ASTM E2515-11 minimum filter temperature as required in this alternative test
method) based on 1-minute data excluding periods when the appliance door is open.
i. Optionally, real-time tunnel dewpoint temperature measurements recorded at
a minimum rate of one reading per minute can be made to override the
maximum tunnel temperature requirement (125°F maximum and 113°F on a
10-minute rolling average). One-minute dewpoint temperature measurements
in the dilution tunnel must be below the one-minute ASTM E2515-11 filter
temperature measurement. If there is an exceedance of the tunnel dewpoint
temperature above the ASTM E2515-11 filter temperature, then the test run is
invalid and must be repeated.



ii. As an alternative to 1.a.i, the tunnel relative humidity may be measured using
a psychrometer to measure the wet bulb temperature in the dilution tunnel.
These measurements must be taken and recorded, at a minimum of every 2
minutes. ASTM E0377-15 Standard Test Method for Measuring Humidity with
a Psychrometer (the Measurement of Wet- and Dry- Bulb Temperatures) may
be followed for these purposes.

b. With respect to the last sentence in ASTM E2515-11 section 9.2.2, you are excluded from the
following requirement: “The maximum tunnel flow rate shall not exceed five times the minimum

flow rate determined as shown in 9.2.4.”

2. Section9.8.1, 10.2.1 and 11.7 — Additional requirements:

a.
b.
C.

The filter temperature must be maintained between 80 and 90 °F during testing.

Filters must be weighed in pairs using EPA ALT-154.

Only one point per sampling train is allowed outside the + 10 percent proportionality
range per test run.

Non-desiccated post-test filter weights must be taken within an hour after the
post-test leak check. These initial weights must be included in the test report.

Oven drying desiccation is not allowed.

Dual train comparison (precision) must be calculated in terms of percent difference
between the two sample trains and in terms of calculated emissions difference on a
g/kg basis. These values must both be clearly reported for each test run.

Negative filter weights must be discussed in the test report. Where negative mass (i.e.,
filter material left on O-rings and gaskets) is subtracted from the overall PM mass, the
resultant PM mass must be reported with the mass subtracted and with the mass not
subtracted for comparison purposes. Given the gravimetric procedures in ALT-154 we
do not expect to encounter any negative mass issues with the filters but if any should
be present there must be a full discussion in the test report on how this may have come
to be the case and what impact it may have on the measured emissions.

3. Section9.5.2 to 11.4.2 — Additional requirement:

a.

Ambient background sampling and filter collection must be conducted per the
NYSERDA Test Method for Certification of Cordwood-Fired Stoves Under the 2015 New
Source Performance Standards, Section 11.12ASTM E2515-11, section 4.3 and all other
method specific room air sampling requirements.

4. Sections 9.6.4 through 9.6.5.1 - Additional requirement:

a.

Particulate matter emission concentrations must be measured with ASTM E2515-11
with the following exceptions, eliminate section 9.6.5.1 of ASTM E2515-11 and perform
the post-test leak checks as specified below:

i. Post-Test Leak Check: A leak check of each sampling train is mandatory at the
conclusion of each sampling run before sample recovery. The leak check must
be performed in accordance with the procedures of ASTM E2515-11, section
9.6.4.1, except that it must be conducted at a vacuum equal to or greater than
the maximum value reached during the sampling run. If the leakage rate is
found to be no greater than 0.0003 m3/min (0.01 cfm) or 4% of the average



sampling rate (whichever is less), the leak check results are acceptable. If a
higher leakage rate is obtained, the sampling run is invalid.
b. Additionally, if a component change of either sampling train is needed during sampling,
then perform the leak check specified below:

i. Leak Checks During Sample Run: If, during a sampling run, a component (e.g.,
filter assembly) change becomes necessary, a leak check must be conducted
immediately before the change is made. Record the sample volume before and
after the leak test. The sample volume collected during any leak checks must
not be included in the total sample volume for the test run. The leak check must
be done accordingto the procedure outlined in ASTM E2515-11, section 9.6.4.1,
except that it must be done at a vacuum equal to or greater than the maximum
value recorded up to that point in the sampling run. If the leakage rate is found
to be no greater than 0.0003 m3/min (0.01 cfm) or 4% of the average sampling
rate (whichever is less), the leak check results are acceptable. If a higher leakage
rate is obtained, the sampling run is invalid.

c. NOTE: Immediately after component changes, leak checks are optional but highly
recommended. If such leak checks are done, the post-test leak check procedure
referenced above shall be used.

When using ASTM E2515-11 to conduct first hour PM sampling as required by 60.534(d), these changes
and modifications must be made:

1. To determine the first hour PM emissions as required by 60.534(d), the NYSERDA Test Method
for Certification of Cordwood-Fired Stoves Under the 2015 New Source Performance Standards,
section 10.2.3, requires the use of a TEOM to report the first-hour emission rate, to provide
data for phased emissions, and real-time data reporting requirements. All TEOM
measurements shall run through the entirety of the test to obtain full run data.

2. Note: NO ASTM E2515 SAMPLING WILL BE DONE FOR THE FIRST HOUR EMISSIONS.

Finally, “NYSERDA Test Method for Certification of Cordwood-Fired Stoves Under the 2015 New Source
Performance Standard”” dated November 1, 2023"” will be used with the caveat above in conjunction with
ASTM E2515-11 to measure particulate emission concentrations and CSA B415.1-10 to measure
efficiencies and CO emission rates.

All other requirements of the NYSERDA Test Method for Certification of Cordwood-Fired Stoves Under
the 2015 New Source Performance Standards and ASTM E2515-11 must be followed during the testing,
and all requirements of 40 CFR part 60, Subpart AAA must be satisfied and described in your test report.
This approval is based on the understanding that the lowest heat output (Btu/hr) setting on the SR 3.2
Series room heater available to the user will correspond to the lowest burn rate to be evaluated during
certification testing and the test report will fully document that the certification testing was conducted
as such. This is consistent with section 60.534(a)(1) of Subpart AAA, which states, "the burn rate for the



low burn category must be no greater than the rate that an operator can achieve in home use and no
greater than is advertised by the manufacturer or retailer."

A copy of this letter must be included in any certification test report where this alternative test method
determination is used for compliance to 40 CFR 60, Subpart AAA requirements.

If you have additional questions regarding this approval, please contact me at 919-541-4790 or
Jjohnson.steffan@epa.gov.

Sincerely,

Steffan M. Johnson
Group Leader
Measurement Technology Group

attachment

cc: Sara Ayers — EPA/OECA/OC
Shannon Banner — EPA/OAQPS/SPPD
James Hemby — EPA/OAQPS/AQAD
Eleana Little — EPA /OECA/OC
Rafael Sanchez — EPA/OECA

Bill Schrock - EPA/OAQPS/SPPD
Phil Sebasco — EPA /OECA/OC

Nick Swanson — EPA/OAQPS/SPPD
Michael Toney — EPA/OAQPS/AQAD
Chet Wayland — EPA/OAQPS/AQAD
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NYSERDA Test Method for Certification of Cordwood-Fired Stoves Under the 2015
New Source Performance Standard

Note: This method does not include all the specifications (e.g. equipment and supplies) and procedures
(e.g., sample and analytical) essential to its performance. Some material is incorporated by
reference from other methods. Therefore, to obtain reliable results, persons using this method
shall have a thorough knowledge of at least the following EPA Tests:

o Method 1- Sample and Velocity Traverses for Stationary Sources

. Method 2- Determination of Stack Gas Velocity and Volumetric Flow Rate (Standard Type Pitot
Tube)

o Method 3 — Gas Analysis for the Determination of Dry Molecular Weight

. Method 4 — Determination of Moisture Content in Stack Gases

o Method 5G — Determination of Particulate Matter from Wood Heaters (Dilution Tunnel Sampling
Location)

o Method 10 - Carbon Monoxide - Instrumental Analyzer

o Method 28 — Certification and Auditing of Wood Heaters

1.  Scope and Application

1.1. This test method specifies operation and fueling for certification and auditing of manually fed
wood-fired stoves and heaters with manual or automatic controls.

1.2. This test method measures particulate matter (PM) emissions, heat output, and efficiency.

1.3. Carbon monoxide emissions are measured per CSA B415.1 Performance Testing of Solid-Fuel-
Burning Heating Appliances.

1.4. Particulate emissions are measured using the dilution tunnel method.

1.4.1. As specified in ASTM E2515-11, Standard Test Method for Determination of Particulate
Matter Emissions Collected in a Dilution Tunnel, with modifications described in Section
10.1 of this test method.

1.4.2. Using the Tapered Element Oscillating Microbalance (TEOM) continuous PM method as
detailed in this test method.

1.5. Efficiency using CSA B415.1 with the following exceptions:
1.5.1. No substitution of data is allowed.
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1.6.
1.7.

1.8.

1.9.
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1.5.2. 10-minute average data must be used to calculate efficiency

Analyte. Particulate matter (PM). No CAS number assigned.

Applicability. This method is applicable for the certification and auditing of wood space heaters
that burn cordwood fuel. The test quantifies PM and CO emissions and provides overall
efficiency ratings, maximum burn time, and heat output.

Data Quality Objectives. Adherence to the requirements of this method will enhance the quality
of the data obtained from air pollutant sampling methods.

Distinguishing features of appliances covered by this standard include:

1.9.1. Cordwood fuel is hand-fed into the firebox.

1.9.2. A chimney or vent that exhausts combustion products from the appliance.

1.10. The values stated are to be regarded as the standard, whether in I-P (British) or SI units. The

values given in parentheses are for information only.

1.11. Data Quality Objectives.

2.2

2.3.

3.
3.1.

1.11.1.Adherence to the requirements of this method will enhance the quality of the data obtained

from air pollutant sampling methods.

1.11.2. Measurement of emissions and heating efficiency provides a uniform basis for comparison

of product performance that is useful to the consumer. It is also required to relate emissions
produced to useful heat production.

1.11.3. This is a laboratory method intended to capture operating periods that are representative of

actual field use without excessive test burden.

Referenced Methods

NYSERDA Standard Operation Procedures for use of a Thermo Scientific 1405-D TEOM™ in a
dilution tunnel with wood-fired stoves, hydronic heaters, and furnaces

ASTM 2515-11: Test Method for Determination of Particulate Matter Emissions Collected by a
Dilution Tunnel.

CSA B415.1 Performance Testing of Solid-Fuel-Burning Heating Appliances.

Definitions

Aborted Test Run — The run shall be considered aborted if a force majeure event occurs, such as a

power outage or equipment operation failure. Aborted test runs are treated differently than
incomplete or invalid test runs.
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3.2

3.3.

34.

3.5.

3.6.

3.7.

3.8.

3.9.

3.10.

3.11.

3.12.

3.13.
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Active Period — the active period of a test is defined as the following events: (1) Door opening and
closing, damper adjustments, adjustments of air controls, (2) Kindling and start-up wood within the
stove and prior to ignition; (3) Coal bed raking, ((4) Fuel pieces before loading; (5) Fuel in firebox
immediately after loading, (6) Fuel adjustments; (7) End of the test run coal bed conditions (this
requires opening the door at the end of test), or (8) any other event where the user engages with the
appliance.

Appliance — a wood heater capable of and intended for space heating defined in the applicable
regulation. The appliance includes a combustion chamber, combustion air settings, operating
controls, and a thermostat if specified, and any other accessory required for standard operation,
such as a barometric damper.

Automatically controlled appliance — an appliance whose air controls are controlled automatically
controlled throughout the appliance operation and can only be disabled by a technician or when in
a power-out mode. Appliances controlling air for portions of a burn cycle are not automatically
controlled appliances for this test method.

Centroidal Area — means the central area of the stack or duct that is no greater than 1 percent of
the stack or duct cross-section. This area has the same geometric shape as the stack or duct.

Certification or audit test — a series of at least three test runs (four runs, if use of a fan is an
option) conducted for certification or audit purposes that meets the specifications detailed in this
protocol.

Chop — using a poker or another piece of wood to strike a piece of the fuel charge to break it into
smaller pieces.

Coal-bed Stirring — prior to adding a new fuel charge, using a poker or piece of wood to stir or
level the coal bed of the appliance for the sole purpose of ensuring ease of loading of the fuel
charge. No special formations can be made, such as creating coal bed formations or pushing coals
to one side or creating slopes with the coals.

Data recorder — The equipment that permanently records the concentrations reported by the
analyzers.

Drift — Difference between pre and post run calibration system bias (or system calibration error)
checks at a specific calibration concentration level.

East-west stove — a stove where the firebox dimension parallel to the loading door is greater or
equal to the stove depth measurement. Logs are loaded so that they are viewed on the long length
of the stove.

Emission factor — the emission of a pollutant expressed in mass per unit of energy (typically)
output from the appliance.

Firebox — the portion of the chamber in the wood heater in which the test fuel charge is placed
and combusted.
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Firebox depth — the horizontal length of the fire chamber dimension measured perpendicular to
the loading door. The manufacturer can only subtract the volume of the actual firebox if fuel
cannot be loaded in the area removed from the firebox volume. If the manufacturer believes that a
portion of the firebox depth is not usable for firebox volume calculation, photo documentation

and a written basis must be included in the test report.

Firebox Height — the vertical distance extending above the top of the firebox to the floor of the
firebox. Firebox height is not necessarily uniform. The measurement must account for variations
caused by internal baffles, air channels, or other permanent obstructions. The manufacturer can
only subtract the volume of the actual firebox if fuel cannot be loaded in the area removed from
the firebox volume. The manufacturer can only subtract the volume of the actual firebox if fuel
cannot be loaded in the area removed from the firebox volume.

Firebox width — the horizontal fire chamber dimension that is parallel to the loading door. The
manufacturer can only subtract the volume of the actual firebox if fuel cannot be loaded in the
area removed from the firebox volume. If the manufacturer believes that a portion of the firebox
width is not usable for firebox volume calculation, photo documentation and a written basis must
be included in the test report.

Flue Gas Measurement System — All the equipment used to measure stack gas components of
interest. This system comprises five major subsystems: sample acquisition, sample transport,
sample conditioning, gas analyzer, and data recorder.

Fuel Adjustment — manipulations to the fuel charge to reflect typical owner practices that allow
the cordwood fuel to burn appropriately during the test period. A fuel adjustment includes minor
changes in fuel placement. It does not include chopping the wood, stirring the coal bed, or
reorganizing fuel placement.

Fuel load calculator — The locked excel spreadsheet tool that determines the allowable test fuel
load weights and required piece sizes for each individual load.

Fuel loading direction — For loads 2, 3, and 4 fuel shall be loaded based parallel to the dimension
with the largest value. If the firebox length and width are within 2, fuel shall be loaded in an
cast/west fashion, parallel to the loading door. A crisscross configuration is allowed for L1 but
cannot be used as a load configuration for loads 2, 3, or 4.

Gas analyzer — Instrument that measures and transmits an output proportional to a gas
concentration.

Incomplete Test Run — Any test run that does not successfully complete all six test phases
continuously due to stopped fuel combustion or other appliance issues, as detailed in Section
12.24.11.

Invalid Test Run — Any complete or partial test that does not meet the specifications detailed in
this test method as the fault of the system operation.
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Kindling pieces — small pieces of wood less than 1” in diameter. No bark or moisture
requirements for these pieces, however kindling pieces shall not be dried or stored anywhere but
in laboratory ambient conditions. Kindling length shall be of the same wood species as the fuel

charge length. Individual kindling pieces may weigh no less than 1.5 ounces.
Large fuel pieces — pieces that are larger for the appliance as defined by the fuel load calculator.

L1 Start-up — period of the test when the unit has kindling and startup fuel under the conditions
described in Section 11.6.7.

L2 High-fire Phase — period of the test when the unit has a small coal bed and the stoves air
settings are fully open. It is intended to replicate periods when homeowners are trying to quickly
heat an area, shortly after starting or restarting the appliance.

L3 Maintenance-fire phase— period of the test when a fire is maintained with a medium-sized
coal bed, and a smaller batch of wood made up of two large pieces. This is intended to simulate a
period when the operator is trying to maintain consistent heat output.

L4 Low-burn Rate Phase — period of the test when the stove has a large coal bed, the stove is
fully loaded, and the adjustable air settings are set to produce the lowest possible burn rate and
have the lowest air settings. It is intended to simulate when the operator is trying to maintain heat
over a long time, such as overnight or while away for significant periods of time.

North-south stove — a firebox that has its longest dimension measurement perpendicular to the
loading door. In this stove type, logs are loaded so that the ends of the fuel are viewed when
loaded.

Phase — A distinct period in the test run with its own operational procedures and conditions.

Primary air supply — air supply that introduces air to the wood heater in the combustion chamber
and is adjusted to target a desired burn rate. The wood heater manufacturer or test facility can
document this through design drawings.

Secondary air supply — air supply that introduces air to the wood heater such that the burn rate is
not altered by more than 10 percent when the secondary air supply is adjusted during the test run.
The wood heater manufacturer or test facility can document this through design drawings that
show the secondary air is introduced only into a mixing chamber or secondary chamber outside
the firebox.

Significant figure — is any digit that is necessary to define the specific value or quantity. Zeros
may be used either to indicate a specific value, like any other digit or to indicate the magnitude of
a number.

Small fuel pieces — pieces that are small for the appliance as defined by the fuel load calculator.

Starter fuel — pieces of cordwood that can be smaller than small and large pieces but larger than
kindling, as defined by the fuel load calculator.
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3.37. System calibration mode — The introduction of calibration gases into the measurement system at
the flue gas inlet probe upstream of conditioning components, filtration, and flue gas sample

transport equipment.

3.38. Test data — means the data for all test runs conducted on the wood heater, including any data
collected during failed and invalid runs and includes records of preparation of standards,
identification of equipment used and personnel present, records of calibrations, raw data sheets
for field sampling, raw data sheets for field and laboratory analyses, chain-of-custody
documentation, and example calculations for reported results.

3.39. Test facility — the area in which the wood heater is installed, operated, and sampled for emissions.

3.40. Test fuel charge— the collection of test fuel pieces used in each of the four phases of the test run.
L2, L3, and L4 recommend that at least 75% of the individual pieces with at least 80% bark on
one side of the fuel piece. Bark shall not be removed for certification testing. Any fuel charge that
suggests bark was purposely removed or shaped shall be deemed invalid. Examples of fuel piece
manipulation are provided in Section 11. If 75% of the fuel load pieces for L2, L3, and L4 do not
have bark, document in the test report, and provide a basis for the lack of bark.

3.41. Test fuel load — the group of test fuel pieces that are loaded, as specified by phase, throughout the
test run.

3.42. Test fuel loading — the arrangement of the test fuel charge.
3.43. Total run fuel load — the amount of wood burned during the entire test run.

3.44. Test fuel loading density — the calculation determining the weight of the as-fired test fuel load.
The calculation is based on the usable volume of the firebox.

3.45. Test run — an individual emission test that includes the four operational phases required by the
fueling protocol.

3.46. Usable firebox volume — the calculated volume of the firebox determined using its height, width,
and depth as defined in this section. This calculation represents the area where wood is likely to
be loaded. If the manufacturer claims that portions of the firebox may not be used in the
calculation, a justification must be submitted with the test report. If the justification is not
approved, the test results will be deemed unrepresentative for certification purposes. It is highly
recommended that manufacturers obtain regulatory approval if making claims that portions of the
firebox are not appropriate for inclusion in the calculation.

3.47. Wood heater — an enclosed, wood-burning appliance capable of and intended for space heating or
domestic water heating, as defined in the applicable regulation.

4.  Interferences

None.
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Summary of Method

Particulate matter emissions are measured from a wood heater burning cordwood test fuel in a
test facility maintained at a set of prescribed ambient conditions. Procedures for operating the
appliance, measuring PM and CO emission rates, and methods for reducing data and calculating
results are provided.

Dilution Tunnel. A dilution tunnel following the specifications detailed in ASTM E2515-11 shall
be used for particulate measurements.

Particulate Matter: PM emissions are measured in a dilution tunnel specified in ASTM 2515-11
Standard Test Method for Determination of Particulate Matter Emissions Collected in a Dilution
Tunnel with exceptions as defined in Section 10.1. The flow rate in the dilution tunnel is
maintained at a constant rate throughout the test cycle and accurately measured. PM emissions
are measured in the dilution tunnel using both the filter method specified in ASTM 2515-11 and
with a Thermo model 1405-D using NYSERDA Standard Operation Procedures for use of a
Thermo Scientific 1405-D TEOM™ in a dilution tunnel with wood-fired stoves, hydronic
heaters, and furnaces.

Operation. Appliance operation is conducted on a cold-to-hot test cycle, meaning that the
appliance starts the first test run at room temperature and ends with the appliance in a heated
state. The second and third test runs may start at a slightly warmer temperature if the appliance is
designed to retain the heat from the first run. The appliance is operated at operational phases
representing start-up emissions, high heat demand, low heat demand, changing air conditions, and
refueling. To complete the certification test, the appliance shall complete three valid test runs for
manually air-controlled appliances and four test runs for appliances with automatic air controls.
Overall results average all valid test runs to determine the test results.

Repeatability.

5.5.1. For manual air control stoves, a series of at least three test runs are conducted for
certification or audit purposes.

5.5.2. For appliances with automatic air controls, a series of at least three test runs using automatic
controls and a single run completed with the heater and controls disconnected from any
external power source shall be conducted for certification and audit purposes.

Significance and Use

The measurement of particulate matter emission rates is an important test method widely used in
the practice of air pollution control.

6.1.1. These measurements, when approved by state or federal agencies, are often required for
the purpose of determining compliance with regulations and statutes.
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6.1.2. The measurements made before and after design modifications are necessary to
demonstrate the effectiveness of design changes in reducing emissions and make this

standard an important tool in manufacturers’ research and development programs.

Measurement of heating efficiency provides a uniform basis for comparison of product
performance that is useful to the consumer. It is also required to relate emissions produced to the
useful heat production.

Safety

Disclaimer. This method may involve hazardous materials, operations, and equipment. This test
method may not address all the safety problems associated with its use. It is the responsibility of
the user of this test method to establish appropriate safety and health practices and to determine
the applicability of regulatory limitations prior to performing this test method.

These tests involve combustion of wood, which releases substantial amounts of heat and
combustion products. The heating system also produces large quantities of very hot water and the
potential for steam production and system pressurization. Appropriate precautions must be taken
to protect personnel from burn hazards and respiration of products of combustion. Exposure of
personnel to unsafe levels of carbon monoxide must be avoided, and the use of continuous
ambient carbon monoxide monitoring is strongly recommended.

Equipment and Supplies. The following items are required for sample collection:

Anemometer. A device capable of detecting air velocities less than 0.10 m/sec (20 ft/min), for
measuring air velocities near the test appliance.

Appliance Flue.

8.2.1. Steel flue pipe extending to 8.5 +0.5 ft. (2.6 £0.15 m) above the top of the platform scale,
and above this level, insulated solid pack type chimney extending to 15 +1 ft. (4.6 £0.3 m)
above the platform scale, and of the size specified by the appliance manufacturer. This
applies to both freestanding and inserts type appliances.

8.2.2. Other chimney types (e.g., solid pack insulated pipe) may be used in place of the steel flue
pipe if the appliance manufacturer’s written appliance specifications require such chimney
for home installation (e.g., zero clearance appliance inserts). Such alternative chimney or
flue pipe must remain and be sealed with the appliance following the certification test. This
applies only to appliances requiring a specialized chimney.
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8.2.3. Solid pack insulated chimneys shall have a minimum of 2.5 cm (1 in.) solid-pack
insulating material surrounding the entire flue and possess a label demonstrating

conformance to U.L. 103 (incorporated by reference—see §60.17).

Appliance Platform Scale and Monitor. For monitoring of fuel load weight change. The scale
shall be capable of measuring weight to within 0.01 kg (0.02 1b.) and calibrated to NIST traceable
standards at least annually.

Barometer. Aneroid or another barometer capable of measuring atmospheric pressure to within
0.1 in. Hg ( 2.5 mm Hg) with an uncertainty of +/- 0.05 in. Hg (+/- 1.27 mm Hg).

CO Gas Analyzer. A continuous nondispersive infrared (NDIR) analyzer, or equivalent, that
measures the CO concentration in the flue gas stream. A dual-range analyzer is acceptable. These
analyzers are often equipped with automated range-switching capability, so that when readings
exceed the full-scale of the low measurement range, they are recorded on the high range. As an
alternative to using a dual-range analyzer, you may use two segments of a single, large
measurement scale to serve as the low and high ranges. In all cases, when two ranges are used,
you must quality-assure both ranges using the proper sets of calibration gases.

CO2 Gas Analyzer. A continuous NDIR analyzer, or equivalent, that measures the CO,
concentration in the flue gas stream. Dual-range analyzer is acceptable. These analyzers are often
equipped with automated range-switching capability, so that when readings exceed the full-scale
of the low measurement range, they are recorded on the high range. As an alternative to using a
dual-range analyzer, you may use two segments of a single, large measurement scale to serve as
the low and high ranges. In all cases, when two ranges are used, you must quality-assure both
ranges using the proper sets of calibration gases.

Dilution Tunnel must meet the requirements of ASTM E2515-11, clauses 6.1.6 and 9.2.

Dilution Tunnel temperature and relative humidity measurement. A probe with analog or digital
data outputs capable of measuring tunnel temperature to within 0.5 °C (1.0 °F) and tunnel RH to
within 2% between 5 and 95% RH at maximum tunnel temperatures, such as the Omega HX85A
or equivalent. The probe should also report calculated dewpoint.

Draft Gauge. Electromanometer or other devices for the determination of flue draft or static
pressure readable to within 0.005 in. H20 (1.2 Pa)

Flue Gas Sample Probe. Stainless steel or other approved material of sufficient length to measure
the sample point in stack.

Flue Gas Particulate Filters. The filter(s) must be made of material that is non-reactive to the gas
being sampled and placed upstream of the gas analyzer.
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Flue Gas Sample Line. The sample line from the probe to the conditioning system/sample pump

should be made of Teflon or other material that does not adsorb or otherwise alter the sample gas.

Flue Gas Calibration Line. The sample line from the flue gas probe to the calibration gas shall be
made of Teflon or other material that does not adsorb or otherwise alter the sample gas.

Flue Gas Conditioning Equipment. A condenser, dryer or other suitable system which removes
moisture, condensable organic material and particulate continuously from the sample flue gas.

Flue Gas Sampling Pump. A leak-free pump is needed to pull the sample gas through the system
at a flow rate sufficient to minimize the response time of the measurement system. The pump may
be constructed of any material that is non- reactive to the gas being sampled.

Flue Gas Temperature Measurement. A type K thermocouple or equivalent located in the centroid
of the stack located 8.0 +/- 0.5 ft (2.44 m +/- 150 mm) above the platform scale, capable of
measuring with an accuracy of 4.0°F (2.2°C) or 0.75% of reading, whichever is greater.

Flue Gas Composition Measurement. A sample probe and continuous infrared analyzer or
equivalent capable of measuring span of carbon monoxide (CO) and carbon dioxide (CO2) in the
flue gas produced by the appliance tested. Continuous analyzers (or equivalent) shall have
maximum zero and span drift, over a 24 h period, of 1% of full scale.

Fuel Scale. Balance capable of weighing the test fuel charge to within 0.02 kg (0.05 Ib.) and
calibrated to NIST traceable standards at least annually.

Humidity Gauge. Psychrometer or hygrometer for measuring room humidity to within +/- 4%
from 25 to 95% RH.

Moisture Meter. Calibrated electrical resistance meter for measuring test fuel moisture to within 2
percent moisture content.

Surface Temperatures. Capable of measuring temperature to within 1.5 percent of expected
absolute temperatures with an accuracy of 4.0°F (2.2°C) or 0.75% of reading, whichever is
greater.

Test Facility Temperature Monitor. A thermistor, RTD, Type T-Special thermocouple, or other
equivalent device, located centrally in a vertically oriented 150 mm (6 in.) long, 50 mm (2 in.)
diameter pipe shield that is open at both ends, capable of measuring temperature to within 1°F of
expected temperatures.

TEOM — Thermo Fisher Scientific TEOM model 1405-D (Thermo part # 1405D-ANF, excluding
models 1405, 1405-DF, or 1405-F) to measure and report continuous particulate matter (PM)
measurements in an ASTM 2515-11 dilution tunnel or equivalent dilution method, and operated
according to the NYSERDA Dichot TEOM Standard Operating Procedures. For lab air PM
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measurements, Thermo Fisher Scientific TEOM model 1405 (Thermo part # 1405-ANF,
excluding model 1405-F), operated according to the NYSERDA Dichot TEOM Standard

Operating Procedures.

Calibration and Standardizations
ASTM E2515-11. Perform all calibrations required by ASTM E2515-11.

Anemometer. Calibrate the anemometer as specified by the manufacturer’s instructions before the
first certification test every six months thereafter.

Appliance Platform Scale. Perform a multipoint calibration (at least five points spanning the
operational range) of the platform scale before its initial use. The scale manufacturer’s calibration
results are sufficient for this purpose. Before each certification test, audit the scale with the wood
heater in place by weighing at least one calibration weight (Class F) that corresponds to between
20 percent and 80 percent of the expected test fuel charge weight. If the scale cannot reproduce
the value of the calibration weight within 0.0045 kg (0.01 1b.) or 1 percent of the expected test
fuel charge weight, whichever is greater, recalibrate the scale before use with at least five
calibration weights spanning the operational range of the scale.

Barometer. Calibrate using a reference pressure monitor calibrator before the first certification
test and semiannually after.

Draft Gauge. Calibrate as per the manufacturer’s instructions; a liquid manometer does not
require calibration (but must be properly leveled, zeroed, and the system leak checked).

Humidity Gauge. Calibrate as per the manufacturer’s instructions before the first certification test
and annually thereafter.

Fuel Scale. Calibrate as described in 9.2.

Moisture Meter. Calibrate as per the manufacturer’s instructions before the first certification test
and semiannually thereafter.

Temperature Sensors. Calibrate using at least five points with an operating range within
specification and in compliance with NIST Monograph 175. To be calibrated before the first
certification test and semiannually thereafter.

Sampling, Test Specimens, and Test Appliances

Particulate matter sampling shall follow ASTM except for the following modifications listed here.

10.1.1. Liquid water should not be present anywhere in the sampling system for a valid sample.

The presence of condensed water anywhere in the sampling system invalidates the test run.
All data from all invalid test runs shall be included in the report. The reviewing authority
shall make a final determination on invalidated runs. Data from any invalidated test run shall
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not be used to calculate results. If the testing agency believes a run has been invalidated, the

test run shall be repeated.

10.1.2. Dilution tunnel temperature and relative humidity shall be measured electronically and
logged at one-minute intervals near the sample probe to calculate dewpoint.

10.1.3. The following section details test conditions that shall be maintained for a valid test run. A
valid test shall have no more than two individual deviations from the conditions below to
remain a valid run. An example of an individual deviation is a single, ten-minute rolling
average where the dilution tunnel exceeded temperature thresholds. Another ten-minute
period exceeding the tunnel temperature requirement shall be considered a second deviation.

10.1.3.1. Tunnel flow rate must be sufficient to maintain tunnel temperature below 125 °F

(maximum) and 113 °F on a 10-minute rolling average, excluding periods when the

appliance door is open. Two exceedances are allowed of the 10-minute rolling

average points in each test run. The tunnel relative humidity must be below 90%

humidity at 80 °F (ASTM E2515-11 minimum filter temperature as required in this

alternative test method) based on 1-minute data excluding periods when the appliance

door is open.

10.1.3.1.1. Optionally, real-time tunnel dewpoint temperature measurements recorded
at a minimum rate of one reading per minute can be made to override the
maximum tunnel temperature requirement (125 °F maximum and 113 °F on a
10-minute rolling average). One-minute dewpoint temperature
measurements in the dilution tunnel must be below the one-minute ASTM
E2515-11 filter temperature measurement. If there is an exceedance of the
tunnel dewpoint temperature above the ASTM E2515-11 filter temperature,
then the test run is invalid and must be repeated.

10.1.3.1.2. As an alternative, the tunnel relative humidity may be measured using a
psychrometer to measure the wet bulb temperature in the dilution tunnel.
These measurements must be taken and recorded, at a minimum of every 2
minutes. ASTM E0377-15 Standard Test Method for Measuring Humidity
with a Psychrometer (the Measurement of Wet- and Dry Bulb Temperatures)
may be followed for these purposes.

10.1.3.2. A minimum average tunnel flow of 600 DSCFM is required. Higher tunnel flows
may be required to meet the parameters of Section 10.1.3. With respect to the last
sentence in ASTM 2515-11 Section 9.2.2, tests are excluded from the following
requirement, “The maximum tunnel flow rate shall not exceed five times the minimum

flow rate determined as shown in 9.2.4.”

10.1.3.3. All exceedances must be reported in the test anomalies section, even if deviations
are within the test method tolerances.
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10.1.3.4. ASTM 2515-11 filter trains 1 and 2 must meet a precision requirement of 7.5% or

lower, regardless of g/kg comparison.

10.1.3.5. Use rounding requirements specified in Section 13.2 of this test method.

10.1.3.6. Use processes specified in Section 10.2.

10.2. Sample Collection. The following are required for sample collection:

10.2.1. Teflon coated glass fiber filters as supplied by the TEOM manufacturer for use with the
TEOM model 1405-D. These are Pallflex Emfab (TX40) with an exposed diameter of 13
mm, without organic binder, exhibiting at least 99.95 percent efficiency.

10.2.2. Test Specimens. Appliances shall be supplied as complete systems, including all controls
and accessories necessary for installation at the test facility. A full set of specifications,
designs, and assembly drawings shall be provided when the product is placed under

certification of a third-party agency.

10.2.3. Particulate Matter Sampling uses two ASTM 2515-11 sampling trains and a TEOM to
obtain real-time data. TEOM data shall be used to report the first-hour emission rate, to
provide data for phased emissions, and real-time data reporting requirements. All
measurements shall run through the entirety of the test to obtain full run data.

10.2.3.1. Train 1 and 2 shall provide dual sampling trains that shall measure PM emissions
from run start to run completion. Trains 1 and 2 must meet a precision requirement of

7.5% or lower per ASTM 2515-11, regardless of g/kg comparison.

10.2.3.1.1. Proportional rate variation shall meet ASTM 2515-11 requirements for all

phases.

10.2.3.1.2. Filter conditions must be monitored, and filter changes are required to
avoid filter clogging.
10.2.3.2. TEOM data shall be collected at 1-minute intervals for reporting. TEOM operation

shall follow the procedures listed on the most recent NYSERDA Standard Operation
Procedures for Thermo Scientific 1405-D TEOM for use in a dilution tunnel, found

in the EPA docket.

10.3. Flue Gas Measurement System Setup and Calibration
10.3.1. Install Flue Gas Sample probe 2 in. (50 mm) above the flue gas temperature measurement

in the stack.
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10.3.2. Setup Flue Gas Measurement System with an appropriate sample flow rate to reach 90% of
their final reading within 30 seconds when beginning at ambient levels and responding to a

high-level calibration gas.

10.3.3. Flue Gas Measurement System shall record CO and CO; concentrations at one-minute

intervals.

10.4. Preparation of Apparatus

10.4.1. Wood Heater Installation for Certification Testing. Assemble the wood heater appliance and
parts in conformance with the manufacturer’s provided User Guide. These instructions must
match all instructions materials developed by the manufacturer and/or their distributors.
Place the wood heater on the platform scale and connect the chimney to the appliance. Clean
the flue with an appropriately sized, wire chimney brush before initiating Run 1 of the
certification test. Test documentation should include the date and time of flue cleaning.

10.4.2. Wood Heater Temperature Monitors.

10.4.2.1. For catalyst-equipped wood heaters, locate a temperature monitor (optional) about
25 mm (1 in.) upstream of the catalyst at the centroid of the catalyst face area, and
locate a temperature monitor (mandatory) that will indicate the catalyst exhaust
temperature. This temperature monitor is centrally located within 25 mm (1 in.)
downstream at the centroid of the catalyst face area. Record these locations.

10.4.2.2. Locate wood heater surface temperature monitors at five locations on the wood
heater firebox exterior surface. Position the temperature monitors centrally on the top
surface, centrally on two sidewall surfaces, and centrally on the bottom and back
surfaces. Position the monitor sensing tip on the exterior of the firebox surface inside
of any heat shield, room air circulation walls, or other wall or shield separated from
the firebox exterior surface. Surface temperature locations for unusual design shapes
(e.g., spherical, etc.) shall be positioned so that there are four surface temperature
monitors positioned to average stove temperature across various points on the
appliance.

10.5. Conditioning

10.5.1. Wood Heater Aging Prior to Certification Testing. A wood heater of any type shall be
aged at least 50 hours before initiating a certification test. The aging procedure shall be
conducted by the manufacturer or a manufacturer’s agent prior to sending the appliance to
the testing laboratory.
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During aging, the appliance shall be operated at a variety of burn rates. Documentation for
wood heating aging must be included in the test report to include data on individual hourly
burn rates.

10.5.1.1. The manufacturer shall supply wood heater aging information for the final test
reports. Aging data that shall be reported include all fuel parameters (species,
moisture content, load weights, piece amounts, and size), air settings used, time
spent in each air setting phase, amount of fuel burned, and appliance burn rates.

10.5.1.2. If an appliance uses a catalytic combustor, it must be engaged according to the
manufacturer’s instructions and operate with the catalyst engaged for at least 50
hours during the break-in period. In addition to the reporting requirements listed in
8.1.1, catalytic appliances shall also report hourly catalyst exit temperature data to
include the dates and hours of operation.

11. Procedure

11.1. Test Facility Conditions. The test facility shall meet the following requirements during testing.

11.1.1. The test facility temperature shall be maintained between 65 and 87 °F (13 and 31 °C)

during each test run.

11.1.2. The flue shall discharge into the same space or into a space freely communicating with the
test facility. Any hood or similar device used to vent combustion products shall not induce a
draft greater than 0.005 in. H>O (1.25 Pa ) on the wood heater measured when the wood

heater is not operating.

11.1.3. For test facilities with artificially induced barometric pressures (e.g., pressurized chambers),
the barometric pressure in the test facility shall not exceed 30.5 in. Hg (775 mm Hg ) during

any test run.

11.1.4. Locate the test facility temperature monitor on the horizontal plane that includes the
primary air intake opening for the wood heater. Locate the temperature monitor 3 to 6 ft. (0.9
to 1.8 m) from the front of the wood heater in the 90° sector in front of the wood heater.

11.1.5. Use an anemometer, or equivalent device, to measure the air velocity. Measure and record
the room air velocity before the ignition period in L1 Startup and once immediately
following the test run completion. Air velocities within 0.6 m (2 ft.) of the test appliance and
exhaust system shall be less than 0.25 m/sec (50 ft./min) without fire in the unit.

11.1.6. Measure and record the test facility’s ambient relative humidity, barometric pressure, and
temperature before and after each test run using equipment as specified in Section 6.

11.2. Wood Heater Firebox Volume.
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11.2.1. Determine the firebox volume using the definitions for height, width, and length. Volume
adjustments due to the presence of firebrick and other permanent fixtures may be necessary.
All adjustments shall be detailed in the test report and shall conform to the definition of
usable firebox volume contained in this test method. Measurements shall include areas

adjacent to and above a baffle.

11.2.2. If a manufacturer deems certain areas of the firebox as unusable for fuel load calculations,
written documentation stating the basis for that claim and supporting photographic image(s)

must be provided and approved by the regulatory authority prior to conducting the
certification test. If approval is not granted prior to the test, then the test may be invalidated if

the reviewing agency determines the firebox volume is inaccurate.

11.3. Test Fuel. The test fuel shall conform to the following requirements and meet specifications as

required by the fuel loading calculator:

11.3.1. Fuel Species. Untreated, air-dried, cordwood fuel.

11.3.1.1. Allowable species: maple (big leaf, red, silver), Douglas fir, or birch (black, white,
yellow, paper).

11.3.1.2. Kiln-dried fuel is not permitted. Kiln-dried fuel includes drying at elevated air
temperature settings above 90 °F.

11.3.1.3. Fuel shall be free of decay, fungus, or other contaminants.

11.3.2. Fuel Moisture.

11.3.2.1. Determine fuel moisture for each fuel piece by averaging five moisture meter
readings, one from each of three sides, and each of the ends in the middle, measured

parallel to the wood grain.

11.3.2.2. The test fuel load shall have an average moisture content from 19% to 25%, dry

basis.

11.3.2.3. Individual fuel pieces shall have an average moisture content of 19% to 25% dry

basis.

11.3.2.4. The addition of moisture to previously dried wood is not allowed.

11.3.2.5. It is recommended that the test fuel be stored in a temperature and humidity-

controlled room.
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11.3.2.6. Fuel moisture shall be measured within 24 hours of using the fuel for the test and
shall be bagged or stored in a humidity-controlled environment until 2 hours prior to testing.
A humidity-controlled environment is one where fuel is not subject to conditions that would
remove moisture from the fuel, such as fans or a heating source, and maintain relative

humidity levels greater than 75%.

11.3.3. Fuel Temperature. The test fuel shall be at the test facility temperature of 55 to 87 °F (13 to
30.6 °C) +/-2 °F.

11.3.4. Fuel Dimensions. The dimensions of each test fuel piece shall conform to definitions

specified by the protocols using the fuel load calculator.

11.3.4.1. Fuel length:

11.3.4.1.1. The length of the fuel pieces will be determined by the fuel load calculator.

11.3.4.1.2. Measurements shall be taken, and the length of the test fuel will be
determined by entering the firebox dimensions.

11.3.4.1.3. Piece length specified by the fuel calculator shall be communicated and
specified for use in the owner’s manual and website. Piece size shall be within
0.5 of the log length determined by the calculator, as measured on the shortest

length measurement.

11.3.5. Fuel Loading Direction

11.3.5.1. Fuel loading direction shall be determined by the firebox measurement.

11.3.5.1.1. Stoves with a depth measurement greater than two inches from the width
measurement shall be tested with the fuel in a north-south configuration and
may not test with fuel in an east/west or crisscross configuration in any load

other than Load 1 and Load 2.

11.3.5.1.2. Stoves with a width measurement greater than the depth measurement or a
width measurement within two inches of the depth measurement shall be tested
with the fuel loaded in an east-west configuration and may not test with fuel in a
north/south configuration or crisscross configuration in any load other than

Load 1.

11.3.6. Fuel piece weight for each phase of the protocol shall be determined by the fuel load
calculator.
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11.3.6.1. Kindling — shall be:
11.3.6.1.1. Pieces of wood less than or equal to 1" in diameter.
11.3.6.1.2. No bark requirements for kindling fuel.
11.3.6.1.3. Fuel species may be any species allowed in 7.2.1.1.
11.3.6.1.4. No moisture requirements.

11.3.6.1.5. Length of kindling shall be the fuel length specified by the fuel load
calculator.

11.3.6.1.6. Kindling fuel shall conform to the rule that 7 to 10 pieces of kindling equal
1 pound of kindling fuel (+/- 5%).

11.3.6.2. Trapezoidal pieces. The top of any trapezoidal-shaped piece may not be greater in
dimension than 70% of the base dimension of the trapezoid and must conform to the
piece limits specifications.

11.3.6.3. Starter fuel: pieces of cordwood shall be used during the startup phase. Individual
piece weight for starter fuel shall be determined by the fuel load calculator. Each piece
shall be triangular, irregular, or circular in cross-section. Square-like or rectangle-like
pieces shall not be used (see Figure 1). Pieces that have squared cross sections shall be
split to represent the typical triangle nature of wood (see Figure 3). Trapezoidal pieces
must be minimized to the extent possible, and fuel load pieces shall be composed to
include different shapes of wood if using any trapezoidal pieces. .

11.3.6.4. Small fuel pieces: smaller pieces of cordwood by weight and pre-defined length, as
defined by the fuel load calculator. Square-like or rectangle-like cross sections pieces
shall not be used (see Figure 1). Pieces that have square cross-sections shall be split to
represent the typical triangle nature of wood (see Figure 3). Trapezoidal pieces must
be minimized to the extent possible. No more than two (2) small fuel pieces can be
trapezoidal in shape (Figure 2) per fuel load.

