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Model: 7100 FP .
Hearth and Home Technologies
1445 North Highway
‘ Colville, WA 991 14

INTRODUCTION

Hearth and Home Technologies retained OMNI-Test Laboratories, Inc. (O-TL) to perform

1.S. Environmental Protection Agency (EPA} certification testing on the model 7100 FP
fireplace wood stove. The 7100 FP fireplace wood stove is a non-catalytic, built-in, room heater.
The firebox is constructed of mild steel. The usable firebox volume was measured to be 3.395
cubic feet. The stove is vented through an 8” diameter flue collar located at the top of the unit.

The testing was perfoi‘med on-site at Hearth and Home Technologies in Colville, Washington.
The altitude of the facility is 1650 feet above sea level. The tested unit was in good ¢ondition
and assigned tracking number OMNI ID #425 on February 7, 2003. O-TL representative, Bruce
Davis, conducted the certification testing and completed all testing by February 7, 2003. The
EPA was notified of the testing dates in a letter dated February 5, 2003. A testing contract,
including provisions for Random Compliance Audit (RCA) testing, has been signed by Dan
Henry of Hearth and Home Technologies and is on file at O-TL.

The 7100 FP was tested in accordance with the U.S. EPA 40 CFR Part 60, Subpart AAA —
Standard of Performance for Residential Wood Heaters (Appendix A, Methods 28 and SH).
Particulate emissions were measured using a Method 5H sampling train consisting of a heated -
front filter, an iced impinger train, and a rear filter. The weighted average emissions of the five
test runs indicate a particulate emission level of 3.13 grams per hour. Run 1 was deficient,
therefore omitted from the weighted average. Test runs were conducted in each of three burn
rate categories (0.80-1.25 kg/hr, 1.25-1.90 kg/hr, and maximum). Emissions for each of their
individual test runs did not exceed the cap. The 7100 FP results are within the emission limit of
7.5 grams per hour for non-catalytic affected facilities manufactured on or after July 1, 1990, or
sold at retail on or after July 1, 1992,

The fireplace wood heater was sealed after completion of testing in compliance with the EPA
regulaticn as follows:

¢ “DO NOT TAMPER” labels were placed on the door and all other openings;

s Plastic material sealed with “DO NOT TAMPER” labels and tape was wrapped around
the unit;

e The unit was sealed in a wood box constructed for the unit and secured with steel
banding; and

e “DO NOT TAMPER?” labels were placed on all outer surfaces of the box.

- This report is organized in accordance with the EPA-recommended outline and is summarized in
the Table of Contents immediately preceding this report. -
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Model: 7100 FP
- Hearth and Home Technologies
1445 North Highway
Colville, WA 99114

Table 1.1 — Particulate Emissions
Burn Rate Method 5H Emissions
Run _{kg/hr dry) (g/hr)
2 1.14 1.84
3 1.00 1.54
4 4.88 16.42
5 1.97 2.83
6 1.26 3.22
Weighted particulate emission average of five test runs: 3.13 grams per hour.

ﬁ Table 1.2 — Test Facility Conditions

Room Temperature | Barometric Pressure | Air Velocity
(°F) (in Hg) (ft/min)
Run Before After Before After Before After
2 68 70 28.66 28.63 <50 <50
3 69 68 28.60 28.58 .| <50 <50
4 71 75 28.39 | 28.38 <50 <50
5 68 72 28.52 28.54 <50 <50
6 73 67 28.88 28.89 <50 <50
' OMNI-Test Laboratories, Inc. . | ‘ 1-30f 1-9
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Model: 7100 FP ‘
Hearth and Home Technologies
1445 North Highway
Colville, WA 99114

Table 1.3.1 — Fuel Measurement and Crib Description Summary - PRETEST

Certification Test R

41-3.do¢

Pretest Fuel Weight Pretest Moisture Coal Bed Weight
Run (Starting weight) (Dry basis - %) (Ib)
6.2 19.7 4.9
3 5.9 23.1 5.2
_—4 24.3 21.8 5.7
5 7.4 22.2 5.3
6 7.6 21.1 54
Table 1.3.2 — Fuel Measurement and Crib Description Summary — TEST
Test Fuel | Firebox Fuel Loading Fue! Moisture | Piece
Wet Basis | Volume | Density Wet Basis | Content Dry | Length | 2x4s | 4x4s
Run (Ib) (ft) (Ib/ft%) (%) (in) | Used | Used
2 21.6 3.395 _ 6.36 20.2 19.0 0 5
3 21.6 3.395 6.36 20.0 19.0 0 5
4 22.9 3.395 6.75 21.7 19.0 0 5
5 21.8 3.395 6.42 205-- - | 19.0 0 5
6 22.7 3.395 6.69 22.4 19.0 0 5
. OMNI-Test Laboratories, Inc. 1-40f1-9
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Model: 7100 FP

Hearth and Home Technologies
1445 North Highway

Colville, WA 99114

Table 1.4 - Dilution Tunnel Gas Measurements and Sampling Data Summary

Average Di!utior-{ Tunnel Gas Measurements
Length of Test Velocity Flow Rate Temp
Run ~_(min) (f/sec) (dscf/min) (°F)
2 430 13.9 140.6 104
3 490 13.6 139.4 98
4 105 14.8 125.4 208
5 250 13.9 133.5 132
6 400 14.1 142.1 112

Table 1.5 - Heater Operation Data (Average Temperature Data)

Beginning Surface Ending Surface
Run Temp Average® Temp Average® Surface Dejta T
2 242 162 80
3 226 138 88
4 418 414 4
5 322 226 96
] 290 226 64
a. All temperatures are in degrees F.
b. Surface Delta T represents the difference between beginning and ending average surface
temperaturs.

OMNI-Test Laboratories, Inc.
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Model: 7100 FP

Hearth and Home Technologies

1445 North Highway
Colville, WA 99114

Table 1.6 — Pretest Configuration

Run | Combustion Air (in) Fuel Added Fuel Removed | Time (min)
Open 0.1875; timer 6.2 Ibs. at start; no addition;
2 air closed coal bed 4.9 Ibs, N/A 80
Open 0.125; timer air | 5.9 Ibs. at start; no addition:
3 closed coal bed 5.2 Ibs. N/A- 90
Fully open; timer air 24 .3 Ibs. at start; no addition; i
4 open coal bed 5.7 Ibs. N/A 80
Open 0.5; timer air 7.4 ibs. at start; no addition:
5 closed coal bed 5.3 Ibs. N/A 60
Open 0.4375; timer . | 7.6 Ibs. at start; no addition;
6 air closed coal bed 5.4 Ibs. 0.6 Ib. 76
Table 1.7 — Run Data
Average Dry Initial (Induced) Average
Burn Rate . Draft Primary Air Setting | Run Time Draft
Run (kg/hr) (in H:0) (in) (min) (in H0)
Open 0.1875; timer - ’
2 1.14 0 air open 2 hours 430 -0.03
Open 0.125; timer
3 1.00 0 air open 2 hours 490 -0.03
Fully open; timer air
4 4.88 0 open 2 hours 105 -0.07
Open 0.5; timer air _
5 1.97 0 open 2 hours 250 -0.04
Open 0.4375; timer
6 1.26 0 air open 2 hours 400 -0.03
OMNI-Test Laboratories, Inc. “1-6of I-9
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Model: 7100 Fp

Hearth and Home Technologies
1445 North Highway

Colville, WA 99114

Table 1.8 — Test Configuration

Run Five-Minute Startup Combustion Air

Bvpass: N/A.
Fuel Loading: Loaded by 53 seconds.

Door: Closed by 60 seconds.
Primary Air: Fully open until 4 minutes 55 seconds, then set to test |
setting by 5 minutes. o '

Other: At 371 minutes, fuel load adjustment dus to zero weight loss. |

Secondary: Fixed. '

Tertiary: N/A. Open 0.1875 |
2 Fan: Off for first 30 minutes, then turned to high. inches
Bypass: N/A. : |

Fuel Loading: Leaded by 52 seconds. i-
Door: Closed by 60 seconds.
Primary Air: Fully open until 4 minutes 55 seconds, then set to test I
setting by 5 minutes. !
Other: At 451 minutes, repositioned fuel load due to zero weight loss. |
Secondary: Fixed. |
Tertiary: N/A. Open 0.125 ii
3 Fan: Off for first 30 minutes, then turned to high. inches i
Bypass: N/A.

Fuel Loading: Loaded by 49 seconds.

Doar: Closed by 55 seconds.

Primary Air: Fully open.

Other: At 36 minutes, changed rear filter. Leak check result 0.011at”
16 inches. -

Secondary: Fixed.

Tertiary: N/A.
4 Fan: On high. Fully open

OMMNI-Test Laboratories, Inc. 1-7of I-9
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Model: 7100 FP .
Hearth and Home Technologies

1445 North Highway
Colville, WA 00114

Table 1.8 Continued

Bypass: N/A.
Fuel Loading: Loaded by 44 seconds.

Door: Closed by 58 seconds.

Primary Air: Fully open until 4 minutes 55 seconds, then set to test
setting by 5 minutes.

Other: At 51 minutes, changed rear filter. Leak check result 0.01 at
17 inches. At 101 minutes, changed rear filter. Leak check result
0.008 at 10 inches.

Secondary: Fixed. .

1 Tertiary: N/A.
5 Fan: Off for first 30 minutes, then turned to high. ' Open 0.5 inches
’ Bypass: N/A.

Fuel Loading: Loaded by 54 seconds.

Door: Closed by 60 seconds.

Primary Air: Fully open until 4 minutes 45 seconds, then set to test
setting by 5 minutes.

Other: At 241 minutes, repositioned fuel load due to zero weight loss.

Secondary: Fixed.

‘ Teniary: N/A. ' Open 0.4375
E[_ 6 Fan: Off for first 30 minutes, then turned to high. inches

TEST RESULTS AND DISCUSSION

A total of six test runs were conducted in the following categorie? two in the 0.80 to 1.25 kg/hr
dry category; one in the 1.26 to 1.90 kg/hr dry category; one above 1.90 kg/hr dry category; and
one at maximum, Run 1 was omitted from the weighted average as deficient, as the fire expired
before all fiel was consuincd. Run 5 achieved a 1.97 kg/hr burn rate while attempting = catcgery
3 burn rate. A second attempt (Run 6) did achieve a category 3 burn rate. During Runs 2, 3, and -
6, the fuel door was opened and the fuel load was repositioned after the technician noted no fuel
weight loss within a ten minute time period. For all runs, the stove door was open no longer than
15 seconds and only after more than 60 percent of the fuel was burned. During Runs 4 and 5, the
rear filters in the SH sampling train had to be replaced due to high vacuum. Leak checks are
noted on the run notes in Section 2.

_ The wei ghted particulate emission level was measured to be 3.13 grams per hour.

The proportionality results for all six test runs were acceptable. Quality check results for each
test run are presented Section 2 of this report.
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Model: 7100 FP
Hearth and Home Technologies

1445 North Highway
Colville, WA 99114

APPLIANCE DESCRIPTION

Appliance Manufacturer: Hearth and Home Technologies
Wood Stove Model: 7100 FP

Type: Built-In Room Heater

wOOD HEATER DESCRIPTION: '

Materials of Construction: The entire unit is constructed of mild steel.

Air Introduction System: Air enters the firebox through an opening located at the front
of the appliance below the fuel-loading door. Secondary air enters the appliance through
openings in the firebox sides and is channeled internally supplying three 0.875" diameter
tubes.

Combustion Control Mechanisms: The combustion air inlet is controlled by a handle
located below the fuel-loading door in the center of the appliance. '

Combustor: NA.

Internal Baffles: A ceramic fiber baffle is mounted in the upper portion of the firebox.
The flame path is forced to'the front of the firebox where it travels up through the
opening between the baffle and primary air manifold. —

Other Features: An automatic combustion air control is located below the fuel loading
door. This air is activated when the manual combustion air slide is fully open, which
causes a second combustion air orifice to open. Activation of this second air source sets
a mechanical timer that holds the air control open until two hours have elapsed. The
manual air control can be set to any position during the two hour time period, but acts
independently of the timed air source.

Flue Qutlet: The 8" diameter flue outlet is located in the top of the unit.

WOOD HEATER OPERATING INSTRUCTIONS

Specific written instructions: See Section 4 of this report. All markings and instruction
materials were reviewed for content prior to printing.

