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1.1 - Appliance Description
Appliance Manufacturer: 509 Fabrications, Inc.
Model Designation: 509-1 Optimum
Type: Freestanding, densified fuel burning stove

Materials of Construction: The firebox and heat exchanger are constructed primarily of mild
steel. The fire chamber is lined with ceramic firebrick. The fire viewing door features 3/16-inch
Neoceram glass and is sealed with a 3/4-inch fiberglass rope gasket. Flat gasketing is provided
by 1/4-inch adhesive-backed fiberglass.

Fuel Feed: Densified fuel logs are loaded into the appliance via a feed tube on the top of the
appliance. As the log in the fire chamber burns down, the logs in the feed tube slide

down the tube to maintain a continuous, even burn. This system is designed for densified fuel
logs only and is not for use with other fuel type, including cordwood.

Air Introduction System: The 509-1 Optimum features primary only a primary air intake
system.

e Primary air is introduced beneath the fire chamber via a 3” diameter tube, the
opening of which is adjusted via the damper discussed below. Combustion air is then
routed around to the side and enters the fire chamber through a 0.90” ID tube.
Secondary Air - N/A The stove design does not utilize secondary air.

e Tertiary Air — N/A The stove design does not utilize tertiary air.

Combustion Control Mechanisms: All combustion air settings are manually controlled via a
damper plate, manipulated by a handle on the front of the appliance. The damper plate acts to
restrict the opening of the 3” air feed tube described above. The range of the damper plate
adjustment is such that the 3” intake tube can be completely blocked or open to a total inlet area
of 5.29 in,

Internal Baffles: The main firebox baffle is located at the top of the firebox, where the
combustion air passes over the convection heat exchanger tubes, the combustion air then passes
through two sets of chevroned baffles located on the back of the stove before exhausting out of
the combustion blower.

Other Features: The appliance features an ignitor switch for automatic lighting of the fuel, as
well as a standard feature convection blower, which forces air through the 26, 1”” diameter heat
exchanger tubes, and out into the room above the fire chamber door. Combustion air is pulled
through the fire chamber and pushed out of the flue collar via a Fasco blower.

Flue Outlet: The 3-inch diameter flue outlet is located on the bottom/rear of the unit.

Specific Written Instructions: See Appendix A of this report. All markings and instruction
materials were reviewed for content prior to printing.
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Appliance Photographs

Model: 509-1 Optimum
Test Dates: January 9, 2017, September 5, 2017

Appliance Front Appliance Back
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1.2 - Procedures and Results Summary
INTRODUCTION

509 Fabrications, Inc. retained OMNI to provide EPA certification services on the 509-1
Optimum Densified Fuel Fired Freestanding Room Heater. Testing was performed by Myren
Consulting, Inc., an EPA accredited laboratory. Upon completion of testing, Myren Consulting
submitted a report and all relevant data to OMNI for review. This report serves as acceptance of
the test report in meeting all the technical testing and reporting requirements. A copy of the
Myren Consulting report can be found in Appendix D and E of this report.

The testing was performed at Myren Consulting’s testing facility in Colville, Washington. The
altitude of the laboratory is 1650 feet above sea level. Myren Consulting representative Ben
Myren supervised the certification testing and all testing was completed by September 5, 2017.

This report is organized in accordance with the EPA-recommended outline and is summarized in
the Table of Contents immediately preceding this report. The results in this report are limited to
the items submitted.

TESTING AND SAMPLING PROCEDURE

The 509-1 Optimum was tested in accordance with an alternate test method as approved by EPA.
The first test, conducted on January 9, 2017, was a single integrated test run performed in
accordance ASTM E2779-10, Standard Test Method for Determining Particulate Matter
Emissions from Pellet Heaters. Upon completion of the test, it was determined that the medium
burn rate, which is required to be less than 50% of the high burn rate, was too high, and thus did
not satisfactorily meet the operational requirements of test standard. Upon review of the issues
with involved with the unique design of the stove, which is not a pellet stove, the EPA approved
an alternate test method for a second test, which was performed on September 5, 2017. Again,
this test was conducted in accordance with ASTM E2779, except for the order of the burn rates.
Instead of the standard, high, medium, low, sequence, the appliance was tested from low, to
medium, then high. Approval of these alternate test methods and an in-depth discussion of the
unique nature of this appliance can be found in the Myren Consulting Report located in
Appendix D and E of this report.

Particulate sampling was conducted in accordance with ASTM E2515-11, Standard Test Method
for Determination of Particulate Matter Emissions Collected in a Dilution Tunnel. No other
methods were used and no deviations were made from the method.

SUMMARY OF RESULTS

A total of two test runs were performed on the 509-1 Optimum stove. The results from the two
integrated test runs were arithmetically averaged to determine compliance with the 2020
particulate emission standard for wood heaters of 2.0 g/hr.

The average particulate emission rate was measured to be 1.5 g/hr.

The overall thermal (HHV) efficiency was measured to be 78.8%.

The average CO emissions was measured to be 1.59 g/hr.
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1.3 - Summary Tables

Table 1 — Particulate Emissions

One-Hour Filter Emissions Integrated Total
Rate (g/hr) Emissions Rate (g/hr)

Run 1 1.50 1.89

Run 2 1.54 1.10

Average 1.52 1.50

Table 2 — Efficiency and CO
. Heat Output - (6{0)
Run# | Setting (m-li-rl1rth?e 5) Dry (Eu/'}?r;? ate Rate (%j:lﬁ—llelflu\:}/) Emission
g (BTU/hr) : (g/min)
1 High 60 2.32 33,114 78.3 1.18
1 Medium 120 2.90 42,099 79.6 1.61
1 Low 180 1.76 25,198 79.5 1.75
Integrated Total 360 2.23 32,183 79.0 1.58
2 High 60 1.98 27,834 77.2 1.97
2 Medium 120 1.55 22,368 79.3 1.70
2 Low 180 1.05 14,856 77.9 1.42
Integrated Total 360 1.37 19,573 78.5 1.59
Average of Integrated Totals: 78.8 1.59
Table 3 — Test Facility Conditions
Room Temperature Barometric Pressure Air Velocity
Run (°F) (in Hg) (ft/min)
Before After Before After Before After
1 62 73 28.17 28.17 <50 <50
2 66 75 28.52 28.47 <10 <10
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Section 2
Laboratory Quality Assurance

2.1 - Quality Assurance/Quality Control
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2.1 - Quality Assurance/Quality Control

OMNI follows the guidelines of ISO/IEC 17025, “General Requirements for the Competence of
Testing and Calibration Laboratories,” and the quality assurance/quality control (QA/QC)
procedures found in OMNI’s Quality Assurance Manual.

OMNI’s scope of accreditation includes, but is not limited to, the following:

e ANSI (American National Standards Institute) for certification of product to safety
standards.

e To perform product safety testing by the International Accreditation Service, Inc.
(formerly ICBO ES) under accreditation as a testing laboratory designated TL-130.

e To perform product safety testing as a “Certification Organization” by the Standards
Council of Canada (SCC).

e Serving as a testing laboratory for the certification of wood heaters by the U.S.
Environmental Protection Agency.

This report is issued within the scope of OMNI’s accreditation. Accreditation certificates are
available upon request.

The manufacturing facilities and quality control system for the production of the 509-1 Optimum
stove at 509 Fabrications, Inc. were evaluated to determine if sufficient to maintain conformance
with OMNTI’s requirements for product certification. OMNI has concluded that the
manufacturing facilities, processes, and quality control system are adequate to produce the
appliance congruous with the standards and model codes to which it was evaluated.

This report shall not be reproduced, except in full, without the written approval of OMNI-Test
Laboratories, Inc.

OMNI-Test Laboratories, Inc. Page 9 of 9



509 Fabrications, Inc.
Model: 509-1 Optimum
Project: 0559WS001E

Appendix A

Labeling & Owner’s Manual
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CAUTION HOT WHILE IN OPERATION DO NOT TOUCH,
KEEP CHILDREN AND CLOTHING AWAY.
CONTACT MAY CAUSE SKIN BURNS.
KEEP FURNISHINGS AND OTHER COMBUSTIBLE
MATERIAL FAR AWAY FROM THE APPLIANCE.
SEE NAMEPLATE AND INSTRUCTIONS

Testeds, sana  SERIAL #
O o, dnl Model 509-1 [ OPTIMUM |
0559WS001E odel 5L~

PREVENT HOUSE FIRES VENT SPECIFICATIONS:
Install and use only in accordance with manufacturer's SINGLE WALL: 3 in (3 inches) (76mm) diameter,
installation and operating instructions. Contact local minimum 24 MSG black or blued steel connector pipe,
lbuildinglor fire offiz?ials 'about restrictions and with a listed factory-built UL103HT* Class "A"
installation inspections in your area. chimney, suitable for use with solid fuels, or a masonry
Do not obstruct the space beneath heater. chimney, and the referenced clearances.
DOUBLE WALL: 3 inch (3 inches) (76mm) diameter,
NOT SUITABLE FOR MOBILE HOME INSTALLATION WARNING - Listed double wall air insulated connector pipe with
listed factory-built MH8381 & MH14420) to UL
641 Type L Low Temperature Venting Systems Class
Inspect and clean chimney frequently - Under Certain "A" chimney, or a masonry chimney and the
Conditions of Use, Creosote Buildup May Occur Rapidly. | referenced clearances.
Do not connect this unit to a chimney serving another
appliance.

——

Electrical Rating: 115 VAC, 1.2 Amps, 60 Hz. Route !

power cord away from unit. Do not route cord under or L
in front of appliance. *‘ o
DANGER: Risk of electrical shock. Disconnect power -@4
supply before servicing. + +

Replace glass only with ‘4" in Neo-Ceram available
from your dealer. L 4 e t 4"
4

Do not overfire - if heater or chimney connector glows,
you are overfiring.

OPERATE ONLY WITH DOORS CLOSED

Open lid only to add fuel to the fire.

on
Do NOT operate before fully assembling components.
WARNING: Only use approved fuel listed in owners - -l//n\
manual. Burning any other fuel will void warranty. -
Only open one door at a time. .(3.
Follow cleaning procedures in the manual carefully.

N/

on

MIN CLEARANCES TO COMBUSTIBLE MATERIALS: Inches & (Millimeters)
NOTE: All "A", "C" and "F" Dimensions are to the center diameter of flue collar.

VERTICAL INSTALL-EXHAUST =~ HORIZONTAL INSTALL-EXHAUST
Rear Wall or Alcove Rear Wall or Alcove

Corner Wall

INSTALLATION: FULL VERTICAL

SINGLE WALL PIPE
DOUBLE WALL PIPE
INSTALLATION: HORIZONTAL WITH MINIMUM 2 FT VERTICAL OFF STOVE T
SINGLE WALL PIPE
DOUBLE WALL PIPE

INSTALLATION: ALCOVE - Three inch (3 inches) (76mm) diameter Listed DOUBLE WALL pipe with MH8381
& MH14420) to UL 641 Type L Low Temperature Venting Systems** Listed factory-built Class "A" chimney, or
a masonry chimney. (Mobile Home must be equipped with a spark arrestor.) Maximum depth of Alcove shall
be no more than 48 inches (1219mm) with a minimum height of 84.0 inches (2134mm) from floor to bottom
of ceiling and the referenced clearances.

(**In Canada must comply with Standard CAN/ULC-S629-M87 for the 6500C Factory-built chimney.)

FLOOR PROTECTION: 6" _L — =

Floor protector must be 1/2 in. minimum non-
combustible material extending beneath heater and to |
front/sides/rear as indicated on the diagram below.

Exception: Non-combustible floor protections must "
extend beneath the flue pipe when installed with _{_ 6
horizontal venting and extend 2 inches (51mm)

beyond each side.

Floor Protection

This wood heater needs periodic inspection and repair for proper operation.
Consult the owner’s manual for further information. It is against federal
regulations to operate this wood heater in a manner inconsistent with the
operating instructions in the owner’s manual.

U.S. ENVIRONMENTAL PROTECTION AGENCY - Certified to comply with 2020
particulate emission standards using densified fuel logs. This wood heater was
found to have an average emissions rate of 1.9 g/hr using ASTM E2779

Manufactured by:
509 Fabrications, Inc.
Post Falls, ID.
www.509Fab.com

2017 2018 2019 2020 2021 2022 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

EEEEEEEEEEEEEEEENER
DO NOT REMOVE THIS LABEL




509 Stoves
Owner’s Operation Manual
Model 5091

UL 1482 STANDARD FOR SOLID-FUEL TYPE ROOM HEATERS- Edition 7 - Revision Date 2015/08/19
ULC S627 SPACE HEATERS FOR USE WITH SOLID FUELS- Edition 3 - Issue Date 2000/06/01
ASTM E1509 STANDARD SPECIFICATION FOR ROOM HEATERS, PELLET FUEL-BURNING TYPE - Issue Date 2012/10/01

OMNI PROJECT NUMBER: 0559WSO001E

Tested &

Portland
Listed By or.an

Oregon USA

cj.lj.ljus

OMNI-Test Laboratories, Inc.
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CAUTION!!!
IMPORTANT OPERATING AND MAINTENANCE
INSTRUCTIONS INCLUDED.
DO NOT DISCARD.
LEAVE THIS MANUAL WITH THE HOMEOWNER.

<

‘ ‘ ADANGER

Failure to follow the information in this manual may result in a fire; causing property
damage, personal injury, or death. Read this booklet completely before installing or
operating this appliance.

Do not modify this appliance in any way. Operation of the appliance in a manner
inconsistent with this owner’'s manual will void the warranty.

This wood heater needs periodic inspection and repair for proper operation. It is
against federal regulations to operate this wood heater in a manner inconsistent with
operating instructions in this manual.

Do not store or use gasoline or other flammable vapors and liquids in the vicinity of this
or any other appliance.

Comply with all minimum clearances to combustibles as specified. Failure to comply
may cause a house fire.

Certified to comply with 2020 particulate emission standards using densified fuel logs.
This wood heater was found to have an average emissions rate of 1.9 g/hr using ASTM
E2779

This wood heater has a manufacturer-set minimum low burn rate that must not be
altered. It is against federal regulations to alter this setting or otherwise operate this
wood heater in a manner inconsistent with operating instructions in this manual.

Glass and other surfaces are hot during operation and for some time after the fire has
gone out. Supervise children around this appliance. Warn children and adults about
high temperatures. High temperatures may ignite clothing or other flammable
materials. Keep clothing, furniture, draperies and other combustible materials away.

DO NOT OPERATE WITH THE DOOR OPEN.
CALIFORNIA PROP 65 WARNING:

Use of this product may produce smoke which contains chemicals known to the State
of California to cause cancer, birth defects, or other reproductive harm.



IMPORTANT WARNINGS

CAUTION: Read this manual thoroughly before starting installation. For your safety, follow the installation, operation and maintenance instructions
exactly without deviation. Failure to follow these instructions may result in a possible fire hazard and will void the warranty. If this appliance is not
properly installed, a house fire may result. Contact local building or fire officials about requirements and installation inspection in your area.

1. DO NOT CONNECT THIS UNIT TO A CHIMNEY FLUE CONNECTED TO ANOTHER APPLIANCE.

2 Do not connect this appliance to air ducts or any air distribution system.

3 Do not install a flue damper in the exhaust venting system of this appliance.

4. Do not use class B venting intended for gas appliances as a chimney or connector pipe on this appliance.

5 The minimum clearances must be maintained for all combustible surfaces and materials including; furniture, carpet, drapes, clothing, wood,

papers, etc. Do not store firewood next to or touching the appliance.

6. INSTALLATION DISCLAIMER - This stoves exhaust system works with negative combustion chamber pressure and a slightly positive chimney
pressure. Therefore, it is imperative that the exhaust system is gas tight and installed correctly. Since 509 Fabrications, Inc. has no control
over the installation of your stove, 509 Fabrications, Inc. grants no warranty, implied or stated for the installation or maintenance of your
stove, and assumes no responsibility for any consequential damage(s).

7. Burning any kind of fuel consumes oxygen. If outside air is not ducted to the appliance, ensure that there is an adequate source of fresh air
available to the room where the appliance is installed. WE HIGHLY RECOMMEND USING OUTSIDE AIR SOURCE IN CASE OF APPLIANCE SHUT
DOWN, NO SMOKE WILL FILL THE ROOM.

The stove will not operate using natural draft, nor without a power source for the blower and fuel feeding systems.
Never use gasoline, gasoline-type lantern fuel, kerosene, charcoal lighter fluid, or similar liquids to start or "freshen up" a fire in this heater.
Keep all such liquids well away from the heater while it is in use.

10. CONTINUOUS OPERATION: When operated correctly, this appliance cannot be overfired. Continuous operation at a maximum burn can,
however, shorten the life of the electrical components (blowers, motors, and electronic controls), and is not recommended. Typical
approved operation would include running at the low to mid-range setting with occasional running on the maximum setting during the
coldest periods of the winter. The blower speed control should be turned to HIGH when operating the stove on the high heat setting.

1. CAUTION: HOT IN OPERATION. An appliance hot enough to warm your home can severely burn anyone touching it. Keep children, clothing
and furniture away. Contact may cause skin burns. Do not let children touch the appliance. Train them to stay a safe distance from the unit.

12. APPROVED FUEL: This appliance is designed specifically for densified wood fuels only. This appliance is NOT approved to burn cardboard, nut
hulls, cherry pits, corn, etc. regardless if it js in log form. Failure to comply with this restriction will void all warranties and the safety listing of
the stove. Consult with your authorized 509 Fabrications, Inc. dealer for more information on approved densified log fuels.

13. FLY ASH BUILD-UP: For all densified fuel heaters, the combustion gases will contain small particles of fly ash. This will vary due to the ash
content of the fuel being burned. Over time, the fly ash will collect in the exhaust venting system and restrict the flow of the flue gases. The
exhaust venting system should be inspected regularly and cleaned as necessary.

14. SOOT FORMATION Incomplete combustion, such as occurs during startup, shutdown, or incorrect operation of the room heater will lead to
some soot formation which will collect in the exhaust venting system. A precautionary inspection on a regular basis is advisable to determine
the necessity of cleaning. The exhaust venting system should be inspected regularly and cleaned as necessary.

15. DISPOSING OF ASHES: Any ashes removed from the stove must be deposited in a metal container with a tight-fitting lid. The closed container
of ashes should be placed on a noncombustible floor or on the ground, well away from ail combustible materials, outside of the dwelling
pending final disposal. If the ashes are disposed of by burial in soil or otherwise locally dispersed, they should be retained in the closed
container until all cinders have been thoroughly cooled.

16. SAVE THESE INSTRUCTIONS.

17. See the listing label on the appliance or see Safety / Listing Label



509 Fabrication

Thank you for purchasing our 509 Fabrications, Inc Densified Fuel Log Stove.
This manual is designed to be simple. After reading through it if you have any questions, please feel free to email me anytime at
Dusty@509Fab.com <mailto:Dusty(@509Fab.com>. | will respond to you as soon as possible.

Very Important: In the unlikely event if your electricity goes out, do not open the door or the lid on the top of the stove. The stove
is designed to be air tight. Let the fire go out naturally.

Do not have the lid and the door open at the same time while the fire is burning. You will get smoke in the room. Only open one
at a time.

Do not burn wood or any other substance in this stove except natural densified fuel logs with no additives. Burning these types of
fuel will void your warranty and heavily damage the inner workings of the stove and exhaust motor.

This manual will cover:

1. Where and How to Install the stove including air intake and exhaust

2. How to Power the stove

3. Types of fuel you “Can and Cannot Burn”

4. How to Light the stove

5. How to Operate the stove and problem solving

6. How to Clean the stove

LID w/ LATCH
7. Maintenance
8. Clearance to combustibles \
9. Limited Warranty \\ /{
10. Important Warnings f\— z

60" SCRAPER PULL 2X

| T

DAMPER ,

ADJUSTMENT
CLEANOUT

DIMENSIONS W/ WRENCH

32"




How to Install the stove

The stove should be installed by a licensed stove company or a licensed HVAC Technician. Some states and counties require
permits be obtained before you install your stove.

The outlet on the bottom combustion blower motor is 3” in diameter. Double wall pipe with stainless steel for the inner liner
must be used in all installs. It is most commonly called Pellet Pipe. Your installer will know clearances for pipes through the
walls and if you choose to run the pipe up instead of out the wall, you will more likely need to use 4” double wall pipe.

The intake pipe fitting located on the bottom center of the stove is 3. A single wall pipe can be used for the intake air to the
outside of the home.

Place the stove on an approved fire pad. Check with your installer in the state you are in to determine clearances on the size of
pad. Some can be even with the base of the stove and others need to be one foot or more in size than the outer dimensions of
the stove.

The stove is designed to be pushed back to within inches of the back wall and to be at least one foot from any sidewalls or any
other surface. Check with your local permit inspector to verify your clearance from combustibles in your state. We have UL
specifications on the stove for clearance to combustibles. (see #8)

—— -
il |
f

=)
Y
HORIZONTAL INSTALL-EXHAUST VERTICAL INSTALL-EXHAUST
Rear Wall or Alcove Rear Wall or Alcove

-

N .

4"

Corner Wall Floor Protection

DuraVent - PelletVent Pro - Pipe

Building structure and Air intake and output, The following pages show requirments per UL testing of this stove
509 FAB suggest the DuraVent products and Specifactions ( See Attached Manual) As an Industerial leader in Pellet Stove Pipe products



How to Power the stove

The stove has one plug-in, 3 prong 6 Ft. cord. Plug it into a 3-prong outlet. The stove should be plugged into its own outlet for
safety and power surges.

The Fan and Igniter switches are on the left side of the stove on the base. The upper convection fan is plugged into to outlet under
the stove.

The round knob is your first switch on the side of the stove and it is on the far left. This switch controls the upper air that will flow
into the room. It has a variable speed and can be set to your needs.

The second switch is for your combustion blower. This switch will need to be turned to the up position and be on at all times that the
stove is in operation.

The third switch is for your Hot Air Igniter. It is “ON” when the switch is located in the up position. The normal time for ignition is 1 to
3 minutes. It is very important to not leave this on after you are done lighting the stove. You could damage the igniter.

What you “Can and Cannot Burn” in your stove.

1. The stove is not designed to burn cord wood or wood round logs. DO NOT BURN WOOD!

2. The stove is not designed to burn any log that has additives in the log to help it burn. These types of logs will void your warranty if
burned in your stove. The materials in these logs will also “clog up” the way the stove breathes to be able to operate efficiently and
it will also plug up the fan blades on the motor that takes the exhaust out of the stove. Most of these logs that are not designed to
be burned in your stove will have a wrapper on the log. Some examples of these types of logs are:

A. Duraflame

B. Java Log

C. Pine Mountain

D. Enviro Log

3. You can use the little fire starters that have wax additives in them to light your fire if needed. One per starting operation.

Log Fuel for the Stove .

Some logs over time will become "scaley" or rough feeling. This means that they have taken on moisture, just like a pellet will, over
time, for a pellet stove. You cannot burn old pellets in a pellet stove but you can still burn your logs in your new stove, they just tend
to create moisture inside the tube and water will be on the inside of the lid, so be careful opening the lid to keep the drops from
spilling onto the top of the stove.

Be careful when selecting your new logs. They should be smooth and glossy felling to the touch, and have a slight dark color on the
outside. Some older logs will start taking shape like a banana, they are not the ones to buy, they are too old to burn well. If you have
logs left over from the previous season, it is best to mix them in with the new logs as you burn the stove, and use them to chop into
kindling for starting the stove.

If alog sticks in the feed tube then you need to take the scraper tool provided and push it down the tube. Normally a couple of taps
with the scraper tool will loosen the log and it will fall down to be burned in the fire.



How to Light the stove

DO NOT USE ANY TYPE OF FIRE STARTING LIQUIDS LIKE CHARCOAL LIGHTER FLUID, GAS, OR ANY OTHER COMBUSTIBLE FOR ANY REASON.

1. Open the door and make sure there is not a log left in the firebox. You can do this by looking at the bottom of the feed tube and down inside the
square box. If you cannot clearly see in the fire box, slide the brick in the front over and look in with a flashlight. Slide the brick back into place when
finished. If there is a log in there then follow this procedure

A. Move the log over to the right.

B. Drop in several little chunks of new log on the left-hand side, as many as can be fit in there without packing them in. Then proceed to # 8.

2. Close the door and latch it.

3. Open up the top lid on the stove

4. Slide the damper handle (located on the right side of the stove on the base) all the way to the front part of the base.

5. Break off some small ends of the logs using a hatchet or our log chipper found on our website. These pieces should be small chunks not full round
discs from the logs. Drop about 3 cups of these pieces down the open lid.

6. Chop or break off 3 round discs about ¥ inch thick from a log and drop those down the tube.

7. Grab a North Idaho Energy Log, a Presto Log, or a Home Fire Prest-Log or any natural style log and drop it down the tube. Try and hang onto it as
you initially slide it down the tube

8. Close the top lid and latch it.

9. Open up the ball valve on the left side of the stove. In the closed position the handle will be alongside the stove. In the open position, it will be out
90 degrees from the stove.

10. Turn on the round knob to full speed

-

1. Turn on the Combustion blower motor, the second middle switch to the up position.

-

2. Turn the Igniter toggle switch, the 3rd switch to the far left on the base of the stove, to the up position.
13. When you see flames inside the stove, then slide the damper handle towards the back of the stove.
14. Turn off the igniter toggle switch, the 3rd switch to the far left on the base of the stove.

-

5. Turn the ball valve back to the closed position so it is in-line with the side of the stove.

16. Load the stove with extra logs.

17. Let the stove burn on high for at least 25 minutes before turning the damper down to low or medium burn. There is an indicator on the side of the
base to determine your setting. On high you will go through a log every 2 hours or so. On low you will get from 4 to 6 hours out of a log. These
figures are based on North Idaho Energy Logs. Other logs that are smaller will burn shorter periods. (Some logs will burn cooler as well in the
amount of heat the stove produces, so find the logs that are right for you and your home and use them.) Different brands of logs are available in

different parts of the country, just make sure they are a natural log with no additives.

CLEANOUT
IGNITER

oy L Y

A\ ]

IGNITER ON/OFF \\_BLOWER ADJUSTMENT

TOGGLE
BLOWER ON/OFF
TOGGLE

OPERATION - START UP



How to Operate the stove and Problem Solving

The stove is very easy to operate as it does not have moving parts, and only the 2 fan motors. The biggest mistake to be made on this stove is to not

let it burn for at least 25 minutes on high after lighting it. This is crucial to how the stove performs.

1.

| can’t get my fire to light with the igniter. Solutions: The igniter may be covered by a piece of fuel in the fire box. Slide the front brick over
and look down in the fire box. Slide the log chunks over to the right of the left edge of the firebox. This will uncover the hole in the brick
where the hot air is introduced to light the kindling in the firebox.

My stove is not putting out any heat. Inspect the fire through the door and make sure that the combustion blower is running and the upper
convection blower is blowing air. If you can see a log in the firebox that is not glowing red or flaming, you may need to turn it up. Open up
the damper by sliding the lever handle towards the rear of the stove. Let the stove burn for at least half an hour and then turn down to the
setting you desire.

My stove is not putting out any heat. Inspect the fire through the door and make sure the combustion blower is running and the upper
convection blower is blowing air. If you do not see glowing or burning in the firebox, then you may have a log stuck in the feed tube. Open
up the top lid and look down the feed tube. If you can see a log in the feed tube, then follow this procedure: First, close the lid on top and
then open the door. Feel for heat without touching anything on or inside the stove. If it is very hot when you open the door, then close the
door and open the feed tube lid. Using a suitable tool, like a round rod, tap the log from the lid side down the feed tube. It will fall into the
firebox. Open up the damper by sliding it towards the rear of the stove and let it burn on high for % hour and then reset to your desired
setting.

My stove is not putting out any heat. Check the combustion blower and make sure it is on. It is powered “ON” by the middle toggle switch
on the base of the stove. Make sure you have power to the plug where the stove is plugged in. You can do this by plugging another
appliance into the wall and see if it comes on. If the appliance comes on you will need to call a repair company to replace the blower motor.
(I have the blower motors available on my website and I will get you one out right away. )

My stove is not blowing any heat from the convection blower out the front of the stove. Make sure the blower is plugged in and the switch
is turned on. Try unplugging the blower motor from the plug in on the backside of the stove under the base and plugging it into an extension
cord. Then plug that cord directly into the wall. If the blower motor does not come on, then the switch or the blower motor is bad. Have a

repair company come and fix it and order a blower off of our website.



How to Clean the stove

FOR YOUR SAFETY, IT IS IMPERATIVE TO MAKE SURE THE STOVE IS OFF AND COLD FOR ANY CLEANING PROCEDURE.

1.

The glass is NORMALLY easy to clean. The best way to clean the glass is to take a razor blade with a built in safety handle and scrape the
glass and then clean it with a product like “Simple Green” or glass cleaner and a paper towel.

The inside around the firebox needs to be vacuumed out about every 2 to 3 weeks or longer depending on how often you burn. Use an “ash
vacuum” only to do this. Itis what they are made for and then the dust will not blow in the house. The ash vacuums are available on my
website.

Inspect the firebox by sliding the front brick to the side or removing the brick. Use a flash light to look in the firebox. If needed, vacuum the
firebox out completely.

VERY IMPORTANT!! Every 3 to 4 days take the special wrench provided and using the pin end slide it into the hole on the rod sticking out
by the tubes on the top front of the stove. Use wrench to pull the rod from front to back completely 5 or 6 times. This will clean off the
radiant tubes so they transfer heat better.

Every Time you clean the stove... Use the special wrench provided to loosen the caps on each side of the stove. Unscrew them and use the
ash vacuum to vacuum out those tubes. You can slide the end of the hose all the way in until it hits the other side of the stove. Look inside
the tube with a light to make sure you have that area clean.

The body of the stove itself can be cleaned with glass cleaner, ONLY WHEN COLD.
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Maintenance

1. Normal cleaning should be all that is necessary. Make sure to clean the radiant heat tubes with the scraper rod and wrench handle every day.
This is a 30 second procedure.

One time a year the Lower Combustion motor should be removed and cleaned. The blades will have buildup on them from regular burning. This
buildup needs to be removed and cleaned by a professional and the motor re-installed, making sure all nut fasteners and lock washers are used for
re-install and tightened down securely. Do not over-tighten the nuts. If the gasket is damaged, it should be replaced to prevent air leaks.

With the combustion motor removed, inspect your chimney pipe inspected for debris, and have it cleaned by a professional at this time if needed.

When it is re-installed make sure that all connections are re-sealed and secure.
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Replacement Parts and Accessories

Call 509 Fabrication for Price and Aviability

o
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BRICK #9/ / | ¥|3R|CK #12

\

BRICK #5 \ BRICK #1
FRONT OF STOVE

BRICK-FIREBOX

Brick replacement
The upper row of bricks are standard fire bricks except for the front facing brick. It has been cut down for air flow. The bricks can be obtained on

the website or a home improvement store.

The inside row of bricks are identified and counted from the front facing brick that stands on its side. Front brick is #1 brick. #2 is to the left, brick
#3 is in the back and brick #4 is the one on the right. These bricks are all special to their designated placement, and how they are cut and shaped.
The bricks in the bottom of the firebox, if needing replaced, will all have to be replaced at the same time. They are available on the website.



Wiring Diagram

/ 5091-912 - BLOWER

DNF14-250FL-3K
BSV14X-LY /

== / $5202P-BG

/5091 -909- BLOWER

YDNFM-QSOFL-SK

BSV18X-LY BSV18X-LY

16g BLACK

16g BLACK

16g BLACK
'/OUTLET

2-PRONG-PLUG

PV14-8RB-3K

5091-910- \GNITER:

OUTLET

/ HARNESS
OUTLET

PV18-P47B-3K
BSVI18X-LY

STANDARD 6 FOOT CORD

16g BLACK

BSVI8X-LY
3-PRONG-PLUG

16g GREEN

PV18-P47B-3K

DNF18-250FL-3K
$§202P-BG
3-PRONG

189 BROWN
HARNESS

PV14-8RB-3K

38770-02-06

POWER AT WALL

4-40 SCREW189 BROWN IGNITER * DNF18-250FL-3K

HARNESS



Warranty

These stoves are all built by hand and Made in America by 509 Fabrications, Inc. Post Falls, ID. They have been made
with the finest parts and materials available and metal thicknesses that will last a lifetime.

1. The stove body itself, minus the finish paint, is warranted for life by the original purchaser.

2. The convection blower is warranted for 1 year from date of purchase.

3. The Combustion blower motor is warranted for 1 year from date of purchase.

4. The glass is warranted for 1 year from date of purchase.

5. The fire bricks do not have any warranty.

509 Fabrications, Inc.

Post Falls, ID.

www.509Fab.com <http://www.509Fab.com>
Dusty(@509Fab.com <mailto:Dusty(@509Fab.com>
https://www.facebook.com/509Fab/



http://www.509fab.com>

dusty@509fab.com

509 Fabrications, Inc.
Model: 509-1 Optimum
Project: 0559WS001E

Appendix B

Manufacturer’s Quality Assurance Plan
(Confidential Business Information)

The following quality assurance plan has been developed to ensure all that all units within the
model line are similar in all material respects that would affect emissions to the sample tested
under this report, in accordance with § 60.533 (m).

OMNI-Test Laboratories, Inc.



509 Fabrications, Inc.
Model: 509-1 Optimum
Project: 0559WS001E

Appendix C

Manufacturer Design Information
(Confidential Business Information)

OMNI-Test Laboratories, Inc.



509 Fabrications, Inc.
Model: 509-1 Optimum
Project: 0559WS001E

Appendix D

Myren Consulting Test Report Dated April 24, 2017

OMNI-Test Laboratories, Inc.



US EPA WOOD HEATER
CERTIFICATION TEST REPORT

509 FABRICATORS, INC.
OPTIMUM DENSIFIED FUEL LOG STOVE

APRIL 24, 2017

MYREN CONSULTING, INC.

OFFICE LABORATORY

512 WILLIAMS LAKE ROAD 501 C WILLIAMS LAKE ROAD
COLVILLE, WA 99114 | COLVILLE, WA 99114

PHONE 509-684-1154 PHONE 509-685-9458

FAX 505-684-3987 EMAIL myren.benfgmail.com



Myren Consulting, Inc.
512 Williams Lake Road

Colville, WA 99114
Office: (509) 684-1154 Lab: (509) 685-9458

email :myren.ben@gmail .com
509 FAB Optimum Sanchez Latter

24 April 2017

Dr. Rafael Sanchez, PhD.

U.S.EPA

Office of Enforcement and Compliance Assurance
Office of Compliance

William Jefferson Clinton Building, South
Room 7419D

1200 Pennsylvania Ave., N.W.

Washington, DC 20003

Dear Dr. Sanchez:

Myren Consulting, Inc. has prepared a certification
test report for the Optimum densified fuel log stove and
sent it to the manufacturer’s certifying third party entity,
Omni Test lab. As the test results indicate, the unit’s
emissions are below both the 2015 EPA standard of 4.5 g/h
and 2020 EPA standard of 2.0 g/h.

Our report format has been revised to comply with EPA’'s
specified format for pellet stoves and is organized in
basically the same way as the previous pellet stove test
reports Myren Consulting, Inc. has submitted to EPA. While
the report is basically organized like the reports submitted
under the old NSPS, some parts of the report have been
reorganized/ revised to insure compliance with the rules in
the new NSPS. Thus look at the relevant pages, e.g.,
Individual Test Run Page Index, in the Introduction Section
to find the required information.

A comment is warranted here. This unit is the first
unit that burns densified fuel logs to be certification
tested. How it operates is very differently from both wood
stoves and pellet stoves. It is truly an “outside the box
hybrid” that combines operational features from both wood
and pellet stoves, so the way it operates and was tested
reflects this.



If you or anyone else has any questions about the
information or data in this test report, please contact me

immediately.

Sincerely,

/ijﬁ
Alben T. Myren Jr.

President
ATM/im
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Confidential
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The data and information in this test report is confidential, proprietary information and is
not to be released to and/or discussed with any party who is not authorized by the manufacturer

or the testing laborafory to receive such data.
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AY

Report Cert. Rev: 12/15
Report Certification

The sampling and analysis for the appliénge described in this report was carried out under my
direction and supervision.
——-"‘"-‘-‘/‘

Date: ,‘/'/{m,’ / ﬂf_)f J()’l?’ S1gnature fﬂ/Afw / /)(&/l't- . c+/_
' ' Title: President %

I have reviewed all of the test data and test results found in this report and hereby certify that

the test report is authentic and accurate.
Date: 4@6 / JL?, yf-;’/' Tt Signature: A / é’a 2: / ?70'/\:! 1A\ s:j?Q

Title: President (\'
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Field Observation Checklist
Rev 12/15

TESTING LOCATION AND PERSONNELL INFORMATION
Unit Name: OPTIMUM DENSIFIED FUEL LOG STOVE
Manufacturer Name: 509 FABRICATORS, INC.

Manufacturer Address: 14823N. Peone Pines Drive
Mead, WA 95201

Manufacturer Phone: 509 993 3767

Manufacturer Contact Person: Dusty Henderson
email: Dusty@509fab.com

Observers & Affiliation: Dusty Henderson & Gary Henderson,
both from 509 Fabricators

SUPERVISOR: Ben Myren

MYREN CONSULTING’S LAB TEAM: Ilse Myren, Ben Myren, Eric
Schaefer

LAB LOCATION: Myren Consulting’s lab in Colville, WA 99114

ELEVATION: ~ 1650 FEET

MYREN CONSULTING, INC.

LABORATORY OFFICE

501-C WILLIAMS LAKE ROAD 512 WILLIAMS LAKE ROAD
COLVILLE, WA 99114 COLVILLE, WA 99114

509 685 9458 509 684 1154

email: <myren.benfigmail.com>



R NAN AW

Pellet Stove Test Report Page Number Index

Integrated Test Results

Summary Table of Other Data
Wood Heater Description
Manufacturer's Testing Instructions
Test Camber Installation Description
Pellet Stove Aging Documentation
Pretest Burn Procedures

Pretest Facility Measurements

Test Fuel Measurements

A. Fuel Moisture

. Heater Operation and Air Supply Settings
. Calibrations

A Platform Scale
1. Semi Annual
2. Pre and Post Test
B.Analytical Balance
3. Semi Annual
4. Pre Weighing Check
C. Temperature
5. Thermometers
6. Thermocouple Readout(s)
a. Semi Annual '
b. Daily Check
D. Dry Gas Meters
a. Semt Annual Calibration
b. Post Test Audits
c. Transfer Meter Calibration
E. Miscellaneous Test Equipment
a. Anemometer
b. Barometer
¢. Draft/ Static Pressure Gauge

Section

Data Summary

Data Summary

Stove QC

Operators Manual
Installation Description
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Individual Test Runs
Individual Test Runs
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Cal Data
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Individual Test Run
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vi

WST6-Form5 Page 1 of 3

Rev: 12/15

Location .
Integrated Test Results p. 1
Data Summary Sheets p. 24
Wood Heater Description p.1 (vari)
P. 1 of Section vari
Introduction p. X

: p.-1-2
Data Sheets #9,13
Data Sheets #8, 16
Data Sheets #11
Data Sheets #9, 13
P.1
Data Sheet  #16
P. 3 (Variable)
Data Sheet  #4-4
P.5
P.6

Data Sheet  #16

P. 7 (Variable # of pp.)
(Variable # of pp.)
(Variable # of pp.).

P11
P11
P11,



B Bl o

10.

Integrated Test Results

Summary Table of Other Data
Wood Heater Description
Manufacturer's Testing Instructions
Test Camber Installation Description
Pellet Stove Aging Documentation
Pretest Burn Procedures

Pretest Facility Measurements

Test Fuel Measurements

A. Fuel Moisture

Heater Operation and Air Supply Settings
. Calibrations

A Platform Scale
1. Semi Annual
2. Pre and Post Test
B.Analytical Balance
3. Semi Annual
4. Pre Weighing Check
C. Temperature
5. Thermometers
6. Thermocouple Readout(s)
a. Semi Annual
b. Daily Check
D. Dry Gas Meters
a. Semi Annual Calibration
b. Post Test Audits
¢. Transfer Meter Calibration
E. Miscellaneous Test Equipment
a. Anemometer
b. Barometer
¢. Draft/ Static Pressure Gauge

Pellet Stove Page Number Index

Section

Data Summary

Data Summary

Stove QC

Operators Manual
Installation Description
Aging

Individual Test Runs
Individual Test Runs

Individual Test Runs
Individual Test Run
Cal Data

Individual Test Run

Cal Data
Individual Test Run

Cal Data

Cal Data
Individual Test Run

Cal Data
Cal Data
Cal Data

Cal Data
Cal Data
Cal Data

vii

WST6-FormS5 Page 1 of 3

Location

Integrated Test Results
Data Summary Sheets
Wood Heater Description
P. 1 of Section
Introduction

Data Sheets
Data Sheets

Data Sheets
Data Sheets

P 1
Data Sheet  #16

P. 3 (Variable)
Data Sheet #4-4

P35

P.6
Data Sheet  #16

P. 7 (Variable # of pp.)
(Variable # of pp.)
(Variable # of pp.).

P. 11
P. 11
P. 11

I

Rev: 12/15

p-1
p. 2-4
p.1 (vari)
vari
p- X
p. 1-2
#9,13
#8, 16

#11
#9,13



d. Humidity Gauge Calibration ( Sling Psychrometer)
F. Combustion Gas (CO,, O,, CO) Train Response Check
G. CO; Analyzer
1. Calibration
2. Pre and Post Test Zero/Span
B. CO Analyzer
1. Calibration
2. Pre and Post Test Zero/Span
C. Calibration Gas Certificates of Analysis
15. Quality Checks
A. Leak Checks
1. Particulate Sampling Train
2. Combustion Gas (CO,, O,, CQ) (CEM) Train
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Forms
Introduction P. ix
ASTM E2515/ EPA M5G-1 Individual Test Run Page Index (Pellet Stove) Page 1 of 1

The data sheets in the individual test runs are organized in the following sequence.

Page Description # of Pages
Filters photo 1

CSA B415.1-10 “Report” computer spreadsheet printout Variable
CsSA B415.1-10 “Data Input” computer spreadsheet printout Varizble
Dilution Tunnel Traverse data 1
Dilution Tunnel Gas Velocity and Volumetric Flow Rate Calculations 1
Train 1 Emission Rate/ Dilution Tunnel Caleculations computer spreadsheet printout Variable
Train 1 0-60 Minute Emission Rate/ Dilution Tunnel Calculations computer spreadsheet printout Variable
Train 1 0-60 Minute Particulate Sampling data (Meter Box data) Variable
Train 1 60 Minute Plus Particulate Sampling data (Meter Box data) Variable
Filter Constant Tare Weight data Variable
Beaker Constant Tare Weight data Variable
Acetone Blank Beaker Constant Final Weight data 1
Train 1 0-60 Minute FPM Sample Constant Final Weight data 1
Train 1 60 Minute Plus Constant Final Weight data 1
Train 1 Particulate Matter Catch Calculations Variable
Train 2 Emission Rate/ Dilution Tunnel Calculations computer spreadsheet printout Variable
Train 2 Particulate Sampling data (Meter Box data) Variable
Train 2 PM Sample Constant Final Weight data 1
Train 2 Particulate Matter Catch Calculations 1
Train 3 Room Blank Sampling Rate and FM Concentration Calculations computer spreadsheet printout Variable
Train 3 Particulate Sampling data (Meter Box data) Variable
Train 3 FM Sample Constant Final Weight data 1
Train 3 Particulate Matter Catch Calculations 1
Analytical Balance QA/ QC data Variable
Woodstove Data Sheet #8 Miscellaneous data 1
Woodstove Data Sheet #9 Pellet Stove Operating data 1
Woodstove Data Sheet #10 Preburn and Fuel Load Moisture Determination data 1
Woodstove Data Sheet #11 ASTM E2780 Fuel Load Calculations 1
Woodstove Data Sheet #13 Pre Burn Data Variable
Woodstove Data Sheet #14 Burn Rate, Flue Gas and Temperature Data Variable
Woodstove Data Sheet #15-1 CO, Pre and Post Test Zero/Span Audits 1
Woodstove Data Sheet #15-3 CO Pre and Post Test Zero/Span Audits 1
Woodstove Data Sheet #16 Quality Checks 1

ix
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TEST SERIES INFORMATION AND DISCUSSION

MODEL LINE: OPTIMUM DENSIFIED FUEL LOG STOVE MODEL 1
TEST UNIT: OPTIMUM DENSIFIED FUEL LOG STOVE MODEL 1
Manufacturer: 509 FABRICATORS INC.

Date Received: 12/28/16

Date(s) Aged: 12/27/2016 - 1/1/2017. See AGING Section
Test Date(s): 1/9/2017

PM Sampling Method(s): ASTM E2515 using 4" fiber glass filters
(EPA M5G-1)

Operating and Fueling Protocol: EPA M28R, ASTM E2779 Revised.
See letters to EPA (Rafael Sanchez, OEC, D.C. and Mike Toney,
OAQPS, RTP) and their email responses.

Number of Test Runs: 1

The OPTIMUM Densified Fuel Log stove manufactured by 509
FABRICATORS, INC. located in Mead, WA was tested by Myren
Consulting, Inc. using the Environmental Protection Agency’s
(EPA) Test Method 28R, “Certification and Auditing of Wood
Heaters”, ASTM E2515-11, “Standard Test Method for Determination
of Particulate Emissions Collected in a Dilution Tunnel” and
ASTM E2779-10, Standard Test Method for Determining Particulate
Matter Emissions from Pellet Heaters”. (See the Federal
Register/ Vol.80, No.50/ Monday, March 16, 2015. [pp.l13672-
13753}). On March 28, 2015 Myren Consulting, Inc. requested
approval from EPA to use four-inch filters when conducting all
PM emission certification tests and received the approval to do
so on April 7, 2015. Thus the PM sampling and PM sample
processing procedures used during the certification tests found
in this test report are what are found in EPA M5G-1 in the
previous NSPS. (See the Federal Register/ Vol.53,No.38/ Friday,
February 26, 1988/ pp.5860-54926, especially in Method 5G in
Appendix A on pp. 5884-5892.) The particulate matter (PM)
emission data was calculated as specified in the Wood Heater New
Source Performance Standard (NSPS) dated March 16, 2015. The
percent overall efficiency (%0OE) for the overall test run and

X



for each test segment (High, Medium and Low) was calculated
using the %OE algorithm found in CSA’s B415.1-10.

All events and information pertinent to the test data are
recorded on the data sheets for the test run, particularly on
Pp. 13 and 14.

Any deviations made or noted from the promulgated methods
other than those that were accepted and cerxrtified by EPA during
the laboratory accreditation process are listed and discussed
below. The OPTIMUM densified fuel log stove was tested at Myren
Consulting’s lab in Colville, WA using Myren Consulting
laboratory’s lab accreditation. A copy of the letter from EPA
(Johnson) granting Myren Consulting, Inc. accreditation under
the 2015 NSPS and a copy of Myren Consulting’s new Laboratory
Accreditation Certificate (#2) are included in the following
pages.

A brief note about how the four-inch (EPA M5G-1)
particulate samples were processed is necessary to help the
raviewer understand the net catch values. First, filters are
weighed in pairs to reduce weighing errors. Second, experience
has shown that the small portions of the filters that are left
on the frits (filter supports}) in the M5G-1 filter housing
apparatus after the filters are removed are full of static
electricity. When these small portions are removed to a plastic
petri dish, they quickly adhere to the petri dish. Because
trying to recapture these small pieces of filter material during
weighing causes them to disintegrate into smaller and smaller
pieces, which makes obtaining accurate catch weights difficult,
it was decided to place this filter material in with the
particulate captured with the acetone wash, where it shows up as
catch. Some of the filter material was already folleowing this
pathway. Thus, there may be negative filter catch weights that
are used during the particulate emission rate calculation
process. However, the filter material lost off the filters is
accounted for in the acetone wash catch.

ASTM E2779-10 Equation 1 calls for a dry moisture content
for the test fuel used during testing. There is no way to
measure the moisture content of pellets on a dry basis. Instead
one can determine the wet basis moisture content by drying a
sample. This is what done and the data for this is on Data
Sheet 11 in the test run. Once the wet basis moisture content
is known, it is then possible to calculate the fuel burnt on a
dry basis, which again is what was done. The dry burn rate
(DBR) determination is the same. The revised procedures and

xi



equations used to determine the actual DBR are to be found on
the page after Data Sheet 11 in the Section titled TEST RUN.

The following pages contain: (1.) A discussion of test
results. (2.) A diagram showing the height of the appliance and
chimney used during testing (4" ICC EXCEL Pellet Pipe) and the
location of the sampling ports in the chimney. (3.) A diagram of
the EPA 6” diameter dilution tunnel used by Myren Consulting
during EPA Certification testing, (4.) 3 pages with photos
showing the front, back and right and left sides of the test
unit. Note that the back photo shows how the venting system was
attached to the stove along with the static pressure probe and
the stack temperature at 1 foot. And there is also a full page
photo of the testing installation configuration, i.e., the stove
with attached flue pipe venting into the dilution tunnel hood,
(5.) photos of an North Idaho Energy log, the densified fuel log
that was used during testing, (6.) A copy of the letter from EPA
granting Myren Consulting, Inc accreditation under the 2015
NSPS, (7.) a copy of the new EPA Laboratory Accreditation
Certificates (#2) for Myren Consulting’s Colville lab, (8.) a
copy of the 30 day advance certification test notification sent
to EPA for the week the unit was tested, (9.) three pages with
information that is pertinent to the test run and (10.) copies
of the following information:

(1.) A memo dated 26 November 2013 sent to Dr. Sanchez at

EPA that initiated the development of a testing
protocol for a stove that burns densified fuel logs.

(2.) A memc dated 30 April 2016 sent to Mike Toney and Stef
Johnson at EPA (OAQPS, RTP) that provided additional
information about the stove, the fuel it burns and
what the test protocol might be.

(3.) A letter dated 6 December 2016 sent to Mike Toney
(EPA, OAQPS, RTP) about whether (or not) Myren
Consulting, Inc. could test the unit.

(4.) Emails from Toney and Sanchez granting Myren
consulting, Inc. approval to test the unit with the
agreed upon protocol, which is basically a variant of
ASTM E 2779 except that fuel had to be added during
the test run and the primary air control (PAC) was
adjusted manually to change the dry burn rate (DER).

Note: You can see by the photos that the unit has undergone
substantial revision since development began. The
manufacturer’s personnel listed in the memo addresses also
reflect the ownership changes (3X) that have occurred during the
product development process.
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DISCUSSION:

(1.) The test series was done at Myren Consulting’s lab in
Colville, WA.

(2.) The test series required 1 test run.

(3.) Because the whole testing format for pellet stoves
has changed in the new NSPS, there are several revisions to
the report format. Specifically the following changes have
been made:

b.

c.

d.

The first page in the Data Summary section is titled
Summary Results which reports the test data in the
format reguested by EPA.
Because the pellet stove test is now an integrated
sample test, there is no weighted average
calculations because collecting the integrated sample
“automatically” generates an “integrated weighted
average’. Instead of the pages used to calculate a
weighted average, there is now a single page titled
Integrated Average Test Results, which reports the PM
emission rate (g/h and lbs./MM Btu ocutput), the
overall efficiency (%OE) (HHV and LHV) and CO (g/h and
g/1b. of dry fuel) for the unit.
A new page has been added to the Data Summary
Section (p. 3) which summarizes the PM Sampling
Train Performance information and addresses the Dual
Train Comparison criteria found in ASTM E2515
Section 11.7. The average emission rate calculated
and reported on this new page using the data from
the 2 PM sampling trains is then alsc reported on
the page titled Integrated Test Results. Also
reported on this page are the performance data for
the “Room Blank” train and the PM emission rate
{(g/h) and dry burn rate (DBR) (kg/h) data for the 0-
60 minute filter set from Train 1.

d. Section 60.534(d) requires that filter sets be
changed (switched) at 1 h into a test run on one of
the PM sampling trains. This was done on Train 1
during the test run. Thus there are additional data
sheets in each test run for the 2 filter sets used
in Train 1 to accomplish this requirement. As noted
above, the PM emission rate for the first hour is
reported on the computer spreadsheet for that PM
sample and again in the Data Summary section itself.
ASTM E2515 requires 2 PM sampling trains and a

third “Room Blank” train. That means there are also
additional data sheets for Trains 2 and 3 in the

xiii



section with the Raw Data sheets for the test rumn
and in the Cal Data Section where the calibration
and post test audit data is presented for the
equipment used in all 3 of these trains.

Please look at the Table of Contents (p. iv), the Pellet
Stove Test Report Page Number Index (pp. vi-vii) and the
Individual Test Run Page Index (p. ix) to find any pages of
interest. Or call Myren Consulting, Inc. at either 509 685 9458
({Lab)or 509 684 1154 (Office) if further assistance is needed.

xiv
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Myren Consulling, Inc.
Center Dilution Tunnel Schematic
9/1/2016

Not To Scale
Dimensions Shown Are Actual
Total Tunnel Length: 282" (23" &")
(Hood Inlet to Sampling Port}

_30"

e tr——+

A: 12" Class A Rain Cap

B: 48" -12" Class A Chimney

C: 12" Class A to 10" Black Pipe Adaptor
D: 10" Self Cleaning Full Closure Blast Gate
E: 10" 22ga. SS Pipe "T"

F: Dilution Hood

G: 10" to 8" Black Steel Pipe Reducer

H: 8" Self Cleaning Full Closure Blast Gate
1. 56.875" of 8" Black Steel Pipe

J: 8" 90 Degree Black Steel Pipe Elbow

K: 8" to 6" Black Steel Pipe Reducer

L: 175.125" of 6" Black Steel Pipe

!&A ' Black Steel Pipe 'T

P:

(for adjusting tunnel flows)
O: 6" Black Steel Pipe
Dayton Blower
Model # 6K030D
1/3 H.P.
R.P.M. 1725 :
Q: 6" Black Steel Pipe Exhaust

&
: 6" Self Cleaning Full Closure Blast Gate
6“

66"

Pitot—{_

— 199"

-20.5"

Sample Ports—]
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FRONT VIEW LEFT SIDE




REAR VIEW RIGHT SIDE
SHOWING CHIMNEY INSTALLATION
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NORTH IDAHO ENERGY LOG ~ 8.0 LBS./ LOG

CROSS SECTION OF NORTH IDAHO ENERGY LOG
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NOV 12 2015
OFFICE OF
AIR QUALITY PLANNING
AND STANDARDS
Ben Myren
Myren Consulting, Inc.
512 Williams Lake Road

Coleville, WA 99114

Dear Mr. Myren:

Thank you for your recent inquiry regarding the United States Environmental Protection Agency (EPA)
wood heater laboratory accreditation program. The review of your reaccreditation letter that you
submitted November 10, 2015 is complete and acceptable. Enclosed is your current certificate of
accreditation. Myren Consulting, Inc. is accredited under Subpart AAA 40 CFR Standards of
Performance for New Residential Wood Heaters Sections (60.534, 60.535) and Subpart QQQQ 40 CFR
Standards of Performance for New Residential Hydronic Heaters and Forced-Air Furnaces Sections
(60.5476, 60.5477). Please follow the requirements for EPA Test Method 28R Certification and Auditing
of Wood Heaters in Appendix A-8 to Part 60-Test Methods 26 through 30B. This approval expires on
March 16, 2018, unless renewed by Myren Consulting, Inc.

As a condition of your lab accreditation, Myren Consulting, Inc. must abide by the following provisions:
(i) Agree to participate biennially in an independently operated proficiency testing program with no direct
ties to the laboratories participating;

(ii) Agree to allow the EPA, regulatory agencies and certifying bodies access to observe certification
testing; :

(iii) Agree to comply with calibration, reporting and recordkeeping requirements that affect testing

laboratories; and _
(iv) Agree to perform a compliance audit test at the manufacturer’s expense at the testing cost normally
charged to such manufacturer if the laboratory is selected by the EPA to conduct a compliance audit test
of the manufacturer’s model line;

(v) Have no conflict of interest and receive no financial benefit from the outcome of certification testing
conducted pursuant to §60.5475;

(vi) Agree to not perform initial certification tests on any models manufactured by a manufacturer for
which the laboratory has conducted research and development design services within the last 5 years;
(vii) Agree to seal any wood heater on which it performed certification tests, immediately upon
completion or suspension of certification testing, by using a laboratory-specific seal.

(viii) Agree to immediately notify the EPA of any suspended tests throngh email and in writing, giving
the date suspended, the reason(s) why, and the projected date for restarting.

Emission test reports should be submitted to EPA’s Office of Enforcement and Compliance Assurance, at
one of the following addresses:

Intemst Address (URL) « http://www.epa.gov
Recycled/Recyclable « Printed with Vegetable Ol Based Inks on Recycled Paper (Minimum 25% Postconsumer)



U.S. Postal Service

U.S. EPA

Office of Enforcement and Compliance
Assurance, Office of Compliance

William Jefferson Clinton Building, South
Mail Code 2227A ‘

1200 Pennsylvania Ave, NW

Washington, DC 20003

Attn: Wood heater Certification Lead

Private Courier

U.S. EPA

Office of Enforcement and Compliance
Assurance, Office of Compliance

William JYefferson Clinton Building, South
Room 7419D

1200 Pennsylvania Ave, NW

Washington, DC 20003

Attn: Woodheater Certification Lead

T would like to thank you for your coaperation in the wood heater certification program.

Sincerely,

Steffan Johnson
Measurement Technology Group

Enclosure (2)

ce.
Julius Banks, OECA (2227A)
Rafael Sanchez, OECA (2227A)
Adam Baumgart-Getz, OID (C304-05)
Amanda Aldridge, OID (C304-05)
David Cole, OID (C304-05)



CERTIFICATE OF ACCREDITATION

This certifies that:

Myren Consulting, Inc

Has satisfied the requirements for Iaboratory accreditation for the certification 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 a%d Air Furnaces.

Noverber 12, 2015 - March 16, 2018

EFFECTIVE DATE | MEASUREMENT TECHNOLOGY GROUP
- | GROUP LEADER
Meihods 28R 28 WHH, 2§ WHHPTS, | 2

Ali Methods listed in Sections 60.534 and 60.5476
METHODS : CERTIFICATE NUMBER
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Myren Consulting, Inc.
512 Williams Lake Road

Colville, WA 99114
Office: (509)684-1154 Lab: (509) 685-9458
Fax: (509) 684-3987 email imyren.ben@fgmail.com

DATE: 25 November 2016
TO: Dr. Rafael Sanchez, PhD., EPA

CC: Dusty Henderson, 509 Fabricators
Dan Shoman, PFS; Wayne Terpstra, PFS

FROM: Ben Myren

RE: Wood Heater 30 Day Advance Certification Test Notification

Section 60.534(e) (1) of the Wood Heater NSPS requires that EPA be
notified at least 30 days in advance of the start or resumption of EPA

Certification Testing for each specific model line. To comply with the above

requirement, Myren Consulting, Inc. hereby notifies EPA that Myren
Consulting, In¢., 512 Williams Lake Rcad, Colville, WA 99114 plans to start
an EPA Certification Test series on the unit identified below.

UNIT: 509 FABRICATORS DENSIFIED FUEL LOG STOVE

Manufactured by:

509 FABRICATORS Contact Person: Dusty Henderson
14821 N. Pecne Pines Dr. FPhone: 509 993 3767
Mead, WA 99201 F:

email: unlimitedpower59fyahoo.com
Starting sometime the week beginning on Monday, January 9, 2017.

The testing will ke conducted at:

Myren Consulting, Inc. Contact Person: Ben Myren
512 Williams Lake Road Lab: 509 685 9458 F: 509 684 3987
Colville, WA 99114 email: myren.ben@gmail.com

The 3™ Party Certifying Entity will be

PFS Contact Person; Dan Shoman
1420 Lizzy Court P: 975 489 6017 F: Bl7 742 0007
Keller, TX 76248 email: dshoman@pfscorporation.com

If you have any questions about this notification, contact me immediately.

NOTE: The Densified Fuel Log stove is a new appliance type and testing
details based upon ASTM E2779 are still being worked out with the Emission
Measurement Branch of OAQPS in RTP.



Room Blank Probe Location Myren Consulting Inc.
| Unit: Ot mum

Date: Ll 6[’?‘
Tech: (M \Fﬁ
Run:  EopA \

1

The room blank probe inlet was located 1\ Ty

from the bottom of the dilution tunnel hood.

See ASTM E2515 Section 2.5.2:

Maximum distance allowed between

the bottom of the hood and the inlet
jm——— . to the room air filter is < 10.0 f1.




MY CONSULTING, INC.

vUnit: M4 m
Date: \ i {
Tech: _[fi ES2

Rev 0 5.21.2016

INDUCED DRAFT CHECK

Depending upon the unit being tested, once the appliance
was installed on the platform scale or in the test facility and
the tunnel flow was determined for 100% smoke capture (See ASTN
E 2515, Section 9.2.4), an induced draft check was performed as
per EPA M28/ M28R Section 4.1.2/ ASTM E2515 Section 9.2.3 to
verify that the dilution tunnel was not inducing a draft of
>0.005"” H,O0 on the unit.

The static pressure probe located £1.0 foot above the flue
collar (EPA M28/ M28R Section 6.2.3/ ASTM E2515 Section 9.2.3)
that was connected to a 0.05-0-0.25 inch H,O manometer was used
to make the induced draft determination. The reading resolution
on the 0.05~-0-0.25 inch H;O manometer is 0.001 inch H;O, which is
greater than the 0.002 inch H0 resolution stipulated in EPA M28/
M28R Section 3.9 for the instruments used to measure static

pressure.

The results of the induced draft check are as follows:

Flue Damper: n/a
Door Open: Primary Air Contrxol Closed’: , oo " H,0
Primary Air Control Open: 6 E 7 H,0
Door Closéd: Primary Air Control Closed’: QB0 . Ho,0
Primary Air Control Open: ReTale) 7 H0

*Note: In units with a “stop” in the primary air control, the

primary air
primary air
“stop”, the
air control
primary air

“closed” induced draft check was conducted with the
control set at the “stop”. In units that had no
induced draft check was conducted with the primary
either fully closed or set so that the amount the
orifice was cpen was at the minimum amount possible.



MYREN CONSULTING, INC. ASTM E2515 DATA SHEET # 5-3 PAGE 1 OF 1

DETERMINATION OF TUNNEL FLOW FOR 100% SMOKE CAPTURE

UNIT: Op‘ﬁ A UM DATE: ! _/8_/!?— TECHNICIAN(S): A\ (S S
Ap @ 100% Smoke Capture: ..03'@)*

Rev 2 - 10/2/16

Tunnel Temperature: 'j‘? °F = 5‘??’ °A BP: '-28.?1
Tunnel Diameter: (6”7 tunnel = 0.1963 ££2,

in. Hg

12”7 tunnel = 0.7854 £t?)

Gas Velocity in the cqenter of the Dilution Tunnel (Vscent) (EPA M2 EQN 2-9, ASTM E 2515-07 EQN 7)

i SF¥E  7s oa . -
(9) Vstrav = (85.49) (_0.99 cp) ( ,020 far m,0) ' {0} = 1225003 g
(2} {2} (_28-H  rs vmg) (28.78 1b./ 1b. mole) LI
g2} B
Estimated Pitot Correction Factor (Fp): 0,9 -
{3}

Stack Gas Dry Volumetric Flow Rate - Qsd (EPA M2 EQN 2-10, ASTM E 2515-07 EQN 3)

(10) Qsd = 3600(1 - 0.02 Bws) (L2 2500% £ps) (. VS9b%e?) ( , 96 [Fp}) [(528 °a) (_28.'E{ ps “ug)/

{2} {4} {3} {2}
v
{ 5?57’” Ts °A) (29.92" Hg) = }!53 ‘135; dscfhr (or ds=cfh)
{0} V4 {1}
.12 T 545, Gu
(10a) }i‘a} E_t i ::»$ dscfhr + 60 = HQ, 139 dscfmin (or dscfm) X 5 = e “ 51 dscefm ~ Maximum Allowed Qsd
{1} {1}

{1}

Note: Number in { } under blank lines denotes number of decimals +to be used.

If a blank calls for an answer
already calculated, use the number of decimals previously specified for that '

answer.

4]

&

N 5 - i ; ! ‘;’5 5 .
* Thay s o w 34 4 ﬁﬂ%"*f?’* %‘MM WM ey ﬂ? ?Wﬁ. foo % P maile c%ﬁ’ééﬁe%ﬁ{ W fj' 82 %f gw ‘
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Myren Consulting, Inc.

512 Williams Lake Road

Colville, WA 99114
Office: (509)684-1154 Lab: (509) 685-9458
Fax: (509) 684-3987 email: myren.ben@gmail.com

DATE: 26 November 2013
TO: Dr. Rafael Sanchez, PhD., EPA

CC: Reyn Smith, Presto Log Stove; Mike Toney, EPA; Gil Wood
EPA

FROM: Ben Myren

RE: Certification Testing Protocol for a Demnsified Fuel Log
Stove

What follows is a proposed EPA Certification Testing
protocol for an appliance that burns densified fuel logs
(Presto Logs).

Densified Fuel Logs:

Densified fuel logs are nothing more than big pellets
with a diameter of 5 inches, a (nominal) length of 12 inches
and an average weight of 7-8 1lbs. These numbers vary from
manufacturer to manufacturer. The advertised moisture
content is 2.0%, probably taken immediately after
production. We have checked the moisture in 1 log and found
it to be 6.7%. The increase in moisture content is probably
due to the log being exposed to ambient air and moisture
after production.

Densified Fuel Log Burner:

Unlike most pellet stoves, there are no electronic
controls on the unit other than two on/off toggle switches
which turn the combustion and convection air fans on and
off. The stove has an angled feed tube that holds at least
3 logs that are gravity fed into the burn area in the
firebox. Like a woodstove the burn rate is controlled by



the amount of combustion air entering the unit. The
combustion air is pulled through the unit by a 178 cfm fan
located downstream of the firebox. The amount of combustion
air is controlled by a “butterfly damper” in the combustion
air inlet and is adjusted by a control rod on the lower
right front of the unit. The exhaust gasses leave the
firebox through a slot in the top of the burn chamber into a
heat exchange chamber that has 20-27” long 1.0”ID tubes with
convection air from a 273 cfm fan flowing through them.

2 photos of the unit are attached.

Test Protocol:

We propose the following set up and procedures for testing

the unit:

1l. Use 14-16' of 4" pellet vent as the stack.

2. Eliminate the use of the 5 surface thermocouples used
to calculate “Delta T”. The unit operates in basically
a “steady state” mode, so the one hour of preburn
before each test should insure a fairly uniform
temperature profile start to finish.

3. Use the procedures specified in EPA M28, Section 6.7.

This includes a 1 one hour preburn and a 2 hour PM
emissions test for each possible burn category. Tests
will be run with the air control at:
A. The maximum possible air setting
B. The minimum possible air setting
C. With the air control set to produce dry burn rates
in any of the required burn categories between what
is produced by A. and B.

Note: At present the maximum dry burn rate (DBR) is
about 2.35 kg/hr and the minimum DBR is about 1.4 kg/hr.
The manufacturer hopes to reduce the minimum DBR to
something below 1.25 kg/hr, hopefully to about 1.0
kg/hr. So depending upon what they can accomplish,
tests may be needed in all 4 burn categories.

Because the fuel is a densified fuel log, a two hour

test should produce viable, accurate test results. However
there is one issue that needs to be addressed, that being



the amount of sample catch. One of the most recent 2 hour
R&D runs using EPA M5G-1 to collect a PM sample had a front
filter catch of 2.0 mg. The back half filter catch was 0
and the acetone wash catch was about 0.2mg with an average
sampling rate of 0.4913 cfm. Using ASTM E 2515 (EPA M5G-~3)
as an alternative not an option because the nominal sampling
rate of 0.15 cfm is about 1/3 of the sampling rate used in
M5G-1 tests, so the catch would be about 1/3 of the M%G~1
catch, or roughly 0.7 mg. The constant weight tolerance
criteria of 0.5 mg and 0.2 mg for M5G-1 and ASTM E 2515
respectively yields a potential error of *22.7% for M5G-1
((1.7 - 2.2)/2.2) and 28.5% for ASTM E2515 ((.5-.7)/.7). To
try to reduce this error as much as possible, we propose to
increase the sampling rate to at least 1 c¢fm - as much as
possible (1.4 cfm ?) without exceeding the filter face
velocity criteria set of 30 £t/min set forth in M5G section
7.2.1. (See attached memo about face velocities and
sampling flows.)

We look forward to your reply. Let me know if you have any
questions.

Have a Happy Thanksgiving!

Regards,
Ben



Myren Consulting, Inc.
512 Williams Lake Road

Colville, WA 99114

Office: (509)684-1154 Lab: (509) 685~9458
Fax: (509) 684-3987 email: myren.ben@gmail.com

DATE: 30 April 2016
TO: Mike Toney, EPA; Stef Johnson, EPA

CC: Adam Baumgart-Getz, EPA; Amanda Aldridge, EPA, Rafael
Sanchez, EPA; David Cole, EPA, Larry Brockman, EPA; Dusty
Henderson, 509 Fabricators

FROM: Ben Myren
RE: DENSIFIED FUEL LOG WOOD HEATER
I have been working with a client that is developing a
wood heater that burns densified fuel logs, a.k.a., Presto

logs. The photos below show the most recent prototype
burning in my lab on 4/26/16 and some densified fuel logs.




Note the 2 different sizes (diameters). The larger diameter

log is a North Idaho Energy Log and the smaller diameter log
is an actual Presto log.

This is a close up of a North Idaho Energy Log. It weighs
about 8 lbs.




This is a close up of the end of a North Idaho Energy log.
You can see the compacted wood particles.

STOVE OPERATION:

The fuel is gravity fed into the combustion chamber via a 6”
ID vertical feed tube that holds 3.5 logs. You can see part
of the feed tube in the photo of the stove. The part of the
feed tube inside the stove is glowing red hot. The dry burn
rate (DBR) is controlled by the combustion air fed into the
burn chamber. The unit has 4 combustion air settings: High,
Medium, Low and Off. When set on Off, no air enters the
firebox. The unit has 2 fans, one for combustion air and
the other for convection air.

Since densified fuel logs are nothing more than a “big
pellet”, I am suggesting that we use ASTM E2779 as the basis
for testing the unit. We could easily fill up the tube with
logs and run an integrated 6 h test with 1 h on High, 2 h on
Medium and 3 h on Low to determine PM emissions and use CSA
B415.1-10 to determine the overall efficiency (%0E).

My intent with this letter is to start a dialogue with
EPA with the end result of the dialogue being an agreed upon
alternative testing protocol that can be used to test the
stove so that the unit can be certified. I am certain that
EPA will have a number of questions about this unit, but at
least this memo should get the process started.

I look forward to your comments, questions and answers.
Regards,

Ben Myren
President



Myren Consulting, Inc.
512 Williams Lake Road

Colville, WA 99114
Office: (509)684-1154 Lab: (509) 685-9458
Fax: (509) 684-3987 email: myren.ben@gmail.com

Date: & December 2016
To: Mike Toney, EPA

CC: Adam Baumgart-Getz, EPA; Amanda Aldridge, EPA; David
Cole, EPA; Rafael Sanchez, EPA, Steffan Johnson, EPA; Dusty
Henderson, 509 Fabricators

From: Ben Myren
RE: Section 60.535(a) (2) (vi)
Section 60.535(a) (2) (vi) states

“..Agree to not perform initial certification tests on
any models manufactured by a manufacturer for which
the laboratory has conducted research and design
services within the past 5 years..”.

Myren Consulting, Inc. has done some evaluation testing
on at least 2 stove prototypes of a stove designed to burn
densified fuel logs during the past 3 years for 2 different
firms - same stove, but with a change in ownership. This
evaluation testing included both PM emissions and overall
efficiency (%0E) measurements. During this testing the
manufacturer would make design changes and Myren Consulting,
Inc. would conduct the PM and %0OE measurements and report
the results. The manufacturer would then use that data to
make a decision about the next design change. The
manufacturer then used all of that information to design and
build a new prototype that has many different “k-list”
design changes. These changes include a different
combustion blower (less CFMs), a different feed tube, a
completely redesigned firebox (larger) and a different
convection air pathway. Myren Consulting, Inc. had no input
in the decisions that led to these design changes and the
construction of the latest prototype.



To provide and insure total transparency, Myren
Consulting, Inc. has performed 2 PM and %0OE evaluation tests
(Hi and Low) on this new prototype to verify its
performance. The data indicated that the unit was ready for
cextification testing, so at the manufacturexr’s request
Myren Consulting (1.) submitted some 30 day advance
certification test notifications to EPA and (2.) resent a
memo to EPA about a proposed test protocol for the unit that
was based upon ASTM E2779.

My question is, “Since Myren Consulting, Inc. did not
have any input in the development of the design of the most
recent prototype other than to supply the manufacturer with
test data, can Myren Consulting, Inc. conduct the
certification test on this unit?”

I want to be totally upfront on this because I do not
want to jeopardize the manufacturer’'s certification or Myren
Consulting, Inc.’s laboratory accreditation. When Myren
Consulting, Inc. has done R&D work on a unit, I have
referred the manufacturer to a different Lab for the actual
certification testing. Case in point, the Kiwi 2.1 VeV
stove. I look forward to your reply.

Regards,

Ben Myren



212017 Gmail - Test Protoco! for the Densified Fuel Log Stove

M Gmall Alben T. Myren Jr <myren.ben@gmail.com>
Test Protocol for the Densified Fuel Log Stove

5 messages

Alben T. Myren Jr <myren.ben@gmail.com> Tue, Dec 27, 2016 at 6:51 PM

To: Mike Toney <toney.mike@epamail.epa.gov>, Dusty Henderson <unlimitedpower59@yahoo.com>
Mike,

Received the OK from Sanchez to test the stove that burns densified fuel logs. The manufacturer is bringing the stove
to Colvilie tomorrow so we can start aging it. So by 1.3.17 we will be ready to test. | have turned in 30 day certification
test advance notices for the unit for the weeks starting on 1.2.17 and 1.9.17. | know the manufacturer wants to test so
he can have numbers for the trade show. So where are we on the protocol? Do | need to tum in some more 30 day
advance notices for this stove?

Ben

Toney, Mike <Toney.Mike@epa.gov> Wed, Dec 28, 2016 at 6:55 AM
To: "Alben T. Myren Jr" <myren.ben@gmail.com>, Dusty Henderson <unlimitedpower59@yahoo.com:>
Cc: "Johnson, Steffan” <johnson.steffan@epa.gov>

Hi Ben,

Please call me regarding the protocol if you need to. | looked in my email but did not see one. | know what we talked
about regarding the densified pellet heater using ASTM 2779 for the test method. Since Rafael gave you approval you
can test using ASTM 2779 for the peliet heater and ASTM 2515 for particulates. Remember to take the first hour
filter pull as required in the rule and to measure the CO during testing and to conduct CSA B415 for efficiency. We
afso need a preburn before testing just like regular wood heater testing, so more than one pellet maybe required
during testing but this will be your call. Have a great test.

From: Alben T. Myren Jr [mailto:myren.ben@gmail.com]

Sent: Tuesday, December 27, 2016 9:51 PM

To: Toney, Mike <Toney.Mike@epa.gov>; Dusty Henderson <unlimitedpower59@yahoo.com>
Subject: Test Protocol for the Densified Fuel Log Stove

Mike,

Received the OK from Sanchez to test the stove that bumns densified fuel logs. The manufacturer is bringing the stove
to Colville tomorrow so we can start aging it. So by 1.3.17 we will be ready to test. | have turmed in 30 day certification
test advance notices for the unit for the weeks starting on 1.2.17 and 1.9.17. | know the manufacturer wants to test so
he can have numbers for the trade show. So where are we on the protocol? Do | need to tumn in some more 30 day
advance notices for this stove?

Ben

https:/imail geogle.com/mail/w0r2ui=28ik=bla2bdff7 3&view=nt&search=inbox&th=1504356d5b551aeB&simi=1594356d5b551ae6&sim|= 15946550ae0d1 728sim. .. 1/2



21172017 Gmail - Test Protocol for the Densified Fuel Log Stove

Alben T. Myren Jr <myren.ben@gmail.com> Wed, Dec 28, 2016 at 8:43 AM

To: "Toney, Mike" <Toney.Mike@epa.gov>, "Sanchez, Rafael" <sanchez.rafael@epa.gov>
Cc: Dusty Henderson <uniimitedpower59@yahoo.com>, "Johnson, Steffan" <jochnson.steffan@epa.gov>

Mike, Attached is the memo | sent earlier about testing the densified fuel log stove. And, yes, we are planning to do
{1.) a 1 hour preburn on "High" before the start of the high burn test, (2.) a filter set change at 60 minutes in Train 1 at
the end of the high burn test segment, (3.) collect all of the necessary data for B415 for CO and %OE, {4.) and reload
the stove (add a log or logs) sometime during the test. We will try to sort out when to add the extra Jogs during aging.

