Intertek Testi

TEST REPORT

TEST OF A WOOD BURNING-3TCVE
FOR o
EMISSIONS AND EFFICIENCY
PER e
EPA METHODS 28 AND 5G-3, FEBRUARY 1988

MODEL: BIS PANCRAMA

Client: SECURITY CHIMNEYS INTERNATIONAL LTD.
2125 Monterey
Laval, Québec, Canada, H7L 3T6

Attention: Mr. Eric Dufour

TESTED BY:

Intertek Testing Services NA Litd.
1829, 32™ Avenue
Lachine, Québec
8T 3J1

TEST DATES: From July 26 to August 3™, 2000
REPORT DATE: October 17", 2000
Project number: 192-5233

Tested by :

5 f/ | . - “
* Claude Paré, Téchriician - Gaéthn Piéddlud®: Big. -

Certificatien and Physical Testing

s+ Certification andPhysical Testing

Verified by:

&HW

Claude Pelland, P. Eng.
Regional Manager
Certification and Physical Testintg .. .,

Interiek Testing Services NA Lidh.

1829 32nd Avenus, Lachine, Quebec HBT 3J1 Canada
Telephone 514-631-3100  Fax 514-631-1133 Home Page www.worldlab.com




192-5233
"Revison 1
1.0. INTRODUCTION
1.1 GEIIETAL oot ee e e eeeseeee e s ae e e e s ae s ena st er e b bbb l
1.2 Test Unit Description. ..o ceorerorie et 1
1.3 RESULES. o oeeeeeereeeee e e tee e e easteeen e eas e teerea b b e e s e e e arr e e e s i
1.4 Pretest TNFOTTIALION .uovtee e ceeeireeree e rrassrrasiesrmasae s sae s sssebe s sr e san e 1
1.5 Report OramiZation. .. co.cccoverrirmerisessse ettt et 2
2.0. SUMMARY OF TEST RESULTS
2.1 EITISSIONS cevreeeeeeeereeeeeeiveressessaaeseeemesas e s e en st s aa e s aas e e es b et e e s 2
2.2 Weighted Average Caloulation........ocoeiveiincnn 2
2.3 Test Facility Conditions. ... 3
2.4 FUEl QUAlITIES ... vovis ettt s 3
2.5 Dilution Tunnel Flow Rate Measurements
and Sampling Data (5G=3) ..o 4
2.6 Dilution Tunnel Dual Train Precision ........... ST ROTUUP PP 4
2.7 General Summiary of RESUIS ......ovviiimii s 5
3.0. PROCESS DESCRIPTION
3.1 D ASCUSEION M. s eeeeee i eteeesseeunesresseesseassesresan e iae s s resbe s san e e e s b as e nba s ean e e n e 5
3.2 Unit DIMENSIONS .vevveeeeevesrereererereseeemesienssssnssmsenanasrsssnerrssssasenssssnnsssnenases e
3.3 Al SUPPLY SYSIEIM .cvreiiiieiniiiririrnss st b bt ot 6
3.4 Operation During Test........ccomimiimieninres e 7
3.5 Start-Up OPeration........cccieuivinrmimsrsieisresssssteste et 8
3.5.1 Loading preparation
© 3.5.1.1 Lighting procedure (Kindling) ......c.coosvivmmrmuronnicininnininennns 8
3.5.1.2 Pre-test fuel Charge ..oocovvinconreeiiree e 8
3.5.1.3 Test fte] ChAarge .o et 9
3.5.2 Minimum burn rate testing procedure (burn rate < 1 kg/hr)
3.5.2.1 Lighting procedure (kindlng) .......cccoovoveeienniiinncninnns 10
3.5.2.2 Pre-testiNg...cccceeiircciiiiiee e 11
3.5.2.3 TESHIIG . .cverererencerirmerenerr et ete e sas e s aas e an e e 11
3.5.3 Testing procedure category #2
(burn rate between 0.80 and 1.25 kg/hr)
3.5.3.1 Lighting procedure (Kindling) ... 11
3.5.3.2 Pre-testing...cccooveeivmrereic et e U 12
3.5.3.3 TESHNE .cooeeiiereeieeestiners et 12
3.5.4 Testing procedure category #3
(burn rate between 1.25 and 1.80 kg/hr)
3.5.4.1 Lighting procedure (kindling} ........ccoooiiininiiinn, 12
3542 Pre-testing. ..o e 13

Client: Security Chimneys International Ltd.
May 4%, 2001

3.5.4.3  TeSHIIG cvooeeivereieieer st 13



Client: Security Chimneys International Ltd.

May 4", 2001
192-5233
Revison 1
3.5.5 Maximum burn rate testing procedure {burn rate > 1.80 kg/hr)
3.5.5.1 Lighting procedure (Kindling) ... 13
3.5.5.2 Pre-teSting...cccviiceriresrerirree et e 14
3.5.5.3 TeSHNZ . eevieieeeeiecmineesiirries e mse s e s naese e 14
4.0. SAMPLING SYSTEMS
4.1 Sampling LOCALIONS .veuiereccerairii et st e 14
4.2 DIAWINZS oevoviiteiiirareresseeenseeacaseiassresse e eaes b e e sae e s e ane e en e st 14
4.3 Equipment LiSt. . ..ot 15
5.0. SAMPLING METHOD
5.1 Particulate SAMPIIEZ.....cccoovueiriiiiriiinriren et 16
6.0. QUALITY A E
6.1 Instrument Calibration ‘
6.1.1 DIy Gas MELEIS ..u.ovveeeeieieiieieeriies it res st s e esss e 16
6.1.2 Stack Sample ROtAMELET .....coovimieiiiien e 16
6.1.3 Gas Analyzers........cevveeeene e eetetert e ieetereee e reste it et sre et aeae 16
6.2 Test Method Procedures .
6.2.1 Leak Check Procedures........cooviermierinimree i imeec st snes 17
6.2.2 Tunnel Velocity / Flow Measurement ...........ccccoumeiiniineneniennssions 17
6.2.3 PM Sampling System Proportionality (5G-3) ..o, 17
APPENDICE
Data and Calculation FOTTIS. ... ieeriieeer oo e e et ssraae s A
Laboratory Operating ProcedUre.........coovveoimoeicirmeccne et B
Sampling Proportionality RESUMS ...c..coueiieiiiinricrieeeieeee e erasninns C
Calibration Data.......c.ivivie st D
Drawings and Specifications. ... .o E
Operator’s ManUal ..o s F
Unit Pre-Burn Documentation ..o et G
Photographs................ ettt e aeeereeteeeeeeaieeesbeeebeishiesibeieisaiesieieseiesteenttoiseiararantaans H

Drawings of stack gas sampling train and dilution tunnel system.............c...... |



1.0

Client: Security Chimneys International Ltd.

May 4%, 2001
192-5233
Revision 1
Revision IT
INTRODUCTION
GENERAL

1.1

I.2.

1.3.

1.4.

From July 26™ to August 3%, 2000, ITS, Lachine, Québec, conducted tests on the BIS
PANORAMA catalytic stove from Security Chimneys International, to determine
compliance with U.S. EPA emissions regulations.

As per your letter dated April 12, 2001, this program, except the first run, had been
cancelled because the manufacturer had been involved in the test load charge insertion in the
anit.

This revised test report includes the new runs performed from April 23, 2001 to April 26",
2001 and June 6™, 2001.

Tests were conducted by Claude Paré and Gaétan Piédalue. The tests were conducted at the
ITS laboratory located at 1829, 32" Avenue, Lachine, Québec. The laboratory elevation is
860 feet above sea level. Tests were conducted to EPA Method 28 and 5G-3 criteria,
February 1988.

TEST UNIT DESCRIPTION

"BIS VISION" is the name of the product written on the test data sheet, however, the product
name has been changed to "BIS PANORAMA". The BIS PANORAMA is a catalytic umit
having air combustion intakes located at the bottom of the unit with its controls located on
the left hand side of the unit. It was delivered for testing with a fan device.

RESULTS

The unit as tested produced a weighted average emissions rate of 4.1 grams/hour and did not
exceed any of the emission rate caps specified in the EPA regulations. The unit thus meets
EPA certification requirements for 1990.

PRETEST INFORMATION

The test unit was received at ITS in Lachine, Québec on July 10® via there own transport.
The unit was inspected upon receipt and found to be in good condition. The unit was set up
following the manufacturer's instructions.
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Following assembly, the unit was placed on the test stand and the mstrumented
thermocouples were hooked up to our logging system. Prior to emission testing, a fifty
(50) hours break-in period was then performed during which the unit was set to operate at
high to medium bum rate. During the break-in period, the unit was found to operate

satisfactory.

Following inspection of the unit, the chimney system and laboratory dilution tunnel were
cleaned using standard wire brush chimney cleaning equipment.

On April 20", 2001, the unit was set-up for testing.
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1.5. REPORT ORGANIZATION

This report includes summaries of all data necessary to determine compliance with the
regulations.

2.0 SUMMARY OF TEST RESULTS

2.1 EMISSIONS

Run Number | Test Date Burn Rate Adjusted | Heating
(kg/hr) Emission Rate Efficiency

{(g/hr) (% Overall)

IR 23/04/01 1.565 3.979 n/a
2R 23/04/01 |  2.581 - 4.108 n/a
3R 25/04/01 0.791 5.010 n/a
4R 26/04/01 1.152 3.239 n/a
5R 06/06/01 1.368 3.894 n/a

2.2. WEIGHTED AVERAGE CALCULATION

Run Burn Adjusted | (OHE) | Output Prob (X)
Number Rate Emission (BTU/hr) Weighing

Rate g/hr Factor
2R 0.791 5.010 n/a 10900.61 | .2137 4924
3R 1.152 3.239 n/a 15875.48 | 4924 4551
5R 1.368 3.894 n/a 18852.13 | .6688 4781
1R 2.581 4108 n/a 35568.24 | .9705 3312
Sum: 1.7568

Weighted Average Emissions Rate: 4.0775 g/hr
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2.3 TEST FACILITY CONDITIONS
Room Barometric Relative Alr Velocity
Temperature pressure humidity
Run Before | After | Before | After | Before | After | Before After
Number (F) (F) | (inHg) | (in.Hg) (%) (%) | (ft/min) { (ft/min)
1R 78 87 30.15 29.97 32 30 0 G
2R 82 79 29.86 29.65 30 33 0
3R 78 80 30.25 30.20 30 30 0 0
4R 78 30 30.26 30.06 28 29 0
5R 79 g3 29.94 29.94 43 41 0
2.4, FUEL QUALITIES
Pre-test load Test load
Run Loading Moisture Coal Weight | Density | Moisture Piece | Number | Number
Number | Weight Content bed Wet Wet Content | Length of of
Wet Basis | Dry basis | Weight | basis Basis Dry basis {(in.) 2x4's | 4x4ds
(Ibs) %) | (ibs) (bs) | (Ibs/ft) (%)
iR 22.10 23.4 400 | 18.30 | 36.52 20.6 15.81 4 2
2R 21.90 22.5 4.15 18.10 | 35.56 19.8 16.19 4 2
3R 21.50 20.6 415 18.50 | 39.75 21.4 15.06 4 2
4R 22.00 23.1 3.65 1820 | 40.97 21.6 14.38 4 2
5R 20.90 22.6 3.85 18.75 | 39.85 20.4 14.94 4 2
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DILUTION TUNNEL FLOW RATE MEASUREMENTS
AND SAMPLING DATA (5G-3)
Average dilution tunnel Measurements Sample Data
. Volume sampled Particulate
Run Bum | Volumetric Total
Number | Time Flow Rate Temperatures (DSCF) catch (mg)
(Min) | (dscf/min) (°R) 1 2 1 2
IR 160 149.63 625.18 19.93 20.44 5.6 6.4
2R 520 145.53 565.87 70.19 70.45 249 | 297
3R 360 147.86 582.43 49.61 49.62 10.9 | 11.5
4R 340 150.95 586.37 45.47 46.12 8.9 10.5
SR 310 143.30 597.75 42.09 42.16 11.8 | 127 |
DILUTION TUNNEL DUAL TRAIN PRECISION
Sample Ratio Total Emission (g)
Run Number
Train 1 Train 2 Train 1 Train 2 % Deviation
1R 1201.37 1171.45 6.73 7.50 2.25
2R 1078.18 1074.15 26.85 31.90 3.57
3R 1073.02 1072.84 11.70 12.34 1.11
4R 1128.62 1112.73 10.05 11.68 3.13
5R 1055.44 1053.83 12.45 13.38 1.49
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GENERAL SUMMARY OF RESULTS
Run Burn Average Change in Initial Primary Run
Number Rate Surface surface Draft Air Time
(kg/hr) | Temperature | Temperature | (in. H*O) Setting (min)
(F) (F)
IR 2.581 393.55 17.00 0.075 |  Fully opened 160
2R 0.791 263.76 -57.40 0.045 Fully closed with | 520
residual (fixed} air
intake at 0.200 in.
3R 1.152 292.92 -33.20 0.060 Opened with pin | 360
gauge 0.200"
4R 1.198 322.17 -18.60 0.055 Opened with pin | 340
gauge 0.200"
SR 1.368 343.42 -29.20 0.058 Opened withpin | 310
gauge 0.500”

3.0 PROCESS DESCRIPTION

3.1

3.2

During the entire test program, the unit performed well and no hazardous behavior has

DISCUSSION

been noticed.

UNIT DIMENSIONS

Catalyst

Location: Below the flue exit
Dimensions: 15%”x 11%”x 3 3/8”
Material: Stainless steel

Bypass mechanism: description, drawing no. 2073

Bricks

Location:

Floor: all over (1% thick)
Sides: all over (1% thick)
Back; all over up to the catalyst (1%4” thick)
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Flue gas exit

Location: Top of unit, centerline 9% from back and 16%” from sides

Dimensions: 7 diameter, 0.027” thick

Material: Stainless steel

Gasket

Location: Door frame: around the door.

Glass: between the glass and the main door frame to seal the glass

Dimensions: 5/8” diameter (door), 5/16” diameter (glass)
Material: Glass fiber (door frame: TXP020 graphite; glass: TXP050 graphite)

Qverall unit dimension

45Y” high, 30 1/8” to 38" wide, 23'2" deep

Firebox
Dimensions: 13 1/8" deep x 17%” to 20” wide x 19%” high
Usable volume: 2.87 cubic feet

AIR PLY SYSTEM
The air supply system is made with three different air ch"annels, one of them being a main
adjustable air intake located at the left side of the unit. Two secondary air intakes are

present to feed the combustion chamber.

The following table shows the inlet and outlet sections of each system. The air
introduction system number is referred on a set of drawings in Appendix E.
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AIR INTRODUCTION SYSTEM INLET (I) sq. in. OUTLET
Identification Type L, I_. | Controlled (sq.in.)
A Secondary - 0.64 No 0.67
B Secondary - 0.17 No 0.43
C Main 0.03 6.61 Yes 491

Legend:

Identification: Tag name referred on drawings in Appendix E, section airflow pattern
Type: Characterisation of air intake

Lin: Minimum air intake of a particular air channel

| Maximum air intake of a particular air channel
Controlled:  Determines if a provision for air control is present
Qutlet: Tota! air outlet of a particular air channel

NOTE: Surfaces are expressed in sq. Inches
OPERATION DURING TEST

Run #1R:

This run lasted 160 minutes. It was performed on April 23%, 2001.
The burn rate achieved is a Category 4 with 2.581 kg/hr.

Refer to the front page of test run data #1R in Appendix A for the detailed test sequence.
Run #2R:

This run lasted 520 minutes. It was performed on April 23", 2001.
The burn rate achieved is a Category 1 with 0.791 kg/hr.

Refer to the front page of test run data #2R in Appendix A for the detailed test sequence.
Run #3R:

This run lasted 360 minutes. It was performed on April 25%, 2001.

The burn rate achieved is a Category 2 with 1.152 kg/hr.

It was performed for the confirmation fan test.

Refer to the front page of test run data #3R in Appendix A for the detailed test sequence.
Page 8 0f 18
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Run #4R:

This run lasted 340 minutes. It was performed on April 26™, 2001.
The burn rate achieved is a Category 2 with 1.198 kg/hr.

Refer to the front page of test run data #4R in Appendix A for the detailed test sequénce.
Run #5R:

This run lasted 310 minutes. It was performed on June 6%, 2001.
The burn rate achieved is a Category 3 with 1.368 kg/hr.

Refer to the front page of test run data #5R in Appendix A for the detailed test sequence.

3.5 START-UP OPERATION

1 Loading preparation

1.1 Lighting procedure {(kindling):

e Place 12 crumpled up balls of newspaper (approx. 3" dia.) in 3 rows so as to cover the whole surface
of the firebox.
e Add small pieces of kindling, until you reach 4.5 Ibs.

1.2 Pre-test fuel charge:
o Cut two 2 x 4 lumber in twelve pieces of 11" long (do not chop the wood).
e The weight of the pre-test has to be about 22.00 Ibs. Add another piece of 2 x 4 lumber if necessary

in order to reach the desired weight.
e The pre-load of wood must be arranged according to the lay-out shown below:
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Figure 1

1.3 Test fuel charge :

e The load of wood should weigh about 18.10 1bs including the weight of the spacers. Cut the pieces
of wood so that the weight meets the requirements (18.10 Ibs is the minimum weight for a 2.87 cu_ft
volume).

o The test fuel charge consist of 4 pieces of 1.5 x 1.5 and 2 pieces of 1.5 x 3.5 cut to a length of
between 13 inches and 17 inches. The logs have to be long enough to weigh about 18.10 Ibs and
respect the moisture content shown in figure 2 .

e When loading the fireplace for testing, the wood must be arranged as shown below:
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Figure 2
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2 Minimum burn rate testing procedure (Rurn rate under [ kg/hr

2.1 Lighting procedure (kindling)

Follow the lighting procedure as described in section 1.1 of this document.
¢ Set the combustion air control and the by-pass wide open.

« Light the newspaper and leave the door half opened until the fire is well established, then close the .
door. As you light the fire, start the timer.

Note: - It might be necessary to reopen the door if the wood does not ignite well.

e At 1.8 Ib, open the door, and spread the embers evenly, using a poker. Then, add the pre-load of
wood and arrange it as shown on figure 1.
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2.2 Pre-testing

e  Wait the 15 minutes mark before closing the door.

e Wait the 30 minutes mark before closing the by-pass.

e At 11 Ibs close the combustion air control half way.

e At 7 lbs set the combustion air control at the minimum opening.

e Let the pre-load burn for 1 hour or until it reaches the Target weight (Between 25% and 20% of the
test load).

Note : - [f the fire goes out while pre testing, open the door to relight the load.

2.3 Testing
e At Target:

- Open the combustion air control and by-pass fully and then open the door.

- Pack down the embers in order to get them parallel to the bottom of the firebox
(place all the embers behind the andirons before loading the unit).

- Place the load of wood in the firebox as shown on figure 2.

- Begin testing : Start the chronometer and begin to collect the particles

- Check the space between the embers and the load of wood. If the space is not
large enough, move the embers using a poker.

- Keep the door opened until the wood is ignited (about two minute) and then
close the door. ‘

- Keep the by-pass opened for the first 4 minutes.

- Keep the air control open for 5 minutes (after beginning the test), then, close
the control completely.

3 Testing procedure category # 2_(Burn rate between 0.80 and 1.25 kg/hr)

Perform another minimum burn rate Test.
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4 Testing procedure catesory # 3 {Burn rate between 1.25 and 1.80 ke/hr)

4.1 Lighting procedure (kindling)

Follow the lighting procedure as described in section 1.1 of this document.
Set the combustion air contrel and the by-pass wide open.

Light the newspaper and leave the door half opened until the fire is well lit, then close the door. As
you light the fire, start the timer.

Note: - It might be necessary to re-open the door if the wood does not ignite well.

At 1.8 Ib, open the door, and spread the embers evenly, using a poker. Then, add the pre-load of
wood and arrange it as shown on figure 1.

4.2 Pre-testing

Wait the 15 minutes mark before closing the door.
Wait the 30 minutes mark before closing the by-pass.
At 10.5 1bs close the contro] until you get a 6.500" opening. (Use the appropriate pin gauge).

Let the pre-load burn for 1 hour or until it reaches the Target weight (Between 25% and 20% of the
test load)

Note : - If the fire goes out while pre testing, open the door to relight the load.

4.3 Testing

At Target :

- Open the combustion air control and by-pass fully and open the door.

- Pack down the embers in order to get them parallel to the bottom of the firebox (place all
the embers behind the andirons before loading the unit).

- Place the load of wood in the firebox as shown on figure 2.

- Begin testing : Start the chronometer and begin to collect the particles

- Check the space between the embers and the load of wood. If the space is not
large enough, move the embers using a poker.
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- Keep the door open until the wood is ignited (about 2 minutes) and then close the

door.
- Keep the by-pass opened for the first 4 minutes.
- Keep the air control open for 5 mimites (after beginning the test}, then, close
the control until you get a 8.500" opening. (Use
the appropriate pin gauge).

5 Maximum bum rate testing procedure (Bum rate > 1.80 ke/hr

5.1 Lighting procedure (kindling)
Follow the lighting procedure as described in section 1.1 of this document.
Set the combustion air control and by-pass wide open.

Light the newspaper and leave the door half opened until the fire is well established, then close the
door. As you light the fire, start the timer.

Note: - It might be necessary to reopen the door if the wood does not ignite well.

At 1.8 Ib, open the door, and spread the embers evenly, using a poker. Then, add the pre-load of
wood and arrange it as shown on figure 1.

5.2 Pre-testing

Wait the 15 minutes mark before closing the door.
Wait the 30 minutes mark before closing the by-pass.

Let the pre-load burn (with the air control fully open) until it reaches the Target weight (Between
25% and 20% of the test load)

5.3 Testing

At Target :

- Open the combustion air control and by-pass fully and open the door.

- Pack down the embers in order to get them parallel to the bottom of the firebox
(place all the embers behind the andirons before loading the unit).

- Place the load of wood in the firebox as shown on figure 2.
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- Begin testing : Start the chronometer and begin to collect the particles
Check the space between the embers and the load of wood. If the space is not
large enough, move the embers using a poker.
Keep the door opened until the wood is ignited (about 2 minutes) and
then close the door.
Keep the by-pass opened for 4 mimutes.
Keep the air control fully open until the test is completed.

4

4.0 SAMPLING SYSTEMS
4.1 SAMPLING LOCATIONS

Particulate samples are collected from the dilution tunnel at a point 20 feet from the tunnel
entrance. The tunnel has two elbows and two mixing baffles in the system ahead of the
sampling section. The sampling section is a continuous 13 foot section of 6 inch diameter
pipe straight over its entire length. Tunnel velocity pressure is determined by a standard pitot
tube located 60 inches from the beginning of the sampling section. Thermocouple is
installed on the pitot tube to measure the dry bulb temp. MC is assumed, as allowed, to be
4%. Tunnel samplers are located 60 inches downstream of the pitot tube and 36 inches
upstream from the end of this section.

42 DRAWINGS

Various drawings of the stack gas sampling train and of dilution tunnel system are found
in Appendix L.
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43 EMISSIONS/EFFICIENCY TESTING EQUIPMENT LIST

[TEM DESCRIPTION

14.
15.
16.

17.
18.
19.
20.
21
22,
23,
24,
25.
26.
27.

29.
30.

3

.CO, CO, & O, Analyzer

Dry Gas Meter |

. Dry Gas Meter 2

. Rotameter (1)

. Rotameter (2)

. Hot Wire Anemometer
. Inclined Manometer

. Pitot Tube

. Pressure gages (2)

10
1.
12.

Vacuum gages (2)

Dratt Indicator

Scale, 1000lbs Cap./Record.
. Readout for 10001bs Scale
Scale, 8 kgs Capacity
Analytical Balance
Diaphragm Pumps (2)

Gases; Calibration, Zero, Span
Moisture Meter
Humidity Chamber
Dilution Tunnel
Reference Dry Gas Meter
Spirometer

Data Acquisition System
Drying Oven

Filter Holders, 47 mm {8}
Type J T/C Plugs

Sling Psychrometer

. Dessicator cabinet
Exhaust blower

Drying columns

. Impinger train

Prepared June 1%, 2000 by Gaétan Piédalue

H#
180-169
180-175
18G-176
180-092
180-131
180-222
180-139
180-184
180-250/ 180-251
180-252 /180253
180-156
180-130
180-129
180-083
180-170
18C-125
180-126
180-219
180-160
180-142
180-221
18C-161
180-004
180-159

180-157 & 180-158

180-220
180-141
180-143
180-144
180-140

MANUFACTURER

NOVA

American Meter Co. Ltd
American Meter Co. Ltd

Omega
Omega
Omega
Dwyer
Basco
Basco
Dwyer
Papp
Papp
Mettler
(Ohaus

“ Barnant

Bamant
Matheson
Delmborst

Shop Built
Shop Built
American Meter
Shop built
Fluke

Quiney Lab. Inc.

Miilipore
Gordon

Omega
Nalgene

W.A. Hammond
Drierite Co.
Shop Built
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MODEL SERIAL #
7800CP3A 1819
DTM-2004 96X547016
[TM-200A 96X547017
FL18398T 064605
FL3830ST (02489
HHIS1 3436211
125-AV
160518
0-15 PSI
-30-0in. Hg -
2000-00 W42F
30" x 30
UMCE00AAAC L6990
PCS0B0 826741
AP3108-0 1114501141
400-1901 194001630
400-1901 194001743
12000 14740
DTM-200A 98Y 990002
2240-B 985022
21-350 9502106
SX0004700
HMP -
RHSP A4Q
5317-0180
26800
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SAMPLING METHODS

5.1 PARTI ATE SAMPLIN

Particulates were sampled in strict accordance with EPA Method 5G-3. This method uses
two identical sampling systems with Gelman A/E 61631 binder free, 47 mm diameter filters.
The dryers used in the sample systems are filled with "Drierite” before each test run.

QUALITY ASSURANCE

6.1 INSTRUMENT CATIBRATION

6.1.1

6.1.2

6.1.3

Dry Gas Meters

At the conclusion of each test program the dry gas meters are verified using the
reference dry gas meter. This process involves sampling the train operation for 1
cubic foot of volume. With readings made to .001 f°, the resolution is .1%, giving
an accuracy higher than the V2% required by the standard.

Stack Sample Rotameter

The stack sample rotameter is checked by running three tests at each flow rate used
during the test program. The flow rate is checked by running the rotameter in series
with one of the dry gas meters for 10 minutes with the rotameter at a constant setting.
The dry gas meter volume measured is then corrected to standard temperature and
pressure conditions.

as Analyzers

The continuous analyzers are zeroed and spanned before each test with NBS
traceable gases. A mid-scale multi-component calibration gas is then analyzed
(values are recorded). At the conclusion of a test, the instruments are checked again
with zero, span and calibration gases (values are recorded only). The drift in each
meter is then calculated and must not exceed 5% of the scale used for the test.

