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Run Summary

Reason for Omission

Run # Date Burn Rate Category Status from Weighted
; | - Average

1 | 4/19/2010 [category 1 mﬂmacceptahle DeltaT

2 4/20/2010 |Category 1 Acceptahle

3 4/21/2010 [Category 4 Acceptable

4 A4/21/2010 |Category 2 Unacceptable Data discrepancy

5 42242010 |Category 3 Acceptable

6 4/23/2010 |Category 2 Unacceptable DeltaT

7 4/24/2010 [Category 2 Unacceptable DeltaT

8 4/25/2010 |Category 2 Acceptable

9 4/26/2010 |Fan Confirmation, Category 2 Unacceptable DeltaT

10 4/27/2010 |Fan Confirmation, Category 2 Unacceptable DGMs lost power

11 4/27/2010 |Fan Confirmation, Category 2 Acceptable

12 4£28/2010 |Fan Confirmation, Category 4 Acceptable

13 4/29/2010 |Fan Confirmation, Category 1 Unacceptahle Fire went out

14 4/30/2010 [Fan Confirmation, Category 3 Acceplahble

15 5/4/2010 |Fan Confirmation, Category 1 Acceptable

16 5/9/2010 |Category 3 Acceptable

4.3 0F 4-156




— e e ey

P.e2, Hooe S04
Bethel, VI 05032

Run 1

OMNI-Test Laboratorles, hae. -4 pf 4-155
Certificntion Test Repact dided Juve 2010 oo shilbees Fites Testing Wiviessent 227:5-39-3 Morvessans Newe Veswsont (Noss-ColplT17-5.39.3



OMNI-Tast Laboraloiies, Inc.

Wood Heater Test Data - EPA Method 5G

Manufacturer: Monessen .
Model: Defiant 2N1 (NC)
Project No.:  227-§-39-3
Tracking No.: 1534
Run: 1

Test Date: 047191 0-04/20010
Bun Rate 0.68 kgfhrdry
Averago Tunnel Temperaluma 88 degrees Fahrorhell
Averaga Gas Velocity in Dilulion Tunnal - vs 13.0 feetisecond
Averaga Gas Flow Rale in Dliulion Tunnel - Qsd 8439.5 dsafhour
Avernge Della p 0037 inchas H20
Avarage Deita H 0.00 inches H20
Total Time of Tasl 810 minutes

AVERAGE SAMPLE TRAIN 1 SAMPLE TRAIN 2
Total Sampla Volume - Vim 1 127,20 cuble feel 12092 cublc feat 12481 cublc fasl
Average Gas Mater Temperalura 78 dagrees Fahrenheit 77 depiees Fahrenhefl T8 degreas Feheenhait
Total Samplo Voume (Standard Conditions) - Vimatd 123.1 dse! 125.7 dach 120.5 decf
Tola! Parliculates < mn 254 mg 29.8 my
Parl'culate Concenlratlon (dry-standard) 0.00022 grams/dscl 0.00020 gramsfdscl 0.00025 gramsidsct
Parliculate Enission Rate 1.80 gramshow 1.7 gramafhour 208 gramsfhour
Adjusted Emisslons 3.09 gramsihour 2.84 gramsMhour 3.35 grams/hour
[Difterence from Average 0.28 gramgmour 0.26 gramahaour
7.5% ol the avarage emisslon rala 023
Welghtad Avarage Emisslon Rato Limit 4.10 gramsfhour
(7.5% of ihe welghted average emisslon rals fimil 0.31
Results Are Acceptable

i W PO o 500 €, Extbabati 1, o i A0 Paga 1 g1 fl «5 OF 4 -1 EL;




OMNI-Test Laboratories, Inc.

L Rum: 1 |

Wood Heater Te;st Data - EPA Method 5G

PM Conirol Module:

Signature/Date: /Z

Tunne] Velooity:

13.04

&/

Manufaciorer:  Monessen . B
Model: Defiant 2N1 {(NC) Velocity Traverse Data Dilutien Tunnel MW({dry): 2900 _Tbflb-tnole Intial Tunnel Flow: | 1359  lscfin
Tracking No.: 1534 . L] Ll P2 Pt Ptd PLS Pt.6 Pi.7 Pt.8 Ditution Tunng MW(wet): 2856 lbAbh-mole Average Tunnel Flow] 1407 |scfin
Project No.. 227-8-39-3 Initial dP 0.028 0.038 0.040 0.034 0.026 0.038 0038 0036 |"H20 Dilution Tunnel 1120: 4 &_ percent Tunnel Area: 0.1963 fi2
Test Date:  04/19/10-04220/10 Initial Temp. 93 93 a3 o3 93 93 93 93 oF Dilution Tunnel Static: -0.186 "H20 Post-Test Leak Check (I): 0.001 cfin@"Hg
Beginning Clock Time:  01:27 ' '. Pitot Tube Cp: 099~ Post-Test Leak Check (2: 0001 cfm@"Hg
Recording Interval: 10 nin. OMNI Equipment Numbers: ! Meter Box Y Facter: 0.994 (1) 099 () Fuel Moisture {dry basis %b): 2035
Total Sampling Time: 8§10 niin. \ Barometric Pressure: Begi Middle  End  Average Total Particulate {1): 254
-1 2060 2062 2962 2961 "Hg Total Particulate (2 29.8
. Particulate Sampling Data Fuel Weight, Ib Wood Heater Temperature Data, oF Stack
Elapsed | Gas Meter | Gas Meler Sample Sample . . Meter } Meter | Meter Vac, | Meter Vac. | Dilution [ Dilution | Pro. Rate | Pro, Rate ' . . . , . . . . . . :
Time | Cubic Feot | Cubie et | Rate, efin | Rate, cfn gﬂf{‘f; ‘3{;2';; ofF | ofF | g | mttg | Tunmel | Tumnel | (10%) | (t0%) Rza"::flg gjﬁ;’; F'.’rztl’;’x E‘;‘:&‘I’: Fhrcbox | Firehox F;;;b;x C*gz'l{ Ao | sck F{‘Il‘;‘r FE';)“ I:;f:"(‘f‘;‘ ]:;‘:;rg‘;r Ambient Dggol‘“
() 2) t)] ) |1 @ 0 2 Temp. de {1 (2)
0 sl | 8B61s 777 2) 000 [ 0w | 18 | 1 1.5 3.5 9 | 005 V727777 16 V4 a0 256 280 271 275 2084 | 292 [ 75 | ™ 75 0.050
10 435033 | 8752313 0.15 0.16 0.00 0.00 78 18 1.5 35 93 0.037 95 106 230 0.6 348 253 270 264 264 279.8 294 74 73 5 0.048
20 436,549 876.850 0.15 0.16 0.00 0.00 78 i 1.5 35 94 0.038 o4 105 224 0.6 298 244 274 240 240 259.2 326 13 73 15 0.049
30 438.066 878.468 0.15 0.16 0.00 0.00 1 8 1.5 35 95 (038 24 105 2138 0.6 212 231 289 220 224 2412 343 1 73 12 0.051
40 439,582 B8CLOBS 0.15 0.16 0.00 0.00 71 78 1.5 35 25 0.036 a7 108 200 0.8 256 226 299 211t 217 2418 156 3 73 76 0.050
50 441.099 881.703 0.15 0.16 0.00 0.00 17 78 1.5 15 o6 0.038 94 165 202 0.8 254 217 310 . 202 213 2392t 367 74 P 76 0.051
&0 442,615 883.320 0.15 0.i6 0.00 0.00 18 7% 1.5 35 @97 0.038 94 105 19.5. 0,75 263 211 321 193 211 240.8; 380 74 4 74 0.050
70 444,225 884 870 0.16 0.5 0.00 0.00 1 7% 1.5 as 98 0.039 o9 99 186 -0.85 275 208 330 195 208 2432 380 3 74 7l 0.051
80 445,840 886.405 0.16 0.15 0.00 0.00 et 79 .5 35 99 0.037 102 101 17.8 -0.85 293 200 334 195 212 2468 388 4 74 5 0.052
20 447449 887.936 0.16 0.15 0.00 0.00 77 K 1.5 35 98 0.038 1o 99 16.8 -0.95 308 193 340 193 213 2494 k1.0) 73 74 74 0.053
100 449,065 8R9.458. 0.16 0.15 0.00 0.00 kx M 1.5 35 99 0.038 101 99 15.‘:? -0.95 327 191 342 193 217 254.0 390 73 74 73 0.052
110 450.675 890.938 .16 0.15 0.00 0.00. 77 9 1.5 35 102 0.039 99 98 IS.Q -0.85 353 188 342 195 221 | 2598 401 74 4 73 0.052
120 452 288 892.511 0.16 0.15 0.00 0.00 78 79 1.5 3.5 104 0.038 101 99 l4.l’_ .95 75 189 355 199 227 26940, 410 74 5 71 0.055
130 453.895 894,016 0.16 0.15 0.00 0,00 78 79 1.5 35 102 0.033 100 99 13.2 0.9 394 191 364 206 234 27781 409 15 15 75 0.055
140 455.512 895.559 0.16 0.15 0.00 0.00 78 79 1.5 35 104 0.039 160 28 122 -1 410 195 368 212 245 286.0. 420 15 76 75 0.055
150 457.128 897.087 0.16 0.15 0.00 0.00 78 79 1.5 35 105 0.038 101 100 11.1 -1.1 434 191 3 215 245 2024, 421 5 76 73 0.055
160 458.743 898.615 0.16 0.15 0.00 000 73 7% 1.5 a5 105 0.038 101 100 104 -0.7 447 193 3 223 256 2984 421 75 16 74 0.054
170 460.363- 900.146 0.16 0.15 0.00 0.00 78 7% 1.5 a5 104 0.038 11 100 9.6, -0.75 447 193 364 232 267 300.6- 388 76 76 75 0.050
180 461.980 901.675 0.16 0.15 0.00 0.00 78 80 1.5 35 102 0.038 101 99 9.0| -0.65 443 192 339 237 276 2974 365 76 77 76 0.050
190 463.600 903,205 0.16 0.15 0.00 0.00 78 80 .5 3s 101 0.040 o8 97 83 0.7 454 188 324 242 285 2086 350 16 77 77 0046
200 465.216 904,746 0.16 Q.15 0.00 0.00 79 80 1.5 3.5 100 0.039 90 99 7.7 -0.55 459 191 299 244 288 2962 . 320 76 7 77 0.044
210 466.841 906,290 0.16 015 0.00 0.00 79 80 1.5 35 98 0.038 101 L0G 7.3 -0.45 449 185 273 245 286 2876 308 76 16 78 0.041
220 468.455 907.836 0.16 0.15 .00 0.00 79 80 1.5 15 95 0.037 101 Ih]| 6.8 0.45 432 187 252 248 280 2798. 284 7% 76 78 0.040
230 470071 5909.374 0.16 0.5 0.00 0.00 79 80 1.5 35 92 0038 100 499 6.4 0.4 417 182 235 242 278 2724 267 4 75 74 0.038
240 471,683 910.897 0.16 0.5 0.00 0.00 79 80 1.5 3.5 90 0,038 9% 98 6.1 -0.3 404 185 213 241 269 2624 . 250 73 74 74 0.036
250 473,294 912437 016 015 0.00 0.00 78 79 1.5 s 88 0.038 9% 99 59 0.25 393 183 200 21 262 2540 239 72 73 72 0.034
260 474.900 913.9¢68 0.16 015 000 0.60 78 79 1.5 35 87 0.038 99 98 56 -0.25 383 ‘180 188 234 257 248 4 227 72 73 15 0.031
270 476.515 915498 0.16 015 0.00 0.0¢ 78 79 1.5 35 85 0.033 99 98 5.5 015 314 177 177 229 251 2416 216 ! 72 13 0.030
280 478.115 917.028 0.16 0.15 0.00 0.00 78 79 1.5 35 84 0.037 100 99 53 015 363 175 170 224 242 2348 207 71 72 74 0.028
200 479731 918.558 G.16 0.15 .00 0.00 78 79 i.5 3s 84 0.039 of 97 52 -0.15 356 168 164 218 235 2282 198 0 Tl T2 0.026
300 481.236 920.097 0.16 (.15 0.00 0.00 77 79 1.5 3.5 83 0.038 99 98 5.1 0.1 343 163 157 217 228 2216 189 70 11 74 0.025
310 481.015 921.700 0.17 0.16 0.00 0.00 77 78 1.5 3.5 82 0.039 102 101 5.0 0.1 330 161 150 208 224 2146 180 70 N 74 0.022
320 484.556 921,195 0.15 0.15 0.00 0.00 77 78 1.5 3.5 84 0.038 95 96 49 0.05 318 16] 143 206 214 2084 171 70 i 73 0.021
13 486.170 924731 0.i6 0.15 000 | 000 17 78 1.5 15 80 0.037 100 99 4.9 0.05 305 152 137 202 204 200.4 165 6% 70 73 0.021
kL) 487.780 926,270 0.16 0.15 0.00 0.00 76 78 1.5 3.5 81 0.038 - 99 o8 4.8 -0.05 295 150 135 195 202 1954 158 69 71 73 0.020
50 489.390 927.810 0.6 0.15 0.00 0.00 7% 78 1.5 35 83 0.033 99 g9 4.8 -0.05 285 147 128 193 195 189.6° 152 69 71 73 0.018
60 490,996 929.350 0.16 0.5 0.00 0.00 76 78 1.5 3.5 52 0.036 101 101 4.7 005 277 146 126 189 191 185.8 148 70 71 73 0.018
170 492611 930,890 0.16 0.15 0.00 0.00 76 77 L3 35 83 0.038 99 99 4.7 -0.05 266 143 120 184 186 179.8 165 w0 7l 73 6015
180 494222 032.431 .16 015 0.00 0.00 76 77 1.5 3.5 83 0.036 102 i02 4.6 0.1 256 139 133 180 184 178.4 141 70 71 73 0.015
350 495.820 933.940 0.16 0.15 0.00 0.00 76 77 1.5 35 83 0.036 101 10D 4.5 -G.1 249 137 143 173 178 176.0 143 70 71 73 0016
404 497.449 935.520 0.16 0.16 0.00 0.00 76 77 1.5 35 83 - 0.036 103 104 4.3 -0.15 251 137 - 152 171 174 177.0 154 0 -1 73 0.016
410 499.068 937,067 0.16 0.15 0.00 0.00 76 17 1.5 35 83 0.037 101 101 42 015 253 133 163 167 174 178.0 169 70 7l 73 0.017
420 500.680 238.610 0.6 0.15 0.00 0.00 75 76 1.5 3.5 83 0.037 101 101 4.0 -0.2 263 132 173 166 175 1818 179 0 71 72 0019
Conlrol No. P-S5U-0003 (Qual Train - 56 Emission Caleulations).xis, Effeciive date; 10/19/2004 Page 162 4-6 oOF 4 - FTH"




OMNI-Test Léboralories, Ine.

Wood Heater Test Data - EPA Method 5G

e /1 £ 1

L_Run: 1 ] : B _ :
Manufaciurer: - Monessen s PM Control Module: i Tunnel chocity: T 1304 [ftsec.
Meodel:  Defiant 2N1 {NC) Velocity Traverse Data Dilution Tunnel MW{dry): 2900 [bAb-mole Intial Tunnet Flow: | 135.9  [scfim
Tracking No.: 1534 ] P Pt.2 Pt.3 Pt4 Pi's Pt.6 7 PL8 Dilution Tunnel MW(wvet): 2856 Ib/b-mole Average Tunne! Flow] 140.7  [sefin
Project No.:  227-8-39-3 Initial dP | 0.028 0038 0.040 0.034 0.0_26 0038 0.038 0036 |'H20 Dilution Tunnel H20: 4 0_‘6___ pereent Tunnel Area: 01963 fi2
Fest Date:  04719/10-04720/10 Initial Temp.] 93 93 93 93 93 93 23 93 alFf Dilution Tunnel Statie: 0.6 "H2O Post-Test Leak Check (1) 0.001 <fm(@"Hg
Beginning Clock Time: 01:27 ; Pitot Tube Cp: 089~ Post-Test Leak Check (2): 0001 ¢fm@"Hg
Recording Interval: 10 min. OMNI Equipment Numbers: !. Meter Box Y Factor: 0. %E{ 13 09% (2) Fuel Moisture (dm 20.35
Total Sampling Time: 810 min. ) : Barometric Pressure: Begit.  Middle  End  Average Total Particulate (1): 25.4
29.6Ct 2062 2962 _29.61 "Hg Tota Particulate (2): 29.8
£
Particulate Sampling Data Fuel Weight, Ib Wood Heater Temperature Data, oF Stack
Elapsed | Gas Meler { Gas Meter | Sample Sample . . Meter | Meter | Meter Vac. | Meter Vac. | Dilution | Dilution [ Pro. Rate | Pro. Rate . . . . - . . . . .
Time. | Cubic Feet | Cabio Feet Rﬂtc,]::ﬁn Rate, ofin 3;"2‘:‘; g;fé;; oF | ofF | mHg | InHg | Tumnet | Tunnel | (10%) | (10%) Rf:g::g gi'fg; F‘;‘:’p‘”‘ Il;’;;t:)‘l’: F'Br:f:’]‘:x F']‘;';"x 'F;{fgh"t" C‘gﬂf“ ‘;:ff’:c: Stack | FE'I‘;" F('g;’r [:;"i;';gl;‘ IZE:"&T Anbient | P :;‘(;“'
(1) (2) (1) (2) i (1) (2) {1 2) Temp. dP (1 (2) : i |
430 502.291 240142 (.16 0.15 000 Q.00 75 76 1.5 35 83 0.037 101 100 18 -0.2 274 134 186 167 175 187.2" 150 70 £ 73 0.020
440 503.901 941.685 0.16 0.15 0.00 0.00 75 76 1.5 3.5 83 0.037 101 101 36 -0.2 287 132 194 169 179 192.?:i 124 0 Fil 73 0.020
450 505.518 943222 0.16 0.13 0.00 0.00 75 76 1.5 35 83 0.037 11 100 14 -0.2 300 141 201 113 184 199.8 199 10 il T2 0.021
460 . 501.145 0944715 0.14 0.16 0.00 0.00 75 76 1.5 35 a3 0.037 102 101 32 -0.15 308 144 183 177 185 199.4 194 e 1 T2 0.021
470 508.743 946.292 0.16 0.15 000" | 0.00 75 76 1.5 3.5 82 0.036 101 100 3 li -0.15 313 147 159 177 185 196.2 194 70 70 72 0.021
480 5$10.360 947.827 .16 0.15 0.00 0.00 75 76 1.5 3.5 82 0.035 102 101 2.9 -0.15 317 144 152 178 185 195.2 189 0 70 7l 0.021
490 511.978 349.368 0.16 0.15 0.00 0.00 74 76 1.5 3.5 82 0.035 104 103 2,31r -0.1 323 148 146 178 182 195.4 187 70 70 71 0.021
500 513.589 G50.878 0.16 015 0.00 0.00 74 75 1.5 35 81 0.037 101 98 2,7} -0.15 327 148 144 178 184 196.2 184 69 70 71 0.020
510 515.200 952.406 0.16 0.15 0.00 0.00 74 5 1.5 3.5 82 0.035 102 i01 2.5:1 4.2 323 145 143 180 186 195.4 182 69 69 71 0.020
520 S516.815 953.931 0.16 15 0.00 0.00 74 5 1.5 35 82 0.036 102 0l 24 .1 320 143 143 180 186 194.4 180 69 69 T 0.020
530 518.429 955.461 0.16 0.15 0.00 0.00 74 75 1.5 35 82 0.035 104 103 2,2[ -0.15 323 143 141 182 186 1959 178 69 69 K| 0.020
540 520.046 956,984 0.16 015 0.00 0.00 74 75 1.5 3.5 81 0.036 102 101 2.1 -0.15 321 146 139 182 186 194.8 176 69 69 71 0.020
550 521.651 958.509 0.16 0.15 0.00 0.00 73 75 1.5 35 gl 0.034 105 104 |.9i' .15 318 143 137 184 184 193.6 169 69 69 71 0.020
560 523.268 960.034 ¢.16 0.15 0.00 0.00° 74 5 L5 35 gl 0.037 101 99 I.SE .45 K10 143 135 184 184 1924 167 69 69 Ti 0.019
570 524,880 961.570 0.16 0.15 0.00 0.00 14 5 1.5 15 3| 0.036 102 1mnm L7 0.1 316 145 130 186 184 192.2 160 69 69 n 0.019
580 526,450 263.095 0.16 0.15 0.00 0.00 73 5 1.5 15 80 0.035 104 102 1.5 Q.15 316 141 132 186 182 1914, 156 69 69 63 0.018
590 528.110 964.645 0.16 0.15 0.00 0.00 M 15 1.5 35 g1 0.035 104 104 1.5 .05 o7 143 123 183 177 186.6 : 149 69 69 66 0.018
600 529.703 966.172 0.16 0.15 0.00 0.00 M 15 1.5 15 g1 0.035 103 103 14 Q.1 296 143 141 186 179 189.0, 147 70 70 66 0.M7
610 531.301 967.712 0.16 0.15 0.00 0.00 M 5 1.5 335 82 0.036 101 102 1.3 0.1 286 145 150 188 180 1898 143 70 70 71 0.016
620 §32.910 969.247 0.16 0.15 0.00 0.00 15 % L5 is 83 0.036 102 101 1.2 D05 279 148 152 191 182 190.4. - 141 7l 71 5 0.016
630 534.515 970.773 0.16 0.15 0.00 0.00 75 76 1.5 is 83 0.036 102 101 1.1 0.1 2713 150 155 19t 178 189.4 140 71 T 76 0.016
640 536.110 972285 0.16 0.15 0.00 0.00 76 7 1.5 is 83 0.035 103 101 1.1 D05 270 154 156 190 177 189.4" 137 72 12 71 0.015
650 531114 973808 0.16 0.15 0.00 0.00 77 78 1.5 is 82 0.036 101 100 1.0 0.1 262 150 156 184 175 185.4 t37 72 72 3 0.014
660 539.319 975.335 0.16 0.15 0.00 Q.00 6 77 1.5 3.5 82 0.036 11 101 0.9 -0.05 259 147 154 184 173 183.4 132 72 72 17 0.014
670 540.931 976.859 0.16 0.15 0.00 0.00° 17 78 1.5 35 82 (036 102 100 0.8 0.1 256 150 152 1R5 172 183.0 131 12 72 16 0014
680 542.52% 978.385 016 015 0.00 0.00 78 78 1.5 s 82 ¢.036 101 100 0.8 .05 249 148 152 189 172 182.0 131 73 73 75 0.084
690 544,141 979.908 016 015 0.00 0.00 78 79 1.5 3.5 §2 0.035 103 102 0.7 0.1 243 148 151 189 168 179.8 129 2 73 %6 0.014
700 545.744 981.436 0.6 0.5 0.00 0.00 78 79 1.5 3.5 82 0.035 103 102 0.6 -0.05 239 148 153 187 166 1786 131 73 73 76 0.014
Fi0 547.355 982.960 0.6 0.15 0.00 0.00 79 79 1.5 35 83 0.035 103 102 0.6 .05 230 147 151 183 164 1750 132 3 73 76 0.013
720 548.959 984.487 0.le 0.15 0.00 0.00 79 79 1.5 35 84 0.035 103 102 0.5 . -D05 229 149 15t 175 164 1736 132 73 73 77 0.013
T30 550.575 986.020 0.16 0.15 0.00 0.60 79 19 1.5 35 84 0.035 104 103 0.5 -0.05 225 149 151 £71 164 1720 130 73 73 77 0.012
T40 552.175 G987.530 0.16 0.15 0.00 0.00 80 80 1.5 15 85 0.035 102 101 0.4 -0.05 221 150 150 167 167 171.4 129 73 4 80 0.012
750 553.780 989.060 .16 0.15 0.00 0.00 80 80 1.5 15 86 0.035 103 102 03 0.1 224 148 151 166 168 171.4 127 75 15 78 0.011
760 555.385 990,575 0.16 0.15 0.60 0.00 §1 81 1.5 35 86 0.035 103 101 0.3 .05 224 147 147 162 172 170.4 123 s 76 78 0.011
770 556.987 992.097 0.16 0.15 0.00 0.00° g1 82 1.5 35 87 0.035 103 102 0.2 -0.05 227 147 145 166G 175 170.8 124 76 76 8l 0.010
780 558.600 993,625 0.16 0.15 0.00 0.00 52 | 82 1.5 3.5 87 0.035 103 102 0.2 0.05 225 143 146 161 180 171.0 120 17 76 82 0.010
790 560.202 995.154 0.16 0.15 0.00 0.00° 82 82 L5 3.5 87 0035 |. 102 102 0. -3.05 221 146 i42 155 180 168.8 120 17 77 80 0.010
800 561.820 994.690 0.16 0.15 0.00 0.00 82 82 1.5 35 87 0.035 103 103 ot 0.05 220 144 140 158 185 168.8 11¢ 17 77 81 0.010
810 563.431 998.221 0.16 0.15 0.00 0.00 82 82 1.5 35 87 0.035 103 iz 0.0 {0.05 220 143 133 156 183 168.0 117 77 77 §1 0.010
L 7 r b r b > r
Avg/Totat| 120915 | 124606 | 016 o5 | oo | 000 |70z | 1802 0000 w1 | ot [wes | wom 77277777 0 0 A s | st [aowm | sovi 777 oo
Conlre! M. P-SSU-0003 {Dual Yrain - 3G Emission Calculalions). s, Effective date: 1071872004 Page 20f 2 q - 7 OF 4 ._5q RB‘ 5




OMNI-Test Laboralories, Inc,

Final Laboratory Report - Method 5G Dual Train

PRINT
A/ Dilution Tunnel Particulate Calculations
Client Mame:  Monessen Equipment Mumbers: Rsn #: |
Model:  Defiant 2N (MC) Train #; A
Project No,; 227-8-39-3 Date: 04110
Tracking Mao.: 1534
Sample Comporient Reagent | Filler B or Weights _]
Probe # Final, mg Tare, mg  [Particulale, mg
A, Fronl filter eatch Filter F531 1413 g 24.3
B. Rear filter catch Filler F534 1211 120.7 04
C, Probeostch Potheo Is 143352 1 1M &7
Total Perticulate, mg ¢ 25.4
Componeni Fguations; .
A. Frant filler calch Final (mg) - Tare (mg) = Particulate, mp
1. Rear filler catch Final (mp) - Tare (g} = Particulate, mg
Final {mg} - Tare {mg) = Pacticulate, myg

., Probe cotch

Dedument Coolea Mo, P-SRX.0000, Eftectve Dale. §TR005

e
Analyst: £1 Dale: & 5/ 2¥ Ili_'n

Fago 1 of §

‘-a ﬂFd'ﬂ“ﬁ*‘



OI-Tes! Laboratories, Inc

erHT] Final Laboratory Report - Method 5G Dual Train
Dilution Tunnel Particulate Calculations

Client Mame: M T

Model:  Defian 2H1 (NC)

Peaject Mo,:  227.5-39.3

Eguipment Numbers:

Ron #. !
Train it: B

[ate:  M71SVI0

Tracking No.:
Sample Componeni Reagert | Filer i or Weights |
Probe & Final, mg Tare, mg  [Particulate, me
A, Front filler calch Fileer F515 1522 125.3 169
B. Rear filter catch Filier Esi6 1187 117.3 09
€. Probe ealch Probe 24 P30 | 114ML0 28
Total Particulate, mg - 29.8
Compangnt Equntions:
A. Front filter catch Final (mg) - Tare {mg) = Particulste, mg
3. Rear filler catch Final (mg) - Tare (mg) = Particulate, mp
Final {mg) - Tore {mg) = Particulale, mg

. Probe catich

Document Copipl R, P-SEX.0000, Eeclve Date: BTF00

L Co
Amalyst: ﬁé ; Brate: _r_:gﬁ;g['gn

Page joi y
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OMI—T&! Laboralories, Inc.
FUEL DATA

o M —.m .