OMNI-Test Laboratories, Inc. 1-9of 1-9
Certificaiion Test Report dated 3/4/03: \Ouini02users\Testing\Hearth & Home\061-5-41-3 Hearth & Home Tech QFP 7000 Emissions\061-5-
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) 7100 FP r
Jville, WA 99114 i

Hearth and Home Technologies !
' Model: 7100 FP

Run 1 - Newly Loaded Stove

Run 2 - Newly Loaded Stove ‘

gMM-Test Laboratories, Inc.
: y f" fugcation Test Report dated 3/11/03; WOmni02wusers\Testing\Hearth & Home\061-5-41-3 Hearth & Home Tech QFP 7600 Emissions\061-5-
3.doc :

3-2af3-13



,:Model! 7100 FP

Jarth and Home Technologies
1445 North Highway
rolvitles WA 99114

€

Hearth and Home Technologies
Model: 7100 FP

Run 3 — Newly Loaded Stove

Run 4 - Fuel

Run 4 — Newly Loaded Stove
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ol 7100 FP
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Hearth and Home Technologies
Model: 7100 FP

Run 5 - Newly Loaded Stove

Run 6 — Newly Loaded Stove
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e 153.000 0185 0.68 107.5% l it 2 +] 8 k] 0.8 -0.01t re.r 2.5 1.38 {23 a3 ) 113 133 164 143 " 243 180 84 0.039 0.40 0.185 71
380 154,840 0.184 005 . 1054 i 8t - 2 &5 218 & 02 -0.009 14.7 55 1.33 122 " 109 131 139 145 : 2% 155 84 0.039 040 0280 7
30 156.420 0.158 0.05 107.¢ ! 91 2 &4 240 0.5 -0.1 -0.009 147 55 1 127 1“5 1M 133 157 14 i 3 154 ar 0019 043 0% m
400 157.840 0142 0.07 %5 | 9 ? B4 7 04 -a.1 0418 148 54 1.3 130 158 113 133 187 249 155 83 0.038 040 6300 k2]
410 159.270 2.153 007 4.2 91 2 83 e ] 03 -0.1 -0.010 1_52 50 1.45 132 156 116 147 158 Fal) 13%8 83 6.039 -0.40 2295 0
420 151088 2171 o.o? 393 9 2 63 249 0.1 -0.2 -0.010 181 50 1.60 132 153 118 153 159 218 159 23 0.033 40 029 0
430 152,800 0172 o.07 101.3 90 2 53 238 0.0 0.1 -0.010 152 4.3 1.84 132 15.4 11 159 181 217 162 84 2033 «0.40 9.2%) 78
= . Average . Average
o Maxdmum Aversge Avsrage Aversge - Aversge Average 3 Average Difarence in Avetage ’ Avetage Average
TowSampieg Time {1 ok 1) |8 il ooy, | hraane  Laerage water] Sampie Teain | irpioger Ext agert | romirua | Semele ’(‘)‘r’:;"f' Pl ‘“"“;l"(" Carban Carvon | Average Fre AT A0 eranar Finbos | Average | FraboxRign | Baghingy |, A0 | Dugon | DM | puson | Laborstory
(minules) + F‘mgj (nches we F:f:ﬂ.‘] Tamp {oF} Vacuum Turrpacaturs T (F) Burned (ibx) W:i H we) !092} Diodds (% Monoxide Temp (0F) (b.h? TopTamp | Bottom Temp Tomp (oF) | Skde Temp |Sten Surface Tamp (57} Tunnel dP Presture Tunesl CO2 [Ambient Temp
! : s kg | @ ik it - coz (%£0; (2F9 ) o) on TR | PO | gecneswsy | IR | e o)
8
430 113 60Q 0264 922 10927 909 2.00 £4.84 23848 21.50 -0.50 -0.03 1889 583 1.32 216.61 &8 42 185.39 178.70 266.89 2373 Il 566 80 104 41 o004 L.4¢ 0.69 T0.56
e .
4
;
i
Nl
ol Mer. P-SSH0008 (% Emiztion C seulations) ds. Efective Duls: 527002 Rz s

o Ao s




oui-Test Laboratores

' [ Run

Wood Heater Calculation Data
EPA Method 5H

Burn Rate {dry kg/hour) =

2 1.14
anuiacturer: Hearth and Herme Tecn
wodeyTracking Mo 7100 FP
. 29-J2n03 Emission Rate (grams/hour) = 1.34
Project Numboer: 081-5-41-3
Note: When using the COZ tracer-gas method, 1/Qf (by tracer gas) = Si
— Cf by carbon Qf by fracer Volume :
capecTne i) | O T Y |Foovonm | wdenee | St | T G fVCrop ] gy |1 Voume) Prionat |
. (scf/minute) ] (scf/rmnute)_ (dscf) .
141.7 1.5 0.087 Woodstove Type i
10 13.8 - 1.00 . 13.8 141.1 16.8 0.060 2.546 6.221 100.0 0.373 Yhe=>1=cat,2=ncat, 3=pelict 2
20 14.3 1.00. .. 17.4 136.9 24.7 0.041 3,509 '0.209 97.3 0.802 EPA's Hydrocarbon Constant (%) 1,32
30 143 1.00 26.5 134.3 231 0.043 5.016 10.203 8963 . 0.699 Fuel Data _ L
40 14.6 1.00 22.0 1335 235 0.043 4.575 0,188 951 0.71g Test Charge (as fired |bs) . 216
50 146 1.00.... 237 133.8 238 0.042 4732 0.201 97.4 0.734 Average Moisture (% dry basis) 20.23
60 145 1.00 . 23.2 134.4 231 0.043 4743 '0.199 97.0 0.688 " Average Mbisture (% Wet basis) 16.83
70 14.5 1.00 19.5 134.8 21.2 0.047 4.634 0.201 98.1 0.577
a0 14.4 1.00 17.8 135.6 1.2 0.047 | 4.181 0.197 96.8 0.582 Run Parameters _ .
_ 2] 14.4 1.00 16.4 135.8 19.8 0.051 4.415 0.208 101.8 0.505 ' DGM initial reading (cf) 43.200
i | 100 14.3 1.00 11.4 136.4 17.7 0.058 3.880 0.198 96.4 0.405 DGM final reading (cf) 162.800
H 110 14.2 1.00 10.9 137.2 16.9 0.059 - 3.807 - 0.204 100.1 0.368 Pb (inches Hg) . 28.65 .
' 120 14.1 1.00 7.7 138.3 15.7 0.064 3.507 0.208 1018 . 0.318 Tm (avg oF) 90.93
130 14.0 1.00 5.3 - 139.5 12.9 0.077 3.307 0211 7 . 1031 0.218 - dH (avg incthes wc) 0.22
140 13.9 1.00 1.9 140.86 10.2 0.098 2:808 0.217 105.8 0.136 Vm (scf) 103.474
150 13.8 1.00 . 2.0 141.0 898 0.104 2.300 0.225 108.8 0.120 Of by carbon baiance (avg dscfiminute) 6.40
| 160 13.8 1.00 20 141.3 9.2 0.109 2.078 0.218 104.4 0.110 Analytical Data ' ..
170 13.8 1.0¢ 1.9 141.6 87 0.115 2016 - 0218 106.2 0.099 ; Prape/Front Wash {mg) _ 29.4
| 180 13.8 1.00 3.7 141.8 85 o118 1.952 0.224 1071 0.094 Frort Fitter {rg) 64.7
180 13.8 1.00 1.8 141.8 8.1 0.123 1.739 0.205 98.2 0.086 Impinger PM (mg) 186.8
200 13.7 1.00 . 1.8 142.1 8.0 0125 1.778 0.21¢8 104.7 0.083 " Back Filter (mg) 80.3 .
210 13.7 1.00 1.8 1422 8.2 0.123 1.611 0.201 98.5 0.088 ) Total Weight {mg) 361.2
220 13.7 1.00 1.9 142.4 77 0.130 1.838 0.201 96.3 0.078 Emission Results
230 13.7 1.00 1.7 142.5 7.6 0.131 1.581 '0.208 89.0 G.075 Cs (g/dsch) ; 0.0035
| 240 13.7 1.00 1.8 1425 8.2 0.122 1.627 0.213 102.3 0.086 ER (g/our) 1.34
250 13.7 1.00 1.9 142.5 8.2 0122 1.618 0.198 95.2 0.087
L 260 13.7 1.00 1.9 1425 8.0 0125 1.627 0198 95.4 0.083
270 13.7 1.00 1.9 142.6 7.4 0135 1.618 0.201 97.2 0.071
Control No. P-SSI-CC06 (5H Emission Caleutations).xls, Effective Date: 7/41/2002 Page 1 of 2 Run 2 med low.xs

21242




fest Laboratories

280 13.7 1,00 1.9 1426 7.4 0135 | 1648 0.222 107.0 0.071
290 137 1.00 1.8 1427 7.4 0.138 1.545 0.209 100.4 0.071 , , , .
300 137 1.00 19 142.6 37 - . 0129 1,489 0.203 97.8 0.077 ) B o .
310 13.7 1.00 1.9 142.7 78 | 0128 1518 | - 0.197 94,7 0.079 '
320 137 1.00 2.0 142.7 8.0 0.125 1.636 0.210 101.2 0083 - o , N
330 13.7 1.00 1.9 142.9 7.4 0.135 1.4%0 0.186 90.1 oot | - T .
340 13.6 1.00 2.1 143.0 79 | 0126 1590 * | 0214 103.4 0.082 o o
350 138 1.00 2.1 143.0 7.7 0.129 1.663 0.209 101.0 0.077
360 138 1.00 23 1430 7.5 0.133 © | 1.708 0.221 106.6 0.074 _
370 13.6 4.00 0.0 1431 7.6 0.132 1.684 0.224 107.5 0.075 .
380 136 1.00 33 1439 6.4 0.155 1.675 0.220 105.8 0.054 ‘ '
380 137 1.00 1.7 1427 6.4 0.156 1.438 0223 107.0 0.054
400 136 1.00 17 1433 7.1 0141 1.293 :0.201 965 | 0.065 :
410 ' 138 100 1.7 143.3 75 0133 . | 1.383 0.196 94.2 0.074 ‘ J
420 138 1.00 3.4 143.1 7.4 0.136 1.557 0.207 99.3 0.071 o .
430 13.6 1.00 17 143.1 75 | 0133 7| 1566 | . 0212 101.9 "+ 0.074 L -

ragesiTotals | 13.9 [ 100 | &4 106 | 16 | o1s | 2408 D778 1003 | o219 |

ol No. P-5S1-0006 (SH Emission Calculations). s, Effective Date: 7/11/2002 - Page 2 of 2 : 4 Run 2 med low.xis
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i goratories, IS
{ofi\k
Final Laboratory Report - Method SH
Dilution Tunnel Particulate Calculations
i Name: Hearth and Home Tech. Equipment Numbers: Run No.: 2
. —_—
e Model: 7100 FP Date:  01/29/03
ioject No.: 061F=41-3

cking No.: 423

p;{k-T[CLﬂ..ATE COMPONENTS

*f"_-——-—;lmple Component Reagent Filter 2 or Weights
. Volume, ml| Final, mg | Tare, mg |Blank, mg/ml|Particulate, mg
A. Front filter catch _ Filter , M159 6840 6193 o -64.7
B. Rear filter catch Filter C835 200.6 1203 o 80.3
C. -Riﬂse of prob< and filter assembly (FRONT) Acetone _ 135 108957.7 108528.3 0.0000 254
D. Rinse of Impingear Set Distilled Water 370 1018144 | 1017253 0.0000 89.1
E. Rinse of Impinger Set Dichloromethane 150 110237.2 | 110201.5 0.0000 35.7
_‘ Rinse of filtar assembly and gas train (BACK ) Acetone 180 952519 95189.9 0.0000 62.0
Total Particulate, mg : 361.2
Component Equations:
A. Front filter catch Final {mg) - Tare (mg) = Particulats, mg
: B. Rear filter cakch Final (mg) - Tare {mg) = Particulate, mg .
C. Rinse of probe and filter assembly (FRONT) | (Final, mg - Tare, mg) - (Blank, mg/ml x_Velums, ml) - Particulate, mg
: D. Rinse of Impinger Set ‘ {Final, mg - Tare, mg) - (Blank, mg/ml x Volume, ml) = Particulate, mg
E. Rinse of Impinger Set (Final, mg - Tare, mg) - (Blank, mg/m] x Volume, ml) = Particulate, mg
Rinse of filter assembly and zas train (BACK }) (Final, mg - Tare, mg) - (Blank, mizium X Volui, al) = Paticclats, g

CONDENSED WATER Weights
IMPINGERS Final, g Initial, g Net g
1 782.0 645.8 136.2
2 5874 570.0_ 17.4
3 5444 542.8 1.6
4 845.0 8215 235
TOTAL, g: 178.7

Analyst: 57 2 =~ Date: 2-2403

Labrun 2z

OA9# -0

Mo, P-850-0003 51 Laboratory Repot) s, Effective Date: 374472002 Page 1 of 1




NJ Envirommental Ser IS, ne.”