At the conclusion of each unit test program, a five point calibration check 1s made
and must meet accuracy requirements of the applicable standards. Consistent
deviations between analyzer readings and calibration gas concentrations are used to
correct data before computer processing.

Page 17 of 18



0.2

Client: Security Chimneys International Ltd.
May 4%, 2001

192-5233

Revison 1

TEST METHOD PROCEDURES

62.1

6.2.2

6.2.3

Leak Check Procedures

Before and after each test, each sample train is tested for leaks. Leakage rates are
measured and must not exceed 0.02 CFM or 4% of the samplmg rate. Leak checks
are performed checking the entire sampling train. Pre-test and post-test leak checks
are conducted with a vacuum of 5 inches of mercury. Vacuum is monitored during
each test and the highest vacuum reached is then used for the post test vacuum value.
If leakage limits are not met, the test run is rejected. During, these tests the vacuum
is typically less than 2 inches of mercury. Thus, leakage rates reported are expected
to be much higher than actual leakage during the tests.

Tunnel Velocity/Flow Measurement

The tunnel velocity is calculated from a center point pitot tube signal multiplied by
an adjustment factor. This factor is determined by a traverse of the tunnel as
prescribed in EPA Method 1. Final tunnel velocities and flow rates are calculated
from EPA Method 2, Equation 6.9 and 6.10. (Tunnel cross sectional area is the
average from both lines of traverse.)

Pitot tubes are cleaned before each test and leak checks are conducted after each test.

Pm Sampling Proportionality (5g-3

Proportionality was calculated in accordance with EPA Method 5G-3. The data and
results are kept in file for future reference.

Page 18 of 18



APPENDIX A
Data and Calculation Forms



Type of
Stove: 1
Weighted Average |1=cat
2=noncat
3=peliet
(E)
Ave. Heat (K)
Burn Emission Output Weighting
Test No.| Rate Rate g/br (BTU/HR) Prob. Factor| (KxE) | KxOHE
1 0.791 5.010 10900.61 | 0.2137 | 04924 | 24669 0.00
2 1.162 3.239 15875.48. |  0.4924 | 0.4551 1.4739 0.00
3 1.368 3.894 18852.13 | 0.6688] - 0.4781 1.8616 0.00
4| . 2.581 4,108 35568.24-| - 0.9705 | - 0.3312 | 1.3607 0.00
! ‘0.00| 1.0000| 0.0000}| 0.0000 0.00
0.00 | --1.0000| 0.0000; 0.0000| . 0.00|.
0.00| 1.0000 0.0000| 0.0000 0.00.
0.00°f 1.0000| 0.0000|. 0.0000 0.00
0.00| 1.0000| 0.0000 ] 0.0000 0.00 |
0.00 | 1.0000 | 0.0000 | 0.0000 0.00
4 0.00
1.75678| 7.1632 0.00
ghted average emissions rate: 4.0775
|Weighted Average OHE 0.00
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ITS Intertek Testing Services

Date: 2000-10 - F page 2 4 S

Manufacturer: A CE SECLRITE Model:  ®iS ViSion)
Project no.: [42-5233 Tech..  (CLAabE paRE
Addition [ Substraction [ |
Volume: A1l I: 13.125 in. I*w*h
Wi 17.750 in.
h: 19.750 in. 4601.133 in.cu.
i
I: 13.125 in. *w*h/2
W 1.125 in.
h: 19.750 in. 145.8105 in.cu. 291.6211
in.cu.
Volume Total: A1+A2+A3 A1+A2+A3
V.T. in.cu. V.T. cu.f.
4892 754 2.831455




QBB 1ntertek Testing Services

Date: o0 -0 -3 page M}_,
Manufacturer: Cl gmwg": ;E'};Mgvrg; tModel: B1f WS 0d
Project no.: 192.$333 Tech:  CLawe PAls
Addition [ ] Substraction
Volume: Afotal 1 l: 18.625 in. "w*h
W 20.250 in.
h: 25.125 in. 9476.051 in.cu.
B |
w
Volume: Atotal 2 I: 18.625 in. *w*h/2
W 1.5625 in.
_|h 25125 in. 365.5884 in.cu. 731.1768
' in.cu.
[A.T. 10207.23
Volume A4 I 14.375 in. I*w*h
W, 20.25 in.
h h: 3.375 in. 982 4414 in.cu.
Volume: A5 + A8 i: 14.375 in. "w*h/2
W 1.1875 in.
Wi h h; 3.375 in. 28.80615 in. cu. 57.6123
|
Volume: A11 I: 4.125 in. I*w*h
Wi 22.625 in.
h: 25.125 in. 2344 .869 in. cu.
Volume: Al4 + A15 I: 4125 "w*hi2
W, 0.375
h: 25.125 19.43262 in. cu. 38.86523
in. cu.




Date:

BN Intertek Testing Services

Pop-{o-1F page 4 42 4
Manufacturer: Q,Hgmw::E Seewanfe” Modei: BIS ViS04
Project no.: 99 -g333 Tech.: CrLaube fa & _
Addition [ | Substraction [X]
Volume: A7 i: 1.25 in. *w*h
| Wi 17.75 in.
] h: 18.75 in. 438.2031 in.cu.
W
Volume: A8 I: 13.125 in. "w*h
W, 20.25 in,
] & h: 2 in. 531.5625 in.cu.
h EEREERES v
Volume: A12 + A13
2 13.125 in. *w*h/2
W Wi 1.1875 in. :
hlh: 2 in. 15.58594 in.cu. 31.17188
I in.cu.
Volume: A9 + A10 It 14.375 in. i*w*h
W 1.25 1in.
h: 19.75 in. 354.8828 in. cu. 709.7656
in.cu.
Volume: (ATotal1+Atotal2)-(A4+AS+AG+
' AT1+AT14+A15+AT+AB+A12+
A13+A9+A10)
V.T.in.cu. 5072737 2.935612




Date:

§ Intertek Testing Services

page S of 5

o000 ~{ 0=
Manufacturer: WG SE Model: BLs wis o
Project no.: [83-5233 Tech.: CLAuDE PARE
ADDITION SUBTRACTION
ft**3 Volume ft**3 Volume
Av+ a2 +A= 2.9y
V measured . 83 )
P —— ——— SN ————
V ashlip
_ M - _—_‘—_
%
2.83 - 2.9Y
V usable
Usable firebox volume: 2,87
Test load weight: 20.09 Minimum: / 803 Maximum: P10
Deviation: 2 9
{5% max.)

("

132-25-99058




INTERTEK TESTING SERVICES NA Ltd.

SFBA EPA ADJUSTED EMISSION RESULTS

" Manufacturer: Chem. Sec.
Modei: Bis Panorama
Date: 2001-04-23
Run: 1.
Project # 192-5233
Test Duration: 160
{minutes)

PRESSURE FACTOR

TEMPERATURE FACTORS
DGM #1:
DGM #2:

VOLUMES SAMPLED
DGM #1:
DGM #2:

TOTAL TUNNEL VOLUME (scf):

SAMPLE RATIOS
~ Sample Train 1:
Sample Train 2:

TOTAL EMISSIONS
Sample Train 1 (g):
Sample Train 2 (g):

EMISSION RATES
Sample Train 1 (g/hr):
Sample Train 2 (g/hr):

ADJUSTED EMISSION RATES

Sample Train 1 (g/hr):
Sample Train 2 {g/hr):

DEVIATION:

1.00468

0.98356
0.98383

19.92762
20.43676
23940.538

1201.375
1171.445

6.7277
7.4972

2.5229
2.8115

3.9233
4.2923

2.25%

RESULTS
AVERAGE ADJUSTED EMISSION RATE:

Burn Rate {Dry kg/hr):

BAROMETRIC PRESSURE

Average:
Start:
End:

DRY GAS METER VALUES
DGM #1

DGM #2

TEMPERATURES (DEG. RANKIN)

DGM #1:
DGM #2:

CALIBRATION FACTORS

DGM #1:
DGM #2:

TUNNEL FLOW RATE:

PARTICULATE CATCH (mg)

Sample Train
Sample Train

Final:
Initial;

Final:
Initial:

4.108

2.581

30.06
30.15
29.97

662.329
642.041
977.923
957.309

536.824
536.676

0.9940

1.0030

149.628

5.6000
6.4000
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Intertek Testing Services

Dare: _ 9©01-0 q- 25

- 4

Manufacturer: CMM&@EJEQM&L@_%_“ Model: BtS fA~oRAm A

~
WHI LTO#: 192 -53%3 Rue 4 Tech: CLA WDE _FARE
COMNMENTS

Q0lso  3TALT F1le WITH eiyDidnta

aalol %55 THE oo sl

8o:\S  oPen THE Dopf , SR THG EIRE

0o \T Aod PpeTesr LeaD

o 2SS CLOSE THE Doal?

o2 O THe Doel

Bn'33 C Lot THE Do<é

00:47 _Quosé Tue HYPass

0(1:57 Qokd THE ﬂ((é} ADD TCST Leabd

01159 CLosé THE Doolk

gA:ol  Close THE BYPRSS

TEST LOAD CONFIGURATION

—p [RowT

il
mn

92-k-9904



Intertek Testing Services

Date: 0Ol -0 - 23

Manufacrurer:,,mé:éljﬁ(:i&&f _5-_“____ Model: 315 _Padollama
WHILTO#: {92.5233 Rum.__ 1 Tech: ClAW DE___fﬂl_C-:_

Pre/Post Checks

Moisture Meter Calibration Check: | Time: -—— {12: — |22 —
) Pre-Test Post-Test
Facility Conditions:
AL VRIOCIY e oottt {50 fom L5 fom
Smoke Capture CHECK.....viviiiiii e et ok oK
Wood Heater Conditions:
Date Wood Heater Stack Cleaned......oooooooi i Ie01-0% - >0
Date Dilution Tunnel Cleaned..........ocoviiiie e 3 80!- oY=~ 0
Induced Draft ChecK.. ... sssi s ss et £ 0.005 oK T
TUMNEL VELOCIIY .ot bttt ok
Fiow Rate 140 cfm £10%, 149, 1.3
Pitot Leak Check:
SIAE Aottt e ok &7
ST = OO OO OOV PUON ok ' ol

Temperature System:

AMDIEIE (657 90 F ..o eere oo eeeeeee e e eseeeeeeaeess e s ereses et e eee s seemeeeeeeees e eeeeeene 3734 °F

Wood Heater Surface ( £125 % F )i eeteeseseeeee ettt e e ees e eeen e #/F.0 °F

Proportional Checks:

CO ANalyzer Drift ek oot ee e e eee e —_—
CO, AnalYZET ChECK ...ttt et eb e ee e et et e eneanebensesen e e enenens -_
O, Analyzer Checko o) ettt et et e net et e st e s e eneans e nrntneas —
ThemmOCOURLE CRECK. ..ottt ee s ee e ee e Olc
Train 1 Train 2
Sampling Train ID Numbers:
PEOBE. 1.1t ires ittt ettt | 3
Flter FrOtle oot | 3
FIlEET BaCK s cee et e P y
Filter ThermoCoUpPle.. .o | % lp
Filter SG=3 ( O0°F )it en st ent et 2l 2S
Termocouple [dentification Number
Flue o o] Room ................ 2 Dilution Tunnet Dry Bulb .. ... .. .. 3
Dilution Tunnel WetBulb ...... . ... 4 UnitTep. . ............ 5 UnitBack ...... ... ... ... .. 6
UnitRightSide” . ....... ... ...... 7 Untt LettSide ... .. ..., 3 UnitBottom .. .............. ... 9

Catalyst/Combustion Chamber ... ... 0 . G_/\/

192-1-9904
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I Intertek Testing Services

Date: 2001-04 23

Manufacturer: M Emin/ £ _5‘6-;0!.4.9 i TE Model: 'S €8/ 0fAMmA
WHILTO#: [92-5233 Run:_ .‘,,JR.A__“; Tech:CLauwse 4R &

SAMPLING EQUIPMENT CHECK OUT

Leakage Checks Tunnel Samplers

SYSTEM 1 SYSTEM 2
Unplugged Flow Rate = .25cfm Pre-Test Post-Test Pre-Test Post-Test
Vacuum {inches Hg.) 5 s g S
Final Iminute DGM (f') 642.0451 62,348 | 9523V | 977953
Initial I minute DGM (ft’) L42.043 ] (L6p. 397 | 952.%07 | 9727950
Change (C)  (f) 0. 90 D 0. 00 0. 009 0.003
Allowable leakage .04 x Sample rate or .02cfm 0.005 0.005 e.00% 0.008%
Check OK oK ok ok o ke

Leakage Checks Flue Gas Sampler

Plugged Probe . Pre Test Post Test

Vacuum (inches Hg.) ) /

Rotometer Reading (mm) ‘ /

/

Flow Rate (CFM) / ' /

Allowable (.04 x Sample Rate) . / /

Check OK : / . /

192-n-9904




Intertek Testing Services

Date;_?@ﬂ‘ -O‘{- 9-5

Manufacturer: CHEMINEE SEcuRITE Model: 815 _PA~voRAM A
WHILTO# _|42-5333 Rum:. 4 Tech: CLAUOE CARE

Pre-Test Scale Audit

Scale Type Audit Weight Measured Weight
Platform 0. loo Ibs, Class F lp.lo 0 Tbs
Wood 2.0 lbs, Class F ? .0 [bs
Analytical ©@\000 mg, Class 8 6000 my
Post-Test Scale Audit
Scale Type Audit Weight : Measured Weight
Piatform lbs, Class F Ibs
Wood Ibs, Class F lbs
Analytical . mg, Class S mg
LIMITS OF WEIGHT RANGES
ANALYTICAL SCALE: ... ... ... . . . . . . .. 30%-150% of dey filter weight, = 0.1 mg
PLATFORM SCALE .. ... .. .. .. .. e 20%-80% of ideal test toad weight, = 0.1 lbs or 1%
WOOD SCALE ... 20%-80% of ideal test load weight, = 0.1 lbs or 1%

192-m-5904
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Intertek Testing Services

Date: 2001 =04-23

Manufacturer: QHEW af E{E S_GE’MQ v é:_ Model: 1S PanvolAamM A
WHI LTO#: 189-5233 Run: Tech. CLAWDE PAkE
FUEL DATA

PRE-TEST LOAD
FUEL DESCRIPTION:

Kindling weight: Y. 4. _lbs. Consisting of:__ DowGLas £,( Fire lit Time: o0 o 08
Pre-test load weight: 2.2 :) & _Ibs. Consisting of:  2X4X __{} inches Time 1oaded:__19_:_li_
Pre-test moisture content: Corrected Dry:_gﬁf— 4 % Wer __li__o %a
Test Air Control Settings: ConlLETELY °0EpED ___Time: 0000
Test Unit Fan Settings: €An oA Timef?0:89
TEST LOAD |
Lower Limit [deal Upper Limit !
" Test Load Weight: | 18.6% 1bs. | 20.69 Ibs. | 23.1D bs. |
Fire Box Volume: 2. .33 ft.’ Ideal Length: /53  inches
Load Volume: 0.4 ft.’ Loading Density: b3g by
Number of Spacers A4 Vix1VxS Load Density: qe.52 lbsift
Piece Size Weight . Meter Moisture Content (% dry)*

153 px373 xI/p in. .83  bs.] 19972 % 0.9 %| 209 %
[5713 3" )0 x> in. 1.92 lbs.| Nl.o % 22.1 % 2.6 %
19
|.8

S Y%ex3%2x/"/5in. a] bs. | (.2 % 2.9 % 21. %
él;f X3/ x /' ain. .89 lbs. | 21.> % >0,5 " 193 %
1550, x3Y2 x%)ain 3.87

3

) ) Ibs. 1.9 % 0.l % (9.2~ %
/sy x37ax3% in. g7 1bs.| 20,0 % 2.6 % 2., %
"X i — |bs. —_ % — Y —_ Y

*uncorrected range = 17.9% to 23.1%

TEST LOAD WEIGHT:_/ §.3) s DRY WEIGHT: __ @.%39 i
AVERAGE MOISTURE CONTENT:
CORRECTED TO TWO PIN: (DRY) 20.%. % (WET) | 0o

COAL BED RANGE:
Bl s w0 H.58 s (20% to 25% of test load)
TEST CHARGE:

Time loaded: 0115 F  Coal bed weight: ,4,-,99,7,,%5. Coal bed weight = g’, 8% oftestload weight

CHARCOALIZATION: 900 |~ )| =| = || =] = =i e[ | [ = = | =] = || p0or

192-0-9504
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Intertek Testing Services

Date: 240 j.24=-23

Manufacturer: CHEMMAWE L _Se e\ Tie

WHILTO#: (Ded-5233

Run: !

Model: 815 A~ 0 A MR

Tech: CLAULE

PaR &

DILUTION TUNNEL PARTICULATE SAMPLER DATA

FILTER TYPE: Gelman 47mm A/E

Samples in Desiccator Date: Time:
SYSTEM i SYSTEM 2
Probe and ' Filter Probe and Filier
Front Half Numbers Front Half Numbers
Housing # / | +22 Housing # -2 3 +y
Post Test Weight: S, Ao grams 0.2%S7 grams | §3 5. 3| grams 6,23 g5 grams
Pre Test Weight: St. 339 grams 0. 2362 grams | 53 L, 29 grams 0.2323 grams
Gain: O.eceel grams | 0,055 grams ®.0202 gams | &.oe6, > gams
al bl a2 b2
Total Gaim: al +bhl= &£.005, grams a2+b2= 0. 00b¥ grams
SYSTEM 1 SYSTEM 2
Pre-test Probe & Front Back Probe & | Front Back
Weight Housing Filter Filter Housing Filter Filter TEMP | HUMI
Record Number Number Number Number Number Number D
Date Time / ’ 2 > E) S/ °F %
2}-04-3%) bhl|9 |56. 6339 [o.nud3 LiSF  [53.2p3c |05y &30
ol-ed-33] 8hig |56.0339 |o0.1193 o.1159 |83.23.>9 |o.ui85) .\ Fe
Total Total
SYSTEM I SYSTEM 2
Post-test Probe & Combined Probe & Combined
Weight Housing Filter Wetght Housing Filter Weight TEMP HUMI
Record Number Number Number Number D
Date Time / { 2 3 3 ‘7/ °p o
ol-24-33| [Fhdo St o3y 2 | 0.019Y O lED(53.032 | aidle o138
ol-04-33| 22hol |56.b34 0 | ©.119¢ elib? 53.0L3! | o (2lo 0.113S
192-p-9904

"




Date: . 2=001-0 4 -33

Manufacturer: CAHENVHNEE SE'IC_J.AK 1T

WHILTO# 1§2-5233

Run:

PRETEST DILUTION TUNNEL TRAVERSE RUN

Barometric pressure (P, ) _30.)S5
Inside diameter:Port A __6in._ Port B _6in. Tunnel cross sectional area: 0.1963F¢

Pitot tube type: Standard

(inches Hg.) Static pressure (P,

page. ot 4w

Intertek Testing Services

Model: §15__PAN 0RBA

Tech: CLAUDE PBAE

7S

(inches w.c.)

Adjustment factor appiication

T
- §
V,=K,C,F,(/8,)4VG J >

S

here

Ry (e Yelor Fend Temperure Yoy
(inches H,0) (°F)
A-Centroid 3.00 .04 J{{ 0.2739
B-Centroid 3.00 .07 S bl 2. 2b¥%b
Al 0.40 L o775 e 0.238Y
A2 1.50 L0 K0 S s.>728
A3 4.50 leriS /4 0.256 ¢
A4 5.60 L 0£Y /S 2 6.25L0
B-1 0.40 .o80 /L5 0.2828
B-2 .50 Al /[{ o282l
B3 450 0Ly /S 0.2560
B-4 5.60 LO(T 5 S5 0,.25918
AVERAGE 155 0. 2689

T
v, :Kp CP(\/A_P)avg. ;-—-Mr—

C(fB)ave

: (\/A_P)cenrraid

06,4984

Adjustment factor for aiternative pitot tube placement:

C, = pito tbe coetticient= .84 for type S pitot
A = manemeter reading ({inches H,0) =
T, = average absolute dilution twnnel temperature (°F - 360}
P, = absolute dilution tunnel gas pressurcor P + P

inches HJ:O ‘
P = static pressure

13.6

M, = 28 36, wet molecular weight of stack gas (altemnatively, it may be measured)
K, /35.49 pitot tebe constant, (conversion factor for english units}

( /_\P)avg. = average of the square roots of the velocity heads (4 ) measured at each traverse paint.

(\/z.;)cenrrofd

= average of the square roots of the velocity heads measured at the tunnel centroid (inches of H.0)

192-r-9904




Date:

P00t —0Y4-23

- - —
Manufacturer; CHEWAINGEE  SECUR\Te

WHILTO#: 192-5+33

page.. ¥ _of ¥

BUNY Intertek Testing Services

Model: (515 _¢A~v0R BN G

Tech: CVALpE PARAE

TEST DATA LOG

RAW DRY GAS METER READINGS

System | System 2
Final (f£) G 62.329 937%7.923
Tnitial (ft') L4 o4/ 953 309

AMBIENT CONDITIONS
Start End

Barometer. {inches Hg) 30.18 9.9 7
Wet Bulb (°F) 59 b7
Dry Bulb (°F) Edfs '
Humidity (%) 3% 3o

192-t-9904



PNy [ntertek Testing Services

. ) . - - -
Project #: (§2-59%% Client:_CuénwnNGe SeculiTe Date: 2001-04-23 Run # [ Sheet #_ <7 f
N . Mol-04-a3 un #: o ooneets 7 of /0
Time loaded: Q1:57F
Elapsed Weight co cor o Flug Room Tunnel Unit Unit Uit fatt ni
7 g : Unit Unit Cat. Cat 48 3 g ;
e e 53:1 tenip. tenip. top back R. L. bottom Exit C:n'tcr g:fnﬁ::gr S]gegrh o e Roum o gt oy sis e 7 ol A
emp Side | Side ) meser el
) #1 =2 Temp Temp Filter Temp Temp Filter
[nlet Qutlet Temp Inlet outlet temp

3o |3V T2 eS| 33 isa [ ] 99 %
576 | 35 [14/ U 1292143 |Bu [l (W67 1393
bod | ¥ (1S58 15231234(29/ [2%1[1 95 [1270[1330
He 135 [Tl 13361350 [393 30 |19Y 2901335

35 135 137 |5 |35 | HY
IS |35 13 |25 | IS N FE | —— T
15 135 |28 |75 135S |38

_ - REE —

_ 29| T, [ 165 [33¢ (365 (341 [365 | 2em |Jo# 11330 23- *15 35 Zi Z; 79 ——
351 3% |16y %2921 [94S 422|217 [1299]1350 ]

e |76 |79 {75 |95 |29 .

%Y | *8 1S 29296 433 [96) | 223 |Hio|ligg —— 2 b |3 | Fe |76 |75 |90

- ‘ ' '
Technician: CLA WJE ,(’,AR\Q : Pre Test ' | |
e . | X O Test L ~as

192-v-9904



BENE Nicrtek lesting Services

TR 135 552135 Ti5 s DY [Sob 525 253 1909 [ gey

R m— ; \ LS213Y, SS 932493 | 50 ﬁ?— BF 0 AFF 3| 9 Jeo|S pe?d| 2K
! 1§_olof3§l 54 199 /YT [20f 565 501 |52/ |ass 19151853

Project #:Jﬁ_)_:iﬁiq Client!&L@%Nﬁc’_ﬁ'ﬁ’@ufij:aim Date: o0 -0¥-23 Run & / Sheet£ Jo o e
Time loaded: @1: 5%
IEC;I;JSL‘d Weigh; Co Co’ o Flue Room . Tunned [BH131: IUm’t Unit Unit Unit Cat. Cat. 315 samp Drv gag Rotans Dry gas Rotam Dry gas meter 2 | : idrv gas meter £ 2 Tun Drait | smoke
e N 23 emp- e op back R. L. bottorn Exit Cenger Rotmeter meter mater T - -z velo
J tenip Side Side 71 z Temp Termp Fiiter Temp Temp Filter
! : Inlet Cutiet Temp liet outlet tenp
| 0 | 18350 T 1485 38 203 205y Y28 1927|233 (987 s G941 | 55 Hs1209] 50 75| 76 | 90 196 |90 | 9/ lnoselarss] ok
lo | ko | ————1(o0 95 |Jo¥ Va7 |qsilise TeT 1247 1896|1085 [ —— Jp3.099] 55 I8l 50|70 | 7o | £ [T |7, |25 booShois ok
> (1340 174 |83 (1% Bia [4us [i4s [fvg |25y 142 1102F| ~—Lwis9[55  |as9.97, 50 7o Jb 137 |36 {7 [0 bouSleds] ok
| 3o [0 33 'gé 17 1292 |4¢G (945 {ysp 2e) i+ l1223 | — L5 55 9w 0%l 5o | e 16 |f0 [ |76 |79 |ocbs joofe| ox
| 4o | 298 | — o0 | 98 [1s ¥ 2S¢ [495 90 Yol [de2 i3S 133y | — o16.978] S5 1965349 So v |76 |78 Fp |F0 |76 hotllosiolok
] S0 9.0 — "}4 o ]-35 [Fo 203 |49 (4831449 (26 o |[203 1353 | —— [443 259 5§ ;;‘5"“,;50 = 17 |37 |27 192 [0 | 7o boes horat ok
Lo | bbo j ¢ 89 (17 |29 453 |ar 401259 13011185 — [masiel e lmesior o 33 137 55 s 5o 95 i e
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INTERTEK TESTING SERVICES NA Ltd.