\.ol]CII.I. LI T ) E‘-DEM\

Moadel: ]}Emd- '?_h”
Projec Hiﬂ'f-ﬁﬂmﬂkmg# _l__"i

Date: 9"[”?”9 Test Crew: T~ Run f: !
OMNI Eqmpment D i

FUEL LOAD PREPARED BY: LL,AMM ]9'1 Ralph 6 — Mmi.ﬂé /M qrs;ﬁ_, i i

FUEL: DOUGLAS-FIR SPECIES, UNTREATED, AIR- DRIEB STANDARD GRADE OR BETTER,
DIMENSIONAL LUMBER.

I’RE-BGRH FIIEL
CISTURE ~=DRY BASIE)
CALIBRATION: Cal Value (1) = 12% .-‘-.ciual Raudmg ] 0
Cal Value {2 = 22% Actual Reading_22.73

Plece Length Readings ' Type
1 Zl‘;gﬁ 1.2 =2o( 3% re
2 Y I 28,2 4.2 9.3 ZxHY
3 il
Length of cut picces: 8 inches Pre-Burn Fuel Averape Moisture: H' , ér

Time {clock): IO:?:P Rmm_’l‘empumlurcm:jv Initials: ‘T?—~

TEST FUEL
FUEL TYPE AND AMOUNT: zxdni______u 4 x4 _I_'j
CALCULATED LOAD WEIGHT20.34 - 247 ACTUALLOAD WEIGHT: (2= 4)
| 236 (x4
FUEL PIECE LENGTH: __ 2 [' 23 [ Total |
MOISTURE CONTENT (METER - — DRY BASIS)
FIECE READINGS
1 1.6 204 19.¢
2 26 @ Zi31 Zin
3 2.l ZoM (¥.{
’ 1R, 20% |98
6 3 —r
7
8
9 - =
"0 -
OVERALL TEST FUEL LOAD MOISTURE AVERAGE: 28.3%"
Time {clock): 1(}*' 3o Room Temperature (F); _ﬁ___ Tnitials; ‘TZ_,

—
Technician signature: _ {=~. " Date: oY /f‘?ﬂf-"
A

@71 OF4-158

Control No. P-SFR-0007 doc, Kffeciive date: 05/08/2008 ' Page | of
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OMNI-Test Laboratories, Inc.

Run Notes
Client: Wi Gaion ‘
Model: Defawt 28 1 (NC)
Project #: 227-5-39-3 o
Tracking #:- j;{!j [
Run #: Date: -©% o4 [14 /io
Test Crew. T2

OMNI Equipment ID #(s):

PREBURN
DESCRIBE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW:
(SETTINGS MUST BE ACCURATE AND REPRODUCABLE)

Conlral No. P-SFAK-0007.doc, Effoctive dale: 05/09/2008

PRIMARY: Sea -]cs*g ﬁm-ﬂd "‘*3 sé&uh SEGONDARY: __ “™———u
Front T
- < e W
TERTIARY: {/’ - T \#Alio
1
FAN: lpw
I i
PREBURN SETTINGS AND ACTIVITIES
FAN ADD | ADD =
AIR (THERMO) CHANGES & RAKE .
TIME 1 PRIMARY/SECONDARY/TERTIARY SETe e | BBl | oo | SOMMEND
& _J_o_ﬁ B T Ll 1 i
s |— = s
TEST FUEL CONFIGURATION SKETCH ~ START UP PROCEDURES
(INDICATE VIEW ANGLE) BYPASS: : U g S,
e FUEL'LOADING il
sdo Viaw ) DOOR: '
e PRIMARY AIR:
Buck—) Front jﬁfﬁm
e,
OTHER:  ~ . .
~ _lest fval f'-hwmd 7T ri
' - & 16wy wf <odlh
DESCRIBE OR SKETGH TEST SETTINGS BELOW:
(SETTINGS MUST B ACCURATE AND REPRODUCIBLE)
PRIMARY: SECONDARY: _——y
B
A " ,"\. TERTIARY:
'\’\ Y
low
il s ,Q/
Technician sfgrlature Dale;
8-1 ! oF 4 - I 66
Fage 1 of 1

vyt



OMNI-Test Laboralories, inc.
Supplemental Data EPA 5G/5H

Client: ﬂoue.sien

Model: Dednnt 2N | @mv\—cA—D

Project #: 227-5-3"

__&Y/klc

Date: _
Test Crew:

i <

Tracking#: 1534
Run #: | . Booth:

OMNI Equipment #(s):

_ Train Leak Check:

R L
Start Time: |27 am.Stop Time:_2 157 Aw oy 20/l
ﬁM‘;l

Stack: Dilution Tunhel (Methiod 56Omw:___
Initial: Initial: /
Final: Final:
Calibrations: Span Gas COy: Oz CO—"  COyDTY):
N2 Span | Nz2Span | NpSpar| N2Span | NaSpan | N; Span | N, Span
Time 1 |
0, L NBe
CO, /
o Cy T =
2 (DT) n T
Stack Diameter (inches): é: -
Air Velocity (fUmin):  Initial: < S“Qf%hhnal €50 SHua
Scale Audit (bs):  Pretest: _ 10. 00 ]5_“ Post Test: __[0.0©
induced Draft: &~ %Smoke Capture: __ |06
Pitot Tube Leak Test: Pre: 0.00.3.0 Post: 0.0 @3.]

Flue Pipe Cleaned Prior to First Test in Series: Date: _ &4 /18/1D _ Initials;. Yz

Ending

w Initial Middle
Pb (in/Hg) 'ﬁi.i-z-ﬂ-.-s:—g 2460 | 29.062- 2062
Room Temp (°F) T8.0 7 6.0 &b
“Techniclan signature: V/,Q Date: _¢& ”&aﬂn _
4-13 O0F 4-168

Caonlrol No. PLSFAD-0008.doc,

Effgctive dale! 0502008

Page 1ol 1




Model: Defiant
Meonessent Hearih Systems
£.0, Bax 500

Bethel, VT 05032

Run 2

OMNI-Test Laboratories, fur. d-14 of 4-155
Crviifearion Tesd Report sed June XoI6: Vomul-ghiUsers Files\ Testimg W fome enid 220.5 30.3 bt sser New Fremont (Noe-Cotfl 2275393



OMMNI-Test Laboratores, Ing.

Wood Heater Test Data - EPA Method 5G

tanufaclurer: Monessen
Model: Defiant 2N1 (NG)
Project No.:  227-5-39-3
Tracking Mo.. 1534
Run: 2
Test Date: 04420010
Bum Hata 0,88 kglhr diy
Average Tunnel Temperature o4 degrees Fahrenhell
Averags Gas VelocHy In Dilullon Tunnal - va 121 feetsacond
Average Gas Flow Rata In Dilelon Tunne! - Qsd 17822 declinour
fararage Delia p G032 inchies HEG
Average Delta H 0.00 inchas H20
Total Time of Test T30 minutes
AVERAGE SAMPLE TRAIN 1 SAMPLE TRAIN 2
Total Sample Vaolume - Vi 11381 cubic fesat 117.31 cublec feel 10981 cuble feet
Auorage Gas Meter Temperature 78 degrees Fahrenheil 78 degrees Fahrenheit 79 degrees Fahrenheil
Tolal Sampla Volume (Standard Gondlions) - Vimstd 108.5 dscf 1131 deef 105.9 dscf
Tolal Particulates - mn 72 mg 7.5 mg
Paricutata Concentralion (dry-standard) 0.00007 gramsidscl 0.00006 gramaldsc! OL000T gramsfdscl
Particutata Emizslon Rate 0.52 gramshour 0.50 gramahour 0.55 gramsfhour
Adjusied Emissions 1.06 gramsthour 1.02 gramahour 1.0 gramsfour
Difference from Avorage 0,05 gramsfhour 0.05 gramshour
7.5% of the average emisglon rale 0.08
Welghted Average Emisslon Rate Limlt 4,10 gramahour
T.6% of Iha welghted average emisskon rals Dmit 0.1
Results Are Acceptable
f+15 0F4-1585
Caekridl By, PSR a8 e+ 861 owipihn Gt bond) s, Eptvadon SFRHE1 Paga 1 of 1 50 ftua 2




OMNI-Test Laboratories, Inc.

il

Wood Heater Test Data - EPA Method 5G

ﬁ//é///ﬁ

[ Run: - 2| . Signature/Date: -
Manufactorer: Monessen ; PM Contrel Module: Tunnel Velocity! | 12.14
Model: Defiant 2N1 (NC) Velocity Traverse Data’ Dilution Tunnet MW(dry): T 2900 Ibib-mole Intial Tunnel Flow: | 1322 [scfim
Tracking No.: 1534 o] Rl Pt.2 PL3 Pt.4 PS5 PL6 Pt.7 PL8 Bilution Tumel MW(wet): ‘J’.Eglhﬂb-mole Average Tunne) Flow] 120.9  |sciin
Project No.:  227-8-39-3 Initial AP | 0.020 0.034 0.039 | 0.037 0.028 0.036 0.038 0.033 |"H20 Dilution Tunnel H20: 400 percent Tunnel Area: 0.1963 ft2
Test Date:  20-Apr-10 Inittal Temp.| 94 24 04 94 94 04 94 94 oF Diltution Tunnel Static: -0.130 "H20 Post-Test Eeak Check (1) ¢.000@5 cfm{@"Hg
Beginning Clock Time:  12:03 il Pitot Tube Cp: _—02—9_- Post-Test Leak Check (2):  0.000@9 cfm@"Hg
Recording Interval: 10 min. OMNI Equipment Numbers: Meter Box Y Factor: 0599 (1) 0.9%6 (2) Fuel Moisture' (dry basis %) 202
Totat Sampling Time: 730 min. Barometric Pressure: Beg]n Middle End Average Tola) Particulate (1): 7.2
2060 2955 2955 2957 "Hg Totat Particulate 2 ___ 7.5
: ) .
Particulate Sampling Data Fuél Weight, Ib Wood Heater Temperatiure Data, oF Stack
Elapsed | Gas Mcter | Gas Meter |  Sample Sample . . { Meter | Meter | Meter Vac. | Meter Vac. | Dilulion | Dilution | Pro, Rate | Pro. Rate ) . . . . . . | : . . . .
Tiﬁe Cubie Feat | Cubic Feet Ratc,]::ﬁn Rate, 21‘1]1 fjJIr ;f(kl:;’ glr ;T; oF | oF In, Hg. In. Hg. Tunne} | Tunnel | (10%) | (10%) szclgli:g g]:?;; Fl;.:b;x II;I(:E:: Fg:l;]{:x Fl{i];ox F;:;;ix Ci::fili{ﬂ ng;:F: Stack F(ﬁlt; r FElzt;:r I::ﬁ :}glgr h:x]?;rg;r Ambient D::;‘(JII "
(1} @ (D (2} . (1} ) (1) €3] Temp. dr (1) 2) )
0 563496 | 98312 V77 000 {000 | L D 9 | 0033 o e W a0 246 266 266 268 210 | 38 | 4 | 75 75 0.052
10 565.150 099.885 0.17 0.16 0.00 0.00 78 79 98 0.013 102 103 21.8 -0.45 328 240 263 250 248 265.2 298 4 73 12 0.052
20 566.782 1001.435 0.16 0.15 0.00 0.00 78 78 94 0.011 100 102 2013 -0.45 289 226 263 226 226 2464 306 72 72 72 0.045
30 568.406 1802955 0.16 0.15 0.00 0.00 78 78 94 0.034 98 93 20.8 -0.5 269 217 267 211 21 2354 324 73 73 74 0.045
40 570.018 1804.466 0.16 0.15 0.00 0.00 8 79 95 0.034 98 98 203 -0.55 258 206 277 200 200 228.4 334 72 72 73 0.045
50 571617 1005.962 0.16 0.15 0.00 0.00 78 79 96 0.034 97 97 19.6 0.7 258 202 288 193 193 226.4 140 72 2 | 73 0.045
60 573.215 1007 462 0.16 0.15 0.00 0.00 77 79 96 0.035 96 26 1.0 0.6 258 197 292 191 191 2254 340 72 3 73 0.046
T 574.823 1008.979 016 0.15 0.00 0.00 77 79 97 0.034 98 98 182 0.8 264 191 297 189 189 226.0 344 73 73 13 0.046
20 576.430 1(H0.495 0.16 0.15 0.00 0.00 78 79 93 0.033 99 100 17.5 0.7 275 184 297 189 189 226.8 345 3 3 3 0.046
0 578.038 10§2.000 016 015 0.00 0.00 78 79 o8 0.034 98 a8 16,7 0.8 288 180 2997 191 189 2294 349 3 73 73 0.047
- 100 579638 113515 0.16 15 0.00 0.00 78 7% o8 0.034 97 o8 159 075 306 176 297 192 189 2322 349 73 73 73 0.047
110 581.238 1015.023 0.16 0.15 0.00 0.00 18 79 93 0.034 97 98 15.] (.85 325 174 o 195 189 236.8 364 73 73 73 0.047
120 582.843 1016.530 0.16 0.15. 0.00 0.00 18 79 31]1 0.033 99 99 14.1 .95 357 171 316 201 191 247.2 390 73 73 75 0.050
130 584.438 1018.040 0.16 215 0.00 0.00 - 18 79 9% 0.032 100 1061 13.? 0,95 383 166 326 209 199 256@' 381 73 74 . 72 0.050
140 586.070 1019.570 0.16 Q.15 0.00 0.00 17 79 100 0.035 98 98 122 0,95 405 167 325 216 206 2638 117 73 T4 73 0.051
150 587.640 1021.058 0.16 .15 0.00 .00 78 79 101 0.033 97 98 114 0.8 415 166 324 222 211 2616 378 4 74 K] 0.050
160 589.244 1022.565 0.16 0.15 0.00 0.00 78 79 101 0.034 98 08 10.5 -0.9 430 166 328 226 218 2736 393 74 74 12 0.051
170 590.848 1024.073 016 0.15 0.00 0.00. 78 79 102 0.033 99 100 9.7 -0.85 445 168 339 233 230 283.0 397 74 74 72 0.052
1840 592,448 1025.582 .16 0.15 0.00 0.00 78 79 102 0.032 101 101 3.8 -0.85 456 168 339 239 237 287.8,' 380 73 74 M 0.053
180 594.049 1027.081 .16 0.15 0.00 0.00 7 79 100 0.032 101 100 1.7 -1.1 465 168 323 243 243 288.4 353 73 74 72 0.050
200 595.650 1028 581 0.16 0.15 0.00 Q.00 78 79 o8 0.031 102 102 7.3 0.4 469 172 313 246 254 290.8, 352 73 74 72 0.050
210 597.255 1030.086 0.16 0.15 0.00 0.00 78 79 8 0.033 9% 99 6.7 .65 463 175 298 248 259 238.6[ 341 73 T4 74 0.048
220 598.855 1031.592 0.16 0.15 0.00 0.00 17 79 g5 0.031 102 102 6.0 .65 464 172 282 252 263 236.6! 323 72 13 74 0.046
230 600.459 1033.0%28 0.16 0.15 .00 0.00 71 79 a2 0032 100 100 56 .45 475 172 263 252 269 286.2 00 12 13 72 0.045
240 602.068 1034.603 0.1 0.15 0.00 0.00 " 79 a0 0.030 103 103 5.1 -0.45 456 172 243 252 269 273.4E 276 72 73 72 {0.040
250 603.666 1036.108 0.16 0.15 .00 0.00 717 79 20 0.030 103 103 49 0.2 428 170 221 250 267 2672 258 1 72 74 0.037
260° 605.271 1037.615 0.16 0.15 0.0 0.00 18 79 i1 0.033 98 98 4.8 3.15 410 168 207 248 265 259.6 243 71 72 72 0.036
270 606.885 103$.140 0.16 0.15 .00 0.00 78 79 87 0.030 [#x) [ 46 0.15 397 170 193 243 256 2518 232 T 72 n 0.034
280 608,480 1040.631 0.16 0.15 0.00 0.00 7 7 87 0.030 102 102 45 -0.1 386 167 182 241 249 2450 219 0 71 ’ 4 0.03]
290 610.078 1042.129 0.16 0.15 0.00 0.00 77 79 84 0.030 102 102 4.4 -0.1 373 165 172 236 243 237.8 206 70 K| i 0.030
30 611,685 1043.633 0.16 0.15 0.00 0.00 77 78 84 0.030 103 103 43 -0.1 360 159 165 232 237 230.6. 198 Tl 71 72 0.029
3o 613293 1045.145 016 0.15 0.00 0.00 77 78 83 0.030 103 103 42 -0.1 - 351 154 157 225 228 2230 187 69 0 3 0.026
20 614.910 1046.648 0.16 0.15 0.00 0.00 7 78 83 0.031 102 101 42 -0.05 40 156 148 219 221 2168 178 69 70 73 0.024
330 616.510 1048160 0.16 0.15 0.00 0.00 7 78 86 0.031 101 102 4.1 -0.05 in 158 141 214 214 2116 173 69 70 75 0.024
340 &18.100 1049.650 - 016 0.15 0.00 0.00 1 79 87 0.030 102 102 4.0 0.1 322 157 140 205 207 206.2 166 70 71 78 0.021
350 619.715 151,155 0.t6 0.15 0.00 .00 8 79 88 0.030 103 103 4.0 -0.05 309 156 132 203 201 2002 160 71 72 79 0.020
360 621.315 1052.655 0.16 0.15 0.00 0.00 18 79 88 0.031] 101 101 39 -0.05 301 152 131 197 195 1952, t54 72 73 78 0.018
370y 622958 1054.165 0.16 0.15 0.0 0.00 8 79 88 0.031] 104 102 39 0 291 151 127 191 189 1898 151 72 73 78 G018
380 624515 1355.660 0.16 0.15 0.00 0.00 79 80 88 0.030 100 {174 3.9 0.05 283 145 123 188 183 184 4 145 2 74 7% 0.017
330 626.128 1057156 0.16 0.i5 0.00 0.00 79 80 it 0.030 103 102 18 -0.05 274 143 119 182 179 17194 141 13 4 7 0.016
A% 627.736 1058.657 016 0.15 0.00 0.00 79 80 a8 0.032 100 99 38 -0.05 266 141 118 178 173 1752 137 74 74 79 0.015
410 629.340 1060.165 0.16 al1s 0.00 0.00 79 80 88 0.032 99 100 37 -0.05 249 139 120 180 171 171.8 . 139 74 5 77 0015
420 630.952 1061.688 0.16 Q.15 0.00 0.00 79 80 88 0.032 100 101 36 0.1 238 135 133 180 167 170.6 137 74 74 17 0015
“Control No. P-85U-0003 {Dual Traln - 5G Emission Calculations).ds, Effective dals: 10/18/2004 Page 1of 2 q - 1 6 OF 4 _5C1RL5 6




OMNI-Test Laboratories, Inc.