11.3.6.5. Large fuel pieces: larger pieces of cordwood, by weight and pre-defined length, as
defined by the fuel load calculator. Each piece shall be triangular, irregular, or circular
in cross-section. Square-like or rectangle-like cross section pieces shall not be used
(see Figure 1). Pieces that have square cross-sections shall be split to represent the
typical triangle nature of wood (see Figure 3). Trapezoidal pieces must be minimized
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to the extent possible. No more than one (1) large fuel piece can be trapezoidal in

shape (Figure 2) per fuel load.

Figure 1. Schematic of unacceptable cross-sectional profiles

Figure 2. Schematic of undesirable and limited use shapes

Figure 3. Schematics of acceptable cross-sectional profiles

11.4.Sampling Equipment.

11.4.1. Prepare the tunnel and lab air PM sampling equipment as defined by the NYSERDA
Standard Operation Procedures for use of a Thermo Scientific 1405-D TEOM™ in a dilution

tunnel with wood-fired stoves, hydronic heaters, and furnaces.

11.4.2. Prepare all other equipment as defined by method EPA Method 1, 2, 3, 4, and ASTM
2515-11, other than deviations from ASTM 2515-11 that are specified in this test method.

11.5. Manufacturer participation in certification testing.

11.5.1. A representative of the manufacturer may observe testing but may not provide instructions
to the certification lab, in any form, with testing staff or equipment once the certification tests
begin. The names of testing witnesses cannot be withheld as confidential business
information (CBI). All correspondence between the manufacturer and lab, written or verbal,

must be included in the test report.

11.6. Test Run Procedure.
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11.6.1. Before each test series, the firebox shall be vacuumed. Testing shall begin without any ash

or other materials in the appliance.

11.6.2. Before initiating the compliance test series, clean the flue and dilution tunnel with an
appropriately sized wire chimney brush before each certification test. Test documentation

should include the date and time of flue cleaning.

11.6.3. Record fuel weight data, temperature measurements, and gas concentrations at 1-minute

intervals.

11.6.4. Wood Heater Operation and Adjustments. Record all adjustments made to the air supply
controls, adjustments to and additions or subtractions of fuel, and any other changes to wood

heater operations that occur during the test period.

11.6.5. Appliance operation —

11.6.5.1. Bypass operation for all appliances shall follow operational instructions contained in

the appliance owner’s manual.

11.6.5.2. For appliances that can be sold with blowers, test runs must be conducted with
automatic blowers turned on at the highest setting for all test runs.

11.6.6. The weight of fuel remaining at the end of the test run is determined as the difference
between the weight of the wood heater with the remaining coals and fuel and the weight after
loading the fuel charge. The starting weight is the tare weight of the cleaned, dry wood

heater.

11.6.7. Run Documentations. Tests shall conform to one of the options listed below. Failure to
comply with one of the options will result in an invalid test run.

11.6.7.1. All runs shall be video recorded in their entirety. The video shall be of sufficient
quality to determine fuel characteristics, fuel loading procedures, and firebox
conditions during any testing or aging conducted by the test lab. The testing lab shall
have the capacity to allow appropriate agencies the opportunity to remotely witness

the test.

11.6.7.2. All active periods, as defined by this test method, shall be video recorded and
inactive periods, if not video recorded in real time, shall be video recorded at no more

than 1-minute intervals.

11.6.8. L1: Start-up Phase
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11.6.8.1. L1 Appliance requirements.

11.6.8.1.1. Stove temperature: internal and external stove temperature must not be greater
than the ambient temperature +/- 2 °F (1.1 °C) for Run 1. There is no stove
starting temperature requirement for Runs 2 and 3 except in the case of a failed
first run. In this case, if Run 1 is invalid or incomplete, the stove must meet Run
1 condition for at least one valid run. Temperature measurements for the external
and internal temperatures shall be taken within 15 minutes before starting the

test and shall be reported in the test report.

11.6.8.1.2. Tare the appliance scale before starting the test. Record appliance scale
weights at the start and end of L1 phase.

11.6.8.2. L1 Fuel requirements.

11.6.8.2.1. L1 Fuel type — during the startup phase, newspaper (optional up to six full
sheets of traditional newspaper size), kindling, and starter fuel pieces are used.

No other additions are allowed.

11.6.8.2.2. L1 Loading density

11.6.8.2.2.1. Kindling loading density: 1 1b. per cubic foot for dry kindling,
+/- 5%. The fuel load calculator determines the amount of kindling

that can be used.

11.6.8.2.2.2. Starter Fuel loading density: 3 1b. per cubic foot, +/- 5%. The fuel
load calculator will determine the minimum piece weight that can be

used as starter fuel.

11.6.8.3. L1 Fuel loading structure: The loading structure of the fire shall be a bottom-up
configuration with newspaper on the bottom, kindling on top of the paper, and starter
fuel on top of the kindling. Kindling and starter fuel shall be loaded in a crisscross

configuration.

11.6.8.4. L1 Operational parameters.

11.6.8.4.1. All kindling, starter fuel, and newspaper must be in the firebox for light off.

11.6.8.4.2. Settings
11.6.8.4.2.1. Manual appliances: All air settings are fully open.
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11.6.8.4.2.2. Automatically controlled appliances: settings used to achieve
maximum heat output. Air control settings shall not be modified

setting, and the appliance shall operate as dictated by the automatic

controls.

11.6.8.4.3. Light the fire with a torch for a period of no more than 30 seconds.

11.6.8.4.4. Immediately after lighting the fire, the appliance door shall be moved to a
cracked open position. Cracked open position is defined as opening no more
than one inch. The appliance door shall be closed within 5 minutes after ignition.

11.6.8.5. L1 Fuel Adjustments: up to three fuel adjustments are allowed in the startup phase.
The door may be open for 30 seconds during each fuel adjustment.

11.6.8.6. L1 End of Phase — the end of the startup phase is defined by the weight specified by
the fuel load calculator.

11.6.8.7. L1 Documentation — Video of the test to clearly show appliance settings, fuel charge
placement while loading, changes in appliance settings, coalbed, and fire when the

door is closed sufficient to determine fueling positioning, coal bed conditions,
appliance operation, and fuel charge combustion conditions. Photo of the fuel charge.

11.6.9. L2: High-fire Phase — the high-fire phase commences immediately after the startup phase
ends.

11.6.9.1. L2 Appliance Requirements.

11.6.9.1.1. Record the weight of the stove prior to loading the L2 fuel charge, the
weight of the fuel charge prior to loading, and the scale weight after loading

the L2 fuel charge.

11.6.9.2. L2 Fuel requirements.

11.6.9.2.1. L2 piece size — during the high-fire phase, small cordwood pieces by
weight, as defined by the fuel load calculator, are used.

11.6.9.2.2. L2 loading density: 7 Ib. per cubic foot, +/- 5%. The fuel load calculator
will define the total load weight and the range of allowable piece sizes by

weight.

11.6.9.3. L2 Operational parameters:
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11.6.9.3.1. Door opening: Open the door upon completion of the startup phase and
load the L2 fuel load within 60 seconds. Once the fuel has been loaded, the

appliance doors shall be closed immediately.

11.6.9.3.2. Air settings

11.6.9.3.2.1. Manually controlled appliances. During the start of the phase air
settings shall be fully open to achieve maximum heat output. When
50% of the L2 fuel load mass has been consumed, the air settings shall

be moved to the lowest settings.

11.6.9.3.2.2. Automatically controlled appliances: At the start of the phase
settings shall be set at those used to achieve maximum heat output.
When 50% of the L2 fuel load mass has been consumed, the control
systems shall be moved to the control settings to achieve the lowest
burn rate. Air control settings shall not be modified after moving to
lowest heat output setting, and the appliance shall operate as dictated

by the automatic controls.

11.6.9.4. L2 Fuel Adjustments.

11.6.9.4.1. One fuel adjustment may be made during the high-fire phase prior to moving
the primary air control(s) to their lowest setting. The fuel adjustment shall
optimize fuel placement for burn conditions. The door shall remain open for 30

seconds for fuel adjustments.

11.6.9.4.2. Additional fuel adjustments shall be made if there is a five-minute period
without a weight change of 0.10 pounds at any point during the high-fire phase.

11.6.9.4.3. If there is a five-minute period without a weight change (0.10 1b) at any point
during the high-fire phase, the appliance door may be opened for 30 seconds for

fuel adjustments.

11.6.9.4.4. All fuel adjustments must be documented in the test report notes and

summary.

11.6.9.5. End of L2 Phase —The high-fire phase ends when the scale indicates that 90% of the
high-fire fuel mass has been consumed.

11.6.9.6. L2 Documentation — Video of the test during active periods to clearly show
appliance settings, fuel charge placement while loading, changes in appliance settings,
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coal-bed, and fire when the door is closed sufficient to determine fuel positioning,
coal bed conditions, appliance operation, and fuel charge combustion conditions.

Photo of the fuel charge prior to loading.

11.6.10. L3: Maintenance-fire Phase — the L3 maintenance-fire phase commences immediately

after the L2 high-fire phase ends.

11.6.10.1. L3 Appliance Requirements.

11.6.10.1.1. Record the weight of the stove prior to loading the maintenance-fire fuel
charge, the weight of the fuel charge prior to loading, and the scale weight after

loading the maintenance-fire fuel charge.

11.6.10.2. L3 Fuel Requirements.

11.6.10.2.1. Fuel type — during the L3 phase, large cordwood pieces are used. The fuel
load calculator will define the total load weight and the range of allowable piece

sizes by weight.

11.6.10.2.2. L3 Fuel loading structure: fuel shall be loaded in the direction specified by

the fueling calculator.

11.6.10.2.3. L3 loading density: 5 1b. per cubic foot, +/- 5%. The fuel load calculator will
define the total load weight and the range of allowable piece sizes by weight.

11.6.10.3. L3 Operational Parameters:

11.6.10.3.1. Open door upon completion of the L2 phase and load the maintenance-fire

fuel charge.

11.6.10.3.2. Air controls

11.6.10.3.2.1. Manually controlled air settings: shall be placed in the fully open
position for the first five minutes of the phase, and then returned to the

low air setting.

11.6.10.3.2.2. Automatically controlled air settings: shall be placed in the
maximum heat output setting for the first five minutes and then shifted
to the lowest heat output setting. Air control settings shall not be
modified after moving to the lowest heat output setting, and the
appliance shall operate as dictated by the automatic controls.
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11.6.10.3.3. L3 Load - L3 fuel loaded within 30 seconds of the door opening. Close the

loading door immediately.

11.6.10.4. L3 Fuel Adjustments: Fuel Adjustments: If there is a ten-minute period without
weight change (0.10 1b.) at any point during the L3-fire phase, a fuel adjustment shall
be made to increase the burn rate. The door may be open for up to 30 seconds for fuel
adjustments. Only two fuel adjustments may be made during this phase. If after the
second fuel adjustment, another ten-minute period of no weight change (0.10 1b.)
occurs, the run ends, and it is a failed test run.

11.6.10.5. L3 End of Phase — The L3-fire phase ends when the scale indicates that 90% of the
maintenance-fire fuel mass has been consumed.

11.6.10.6. L3 Documentation — Video of the test to clearly show appliance settings, fuel
charge placement while loading, changes in appliance settings, coal-bed, and fire
when the door is closed sufficient to determine fueling positioning, coal bed
conditions, appliance operation, and fuel charge combustion conditions. Photo of the
fuel charge prior to loading.

11.6.11. L4: Low burn rate phase — L4 phase commences immediately after the L3-fire ends.

11.6.11.1. L4 Appliance Requirements.

11.6.11.1.1. Record the weight of the stove prior to loading the L4-fire fuel charge, the
load of the fuel charge prior to loading, and the scale weight after loading the
overnight-fire fuel charge. Alternatively, if the scale was zeroed prior to starting
the test, record the scale weight before and after loading the overnight-fire fuel
charge.

11.6.11.2. L4 Fuel requirements

11.6.11.2.1. L4 fuel type —a mix of small and large cordwood pieces are used. At least
50% of the fuel charge load, by the number of pieces, must be large pieces.

11.6.11.2.2. L4 Loading structure: fuel will be loaded in one direction.

11.6.11.2.3. L4 loading density: The fuel load calculator specifies a load volume of 12
Ib./ft.* +/-5%. Fuel shall be loaded in a manner to maximize the number of
pieces that will fit in the stove without using force. If all pieces cannot be
loaded, the stove shall be loaded to the maximum extent possible.
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11.6.11.3. L4 Operational Parameters:

11.6.11.3.1. Open the loading door upon completion of the L3 maintenance-fire phase.
11.6.11.3.2. Load the L4 fuel charge within two minutes (120 seconds).

11.6.11.3.3. Keep the door in cracked position (open up to 1 inch as measured from the
opposite of the hinge - largest opening one inch) for up to five minutes from the

beginning of the L4 phase.

11.6.11.3.4. Air controls

11.6.11.3.4.1. Manual air settings: may be placed in the fully open position for
the first ten minutes of the phase, and then returned to the low air

setting.

11.6.11.3.4.2. Automatically controlled air settings: may be placed in the
maximum heat output setting for the first ten minutes and then shifted
to the lowest heat output setting. Air control settings shall not be
modified after moving to the lowest heat output setting, and the
appliance shall operate as dictated by the automatic controls.

11.6.11.4. L4 Fuel Adjustments.

11.6.11.4.1. Unlimited fuel adjustments are allowed within the first ten minutes of the
phase. The door may be open for up to 30 seconds for fuel adjustments.

11.6.11.4.2. If there is a ten-minute period without weight change (0.10 1b.) during the
first hour of the L4- phase, a fuel adjustment shall be made. The door may be

open for up to 30 seconds for fuel adjustments.

11.6.11.4.3. Only two fuel adjustments may be made during the first hour. If after the
second fuel adjustment, another period of no weight change (0.10 1b.) is
observed, the run ends, and it is a failed test run.

11.6.11.4.4. No fuel adjustments are allowed after the first hour of the phase.

11.6.11.4.5. If there is no weight change (0.10 Ib) for a consecutive period of 20 minutes
at any point after the first hour of the phase, the test run ends and is an

incomplete test run.
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11.6.11.5. L4 End of Phase — The L4 phase shall end when the scale indicates that 100% of
the total L4 fuel mass has been consumed. If the fuel load does not burn to 90%, it is a

failed test run.

11.6.11.6. L4 Documentation - Video of the test during active periods to clearly show
appliance settings, fuel charge placement while loading, changes in appliance settings,
coalbed, and fire when the door is closed sufficient to determine fuel positioning, coal
bed conditions, appliance operation, and fuel charge combustion conditions. Photo of

the fuel charge prior to loading.

11.7. Test Run. A complete test run requires the completion of all four burn phases and loads. For any
appliance that will not accommodate the loading arrangement specified in this test method, the
test facility personnel shall contact the Agency Administrator to obtain written approval for an

alternative loading arrangement.

11.8. Test Run Requirements. The following describes the required parameters for each test run. Each
emission test run shall include all operational and fueling protocol phases in order as described.

11.8.1. Consecutive Test Runs. Consecutive test runs may be conducted, provided that the

following requirements are met:

11.8.1.1. Run 1 — The appliance shall have an internal and external starting temperature
within +/- 2 °F (1.1°C) of ambient laboratory temperature at the beginning of Run 1.

11.8.1.2. Run 2 — The second test run may commence 24 hours after the start of Run 1.
Stove coals and ash can remain in the stove until 1 hour before conducting Run 2. All

coals and ash shall be removed at least one hour prior to commencing Run 2.

11.8.1.3. Run 3 — The third test run may commence 24 hours after the start of Run 2. Stove
coals and ash may remain in the stove until 1 hour before conducting Run 3. All coals

and ash shall be removed at least one hour prior to commencing Run 2.

11.9. Failure to Operate at All Test Conditions

11.9.1. If the appliance fails two runs due to incomplete or invalid test runs, it shall be determined
that the appliance has failed the certification test and requires a modification to appliance
design. All data for incomplete runs shall be reported. Incomplete failed test runs are defined

as the following:

11.9.1.1. If a wood heater fails to complete all four phases of the test run, the run shall be

considered a failed test run.
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11.9.1.2. If there is no weight change, defined as 0.10 Ib., for a consecutive period of 20

minutes at any point during the test, the unit has failed the test run.

11.9.2. If a test run violates any of the test method parameters, the run is invalid.

11.9.3. If during certification testing a critical component of the stove is damaged or breaks, the
certification test will be stopped and considered invalid.

11.9.3.1. If damage is noted during a test, repairs shall be made by the manufacturer (or by
laboratory personnel with written direction from the manufacturer). If the repair
involves components that would need aging, the appliance shall then undergo another
round of wood heater aging as specified in section 10.6. These components may
include but are not limited to catalyst elements, gaskets, and refractory components.
The aging process is intended not only to ‘cure’ the stove but also to cycle parts that
may fail with extended use. Alternate aging techniques may be approved by the
administrator, depending on the nature of the failure, material, and critical nature.

11.10. Test Run Completion. Once three (four for appliances with automatic controls) valid runs have
been completed, the testing is complete. No additional runs may be completed.

11.10.1. Additional Test Runs.

11.10.1.1.Invalid/Incomplete Runs. If there is an invalid run, another additional run may be
attempted to complete the test series. If more than three test runs are conducted, the
results from all valid test runs shall be used in calculating the average emission rate.
The measurement data and results of all test runs shall be reported regardless of which
values are used in calculating the emission rate.
11.10.1.2.No Power Mode for Automatically Controlled Appliances. For appliances
that can only be operated in an automatically controlled mode when power is
suppliled to the unit, the “no power mode” test run shall not be averaged into the
overal test result, but the result from the "no power mode” test run shall be reported
separately in the test report. For units where the operator has a choice to operate the
appliance in automatic or manual mode, the “no power test” shall be included in the
determining th reported results.

11.10.1.3. Data Elimination. No test run data can be eliminated from the reporting
requirements of this method.

11.10.1.4. A maximum of five runs (six for appliances with automatic controls) attempts can
be completed. If a wood heater cannot complete three valid runs after five (six for
appliances with automatic controls) attempts, the appliance has failed the certification
test.

11.10.2. Invalid Runs. When a test run fails to meet one of the QA/QC criteria stipulated in the test
method, the data are invalid, and the run must be repeated. Data for the invalidated test run
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must be included in the test report, but the data must not be used in the calculation of average

emission values.
11.10.3. Incomplete Runs: When an appliance cannot successfully complete all operational
elements of the protocol specified in Section 11.6.7 through 11.6.10, it is an incomplete run

11.11. Auxiliary Wood Heater Equipment Operation.

11.11.1. All test runs should have the fan “ON” at the highest setting except for:

11.11.1.1. The duration of L1;

11.11.1.2. When the door is open in all loads (L1, L2, L3 and L4);

11.11.1.3. From the end of L3 to when the air control is set to the lowest position for L4.
11.11.2. An automatic blower can be left energized.

11.12. PM Data Recording.

11.12.1. All TEOM data shall be collected and recorded at intervals of 1 minute. TEOM operation
shall follow the procedures listed in NYSERDA Standard Operation Procedures for use of a
Thermo Scientific 1405-D TEOM™ in a dilution tunnel with wood-fired stoves, hydronic
heaters, and furnaces.

11.12.2. Tunnel and lab air PM TEOM Data shall be reported using the Excel data analysis
spreadsheet templates that are part of the NYSERDA Standard Operation Procedures for
Thermo 1405-D TEOM for use in a dilution tunnel. These data analysis spreadsheets shall be
submitted as part of the test report.

11.12.3. Lab PM measurement — TEOM. A single channel TEOM is used to measure ambient lab
air PM during the test, as configured in NYSERDA Standard Operation Procedures for use of
a Thermo Scientific 1405-D TEOM™ in a dilution tunnel with wood-fired stoves, hydronic
heaters, and furnaces. The sample flow shall be 3 LPM.

12.  Quality Control Measures
12.1. Dilution tunnel - Conduct sampling equipment leak check and calibration pre-and post-

test.

12.2. TEOM — Flow and Leak checks are done before and after every test run per NYSERDA
Standard Operation Procedures for use of a Thermo Scientific 1405-D TEOM™ in a
dilution tunnel with wood-fired stoves, hydronic heaters, and furnaces. Additional quality
control measures are included in the TEOM Operating Procedure.

12.3. Conduct all checks and calibrations per ASTM 2515-11.

13.  Data Analysis and Calculations.

Proportioning of emission factors and rates per phase according to Appendix A, variables shall have
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subscript added to determine the relevancy of phase, i.e. Er1) indicates Total particulate emissions

for Phase 1 and Egmrp2) indicates emissions factor in grams per hour for Phase 2.

13.1. Emission Calculations. Particulate matter, carbon dioxide, and carbon monoxide shall be
calculated using the following methodology and reported in grams per hour, grams per kilogram
and pounds per million British Thermal Unit (BTU) heat output.

13.2. Rounding

13.2.1. All calculations shall be conducted using all decimal values provided by the instrumentation
or recorded by the operator.

13.2.2. No truncation of data is acceptable until the final result has been calculated.

13.2.3. Only the final calculation of the PM emissions rate shall be rounded to three significant
figures.

13.2.4. When rounding off a figure, the following procedure should be used. If the first digit to be
discarded is less than five, the last digit retained should not be changed. When the first digit
discarded is greater than five, or if it is a five followed by at least one digit other than zero,
the last figure retained should be increased by one unit. When the first digit discarded is
exactly five, followed only by zeros, the last digit retained should be rounded upward if it is
an odd number, but no adjustment made if it is an even number.

13.3. TEOM data shall be reported as follows.

13.3.1. Emissions from each of the 4 phases of the test shall be reported as individual results in
grams per hour, grams per kilogram, and 1b/MMBtu (heat output). Calculations shall use
Section 7 of the NYSERDA Standard Operation Procedures for use of a Thermo Scientific
1405-D TEOM™ in a dilution tunnel with wood-fired stoves, hydronic heaters, and furnaces.

13.3.2. Emissions from the entire test run in grams per hour, grams per kilogram, and Ib/MMBtu
(heat output) using the TEOM data.

13.4. PM Filter data: Emissions from the entire test run in grams per hour, grams per kilogram, and
Ib/MMBtu (heat output) using the ASTM 2515-11 filter data.

Nomenclature

BR — average dry fuel burn rate, Ib/hour

BRx) — Burn rate for specific phase, BRri, BRi2, BRr3, BR14

CO — Carbon Monoxide

CO; — Carbon Dioxide

BT = time of 90% of overnight load consumed — time of overnight loading
Cisieel — Specific heat of steel (0.1 Btu/ Ib)
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Er — Total particulate emissions for the full test run in grams

Eq,my— PM emissions rate in grams per megajoule of heat output

Egre— PM emissions factor in grams per kilogram of dry fuel burned

Egn— PM emissions rate in grams per hour

HHYV — Higher heating value of dry fuel (Btu/Ib), measured with ASTM E711

kJ/kgmol K - kilojoules per kilogram-mol Kelvin

%M - Fuel moisture content, dry basis, percent

%My, - Average moisture in test fuel charge, wet basis, percent

PCTCO2 — average CO; in the dry flue gas (%)

PPMco — average CO in the dry flue gas (ppm)

Qout — Total heat output in BTU’s (megajoules)

SC;— Scale weight at specific time interval, 1b.

T1 — Surface Temperature 1 °F (°C)

T2 — Surface Temperature 2 °F (°C)

T3 — Surface Temperature 3 °F (°C)

T4 — Surface Temperature 4 °F (°C)

T5 — Surface Temperature 5 °F (°C)

T6 - Flue Gas Temperature °F (°C)

T7 — Room Temperature °F (°C)

TSave(i) — Initial Average Surface Temperature °F (°C)

TSave — Final Average Surface Temperature °F (°C)

W el — Fuel charge weight in pounds (kg)

® — Total length of test run, hours

O — Total length of test run in hours per phase, X

%My =100(%Ma4)/100+%Mq

13.5. Average Wood Heater Surface Temperatures. Calculate the average of the wood heater surface
temperatures at the start of the phase (L4) and end at the end of the test (L4) of the test run.
L4 TSaveiy- (T1+ T2+ T3 +T4+T5)/5
L4 TSavery (TL+T2+T3+T4+T5)/5
Average surface temperatures at the start and end of any phase can be determined by averaging all
five sensors at the beginning and end of each phase.
Lx TSavei) - (T1 +T2+T3+T4+T5)/5
Ly TSavep- (T1 +T2+T3+T4+T5)/5

13.6. Determine Burn Rates

BRy; = not applicable

BR, = (L2 Initial SC; — L2 Final SCi) / @(Lz) , Ibs./hr
BRL3 = (L3 Initial SCi — L3 Final SCi) / ®(L3) . 1bs./hr
BRi4 = (L4 Initial SC; — L4 Final SCi) / ©(4), Ibs./hr
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13.7. Emissions
13.7.1.Determine emission rates and emission factors, reporting results from both TEOM and

filter data, as:
Eomr = E1/(Qout x 0.001055), g/MJ
Egie = Et/(Wee/(1+M%My4 /100)), g/dry kg
Eon=E1/0, g/hr

13.8. CO Calculations
COppy tO CO% = COppm/ 10000 ppm/% = CO%

COxppm) 10 CO205 = COz0ppmy / 10000 ppm/ %o = COx)

CO factor (g/kg dry wood) = (COyx 1000 g/kg x 0.508 x (28 g/mol / 12 g/mol) ) / COxw,
Where: 0.508 is the assumed carbon fraction of wood

28 is the molecular weight of CO

12 is the molecular weight of Carbon

1000 is a conversion of grams/kg

13.9. Efficiency calculation: As defined in 40 CFR part 60 per subpart AAA, efficiency shall be
calculated per CSA B415.10 to be comparable with EPA Method 28R. Efficiency (%HHV), CO
emission rate (g/h and g/min) emissions factor (Ib/MMBtu, and power output (BTU/h) shall be
calculated for all individual loads (L1, L2, L3, and L4) with the following exceptions:

13.9.1. No substitution of data is allowed.

13.9.2. 10-minute average data must be used to calculate efficiency

14. Reporting Requirements. The report shall include the following:
14.1. Introduction

14.1.1. Purpose of test: certification, audit, efficiency,

14.1.2. Name and location of the laboratory conducting the test.

14.1.3. Wood appliance identification — manufacturer, model number/name, design type,
description of the appliance tested, stove condition, and date of receipt.

14.1.4. Test information — location of testing, date of tests, sampling methods used, number of test
runs, a statement detailing any previous certification testing completed on the wood
appliance.

14.1.5. A list of people who conducted research on the appliance, participated in testing
preparation, or witnessed the certification testing. This list shall clearly specify their roles in
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the testing program for the appliance. The list shall include the participant’s name, title,
company, contact information and the purpose of their participation.

14.1.6. A statement that the test results apply only to the specific appliance tested.

14.2. Summary and Discussion of Results

14.2.1. Table of results to include test run number, average burn rate for entire run and each phase,
carbon monoxide and particulate emission rate for full run, particulate and carbon monoxide
emission rate for each load phase (L1, L2, L3, L4), efficiency for the full run and each phase,
burn time for total run and each phase.

14.2.2. For each test run and pollutant with real-time data to include: ®,,0,, @3, CO, CO,, PM, and
efficiency for (1) L1 - the startup phase and (2) L2 - high-, (3) L3-maintenance-, and (4) L4
low burn rate fire phases. Calculated results for PM emissions shall be reported as total
emissions in grams, pounds per million Btu output, grams per MJ, grams per kilogram of dry
fuel and grams per hour, and pounds per hour. Calculated results for ®1,0,, ®; CO, and CO»
emissions shall be reported as grams per kilogram of dry fuel and parts per million for CO
and percent for CO and CO». Efficiency shall be reported for each load. CO measurements
shall be obtained from the dilution tunnel.

14.2.3. A narrative discussion detailing any issues or anomalies that arose during each test run and
how those were handled, including comments about the fuel, and loading of the appliance.

14.2.4. TEOM PM Plots
14.2.4.1. A plot of PM emission rate in grams/hour vs. time at 1-minute intervals, for the
entire test period, for each run. The report shall include a table reporting the
maximum 1-minute, 5S-minute, and 60-minute grams per hour on a rolling basis for
the test run.
14.2.5. Summary of other data — test facility conditions, surface temperature averages, catalyst
temperature averages, pretest fuel weights, test fuel charge weights — total and by phase.
14.3. Discussion. Test run result, specific test run problems, and solutions. Comments on fuel, loading,
analysis, and anything that may impact the reported result(s).

14.3.1. Details of deviations from, additions to or exclusions from the test method, and their data
quality implications on the test results (if any), as well as information on specific test
conditions, such as environmental conditions. An explanation of the deviations, additions, or
exclusions shall be provided along with an analysis as to why these elements had no impact.

14.4. Process description:

14.4.1. Data and drawings indicating the firebox size and location of the fuel charge.

14.4.2. Drawings and calculations used to determine firebox volume to include volume, height,
width, and lengths, weight, and volume adjustments.

14.4.3. Firebox configuration — At a minimum to include air supply locations and operation, air
supply introduction location, refractory location and dimensions, catalyst location, baffle
and by-pass location and operation (include line drawings or photographs)

14.4.4. Appliance operation during the test — shall supply details on air supply settings and
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adjustments.

14.5. Test fuel properties — the report shall provide information on the species, density, fuel
moisture, fuel temperature, and load details from the fuel load calculator to include all
measurements including the number of pieces, individual piece weights, piece length,
moisture content and weight.

14.6. Sampling
14.6.1. A description of the test procedures and test equipment, including a schematic or other
drawing showing the location of all required test equipment. Also, a description of test fuel
sourcing, handling and storage practices shall be included.
14.6.2. Describe the sampling location relative to the wood heater, include drawing or photographs.

14.6.3. Provide data on sampling blanks.

14.7. Quality Control and Assurance Procedures
14.7.1. Calibration procedures and results certification procedures, sample and analysis
procedures.
14.7.2. Test method quality control procedures to include TEOM leak and flow checks,
stratification (velocity) checks, tunnel flow range results, filter temperature range
verification and dilution tunnel RH verification.

14.8. Appendices
14.8.1. Results and Example Calculations. Raw data and complete calculations for data included

in summary tables.

14.8.2. Raw data. Copies of all files or sheets for sampling measurement, temperature records,
and other materials used by lab related to testing.

14.8.3. Calibration Results. Summary of all calibrations, checks, and audits pertinent to the
certification.

14.8.4. Sampling and Operation Records. Copies of all uncorrected records of activities not
included in raw data sheets (e.g., wood heater door open, times and durations) as well as
photographs of fuel loading and airflow settings.

14.8.5. Correspondence. Any correspondence to include written, electronic or verbal communications
regarding appliance testing. Items shall include:
14.8.5.1. Request to conduct testing

14.8.5.2. Scheduling of testing

14.8.5.3. Notice to EPA to conduct test and any modifications to that request.

14.8.6. Test Facility Information. Report test facility temperature, air velocity, and humidity

information.
14.8.7. Test Equipment Calibration and Audit Information. Report calibration and audit results

for the platform scale, test fuel balance, test fuel moisture meter, and sampling
equipment, including volume metering systems and gaseous analyzers.
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14.8.8. Pretest procedures. Report all pretest procedures conducted at the lab on the appliance

to burns, rates, and amounts.
14.8.9. All required data for each test run shall be provided in spreadsheet format both in the

printed report and in a computer file such that the data can be easily analyzed and
calculations easily verified. Formulas used for all calculations shall be accessible for

review.
14.8.10. For each test run: report TEOM flow and temperature and verification of all TEOM
data validation parameters as required in NYSERDA Standard Operation Procedures for

use of a Thermo Scientific 1405-D TEOM™ in a dilution tunnel with wood-fired stoves,

hydronic heaters, and furnaces.
14.8.11. Raw data, calibration records, and other relevant documentation shall be retained by

the laboratory for a minimum of 7 years.
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Run 1 Data Summary

Client:
Model:
Job #:

Tracking #:

Test Date:

e

SBI

St Louis
24-303
216
12/9/2024

1/2/2025

Téchlciaf Signature

Date
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Run 1 2515 Sheet.xIsm

DILUTION TUNNEL & MISC. DATA - ASTM E2780 / E2515

Client: SBI

Job #: 24-303

Model: St Louis

Tracking #: 216

Run #: 1

Technician: AK

Test Start Time: 11:09

Date: 12/9/2024

Total Sampling Time (min): 396 Pre-Test Post Test Avg.
Recording Interval (min): 1 Barometric Pressure (in. Hg) 30.24 30.30, 30.27
Relative Humidity (%) 45.0 28.8
Meter Box y Factor: 1.000 (A) Room Air Velocity (ft/min) <50 <50
Meter Box y Factor: 1.008 (B) Pitot Tube Leak Check 0 0
Meter Box y Factor: - (©) Ambient Sample Volume: 99.214|ft°
Meter Box y Factor: 1.004 (Ambient) Sample Train Leak Checks
Pre-test Post-test
Induced Draft Check (in. H,0): 0 (A) 0.000 0.000 cfm@ -7 in. Hg
Smoke Capture Check (%): 100% (B) 0.000 0.000 cfm@ -8 in. Hg
Date Flue Pipe Last Cleaned:  12/6/2024 © - - cfm@ - in. Hg
Test Fuel Scale Audit (Ibs) 10.00 (Ambient) 0.000 0.000 cfm @ -13 in. Hg
Platform Scale Audit (Ibs) 10.0
DILUTION TUNNEL FLOW
Traverse Data
Point dP (in H,O)| Temp (°F) Dilution Tunnel H,0: 2.00 percent
1 0.068 68 Tunnel Diameter: 12 inches
2 0.076 68 Pitot Tube Cp: 0.99 [unitless]
3 0.078 68 Dilution Tunnel MW (dry): 29.00 Ib/Ib-mole
4 0.078 68 Dilution Tunnel MW (wet): 28.78 Ib/Ib-mole
5 0.070 68 Tunnel Area: 0.7854 ft?
6 0.062 68
7 0.060 68 Vstrav: 17.72 ft/sec
8 0.072 68 Vcent: 18.06 ft/sec
9 0.082 68 Fo: 0.982 [ratio]
10 0.086 68 Initial Tunnel Flow: 827.3 scf/min
11 0.078 68
12 0.060 68
Center 0.075 68
Static Pressure: -0.202 in. H,O

TEST FUEL PROPERTIES

Fuel Load Configuration

Firebox Front

Firebox Back

Firebox

PFS-TECO

Side View
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Actual Fuel Used Properties

Fuel Type: D. Fir
HHV (kJ/kg) 19,810
%C 48.73

%H 6.87

%0 43.9

%Ash 0.5

MC (%DB) #DIV/O!
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BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run#: 1 Technician: AK

Date: 12/9/2024
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)
ElTaiFr)TT:d Gas '\femr Sample TE:;J:;'C)SP ng:e Mem[ V';/lceJi:n Pro. Rate Scal_e Weight | Dilution Flue Filter Ambient
(min) (ft)) Rate (cfm) (in H,0) | (in H,0) Temp (°F) (in Hg) (%) Reading | Change | Tunnel

0 -0.001 - 0.074 0.01 67 -0.3 7.87 68 66 85 66
1 0.155 0.156 0.075 1.37 67 -1.4 - 7.51 -0.36 75 173 84 66
2 0.333 0.178 0.073 1.35 67 -1.3 - 7.18 -0.33 85 261 83 66
3 0.513 0.180 0.074 1.36 67 -1.3 - 6.81 -0.37 80 317 82 66
4 0.691 0.178 0.075 1.35 67 -1.2 - 6.50 -0.31 78 379 81 66
5 0.868 0.177 0.074 1.35 67 -1.3 - 6.11 -0.39 80 442 83 66
6 1.045 0.177 0.075 1.34 67 -1.3 - 5.73 -0.38 82 489 84 66
7 1.223 0.178 0.073 1.34 67 -1.3 - 5.39 -0.34 83 506 84 66
8 1.400 0.177 0.074 1.34 67 -1.3 - 5.04 -0.35 84 506 83 66
9 1.577 0.177 0.074 1.32 67 -1.3 - 4.76 -0.28 84 502 82 66
10 1.753 0.176 0.074 1.32 68 -1.3 103 4.46 -0.30 85 508 82 66
11 1.929 0.176 0.075 1.32 68 -1.3 - 4.19 -0.27 86 509 83 66
12 2.105 0.176 0.076 1.33 68 -1.3 - 3.93 -0.26 86 508 84 66
13 2.282 0.177 0.074 1.32 68 -1.3 - 3.71 -0.22 87 502 84 66
14 2.459 0.177 0.076 1.32 68 -1.3 - 3.48 -0.23 87 500 83 66
15 2.635 0.176 0.073 1.31 69 -1.2 - 3.26 -0.22 87 499 82 67
16 2.810 0.175 0.075 1.32 69 -1.2 - 3.03 -0.23 88 507 82 67
17 2.985 0.175 0.073 1.31 69 -1.3 - 2.82 -0.21 88 510 83 67
18 3.161 0.176 0.074 1.31 69 -1.4 - 2.62 -0.20 88 509 84 67
19 3.337 0.176 0.075 1.32 69 -1.4 - 2.42 -0.20 89 509 83 67
20 3.512 0.175 0.072 1.30 70 -1.2 106 14.86 12.44 109 390 82 67
21 3.688 0.176 0.072 1.29 70 -1.3 - 15.48 0.62 98 454 82 67
22 3.864 0.176 0.073 1.31 70 -1.3 - 15.17 -0.31 95 496 83 67
23 4.039 0.175 0.074 1.31 71 -1.3 - 14.90 -0.27 93 503 84 67
24 4.213 0.174 0.073 1.30 71 -1.3 - 14.70 -0.20 91 490 84 67
25 4.388 0.175 0.073 1.30 71 -1.4 - 14.50 -0.20 91 487 83 67
26 4.563 0.175 0.073 1.30 71 -1.3 - 14.28 -0.22 91 495 82 67
27 4.739 0.176 0.073 1.30 72 -1.3 - 14.09 -0.19 91 498 82 67
28 4.914 0.175 0.074 1.30 72 -1.4 - 13.91 -0.18 90 487 83 67
29 5.090 0.176 0.074 1.30 72 -1.4 - 13.72 -0.19 90 488 84 67
30 5.265 0.175 0.074 1.31 72 -1.3 106 13.43 -0.29 91 518 84 67
31 5.441 0.176 0.075 1.30 73 -1.4 - 13.11 -0.32 93 546 83 67
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BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run#: 1 Technician: AK

Date: 12/9/2024
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)
ElTaiFr)TT:d Gas '\femr Sample TE::EIOSP ng:e Mem[ V';/lceJi:n Pro. Rate Scal_e Weight | Dilution Flue Filter Ambient
(min) (ft)) Rate (cfm) (in H,0) | (in H,0) Temp (°F) (in Hg) (%) Reading | Change | Tunnel

32 5.615 0.174 0.073 1.32 73 -1.4 - 12.59 -0.52 93 563 82 68
33 5.789 0.174 0.074 1.31 73 -1.3 - 12.31 -0.28 91 539 82 68
34 5.965 0.176 0.075 1.30 74 -1.4 - 12.06 -0.25 89 519 84 68
35 6.140 0.175 0.073 1.31 74 -1.3 - 11.82 -0.24 89 517 84 68
36 6.315 0.175 0.075 1.30 74 -1.3 - 11.59 -0.23 88 518 83 68
37 6.491 0.176 0.075 1.30 74 -1.4 - 11.34 -0.25 89 521 82 68
38 6.667 0.176 0.075 1.31 75 -1.4 - 11.08 -0.26 89 523 82 68
39 6.842 0.175 0.073 1.30 75 -1.5 - 10.82 -0.26 89 525 84 69
40 7.017 0.175 0.075 1.30 75 -15 103 10.57 -0.25 89 527 84 69
41 7.191 0.174 0.075 1.31 76 -1.4 - 10.33 -0.24 89 522 84 69
42 7.366 0.175 0.074 1.31 76 -1.5 - 10.09 -0.24 89 517 83 69
43 7.542 0.176 0.074 1.30 76 -1.5 - 9.86 -0.23 89 519 82 69
44 7.718 0.176 0.073 1.31 76 -1.4 - 9.62 -0.24 89 518 82 69
45 7.893 0.175 0.073 1.30 i -15 - 9.41 -0.21 89 519 83 69
46 8.069 0.176 0.076 1.30 i -1.4 - 9.15 -0.26 88 504 84 69
a7 8.245 0.176 0.073 1.28 i -1.4 - 8.93 -0.22 87 486 84 70
48 8.420 0.175 0.076 1.30 i -1.4 - 8.73 -0.20 86 468 83 70
49 8.594 0.174 0.075 1.31 78 -1.4 - 8.54 -0.19 85 456 82 71
50 8.770 0.176 0.074 1.31 78 -1.4 102 8.36 -0.18 85 448 82 70
51 8.946 0.176 0.074 1.30 78 -1.4 - 8.19 -0.17 85 443 83 70
52 9.122 0.176 0.075 1.30 78 -15 - 8.03 -0.16 85 441 84 70
53 9.299 0.177 0.076 1.30 79 -15 - 7.85 -0.18 85 439 84 70
54 9.475 0.176 0.075 1.30 79 -15 - 7.67 -0.18 84 438 83 70
55 9.650 0.175 0.076 1.32 79 -15 - 7.48 -0.19 84 437 82 70
56 9.825 0.175 0.077 1.30 80 -15 - 7.29 -0.19 85 437 82 70
57 10.001 0.176 0.075 1.31 80 -1.4 - 7.11 -0.18 85 437 84 70
58 10.177 0.176 0.076 1.30 80 -15 - 6.92 -0.19 85 438 84 70
59 10.354 0.177 0.074 1.30 80 -15 - 6.73 -0.19 85 438 84 70
60 10.530 0.176 0.075 1.31 81 -15 102 6.53 -0.20 85 439 83 70
61 10.706 0.176 0.074 1.29 81 -15 - 6.34 -0.19 85 444 82 71
62 10.881 0.175 0.077 1.31 81 -1.6 - 6.14 -0.20 85 446 82 71
63 11.057 0.176 0.074 1.31 81 -15 - 5.95 -0.19 85 448 83 71
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BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run#: 1 Technician: AK

Date: 12/9/2024
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)
ElTaiFr)TT:d Gas '\femr Sample TE::EIOSP ng:e Mem[ V';/lceJi:n Pro. Rate Scal_e Weight | Dilution Flue Filter Ambient
(min) (ft)) Rate (cfm) (in H,0) | (in H,0) Temp (°F) (in Hg) (%) Reading | Change | Tunnel