W INI-Tes! Laboratories, 1.
V" OR  Phone (S03) 643.3758

101,

EPA Method 4 Analysis Worksheet

Project #: ¢¢/-5-%7-3
B (g

icnuLocation: A/e»JZpJ Home Feb Y P

st Date: _/z49-63 Test Crew:

Rur7# _2
Cleaned by: /% (s

imple Train # _A Assembled by: 48 7053

Filter Identification

ont Filter  1st Filter # m157%. Back Filter st Filter & € § 357
Filter # 2nd Filter = __
d Filter # 3rd Filter = ___

Gravimetric Analysis—Condensed Water

hpingers: 1 2 3 4 Total By
282.¢/ 2. | Syt §Ys5.d
: (458 | S300 | sy2y | s21.5°
et Weight
rams): B¢ea. | (39 16 235" | 1387
© E-SFL.0004 (EPA Method 4 Analysis Worksheet).doc, Effective date: 6507 5730 Page 1 of 1
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VNI Tes! Laboratories, Inc.

" grton OR Phone (303) 6423783
’,“ '

FUEL DATA
rent / Model: //NZZ “*n//%-v_-_ Al ;’WFF Tracking 4:_ %48 Project #:06/-5- %= 3
ver fo2Fe3  TestCrew: B4y Runf: 2

M

\ NI Equipment ID #:

JEL LOAD PREPARED BY: __ /8 L Aoy
|- DOUGLAS-FIR SPECIES, UNTREATED, AIR-DRIED, STANDARD GRADE OR BETTER,
MENSIONAL LUMBER. |

PRE-BURN FUEL
MOISTURE CONTENT (METER - — DRY BASIS)
- CALIBRATION:  Cal Value (1) =12% Actua] Reading __ /&

Cal Vahe (2) =22% Actual Reading __ A2 v
Piece Length Readinegs Type
i _i, ft 202 195 /7. & 2EY
2 g f 1%.5 0. ] 17 Ayy
3 ____Hf
Length of cut pieces: inches Pre-Bum Fuel Average Moisture: \"-'7

Time (clock): ¢§ 1S Room Temperature (F): _ Z¢ Initials:___#3-2

j TEST FUEL

FUEL TYPEANDAMOUNT:  2x4 _ & axe S

CALCULATED LOAD WE GHT: ACTUALLOADWEIGHT: __¢J___ (2x4)
. " Pl (4% 9
FUEL PIECE LENGTH: 1 e _ 21 Totl

MOISTIURE CONTENT (METER — - DRY BASIS)

PIECE READINGS TYPE
PR 204 20.¢

1 Rl A S AR s
2 22.5 ~L2 5y Yy
3 19 % 5.7 0.5 s
4 20.2 /9.0 (925 Ao
5 21y 2.2 20. 1 Yxs
6
7
8
3 —
10

OVERALL TEST FUEL LOAD MOISTURE A VERAGE: 20. 43

Time (clocky: _0932 Room Temperature (F) __ 7~ Initials: __ A2 |

Technician signature: ﬁ”————J Date; 2- ¥ &3

QI N

r j+) .
0 P-8FB.0004 (Wacdstsve Fuel baad Informaticni dor. Efoctive date: (850772000 Page I of 1
2 -2 2,f




R

"M,W-T est Laboratories, Inc.
:‘. Feverion, OR (503} 643-3733

BN

| Run Notes
 clientyModel: gentl axd Home Fec e P Project # pg/-5- /- 3
Tracking Number: _ 92 5 : Run#: _<Q
- Dater _/~-29-¢3 Test Crew: A @ﬁu;'_}.
OMNI Equipment ID Numbers:
PREBURN

DESCRIBE OR SKETCH AIR CR THERMOMSTAT SET TINGS BELOW:

(SETTINGS MUST BE ACCURATE AND REPRODIUICABLE)

SECONDARY: fiw-d

PRIMARY:
{ rr0 2 chosed WEA_
N R —— TERTIARY: .
e _—
- - - —-— - . -
U I " FAN: felnd Aqé
_ J/
Timerr A clysed !
PREBURN SETTINGS AND ACTIVITIES
n , FAN | ADD | ADD
AIR (THERMO) CHANGES
TIME Ry SETTING | FUEL | FUEL | RAKE COAL | COMMENT
PRIMARY/SECONDARY/TERTIARY CHANGE | +WT. | - wWT.
g | Ted s, ),
ys~ | ' x
L -+
: TEST
TEST FUEL CONFIGURATION SKETCH START UP PROCEDURES
: (DICATE VIEW ANGLE) Top Sphccas BYPASS: AL S
— ,/ (LY FUEL LOADING__L{. 53 sec
Rear DOOR: cfes-d b, Lo sec
s de M } X [ £ PRIMARY AR: _R/f, oot~ ot/ wiss
Vicw J(_\-:l > ' 7[-{-/ Jéﬂz FA A_rj 3"/«“?

T4
l [ T
.DESCRIBE OR SKETCH TEST SETTINGS BELOW:
(SETTINGS MUST BF ACCLRATE AND REPRODUCIBLE)

PRDMARY:

[ AL
Sane @y -t —

Technician signature:

Control No, P.SELI 00013 {Run Notes.doc, Effective date: CRO7/2000

s

71-:"“3“{ S S8 opesle d edeo 'f'l'? G[L . f.-/},
dz:’if‘"- Closa VAV'L"A;HQ/JK' ﬂjb\ 2 Lps.

a'ab'm_af— et

OTHER:

A}. 3 s~ coed éecj

ve fo BF we. it [o,‘_).
J SECMARY:  fiee d

/

TERTIARY: pVaas

ot bl o,
Theme hrmed b /4’)44

FAN:

Date: __2-v~e3

0-23ef 2~y

Fage 1l of !



- WINI-Test Laboratories, Inc.

':Ow.,-ﬂon. OR  (503) 643-3788
; Supplemental Data EPA 5G/5H

'::C[fant/M(}deii Heosll ead fome Aol 0 rp Project No. pe/- 5 - 97 -3

"'-Trgcking No.:__ 925 Date: /-2%-43 . RunNo.: _2 Booth: __/
Test Crew: @0/9‘«3 Start Time: ys/0 _ Stop Time: ss: s

OMNI Equipment #'s:

Gas Anglyzer Train Leak Check:

| Stack: - ' Ditution Tunnel (Method 5G Only):
Initial: ;Wv{ Initial:

Final: a/—ﬂ( Final:

Calibrations: Span ,G/es €02 _29¢ Oz CO: /25 COuDT): 22£
: N2> Span | N2Span | N, Span | NzSpan | N2Span | NzSpan | Nz Span
Time @/ Eeor~

0O,

CO: oo | molo.0 |1l
CO | pow[r23 joor |12
C02(0T) | 0w | 1.2 | 0w 12

Stack Dismeter (inches): & —

Air Velocity (fYmin):  Initial: ___¢ st Final: __« s¢
- Sceaie Audit (ibs.): Pretest. __ .o Post Test: _ /20

Induced Draft: _ p.¢ %Smoke Capture: _ foe 7

Pitot Tube Leak Test: Pre: dg e 30 Post: Cov & 3¢

Flus Pipe Cleaned Prior to First Test in Series: Date: _/-272-23 Initials:_ 3.2
. Initial Middle Ending

o (i
A|l__Folin. Hg) 25 L€ 2¥. ¢S I A

Room Temp (°F) o 65 2/ FO
Technician signature: ol )™ Date: _2-#<3 '

Contrs! No. P.SFAOQ-0004 (Supplementai Data EPA 5G).doc, Effective date: 08/07:2000 Page lof 1
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Wood Heater Test Data

L 3 EPA Method 5H
umber
- Parn and Homa Teen Samgis At Cortrol Module Number: 21 ' ertiatiAsaumed Vakia s
T pdartaser ————— ) ) N
10 =P . . 0392 Ml & E i .
 \todel, TrTENG NUTTAT 7ic0 ) Tasl Water'y: Dituticn MW leAb-mal} 2958 ] va-td- CO2 (%) 0.034
) regt Ortee ey 1587 Ditution Tunnel Velocity Travess Data Tusnsl  |H20 (%) 400 Praferad inflel Semping Tels
:ﬁ“ tem. e, S paetl - b - i iy kgt 0.28
967-541-3 Paok Tube £3: 239 7 T T T R ¥ e L 1] e
Firoiact SUmost —— , : ; ; 1 0
" H- a3 Average Barsmetn Prossuse’ s il P o042 | ooee | ooz | ooz | oow i oo o2 | oomw H2e Fia Say
- [ | [ i : T
Tost Stat Tora: 123 Average Fue Vegture (9 bass %) 12.97 il Temp k] L 99: : L] ! 9 | 99 ! fr] 89 l 19 oF impinger llquid, Vic (g) RERE1
W - -
sing el it 8} 1 Ohdil Zquipment NumoHs: Srygen vaiues am calcgted by 10 3Card C arvereonaxides2) Signature/Cas; gﬁ———-— ,2 ~,Z,‘ -&7 5 Vowme of ‘Water Vepor, VWwind) M) | 3%
:
s T (431 4% Post-Tast Lyak Cheox. Q0SS g Molsiurs Sortent. Sws i cosa
Paticulae Sampling System Fucl Weigh Stove Flue-Gas Conditioos Stove Temperacured {oF) Dilution Tuene} Lsbornory
i ' | Dry Gas Meter | Sampke Train * mpiny ! i f : : : | v | ! .
H ” ) v a3 3 gerExt | Hot Bax i \ . : ! &P Viosity | _ i Abiert
Sarmple Rat: Orifice H Proportonad : Seak R W et Ch Draft Pr : Temperscas A e Fuael . Surfae i
Sty Gus Mt Rewding "ef) i retm) = I nee - ;;‘ ) T amp crature Vumggmdm;_ 'rump“-:;ntm ! Tuw(;m: (":)‘&“ “ob1y g (.:KM:::" i Ol CO2 (%) i CO (%) ‘mpm P Fircbox Top | Fircbox Bonom| Fircbaz Back. ] Fiechor LeRt | Firehox Righ t - Tempernure (F) | Presrure )(mlml m: I COI () ‘remp;.;n«
i ' : 1 . m e
7 i ' m T !
163,500 //A- 0.18 W 78 ¢ P 28 215 % ag1s p 185 20 | o7 14 27 130 209 217 06 308 226 83 oo | -4 | oass 59
166.420 I opzez o 037 - ! 1000 81 2 .- 241 213 €3 oM | s 22 | o4 182 04 133 248 243 29 ] 288 b3 $5 003 | 040 | o2 68
| : :
170,134 o3 i 632 T oay e ] I s3 7 20.8 05 o0z | %E 45 042 204 195 136 219 227 29 253 228 97 0.038 040 0540 8
173750 032 | 68 9.6 a7 2 i 64 . maz2 194 4 oo | 93 115 0.2¢ 397 9.3 270 203 220 o 232 251 128 0.038 040 2.085 62
[ ireaso 0510 0.56 910 ] 2 T 238 17.2 22 -0.064 ‘33 125 0.18 458 8.7 344 206 244 208 w2 26 153 5030 040 2470 70
183.360 0.50% 0.73 Y 93 2 6% 238 14.3 -23 -0.082 47 111 0.27 432 9.5 358 k1| 279 Fi 319 273 154 0.038 040 208 n
189.010 0515 087 950 N 2 6 242 128 -2 0067 | 33 113 0.63 a2 92 364 189 an 72 43 289 153 0.038 040 1.9 =]
134,110 ese 686 " a2 36 2 &3 233 105 22 0058 | 98 108 039 4 9.7 3t 1 351 7 an 309 149 oo | -040 1878 73
194.030 0472 062 ey 96 2 ! 52 236 83 -7 ek | 03 105 0.22 409 101 385 182 Iy 3 392 an 156 0.038 040 1773 5
201.870 | pam 052 ‘918 %6 2 ! 62 27 13 16 0087 ] ws 10.2 618 402 10.4 158 133 412 = I 401 133 144 0.038 -0.40 1.708 74
208 680 8481 0.5% T ats 9% 2 i & 21 53 14 coss | 108 10.3 017 389 183 857 198 432 1 418 343 141 ame | 40 1520 m
213,250 0457 G " g4 % 2 | & 230 5.0 £ -D.081 125 7.2 0.37 us 17 306 138 “8 w 430 o 132 038 040 1030 15
i .
217.500 0.43% 0.8 " 1009 95 2 I 2% 44 .08 -0.041 Wy 59 058 250 155 251 203 443 323 434 n2 118 Bo3s | -040 0.740 75
711090 0.359 047 " ars [ 2 | s8 238 4t 0.5 0020 155 44 1.98 215 157 215 202 425 308 a2t 14 161 0038 040 0420 7
223,850 o277 a4 " 1061 LY 2 ! &4 236 39 -02 -0.025 187 Y] 239 204 156 185 203 417 203 406 200 ] 0538 -0.40 0330 1
228.370 ¢251 0.1% 1074 92 2 | o 240 1 =33 0023 157 40 235 191 151 169 133 199 272 381 % | .86 0.038 -0.40 035 n
228.930 o236 | o " 1024 as 2 & 23 38 0.8 0,022 16.0 L 2.26 177 183 158 187 268 758 364 267 9 0038 040 0.260 74
231.200 9221 | om 1099 91 2 ] 234 23 02 -0.021 155 42 241 176 152 151 180 u2 24§ T 253 K 0.038 g0 0353 T
2131710 st | en 1042 92 2 | 82 241 32 a1 0020 15.7 40 233 73 15.8 45 174 a2 s 3 242 s .| o0 040 0,300 70
235070 0236 812 7 109.9 32 2 ! 63 233 31 -21 ~.020 157 4.0 z.37 169 15.7 140 188 306 prtd ur 2 i) a8 0.038 L 40 o508 7
238,180 6211 0.12 T %s 3 2 | & a2 30 8.1 oo | 189 38 237 166 16. 141 167 293 0 s 1 g8 0.038 g0 250 69
240,350 0247 ! o 899 %0 2 &3 243 29 0.1 00 | 158 38 243 162 15.7 140 167 285 218 208 2 & 0.038 040 0285 69
242500 021 | o " 1036 %0 H &4 235 27 02 a0 | 158 4.0 257 161 153 137 167 270 m 299 217 8 0.038 040 9280 69
244,550 0218 0.12 ERTIY 89 2 [T} 235 26 0.1 soa | 1 6.2 128 167 133 139 158 259 o7 295 212 a7 0.038 840 945 63
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Wood Heater Test Data