My thought is to add the log(s) at the end of the 2 h Med bumn segment. it only takes about 15-30 seconds to add a log,

so the impact on the data should be minimal So if you would add the logs at 176 minutes, the stove would have a
chance to recover by the next reading (180 minutes). {Remember that the added logs will be on top of the logs that are
actually burning at the bottom of the feed tube, so it will be a while before the added logs actually start to burn.) At
which time you would take the necessary readings and turn the stove to Low. That would make it easy to do the B415
entries,

Rafael, Dusty is bring the stove up to the lab today. We plan to set it up and start aging it as soon as it arrives, As
noted above we will try to sort out when to add the fogs during aging.. If all goes as planned we will do the integrated
test series next week, probably on Wed.

Any thoughts or input from either DC or RTP is welcome.

REGARDS. Ben
[Quoted text hidden)

TONEY DENSIFIED FUEL LOG TESTING PROTOCOL MEMO 4.30.16.doc
439K

Toney, Mike <Toney.Mike@epa.gov> Wed, Dec 28, 2016 at 8:48 AM

To: "Alben T. Myren Jr" <myren.ben@gmail.com>, "Sanchez, Rafael" <8anchez.Rafaei@epa.gov>
Cc: Dusty Henderson <unlimitedpower59@yahoo.com>, "Johnson, Steffan" <johnson.steffan@epa.gov>

Hi Ben,

| remember the email now. You are good to go.

From: Aiben T. Myren Jr [mailto:myren.ben@gmail.com]

Sent: Wednesday, December 28, 2016 11:44 AM

To: Toney, Mike <Toney.Mike@epa.gov>; Sanchez, Rafael <Sanchez.Rafael@epa.gov>

Cc: Dusty Henderson <unlimitedpowerS9@yahoo.coms; Johnson, Steffan <johnson.steffan@epa.gov>
Subject: Re: Test Protocol for the Densified Fuel Log Stove

[Quoted text hidden)

Alben T. Myren Jr <myren.ben@gmail.com> Wed, Dec 28, 2016 at 1:48 PM
To: "Toney, Mike" <Toney.Mike@epa.gov>
; .
Thank You! We will run the test on Wed of next week. Ben : é i % e L S
{Quoted text hidden] E"’Q ‘@ré '}Q Q—{ QE.,?' 7.5 “? LRTAT: Cgﬁejﬁ. é
A
T TP
{a Q&;ﬁ'ﬁ%ﬁﬁ
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WOOD BURNING HEATERS UNIT:509 OPTIMUM Densified Fuel Log Stove P.1 of 2

Test Method 28R for Certification and Auditing of Wood Heaters

SUMMARY RESULTS-DENSIFIED FUEL LOG HEATERS

Run Dry Burn Run Time Heat Output PM Emissions (g/h) CO Emissions (g/h) %OE (%) (B415) (HHV)
# Date Setting Rate (kg/h) (minutes) Btu/h 1st h Int. Avg. Segment Int. Avg. Segment Int. Avg.
1 1.9.17 High 2.319 60 33,114 1.503 70.51 78.3
1 1.9.17 Medium 2.899 120 42,099 96.32 79.6
1 1.9.17 Low 1.761% 180 25,198 104.79 78.4

Integrated Averages: 2.226 360 32,183 1.890 94.68 79.0

Note: (1.) There are no test runs in Dry Burn Rate (BDR) Categories 1 (<0.80 kg/h) and 2 (0.80-1.25 kg/h) because the
unit’s dry burn rate is controlled by its primary air control and combustion air fan, the density and size of the
fuel logs themselves, the amount of fuel remaining in the feed tube at any given time and how the fuel logs “settle”
in the feed tube. The logs are gravity fed and logs can “warp” and hang up in the feed tube which slows the DBR.

The weight of the logs left in the feed tube affects the feed rate because the weight pressing down from above is
what causes the burning end of a log to disintegrate into smaller pieces, i.e., the more weight, the faster the
disintegration, which allows more unburnt fuel to drop into the combustion chamber. The DBR data reflects this
operating scenario. When the “High” burn test segment was started, the unit had been burning for a little over 75
minutes (~15 minutes for ignition and 60 minutes for Preburn). A fuel log was added at approximately 5 minutes into
preburn, so at the end of the “High” burn segment there was enough room in the feed tube to add 2 logs (15.2 1bs.).
The DBR for the 60 minute “High” burn segment was 2.319 kg/h with a partially full fee tube. The DBR for the 120
minute “Medium” burn segment was which was started with a full feed tube was 2.899 kg/h. Even though the Primary Air
Control (PAC) setting had been reduced to the “Medium” setting, the DBR increased. That clearly shows how the amount
of fuel in the feed tube can impact the DBR and that the amount of primary air being pulled through the unit really
does not impact the DBR. The unit burned 13.5 lbs. in the 120 minute “Medium” burn test segment. At the end of the
Medium burn segment, the PAC was adjusted to the Low burn setting and 1 fuel log (8 1lbs.) was added at 20 minutes
into the “Low” burn test segment. The DBR immediately increased due to the extra weight in the feed tube and then
slowed as the amount of fuel in the feed tube decreased. (See Data Sheet #14, pages 4 of 7 and 5 of 7.) Additional
fuel (3.4 lbs, approximately *» a log, was added at 312 minutes because the DBR had dropped down to 0.1 1lb./ 5 minutes
and we were worried that the fire might go out. Again, as soon as fuel was added the DBR increased, but the increase
in the burn rate was not as great as when 2 logs were added, again showing how the amount of fuel in the feed tube
impacts the burn rate. (See Data Sheet #14, page 6 of 7.) The wild swings in combustion gas (CO2, 02 and CO)
concentrations also confirm that the amount of fuel in the feed tube is what really controls how this stove performs.
See Data Sheet #14, p4 of 7, at 205 and 210 minutes and look at the DBR and CO2 and CO concentrations. At 205
minutes the DBR was 0.1 1b and the CO2 and CO concentrations were 11.21 and 0.71% respectively. At 210 minutes the
DBR was 0.6 lbs. and the CO2 and CO concentrations were 11.76 and 0.85% respectively. When fuel is added the CO2



WOOD BURNING HEATERS UNIT:509 OPTIMUM Densified Fuel Log Stove P.2 of 2

concentration doesn’t change much. So this unit is really a Single Burn Rate Appliance (SBR) with a burn rate that
varies due to the amount of fuel remaining in the feed tube. Adjusting the PAC really has little or no affect on the
burn rate because the unit uses a combustion air fan to pull the combustion air through the unit and closing the PAC
creates a smaller orifice, but the fan just pulls the air through the orifice faster. Unlike most pellet stoves where

the speed of the combustion air fan is reduced as the fuel feed rate is reduced, the combustion air fan speed on the
Optimum remains the same.



509 OPTIMUM DENSIFIED FUEL LOG STOVE
INTEGRATED AVERAGE TEST RESULTS

Integrated averages are different from weighted
averages which are based upon the probability factors
listed in EPA M28/ M28R, Table 1 and the calculation
procedures shown in M28/ M28R Figure 28-5. Integrated
averages are based on the test data generated by the
test method itself (ASTM E2779) which requires that a
pellet heater be operated at three different settings,
each for a specific period of time, i.e., 1 h on High,
2 h on Medium and 3 h on Low. Since the sampling is
continucus for the 6 h test period stipulated in ASTM
E2779, the testing process “automatically” generates
the Integrated Average.

The integrated average particulate matter (PM) emission
rate (g/h) is

1.890 g/h.

The integrated average particulate matter (PM)
emissions (lbs./ MM Btu output) is

0.13 1b./MM Btu output
The integrated average overall HHV efficiency (%0OE) is

79.0%.

The integrated average overall LHV efficiency (%0OE) for
the is

85.6%.

The integrated average CO emissions (g/h) is

94.68 g/h

The integrated average CO emissions (g/ kg dry fuel) is

42 .52 g/ dry kg of fuel



—

509 OPTIMUM

P. 1 OF 1
SUMMARY OF ASTM E2515 PARTICULATE EMISSIONS SAMPLING TRAIN PERFORMANCE
Tl T2
RUN DBR CATCH SAMPLE SAMPLE AVG.% EMISSIONS CATCH SAMPLE SAMPLE AVG, % EMISSIONS Avg. %

# A{kg/hr) {mg) RATE (cfm) VOl (dscf) PROP {g/h) (mg) RATE (cfm) VOL(dscf) PROP g/h) g/h. DIFF
EPA 1 2.226 43.2 .539 173.086 99.973 1.975 39.6 .528 172.9842 99.966 1.805 1.890 4.50
SUMMARY OF ASTM E2515 AMBIENT AIR TRAIN 1 0-60 MINUTE
(ROOM BLANK) SAMPLING TRAIN PERFORMANCE DBR and PM EMISSIONS

RUN CATCH SAMPLE SAMPLE AMBTENT PM CONCENTRATION DBR CATCH EMISSIONS
# {mg) RATE {cfn) VOL. (dscf) {mg/dscf) Run # (kg/h) mg g/h

EPA 1 1.8 0.5245 174.665 0.010305 EPA 1 2.312 5.7 1.503



Run #

Particulate Emissions; _
Emission Rate: 3
Emission Factor:
(Dry fuel weight basis)
Efficiency Values: (CSA B415.10-1)
Combustion Efficiency: -
Heat Transfer Efficiency: HHV:
Heat Transfer Efficiency: LHV:
Overall Efficiency: HHV:
Overall Efficiency: LHV:
Heat Qutput:
Avg. EPA Btu/hr. for test cycle
Avg. B415 Btu/hr. for test cycle
Fuel Burn Rates: '~
Avg. Dry Burn Rate (Wet Basis)
Avg. Dry Burn Rate (Dry Basis)
PM Sampling Paf_ameters:
Avg. Tunnel Flow(Qsd):
Avg. Tunnel Velocity(Vs):
Pitot Correction Factor:
Total Sample Volume:
Avg. Sémpling Flow Rate:
. Avg. % Proportionality:
Total Particulate Catch:

l

Woodstove Data Summary

Unit: O gHimu wn

Page 1 of 3
WST2-Form 12 rev 112011

|.&Y _ ghr
0.88 g/kg
Q1.0 %
(~iRe; %
88. 2 %
36,0 %
8%.6 %
38,23 | Btu/hr,
32,185 Btu/hr,
2,359 2 kg/hr.
2,14 kg/hr.
131,542 dscfm
89,431 ft./min.
95603
' See ggaa, Fi1jed Suh*«#w ey od ASTM E E251S Fae Yeulde dscf
Em&%*; B Jﬁ%wﬁgw’&@ TTrea A %P“’}smﬁ“ﬂv’%mm ' cfm

%

mg



Run #

4

Fuel Moisture Content:
Kindling (Wet basis):
Pre Test Fuel (Wet basis):
Test Fuel (Wet basis):

Air/F uei Ratio:
1bs. ait/Ibs. fu¢1:.

Average Stack Gas Composition:
Avg. % CO,: .
Avg. % O3: (stochiometrically)
Avg. % CO:

Average.Stail.ck Gas Flow Rate:
Stack Flow Rate- EPA CMB
Draft (static):

Average Stack Gas Emission Factors:
CO: '

unit._(Jp hime A
Page 2 of*3

WST2-Form 12 Rev 112011

Woodstove Data Summary -
1 |
— %
— %
ANY | %
12,04
9.60 %
1.og %
oMHO v
dscfin
-, 08I0 in. H,O
4252 ¢/Kg
3448 g/hr.




Unit: O ?Limm«x

Page 3 of 3
WST2-Form 12 Rev 1112011

Woodstove Data Summary

Run # ,

Average Temperatures:
Stack Gas: 2040 °F
Stove Top: N [ : °F
Stove Left Sidewall: °F
Stove Back: °F
Stove Right Sidewall: - °F
Stove Bottom: . °F
Primary Combustion Chamber Gas: °F
Secondary Combustion Chamber Gas: °F
Catalytic Combustor Exit Gas: . °F
Stove Temperature Change: Y °F

Test Chamber Environment:
Avg. Barometric Pressure: 28119 in. Hg
Avg. Temperature: 1.5 °F
Avg. % Ambient Moisture: 880 ' % H0
Avg. % Relative Humidity: 4o, 258 % RH
Avg. Air Velocity: 20, 450 ft/sec
Avg. Dilution Tunnel Draft: 120D in/H,O

(If Applicable)

Test Fuel Weight and Burn Time:
Density (Dry basis): N { & : g/cm’
Coal Bed Weight: N /A Ibs.
Pre Test Fuel Weight (Inc. Kindling): &, | ibs.
Test Fuel Load Weight: 20,2 Ibs.
Total Test Cycle Burn Time: RO min.




AGING DATA

The Optimum Densified Fuel Log stove was aged by Myren
Consulting, Inc. The Aging installation configuration was the
same as the installation used during certification testing. During
Aging the stove was run on the Medium setting used during
certification testing and the temperature and the (wet) burn rate
data were coliected using a Data Acquisition System (DAS). The
Aging data was then transferred from the DAS spreadsheet to the
Aging data pages in this section. The dry burn rate (DBR) varies
during the aging process because the densified fuel logs
sometimes warp (bend) and then stick in the feed tube, slowing
the DBR. When the log(s) finally drop, the DBR will speed up for a
while.



PELLET STOVE AGING DATA
Woodstove Test Data Sheet #25P
WST5-Form 3A, Rev 12/15

Unit: gj}g":k -‘”ﬁ[ e it

Date(s): j2/ - '
Technicians: £S5 474
Page: [/  of  #

T/Ck |
HOUR |40 {6 POUNDS |-STACK
# DATE | TIME BURNT TEMP COMMENTS
| |2/s|ld00 | 15 Q4G ||| Fre Shieveo @ 1iom AU
2 Beo| F2. 348
3 Mool &7 | 5 |12 Added 20,2 [hs (3 /s
f 1So0| 8 34¢
s oo | 7.3 332
b lToo| 45 | I3 -
1 V[ 18ae] %9 278 fﬁ'_@ 114 Jbs ze(,i«:qﬁgéj 29 lhs &
g 112/8111ve A 290 Fire, T4 ﬁ.z!tﬁ_@g looe
q oo | HS |63 7852 |  jo:zY
le; 1300| 9.9 %09 |
¥ MHop| 28§ | 5% ,
4 Koo | HS5 [ %08 []]150F added 23908 lbs
K lboo| 52 | 284 |
iy Foo| GO S
15 Boo| Y6 976
I [ 190] 23 | 76 [|[1905 added 15 625 Jhs
i 2000 ¢ E11
!é Q’OO éﬁ 390
9 Moo| S 256
2% V 20| 38 9%
2l jeo [lese| 6 JHO ||| Fice Shhwiea @ 990
41 [ |uso| 573 299 |][a vl o lons + 27 lhs I
X S| 5.9 313 1310 Rded 15.886 Jhs,
24 13S0 | 5.5 30!
2 Mool 99 2He
L 1sso| 8.3 356
¥4 G0 6.2 029
43 150 2.9 7o ||| Mded 8.018 lbs@ 1545
44 v |\8s0]| B 250




Unit; Oﬁ ki M
PELLET STOVE AGING DATA  Date(s): {2 /98, 7,30, 3T BT _1; / 7
Woodstove Test Data Sheet #25P Technicians: iﬁ T ATH

WST5-Form 3A, Rev 12/15 Page: & of &
T/C# |
20]fe POUNDS { STACK
DATE | TIME BURNT TEMP COMMENTS
12Eol1ase 62 | 329
oSl bl 3 4G
v (50| 28 | 282 [I1/1586¢ Jbs & foms 42 a&z’t
PTEARR Y S‘L{ g‘_"fz f"“fr@ wi‘g}éﬁjﬁédf @y @i
e | 34 O QHS  Added 15.80% iz,
130] 1 1217 190 Added 2620 /hs.
330|971 200
9% 29 | 264 [ll14se /MM IS Y58 e
1530 (.4 213,
30| 3.3 2o
(120 | S8 430
'\i/, !Sw@ 20 ALY
HE s | 68 253 ||| Fiee Shedod @ 1105
e ] o3 T3y [[[9477ee the bowe & 5.2 fls Aoldla
yos | 82 249 1312 0dded I log- 2882 [l
iso5 | 6B | 318 111532 Aded 9 )ois - Is. %66 Jhd,
s | 50 347 N
AN 349 111136 Added 2 s 14340 Js
1805 | 6.5 246 dJ |
0s | 9.6 323 N )
005 | 9, 303 ||[lol Rided 2 foqs 1524 s
V s | 67 | 32 h




MYREN CONSULTING, INC

Manufacturer: 509 FAB
Model: PRESTO LOG
Date: 1917
Run: EPA 1
Control #:
Test Duration: 360

Output Category: INTEGRATED

~ Test Results in Accordance with CSA B415.1-09

Technicians;

VERSION:

HHV Basis LHV Basis
Overall Efficiency 79.0% 85.6%
Combustion Efficiency 97.0% 97.0%
Heat Transfer Efficiency, 81% 88.2%
Output Rate (kJ/h)] 33,027 32,183 (Btu/h)
Bum Rate (kg/h) 223 4.91 (Ib/h}
mput (kJih)| 42,945 40,738 {Btuih)
T TestLoad Weight (dry kg)]  13.36 20.44 [ drylb |
MC wet (%) 5.63
MC dry (%) 5.97
Particulate (g)|  11.33945
€0 (g) 568
Test Duration (h) 6.00
Emissions| Particulate [
g/iMJ Output 0.06 2.79
g/kg Dry Fuel 0.85 42.52
g 1.89 94.68
1b/MM Btu Output 0.13 6.49
[ AiriFuel Ratio (AJF)| 12.14)
2.2 1211412008

ATMYREN




Default Fue| Values

D.Fir Qak

19,810 19,887

4B.73 50
8.87 6.6
43.9 429
0.5 0.5

Note 1. For other fuels, use the heating value and
fuel commposition determined by analysis of fuel
sample in accordance with Glause 9.2,

Note 2: In cases where the "Fuel Weight
Remaining"” is the sama for thrae or mare readings
i & row, a "divide by zero emror” will ocowr in the
calculation sheet. in such cases, adjust the weight
values by interpolation between the first occurencs
and the next reading showing a decrease in weight.

VERSION: 2.2 1211442009
Manufacturer: 509 FAB Appliance Type: NON CAT (Cat, Non-Cat, Pellet)
Model: PRESTO LOG
Date: 1.9.17 Temp. Units F {ForCy
Run; EPA 1 WelghtUnits b (kgorib)
Control # HHV (kJikg}
Test Duration: 360 %C
Output Category: INTEGRATED Fuel Data %H
D. Fir %0
Wood Molsture (% wet): 563 HHV 19,288 kJ/kg “%Ash
Load Walght (Ib wet): 3.20 %G  50.81
Burn Rate (dry kg/h): 2.23 %H 69
Total Particulate Emissions: 11.33945 g %0 41.88
Y%eAsh 0.41
Averages 0.40 9.66 11.08 30404 7245
Temp. (°F}
Elapsed Fuel Weight Flue Gas Composition (%) Flue Room
Tirne {min}) Remalining {Ib) co 2 0. Gas Temp
[} 31.20 0.1 10,80 10.00]  3270] 620
5 30.60 0.43 12.72 8.01 336.0 64.0
10 29.90 0.43 11.63 9.10 3400 65,0
15 29040 0.11 10.91 9.98 342.0 65.0
20 28.80 0.08 10,46 10.44 342.0 66.0
25 28.30 0.08 9.92 10.68 342.0 67.0
30 27.70 0.10 9.77 11.12 341.0 68.0
35 27.10 0.17 10.71 10,15 340.0 68.0
40 26.80 0.12 9.24 11.64 338.0 69.0
45 26.50 0.2 9.00 11.84 336.0 70.0
50 26.20 0.36 ©6.83 13.93 3320 71.0
55 2600 0.56 6.93 13.74 326.0 70.0
60 2580 0.98 6.06 14.39 321.0 70.0
65 25.30 0.87 14.17 B.34 318.0 71.0
70 24.70 0.06 12.67 8.24 320.0 73.0
75 24.10 0,05 11.41 9.51 320.0 73.0]
a0 2340 0,33 10.74 10.04 321.0/ 73.0
85 22.80 0.08 9.62 11.28 322.0 73.0
20 22.20 0.10; 9.57] 11,32 323.0 74.0
95 21.60 0.08 9,92 10.98 322.0 74.0
00 20.50 0.13 11.85 9.03 321.0 74.0
105 20.40 0.18 11.36 $.49 322.0 74.0
110 12,90 0.10 10.94 3.95 323.0 74.0
115 19.40 0.11 9.77 11.12 323.0 74,0
120 18.80 0.16 10.41 10.45 323.0 74.0/
125 18.30 1.03 10.98 9.45 323.0 74,01
130 17.70 0.22 1111 9.72 325.0 74.0/
135 17.00 0.85 13.69 6.83 7.0 74.0
140 16,30 0.86 12.72 7.79 331.0 74.0
145 15,80 0.25 10.91 9.91 334.0 74.0
150 15.30 1.20 12.00 B8.34 337.0 74.0/
155 14.70 0.25 10.74 10.08 338.04 73.0
160 14.30 0.57 10.46 10.20 330.0 74.0
165 13.80 0.12 10.19 10.69 330.0 73.0
170 13.20 011 10.11 10.78 338.0 73.0
175 12.50 0.13 8.03 12.85 335.0 73.0
180 12.30 0.15 5.86 15.01 328.0 73.0




185 12.10 0.28 7.23 13.57 311.0 73.0
190 11.90 0.12 9.77 11.11 300.0 73.0
195 11.70 0.28 7.73 13.07 291.0 73.0
200 11.50 0.56 4.52 16.14 283.0 73.0
205 11.40 0.71 11.21 9.38 282.0 73.0.
210 10.80 0.85 11.76 8.76 279.0 74.0
215 10.50 1.10 11.33 0.06 280.0 74.0
220 9.90 2.34 12.18 7.58 282.0 73.0
225 0.40 2.42 13.12 6.61 287.0 74.0
230 8.90 1.20 10.84 9.50 289.0 74.0
235 8.40 0.10 10.66 10.23 289.0 74.0
240 8.00 1.64 12.35 7.77 291.0 75.0
245 7.30 0.2 12.3 8.54 294 74
250 6.80 0.29 10.86 9.935 295 74
255 6.40 01 8.87 12.02 295 75
260 5.90 0.12 8.52 12.36 293 75
265 5.60 0.15 7.85 13.015 290 75
270 5.20 0.16 7.46 13.4 287 74
275 4.80 0.19 6.96 13.885 283 75
280 4.50 0.19 6.46 14.385 278 74
285 4.30 0.21 7.68 13.155 273 74
290 4.00 0.22 7.06 13.77 269 74
295 3.70 | 0.43 10.31 10.415 287 74
300 3.50 0.19 9.52 11.325 265 74
305 3.40 0.38 7.53 13.22 263 73
310 3.30 0.59 5.74 14.905 261 73
315 3.00 0.22 9.49 11.34 262 73
320 2.50 0.26 8.13 12.68 261 73
325 2.10 0.37 10.02 10.735 259 73
330 1.70 | 0.73 9.2 11.375 259 72
335 1.50 | 0.31 10.26 10.525 260 73
340 1.20 0.14 9.97 10.9 261 73
345 0.90 | 0.11 7.75 13.135 262 73
350 0.40 0.14 6.36 14.51 262 73
355 0.10 0.18 552 15.33 260 73
360 0.00 0.23 4.27 16.555 256 73




Er Calc Sheet

Unit: Lj {j t‘}”‘i SOV A,
Run:_Efgé ! (,? ”-ﬂ;’@

Date: //q//?'

Cs = K2 x (Mn/ Vstd)

= .001 ( / ) =

Er = (Cs—Cr) x Qsd X ©

T[ I, SL\Q':I T r":;:rg-ﬂﬁ_ i}(pxﬂﬁgﬁwﬁ
T 10829V ¢

1 aHS



VERSION:

MYREN CONSULTING, INC

Manufacturer: 509 FAB Technicians:
Model; PRESTO LOG
Date: 1.9.17
Run: EPA 1
Control #:
Test Duration: 60
Output Category: HIGH BURN
Test Results in Accordance with CSA B415.1-09
o HHV Basis LLHV Basis
Overall Efficiency 78.3% 84.8%
Combustion Efficiency 98.0% 98.0%
Heat Transfer Efficiency 80% 88.6%
Output Rate (kJ/h)] 34,908 33,114 (Bturh)
Burn Rate (kg/h) 2.31 510 (Ibth)
Input (kJ/h) 44,597 42,305 {Btu/h)
Test Load Weight (dry kg) 2.31 5.10 [ drylb |
MC wet (%) 5.629
MC dry (%) 5.96
Particulate (g ) 1.5026
CO (g) 71
Test Duration (h) 1.00
Emissions| Particulate GO
g/MJ Output 0.04 2.02
gikg Dry Fuel 0.65 30.49
gh 1.60 70.51
Ib/MM Btu Output 0.10 4.69
| Air/Fuel Ratlo (N'F)] 12.34]

232

1211412009

ATMYREN




VERSION: 2.2 1211412008
Manufacturer: 509 FAB Appliance Type: NON CAT (Cat, Non-Cat, Pellet)
Model: PRESTO LOG
Date: 1.9.17 Temp. Units F {F or C) Default Fuel Values
Run: EPA 1 Weight Units Ih {kg or ib) D. Fir Oak
Control #: HHV (kJ/kg) 19,810 19,887
Test Duration: 60 %C 4873 50
Output Category: HIGH BURN Fuel Data %H 6.87 6.6
b. Fir %0  43.9 429
Wood Moisture (% wet): 5.83 HHV 19,288 kJ/kg %Ash 0.5 0.5
Load Weight (lb wet): 5.40 %C 50.81
Total P:;:Lg?:e E(:Hr:skigl:; 15202; g ;zg E:?_aa Note 1: For _qther fuels, use the heating value and
% Ash 0.41 fuel composition determined by analysis of fuel
sample in accordance with Clause 9.2.
Averages 0.29 9.62 11.18 335.62 67.31
Temp. (°F) ; . -
Elapsed FuelWeight  Flue Gas Composition (%)  Flue  Room g:‘rﬁafn‘;';cfssﬁfe";g;’: e e eight readings
Time (min) _ Remaining(lb)  CO co, 0, Gas  Temp in a row, a "divide by zero error” wilt occur in the
0 5.40 0.11 10.89 10.00]  327.0 62.0 calculation sheet. In such cases, adjust the weight
5 4.80 0.43 12.72 8.01 336.0 64.0 values by interpolation hetween the first occurence
10 410 0.43 11.63 9.10 340.0 65.0 and the next reading showing a decrease in
15 3.60 0.11 10.91 9.98 342.0 65.0 weight.
20 3.00 0.09 10.46 10.44 342.0 66.0
25 2.50 0.08 992 10.98 342.0 67.0
30 1.90 0.10 9.77 11.12 341.0 68.0
35 1.30 0.17 10.71 10.15 340.0 68.0
40 1.00 0.12 9.24 11.64 338.0 69.0
45 0.70 0.20 9.00 11.84 336.0 70.0,
50 0.40 0.38 6.83 13.93 332.0 71.0
55 0.20 0.55 6.93 13.74 326.0 70.0
60 0.00 0.93 6.06 14,39 321.0 70.0
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VERSION:

MYREN CONSULTING, INC

Manufacturer: )9 FABRICATORS Technicians:
Model: MODEL 1
Date: 1.9.17
Run: EPA 1
Control #:
Test Duration: 120
Output Category: MEDIUM
Test Results in Accordance with CSA B415.1-09
HHV Basis LHV Basis
Overall Efficiency 79.6% 86.3%
Combustion Efficiency 97.7% 97.7%
Heat Transfer Efficiency 81% 88.3%
Output Rate (kJ/h) 44,379 42,099 (Btu/h)
Burn Rate (kg/h) 2.89 6.37 (Ib/h)
Input (kJd/h) 55,747 52,882 (Btu/h)
Test Load Weight (dry kg) 5.78 12.74 | drylb |
MC wet (%) 5.629
MC dry (%) 5.96
Particulate (g ) N/A
CO (9) 193
Test Duration (h) 2.00
Emissions| Particulate CO
g/MJ Output #VALUE! 2.17
g/kg Dry Fuel| #VALUE! 33.33
g/h #VALUE! 96.32
Ib/MM Btu Output #VALUE! 5.04
Air/Fuel Ratio (A/F)] 11.14]

22

12/14/2009

ATMYREN




VERSION: 2.2 12/14/2009

Manufacturer: 509 FABRICATORS Appliance Type: NON CAT (Cat, Non-Cat, Pellet)
Model: MODEL 1
Date: 1.9.17 Temp. Units F (ForC) Default Fuel Values
Run: EPA 1 Weight Units Ib (kg or Ib) D. Fir Oak
Control #: HHV (kJ/kg) 19,810 19,887
Test Duration: 120 %C  48.73 50
Output Category: MEDIUM Fuel Data %H 6.87 6.6
D. Fir %0 43.9 42.9
Wood Moisture (% wet): 5.63 HHV 19,288 kJ/kg %Ash 0.5 0.5
Load Weight (Ib wet): 13.50 %C 50.81
Burn Rate (dry kg/h): 2.89 %H 6.9 -
Total Particulate Emissions: N/A g %0 41.88 Note 1. For'o'ther fuels,'use the heatlng value and
%Ash 041 fuel composition determl_ned by analysis of fuel
sample in accordance with Clause 9.2.
Averages 0.36 10.61 10.15 326.96 73.36
. . Temp. (°F) Note 2: In cases where the "Fuel Weight
Elapsed Fuel Weight Flue Gas Composition (%) Flue Room Remaining" is the same for three or more readings
Time (min) Remaining (Ib) CcO CO, O, Gas Temp in a row, a "divide by zero error* will occur in the
0 13.50 0.98 6.06 14.39 321.0 70.0 calculation sheet. In such cases, adjust the weight
5 13.00 0.87 14.17 6.34 318.0 71.0 values by interpolation between the first occurence
10 12.40 0.06 12.67 8.24 320.0 73.0 and the next reading showing a decrease in weight.
15 11.80 0.05 11.41 9.51 320.0 73.0
20 11.10 0.33 10.74 10.04 321.0 73.0
25 10.50 0.08 9.62 11.28 322.0 73.0
30 9.90 0.10 9.57 11.32 323.0 74.0
35 9.30 0.08 9.92 10.98 322.0 74.0
40 8.60 0.13 11.85 9.03 321.0 74.0
45 8.10 0.18 11.36 9.49 322.0 74.0
50 7.60 0.10 10.94 9.95 323.0 74.0
55 7.10 0.11 9.77 11.11 323.0 74.0
60 6.50 0.16 10.41 10.45 323.0 74.0
65 6.00 1.03 10.98 9.45 323.0 74.0
70 5.40 0.22 11.11 9.72 325.0 74.0
75 4.70 0.85 13.69 6.83 327.0 74.0
80 4.00 0.86 12.72 7.79 331.0 74.0
85 3.50 0.25 10.91 9.91 334.0 74.0
90 3.00 1.20 12.00 8.34 337.0 74.0
95 2.40 0.25 10.74 10.08 338.0 73.0
100 2.00 0.57 10.46 10.20 339.0 74.0
105 1.50 0.12 10.19 10.69 339.0 73.0
110 0.90 0.11 10.11 10.78 338.0 73.0
115 0.20 0.13 8.03 12.85 335.0 73.0
120 0.00 0.15 5.86 15.01 329.0 73.0




VERSION:

Manufacturer:
Model:

Date:

Run:

Control #:

Test Duration:
Output Category:

MYREN CONSULTING, INC

509 FAB Technicians:

MODEL 1
1.9.17
EPA1

180
LOW

Test Results in Accordance with CSA B415.1-09

HHV Basis LHV Basis
Overall Efficiency 78.4% 85.0%
Combustion Efficiency 95.8% 95.8%
Heat Transfer Efficiency 82% 88.7%
Output Rate (kJ/h) 26,563 25,198 (Btu/h)
Burn Rate (kg/h) 1.76 3.87 (Ib/h)
Input (kJd/h) 33,861 32,121 (Btu/h)
Test Load Weight (dry kg) 5.27 11.61 | drylb |
MC wet (%) 5.629
MC dry (%) 5.96
Particulate (g ) N/A
CO (g) 314
Test Duration (h) 3.00
Emissions| Particulate CO
g/MJ Output| #VALUE! 3.95
g/kg Dry Fuel| #VALUE! 59.69
g/h #VALUE! 104.79
Ib/MM Btu Output #VALUE! 9.17
Air/Fuel Ratio (A/F)] 13.12]

22

12/14/2009

ATMYREN




VERSION: 2.2

12/14/2009

Default Fuel Values

HHV (kJ/kg)
%C

%H

%0

%Ash

D. Fir Oak

19,810 19,887

48.73 50
6.87 6.6
43.9 42.9
0.5 0.5

Note 1: For other fuels, use the heating value and
fuel composition determined by analysis of fuel
sample in accordance with Clause 9.2.

Note 2: In cases where the "Fuel Weight
Remaining" is the same for three or more readings
in a row, a "divide by zero error" will occur in the
calculation sheet. In such cases, adjust the weight
values by interpolation between the first occurence
and the next reading showing a decrease in
weight.

Manufacturer: 509 FAB Appliance Type: NON CAT (Cat, Non-Cat, Pellet)
Model: MODEL 1
Date: 1.9.17 Temp. Units [ (ForC)
Run: EPA 1 Weight Units b (kg or Ib)
Control #:
Test Duration: 180
Output Category: LOW Fuel Data
D. Fir
Wood Moisture (% wet): 5.63 HHV 19,288 kJ/kg
Load Weight (Ib wet): 12.30 %C 50.81
Burn Rate (dry kg/h): 1.76 %H 6.9
Total Particulate Emissions: N/A %0 41.88
%Ash 0.41
Averages 0.48 8.83 11.87 278.59 73.62
Temp. (°F)
Elapsed Fuel Weight Flue Gas Composition (%) Flue Room
Time (min) Remaining (Ib) co CO, O, Gas Temp
0 12.30 0.15 5.86 15.01 329.0 73.0
5} 12.10 0.28 7.23 13.57 311.0 73.0
10 11.90 0.12 9.77 11.11 300.0 73.0
15 11.70 0.28 7.73 13.07 291.0 73.0
20 11.50 0.56 4.52 16.14 283.0 73.0
25 11.40 0.71 11.21 9.38 282.0 73.0
30 10.80 0.85 11.76 8.76 279.0 74.0
35 10.50 1.10 11.33 9.06 280.0 74.0
40 9.90 2.34 12.18 7.59 282.0 73.0
45 9.40 2.42 13.12 6.61 287.0 74.0
50 8.90 1.20 10.84 9.50 289.0 74.0
55) 8.40 0.10 10.66 10.23 289.0 74.0
60 8.00 1.64 12.35 7.77 291.0 75.0
65 7.30 0.20 12.30 8.54 294.0 74.0
70 6.80 0.29 10.86 9.94 295.0 74.0
75 6.40 0.10 8.87 12.02 295.0 75.0
80 5.90 0.12 8.52 12.36 293.0 75.0
85 5.60 0.15 7.85 13.02 290.0 75.0
90 5.20 0.16 7.46 13.40 287.0 74.0
95 4.80 0.19 6.96 13.89 283.0 75.0
100 4.50 0.19 6.46 14.39 278.0 74.0
105 4.30 0.21 7.68 13.16 273.0 74.0
110 4.00 0.22 7.06 13.77 269.0 74.0
115 3.70 0.43 10.31 10.42 267.0 74.0
120 3.50 0.19 9.52 11.33 265.0 74.0
125 3.40 0.38 7.53 13.22 263.0 73.0
130 3.30 0.59 5.74 14.91 261.0 73.0
135 3.00 0.22 9.49 11.34 262.0 73.0
140 2.50 0.26 8.13 12.68 261.0 73.0
145 2.10 0.37 10.02 10.74 259.0 73.0
150 1.70 0.73 9.20 11.38 259.0 73.0
155 1.50 0.31 10.26 10.53 260.0 73.0
160 1.20 0.14 9.97 10.90 261.0 73.0
165 0.90 0.11 7.75 13.14 262.0 73.0
170 0.40 0.14 6.36 14.51 262.0 73.0
175 0.10 0.18 5.52 15.33 260.0 73.0
180 0.00 0.23 4.27 16.56 256.0 73.0




MYREN CONSULTING, INC.
Dilution Tunnel Traverse Data with 8

" Point

wW-1
2
Center
3 .
4

s-1
2
Center
3
4

BP = X

Unit: O¢f+ nonr~
Run #: ©¢€a !

Traverse Points Rev: 1.7.12 Date: '[9 /({7 |
Technicians: 47+ ,E55
: : TIME S (VoD
Location Ap \‘Aptrav Ap \/Apmt - Tivay Toent Pg
0.5" oz BRI a9
1.5 10%9 99X x ol
Center 04 202 (02— —_
4.5 el e 102
5.5 103'2 .!7!')( ‘,O‘
0.5 . 0D 100 j ol
1.5 . oD 200 10
Center X .02 197 ¥ lo2- —_
4.5 03 Jan”” 1o\
5.5 1059 AT A 082
ot
Totals iﬁms’q( -Zﬂ‘?‘x‘/ 309 ol 204 o
Average A0 X %95 ~ 10 A oz )(. “
°R = (°F + 460) sl * 5,2 X
A7 _“Hg Ps = BP + (-Pg/13.6) =23\ + (_~~ /13.6) = 22,17 ™ Hg

LEAK CHECKS: Manometer Level: oE/ z-eioed: U\/—/ Tech: f—;@

Pg Leg: Pre Test:
Post Test:
Velocity Head Leg:

Pressure:s.|,90 " H,O Movement: .gu? “” H,O Tech:

Pressure: 7,490 ” H,0 Movement: .00 ” H,0 Tech: _

Pre Test: Pressure: 7,020 " H,0 Movement: .c0O 7 “H,0 Tech:

Post Test: Pressure: )30 ” H,0 Movement: 000 “ H,0 Tech: 2@ :



MYREN CONSULTING , INC. ASTM E2515 DATA SHEET # 5-2 ©PAGE 2 OF 2

DILUTION TUNNEL GAS VELOCITY & VOLUMETRIC FLOW RATE CALCULATIONS

Rev 6/6/11
ONIT: O pve~ pare: ‘[4[17 RON #:_EPA \ TECHNICIAN(S) : AT w~
‘ R %4
Average Gas Velocity in the Dilution Tunnel Vstrav (EPA M2 EQN 2-9, ASTM E 2515 EQN 7)
_ . 7
f_ — : 5—1_0,[\\ Ts °A ‘/g
(9) Vstrav = (85.49) ( 4.99 cp) (L1410 x Vap m,0) {1) | = 138823 teps
o {4} (2. V7] Ps “Hg) (28.78 1b./ 1b. mole) {5}
/ b4 - 13)
(98) vs = (13 Y482 £pe) (60) = R0b, B9Y £pm o
. (51 {31 ' o |
Gas Velocity in the Center of the Dilution Tunnel - Vscent (EPA M2 EQN 2-0, ASTM E 2515 EQN 7)
- Tl T Ts °A )(
(9) Vscent = (85.49) (_0.99 cp) (1395 X +&F ~m,0) (1] =14, Qﬁ"ﬂ"? £ps
P ) (2%\7)  ps "Hg) (28.78 1b. / 1b. mole) {5}
d | 2 {3}
(on) vs = (_I4.05797] zps)(60) = F4Z M8 . fpm
{5} {3} ' : ,
EPA M5Gl Section 4. 2 2, ASTM E 2515 EQN 1 Mjustmen; Factor for Center of Tunnel Pitot Tube Location
Fp = Vstrav/ Vscent = 1%, ’"1"{32& + H.087977 = qg{-ﬂ_{»ﬂ?-?___
- {5} {5}
Average Stack Gas Dry Volumetr:.c Flow Rate - Qsd (EPA M2 EQN 2-10, ASTM E 2515 EQN 3)
(10) Qsd = 3600(1 - 0.02 Bws) (|3, E\ﬁéfps){ S £¢2) £ (528 °a) (_2F\"T  Ps vwmgy/( Slol. T, °A) (29.92" Hg) =
{4} {3} {1}
%2 5! St:l }Sscfhr (or dscfh) )

(mm %&5 1. S0 dsefbr < 60 = 1% 7, 505  dscfmin (or dscem)

{3} {2}
Note: Number in { } under blank line=z denotes number of decimals to be used. If a blank calls for an answer
already calculated, use the number of decimals previously specified for that answer.




DILUTION TUNNEL CALCULATIONS

411510, Ms=28.78, Bws=2.0%
File Name:
Manufacturer:
Model Number:;
Lab Name:
Test Date:
Run Number;
Meter Box Y Factor:
Barometric Pressure (in Hg):
Dry Gas Meter Temp{avg.}(F):
Delta H(Avg.)(in H2)):
Gas meter initial reading:
Gas meter final reading:
Total Particulate Catch(mg):
Sampling Flow Rate(cfm):

Tunnel Flow (Qsd) (dscfm)
Emissicn Rate(g/hr):
Emission Factor{g/kg)
Avg. of Delta P Sg. Roots:
Vs (Avg.)(ft/min);
Tunnel Avg. Temperature (F):
Test time(min):
Fuel Load: {Ibs. Dry):
Wood moisture(%owet):
Burn rate{dry kg/hr):
Sample Volume (dscf)
Avg. Tunnel Static (<inch H20):;
Room Blank Catch (mg/dsch):
Total PM Emissions(Er))(g):
Pitot Correction Factor;
Front Fiiter Number-
Back Filter Number:
Beaker number:
PRELIMINARY RESULTS
FINAL RESULTS:
DATA SUMMARY
MODEL.:
RUN:
DATE:
DBR;
EMISSION RATE (g/hr)(unadj):
EMISSION FACTOR {g/kg):
AVG. % PROPORTIONALITY :

EPA1 T1

MYREN CONSULTING CERTIFICATION TEST DATA

6" Tunnet
EPA1 T1 PITOT GAS GAS GAS Tunnel
509 FAB RUN| DELTAP| TNL METER METER| METER | TUNNEL | PROP| dDGM | Static
OPTIMUM | TIME{(in H20) | TEMP RDG TEMP | DELTA H [VELOCITY| RATE | vol std | (- Inch
MYREN {min}) {°F) {ft3) (°F) | (in.H20) | (f/min) | (%) (ft3) | H2O)
1.9.17 0 0.040 102 415,100 60 0.90 808.79 0.000
EPA1 T1 10 0.040 104 420,387 B5 0.90 809.51 | 106.4 | 4.912| 0.000
0.9743 20 0.040 107 425719 69 0.0 811.30 | 1058 4.912] 0.000
28.179 30 0.040 107 431.043 73 0.90 812.38 | 104.21 4.867] 0.000
84 40 0.040 107 436.308 76 0.90 §12.38 | 103.3| 4.863| 0.000
0.900 50 0.040 105 441778 79 0.90 81166 | 102.5| 4.859{ 0.000
415.1000 60 0.040 105 447 174 81 0.90 81095 | 101.8]| 4.851] 0.000
609.0750 70 0.040 106 452,570 83 0.90 811.30 | 101.2| 4.833] 0.000
43.2 80 0.040 106 458.000 83 0.90 811.66 | 101.5] 4.854] 0.000
0.539 90 0.040 106 463.391 84 0.90 811.66 | 100.7| 4.820] 0.000
100 | 0.040 108 468.795 84 0.80 811.66 | 100.8| 4.827| 0.000
137.562 110 | 0.040 106 474.186 84 0.90 81166 | 100.3| 4811} 0.000
1.975 120 { 0.040 106 479.577 85 0.90 81166 | 100.3[ 4.811] 0.000
0.887 130 | 0.04D 105 484,960 85 0.90 B11.30 | 99.9 | 4.799]| 0.000
0.2000 140 | 0.040 107 490.315 85 0.90 811.66 | 99.3 | 4.770] 0.000
809.431 150 | 0.040 107 495.675 86 0.90 812.38 | 995 4.774] 0.000
102.892 160 | 0.040 108 500.976 86 0.90 81274 | 983 | 4.717{ 0.000
360 170 | 0.040 107 506.254 87 0.90 812.74 | 976 | 4.693] 0.000
20.4430 180 | 0.040 106 511.677 87 0.90 812.02 | 100.0| 4.817| 0.000
5.830 190 | 0.040 100 517.084 87 0.90 809.51 | ©9.1 4.788| 0.000
2.226 200 | 0.040 99 522.509 87 0.90 806.98 | ©9.1 4.814] 0.000
173.086 210 | 0.040 99 527968 87 0.90 806.63 | 99.8 | 4.845| 0.000
0.0000 220 | 0.040 100 533.370 87 0.90 806.99 | 989 | 4.794} 0.000
0.010305 230 | 0.040 102 538.737 88 0.90 808.07 § 98.2 | 4.759[ 0.000
11.8499 240 | 0.040 103 - 544197 88 0.90 809.15 | 999 | 4.837] 0.000
0.95663 250 0.040 103 549.616 88 0.90 809.51 99.2 4.800] 0.000
365, 3587 260 { 0.040 102 555.018 89 0.90 809.15 | 986 | 4.781] 0.000
364, 366 270 | 0.040 102 5680.417 89 0.90 808.79 | 98.3 | 4.774| 0.000
57,56 280 | 0.040 101 565.813 89 0.90 80843 | 8.2 | 4.771] 0.000
290 | 0.040 100 571.222 &9 0.90 807.71 98.3 | 4.783] 0.000
AUDITED 300 | 0.040 98 576.637 89 0.90 808.63 | 98.3 | 4.788| 0.000
310 | 0.040 g8 582.031 89 0.90 80591 97.8 | 4.770] 0.000
OPTIMUM 320 ] 0.040 97 587 441 89 0.90 80555 | 98.1 4.784| 0.000
EPA1 T1 330 | 0.040 97 592.858 88 0.80 80518 | 984 | 4.794| 0.000
1.9.17 340t 0.040 98 598.255 88 0.90 805.55 | 983 | 4.781| 0.000
2.226 350 | 0.040 98 603.665 88 0.90 805.91 985 | 4.792] 0.000
1.9750 360 [ 0.040 97 609.075 88 0.90 80555 | 985 | 4.792| 0.000
0.8873 370
99.973 380

SQUARE
ROCT
DELTAP
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.206000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
.20000
0.20000
0.20000

DRY GAS
METER
READING
(M3)




DILUTION TUNNEL CALCULATIONS
1\25\09, Md=28.56, Bws=4% 6" Tunnel

EPA1 T1 0-601.9.17

MYREN CONSULTING CERTIFICATION TEST DATA

File Name: EPA1 T1 0-80 PITOT GAS GAS GAS Tunnel DRY GAS
Manufacturer: 500 FAB RUN{ DELTAP| TNL METER METER| METER | TUNNEL | PROP | dDGM | Static |SQUARE METER
Model Number:  OPTIMUM ] TIME| (- INCH | TEMP RDG TEMP | DELTA H [VELOCITY| RATE | volstd | (-Inch| ROOT RDG
Lab Name: MYREN {min) H20) | (°F) (ft3) {°F) | (in.H20) | (ft/min) (%) {ft3) H20) | DELTAP {m3)
Test Date: 1.9.17 o] 0.040 102 415,100 60 0.90 812.10 0.000 | 0.20000
Run Number; EPA1 T1 0-6 10 0.040 104 420.387 65 0.90 818.50 102.5 | 4.910 | 0.000 | 0.20000
Meter Box Y Factor: 0.9743 20 0.040 107 425.719 69 0.90 820.32 101.6 | 4.909 | 0.000 | 0.20000
Barometric pressure (in): 28.165 30 0.040 107 431.043 .73 0.90 821.41 100.0 | 4.865 | 0.000 | 0.20000
Gas meter temp (ave): 72 40 0.040 107 436.398 76 0.90 821.41 899.2 4.861 | 0.000 [ 0.20000
deita H(avg): 0.900 50 0.040 105 441.778 79 0.90 820.68 98.4 4.857 | 0.000 | 0.20000
Gas meter initial reading:  415.1000 60 0.040 105 447174 81 0.90 819.96 97.7 4.848 | 0.000 | 0.20000
Gas meter final reading:  447.1740
Front catch (acetone) mg: 7.1 80
first filter catch (mg): -1.4 80
second filter catch (mg): [¢] 100
Tunnel Flow (Qsd) {dscfm) 135.735 110
Emission Rate(g/hr); 1.503 120
Emission Rate{M5H) : 2.552 130
Avg. of Delta P Sqg. Roots: 0.2000 140
Vs {Avg.)(ft/min): 819.196 150
Tunnel Avg. Temperature (F): 105.286 160
Test time{min): 60 170
Fust Load(lb. wet): 5.400 180
Wood moisture(%%wet): 5.630 190
Burn rate(dry kg/hr): 2.312 200
Sample Volume (dsch 29.260 210
Avg. Tunnel Static (-inch H20): 0.0000 * 220
Room Blank Catch {mg/dscf): 0.010305° 230
Emission Factor (g/kg): 0.6500 : | 240
Pitot Correction Factor: 0.95663 250
front filter number 365 260
back fitter number 384 270
Beaker Number: 57 280
PRELIMINARY RESULTS 2080
FINAL RESULTS: AUDITED 300
DATA SUMMARY 310
MODEL: OPTIMUM 320
RUN: EPA1 T1 060 330
DATE: 1.9.17 340
DBR: 2.312 350
EMISSION RATE (g/hr)(M5H) 2.5518 360
EMISSION FACTOR {g/kg): 0.6500 370
AVG. % PROPORTIONALITY : 99.928 380




D

Method 5G Particulate Sampling ¥ un: ! _
Date f fy ‘7‘ f J&
Rev 12/15
Meter Box_ Y56 - £ MeterY_ €, A% Y43 Filter #'s (F) :z @ ®)_bH
T2 /953 o Filter/O-Ring ID #: ™™
Pre Test Leak Check: , ©2 ! CFM@ —IEO Hg Filter Size: ;?M {43 mm
569 \SY Probe ID #:____ "=
Post Test’ eak Check: «22¢ § ved CFM®@, ~10.25 in Hg  Probe Length: 24 in 5' fiﬁﬁ@
Lime - Meter Pitot Tunnel | Meter | Gas
Reading Temp | Temp | Meter Vac
Clock |Elapsed|  @W(ft) Ap | Pg | CF) | CF) | Ak | (inHg)
Weo | 00 48 100 | o¥o |~ | 102 [ wD |90 | O
20 1 10 |4, 387 1040 o} | S 9o ©
yo | 20 [yzs.79 040 7 | WY | 90| O
50| 30 | 4x|.043 , 4O °7 | 7% | 0| O
1200 | 40 | yz, g .04o 17 | 7L | .90] O
B Lo T e G 1 A > 04O 05 | 99 |90 | O
20 60 (Y4 (IY | o4O | | [o5 | %] | \40]0 ‘_
e e PR et e Tl
80 ' '
920
00
10
‘ 20
30 : f
g 40 j ?_
i 60
70
80 ;
90 , I | i
BP
00 2%.47 Pre Test Filter Tare End of Test Weight
e 234 Weight Check FL3400 R
F)1.238%
R __
Avg. =78 | &  in Hg” [,.3385

001 €




MeterBox HS G ‘“’F

846 /.87

Pre Test Leak Check: .00 | _CFM@_—"_{€.©__inHg Filter Size: Xeq

/ T; e

Method 5G Particulate Sampling Data

Meter Y 7 .@?43

“ i

" Juait: Dpdivaunsa

Run: EV& | i
Date: ' / 9 7 IF
Page: of £ Reviis

Filter #'s: F)_%6 4 (R) 2l

Filter/O-Ring ID #:__——

1O jm

Nof /100 ProbeID#: _~
Post Tes/tLeak Check:_ - PCoOCFM@_ ~ 10,725 inHg Probe Length: 7/ in Glass
Time Meter Pitot Tunnel | Meter Gas
Reading Temp | Temp | Meter Vac
Clock |Elapsed| @) AP | Pg | CH) | CF) | Ah | (inHp
00 ] 1| T |
10
20
30 !
40 - ]

T s A A e A S
1220 | 60 |44, 174 o4O 5 | &l qo| O
50| M 452,590 |.oMD | Job | 82 | 40|20
Ho 80 ysg,6o00 N1 iole | 8% Jol o
50| 90 4u3 29| LOHO ok |84 | G0 O
|2o0 | 100 |HlT. 995 040 o | ¥4 1.9 o
[0 | 110 474,130 40 ole |84 | 900
20120 |y9.677 [evo] 1" 1ok | 85 | .90 |0

20 30 |4gd Q0 04D o5 | 85 70 |0
Ho| M40 | 490. 215 o4O 07 |8 | .90 |D
50| 150 juez, 95 4D 07 | Blo 90 |0

oo | 160 |50 996 | oo 19% | S | 9o |o

o | 170 [sple (264 .oH0 o7 | §7 | {ele
20| Q80 |57 o4O ot | €7 | @pnlO
20| % |s17.084 ,0HD oo | 87 90|0

BP

00 72%.7 8e0 W20 Pre Test Filter Tare End of Test Weight

iCLg i!_f%~ls 26D 26820 FWeightCheck F1L,3CL0 R

(o 7371 R 1,3%4%_ »

792 28 \8__ Avg. =X ()3 in Hg” 12847

02¢]



it:_Op 7L3; A

Method 5G Partlculate Sampling Data Run: EP® |
Date: "1/ ;TJ /i
Meter Box__ Y gG“‘P Meter Y Q43 Filter #I')sa g(‘i?‘)_ﬁ R_Zbe E?wf; %:«15
6/ 8T Filter/O-Ring ID #: __~~""
Pre Test Leak Check: . 29f{ CFM@_~_/6©  inHg _Filter Size: RE’% HO mm
Jot /. Probe ID #: —
Post estibéik Check: __ ppe> CFM@ ~ 1025 inHg Probe Length: ?} _in G‘._ﬁ;m:;
Time Meter Pitot Tunnel | Meter Gas
Reading Temp | Temp | Meter Vac
Clock |Elapsed| @) AP pg | CFH) | P | Ah | (nHy
HIO_ | 300 | 522.509 [, oHO L7199 |87 [.92 0
50 | 210 | <97 918 040 19187 |.90 |0
1500 | 4200 (522 270 | oy0 100 |87 _{.90 |O
o £32 538.772%7 o4 D Q2 Nt 30 | o
20 24 1594497 [0y 1035 1¢% 90 lo
2o | 250 1549 Uil , 04D > | 8% |90 |0
Ho1760 |5550(8 | .00 02 |89 [.90 |O
501270 |50, 117 oL I 80 |O
o0 | 280 | 50L,5 813 MO 0] |®9 90 |0
10 | 290 |z 127 040 100 | 9 9D 1O
D B | 57,057 |, oD 9% 189 | oo
Zol210 | 592.0% 040 9% | &7 .90 |o
Ho| 220 | 5244 | 040 9 187 [ .00
500330 | 592,958 OHO 17 | €% qo |o
<00 | 340 |S98.255  [,04O 8 | 8% | .90 ©
0| 350 11,05 LS oo ¢ 198 (W |90 o
20 &Q LQQ%\‘D'?S . DL'!O °\7 %8 ‘\ﬁ‘o O
70 -
80
2
BP
00 2%17 Soo 2%.20 Pre Test Filter Tare End of Test Weight
L9 23l e 2919 Weight Check \3CLO R
%% g%ﬂ fl 3389 '
T Z?:l Avg. =78 \ 7% in Hg” . 1. 3399 '

,006




Woodstove Data Sheet #4-1: Initial Filter Pair Tare Weights
Into Desiccator: Date: ?/24//tz  Time: 1730

WST5-Form 9, Pg2, Rev 12/09

By: At~ Front Half Y.  Back Half X

Scale Check  100.0000g  999%3 23594/

Manufacturer: sja«\\ Size: 110 mm Lot. No..T =424{4 Grade: AE Glass | 0 Mw«
Belance Used: Sartortus Model: (:P2248 SN, 24850860 |
. } sl S .
Filter #s I‘;‘;f‘ Date | Time | By | od | Date | Time | By T";}:“ Date | Time | E
350/757 [ 12590 |82 1914 |e%6[1.28]5 [8/18 1324 | MM
Frthes 60|97 | mis (oo [Loul | (D] [13%5 [
| ashss|l iz Ble Lt Jess [1.96) 1 819 |1320| Atk
350572008 |8z L1417 B (13008 (8116 1320 [ATN] 13005 |12 [134¢ |4
| P00 | Vi/re| 1504 | BN — ‘
258)59 1283 (572 |1B =5 (12330 [8]8 [1330 [bm | h3ges [Win|3s |
VAL |1 | 180G (AT - |
30k L2472 |52 |49 |eso (1,343 (8l 1331 [ [/ 3407 |'*/80] 1352 1
13408 |Yim- 1508 | |
220 2 NE ¥z w2l less [1341Y [BAs [132 [AM | 3402 |"2 |34 [+
A [ifpdiso | Am (& EAQ |‘*‘r;z’ |
A\ 322 |y g2z B (12393 BB 1384 A | /,3387 |"9s0lis¢f &
19388 [ifnlisss 4w REPR 1T/ 0O .
BUldar || oS |8/2 w23 |Eeo [1.3%Y [3]18 [133s |Amn [ 43298 /3 )/355 [
12399 |H1]msi# | At CSEPR 1] T—)| 60|+ | .
28/ L3219 |z, 125 |EsS [1,3220 (9191336 IA™ [/,3215 |%30) 350 o
W321% [hnsE ] Am| | | ] :
Bl |Lo\E_ |8 |mzte [ES5 (€311 [B/i8[1357 | ATA|L 310y /721557 P
13106 [ i[nfisz [Aw -
292757 Laal | |52 14927 |E% (1.3 130801336 [ 143128 |17/3h 1358 |9+
W312% [Mv{piey A L -
| N AV )
Checked by AT W M _ Date:_B[I1& /1, Time: 1558 / t50¢
QA Reweigh -~ Balance Room Environmental Conditions
Filter # (WT |Date |Time |By / WB DB %RH ]2),2}& Time By
3’;’;}'57 L2ool |32\ 0O |ESS sz [l |48 [ ¥z |iz4s [E%-
(20 LW V8]17 V20R [E%4 l{; Sy 1 6S |8 [B/8 [12HY | Fim
Fl,5 (1283 | Bl [120k [ES5 |4 45 | G | up [1%/30 |1207 |4
7] 1304 [3/17 | \20% [ B35S 17 50 | b5 | 2\ |'I3ln [uec [BSS
: 1st ‘ 21: 3rd 4th ] Sth -
Date 52/t ,_'-W'%ﬂb /Z—_léf)_/w /17 _
Post Weighing 0.0000g 0000 9000 Q0000 0,000
qeauL. N8Bz —



WST5-Form 9, Pg3, Rev 12/09

- Woodstove Data Sheet #4-2: Initial Beaker Weights ( Tare Weights)

Into Dessicator: Date |b /21' //(. Time £6HE By“ﬁm'(

Balance Used: Sartorius/ Model: CP224S SN:24850860
. 20 b ik :
B;(r F{;Stt Date | Time |By | - S’%&l.‘d Da:te Time | By T&:d Date | Time | By
So [ 70,4391 |11/2 [vie3 AT Ap, 45%2 Pl 1503 [t | | B
&1 |8 (985 V3 |[o3p |5 68,1999 |'2fzd Ms o[ (8,198, |V//nl 159 177
S 1 [68,1974 |'he |14y P | -
<2 6T OILT Tu]3 |10l [fMii4, $12.2) 4301612130 | ;
<. _ = b _
53 [CTOYFY [1]3 10 AR 1G7,9779) | sd 57 [ |43, VT [Indy 33|40
3 - , ‘
Y 30,6418 W3 1o [WFo, si)qy P45 3 /,; j
§L[ 7 | = =1 .
55 [T 530 F | 1]3 105k [\ |@7,87%0) | T iz v fE0A L T3]
9y |
50 109019 " 12 [tosq Jm|T70, zle2) o] 14do 3% 40,200 4 ' /9 [0 ? |4
5C o200 /16 v (| & EPAI 77| BOH .
5t 1 10.0068 M3 [Hof i [70.0069) | Polid7 |70, 0002 [1/9 [1800| 41
S (16,0500 |11 [ 10 1% N1 [T |OFGy .
58 (10,0416 |1]3 |11 [#M]F0,0410) [*Ro[miuglom 20,0716 |'/& [16e] AT
58 | N | | REPr i |TA
ST [ %0, GMFR (3 (o [Am|(70, ey Pagisey Ban]
5? " ""’""*m-m._..,.m..-s"‘( 7
Checked by Date:____ l Time:
QA Reweigh Balance Room Environmental Conditions
Beaker | WT Date |{Time |By WB DB %RH 'th%““- Time |By
? : 56 [0 |46 [“[2 |ie® AW
He [t | ¥9 |iajm |B93- | JiM
183 | s | ue [Vget | A
co | 4 | aM |[e/qH g3 | ESS
| 53 | (5 | W [Uplf 1953 AW
ISt nd - 3rd ] 4th th .
Date WEZ fﬁl’z’ﬁ@/m afefrt sfedn  Joa v
Post Weighing 0.0000g - ©,0000  @.0g08” Y -
sﬁile gﬁgcllng 100.0000g 44,9998 aq9¢494. ALY N ] %M



WST5-Form 9 P2, Rev 12/09

Woodstove Data Sheet #4-1: Initial Filter Pair Tare Weights Q oom B E aabe
Into Desiccator: Date: &/ 24 / It Time: } 129 By: AM__ Front Half 3’% Back Half
Manufacturer: ?{;” : Size: 110 mm Lot. No.:wgq “{ GIade:/’ﬁg’ G/{ﬁiﬁz;? § L
Balance Used: Sartorius Model: €P2248 sN: 24850860 LReg 110 Fifkes
First |00 | “secona {#2** Third
. , . : .
Filter #’s Wt. Date | Time | By Wt. Date | Time | By \Wt. Date | Time | B

27 1 e7B6 /8 il | s 1B 195 B2 X
513 1, b A3/ 1948 M | .1 |79 438 [E5S
314 [, 62941 /g [Bo¢ |mm

g1 1, 6336 13671 |AT#
e [.6345 1309 ATM
1,633 1310 {ATM
A8 [.1332 1311 [Arm
39 |, 635 V2] A
Eh b316 | Y [1U3 |4

31| L6349 | N 13 ATy

Checked by .. Date: Time: __
QA  Reweigh Balance Room Environmental Conditions
Filter # |WT [Date [Time |By ~|WB |DB %RH |Date |Time |By

S0 &Y 24 '/Bj;;z; 1903 | Arw,
50 |4 |34 [Mafiv] a3l | €54

; ; lst' 2@ ‘ 3rdﬂ.§§l 4m Su,
Date '/8/17 'H/fﬁ Ua i1t
Post Weighing 0.0000g . BUOoT £.O600 d duso

Scale Check 1000000 999392 9994 LWL _



' WST5-Form 9, Pg3, Rev 12/09
Woodstove Data Sheet #4-2: Initial Beaker Weights ( Tare Weights)

Into Dessicator: Date m[ﬁll}b Time 900 By_f7#H

- Balance Used: Sartorius Model: CP224S SN:24850860
: YA e %0k| :
B:r- F‘l;stt Date | Time | By 'SQ&,Otnd Date| Time | By  Third Date | Time | By
Lo 10,5364 [n]8 [ |6M20,5370 |fzz|090p |3 N&] Jbe | g

bo i
bl [90.8354 ["I3 [W24 limi70.8303 /|22t 09i0, 0] TLB3 55
WX ]70,83532 |1/z5| o8ty Sud Fe .93 5B [26]449 AmiEL LD |
62 53,‘}33[ l!i3 Hip AR @’8,73@ H/gzgt?a? Dy < okengl EP L
LAY _ ! ,‘ |

My 163 0. 628X [a[3 [111R [AWIGO, (2,8 3] 1fz2jo G| St yTodlen T Ao | EPAE] 7

63

'{/a% 1805 | Ap

e’

Checked by_ Date: Time:
QA Reweigh 7 Balance Room Environmental Conditions
Beaker|WT  {Date |Time (By =~ | |WB |DB %RH [Datg  Time |By
i T - [ge [70 |48 |u[3 |8 |4}
0j2e
u/ag |-
/15
Y2
nd rd th

e st ) sﬂl
“’ilﬁl{fé' nfeajie  u/asfre vas fie a2t fie

Date
‘Post Weighing 0.0000g 90000 @, Ro0d Q.QU0 U 0 .vogo 9,090 v

Scale Check 1000000 %8992 93.1096 9i%%z 4999 904993

P.]om



5o mf

\ ‘ k Unit_OO'}‘e'w\.we. :
Fi 5 hew A«‘.&ﬁv«\& é lcmi'& Woodstove Data Sheet #4-3: Constant Final Weights Run # EFe- ¢
op¥row ok Ne,  qfaf/g Date:_+ {9 {43
15 8532 Final Beaker Weights WST5-Form 9, Pg 1, Rev 10/10
Beaker Into Date | Time | Bv First Date | Time Bv Second Date | Time | Bv Third Date | Time | Bv
Gl [R0RWML| 22 [1972- A [FOBBST /o7 (135 [ATM |G 2352 ) aalrian | S
‘ 7
.-’b?eh‘_
%‘.
. Final Filter Weights
Filter # | Into Dessic | Date | Time | By First Date | Time | By Second Date | Time | By Third Date | Time | By
F _
R
. QA Reweigh: Final Weight Scale Room Environmental Conditions Scale Room Environmental Conditions
Weighing 2 ‘ 8
Date | Beaker# | Final Wt | By Sessi Date | Time | By | WB | DB | %RH
- . ession 9
1 e lngs [ AR 5% [ (8 |5] 10
2 nfeo (1203 [ A 49 [ C7 MO [ 1
3 12
Date | Filter# | Final Wt | By 4 Comment | -~ - i
5 BenkerV/ b F0.8352 L1311 )
. n Thes wh 708353 (nfx e
7 -




Unit Op‘}‘}» J,M
Run# £ P/ |

Woodstove Data Sheet #4-3: Constant Final Weights

I Date: | (& [{°F
o i, Final Beaker Weights WST5-Form 9, Pg I, Rev 10/10
Beaker Into Date | Time | Bv First Date | Time Bv Second Date | Time [ Bv Third Date | Time | Bv

57 [18.2138 15 [208%a% 70,032 |/ 159G |ES [1.0130 [r |\3(T |A7F 70030 [V |is2s [exs

\
\

Final Filter Weights
Filter # | Into Dessic | Date | Time { By First Date | Time | By Second Date | Time | By Third Date | Time | By

W335 | 1 Woo [io [reny [Am (73393 | Vo0 [pon7| e L2 e | ES(1LBIRT iy 1557 [
|29 [io [\e2%x [258) 1237 ) [Vao [1T%0 |4
N

R /
{

QA Reweigh: Final Weight Scale Room Environmental Conditions Scale Room Environmental Conditions
§
. Weighing 2] . o 8
Date | Beaker# | Final Wt { By . Date | Time | By WB | DB | %RH

Session 9

tho visel A | 1 Jei [ 8 10

Ui 158 [BSS | Y6 [l |20 1

e 1234 A | 59 | ey | g9 12

Date | Filter# | Final Wt | By l[ e 153l [Es5] So | s 3%_ Comment

Voo [t [Am |82 | (B Y

~} N[ e W] e

\\-\




Unit_(Jodis m
Run# &FH# §

Woodstove Data Sheet #4-3: Constant Final Weights

’1 Date: § f R f1F
0 m Final Beaker Weights WSTS-Form 9., Pg 1, Rov 10/10
Beaker Into Date | Time | By First Date | Time | Bv Second | Date | Time| Bv |/ ~~THira~ Date | Time | Bv
Be |2l /h 552 ecdP.THb |1 ]n [ 1300 [AM | 70,2927 [ V1w [ 159d €< 10073 N Voo | 133 A7H
\\V/ -
Final Filter Weights
Filter # | Into Dessic Date | Time | By First Date | Time | By Second Date | Time | By Third - Date | Time | By
F| 2625631 15000 Yo nan [Fh] [ 3ex2 [Tn Bos# 12048 |Yu hsss e 136y g Yo |13 TF i
L32[y 1542 136N | NMoo [H147 [AM
R N\
3
QA Reweigh: Final Weight Scale Room Environmental Conditions Scale Room Environmental Conditions
Weighing | 724 1] 8
Date | Beaker# | Final Wt | By Socion” | Date | Time | By | WB | DB | %RH
ession 9

e

Fo [1asa A |51 Lo |22 10
Y 1578 |EsSH6 o |80 | 1
Hee sy [ [ §9 (64 |27 | ©
LS |3
S

Date Filter # | Final Wt | By

‘/,l(ﬁ ‘S3l ES‘) =0 52: Comment
Vo 11O ATM [ 53 Y

SR AW |-




Unit; Op"}i Vot

Train 1 Woodstove Particulate

Catch Processing Sheet Run:_ EPA{  Train __ 7/

Woodstove Data Sheet #5 Date:_* 79; LF .