64 11.234 0.177 0.076 1.30 81 -1.5 - 5.76 -0.19 85 442 84 71
65 11.410 0.176 0.076 1.29 82 -1.5 - 5.59 -0.17 85 442 84 71
66 11.587 0.177 0.078 1.30 82 -1.5 - 5.43 -0.16 84 439 83 71
67 11.763 0.176 0.077 1.30 82 -15 - 5.28 -0.15 84 435 82 71
68 11.938 0.175 0.074 1.32 82 -15 - 5.11 -0.17 84 432 82 71
69 12.115 0.177 0.075 1.32 82 -1.6 - 4.96 -0.15 84 428 83 71
70 12.291 0.176 0.076 1.31 83 -1.6 101 4.80 -0.16 84 428 84 71
71 12.468 0.177 0.076 1.31 83 -1.6 - 4.66 -0.14 84 427 83 71
72 12.645 0.177 0.076 1.31 83 -1.6 - 4.49 -0.17 84 428 82 71
73 12.821 0.176 0.075 1.30 83 -1.5 - 4.33 -0.16 84 425 83 71
74 12.996 0.175 0.075 1.31 83 -1.6 - 4.19 -0.14 84 425 84 71
75 13.173 0.177 0.077 1.30 84 -15 - 4.07 -0.12 84 423 84 71
76 13.350 0.177 0.076 1.31 84 -1.6 - 3.93 -0.14 84 424 84 71
77 13.527 0.177 0.076 1.29 84 -1.7 - 3.78 -0.15 84 423 83 71
78 13.703 0.176 0.078 1.31 84 -1.6 - 3.66 -0.12 84 418 82 71
79 13.879 0.176 0.075 1.29 84 -1.7 - 13.64 9.98 114 433 83 71
80 14.054 0.175 0.073 1.29 84 -1.7 103 13.11 -0.53 109 549 84 71
81 14.230 0.176 0.074 1.29 85 -1.7 - 12.59 -0.52 101 578 84 71
82 14.406 0.176 0.075 1.30 85 -1.7 - 12.25 -0.34 96 544 83 72
83 14.582 0.176 0.075 1.30 85 -1.6 - 12.02 -0.23 91 484 82 72
84 14.759 0.177 0.074 1.32 85 -1.7 - 11.79 -0.23 89 464 82 72
85 14.936 0.177 0.074 1.31 85 -1.6 - 11.58 -0.21 88 469 83 71
86 15.111 0.175 0.074 1.30 85 -1.6 - 11.36 -0.22 88 469 84 72
87 15.287 0.176 0.074 1.29 86 -1.7 - 11.13 -0.23 88 468 85 72
88 15.463 0.176 0.073 1.31 86 -1.6 - 10.91 -0.22 87 467 85 72
89 15.640 0.177 0.075 1.30 86 -1.7 - 10.70 -0.21 87 451 84 72
90 15.817 0.177 0.074 1.30 86 -1.6 103 10.50 -0.20 86 443 83 72
91 15.993 0.176 0.076 1.31 86 -1.6 - 10.28 -0.22 87 447 82 72
92 16.169 0.176 0.075 1.31 86 -1.6 - 10.09 -0.19 87 450 83 72
93 16.345 0.176 0.076 1.31 86 -1.6 - 9.89 -0.20 87 452 84 72
94 16.521 0.176 0.076 1.30 87 -1.6 - 9.70 -0.19 87 448 85 72
95 16.697 0.176 0.076 1.29 87 -1.6 - 9.51 -0.19 86 447 85 72
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BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI Job #: 24-303
Model: St Louis Tracking #: 216
Run#: 1 Technician: AK
Date: 12/9/2024
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)
ElTaiFr)TT:d Gas '\femr Sample TE::EIOSP ng:e Mem[ V';/lceJi:n Pro. Rate Scal_e Weight | Dilution Flue Filter Ambient
(min) (ft)) Rate (cfm) (in H,0) | (in H,0) Temp (°F) (in Hg) (%) Reading | Change | Tunnel
96 16.874 0.177 0.075 1.30 87 -1.7 - 9.33 -0.18 86 443 84 72
97 17.051 0.177 0.075 1.29 87 -1.6 - 9.16 -0.17 86 439 83 72
98 17.227 0.176 0.075 1.30 87 -1.6 - 9.00 -0.16 86 437 82 72
99 17.403 0.176 0.075 1.29 87 -1.6 - 8.83 -0.17 86 433 83 72
100 17.579 0.176 0.076 1.30 87 -1.6 101 8.67 -0.16 86 430 84 72
101 17.756 0.177 0.077 1.31 87 -1.6 - 8.50 -0.17 86 426 84 72
102 17.933 0.177 0.076 1.30 87 -1.6 - 8.35 -0.15 86 423 83 72
103 18.110 0.177 0.075 1.28 88 -1.6 - 8.22 -0.13 86 420 82 72
104 18.285 0.175 0.077 1.31 88 -1.7 - 8.08 -0.14 86 418 83 72
105 18.461 0.176 0.077 1.30 88 -1.7 - 7.95 -0.13 86 417 84 72
106 18.638 0.177 0.075 1.30 88 -1.7 - 7.81 -0.14 86 413 84 72
107 18.815 0.177 0.075 1.30 88 -1.6 - 7.68 -0.13 85 408 84 72
108 18.992 0.177 0.077 1.30 88 -1.7 - 7.55 -0.13 85 406 83 72
109 19.168 0.176 0.075 1.31 88 -1.7 - 7.40 -0.15 85 405 82 72
110 19.344 0.176 0.075 1.30 88 -1.6 100 7.29 -0.11 85 401 82 72
111 19.520 0.176 0.076 1.31 88 -1.6 - 7.17 -0.12 85 400 84 72
112 19.698 0.178 0.075 1.30 89 -1.7 - 7.05 -0.12 85 396 84 73
113 19.875 0.177 0.076 1.29 89 -1.6 - 6.94 -0.11 85 402 84 72
114 20.052 0.177 0.075 1.30 89 -1.7 - 6.81 -0.13 85 406 84 72
115 20.228 0.176 0.077 1.30 89 -1.7 - 6.68 -0.13 85 406 82 72
116 20.404 0.176 0.075 1.31 89 -1.7 - 6.56 -0.12 85 405 82 72
117 20.581 0.177 0.076 1.30 89 -1.7 - 6.45 -0.11 85 406 83 72
118 20.758 0.177 0.077 1.31 89 -1.7 - 6.33 -0.12 85 403 84 72
119 20.935 0.177 0.075 1.30 89 -1.8 - 6.22 -0.11 85 401 84 72
120 21.112 0.177 0.076 1.31 89 -1.7 100 6.11 -0.11 85 399 84 72
121 21.287 0.175 0.077 1.30 89 -1.7 - 5.97 -0.14 84 398 82 73
122 21.464 0.177 0.076 1.30 89 -1.7 - 5.99 0.02 88 397 82 72
123 21.641 0.177 0.076 1.29 90 -1.7 - 5.95 -0.04 89 397 83 71
124 21.819 0.178 0.077 1.30 90 -1.8 - 5.89 -0.06 90 397 84 71
125 21.996 0.177 0.074 1.30 90 -1.8 - 5.83 -0.06 90 397 84 71
126 22.171 0.175 0.074 1.30 90 -1.8 - 5.75 -0.08 91 397 83 71
127 22.348 0.177 0.076 1.31 90 -1.8 - 5.68 -0.07 91 396 82 71
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Run 1 2515 Sheet.xlsm

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run#: 1 Technician: AK

Date: 12/9/2024
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)

ElTaiFr)TT:d Gas '\femr Sample TE::EIOSP ng:e Mem[ V';/lceJi:n Pro. Rate Scal_e Weight | Dilution Flue Filter Ambient
(min) (ft)) Rate (cfm) (in H,0) | (in H,0) Temp (°F) (in Hg) (%) Reading | Change | Tunnel
128 22.525 0.177 0.076 1.30 90 -1.9 - 5.60 -0.08 91 397 83 71
129 22.702 0.177 0.077 1.30 90 -1.8 - B 5l -0.09 91 398 84 71
130 22.879 0.177 0.077 1.31 90 -1.8 99 5.43 -0.08 91 397 84 71
131 23.055 0.176 0.075 1.30 90 -1.9 - 5.35 -0.08 90 395 84 71
132 23.231 0.176 0.075 1.30 90 -1.8 - 5.27 -0.08 91 395 82 71
133 23.408 0.177 0.075 1.30 90 -1.9 - 5.19 -0.08 91 395 82 71
134 23.585 0.177 0.076 1.30 90 -1.8 - 5.11 -0.08 90 395 84 71
135 23.763 0.178 0.077 1.28 91 -1.8 - 5.02 -0.09 90 395 84 71
136 23.940 0.177 0.078 1.29 91 -1.9 - 4.94 -0.08 90 394 85 70
137 24.115 0.175 0.075 1.30 91 -1.9 - 4.87 -0.07 90 395 84 71
138 24.292 0.177 0.077 1.30 91 -1.9 - 4.78 -0.09 90 396 83 71
139 24.469 0.177 0.075 1.31 91 -1.9 - 4.69 -0.09 90 396 82 70
140 24.647 0.178 0.075 1.30 91 -1.9 100 4.61 -0.08 90 392 83 70
141 24.824 0.177 0.075 1.31 91 -2.0 - 4.54 -0.07 90 386 84 70
142 25.000 0.176 0.076 1.30 91 -1.9 - 4.48 -0.06 90 383 85 70
143 25.177 0.177 0.072 1.31 91 -2.0 - 30.19 25.71 111 361 85 71
144 25.354 0.177 0.075 1.29 91 -2.0 - 26.75 -3.44 105 439 85 71
145 25.531 0.177 0.074 1.30 91 -2.0 - 26.46 -0.29 100 497 84 71
146 25.708 0.177 0.075 1.31 91 -2.0 - 25.97 -0.49 98 520 83 71
147 25.885 0.177 0.074 1.30 91 -1.9 - 25.66 -0.31 93 487 82 71
148 26.061 0.176 0.075 1.30 91 -1.9 - 25.41 -0.25 90 456 83 72
149 26.238 0.177 0.074 1.30 91 -2.0 - 25.17 -0.24 89 456 84 72
150 26.416 0.178 0.076 1.32 91 -2.0 100 24.94 -0.23 88 452 85 72
151 26.593 0.177 0.075 1.30 92 -1.9 - 24,71 -0.23 88 455 85 72
152 26.770 0.177 0.077 1.30 92 -1.9 - 24.47 -0.24 87 452 86 73
153 26.946 0.176 0.074 1.30 92 -2.0 - 24.23 -0.24 87 448 85 73
154 27.123 0.177 0.075 1.31 92 -2.0 - 24.00 -0.23 87 447 84 72
155 27.301 0.178 0.075 1.29 92 -1.9 - 23.76 -0.24 87 456 82 72
156 27.478 0.177 0.074 1.30 92 -1.9 - 23.54 -0.22 87 456 82 72
157 27.655 0.177 0.075 1.32 92 -1.8 - 23.29 -0.25 87 463 83 72
158 27.832 0.177 0.075 1.30 92 -1.8 - 23.04 -0.25 88 467 84 73
159 28.009 0.177 0.076 1.30 92 -1.8 - 22.80 -0.24 88 468 84 73
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BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run#: 1 Technician: AK

Date: 12/9/2024
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)

ElTaiFr)TT:d Gas '\femr Sample TE::EIOSP ng:e Mem[ V';/lceJi:n Pro. Rate Scal_e Weight | Dilution Flue Filter Ambient
(min) (ft)) Rate (cfm) (in H,0) | (in H,0) Temp (°F) (in Hg) (%) Reading | Change | Tunnel
160 28.186 0.177 0.076 1.31 92 -1.9 100 22.58 -0.22 88 470 83 73
161 28.364 0.178 0.075 1.31 92 -1.9 - 22.34 -0.24 88 467 82 73
162 28.541 0.177 0.075 1.31 92 -1.8 - 22.11 -0.23 88 469 83 72
163 28.717 0.176 0.075 1.30 92 -1.8 - 21.94 -0.17 88 470 84 73
164 28.894 0.177 0.075 1.31 92 -1.8 - 21.70 -0.24 88 469 85 73
165 29.072 0.178 0.074 1.30 92 -1.7 - 21.47 -0.23 88 469 85 73
166 29.249 0.177 0.075 1.29 92 -1.7 - 21.23 -0.24 88 470 83 73
167 29.426 0.177 0.076 1.30 92 -1.8 - 21.00 -0.23 88 470 82 73
168 29.602 0.176 0.074 1.31 92 -1.8 - 20.76 -0.24 88 472 82 73
169 29.779 0.177 0.075 1.29 92 -1.7 - 20.52 -0.24 88 472 84 73
170 29.957 0.178 0.074 1.29 92 -1.7 100 20.29 -0.23 88 474 85 73
171 30.135 0.178 0.075 1.30 92 -1.8 - 20.04 -0.25 89 475 85 73
172 30.312 0.177 0.075 1.31 93 -1.7 - 19.81 -0.23 88 474 86 73
173 30.488 0.176 0.075 1.30 93 -1.7 - 19.58 -0.23 89 476 85 73
174 30.665 0.177 0.074 1.31 93 -1.7 - 19.33 -0.25 89 475 84 73
175 30.843 0.178 0.075 1.30 93 -1.7 - 19.10 -0.23 89 477 83 73
176 31.021 0.178 0.074 1.31 93 -1.7 - 18.86 -0.24 89 476 83 73
177 31.197 0.176 0.075 1.30 93 -1.7 - 18.62 -0.24 89 476 84 74
178 31.374 0.177 0.074 1.30 93 -1.7 - 18.40 -0.22 89 476 84 74
179 31.551 0.177 0.073 1.30 93 -1.7 - 18.16 -0.24 89 477 84 73
180 31.728 0.177 0.073 1.29 93 -1.7 101 17.93 -0.23 89 477 84 73
181 31.906 0.178 0.076 1.30 93 -1.7 - 17.69 -0.24 89 478 83 73
182 32.083 0.177 0.073 1.30 93 -1.7 - 17.46 -0.23 89 478 83 73
183 32.259 0.176 0.075 1.31 93 -1.7 - 17.24 -0.22 89 477 83 73
184 32.436 0.177 0.075 1.30 93 -1.7 - 17.00 -0.24 89 475 84 73
185 32.614 0.178 0.075 1.31 93 -1.7 - 16.79 -0.21 90 474 84 73
186 32.792 0.178 0.073 1.30 93 -1.7 - 16.57 -0.22 89 472 84 73
187 32.969 0.177 0.075 1.30 93 -1.7 - 16.33 -0.24 89 461 84 74
188 33.145 0.176 0.076 1.31 93 -1.6 - 16.12 -0.21 89 455 83 73
189 33.322 0.177 0.074 1.31 93 -1.7 - 15.90 -0.22 89 451 83 73
190 33.500 0.178 0.076 1.30 93 -1.7 101 15.71 -0.19 89 450 84 74
191 33.678 0.178 0.073 1.31 93 -1.6 - 15.49 -0.22 88 448 84 74
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BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run#: 1 Technician: AK

Date: 12/9/2024
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)

ElTaiFr)TT:d Gas '\femr Sample TE::EIOSP ng:e Mem[ V';/lceJi:n Pro. Rate Scal_e Weight | Dilution Flue Filter Ambient
(min) (ft)) Rate (cfm) (in H,0) | (in H,0) Temp (°F) (in Hg) (%) Reading | Change | Tunnel
192 33.854 0.176 0.075 1.30 93 -1.8 - 15.29 -0.20 88 448 85 74
193 34.031 0.177 0.075 1.29 93 -1.7 - 15.08 -0.21 89 447 85 74
194 34.208 0.177 0.075 1.29 93 -1.6 - 14.88 -0.20 88 444 84 74
195 34.385 0.177 0.075 1.30 93 -1.7 - 14.67 -0.21 88 444 83 74
196 34.563 0.178 0.075 1.31 93 -1.7 - 14.45 -0.22 89 443 82 74
197 34.740 0.177 0.074 1.32 93 -1.7 - 14.24 -0.21 88 443 83 74
198 34.916 0.176 0.073 1.30 93 -1.7 - 14.04 -0.20 88 441 84 74
199 35.093 0.177 0.075 1.31 93 -1.6 - 13.83 -0.21 88 443 85 74
200 35.271 0.178 0.074 1.30 93 -1.7 100 13.60 -0.23 88 444 85 74
201 35.449 0.178 0.076 1.31 93 -1.8 - 13.39 -0.21 88 443 85 74
202 35.625 0.176 0.078 1.31 93 -1.7 - 13.19 -0.20 88 442 84 74
203 35.802 0.177 0.075 1.31 93 -1.8 - 13.00 -0.19 88 440 83 74
204 35.979 0.177 0.076 1.28 93 -1.7 - 12.79 -0.21 88 440 82 74
205 36.157 0.178 0.075 1.30 94 -1.7 - 12.61 -0.18 88 438 83 73
206 36.334 0.177 0.076 1.31 94 -1.7 - 12.43 -0.18 88 435 84 74
207 36.511 0.177 0.073 1.30 94 -1.8 - 12.26 -0.17 88 433 85 74
208 36.687 0.176 0.076 1.30 94 -1.8 - 12.06 -0.20 88 430 85 74
209 36.864 0.177 0.076 1.31 94 -1.7 - 11.90 -0.16 88 430 85 74
210 37.042 0.178 0.075 1.30 94 -1.7 100 11.72 -0.18 88 428 84 74
211 37.220 0.178 0.076 1.31 94 -1.8 - 11.58 -0.14 88 424 83 74
212 37.396 0.176 0.075 1.31 94 -1.7 - 11.43 -0.15 88 420 83 74
213 37.573 0.177 0.075 1.31 94 -1.7 - 11.28 -0.15 88 417 84 74
214 37.750 0.177 0.075 1.29 94 -1.7 - 11.12 -0.16 88 427 85 73
215 37.927 0.177 0.074 1.30 94 -1.7 - 10.98 -0.14 88 430 85 74
216 38.105 0.178 0.075 1.30 94 -1.8 - 10.82 -0.16 88 430 85 73
217 38.282 0.177 0.076 1.29 94 -1.9 - 10.68 -0.14 88 427 85 74
218 38.458 0.176 0.075 1.31 94 -1.8 - 10.55 -0.13 88 426 84 74
219 38.635 0.177 0.076 1.31 94 -1.9 - 10.40 -0.15 88 424 83 74
220 38.813 0.178 0.076 1.30 94 -1.8 100 10.25 -0.15 88 422 83 73
221 38.991 0.178 0.076 1.31 94 -1.8 - 10.11 -0.14 88 422 83 74
222 39.167 0.176 0.076 1.31 94 -1.7 - 9.98 -0.13 88 420 84 74
223 39.344 0.177 0.076 1.29 94 -1.8 - 9.84 -0.14 88 418 85 74
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BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run#: 1 Technician: AK

Date: 12/9/2024
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)

ElTaiFr)TT:d Gas '\femr Sample TE::EIOSP ng:e Mem[ V';/lceJi:n Pro. Rate Scal_e Weight | Dilution Flue Filter Ambient
(min) (ft)) Rate (cfm) (in H,0) | (in H,0) Temp (°F) (in Hg) (%) Reading | Change | Tunnel
224 39.521 0.177 0.076 1.30 94 -1.9 - 9.71 -0.13 88 417 85 74
225 39.699 0.178 0.076 1.30 94 -1.9 - 9.57 -0.14 88 416 85 74
226 39.876 0.177 0.076 1.32 94 -1.9 - 9.43 -0.14 88 416 84 74
227 40.053 0.177 0.075 1.30 94 -1.9 - 9.31 -0.12 87 414 83 74
228 40.230 0.177 0.075 1.31 94 -1.9 - 9.20 -0.11 87 412 82 74
229 40.407 0.177 0.076 1.31 94 -1.9 - 9.09 -0.11 87 409 83 74
230 40.585 0.178 0.077 1.30 94 -1.8 99 9.00 -0.09 87 408 85 74
231 40.763 0.178 0.076 1.31 94 -1.9 - 8.90 -0.10 87 406 85 74
232 40.939 0.176 0.076 1.30 94 -1.9 - 8.80 -0.10 87 402 85 74
233 41.116 0.177 0.074 1.31 94 -2.0 - 8.72 -0.08 87 399 85 74
234 41.293 0.177 0.076 1.31 94 -2.0 - 8.62 -0.10 87 396 85 74
235 41.471 0.178 0.077 1.30 94 -1.9 - 8.53 -0.09 87 393 84 74
236 41.649 0.178 0.075 1.30 94 -1.9 - 8.44 -0.09 87 390 83 74
237 41.825 0.176 0.076 1.31 94 -2.0 - 8.35 -0.09 86 388 82 74
238 42.002 0.177 0.076 1.31 94 -2.0 - 8.27 -0.08 86 386 83 74
239 42.180 0.178 0.075 1.30 94 -2.0 - 8.17 -0.10 86 385 84 74
240 42.357 0.177 0.076 1.30 94 -2.0 99 8.10 -0.07 86 384 85 74
241 42.535 0.178 0.076 1.30 94 -1.9 - 8.02 -0.08 86 381 85 74
242 42.711 0.176 0.075 1.30 94 -2.0 - 7.96 -0.06 86 378 85 74
243 42.888 0.177 0.074 1.29 95 -2.0 - 7.89 -0.07 86 383 84 74
244 43.066 0.178 0.076 1.29 94 -2.0 - 7.81 -0.08 86 392 83 74
245 43.243 0.177 0.074 1.30 94 -1.9 - 7.74 -0.07 86 394 82 74
246 43.421 0.178 0.077 1.31 95 -2.0 - 7.68 -0.06 86 393 83 74
247 43.597 0.176 0.076 1.30 95 -2.0 - 7.58 -0.10 86 392 84 75
248 43.774 0.177 0.076 1.30 95 -2.0 - 7.62 0.04 90 394 85 74
249 43.951 0.177 0.074 1.31 95 -2.0 - 7.61 -0.01 91 394 84 73
250 44.129 0.178 0.076 1.31 95 -2.0 99 7.57 -0.04 92 395 83 73
251 44.307 0.178 0.075 1.29 95 -2.0 - 7.55 -0.02 92 396 82 73
252 44.482 0.175 0.075 1.31 95 -2.0 - 7.52 -0.03 92 395 83 73
253 44.660 0.178 0.075 1.31 95 -21 - 7.48 -0.04 92 398 84 73
254 44.837 0.177 0.075 1.30 95 -2.0 - 7.43 -0.05 93 399 85 73
255 45.015 0.178 0.076 1.30 95 -2.0 - 7.39 -0.04 92 395 85 73
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BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run#: 1 Technician: AK

Date: 12/9/2024
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)

ElTaiFr)TT:d Gas '\femr Sample TE::EIOSP ng:e Mem[ V';/lceJi:n Pro. Rate Scal_e Weight | Dilution Flue Filter Ambient
(min) (ft)) Rate (cfm) (in H,0) | (in H,0) Temp (°F) (in Hg) (%) Reading | Change | Tunnel
256 45.193 0.178 0.076 1.30 95 -2.1 - 7.33 -0.06 92 387 85 73
257 45.368 0.175 0.076 1.30 95 -2.0 - 7.28 -0.05 92 383 84 72
258 45.545 0.177 0.077 1.30 95 -2.1 - 7.22 -0.06 92 379 83 72
259 45.723 0.178 0.075 1.30 95 -2.1 - 7.17 -0.05 92 379 82 72
260 45.901 0.178 0.076 1.30 95 -2.1 100 7.12 -0.05 92 377 83 72
261 46.079 0.178 0.076 1.31 95 -2.2 - 7.07 -0.05 92 378 84 72
262 46.254 0.175 0.077 1.31 95 -2.2 - 7.02 -0.05 91 378 85 72
263 46.431 0.177 0.077 1.32 95 -2.2 - 6.96 -0.06 91 377 85 72
264 46.609 0.178 0.077 1.30 95 -2.2 - 6.91 -0.05 91 377 85 72
265 46.787 0.178 0.076 1.31 95 -2.2 - 6.85 -0.06 91 375 84 72
266 46.964 0.177 0.075 1.31 95 -2.3 - 6.81 -0.04 91 373 83 72
267 47.140 0.176 0.076 1.31 95 -2.2 - 6.77 -0.04 91 372 82 72
268 47.318 0.178 0.076 1.30 95 -2.2 - 6.73 -0.04 91 370 83 72
269 47.495 0.177 0.077 1.31 95 -2.2 - 6.68 -0.05 91 370 84 72
270 47.673 0.178 0.075 1.29 95 -2.2 100 6.64 -0.04 91 369 84 72
271 47.850 0.177 0.075 1.30 95 -2.3 - 6.60 -0.04 91 366 85 72
272 48.026 0.176 0.073 1.32 95 -2.2 - 6.58 -0.02 91 368 84 72
273 48.204 0.178 0.075 1.30 95 -2.3 - 6.55 -0.03 91 375 83 72
274 48.381 0.177 0.076 1.30 95 -2.3 - 6.51 -0.04 91 376 83 72
275 48.559 0.178 0.075 1.30 95 -2.3 - 6.48 -0.03 90 357 83 72
276 48.736 0.177 0.076 1.30 95 -2.3 - 6.45 -0.03 90 344 84 72
277 48.912 0.176 0.075 1.30 95 -2.3 - 6.41 -0.04 90 338 85 72
278 49.089 0.177 0.075 1.30 95 -2.4 - 6.38 -0.03 90 335 85 72
279 49.267 0.178 0.076 1.30 95 -2.4 - 6.36 -0.02 89 332 85 72
280 49.445 0.178 0.076 1.30 95 -2.3 100 6.35 -0.01 89 305 84 72
281 49.622 0.177 0.076 1.30 95 -2.3 - 6.34 -0.01 88 283 83 72
282 49.798 0.176 0.077 1.33 95 -2.4 - 6.33 -0.01 88 271 83 71
283 49.976 0.178 0.077 1.30 95 -2.4 - 6.30 -0.03 87 263 84 71
284 50.154 0.178 0.075 1.31 95 -2.4 - 6.29 -0.01 87 257 85 72
285 50.331 0.177 0.077 1.30 95 -2.3 - 6.27 -0.02 87 252 84 71
286 50.508 0.177 0.077 1.31 95 -25 - 6.25 -0.02 87 248 83 71
287 50.685 0.177 0.077 1.31 95 -2.4 - 6.24 -0.01 86 245 82 71
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BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run#: 1 Technician: AK

Date: 12/9/2024
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)

ElTaiFr)TT:d Gas '\femr Sample TE::EIOSP ng:e Mem[ V';/lceJi:n Pro. Rate Scal_e Weight | Dilution Flue Filter Ambient
(min) (ft)) Rate (cfm) (in H,0) | (in H,0) Temp (°F) (in Hg) (%) Reading | Change | Tunnel
288 50.862 0.177 0.075 1.30 95 -2.5 - 6.22 -0.02 86 241 83 71
289 51.040 0.178 0.077 1.32 95 -2.4 - 6.19 -0.03 86 240 84 71
290 51.218 0.178 0.076 1.30 95 -2.4 99 6.18 -0.01 86 237 85 71
291 51.394 0.176 0.076 1.31 95 -2.5 - 6.16 -0.02 86 234 85 71
292 51.571 0.177 0.077 1.32 95 -2.4 - 6.15 -0.01 86 232 85 71
293 51.749 0.178 0.077 1.30 95 -2.4 - 6.13 -0.02 86 231 85 71
294 51.927 0.178 0.077 1.29 95 -2.5 - 6.10 -0.03 85 228 83 71
295 52.105 0.178 0.075 1.30 95 -2.6 - 6.09 -0.01 85 226 82 71
296 52.281 0.176 0.076 1.31 95 -2.5 - 6.07 -0.02 85 223 83 71
297 52.459 0.178 0.077 1.31 95 -2.5 - 6.06 -0.01 85 223 84 71
298 52.636 0.177 0.078 1.31 95 -2.5 - 6.05 -0.01 85 222 85 71
299 52.814 0.178 0.075 1.30 95 -2.6 - 6.03 -0.02 85 220 85 71
300 52.992 0.178 0.076 1.30 95 -2.6 99 6.01 -0.02 84 219 85 71
301 53.168 0.176 0.077 1.31 95 -2.5 - 5.99 -0.02 84 217 84 71
302 53.346 0.178 0.077 1.31 95 -2.6 - 5.98 -0.01 84 215 82 71
303 53.524 0.178 0.076 1.31 95 -2.6 - 5.96 -0.02 84 214 82 71
304 53.702 0.178 0.077 1.30 95 -2.6 - 5.93 -0.03 84 214 83 71
305 53.878 0.176 0.077 1.30 95 -2.6 - 5.92 -0.01 84 213 84 71
306 54.055 0.177 0.077 1.30 95 -2.6 - 5.90 -0.02 84 211 85 71
307 54.233 0.178 0.077 1.32 95 -2.6 - 5.89 -0.01 84 209 85 71
308 54.411 0.178 0.077 1.30 95 -2.6 - 5.88 -0.01 83 208 83 71
309 54.589 0.178 0.076 1.30 96 -2.7 - 5.86 -0.02 83 208 82 71
310 54.765 0.176 0.076 1.30 96 -2.7 99 5.84 -0.02 83 206 83 71
311 54.942 0.177 0.075 1.31 95 -2.6 - 5.83 -0.01 83 206 84 71
312 55.120 0.178 0.076 1.31 95 -2.7 - 5.81 -0.02 83 204 85 70
313 55.298 0.178 0.077 1.31 95 -2.6 - 5.79 -0.02 83 205 84 71
314 55.476 0.178 0.077 1.31 95 -2.7 - 5.76 -0.03 83 203 83 70
315 55.652 0.176 0.077 1.30 96 -2.7 - 5.75 -0.01 82 203 82 70
316 55.829 0.177 0.078 1.31 95 -2.7 - 5.74 -0.01 82 202 82 70
317 56.007 0.178 0.077 1.31 95 -2.8 - 5.72 -0.02 82 201 84 70
318 56.185 0.178 0.077 1.31 95 -2.7 - 5.70 -0.02 82 201 84 70
319 56.362 0.177 0.077 1.31 95 -2.7 - 5.69 -0.01 82 201 84 70
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BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run#: 1 Technician: AK

Date: 12/9/2024
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)

ElTaiFr)TT:d Gas '\femr Sample TE::EIOSP ng:e Mem[ V';/lceJi:n Pro. Rate Scal_e Weight | Dilution Flue Filter Ambient
(min) (ft)) Rate (cfm) (in H,0) | (in H,0) Temp (°F) (in Hg) (%) Reading | Change | Tunnel
320 56.539 0.177 0.076 1.31 95 -2.7 99 5.67 -0.02 82 200 83 70
321 56.717 0.178 0.075 1.30 95 -2.8 - 5.66 -0.01 82 198 82 70
322 56.895 0.178 0.076 1.30 95 -2.8 - 5.64 -0.02 82 197 83 70
323 57.073 0.178 0.078 1.31 95 -2.7 - 5.62 -0.02 82 197 84 70
324 57.249 0.176 0.077 1.31 95 -2.8 - 5.61 -0.01 82 196 85 70
325 57.426 0.177 0.078 1.31 95 -2.7 - 5.58 -0.03 82 196 84 70
326 57.605 0.179 0.076 1.31 95 -2.7 - 5.56 -0.02 81 194 83 70
327 57.783 0.178 0.077 1.31 95 -2.8 - 5.55 -0.01 81 194 82 70
328 57.960 0.177 0.077 1.31 95 -2.8 - B3 -0.02 81 194 83 70
329 58.136 0.176 0.077 1.32 95 -2.8 - 5.52 -0.01 81 194 84 70
330 58.314 0.178 0.078 1.30 95 -2.8 98 5.50 -0.02 81 194 84 70
331 58.492 0.178 0.077 1.30 95 -2.8 - 5.49 -0.01 81 192 85 70
332 58.670 0.178 0.077 1.31 95 -2.8 - 5.46 -0.03 81 192 84 70
333 58.847 0.177 0.078 1.29 95 -2.8 - 5.46 0.00 81 191 82 70
334 59.024 0.177 0.077 1.30 95 -2.9 - 5.44 -0.02 81 191 82 70
335 59.202 0.178 0.077 1.31 95 -2.8 - 5.42 -0.02 81 191 83 70
336 59.380 0.178 0.076 1.31 95 -2.8 - 5.40 -0.02 80 189 84 70
337 59.558 0.178 0.076 1.31 95 -2.8 - 5.39 -0.01 81 188 84 70
338 59.734 0.176 0.076 1.31 95 -2.9 - 5.37 -0.02 81 189 83 70
339 59.911 0.177 0.075 1.32 95 -2.9 - 5.36 -0.01 80 189 82 70
340 60.089 0.178 0.078 1.31 95 -2.8 97 5.34 -0.02 80 188 82 70
341 60.268 0.179 0.077 1.30 95 -2.8 - 5.32 -0.02 80 188 84 70
342 60.445 0.177 0.077 1.31 95 -2.9 - 5.31 -0.01 80 187 85 70
343 60.621 0.176 0.078 1.31 95 -2.8 - 5.29 -0.02 80 188 84 70
344 60.799 0.178 0.077 1.30 95 -2.9 - 5.27 -0.02 80 187 83 70
345 60.977 0.178 0.078 1.30 95 -3.0 - 5.26 -0.01 80 187 82 70
346 61.155 0.178 0.076 1.31 95 -2.9 - 5.24 -0.02 80 186 82 70
347 61.332 0.177 0.077 1.30 95 -3.0 - 5.23 -0.01 80 185 84 70
348 61.509 0.177 0.077 1.32 95 -3.0 - 5.21 -0.02 80 185 84 70
349 61.687 0.178 0.077 1.30 95 -3.0 - 5.20 -0.01 80 185 84 70
350 61.865 0.178 0.078 1.31 95 -2.9 97 5.18 -0.02 80 185 85 70
351 62.043 0.178 0.078 1.32 95 -2.9 - 5.17 -0.01 79 184 85 70
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Run 1 2515 Sheet.xlsm

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run#: 1 Technician: AK

Date: 12/9/2024
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)

ElTaiFr)TT:d Gas '\femr Sample TE::EIOSP ng:e Mem[ V';/lceJi:n Pro. Rate Scal_e Weight | Dilution Flue Filter Ambient
(min) (ft)) Rate (cfm) (in H,0) | (in H,0) Temp (°F) (in Hg) (%) Reading | Change | Tunnel
352 62.220 0.177 0.077 1.31 95 -2.9 - 5.15 -0.02 79 184 85 70
353 62.397 0.177 0.077 1.31 95 -3.0 - 5.13 -0.02 79 184 84 70
354 62.576 0.179 0.076 1.30 95 -2.9 - 5.12 -0.01 80 182 82 70
355 62.754 0.178 0.076 1.31 95 -2.9 - 5.10 -0.02 79 182 82 70
356 62.931 0.177 0.076 1.30 95 -3.0 - 5.08 -0.02 79 182 83 70
357 63.108 0.177 0.076 1.30 95 -2.9 - 5.06 -0.02 79 182 84 70
358 63.286 0.178 0.078 1.31 95 -2.9 - 5.05 -0.01 79 182 84 70
359 63.464 0.178 0.078 1.31 95 -3.0 - 5.03 -0.02 79 182 83 70
360 63.642 0.178 0.078 1.31 95 -2.9 97 5.02 -0.01 79 183 82 70
361 63.818 0.176 0.078 1.31 95 -3.0 - 5.00 -0.02 79 182 82 69
362 63.996 0.178 0.078 1.31 95 -2.9 - 4.99 -0.01 79 181 83 69
363 64.174 0.178 0.077 1.31 95 -3.0 - 4.97 -0.02 79 181 84 69
364 64.352 0.178 0.076 1.32 95 -3.0 - 4.96 -0.01 79 181 85 69
365 64.529 0.177 0.077 1.31 95 -3.0 - 4.94 -0.02 79 181 84 69
366 64.706 0.177 0.077 1.30 95 -3.0 - 4.93 -0.01 79 180 82 69
367 64.884 0.178 0.077 1.31 95 -3.1 - 4.91 -0.02 79 180 82 69
368 65.062 0.178 0.078 1.30 95 -3.0 - 4.89 -0.02 79 179 83 69
369 65.241 0.179 0.076 1.30 95 -3.0 - 4.88 -0.01 79 179 84 69
370 65.416 0.175 0.078 1.30 95 -3.0 97 4.86 -0.02 79 179 84 69
371 65.594 0.178 0.077 1.31 95 -3.1 - 4.85 -0.01 79 179 83 69
372 65.772 0.178 0.077 1.31 95 -3.1 - 4.83 -0.02 79 177 82 69
373 65.951 0.179 0.076 1.31 95 -3.0 - 4.81 -0.02 79 177 83 69
374 66.128 0.177 0.077 1.30 95 -3.1 - 4.80 -0.01 79 177 84 69
375 66.305 0.177 0.078 1.32 95 -3.1 - 4.78 -0.02 78 177 84 69
376 66.483 0.178 0.077 1.31 95 -3.1 - 4.77 -0.01 78 177 84 69
377 66.661 0.178 0.079 1.30 95 -3.0 - 4.76 -0.01 78 176 84 69
378 66.839 0.178 0.078 1.31 95 -3.0 - 4.74 -0.02 78 176 84 69
379 67.015 0.176 0.077 1.30 95 -3.1 - 4.72 -0.02 78 177 82 69
380 67.193 0.178 0.078 1.31 95 -3.1 97 4.71 -0.01 78 176 82 69
381 67.371 0.178 0.077 1.31 95 -3.1 - 4.69 -0.02 78 175 83 69
382 67.549 0.178 0.077 1.30 95 -3.1 - 4.68 -0.01 78 175 84 69
383 67.727 0.178 0.079 1.31 95 -3.1 - 4.66 -0.02 78 175 84 69
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Run 1 2515 Sheet.xIsm

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run #: 1 Technician: AK

Date: 12/9/2024
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)

ElTaiFr’TT:d Gas I\;Ieter Sample TES;JEFSP ngli-lce Mete: V';Acetji:n Pro. Rate Sca!e Weight | Dilution Flue Filter Ambient
(min) (ft) Rate (cfm) (inH,0) | (in H,0) Temp (°F) (in Hg) (%) Reading | Change | Tunnel
384 67.904 0.177 0.077 1.31 95 3.1 - 4.64 -0.02 78 174 83 69
385 68.082 0.178 0.078 1.31 95 3.1 - 4.62 -0.02 78 174 82 69
386 68.260 0.178 0.077 1.31 95 3.1 - 4.62 0.00 78 174 83 69
387 68.438 0.178 0.077 1.32 95 3.1 - 4.61 -0.01 78 174 84 69
388 68.614 0.176 0.077 1.31 95 3.1 - 4.59 -0.02 78 173 84 69
389 68.792 0.178 0.078 1.31 95 3.1 - 4.57 -0.02 78 173 83 69
390 68.970 0.178 0.077 1.31 95 -3.2 98 4.56 -0.01 78 173 82 68
391 69.148 0.178 0.077 1.31 95 3.1 - 4.55 -0.01 77 173 82 68
392 69.326 0.178 0.077 1.32 95 -3.2 - 4.53 -0.02 77 172 83 68
393 69.503 0.177 0.078 1.31 95 3.1 - 452 -0.01 77 172 84 68
394 69.681 0.178 0.079 1.31 95 -3.2 - 4.50 -0.02 77 172 84 68
395 69.859 0.178 0.076 1.31 95 3.1 - 4.49 -0.01 77 172 83 68
396 70.037 0.178 0.077 1.31 95 3.1 98 4.48 -0.01 77 172 82 68

Avg/Tot | 70.038 | 0177 | 0076 | 1.30 89.4 2.0 wo [ s 340 | s 71.0
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BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI

Model: St Louis

Job #: 24-303
Tracking #: 216

Run #: 1 Technician: AK
Date: 12/9/2024
Particulate Sampling Data Flue Gas Data
Elapsed Gas Meter Sample | Orifice dH Meter V'r::i:n Pro. Rate Filter (°F) Flue Draft CO, (%) Cco (%)
Time (min) () Rate (cfm) | (in H,0) Temp (°F) (in Ho) (%) (in H,0) 2
0 -0.001 - 0.00 67 -0.5 - 85 0.003 0.10 0.006
1 0.148 0.149 1.36 67 -15 - 84 0.004 1.10 0.090
2 0.320 0.172 1.34 67 -15 - 83 0.001 2.34 0.107
3 0.490 0.170 1.32 67 -1.6 - 83 0.002 8.76 0.201
4 0.659 0.169 1.31 67 -14 - 82 0.005 10.64 0.228
5 0.829 0.170 1.31 67 -14 - 82 0.005 12.95 0.350
6 0.998 0.169 1.32 67 -14 - 81 0.004 14.43 0.731
7 1.168 0.170 1.30 67 -15 - 81 0.007 13.62 0.392
8 1.338 0.170 1.30 67 -1.6 - 81 0.006 13.42 0.241
9 1.507 0.169 1.29 67 -14 - 81 0.006 11.88 0.185
10 1.675 0.168 1.30 67 -1.6 103 82 0.006 11.83 0.176
11 1.843 0.168 1.29 68 -14 - 82 0.004 11.80 0.176
12 2.011 0.168 1.31 68 -1.4 - 83 0.006 10.98 0.201
13 2.179 0.168 1.30 68 -1.4 - 83 0.004 11.07 0.201
14 2.347 0.168 1.29 68 -15 - 84 0.007 10.23 0.244
15 2.516 0.169 1.29 68 -1.5 - 85 0.008 10.12 0.233
16 2.684 0.168 1.29 69 -1.4 - 86 0.006 10.91 0.189
17 2.850 0.166 1.28 69 -15 - 87 0.006 11.05 0.164
18 3.017 0.167 1.30 69 -1.4 - 86 0.005 10.62 0.142
19 3.184 0.167 1.27 69 -15 - 86 0.004 10.49 0.149
20 3.352 0.168 1.30 70 -1.4 106 85 0.007 4.10 0.083
21 3.520 0.168 1.28 70 -1.6 - 85 0.003 5.21 0.622
22 3.686 0.166 1.28 70 -1.4 - 84 0.003 10.58 0.491
23 3.852 0.166 1.30 71 -15 - 84 0.010 11.97 0.289
24 4.019 0.167 1.29 71 -1.6 - 84 0.006 9.73 0.214
25 4.187 0.168 1.28 71 -1.4 - 84 0.004 9.12 0.243
26 4.355 0.168 1.27 71 -15 - 84 0.007 9.61 0.295
27 4.522 0.167 1.29 72 -1.4 - 84 0.002 9.69 0.201
28 4.688 0.166 1.29 72 -15 - 85 0.008 7.92 0.446
29 4.855 0.167 1.28 72 -1.4 - 85 0.005 7.32 0.496
30 5.022 0.167 1.29 73 -1.4 105 86 0.009 10.21 0.219
31 5.190 0.168 1.29 73 -1.4 - 86 0.007 12.76 0.257
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Run 1 2515 Sheet.xlsm

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI

Model: St Louis

Job #: 24-303
Tracking #: 216

Run #: 1 Technician: AK
Date: 12/9/2024
Particulate Sampling Data Flue Gas Data
Elapsed Gas Meter Sample | Orifice dH Meter V'r::i:n Pro. Rate Filter (°F) Flue Draft o, (%) Cco (%)
Time (min) (%) Rate (cfm) | (in H,0) Temp (°F) (in Hg) (%) (in H,0) 2
32 5.356 0.166 1.28 73 -15 - 86 0.006 13.98 0.245
33 5.523 0.167 1.29 74 -14 - 85 0.013 13.92 0.150
34 5.689 0.166 1.30 74 -14 - 85 0.009 12.47 0.121
35 5.857 0.168 1.30 74 -14 - 85 0.002 11.58 0.191
36 6.025 0.168 1.29 74 -14 - 84 0.003 11.55 0.208
37 6.192 0.167 1.27 75 -15 - 84 0.008 11.85 0.144
38 6.358 0.166 1.28 75 -14 - 84 -0.001 12.03 0.097
39 6.525 0.167 1.29 75 -15 - 84 0.004 12.49 0.073
40 6.693 0.168 1.29 76 -15 103 84 0.009 13.09 0.062
41 6.861 0.168 1.28 76 -14 - 85 0.013 12.58 0.058
42 7.028 0.167 1.27 76 -14 - 86 0.006 12.03 0.051
43 7.194 0.166 1.27 7 -14 - 86 0.004 11.97 0.052
44 7.361 0.167 1.29 77 -1.4 - 86 0.003 12.46 0.063
45 7.528 0.167 1.26 77 -1.4 - 87 0.012 12.34 0.070
46 7.697 0.169 1.28 77 -1.4 - 87 0.004 12.32 0.071
47 7.864 0.167 1.31 78 -15 - 87 0.003 13.08 0.093
48 8.031 0.167 1.27 78 -15 - 86 0.004 13.16 0.109
49 8.198 0.167 1.28 78 -1.5 - 86 0.004 13.38 0.183
50 8.365 0.167 1.29 79 -1.5 102 85 0.006 12.57 0.134
51 8.534 0.169 1.28 79 -15 - 85 0.006 12.21 0.142
52 8.702 0.168 1.29 79 -1.4 - 84 0.003 12.37 0.131
53 8.870 0.168 1.29 79 -1.5 - 84 0.006 12.52 0.118
54 9.037 0.167 1.28 80 -1.4 - 84 0.004 12.72 0.112
55 9.205 0.168 1.29 80 -1.4 - 84 0.005 13.03 0.099
56 9.372 0.167 1.29 80 -1.4 - 84 0.009 13.25 0.097
57 9.541 0.169 1.29 80 -1.4 - 85 0.010 13.58 0.093
58 9.710 0.169 1.28 80 -1.4 - 85 0.007 13.71 0.105
59 9.878 0.168 1.28 81 -1.5 - 85 0.001 13.97 0.102
60 10.045 0.167 1.28 81 -1.4 102 85 0.007 14.16 0.107
61 10.213 0.168 1.31 81 -1.4 - 85 0.002 14.48 0.199
62 10.381 0.168 1.31 81 -1.4 - 85 0.005 14.85 0.299
63 10.549 0.168 1.29 82 -1.4 - 85 0.010 14.99 0.340
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Run 1 2515 Sheet.xlsm