intialiAssumed Vaiues
EPA Method 5H
Fah and Home Tecn Sample Rate Cortrol lagerss Nurogr; 20

9 2%, 0.034
PR Arbiet €02 (%)
: Dauticn  IMW (Ibdt-mo Prefened rdisl Samping Rte 0.2%
5 400 (rricusie)
Turel  {H20 (%)
Taton
— Tomesd Sl
Sios Model, Tracng Meoer: i T Wetwe e oz Velocty Traveris Data e 72 e Faa Sus 1’
. a o . 1587 Drition Tunnal Velocs . PT i 5.
Stove Typa (Sol. rat. o pedgly: —__%L___ - Orfice s N -i______‘_ — s | P - -0 [Tee Imgingsr ligutd, Vie (g) o5
Project ; S6l-5c1.3 Pod Tuwe o 033 P13 : . I 0544 . 0.042 : oF sciewade Vokime of Weler Vapor, Wwisid) t3) 206
30-Jan33 o 2858 | 0% - i g9 93 ;
Test Dty Avarage Dacometne Presiury L. 0047 0022 | i . Bws
1143 19.97 B I I u LI, B ~ 222 Pl ‘ Morsiure Come Laboratory
Test Stant Timg: VAVECAQE Foni \doistirg 1oy Saaiy g : ¥ Temg | ] B /3{/2_—_ Dilution Tunng]
B N " Dnte: - .
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p ; - £ ! e mEy - .
Rucorang e mmses o TR o Grzen iy Sted 20 * C!'!’Uﬂﬁvﬂd"-crbﬂ"monunduz shTesi Leak Check: 00084 Stove Temperanres (oF] . . dF Veloaty Staric Presruare CO2 (™) Tenparmans
Totsl Saping Tere (meceps): 4% Pa ) ) ‘;‘:}:‘ Tepersaxe {F} | Prussere )f"""' (inches we) ®
—___—_—____‘_—._ N . e,
— Lef | Frcbox Bight | o 0 e 75
+Gas Condirions | Lot Back | Fochor ) 9200
- : - axt | AP bt Top | Fichos Botom| Fircha . u " 0.0 o 3
i Sk Rt ! ovifee i o ot | Dy Gas Mas | s = | Weghe Chane | Trag g, oM Tmm | R | 1w ] ms 17 0.038 40 iy
h 1 ooy : N k I a 15 )] 7 1 - -
Eapred Tame Bey Gus Meter Resdngien | fehn} ; (nchey we) , Rate ) ] qu:;;nre Iv t;nh‘, Tmp{;)rdun I T ¢ (ths) I (By) {mches "} caz 119 152 18 7 166 = 018 Q40 o2 2
/ !
. : 195 1 " X 12
. 1 148 182 161 ) Q183
) Tasr0 [ o | oo | “asr o [ 2 s | 10 oo Boe T ag e | o 19.6 " - 184 m - " 0.038 s Py 7
T : 143 - 156 .40 -
360 75550 [ oire | oce | "5 I I s 242 09 1) 0ote  3p 188 = 10 113 . asd 4 a7 - 0.038 4 oo 72
; - ‘ | 134 153 40 -
3%0 217.210 a2 | ger |~ ers L [ e |z ez | T3 013 12 204 — s 112 - s | a2 " 0.039 @ — =
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o 20 279.560 19 1 poe | 147 I e [ 2 [ 241 81 ] L Y 12 - 194 o 147 .- = 84 o038 > 0145 i
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Wood Heater Calculation Data
EPA Method 5H

@ 3 - —_— Burn Rate (dry kg/hour) = 1.00

Manuiacturer Hearth and Home Tezh

- yoce/Tracking No . 7100 FP
Test Date 30-Jan-03 Emission Rate (grams/hour) = 1.54 .
Project Hamier: 061-5-41-3 '

Note: When using the CO2 tracer-gas method, 1/Cf (by tracer gas) = Si

J—
_— . Of by carbon Qf by tracer Volume | .-, . .
opesTowirinse)| CQOTIIY |rovoviin || e | (S | G (VS s S Ve gt | e |
141.4 11.6 0.086 Woodstove Type H

102 136.7 16.8 0.059 2825 4,227 100.0 0370 | Yhes1=cat,2=ncat, 3=pellet 2
10.9 139.5 158 0.083 3.435 .0.204 947 . | 0.324 EPA's Hydrocarbon Constart (%) 132
14.6 1358 240 0,042 3.333 0:211 98.6 0.748 Fuel Data , } o

21.5 133.0 22.8 0.044 4675 0.194 83.0 0.665 . Test Charge (as fired ibs) - 218
24.7 1329 24.0 0.042 4,559 0200 96.6 0.733 Average Moisture (% dry basis) 19.97
216 133.0 23.0 0.044 4670 | .0.195 95.0 0.672 Average Moisture (% wet basis) 16.65
24.0 133.4 22.8 0.044 4615 0.201 98.2 0.661 .

19.2 132.6 221 0.045 4436 | 0194 95.7 0.618 Run Parameters ‘ - ) -
18.6 134.0 220 0,045 4364 0198 97.5 0.615 DGM initial reading (ef) - - 163600
18.2 134.3 26.7 0.048 4337 0:197 97.4 0.548 . DGM final reading (o) - 261,545
13.8 1353 18.8 0.053 4120 - 0199 98 .4 0.449 - Pb {inches Hg) . ’ 28.59
105 . 1369 16.5 ~ 0.061 3.830 0.204 100.9 0.345 , Tm (avg oF) 90.02
53 | 1390 117 | 0086 3240 | 0187 .| . 976 | 0473 .. dH(avgincheswe) - 0.21
35 139.2 10.4 . 0.098 2.504 0.215 106.1 0.138 vm (scf) " 116.485
53 139.5 11.1 0.090 2272 -0.218 107.4 0.158 Qf by carbon batance (avg-éﬂscflminute) 587
1.8 140.0 g1 0.109 2.322 0.209 102.4 0.107 Analytical Data .

3.4 140.2 10.6 0.094 2.062 0.226 109.9 0.145 Probe/Front Wash {mg) - ' 443
1.8 140.4 9.4 0.1086 2.281 0.214 104.2 0.113 Ftont Filter (mg) . 61.8
1.8 140.6 9.6 0.104 2.140 0.227 100.9 0.118 _ Impinger PM {mg) , 299.1
1.8 140.6 8.6 0.105 1.914 0.169 96.5 0.117 Back Fiter {mg) 103.9
18 140.8 9.1 0.109 1.872 0.206 88.9 0.107 Total Weight (mg) 509.1
35 1409 |- 9.1 0.110 1.657 0.214 1036 | 0.106 - Emission Results .

1.6 140.8 95 0.105 1.957 0.215 103.9 0.116 , Cs (9/dscf) 0.0044
31 140.8 9.3 0.108 1,933 0.204 $8.3 0.110 ER (g/hour) . 1.54
3.2 140.8 9.1 0.110 1.970 0.213 1026 | 0107 _ ' '
.7 140.9 9.3 0.108 1.997 0.219 © 105.5 0.110

17 140.9 9.1 0.110 1.909 0.206 99.3 0.106

5 it NG, p-551.0005 (5H Emissicn Caleulations).Xls, Efective Date; 7/11/2002 Page 1 of 2 ' Run 3 low.xis
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Test Laboraicres

| T
i 280 135 1.00 3.4 140.9 91 0.110 1.914 0.211 101.8 0.107
290 13.5 1.00 1.8 140.9 95 0.105 1.941 0.213 1025 0.116
300 135 1.00 1.9 141.0 8.9 0.112 1.959 0.206 99.2 0.103 .
L5310 135 1.00 19 141.0 8.8 0.113 1.904 .214 102.6 0.101
520 135 1.00 2.0 140.9 8.6 0.117 1.953 0.221 106.0 0.095
330 13.5 1.00 0.0 141.0 83 0.121 1.907 0223 | 1068 0.088
340 135 1.00 2.1 141.0 8.3 0121 .. 1876 .| 0227 . 108.3 0.088
50 135 1.00 4.1 141.0 8.1 - 0.124 1.827 0.221 105.3 0.084
360 135 1.00 2.2 141.0 8.4 0.119 1.860 0.230 109.4 0.091
370 135 1.00 0.0 141.0 7.9 0.127 1693 0.201 957 0.080
380 135 1.00 2.2 141.0 7.7 0.131. 1584 | 0.201 95.6 0.075
350 135 1.00 2.1 141.1 7.4 0.135 1.565 0.205 97.5 0.070
400 135 1.00 2.1 141.1 7.0 0.144 1.625 0.220 104.7 0.062
410 135 1.00 2.2 141.1 6.7 0.149 1.429 0.206 98.0 0.058
420 13.5 1.00 2.3 141.1 5.9 0.169 1.474 | 0220 104.6 0.045
430 135 " 1.00 0.0 1411 6.1 0.163. .- | 1.183 0.200 95.3 0.048
240 13.5 1.00 2.6 1413 6.4 0.157 1.192 .0.194 92.7 0.052
450 135 1.00 0.0 141.3 .55 0.182 1.279 .0.201 96.4 0.039
460 13.4 1.00 2.1 141.4 55 0.181 1197 | 0218 103.9 0.039 -
470 13.5 1,00 1.7 141.3 5.5 0.178 1.265 0.229 109.0 0.041
480 135 1.00 1.7 141.3 55 '0.182 1174 10.209 99.4 0.039
[ 430 13.4 1.00 1.9 141.4 8.7 0.149 1169 | - 0.213 101.4 0.057
herages/Totals | 13.6 1.00 5.9 139.4 11.4 0.106 2378 7777////4 1010 0.207
“Mtrot No, P-SS1-0C06 (SH Emission Calculations).xls, Effective Date: 7/11/2002 Page 2 of 2
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<t Laboratories, inc.