ASTM E 2515/ EPA M5G-1  Technicians:__J17__ES

8 Revised 11/15 - Data Sheet #5
0-60 Minutes:
Filters: /\/ !
Filter # (Front) u&v? Beaker #: 5 i Final Wt.: j O, 01 [ f g
Tare Wt.: _{ wwﬁs g m__ 6O Tare Wt.: 10,0060 g
- '

Filter # (Rear): Desiccant: Acetone Net Wt.: L00% ¢ 4
Tare Wt.: g Beaker Tare Wt,. Check: C}o 0060 g

0-60 Minute Combined Filter Final Weight: . (- 3%/ g A

0-60 Minute Combined Filter Tare Weight: /. ﬁi@g g /

0-60 Minute Combined Net Catch Weight: — Q014 X

60 Minutes Plus;

Filter # (Front): 3446, 367 . Beaker#: 9l Final Wt.: 10.1%3%
Tare Wt /50 %7 / ml r;lo Tare Wt.: 9. 260 Y

RSy

Filter # (Rear): Desiccant: Acetone  NetWt: .0 |23

Tare Wt.: g Beaker Tare Wt. Check: 0. 860 § g

60 Minute Plus Combined Filter Final Weight: i 3@ g{/ g X f
60 Minute Plus Combined Filter Tare Weight: (.5 u‘ i &? g X

60 Minute Plus Combined Net Catch Weight: 024G, g X

Acetone Blank Calculati?g: Blank Date: 12 1 BlanyBeaker #: bl Desiccant: 50 ml Acetone
Final Wt.: 10. 8354 " o marewe: 30,8353 "= Net Catch Wt.:~0.0001 = g.0%00,

Net Catch Weight: , 0008 g/ S0 ml Acetone=__, VODO  g/ml Acetone Blank Residual Value
0-60 Minute Acetone Residue Value Calculation;

(L, ©930  g/mlAcetone)(_{ ©  ml Acetone) = 1000 & g Residue Value

60 Minute Plus Acetone Residue Value Calculation:

(006 _ g/mlAcetone)( 1O mlAcetone)=__» 0006 g Residue Value

Total Particulate Catch Calculations: 0-60 Minute 60 Minute Plus

Combined Filter Net Catcp-Weigm:\ -, 00l ¢ / / O2H % g 4

Acetone Wash Catch Weight: R O0H g 0133 ¢

Less Acetone Residual Value: - oloe g J -,000W g/ /

Equals Net Acetone Wash Catch: OO g 0133 % %

Total Net Catch (Combined Filter + Acetone Catch): .005'+ g7 P 033
__5F mg 3"-}’_5 mg 7

Total Train 1 Net Catch (0-60 Minute + 60 Minute Plus Catches): M2.D  mg 7




CILUTION TUNNEL CALCULATIONS

4/15/10, Ms=28.78, Bws=2.0%
File Name:
Manufacturer:
Model Number:
Lab Name:
Test Date:
Run Number:
Meter Box Y Factor;
Barometric Pressure (in Hg):
Dry Gas Meter Temp(avg.)(F):
Delta H(Avg.)(in H2)):
Gas meter initial reading:
Gas meter final reading:
Total Particulate Catch({mg):
Sampling Flow Rate(cfm):

Tunnel Flow (Qsd) (dscfm)
Emission Rate(g/hr):
Emission Factor{g/kg)
Avyg. of Deita P Sq. Roots:
Vs (Avg. Xft/min):
Tunnel Avg. Temperature (F):
Test time{min):
Fuel Load: {ibs. Dry):
Wood moisture{Jewet):
Burn rate(dry kg/hr):
Sample Volume (dscf)
Avg. Tunnel Static (-inch H20):
Room Blank Catch {mg/dscf):
Total PM Emissions(Er))(q):
Pitot Correction Factor:
Front Filter Number:
Back Filter Number:
Beaker number:
PRELIMINARY RESULTS
FINAL RESULTS:
DATA SUMMARY
MODEL:
RUN:
DATE:
DBR:
EMISSION RATE (g/hr){unadi):
EMISSION FACTOR (g/kg):
AVG. % PROPORTIONALITY :

EPA1 T2 1.9.17

MYREN CONSULTING CERTIFICATION TEST DATA

6"Tunnel
EPA1 T2 PITOT GAS GAS GAS Tunnel
509 FAB RUN| DELTAP{ TNL METER ° |METER| METER | TUNNEL | PROP| dDCM | Static
OPTIMUM | TIME [(in H20) | TEMP RDG TEMP [ DELTA H VELOCITY] RATE | vo! std (- Inch
MYREN {min) {°F) {ft3) CF) 1 (inH20) | (fumin) | (%) (f3) | H20)
1.9.17 0 0.040 102 182.925 53.0 0.800 808.79 0.000
EPA1 T2 10 0.040 104 188.199 57.0 0.800 809.51 1 105.0| 4.926| 0.000
0.9656 20 0.040 107 193.399 580 0.800 §11.30 | 102.8 | 4.833] 0.000
28.179 30 0.040 107 198.631 58.5 0.800 812.38 | 103.0} 4.851] 0.000
67 40 0.040 107 203.854 61.5 0.800 812.38 { 102.1{ 4.826) 0.000
0.800 50 0.040 105 209.113 62.5 0.800 811.66 | 1021 4.846] 0.000
182.925 60 0.040 105 214 387 63.0 0.800 81095 | 1016 4.834[ 0.000
372.443 70 0.040 106 219.598 64.5 0.800 811.30 | 1008 ] 4.804| 0.000
39.6 80 0.040 106 224.829 84.5 0.800 811.66 [ 1008 ] 4.797] 0.000
0.526 90 0.040 106 230.077 66.0 0.800 81166 | 100.7 | 4.808] 0.000
100 | 0.040 106 235.363 66.0 0.800 81166 | 101.1 ] 4.834] 0.000
137.559 110 | 0.040 106 240.605 66.0 0.800 81166 | 100.3| 4.793] 0.000
1.805 120 | 0.040 106 245888 66.0 0.800 81166 | 101.0| 4.831] 0.000
0.811 130 | 0.040 105 251.166 67.0 0.800 811.30 | 100.7 ] 4.822] 0.000
0.2000 140 | 0.040 107 256.420 67.0 0.800 81166 | 100.1 [ 4.795] 0.000
809.451 150 1 0.040 107 261.636 67.0 0.800 812.38 | 995 { 4.761] 0.000
102919 | 160 | 0.040 108 266.899 68.0 0.800 81274 110021 4.799] 0.000
360 170 | 0.040 107 272477 8.0 0.800 812.74 | 100.3| 4.808] 0.000
28,4430 180 | 0.040 106 277.469 69.0 0.800 812.02 | 100.3.| 4.816| 0.000
5.630 190 | 0.040 100 282.748 69.0 0.800 808.51 | 9.4 | 4.800] 0.000
2.226 200 | 0.040 95 288.03¢9 69.0 0.800 806.99 | 99.3 | 4.811] 0.000
172.942 210 | 0.040 ] 293,320 68.0 0.800 806.63 | 994 | 4810f 0.000
0.0000 220 | 0.040 100 298.611 69.6 0.800 806.99 | 99.2 | 4.800{ 0.000
0.010305 230 | 0.040 102 303.883 69.0 0.800 808.07 { 99.2 | 4.791| 0.000
10.8290 240 | 0.040 103 302.178 70.0 0.800 809.15 | 99.7 | 4.810| 0.000
0.95663 250 | 0.040 103 314.430 70.0 0.800 809.51 | 98.7 | 4.766] 0.000
363 260 1 0.040 102 319.687 70.5 0.800 809.15 | 986 | 4.769] 0.000
362 270 | 0.040 102 324,950 71.0 0.800 808.79 | 985 | 4.759| 0.000
58 2801 0.040 101 330.211 71.0 0.800 B0843 | 98.3 | 4.785] 0.000
290 | 0.040 100 335,485 71.0 0.800 807.71 | 985 4.777] 0.000
AUDITED 300 | 0040 o8 340.750 71.5 0.800 80663 | 98.0 | 4.767| 0.000
310 | 0.040 o8 346.019 71.5 0.800 805.91 | 98.0 | 4.768] 0.000
OPTIMUM 320 | 0.040 97 351.298 71.5 0.800 805.55 | 98&.1 4.777] 0.000
EPA1 T2 | 330} 0.040 97 356.571 71.5 0.800 805.18 | 98.0 | 4.772] 0.000
1.817 3401 0.040 08 361.863 71.5 0.800 80555 | 98.4 | 4.789] 0.000
2.226 350 ] 0.040 98 367.152 71.0 0.800 80591 | 985 | 4.789] 0.000
1.8048 360 | 0040 o8 372.443 71.0 0.800 805.01 98.6 | 4.793] 0.000
0.8108 370
99.966 380

SQUARE
ROOT
DELTAP
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000

DRY GAS
METER
READING
(M3)

0.20000
0.20000
0.20000
0.20000

0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000
0.20060
0.20000
0.20000
0.20000
0.20000
0.20000
0.20000




O ram

Jlo 7319 Ave =18.(38b _in Hg”

‘ Unit:
Method 5G Particulate Sampling Pata Run:_ £~ |
Date: ! / 'l /¥
Meter Box__ 5 !/ =M Meter Y ‘?i’ 5l Filter #?;g(‘;) ?Sf ®) I%ec‘;‘l)fﬂs
L A a]‘? < Filter/O-Ring ID #:___ ==
Pre Test Leak Check:_,2c2s  CFM@__ _ *42AS inHg _Filter Size: ﬁa@ 16 mm
U9z ' : Probe ID #: e
Post Tesf Leak Check: CFM@_— 12,02 inHg Probe Length: & Sin _g‘/m
Time Meter Pitot Tunnel | Meter Gas
Reading Temp | Temp | Meter Vac
Clock |Elapsed| @G AP pg | CF | (F) | Ah | (inHg)
Hze |00y | 122,925 oo L7 02 | 65 18O |25
20 | 10 | |85, ¥ ,0H{D 14 | 57 1,80 |-225
o | 20 | 19%.2%9  |.eHo 07 |58 .30 |-2.25
501 30 | 19%.L2 Neale 107 | 595 | .80 i-z225
v | 4 | 202,859 040 07 |(,1.S | .%° |-2.25
0 | 0 172:9.11% 040 105 |25 | .q0 |-225
20 | {60 |14, 27 o4b 165 | bS | #0 |-225
Zo | 0 | 21%.59% | oub ol | LYHS| T [-2.25
Ho! 80 1224.92% 4o oL | LY.5|.$0 [-2.28
s 90 230,077 e [ ol | Lo | go [-2.25
1200 | 100 | 235,22 |, o040 ok | Lb | g0 |-2.5
Je | 110 240,05 o4O DL | lole | 3O | ~2.29
2220} |45 838 | ono wole | W | ,Bo|-225
50 1§30 [125).| Ll 0o [0S | W) g0 | -2.25
Hqo| M0 |25 .40 | ,o4o 07 |7 | .8o |-225
501 150 2ol b He oo L% 1077 | (27 Yo |.2.25
1400 | £60 |24, .899 ,04D 08 | LT | 3o |-225
10| 470, (272177 o4O 197 | L% Jo |-~2.28
20|(4807 (277 44 L OHO ob (3 | Rul-2.2s
39| 190 |2%Z 4% 040 (oo |19 PO [-2.25
BP
00 7:5%17 Bon 2820 Pre Test Filter Tare End of Test Weight
L%;[ig 20 2920 Weight Check F /330F R
I.’-i‘? 26 ile : F
1Be 2310 R .24 PY

|.gw ;
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Method 5G Particulate Sampling Data

Meter Box 5 5 § = ?g; Meter Y ' q éﬁ %ﬁ ’;v

,ofg?/:

09%S

Unit: {:):,) r}«ff AARY RS

Ru iﬁ f‘} j __
Da’?e: VK s 13
Page: & of Rev 12/15

Filter #'s: (F)_3 2% (R) 22 '

Filter/O-Ring ID #:

L

Pre Test Leak Check: w05 CFM@_~—2%Z  inHg Filter Size: E@ﬁ HO mm

oy /il Probe ID #: —
P(lyjt Test Leal?%ileck: OG0 CFPM@_ " 1370 inHg Probe Length: ' & in a s
Time Meter Pitot Tunnel | Meter Gas
Reading Temp | Temp | Meter Vac
Clock |Elapsed| @@ AP | Pg | CF) | CF) | Ab | (inHg
Yo | 200 |1988.029 | .odol. | 94 | ] | .BO [-z25
so | 219 | 245,229 ool [ 199 1y [ .90 |-zes
Isoo | 120 | 29%. GIY  o{O oD | 125 | 5o |-225
1o | 230 | 203,88 OO o] (9 L0 | -2.25
20 |G 204,/ R |00 o3 | 70 | 0] -2.2%5
20 | 250 |24 . 420 o4 0D (0% | 70 | g0 |-2.25
Ho | 260 219, 1s%7) oo 102 705 | B0 |-2.25
S0 210 2 .95D 040 | oz | 7] | .80 [-2.2%
Lo | 980 1320 7 | 040 10l | 71 | .30 |-2.25~
(O | 2% |235 'S .40 (o0 | 7| Bo |[-225
20 {1003 |2HO. 75D 040 g | NS | g0 |-uzs
20| 210 [y, 619 o4O 9z 1.5 | go-22s
HO | %20 | 35).28 MO 992 | 7LS | $o |-r25
S0 B30 (25, 571 04O Qm |5 | go |-225
7| 240 |20l ClD 040 @ NS | .80 |-2.25
0| 550 (%07 |52 o4O 9% | 50 | -2.25
20(360) 1299, 44> | o4O ag |7 __|.go|-28
70 .
80
90
BP
00 %17 %4an 2%.20 Pre Test Filter Tare End of Test Weight
20 Z¥.Mo T 28,20 Weight Check F R
g_%@ 28 e F____
e 22,0 R
&Eﬂ?} 2% Ave. =98 \i%l in Hg”




*—7"'2 Unit @o[%w. e

Woodstove Data Sheet #4-3: Constant Final Weights

Run# 1068 |
Date: ¢/ ?// —
WST5-Form 9, Pg 1, Rev 10/10

WS m/ Final Beaker Weights
Beaker Into Date | Time | By First Date | Time | Bv Second Date | Time | Bv Third Date | Time | Bv
S8 [F0.0559 \ia [1005|AM| 70,9538 | Vo | Dot/ W |Toos3s [ i [i541 | €24 #0538 |Jre [ ns7 | 4%
' TN
70.0527 | /)6 1549 |£95(70,05Qb|Y/do [ HIB] AT
N
i
Final Filter Weights
Filter # | Into Dessic Daqte Time | By First Date | Time | By Second Date | Time | By Third - Date | Time { By
Rz 363 [Latot [t/ T 18IS |Am )370)  ['fio bosy N [1AAR [Vt [z [es13(9F Ve |132¢ | 4
sy T ,"}: ‘ 2
1235 Yo [I15H6 fess | V3697 Yoo [u3g Ami7.2 697 ) [//2=2} 095
— 7 |1 ‘f'
R S i
N
N\
QA Reweigh: Final Weight Scale Room Environmental Conditions Scale Room Environmental Conditions
__[g01H] 8
Date | Beaker# | Final Wt | By V;"e‘si'i‘;‘l;g Date | Time | By | WB | DB | %RH .
1 o 1950 At | §2 | 66 | 55 10
2 |'/n |isR[Ege| o [0 ] u
3 |[Yr- V34 A [so oy (34 | 1
Date | Filter# | Final Wt | By 4 ‘h{g 1S | BLS | s | LS 3‘2’ Comment
s [YAholuwio [ATmS2 Tes [HY
o [tor (924 AT |52 [y (43
7 D




Train 2/ Room Blank Woodstove Unit: O fo, (}; 7L m

Particulate Catch Processing Sheet ~ __ Run: P/ | Train 7" %

Woodstove Data Sheet #5 "2 Date:__1 /%3 [IF

ASTM E 2515/ EPA M5G-1 Technicians:__ 41

Revised 1/15 - Data Sheet #5A .

Filters: %
Filter # (Front): 67, 362 " Beaker#: T8 Final Wt.. 70,0926 g
TareWt: [ 3HIl g ml S Tarewt: .04 1( ¢ ))(e
Filter # (Rear): Desiccant: Acetone Net Wt.: Nelkie, g
Tare Wt.: g Beaker Tare Wt,.,%heck: 30. 04 G g
Combined Filter Final Weight: .26 ¢
Combined Filter Tare Weight: | 2 |/ o LX 786
Combined Net Catch Weight: LIBe 4

Acetone Blank Calculation: Blank Date: 12/14 / /6 Blank Beaker#: bl Desiccant; 50 ml Acetone

e —————————

Final Wt.: 70, 8352 g-Tarewt: 0,835  g=NetCatch Wt.r0.009! = 0.0000 ¢
Net Catch Weight: _, o0 g/ 50 ml Acetone = _, K00 g/ml Acetone Blank Residual Value

Acetone Residue Value Calculation: .

(O0oe g/ml Acetone)( __{& ml Acetone) = N=lelol2] g Residue Value
Total Particulate Catch Calculations; "V‘
Combined Filter Net Catch Weight: ¥ ' Oia Q g

Acetone Wash Catch Weight: 01O 4

Less Acetone Residual Value: -/P000 g s

Equals Net Acetone Wash Catch: OO o X

Total Net Catch (Combined Filter + Acetone Catch): gor g X

596 me X



ROOM BLANK SAMPLE FLOW PROPORTIONALITY

EPA1T31.917

MYREN CONSULTING CERTIFICATION TEST DATA

5/1/2008
File Name: EPA 1 T 3 GAS INTERVAL SAMPLING INTERVAL |DRY GAS DRY GAS |DRY GAS
Manufacturer: 509 FABR RUK METER SAMPLE RATE SAMPLING METER METER TEMP
Model Number: OPTIMUM TIME READING VOLUME % RATE RERDING An F
Lab Name: MYREN (min) {(Cu, Ft,} {(Cu. Ft.) | DIFFERENCE {cfm) (M3)
Test Date: 1.9.17 0 11165.0004 316.1576 0.120 53.5
Run Number: EPA 1 T 3 10 11170.3117 5.3113 0.0000 0.53113 316.3080 0.120 57.0
Initial Meter Reading (cf}: 11165.0004 20 11175.5665 5.2548 -1.0638 0.52548 316.4568 0.120 58.5
Final Meter Reading (cf):l 11353.8350 30 11180.8249 5.2584 ~-0.9973 0.52584 316.6057 0.120 60.0
Test "ime {Min): 360.0 40 11186.0620 5.2372 -1.32963 0.52372 316.7540 0.120 62.0
Average Sample Rate {cfm): 0.5245 50 11191.3169 5.2548 ~1.0638 0.52548 316.9028 0.120 63.0
Praliminary Results: 60 11196.5823 5.2654 -0.8644 0.52654 317.0519 0.120 63.5
Final results: AUDITED 70 11201.8336 5.2513 -1.1303 0.52513 317.20086 0.120 65.5
BP: 28.1786 80 11207.0849 5.2513 -1.1303 0.52513 317.3493 0.120 65.5
Average On: 0.120 50 11212.6822 5.5974 5.3856 0.55974 317.5078 0.120 65.5
Avg. Dry Gas Meter Temp (F): 66.9 100 11217.56498 4.88%75 -7.9787 0.48875 317.6462 0.120 66.5
Sample Volume {dscf): 174.6865 110 11222.8281 5.2584 -0.8873 0.52584 317.7951 0.120 66.5
Dry Gas Meter Y: 0.9802 120 11228.0794 5,2513 -1.1303 0.52513 317.9438 0.120 66.5
Total Room Blank Catch (mg): 1.800 130 11233.3413 5.2619 -0.9309 0.52619 318.0828 0.120 66.5
Roor Blank mg/dscf 0.010305 140 11238 _5997 5.2584 ~0.88973 0.52584 318.2417 0.120 67.0
Avg. Sampling Rate Aem:: -1.241 150 11243.8615 5.2619 -0.9309 0.52619 318.3907 0.120 67.5
160 11249.1234 5.2619 -0.9309 0.52619 318.5397 0.120 67.5
170 11254.3853 5.2619 -0.9309 0.52619 318.6887 0.120 68.5
180 11259. 6507 5.2654 -0.8644 0.52654 318.8378 D.120 €8.5
180 11264.9091 5.2584 -(.9973 0.52584 318.9867 0.120 69.0
200 11270.1463 5.2372 -1.3963 0.52372 319.1350 0.120 68.5
210 11275.3975 5.2813 -1.1303 0.52513 319.2837 0.120 69.0
220 11280.6524 5.2548 -1.0638 0.52548 319.4325 0.120 69.5
230 11285.8966 5,2442 -1.2633 0.52442 319.5810 0.120 69.0
240 11261.1196 5.2230 -1.6622 0.52230 319.7289 0.120 69.5
. 250 11296.3391 5,2105 -1.7287 0.52195 319.8767 0.120 69.5
260 11301.5692 5.2301 -1.5293 0.52301 320.0248 0.120 70.5
270 11306.8064 5.2372 -1.3963 0.52372 320.1731 0.120 70.5
280 11312.0294 5.2230 -1.6622 0.52230 320.3210 0.120 70.5
290 11317.2560 5.2266 -1.5957 0.52266 320.4690 0.120 70.5
300 11322, 4755 5.2185 -1.7287 0.521595 320.6168 0.120 70.5
310 11327.6986 5.2230 -1.6622 0.52230 320.7647 0.120 70.5
320 11332.93%7 5.2372 -1.3963 0.52372 320.9130 0.120 70.0
330 13338.1552 5.2195 -1.7287 0.52195 321.0608 0.120 70.0
340 11343.3889 5.2336 -1.4628 D.52336 321.2090 0.120 70.0
350 11348.6084 5.2195 -1.7287 0.52195 321.3568 0.120 70.0
360 11353.8350 5.2266 -1.5957 0.52266 321.5048 0.120 70.0




Meter Box

——‘"A 4 3
[ AL Meter Y

HTRO

Pre Test Leak Check: O°F
5063 /,506q = 000 | Cum =
Post Test Leak Check: 10035 CFM@

!Ll"-F'L\ﬂ O OO L

Method 5G Particulate Sampling Data—

q804

Filter #'s: (F)_3+/Z.. (R)
) Filter/O-Ring ID #:
CFM@__— /G 715m Hg Filter Size: ;2&7

Unit: Op‘/'f i ne

Run: 2 TF-

Date:

VG /77

Page:

of

Z2—Rev 12/15

pr—T—

B ]

1O mm

Probe ID #:

,_.w

‘”” 8 in Hg Probe Length:_~ in /V///?

Lime Meter Pitot Tunnel | Meter Gas
Readmg Temp ; Temp | Meter Vac
Clock |Elapsed|  (m')@® AP pg | CF) | CPH | Ab | (nHg
izo | (0 [1316.15% | " 535 |, 120|~(5
o | 10 |z, 300 59 |2l -7
qo | 20 |12, 4518 58,5 .122 |-2.0
50 | 30 120, LOST o 20 |-22
(200 | 0 |3, 7FYS LZ |.101-2.9
40 | 50 |Zlie 1028 L% |.120 |2
2 27,6514 35| . 120 -2,0
Ho | 70 %\'7400(.9 LSS |4120 [ ~249
Ho| 80 |77, %449% 5.5 | i2e|-2.2
50 % 217.508 LSS |, No[~-20
pasd| 100 | 3762 be.& | 2o |2°
(R 10 | %19 74 5) e 5 |20 |-2,0
w @) (37,9428 Ll S | 120]-20
40| 130 |23, 0973 oo 5 | . 120]| -2.0
Ho| 140 |71}, 2417 L2 |, (20|-2>
SO| 150 |23 07 ; L25 | 20 | -2
400 | 460 | ZI®, 5397 ’ LS |20 |~2.D
0] 710|518 1,857 | LTS | 2o -2
2o @ %l%\?% 13 | : [J?agn N201-2.0
25| 90 |32, B L7 ! 4 20 |~2.©
BP .
00 2¥1\7 %ee 2Z}20 Pre Test Filter Tare End of Test Weight
w 23 1w 3o 2Blo Weight Check F_ %812 R’
(Jo - 9% .\e F ,
18 2% .10 / R , (250 :
— PR T

@@&.\ﬂ Avg. = 28 \\ )80 in Hg”

" QGQQS




- Meter Box

(et %5 Meter Y

T3 -\J
Method 5G Particulate Samplmg Date

4 ?go’l\

.”i?@ff‘ifl‘z_ﬂ,' OO E T

Pre Test Leak Check: oot CFM@_~ 18."LS _inHg Filter Size:

Filter #'s: (.3 /2

Filter/O-Ring 1D #:

ﬁ‘?ff £ mm
B

.)l'i ¥ b

Unit:

Run: |

Date: (/G / I

Page: 2 of 2. Revi2ls
R)_—

SNy

, 5‘0@?)/' 573&;_{ el PR Probe ID #: smmacme
Post Test Leak Check: -0@35 CFM@_— 1 % in Hg Probe Length:_ ™ in M /{"4
Time Meter Pitot Tunnel | Meter Gas
Reading Temp | Temp | Meter Vac
Clock |Elapsed| @) AP pg | CH | CF) | Ah | (nHg
440 [ 200 (2191350 | 7| 7| 7| (85 | 10|22
so [ 110 [ %9 2827 1 1y |120]-20
Iso0 | 220 | 2|9, 4375 (9.5 | 120 |-2.9
10 | 230 |39, S§Jo L3 | L120]|-2°
20/(240) |2\, 7289 LAS | 120|-2.0
20 | 250|219, 3707 LA.5 | 120|-2.0
YO | 260 270, 04T 20,5 |, 118 {~2.D
S0 | 270 |2790 4|7 b 0.5 120 [-2D
looo | 280 |2)D, 22)0 0.5 | .20 |~2.2
10 | 290 290, HUO 70,5 | 420 |-22
20 |30 (30 LR 2.5 | 20 |20
20 | 310 299,747 20,5 | J170| -2.0
| 320 |2320, 9|30 70 | 2o |-2.8
500 30 |27]0bog 70 | 120 -24°
00| M0 |37 2090 70 |20 ]-20
(5] m0_[321,3503 20 |.1wo |-20
20 |G 371, 504 20 | w22 |20
70 - -
80
90
BP
00 2%:7 “an 2_?, 20 Pre.Test Filter Tare End of T é iWelght
Lo 28U e 28.2°0 Weight Check F.l&
120 2810 F ,
jde_ 2817 /R L¥RL -
syo 2819  Aveg.=_2%.\78 inHg” GBS

- l@@@%
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Train 2/ Room Blank Woodstove Unit: Oﬁ Ule g4t
L

- Particulate Catch Processing Sheet . Run: £{5 Train __ T .3
Woodstove Data Sheet #5 ] 3 " Date: Ij q / 1+
ASTM E 2515/ EPA M5G-1 - Technicians:__ 47 25
Revised 11/15 - Data Sheet #5A

Filters: / X
Filter # (Front): 3% Beaker#: 55 FinalWt.: OF, 2836 ¢
Tare Wt.: . 0385 /; ml___Ho TareWt: (%,3296 ¢
Filter # (Rear): Desiccant: Acetone Net Wt.: QOH O g
Tare Wt.: g Beaker Tare Wt,. Check: ¢ +. .89+ ¢
Combined Filter Final Weight: . ) (2& g

Combined Filter Tare Weight: __+ 6ABT g v‘/
Combined Net Catch Weight: — , 00 9~ g /Y/

Acetone Blank Calculation: Blank Date: 1/ 19 ! | & Blank Beaker#: b { Desiccant: 50 ml Acetone
Final Wt.: _10. 9392 o _TareWt.: $0.8393  g=Net Catch Wt.:=0.000! = 0.0030 4
Net Catch Weight: .¢<€C? g/ 50 ml Acetone=_.20Q0 g/m} Acetone Blank Residual Value

Acetone Residue Value Calculation:

(0009 g/ml Acetone)( 40  mlAcetone)=_ 0000 g Residue Value
Total Particulate Catch Calculations:

Combined Filter Net Catch Weight: N TR0 2% g )(

Acetone Wash Catch Weight: » OCOHO g

Less Acetone Residual Value: -, 0000 oS

Equals Net Acetone Wash Catch: WQOOHO g X

Total Net Catch (Combined Filter + Acetone Catch):  ov I8 g ‘)<

LB mg "<



Woodstove Data Sheet 4-4 Scale QC Record Sheet

(

Scale: Sartorius
From: 1t} 5 [1% ~ Scale 2 Model: CPA 2245
Through: SN: 24850860
Rev:- 5/10
Level| | oo vslrgi.ﬁt Wleqéht, W:igght ‘\lgci.}izlhgt | Vlﬂf?i:ght DATE | TIME | TECH | BP voLTS | BULB ;)U%i REl
Yoo | Mo | 919%%2.| 43299 |togow [0.loco | 00/00 [1/23/1{ 84S [4m  28.53| 12) |54 [ telHg
[Yagj Ne | SHAAYA| 19998 [looop |°[v09|Q.0/00|u[azjn] |34 |Am  |9Buy| j20 | 93 | (4 |17
Voo | Mo 190.89943| 10 D00 lopeo |6, luval0.0 looltljm/iu] 1205 ]| Ap |205e] 120 | 5 | 6y |44
2o | Noo 1999993 133944 [ 0.9929 |0 loovlo. 0059 v o] 740 | Amm (2832 | 18 [ 52 | 63 |G
ha| No |93.8344133%38 |{.ovwole, leve|0.0f0o| [k 822 | A |g872] 10/ | 84 | &5 (48
Mal N0 [S42%92 194399G 11,0000l 01000(0.0100] t{zzhigtars | AW |2 t(] 119 | T/ | 62 [¥2]
Yoo | No 1921992199342 |/.0opo |0,1000l0.010s 11225/ 1195 ] A 28431 119 [ 57 | 68|35
Yoo | No 1999992 14,939 8! /.000 0| 0. leo|9.0i0e |infio /| 120% | A1kt {sasc| 121 |49 1 ¢l |4D
Yool Yea 1922940 [9.8%9 910.8439G [0.0899|00too 1] 1H| Nt | Am (2896 /20 153 | ¢5 [yd
Neo | ND- 1999192 (19997 [1.0000 jo.0%% 100 [3fi7 |2o@ | E3% |23.71112)1 |59 |5 [3]
Yep! No  [RAXYY | 19279 | . ovoo [0,0%1Y|0.0teo |1 [ 1 1aM6 [ AT (283 [ 118 [HR (el (32
el No 1932293 74%99 | | ocooct 0. le0d 0,0 /00 */'5/”& ey [ AW 2867 2o St | LC|R)
No 494 132423 [loooo o lovolvoteoll[e|i? 1850 AW (286l |12 | So{ ed 3y
42| Mo |44.999% 149999 |loooo o 0RAQs.01e0 | JF[1IF 100 ATM 128051 170 | H4| 3 |32
Mer | Mo [SRNA82 (99999 [loos o [0.l000P.0100 V71 190% | Are (998 /20 | 50 | 64 |24
Yo INo 19981 19999 [loodo 04000 {0.00%% /4717|940 |E€5 220918 | 5o | Y 124
oniMo [99.339% | 44%3 09394 |e.0m%[v.0100 [io]F|es3 [hm [28, A% 120 | 53[5 (94|
%e | No 1249393 156099 [looso [0.1voo o oveo|ifw/iE[195< | AT |28.2S| [70 | 52 | oL | 5
YeoiVes 199992 11093 ol {oodo Jo.oiR |'Yi/i7 he®y E% 12528 |\ [ Yo | (b0 [20
Yoo | ra. 193,999 93999 | 1. oovo [0.1000]p vivolV [IZ 03y [Am [ 2] {50 04 |37
sl wvo M 99% 11999 [ oo [0.1000[0.0V00 [lelin (524 B84 [8.GAT 1R [80 [LS [32
24 [No 119.929218.8%9% | 9999 o, 1eot|00roe 120 [+ 110 [ AT [ TR 1] 1B 32,8 44
Ves [ Mo [998992 |9,9999 | [,0000 |8./000 |D.0/00 [t/2air (G20 | Av | J892] J20 [ 57 04 [HZ




L
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‘ : Woodstove Data Sheet 4-4 Scale QC Record Sheet - Scale: Sartorius
From:_ 9 | Scale 2 Model: CPA 2245
Through: - ' SN: 24850860

, Rev: 5/10 -
Recali-|  100g | 10g 1g | 100mg | tomg | 20!k LINE | WET | DRY | %
Le%el| brated | Weight | Weight | Weight | Weignt | Weight | PATE | TIME | TECH | BP VOLTS | BULB |BULB| RH

J20 [ No 993983 |10.000g | oooe |. 100 Oloe |9/t [2wg |am 198, [ 119 | o w254
o | No [%8.89%2 T10.0000 (1 o000 [ oo [Dlay [Tz [t {aw [28.30] 114 52 1 Fen Y8
Ne [99.999 19939 _[1.0000 |,)Jooo [,91et+ [9/ig {1200 | B 2843 1S | 54 | 67 5T
Yool No | 138499 19.9399 ] S99 | love Lo oo C?/!‘? [OYB) At 126.50| {201 B¢ |67 |44
Jor| No |993192 19.299G | /. cveo|,.[00p|.0 oo |98 [e2g0 [ ATM [33.53] 190 | 52 [ (5 7
1Mo 1H.F [19m3 110090 |oiomo|.oo |98 |ud |£5% B4 10 127 L5 u>
Jo |Y -0 143 |1.0000 [0.1000l0.00%q [7/20 |57 (655 (B2 1g | @0 |72 |is
o | Vo 1908993 10 oooo [1.ocoe [0.1000 [0.0100[10/7 | %0 | AP |83 | r7 |53 < 64 1%
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From: ‘7//?/2!9 IQJ

Through: 9 /15/3-9’ 5

Woodstove Data Sheet 4-4 Scale QC Record Sheet
Scale 2 '

§

Scale: Sartorius
Model: CPA 2245

SN: 24850860

Rev: 7.15
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Unit: O pasd v
Miscellaneous Test Data Run# E€A |

Woodstove Data Sheet #8 Date: ' /9 j 17
Technician: &% C, ¢
WSTo6-Forml, Rev 6/11

Useable Firebox Dimensions: See QC Section Useable Volume: N / # f’
Dilution Tunnel Draft (If Applicablc):Start;_. 200 Stop:___ w00 Avg: ©2e in H;0

Test Chamber Air Velocity: Start: >0 (&5 Stop_20. <SS Avg 20, {80 ft/m.

Wet Bulb/ Start: ' WB:14 °F DB:_ [0D °F % AmbMoisture: 0.8  rH: Y45
Dry Bulb Stop: WB:_ 5 ft °F DB:_ (9 °F % Amb Moisture: 9,90 %RH: 40

X Ambient Moisture(%Vol) = ©. D5 % X Relative Humidty (%RH) = 402 5%

Empty Stove Wt: 512.6 w/fo € fus &Ig‘l‘bs. 5913: 2“] C lns Pt”é é’c_,

Empty Stove Wt with Stack (inc oil seal) Wet:__ Hf q94. { Ibs. Dry: — lbs.
Empty Stove Wt with Stack and Ash Ash: Ibs. Total: lbs.
Kindling Wt. Paper: lbs. Wood: Ibs. Total: Ibs.
Pre Burn Fuel Wt. Total: lbs.
Total Kindling and Pre Burn Fuel Wit. 1bs.
Coal Bed Wt.: Range( - ) Ibs. Actual: 1bs.

Allowable Amount of Charcoal That Can Be Removed:

Coal Bed Wt. Range + /2] 25 = lbs.
Upper Wt. Lower Wt.

Test Fuel Wt.: Ideal lbs. Range: lbs. Actual: 1bs.

Test Fuel Size (pes.) (75 x 1.5 x 5” Spacers): Pes. 1bs.
2x4sx ” Pecs. Ibs. %

4x4'sx ” Pcs. lbs. %

B,15z5¢ g
Est. Dry Burn Rate(Kg/lIr)_ 31,2 - 312« ,o5¢3 }X 60= 27159
2.2046 260 Dry Burn Rate (Kg/H)
Est EPA Heat Output (HOg)(Avg BTU's/H)(19,140) X 22289 \¥§ = 3 > 2 R |

100 j EPA Heat Output (HOg)BTU's/Hr

& R £ f
Frow Foihf  Cdme



OPERATION OF THE OPTIMUM
DENSIFIED FUEL LOG STOVE.

The Optimum was operated according to the manufacturer’s
written instructions. (See the second page in the Manual
Section.) While the primary air control (PAC) was adjusted for
each test segment as per the written instructions, the
adjustments had little impact on the dry burn rate (DER).

COMMENT :

As noted in the cover letter to Dr Sanchez in the front of this
report, this unit is the first unit that burns densified fuel
logs to be EPA certification tested and that it combines
features found in both wood and pellet stoves, making the unit
an “outside of the box” hybrid”. That in and of itself creates
some issues for those conducting the tests because the unit is
batch, gravity fed with a combustion air fan that has only 1
speed.

What follows is basically a repeat of the information provided
under Note 1 on the first page in the Data Summary Section that
is titled

WOOD BURNING HEATERS UNIT:509 OPTIMUM Densified Fuel Log Stove
Test Method 28R for Certification and Auditing of Wood Heaters
SUMMARY RESULTS-DENSIFIED FUEL LOG HEATERS

There are no test runs in Dry Burn Rate (BDR) Categories 1
(<0.80 kg/h) and 2 (0.80-1.25 kg/h) because the unit’s dry burn
rate is controlled by its primary air control and combustion air
fan, the density and size (diameter) of the fuel logs
themselves, the amount of fuel remaining in the feed tube at any
given time and how the fuel logs “settle” in the feed tube. The
logs are gravity fed and logs can “warp” due to heat and
moisture content and hang up in the feed tube which slows the
DBR. The weight of the logs left in the feed tube affects the
feed rate because the weight pressing down from above is what
causes the burning end of a log to disintegrate into smaller
pieces, i.e., the more weight, the faster the disintegration,
which allows more unburnt fuel to drop into the combustion
chamber. The DBR data reflects this operating scenario. When
the “High” burn test segment was started, the unit had been
burning for a little over 75 minutes (~15 minutes for ignition
and 60 minutes for Preburn). A fuel log was added at
approximately 5 minutes into preburn, so at the end of the



“High” burn segment there was enough room in the feed tube to
add 2 logs (15.2 1bs.). The DBR for the 60 minute “High” burn
segment was 2.319 kg/h with a partially full fee tube. The DBR
for the 120 minute “Medium” burn segment was which was started
with a full feed tube was 2.899 kg/h. Even though the Primary
Air Control (PAC} setting had been reduced from the “High” to
the “Medium” setting, the DBR increased. That clearly shows how
the amount of fuel in the feed tube can impact the DBR and that
the amount of primary air being pulled through the unit really
does not impact the DBR. The unit burned 13.5 lbs. in the 120
minute “Medium” burn test segment. At the end of the Medium
burn segment, the PAC was adjusted to the Low burn setting and 1
fuel log (8 1lbs.) was added at 20 minutes into the “Low” burn
test segment. The DBR immediately increased due to the extra
weight in the feed tube and then slowed as the amount of fuel in
the feed tube decreased. (See Data Sheet #14, pages 4 of 7 and
5 of 7.) Additional fuel (3.4 lbs, approximately % a log, was
added at 312 minutes because the DBR had dropped down to 0.1
1b./ 5 minutes and we were worried that the fire might go out.
Again, as soon as fuel was added the DBR increased, but the
increase in the burn rate was not as great as when 2 logs were
added, again showing how the amount of fuel in the feed tube
impacts the burn rate. (See Data Sheet #14, page 6 of 7.) The
wild swings in combustion gas (C02, 02 and CO) concentrations
also confirm that the amount of fuel in the feed tube is what
really controls how this stove performs. See Data Sheet #14, pd
of 7, at 205 and 210 minutes and look at the DBR and CO2 and CO
concentrations. At 205 minutes the DBR was 0.1 1b and the CO2
and CO concentrations were 11.21 and 0.71% respectively. At 210
minutes the DBR was 0.6 lbs. and the CO2 and CO concentrations
were 11.76 and 0.85% respectively. Huge change in burn rate,
but no change in gas concentrations, due to no change in fan
speed. In both instances, the unit was burning the crumbled up
portions of a fuel log. The only difference was in the amount
of crumbled up fuel log that was available for combustion.
Dropping a new fuel log into the feed tube caused the bottom of
the burning fuel log to really crumble. When fuel is added the
C02 and CO concentrations initially doesn’t change much. Yet
later at 215 minutes when there is still a substantial amount of
crumbled up fuel log burning plus some new unburnt fuel now
available for combustion, the CO went up because now there was
not enough 02 present in the right location for clean
combustion. You do not see these kind of wild swings in DBR or
gas concentrations in a typical pellet stove because the
controls simultanecusly and automatically adjust both the
combustion fan speed and the feed rate.

So this unit is really a Single Burn Rate Appliance (SBR)
with a burn rate that varies due to the amount of fuel remaining
in the feed tube. Adjusting the PAC really has little or no



affect on the burn rate because the unit uses a combustion air
fan to pull the combustion air through the unit and closing the

PAC creates a smaller orifice, but
through the orifice faster. Unlike
speed of the combustion air fan is
is reduced, the combustion air fan
the same no mater where the PAC is

the fan just pulls the air
most pellet stoves where the
reduced as the fuel feed rate
speed on the Optimum remains
set.



Wood Density Determination

Woodstove Test Data Sheet #11

Unit: O@&m Y
Run#: E Pl ]

Date: ! f ? f { ?’
Technician; ATW

Rev 5/10
Wood Piece: Nominal Dimensions: X X
Depth (D): cm
Width (W): cm
Length(L): cm
cm Length X = cm
cm
cm . Volume: cm’
DOxWxL)
Room Temperature: °F Correction Factor:
Meter Readings Corrected for temperature: Yes No
Note: Record Moisture Meter readings to the nearest 0.5% or 0.1%
Uncor Cor - Avg % Moisture (Dry) %
Top: %
Bottom: % Avg % Moisture (Wet) %
Side: % Scale:- Leveled In Out
X % Zeroed: In Out
Wet Weight: g Dry Weight: g '(‘,r‘.u&, C¥um L"'é’ @p )
% Moisture Dried Basis: % Sl ¢ GF&A e W
([l — (Dry Wt/Wet Wt}] X 100) ﬁjg a ¥ jé{ @ULQ
Density = o/ cm® = ofcm? Qg}
(dry wi) (volume) | ?: ‘
Date . Time Temp | '
IntoDryer  $49 Fi {100 § A o
Out of Dryer t/1a e (430 {46 oF
(Minimum Time in Dryer: 24 hrs.)
Pellet Fuel Moisture Content Determintation E,.@si Rttt Name: N . 1dghe g@ﬁﬁm&g E.Es’,;
Tare Beaker Wi. [ .5/ 7’ g L"Mi Pedtet Manufacturer: N uT&J\Q ﬁ'ﬂmq*ti
Pellet Grade: N [1A )
Wet Wt: D g- | S +— g= 204,73 g
Gross Wet Wt.  Tare Beaker Wt. Net Wet Wt.
Dry Wt: 0E & o. |5+ o= [‘?2@ - g
Gross Dry Wit.  Tare Beaker Wt. Net Dry Wi,
% Moisture Wet Basis: 5629 %
PRa e [1 — (Net Dry Wt./Net Wet Wt.)] X 100

bemy .
r




MYREN CONSULTING, INC. unit: P Fimum

ASTM E2779 Densified Fuel Heater Eqns Run#: EPd | .
Forms/ Densified Fuel Stoves/ Eqns. Date: ' /5 [/}

Rev 6. 4.20.17 P. 1 of 2 Tech: A:TIMgm

ASTM E2779 EQN 1: Kilograms/ Pounds of dry fuel burnt, db (Revised)

Note: EQN 1 assumes that no fuel will be added to the unit while it is being tested.
That was not possible with the Optimum because of the unit’s dry burn rate, i.e., the
stove will run out of fuel and go out if one does not add fuel to the unit sometime
during the 6 hour integrated test. So the Mswa (the dry mass of the fuel burnt) equals
the total of the pounds of fuel burnt during each 5 minute sampling interval, in this
case 31.2 Ibs. , minus the moisture content, in this case 5.629%

Meab = (31.2)(100)/(100 + FM)

FM = average fuel moisture content of test fuel, % wet basis, 5.629%

Mea, = weight of the fuel burned during the tes},run, dry basis, kg(lb). /
Mea = (3 )2 1bs }(100)/(100+5.¢29 ) = 29.537 Sibs / 2.2046 Ibs/ kg = 1338 kg

ASTM EQN2: Kilograms/ Pounds of Dry Fuel Burnt During a Test Segment (S4), db

Note: Again, do to the way this stove burns and the need to add fuel at some point (or
points) during a test run, so the Meswa (the dry mass of the fuel burnt during each
sampling interval) equals the total of the pounds of fuel burnt during each 5 minute
sampling interval for each test segment minus the moisture content, in this case
5.629%

Masiap = (Mssiwb — Msesiwb)(100)/(100+FM) (Revised)
i = test run segment in Accordance with 9.4 Table 1.

Test Segment 1: 0-60 minutes: /

Masias =( 71 _ 1bs.)(100)/(100+.5629 ) = 5| 1 7 Ibs/ 2.2046 Ibsikg =2.3!9 kg =~
Test Segment 2: 60-180 minutes:

Maszas =(13.5  Ibs.)(100)/(100+5079 ) = 12181 Ibs/ 2.2046 Ibs/kg =511 kg
Test Segment 3: 180-360 minutes: v P
Masaas = (/72 1b5.)(100)/(100+ 5629 ) = }(,( 4 Sibs/ 2.2046 Ibs/kg = 5251 kg




MYREN CONSULTING, INC. Unit: O g 4”&“’1(‘( 24

ASTM E2779 Densified Fuel Heater Eqns Run #: EJP A,
Forms/ Densified Fuel Stoves/ Eqns. Date: ! I ti‘ /1 &
Rev 6 4.20.17 P. 2 of 2 Tech: AT Myata

ASTM EQN 3: Average Dry Burn Rate BR (DBR)
BR (DBR) = (60( Mgab))/0

BR (DBR) = Average dry burn rate over the full integrated test run, kg/h (Ib/h), and
© = total length of full integrated test run, min.

2.22% __ kgh

ASTM EQN 4: Average Dry Burn Rate (DBR) over a Test Segment J, kg/h(lb/h)

rd
BR (DBR) = (60(_!3.296 kgy  2L.O

BR (DBR)s: = (60( Mgias))/@

BR (DBR)s: =-Average dry burn rate over test run segment i , kg/h (Ib/h), and
Os; = total length of test segment i, min.

Test Segment 1: 0-60 minutes

BR (DBR)s1 = (60(__2. 219 kgy (e
Test Segment 2: 60-180 minutes

BR (DBR)s2 = (60(_5 . {“"F kgy (10O
Test Segment 3 : 180-360 minutes

BR (DBR)ss = (60(_ 7 #27% kgy_ B O

2,319  kgh <
25985 kgh
{V00% kglh




Pre Bure Data Unit: Q4 ranvn Date: ‘/41 /1 7

Preburn Start Wt.__ ==~  Lbs. Up_— Ibs. Record Sheet #13 Run: &E A | Technician(s): AT :E‘%‘)

Test Start Wt Range 1bs. Page: 1 of |\ WST2-Form 16, Rev 6/11

Baro. Pressure 2-% i% “Hg . /

T/IC# 1 2 3 4 5 6 7 8 9 22 Hot Box On

Minute/® Vﬁ:f‘g'; o | stack | Slt,z‘[’f oot | Back I;%T Bottom | Firehox é:tfl‘;l’; l;:;‘; Statie: é“f ij Comments

0 020 |5 . 700 e ‘ ; ; f f | le) o7 2o | [Primary Air Set At ok ¥\
5 15 BH.2 ¥ ’Zl.al"(' fgiéd‘ ; '?.% fbﬁ @ | Y 5‘{%‘%&%&! fjfyég{? ? Lol ~. o ‘30‘ |Secondary Air Set At ¥ /A
10 |70 J@% o 4269 ﬂhzjggmm L et Roglzo7Fae O, |

15 | 25 lgzn.0| B 2706] | | | 1ol |~.0 |2\8 |Tunnelonat: )or(]

20 Ho 5;%'2_‘\.\ Ao | 28e ‘ ‘ * i ‘ : : Ll {~a50 332 |Buckets Iced -

25 H5 |82\9] 5 292 | ‘; ? ' : :‘ : le! i-.057 | 2O |Anatyzers Spanned ~~

30 | &2 3al L] B |29 § % ; 3 (97 |-w5%{ 245 |Pumps Turned on at: o
35 |55 s8] 7|02 ] AR S AT AAT
0 | 1100 5204 | & |27 | i i = i bz Fosq]zse

5 | o5 529a | S|l L ‘ 5 ; b o2 |54 3eH

0| (01579 4] .5 | Bl ‘ | L2 |- -254|370

55 = FZE'\;? 7 277 :F | f’ 02 |--055 ,57@ Tunnel AP

— e i e | i S % s o, Probe In Tunnel e

60 (42018281 1.8 [32%] 1 P ; b Li=0S 6|28

65 | | HEREEE

70 | -- [ f | ] :

75 ' / | ] v i #%QEQ%‘{-Z :7.8\bs
80 | ?

85 f

90

95

100

105

110

V115




AR e g

Myren Consulting Inc Data Sheet #14P 1

of ™

Unit

O-? Fpa v

Date |\ / 9

4 177 Run = €4 |

TestEnd Wt._$52%."F AT N/A Barometric Pressure_Z%, |7 "Hg Gas Flow @ 1.5” Technician(s) AT~ , 555

Time cale S. urn OOy 3 2 Stack "“5 m}ﬁ 5;'@5
BTl o | wr Lef re | v | S WD S Temp [ Sade | Opacity G T, e
0 lwee 1577 .2 [2ba 0o [ 93] [j0.59 0.0 | UL [L11 [38.0 1227 |-.a50 o) 282 -0,
05 | 29 |527. tgﬁ iﬁts A |, 508 ez |BoD | 435 | 42| Pw |23k .,ao | o Yo e -p05
10 | %0 5967 0.9 .7 | 41> [9.09 [ .42 (42 [290 [ 24D |- 057 | « 24 yol -
15 | 25 |57 . 4 “‘“’ @f* S 1425 a1 | 99921 W Lo (R 242 [-eso | @ 2¥ 43 -5
20 | 40 [575 3|28 0] L1 )7 ool odD | o |09 [leD]242 |-epsg | 28 4oz -
5 | us 5?5.33;;% S 1,.%51922 | 109% [ .03 [.o2 [122.9 | 2z .05l | ! X Yol -p&
0159 524 700 €L [ B9 [977[Wa o [uo [P 7[3dl [m.esu | & 28 Yoo ~10.5
5155 54 b+ (ol a2 [0 1odd [ o [0 ]a ol 240 -.ose | 3830 -5
40 /700 |52% . 3%08] . B[ 28 j‘L_zLI HibH [ 12 [112199,0|228 |-.o55] » 58 2B -5
45 0§ 5?23!5- iéng .5 : 3’58 \lnﬂ"( -2@ \Z»O Lls*t@ 35‘«9 ""05‘1' " 35% i %«5— “'IO‘S-
50 |12 15223.2.020,2L.5 | . 27 ﬁ;% 12,92 26 [ 2[00 [ 322 [ o5y | 2R F 3% -10.5
551 1715230360 .2 . 295,83 [ 120H .55].55172.6 2230 |-. 053 | - 2% 2Bl -10.5
Total (oY 7 QK

" Ty T Y2 T2 T2

Time Top | Left | Back | Right | Bottom | Fircbox | Fr.2nd | Amb | Tul | % ICm(;;:rf Tt Lart %:’ﬁe( for jé‘ g‘:"\’L
am| @ | @ #3 | w4 #5 #6 #7 48 A 1 A0 ) AL | #12 | M3 ] 44 s |l )
0 W7o \ bZ 1oz | 226 | 30 [ |47 |74 |5z | 70
05 (25 LWy (195 1220 {3t |77 |37 |42 [—o
10 | 20 LS |1od 12\ |20 |78 137 |75 | 42 |
15 | 25 LS 1ok 129 [30 [ 78 {38 [78 |41 [—2Z
20 | Y40 ble [109 1270 | 31 |79 138 |79 [do |73
25 | ys | | W) | o8 [22] [3) [79 | [ |yo [7¢
30 (s | | - | B 1107 1222 [ 31 [ &0 [ 33 |8l | Ho |75
35155 | | Ly ) \2_llob 1222 137 |¥o [38 [B] |40 |77
40 | {7200 : LY o7 (224 | 22 | 8o | 38 [ & i |78
45 oy 20107 224 |32 [ go 128 |82 |40 [*#
50 | 10 Ot 1105 122% |22 {80 | 37 |82 | 90 [=-»
55 |14 70 _pos 1223 |32 |80 (37 |82 |40 75
Total :85@5 . '
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Myren Consulting Inc Data Sheet #14P 2 of 7 _ Unit DP%-! PAN YW Date \ / Ci Ni E-) Run ECA }
Test End Wt.__9 23 ¢ AT N/A  Barometric Pressure 2% 1l "Hg Gas Flow @ 1.5” Technician(s) Ao, E52

Time S arn , ) . as Stack ‘ R "T <% }ngm g%
R P LA A R A B i Il = > e S ™S

2o o] [ — | .240 Lok [14.51] a8 | 98[ep) [ 221 1--05) | & et 2¥ 34 -0l
|25 527 LIS AL | stb 1407 1.5 | 87 | 37 [{eD 2B o5 | 58t 2B 373 -N.O
0 70 |527.00% 3 Ll 5o 247|324 | .ol | ole| 2.7 |520 054 | . I 7. B (1L
5 1 25 | B3, Jid | e [, vwes |l .=t .05 ] 051773\ | Z20 |- 054 | © Belmins 38 276 ~-11.D
0 |40 |525 7| BH .7 | 2% oot [Jo.04 |25 [.33 |52.5 | 221 |-.054 | W 2% 277 -~w.o
85 | 45 "7’2;5\\33;% e | .23 9Lz W28 | 07 Lo% (120 227 |-.o54 | % % 28 o
90 | 52 524, s;@n-- 1o . 3311957 et Lo [\o] 359325054 | * 2% 2W® -hO
o5 | 55 [522,9 2] Lo A5 942 |0 9g | 0% | 0812591222054 | g 277 -ND
100 ) 120 |522.7 oA | .7 | 4725 [ 902 ] 15 |AS [ NZ 22 [-.oz4 | 2% 277 -)\©
05| o= 15227 08eH [ .5 | - 455 113e| 9 | 1B [\8 |15l [ 222 |-.055 B ZF 278 _-no
0| 2 loan.2 481,51 a0l [9.95 [0 [ hAH |32 |-o5d | ™ 2% 2 -ILo
15| 15 B US4 s | .23 830200 | W LAV IRRE 1505 r.055 o ¢ 3% 37 -no
Total ’ {72 ~ M

—— ——— | T\ Tz TZ T&

Time Top | Left | Back | Right | Bottom | Firebox | Fr.2nd | Amb | Tnk CB?):S Icm‘f;; Part. (‘;3;& g‘f‘{j@/ (iw " S"\;f
il L #2 #3 #4 45 46 H7 48 #9 #10 | #11 #12 #13 #14 MEs bbb |eb (7
60 ||220 ! : |90 |5 (222 | 22 131 |37 |82 |40 {77
65 | 25 P [iobl22z {33179 |27 €2 |40 |79
70|20 173 [Iou (221 |33 | 7% |39 [82 (41 |30
5 | 25 122 Lo | 220133 |98 |39 |82 (4] |T©
80 | 4O | i - ;f [z okl 224 [ 32 | 77129 |22 |4/ |B!
85 | M5 | | : 192 (e 22t | 22 1971 3] (82 |9 [P
% | g0 | } s; oy o] 2221 22 1221259 | 85 14/ |2l
95 | &5 | | f { C 12y s | 222 23 -2 139 |83 |41 |9
100 hzoo | 1 | ¢ ; T 17 | plezz [ 2298 |2 |82 |4 |8
ws|ps | L | % " 194 | o] 225133 |78 137 1 %2 |4 |8
110} 1o i E ’ ‘ | =4 oLl 224 2% |7® |29 | 82 |41 |%0
115 | 15 2 MKowlzzy |3% |78 133 [ g2 |4 s
Total @jﬂ .




Myren Consulting Inc Data Sheet #14 P

3

of ™

Unit_ (P4 Mo

Date \ /

Q}-I 1-7 Run -\‘;?A \

Test End Wt.__ 922 7% AT___ N f f% Barometric Pressure_ 28 L2 “Hg Gas Flow @ 1.5” Technician(s)_ At~ ECL

Time cale S HIn ) ) 2 as Stack N . -r% ﬁiﬂt‘-ﬁ- é%
I Y ) B T R o o Bl e e o B S S =)
120 1290 {521\ (BB | Lo |, MG | HL [IDHS | b [\ (k& [325 |-.054 | C 2R 27 o
125] 25 520 L{IB3 | 5 [ .Y4%3 [)0.98] 944 {1.0% (13 0,7 [322 |- p5d]| W 2¥ 23 -1l
130 | 30 oRF| e U4 Wl |92 | 22 | 22|05 325 |-.055 | w 38 R%Z -]
135 %g“ %-5 rf'& \7 e Wi thLool U*%L ‘%5 ‘3g ILOtl 527 'aDB‘-’ witfo & 33 388 ain=y
140 | YO |92, (3 | .7 | . 5oR]12002 7,99 8l |8 AR 133 |-.055 | 2% A2 -l
s | s (SR (BB S|, w35 104l 990 | 25 | 251 uBia| BB eoste | ™ 28 AL -ND
150 | 5o 529, |63 | & | 499 1hoo B3 | 120 V20|00 357 |-055 | - 23 HOOD ~1i.D
155 | 55 1520, 0 1M e | H2ZB oM 100 [+ 25 |25 (42,7 |33 |-.055 |wises 23 HoZ WS
160 [14oo (m2le o 4S8 | Y 1 417 ool 100q |57 |.s7]18Y [2F] |-.eslL | & 38 HoY 0§
165 | o5 (S0 b [B¥ | 5 | .28 ;o9 |0, LI | .tz (12849 |23 |--05t | © 33 4o -jS
170 12 [ses s [V (o | 9o llo M (107 | .u [.u [92.0 [2FR |-esto | M 2R . HOO -pS
175115 |24 1291 =7 | . 29 {%.03(122%5 | > A3[|)7 | 235 J~.05lol/ ! S -5
Total —.{ )

e o e U A -

Time Top | Left | Back | Right | Bottom | Firebox | ¥r.2nd [ Amb | TuL CB(('};:S fm(;?lf I;T‘:]rtt g:;:l g“‘{""w m‘ ?f&e{
Ml ® #2 #3 #4 45 #6 #7 48 # | #0 | #n | 2 | #13 | M4 | Bem [aeiw (e
120 (290 | L1 ' 1M o224 122 178 | 29| g2 (42 [ 80
1251 25 | ¢ AL 7 o (2274 |33 198 |23 |82 |4z | B
IEJE-N * | M llps | 225 3317 | A |82 |92 [P}
15|25 | ! - | 24 |07 {225 | 23 |28 |37 | 32 |42 |8)
|4 | | R 24 Jwo7 |22 [25 |73 |40 |8z |42 |3
145 | 45 ; / | M (07 1227 (332 {98 |Ho [ &2 |42 |3
150 | 50 '? .24 107 227 |32 198 13} | B2 |42 |BI
155 | 55 C 172 (1094228 |33 R |39 |8z |42 [8
160 (1400 | i . r o4 [10R ] 228 (25 | B |3 8z |4yz [3
65|05 | | N ‘ P |22 |7 | 229 132 |98 |27 |52 |42 |2
170 [ 10 |} ' 2 JIo9 1229 (53 (98 [ |82 [42 | %)
175 [ {5 4 235 Mol [22% 1232 | |X |82 |47 |Ri
Total 23




Myren Consultmg Inc Data Sheet #14P_ 4 __of "]

Unit C)qu» W, 1D FYS

Date | /9 / \"7 Run ECH)

TestEnd Wt. 242+ AT N I% " Barometric Pressure Z8.4 7 "Hg Gas Flow @ 1.5” Technician(s)_ AT ,E6% -

Time as Stack . “"i’”_% St . S hs
T @ | Wi | Len | mee| v | o 21D | D] B [Tome | S |Opaciey |, conds Betew Sl e
180 |20 | 7o | 123 | .2 | .23 |58k (1500 [ |[JUS|AN |227 o585 | £ Mo 38 2% -H.S
185 | 25 |sad Y] .2 1. 2871723 [\2.591 2% [ 22 [253 | BU |--051 | 28 A5 -\
190 | 2o |ewq.2 |0a | 2| . 2397w | 12 [z |3 | 200 |- 047 | M R 354 -N.§
1951 25 15740 Wk | .2 | - 207 [2151207 | - .23 127.L a1 |-p49 | ™ 28 M4 -
20040 [£21.8 105 P2 L 1B 1452 1u1 | .5k [sWl@D 282 -8 | ~ Tpswa3% 325 -]
205 | 48 |52, 7 ] J 1 .oq7nzl 14,281 N5 282 .08 | M [8ws. 2§ 335 -I.5
20| 50 15214 100 LU [ L ud o] 200 g5l es 3R 279 |-t | W [Bloms 38 220 -h1.S
25| 55 520,805 | . 5] . 452l135 .00 | Wo | lio] 10,5 1280 |-.09 | C 2x 231 -lSs
20 0o ez, 2. (A8 | L] L au w1759 |23 At |G | ZBZ |-.o49 | L A% 325 -i2.0
225 | 05 1572168 | S| .52 [13uz-[ledet |2842 24254 |287 |-.049 | L°40 2 A0 -i2.0
20| (0 [529.2 9% S| .92 lo.d |q.s0 (120 [1.20] 90 289 L.oi? | 2 243 -1
235 | (= 158,78 | S | 475 lodas [102%] (O | 10|00 ]|289 4-.049 L » 29 23
Total ' 6%’3

T T T vz ’T"L- T2

Time Top Left Back Right | Bottom Firebox | Fr.2nd Amb Tnl, CB?::S fm(;f: I;;:;I’ gz;g ?:’fc& Cor f&.-!» i’:ﬁt;g{
Mn | @ #2 #3 #4 #5 #6 #7 #8 #9 #10 | #1 #m2 | #13 | #14 [¥oos (He |20
180 |wzo | | ’1 i "‘ U9z o | 228 122 |78 | 182 | 42 | 8
1851 25 | | : 2% 02 | 227 (8% | 7B |3 [ & |92 | ¥
19| 2o | | 2% |joo 226 (24 [ |33 |38 |42 [®)
195 | 35 | ] Co s |49 224 12 18 12 | B Hz 12
200 | 45 ? T Fle2 199 [ 223133 |78 |28 [Fe |4l |8
(205 45 ] T oz (g (222124 [ 72 128 [ [42 (%o
210 | 5P ; ol 199 j 2l |4 R [ A |22 [H2 | FO
215 | BS i 24 199 |zze |24 | R |37 | |42 [ 2O
220 |00 | | { ; v [23 oo 220 {24 |78 |37 (Bl |42 |¥])
2505 | L 4} R = o) {220 |24 | R 139 | & [ 4Z |3|
230 | 10 I i : 74 ljoz-| 2zt |24 | 9 | 4D | Bl HZ 1T}
235 | 1S 134 Aoz 222 |34 |79 | 4o | &2 |4Z |FZ
Tatal ‘(?%ly




Myren Consulting Inc Data Sheet #14P_ 5 of /) Unit D04 puyy n~

Date ! /7 /17 RmEECAH )\

Test End Wt. 532 Y- AT M ‘4 Barometric Pressure_ 2%, 19 “Hg Gas Flow @ 1.5” Technician(s)__ A £S5 —

Time cale s. | Burn » ) s ' Gas Stack ] -7 Sl C—.‘A'IE,
BT ® Sale |l ] % |V % ba Temp | Static | Opacity core, Notes S T\f"’&f
240|520 [ 75,280 | .Y 1.5 2251 097 | [ WH2.5)] 23] |- o7 | wiggs 2 37 2.9
25| 25 |52700[ 32 | D |- 44 [1220] 3,59 | 20|20 (g 5[ 299 |-.050 | o 3 I 125
250 | 20 |5z, [ B | s [ \u2> Jo.ge|98% |. 29 1\ 27 |2 (95 |-.o5D | O 28] 128
255 | 265 21680 4 [, 252 (¥.87]12.021 \© | \O €8 7|25 |~.o50 | " 29 250 -3
260 | 40 52,25 | 5 |, 28 (£.52|173p] 42 [02 21,0295 |~ | 29 248 2.5
265 | 45 15253130 [ B ] .27 03¢ 1201 ]| AT | \5]524 290 . 049 | Y 5 3 -i2s5
0 | so 525599 [, Bl DU 1240 b | o |8bin|287 |-.049 | * X 238 -12.5
25| 55 15251 (48 | J1-276Lak 1289 | A [ 493l | 235 [-.04B | 2 233 -I12s5
280 |{Leo|529.8 (45 | B | L 25telbdo 14,58 | 19 |19 124.0 (278 |~.oi) | W Ho 2 -12.5
285 | o 5'7—’4\[# "'iag 17’ '505 71[.9? |%L|L=4 YAR W 3{0&.! 2—723 - Do \ 59 5?/’ -\2.9
20| 10 5243 (89 | B | .20 [Zob 12972 22 |22 {22 | AT [eoHS | o 2 A -5
295] 15 s o [T B W oy [ pHL | 4B aBMH.DO|2L7 leo4S LY 8 33 -5
Total ' é | f-.ﬁ' m

~\ T\ =TZ T T3

Time Top | Left | Back | Right | Bottom | Firebox | Fr.2nd | Amb | Tat [ % Icm‘f:lf Fart. | Dart %\ﬁw z;’:l %"‘é’w
A #2 #3 #4 #5 #6 #7 48 #9 | #10 | #11 #12 | #13 | #14 [T (a4 \V [
240 |\5%0 | f' ' | S 95 (102 223 | 24 | 99 | vo | B2 | 45 |82
245| 25 '1 i é o 24 03] 225( 24 | 77 (40 |83 (45 |63
250 | 2o | | j i L I 7f ledzzelB4 |79 (40 |[§2 |H3 |¥3
255 | 250 | | / j i |75 11032281233 |79 (40 | B3 |43 |82
265 |45 | | ? -5 (102 28 |24 [So 4o |82 |43 [ 83 |
270 | 50 | / | 5 54 [102122% |24 8o | 4o (82 |43 |85
5[ 55| | ] :f ] 95 Lot | 2z28 |24 |57 |40 |83 |43 183
280 (.00 | | ‘ § f f 24 [iol {227 |24 |79 {490 |33 | 95 |82
285] 05| | '1 * f 74 lwop 1227 ({24 1779 | 3] | B2 |43 52
200 ( 40 | | | | - oo | 220 |24 199 |29 |52 |45 |82 |
295] (57| | i 94 Va9 (225 |24 98 [27 [ 82 |43 |82
Total ‘\ " |@ S




Myren Consulting Inc Data Sheet #14P_ 6 of
Test End Wt._ 573, "F

AT o /B

= Unit 90 pun~

\r 9 l7 Run oA

Barometric Pressure 2.8, 20

*Hg Gas Flow @ 1.5” Technician(s) &7, E59

Time

cale urn . . 5 Stack -f—5 3-\@{,;;2.
o Wt | Lot | Race | . % b, X Seatie | Opacity c;%s Notesé- |
300 {20 [5232 128 1.2 . 277952 1. 3% | .19 2,5 |-.H5 | ¢ 29 3|
30| 25 |52, 72094 | | .2991253]13272 | .38 | 235 oy | v Ky 310 |
30| %D 15234 A 1,227 1511490 | .59 |59 | 2Ll |-, oy | © A 30%
315 | g5 |52t 2030 P B[, 28|94 L2422 |22 262 |-. o045 M Akavel 39 209
320 | 40 |52l 2], S 1. 225180211248 20 AN T
25| 4Si57s 814 [ .4 | .28 pw02| DM 3D A B Y
330 5015754 A ] 2o 1920 | N2 | 72193 259 |ooys [ o 9 BH
335| &5 15752 2| -9 [j0.28e| 052 (3l 260 |[~.oH5 ] RS
340 |00 524, 9 S 27219471030 M —on5 | X 3p7
35| oS 15,6 S 2% 275 13205 ] HoZ|oons | " A 2098
350) e 1524, S, 259 1% | {823 Y o2 |=~.045 e 5‘1) 308
355 -éﬁr 527%8 1"5 * 2\% 8‘%7- lS;i% -‘% (8] '°0"\5 ) %»::8 305-
Total —
Ty A T TZ
Time Top Back | Right | Bottom | Firebox | Fr.2nd . CB(:":S ICm(;J):l: l;::;;t (1:’::1'3 ﬁy g;*::
vin | O [ %2 #4 #5 #6 #1_ | #8 M1 | #12 | #13 | #14 |35 | g |
300 [|20 L % \ \ 224 |39 |78 1% [81 |4z
305 | 25 ; : ' 224 [2H 178 |3 18l |uZ
0} 20 o 24 |24 [ 7% |2 |8l |42
315| 35 _ | ! i 22324 [ 783 [ 39 | 8t |4z
320 | ud f % il 222 |34 | 77|27 | S0 |42
325 | 4§ ‘ 222 134 |27 13 | ¥ |42
e k 222 |2H 77 |40 [ [47
B8] 55 : ‘*-;. E 727 | 24 | 27 [4° | %o 4%
340 | =00 " %i 922 3L| .77 ) @D L&
45| of 4 222134 |7 |l |80 | 43
- | 350 o) 222 , ‘5,._’ :77 L’O gD %5
8|15 222 |24 [77 |29 |90 |42
Total




Myren Consulting Inc Data Sheet #14P__ 7 of _~7  Unit D‘?% Bap
Barometric Pressure '2.? ' ZO

TestEnd Wt. S 28 .}

AT

Nk

Date

L 794

/ 17 Rm EPA)

*"Hg Gas Flow @ 1.5” Technician(s) AT ) ESS

Time

E/T
Min

D

Scale
WT.

Lbs.
Left

Burn
Rate

CO,

CO,
%

0,
Yo

CcO
V.

CcO
e

Gas
Bal

Stack

Temp
#1

| Static
/A Pressure

Opacity

3
RS
15

360 {7720

5237

@]

.|

V.
1R

.27

(oSS

25

2%

A ®

365

29

251 g’ — 1S
(2219 772

;To&ﬁ.l

370

(Gt 05100~ 7

375

380

385

390

395

400

405

410

415

Total

T

T

Time

Top

Left

Back

Right

Bottom

Firebox

Fr. 2nd

Tnl.

C Gas
Box

C Gas
Impin

Part.
Filt.

Part.
Cond.,

T, e

7. T2 TH
PM! rd-o | €

Goynd .

finrd «
E ke

E/T
Mio

&

#2

#3

#5

#6

#7

#8

#9 Y #10

#11

#12

#13

#14

=15

(o

"7

360

\720

%.

/9

222

i

77

23

w0

42

70

365

) /

370

Totad

+ 73

375

Frtisagy.

380

385

'%W

Rt SO

390

395

AT

400

405

P

410

415

Total




o WST6-Form 8 Rev 12/09
Pre and Post Test Zero/Span Check
Woodstove Dat ) eet # 15-1

Site: Myren Consulting, Colville, WA _ Date: '/4 Analyte:__CO,
Source: \%“}EMM}% Run #: E«{-"A—j
Zero Cyl #0284 2205 Conc.00.0 %_CO; Cyl Press: | 810 psi
‘ Certified By: _O4 A2 { Date: _2./ 25 /16
Span Cyl #: =B~ 0&-\\749\ Conc, 1245 % .CO, CylPress:_ ] 00O  psi
Certified By: M.\A, Tochnoloay (v, Date:_H /15 /15

Analyzer: Make: ﬂoﬂba Model: PIk—ZOOO SN: _607024
Range:__0-25.0% CO, Analyzer Output: __ 0~ 1,0
Flow: 1.5 SCFH_ Measured By: Rotameter: X ° Flowmeter:

EPA Span Va]ues-— 25.0% CO,
EPA Control Limits = + 2.5% of 25.0% COz =% 0.625% CO;

Pre Run Audit: By:. zk:-;z;j Time:___10%% Tomp: (0O 'F
Audit Resnlts

Point Expected-Response Actual Response + Cone, A%

L Meter | DVM | % |Meter, DVM| % Difference

Zero 00.0 | 000 | 00.0 000 |.09° oagnl +0.0989% 40,39

Span - 49.8| 19% [u4g | Mo | Ha8 [wuse) 4 0,0200%  |40.2)

Commepts:

Post Run Audit: By: ﬁ?y Time:_| 749 Temp:_ 77 °F
' [V Audit Results

Point | Expected Response | Actual Response + Cone. A%

# Meter | DVM| % |Meter{ DVM | % Difference

Zero 00.0 | 00.0 | 00.0 |00.0 | ,003) 1321 40, 13179 +0.,9

Span HAS HAB NS DL | L 518 ]10.4%86 4+ 0, 4L GG + 3.0

Comments: ‘

£CONC. Difference = Act % - Exp (Std) %

Zero % Difference (A%) = Act % (ppm) — Exp % (ppm) X 100

Full Scale Value

Span % Difference (A%) = Act % (ppm) — Exp % X 100
Exp % (ppm)



WST6-Form 8 Rev 2//16

Pre and Post Test Zero/Span Check
Woodstove Data Sheet # 15-3

Slte Myren Consulting, Inc. Lab, Colville, WA Date: Q / 17 Analyte:_ CO

Source: "!‘1 FOMA VA Run#:_EF ’A— \

Zero Cyl #:,_ DDV 3AAZLLT Conc. 00.0_% _CO Cyl Press:__|S1 0 psi
Certified By: DEALL . pate_ /25 / i
SpanCyl#: _E & - oo d{T! Conc. 2! % CO  CylPress: LD psi
Certified By:_ L\ 4 mé etk eplonn  Cov @ Date:__ 4 [ &_‘5’/-‘ S

(st
Analyzer: Make: Callforma Analytical Instruments Model: 200 SN: _1M12002
‘Range:__0-100 % CO Analyzer Output: _0- 100 __ v
Flow: _L1.5 scth Measured By: Rotameter: X Flowmeter:_

EPA Span Values= _0-5.0 % COor _0-10.0 % CO
EPA Control Limits = + 2.5% of 5.0 % CO =% 0.125 % CO; = 2.5% of 10.0 % CO ==+ 0.250 % CO

Pre Run Audit: By: % Time: [0 3 Temp:__ (0O °F
“~ Pre Test Audit Results ‘
Point Expected Response Actual Response + Conc.
# ' Difference A%
Meter | DVM | % |Meter| DVM %o
Zero 00.0 | .000 | 00.0 [0.c0 [o.00 |, 0OTR(, +.0066L [+O. 11
Span 2.6t 2060261 (2063 2.6/ [ 98368 00347 |-13 )
Comments: ‘
Post Run Audit: By: % Time: 1 747 Temp:__ 72 > °F
" Post Test Audit Results ' _
Point Expected Response Actual Response + Conc.
# Difference A%
‘ Meter |[DVM | % |Meter| DVM Yo
Zero 00.0 | .000 | 00.0 | 007|208 | voYY o084 [+149
Span 'NEFAIRAL 2.2 24| 95758 1=0.0347 w}d
Comments:

+Conc. Difference = Act % - Exp (Std) %

* Zero % Difference (A%) = Act % (ppm) — Exp % (ppm) X 100
Full Scale Value

" Span % Difference (A%) = Act % (ppm) — Exp % (ppm) X 100
Exp % (ppm)



Quality Checks Unit: @?‘ﬁ"‘ﬂwumm
Woodstove Data Sheet #16 Run:__ [ fa \
Date:_ ‘{4 ] 17
Technicians: ATy  E5%S
WS DS 16, Rev 1/12

Thermocouple Check (at ambient): T/C# 1: 7 5 °F; T/C#2: — °F
T/IC#3: — °F, T/IC #4: - °F; T/C#5: o °F;
T/IC#6: I °F; TIC# 7 _— °F; T/C#8: - °F,

Tc#o_\e\  °R; me#io. WS oF me#n_ 74 °F;

TIc#12__ A0 °F Tc#13_ted R mek1a SO oK

Tic#1s Y °R; e#ts. B2 oF we#1r_AA R
20>

Tce1s: S\ °F; T/IC#19:_ ~ °F, T/C # 20: °F,
T/IC#21:_ ™ °F; T/C#22: = °F; T/IC#23: °F;
T/IC#24,_  —— °F T/C #25: = °F; TIC#26: °F;
Comments__ Stpve. wab Vv nv\\'\ﬁ IV "'l“'"! ¢ Check wib deve

Thermocouple Readout: Pretest Zero/Span Check and Calibration:

Zero Adj Post Test Checlgo %Difference
(0°F): -\ °F to: — _°F Zero (0°F): °F (e,
Span Adj Span

(2000°F):_Z200| °F  to: — °F (2000°F): ‘2,00"{ F 10O, O"}
(Allowable % Difference [A%] = 1.5%. A% = [(Actual Response-Expected Response)/Expected
Response]. A% calculated in degrees absolute (°A). [ °A=F +460])

Thermocouple Readout Pretest Linearity Check

0°F=_ -\ °F; 200°F= 29O °F; s00F= 278 °F

600F= 20Ol oR s00°F= Bl °F; 1000°F= ]0OP  °F
1200F=_ W99 °F; 1400°F = _[HOD _°F; 1600°F= _Jlpod  °F

1800°F=_1Q01  °F; 2000°F = 2001 °F

Combustion Gas (CO; , 0, , CO) Train Leak Check: Pre & Iﬁ/ % Post OEL/ %

, ——
Draft (Static) Gguge Level/ Zero Check: Preol {%
Post X

Seale Check Pro (Weds)y S8.8 =625 = Solks. / &ol\ks, e%*/ge%
Post (Wt #s): 285 ~ 572%.% Tﬁg.o \bs. /&0 ibs,. O&/%

Stack Cleaned Prior to the Run: Yes No ,
Tunnel Cleaned Prior to the Run:  Yes No f




' 7
i, =
L

C

Becherini Scale Center, Inc.
317 E. Sprague
Spokane, WA 99202

SCALE CALIBRATION RECORD

Customer: /\/\ v ﬁq ‘,::'*/3/

Date:

._‘f; / Lf L?’/ Xé

Work Order Number: L G 90/ PO Number:
-Equipment Mfg.- Serial Number Specifications Weight used Initial Readings Final Fieading‘s‘
L fAnThin 955955 | Jame x| 7 & Y
' (Fass)..Fa | 5 Ly SN,
Notes: < ?((/{/4’)4/_ 0/_}Aéﬂ#ﬁ"/ /6’7&' 3?7 gf /!C?C}.(j
- A0 I99 7 | Aol
@;»Jz @’/wf’ R7]Lbs 3do A99 7 | 3wy
D ¥
. Equipment Mfg. | . Serial Number Specifications Woeight used Initial Readings ' Finai Readings
2. LanThEn loolssssdcH 5K x | a4 %
Pass...Falll SO d /
Notes Yz // /
»0!&'/ /g/ﬂb /7/”“’7 2300 / s
& 50 / /
| &/ 7
- . Equipment Mfg. Serial Number .Specifications Weight usgd - Initial Readings. | . Final Readings
3. IaThEn | ouod 523647 Jose x . | 7 40 /
B (Bass.) Fail ) 5. S/
Notes: ngf( 75’1/) ~ J Do /,,/}J’ <7 /
P 7z P /
S/ 220 .8 /
¢ ¥/ /
~ Equipment Mfg. Serial Number Specifications Weight used Initial Readings Final Readings
4 fANTHER 0926576 KL | /oo x .| o & |
| (PSS ) Fail 17 So $2.2
Notes: o /I A . &
k /“/ A 2
iR Caly é//“’ﬁj doo_ | 999 | ase.2
2% 4 ?‘i g | Gooe
- & g
Additional Comments:
Last Checked: 7 / /5 Next Check Due: 7//5
Weights Certified: ! / 5)// o Technician: .. !

'Calibration checkad IAW NIST handbook 44



H
LY.

i,

e "f7

3.

Becherini Scale Center, Inc.
317 E. Sprague
Spokane, WA 99202

SCALE CALIBRATION RECORD

Customer: / \/\ i /fA/

Date: 2 /;;,j//é:

Calibration checked 1AW NIST handbook 44,

Work Order Number: Ly 2}7 vd? / PO Number:
"~ Equipment Mfg. ‘Serial Number | . Specifications Weight used Initial Readings Final Readings:
7 T - ) - - . s
1 Sanlrius \as3sudk /5K x. 5" | X P /
(©75) 7-d | (PessyFai 32 SY.¢ /
B T -
Notes: el S0 /
Soo 5000 /
P ‘ 7
/DY [Opd- & /,/
- Equipment Mfg. Serial Number Specifications . Weight used Initial Readings Final Readings
2 Oftpus  |2350003 |d9x.007| & & &
Rangrf | e Fai | Y How | Hoge
Notes:cf“'él /é f"/ /0 SO Y Re il
- Al DRALE 20 /9958 |40
S A4 23998 (\AHooe
&/ & b
Equipment Mfg. “Serial Number . Specifications . Weight used Initial Readings Final Readings
Pass...FaiI 5;;--‘ i e
Notes: | ’ ; T
Equipment Mfg. |~ Serial Number Specifications . | -~ Weight used Initial Reédings- - Final Readings
4. '
Pass...Fail
Notes:
Additional Comménts:
Last Checked: C/;'/ / 5» , Next Check Due: 5’/:/4
Weights Certified: ‘ /5;7/ i Technician: 17_“(_{ o / S IA]
¥ // ~



DENSITY STANDARD USED FOR TROEMNER PRECISION WEIGHTS

Troemner Inc. adjusts all new welghta and all we:ghts

. received for recalibration on the basis of apparent mass versus

material of dennity B.0g/cin? at 20°C. This action is in aceord-
ance with the recommendations of the American Society for
Testing and Materials specification ANSI/ASTM E 617 and
the International Orgenization of Legal Metrology (OIML)
Intermational Recommendation No. 20.

Previously, all weights had usually been adjusted on the basis
of apparent mass versus “brass,” a hypothetic material of
defined density 8:4g/cm3 at 0°C and 8.3909g/cm? at 20°C.
This practice ofiginated in the early 1800's and was adopted in
all of the English speaking countries as well as a number of

other countries. Now most mass standards and test weights

are made from stainless steel (density ranges from 7.77g/cm?
to 80g/cm¥). A pumber of countries have adopted the

recommendations of OIML and the foremost balance manu-
- facturers-are adjusting the built-in weights in their balances .. .
- --on the-baais of apparent mass versus.80g/cm?® In order to
smooth the transition in this country, the Reports of -

Calibration of the National Bureau of Standayds arereporting
the correcticns to calibrated mass standards on both bases.

In terms of normal weighing procedures the change is very
small. For a given waight, the mass value assigned on the
basis of apparent mass versus density 8.0g/¢m® material will
be 7 parts per million higher than the value assigned on the

.- basis of apparent mass versus “density 8.4g/cm¥" material. In

many cases the allowed weight adjustment tolerances are 80

'

i,

‘ ' TROEMNER wc.

large thatthis change is immaterial although closely adjusted
weights ofien have a smaller tolerance than the correction
change. Forexampleatﬂle 1 Lilogrram level the change is 7
_ mg. For comparison the ANSI/ASTM E 617 Class 6 tolerance
for 1 kdlogram is 100 mg whilethe Cla.s.aﬂ toleranceis25mg. A

detailed discussion of mass and ma.as values 18 given in
Reference 3.