SFBA EPA ADJUSTED EMISSION RESULTS

Manufacturer: Chem. Sec.
Model: Bis Panorama
Date: 2001-04-23
Run: 2
Project #: 192-5233
Test Duration: 520
(minutes)

PRESSURE FACTOR

TEMPERATURE FACTORS
DGM #1:
DGM #2:

VOLUMES SAMPLED
DGM #1:
DGM #2:

TOTAL TUNNEL VOLUME (scf):

SAMPLE RATIOS
Sample Train 1:
Sample Train 2:

TOTAL EMISSIONS
Sample Train 1 (g):
Sample Train 2 (g):

EMISSION RATES
Sample Train 1 (g/hr):
Sample Train 2 (g/hr):

ADJUSTED EMISSION RATES
Sample Train 1 (g/hr):
Sample Train 2 (g/hr):

DEVIATION:

0.99449

0.98167
0.98188

70.18804

70.45159

75675.515

1078.183
1074.149

26.8467
31.9022

3.0977
3.6810

4.6519
5.3682

3.57%

RESULTS

AVERAGE ADJUSTED EMISSION RATE:

Burn Rate (Dry kg/hr): |

BAROMETRIC PRESSURE

Average:
Start:
End:

DRY GAS METER VALUES
DGM #1

DGM #2

TEMPERATURES (DEG. RANKIN)

DGM #1;
DGM #2:
CALIBRATION FACTORS
DGM #1:
DGM #2:
TUNNEL FLOW RATE:
PARTICULATE CATCH (mg)
Sample Train
Sample Train

Final:
Initial:

Final:
initial:

5.010

0.791

29.755
29.86
29.65

734.691
662.362
1049.903
977.969

537.858
537.745

0.9940
1.0030
145.530

24.9000
29.7000
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IT Intertek Testing Services

Date: __2-00[-049~- 233

Manufacturer:QHﬁMiﬁ[‘{&;Sﬁa&@_!T é.’__._ Model: 815 PAnogama
WHI LTO#: 192 -$233 Rumi_ 2 Tech: Crauaé (ole”
COMMENTS

60108 START £f€ /T iy Q LUnE

0e'ey CTasse THE Tosf

0o:0d ST THeE €10¢ , Q0D (RETEST LoAd
00333 ClLos€ THE ook

a6, 2% Stalé  THo BYvals
00:59 CLoSE AP IvTake P TO  aubd fo5|Troq)

01:17:35 CLosE M@ INTAKE

01:33 004 _THE Doel AxD REAUACE  SomiC VECE of el

02:00 STIQ THE LIRE

02:1% Poke Tue Fn(«-.’) ApL TEST 040

0:2] CLoSE THE Doeff

0222 CloSe THE @Y PASK

02:23 CLoSE QIR ivTglee

TEST LOAD CONFIGURATION
E;‘%,
T—T
L.

, — Q(on;l/

(A"

192-k-9904
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T Intertek Testing Services

Date: R0l - 0‘4-45

Manufacturer: CHEMINEE S gk Te Model: BIS_PANeRAMA
WHILTO#: 192-5353 Run:__ & Tech: CLaueg Prle
Pre/Post Checks
Moisture Meter Calibration Check: | Time: = 120 — |22 — i
Pre-Test Post-Test
Facility Conditions: :
AT WV RLOCIEY ettt ettt ettt eee e nenaeneee 5o fom LS5 e fpm
Smoke Capture Check. ..o oK e K.
Wood Heater Conditions:
Date Wood Heater Stack Cleaned..........cccocvriininiinccncecenn, P200i-0y -0
Date Dilution Tunnel Cleaned. ... 2w0! oy -29
Induced Draft Check. ..o £ 0 0605 sle ]
TUNNEL W BIOCIY vt ce et e e et s s e e bt st e eaee e oK
Flow Rate 140 ¢fm +£10%. /?55? l
Pitot Leak Check:
SR Ao eiee ettt s s bt et s sear e e santae s b eaaebesin (&) i ol
SIAL Bttt et en et b et ee et nenn ok oK

Temperature System:

ANDIERE (6575 G0 T ottt s e s et s s ren s e s esssms st sttt st e e st ssestesantesartssnenaneasesatenssns 0.3 °F
WoOd HEteT SUITACE (125 F ) oot eeee et etaessp e e ee e eee e e eeeees e e s emrereae et erassmsias ~5% Y °F

Proportional Checks:

CO ANAlYZer DIt CHECK. ..o e m e eenames s eeee et —_—
CO, ANAlYZar CRECK. ...ttt eat e st esen et a b anesbnr e e enranes —
O, Analyzer Checke e e ea s , —_—
ThermOCOUDLE CRECK ...t ettt es s em e st et e e eme et e aes et e e n e ameas oK
Train 1 Train 2

Sampling Train ID Numbérs:

PO ittt b et et s e 4 ks
Filter Front. ... g 3
FUlter Back. .o oo b 3
Filter ThermOoCoUPLe...........occvocceee et esn e 13 |
FHEEr SG-3 { O0°F)uuimieioeoeeeeeieeeoeee et 3y 35
Termocouple Identification Number
Flue ... ... .. .. . .. 1 Roem ................ 2 Dilution Tunnel Dry Bulb .. ..... .. 3
Dilution Tunnet WetBulb .. ... ... 4 UnitTop ...l 3 UnitBack .......... ... ... ... 6
UnitRight Side” ........ ... ... 7 Unit Left Side .. ... ... g UnitBottom . ............... ... . 9

Catalyst/Combustion Chamber . ... .. 10 &\/"\/

192-1-9904
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Date: _ Q01— 0 "ll-— 25

- - -
Manufacturer: _QHE_MG_LSL@A.@L’CE _ Model: BLS_PA~voRAmAa
WHI LTO# (92-S33% Run: D Tech: Caa W fARe™

SAMPLING EQUIPMENT CHECK OUT

Leakage Checks Tunnel Samplers

SYSTEM 1 SYSTEM 2

Unplugged Flow Rate = 25¢fm Pre-Test Post-Test Pre-Test Post-Test
Vacuum (inches Hg ) s s ] 5
Final Iminute DGM (ft) bba.3L3 | 754729 | 973980 |/249.93)
Initial Iminute DGM (£) bo2.Bbo | 334.235 | 927967 |/049928
Change (C)  (fY) 0.003 0.003 0.00% 0.003
Allowable leakage .04 x Sample rate or .02cfm ©.00 (5 0. velp 0.006 0.00L
Check OK © e oK ok OK

Leakage Checks Flue Gas Sampler

Plugged Probe Pre Test Post Test

Vacuum (inches Hg.)

Rotometer Reading {mm}) /

Flow Rate (CFM) /

Allowable (.04 x Sample Rate) o / /

Check QK / /

[62-n-9904
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Intertek Testing Services

Date:_00V-04-2%

Manufacturer:m,s_é(lu £ lT'C*’ Model: 813 PANVaRAMA
WHI LTO#: 192-5233 Run:__ - Tech: CLauiDE PARE
FUEL DATA
" PRE-TEST LOAD
FUEL DESCRIPTION:
Kindling weight;'_‘:u‘/i__]bs‘ Consisting of: _Doud1as &€ Fire lit Time: Q6100

Pre-test load weight:il_go__lbs. Consisting of:  2X4X__! { inches Time loaded: 00 0§

Pre-test moisture content;  Corrected Dry: 22.5 % wer_13.4 o

Test Air Control Settings: COMPLETELY CireseD - Time:d1:) 335
Test Unit Fan Settings: Fan on Time: 20700
TEST LOAD
Lower Limit Ideal Upper Limit _
~ Test Load Weight: | /8.08  lbs. | 20.09 Ibs. | 2.0 Ibs. |
Fire Box Volume: 2.8+ ft.} Ideal Length: /53 inches
Load Volume: ) 0.4% ft. Loading Density: 0.3} lbs/ft*
Number of Spacers 2Y  ¥x1%x5|  Load Density: 35.5e  lbs/ft’
Piece Size | Weight ) ' Meter Moisture Content (% dry)*

/ % 196 %| Qoo %
F % (3.7 %| 19327 %
o~

{

[0 x3axl/pm. | .29 s | |4,
(o ex372 175 in. 200 s | |9

Jo*o x3%2 x5 in. [.3%  lbs. 2. % 2l %l s %
(30 x3%2x/75 in. 198 b 20, % 7oo  %| 203 %
/6% x3Y5 x3%in. 385  lbs. 15 % 1.3 %] 193 %
/L% x3'/2x3)/5 in. 3.89 bs.| po.? % (9> %] 21.9 %
¥ X in. ~  |bs. — % — % — %
*uncorrected range = 17.9% to 23.1%
TEST LOAD WEIGHT: __[ 8.10 __1bs DRYWEIGHT:  b.86 i

AVERAGE MOISTURE CONTENT: ?
CORRECTED TO TWO PIN: (DRY) l f Y (WET). Uo.- Sﬁ%
COAL BED RANGE:
BL? s w0 453 s (20% to 25% of test load)
TEST CHARGE: .
Time loaded:02: 1§ Coal bed weight: ,,‘:L,LS,,flbs. Coal bed weight = __?_3_4_3_%% of test load weight

CHARCOALIZATION: good| = W] =]~ f={=| =] =={= || =] = [ = =] = |-=| =] -=| = || | = poor

192-0-9904



Date:

00| . 04-23

Manufacturer: %M{;&@ T
WHILTO#: 192-52%%

Run:

__ @

Intertek Testng Services

W QL e

Model: 84S PAnNoRAMA
Tech: C-8UDE_PRRAE

DILUTION TUNNEL PARTICULATE SAMPLER DATA

FILTER TYPE: Getman 47mm A/E

Samples in Desiccator Date: Time:
SYSTEM -1 SYSTEM 2
Probe and Filter Probe and Filter
Front Half Numbers Front Half Numbers
Housing # 4f S5 Housing # 2+ 8
Post Test Weight: §5.9%0vw grams | o RSYF grams | &f .4}/ F grams | 0, 3 )5 grams
Pre Test Weight: §54850! grams | © 2303 grams | b /. ‘/{f‘/ grams | &. 23] grams
Gain: 0.0605 grams | 0.0@44 grams ©.0603 grams | o0, 0 294 grams
al bl a2 b2
Total Gain: al+bl= 0.0249 grams a2+b2= 0.029F grams
SYSTEM 1 SYSTEM 2
Pre-test Probe & Front Back Probe & Front Back
Weight Housing Filter Filter Housing [ Filter Filter TEMP | HUMI
Record Number Number Number Number | Number { Number D
Date | Time 4 S b ¥ Ei 8 °F %
bi-ey-23{ LAIG (559561 |0.4ysS |o.t15° |6l 411y jo1i%8 |o.lizd
ol-04-231{LWSE [55. 9501 |atisy o149 |elqyy jo 48 |o i3
Total Total
SYSTEM 1 SYSTEM 2
Post-test Probe & Combined Probe & Combned
Weight Housing Filter Weight Housing Filter Weight TEMP | HUMI
Record Number Number Number Number b
I Date Time q S o F 7 8 °F Ya
ol-04-35| fhol |55.95/0 | 0.1389 o.libe |bl.¥i30 |0.(435 o.l135
ol-gH-3513hvd 55950k | 21388 oM §9 |el.¥/F |04433  ouis
192-p-9904 .
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Intertek Testing Services

Date:_ 20p0l-04-23
Manufacturer: CHEnun €€ 5(:"(3 wliTe
WHI LTO#: ]Q 2-523% _ Rua: o

Model: B(5 ParofamA.
Tech: CLaudé ¢ ﬁﬂe‘

PRETEST DILUTION TUNNEL TRAVERSE RUN

Barometric pressure (P, ) (inches Hg.) Static pressure (P} __- s {inches w.c.)
Inside diameter:Port A ___6in__ Port B _6in.__Tunnel cross sectional area: 0.1963Ft*

Pitot tube type: Standard

Traverse Position Velocity Head Tunnel
Point (inches) 4, Temperature vAp
(inches H,O) (°F)
A-Centroid 3.00 06 24,9 0. 2550
B-Centroid 3.00 L, 068 ]28.7 0,550
A-l 0.40 A [20.7 0.2739
A2 1.50 i 117 8 0.2 18y
A-3 4.50 06 7% L8, 0.255 ¥
A-4 5.60 0C1Y (2. 0,250
B-1 0.40 OBLY (268 0.2 47
B-2 1.50 L0727 129,0 o »778¢
B-3 4.50 N IEAN [2.8.9 0.2%0°
B-4 5.60 o £ ($2 2 0.2500
AVERAGE 12¢ 0.2k b
Adjustment factor application
! i 0432
V:KCF(,/A)AVG\l s v =K C (/B) Z
s [ S = avg.
’ PM. SRt e e\ YY)
Where,
C, ‘impito tube coefficient = 0.84 for type S pitot (\/A_)avg
4, = manometer reading (inches H,0) FP = —P____.__..
T, = absolute dilution ¢ Lt ture (°F + 460) .
2 el e st e (1 (Eypeentroid
inches H’ZO
P, = static pressure .
13.6 Adjustment factor for alternative pitot tube placement:

M, = 28.30, wet molecular weight of stack gas (altemnativety, it may be measured)

K, ~—235.49 pitot tube constant, (conversion tactor for english units}
( Ap)avg. = average of the square roots of the velocity heads {4 ) measured at each traverse point.

= average of the square roots of the velocity heads measured at the tunne!l centroid (inches of H,0)

(\/K;)centro id

W‘/

192-7-9904
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Date:_200CI-0%-3>

Manufacmrer:_oﬁem.wﬁﬁ_xf -_'C«_u&ul‘ g _ Model: Bt PAvoRAmA
WHI LTO#: 92-S233 Run:____ & Tech: Q._Liauo;LE&ﬁe"
TEST DATA LOG

RAW DRY GAS METER READINGS

System 1 System 2
Final (ft’) 34, (9] lo44.%0%
Initial (£¢) Gbo. 36> 973.969
AMBIENT CONDITIONS
Start End
Barometer. (inches Hg) D.q 0 Q‘} bg
Wet Bulb (°F) L > b O
Dry Bulb (°F) , £ e
Humidity (%) 20 33

é/v’

192-t-9904
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Project #: 192-5233 Client: CHEMWEL SecufiTeE Date: 2001- 0423 Run#__ 2 Sheet#_ G _ of 12
Time loaded: 02/ ¢
Elapsed Weig‘ht‘ CO co* o Flue Room Tunnet Uit Unit Unit Unit Unit Cat. Cat. Gas samp Dry gaé Rotam Dry gas Rotam Dry zas meter # | Drev gas meter # 2 Tun Draft | smoke
time remaining £23 4 tenmp. temp. top back R. L. bottom Exit Center Rotameter meter meter velo
temp Side Side Al #2 Temp Temp Filter Temp | Temp Filter
[niet Outlet Temp {nlet " outlet temp
Feg ) S8 [T [ F|teFdBS it | 21 [1272]/350 F¥ |38 | w3 |72 |78 | B3
S¥F | Be |136 |220]43) (#5¢ {936 | 280 |[IH|3/0 T8 FE | 83 78 |7 39
St | BY 139 (2o 43¢ 9¢Fy3¢| A3F | 18] 79> ——| 282 |37 | ¥y | F3 |38 | &S
535 | 33 129 [19¢ |43> [435]425 | 2737|1128 Fos 24139 125197179 | 25
439 1 3¢ [123 |1 420 (420 |V | 280 |Fed| L3o | I 79 129 | 33 |39 |29 | 55
419 | 93 | 1A |63 | ¥/5 fop (Y02 | 293 | 51| 599 29 {29 | 73 |39 |39 | 9¢
3 82 )15 |1Ss ¢ | 3931 399] 278 | 651|558 28|39 7% |79 |39 | #v
S R b i ! | N i L
e e e | | | = s T T
i i T T i | T | - A A IR R e - - - N i T
|
- Technician: CLAWE FARg Pre Test O Test

192-v-9904




IR Intertek Testin g Services

- - e
Project #: _[99-5233 Client: CHEMAEE SECuRITE Date; 2netl-09-23 Run% > Sheet# & of (2
Time loaded: 02:1§
R R R R ool B bl - 1 FN P P
temp Side Side #1 #2 Temp Tenip Filter Temnp Temp Filter
’ Iniet Qutlez Temp Inlet outlet temp
4o 0.5¢ ] 23| 90 8 1137 1355 [3a5 |32 19, 1583 | soo | —— 1G] Lo o4 55 | 32 A7 | I8 |77 | 77| S |poso|ests| ok
4%0 | 0.95 234 | Yo 77 /36 [350 1315 (325 | /9, |58/ 493 | = 1P0S5S| Lo |eiryre| 5% FAL ¥ | FS 37| ¥ | S ugojeets| ok
500 0/5 —r— 1 Q?O 570 9% |25 352 [ 2l 3]3 [9?— 5?3 4?b — q},?}; éo Jed Tl S5 prien 77 Fy '_?’7 FF 2y cpSe jo ofo ok
Stio 0.0%5 265 | 3?2 ] 9e [12¥ 390|312 | 313 (93 1se3 470 | — [133L| oo Jo48.535] S¥ FE| Y| 3T | 3 T3 | Tl o050 {00375 ok
520 C.00 260 | #7 76 124 {342 | %08 [309 [97 |55 dvb | — BILG | bo |10v99:3] S5 1 32| 3 F | 25 | 32 72 | 7L lbose |eosy| e
. a A /
Technician: QLAWC PApd O Pre Test @ Test

2-v-9904
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Project #:J 13-5233

. - ,’ - -
ClentCHEMVEG SeCulite

— Date: pvei-0%-23 Run#_ 2= Sheet#_l] _ of 1%
Time loaded: _0 2 L
e L o [ T
| Side | Side 31 £3 Temp | Temp Fier | Temp | Temp | Filter
. - et Outlet Temp | Inlet outet | temp N
290 4.0 Yoo [ 92 1117 |i%0 375|342 260 | 195 bl | 277 ;(,659% 00 liengya| S5 | 95|38 193 | %28 | 27| 23 0050lackasl ok |
2so [$40 | — | 453 B2 e |1t |39F[353 3671195 |lo5) | 32 | — 69748 b |las6s IR E R EYEEE 5 | 38 |75 Jeoselestas ok |
Yoo |H.1S 19/9 | 92 {14 |isS 395355 (3,5 /93 $90 10 | — 6131 bo 1ol ies 55 138138 |33 ]38 | 20|75 |ooss|eesis ok
2% [ 390 3971 72 1112 149 |405 (359 3021792 860|575 | — Ttoomic| ko |wisard o5 |37 78 |25 |78 |77 |75 loSeoaron
x40 |3 70 39319/ [ 98 Hie 352304192 84/ 1533 | — |#1483 ] wo [ei%.3F6) §F 3 |38 (P26 |38 |F8 | #o |eoSoleass ok
290 1350 | —1——13%379/ |,,9 |47 4/ 5]35 2e91/72 18291570 | — Hotowz| bo  liarg gos 55 1?8 138 |26 (38|27 |70 Jovsofoosiox
300 1335 | —T—1— 3es| 91 |lol (It 41913491313 192 81056 | —— (70428 | Lo (o 1Y |55  [F8 |78 |36 | F8 | 2F | 73 |oosolposaten
| 310 | 3,40 | —F—— 355 18/ J1e7 139 (419347 (305 (92 |3y |57 | — [543 vo  ljog7g S5 138 [ F8 1 20|29 [ 77 | 7F 100so bosos| ok
J 320 [2,90 3ss [ 91 [le¥ 139 [4i5 348 (36l (95 |§49 |SFs | —< Fotlo>1bo  |ledd 5155 |78 |27 3L |3¢ 2% |77 jooso|eess 0k
1330 [2.3 —1350 H’/ (o6 78 Wit 1299136511950 Ra7l5m | —= Tise bo o431 1S5 133137 130 197 197 177 boss bore | 0k
340 | .50 T“—J\r—;m o5 37 o8 3401357 (95 7753 | = 7mas bo lwaslsT 37 (38 |36 |97 77 97 heselossa ok
[3§o 1235 [ ——] — [3y/ fg// (oS (137 40¢ |3¢7 |35, | 152 592 5722 | —— |7an bo  l7678s S 13¥F 177 |36 |3F | 33|27 Poso boso|ok
['Swo f?ID !—j“‘“-’ 339 f 8’/ [24 (37 [402 1395 Bss | i3> HeisLy | — H26SE| 0 Jlodtau | 55 133 1 |6 |7F | 7F [+ b |nosolacrs] ok
;3_19___ ? 02 i T |334 { (0% 1134 1399 13%¢ 135y 1192 1339 55, > i 1Mot Lo lavywel 55 |37 | 79 1 7@ T 77 1o PoSojpeso ok
Lﬁi- Kf f T 1339 ; ?o___i/ot/ ’/55 13951342 362 | 154 Tebisss | — WAl o Naowre| 5 (27 [FF [Fe | 72 (25 | Fo_ jeoso|aeSsiok |
29, |65 | T—— 330 13 (/o3 /35 (395|390 357 !/‘?/ 157|549 | — HeM Lo uadee 55 3F 13136 |77 |57 Fb Loero 2oTIB e K
[4oo [ /.50 | — '325’f‘3° 1/03 13 [396]337 355|193 T8 SYS | ——1#345p| w0 |smeva] 55 AF 37 |7 {33 [3F | 36 |oosolaowslor
[dio | ].»5 | 325 | %o 2> |37 [332 ]335 23901122 o |Su) | ——— (71955 0o Wo3en |55 | FF 13T 36 |35 | 9% | Fo losss 0.0775} 0 I
jqro _f/.}o ] | 32 [ g0 [io2 1133 340337 347119+ (331 1532 | ——T730908 | c 0 |esoes S5 1?71 FF 26 |3F | 37 |26 |ooso bois ok
430 1 o8 | —— T 130 130 lol 1323791332 39¢ (19> olF (527 | —~ _1paxty| bo  |jostsial 55 |37 |9 |FS 1F7 177 136 loesolastasio i
1440 lo0.9° | ‘ﬂ\f* 295 | §o [190 [i30 1328 [330 340 [ 195 ST 1517 |7 lmwdbe  |n3n9m 5SS (33 [ FF [ 7S [3F |37 | 7L boso otasiox
1450 | 035 "“f““#' >33 | 90 l/oo (99 B35 [539 336 1755|593 [s10 |~ Fom | o T 55 |37 137 (35 [3F [37 |76 |oesopavar] ox
| 4o0 [ 0.0 >8> [ 90 [ 99 127 376|325 355 19¢ 1537515 | —— [pd55] oo 165155 133 [35 [35 [ 95 |97 |50 Jocse povss ok
_; 470 Lo,qa’ *——*—[—‘bgo | 9o pqg 128 363324 25 1[35 590 508 | 1319 Go  |jews. #55  [FF [37 135 |37 |37 |35 heso |osts |ox
Technictan: CLAML @ @é Z Pre Test X {ese L
[92-+-9904



- Intertek Testing Services

Project #:. 192 -S433 Client: CHEmwineé __5<:'Ev@r_7_"df o Date: ?po(-o4 —23 Run#:_ & Sheet# (& of l&
Time loaded: ¢2/1 8
Elupsed Waighe O cor O Flue Raom Tunnel lL’nit M,"mt Umt | Unn Ui Car, Car. Gas samp Drveas | Rotam Drswas | Romm Drv gas meter = | Drv ras meter 2 7 Tun Drart Smoke—
fune remaming 425 temp tetp. twp back R. L. bottomt | Exi Center Roeammeter meter Meter - — velo
remp Side 4 Side 21 Temp | Temp Filier | Temp | Temo | Filter
fnlet Outlet Temp Mlet outlet terp
o0 [/%]e 390 | §2 |13 [I57 (409|390 (385 2F0 log7 | 273 | —— 663367| LO BR9a| 55 | F8 | 39 | §Y |39 | 79 | 95 pesicnots | ok
1o [1%.50 203 [ 81 |11 2 1192 1380 |3eo |55 [29¢ [420 [Heh | — Losqeol Lo a5 €3 39 179 183 [29 | 29 | 89 bowaSlacys| ek
20 [}.05 293 9/ [lob {3/ |341 {327 [32¢ 297 14on 37s [ —— liifiso bo 19%395| 55 |39 (29 [ ¢/ |39 | 39 | 92 lbotadaeys|or
30 [b.§O 280 | 9o {03 124|310 (300 |299]| 23y Sb|39¥2 | bobsf| Lo [92a.0] 55 |39 |29 |29 {99 |99 | 8o C062500¢25] 0k
40 [y.45 21| o [lef 1119 295 ]2m 2781235 13941328 | — [117935 bO @83 55 |39 |39 |38 [ 79 | 39 | 3§ basiseovs ok
So Ilbeo | ——T—7¢1 fo |AQ 348233263 243 |ass 33/ |23/ 8 | — be93/0 Lo 19%1se| S5 |39 [33 |77 |39 | 79 | 7F bosHloovsl ok
Lo |15 bo |=——FT——12471 29 (9§ I/ hexr|2s 2511256 (3511316 | —— |38 b0 980?55 139 |59 76 |33 |38 |Fo posHhaeve| ok
Fo IS5 2451739 197 |12 |asv2¢aaval2e 7 [3d0] 308 = 3.3 bo |9gviel 55 |34 | 79 |15 37 | FE | FS besaslaesrsex
L 30 |[439 Y 139 |96 (Il 2431235 [206[ave (399]330 | — Bt Lo 1989553 ST 13T | FT | FY {39 (8 | B¢ |oessboeimern
Qo | 14.3S A5 |29 |96 U 1295123 |23/ (233 [299]350 | — o509 | bo 19999 ¢5 |39 | 29 [33 [39 |78 | 2Y besrlcete] ok
oo (3.85 | - 235 |77 197 12 |¥5[32F [29 (227 |so5 (367 | —= b#osoh) (0 1992415155 138 | 79 |72 |38 178 |73 bosasiasye| ok
(1o 1340 202 139 195 12 |244]227]229] 275 228 | —— [eRB Lo |90l cS |77 27 123 |78 |70 7y 1050 JoodAl el
[20 |(2.95 1323135 /oo (/¥ [2531228]3%0]21¢ (915 (Y. 1633 (o |wsaalsy | F 8|37 33 |F8 |78 [Fy pe50 oofiS 0k
|30 |12.50 338137 1102 llle 120023/ [23¢ 219 3|92 | — 1603 Lo laasw|ss |27 |78 |35 |37 |58 FY poso laciBTok
' 140 j]2.e0 |- 353137 /o3 3 [ 268 235 [24p 1310 |39/ T¢ya T oo b0 99%031°SS 38 1FE 33 134 139 1 LosswoSo ok
|12 JUYS | ——~1370 [#9 [/e5 |i70 378 130] Ryzlos ™ 925 (965 | = Tigasoe] o I9#qa] 52 9 (79 (33 |38 |77 |34 posopesssor
f L2 [108S | 711345 179 |7 1123 1330 345 a5 505 O H85 | T b2 60 lleoogszi S5 38 78 133138 179 3V lossoless|on
L[ Fe (020 | —F—xp 452 |F9 (/o8 3 |302 (2573 (203|203 loleis(3 | —— ;Eg.lgggi Lo ”,eog_;gq 5¢ 38 |78 33 |32 139 | FY 16050 loesist ok
FTEHEET) 425 R0 l/io 130 Pie 136K (330301 o3 (506 | nenr L3 lo3ue] 5SS |39 |38 |73 |24 | 7 39 |oomlasion
| (90 | 955 —f——f-\que, 90 |13 lve 327380 (394 [0 sy lozs | — 39009 | 6 ° lloosod| 55 134 28 [23 |78 |28 |3Y |ooso|esss| ok
200 | 750 - — W3 T8 e 55 B0 13961321799 G D70 | = l6oul (o Jioob33t| S5 78 |=0 192 17¢ 128 195 bossioscrlor
20 | {bo 463 192 (Y 13535y 323(339 198 [/080]/fys | —— 67 HS| bo  leo®te?x 55 |78 |29 (32 |32 | g [ |ooSoestd ok
320 | k.0 ] —~14953 190 /1w [i68 Bwo 336 (395 198 19> ( 51 el [ o ledon|sS T34 T3y | | T8 | 28 | 7 |eese ecbi o
| 2% | 5,35 14903 |35 (7 |I7 Bod 390 1350 190 U7T133% | ——eM4l o [eoss 55 138 138 |35 (95 1957 195 besolaoidon
 Technician: CLAWE 1o e a Pre Test R Test

19209914



INTERTEK TESTING SERVICES NA Ltd.