Final Laboratory Report - Method 5H
Dilution Tunnel Particulate Calculations

"'r.(::;ient Name: Hearth and Home Tech. Equipment Numbers: Run No.: 3

77 Model: 7100 FP Date: _01/30/03
prgject No 061-F=41-3
Tacking No.: 425

pARTICULATE COMPONENTS

f Sample Component Reagent Filter = or Weights
ol Volume, mi| Final, mg | Tare, mg [Blank, mg'mi|Farticulate, mg
. '________.——— N
A. Front filter catch Filter M160 681.5 6157 61.8
B. Rear filter catch Filter C836 224.2 1203 103.9
[
C.. Rinsz of probe and filter assembly (FRONT} Acetone 145 93803.5 95759.2 0.0000 443
D. Rinse of Impinger Set Distitled Water 375 213250.7 | 2131289 0.0000 121.8
E. Rinse of Impinger Set Dichloromethane; 150 106034.2 | 105971.6 0.0600 626
inse of filter assernbly and gas train (BACK } Acetong 175 939331 93818.4 . 0.0000 114.7
Total Particulate, mg : 509.1 ;
Component Equations: |
A. Front filter catch - Final (mg) - Tare (mg) = Particulate, mg :
B. Rear filter catch Final (g} - Tare (mg) = Particulate, mg 4 ‘
Rinse of probe and filter assembly (FRONT) | (Final, mg - Tare, mg) - (Blank, mg/m! x’VﬁGﬁ]eTm]) = Particulate, mg
D. Rinse of Impinger Set (Final, mg - Tare, mg) - (Blank, mg/ml x Volume, ml) = Particulate, mg
E. Rinse of Impinger Set (Final, mg - Tare, mg) - (Blank, mg/ml x Volums, ml) = Particulate, mg
i~ of" filter nssembly and gas train (BACK )| (Final, mg - Tare, mg) - (Blank, mgmt & Volume, ml) = Particolate, mg

CONDENSED WATER Weights - ‘z
IMPINGERS Final, g Iniial, g | Net g
1 775.6 645.4 130,2 7
2 593.4 568.1 253 |
3 544.8 542.2 26
| 4 868.4 845.0 234
TOTAL, g: i81.5

Analyst 4357 )~ Dat: 2-2f-273

. B :
i ™ SSD-0003 (SH Latoratory R eport)ats, Etfective Date: 31472002 Page 10f 1 _ Lab nn dds i
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" OMNI Environmental Ser . Jes, Inc.
OMNI-Test Laboratories, Inc.

peaverton. OR  Phone (303} 643-3788

EPA Method 4 Analysis Worksheet
- CIienthocation: Yeonidh o Bome fock  Frow £ Project #: ccr-s-w-3
ﬂf | '_Test Date. _/-%-03 Test Crew: B L avss Run# S
'.-'-.lsarnple Train #; A Assembled by: & Daus Cleaned by: 3.~
| § r‘f Filter Identification
: .. - | Front Filter  1st Filter # m ¢y Back Filter  Ist Filter # ¢stg
; " “|2nd Filter # _ R 2nd Filter # ___
1 Firer s - 3rd Filter #

|

: . : ' Gravimetric Analysis—Condensed Water
i
t

°| Impingers: ] 2 3 4 Total By

‘  Final:

235.¢ 593.9 Svv. 85 58 v

Initial: | L5 AR SYA 2 §49s.¢
A | Net Weight :
| 1 (grams): /30.2_ 25.3 2.6 239 V/Zf/-b’/

.. ;, . - —

.:_'_C"“’ml No. E-SFJ-0004 (EPA Method 1 Analysis Worksheet).doc, Effective date: 08/07/2000 Page [ of 1
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OMNI-Test Laboratories, Inc.

Beaverton, OR  FPhone (303} 643-3755

FUEL DATA
Client / Model; Yesll-od Home fed 100 177 Tracking #: Y25 Project #:_06/- 8- - 3
Date:  /~37-23 Test Crew: is@ﬁ vy Run#; 3

OMNI Equipment 1D ¥:

FUEL LOAD PREPARED BY: & ¢_)Ae
FUEL: DOUGLAS-FIR SPECIES, UNTREATED, AIR-DRIED, STANDARD GRADE OR BETTER,

DIMENSIONAL LUMBER.

B PRE-BURN FUEL
MOISTURE CONTENT (METER — — DRY BASIS)
CALIBRATION:  Cal Value (1) = 12% Actual Reading _ /2 wap vp ok
Cal Value (2) =22% Actual Reading _ 22 ' - 71
. [t -
Piece Length Readings Type %
I 5 (9.2 22y 233 ey [ Zos| ot
2 _& _f - X 2L 23.4 Ry .
3 e B 2 23] orve
G
Length of cut pieces: - inches 2?’- y fbs Pre-Bumn Fuel Average Moisture: ,23[
Time (clock): _ 7425~  Room Temperature (F): __ 22 Initials;__ £z
. TIEST IFUEL
FUEL TYPE AND AMOUNT: 2x4 ax4
CALCULATED LOAD WEIGHT: ACTUALLOAD WE]GHT fgp (2x4)
: - _All (4x 4)
FUEL PIECE LENGTH: /7 - _ 21 Totl
MOISTURE. CONTENT (METER — — DRY BASIS)
PIECE ' READINGS - IYPE
/%
1Al 22 188 Yey
2 /129 /7.2 /5.8 A4
3 20 - _ 197 /2.3 Yxy
4 20.5 202 20.4 7=y
5 9.5 L./ 20 3 Yrz
6
7
8
9
10
OVERALL TEST FUEL LOAD MOISTURE A VERAGE: {17.9F
Time (clock): __()9/5 Room Temperature (F). _ 2 Initials: _ 2372
Technician signature: _#3 . Date: 2. o3
Control No, P-SFB-0004 (Woodstove Fuel Load Information).doc, Effective date: 08/07/2000 Page 1 of 1
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g gverton, OR  (503) 643-3788

1-Test Laboratories, Inc,

Cﬁenmodeli ﬁﬁ,ﬂ ang Homer 75(';4

racking Number: _ #25™

MNI Equipment ID Numbers:

ESCRIBE OR SKETCH AIR OR THERMOMS
(SETTINGS MUST BE ACCURATE AND

Run Noteg
270 AP

Project #: o¢s-3-y7-2
3

Run #:

Test Crew: A MDaeo

T

PREBURN

REPRODUCA

AT SETTINGS BELOW:

BLE)

RIMARY: . SECONDARY: _Fixed
' [ tt02 closed grea
i S TERTIARY: AR ‘
W )
ond Tt o s — FAN: ons Hal
) 7
Timee Ar clhsed
PREBURN SETTINGS AND ACTTV[E IES
FAN ADD | ADD
11 AIR (THERMO) CHANGES [ ’ : j
e TvE TR SETTING | FUEL | FUEL | RAKE COAL COMMENT
Jis PRIMARY/SECONDARY/TERTIARY CHANGE | +WT | - Wr
7‘*‘\1 5:/%7 .
i P S
ST FUEL CONFIGURATION SKETCH START UP PROCEDURES

RIBE OR SKETCH TEST SETTINGS BELOW:
YMUST BE ACCURATE AND P.E.“RODUCIBLE)

S$Ame ay /“w-f-/

(NDICATE VIEW ANGLE)——— Taf? Spaces Jd BYPA

Ss: . _pNA

DOOR: c/o.&:.,! L. L0 Sec,

PRIMARYAIR:,L/;, o= vl W55 Mo

oF dehl-y b S

Sf'ﬁ-’c! IZ-"m:'J Avr pposemd wodpur

A~ S['Jo e o fu//v_ c7::‘:(! [

By

2 hours avhmakelly
L ¥

}Lfr

~n3

€™ FUEL LOADING 4, 37 s
o</
[2eni™ Se
—t
OTHER:
AF 4S] e
Rf Jy)”l.v-—-:d
& 0 1 SECONDARY:
doe b g’wa]L[ Lv_S_g
TERTIARY:
FAN:

Technician signature: #5 Q_;

L\‘!'\’ Oﬂ f{j)r’. /;,J,l 7L
The~r éma/j— J/{,‘/_

Date: 2. -2 2

PSrak. G003 (Run Notes).doc, Effective date: 08/07/2000

2345t 2y

Page 1 of ]
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-Test Laboraiofies, Inc.
verion. OR  (503) 643-3788
| Supplemental Data EPA 5G/5H

lient / Model: Yes- M on) Howa ik 300 7 Project No.iges- s - 91 -3
cacking No.: _v2 5~ Date: _+ %23 Run No.:_ 3 Booth; __ 7

est Crew: B Oy Start Time: _//'23 _ Stop Time: /?'35
MNI Equipment #'s:

as Analyzer Train Leak Check:
Stack: Ditution Tunnel (Method 5G Only):
Initial: ;,.Z Initial:
Final: /q/"h( Final:

alibrations: Span Gas €O _9.94 . Oz CO: 423 CO(DT): /2¢

N2 Span | N2Span | N2Span | NaSpan | N;Span | NzSpan | N Span
& EoT

00 2o 0.0 | TF
g.00 1423 |00l ] 22

P

oa0 |fae |00 ) 123

k Diameter (inches). ___ &~ e

elocity (fymin):  Initial: _£ %0 ¢4/ Final: < 50 [l /o
ttale Audit (Ibs.): Pretest: _ 1z 4 Post Test: ey

lduced Draft:  2.¢ %Smoke Capture: __ /00 2
Tube Leak Test: Pre; ¢ o e 3.2 ' Post: _Co & 312

Pipe Cleaned Prior to First Test in Series: Date: /-2 2.¢3 Initials: A2~

Initial Middle Ending
(in. Hg) 24.C0 2+ 59 2f S
| Temp (°F) 67 20 PGy
 Nician signature: _ 5,70~ Date: _2. -3 |
P-SFAQ-0004 (Supplemental Data EPA 5G).doc, Effective date: 0&/07/2000 Page 1of
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Woced Heater Test Data
EPA Method SH
e and rome Tecy Saraple Rats Control Module Nure e 7 IndisVAssumed Voioes
7100 7R Test Msiery: 0392 Orhaion  [MW (184D-mo) 86 | Ambied £O2 (%) oaM
neat Ofice AR EE 1.887 Dilulion Tunnel Veloctty Traverss Data Tunesl  [H20 (%) cog P r"::‘;‘f"';?*‘i Rme R
T 515413 “Paal Tuoe Ca: L] Z e P2 L P3| P ps | ms mro RS :
Test DaE: 3t-Jed Aversge Baromeinic Frezsue 738 el dP C pom A TR T ooa | sz cow | poz 2o 1282 Fius G
Tost Slact Tome: 19 Avarags Fusl Mosturs ey asa sy, 2172 indial Temp 1 L w | e e 11y 179 179 " oF sctminas mpinger quid. Vic ig) I es
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Wood Heater Calculation Data
EPA _Method 5H

Burn Rate (dry kg/hour) =

4 4.88
Hearth and Fome Tech )
7100 7P ,
 Date 31-Jan23 Emission Rate (grams/hour) = 16.42 .
061-5-41-3 _
Note: When using the CO2 tracer-gas method, 1/Qf (by tracer gas) = Si
Dilution Tunrel Veloolty | £ 1 ooy 4o Qfgl::;zo” Ctnew of b;at;“e' 11Qf by tracer S\;?:;Tez Si * Volume| Proportional | "o\
(feel/second actual) : (sct/mincte) (scffminute) (scfiminute) :gas {Si) (dsch) ::»a_amp}ed Sarmple Rate _ A
7 1252 247 0.041  Woodstove Type _ :
14.4 1.00,.. 246 128 8 318 0.031 1215 | 0.049 100.0 0.272 _ Yhe>1=cat,2=ncat, 3=pellat 2
15.0 1.00. 303 123.5 31.3 0.032 1.492 - 0.047 a7.6 0.262 . EPA's Hydrocarben Constant (%) 132
15.2 1.00 28.0 1221 30.9 0.032° 1.484 ' 0.047 99.% 0255 Fuel Data }
15.2 1.0G . 27.0 121.8 303 0.033 1.487 < 0.048 100.3 0.245 Test Charge (as fired Ibs). 2249
15.2 1.00, 28.4 1217 30.7 0.033 1.398 1 0.048 96.9 0.249 Average Moisture (% dry basis) 21.72
13.2 1.00, 27.4 124.7 29.2 0.034 1.449 0.047 89.4 0.225 Average Moisture {% wet basis) 17.84
15.2 1.00 29.7 122.2 2580 0.035 - 1.400 0.048 100.8 0.221 )
15.1 1.00 21.9 122.4 28.6 0.035 1.232 0.043 $0.8 0.216 Run Parameters ) ~
151 1.00 211 122.8 28.3 0.035 1.241 0.043 93.1 0.210 . DGM initial reading (cf) B 262.200
15.0 1.00 209 1231 27.2 0.037 1.271 0.045 96.9 0.134 DGM final reading (cf) f 322,410
14.9 1.00 20.2 1241 27.6 0.036 1.298 0.048 1026 0.200 Pb {inches Hg) 28.39
14.8 1.00 12.5 1249 27.3 0.037 1.369 0.050 106.0° 0.195  Tm (avg oF) 81.68
14.7 1.00 136 1258 257 :0.039 ) 1.350 . 0049 105.2 0.173 dH (avg inches we) 0.2¢
14.6 1.00 11.9 126.6 250 0.040 1.477 - 0.048 97.7 0.163 vm {scf) 27.457
14.8 1.00. 111 127.2 26.3 0.038 1.280 0.050 106.3 0.181 . Qf by carbon balance (avgldscf/minute) _ 17.81
14.5 1.00 10.5 127.6 248 0.040 1.359 ' 0.052 108.2 0.161 Anaiytical Data R
145 1.00 53 128.0 246 0.041 1.065 0.043 91.1 0.158 Prcbe/Front Wash (mg} . 86.6
14.5 1.00 8.2 128.1 25.5 0.039 1.166 0.047 100.5 0.170 Front Filter {(mg) 137.0
14.4 1.00 9.2 129.0 255 | 0039 1.293 0.051 1071 0.169 Impinger PM (mg) 107.8
14.3 1.00 6.1 129.3 26.3 0.038 1.163 . 0,046 86,7 0180 Back Filter (mg) Q0.4
143 1.00 6.2 129.6 26.0 0.039 1327 | 0.050 106.5 0.176 _ Total Weight (mg) 471.8
. Test Completion Neo Data Yet No Data Yet No Data Yel .} Np Data Yet | No Data Yet |} No Data Yet [No Data Ye! Mo Data Yet | No Data Yet |No Data Yet Emission Resuits '
F‘_Mher Data Input No Data Yet No Data Yet No Data Yet | No Data Yet | NoData Yet j No Data Yet [No Data Ye; No Data Yet | No Data Ye! |No Daia Yet Cs (g/dscf) 0.0154
IF”“hef Cata Input No Data Yet NoDataYet | NoDataYet | No Cata Yet | No DataYet | NoData Yet [No Data Ye| No Data Yet | No Data Yet [Na Data Yet ER (g/hour) 16.42
PlemgesTotals | 14 1.00 178 | 1254 | 216 | 0037 | 1308 77ZZZZZ% 1002 | 0204 |