Precision Weights manufactured by Troemner Inc. to ASTM
Class 1,1.1,2,3, 4,5, and 6 tolerances and the equivalent OIML
and NBS to]eranm are of the following materials;

" Designation Motoal Density  ‘Weight Range
Stainless Stoel 188 7.84g/cm? at 20°C  t g& larger
Stainlcas Steel 188 8.0g/cm? at 20°C 50 mg to 500 mg
Aluminum 1100 2.7g/em? at 20°C 30 mg & smatler

- References:

1.7  ANSIZASTM E 617 B

-Available from:. Truemner Tne. 6!!25 Gmn\vay Ave Phxh. Pa 19142 N
5-724-0800 or American Society for Testin
M-un-.l.- 1916 Race Strext, Phila, Pa_ 191

2 211.{1}. hNTERNATlONAL %EO?MMEI:EA’E%P: ao. 2?0
vailabis froon ation Inlama etro
1 iluo Trugot - 75009 P:r.n France sis Legale
NBS MONOGRAPH 133, MASS AND MASS VALUES
Available

from:  Superintendent of Dn-mmenu US. Governmant
- . Pandng Oﬁm
Washington, D.

Order by 80 C N Cla.-ﬂ 13313
er ’13 l.ulog 0. lockNumber

Manutacturers of Pracision Welghls
Mass Slanderds » Balsnces « ubom Apparatus

E825 Grasnway Avanue ~ Phitadelphla, Pa 19142 -
215{724-0800 i eh

Ws. useo Soe Seale QL Checfcsl P. -y,




IH]

Established 1874

QUALITY CONTROL SERVICES

LABORATORY EQUIPMENT « SALES + SERVICE » CALIBRATION « REPAIRS

2340 SE 11™ Ave. Portland, Oregon 97214 « Box 14831 Portland, Oregon 97293

(503) 236-2712 + FAX (503) 235-2535 + www.qc-services.com

Report Number: MYRC0224850860161020

oLy

Calibration Services
Certificate Number: 1550.01
Laboratory coge: 115953

Myren Consulting
512 Williams Lake Road
Colville, WA 99114 A2LA ACCREDITED
CERTIFICAT FC TION WITH DAT.
~ INSTRUNENT INFORMATION
Item Make Model Serial Number Customer ID Location
Balance Sartorius CPA2248 24850860 N/A Lab
Units Readability SOP Cal Date Last Cal Date Cal Due Date
g 0_.0001 QCo12 10/20/16 4/13/16 42017
_ _ FUNCTIONAL CHECKS
"ECCENTRICITY . LINEARITY STANDARD DEVIATION ENVIRONMENTAL
Test Wt: Tol: Test Wt: Tol: Test Wt: Tol: CONDITIONS
100 0.0003 50x4 0.0002 100 0.0001 m & 0
AS—FOIlnd: AS-FOlllld: I. 100.0000 5- 100.0000 9- 100.0000 Good Fair Poor
Pass: & Fail: 3 Pass: #  Fail: O | 2.100.0000 6,100.0000 10.100.0000
‘ AS"Left: As_Left: 3. 99.9999 7. 99.9999 Rgs“lt Temperature: 19.8°C
Pass- @ Fail O | Pass: Fail. O | 4-100.0000 8.100.0000  0.00004
: A2LA ACCREDITED SECTION OF REPORT
Standard As-Found As-Left Expanded Uncertainty
200 199,9997 200.0000 0.00014
100 99,9998 100.0000 0.00014
50 49.9999 49,6999 0.00014
10 10.0000 9.9999 0.00014
1 1.0000 1.0000 0.00014
0.1 0.1000 0.1000 0.00014
CALIBRATION STANDARDS
Item Make Model Serial Number Cal Date Cal Due Date NISTID
Weight Set Rice Lake 30 kg-1mg 8751 1/4/16 1/2017 20160003

Permanent Information Concerning this Equipment:

Comments/info Concerning this Calibration:

the observed standard deviation and readability of the unit under test. The uncertainty is expanded with a k factor of 2 for 2

17025 and ANSI/Z540-1-1994 quality standards.

pproximatc 95% level of confidence.

‘| mstruments listed above were calibrated using standards traceable to the National Institute of Standards and Technology (NIST). Calibration data reflect results at the time
and location of calibration. Calibration data should be reviewed to insure that the instrument is performing to its required accuracy. Calibrations comply with ISO/IEC

Member: National Conference of Standards Laboratories and Weights & Measures

PT ID: MYRCO2



Lo Established 1974

QUALITY CONTROL SERVICES

LABORATORY EQUIPMENT - SALES - SERVICE » CALIBRATION + REPAIRS

2340 SE 11™ Ave. Portland, Oregon 97214 « Box 14831 Portland, Oregon 97293
(503) 238-2712 -«

&

ACCREDITED
Calibration Services

AX - * WIWW.OC- ices.com
F (503) 235-2535 ‘ {c-services.c Certificate Number; 1550.01
. Laboratory code: 115953

- Myren Consulting
512 Williams Lake Road
Colville, WA 99114

Report Number: MYRC(224850860160413

A2LA ACCREDITED
CERTIFICATE OF CALIBRATION WITH DATA

INSTRUMENT INFORMATION

ltem Make Model Serial Number Customer ID " Location
Balance Sartorius CPA2248 24850860 N/A Lab
Units Readability SOP Cal Date Last Cal Date Cal Due Date
g 0.0001 QCo012 4/13/16 11/4/15 10/2016
FUNCTIONAL CHECKS
ECCENTRICITY LINEARITY STANDARD DEVIATION ENVIRONMENTAL
Test Wt: Tol: Test Wt: Tol; Test Wt; Tol: CONDITIONS
100 0.0003 50x4 0.0002 100 _ 0.0001 1 [ O
. As-Found: As-Found: 1.100.0000 5.100.0000 9.100.0001 | Good Fair Poor
Pass: ¢ Fail: [ Pass: B Fail: 0O | 2.100.0001 6.100.0000 10.100.0001
As-Left: As-Left: 3.100.0000 7.100.0001 Result Temperature: 19.8°C
Pass: @ Faik O | Passs & Fail: [J | 4100.0001 8.100.0001  0.00005
A2LLA ACCREDITED SECTION OF REPORT
Standard - As-Found As-Left Expanded Uncertainty
200 200.0004 200.0000 0.00015
100 100.0001 100.0000 0.00015
50 50.0000 . 49,9999 0.00015
10 10.0000 9.9999 0.00015
1 - 0.9999 1.0000 0.00015
0.1 - 0.0999 0.1000 0.00015
CALIBRATION STANDARDS
Item Make Model Serial Number Cal Date Cal Due Date NIST ID
Weight Set Rice Lake 30 kg-1mg 8751 1/4/16 1/2017 20160003

Permanent Information Concerning this Equipment: Comments/info Concerning this Calibration:

4/16 Performed internal span overwrite adjustment.

Date: 4./3.20/6

Technician: R. Hintz &

A— Signature:
ALL NOT BE REPRODUCED WITHOUT THE APPROVAL OF QUALITY CONTROL #FR il
The uncertainty is calculated according to the ISO Guide to the Expression of Uncertainty in Measurement and includes the uncertﬁ’inty of stahdards used combined with
‘e observed standard deviation and readability of the vnit under test. The uncertainty is expanded with a k factor of 2 for an approximate 95% ievel of confidence.
~finstruments listed above were calibrated using standards traceable to the National Institute of Standards and Technology (NIST). Calibration data reflect results at the time

and location of calibration. Calibration data should be reviewed to insure that the instrument is performing to its required accuracy. Calibrations comply with ISO/EC
17025 and ANSI/Z540-1-1994 quality standards.

PT ID: MYRCO?2 Member: Nationat Conference of Standards Laboratories and Weights & Measures
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CERTIFICATE OF CALI

This is to Certify that your Altek Wnit has-
accuracies are traceable tO the National
(formerly' NBS) within. the fimits of the N
pertaining to these standarts are on file an

- Certified by: Altek Industries Gorp.
Recominend Recalibration: Annually

T

“Factory Calibration Date

.

[N - o




_~MYREN CONSULTING, INC.
512 williams Lake Road
Colville, WA 99114
Office: 509 684 1154
Lab: 509 685 9458

THERMOCOUPLE READOUT CALIBRATION

Calibiation Data Sheet # 65
Revision 1 3/3/04

DATE:. © /l?/%
. TECENICIAN: A £8§

Thermocouple Readout Manufacturer: OMP_C?CI
N

' Model

¥ '—400

" Serial

#: 11030109 T@G'_[ﬁRang-e' - F

Location: - C,@ q}@f D;a{ QH&V&W i,):a JW ﬁ 2-”

Calibrated with: A "!(E,‘L, e.,,,}M 1T+ 853 Qﬁg)%]of)@ﬁ

As found: 0°

o
i

100 =

200

[

300

- 400

500

€00 =

700

% Dif

Or

“. % Dif

F = \ Adjusted to: ' o
200 ° F = ’,_)_g Adjusted to: | —
O ’ ?.'Jlf/ 800 = ROZ- %o?;i/_ 1660 = ol -I-%,ﬁﬁw
97 *..005'4 7 900 = 98 . oos ¥ 1700 = |00 o
201 ‘10015/ 1000 = OO/ -'-,ooou%/'lsoo = \Ro! - pooyq”
297 +.e0A7 1100 = 0 +.o00lH 1900 = (900 oY
2H +.oor_’z—/ 1205 = 199 ripeu0” 2000 = 2001 —‘.ooo?H/
Hag f.ooz,t/lsoo = 1299  4.00057Y2J00 = 2100 o <
(002 -.0p19“ 1400 = [HOO o7
198 +oo7 1500 = 15D o0

- = (Reference Temperature °F 4+ 460) — (Readout Temperature °F + 460)

il
s

Reference Pemperature °F + 460

= (Reference Temperature °c + 273) i {Readout Ten:&rature °c + 273)

Reference Tempeérature °c + 273



Calibration Data Sheet # 65

_ MYREN CONSULTING, INC.
‘Revision 1 3/3/04

512 Williams Lake Road
Colville, WA 995114
Office: 509 684 1154
Lab: 509 685 9458

DATE :- 5//‘?//é

THERMOCOUPLE READOUT CALIBRATION L /
. o TECHNICIAN: 477 E25

Thermocouple Readou.t Manufacturer: O meq»C{

Model #: i [S k¥ serial #: 0OUY BVKi"Type If Range: _(O -~ /90® o
" Location: Aosm HSG - ¢ Me a[@sf’“‘" 5‘&)?&

Calibrated with: A Mu;e,, SN 173rS83 | O *Q}&ﬁf’a

As found: ° F= o Adjusted to: —
1900 ° F = |=\og Adjusted to: (400
0=_0 ' Dsfv-/ 800 = TOO %c?l«f’ 1600 = o000 '.% Iéi‘f/

“100 = o | +.007 900 = ¥47 1~.‘oaz'2/ 1700 = [1,99 +. 000l
200 = 203 - .00%‘/1000 = wal. | *-ooou%/laoo = |%00 » 7
300 = 29 1-.0015/1,109 = 099 _T'"Oﬁﬁe‘?‘\/'igoo = 1900 o 7
400 = HoD o_/ 1200 = (|49 +-ooou0/2ooo =_ —
500 = 44% 0021”7 1300 = 297 +.0017” =

600 = 900 o 7 1400 = 1239 +.000597

700 = 4Alb_ +.002d? 1500 = HIE - oo’

% Dif = (Reference Temperature °F + 460) — (Readout Temperature °F + 460)
¥« 7 Reference Temperature F + 460

Oor

% Dif = (Reference Temperature °C + 273) . {Readout Temperature °C + 273)
Reference Temperature °c + 273




Calibration Data Sheet # 65

. MYREN CONSULTING, INC. .
Revision 1 3/3/04

" 512 Williams Lake Road
Colville, WA 95114
Office; 509 684 1154
Lab: 509 685 9458

THERMOCOUPLE READOUT CALIBRATION o DATE : J‘¥ /

. TECHNICIAN dlm_‘] E
Thermocouple Readout Manufacturer: M:l £ DC) .
. _ o,
Model #: 'f@% ' l‘”"f)zserlal #: EIQ Qﬂ Type: _iL Range: O “?qq i”f"

Location: __A@g)(, ‘M {1 i lﬂ&‘ '@LQAK' L) 2%

- -~ - ‘. R I
Calibrated w:.th ;&& QM I -i%“w) 3 4 - [~
As found: 0°‘ F=_ 2 Adjusted to: ' >,
o0 ° F = ]O\OO Adjusted to* —
, % Dif ' % le $ Dif .
0o=_[) Chd 800 = TOO o7 1600 = Wel4  -.0063”

P99 s.oomnl 1700 = 1710 -io0tL”
joolo -0l 1800 = [FOL  -00277

100 = A4 +.ofo‘7"/éoo

199  +. o015 ¥1000

200 = =
300 = 295 'Jr.ooLgu/noo = 107 f.ooq;/ 1900 = _|900  _O v
400 = \73‘7"/ +.oof'70'/1200 = {210 f".oolao/ 2000 = —o —_—
500 = H4\ f.oocy'-{/ 1300 = (212 - 00R” =

R 1

600 = 595  +.004771400

700 = 95 -i-.oo.ggo/lsoo- = |54 -,omi/

% Dif = (Reference Temperature °F + 460) — (Readout Temperature °F + 460)
s . Reference Temperature °F + 460

Or

% Dif = (Reference Temperature °C + 273) =~ (Readout Temperature °c + 273)
Reference Temperature °c + 273




Woodstove Data Sheet # 55

Revision 0. 12/18/01

THERMOMETER CALIBRATION DATE: )} / 16 / ;(gr TECHNICIAN: A T”?:f'ﬂ’yfmf

. MANUFACTURER:: Epyea Epree.  Fisher ﬂ? ing. "?Eﬁw ?’%‘@,n L
car 4. \e0g2FE B2 ATNERF 1230 Wik (330 Wl il
SERIAL NO. 169 kasu¥s AD '?i_"’é‘-?“f - -
ravGz:  ~lfo® 0-260% O BOF J0-10%  20-120%F O -130%=
GRADUATIONS: 0,10 e |25 M 1°F 2=
TYDE : | . Tube Tiube  Tohe %fﬁf— | Tobe, .f;;}s“ /
T Ly L0 33 33 34 34

. 3 % &5 4 40 ua
3 4.6 1S 5% 59 0 40

1

4 228 23 WM. 3 7T 3%

COMMENTS :

g
°c

(°c X 9/5) + 32
(5/9 ) (°F -32)

j“k’{u ‘



EVER READY THERMOMETER CO., INC. PAGE 1 OF 2

228 LACKAWANNA AVENUE
WEST PATTERSON, NJ 07424
(201) 812~7474
REPORT OF CALIBRATION
LIQUID-IN-GLASS-THERMOMETER

CALIBRATED BY EVER READY THERMOMETER CO.

MARKED: ERTCO CAT 1005-3FC §/N-1697
RANGE: -1 TO +101 DEGREES C IN 0.1 DEGREE GRADUATIONS.

THERMOMETER  CORRECTION
READING  (ITS-90)%%

0.00 C 0.00 C
- 10.00 ¢.00.
20.00 0.00
30.00 0.00
37.00 0.00
40.00 0.00
50.00 0.00
56000 “0.00
60.00 0.02
70.00 0.00
80.00 0.00
90.00 0.00
100.00 . 0.00

*% ALI, TEMPERATURES IN THIS REPORT ARE BASED ON THE INTERNATIONAL
TEMPERATURE SCALE OF 1990 (ITS-%90) PUBLISHED IN THE METROLGIA 27,

NO. 1, 3/10/90.

THIS THERMOMETER WAS CALIBRATED AGAINST A STANDARD CALIBRATED AT THE
NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST) FORMERLY THE
NATIONAL BUREAU OF STANDARDS (NBS) IN ACCORDANCE WITH ASTM METHOD

E 77, AND NBS MONOGRAPH 174.

FOR A DISCUSSION OF ACCURACIES ATTAINABLE WITH SUCH THERMOMETERS SEE
NBS MONOGRAPH 250-23.

IF NO SIGN IS GIVEN ON THE CORRECTION, THE TRUE TEMPERATURE IS HIGHER
THAN THE INDICATED TEMPERATURE; IF THE SIGN GIVEN IS NEGATIVE, THE TRUE
TEMPERATURE IS LOWER THAN THE INDICATED TEMPERATURE. TO USE THE CORREC-
TIONS PROPERLY, REFERENCE SHOULD BE MADE TO THE NOTES GIVEN BELOW.

CONTINUED

TEST NUMBER: 152439
DATE: 07/16/96

. STANDARD SERIAL NO. 128239

NIST IDENTIFICATION NO. 88024



EVER READY THERMOMETER CO., INC. PAGE 2 OF 2

REPORT OF CALIBRATTION
LIQUID-IN-GLASS-THERMOMETER

THE THERMOMETER WAS TESTED IN A LARGE, CLOSED-TOP, ELECTRICALLY HEATED,
LIQUID BATH, BEING "IMMERSED" 76MM. THE TEMPERATURE OF THE ROOM WAS
ABOUT 25 DEGREES C (77 DEGREES F). IF THE THERMOMETER IS USED UNDER
CONDITIONS WHICH WOULD CAUSE THE AVERAGE TEMPERATURE OF THE EMERGENT

. LIQUID COLUMN TO DIFFER MARKEDLY FROM THAT PREVAILING IN THE TEST,
APPRECIABLE DIFFERENCES IN THE INDICATIONS OF THE THERMOMETER WOULD
RESULT.

THE TABULATED CORRECTIONS APPLY PROVIDED THE ICE-POINT READING, TAKEN
.AFTER EXPOSURE FOR NOT LESS THAN 3 DAYS TO A TEMPERATURE OF ABOUT 20
DEGREES C (70 DEGREES F) IS 0.00 DEGREES C., 1IF THE ICE-POINT READING

IS FOUND TO BE HIGHER (OR LOWER) THAN STATED, ALL OTHER READINGS WILL

BE HIGHER (OR LOWER) TO THE SAME EXTENT. IF THE THERMOMETER IS USED

AT A GIVEN TEMPERATURE SHORTLY AFTER BEING HEATED TO A ‘HIGHER TEMPERATURE.
AN ERROR OF 0.01 DEGREES OR LESS, FOR EACH 10 DEGREE DIFFERENCE BETWEEN

THE TWO TEMPERATURES, MAY BE INTRODUCED THE TABULATED CORRECTIONS APPLY
IF THE THERMOMETER IS USED IN THE UPRIGHT POSITION; IF USED IN A HORIZONTAL
POSITION, THE INDICATIONS MAY BE A FEW HUNDREDTHS OF A DEGREE HIGHER.

TEST NUMBER: 152439

DATE: 07/16/96

 STANDARD SERIAL NO. 128239
NIST IDENTIFICATION NO. 88024

Charles Tang-Nian
QUALITY CONTROL MANAGER



T Revised 7/11
Dry Gas Meter Calibration Data
Date: " / o / ’é Technician: 54
Calibration Meter Mfr: Lociwe ) SN: lo&5 2207 Y: O, C\q Lg?b
MeterBoxID 45 & - ¢ Meter M Eocluwe W SN: 2556
Electrical Check o¥. v~ Pitot Leak Check o¥- v/
Leak Check Front Half o¥% v Back Half 0¥+
BP= 28.37% in Hg
Orifice Gas Volume Temperature Time
(Ah) Cal Dry G 1 Dry G (©),
in. . ry Gas Cal. ry Gas Meter Min.
Meter Meter Meter
H;0 , Inlet Outlet
(Ve (Ym), Tt tmiy, | (Tmo)
. OF > ]
VG0 initial | ¥55 08 {230 .200 initial 158 | o | LO
.go final 8%0.%5‘7 ol vz mid 58 (otf (g df 1009
90 | ‘ final 58 | bs | LS 0.29)
ol | 5051 X | 502 X|_we |8 | W87 | |
506 ¥ 5" 523 522 | $A2
40 | initial | g4 437 | 241900 initial | &8 | Wy | LY
90 final gyl Lol o mid S | w2 L7 (932
A0 total S22 520 Al ave 587 | X ,&7/
' S ehm 19 §79F  Sow | s21
o0 | initial  [@4L.$5D | 249.600 | initial | B | LE | %
1,00 final “ md |58 | 72172 |
T ¥52.00 25“‘2—"_*0" firal |59 | 9% |75 61.%
WP T ol | sast™] s Al we  [sgA -1t (917
| 562 thm SI) 931 521 |92
initial initial
final mid
* final
total avg.
initial initial
final mid
final
~ total avg.
Y= __ (Y)(Ve)(PbYTm + 460) Ah@= (0.0317)(Ah)_  [(Te +460) (©)] / [(Ve)(Yo)[?

(Vm)(Pb + AW/13.6) (Tc + 460)

Pb(Tmo + 460)



Back Hal¥ Leak [heek

% 4 Fhednge w oy i A
e ] " , -
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i_;:ji #‘;L é'%{ﬁ“ é$$€;§ Q.@C:}

Provt Mol leak C e 6 e

Ve o e Lenatin g Leal Eave
_ ™ i % E LY 5 hapgs &, & d
DGm - exs , 502 Csnm — L 09 |

T WS 78S 186 - ool



Meter Box: L& G-

Date:_{| /i, [ 6
Page: 2 of 3
. Rev 6-10
Meter Box Calibration Page 2
Y= (XY NVIBPYTy + 460) =
(Vo)BP + A H/13.6)(T. + 460)
/ / S | X 7
y=( NLD yswsl ) 2232 ) b2 60) = H 5%274=-0.9747
( s320% ) 2932 + 30 M36( 53 L%SGO) o, 4701 LoD X

944,% |

527 X
)( 5022 ) 25 3;2 ) u""7L +460 ) —‘7%0‘74.2’_},\ = O.‘:’I."?La?px

( [
(5202 N2%8 + G0 RO 58 _4di) 5 ap.413%

(53ly

v / s A X
Y=( »99e% y S50y 2825 ) 1 1460 ) = 77,148 lnf)"f 0.97319

C 5uyef X 26,32+ LD /B6( S8 +460) =9 5], 2z

\ (519"
Y=( X ) X +460 ) = _ =
( ) + 113.6)( + 460 )
Y=( M X X +460 ) = =
(. X + /13.6)( +460)
Y Factor Variation (% 0.02 Allowed From Average Y)
0417~ .00 X
e X
0% +.0020
/ )
D47 ~ . oop X

/7
AveY 0.9 2"\:2



METER BOX Y5 -F
DATE /il /16
Page 3 of 3

AH@ = (0.0317) (AH) . [(Tw + 460) (@)]2 =

(Pb) (Twe + 460) (Ye) (Vo) )
7 (51%) —
AHR = (0.0317) ( .60 ) [ (5% + 460) (p0.28) [ 2 = | 172X
LY + 46 \ ( 5.051)
(25.22.Y ( b?DLf?‘Zf;}-P) ( ‘1%':’:\) o51) |

~ 19) ~ -

AHG = (0.0317) ( 90 5 .| (5%«3 460) (9.52) | 2 = |, 5,03X
(2332) (K7 + _460) O 3963) ( Sw022.)

AHG = (0.0317) ( lwo 4 . [ (5-2(‘ *460)(928) |2 = |. Y Lo X
2%32) (7 + 460 ( 2L3) ( 556 )
(7,%5:7\,) (7(537\)\ ) 5 - 5, s\ _

AH@ = ¢0.0317) ¢ ) .| ( + 460)( ) (?=
¢ )+ 460) [« ) ( )

AHG = (Q.0317¥( ) .| (  + 460)( )] 2=
¢ )¢ +460) | U )« )

AB@ VBRIATION (+ 0.20 ALLOWED)

_ ﬂﬁ?’ +0.04257X
L0 7 — 0.0\ X
L340 - -0.087X

.

ave ame V. 7747 X




Post Test
Meter Box Audit
Woodstove Data Sheet #32

T

Unit; QpFicnue
Date: ) [Jof 1}
Technician: AT g% §
WST9-Form2, Rev 6/11

Meter Box Calibration Audit

Test Data
Run# [ 1 2 3 4, 5 6 7 8 9 10
Avg.Ah | QO
Max Vac| Q

Avg, Test Series Ah:

e

in HyO. Test Series Max Vac:

. © in Hg

Audit Dry Gas Meter Mft: gOCL- ’ph@e I SN: | &7 92 0%  Correction Factor (Y):_ 49968
Test Dry Gas Meter Mfr:_ 1<0¢ lxwell  gN; 3039270 Correction Factor (Y)._, Y743

' Audit Data

Audit #1 Audit #2 Audit #3

BP (“Hg): 22072 __2%H 28N
Vac(“Hg): o o o
Audit Meter: Finat Vol - lele. 0477 21,7283 2z .‘DIZU

Initial Vol (201 % 2‘—% Loty 2ol 21,545

Vol (V,, Ft) 5173 50224 5. 281X
Audit Meter
Temp (°F) (Tc) Initial 57 59 57

Mid 57 5 7 £2.S

Final 5 é . 5%

Avg (°F/°A) ST (517 5) 5_"2 g5[ 2) A 575 Y(s 7 5)
Ah(“H,0) Initial ae 40

Mid A0 . ‘i D 4o

Final 40 4o | 40

Avg do go X 90 d
Dry Gas Meter: Final Vol L2l Slte LHZ . |24 LR, 124

Tnitial Vol (Al .00 LA, 200 L4, Yoo

VlVo)mD &4l g4t 5§24 X
Dry Gas Meter Initial i D) 7%
Temp (°F) : Inlet Mid wiv ; g 3' D
(Tw) Final -

Avg(°F/°A) 2 . X ‘ﬁ 7 ?5’3&] 7)&(
Dry Gas Meter Initial "'7 "7
Temp (°F) : Outlet  Mid ’7? EO
(Tw) Final é .

Avg(°F/°A) 7%, Z) (S25.%) J( A Z (5.39 -75{
Avg Dry Gas )( X ){ X
Meter Temp (Tp, - °F/°A) 053 (5 35.3) 75,3 655‘3.53 R &(5’39 7)
Time (minutes) 100 446 10V 4D

Note: If volume is in m>, multiply by 35.314667 to obtain ft°.
Note: Add 460°to all temperatures for degrees Absolute.




WST9-Form2, Pg 2, Rev 5/10

Y= (VOMCFE)YBPXT,) Y Factor % Difference = Act — Exp X 100 —
(Va)(BP + A W/13.6)(L,) Exp I/
optimum

Note: MCF = Meter Correction Factor (Y) for Dry Gas Meter used as a Transfer Standard

Run | / - /!
T Ye (5493 YA b (V) Y 2802 )N 5253 )= 7‘?,25""%‘!)<= OPH%S'J(‘

(5 Mot I 2872 € J071136)( 51957 7 A9 X

A%=( 94739 - L9682, yxi00- {014 %
4697 Ve

- A .
Y=(5.02% ) 63 )y 28} "y 528, )- 77,3152%%){- = cD.‘i?M.pj{
( 532\ X BRI 40 /36(£17.2) 9 20l WSL X

sh=C 7 . 297 . yx10-_ YoM T o,
rqg%l /

‘ /7 pal
v=( 52817 |‘i%5'/ W28 )52 )= §3 009,952 =o.°r7z8)<
(50247 ) 2871+ 90 /13.6) 517%) 35, 238§

; e
A%=( 94128 - %6942 yx10=_- to 3 7 %
8642
Note: The Y Factor % Difference must be < £5.0% to be acceptable. Avg. A%= f 055& .

Determination of Interpolated Y Factor for Average Certification Test Series A H from
Dry Gas Meter Calibration Data:

Run 2

g

Run 3

0 inch H,0Ah=_, 3692 Calculated Calibration Y Factor

(A) (O (from Calibration)
inch HOAh = Calculated Calibration Y Factor
(B) (§))] ( from Calibration)
- = X100 = - = / =
(B) (A) ' (E) ) (©€) (E) (F)
| Baoke Mall lewke Chuke
- = X100= SJW“?‘&? S"’lﬂﬁ? d
AvgAh (A) (G) tegy QU2 G4 400
2 & Shd oo
( X )+ = . S0
LF G J C ~ Interpolated Y Factor
- For Avg. Test Series
Ah
Dry Gas Meter Back Half Leak Check: inch H,0 in One Minute
Front Half Leak Check Meter Reading Leak Rate
Meter Vac In. Hg Start Stop cmm cfm
DGM S TA Ly . 18% 4qo e L0 S
™ -1, 25 Ny Ny A - L O




. Date: l[/17 //6

e

i

Dry Gas Meter Calibration Data

Technician; & S";

Revised 7/11

Calibration Meter Mfr: £ e k| SN:_ 052207 Y. 0.996%
MeterBox ID _ 5[~ M\ Meter Mt Rockwoe | SN:_.37229 i¢f
Electrical Check oK./~ Pitot Leak Check © €
Leak Check Front Half oK.« Back Half o Ve
BP=_2%.59 in Hg '
Orifice Gas Volume Temperature Time
(ﬁlh) Cal. Dry Gas Cal. Dry Gas Meter IE/(I?B;
q O Meter Meter Meter - '
; v, | (Ym), T | ey | (Toncy
(cuft) 1 G )(ﬁ)_ Flem oy |eneo
70 | initial 955,887 |80 oo | initial |51.5| &3 | 83 |50 |7
0 final  |4L2\3] | FR (o3 mid 5.5 5Y 5% 3. ) 8
o ' ) final 57| 35 53 3
P e [ Lase st e [sim¥ st e8| 525
| | §iLd SIM St3 [512.5
S | il | 9(,2590) 87, l00] initial | 52| &5 1§ | s |, ..
15 final q;jg’. 03l 292,70 mid 52 | 56 s5if Q\.ﬁ)/ ' H“f‘
o5 | 1 finl |52 7 | 5% R 1
ol | SudeX| gpood]  ave oA s, 5437 557
. | N Fle F4.3(51s.2
%0 initiel | %, 58l [29%.%0 | inifal |52 | L | s |, -
20 final CI‘75, w7l L2 mid 52 57 55" S8
? “ 293 a5 o7 55_,“_@.25‘)
T o | saqs N 582 we 5271 sug 1T 55
] | - R Bl1Z  SUF SivR| 51T
is initial 59¢) [ Ae0 initial sSs | 7156 |00
oo [ mmal |80 9007 |_ma_[59.5] SB[ 57 |uee) |53
' - ol | fmal 1SS ST LOT Lo
¥ ol |.519%] 5289X]  ee 574 5099 507 5020
| Si4.F VG S EISTRZT
initial initial
final mid
final
total ~avg.
Y= _ (Y )Vc)( Pb)(Tm + 460) Ah@= (0.0317)(AR)_  [(Tc + 460) (8] / [(Ve)(Yo)]?

(Vm)(Pb + A/13.6) (Tc + 460) Pb(Tmo + 460)



F)ﬁ(‘:x’gﬁ é’ {;;,;Eij" Lﬁ{ﬁ jt QMM«& H //b//f;a
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Meter Box: 571 -
Date: Wlin /16
Page: 2 of 3

Rev 6-10

Meter ﬁox Calibration Page 2

Y= (Y IV HBPYTw + 460) =
(Vu)(BP + A H/13.6)(T. + 460)

/ |
/ / / (512.8) X
v=( %9962 ) b.252 ¥ 2859 ) 535 +ie0) = A 145787 = O 9554

( s\ )( 2859 + er 113.6)( 5‘7“\“1‘76") Q5'~m qu
=

4 <~ Z
v=( . 9963 )( 544y 2859 X ﬁ§f460)) —7‘7,%0.%4 = 0.9743]

(Sen N 2TST + 75 36X o 23460) 872,13} Blte

/ SED
v=( %957 x SWIS' ) _28.59 ) %53 +460 ) = 75,570, SD"I O, ‘%VDDX

( 5317 )(zss’ 5@’ + %0 /13.6)( 5(57: ;460) v7 N7 Hele
!
. s sy 7 X \
Y= ‘1%'5)( 67\"1‘? W 28859 ) 572 +460) =2, 59 Ble! =0, %57 al
( 5239 N 2959 + %:5“' M3.6)( 547 +460) 99 1473, 9Ly

\ 5147
Y= X Y X +460) = -
(. X + 113.6)( + 460 )
Y Factor Variation (£ 0.02 Allowed From Average Y)

0.9554 7 —otomzx
0.973] 7 40,0095 X
0.9700 7 o o.0pu4
0. 327 ~. 'o.ass‘i)(_

Avg Y O I LQSUX



METER BOX %7]|- m
DATE {\/in/l
Page 3 of 3

AHQ = (0.0317) (AH) .| (T, + 460)(®) [ =
(Pb) (Tao + 460) (Y.) (Vc)/
s (50D < :
AHE = (0.0317)( . 7° ) . [ (5m+ 460) (125 ) | 2 = l.wtﬁ%}(
(285*‘?)(5’_‘5+ 460) (2903 ) (b2sZ2 Y ]
(512 s 4 .
AHE = (0.0317)( 5 ) . ( 52 + 460) ()[.75) | 2 = [.?_ZZLK
2859) (5493+ 46 y ) ( Sdb | -
(257) (5432 480) | %5 b

AHE = (0.0317)( .80 ) . ( 5.7_ + 460) (0. %y ]2 = l.%oub/)\
A3 ) ( 545 Y

(%57 ) (597+ 460), |
(147 /7 p RSO |
AHG = €0.0317) ( 35 7y . [ (suy+ 460) (o0 ) | % = lﬁOIDX
(2?5‘7) (sm+ 4%)) L Cq96B) (5499 |
AHQ = Q&_,ﬁt&}?ﬂq Oy [ +aen )=
€ 5¢ +460) | T ) ( y
AHG VARIATION (+ 0.20 ALLOWED)

it %’Lgo‘s +90382X
3222 - -0, DOOL/)\
.%Oui( *&@Itgb)(
| ¥0l OW/

ave Amg |, 8274 ‘)(




Post Test Unit: O i {1 A
Meter Box Audit T Date: ' 75é olr

Technician: 4T E%5
WSTO9-Form?2, Rev 6/11

Woodstove Data Sheet #32

Meter Box Calibration Audit

Test Data
Run# | 2. 3 4 5 6 7 8 9 10
Angh L] m
Max Vac |-2.4%
Avg. Test Series Ah:__» go in HyO. Test Series Max Vac: =%:2%  inHg

Audit Dry Gas Meter Mfr;_Fotleuse !l SN: 0572202 Correction Factor (Y):_. 11 ta?;:

Test Dry Gas Meter Mfr;__ ¥oelewell SN: 322914 Correction Factor (Y): q
Audit Data
Audit #1 Audit #2 Audit #3
BP (“Hg): 2P LY 723 W 2%.L8
Vac(“Hg): -2.25 -2.25 2.5
Audit Meter: Final Vol ['2)9* 4 lﬂ 29 - 2772 131,980
Initial Vol WS 827 120 2810 1720e . L0779
Vol (V, Ft) 5.09% Folw by, 5.10)
Audit Meter
Temp (°F) (Tc) Initial el PYe) (ol
Mid (40.5 (9D 0.5
Final UO!- S ‘ LeO_ S Ll v
Avg (°F/°A) (90.7 [ggg.g)" (O, 7,’(( 520.2) _Logﬁgzo .3§
Ah(“H,0) Initial LBHQ G2 B0
Mid 30 « 3O .80
Final ‘ 89 : %O N ; ZD
Avg 0 (o) X .30 X
Dry Gas Meter: Final Vol 238, 10 294 ,ZX2 3341
Initial Vol o 374 . 000 4. (00,
Vol(Va)(e)(m?) D 982X 529X
Dry Gas Meter Initial LY (o4 LS
Temp (°F) : Inlet ~ Mid u*_f (95 (olo
(Tn) Final X Gle . )
Avg(°FFPA) gﬂq .32 (;iz:a 2;) ggi (15 25) 1 53 5_( $25.7)
Dry Gas Meter Initial (o4
Temp (°F) : Outlet  Mid (s 1.(5 (4';’( Lo"'
(Tw) Final L Lo \
Avg(°F/°A) 032 {( 525 E)X L4 X (5 )d 4 !.’b (524 35
Avg Dry Gas ‘)ﬂ
Meter Temp (T - °F/°A) 5.3 (s23.8)' M5 (5’ 74 5’3 _5_L§Ji)_
Time (minutes) _lpoo 10:00 } 01 9

Note: If volume is in m>, multiply by 35.314667 to obtain ft*.
Note: Add 460° to all temperatures for degrees Absolute.



WST9-Form2, Pg 2, Rev 5/10

Y= (VYMCF)(BP)(To Y Factor % Difference =Act —Exp X100 {31 ymutsy
(VJ(BP + A h/13.6)(T.) Exp T

Note: MCF = Meter Correction Factor (Y) for Dry Gas Meter used as a Transfer Standard

Run 1 / e / / > X
Y=( 50492 M} D )y 23.(A ) 523.8 )= 1,238,539 = 0459 "
(.30 X 23.LA + -?Q n36)( sz-7) 79, HBZ . W

A%=( 959l | b6 yx100= ~0.TR %
ke / |

Run 2 7 )( Vol
Y=(5.077 W A2 )28, ue ) 524.5 )= 7, 089. 010~ =0He

( 5282 ) 2T LR + 182 M136)( 570! 2) %, 9u5. 56N

\
A% = ( -%3@ . AL X100 —0.3 %
el e
Run 3 / V4 £ < _ K -
Y=(510L" ) D ) 28 (R 526 )= A9, 521,59 = 0348

(5291 N28\R + B /BO5203) 7, 211 085X

A% = cfto"\‘ﬂ - Gk )xw=_ ~0 0% 7 v

%
Note: The Y Factor % Difference must be <+5.0% to be acceptable Avg. A%=_ " o4 Q

Determination of Interpolated Y Factor for Average Certification Test Series A H from
Dry Gas Meter Calibration Data:

B9 inchH,0Ah=_ %Ll Calculated Calibration Y Factor

(A) (O) ( from Calibration)
inch H;OAh= Calculated Calibration Y Factor
(B) (D) ( from Calibration)
- = X100 = - = / =
B) (A) () ) © (E) (F)
- = X100=
AvgAh (A) &)
X 3+ =
LF G J C "~ Interpolated Y Factor
. For Avg. Test Series
Ah
Dry Gas Meter Back Haif Leak Check: Rle, inch H,0 in One Minute
Front Half Leak Check Meter Reading Leak Rate
Meter Vac In. Hg Start Stop cmm cfim
DGM I | 24 248 - L Oo2.
™ - v Ry 7525 - . 0064




Date: “/lLa Ii(g

T

Dry Gas Meter Calibration Data

Calibration Meter Mfr:_ € Ve, (\

Meter Box ID “Tvul r 4
Electrical Check o¥ v~

Technician:
SN:_ |08 2202~

)

Revi

Y: D\O‘\cl@_%

sed 7/11

Leak Check Front Half £7¥- v

Meter Mfr: ¥} amaory

SN: £ 000% 7§

Pitot Leak Check 0+

Back Half ok v~

BP= 2%\ : iIl. Hg
Orifice Gas Volume Temperature Time
(ﬁlh) Cal. - Dry Gas Cal. Dry Gas Meter 16?11)1,
sz Meter Meter Meter o | Ouler '
(Vo), (Ym), (To), (Tr;li;e (Tlrln:)
(cu.fL.) m)e L P Y s
100 | initial | .70 | 308, 400] imitial | (o] | W5 | M W |
100 final |90\ U3 |20%:5853|  mid | U] ) Wy i
| 145Bm3”  final L) | L.l Ws5 ) N
A0 | total 5ol X Sjy.ﬁ}( avg. lo] A {_9{0,3)« ULIJZ‘;\ @55"( 90¢
_ M5 ohw BEED o Ry
110 initial | 903241 | 208300 initial | (o} Lo | {ius
10 final |08\ 552|308 . 7351 mid (el 07 | Ly |
" 851 T LIS, LY (WS y
' total &, 2| Al sy X avg (__{L‘.Z;‘ L7 (ﬂ"‘,*bﬂ L& 52
RUS initial | 909 .24] (208, 8%0| initial | 0S| WD | L3 1030
. final A4, 490 208 45w mid Lo ey | % 0.5
122 S22 il | o LS | bh | 2 y
WO oa | sess X[ 528K we @] X[ WX e 5%
- (5132 chwl $20. L.
(25 | _initial | Y5 435 | 203 Beo| initial [0S LY | LD |
%5 final qu.ULo"s 209, taa;l( mid Lo Lole ié_.q 'L‘%
5 | asHe? final |W00.5 | (™7 | LY . .l L
by 41"
o T RS e T e N IR I
| | ITEREN $90.2
initial initial
final mid
final
total avg.
Y= __ (Y )(Vc)(Pb)Tm + 460) Ah@= (0.0317)AR)_  [(Tc +460) (8Y] / [(Ve) YOI

(Vm)(Pb + AW/13.6) (Tc + 460)

Pb(Tmo + 460)



@4@!@ W 4 L@{E 7 &

W@w@f’ H@- f Lﬁfi‘«' f Mﬁ,
Ve Melee ég@mﬁm 7 Li—ﬁ?c/a g@%*‘?{ﬁ

bo, Hq Sheaw o emm cbm
OG- 1R8  q321 4322 Leos| @0
‘“’*gwﬁ} -w l“:}‘\g? ) L’{ Q , , HOY o v O@%



Meter BOX: T res 3
Date: W/iw /i

Page: 2 of 3
y Rev 6-10
Meter Box Calibration Page 2
Y= (Y )V HBPYTy, + 460) =
(Vm)}(BP + A H/13.6)(T. + 460) /
./ (5253) ' X

7 e
LDy Fe Ty 283Dy WSS +460 ) = 74, 2Ml.o0lo = 9,979
( S0 27 §3+ 100 /13.6)( %&3460) 0,018 o5

e (525‘ “7

Y={ “f‘:ﬂa%)( S| )(2‘35?7 ) 657 +460)—jﬂ,2!_«!ﬁ % Qf}‘é’é’:")(
z*o Y511l

( 5‘4'4“7 (2835 .1\6/136)( b\2+460)
Y
v ye (,s*z 5
Y=( ‘l%&/ W S 255 W 283D LS +4£) ) =776, Zﬂa O 0\77"’{ -
: ( s 5}5’1 )(2953; + l'z,o /13.6)( (ool?, +460) -ﬂ 445 B2~
. Sh X
Y=( ‘1%5/)( S URL” W28, 55 W 45 +460 ) = e, 7. A= 0. OIBD‘"!')(
( &2 W 28.2% + l35’ 113.6)( 85071? +)460) “‘?‘3’ 7. O%K

\ %
Y=( X X X +460 ) = =
(. X - F 113.6)( - +460)
Y Factor | Variation (% 0.02 Allowed From Average Y)
0.9779 — 0035 %

0.9851 4 .0049°X
0.9774 7 -.o0ng X
0;9\8@:", S mo?«x

AvgY Qﬂﬁ@&x



METER BOX —Tvoin 3
DATE Y/ /it
Page 3 of 3

AHE = (0.0317) (AH) . | (T. + 460) (@)-’:’ 2 o
(Pb) (T, + 460) _ (¥.) (Vc),};,
/ (s2) ___ X
AHE = (0.0317) (100 ) . [ (Ll +7460) (11.3%) | 2 = p.75%80
T (5.2 (% 460) ( ‘\‘itaf’))(Sﬁo\Lj Y J
AHQ = (0.0317) (.llo_ ) .| (AT + 460) (W257) = 0,2850
(2333) (iz+ 460) | Caqu3, )/554) X
( ’2#5)/\ _ (5202 / : X
AH@ = (0.0317)(.120 7y . (102 + 460) (10.57) 2 =0.27194
(29.23) (LS + 460) | ( AL3) (6255 )
Noewm X - NS X
AH@ = ¢0.0317) ( |35 6 : m05+ 460) (495) | % = 0.2
(2%3%) (L2>+ 460) | (9963 ) (5013 ) _
/ (5?539'/ : | ~ » _
AHE = (0.0317) (. ) -.F( +460)( ) |*%=
' ( Y€ T+ 460) || ) { | ) _
AHE VARIATION (+ 0.20 ALLOWED)
0.21%0 +. 02 X o

0.2850 / - 9,900

0.27194 4 -9 .v0§® -

| % —oobq 7

AVG AHE O,7285LX




Post Test Unit: O Fiwogses

Meter Box Audit T % Date: ‘ f32/ 1%
Woodstove Data Sheet #32 Technician: #7181 ES%

WST9-Form2, Rev 6/11
Meter Box Calibration Audit

Test Data
Run# | 1 2 3 4. 5 6 7 8 9 10
AvgAh |, |2
Max Vac |~ 2.0

Avg. Test Series Ah; ©. VZ  in H,0. Test Series Max Vac;_~ A0 in Hg

Audit Dry Gas Meter Mft: I'me_aw%- i SN: 10% 2302 Correction Factor (Y):__t 1185 QQM
Test Dry Gas Meter Mfr: Yo v dnyn  SN: Bope $Y%  Correction Factor (Y):_ + ] 8

Audit Data
Audit #1 Audit #2 Audit #3

BP (“Hg): 230 e 23,70 AN
Vac(“Hg): _-re -2.© 2.0
Audit Meter: Final Vol 162.23) JO% HNBY U4. 5“4“7

Initial Vol 4795 16%, 37K 109.421 |

Vol (V, FF) 50568  _ X 584
Audit Meter | :
Temp (°F) (Tc) Initial ﬁ i Lo o .7

Mid lgO (20,5

Final UO Lo 0.5 A

Avg CFFPA) 598 (51 fa)" L0 X520Y . oS e0sd
Ah(“H,0) Initial Y 2 N2

Mid A% « 2~ A2

Final T Az (2

Avg 17 X 12X ,iZ’)‘L
Dry Gas Meter: Final Vol 322, 244 %22 4 7/37f 32«2 {,9033’

Initial Vol 37,1.“::? X 52 2@

Vol(Vodm®) e (5,177 5.255) X
Dry Gas Meter Initial L5 ' {_p? :
Temp (°F) :Inlet  Mid L (_aLo uu
(Tm) Final Ll

AVECRPA) LSBT (515, 7) 65" 5!575 5) cgu“((sg,@

" Dry Gas Meter Initial PXe! (s %

Temp (°F) : Outlet  Mid LA o) (9‘/
(Tw) Final VoD S V. x Lok \

Avg(°F/°A) L5622 LAY §‘g.§) H7(54YY
Avg Dry Gas X ‘X
Meter Temp (Tom - °F/°A) Y %‘ (5 3 & (54 355 L&Y (525)
Time (minutes) Do C [0 o2 100\

Note: If volume is in m?, multiply by 35.3 14667 to obtain ft3.
Note: Add 460° to all temperatures for degrees Absolute.



WST9-Form2, Pg 2, Rev 5/10

Y=(VO(MCF)(BP)(T) Y Factor % Difference = Act - Exp X 100 O OLiW“i} “
(Va)(BP + A h/13.6)(T.) Exp g

Note: MCF = Meter Correction Factor (Y) for Dry Gas Meter used as a Transfer Standard

4

,, / / X
(5056 ) AU ) 23701 5243 m)— 75 3B 1E = 0. ‘?‘89{
( 577 ) 28907+ 129 /13.6)( 519.3 2 '77,7,5‘5’.5“?L9K

Runl
Y=

A%=(__ I3} ; .Cﬂ@( )X 100 = poBl 7y,
Run 2 ’ X o<
Y=( 5\ x ‘i%.?: W28 IO 524D )= o, k22,755 = 09300
$W 31 o ) 2877104 412 136 520) IR 136 . 23K
A%=( 380l 8 yx100= 40,26 % %
&Q‘?@E
Run 3 7 /
Y=( G UR X ‘1%5 X Z?La? 525 )= o 953, 453 =0.9802X
(52557 )N28A, + 1T B6) 520:5) 3] ua7.51 <
A% = ( 48035 = L81ed )X100= 40,0 -~ %
v E L

0.2

Determination of Interpolated Y Factor for Average Certification Test Series A H from
Dry Gas Meter Calibration Data:

Note: The Y Factor % Difference must be < £5.0% to be acceptable. Avg. A%=

130 inch H:0Ab=_. Q{8 { Calculated Calibration Y Factor
(A) (©) ( from Calibration)
inch H:OAh= Calculated Calibration Y Factor
(B) D) ( from Calibration)
- = X100 = - = / =
(B) (A) (E) D) © (E) ¥
ey {}
AvgAh @A) (G) m.mm 5’.3@ " ;- 3;_3
o 70" MO
( X )+ = Slog T30 '
LF G J C Interpolated Y Factor
- For Avg. Test Series
Ah
Dry Gas Meter Back Haif Leak Check: oo inch H,O in One Minute
Front Half Leak Check Meter Reading Leak Rate
Meter Vac In. Hg Start Stop cmm cfm
DGM - L& N-alicy S8IS , QOO . OLw
T™ -~ 5 ool L0 -— o




5-110-1052202 4

Jting AS72885.41s

APEX INSTRUMENTS REFERENCE METER VERIFICATION
USING WET-TEST METER #11AEG
Myren Consulting
Callbration Meter Information Calibration Conditions Factors/iConversions i
WTM Model # AL20 Date Time 4-Apr-18 8:30 Std Temp _ 528 . °R
WTM Sevial # 11AES Barometric Fressure 29.69 in Hy Std Press 20.92 in Hg
WTM G 0.9999 Galibration Tech EW Ky 17.647 °Rfin Hyg
Origlinal 15Pt G 0.9963 DGM Serial Number $-110-1052203
Calibration Data Resulé-
Run Time Metering C Calibration Meter Dry Gas Meter
DGM Input Volume Volume Volume Outlet Temp Volume Volume Volume Qutlet Ternp Calibration Factor Flowrate
Elapsed Pressure Initial Final Sampl Intitial Final initial . Final Samg Initial Final Previous Current Std & Corr
@ {Pm) Mead )] V) () (o) (vw) Vi) (V) {tw) (L) () M {Qumiaicieom)
min in H,O cubic feat cubic faet cubic feet °F °F cubic feet cubic fest cubic feat °F °F cim
6.00 -3.6 508.805 514.920 6.115 69.8 71.6 380.520 386.540 6.020 70 70 0.9955 0.9946 . 0.992
‘ Variation 0.00% must be less than 1.5%
I 10.00 i -2.2 I 514.920 l 520.503 5.583 | 7186 ‘ 71.6 | 386.540 392 140 5.600 70 70 O.9988 1.0116 . 0.554
‘ 4 Variation 1.28% must be less than 1.5%

Signature

Date

| certify that the above Dry Gas Meter was calibrated in accordance with USEPA Methods, GFR 40 Part 60, App A, Method 5, Paragraph 7.1.2.2, using the Precision Wet Test Meter # 11AES,
which in tum was calibrated usirl;,| the American Bell Prover # 3785, certificate # F107, which is traceable to the National Bureau of Standards (N.1.S.T.).

ALl lo




S-116-1052202 Myr 3 AI00062919,xis

APEX INSTRUMENTS REFERENCE METER CALIBRATION
USING WET-TEST METER #11AES

15-POINT ENGLISH UNITS
Callbraiion Metsr information ] Cafibration Conditions‘ | Fadnmrcnmr;iuns _
WTM Model # AL-20 ) Date Time 18-Feb-14 9;15 Std Temy 528 R
WTM Serial # 11AE6 . Barometric Pressure 298 | inHg : Std Press 29.92 in Hg
WTW Gamms . 0.9999 ) 'Callbration Technielan EW : 1 K 17.647 “Riin Hg
' DGM Serial flumber $-110-1052202
. Calibration Data : ' " Results
Run Time - . Dry Gas Meter Calibration Meter " Dry Gas Meter
Meter: Volume Volume Sample Quttet Temp | Outlet Temp Volume Volum Sample Outiet Temp |- Outlet Tamp . - Calibration Factor Flowrate
Elapsed Pressure Initial - Final Volume Initial Final " | Tnitiat Final Volumée _hitial Final i Value Variation - 51d & Corr
) Pu) ) [\ Ve (i) ) ) o ] V) i) &) ) (av i@ y 1
min inH,0 cubic feet cuthofest | eubicfest °F i °F cublc feet cubic faet cubic feet °F °F e
5 -5.1 657117 | 663.335 . 6.218 73.4 734 . 677.080 683.140 6.060 i E8.0 '68.0 0.9970 0.00149 1.21
5 =5.1 663.335 669,550. |  6.215 734 734 683.140 669.180 | 6.040 68.0 ‘ 68.0 0.9942 000133 | 120
5 -6.1 669.550 | . 6#‘5.768‘ | . 6.8 734 734 689,180 695.230 6.050 680 | 680 |. 0:9954 -0.00016 | 1.21
' Passed Calibration Faf 09955 | Averages | 121
8 37 694:023 | . 630,987 | sges 752 752 713145 | .718.970 5825 680 | ea.0 0.9990 | 000968 | og7 | 4
37 | se99s7 | 705907 | &0 752 752 | 718970 | 724820 | 5850 |- 8.0 68.0 ogess | 000071 | esr [
-3.7 . 705997 |- 712:.é;25 6.028 75.2 75.2 724.820 ‘ 730,680 5.860 "'68.0 ) E.B.U 0.9944 -0.00198 0.97
L . ) ' Passed Calibration Fal' 09963 [ Averages | -o0.s7
28 | 712025 | ZAT674 | 5649 75.2 752 | 730680 | 736.190 5:510 68.0° 680 | - 09955 | 000082 | o078
2.8 ?17.674 . 723317 ; 5.643 752 75.2 736.190 741,690 5.500 68.0 68.0 0.9947 | 0.00007 0.78
2.8 723317 | 78975 | ses8 75.2 770 | 741890 | 747490 | ss00 | eso | esp 09938 | 000080 | 078 -
) : Passed Galibration Fal  0.9947 | Averages | 078
10 | 20 | 7o809s | 734845 | se10 | 7720 [ 7o | 747400 752730 | 5540 680 | &m0 09986 | 000215 | 035
10 {20 | 734645 | 749312 | se67 770 770 | 752730 | 788960 | 5530 68.0 68.0 0.0973 | 000088 | 0.55
10 2.0 740912 | 745,991 | s5s79 77.0 77.0 | 758280 | 763.780 5,520 880 | e80. 0.9934 | -0.00303 | . 085
' Passed Cafibration Fa| 09964 Averages | 0.55
15 -1.9 & | ee18e8. | 6100 | 734 | 752 | e95230 | 701215 | ssss 680 | 680 09974 | -0.00135 | o0do
15 | 19 L 5,'8:.'.947 6.679 752 752 | 701215 i 707180 | 5965 680 | 680 09992 | 000043 | o040
15 . -19 ‘ '6-91"4».023 I 6.076 75.2 75.2 707.180 713,145 | 5‘:9@5 l SB‘.‘B_- 68.0 0.9997 0.00092 0.40
o Passed Calibration Fal 09988 | Averages | .40
, . Overall Average Y | 0.9963
lNote For Calibration Faétar Y, the ratio of the roading of the. l:alibfﬂmn theter io the dry gas meter, aoeegghlehzlemm:a ol individual values from the average &s +-0.02. _|
I certify that the above Dry Gas Meter was mllbtaj.ed in accordance with LISEFA Methods, CFR 40 Part €0, using the Precision Wet Test Meter # TAES, i
which in tum was calibrated using the American Bell Prover # 3785, cerfificate # F107, which is traceable to the National Bureau of Standards (N.1.5.T. ).
Sig nmmé ,-E’ L\/JJ& ] Date 2;/1?//' y
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VANEOMETER CALIBRATION

Myren Consulting used a Dwyer Model 3480 Vaneometer to measure
test chamber air velocity. The manufacturer’s specifications for
accuracy are I 5.0% from 0 to 100 fpm and * 10% from 100 to the top
¢f the scale. Myren Consulting insures that the instrument is level
and clean prior taking each reading. According to EPA personnel
(Westlin, RTP) no further calibration is necessary.

DRAFT GUAGE CALIBRATION

Myren Consulting used a Dwyer Model 115 AV, a -0.05 - 0.0 -
0.25” inclined red oil manometer (readability resolution t 0.001”
H,0) to measure the static pressure in the stack. Once leveled and
zerced as per the manufacturer’s written operating instructions, the
Dwyer manometer is a primary standard and needs no further
calibration. '

The manometer is leveled and zerced at the start of each test,
checked as necessary during a run to verify that the settings have
not changed and again at the end of each test run. The results of
.these checks are recorded on Woodstove Data Sheet #16 in each
individual test.

BAROMETER CALIBRATION

Myren Consulting used a Princo Model 453 SN W14275 Mercury
barometer and a Weems and Plath aneroid barometer to measure the
barometric pressure (BP). The Weems and Plath barometer was
calibrated daily by comparing it to the Princd and adjusting it as
necessary. The Princo when calibrated following the manufacturer’s
instructions is a primary standard and needs no further calibration.

MOISTURE METER CALIBRATION

. Myren Consulting uses a Delmhorst J-2000 which was calibrated
daily ufing the “Check” feature. Then the operation of the moisture
meter was checked with a Delmhorst Moisture Content Standard Model
MCS-1 at 12.6 and 23.8%. The results of these checks are recorded

on Data Sheet #10.

The readings obtained with the moisture meter are then
correctad as per the manufacturer’s written instructions for
temperature. If Delmhorst #496 insulated pins are used, the meter
is set at 222 using the Set Pin Calibration instructions. The
meter is set at 1 for the Species correction. 1 is the setting for

D. Fir
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_ WST6-form16,pg4.Rev 1/10
Woodstove Data Sheet #26-A
CEM Gas Train Response Time
' Semi Annual Check
Pate niz i {— T I R
Technicians Arat — . I e B
Elapsed Time CO; CO; CO; CO CO CO . O 0. | 0O '
Conc.(V) Cone.(V) | Cone.(V) Conc.(V) Conc.(V) | Cone.(V) Cone.(V) | Cone.(V) Conc.(V) | Conc.(V) Conc.(V)
|0 Seconds L3371 1,319 320 l‘:}g 132 |\ Boo '
115 320 |3 119 v | W vl
30 AF L H L [ RbL | 163 | LM
4 098 1,098 |.09% | .88 | &Y | .40 __
60 1,031 |03 |.o3r [ .51 | .82 |.353
7S [y o5y o0 ETmm
90 L2094 1,00y | ool | L 12 : A4
105 002 | 004 | 00y (TolN [COTNF .'@%)
12 POz 1,003 10X | os | O | O
135 203 1,000 [.,002 | 08 | L 0g | .ok
150 00 oo [ | 2ol ey O | 0%
165 Lol | oof | 20f Loz | .03 |.05
|180_ ool 1,000 .88 .03 | 03 [,0%
Initial Response |~ A2 NEEE RS
Time (seconds) | Jec’ R R =S 928 | Ser
95% Response | » %ﬁm oy >9 Q.,., S
Time (seconds) | € 37 14€1log
AnlyserFlow |1} oo 1 ey
Comments: 459/ - LOlLY o1 , 09 .0.;1



Myren Consulting Inc,
512 Williams Lake Rd; Colville, WA 99114; (509)685-9458
' QA WS, REV 1/10

N CO; Analyzer
' Multipoint Calibration Report Form

Site:_Myren Lab, Colville. WA Date: [/ %2 /90 1&

Analyzer: Make: Horiba =~ Model:_ PIR 2000 SN: 607204
Calibration by: !A AL i{i 477N
Cal Gas Flow:_1.5 scfh = Measured by: Rotameter: X __ Mass Flowmeter:

BP:_ %4} “"Hg Instrument ID: Princo
Temp: _iﬁ?___"l? Instrument ID:_ Omepa Digicator Ce - %«:w* ) f”f% &

Analyzer Last Calibrated: ‘! / / 20 1, By: JJ s BTiS AL,

Cylinders: ~

1. # DoT S0 2 %% oncentration: ©.09 %CO, Cyl. Press.: {80 psi.
Certified By: OXC@M’: Date: 9'/ S ///G

2. 4 ERO V’?‘;Concentratlon (245 %COZ Cyl. Press.: q v si.
Certified by: Lap‘?ut d %rt?c«l’”@ tﬂ‘? 4 Cz - Date: Lf//;;

3. #J250-175  Concentration: 2. @ %C0O, Cyl, Press.: ﬁ G psi
Certified by: O RO~ Date: 5/ 72{ !’? ka

4, # SX HOSBS Concentration: "Qt‘f %CO; Cyl. Press.;_ /{H O psi.
Certified by: mﬁ?}f\@éﬁ“fm bos Date: ‘f/ﬁ’ 2/{;3

Analyzer: Calibrated Range:_ 0-25 % Output:__ 0-1.0 v
Flow: 1.5 scfh_ Measured by: Rotameter:_ X  Mass Flowmeter:

Calibration Results

Point | Cyl. %o Expected Actual Adj. % | Curve | Potentiometer
LR ] €O Nierer [ DVM | Moter | DVM | Moter pvm | DI | Cone. Unadj. | Ad.
L1 ] 000 |02 [ioop |voe [iooe| == | w= | Spy (Mo [HEH% | e
2 [ 2 1948 [4a.8 a8 g[8~ [0 WiB | Fde |92 529
3 1 3 |0 (St | oo (8D | BYh] s [ | ] v | o
4 4 | bab M2 YLV K o T I T R R e |
50 1 1320 |me 600 |ppn | 00| | wn| W — |

Comments:



Linear Regression Results

Y=MX+B
I _Horiba PIR 2000
SlopeM=  ,0bq 12:%{, Analyzer: Horiba

: 607204
Y Intercept (B)= - & .© ISDI:te:({__LIéELQ
Correlation Coefficient (r) @ . ol
1 :

0.9 ‘
0.8 ' : H
: %0.7 /

g 0.6
8 0.5 L

804 |
£, -~

0.1 _ - —
%5 5 75 10 125 15 175 20 225 25

. Span Gas Concentration (%CO,) F 20% o ;_sd fl
Comments: : Cg,! 7 me T if%-g;fw ?% § m};ﬁ, + 0,880
“oes . ogusL  0.0%8724, 1039 g

O .00 =

p.4IB =+ )2.436013F 10,0260F3* L0, 0l

5.GUL » J1,OINE $0.0262BYE O L Dfﬁ&..
0,233 6','&?:‘31%‘%“&. 20, 1505328 . 2,4 OE

Rt

L]

0.5 » 12,525 %827

L,



Myren Consulting Inc.
512 Williams Lake Rd; Colville, WA 99114; (509)685-9458
QA WS, REV 1/10

-+ CO Analyzer
Multipoint é‘alibration Report Form
Site: C‘a/wﬁ& Z\ﬂ‘é Date: ! /3/291'}
Analyzer: Make: CAI Model: 200 SN:__1M12002

Calibration by: {377, {¥Y AL v

Cal Gas Flow: 1.5 dscfh ~ Measured by: Rotameter: X Mass Flowmeter:
BP:_ 291! “Hg Instrument ID: @1 L0y
Temp:_ 59 °F Instrument ID: C@ﬁ?[@.gf‘ -So[“h ag @ C?e Cee " A,

Analyzer Last Calibrated: § & Af f.? ;f:? [l e gQ L,

Cylinders: N

L #0007 438 9465 Concentration; 23,630 %CO Cyl. Press.:_ | 3¢ psi.
Certified By: | 3“”?%‘%{; Date; 3 ;‘iﬁ@ﬁ,i@

2. #E L. 384 § "3, Concentration: Fede § %CO Cyl. Press.: CMO psi.
Certified by:_L.,. 130 4 “Tee bl Uneo  Date_é¢ ho Ao

7
3. #950-1118 Concentratlon Y03 %CO Cyl. Press.: 5 ?O psi.
Certified by { j *y' WL P ) ‘

%CO Cyl. Press.: // 1‘?’0 psi.

4. #5X. upy sﬁﬂConcentratlon £ 2%
Certified by: ¥ &-"Hhespon A (Sew Date: Y /12 o
Analyzer: Calibrated Range: 0-10% it % Output:__ 0-10.0 V.
Flow: 1.5 dscth Measured by: Rotaiﬁéier: X Mass Flowmeter:
Calibration Results |
Point { Cyl. % Expected Actual Adj. Curve | % | Potentiometer
# # CO Conc. | Dif. - -
Meter [ DVM | Meter | DVM | Meter IDVM Unadj. | Adj.
1 1 000 080 po.o =08 17008 30 |oa Boe. [Aept SYHH f;'}t
212 10k et 2kt o |949 [00¢ 1960 ] Tegd |¥90 |47z
J 1 3 1408 4831403 (b1 [y | ~ [~ e |
S e I P DR NCP Y N e i
S 1l e o0 jsme|oonfog |~ [ = | ¥ |

Comments:



Linear Regression Results
= R gre Analyzer: CAI Model 200

Y=MX+B SN:1M12002
Slope M= IO%IBBLIL Date: | /3/9!.3/?“

Y Intercept (B}=-0.059 285D
Correlation Coefficient (r) © M Y4 L4 %

1
0.9
0.8
7 07
2 o6 )i
E 0.5 : /
8 o4 f/
o
<o )
0.2 — -
o1 48 - -
K1 2 Bpan Gés Concentratios (%COY 8 9 10
Comments: of Cokeer, ¥ %COQI (437 t 0% ﬁo SOx D2z, l00%t
Vo it ‘l.ﬁ Qmm _9{\\5 PAY ) Foll Qm‘ﬁ
000 .0SHoms toSqEEs FIDb sk

2V 058456I% - 0.0 ~0.18 Dk
L KO AN $00320E Je.Bo Of

(22 13401305 do0g 152 3,98 ol



/ \ LIQUID TECHNOLOGY CORPORATIOI

“INDUSTRY LEADER IN SPECIALTY GASES”

Certlﬁcate of Analysis

- EPA PROTOCOL GAS -
Customer OXARC, Inc (Spokane, WA)
Date ‘April 15, 201
Delivery Receipt - - - - BR—56953 - -
Gas Standard 2.50% CQ, 12 50% Carbon D10x1de/N1trogen EPA PROTQCOI.,
Final Analysis Date April 15, 2015
Expiration Date April 16, 2023
Component Carbon Monoxide, Carbon Dioxide
Balance Gas ' Nitrogen
Analytical Data: | | DO NOT USE BELOW 100

EPA Protocol, Section No. 2.2, Procedure G-1.

Replicate Concentrations
Carbon Monoxide: 2. 61% +/- 0.02%
Carbon Dioxide: 12.45% +/- 0.10%
* Nitro en: Balance

Reference Standards:  ~ GMIS Traceability
SRM/GMIS: - SRM . GMIS SRM-2745

Cylinder Number: CAL-017030 EB-0051547 CAL-016193

Concentration: 4.009% CO (+/- 0.017%) 9.923% CO2 (+/- 0.062%)  15.633% CO2 (+- 0.037%)
Expiration Date: 07/15/19 02/04/22 06/02/17

NIST Sample Number: - 52-D-54 NA 9-C-55

Certification Instrumentation _

Component: Carbon Monoxide Carbon Dioxide

Make/Model: Nicolet 6700 Nicolet 6700

Serial Number: APW1100563 APW1100563

Principal of Measurement: FTIR FTIR

Last Calibration: April 15, 2015 April 04, 2015

Cylinder Serial Number: EB-0041761 . Cylinder Outlet: CGA 350
Cylinder Volume: 119 Cubic Feet ' Cylinder Pressure: 1700 psig, 70°F

Amnalytical Uncertainty and NIST Traceability are in compliance with EPA-600/R-12/531.

-Certified by: o % :

Cole Dylewski ' PGVP Vendor ID: E1

“UNMATCHED EXCELLENCE”

2048 APEX CQURT, APOPKA, FLORIDA 32703 ~ PHONE (407)-292-:2990 FAX (407)-292-33 1 3
WWW.LIQUIDTECHCORP.COM

APOPKA, FL ®* PASADENA, TX



WELDING PRODUCTS SPECIALTY GASES
INDUSTRIAL SUPPLIES BEVERAGE SYSTEMS
INDUSTRIAL GASES SAFETY PRODUCTS
MEDICAL GASES FIRE EQUIPMENT
- WWW.OXARC._COM
MAIN OFFICE
Sffoﬁ"ga‘g:g&zjg Primary Standard Certificate of Analysis
Tgcg"g, BOX 2505 Method of Analysis Micro.GC { Gravimetric
FAX (809) 536.0368 Customer: Myren Cﬁfisultmg Réferer{ce# PM7234—2
BOISE, 10 83706 : P.O# o Cylinder # 2-50--1:1-.‘-75-
7615 W. LEMHI 8T. .
- (208) 3760377
FAX {208) 876-1133

COEUR D'ALENE, ID 63944

Results of Investigation

8530 RAMSEY RD.
" (208) 765-3311
FAX (208) 667-5974 .
' en : : ,
COLVILLE, WA 99114 gmﬂm . M
28 W. 15T,
{502) 884-3776. . .
FAX {508} 6346742 o 7
Al --eoee e N e LN
ELLstat;gfhmz:a:g : | Argon . .-NIA:.. e . : IN/A-
e o 25 1510 Carbon Dioxide - 210 % -t =21 0%
_ Carbon Monoxide —-—-—---4,00% e e .. 4.03% .
HERMISTE:;;E;&%&: Helium : N/A - : . S .‘ . Nf’ A
McNARY HI - .
. (533)\;67-7377 Hyd’mgen ) NIA ' - ' NIA
FAX (503) 567.2285 Methane -- ‘ ' N/A - : e NFA
KENNEWICK, WA seas Nitrogen --—-. 7 : .Balance - memmme e e e BAl AF CE
800 W. COLUMBIA DR, Oxygen---->___. : - 21.0%% miaei = 21.0%
{508) 562-4202 : v ‘ o
FAX (509) 5866858 _ .
2513.3R, AVE, NORTH Hazard Class - UV 1956
FAX 52233 Ereedh DO’I_“S;l_iipping Nﬂme S | Compresged Gas NOS
Shipping Volume (scf approximate) 160 s¢f @ ntp
ot WHEEL A oy ‘Cylinder Pressure 1500 psig
FAX {55323 g CGA Valve C-onneeﬁnn 350
OKANOGAN, WA 98840 . |
2256 ELMway . - . . .
FAX (09 g5 9005 Oxarc Primary Standard mixtures are prepared with gravimetric techniques
‘ : using weights traceable to NIST. Mixture blended. to -+/-. 1% relative to
nesoUTH ofceon  MINOF component and certified to +/- 1% analytical accuracy.
(509) 547-2494 ‘ -
FAX (608) 547-3103 .
720 COM e BA303 Authorized Signaturb- _4 Date 5?/25/47
N Travis Auger -
'VENATCHEE, WA 88801
JHME GARDENS RD. .
T o7 (a0g)ee2eaty Comments:
FAX {509) 662-1220

YAKIMA, WA 8503
1004 EAST MEAD
(509) 248-0827

FAX {509} 452-6704



&\ MATHESON

I'O) TRI*GAS

ask. . .The Gas Professionals™

1650 Enterprlse Paricway
Twinsburg, Ohio 44087

Certificate of Analysis - EPA Protocol Mixtures 215-648-4000

Customner: OXARC INC Protocol: Reference # Lot #
Cylinder Number:  SX-40588 G1 519323 109-96-17643
Cylinder pressure; 1600 psig
Last Analysis date:  4/9/2010
Expiration Date: 3/18/2013
REPLICATE RESPONSES
Date:  3/18/2010 Date:
Component ; Oxygen 5.989% -
- 5.98%
fi . 5.98% + 19
Certified Conc:  5.98% 1A:.REL 5.99% |
T “""'“Cﬁmﬁbﬁeﬁf‘ﬁCﬁbﬁﬁﬁTOYTde_"' e —- —Date: "‘63%25010"' —Dater. ..
. . (s]
Certified Conc:  6.04% + 1% REL 6.07%
o 6.01%
Component:  Carbon Monoside - 4/212010 Date: 4/8/2010
. . L E 1.29%
Certified Conc:  1.29% 1% REL 1.28%
' s 1.29%
/*-\NCE GAS: Nitrogen
REFERENCE STANDARDS
Component; Oxygen Carbon Monoxide
SRM#: * NTRM-82658 - N SRM-2639a
Sample#: 01110212 54-D-51
Cylinder # SX-20658 CAL-013889
Concentration; 10.09% 0.991 %
CERTIF!CATION INSTRUMENTS N
e Gompenent—~@xygen R :Oarban—Dlomde Garbon Monexide
Make/Modei: Rosemount 755 Virian 3800 GC Varian 3800 GC
Serial Number. 2002832 LR-92489 LR-92489
Measurement Principle: Paramagnetic TC, FID TC, FID
Last Calibration: 2/26/2010 3/16/2010 47212010
T134744 .

Notes:

This certification was performed according to EPA Traceability Protocoi for Assay & Certification of Gaseous
alibration Standards September 1997, using procedure G1 and/or G2.

L

Date 4/12/2010

Analyst

fA4; D pot:



509 Stoves
Owner’s Operation Manual
Model 5091

UL 1482 STANDARD FOR SOLID-FUEL TYPE ROOM HEATERS- Edition 7 - Revision Date 2015/08/19
ULC 85627 SPACE HEATERS FOR USE WITH SOLID FUELS- Edition 3 - Issue Date 2000/06/01
ASTM E1509 STANDARD SPECIFICATION FOR ROOM HEATERS, PELLET FUEL-BURNING TYPE - Issue Date 2012/10/01




MODEL 509-1



CAUTION!!
IMPORTANT OPERATING AND MAINTENANCE
INSTRUCTIONS INCLUDED.
DO NOT DISCARD.
LEAVE THIS MANUAL WITH THE HOMEOWNER.

Failure to follow the information in this manual may result in a fire; causing property
damage, personal injury, or death. Read this booklet completely before installing or
operating this appliance.

Do not modify this appliance in any way.

Do not store or use gasoline or other flammable vapors and liquids in the vicinity of this
or any other appliance.

Comply with all minimum clearances to combustibles as specified. Failure to comply
may cause a house fire.

Glass and other surfaces are hot during operatfion and for some time after the fire has
gone out. Supervise children around this appliance. Warn children and aduits about
high femperatures. High temperatures may ignite clothing or other flammable
materials. Keep clothing, fumiture, draperies and other combustible materials away.

DO NOT OPERATE WITH THE DOOR OPEN.
CALIFORNIA PROP 65 WARNING:

Use of this product may produce smoke which contains chemicals known fo the State
of California to cause cancer, birth defects, or other reproductive harm.



IMPORTANT WARNINGS

CAUTION: Read this manual thoroughly before starting installation. For your safety, follow the installation, cperation and maintenance instructions
exactly without deviation. Failure to follow these instructions may result in 2 possible fire hazard and will void the warranty. If this appliance is not
properly installed, a house fire may result. Contact local butlding or fire officials about requirements and installation inspection in your area.

1.

Yopow o

10.

"

15,

17.

DO NOT CONNECT THIS UNIT TO A CHIMNEY FLUE CONNECTED TO ANCTHER APPLIANCE.

Do not connect this appliance to air ducts or any air distribution syster.

Do notinstall a flue damper in the exhaust venting system of this appliance.

Do not use class B venting intended for gas appliances as a chimney or connector pipe on this appliance.

The minimum clearances must be maintained for all combustible surfaces and materials including; furniture, carpet, drapes, clothing, wood,
papers, etc. Do not store firewood next to or touching the appliance.

INSTALLATION DISCLAIMER - This stoves exhaust system works with negative combustion chamber pressure and a slightly positive chimney
pressure. Therefore, it is imperative that the exhaust system is gas tight and installed correctly. Since 509 Fabrications, Inc. has no control
over the installation of your stove, 509 Fabrications, Inc. grants no warranty, implied or stated for the installation or maintenance of your
stove, and assumes no responsibility for any consequential damage(s).

Burning any kind of fuel consumes oxygen. If outside air is not ducted to the appliance, ensure that there is an adequate source of fresh air
available to the room where the appliance is installed. WE HIGHLY RECOMMEND USING OUTSIDE AIR SOURCE IN CASE OF APPLIANCE SHUT
DOWN, NO SMOKE WILL FILL THE ROOM.

The stove will not operate using natural draft, nor without a power source for the blower and fuel feeding systems.