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI

Model: St Louis

Job #: 24-303
Tracking #: 216

Run #: 1 Technician: AK
Date: 12/9/2024
Particulate Sampling Data Flue Gas Data
Elapsed Gas Meter Sample | Orifice dH Meter V'r::i:n Pro. Rate Filter (°F) Flue Draft o, (%) Cco (%)
Time (min) (%) Rate (cfm) | (in H,0) Temp (°F) (in Hg) (%) (in H,0) 2
64 10.718 0.169 1.28 82 -14 - 85 0.010 14.84 0.293
65 10.887 0.169 1.29 82 -15 - 85 0.005 15.06 0.279
66 11.055 0.168 1.29 82 -14 - 84 0.005 14.42 0.190
67 11.222 0.167 1.29 82 -15 - 84 0.002 13.82 0.132
68 11.390 0.168 1.28 83 -15 - 84 0.014 13.64 0.105
69 11.558 0.168 1.29 83 -14 - 84 0.006 13.45 0.099
70 11.727 0.169 1.27 83 -14 101 84 0.004 13.46 0.089
71 11.897 0.170 1.30 83 -14 - 84 0.005 13.64 0.100
72 12.065 0.168 1.27 83 -15 - 84 0.006 13.80 0.130
73 12.233 0.168 1.29 84 -14 - 84 0.009 14.36 0.217
74 12.401 0.168 1.27 84 -14 - 84 0.004 13.77 0.143
75 12.569 0.168 1.28 84 -15 - 84 0.001 12.93 0.078
76 12.737 0.168 1.28 84 -15 - 84 -0.001 12.94 0.076
77 12.906 0.169 1.29 84 -1.4 - 84 0.007 13.56 0.113
78 13.075 0.169 1.28 85 -1.4 - 84 0.011 13.38 0.076
79 13.243 0.168 1.29 85 -1.4 - 86 0.012 4.14 0.077
80 13.410 0.167 1.30 85 -1.5 102 86 0.001 6.93 0.133
81 13.578 0.168 1.29 85 -1.4 - 86 0.012 16.10 0.878
82 13.745 0.167 1.28 85 -15 - 86 0.009 17.56 1.087
83 13.913 0.168 1.27 86 -15 - 85 0.011 16.84 2.252
84 14.083 0.170 1.27 86 -1.6 - 85 0.006 17.08 1.561
85 14.251 0.168 1.28 86 -1.4 - 85 0.007 17.01 0.596
86 14.420 0.169 1.28 86 -1.5 - 85 0.014 16.92 0.477
87 14.587 0.167 1.28 86 -1.4 - 84 0.014 16.95 0.502
88 14.755 0.168 131 86 -1.5 - 84 0.005 17.12 0.475
89 14.924 0.169 1.30 86 -1.4 - 84 0.005 16.82 0.828
90 15.092 0.168 1.28 87 -1.5 103 85 0.009 16.66 0.468
91 15.262 0.170 1.27 87 -1.4 - 84 0.008 15.92 0.297
92 15.431 0.169 1.27 87 -1.5 - 85 0.006 15.81 0.454
93 15.599 0.168 1.29 87 -1.4 - 85 0.011 15.52 0.610
94 15.767 0.168 1.32 87 -1.5 - 85 0.010 15.36 0.497
95 15.936 0.169 1.30 87 -1.4 - 85 0.002 15.16 0.313
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Run 1 2515 Sheet.xlsm

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI

Model: St Louis

Job #: 24-303
Tracking #: 216

Run #: 1 Technician: AK
Date: 12/9/2024
Particulate Sampling Data Flue Gas Data
Elapsed Gas Meter Sample | Orifice dH Meter V'r::i:n Pro. Rate Filter (°F) Fl_ue Draft o, (%) Cco (%)
Time (min) () Rate (cfm) | (in H,0) Temp (°F) (in Ho) (%) (in H,0) 2
96 16.104 0.168 1.29 87 -14 - 85 0.009 14.85 0.285
97 16.272 0.168 1.29 88 -15 - 85 0.006 14.56 0.237
98 16.442 0.170 1.27 88 -15 - 85 0.008 14.26 0.216
99 16.611 0.169 1.30 88 -14 - 85 0.004 14.06 0.180
100 16.780 0.169 1.30 88 -14 101 85 0.007 13.73 0.162
101 16.949 0.169 1.29 88 -14 - 85 0.006 13.55 0.147
102 17.117 0.168 1.27 88 -15 - 85 0.003 13.35 0.118
103 17.285 0.168 1.30 88 -14 - 85 0.007 12.98 0.127
104 17.454 0.169 1.28 88 -14 - 85 0.000 12.74 0.125
105 17.623 0.169 1.27 88 -15 - 85 0.008 12.53 0.133
106 17.792 0.169 1.30 89 -14 - 85 0.003 12.25 0.130
107 17.962 0.170 1.28 89 -15 - 86 0.008 12.03 0.130
108 18.131 0.169 1.30 89 -1.5 - 86 0.005 11.82 0.146
109 18.300 0.169 1.28 89 -1.4 - 86 0.009 11.69 0.155
110 18.468 0.168 1.30 89 -1.5 100 85 0.005 11.48 0.177
111 18.637 0.169 1.27 89 -15 - 85 0.008 11.36 0.191
112 18.806 0.169 1.30 89 -1.6 - 85 0.007 11.29 0.192
113 18.974 0.168 1.30 89 -1.4 - 85 0.010 11.23 0.179
114 19.143 0.169 1.28 89 -15 - 85 0.004 10.76 0.160
115 19.314 0.171 1.30 89 -1.4 - 85 0.007 10.82 0.146
116 19.483 0.169 1.30 90 -1.5 - 85 0.008 10.76 0.147
117 19.652 0.169 1.34 90 -1.5 - 85 0.002 10.69 0.147
118 19.822 0.170 1.27 90 -1.4 - 85 0.010 10.68 0.145
119 19.990 0.168 1.30 90 -1.4 - 84 0.005 10.55 0.157
120 20.159 0.169 1.27 90 -1.4 100 84 0.001 10.51 0.145
121 20.328 0.169 1.28 90 -1.5 - 85 0.011 10.49 0.160
122 20.497 0.169 1.28 90 -1.5 - 85 0.008 10.25 0.161
123 20.666 0.169 1.28 90 -1.4 - 85 0.004 10.12 0.209
124 20.836 0.170 1.28 90 -1.6 - 85 0.010 9.91 0.213
125 21.006 0.170 1.28 90 -1.4 - 85 0.009 9.76 0.210
126 21.175 0.169 1.29 90 -1.6 - 85 0.009 9.69 0.207
127 21.344 0.169 1.28 91 -1.4 - 85 0.004 9.65 0.199
PFS-TECO Page 19 of 39




Run 1 2515 Sheet.xlsm

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI

Model: St Louis

Job #: 24-303
Tracking #: 216

Run #: 1 Technician: AK
Date: 12/9/2024
Particulate Sampling Data Flue Gas Data
Elapsed Gas Meter Sample | Orifice dH Meter V'r::i:n Pro. Rate Filter (°F) Fl_ue Draft o, (%) Cco (%)
Time (min) () Rate (cfm) | (in H,0) Temp (°F) (in Ho) (%) (in H,0) 2
128 21.512 0.168 1.29 91 -14 - 85 0.010 G859 0.198
129 21.681 0.169 1.27 91 -14 - 85 0.009 9.53 0.189
130 21.850 0.169 1.29 91 -15 99 85 0.008 9.50 0.183
131 22.019 0.169 1.30 91 -15 - 86 0.009 9.36 0.184
132 22.188 0.169 1.29 91 -15 - 86 0.010 9.28 0.177
133 22.358 0.170 1.30 91 -14 - 86 0.011 9.20 0.183
134 22.528 0.170 1.30 91 -14 - 86 0.009 9.11 0.184
135 22.697 0.169 1.29 91 -14 - 85 0.009 9.17 0.182
136 22.866 0.169 1.28 91 -14 - 85 0.001 9.22 0.148
137 23.035 0.169 1.29 91 -15 - 85 0.007 9.21 0.149
138 23.204 0.169 1.28 91 -14 - 85 0.008 9.26 0.137
139 23.373 0.169 1.29 91 -14 - 86 0.006 9.51 0.095
140 23.542 0.169 1.26 91 -1.5 100 86 0.005 9.58 0.095
141 23.711 0.169 1.29 91 -1.6 - 86 0.009 9.16 0.140
142 23.881 0.170 1.30 92 -1.4 - 85 -0.001 9.04 0.144
143 24.051 0.170 1.27 92 -15 - 86 0.005 3.05 0.123
144 24.220 0.169 1.31 92 -15 - 85 0.006 2.85 0.236
145 24.388 0.168 1.29 92 -1.4 - 85 0.002 12.26 0.438
146 24.557 0.169 1.28 92 -1.4 - 85 0.009 14.15 0.331
147 24.725 0.168 1.28 92 -1.4 - 85 0.008 14.77 0.513
148 24.894 0.169 1.29 92 -1.4 - 85 0.006 16.16 1.174
149 25.063 0.169 1.29 92 -1.5 - 86 0.006 15.47 0.588
150 25.233 0.170 1.30 92 -1.5 100 86 0.008 15.93 0.773
151 25.403 0.170 1.29 92 -1.6 - 86 0.009 16.03 0.752
152 25.572 0.169 1.29 92 -1.5 - 86 0.005 16.17 0.833
153 25.742 0.170 1.29 92 -1.5 - 85 0.002 15.87 0.520
154 25911 0.169 1.28 92 -1.5 - 85 0.003 15.83 0.410
155 26.079 0.168 131 92 -1.5 - 85 0.008 15.80 0.335
156 26.248 0.169 1.29 92 -1.5 - 85 0.008 16.50 0.620
157 26.417 0.169 1.29 92 -1.5 - 84 0.009 15.98 0.435
158 26.586 0.169 1.27 92 -1.4 - 85 0.002 16.23 0.503
159 26.755 0.169 1.29 92 -1.5 - 85 0.007 16.28 0.552
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BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI

Model: St Louis

Job #: 24-303
Tracking #: 216

Run #: 1 Technician: AK
Date: 12/9/2024
Particulate Sampling Data Flue Gas Data
Elapsed Gas Meter Sample | Orifice dH Meter V'r::i:n Pro. Rate Filter (°F) Fl_ue Draft o, (%) Cco (%)
Time (min) () Rate (cfm) | (in H,0) Temp (°F) (in Ho) (%) (in H,0) 2
160 26.925 0.170 1.25 92 -14 100 86 0.007 16.29 0.540
161 27.095 0.170 1.28 92 -15 - 87 0.004 16.12 0.520
162 27.264 0.169 1.30 92 -15 - 87 0.010 16.25 0.517
163 27.433 0.169 1.29 92 -15 - 87 0.004 16.12 0.444
164 27.602 0.169 1.28 93 -15 - 86 0.009 16.16 0.406
165 27.771 0.169 1.29 93 -14 - 86 0.008 16.21 0.408
166 27.940 0.169 1.27 93 -15 - 85 0.010 16.39 0.328
167 28.109 0.169 1.29 93 -15 - 85 0.005 16.34 0.307
168 28.278 0.169 1.28 93 -14 - 85 0.005 16.43 0.312
169 28.448 0.170 1.28 93 -15 - 85 0.011 16.52 0.431
170 28.618 0.170 1.30 93 -15 100 85 0.003 16.79 0.502
171 28.787 0.169 1.27 93 -15 - 85 0.012 16.67 0.451
172 28.956 0.169 1.29 93 -15 - 85 0.000 16.76 0.421
173 29.125 0.169 1.28 93 -1.3 - 85 0.009 16.66 0.402
174 29.294 0.169 1.28 93 -15 - 85 0.005 16.74 0.380
175 29.463 0.169 1.28 93 -1.5 - 85 0.005 16.81 0.340
176 29.632 0.169 1.25 93 -1.5 - 85 0.004 16.90 0.325
177 29.801 0.169 1.27 93 -1.4 - 85 0.010 16.96 0.304
178 29.971 0.170 1.28 93 -1.4 - 86 0.009 16.82 0.298
179 30.141 0.170 1.28 93 -15 - 86 0.007 16.94 0.280
180 30.310 0.169 131 93 -1.5 101 86 0.002 16.93 0.275
181 30.479 0.169 1.28 93 -1.4 - 86 0.005 16.96 0.289
182 30.648 0.169 1.28 93 -1.4 - 85 0.004 16.88 0.261
183 30.817 0.169 1.28 93 -1.5 - 85 0.005 16.92 0.239
184 30.986 0.169 1.30 93 -1.5 - 85 0.003 16.70 0.230
185 31.155 0.169 1.29 94 -1.5 - 85 0.011 16.79 0.202
186 31.324 0.169 1.28 93 -1.5 - 85 0.009 16.78 0.203
187 31.494 0.170 1.28 94 -1.5 - 85 0.008 17.04 0.328
188 31.664 0.170 1.28 93 -1.5 - 85 0.015 17.47 0.532
189 31.833 0.169 1.29 94 -1.5 - 85 0.009 17.32 0.427
190 32.003 0.170 1.26 94 -1.3 101 85 0.002 17.46 0.384
191 32.172 0.169 1.28 94 -1.4 - 86 0.007 17.29 0.384
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BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI

Model: St Louis

Job #: 24-303
Tracking #: 216

Run #: 1 Technician: AK
Date: 12/9/2024
Particulate Sampling Data Flue Gas Data
Elapsed Gas Meter Sample | Orifice dH Meter V'r::i:n Pro. Rate Filter (°F) Fl_ue Draft o, (%) Cco (%)
Time (min) () Rate (cfm) | (in H,0) Temp (°F) (in Ho) (%) (in H,0) 2
192 32.341 0.169 1.30 94 -14 - 86 0.005 17.42 0.387
193 32.510 0.169 1.29 94 -14 - 86 0.015 17.33 0.376
194 32.678 0.168 1.29 94 -15 - 86 0.008 17.21 0.331
195 32.848 0.170 1.28 94 -15 - 86 0.010 17.26 0.398
196 33.017 0.169 1.29 94 -14 - 86 0.011 17.40 0.443
197 33.187 0.170 1.29 94 -14 - 85 0.010 17.40 0.457
198 33.357 0.170 1.28 94 -14 - 85 0.004 17.56 0.655
199 33.526 0.169 1.28 94 -15 - 86 0.003 17.38 0.946
200 33.695 0.169 1.28 94 -15 100 86 0.004 17.52 1.301
201 33.864 0.169 1.29 94 -14 - 86 0.007 17.15 1.879
202 34.033 0.169 1.28 94 -15 - 86 0.010 16.99 1.843
203 34.202 0.169 1.26 94 -14 - 86 0.006 17.17 1.186
204 34.371 0.169 1.30 94 -1.4 - 86 0.005 17.18 0.707
205 34.541 0.170 1.29 94 -15 - 86 0.002 17.10 0.536
206 34.710 0.169 1.26 94 -1.4 - 86 0.000 16.86 0.453
207 34.881 0.171 1.27 94 -15 - 85 0.008 16.73 0.473
208 35.050 0.169 1.29 94 -1.4 - 85 0.007 16.43 0.378
209 35.219 0.169 1.28 94 -1.4 - 85 0.004 16.17 0.330
210 35.389 0.170 1.29 94 -1.4 100 85 0.005 16.06 0.315
211 35.557 0.168 1.29 94 -15 - 85 0.004 15.65 0.213
212 35.727 0.170 1.27 94 -1.5 - 85 0.006 15.05 0.113
213 35.896 0.169 1.28 94 -1.5 - 85 0.003 15.11 0.091
214 36.065 0.169 1.28 94 -1.6 - 86 0.010 14.57 0.074
215 36.234 0.169 1.28 94 -1.5 - 86 0.008 14.06 0.074
216 36.404 0.170 1.30 94 -1.4 - 86 0.010 13.93 0.065
217 36.574 0.170 1.28 94 -1.4 - 86 0.010 13.85 0.068
218 36.744 0.170 1.29 95 -1.5 - 86 0.008 13.75 0.065
219 36.913 0.169 131 94 -1.4 - 85 0.007 13.67 0.064
220 37.082 0.169 1.29 95 -1.5 100 86 0.006 13.75 0.058
221 37.251 0.169 1.29 95 -1.5 - 86 0.009 13.81 0.055
222 37.420 0.169 1.27 95 -1.4 - 86 0.006 13.94 0.055
223 37.589 0.169 1.30 95 -1.4 - 86 0.006 14.02 0.060
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BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI

Model: St Louis

Job #: 24-303
Tracking #: 216

Run #: 1 Technician: AK
Date: 12/9/2024
Particulate Sampling Data Flue Gas Data
Elapsed Gas Meter Sample | Orifice dH Meter V'r::i:n Pro. Rate Filter (°F) Fl_ue Draft o, (%) Cco (%)
Time (min) () Rate (cfm) | (in H,0) Temp (°F) (in Ho) (%) (in H,0) 2
224 37.758 0.169 1.28 95 -14 - 85 0.010 13.94 0.042
225 37.928 0.170 1.29 95 -14 - 85 0.010 13.84 0.044
226 38.098 0.170 1.27 95 -15 - 85 0.010 14.11 0.047
227 38.268 0.170 1.30 95 -15 - 85 0.007 14.10 0.053
228 38.437 0.169 1.29 95 -1.6 - 86 0.008 13.52 0.038
229 38.607 0.170 1.28 95 -14 - 87 0.003 13.10 0.035
230 38.776 0.169 1.28 95 -15 99 87 0.005 12.90 0.032
231 38.945 0.169 1.27 95 -15 - 86 0.008 12.95 0.034
232 39.114 0.169 1.29 95 -1.6 - 86 0.005 12.14 0.035
233 39.283 0.169 1.29 95 -14 - 86 0.007 11.51 0.044
234 39.453 0.170 1.29 95 -14 - 85 0.003 11.31 0.043
235 39.622 0.169 1.29 95 -15 - 85 0.005 11.26 0.047
236 39.792 0.170 1.28 95 -15 - 86 0.013 11.14 0.046
237 39.963 0.171 1.28 95 -1.4 - 86 0.007 11.08 0.047
238 40.132 0.169 1.28 95 -15 - 87 0.011 11.06 0.047
239 40.301 0.169 1.29 95 -1.5 - 87 0.004 11.08 0.046
240 40.470 0.169 1.28 95 -15 99 87 0.005 11.16 0.043
241 40.640 0.170 1.29 95 -1.4 - 86 0.014 11.24 0.045
242 40.809 0.169 1.28 95 -1.5 - 86 0.005 10.24 0.063
243 40.978 0.169 1.26 95 -1.4 - 86 0.006 9.58 0.067
244 41.147 0.169 1.29 95 -1.5 - 85 0.005 8.84 0.076
245 41.317 0.170 131 95 -1.4 - 85 0.012 8.72 0.079
246 41.487 0.170 1.29 95 -1.4 - 85 0.005 8.71 0.084
247 41.657 0.170 1.30 95 -1.4 - 86 0.012 8.71 0.090
248 41.827 0.170 1.30 95 -1.5 - 86 0.003 8.75 0.094
249 41.996 0.169 1.27 95 -1.5 - 86 0.002 8.70 0.099
250 42.165 0.169 1.26 95 -1.4 99 86 0.006 8.68 0.085
251 42.334 0.169 1.30 95 -1.5 - 86 0.008 8.63 0.081
252 42.503 0.169 1.28 95 -1.5 - 86 0.008 8.58 0.080
253 42.672 0.169 1.28 95 -1.5 - 85 0.003 8.72 0.081
254 42.841 0.169 1.29 95 -1.4 - 86 0.008 8.71 0.086
255 43.011 0.170 1.28 95 -1.5 - 86 0.010 8.72 0.087
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BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI

Model: St Louis

Job #: 24-303
Tracking #: 216

Run #: 1 Technician: AK
Date: 12/9/2024
Particulate Sampling Data Flue Gas Data
Elapsed Gas Meter Sample | Orifice dH Meter V'r::i:n Pro. Rate Filter (°F) Flue Draft o, (%) Cco (%)
Time (min) (%) Rate (cfm) | (in H,0) Temp (°F) (in Hg) (%) (in H,0) 2
256 43.181 0.170 1.27 95 -14 - 86 0.007 8.93 0.088
257 43.351 0.170 1.28 95 -14 - 86 0.012 9.09 0.096
258 43.520 0.169 1.29 95 -14 - 85 0.006 9.02 0.105
259 43.689 0.169 1.30 95 -14 - 85 0.010 8.97 0.112
260 43.859 0.170 1.29 96 -15 99 86 0.012 8.98 0.112
261 44.028 0.169 1.28 95 -15 - 86 0.004 8.98 0.118
262 44.197 0.169 1.25 95 -15 - 86 0.003 8.99 0.106
263 44.366 0.169 1.27 96 -15 - 86 0.009 9.02 0.107
264 44.535 0.169 1.27 96 -14 - 86 0.010 9.09 0.105
265 44.705 0.170 1.28 96 -15 - 86 0.005 8.81 0.122
266 44.875 0.170 1.29 96 -14 - 85 0.006 8.68 0.150
267 45.045 0.170 1.29 96 -15 - 86 0.007 8.53 0.152
268 45.215 0.170 1.27 96 -1.4 - 86 0.007 8.47 0.154
269 45.384 0.169 1.28 96 -1.4 - 86 0.015 8.54 0.156
270 45.553 0.169 1.29 96 -1.5 100 86 0.005 8.34 0.165
271 45.722 0.169 1.28 96 -1.4 - 86 0.008 7.90 0.197
272 45.891 0.169 1.27 96 -1.4 - 86 0.004 7.66 0.223
273 46.060 0.169 1.29 96 -1.5 - 86 0.014 7.36 0.225
274 46.230 0.170 1.28 96 -15 - 86 0.009 7.26 0.221
275 46.399 0.169 1.28 96 -1.5 - 86 0.018 7.19 0.214
276 46.569 0.170 1.28 96 -1.4 - 86 0.011 8.04 0.241
277 46.739 0.170 1.29 96 -1.4 - 86 0.006 7.92 0.277
278 46.909 0.170 1.29 96 -1.5 - 86 0.002 8.11 0.280
279 47.078 0.169 1.27 96 -1.5 - 86 0.012 8.03 0.284
280 47.247 0.169 1.28 96 -1.4 100 86 0.005 8.03 0.291
281 47.416 0.169 1.30 96 -1.5 - 86 0.007 8.85 0.327
282 47.585 0.169 1.27 96 -1.5 - 87 0.009 8.64 0.444
283 47.754 0.169 1.26 96 -1.5 - 87 0.009 8.39 0.567
284 47.924 0.170 131 96 -1.5 - 86 0.007 8.21 0.778
285 48.094 0.170 1.27 96 -1.5 - 86 0.003 8.12 0.892
286 48.264 0.170 1.30 96 -1.4 - 85 0.020 8.00 0.948
287 48.434 0.170 1.28 96 -1.4 - 85 0.014 8.01 1.036
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BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI

Model: St Louis

Job #: 24-303
Tracking #: 216

Run #: 1 Technician: AK
Date: 12/9/2024
Particulate Sampling Data Flue Gas Data
Elapsed Gas Meter Sample O_rifice dH Meter V'r::i:n Pro. Rate Filter (°F) Fl_ue Draft o, (%) Cco (%)
Time (min) (%) Rate (cfm) | (in H,0) Temp (°F) (in Hg) (%) (in H,0) 2
288 48.604 0.170 1.31 96 -15 - 85 0.006 8.09 1.054
289 48.773 0.169 1.28 96 -15 - 85 0.008 8.11 1.022
290 48.942 0.169 1.28 96 -15 99 86 0.006 8.16 0.989
291 49.112 0.170 1.30 96 -15 - 86 0.002 8.25 0.965
292 49.281 0.169 1.29 96 -15 - 85 0.009 8.24 0.936
293 49.450 0.169 1.28 96 -14 - 85 0.006 8.45 0.926
294 49.620 0.170 1.30 96 -15 - 85 0.007 8.43 0.905
295 49.789 0.169 1.25 96 -15 - 85 0.008 8.45 0.890
296 49.959 0.170 1.28 96 -14 - 85 0.002 8.46 0.871
297 50.130 0.171 1.29 96 -15 - 86 0.013 8.51 0.865
298 50.300 0.170 1.29 96 -15 - 85 0.011 8.55 0.861
299 50.469 0.169 1.28 96 -15 - 85 0.012 8.63 0.868
300 50.639 0.170 1.27 96 -1.5 99 85 0.001 8.62 0.855
301 50.808 0.169 1.29 96 -1.5 - 85 0.009 8.59 0.855
302 50.978 0.170 1.27 96 -1.5 - 85 0.013 8.65 0.865
303 51.147 0.169 1.28 96 -1.5 - 85 0.006 8.70 0.868
304 51.316 0.169 1.28 96 -1.4 - 85 0.000 8.73 0.867
305 51.486 0.170 1.29 96 -1.5 - 85 0.005 8.80 0.874
306 51.655 0.169 1.29 96 -1.4 - 85 0.006 8.78 0.879
307 51.825 0.170 1.28 96 -1.4 - 86 0.012 8.81 0.836
308 51.996 0.171 1.29 96 -1.5 - 86 0.008 8.92 0.848
309 52.166 0.170 1.28 96 -1.5 - 87 0.004 8.93 0.846
310 52.335 0.169 131 96 -1.5 99 87 0.008 8.87 0.838
311 52.505 0.170 1.30 96 -1.4 - 87 0.017 8.98 0.849
312 52.674 0.169 1.28 96 -1.4 - 86 0.006 8.95 0.842
313 52.844 0.170 1.28 96 -1.5 - 86 0.012 9.13 0.862
314 53.013 0.169 1.30 96 -1.5 - 85 0.005 9.12 0.862
315 53.183 0.170 1.28 96 -1.5 - 85 0.008 9.11 0.853
316 53.352 0.169 1.29 96 -1.5 - 85 0.003 9.17 0.861
317 53.522 0.170 1.28 96 -1.5 - 85 0.009 9.13 0.855
318 53.692 0.170 1.28 96 -1.5 - 85 0.005 9.23 0.864
319 53.862 0.170 1.29 96 -1.5 - 85 0.004 9.21 0.876
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BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI

Model: St Louis

Job #: 24-303
Tracking #: 216

Run #: 1 Technician: AK
Date: 12/9/2024
Particulate Sampling Data Flue Gas Data
Elapsed Gas Meter Sample O_rifice dH Meter V'r::i:n Pro. Rate Filter (°F) Fl_ue Draft o, (%) Cco (%)
Time (min) (%) Rate (cfm) | (in H,0) Temp (°F) (in Hg) (%) (in H,0) 2
320 54.033 0.171 1.27 96 -15 99 85 0.009 9.20 0.872
321 54.202 0.169 1.28 96 -14 - 85 0.009 9.15 0.849
322 54.372 0.170 1.31 96 -15 - 86 0.009 9.33 0.869
323 54.542 0.170 1.26 96 -15 - 86 0.008 9.38 0.875
324 54.711 0.169 1.30 95 -15 - 86 0.011 9.30 0.871
325 54.881 0.170 1.29 96 -15 - 86 0.012 9.16 0.885
326 55.050 0.169 1.30 96 -15 - 85 0.012 9.19 0.909
327 55.219 0.169 1.29 96 -15 - 85 0.011 9.06 0.893
328 55.389 0.170 1.28 96 -14 - 85 0.011 9.18 0.904
329 55.559 0.170 1.28 96 -1.5 - 85 0.008 9.13 0.898
330 55.729 0.170 1.28 95 -14 98 86 0.001 9.13 0.902
331 55.900 0.171 1.29 96 -14 - 86 0.014 9.13 0.903
332 56.070 0.170 1.29 96 -1.5 - 86 0.016 9.25 0.919
333 56.239 0.169 131 96 -1.4 - 85 0.014 9.11 0.909
334 56.409 0.170 1.28 95 -1.5 - 85 0.007 9.21 0.927
335 56.579 0.170 1.28 95 -1.4 - 84 0.008 9.12 0.926
336 56.748 0.169 1.29 95 -1.5 - 84 0.005 9.18 0.924
337 56.918 0.170 1.27 96 -1.4 - 84 0.007 9.10 0.920
338 57.087 0.169 1.28 96 -1.5 - 85 0.009 9.19 0.928
339 57.257 0.170 1.28 96 -1.4 - 85 0.007 9.25 0.917
340 57.426 0.169 1.28 95 -1.5 97 85 0.009 9.28 0.900
341 57.596 0.170 1.29 96 -1.4 - 85 0.005 9.28 0.900
342 57.767 0.171 1.27 95 -1.5 - 85 0.010 9.09 0.919
343 57.937 0.170 1.28 95 -1.4 - 85 0.009 8.99 0.928
344 58.107 0.170 1.30 95 -1.5 - 85 0.010 8.96 0.930
345 58.277 0.170 1.28 95 -1.5 - 85 0.009 9.06 0.943
346 58.447 0.170 1.27 95 -1.4 - 85 0.010 9.09 0.950
347 58.616 0.169 1.29 95 -1.4 - 85 0.010 9.09 0.952
348 58.786 0.170 1.27 95 -1.5 - 85 0.009 9.05 0.950
349 58.956 0.170 1.31 95 -1.5 - 85 0.010 9.02 0.922
350 59.125 0.169 1.30 95 -1.4 97 85 0.007 8.93 0.879
351 59.295 0.170 1.29 95 -1.5 - 85 0.007 8.98 0.885
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BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI

Model: St Louis

Job #: 24-303
Tracking #: 216

Run #: 1 Technician: AK
Date: 12/9/2024
Particulate Sampling Data Flue Gas Data
Elapsed Gas Meter Sample O_rifice dH Meter V'r::i:n Pro. Rate Filter (°F) Fl_ue Draft o, (%) Cco (%)
Time (min) (%) Rate (cfm) | (in H,0) Temp (°F) (in Hg) (%) (in H,0) 2
352 59.465 0.170 1.29 95 -14 - 86 0.003 8.90 0.872
353 59.635 0.170 1.30 95 -1.4 - 85 0.008 8.93 0.878
354 59.805 0.170 1.30 95 -1.5 - 85 0.003 8.82 0.869
355 59.976 0.171 1.28 95 -15 - 85 0.013 8.94 0.880
356 60.146 0.170 1.27 95 -15 - 85 0.012 8.97 0.886
357 60.316 0.170 1.28 95 -15 - 84 0.012 9.11 0.911
358 60.486 0.170 1.29 95 -14 - 84 0.005 9.02 0.910
359 60.656 0.170 1.27 95 -14 - 84 0.006 9.07 0.919
360 60.825 0.169 1.30 95 -14 97 84 0.002 9.13 0.928
361 60.995 0.170 1.29 95 -1.6 - 84 0.007 9.11 0.935
362 61.165 0.170 1.27 95 -14 - 85 0.004 8.95 0.942
363 61.334 0.169 1.28 95 -15 - 85 0.007 8.84 0.963
364 61.504 0.170 1.28 95 -1.5 - 86 0.009 8.83 0.960
365 61.674 0.170 1.30 95 -1.4 - 86 0.009 8.80 0.948
366 61.844 0.170 1.31 95 -15 - 85 0.011 8.74 0.932
367 62.015 0.171 1.30 95 -1.5 - 85 0.005 8.79 0.927
368 62.185 0.170 1.28 95 -1.5 - 84 0.013 8.78 0.928
369 62.355 0.170 131 95 -1.6 - 84 0.006 8.79 0.934
370 62.525 0.170 1.32 95 -1.4 97 84 0.008 8.69 0.936
371 62.695 0.170 1.27 95 -1.4 - 83 0.010 8.62 0.923
372 62.864 0.169 1.29 95 -1.4 - 84 0.012 8.61 0.919
373 63.034 0.170 1.29 95 -1.4 - 84 0.008 8.69 0.918
374 63.204 0.170 1.30 95 -1.5 - 84 0.008 8.69 0.914
375 63.374 0.170 1.28 95 -1.4 - 84 0.013 8.68 0.911
376 63.543 0.169 1.29 95 -1.4 - 85 0.011 8.61 0.903
377 63.713 0.170 1.30 95 -1.4 - 85 0.008 8.73 0.916
378 63.883 0.170 1.29 95 -1.5 - 85 0.015 8.65 0.968
379 64.054 0.171 1.29 95 -1.4 - 85 0.008 8.65 0.980
380 64.224 0.170 1.29 95 -1.5 97 85 0.012 8.60 0.979
381 64.395 0.171 1.32 95 -1.5 - 85 0.012 8.60 0.984
382 64.565 0.170 1.30 95 -1.5 - 86 0.005 8.60 0.978
383 64.735 0.170 1.30 95 -1.5 - 86 0.008 8.40 0.964
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BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI

Model: St Louis

Job #: 24-303
Tracking #: 216

Run#: 1 Technician: AK
Date: 12/9/2024
Particulate Sampling Data Flue Gas Data
Elapsed Gas Meter Sample | Orifice dH Meter V'::Lﬁ:n Pro. Rate Filter (°F) Flue Draft o, (%) Cco (%)
Time (min) (%) Rate (cfm) | (in H,0) Temp (°F) (in Hg) (%) (in H,0) 2

384 64.904 0.169 1.28 95 -14 - 86 0.013 8.26 0.967
385 65.074 0.170 1.31 95 -14 - 85 0.006 8.19 0.945
386 65.244 0.170 1.28 95 -15 - 85 0.002 8.22 0.946
387 65.413 0.169 1.28 95 -1.5 - 84 0.006 8.12 0.928
388 65.583 0.170 1.28 95 -1.4 - 84 0.008 8.18 0.928
389 65.753 0.170 1.29 95 -1.5 - 83 0.009 8.15 0.923
390 65.923 0.170 1.30 95 -1.5 98 84 0.011 8.07 0.907
391 66.093 0.170 1.28 95 -1.5 - 85 0.015 8.11 0.908
392 66.263 0.170 1.28 95 -1.4 - 86 0.012 8.13 0.906
393 66.434 0.171 1.29 95 -1.6 - 86 0.012 8.17 0.914
394 66.604 0.170 1.27 95 -14 - 85 0.010 8.18 0.914
395 66.774 0.170 1.29 95 -1.4 - 85 0.005 8.17 0.907
396 66.944 0.170 1.29 95 -1.6 98 84 0.007 8.17 0.906

Avg/Tot 66.945 0.169 1.28 89.8 -1.5 100 85.1 0.007 11.48 0.452
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WOODSTOVE SURFACE TEMPERATURE DATA

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run#: 1 Technician: AK

Date: 12/9/2024
Stove AT: 298
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FB Top FB Bottom Stove Surface Catalyst Exit
Average
0 68 67 67 65 67 66.6 N/A
1 68 67 68 85 67 70.9 N/A
2 69 67 71 105 68 76.0 N/A
3 70 70 81 135 68 84.9 N/A
4 76 76 96 173 69 97.7 N/A
5 84 85 115 224 69 115.3 N/A
6 95 99 137 284 69 136.9 N/A
7 110 117 163 343 69 160.4 N/A
8 126 133 188 391 70 181.5 N/A
9 139 148 212 424 70 198.8 N/A
10 154 164 234 454 71 215.4 N/A
11 170 182 254 480 72 231.3 N/A
12 185 200 272 499 72 245.6 N/A
13 200 218 290 515 74 259.4 N/A
14 216 235 307 529 75 272.3 N/A
15 232 252 321 540 76 284.0 N/A
16 248 267 334 552 78 295.7 N/A
17 264 282 348 563 80 307.1 N/A
18 279 295 361 572 81 317.7 N/A
19 294 308 373 581 83 327.8 N/A
20 306 320 383 562 86 3317 N/A
21 319 331 389 556 89 336.5 N/A
22 328 338 394 564 91 343.2 N/A
23 337 345 404 576 93 350.9 N/A
24 344 352 412 583 96 357.4 N/A
25 351 358 421 588 98 363.1 N/A
26 356 364 428 593 100 368.2 N/A
27 362 370 435 598 103 373.5 N/A
28 366 376 443 600 105 377.8 N/A
29 369 381 448 600 107 381.2 N/A
30 371 387 454 607 110 385.8 N/A
31 373 393 462 622 112 392.3 N/A
32 SIS 397 479 625 115 397.7 N/A
33 374 405 496 628 119 404.0 N/A
34 376 414 509 628 122 409.8 N/A
35 381 424 520 626 126 415.4 N/A
36 385 434 529 622 130 420.0 N/A
37 391 443 539 619 133 425.1 N/A
38 396 452 548 617 137 429.8 N/A
39 400 460 555 615 140 434.0 N/A
40 403 462 560 608 144 435.2 N/A
41 406 466 565 607 146 438.1 N/A
42 411 469 572 603 149 440.8 N/A
43 418 471 579 600 152 444.0 N/A
44 423 474 586 599 154 447.3 N/A
45 430 478 594 600 157 451.9 N/A
46 437 479 602 597 159 454.8 N/A
47 444 481 607 596 162 457.9 N/A
PFS-TECO Page 29 of 39




Run 1 2515 Sheet.xlsm

WOODSTOVE SURFACE TEMPERATURE DATA

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run#: 1 Technician: AK

Date: 12/9/2024
Stove AT: 298
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FB Top FB Bottom Stove Surface Catalyst Exit
Average
48 452 483 612 595 164 461.2 N/A
49 461 487 623 597 167 467.0 N/A
50 471 491 631 598 170 472.0 N/A
51 476 496 629 599 172 4747 N/A
52 481 497 634 595 175 476.5 N/A
53 486 499 636 594 177 478.3 N/A
54 489 499 641 593 180 480.5 N/A
55 494 499 644 593 182 482.4 N/A
56 497 499 647 592 184 483.7 N/A
57 501 500 647 593 187 485.6 N/A
58 504 500 650 594 189 487.6 N/A
59 509 500 655 595 192 490.3 N/A
60 515 502 658 597 194 493.0 N/A
61 520 503 664 600 196 496.8 N/A
62 524 504 670 604 199 500.3 N/A
63 529 507 676 608 201 504.3 N/A
64 531 510 677 608 203 505.7 N/A
65 536 516 683 611 206 510.3 N/A
66 539 521 688 612 208 5135 N/A
67 540 525 692 613 211 516.1 N/A
68 542 531 693 613 213 518.4 N/A
69 543 536 695 611 215 519.9 N/A
70 543 539 697 610 217 521.0 N/A
71 543 544 699 609 219 522.8 N/A
72 542 549 700 608 221 524.1 N/A
73 541 554 702 609 223 525.7 N/A
74 542 556 704 611 225 5275 N/A
75 540 559 703 608 227 527.1 N/A
76 541 563 704 606 228 528.4 N/A
77 541 565 704 606 230 529.2 N/A
78 538 571 699 605 232 529.1 N/A
79 547 582 698 603 234 532.8 N/A
80 550 589 692 617 234 536.4 N/A
81 540 580 695 623 238 535.1 N/A
82 534 574 701 632 239 536.0 N/A
83 533 573 705 634 240 537.2 N/A
84 534 576 707 635 241 538.7 N/A
85 535 577 710 635 242 539.8 N/A
86 538 580 710 636 243 541.5 N/A
87 542 581 713 637 244 543.4 N/A
88 545 585 716 639 245 545.8 N/A
89 548 588 717 638 246 547.4 N/A
90 551 588 719 637 247 548.2 N/A
91 555 589 720 635 247 549.4 N/A
92 557 589 721 634 248 550.0 N/A
93 560 589 724 633 249 550.9 N/A
94 563 589 727 632 249 551.8 N/A
95 565 589 728 630 250 552.3 N/A
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Run 1 2515 Sheet.xlsm

WOODSTOVE SURFACE TEMPERATURE DATA

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run#: 1 Technician: AK

Date: 12/9/2024
Stove AT: 298
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FB Top FB Bottom Stove Surface Catalyst Exit
Average
96 569 589 729 628 250 553.1 N/A
97 571 588 730 626 251 553.2 N/A
98 572 589 732 623 251 553.5 N/A
99 572 589 732 620 251 552.8 N/A
100 573 589 731 617 251 552.2 N/A
101 573 589 730 614 251 551.6 N/A
102 575 590 733 614 252 552.6 N/A
103 577 590 736 614 254 554.2 N/A
104 578 588 736 615 255 554.4 N/A
105 579 588 737 610 255 553.8 N/A
106 57 588 736 608 256 553.4 N/A
107 577 585 735 605 256 551.8 N/A
108 575 584 733 600 257 549.7 N/A
109 574 581 731 597 257 548.0 N/A
110 572 580 729 592 257 546.1 N/A
111 569 577 726 589 257 543.4 N/A
112 567 575 724 585 257 541.6 N/A
113 565 572 721 580 257 539.0 N/A
114 564 570 718 576 257 536.9 N/A
115 562 567 716 573 257 534.7 N/A
116 561 564 713 570 257 532.7 N/A
117 558 562 711 566 257 530.7 N/A
118 557 559 707 563 257 528.5 N/A
119 554 558 704 559 257 526.4 N/A
120 E558) 556 699 556 257 524.2 N/A
121 555 558 700 562 257 526.2 N/A
122 562 566 701 576 259 533.0 N/A
123 565 571 698 585 260 535.8 N/A
124 567 575 693 591 261 537.4 N/A
125 568 578 691 597 261 539.0 N/A
126 567 580 687 601 261 539.2 N/A
127 568 582 683 604 261 539.5 N/A
128 567 583 681 606 260 539.3 N/A
129 567 583 677 608 260 539.0 N/A
130 567 583 675 609 259 538.6 N/A
131 566 583 673 610 259 538.3 N/A
132 566 583 670 611 258 537.6 N/A
133 565 583 668 611 258 536.8 N/A
134 564 582 664 611 258 535.7 N/A
135 564 581 664 611 257 535.4 N/A
136 563 581 661 611 257 534.7 N/A
137 563 580 660 611 257 534.0 N/A
138 562 579 657 611 256 533.1 N/A
139 562 578 655 612 257 532.6 N/A
140 562 577 654 612 257 532.2 N/A
141 562 576 653 611 257 531.9 N/A
142 563 575 651 611 257 531.3 N/A
143 562 575 647 585 260 525.9 N/A
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Run 1 2515 Sheet.xlsm

WOODSTOVE SURFACE TEMPERATURE DATA

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run#: 1 Technician: AK

Date: 12/9/2024
Stove AT: 298
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FB Top FB Bottom Stove Surface Catalyst Exit
Average
144 562 574 642 575 259 522.5 N/A
145 558 570 644 591 260 524.7 N/A
146 554 566 655 608 261 528.7 N/A
147 538 556 667 610 261 526.3 N/A
148 535 551 676 614 261 527.3 N/A
149 532 549 685 618 260 528.7 N/A
150 529 548 695 621 260 530.8 N/A
151 530 549 704 626 261 533.8 N/A
152 530 551 711 628 261 536.1 N/A
153 532 554 719 631 261 539.4 N/A
154 535 556 726 634 261 542.3 N/A
155 536 558 732 637 262 544.8 N/A
156 539 560 738 639 262 547.7 N/A
157 543 563 744 642 262 550.8 N/A
158 545 568 752 645 262 554.3 N/A
159 547 573 758 648 263 557.6 N/A
160 547 574 759 648 262 557.8 N/A
161 546 575 761 646 261 557.7 N/A
162 546 577 762 644 261 557.9 N/A
163 546 579 764 645 260 558.8 N/A
164 548 580 768 645 260 560.3 N/A
165 551 583 769 647 260 562.1 N/A
166 552 586 771 647 260 563.2 N/A
167 553 587 775 649 260 564.9 N/A
168 E55) 588 778 651 260 566.2 N/A
169 556 591 780 652 259 567.7 N/A
170 559 594 783 654 260 569.8 N/A
171 562 597 783 656 260 571.4 N/A
172 564 599 786 658 260 573.4 N/A
173 565 603 790 658 260 575.1 N/A
174 568 605 791 660 260 576.7 N/A
175 569 608 793 662 259 578.2 N/A
176 571 613 794 662 259 580.0 N/A
177 573 615 798 664 259 581.9 N/A
178 575 617 800 667 259 583.6 N/A
179 576 619 802 667 259 584.5 N/A
180 579 621 804 667 260 586.2 N/A
181 581 623 806 669 259 587.8 N/A
182 583 625 807 670 259 588.7 N/A
183 585 627 811 671 260 590.6 N/A
184 587 629 813 671 259 591.8 N/A
185 589 631 814 670 259 592.6 N/A
186 590 633 815 672 259 593.7 N/A
187 592 635 814 671 259 594.3 N/A
188 593 636 815 671 259 594.6 N/A
189 595 637 814 668 259 594.6 N/A
190 597 636 814 667 259 594.6 N/A
191 596 637 812 666 260 594.0 N/A
PFS-TECO Page 32 of 39