}
|

Wood Heater Tést Data - EPA Method 5G

Signature/Date: / /é é/d/ é’// /°

| Run: .. . 2 .. ! . .
Manuthcturer:  Menessen ; PM Control Module: | Tunnel Velocily: 12.14  |jfifsec.
Model: Defiant 2N (NC) Velocity Traverse Dé!a Dilutien Tunnel MW{dry): 2900 1bAb-mole Intial Tunnel Flow: | 1322  |sefm
Tracking No.. 1534 4 e Pr2 PL3 Bt.4 PLS Tt6 Pt.7 PLE Dilution Tunnel MW(wet): __ 28.56_Iilb-mole Average Tunnel Flow] 129.9 |[scfin
Project No.. 227-8-39-3 Initial P | 0.020 0.034 3.039 0.037 0.0_28 0.036 0.038 0033 |20 Dilution Tunnet H20: 400 percent Tunnel Area: 0.1963 fi2

Test Date:  20-Apr-10 Initial Temp.| 94 94 94 o4 b 24 94 94 oF Dilution Tunnel Slatie: 0.130 "H20 Post-Test Leak Check {1}  0.000(@5 ¢fm(@ "Hg

Beginning Clock Time:  12:03 : Pitot Tube Cp: 089 Post-Test Leak Check (2): _ 0.000@9 cfin@"Hg

. Recording Interval: 10 min, OMNI Equipment Numbers: . Meter Box Y Factor: 0.994 (1) 099 . (2) Fuet Moisture (dry basis %) 20.2

Total Sampling Time: 730 min, : Barometric Pressurs: Begin  Middle End  Average Total Particulate {I): 7.2

: 29.60EL 2955 2955  29.57 “Hg Totat Particulate (2); 7.5

: i
Parliculate Sampling Data Fuel Weight, [b Wood Ieater Tempcrattlre Data, ol Stack
Etapsed | Gas Meter | Gas Meter Sample Sample N . Meter | Meter | Meter Vae. | Meter Vac. | Dilution | Dilution | Pro. Rate | Pro. Rale . , . . . . i . . . .
Time Cubic Feet | Cubic Feet Rate.,l;ﬁu_ Rsto, ].J:rm g;iz'l“)’ ?}‘;r{';; ofF | of | mHg In.Hg. | Tunnel | Tunnel | (10%) | (10%) Rzaj';g g}‘;’fgé F‘fr‘ff;" g‘;?:{’::“ Fg:::" F’L":';t"-" F I'{I"g"h‘f‘ Ceg:?trst ‘;:f;::: Stack FEII‘;* Fg;‘ I';g;'ﬁ;f I':xl’i;"é';' Ambient D:%"'
(1) (2 (1) 2} : () 2 (1} 2) Temp. de (1) 2) .
430 632.555 1063.110 0.16 0.14 0.00 0.00 % 80 88 0.031 101 96 1.5 -0.1 236 135 146 178 165 172.0, 137 T4 74 8 0.015
440 634.163 1064.610 0.16 0.15 0.00 0.00 79 80 88 0.031 f01 10t 34 -0.15 240 131 150 176 163 1720 146 74 T4 78 0.015
450 615.710 1066110 0.16 0.5 000 | 0.00 79 80 a7 0.031 101 101 3.3 -0.1 247 128 156 178 161 174.0 156 74 74 Tl 0.015
460 637,380 1067.725 0.16 0.16 0.00 0.00 79 80 87 0.030 103 HO 3.t 0.2 257 128 167 178 160 178.0 169 ™ i 7 0.016
470 638,985 10692.230 0.16 0.15 0.00 0.00 79 80 88 0.030 103 103 2.5 0.2 272 128 177 180 162 183.8 177 T4 75 I 0.017
480 640,600 1070.738 .16 0.15 0.00 0.00 79 80 88 0.031 102 101 27 .15 283 128 186 184 165 1892 184 15 75 7 0.018
490 642.205 1072.248 0.16 0.15 0.00 0.00 73 80 90 0.031 101 102 26 0.15 294 128 197 E88 166 194.6 188 75 75 T 0.019
500 643.845 1073770 0.16 0.15 0.00 0.00 9 80 o0 0.030 105 104 24 -0.2 305 130 201 192 169 199.4 192 76 76 T 0.019
510 645.420 1075.255 016 0.15 0.00 0.00 79 8¢ 91 0.032 o8 98 23 0.1 309 132 177 195 171 196.8 192 76 T i 0.020
520 647.036 1076.761 0.16 015 0.00 .00 79 80 at 0.031 102 101 2.1 .15 320 133 165 195 173 1912 190 77 "7 Iz 0.020
530 648,638 1078263 0.16 0.1% 0.00 0.00: 79 80 %2 0.031 101 10§ S20 0.15 325 135 159 197 176 198.4 193 77 7 78 0.020
540 650,252 1079.770 0.16 0.15 _0.00 0.00 79 80 &2 0.030 104 103 1.8 -0.15 325 . 139 156 195 178 198.6 88 78 78 T? 0.019
550 651.871 1081.263 0.16 0.15 0.00 0.00 79 80 92 0.030 104 103 1.7; 0.1 325 137 152 197 180 193.2‘: 182 78 78 76 0.020
560 653.475 1082.779 0.16 0.15 0.60 0.00 79 80 92 0.030 103 104 -].6£ -0.15 327 138 148 198 180 198.2; 176 78 78 -8 019
570 635078 1084.2%0 0.16 0.15 0.00 0.00 9 80 92 0.030 103 104 1 5‘ 0.1 129 137 142 197 180 197.0- 172 78 78 76 0.01%
580 656.690 1085.794 0.16 015 0.00 0.00 9 80 o1 0.031 102 101 I.4E 0.1 ExE) 137 139 195 182 1974 167 78 78 78 0.018
550 658.300 | '1087.2%0 0.16 .15 0.00 0.00 19 8¢ 91 0.031 102 101 1.3' -0.1 329 135 137 195 182 195.6: 163 T8 78 (X 0.018
600 652.910 1088.794 0.16 0.15 0.00 0.00 79 80 90 0,030 103 13 1.2 -0t 327 137 135 193 184 1952 159 78 78 735 0.017
610 661.520 1090.298 0.16 0.15 0.00 040 79 g0 89 0.029 105 105 1.1 0.1 323 137 129 189 182 1920 154 78 78 75 0.017
620 663130 1091.790 0.16 0.15 0.00 0.00 79 80 8% 0.029 105 104 1.0 Q.1 34 135 126 186 182 188.6 152 78 78 75 0.017
630 664.740 1093.290 16 0.15 0.00 000 | 79 80 89 0.030 103 103 0.91 0.1 307 132 128 184 180 1862 149 17 78 75 0.017
640 666.348 1094.788 0.16 0.15 040 0.00- 78 80 88 0.030 103 102 0.8! -0.05 300 132 143 184 184 1886 149 7 ¥ 5 0.016
650 667.960 1096,288 Q.16 .15 0.00 0.00 79 80 88 0.030 103 102 0.7 -0.1 294 132 151 181 188 189.2 149 77 I 74 0.016
660 669.565 1097.785 Q.16 0.15 0.00 0.00 - 78 79 87 0.029 105 104 0.6 -0.1 289 132 155 179 192 189.4 149 77 T 76 0016
670 671,176 1099.284 Q.16 045 0.00 0.00 78 79 87 0.028 107 106 0.5, 0.1 289 132 [57 174 192 188.8 146 X Lri 74 0.016
680 672,782 1100.780 0.16 0.1 0.00 0.0¢ 78 79 86 0.03¢ 103 102 04 , 0.1 282 128 157 172 194 186.8 146 LK 7 6 0.016
690 674,395 1102275 0.16 0.15 ¢.00 0.00 77 19 &6 0.033 98 97 04 1 -0.05 275 129 159 169 193 185.0 146 76 76 75 0016
700 676.000 1103.768 0.16 0.15 .00 0.00 77 78 86 0.033 98 97 0.3, -0.1 273 133 159 172 196 186.6 144 77 77 8¢ 0.015
70 .| 677620 1105.270 0.16 0.15 0.00 0.00 - 8 79 87 0.033 99 o8 02 0.1 263 140 160 172 198 186.6 142 7 77 83 0.015
720 679.200 1106.732 0.16 0.15 0.00 0.00 78 80 87 0.033 96 95 0.1 -0.05 259 143 158 171 203 186.8 141 78 78 83 0015
730 680.809 1108.220 0.16 0.15 0.00 0.00 19 80 88 0,033 98 97 0.0, -(,1 253 141 156 165 206 184.2 13% 77 78 84 0.015
Ave/Total| 17313 ] 100008 | 0.6 o1s | 000 | oto [m1s [193t P 77777 9128 { 0o | 10089 | 10089 %WWWWWWW 107 V77 101 | mag | eovan | sovi |77 0029
7
I
Page 2 of 2 4117 OF 4 -5lR§ng
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OMHNI-Tast Laboralories, inc.

Final Laboratory Report - Method 5G Dual Train
Dilution Tunnel Particulate Calculations

Client Mame:  Monessen ___ Equipment Numbers: Rusn #: 2
Model:  Defiant 2N (NC) . Train #; A
Project No.: 227-5-30-3 Date: 042010
Tracking Mo 1534
Sample Component Reagent | Filter # or Welghis I
Probe# | Final,mg |  Tare, ing Particulate, g
A. Front filter calch Filter F537 126.8 1204 6.4
B, Rear filter catch Filter F538 125.3 1249 04
C. Probe catch Probe 24 114123.9 1141235 04
Total Particulate, mg : 12
Component Eqguations;
A._Eront filter catch Final (mg) - Tare {ing) = Particulate, mg
B, Rear filler eateh Final (mg) - Tane {myg) = Particulate, mg
. Probe catch Final (mg) - Tare {mg) = Particulate, mg

—
Analysl: 3, Dnte: ¢ 5/ ’?’ZEU

Docamant Control No. PS50.0003, Efsclvn Data; 8773008 Page 1ol i 4-18 0F 4 Soyai-§



OMMI-Test Laboratories, Inc.

Final Laboratory Report - Method 5G Dual Train
Dilution Tunnel Particulate Calculations

Client Mame: Monessen Equipment Numbers: Run #: 2
Model: Defiant ZN1 (NC) Train #: i}
Project No.:  227-5-39-3 Date: 04720410
Tracking Ma.: 1534
Sample Camponent Reagent | Filter # or Weights —i
Prabo # | Final, mg Tare,img  [Particulate, mg
A, Front filter catch Filter Fi39 1229 116.8 6.1
B. Rear filter catch Tilter F540 122.1 1203 (1%}
C. Probe catch Probe 34 115863.5 115864.9 0.6
Total Particolate, mg 2 7.5
Component Equations:
A, Front filter caich Final (mg) - Tare (nig) = Particulate, mg
B. Rear filter catch Final (mg) - Tare {mg) = Particulate, mg
C. Probe catch Finiad (mg) - Tace (ing) = Particulale, mg

Analyst; {&f/ﬁ Dale: G!‘."{_"‘EE“EEH

Dotiment Contrel Mo, PLSSX-0000, Efectae Daby; BT Page 1ol
g-19 oF 4108
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OMNI-Test Laboratories, Inc.
FUEL DATA

Client: I"’L:ul.sh.n

Model: 2wt ZM LN

' Project #Tﬂ_?ﬂ‘ﬂ'rackmg# 1534

Date: 2420/ 10 Test Crew: T2_ . Run #: 2
OMHNI Equipment 1D #:
FUEL LOAD PREPARED BY: _ e lpl, él et 3 Pw-pch ooy mwﬂ} I R

FUEL: DOUGLAS-FIR SFECIES, UNTRE.:’-.TED AIR-DRIED, ST ﬁNDMU’J GRADE OR BETTER,

DIMENSIONAL LUMBER.
) PRE-BURN FUEL
MOISTURE CONTENT (METER ~ - DRY BASI$)
CALIBRATION:  Cal Value (1)=12% Actual Reading | 2.0
Cal Value (2) =22% Actual Reading _ 272.6
Piece T H'm'lh ﬂp_nrimnt Tuna
1 5 [s_ n 112 e _i.flﬁ o P
g _.L'L f dan . 203 1BY P
Length of cut pieces: z inches Pre-Burn Fuel Average Moisture: Icl?-

']‘ima{utuck}:j’_’_"_lg Room Temperatore (F): 2% Initials: Ve

' TEST FUEL
FUEL TYPEANDAMOUNT:  2x4 axs _Y wefedl
CALCULATED LOAD WEIGHT: 22.75 - 107 ACTUAL LOAD WEIGHT: L (2% 4)
722320 (sx49)
FUEL PIECE LENGTH; __ 2| : 22.2.0 Toul
MOISTURE CONTENT (METER - ~ DRY BASIS)
]
PIECE READINGS i TYPE

! Z2.4 Zo.Y ZL2 e

2 2o.4 200 3.6 / .

3 39 Sag 2 S

4 203 294 (%4 vy

5 _ ~

6 Y

7 _

8 -

9

10 -
OVERALL TEST FUEL LOAD MOISTURE A VERAGE: 20.72-
Time {clock): ngf Room Temperature (F): 78 | Initials: _T&
-

— -
Techniclan signatiire: ___ /_:..._. ‘//g Date: _aqgj_‘lf_g_

#2171 OF 4-156
Contral No, P-SFB-0007.doe, Effective daje: 05082008 ‘ Page I of |



OMNI-Test Laboraltories, Inc.
Supplemental Data EPA 5G/5H
' Client: Mandsnen |
Model: Defieunt 201 (RO

Project #: 221-5-39-%  Tracking #: 1S3y -

Date: &‘{lfaa!.-’lo Run# 2 _ Booth: _Niw .
Test Crew: TT- Start Time; 12:03  Stop Time: J2:[3 (A.M oilzilio)
Ulest)

OMNI Equipment #(s): ___ s

wm Leak Check:
Stack: Dﬂutmw

Initial; , Initial:

Final: Final:

Calibrations; Span Gas COy CODT):

N2 Span | N, Span Wn N> Span | Nz Span | N;Span | Nz Span
Time Al
0, AN
CO,
cQ— ”"/ |
COBFY . B s
Stack Diameter (inches): é' _ =
Air Velocity (fmin):  Initial: € S© §L/yFina: < So f?{/wh
Scale Audit (Ibs): Pretest: __10.00 : Post Test: _tU<0®
Induced Draft: O he %Smoke Capture: (O
Pitot Tube Leak Test: Pre: 0.0 e.3.0 Post: 0.0 _ 3.0
Flue Pipe Cleaned Prior to First Test in Senes Date: g»lpg [le__ Initials; e~
. Initial Middle Ending
Pb (in/Hg) 24.60 14.55 124.825 e
Room Termp (F)_| o “Rq 7fur 27 LN

“Technician éignature: i V% ~ Date: 0‘-[';'9& ,f!a ..

: _ 423 0F4-158
Conlrol No. FP-SFAQ-0008.doe, Effeclive tale; 050%2008 Page 1 of 1




Madel: Dafiant
Mortessen [eartlh Systems
F.O. Box 504

Bethel, VT 05032

Run 3

OMNI-Test Laborataries, fitc. 4-24 of 4-155
Certificasion Fest Repontated Seme J010; Wb Ulvers Filest Tenetng Wstessent 2375103 Maoescers Mow Vernstidd (Moo G 227-5.09-3



OMINI-Tesl Labovalades, Inc.

Wood Heater Test Data - EPA Method 5G

Manufacturer: Monessen
Model: Defianl 2N1 (NC)
Project No.:  227-5-38-3
Tracking No.: 1534
Runm: 3
Test Date:  04/21/110
Burn Rala 2,78 Wglhr dry
Awverage Tunnel Temperalure 134 degrees Fahranheil
Avarage Gag Velocity in DEutlon Tunnel - vs 14.7 feetisecond
Average Gas Flow Rate in Dilution Tuenel - Osd B742 A dscihour
Average Della p 0.043 Inches H20
Average Delta H 0.00 Inches H20
Total Time of Test 180 minulas
AVERAGE SAMPLE TRAIN 1 SAMPLE TRAIN 2
Total Sample Volume - Vim 20.51 culile fest 3049 cubic feat 28.53 cublc feal
Average Gas Melor Tomperature B0 degrees Fahrenheil B0 degreas Fahrenheit 81 degress Fahrenheil
Total Sample Volume (Standard Conditions) - Vmsid 28.3 dacf 26.2 decl 273 gack
Total Pariculatee - mn it mg 36 my
Pacticulale Concentration (dry-standard) 000013 grams/dscl 000013 gramsidsef 000013 gramsidsct
Parliculate Emission Rate 1.14 gramsMour 1.44 gramsmour 1.5 gramefhaur
Adjustad Emisslons 2.04 gramefhour 203 gramefour 205 gramsiour
Difference from Averaga 0.01 gramshour 0.01 gramsfhour
7.6% of the average emisston mile 015
Weighted Avaraga Emission Rale Limit 410 gramsMour
7.6% of the weighled avarage emission rale il 0.31
Resuits Are Acceptable
4-25 oF4-166

Errdead bt PRSI i Prie < 50 Wik Cocubionufs, (v dats 477000

Fapas 1ol

e I B




OMNI-Test Laboratories, Inc.

Wood Heater T

L

bst Data - EPA Method 5G

Z7

i

| Run: . 3§ - . - % - - o - Signatuie/Diate: 7
Manufacturer: Monessen 5 PM Control Module: | Tumnel Velbeity: 1452
Model: Defiant 2N1 (NC) Velocity Traverse Dilta Dilution Tunnel MW(dry): 2900 Ibib-mote Intial Tunnel Flow: | 1293 [sefin
Tracking No.: 1534 v ER Pr2 Pi.3 PL4 F(S Pt.6 P17 P8 Dilution Tunnel MW(wet): 56 tbAb-mole Average Tunncl Flow] 1457 |scfm
Project No.: 227-8-39-3 Initial 4P | 0.030 0.038 0.040 | 0.038 000 | 0.038 0.040 0.038 |"H20 Dilution Tunnel 1120: 00 percent Tunnel Arca: 01963 2
Test Date:  21-Apr-10 Initial Temp.] 154 154 154 154 ]5'(4 154 154 154 of Dilution Tunnel Static: ji_ "H2O Post-Test Leak Check (1):  0.000@5.0 efm{@"Hg
Beginning Clock Time:  12:12 ) ; Pitot Tube Cp: 0199 Post-Test Leak Check (2):  0.000@%.0 cfm(@"Hg
Recording Intervak: 10 Nin. OMNI Equipient Numbers: ; Meter Box Y Factor: 0.5%4 (1) 0996 (2) Fuel Moisture (dry basis %): 21.25
Total Sampling Time: 190 min. Bacometric Pressure: _ Begil _ Middle  End  Average “Total Particutate {1): 38
i 29.47 2047 3947 2947 "Hg Total Particulate (2): 36
Particulate Sampling Data Fuel Weight, Ib Wood Heater Temperatlwe Data, oF Stack
Elapsed | Gas Mcter | Gas Meter | Sample Sample . . | Meter | Mecter | Meter Vac. | Meier Vac. | Dilution | Dilulion | Pro. Rate | Pro. Rate : . , . - . . . . . .
Time | Cubic Feat | Cubic Fect | Rate, ol ‘ Rale, ofn g:{"é‘f;' ggf(";; ofF | oF | IHg | MHg | Tennel | Tumnel | (t0%) | (10%) Rg;j:ig (‘;‘}','Z',?;’; F';"'Oh:" E‘ﬁi’: F;;:L’E" F ‘;‘Zt[’;’" F}'{fg]b:;" C*‘Ef:]i{“ ‘;Ef;:g: Stack F("]';“ F E';;" I';(Pl;“(%;r ':‘x‘;;“é;’ Ambicnt ng(;“‘
(4] @) (1) 2) 1@ ) 2) Temp. dp 1) 2) :
0 60834 | 108225 77777777/ 000 |om | 1w | w0 154 | 003s 72 85 7] o0 218 335 357 346 3854 | so7 [ es | 71 75 0.060
14 682.430 E09.780 0.16 0.16 0.00 0.00 79 80 132 0.044 99 103 22:0 -1.55 539 216 327 312 3t4 341.6 524 65 7l 13 0.068
20 . 684.065 111298 0.16 o.ls “0.00 0.00 79 80 140 0045 101 100 ton 2.1 550 212 147 288 281 335.6 606 67 72 15 0.071
30 635.700 112.815 .16 0.15 0.00 0.00 79 20 148 0046 100 . 100 17.8 =21 57 206 70 30t 264 342.4 633 68 e 1 0.074
40 687.300 114.310 0.16 0.15 0.00 0.00 19 80 148 0.046 98 98 15.4 24 612 204 375 329 264 356.4 625 68 74 5 0.074
50 688.888 115.805 0.16 0.15 0.00 0.00 7% 81 152 0.046 98 o8 | 3.b 245 661 197 377 351 267 370.49 653 69 75 73 0.074
60 090.480 117.290 0.16 0.15 0.00 0.00. 80 81 I55 N.046 98 98 1.7 225 704 189 375 380 278 385.2 666 69 75 74 0.075
70 692.070 118.775 0.16 Q.13 0.00 0.00 80 8l 152 0.046 98 98 8.6 2.1 708 195 i 399 291 392.8 642 68 5 M4 0.075
80 693.673 120.269 0.16 0.15 0.00 0.00 80 8t 148 0.046 98 98 6.4 -1.8 737 197 362 416 k13)) 404.4: 619 66 74 3 0.074
S0 695.275 121.764 0.16 . 0.15 0.00 0.00 80 81 143 0046 98 o8 5.5: -b.3 55 192 352 424 31t 406.8: 583 &6 74 74 0.072
100 695.880 123,265 - 0.16 0.15 0.00 0.00 B0 82 137 0.045 99 98 4.3:' -1.25 780 192 322 417 330 403.?4: 525 66 M T4 0.069
110 698.480 124.765 0.16 0.5 0.00 0,00 80 82 129 0.044 99 99 3.4_| -0.9 T 764 188 278 404 350 396.8 495 68 73 5 0.064
120 700,090 126.260 0.16 Q.15 0.00 0.00 g0 82 125 0.040 104 [03 2.6 -0.75 721 191 254 380 151 3794 465 68 73 4 0.060
130 701.645 127.768 0.16 015 0.00 0.00- &0- &1 123 0.040 160 104 2 ll 0.5 617 190 239 159 352 3634 456 10 3 15 0.059
140 703.200 128.260 016 0.15 0.00 0.00- 80 81 120 0.040 100 - 102 i7 0.4 642 187 228 351 340 349.6 438 10 3 Tl 6.058
150 704.910 130.755 Q.17 0.15 0.00 0.00 79 81 118 0.041 108 101 1'3.| .45 619 193 219 334 332 3394 425 10 73 74 0.057
160 706.515 132.260 0.16 0.15 0.00 .00 80 81 1l& 0.041 101 102 0.8: -0.45 604 189 217 325 327 3324 419 Tt 73 3 0.056
170 708.120 133.760 0.16 0.15 0.00 0.00- 79 81 i14 0.040 103 102 () Sj -0.35 595 188 206 314 327 3260 412 n 72 73 0.055
180 109.730° 135.260 0.16 0.5 0.00 0.00- K 81 113 0.040 103 102 0.1 | -0.4 512 19t 202 301 318 3168 394 72 73 75 0.053
1920 111320 136.759 0.16 0.15 0.00 0.00 79 80 1§l 0.040 1M 102 0.0 .05 574 19l 189 3o 318 4.6 186 70 71 73 0.053
- . > . . . _ !
Avgflotal| 20486 | 28534 0.16 o1s | 000 | ooo |10 [soss P 772777 1390 | eaas | 1o [ wose 777777 WWWWWW 10 | V77 s83s | s | aowior| ivwiol 7777 006s
|
]
|
!
|
Paga 101 4 - 2 6 0 F q - f!un?&g

Control No. P-SSU-0003 [Dual Train - 5G Emission Calculations). xls, Eifeclive dale: {016/2004




OMNI-Test Laboratories, Inc.

Final Laboratory Report - Method 5G Dual Train
Dilution Tunnel Particulate Caleulations

Clignt Mame:  Monessen Equipment Numbers: Run #: ]
Model: Defiant 2N1 (NC) Traln #; A
Profect No.:  227-5-39-3 Date: 04721710
Tracking No.: 1534
Sample Camponent Reagent | Filter # or Weights [
Probe # Final, mg Tere, mg articulate, mg
A. Front filter catch Filier Fs41 118.7 116.5 22
B. Rear filler catch Filter Fid3 126.5 1253 1.2
C. Probe catch Probe VC-2 TEROL.G TGRO2.2 0.4
Tutal Padiculale, mg : 3.8
Component Equniions:
A. Fronl filter catch Final {mg) - Tare {mg) = Particulate, mg
B. Reer filler catch Final {mg) - Tare (mg) = Paniculate, mg
. Probe cateh Final {mng) - Tare {mg) = Particulate, mg

Analysl: E 4 gé Date: ﬂ.'r_éﬁﬁu

-16%
Documant Contrsd Mo, PSSH0003, Effsctive Dale 87008 Page 1ol 1 4 - 21 OF 4 a;lum



OMNI-Test Laboratories, Ing.

Final Laboratory Report - Method 5G Dual Train

Dilufion Tunnel Particulate Calculations

Client Name: Monessen Equipment Numbers; Run #: 3
Model: Defiant 2N1 (NC) Train #: B
Praject No.:  227-8-39.3 Date: 042110
Tracking Mo.: 1534 =
Sample Component Reagent | Filier # or Welghts ]
Probed | Final,mg | Tare,mg [Particulate, mg
A, Front filter cateh Filter Fad4 118.9 173 L6
B, Rear filter catch Filter F545 121.3 120.7 0.6
C. Probe calch Probe V.8 TE261.0 78259.0 1.4
Total Perticulate, mg @ 3.6
Componient Dquations:
A. Front filler catch Final (mg) - Tare {mg) = Parliculate, mg
B. Rear filter catch Final {rug) - Tare (mg) = Particulate, g
C. I'mobe eatch Final {'“_E! - Tore {mg) = Parliculate, mg
e
Analyst: Drate: ar,{ggzkg
Decumont Contrd No. P-SSX-0008, ESeclve Daby; 8772008 Paga 1 of 4 ‘ .28 oF 4 EGT%
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OMNI-Test Laboralories, Inc.

FUEL DATA
" Client; Manessrin .
Model: DeBomnd 21 (NC
Project #2733V racking #: |43
Date: 64 !gl [i{e Test Crew: T Run #: 3
OMNI Equipment ID #: ' J P

FUEL LOAD PREPARED BY: __ Rl €. /W Heesond wots] : raTons
FUEL: DOUGLAS-FIR SPECIES, UNTREATED/AIR-DRIED, STANDARD GRADE OR BETTER,

DIMENSIONAL LUMBER,
PRE-BURN FUEL
MOISTURE CONTENT (METER — — DRY RASIS)
CALIBRATION: Cal Value (1)=12% Actual Reading _ 2.8
Cal Value (2) = 22% Aclual Reading_22.0
Piece Length Readings Type
i e 1 (12 204 ZxY.
2 73 1 123 _i%) ZxY
3 ft
Length of cut pieces: ;%ﬁ\'i}l:l‘;g’s'”‘m Pre-Burn Fuel Average Moisture: H 4
0 xR
Time (clock): J011E  Room Temperature (F): ¢, H Inilials: =TT~
TEST FUEL
FUEL TYPE AND AMOUNT: T 4x4 MY
CALCULATEDLOAD WEIGHT:2%3 =244 ACTUALLOAD WEIGHT: ________ (2x4)
: . . 2355 (4x4)
FUEL PIECELENGTH: 1™ 23.55 Toal .
MOISTURE CONTENT (METER - — DRY BASIS)
PIECE READINGS IYPE
1 280 204 ?'2_{-1_ qn:}
2 6.2 200 _ 2172 e
3 249 Uy 9.6 et
4 ZENS 223 2.0
M :
& _ o
.? L]
8 A
9
' 10
_ OVERALL TEST FUEL LOAD MOISTURE AVERAGE: 2. .28
Timo (clock):_ L0716" Room Temperatore (Fy: 15 Initials; T _

Ll
I

'
f«30
Cantrol No, P-SFB-0007 doe, Effective dote: 03D82008

- -
—
Technician signature; % Date: S4 /g.l /to

0F 4-158

Page of |



OMNI-Test Lahoratories, Inc.