Never use gasoline, gasoline-type lantern fuel, kerosene, charcoal lighter fluid, or similar liquids to start or "freshen up" a fire in this heater.
Keep all such liquids well away from the heater while it is in use.

CONTINUOUS OPERATION: When operated correctly, this appliance cannot be overfired. Continuous operation at a maximum burn can,
however, shorten the life of the electrical components (blowers, motors, and electronic controls), and is not recommended. Typical
approved operation would include running at the low to mid-range setting with occasional running on the maximum setting during the
coldest periods of the winter. The blower speed control should be turned to HIGH when eperating the stove on the high heat setting.
CAUTICN: HOT IN OPERATION. An appliance hot enough to warm your home can severely burn anyone touching it. Keep children, clothing
and furniture away. Contact may cause skin burns. Do not let children touch the appliance. Train themn to stay a safe distance from the unit.
APPROVED FUEL: This appliance is designed specifically for densified wood fuels only. This appliance is NOT approved to burn cardboard, nut
huils, cherry pits, corn, ete. regardless if it |5 in log form. Failure to comply with this restriction will void all warranties and the safety listing of
the stove. Consult with your authorized 509 Fabrications, inc. dealer for more information on approved densified log fuels.

FLY ASH BUILD-UP: For all densified fuel heaters, the combustion gases will contain small particles of fly ash. This will vary due to the ash
content of the fuel being burned. Over time, the fly ash will collect in the exhaust venting system and restrict the flow of the flue gases, The
exhaust venting system should be inspected regularly and cleaned as necessary.

SQOT FORMATION Incomplete combustion, such as occurs during startup, shutdown, or incorrect operation of the raom heater will lead to
some soot formatfon which will collect in the exhaust venting system, A precautionary inspection on a regular basis Is advisable to determine
the necessity of cleaning. The exhaust venting system should be inspected regularly and cleaned as necessary.

DISPOSING OF ASHES: Any ashes removed from the stove must be deposited in a metal container with a tight-fitting lid. The closed container
of ashes should be placed on a noncombustible flaor or on the ground, well away from ail combustible materials, outside of the dwelling
pending final disposal. If the ashes are disposed of by burial in soil or otherwise locally dispersed, they should be retained in the closed
container until afl cinders have been thoroughly cooled.

SAVE THESE INSTRUCTIONS.

See the listing label on the appliance or see Safety / Listing Label



509 Fabrication

Thank you for purchasing our 509 Fabrications, Inc Densified Fuel Log Stove.
This manual is designed to be simple. After reading through it if you have any questions, please feel free to email me anytime at
Dusty@509Fab.com <mailto: Dusty@509Fab.coms. | will respond to you as soon as possible.

Very Important: In the unlikely event if your electricity goes out, do not open the door or the lid on the top of the stove. The stove
is designed to be air tight. Let the fire go out naturally.

Do not have the lid and the door open at the same time while the fire is burning. You will get smoke in the room. Only open one
at a time.

Do not burn wood or any other substance in this stove except natural densified fuel logs with no additives. Burning these types of
fuel will void your warranty and heavily damage the inner workings of the stove and exhaust motor.

This manual will cover:

1. Where and How to Install the stove including air intake and exhaust

2, How to Power the stove

3. Types of fuel you “Can and Cannot Burn”

4. How to Light the stove

5. How to Operate the stove and problem solving

6. How to Clean the stove

. LID w/ LATCH
7. Maintenance
8. Clearance to combustibles \

9. Limited Warranty \ /?’
10, Important Warnings ﬂ
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How to Install the stove

The stove should be installed by a licensed stove company or a licensed HVAC Technician. Some states and counties require
permits be obtained before you install your stove.

The outlet on the bottom combustion blower motor is 3” in diameter. Double wall pipe with stainless steel for the inner liner
must be used in all installs. 1t is most commonly called Pellet Pipe. Your installer will know clearances for pipes through the
walls and if you choose to run the pipe up instead of out the wall, you will more likely need to use 4” double wall pipe.

The intake pipe fitting located on the bottom center of the stove is 3”. A single wall pipe can be used for the intake air to the
outside of the home.

Place the stove on an approved fire pad. Check with your installer in the state you are in to determine clearances on the size of
pad. Some can be even with the base of the stove and others need to be one foot or more in size than the outer dimensions of
the stove.

The stove is designed to be pushed back to within inches of the back wall and to be at least one foot from any sidewalls or any
other surface. Check with your local permit inspector to verify your clearance from combustibles in your state. We have UL
specifications on the stove for clearance to combustibles. (see #8)
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Building structure and Air intake and output, The following pages show requirments per UL testing of this stove
509 FAB suggest the DuraVent products and Specifactions ( See Attached Manual) As an Industerial leader in Pellet Stove Pipe products



How to Power the stove

The stove has one plug-in, 3 prong 6 Ft. cord. Plug it into a 3-prong outlet. The stove should be plugged inte its own outlet for
safety and power surges.

The Fan and Igniter switches are on the left side of the stove on the base. The upper convection fan is plugged into to outlet under
the stove.

The round knob is your first switch on the side of the stove and it is on the far left. This switch controls the upper air that will flow
into the room. It has a variable speed and can be set to your needs.

The second switch is for your combustion blower. This switch will need to be turned to the up position and be on at all times that the
stove is in operation.

The third switch is for your Hot Air Igniter. It is “ON” when the switch is located in the up position. The normal time for ignitionis 1 to
3 minutes. It is very important to not leave this on after you are done lighting the stove. You could damage the igniter.

What you “Can and Cannot Burn” in your stove.

1. The stove is not designed to burn cord wood or woed round logs. DO NOT BURN WOOD!

2. The stove Is not designed to bur any log that has additives in the log to help it burn. These types of logs will void your warranty if
burned in your stove. The materials in these logs will also “clog up” the way the stove breathes to be able to operate efficiently and
it will also plug up the fan blades on the motor that takes the exhaust out of the stove. Most of these logs that are not designed to
be burned in your stove will have a wrapper on the log. Some examples of these types of logs are:

A. Duraflame

B. Java Log

C. Pine Mountain

D. Enviro Log

3. You ¢an use the little fire starters that have wax additives in them to light your fire if needed. One per starting operation.

Log Fuel for the Stove .

Some logs over time will become "scaley" or rough feeling. This means that they have taken on moisture, just like a pellet will, over
time, for a pellet stove. You cannot burn old pellets in a peilet stove but you can still burn your logs in your new stove, they just tend
to create moisture inside the tube and water will be on the inside of the lid, so be careful opening the lid to keep the drops from
spilling onto the top of the stove.

Be careful when selecting your new logs. They should be smooth and glossy felling to the touch, and have a slight dark color on the
outside. Some older logs will start taking shape like a banana, they are not the ones to buy, they are too old to burn well. If you have
logs left over from the previous season, it is best to mix them in with the new logs as you burn the stove, and use them to chop into
kindling for starting the stove.

If a log sticks in the feed tube then you need to take the scraper tool provided and push it down the tube. Normally a couple of taps
with the scraper tool will loosen the log and it will fall down to be burned in the fire.



How to Light the stove

DO NOT USE ANY TYPE OF FIRE STARTING LIQUIDS LIKE CHARCOAL LIGHTER FLUID, GAS, OR ANY OTHER COMBUSTIBLE FOR ANY REASON.

1. Open the door and make sure there is not a log left in the firebox. You can do this by looking at the bottom of the feed tube and down Inside the
square box, If you cannot clearly see in the fire box, slide the brick in the front over and look in with aflashlight. Slide the brick back into place when
finished. If there Is a log in there then follow this procedure

A. Move the log over to the right.

B. Drop in several little chunks of new log on the left-hand side, as many as can be fit in there without packing them in. Then proceed to # 8.

2. Close the door and latch it.

3. Open up the top lid on the stove

4. Slide the damper handle (located on the right side of the stove on the base) all the way to the front part of the base.

5. Break off some small ends of the [ogs using a hatchet or our log chipper found on cur website. These pieces should be smail chunks not full round
discs from the logs. Drop about 3 cups of these pieces down the open lid.

6. Chop or break off 3 round discs about % inch thick from a log and drop those down the tube.

7. Grab a North Idaho Energy Log, a Presto Log, or a Home Fire Prest-Log or any natural style log and drop it down the tube. Try and hang onto it as
you initially slide it down the tube

8. Close the top lid and latch it.

9. Open up the ball valve on the left side of the stove. In the closed position the handle will be alongside the stove. Inthe open position, it will be out
90 degrees from the stove.

10. Turn on the round knob to full speed

1. Turn on the Combustion blewer motor, the second middle switch to the up position.

2. Turn the Igniter toggle switch, the 3rd switch to the far left on the base of the stove, to the up position.

13. When you see flames inside the stove, then slide the damper handle towards the back of the stove.

e

14. Turn off the igniter toggle switch, the 3rd switch to the far left on the base of the stove.
5. Turn the ball valve back to the closed position so it is in-line with the side of the stove,

16. Load the stove with extra logs.

7. Llet the stove burn on high for at least 25 minutes befare turning the damper down to low or medium burn. There is an indicator on the side of the
base to determine your setting. On high you will go through a log every 2 hours or so. On low you will get from 4 to & hours out of alog. These
figures are based on North Idaho Energy Logs. Other logs that are smaller will burn shorter periods. (Some logs will burn cooler as well in the
amount of heat the stove produces, so find the logs that are right for you and your home and use them.) Different brands of logs are available in

-

different parts of the country, just make sure they are a natural log with no additives.
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How to Operate the stove and Problem Solving

The stova is very easy to operate as it does not have moving parts, and only the 2 fan motors. The biggest mistake to be made on this stove is to not
let it burn for at least 25 minutes on high after fighting it. This is crucial to how the stove performs.

1.

I can't get my fire to light with the igniter. Solutions: The igniter may be covered by a piece of fuel in the fire box. Slide the front brick over
and look down in the fire box. Slide the log chunks over to the right of the left edge of the firebox. This will uncover the hole in the brick
where the hot air is intraduced to light the kindling in the firebox.

My stove is not putting out any heat. Inspect the fire through the door and make sure that the combustion blower is running and the upper
convection blower is blowing air. If you can see a log in the firebox that is not glowing red or flaming, you may need to turn it up. Open up
the damper by sliding the lever handle towards the rear of the stove. Let the stove burn for at least half an hour and then turn down to the
setting you desire.

My stove is not putting out any heat. Inspect the fire through the door and make sure the combustion blower is running and the upper
convection blower is blowing air. If you do not see glowing or burning in the firebox, then you may have a log stuck in the feed tube. Open
up the top lid and look down the feed tube. If you can see a log in the feed tube, then fellow this procedure: First, close the lid on top and
then open the door. Feel for heat without touching anything on or inside the stove. If it is very hot when you open the door, then close the
door and open the feed tube lid. Using a suitable tool, like a round rod, tap the log from the lid side down the feed tube. It will fall into the
firebox. Open up the damper by sliding it towards the rear of the stove and let it burn on high for % hour and then reset to your desired
setting.

My stove is not putting out any heat. Check the combustion blower and make sure it is on. It is powered “ON” by the middle toggle switch
on the base of the stove. Make sure you have power to the plug where the stove is plugged in. You can do this by plugging another
appliance into the wall and see if it comes on, If the appliance comes on you will need to call a repair company to replace the blower motor.
(I bave the blower motors avaitable on my website and | will get you one out right away. }

My stove is not blowing any heat from the convection blower out the front of the stove. Make sure the blower is plugged in and the switch
is turned on. Try unplugging the blower motor frorn the plug in on the backside of the stove under the base and plugging it into an extension
cord. Then plug that cord directly into the wall. If the blower motor does not come on, then the switch or the blower motor is bad. Havea
repair company come and fix it and order a blower off of our website.



How to Clean the stove

FOR YOUR SAFETY, IT IS IMPERATIVE TO MAKE SURE THE STOVE IS OFF AND COLD FOR ANY CLEANING PROCEDURE.

1.

The glass is NORMALLY easy to clean. The best way to clean the glass is to take a razor blade with a built in safety handle and scrape the
glass and then clean it with a product fike “Simple Green™ or glass cleaner and a paper towel,

The instde around the firebox needs to be vacuumed out about every 2 to 3 weeks or longer depending on how often you burn. Use an “ash
vacuum® only to do this. It is what they are made for and then the dust will not blow in the house. The ash vacuums are available on my
website.

Inspect the firebox by sliding the front brick to the side or removing the brick. Use a flash fight to lock in the firebox. If needed, vacuum the
firebox out completely.

VERY IMPOQRTANT!! Every 3 to 4 days take the special wrench provided and using the pin end slide it into the hole on the rod sticking out
by the tubes on the top frant of the stove. Use wrench to pull the rod from front to back completely 5 or 6 times. This will clean off the
radiant tubes so they transfer heat better.

Every Time you clean the stove... Use the special wrench provided te loosen the caps on each side of the stove. Unscrew them and use the
ash vacuum te vacuum out those tubes. You can slide the end of the hose all the way in until it hits the other side of the stove. Look inside
the tube with a light to make sure you have that area clean,

The body of the stove itself can be cleaned with glass cleaner, ONLY WHEN COLD.

CR-RHMS .25-20 x .50

5091-144

47865KA30_BRASS BALL VALVE

5091-164
5091-165
5091-211
091-210
[

SSFLATSKT 4-40 x .1875-HX /
Washer Flat 250
Washer Lock .250

NUT HEX .250-20

SIDE - IGNITOR 44605K457



Maintenance

1. Normal cleaning should be all that is necessary, Make sure to clean the radiant heat tubes with the scraper rod and wrench handle every day.

This is a 30 second procedure.
One time a year the Lower Combustion motor should be removed and cleaned. The blades will have buildup on them from regular burning. This
buildup needs to be removed and cleaned by a professional and the motor re-installed, making sure all nut fasteners and lock washers are used for

re-install and tightened down securely. Do not over-tighten the nuts. If the gasket Is damaged, it should be replaced to prevent air leaks.
With the combustion motor removed, inspect your chimney pipe inspected for debris, and have it cleaned by a professional at this time if needed.

When it fs re-installed make sure that alf connections are re-sealed and secure.
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Replacement Parts and Accessories

Call 509 Fabrication for Price and Aviability

™y

IGNITCR

GLASS, DOOR MAIN

WRENCH-PULLER

SCRAPER, WELDMENT

DRAFT FAN
BLOWER
BRICK #7
BRICK #11
BRICK #10
BRICK #2 BRICK #4
BRICK #8
BRICK #6
BRICK #7 BRICK #12
BRICK %5 BRICK #1
FRONT OF STOVE
BRICK-FIREBOX
Brick replacement

The upper row of bricks are standard fire bricks except for the front facing brick. 1t has been cut down for air flow. The bricks can be obtained on
the website or a home improvement store.

The inside row of bricks are identified and counted from the front facing brick that stands on its side. Front brick is #1 brick. #2 is to the left, brick
#3 Is in the back and brick #4 is the one on the right. These bricks are all special to their designated placement, and how they are cut and shaped.
The bricks in the bottom of the firebox, if needing replaced, will all have to be replaced at the same time. They are available on the website.



Wiring Diagram
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Warranty

These stoves are all built by hand and Made in America by 509 Fabrications, Inc. Post Falls, ID. They have been made
with the finest parts and materials available and metal thicknesses that will last a lifetime.

1. The stove body itself, minus the finish paint, is warranted for life by the original purchaser.

2. The convection blower is warranted for 1 year from date of purchase.

3. The Combustion blower motor is warranted for 1 year from date of purchase.

4. The glass is warranted for 1 year from date of purchase.

5. The fire bricks do not have any warranty.

509 Fabrications, Inc.

Post Falls, 1D.

www.509Fab.com <http:/fwww.509Fab.com>
Dust 0g9Fab.com <mailto:Dust ogFab.com>
https:/fwww.facebook.com/509Fab/




Installation Instructions

Venting System for Pellet, Com, Oil,
and Biofuel appliances.

DuraVent

Member of & M&G Group

Odd INJALATId]



A MAJOR CAUSE OF VENT RELATED FIRES IS FAILURE
TO MAINTAIN REQUIRED CLEARANCES (AIR SPACES) TO
COMBUSTIBLE MATERIALS. IT IS OF THE UTMOST IMPORTANCE
THAT DOUBLE WALL PELLETVENT PRO BE INSTALLED ONLY IN
ACCORDANCE WITH THESE INSTRUCTIONS.

NOTE:

Read through all of these instructions before
beginning your instaflation. Failure to install
as described in this instruction will void the
manufacturer's warranty, and may have an
effect on your homeowner’s insurance and
UL listing status. Keep these instructions for
future reference. This booklet also contains
instructions for installing a venting system
within an existing masonry chimney, and

for installations passing through a cathedral

ceiling.

Dear Customer, Installer, or End User:
We welcome any comments, ideas, input or
complaints regarding matters pertaining to
DuraVent products.

If you are searching for tech support or product
information, please phone us at 800-835-4429.
Or email us at:

techsupport@duravent.com

CUS @

LISTED

LISTED

MH8381, MH14420



VENTING SYSTEM FOR PELLET, CCRN, OIL, AND BIOFUEL APPLIANCES.

For the most up-to-date installation instructions, see www.duravent.com
CONTENTS

Clearances, Vent Listing, Installation Notes, Lubricants & Gaskets . ...4

Sealants, Fuel Selection, Best Practices ...................c000vne, 5
Tools Needed, Permits, General Installation Instructions............... 6
Installation into Masonry Fireplaces ................cociiiiinnnn 15
Installation Through Side of Masonry Chimney...................... 17
Installation in a Cathedral Ceiling...................coo it 18
Cleaning and Maintenance ...............cot co ittt ey 21
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CLEARANCES AND APPLICATIONS
Dura-Vent's PelietVent Pro is listed by
Underwriters Laboratories as vent for listed
appliances that burn oil, pellet, com, and other
biofuels. PelletVent Pro is also listed as a
masonry reliner with the minimum clearance 0"
from vent to masonry, and 0" clearance from
the masonry to nearby combustibles. Never fill
any required clearance space with insulation
or any other materials {except insulation
explicitly approved by DuraVent as noted
below). Combustible materials include (but
are not limited to) lumber, plywood, sheetrock,
plaster and lath, furniture, curtains, electrical
wiring, and building insulation except that
noted below.

In the United States and Canada the minimum
clearance to combustibles from PelletVent
Prois 1" for oil, pellet, corn or other biofuel
appiications.

NON-COMBUSTIBLE INSULATION
DuraVent approves the field application

of non-combustilble insulation within the
clearance to combustible distance (in wall
thimbles or support boxes only) iffwhen
desirable. Approved insulation must be listed
/ compliant with ASTM E136/ULC S114 as
Non-Combustible, have a melting temperature
above 2000°F/1100°C, be water resistant with
low moisture absorbtion and be acceptable to
the AHJ. Materials would include those made
from stone (aka “rockwool” or “mineral wool”

insulations). NOTE- Fiberglass insulation is
NOT approved!

VENT LISTING

PelletVent Pro is listed by Underwriters
Laboratories (files MH8381 & MH14420) to UL
641 Type L Low Temperature Venting Systems,
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UL1777 Relining, ULC S609 Low Temperature
Vents, and ULC/ORD-C441 Standard for Pellet
Vents .

INSTALLATION NOTES

Proper planning for your PelletVent Pro
installation will result in greater safety,
efficiency, and convenience, saving both time
and money. Use only authorized Dura-Vent
PelietVent, ComVent, PelletVent Pro and
MGNA listed parts. Do not install damaged
parts.

1. WARNING: When passing through ceilings
and walls, make sure all combustible materials
and combustible building insuiation products
are a minimum of 1" from the vent pipe

2. For horizontal terminations, make sure
NFPA 211 rules are followed for minimum
distance from windows and openings.

3. Do not mix and match with other
manufacturer's products or improvised
solutions.

4. Practice good workmanship. Sloppy

work could jeopardize your PelletVent Pro
installation.

5. Never use a vent with an inside diameter
that is smaller than the appliance flue outlet.
6. Multistory: Where PelletVent Pro passes
through the ceiling, use Dura-Vent Firestop/
Support assembly,

7. PelietVent Pro placement: When deciding
the focation of your stove and vent, try to
minimize the alteration and reframing of
structural components of the building.

8. Sections of pipe are connected to each
other by pushing them firmly together and
twisting. Screws are not required. However, if
screws are desired, use 1/4"-long sheet metal
screws. Important! Do not penetrate the inner
liner with screws.

9. Never install single-wall pipe to freestanding



pellet stoves. Single-wall pipe may be
connected to a fireplace insert, provided it

is inside the fireplace, and the fireplace has
completely sealed surroundings.

10. Do not connect Type B Gas Vent pipe with
aluminum liners to pellet appliances.

LUBRICANTS & GASKETS

PelletVent Pro utilizes an internal G-ring
gasket on the outside of the inner liner in the
female end of the Pipe Section. Depending on
production date, these gaskets may be factory
lubricated or field lubricated with soapy water
[ anti-seize. If your O-ring gasket is missing
or it becomes damaged during connection,
you must replace and lubricate the new O-ring
gasket. Contact DuraVent technical service for
further information.

SEALANTS

PelletVent Pro does not require additional
sealant to be used at pipe joints, but in certain
circumstances sealant may be used if desired.
Seal the inner liner overlap at the male end of
pipe for best results {Figure 6)

Note: 500°F RTV silicone sealant is required
on the following component connections:

e  Connecting PelletVent Pro biofuel
(with gaskets) to PelletVent
Pro (without gasket) or another
PelletVent or CornVent.

e  Connecting certain Appliance
Adapters or other non-gasketed
parts to the appliance outlet

¢  When using the Adjustable Length
section.

FUEL SELECTION, BEST
PRACTICES

PelletVent Pro is a multi-fuel venting
system approved for burning wood

pellets, com, and other approved biofuels,
plus, oil and kerosene. Be sure to follow

the recommendations of the appliance
manufacturer for the burning of corn or other
types of biofuel. A major reason for accelerated
vent corrosion from burning cormn is due to
acidic condensate forming in the system.

The moisture content of corn contributes
significantly to condensate in the vent. The
lower the moisture content of the corn, the less
condensate you are likely to have in the vent.
While corn with a moisture content of 15%
may be allowed in the appliance, using a fuel
with lower moisture content will help reduce
condensate formation.

Vent Runs: Condensate is more likely to
form in longer vents because the exhaust
temperature cools further away from the
appliance. If the exhaust cools to a certain
point, moisture in the exhaust condenses

in the vent, which can lead to accelerated
vent corrosion. Keep the vent for corn-
burning appliances short wherever possible
to maintain hot flue gas temperatures and
keep moisiure suspended in the exhaust. If a
longer horizontal vent or taller vertical vent is
needed, it is recommended that the vent run
inside the building envelope or inside a chase
enclosure to minimize the vent's exposure to
cold temperatures. When terminating a corn
burning system horizontally a stainless steel
outer Pipe Section and the Round Horizontal
Termination Cap are required. Be sure to
follow all other applicable building codes

and maintain all minimum clearances in
enclosures.

Appliance Operation: Regardless of the fuel
you choose always operate your appliance in
accordance with the appliance manufacturer’s
recommendations. If you burn corn, operating
the appliance at its lowest setting has a greater
chance for condensate to form in the vent due
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to the low exhaust temperature. in order to
help reduce condensate from forming inside
the vent system, operate the appliance at
higher temperatures when colder weather is
encountered. Higher operation settings provide
for warmer flue temperatures, which help to
keep moisture suspended in the flue gases.
Inspection and Maintenance: When burning
corn, be sure to inspect the appliance and
vent often to determine if there has been any
corrosion or damage to the system. Be sure
to keep the venting system clean, including
the tee cap (if applicable). The ash that results
from burning corn can trap condensate in

the tee cap and inside the vent, hastening
corrosion to the system if left unchecked.
Using pelletized fuel does not eliminate the
need for inspection and cleaning. Lesser
quality pellets create more soot accumulation
and can clog venting sooner than the cleaner
burning pellets. While it is not necessary to
clean out liquid fuel burning systems with a
brush, all other systems should be visually
inspected monthly during the heating season,
and cleaned at least once a year

TOOLS AND EQUIPMENT YOU
MAY NEED

Eye Protection

Gloves

Screwdriver

Hammer

High-Temperature Waterproof (RTV) Sealant
Tape Measure

Saber or Keyhole Saw

Level and Plumb bob

PERMITS
Contact your local building department or
fire officials regarding any needed permits,
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Figure 1

restrictions, and installation inspection
requirements in your area.

GENERAL INSTALLATION
INSTRUCTIONS

PelletVent Pro is listed with a minimum 1”
clearance to combustibles

1. Follow the stove/appiiance manufacturer’s
instructions.

A. Choose an appliance that is listed by a
recognized testing laboratory.

B. Connect only one flue per appliance.

C. Only burn fuels approved for use by your
appliance manufacturer.



D. Follow the appliance manufacturer’s
instructions and safety manual for maximum
efficiency and safety. Over firing can damage
the appliance and vent.

2, Ifthe vent exit is on top of the stove
(Figure 1).

A. Place the appliance according to the
manufacturer's instructions.

B. Drop a piumb bob to the center of the
appliance flue outlet and mark center point on
the ceiling (Figure 2}. At your marked center
point, cut and frame a square hole in the
ceiling for instailation of the Ceiling Support or

| PEéginT;cngNPTRO FRAMING DIMENSIONS

3"&4" CEILING SUPPORT/ TRNT U

FIRESTOP SPACER
3" 84" CATHEDRAL CEILING o
SUPPORT BOX 10%"X10%
3" & 4” WALL THIMBLE v
3" 84" CASWALL THIMBLE THXT W
3"& 4" WALLTHIMBLE AIR I

INTAKE KIT

Table 1

FIRESTOP

Figure 3



PIPE END

Figure 6

CUT AWAY 1*MIN,
CLEARNCE TO
COMBUSTIBLES

Figure 7



Firestop Spacer (Figure 3). Refer to Table 1
for the dimensions of the hole,

C. Connect Pipe Adapter or Increaser Adapter
to stove: Due to the variety of different stove
collars, the Pipe Adapter will need high-
temperature non-hardening sealant in order to
achieve a leak-free connection. .

D. Connect Pipe Sections. Attach PelletVent
Pro Pipe Sections by pushing male and female
ends of pipe together and twisting until pipe

is in locked position (Figure 4). PelletVent
Pro pipe sections do not require any sealant;
however in certain instances high temp
silicone sealant may be used. Seal connection
where the inner liners overlap for best resuits
(Figure 5). Screws are not needed, but 1/4”
screws can be used if desired, however, be
sure you do not penetrate the inner liner.

E. When the pipe passes through the Ceiling
Support Firestop Spacer at ceiling, tighten
bolt and clamp around pipe. Where the vent
passes through additional floors and ceilings,
always install a Ceiling Support Firestop
Spacer.

F. ALWAYS MAINTAIN AT LEAST 1"
CLEARANCE FROM COMBUSTIBLE
MATERIALS TO THE VENT PIPE.

G. When the PelletVent Pro enters the attic,
install an Attic Insulation Shield around the
vent (Figure 6). This will prevent insulation
and debris from collecting near the vent

pipe. Use (4) nails or wood screws to secure
the base of the Attic Insulation Shield to the
framed opening. Adjust the height of the Attic
Insulation Shield by sliding the top cylindrical
shield over the one from the base. Ensure
that the top of the Shield is above the level

of building insulation. Secure the Shield in
place with at least two (2) sheet metal screws
through the side of the cylindrical shield.
Attach collar around pipe, then lower to the top
of the Attic Insulation shield.

Figure 9

H. After lining up for the hole in roof, using
the same method as 2. (B), cut either a round
or square hole in the roof (Figure 7). Always
cut the hole with the proper clearance to the
vent pipe. Install the upper edge and sides

of Flashing under the roofing materials and
nail to the roof along the upper edge and
sides (Figure 8). Do not nail across the lower
edge. Seal all nail heads with non-hardening
waterproof sealant.

I. To finish, apply non-hardening waterproof
sealant where the Storm Collar will meet the
vent and Flashing; slide Storm Collar down
unti it rests upon the Roof Flashing (Figure 9).
Holding the base of Cap, firmly twist lock your
Vertical Termination Cap onto supported Pipe

9
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Section protruding through the roof line.

3. Ifthe flue exits on back of stove and an
interior installation is desired (Figure 10):

A. Place the appliance according to the
manufacturer’s instructions.

B. Connect the Tee Adapter or combine Tee
with Cleanout and Pipe Adapter then seal and
secure the Pipe Adapter to the back of the
stove.

C. Continue to assemble Pipe Sections as
described in Step 2.

4. If the flue exit is on the back of stove, and

10
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Figure 11

an exterior vertical installation or partial vertical
installation is desired (Figure 11);

A. Place the appliance according to
manufacturer’s instructions.

B. Cut and frame a square opening in the wall
as specified in Table 1. PelietVent Pro can be
installed with the standard Wall Thimble, Wall
Thimble Air Intake Kit , or CAS Wall Thimble
for through the wall installations. If the CAS
Wall Thimble is used, refer to the PelietVent
Pro CAS Installation Instructions for direction
on how to install the Combustion Air System
(CAS). The Wall Thimble Air Intake Kit allows
combustion air to be drawn through the framed
Thimble opening, eliminating the need to

cut another opening in wall. The small flex
provided with this kit allows connection to the
Pellet Stove combustion air inlet. Note that
when installing the Wall Thimble Air Intake

Kit, the pipe will not be centered within the
framed opening. Loosely assemble both



Figure 12

halves of the Wall Thimble onto Pipe Section.
Connect the flexible hose with clamp to the
exterior half of the Wall Thimble. Guide the
flex through the apening in black interior haif
of Wall Thimble, gently pull the fiex towards
appliance (Figure 12), and if necessary trim
excess flex to required length with snips.
Secure flex to combustion air inlet of the stove
with clamp provided. Only connect metaf flex
to the appliance; do not substitute or install
plastic flex. The cover plate comes installed
on the lower left comer of the thimble with Figure 13
intake guard pointing downward to deflect

rain, Ifit is desired to rotate thimble and air

inlet to another corner, remove the (2) screws

on the inlet guard and re-attach over air inlet cLEoLT

at new location. Secure black interior half of

the Wail Thimble to the interior wall, and the

unpainted exterior half are to be secured to the . &
exterior wall on both styles of thimbles (Figure L 4

13). The Wall Thimbles adjust to fit walls from
4'-8’ thick. For installation in thicker walls an
extension tube may be field fabricated.
WARNING: Do NOT install any combustible N
insulation or other combustible material not
approved by DuraVent within the Wall Thimble Figure 14

REMO
g
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Figure 16

itself. Doing so can create a fire hazard.

The Wall Thimbie ensures the clearance

to combustible material is maintained to

make a safe installation. Non-Combustible
insulation (as defined earlier in this text) may
be installed within the thimble and clearance
to combustible distance if desired. Note:
Fiberglass insulation is NOT APPROVED.
C. Connect a Pipe Adapter and Pipe Section
together then seal connection to rear exhaust
outlet. Attach a Single Tee with Clean out
adapter or a Double Tee with Clean-Out
Adapter, and proceed attaching Pipe Sections
up the wall. Installing a Double Tee with
Cieanout Adapter on the exterior of wall, allows
brushing of the Horizontal Vent run through to
appliance (Figure 14},

D. Attach Wall Strap just above the tee. Wall
Straps must be placed every 8-fest aiong

an exterior vertical run (Figure 15). If your
exterior vertical run terminates horizontally
before penetrating the roofline, install at least
one Wall Strap on the Pipe Section before 90
Degree Elbow and Horizontal Cap (Figure 16).
Under no circumstances can a Vertical Cap be
installed adjacent to vertical wall. PelletVent
Pro offers fixed and Adjustable Wall Straps

to maintain a 1"-3" clearance, as desired. If
Assemble Pipe Sections in the same manner
described in Step 2 of the general instructions.
E. Seal the exterior section of the Wall
Thimble to the wall with non-hardening
waterproof sealant, As an option, you may
also seal the gap between the pipe and Wall
Thimbie with sealant.

9. If the flue exit is on back of the stove, and
a horizontal through-the-wall installation is
desired (Figure 13):

A. Place the appliance according to
manufacturer’s instructions.
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B. Connect the Appliance Adapter and
sufficient Pipe Sections, seal and secure to
back of stove. Horizontal Pipe sections must
penetrate Wall Thimble and extend at least 6
beyond the exterior wall after Horizontal Cap
is attached. If you are burning Corn you must
use a Round Horizontal Cap. Pipe Sections
exposed to exhaust gases between wall and
Cap must have a Stainless Steel outer liner.
The Round Horizontal Cap can be swiveled to
be directed away from nearby objects (fence,
plants, etc.), but must still be pointing in a
generally downward direction. Important:
Horizontal Caps must be pointed in a
downward direction to insure rain and snow do
not enter the cap, and cause potential damage
to the appliance.
C. Follow the below listed NFPA 211 rule for
distance of exit terminal from windows and
openings:
NFPA 211 (2006 ed.) Section 10.4 Termination:
10.4.5
(1) The exit terminal of a mechanical draft
system other than a direct vent appliance
(sealed combustion system appliance) shall be
located in accordance with the following:

(a) Not less than 3 ft (.91m) above any forced

air inlet located within 10 ft. (3m).

(b) Not less than 4 ft. (1.2m) below, 4 ft.
(1.2m}) horizontally from or 1 ft. (305mm)
above any door, window or gravity air inlet
into any building

(c) Not less than 2 ft. (0.61m) from an
adjacent building and not less than 7
ft. (2.1m} above grade when located
adjacent to public walkways.

If using the Wall Thimble Air Intake Kit, the
installation may be considered a direct vent
system, as defined by NFPA 211. Check with
local building officials for clarification. If so, the
clearances for the exit terminal are as follows:
For an appliance with an input of 10,000 Btu/h
(2930 W) or less, the vent terminal shall be
located at least 8" from any opening into a
building. For an appliance with an input of
greater than 10,000 Btu/h but less than 50,000
Btu/h (14650 W), the vent terminal shall be
located not less than 9" from any opening into
a building. For an appliance with an input over
50,000 Btu/h (14650 W), the vent terminal
shall be located not less than 12" away from
any building opening. The bottom of the vent
terminal and air intake must be located a
minimum of 12" above grade.

6. If it is desired to attach to an existing 6’
13



8" DuraTech, DuraPlus or DuraPlus HTC
chimney, either roof supported or ceiling
supported (Figure 17).

A. Remove any existing connector pipe,
adapter or connector going into the ceiling
support box.

B. Visually inspect with a flashlight the
condition of the interior of the chimney

for cleanliness and structural integrity. All
evidence of soot and creosote must be
removed from the existing chimney system.

If you doubt your ability to accomplish this,
contact a certified chimney sweep. Do not
use chemical cleaners, as these can possibly
damage the inside of the chimney. Do any
required maintenance on the existing chimney
system at this time.

C. Install a DVL/DuraBlack Chimney Adapter
in the existing Ceiling Support Box. Note that
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the DVL/DuraBlack Chimney Adapter only
connects to Dura-Vent chimney systems.

D. Connect the appropriate size Chimney
Adapter to the DVL/DuraBlack Chimney
Adapter.

E. Connect the appliance to the Chimney
Adapter using an Appliance Adapter, lengths
of pipe as required, and an Adjustable Length
pipe. Slide the Adjustable Length down over
the top pipe section, position the installation
vertically plumb, then slip the Adjustable
Length up and twist lock it to the Chimney
Adapter. Once all the components are firmly
seated and properly aligned, carefully drill
three 1/8” diameter holes through the outer
sleeve only in the center of the slots located
at the bottom of the Adjustable Length pipe.
Do not penetrate the inner liner. Use (3)
1/4” length sheet metal screws to secure the

RIGID
PIPE -
SECTIONS

~




Adjustable Length pipe.
INSTALLATION INTO A MASONRY
FIREPLACE

1. Have the masonry chimney inspected

by a certified chimney sweep or installer to
determine its structural condition.

2, Carefully read the pellet stove or insert
installation instructions.

3. Measure and record the dimensions as
shown in (Figure 18).

4. Use dimension “A” to determine total pipe
requirements. Add 12 additional inches to
ensure the termination is an adequate distance
above the roofline.

3. The gross pipe required will be dimension
"A” plus 12 inches. Five feet of this will be Flex
Pipe. The remainder will be rigid pipe. For
each joint, subtract 1-1/2 inches to allow for

PELLET VENT PRO
VERTICAL CAP

OONE
FLASHING g.l‘;o:%
o
INTO PIPE
PELLETVENT F
" RIGID PIPE
Pd
i 1
1
T |
% FLEX
I~ SECTION
1
[
1
!
[ T
Figure 20

the overlap. You may need extra pipe, or an
adjustable length pipe section to achieve the
correct height.

6. Assemble the first rigid Pipe Section to
the Flex Pipe, ensuring that the “UP” arrows
shown on the pipe labels are, in fact, pointing
up. Push the sections together and twist to
lock. Screws are not required for a firm lock,
however, should it be desired to use them, use
stainless steel sheet metal screws 1/4-inch
long - do not penetrate the inner liner of the
pipe.

7. Repeat this process for the remainder of
the pipe sections, and lower the assembly
down the chimney as shown in (Figure 19).
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Lower it below its normal position in order

to connect the Flex Pipe to the pipe on the
appliance. 1t may be necessary to tie a line to
the top section, to pull it back up later,

8. In making the connection at the appliance,
configurations other than the one shown

in (Figure 20) may be made. It may be
necessary to contact the manufacturer of the
unit to determine exactly what may or may not
be done to make the correct connection, Some

typical arrangements are shown in (Figures 21 CLEAN our

and 22). An Appliance Adapter or Increaser
Adapter may be needed, depending on the exit
size of the stove or insert collar,

9. If a Tee or Tee Adapter is necessary to make
the connection, as shown in (Figure 22}, the
Tee has a removable Ciean out Adapter on

its base fo enable cleaning. Ensure Tee is
adequately supported.

10. Connect the appliance to the coupling on
the bottom of the Flex Pipe, by twisting to the
locked position. Push the appliance into the
fireplace to its final resting place. Go to the top
of the chimney and pull the vent system up to
its desired height.

11. For support at the termination of the
PelletVent, use a Tall Cone Flashing, and a
Storm Collar. This will require 14 inches of
pipe above the top of the masonry chimney.
Pull the pipe up through the flashing to the
desired height. Mark location of the Storm
Collar. Slip the Storm Collar down over the
pipe and affix it to the pipe with a 1/4"-long
stainless steel sheet metal screw (Figures 23
& 24). The Storm Collar will then support the
entire vent system. Install the Cap. Seal the
joint at the Storm Collar, and any other joints
or seams which may appear suspect. {Figure
25) shows a Tall Cone Fiashing modified to fit
a chimney where the tile liner protrudes above
the masonry, as another alternate termination
technique. This completes the masonry

e
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Figure 26

installation,

INSTALLATION THROUGH SIDE OF
MASONRY CHIMNEY

1. Set the appliance in its final location and
mark the center of the hole where the pipe is
fo penetrate the masonry chimney. Ensure
that you comply with the manufacturer’s
specifications in regards to clearance and
distances from combustible surfaces.

2. The PelletVent Pro system is assembled
essentially the same as previously described
for installation in an existing masonry chimney
with the exceptions listed:

A. No Flex Pipe is required, unless the
masonry chimney has an offset. If an offsat
exists, then a Flex Pipe will be needed from
the offset down to opening in masonry.

B. ATee Section is installed at the bottom end
of the vertical pipe (Figure 26).

C. A Reduction Collar or a Trim Collar is
required to go around the pipe section that

17



Figure 27

passes through the masonry to give it a
finished look.

3. it will be necessary to break out the
masonry around the location of the pipe center
line mark to a diameter of at least 4 inches for
3 inch pipe, and at least 5 inches in diameter
for 4 inch pipe.

4. install the Tee on the bottom of the vertical
pipe system and lower it down the chimney
until the center of the branch of the Tee is level
with the center of the hole in the masonry.
Connect horizontal pipe section to the Tee
branch.

3. Holding the pipe at the proper elevation,
install the Storm Collar and Cap, as described
in Step 11 for the fireplace installation.

6. Connect the horizontal Pipe Section through
the masonry to the Tee by pushing it through
the hole in the masonry, and lining it up with
the branch of the Tee. Then insert Pipe Section
into the Tee, while twisting to lock it.

7. Once the horizontal Pipe Section is in place,
the space between the pipe and the masonry
may be filled with high temperature grout, if
desired (Figure 27).

8. Install the Reduction Collar or Trim Collar
over rough opening, then 90° Elbow, and the
required vertical Pipe Sections down to the
appliance. An Adjustable Pipe length may be
needed, as well as an Appliance Adapter or
Increaser Adapter.

18

9. Conduct a final inspection of the entire job,
and review the manufacturer’s operating and
instalfation instructions once more, before
firing the appliance.

INSTALLATION IN A

CATHEDRAL CEILING

1. Mark a iine on the side of the Cathedral
Ceiling Support Box to correspond to the line
of the roof pitch, as shown in (Figure 28).
Allow for the Support Box to protrude below
the low side of the finished ceiling a minimum
of 2 inches.

2. Position the appliance at its proper

location on the floor. Pay close attention to
the manufacturer’s installation instructions
regarding the clearance to combustibles, etc.
Position appliance so Support Box will not
interfere with roof rafters or other structural
framing.

3. Run a plumb line from the center of the flue
exit on the stove to the ceiling. Mark the point
on the ceiling where the plumb line intersects.
This represents the center of the support box.
Drill a small hole through the ceiling at this
point, so it can be located from the top of the
roof.

4. From the roof, locate and mark the outiine of
the Support Box.

3. Remove shingles or other roof covering as
necessary to cut the rectangular hole for the
Support Box. Cut the hole 1/8-inch larger than
the dimensions of the Support Box (Figure
29). The rectangular hole should be centered
on the small hole which you drilled through the
ceiling to mark the location. Again, verify that
you are not cutting through rafters or framing
members.

6. Run the Support Box through the roof as shown
in {Figure 30), and placs it so that the bottom of
the Support Box protrudes at least 2 inches below
the low side of your opening in the finished ceiling
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(Figure 31). Align the Support Box vertically and
horizontally with a level. Temporarily tack the
Support Box in place through the inside walls and
into the roof sheathing.

7. If the Support Box protrudes the roofline use
tin snips fo cut from the top comers down fo
the roof fine, and fold the resulting flap over the
roof sheathing (Figure 32). Before nailing it to
the roof, run a bead of non-hardening sealant
around the outside top edges of the Support
Box so as to make a seal between the box and
the roof. Clean out any combustible material or
debris from inside the Support Box.

8. Place the Support Cltamp, included with
Support Box, loosely around Pipe Sections
running through hole in Support Box (Figure
33).

9. Connect the necessary amount of Pipe
Sections to reach the stove and extend at least
12-inches above the roof before attaching
Termination Cap (Figure 32).

10. After all PelletVent Pro Pipe Sections and
components are assembled and connected
down to the appliance seal and secure the
Appliance Adapter to stove. Using a level,
make slight adjustments in the position of the
appliance until the pipe is truly vertical, Tighten
the bolts in the Support Clamp (Figure 33).
Note that the overall length of the PelletVent
Pro system can be no longer than 42 feet.

11. Slip Roof Flashing over the supported

Pipe Section(s) protruding through the roof.
Apply sealant to underside of Roof Flashing
along upper edge and sides. Secure the base
of Roof Flashing to the roof with roofing nails
(Figure 34). Ensure that the roofing materiai
overlaps the top edge of the Roof Flashing.

CLEANING AND MAINTENANCE

1. Have your system cleaned by a certified
chimney sweep if you have doubts about your
ability o clean it. Use a plastic or flexible steel



brush. Do not use a stiff brush that will scratch
the stainless steel liner of your system.

2. PelletVent Pro systems must be installed
so that access is provided for inspection and
cleaning.

3. The system should be inspected at least
once every month during the heating season,
4. Do not use chemical cleaners. They can
damage the vent pipe.

5. Toincrease the life PelletVent Pro, coat
all exterior metal parts with high temperature,
rustproof paint. This is highly recommended,
particularly in areas near the ocean.

6. In case of a chimney fire, close all
appliance draft openings shut off appliance
and call your Fire Department. Do not use the
appliance or vent until it has been inspected
for possible damage and silicone gaskets
replaced.

7. Dura-Vent is not responsible for flue by-
products that might discolor roofs or walls.
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M&G DURAVENT WARRANTY

M&G LuraVent, Inc. {*DuraVent"} provides this limited iifetime warranty for all of its products to the original purchaser, with the exception of Ventinax {lifetime),
DuraBlack (five years) and all Termination Caps {five years). Subject to the [imitations set forth below, DuraVent warrants that its products will be free from
substantial defects in materfal or manufacturing, if properly installed, maintained and used. This Warranty is non-transferable with the exception of Ventinox
which s transferable from the original homeowner to the buyer of the home for a period of ter (10} years. This warranty does not cover normal wear and tear,
smoke damage or damage caused by chimney fires, acts of God, or any product that was: (1) purchased other than from an authorized DuraVent dealer, retailer
or distributor; {2) modified o altered; (3} improperly serviced, inspected or cleaned; or (4) subject to negligence or any use not in accordance with the printed
materlals provided with the product as detemined by DuraVent. This limited lifetime warranty applies enly to parts manufactured by DuraVent.

DuraVent provides the foliowing warranties for its products: One Hundred Percent (1009) of the purchase price or MSRP at time of purchase, whichever is lower,
for 15 years from the date of purchase, and Fifty Percent (50%) thereafter, excapt for the foliowing limitations: Ventinox liner and components in wood, oil, wood
nellet, and gas installations are warranted at Ore Hundred Percent {10096) for the lifetime of the original homeowner; Ventinox 316 Iiner and companents for
coal burning installations which are warranted One Hundred Percent (1009) for ten years; all Termination Caps and DuraBlack® are warranted at One Hundred
Percent {100%6) for five years, and at Ten Percent (10%) thereafter

All warranty obligations of DuraVent shall be limited to repair or replacement of the defective product pursuart to the terms and conditions applicable to each
product line. These remedies shall constitute DuraVent's sole obligation and soie remedy under this limited warranty. This warranty provides no cash surrenger
valug. The terms and conditions of this limited lifetime warranty may not be modified, altered or waived by any action, inaction ar representation, whether oral
orin-writing, except upen the express, written autherity of an executive officer of DuraVent, '

VENTINOX WARRANTY CONDITIONS

Lirier and Component warranties contained herein are subject to the following conditions: (1) The Liner and Components must be installed according to DV's
instaflation instructions; {2) The Liner and Components are used only to line or reline chimneys venting residential appliances for which the liner was intendec;
and (3} documented annual inspection of the Liner and Compenents and maintenance as deemed necessary, beginning one year after the date of installation
and continuing throughout the warranty period, by a Nationally Certified Chimney Sweep or VENTINOX® installer. The Liner and Companents warranty is further
subject te compliance with the follewing requirements throughour the warranty period: The chimney must have a chimney cap and chemical chimney cleaners
must not be used when deaning the Liner or Cornponents. Plastic-bristle flue cleaning Srushes are recommended. Corn, biofuels, driftwood or ather wood
containing salt, preservative-treated lumber, nlastic and household trash or garbage, or wood pellets containing such materials must not be burned in the
appliance or fireplace. In case of a chimney fire, the chimney must be inspected and approved by a certified Chimney Sweep before reuse. After each annual
inspection, maintenance, and cleaning, the certified Chiminey Sweep must fill out and date the appropriate section of the warranty card provided with the
chimney liner.

LIMITATIONS ON INTERMET SALES:

Notwithstanding any other terms or conditions of this limited ifetime warranty, DuraVent provides no warranty for the following specific products if such
products are both: {a) purchased from an Internet seffer; and {b) not instalied by a qualified professional instalier: Duralech®, DuraPius HTC®, Pelletyeni Pro®,
FasnSeal®, and DuraVent's refining products including DuraLiner®, DuraFlex® 304, Durafiex® 316, DuraFlex® Pro, DuraFiex® SW, ang Ventinox®. For purposes of
this warranty, a trained professional installer is defined as one of the following: licensed contractors with prior chimney installation experience, CSIA Certified
{himney Sweeps, NFI Certified Specialists, or WETT Certified Professionals.

Duravent reserves the right to inspect defective product to determine if it quaiifies for replacement under the terms of this limited ifetime warranty. All wamanty
claims must be submitted with proof of purchase. Labor and instalfation costs are not covered under this warranty. To obtain warranty service contact DuraVent
promptly at DuraVent Warranty Service, 902 Aldridge Rd,, Vacaville CA 95688, or call 800-835-4429.

WHERELAWFUL, DuraVent DISCLAIMS ALL OTHER WARRANTIES, INCLUDING BUT NOT LIMITED TO IMPLIED WARRANTIES OF MERCHANTARILITY AND FITNESS
FOR A PARTICULAR PURPOSE. IN KO EVENT WILL DuraVent B LIABLE FOR INCIDENTAL, CONSEQUENTIAL, PUNITIVE OR SPECIAL GAMAGES OR DIRECT OR
INDIRECT LSS OF ANY KIND, INCLUDING BUT NOT LIMITED T PROPERTY DAMAGE AND PERSONAL INJURY. DuraVent's ENTIRE LIABILITY IS LIMITED TOTHE
PURCHASE PRICE OF THIS PRODUCT. SOME STATES DO NOT ALLOW LIMITATIONS ON IMPLIED WARRANTIES, OR THE EXCLUSION OR LIMITATION OF INCIDENTAL
OR CONSEQUENTIAL DAMAGES, SO THE ABOVE LIMITATIONS AND EXCLUSIONS MAY NOT APPLY TG YOU. THIS LIMITED WARRANTY GIVES YOU SPECIFIC LEGAL
RIGHTS, ANDYOU MAY ALSG HAVE OTHER RIGHTS THAT VARY FROM STATETO STATE,

For the most up-to-date installation instructions, see www. duravent.com
REV 7.20.2010

M&G DuraVent, Inc. PO Box 1510 Vacaville CA 95696-1510
Mznuiactured in Vacaville CA and Albany NY

DuraVent

Member of & M&G Group
Customer Service Support 800-835-4429 707-446-4740 FAX www.duravent.com

PelletVent Pro is a registered trademark of the M&G DuraVent, Inc.
All rights reserved. Made in the USA. M&G DuraVent is a member of M&G Group. ©2011 820003167-L550 52016



Revised 3.10.08

WOODSTOVE DATA SHEET # 30
STOVE STORAGE

The OPTIMUM DENSIFIED FUEL LOG STOVE tested by Myren
Consulting, Inc. is being held in custody by:

509 FABRICATORS, INC. Phone 509 993 3767
14823 n. Peone Pines Drive
Mead, WA 99201 Contact: Dusty Henderson

The unit was tested at Myren Consulting’s lab in
Colville, WA. It was sealed on 1/10/17 after the unit had
cooled after testing. The following page contains photos
taken after the unit was sealed on 1/10/17.

The unit was sealed with several lengths of metal
banding/strapping that were Placed around the stove in a
manner that prevents the door from being cpened. A label that
clearly identifies the unit as a sealed EPA test stove and/ or
a Myren Consulting, Inc. address label is placed over the
strapping and taped into pPlace with 27 glear packing tape.

The stove was also loaded onto a pallet and strapped to a
pallet for transport back to 509 Fab and to its final storage
location. A sample stove storage label follows this page.

Once the unit is/ was certified by EPA, the unit will be
returned to 509 Fab via the manufacturer’s truck.

Carrier:

Shipped on:
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SEALED. EPA TEST STOVE

DO NOT OPEN OR TAMPER WITH THE SEALS AND PACKAGING ON THIS STOVE.

'TO DO 50 WILL VOID THE GERTIFICATION ON THIS STOVE.
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WARNING

SEALED EPA TEST STOVE

DO NOT OPEN OR TAMPER WITH THE SEALS AND PACKAGING ON THIS STOVE.

TQO DO SO WILL VOID THE CERTIFICATION ON THIS STOVE,







509 Fabrications, Inc.
Model: 509-1 Optimum
Project: 0559WS001E

Appendix E

Myren Consulting Test Report Addendum Dated September 21, 2017

OMNI-Test Laboratories, Inc.



US EPA WOOD HEATER
CERTIFICATION TEST REPORT ADDENDUM

509 FABRICATORS, INC.
OPTIMUM DENSIFIED FUEL LOG STOVE

MYREN CONSULTING, INC.

OFFICE LABORATORY

512 WILLIAMS LAKE ROAD 501 C WILLIAMS LAKE ROAD
COLVILLE, WA 99114 COLVILLE, WA 99114

PHONE 509-684-1154 PHONE 509-685-9458

EMAIL myren.ben@gmail.com



Myren Consulting, Inc.
512 Williams Lake Road

Colville, WA 99114
Office: (509) 684-1154 Lab: {509) 685-9458

email:myren.ben@gmail.com
509 FAB Optimum 2™ Sanchew Letter

21 September 2017

Dr. Rafael Sanchez, PhD.

U.S.EPA

Office of Enforcement and Compliance Assurance
Office of Compliance

William Jefferson Clinton Building, South
Room 7419D

1200 Pennsylvania Ave., N.W.

Washington, DC 20003

Dear Dr. Sanchez:

Myren Consulting, Inc. has prepared a certification
test report for the first certification test run on the
Optimum densified fuel log stove and sent it to the
manufacturer’s certifying third party entity, Omni Test lab.
Based upon a review of the information and data in that
initial test report, EPA required a second certification
test run before it would certify the unit. This Addendum
contains the information and data for that second run. As
the test results indicate, the unit’s emissions are below
both the 2015 EPA standard of 4.5 g/h and 2020 EPA standard
of 2.0 g/h.

' This Addendum does not contain some of the information
found in the original test report, i.e., Drawings and Qwners
Manual, because it would be redundant to do so. .

A comment is warranted here. This unit is the first
unit that burns densified fuel logs to be certification
tested. How it operates is very differently from both wood
stoves and pellet stoves. It is truly an “outside the box
hybrid” that combines operational features from both wood
and pellet stoves, so the way it operates and was tested
reflects this. Thus, there was a long period of
negotiations between 509 Fabricators, Myren Consulting and
EPA personnel to reach a viable test protocol. Because we
had to conduct two certification tests that each generated
an integrated average, I averaged the integrated averages to
come up with a g/h emission rate, %OE HEV, CO g/h, etec.



That information and the averages are all in the Data
Summary section.

3 yéu or anyone else has any questions about the
informatigh or data in either of the test reports for the
509 OPTIMUM, please contact me immediately. And Thank You
for your patience and help in getting this unit tested.

Sincerely

Alben T. Myren Jr.
President

ATM/im
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The data and information in this test report is confidential, proprietary information and is
not to be released to and/or discussed with any party who is not authorized by the manufacturer

or the testing laboratory to receive such data.
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Report Cert. Rev: 12/15
Report Certification

The sampling and analysis for the appliance described in this report was carried out under my
direction and supervision,

Date: 9 / /8 ’/ {F Signature: J / ﬁ@f:’(Y(J/}? Y f

Title: President

I have reviewed all of the test data and test results found in this report and hereby certify that
the test report is authentic and accurate.

Date: ?// 8 // + Signature: 4 /A&%"/ﬂ/{ Y e g

Title: President U
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Field Observation Checklist
Rev 12/15

TESTING LOCATION AND PERSONNELL: INFORMATION
Unit Name: OPTIMUM DENSIFIED FUEL LOG STOVE
Manufacturer Name: 509 FABRICATORS, INC.

Manufacturer Address: 14823N. Peone Pines Drive
Mead, WA 99201

Manufacturer Phone: 509 993 3767

Manufacturer Contact Person: Dusty Henderson
email: Dusty@509fab.com

Observers & Affiliation: Dusty Henderson & Gary Henderson,
both from 509 Fabricators

.. SUPERVISOR: Ben Myren

MYREN CONSULTING'S LAB TEAM: Ilse Myren, Ben Myren, Eric
Schaefer

LAB LOCATION: Myren Consulting’s lab in Colville, WA 99114
ELEVATION: ~ 1650 FEET

MYREN CONSULTING, INC.

LABORATORY OFFICE

501-C WILLIAMS LAKE ROAD 512 WILLIAMS LAKE ROAD
COLVILLE, WA 99114 COLVILLE, WA 99114

509 685 9458 509 684 1154

email: <myren.ben@gmail.com>
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Rev 12/15

TEST SERIES INFORMATION AND DISCUSSION

MODEL LINE: OPTIMUM DENSIFIED FUEL LOG STOVE MODEL 1
TEST UNIT: OPTIMUM DENSIFIED FUEL LOG STOVE MODEL 1
Manufacturer: 509 FABRICATORS INC.

Date Received: 12/28/16

Date(s) Aged: 12/27/2016 - 1/1/2017. See AGING Section in first
test report

Test Date(s): 1/9/2017, 9/5/2017

PM Sampling Method(s):

Test Run #l: ASTM E2515 using 4” fiber glass filters (EPA M5G-1)
Test Run #2: ASTM E2515 using 4” Pall TX-40 TFE coated filters
(EPA M5G-1)

Operating and Fueling Protocol: EPA M28R, ASTM E2779 Revised.
See letters to EPA (Rafael Sanchez, OEC, D.C., Stef Johnson,
OAQPS, RTP and Mike Toney, OAQPS, RTP) and their written and
email responses.

Number of Test Runs: 2

The OPTIMUM Densified Fuel Log stove manufactured by 509
FABRICATORS, INC. located in Mead, WA was tested by Myren
Consulting, Inc. using the Environmental Protection Agency’'s
(EPA) Test Method 28R, “Certification and Auditing of Wood
Heaters”, ASTM E2515-11, “Standard Test Method for Determination
of Particulate Emissions Collected in a Dilution Tunnel” and
ASTM E2779-10, Standard Test Method for Determining Particulate
Matter Emissions from Pellet Heaters”. (See the Federal
Register/ Vol.B80, No.50/ Monday, March 16, 2015. [pp.13672-
13753]). On March 28, 2015 Myren Consulting, Inc. requested
approval from EPA to use four-inch filters when conducting all
PM emission certification tests and received the approval to do
S0 on April 7, 2015. Thus the PM sampling and PM sample
processing procedures used during the certification tests found
in this test report are what are found in EPA M5G-1 in the
previous NSPS. (See the Federal Register/ Vol.53,No.38/ Friday,
February 26, 1988/ pp.5860-54926¢, especially in Method 5G in
Appendix A on pp. 5884-5892.) The particulate matter (PM)
emission data was calculated as specified in the Wood Heater New
Source Performance Standard (NSPS) dated March 16, 2015. The
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percent overall efficiency (%0E) for the overall test run and
for each test segment (High, Medium and Low) was calculated
using the %OE algorithm found in CSA’s B415.1-10.

All events and information pertinent to the test data are
recorded on the data sheets for each test run, particularly on
PP. 13 and 14.

Any deviations made or noted from the promulgated methods
other than those that were accepted and certified by EPA during
the laboratory accreditation process are listed and discussed
baelow. The OPTIMUM densified fuel log stove was tested at Myren
Consulting’s lab in Colville, WA using Myren Consulting Inc.’s
lab accreditation. A copy of the letter from EPA (Johnson)
granting Myren Consulting, Inc. accreditation under the 2015
NSPS and a copy of Myren Consulting’s new Laboratory
Accreditation Certificate (#2) are included in the following
pages.

A brief note about how the four-inch (EPA M5G-1)
rParticulate samples were processed is nacessary to help the
reviewer understand the net catch values. First, filters are
weighed in pairs to reduce weighing errors. Second, experience
has shown that the small portions of the filters that are left
on the frits (filter supports) in the M5G-1 filter housing
apparatus after the filters are removed are full of static
electricity. When these small portions are removed to a prlastic
petri dish, they quickly adhere to the petri dish. Because
trying to recapture these small pieces of filter material during
weighing causes them to disintegrate into smaller and smaller
Pieces, which makes obtaining accurate catch weights difficult,
it was decided to place this filter material in with the
particulate captured with the acetone wash, where it shows up as
catch. Some of the filter material was already following this
pathway. Thus, there may be negative filter catch weights that
are used during the particulate emission rate calculation
Process. However, the filter material lost off the filters is
accounted for in the acetone wash catch.

ASTM E2779-10 Equation 1 calls for a dry moisture content
for the test fuel used during testing. There is no way to
measure the moisture content of pellets or densified fuel logs
on a dry basis. Instead one can determine the wet basis
moisture content by drying a sample. This is what done and the
data for this is on Data Sheet 11 in the test run. Once the wet
basis moisture content is known, it is then possible to
calculate the fuel burnt on a dry basis, which again is what was
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done. The dry burn rate (DBR) determination is the same. The
revised procedures and equations used to determine the actual
DBR are to be found on the page after Data Sheet 11 in the
Section titled TEST RUN.

The following pages contain: (1.) A discussion of test
results. (2.) A diagram showing the height of the appliance and
chimney used during testing (47 ICC EXCEL Pellet Pipe) and the
location of the sampling ports in the chimney. (3.) A diagram of
the EPA M5G 6” diameter dilution tunnel used by Myren Consulting
during EPA Certification testing, (4.) 3 pages with prhotos
showing the front, back and right and left sides of the test
unit. Note that the back photco shows how the venting system was
attached to the stove along with the static pressure probe and
the stack temperature at 1 foot probe. And there is also a full
page photo of the testing installation configuration, i.e., the
stove with attached flue pipe venting into the dilution tunnel
hood, (5.) photos of a North Idaho Energy log, the densified
fuel log that was used during testing, (6.) A copy of the letter
from EPA granting Myren Consulting, Inc accreditation under the
2015 NsSPS, (7.) a copy of the new EPA Laboratory Accreditation
Certificates (#2) for Myren Consulting’s Colville lab, (8.) a
copy of the 30 day advance certification test notification sent
to EPA for the week the unit was tested, (9.) four pages with
information that is pertinent to the test rumn and (10.) copies
of the following information:

(1.) A memo dated 26 November 2013 sent to Dr. Sanchez at

EPA that initiated the development of a testing
protocol for a stove that burns densified fuel logs.

(2.) A memo dated 30 April 2016 sent to Mike Toney and Stef
Johnson at EPA (OAQPS, RTP) that provided additional
information about the stove, the fuel it burns and
what the test protocol might be.

(3.) A letter dated 6 December 2016 sent to Mike Toney
(EPA, OAQPS, RTP) about whether (or not) Myren
Consulting, Inc. could test the unit.

(4.) Emails from Toney and Sanchez granting Myren
consulting, Inc. approval to test the unit with the
agreed upon protocol, which is basically a variant of
ASTM E 2779 except that fuel had to be added during
the test run and the primary air control (PAC) was
adjusted manually to change the dry burn rate (DBR).

Note: You can see by the photos that the unit has undergone
substantial revision since development began. The
manufacturer’s personnel listed in the memo addresses also
reflect the ownership changes (3X) that have occurred during the
product development process.

xii



Myren Consulting, Inc. conducted the first EPA
certification test on 1/9/17 and prepared and submitted a report
to Omni, the manufacturer’s certifying third party entity. A
review of the test data in the report revealed that the dry burn
rate (DBR) (kg/h) for the medium segment of the test was >50% of
the DBR of the High burn segment. Because of this technicality,
the third party certifying entity would not issue a Certificate
of Conformity. This led the manufacturer and Myren Consulting
to approach EPA with a revised testing protocol that reversed
the burn rate segments, i.e., instead of running another Hi,
Medium, Low sequence the burn rate segments would be Low, Medium
and High. The thought was that it might be possible to achieve
a Medium burn that was <50% of the high burn using this testing
sequence. Unfortunately, due to the way the appliance burns it
was not possible to get a Medium burn that had a DBR that was<
50% of the High burn, no matter how the stove was cperated.

Once it became evident that it was impossible to get a Medium
burn that had a DBR that was <505 of the High burn, the
manufacturer asked that this requirement be waived because the
unit really isn’t a pellet stove and the use of an arbitrary
pellet stove requirement to prevent the unit from being
certified wasn’t fair. The correspondence that eventually led
to an agreed upon testing protocol is also in the following
Pages and includes copies of:

1. A letter dated 21 July 2017 from Ben Myren, MCI to Stef
Johnson, EPA/OAQPS which recognizes that EPA will require
one additional certification test run before it will grant
certification for the OPTIMUM.

2. A letter dated 23 July 2017 from Ben Myren, Myren
Consulting, Inc. (MCI) to Stef Johnson, EPA/OAQPS that
contains a proposed revised testing protocol for the
OPTIMUM.

3. A letter date 23 July 2017 from Ben Myren, MCI to Dr.
Rafael Sanchez, EPA/OECA that request that MCI be allowed
to unseal the OPTIMUM test stove so that an additional test
run can be done.

4. A letter dated 11 August 2016 from Edward J Messina,
EPA, to Sebastian Button, OMNI that addresses specific
issues about additional test runs and unsealing stoves.
5. A letter dated 9 August 2017 from Stef Johnson, EPA/AQAD
that approves the revised testing proposal contained in the
Myren July 23™ letter.

6. A letter and email dated 11 August 2017 from Ben Myren,
MCI to Dr. Rafael Sanchez, EPA/OECA that addresses some of
the issues that are in the Messina letter that are specific
to %)9's OPTIMUM. This response included the submittal on
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August 11, 2017 of a complete copy to EPA (Sanchez) of the
test report that had been prepared and submitted to OMNI
for the first certification test run. UPS tracking info
also included, A

7. A letter dated 12 August 2017 from Ben Myren, MCI to
Stef Johnson, EPA/AQAD that broposed another revision to
the test protocol. This revision was based upon the
manufacturer’s data that indicated, that due to the way the
unit operates, it is impossible to achieve a Medium burn
that has a DBR that was <50% of the high burn’s DBR.

Option 2 in this letter asked that the 50% requirement be
waived.

8. A letter dated 16 August 2017 to Stef Johnson, EPA/AQAD
that requested that the manufacturer be allowed to make two
design changes to the unit prior to doing any subsequent
testing. This letter included some drawings that showed
the proposed design changes.

9. An email dated 16 August 2017 from Rafael Sanchez,
EPA/OECA that granted permission to unseal the OPTIMUM test
stove.

10. A letter dated 22 August 2017 from Stef Johnson,
EPA/AQAD to Ben Myren, MCI that approved the proposed
testing protocol that was in the 12 August 2017 Myren
letter,

11. A copy of an email dated 22 August 2017 from Mike
Toney, EPA AQAD to Dusty Henderson, 509 and Ben Myren, MCI
which discussed the design changes in the Myren 16 August
letter.

12. A letter dated 22 August 2017 from Ben Myren, MCI to
Stef Johnson, EPA/AQAD in which the manufacturer modified
his design change proposal.

13. A letter dated 23 August 2017 from Ben Myren, MCI to
Stef Johnson, EPA/AQAD that contained some additional
information in support of the manufacturer being allowed to
make one small design change, i.e., the addition of a small
tube to deliver a very small amount of air to the top of
the feed tube to help reduce condensation in the feed tube
and help prevent the logs from sticking in the feed tube.
14. Copies of a series of emails clarifying the situation
about how the wood heater must be unsealed and granting the
manufacturer’s request to add the small air feed tube.

15. A letter dated 30 August 2017 to Rafael Sanchez,
EPA/OECA that again clarifies the situation and summarizes
the proposed revised testing protocol.

16. Copies of a series of emails that discusses the
situation and the way forward.
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17. A copy of an email dated 1 September 2017 in which Mike
Toney, EPA/AQAD grants permission to test the unit as was
Proposed in the Myren 30 August 2017 letter.

The unit was unsealed and tested on 9/5/17 and resealed
on%/6/17.

DISCUSSION:

(1.) The 2 run test series was done at Myren Consulting’s lab in
Colville, WA.

(2.) The test series required 2 test runs.

(3.) Because the whole testing format for pellet stoves
has changed in the new NSPS, there are several revisions to
the report format. Specifically the following changes have
been made:

a. The first page in the Data Summary section is titled
Summary Results which repoxts the test data in the
format requested by EPA. This has been altered to
reflect the fact that 2 integrated test runs were
done on this unit.

b. Because the pellet stove test is now an integrated
sample test, there are no weighted average
calculations because collecting the integrated sample
“automatically” generates an “integrated weighted
average”. Instead of the pages used to calculate a
weighted average, there is now a single page titled
Average Test Results, which reports the PM emission
rate (g/h and lbs./MM Btu output), the overall
efficiency (%OE) (EHV and LHV) and CO (g/h and g/lb.
of dry fuel) for the unit.

c. A new page has been added to the Data Summary
Section (p. 3) which summarizes the PM Sampling
Train Performance information and addresses the Dual
Train Comparison criteria found in ASTM E2515
Section 11.7. The average emission rate calculated
and reported on this new page using the data from
the 2 PM sampling trains is then also reported on
the page titled Integrated Test Results. Also
reported on this page are the performance data for
the “Room Blank” train and the PM emission rate
(g/h) and dry burn rate (DBR) (kg/h) data for the 0O-
60 minute filter set from Train 1.

d. Section 60.534(d) requires that filter sets be
changed (switched) at 1 h into a test run on one of
the PM sampling trains. This was done on Train 1
during the test run. Thus there are additional data
sheets in each test run for the 2 filter sets used

xv



in Train 1 to accomplish this reguirement. As noted
above, the PM emission rate for the first hour is
reported on the computer spreadsheet for that PM
sample and again in the Data Summary section itself.

e. ASTM E2515 requires 2 PM sampling trains and a
third “Room Blank” train. That means there are also
additional data sheets for Trains 2 and 3 in the
section with the Raw Data sheets for the test run
and in the Cal Data Section where the calibration
and post test audit data is presented for the
equipment used in all 3 of these trains.

Please look at the Table of Contents (p. iv), the Pellet
Stove Test Report Page Number Index (pp. vi-vii) and the
Individual Test Run Page Index (p. ix) to find any pages of
interest. Or call Myren Consulting, Inc. at either 509 685 9458
(Lab)or 509 684 1154 (Office) if further assistance is needed.

xvi
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76.5"

_30u
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A: 12" Class A Rain Cap
B: 48" - 12" Class A Chimney
C: 12" Class A to 10" Black Pipe Adaptor
D: 10" Self Cleaning FUll Closure Blast Gate
 E: 10" 22ga. $S Pipe T
F: Dilution Hood
G: 10" to 8" Black Steel Pipe Reducer
H: 8" Self Cleaning Full Closure Blast Gate
» 56.875" of 8" Black Steel Pipe
J: 8" 90 Degree Black Steel Pipe Elbow
K: 8"to 6" Black Steel Pipe Reducer
L: 175.125" of &" Black Steel Pipe
M: &" Biack Steel Pipe 'T"
N: 6" Seif Cleaning Fult Closure Blast Gate
(for adjusting tunnetf flows)
O: 6" Black Steel Pipe
P: Dayton Blower
Model # 6K030D
1/3 H.P.
R.P.M. 1725 -
Q: 6" Black Steel Pipe Exhaust

Pifo?—_\\

Sample Ports——

@)

~ Myren Consulting, Inc. -
Center Dilution Tunnel Schematic
9/1/2016

Not To Scale
Dimensions Shown Are Actual
Total Tunnel Length: 282" (23" 4")
{Hood Inlet to Sampling Port)

66"

— 199"

-90.5"

118.625"
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NORTH IDAHO ENERGY LOG ~ 8.0 LBS./ LOG

CROSS SECTION OF NORTH IDAHO ENERGY LOG
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
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NOV 12 2015
OFFICE OF
AIR QUALITY PLANNING
AND STANDARDS

Ben Myren

Myren Consulting, Inc.
512 Williams Lake Road
Coleville, WA 99114

Dear Mr. Myren:

Thank you for your recent inquiry regarding the United States Environmental Protection Agency (EPA)
wood heater laboratory accreditation program. The review of your reaccreditation letter that you
submitted November 10, 2015 is complete and acceptable. Enclosed is your current certificate of
accreditation. Myren Consulting, Inc. is accredited under Subpart AAA 40 CFR Standards of
Performance for New Residential Wood Heaters Sections (60.534, 60.535) and Subpart QQQQ 40 CFR
Standards of Performance for New Residential Hydronic Heaters and Forced-Air Furnaces Sections
(60.5476, 60.5477). Please follow the requirements for EPA Test Method 28R Certification and Auditing
of Wood Heaters in Appendix A-8 to Part 60-Test Methods 26 through 30B. This approval expires on
March 16, 2018, unless renewed by Myren Consulting, Inc.

As a condition of your lab accreditation, Myren Consulting, Inc. must abide by the following provisions:
(i) Agree to participate biennially in an independently operated proficiency testing program with no direct
ties to the laboratories participating;

(ii) Agree to allow the EPA, regulatory agencies and certifying bodies access to observe certification
testing; :

(iii) Agree to comply with calibration, reporting and recordkeeping requirements that affect testing
laboratories; and : 2 _

{iv) Agree to perform a compliance audit test at the manufacturer’s expense at the testing cost normally
charged to such manufacturer if the laboratory is selected by the EPA to conduct a compliance audit test
of the manufacturer’s model line; ‘

{v) Have no conflict of interest and receive no financial benefit from the outcome of certification testing
conducted pursuant to §60.5475;

(vi) Agree to not perform initial certification tests on any models manufactured by a manufacturer for
which the laboratory has conducted research and development design services within the last 5 years;
(vii) Agree to seal any wood heater on which it performed certification tests, immediately upon
completion or suspension of certification testing, by using a laboratory-specific seal.

(viii) Agree to immediately notify the EPA of any suspended tests through email and in writing, giving
the date suspended, the reason(s) why, and the projected date for restarting.

Emission test reports should be submitted to EPA’s Office of Enforcement and Compliance Assurance, at
_one of the following addresses:

intemet Address (URL) « http://www.epa.gov . .
Aecycled/Recyclable « Printed with Vegetable Ot Based Inks on Recycled Paper (Minlmum 25% Postconsumer)



U.S. Postal Service

U.S.EPA :

Office of Enforcement and Compliance
Assurance, Office of Compliance

William Jefferson Clinton Building, South
Mail Code 2227A '

1200 Pennsylvania Ave, NW

Washington, DC 20003

Attn: Wood heater Certification Lead

Private Courier

U.S. EPA

Office of Enforcement and Compliance
Assurance, Office of Compiiance

William Jefferson Clinton Building, South
Room 7419D

1200 Pennsylvania Ave, NW

Washington, DC 20003

Attn: Woodheater Certification Lead

I'would like to thank you for your cooperation in the wood heater certification program.

Sincerely,

Steffan Johnson
Measurement Technology Group

Enclosure (2)

ce.
Julius Banks, OECA (2227A)
Rafael Sanchez, OECA (2227A)
Adam Baumgart-Getz, OID (C304-05)
Amanda Aldridge, OID (C304-05)
David Cole, OID (C304-05)
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Myren Consulting; Inc.

512 Williams Lake Road

Colville, WA 99114
Office: (509)684-1154 Lab: (509) 685-9458
Fax: (509) 684-3987 email :myren.ben@gmail.com

DATE: 14 July 2017
TO: Dr. Rafael Sanchez, PhD., EPA

CC: Dusty Henderson, 509 Fabricators
Sebastion Button, Omni

FROM: Ben Myren

RE: Wood Heater 30 Day Advance Certification Test Notification

Section 60.534(e) (1) of the Wood Heater NSPS requires that EPA be
notified at least 30 days in advance of the start or resumption of EPA
Certification Testing for each specific model line. To comply with the above
requirement, Myren Consulting, Inc. hereby notifies EPA that Myren
Consulting, Inc., 512 Williams ILake Road, Colville, WA 99114 Plans tc start
an EPA Certification Test series on the unit identified below.

UNIT: 509 FABRICATORS DENSIFIED FUEL LOG STOVE

Manufactured by:

509 FABRICATORS Contact Person: Dusty Henderson
14821 N. Peone Pines Dr. FPhone: 509 993 3767
Mead, WA 99201 F:

email: unlimitedpower59@yahooc.com
Monday, September 4, 2017.

The testing will be conducted at:

Myren Consulting, Inc. Contact Person: Ben Myren
512 Williams Lake Road Lak: 509 685 9458 F: 509 684 3987
Colville, WA 99114 email: myren.ben@gmail.com

The 3" Party Certifying Entity will be

Omni Contact Person; Sebastion Button
13327 NE Airport Way P: 503 643 3788 F: 503 643 3799
Portland, OR 97230 email: sbuttonfomni-test.com

If you have any questions about this notification, contact me immediately.
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Room Temperature Probe Location

The room temperature probe was located on the same |
plane as the primary airinlet and __ 42 " from the front
of the heater as shown below. '

(see EPA M28/M28R section 6.2.3, ASTM E2515 section 9.7.1)

Heater
Front

Myren Consulting, Inc. h

Unit: Qgﬁ o
/

51 F
Tech: A T Myt
—

Date: 9

Room Temperature Probe:

K Iype Thermocouple

Wood Heater Primary Air
Inlet Height:

|1& " above floor.