SFBA EPA ADJUSTED EMISSION RESULTS

" Manufacturer: Chem.Sec.
| Model: Bis Panorama
Date: 2001-04-25
Run: 3
Project #: 192-5233
Test Duration: 380
(minutes)

PRESSURE FACTOR

TEMPERATURE FACTORS
DGM #1:
DGM #2:

VOLUMES SAMPLED
DGM #1:
DGM #2:

TOTAL TUNNEL VOLUME (scf):

SAMPLE RATIOS
Sample Train 1.
Sample Train 2:

TOTAL EMISSIONS
Sample Train 1 {(g):
Sample Train 2 (g):

EMISSION RATES
Sample Train 1 (g/hr):.
Sample Train 2 {g/hr):

ADJUSTED EMISSION RATES
Sample Train 1 (g/hr):
Sample Train 2 {(g/hr):

DEVIATION:

1.01019

0.98483
0.98515

498.60705

49.61539

53229.579

1073.024
1072.844

11.6960
12.3377

1.9493
2.0563

3.1672
3.3108

1.11%

RESULTS

AVERAGE ADJUSTED EMISSION RATE:

Burn Rate {Dry kg/hr):

BAROMETRIC PRESSURE
Average:
Start:
End:
DRY GAS METER VALUES
DGM #1 Final:
Initial:
DGM #2 Final:
[nitial:

TEMPERATURES (DEG. RANKIN)

DGM #1:
DGM #2:
CALIBRATION FACTORS
DGM #1:
DGM #2:
TUNNEL FLOW RATE:
PARTICULATE CATCH {mg)
Sample Train
Sample Train

3.239

1.152

30.225
30.25
30.2

784.903
734.744
99.654
49.948

536.081
535.959

0.9940
1.0030

147.860

10.9000
11.5000
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T Intertek Testing Services

Date; _200l-0 4 - Qg..__

P _ -
Manufacturer: QH & jod 34 St',puj&lTE __________ . Model: %ﬁiﬁﬁﬂﬁém&
WHILTO%: 199-333% Runi__ © Tech: Q.LAKNG PARE
COMMENTS

0D:p0  START LIRE T KinDLing

0oy STIR THC FIRE, DD RAETesST LopD

0233 CLoSE THE Dok

0033 cLofe THE Bifass

00.50 CLoSE RIR INTAKE P TP v Q0S1Tind

01,60 CroSE AR INTAKE VP TO 0,390 feob

862.08 Qokée THUC F\RG; BDDD TS 1onb
03.0) Cunse THE Doof

09 0% Clohg Tue ANOASS

0105 Close AR WTAKE 10 T 0.910 Qo

TEST LOAD CONFIGURATION

T
% | —v o1
=

=
— |



200i-04-33

Manufacturer: CHEWBAEE _§ E.E_\_{‘__Q- e

Date:

paps. e Ul

Intertek Testmg Services

Model: 215 _€R AR Ao

J I

WHILTO#: 192-5923 Run: 2 Tech: QE:Q_WDL_QQR_{_
Pre/Post Checks
Moisture Meter Calibration Check: | Time: -—— |12 —— [22:— ]
Pre-Test Post-Test
Facility Conditions:
AT VEIOCITY ecuvevrrsereisas e sas s e screeese e e s o bab s bbb L5350 fpm LS50 fpm
Smoke Capture Check. .o 0K, ok :
Wood Heater Cenditiens:
Date Wood Heater Stack Cleaned.......c.ooovrcennniinniccnninicenienne Mol -py -0
Date Dilution Tunnel Cleaned............ooooiviee e 28\ - oM -0
Induced DIaft Chetk ......oooi oo e srsre s e sae s e Lo, oeS ok
TUNNEL Ve 00Tty e it eetiieeieecei ettt e e ok
Fiow Rate 140 cfm =10%. 143. 8t
Pitot Leak Check:
GHEE Ao e oo eeeesseeeee s et e e e es e s e e a et e s etatesrananeeeneee et eneneetrearennearanars oK ok
SHAE B veveersssresisssseneesssesess s oK ght
Temperature System:
AMBIERE (65%= G0°F). . oooiiiiirieeeiesiemsema e esseees et eest et sesb bbb an e 39.19 °F
W00d Heatel SUITaCe (2125 0 F )ittt ereie s e en e st eeere s ersen st en e —~33% 2 °F
Proportional Checks:
CO Analyzer DIft ChECK. ..o s s s —
CO, ANBLYZET CRECK .. ettt ens s s bbb bbb -
O, ANAIYZET CRECK. ..ot e e —_—
Thermocouple CRECK. ..o e e oW
Train 1 Train 2
Sampling Train [D Numbers: :
PrODE ettt e s G | O
FIET FTOML . .eiieiiec it et 9 3
FIET BACK. .o iiiitiiii s er ettt bbb e e sin et | O | 2
Filter Thermocouple. .. oot e 12 | v
Filter 5G-3 (SO0 F uereiroreecre e e e 91 22>
Termocouple Identification Number
Flue ... ... o 1 Room ................ 2 Dilution Tunnel Dry Bulb . ... ... 3
Dilution Tunnel WetBulb .......... 4 Ungr Top ... .5 UnitBack ..................... 6
Unit RightSide™ ............... ... 7 UnitLeftSide . ... ... .. 8 UnitBottom . ................ .. 9
Catalyst/Combustion Chamber .. .. .. 10

192-1-9904
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| Intertek Testing Services

Date:. 2001~ 04 -5

. . . -
Manufacturer: CHEMINGE SECUWRITE Model: B1S_ €A okAMA
WHILTO# 160 59%% Rum: 3 Tech: Clawde fage.

SAMPLING EQUIPMENT CHECK OUT

Leakage Checks Tunnel Samplers

o§ SYSTEM1 /¢ 05 SYSTEM2 Y
Unplugged Flow Rate = .25¢fm Pre-Test Post-Test Pre-Test Post-Test
Vacuum (inches Hg.) ' g 5 5
Final Iminute DGM (ff') 334245 F84.925 | 49. 951 449.0¢!
Initial Lminute DGM () 134,742 | 18492> | {9.945 | 99.b48
Change (C)  (ft) 0.00% 2. po3 0.00 0.003
Allowable leakage .04 x Sample rate or .02cfm .06k 0.p0b 0. 00l 0.00 0
Check OK . oK o X OK o K

Leakage Checks Fiue Gas Sampler

Plugged Probe Pre Test Post Test

Vacuum (inches Hg ) - /

Rotometer Reading {mm) / , /

Flow Rate (CFM) / /

Allowable (.04 x Sample Rate) / /

Check OK /

192-n-9904



Date: 200 [~ 04-25

Manufacturer: CH &/ €€ 56/544 RITE

Intertek Testing Services

page__7  of k1l

Model: is (o oRam e

~ ’
WHILTO#: _192-5433 Runi .3 Tech: CAau0E QALY
Pre-Test Scale Audit
Scale Type Audit Weight Measured Weight
Platform o.bd tbs, Class F b.bo Ibs
Wood 3.0 Ibs, Class F 2.0 Ibs
Analytical Oov0 mg, Class S 6. towo mg
Post-Test Scale Audit
Scale Type Audit Weight Measured Weight
Platform Ibs, Class F lbs
Wood lbs, Class F Ibs
Analytical mg, Class § mg
LIMITS OF WEIGHT RANGES
ANALYTICAL SCALE: ... ... .. .. . . . i, 50%-150% of dry filter weight, = 0.1 mg
PLATFORM SCALE . ... ... ... .. ... . . .. ... .. .. ... 20%-80% of ideal test load weight, + 0.1 Ibs or 1%
WOOD SCALE ... ... ... ... . . . . i 20%-80% of ideal test load weight, £ 0.1 lbs or 1%

"

192-m-9904
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Intertek Testing Services

Date: 200l—04-85

4

-~ -
Manufacturer:  CHENMINGE SECuRITE Model: BiS_PAnGRAMA
-

WHI LTO#: _190 5333 Run:i__ 3 Tech: CLawbe Pole .

FUEL DATA

PRE-TEST LOAD
FUEL DESCRIPTION: .
Kindling weight . 4.59__Ibs. Consisting of:_ Do GLAS LiR Fire lit Time: _0 8:00 _
Pre-test load weightzg{-_g_@_mlbs. Consisting of:  2X4X__{ | inches Time loaded:_0e:0F

Pre-test moisture content: Corrected Dry:. 20, 1p_ %  Wet: J&- I o

Test Air Control Settings: CioSe upP TO 0.216 fob Time: 01760
Test Unit Fan Settings: FON oo/ ) Time:0.0.60
TEST LOAD

Lower Limit Ideal Upper Limit
Test Load Weight: | [Y 0§  Ibs. | 20.09 Ibs. | 22lc lbs. |
Fire Box Volume: 2 13 ft.’ Ideal Length: ] 5 3y inches
Load Volume: 0.4¢ fi.’ Loading Density: b.Jo  lbs/ft
Number of Spacers Ay Yx1¥axS Load Density: 39.75  lbs/ft’
Piece Size Weight Meter Moisture Content (% dry)* :
1510 x 3% x /o in. V.l Ibs. Ty % U0 % 2.1 %
1$%e x3Y5x/Y5 in. |. Y0 Ibs. ALl % Y % MYy %
[5Ys x3Y2x]Y> in. .63 s 0L % 204 % 9% %
15, %35 x/75 in. .5  lbs. ale % 2| | % 2.5 %
15w Xx3'/2x3% in. H,5%  Ibs. L% % 33 % %5 %
15'% e x3Y2x375in. YA NI % N5 % 12S %
X—X in. " lbs. % — % | %o
*uncorrected range = 17.9% to 23.1%
TEST LOAD WEIGHT: __[ 8.5 s DRY WEIGHT: 093 1o
AVERAGE MOISTURE CONTENT:
CORRECTED TO TWO PIN: (DRY) _21-9 (WET) 1 3. b %
COAL BED RANGE:
B3 ks ow A Lo.‘f__lbs. (20% to 25% of test load)
TEST CHARGE:

¢ . < .
Time loaded: 0 24@  Coal bed weight: 415 s, Coalbed weight = di__% of test load weight

CHARCOALIZATION: L A I I S N B O B B Bt

92-0-5504




pugy s uL,J‘,EZ__.

Date: _30Cl-04-2w

’ - -~
Manufacturer; CHEMINEE  SeCuliTE Model: BiS FAvo8ama-
WHILTO# 1945333 _ Run: ¢ Tech: CLALb & f&é_&:

COMMENTS

o180 STREAT LR whTH @D iae

¢o: 2 F STWR THE (r'cKEJ. ADN PRETE ST L4

Oprd Cuofl THE Dnof

803373 CLole THE BY Fass

Q1209 CLosE AR (nTAKE P Te pap PoliTio~

0139 CcLosd R \wTAkE of TP 0.2ve RebD

P39 Pokd THE CILE, BOD TEST Lol

o232 C o THE Deoof

02:33 Cuirpse THE Syiag

02:3%  CLufe pQ tyTAKE uP To o.200 b

TEST LOAD CONFIGURATION

L

192-k-9904
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Intertek Testing Services

Date: __ 2001 - 04 -5
Manufacturer: CHCﬂ_’chG'é_{C'Gum Té/k,, o
wHILTO# 192-5233

Model: BIS. ?@f"_‘g@@_fi_
Tech: C}LML@?ﬁEI_

Run:

DILUTION TUNNEL PARTICULATE SAMPLER DATA

FILTER TYPE: Getman 47mm A/E

Samples in Desiccator Date; Time:
SYSTEM 1 SYSTEM 2
Probe and Filter Probe and Filter
Front Half Numbers Front Half ‘Numbers
Housing # q 4q /0 Housing # | 1 +12
Post Test Weight; 55.0p>3grams | 0,243 grams | §5.3293 grams | o, 2¢Y3p grams
Pre Test Weight: 66 DBy grams | 0 FRA[ grams 551 299 grams | o Q355 grams
Gain: ©.0000 grams | p. o163 grams | B.pes) gams | .6 (Y grams
al bl 22 52
Total Gain: al+bl=_0.0109 orams a2+b2= 0.011S  grams
SYSTEM 1 - SYSTEM 2
Pre-test Probe & Front Back Probe & Front Back
Weigit Housing Filter Filter Housing Filter Filter TEMP | HUMI
Record Number Number Number Number Number Number D
Date | Time 9 9 lo | 1o H | 2 °F %
obei-23 (Fhdelssoedo oM E (0133 [55.259Y |oies |ellSH
01-0¥-25| Qhof |55.0636 | 048 |0 3D [55.9992 |o.1es | o153
Total Total
SYSTEM 1 SYSTEM 2
Post-test Probe & Combined Probe & Combined
Weight Housing Filter Weight Housing Filter Weight TEMP HUMI
Record Number Number Number Number D
Date | Time 9 9 | o j o U |2 °F %
pl-e'f-3b] FhSE 1550638 101252 0. )1Fe |5532563 (04235 okl
ol-gH-Jo| /bt |85.038 l0.ia82 o uTL |£57293 |els2S otk |
192-p-5904
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ITS Intertek Testing Services

Date: _’)ﬁlms

Marnufacturer: CHEM "’VE(: Sec KJIQ: o Model: B1S Panolama
WHI LTo#: 192-5233% Run: 3 . Tech: CLAWRE Jafe

PRETEST DILUTION TUNNEL TRAVERSE RUN

Barometric pressure (P,,) _ 30.25 (inches Hg.) Static pressure (P D27 -/ 5'5/
Inside diameter:Port A ___6in._ Port B _6in.__Tunnel cross sectional area: 0. 1963Ft
Pitot tube type: Standard

Adjustment factor application

Traverse Position Velocity Head Tunnel
Point (inches) A, Temperature VAp
(inches H,0) (°F)
A-Centroid 3.00 .o/ /29 0.26% 1
B-Centroid 3.00 SO . 0785 /3 0.2693
A-1 0.40 070 J2¥ 0.2b40b
A2 1.50 LoD T J2.9 0,2 337
A-3 4.50 L0069 J 30 0.2550
A4 5.60 Lo (2 )74 0. 2560
B-1 0.40 . 0725 )30 6. 2b93
B-2 1.50 o Ds /32 0. 2739
B-3 4.50 . o€2 5 )30 0. A5 80
B4 5.60 .06 6 S e 0.9Y4%
AVERAGE | ae 0.260%

=K, C FP(\/_)AVG\|

T
P.M, V,=K,C, (/B )avg. v

Where,
C. = pito tube coefficient = 0.84 for type S pitot ( A )avg
A = manometer reading (inches H,0)
T, = average absolute dilution tunnel temperature {°F + 460)
P = absnlugte dilution wnnel gas rcssureIZ)r P, +(P‘ (\f )CenrrOId

inches H,
P, = siaiic pressure

13.6 Adjustment factor for aiternative pitot tube placement;

\4 = 28.36, wet molecular weight of stack gag (aliernatively, it may be measured)
3 49 pitet tube constant, {conversion factor for english units)
( avg = average of the square roots of the velociry heads (A,) measured at each traverse point.

(JA_P)centroid

= average of the square roots of the velocity heads measured at the tunne! centroid (inches of H,0)

b~

192-r-6904
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IT Intertek Testing Services

Date:_ 20Cel-0H- 35

Manufacturer: ,C,_H_J_KL\AN_E‘,P,E,,SJ:CMK L['t;‘::_ . Model: BiS Can oRama
WHILTO# [99-523% Run: . J__f__k Tech: @L&MLEBKE:
TEST DATA LOG

RAW DRY GAS METER READINGS

System 1 System 2
Final (fc) F8Y Go3 99. LSy
Initial (£) 134 Fyy 49 943

AMBIENT CONDITIONS

Start End
Barometer. (inches Hg) 30.95 3030
Wet Bulb (°F) 59 59
Dry Bulb (°F) 39 18
Humidity (%) 20 30

192-¢-9904



3 1 tertek Testing Services

Project #:_[979-S233 Client:Qﬂ_émj_aiézf,_IééB@,U:Ei,__m Date: 20¢i-04-28 Run# 3 B | Sheet#_ ((  of _f
Time loaded: . 02700
Elapsed Weight co Co* 1O | Flue Room Tunnel Unit | Unit | Unit | Unit | Unic Cat. | Cat Gas samp Dry zas | Roum Drygas | Rotmam Dry gas meter # | Dry as meter # 2 Tun Dnft smokeﬁ
e remamning gas temp. temp. top back R. L. vottom  § Exit Center Rotameter meter 1 reter ; - velo
temp Side Side ) #1 #1 Temp Temp chr_' Temp Temp Filter
_ Inlet Qutlet Temp Inlet cutlet temp
24 8.5 225, |99 [ 8e liay ikl 953 460 | 398|200 (903 |bbF | —x w32l Lo 83212 s5 A ¥y | Py 17 | 77| #7 |eceopos | ok
280 | ) 0o ¢ 21924 | Jo N EATIESE 296j200 |90/ bbF | —— |}GLH bo |35855 |23 |23 F |3 F | I F T povoleoes| o
ko | | Qe z7]42e| 82 |19 Sk l4sg|39¢ 392|200 (739 bbo | —— Helf| Lo {3594 55 2F(FF (22 |2 F 3T [T |bove|eosHok
2H0 | .55 1 ——1~—393] ge e |15 1459|393 392|306 |747 | cda | — 1083 Lo 197209 55 33 5% |27 1F 1 3% | 39 |oseo|ewss |0k
2l0 1135 ]335 | 8o | it (153 lge3 e 390|200 [08|pys B o |08 55 [3F [7E 137 95 | 95 77 Joo#0 j20525) ok
290 [ 15 — 71363 [ 830 o (151 Jecz 39y J8L|200 JLB8F 622 —— higag ko [Foofe] S5 133 |33 |38 |3 |97 FE Jobo eesor ok
300 | | oos ~1—Frr|35¢ | 9 (L (197 454 (282|381 |20 e78leob | —— nUser vo WU 55 |3F [P [F2 |37 |37 | 57 locee|aese|or
210 10,954 - =136 | 9/ [lo 147 |9432]3 pa 376|20) |e?ylsgy | — Wk | 60 9333 55 [ T || F7 | 3F | 29 |oegolaesd ok
339 | o5 ] 34 | Fo 1109 live 43¢ 375 |32 202 670 5% | —— 11935¢] Lo Q5| 55 13> [ 37 [3% |39 | 9% 77 ppeosolosiofelc
339 |o0.45 ¢ (521339 | 8] [1oF |/¥¢ 1428 [307|307] o) eH 1575 | —— hgowi] vo BS3HISS PF |27 | ZF[FF | 77 | 77 loosolossol oF
3490 | o0.30.i (V339 1 80 | lo% 142 |94 |30y 32|20l |eof|Sesr | —— 1300007 0o 36902 55 133 127 (3% |32 35| 75 |00t povrs| o
350 | 0.5 .4 330 |Fo [lev N4/ 1413 3|35 7 507 57560 | — nwssis|¢e |94 55 |77 135 55 17 | 3F | F7 |oowo o3| ok
3be |o.00k c2j325 1 80 jlok (139 |339] 350 253|201 16921553 | —— 13493] (o 19.05¢|55 |73 |2 [3% [FF |33 | 77 |oocolooi?s| ok
3%F0 e :
Technician: Cuawdd f4fE O Pre Test X Test

192-v-9504



3 Intertek lesting Services

Project #: [42-5233% Client: CHEmNEE_ Secup g Date: 200104 - b Run # ¢ Sheet#_7 _ of t#
Time loaded: 09:29 |
apse Veigh C ; ! ue oom unne ni ni It : ‘ ]
E,I“S ! :em;ﬁn[ing © ©o © %; p :fmp» [E_mp. : gp[ ti Cli_ ;‘““ E_"“ go”t';m (E::;I:t gz:ﬁer g;; :::Sr Ezegras Rotam Slge%as Rotam Dry gas meter # | Dty gas meter 4 2 I;r; Daft | smoke
Side | Side #1 #2 Temp Temp Filter Temp Temp Filter
inlet Qutlet Temp inlet outlet temp
S 139 [lev (276|300 Yo H3u3 | 270 li22¢] 1370 —— | 7Y | Fv {272 | 3¢ | 77 | 2%
|6l 7 [ d0 /S0 298| 9/5 ey oo | 392 |1193] /o0, | 2d | 7Y | FF |2y |2 |27 |
——— 15%3 fo 137 |Jsp|432{9sy]43 302 |/228] B30 [~y q;/ 77 |3y | 74 |39
530 9 13k {2€0]433(vy3 Y1g1 318 1255 3¢y JY | Y FE 1Y | 3V | 79
— [5e? | F4 13y [ 930432y, | 33F | i240] 859 I | ¢ |39 | Fy | Y | 39
((5YA | 79 1129 |230(42% Y2 [Tos | 347 | ]| Pes 35|35 | 291 FY | Fv | fe
—45e2 138 120 | S|gay|qia]dosr | 353 423 T ¢ — s | F5 7o |35 |25 | fo
e
“Technician: CWuo¢ f4lg Pre Test 0 Test

192-v-9904



MY Intertek Testin g Services

Project #: 142-5733 Client: CHean v eE _._.Eic;ﬂ,u:zi,_, _ Date: 2o0i-0¢~-25 | Run#: _ 3 Sheet# /o of 1)

Time loaded: 02700

Elapsed Weight CO co’ o Flue Room Tunnel Uit Unit Unit Unit Untt 1 Cat, Cat,

_ h Gas samp Dry gas Rotam Drv gas Rotam Dry gzas meter # 1 Dry gas meter 4 2 Tun Drft | smoke
time remaining gas temp. temp. top back R. L. bottom Exit Center Rotameter meter meter velo
temp Side Side # 1 #2 Temp Temp Fiiter Temp Temp Filter

Inlet Outlet Temp Inlet outlet temp

O [/JS0U) —1—=21397 | 24 |24, [(90 [39% 470|788 | 512 | 7.53 do¥ | ——— BN 6o [499%| 55 | 3¢ |54 |79 | 79 | 79 | PO boos pote| o

o {765 — 42 | #8125 165 (390 |40/ 367 218 |305] Job |—m 1ol bo [5I8F 55 [3v [2¢ |9/ |77 |24 | 72 |oo7o bobZ| ok

go |35 — 1397 |37 (U |1491398(3e5[239] 227 |bobldis | —— BAOH o |52858] 55 |3 (Y |79 [FH | 7Y |29 boto bwsts|en

30 | . 8o - 137 |27 s (27 1219335312 |22 (837|397 B3k bo [5Y3021 55 (35 |24 |74 |35 |39 | F§ Jeere losss| ok

qo | 16355 T e 363 |37 Jlie 131 129,207 297 (29 [F09 | 40 | — M3l bo [557349| 55 15 | F5 137 | Fs |39 |33 Poto lpasasjor

50 | 15359+ 213391737 11 13025/ 1593090 (210 370|038 | —— M3 ko [s%182] 55 [35 |35 136 |35 |29 |77 bots|oers| ok
bo [5.000 —T——==[399 (7?7 11> |13/ (n35|28F 294|223 199) |59/ | — [H133] Lo 58.0F 55 | 7S |35 |Fb |25 |35 |26 botshkesisdox

Yo | 4,254 T4 | FF (N3 33 209 (297 2% |21 |99, 594 —— 8| 6o 160.02b| SS 15 | TS [Fo |35 |25 | Fe Pes|eotolek
g0 [D.55 )2 —1T——=4a5 |28 (/s |13e 273 270|232 8 {930 53] | —— Wodsti Lo |bl430| 8 |75 |3« |2r Fs | FS | ST |ess obo| ok
g o 13,38 T4 bo |76 18 Y/ (332292290 | 3o 6 10881549 | —— [HELP| 6o |12.903] 58 38 1 FS RS |15 | PS5 | 25 |esee |eosos| ok
Joo | l1.903f — 29 8d [F (10 b [23X[297[238 | 2o 197|587  MHietelbo |LdlH|5S |25 | 35 |25 |35 |25 |3y |ossolesss| ok
(1o | ]o8o i el S0 13 Jlay [183 1291|306 295 50y |1an) (e85 | —— 750387) 60 |b5.b| 55 |6 |76 |75 | Fb |75 |75 povolmotrd ek
[0 Qb0 i —T——f=c| 555 79 (30 |I?5 1306 {221 |21) |20 (2%6 | {123 | 7 BLFHH Lo £6.855155 |26 |Fb |35 |36 |75 |75 loese potasiok
150 | §3.boil 22528 1 FF |12 |(fo (326|348 334203 [1175 7o | ——— 153109 o 61283 ¢ |70 Fb |FS [ Fe | F5 |75 pebeborojek
[40 1 3735 =) TiZ]SHe | S [ 130 137|392 (350|392 |av 2 |(233 HE | —— 43| bo Aet55 136 |2 |77 [Fe |25 [3s [00b0lorolox
(50 | .80 ¢ =7 1552 | 8o | (31 120 |3¢2]|36S 353 20 ) |249]2 35 M58 o [709¢59 55 [Fe [Fe |77 | 7w |26 Y PobolooFe | ok
{bo | £.00 ¢ =155/ | #9 |13 192393377 3e¢ | 200 (2921384 | —— 1539 Lo 17230355 |74 | 20 P |Fe [Tl |FY loobo|eo?e] ok
[0 | 5,20 2]¢ 7541545 |80 (32> (180 |49/2{38F (339 | deo |oed] Fon | — Whest] bo |T3USIST [0 | %6 |39 |36 | D6 |7 |osbelosto| ok
[§0 | 445 {545 [ 8o 1131 131 [¥>1 (392388 | oo 197 |3 | —— Tho.088] bo 135192/ 55 [ [ 36 |FF |37 |F0 | 76 |ooselpero|=k
(90 | 3.90 (P T ElsY3 [ fo 131 132 4% |46 |39, 2o e 0¥ 283 | 7 [%l43¢] o 16529455 |3F | Fw | Fb {33 [P | F8 lkosohede ok
290 | 390 |~ T S3r | 9 (130 (187 [45F|4i3 [4e3 | peo ($2134S |—— [oHY e 72027 57 |37 | 37 77 | FF |76 | FT povo poReo]ek
2o [3.00 | ZEHA9S | 8o 124 12 |Jet |43 [deS [0 (979319 | —= Yol 12100 (293¢ 58 |37 (2% [ F7 |37 |76 | 22 |oowe poes |0
20 | 23S L 17 1 g0 [ixs i %o [4ua{409 [403 | 5o/ 928 {69 T M bo ([ Bodlss |1 F (27 [ FF |97 |Be | P8 |ewbo ooks| ok
230 | 9.50 % 7450 [ 8o (123 (1% ul 465 |da0 | re G20 o872 | —= Holp 880 ¢ o 81855 5§ 133 |73% {38 |3F [Fe |29 bovo |aokas| ok
Technician:,,@.wué_;@&é;_% O Pre Test K Test ' o~