Client: f“lam-,- A

Model: Defpnt 28! (pc.‘)

Project #: M“hv 2275 - ~34-3
Tracking #:- __31

- Run #:

=

Test Crew:; y
- OMNI Equipment 1D #(s):

Run Notes -

Date:

o4 210

PREBURN

DESCRIBE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW:
(SETTINGS MUST BE ACCURATE AND REPRODUCABLE)

SECONDARY: 7

PRIMARY:
B
2, " 1,..._;*' TS
\ - / TERTIARY: 1 e s fw
e FAN: __“L_\,hsg'________
L{ ,;Vﬂ-f .-!Fgw_\ —_—
PREBURN SETTINGS AND ACTIVITIES
FAN ADD [ ADD
AIR (THERMO) CHANGES ; : RAKE
TIME SETTING | FUEL | FUEL COMMENT
PRIMARY/SECONDARY/TERTIARY CHANGE | +WT. | - W, coi
: P Jesk -p:Hﬁé,
> ng = meer. MK, ——
| 5 e e T =
{-oﬁ‘ﬂ’/ 160 —t——$tart Josd ¥
TEST FUEL CONFIGURATION SKETCH _  START UP PROCEDURES
(INDICATE VIEW ANGLE) BYPASS: Dpewr i,
T FUEL LOADING__ " 1 s\
Gide iy DOOR: optan |,
PRIMARY AIR: -‘h} H.q PIEN
1 1]
L3
S\ OTHER:  ~
Al”} !
DESCRIBE OR SKETCH TEST SETTINGS BELOW:
(SETTINGS MUST BE ACCURATE AND REPRODCIBLE) )
PRIMARY: SECONDARY: '_‘/7_
v %0 w TERTIARY; / ,
Vo o ' L
FARN: L‘,HL
l't-EJL ﬂi@-r.u\

Control No. P-SFAK-0007.doc, Elective dale: 0S/09/2008

| ——— = 4 .
Technician signature; [~ / Date: f-’Eﬁ'Iﬁﬁ

& -31

Page 1of 1
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OMNI-Test Labaratories, Inc.
Supplemental Data EPA 5G/5H

Client: Maowsssenn

Model: T)tgfm} 2N\

Project #: 227:$:372
Date:

Tracking #: 15 34

Test Crew: T=-

ou/2. !.jm

OMNI Equipment #(s

)i

Start ﬂme:‘%

12:12

Run# "% .anth:__ﬂ”‘_,; L A

Stop Time:3 122
Jensto |

Gas Analyzer Train Leak Check:

- Stagk—""" Dilufion TurmettMethed-56-Cnly).
Initial: Initial: —)
Final: Final:
Calibrations: Span Gas  COy: Oz __ = COADTY: _
Nz Span | N, Spfﬂ,,rﬁ’é_pan N2 Span | Nz Span N{Span Nz Span
Tlme =] bt z"". TN L I
0y | AT
co, -1
D ——
.?—-ﬂf :
CO;, éﬁ T)
Stack Diameter (inches): b .
Air Velocity (fmin);  Initial: _ <Se £ {If.ﬂh Final _< SO 9-{-_/mk
Scale Audit (Ibs); Pretest |0, 00 PostTest lo.co
Induced Draft; & %Smoke Capture: _ |9 ©
Pitot Tube Leak Test: Pre: _ 0.0 13 E Post: _08p "5 .0 .
Flue Pipe Cleaned Prior to First Test in Series; Date: _94[ig[1o Initials:__Te
Initial Middle ~ Ending
Pb (in/Hg) 244 za.47 3 2947 <
Room Temp (°F) L AP 12 N 77 er
< . ; e I
Technician signature: __ /. M Date: _es/iz/le
.32 0F4-158
Conlrol Mo, P-SFAC-0008.doe, Effeclive date: 0S0NW2008 Page 1 of 1



Model: Daflani
Maongsgen Hearth Systems
PO Box 501

Bethel, VT 03032

Run 4

OMNI-Teal Laboratories, Ine. 4-33 af 4-155
Crrilfication Test Repoed disied Suvse J010: Vowrd i\ Uvers FrieiiTestingWionessen 17-5-39-8 Moetsen New Permond (Nore O 1 27-5-30.3



Run 4 — Explanation of Invalidation

Upon reviewing the data from Run 4 the morning following the run, | noticed that the average tunnel flow
throughout the run was 125.1 cu.ft./min, although the initial tunne! flow was 137.8 cu fl./min. These tunne!
fiows were calculated using dala collected with a microtector. The discrepancy in tunnel flow was a red
flag, indicating a poteniial problem with lhe data. The tunnel has an automatic flow controller which
adjusts a damper based on a reading by a digital pressure transducer, so seeing sucha large drop in flow
over the run was out of the ordinary. Upon investigation of the data, substantial disagreements were
found between the data recorded from microtector readings and the data logged from the digital pressure
transducer readings, Based upon this data discrepancy the run was thrown oul because there was no
way to verify which lunnel flow (as read by the microtector, or as logged by the transducer) was more
accurate. In all other runs at the Monessen |ab on this appliance no such issue was documented.

Tom Christensen

I*%ﬁé é‘?ﬁu

d«34 0F4-1568



OMNI-Tegt Laboratories, Ing,

Wood Heater Test Data - EPA Method 5G

Manufacturer: Monessen
Model; Defiant 2N1 (NC)
Project No.: 227-3-39-3
Tracking No.: 1534
Run: 4
Test Date:  04/21/10
Eurn Rate 1.22 kghhr dry
Averaga Tunnal Temperaiie 92 degrens Fahrenhell
Average Gas Velocity in Dilulfon Tunnel - vs 11.8 feetsecond
Averago Gas Flow Rate in Dilution Tunnal - Cad T505.0 dscihour
Average Dallap 0.029 Inches H20
Average iJelia H 0.00 Inches H20
Total Tima of Test 410 minudes
AVERAGE SAMPLE TRAIN 1 SAMPLE TRAIN 2
Tolal Sampla Volumo - Vim 62.80 cubic feet 64.84 cubic fnet 81.13 cublc feal
Avorage Gas Meler Temperalue 74 degrass Fahtenhall 73 depgrees Fahrenheit 75 degrees Fahrenhall
Total Sample Volume (Standard Conditlons) - Vimstd B0.8 dscf 628 decl 5.0 daci
Total Padiculatas - mn 54.5 mg S22 mg
Particutate Concantration (dry-standard) 000088 gramsidscl QO0DST  gramsfdsel 0.00088 gramsddscl
Parlicidala Emlssion Rale 6,69 gramafhour 6.53 gramsfhour 684 gramshour
Adjusted Emisslons 8.70 gramsihour 8684 gramahour 876 gramshodr
Difference from Average 0.08 gramehour 0.08 gramshour
7.5% of the average emisslon rale 0.65
Weighted Average Emisslon Rate Limil 410 gramaMhour
7.5% of the welghtad average emisslon rate lmit 0.3
Resuits Are Acceptable
‘ - 3 '5 0 F 4 = 1 E ‘
Eorital . P8 LG0T g0 Trm B [ Gl ot i - ATFI0TY Faopgs 1ol Ruad 56




OMNI-Test Laboratoties, Inc.

Wood Heater Tést Data - EPA Method 5G

Y73

| Rup: - - 4 | Signature/Date:
' Manufaclurer:  Monessen , PM Control Module: . - Tunnet Velocity: 11.80  |it/sec.
Model: Defiant 2N1 {(NC) Velocity Traverse Data Dilution Tunnel MW(dry): 290¢ 1bih-mole Intiat Tunnel Flow: | 137.7  [sofin
Tracking No.: 1534 vz R PL2 Pt3 Pt.d Pis PL6 Pt.7 PL] Dilution Tunnel MWi{wet): 28 i 1lb-mole Average Tunnel Flow} 125.1 |scfin
Project No.: 227-S-39-3 Initial dP | 0.025 0.039 0.043 0.040 0.032 0.040 0.042 0.037 |"H2O Dihition Tunnel H20: 400 percent Tunnel Area: 0.1963 ft2
Test Date:  21-Apr-10 Tnitial Temp.| 112 F2 112 112 112 112 112 112 of Dilution Tunnet Static: .00 "H20 Post-Test Leak Check (1) 0.000¢5.0 cfin(@"Hg
Beginning Clock Time:  18:36 Pitat Tube Cp: 03% Post-Test Leak Check (2):  0.000@9.5 cfin@"Hg
Recording Interval: 10 min. OMNI Equipment Numbers: Meter Box Y Factor: 0.994 (1) 099 (2) Fuel Moisture (dry basis %a): 202
Total Sampling Time: 410 min. Baromelric Pressure: Begin Middle  End  Average Total Particulate (1) 54.5
2931 25362936 2936 "Hg Total Particulate (2): 522
Particulate Sampling Data Fuel Weight, 1b Wood Heater Temperatre Data, oF Stack
Elapsed | Gas Meter | GasMeter | Sample Sample . . Meter | Meter | Meter Vac. | Meter Vac. | Dilution | Dilution { Pro. Rate [ Pro. Rate . . ; . . . ’ . . . .
Tions Cubic Feet | Cubic Feet Rate,l::ﬁn Rate, i g;f('f‘)’ g{;?;? ~oF | of | InHg | WHg | Tunmel | Tunnel | €10%) | (10%) Rz:g::g (‘:Vh;’f:; F ‘.;.“;"" g’;‘:{‘;‘:": Fg:';ﬁ" F'I""e'f;x Fl‘{fgblﬁx C“éi:fs‘ ‘;:f;:g Stack F(‘II‘;" F;'zt;" Ig;‘::‘ﬁ;' I:;‘z;’;g‘;r Ambient DEEOI"‘
) @ | o | o mle|l o @ |Temp | dar | i) | @ I |
-0 M7 | 136990 727 000 [ om0 | 15 | 7 12 | 0037 772 220 V] 456 298 218 263 272 R ECNIENE 70 0.045
10 713.035 138.335 S 017 0.15 000 0.00 15 75 98 0.032 102 101 21.5 -0.6 359 283 216 238 246 268.4: 43 74 2 73 0.045
20 14,670 13%.865 0.16 0.15 0.00 0.00 74 75 99 0.032 100 100 207 -0.8 309 257 220 207 227 244‘0: 383 3 72 70 0.049
30 716.295 141,382 0.16 0.15 .00 0.00 74 75 103 0.032 100 99 19._9 -0.8 201 239 243 191 213 235._4:_ 441 73 72 72 0.054
40 717,905 142,881 0.16 0.15 0.00 0.00 74 75 110 0.032 100 - 89 18.7 -12 332 230 272 185 207 - 245.2! 458 . 73 72 72 0.059
50 719515 144.380 0.16 0.15 0.00 0.00 74 75 10% 0.032 100 99 17.4 -1.3 364 217 290 178 214 252.6: 462 14 73 69 0.061
60 721,115 145.870 0.16 0.t5 0.00 0.00 4 73 112 0.033 - 98 97 16.2 -1.25 408 212 288 184 221 2626; 462 75 T4 " 0.061
T0 722718 147.363 0.16 0.15 .00 0.00 4 75 113 0.032 100 9% 147 -1.45 455 208 301 132 234 2'3"6.0'i 503 76 74 71 - 0.063
a0 724,320 148.855 0.6 015 0.00 0.00 74 76 f1s 0.032 100 99 13.4 -1.35 | - 468 201 309 193 253 | 284.8 494 76 M 69 0.065
20 125915 150.155 0.16 0.15 0.00 0.00 74 76 115 0.032 99 99 12.1 -1.25 473 195 e 202 21N 2502 492 76 75 ril 0.063
100 727.525 151855 | 0.6 0.15 0.00 .00 74 76 113 0.031 102 100 110 -1.15 489 192 303 203 294 2962 455 76 75 73 0.060
110 729.125 153.355 .16 015 0.00 0.00 M 76 106 0.031 11 100 9.9 -1.05 496 195 271 206 307 295.0, 106 75 74 71 0.058
120 730.730 154.855 0.16 0.15 0.00 0.00 74 76 102 0.031 100 99 9.0 -09 498 191 236 212 3t6 290.6; 377 T4 73 [ 0.055
130 T32.324 156.360 0.16 015 0.00 0.0 74 76 99 0.031 100 100 82 -0.85 492 188 216 214 ils 285.2. 362 rL 73 69 0.053
140 733,925 157.860 0.16 0.15 0.00 0.00 74 76 96 0030 101 101 7.5 0.7 498 188 207 210 314 283A4|[ 340 73 [ 71 .049
150 735.520 158370 0.16 0.15 0.00 0.00 74 76 9% 0.030 101 11 6.9 0.6 494 186 192 216 309 2794 318 72 71 71 0.043
160 737115 160.875 0.16 .15 0.00 0.00° M 15 92 0.029 102 102 6.3 -0.55 484 185 177 218 294 2716 302 73 72 0 0.045
170 718.7t0 162,385 0.16 0.15% 0.00 000 73 75 90 0.029 102 103 5.6 -0.7 467 177 168 215 283 262.2, 287 73 72 70 0.040
180 740.278 163.870 0.16 .15 0.00 0.00 71 75 89 0.028 102 103 5.2 -0.4 456 177 160 214 270 2554, 272 73 2 70 .038
190 141846 165.357 Q.16 0.15 0.60 0.00 73 75 88 0.028 102 103 47 .55 445 183 147 211 257 248.6 261 73 72 k] 0.025
200 143.414 166.844 Q.16 0.15 0.00 0.00 13 75 87 0.029 160 101 43 .35 441 177 [45 216 246 2450 255 W 69 68 0.033
210 144982 168.331 0.16 0.15 0.00 0.00 3 15 86 0.028 102 102 40 -0.3 441 168 140 213 237 2398 246 70 69 70 0.034
220 746.550 169.820 0.16 0.15 0.00 0.00 73 5 86 0.028 1oz 103 16 -0.4 424 168 140 218 233 236.6 244 70 69 70 0.034
230 748.105 171.298 0.16 0.15 0.00 | 0.00 73 74 85 0.028 101 102 33 -0.35 404 £72 181 230 252 2496 243 70 69 69 0.033
240 749,670 172,785 0.16 0.5 0.00 0.00 73 74 85 0.029 100 101 3.0 -03 413 168 i60 227 233 240.2 240 69 69 70 0.032
250 - 751220 174261 0.16 Q.15 .00 0.00 73 75 84 0.029 29 100 23 0.2 410 161 159 235 235 240.0 233 69 69 70 0.031
260 7527780 175.7140 0.16 0.15 0.00 0.00° 73 75 83 0.029 99 100 2.5 -0.25 402 162 186 250 244 2488 231 68 69 70 0.031
270 754.335 177.220 0.16 0.15 0.00 0.00 13 74 84 0.029 99 100 23 0.2 397 15% 194 250 245 2490 226 68 68 10 0.030
280 755.900 178.705 0.16 0.15 0.00 0.00° 73 M 83 0.029 100 100 2.1 -02 N 157 200 254 243 249.0 226 68 63 &7 0.030
290 757.455 180.195 0.16 0.15 0.00 040 73 74 83 0.029 99 10 19 -0.2 380 16t 204 256 241 2484 223 68 68 69 0030
300 759.020 181.690 0.16 0.5 0.00 0.00 72 73 83 0.029 100 101 t.3 .15 kXY 155 207 256 243 2474 222 68 69 0 0.030
310 760.585 183.165 0.16 0.15 0.00 0.00 73 4 83 0.027 103 103 1.6 . 0.2 367 153 202 259 237 2436 220 68 68 10 0.030
320 762.148 184.643 0.16 0.15 0.00 0.00 12 73 83 0.027 103 104 1.4 0.15 358 155 202 254 234 240.6 215 68 68 6% 0.030
330 763.710 186.120 0.16 0.15 0.00 0.00 3 74 82 0.027 103 103 1.3 -0.15 347 154 199 251 227 2356 215 68 68 69 0.029
340 765.270 187.595 0.16 015 0.00 0.00 72 74 82 0.028 101 101 LA -0.15 135 154 195 251 225 232.0 212 68 69 68 0.029
150 766.833 18%.075 0.16 0.15 0.00 0.00 73 74 81 0.027 103 104 1.0 Q.15 325 156 197 249 212 2218 208 68 68 69 0.028
360 768.398 190.543 0.16 0.15 0.00 0.00 73 74 80 0.027 103 103 0.8 015 318 i54 193 247 212 224 8 203 68 68 69 0.028
3 769.958 192.025 0.16 Q.15 0.00 0.00 72 ril 80 0.027 143 104 0.7 0.1 113 149 188 238 210 2196 199 67 68 70 0.027
380 T71.520 193.500 0.16 0.15 0.00 0.00 73 M 80 0.027 103 103 0.6 -0.15 309 149 188 242 205 2186 197 67 68 68 0.027
390 773.088 194,970 Q.16 0.15 0.00 000 73 M 80 0.027 103 103 0.3 -0.25 322 151 183 244 196 2192 . 205 67 68 68 0.026
400 T.648 196.448 0.16 0.15 0.00 0.00 72 74 80 0.027 103 103 0.1 0.2 337 151 i85 244 203 2240 209 67 68 0 0.026
410 776.212 1871.923 0.16 .15 0.00 0.00 12 73 gl 0.027 103 103 0.0 -0.1 341 151 185 235 209 2242 213 68 68 68 0.026
/ - r -
AvgrTotal | 64837 | 61133 | 016 015 [ oo [ow |nar jun 77777 231 | oo | wiis [0 1 i 7 77 000 77 VA o [ 0s | wower [wowvm 27720 o040

Conlrol No. P-SSU-0003 (Duat Traln - 5G Emission Cakoulations). s, Effective date: 104552004

Page 141
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OMMNI-Tes! Laboralories, Inc,

Final Laboratory Report - Method 5G Dual Train

Client Name: Monessen

Dilution Tunnel Particulate Calculations

Equipment Numbers; ) Run #: 4

Maodel: Defiant 2N

1 (NC) Train #: A

Project No.:  227-8-39-3

Date:  D421/10

Tracking No.: 1534
Sample Component Reagent | Filter # or Weights I
Probe # Final, mg Tare, g I!‘arll-:uluna, mg
A, Front filter catch Filler Fs45 175.0 125.1 49.9
B. Rear filter catch Filter F347 1185 116.5 2.0
C. Probe catch Prabe V-3 B4566.3 $4563.7 2.6
Total Particnlate, mg : 54.5
Componsnt Bguations:
A. Tront flter catch Final {mg) - Tare (mg) = Particulale, mg
B, Rear filter caich Final (mg) - Tare (mg) = Parliculale, ing
. Probe calch Final {mg) - Tare (mg) = Particulate, mg

— »
Analyst: - Date: 65/ = é‘éu

Dicumiant Control No. P-SSX.0008, Effeclis Data: 5772000 Page 10l 1 4-37 OF 4-1 gifoia



OMMI-Test Laboratorias, Inc.

Final Laboratory Report - Method 5G Dual Train
Dilution Tunnel Particulate Calculations

Client Namne: - Meoncasen Equipment Numbers: Run #; q
Model: Defiant 2N1 (NC) Train #: B
Project Moo 227-8.39-3 Date: 04721710
Tracking No.:
Sample Component Reagent Filter # or Weiphts ]
Probe K | Final, mg Tare, mg  [Particulste, mg
A. Front filter catch Filter F548 1716 1213 50,3
B. Rear filier catch Filter 549 1281 1263 1.8
. Probe cateh Probo V-6 T6256.7 T6256.6 0.1
Total Particulate, mg : 522
Compongnt Hquations:
A, From filier catch Final {mg) - Tare (ing) = Particulaie, mg
B. Rear filter esteh Finat {mg) - Tare {mg) = Particulate, mg
.. Probe catch Final (mg) - Tare (mg) = Particulate, mg

Documint Conlve! Mo, PLS2X.0008, Eacive Dals: B7G008

g
Analyst: £ Date: X gé\u

Page el
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OMNI-Test Laboratories, Inc.
FUEL DATA

F!u-ni .I'”.j AL s Sl

Model: Deitan- 2451 (HE)

Project #:227- 83 racking #; { S 34

Date: ﬂfﬂ?] J1o  TestCrew: hﬁ’— Run #: Y
OMNI Equipment 11 #: _ : ' .
FUEL LOAD PREPARED BY: 'Zal ola & ri-, — Moistvie [Dismnsions muasond by T
FUEL: DOUGLAS-FIR SPECIES, UN'lR.EATED AIR-DRIED, STANDARD GRADE OR BETTER, '
DIMENSIONAL LUMBER,

i

PRE-BURN FUEL
MOISTURE CONTENT (METER ~ - DRY BASIS)
CALIBRATION: Cal Value (1) =12% Actual Reading _}2.0
Cal Value (2) = 22% Actual Reading 220

modh Raadinos ; T
S ERLIES

Piece Length
1 AV on 203 203 20% 2pY
2 (I A NS (U5 S . 5 S 2w
3 fi

Length of cut pieces: 83x%._ inches Pre-Burn Fuel Average Moisture: 20.5

Time {clock): 'I_',i-"j- ) Room Temperature (F): 2 5 Initials; Tt-

TEST RUEL
FUEL TYPE AND AMOUNT; 2% 4 4%4 4y -Fﬁl""n“
CALCULATEDLOAD WRIGHT: _2.Z.61 %187 ACTUAL LOAD WEIGHT: &Hr—:_ (2% 4
272 (4= 4)
FUEL PIECE LeNGTH: _ &1 B 5 T T
MOISTURE CONTENT (METER - — DRY BASIS)
! 202 203 \27 e
2 Zo2 2072 g Med
3 0.20.9 29,7 Al L P
4 f§§> »#4.2072 222 _22.0 M
5 . —
5 #
? o L]
8 ,
9
" 10
OVERALL TEST FUEL LOAD MOISTURE AVERAGE: 100
Time (clock): 57“3“ Room Temperature (F): a6 } Initials: L

Technician s-igmiiurer %ﬁ Date: _¢ '.'i;f.l"'l_':ﬁﬁ

A-40 OF 4-158
Control No. P-SFB-0007 doc, Bffective date: 05/08/2008 ' Page 1 of ']



OMN/-Test Laboratories, Inc.

| Run Notes -
Ciient: ﬂ__gwn '
Model: ‘zm (N
Project #: 2727 5*‘5‘1 Z
Tracking #: | § 35.
Run#: _ Y Date: g_"gl-j‘z'. ./!o . -
Test Crew. T
OMNI Equipment 1D #(s):

PREBURN

DESCRIBE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW;
(SETTINGS MUST BE ACCURATE AND REPRODUCABLE)

PRIMARY: SEGONDARY: ""7
R S _— Wi
f‘ * - TERTIARTY E
} FAN: Vsl °
[
2= " |
PREB L.'u N SETTINGS AND ACTIVITIES
FAN ADD | ADD
‘ AIR (THERMO) CHANGES ! RAKE
TIME ANEE SETTING | FUEL | FUEL COMMENT
PRIMARY/SECONDARY/TERTIARY | ciunee | v | Tae COAL
B | — desh sethVy —
2% . o j
.Zt’,. E — e : 0.6\ _ —
| 9§ Spect das) — — N ]
JTEST
TEST FUEL CONFIGURATION SKETGH . START UP PROCEDURES
(INDICATE VIEW ANGLE) BYPASS: [
FUEL LOADING__ [~
Sk v DOOR;

[
PRIMARY AIR: _ Jdost ____ﬂ,'_‘ﬁj_% (& & i

HEN

DESCRIBE OR SKETCH TEST SETTINGS BELOW.
(SETTINGS MUST BE ACCURATE AND REPRODUCIBLE)

PRIMARY:  SECONDARY:
1 A
' M " TERTIARY:
FAM:

=2
A

2

Conlrof No. P-SFAK-0007.doc, Effeclive date: D5/0%/2008

Wl
)

I
3= IL!?. Oper~ :
J
Technician signaiure:w{)ale: oﬁ'ﬁ'{ﬂﬂ
tf_d_..n"' )

Page 1af 1



OMNI-Test Laboratories, inc.
Supplemental Data EPA 5G/5H
Client: _Mm
Model: Pefent 200 ()
Project #: 221:5333 Tracking #: 1534

Date: _04/2l/le Run#: Y Booth: VC_ - ﬁ
Test Crew;_ T2~ Start Time: 4:09 _ Stop Time;_:2.6 (. ,04k2/0)

OMNI Equipment #(s):

Dilution Tunnel ;
Initial: nitial: ___—_

Final:

Stack:

Calibrations: Span Gas COy: CO,(DT):

N> Span | Na8pan | NySpan | N;Span | NpSpan | N,Span | N, Span

Time /
02 /_,.z"

2
ot

(_co | — — ]
-_-.-ﬁ__—_

CO, (0T)

Stack Diameter (inches): b

Air Velocily (ft/min):  Initial: < 50 {3 Final: _=So H-/mx.
Scale Audit (Ibs): Pretest: _ |0.00 Post Test: (.00
Induced Draft: w7, %Smoke Capture: __ 1O ©
Pitot Tube Leak Test: Pre: 0.0 @30 Post._0.0 £ 3.0

Flue Pipe Cleaned Prior fo First Test in Series: Date: :‘.’J*{;*m:} 10 Initials:_ T~ )

; Initial Middle Ending
Pb (in/Hg) 2437 2.9.36 24.33
Room Temp (°F) = 2 s 0 =k W 1§

: e
- Technician signature: __/._ s 2 _ é_{ . Date:_os/fe

4-4?2 OF 4-158
Control No. P-SFAD-0008.dac, Efactive dale: 050872008 Page tof 1




Maodel: Difiant
Monessent Hearth Syvstems
P.O. Box 501

Bethel, VT 05032

Run 5

OMMI-Test Laboratories, i, 4-43 of 4-155
Cerelfietion Feat Repori dated Sune 3000: VowenlabalUsers Fites Teating St toon) 20 7:3-30-3 Mo ssasr New Veposieet (Now-Cagl\227.5.05.3



OMHNI-Test Laboralodies, Inc.