Room Temperature Probe
Height:

’5 "above floor,




MYREN CONMSULTING, INC.
Unit: Opdamum
Date: {3

;_; A
Tech: A s .
. Re% 0 5.21.2016

INDUCED DRAFT CHECK

Depending upon the unit being tested, once the appliance
was installed on the platform scale or in the test facility and
the tunnel flow was determined for 100% smoke capture (See ASTN
E 2515, Section 9.2.4), an induced draft check was performed as
per EPA M28/ M28R Section 4.1.2/ ASTM E2515 Section 9.2.3 to .
verify that the dilution tunnel was not inducing a draft of

>0.005” H.,O on the unit.

The static pressure probe located £1.0 foot above the flue

colliar (EPA M28/ M28R Section 6.2.3/ ASTM E2515 Section 9.2.3)
that was connected to a 0.05-0-0.25 inch H;O manometer was used
to make the induced draft determination. The reading resolution
on the 0.05-0-0.25 inch H,O mancmeter is 0.001 inch H,O0, which is
greater than the 0.002 inch H;0 resolution stipulated in EPA M28/
M28R Section 3.9 for the instruments used to measure static

pressure.

The results of the induced draft check are as follows:

Flue Damper: n/a
~ Door Open.: Pr:.mary Air Control Closed': | Nelogl 7 Hy,0
Primary Air Control Open: , OG> .- 7 H,O
Door Closed: Primary Air Control Closed”: el=15) 7 H,0
Primary Air Coptrol Open: OO ” H.0

*Note: In units with a “stop” in the primary air control, the
primary air “closed” induced draft check was conducted with the

primary air control set at the “stop”. In units that had no
“stop”, the induced draft check was conducted with the primary

air control either fully closed or set so that the amount the
primary air orifice was open was at the minimum amount possi_b_l.e.

id s o boebon fon | w0 anduecd ookt
Tk o pecnad w A4 Fhe Lom o5



Room Blank Probe Location Myren Consulting Inc.
Unit: __Cplimaw
Date: _1/§ !ﬁ *
Tech: A ‘Wmum

Run:  FPA \52__

The room blank probe inlet was located _4¢.L "

- from the bottom of the dilution tunnel hood.

See ASTM E2515 Section 9.5.2:
Maximum distance allowed between
, the bottom of the hood and the inlet
jm——— | to the room air filter is < 10.0 ft,




Myren Consulting, Inc.

512 Williams Lake Road

Colville, WA 99114
Office: (509)684-1154 Lab: (509) 685-9458
Fax: (509) 684-3987 email: myren.ben@gmail.com

DATE: 26 November 2013
TO: Dr. Rafael Sanchez, PhD., EPA

CC: Reyn Smith, Presto Log Stove; Mike Toney, EPA; Gil Wood
EPA

FROM: Ben Myren

RE: Certification Testing Protocol for a Densified Fuel Log
Stove

What follows is a proposed EPA Certification Testing
protocol for an appliance that burns densified fuel logs
(Presto Logs).

Densified Fuel Logs:

Densified fuel logs are nothing more than big pellets
with a diameter of 5 inches, a (nominal) length of 12 inches
and an average weight of 7-8 lbs. These numbers vary from
manufacturer to manufacturer. The advertised moisture
content is 2.0%, probably taken immediately after
production. We have checked the moisture in 1 log and found
it to be 6.7%. The increase in moisture content is probably
due to the log being exposed to ambient air and moisture
after production.

Densified Fuel Log Burner:

Unlike most pellet stoves, there are no electronic
controls on the unit other than two on/off toggle switches
which turn the combustion and convection air fans on and
off. The stove has an angled feed tube that holds at least
3 logs that are gravity fed into the burn area in the
firebox. Like a woodstove the burn rate is controlled by



the amount of combustion air entering the unit. The
combustion air is pulled through the unit by a 178 cfm fan
located downstream of the firebox. The amount of combustion
air is controlled by a “butterfly damper” in the combustion
air inlet and is adjusted by a control rod on the lower
right front of the unit. The exhaust gasses leave the
firebox through a slot in the top of the burn chamber into a
heat exchange chamber that has 20-27" long 1.0”ID tubes with
convection air from a 273 cfm fan flowing through them.

2 photos of the unit are attached.
Test Protocol:

We propose the following set up and procedures for testing
the unit:

1. Use 14-16' of 4" pellet vent as the stack.

2, Eliminate the use of the 5 surface thermocouples used
to calculate “Delta T”. The unit operates in basically
a “steady state” mode, so the one hour of preburn
before each test should insure a fairly uniform
temperature profile start to finisgh.

3. Use the procedures specified in EPA M28, Section 6.7.
This includes a 1 one hour preburn and a 2 hour PM
emissions test for each possible burn category. Tests
will be run with the air control at:

A. The maximum possible air setting

B. The minimum possible air setting

C. With the air control set to produce dry burn rates
in any of the required burn categories between what
is produced by A. and B.

Note: At present the maximum dry burn rate (DBR) is
about 2.35 kg/hr and the minimum DBR is about 1.4 kg/hr.
The manufacturer hopes to reduce the minimum DBR to
something below 1.25 kg/hr, hopefully to about 1.0
kg/hr. So depending upon what they can accomplish,
tests may be needed in all 4 burn categories.

Because the fuel is a densified fuel log, a two hour
test should produce viable, accurate test results. However
there is one issue that needs to be addressed, that being



the amount of sample catch. One of the most recent 2 hour
R&D runs using EPA M5G-1 to collect a BM sample had a front
filter catch of 2.0 mg. The back half filter catch was 0
and the acetone wash catch was about 0.2mg with an average
sampling rate of 0.4913 cfm. Using ASTM E 2515 (EPA M5G-3)
as an alternative not an option because the nominal sampling
rate of 0.15 cfm is about 1/3 of the sampling rate used in
M5G-1 tests, so the catch would be about 1/3 of the M%G-1
catch, or roughly 0.7 mg. The constant weight tolerance
criteria of 10.5 mg and $0.2 mg for M5G-1 and ASTM E 2515
respectively yields a potential error of +22.7% for M5G-1
((1.7 - 2.2) /2.2) and 28.5% for ASTM E2515 ((.5-.7)/.7). To
try to reduce this error as much as possible, we propose to
increase the sampling rate to at least 1 cfm — as much as
possible (1.4 cfm ?) without exceeding the filter face
velocity criteria set of 30 ft/min set forth in M5G section
7.2.1. (See attached memo about face velocities and
sampling flows.)

We look forward to your reply. Let me know if you have any
questions.

Have a Happy Thanksgiving!

Regards,
Ben



Myren Consulting, Inc.
512 Williams Lake Road

Colville, WA 99114
Office: (509)684-1154 Lab: (509) 685-9458
Fax: (509) 684-3987 email: myren.ben@gmail.com

DATE: 30 April 2016
TO: Mike Toney, EPA; Stef Johnson, EPA

CC: Adam Baumgart-Getz, EPA; Amanda Aldridge, EPA, Rafael
Sanchez, EPA; David Cole, EPA, Larry Brockman, EPA; Dusty
Henderson, 509 Fabricators

FROM: Ben Myren
RE: DENSIFIED FUEL LOG WOOD HEATER
I have been working with a client that is developing a
wood heater that burns densified fuel logs, a.k.a., Presto

logs. The photos below show the most recent prototype
burning in my lab on 4/26/16 and some densified fuel logs.




Note the 2 different sizes (diameters). The larger diameter
log is a North Idaho Energy Log and the smaller diameter log
is an actual Presto log.

This is a close up of a North Idaho Energy Log. It weighs
about 8 lbs.




This is a close up of the end of a North Idaho Energy Log.
You can see the compacted wood particles.

STOVE OPERATION:

The fuel is gravity fed into the combustion chamber via a 6”
ID vertical feed tube that holds 3.5 logs. You can see part
of the feed tube in the photo of the stove. The part of the
feed tube inside the stove is glowing red hot. The dry burn
rate (DBR) is controlled by the combustion air fed into the
burn chamber. The unit has 4 combustion air settings: High,
Medium, Low and Off. When set on Off, no air enters the
firebox. The unit has 2 fans, one for combustion air and
the other for convection air.

Since densified fuel logs are nothing more than a “big
pellet”, I am suggesting that we use ASTM E2779 as the basis
for testing the unit. We could easily fill up the tube with
logs and run an integrated 6 h test with 1 h on High, 2 h on
Medium and 3 h on Low to determine PM emissions and use CSA
B415.1-10 to determine the overall efficiency (%0OE).

My intent with this letter is to start a dialogue with
EPA with the end result of the dialogue being an agreed upon
alternative testing protocol that can be used to test the
stove so that the unit can be certified. I am certain that
EPA will have a number of questions about this unit, but at
least this memo should get the process started.

I look forward to your comments, questions and answers.
Regards,

Ben Myren
President



Myren Consulting, Inc.

512 Williams Lake Road

Colville, WA 99114
Office: (509)684-1154 Lab: (509) 685-9458
Fax: (509) 684-3987 email: myren.ben@gmail.com

Date: 6 December 2016
To: Mike Toney, EPA

CC: Adam Baumgart-Getz, EPA; Amanda Aldridge, EPA; David
Cole, EPA; Rafael Sanchez, EPA, Steffan Johnson, EPA; Dusty
Henderson, 509 Fabricators

From: Ben Myren
RE: Section 60.535(a) (2) (vi)
Section 60.535(a) (2) (vi) states

“.Agree to not perform initial certification tests on
any models manufactured by a manufacturer for which
the laboratory has conducted research and design
services within the past 5 years.”.

Myren Consulting, Inc. has done some evaluation testing
on at least 2 stove prototypes of a stove designed to burn
densified fuel logs during the past 3 years for 2 different
firms - same stove, but with a change in ownership. This
evaluation testing included both PM emissions and overall
efficiency (%OE) measurements. During this testing the
manufacturer would make design changes and Myren Consulting,
Inc. would conduct the PM and $%OE measurements and report
the results. The manufacturer would then use that data to
make a decision about the next design change. The
manufacturer then used all of that information to design and
build a new prototype that has many different “k-list”
design changes. These changes include a different
combustion blower (less CFMs), a different feed tube, a
completely redesigned firebox (larger) and a different
convection air pathway. Myren Consulting, Inc. had no inmput
in the decisions that led to these design changes and the
construction of the latest prototype.



To provide and insure total transparency, Myren
Consulting, Inc. has performed 2 PM and %OE evaluation tests
(Hi and Low) on this new Prototype to verify its
performance. The data indicated that the unit was ready for
certification testing, so at the manufacturer’s request
Myren Consulting (l1.) submitted some 30 day advance
certification test notifications to EPA and (2.) resent a
memc to EPA about a proposed test protocol for the unit that
was based upon ASTM E2779.

My question is, “Since Myren Consulting, Inec. did not
have any input in the development of the design of the most
recent prototype other than to supply the manufacturer with
test data, can Myren Consulting, Inc. conduct the
certification test on this unit?”

I want to be totally upfront on this because I do not
want to jeopardize the manufacturer’s certification or Myren
Consulting, Inc.’s laboratory acecreditation. When Myren
Consulting, Inc. has done R&D work on a unit, I have
referred the manufacturer to a different Lab for the actual
certification testing. Case in point, the Kiwi 2.1 VeV
stove. I look forward to your reply.

Regards,

Ben Myren



2111/2017 Gmail - Test Protocal for the Densified Fuel Log Stove

M Gma;l Alben T. Myren Jr <myren.ben@gmail.com>
‘Test Protocol for the Densified Fuel Log Stove

5 messages

Alben T. Myren Jr <myren.ben@gmail.com> Tue, Dec 27, 2016 at 6:51 PM

To: Mike Toney <toney.mike@epamail.epa.gov>, Dusty Henderson <unlimitedpower59@yahoo.com>
Mike,

Received the OK from Sanchez to test the stove that bums densified fuel logs. The manufacturer is bringing the stove
to Colville tomorrow so we can start aging it. So by 1.3.17 we will be ready to test. | have tumed in 30 day certification
test advance notices for the unit for the weeks starting on 1.2.17 and 1.9.17. | know the manufacturer wants to test so
he can have numbers for the trade show. So where are we on the protocoi? Do | need to turn in some more 30 day
advance notices for this stove?

Ben

Toney, Mike <Toney.Mike@epa.gov> Wed, Dec 28, 2016 at 6:55 AM
To: "Alben T. Myren Jr' <myren.ben@gmail.com>, Dusty Henderson <unlimitedpower59@yahoo.com>
Cc: "Johnson, Steffan" <johnson.steffan@epa.gov>

Hi Ben,

Please call me regarding the protocol if you need to. | looked in my email but did not see one. | know what we talked
about regarding the densified pellet heater using ASTM 2779 for the test method. Since Rafael gave you approval you
can test using ASTM 2779 for the pellet heater and ASTM 2515 for particulates. Remember to take the first hour
filter pull as required in the rule and to measure the CO during testing and to conduct CSA B415 for efficiency. We
also need a preburn before testing just like regular wood heater testing, so more than one pellet maybe required
during testing but this will be your call. Have a great test.

From: Alben T. Myren Ir [mailto:myren.ben@gmail.com]

Sent: Tuesday, December 27, 2016 9:51 PM

To: Toney, Mike <Toney.Mike@epa.gov>; Dusty Henderson <unlimitedpower59@yahoo.com>
Subject: Test Protocol for the Densified Fuel Log Stove

Mike,

Received the OK from Sanchez to test the stove that burns densified fuel logs. The manufacturer is bringing the stove
to Colville tomorrow so we can start aging it. So by 1.3.17 we will be ready o test. | have turned in 30 day certification
test advance notices for the unit for the weeks starting on 1.2.17 and 1.9.17. | know the manufacturer wants to test so
he can have numbers for the trade show. So where are we on the protocol? Do | need to turn in some more 30 day
advance notices for this stove?

-~ Ben

hitps /i ail.google.com/mail AwDrui=28ik= b0a2bdff7: 3view=pt&search=inbox&th= 159435605b551aeb&sim|= 1594356050551 ae68simI= 15046550ae0d17f2&sim. .. 172



212017 Gmail - Test Protocel for the Densified Fuel Log Stove

Alben T. Myren Jr <myren.ben@gmail.com> Wed, Dec 28, 2016 at 8:43 AM
To: "Toney, Mike" <Toney.Mike@epa.gov>, "Sanchez, Rafael" <sanchez.rafael@epa.gov>
Ce: Dusty Henderson <unlimitedpower59@yahoo.com>, "Johnson, Steffan’ <johnson.steffan@epa.gov>

Mike, Attached is the memo | sent earlier about testing the densified fuel log stove. And, yes, we are planning to do
(1.) a 1 hour preburn on "High" before the start of the high burn test, (2.) a filter set change at 60 minutes in Train 1 at
the end of the high bum test segment, (3.) collect all of the necessary data for B415 for CO and %OE, (4.) and reload
the stove (add a log or logs) sometime during the test. We will try to sort out when to add the extra logs during aging.
My thought is to add the log(s) at the end of the 2 h Med burn segment. It only takes about 15-30 seconds to add a log,
s0 the impact on the data should be minimal So if you would add the logs at 176 minutes, the stove would have a
chance to recover by the next reading (180 minutes). (Remember that the added logs will be on top of the logs that are
actually burning at the bottom of the feed tube, so it will be a while before the added logs actually start to burn.) At
which time you would take the necessary readings and turn the stove to Low. That would make it easy to do the B415
entries.

Rafael, Dusty is bring the stove up to the lab today. We plan to set it up and start aging it as soon as it amives. As
rnoted above we will try to sort out when to add the logs during aging.. If all goes as planned we will do the integrated
test series next week, probably on Wed.

Any thoughts or input from either DC or RTP is welcome.

REGARDS. Ben
[Quoted text hidden]

TONEY DENSIFIED FUEL LOG TESTING PROTOCOL MEMO 4,30.16.doc
439K

Toney, Mike <Toney.Mike@epa.gov> Wed, Dec 28, 2016 at B:48 AM
To: "Alben T. Myren Jr" <myren.ben@gmail.com>, "Sanchez, Rafael" <Sanchez.Rafael@epa.gov>
Cc: Dusty Henderson <unlimitedpower59@yahoo.com>, "Johnson, Steffan” <johnson.steffan@epa.gov>

Hi Ben,

| remember the email now. You are good to go.

From: Alben T. Myren Jr [mailto:myren.ben@gmail.com)

Sent: Wednesday, December 28, 2016 11:44 AM

To: Toney, Mike <Toney.Mike@epa.gov>; Sanchez, Rafael <Sanchez.Rafael@epa.gov>

Cc: Dusty Henderson <unlimitedpower59@yahoo.coms; Iohnson, Steffan <johnson.steffan@epa.gov>
Subject: Re: Test Protocol for the Densified Fuel Log Stove

[Quoted text hidden)

Alben T. Myren Jr <myren.ben@gmail.com> Wed, Dec 28, 2016 at 1:48 PM

To: "Toney, Mike" <Toney.Mike@epa.gov>
{ ‘ §
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Thank You! We will run the test on Wed of next waek. Ben C‘! { .
[Quoted text hidden) é‘%fgé ‘EQ - Ee 3

En A

hiips:/imail. google. com/mail AW0/?ui= 28ik=b0aZbdff7 3&view= pt&search=inbox&th=1594356d5b551ae68simi= 1594356d5b551ae6&sim|= 15946559600 1712&sim... 22



Myren Consulting, Inc.
512 Williams Lake Road

Colville, WA 99114
Office: (509)684-1154 Lab: (509) 685-9458
email: <myren.ben@gmail.com>

Date: July 21 2017
To: Stef Johnson, OAQPS, RTP, EPA

CC: Mike Toney, EPA; Adam Baumgart-Getz, EPA, Dr. Rafael Sanchez, EPA;
Dusty Henderson, 509

From: Ben Myren
RE: REVISEDTESTING PROTOCOL FOR THE 509 OPTIMUM TEST STOVE

509 Fabricators is in receipt of a letter (email) from EPA
(Johnson, OAQPS, RTP) in which EPA requests one additional test run on
509’s Optimum which burns densified fuel log stove to demonstrate that
the stove can achieve a medium dry burn rate that is less than 50% of
the high burn rate. On behalf of 509 Fabricators, I am submitting the
following revised test protocol to EPA. This revised protocol is
based upon our discussions during our brief meeting on 7.21.17 in
Albany, NY. If you have any questions about this proposed revision to
the test protocol, please contac6é me immediately.

Regards,

Ben Myren



Myren Consulting, Inc.
512 Williams Lake Road

Colville, WA 99114
Office: (509)684-1154 Lab: (509) 685-9458
Fax: (509) 684-3987 email: myren.ben@gmail.com

DATE: 23 July 2017
TO: Stef Johnson, EPA, OAQPS, RTP

CC: Mike Toney, EPA; Adam Baumgart-Getz, EPA; Dr. Rafael
Sanchez, EPA; Dusty Henderson, 509

FROM: Ben Myren

RE: Revised Certification Testing Protocol for a Densified
Fuel Log Stove

What follows is a revised proposed EPA Certification
Testing protocol for the 509 Optimum wood heater, an
appliance that burns densified fuel logs (“Presto” Logs) .

Densified Fuel Logs:

Densified fuel logs are nothing more than big pellets
with a diameter of ~5 inches, a (nominal) length of 12
inches and an average weight of 7-8 1lbs. These numbers vary
from manufacturer to manufacturer and form log to log. The
advertised moisture content is 2.0%, probably taken
immediately after production. We have checked the moisture
in 1 log and found it to be 6 - 7%. The increase in
moisture content is probably due to the log being exposed to
ambient air and moisture after production.

Densified Fuel lLog Burner:

Unlike most pellet stoves, there are no electronic
controls on this unit other than on/off toggle switches
which turn the combustion and convection air fans on and
off. The stove has a vertical feed tube that holds about
3.5 logs that are gravity fed into the burn area in the
firebox. Like a woodstove the burn rate is controlled by



the amount of combustion air entering the unit. The
combustion air is pulled through the unit by a combustion
air fan located downstream of the firebox. The amount of
combustion air is controlled by a slider plate in the
combustion air inlet and is adjusted by a control rod on the
lower right front of the unit.

Revised Test Protocol:

We propose the following revisions to the test method.

1. The ignition period to start the stove. The primary
air setting will be set at wide open. The ignition
period will last 15-30 minutes, enough to get the fuel
ignited and sustain combustion during the 1 hour
preburn conducted at the Low setting followed by 3
hours on Low.

2. At 15-30 minutes the Primary Air Control (PAC) will be
set to the “Low Burn” setting and a 1 hour preburn will
commence .

3. At the end of the 1 hour of preburn on “Low”, the test

~ will start. No change will be made to the PAC, i.e.,
it will remain on “Low’”.

4. After 3 hours have elapsed, the PAC will be adjusted to
the “Medium” setting.

5. After 2 hours have elapsed, the PAC will be adjusted to

the “High” setting.

. After 1 hour has elapsed, the test is over.
Fuel will be added when deemed either necessary or
appropriate.

~] O

As noted in our discussions, this proposed protocol is
the exact reverse of the sequence specified in ASTM E2779,
which what was used during the first EPA certification
test. The required sequence in E2779, 1 hour preburn on
high followed by a 1 hour test segment on High, results in
an accumulated firebox temperature that is very high and
so, because the unit does not have a control board like
pellet stoves do, it takes a very long period of time to
get the unit to cool down. Add to that a gravity feed
system, which depending upon when the fuel is actually
added, can cause the burn rate to vary from test segment
to test segment. It is hoped that this revised protocol
will enable us to demonstrate that the unit can burn at



reduced dry burn rates if the unit does not get to hot.
(Woodstoves can have the same problem.)

Our plan is to actually try this proposed sequence and
see if it will work and then provide EPA with the DBR data
to confirm that what is proposed is acceptable. Should we
find that what is proposed does not work as hoped, then we
will submit a second revised protocol to EPA and try again.

We look forward to your reply. Let me know if anyone
has any questions.

Regards,

Ben



Myren Consulting, Inc.
512 Williams Lake Road

Colville, WA 99114

Office: (509)684-1154 Lab: (509) 685-9458
email: <myren.ben@gmail.com>

Date: July 21 2017
To: Dr Rafael Sanche:z

CC: Stef Johnson, EPA; Mike Toney, EPA; Adam Baumgart-Getz, EPA, Dusty
Henderson, 509

From: Ben Myren
RE: UNSEALING 509 OPTIMUM TEST STOVE

509 Fabricators is in receipt of a letter {(email) from EPA
(Johnson, OAQPS, RTP) in which EPA requests one additional test run on
509's Optimum stove which burns densified fuel logs. The purpose of
this additional test run is to demonstrate that the stove can achieve
a medium dry burn rate that is less than 50% of the high burn rate.

On behalf of 509 Fabricators I am submitting this request to EPA so
that we can unseal the original test stove and use it for the
additional test run. If you have any questions about this request,
please contact me immediately.

Regards,

Ben Myren



) LNITED STATES ENVIRQNMENTAL PROTECTION AGENCY
E WASHINGTON, D.C, 20460

AUG 112016 e o
ERFOATEMENT AND
COHPLIARGE ASTLUIRANCE

Sehasting Bulten

Testing Supervisar
OINE-Test Labaratorices, Ine,
13327 NE Airport Way
Portland, Qrepon 97230

RE:  OMNI-Test Laboratories, Ine. {OMNI) November 20, 2015 Reguest for Clartfication
concering the 2015 Standards of Performanze for New Residential Weood Heulers, New
Residential Hydranie Heaters 2nd Fareed-Alr Furnaces (Subparis AAA and QOQQ)
(2075 Standurds)

=ar hir, Button:

This leteer 35 i response $o the three November 20, 2015, OMNE lettass requesti ng clarification
of severnl issues under $0 CFR 60 subpanis AAA and QOO 1o the letters, OMNI requested
¢larifteation of several hypothetics] scenarios and asked questions that do o & recily address the
applicability of the 201 5 Standasds. The U.S, Environmental Protection Apency (EPA) finds
these yuestions ewside the scope of an applicability determination. “The term “applicability
determination” is limited o the Ageney™s fosmal decisions, isswed in response (o a non-
Tiypothetival and site-specific request sbout the applicability of 2 specific rule 1o 2 specific
facility. Therefore, in lisu of issuing an applicability determination, this fotter provides the
foliowing regulstony interpretations.

Crestion ): Do the 2615 Standards allaw unscaling of 2 woad heater, far which 2 full

certification test series bas poy been completed, for further esting?

Answer 12 The 2015 Sundards do not speeifically address the unsealing of a waod heater for
which a test Isboratory has suspended n compliancs test, As provided in 40 CFR 60 subparts
AAA and QOO seetions 603386 290vii) and 60547 7(a)2 4{vii), respectively, an EPA.
auppeoved fest laboratory is requited to ., seul any wood heater on whiel it perfbamed
certificnlion tests, immediztely upon completion or suspensian of certification sexring, by using &
lzboratarysspecific seal.™ Scetions 60L535(a)(2)(vili) and 60.547T(2 Vi) reguire the EPA-
npproved Lest lbarstony (o immediately provide wiitten notification 1o the EPA of any
suspended tests, and subamit the operation and 125t dats that was oblained prior 1o the tests being
suspended. However, sections 6053 5(=)(2)(viii) and 60.547 %a)(2viit) also require the 1est
laboralory to provide written notificolion W EPA as to when lesting is seheduled to be resturted,

b Aokirppn R @ Pefp Swmw eod Sow
FedycledtTiorytlabie # Freved wir viegetabls O Based vas o1 1075 Pozicorsamer, Process Crbvie Frps Plriry o] Papase



Thesetare, EPA interprets such seetions as to allow the unsealing of 3 woeod heater for the
purpase of further testing in specifie cireumstances, which we have outlined below,

Question 20 Can the manufacturer provide new parts or make simple meditications to the sealed
wiwn] heater in Jicu of making wnd shipping a new prototype?

Answer 2 Yes. However, the wood beater cannot be unseated for the purpose of providing nsw

parts or making modifications until the fallowing steps are taken:
- The 1251 Jxboratory must submil the operation and test data obtained from the suspended
st o ERAL
« When submitiing fhe aperation and 1est datn, 1he labaratory miust also provide a written
request 1o unsead the wood heater, The request is to include a detailed deseription of the
modifications 10 be performed by the test Jaboratory en the unsealed wood heater and
confirmation that the tested wond heater will be re-sealed in secordance with the 2613
Standards,
- After the EPA has reviewed the operation and fest data along with the wrilien reguest o
unseal the wood heater, the EPA will notify the test Iaborutory nndd the manuincturer 35 to
whelher the wood heater may be wosealed, ITEPA ellows for the wood heater to be
unsezled, only the test Iaborntory may unseal the heater, (See EPA Letter WIES.132
(Febnaury 21, 1990}, bups:cfpub.eng rovindi/ pd ffauli-woadstoves-wids- 132 pdf}
- QOnee the wood heater is unsealed, the test laboratory may make modificotions to the
heater 2nd bepin 4 new test series, Any changes made by the fest [aboratory to the heater
¢along with engineering drawings) must be doeumented and submitted to the ERA,
- All results of the new test series alang with o complete test report must be submitted 1o
1he EDA.
- Upen complenion of the new tost series, the wood heater must be re-sealed with a lab-
speeilic seal in accordance with the 2015 Stndords, (63.535{a){2)(vi1}).

ugstion 3: DDoes a woeod heater that has ondersane an incomplete test certification have ta be
sealed and archived in perpetaity?

Answer 31 No, However, when the wood heater is sealed per sections $0.535{a){23(vii) and
G0.537TT(a}(2){vii), the wood heater miust remain sealed uptid the operation and fest data obiained
from ths suspended test is submitled by the test laboratony and reviewed by the EPA. Onee the
data is reviewed, the EPA will notify the test labormery and the manufacturer that the wood
hepter may be unseated. There are no specific retention requirements in the 2005 Standards fora
sealed wood heater that never completes eertification testing,

Question 4: What are the cerlilication requirensents under ${t CFR 60 subpart AAA section
£0.533{c)7?

Answer & Under certzin gircumstances and as provided in 40 CFR 60 subpart AAA seclion
£0.5353{c], the EPA could have issued a eonditional, wemporary certifteaie of compliance to a
manufacturer if it had submitted a full 1es1 report by on EPA-approved test laboratory and o
completz opplication. The application must have included all required compliancs statements by
the manufzctorer with the exception of a certificate of confermity by un EP A-approved third-

t-2



party certifier. The conditional, temporury genificaw of compliznce weuld have been valid watil
Way 16, 2016, and would huve sllowed the manuficture and sale of the affected word heater
mode] Hine untif such date or untif the Administrator completed the review of the application,
whichever was earlier, By May 16, 2016, the manufacturer would bave had 1o submit o
certificale of canformity by o EI'A-approved third-party certifier.

Question 5 Arc the certifications of conformity that an EPA-accredited test labormtory
submitied 10 the EPA “de facto temporary eertificates of compliance” beeause they were no
required for EPA to issor p temporary certificate of complisnee 0 8 manufacturer?

Answer $: No. Asprovided in 60.533(e), o conditional, temporary certificate of compliance
cauld have anly been granted by the BPA if the manufngtorer submitted & complete centifieution
application {i.¢.. application must bave included the full test repart by an EPA-approved test
Inboritory and all required complianee statements by the manufacturer with the exception of 3
certificaie af conformity by an EPA-approved third-party certifiery that met all the requirements
of section 60.533¢b

fuestion 6 Would submission of & certificate of conformily with 2 complete certification
packape, (i.e., application and full test report), prior to May 16, 2016, have made a manyfacturer
requesting cenification ineligible 1o receive o temporary certifiente ¢f compliance?

Amswet 52 No, The manufucturer could have received 2 conditions), temporary centificee af
compliznes under 6. 333(2) until the EPA review of the application was complete, However. if
the manufacturer submited a complete package including the certificate of conformity, the
temporary certificate would nol have been necessary as EPA could have issued the permanens
certaficate.

Question 7 Whal are the requirements for quality assursnee audits for medel lines that are

3

dezmeid cartified under sectinn 0. 533(h)(117

Answer 7t As provided in section 80,53 (m). “the manufzetucer of 3 mody] kine witha
compliance centification under paragraph (0)(1) of this section must canduct 2 quality assurance
prognim that satisfies the reguirements of this paragraph (1) by May 16, 2016 The
requirements for quality assumnce gudits for model lines that are deemed certificd under
$60.533(h) 1} are as follows;

(1) Specific inspection snd testing reguirements for cnsuring that al units within model
line are similar in atl material respects that would affect emissions to the wood heater
submitled for cedificotion testing and meet the emissions standards in section 60.531;

(2] Must be approved by the third-party centifier o5 part of the centification of conformity
process specificd in sectton 60.533(1);

{3} Include repular (ot Jeast annual} unannounced audits by the third-party certifier under
1S0-1EC Standard 17065 to ensure that the manufacturer's quality assurance plan is
being implemented;

{4) Tnetude a report for ezch audit under ISO-IEC Standard 17063 thot fully decuments the
resubts of the audit, The thisd-party eertifier must be autherzed snd required 10 submit

L



all such reports to the Administrator and the manutherurer within 30 days of the awdit,
The audit report must identify deviations from the mansfacturer's qualily ugsurzice plan
and speeify the corrective actions that need to be tmken 1o address each identified
deficiency;

{3) Within 30 doys after receiving each sudit repost, the manufscturer must repant to the
third-party certifier and 1o the Adminisiratar its esrecctive actions snd FeSponses Uy any
deficiencies identitied in the audit repert. No such report is required if an audit report did
not identify any deficiensies. (section 60.533(m{1)-(5))

Question 8§ Are menufaciurers required to contract the services of o thied-party certifier 1o
condust quality assurance audits?

Answer 8: Yes. On or afier May 16, 2016, manufzcturers are required by scction 60,5 Ji(mito
carteact the serviees of a third-party certifier 1o condurt quality assurunee audits,

Question % What are the requirements for deemed centified wood heaters under section
63.533(m)?

Answerd; As provided in section 60.333(m), manufzeturers rust have had in place by May 16,
2016, a quality sssurance pragrum 1hat suistied the requirermients under section 60533 (K1
throuph {5). However, the third-panty certifier was not reguired 10 issue o centificate of
contarmity because the 2015 Sundards provided 2 path for madel lines to be desmed cortifiad
without hisving to underge the rigors of the thind party certifier process if they satisfied the
requirements under section 60.533(h){1). As noted above, the periodic third paroy quality
ayserunce pudit process would sl peed o be conducted.

hasstiopn L Docs 3 certifiests of compliance issued prior 1o May 15, 2014, 11 an emission lovel
bess than or equal w the 2015 emission standacd need to be renewed before May 15, 20207

Answer (b No. Manofacturers of model §ines that were decemed centified per section
60.553(k)(1) and for which 1 cenificate of compliznee kad been issued prior to May 135, 2015,
demansirating an emission leve] kess than or equal ta the 2015 emission stondards, do not nesd 1o
renew their centificates until May 15, 2020, The preamble 20d the regulotory text of section
60.5333Ch) |y stute that heaters with EPA certifications under the 1988 Stwndards that show
wompliance with the Step | emission levels are uutomatically deernved cerlified o meat the Stop 1
cmission limits under the 2015 Standards until May 15, 2020, No separate certification is
required. '



The A considers this response o be 2 regulalony interpretation 1o a request for elanificntion.
This response has been prepaned in consulsation with the Qffice of Generaf Counsel and the
Ofice af Air Quality Planning and Standards. 1f you hove any questions, please contast Rufzel
Sanchez of my staff ot 202-364-T028 or email o1 seochez.mafaclfepy pov.

Sincergly,

tessing, Didctor
JAssistanes, and Media Programs Division

Office of Complisnge

Amanda Aldridge, OAQPES
Adam Baomipant-Gerz, QAQPS
Seutt Jordaw, QGC

Sara Avres, OC

ool
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
RESEARCH TRIANGLE PARK, NC 27711

AFNOHIAY,
W agenct

%4’- PRO"E’Q‘\
AUG D 9 2097
OFFICE OF
Mr. Alben Myren AR QUALITY PLANNING
Myren Consulting, Inc AND STANDARDS

512 Williams Lake Road
Coleville, WA 99114

Dear Mr. Myren,

L am writing in response to your July 23, 2017 letter we received on July 25, 2017 regarding testing of the
309-1 Optima wood heater manufactured by 509 Fabrications Inc, 14821 N. Peone Pines Dr, Mead,
Washington, 99021. As we understand it, the 509-1 Optima wood heater is subject to the testing
requirements of 40 CFR 60, Subpart AAA, Standards of Performance for New Residential Wood Heaters
(Subpart AAA) and is considered a pellet fuel wood heater. The 509-1 Optima is a device that burns
densified “Presto Log” fuel logs. The 509-1 Optima does not operate like a traditional pellet wood heater
where the fuel feed and combustion air are controlled electronically, but instead it utilizes manual
controls. The fuel logs are gravity fed into the burn area and the combustion and convection air are
controlled by on/off toggle switches.

You state that the 509-1 Optima was originally tested using the test procedures of ASTM E2779 -11
“Standard Test Method for Determining Particulate Matter Emissions from Pellet Heaters” as required by
Subpart AAA. The medium burn rate requirement was not obtainable because the heater burn rate was
greater than the less than or equal to fifty percent of high burn requirement as defined in the ASTM
E2779-11. You believe this higher medium burn rate was due to the heater slowly reducing in
temperature and had enough time occurred, the heater would have produced a valid medium burn rate.
You are requesting an alternative test method procedure for the 509-1 Optima wood heater such that the
burn rate category sequence outlined in ASTM 2779-11- high, medium, and low - be reversed to low,
medium and high as you believe this revised order would produce a proper medium burn rate.

With the caveats listed below, we approve your alternative method request for testing the 509-1 Optima
wood stove, as required in Subpart AAA, Section 60.534(d) to reverse the order of the burn rate
categories tested to low, medium, and high. In conducting this testing, the manufacturer or approved test
lab must also measure the first hour of particulate matter emissions for each test run using a separate filter
in one of the two parallel sampling trains. These results must be reported separately and also included in
the total particulate matter emissions per run. As per Section 60.534(e) of Subpart AAA, the manufacturer
must have the approved test laboratory measure the efficiency, heat output and carbon monoxide
emissions of the tested wood heater using Canadian Standards Administration (CSA) Method B415.1-10.
For particulate matter emission concentrations, ASTM E2515-11 must be used.

The following changes to ASTM E2515-11 “Standard Test Method for Determination of Particulate
Matter Emissions Collected by a Dilution Tunnel” may be followed:

1. Sample filters may be Pail TX-40 or equivalent Teflon-coated glass fiber, and 47 mm, 90 mm, or
100 mm in diameter.

2. Four inch filters are acceptable.

Internet Address (URL) » http:/fwww.apa.gov
RecycledRecyciable « PHnted with Vegetable Oll Based Inks on Recycled Paper (Minimum 25% Postconsumer)



This approval must be included in your certification test report. If you have additional questions regarding
these decisions, please contact Michael Toney of my staff at (919) 541-5247.

Sincerely,

Steffan M.%;on, roup Leader

Measurement Technology Group

cc: Michael Toney, EPA/AQAD (E143-02)
Rafael Sanchez, EPA/OECA (2227A)
Adam Baumgart-Getz, EPA/OID (C311M)
David Cole, EPA/OID (C311M)
Amanda Aldridge, EPA/OID (C311M)
Ben Myren, Myren Consulting, Inc.
Dusty Henderson, 509 Fabrictions, Inc.



8M7I2017 Gmail - RE: 509 Fabricator's Optimum wood heater

From: Alben T. Myren Jr {mailto:myren.ben@gmail.com)

Sent: Friday, August 11, 2017 10:00 AM

To: Sanchez, Rafael <Sanchez.Rafael@epa.gov>; WoodHeaterReports <WoodHeaterReports@epa.gov>;
Messina, Edward <Messina.Edward@epa.gov>; Aldridge, Amanda <Aldridge.Amanda@epa.gov>; Baumgart-
Getz, Adam <Baumgart-Getz.Adam@epa.gov>; Jordan, Scott <Jordan.Scott@epa.gov>; Sara Ayers
<ayers.sara@epa.gov>; Johnson, Steffan <johnson.steffan@epa.gov>; Toney, Mike <Toney.Mike@epa.gov>;
Dusty Henderson <unlimitedpower59@yahoo.com>; Sebastian Button <sbhutton@omni-test.com>

Subject: 509 Fabricator's Optimum wood heater

Rafael, et al.

Please see attached information.
Regards,

Ben Myren

Myren Consulting, Inc.

500 684 1154 (office)
509 685 9458 (lab)

Alben T. Myren Jr <myren.ben@gmail.com> Thu, Aug 17, 2017 at 7:35 AM
To: "Sanchez, Rafael" <Sanchez.Rafael@epa.gov>
Cc: Dusty Henderson <unlimitedpower59@yahoo.com>, Sebastian Button <sbutton@omni-test.com>

Rafael, Thank you. Ben Myren
[Quoted text hidden]

htlps://mail.google.com/mailfu/0/?ui=2&ik=b0a2bdff7 3&jsver=z3kHg2¥YWLDs .en &view=pt&search=inbox&th=15df09e8007 13f30&simi=15decf22b0dch... 2/2



Myren Consulting, Inc.

512 Williams Lake Road

Colville, WA 99114
Office: (509) 684-1154 Lab: (509) 685-9458

email :myren.ben@gmail.com
509 FAB Optimum Sanchez B.11.17 Letter

11 August 2017

Dr. Rafael Sanchez, PhD.

U.S.EPA

Office of Enforcement and Compliance Assurance
Office of Compliance

William Jefferson Clinton Building, South
Room 7419D

1200 Pennsylvania Ave., N.W.

Washington, DC 20003

Dear Dr. Sanchez:

Myren Consulting, Inc. (MCI) is in receipt of a letter dated
August 11, 2017 that is addressed to Sebastian Button, Testing
Supervisor at OMNI-Test Laboratories, Inc. ({OMNI) from Edward J.
Messina, Director of Monitoring, Assistance, and Media Programs
Division in EPA’'s Office of Compliance. The letter is in
response to a number of questions Mr. Button raised about a
number of issues under 40 CFR Subparts ARA and QQQOQ. Some of the
questions raised, specifically questions 1, 2 and 3, apply to EPA
cextification testing Myren Consulting, Inc. did for 509
Fabricators, Inc. (509) on their OPTIMUM wood heater that burns
densified fuel logs. Of the other questions, just question 8
would seem to generically apply to 509 because the certification
testing was done after May 15, 2017. I know for a fact that 509
has initiated action to acquire the services of a third-party
certifier to conduct quality assurance audits, so that is not an
issue.

I will now respond to the questions that do apply to 509 on
2 question by question basis,

Question 1:

1. As required the test stove was sealed by MCI immediately
after certification testing was completed. Photographs
of the sealed stove are in the Storage section in the
original test report prepared for 509.

2. No written notification of suspension of testing was
sent to EPA because at the time testing was finished, it



was not anticipated that any additional testing would be
required, i.e., it was thought testing on the OPTIMUM
was done.

. MCI is sending EPA (Sanchez) today via one day (UPS Red)

a complete copy of the EPA certification test report
that was prepared for 509 and eventually sent to OMNI.
This copy of the EPA certification test report will
provide EPA with all of the operation and test data for
the EPA certification test that was conducted on the
OPTIMUM on January 9, 2017.

COMMENT: The OPTIMUM burns densified fuel logs and an
alternative test method was developed for the unit
because none of the operating and fueling protocols in
the other wood heater test methods would work for the
unit. Copies of the back and forth exchanges between
the staff of EPA’s Measurement Techneclogy Group in RTP
and MCI that led to the development of the protocol that
was used during EPA certification testing are in the
Introduction Section of the test report.

. On July 14, 2017 MCI submitted 6§ thirty day advance

written notifications to EPA (Sanchez) for 6 consecutive
weeks starting with the week beginning on August 14,
2017 and ending on September 18, 2017. (Copies of these
6 notifications accompany this letter.) Additional
notifications may be sent to EPA to insure that once an
agreed upon way forward is reached, 509 can conduct an
additional test or tests immediately.

- As of August 11, 2017 the test unit is still sealed and

is in MCI’'s lab in Colville, WA,

Question 2:

1,

As noted above in response 3 to Question 1, MCI will be
sending EPA (Sanchez) a complete copy of the original
certification test report via a one day courier today.

- On July 21, 2017 MCI sent a memo to EPA specifically

requesting that MCI be allowed to unseal the OPTIMUM
test unit. The request contained the reason for the
request, i.e., 509 wishes to conduct an additional test
on the unit to demonstrate that the dry burn rate (DBR)
for the Medium setting is less than 50% of the DBR for
the High burn. (A copy of that request accompanies this
letter.)

To that end, on behalf of 509 MCI has submitted a
request for a modified alternative test Protocol to the
Measurement Technology Group in RTP on July 23, 2017 and
has received formal approval on August 9, 2017 from the
Measurement Technology Group to use that protocol to
conduct an additional certification test accordingly.

(A copy of both the modified alternative test protocol



proposal and EPA’'s approval accompany this letter.) At
this time it is not anticipated that any physical
modifications will need to be made to the wood heater.
Should physical modifications be deemed necessary, MCI
will contact EPA and provide a detailed description of
the proposed modifications prior to making them.

The wood heater will be resealed in accordance with the
language in the 2015 NSPS immediately after the
additional testing has been completed.

Only MCI will unseal the wood heater.

All the necessary specified documentation and data will
be provided to EPA in the test report that contains the
data for any and all additional test runs that are
prerformed on the unsealed wood heater.

Question 3:

1.

This question does not really seem to apply because 509
does intend to certify the OPTIMUM, so the test unit
will need to sealed and archived in perpetuity. See the
answer to Question 2, #4 above.

If you or anyone else has any questions about the
information in this letter or in the test report, please contact
me immediately.

Sincerely,

Alben T. Myren Jr.
President

CC: Edward Messina, OC
Amanda Aldridge, OAQPS
Adam Baumgart-Getz, OAQPS
Scott Jordan, OGC
Sara Ayers, QC
Steffan Johnson, OAQPS, EMG
Mike Toney, OAQPS, EMG
Dusty Henderson, 509 Fabricators
Sebastian Button, OMNI
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Myren Consulting, Inc.
512 Williams Lake Road

Colville, WA 99114
Office: (509)684~-1154 Lab: (509) 685-9458
email: myren.ben@gmail.com

Date: 12 August 2017
To: Stef Johnson, EPA/AQAD

CC: Mike Toney, EPA/AQAD; Rafael Sanchez, EPA/OECA; Adam Baumgart-
Getz, EPA/QID; David Cole, EPA/OID, Amanda Aldridge, EPA/OID; Dusty
Henderson, 509

From: Ben Myren

RE: REVISED ALTERNATIVE TESTING PROTOCL FOR THE OPTIMUM WOOD HEAT
MANUFACTURED BY 509 FABRICATORS.

In a memo to EPA (Johnson) dated 23 July 2017 Myren Consulting
proposed a second alternative test method for the OPTIMUM wood
heater manufactured by 509 Fabricators of Mead, WA. The OPTIMUM
buras densified fuel logs. One EPA 6 hour integrated certification
test has been performed on the OPTIMUM and the emission rate was
1.89 g/h. Unfortunately the unit failed to meet one of the test
criteria in ASTM E2779-10, that being that the dry burn rate (DBR)
of the Medium burn segment of the integrated test had to be <50% of
the DBR of the Maximum segment’s DBR. Since that proposal was
submitted to EPA, the manufacturer has been burning a unit trying to
achieve a Medium test segment with a DBR that is <50% of the DBR of
the Maximum segment’s DBR and has not been able to successfully meet
that requirement. The problem is that the firebox (firepot)
contains a lot of brick which is slow to either accumulate or
release heat and this heat release rate affects the DBR. 1In short,
we are in one of those “Can’t get there from here” situations. Thus
I think we need to rethink what the certification requirements are
and/or need to be for this unit.

Here are some thoughts for consideration.

1. It is a one of a kind unit.

2. It burns densified fuel logs that weigh between 5 and 8 lbs.

3. It is not a pellet stove as is defined in Section 60.531
Pellet Stove because it does not burn Pellets or chip fuel
with pellets being defined in Section 60.531 Pellet Fuel
"..as refined and densified fuel shaped into small pellets or
briquettes..” with the word of interest being small. A 5 or



8 1b. fuel log is not small in any sense of the word when
compared to a typical pellets burned in a pellet stove,

4. The unit does meet the definition of a “.manually controlled
heater..” as is defined in Section 3.2.9 in ASTM E2779-10 but
it does not have a “.fuel feed system.” as is defined in
ASTM E2779-10 Section 3.2.5 as a “.mechanism for delivering
fuel from the hopper to the burn pot..”. Webster’'s (1991)
defines Mechanism as “..an assembly of moving parts
performing a complete functional motion..”.

5. The unit does have a firebox which could be considered to be
a “burn pot” as defined in ASTM E2779-10 Section 3.2.2 and a
fuel feed tube which could be considered to be a “fuel
hopper” as per ASTM E2779-10 Section 3.2.7, but there is no
fuel feed system as per ASTM E2779-10 Section 3.2.5 to move
the fuel from the feed tube to the firebox. That is
accomplished by gravity. So the unit is not a Pellet Stove
as is currently defined in the NSPS and ASTM E2779-10
because it does not have a fuel feed system.

6. When Myren Consulting sent an alternative test method
proposal to EPA (Toney. Johnson) on 30 April 2016, ASTM
E2779-10 seemed the most likely candidate as the basis for
an alternative test method because of the integrated test
cycle found in Section 9.4.1 and the fact that densified
fuel logs are nothing more than a very large pellet.

7. The stumbling block in that thought process is the
requirement in ASTM E2779-10 Section 9.4.1.2 that the Medium
burn segment have a DBR that is £50% of the Maximum burn
segment’s DBR. We just didn’t understand how heat transfer
in the feed tube and firebox in the unit worked.

Conclusion:

The OPTIMUN, or any other appliance that burns densified fuel
logs for that matter, is not a “Pellet stove” as is defined in
either the NSPS or in ASTM E2779-10. Nor does it operate like a
pellet stove because it has no fuel feed system. Thus it is a new
appliance category, so requiring it to perform like a rellet stove,
or a stick stove for that matter, is not an applicable way to assess
its performance, as the issue with the <50% DBR requirement in
Section 9.4.1.2 indicates.

OTPIONS:
There seem to be 2 ways forward.

1. Turn the unit into a Single Burn Rate (SBR) appliance by
fixing the Primary Air Control (PAC) at some setting.



(Because the unit is gravity fed, the consumer would then
control the DBR by the way they add fuel to the unit.

2. Eliminate the £50% DBR requirement for appliances that burn
densified fuel logs because that requirement really doesn’t
seem to apply to this appliance category, i.e., it is an
arbitrary requirement carried forward from a test method for
another appliance category. (With this option the consumer
would be able to control the DER by the way they add the
fuel logs and by adjusting the PAC.)

PROPOSAL:

If 2 above is acceptable, and there isn’t any real reason it
shouldn’ t be because this is a new appliance category, 509 proposes
to conduct one additional 6 hour integrated test using the reversed
DBR testing sequence of 1 h of preburn on Low, 3 h of testing on
Low, 2 h of testing on Medium and then 1 h of testing on High that
was proposed in a Myren Consulting memo to EPA (Johnson) dated 23
July 2017 and approved in a letter from EPA (Johnson) dated 9 August
2017 and then average the results from the 2 tests to determine
compliance with EPA’s 2020 standard of 2.0 g/h in Section 60.532(b).
509 is more than willing to test to determine compliance as long as
there is a way forward to certification and being able to market
their product. This is a very unique product and while it probably
has a limited market, this kind of innovation needs to be encouraged
by finding a way to work together so it can be brought to market.

We thank you in advance for your consideration of this revised
proposal and look forward to your reply and to working with you all
and finishing this project. Both Dusty and I will make ourselves
available for a conference call at any time convenient for EPA if
one is deemed necessary.

Highest Regards,
Ben Myren

President
Myren Consulting, Inc.



Myren Consulting, Inc.

512 Williams Lake Road

Colville, WA 99114
Office: (509) 684-1154 Lab: (509) 685-9458

email :myren.ben@gmail.com
509 FAB Optimum Johnson8.16.17 Memo

Date: 16 August 2017
To: Stef Johnson, EPA/AQAD

CC: Mike Toney, EPA/AQAD; Rafael Sanchez, EPA/OECA; Adam
Baumgart-Getz< EPA/OID, David Cole, EPA/OID; Amanda Aldridge,
EPA/OID; Dusty Henderson, 509

From: Ben Myren

On 12 August 2017 Myren Consulting, Inc. (MCI) sent a memo
to EPA (Johnson, EPA/AQAD) requesting another revision to the
Alternative Test Method for Optimum wood heater that burns
densified fuel logs that is manufactured by 509 Fabricators of
Mead, WA. This memo builds upon the 12 August memo to EPA and is
also in response to portions of a letter from EPA dated August
11, 2017 that is addressed to Sebastian Button, Testing
Supervisor at OMNI-Test Laboratories, Inc. (OMNI) from Edward J.
Messina, Director of Monitoring, Assistance, and Media Programs
Division in EPA’s Office of Compliance. In that letter, Question
2/ Answer 2 Point 3, states that

“..Once the wood heater is unsealed, the test laboratory
may make modifications to the heater and begin a new
test series. Any changes made by the test laboratory to
the heater (along with engineering drawings) must be
documented and submitted to the EPA.”

It is assumed that these changes must happen before any
additional testing occurs and that EPA must approve the design
changes in advance.

In the 11 August 2017 letter about a revised Alternative
Test Method to EPA referenced above, no mention of any design
changes was made because none were anticipated. Now, based upon
some additional testing, the manufacturer would like to make two
design changes which are as follows:

1. The damper plate (primary air control slider) will be
modified as is shown in the accompanying drawing. This
design change is intended to give better control of the



amount of air entering the stove at the lower dry burn
rates.

2. The feed tube will have a small air inlet added to it as
per the two DWGs DCO. The purpose of this air is to
decrease the amount of condensation that occurs in the
upper part of the feed tube. It is thought that this
condensation is causing the logs to “stick” in the feed
tube and thus is at least partially responsible for the
varying dry burn rates that have occurred during
testing. It is not thought that this additional air
will totally eliminate the “sticking”, but test data
from manufacturer’s in-house tests thus far indicates
that it does help eliminate some of the "sticking”.

Are these two design changes K-list design changes?

1. While the change to the damper/ slider plate would seem
to be, remember that this unit is an induced draft unit
that has a combustion air fan pulling air thru the unit
and thus far reducing the amount the damper plate is
open has had minimal impact on the dry burn rate, so it
is anticipated that this design change will not have a
major/ significant impact on the unit’s performance.

2. The tube for the air being delivered to the feed tube to
prevent condensation is 3/8” OD/ 1/4” ID, so the amount
of air that is being delivered to the feed tube is very
small and that air is being pulled down the feed tube
into the fire box, =0 basically the same amount of air
will be entering the fire box/ combustion chamber.

It is hoped that even with the above 2 proposed design
changes, Option 2 proposed as the revised Alternative Test Method
in my memo dated 12 August 2017 will still be acceptable, i.e.,
509 will do one more integrated test run this time starting with
the Low burn and ending with the High burn and then average the
test results from the 2 runs.

If you or anyone else has any questions about the request/
information in this memo, please contact me immediately.

Sincerely,

Alben T. Myren Jx.
President
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8/17/2017 Gmail - RE: 509 Fabricator's Optimum wood heater

M Gma” Alben T. Myren Jr <myren.ben@gmail.com>
RE: 509 Fabricator's Optimum wood heater

2 messages

Sanchez, Rafael <Sanchez.Rafael@epa.gov> Wed, Aug 18, 2017 at 2:27 PM

To: "Alben T. Myren Jr" <myren.ben@gmail.com>, Dusty Henderson <unlimitedpower59@yahoo.com>, Sebastian Button
<sbutton@omni-test.com>

Ben,

This email is in response to your July 21, 2017 and August 11, 2017 requests to unseal the 509 Fabricator's Optimum
wood heater. | have reviewed the submitted documentation as requested in my August 10, 2017 email, including the
August 24, 2017 test report. Therefore, Myren Consulting, Inc. may now unseal the above-referenced wood heater in
accordance to the August 10, 2017 email. If you have any guestions, please let me know.

Rafael Sanchez, Ph.D.

Wood Heater Program Lead

Air Branch

Monitoring, Assistance, and Media Programs Division
Office of Compliance

U.S. Environmental Protection Agency (EPA)
Room 7149-D

1200 Pennsylvania Ave., NW

MS:2227A

Washington, DC 20460

202-564-7028

202-564-0050 fax

Please make a note of the new inbox for wood heater certification requests:
WoodHeaterReports@epa.gov

If you have a wood heater question, please visit the USEPA Wood Heater Compliance Monitoring Program
website at http:wawz.epa.govlcompIiance!wood-heater-compIiance-monitoring-program. On that web page,
you will find information about the EPA wood heater compliance program including the List of EPA

Certified Wood Heaters.

This message may contain sensitive and/or privileged information. If you believe you have received this e-mail in
error, please notify me and delete the e-mail immediately.

htips.//mail.googie .comimail/u/0f?ui=28ik=b0a2bdff7 3&jsver=23kHg2VWLDs en.&view=ptésearch=inbox&th=15df09e800713f308siml=15decf22b9dch. . 1/2
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

§ o
1\ ¢ RESEARCH TRIANGLE PARK, NC 27711
U ppote
AUG 22 2017
OFFICE OF
AlR QUALITY PLANNING
AND STANDARDS

Mr. Alben Myren
Myren Consuiting, Inc.
512 Williams Lake Road
Coleville, WA 99114

Dear Mr. Myren,

I'am writing in response to your August 12, 2017 letter we received on August 14, 2017 regarding testing
of the 509-1 Optimum wood heater manufactured by 509 Fabrications Inc., 14821 N. Peone Pines Drive,
Mead, Washington, 99021. As we understand it, the 509-1 Optimum wood heater is subject to the testing
requirements of 40 CFR 60, Subpart AAA, Standards of Performance for New Residential Wood Heaters
(Subpart AAA). The 509-1 Optimum is a device that burns densified “Presto Log” fuel logs, The 509-1
Optimum does not operate like a traditional pellet wood heater where the fuel feed and combustion air are
controlled electronically, but instead it utilizes manual controls. The fucl logs are gravity fed into the burn
area and the combustion and convection air are controlled by on/off toggle switches.

On August 9, 2017, EPA approved an alternative test method request to allow Myren Consulting, Inc. to
test the 509-1 Optimum using the test procedures of ASTM E2779 -10 “Standard Test Method for
Determining Particulate Matter Emissions from Pellet Heaters” as required by Subpart AAA, with the
burn rate category sequence in ASTM E2779 -10 - high, medium, and low - reversed to low, medium and
high, as you believed this revised order would produce the required medium burn rate of less than or
equal to fifty percent of the high burn rate defined in the ASTM E2779 -10.

In your August 12, 2017 letter, you explain that, despite use of the reversed burn sequence, the 509-1
Optimum was not able to achieve the required medium burn rate in the alloted 6- hour run time. You state
the problem is that the firebox (firepot) in the 509-1 Optimum contains a lot of brick which is slow to
either accumulate or release heat and this heat release rate affects the dry burn rate. In addition, the
firebox (firepot) has fuel continuously burning inside it, much like a wood stove, and that burning fuel
helps keep the bricks hot. This heat is necessary to maintain the temperature necessary for low particulate
matter emission thermal incineration. You note that you now have a better understanding of how the heat
transfer in the feed tube and firebox in the unit works and conclude that it will be difficult to impossible to
produce the medium burn rate of less than or equal to fifty percent of the high burn rate within the 6 -
hour run time.

In your revised request, you ask that the medium burn rate for the 509-1 Optimum not be constrained to
less than fifty percent of the high burn because the 509-1 Optimum is not a traditional pellet stove and
cannot physically meet the ASTM E2779 -10 defined medium burn rate, You also propose that 509
Fabrications, Inc. will conduct one additional integrated six-hour reverse burn rate category test and that
both tests will be averaged to demonstrate compliance with the 2020 emission standard of 2.0 g/hr as
outlined in Section 60.532(b) of Subpart AAA.

Intemet Address (URL) » http://www.epa.gov
Recycled/Recyclable « Printed wiih Vegetable Oll Based Inks on Recycled Paper {Minlmum 25% Postconsumer)



With the caveats listed below, we are approving your alternative method request for testing the 509-1
Optimum wood stove, as required in Subpart AAA, Section 60.534(d) to (1) continue to reverse the order
of the burn rate categories tested to low, medium, and high and (2) to average the emission results of two
six- hour integrated test runs. In addition, the medium burn rate will not be constrained to equal or less
than fifty percent of the high burn rate category. This alternative test method approval is specific to the
509-1 Optimum appliance. In conducting this testing, the manufacturer or approved test lab must also
measure the first hour of particulate matter emissions for each test run using a separate filter in one of the
two parallel sampling trains. These results must be reported separately and also included in the total
particulate matter emissions per run. As per Section 60.534(¢) of Subpart AAA, the manufacturer must
have the approved test laboratory measure the efficiency, heat output, and carbon monoxide emissions of
the tested wood heater using Canadian Standards Administration (CSA) Method B415.1-10, For
particulate matter emission concentrations, ASTM E2515-11 must be used.

The following changes to ASTM E2515-11 “Standard Test Method for Determination of Particulate
Maiter Emissions Collected by a Dilution Tunnel” may he followed:

1. Sample filters may be Pall TX-40 or equivalent Teflon-coated glass fiber, and 47 mm, 90 mm, or
100 mm in diameter.

2. Four inch filters are acceptable.

This approval letter must be included in your certification test report, If you have additional questions
regarding these decisions, please contact Michael Toney of my staff at (919) 541-5247.

Sincerely,

Steffan M. J
Measurement Technology Group

ce: Michael Toney, EPA/AQAD (E143-02)
Rafael Sanchez, EPA/OECA (2227A)
Adam Baumgart-Getz, EPA/QID (C311M)
David Cole, EPA/OID (C311M)
Amanda Aldridge, EPA/OID (C311M)
Dusty Henderson, 509 Fabrictions, Ine.



8/22/2017 Gmail - 509-1 Optimum alternative test method request dated August 16, 2017.

M Gmall Alben T. Myren Jr <myren.ben@gmail.com>
: 509-1 Optimum alternative test method request dated August 16, 2017.

1 message

Toney, Mike <Toney.Mike@epa.gov> Tue, Aug 22, 2017 at 9:10 AM

To: "Alben T. Myren Jr" <myren.ben@gmail.com>, Dusty Henderson <unlimitedpower59@yahoo.com>

Cc: "Sanchez, Rafael” <Sanchez.Rafael@epa.gov>, "Baumgan-Getz, Adam" <Baumgart-Getz. Adam@epa.gov=>, "Cole,
David" <Cole.David@epa.gov>, "Aldridge, Amanda" <Aldridge.Amanda@epa.gov>, "Johnson, Steffan”
<johnson.steffan@epa.gov>

Hi Ben,

| just sent your altermnative test method approval for the August 12, 2017, request but wanted to add insight to your August
18, 2017 request. In your August 16, 2017 request you indicate two design changes that may be considered K-list
changes, the damper/slide plate and the air tube feeding air to the feed tube. We cannot make a decision for this because
this is Rafael's call. However, for the alternative test method reguest dated August 12, 2017 that we responded to on
today August 22, 2017 is based on the data that was already collected prior to the recommended changes in the your
August 16, 2017 request. In other words, the air setting plate and air tube feeding air to the feed tube must be the same
as the original data set for you to conduct the additional six hour integrated test that will be averaged, We allowed the
medium to be greater than the 50 percent of maximum in the approval, your option two.

If the manufacturer still wants to make the changes as noted in the August 18, 2017 test method request, this will be
considered a new test and the August 22, 2017 approval for the August 12, 2017 request would be void. Let me know if
you have any questions. :

https:h'maiI.google.com.’maillulO/‘?ui=2&ik=bOazbdﬁTS&jsver=NQQGanujBO.en.&view=pt&search=inbox&th=1 5¢0ab55h3b0ca34&siml=15e0ab55b3b0... 141



Myren Consulting, Inc.
512 Williams Lake Road

Colville, WA 99114
Office: (509) 684-1154 Lab: (509) 685-9458

email :myren.ben@gmail .com
5§09 FAR Optimum Johnson 8.22.17 Memo

Date: 22 August 2017
To: Stef Johnson, EPA/AQAD

CC: Mike Toney, EPA/AQAD; Rafael Sanchez, EPA/OECA; Adam
Baumgart-Getz< EPA/OID, David Cole, EPA/OID; Amanda Aldridge,
EPA/OID; Dusty Henderson, 509

From: Ben Myren

On 12 and 16 August 2017 Myren Consulting, Inc. (MCI) sent a
memo to EPA (Johnson, EPA/AQAD) requesting revisions to the
Alternative Test Method for Optimum wood heater that burns
densified fuel logs that is manufactured by 509 Fabricators of
Mead, WA. This memo builds upon the 12 and 16 August memos to
EPA.

" In the 12 August 2017 memo about the revised Alternative
Test Method sent to EPA referenced above, no mention of any
design changes was made because none were anticipated. Then,
based upon some in-house testing, the manufacturer proposed in
the 16 August memo to make two design changes which were
described in detail in the 16 August memo and are/ were:

1. The damper plate (primary air control slider) will be
modified.

2. The feed tube will have a small air inlet added to it as
per the two DWGs DOO that were attached to the 16 August
memo.

We are now in receipt of (1.) a letter from Stef Johnson
dated 22 August 2017 which grants approval to do the reversed Low
-~ Medium - High burn rate test sequence and waives the
requirement that the Medium test segment have a dry burn rate
(DBR) that is S50% of the High burn test segment DBR and (2.) an
email from Mike Toney that states that if the manufacturer still
wishes to make these design changes, the approval contained in
the 22 August letter is void.

The manufacturer understands the situation and so wishes to
 withdraw the request to make the modification to the primary air
control slider plate. However, the manufacturer would still like



to add the tube to deliver air to the top of the feed tube to
prevent condensation. This tube is very small, 3/8” OD/ 1/4” ID,
and has 3 right angle bends in it, with each right angle bend
decreasing the air flow by 7-10%, so the amount of air that is
being delivered to the feed tube is very small and that air is
being pulled down the feed tube into the fire box by the
combustion air fan, so basically the same amount of air will be
entering the fire box/ combustion chamber, it is just apportioned
slightly differently.

It is hoped that with just the one minor proposed design
change outlined above, Option 2 proposed as the revised
Alternative Test Method in my memo dated 12 August 2017 will
still be acceptable, i.e., 509 will do one more integrated test
run this time starting with the Low burxn and ending with the High
burn and then average the test results from the 2 runs and that
EPA will continue to waive the requirement that the Medium test
segment have a dry burn rate (DBR) that is £50% of the High burn
test segment DBR.

If this proposed option/ revision to the alternative test
method is acceptable, let me know via email in the morning. I
will check my email and, if need be, call you immediately. Look
forward to your reply.

Sincerely,

Alben T. Myren Jr.
President



Myren Consulting, Inc.
512 Williams Lake Road

Colville, WA 99114
Office: (509) 684-1154 Lab: (509) 685-9458

email:myren.bendgmail.com
509 FAB Optimum Johnson B.22.17 Memo

Date: 23 August 2017
To: Stef Johnson, EPA/AQAD

CC: Mike Toney, EPA/AQAD; Rafael Sanchez, EPA/OECA; Adam
Baumgart-Getz< EPA/OID, David Cole, EPA/OID; Amanda Aldridge,
EPA/OID; Dusty Henderson, 509

From: Ben Myren

Re: ADDITIONAL INFORMATION IN SUPPORT OF GRANTING THE ALTERNATIVE
TEST METHOD AND TESTING REQUIREMENTS PROPOSED IN THE 8.22.17 MEMO

On 22 August 2017 Myren Consulting, Inc. (MCI) sent a memo
to EPA (Johnson, EPA/AQAD) requesting further revisions to the
Alternative Test Method for Optimum wood heater that burns
densified fuel logs that is manufactured by 509 Fabricators of
Mead, WA. This memo is intended to provide additional
information in support of EPA granting the alternative test
method and testing reguirements that were proposed in that 22
August memo.

In that memo 509 requested that it be allowed to add a small
tube that would deliver a very small amount of combustion air to
the top of the feed tube. To try to quantify what the amount of
air might be that would be delivered to the feed tube via this
small tube, Myren Consulting calculated the stack flow for the
certification test done on 1.9.2017 and found that the average
stack flow for the entire test was 13.287 dscfm. Thus the amount
of air that would be delivered to the feed tube through a 0.25”
ID tube that is roughly 3 feet long and has 3 ninety degree bends
in it would be a very small percentage of that 13.287 dscfm, as
was stated in the 22 Aungust memo.

I hope this information helps with your deliberations. If
you need any more information about this, feel free toc call. I
look forward to your reply.

Sincerely,
Alben T. Myren Jr.
President



509 EPA 1 STKFL 1.9.2017

A | _B [ € T © | E | F | & | H
1 METHOD &H FLOW RATE (STACK) CALCULATIONS
2 {put general info in col B, data info in col G)
3 |Lab name: MYREN CONSULTING Yhe) 1=cat, 2=noncat 3
1 4 |Stv manu: 509 3=pellet:
5_[Model no: OPTIMUM Test chrg(lb wet): 31.2
B [Testdate: 1.9.2017 Wood moist (%wet): 563
7 IRunno: EPA1 '‘Run time (min):; 380
8 ‘Burn rate (dry kg/hr): 2.226515
9
10 |run fime Q2 Cco2 cO Fo Stack Gas Flow Rate
11] (min) (%) (%) (%)  (1-1.12) (dscth)  (dscfm)  (dsm3/hr)
12 0 104 10897 0414 100 797.2296 13.28704 22.59701
13 5 84 1272+ 043¢ 1.00
14 10 900 / 11837 0437 100
15 15 997 1091, 0117 100
16 20 1043 /7 1046 / 0.09, 1.00 Average
17 25 10.98 -~ 992 ~ 0.08~ 1.00 Stack Gas Coricentrations
18 30 1112 £ 977~ 0.1 100 (02) (CO2) (CO)
19 35 1014 7/ 1071, 017, 1.00 11.0774 9.658767 0.403151
20 40 1164 / 924/ 042/ 100
21 45 11.84 , 6/ 0.2~ 1.00
22 50 1303 / 683/ 036 0899
23 55 1373 ; 6893, 055/  1.00
24 80 14307 6067 0987 0.99 PROPRIETARY
25 65 6.39/ 1417/  087s 0.99 DATA
26 70 824 ¢ 1267/ 0067 100
27 75 951, 1141+ 0057 100
28 80 10.04 / 1074 ¢ 0.33/,  1.00
29 85 128 062  0.08 1.00
30 90 11.32 4 9574 0.1 1.00
31 95 10.98 / 992/  0.084 1.00
32 100 9.02¢ 11857 0137 1.00
33 105 949, 1136, 0184  1.00
34 110 995/ 1084+ 011 100
35 115 1124 9717, o011/ 100
36 120 10454 10414 0.16¢ 1.00
37 125 9.44¢ 1098¢s  1.037 1.00
38 130 872/ 1111+ 022¢ 100
39 135 682/ 1369, 0854 1.00
40 140 7794 1272/ 0867 1.00
41 145 99¢ 10914 0257 1.00
42 150 8.34 / 1274 124 1.00
43 155 10087 1074/  0.25¢ 1.00
44 160 1019, 1046 ¢ 057¢  1.00
45 165 1068, 10197 0124  1.00
46 170 1077, 1011/ 0117  1.00
47 175 1285/ 803 4 013 /090
48 180 15¢ 586 0.15 r  0.99
49 185 13574 7237 028+ 099
50 190 11.11Y 9777 012, 100
51 195 1307, 773+ 028 + 1.00
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509 EPA 1 STKFL 1.9.2017
B_ | ¢ T D [ E
52 200 16.14 = 452 © 0567 099
53 205 9.38¢ 1121« 071<  1.00
54 210 876 ¥ 1176 ¢ 085 < 100
55 215 9.06 ° 11.33¢ 141+  1.00
56 220 75907 1218 < 234 1.00
57 225 661« 1312+ 242+ 100
58 230 95 ¢ 1084 < 12 1.00
59 235 1023, 10667 017 1.00
60 240 7777 12357 184 7 100
61 245 854¢ 123« 0.2 1.00
62 250 993 4 10.86 7 029, 1.00
63 255 12.02¢ 8.87¢ 0.1 1.00
64 260 1236 8524 012*¢ 100
65 265 1301~ 785¢ 0157 1.00
66 270 1344 7464 016~ 099
67 275 13.89/ 6964 019 “° 0.99
68 280 1438 6.46¢ 019 ¢ 0.99
69 285 1316, 768¢ 021 7099
70 290 1377/  7.06¢ 0.22 0.99
71 205 10417 10314 043 100
72 300 1133 952 019 ¥ 100
73 305 1322¢ 7534 038¢  0.99
74 310 1497 5747 059 089
75 315 11347 9494 0227 100
76 320 1268 / 8137 0287 1.00
77 325 1074, 10024 0.37~ 1.00
78 330 11.38 / 924 0737 1.00
79 335 1052, 1026 0317  1.00
80 340 109+ 997 0147 100
81 345 1313/ 7754 0117  1.00
82 350 1433, 6364 014 1.02
83 355 1533/ 552/, 018’ 099
84 360 16855/ 427 0237 099
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8/30/2017 Gmail - Additional info in support of alternative test method and testing requirements for the 509 OPTIMUM

M Gma” Alben T. Myren Jr <myren.ben@gmail.com>

Additional info in support of alternative test method and testing requirements for
the 509 OPTIMUM

6 messages

Alben T. Myren Jr <myren.ben@gmail.com> Wed, Aug 23, 2017 at 12;53 PM
To: Steffan Johnson <johnson.steffan@epa.gov>, "Toney, Mike" <toney.mike@epa.gov>, "Baumgart-Getz, Adam" <Baumgart-
Getz. Adam@epa.gov>, "Sanchez, Rafael" <sanchez.rafael@epa.gov>, WoodHeaterReports
<WoodHeaterReports@epa.gov>, "Aldridge, Amanda” <Aldridge.Amanda@epa.gov>, David Cole
<Cole.David@epamail.epa.gov>, Dusty Hendersen <dusty@509fab.com>

See attached. Ben

Johnson EPA 509 letter 8.23.17.doc
34K

Dusty Henderson <dusty@509fab.com> Wed, Aug 23, 2017 at 1:17 PM
To: "Alben T. Myren Jr" <myren.ben@gmail.com=>

Got it. Thanks. They must be close? To decision time that is.

On Aug 23, 2017 12:53 PM, "Alben T. Myren Jr" <myren.ben@gmail.com> wrote:
See attached. Ben

Alben T. Myren Jr <myren.ben@gmail.com> Wed, Aug 23, 2017 at 7:37 PM
To: Dusty Henderson <dusty@509fab.com>

Let's hope. Ben
[Quoted text hidden]

Toney, Mike <Tonsy.Mike@epa.gov> Thu, Aug 24, 2017 at 4:29 AM
To: "Alben T. Myren Jr* <myren.ben@gmail.com>, "Johnson, Steffan” <johnson.steffan@epa.gov>, "Baumgart-Getz, Adam"
<Baumgart-Getz. Adam@epa.gov>, "Sanchez, Rafael" <Sanchez.Rafael@epa.gov>, WoodHeaterReports
<WoodHeaterReports@epa.gov>, "Aldridge, Amanda" <Aldridge.Amanda@epa.gov>, "Cole, David" <Cole. David@epa.gov>,
Dusty Hendersen <dusty@509%ab.com=

Hi Rafael,

Myren Consulting sent additional letters dated August 22, 2017 and August 23, 2017. The August 22, letter states that
the manufacturer will leave the primary air control as originally designed but wanted to add additional small air holes
in the fuel feeding tube area, This holes will help reduce the moisture in the feeding system. The August 23, 2017
letter gives additional information regarding the feed tube air. Please make a ruling so Myren consulting can make a
decision moving forward. Thanks Rafael.

-~ From: Alben T. Myren Jr [mailto:myren.ben@gmail.com]
Sent: Wednesday, August 23, 2017 3:53 PM
To: Johnson, Steffan <johnson.steffan@epa.gov>; Toney, Mike <Toney.Mike@epa.gov>; Baumgart-Getz, Adam
<Baumgart-Getz. Adam@epa.gov>; Sanchez, Rafael <Sanchez.Rafael@epa.gov>; WoodHeaterReports

hups:.’.’mail.google.com!mail.‘ulo.’?ui=2&ik=b0a2bdﬂ73&j5ver=PX1YTGngW4.en.&view=pt&q=from%3Auniimitedpower59%40yahoo.com%2OOR%20to... 1/3



8/30/2017 Gmail - Additional info in support of alternative test method and testing requirements for the 509 OPTIMUM

<WoodHeaterReports@epa.gov>; Aldridge, Amanda <Aldridge.Amanda@epa.gov>; Cole, David
<Cole.David@epa.gov>; Dusty Hendersen <dusty@509fab.com>
Subject: Additional info in support of alternative test method and testing requirements for the 502 OPTIMUM

See attached. Ben

Dusty Henderson <dusty@509fab.com> Thu, Aug 24, 2017 at 6:36 AM
To: "Toney, Mike" <Toney.Mike@epa.gov>
Cc: "Alben T. Myren Jr" <myren.ben@gmail.com>

Mike

Itis actually just one hole in the tube not holes so we don't confuse anyone about the very very small amount of air that
will enter the feed tube at the top.