192-v-9904
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Intertek Testing Services

Date: _#°¢{. 0¥-2 W

Manufacturer: CH Emit nf_E_é J‘e:é el TE/ Model: f1€ FovoRem =
WHILTO# [42-5333 Run: ¥ Tech: QuAUOGC 44 &
Pre/Post Checks
Moisture Meter Calibration Check: [Time: 12, — J220 — |
‘ Pre-Test Post-Test
Facility Conditions: b
AT VELOCIEY ottt sttt sttt st ene e ee s are st ene <30 fpm <5 fpm
Smoke Capture Chetk.. ...t ta e e aeeara e Ok mK
Wood Heater Conditions: ' _ .
Date Wood Heater Stack Cleaned......o.oovveeeoe oo _ >00i-09-20
Date Dilution Tunnel Cleaned.........cocoovereicnnncceceeeeec s ool of-2o
Induced Draft ChecK. ... .ot es et e eee e eeees Ldeoces oK |
TUNNEL VRIOCITY oottt sttt e eeeeens ok
Flow Rate 140 c¢fm =10%. : /]50.95 T
Pitot Leak Check:
SHAE Attt er et e s e nt e bt et nene et eeeeneeeeean ok i
BHE Booeiiiiieie et ea et et et s bt ee s e e eeneneens ° i ox
Temperature System:
AR (55 = B0 F )ittt ettt ettt e et ee e eee s vt e e es s s s eanesems s e eteee e s e bt et eee et nane e 19.31 °F
Wood Heater SUTTACE (#1257 F) et eeee e st sesesevenssesss s eressansseosssnesasnns — {8 °F

Proportional Checks:

CO ANALYZEL DIt CRECK. cttviie ettt e cee et et e se et e e et e enne et esamesesaneseeeseaneanesneesmnemerae —
CO, ANalyzZer CRECK ...ttt sttt s st a e e sasaesansbensna -
O, Analyzer CReck. ...ttt —
ThErOCOUPIE CHECK. .- vttt ettt ettt eae e eeeste s s e se s seese e asasserereseesssreeneneens oK
Train 1 Train 2
Sampling Train ID Numbers:
PrODE ettt e ! 3
FIlter Fromt ottt ) I's
FIlter BACK......ooooooveooeeriersseeceet s ccecssiscenne e (4 le
Filter TRErMOCOUPLE..o..viemveiie et e arn |2 Io
FUter 5G-3 { €0 F ). ottt %2 %1
Termocouple Identification Number '
Flue ... . i 1 Room ... ...... ....... 2 Dilution Tuntne! Dry Bulb .. ... .. .. ]
Dilution Tunnel Wet Bulb ... ... .. 4 UnitTop . ........... .. 3 UnitBack ..................... 6
Unit Right Side™ .............. 7 Unit LeftSide .. ........ 3 Unit Bottom . ............... .9

Catatyst/Combustion Chamber ... .. 10
W



- Intertek Testing Services

Pool-oM -0

Date:

Manufacturer: CHREMI NEE S ECWAITY

WHILTO#: [42-5233

Model: §18_favotema

Tech: CiAUde PaRs

SAMPLING EQUIPMENT CHECK OUT

Leakage Checks Turnel Samplers

IS A SO SRNNIRVE S L

SYSTEM 1 SYSTEM 2

Unplugged Flow Rate = 25cfm Pre-Test Post-Test Pre-Test Post-Test
Vacuum (inches Hg.) _ 5 by 5 =Y
Final Iminute DGM (ft’) F9Y. 965 $3lot% | 99300 | [Yb.02)
Initial Iminute DGM (ft)) 334Dl 83).0LY 9. 697 | 1Y(.o19
Change (C) (f) o0.00¥ 0.003 ¢ 007 0. 602
Allowable leakage .04 x Sample rate or .02cfm o.o8 b 0.60b o0.00b 0.00b |
Check OK ok oK ok ok

Leakage Checks Flue Gas Sampler
Plugged Probe Pre Test Post Test

Vacuum {inches Hg.)

Rotometer Reading (mm)

Flow Rate (CFM)

i

/

Allowable (.04 x Sample Rate)

Check OK

/.

192-0-9904




Date: Ne@l-oi-db

T Intertek Testing Services

pasc W;Ui 4P .

= -
Manufacturer: CHEWMIACE SECURITE Model: BI1§ ¢~ 08AMA
WHILTO# 192-5>33 Run Y Tech: CLAUDE PARE.
Pre-Test Scale Audit
Scale Type Audit Weight Measured Weight
Platform bl tbs, Class F b.bo lbs
Wood 2.0 lbs, Class F 2. >0 Ibs
Analytical C.ipoeo mg, Class S O.lpeo mg
Post-Test Scale Audit
Scale Type Audit Weight Measured Weight
Platform lbs, Class F lbs
Wood Ihs, Class F lbs
Analytical mg, Class § mg
LIMITS OF WEIGHT RANGES
ANALYTICAL SCALE: ... .. . . . . . i, 50%-150% of dry filter weight, + 0.1 mg
PLATFORM SCALE ... ... ... .. . . . . .. 20%-80% of ideal test load weight, £ 0.1 Ibs or 1%
WOOD SCALE .. .. . . . . . . i, 20%-80% of ideal test load weight, £ 0.1 lbs or 1%

192-m-9904
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S Intertek Testing Services

Date:_ Dool-0 Y-

Manufacturer: CHERINEL SECu Q__‘_T-_ﬁ/ ) Model: Big Pa~voRRm A
wHILTO# |92 -$%3 Run: Tech: CLAWD € PARE
FUEL DATA

PRE-TEST LOAD
FUEL DESCRIPTION: ‘

Kindling weight:. SO Tbs. Consisting of ___ 1 MG LFS el Fire lit Time: 20 &0
Pre-test load weight; 2 Q. ©© Ibs.  Consistingof: 2X4X__ 4| inches Time loaded: 02107
Pre-test moisture content:  Corrected Dry:L% Wet: l 3 . 8 %
Test Air Control Settings: L8 9l 1o 0.3.00" o0 Time:01.29
Test Unit Fan Settings: FAN ofFF . Time: =
TEST LOAD
Lower Limit [deal Upper Limit
Test Load Weight: | |80 lbs. | Do.09 Ibs. | n.lo Ibs. |
Fire Box Volume: a. 37 fS Ideal Length: |5 %/ inches
Load Volume: 0.%9% ft. Loading Density: L.3Y /it
Number of Spacers Y  Vax1¥%xS Load Density: 40.9%F% lbs/ft’
Piece Size Weight Meter Moisture Content (% dry)}*
/4 ¥8x 373x/ /> in. .90 lbs. 29 % 24 % 19.8 %
/4 %4 x372x175 in. [ 29  lbs. 2ATF % U5 %] 22> %
/93¢ x3/3x/Yp in. 1.93 bs.| 22.0 % 22.2 % | 2%.0 %
(434 x3%Hx[ i .92 bs.| 222 % S %] Q¢ %
/43/8 x3Y8.x 3/3in. 392 1lbs.| 20.8 % 2.9 % 29 %
143 9x 33x3"/ain. 4 oo Ibs.| 23.] Y 2.3 % 9.4 %
"X in — bs. Y% " % %

*uncomrected range = 17.9% to 23.1%

TEST LOAD WEIGHT: _} &. 21 1hs DRY WEIGHT: . 6.9 ke
AVERAGE MOISTURE CONTENT:
CORRECTED TO TWO PIN: (DRY) . lo % (WET) | F.8_%

COAL BED RANGE:
B s w455 s (20% to 25% of test load)
TEST CHARGE: '
Time loaded: Q.39 Coal bed weight: 3. 5;5 Ibs.  Coal bed weight = 20.0 % oftest load weight

CHARCOALIZATION: 200 || =] = =] = || ==} =] ]| = = | =] == =] = || ~| =] poor

192-0-9904



Date:

200(-04-3b

Manufacturer: CHEM A EE S‘E‘:Cu 217e

WHILTO# 1 §2-5233

Run: 4

Model: Bﬂﬁ/\ﬂ?m&

P _;_w___\..Jl. E,,,&,,

Intertek Testing Services

Tech: Clawoe Pade

"DILUTION TUNNEL PARTICULATE SAMPLER DATA

FILTER TYPE: Gelman 47mm A/E

Samples in Desiccator , Date: Time:
SYSTEM 1 SYSTEM 2
Probe and Filter Probe and Filter
Front Half Numbers Front Half Numbers
Housing # Housing #
TN 2 yrsie
Post Test Weight: Se.t3f2 grams | p 2393 grams {§3 34,3 gams | o gy ¢/ Fams
Pre Test Weight: Sb.b3lo grams | ©.236b grams | $23 Dpl0O grams | @ 23 39 grams
- Gain: O.0008 grams | 0. 008F grams | 0.p06 grams | ,0/0& grams
al bl a2 b2
Total Gain; al +bl= 0,0089 arams a2+b2= 0.0105 grams
SYSTEM 1 SYSTEM 2
Pre-test Probe & Front Back Probe & Front Back
Weight Housing Filter Filter Housing Filter Filter TEMP | HUMI
Record Number Number Number Number Number Number D
Date | Time / ] 3 | Y4 3 |5 /b °F %
0)-o§-251/Bhob |Sb.L3I2 jo.uSO o157 53,2613 je.uig3 o 8p
of-07-2g] FhsS |Se.oB10 |0.1150 0.5 |53.36i0 |15 |oit¥e
Total Total
SYSTEM 1 SYSTEM 2
Post-test Probe & Combined Probe & Coembined
Weight Housing Filter Weight Housing Filter Weight TEMP HUMI
Record Number Number Number Number D
Date Time | ) [Y > [s [ 4 °F %
oi-04-33 B409 |50.8315 |0.1328 o.1165 |5336IY lo.247  0.1196
0101331 1hib |50, 6312 (01228 oS [|53.2613 |0.434F o9
£92-p-9904

("




Date: 9‘001#0‘{‘;"0

Manufacturer: CHE N INC'G Sé’cb&f?t e

WHILTO# _ 193 -5233

Run:

PRETEST DILUTION TUNNEL TRAVERSE RUN

Barometric pressure (P,,,) ___ 2.2k (inches Hg.) Static pressure (P,

pags.

Intertek Testing Services

ulL g g

Model: Bt7 fa afeldma:

Tech: CLA l LQG_M_QA

_L;/‘gi(inches w.c.)

{nside diameter:Port A ___6in. Port B __6in._ Tunnel cross sectional area: 0.1963Ft
Pitot tube type: Standard

Traverse Position Velocity Head Tunnel
Point (inches) A, Temperature VAp
{inches H,O) (°F)
A-Centroid 3.00 . O‘j 0 /31 0. ol
B-Centroid 3.00 .0 g0 /27 0. 24¢7
o
A-l 0.40 ~07728 /) 0,295
A2 1.50 07k /32 0,260
A-3 4.50 . 040 /7L . {7
A 5.60 L IO /)7 0449
B-1 0.40 LOTLS J 29 0.2, 3
B-2 150 E 2R /30 0.2693
B-3 4.50 LO0S5s J 30 0,234y
B-4 5.60 .o Cu J3v o, 2447
AVERAGE ] 29 o, 2552
Adjustment factor application | oo}y
V =K,C.F (/B)AVG d A %
s hpLplplyBp P M V,=K,C,(y3,)avg. 373
5
Where,
C, = pito tube coefficient = 0.84 for type S pitot IA
A, = manometer reading (inches H,0) FP = (—‘i)_ilﬁ___.
T. = average absolute dilution tunnel temperature {°F + 460) .
P, = absolute dilution tunnel gas pressure or P, + P, (\/ Ap)cenrrmd
inches HZ
P, = static pressure
13.6 Adjustment factor for alternative pitot tube placement:
M, = 28.36, wet molecular weight of stack gas (altemnatively, it may be measured)
K, A35.49 pitot tube constant, (conversion tactor for english units)
(‘ { Ap)avg. = average of the square rocts of the velocity heads (4,) measured at each traverse point.

= average of the square roots of the velocity heads measured at the tunne! centroid {inches of H,0) M/

192-r-9904

(\/E;)centroid
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hlt@ t ek T@Stmg Ser‘v’ices

Date:  200(-04~ 2 b

Manufacturer: CHE MLA/,Q'E ey Etcm_ Model: 815 Paxckamigd
WHILTO#: (98 -5233 Run: 4 Tech:_Ctawds P44 ¢
TEST DATA LOG

RAW DRY GAS METER READINGS

System | System 2
Final (fr) g3l o0¢o [45,995
Tnitial (£¢) 284 G F 99.69 #

AMBIENT CONDITIONS
Start End

Barometer. (inches Hg) Ro.2 L 2o 0w
Wet Bulb (°F) 59 58
Dry Bulb (°F) 19 ' +7
Humidity (%) 28 2

el

192-t-9904




INTERTEK TESTING SERVICES NA Ltd.

SFBA EPA ADJUSTED EMISSION RESULTS

- Manufacturer:

Chem.Sec.
Modet: Bis Panorama
Date: 2001-04-26
Run: 4
Project #: 192-5233
Test Duration: 340
(minutes)

PRESSURE FACTOR:

TEMPERATURE FACTORS
DGM #1:
DGM #2:

VOLUMES SAMPLED
DGM #1:
DGM #2:

TOTAL TUNNEL VOLUME (scf):

SAMPLE RATIOS
Sample Train 1:
Sample Train 2:

TOTAL EMISSIONS
Sample Train 1 {(g):
Sample Train 2 {g):

EMISSION RATES
Sample Train 1 (g/hr):
Sample Train 2 (g/hr):

ADJUSTED EMISSION RATES
Sample Train 1 (g/hr):
Sample Train 2 (g/hr):

DEVIATION:

1.00802

0.98505
0.98534

45.47369

46.12303

51322.685

1128.624
1112.735

10.0448
11.6837

1.7726 .

2.0618

2.9270
3.3182

3.13%

RESULTS

AVERAGE ADJUSTED EMISSION RATE:

Burn Rate (Dry kg/hr):

BAROMETRIC PRESSURE
Average:
Start:
End:

DRY GAS METER VALUES
DGM #1 Final:

Initial:

DGM #2
tnitial;

TEMPERATURES (DEG. RANKIN})
DGM #1:.
DGM #2:

CALIBRATION FACTORS
DGM #1:
DGM #2:

TUNNEL FLOW RATE:
PARTICULATE CATCH (mg)

Sample Train 1
Sample Train 2

Final: .

3.123

1.198

30.16
30.26
30.06

831.040
784.967
145.995

99.697

536.014
535.857

0.9940
1.0030
150.949

8.9000
10.5000



Intertek Tes '

Project #:_|22-5933 Clie
Sheet#_ T of {I
Time loaded: ©0.02
Elapsed Weight co cor o} Flue Room
time remaining il i | Dry gas meter # 2 Ton | Dmtt § smoke
| Filter Temp Temp Filter
M — 53 g 7_5 Temp Inlet outlet temp
749 | 91 26 |73 |33 | Pk
pod | B3 T4 |73 |77 | Fe
599 | 90 Fb |73 3 |FF |
36 | g/ F7 | 73 |73 | 7%
1593 [ 9. F7 | 74 |F7 | #8
P8 | Fy | FY|?T

-~
- Technician: CtAw e PARE

192-v-5904



| Intertek Test

Project #:192 -<»33 Clie Sheet#_ (o of {1 _
Time loaded: 02729 _
Elapsed Weight co co? o Flue Room a Tun Draft | smoke
| tme remaining tg;ip termp. Dry gas wefers - ‘ velo
e o (o
o | 3.4 356 | 8 30 |2¢ | 35 | 80 {oewe lboss | ok
{0 {335 335 8 3> |25 |9 71 |mo?s boss | ok
R anal et
6 OLFS | FS | FF ped esss]| ek
fo /590 ' 3F0 | 37 77 125 |0 | e oo hboeso | Ok
do 15.70 393 ??—709 T | 7S | S peoS |oese| 6k
bo | |4.5% CS 128 52 T5, T35 | 3¢ bowashess]| on
o | 3% V4 |3 S % |75 | 79 looko poss | ok
§o (3.05 V31 ¥ 3 T30 |75 | 7> bove |osts] ok
90 128 | ——T1YbT | 3§ Fy L FL | S U TIE hekobsea] sl
foe lt.o —1 7 1497 | 39 Fy o 75 137 jpebo poh?S ol
fte | lod4s | 2451 ¥ ST 136 |73 lobo hoto | ok
{ Ao 4.0 . 565 (}9 7Y -?b 75 T8 laslbo lnofs ple
{30 g2 —T T 530 ¥o 7Y En Ty 13 ,E—?_!ii o,o’}_f_ ole
o | s S| §e 5q 5, [9e 7y ko i ok
|50 b.qo STy Jo 3¢ e | Fb Fy o. 0kl | ole
[bo 2+S 5§ 35 |7 | Fe | FY osen oS ol
(70 | 4.85 5% | §/ 75 13 | 30 | FY jeobo peids | ok
/go qio | — A —"1—|66% 0 Yo | FE | T | |aebo eS| sk
(90 3 S T 1$5Y | %o 70 Fo | | loobo eS| ok
200 300 1539 P0 Fo | P | Fe |35 ladbo peprs| Bk
2o 3,70 530 | Jo 272 | b | b |y |ooke pote | ok
230 | NS 495 | 90 T2 T30 |76 |16 |ondew |eato| ok
270 PR 435 | fo 27 1 7 | 176 |aok0 jaove | 0k

Technician: ClAWDE OA(Z«E/ | é‘//

192-v-5904



Project #:_142-5335

Time loaded:_02:29

Intertek Test

Sheet#_ | ( of

L

Zlaped co e
time 2as Dry gas meter # 2 Tun smoke
termp velo
Temp Filter
’;, T q Ly [nlet ternp
ASo - 45, Er:3 Flo |ooke joal?S| Ok
R g4 3 73 FF |tk a3l | ok
PO R WY q}r £22 3 [o.0b0 joelS ol
2> 70 Y g 76 7} lo.ol0 |o.sps | Ol
9?" -t q)a ’}6’ ?‘7’ .0 ko c‘oé.)s ale
EXY ¥} 77 Fb p.obo {sol2f| Gle
R q13 Bs Fo o000 pokdS| el
I 230 470 e 7o |obelaoo| Gl
330 Yod 37 Flo |o.0b losk o] ol
o {07 ?? F o laslke |oalbo| o
17 Fo laoke o o
Technician: Cadel (ARE
— Q—-‘/\/

192-v-9904



INTERTEK TESTING SERVICES NA Ltd.

SFBA EPA ADJUSTED EMISSION RESULTS

~ Manufacturer:

Chem. Sec.
Model: Bis Panorama
Date: 2001-06-06
Run: 5
Project #: 192-5233
Test Duration: 310
(minutes)
PRESSURE FACTOR
TEMPERATURE FACTORS
- DGM #1:
DGM #2;
VOLUMES SAMPLED
DGM #1:
DGM #2:

TOTAL TUNNEL VOLUME (scf).

SAMPLE RATIOS
Sample Train 1:
Sample Train 2:

TOTAL EMISSIONS
Sample Train 1 (g):
Sample Train 2 (g):

EMISSION RATES
Sample Train 1 (g/hr):
Sample Train 2 (g/hr):

ADJUSTED EMISSION RATES
Sample Train 1 (g/hr):
Sample Train 2 (g/hr):

DEVIATION:

1.00067

0.98367
0.98381

42.09070

42.15510

44424 153

1055.439
1053.826

12.4542
13.3836

24105
2.5904

3.7776
4.0102

1.49%

RESULTS
AVERAGE ADJUSTED EMISSION RATE:

Burn Rate (Dry kg/hr):

BAROMETRIC PRESSURE
Average:
Start:
End:
DRY GAS METER VALUES
DGM #1 Final:
Initial:
DGM #2 Final:
Initial:
TEMPERATURES (DEG. RANKIN)
: DGM #1:
DGM #2:
CAL!BRATION FACTORS
DGM #1:
DGM #2:

TUNNEL FLOW RATE:

PARTICULATE CATCH {mg)

Sample Train
Sample Train

3.894

1.368

29.94
29.94
29.94

293.418
250.399
288.775
246.083

536.766
536.688

0.9940
1.0030
143.304

11.8000
12.7000



3 Intertek Testing Services

Date:__20Cl-0b-DE

- -~ »
Manufacturer: CHEMINEE  SGCURITE Model: 815 PAsdodlmaA
WHILTO# 197.523% Run: 5 Tech:_QlAlADﬁ_e&g_Ei
COMMENTS

©o0-ab START C\RE wWI\TH KiNbiasa

00:02 grifk THe Leg , ADD PRe -TEsT Loga®

0014  CLosc THE Poaf

00 %  CLASE THEL oNPAsS
00:5550 cL95¢ il nTwre VP To ‘/&"

ng F7 QueC Tu¢ Cilg . anhd Test Loed

302 CLoSE THE Deal

09201 ClLoSE THE BYPASS

0.0 CAeSE Al IyTAKE of Tp Y2

TEST LOAD CONFIGURATION

==
Lo T
=

152-k-9904



Date: 2001 -0lo-0W

Manufacturer: CHEMWES 5154&_2..1314:__
WHILTO# 199-5233 Run: . 5

Pre/Post Checks

page__or Ui 31

Intertek Testing Services

Model: 815 PANOR BN A
Tech: CLAUOG PA Q&’

Moisture Meter Calibration Check:

[ Time: —— [12: =— 122: — |

i . Pre-Test . Post-Test
Facility Conditions: '
AL VEIOCIEY ettt ran s nns £ 50 fpm LSo  fpm
Smoke Capture CReck. ... 47,4 - ol
Weood Heater Conditions:
Date Wood Heater Stack Cleaned........c..covvreeinrenecconmnconcnncinnes (300120605
Date Dilution Tunnel Cleaned.........covviiiinccinincc 2081-09-05
Induced Draft Check. ..ot £0.605 e l
TUANEL VLTI i e s s b s oK
Flow Rate 140 cfm +10%. TERTH
Pitot Leak Check:
SHAC Avvvorvoeriesseneseeeenisamae b nesesasssesas s ss bR ok ol
SE B s o174 o
Temperature System:
Ambient (65°- 90°F)..vovvovevererereeororeeeeseeesseeerree e e et 90 Lo °F
Wood Heater SUrface ( £125°F )it ismsssessssssssas ssssssssssssss s s coscooss —2% > °F
Proportional Checks:
CO Analyzer DIt CRECK. ....ooociririerrrermare e cm sttt eb e e _
CO; ANALYZET CRECK ..ottt b —_—
O, ANAlyZer CHECK. .. .ottt sa s S
THEITOCOUPIE CRECK .o iiieeies e i et eces e b e s b bbb bbb g oK
Train 1 Train 2

Sampling Train I Numbers:

2 q

12 [l
gs fe

PTODBE oottt et
B aES Y ol o) e 3L SO SO N SRRV U T OO UOTPUT PO PO
FHter BaCK v ittt cn e b
Filter ThermoCOUple. o et sie s s
Filter 3G-3 (<00 )
Termocouple Identification Number
Flue . | Room ................ 2
Ditutien Tunnel WetBulb .. ... ... .. 4 UnitTop.......... ... 5
Unit Right Side” ..o T UnitLeftSide .. ... .. R
Catalyst/Combustion Chamber . ... .. G

Ditution Tunnel Dry Bulb ..., .. ... 3
UnitBack ... . ... ... 6
UnitBottem . ... ... ... ... ... 9

192-1-9904




| Intertek Testing Services

Date: 2001 ~-0bL -0l
Manufacturer: (. €t é 1 Y Model: 15 _P8n0RRAL
wHILTO# 192-52%2 Run__ 5 Tech:CLAUDE DARE

SAMPLING EQUIPMENT CHECK OUT -

Leakage Checks Tunnel Samplers

o SYSTEM1 o7 31 SYSTEM2 3¢
Unplugged Flow Rate = .25¢fm Pre-Test Post-Test Pre-Test Post. Test
Vacuum (inches Hg.) 5 I'Y 5 5
Final minute DGM (ft}) 250,399 293 y4f | 240.0% | 238 %
Initial Iminute DGM (£) 256544 | 295. 90 | 24L.0%4 | 29879902
Change (C)  (f) 0.00% p. 0 oY 0. 602 D.00>
Allowable leakage .04 x Sample rate or 02cfm | 0. 00) 0.006 0.08l 6.60b
Check OK ok ok oK ok

Leakage Checks Flue Gas Sampler

Plugged Probe Pre Test Post Test

Vacuum (inches Hg.)