Run 1 2515 Sheet.xlsm

WOODSTOVE SURFACE TEMPERATURE DATA

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run#: 1 Technician: AK

Date: 12/9/2024
Stove AT: 298
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FB Top FB Bottom Stove Surface Catalyst Exit
Average
192 597 637 812 666 260 594.1 N/A
193 599 637 812 664 260 594.4 N/A
194 600 637 810 664 260 594.2 N/A
195 602 635 811 663 260 594.3 N/A
196 604 636 810 663 260 594.4 N/A
197 604 636 808 664 260 594.2 N/A
198 605 634 807 663 260 593.8 N/A
199 606 635 805 662 261 593.6 N/A
200 607 635 804 663 261 593.8 N/A
201 610 633 804 663 261 594.3 N/A
202 611 632 805 664 261 594.8 N/A
203 614 631 804 663 261 594.4 N/A
204 616 630 803 663 261 594.5 N/A
205 617 629 803 662 261 594.4 N/A
206 618 627 804 663 261 594.6 N/A
207 619 627 801 663 261 594.1 N/A
208 620 626 800 662 261 593.5 N/A
209 621 625 798 660 261 592.9 N/A
210 619 625 798 660 261 592.4 N/A
211 619 625 797 657 261 591.6 N/A
212 617 624 795 654 261 590.2 N/A
213 616 624 792 652 260 588.7 N/A
214 614 622 791 649 260 587.0 N/A
215 613 622 788 645 260 585.7 N/A
216 610 620 784 643 260 583.3 N/A
217 608 619 782 640 260 581.7 N/A
218 607 619 782 636 260 580.7 N/A
219 605 618 779 634 259 578.8 N/A
220 603 617 777 630 259 577.3 N/A
221 601 617 774 627 259 575.6 N/A
222 600 620 772 625 259 575.2 N/A
223 598 617 770 622 259 573.3 N/A
224 597 617 768 619 259 572.2 N/A
225 596 616 768 617 259 571.0 N/A
226 597 615 767 616 259 570.6 N/A
227 596 615 765 615 259 570.1 N/A
228 596 614 764 613 259 569.0 N/A
229 601 615 771 617 261 572.8 N/A
230 604 615 771 618 262 574.0 N/A
231 604 614 772 617 263 574.3 N/A
232 606 614 772 616 264 574.3 N/A
233 605 613 770 611 265 572.8 N/A
234 605 611 768 607 265 571.1 N/A
235 604 609 766 602 266 569.4 N/A
236 603 606 762 598 266 567.2 N/A
237 601 604 760 594 267 565.1 N/A
238 599 602 757 590 267 563.2 N/A
239 598 600 753 586 267 560.6 N/A
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Run 1 2515 Sheet.xlsm

WOODSTOVE SURFACE TEMPERATURE DATA

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run#: 1 Technician: AK

Date: 12/9/2024
Stove AT: 298
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FB Top FB Bottom Stove Surface Catalyst Exit
Average
240 596 598 751 583 267 558.9 N/A
241 594 596 747 579 268 556.8 N/A
242 592 594 745 575 268 554.8 N/A
243 591 591 740 571 268 552.2 N/A
244 590 589 736 567 269 550.0 N/A
245 586 586 731 562 269 546.8 N/A
246 583 583 727 557 269 543.8 N/A
247 582 583 724 560 270 543.8 N/A
248 589 591 725 575 273 550.3 N/A
249 591 595 719 582 274 552.3 N/A
250 592 598 714 588 275 553.4 N/A
251 592 599 709 592 276 553.5 N/A
252 592 600 704 595 276 553.4 N/A
253 591 601 702 597 276 553.4 N/A
254 590 601 697 600 276 552.7 N/A
255 590 601 693 601 276 552.1 N/A
256 588 601 690 602 276 551.3 N/A
257 587 601 687 602 276 550.5 N/A
258 587 600 686 602 275 549.9 N/A
259 586 599 682 603 276 549.0 N/A
260 585 599 678 602 276 547.7 N/A
261 583 598 676 602 276 546.9 N/A
262 583 597 673 602 276 545.9 N/A
263 582 595 671 602 276 544.9 N/A
264 580 594 669 601 276 543.9 N/A
265 579 593 665 601 276 542.7 N/A
266 578 591 663 600 276 541.6 N/A
267 577 589 662 599 276 540.4 N/A
268 576 587 660 597 276 539.1 N/A
269 576 585 658 596 277 538.2 N/A
270 575 582 654 595 277 536.5 N/A
271 573 580 652 593 277 534.9 N/A
272 572 577 651 591 277 5335 N/A
273 571 575 646 589 277 531.4 N/A
274 568 572 644 587 277 529.4 N/A
275 566 569 642 584 277 527.4 N/A
276 563 567 638 581 277 525.0 N/A
277 561 564 636 578 276 522.7 N/A
278 558 561 632 574 276 520.4 N/A
279 556 559 630 572 275 518.1 N/A
280 554 556 626 568 278 516.3 N/A
281 551 554 623 562 282 514.6 N/A
282 549 552 622 557 286 513.2 N/A
283 547 550 619 551 290 511.4 N/A
284 544 548 616 546 293 509.6 N/A
285 542 546 613 540 296 507.4 N/A
286 539 544 609 535 300 505.3 N/A
287 536 541 606 529 302 502.8 N/A
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Run 1 2515 Sheet.xlsm

WOODSTOVE SURFACE TEMPERATURE DATA

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run#: 1 Technician: AK

Date: 12/9/2024
Stove AT: 298
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FB Top FB Bottom Stove Surface Catalyst Exit
Average
288 534 539 603 524 304 500.4 N/A
289 531 536 600 518 306 498.1 N/A
290 528 533 596 513 307 495.4 N/A
291 525 530 593 508 308 492.9 N/A
292 522 527 589 504 310 490.1 N/A
293 518 524 588 499 311 487.7 N/A
294 515 521 585 494 312 485.2 N/A
295 512 518 581 490 312 482.5 N/A
296 510 515 577 485 312 479.9 N/A
297 507 513 573 481 313 477.3 N/A
298 504 510 571 477 313 474.9 N/A
299 501 507 568 473 313 472.4 N/A
300 498 504 565 469 313 470.0 N/A
301 496 502 564 466 314 468.3 N/A
302 494 499 560 462 313 465.6 N/A
303 490 497 559 459 313 463.6 N/A
304 488 494 557 456 314 461.8 N/A
305 486 492 555 452 313 459.6 N/A
306 484 490 551 449 313 457.4 N/A
307 482 487 550 447 313 455.7 N/A
308 479 485 547 444 313 453.4 N/A
309 477 483 545 441 313 451.8 N/A
310 476 481 543 438 312 449.8 N/A
311 473 479 542 436 311 448.1 N/A
312 472 477 538 433 311 446.1 N/A
313 469 475 537 431 311 444.5 N/A
314 468 473 535 428 311 443.0 N/A
315 467 471 533 426 310 441.2 N/A
316 464 469 531 424 310 439.4 N/A
317 463 467 529 422 309 437.9 N/A
318 461 465 527 420 309 436.3 N/A
319 460 464 527 418 308 435.0 N/A
320 459 462 526 416 308 433.8 N/A
321 457 460 524 414 307 432.4 N/A
322 456 459 520 412 307 430.5 N/A
323 454 457 520 410 306 429.6 N/A
324 453 456 518 409 306 428.2 N/A
325 452 454 517 407 306 427.1 N/A
326 450 453 515 405 305 425.7 N/A
327 449 452 513 404 304 424.4 N/A
328 449 451 512 403 304 4235 N/A
329 448 449 510 401 303 422.2 N/A
330 446 448 510 400 303 421.2 N/A
331 445 447 507 398 302 419.8 N/A
332 444 446 507 397 302 419.0 N/A
333 443 444 505 395 302 417.9 N/A
334 441 443 503 394 301 416.4 N/A
335 440 442 503 393 300 415.5 N/A
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Run 1 2515 Sheet.xlsm

WOODSTOVE SURFACE TEMPERATURE DATA

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run#: 1 Technician: AK

Date: 12/9/2024
Stove AT: 298
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FB Top FB Bottom Stove Surface Catalyst Exit
Average
336 439 441 501 392 300 414.4 N/A
337 438 440 499 390 300 413.4 N/A
338 438 439 498 389 299 412.4 N/A
339 436 437 496 388 298 411.1 N/A
340 435 436 495 387 298 410.2 N/A
341 434 435 493 386 297 409.1 N/A
342 432 434 492 385 296 408.0 N/A
343 432 433 490 384 296 407.0 N/A
344 431 432 489 383 295 406.0 N/A
345 431 431 489 382 295 405.4 N/A
346 429 430 488 381 294 404.3 N/A
347 429 429 486 380 294 403.5 N/A
348 427 428 485 379 293 402.6 N/A
349 427 427 485 378 293 402.0 N/A
350 425 427 485 377 292 401.2 N/A
351 424 426 483 377 292 400.3 N/A
352 425 425 482 376 291 399.4 N/A
353 424 424 480 375 290 398.4 N/A
354 423 423 480 374 289 397.7 N/A
355 422 422 478 373 289 396.5 N/A
356 420 421 476 372 288 395.5 N/A
357 419 420 476 372 287 394.7 N/A
358 419 419 475 371 286 394.1 N/A
359 419 418 474 370 285 393.3 N/A
360 417 417 474 369 285 392.4 N/A
361 416 416 473 369 284 391.5 N/A
362 416 415 471 368 284 390.7 N/A
363 416 414 471 367 283 390.2 N/A
364 415 413 469 367 282 389.2 N/A
365 414 412 469 366 281 388.6 N/A
366 414 412 468 365 281 387.8 N/A
367 413 411 467 364 280 386.8 N/A
368 411 410 465 364 279 385.7 N/A
369 411 409 464 363 278 385.0 N/A
370 411 408 464 362 277 384.4 N/A
371 409 408 463 362 277 383.7 N/A
372 409 407 462 361 276 382.8 N/A
373 408 406 461 360 275 381.9 N/A
374 407 405 461 359 274 381.3 N/A
375 407 404 459 359 274 380.5 N/A
376 405 404 459 358 273 379.7 N/A
377 405 403 458 357 272 378.9 N/A
378 404 402 456 357 271 378.0 N/A
379 404 401 455 356 270 377.3 N/A
380 403 400 453 356 269 376.3 N/A
381 402 399 454 355 269 375.6 N/A
382 403 399 452 354 268 375.0 N/A
383 401 398 452 354 266 374.3 N/A
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Run 1 2515 Sheet.xIsm

WOODSTOVE SURFACE TEMPERATURE DATA

Client: SBI Job #: 24-303
Model: St Louis Tracking #: 216
Run#: 1 Technician: AK
Date: 12/9/2024
Stove AT: 298
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FB Top FB Bottom Stove Surface Catalyst Exit
Average
384 401 397 451 354 266 373.9 N/A
385 400 396 450 353 265 373.0 N/A
386 400 396 451 353 265 372.8 N/A
387 399 395 449 352 264 371.8 N/A
388 398 394 449 352 263 371.1 N/A
389 397 394 448 351 262 370.3 N/A
390 398 393 447 350 261 369.7 N/A
391 396 392 445 350 260 368.8 N/A
392 395 391 444 349 260 367.9 N/A
393 396 391 443 349 259 367.4 N/A
394 395 390 442 348 258 366.6 N/A
395 394 389 442 348 257 366.0 N/A
396 392 389 440 347 256 364.8 N/A
Average 498.9 511.7 619.7 5435 246.2 484.0 N/A
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Run 1 2515 Sheet.xlsm

LAB SAMPLE DATA - ASTM E2515

Client: SBI Job #: 24-303
Model: St Louis Tracking #: 216
Run#: 1 Technician: AK
Date: 12/9/2024
Sample ID  Tare, mg Final, mg Catch, mg
Filters A G01165 228.1 230.4 2.3
B G01166 227.7 230.0 2.3
Amb G01167 228.4 228.4 0.0
Probes A 8A| 116634.4 116634.5 0.1
B 8B| 116666.7 116666.7 0.0
O-rings A 8A| 3522.1 3522.3 0.2
B 8B 3358.3 3358.3 0.0
Placed in Dessicator on: 12/9/2024
Balance Audit (mg): 200.0 200.0 200.0
Weight (mg) Date/Time  Weight (mg) Date/Time  Weight (mg) Date/Time  Weight (mg) Date/Time
Filters 230.3 12/9 18:15 230.3  12/1315:00 230.4  12/18 12:00
B 230.4 12/9 18:15 230.0 12/1315:00 230.0 12/1812:00
228.4 12/9 18:15 228.4  12/1315:00 228.4  12/18 12:00
Probes 116634.8 12/918:15| 116634.6  12/1315:00| 116634.5  12/18 12:00
B 116667.0 12/9 18:15| 116666.7  12/1315:.00{ 116666.7  12/18 12:00
O-Rings 3522.3 12/9 18:15 3522.3  12/1315:00 3522.3  12/1812:00
B 3357.9 12/9 18:15 3358.1  12/1315:00 3358.3  12/18 12:00
Train A Aggregate, mg: 2.6
Train B Aggregate, mg: 2.3
Ambient, mg: 0.0
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Run 1 2515 Sheet.xIsm

TEST RESULTS - ASTM E2780 / ASTM E2515

Client: SBI
Model: St Louis
Run#: 1

Job #: 24-303

Tracking #: 216

Technician: AK

Date: 12/9/2024

Total Fuel Burned (kg-dry) 18.21

Sample Tran A Traing |1t Hou Filer
Total Sample Volume (ft%) 99.214 70.038 66.945 -
Average Gas Velocity in Dilution Tunnel (ft/sec) 18.1
Average Gas Flow Rate in Dilution Tunnel (dscf/hr) 49014.1
Average Gas Meter Temperature (°F) 71.0 89.4 89.8 R
Total Sample Volume (dscf) 100.173 68.281 65.742 -
Average Tunnel Temperature (°F) 86.1
Total Time of Test (min) 396
Total Particulate Catch (mg) 0.0 2.6 2.3 -
Particulate Concentration, dry-standard (g/dscf) 0.0000000 0.0000381 0.0000350 -
Total PM Emissions (g) 0.00 12.32 11.32 -
Particulate Emission Rate (g/hr) 0.00 1.87 1.71 -
Emissions Factor (g/kg) - 0.68 0.62 -
Difference from Average Total Particulate Emissions (g) - 0.50 0.50 -
Difference from Average Total Particulate Emissions (%) - 4.2% 4.2%
Difference from Average Emissions Factor (g/kg) - 0.03 0.03 -
Final Average Results
Total Particulate Emissions (g) 11.82
Particulate Emission Rate (g/hr) 1.79
Emissions Factor (g/kg) 0.65
Quality Checks Requirement Observed Result
o e oo™ | s Ao o
Filter Temps <90 °F 87.1 OK
Face Velocity < 30 ft/min 9.6 OK
Leakage Rate Less than 4% of average sample rate 0 cfm OK
Ambient Temp 55-90 °F Min:65.8/Max:74.5 OK
Negative Probe Weight Evaluation <5% of Total Catch Pmtl‘\feg:tti(\:/z Not OK
Pro-Rate Variation 90% of readingslgg;\;vi?Tezg-;;%"/gorgzne greater than See Data Tabs OK
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Client: SBI

Test Input Data

Model: St-Louis

Run#: 1

Traverse Data

pt dP (in WC)

1 0.068

2 0.076

3 0.078

4 0.078

5 0.070

6 0.062

7 0.060

8 0.072

9 0.082

10 0.086

11 0.078

12 0.060

Center 0.075
Traverse Temp: 68
Static Pressure: -0.202

Fuel Properties

Species Maple
HHV (Btu/lb) 8587
%C 50.64%

%H 6.02%

%0 41.74%

Job #: 24-303

Tracking #: 216

Technician: AK

Date: 12/9/2024

Tunnel Data
Tunnel dia. (in): 12
Pitot Cp 0.99
Vs,cent (ft/s): 18.06
Vs, trav (ft/s): 17.72
Fp 0.982
Pre-Test Post Test
Barometric Pressure (in. Hg) 30.24 30.30
Lab Relative Humidity (%) 45.0 28.8
Fuel Data
Wet Dry Weight
Weight MC (%db) (Ibs)
R
L2 13:62 21:15 11:24
L3 9.82 22.07 8.04
L4, 7.48 21.85 6.14
L4, 15.38 23.01 12.50
Avg. Moisture (%db) 21.95




Test Segments

Run 1 Results Summary

Firebox Avg Temps (F

Clock ET(min) L1TSag 67
L1 Ignition 11:09 AM 0 L1TSag0 381
L1 End 11:29 AM 19 L2TSaug0) 381
L1Duraton | 19 L2TSag 529
Fuel Consumed (Ibs-wet) 5.29 L3TSavg() 533
Fuel Consumed (Ibs-dry) 4.27 L3TSavg) 531
L4TSaug0 526
L2 Loaded 11:30 AM 20 L14TSq0 365
L2 End 12:27 PM 78
L2 Duration . 58 Burn Time Rating (hrs)
Fuel Consumed (Ibs-wet) 12.38 [BTR \ 5|
Fuel Consumed (Ibs-dry) 10.00
Burn Rate (Ibs-wet/hr) (dry kg/hr)
L3 Loaded 12:28 PM 79 BR,» 16.71 6.12
L3 End 1:31 AM 142 BR,» 12.81 4.69
L3Duration | 63 BRys 8.57 3.12
Fuel Consumed (Ibs-wet) 9.00 BR4 5.42 2.01
Fuel Consumed (Ibs-dry) 7.22 OVERALL 7.50 2.76
L4 Loaded 1 32 AM 143 1st hr Loade; 11 09 AM 0
L4 End AM 396 1st hr End 60
L4 Duration \\\\\\\\\\\\\\\\ 253 L4 Duratlon \\\\\\\\\\\\\\\ 60
Fuel Consumed (Ibs-wet) 22.86 Fuel Consumed (Ibs-wet)| 14.60
Fuel Consumed (Ibs-dry) 18.64 Fuel Consumed (Ibs dry)| 12.05
Total Fuel Burned (Ibs-wet) 49.53
Total Fuel Burned (Ibs-dry) 40.14 18.21]|(kg-dry) [ 2.76]kg/hr dry
PM Results
Burn Phase: L1 L2 L3 L4| 1stHr Total
E+: 1.9 2.9 1.0 1.3 4.6 7.1
Eginr: 5.9 3.0 1.0 0.31 4.57 1.08
Egikg: 0.97 0.65 0.31 0.16 0.84 0.39
Egm3 output: 0.07 0.04 0.02 0.01 0.03
Elb/mmbtu output: 0.16 0.10 0.05 0.02 0.06
CO (g): 54.7 86.8 99.2 305.1 545.7
CO (g/min): 2.88 1.50 1.57 1.21 1.38
Output (BTU/hr) 83,857 66,900 44,707 29,605 39,849
Efficiency (%) 72.3% 75.2% 75.6% 78.0% 76.3%
Rolling Average Max Values
1-min Avg.|5-min Avg.| 60-min Avg
PM (g/hr) 53.4 23.8 4.7
Quality Checks Requirement Observec Pass/Fail
Filter/Dewpt. Temp Dewpoint must never exceed filter temp Max A -32.5 PASS
Filter Temp Must be between 80 and 90F at all times 80.9/87.1 PASS
Ambient Temp Must be between 65 and 90F at all times 65.2/73.9 PASS
Minimum Tunnel Flow >600 CFM 794.7 PASS
Weight Loss Must be >0.1 Ib per 20 min Min -0.3 Ib. PASS




Run 1 TEOM Emissions Calculations With B415.xIsx

L1 Efficiency Results

VERSION:

PFS-TECO

Manufacturer: SBI
Model: St-Louis
Date: 12/09/24
Run: 1
Control #: 216
Test Duration: 19
Output Category: L1

Test Results in Accordance with CSA B415.1-10

HHV Basis LHV Basis
Overall Efficiency 72.3% 77.4%
Combustion Efficiency 98.2% 98.2%
Heat Transfer Efficiency 73.6% 78.8%
Output Rate (kJ/h) 88,400 83,857 (Btu/h)
Burn Rate (kg/h) 6.12 13.49 (Ib/h)
Input (kJ/h) 122,212 115,931 (Btu/h)
Test Load Weight (dry kg) 1.94 4.27 | dry Ib
MC wet (%) 19.27
MC dry (%) 23.87
Particulate (g ) N/A
CO (9) 55
Test Duration (h) 0.32
Emissions Particulate CcO
g/MJ Output N/A 1.95
g/kg Dry Fuel N/A 28.21
g/h N/A 172.64
g/min N/A 2.88
Ib/MM Btu Output N/A 0.51
Air/Fuel Ratio (A/F)] 11.48
2.4 4/15/2010
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Run 1 TEOM Emissions Calculations With B415.xIsx

L2 Efficiency Results

VERSION:

PFS-TECO

Manufacturer:
Model:

Date:

Run:

Control #:

Test Duration:
Output Category:

SBI
St-Louis
12/09/24
1

216

58

L2

Test Results in Accordance with CSA B415.1-10

HHV Basis LHV Basis
Overall Efficiency 75.2% 80.4%
Combustion Efficiency 98.8% 98.8%
Heat Transfer Efficiency 76.1% 81.4%
Output Rate (kJ/h) 70,525 66,900 (Btu/h)
Burn Rate (kg/h) 4.69 10.35 (Ib/h)
Input (kJ/h) 93,769 88,950 (Btu/h)
Test Load Weight (dry kg) 4.54 10.00 dry b
MC wet (%) 19.21
MC dry (%) 23.77
Particulate (g ) N/A
CO (9) 87
Test Duration (h) 0.97
Emissions Particulate CcO
g/MJ Output N/A 1.27
g/kg Dry Fuel N/A 19.13
g/h N/A 89.79
g/min N/A 1.50
Ib/MM Btu Output N/A 0.51
Air/Fuel Ratio (A/F)] 9.47

2.4

4/15/2010
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Run 1 TEOM Emissions Calculations With B415.xIsx

L3 Efficiency Results

VERSION:

PFS-TECO

Manufacturer: SBI
Model: St-Louis
Date: 12/09/24
Run: 1
Control #: 216
Test Duration: 63
Output Category: L3

Test Results in Accordance with CSA B415.1-10

HHV Basis LHV Basis
Overall Efficiency 75.6% 80.8%
Combustion Efficiency 98.0% 98.0%
Heat Transfer Efficiency 77.1% 82.5%
Output Rate (kJ/h) 47,129 44,707 (Btu/h)
Burn Rate (kg/h) 3.12 6.88 (Ib/h)
Input (kJ/h) 62,354 59,149 (Btu/h)
Test Load Weight (dry kg) 3.28 7.22 | dry Ib
MC wet (%) 19.73
MC dry (%) 24.57
Particulate (g ) N/A
CO (9) 99
Test Duration (h) 1.05
Emissions Particulate CcO
g/MJ Output N/A 2.00
g/kg Dry Fuel N/A 30.26
g/h N/A 94.47
g/min N/A 1.57
Ib/MM Btu Output N/A 0.51
Air/Fuel Ratio (A/F)] 10.05
2.4 4/15/2010

Page 5 of 12




Run 1 TEOM Emissions Calculations With B415.xIsx

L4 Efficiency Results

VERSION:

PFS-TECO

Manufacturer:
Model:

Date:

Run:

Control #:

Test Duration:
Output Category:

SBI
St-Louis
12/09/24
1

216

253

L4

Test Results in Accordance with CSA B415.1-10

HHV Basis LHV Basis
Overall Efficiency 78.0% 83.4%
Combustion Efficiency 97.5% 97.5%
Heat Transfer Efficiency 80.0% 85.5%
Output Rate (kJ/h) 31,209 29,605 (Btu/h)
Burn Rate (kg/h) 2.00 4.42 (Ib/h)
Input (kJ/h) 40,029 37,972 (Btu/h)
Test Load Weight (dry kg) 8.45 18.63 dry b
MC wet (%) 18.45
MC dry (%) 22.63
Particulate (g ) N/A
CO (9) 305
Test Duration (h) 4,22
Emissions Particulate CcO
g/MJ Output N/A 2.32
g/kg Dry Fuel N/A 36.10
g/h N/A 72.35
g/min N/A 1.21
Ib/MM Btu Output N/A 0.51
Air/Fuel Ratio (A/F)] 10.36

2.4

4/15/2010
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Run 1 TEOM Data

ET | Ci- 1-minavg | Tunnel dP Tunnel | Funnel Temp - Tunnel RH - 10| Tunnel | 1;ne| Flow - PM 5-min Rolling PGB | o (cumulative
(min) PM (ug/m?) (inWC) sqrt dP Temp (F) 10 mln(l’J:t)e Avg. m|m2£2)avg. \\//esllo(cflt/i) Qug (Mmin) Ei (m@) | Egn,i (g/hr) Avg (g/hr) Rol(l;r}%r,)kvg 9
0 -27 0.074| 0.2720 68 - - 17.598 23.733 -0.633 -0.04 - - 0.00
1 10413 0.075| 0.2739 75.3 - - 17.838 23.729| 247.100 14.83 - - 0.25
2 28315 0.073|  0.2702 84.6 - - 17.751 23.210| 657.175 39.43 - - 0.90
8 6501 0.074| 0.2720 79.5 - - 17.788 23.478| 152.632 9.16 - - 1.06
4 3248 0.075| 0.2739 78.2 - - 17.886 23.665 76.859 4.61 13.60 - 1.13
5 5893 0.074| 0.2720 79.6 - - 17.790 23.476| 138.343 8.30 15.27 - 1.27
6 7983 0.075| 0.2739 81.7 - - 17.944 23.588| 188.308 11.30 14.56 - 1.46
7 4706 0.073|  0.2702 83.1 - - 17.726 23.242| 109.383 6.56 7.99 - 1.57
8 2462 0.074| 0.2720 84.1 - - 17.864 23.379 57.565 3.45 6.85 - 1.63
9 1153 0.074| 0.2720 84.4 79.85 118.89 17.869 23.372 26.960 1.62 6.25 - 1.65
10 1371 0.074| 0.2720 85.4 81.59 133.77 17.885 23.351 32.024 1.92 4.97 - 1.69
11 885 0.075| 0.2739 85.8 82.64 149.81 18.012 23.500 20.804 1.25 2.96 - 1.71
12 1113 0.076| 0.2757 86.2 82.8 166.77 18.139 23.647 26.307 1.58 1.96 - 1.73
13 1058 0.074| 0.2720 86.6 83.51 184.23 17.905 23.325 24.681 1.48 1.57 - 1.76
14 1145 0.076| 0.2757 86.9 84.38 201.69 18.150 23.632 27.059 1.62 1.57 - 1.78
15 876 0.073|  0.2702 87.2 85.14 218.56 17.793 23.154 20.293 1.22 1.43 - 1.80
16 1312 0.075| 0.2739 87.9 85.76 234.44 18.047 23.454 30.762 1.85 1.55 - 1.84
17 785 0.073|  0.2702 88.1 86.26 249.11 17.808 23.135 18.162 1.09 1.45 - 1.85
18 376 0.074| 0.2720 88 86.65 262.73 17.928 23.295 8.756 0.53 1.26 - 1.86
19 825 0.075| 0.2739 88.7 87.08 275.63 18.060 23.437 19.343 1.16 1.17 - 1.88
20 37459 0.072| 0.2683 108.7 89.41 287.26 18.015 22.556| 844.916 50.69 11.06 - 2.73
21 39064 0.072| 0.2683 97.7 90.6 297.79 17.840 22.777| 889.791 53.39 21.37 - 3.62
22 9043 0.073|  0.2702 94.6 91.44 307.55 17.913 22.999| 207.987 12.48 23.65 - 3.82
23 945 0.074| 0.2720 92.6 92.04 316.7 18.003 23.198 21.927 1.32 23.81 - 3.85
24 134 0.073|  0.2702 91.3 92.48 325.21 17.860 23.068 3.082 0.18 23.61 - 3.85
25 1174 0.073|  0.2702 90.7 92.83 333.12 17.850 23.081 27.088 1.63 13.80 - 3.88
26 764 0.073|  0.2702 90.7 93.11 340.37 17.850 23.081 17.635 1.06 3.33 - 3.89
27 1977 0.073|  0.2702 90.5 93.35 347.01 17.847 23.085 45.628 2.74 1.38 - 3.94
28 7185 0.074| 0.2720 90.3 93.58 353.02 17.965 23.247| 167.021 10.02 3.13 - 4.11
29 6583 0.074| 0.2720 90.2 93.73 358.36 17.964 23.249| 153.043 9.18 4.92 - 4.26
30 2688 0.074| 0.2720 91.3 91.99 363.77 17.982 23.225 62.439 3.75 5&5 - 4.32
31 2882 0.075| 0.2739 92.7 91.49 369.33 18.126 23.352 67.295 4.04 5.95 - 4.39
32 3545 0.073|  0.5064 92.6 91.29 374.78 33.513 43.185| 153.075 9.18 7.23 - 4.54
33 1568 0.074| 0.2720 90.8 91.11 380.09 17.973 23.236 36.437 2.19 5.67 - 4.58
34 88 0.075| 0.2739 89.3 90.91 385.33 18.070 23.424 2.073 0.12 3.86 - 4.58
35 201 0.073|  0.2702 88.6 90.7 390.56 17.816 23.125 4.637 0.28 3.16 - 4.59
36 -3 0.075| 0.2739 88.4 90.47 395.74 18.055 23.444 -0.070 0.00 2.35 - 4.59
37 40 0.075| 0.2739 88.5 90.27 400.9 18.057 23.442 0.927 0.06 0.53 - 4.59
38 -44 0.075| 0.2739 88.6 90.1 406.1 18.058 23.439 -1.021 -0.06 0.08 - 4.59
39 198 0.073|  0.2702 88.9 89.97 411.38 17.821 23.118 4.569 0.27 0.11 - 4.59
40 11 0.075| 0.2739 89 89.74 416.32 18.065 23.431 0.255 0.02 0.06 - 4.59
41 -179 0.075| 0.2739 88.7 89.34 420.91 18.060 23.437 -4.185 -0.25 0.01 - 4.59
42 -178 0.074| 0.2720 88.6 88.94 425.22 17.938 23.283 -4.147 -0.25 -0.05 - 4.58
43 25 0.074| 0.2720 88.6 88.72 429.22 17.938 23.283 0.588 0.04 -0.04 - 4.58
44 394 0.073| 0.2702 88.7 88.66 432.97 17.818 23.123 9.114 0.55 0.02 - 4.59
45 441 0.073| 0.2702 88.5 88.65 436.62 17.814 23.127 10.204 0.61 0.14 - 4.60
46 352 0.076| 0.2757 88 88.61 440.1 18.168 23.608 8.304 0.50 0.29 - 4.61
47 23 0.073| 0.2702 87.2 88.48 443.38 17.793 23.154 0.534 0.03 0.34 - 4.61
48 -175 0.076| 0.2757 86.2 88.24 446.52 18.139 23.647 -4.128 -0.25 0.29 - 4.61
49 -194 0.075| 0.2739 85.3 87.88 449.83 18.004 23.510 -4.567 -0.27 0.12 - 4.60
50 -222 0.074| 0.2720 85.2 87.5 453.51 17.882 23.355 -5.185 -0.31 -0.06 - 4.60
51 -202 0.074| 0.2720 84.8 87.11 457.17 17.875 23.364 -4.713 -0.28 -0.22 - 4.59
52 -149 0.075| 0.2739 84.5 86.7 460.74 17.991 23.528 -3.511 -0.21 -0.27 - 4.59
53 -92 0.076| 0.2757 84.5 86.29 464.17 18.110 23.684 -2.182 -0.13 -0.24 - 4.59
54 -104 0.075| 0.2739 84.4 85.86 467.49 17.989 23.530 -2.456 -0.15 -0.22 - 4.58
55 -112 0.076| 0.2757 84.4 85.45 470.54 18.109 23.686 -2.655 -0.16 -0.19 - 4.58
56 -93 0.077| 0.2775 84.6 85.11 473.43 18.231 23.837 -2.228 -0.13 -0.16 - 4.58
57 -65 0.075| 0.2739 84.5 84.84 476.2 17.991 23.528 -1.531 -0.09 -0.13 - 4.58
58 -84 0.076| 0.2757 84.5 84.67 478.84 18.110 23.684 -1.994 -0.12 -0.13 - 4.58
59 -66 0.074| 0.2720 84.6 84.6 481.16 17.872 23.368 -1.537 -0.09 -0.12 4.74 4.57
60 0 0.075| 0.2739 84.6 84.54 483.26 17.992 23.525 -0.003 0.00 -0.09 4.73 4.57
61 564 0.074 0.2720 84.7 84.53 485.47 17.874 23.366 13.173 0.79 0.10 4.48 4.59
62 797 0.077| 0.2775 84.6 84.54 487.85 18.231 23.837 18.992 1.14 0.34 3.80 4.61
63 1052 0.074| 0.2720 84.7 84.56 490.44 17.874 23.366 24.591 1.48 0.66 3.65 4.63
64 1207 0.076] 0.2757 84.7 84.59 492.96 18.114 23.680 28.572 1.71 1.02 3.59 4.66
65 1071 0.076] 0.2757 84.6 84.61 495.75 18.112 23.682 25.354 1.52 1.33 3.48 4.69
66 789 0.078| 0.2793 84.4 84.59 498.73 18.345 23.996 18.934 1.14 1.40 3.31 4.70
67 494 0.077 0.2775 84.3 84.57 501.78 18.226 23.844 11.781 0.71 1.31 3.22 4.72
68 415 0.074| 0.2720 84.4 84.56 504.86 17.869 23.372 9.696 0.58 1.13 3.18 4.73
69 711 0.075| 0.2739 84.2 84.52 507.82 17.986 23.534 16.723 1.00 0.99 3.17 4.74
70 710 0.076] 0.2757 84.4 84.5 510.62 18.109 23.686 16.812 1.01 0.89 3.14 4.76
71 0.076| 0.2757 84.2 84.45 513.22 0.83 3.14
72 0.076] 0.2757 84.2 84.41 515.6 0.86 3.13
73 0.075 0.2739 84 84.34 517.75 1.01 3.16
74 646 0.075| 0.2739 84 84.27 519.92 17.982 23.538 15.207 0.91 0.96 3.19 4.77
75 269 0.077| 0.2775 84.1 84.22 521.6 18.222 23.848 6.415 0.38 0.65 3.22 4.78
76 148 0.076] 0.2757 83.9 84.17 523.09 18.100 23.697 3.510 0.21 0.50 3.21 4.78
77 1101 0.076] 0.2757 83.9 84.13 524.4 18.100 23.697 26.102 1.57 0.77 3.19 4.81
78 702 0.078| 0.2793 83.7 84.06 525.47 18.334 24.011 16.847 1.01 0.82 3.19 4.83
79 3321 0.075| 0.2739 114 87.04 526.76 18.472 22.914 76.102 4.57 1.55 3.19 4.90
80 2100 0.073| 0.2702 108.6 89.46 528.3 18.138 22.714 47.710 2.86 2.04 2.29 4.95
81 5915 0.074| 0.2720 101.2 91.16 529.53 18.142 23.019| 136.162 8.17 3.64 1.40 5.09
82 5745 0.075| 0.2739 95.5 92.29 530.72 18.172 23.293| 133.813 8.03 4.93 1.23 5.22
83 2876 0.075| 0.2739 91 92.99 531.87 18.098 23.388 67.275 4.04 5.53 1.35 5.29
84 1337 0.074] 0.2720 88.8 93.47 533 17.941 23.278 31.113 1.87 4.99 1.50 5.32




Run 1 TEOM Data

85 652 0.074| 0.2720 88.2 93.88 534.27 17.931 23.291 15.194 0.91 4.60 1.54 5.33
86 537 0.074| 0.2720 87.8 94.27 535.58 17.924 23.300 12.503 0.75 3.12 1.55 5.35
87 445 0.074| 0.2720 87.7 94.65 537 17.923 23.302 10.375 0.62 1.64 1.52 5.36
88 498 0.073 0.2702 87.2 95 538.67 17.793 23.154 11.538 0.69 0.97 1.35 5.37
89 340 0.075 0.2739 86.6 92.26 540.13 18.025 23.482 7.985 0.48 0.69 1.20 5.38
90 114 0.074| 0.2720 86.4 90.04 541.31 17.902 23.330 2.650 0.16 0.54 1.14 5.38
91 70 0.076 0.2757 86.7 88.59 542.74 18.147 23.636 1.648 0.10 0.41 1.08 5.38
92 324 0.075 0.2739 86.5 87.69 544.14 18.024 23.484 7.614 0.46 0.38 0.91 5.39
93 468 0.076 0.2757 86.6 87.25 545.51 18.145 23.638 11.055 0.66 0.37 0.87 5.40
94 393 0.076 0.2757 86.6 87.03 546.82 18.145 23.638 9.284 0.56 0.39 0.88 5.41
95 150 0.076 0.2757 86.3 86.84 548.07 18.140 23.645 3.552 0.21 0.40 0.89 5.41
96 242 0.075 0.2739 86.3 86.69 549.23 18.020 23.489 5.681 0.34 0.45 0.90 5.42
97 221 0.075 0.2739 86.2 86.54 550.21 18.019 23.491 5.180 0.31 0.42 0.90 5.42
98 156 0.075 0.2739 86.1 86.43 550.98 18.017 23.493 3.669 0.22 0.33 0.91 5.43
99 172 0.075 0.2739 85.8 86.35 551.52 18.012 23.500 4.030 0.24 0.27 0.91 5.43
100 94 0.076 0.2757 85.7 86.28 551.92 18.130 23.658 2.226 0.13 0.25 0.91 5.43
101 158 0.077 0.2775 85.8 86.19 552.14 18.251 23.811 3.756 0.23 0.23 0.92 5.44
102 185 0.076 0.2757 85.7 86.11 552.4 18.130 23.658 4.373 0.26 0.22 0.93 5.44
103 62 0.075 0.2739 85.5 86 552.73 18.007 23.506 1.467 0.09 0.19 0.93 5.44
104 97 0.077 0.2775 85.5 85.89 552199 18.246 23.817 2.315 0.14 0.17 0.93 5.45
105 97 0.077 0.2775 85.6 85.82 553.14 18.247 23.815 2.298 0.14 0.17 0.92 5.45
106 72 0.075 0.2739 85.5 85.74 553.17 18.007 23.506 1.684 0.10 0.15 0.91 5.45
107 90 0.075 0.2739 85.2 85.64 553.02 18.002 23.512 2121 0.13 0.12 0.91 5.45
108 18 0.077 0.2775 85.2 85.55 552.64 18.241 23.824 0.434 0.03 0.11 0.92 5.45
109 61 0.075 0.2739 85.1 85.48 552.16 18.001 23.515 1.441 0.09 0.10 0.93 5.45
110 69 0.075 0.2739 84.9 85.4 551.54 17.997 23.519 1.625 0.10 0.09 0.93 5.45
111 69 0.076 0.2757 84.8 85.3 550.72 18.115 23.677 1.637 0.10 0.09 0.94 5.46
112 134 0.075 0.2739 84.5 85.18 549.62 17.991 23.528 3.149 0.19 0.10 0.94 5.46
113 77 0.076 0.2757 84.5 85.08 548.1 18.110 23.684 1.835 0.11 0.12 0.95 5.46
114 44 0.075 0.2739 84.8 85.01 546.35 17.996 23.521 1.030 0.06 0.11 0.96 5.46
115 65 0.077 0.2775 84.7 84.92 544.44 18.232 23.835 1.545 0.09 0.11 0.96 5.46
116 104 0.075 0.2739 84.8 84.85 542.37 17.996 23.521 2.450 0.15 0.12 0.96 5.47
117 110 0.076 0.2757 84.8 84.81 540.27 18.115 23.677 2.614 0.16 0.11 0.97 5.47
118 116 0.077 0.2775 84.7 84.76 538.15 18.232 23.835 2.767 0.17 0.12 0.97 5.47
119 96 0.075 0.2739 84.8 84.73 535.99 17.996 23.521 2.262 0.14 0.14 0.98 5.47
120 50 0.076 0.2757 84.6 84.7 533.81 18.112 23.682 1.186 0.07 0.14 0.98 5.48
121 87 0.077 0.2775 84.4 84.66 532.09 18.227 23.841 2.069 0.12 0.13 0.97 5.48
122 69 0.076 0.2757 87.9 85 531.23 18.167 23.610 1.636 0.10 0.12 0.95 5.48
123 150 0.076 0.2757 89.3 85.48 530.91 18.190 23.580 3.535 0.21 0.13 0.92 5.48
124 32 0.077 0.2775 90 86 530.97 18.321 23.720 0.767 0.05 0.11 0.89 5.48
125 23 0.074| 0.2720 90.3 86.56 531.39 17.965 23.247 0.524 0.03 0.10 0.87 5.48
126 31 0.074| 0.2720 90.6 87.14 532.04 17.970 23.240 0.712 0.04 0.09 0.85 5.48
127 0.076 0.2757 90.7 87.73 532.92 0.08 0.84
128 0.076 0.2757 90.5 88.31 534 0.04 0.83
129 0.077 0.2775 90.5 88.88 535.26 0.04 0.82
130 -646 0.077 0.2775 90.5 89.47 536.7 18.329 23.709 -15.313 -0.92 -0.44 0.82 5.47
131 -337 0.075 0.2739 90.4 90.07 537.91 18.088 23.401 -7.881 -0.47 -0.70 0.82 5.46
132 -167 0.075 0.2739 90.5 90.33 538.37 18.090 23.399 -3.915 -0.23 -0.54 0.79 5.46
133 -17 0.075 0.2739 90.5 90.45 538.47 18.090 23.399 -0.401 -0.02 -0.41 0.77 5.46
134 33 0.076 0.2757 90.2 90.47 538.3 18.205 23.561 0.781 0.05 -0.32 0.75 5.46
135 109 0.077 0.2775 90.2 90.46 537.95 18.324 23.715 2.579 0.15 -0.11 0.74 5.46
136 250 0.078 0.2793 90.3 90.43 537.5 18.444 23.867 5.972 0.36 0.06 0.74 5.47
137 243 0.075 0.2739 90.3 90.39 536.95 18.086 23.403 5.678 0.34 0.18 0.71 5.47
138 416 0.077 0.2775 90.4 90.38 536.33 18.328 23.711 9.857 0.59 0.30 0.70 5.48
139 446 0.075 0.2739 90.4 90.37 535.69 18.088 23.401 10.427 0.63 0.41 0.62 5.49
140 694 0.075 0.2739 90.1 90.33 535.05 18.083 23.407 16.234 0.97 0.58 0.58 B 5
141 700 0.075 0.2739 89.8 90.27 534.41 18.078 23.414 16.378 0.98 0.70 0.44 5.53
142 12905 0.076 0.2757 89.8 90.2 533.79 18.198 23.569| 304.156 18.25 4.28 0.31 5.83
143 7552 0.072 0.2683 111.4 92.29 532.7 18.057 22.502| 169.944 10.20 6.21 0.26 6.00
144 2535 0.075 0.2739 105 93.77 531.37 18.326 23.096 58.546 3.51 6.78 0.56 6.06
145 1967 0.074| 0.2720 100.4 94.79 530.3 18.129 23.036 45.312 2.72 7.13 0.73 6.10
146 3469 0.075 0.2739 98.1 95.57 529.7 18.214 23.239 80.624 4.84 7.90 0.78 6.18
147 1302 0.074| 0.2720 93.3 95.87 528.93 18.014 23.183 30.196 1.81 4.62 0.81 6.21
148 2008 0.075 0.2739 89.9 95.82 528.35 18.080 23.412 47.014 2.82 3.14 0.89 6.26
149 2034 0.074| 0.2720 88.5 95.63 527.96 17.936 23.285 47.372 2.84 3.01 0.91 6.31
150 1699 0.076 0.2757 87.9 95.41 527.81 18.167 23.610 40.105 241 2.94 0.96 6.35
151 1191 0.075 0.2739 87.6 95.19 528 18.042 23.461 27.935 1.68 231 1.01 6.38
152 1015 0.077 0.2775 87.3 94.94 528.47 18.276 23.778 24.141 1.45 2.24 1.05 6.40
153 764 0.074| 0.2720 86.9 92.49 529.82 17.910 23.319 17.822 1.07 1.89 1.07 6.42
154 771 0.075 0.2739 86.9 90.68 531.81 18.030 23.476 18.092 1.09 1.54 1.08 6.44
155 827 0.075 0.2739 87 89.34 533.82 18.032 23.474 19.411 1.16 1.29 1.10 6.46
156 709 0.074| 0.2720 87.1 88.24 535.71 17.913 23.315 16.520 0.99 1.15 111 6.47
157 867 0.075 0.2739 87.3 87.64 538.16 18.037 23.467 20.341 1.22 111 1.13 6.49
158 808 0.075 0.2739 87.6 87.41 540.86 18.042 23.461 18.959 1.14 1.12 1.14 6.51
159 716 0.076 0.2757 87.8 87.34 543.75 18.165 23.612 16.910 1.01 111 1.16 6.53
160 743 0.076 0.2757 87.8 87.33 546.46 18.165 23.612 17.538 1.05 1.08 1.18 6.55
161 562 0.075 0.2739 87.7 87.34 548.85 18.044 23.459 13.185 0.79 1.04 1.19 6.56
162 651 0.075 0.2739 87.6 87.37 551.03 18.042 23.461 15.265 0.92 0.98 1.20 6.57
163 528 0.075 0.2739 87.8 87.46 552.97 18.045 23.457 12.395 0.74 0.90 1.22 6.59
164 738 0.075 0.2739 88 87.57 554.76 18.048 23.452 17.311 1.04 0.91 1.23 6.60
165 646 0.074| 0.2720 88 87.67 556.49 17.928 23.295 15.057 0.90 0.88 1.24 6.62
166 538 0.075 0.2739 88 87.76 558.05 18.048 23.452 12.622 0.76 0.87 1.26 6.63
167 588 0.076 0.2757 88 87.83 559.46 18.168 23.608 13.892 0.83 0.86 1.27 6.65
168 634 0.074| 0.2720 88.2 87.89 560.65 17.931 23.291 14.763 0.89 0.88 1.29 6.66
169 667 0.075 0.2739 88.3 87.94 561.66 18.053 23.446 15.635 0.94 0.86 1.30 6.68
170 523 0.074| 0.2720 88.2 87.98 562.86 17.931 23.291 12.172 0.73 0.83 1.32 6.69
171 657 0.075 0.2739 88.5 88.06 564.23 18.057 23.442 15.406 0.92 0.86 1.33 6.70
172 567 0.075 0.2739 88.3 88.13 565.78 18.053 23.446 13.296 0.80 0.86 1.34 6.72