Dusty

{Quoted text hidden]

Sanchez, Rafael <Sanchez.Rafasl@epa.gov> Wed, Aug 30, 2017 at 1:45 PM
To: "Alben T. Myren Jr" <myren. ben@gmail.com>

Cc: "Dusty Henderson {unlimitedpower59@yahoo.com)" <unlimitedpower58@yahoo.com>, "Toney, Mike"
<Toney.Mike@epa.gov> :

Ben,

This is in reference to your August 22 and 23, 2017 letters to the EPA regarding certain modifications to the 509 Optimum wood
heater. Specifically, you requested that modifications to the heater be allowed to add a small tube that would deliver a very small
amount of combustion air to the top of the feed tube. The EPA is granting your request in accordance to the August 10, 2017 email
to Ben Myren Consulting granting permission and describing the steps required to unseal the 509 Optimum wood heater. In the
August 10, 2017 email, the EPA requested, among other requirements, that the following steps be followed:

- Once the wood heater is unsealed, the test laboratory may make modifications to the heater and/or begin a
new test series. Any changes made by the test laboratory to the heater (along with engineering drawings) must be
documented and submitted to the EPA.

- Aliresuits of the new test series along with a complete test report must be submitted to the EPA.

- Upon completion of the new test series, the wood heater must be re-sealed with a lab-specific seal in
accordance with the 2015 Standards. (60.535(a){2}{vii}).

If you have any questions, please let me know.

Rafael Sanchez, Ph.D.

Wood Heater Program Lead

Air Branch

Monitoring, Assistance, and Media Programs Division

Office of Compliance

https:llmail.googIe.comlmail/ufOl?ui=2&ik=bOa2bdﬂ73&jsver=PX1Y?GngW4.en.&view=pt&q=from%3AunIimitedpower59°/u40yahoo.com%200R%2{}to... 213



8/30712017 Gmail - Additional info in support of alternative test method and tesling requirements for the 508 OPTIMUM
U.S. Environmental Protection Agency (EPA)

Room 7149-D

1200 Pennsyivania Ave., NW
MS:2227A

Washington, DC 20460
202-564-7028

202-564-0050 fax

Please make a note of the new inbox for wood heater certification requests:
WoodHeaterReports@epa.gov

If you have a wood heater question, please visit the USEPA Woaod Heater Compliance Monitoring Program
website at http:Iiwwwz.epa.govlcompliancelwood-heater-compliance-monitoring-program. On that web page,
you will find information about the EPA wood heater compliance program inciuding the List of EPA

Certified Wood Heaters.

This message may contain sensitive and/or privileged information. If you believe you have received this e-mail in
error, please notify me and delete the e-mail immediately.

From: Alben T. Myren Jr [mailto:myren.ben@gmail.com]

Sent: Wednesday, August 23, 2017 3:53 PM

To: Johnson, Steffan <johnson.steffan@epa.gov>; Toney, Mike <Toney.Mike@epa.gov>; Baumgart-Getz, Adam
<Baumgart-Getz. Adam@epa.gov>; Sanchez, Rafael <Sanchez. Rafael@epa.gov>; WoodHeaterReports
<WoodHeaterReports@epa.gov>; Aldridge, Amanda <Aldridge.Amanda@epa.gov>; Cole, David
<Cole.David@epa.gov>; Dusty Hendersen <dusty@509fab.com>

Subject: Additional info in support of alternative test method and testing requirements for the 509 OPTIMUM

See attached. Ben

https:llmail.google.comlmaillu/{)/?ui=2&ik=b032bdﬁ73&jsver=PX1YTGngW4.en.&view=pt&q=from%3Aunlimitedpower59%40yahoo.com%2OOR%20to... 33



Myren Consulting, Inc.
512 Williams Lake Road

Colville, WA 99114
Office: (509) 684-1154 Lab: (509) 685-9458

email :myren.ben@gmail.com
509 FAB Optimum Johnescon B.22.17 Memo

Date: 30 August 2017
To: Rafael Sanchez, EPA/OECA

CC: Mike Toney, EPA/AQAD; Stef Johnson, EPA/ AQAD; Adam Baumgart-
Getz, EPA/OID, David Cole, EPA/OID; Amanda Aldridge, EPA/OID;
Dusty Henderson, 509

From: Ben Myren

RE: CLARIFICATION OF YOUR EMAIL DATED 30 AUGUST 2017 ABOUT THE
509 OPTIMUM WOOD HEATER

Myren Consulting, Inc. (MCI) has sent a series of memos to
EPA (Johnson, EPA/AQAD) and you requesting revisions to the
Alternative Test Method for Optimum wood heater that burns
densified fuel logs that is manufactured by 509 Fabricators of
Mead, WA. This memoc seeks to clarify the approval that was
granted in your email dated 30 August 2017.

Specifically, in my memo dated 22 August 2017 sent to EPA
about a revision to the Alternative Test Method, 509 asked that
it be allowed to make just one minor design change to the unit,
that being the addition of one small bleed %” hole in the feed
tube that would delivery a very small amount of air to the feed
tube to keep the fuel logs from sticking in the feed tube due to
condensation. You granted that request in your email dated 30
August 2017. However, left unanswered is the gquestion in my 12
August memo that was referred to in the second paragraph on page
2 of my memo dated 22 August 2017 which asked if just one
additional integrated test run would be regquired if EPA were to
grant approval for the minor design change discussed above.
Specifically, the manufacturer is proposing to:

1. Unseal the stove

2. Make the design change and add the feed tube and hole
for delivering bleed air to the feed tube.

3. Conduct one additional “reversed” integrated 6 hour test
starting with a one hour preburn on Low, followed by a 3
hour test segment on Low, then a 2 hour test segment on
Medium and then a one hour test segment on High. A



filter set will be changed in one of the trains at 60
minutes. PM sampling will begin at the start of the 3
hour Low burn test segment and continue until the end of
the 60 minute High burn test segment.

4. Pall TX-40 TFE coated 4” filters will be used.

5. The PM data from this “reversed” integrated test will be
averaged with the PM test data from the first “normal”
integrated test (1.89 g/h) to calculate an average
emission rate for the OPTIMUM and that average emission
rate will be used to determine compliance with EPA’'s
2020 standard of 2.0 g/h. All other data that is
required to be reported to EPA will be handled in the
same way. e.g., the reported CO g/h will be the average
of the test results from the 2 runs.

6. All of the test data from both test runs will be
included in a complete test report sent to EPA. The
test report will document the design change with photos
and engineering drawings.

7. The test stove will be resealed immediately after the
additional test run.

So is the above proposed course of action is acceptable to
EPA? Y/N? Let us know via email.

I have turned in a 30 day notification for the OPTIMUM for
next week on 7/14/2017, so if the above course of action is
approved, the unit will be tested next week on Tuesday or
Wednesday. We will both check our emails and, if need be, we can
call you immediately. Look forward to your reply. And Thank
You! in advance for your reply - and have a great Labor Day
weekend!

Sincerely,

Alben T. Myren Jr.
President



9/1/2017 Gmail - The Optimum Wood Heater

M Gmall Alben T. Myren Jr <myren.ben@gmaii.com>
The Optimum Wood Heater

5 messages

Alben T. Myren Jr <myren.ben@gmail.com> Thu, Aug 31, 2017 at 4:08 PM

To: "Sanchez, Rafael" <sanchez.rafael@epa.gov>, WoodHeaterReports <WoodHeaterReports@epa.gov>, Steffan Johnson
<johnson.steffan@epa.gov>, "Toney, Mike" <toney.mike@epa.gov>, "Baumgart-Getz, Adam" <Baumgart-

Getz. Adam@epa.gov>, "Aldridge, Amanda” <Aldridge.Amanda@epa.gov>, David Cole <Cole.David@epamail.epa.gov>,
Dusty Hendersen <dusty@509fab.com>

Rafael,

We are in receipt of your email dated 30 August 2017 and just to insure that we have all of our "i's” dotted and "T's"
crossed, | am sending this last memo to insure we all agree about what is going to take place as 509 moves forward and
we do the one additional test run on the OPTIMUM.. As the memo states, if you agree, then we will do the test on
Tuesday or Wednesday of next week..

Regards,

Ben Myren

SANCHEZ 509 letter 8.30.17.doc

38K
Dusty Henderson <dusty@509fab.com> Thu, Aug 31, 2017 at 4:14 PM
To: "Alben T. Myren Jr" <myren.ben@gmail.com>
Ben
| got an emaif from Rafael stating that it is Mikes call on the testing. Is that the email you are referring to?
D

[Quoted fext hidden)

Thanks,

Dusty Henderson, President.
509 Fabrications, Inc.

Alben T. Myren Jr <myren.ben@gmail.com> Thu, Aug 31, 2017 at 8:39 PM
To: Dusty Henderson <dusty@509fab.com>

Dusty, At this point | am not certain what email applies any more. The lines seems to blur continuously. OK so if it Mike's
call I will send him an email stating such and see if we can get an answer form somebody. Ben
[Quoted text hidden)

Toney, Mike <Toney.Mike@epa.gov> Fri, Sep 1, 2017 at 6:29 AM
To: "Alben T. Myren Jr" <myren.ben@gmail.com>, "Sanchez, Rafael" <Sanchez.Rafael@epa.gov>, WoodHeaterReports
<WoodHeaterReports@epa.gov>, "Johnson, Steffan” <johnson.steffan@epa.gov>, "Baumgart-Getz, Adam" <Baumgart-
Getz. Adam@epa.gov>, "Aldridge, Amanda” <Aldridge.Amanda@epa.gov>, "Cole, David" <Cole.David@epa.gov>, Dusty
Hendersen <dusty@509fab.com>

Hi Ben,

We are all on one page. | needed Rafael to give you permission to unseal the stove. At one time 509 Fabricators was
planning on changing the primary air control in addition to the small hole in the fuel feeding tube to prevent moisture

https:.’lmaiI.google.comlmail!um}?ui=2&ik=bOazbdfﬂs&jsver:EfWGXStyASk.en.&view=pt&search=inbox&th=1 S5e3deeh29300e72&sim|=15e3a8dd580d... 1/2



912017 Gmail - THE OPTIMUM

M Gmall Alben T, Myren Jr <myren.ben@gmail.com>
‘THE OPTIMUM

1 message

Alben T. Myren Jr <myren.ben@gmail.com> Thu, Aug 31, 2017 at 8:47 PM

To: "Toney, Mike" <toney.mike@epa.gov>, Steffan Johnson <johnson.steffan@epa.gov>, "Baumgart-Getz, Adam" <Baumgart-
Getz Adam@epa.gov>, "Sanchez, Rafael” <sanchez.rafael@epa.gov>, WoodHeaterReports
<WoodHeaterReports@epa.gov>, "Aldridge, Amanda” <Aldridge. Amanda@epa.gov>, David Cole
<Cole.David@epamail.epa.gov>, Dusty Hendersen <dusty@509fab.com>

Mike, Rafael says itis your call on the testing that was proposed in my memo dated and reiterated in the memo | sent
yesterday (8/30/2017). Starting on the bottom of page 1 of my 8/30/17 memo | outline a proposed course of action that
includes all of the requirements that have been set forth in both Rafael's and Stef's letters and emails. All we need is an
OK to proceed. Thanks in Advance and have a great weekend with your family.

Regards,

Ben Myren

htlps:flmaiI.google.comlmaillul(}/?ui=2&ik=b0a2bdﬁ73&jsver=EfWGX3tyASk.en.&view=pt&search=sent&th=15e3b806f753d357&5iml=15eSb80ef75ad3... 1M



9/1/2017 Gmail - The Optimum Wood Heater

build up. Since 509 changed their mind and will not be changing the air control and that it will be the same we are on
one page. The small air hole in the fuel feeding tube should not be a problem. You should be good to go for your
testing on Tuesday or Wednesday next week. Have a good week end.

From: Alben T. Myren Jr [mailto:myren.ben@gmail.com]

Sent: Thursday, August 31, 2017 7:09 PM

To: Sanchez, Rafael <Sanchez.Rafael@epa.gov>; Wood HeaterReports <\WoodHeaterReports@epa.govs;
Johnson, Steffan <johnson.steffan@epa.govs; Toney, Mike <Toney.Mike@epa.gov>; Baumgart-Getz, Adam
<Baumgart-Getz. Adam@epa.gov>; Aldridge, Amanda <Aldridge.Amanda@epa.gov>; Cole, David
<Cole.David@epa.gov>; Dusty Hendersen <dusty@509fab.com>

Subject: The Optimum Wood Heater

[Quoted text hidden]

Alben T. Myren Jr <myren.ben@gmail.com> Fri, Sep 1, 2017 at 7:53 AM
To: "Toney, Mike" <Toney.Mike@epa.gov>, Dusty Hendersen <dusty@508fab.com>

Mike, Thank you!!!! From both Dusty and |. And have a great weekend with the wife and kids. They aren't kids anymore
if | am doing my math right, but rather young ladies who are off to college and perhaps even beyond that. How time flies.
Ben

[Quoted text hidden]

https://mail.googIe.comlmail/ulo.f?ui=2&ik=bOadeffTa&jsver=EfWGX3tyASk.en.&view=pt&search=inbox&th=15e3deeb29300e72&sim|=15e3a8dd580d... 2/2
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509 OPTIMUM DENSIFIED FUEL LOG STOVE
AVERAGE TEST RESULTS

The average test results listed below are the
average of the test results from the two certification
test runs done on the OPTIMUM. These averages are
different from weighted averages which are based upon
the probability factors listed in EPA M28/ M28R, Table
1 and the calculation procedures shown in M28/ M28R
Figure 28-5. These averages are based on the test data
generated by the test method itself (ASTM E2779) which
requires that a pellet/ densified fuel log heater be
operated at three different settings, each for a
specific period of time, i.e., 1 h on High, 2 h on
Medium and 3 h on Low. Because of the way the OPTIMUM
operates, a second test run was done, this time with
the burn rate sequence reversed, i.e., 3 hon Low, 2 h
on Medium and 1 h on High, to demonstrate that while
the unit was incapable of achieving a medium burn rate
(kg/h) that was <50% of the high burn rate (kg/h)
because of the slow way in which the unit responds to a
change in the air control setting, the unit still
performed well. The averages reported below for each
parameter are the average of the integrated average
from each test run for that parameter.

Example: The integrated average PM emission rate 1.805
g/h for test run 1 and 1.104 g/h for test run 2. The
average of these two integrated averages is 1.497 g/h.

The average particulate matter (PM) emission rate (g/h)
is

1.497 g/h.

The average particulate matter (PM) emissions (lbs./ MM
Btu output) is

0.125 1b./MM Btu output

The average overall HHV efficiency (%OE HHV) is

78.5%.



The average overall LHV efficiency (%0E LHV) for the is

85.3%.
The average CO emissions (g/h) is

94.89 g/h

The average CO emissions (g/ kg dry fuel) is

56.14 g/ dry kg of fuel



Fijue

%

FI0T/Y1 424 7T WO, -7 LSM.
€ Jo | oeq

WTWILd ) e

wo ﬁuﬁ@ﬁﬁﬁam& Vv f %ﬁ@&@? ‘ANTCTWg"
momﬁll,l \Q\my%% 3@ Fw. ,.um.,ﬁw m“ Wwﬂw g\ﬁ.w hm\ &wﬁw .f.m @%«ﬂ&m: wvu J.. \&WQQ \.m.w.m
bCthk'  £995b°
i SET98L  [Ch0R
e SEEL 295161
- 8T e
e hbal  bSEC
g TIE%T i’
6 028 956
i Sat. “Owt
A TeR  Z 3%
A o%E oW
% £56 OLb
A OB 580
¥ [

- Areuruung eje(] 9A0ISPOO M

Jo1e]) SKe[nonte  [ejo],
:Arpeuonodorg o “BAy

orey mofg sunduweg ‘Say

seumjo A oydureg o]

:1030€,] UOTIOALIO,) 3031

(SAIAND09A [otun ] Ay

‘(psO)mol] [eum, “3AY
‘SujeuieleJ sunjdiieg Aq

(stseg £3Q) orey wing A1 Say

(stseg] 19) Sy wng L1134y
sy wIng on g

01042 1891 10f "Iy/mg Gty BAY

91949 1891 10} "Iy VJH SAV
MG 385

IAHT -Aouonyrg [feIsa0)

TAHH ASUS10LIH [[eISAQ

IAHT :ASUS10UJH ISJSuRIY 183f]

" AHH “£9USIJH 19]SUBI] JeoK

- 1ADUBIOIYH UONSNQUIO))
(-0T'STPE VSD) TSON[E A AdUoony o

(s158q 1yB1om [ony K1)

110108 ] UOISSTW

: :91By] UOISSTIUY
*SUOISSTUN 9}B[MoNAE ]

# unyg



/8 o5 g7h% _

/3 ot 1  Y5ch . 0D
*S10)08 § UOISSITH] SEL) YOB)S 95 CI0AYy

O%H ut IS - olso’- :(onws) yeIQg

Wgosp GND VdE  -91y Mol Jorrg
Y Mol Sen) JIE)S ISEIIAY

% <h' Q ChO ‘0D % BAY

% Sthl &0 (ATreornowonyools) 120 o, “Say

% 89 "97% 0D % By
*HONIS0do)) SBY) YOEB)g I0BI0AY

Sbil TRIT :[o0g “SqI/ATe ‘sqf
oNEY pg/ay

% ¢S LT3 (s1seq oM [ong 1S9

% — 1(s1seq 19M) 1o0] 353, 21d

% — (stseq 1o ) Burppury
. JUdUO)) 2AMYSIOIA] [on,f

A |  #uny (

1102/11 424 7T WIOY-ZI.S M
| €,J0 7 a3eq
Vid T30 .v\. o) amun

- ATeWIng BIe(] 9A0JSPOOA



.&E 9% co% PWIL, wng 9[9A) 1S9 [RI0],

4 "kl 7% YoM peo] [ong 1S9L

i Zh [ 9 (3unpury -oup) 1yBrom [ong 1S9 A1J

EMM P ¥/ 312 pog [20D)

£ _ ¥ \ N N _i(s1seq A1) Asmaq
PUIT, WIng pue JYsiop [o0] )59 ]

(s1qeonddy 31

O%H/ux goo’ Qo7 el [puun ] uonnji(] ‘SAy

das/y o1y ’s< 0355 '0< :KIPOA 1Y 'BAY

HA % St'59  Yeoh :Apprumny sanefay % “8ay

O'H % 5177 b o :2IMISTOJA] JUSIQUEY 94 “SAY

" n” Of. STt :amgeisdws] SAy

J LR .md LL1'8E J2ISSaLd oawoIey SAy
SJIOWUOITAUG] I3(Uiey ) Jsa |,

do \ \_( :28uey) amerodwio ] oA01g

do 7 1Sep) JIXy J0Ishquio)) onkfere))

do 1Se0) IdquIey) UOSNGUIO) AIRPUCIaS

do - ] *SBD) I2QUIRY) UONSNqUIo)) AT

do ; : wonog 2A01g

o . Tesapls SR 2a01g

do yoryq 24018

do [[eMmapig 1] 24018

Ao _ YIN :do] ca0lg

Ao ‘ He ahoe r Sen yoeg
: :SaMERdWL , 95eI9Ay

N | #uny
Areurung eye(] 9A0ISPOOM

[T 433 7T W0 I-Z LS M
£J0 € 3%eq

AW {. QD U



AGING DATA

The Optimum Densified Fuel Log stove was aged by Myren
Consulting, Inc. The Aging installation configuration was the
same as the installation used during certification testing. During
Aging the stove was run on the Medium setting used during
certification testing and the temperature and the (wet) burn rate
data were collected using a Data Acquisition System (DAS). The
Aging data was then transferred from the DAS spreadsheet to the
Aging data pages in this section. The dry burn rate (DBR) varies
during the aging process because the densified fuel logs
sometimes warp (bend) and then stick in the feed tube, slowing
the DBR. When the log(s) finally drop, the DBR will speed up for a
while. '

There is no Aging data in this addendum to the original test
report because the Aging data was included in the original test
report.



1641 Sigman Road
PO Box 919
Conyers, GA 30012

1-770-922-8000 ext 303
Apinspection.com

-
i

TIMBER
Analytical Report PRODUCTS'
INSPECTION
£96-9191
MYREN CONSULTING ING Company Contact; Ben Myren
512 Williarms Lake Road
Colville, WA 83114
TP ID Number: DBL150422-2 Sample Welght (1bs): 0.54
Product Recognlzed As: Ground Biemass Sample Received: 11/5/2015
Sampla Designation: Energy Log Composite Report Date: 11/10/2015
Sample Date: 10/30/2015 Purchase Order:
Parameter As-Received Dry Basis Analytical Method ISO 17025
Total Moisture (%) 8.03 ASTM EB71 Q
Ash (%) 0.38 0.41 ASTM D1102 Q
GCV (BTU/Ib) 8046 8749 : ASTM E711 Q
Carbon (%) 46.73 50.81 CEN/EN 15104 Q
Hydrogen {%} 6.34 6.90 CEN/EN 15104 Q
Nitrogen {%) 0.15 0.16 CEN/EN 15104 Q
Sulfur (%) 0.01 0.01 CEN/EN 15104 Q
Oxygen (%) 38.36 41.71 CEN/EN 15104 Q

V2 - Added Calorific Value

LeadingAceradiiors Shea 975

Prepared By: C

Christopher Cox - Assistant Laboratory Manager

Findings are based on tha sample submitted. TP [nspection Is accradited by ALSC for the PFI/ALSC Densified fuel Standards
Program. TP Inspection Is accredited by the International Accreditation Service to ISO 17025. Specific test procedures included in
TP Inspection's scops of accreditation are identified with a "y, Test parameters performed by our sister laboratory, Technical
Laboratory Rotterdam {TLR) are designated with an *8". TLR s an IS0 17025 accredited laboratory by the Dutch Acereditation

Council RvA. Other outsourced parameters are designated with an "0",

Page 1 of 1



VERSION:

MYREN CONSULTING, INC

Manufacturer: 509 FAB Technicians:
Model: OPTIMUM
Date: 8.5.17
Run: EPA 2
Control #:
Test Duration: 360
Output Category: VARIABLE
Test Results in Accordance with CSA B415.1-09
_ HHV Basis LHV Basis
Overall Efficiency 78.5% 85.0%
Combustion Efficiency 95.3% 95.3%
Heat Transfer Efficiency 82% 89.2%
Output Rate (kJ/ih)] 20,634 19,573 —(Btu/h)
Burn Rate (kg/h) 1.36 3.00 (Ibfh)
Input (kJ/h}) 26,295 24,944 (Btu/h)
Test Load Weight {dry kg) 8.18 18.03 | drylh |
MC wet (%) 5613
MC dry (%) 5.85
Particulate (g ) 6.6221
CO (g) 571
Test Duration (h) 6.00
Emissions| Particulate CO
a/MJ Output 0.05 4.61
Dry Fuel 0.81 69.76
g/h 1.10 95.10
Ih/NMIM Btu Output; 0.12 10.71
[ Air/Fuel Ratio (A/F)] 17.98)
2.2 12/14/2008

ATMYREN




3:41] S6
i1 05
L2 58
22 08
£ 8L
[5:F] 0002 6LEL ;1 (141 0L
083 08Bl GYEL 802 ;1] 2
(k] 157113 £5¥1 929 [y 09
L] 0igt T.I F| 26°6 920 S5
(] 026 93| %] o [134]
] oesl 95y 819 o SF
I8y 90'C E¥D o
28" £0'8 &0 5
L 0L 0zo og
i £89 ee'a 8%
9'EL £6'9 3£ ne
SL'EL 904 A S
“Wbtam u) sgea108p B Bupoys Bupee) ey Sl pLe CERAY £6'9 120 at
23UarR30 |5I)) A Uawaq uene|odieps Ag sanjea BBl 96 {=1%1] G
WBiom aup 18Nk 'BIERD YING U) J9aYS ULHAKNED ez bt g9 020 IolgL [i
&“G U] 200 [, Jose 018Z At mv_.._v.n MOl E Iy dwiay Ty g tan oD 1) Bujupetuay {qw) euny
PREJ 2U0WW IO 3a4f 10} Bues ol 8], Bupseay wi uorpsadig an| st
AFIAN JONL. 04 S 83480 1] 7 230N cmw .ﬂ_EH_._u {95 uoty 00 589 8Nl WERM lang pasdey
PEOL g20KT 34 ] ge'8 F-a] sebeloay
.m.w.m vﬁ._am_..__u uay Mm:nwpsou ._h_.“nEnw T s
190} J0 SIGAIRUE Aq PaNJMENIP uoBOdIas 2y . o
f . -3 % B lzzg9  isuojsspu3 Memopded jeyo)
PUE anjaa Bupesty eyl 250 'sjang Jalpo 104 | joN S W prony (B Aup) ooy wng
wog % o¥Fsk (1) Bfepp peo
50 50 sy B4ty 8826 AHH I¥'s (e %) aamsion pooy
x4 FEr 0% i4d
g8 189 H% geg ang F1EvikyA AoBageg inding
05 oLey 2% 08¢ uopeang 3sa)
Log'st  oLeel (B AHH i jouey
Heg aa (a1 x Bx) L ] sHun ubtepy E¥dg ums
senjEA {ond YNER0 (Dlod) 4 siup duey [
WNWILLe
B (RlRd JR0-UoN 0} YD NOM iedAE soueyddy v 804 . ey

Ll TZ INGHFdIn




VERSION:

MYREN CONSULTING, INC

Manufacturer: 509 FAB Technicians:
Model: OPTIMUM
Date: 9.5.17
Run: EPA 2
Control #:
Test Duration: 60
Output Category: HIGH
Test Results in Accordance with CSA B415.1-09
HHV Basis LHV Basis
Overall Efficiency 77.2% 83.7%
Combustion Efficiency 95.9% 95.9%
Heat Transfer Efficiency 81% 87.3%
Output Rate (ko/h)] 29,342 27,634 {Btu/h)
Burn Rate (kg/h)] 1.97 434 {Ibih)
Input (kJ/h)] 37,997 36,044 {Btufh)
Test Load Weight (dry kg) 197 434 [ drylb |
MC wet (%) 5.613
MC dry (%) 5.95
Particulate (g ) 0
CO (g) 118
Test Duration (h) 1.00
Emissions| Particulate cO
g/M.J Qutput 0.00 4.02
gfkg Dry Fuel 0.00 59.89
gih 0.00 117.98
Ib/MM Btu Qutput 0.00 9.34
AirfFuel Ratio (A/F)| 14.11)

2.2

121142009

ATMYREN
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VERSION:

Manufacturer:
Model:

Date:

Run:

Control #:

Test Duration:
Output Category:

MYREN CONSULTING, INC

509 FAB
OPTIMUM
9.517
EPA2

120
MEDIUM

Test Results in Accordance with CSA B415.1-09

Technicians:

HHV Basis LHV Basis
Overall Efficiency 79.3% 85.9%
Combustion Efficiency 95.5% 95.5%
Heat Transfer Efficiency 83% 90.0%
Output Rate (kJ/h)] 23,678 22,366 {Btu/h}
Burn Rate {kg/h) 1.54 3.40 (Ib/h)
Input (kJ/h) 29,737 28,208 {Btuwh)
Test Load Weight (dry kg) 3.08 6.80 [ drylb |
MC wet (%) 5,613
MC dry (%) 595
Particulate (g ) 0
CO (g} 204
Test Duration (h) 2.00
Emissions| Particulate cO
g/MJ Output 0.00 4.33
g/kg Dry Fuel 0.00 66.29
g/h 0.00 102.21
/MM Btu Qutput 0.00 10.07
[ AirfFuel Ratio (A/F)] 16.68)
2.2 1241412009

ATMYREN




lozs 0'6¢e S6'CL 182 9£'0 00’0 ocl
0¢€L 0622 FA 4" 12’9 £e'0 1159 0] Sl
0'cL 068 80'v1 899 LED 0L0 0Ll
oL 0'0ET 80°'Gl LG'G 120 060 G0l
0EL 0'62¢ c6'rl 88'G 8C°0 oL'L QoL
0'eL 0'g8ce 0ltl 1S ac'o o'l S8
QcL 0°.l2¢ O'ElL 9.1 820 DL'L 06
0cL 0'rZe o2l o9T'8 95°0 00'¢e G8
o'cL 0'0ze 1211 606 820 0¥Z 102
0'cl 0Ll Lil LE'6 G9'0 08¢ Gl
0'cL 0€le £€L11 66'8 S¥0 0Lt oL
0°¢cL 0'0LZ EFEl FE'L PED RS G0
0'LL 080 E0El VYA LED 06'E 09
0L 0902 Qz'El 652 LiE0 0t'v 56
oLL 002 GL'GlL 8s's k0 oF'v 0s
0'cL 0+0¢ 8F'Gl €C'G A¥0 (620 4 S
0LL 0'elde 00’5l £L'G A Ay 00's OF
oLl 0'00C 90'G|l £9'G 050 0e's 1)
0'LL Q.61 el £F'9 9€0 0SS 0
0'0L 0'E6L 06'El 2e8's £€°0 08'S 14
Q0L 0’681 9l 1 £9'9 ce0 009 0¢
“JYDiam 0'LL 0'98L QLEl €0t £¥0 0€'9 413
uj aseauoep e Buimoys Buipesl jxsu s pue 00L 018l {BL¥pL £6'9 Pr0 - |099 i
280U2JN220 I8l 3W) usamiaq uonelodialu] Aq senjea 0Lz 0241 al vl £6'9 050 002 g
a_.._m_m? 10| uw:__um ‘S9SEO Yons U] "198ys uohenaes 00/ O LLL a5l 819 o0 ozt 0
8U1 UL 1220 {lim  Jous 013Z Ad SPIAIP, B ‘MO B I dwa w..me %0 %00 09 E_|v Buureway (unw) s
sBuipeal aiow 10 2844 10} BLIES S S| _.mc__”__mEmm wooy anid (%) uoRisodwon ses anyy WBIOM 19N posdejg
WBPAA [9N4, 8U} J8UMm S8SED Uj Z SION )
(do) "chua L,
oL 91’802 (%! 343 £6'9 or'o sabesany
‘2’6 9SNE[D YNm Soueplonoe i aydwes .
[any Jo sisAleue Aq umc_c:ouownco:_wanho |any mm.wv Mm.w,x, 5 :suoISSILT ajenonied [E1oL
I} [} N a - = L
pue anjea Buiesay auy) esn ‘S|en} Jayio 104 | MON 50 H% bol (/B Aup) 93 wing
1805 2% 0Z'2 :(3om q1) 3uBiapn peon
G0 S0 ysvy% By 88261 AHH Lo's (39Mm %) aun)sio pooAs
6'cr 5ty 0% a4 -°a
99 189 H% Bjeq |end WNIG3n :AsoBejed nding
0G eLsy 2% 0c| :uopeanq jsel
88’6l 018'st  (BW/MN) AHH # 1oluo)
¥eo did-a (qrioBY)  qt  spunIYBIem Z vd3 :uny
Sanjea |and jinejaq (Dlod) E spun 'dway 11’5’6 93eQg
WNWILJO I9poiN
(19lled ‘ye0-UON 1€D) 'ON :ad£) asueyddy gvd 60g :4aam! ¥

600/ T T :NOISHIAA -




VERSION:

Manufacturer:
Model:

Date:

Run:

Control #:

Test Duration:
Output Category:

MYREN CONSULTING, INC

508 FAB
OPTIMUM
9.5.17
EPA 2

180
Low

Test Resuits in Accordance with CSA B415.1-09

Technigians;

. HHV Basis LHV Basis
Overall Efficiency 77.9% 84.4%
Combustion Efficiency 94.5% 94.5%
Heat Transfer Efficiency 82% 88.3%
Output Rate (kJ/h) 15,661 14,856 {Btu/h)
Burn Rate (kg/h) 1.04 2.30 (Ib/h}
Input (kJ/h) 20,100 19,067 (Btuth)
Test Load Waeight (dry kg) 3.13 6.89 | drylb |
MC wet (%) 5613
NC dry (%) 5.95
Particulate {g ) 0
€O({g) 256
Test Duration {h) 3.00
“Emissions| Particulate cOo
g/MJ Output 0.00 545
a/kg Dry Fuel 0.00 81.94
gh 0.00 85.39
Ib/MM Btu Output 0.00 12.67
Air/Fuel Ratio {A/F}| 21.02)
2.2 1211472009

ATMYREN
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Unit: @Qd’“’né{“"“\
O L

Method 5G Particulats STHATI" B!

Run:_E
Date: /& /]2
: Page: [/ of | Rev 12/15
- Meter Box__ HS& -~ MeterY i 0139 Filter #'s: (F)_Ptic ®R) P12 0
41D e Filter/O-Ring ID #:
Pre Test Leak Check: 0/ crM@ - |5 {) inHg Filter Size: TF5___ 1O mm
:546/: Stdo Probe ID #:____ A M
Post Test Leak Check: OO0 cFM@_ /7 Q  inHg Probe Length: 34 in g lans
Time Meter Pitot Tannel | Meter Gas |
Reading Temp Temp | Meter Vac
Clock |Elapsed| = €@ AP | Pg | B | (F) | Ah | (inHp
15 | o [$o5.50] [0 | 185 | ;7 .90 | O
55 | 10 [Llo. B | .eup 6% 122 | 90| o
1205 | 20 (o5 e | ale 8, | Mo | .90 O
15 | 30 uw B4 | edo| | (47 | & 90 o
25 | 40 L9599 | o4D 88 |38y 40 (O
35 | 50 (051 035 oMo | | | 99 | 87 9o |
s | 60 Giu o4O 90 189 ‘?Ot_a
! e 70 . - B J/ f‘w e _W&,M“"‘?ﬁw
20 f |
o I I
40 f ‘* %
50 é. |
60 ?
70
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| Unit: Omé?mwé
Run:_ £PA 2

Date: 9" 7 6 / / |
' i' Rev 12/15

o Page:
Meter Box__ 456§ MeterY Ihﬁlci‘g Filter #'s: (F) P }1; e R_£i12.2
296 / 329G Bt Filter/O-Ring ID #:__~™"
Pre Test Leak Check: . O] CFM@_— /5T __inHg Filter Size TFE&_ /O mm

ProbeID#:_ N /A

Post Test Leak Check: CFM®@ inHg Probe Length: 3¢ in %
Time Meter Pitot _ Tunnel | Meter Gas
Reading ' Temp | Temp | Meter Vae
Clock |Elapsed| @) AP | Pg | CB) | (F) | Ab | (inHp)
10 3 5 ?
20 '
30 /
| 4o |
1245 | (60) | L2 19l 24O 90| 83 [ .40] O
55 0 | WML.23G | o4 9, 1 90 90| O
1205 | 80 | LY tib® o4 0 Az ‘H 90 |0
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25 | 100 | SL.L8Y |, evo 92 %% 80| O
251110 | (ut gt |00 | | 43 40| D
Us | @20 [ e 2> [ .40 | [ 9% 90 |©
551130 | 72.045 | .0 9% ‘35“ 30 |0
o5 | 140 | (g7 47D | 040 92. | 945 .90 0
15| 150 11,82, 2of ,oHo 92 | 95 | Yo |o
25| 60 [ 8 4aq [ edO 92 | a5 | 90/ 0
35| M0 1 \AL S | Ledo 2.1 95 | .92 0
45 | U’ [ 149, L35 4D 1492 |96 | 90| 0
550 190 |42, 799 | .04 Polad | 97 90|0
BP
00 28,52 oo &5\‘4 o Pre Test Filter Tare End of Test Weight
60 29,851 Sha 28,47 Weight Check F. %t R
sﬁg 2444 f{ Q28
G4 2849  Ave.= 28494 _inHg” L 92R8%

IR




e dalfea

2
MO 2849 Avg.= LB in Hg”

R _22p5

Loocorn T~ 60 unit.__ Opdimu
Method ing Data Run:_ EPR %
Date: “ [4F
- Meter Box__ HS5 G »%Q Meter Y_ 1O I19s Filter #l')::g&") / 205_2@ ngx;ljgi
| Py Filter/O-Ring ID #:__ ===~
Pre Test Leak Check: CFM®@ in Hg‘ Filter Size: TFE 1O mm
520 //, £20 Probe ID #:
Post Test Leak Check: w000 CFM@__~ 120 inHg Probe Length: 36 in 55
Time Meter Pitot Tunnel | Meter Gas |
Reading Temp | Temp | Meter Vae
Clock |Elapsed| @) AP | Pg | CB) | CF) | Ab | (inHg
%5 [ 10| 907.899 | 04015 | 6. | Sole
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25 1220 | 71841 o | | 197 97 | 90|0
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80
90
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| | | WST>-Form 9, Pg2, Rev 12/0!
Woodstove Data Sheet #4-1: Initial Filter Pair Tare Weights '

Into Desiccator: Date: 1/10 /19 Time: _j0i{S  By: E %% Front Half A___ Back Half

Menufacturer; Y ALl __Size: 11-5Fm51;1 Lot. No.: T15924#W Grade:EMFA & v HopiZo
Balance Used: Sartorius - Model: (P2248 SN: 24850860
Filter #’s F“;Vr:t 2]?:&- Time | By Se‘;otx.ld Date | Time | By T‘l;;:d Date | Time
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warse, - Pt | 9323 1029 |ese [ 1324 (572 [A™
wiree o PS | 9270 | Y [102 |es |,9320 115w 1AM
P T Checked by L Date: Time:
| " QA Reweigh Balance Room Environmental Conditions
Filter # |WT |Date |Time |By WB (DB |%RH |Date |[Time |By
Py, L 9337] e |08 Fhe A Tws |42 M)y oo £6.5
, e Lz M [1eo¥ |3 s (90 4D [®fein|i23 |&Es5
p1ib [ 9320] el 1607 iw 5;: LS :7 ?}t/jfj?ffgz @s{i& |
- 0 |, i | Il | S B [ by | ¢ Y
ploG]. 9324 fte lﬁ_f e ] -937‘ ‘ 4mlf ! ) %1!‘1 y 1A
Date : q IB/I‘J Sfali? q[l\“j @e!:@fﬁ% '

Post Weighing 0.0000g ~ O«woo  0.0000 0,0000 0,000

Scale Chock  100.0000g .99 9992 94k  9949U




WST5-Form 9, Pg3, Rev 12/09

Woodstove Data Sheet #4-2: Initial Beaker Weights ( Tare Weights)

320 /1

JH
Into Dessicator: Date ’:5/§I / |4 Time [®oco

By ﬁ!m

Balance Used: Sartorlus

Model: CP2248

SN:24850860

2014 99/3 .
B;{r F;;it Date | Time | By Se%pfd Dateﬁlme By -T:];/:d Date | Time | By
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Woodstove Data Sheet #4-1: Initial Filter Weights ( Tare Weights)

Into Dessicator: Dateg/ﬂ//k Time 19/ 2 By A™  Front Half X Back Half

Sizew } 10 mm LotNo.: T |S924IFW Grade: EMFA 8 wwm
SN: 24850860

Manufacturer: Pﬂr I ,

Balance Used: Sartorius

Model: CP2248

WST5-Form 9, Pg2, Rev 12/09
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‘ WST5-Form 9, Pg3, Rev 12/09
Woodstove Data Sheet #4-2: Initial Beaker Weights ( Tare Weights) ‘

Into Dessicator: Date !1'3[9!/)(7 Time _5%@ By fi7H

Balance Used: Sartorius Model: CP224S SN:24850860

. QO e ath | —
B;{r_ F‘I;Stt Date | Time { By Sq‘(;]ptnd Date | Time | By Third Date | Time | By .
o | 10,5364 | v [3 [uias [MM]70.5370 |"fzz|094 | 70,5368 )i/ &| b0 | g
60 ' ' o

1865 | Amy

Wl 10,6354 |15 [ V24 [am]70.3303 Tl ormloi] B, 6355 | Je3
0\ 70,8353 [7/zs| 0874 Bud S 4 [ éﬂ%%ﬁ_ i
62 [48.533] [u[3 16 B (B8, 1330) [/a7]0904] 9ud Thel.s T-Hewel EPB L 7~
LAY L | . _ 1
My b3 [T, GRER [ 3 108 [Mm|GD, (025D 2zlod o\ SuuiTrdlon T Al | EPACL T/

=

Date: Time;

Checked by_: . -
QA Reweigh | Balance Room Environmental Conditions
Beaker|WT. |Date |Time |By = | WB |DB  |%RH |Datg Time By
" 5o |90 | HB_ [n]3 |i028 | #M
nfee
/a3 |-
/15
{2
st nd _ 3rd . 4th . Sth
 Date wfafe iy e wlasfi oo

. a0 ¢.000Q o OO0 Q 9,000 v

‘Post Weighing 0.0000g 9,0000
si’ile Chgck 100.0000g ﬁ‘?.ﬁ?"tgg 54,7492, 0%z 94999% 94499 qqqg

R?avh{



- w
.:\.Km:u esepol »,w:s oy (o " ?
= E\.NS £5e .| jusmne) ¥ A | M IBUL | #I9d | req
(41 €
w1 OW| /20 b |l | Rozi|ogfu] T
o1 el 391 we liwy | senf bt I
6 uoIssag :
Hi% | 90 | 9M | 49 |owi | e | o o Ad |y TeuLT | #19eay | AeQ
‘ MS1PM
8 %@
SUONIPHO)) [EIIINUOIIAN W00y 2[RI SHONIPUG)) [RIUIMUONAUY WOOY LIS B TEUL] E.w_okvm vO
N
A
Ag | ammxy, | 9are(q paIy L Aq | sum], | Myeq puodag Ag | swy, | ajeq sang Aq | owny, |9yeq | sssoq ouy | # IOMI
SIBIap 191 [eutd
‘ »\.\\ltll]ﬁll'l\l—l} . . - -
g | erlPeh, L2 8 0L Wi SEu| sefu| poeR OL [ MV -zspitl sefa [(ihh 0Ll 19
Aq | swLl | areq Py g, Ag |ami], | ayeq puocdey Ag awi), | e Isaq ag {ou] | ;}yEQq ojug 19462y
01701 59 1 84 '6 WIOI-CISM SHYSIOM Ia¥Eg [eul | _ - otSe s
ENETEE 721w [t oy %3,«%.,;10
2 Wg 3 #umy

Rt dde

f

W) -

SIYSIIAA [EUL] JUEISUO)) :$-pi 13YG BIB(] FA0)SPOOA u.“ fdﬁ m ,@g\%\&dﬁ ?QJ g -
, ) ‘ w O m

!




FABEG

{

3 L
16| 251 73| v&| G aﬁs 9
b | k9] 5 [wig]tent] W] s
W W) 1%% m‘g& um&ﬁ m&ﬁ. @w@ﬁ Mmm 1. ¥ Ag ey | #a9pq | sseq
u gh| Lo v [ss2|8sel| L] €
T LA ol A5 [WERROZT G t \
o Lo O | A5 [t [O%T] 7 1 VI[ed77980] (g [iilk
lmuv| aa | am | s |own | oeq P A | i reug | #aoqeey | aveq
8 210 T EEA {lob
SHOIPUO)) [EIUIWMOITAWT VHOOY I[EIS STONIPUO)) [EJUIMUO.HAUY WO0Y LIS WS1ap TeuL] (gSoMdy VO
bl
\
N
. _ \\}IAPE/; - ) . i ) ‘ - , —
Y| Caf 2o\ PAIK" V73| 20| Tl T8ZE" wgi | 1= /6| eoeb’ | W§| W | Ful GRoh Qoid |2
Ag | suny, | aeq | \ pumy .| Aq | ewnp puoag Ag | ewny [ afeq ysag Ag | vy, | oreq | stssoq oyuy | gaopy
SIHB1OAN JOYE] [WUI
N\
N
Y SEH| 9L, (8397 L apl WY stbi |2 [ | 4897 89| 52| 0P | Lo [ TOPT B vl orie| @76 Ba7 0% §
Ag [oeuny [3eq | ——pAqL auyy, [req puodag Ag | auuy, | areq sy Ag | suuy | 93EQ ojuy aNEag
01/01 AW 1 34 ‘6 WHOA-STSAN SIBA Joveayg [eulg _ z
TIIET B aeq N@ﬁ 0&
VS gy ST [BUL] JUEISTO)) $-p# 199YS BIB(T JA0ISPOOA




. L
9
AR ARAALTA AT A
jwommmoy | &'k, | k% | §5 | WY | hThd q@m%w 4 Ad | qeuld | #191 | aeQ
A | A 57| AS| WpICCRIl bife] € :
T ghl L] s | 953|85%1| &y (4 .
o1 bl LI XS | vE oin| Diel T | QRSUE 68 | 4k
6 uoISSag .W_ oC
Hi% | 90 | am | g |omy | oed | gog A | reund | #1oqeeq | aea
8 {lot T
SUOIIPUO)) [EJUSTIUOIAU WO0Y LIS STOIJIPUO)) [EJUIWUOIIAUY WOOY EIS 1qS19p [BUL] sqSeaay VO
bl
W R 2 T TG 1553] 207 Tfu] 1P Yo Ui Z (70| 3952 || witl el ARG [ 22d 1
Ag | ewmry, | ;e( //_w L.~ | Ag | emy | ayeq | puoseg Ag | swmp | ®eq 3SaLg Ag | smxy, [oreq | sissaq oyuy | # aopg
= S 1oL eI
| Sb |7/ | Ol IS D WY [k | /6| bBS[S&| 52| 1097 | L]b| bZoT<S Wil WG| 96| 505165 5G
Ag [ouny | ;eq Varqg ag [omu], | opeq PU0dIY ag au], | aeQq psag Ag |sun) | aeq ojuy aaeayg
01/0T 2°d 1 3d 6 og-6ISM SISoA) Joveag [Eul] .
ITETEERLL %E -
AR EERELY SIYSOAA [LUL] JUBISTO)) :C-pi 190 BIB(] FA0ISPOOAL

ew._ic.. .%QO nun




Train 1 Woodstove Particulate Unit: Op71MmuUM

Catch Processing Sheet Run: 04 24— Train i
Woodstove Data Sheet #5 . Date: § J5 /17
T Technicians:_£5% &35

ASTM E 2515/ EPA M5l
£ Rgized 11715 - Data Sheet #5

0-60 Minutes:

Filters: N R

Filter# Fronty: €(7C  Beaker#: 3 Finalwes b9, 0699 4~
TareWt: __ %50 ¢ m__ (O Tare Wt.: @*Q LeGZ ,
Filter # (Rear): Desiccant: Acetone Net Wt.: R 003 5 g

Tare Wt.: g Beaker Tare Wt,. Check: C@ &5@ Y g

0-60 Minute Combined Filter Final Weight: 33 B2 g~
0-60 Minute Combined Filter Tare Weight: __ 356 g~
0-60 Minute Combined Net Catch Weight: 00 2 (ﬁ g

60 Minutes Plus:

Filter # (Front): ¥ {27 Beaker #: % ;g FinalWt.: S3, 1SHO ¢ '
Tare Wt.: __, cm@ t g ml Z O Tare Wt.: E}”ﬁ \ | & _g
Filter # (Rear): —— Desiccant: Acetone Net Wt.: Nel®) He g -~
Tare Wt.: - g Beaker Tare Wt. Check: 53 |4 & | g

60 Minute Plus Combined Filter Final Weight: ~__, 946 | g~

60 Minute Plus Combined Filter Tare Weight: _, 928"}

60 Minute Plus Combined Net Catch Weight: _, O \"} 4 g~

Acetone Blank Calculation: Blank Date: J2{{1/)> Blank Beaker # 6/ Desiccant: 50 ml Acetone
Final Wt.: 30, 8359 g - Tare Wt.: 30, 83 Sﬁ g = Net Catch Wt.: =0Q.0001 & @.0000 g

Net Catch Weight: ©.000C g/ 50 ml Acetone = _, 3¢z g/ml Acetone Blank Residual Value
0-60 Minute Acetone Residue Value Calculation:
(@ zlvie's) g/ml Acetone)( ___{»C ml Acetone) = | OO & g Residue Value

60 Minute Plus Acetone Residue Value Calculation:

(L0008 g/ml Acetone)( __ [0 mlAcetone) = | eopapy e g Residue Value
Total Particulate Catch Calculations: 7 0-60 Minute 60 Minute Plus
Combined Filter Net Catch Weight: | 002 b g/ yE 0134 ¢ 4
Acetone Wash Catch Weight: L0025 g L0048, o
Less Acetone Residual Value: 0000 ¢ - Do
Equals Net Acetone Wash Catch: 0035 g 4 o0 g
" Total Net Catch (Combined Filter + Acetone Cateh): . 0061 g / 0992 ¢
6./ mg / 22.2 mg ©

Total Train 1 Net Catch (0-60 Minute + 60 Minute Plus Catches): 78 o2 mg /
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' . : E“Tﬂg% Unit:_ o f‘?‘mm A
Method 5G Particulate Samplinig Data Run:_EON o \
_ Date: 9 18 L1
- MeterBox____ 9 /{ -/3’? MeterY ! 98 qT Filter #1": g(?F) F!}a(;f ?I{) Rgg’gls
0! / np s Filter/O-Ring ID #;
Pre Test Leak Check:_« 2O Ll CFM@_— 16, 7% i Hg Fllter Size: T FL 1/ mm
YRS ProbeID#:__ =™
Post Test Leak Check: Loods” VRS CFM@ jde! § inHg ProbeLengthZ & in_ 5%
Time Meter Pitot Tunnel | Meter Gas
_ Reading Temp | Temp | Meter Vac
Clock |Elapsed|  @DE) AP | pg | B | CF) | Ah | (inHp
45 | 0 | He4. Boo | o407 85 | LB | .BS |-ZO
&% 10 19, 2% 040 85" | 9 85 | -0
1705 | 20 |4q4, 7 | .0Ya 8L _|71.5 | .85 |-2.0
1% | 30 479, 4K 040 87 | M.$| ,85-2.9
25 | 40 |4y3q. BL{ | oMo 8% |72.5 |.85 2.0
25 | 50 439,289 | .oyo 8% 735 1.5 |-2.0
us | (60) [4ad.y 20 | 040 9o f7‘;¥ 85|20
55 | 1 | 494.4 2 0 AU 1.5 | .88 | -2©
1205 | 80 |zl YLB | 040 42 | 9L | 85| -2.°
5] 90 509,53 | o4 92| 76 | 35 | -2
o5 | V00| s 890 | oHo L9 | 75| 85 | -20
25| W0 | 519, LUl o0 9% (77 | & |-2.0
5 (@) |5y, 73 |.0HO % | 6 | .85 |-2®
55 [ 130 52?%.“7%‘7 (OH 4% | v§ 85 | -2
o5 | 0 |5, 879 O 92 |985 | .85 |-2©
15| 150 ‘528 884 ,040 92 | 79 | .85 |-20
28 | 160 | 245087 040 qy. | 8o | 85 [-2.9
35 | 550.484 o4O 99 | 8o | .85 | 2
ns| (80 555287 | .040 9% | 80 |.85 |-2.0
S| 190 | S,,034| 040 1194 | Bos | .85 | ~2.0
BP
o0 29,81 doe 2 H Pre Test Filter Tare End of Test Weig{:t
Lo 28 5[ 7= %.42 Weight Check F,95¢F R
L? : !"ﬁ f{_&?j_gz_
ai_%ﬂﬁ_Am—z&ﬂg__ 8351

VDRI E



T2

Method 5G Particulate Sampling Data

Unit: Oﬁ? AT

Run: [:P@. 2z
Date: q‘/!&'//?*-

Page: 2 of 2. Revi12/15

MeterBox__ & 11-/1] Meter Y_ 01 B4 Filter #'s: F)_L121 __(R)_f12]
Mol 10 2% iy Filter/O-Ring ID #:
Pre Test Leak Check: RIS CFM@_"" 2z fg in Hg Filter Slze WE ” Omm
.3\,\35” SL‘Q Probe ID #: —
Post Test Leak Check: - 0028 CFM@_ "~ |3,5 inHg Probe Length: 2(o in S5
Time Meter Pitot Tunnel | Meter Gas |
Reading ' Temp | Temp | Meter Vac
Clock |Elapsed| (@G AP | Pg | B | CH) | Ab | (inHg
(sp5 |90 | 5,548 | of° 95 | 8l _|.85 |-2.°
(5 1210 | §90,5%% | «oHO Yo | 8l 85 [-2.0
25 | 920 | 57568 | o4O 97 | 8- | 85| -2.9
35 | 930 | 580, TH | o4O 17 g2 85 | -2.°
s (240 | 585 8LB | .HO ag | 82 | .85 |-2.©
55 | 250 | 590,953 | o4O 86 | & | .85 -2.®
oS | 260 | 8940t | o4O 94 | 82 | 85 |-2.0
s | 970 | Lol Ve |LeHe | 100 | 825 |.85 |-2.0
25" | 980 | lole. 299 | oM© o0 | 825 | .85 |-2.0
26 | 290 | pi\ouee |20 jod | 8% | .85 |-2.0
U5 |(300) | i US| M0 o~ | 85 | 85| -2.0
so | 210 | (2 LSL | 0% jf | 85 | .85 |-2.©
1705 | 420 Lp2le\ BoH oHO | Ol 223 | 85 |-2e
15 330 | 1pA), 935 | o4O [©8 | 83.S | 85 |-20
we | 440 | 1,37 o4l o4O 18 1835 | 85 [-?>
251 550, | (442156 LUHO (09 | §2.5 | .85 |-2.©
43 fW L) 28 | 04O 109 82.5] .85 |-20
80
90
BP
_00 2 JoD 2848 Pre Test Filter Tare End of Test Weight
A ﬁﬁ? L LBMHY ;?Veight Check F R
. R, Gﬁﬁ’ e .
QI:% EZﬁ,ﬁLﬁ Avg.= 8.4l inHg” J3E]
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Train 2/ Room Blank Woodstove Unit:__(?ﬁ 41 YL A

- Particulate Catch Processing Sheet Run: E¢4- Train
Woodstove Data Sheet #5 T2 Date:_¢ /5 /13
ASTM E 2515/ EPA M5G-1 Technicians: A}Y ESS
Revised 11715 - Data Sheet #5A ‘

Filter # (Front): E |4 / Beaker # BD Final Wt.: », J F00 g
TareWt.: {35 | g ml LD Tare Wt.: ?Oa ‘:}";8 "‘?’# g <
Filter # (Rear): ' Desiccant: Acetone Net Wt.: LQUS53
Tare Wt.: g Beaker Tare Wt,. Check:_ 10, 1BHS
Combined Filter Final Weight: _, 9552 g~ '
Combined Filter Tare Weight: __, 135 | g’
‘Combined Net Catch Weight: 0 20 | g -~

Acetone Blank Calculation: Blank Date: IQ-I 19 [ l« Blank Beaker#: ¢! Desiccant: 50 ml Acetone
Final Wt.: 0, %352  g-Tare Wt.: ¥0.9353 g =Net Catch Wt.: =0.0%¢! » 0, 0000 ¢

Net Catch Weight: _, 0009 g/ 50 ml Acetone = yoege  g/ml Acetone Blank Residual Value
Acetone Residue Value Calculation:

(. bowea g/ml Acetone)(__ &Y mlAcetone) =, S0 g Residue Value

Total Particulate Catch Calculations:

Combined Filter Net Catch Weight: 020 |l g

Acetone Wash Catch Weight: 0083 g -~

Less Acetone Residual Value: -.00 g

Equals Net Acetone Wash Catch: Lovdd g 7

Total Net Catch (Combined Filter + Acetone Catch): 0954 g -

5.4 mg v
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' : | ] 3 | Unit: O f}immM
Method 5G Particulate Sampling Data Run:_EPR 4=

Date: G /5 /™%
Page: /[ of 2. Rev12/15

- Meter Box "-TZ AL gos :5 MeterYj @.C?@;? ks Filter #'s: (F)RE | t (R)_rmm

5008 /(30085 =.00005 Cr L Filter/O-Ring ID #:
Pre Test Leak Check: . 0 © |8 CFM@_ 2l.0 in Hgl Filter Size: 1 F'E 1O mm
L YQoG ‘L{oo?s-s.ooal Crrn ProbeID #: ™™ |
Post Test Leak Check: ;8/€  CFM@_ ~ / 80 inHg ProbeLength: = in i/ iz
Time " Meter : P tOt_ Tunnel | Meter | Gas
Readin Temp | Temp | Meter Vac
Clock |Elapsed| (@) AP pg | CF) | CFH | Ah | (inHg)
Hus| o | 13200 | | 7| .~ W®s )2 |-/
ss| 10 [ ), 4be5 | ] 69 .2 =S
jz05 | 20 | 1,608Y4 | DS .42 |=[.§ |
qs | 30 | 1150F | B a2 | ~S
- [ 893F | | M2 |—LG
7,0353 78 |12 |-1S
2 1116 3S [ 12]-/5
2.3193 '- | 76 (14 | =15
7 41 =7 | W2 |5
1243 1738 L5
2, %84 | ' 2B A =LS
HE 3,094 79 | A2 [~].5
55| B 13, [bbY | 798 1.2 |- 1.5
Iyog W 830778 ] , g0 1,/2 -5
T BENET o ‘s % 8o [.I12|-15
05| teo |8.5862 30,51.12 |- 1.8
35 [0 (39289 | 80.5 | (T [-1lS
S |88 [3.8692 HEEN) gl .2 =€
g5 190 (4. 0048 ﬂ- 8l .12 [=\§
BP
00 2857, 3p0 2648 Pre Test Filter Tare End of Test Weight
Lo 288t Jto 29 4F Weight Check FMIUL R
125 28,57 F____ |
R HLIF
H ’ N6

éi?‘% ﬁﬁmg-?ﬁm—q in He’

oo if



- Unit: Oml*‘r PO

Method 5G Particulate Sampling Data Run: P8 2.,
Date:_9 /5 fr B~
Page: 2 of "2 Rev12/15

- Meter Box__ /J\,eumj MeterY O Qéﬁ b Filter #'s: (F)_RE 17 (R)
,%«38 / Yoot - 00005 Ty ' Filter/O-Ring ID #:__~ """
Pre Test Leak Cheek: Q0 (8 CFM@ ~21.0 inHg Filter Size: J1°E /O mm

Hoole/ Yo cael ene ProbeID#: =
lr(l)st Test/ie:{i Check: CFM@ ~13.0 inHg Probe Length: —in » /{;.#.
Lime ~ Meter _Ditot Tunnel | Meter | Gas
Reading ' Temp | Temp | Meter Vac
Clock |Elapsed| @)@ | ap | pg | CH | CH | Ab | (inHy
505 a0 |4, ]50Y | | | |95 [0 |-kS
\$ [ 210 [y 8908 | 84 1./2 |-45
25 |90 |4 4313 | 8 | AL 1-19 |
35 | 9% | S5T19 'g s .12 |-1.8
ORI ; 8.5 | 2 |=/a5
g | 950 | 4,859 | ‘ 25| /L | -1,5
[p0% | 460 1/!&{9]35“» ; @3'3’ A *Z.Sﬁ
is | S 340 ] ,? 835,12 |~)5 |
25 (280 [§AFHT | | 8 12|15
ag [ g% (G419 || 1 83S |12 -)S
kS (200) 15,5568 f; 1~ 1§88 1% rS
|50 56a68 || ] ©3,5] 12|15
705|300 |5 R3TY e 1635 1,14 |~).8
(s |0 (59738 [ 1835012 [-IS
05 | S0 é‘ll%_% i PGy |~
o5 [ 30 |(,7 588 Vol [ easler2 ]~
13 1800|6393 V8 [)2]-L8
70 A ! )
80 - | ( . i
% T
i 28.52 % g Filter T End of Test Weigh
e e ABT Weght Chock 1 Eag R
2 185 L F__ |
(30 @ Y R . MLY
MO 9849 Avg. = 22 19{2 in Hg” ‘ MHAS
y 0219
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unit._ Opdimum
Run: [~ Train ~2
Date: 9 /Z /) #
Technicians: A1 =58
Revised 11/15 - Data Sheet #5A

Train 2/ Room Blank Woodstove
Particulate Catch Processing Sheet |
Woodstove Data Sheet #5
ASTM E 2515/ EPA M5G-1

Filters:

Filter # (Front): @9 | Beaker;é’e 35 Fmawe: 92,2030 -~
Tare Wt.: _ . '-I&ij g ml 30 Tare Wt.: 53&3@ 08 g —
Filter # (Rear): Desiccant: Acetone Net Wt.: L0027 ¢

Tare Wt.: g Beaker Tare Wt,. Check: 53 ,Q 6 1 o g

Combined Filter Final Weight: __, H} [ 2, g

Combined Filter Tare Weight: __ TG o

‘Combined Net Catch Weight: . OO ' ?’ g

Acetone Blank Calculation: Blank Date: (%2 t 1% Z! = Blank Beaker #: 4 / Desiccant: 50 ml Acetone
Final Wt.: 30, %57 g-Tare Wt.: $0.©3%"%  g=Net Catch Wt.: 0,000/ = 0.0000 ¢

Net Catch Weight: ,00c1) g/ 50 ml Acetone = ' -g/ml Acetone Blank Residnal Value
Acetone Residue Value Calculation:

(000>  g/ml Acetone)(_E0 ___ml Acetone) = o] o] g Residuc Value

Total Particulate Catch Calculations:

Combined Filter Net Catch Weight: HOONY g

Acetone Wash Catch Weight: 0042 g

Less Acetone Residual Value: - 0000 g

Equals Net Acetone Wash Catch: , 0092, ¢

Total Net Catch (Combined Filter + Acetone Catch): 008Y ¢

29 mg
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THE PRIMARY AIR CONTROL SETTINGS
TO BE USED DURING TESTING ARE
SHOWN ABOVE. SET THE AIR CONTROL
SO THAT THE FORWARD EDGE OF THE
CONTROL IS ALIGNED WITH THE LINES
FOR EACH SETTING AS IS SHOWN
ABOVE FOR THE LOW BURN SETTING.



OPERATION OF THE OPTIMUM
DENSIFIED FUEL LOG STOVE.

The Optimum was operated according to the manufacturer’s
written instructions. (See the second page in the Manual
Section.) As agreed upon, these instructions were changed for
this test run. The primary air control (PAC) was adjusted for
each test segment as per the revised written instructions.

COMMENT :

As noted in the cover letter to Dr Sanchez in the front of this
report, this unit is the first unit that burns densified fuel
logs to be EPA certification tested and that it combines
features found in both wood and pellet stoves, making the unit
an “outside of the box” hybrid”. That in and of itself creates
some issues for those who are conducting the tests because the
unit is a batch, gravity fed appliance with a combustion air fan
that has only 1 speed.

What follows is basically a repeat of the information provided
under Note 1 on the first page in the Data Summary Section that
is titled

WOOD BURNING HEATERS UNIT: 509 OPTIMUM Densified Fuel Log Stove

Test Method 28R for Certification and Auditing of Wood Heaters.
Pall 110 mm TX-40 EMFAB TFE coated filters were required and
used for this test run. (See letter from Stef Johnson, EPA/
OAQPS dated 22 August 2017. A copy of this letter is in the
Introduction Section.)

There is no test run in Dry Burn Rate (BDR) Category 1 (<0.80
kg/h) because the unit’s dry burn rate is controlled by its
primary air control and combustion air fan, the density and size
{(diameter) of the fuel logs themselves, the amount of fuel
remaining in the feed tube at any given time and how the fuel
logs “settle” in the feed tube. The logs are gravity fed and
logs can “warp” due to heat and moisture content and hang up in
the feed tube which slows the DBR. The weight of the logs left
in the feed tube also affects the feed rate because the weight
pressing down from above is what causes the burning end of a log
to disintegrate into smaller pieces, i.e., the more weight, the
faster the disintegration, which allows more unburnt fuel to
drop into the combustion chamber. The DBR data for this
Reversed Test Segment scenario reflects this. When the “Low"”
burn test segment was started, the urit had been burning for a
little over 75 minutes (~15 minutes for ignition on High and 60



minutes for Preburn on Low). Fuel logs were added to the unit
before ignition, so preburn and the first part of the 180
minute Low burn test segment were run without any additional
fuel being added. At 109:00 minutes into the test a 7.4 1b log
was added because the dry burn rate had decreased substantially.
Unfortunately by the time the log was added the stove had lost a
considerable amount of “momentum”, so the DBR did not pick up
until a second 7.4 1b log was added at 159:00 minutes, just
before the end of the Low burn segment. At 180 minutes the
Primary air control was adjusted to the Medium setting and the
Medium test segment began. The logs “dropped” twice during the
Medium test segment. At the end of the Medium segment, the
Primary air control was adjusted to the “High” burn setting. No
additional fuel was added during either the Medium or High burn
test segments.

So what controls the DBR in this unit is the combination of
(1.) the amount of fuel left in the feed tube, (2.) the primary
air control setting and (3.) the amount of time the unit has
been burning at a given setting. It quickly becomes evident
that the amount of time the unit has been burning at any given
setting will initially see a heat build up and an increase in
the DER followed by a decrease in heat and a decrease in the
DBR.



Wood Density Determination Unit: Oo "\ ML A

Woodstove Test Data Sheet #11 Run#: E' Pa 2
Date: 9 /§ I iF
Technician: A
. Rev 5/10
Wood Piece: Nominal Dimensions: X ' X
Depth (D): cm
Width (W): cm
Length(L): cm
cm LengthX=__ ___cm
cm
cm Volume: ‘ cm’
DxWxL)
Room Temperature: °F Correction Factor:
Meter Readings Corrected for température: Yes No
Note: Record Moisture Meter readings to the nearest 0.5% or 0.1%
‘ Uncor Cor Avg % Moisture (Dry) - %
Top: _ % | .
Bottom: %| Avg % Moisture (Wet)____ %,
Side: - % Scale: Leveled In /1:" Out /: _
X: % Zeroed: In__ v Out pd
Wet Weight: g Dry Weight: g T wse W‘\ﬁ—ﬂ#f cold
% Moisture Dried Basis: % ' bedecrl
([1 —(Dry Wt/Wet Wt)] X 100)
Density = af ‘ cm’ = g/cm3
(dry wt) (volume) -
Date Time Temp '
Into Dryer QI‘BIW /256 f90 o W“"a
Out of Dryer ?/I‘?/ I  [522. 2t5  oF
(Minimum Time in Dryer: 24 hrs.)
/
Pellet Fuel Moisture Content Determintation L.n g Beflet Name: M. Tdo ke E}\pwm L) L

Tare Beaker Wt. # G0 - 109468 ¢ ko 0§ Pellet Manufacturer: N. Thohs B Nﬂ-ﬂ?w loj
Pellet Grade: M4 /

Wetwt_ 142.4124 - 1015363 g= '"-HBB&G g

Gross Wet Wi.  Tare Beaker Wt. Net Wet Wi.

Dry Wt 128,386 - 30,9368 g= L% 3508 /J ~
Gross Dry Wt.  Tare Beaker Wt Net Dry Wt,

% Moisturc Wet Basis: 56128 Y% /

[1 — (Net Dry Wt./Net Wet Wt.)] X 100



MYREN CONSULTING, INC. unit  Opdmum
ASTM E2779 Densified Fuel Heater Eqns. Run#: V4 7.
Forms/ Densified Fuel Stoves/ Eqns. Date: __%/s /)%
Rev 6. 4.20.17 P. 1 of 2 Tech: _ AM

ASTM E2779 EQN 1: Kilograms/ Pounds of dry fuel burnt, db (Revised)

Note: EQN 1 assumes that no fuel will be added to the unit while it is being tested.
That was not possible with the Optimum because of the unit's dry burn rate, i.e., the
stove will run out of fuel and go out if one does not add fuel to the unit sometime
during the 6 hour integrated test. So the Maa» (the dry mass of the fuel burnt) equals
the total of the pounds of fuel burnt (Msw: during each 5 minute sampling interval, in
this case 18.9 Ibs. , minus the moisture content, in this case 5.6128%

Meap = (Mean)(100)/(100 + FM)
FM = Qverage fuel moisture content of test fuel, % wet basis, 5.6128%.

Meds = weight of the fuel burned duri)g the test run, dry basis, kg(lh), 18.9.
Msas = (/7. { 1bs )(100)/(100+5.0!28 ) = 18,0349 Ibs / 2.2046 Ibs/ kg = 8.203 kg

ASTM EQN2: Kilograms/ Pounds of Dry Fuel Burnt During a Test Segment (S1), db

Note: Again, do to the way this stove burns and the need to add fuel at some point (or
points) during a test run, so the Msvai (the dry mass of the fuel bumnt during each
sampling interval) equais the total of the pounds of fuel burnt during each 5 minute
sampling interval for each test segment minus the moisture content, in this case
5.6128%

Mesiar = (Mssiwb — Mseswn)(100)/(100+FM) (Revised)

i = test run segment in accordance with the “Reversed Test Segment” sequence found
in 9.4 Table 1 that was agreed upon for this test run.

Test Segment 1 (Low): 0-180 minutes: X

Masias =(_7.3_ Ibs.)(100)/(100+5.¢ 128 ) = (. %120 Ibs/ 2.2046 Ibs/kg = 5./35) kg
Test Segment 2 (Medium): 180-300 minutes:

Meszan =(_ % L 1bs.)(100)/(100+5.6/23 ) = £,8\FY Ibs/ 2.2046 Ibsikg = 30%3kg A
Test Segment 3 (High): 300-360 minutes: X

Masaas = (44 Ibs.)(100)/(100+ 5.0 /78) = 43555 Ibs/ 2.2046 Ibs/kg = ' 1 ¥ Fkg ¥




MYREN CONSULTING, INC. Unit: __ Opdimuem

ASTM E2779 Densified Fuel Heater Eqns Run#: 500 7

Forms/ Densified Fuel Stoves/ Eqns. Date: 2 /E/IF

Rev 6 4.20.17 P. 2 of 2 Tech: A

ASTM EQN 3: Average Dry Burn Rate BR (DBR)
BR (DBR) = (60( Mgub))/0

BR (DBR) = Average dry burn rate over the full integrated test run, kg/h (ib/h),
where :

© = total length of full integrated test run, min.

Mea» = the total mass of fug{ burnt, dry basis, kg (Ib.)

X
BR (DBR) = (60(__3.903 kgy_ 3L =_ 1.34%)  kgh X

ASTM EQN 4: Average Dry Burn Rate (DBR) over a Test Segment i, kg/h(lb/h)
BR (DBR)s; = (60( Mgian))/0

BR (DBR)s; = Average dry burn rate over test run segment i, kg/h (Ib/h)

where

Os; = total length of test segment i, min.

Mzeiss = the total mass of fuel burnt dry basis, kg (ib.) during each test segment, i.

Test Segment 1 (Low): 0-18 inutes : ‘
BR (DBR)s: = (60(_3, 1353 /E:;; IBo D= LOYE kgh ~<
Test Segment 2 (Medium): 180-300 minutes ‘

BR (DBR)s2 = (60( 9.0128 “ gy 120 N = L,SHb kgth <
Test Segment 3 (High) : 300-360 minutes

BR (DBR)ss = (60(_\, 'iﬁ?’-f kg 2 % = 1YIEY kgn —
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WST6-Form 8 Rev 12409
Pre and Post Test Zero/Span Check
Woodstove Data Sh et # 15-1

Site: Myren Consulting, Colville, WA Date: Q‘ 5‘ Analyte:;__CO,

Source: ;@m% TN | Run #: ﬁ’f:’f’g’
Zero Cyl #: DO‘T‘&Q{} 22065 Conc.00.0 %_CO, Cyl Press:__| § 30 psi
| Certified By:_{ )vewire,. Date;__ 2 /) M
Span Cyl#: _Fl » Dy W i L 0, Cyl Press: 200 - psi
Certified By:_Lygyicl | oe \ﬁﬁ ey | B 1 Date:_ 4 / ‘!5[/ oy
Analyzer: Make:_Horiba _ Model: PIR-2000 %N 607024

Range: _0-25.0% CO, Analyzer Output: __ 0~ 1.0 v.
Flow: 15 SCFH  Messured By: Rotameter: X Flowmeter:

EPA Span Values—- 25.0% CO,
EPA Coutrol Limits = £ 2,5% of 25.0% COz % 0.625% CO,

PreRun Audit: By:. AT N \:{mm Time:__ 1{ O A Temp: : b1 °.F‘]
Audit Results
Point Expected&Responsé | Actual Response + Conc., A%
#o Meter DVM | % |Meter{ DVM| % Difference
Zero 000 | 00.0 | 00.0 | 000|000 |83 $0.1686% | 40,6
Span . HEE [ 985 | 1AM5 (4], 0 | 495 139 « 0. 17606 ~1.0%
Comments:
il
Post Run Audit: By: ;‘?&‘@ _Time: Sé Temp: Zé
[ ¢ Audit Results
Point Expected Response | Actual Response + Cone. o
# Meter |DVM | % |Meter| DVM| % Difference A%
Zero 00.0 | 00.0 | 00.0 |0, 0,00 44335 40, 1434 O VR
Span 18,5 | 18T NS 48.9 | L 158t 4o ISR |k [ 198
Comments: -
o N
=CONC. Difference = Act % - Exp (Std) % ' N
Zero % Difference (A%) = Act % (ppm) - Exp % (ppm) X 100
Full Scale Value

Span % Difference (A%) = Act % (ppm) ~ Exp % (ppm) X 100

Exp % (ppm)



WST6-Form 8 Rev 2//16
Pre and Post Test Zero/Span Check
Woodstove Data Sheet # 15-3

Site: Myren Consulting, Inc. Lab, Colville, WA Date: ?}5’ }{3 [t Analyte:_ CO

Source: Q@f}"?m WM | Run #: &g L
Zero Oyl #:__1OUT 2AR 22065 Cone.000 % €O CylPressi_161O psi
Certified By: Q’ m,' Date: 2/98 /

Span Cyl#: ER~ O {6 Cone. % CO CylPress:_10¢  psi
Certified By: Lr Qui ;! "T;g E@{’%ﬂ (.@w Date:__ 4 /g 175
Analyzer: Make: California Analytical Instruments Model 200 SN: _1M12002
-Range:__ 0 -10.0 % CO  Analyzer Output: _ 0~ 10.0 V.
Flow: _1.5 scfh ___Measured By: Rotameter: X_ Flowmeter:_

EPA Span Values= _0-5.0 % COor _0-10.0% CO
EPA Control Limits = £ 2.5% of 5.0 % CO =z 0.125 % CO, * 2.5% of 10.0 % CO = 0.250 % CO

Pre Run Audit: By:__ A T3 Muyndm. Time: | (D2 Temp: & | °F
Sl Pre Test Audit Results
Point Expected Response Actual Response + Conc.
# ' : Difference A%
Meter | DVM | % |Meter| DVM %
Zero 00.0 | .000 | 00.0 [0.00 |96:0 |~ODIFH 2 [~-0.01972%|~2,39
Span el |26) (ALl 061 [2b{[254804 [-0.0649] 124G
Comments:
Post Run Audit: By: _?_ c;g; Time:__| E! ?gm Temp:__"7¢
“ Post Test Audit Results
Point Expected Response Actual Response + Conc.
# Difference A%
. Meter | DYM| % |Meter| DVM %
Zero 00.0 | .000 [00.0 0.1t [04Z-[10,09870 [+004890 [-/14¢
Span 061 [96[ 190 N297]296 208948 Jro08249 {416
Comments:

+Conc. Difference = Act % - Exp (Std) %

~ Zero % Difference (A%) = Act % (ppm) — Exp % (ppm) X 100
Full Scale Value

‘ Span % Difference (A%) = Act % (ppm) — Exp % (ppm) X 100
Exp % (ppm)




Quality Checks Unit: €1 Og}-fm LA
Woodstove Data Sheet #16 Run: PR 2
Date:q /.§ [ 801 %
Technicians: A7 g9
WST6-Form3, Rev 6/11

Thermocouple Check (at ambient): T/C # 1; (ﬂé{ °F, T/IC#2: — °F
T/IC#3:. — °F; T/C # 4: °F, T/IC#5: —— °F;
T/C #6: - °F; TIC#7.; - °F, T/IC#8.__ =~ °F;
TC#9: W% °F TIC#10.___8  °F; TIC#11:~ 248  °F

TIC#12,_ 28 °F; TIC#13:__[oY F. TIC#14: &§  °F;
T/C #15:__e%) R, T/C # 16: ;2 TIC#17: (o4 °F:

TIC#18__ &2 °F T/C #19: F, TIC#20:__(o&5 °F,
T/C#21: = °F;, TIC #22: — °F, T/C #23: - °F;
T/C # 24: — °F; T/C #25: " °F; T/C#26: °F;

Comments T/e 3¢ !l Hot poxhuvmed gn T/L4 12, bucved ol TAE Y, ko Jecd

T 2 je Bucked lood My /AN Bucke iced
Thermocouple Readout: Pretest Zero/Span Check and Calibration:

Zero Adjh Post Test Check ' %Difference
(0°F): 0 °F to: T °F Zero (0°F): | °F
Span e Adg - Span

@000°F).__ 1992 F 1o 2000 °F (2000°F). P07 op

(Allowable % Difference = 1.5%. Use Formulas on Woodstove Data Sheet #15 to calculate %

Difference, % Difference calculated in degrees absolute.)