Wood Heater Test Data - EPA Method 5G

Manufaciurer: Monessan
Model Defiant 2N1 (NC)
Project Mo.;  227-5.38-3
Tracking No.: 1534
Run: 5
Test Date: 0422010

Hurmn Rale 144 kglhr dry
FAverage Tuanal Tomperatue 1 degress Fahranhedl
Awerage Gas Velocly In Dilullon Tunnel - vs 13.3 leetsocond
PAvarage Ges Flow Rate in Diluion Tunng| - Qsd #3053 dacthaur

Average Dellap 0047 Inchos H20
Average Della H 0.60 Inches H20
Tota) Time of Test 350 minules
AVERAGE SAMPLE TRAIN 1 SAMPLE TRAIN 2
Total Sample Valume - Vm 5411 cuble feel B8.77 cubic fest 5146 cublc fea

Avarage Gas Mater Temparalvo
Tolal Sampla Volume (Standard Condilions) - Vinstd

76 degrees Fehrenheil
52.0 dsof

75 degress Fahrenheit
54.6 dscd

76 deprees Fahrenhaelt
49.4 dact

Toltal Padicutates - mn 54 mg 5.7 mg
Particulate Concantralion {dry-standard) 000011 gramsfdsct 0060010 gramsidsct 0.00012  gramafdscl
Particatate Emisston Hale 0.88 gramsMour 0.82 gramsfhour 086 gramsMour
Adjusted Emisslons 1.656 gramsihour 1.55 gramamhour 1.76  gramshour
Dilference from Average 0.10 gramshour 040 gramshour
7.6% of ihe average emission rte iz
Welghled Average Emisslon Rata Limil 4.10 gramsahaour
¥.5% of the welphled svorage emission rale limit 0.1

Results Are Acceptable
CN'HI"Fmi&ih—-uhmr—mm.munahml Paga 1671 a " # # OF 4 o 1 MW




OMNI-Test Laboratories, _lnc.

|
Wood Heater T%ast Data - EPA Method 5G

|

Signature/Date: /Z

/4

Manufacturer: Monessen . PM Control Modulc: | Tunnel Veldtity: 13.27 |ftsce.
Model: Defiant 2N1 (NC) Velocity Traverse Dita Dilution Tunnel MW(dry): 29.50 [b-mole Intial Tunnel Flow: | 134.6 [scfin
Tracking No.: 1534 o0 - Pl Pr2 Pi3 PtA s PL6 PL7 i3 Dilution Tunnel MW(wety: 28,56 Ivib-mole Average Tunnel Flow Elscrm
Project No.:  227-8-39-3 Injtial dP | 0.028 0.039 0.040 0.035 0.0?5 0.037 0.041 0037 ["H20 Dilutien Tunnel H20: 480 percent Tunnel Area: 0.1963 fi2
Test Date:  22-Apr-10 Initial Temp.| 106 106 106 106 1[?6 105 106 106 oF Dilution Tunnel Static: 0.1 _2_ "H20 Post-Test Leak Cheek (1):  0.001(@5.0 cfin@"Hg
Beginning Clock Time:  12:50 Pitot Tube Cp: 0.9 Post-Test Leak Check (2 0.000[39.0 cfin@"Hg
Recording Interval: 10 min, OMNI Equipment Numbers: Meter Box Y Factor: (.9%4 (1) 089 {(2) Fuel Moisture (dry basis %) 19.95
Tolal Sampling Time: 350 min, : H Baromelric Pressure: Begi Middle  End  Average Total Particulate {1): 54
T N 29.32; 2832 2932 2932 "Hg Total Particulate (2): 57
Particulate Sampling Data Fuel Weight, Ib Wood Heater Temperattire Data, oF Stack

E,lraiﬂ: :d g:gil;{;;'; g?ﬁi?;:; Rsa‘ta:[::?n Ri?g:i’:m Orifice | Orifice M:It:er M;Ft:er M;:’i_]\:c' M;t:;‘]\?c. 21:222[' E;.t'::g? PE‘;'G?;;G PET&;?‘? ch!c Weight | Firebox | Fircbox | Firebox | Firebox Fir.ebox Catal.yst Averagie Stack Filter | Filter Imp.inggf lm;gingcr Ambient Draft In.
M) e ) @ dH(1) | dH (2) ) ? ) ) Temp, dp () ) Readilng Changse Top Bottom Back L_eﬂ Right Exit Surfac:c ()] {2 | exit{d) | exit(2) H20
o | me3ss | 198045 77777774 000 | ows | 16 | 106 | 003 77 770 22 U 4 285 229 212 255 3060, | 26 | 12 | 75 72 0.050
10 778.050 149,590 - 017 0.t5 0.00 0.00 75 76 103 0.039 102 103 216 -0.65 72 270 228 241 235 269.2| 180 72 72 72 0.051
20 ¥79.700 201.085 0.17 0.15 0.00 0.00 5 76 107 0.038 101 101 206 -0.95 339 254 252 213 213 254.2 439 12 e 72 0.053
30 781.358 202.538 0.17 0.15 0.00 0.00 74 76 113 0.038 103 99 193 -1.35 378 239 29 202 204 262.8 480 FL 74 72 0.057
40 782.965 204,025 0.16 0.15 0.00 | ¢00 75 76 115 0.038 99 102 179 -1.38 416 226 308 193 202 2690 479 rL 4 74 0.060
50 784.588 205.480 0.16 0.15 0.00 0.00 15 71 119 0.038 101. 99 163 -16 458 215 7 193 206 2778 510 16 76 72 0.064
60 786.200 206.945 0.16 0.15 0.0 0.00 76 76 122 0.040 28 98 14.7 -1.6 484 208 332 195 221 288.0 522 6 76 71 0.066
70 787.820 208.400 0.16 0.15 0.00 0.00 75 76 121 0.038 101 100 132 -1.55 494 202 336 200 234 2032 516 7% 76 71 0.066
80 782.430 209.865 0.16 0.15 0.00 0.00 75 77 120 0.038 160 100 11.7 -1.5 509 195 340 206 262 3024 498 75 75 n 0.065
20 -T91.045 211.315 0.16 0.14 0.00 0.00 76 77 118 0.038 100 99 104 -1.25 546 195 325 210 279 310 487 75 75 73 0.064
100 792,658 212.792 0.16 0.15 0.00 0.00 16 7 115 0.037 101 102 9.4 -1.05 552 191 308 215 282 3086, 468 75 75 T 0.062
i1g 794.270 214.250 0.16 015 0.00 0.00 15 7 113 0.037 101 101 8.3 -1.1 563 189 295 219 238 310.81 453 75 75 73 0.060
120 795.880 215.708 0.16 0.15 0.00 0.00 76 77 112 0.038 99 99 7.4 -0.9 570 187 280 221 293 310.6- 442 75 73 73 0.05¢
130 797.500 217.1% 0.16 0.15 0.00 0.00 76 77 110 0.037 11 101 6.5 -0.85 572 187 271 226 295 310.2: 432 74 76 72 0.058
140 799.110 218.635 0.16 0.15 0.00 0.00 76 78 107 0.037 100 100 5.8 0.7 568 t83 256 228 293 3056 401 T4 74 72 0.054
150 800.732 220,095 0.16 0.15 0.00 .00 16 78 105 0.037 101 100 52 0.6 523 18t 241 230 293 293.6 395 74 4 72 0.053
160 802.350 221.568 0.16 0.15 ©0.00 0.00 (L] 8 103 0.037 100 100 4.7 -0.55 499 178 234 228 293 286.4 388 i 74 7l 0053
170 803.975 223.045 0.16 .15 0.00 0.00 77 1 © 101 0.036 102 102 4.2 -0.5 438 178 228 230 293 2834 375 L] 73 1 G.052
180 805.585 224.505 0.16 0.15 0.00 0.00 76 i1 99 0.037 29 99 18 -0.35 484 180 217 232 293 281.2 - 358 1 74 KL 0.050
90 807.210 225.985 0.16 0.15 0.00 0.00 75 77 98 0.036 102 102 s -0.35 479 178 208 212 293 278.0- 340 7t 71 71 0.050
200 . 808.825 227445 0.16 0.15 0.00 0.00 76 77 85 0.036 101 100 3.2: -0.3 430 177 193 231 288 2.8 320 7l 71 3 0.046
210 810.440 228,920 0.16 0.15 0.60 0.00 5 77 23 0.037 99 100 2.9% -0.25 457 179 182 231 279 265.6 307 1 7l T 0.045
220 812.070 230,400 0.16 0.15 0.00 .00 15 76 92 0.035 103 103 27 0.2 439 179 173 231 272 2588 . 2%4 K| 71 73 0.043
230 813.695 231.885 0.16 .15 0.00 | 000 75 77 90 0.035 102 103 2.5 -0.2 430 177 162 226 261 2516 283 68 70 12 0.041
240 815312 233.347 0.16 0.15 0.00 Q.00 75 76 S 0.036 160 100 23 -0.2 419 172 155 224 254 . 2448 276 0 70 72 0.04¢
250 816.928 234.807 0.16 0.15 0.00 0.00 75 76 89 0.036 160 100 2.1 -0.2 412 172 155 228 243 2420 7 69 69 L 0.040
260 818.551 236281 0.16 .15 0.00 0.00 75 76 88 0.036 101 101 1.9 -0.25 412 170 148 232 234 2392 - 273 67 69 69 0.040
270 820175 2371755 0.16 0.15 0.00 0.00- 4 76 83 0036 101 101 1.6 .25 412 167 146 234 228 2374 269 67 69 7 0.0319
280 821.785 239.215 0.16 0.15 0.00 0.00- T 76 88 0.037 99 99 t.4 -0.25 412 168 146 254 221 240.2 271 69 69 72 0.039
290 823,403 240.680 0.16 0.15 0.00 0.00- ™ 76 88 0.036 101 100 1.1 -0.25 4i5 168 148 276 215 244 4 269 69 69 74 0.037
300 - | 825.035 242,155 0.16 0.15 0.00 0.00 74 76 87 0.036 101 101 0.9 .25 412 170 146 284 209 2442 267 69 69 72 0.037
310 826.640 243.620 0.16 0.15 0.00 0.00- 4 7% 87 0.635 101 102 0.7 0.2 408 167 142 284 204 2410 267 69 69 71 0.036
320 §28.263 245,089 0.16 0.15 0.60 0.00 I 16 87 0.035 102 102 05 -02 403 174 144 2N 202 240.0- 262 6% 69 71 0.036
330 §29.878 246.560 0.16 0.15 0.00 GO00-| M 75 36 0.036 100 10t 03 02 399 170 144 2 198 2364 258 69 n 69 0.036
340 831.500 248,030 Q.16 0.15 0.00 0.00 7 15 86 0.035 102 102 0.1 -02 394 171 37 27 195 2336 249 69 69 n 0.035
350 833.125 249.5H 0.16 0.15 0.00 000 | 74 75 85 (0.035 102 102 0.0 -0.05 394 167 135 262 191 2208 247 67 71 Fi 0.035

o o/ b b b -

AvgTotal| s6770 | stass [ 0.16 ols | 000 | oo |1508 [7604 7 A7 7 wn | oan e | won 72277 A 0 s VA 1164 | 1228 | it | sov /I
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OMMI-Tes! Laboratories, Inc.

Final Laboratory Report - Metlkod 5G Dual Train

Dilution Tunnel Particulate Caleulations

Cliemt Namg:  Monessen Equipment Numbors: Foum #: 5
Model: Defiant 2NT {MC) Train #: A
Project Mo.; 227-8-39-3 == Date: 042010
Tracking Mo.; 1534
Sample Component Reagent | Filter # or Weights ]
Probed | Final, mg Tare, mg  Particulate, my
A. Front filter catch Filter F530 120.8 1163 4.5
B, Rear filler calch Filter Fss1 121.4 120.7 0.7
. Probe catch Frobe VCA 790661 TO065.9 .2
Taotal Particulate, mg @ 54
Component Equations:
A, Front filter catch Final (g} - Tare {mp) = Particulale, mg
Final {mg) - Tare (mg) = Particulate, mg

B. Rear filter catch

Final {mg) - Tare (ing) = Particulate, mg

Cocumant Contiel No, P-55-0000, Efecive Cata: S0

. Probe catch

i 51
Analyst: i’g g Date: 0.5'223{{&

Pago T ol {1
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OMNI-Tesl Laboratories, Inc.

Final Laboratory Report - Methed 5G Dual Train
Diiution Tunnel Particulate Calculations

Client Nome:  Monessen Equipment Mumbers: Run #: 3
Madel: Defiant ZN1 (NC) Train #:
Project No.:  227-8.30.3 . Date: 042210
Tracking No.: 1534
Sample Companent Reagent | Filter # or Weights |
Probe#t | Final,mg | Tare,mg  Particulate, mg
A. Front filter caich Filter F552 128.7 124.4 4.3
-
B. Rear filter calch Filter Fs553 120.2 119.7 0.5
C. Probe catch Probe Ve R3354.0 833531 0.9
Tl Particolate, mg - 57
Component Equations:
A, Front lilter catch . Pinal {mg) - Tare (nig) = Particulate, mg
B. Rear fllter cateh . Final (mg) - Tare {ing) = Pacticulite, mg_
C. Probe caich Final (mg) - Tare {mg) = Particulate, mg

e ——— y
Auvalyst: /__."_ ,g Date: d.‘:ﬁ}.&f:{g

Docurmant Control Mo, P-SSXGC0000, Effecivs Dale: BMO0S Paga 1ol 1 a8
oF4-158"
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OMNI-Test Laboratories, Inc.
TFUEL DATA

EE Mn--!\.ﬂa_—n
LETL P v nser e )

Model: D’ 281 (N€)
Praject #:1275 % Tracking #: 1634
Date: __ OH[21fio Test Crew: ___[2— Runf: S .

OMNI Equipment 1D #: ; . : _
FUEL LOAD PREPARED BY: Raa W G,/ Mimmm&hﬁi_m&y_&;}_k’_—n_«
FUEL: DOUGLAS-FIR SPECIES, UNTREATED, AIR-DRIED, STANDARD GRADE OR BETTER,

DIMENSIONAL LUMBER.

FRE-BURN FUEL

MOISTURE CONTENT (METER - - DRY BASIS)
CALIDRATION:  Cal Value {1)= 12% Actual Reading (2.0
Cal Value (2) = 22% Actual Reading 22.0

- Voot wea b T, y -
Lali=x LYy IERRINES AYpE

] 10 Ze— % 192 20.3 2071

i o f Is.\ 26.8 19-6 inj

Length of cul pieces: 32 8 juches Pre-Bum Fugl Average Moisture: |4.7
Time (clock): [0°8®  Room Temperature (F): {4 Initials: T

TEST FUGL
FUEL TYPE AND AMOUNT: 2 %4 . gxq _*
CALCULATEDLOAD WEIGHT: 2 2:75 #4167, ACTUALLOAD wmjf': — (@x4
i : (4% 4)
FUEL PIECE LENGTH: _ ‘2| ; 2272 Toul
Lo SI8)
PIECE READINGS - TYPE
| 192 . 20\ 203 Uy
2 {q_g_ 498  _[9). Uyy
3 ¥.6 294 21-3 (AP
4 18.¢ 184 AR LM
-5
6 == s
? L]
8
9 _ .
C 10
OVERALL TEST FUEL LOAD MOISTURE AVERAGE: 1,28
Time {clock): __1,9_151.._.. Room Temperature {F): P".,__ Initials: '*L|
Technician signature: __{ -~ : Dale: "9}‘; Yy f fv

449 OF 4-158
Control Wo. P-SFB-0007 doc, Effective dute - 05082008 ' Page 1 of 1



OMNI-Test Laboratories, Inc.

| | | Run Notes
Client: Menessen '
Model: Deffant 20| (Ne)
Project #: 2z7-539-3
Tracking #: _|g2x4

Run, #: S

Date: PMfa2)io
Test Crew: Y )

OMNI Equipment 1D #(s):

PREBURN
DESCRIBE OR SKETCH AIR OR THERMOMSTAT SET TINGS BELOW:
(SETTINGS MUST BE ACCURATE AND REPRODUCABLE)

Conlral Mo, P-SFAK-0007.doc, Effective date: 05/092008

1 s
Technician signature: _ (= —  Date: _es/rHiffo

PRIMARY; SEGONDARY: = 7
e /
’ ‘1' ] q o ey e
fos i TERTIARY: PP
fLe—
FAN: gl
W e
2= [ h— open |
I
PREBURN SETTINGS AND ACTIVITIES
FAN ADD [ ADD
AIR (THERMO) CHANGES : RAKE
TIME e SETTING | FUEL | FUEL COMMENT
PRIMARY/SECONDARYITERTIARY CHANGE | +WT | -wr COAL
@ ——— dead gcobive . ——
& "0 g —
L5 'S-iu.rjr '1'65* = ——— T -
JTEST
TEST FUEL CONFIGURATION SKETCH 5 I'hRI UP PROCEDURES
(INDICATE VIEW ANGLE) BYPASS: 50 den gpen
[_ rrb, 3 FUEL LOADING &0 smae
s ot DOOR: EO_ $4 optunn
PRIMARY AIR: et sm-ﬂﬁ..; @ _+4=0
OTHER: s
DESCRIBE OR SKETCH TEST SETTINGS BELOW: _
(SETTINGS MUST BE ACCURATE AND REPRODUCIBLE)
PRIMARY: SECONDARY: s
3 . //
LA ’ TERTIARY:
FAN: 1’\-':(1 ""’\-
_ o
S= ][& ¢p{:u.~\. i

4-50 oF 4-168

Page 1 of 1



OMNI-Test Laboratories, Inc.
Supplemental Data EPA 5G/5H
| Client: Mﬁh
Model: Dkt 201 ()

Project #: 227-5-26-3 Tracking #: (=Y

Date: ___ 4 /22 /(0 Run#: S Baoth: - NpA—
Test Crew. T2 Start Time: % Stop Time: f:40
OMNI Equipment #(s): géﬁlfm
as Analy Frai Check:
Stack: : i nelMethad 5G Only):
Initial: initial:

Final:

Calibrations: Span Gas CQOy CO,(DT):

N2 Span | N ﬁgaﬂ’” N2 Span | NsSpan | N»Span | N; Span | N Span
Time L ' '

=
0, e

[
CO

co |

CO, (DT)

Stack Diameter (inches): _ (, , -
Air Velocity (fUmin).  Initial: _ <50 ¥¥ed Final. __ < SoMfun

Scale Audit (Ibs): Pretest: _ 10.00 Post Test: _ |0.00
Induced Draft: e %Smoke Capture: __\pO
Pitot Tube Leak Test: Pre: 04 @ 3.0 Post: 0.0 (23

Flue Pipe Cleaned Prior to First Test in Series: Date: 0‘1{ (3/lo __ Initials:_Te

: Initial Middle Ending
Pb (in/Hg) 2432 Z 4.1 2930
RoomTemp (°F) | o *p§ 72 o 12 “1i

— - e ' = m—— s
Technician signature: __Zm_ 2% ;2; ?é Date: c:?s;ﬁlf'/fu

4-51 oF 4-1680
Conlral No, P-SFAC.D008.doe, Effective dale: 050%/2008 Page 1 of 1




Model: Defiant

Menegsen Hoarih Spsterns
P, Box S01

Bethel, VT 05032

Run 6

OMNI-Test Laboralories, fic. 4-52 of 4-155
e tifiension Test feport dated fae 2010 Womunl ddatllises Feles\ Terting W fommeasenl 275303 Mowie ssen New Permon! (Nou-Camf2270:5.09. 3



OxANI-Test Laboratdes, Inc.

Wood Heater Test Data - EPA Method 5G

Manufacturer: Monessen
Model: Defiant 2M1 (NC)
Project No.:  227-5-38-3
Tracking No.: 1524
Run: 6
Test Date: 04/23/10
Hurm Rale 0.B8 kgihr dry
Auerage Tunned Temperalue 88 dogress Fahnanhelt
Average Gas Velocity in Dilstion Tunnel - ve 12.8 feelsecand
Average Gas Flow Rafo in Divtion Tuaned - Csd E222.1 dacthour
Aversge Delta p 0.035 Inches H20
Average Defta H 0.00 Inches H20
Total Time of Tast S80 minules
AVERAGE SAMPLE TRAIN 1 SAMPLE TRAIN 2
Totel Sample Volums - Vm B9.20 cubls faat 93.21 cubic feet 8520 cublc feat
Average Gas Moter Temperature 75 degrees Fahrenhall T4 dogrees Fahrenheit 16 degroos Fahrenhail
Total Sampla Volume (Standard Condilions) - Vinstd 86,3 dscf €0.2 dacl 824 decf
Talal Particuledes - mn 234 mg 22.8 mg
Parliculate Concenlralion (dy-standarg) D.0002T gramafdect 0.00026 gramsidscl 0.00028 gramsidsc!
Particulale Emission Rala 220 gramehour 2,13 gramsfhour 2,28 gramasMour
Adusted Emissions 3.61 gramsihour 3141 gramshour 360 gramsihour
Dilference from Avarage 0.08 gramshour 0.09 gramsfour
7.5% of the average omission rale 0.26
Welghted Average Emssion Hale Limli 4,10 gramsfhous
7.5% of the had a amisgon cate Fmil 0.31
Results Are Acceptahle

EAR i PRGN (Pt B D i v et e 590

Paga d el

453 oF 4-158




OMNI-Test Laboratories, tne.