g O o .
" No. £-881-0008 (5H Emissien Calculations).xls, Effective Date: 7/11/2002
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bM'N].Test Laboratories, Inc.

Final Laboratory Report - Method SH
Dilution Tunnel Particulate Calculations

Client Name: Hearth and Home Tech. Equipment Numbers: Run No.: 4
Model: 7100 FP ' Date:  01/31/03
Project No.: 061-F-41-3
Tracking No.. 425
PARTICULATE COMPONENTS
e " .
Sample Component Reagent Filter 2 or Weights
Volume, mi| Final, mg | Tare, mg |[Blank, mg'ml|Particulate, mg
A, Front filter catch Filter Ml61 753.1 616.1 '137.0
B. Rear filter catch Filter C837/C838 332.1 241.7 90.4
C. Rinse of probe and filter assembly (FRONT) Acgtone 230 1159326 [15846.0 0.0000 86.6
D. Rinse of Impinger St Distilled Water 273 99643.1 99621.2 0.0000 219
E. Rinse of Impinger Set Dichloromethane 150 109805.2 | 109798.2 0.0000 7.0
F. Rinse of filter assembly and gas train (BACK ) Acetone 130 Il0623.6 109944.7 0.0000 78.9
Total Particulate, mg ; 421.8
Component Equations:
A. Front filter catch Final (mg) - Tare (mg) = Particulate, mg
B. Rear filter catch Final {mg) - Tars (mg} = Particulate, mg
C. Rinse of probe and filter assembly (FRONT) | (Final, mg - Tare, mg) - (Blank, mg/ml x Volumerinl) = Particulate, mg
D. Rinse of Impinger Set (Final, mg - Tare, mg) - {Blank, mg/ml x Volume, mi) = Particulate, mg
E. Rinse of Impinger Set (Final, mg - Tare, mg) - (Blank, mg/ml x Volume, ml) = Particulate, mg
F. Rinse of filter assembly and gas trzin (BACK }| (}inal, mg - Tare, mg) - {Biank, mg/m} x* Volunie, ml) = Pér&iculata, mg
CONDENSED WATER Weights
IMPINGERS Final, g Initial, g Net, g
1 710.0 644.9 65.1
2 576.2 568.0 8.2
3 542.8 5422 0.6
4 899.8 890.8 9.0
TOTAL, g 82.9
Analyst AR5 ) ™ Date: 22427}
Sy Conrel Ng. . : . Lab run 4ds
= No, P-$5D-0003 {5H L sboratory Reporti.ds. Effecive Dste: 31472002 Page 101 1
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il . )
OMNI Environmental Ser .. Ces, Inc.

WNI-Test Laboratories, Inc.
peaverion, OR  Phone (503) 643-3788

EPA Method 4 Analysis Worksheet

. Client/Location: fewtl an] Home fech 3o Fp Project #: g¢/-3-%r- 3

3_':3;_"-,-95t Date: __ ~3/-¢3 Test Crew: .2 Run# Y%

3 gample Train # _A Assembled by: _ a0

i d ’”’— Filter Identification
.

| Front Filter ~ 1st Filter # mu¢/ Back Filter  1st Filter # €533

L 2nd Filter # __ 2nd Filter #

I 3rd Filter #__ 3rd Filter #

Gravimetric Analysis—Condensed Water

. {Impingers: 1 2 3 4 Total By
Final 200 | S22 | §128 | g594
ial
e 0197 | Stso | syur | Sy
Net Weight
1| (grams): 5.1 T N 0.L 0 2.9 Yoo
%irol No, E.SF-0004 (EPA Method 4 Analysis Jfbrksheer).doc,‘gjjacrfve date: 08/07/2000 Page 1 of 1
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IN -1 eSt Laboralories, Inc.
verton, OR  Phone (503) 643-3738

FUEL DATA
Client / Model: Aﬂv[{ and Mome Lok 2AC)F Tracking B wls™ Project #: 06/ - 5. ¥/ -3
Da[g: VARIAY S Test Crew: g5 ﬁﬂu-_} : Run - f;/

OMNI Equipment [D #:
-uEL LOAD PREPARED BY: /3 {Dagu. s

1. DOUGLAS-FIR SPFCIES UNTREATED, AIR-DRIED, STANDARD GRADE OR BETTER,

'@  [MENSIONAL LUMBER.
T PRE-BURN FUEL
= MOISTURE CONTENT (METER - - DRY BASIS)
‘ CALIBRATION: Cal Value (1) =12% Actual Reading _._ /2
Cal Value (2) =22% Actual Reading __ 42,
Piece Length Readings Type
1 J_f 19 _2e.A (3L 25
2 _¥ 8 23& 23 % 293 2¥7
3 ft
Length of cut pieces: inches Pre-Bumn Fuel Average Moisture: PR
Time (clock): _0%¥S_ Room Temperature (F): 78" Initiais: ForE

_ TIST FUEL
- | FUEL TYPE AND AMOUNT: x4 7 4x4 >
CALCULATED LOAD WEIGHT: ACTUAL LOAD WEIGHT: o (2x4)
. B 229 (4x 4
| FUEL PIECE LENGTH: /7 . 22. %  Total
MOISTURE CONTENT (METER - - DRY BASIS)”
PIECE READINGS TYPE
245 AL 238 :
1 i A5 A Tx
2 /. 20.0 /9.7 >
3 2.4 A5 2%, \hld
4 2LL 22./ ot 7 Y
. 5 2¢./ 20.9 AL *F/ : _ Yy
| 6
: 7
8
; 9 .
; 10 -
OVERALL TEST FUEL LOAD MOISTURE AVERAGE: _2 . 2.2
%)
; Time (clock): _ (0875 Room Temperature F) ___ 2 Initials: __ {0 7L

Technician signature: _#3 ﬁ-—"— Date: _2-7=?

irol No, P.SFB-0004 (Woodstove Fuel Load Information).doc, Effective date: 08/07/2000 Page lof 1
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(o

1-Test Laboratories, Inc,

peaverton, OR  (503) 643-3788 o
_ Run Notes
client/Model: HerdladHome tech 2t Fo? Project #: _¢6/-5-%- 3
-~ Tracking Number: Y215 Run# ¥
ik Date: _ /- 3i-c3 Test Crew: 654 )g i
- & . oMNI Equipment ID Numbers:
g | PREBURN

pESCRIBE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW:
: (SETTINGS MUST BE ACCURATE AND REPRODUCAEBLE)

F  pRDMARY: SECONDARY: Ay d
% 1 ( F. /;/ aﬁ?!—-’

; : TERTIARY: rent

; ] Jimer? A was ppe—

| T 7

|

PREBURN SETTINGS AND ACTIVITIES

1 FAN [ ADD | ADD
¥ AIR (THERMO) CHANGES
¥ | ™E | pROMARY/SECONDARY/TERTIARY | SETTING | FUEL | FUEL | RAKE COAL | COMMENT

CHANGE | +WT. | -WT.
,M ]_«:aqz .Sc/;['j

Y5~ ' - I
D———
/- = ]

3 TEST

j ' TEST FUEL CONFIGURATION SKETCH START UP PROCEDURES

iE (INDICATE VIEW ANGLE) Tep sfﬂcﬂ‘s BYPASS: AMA . o

= Tonm —r - FUELLOADING__ &, 99 sce
i f DOOR: _chooed Sy 55 sec
Reaz PRIMARY AR: _§ /]y tbpe~ &/ S:ce,
:,-L__‘ > _ Ne q:ﬁCJ—,eLI-s ~Ade.
/ ! J Xj 7q o le OTHER: Zinet2 A ?de-v’
A]’ 3‘ —y ([4*‘]:!

)|  DESCRIBE OR SKETCH TEST SETTINGS BELOW: Ree Rl Joakcbecd Lol @ R

i OETTINGS MUST BE ACCURATE AND REPRODUCIBLE)
. g PRmLmY SECONDARY: _ [} eed

g b

3 J’_H oy?e~"

4 Jﬂ TERTIARY: _nA

FAN: Ons brusd

; /

;ﬁ Technician signature: M—-—"—-— Date: _2- 2‘03

nlrol No. P-SFAK-0003 (Run Notes).doc. Effective date: 08/07/2000 Page Tofi (‘ 7




OMNI-Test Laboralories, Ine.
geaverior, OR (503) 643-3783
‘ Supplemental Data EPA 5G/5H

B

- glient / Model: Heodl and Home fed  Pfowr FE Project No.: 4/-8 - 1 - 2
”.'-::Tracking No.: 15~ . Date: /-3/-43 RunNo.:._ ¥ Booth: 1
 : "Test Crew: B Ogu.‘:, Start Time: /0:1Y Stop Time: 1:5¥

OMNI Equipment #'s:

t § * Gas Analyzer Train Leak Check:

Stack: Dilution Tunnel {(Method 5G Only):
Initial: _qoed Initial:
mv;
Final: Sow( Final:

§  caibrations: SpanGas  COx _ 2% Oz _ CO: 123 _ CODT): _£2¢

B N, Span | NzSpan | N2Span | N2Span | NzSpan | N2 Span N> Span

Time od o7~
s

C02 oo |wo oo |97

- CO o.00 | 228 |-0.0t] 1A

€02 (0T) | 000 | 26 |-0.081057]

Stack Diameter (inches): __§ " P
 Bir Velocity (fUmin):  Initial: _¢ 5y £/ Final < 50 §L /o

. Scale Audit (lbs.): Pretest. ____r0.0 Post Test: - ¢

Induced Draft: 7R% %Smoke Capture: _ /4%

Pitot Tube Leak Test: Pre: 0.0 @ 3.0 Post. o0 e 30

f!ue Pipe Cleaned Prior o First Test in Series: Date: [ 2303 Initials:_ 2.2

Initial Middle Ending
Pb {in. Hg) 2557 23.39 25 3%
_Room Temp (°F) ] 15 25
 Technician signature: Y Date: _2-v-e3
¢5fffolNo_ P-SFAQ-0004 (Supplemental Data EPA 5G).doc, Effective date: 03/07/2000 Page 1 of 1
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Weod Heater Test Data