Run 1 TEOM Data

173 490 0.075 0.2739 88.7 88.22 567.41 18.060 23.437 11.483 0.69 0.82 1.36 6.73
174 593 0.074| 0.2720 88.9 88.31 569.05 17.942 23.276 13.793 0.83 0.79 1.37 6.74
175 491 0.075 0.2739 88.8 88.39 570.66 18.062 23.435 11.499 0.69 0.79 1.38 6.75
176 455 0.074| 0.2720 88.8 88.47 572.34 17.941 23.278 10.588 0.64 0.73 1.39 6.76
177 480 0.075 0.2739 88.8 88.55 574.04 18.062 23.435 11.258 0.68 0.70 1.40 6.78
178 439 0.074| 0.2720 89 88.63 575.78 17.944 23.274 10.228 0.61 0.69 141 6.79
179 485 0.073 0.2702 89.2 88.72 577.46 17.826 23.112 11.213 0.67 0.66 1.42 6.80
180 402 0.073 0.2702 89 88.8 579.1 17.822 23.116 9.284 0.56 0.63 1.43 6.81
181 392 0.076 0.2757 89.1 88.86 580.74 18.187 23.584 9.254 0.56 0.61 1.44 6.82
182 356 0.073 0.2702 89.3 88.96 582.27 17.827 23.110 8.222 0.49 0.58 1.45 6.82
183 387 0.075 0.2739 89.3 89.02 583.81 18.070 23.424 9.074 0.54 0.56 1.45 6.83
184 294 0.075 0.2739 89.4 89.07 585.32 18.072 23.422 6.881 0.41 0.51 1.46 6.84
185 351 0.075 0.2739 89.6 89.15 586.76 18.075 23.418 8.210 0.49 0.50 1.47 6.85
186 370 0.073 0.2702 89.4 89.21 588.13 17.829 23.108 8.544 0.51 0.49 1.48 6.86
187 282 0.075 0.2739 89.2 89.25 589.37 18.068 23.427 6.615 0.40 0.47 1.46 6.86
188 272 0.076 0.2757 89 89.25 590.47 18.185 23.587 6.410 0.38 0.44 1.44 6.87
189 246 0.074| 0.2720 89 89.23 591.48 17.944 23.274 5.723 0.34 0.43 1.43 6.88
190 223 0.076 0.2757 88.7 89.2 592.32 18.180 23.593 5.258 0.32 0.39 1.45 6.88
191 152 0.073 0.2702 88.4 89.13 592.94 17.813 23.129 3.505 0.21 0.33 1.46 6.88
192 205 0.075 0.2739 88.4 89.04 593.48 18.055 23.444 4.802 0.29 0.31 1.47 6.89
193 115 0.075 0.2739 88.6 88.97 593.87 18.058 23.439 2.696 0.16 0.26 1.48 6.89
194 205 0.075 0.2739 88.3 88.86 594.11 18.053 23.446 4.804 0.29 0.25 1.48 6.90
195 79 0.075 0.2739 88.4 88.74 594.28 18.055 23.444 1.840 0.11 0.21 1.48 6.90
196 133 0.075 0.2739 88.5 88.65 594.35 18.057 23.442 3.111 0.19 0.21 1.48 6.90
197 304 0.074| 0.2720 88.3 88.56 594.34 17.933 23.289 7.074 0.42 0.23 1.48 6.91
198 346 0.073 0.2702 88.3 88.49 594.26 17.811 23.131 8.015 0.48 0.30 1.47 6.92
199 254 0.075 0.2739 88.1 88.4 594.17 18.050 23.450 5.949 0.36 0.31 1.46 6.92
200 451 0.074| 0.2720 88.2 88.35 594.1 17.931 23.291 10.500 0.63 0.42 1.46 6.93
201 510 0.076 0.2757 88.4 88.35 594.13 18.175 23.599 12.042 0.72 0.52 1.45 6.94
202 220 0.078 0.2793 88.4 88.35 594.2 18.413 23.908 5.263 0.32 0.50 1.14 6.95
203 372 0.075 0.2739 88.1 88.3 594.2 18.050 23.450 8.714 0.52 0.51 0.98 6.96
204 362 0.076 0.2757 88.2 88.29 594.23 18.172 23.604 8.536 0.51 0.54 0.92 6.97
205 441 0.075 0.2739 88.3 88.28 594.25 18.053 23.446 10.333 0.62 0.54 0.89 6.98
206 618 0.076 0.2757 88.2 88.25 594.28 18.172 23.604 14.593 0.88 0.57 0.81 6.99
207 491 0.073 0.2702 87.9 88.21 594.27 17.805 23.140 11.363 0.68 0.64 0.79 7.00
208 520 0.076 0.2757 87.9 88.17 594.24 18.167 23.610 12.289 0.74 0.69 0.76 7.02
209 634 0.076 0.2757 87.8 88.14 594.16 18.165 23.612 14.972 0.90 0.76 0.72 7.03
210 305 0.075 0.2739 87.8 88.1 594.01 18.045 23.457 745 0.43 0.72 0.69 7.04
211 111 0.076 0.2757 87.6 88.02 593.74 18.162 23.617 2.628 0.16 0.58 0.68 7.04
212 109 0.075 0.2739 87.6 87.94 593.28 18.042 23.461 2.560 0.15 0.48 0.66 7.04
213 95 0.075 0.2739 87.6 87.89 592.7 18.042 23.461 2.239 0.13 0.35 0.64 7.05
214 72 0.075 0.2739 87.7 87.84 L CB 18.044 23.459 1.680 0.10 0.20 0.63 7.05
215 102 0.074| 0.2720 87.8 87.79 591.07 17.924 23.300 2.374 0.14 0.14 0.61 7.05
216 82 0.075 0.2739 87.7 87.74 589.93 18.044 23.459 1.914 0.11 0.13 0.59 7.05
217 159 0.076 0.2757 88.1 87.76 588.69 18.170 23.606 3.743 0.22 0.14 0.58 7.06
218 45 0.075 0.2739 87.9 87.76 587.41 18.047 23.454 1.065 0.06 0.13 0.56 7.06
219 50 0.076 0.2757 88 87.78 586 18.168 23.608 1.182 0.07 0.12 0.54 7.06
220 65 0.076 0.2757 88.1 87.81 584.49 18.170 23.606 1.544 0.09 0.11 0.53 7.06
221 e 0.076 0.2757 87.8 87.83 582.89 18.165 23.612 2.328 0.14 0.12 0.52 7.06
222 63 0.076 0.2757 87.6 87.83 581.39 18.162 23.617 1.491 0.09 0.09 0.50 7.06
223 147 0.076 0.2757 87.7 87.84 579.86 18.163 23.615 3.480 0.21 0.12 0.49 7.07
224 112 0.076 0.2757 87.6 87.83 578.38 18.162 23.617 2.645 0.16 0.14 0.47 7.07
225 144 0.076 0.2757 87.5 87.8 576.91 18.160 23.619 3.390 0.20 0.16 0.46 7.07
226 222 0.076 0.2757 87.6 87.79 575.65 18.162 23.617 5.251 0.32 0.20 0.45 7.08
227 27 0.075 0.2739 87.4 87.72 574.49 18.039 23.465 0.629 0.04 0.18 0.44 7.08
228 84 0.075 0.2739 87.2 87.65 573.32 18.035 23.469 1.969 0.12 0.17 0.43 7.08
229 77 0.076 0.2757 87.2 87.57 572.72 18.155 23.625 1.815 0.11 0.16 0.42 7.08
230 61 0.077 0.2775 87.3 87.49 572.39 18.276 23.778 1.459 0.09 0.13 0.41 7.08
231 45 0.076 0.2757 87 87.41 572.26 18.152 23.630 1.066 0.06 0.08 0.39 7.08
232 27 0.076 0.2757 87 87.35 572.17 18.152 23.630 0.627 0.04 0.08 0.38 7.09
233 50 0.074| 0.2720 86.8 87.26 572.12 17.908 23.321 1.168 0.07 0.07 0.37 7.09
234 11 0.076 0.2757 86.8 87.18 572.01 18.149 23.634 0.260 0.02 0.05 0.35 7.09
235 10 0.077 0.2775 86.5 87.08 571.85 18.263 23.796 0.234 0.01 0.04 0.34 7.09
236 64 0.075 0.2739 86.5 86.97 5715 18.024 23.484 1.498 0.09 0.05 0.33 7.09
237 96 0.076 0.2757 86.3 86.86 571 18.140 23.645 2.274 0.14 0.07 0.32 7.09
238 36 0.076 0.2757 86.2 86.76 570.41 18.139 23.647 0.841 0.05 0.06 0.31 7.09
239 79 0.075 0.2739 86.2 86.66 569.19 18.019 23.491 1.857 0.11 0.08 0.30 7.09
240 32 0.076 0.2757 86 86.53 567.68 18.135 23.651 0.768 0.05 0.09 0.29 7.09
241 27 0.076 0.2757 85.8 86.41 565.93 18.132 23.656 0.642 0.04 0.08 0.29 7.09
242 89 0.075 0.2739 85.9 86.3 563.98 18.014 23.497 2.100 0.13 0.07 0.28 7.10
243 10 0.074| 0.2720 86 86.22 561.92 17.895 23.338 0.244 0.01 0.07 0.27 7.10
244 17 0.076 0.2757 86.3 86.17 559.81 18.140 23.645 0.404 0.02 0.05 0.27 7.10
245 -8 0.074| 0.2720 86.3 86.15 557.55 17.900 23.332 -0.176 -0.01 0.04 0.26 7.10
246 55 0.077 0.2775 86.3 86.13 555.21 18.259 23.800 1.306 0.08 0.05 0.25 7.10
247 33 0.076 0.2757 86.2 86.12 553.07 18.139 23.647 0.781 0.05 0.03 0.24 7.10
248 52 0.076 0.2757 89.6 86.46 B 7 18.195 23.574 1.230 0.07 0.04 0.24 7.10
249 95 0.074| 0.2720 91.3 86.97 550.96 17.982 23.225 2.204 0.13 0.06 0.23 7.10
250 46 0.076 0.2757 92.1 87.58 550.41 18.236 23.520 1.090 0.07 0.08 0.23 7.10
251 24 0.075 0.2739 92.3 88.23 550.08 18.119 23.361 0.570 0.03 0.07 0.23 7.10
252 80 0.075 0.2739 92.4 88.88 549.94 18.121 23.359 1.874 0.11 0.08 0.22 7.11
253 84 0.075 0.2739 92.3 89.51 550.06 18.119 23.361 1.958 0.12 0.09 0.22 7.11
254 52 0.075 0.2739 92.5 90.13 550.33 18.122 23.356 1.212 0.07 0.08 0.22 7.11
255 102 0.076 0.2757 92.4 90.74 550.85 18.241 23.514 2.403 0.14 0.10 0.22 711
256 69 0.076 0.2757 92.2 91.33 551.6 18.238 23.518 1.620 0.10 0.11 0.22 711
257 66 0.076 0.2757 91.9 91.9 552.28 18.233 23.524 1.564 0.09 0.11 0.21 7.12
258 29 0.077 0.2775 91.6 921 552.24 18.348 23.685 0.688 0.04 0.09 0.20 7.12
259 19 0.075 0.2739 91.5 92.12 551.91 18.106 23.378 0.451 0.03 0.08 0.20 7.12
260 87 0.076 0.2757 91.5 92.06 551.34 18.226 23.533 2.038 0.12 0.08 0.19 7.12




Run 1 TEOM Data

261 137 0.076 0.2757 91.5 91.98 550.68 18.226 23.533 3.216 0.19 0.10 0.18 7.12
262 251 0.077 0.2775 91.4 91.88 549.92 18.344 23.689 5.938 0.36 0.15 0.17 7.13
263 220 0.077 0.2775 91.4 91.79 549.07 18.344 23.689 5.216 0.31 0.20 0.17 7.13
264 175 0.077 0.2775 91.3 91.67 548.19 18.343 23.692 4.140 0.25 0.25 0.17 7.14
265 =il 0.076 0.2757 91.2 Gl 547.26 18.221 23.539 -0.035 0.00 0.22 0.16 7.14
266 1 0.075 0.2739 91.3 91.46 546.29 18.103 23.382 0.034 0.00 0.18 0.15 7.14
267 22 0.076 0.2757 91.2 91.39 545.28 18.221 23.539 0.507 0.03 0.12 0.14 7.14
268 131 0.076 0.2757 91.1 91.34 544.2 18.220 23.542 3.089 0.19 0.09 0.12 7.14
269 124 0.077 0.2775 90.9 91.28 543.12 18.336 23.700 2.945 0.18 0.08 0.11 7.14
270 89 0.075 0.2739 90.9 91.22 542 18.096 23.390 2.077 0.12 0.10 0.11 7.15
271 24 0.075 0.2739 90.7 91.14 540.79 18.093 23.395 0.556 0.03 0.11 0.11 7.15
272 30 0.073 0.2702 90.7 91.07 539.56 17.850 23.081 0.694 0.04 0.11 0.11 7.15
273 54 0.075 0.2739 91.1 91.04 538.21 18.099 23.386 1.270 0.08 0.09 0.10 7.15
274 27 0.076 0.2757 90.9 91 536.76 18.216 23.546 0.633 0.04 0.06 0.10 7.15
275 11 0.075 0.2739 90.4 90.92 535.23 18.088 23.401 0.259 0.02 0.04 0.10 7.15
276 20 0.076 0.2757 89.9 90.78 533.57 18.200 23.567 0.464 0.03 0.04 0.10 7.15
277 44 0.075 0.2739 89.7 90.63 531.8 18.076 23.416 1.025 0.06 0.04 0.10 7.15
278 81 0.075 0.2739 89.5 90.47 529.93 18.073 23.420 1.902 0.11 0.05 0.10 7.15
279 -10 0.076 0.2757 89.4 90.32 527.93 18.192 23.578 -0.240 -0.01 0.04 0.10 7.15
280 15 0.076 0.2757 88.5 90.08 525.91 18.177 23.597 0.349 0.02 0.04 0.10 7.15
281 56 0.076 0.2757 88 89.81 523.89 18.168 23.608 1.313 0.08 0.05 0.09 7.15
282 -13 0.077 0.2775 87.7 89.51 521.86 18.283 23.769 -0.299 -0.02 0.04 0.09 7.15
283 =2 0.077 0.2775 87.4 89.14 519.86 18.278 23.776 -1.703 -0.10 -0.01 0.09 7.15
284 42 0.075 0.2739 87.1 88.76 517.88 18.034 23.472 0.996 0.06 0.01 0.09 7.15
285 o8] 0.077 0.2775 86.9 88.41 515.88 18.269 23.787 -1.377 -0.08 -0.01 0.08 7.15
286 27 0.077 0.2775 86.6 88.08 513.91 18.264 23.793 0.631 0.04 -0.02 0.08 7.15
287 0 0.077 0.2775 86.4 87.75 511.92 18.261 23.798 0.007 0.00 -0.02 0.08 7.15
288 -61 0.075 0.2739 86.3 87.43 509.92 18.020 23.489 -1.430 -0.09 -0.01 0.07 7.15
289 -11 0.077 0.2775 86.1 87.1 507.91 18.256 23.804 -0.271 -0.02 -0.03 0.07 7.15
290 4 0.076 0.2757 86 86.85 505.82 18.135 23.651 0.086 0.01 -0.01 0.07 7.15
291 44 0.076 0.2757 85.7 86.62 503.65 18.130 23.658 1.046 0.06 -0.01 0.07 7.15
292 -43 0.077 0.2775 85.6 86.41 501.33 18.247 23.815 -1.012 -0.06 -0.02 0.07 7.15
293 6 0.077 0.2775 85.5 86.22 498.97 18.246 23.817 0.139 0.01 0.00 0.07 7.15
294 -1 0.077 0.2775 85.3 86.04 496.53 18.242 23.822 -0.030 0.00 0.00 0.07 7.15
295 44 0.075 0.2739 85.1 85.86 494.04 18.001 23.515 1.046 0.06 0.01 0.07 7.15
296 -43 0.076 0.2757 84.8 85.68 491.5 18.115 23.677 -1.025 -0.06 -0.01 0.06 7.15
297 43 0.077 0.2775 84.7 85.51 488.95 18.232 23.835 1.027 0.06 0.01 0.06 7.15
298 -3 0.078 0.2793 84.6 85.34 486.4 18.349 23.991 -0.078 0.00 0.01 0.06 7.15
299 -43 0.075 0.2739 84.5 85.18 483.83 17.991 23.528 -1.002 -0.06 0.00 0.06 7.15
300 6 0.076 0.2757 84.3 85.01 481.29 18.107 23.688 0.153 0.01 -0.01 0.06 7.15
301 -13 0.077 0.2775 84.3 84.87 478.83 18.226 23.844 -0.314 -0.02 0.00 0.06 7.15
302 27 0.077 0.2775 84 84.71 476.39 18.221 23.850 0.641 0.04 -0.01 0.06 7.15
303 -14 0.076 0.2757 84 84.56 473.97 18.102 23.695 -0.321 -0.02 -0.01 0.05 7.15
304 -21 0.077 0.2775 83.9 84.42 471.63 18.219 23.852 -0.489 -0.03 0.00 0.06 7.15
305 -30 0.077 0.2775 83.6 84.27 469.34 18.214 23.859 -0.717 -0.04 -0.01 0.06 7.15
306 =15 0.077 0.2775 83.6 84.15 467.09 18.214 23.859 -0.355 -0.02 -0.01 0.05 7.15
307 22 0.077 0.2775 83.6 84.04 464.93 18.214 23.859 0.535 0.03 -0.02 0.05 7.15
308 -83 0.077 0.2775 83.4 83.92 462.78 18.211 23.863 -1.983 -0.12 -0.04 0.05 7.15
309 28 0.076 0.2757 83.3 83.8 460.72 18.090 23.710 0.663 0.04 -0.02 0.05 7.15
310 58 0.076 0.2757 83.1 83.68 458.7 18.087 23.714 1.372 0.08 0.00 0.05 7.15
311 =29 0.075 0.2739 83 83.55 456.68 17.966 23.560 -0.689 -0.04 0.00 0.05 'S5
312 3 0.076 0.2757 82.8 83.43 454.73 18.082 23.721 0.078 0.00 -0.01 0.04 7.15
313 -19 0.077 0.2775 82.7 83.3 452.82 18.199 23.879 -0.454 -0.03 0.01 0.04 7.15
314 =29 0.077 0.2775 82.5 83.16 450.94 18.196 23.883 -0.684 -0.04 0.00 0.04 7.15
315 =2 0.077 0.2775 82.4 83.04 449.1 18.194 23.885 -0.055 0.00 -0.02 0.04 7.15
316 9 0.078 0.2793 82.4 82.92 447.3 18.312 24.040 0.227 0.01 -0.01 0.04 7.15
317 53 0.077 0.2775 82.2 82.78 445.52 18.191 23.890 1.274 0.08 0.00 0.03 7.15
318 22 0.077 0.2775 82 82.64 443.81 18.187 23.894 0.517 0.03 0.02 0.03 7.15
319 -11 0.077 0.2775 82 82.51 442.13 18.187 23.894 -0.264 -0.02 0.02 0.03 7.15
320 11 0.076 0.2757 81.9 82.39 440.53 18.067 23.741 0.273 0.02 0.02 0.03 7.15
321 -27 0.075 0.2739 81.8 82.27 438.97 17.946 23.586 -0.627 -0.04 0.01 0.03 7.15
322 =1 0.076 0.2757 81.9 82.18 437.42 18.067 23.741 -0.025 0.00 0.00 0.02 7.15
323 13 0.078 0.2793 81.8 82.09 435.92 18.301 24.053 0.311 0.02 0.00 0.02 7.15
324 -3 0.077 0.2775 81.6 82 434.44 18.180 23.903 -0.080 0.00 0.00 0.01 7.15
325 50 0.078 0.2793 81.5 81.91 433.03 18.296 24.060 1.202 0.07 0.01 0.01 7.15
326 20 0.076 0.2757 81.3 81.8 431.66 18.057 23.754 0.467 0.03 0.02 0.01 7.15
327 64 0.077 0.2775 81.1 81.69 430.31 18.172 23.914 1.535 0.09 0.04 0.01 7.15
328 -69 0.077 0.2775 81.1 81.6 429.03 18.172 23.914 -1.647 -0.10 0.02 0.01 7.15
329 22 0.077 0.2775 81 81.5 427.75 18.170 23.916 0.529 0.03 0.03 0.01 7.15
330 -3 0.078 0.2793 80.9 81.4 426.49 18.286 24.073 -0.084 -0.01 0.01 0.01 7.15
331 18 0.077 0.2775 80.8 81.3 425.23 18.167 23.921 0.431 0.03 0.01 0.01 7.15
332 16 0.077 0.2775 80.8 81.19 424.07 18.167 23.921 0.376 0.02 0.00 0.00 7.15
333 -3 0.078 0.2793 80.8 81.09 422.91 18.285 24.076 -0.081 0.00 0.01 0.00 7.15
334 20 0.077 0.2775 80.7 81 421.73 18.165 23.923 0.468 0.03 0.01 0.00 7.15
335 7 0.077 0.2775 80.6 80.91 420.57 18.164 23.925 0.175 0.01 0.02 0.00 7.15
336 -43 0.076 0.2757 80.4 80.82 419.44 18.042 23.774 -1.023 -0.06 0.00 0.00 7.15
337 39 0.076 0.2757 80.5 80.76 418.34 18.044 23.772 0.920 0.06 0.01 0.00 7.15
338 -8 0.076 0.2757 80.5 80.7 417.23 18.044 23.772 -0.186 -0.01 0.00 0.00 7.15
339 -13 0.075 0.2739 80.2 80.62 416.12 17.920 23.621 -0.306 -0.02 -0.01 0.00 7.15
340 =25 0.078 0.2793 80.2 80.55 415.01 18.274 24.089 -0.597 -0.04 -0.01 0.00 7.15
341 -8 0.077 0.2775 80 80.47 413.93 18.154 23.938 -0.199 -0.01 0.00 0.00 7.15
342 20 0.077 0.2775 80.1 80.4 412.83 18.155 23.936 0.476 0.03 -0.01 0.00 7.15
343 -24 0.078 0.2793 80 80.32 411.75 18.271 24.093 -0.571 -0.03 -0.01 0.00 7.15
344 -72 0.077 0.2775 80 80.25 410.7 18.154 23.938 =l 7l -0.10 -0.03 0.00 7.15
345 -23 0.078 0.2793 79.9 80.18 409.69 18.269 24.096 -0.559 -0.03 -0.03 0.00 7.15
346 4 0.076 0.2757 79.8 80.12 408.68 18.032 23.787 0.096 0.01 -0.03 0.00 7.15
347 -7 0.077 0.2775 79.7 80.04 407.69 18.149 23.945 -0.156 -0.01 -0.03 0.00 7.15
348 37 0.077 0.2775 79.7 79.96 406.71 18.149 23.945 0.881 0.05 -0.02 0.00 7.15




Run 1 TEOM Data

349 21 0.077 0.2775 79.6 79.9 405.8 18.147 23.947 0.496 0.03 0.01 0.00 7.15
350 19 0.078 0.2793 79.5 79.83 404.91 18.263 24.105 0.466 0.03 0.02 0.00 7.15
351 -33 0.078 0.2793 79.4 79.77 404.03 18.261 24.107 -0.794 -0.05 0.01 0.00 7.15
352 -34 0.077 0.2775 79.1 79.67 403.18 18.138 23.958 -0.815 -0.05 0.00 0.00 7.15
353 =il 0.077 0.2775 79.3 79.6 402.31 18.142 23.954 -0.301 -0.02 -0.01 0.00 7.15
354 14 0.076 0.2757 79.5 79.55 401.49 18.027 23.794 0.342 0.02 -0.01 0.00 7.15
355 -8 0.076 0.2757 79.3 79.49 400.6 18.024 23.798 -0.182 -0.01 -0.02 0.00 7.15
356 15 0.076 0.2757 79.3 79.44 399.72 18.024 23.798 0.366 0.02 -0.01 0.00 7.15
357 -60 0.076 0.2757 79.1 79.38 398.84 18.020 23.802 -1.431 -0.09 -0.01 0.00 7.15
358 7 0.078 0.2793 79.2 79.33 397.99 18.258 24.111 0.159 0.01 -0.01 0.00 7.15
359 8 0.078 0.2793 79.1 79.28 397.11 18.256 24.114 0.186 0.01 -0.01 0.00 7.15
360 -30 0.078 0.2793 78.9 79.22 396.23 18.252 24.118 -0.728 -0.04 -0.02 0.00 7.15
361 7 0.078 0.2793 79 79.18 395.35 18.254 24.116 0.162 0.01 -0.02 0.00 7.15
362 45 0.078 0.2793 79 79.17 394.48 18.254 24.116 1.082 0.06 0.01 0.00 7.15
363 o8] 0.077 0.2775 78.9 79.13 393.66 18.135 23.963 -1.384 -0.08 -0.01 0.00 7.15
364 -3 0.076 0.2757 78.9 79.07 392.82 18.017 23.807 -0.068 0.00 -0.01 0.00 7.15
365 -3 0.077 0.2775 78.8 79.02 392.03 18.133 23.965 -0.077 0.00 0.00 0.00 7.15
366 -40 0.077 0.2775 78.8 78.97 391.26 18.133 23.965 -0.968 -0.06 -0.02 0.00 7.15
367 10 0.077 0.2775 78.7 78.93 390.47 18.132 23.967 0.231 0.01 -0.03 0.00 7.15
368 -13 0.078 0.2793 78.7 78.88 389.63 18.249 24.123 -0.307 -0.02 -0.01 0.00 7.15
369 58 0.076 0.2757 78.7 78.84 388.81 18.014 23.811 1.380 0.08 0.00 0.00 7.15
370 G15) 0.078 0.2793 78.7 78.82 388.01 18.249 24.123 -0.364 -0.02 0.00 0.00 7.15
371 -31 0.077 0.2775 78.7 78.79 387.23 18.132 23.967 -0.746 -0.04 0.00 0.00 7.15
372 56 0.077 0.2775 78.5 78.74 386.43 18.128 23.972 1.349 0.08 0.02 0.00 7.15
373 -21 0.076 0.2757 78.5 78.7 385.6 18.010 23.816 -0.498 -0.03 0.01 0.00 7.15
374 =l 0.077 0.2775 78.5 78.66 384.8 18.128 23.972 -0.029 0.00 0.00 0.00 7.15
375 30 0.078 0.2793 78.4 78.62 383.99 18.244 24.129 0.719 0.04 0.01 0.00 7.15
376 2 0.077 0.2775 78.2 78.56 383.18 18.123 23.979 0.055 0.00 0.02 0.00 7.15
377 -64 0.079 0.2811 78.3 78.52 382.39 18.359 24.286 =1.550 -0.09 -0.02 0.00 7.15
378 -12 0.078 0.2793 78.1 78.46 381.62 18.239 24.136 -0.298 -0.02 -0.01 0.00 7.15
379 47 0.077 0.2775 78.1 78.4 380.85 18.122 23.981 1.124 0.07 0.00 0.00 7.15
380 9 0.078 0.2793 78.1 78.34 380.04 18.239 24.136 0.221 0.01 -0.01 0.00 7.15
381 21 0.077 0.2775 78 78.27 379.23 18.120 23.983 0.494 0.03 0.00 0.00 7.15
382 -18 0.077 0.2775 77.9 78.21 378.45 18.118 23.985 -0.421 -0.03 0.01 0.00 7.15
383 -8 0.079 0.2811 77.9 78.15 377.69 18.352 24.295 -0.187 -0.01 0.01 0.00 7.15
384 -1 0.077 0.2775 77.9 78.09 376.95 18.118 23.985 -0.018 0.00 0.00 0.00 7.15
385 -10 0.078 0.2793 77.8 78.03 376.2 18.234 24.143 -0.231 -0.01 0.00 0.00 7.15
386 =59 0.077 0.2775 77.8 77.99 375.51 18.117 23.987 -1.415 -0.08 -0.03 0.00 7.15
387 45 0.077 0.2775 77.6 77.92 374.8 18.113 23.992 1.075 0.06 -0.01 -0.01 7.15
388 -30 0.077 0.2775 77.6 77.87 374.11 18.113 23.992 -0.710 -0.04 -0.02 -0.01 7.15
389 31 0.078 0.2793 77.6 77.82 373.41 18.230 24.147 0.760 0.05 -0.01 0.00 7.15
390 -26 0.077 0.2775 77.5 77.76 372.75 18.112 23.994 -0.626 -0.04 -0.01 -0.01 7.15
391 -30 0.077 0.2775 77.4 7.7 372.07 18.110 23.996 -0.719 -0.04 0.00 -0.01 7.15
392 25 0.077 0.2775 77.3 77.64 371.36 18.108 23.999 0.594 0.04 -0.01 -0.01 7.15
393 8 0.078 0.2793 77.4 77.59 370.67 18.227 24.152 0.185 0.01 0.00 -0.01 7.15
394 11 0.079 0.2811 77.2 77.52 369.94 18.340 24.311 0.267 0.02 0.00 -0.01 7.15
395 9 0.076 0.2757 77.1 77.45 369.24 17.987 23.847 0.206 0.01 0.01 -0.01 7.15

396 0.077 0.2775 77.2 77.39 368.44 0.02 -0.01

77.36666667 | 368.0666667 0.01 -0.01

77.3375 367.6875 0.01 -0.01

77.3| 367.3142857 0.01 -0.01

77.26666667 | 366.9166667 -0.01

77.24 366.54 0.00

77.225 366.2 -0.01

77.16666667 365.8 -0.01

77.15 365.4 0.00

77.2 364.8 0.00

0.00

0.00

0.00

0.00

-0.01

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00
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DILUTION TUNNEL & MISC. DATA - ASTM E2780 / E2515

Client: SBI

Job #: 24-303

Model: St Louis

Tracking #: 216

Run #: 2

Technician: AK

Test Start Time: 11:10

Date: 12/10/2024

Total Sampling Time (min): 324 Pre-Test Post Test Avg.
Recording Interval (min): 1 Barometric Pressure (in. Hg) 30.22 30.12 30.17
Relative Humidity (%) 30.2 22.2
Meter Box y Factor: 1.000 (A) Room Air Velocity (ft/min) <50 <50
Meter Box y Factor: 1.008 (B) Pitot Tube Leak Check 0 0
Meter Box y Factor: - (©) Ambient Sample Volume: 75.026| ft°
Meter Box y Factor: 1.004 (Ambient) Sample Train Leak Checks
Pre-test Post-test
Induced Draft Check (in. H,0): 0 (A) 0.000 0.000 cfm@ -7 in. Hg
Smoke Capture Check (%): 100% (B) 0.000 0.000 cfm@ -7 in. Hg
Date Flue Pipe Last Cleaned:  12/6/2024 © - - cfm@ - in. Hg
Test Fuel Scale Audit (Ibs) 10.00 (Ambient) 0.000 0.000 cfm @ -13 in. Hg
Platform Scale Audit (Ibs) 10.0
DILUTION TUNNEL FLOW
Traverse Data
Point dP (in H,O)| Temp (°F) Dilution Tunnel H,0: 2.00 percent
1 0.066 67 Tunnel Diameter: 12 inches
2 0.074 67 Pitot Tube Cp: 0.99 [unitless]
3 0.078 67 Dilution Tunnel MW (dry): 29.00 Ib/Ib-mole
4 0.078 67 Dilution Tunnel MW (wet): 28.78 Ib/Ib-mole
5 0.072 67 Tunnel Area: 0.7854 ft*
6 0.060 67
7 0.062 67 Vstrav: 17.73 ft/sec
8 0.074 67 Vscent: 17.93 ft/sec
9 0.086 67 Fo: 0.989 [ratio]
10 0.084 67 Initial Tunnel Flow: 827.5 scf/min
11 0.080 67
12 0.058 67
Center 0.074 67
Static Pressure: -0.206 in. H,O

TEST FUEL PROPERTIES

Fuel Load Configuration

Firebox Front

Firebox Back

Firebox

PFS-TECO

Side View

Page 2 of 33

Actual Fuel Used Properties

Fuel Type: D. Fir
HHV (kJ/kg) 19,810
%C 48.73

%H 6.87

%0 43.9

%Ash 0.5

MC (%DB) #DIV/O!
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BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run #: 2 Technician: AK

Date: 12/10/2024
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)
ElTaiFr)TT:d Gas '\femr Sample TE:;J:;'C)SP ng:e Mem[ V';/lceJi:n Pro. Rate Scal_e Weight | Dilution Flue Filter Ambient
(min) (ft)) Rate (cfm) (in H,0) | (in H,0) Temp (°F) (in Hg) (%) Reading | Change | Tunnel

0 -0.001 - 0.074 0.01 66 -0.2 7.58 68 66 82 66
1 0.156 0.157 0.074 1.35 66 -1.3 - 7.19 -0.39 77 173 82 66
2 0.332 0.176 0.074 1.33 66 -1.3 - 6.75 -0.44 91 320 82 66
3 0.509 0.177 0.073 1.34 66 -1.1 - 6.31 -0.44 84 389 84 66
4 0.687 0.178 0.073 1.32 66 -1.1 - 5.90 -0.41 83 445 84 66
5 0.864 0.177 0.074 1.31 66 -0.9 - 5.51 -0.39 83 475 83 66
6 1.040 0.176 0.073 1.31 66 -1.0 - 5.19 -0.32 84 493 82 67
7 1.216 0.176 0.075 1.31 66 -1.0 - 4.87 -0.32 84 502 82 67
8 1.390 0.174 0.073 1.32 67 -1.0 - 4.61 -0.26 84 492 83 67
9 1.566 0.176 0.075 1.31 67 -0.9 - 4.32 -0.29 85 495 84 67
10 1.741 0.175 0.075 1.31 67 -0.9 102 4.05 -0.27 86 503 84 67
11 1.916 0.175 0.074 1.31 67 -0.9 - 3.79 -0.26 87 506 84 67
12 2.091 0.175 0.073 1.29 67 -1.0 - 3.52 -0.27 87 511 82 67
13 2.266 0.175 0.073 1.31 67 -1.0 - 3.30 -0.22 87 507 81 67
14 2.441 0.175 0.073 1.29 68 -1.1 - 3.06 -0.24 87 509 82 67
15 2.615 0.174 0.073 1.30 68 -1.0 - 2.80 -0.26 88 514 83 67
16 2.790 0.175 0.075 1.29 68 -1.1 - 2.56 -0.24 88 514 84 67
17 2.963 0.173 0.074 1.30 68 -1.0 - 2.33 -0.23 88 510 83 67
18 3.136 0.173 0.072 1.28 68 -1.1 - 15.17 12.84 112 414 82 67
19 3.310 0.174 0.073 1.29 69 -1.2 - 14.41 -0.76 100 499 82 67
20 3.484 0.174 0.075 1.28 69 -1.1 104 14.15 -0.26 95 509 82 67
21 3.658 0.174 0.075 1.29 69 -1.2 - 13.96 -0.19 91 491 84 67
22 3.832 0.174 0.073 1.29 69 -1.1 - 13.77 -0.19 90 482 84 67
23 4.006 0.174 0.074 1.30 70 -1.3 - 13.56 -0.21 89 483 83 67
24 4.180 0.174 0.073 1.29 70 -1.1 - 13.31 -0.25 90 495 82 67
25 4.354 0.174 0.073 1.29 70 -1.1 - 13.04 -0.27 91 507 82 68
26 4.528 0.174 0.073 1.28 71 -1.2 - 12.62 -0.42 91 519 83 68
27 4.702 0.174 0.074 1.28 71 -1.2 - 12.34 -0.28 90 521 84 68
28 4.876 0.174 0.074 1.28 71 -1.2 - 12.08 -0.26 88 508 84 68
29 5.049 0.173 0.073 1.29 72 -1.2 - 11.86 -0.22 87 505 85 68
30 5.223 0.174 0.074 1.29 72 -1.3 104 11.62 -0.24 87 504 85 68
31 5.397 0.174 0.073 1.29 72 -1.3 - 11.38 -0.24 87 504 84 68
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BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run #: 2 Technician: AK

Date: 12/10/2024
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)
ElTaiFr)TT:d Gas '\femr Sample TE::EIOSP ng:e Mem[ V';/lceJi:n Pro. Rate Scal_e Weight | Dilution Flue Filter Ambient
(min) (ft)) Rate (cfm) (in H,0) | (in H,0) Temp (°F) (in Hg) (%) Reading | Change | Tunnel

32 5.570 0.173 0.074 1.29 72 -1.3 - 11.15 -0.23 87 506 82 68
33 5.743 0.173 0.073 1.28 73 -1.3 - 10.91 -0.24 88 509 82 68
34 5.916 0.173 0.074 1.29 73 -1.3 - 10.69 -0.22 88 512 82 68
35 6.090 0.174 0.075 1.29 73 -1.3 - 10.45 -0.24 88 514 83 69
36 6.264 0.174 0.076 1.30 73 -1.3 - 10.23 -0.22 88 515 84 69
37 6.438 0.174 0.075 1.28 74 -1.3 - 10.05 -0.18 87 513 84 69
38 6.612 0.174 0.074 1.28 74 -1.3 - 9.82 -0.23 87 511 82 69
39 6.786 0.174 0.076 1.28 74 -1.3 - 9.61 -0.21 87 508 82 69
40 6.960 0.174 0.074 1.28 75 -1.4 103 9.40 -0.21 88 507 82 69
41 7.134 0.174 0.074 1.28 75 -1.4 - 9.16 -0.24 88 505 83 69
42 7.308 0.174 0.076 1.29 75 -1.4 - 8.96 -0.20 88 503 84 69
43 7.482 0.174 0.074 1.29 75 -1.4 - 8.73 -0.23 88 499 84 69
44 7.656 0.174 0.076 1.28 76 -15 - 8.55 -0.18 88 496 83 70
45 7.830 0.174 0.075 1.27 76 -1.4 - 8.35 -0.20 88 495 82 70
46 8.004 0.174 0.075 1.28 76 -15 - 8.16 -0.19 88 495 82 70
a7 8.178 0.174 0.074 1.28 76 -1.4 - 7.96 -0.20 88 494 83 70
48 8.351 0.173 0.076 1.29 i -1.4 - 7.76 -0.20 88 493 84 70
49 8.525 0.174 0.075 1.29 i -1.4 - 7.57 -0.19 88 494 84 70
50 8.699 0.174 0.075 1.28 i -15 102 7.39 -0.18 88 495 83 70
51 8.873 0.174 0.076 1.27 i -15 - 7.22 -0.17 88 496 82 70
52 9.047 0.174 0.074 1.28 78 -15 - 7.02 -0.20 88 495 82 70
53 9.221 0.174 0.075 1.28 78 -15 - 6.84 -0.18 88 494 83 70
54 9.396 0.175 0.076 1.29 78 -1.5 - 6.66 -0.18 88 493 84 70
55 9.570 0.174 0.075 1.27 79 -15 - 6.47 -0.19 88 492 84 70
56 9.744 0.174 0.074 1.28 79 -15 - 6.30 -0.17 88 490 84 70
57 9.919 0.175 0.074 1.28 79 -1.6 - 6.12 -0.18 88 491 83 70
58 10.093 0.174 0.074 1.26 79 -1.6 - 5.95 -0.17 88 489 82 70
59 10.267 0.174 0.075 1.28 79 -15 - 5.79 -0.16 88 488 82 70
60 10.441 0.174 0.075 1.28 80 -15 102 5.62 -0.17 87 487 83 70
61 10.614 0.173 0.075 1.28 80 -1.7 - 5.45 -0.17 88 487 84 70
62 10.788 0.174 0.075 1.29 80 -1.6 - 5.31 -0.14 87 487 84 70
63 10.962 0.174 0.074 1.29 80 -1.6 - 5.15 -0.16 87 487 84 70
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BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run #: 2 Technician: AK

Date: 12/10/2024
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)
ElTaiFr)TT:d Gas '\femr Sample TE::EIOSP ng:e Mem[ V';/lceJi:n Pro. Rate Scal_e Weight | Dilution Flue Filter Ambient
(min) (ft)) Rate (cfm) (in H,0) | (in H,0) Temp (°F) (in Hg) (%) Reading | Change | Tunnel