Wood Heater Te‘,st Data - EPA Method 5G
1

—— / L 54

[ Rue: . 6 ]
) Manufacturer. Monessen . PM Control Medule: Tunnet _Ve]ﬁcil{: 1277 Mifsec.
Model: Defiant 2N1 (NC) Velocity Traverse Daja Dilution Tunnel MW(dry): {0 1bAib-mole Intiat Tunmel Flov: | 1325  [scfin
Tracking No.: 1534 W Pt.1 P2 Pt.3 Pr.4 PLS PL6 Pt.7 Pt.8 Dilution Tunnel MW{wet); 56 ibflb-mole Average Tunne! Flow] 1370 [scfm
Project No.:  227-8-39-3 Initial 4P | 0.022 0.036 0.040 0.037 | 0025 | 0038 0.038 0036 |"H20 Dilution Tunnct H20: percent Tunnel Area; 0.1563 f2
Test Date:  23-Apr-10 Initial Temp.{ 104 104 104 104 104 104 104 104 oF Ditution Tunnel Static: -0.132 "H20 Post-Test Leak Check {1): H0k@s ofin@"Hg
‘Beginning Clock Time:  1(:49 ) ' Pitot Tube Cp: 099 Post-Test Leak Check (2): 001@2 cfm@"Hg
Recording Interval: 10 min. OMNI Equipment Numbers: Meter Box Y Factor: 0.594 (1} 059 (2) Fue) Moisture (dry basis %): 20.1
Tetal Sampling Time: 580 min, Barometric Pressure: Begin Middle End Average Total Particulate (1) 214
; 29.47. 2947 2947 2947 “Hg Total Particulate {2): 228
Particulate Sampling Data Fue] Weight, Ib Wood Heater Temperatyre Data, oF Stack
EIaPs od Gas_Meter Gas.Meler Sample Sample Orifice | Orifice Meter | Meter | Meter Vac. | Meter Vac. | Dilution | Dilution | Pro. Rate [ Pro. Rate Scale | Weight | Firebox | Firebox | Fircbox | Firebox | Firehox | Catalyst Averaée Filter | Filter |Impinger | Impinger . Draft In,
Time Cubic Feet | CubicFeet | Rate, cfin | Rate, cfin ai ) | ane) of aF In. Hg. In. Hg. Tllnngl Tunnel | (10%) | (10%) Readjng | Change “Tap Boitom Back Left Right Exit Surfa qs Stack ) @) exit(1) | exit (@) Ambient H20
) @ ) @) oloel o @ |Tewp | a0 | 0 | @ | ;
0 833.180 | 249545 7777774 000 oo | 6 | 7 14 | 0o 77 224 V77 4ss 288 286 292 305 3252: | 294 | 1 | 86 73 0.040
10 834.855 251.085 0.17 0.15 0.00 0.00 7% 76 94 0.037 102 - 103 221 |' 03 353 271 260 266 279 287.0; 279 73 82 75 0.040
20 836.510 252.595 0.17 0.15 000 0.00 76 76 93 0.037 101 101 217 -0.45 298 261 255 240 251 261.0 309 73 81 73 0.049
30 838.145 254.090 0.16 0.15 0.00 0.00 75 76 97 0.036 102 102 21.0 07 272 244 265 218 231 246.0 367 72 23 72 0.053
40 839.763 2555719 | . 016 0.15 0.00 0.00 75 76 100 0.03% 97 98 202 -0.75 271 230 291 206 217 243.0 B ] N 82 69 0.054
50 841,380 257.050 0.16 0.15 000 | 0.00 75 76 102 0.032 97 97 19.2 -1 . 2n 215 314 197 210 241.4 405 71 34 73 0.055
a0 842.990 258.515 0.16 0.15 0.00 | 200 75 76 105 0.038 98 98 18.2 -1 281 208 323 193 214 243.8 414 71 81 73 0.056
70 844.615 259.980 0.16 0.15 0,00 0.00 75 17 105 0.040 97 95 17.2 -1 305 201 329 188 214 2474 416 73 84 71 0.056
80 846.215 261.445 0.16 0.15 0.00 0.00 75 76 105 0.040 95 95 16.2 -1 342 188 329 150 223 254.4 422 73 85 73 0.060
90 847.825 262.910 0.16 0.15 0.00 0.00 75 76 102 0.039 97 97 15.0 -12 397 186 338 195 230 269.2 451 73 86 71 (.060
100. 849,430 264.374 0.16 0.15 0.00 0.00° 75 76 107 0.040 96 95 14.0 -1.05 431 182 348 201t 242 280.8 433 73 83 73 0.059
110 851.043 265.848 016 0.15 000 | 0.00 75 77 106 0.038 98 98 12.9 -1.05 452 179 344 210 259 2883 431 73 33 71 0.060
120 852.659 267.334 0.15 0.15 000 | 0.00 75 76 104 0.037 160 100 11.9 -1 485 179 337 214 274 297.8 400 72 83 72 0.058
130 854,275 268.820 016 0.15 000 | 000 | 75 76 101 0.015 102 103 11.1 -0.85 489 119 313 220 296 2994, ky s 72 85 72 0.055
140 855.890 270.300 0.16 0.15 0.00 0.00 75 76 99 0.035 102 102 10.3 075 483 179 296 227 307 258.4 | 355 72 83 72 0.052
150 857.525 271.795 0.16 0.15 0.00 0.00 75 76 95 0.036 102 102 9.7 -0.6 480 179 272 231 313 295.0 ' 133 10 83 72 0.049
160 859.090 273.240 0.16 0.14 0.0 000 | 75 76 94 0.036 97 98 9.2 0.5 463 179 256 233 313 288.8 : 322 70 83 72 €.045
i70 860.703 274718 0.16 0.15 0.00 0.00 75 76 93 0.035 101 102 8.7 -0.55 443 179 244 213 31 282.0 | 322 70 83 12 0.045
180 862.310 276.192 0.16 0.15 000 | 000 | 75 76 92 0.036 160 100 8.1 -0.6 434 177 248 230 302 2782 | 319 70 83 72 0.045
190 863.923 277.661 0.16 0.15 000 | 000 | 75 76 92 0.034 103 103 75 -0.6 441 176 248 230 300 279.0 32i 10 82 72 0.045
200 865.530 2719.138 0.16 0.15 000 | 0.00 74 76 91 0.035 101 102 6.9 -0.55 441 177 248 231 293 278.0; 09 70 83 12 0.045
210 867.140 280.613 0.16 0.15 0.00 0001 M 76 90 0036 100 100 6.4 -0.5 421 177 233 233 289 2706 . 289 70 83 72 0.043
220 868.750 282.084 0.16 0.15 0.00 0.00 74 76 89 0,035 101 101 6.0 04 410 176 219 230 282 2634. 271 67 82 72 0.041
230 870.350 283.555 0.16 0.15 0.00 0.00 L& 76 88 0.034 102 102 57 0.3 397 176 207 230 276 2572 258 70 82 72 0.040
- 240 871.955 285.030 016 0.15 0.00 0.00 4 76 &6 0.034 102 102 5.5 -0.25 386 174 196 228 265 249.8 248 67 80 12 0.035
250 873.560 286.500 0.16 015 000 | 000" | 74 76 84 0.033 103 103 52 -0.3 378 172 183 226 258 2434 237 67 82 72 0.035
260 875.160 287.970 0.16 0.15 000 | 000 | 74 76 24 0.034 101 102 4.9 -0.25 369 170 176 224 245 236.8 230 67 82 72 0.034
270 876.761 289.441 0.16 0.15 000 | 000 75 76 84 0.035 100 100 4.1 02 36l 166 170 222 239 2316 226 68 83 70 0.032
280 878375 280.915 0.16 0.15 0.00 0.00 75 76 84 0.034 102 102 4.4 03 351 165 167 221 232 227.2 228 67 82 i 0.032
290 879.965 292,365 0.16 0.14 0.00 0.00 75 76 84 0.035 99 99 4.1 0.3 358 161 163 223 226 226.2 223 67 B4 71 0.031
300 831.565 253.840 0.16 0.15 0.00 0.00 M 76 83 0.034 161 102 38 -0.3 356 159 159 228 221 224.6 223 67 82 71 0.031
310 883.160 255.288 0.16 0.14 0.00 0.00 M 76 82 0.034 101 100 36 -0.25 368 159 156 230 219 2264 221 67 82 n 0.030
320 §84.758 296.752 0.16 0.15 0.00 000 | 74 76 83 0.034 101 101 34 -0.2 310 161 154 227 225 2274 221 67 79 71 0.030
330 886.355 298.215 0.15 0.15 000 | 0.00 (s 76 83 0.034 101 101 32 02 370 158 154 225 223 226.0 214 &6 81 71 0.030
340 887.955 299.675 0.16 0.45 000 | 0.00 74 76 82 0,035 100 100 30 0.15 366 156 152 221 225 2240 212 66 i il 0.030
350 889.560 301.160 0.16 0.15 0.00 0.00 74 76 82 0.034 102 103 29 Q.15 362 154 152 219 227 2228 210 67 79 71 0.030
360 891.155 302.615 0.16 “0.15 £.00 0.00 74 76 82 0.034 13 191 2.7 -0.15 359 158 145 218 227 214 208 66 81 7l 0.030
370 892.750 304.075 0.16 015 0.00 0.00 74 76 82 0.036 98 98 2.6 -0.15 357 156 145 214 223 219.0 206 66 79 11 ¢.030
330 894.354 305.550 0.16 0.15 0.00 0.0 4 76 82 0.035 100 101 24 0.15 353 158 143 212 223 217.8 205 66 79 A 0.029
390 895957 307.015 0.16 015 000 | 0.00 il 76 81 0.033 103 103 23 -0.t5 348 154 141 214 220 2154 201 66 81 71 0.029
400 897.555 308.485 0.16 0.15 000 | 0.00 74 76 Bl 0.034 101 102 2.1 -0.15 344 156 139 207 218 2128 201 66 79 i 0.028
410 899.153% 309.045 0.15 0.i5 0.00 0.00 74 76 81 0.033 103 102 2.0 -0.15 341 151 138 207 216 2106 198 66 9 70 0.028
420 900.759 311.460 0.16 0.15 0.00 0.00 74 76 80 0,034 101 105 1.8 -0.15 335 155 136 205 214 209.0 192 66 81 70 0.027
Conlrol No, P-SSU-0003 {Dual Train - 55 Emission Caleulalions).ds, Eifective dale: 10/18/2004 Paga1¢l2 R el
4-54 0FA4-15%




OMNI-Test Laboratories, Inc.

. i .
Wood Heater Test Data - EPA Method 5G

/// l{f /5‘{/0

LRune . 6 | . . . ... - _.E. S _ - * Signature/Date:
Manufacturer;  Monessen PM Control Module: Tunnel Veloelly: * T 1277 [fifse
Mode):  Defiant 2N1 {NC) . Velocity Traverse Dhta Dilution Tunnel MW{dry): 2900 Ibb-mele Intial Tunnel Flow: | 132.5  [scfin
" Tracking No: 1534 s Pl Pt2 | Pi3 Pid PLs Pt.6 PL7 Pi g Dilution Tunnet MW(wet): 28 E_gjlhnb-mole Average Tunnel Flow] 137.0 |scfin
Project No.:  227-8-39-3 Initial dP | 0.022 0.036 0.040 0.037 0.025 0,038 0.038 0.036 |"H20 Dilution Tunnel H20: 4 Q_(J__ percent . Tunnel Area: 0.1963 fi2
Test Date:  23-Apr-10 Tnitial Temp.| 104 104 104 104 104 104 104 104 [oF Dilation Tunnel Static: 0.132 "H20 Post-Test Leak Check (1) .001@5 cfn@"Hg
Beginning Clock Time: 10:49 ‘ Pitot Tube Cp: 098 Post-Test Leak Check (2): 001@93 cim@"Hg
Recording Intervat; 10 min. OMNI Equipment Numbers: : Meter Box Y Factar: 0.994 (1} 0.9% (2) Fue! Moisture (dry basis %) 20.1
Tofal Sampling Time: 580 min. { Barametric Pressure: Begip  Middle End  Average Total Particulate {1): 234
20,417 247 2947 2947 “"Hg Total Particulate {2): 228
- Particulate Sampling Data . Fugl Weight, Ib Wood Heater Temperatiire Data, oF Stack
Elapsed | GasMeter | Gas Meter |  Sample Sample . . Meler | Meter | Meter Vao. | Meter Vac. | Dilution | Dilution | Pro. Rate | Pro. Rate . . . . . . C . . . .
Ti[:ne Cubic Feet | Cubic Fect | Rats, ifm Rate, l1‘;f‘m g;iz';; 3{;?;; oF oF In. Hg. In. Hg. Tunne! | Tunnel | (10%) | (10%) Rg:::z 2 g::fg; F'.}Zt;ox. g;f::: F;}r:!:][:x Fllrit;tox FI];:;T: C::lifﬂ g:ﬂ:ﬁ: Stack FEI:; d F(]lzt)e T l::‘pi':ﬁ;r IZ:‘:::‘E%T "Ambient D:;zﬂ 01' "
(1) @ (1) (2) (D) 2) {1 2) Temp. dr () (2) : !
430 902.362 312888 0.16 .14 0.00 0.00 4 76 81 0.033 103 100 I’.-' .15 328 153 134 200 211 ZGS.ZIL 180 66 78 0 0.027
440 903,965 314315 0.16 0.t4 0.0¢ 0.00 74 76 81 0.033 103 100 116 -0.1 n © 149 134 203 207 203.0 186 66 79 10 0026
450 205.660 35775 0.17 0.15 0.00 0.00 T4 6 79 0.033 109 102 111 .15 3i9 149 129 200 207 200‘8;_ gl 65 . 73 70 0.026
460 907213 317.238 0.16 0.15 0.00 0.00 74 75 79 0.033 99 103 L? 0.2 3135 149 127 196 207 198.81! 176 65 78 0 0.025
470 908765 | 318700 0.16 015 0.00 000 | 73 15 79 0.034 o8 141 I.i -0.1 " 315 151 140 198 - 213 2034 177 66 78 10 1.025
480 910.375 320.160 0.16 0.15 0.00 0.00 315 79 0.034 102 101 1§ -0.15% 310 148 151 202 215 205.2; i74 65 73 69 0.025
490 912.070 321620 0.17 0.15 0.00 0.60 73 15 73 0.033 109 102 0.9 Q. 308 148 161 200 215 206.4 172 65 78 69 0.025
500 913,585 323.190 0.15 0.16 .00 0.00 73 74 78 10.032 99 112 0‘8 51 306 148 16t 200 213 2056; 170 65 78 a9 0.025
510 2915.240 324.580 0.17 0.14 0.00 0.00 13 M 77 0.034 104 96, 0.6 -0.15 301 145 163 199 206 202‘8_I 167 64 7 7 0.023
520 916.770 325995 0.15 0.14 0.00 0.00 13 14 77 0.034 97 98 0.3 R 294 143 163 201 201 2004 165 65 77 69 0,022
530 Q18.381 . | 327.460 0.16 0.t5 0.00 0.00 73 ri! 77 0.033 H)3 103 0.4 0.1 286 141 163 197 201 197.6: 160 64 77 69 0.021
540 919.985 328.971 0.16 0.15 0.00 0.00 73 4 77 0.033 103 106 0‘4 -0.05 279 139 161 195 195 193.8! 161 65 77 69 0.021
550 02]1.585 33031 0.16 0.14 0.00 0.00 73 74 77 0.033 102 98 Q'_f -0.1 217 41 158 193 195 1928 158 66 77 71 ¢.021
560 923185 131.840 0.16 0.15 0.00 0.00 3 74 78 0.033 103 103 0.2I 0.1 273 144 156 193 197 1926 156 |- 67 77 Tl 0.020
570 924.835 333.385 0.17 0.15 0.00 0.00 7 74 78 0.034 107 107 (}.]: -0.1 266 145 154 190 195 1%0.0 154 66 77 7l 0.020
580 926.335 3347144 0.15 0.14 0.00 0.00 73 74 78 0,034 95 o4 O.U: -0.0% 260 143 154 186 188 1862, 152 67 77 71 0.020
N 17, o Y, ., V. N >
Avg/Total| 93205 | 85199 | 0.6 ots | ow | oo |mu |56 777777 116 | 0035 | 10s1 | 10081 WWWWWW%W 130 | 772 6820 | 085 | wowvior [ sowvi 778 0037
. [ .
T
Control He. P-S5U-0002 (Dual Train - 5G Emission Calculations).ds, Eifeclve dala: $0f19/2004 Paga2of2 a . 5 5 OF 4 _Rl1\ 55(5




OMNI-Test Laboratories, Inc.

Final Laboratory Report - Method 5G Dual Train
Dilution Tunnel Particulate Calculations

Client Name:  Monessen

Model: Defiant 2N1 (MNC)

Equipment Mumbers: Buin #: [

Train #: roa S

Project Mo.:  227-8-39-3

Date: _ 04/23/10

Tracking MNo.:

Sample Component Reagent | Filter # or Woights |
Probed | Finel, mg Tare, mg i’ﬁﬁimﬁﬂih mg
A, Froml filter catch Filler F5%4 146.7 1253 214
B. Rear filter calch Filler Fsss 1174 el L1
€. Probe catch Probe Vel B6785.Y 867848 09
Total Partienlate, mp 234
Component Equations; .
A, Front filter catch Final {mg) - Tare (mg) = Farticulate, mg
B, Rear filler catch Final {mg} - Tare (g} = Particulate, mg_
C, Probe catch Final {mg) - Tare (mg) = Particulale, mp

Diciumont Gontad o, 553000, Effectiva Date: 877008

L T
Analyst; B Date: o5 /2% {{p

Page 1 of d-ﬁﬁ qu__‘GBl'A



OMNI-Test Laboralores, Ine,

Final Laboratory Report - Method 5G Dual Train.

Dilution Tunnel Particulate Calculations

Chent Nome:  Monessen Equipment Numbers; Run #: &
Model: Defiant ZNT (NC) Train #: I
Project No.: 227-§-39-3 . Date: _ 04/23/10
Tracking Mo.: 1534
Sample Component Reagent | Filter # ar Weights |
Probe @ | Final, mg Tare, mg  [Parliculats, mg
A, Front filter cateh Filter F556 1418 121.2 20,6
B, Rear filter cateh Filter F357 126.7 1257 1.0
C. Probe calch Probe V-5 THESST T6854.5 1.2
Total Paricul:te, mg : pr R
Component Eguations:
A. Tronl filter eateh Final (mg) - Tare (ing) = Particulate, mg
B. Rear filler cplch Final (mg) - Tare (mg) = Particulsle, mg
C. Probe calch Final {mg) - Tare (ing) = Particulate, mgg

Docuenent Control No. P-5SX-0003, Eective Ozle &/712000

-

Analyat:

Paga ol i

—L& Date: EA,ZQ);@

457 OF 4-188es
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OMNI-Test Labaratories, Inc,

FUEL DATA
Client: 'l_"{_m"ﬂwv
Model: _Df_gm‘l“'lﬁl {:?‘3"-3
Project #; 2278 racking #: 1534
Date: __ &[22/ 1p Test Crew: T Run#: (o
OMNI Equipment 1D f: o Moveshen Mg ;-L,N_ pater)
FUEL LOAD PREPARED BY: - Meigdime nSicus petasynd by T2

FUEL: DOUGLAS-FIR SPECIES, UM‘REA'I‘I“D AlIR-DRIED, STANDARD GRADE OR BETTER,
DIMENSIONAL LUMBER.

FRE-BURN FUEL
MOISTURE CONTENT (METER - - DRY BASIS)
CALIBRATION:  Cal Value (1) = 12% Actual Reading i;g
Cal Value (2) = 22% Actual Reading _L7.¢
Picce Length ) Repdings Type
I q n 207 \#t. Lo (1 2«1
2 . AR DR 2073 2.
3 _ fi
Length of cut pieces: ZT £ inches Pre-Bum Fuel Average Moisture; 2.4
Time (clock): _B3 30 Room Temperature (F: 74 Initials;___ “fe—
TEST FUEL
FUEL TYPE AND AMOUNT; 2x4 axq Y
CALCULATEDLOAD WEIGHT: 22.735 *L-10%ACTUALLOAD WEIGHT: ______ (2% 4)
~ _22M (axa)
FUEL PIECE LENGTI: 2] _224 _ Towl
3 p—
PIECE READINGS TYEE

2.4 13 20.5 'HEH_HE:J,
T‘iﬁ.] ze3 o33 Ll
2. \

O P00l LA B L B e
]

OVERALL TEST PUEL LOAD MOISTURE AVERAGE: 20, |
Time (clock): _3_‘1L Room Temperature (F): | -?""I Initials: _ T&—

Technician signature; _ Z M Date; _Q‘F' i i‘f fo

0F 4-1568
4. Eane.fofI

Confrol No, P-SFE.M07 doc, Effective date: 03082008



OMNI-Test Laboratories, Inc.

Run Notes

- Client: Mmﬁhﬂ
Model: mmmcmb
Project #. 227-5-24-3
Tracking #: 1534
Run#. & : Date: _e4/23 /10
Test Crew: To—
OMNI Equipment 1D #(s):

PREBURN

DESCRIBE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW,
{SETTINGS MUST BE ACCURATE AND REPRODUCABLE)

PRIMARY: SECONDARY: )]
3 -
A . o
e TERTIARY: _ /
b . L’I/A
FAN: lew
25 [Lan o -

PREBURN SETTINGS AND ACTIVITIES

FAMN ADD ADD
] AIR (THERMO) CHANGES RAKE
FME ; SETTING | FUEL | FUEL COMMENT
F'RIM!&RYJ’SE{‘}GNDARWT ERTIARY CHANGE : +".|"'|I’T CWT COAL o
ne e
Ta‘Tu‘—}’-lﬁﬂ ‘: P
V0t —— 5 det feik T X
I.I.ES.I-
TEST FUEL CONFIGURATION SKETCH . START UP PROCEDURES
(INDICATE VIEW ANGLE) BYPASS: A iy
FUEL LOADING € © sec
Sidg_ VW DOOR: [mds

h PRIMARY AlR: Jesd uﬁn,' e T=0

E OTHER: »

DESCRIBE OR SKETCH TEST SETTINGS BELOW:
{SETTINGS MUST B ACCURATE AND REPRODUCIBLE)

PRIMARY: SECONDARY: /;

i e T TERTIARY: (i’/__ ,

2U8" s
Technician signalure; % Date: _6¢ )"fﬂf fe

Conlrol fo, P-SFAK-0007, dos, Effeclive daru O5/09/2008 Fage 1 of 1




OMNI-Test Laboratories, Inc,

Supplemental Data EPA 5G/5H
Client: Monesoen
Model: Defiatt 284 N0

Project #: 227.939-3  Tracking # 1534

Date: __ 04{23/Ip Run# o . Booth: - N{ia
Test Crew:; ™ Start Time: 10:4q _ Stop Time:_2:29
OMNI Equipment #(s}):
Gas-Analyzer-Fraimeak-Shesk: ;7’
Stack: Dilution Tusriel (Method 5G Only):
Initial: Initial:
Final: Final: )
Calibrations: Span Gas CO4 O - b CO2DT):

mf:l’z—Spa_q, 28pan [ Nz Span | N> Span | N Span | N;Span | Nz Span
Time /
0: 1
C
co |
Coron] ey
Stack Diameter (inches): (9 i
Air Velocity (fUmin);  Initial: < 5'{;}&'&@&' Final: ‘:"‘4-2-7 ;‘{KHL
Scale Audit (Ibs): Pretest 0.0  postTest: 10100
Induced Draft,  0.© %Smoke Capture; | CO
Pitot Tube Leak Test: Pre: 0.0030 Post:  O-©@ 30

Flue Pipe Cleaned Prior to First Test in Series: Date: 04/t3/lo Initials: Tz

Initiat Middie Ending
Pb (in/Hg) Za.Jg 2A.60 ‘Z‘]g:g
Room Temp (°F) w17 - T .10
~ Technician slignalure: i e ___ Date: _ .QS,ﬁiﬂﬂ | =

4-61 OF 4-1 68
Caortteal No, P-SFAC-0008 doe, Effaclive dale; 05002008 Page 1 of 1




OMMI-Tesl Laboralorias, Inc.

Wood Heater Test Data - EPA Method 5G

Manufaclurer;
Model:
Project No.:
Tracking Mo
Run:

Monessen
Defiant 2M1
227-5-39-3
1534

7

Test Date: Q42410

Contri b, PBTURDOC {0 Frav e Eos s Coand i e Lfeoktn fo'y GTARIOL

Poga Tol 1

Hurn Rate 1.00 kg'hr dry
Avarage Tunnel Temperalura &7 degrees Fahrenheil
Average Gas Valocity in Diluion Tunnel - vs 13.4 featsscond
Average Gas Flow Rale in Dilution Tunnel - Csd 85321 daclhour
ﬁ‘-‘“&!‘-‘% Deilla 7 0038 Inchas H20
Avarage Dalla H 0.00 Inchas H20
Tatal Time of Teat 520 minutas
AVERAGE SAMPLE TRAIN 1 SAMPLE TRAIN 2
Tolal Sampla Voluma - Yin THE1 cubde feat 8387 cublc fest 76.35 cublc feet
Avarage Gas Moler Temporaluro 76 degrees Fahrenhall 16 degress Fahrenhel 77 degrees Fahrenheil
Total Sampla Volume (Standard Conditions) - Vimatd 77.3 dscf B1.4 dsef 734 d=ef
Total Particulales - mn 53 mp 4.4 mg
Particulate Concentration (dry-standsrd) 0.00006 grams/dsct 000007 gramsidsc 000008 gramsfdscl
Pariculate Emisslon Rala 0.53 gramshour (.56 gramsamhour 0.51 gramshour
Adjusted Emisslons 1.08 gramafhour 142 gramsihour 105 gramshour
Differance from Average 0.04 gramsfour 0.04 gramsfour
7.5% of tho average emission rate 0.08
Welghtad Avesage Emission Rala Limit 4.10 gramshaowr
7.5% of the welghted average emission ratg limil o
Results Are Acceptable
A4-63 0F4-1568