Rotometer Reading {mm)

/

Flow Rate (CFM)

/

Allowable (.04 x Sample Rate)

/

Check OK

(//—-/

192-n-9904




page__ ¥ _Of gt _

Intertek Testing Services

Date: 200l -6b-0 b

Manufacmrer:,QHém_}mm;__ Model: IS PAvpRamMma
WHILTO#: 192-$3%> Runi__ 9 Tech: CLawee. CRRE
Pre-Test Scale Aundit
Scale Type Audit Weight Measured Weight
Platform 6 o Ibs, Class F é Lo lbs
Waod g.»% ibs, Class F .20 Ibs
Analytical 0.1809 mg, Class § O.loo0 mg
Post-Test Scale Audit
Scale Type Audit Weight Measured Weight
Platform lbs, Class F Ibs
Wood § bs, Class F lbs
Analytical mg, Class S mg
LIMITS OF WEIGHT RANGES
ANALYTICAL SCALE: ... ... . . . . . 50%-150% of dry filter weight, = 0.1 mg
PLATFORM SCALE . ... ... ... .. .. .. . ... ..... 20%-80% of ideal test load weight, £ 0.1 lbs or 1%
WOODSCALE . .......... ... ... .. ... . ... 20%-80% of ideal test load weight, £ 0.1 lbs or 1%

N



page—> oL _et

| Intertek Testing Services

Date: [~ -
Manufacturer: CH Envita/ 5é < gf;qu T Model:ﬂjjﬂﬂm
WHILTO# {42 <5233 . S Tech: CLANDE _PARE
FUEL DATA
PRE-TEST LOAD
FUEL DESCRIPT :
Kindling weight:: § 5 Ibs. Consisting of: D0 Ghas _£1& Fire lit Time: 00 00
Pre-test load weight: 2o G lbs Cousisting of: 2x4X_ {f___inches Time loaded: _00: 09
Pre-test moisture content:  Corrected Dry: Rl % Wet __I_g'i_%
%
Test Air Control Settings: ‘/ 2 ofeleDd Time:00: 5530
Test Unit Fan Settings: Fan _on Time: ©0:80
TEST LOAD
Lower Limmit Ideal Upper Limit
Test Load Weight: | ] 9.6§  lbs. | &0, 09 Ibs. | X2 ) e Ibs. |
Fire Box Volume: 2.37 Ideal Length: {5 %  inches
Load Volume: 0.3%9 ft.} Loading Density: £.53 Ibs, £’
Number of Spacers Y ¥x1¥xS Load Density: 29.85  lbs/ft
Piece Size Weight Meter Moisture Content (% dry)*
/4 %hux 3xx/77 in. } G4 lbs, 190 % 19.4 % 9.9 %
/45,373 x[ 7> . .96 lbs. 9.7 % (89 %| 195 %
[47%y X 370 %/ 73 in [, lbs| 204 %| 20,3 %| [¥G %
/4’54&7?(3701 x373 in. 23.91  Ibs. 20.5 % o, S 0/ 209 %
145 x3'/>x37% in, Z.89 1bs.| 21-°F %| 209 %| 208G %
XX in. —  lbs, — % — % e %o

*uncorrected range = 17.9% to 23.1%

TEST LOAD WEIGHT: . ] 8. 75 1bs DRY WEIGHT: 3.07 ke.
AVERAGE MOISTURE CONTENT:
CORRECTED TO TWO PIN: (DRY} 20.4_ % weT) | 6.9 %

COAL BED RANGE:
235 s 0 H. 6T b (20% 10 25% of test foad)
TEST CHARGE:

Time loaded:Q!; 57 . Coal bed weight:. 3_- _&5:. lbs.  Coal bed weight = E,Qiﬁ% of test load weight

CHARCOALIZATION: B e e e B e e e e e B S B R

92-0-9%G4



Date:

200i-0b- 06

- ’ 4
Manufacturer: CHEMUNGE SeCuiTE

WHILTO# _|92-5833

Run: _6__

page & Ol

Intertek Testing Services

Model: BMMMEL
Tech:ggéhﬁa_eﬁg_éf

DILUTION TUNNEL PARTICULATE SAMPLER DATA

FILTER TYPE: Gelman 47mm A/E

Samples in Desiccator Date: Tine:
SYSTEM SYSTEM 2
Probe and Filter Probe and Filter
Front Half Numbers Front Half Numbers
Housing # l +0 Housing # 3 +,1{
Post Test Weight: §546.94 §7F grams | o, 43k grams | $1.4eqS grams [0, 343, grams
Pre Test Weight: §594 3 grams | ©,231G  grams | p{. 4093 grams | 0.231)  grams
Gain: 0.000! gaams | 0.01VF  grams 0.6007 gnams | ©.6125  grams
al bl a2 b2
Total Gain: al+bl= 0.0\ & grams aZ+b2= 0.0123 grams
SYSTEM I SYSTEM 2
Pre-test Probe & Front Back Probe & Front - . Back
Weight Housing Filter Filter Housing Filter Filter TEMP HUMI
Record Number Number Number Number | Number Number D
Date | Time 4 l > 3 3 4 °F %
ol-olgole| (AhoT|55.9Y8lo.led 01155 )093 |o.1ibo | e.itS
ol-oe-ok] 3h¥3 | 5594 Fplo iy |0.4i88 |61.9v9% |o.115% | 0. U5 2
Total Total
SYSTEM I SYSTEM 2
Post-test Probe & Combined Probe & Combined
Weight Housing Filter Weight Housing Filter Weight TEMP | HUMI
Record Number Number Number Number D
Date | Time 4 ! 2 g 3 & °F %
ol-ob-c Pl FH22 |55.9¢3F [p.1238  o.ilpl Wl.4077 [p012% o857
ol | Thyy |55998% |o.123%  o.11be {64995 | 0128  ollSk
192-p-9904
s

s
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Intertek Testing Services

Date:___ 3401~ P b-d @ |
Manufacturer: CHE M i E E’ Secul [‘E’
1G9-Sa3Id Run: 5

Model: 815 €and08AMA

WHI LTO#: Tech: CLALDE Cale

PRETEST DILUTION TUNNEL TRAVERSE RUN

Barometric pressure (P, )} __2984Y (inches Hg.) Staticpressure (P))__ 0.1l
Inside diameter:Port A 6in._ Port B 6in. Tunnel cross sectional area: 0.1963F¢
Pitot tube type: Standard

(inches w.c.)

Traverse Position Velocity Head Tunnel
Point (inches) A, Temperature VAp
(inches H,0) (°F)
A-Centroid 3.00 0035 iy, 0.2693%
B-Centroid 3.00 0. gFo0 tyy 0. 2Ly b
A-1 0.40 0.0 o0 )4 2 0.2b% L
A-2 1.50 0.0F>5 4> D.2 93
A3 4.50 0.9,7S 14> 0.2598
A4 5.60 0.0SaS 109 . 2 21!
B-1 0.40 0.650 4y 2. 2550
B-2 1.50 0.0%35 [ 99 0. 29>
B-3 4.50 0,050 143 2.2 739
B-4 5.60 0,055 |05 0.2%45
AVERAGE | 34 0. 259
Adjustment factor application
- — 0496 5
V=K, Co F,([A)4vG \| ijfc v,=K,C (/5 )avg.\l . M

Where,

C, = pito tube coefficient = 0.84 for type $ pitot
A, = manometer reading (inches H,0)
T,
B,

o (/A p)avg
: (\/A_P)centroid

average absolute dilution tunnel temperature (°F +4060)
absolute dilution tunnel gas pressure ot P, + P,

inches H,
static pressure

’ 13.6

o

P

Adjustment factor for alternative pitot tube placement;

M, = 28.36G, wet molecular weight of stack gas (alternatively, it may be measured)
K, m-35.49 pitot tube constant, (conversion factor for english units)
( Ap)avg. = average of the square roots of the velocity heads (4,) measured at each traverse point.

(\/E;)cenrro id

= average of the square roots of the velocity heads measurad at the tunnel centroid (inches of H,Q)
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ITS Intertek Testing Services

Date: . 209 -Ob-6

Manufacturer:ﬂﬁ@dﬁi&-ﬁfd&@kl—@:ﬁv Model: &L@d&ﬁ&_;&
WHILTO# _|92-5233 Runi__ & Tech: Ctavde faké
TEST DATA LOG

RAW DRY GAS METER READINGS

System 1 ~ System 2
Final () 793, 4§ RIS
Tnitial (£ 250299 | - 94L.093

AMBIENT CONDITIONS
Start o End

Barometer. (inches Hg) gq_ q ‘-7( 9‘39 (-/
Wet Bulb (°F) (3 s
Dry Bulb (°F) £ | 8
Humidity (%) 43 4/

S

192-t-9904



Project #: | 942-5253

N Intertek Testing Services

Client: CHEMINEE  SECuli T _ Date: _ 2001-0f- oo Run# _ 5 Sheet# { ©  of
Time loaded:_.f_f;ﬁ_L
Elzpsed Weight co co Flue Room Tunnel Unit | Unit | Unit Unit Unit Cat. Cat. Gas samp Dry gas Rotam Dry gas § Rotam Dry gas meter # | Dry gas meter #2 Tun Draft | smoke
time remaining 2as temp. temp. top back R. L. bottom Exit Center Rotameter meter meter - velo
temp Side Side # | #2 Tenp Temp Filter Temp Temp Filter
Inlat Cutlet Temp llet outlet | temp
O /875 441 | 37 1267 (5251435 1930 |axi | 22D B4 |54 7 13019 L0 [9%e83| 55 | FS [ s | fo | s | 35 ] 71 bowplesas| o
\ o [ .§o | - o3 |79 139 |3871423 1392393 (228 |,4>(438 |—— |251.968] vo |24751] 56 75 175 |85 |25 |35 | b [o?Bloowo| ok
2o | 1335 267 | FE 1125 7291394 (358 1385|229 [bal 392 |——hs2325] bo [ H9o3] 55 |92. | 25 §23 |36 |33 | 99 |eoFS|oesis| ok
3o | 1780 230 |78 (118 [281 (3931335 321|228 [S3L [36Y | — Psy975] o [350523| 55 (34 | 25 | 8o | Fu |25 | 2> le?S |oossl ok
40 |30 286138 |1 135Y 131 |30 1995 (2ay 391 (399 | _— 56205 bo (95995 55 | L |36 | 20 |76 |35 |8 be?s berrs|ex
S0 Jb.qo 254 177 [loe (234|330 232|274 (220 (35335 b ———5F1 bo 3430/ S5 | Fe | Fu |79 [P | P |29 leFoReawqokx
(o 1595 |—+—1— (230 | 77 | ley 2291203 (2% hass|ais [347[3vs | —— 2594028 o 2545955 | F4 |76 | F9 |7, |Fe |79 |ooes|oodo| ok
Yo | )5.,%0 239 | FE | 103 [23Y 25|06k auR| 2] [419(94> | —— Do S3H b o sedd] 55 | 9w |2 139 |9u D |77 |eoedoste|ok
9o 14.L5 270 | 37F |05 266 (2112922431207 [590 [Ybe | ——— |%2.00(] boO BIGR| 55 |de |[Fe 138 | | | FE [oobo|asyx|on
90 1290 | ———1 1221 | %8 | 111 |32 {253 |29 E (262 [3921558 | —— W39 ]| b O |299.%03| 55 T |Fe |38 [Ty | o |38 |poteleoSe|ek
190 | 13.15 207179 1117 |38) 260|306 1357|200 1935|586 | —— Dud P 60 |210.078 55 |76 |76 |27 |30 | Fo |79 oo losadok
[10o [2.%5 Yo5 13T |22 376|266 (300 (263 197 [lo1) ko9 ——bkd5?| b2 UL 55 [Ze | Fe |FE [ IY | FL | 3T [eeSAaseg ek
| 30 i1.50 T 142 8o 129 (926 R332 [2338[ 195 |ledt|n | Tavisa| Lo a3 9 55 TJe | Fb |7 |37 | Fb | 80 |oosT5|0ekas|oie
| 50 Jo.4 g — {434 | %o 123|473 |28 (353|294 1195 ||288| 623 | — ’;@.?;{ b0 I Ll B85 3F | FF | €0 {3 F [ Ib | fo |oobipobPS|ok
[4o0 425 SsH { fo (145 Sl |300 3¢ |308 |19Y |143)| %09 | —— |720323] Lo 25,9055 |¥F | FF | e |3 F |36 | 3o possHloors| ok
(7o §.00 | ——T—[623 | 80 |/58 [623[3/%[332[320]19¢ 1995355 | —— PHO oo  [247338 S5 |3 |2F [do |33 |FL | Po loos5jecde| ok
lbo | .35 (55 | 81 |1v2 1658 1343 (33%|3499(/9y 14591390 | —— 1m45¢] co sl 55 |23 |3 9/ |3 F | 3o | To possieofe|ok
170 | 530 | — 11 {ts¢ | 92 |lbb [647|3b8|+402 (370|195 [l423]359 | —— A8 Lo |RFeedol 56 (33> |23+ | g0 |33 |73 | 90 loess|eege| ok
130 500 | —~F— T {6IS |83 [1b> [58¢(2%|viv 1335]190 13331702 | —— BERS| bo |7Hyoll55 |33 |33 [ 80 |25 | 33| §/ |loss|esrnon
j90 | 4.35 576 | 33 J/bo [5921395 420 |39 (198 1239|635 | ——— |92044 bo 2 mAss |25 |77 | 74 FFNF? |83 |osSiqerd| ok
200 | 365 | ——1 1 |58 | 92 |ISE 153/ |[dor|421(399]19% |29elt89 | —— 8327 bo [74030|55 13%F |2 |83 |37 (3% | 94 |pesisjaeta] ok
dlo 1308 S | 83 |157 |5*e 410 |402]903 [Deo |240 | 679 | ——|2P55] Lo 7532854 3% | 7> | 83 [ 2% |37 | §5 boswleuors|ok
0 | ).bo 532 | 8¢ 152 496 F (492 [407 |02 [Fbb| 687 | —— DV.0od| bo 26638155 1 3F | FF | 8Y (28 | FF | §E |eoeepeFe|ok
230 | 2735 978 [ 8> [)yy 462|430 4o 414 [203 [993] 70 | — BP2ad| bo 272985155 |57 |77 |57 |39 33 | §S prbofesbifeic
Technician: C.L AwnG ?%é_/ O Pre Test R Test

192-v-9904
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Project #:_|92-522% Client: CHEMINEE Sﬁ,QL_t@,IJ:'g:_W Date: 200/~ 2b-0l Run#:.__ % : Sheet# /1 of (|

| Time loaded: ©1: S+

Elapsed Weight co co ok Flue Room Tusinel Umit | Unit Unit Unit Unit Cat. Cat. Gas samp Drvgas | Rotam Dry gas Rotam Dry gas meter # | Drv gas meter # 2 Tun Draft { smoke
ume remaimng . sas temp. temp. top back R. L. bottom Exit Center Rotameter meter meitec:- = e velo
emp Side Side i #2 Temp Temp Filter Temp Temp Filter '
Iniet . | Outlet Temp Inlet outlet temp

24 0 ;_-.90 — 1T [4948 | 82 | i4o [935| 930 |4om U |25 1857 635 | —— 283400l bo 27938 55 | P8 | 28 [ FY | FF | FF | §5 |oske [aatas] ok
250 | |Fo 0 |35 136 9071949 [9/5 |40 {207 (321 | bie | —[gsobhl ko [230bbl 55 [29 [29 [8¢ [0 [ 27 | 97 |poso loowed ok
oo | jHo doo [ 8> |34 [Ye¥|dbeidre [dor|208 1976|617 | ——[23bd5] o [3830] 55 [38 |77 |9v |78 |27 | 9V |ooeefasie]ok
2% | Lo Qo¥ |32 132 |40 de2|4081399|210 | 314|632 233 bo 2B 55 | FF | FE |8y |FI | FP | 3Y joobeloobe| ok
230 | 030 405 | 82 | 130 |13 |457|4sf [do0 |20 [3iS [byy WM o 280 S5 |78 |24 |72 |38 |27 | 7Y |nowo|arsa] ok
290 | 0.55 | ——T77 1299193 |27 |47 453 |4e8 |4o) [213 |§/b |02 F Ao.32 boO 286073 55 |38 |F& 193 |29 | 37 | 8Y loosve|ess| ok

|
|

Jlo [ 0.00 390 83 1327 |426148F |963 4oy |»13 |342|e 27 G o PR ss 128 |22 |93 |39 |38 | 73 [s00a]esto] ok

100 | 0.29 — D97 82 | 128 |47 |99 |40 FH 4oa |25 [8a3 |61 | — Ar0a8| bo [2934e 55 FENFS |13 |79 |78 | ¥D |ossolecko|o i

330 —

- . / | |
Technician:C.iawe€ 080 O Pre Test Test ' [/f/
: _ 192-v-9904



¥ Intertek Testing Services

—"

Project #: |4 2-523% Client: CHEMIVEE SQC_QLﬂj'E‘ Date: 2001 -0t-0lp Run#__ 5 Sheet # 9 of
Time loaded: 6115+
Elapsed Weight co co’ o8 Flue Room Tunne! Unit | Unit | Unic | Unit Unit Cat, Cat. Gas samp Dry gas | Rotam Dry gas Rotam Diry gas meter # | Dry gas meter # 2 7 Tun Draft | smoke
time remaiging gas tenmp. temp. top back | R. | L. bottom Exit Center Rotameter meter meter velg
temp Side Side Rl £2 Temp Temp Filter Temp Temp Filter |
: : Inlet Qutlet Temp Inlet outlet temp
1598 | 77 (bt [4921|233(292|283| 193 |ja22| 9y, | —= 1T 13 FY (I N || T
Ste i 3k | 148 613 (318337 [323] 208 [123y| /o - —— |39 | 3 (7T |3y |Fv | TF
U | #8 | 140 |b29)34/ [361 |350 | 216 (1137 lopg | — —— | Y I 1F3F [y I NI T
Sel | 29 [ 1Y |6y913b2] 305 3| 200 |122b] 1239 — 9 |3 |(FEFY | IY | F8
— — {593 | §O | /VY [699 (215 |You |299| 2506 [1190] (212 —— |75 |35 |78 |FY |#Y | ¢
— T T T — 1§33 87 | I1¢Y [ bag(39FWas |43 ] 219 [j1e8]je40 | — P 17s |7 F|FS |75 Y
— s> o | %o | /Y& | S5F|4ey |Y321420] 219 J1o13] G223 — | 35| Z5 |8o | F5 |25 | Yo
- ) )
Technician: CApWIE  (DRE X Pre Test O Test

102-v-6904



APPENDIX B
Laboratory Operating Procedures



SFBA EMISSIONS AND EFFICIENCY TESTING
LABORATORY OPERATING PROCEDURE

INTRODUCTION

This document provides a step by step guide for the technician conducting tests to
Oregon and/or EPA standard requirements. Procedures outlined here, when
followed, will result in tests in conformance with Oregon Department of
Environmentat Quality Method Om42 and EPA Methods 28 and 5G.

The primary measurements to be made are particulate emissions rates for EPA and
particulate and efficiency measurements for Oregon. The Warnock Hersey E&E test
procedures are largely automated with a computer monitoring the test. The
technician’s duties inciude the following steps.

1. ~ Incoming inspection of test units.
2. Set-up of test units. S
3. Preliminary testing to establish unit operating

procedures and familiarity with operating controls.

4. Calibration of test equipment. :

5. Set-up, checking and operation of sampling apparatus.

6. Conduct of tests including complete record keeping and
data recording for non-automated functions.

7. Operation of hardware and software included in
automatic data acquisition system.

8. Review and analysis of data at test completion to

ensure test validity.

The technician running this test must be familiar with the following documents,
which are to be kept in the laboratory at all, times.

1. EPA METHODS

Method 28
Method 28a
Method 2
Method 3
Method 4
Method 5
Method 5G
Method B5H
Method 10

-

T e a0 o

2. OREGON METHODS

a. Wood Stove Certification Regulations, Chapter 340,
Division 21, Sections 100-166.

QM7

omM4a

OomM42

oMb

oo o

Page 1



SFBA EMISSIONS AND EFFICIENCY TESTING
LABORATORY QPERATING PROCEDURE

Test forms and checks lists are provided for all critical steps.

APPLIANCE INSPECTION AND SET-UP

B w

INCOMING INSPECTION

Check for completeness of unit including parts, accessories,
instailation and operating  instructions, drawings and specifications
etc. Note any discrepancies or missing parts or infarmation.

Check for shipping damage. [f damage has occurred, notify the

- laboratory manager. In some cases, repairs may be made, provided
the manufacturer and laboratory manager concur that repairs will not

affect the unit’'s performance. If damage is irrepairable, a new unit
will need to be obtained.

Note whether unit is catalytic of non-catalytic.

Mark unit with manufacturer's name, model number, work order
number and date received.

If unit is safety listed, note label data including listing agency and
serial number. [f unit is not listed, mark all data sheets “UNLISTED".
Test results will not be released until unit passes safety tests without
modification unless authorized by laboratory manager.

UNIT SET-UP
All new units must be operated for a breaking in period as follows.

a) Non-catalytic units: Ten {10} hours at medium burn rate
with Douglas Fir scrap or cardwood.

b) Catalytic units: Fifty (50) hours at medium burn rate with
Douglas Fir scrap or cordwood.

During these break-in runs the unit may be connected to a lab
chimney. For catalytic units, a thermocouple must be installed in the
catalyst. '

Record catalyst temperature at 1-hour intervals or on chart recorder.
Oper'ating should continue until data shows at least fifty {50} hours of
operation with catalyst temperature in excess of 800 degrees
Fahrenheit (active range}.

For non-catatytic units a stack thermocouple should be installed and
stack temperature recorded at 1-hour intervals. Ten ({10} hours
minimum burn time with a stack temperature of at least 250 degrees
Fahrenheit is required.

Once break-in is completed, allow unit to cool. Clearn unit thoroughly.

Page 2



10.
11.

SFBA EMISSIONS AND EFFICIENCY TESTING
{ ABORATORY OPERATING PROCEDURE

Unit is to be placed on scale for testing. Prior to placing unit on
scale, scale should be turned on and allowed to warm up for one (1)
hour minimum. Zero scale and check calibration with standard
weights. Two {2) 100 pound weights, two (2) 75 pound weights,
one (1) 50 pound weight, one {1) 10 pound weight and one (1} 5
pound weight are provided for this purpose. Use scale calibration test
form to record resuits. If scale faiis to reproduce weights within
tolerance, check with laboratory manager before proceeding.

If scale checks out, place unit on scaie and align so chimney will be
centered in hood. Note unit weight.

Attach chimney connector and chimney. Be sure all joints are sealed

“below sampling points. Chimney and connector should be cleaned

with a wire brush. Be sure chimney conrector terminates and
chimney starts at proper level above scale platform. Chimney must
be supported from scale so that it does not touch test enclosure or
hood walls.

Thermocouples should be attached to surfaces of unit prior to testing.
EPA requires a thermocouple on the bottom of the firebox. This must
be installed prior to putting the unit on the scale. In some cases, the
required thermocouple locations will be inaccessible on finished units.
These units should have thermocouples installed by the manufacturer
during construction. Check with the laboratory manager if problems
are encountered in proper thermacouple attachment.

Measure firebox dimensions and record on appropriate data form.
Make a three dimensional sketch of the firebox including firebrick,
baffles and obstructions. Calculate firebox volume in cubic feet. See
Section 6.2.4 of EPA Method 28 for details of firebox volume
determination., .

If unit is catalytically equipped, additional thermocouples must be
installed upstream and downstream of catalyst. Thermocouples
should also be placed in the primary and secondary combustion
chambers of all units.

Plug thermocoupies into data acquisition system jacks making a
recaord of location and jack number for gach specification file through
the use of the LABTEK software.

Note that-inserts are tested as if they are freestanding stoves.

Dilution tunnel should be cleaned priar to each certification test series
and at anytime a higher burn rate follows a lower test burn rate.

SAMPLING SYSTEM - SET-UP

A,

1.

GAS ANALYSIS

Instruments should be turned on and allowed to warm up for one (1}
hour minimum. '

Page 3



SFBA EMISSIONS AND EFFICIENCY TESTING
LABORATORY QPERATING PROCEDURE

2. Calibrate analyzers as follows:

NOTE : Prior to calibrating, make sure that the outlet pressure
on each calibration gas bottle reads 10 PSL. Adjust
flow meter if necessary at each instrument to required

flow value.
a) With calibration switch at “SPAN” adjust span control
‘ to values specified on calibration gas label.
b) Switch to “ZERO” and adjust zero controls to provide a

0.00 analyzer readout.

c) Repeat a) and b) until no further adjustment is required.
d) Switch to “CAL.” and check readout vs. calibration gas
label.

The CO, and CO analyzers are “ZEROED” on nitrogen. The O,
analyzer is spanned on air and set for 20.93%. [t is zeroed on
nitrogen as well.

3. Check for response time synchronization.

a) With switch at “SAMPLE” and no fire in unit, allow
reading to stabilize (O, should be 20.93, CO and CO,
should equal O).

b) Switch to “CAL" setting and start stop watch. Note
the time required for each unit to reach the calibration
gas bottle value. If all three analyzers reach this value
within 5 seconds of each other, synchronization is

adequate. |If not, contact the laboratory manager.
Synchronization “is adjusted by internal instrument
setting.
4. Set-up sample clean-up and water collection train as follows.
a) Load impingers as follows:

Impinger #1: 100 ml distiiled water and 5 m! H,S0,
Impinger £2: 100 ml distilied water and 5 ml H,S0,
Impinger #3: Empty

Impinger #4: 200 — 300 grams silica ge! (dry}

b) Weigh and record each impinger.

cl Place impingers in container and connect with “U
TUBES”. Grease carefully on bottom half of ball joint
so that grease will not get into tubes.

d) Connect filter to first impinger and sample line to last
impinger.

Page 4



SFBA EMISSIONS AND EFFICIENCY TESTING
LABORATORY QPERATING PROCEDURE

e. Leak check system so follows.

1) Plug probe.

2) Turn on sample system.

3) Observe sample flow rotameter and
vacuum gauge. If necessary, use
vacuum; adjust valve to set vacuum to
15 inches Hg.

4) if the float in rotometer does not stabilize
below 10 on scale, system must be
resealed.

5) Repeat leak check procedure until

' satisfactory resuits are obtained.

f) Just prior to starting test, fill impinger container with
water and ice.

B. DILUTION TUNNEL SAMPLE TRAIN SET-UP
1. Filters and holders.

a) Clean prabes and filter holder front housings carefully
and desiccate for at least 24 hours prior to use,

b) Filters should be numbered and filter and probe
combinations labeled prior to use.

c) Weigh desiccated filters and probe-filter units on
analytical balance. Record weights on appropriate
form. Note that probe and front half of front filter are
to be weighed as a unit.

d) Carefully assemble fiiter holder units and connect to
sampling systems. Check “DRIERITE” columns for
adequate dry absorbent (blue}.

2. Leak checking.

a} Each sample system is to be checked for leakage prior
to inserting probes in tunnel.

' b} Plug probes and start samplers, adjust pump bypass

valve to produce a vacuum reading of 5 inches Hg.
{(NOTE: During test, vacuum must not exceed 5 inches
unless posttest leak check shows acceptabie results.)

Page S
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SFBA EMISSIONS AND EFFICIENCY TESTING
LABORATORY OPERATING PROCEDURE

c) Allow vacuum indication to stabilize for two (2}
minutes, then record time and rotometer and dry gas
{DGM,) and (DGM,;) meter readings. Wait ten (10)
minutes and record dry gas meter readings again
(DGM,;, DGM,}. NOTE: If mark, system is leaking too
much and all seals should be checked. If the ball is
bouncing, use dry gas meter reading to determine
leakage rate.

d) Calculate leakage rate as follows.

1} System 1: (DGM, - DGM,) = CFM,
10

2} System 2. (DGM, - DGM,} = CFM,
10

If CFM, or CFM, is greater than .02 CFM, leakage is
unacceptable and system must be resealed.

(f CFM, or CFM, is greater than 0.04 X sample rate,
leakage is unacceptable. For most tests, the sample
rate will be about 0.3 CFM, thus leakage rates in
excess of 0.04 X 0.3 - 0.012 CFM are not acceptable.

e Once leakage check is satisfactory, unplug probe and
set flow to appropriate rate for test. This should be
done in the minimum amount of time necessary and
with the probes in ambient air. Do not insert probes in

tunnel until the start of the test run. When flow s
established, replug probes to prevent contamination.