64 11.136 0.174 0.076 1.29 81 -1.7 - 4.99 -0.16 87 486 83 70
65 11.310 0.174 0.075 1.28 81 -1.6 - 4.85 -0.14 87 485 82 70
66 11.485 0.175 0.075 1.28 81 -1.6 - 4.69 -0.16 87 486 82 70
67 11.659 0.174 0.076 1.27 81 -1.7 - 4.53 -0.16 87 485 83 70
68 11.833 0.174 0.076 1.28 81 -1.7 - 4.40 -0.13 87 485 84 70
69 12.007 0.174 0.077 1.27 82 -1.7 - 4.25 -0.15 87 485 84 70
70 12.181 0.174 0.075 1.28 82 -1.7 101 4.10 -0.15 87 483 84 71
71 12.355 0.174 0.075 1.28 82 -1.6 - 3.97 -0.13 87 481 83 71
72 12.529 0.174 0.075 1.27 82 -1.8 - 3.84 -0.13 87 481 82 71
73 12.703 0.174 0.075 1.28 82 -1.7 - 3.73 -0.11 87 479 82 71
74 12.876 0.173 0.075 1.28 82 -1.7 - 3.60 -0.13 87 478 83 71
75 13.049 0.173 0.074 1.27 83 -1.7 - 12.79 9.19 108 475 84 70
76 13.222 0.173 0.076 1.28 83 -1.8 - 12.45 -0.34 102 543 85 70
77 13.395 0.173 0.075 1.26 83 -1.7 - 12.03 -0.42 96 541 85 71
78 13.569 0.174 0.075 1.27 83 -1.8 - 11.74 -0.29 91 502 84 71
79 13.742 0.173 0.075 1.28 83 -1.8 - 11.55 -0.19 88 456 83 71
80 13.916 0.174 0.075 1.27 83 -1.8 100 11.35 -0.20 87 441 82 71
81 14.090 0.174 0.074 1.28 84 -1.8 - 11.14 -0.21 86 447 82 71
82 14.264 0.174 0.074 1.28 84 -1.9 - 10.95 -0.19 86 436 83 71
83 14.438 0.174 0.074 1.27 84 -1.9 - 10.77 -0.18 85 440 84 71
84 14.612 0.174 0.075 1.27 84 -1.8 - 10.57 -0.20 85 443 84 71
85 14.786 0.174 0.077 1.28 84 -1.9 - 10.35 -0.22 85 441 83 71
86 14.960 0.174 0.076 1.27 84 -1.7 - 10.14 -0.21 85 440 82 71
87 15.134 0.174 0.076 1.27 85 -1.8 - 9.94 -0.20 85 440 82 71
88 15.308 0.174 0.073 1.28 85 -1.8 - 9.74 -0.20 85 438 83 71
89 15.482 0.174 0.075 1.27 85 -1.7 - 9.54 -0.20 85 437 84 71
90 15.656 0.174 0.075 1.27 85 -1.8 100 9.36 -0.18 85 437 84 71
91 15.829 0.173 0.075 1.28 85 -1.9 - 9.18 -0.18 85 437 83 71
92 16.002 0.173 0.077 1.28 85 -1.8 - 9.00 -0.18 85 435 82 71
93 16.177 0.175 0.077 1.27 85 -1.7 - 8.81 -0.19 84 435 82 71
94 16.351 0.174 0.075 1.26 85 -1.9 - 8.62 -0.19 84 434 83 71
95 16.525 0.174 0.075 1.27 86 -1.8 - 8.44 -0.18 84 433 84 71
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BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI Job #: 24-303
Model: St Louis Tracking #: 216
Run #: 2 Technician: AK
Date: 12/10/2024
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)
ElTaiFr)TT:d Gas '\femr Sample TE::EIOSP ng:e Mem[ V';/lceJi:n Pro. Rate Scal_e Weight | Dilution Flue Filter Ambient
(min) (ft)) Rate (cfm) (in H,0) | (in H,0) Temp (°F) (in Hg) (%) Reading | Change | Tunnel
96 16.700 0.175 0.075 1.27 86 -1.8 - 8.26 -0.18 84 432 84 71
97 16.874 0.174 0.074 1.27 86 -1.8 - 8.09 -0.17 84 430 84 71
98 17.048 0.174 0.075 1.27 86 -1.8 - 7.92 -0.17 84 429 83 72
99 17.223 0.175 0.076 1.27 86 -1.8 - 7.76 -0.16 84 427 82 71
100 17.397 0.174 0.076 1.28 86 -1.8 100 7.61 -0.15 84 424 82 71
101 17.572 0.175 0.076 1.27 86 -1.8 - 7.43 -0.18 84 423 83 71
102 17.746 0.174 0.077 1.27 86 -1.9 - 7.30 -0.13 84 419 84 71
103 17.919 0.173 0.077 1.27 86 -1.8 - 7.15 -0.15 84 416 84 72
104 18.093 0.174 0.075 1.26 87 -1.9 - 7.01 -0.14 84 412 83 71
105 18.268 0.175 0.076 1.28 87 -1.8 - 6.90 -0.11 83 408 82 71
106 18.442 0.174 0.076 1.29 87 -1.8 - 6.74 -0.16 83 404 82 71
107 18.616 0.174 0.076 1.28 87 -1.8 - 6.62 -0.12 83 409 82 71
108 18.791 0.175 0.076 1.26 87 -1.9 - 6.49 -0.13 83 411 84 71
109 18.966 0.175 0.078 1.26 87 -1.9 - 6.38 -0.11 83 410 84 71
110 19.141 0.175 0.075 1.27 87 -1.9 99 6.27 -0.11 83 408 84 71
111 19.315 0.174 0.075 1.28 87 -1.8 - 6.14 -0.13 83 406 84 71
112 19.490 0.175 0.076 1.27 87 -1.9 - 6.01 -0.13 83 405 83 71
113 19.664 0.174 0.077 1.27 87 -1.9 - 5.91 -0.10 84 404 82 71
114 19.838 0.174 0.078 1.28 88 -1.9 - 5.90 -0.01 87 404 83 70
115 20.012 0.174 0.076 1.27 88 -2.0 - 5.83 -0.07 88 404 84 70
116 20.186 0.174 0.076 1.27 88 -2.0 - 5.76 -0.07 89 405 84 70
117 20.361 0.175 0.074 1.28 88 -2.0 - 5.66 -0.10 89 407 83 70
118 20.535 0.174 0.076 1.28 88 -2.0 - 5.58 -0.08 89 395 82 70
119 20.710 0.175 0.076 1.27 88 -1.9 - 5.21 -0.37 85 391 82 70
120 20.885 0.175 0.075 1.27 88 -1.9 100 5.13 -0.08 83 389 83 71
121 21.060 0.175 0.075 1.27 88 -2.0 - 5.02 -0.11 83 389 84 71
122 21.234 0.174 0.076 1.27 88 -2.0 - 4.94 -0.08 83 398 83 71
123 21.409 0.175 0.076 1.27 88 -2.0 - 4.84 -0.10 83 410 82 71
124 21.583 0.174 0.076 1.28 88 -2.0 - 4.74 -0.10 84 416 82 70
125 21.757 0.174 0.077 1.26 88 -21 - 4.77 0.03 87 417 83 70
126 21.931 0.174 0.075 1.28 89 -2.0 - 4.74 -0.03 88 415 84 70
127 22.106 0.175 0.077 1.28 89 -21 - 4.70 -0.04 89 413 84 70
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BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run #: 2 Technician: AK

Date: 12/10/2024
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)

ElTaiFr)TT:d Gas '\femr Sample TE::EIOSP ng:e Mem[ V';/lceJi:n Pro. Rate Scal_e Weight | Dilution Flue Filter Ambient
(min) (ft)) Rate (cfm) (in H,0) | (in H,0) Temp (°F) (in Hg) (%) Reading | Change | Tunnel
128 22.281 0.175 0.075 1.28 89 -2.1 - 4.66 -0.04 89 413 83 70
129 22.455 0.174 0.075 1.28 89 -2.1 - 4.60 -0.06 89 413 82 70
130 22.630 0.175 0.075 1.27 89 -2.1 100 4.55 -0.05 89 408 82 70
131 22.805 0.175 0.075 1.28 89 -2.2 - 4.50 -0.05 89 405 83 70
132 22.980 0.175 0.078 1.26 89 -2.1 - 4.43 -0.07 88 401 84 70
133 23.154 0.174 0.075 1.26 89 -2.1 - 23.44 19.01 112 377 84 70
134 23.329 0.175 0.074 1.27 89 -2.2 - 26.35 291 104 458 82 70
135 23.503 0.174 0.075 1.27 89 -2.2 - 25.82 -0.53 99 522 82 70
136 23.677 0.174 0.075 1.29 89 -2.2 - 25.46 -0.36 93 518 82 70
137 23.852 0.175 0.074 1.28 89 -2.1 - 25.20 -0.26 89 467 83 71
138 24.027 0.175 0.075 1.28 89 -2.2 - 24.95 -0.25 87 451 84 71
139 24.202 0.175 0.073 1.27 89 -2.1 - 24.69 -0.26 86 459 84 71
140 24.377 0.175 0.074 1.27 89 -2.2 100 24.43 -0.26 86 450 84 71
141 24.553 0.176 0.076 1.28 89 -2.3 - 24.17 -0.26 85 446 82 71
142 24.728 0.175 0.074 1.28 89 -2.2 - 23.91 -0.26 85 444 82 71
143 24.903 0.175 0.075 1.27 90 -2.1 - 23.66 -0.25 85 445 83 71
144 25.077 0.174 0.075 1.27 90 -2.1 - 23.41 -0.25 85 444 84 72
145 25.251 0.174 0.075 1.29 90 -2.2 - 23.15 -0.26 85 444 85 71
146 25.427 0.176 0.076 1.28 90 -2.2 - 22.88 -0.27 85 445 85 71
147 25.602 0.175 0.076 1.28 90 -2.2 - 22.62 -0.26 85 445 85 71
148 25.777 0.175 0.075 1.29 90 -2.1 - 22.36 -0.26 85 446 84 71
149 25.952 0.175 0.074 1.28 90 2.1 - 22.11 -0.25 85 445 83 71
150 26.127 0.175 0.074 1.28 90 2.1 100 21.86 -0.25 85 445 82 71
151 26.303 0.176 0.075 1.28 90 2.1 - 21.64 -0.22 85 445 83 72
152 26.478 0.175 0.075 1.28 90 2.1 - 21.39 -0.25 85 444 84 71
153 26.652 0.174 0.077 1.28 90 -2.0 - 21.16 -0.23 85 445 84 71
154 26.826 0.174 0.076 1.28 90 -2.0 - 20.93 -0.23 85 445 84 71
155 27.001 0.175 0.074 1.28 90 2.1 - 20.71 -0.22 85 446 84 71
156 27.177 0.176 0.075 1.28 90 -2.0 - 20.47 -0.24 85 447 83 71
157 27.352 0.175 0.075 1.28 90 -2.0 - 20.23 -0.24 85 447 82 71
158 27.527 0.175 0.074 1.29 90 -2.0 - 20.00 -0.23 85 447 82 71
159 27.703 0.176 0.075 1.27 90 -2.0 - 19.78 -0.22 85 449 83 71
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BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run #: 2 Technician: AK

Date: 12/10/2024
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)

ElTaiFr)TT:d Gas '\femr Sample TE::EIOSP ng:e Mem[ V';/lceJi:n Pro. Rate Scal_e Weight | Dilution Flue Filter Ambient
(min) (ft)) Rate (cfm) (in H,0) | (in H,0) Temp (°F) (in Hg) (%) Reading | Change | Tunnel
160 27.878 0.175 0.073 1.28 90 -1.9 101 19.55 -0.23 85 447 84 71
161 28.053 0.175 0.075 1.29 90 -2.0 - 19.33 -0.22 85 447 84 71
162 28.227 0.174 0.074 1.28 90 -1.9 - 19.09 -0.24 85 446 83 72
163 28.402 0.175 0.076 1.27 90 -2.0 - 18.87 -0.22 85 444 82 71
164 28.576 0.174 0.075 1.28 90 -1.9 - 18.66 -0.21 85 443 82 71
165 28.752 0.176 0.075 1.28 90 -1.9 - 18.43 -0.23 85 443 83 71
166 28.927 0.175 0.074 1.28 90 -2.0 - 18.23 -0.20 85 442 84 71
167 29.102 0.175 0.074 1.26 90 -2.0 - 18.01 -0.22 85 440 84 71
168 29.278 0.176 0.076 1.28 90 -1.9 - 17.82 -0.19 85 438 84 71
169 29.453 0.175 0.076 1.28 90 -1.9 - 17.58 -0.24 85 436 83 71
170 29.627 0.174 0.075 1.27 90 -1.9 100 17.38 -0.20 85 435 82 71
171 29.801 0.174 0.076 1.28 90 -1.9 - 17.19 -0.19 85 433 82 71
172 29.977 0.176 0.075 1.28 90 -1.9 - 17.00 -0.19 84 432 83 71
173 30.152 0.175 0.074 1.28 90 -2.0 - 16.81 -0.19 84 431 84 71
174 30.327 0.175 0.075 1.29 90 -2.0 - 16.62 -0.19 85 430 84 71
175 30.502 0.175 0.074 1.28 90 -1.9 - 16.44 -0.18 84 428 83 71
176 30.678 0.176 0.076 1.27 90 -1.8 - 16.27 -0.17 84 433 82 71
177 30.853 0.175 0.074 1.26 91 -1.9 - 16.09 -0.18 85 438 82 72
178 31.028 0.175 0.075 1.27 91 -1.9 - 15.88 -0.21 85 442 83 71
179 31.203 0.175 0.074 1.28 91 -1.9 - 15.68 -0.20 85 443 84 72
180 31.377 0.174 0.076 1.28 91 -2.0 99 15.50 -0.18 85 442 84 71
181 31.552 0.175 0.074 1.28 91 -2.0 - 15.31 -0.19 85 444 84 72
182 31.727 0.175 0.075 1.29 91 -1.9 - 15.11 -0.20 85 444 83 71
183 31.903 0.176 0.076 1.27 91 -1.9 - 14.95 -0.16 85 443 82 72
184 32.078 0.175 0.076 1.28 91 -1.9 - 14.74 -0.21 85 442 82 71
185 32.253 0.175 0.075 1.27 91 -1.9 - 14.55 -0.19 85 442 83 72
186 32.429 0.176 0.076 1.27 91 -1.9 - 14.39 -0.16 85 442 84 72
187 32.604 0.175 0.075 1.26 91 -1.9 - 14.21 -0.18 85 443 84 72
188 32.777 0.173 0.075 1.28 91 -1.9 - 14.04 -0.17 85 440 83 72
189 32.952 0.175 0.074 1.28 91 -2.0 - 13.87 -0.17 85 438 82 72
190 33.127 0.175 0.075 1.27 91 -1.9 99 13.68 -0.19 85 439 83 72
191 33.303 0.176 0.074 1.28 91 -1.9 - 13.49 -0.19 85 437 84 72
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BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run #: 2 Technician: AK

Date: 12/10/2024
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)

ElTaiFr)TT:d Gas '\femr Sample TE::EIOSP ng:e Mem[ V';/lceJi:n Pro. Rate Scal_e Weight | Dilution Flue Filter Ambient
(min) (ft)) Rate (cfm) (in H,0) | (in H,0) Temp (°F) (in Hg) (%) Reading | Change | Tunnel
192 33.478 0.175 0.075 1.29 91 -2.0 - 13.34 -0.15 85 436 84 71
193 33.653 0.175 0.075 1.28 91 -2.0 - 13.17 -0.17 84 433 84 71
194 33.828 0.175 0.075 1.29 91 -2.0 - 13.00 -0.17 84 432 84 71
195 34.003 0.175 0.075 1.27 91 -2.0 - 12.83 -0.17 85 432 83 71
196 34.178 0.175 0.075 1.27 91 -2.0 - 12.69 -0.14 85 433 82 72
197 34.352 0.174 0.075 1.27 91 -2.1 - 12.52 -0.17 85 432 82 71
198 34.527 0.175 0.075 1.28 91 -2.0 - 12.37 -0.15 85 429 83 71
199 34.702 0.175 0.078 1.27 91 -2.0 - 12.21 -0.16 85 428 84 72
200 34.877 0.175 0.076 1.28 91 -2.1 99 12.06 -0.15 85 424 84 72
201 35.052 0.175 0.075 1.28 91 -2.1 - 11.91 -0.15 84 423 84 72
202 35.228 0.176 0.074 1.28 91 -2.0 - 11.76 -0.15 84 421 84 71
203 35.403 0.175 0.075 1.27 91 -2.1 - 11.61 -0.15 84 418 83 71
204 35.578 0.175 0.076 1.29 91 -2.0 - 11.45 -0.16 84 419 82 71
205 35.753 0.175 0.075 1.27 91 -2.0 - 11.34 -0.11 84 419 82 71
206 35.927 0.174 0.074 1.28 91 -2.0 - 11.18 -0.16 84 417 83 72
207 36.102 0.175 0.075 1.28 91 -2.1 - 11.05 -0.13 84 417 84 71
208 36.277 0.175 0.075 1.28 91 -2.0 - 10.90 -0.15 84 416 84 72
209 36.453 0.176 0.078 1.27 91 -2.1 - 10.75 -0.15 84 416 84 72
210 36.628 0.175 0.077 1.27 91 -2.1 98 10.59 -0.16 84 417 82 72
211 36.804 0.176 0.074 1.28 91 -2.1 - 10.45 -0.14 84 418 82 71
212 36.980 0.176 0.077 1.27 91 -2.1 - 10.31 -0.14 84 419 82 72
213 37.155 0.175 0.075 1.27 91 2.1 - 10.16 -0.15 84 419 83 71
214 37.329 0.174 0.076 1.27 91 -2.2 - 10.02 -0.14 84 419 84 72
215 37.504 0.175 0.076 1.28 91 -2.2 - 9.89 -0.13 84 421 84 72
216 37.680 0.176 0.075 1.29 91 -2.2 - 9.74 -0.15 84 418 83 71
217 37.856 0.176 0.076 1.29 91 2.1 - 9.60 -0.14 84 419 82 71
218 38.031 0.175 0.075 1.27 91 2.1 - 9.47 -0.13 84 416 82 72
219 38.207 0.176 0.076 1.27 91 2.1 - 9.35 -0.12 84 416 83 71
220 38.383 0.176 0.076 1.28 91 -2.2 99 9.20 -0.15 84 413 84 71
221 38.557 0.174 0.076 1.27 91 -2.2 - 9.09 -0.11 84 413 84 72
222 38.732 0.175 0.076 1.28 91 -2.2 - 8.97 -0.12 84 413 84 72
223 38.907 0.175 0.076 1.28 91 -2.2 - 8.83 -0.14 84 413 83 72
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BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run #: 2 Technician: AK

Date: 12/10/2024
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)

ElTaiFr)TT:d Gas '\femr Sample TE::EIOSP ng:e Mem[ V';/lceJi:n Pro. Rate Scal_e Weight | Dilution Flue Filter Ambient
(min) (ft)) Rate (cfm) (in H,0) | (in H,0) Temp (°F) (in Hg) (%) Reading | Change | Tunnel
224 39.083 0.176 0.076 1.27 91 -2.1 - 8.71 -0.12 84 412 82 72
225 39.258 0.175 0.075 1.28 91 -2.2 - 8.57 -0.14 83 408 82 72
226 39.434 0.176 0.075 1.28 91 -2.1 - 8.47 -0.10 83 407 83 72
227 39.609 0.175 0.076 1.28 91 -2.2 - 8.36 -0.11 83 406 84 72
228 39.785 0.176 0.077 1.27 92 -2.1 - 8.25 -0.11 83 405 84 72
229 39.959 0.174 0.078 1.28 91 -2.3 - 8.13 -0.12 83 403 83 72
230 40.134 0.175 0.076 1.27 91 -2.2 99 8.03 -0.10 83 401 82 71
231 40.309 0.175 0.077 1.29 91 -2.2 - 7.94 -0.09 83 399 82 71
232 40.485 0.176 0.075 1.29 91 -2.2 - 7.85 -0.09 83 396 83 72
233 40.661 0.176 0.076 1.27 92 -2.2 - 7.76 -0.09 83 394 84 72
234 40.837 0.176 0.077 1.27 91 -2.2 - 7.68 -0.08 83 391 83 72
235 41.012 0.175 0.076 1.27 92 -2.2 - 7.61 -0.07 83 386 82 72
236 41.188 0.176 0.076 1.29 92 -2.3 - 7.51 -0.10 83 383 82 72
237 41.362 0.174 0.077 1.28 92 -2.3 - 7.45 -0.06 82 381 83 72
238 41.537 0.175 0.078 1.28 92 -2.3 - 7.37 -0.08 83 379 84 71
239 41.713 0.176 0.075 1.28 92 -2.4 - 7.29 -0.08 83 377 84 72
240 41.888 0.175 0.075 1.27 92 -2.3 99 7.22 -0.07 82 375 84 72
241 42.064 0.176 0.078 1.28 92 -2.3 - 7.15 -0.07 82 376 83 72
242 42.239 0.175 0.076 1.27 92 -2.4 - 7.07 -0.08 82 376 82 72
243 42.415 0.176 0.077 1.29 92 -2.3 - 7.01 -0.06 82 374 82 72
244 42.590 0.175 0.075 1.27 92 -2.3 - 6.90 -0.11 82 373 83 72
245 42.765 0.175 0.076 1.27 92 -2.4 - 6.98 0.08 86 372 84 71
246 42.940 0.175 0.076 1.28 92 -2.4 - 6.97 -0.01 87 373 84 71
247 43.115 0.175 0.076 1.27 92 -2.4 - 6.96 -0.01 87 372 84 70
248 43.291 0.176 0.076 1.28 92 -2.3 - 6.93 -0.03 88 372 83 70
249 43.466 0.175 0.077 1.28 92 -2.4 - 6.90 -0.03 88 373 82 70
250 43.642 0.176 0.075 1.28 92 -2.4 100 6.86 -0.04 88 375 82 70
251 43.817 0.175 0.075 1.28 92 -2.5 - 6.81 -0.05 88 376 83 70
252 43.992 0.175 0.076 1.27 92 -2.4 - 6.48 -0.33 87 376 84 70
253 44.167 0.175 0.076 1.28 92 -25 - 6.41 -0.07 84 369 84 71
254 44.342 0.175 0.077 1.27 92 -25 - 6.35 -0.06 82 366 84 72
255 44.517 0.175 0.074 1.28 92 -25 - 6.30 -0.05 82 372 82 71
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BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run #: 2 Technician: AK

Date: 12/10/2024
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)

ElTaiFr)TT:d Gas '\femr Sample TE::EIOSP ng:e Mem[ V';/lceJi:n Pro. Rate Scal_e Weight | Dilution Flue Filter Ambient
(min) (ft)) Rate (cfm) (in H,0) | (in H,0) Temp (°F) (in Hg) (%) Reading | Change | Tunnel
256 44.693 0.176 0.076 1.28 92 -2.4 - 6.23 -0.07 82 384 82 71
257 44.868 0.175 0.076 1.26 92 -2.4 - 6.30 0.07 86 396 83 71
258 45.044 0.176 0.075 1.28 92 -2.6 - 6.30 0.00 88 404 84 70
259 45.219 0.175 0.076 1.28 92 -2.5 - 6.28 -0.02 88 408 83 70
260 45.395 0.176 0.076 1.26 92 -2.5 99 6.27 -0.01 89 410 82 70
261 45.569 0.174 0.076 1.29 92 -2.5 - 6.24 -0.03 89 408 82 70
262 45.744 0.175 0.076 1.27 92 -2.6 - 6.21 -0.03 88 402 83 70
263 45.919 0.175 0.076 1.27 92 -2.5 - 6.19 -0.02 88 400 84 70
264 46.095 0.176 0.076 1.28 92 -2.6 - 6.15 -0.04 88 399 84 70
265 46.270 0.175 0.077 1.27 92 -2.6 - 6.12 -0.03 88 398 84 70
266 46.446 0.176 0.076 1.27 92 -2.6 - 6.09 -0.03 88 398 84 70
267 46.621 0.175 0.077 1.27 92 -2.6 - 6.05 -0.04 88 397 83 70
268 46.796 0.175 0.076 1.28 92 -2.6 - 6.01 -0.04 88 395 82 70
269 46.970 0.174 0.077 1.28 92 -2.6 - 5.97 -0.04 88 396 82 70
270 47.145 0.175 0.077 1.28 92 -2.6 99 5.93 -0.04 88 396 83 70
271 47.320 0.175 0.075 1.30 92 -2.7 - 5.91 -0.02 88 395 84 70
272 47.496 0.176 0.077 1.28 92 -2.7 - 5.86 -0.05 88 396 84 70
273 47.671 0.175 0.077 1.28 92 -2.8 - 5.83 -0.03 88 395 83 70
274 47.847 0.176 0.075 1.28 92 -2.7 - 5.79 -0.04 88 394 82 70
275 48.022 0.175 0.076 1.28 92 -2.7 - 5.75 -0.04 88 394 82 70
276 48.198 0.176 0.078 1.28 92 -2.8 - 5.71 -0.04 88 393 83 70
277 48.372 0.174 0.077 1.27 92 -2.7 - 5.67 -0.04 88 393 84 69
278 48.546 0.174 0.077 1.28 92 -2.9 - 5.63 -0.04 88 391 84 69
279 48.722 0.176 0.076 1.27 92 -2.8 - 5.59 -0.04 88 392 82 69
280 48.897 0.175 0.076 1.28 92 -2.8 99 5.54 -0.05 88 391 82 69
281 49.072 0.175 0.077 1.27 92 -2.8 - 5.50 -0.04 88 390 83 69
282 49.247 0.175 0.075 1.27 92 -2.8 - 5.48 -0.02 88 391 84 69
283 49.423 0.176 0.077 1.28 92 -2.9 - 5.43 -0.05 88 391 84 69
284 49.598 0.175 0.075 1.27 92 -2.8 - 5.39 -0.04 88 389 84 69
285 49.773 0.175 0.077 1.28 92 -2.9 - 5.36 -0.03 88 389 83 69
286 49.947 0.174 0.075 1.29 92 -2.9 - 5.32 -0.04 88 389 82 69
287 50.122 0.175 0.077 1.28 92 -3.0 - 5.28 -0.04 88 387 82 69
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BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run #: 2 Technician: AK

Date: 12/10/2024
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)

ElTaiFr)TT:d Gas '\femr Sample TE::EIOSP ng:e Mem[ V';/lceJi:n Pro. Rate Scal_e Weight | Dilution Flue Filter Ambient
(min) (ft)) Rate (cfm) (in H,0) | (in H,0) Temp (°F) (in Hg) (%) Reading | Change | Tunnel
288 50.297 0.175 0.073 1.27 92 -2.9 - 5.24 -0.04 87 387 83 69
289 50.473 0.176 0.077 1.28 92 -2.9 - 5.21 -0.03 88 385 84 69
290 50.648 0.175 0.077 1.27 92 -2.9 99 5.17 -0.04 87 385 84 69
291 50.823 0.175 0.075 1.27 92 -3.0 - 5.13 -0.04 87 386 83 69
292 50.998 0.175 0.077 1.26 92 -3.0 - 5.09 -0.04 87 386 82 69
293 51.174 0.176 0.076 1.28 92 -3.0 - 5.05 -0.04 87 386 82 69
294 51.348 0.174 0.076 1.29 92 -3.0 - 5.01 -0.04 87 387 83 69
295 51.522 0.174 0.075 1.27 92 -3.1 - 4.96 -0.05 87 387 84 69
296 51.698 0.176 0.076 1.28 92 -3.1 - 4.93 -0.03 87 385 84 69
297 51.873 0.175 0.077 1.28 92 -3.0 - 4.89 -0.04 87 385 83 69
298 52.048 0.175 0.078 1.27 92 -3.0 - 4.87 -0.02 87 384 82 69
299 52.224 0.176 0.077 1.28 92 -3.1 - 4.83 -0.04 87 384 82 69
300 52.399 0.175 0.077 1.28 92 -3.1 98 4.81 -0.02 86 356 83 69
301 52.575 0.176 0.078 1.27 92 -3.1 - 4.80 -0.01 85 310 84 69
302 52.750 0.175 0.077 1.27 92 -3.1 - 4.78 -0.02 84 287 83 69
303 52.924 0.174 0.076 1.28 92 -3.1 - 4.78 0.00 84 273 82 69
304 53.099 0.175 0.076 1.28 92 -3.1 - 4.76 -0.02 84 265 82 69
305 53.274 0.175 0.076 1.28 92 -3.2 - 4.75 -0.01 83 258 83 69
306 53.450 0.176 0.075 1.28 92 -3.2 - 4.74 -0.01 83 253 84 69
307 53.625 0.175 0.077 1.28 92 -3.2 - 4.72 -0.02 83 248 84 69
308 53.801 0.176 0.076 1.28 92 -3.2 - 4.70 -0.02 83 245 82 69
309 53.977 0.176 0.077 1.27 92 -3.2 - 4.69 -0.01 83 243 82 69
310 54.152 0.175 0.075 1.28 92 -3.3 99 4.67 -0.02 82 240 83 69
311 54.326 0.174 0.077 1.28 92 -3.3 - 4.64 -0.03 82 238 84 69
312 54.501 0.175 0.075 1.27 92 -3.2 - 4.63 -0.01 82 236 84 69
313 54.676 0.175 0.075 1.28 92 -3.2 - 4.61 -0.02 82 233 83 69
314 54.852 0.176 0.076 1.29 92 -3.3 - 4.59 -0.02 82 232 82 69
315 55.027 0.175 0.076 1.27 92 -3.2 - 4.57 -0.02 82 229 83 69
316 55.203 0.176 0.078 1.27 92 -3.3 - 4.56 -0.01 81 228 84 69
317 55.378 0.175 0.077 1.27 92 -3.3 - 4.54 -0.02 81 226 84 69
318 55.554 0.176 0.077 1.27 92 -3.3 - 4.52 -0.02 81 224 84 69
319 55.728 0.174 0.076 1.27 92 -3.4 - 451 -0.01 81 222 83 69
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BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI Job #: 24-303
Model: St Louis Tracking #: 216
Run #: 2 Technician: AK

Date: 12/10/2024

Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)
Elapsed Dilution Orifice Meter . P
Gas Meter

Time # Ri?em(ﬂ;) Tunnel dP dH Te'\r/lnet?‘EF) Vacuum Pro(.o/zi)ate Rigzlii g]:r?h; ?_'LIJL:;OET Flue Filter Ambient

(min) (ft) (in H,0) | (in H,0) P (in Hg) 9 g

320 55.903 0.175 0.078 1.28 92 -3.4 98 4.49 -0.02 81 220 82 69

321 56.078 0.175 0.077 1.29 92 -3.4 - 4.47 -0.02 81 220 82 69

322 56.254 0.176 0.077 1.28 92 -3.4 - 4.46 -0.01 81 218 83 69

323 56.429 0.175 0.077 1.28 92 -3.3 - 4.44 -0.02 81 217 84 69

324 56.605 0.176 0.077 1.27 92 -3.4 98 4.42 -0.02 80 215 84 69
Avg/Tot | 56.606 0.175 0.075 1.28 86.2 2.1 100 _ 86.0 419.2 83.0 70.1
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BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI

Model: St Louis

Job #: 24-303
Tracking #: 216

Run #: 2 Technician: AK
Date: 12/10/2024
Particulate Sampling Data Flue Gas Data
Elapsed Gas Meter Sample | Orifice dH Meter V'r::i:n Pro. Rate Filter (°F) Fl_ue Draft CO, (%) Cco (%)
Time (min) () Rate (cfm) | (in H,0) Temp (°F) (in Ho) (%) (in H,0) 2
0 0.000 - -0.01 66 -0.5 - 83 0.003 0.12 0.004
1 0.152 0.152 1.41 66 -14 - 82 0.034 1.24 0.096
2 0.326 0.174 1.38 66 -15 - 81 0.061 2.61 0.152
3 0.499 0.173 1.37 66 -14 - 81 0.064 10.36 0.525
4 0.672 0.173 1.36 66 -14 - 80 0.070 12.69 0.764
5 0.845 0.173 1.37 66 -15 - 80 0.070 12.54 0.510
6 1.017 0.172 1.36 66 -14 - 81 0.072 11.70 0.273
7 1.188 0.171 1.32 66 -15 - 82 0.077 11.13 0.181
8 1.359 0.171 1.33 66 -14 - 82 0.075 10.63 0.117
9 1.530 0.171 1.33 67 -15 - 83 0.069 10.15 0.110
10 1.701 0.171 1.33 67 -15 102 84 0.070 10.79 0.106
11 1.871 0.170 1.32 67 -14 - 85 0.080 10.53 0.116
12 2.042 0.171 1.31 67 -1.4 - 85 0.071 10.74 0.106
13 2.213 0.171 1.33 67 -1.4 - 85 0.073 10.12 0.095
14 2.383 0.170 1.32 67 -1.3 - 84 0.077 9.63 0.099
15 2.553 0.170 1.32 68 -15 - 83 0.077 11.19 0.053
16 2.723 0.170 1.30 68 -1.4 - 83 0.072 11.65 0.059
17 2.892 0.169 1.30 68 -1.4 - 83 0.074 11.52 0.036
18 3.060 0.168 1.29 69 -1.5 - 83 0.053 4.41 0.036
19 3.229 0.169 1.31 69 -1.3 - 83 0.074 7.47 0.447
20 3.397 0.168 1.32 69 -1.5 104 82 0.078 11.06 0.361
21 3.567 0.170 1.33 69 -1.3 - 82 0.072 9.01 0.295
22 3.736 0.169 1.31 70 -15 - 82 0.077 7.76 0.220
23 3.906 0.170 131 70 -1.5 - 82 0.077 8.35 0.138
24 4.076 0.170 1.32 70 -1.3 - 82 0.067 9.48 0.091
25 4.244 0.168 1.30 71 -1.4 - 83 0.072 10.79 0.057
26 4.413 0.169 1.30 71 -1.4 - 84 0.076 11.54 0.057
27 4.582 0.169 1.31 71 -1.3 - 84 0.074 11.89 0.062
28 4.750 0.168 1.31 71 -1.3 - 84 0.073 12.15 0.118
29 4.919 0.169 1.30 72 -1.3 - 83 0.072 11.29 0.069
30 5.088 0.169 1.30 72 -1.3 103 83 0.075 10.98 0.067
31 5.258 0.170 1.31 72 -1.4 - 83 0.077 10.87 0.066
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Run 2 2515 Sheet.xlsm

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI

Model: St Louis

Job #: 24-303
Tracking #: 216

Run #: 2 Technician: AK
Date: 12/10/2024
Particulate Sampling Data Flue Gas Data
Elapsed Gas Meter Sample O_rifice dH Meter V'r::i:n Pro. Rate Filter (°F) Fl_ue Draft o, (%) Cco (%)
Time (min) (%) Rate (cfm) | (in H,0) Temp (°F) (in Hg) (%) (in H,0) 2
32 5.427 0.169 1.29 73 -14 - 83 0.072 10.72 0.059
33 5.596 0.169 1.32 73 -1.3 - 84 0.073 11.21 0.062
34 5.765 0.169 1.29 73 -15 - 84 0.076 11.20 0.064
35 5.933 0.168 1.31 73 -14 - 85 0.078 10.96 0.072
36 6.102 0.169 1.30 74 -14 - 85 0.082 10.63 0.067
37 6.270 0.168 1.29 74 -14 - 85 0.074 10.41 0.071
38 6.439 0.169 1.31 74 -15 - 84 0.071 9.96 0.073
39 6.609 0.170 1.32 75 -15 - 84 0.070 9.84 0.074
40 6.779 0.170 1.29 75 -14 103 84 0.076 9.99 0.058
41 6.948 0.169 1.31 75 -14 - 83 0.073 9.75 0.052
42 7.117 0.169 1.30 75 -14 - 83 0.075 9.74 0.047
43 7.286 0.169 1.30 76 -14 - 83 0.073 9.81 0.048
44 7.455 0.169 1.31 76 -1.4 - 84 0.077 9.73 0.053
45 7.623 0.168 1.30 76 -15 - 84 0.074 9.73 0.051
46 7.792 0.169 1.31 77 -1.3 - 85 0.074 9.89 0.051
47 7.962 0.170 1.31 77 -15 - 86 0.078 9.86 0.053
48 8.131 0.169 1.30 77 -1.3 - 86 0.075 9.86 0.046
49 8.302 0.171 1.30 77 -1.5 - 86 0.068 9.90 0.043
50 8.471 0.169 1.30 78 -1.4 102 85 0.072 9.97 0.042
51 8.641 0.170 1.31 78 -15 - 84 0.071 10.06 0.040
52 8.810 0.169 131 78 -1.5 - 84 0.079 10.17 0.039
53 8.979 0.169 131 78 -1.3 - 83 0.077 10.00 0.034
54 9.149 0.170 1.30 79 -1.5 - 83 0.074 9.97 0.035
55 9.318 0.169 1.29 79 -1.5 - 84 0.076 9.80 0.027
56 9.487 0.169 1.30 79 -1.5 - 84 0.071 9.79 0.033
57 9.656 0.169 131 79 -1.5 - 85 0.072 9.68 0.033
58 9.826 0.170 131 80 -1.5 - 85 0.069 9.72 0.032
59 9.997 0.171 1.28 80 -1.3 - 85 0.077 9.63 0.037
60 10.167 0.170 131 80 -1.5 102 84 0.073 9.60 0.033
61 10.337 0.170 1.29 80 -1.4 - 84 0.070 9.52 0.037
62 10.506 0.169 1.29 80 -1.4 - 84 0.071 9.52 0.036
63 10.676 0.170 1.32 81 -1.5 - 84 0.077 9.47 0.036
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Run 2 2515 Sheet.xlsm

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI

Model: St Louis

Job #: 24-303
Tracking #: 216

Run #: 2 Technician: AK
Date: 12/10/2024
Particulate Sampling Data Flue Gas Data
Elapsed Gas Meter Sample | Orifice dH Meter V'r::i:n Pro. Rate Filter (°F) Fl_ue Draft o, (%) Cco (%)
Time (min) () Rate (cfm) | (in H,0) Temp (°F) (in Ho) (%) (in H,0) 2
64 10.845 0.169 1.30 81 -15 - 84 0.074 9.44 0.037
65 11.014 0.169 1.30 81 -15 - 85 0.072 9.38 0.040
66 11.183 0.169 1.29 81 -15 - 85 0.078 9.36 0.034
67 11.353 0.170 1.30 82 -1.3 - 85 0.070 9.40 0.037
68 11.522 0.169 1.30 82 -14 - 85 0.078 9.23 0.028
69 11.692 0.170 1.29 82 -15 - 85 0.079 9.27 0.032
70 11.862 0.170 1.29 82 -15 101 85 0.072 9.42 0.027
71 12.032 0.170 1.28 82 -14 - 85 0.072 9.13 0.028
72 12.201 0.169 1.29 83 -15 - 86 0.073 8.68 0.026
73 12.370 0.169 1.30 83 -14 - 86 0.074 8.55 0.028
74 12.539 0.169 1.28 83 -15 - 86 0.076 8.43 0.022
75 12.707 0.168 1.29 83 -15 - 86 0.074 5.40 0.044
76 12.875 0.168 1.27 83 -15 - 85 0.079 11.35 0.409
77 13.044 0.169 1.28 83 -15 - 84 0.076 14.69 0.836
78 13.214 0.170 1.29 84 -1.4 - 84 0.074 15.47 0.626
79 13.384 0.170 1.29 84 -15 - 84 0.074 15.73 0.674
80 13.553 0.169 1.27 84 -1.4 100 84 0.072 14.60 0.083
81 13.722 0.169 1.28 84 -1.4 - 84 0.077 14.59 0.289
82 13.891 0.169 1.30 84 -1.4 - 85 0.070 15.57 0.396
83 14.060 0.169 1.27 84 -1.4 - 85 0.070 14.36 0.160
84 14.229 0.169 131 85 -1.4 - 85 0.072 14.90 0.351
85 14.398 0.169 1.29 85 -1.4 - 85 0.066 15.20 0.305
86 14.567 0.169 1.29 85 -1.3 - 85 0.070 14.85 0.274
87 14.737 0.170 131 85 -1.5 - 85 0.074 15.01 0.292
88 14.907 0.170 131 85 -1.3 - 85 0.067 14.76 0.256
89 15.077 0.170 1.28 85 -1.5 - 85 0.075 14.65 0.251
90 15.247 0.170 1.29 86 -1.5 100 86 0.076 14.64 0.236
91 15.416 0.169 1.28 86 -1.4 - 86 0.065 14.55 0.241
92 15.585 0.169 1.28 86 -1.4 - 85 0.070 14.38 0.221
93 15.755 0.170 1.30 86 -1.5 - 85 0.073 14.21 0.234
94 15.924 0.169 1.30 86 -1.5 - 85 0.069 14.15 0.248
95 16.093 0.169 1.30 86 -1.5 - 85 0.070 13.93 0.239
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Run 2 2515 Sheet.xlsm

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI

Model: St Louis

Job #: 24-303
Tracking #: 216

Run #: 2 Technician: AK
Date: 12/10/2024
Particulate Sampling Data Flue Gas Data
Elapsed Gas Meter Sample | Orifice dH Meter V'r::i:n Pro. Rate Filter (°F) Fl_ue Draft o, (%) Cco (%)
Time (min) () Rate (cfm) | (in H,0) Temp (°F) (in Ho) (%) (in H,0) 2
96 16.263 0.170 1.30 86 -15 - 85 0.075 13.86 0.250
97 16.432 0.169 1.32 86 -15 - 84 0.069 13.71 0.235
98 16.603 0.171 1.31 87 -14 - 84 0.067 13.65 0.207
99 16.773 0.170 1.29 87 -14 - 85 0.069 13.46 0.181
100 16.943 0.170 1.28 87 -14 100 85 0.068 13.36 0.177
101 17.112 0.169 1.29 87 -15 - 85 0.070 13.09 0.137
102 17.282 0.170 1.29 87 -15 - 85 0.067 12.82 0.117
103 17.451 0.169 1.29 87 -14 - 84 0.069 12.55 0.111
104 17.621 0.170 1.31 87 -14 - 84 0.062 12.15 0.084
105 17.791 0.170 1.29 87 -14 - 84 0.066 11.60 0.063
106 17.960 0.169 1.30 87 -15 - 84 0.065 11.44 0.048
107 18.130 0.170 1.28 87 -1.3 - 85 0.066 11.05 0.046
108 18.300 0.170 1.30 88 -1.4 - 86 0.066 10.67 0.039
109 18.470 0.170 1.31 88 -15 - 86 0.068 10.72 0.029
110 18.640 0.170 1.31 88 -1.5 99 85 0.069 10.72 0.025
111 18.811 0.171 1.29 88 -1.4 - 85 0.065 10.76 0.026
112 18.981 0.170 1.27 88 -15 - 85 0.065 10.71 0.027
113 19.151 0.170 1.30 88 -1.5 - 85 0.065 10.63 0.025
114 19.321 0.170 1.30 88 -15 - 84 0.065 10.60 0.023
115 19.491 0.170 1.30 88 -1.5 - 85 0.065 10.53 0.025
116 19.660 0.169 1.29 88 -1.5 - 86 0.070 10.53 0.026
117 19.830 0.170 1.29 88 -1.5 - 86 0.062 10.79 0.024
118 20.000 0.170 1.28 89 -1.3 - 87 0.068 11.27 0.022
119 20.169 0.169 1.30 88 -1.5 - 87 0.069 11.20 0.039
120 20.339 0.170 1.29 89 -1.5 100 86 0.064 9.96 0.052
121 20.509 0.170 1.29 89 -1.4 - 86 0.067 9.87 0.072
122 20.680 0.171 131 89 -1.4 - 85 0.068 9.23 0.067
123 20.850 0.170 131 89 -1.4 - 85 0.069 8.76 0.057
124 21.021 0.171 1.29 89 -1.5 - 85 0.069 8.48 0.046
125 21.192 0.171 1.31 89 -1.5 - 85 0.068 8.40 0.044
126 21.362 0.170 1.28 89 -1.5 - 86 0.065 8.29 0.038
127 21.532 0.170 1.29 89 -1.5 - 86 0.070 8.42 0.037
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Run 2 2515 Sheet.xlsm