Thermocouple Readout Pretest Linearity Check

0F= D °F, 20006=__ 20! °F; 400°F= 294 °F
600°F=__ [g0)  °F; 800°F=__gol  °F; 1000°F=__JopD  °F
12000 = _}\98 _ °F; 1400°F=_ 1294  °F; 1600°F=_|[s00  °F
1800°F=_ [B gD °F; 2000°F= 200D °F |
Combustion Gas (COz, 0, , CO) Train Leak Check: ~ Pre o/ . pos oK/ %

Draft (Static) Gauge Zero Check: Pre_ ot/ % Post_ok- v Z,ﬁ%

Scale Check Pre (Wt #'s): 525.5 = 520.5 = £ .0\bs okt )’ 20
Post (Wt, #5). 529 e = 524 Lo = 5.01bs, 02/%

Stack Cleaned Prior to the Run: Yes / No

Tunnel Cleaned Prior to the Run:  Yes V/ No




FIREPLACE DATA SHEET #M® 1(-| _ Unit: qul-imu.,m
Quality Checks (revised 2/10) Run #: FPA Z-
Hf Date: ‘?'/S" /17

Ambient Blank Probe Inlet Location 28 # from the bottom of the
hood (Spe¢c = £ 6.6’) and 2--2 7 from the chimney centerline (Spec =
< 3.3).

Dilution Tunnel Draft: Start: .ooe Stop: ,008 Avg.: , pon “H,O

Test Chamber Air Velocity: Start:Zﬁ‘ 4 jf) stop: Zg, C#2 Avg.: ? g‘l £)0 ft/min

Test Chamber Ambient Moisture (AM)/ Relative Hunidity (%RH)

_Start: Wet Bulb_%¢:  Dry Bulb ¥ =3RH g,g%o , ¥AM (%By Vol)__ 7O

Stop: Wet Bulb (,& Dry Bulb =%RH__'}.% ; 3AM (% by Vol) 6/
Avg. %RH |, [3& , ¥AM (% by Vol) 49 % i
\?
Minimum Tunnel Flow For 100% Smoke Capture: Pitot Readi 1=} 353 003
~ Tunnel Flow: H#% dscfm

Fireplace Back Wall Temperature Immediately Prior tc Test Start: Hz A °F

Scale Check: Pre (Wt., #): "‘2?}.5 on '?;zﬁ, ﬁ' s GO lbg /5@ fé:@

Post (Wt L) 9 24,6 Q’é‘}"& £ ‘@ e, ;f,. W'E
Scale Zero Drifit: Pre: —_— lbs. Post: - lbs. Drift: —= 1lbs.
Combustion Gas (CO,, O, &CO) Train Leak Checks: Pre: “&“f ES Post: 3 é 4 U
Draft (Static [P;]) Gauge lLevel and Zero Check: Pre: Q}f o wf::“‘ Post:DF « Lok
THERMOCOUPLE CHECK (@ Ambient): T/C #1: (3 r/C $#2: —
T/C #3: — T/C #4: - T/C #5: — T/C #6:  ——
T/C #7: -~ T/C #8: i T/C #9: T/C #10: & 4]
T/C #11: (0< (ae} T/C #12:__ 25 I T/C #13: _T/C #14: __ B4

T/C #15: § - T/C #16: 59 _ T/C $17:_ { 2. T/C #18: __ &5
T/C #19:__~  T/C #20:__( 2 _ T/C #21: e T[C #$22: e

Thermocouple Readout:
Pretest Zero & Span Check and Calibration Post Test Zero & Span Check
Zero (0° F): © °F Adj to: == °F 0° F [ a%: 0,22,

Span (2000° F): IEEE ° F Adj to: @@@Q F Span(2000° F):g@0s5 A%: X Ei

Pretest Thefmoeouple Readout Linearity Check:

0°F=__ 0 200 °F = | 20 { sg00°rF = 39§ 600°F = GO
00 °F = 80! 1000 °F = _1 OO0 1200°F = __HUB 1400°F = {EFG
1600 °F = &0 1800 o7 = | B8P 2000 F = P20
Stack Cleaned Prior to Test: l// No

Tunnel Cleaned Prior to Test: Yes f No




Work Order Number: Z7’ 7 L 20 PO Number:
Equipment Mig. - |- Setial Number Specifications I Weightused - | Initial Readings Final Readings
1 Panthie (9966459 | Jooo x .| &
. Pass...Fail | So
Notes: ' B S [0C
| D(:? | ' 300—|_
8 | 500 I
At %&/ Atd Sm\%m X ~=
Equipment Mfg. Serial Number Spemfacatlons- Weight used . Initial -Fv{eadings' Final Readings
2 [nthen | au) s sE5H SK x ¥
|  PassFail___ 57
Notes: T
lotes: R . 1/635)
. N ]: _ \;ba—\x“wak
Eiuipment Mfg. Serial Number Specifications Weight used Initial Readings Final Readings
J . '
8./ /wf'/uf 27728 73643 Jooo x ./ & Z
/ asa).Fail S¢ 5o J/ 17
Notes: /oo 99 I (2e
SCA 4. o
WC/@ﬁi{; A /8&4?&5 V«A:éw 790 Y PP
| Soo___ | Adg g | Soc
So M Scalst. 0 il o
Equipment Mfg. Serial Number Specifications :| Weightused .| Initial Readings Final Readings
4 _/7,4}/7%5% OIFR 516K o9 x . [ 4 z /
- ass)..Fail | s5v S5 ya
(— ;
Notes: o C e o V727 { e /
SCAle P hs e
E s S Sz ,/
Cender Goa Je S & /
v 21/
Additional Comments:
- - | !
Last Checked: / / / /¢ : Next Check Due: . —
Weights Certified: /. /&//g Technician: 6/1 ~

- Becherini Scale Cehter, Inc.

317 E. Sprague
Spokane WA 99202

SCALE CALIBRATION RECORD

Customer: / m vV /7/.. /),f

Date: ?;//,/,/7

Callbrallon checked 1AW NIST handbook 44



Becherini Scale Center, Inc.
- 317 E. Sprague
Spokane, WA 99202

SCALE CALIBRATION RECORD

Customer: //) V/(,h/y

Date: Cj?f////y
Work Order Numbfer Z/K/ < ;7 & PO Number:
Equipment Mfg. Serial Number Specifications Weight 'used Initial Readings Final Readings
o - PO . PN __.\ . Y ;
1-..),%?_7_2# [US|2535F/ 06 | /5K x .5 >4 =
CTgL1-d /?EEB";FaiI s 57
S 5 o a1, Zo5 [
I ]
e f@““’r b~ 31 e
l W p
. "ﬁ = /gj
Equipment Mfg. |  Serial Number Specifications Weight used Initial Readings Final Readings
2. OHAaus 2350003 |24 x 002 &K D Z
Agrt | (Pessrai ‘ .5 5 s
Notes: & q [
WW‘Z’C“B S (f,x‘%f Ly } N
o be, St Jo | gocea| oo
ks @b, B 24 R4 o2, | 24
B Jes) 2
" Equipment Mfg. Serial Number Specifications: Weight used Initial Readings Final Readings
_Equipme il .
3. Mh"‘““‘-—.._‘_‘am
Pass...Fail N“‘“‘*\M,
Notes: \\
_ —
i \ —
Equipment Mfg. Serial Number Specifications | - Weight usre‘d_:{:' +{ - Initigl:Readings Final Readings
4, —— ' ‘
Notes: \\
Additional Comments:
t g . 7 :
#% - LastChecked:  // //,é; ) Next Check Due: = :
Weights Certified: | 4 / @// A Technician: /SR e
,/ i - r

Calibration checked |IAW NIST handbook 44



QUALITY CONTROL SERVICES

. LABORATORY EQUIPMENT + SALES « SERVICE + CALIBRATION » REPAIRS » ‘
Established 1974 2340 SE 11™ Ave. Portland, Oregon 97214 + Box 14831 Portland, Oregon 97293 ACCREDITED

. . _oEaE W Calibration Services
(503) 236-2712 FAX (503} 235-2535 » www.gc-services.com ‘ Cortfcats Number: 1550.01
Laborafery code: 115953

Myren Consulting Report Number: MYRC022485086b170419
512 Williams Lake Road
Colville, WA 99114 - A2LA ACCREDITED
CERTIFICATE OF CALIBRATION WITH DATA
_ INSTRUMENT INFORMATION .
Item Make Model Serial Number Customer ID . Location
Balance Sartorius CPA2248 24850860 N/A Lab
Units Readability SOP Cal Date Last Cal Date Cal Due Date
g 0.0001 QC012 4/19/17 10/20/16 10/2017
| FUNCTIONAL CHECKS |
ECCENTRICITY LINEARITY STANDARD DEVIATION | ENVIRONMENTAL
Tést Wt: Tol: Test Wt: Tol: Test Wt: Tol: CONDITIONS
100 0.0003 | 50x4 0.0002 200 0.0001 O ® O
As-Found: As-Found: 1.200.0001 5.200.0003  9.200.0003 Good Tair Poor
Pass: Fail: 1 | Pass: B4 Fail, OO | 2.200.0002 6. 200.0003  10.200.0003
AS-LEft: AS—LEft: 3.200.0001 7. 2000003 Result Temperature: IQOOC
Pass: @  Fail: OJ Pass: B Fail: O | 4-200.0002 8.200.0003 0.00008

A2LA ACCREDITED SECTION OF REPORT

Standard As-Found As-Left Expanded Uncertain
200 200.0007 ' 200.0001 0.00020
100 : 100.0003 100.0001 0.00020
50 50.0001 50.0000 ‘ 0.00020
10 10.0000 10.0001 0.00020
1 1.0000 1.0000 0.00020
0.1 0.1000 ~0.1000 o 0.00020
CALIBRATION STANDARDS
Iltem Make Model Serial Number Cal Date Cal Due Date NIST ID
Weight Set Rice Lake 30 kg-1mg $751 1/26/17 172018 20170116

Permanent Information Concerning this Equipment: Comrﬁen'tsllnfo Concerning this Calibration:

4/17 Performed span adjustment.

Date:l_-l-lﬁ-2£>l7 Technician: R. Hintz /7% /

- , Signature: s
THIS CERTIFICATE SHALL NOT BE REPRODUCED WITHOUT THE APPROVAL OF QUALITY CONTROY SERVIC F' INC:

The uncertainty is calculated according to the ISO Guide to the Expression of Uncertainty in Measurement and includes the ung inty of sthndards used combined with
the observed standard deviation and readability of the wnit under test, The uncertainly is expanded with a k factor of 2 for £h approximate 95% level of confidence.
Instruments listed above were calibrated vsing standards traceable to the National Institte of Standards and Technology (NIST). Calibration data reflect resulis at the time

and location of calibration, Calibration data should be reviewed to insure that the instrument is performing to its required accuracy. Calibrations comply with ISO/IEC
17025 and ANSIZ540-1-1994 quality standards. ‘

Report preparedireviewed by: 747,

Member: National Conference of Standards Laboratories and Weights & Measures
PT ID: MYRCO02



QUALITY CONTROL SERVICES

Established 1974 2340 SE 11™ Ave. Portland, Oregon 97214 + Box 14831 Portland, Oregon 97293 ACCREDITED

LABORATORY EQUIPMENT « SALES - SERVICE « CALIBRATION « REPAIRS
(503) 236-2712 - FAX (503) 235-2535 » www.go-services.com Calibration Services
Cerfificate Number: 1550.01
Laboratory cods: 115853

Myren Consulting ' Report Number: MYRC0224850860161020
512 Wiiliams Lake Road
- Colville, WA 99114 A2LA ACCREDITED

CERTIFICATE OF CALIBRATION WITH DATA

_INSTRUMENT INFORMATION

_ ltem ~ Make Model Serial Number Customer ID Location
Balance : Sartorius CPA2248 24850860 N/A Lab
Units Readability SOP Cal Date Last Cal Date Cal Due Date
g ' 0.0001 ' QCo012 10/20/16 4/13/16 4/2017
FUNCTIONAL CHECKS
_ECCENTRICITY - LINEARITY STANDARD DEVIATION ENVIRONMENTAL
. Test Wt: Tol: Test Wt: Tol: Test Wt: Tol: : CONDITIONS
100 0.0003 50x4 0.0002 100 0.0001. 0 il |
As-Found: As-Found: 1.100.0000 5.100.0000 9.100.0000 | Good Fair Poor
Pass: 1 Fail: [ Pass: B Fail: O | 2.100.0000 6.100.0000 10,100.0000
As-Left: As-Left: 3.99.9999 7.99.9999 Result Temperamre: 19.8°C
Pass: Fail: O | Pass: Fait: O | 4-100.0000 8.100.0000  0.00004

A2LA ACCREDITED SECTION OF REPORT

Standard As-Found As-Left Expanded Uncertaint
200 199.9997 200.0000 0.00014
100 99.9998 100.0000 0.00014
50 49.9999 49,9999 0.00014
10 : 10.0000 9.9999 0.06014
1 1.0000 1.0000 0.00014
0.1 0.1000 0.1000 ' h 0.00014
CALIBRATION STANDARDS
ltem Make Model Serial Number Cal Date Cal Due Date NIST ID
Weight Set Rice Lake 30 kg-1mg 8751 1/4/16 12017 20160003
Permanent Information Concerning this Equipment: Comments/Iinfo Concerning this Cafibration:

Report prepared/reviewed 4-”- -..Date: 102014 Technician: R. Hintz #% | /,

WOT BE REPRODUCED WITHOUT THE APPROVAL OF QUALITY CONTROL SFRNICES

The uncertainty is calculated accordif to the ISO Guide to the Expression of Uncertainty in Measurement and includes the unce: ,:3. of stanhards used combined with
‘lthe chserved standard deviation and rcadability of the unit under test. The uncertainty is expanded with a k factor of 2 for arf approximate 95% level of confidence.
Instruments listed above were calibrated using standards traceable to the National Institute of Standards and Technology (NIST). Calibration data reflect results at the time,
and location of calibration. Calibration data should be reviewed to insure that the instrument is performing 10 its required accuracy Calibrations comply with ISO/IEC}-
17025 and ANSVZ540-1-1994 quality standards.

THIS CERTIFICATEA

PT ID: MYRCO? Member: National Conference of Standards Laboratories and Weights & Measures



Established 1974

Myren Consulting
512 Williams Lake Road
Colville, WA 99114

QUALITY CONTROL SERVICES

LABORATORY EQUIPMENT * SALES + SERVICE - CALIERATION - REPAIRS
2340 SE 1™ Ave. Portland, Oregon 97214 « Box 14831 Portland, Cregon 97293
{503) 236-2712 - FAX (503) 235-2535 - www.qc-services.com

Report Num.ber: MYRC0224850860160413

A2LA ACCREDITED
CERTIFICATE OF CALIBRATION WITH DATA

&

ACCREDITED

Calibration Services

Cerlificate Number: 1550.01
Laboratory coda: 115953

INSTRUMENT INFORMATION
item Make Model Serial Number Customer ID " Location
Balance Sartorius CPA2248 24850860 N/A Lab
Units Readability S0P Cal Date Last Cal Date ~ Cal Due Date
g 0.6001 QCo12 4/13/16 11/4/15 1072016
FUNCTIONAL CHECKS
ECCENTRICITY LINEARITY STANDARD DEVIATION ENVIRONMENTAL
Test Wt: Tol: Test Wt: Tol: Test Wit: Tol: CONDITIONS
100 0.0003 50 x4 0.0002 100 0.0001 0 @ 0
As-Found: As-Found: 1.100.0000  5,100.0000 9.100.0001 | Good Fair Poor
Pass: Fail: O Pass: B Fail: [ | 2.100.0001 6.100.0000 10, 100.0001
As-Left: As-Left: 3.100.0000 7. 100000] . BLII“ ’ Temperature: 19.8°C
Pass: 71 Fail: OJ Pass: o Faik O 4.100.0001 8.100.0001 .00005
A2LA ACCREDITED SECTION OF REPORT
Standard As-Found As-Left Expanded Uncertainty
200 200.0004 200.0000 0.00015
100 100.0001 100.0000 0.00015
50 50.0000 49,9999 0.00015
10 10.0060 9.9999 0.00015
1 0.9999 1.0060 0.00015
0.1 0.0999 0.1000 0.00015
CALIBRATION STANDARDS
Iitem Make Model Serial Number Cal Date Cal Due Date NISTID
Weight Set Rice Lake 30 kg-img S751  1/4/16 1/2017 20160003

Permanent Information Concerning this Equipment:

Date: Y./3.2016

Comments/Info Concerning this Calibration:
4/16 Performed internal span overwrite adjustment.

NOT BE REPRODUCED WITHOUT THE APPROVAL

Signature:

Technician: R. Hintz

OF QUALITY CONTROL $ERVICES

"The uncertainty is calculated according to the 1SO Guide to the Expi

ression of Uncertainty in Measurement and includes the unccrtﬁinty of stqfldards used combined with
test. The uncertainty is expanded with a k factor of 2 for an approximate 95% level of confidence.

kY

—[Instruments listed above were calibrated using standards traceable to the National Institute of Standards and Technology (NIST). Calibration data reflect results at the time,

PT ID: MYRCO2 Member: National Conference of Standards Laboratories and Weights & Measures



—— —

Established 1974

QUALITY CONTROL SERVICES

LABORATORY EQUIPMENT - SALES « SERVICE - CALIBRATICN - REPAIRS
2340 SE 11™ Ave. Portland, Oregon 97214 + Box 14831 Portland, Oregon 97293
(503) 236-2712 + FAX (503) 235-2535 - www.qc-services.com

&

ACCREDITED

Callbration Services

Cartificate Number: 1550.01
Laboratory code: 115983

Myren Consulting Report NumBer: MYRC(224850860151104
512 Williams Lake Road .
Colville, WA 99114 A2LA ACCREDITED®
CERTIFICATE OF CALIBRATION WITH DATA
INSTRUMENT INFORMATION .
ltem Make Model Serial Number CustomeriD Location
BRalance Sartorins - CPA2248 24850860 N/A Lab
Units .Readability SOP Cal Date Last Cal Date . €al Due Date
g 0.0001 QCo12 11/4/15 4/15/15 4/2016
FUNCTIONAL CHECKS
ECCENTRICITY LINEARITY STANDARD DEVIATION ENVIRONMENTAL
Test Wt: Tol: Test Wt: Tol: Test Wt: Tol: CONDITIONS
100 0.0003 50 x4 0.0002 100 0.0001 O ®m 0O
As-Found: As-Found: 1.100.0000 5.99.9999  9.99.9999 Good Fair Poor
Pass: 4 Fail: O Pass: M Fall: O | 2.99.9999  6.99.9999 10.99.9999 _
As-Left: As-Left: 3.100.0000 7.99.9999 Result Temperatm-e; 12.6°C
Pass: @ Fail O | Passs ®&  Fail: [0 | 4-100.0000 8.99.9998 0.00006
A2LA ACCREDITED SECTION OF REPORT
Standard As-Found As-Left Expanded Uncertaint:
200 199.9998 200.0001 0.00017 ‘
100 99.9999 100.0000 0.06017
50 50.0000 50.0000 0.00017
10 10.0000 10.0001 0.00017
i 1.0000 1.0000 0.00017
0.1 0.1000 0.1000 0.00017
CALIBRATION STANDARDS
Item Make Model Serial Number Cal Date Cal Due Date NIST ID
Weight Set Rice Lake 30 kg-1mg S751 12/2/14 12/2015 OR-13-314-C

Permanent Information Concerning this Equipment:

Report prepared/reviewed by:

Technician: R. Hintz
Signature: _

Date: u~g-got§‘

THIS CERTIFICATE SHALL NOT BE REPRODUCED WITHOUT THE APPROVAL OF QUALITY CONTROL SER

Comments/info Concerning this Calibration:

IThe uncertainty is calculated according to the 1SO Guide to the Expression of Uncertainty in Measurement and includes the uncertainty of standards uscd combined with
the observed standard deviation and readablhty of the unit under test. The uncertainty is expanded with a k factor of 2 for an approximate 5% level of confidence.
" |instruments lisied above were calibrated using standards traceable to the National Institute of Standards and Techmology (NIST). Calibration data reflect results at the time
and location of calibration. Calibration data should be reviewed to insure that the instrument is performing to its required accuracy, Calibrations comply with ISO/MEC

17025 and ANSY/Z540-1-1994 quality standards.

PT ID: MYRCO2

' Member: National Cornference of Standards Laboratories and Weights & Measures
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MYREN CONSULTING, INC. . Calibration Data Sheet # 65
512 Williams Lake Road = ‘Revision 1 3/3/04
Colville, WA 99114 '

Office: 509 684 1154

~Lab: 508 685 9458

THERMOCOUPLE READOUT CALIBRATION | DATE ; / /9 / s
TEGHNICIAN: Eus

-_ Ther}nocouple Readout Manufacturer: ()08 .
Model #: Yoo B ~TC serial #: HO20(0 UType JC range: O =2400%F
Location: wé'u* D oﬁ_gﬁé‘lﬂﬁ "Dt‘”&! $%%\m #L |
e S0 (TESSE O =2j00°F

Cal ibrated wi th

As found: ° F = @ | Adjusted to: —
200 ° F = _2i0%  Adjusted to: _ 2|00
. % Dif $ Dif . % Dif
0=_0 ») A 800 = 02 o ;o.\Lg’Y' 1600 = |50/ - ,.Q‘,Qg/
100 =_97  «+ o,sf;ﬁ{-*goo - 899 + 007X, 1700 = \TJ00 oX
. . ¥

~007X 1800 = 1801 - oed
900 _oX

Joo |

199 +._ase X 1900

i
i

200 = Z202. % 00,50‘)( 1000

300 = 798 ¥ 020 1100

400 = 40D O_’X 1200 = 1\89  +. ;.:g;bux -2060 - 'ZJDDI - ooY /r

500 = H98  t o21X 1300 = 1299 + Q&’(ZIOO = 2|00 0)(:

600 = LOZ = .rb.;.ﬂ"’\/laoo = \'—[QO D)( | |

700 = W8~ 4+ ou7 41500 = 15O 0_’(

% Dif = (Reference Temperature °F + 460) - (Readout Temperature °F + 460)
L e Reference Temperature °F + 460

or

% Dif = (Reference Temperature °C + 273) - (Readout Temperature °C + 273)

Reference Temperature °C + 273
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MYREN CONSULTING, INC.
512 Williams Lake Road

Calibration Data Sheet # 65
Revision 1 3/3/04

Colville, WA 99114
Office: 508 684 1154
Lab: 509 685 9458

Thermocouple Readout Manufacturer* Q%QL _ B
. Model ¥:- fﬁmgg! Serial #: DQ HY QEEE Type k Range: (J "]C{Qﬂ(aig

THERMOCOUPLE READOUT CALIBRATION ' DATE : 7/ /7/ 17

TECHNICIAN: L &S

L_ocation : {:}hm‘& QG - p m@&éfi{v %&:

Calibrated with: A H@Q@f w !'ﬂ"’gg‘:% :

As found: 0° F

100 =

.200 =

400

500

H

600

700 =

% Dif

- Or

% Dif

= O adjusted to: ——
130D ° F = 3 Q Adjusted to: _ —
- ‘ % Di ‘ $ Dif . % Dif
HON D_X/ - 800=799 «+ + 008 1600 = /599 4 o5 /V

' B9 10 "/-17_.0.*0; =]699 . o5 ¥

95"+ 089 )( 900

207 93D X Lovo = [000 o_-*\’. 1800 = /ROD o ¥
29+ me ¥ 1100 - 1099 -’r__p.__’\/ 1900 = 1906 Yokat

29 +.-o.\_;X 1200 = |98 .o 2000

498+ ot 1300

’Q-Q7 + ‘L)O,\;? A =

599 1. opf” 1400 = 299 t.o005%

e+ gpt¥iso0 - 1498+ 0™

(Reference Temperature °F + 460) - (Readout 'I'emperature °F + 460)
e Reference Temperature °F + 460

(Reference Temperature °c + 273) — (Readout Temperature °C + 273)
Reference Temperature °C + 273




MYREN CONSULTING, INC. Calibration Data Sheet # 65
512 Williams Lake Road : . .. Revision 1 3/3/04
Colville, WA 99114 ; '

Office: 509 684 .1154

Lab: 509 685 9458

DATE _7/17_//?
TECHNICIAN: F<¢5

Thermocouple Readout Manufacturer cl jf M C:Q r_
" Model #: zﬁza ‘g ZSerJ.al #: 3@ @ % Type _’i_ Range: l .‘ '?qqa/::
Location: A‘QQ')Q gi! m !’WM C}M ‘

,.THERMVOCOUPLE READOUT CAJ'.;IBRA-TION

~ Calibrated with: Al "k{‘;, &M T*532 O _?Qi@__% /=

i § I S M
0=_0 X 2: 800-= fﬁgl_;T f_i;ia*k’lsoo = Jkdﬁi; f_i;;z

100 = 4 gﬁ_’r 906 = 02 - \0y5 X 1700 = 1214 '_;J‘Qﬁf“‘/
200 = 260 | 0“'\": 10:00 = @QL_, o055 ¥ 1800 = J3 /i - 0Hq A
300 = 29 +_os3¥ 1100 = o < gu_* 1900 = 904  -i0017 4
400 = 294 4. ‘-opﬁ ’(120(_5 =215 - 078 ::.-gi@qo_-_ ;‘l&?-?f' 9] VI'
5°°_=*:BL togga¥iso0 < a0 - o4yt -

600 = S0+ opp? 1400 = I8 - of7H
Lo 4 sy A 1500 = ym18  —ongLA

700 =

% Dif = (Reference Temperature °F + 460} - (Readout Temperature °F + 460)
' “ Reference Temperature °F + 460

Or

% Dif = (Reference Temperature °C + 273) — (Readout Temperature °C + 273)

Reference Temperature °C + 273
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EVER READY THERMOMETER CO., INC.
228 LACKAWANNA AVENUE
WEST PATTERSON, NJ 07424
(201) B12-7474

REPORT OF CALI B RATION
LIQUID IN GLASS~THERMCMETER
CALIBRATED BY EVER READY THERMOMETER co.

MARKED ; ERTCO_CAT_IOOS—BFC S/N-1697
RANGE: -1 TO +101 DEGREES C IN 0.1 DEGREE GRADUATIONS.

THERMOMETER  CORRECTION
READING  (ITS-90)%¥*

0.00 C 0.00 C
- 10.00 0.00.
20.00 0.00
30.00 0.00
37.00 0.00
40.00 0.00
50.00 0.00
56.00 ©.0.00
60.00 0.02
g : 70.00 0.00
| 80.00 0.00
3 . , 90.00 0.00
: 100.00 0.00

o
** ALL TEMPERATURES IN THIS REPORT ARE BASED ON THE INTERNATIONAL
TEMPERATURE SCALE OF 1990 (ITS-%0) PUBLISHED IN THE METROLGIA 27,

NO. 1, 3/10/90.

THIS THERMOMETER WAS CALIBRATED AGAINST A STANDARD CALIBRATED AT THE
NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST) FORMERLY THE
NATIONAL BUREAU OF STANDARDS (NBS) IN ACCORDANCE WITH ASTM METHOD

E 77, AND NBS MONOGRAPH 174.

e peppgm

FOR A DISCUSSION OF ACCURACIES ATTAINABLE WITH SUCH THERMCMETERS SEE
NBS MONOGRAPH 250-23.

IF NO SIGN IS GIVEN ON THE CORRECTION, THE TRUE TEMPERATURE IS HIGHER
THAN THE INDICATED TEMPERATURE; IF THE SIGN GIVEN IS NEGATIVE, THE TRUE
TEMPERATURE IS LOWER THAN THE INDICATED TEMPERATURE. TO USE THE CORREC-
TIONS PROPERLY, REFERENCE SHOULD BE MADE TO THE NOTES GIVEN BELOW.

CONTINUED

TEST NUMBER: 152439
~ DATE: 07/16/96
. STANDARD SERIAL NO. 128239
NIST IDENTIFICATION NO. 88024




EVER READY THERMOMETER CO., INC. PAGE 2 OF

_ REPORT OF CALIBRATION
- LIQUID-IN-CLASS—-THERMOMETER

THE THERMOMETER WAS TESTED IN A LARGE, CLOSED-TOP, ELECTRICALLY HEATED,
LIQUID BATH, BEING "IMMERSED" 76MM. THE TEMPERATURE OF THE ROOM WAS
ABOUT 25 DEGREES C (77 DEGREES F). IF THE THERMOMETER IS USED UNDER
CONDITIONS WHICH WOULD CAUSE THE AVERAGE TEMPERATURE OF THE EMERGENT

- LIQUID COLUMN TO DIFFER MARKEDLY FROM THAT PREVAILING IN THE TEST,
APPRECIABLE DIFFERENCES IN THE INDICATIONS OF THE THERMOMETER WOULD
RESULT. : '

THE TABULATED CORRECTIONS APPLY PROVIDED THE ICE-POINT READING, TAKEN

. AFTER EXPOSURE FOR NOT LESS THAN 3 DAYS TO A TEMPERATURE OF ABOUT 20
DEGREES C (70 DEGREES F) IS 0.00 DEGREES C. IF THE ICE-POINT READING
IS FOUND TO BE HIGHER (OR LOWER) THAN STATED, ALL OTHER READINGS WILL
BE HIGHER (OR LOWER) TO THE SAME EXTENT. IF THE THERMOMETER IS USED
AT A GIVEN TEMPERATURE SHORTLY AFTER BEING HEATED TO A HIGHER TEMPERATURE.
AN ERROR OF 0.01 DEGREES OR LESS, FOR EACH 10 DEGREE DIFFERENCE BETWEEN
THE TWO TEMPERATURES, MAY BE INTRODUCED. THE TABULATED CORRECTIONS APPLY
IF THE THERMOMETER IS USED IN THE UPRIGHT POSITION; IF USED IN A HORIZONTA
POSITION, THE INDICATIONS MAY BE A FEW HUNDREDTHS OF A DEGREE HIGHER.

TEST NUMBER: 1524309
DATE: 07/16/96
STANDARD SERIAL NO, 128239

—~ NIST IDENTIFICATION NO. 88024 R T e
Charles Tang-Nian

QUALITY CONTROL MANAGER




Date: 7//5’/!?

Dry Gas Meter Calibration Data

Cali-bration Meter Mir: Po e,‘c we | {
Metef'?i%;fﬁ: Qﬁ C;«;?C;GA.J&L!

Metér Box ID

Technician: @ TH
SN:_1052202,

ESs

Revised 7/11

Y:

.99 4%

SN: 303GAF0

HS 6 -~
Electrical Check (ke Pitot Leak Check __ &J /4
Leak Check Front Half  QugTre Back Half O E R
BP= 2840  in Hg
Orifice Gas Volume Temperature Time
(ﬁll:l) Cal. Dry Gas Cal. Dry Gas Meter Isgl)l’
H,0 h(/i;:;;:r (hé‘:;‘;r I\(/fﬁ'g " mlet | Outlet
Cuft) | m)E) o |(Tmi), | (Tmo),
(°F) (°C) |(°F)(°C)
.80 initial 1294, 7490 L.8l.looo | inital | b8 | 72 |72
80 final  [goo, 005 LB IS | mid [LBS | 94 |4 |0
go _. final =y e |7
‘ - total 5,258 5,\&5*;{«- avg. 8.5 X[ ag¥ o v
| 70 Gk, 525.5% s 534 X smX
30 initial | Wo0 . "ME |LR7.200 | initial | LB.S| M ~7tf
qp | fimal [ osboy (WAL B2 mid 7% I M s N U S PO
. final LY | 8y 181
40 total 5‘.-15‘]* 6‘.\\2},‘ avg. 8.8 28X | 78% | v87
' SN B 528.81 528X 528 | 528X
) initial | 404,092 [(92.800 | initial- | (9 [ 79 ] 79
|, 00 final Hif o 187980 mid 9.5 84 @“l 9130
)00 . v final (A5 | BL |8«
’ ol | sag2t | 50p0, | ave. [14.%] 83V [837 | 837
- 5G4, 9.5\ gYE'  5YAN | sz A
initial initial :
final mid
final
total avg.
initial initial
final mid
final
total avg,
Y= __ (Y )V) Pb)(Tm + 460) Ah@= (0.0317)Ah)_  [(Tc +460) (@] / [(Ve)(Ye)l

(Vm)(Pb + Ah/13.6) (Tc + 460)

Pb(Tmo + 460}

o O

O



8@—@4’; Hr:;, £ Leak Check

Monomedec - MQ.VWMME‘W-"

ey d..:,_fr\j : le | Q@E’& ﬁgﬁ?\f{ Lt? - .

Shaer 488 " Hy0 1 8.2% ob

Sope 1.88 " WO g“{:gi
DD

Movemerd= 0,00 Hpd A O 3wﬁég e Ok

Frowr Hel Leal Cheok.

Voo Maker Readiiy  Leale Ko
i My Shwer Shept cam ol

D6m g - A7 ol
T .8 990 9o — , 000




Meter Box: H5G ¥

Date:_7/18 /17

Page: 2 of 3
Rev 6-10

Meter i§ox Calibration Page 2

Y= (YO(VJBPAT, +460) =
(Vm)(BP + A H/13.6)(T. + 460)

' / -/ ,/f5%’( X "
Y=CRBYT w5258 W 2BHC W 74 ~+460 ) =7q;b\8.'0‘1‘\ = |,.02\4
( 5:|u§;‘_ W zg.HO + .96\3 /13.6)(@35.'28;460) 77’05%7,{42(

\

- A - 528 - X o X
Y= 47 Y 5159 N _2RHO Y I8 < +460 ) =B, H07 1B " = J o\BY
( 3wz ) 2840+ 90 /13.6) u@fg;&tm) 70, 450 447
~ ~ A N ' ~

-

Y=( 9947 ) 5182 ) 284° ) B3 -+ae0) = 79,4800 " = 1 o182X
( 5080 ) 281C + hev J13.6)(AD +460) 5B, 067.983X

Ay * < §29.5
Y=( X X X +460 ) = =
( X + /13.6)( + 460 )
Y=( X X X +460 ) = =
(. X _ + 13.6)( + 460 )
Y Factor Variation (& 0.02 Allowed From Averége Y)
L.oz14 + 0d19X
,.0\8(1 "t(ﬁt}ob{
| D\F2 -1 00\3 J(
30588

avgY 10195 %X



AH@

AHE

AHQ

AHQ

AHE

AHQ

ABG__
?_..o(.,o'-lS“"r |
19628
9502

——err
Fy

bon3%

AVG AH@

(0.0317) (AH)
(Pb) (Te + 460)

- /
(0.0317) ( :80 )

(2840) (74 '+ 460)
\ 5’31.} —

(0.0317) ( .90 )

(28, '~\o) (78-+ 460)
538 .

(0.0317) ( /.00 )

(28¢0) ( 824 460)
VoOSHE A

¢(0.0317) ( )

¢ ) ( '+. 460)

_ggesavr( )

¢ ) ¢

4+ 460)

METER BOX H4YS5G-F

DATE 7//8/iv

Page 3 of 3

[kTw

1

+ 460) (@)] 2 2
(Yo) (Vo)

528 -
85+ 460) ( jI.2)

(7947 ) (5258 )

- 518.8
(8.8 + 460) ( 10.0) |

-

(9949 ) C5us% )
545 —
(45 + 460) (4.5)

( 2997, ) (5082 )

( + 460)(

(

(V o+ 460)(

2]

(

+, DLBD X

-...018‘4 ”)(

“"iOLib‘O /l/

&

Z.DDl?,X

VARIATION (+ 0.20 ALLOWED)

=

2

il

i

2. 0485 1’

19828 %

| 35&21( |



Post Test

Meter Box Audit

Woodstove Data Sheet #32

Meter Box Calibration Audit

Unit; Dp%‘l AL
Date: VG /{2
Technician: £¢%
WST9-Form2, Rev 6/11

5 6~
Ll G Test Data

Run # 1 2 3 4., 5 6 7 8 9 10
AvgAh | 90

MaxVac| O

Avg. Test Series Ah:__. 90 in HyO. Test Series Max Vac: ] in Hg

Audit Dry Gas Meter Mfr: Rockielt

SN: |05 2202 Correction Factor (Y):_. 4347

Test Dry Gas Meter Mfr: Rk, m_,u

SN:_%0%5%270  Correction Factor (Y): [Lol95

BP (“Hg):
Vac(“Hg):
Audit Meter: Final Vol
Initial Vol
Vol (V,, Ft)
Audit Meter
Temp (°F) (Tc) Initial
Mid
Final
Avg (°F/°A)
AR(*H,0) Initial
Mid
Final
Avg
Dry Gas Meter: Final Vol
Initial Vol
Vol(Vo)(f')
Dry Gas Meter Initial
Temp (°F) : Inlet Mid
(Tw) Final
Avg(°F/°A)
Dry Gas Meter Initial
Temp (°F) : Outlet Mid
(Tw) Final
Avg(°F/°A)
Avg Dry Gas
Meter Temp (Ty, - °F/°A)

Time (minutes)

Audit Data
Audit #1 Audit #2 Audit #3
28,49 2848 28.48
) O o)
- HLO W Y. 598 49 195"
L\Q,z o3| ,, 5520&{3% Yo 1O
g.048 5068
_ 595 5 u‘#
71 L35
L2 e
uo.&"’{sza-sj{ $%.5 1525 5){@%5‘&2&/ 55(
80 - 90 490
4o g0 40
30 A0 90
s 40 "\ 90X
45,427 GO\ .25 go&zﬁ@m
190,900 99 200 01,900
5.017 505X _5.086X
L5 =7 wi
=7 73 27
_g,_ 05, X272  «x
_m,s,z_'?) N2 (527 75, 7’25557)
i 7)
“'21._ 73 g
X s X _ 7 X
{gs.:z"cgzae‘?) =21,9 153 “7} BT (55

LB xgszé’. ‘7f o) {53\ ?’7) 5.7 (535;7)
000 - 1000 /D00

Note: If volume is in m®, multiply by 35.314667 to obtain ft'.
Note: Add 460°to all temperatures for degrees Absolute.
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4G (-F WST9-Form2, Pg 2, Rev 5/10

Y={( YguMC_F)( BP)(T.) Y Factor % Difference = Act - Exp X 100
(Vo)(BP + A h/13.6X(T.) Exp

Note: MCF = Meter Correction Factor (Y) for Dry Gas Meter used as a Transfer Standard
/

Run 1 / s 7 <28,7) : |
Y=(S. 08l y 4947y 2844 )((?_9237 y="7l9, 127 vw = I.sts)( *
( 57027 ) 28 M9 a0 /136)(L("°oe?a j) M, 2l 829X
A% =( ,.218% - . Loas ” )xmo—\ . na.f %
)\qu/
Run 2 /{537y 7

v=( 5.095 ") 4947 )( 2848 ) 717 )= b, H5.728 gt ,onq ¥
(5098 )(28M8 + Q2 /13.6)( Lg;;;_))\ 75, BHD . 41 X

A% = lolld 7 . Logs )X 100 = -..7L(’~/_9(’ o
hetqs (535:9) 7
- x .ooci‘-lx

/.
Y=(5.0L5 /)( A947 ) 28498 ¥ 257 )- b, 865 808
(5080 \N 2848 _+ 92 N13.6) g;ts)) -G, 149.980 v

Run 3

-
A% = ( |.oo4Y - eS8 yxiwe=_ - .‘L‘il/}( %
lel9s X
Note: The Y Factor % Difference must be <+5.0% to be acceptable. Avg. A%=_— .48

Determination of Interpolated Y Factor for Average Certification Test Series A H from
Dry Gas Meter Calibration Data:

inch H,O Ah= Calculated Calibration Y Factor
(A) (C) ( from Calibration)
inch HOAh= Calculated Calibration Y Factor
(B) D) ( from Calibration)
; = X100 = . = / =
(B) (A) (E) (1)) © (E) (F)
- = X100 =
AvgAh (A) ' (G)
X )+ =
LF G J C  Interpolated Y Factor
- For Avg. Test Series
Ah . ‘
Dry Gas Meter Back Half Leak Check: . 000 inch H;O in One Minute
Front Half Leak Check ' Meter Reading ‘ Leak Rate
Meter Vac In. Hg Start Stop cmm cfm
DGM - 17.4 Ao 82 — 00|58
™ - ™) L 007 L 008 - , 001




. Revised 7/11

Dry Gas Meter Calibration Data

Date: “7/ / 3/ =7 Technician; AT ESS

(Vm)(Pb + AW/13.6) (Tc + 460)

Pb(Tmo + 460)

© Calibration Meter Mft: Eéu’c el SN: 105 2202 v OR94F
Meter Box ID 9 H -\ Meterh\/ffr Rotk wel } SN: 322914
Electrical Check _ O ko Pitot Leak Check __ M /&
Leak Check Front Half 0v ER. Back Half 0y ™72
BP=28Y4Y4Y inHg
Orifice Gas Volume Temperature Time
(ﬁ.l) Cal. Dry Gas Cal. Dry Gas Meter 16([?31’
H,0 Meter Meter Meter Tnlet Outlot
(Vo). (Ym), q;)’ (Tmi), | (Tmo)
(cu.ft.) (1’11 )(ft ) (°F) (oc) (oF)(oC) V.
70 initial |25 LZO NED. LoD initial Los| L2 Le ¢
0 | fml [30.950 |ugsgay [mid LU WY 13 a0l
-0 g X final L2 | LS LD _ X O
| total 54207 5.23\ e b2y a7 bt W
M5 52120 5987 sub | s
15 initial | 3714\ |YFw .S02 | initial L2 | bs Y o
NS final (3705t |4yl 222 md | bD]| 7 | LS weo |0
- | . . final | 63.5) LB |65 | o
= total s M5 s ’ZZZ—XK avg. . ,2.8 " Lo 7 (oq;x‘ ta‘S.‘?Jc
— s ekt 5318\ 5,5 7 s 1 Bes TN
.80 initial {377,239 |442.4Ho0© initial 635 | Y ] lto O
40 final 332&@ 44, 514 ‘mid  pHS5 | LT e 10:80| O
1 _ CHB7E e 52N 5985 s 750051
g5 initial | 382.983 |448.200 initial W45 | 69 | LT o
45" _ ' . . final 655 | 70 & O
A e e T T I R I )
| | = A 518N 59977 52774 2834
90 initial | 288,78 |44 .000 initial | {plo =0 | (9 o
.90 final 3,%.8&,0 459,24 mid (&5 | o5 joioo | @
\ . » ﬁnal Lﬂ(p IS— 72—- U? X o
'aD total Sjiqz,‘)(  SadN | ave UL,"S ' ‘7|‘)( LYX| 20
- TR 5720 A 53\\"] 5194 5«
Y= _ (Y)(V)( Pb)(Tm + 460) Ah@= (0.0317)Ah)_  [(Te +460) (@] / [(Ve)(Ye)I?
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Meter Box: S I M

Date: 7/18 /17

Page: 2 of 3
Rev 6-10

Meter Box Calibration Page 2

Y= (YMVIBP)(Ty + 460) =
(Vm)BP + A H/13.6)(T, + 460)

X > X 27 e
v=CQ9M7 ) 520 ) 2849 ) LA~ +60) = 75,899.82% = 0.977]
( &2\ L) 2B8HY + 710 1136 GL27F460) 77, 1,99, bt
X X A 5212+
X ¥

. 5957 > X
v=( 49472 } 5,45 2844 ) L5.94460 ) =76,514.73% =0.485
(5 2844+ IS /13.6)( 2.87 +460 ' ag, 507 V<
| y ) PR ) 52.-6;2' ) 7,7H%.507 |

A X X 5275 X
v= W47 Mmool W 28HY W 574460 ) = 75 572,222 =06.9885 X

Cany o Nogud,, + 100 /13.6)( igfifiﬁﬂ’) o, 398 Y727
g 2,

«% . : X 5287 : A e
Y= %9947 ¥ 0B )W 2844 W LB +460 ) = 7o, 547.55] = 0-‘18959&
(5178 N 284} + 85, 136} L1872 460) 97,152 oy

X y X |

14 4 5§20 :

Y= " (5 M2 ) 2844 ) 70 5 +460 ) = 72,oﬁi.tpnx= DJ‘%B(;:I)(,
( 524 }{)(_28.%(‘ + .90 /13.6)( (Ll 7+ 460) 7‘3,?80.0\5% :

% A S X
Y Factor Variation (% 0.02 Allowed From Average Y)
ys
0. 977 - 00 X

0.98% = —.oouX

| 04885 ~  +.0038X
0] qggfb . T.aogtd X
o, qﬂbl 7 +. oo\H v




METER BOX & /] M

DATE 7/i18/ 17

Page 3 of 3

AVG AHR 7. o;z(}LlX

o LWb

AH@ = (0.0317) (AH) (T, + 460) (@) | =
(Pb) (Tp, + 460) _ (Yo) (Vo)
- s2.v 7
AHG = (0.0317)( .79 ) (L2 + 460) (IE) |2 =
(2844 ) (L22+ 460) ( ){ 5130 )
j 5220.% - sif:7ﬂ ! -
AH@ = (0.0317) ( 95 % ( 28+7460) ( \\ ) | ? =
(2844 ) (LM T+ 460) ﬂqwg (5 sq‘s’ X) _
X5HT7 -
- ML ”
AHe = (0.0317) (.86 X Coizs 460) (05) ] % =
' (zﬁ‘i‘l)(w"H 460) | 4}44-17 Y Sou ) |
AHE = 0.0317)( .B5X) . (ws e 4so> (025) | 2 =
| (28 P (17 + 460) | (9947 ) ( 30i8)
/l‘ 5‘2‘7'7‘7& N 4o Y X B\f -
AHE = (Q.0317)( 407 ) ( Ll + 460)( 10 ) | *
(2—3‘”)(&‘1 + 460) . | (9947 ) ( gnz )
AHE VARTATION (+ 0.20 ALLOWED)
— >
2,06\ +.0%472 X .
2,018 X = 004ty X
¥
20138 +.go ¥
e B
7 ..o00M5” - 019
LOD : .-.0\5“3’ (




Post Test
Meter Box Audit
" Woodstove Data Sheet #32

Meter Box Calibration Audit

Unit; Of+'|MW
Date: 9 Jb/1Y
Technician: E %%

WST9-Form2, Rev 6/11

Si-m Test Data
Run # 1 2 3 4. 5 6 8 9 10
|Avg.Ah | @&
Max Vac (. 2,0
Avg, Test Series Ah: 8S i H,O. Test Series Max Vac: =2.0 in Hg

Audit Dry Gas Meter Mfr:_ o 1. e bl

SN:_ios 2202~ Correction Factor (Y)

9947

Test Dry Gas Meter Mfr: D o ¥use L SN: 222914 Correction Factor (Y):_.9847
Audit Data
Audit #1 Audit #2 Audit #3
BP (“Hg): 28.M8 28 SO 28.50
Vac(“Hg): _~20 -0 -2 O
Audit Meter: Final Vol 498,250 LES . 760 439, &%)
Initial Vol 47%,029 4= 8. 59 484, 299
Vol (V,, Ft') sou X gao0l A 5, 2;?;%’\’:
Audit Meter
Temp (°F) (Tc) Tnitial ggéi LS (els
Mid o4 S (ola
Final Lt“/ = v LG
Avg (°F/°A) (o4 X (524 ))( L5 (525 ))( %Sﬁ %§
Ah(*H,0) Initial 85 B85 35‘
Mid . 85 ' 83" B85
- Final 85 | B85 W3S _
Avg 85 X 85 X 5 g5 X
Dry Gas Meter: Final Vol 54,88 {0, 247 ol , |44/
Initial Vol 49 200 L5 000 Lguo oo
Vol(Vo)(f )@ &g, 55(,,9“( 5,247 X 5. Y A
Dry Gas Meter Initial Lol
Temp (°F) : Inlet Mid (2 ;
(Tw) Final (2 X
AVE(’F/PA) X527
Dry Gas Meter Initial LS
Temp (°F) : Outlet Mid bis
(Tw) Final

Avg(°F/°A)
Avg Dry Gas

Meter Temp (Tp - °F/°A) e (5‘2{@@ ')

T @ 75( Lum.s )(ﬁﬂgae&))i
7.6?527@* m.z’?sz‘w)

Time (minutes) oS~

10190

I:HEY

Note: If volume is in m®, muitiply by 35.314667 to obtain ft°,
Note: Add 460° to all temperatures for degrees Absolute.




WST9-Form2, Pg 2, Rev 5/10

Y= (VOMCF)YBPXT.) Y Factor % Difference = Act — Exp X 160
(VoBP+A b/13.6)T) |\ - M Exp

Note: MCF = Meter Correction Factor (Y) for Dry Gas Meter used as a Transfer Standard

i
Run 1 7 (523 X

/
v=( 521y ‘1‘1‘!"7 W 2848 ) Lola. % y=77842; 829 "= ,90L3
(528 ) 2848 + 85 M36)( LY ) B0,554, 490K
+ ~ (524) < X
A%=( Q3 . 4847 yx1e= -1.8¢49 %
C]S‘W
Run 2 - 6“52‘7 8) .)(
v=( 5.0l 3y 9847 W 28.50 ) U8 )= e, 1, O‘%‘% =.97¢9
( 5M7 X 2850 + .85 /1361 g@f ) 78,p0 s X
A% = ( Yol 7 . 9847 Gxio0= - | HBABRT %
i L
Run 3 %5 |-7 (52" 7’>

v=(5.232 Ty 9997y 2858y 14.27- 28,491,842 _4780"

(s3H X285 + .85 1360 88 ) "G 757 e
A% =( .9280 / L9847 Yx100=__ =« (B0 S %
4817 g S

Note: TheY Factor % Difference must be < £5.0% to be acceptable. Avg. A%=_—|. EL{"! ;

Determination of Interpolated Y Factor for Average Certification Test Series A H from
Dry Gas Meter Calibration Data:

inch H;O Ah= Calculated Calibration Y Factor
(A) (C) ( from Calibration)
inch HOAh = Calculated Calibration Y Factor
(B) D) ( from Calibration)
- = X100 = ' - = / =
B) (A) (E) D) © (£) (F)
- = X100=
AvgAh (A) (G)
( x )+ =
LF G J C ~ Interpolated Y Factor
- For Avg. Test Series
Ah
Dry Gas Meter Back Half Leak Check: 000 inch H;O in One Minute
Front Half Leak Check Meter Reading Leak Rate
Meter Vac In. Hg Start Stop cmm cfm
DGM -{7.0 . 125 k30 — L00Z
™ -12.0 . H27  H285 - 0015
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Date: -7//7”7

Dry Gas Meter Calibration Data
Technician; £5%

Revised 7/11

- Calibration Meter Mfr: R yoe it SN:_J05 2202 v, . 4947
Meter Box ID Tvzon ™ Meteerr Yisnmon SN: Boo HHS
Electrical Check o v Pitot Leak Check A/ A
Leak Check Front Half ¢ uén~ Back Half Ovea—
BP= 2845  in Hg
Orifice Gas Volume Temperature Time
(ﬁlh) Cal. Dry Gas Cal. Dry Gas Meter 1521)1’
) Meter Meter Meter '
H,O _ Inlet | Outlet
(Ve), (Vm), (To), . ,
(cu.ft.) (m’)(fr) op {(Tmi), | (Tmo),
(°F) (°C) [°F)(C) v
oo initial {421,009 | o, 5900 initial | 5 P! 8 o
. |oD final N2, Ol 0‘“?56“3)/ . mid bss | 7 104 2iog| ©
144003 | final le | 71 9 )
S B P A e o S I A R
' MBRCV o, 5355% £20.5X 5789X [524.54
110 initial |42, 450 | 0.0 initial leb | 70 | 9 o
- final |44} 9 |0.9128 x|, mid o | 22 | 9 e
| V4 , 100
v |48 3 final lolo 72 | 70,
X B 4 A % A©
total S04 | 5552 avg. - | Lo 2157 685 [ 705
o 288 i 526X 52,2 51,5X | 520,35
ry | initial |} 109500 initial | lote | 20 | 9 o
20 | final hoded x mid LY | 72 |70 | pisel 0
1'[7/0 l ‘ - ' 75;‘, (.ﬂq . ‘)4‘
Lt - 4 k.
£ , ~ X237 1937 7051
$H77 599,8V530.5 1
_ ial: 0 0 c
73 1 70 ljos|@
t’d tal
initial
 final
final
y total avg. .
Y= __ (Y)(Vc)( PbY(Tm + 460) Ah@= (0.0317)(Ah)_  [(Tc + 460) (G)]/[(Vc)'(vé)]?
(Vm)(Pb + Ah/13.6) (Tc + 460) Pb(Tmo + 460)



l _.\Q _an\é \I' L L
. - ’&—

f‘:‘“\%&«\-@«r (Lo d i g

SraeT '
“7.6l" #,0

&yo
(D -7‘(&\ ‘t‘\-z’f:)

r’}-\
OVE e o oo’ &
\ D )
y N LD el O\'i/l

=on |
TR
e Lea¥
Q)
e Y
N i e edy
o M — - ]
-1 2 iy T
| Sto 7
o\75 o =
oVTS Q -
|0@Da ' OOO
ol

l "k “"\ ?'2’ .. ;
.. | ‘\ | |

i



Meter Box: 'T‘?m' o
Date: 7 /19 /15

Page: 2 of 3
Rev 6-10

© Meter Box Calibration Page 2

Y=Y NV IBP)Y T + 460) =

(Vm)(BP + A H/13.6)(T. + 460)

Y=(

52‘3 ‘5" /(
9947 )( s.os-s (2845 ) LA, 5’+460) =5, 7ML 3l 2 o,%ug'{

(

Y=(

& 22 ) 28 .M5 + .1eD 13.6)( L5\S 4460) 28, 689, —20.%
- 5255~

\ Y
. 53057 X S
494977 ) Sod ” ) 28457 )70 D760 ) = 75,925 (6%M =0.9L27 -

‘ .  HO =
(S.255, N 2845 + 1O -/13.6) u52b+460) -,3,%&855'/\

- -/ ‘5}“’ />S
7~y S0 ) 2845y 79.5f+460 ) = 7u 70, osa = 0,93\

Y=(+
A 5‘.5\\ \ X 2-8.!-\%‘ T8 13.6)( Lslo 7 A 460) =9,407. 972
SZU--i o
v\
oY)
Y=( ‘HH‘Z WS U5 (28“*5 )Tl ‘460 ) = 78, 3\95‘.\%)(—0 %?.\)\
( S431 (2845 + 126 360 L7 7 +460) DI Lyst, 20‘1&
'Y \ \ 527 - 7
Y=( X X X 60 ) = =
(. ) + /13.6)( +460)
Y Factor Variation (£ 0.02 Allowed From Average Y)
OICHDZLD £ 0000 V)K

0.9L27 / ﬁ?o.oool‘)(
0.9L3 7 yo.o005 X
anLOZ—‘ / - “0‘00046—»)(‘

AvgY OuﬂLoZLo‘X



Post Test Unit: O Q{Jl e
Meter Box Audit Date: 9/ |17
Woodstove Data Sheet #32 Technician: &5

_Tfal N\ ?D

WST9-Form2, Rev 6/11

Meter Box Calibration Audit

Test Data
Run # P2 3 4., 5 6 7 8 9 10
AvgAh | \2
Max Vac |-, &

Avg. Test Series Ah:__ . |2 in HyO. Test Series Max Vac:
Audit Dry Gas Meter Mfr: a0} wse )

-1.S  inHg

SN: 108 2202 Correction Factor (Y),__, 494 ™7

Test Dry Gas Meter Mfr:_Kinvann SN:_BonY94&  Correction Factor (Y):__Qle2ie
_ Audit Data
Audit #1 Audit #2 - Audit#3
BP (“Hg): 28.48 28,44 2842
Vac(“Hg): -1.5 - G -5
Audit Meter: Final Vol Y490 M| 502, %Y £08.177
Initial Vol 49].225 a7, 22\ ﬁgé.(ﬁ%
Vol (V¢, Ft’) 5240 % SR X 5,104
~ Audit Meter
Temp (°F) (Te)  Initial w1l LA L9
Mid t.o7 ol LA 4.5
Final X LB 5‘ A.g. X
Avg (°F/°A) L7 S 25‘27 5) LeB ?.> 519 5) W9 7:% 29.%5)
Ah(“H,0) Initial A2
Mid :L Y=
Final \ \‘2— A2 A2
Avg N2 ; -I‘Z,a)< A2 A~
Dry Gas Meter: Final Vol L. LY w.7890 lo. 9 04
Initial Vol L. Hlop X _Le, @370 (.8100 X
C Vol(Vord(m)) -M(ﬂw@ 1520w (5 M{a(é) (0] (B30 8
Dry Gas Meter Initial 20 71 73
Temp (°F) :Inlet ~ Mid ;7 [ W ? X i
(Ta) Final - - _OH X 25
Avg(°F/°A) 71X (52}) A 7% 7f5_32 7) 24 "ES’EH)
Dry Gas Meter Initial L9 i =21
Temp (°F) : Outlet  Mid uoﬁ =21 ™1
(Tw) . Final 20, X "7! \, 22
Avg(F/°A) RENGER), Y'K L3528 X
Avg Dry Gas é(" X K X «»3( -
Meter Temp (T,, - °F/°A) 702 (59,1 ik (;55\ 8 2.7 (532:75
Time (minutes) {045~ |0 %D /030

Note: If volume is in m*, multiply by 35.314667 to obtain f°.

Note: Add 460°to all temperatures for degrees Absolute. Y
RURAY



WST9%-Form2, Pg 2, Rev 5/10

T 2y Y Factor % Difference = Act — Exp X 100
Exp

Y= (VYMCFYBP)(T,)
(VJ)(BP + A h/13.6)(T)

Note: MCF = Meter Correction Factor (Y) for Dry Gas Meter used as a Transfer Standard

Run 1 7 (590,20 |
m Y=(5-7;5L9 X .‘1“1‘1‘7 \ 2848 y TD.2 )= 78, mﬁ‘oep?: 9595’\’&2
(5240 (2848 + 1% M36)( LS ) 82 ogz.ogg
P (5275
A%=(_ 4585 . qL2le yx100= -»a'-i’l& %o
LaZLG
Run 2 ) / (.53\ 6) d

Y=( 5. 43 X ."H“l“? W 28M44 ) TG )= D7, 3%, ’4'8“? = 95‘20

(5362880 + 12 136X BB go L6, Hze X
N IJ N
A%=( 9590 - 902 )xmu— - 0,3 %
Qoo ( .y
Run 3 -~ - 5372, }( 3
v=( 500 3 2097y 28023 92,7 )= o, Blol. Lo24] A
(5300, (284 + N2 136} LUDF 9,400, el
- 529 -
A% = ( 4|8 L2 Yxw=_ -, 083 %
A2l SN
Note: The Y Factor % Difference must be <+5.0% to be acceptable. Avg. A%=_", 99“"!

Determination of Interpolated Y Factor for Average Certification Test Sertes A H from
Dry Gas Meter Calibration Data:

inch H,O Ah= Calculated Calibration Y Factor
(A) (8)) ( from Calibration)
inch H;OAh= Calculated Calibration Y Factor
(B) o) ( from Calibration)
- = X100 = - = / =
(B) (A) (E) @) ©) (E) (F)
- = X100 =
AvgAh (A) (G)
X )+ =
LF G J C " Interpolated Y Factor
For Avg. Test Series
Ah
Dry Gas Meter Back Half Leak Check: 000 inch H;O in One Minute
Front Half Leak Check Meter Reading Leak Rate
Meter Vac In. Hg Start Stop cmm cfm
DGM — 18,0 . 4170 4170 L0000 06D
™ - 18,0 4708 708 —_ . OO0
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VANEOMETER CALIBRATION

Myren Consulting used a Dwyer Mocdel 3480 Vaneometer to measure
test chamber air velocity. The manufacturer’'s specifications for
accuracy are * 5.0% from 0 to 100 fpm and * 10% from 100 to the top
of the scale. Myren Consulting insures that the instrument is level
and clean prior taking each reading. According toc EPA personnel
(Westlin, RTP) no further calibration is necessary.

DRAFT GUAGE CALIBRATION

Myren Consulting used a Dwyer Model 115 AV, a -0.05 - 0.0 -
0.25” inclined red oil manometer (readability resolution %+ 0.0017
H;0) to measure the static pressure in the stack. Once leveled and
zeroed as per the manufacturer’s written operating instructions, the
Dwyer manometer is a primary standard and needs no further
calibration.

The manometer is leveled and zeroed at the start of each test,
checked as necessary during a run to verify that the settings have
not changed and again at the end of each test run. The results of
these checks are recorded on Woodstove Data Sheet #16 in each
individual test.

BAROMETER CALIBRATION

Myren Consulting used a Princo Model 453 SN W14275 Mercury
barcometer and a Weems and Plath aneroid barometer to measure the
barometric pressure (BP). The Weems and Plath barometer was
calibrated daily by comparing it to the Princo and adjusting it as
necessary. The Princo when calibrated following the manufacturer’s
instructions is a primary standard and needs no further calibration.

MOISTURE METER CALIBRATION

_ Myren Consulting uses a Delmhorst J-2000 which was calibrated
daily using the “Check” feature. Then the operation of the moisture

meter was checked with a Delmhorst Moisture Content Standard Model

MCS~1 at 12.6 and 23.8%. The results of these checks are recorded

on Data Sheat #10.

. The readings obtained with the moisture meter are then
corrected as per the manufacturer’s written instructions for
temperature. If Delmhorst #496 insulated pins are used, the meter
is set at 222 using the Set Pin Calibration instructions. The
meter is set at 1 for the Species correction. 1 is the setting for

D. Fir
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Myren Consulting Inc.
PVQ, Q{@‘) T 512 Williams Lake Rd; Colville, WA 99114; (509)685-9458
EPN o QA WS, REV 1/10
COz Ana}yzer
Multipoint Cﬁlibration Report Form
Site:_Myren Lab, Colville, WA  Date: “§ ; g f FoId
Analyzer: Make:_Horiba  Model:__PIR 2000 ‘ SN:_ 607204
Calibration by: _ &,%, m“\jmn)
Cal Gas Flow:_1.5 scfh = Measured by: Rotameter:_ X Mass Flowmeter:
BP: 28,98 “Hg Instrument ID:_Princo

Temp: G/ °F Instrument ID:_Omega Digicator Ceh"/%f“

Analyzer Last Calibrated; ¥ / 3 / R By:_ AT\ yeen

Cylinder%59 | ©

1. #2AR "k3.c3¢5 Concentration: 00w %CQO; Cyl. Press.._ 1 6%0  psi.
Certified By: Oenptn __ Date_2/25//6

2, #0004 244 Concentration: A4 S %CO; Cyl. Press.:_ Qo¢3  psi.
Certified by: Lif Qv tfg %--&g‘\ﬂ% 4 %wgﬁ Date: Hif;’if ff &

3. # D% ~ ) 1.5 Concentration: 2§, %C0O; Cyl. Press.:___ 6 &©  psi.
Certified by: ) W ‘ Date: &4 / ) ! ﬁ?"?

4, #5¥~HTISRE Concentration: e %co, Cyl. Press.:.__11bo psi
Certified by: Al ﬁ‘ff!'%‘%@ SYR T i E}m Date:  # /,/?Z://B

Analyzer: Calibrated Range:_ 0-25 % Output:_ 0-1.0 v,
Flow:__1.5 scfh  Measured by: Rotameter:_ X  Mass Flowmeter:

Calibration Results
Point | Cyl. % Expected Actual Adj. % | Curve | Potentiometer
* i Meter | DVM | Meter | DVM | Meter DVM Dit. | Conc. Unadj.{ Adj.
L1 |oed [000 ] 000|002 |~oot | D00 [.0c0]| Seel next | 498 | 440
2 | 2 [1ng [498|M98| 480 | 4S ﬂ;gua.-
3 13 (o0 |40 [eso[ olete | ~ | — - | -
4 | 4 16D M2 LMEE 8 ~ | - N
5 1 O.?{;’) 000 | .0axs| o |00 e oo -
Comments: “
ugs

830



Linear Regression Results
Y=MX+B -

Analyzer: Horiba PIR 2000

Slope M=__, 033935 ;
Y Intercept (B)= ~0,00659 b ]?)1;26607204

Correlation Coefficient (r)_©. § cf§ E Z 'f s

ﬁ[ﬁ]?@?”f'
Pre Qopdivnun €P8 2

1
0.9 <
08 ?@/
207 '
5 0.6 ‘ - =
go.s — /éV
30.4 _ —
g 0.3
02 f
0.1,
(0/ 25 5 75 10 125 15 175 20 225 25
Span Gas Concentration (%CO,)
Comments: Cal lugue. ¥ Qmméuuwf% A A Qemg:’ N )
v - e ‘ \ Scale (7%
B - 2784 B\ Seals
00 : -\Om? oot +0.4 | X OM|
195 123063 14372 - - 115
836 911300 L 43R0 4p.bE 4 0.6S
238 S840 - 2000 ~37| - 2.7



» Myren Consulting Inc,
ﬁ,&r O er , $12 Williams Lake Rd; Colville, WA 99114; (509)685-9458
(AARIVELN
e QA WS, REV 1/10
E:@gé q}% CO Analyzer ‘
' Multlpomt Cahbratlon Report Form
Site:_Myee)) L@L‘j (o Il Ky, & Dae_ Q J5| 1
Analyzer: Make: CAI Model: 200 SN:__1M12002
Calibration by:_ 4T (Y ungwe
Cal Gas Flow: 1.5 dscth < Measured by: Rotameter; X Mass Flowmeter:
BP.__ /858  ”Hg Instrument ID: Pf}*m e
Temp: (| °F In ent ID: O A 5)4;-! S ”ém{
Analyzer Last Calibrated: ! i % . ﬁ' y: \’&"fw N \{W
Cylinderstgar
1. #IA 6L S Concentratlon nNo® %CO Cyl. Press.: | LBO psi
Cg{gﬁed By: Date: & / élﬁ' /! @

2. #2934 116 ) Concentration: 2;@! _ %CO Cyl. Press.: 290  psi.

Certified by:_ [ 5 ¢ u8 el ooy Lo Date:_ 4 /15 /}g
3. #2%-11E Concentration: ‘f;gﬁ %CO Cyl. Press.._ €68 psi.
Certified by: O’g% : Date: B[ 3 C?.F?‘”
4.  #5X -HSB € Concentration: } Q QF %CO Cyl. Press.; 'l,féD psi.
 Certified by: /N AN hesen — Tax A Date: H [ 12,0
O ~h ,95
Analyzer: Calibrated Range: 0-10% % Output: 0-10.0 V.
Flow: 1.5dscfh °  Measured by: Rotameter: X Mass Flowmeter:
Calibration Results
Point| Cyl. % Expected Actual Adj. Curve | % | Potentiometer
PR 0 Mecter [DVM | Meter [ DVM | Meter [Dvi | €O | DI Unadi. | Adj.
1 |1 |owe |00 000|512 /2 | .00 |non] See st | 626 | 440
2 12 |26y {96l [201]99% [29%Fmea (201 | Dael |48 |39
3 |3 | W03 |vod |qod|yaie [ — [— | e
o 1199 [l ag [1o0]io| — [ = — =
5 1 Q00 |0 | poReco |ooo| — | —

Comments:



Linear Regression Results
Analyzer: CAI Model 200

Y=MX+B SN:1M12002

Slope M=_ O ,3&3%5’@%% e
Y Intercept (B)= =D (¥3V 0 B2 Lo Date: 4 / g / 14

Correlation Coefficient (r) 0.9 Y ellS P{“‘ﬁ QP{‘JL? M T [ e .

1
0.9
08
0.7

o I I O I
-

Analyzer Input (volts)

0.3
0.2
0.1

0

0 1 2 IBpan Gas Concentratiof (%COY 8 9 10

Comments: | C:g_\ ("\'Lw‘tﬁ”z f C@'ﬁj\cﬁ (’.\,:SE;{%&{\;% A}}é | A g*;;m%
Vo.® LR Sseren ppueshed 9%

WA R L

D.OO ‘.;‘Or.Olzg Y o LRG
2.6 | 2549 % ~00L0F ~-2332
qore 4.0509 +0, DA ¥ 052~

1,39 L3N 10.05U0 H0%



V ) LIQUID TECHNOLOGY CORPORATION
: “INDUSTRY LLEADER IN SPECIALTY GASES"”

Certificate of Analysis

| - EPA PROTOCOL GAS -
' Customer | OXARC, Inc (Spokane, WA)
Date April 15, 2015
Delivery Receipt — - DR-56053 - - - - -
Gas Standard 2.50% €O, 12.50% Carbon Dioxide/Nitrogen - EPA PROTOCOL
Final Analysis Date April 15, 2015
Expiration Date April 16, 2023
Component . Carbon Monoxide, Carbon Dioxide
Balance Gas - Nitrogen
Analytical Data: ‘ . DO NOT USE BELOW 100 psig

EPA Protocol, Section No. 2.2, Procedure G-1.

Replicate Concentrations
 Carbon Monoxide: 2.61% +- 0.02%
Carbon Dioxide: 12.45% +/- 0.10%
- Nitrogen: Balance

Reference Standards: GMIS Traceability’
SRM/GMIS: SRM GMIS SRM-2745

Cylinder Number: CAL-017030 EB-0051547 CAL-016193
Concentration: 4.009% CO (+/- 0.017%) 9.923% CO2 (+/- 0.062%)  15.633% CO2 {+/- 0.037%)
Expiration Date; 07/15/19 02/04/22 06/02/17

NIST Sample Number: 52-D-54 NA 9-C-55

Certification Instrumentation : _

Component: : Carbon Monoxide - Carbon Dioxide
Make/Model: Nicolet 6700 Nicolet 6700

Serial Number: APW1100563 APW1100563

Principal of Measurement: FTIR FTIR

Last Calibration: April 15, 2015 April 04, 2015

CylinderData . S — .
Cylinder Serial Number: EB-0041761 Cylinder Outlet: CGA 350

Cylinder Volume: 119 Cubic Feet Cylinder Pressure: 1700 psig, 70°F
Analytical Uncertainty and NIST Traceability are in compliance with EPA-600/R-12/531.

Certified by: coe %/'

. Cole Dylewski PGVP Vendor ID: E12015

“UNMATCHED EXCEL] ENCE"

2048 APEX COURT, APOPKA, FLORIDA 32703 ~ PHONE (407)-292-2990 FAX (407)-202-3313
www. LIQUIDTECHCORP.COM

APGCPKA, FL. * PASADENA, TX



WELDING PRODUCTS SPECIALTY GASES
INDUSTRIAL SUPPLIES BEVERAGE SYSTEMS
INDUSTRIAL GASES SAFETY PRODUCTS
- MEDICAL GASES | FIRE EQUIPMENT
WW\.N.DX..ARC..GOM
MAIN OFFICE '
SPOKAND, Wi sazzo Primary Standard Certificate of Analysis
i:-sou-msﬁosg 2005 Method of Analysis Micro GC./ Gravimetric.
FAX (509} 5350368 ‘Customer: Myren Cohisultiig ~ Reference® PN7234:2
P.O# : Cylinder#  250-1175.
BOISE, ID 83709 .
7615 W. LEMHI ST. ’ .
+(208) 3760377

FAX (208} 376-1133 _

_ Resuits of Investigation
COEUR D’ALENE, ID 83314 S R R R L

3530 RAMSEY RD,

(208) 765-3311

FAX (208) 6675074

COLVILLE, W;\ 89114
(o9 eaas77s |
FAX (508) 834-6742 - - .
N et Argon — ~NIA e N/A
Fax oo emne Carbon])ioxide -210% e 21:0%
7 : Carbon Monoxide- -------—---*~--4‘00% U — ' Y
HERM'ET?-::E'R?.'IR}SD‘:S: ‘Heli“m : . NfA . '.  . o NfA
b Hydrogen NIA = rmmmme e NA
" FAX (503) 567-2265 Methane ~memNFA - et A 28
KENNEWICK, WA 60306 Nitrogen - - - Balanpe- e Bra!ancxe.
800 W. COLUMBIA DR. Oxygen: : : 210% i 2T0%
(508} B82-4202 : : ’
-FAX (509} 586-9850
s ave o Hazard Class ~ UN 1956
FAX (208 40,8574 DOT Shipping Name . Comipressed Gas NOS
MOSES LAKE WA o807 Shipping Volume (scf. apprommatg) 160 sef @ ntp
1401 WHEELER ROAD Cylinder Pressure 1500 psig -
eaxammoms  CGA Valve Connection o 380
SHANO 2o LY |
FAX 206, 626 ante Oxarc Primary Standard mixtures are prepared with gravimetric techniques
~ using weights traceable to NIST. Mixture blended to +/- 1% relative to
nosoUTy oneeow+ Minor component and certified to +/- 1% analytical accuracy.
FAX 06} 573108 |
720 O S30S . Authorized Signatur ' % . Date - 5:’/ 25/4_7
{208} 7349711 Travis Auger
FAX (208) 734-7923 . t
WENATCHEE, WA 98801 : ' ~
IHME GARDENS RD.
oo o easarr Comments:
FAX (508) 6621229

YAKIMA, WA 08503
1004 EAST MEAD
(509) 248-0827

FAX (509) 452-8704



4\ MATHESON | |
TRI*GAS - Wity Ordo. 4408y

ask. . .The Gas Professionals™  Certificate of Analysis - EPA Protocol Mixtures 215-645-4000

N

Customer: OXARC INC ' Protocol: Reference # Lot #
Cylinder Number:  SX-40586 G1 519323 109-96-17643
Cylinder pressure:; 1600 psig
Last Analysis date:  4/9/2010

Expiration Date: 3/18/2013
REPLICATE RESPONSES
Date:  3/18/2010 Date:
Component: Oxygen . 5.98%.
) 5.98%
Certified Conc: 5.98% +1% R
i onc 98% 6 REL . 5.99%
NS 'Cdmﬁb“n“e At Carbem Dioxide - ..Date: 3&8[2&10 ——Date:_ . __..

. o 6.03%
Certified Conc:  6.04% + 1% REL 6.07%

o e - 6:01% _

4212010 Date: 4/9/2010

Component.  Carbon Monoxide

R "1.30%: 1.29%
Certified Conc:  1.29% +1% REL_ . % 1.28%
: 1.29%
" 4NCE GAS: Nitrogen
/4‘ .
REFERENCE STANDARDS

Component:  Oxygen Carbon Monoxide

SRM#  NTRM-82658 SRM-2639a
Sample # 01110212 = 54-D-51
Cylinder# SX-20658 . CAL-013889
Concentration:  10.09% 0.991%
CERTIFICATION INSTRUMENTS B o
-~ — . Component— Oxygen- - - - - ¢ .. o Gatbon Dioxide -~ - Carbon Monoxide
Make/Model: Rosemount 755 . Variari 3800 GC Varian 3800 GC
Serial Number; 2002832 LR-82489 LR-92489
Measurement Principle:  Paramagnetic TC, FID ' TC, FID
Last Calibration: 2/26/2010 - 3/16/2010 ' 41212010

Notes: T134744 .

This certification was performed according to EPA Traceability Protocol for Assay & Certification of Gaseous
Calibration Standards September 1997, using procedure G1 and/for G2.

Analyst . &Zf o, M' Date____ 4/12/2010




Revised 3.10.08

WOODSTOVE DATA SHEET # 30
STOVE STORAGE

The OPTIMUM DENSIFIED FUEL LOG STOVE tested by Myren
Consulting, Inc. is being held in custody by:

509 FABRRICATORS, INC, Fhone 509 993 3767
14823 n. Pecne Pines Drive
Mead, WA 99201 Contact: Dusty Henderson

The unit was tested at Myren Consulting’s lab in
Colville, WA. It was sealed on 1/10/2017 after the unit had
cooled after testing. The seals were broken on 9/5/2017 just
before the second EPA test run. The unit was resealed on
9/6/2017. The following pages contains photos taken before
the seals were broken and the after the unit was resealed on
9/6/2017.

The unit was sealed with several lengths of metal
banding/strapping that were placed around the stove in a
manner that prevents the door from being opened. A label that
clearly identifies the unit as a sealed EPA test stove and/ or
a Myren Consulting, Inc. address label is placed over the
strapping and taped into place with 27 clear packing tape.

The stove was also loaded onto a pallet and strapped to a
pallet for transport back to 509 Fab and to its final storage
location. A sample stove storage label follows this page.

Once the unit is/ was certified by EPA, the unit will be
returned to 509 Fab via the manufacturer’'s truck.

Carrier:

Shipped on:
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Preunsealing on 9/5/2017
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