EPA Method 5H
Heeen sod rioma Tecn Sampis Aute Cootrel Module Nurper, 21 . : e AT Ted Ykt
TR o .Tm Yetar 'y e : Duution | bA-mohy 29.%5 | Amiviert COZ (%) 0034
e Orfice g 1587 - . Détion Tunnel Yeaciy Trrwze Data Turost |H20 (%) 0o épnhmd rdial Samping Rate :
kil Pict Tuoe Ca: : a; i M | Mz oma i e PSS Looms | ay T ' Ly
31-Fred « Avvragy Bacomeing Preasy, BB . Lo | e i 003 | oo ! aos | e 0o oo | aes ; Frue G
1 [ hrage Funt e ey e X, 2048 L T e P 102 ‘ ——— Do
T arval OS] 13 Okl Equipment Numbar: Lrrgen vaiues 30 cacullad by 20 3-(Carzondlodde-C arseomenaxide/d) i . SignstureCas pg ] __:_ 2 . 2 ;"7 . Vo of Welar Vapor, Vsl (15) 632
bog Tie tmrLto T e ) Post-Test Luak Cheek. D11BI5 g Moisturs Comtart, Bws ;  bos:
Particiilwe Sampling Syvtem Fuel Weight © Stove Flue-Gas Cooditions iluti v
o o P‘W j by o S| S T e ‘ — — I » . r . : : Stove Teaperanures (oF - deT"W Tunne! : Lz::’)’
Dry Gas Meter Resdisg i< e | fihes w) | $Rate O i T o vm;";g"‘b"! T'mﬁ;;“”" ; T“"l’;’“" ) ‘(m:;&n i m#l(hc;‘w s ey i orea | oozt cord Tm‘;ﬂe Rt:'uhl':-:l} Fivbox Top : Fircbos Bouom! Frehox Back Temperaeurs (£) ?"“‘:?:yd"’ s«(x;:‘:;' oY %“P(;J"h"
¥ 323,700 0.18 / 75 ] Pl | w2 218 m 02t | w2 | s2 167 216 160 130 261 E 335 103 0037 | ge0 | osw s
, 326370 8267 1 039 100.0 8 2 i 58 238 208 13 L | 54 018 335 152 219 370 246 130 0.037 040 B8535 9
j 330280 a1 | omr T 83 4 i 51 243 194 2.1 -0.067 [ 10.8 we 0.19 433 106 383 380 119 169 0.037 040 2265 10
335370 0503} 054 T819 89 5 - T NP 1856 | 28 LoM | 94 ‘15.0 104 601 70 451 330 g 1 m . 285 192 0.037 840 2315 71
; 313.830 o445 | 043 esa T a H 52 7] 125 -31 etz | e 140 0.95 556 75 453 261 ) w7 413 161 1% 0.037 -0.40 2.840 2
344,150 0432 058 T wr - AE T N 26 X 27 -0.088 21" 15 0.54 CH 9.t g 245 198 s 450 n 1 0.037 049 2310 s
349.150 0500 0ss . | era 38 3 | e 2457 17 21 -0.066 1.t 01 0.19 431 10.0 e 23 7429 3 ] 68 73 192 0.037 040 2300 ]
354.110 C4% ¢ 048 T ety 100 3 i 65 243 5.1 16 -0.062 06 103 004 459 104 393 23 455 nr 483 181 169 0.037 040 1075 7%
i 350 440 0.43) 0.38 99.1 100 3 | [ n7 &7 -4 0,060 102 108 0.18 445 1.1 161 231 485 w2 A% agi 188 0.037 040 1570 7%
162,250 0.38¢ 0.3 BT R 99 5 = 235 37 -1.0 -0.085 NEX) 78 049 389 127 az 235 470 wt | s 3 152 0.037 040 1.180 i
365.020 6a77 | 032 "3z 98 B 85 235 34 Y] 0.047 17 X ] 0.54 34 133 275 24 470 W | soo 243 142 0.037 040 1020 i
369.950 0.353 433 %7 38 3 5 214 25 08 0043 _1f.i 6.5 0.60 313 "4 247 24 43 o | 4ee %5 134 0.037 040 0.970 ]
373.170 0.362 0.30 " naas 3 3 | 63 28 21 04 -0.042 Y (64 0.8t 30 %2 229 238 +55 LT 475 My 130 0.037 040 0.300 I
376.750 0358 | 0.25 TV 2] 3. i 64 2 1.7 -04 -0,03¢ 14.35 59 0.36 P 148 215 235 [¥}] LR R 464 7 124 2.0a7 240 0.770 73
380250 o0 | o3 T ) 9 ] - 232 15 02 -0.030 101 86 13 243 143 129 232 40 M rr az 4 2037 040 0538 12
382718 oz | o014 | Tioss 87 3 & 27 14 % .0.030 150 53 118 230 s 190 228 400 302 43 . 1w 0.037 -040 0.520 72
225,050 o234 | 0a3 " are % 3 82 238 12 02 -0.021 12 52 . 092 223 163 181 220 £471 w2 | az 293 108 0.037 040 0495 12
287.400 0as | om TN % 3 62 234 1,0 02 -0.026 143 5.5 120 214 151 173 213 351 m 411 287 106 2037 240 0485 n
389.450 025 {00 Y 54 3 63 238 a3 -0.1 -0.025 145 53 1.18 219 145 w2 | 334 29 393 7 105 007 G40 0.485 59
391.55¢ { o2 | o o 3 3 3 233 0.8 -0.1 -0.025 145 55 135 206 148 163 . 211 120 259 T 265 104 0.037 040 0.460 89
. dsase ' p203 [ ooz , " 024 8. E] 6 230 64 &2 -0.02% 15y 5.8 120 | 6.1 158 210 109 2o %3 258 102 0.037 048 i [t
395,550 o187 | o T oes 1] 3 65 2 04 02 -0.025 [Ty 49 128 195 T 156 208 298 M3} s 251 102 0.7 040 0415 ¢]
397.450 0.190 et [ ads og kY &5 230 a3 0.1 © .0.02% 152 50 138 195 153 146 208 292 o1 340 244 190 0837 .40 0.449 &7
333.350 0.9 a.10 Ty o7 3 63 23 0z 2. 0.025 5 45 152 188 163 147 204 283 =18 a2 24 100 0037 -0.40 0.38% 4
401.300 0134 0.09 s a7 3 13 233 0.1 2.1 -0.025 5.4 Y 27 185 162 144 203 m o 234 100 0037 .40 0.380 12
402,989 0.158 0.10 " 932 97 3 56 238 o 0.1 0.024 154 . ar 153 184 16.0 137 200 263 P T 226 190 0.037 0.40 0.385 T2
- T & X Diferencs L
Tola! Sacpie Vokme (ch |5 ',z:w'?'h. il Pmd Average Motee] Sample Train n-;:::f. Ext | et ol ] roia o .:: panis1bioid B v | Mearnge Frg | AVIIE Ar to ol i Average Mn Feavoe Rt @-uind!}n D Owton T D:"f“:k Dwson '-m
: ©my | dcheswer | Rmegwy | THTPD (ri:m X T"’P(;;"“‘ Temp (oFy | BUTed 0] LY vf:;‘:h" °"g;',“ Dioxide (% | Monodde | Temg (oF) F"&:}“ TopTemp | Sottom Temp | FYE00X (E;)‘* Sioe Tomp | Side Temp | Stove Surface U0 I Tuncatop | TR PIES | Tunoet €02 [Ambet Teimp
L o can e | (oFa F) ma o) o | Temps ofy (rehes W) | gt gt [ Ll
-__-_Tj.m 0317 029 99,54 924 15.00 &4.35 23696 21.80 -0.87 -4 1";.25 1.24 o3 317,15 1542 2433 24131 1388 o2t | 41508 % 13242 0.4 .40 108 2.4
Run 5 Ngh.xts
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st Laboratories

Wood Heater Calculation Data
EPA_ Meth_od 5H

5 - i Burn Rate (dry kg/hour) = 1.97
yanufzcturer: Hearth and Home Tech '
ocelracking No - 7100 72
 TestDate. 01-Fes-23 Emission Rate {grams/hour) = 2.83
Project Number. 081-5-41-3 / -
Nete: When using the CO2 tracer-gas method, 1/Qf (by tracer gas) = Si
R I . carbon Qf by tracer Volume . ) ,
Eggpsed Time (minutes} D'E;‘EE;Z l—é"g:jla\ézc;;w Fo{1.00t01.12) Qf:aylarice (sc%‘tr:;r?uwte) béas 1/ngal‘;y(g;0€r Sampléd S]S;r;/;i:?e g;;p;:g;?; ‘ dH new
1 { (scHminute) (sclfminute) (dscf) ; -
& 5 e 1376 13.2 0.078 Woodstove Type :
23.6 13386 20.4 0.0439 2.494 0.189 100.0 0.339 ' Yhe»1=cat,2=ncat, 3=pellet 2
24.8 129.4 230 0.035 3.633 -0.178 87.0 0.773 EPA's Hydrocarbon Constant (%) 1.32
219 127.1 24.4 0.041 4.681 0.162 $1.9 0.543 B
2589 128.7 255 0.038 4.063 0.168 95.8 0.588 Test Charge (as fired ibs) 21.8
27.4 127.1 27.4 0.038 3.922 .0.154 907 - 0.680 Average Moaisture (% dry basis) 20.48
233 1271 27.0 0.037 4.518 0.165 97.4 0.654 Average Moisture (% wet basis) 17.00
18.6 -129.4 232 0.043 4.447 G165 97.9 0.481 '
15.7 128.7 20.1 0.050 3.867 0167 99.1 0.380 Run Parameters _ -
141 131.2 19.4 0.052 3.401 0,169 100.7 0.335 DGM initial reading (cf) 323.700
9.3 1323 19.0 - 0.053 3:37 0.174 103.2 0.323 DGM final reading (cf) 402.980
8.7 1331 19.3 0.052 3.182 0.1866 98.7 2.333 Pb (inches Hg) 28.53
6.4 133.6 18.2 0.055 3243 - | D0.168 99.8 0206 | Tm (avg oF) 92.38
! ‘ : .66 134.3 16.8 - 0.059 "~ 3.207 0176 + ] 1043 .. | 0254 -|: dH (avg inches we) 0.29
140 13.7 1.00 33 135.4 12.2 0.082 3.135 0.188 - 109.2 0.133 vm (scf) X 71.735
150 136 1.00 . 17 135.9 12.5 0.080 2.203 0.181 105,86 0.141 Gf by carbon balance (avg dscf/minute) 10.29
160 136 1.00 3.6 136.2 12.2 0.082 2.099 0.167 97.9 0.133 Analytical Data }
_ 170 13.6 1.00 3.4 136.4 1.3 0.088 2112 0.174 101.6 0.114 Probe/Front Wash (mg) 34.3
: 180 136 1.00 186 136.5 10.7 0.094 1.842 0.164 95.9 0.103 Front Filter {mg) . 66.2
190 1386 1.00 18 136.6 10.5 0.098 1.894 0.177 103.7 0.c99 Impinger PM {mg) 126.6
200 135 1.0 3.8 136.8 11.5 0.087 1.834 0.175 102.4 0.119 Back Filter (mg) 104.3
_ 210 135 1.00 386 136.9 10.7 0.093 1786 | 0.156 915 0.105 Total Weight (mg) 328.4
) ;_H_QZO 135 1.00 1.8 1371 11.2 0.089 " 1,728 0.161 g49 1 0115 . Emission Results : _
) \__290 135 1.00 1.8 1371 10.5 0.095 1.741 0.155 91.7 0.102 Cs {g/dscf) 0.0048
R !\‘___340 13.5 1.00 1.8 137.1 2.8 0.103 1.772 0168 99.3 0.087 ER {(g/hour} 2.83
250 13.5 1.00 1.8 137.4 10.3 0.097 1.534 0.157 93.2 0.0o7
o P—
\JreagesTotals | 139 [ 1o0. ] 103 1335 168 | 0068 2868 1777 985 0.294
- Koty No. P-581-0006 (5H Emission Calculations).xls, Effective Date: 7/11/2002 Pagz1 of 1
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Test Laboratories, Inc.

Final Laboratory Report - Method 5H
Dilution Tunnel Particulate Calculations

'Ciienﬁ Name:  Hearth and Home Tech Equipment Numbers: RunNe: 5
Model: 7100 FP N
Project Noo D61-F-41-3

175

Tracking 1o ==2

pART]CULATE COMPONENTS
— Sample Componenlt Reagent Filter # or Weights
) Volume, ml| Final. mg | Tare, mg |Blank, mg/ml|Particulate, mg
e E
A. Front filter catch Fifter Mi63 HE3.3 622.0 66.2
B. Rear filter catch Filter 339840841 4009 330.6 101.3
C. Rinse of probe and filter assembly (FRONT) Acetone 150 1026149 | 102580.6 0.0000 34.3
D. Rinse of Impinger Set Distilled Water 320 1752317 ) 1751845 0.0000 47.2
E. Rinse of Impinger Set . Dichloromethane] 50 .| 933673 933434 0.0000 239
|F. .Riuse of filter assembiy and ggls train (BACK) Acetone 190 1044494 ] 1043939 0.0000 55.5
Total Particulate, mg : | 3284
Compornent _ Equations:
A. Front filter catch Final {mg) - Tare (mg) = Particulate, mg
B. Rear filter catch Final {mg) - Tare {mg) = Particulate, mg
C. Rinse of probe and filter assembly (FRONT) | (Final, mg - Tare, mg) - (Blank, mg/ml x VolurrE,frq_ll =.Particilate, mg
D. Rinse of Impinger Set {Final, mg - Tare, mg) - (Blank, mg/ml x Yolume, ml) = Particulate, mg
E. Rinse of Impinger Set (Final, mg - Tare, mg) - (Blank, mg/ml x Volume, ml) = Particulate, mg
1 B Rings 6 [lie assembly and gas ran (BACK )| (Final, mg - Tare, mg} - {Blank, mg/ml x Volume, ml) = Particulate, mg

CONDENSED WATER Weights
IMPINGERS Final, g Initial, g Net, g
1 748.4 6444 [04.0
2 581.5 567.9 13.6
3 54238 5423 03 ‘
4 916.0 399.8 162 °
TOTAL, z| 1341

Analyst: //_Si 2__':_. Date: _ 3 - tz—eé ':iz

D48 ol

E .
TR Gy
ol No, P-5S0-0003 {SH Laboratary Report).xls, Effective Date: 142002 Pagas 10l 1




N] Environmental Services, Inc.