Fun 50




OMNI-Test Laboratories, Inc. -

| Wood Heater Tést Data - EPA Method 5G

Sipetteie / 5/4// 0

L Run; . ] .
L Manufaclurer: Monessen : PM Conirol Module: — Tunnel Ve{’ociti': 1338 |ftfsec.
Model: Defiant 2N1 Velocity Traverse Dslta Dilution Tunne! MW(dry): 2900 IbAb-mole Intial Tunnel Flow: | 1425  [sefin
Tracking No.. 1534 s Pl Pi.2 PL3 Pr.d Pt.5 PL6 Pt.7 Pi.8 Dilution Tunnel MW{wct): 28.33__ IbAb-mele Average Tunnel Flow} 1422 [scfm
ProjectNo.: 227-5-39-3 Initial P | 0.028 | 0.042 | 0044 | 0039 | 0.007 | 004z | 0044 0.042 1120 Dilution Tunnel [120: 430 percent Tunnel Arca: 0.1963 #2
Test Date:  24-Apr-10 Initial Temp.| 97 97 97 97 91 97 97 97 oF Dilution Tunnel Static: 0.4 1120 Post-Test Leak Check (1) 0.0405 cfm@"He
Beginning Clock Time: 08:53 i Pitot Tube Cp: 0. 3'__9: Post-Test Leak Check (2): 0.0®9 cfin@"Hg
Recording Tnterval: 10 min, OMMNI Lquipment Numbers; Mecter Box Y Factor: 0.994 (1) 0,996 (2) Fuel Moisture (dry basis %): 19.27
Total Sampling Time: 520 min, Baramelric Pressure: Begi Middle  End  Average Total Particulate (1): 53
29.75 296 2958 2965 "Hg Total Particufate (2): 44
Particulate Sampling Data Fuel Weight, Ib Wood Heater Temperatyre Data, oF Stack
Elapsed | GasMeter | Gas Meter |  Sample Sample . o' | Meter | Meter | Meter Vac. { Meter Vac. | Dilution | Dilution | Pro. Rate | Pro. Rate . . . . . . : . . . .
Time | Cublo Feet | Cubic Feet | Rate, ofm | Rate, ofin g{;?f; g{;ig; oF | of | InHg | m.llg | Tunnel | Tunnel | (10%) | (10%) Rf:g::g gfa'f; F',;f‘:;’x eebox || Fircbex | Firebox Fl'{f;h‘f‘ Cralyst ‘ng;:f: Stack F{"]‘;'r F("zr;” Ig{'ﬁ"(ﬁ“;r I::":;'}g;r Ambiont | Pre
(1} 2 (1) 2 (1) (2) (1) (2} Temp. dp (1 (2) . :
0 n26s40 | 334883 7777778 o oo | e | w0 91 {009 b 08 21 V] 4 290 340 262 305 32520 | 316 | 73 [ 75 66 0.056
10 928,140 336.383 0.16 0.15 0.00 0.00 69 70 99 0.039 100 105 220 -0.75 3494 277 336 247 281 2970 157 H 73 66 0.057
20 929.792 337,860 0.17 0.15 0.00 0.00 69 Fil] 100 0.038 105 104 221,95 306 265 352 228 256 2814 397 12 72 67 0.058
30 931,371 339262 0.16 0.14 0.00 0.00 70 71 104 0.037 102 101 20.2 20.15 293 256 369 215 241 218 428 12 72 68 0.060
40 932,992 340,738 Q.16 0.15 0.00 .00 70 72 106 0.038 103 105 1940 -1.15 307 246 383 210 233 2758 448 72 72 68 0.060
50 934,600 342,182 0.16 0.14 0.00 0.00 7l 72 116 0.038 103 103 17.8 -12 327 231 394 207 229 2776 459 72 72 68 0.062
G0 936.205 343.625 0.16 0.14 0.00 0.00 71 73 112 0.037 104 104 16.6 -1.25 351 223 403 208 227 2824 466 73 73 69 0.063
70 937.815 344 880 0.16 0.13 0.00 0.00 [il 73 113 0.038 103 89 153 -1.3 386 219 412 210 232 291.8: 41 73 73 69 0.065
80 939.421 346,528 Q.16 0.16 0.00 0.00 72 73 115 0.037 104 119 13.9 -l4 443 215 417 219 239 306.6. 477 74 74 72 0.067
20 941,034 347933 0.16 0.15 0.00 (.00 72 4 115 0.038 103 103 12.5 -1.4 439 211 419 228 248 319.0 473 4 74 70 0.065
100 942614 349.440 0.16 0.15 0.00 .00 73 EL) 114 0.039 101 102 11.3 -1.2 513 205 416 240 257 326.2 466 75 75 1 0.066
110 944.240 350,898 0.16 0.15 0.00 0.00 3 74 113 0.039 101 102 10, f‘ -1.2 518 208 408 249 269 1304 453 75 75 1 0067
120 945.852 152,355 0.16 0.15 0.00 0.00 ) 75 112 0.040 100 101 9.01 -1.05 503 204 395 256 275 326.6 | 442 15 S 71 0.063
130 947.463 353,820 0.16 015 0.00 0.00 1 5 L1 0.018 102 104 19 -1.1 499 204 389 265 284 3282, 432 76 76 72 0.063
140 949.073 355.280 0.16 0.15 0.0 0.00 ™ 76 108 0.039 101 101 7.1 -0.85 510 205 371 272 291 329.8 402 74 rL! T2 0.059
150 D50.682 356.136 0.16 .15 0.00 0.00. 74 76 105 0.038 102 102 64" -0.65 498 205 350 276 298 3254 372 14 74 72 0.055
160 - 952299 358.200 0.16 D15 0.00 0.00 e 76 102 0.037 103 104 5.9: (155 494 201 322 277 298 3184. 350 5 73 71 0.053
i'70 953.907 359.658 0.16 Q.15 0.00 0.00 M 76 . 100 0.036 104 105 54 -0.5 438 199 305 277 299 3136 138 3 3 i 0.050
180 955.526 3ot124 0.16 0.15 0.00 0.00 74 76 98 0.038 12 i02 50 035 419 197 288 275 299 1076 327 3 71 ! 0.050
£90 957.145 362.593 0.16 0.5 000 | 000" 74 76 95 0.037 103 104 47 .35 468 195 275 275 295 3016 | 308 73, 73 71 0.050
200 958.749 164.057 0.16 Q.15 0.00 0.00- 75 76 95 0.038 160 102 44, -0.25 453 195 256 27 288 2926 288 73 k! 71 0.045
210 960.373 165519 0.16 0.15 0.00 0.00 T4 76 93 0.037 103 103 42 . -0.25 434 191 219 269 284 283.4 276 2 2. 12 0.043
220 961.980 366992 0.16 0.15 0.00 0.00 15 % 92 0036 103 105 4.0 0.2 412 18% 223 265 278 2734 260 71 71 Fil 0.040
230 963.608 368439 .16 Q.14 0.00 0.00 75 16 o 0.038 101 100 KR .15 397 185 208 258 271 2638 . 245 [l K I .040
240 965.226 369.892 0.16 0.15 0.00 000" 75 76 20 0.037 102 102 3.7 II -0.15 386 183 200 254 263 2512 . 237 12 72 12 0.035
250 966 843 371353 0.16 0.15 0.00 0.00 74 76 90 0.036 104 104 as -0.15 376 179 187 252 254 2496 - 228 70 70 72 0.035
260 968.460 372815 0.16 0.15 .00 0.00 75 76 89 0.037 102 103 34 -0.t5 - 367 . 17¢ 179 248 245 2430 224 K] 72 72 0.G35
270 970,081 374.279 Q.16 0.15 0.00 G.00 5 76 89 0.037 102 103 33 0.1 358 170 172 246 237 2366 222 10 72 4 0.015
280 971700 375741 .16 0.15 0.00 0.00 15 76 89 0.037 102 103 31 {015 152 168 Ry 246 231 2334 218 70 72 M 0.033
280 973.317 371204 0.16 0.15 0.00 000 75 76 L1 0.038 100 101 10 -0.15 348 164 162 246 222 2284 213 70 70 72 0.033
300 974.918 318.666 .16 0.15 0.00 0.00 5 76 88 0.038 101 ot 2.8 -0.15 341 164 158 248 216 2254 211 10 70 4 (.030
310 916,551 380.130 0.16 0.15 0.00 0.00 75 76 88 0.037 102 103 2.7 015 37 158 156 246 209 2212 212 70 72 5 0.030
30 978.100 381.525 0.15 0.14 0.0 0.00 - 75 17 89 0.038 96 96 25! 015 335 162 154 240 207 296 210 il T0 77 .030
330 979.703 382.96] 0.16 0.14 0.00 oo 76 kK 90 0.037 101 101 2.4 -0.15 k214 167 150 234 204 2172 . 210 71 71 77 0.030
340 981.318 384.413 0.16 Q.15 0.00 0.0¢ 76 77 91 0.037 102 102 23 Q.1 343 168 151 235 200 2194 209 72 T4 78 0.030
350 982.939 385852 0.16 0.14 0.00 0.00 77 78 9N 0.038 101 9% 2.0 0.2 346 168 149 229 201 2186 . 205 72 15 79 0.030
160 984550 387.298 .16 0.14 0.00 .00 78 9 9t 0.038 100 100 1.9 315 349 169 148 229 S0 219.2 201 73 15 19 0.030
LY () 986.158 388.731 0.16 0.14 0.00 Q00 | 78 19 2 0.037 101 100 18 -0.15 351 167 146 225 204 218.6 200 73 76 80 0.G30
380 987.770 390.273 0.16 0.15 0.00 0.00 [k 80 92 0.039 98 105 1.6 -0Ls 156 168 146 224 207 2202 194 4 16 80 0.028
390 989.390 191619 0.16 013 0.00 0.00 79 80 92 0.037 102 i) 1.5 Q.15 367 168 143 224 207 221.8 192 72 75 81 0.028
400 991.003 393.071 0.16 015 0.00 0.00 79 gl 92 0.037 101 101 1.3 -0.15 37 169 141 225 210 224 4 188 S " gl 0.027
410 992,626 394,500 0.16 0.14 0.00 000 -1 20 81 92 0.03% 99 9 1.2 -0.15 310 169 138 225 212 224.8 88 5 15 79 0027
420 994234 395936 0.16 0.14 0.00 .00 &0 §2 9N 0.039 98 97 1.0 Q.15 373 171 137 223 212 2232 184 73 75 82 0.025
Control No. P-55U-0003 (Dual Train - 56 Emission Calculations}.xis, Effective dato; 10/19/2004 Page 10f2 4=5 4 OF 4 - Lu§?§6




OMNI-Test Laberatories, Inc. ) : |

Wood Heater T?St Data - EPA Method 5G

A _ _ o _ L L S - SiguatureDate: Zé/‘///o

. 1

' .Mamlfac[urcr: Monessen . . . . PM Contro} Maodule: Tunnel Vtﬁocity: [3.38 |ftfsec.
Model: Deitant 2N1 Velocity Traverse Di!lta Dilution Tunnel MW(dry): 296(_)_ IbAb-male Intiat Tunnet Flow: | 1425  |scfm
Tracking No.: 1534 . o P pPt.2 PL.3 Pid PS5 L6 PL.7 Pt.8 . Dilution Tunnel MW(wet): 28 i]bﬂb-molc Average Tunnel Flow] 1422 lsefm
Project No.: 227-5-19-3 : Initial 4P | 0.028 0.042 0.044 0.03% | 0.027 0042 0.044 0.042 |"H20 Dilution Tunnel H20: 4100 percent Tunnel Area: 0.1963 fi2
Test Date:  24-Apr-10 ) : nitial Temp.] 97 97 97 97 97 97 a7 97 off Ditution Tunnel Statie: —01@: "H20 Tost-Test Leak Check (1) 0.0@5 cfin@"Hg
Beginning Clock Time: 08:53 : _ ) i Pitot Tube Cp: 099 Post-Test Leak Check (2): 0.0@9 cfinggllg
Recording Interval: 10 min. OMNI Equipment Numbers: : ] Meter Box Y Factor: 0. b_gi i 0.996 (2) Fucl Moisture {dry basis %): 19.27
Total Sampling Time: 520 min. : _ Barometric Pressure: Begin  Middle End  Average Total Particulate (1) .53
. : ' ' 29.74 29.6  29.58 2965 "Hg Total Particulate (2): 4.4
: Particulate Sampling Data ' ' : _ Fuel Weight, [b Wood Heater Temperatpre Data, oF Stack
EIaPs ed | Gas .Me{er Gas .Meter Samplo Sample Orifice | Orifice Meter | Meter | Meter Vac. | Meter Vac. DI fution | Dilution (Pro. Rate | Pro. Rate Scalc | Weight { Firebox | Firebox | Firebox | Firebox | Firebox Catalyst Averal;e Filter | Filter | Impinger.| Impinger o Draft In,
Time Cubic Feet | Cubic Fect | Rate, ¢fm | Rate, cim dH (1) | dH (2) ofF oF In. Hg. In. He. Tunnel | Tunnel | (10%) | (10%) Reading | Change Tap Boitom Back Lelt Right Exit Surfade Stack o @ exit{1) | exit (2) Ambient H20
( 2 )] [#] : 1o )] 2) Temp. ap 0] (2} :
430 995.857 397.378 0.16 0.14 0.00 | 0.00 81 82 il 0.039 99 98 0.9 Q.15 364 167 137 223 212 220.4 182 73 75 82 0.025
440 997.475 398.810 0.16 0.14 0.00 | 0.00 8t 82 91 0.040 97 96 048 0.1 352 168 138 . 220 213 2182 17¢ | 74 76 81 0.025
450 999.039 400.243 0.16 0.14 000 | 000 31 82 91 0.040 97 9 0.7 0.1 339 170 136 215 211 214.% 177 74 78 . 33 0.025
460 1000713 | 401.678 0.16 “0.14 000 | 000 81 83 %0 0.040 91 96 0.6 0.1 330 168 132 211 209 2104 175 4 76 ' 83 0.025
470 1002.330 | 403.118 0.16 0.14 000 | 000 82 83 90 0.040 97 96 0.5 0.1 323 168 131 202 207 207.4 170 74 76 80 ¢.025
480 1003.953 | 404.555 0.16 0.14 000 | 0.00 82 83 . 90 0.040 97 96 04 .1 322 168 130 203 205 205.4 168 | 75 77 83 0.023
490 1005.561 405.995 0.16 0.14 0.00 | 0.00 32 83 90 0.039 97 97 0.3 -0.1 38 169 130 203 203 204.6 169 75 7 §1 0.023
500 1007.188 | 407430 | 0.6 0.14 0.00 | 0.00 82 83 P 0038 |- 100 98 0.2 -0.1 311 166 128 198 S 2m 200.8 162 75 77 81 3.023
510 1008812 | 408.867 0.16 0.14 0.00 | 000 82 83 90 0.039 98 97 0.1 0.1 304 168 128 192 198 198.4 160 75 77 81 0.023
520 1010413 | 410.228 0.16 0.14 0.00 | 000 82 83 R9 0.039 97 92 0.0 -0.05 300 164 126 190 197 195.4 160 75 77 81 0.020
AvgTotal | 83873 | 75345 | o6 o | 000 | 000 |7568 |10z 77777777 9553 | oo | 1009 | 10081 2 7 7 4 s | mas Lo [ sovm 77 oon

|

Controd Ho. P-SEU-0003 (Dual Train - $G Emission Caloulalions) s, Effeclive date; 101912004 Page 2 of 2 4 - 6 5 oF 4 - 1 gns 5G




OMNI-Tes| Laboralordes, Inc,

‘ PRINT

ri - Method 5G Dual Train

L ST Dilution Tunnel Particulaie Calculations
Client Hame:  Monessen Eguipment Mumbers: OMMNI-00023 Run #; 7
Model: Befiant 2M1 OMMNI-001 31 Train & A
Project Mo.; 227-8-19-3 OMMI-00342 Date;  D4724/10
Tracking No.: 1534 Vi1
Sample Component Reagent | Filier ¥ or Weights I
Proba i Fimal, ing Tare, mg  [Parficulate, mg
A, Front filtler catch Filter F558 1204 116.6 13
B, Rear filier catch Filter F55% 12510 120.4 o7
C. Peobe cateh Probe V-7 BG3IGT.6 8635668 08
Total Particulate, rmg - 53
Component Lqualions:
A, Front filter eatch Final {mg} - Tara (mg) = Particulate, mg
1. Fear filler catch Finat {mg) - Tare fmg) = Particulale, mg
. Probe catch Final {mg} - Tare {mg) = Porticulsle, mg

Doevment Corteel Mo, P-SSR-0000, EHeckye Cabs ST

oo %ﬁg___, e ol

0 g PG Gt

Pagn 1 of 1
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OMMI-Test Leboratores, Inc.

Final Laboratory Report - Method 5G Dual Train
L Dilution Tunnei Particuiaie Caiculations

Client Mameo:  Monessen Enuipment Mumbers: COMINT-00023 Roum #: 7
Model:  Defiant 201 OMMI-00131 Train &: B
Project No,;  227-8-19-3 OANT-00342 Date; 024710
Tracking Mo.: 1534 V-1
Sample Componzut Reagent | Filter § or Weiphts I
Probe # | Final, mg Tere, mg - [Particulate, mg
A. Froot filier ealch Filier FS60 12838 1253 35
B. Rear filter catch Filter Fa6l 170 1164 0.6
. Probacatch Probe VC-0 ORI TUBIEE 03
Tolal Partivulate, mg : a4
Component Equations:
A. Fronl filer catch Final {mg) - Tare {mg) = Particulato, mg
B. Roar filier catch Final {mg) - Tare (mg) = Particulate, mg
. Probe catoh Final {rog) - Tare {img) = Particulats, mg

Amalyst: Date: E L'é..

4-61 QOF aéufiﬂismd;

Dotmmert Gonol b, P-SSX-0000, Efsctva Date: BR000 e 108 1
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OMNI-Test Laboratories, Ine.

FUEL DATA
Client: __'j'_!-tl:f_rm
Model: Defimar TR {Me)
Project #i: 227-3-W¥racking #:
Date: __ &l/21/1a  Test Crew: b b 36 R #: s

OMNI Equipmé;lt 1D #:
FUEL LOADFPREPARED BY'; E.|_ L L Messared § Moisfare b—. T -5
FUEL: DOUGLAS-FIR SPECIES, [ﬂ‘-ITREhTED AIR-DRIED, STANDARD GRADE UR BETITER,
DIMENSIONAL LUMBER,

PRE-BURN FUEL
MOISTURE CONTENT (METER — - DRY BASIS)
CALIBRATION:  Cal Value (1) = 12% Actual Reading__ 12 .2
Cal Value (2) = 22% Actual Reading 22,0
Piece Length Readings Type

1 =10 | Fn ? © 0.9 . 2- o xd

2 - 2ie = Zio = ol _xi

3 I | r
Length of cut pieces: 32 x§_ inches Pre-Burn Fuel Average Moisture:
Time (clock): € 135"  Room Temperature (F), 72 Tuitials: -.'.‘h €

THST FUKL
FUEL TYPE AND AMOUNT: 2 %4 4 %4 __,__,__‘f:
CALCULATEDLOADWEIGHT: 7 ACTUALLOAD WEIGHT: = (2% 4)
_ 227 (4x4)
mﬂm,HECELENG1H:jﬂ_égéi____ 227 Total .
MOISTURE CONTENT(METER < — DRY BASIS)
PIECE READINGS 4 IYEE
! ST 25 S | TN L ¥ A Hxy
2 (9.1 9.5 r 2 - N S _-=£x_t|"_
3 [, ta.7 1 N
4 fe. i 15.2 9. L
-5 .
6 £
7
8 .
9
* 10
OVERALL TEST FUEL LOAD MOISTURE AVERAGE: _[9.27 %
Time (clock):_6HS Room Temperature (F): _ {9 Initials: D

Tachniciml.:;ig,naf.um: w Date: f‘/m Jro
M [

A=-£69 OF 4-156
Conirol No. P-SFE-0007.doc, Fffective duie: 05/08/2008 . Page I of 1



OMNI-Test Laboratories, Inc.
Run Notes -

~ Client: Measgen
Model: Delasi 20
Project #: 227-35~3-3 " .
Tracking #:- (s34 ,

Run#: 1 Date: '/A'i/;o
- Test Crew: NG, N Za
OMNI Equipment 1D #(s): -

PREBURN

DESCRIBE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW:
(SETTINGS MUST BE ACCURATE AND REPRODUCABLE)

PRIMARY: SECONDARY: __ U/Jc
3 o
z [
y | Y .
~ o TERTIARY: l

i \ v
FAN: low.

PREBURN SETTINGS AND ACTIVITIES

TIME AIR (THERMO) CHANGES sEﬁfr?NG ;Sg_ ggg RAKE
PRIMARY/ISECONDARY/TERTIARY CHANGE | +WT. | -wr. COAL

COMMENT

O —t— eyt Tty —

14 KT

Lb min e - : ¥ —

90 i —I o
1 85 — Fusl o, Jeat ginrt X

JEST
TEST FUEL CONFIGURATION SKETCH ~ START UP PROCEDURES
(INDICATE VIEW ANGLE) BYPASS: = _ [ ada
- FUEL LOADING [ pain
S-JL Vit OOOR: T ' *
U=t PRIMARY AIR: _Tesk _sebltn @ @ o (o ehesnyo)

.Q&L OTHER: 7 N A

DESCRIBE OR SKETCH TEST SETTINGS BELOW:

 (SETTINGS MUST BE ACCURATE AND REPRODUCIBLE)
PRIMARY: _ SECONDARY: WA
a2 3
\ _
i M _ TERTIARY: ‘
| v
FAN: et

Technician signalure: . Dale __‘3:[2-;{74_0_

470 OF A-158
Conlral No. P-SFEAR-0007. dog, Effective date: 05032008 Page 1of 1



OMNI-Test Laboralories, Inc.
Supplemental Data EPA 5G/5H

Client' s s

------ —LTlaad it
Model: Defat 281
Project #: 227-5-39 -3 Tracking #: |5 3¢ b ekl
Date: _ %fy/fie Run#: 7 Booth:
Test Crew: _TC, J< " Start Time: g:51  Stop Time:_g: 33

OMNI Equipment #(s):

Gas Analyzer Train Leak Check:

Stack: - *Dilutisi Turinel (Method 6G.Only):
Initial: initiai:
Final: _ Final: __,.--"""/)
Calibrations: Span Gas COq: Oy ,,,r«BU:'// COs(DT):

Na Span | Nj Sgggffﬁggpan Nz Span | Nz Span | N; SPEn Nz Span

Time ™

]
0, /

COs ~
co el M|
CO, (DT) i

Stack Diameter (inches): (o )

Air Velocily (fUmin):  Initial: < s Final: L4590

Scale Audit (Ibs): Pretest: /2. © Post Test: __ys.0

Induced Draft: _ O %Smoke Capture: /e &

Pitot Tube Leak Test: Pre: 0.0 «f 2.7 IJ?-_;. Postt &= & 3.;: ,Lrﬁfz_ﬂ

Flue Pipe Cleaned Prior to First Teslin Series: Date: _4/ ‘Hrffﬂ Initials; A ¢

: Initial Middle Ending

Pb (in/Hg) a7 M 29,60 1 zast

Room Temp (°F) v(8 °F 7¢ °F 4 °F

_Technician éignature: /'éb________ Date: / j &
] f12

4-71 OFA4-156
Conliol No. P-SFAQ-D008. doc, EReclive date: 05/09/2008 ) FPago 1 of 1




Model; Dfiant

Monzssen Hearth Spstems
PO Box S04
Bethel, ¥T 05032

Run 8

OMNI-Test Labpratories, Inc. 4-72 of 4-155
Centifiontiors Tent Meport oted Aerie 30102 Vicansl ahe) Uieers FlleiiTeehing v snes 137-5- 0.3 Afinwssest Kiew Viermont (Non Cagjid 29-5.38.3



Chitl-Test Laboratores, Inc.