TEST CONDUCT

A.

FUEL LOAD

., Determine optimum load weight by multiplying firebox volume
in cubic feet by 7. This is the load weight on an as-fired basis.

2. Determine piece size mix i.e. < 1.5 cubic feet volume use 2 X

4's; 1.5 - 3.0 ftP use a mix of 2 X 4's and 4 X 4's; > 3.0 ft*
use 4 X 4’s. Length is to be 5/6 longest firebox dimension.

3. Weigh out test load and appropriate number of spacers and
adjust weight by shortening all pieces equally if necessary.

4. Construct two test loads by attaching spacers as shown in
standards.

Page 6



SFBA EMISSIONS AND EFFICIENCY TESTING
LABORATORY OPERATING PROCEDURE

Measure and record moisture content of each fuel piece using
Delmhorst moisture meter. Determine if fuel load moisture
content is in required range. If not, construct new load using
wood with required moisture content. All wood in the
humidity chamber is Douglas Fir and should be within range.
Contact laboratory manager if you cannot find suitable pieces.

When cutting test load, clean saw before starting and coilect
sawdust. Mix sawdust well and retain a sample for
calorimeter analysis. Also retain a 3 to 6 inch piece of each 2
X 4 or 4 X 4 used for oven dry moisture content
determination. '

UNIT START-UP

1.

Before lighting a fire, turn on dilution tunnel and set flow rate
to 140 SCFM if burn rate is to be less than 3 kg/hr or to an
appropriate rate from tabie provided in laboratory for higher
burn rates.

Check draft imposed on cold stove with all inlets closed and a
draft gauge in the chimney. |If draft is greater than 0.005
inches water column, adjust tunnel to stack gap until draft is
less than 0.005.

Check for ambient airflow around unit with hot wire
anomometer. Must be less than 50 ft/min.

Check all eguipment for proper operation. Analyzers should be
on and in sample mode. Computer should be loaded with test
program and awaiting test start command.

Zero scale and start fire with newspaper and Douglas Fir
kindling.

Once kindling is burning well add scraps of Douglas Fir fuel to
approximate test locad weight. Operate at high fire for
sufficient time to get fuel load burning well. Then adjust
settings to intended test run levels.

When fuel load weight indicated reaches 50% of test charge
weight, start computer for data logging. The computer wiil
sound an audible prompt and provide instructions for start of
test run.
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SFBA EMISSIONS AND EFFICIENCY TESTING
LABORATORY CPERATING PROCEDURE

C. TEST RUN

1. When pretest fuel load reaches 40% of standard charge
weight, the coal bed is to be checked. If necessary, poke and
stir the fire to provide for a more uniform charcoal bed at this
time. This should be done in the minimum amount of time
necessary.

Make the appropriate entry to the log sheet once this operation
i$ completed.

- 2. When the fuel bed reaches 25% of the test charge weight, the
' test is to be started as follows.

a) Insert the sample probes into the tunnel being careful
not to hit sides of tunnel with probe tip.

b) Check tunnel pitot tube for proper position. (Pitot
should be carefully cleaned prior to each test.)

c) Turn on probe sample systems and stack sampler.

d) Open stove door, rake coals and load stove.

e} Close door or follow manufacturer’s start-up

procedures. (Five (5) minutes maximum time before all
doors and controls must be set to final positions for
duration of test.)

f) The computer will sound an alarm at the (10} minutes
intervals and display a time throughout the test. This
signals a reading interval. You must record at each
interval the following readings on the data form:

1) Rotometer readings.

2) Tunnel pitot tube reading.

{Zero regularly between readings)

3) Dry gas meter readings.

4} Pressure gauge readings.

5) Observations of any unusual or non-routine events.

g} During the test, any condition approaching
unacceptable limits will be noted. The filter probes and
housings are installed in small holders just outside the
tunnel. If the filter temperature gets too high, you will
have to increase the water flow through the cooling
unit until acceptable temperatures are obtained. In
between readings, check on other equipment. Be sure
dryers and filters are working and monitor impinger train
for proper water and ice levels etc.
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SFBA EMISSIONS AND EFFICIENCY TESTING
LABORATORY OPERATING PROCEDURE

h) When the fuel charge is consumed, it will signal end of
test and shut dawn the sampling systems. When this
occurs, remove filter holder and probes from tunnel and
impingers from sample line.

V. POST TEST PROCEDURES
A SAMPLE RECCVERY - FILTER TRAINS

1. Carefully clean outside of probes and filter housings with

alcohol.

2. Disassemble filter holder and transfer filters to clean petri dish.
Scrape gasket with scalpel and collect any loose material on
filters.

3. Place probe and front half of first fitter holders (still assembled)
and filters in desiccator. Allow 24-hour desiccation before
weighing.

4. Weigh probe filter holder units and filters at two (2) hour

intervals until weight change between weighings is less than
0.5 mg. Record all weights taken on appropriate data form.

B. STACK WATER MEASUREMENT

1. Disassemble impinger train and clean grease from ball joints.
2. Carefully clean and dry outside of impingers.

3. " Weigh impingers and record final weight on data form.

4, Calculate weight gain as indicated.

C. CALCULATION OF RESULTS
The computer program carries out all final calculations. When run, it
will ask for data from forms used during the test. Enter data as called
for.

D. OTHER TESTS

Fuel samples for each run should be tested for heating value and
moisture content by ASTM D3286 and D4442 methods respectively.
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SFBA EMISSIONS AND EFFICIENCY TESTING
LABORATORY OPERATING PROCEDURE

GENERAL

This guide cannot cover every possibie contingency, which may develop during a
particular test program. Many questions, which may arise, can be answered by a
complete understanding of the test standards and their intent. When in doubt on
any detail, check with the laboratory manager and be sure you understand the
procedures involved.

It is critical that all spaces on the data forms be properly filled in. Each test must
be represented by a complete record of what was done and when.
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| APPENDIX C
Sampling Proportionality Results



(EPA Formulas from PR5G)

Manufacturer: Chem. Sec.
Model: Bis Panorama
Date: 2001-04-23
Run: 1

536.824
536.676
625.176
15.59554
149.6284

#1 #2
dDGM dDGM
Vol.Std. Vol Std.

PR1 PR2 (ft3) (ft3) Time
0

102.39 101.28 1.277 1.295 10
95.36 98.33 1.187 1.256 20
92.66 94.83 1.151 1.208 30
01.88 98.33 1.143 1255 40
109.25 100.07 1.356 1.388 50
104.43 105.03 1.295 1.336 60
98.18 99.80 1.218 1269 70
102.92 97.06 1.280 1239 80
100.86 100.08 1.259 1.281 90
95.12 94.98 1.191 1.220 100
97.63 96.28 - 1.227 1242 110
98.63 97.96 1.244 1.267 120
100.10 99.32 1.266 1.288 130
98.59 97.97 1.274 1.298 140
98.70 97.87 1.277 1.299 150

100.73 99.35 1.280 1.295 160



(EPA Formutas from PR5G)

Manufacturer: Chem, Sec.
Model: Bis Panorama
Date; 2001-04-23
Run: 2

537.858
537.745
565.868
13.87048
145.5298

#1 #2
dDGM dDGM
Vol.Std.  Vol.Std.

PR1 PR2 (ft3) (it3) Time
o
91.93 92,48 1.360 1.373 10
90.14 92.84 1.340 1.386 20
91.85 94.56 1.369 1.415 30
92.68 96.98 1.328 1394 40
95.49 98.57 1.370 1420 50
99.25 101.56 1.425 1.464 60
104.41 105.69 1.434 1.457 70
100.06 100.40 1.408 1418 80
95.10 99.22 1.338 1.402 90
96.32 101.46 1.323 1.399 100
103.82 104.30 1.389 1401 110
101.23 99.87 1.353 1.340 120
101.92 98.88 1.3680 1.324 130
102.16 105.99 1.362 1.418 140
100.81 107.71 1.342 1.439 130
101.64 105.85 1.350 1.412 160
100.42 99.62 1.333 1.327 170
99.84 98.14 1.320 1318 180
100.71 100.87 1.334 1.338 190
102.45 98.25 1.350 1.300 200
98.26 99.30 1.294 1.313 210
104.21 103.58 1.374 1.371 220
109.61 104.63 1.444 1.383 230
10290 = 100.48 1.355 1.328 240
104.21 105.28 1.374 1.393 250
103.52 98.97 1.367 1.312 260
103.04 100.64 1.363 1.336 270
103.10 104.30 1.365 1.386 280
100.87 104.44 1.338 1390 290
99.83 99.20 1.325 1.322 300
99.67 97.35 1.324 1.298 310
99.96 97.42 1.328 1.299 320
100.55 97.34 1.337 1.299 330
99.95 97.34 1.330 1.300 340
100.10 97.34 1.332 1.300 350
100.37 97.40 1.337 1.302 360
99.94 97.48 1.331 1.303 370
100.61 97.55 1.340 1.304 380
100.23 97.46 1.336 1.304 390
100.09 98.85 1.334 1.323 400
100.60 100.54 1.341 1.346 410
99.92 100.45 1.334 1.346 420
100.13 100.00 1.337 1.341 430
100.33 100.35 1.341 1.347 440
99.96 100.35 1.336 1.347 450
100.67 99.96 1.347 1.343 460
99.50 99.87 1.333 1.343 470
100.08 100.31 1.340 1.349 480
100.06 99.64 1.341 1.341 480
99.84 100.22 1.338 1.349 500
100.26 100.06 1.345 1.248 510

99.61 99.62 1.336 1.342 520



(EPA Formulas from PR5G}

Manufacturer: Chem.Sec.
Model: Bis Panorama
Date: 2001-04-25
Run: 3

536.081
535.859
582.432
14.27988
147.8599

#1 #2
dDGM dDGM
Vol.Std. Vol.Std.

PR1 PR2 (ft3) (ft3) Time
0

98.10 99.79 1.437 1.462 10
95.93 98.48 1.416 1.454 20
85.12 98.00 1.408 1.450 30
96.66 97.27 1.434 1.443 40
100.46 100.40 1.435 1.434 50
100.55 99.83 1.435 1.425 60
100.22 99.50 1.429 1.419 70
99.56 98.62 1.417 1.404 80
103.10 100.64 1.406 1373 90
99.71 100.45 1.358 1.368 100
98.19 §97.53 1.332 1.324 110
97.45 100.55 1.316 1.358 120
101.82 105.47 1.377 1.427 130
99.57 100.70 1.344 1.360 140
103.83 97.28 1.401 1312 150
103.25 103.79 1.393 1.400 160
100.25 103.88 1.351 1400 170
104.86 105.32 1.414 1.421 180
98.90 08.45 1.334 1.328 190
97.92 96.37 1.322 1.301 200
98.19 96.36 1.328 1.303 210
99.6%9 98.98 1.352 1.342 220
101.56 101.23 1.379 1.375 230
101.09 99.06 1.375 1.348 240
100.70 - 99.47 1.372 1.356 250
99.76 100.06 1.358 1.364 260
100.08 99.65 1.367 1.362 270
99.54 99.26 1.362 1.359 280
100.23 99.74 1.374 1.368 280
99.14 99.51 1.360 1.366 300
99.77 98.92 1.370 1.359 310
99.32 99.63 1.365 1.370 320
99.44 89.45 1.369 1.370 330
99.44 98.16 1.369 - 1.366 340
99.35 99.36 1.369 1.370 330

99.42 99.51 1.370 1.372 360



PR1

92.58
93.53
94.42
95.87
97.90
99.59
102.30
102.24
101.74
102.68
102.12
102.09
102.28
100.57
101.19
101.19
101.56
101.85
102.15
101.91
101.97
101.50
100.52
97.13
96.75
97.63
99.00
100.00
99.93
100.12
100.20
99.89
99.81
100.03

(EPA Formulas from PR5G)

Manufacturer:

Model:
Date:
Run:

536.014
535.857
586.371
14.70826
150.9491

PR2

93.17
93.85
94.48
97.04
98.18
100.86
102.53
103.06
102.79
103.21
102.65
103.15
101.67
101.92
102.54
101.18
100.58
100.95
100.80
101.46
100.77
100.68
99.03
97.45
97.67
97.13
96.88
96.92
88.09
100.29
100.51
100.64
101.38
100.47

#1
dDGM
Vol.Std.
(ft3)

1.375
1.374
1.364
1.360
1.361
1.357
1.363
1.361
1.352
1.361
1.350
1.345
1.344
1.320
1.326
1.326
1.331
1.336
1.340
1.338
1.341
1.336
1.325
1.282
1.278
1.292
1.313
1.329
1.329
1.333
1.334
1.331
1.330
1.333

Chem.Sec.
Bis Panorama
2001-04-26
4
#2
dDGM
Vol.Std.
(ft3) Time
0
1.403 10
1.398 20
1.384 30
1.396 40
1.385 50
1,394 60
1.386 70
1.392 80
1.386 a0
1.388 100
1.377 110
1.379 120
1.355 130
1.356 140
1.362 150
1.345 160
1.338 170
1.344 180
1.342 190
1.351 200
1.345 210
1.345 220
1.324 230
1.305 240
1.309 250
1.304 260
1.304 270
1.306 280
1.323 290
1.354 300
1.357 310
1.360 320
1.370 330
1.358 340



(EPA Formulas from PR5G)

Manufacturer: Chem. Sec.
Model: Bis Pancrama
Date: 2001-06-06
Run: 5

536.766 -
536.688
597.750
- 14.33882
143.3037

#1 #2
dDGM dDGM
Vol.Std.  Vol.Std.

PR1 PR2 - (ft3) (f3)  Time
0

94.39 95.68 1.442 1.464 10
94.35 96.69 1.429 1467 20
93.33 95.98 1.422 1.465 30
92.68 94.88 1.421 1.457 40
95.64 97.98 1.423 1460 50
99.01  102.02 1.422 1.467 60
102.82  104.66 1.420 1.447 70
101.44  103.99 1.398 1436 80
100.05  103.17 1.372 1417 90
100.00  100.89 1.364 1378 100
100.54  101.64 1.335 1.352 110
101.72 99.40 1.344 1316 120
95.95 93.17 1.291 1.255 130
102.90 97.64 1.342 1.275 140
109.36  111.61 1.380 1411 150
102.80  100.21 1.292 1.261 160
114.12  106.49 1.431 1.337 170
101.71  108.67 1.278 1.368 180
102.40  104.10 1.290 1313 190
97.26 98.75 1.255 1.276 200
100.58 98.82 1.299 1.278 210
99.91 97.59 1.323 1.295 220
96.75 98.73 1.290 1.318 230
98.67 99.21 1.320 1.329 240
100.82 98.51 1.353 1.324 250
101.15 98.86 1.360 1.331 260
100.77 98.62 1.357 1330 270
100.74 98.89 1.359 1.336 280
100.58 98.39 1.358 1.330 290

100.50 98.56 1.358 1.334 300
100.70 97.95 1.362 1.327 310



APPENDIX D
Calibration Data



EQUIPMENT LIST

and

CALIBRATION MATRIX

NO. EQUIP. EQUIPMENT FREQUENCY AGENCY
180-220 Sling psychrometer none (mercury type) /a

180-169 Gas Analyzer each test(initial and final) ITS

180-265 Calibration gases on purchase Ajr Liquide
180-156 Draft Indicator annual Chevrier
180-252/253 Vacuum gauges annual Chevrier
180-250/251 Pressure gauges annual Chevrier
180-221 Reference Dry Gas Meter annual Canadian Meter
180-175/176 Dry Gas Meter (metering system) semi-annual and each series ITS

180-184 Pitot type "S" semi-annuzal ITS

180-222 Hot Wire Anemometer semi-annual ITS

180-170 Analytical scale semi-annual ITS and Papp
180-083 Scale 0-8000 gr. annual Papp
180-129/130 Readout for 1000 Ibs scale annual Papp
180-110/195/266 Calibration weights 3 years Marconi
180-219 Moisture meter each series ITS

180-223 Calibrator t/c annual Primo
180-231/230 Temperature recorder semi-annual ITS
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| CHEVRIER
¥ ST

Tél

INSTRUMENTS DE MESURE
ET DE REGULATICN PQUR
LES PROCEDES INDUSTRIELS

4350, bd Gouin est

Montréal-Nord, Qc
H1G 1A2

Canada

www. chevrierinstruments.com
info@ chevrierinstruments.com

Certificat d'étalonnage-Pression Différentielle
Calibration Certificate-Differentiel Pressure

Manométre Différentiel Magnehelic

Numéro de série

Description Dwyer modéle 2000-00 Serial number )

Plage 0/0.25 "H,0 Identification 180/156

Range

Précision : Regu conforme .

Accuracy x4k PE. Received in specs Oui

Cllent / Customer ITS SERVICES D'ESSAIS INTERTEK Quitte conforme ui
1802 " Leaving in specs

Bon da travail ] Réparation (o/n}

Work order # 3673-05 Repaired (y/n) Non

Conditions d'étalonnage a 'ambiante 24°C 49%HR 30.28 poHg

Ambient conditions at fime of calibration

Remarque(s}
Comments

0,0582 0,055 -0,0042 0,055 -0,0042
G.1191 0,115 -0,0041 0,115 -0,0041
0,1805 0,185 0,0045 0;185 0,0045
0,2490 0,255 00,0060 0,255 0,0060

Linstrument ci-haut mentionné a éte étalonné selon la méthode de comparaisan en conformité avec ANSI B40.1-1385
The above instrument was calibrated using the comparisan method in conformance with ANSI 840.1-1985
Etalons utilisés retragable au C.N.R.C / N...S.T.- Standards used C.N.R.C/ N.LS.T. Traceahle

CHEV02S, Simulateur/manomstre numerique différentiel Furness Controls, maddle PPC500, njs 960294, certificat #FC100-145-02 référencé au NIST, Date

due 24 maf 2001.

CHEVO29, DIFFERENTIAL PRESSURE CALBRATOR PPCS00 FROM FURNESS CONTROLS S/N 960294, NIST TRACEABLE CERTIFICATE #FCT00-145-02, DUE DATF MAY 24TH,

2001.

Certifié par
Certified by

Benoit Lamber

n
B.L. |

K

s

-

Version 1, révision 000320
Reproduction interdite sans consentement écrit

d s .
[ Pl i
eyt //fﬁ/cg

Page t de 1

Date

2000/11/08

Numéro du certificat

Certificate number

WSER-IMPD_LABONWPAT\CERTIFIC\Save\3673-05-1807.doc
Enregistré par le BNQ sefan IS0 3002

Date due
Due Date

2001/11/08

3673-05-1802




PITOT TUBE
TYPE "S"




FICHE DE CALIBRATION

EQUIPEMENT

TYPE

NO. EQUIPEMENT

CONDITIONS

RESULTATS

—

Tech:(LAwde Jalde Date: 2000 - |2-2)

Instrument & calibrer Référence Morntage
QiToT TNfE S CiToT STavba2D Tusvet
180134 190182 | fo -25¢
TEMPERATURE DE L'AIR: '} 2.2 C°F)
HUMIDITE: <73 {%)
PRESSION BAROMETRIQUE: 2993 ("Hy
REFERENCE INSTRUMENT
Wi Vo dPy dP, Cpys
3060 200 |6.005w|0.00b |09k
4o0 29 10.0098]0.0132 |0.86%
Soo HY9ZF lo.cis{ 002 |0.8S6
350 | 748 [0.039¥%]|0.05! [0.8327F
loepo 9498 jo.oe>!j0.09% j0.8317
Ise0 |1503 [o0.04ef |o.20k |0.827
Foo0 | 1997 |o0.243% |0.353 |o.84e
yd ) e yd e
/ d e e -
7 7 7 /. i
et

V, = K, Coep (AP (To/ (Ps M)

Cote) = (0P / dP )

ou

V. Vitesse cible du tunnel, pi/min

Cuis): Constante du pitot type S
V,: Vitesse du pitot, pi/sec

K, = 85.49 pifsec

Cp(st) =0.99

M, = 28.56 Ib/lb-mol

dP: Dépression, " H,O

T,: Température air, (*F+460 "R)
Ps = Pyar + P, " Hg

Ppar: Pression barométrique, "Hy
Pg: Pression statique, "H,

(o



HOT WIRE
ANEMOMETER




INSTRUMENTS DE MESURE .

. 4850, bd Gouin est
ET DE REGULATION PCUR Montréal-Nord, Oc
LES PROCEDES INDUSTRIELS H1G 1A2

1) 328-255 2%

www. chevrierinstruments.com

Canada info@ chevrierinstruments.com

Certificat d'étalonnage-Vélocité
Calibration Certificate-Velocity

s Thermo-anémométre Oméga (Kane May) Numéro de série
Description HHE5 1 Serial number 3436271
Plage - __
Range 10/6C00 pi/min ldentification 1804322
Précision : Regu canforme
Accuracy £3% V.M. ou 1% PE. Received in specs Non
Client / Customer TS Services d'essais Inferek Owtfg cqnforme Oui

1802 Leaving in specs

Bon de travail i Adparation {o/n)
Work order # 3673-08 Repaired (y/n) Non
Conditions d'étafornage & 'ambiante . "
Ambignt conditions at time of caiibration 20C 42%HR 30.20p0Hg
Remarque(s}
Comments

150 160 60
1460 1560 80
2770 2960 -40
4090 4370 -130
4730 5050 50

Mode d'étalonnage CHEV031 Tuyére de calibration Airiow Developments type 83 FSL #VM7154670 et plagues onifices étafonnées. Différentiel de pressicn
mesurs avec manometrs inciing type 4/5 de Aiflow Deveiopments njs 45150, précision +0.3% v.m,, certifié NIST #391012CHEV. 032, date due 12 octobre
2000, Tube de Pitot Airflow #VAA7251001, £.C, 997, et simulateur/manométre numérigue différentie! de Fumess Controls, modéle PPCS00, nfs 960294,
certificat FCI99-126-01 référencé au NIST, date due 24 mai 2001,

Calibration CHEVO31 Airflow Developments Calibration Tunnel, type 83 FSL #VMM7154670 with orifice plates. Differential pressure meastred with an inclined
manometer type 4/5 from Airfiow Developments s/ 45150 NIST certified #991012CHEV.032, due date October 12th, 2000. Airflaw Pitot Tube
#VAAT251007, C.F. 997, and simulator/digital differential pressure gauge from Furness Confrols, model PPES00, sin 960294, certificate FCI99-126-01,
traceable to NIST, cafibration due May 24th 2001

Due Date
3673-09-1802

- / /
Certifie par s N @ o4 Date due
Certified by Marc-André Giibert ,.,/ (j ~  Dake 2000/11/06 2001/11/06
!

Numéro du certificat
Certificate number

Version 1, révision 000417 WSER-IMP\O_LABCVWPAT\CERTIFIC Save\3673-08-1502.doc
Reproduction interdite sans consentement ecrit Enragistré par le BNQ selon IS0 5002
Page 1 de 1



CALIBRATION WEIGHTS




JA2 TRACEABLE CERTIFICATE

Purchase Order Number 1684

Company GENEQ INC

Address 8047 JARRY ST E
_ MONTREAL, PQ HI1S 1Hs
' City & State EAS‘S“D‘;;

Date Received S-1c-9¢

Date of Test 2£°C-

Temperature =,

RH 453

mmHg 731.8

Deascription of Weights 10mg-500mg Polished Kit, Class "1i", S/N 35864

. 3
Density (g/cmd) Assumed 7.3%S5 g/cm

Traceable Report Number . 228853
(Rice Lake Weighing Systems) NIST Certificate Number 822/254143-594

Tested By Q3 Balance Used  €34-Q
Weighing Design Modified Substitution
Last Date Primary Standard Was Calbrated 11-2-94 Due 1l-2-04
Last Date Working Standard Was Caliorated  6-13-96 Due 10-13-56
Standards Used 594-Q
NOMINAL AS FOUND AS LEFT UNCERTAINTY
MASS VALUE vs. 8.0 g/ cm? . vs. B.0 g/emt? TOLERANCE RILLIGRAMS
10 mg 0.003 mg 0.003 mg 0.81C mg 0.003 mg
20 mg 0.004 mg 0.004 mg 2.010 mg 0.002 mg
20 mg w/dot 0.003 mg 0.003 mg ¢.010 mg 0.002 mg
50 mg 0.000 mg 0.000 mg 0.010 mg 0.003 mg
100 mg 0.001 mg 0.001 mg 0.010 mg 0.0C5 mg
200 mg 0.004 mg 0.004 mg 0.01C mg 0.005 mg
200 mg w/dot 0.004 mg 0.004 mg 0.010 mg £.005 mg
500 mg 0.000 mg 0.000 mg 2.010 mg 0.006 mg
__ This repont cariains data not covered by ANSYNGSL Z540-1
Check wth your 'coal state agency for certfication of compliance an legal-for-trage tems,
SRS R N{p e Paga 1 of 1 09-15-55
: i ’_g:{g _ DatC\ < :
‘ e N L,
1CE LAKE WEIGHING SYSTEMS (e o Nobbe ha gt
230 West Coleman Straet « Rice Lake, Wi 54863 = USA Signed DEEBIE SCHIEXFER
TEL: 715-234-8171 « FAX; 715-234-8857 Tile LAB TECHNICIAN

Tris report is not Lo Se used 10 claim procuct arccrsement by Rice Lake Weighing Systems o any agency of the U.S. Government,
This cocument shall not be regrocucad, excact in A, withaut *ha worten aocroval of Rica Lake Waighing Systems’ Metralogy Lztaratory, M 23539 458




C i COMPAGNIE MARCONI CANADA
L CANADIAN MARCONI COMPANY

600, Beoulevard Or.-Frederik-Philips
Villg Saint-Laurent (Québec), Canada HaM 259
Teléphone: (514) 748-3148 Fax: (514) 748-3014

iy X -
4 CertificatCentficate — 1= 19>~ SY2

CERTIFICAT D'ETALONNAGE - CALIBRATION CERTIFICATE

Client =~ !
Customer &e N & InNE
97 o
instrumant WEIGCHTS Type =fH - T
Fabricant " . - No de série o
Manufacturer & H AU Serial No
No de stock du client . Cor R e Procede d'étalonnage | + | .= — , -
Customer inventary No 5 20D — Calibration procedure NS HA NDP s ok ’ff.
Cycle d'étalonnage N ; Date d'echeance 5 - - 2
Calibration cycte ( [EAI Cue date L 77- ool (TF

La présente sert a certifier que I'en a procédé a
I'étalonnage de {'instrument décrit ci-dessus, avec les
étalons de la Saociété, qui sont approuvés par le Conseil
national de recherchas - Canada ou par le National
Institute of Standards and Technolegy des E.-U.
(ou les deux). L'étalcnnage a été eifactué selon vos
exigences.