4 M NI-Test Laboratories, Inc.
 eron, O Phone (503) 643-3788

EPA Method 4 Analysis Worksheet

fent/Location: Hecd) ond fome Fecl 300 7 | Project #: 06/-5-9/-3

estDate; _2-/-e3 Test Crew: D Daos Run# _S

ample Train # _ A Assembled by: _ 75 avs Cleaned by: /3.2

Filter Identification

Front Filter  Ist Filter # Back Filter  IstFilter #__ '

ond Filter # ___ 2nd Filter # ___

d Filter # | | 3rd Filter #

Gravimetric Analysis—Condensed Water

Impingers: 1 2 3 4 Total By

298y | s S | S | o
Tnitial: é‘/L/- y 5629 925 899, §

(grams): w0 13.0 0.3 /6. L /,3.,% /

—

ol No, £.SF1.0004 (EPA Method 4 Analysis Worksheet).doc, Effective date: 08/07/2000 Page 1 of 1
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Yo )
OMNI- Test Laboratories, Inc.
:Bzﬂvg"o"' OR Phone (503) 643-3738
FUEL DATA
tiienllModel: /faw/Z and Mo Lol _?/50 /£ Tracking #:__ %25 Project #:_00/-3- . 8
Date: 2- ¥-03 Test Crew: 43 ﬁﬁm_) Run#: <

OMNI Equipment ID 4:

FUEL LOAD PREPAREDBY: ___ 72 oo s
1. DOUGLAS-FIR SPECIES, UNTREATED, AIR-DRIED, STANDARD GRADE OR BETTER,

DIMENSIONAL LUMBER.
pE

, PRE-BURN FUEL :
MOISTURE CONTENT (METER — — DRY BASIS)

CALIBRATION:  Cal Value (1) = 12% Actual Reading __£.2
Cal Value (2) =22% Actual Reading __ 27~ '
Piece Length Readings Type
1 & _f _12¥ 21 23 % 2y
2 R, RSN 243 FEVA v
3 . f -
22.5°
Length of cut pieces: inches Pre-Bum Fuel Average Moisture: ;1;2 >

Time (clock): 082" Room Temperature (F): __ 2~ Initials;__ /572

TIST FUEL
FUEL TYPEANDAMOUNT: = 2x4 __ @ axa S5
CALCULATED LOAD WEIGHT: ACTUAL LOAD WEIGHT: & (2% 4)
, T ary  (@x4)
FUEL PIECE LENGTH: ¥ = 215 Total
MOISTURE, CONTENT (METER — - DRY BASIS)
READINGS TYPE
AL 242 A5 Yy !
17 2. {9. 3 RO,/ Yt
&Y 265" 02 47y
127 (9.2 ]9 Yey

<43 2.y 205 x

id
— f
e e i
]
T

OVERALL TEST FUEL LOAD MOISTURE A VERAGE: 20, 8

Time (clock). _& ¥32 Room Temperature (F). __7¢ Initials: _ A2
Technician signature; ﬁﬂ-——l Date: J2- Y3

Plrol No, P.SFB-0004 (Woodstove Fuel Load Information).doc, Effective date: 08/07/2000 9 ’g ];?5'8;{ Of z




yI-Test Laboratories, Inc.
Y ion OR  (303) 643-3758 _
- Run Notes
yModel: Heall and Hyme Fnb 30 EF° Project #: p&/-S- /-3
cking Number Lrs— Run#: 5
e 2-/-05 Test Crew: 6> {)auv.s
oMNT Equipment ID Numbers:
PREBURN
CR[BE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW:
: ;}_ (SETTINGS MUST BE ACCURATE AND REPRODUCABLE)
RIMARY: SECONDARY: _Fixed
terz € lose c} Are
) v - - - - TERTIARY: e
oper! TN
f/i'/l I FAN: on Higld
_ 7
PREBURN SETTINGS AND ACTIVITIES
FAN ADD ADD
AIR (THERMO) CHANGES
Pepyy——— SETTING { FUEL | FUEL | RAKE COAL COMMENT
PRIMARY/SECONDARY/TERTIARY CHANGE | +WT. | -WT.
Test s:ﬁ’y
X SR
|
: TEST
TEST FUEL CONFIGURATION SKETCH START UP PROCEDURES
- {INDICATE VIEW ANGLE) ___ Tra" fﬁ"a I BYPASS: NAa
— o FUEL LOADING_b, ¥Y¥ scc
Y DOOR: C?od(’o] C/‘ 58 3ec
Qe PRIMARYAR: _[.ll, 4pe- wh/ g
. Ca’-ﬂ XY
4’\ . /“—A OTHER: Fimed Air 5‘(}- NL!*‘ .C-ﬁ—'l-[*’
E - ,1_ T — #Perved I\Zﬂy‘v Avkﬂﬁl’as// C}.vs n.[A@
8 Lol fi 2 L”"\S
DESCRIBE OR SKETCH TEST SETTINGS BELOW: ~ cha~jed fens 0 e
© BETTINGS MUST BE ACCURATE AND REPRODUCIBLE) fiitae sjm— V&
- PRMARY: | SECONDARY: fixed y
g cha~ed @or ® ot lpq/{'L
Same A Abose_- . /thf?& T LO0% .
TERTIARY ~
FAN: M b Lot 37 e
’ZA(-\/ /-'—v-rnj_ A’ /flfK

Date;: 2-4%-c3
2 asbt> ¥

Page 10f 1

Technician signature; ﬂﬁ —

Mrol No. P-SFAK.0003 (Run Notes).doc, Effective date: 63/07/2000




7.7est Laboratories, Inc.
on, OR  (303) 643-3788

ot/ Model: Heakh ood Home Fech 2/

£P

Supplemental Data EPA 5G/5H

Project No.: /- S - 91

-5

Jracking No.: _722 Date: 2-/-03 Run No.:_ S~ Booth:

Tost Crew: _ Z3. Dnreis Start Time: //:5¢/ _ Stop Time:_lk

OMN! Equipment #'s

Gas Analyzer Train Leak Check:

| Stack: Dilution Tunnel (Method 5G Only):

Initial: __gged Initial:
J
| Final: /QWCL Final:
Jlibrations: Span Gas  COz _ %.9¢ O CO: /23 - COx(DT): 224 .
N2 Span | Nz2Span | N2 Span Nz‘Span N> Span | Nz Span | N; Span
& EoT
oo [woloo | w0

0.00 1 123 lo.go | 1,25
0 (DT) n.ou | 126 |p.oe | 1255

tack Diameter (inches): 5" .

it Velocity (fumin):  Initial: _£ 50 /e Final:_—<sv I [

cale Audit (Ibs.) Pretest: /0.¢ Post Test. __#.¢

duced Draft; 0.0 %Smoke Capture: /o /=

tot Tube Leak Tesl: Pre: _ prs o 2o Post. Q¢ €& 3z

ue Pipe Cleaned Prior to First Test in Series: Date: /-2 }-03 Initials: A7

Initial Middle Ending

__Pb(in. H) 28 SA. 23%. 53 28 SY
Room Temp (°F) Ly 2 2.2,

chnician signature: B8/ /o =~ Date: _2. v.23

"ol No. P.SFAQ-0004 (Supplemental Data EPA 5G).doc, Effective date: 08/07/2000 Page 1 of 1

2526



Wood Heater Test Data
EPA Method 5H

Manufaciures Heach pod rome Tech Sampla Rate Cartrol Maduis Numoen 2 rtlalAs sumed VaLet
geovs Vot Traciong Numoer: e Tost tater 9332 Diton  [Ww goMmon 2956 | Ambiet CO2 (%) nou
siovs Type (R PR X peiel) s - Crfice aHEy: 1337 Dedtion Tunmei ‘-’.i.octy Travers Data TueH {20 (%) s !P-'""T“-‘ ﬁ:‘iz;?hg Rate
. 3613413 P1ot Tube Cp. £k X M2 b A3 me ]oRs | e I P
Test Do, 05-F 103 T avarage Serometric Pressrr: an ) ks 0P ' oo owe | oo | oom | o o;a__i 0.046 oms . oan Floe Se1
Tast Stan Tume. 145 + Avarage Fual Vicisture (e JIST % 74 ntal Temp | yge e | 1o 108 : w8 | 109 108 | 108 mpieget liguid Vic ig) {1524
facarsing rteresl punutesy: 1 OMM Equipment Numbert &ﬂnn valies are zaicudated by 20 FCarsondiorde-Carsormongzid#/2) Signature/Date /3’0.—._: ..2- 2 F‘a_‘s Volume of Watar Vapor, Ve sid) (13 ! 7866
To#l Samotng Tane ymdesy: L% Post.Test Luak Check: 1087 @t Morslure Cortert, Bws | oose
Pariculate Sampling Systers Fuel Wl.l-_ﬂl Stove Flue-Gas Conditions Stove Tenperanrzs {oFY. Dilition Tuendl Lacormary
: H i - et . - Av e : .
Faped Tine Dey Grs Meter Readinm 53} . S Race in:::f; ?’g‘:""(‘:“ ; D?«S;:f::: v:;-::(}?;‘ ::Fm'%:);ﬁ r::g;g 5""[;:;‘*“* ! ““iﬂ:mf)hm‘ DE:::,“-: | oorm) ) co T“"P(;""" F_"::‘f;“;‘) Frchos Top | Frcbo Borom | Ficbox Back | Fsbor Leh | FrsborRighe | Sufice Tempersaurs () pnd?n:::}ﬂm S'F_‘:';:" i U cormy Tw&:
i i i i) -
0 408,500 7 o " 0 I 1 232 227 W -0.020 iy | 24 | ame | e 265 242 229 us | s S| am 290 18 | oeso | .0ae 6260 "
’ 0 413425 j a3 - | oa3 " 1600 85 2 58 235 221 04 -a.028 175 32 047 | 205 244 262 287 s | ze0 32 293 110 0.040 -0.3% 0490 T
20 415425 0.430 043 ~ 950 40 2 50 2.4 215 08 -0.035 k] 17 0.52 237 219 303 296 284 276 ) 254 114 0.040 -0.3% 0.570 7
. 30 419.5%0 o408 | 0 9.3 93 } -2 i §2 232 1w ) 2 -0.062 ar 52,1 0.18 451 9.0 865 29 ztd Fis I 300 362 162 0.040 0.39 2.095 3
40 $24.050 0453 | 050 T %62 % | 2 i §3 233 17.0 24 -0.063 .82 1.7 0.1 450 9.3 709 22 0t L a9 354 171 0,040 -0.39 2,150 73
50 478770 o4tz 1 0 Tuss 2] } H 62 238 15.1 1.9 0.061 93 e 0.08 418 3.8 £83 187 22t 237 %0 358 166 0.040 .39 1520 1
[ 433.250 [XTE} | 0.48 T oess 100 2 i 62 237 124 2.0 -0.080 3.1 1.8 0.10 412 32 £77 193 343 245 ane 366 163 0.048 .39 1.835 bi]
70 437.650 o4g | 047 " a9 100 2 ; 63 238 112 -1.9 0057 104 104 0.47 402 102 559 191 366 257 186 372 152 0.048 0,39 1.680 1
8 441350 0430 | sz T4 101 2 5 234 37 -1.5 -6.055 AT 9.9 0.10 e 108 538 183 380 263 kL2 2 153 0.040 <0.39 1515 4
90 445,250 0430 [ 042 T 1038 101 2 8 237 LE} 12 -0.054 At 3.7 042 380 109 628 188 189 %2 338 374 131 0.040 10,39 1488 5
100 450.530 b4 