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI

Model: St Louis

Job #: 24-303
Tracking #: 216

Run #: 2 Technician: AK
Date: 12/10/2024
Particulate Sampling Data Flue Gas Data
Elapsed Gas Meter Sample | Orifice dH Meter V'r::i:n Pro. Rate Filter (°F) Fl_ue Draft o, (%) Cco (%)
Time (min) () Rate (cfm) | (in H,0) Temp (°F) (in Ho) (%) (in H,0) 2
128 21.702 0.170 1.29 89 -14 - 87 0.069 8.66 0.034
129 21.871 0.169 1.29 89 -15 - 86 0.064 8.38 0.040
130 22.041 0.170 1.31 89 -15 100 86 0.061 8.40 0.047
131 22.211 0.170 1.29 89 -15 - 85 0.068 8.45 0.050
132 22.381 0.170 1.31 89 -1.3 - 85 0.069 8.33 0.052
133 22.550 0.169 1.30 89 -14 - 85 0.061 2.47 0.086
134 22.720 0.170 1.28 89 -14 - 86 0.083 4.66 0.294
135 22.890 0.170 1.29 89 -14 - 86 0.081 13.53 0.759
136 23.061 0.171 1.30 90 -1.3 - 86 0.082 14.22 0.918
137 23.232 0.171 1.29 90 -15 - 85 0.073 15.32 2.558
138 23.403 0.171 1.31 90 -15 - 85 0.071 15.55 2.015
139 23.574 0.171 1.30 90 -15 - 85 0.073 15.78 1.777
140 23.744 0.170 1.30 90 -1.5 100 85 0.073 15.86 2.608
141 23.915 0.171 1.31 90 -15 - 85 0.067 15.86 2.066
142 24.085 0.170 1.30 90 -1.3 - 84 0.069 15.88 2.143
143 24.256 0.171 1.31 90 -15 - 85 0.071 15.96 2.199
144 24.427 0.171 1.29 90 -15 - 85 0.068 15.94 2.187
145 24.597 0.170 1.30 90 -15 - 85 0.073 15.95 2.116
146 24.767 0.170 1.30 90 -1.3 - 85 0.073 16.20 2.086
147 24.938 0.171 1.30 90 -1.3 - 85 0.075 16.11 1.964
148 25.108 0.170 1.30 90 -1.5 - 85 0.071 16.16 1.856
149 25.279 0.171 131 90 -1.5 - 85 0.073 16.06 1.523
150 25.449 0.170 1.28 90 -1.3 100 84 0.070 16.18 1.136
151 25.620 0.171 1.33 90 -1.4 - 84 0.071 16.08 0.943
152 25.790 0.170 131 90 -1.4 - 84 0.071 16.14 0.815
153 25.961 0.171 1.30 90 -1.5 - 84 0.074 15.97 0.686
154 26.132 0.171 1.29 90 -1.5 - 85 0.071 15.93 0.593
155 26.303 0.171 1.30 90 -1.3 - 85 0.073 15.89 0.570
156 26.474 0.171 131 90 -1.4 - 85 0.073 15.84 0.499
157 26.645 0.171 1.30 90 -1.5 - 84 0.066 15.99 0.543
158 26.816 0.171 1.27 90 -1.5 - 85 0.072 15.98 0.478
159 26.987 0.171 1.30 91 -1.3 - 85 0.071 15.92 0.435
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Run 2 2515 Sheet.xlsm

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI

Model: St Louis

Job #: 24-303
Tracking #: 216

Run #: 2 Technician: AK
Date: 12/10/2024
Particulate Sampling Data Flue Gas Data
Elapsed Gas Meter Sample O_rifice dH Meter V'r::i:n Pro. Rate Filter (°F) Fl_ue Draft o, (%) Cco (%)
Time (min) () Rate (cfm) | (in H,0) Temp (°F) (in Ho) (%) (in H,0) 2
160 27.157 0.170 1.31 91 -14 101 86 0.071 16.04 0.459
161 27.328 0.171 1.31 91 -14 - 87 0.073 16.19 0.509
162 27.499 0.171 1.30 91 -15 - 86 0.074 16.19 0.509
163 27.669 0.170 1.29 91 -15 - 86 0.076 15.86 0.517
164 27.840 0.171 1.31 91 -15 - 85 0.069 15.60 0.471
165 28.010 0.170 1.30 91 -15 - 85 0.072 15.49 0.394
166 28.181 0.171 1.31 91 -15 - 84 0.070 15.29 0.386
167 28.351 0.170 1.30 91 -15 - 84 0.068 15.16 0.337
168 28.522 0.171 1.30 91 -14 - 84 0.072 15.16 0.324
169 28.692 0.170 1.32 91 -14 - 85 0.071 15.20 0.267
170 28.863 0.171 1.30 91 -15 100 86 0.071 15.01 0.283
171 29.033 0.170 1.30 91 -14 - 86 0.067 14.93 0.250
172 29.204 0.171 1.32 91 -1.4 - 86 0.072 14.69 0.255
173 29.375 0.171 1.32 91 -1.4 - 85 0.064 14.70 0.245
174 29.546 0.171 1.28 91 -15 - 85 0.075 14.58 0.225
175 29.716 0.170 1.30 91 -15 - 85 0.068 14.57 0.219
176 29.887 0.171 1.30 91 -1.4 - 85 0.071 14.34 0.218
177 30.059 0.172 1.31 91 -15 - 85 0.070 13.40 0.127
178 30.230 0.171 1.31 91 -15 - 85 0.074 13.52 0.136
179 30.401 0.171 1.30 91 -1.4 - 84 0.070 13.50 0.119
180 30.572 0.171 1.30 91 -1.5 99 84 0.078 13.57 0.113
181 30.742 0.170 1.28 91 -1.5 - 85 0.066 13.80 0.107
182 30.913 0.171 1.29 91 -1.5 - 86 0.071 13.79 0.087
183 31.084 0.171 1.32 91 -1.3 - 86 0.071 13.76 0.084
184 31.254 0.170 1.30 91 -1.4 - 86 0.070 13.73 0.093
185 31.425 0.171 1.32 91 -1.4 - 85 0.070 13.80 0.084
186 31.595 0.170 1.33 91 -1.5 - 85 0.072 13.87 0.077
187 31.766 0.171 1.30 91 -1.4 - 85 0.073 13.92 0.075
188 31.937 0.171 131 91 -1.5 - 84 0.072 13.93 0.067
189 32.107 0.170 1.31 92 -1.5 - 84 0.067 14.05 0.082
190 32.277 0.170 1.31 91 -1.4 99 84 0.068 14.18 0.094
191 32.448 0.171 1.30 91 -1.4 - 84 0.069 14.07 0.080
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Run 2 2515 Sheet.xlsm

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI

Model: St Louis

Job #: 24-303
Tracking #: 216

Run #: 2 Technician: AK
Date: 12/10/2024
Particulate Sampling Data Flue Gas Data
Elapsed Gas Meter Sample | Orifice dH Meter V'r::i:n Pro. Rate Filter (°F) Fl_ue Draft o, (%) Cco (%)
Time (min) () Rate (cfm) | (in H,0) Temp (°F) (in Ho) (%) (in H,0) 2
192 32.618 0.170 1.27 91 -15 - 85 0.068 14.14 0.110
193 32.789 0.171 1.29 91 -15 - 85 0.068 13.76 0.080
194 32.960 0.171 1.29 92 -15 - 85 0.075 13.57 0.069
195 33.130 0.170 1.30 92 -15 - 85 0.064 13.39 0.061
196 33.301 0.171 1.30 91 -15 - 85 0.064 13.33 0.060
197 33.472 0.171 1.30 92 -14 - 86 0.073 13.30 0.055
198 33.643 0.171 1.30 92 -1.3 - 86 0.075 13.25 0.065
199 33.814 0.171 1.30 92 -14 - 85 0.068 13.36 0.081
200 33.985 0.171 1.29 92 -14 99 85 0.070 13.05 0.080
201 34.156 0.171 1.30 92 -15 - 84 0.067 12.93 0.097
202 34.326 0.170 1.29 92 -1.3 - 84 0.066 12.90 0.092
203 34.497 0.171 1.29 92 -14 - 84 0.065 12.82 0.103
204 34.668 0.171 1.31 92 -15 - 84 0.066 12.76 0.105
205 34.838 0.170 1.30 92 -1.4 - 85 0.065 12.74 0.082
206 35.009 0.171 1.29 92 -15 - 86 0.067 12.72 0.076
207 35.179 0.170 1.30 92 -15 - 86 0.069 12.73 0.074
208 35.350 0.171 1.31 92 -1.4 - 87 0.058 12.94 0.078
209 35.520 0.170 1.28 92 -1.3 - 86 0.067 12.99 0.062
210 35.690 0.170 1.30 92 -1.5 98 86 0.068 13.16 0.064
211 35.861 0.171 1.32 92 -1.3 - 85 0.068 13.21 0.050
212 36.031 0.170 1.30 92 -1.4 - 85 0.065 13.19 0.037
213 36.202 0.171 131 92 -1.4 - 85 0.068 13.31 0.035
214 36.373 0.171 131 92 -1.3 - 85 0.065 13.50 0.037
215 36.543 0.170 1.30 92 -1.4 - 85 0.071 13.47 0.035
216 36.714 0.171 1.30 92 -1.4 - 85 0.071 13.30 0.034
217 36.885 0.171 1.28 92 -1.5 - 85 0.069 13.04 0.026
218 37.056 0.171 1.30 92 -1.3 - 86 0.067 12.73 0.031
219 37.227 0.171 1.28 92 -1.5 - 87 0.066 12.73 0.032
220 37.398 0.171 1.30 92 -1.5 98 87 0.068 12.62 0.033
221 37.569 0.171 1.30 92 -1.5 - 86 0.071 12.60 0.034
222 37.739 0.170 1.30 92 -1.3 - 86 0.065 12.65 0.028
223 37.910 0.171 1.30 92 -1.5 - 85 0.068 12.71 0.026
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Run 2 2515 Sheet.xlsm

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI

Model: St Louis

Job #: 24-303
Tracking #: 216

Run #: 2 Technician: AK
Date: 12/10/2024
Particulate Sampling Data Flue Gas Data
Elapsed Gas Meter Sample | Orifice dH Meter V'r::i:n Pro. Rate Filter (°F) Fl_ue Draft o, (%) Cco (%)
Time (min) () Rate (cfm) | (in H,0) Temp (°F) (in Ho) (%) (in H,0) 2
224 38.080 0.170 1.30 92 -15 - 85 0.066 12.77 0.031
225 38.251 0.171 1.31 92 -14 - 84 0.066 12.25 0.019
226 38.421 0.170 1.33 92 -15 - 84 0.069 11.88 0.027
227 38.592 0.171 1.31 92 -14 - 84 0.067 11.90 0.029
228 38.763 0.171 1.30 92 -14 - 85 0.068 11.96 0.030
229 38.933 0.170 1.30 92 -14 - 86 0.067 11.71 0.036
230 39.103 0.170 1.30 92 -15 99 86 0.063 11.78 0.040
231 39.274 0.171 1.31 92 -1.3 - 86 0.063 11.39 0.034
232 39.444 0.170 1.29 92 -15 - 86 0.066 11.10 0.038
233 39.615 0.171 1.32 92 -15 - 85 0.062 10.90 0.046
234 39.786 0.171 1.28 92 -14 - 85 0.065 10.54 0.073
235 39.956 0.170 1.31 92 -15 - 85 0.065 10.13 0.079
236 40.127 0.171 1.30 92 -15 - 85 0.065 10.07 0.078
237 40.299 0.172 1.29 92 -1.4 - 85 0.067 9.98 0.075
238 40.470 0.171 1.30 92 -1.4 - 85 0.064 10.01 0.074
239 40.641 0.171 1.32 92 -1.3 - 85 0.067 9.89 0.073
240 40.812 0.171 1.30 92 -1.5 99 85 0.064 9.92 0.069
241 40.983 0.171 1.29 92 -15 - 85 0.062 9.79 0.070
242 41.153 0.170 1.32 92 -1.4 - 84 0.064 9.83 0.064
243 41.324 0.171 1.28 92 -1.4 - 84 0.066 9.73 0.082
244 41.495 0.171 1.29 92 -1.4 - 85 0.060 9.71 0.088
245 41.665 0.170 1.29 92 -1.5 - 85 0.060 9.65 0.092
246 41.836 0.171 1.29 92 -1.4 - 86 0.057 9.56 0.107
247 42.006 0.170 1.29 92 -1.3 - 86 0.057 9.45 0.095
248 42.177 0.171 1.30 92 -1.4 - 86 0.062 9.26 0.114
249 42.348 0.171 1.29 92 -1.4 - 86 0.063 9.20 0.121
250 42518 0.170 131 92 -1.5 99 85 0.065 9.37 0.116
251 42.688 0.170 1.29 92 -1.5 - 85 0.063 9.50 0.115
252 42.858 0.170 1.30 92 -1.4 - 85 0.062 9.40 0.129
253 43.029 0.171 1.28 92 -1.5 - 85 0.063 9.27 0.150
254 43.200 0.171 1.30 92 -1.4 - 85 0.062 9.15 0.180
255 43.371 0.171 1.29 92 -1.5 - 85 0.054 8.97 0.208
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Run 2 2515 Sheet.xlsm

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI

Model: St Louis

Job #: 24-303
Tracking #: 216

Run #: 2 Technician: AK
Date: 12/10/2024
Particulate Sampling Data Flue Gas Data
Elapsed Gas Meter Sample | Orifice dH Meter V'r::i:n Pro. Rate Filter (°F) Flue Draft o, (%) Cco (%)
Time (min) (%) Rate (cfm) | (in H,0) Temp (°F) (in Hg) (%) (in H,0) 2
256 43.541 0.170 1.29 92 -14 - 85 0.065 8.35 0.147
257 43.712 0.171 1.32 92 -15 - 85 0.066 7.88 0.199
258 43.883 0.171 1.27 92 -1.3 - 85 0.065 7.64 0.192
259 44.054 0.171 1.29 92 -14 - 85 0.065 7.69 0.178
260 44.225 0.171 1.29 92 -15 99 85 0.063 7.67 0.173
261 44.395 0.170 1.29 92 -14 - 85 0.066 7.81 0.171
262 44.566 0.171 1.29 92 -14 - 85 0.060 7.77 0.168
263 44.736 0.170 1.28 92 -15 - 86 0.065 7.70 0.169
264 44.907 0.171 1.30 92 -1.3 - 87 0.060 7.73 0.186
265 45.077 0.170 1.29 92 -14 - 87 0.063 7.74 0.198
266 45.247 0.170 1.28 92 -14 - 87 0.062 7.70 0.192
267 45.418 0.171 1.31 92 -15 - 86 0.066 7.61 0.196
268 45.588 0.170 1.28 92 -1.5 - 85 0.067 7.75 0.198
269 45.758 0.170 1.29 92 -15 - 85 0.067 7.78 0.203
270 45.928 0.170 1.28 92 -15 99 85 0.067 7.77 0.222
271 46.099 0.171 1.29 92 -15 - 85 0.060 7.76 0.248
272 46.269 0.170 1.31 92 -15 - 85 0.066 7.74 0.275
273 46.440 0.171 1.32 92 -15 - 85 0.064 7.73 0.274
274 46.610 0.170 1.30 92 -15 - 85 0.064 7.75 0.267
275 46.781 0.171 1.28 92 -1.4 - 85 0.064 7.73 0.282
276 46.952 0.171 1.28 93 -1.3 - 85 0.065 7.70 0.276
277 47.123 0.171 1.30 92 -1.5 - 85 0.067 7.74 0.282
278 47.294 0.171 1.28 92 -1.4 - 86 0.054 7.67 0.287
279 47.464 0.170 1.30 92 -1.5 - 86 0.063 7.63 0.286
280 47.634 0.170 1.30 92 -1.4 99 86 0.065 7.69 0.275
281 47.805 0.171 1.29 92 -1.5 - 86 0.066 7.72 0.279
282 47.975 0.170 1.28 93 -1.4 - 87 0.062 7.68 0.296
283 48.145 0.170 1.27 92 -1.5 - 86 0.065 7.60 0.329
284 48.315 0.170 131 92 -1.4 - 86 0.069 7.62 0.356
285 48.486 0.171 1.31 92 -1.5 - 85 0.064 7.64 0.370
286 48.656 0.170 1.28 92 -1.4 - 85 0.062 7.61 0.380
287 48.826 0.170 1.29 92 -1.4 - 84 0.065 7.51 0.371
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Run 2 2515 Sheet.xlsm

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI

Model: St Louis

Job #: 24-303
Tracking #: 216

Run #: 2 Technician: AK
Date: 12/10/2024
Particulate Sampling Data Flue Gas Data
Elapsed Gas Meter Sample O_rifice dH Meter V'r::i:n Pro. Rate Filter (°F) Fl_ue Draft o, (%) Cco (%)
Time (min) (%) Rate (cfm) | (in H,0) Temp (°F) (in Hg) (%) (in H,0) 2
288 48.996 0.170 1.30 92 -15 - 84 0.064 7.52 0.406
289 49.167 0.171 1.29 92 -15 - 85 0.064 7.55 0.393
290 49.337 0.170 1.31 92 -15 98 86 0.067 7.53 0.395
291 49.508 0.171 1.28 92 -15 - 86 0.064 7.53 0.397
292 49.679 0.171 1.29 92 -15 - 86 0.065 7.67 0.378
293 49.850 0.171 1.29 92 -14 - 85 0.059 7.73 0.377
294 50.020 0.170 1.29 92 -14 - 86 0.066 7.93 0.287
295 50.191 0.171 1.29 92 -1.3 - 86 0.069 7.70 0.348
296 50.361 0.170 1.30 92 -15 - 86 0.067 7.65 0.393
297 50.532 0.171 1.29 92 -15 - 85 0.064 7.57 0.429
298 50.702 0.170 1.31 92 -14 - 85 0.065 7.47 0.466
299 50.872 0.170 1.28 92 -14 - 85 0.060 7.45 0.507
300 51.042 0.170 1.31 92 -1.4 98 85 0.054 7.28 0.625
301 51.213 0.171 1.28 92 -15 - 85 0.052 9.12 0.583
302 51.383 0.170 1.30 92 -1.5 - 85 0.051 9.19 0.706
303 51.553 0.170 131 92 -1.4 - 85 0.046 9.20 0.725
304 51.724 0.171 1.30 92 -15 - 85 0.048 9.21 0.759
305 51.894 0.170 1.28 92 -1.3 - 86 0.051 9.06 0.750
306 52.065 0.171 1.29 92 -1.4 - 86 0.049 9.11 0.732
307 52.235 0.170 1.30 92 -1.4 - 87 0.044 9.09 0.718
308 52.405 0.170 1.29 92 -1.4 - 87 0.046 9.11 0.699
309 52.576 0.171 1.29 92 -1.4 - 86 0.048 9.20 0.674
310 52.748 0.172 1.29 92 -1.3 99 85 0.049 8.75 0.636
311 52.919 0.171 1.29 92 -1.4 - 85 0.046 8.50 0.601
312 53.090 0.171 1.29 92 -1.4 - 84 0.042 8.45 0.580
313 53.260 0.170 1.28 92 -1.5 - 84 0.038 8.44 0.576
314 53.431 0.171 1.29 92 -1.3 - 84 0.044 8.69 0.585
315 53.601 0.170 1.29 92 -1.5 - 84 0.041 8.46 0.566
316 53.772 0.171 1.29 92 -1.5 - 84 0.039 8.56 0.570
317 53.943 0.171 1.31 92 -1.4 - 85 0.042 8.47 0.561
318 54.113 0.170 1.30 92 -1.4 - 85 0.040 8.52 0.565
319 54.283 0.170 1.31 92 -1.5 - 86 0.037 8.49 0.559
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Run 2 2515 Sheet.xIsm

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: SBI

Job #: 24-303

Model: St Louis

Tracking #: 216

Run #: 2 Technician: AK
Date: 12/10/2024
Particulate Sampling Data Flue Gas Data
Elapsed Gas Meter Sample | Orifice dH Meter V’Z':Ji;q Pro. Rate Filter (°F) Flue Draft o, (%) cOo (%)
Time (min) (%) Rate (cfm) | (in H,0) Temp (°F) (in Ho) (%) (in H,0) 2 0
320 54.454 0.171 1.30 92 -1.3 98 87 0.038 8.55 0.562
321 54.625 0.171 1.29 92 -1.4 - 87 0.037 8.57 0.562
322 54.795 0.170 1.31 92 -1.4 - 86 0.037 8.54 0.564
323 54.965 0.170 1.29 92 -1.3 - 85 0.039 8.60 0.569
324 55.136 0.171 1.30 92 -1.5 98 85 0.036 8.55 0.564
Avg/Tot 55.136 0.170 1.30 86.7 -1.4 100 84.8 0.067 11.05 0.285
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Run 2 2515 Sheet.xlsm

WOODSTOVE SURFACE TEMPERATURE DATA

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run #: 2 Technician: AK

Date: 12/10/2024
Stove AT: 407
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FB Top FB Bottom Stove Surface Catalyst Exit
Average
0 67 67 67 66 68 66.8 63.6
1 68 67 68 90 68 72.0 63.6
2 68 67 73 123 68 79.7 63.7
3 72 69 86 166 68 92.4 63.7
4 80 76 106 224 69 110.7 63.6
5 92 90 128 287 69 132.9 63.7
6 106 108 149 343 69 154.9 63.7
7 121 124 169 390 70 174.8 63.7
8 137 140 184 425 70 191.0 63.8
9 151 156 198 453 71 205.8 63.8
10 168 173 213 479 72 220.8 63.9
11 183 190 229 502 73 235.3 63.9
12 199 208 246 521 74 249.4 63.9
13 214 227 259 536 76 262.2 64.0
14 229 245 275 548 78 274.9 63.9
15 245 263 290 563 79 287.8 63.9
16 260 280 305 578 81 300.8 64.0
17 276 297 321 590 83 313.6 64.0
18 292 314 344 574 86 321.9 64.1
19 307 330 357 574 89 331.3 64.1
20 319 342 370 584 91 3411 64.1
21 332 353 383 588 93 349.8 64.2
22 342 363 397 590 96 357.3 64.1
23 351 371 407 592 98 364.0 64.2
24 360 378 417 598 101 370.6 64.2
25 367 384 429 607 103 377.8 64.2
26 SIS 390 444 613 105 385.2 64.2
27 379 394 465 610 110 391.2 64.4
28 385 399 482 609 113 397.7 64.5
29 394 406 496 608 117 404.1 64.7
30 403 413 505 606 120 409.6 65.0
31 414 418 523 604 124 416.8 65.2
32 424 424 535 604 127 422.7 65.3
33 433 428 546 604 130 428.3 65.5
34 441 434 560 605 133 4345 65.7
35 450 439 577 606 136 441.6 65.8
36 455 445 585 605 139 445.8 65.9
37 462 453 596 604 141 451.2 66.0
38 467 461 604 602 144 455.7 65.9
39 469 469 607 601 147 458.5 66.0
40 472 478 616 598 149 462.6 66.0
41 474 485 625 596 152 466.3 66.2
42 476 491 628 595 154 468.7 66.3
43 478 497 630 593 157 470.8 66.3
44 478 501 633 592 159 472.6 66.3
45 480 504 635 590 161 473.9 66.3
46 482 506 640 588 163 475.9 66.5
47 485 507 644 588 165 477.8 66.5
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Run 2 2515 Sheet.xlsm

WOODSTOVE SURFACE TEMPERATURE DATA

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run #: 2 Technician: AK

Date: 12/10/2024
Stove AT: 407
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FB Top FB Bottom Stove Surface Catalyst Exit
Average
48 486 509 653 587 167 480.4 66.6
49 489 510 657 587 169 482.2 66.6
50 491 511 662 587 171 484.2 66.5
51 493 512 665 587 173 486.0 66.5
52 495 514 668 587 174 487.6 66.6
53 497 516 672 588 176 489.8 66.6
54 499 519 676 588 178 492.0 66.7
55 501 522 679 587 180 493.8 66.8
56 502 525 682 587 182 495.6 66.8
57 502 527 683 588 184 496.8 66.8
58 505 530 685 586 186 498.3 66.8
59 505 532 687 586 188 499.6 66.9
60 506 534 688 586 190 500.6 66.9
61 507 536 690 586 191 501.8 66.9
62 508 537 689 587 193 502.8 66.9
63 508 537 691 585 195 503.2 67.0
64 509 538 691 586 196 504.1 67.0
65 510 540 692 585 198 505.1 67.1
66 511 540 694 586 200 506.0 67.1
67 511 540 695 586 202 506.9 67.2
68 512 541 696 586 203 507.6 67.2
69 513 542 696 586 205 508.3 67.1
70 SilE 543 697 587 206 509.3 67.1
71 514 543 698 587 208 509.8 67.2
72 514 544 698 585 209 509.9 67.3
73 515 544 698 583 211 510.1 67.2
74 515 545 697 581 213 509.9 67.2
75 525 555 689 586 213 513.8 67.2
76 530 560 692 604 214 519.8 67.1
77 518 549 693 604 217 516.4 67.1
78 517 547 696 613 219 518.3 67.1
79 518 546 702 613 220 519.9 67.1
80 524 547 709 612 222 522.9 67.2
81 531 550 715 618 225 527.7 67.3
82 532 550 712 614 226 526.6 67.4
83 540 554 720 619 228 531.9 67.4
84 541 553 718 616 229 531.5 67.5
85 544 554 718 615 230 532.2 67.4
86 547 E55) 719 613 231 532.8 67.4
87 551 556 721 614 231 534.5 67.4
88 E58) 559 722 612 232 535.5 67.4
89 559 559 730 616 234 539.6 67.4
90 565 562 734 620 236 543.3 67.4
91 568 565 738 622 237 546.0 67.4
92 572 567 744 624 238 548.9 67.5
93 575 570 748 625 239 551.3 67.4
94 578 572 751 625 240 552.9 67.3
95 581 574 753 625 240 554.5 67.4
PFS-TECO Page 26 of 33




Run 2 2515 Sheet.xlsm

WOODSTOVE SURFACE TEMPERATURE DATA

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run #: 2 Technician: AK

Date: 12/10/2024
Stove AT: 407
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FB Top FB Bottom Stove Surface Catalyst Exit
Average
96 583 575 756 626 241 556.1 67.5
97 585 576 758 625 242 557.1 67.5
98 586 578 759 625 242 558.1 67.4
99 586 579 760 624 243 558.4 67.4
100 587 580 761 624 244 559.1 67.5
101 587 582 760 622 244 559.1 67.5
102 587 583 762 620 244 559.3 67.6
103 585 584 761 618 245 558.6 67.6
104 584 585 759 615 245 557.6 67.6
105 584 585 759 611 245 556.7 67.7
106 581 584 756 607 245 554.6 67.7
107 579 583 754 603 246 552.8 67.7
108 577 581 750 598 246 550.6 67.6
109 574 579 747 594 247 548.3 67.7
110 571 577 743 591 247 545.8 67.6
111 569 577 740 586 248 543.9 67.6
112 568 574 737 584 248 541.9 67.6
113 573 579 732 595 250 545.9 67.6
114 579 586 733 607 252 551.3 67.3
115 582 591 726 615 254 553.7 67.0
116 584 594 721 622 255 555.2 66.9
117 586 597 719 627 256 556.9 66.8
118 589 599 714 632 256 557.9 66.8
119 577 586 715 611 255 548.9 66.7
120 575 579 716 601 254 544.9 66.9
121 572 574 714 592 254 541.1 66.8
122 569 569 713 584 254 537.8 67.0
123 566 564 710 577 254 534.1 67.2
124 570 567 704 585 255 536.2 67.2
125 574 573 707 596 257 541.2 67.0
126 576 576 703 602 259 543.2 67.0
127 576 578 698 607 260 543.8 66.9
128 576 580 693 611 261 544.2 66.8
129 576 580 689 615 261 544.1 66.7
130 575 581 686 616 262 543.9 66.6
131 575 580 684 617 263 543.7 66.7
132 574 580 680 618 262 542.8 66.6
133 574 579 677 593 265 537.6 66.4
134 572 578 668 587 264 533.9 66.5
135 565 571 676 602 265 535.7 66.4
136 550 557 684 603 264 531.6 66.5
137 546 549 692 605 262 530.7 66.7
138 542 546 695 608 261 530.4 66.7
139 543 544 702 611 262 532.2 66.9
140 542 542 706 613 262 532.8 67.0
141 543 544 710 613 262 534.2 67.0
142 544 545 713 614 262 535.4 67.0
143 547 546 716 617 263 537.4 67.2
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Run 2 2515 Sheet.xlsm

WOODSTOVE SURFACE TEMPERATURE DATA

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run #: 2 Technician: AK

Date: 12/10/2024
Stove AT: 407
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FB Top FB Bottom Stove Surface Catalyst Exit
Average
144 549 547 719 619 263 539.4 67.4
145 553 550 721 619 263 541.1 67.4
146 556 552 724 623 264 543.4 67.4
147 559 554 727 623 264 545.5 67.5
148 562 556 731 626 264 547.9 67.6
149 566 559 735 628 264 550.4 67.7
150 569 561 737 631 265 552.5 67.8
151 571 564 740 633 265 554.6 67.9
152 574 566 743 635 265 556.8 67.9
153 577 568 748 638 266 559.4 67.8
154 579 572 748 639 266 560.6 67.8
155 580 574 750 640 266 562.0 67.9
156 581 576 752 642 265 563.2 67.9
157 582 580 754 646 265 565.2 67.8
158 582 582 755 646 265 565.9 67.9
159 583 584 756 647 265 566.9 67.9
160 582 587 756 648 265 567.7 68.0
161 581 590 757 649 264 568.1 67.9
162 582 592 758 651 264 569.4 68.0
163 583 592 760 649 264 569.6 67.9
164 583 594 759 650 264 570.1 67.9
165 584 595 762 650 264 570.9 67.9
166 584 597 760 651 264 571.2 67.9
167 584 598 760 650 264 571.1 67.9
168 585 600 760 649 264 571.5 67.9
169 584 600 760 649 263 571.1 67.9
170 583 598 762 648 263 570.8 67.9
171 582 599 761 647 263 570.5 67.9
172 581 599 761 647 262 569.8 67.9
173 581 599 761 645 262 569.7 67.9
174 580 600 759 644 262 568.9 67.9
175 579 600 758 643 261 568.0 68.0
176 578 601 759 646 261 569.1 67.9
177 576 599 757 642 261 566.6 68.0
178 577 601 761 646 262 569.1 68.1
179 577 600 765 651 262 571.1 68.1
180 577 601 767 653 262 572.0 68.0
181 576 601 768 655 263 572.6 68.0
182 576 601 770 655 263 572.8 68.0
183 576 601 769 651 262 571.8 68.1
184 572 600 768 649 262 569.8 68.0
185 573 605 772 652 262 572.6 68.0
186 572 603 769 650 261 570.9 68.1
187 574 605 772 651 261 572.5 68.0
188 571 602 766 646 260 568.8 68.0
189 571 602 763 642 259 567.2 67.9
190 570 600 763 640 258 566.3 67.9
191 570 600 761 638 258 565.3 67.9
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Run 2 2515 Sheet.xlsm

WOODSTOVE SURFACE TEMPERATURE DATA

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run #: 2 Technician: AK

Date: 12/10/2024
Stove AT: 407
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FB Top FB Bottom Stove Surface Catalyst Exit
Average
192 572 600 760 637 258 565.2 68.0
193 572 597 760 635 257 564.3 67.9
194 574 596 757 633 257 563.6 67.9
195 578 599 761 638 258 566.8 67.9
196 580 596 765 641 259 568.2 67.9
197 582 596 766 642 259 568.8 68.0
198 582 595 767 642 260 569.2 67.9
199 581 595 764 639 259 567.7 68.0
200 57 593 759 633 258 564.3 67.9
201 576 591 754 627 257 561.1 67.9
202 575 589 751 624 257 559.3 67.8
203 5715 588 748 622 256 557.9 67.9
204 577 587 750 624 257 558.8 67.9
205 579 585 750 627 258 559.5 67.9
206 582 581 751 626 258 559.9 67.9
207 584 580 752 626 259 560.3 67.8
208 585 577 752 626 259 559.7 67.9
209 585 576 750 624 259 558.7 67.8
210 586 576 749 622 259 558.3 67.9
211 587 575 749 625 259 559.0 67.9
212 588 575 750 625 260 559.7 67.9
213 588 574 751 626 260 559.8 67.8
214 588 574 752 625 260 560.0 67.9
215 589 575 752 626 261 560.3 67.9
216 590 575 752 625 261 560.5 67.9
217 591 576 754 623 261 561.0 67.8
218 591 578 753 623 261 561.0 67.9
219 592 579 753 622 261 561.1 67.9
220 592 580 751 620 261 560.6 67.9
221 591 579 751 620 261 560.3 67.9
222 592 579 751 619 262 560.6 68.0
223 591 580 751 617 262 560.2 68.0
224 591 580 749 618 263 560.0 68.0
225 593 580 749 616 263 560.0 67.9
226 592 581 748 613 263 559.4 68.0
227 592 580 746 611 263 558.6 67.9
228 593 580 745 610 264 558.1 67.8
229 592 579 743 607 264 557.0 67.7
230 592 578 742 605 265 556.5 67.7
231 592 578 742 602 265 555.6 67.8
232 592 578 739 600 265 554.6 67.8
233 592 577 736 597 265 553.4 67.9
234 591 575 733 593 266 551.5 67.8
235 590 574 731 589 266 549.9 68.0
236 588 57& 728 584 266 547.8 68.1
237 587 570 723 580 267 545.3 67.9
238 585 568 720 576 268 543.4 67.9
239 583 567 715 571 268 540.7 68.0
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Run 2 2515 Sheet.xlsm

WOODSTOVE SURFACE TEMPERATURE DATA

Client: SBI Job #: 24-303

Model: St Louis Tracking #: 216

Run #: 2 Technician: AK

Date: 12/10/2024
Stove AT: 407
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FB Top FB Bottom Stove Surface Catalyst Exit
Average
240 582 564 714 568 268 539.0 67.8
241 580 561 709 564 269 536.7 67.7
242 579 559 705 561 270 534.8 67.8
243 576 558 703 557 270 532.8 67.9
244 577 557 701 560 271 533.1 67.8
245 586 567 701 576 274 540.7 67.8
246 589 572 698 585 276 544.0 67.6
247 591 576 696 592 278 546.3 67.3
248 594 578 692 597 279 547.8 67.2
249 594 580 687 601 279 548.1 67.0
250 585 581 685 603 280 548.9 67.0
251 595 582 681 606 280 548.8 66.9
252 591 578 679 597 280 544.8 66.9
253 580 569 676 582 279 537.2 67.1
254 576 562 672 571 278 531.9 67.2
255 572 556 672 561 278 527.7 67.2
256 574 556 670 566 279 528.9 67.3
257 580 561 673 574 281 533.9 67.2
258 580 565 669 580 282 535.3 67.1
259 580 567 667 584 283 536.2 66.9
260 579 569 664 587 283 536.5 66.8
261 579 570 660 589 284 536.3 66.6
262 579 571 658 591 284 536.4 66.6
263 578 572 655 591 284 536.1 66.5
264 576 572 655 592 284 535.9 66.5
265 576 573 651 592 284 535.1 66.5
266 575 57& 650 592 284 534.6 66.3
267 574 572 647 591 285 534.0 66.4
268 57& 572 648 591 285 533.5 66.3
269 573 572 646 590 285 533.2 66.3
270 572 571 645 590 285 532.5 66.3
271 572 571 643 589 285 532.1 66.3
272 571 570 643 589 285 531.5 66.3
273 571 570 641 588 285 531.0 66.3
274 570 569 641 587 286 530.8 66.2
275 569 569 640 586 286 530.0 66.1
276 569 568 638 586 286 529.4 66.0
277 568 568 637 585 286 528.8 66.1
278 568 567 638 584 287 528.8 66.0
279 567 567 635 583 287 527.8 66.0
280 566 566 636 582 287 527.6 65.9
281 566 566 635 581 287 527.0 66.0
282 566 565 633 580 288 526.6 66.0
283 565 565 633 580 289 526.2 66.0
284 564 565 632 579 289 525.6 66.1
285 564 564 632 578 289 525.4 66.0
286 564 564 630 577 290 524.8 66.0
287 563 563 630 576 290 524.3 66.0
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Run 2 2515 Sheet.xlsm

WOODSTOVE SURFACE TEMPERATURE DATA

Client: SBI Job #: 24-303
Model: St Louis Tracking #: 216
Run #: 2 Technician: AK
Date: 12/10/2024
Stove AT: 407
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FB Top FB Bottom Stove Surface Catalyst Exit
Average
288 563 563 630 575 290 523.8 66.0
289 562 562 627 574 290 523.0 66.1
290 560 561 629 573 290 522.6 66.1
291 560 561 626 572 290 521.8 66.0
292 559 560 625 571 290 521.1 66.0
293 559 559 625 571 290 520.8 66.0
294 558 559 626 571 290 520.6 66.0
295 557 558 626 571 290 520.2 66.0
296 558 558 626 571 290 520.3 66.0
297 557 557 625 570 290 519.9 66.1
298 558 556 624 570 290 519.6 66.0
299 558 556 624 569 290 519.1 66.0
300 558 555 622 567 290 518.4 66.0
301 558 554 623 562 294 518.1 66.1
302 558 554 622 557 297 517.5 66.1
303 558 553 620 552 301 516.8 66.1
304 557 552 619 547 304 515.9 66.1
305 557 551 617 543 307 514.7 66.0
306 556 550 614 538 310 513.4 66.0
307 553 548 612 533 312 511.6 66.0
308 551 546 611 528 314 510.0 65.9
309 550 544 606 524 315 507.9 65.9
310 547 542 604 520 317 505.9 65.9
311 545 540 601 515 318 503.6 65.8
312 541 538 600 511 318 501.5 65.9
313 539 535 597 506 319 499.3 65.8
314 585 588 595 502 319 496.8 65.8
315 533 530 590 498 320 494.2 65.9
316 529 528 589 494 320 491.9 65.9
317 526 525 587 491 320 489.7 65.9
318 523 523 583 487 319 487.0 65.8
319 520 520 581 483 319 484.7 65.8
320 517 518 578 480 319 482.3 65.8
321 515 515 575 476 319 480.0 65.8
322 512 512 573 473 318 477.7 65.8
323 510 510 570 470 318 475.4 65.7
324 507 508 569 467 317 473.5 65.7
Average 527.0 531.4 657.3 587.4 237.7 508.2 66.8
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Run 2 2515 Sheet.xlsm

LAB SAMPLE DATA - ASTM E2515

Client: SBI Job #: 24-303
Model: St Louis Tracking #: 216
Run #: 2 Technician: AK
Date: 12/10/2024
Sample ID  Tare, mg Final, mg Catch, mg
Filters A G01168 228.0 230.2 2.2
B G01169 228.0 230.0 2.0
Amb G01170 228.4 228.4 0.0
Probes A 8C| 116663.6 116663.7 0.1
B 9A| 116531.1 116531.3 0.2
O-rings A 8C| 3586.3 3586.3 0.0
B 9A 3580.2 3580.3 0.1
Placed in Dessicator on: 5/6/2024
Balance Audit (mg): 200.0 200.0 200.0
Weight (mg) Date/Time  Weight (mg) Date/Time  Weight (mg) Date/Time  Weight (mg)  Date/Time
Filters 230.6 12/1017:15 230.3  12/1315:00 230.2  12/1812:00
B 230.1 12/1017:15 230.0 12/1315:00 230.0 12/1812:00
228.4 12/1017:15 228.4  12/1315:00 228.4  12/18 12:00
Probes 116663.9 12/1017:15| 116663.6  12/1315:00, 116663.7  12/18 12:00
B 116531.4 12/1017:15| 116531.2  12/1315:00, 116531.3  12/18 12:00
O-Rings 3586.0 12/1017:15 3586.3  12/13 15:00 3586.3  12/18 12:00
B 3580.2 12/1017:15 3580.2  12/13 15:00 3580.3  12/18 12:00
Train A Aggregate, mg: 2.3
Train B Aggregate, mg: 2.3
Ambient, mg: 0.0
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Run 2 2515 Sheet.xIsm

TEST RESULTS - ASTM E2780 / ASTM E2515

Client: SBI
Model: St Louis
Run #: 2

Job #: 24-303

Tracking #: 216

Technician: AK

Total Fuel Burned (kg-dry) 17.54

Date: 12/10/2024

Sample TainA | Teang |1t Hour Fiter
Total Sample Volume (ft%) 75.026 56.606 55.136
Average Gas Velocity in Dilution Tunnel (ft/sec) 18.2
Average Gas Flow Rate in Dilution Tunnel (dscf/hr) 49232.5
Average Gas Meter Temperature (°F) 70.1 86.2 86.7
Total Sample Volume (dscf) 75.618 55.322 54.278
Average Tunnel Temperature (°F) 86.0
Total Time of Test (min) 324
Total Particulate Catch (mg) 0.0 2.3 2.3
Particulate Concentration, dry-standard (g/dscf) 0.0000000 0.0000416 0.0000424
Total PM Emissions (g) 0.00 11.05 11.27
Particulate Emission Rate (g/hr) 0.00 2.05 2.09
Emissions Factor (g/kg) - 0.63 0.64
Difference from Average Total Particulate Emissions (g) - 0.11 0.11
Difference from Average Total Particulate Emissions (%) - 1.0% 1.0%
Difference from Average Emissions Factor (g/kg) - 0.01 0.01
Final Average Results
Total Particulate Emissions (g) 11.16
Particulate Emission Rate (g/hr) 2.07
Emissions Factor (g/kg) 0.64
Quality Checks Requirement Observed Result
o e oo™ | s Ao o
Filter Temps <90 °F 86.9 OK
Face Velocity < 30 ft/min 9.5 OK
Leakage Rate Less than 4% of average sample rate 0 cfm OK
Ambient Temp 55-90 °F Min:66.3/Max:71.9 OK
Negative Probe Weight Evaluation <5% of Total Catch Pmtl‘\feg:tti(\:/z Not OK
Pro-Rate Variation 90% of readingslgg;\;vi?Tezg-;;%"/gorgzne greater than See Data Tabs OK
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Client: SBI

Test Input Data

Job #: 24-303

Model: St-Louis

Tracking #: 216

Run #: 2

Technician: AK

Traverse Data

pt dP (in WC)

1 0.066

2 0.074

3 0.078

4 0.078

5 0.072

6 0.060

7 0.062

8 0.074

9 0.086

10 0.084

11 0.080

12 0.058

Center 0.074

Traverse Temp: 67

Static Pressure: -0.206
Fuel Properties

Species Maple

HHYV (Btu/lb) 8587

%C 50.64%

%H 6.02%

%0 41.74%

Date: 12/10/2024

Tunnel Data
Tunnel dia. (in): 12
Pitot Cp 0.99
Vs,cent (ft/s): 17.93
Vs, trav (ft/s): 17.73
Fp 0.989
Pre-Test Post Test
Barometric Pressure (in. Hg) 30.22 30.12
Lab Relative Humidity (%) 30.2 22.2
Fuel Data
Wet Dry Weight
Weight MC (%db) (Ibs)
R
L2 12:79 21:07 10:56
L3 9.38 21.72 7.71
L4, 7.27 23.93 5.87
L4, 15.32 24.14 12.34
Avg. Moisture (%db) 22.18




Run 1 Results Summary

Test Segments

Firebox Avg Temps (F

Clock ET(min) L1TSavg) 67
L1 Ignition 11:10 AM 0 L1TSavg0 404
L1 End 11:27 AM 17 L2TSvq0) 404
L1 Duration [T 17 L2TSuq0 510
Fuel Consumed (Ibs-wet) 5.22 L3TSavg) 514
Fuel Consumed (lbs-dry) 4.29 L3TSavgm 543
LAT S, 538
L2 Loaded 11:28 AM 18 L14T S0 474
L2 End 12:25 PM 74
L2 Duration . 56 Burn Time Rating (hrs)
Fuel Consumed (lbs-wet) 11.52 [BTR \ 4
Fuel Consumed (Ibs-dry) 9.29
Burn Rate (Ibs-wet/hr) (dry kg/hr)
L3 Loaded 12:26 PM 75 BR,» 18.42 6.87
L3 End 1:22 PM 132 BR,» 12.34 4.52
L3 Duration [T 57 BRus 9.00 3.28
Fuel Consumed (Ibs-wet) 8.55 BR.4 7.10 2.60
Fuel Consumed (Ibs-dry) 6.88 OVERALL 8.87 3.25
L4 Loaded 1:23 PM 133 1st hr Loade 11:10 AM 0
L4 End 4:34 PM 324 1st hr End 12:10 PM 60
el o 7260 o e 1458
uel Consume S-we . uel Consume S- We .
Fuel Consumed (Ibs-dry) 18.22 Fuel Consumed (Ibs dry)| 12.02
Total Fuel Burned (Ibs-wet) 47.89
Total Fuel Burned (Ibs-dry) 38.68 17.54| (kg-dry) | 3.25|kg/hrdry
PM Results
Burn Phase: L1 L2 L3 L4| 1stHr Total
Eq: 1.9 1.6 1.7 1.2 3.0 6.4
Eginr: 6.6 17 1.8 0.39 3.00 1.18
Egig: 0.97 0.38 0.53 0.15 0.55 0.36
Egm3 output: 0.07 0.03 0.03 0.01 0.02
Ebimmbtu output: 0.16 0.06 0.08 0.02 0.06
CO (9): 43.4 40.8 61.5 342.5 488.2
CO (g/min): 2.55 0.73 1.08 1.79 1.51
Output (BTU/hr) 93,744 62,039 47,791 37,563 46,193
Efficiency (%) 72.1% 72.5% 76.8% 76.4% 75.0%
Rolling Average Max Values
1-min Avg. 5-min Avg.| 60-min Avg
PM (g/hr) 50.