This is to certify that the instrument listed above was
calibrated against Company Standards which are directly
traceabie to the National Research Council, Canada
and/or the National institute of Standards, U.S.A.
Calibration was performed in accerdance with your
requirements.

ETAT DE L'INSTRUMENT/CONDITIONS OF INSTRUMENT
A la réception / Received

<

Selon les spécs. Hors des specs. Réparation nécessaire

IN specs. OUT of specs. Reguired repair
Au retour / Returned
X
Selon les specs, Hors des spécs.
IN specs. CUT of spegs. -

CONDITIONS DE MESURE/MEASUREMENT CONDITIONS

Température . Humidite —
Temperaturs _.._..’_.2_1—__,:..‘2,2-_"0 Humidity 4467 o

/W@f COMPAGN]E MARCONI CANADA

CANADIAN MARCON! COMPANY

Etalons utilisés / Transfer standards

€

COMMENTAIRES / REMARKS

S

ﬁu(:‘,!_ PY NP - ﬁ f/S ' //é///cir Q

Technicien / Technician

k“( / Appr?{vé par/ Abbroved by

]




- 2 COMPACGNIE MARCONI CANADA,
/%C CANADIAN MARCONI COMPANY
500, boulgvard Dr.-Fredank-Philips,
Ville Saint-Laurent (Qusbac) Canada HdM 283
Tal:(514) 748-3148 Tldcopiaur, 140-3014
N* O.T. CMC27295- 54 |
CMC Wi0 NG, i

Page . ge 2

Sheet ——-gf —_—

DONNEES SUR L’éTALGNNAGE — CALIBRATION DATA SHEET

} — >,
b &7 -
INSTAUMENT WeIGHT TveE =7 /“/ 7.
NUMERO DE SERIE — N® INVENT.—CLIENT S-Sl D
SEAIAL NUMBERA : CUST. iNV. NO. 25 S
FONCTION VERIFIES LECTURE TOLERANCE FONCTION VEAIFIEE LECTURE TOLERANGE
FUNGTION TESTED READING TOLERANCE FUNCTION TESTED READING TOLERANCE

e ASE wise TP

T N L
O, 0 (00, 0CoF £ M

2E, O | Ros, 00/Y g

T, OO o, ¢oz&| F 8

500, UG oy, o0 R0

--,- ct ¢ | =< / ,Z &/L(/

TECHNICIEN - TECHNICIAN APF‘HOUC}E PAR - APPROVED 8Y

DATEZ

LABORATQIRES DE NCAMALISATICN
STANDARD CALIERATION LABORATCORIES

312-0005-172=-7 [ f-R-X3 M1ED



Ville Saint- Quebeg), C da H
CANADIAN MARCONI COMPANY  Thigpnons core) 1465148 Fan (o) S2S3

# CertificayCerticate =~ R IS5 ~SU R
CERTIFICAT D'ETALONNAGE - CALIBRATION CERTIFICATE

Client

Customaer COENE@ |)’\JC_.
(nstrument !’/O—E, GHTS’ Type | 2( 2 Kﬁ )

Fabricant No de sere

Manufacturer Serial No S BE 3_/'$' 263

No de stock du client . Procedé d'étaionnage ., . . N -
Customer inventary Ng _ Calibration procedure IS T HSND?%Q < ’Fl—':

Cycle d'atalonnage - Date d'échéance Ly .
Calibration cycle Due date of ot <7 *F

COMPAGNIE MARCON[ CANADA 800, Boulevarg Dr.-Frederik-Philips

La presente sert & certifier que I'on a procsdé a ETAT DE LU'INSTRUMENT/CONDITIONS OF INSTRUMENT
etalonnage de l'instrument décrit ci-dessus, avec les Ala réception / Received

stalons de fa Société, qui sont approuves par le Consail -
national de recherches - Canada cu par le Natjonal l D
Institute of Standards and Technology des E.-U. . . . . . .
{ou les deux). L'étalonnage a &té effectus salon vos Selon les spécs. Hors des spécs. F%eparatlc;n necessaire
exigences. IN specs. CUT of specs. Requirad repair

Au retour / Returned

This is to certify that the instrument listed above was
calibrated against Compary Standards which are directly
traceable to the National Research Council, Canada . .
and/or the National institute of Standards, U.S.A. Selon les specs. Hors des spécs.
Calioration was performed in accardance with your IN specs. OUT of specs.
requirements.

—

CONDITIONS DE MESURE/MEASUREMENT CONDITIONS

Température . e Humidité Lz
Temperature %—__"C Humidity ___L'Of’g

Q,
Yo

' ) “ COMPAGNIE MARCONI CANADA
/me CANADIAN MARCONI COMPANY
¢ 72 ey L L o
Etalons utilisés / Transfer standards ? o ITD ’?7 ; C—"—" 5 7L &’L 7\ y é-c; 5 7{'\#8

T

COMMENTAIRES / REMARKS

g NS LN

Technicien / Technician / Appr;)/uvé parprproued by




6’ COMPACNIE MARCONI CANADA
CANADIAN MARCONI COMPANY
800, baulevard Or.-Frederk-FPhiips,

. Villa Saint-Laurent (Québsc) Canada Hdi 258
Tél:(514) 748-1148 Téiscopisur 340-3014

N° O.T. CMC o7 7_1;25

CMC wW/Q NO.

Page ‘

',7
Sheat Z>—f —EX_*_

DONNEES SUR L'ETALONNAGE — CALIBRATION DATA SHEET

. " . C.T
<5 7 :

INSTRUMENT ZO’E [ & H’T..) rvee / L K,CJ

) ‘ = 1 £7 & -7
NUMERO OE SERIE > S61 /) 56 ~ N® INVENT.—CLIENT —~
SERIAL NUMBER - - CUST. INV, NQ.

FONCTION VERIFIEE LECTURE TOLERANGE FONCTION VERIFIEE LECTURE TOLERANCE

FUNGTION TESTED READING TOLSRANCE FUNGCTION TESTED AEADING TOLERANCE

K45 K95 g

| coo [coc ol | Uk
i
2,000 |2 0000]| Nig | 1

CLpAp S UnKVopN -

et e ﬁép %/ O/A// o

DATE TECHNICTEN - TECHNICIAN :’ APPROU PAH APPRQVED 8Y

LABGRATCIRES DE NQRMALISATION
STANDARD CALIBRATION LABCRATORIES

3124000517447 caae MIG0



Measurement -
Canada

Mesures
Canada

L3 mesure Liid zour icus Fair Mgasure For Al

CALIBRATION CERTIFECATE
(Cravimesric Standargyy

CERTIFICAT D'ETALONNAGE

(Etalony gru»imétn‘quts)

Crened (g - Zimzd

: } Mettler Teoledo

S ST el A0, - MO, du ey de ;mdﬁ

i Addresy . Adresse

1 82682 boul Pie 1X M-T4

e date - Date S imission

" Cantact
fCIaude Mainville |

: Telephane no, - Na Je telephone

514 375.87885

févr 22 2000 \-]

Zecziibranon due-Oate zravue duw

févr 22 2001

L the uncersigned, beng autherized by the Minuster of Industry
Camada to exzrase the power of the Minister pursuant to
Section [3.(1) of the Werghrs and Measures Act hereby

a) certify that the standard(s) idermified below has (have) be=n
calibrated 1n accardancs wich Part [11 of the Weighrs and Measures
Regulations and in relation to Measurement Canada’s reference
standards wtuch in hom have been calibrated in refedon to Canada's
Protetype for the kilogram whose calibration is trac=able to the
[ntemational prototype for the kilogram maintained by the Bursau
Intermaigenal des Pads 2t Mesures,

—_—

Par la présente, fe. soussignéfe). étart autcrisl(e) par le ministre
d' Indistnie Canaca 1 =ere=r les pouvoirs &y mirgses :
conformemert & 'amdz {3.(1) de la Loi sur fes paids et fesTes

3) cerufie que I (les) enien(s) identie(s) d-dasous 2 (cnt) été
etalonne!s} comform=ent & la Parte I du Riglement sur les

. pouds <t mesures = par rapport at stalons da réffrencs ds

Mesur=s Camada, 70 1 leur tour ont £t¢ étalonnes par rapport au
prototype Camadin éa kilegramme qui &t étalonné ot fracable
au prototype interzzional du kilogramme canservs par ls Bureay
Intemational des Poics =t Mesures.

[denn Eeation Mo, Narmunal Valuo Idamutic;ion, Ne. Nemunal Valuwe ldentfication Na. Neomms v wiue [¢enafexion Mo, ominal YWalug
| Numero didermuScemion Valew nomirale  Numéro didentification Ve nominale Numero Sidentificaizon Valeuw :amm_alcr Numérn didatifction  Valowr aommale
101 20 kg
i62 20 kg
103 20 kp
104 20 kg
105 20 kg
106 20 kg
167 20kg
108 20 kg
109 20 kg ’
[10 ke
.
f
[
[
*Drstrrer Cernticme Na . Ng ducerttics: Locul standard used - Zialan lecal unlize ‘r
Mantreal 1064167 M32605 ‘
| Sigrature Care Position Title - Tire Ju gorie

Un arparsma

An Agency of i
a'lncustng Caraca

IngQusiry Canaca

‘ .
.%h,c f@ D802 P LS P Tt

o

Canadi

T =
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Balancas. systémas, at sarvice
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CERTIFICAT D’ETALONNAGE
Client:  Mettler-Toledo N%de certiticat: MES1310.46 .
Adresse: 8262, boul. Pie [X, Monuéal Cerification CCN n°: 24
Code postal: HIZ 3T6 Certification CLAS n® 2000-01
Masse:  Skgadl0mg Classe d’exactitude: =~ OIML-M]
N®de seérie: Marcel Paquerte N° d’inventaire:
Fabricant: Mettler-Toledo Densité assumée: 8,0

Date d’¢talonnage:

03-06-2000

‘Date du prochain €talonnage: 03-06-2001

Condition d’essai:” -~ Temp. °C: 224 Pression kPa: 101,75  Humidité %: 42
Valeur Masse Masse Tolérance [ncertirudes Reéférences unliséss
nominale conventionnelle | conventioanelle {(+ou-) {+ ou -}
Pd/n® correction avant | Correction aprés {mg) {mg)
étalonnage (mg) | ¢ralonnage {mg) :
|N° de série || Date d'¢wionnage
3kg- 100 -27.3 2273 2300 3.1 §50-3 30-11-1999
I 3kg- (0l -27,1 2271 230,0 2.4 330-3 30-11-1999
b 2kg - HI07 42,9 429 100,0 14 330-3 30-11-1999
‘ lkz-3 -10,6 -10,6 30,0 0] §30-2 30-11-1999
lkg -3 A -17.8 -17,8 30,0 1,2 §50-2 30-11-1999
300g-5 10,2 10,2 23,0 0,7 3502 30-11-1999
300 g - T307 43 4,3 250 0,7 §50-2 30-11-1999
] 200g -K100A -3,1138 -3,118 10,000 0,124 §50-2 30-11-1999
100g-K100B -(,783 -0,738 5,000 0,096 350-1 30-11-1959
(00g-3 2,230 2,230 5,000 0,097 330-1 30-11-1999
00g-T -2,607 2,607 5,000 0,097 350-1 30-11-1999
30g-2 0,429 0,429 . 3,000 0,043 350-1 30-11-1999
20g-1 0,353 0,353 2,300 0,018 350-1 30-11-1999
0g-! -1,207 -1,207 2,000 0,013 350-1 30-11-1999

gcrite de Technisol inc.

Pour la vérification des poids, nous utilisons les procédures du Corseil national de recherches du Canada
{CNRC), procédure n® NRC.C. 23819. Nowre étalon de référence est étalonné chaque année par le CNRC sous lz numéro:
INMS M5-297. Nos étalons dg ravail sont calibrés chague six mais. Ce certificat ne peut éire reproduit sans ia permission

Remargues:
Aﬁ
” Effectud par: S. Hame! Approuvé pur: J. Cfrénarr.é;y Dute: 17-03-2000

Ay

Effecrud gur Technisol ine (Centizicut CLAS tn C.CNJ pour Mentler-Toledy inc

Puge [ de 4

HIOTMOTTTHAINUT TR FIIAGE AN CAMARA
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Zalances, systemes, et service

CERTIFICAT D'ETALONNAGE

Client:  Menuler-Toledo N? de certificat:  MES1310.48
Adresse: 8262, boul. Pie [X, Monursal Certification CCN n*: 24
Code postal: HIZ 3T6 Cerufication CLAS 0> 2000-01
Masse:  3kza300mg (Classe d’exactitude: OIML-M1
N° de série: Marcel Paquette N° d’inventaire:
Fabricant: Metler-Toledo Densite assumeée: 8.0
Date d’¢talonnage:  03-06-2000 Date du prochain étalonnage: 03-06-2001
Conditon d'essai: . Temp. °C: 224 Pression kPa: 101,75  Humidité %: 42
f Yalane ! Masse Masse | Tolérance [ncertitudes Références utilisses
nominale conventionnelle conventionnelle {—~ou-) (+ou-)
] {g-n"} correction avant | correction apras {mg) (myg)
: pd/a® étalonnage (mg) | ¢walonnage (mg)
[N° de série || Date d"éralonnage
(0g~1oe 0.323 0,323 2,000 0,023 830-4 30-11-1999
Sg-1 0,1993 0.1993 | [,3000 00154 830-1 50-11-1999
3g-2 0,1323 001323 1,53000 0,0074 350-1 30-11-1999
300 mg 0.0578 0,037% 0,80G0 20,0018 §30-1 50-11-1999
300 mg - 0,0133 0,0133 0,8000 0,0016 330-1 30-11-199% '
300mg e~ 0,0273 0,0273 $,8000 0,0021 330-1 30-11-1999 :
00mgeoe 0,0087 ¢,0087 0,3000 0,0013 330-1 30-11-1999 '
i

Pour la vérification des poids, nous utilisons les procédures du Conseil national de recherches du Canada

(CNRC), procédure n® N.R.C.C. 23819, Notre étalon de référence est étalonné chague année par le CNRC sous le numéro-

INMS MS-297. Nos étalons de travail sont cziibrés chaque six mois. Ce certificat ne peut étre reproduit sans la permission
1

derite de Technisol inc.

Remarques:

S Hame!

N Effectud par:

Alppraave par:

Durte:

Az Cf’chm:f'ci_é{\

27-01-20(10)

Effectud par Technisol inc. {Certiticat CLAS du C.C.N.) pour Memler-Toledo inc.
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METERING SYSTEM 1 & 2
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ANALYTICAL SCALE




ViC

'—luu:uu INU.

@?spection réguiidre

[ Jinspection Intérmaire

# balanca: location:
Godcant  [bgen) modata:
capacite: (370 ¢ graduation:
;QS% capacilg
poids aulres
Poids utilisés SREY
TEST QE COINS
2 Leclura 4 | - Lecturs Poids
D7 o0 / 77 Shas stand,
Ajustement Ajustement
‘é/ S Lecture
Final Final
7 7 Soors yavARYrY. Ajust.
1 Lectura Lecture N
72 500/ 27 Kons Final
Afustement Ajustement
Final Final 1 KG
77 500/ 77 Soof

l L_L_,i
FEUILLE DE TRAVAIL D'ETALOMNAGE
—
cuenT _ 7% D T e A Atesse 906 DD . A,

Ragpert (C.5.AJ:

]
B 3,05

% séne:

AL T ’%

toléranca an servica: | Z

000 ¢
(] 25% (] so%
D?uid:m .Dhid.ﬁum

Résullats d'essais

75%
Dl'mds i
[___]lbs

7

{selan |z nontoe SOR/CORS T4/413 Je Poidy & Memumes ml
[ Joow
(ot e

kg

= 2.2046 Ibs

Les poids certfiés udlisés pour {a calibration des balances sant calibras et c=rgfds pur

25% cap.- ¢ | 50% cao. - |- 75% cao. “ 1 100% 7
77 oui | /Ssiovy | 23500/ | 3/8 000y
AT /S8 poa g AR SBes W 3 ooy
@) Qui A(Of?) @;\) Qui Ncry/

[ L —
UYLV /S e A 32 80/ | 20000,

Les resultacs des essais sonten KG au en LBS

LB =0.4535kg

Peoids & Mesure Canada selon la nerme SOR/90/1 18 Sectian [ 1 [T1

- *" NOTE: Le total des poids certifiés utilisés dépend de la capacilé de 13 balance at des rectrctions physiques

3 I'application des poids cerifids. Les poids ulilisés pour balir la charge de la balance serant
cansidérds comme autres.

Pmds certifiés ulilisés #: !,/f_-‘rﬂ" 42 4 {Z ‘ /ﬁé:s { 21 é Zéd/{ Cerificat 7Y & F/ 20 4 Elalonnage da: (}‘j/g}é/ﬂ

Paids certifies ulilisés A

Cedilicat #

Elaionnage do:

Signatura du lechnicien: ( })

Cate: 7///

I

Nam du technicien: /}/’ )é)jé} /P )57’[‘;’ DATE PROCHAINE INSPECTION: I8 “747/
(erf letfresmoulgs s.v.0.)
METTLER-TOLECC INC,
Remarques:
P
e farmuiara complélé don &tre canserve par le cantremaitre pengant deux ans.
a cerificdl des poids cenifids esl rapertonsd aqux Morames canadiennes 3 Qllawa,
Su Cenlrk Matignal de Racherche.
\ L
. \ ~ i
APBROUVE: STA§4JBFIISO ™, 'OATE O'EMISSION: 27 aclobre 1995

L

SIGNATHRE: ~ )\

)

'COPIE CONTROLEE;

Mettler-Toiade Inc.

va

—

} ﬁUR SERVICE SUPPLEMENTAIPE LIGNE DIRECTE: 1-300-863-5495




SCALE 0-8000 gr.




No. 2076

Rapport d’étalonnage de la balance

Fabricant \\4 ETT \‘E Q
vodete © BEOO\ Kiumero de sere 111 FOS2L D

Scciéts i-__T.S. \‘N_TERTE <
Adresse VX 2D 2 f2mne. #\\J%U*&_—

Ville st province LPVQH’\N E’ L QUEBREC Capacité KOOO} _Graduation O\ C&,
Cade postal \—‘rRT ?% \ Service/salle _ 2 = Capacité (Précision) 7. Graduation ~
ESSAI D'ETALONNAGE ESSAI DE CHARGE EN COIN

Tl qu’observél Tel que laisse !

L fomg 3000.0y 40000y 2 )
m Acceptél L}ﬂ

P01 |Rewse] [ ]
Essai d'étalonnage:exdcuté au point d'étalonnage applicable au modéle indiqué ci-dassus

ESSAI DE LINEARITE
(o) 1 2000y tomy 2000 3000.0

R0y . 2000g 200
ehode | .2000.0¢ QOOO-O%

:. kooo?r. W] YO 33

Cmeie} 3 12000 1y 20w, 1y v 70Ny
(e suwsmen ] 75 S CTRE. /@/

[X7] [Acceptel [N~ [ [Accepte ]
]

[ ] [Refust} [ ]

Refusé

Essaj da findarile: exaculé conforméament aux consignes de Mettler-Toledo pour le modéle indique. Essai de charge en coin: valeurs affichés tarées au zéro,

Type densemble de poids o X

No didentification Mettler-Toledo des poids d'essai utifisés: i (g :

Date d'atalonnage des poids d'essai utilisés par Metler-Toledo: OS ’ 6‘ o0

Numérc d'essai du Naticnal Institue of Standards & Technology: g 22- 262130 Lﬁ " g 9
Etalonnage des poids d'essai prévu pour le: : Urt an de la date indiquée ci-dessus Deux ans de la date indiquée ci-dessus
Tachnicien de service: LU CABN \f OICHLE T Date prévue du prochain étalonnage: OQ—T QBRE 2001

Nate détalonnage: OQ_IO%QE L. \ Q_OCD Procedure de Mettler-Toledo /m#/ NP -~ COZD
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PRIMOC INSTRUMENT ING

4407 RUE CHARLERO!
MCNTREAL-NORD. QC
HIM-1TE

TEL.: (514) 328-2242

FAX - {514) 329-3750

http : {fwww . primoinstrument.com

CERTIFICATE No / Certificat No ;

CUSTOMER/ Client :

DESCRIPTION / Description :

MANUFACTURER / Manufacturier :

MODEL / Modéle :

SERIAL No /N

O/ Non
REPAIR /Réparation :

CONDITION / Etat : Out of spec./ hors normes [n spec. / selon les normes

RECEIVED / Arrive :

RETURNED/ Départ :

DATE / Date : “ 1

TEMPERATURE : -+ . HUMIDITY :
Temperature 1 - % Humidite :
STANDARDS USED : PRO

Standards utilises :

The standards used are traceable to NRCC and / or NIST.
Les standards utilisés sont identifies et retragables NRCC et / ou NIST.

Recalibration compléte

TECHNICIAN ; W/\ |- GQUALITY CONTROL . AR4W
2

Technicien - /BMBONNIERE Contrale Qualité

et

sEosTERED  ISO 9002
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CERTIFICATE No/ Certiticat No : 20941 l
CUSTOMER / Client : SERV. D ESSA!S lNTERTEK LTEE " I
DESCRIPTION ¢ Description : CAL]BRATEUR l
MANUFACTURER / Manufacturier : OMEGA: l
MODEL / Modele : cL25 N |
~DESCRIPTION “ - . 0 CLIMITS READENG - LIMITS
. Description T T e T Timites Lectures Limites
Lectures aprey calibration
TEMPERATURE TYPE K _
Entrée ' 300 °F -300.2 -299.0
752 °F 75.2 75.7
1060 °F 1000.0 C1000.5
2500 °F 2499.9 2500.5
Sortie -300 °F 29541 :299.00
32 °F 32.38 3250
300 °F 300.34 30050
600 °F 600.30 600,50
1200 °F 120016 120030
2000 °F 2000.46 " 2000.80
TEMPERATURE TYPE_T
Entrée 2300 °F -300.0 :299.0
75.2 °F 752 CnTsT
300 °F 300.0 L3005
600 °F 600.1 600.5
Sortie 2300 °F 229933 29900
75.2 °F 75.29 7570
300 °F 299.95 LU300.50
600 °F 599.90 - 60050
TEMPERATURE TYPE J : '
Entrée -300 °F -300.2 -299.0
75.2°F DnTAT 75.2 75.7
300 °F 299s 7999 3003
1000 °F 999.5 999 9 1000.5
Sortie 300 °F 230100 229940 -299.00
32 °F 31.50 32.05 32.50
300 °F 299.50 300,13 300.50
S00 °F 799.50 80011 800.50
1200 °F 1199.50 (20015 1200.30
Défect. Ok
VERIFICATION °C 5 7]

TECTINICT /K/(/\, QUALITY CONTRO ?24‘0
Fechnicien // J. BU@RBONNIERE Contrdle Qualing Q.
COERTIFIC AT AR ACTHRIER OneGa 12

No LR TRENCE GMETH
FORME REV-16-JUIN-US
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TEMPERATURE RECORDER




Date: Moo - 11 -]4

# d'équipement: { §0.055

Vérifié avec l'appareil #: /¥ 0 -oa3

(°F)

Technicien:  awic PaRe”

T/C Calibrateur Aerreur T/C lecteur AT/C
33.0 328 0.%
31,0 3. > -0.§
22,0 2l Y — 0.k
34%.0 391.¢ 0.
S33.0 =539.1 0.
1$3.9 F52.4 0.4
433.0 333.9 2.4

it12.0 V13, o 1.2
I2432.0 1293.4 P
1385.0 1383.3 (.35
Précision de ['appareil: l.ey ¥
[~

192b£0001



Date: Doos . 4 -/¥

# d'équipement: | fp-p St

Vérifié avec l'appareil #:_ /) ¥o 323

(¢)

Technicien: (. avog Pahi

T/C Calibrateur Aerreur T/C lecteur AT/C
13.0 31.5 - 0. >
330 35,3 - 132
213 0 2110.9 ~1.]
392.0 24,4 -0\
$23d.0 533 -—0.%
1530 35).0 o.0
G%2. 0 g32.3 0.
(li2-0 12.7 o
{242.0 1293, 0 .
{392.0 13339 8.5

Précision de 'appareil: 1.7 %,
A~

192b£0001



Date: o000 -41-44

# d'équipement: [§0-05¢

Vérifié avec l'appareil #:_ [ §0-22%

Technicien: ¢ ranpe Pade

T/C Calibrateur Aerreur T/C lecteur AT/C
38.0 29.] 0.
*T.0 FL.0 ~l.g
L0 - YT - 0.9
392.0 . 391 b - 0.4
S3Fa.a S H.G - o\
353.0 3522 0.2
Y330 q32.le oo
| i1 2.0 1113.0 i.o
12930 [ 293.2 [.2
1383.0 13§3.2 L.

Précision de I'appareil: .3 %,
&\/\

19250001



Date:  30po. 1i-tY

# d'équipement:_| §6- 059

Technicien: CL4.0¢ ﬁAQe”

Vérifié avec l'appareil #:_ ) §0-923
loc)

T/C Calibrateur Aerreur T/C lecteur AT/C
320 32.1 C. |
3}3%.0 T .o -i.0

A 2.0 YN —¢ .9
39)0.0 i —-o.4
533.0 S3L 8 -0.2
352,90 3327 o-3
a3 0 937.6 8.0
ji{2.°0 [{13.0 i-©
[293.0 1293.3 1.2
13ga.0 1333 9 i. >
Précision de I'appareil: 1.3 %)
L

192bf0001




MOISTURE METER




Intertek Testing Services

Date: 300]-0)-~1) Tech: C L puE Pﬁo\{

CALIBRATION DATA LOG SHEET
OVEN DRY METHOD

EQUIPMENT
Make ) Model WH RNo.
BELMHoRST J-2<00 180~ 219
RESULTS
Wood sample weight (g) Moisture content: M« M. O % Deviation
Wi W Calculated Measured
. 52,5 3.4 22.3 0.5%
8.4

AVERAGE DEVIATION:

WET BASIS:(Mw) % DRY BASIS:(Mo)

%

CALCULATIONS:

Ma = (W - Wa) / Wa x 100 Mo = (Wi - Wa) / Wi x 100

WHERE Mo = MOISTURE CONTENT ON THE DRY BASIS
M = WEIGHT OF MOISTURE REMOVED IN THE OVEN
Mw = MOISTURE CONTENT ON THE WET BASIS
We = WEIGHT OF OVEN DRY WOOD
Wi= INITIAL WEIGHT OF WOOD INCLUDING MOISTURE

Intertek Testing Services NA Ltd.

1829 32nd Avenue, Lachine, Quebec HE8T 321 Canada
Telephone 514-631-3100  Fax 514-531-1132 Hame Page www.worldlak.com

(L~

192-at-3306