Wood Heater Test Data - EPA Method 5G

Manufacturer! Monessen
Model: Defiant 2N1
Project No.: 227-5.38-3
Tracking No.. 1534
Run: 8
Test Date: Q4/26M10
Bum Rata 088 kglhr dry
Averape Tunnel Temparaturs 94 degreas Fahrenheil
Averags Gas Velochy in Dilullen Tunnel - ve 131 fealfecond
Average Gas Flow Rato In Dilullen Tunnel - Qsd H21.0 declhour
Average Della p 0.036 Inches H20
Avarago Dalta H 0.0 Inches HZ0
Total Time of Test 530 rminutes
AVERAGE SAMPLE TRAIM 1 SAMPLE TRAIN 2
Tolal Sample Vialums - Vim 80.57 cublc feel 84.30 cubic feet T6.84 culble feal
Average Gas Meter Temperalure 17 degrees Fahrenheil 78 degrees Fahrenhall 78 degreas Fahranhail
Total Sample Volume (Standard Condiflons) - Vimstd 76.8 dacl 804 dact 73.3 dscf
Total Parficulatas - mn 278 mg 27.5 mg
Particilate Concentration (dry-slandard) 0.00038 gramsidect 000035 pramefdscl 0.00038  gramafdscl
Farticulate Emission Rate 297 gramshour 2,85 grameMmour 3.0% graimsMour
Adjuated Emisslons 4,49 gramsihour 434 gramshour 484 grarmsMour
Ditference from Average 0.15 gramafhour 015 gramafhour
7.6% of Ihe average omisslon rala 0.34
‘Weighled Averaga Emission Rale Limil 4.10 gramshour
7.6% of the welghled average emission rate imil .31
Results Are Acceptable
Q73 O0F 4-158
il An PUELORON [t Fran - 50 D Comalviorag v, [Facmy futn BRI Page 1 el Run 853




OMNI-Test Laboratories, Inc,

‘ I - : Wood Heater Test Data - EPA Method 5G
| — e
Run: . 8 . - : Signature/Date. 4
\ Manufactarer:  Monessen : ’ PM Control Module: _ Tunnz| Velogity: 1306  |ftfsec,
I S Maodel:  Defiant 2Nt : Velocily Traverse Data Dilution Tunnel MW{dry): 2980 lbAb-mole Intial Tunned Flow: | 1369  [scfin
. Tracking No.: ' 1534 o] Pl Pt.2 Pi.3 Pid P35 PL.6 _PR7 PL8 Dilution Tunnel MW{(wet): _ﬁ‘ilbﬂb-mole Average Tunnel Flow}  137.0  fsefn
Project No.:  227-8-39-3 initial dP | 0.026 0.039 0.045 0.041 0.025 0.039 0.041 0036 |"H20 Dilution Tunnel H20: 400 percent Tunnel Area: 0.1963 12
Test Date:  25-Apr-10 Initial Temp.] 101 101 101 101 101 101 101 101 oF Dilution Tunnel Static: -0.1p6 "H20 Post-Test Leak Check {1): 0.0@5 cfin@"Hg
: Beginning Clock Time:  10:27 T Pitot Tube Cp: 099 Post-Test Leak Check (2): ___ 0.0@9 cfm@"Hg
I " Recording Interval: 10 min, OMNI Equipment Numbers: . Meter Box Y Factor: 09%4 (1) 0.9% (2) Fuel Moisture (dry basis %): 20.7
Total Sampling Time: 530 min, Barometric Pressure: Begir Middle End Average Total Particulate {1): 219
i 29.20 29.1 9.1 2917 "Hg Totak Particulate (2): 27.5
' » Particulate Sampling Data : ' Fuel Weight, 1b Wood Heater Temperatyre Data, oF Stack
Llapsed | Gas Meter | Gas Meter |  Sample Sample . . Meter | Mater | Meter Vac. | Meter Vac. | Dilution | Dilutien |Pro. Rate [ Pro, Rate . . . . . . : . . . .
i Till::le Cubic Feet | Cubic Feet | Rate, I::fm Ratc,I::fm g{ ;f(itl:; Z)Ir;f;l;; oF off In. Hg. In. Hg, Tonnel [ Tunnel | (10%) | (10%) Rz;:::lg (\;(:f; Fl.;ibpox E];!;f; [: Fg::]t:x Fl{:‘;{)x Fll{riegl;ix C:i]gm -‘;:::;:ﬁf Stack F(lllt; g F(lg;r he]:::;ﬁ;r I:([:;:n}g{;r Ambient D:g(;n'
= {1 @) ) @) wla|l o | @ |t & | @ | @ :
0 10629 | at0aas 2277773 000 | oo | 12 | 2 | 00 b 7770 23 V77] a3 273 318 262 299 380 | 11 | 69 | e 71 0.045
[ 10 12.332 411.985 0.17 015 000 | 0.00 72 71 97 0.036 109 108 206 0.7 347 260 306 252 276 288.2. 328 | R 69 0.045
20 13.970 413.465 0.16 0.15 .00 .00 72 73 59 0.035 106 105 2009 0.7 302 250 312 212 250 269.2. 360 72 72 72 0.050
| 30 15.568 414,921 0.16 015 0.00 0.00 72 74 102 0.036 102 102 20.0 0.9 280 235 330 217 212 . 258.8, 400 72 72 72 0.053
40 17.173 416.375 0.6 0.t5 0.00 0.00 73 74 108 0.036 103 102 18.8 -1.2 293 226 156 211 224 262.0, 443 72 74 72 0.058
| 50 18.741 417.831 0.16 0.15 000 | 0.00 73 74 102 0.037 101 102 17.7 -1.1 337 215 369 207 220 269.6; 441 72 74 72 0.050
l 60 20.360 419,289 0.16 0.15 000 | 000 73 75 i1 0.036 103 103 6.5 -12 372 207 314 209 229 276.4 448 72 74 72 0.060
0 21.951 420.747 0.16 0.1s 000 | 0.00 73 75 11l 0.036 103 - 103 15.3 -1.2 387 201 370 212 225 279.0, 441 72 75 70 0.060
. 80 23.541 422.208 0.16 0.15 000 | 0.00 74 75 112 0,035 104 105 14.1 -1.15 403 197 368 216 236 284.0. 444 73 75 73 060
90 25.137 423.668 0.16 ¢.15 000 | 0.00 74 75 114 0.036 103 103 12.7 -14 444 193 in 223 249 296.4 451 75 77 . 73 0.060
i 100 26.733 425.128 0.16 15 0.00 0.00 74 76 114 0.037 102 102 1.7 -1.05 470 193 366 230 264 304.6. 449 15 717 71 0.060
: 110 28.322 426.5%1 0.16 0.15 0.00 0.00 4 76 112 0.035 104 105 0.7 -0.95 490 189 360 239 282 3120 421 76 76 74 0.058
v 120 29913 - | 428.057 0.16 0.15 0.00 0.00 75 77 107 0.037 100 101 2.8 -0.9 501 191 141 248 297 3156 371 76 76 4 0,055
130 31.510 429516 0.1s Q.15 0.00 0.00° 15 77 104 0.035 103 103 9.1 -0.7 491 150 311 252 309 3106 348 76 76 74 0.050
" 140 33.092 430.985 15 0.15 000 | 000 5 77 102 0.036 101 103 8.5 -0.65 481 188 285 257 316 3054 329 75 717 73 0.048
. 150 34.692 432.438 0.16 0.15 000 | 0.00 76 77 100 0.036 101 101 19 0.6 463 184 263 257 315 296.4 313 75 75 72 0.045
' 160 36,288 433.900 0.16 0.15 000 | 000 76 77 29 1.036 10 102 73 | 055 455 184 247 255 34 291.0, 307 75 75 -5 0.045
: 170 37875 435.370 Q.16 0.15 0.00 0.00 76 78 29 0.035 102 104 69 -0.45 455 182 238 258 310 288.6 Nl 76 76 76 0.045
180 39.466 436.820 0.16 0.14 0.00 0.00 76 78 98 0.035 102 102 63 | -055 451 182 232 262 305 286.4 286 75 73 | 73 0.043
190 41,057 438277 0.16 0.15 0.00 ¢.00 7% 78 97 0.035 102 103 59 -0.45 440 178 217 258 303 279.2 27 73 73 73 0.040
N 200 42,617 419739 0.16 0.15 0.00 0.00 17 78 95 0.034 101 104 5.4 -0.45 444 181 207 256 298 276.6 259 74 74 76 0.035
I 210 44.218 441,266 0.16 0.15 0.00 0.00 17 78 94 0.036 191 106 5.1 0.35 454 178 198 258 293 2762 250 74 4 74 0.035
. 220 45.810 442,704 016 0.14 000 | 000 77 78 93 0.036 100 29 49 0.2 458 175 187 259 285 2728 237 74 72 76 0.035
. 230 47.389 444.047 0.16 0.13 000 | .00 77 78 92 0.036 99 93 4.6 -0.25 448 173 179 257 281 267.6. 227 75 72 75 0.035
240 48.970 445.490 0.16 0.14 000 | 000 77 78 92 0.036 99 160 4.4 0.2 434 170 172 254 272 260.4 . 218 74 72 76 0.033
250 50.553 446.940 0.16 014 0.00 000 | 77 79 91 0.036 29 160 4.2 -0.25 429 169 164 253 264 2558 212 73 73 77 0.030
! 260 52.142 448.380 0.16 0.14 0.00 0.00 77 78 50 0.035 101 101 40 0.2 425 167 160 251 255 2516 208 73 73 77 0.030
270 53124 449.826 0.16 0.14 0.00 0.00 77 79 S0 0.037 98 93 18 02 418 165 158 251 249 248.2 201 73 73 77 0.030
l 280 55.306 451.275 0.16 0.14 G.00 0.00 71 79 90 0.035 101 101 36 0.15 404 164 151 246 244 241.8. 196 72 72 77 0.028 -
290 56.887 452.723 0.16 0.14 0.00 0.00 18 79 89 0.036 99 100 34 02 399 163 148 242 238 238.0 197 73 71 17 0.028
300 58478 454.165 0.16 0.14 0.00 0.00 18 79 89 0.035 101 101 3.3 0.15 399 158 148 238 234 2354 193 73 73 77 0.028
. 310 60,063 455.607 .16 0.14 000 | 000} 78 79 89 0.036 99 99 11 0.2 401 156 143 236 231 2334 190 73 71 77 0.028
320 61.640 457.050 016 0.14 000 | 000 | 78 79 89 0.036 99 89 29 0.2 396 156 143 234 229 2il6 191 73 73 17 0.025
330 63.227 458.499 0.16 0.14 0.00 0.00 78 79 89 0.036 99 100 27 015 396 154 143 234 229 2312 188 73 7t 77 0.025
340 64.8135 459.940 0.16 0.14 0.00 000 | 78 79 88 0.035 01 100 25 0.2 394 154 137 231 227 2286 184 71 73 77 0.025
' 150 66.400 461.382 0.16 0.14 0.00 0.00 78 79 23 034 102 102 24 0.1 394 150 137 231 227 2278 184 T 71 77 0.025
360 67.980 462.820 0.16 0.14 0.00 (.00 78 79 88 0.036 99 599 22 0.2 392 150 135 227 221 2250 180 73 71 77 0.025
370 65.563 464.262 0.16 0.14 0.00 0.00 78 79 88 0.036 99 99 21 01 190 150 132 227 218 ) 22356 178 73 71 77 0.025
: 380 71.156 465.707 0.16 0.14 0.00 0.00 78 79 87 0.036 100 29 2.0 0.15 383 148 133 227 216 2214 175 11 73 15 0.025
390 72140 467.150 0.16 0.14 000 | 000 78 79 87 0.036 99 99 1.8 -0.15 i 147 134 224 214 2182 177 72 0 77 0025
400 74.321 468.594 0.16 0.14 .00 0.00 78 79 87 0.035 99 9% 1.7 -0.15 365 147 147 224 22 | 2210 177 72 70 75 0,025
40 75.905 470.035 016 0.14 0.00 0.00 77 79 86 0.036 99 99 L5 0.15 350 145 158 224 224 220.2 175 0 72 M 0.025
' 420 77498 471,478 0.16 0.14 0.00 ¢.00 77 79 86 0.036 100 99 1.4 (.1 346 145 168 226 222 221 4 175 72 72 76 0.025
Contro! Mo, P-SSU-0003 {Dual Train - 5G Emission Calculalions).ds, Effeclive date: 1041942004 Pags 10f2 4 o 7 # OF 4 - 1 5L58 5G




OMNI-Test Laboratories, Ing.

- Run: 8

Wood Heater Tést Data - EPA Method 5G

e ] 7 L0

Manufaclurer: Monessen - PM Control Madule: I____ Tunne} Veloity: 13.06 [f/sch.
Model: Defiant 2Ni . Velocity Traverse Data Dilution Tunnel MW(dry): 2900 1bfb-mole Intial Tunnel Flow: | 1369 [scfin
Tracking No.: 1534 Lo Pl Pt.2 P.3 Pt.4 PES Pi.6 Pi.7 Pe.8 Dilution Tunnel MW(wet): 2856 Ibflb-mols Average Tunnel Flow] 137.0  |scfin
Preject No:  227-5-39-3 Initial dP_| 0.026 | 0.039 0045 | 0.041 0.025 | 0039 0041 | 0036 |"H20 Dilution Tunncl H20: 4.00 percent Funnel Area: 0.1963 fiz
Test Date:  25-Apr-10 Initial Temp.| 10t 101 10t 101 101 101 101 101 oF Diltution Tunnet Static: -0.13_6_“H20 Post-Test Leak Check (1): 0.0@5 chn@"Hg
Beginning Clock Time: 10:27 Pitot Tube Cp: 089 Post-Test Leak Check (2): 0.0@9 cfin@"Hg
Recording Interval: 10 min. OMNI Equipment Numbers: Meter Box Y Factor: qg(l) 0.996 (2)-  Fuel Moisturc (dry basis %); 20.7
Total Sampling Time: 530 min. Baromelric Pressure: Begin ~ Middle  End  Average Total Particulate (1): 27.9
29.30 291 290 29.17 “Hg Totat Particulate {2): 275
Particulate Sampling Data Fue] Weiglt, 1b Wood Heater T'emperatyre Data, oF Stack
Elapsed { GasMeter | Gas Meter | Sample Sample . | Meter | Meter | Meter Vac. | Meter Vac. | Ditution [ Dilution | Pro. Rate | Pro. Rate : . ) . . . . : . . . .
Timo | Cubi Fot Cubic Fest | Rat, ofm | Rat, efi g;iz';;’ g}’;?g oF | of -| I.Hg | W.Hg | Tumnel | Tunnel | (16%) | (10%) Rg:::g évhi’f:; F',;ii"" Bt | Fieebox | Fircbox R | st | AV | Stack F("I‘;’r F("z‘;" ]:;'ﬁ‘ﬁ;’ ey | Ambient | D2t
(1) 2) (1) (2) {1 2) (1) 3] Temp. dP | @
430 " 79.080 472910 0.16 0.14 0.060 0.00 77 7 86 0.037 98 a97 [.3 {0.15 341 144 170 224 - 222 22000 172 [ 70 74 0.023
440 80.664 474.357 Q.16 0.14 0.00 0.00 77 78 &5 0.036 99’ 99 L1 T 015 343 142 172 224 220 2202 172 12 72 74 0.023
450 §2.255 475790 0.16 0.14 0.00 0.00 77 78 35 0.034 102 101 1 0. -0.15 343 146 172 223 215 219.8 172 Kl 69 % 0.023
460 £1.842 477.235 0.16 0.14 0.00 0.60 77 78 86 0.036 99 99 0.9f 0.1 340 148 172 226 215 220.2 172 7t H 76 0.023
470 85.425 478.670 0.16 0.4 0.00 0.00 77 78 86 0.036 99 99 0.7', 015 T2 152 172 226 215 2194 170 3 71 78 0.023
480 87.011 480.103 0.16 (.14 0.00 0.00 T8 79 &7 0.036 89 28 0.6."l -0.15 328 155 174 224 213 2188 170 72 12 78 0.023
490 §8.593 481.535 0.16 0.14 0.00 0.00 78 79 86 0.036 95 98 0.4?; Q.15 326 155 172 222 213 C 2176 168 74 72 78 0.020
500 90177 482.975 0.16 0.14 0.00 0.00 78 80 86 0.035 100 160 0.3} 0.0 322 160 175 218 211 21 ?,2} 166 T4 72 79 0.020
510 91.755 484.411 .16 0.14 0.00 0.60 79 - 80 86 0036 98 98 0.2! -0.15 3i8 158 173 216 209 214.8{ 166 72 72 79 0.023
520 91.350 485.860 0.16 0.4 0.00 0.00- 79 80 &6 0.036 9% 29 0.1\ 0.1 315 160 171 214 209 213.8! 164 75 72 79 6.020
530 04.929 487.290 0.16 0.14 0.00 0.00 79 80 86 0.035 160 99 0.0 -0.05 00 F60 - 171 212 210 2124 167 75 73 A 79 0.020
o 7 . ¥, 2 o . z, . V.
Avg/Tatal | 84300 | 7683 | o016 014|000 | 000 (1630 |16 77277 ot | 0036 | 1008 | 10078 WWMWW%WW 0| 7777 o | naso || sowil 7271 ooss
|
|
|
|
Conlrod Mo, P-S5U-0003 (Dual Train - 56 Emission Calculalionst.xls, Effectiva date; 10MS/2004 Paga20f2 4 - 7 5 GF 4 - 1 ;5”5 53




OMMI-Test Laboratorias, fng,

PRINT }
J

Final Laboratory Report - Method 5G Dual Train

Dilution Tunnel Particulate Caleulations

Clicnt Name: Monessen Equipment Mambers: OMNE-00023 Run #; B
Modek:  Defignt 201 OMMI-G00131 Train #; A
Project Mo,: 227-8-39-3 CMHI-00342 Date: 042510
Trecking Mo.: 1534 V-
Sample Compoocut Beagent | Filer Hor Weights I
Piche i | Final, mg Tare, mp, basticutate, my
A, Poont filler calch Filter F562 146.1 K04 257
B, Fear fifter calch Filter Fig3 126.0 124.9 11
£, Prohs cateh Prohs vie | osssa7a 855267 11
Total Particulate, mg : e
Component | Equations:
A. Front hlter calch Final (myg) - Tare {mg) = Particulate, mg
Final {rog) - Tare {mp) = Padicolate, my

B. Rear filter calch

Final [mg) - Tare (uig) = Particulate, ma

C, Probe catch

Dommnerd Contrel e, P<S5X-0000, Eleciva Die. BHE0E

Analyst: %A’é‘
/W

Fage b of 1

Diate: V"‘{E

476 myfmﬂuﬁjlngt!x



OKNMI-Test Laboratories, Ing.

rP_RI;I;] Final Laboratory Report - Method 5G Dual Train
Dilution Tunnel Particulate Calculations

Clicul Name:  Monessen Equipment Numbeors: OMMI-000212 Run # 8
Model: Dafiast 2NI OMMI-00131 Train#: B
Project No.:  227-8-39-3 ——_ OMNI-D0342 Date: 04725010
Tracking No.: 3 1534 VC-1
Sample Component Reageol | Filer#or Weights I
Probe # Final, mg Tare, mg ariicalate, mg
A, Front filler catch filfer F564 1419 167 252
B. Rear fitter catoh Filter Fs6s 120.8 9.6 12
C. Probe calch Trirbm Vg 735725 735714 L1
Total Particulate, mp : 1.5
Component Enualions: o
A. Front filter catch Final {img) - Tare {mg) = Pasticulate, mg,
8. Rear filler catch Final {mg} - Tare {mg) = Padiculate, myg
C. Probe eatch Final (mg) - Tore (mg) = Particulate, mg

mn%/»’é e _ Vol

Dragurent Coaal Ho, PSSR0, & ek Dale: W06 Fagn Y oi 1
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OMNI-Test Laboratories, e,

FUEL DATA
Client: Maonesien
Model: Delon i 2u1
Project #; 227-8 3rfTracking #: 15§y
Date: 425/ Test Crew: ,.L <~ Ron#: <
OMNI Equipment 1D #: ___ ' - .
FUEL LOAD PREPARED BY: Rl 5 Pescund Consishn by e, Clorb
FUEL: DOUGLAS-FIR SPECIES, UNTREATED, AIR-DRIED, STANDARD GRADE OR BETTER,
DIMENSIONAL LUMBER.
~ PRE-BURN FUEL
MOISTURE CONTENT (METER —— DRY BASIS)
CALIBRATION: Cal Value (1) = 12% Actual Reading | 200%
Cal Value (2) = 22% Actual Reading . 2243
Piece  Lenpth Readings ) Type
L Y3 st It 2.6 . 3.0 —Za
243 .= 123 Zo.= 2o _2a4
3
) H$Ixg
Length of cut pieces: _M-_ inches Pre-Burn Fuel Average Moisture: 2.6 1 %50
Time (clock): 7 to Room Temperature (F): _Za "F  Initials: —C
TEST FUEL
FUEL TYPE AND AMOUNT: g i . qx4q fi
CALCULATEDLOAD WEIGHT: ___° ACTUALLOADWEIGHT: ___ & (2x4)
22.25" (4x4)
FUEL PIECE LENGTH: _2¢  faolec 222§ Toml
MOISTURE CONTENT (METER— — DRY BASIS)
PIECE READINGS TYPE
! 2L, 3 22.0  2%.°© Ixq
2 %4 _zn3 . NS x4
3 2.4 |$ LY el 4 x4
4 26 . _Z2e @ 1.3 wxy
5
6 -
? ) [}
§ -
9
[t
OVERALL TEST FUEL LOAD MOISTURE AVERAGE: _ 2o, 7 26
Time {clock): Z:ko Room Temperature (F): _Ze_ "F_ Initials: ¢=—L€'
. el |
fm Dale: qff;#}/; 2

Technician signature:
7

Conirol Mo, P-SFR-0007 doe, Effective dare: 05082008

Page § of 1



OMNI-Test Laboratories, Inc.

Run Notes

Client: tqaenen

Madals Sor . o1,
VWIS Rl e G ad N |

Project #: z227-5-34-3
Tracking #: ;534

Run #: 2 Date: _ Y/a5 /o
Test Crew; A~ AL

OMNI Equipment ID #(s):

PREBURN
DESCRIBE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW:
(SETTINGS MUST BE ACCURATE AND REPRODUCABLE)

PRIMARY: SEGONDARY: 7 A}%
5 2 /
vl A TERTIARY: e
-~ ==
| .
} FAN: Lgree
PREBURN SETTINGS AND ACTIVITIES
FAN ADD | ADD
. AIR (THERMO) CHANGES : RAKE
TIME CHANGES SETTING | FUEL | FUEL COMMENT
PRIMARY/SECONDARY/TERTIARY | Sraniese |t | o COAL
& — Test §t—H-“1 v
- Y S B J‘C T
e I X
g7 8.5 | —
ne —— T v, feit shrb  —— =K
.TEST
TEST FUEL CONFIGURATION SKETCH START UP PROCEDURES
(INDICATE VIEW ANGLE) BYPASS: | s ' o £z

FUEL LOADING__y_ .« Zo_ age

2 F b

| Side view DOOR: L e

PRIMARY AIR: _Tasb setbng @ Ot (As ‘.L.....’,,,)

: OTHER: NI

DESCRIBE OR SKETCH TEST SETTINGS BELOW:
(SETTINGS MUST BE ACCURATE AND REPRODUCIBLE)

PRIMARY: SECONDARY:
2 3
A i TERTIARY:
{ -~ .
-~
FAN:

Technician signalure:

Conlrol Mo, P-SFAK-0007. doc, Effective dale: 0508720048

[y

Date: "f/ L‘r/ {2

4-80 OF 4-156F
Page 1 of |




OMNI-Test Laboratories, Inc. |
Supplemental Data EPA 5G/5H

Client: Mamissen

Model: Defo 2m
Project #: 227-¢ - 14-3 Tracking #: 5 34
. L ‘ e
Date: Kﬁ;,»{; Run#: _¥ . Booth: "
Test Crew:  =C

Start Time: _{a:27_ Stop Time:_7:17)
OMNI Equipment #(s): .

Gas Analyzer _Train leak Check:

e
Stack: T DimtionTunmettMethod-56.0nly):
Initial: Initial: )
Final: Final:
Calibrations: Span Gas  COjy: Oz COxDT):
Nz Span | N» Spagf_,/w’{gban Nz Span | Nz Span | N;Span | Nz Span
Time /
Qs /
CO, !,/
co”
CO, {0T) il
__\'““\\
Stack Diameter (inches): é .
Air Velocity (ft/min):  Initial: _ <35 Final:  <5®
Scale Audit (Ibs); Pretest: _joo Post Test: _fo.e
Induced Draft: 2 %Smoke Capture: __ foe 2 _
Pitot Tube Leak Test: Pre: o.» e 2o LMo Postt 0o @ 3. P He
Flue Pipe Cleaned Prior to First Test in Series: Date; _35[_'_,1_5/3______ Initials: ,ci C
Initial Middle Ending
| Ph(inHg) 2730 29 1o 2710
Room Temp (°F) o ‘P 79 °F WA i
: M or f
- Technician signature:. ﬁ;}_ Date: ‘f/r,-r;%c
_ 4-81 OF 4-16F6
Cornlrof Mo, P-SFAQ-0008.doe, Effective date: 0502008 - Paga { of 1
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Model: Defiaur
Monessen Heavih Systens
PO, Box 501

Bethel, VT 05032

Run 9

CMNI-Test Laboratorles, Inc. 4-82 of 4-155
Crenlfication Test Repoet diated Svvse W10 Vel ke Uinges Fifes Trsitag Wicre socan 237-5-30-3 Morw ssen Newe Fromood (Noo-Colf 2015203



OMNI-Test Laboratories, Inc.

i
Wood Heater Test Data - EPA Method 5G
L_Run: . 9. | - . o - . . . Signature/Date: / g/ #/ Z J
_ Manufactorer:  Monessen P Contrel Module: _ Tunnel Velocity: 1341 |[ffsec,
Madel:  Defiant 2N1 Velocity Traverse Data Dilution Tunnel MW{dry): 29.00 IbAb-mole Intial Tunnel Flow: | 137.6  [scfim
Tracking No.: 1534 vz N P2 PL3 P4 Pi5 PL6 Pi.7 Pt.8 Dilution Tunnel MW{wet): 28. _E_- IbAb-nole Average Tunnel Flow] 1395 |sefin
Project No.:  227-8-39-3 Initial dP | 0.028 0.04t 0.042 0.039 0.025 0.040 0.045 0.039 |"H20 Bilution Tunnel H20: 4“};0___ percent Tunnel Arca: 0.1963 fi2
TFest Date:  26-Apr-10 Initial Temp.| 105 105 105 105 -103 105 105 105 oF Dilutien Tunne! Static: -0.144 "H20 Post-Test Leak Check (L) 0.0@5 cfin@"Hg
Beginning Clock Time: 0%:47 : Pitot Tube Cp: 0, E Post-Test Leak Check (2): T 00@9 @2 cfm@"Ilg
Recording Interval: 10 min, OMNI Equipment Numbers: Meter Box Y Factor: 0.994 (1) 0.996 (2) Fuel Moisture (dry basis %) 19.8
Fotal Sampling Time: 580 min, - Barometric Pressure: Begil) Middle End Average Total Particulate (1): 25.6
28.98, 2881 2886 23.92 "Hg Total Particulate (2): 244
Particulate Sampling Data - | Fuel Weight, 1b Wood Heater Temperatijre Data, oF Stack
Elapsed | Gas Meter | Gas Meter | Sample Sample . . | Meter | Meter | Meter Vae. | Meter Vac. | Dilution | Dilition | Pro. Rate | Pro. Rate . . . . . . . . , .
Ti]:nc Cubic Feet | Cubic Feet | Rate, ?:fm Rate, l::['m g;;f(i?; 2;:;?;; oF oF In. Hg. In. Hg. Tunnel { Tunnel | (10%) | (10%) Rf::;:'ﬁg ;Zlfg; Fl,;f:obpox g;?:]on): Fg::;)x F:zl;‘ox F;;?;;:;x C?;i:fm I;::::ff Stack FE]:;r F(llzl; d I:E;r;g]_{;r ]leiﬁg? Ambient D:;'l (;n_
(h (2} (1) 2) 1@ (o 2) Temp. dp (1) (2) -

0 w99 | 13 4 o0 oot | | B ws | 0031 7 22 ] e 301 457 310 312 684, | 36 | 67 | T 71 0.045
10 96.650 488.850 0.17 0.15 000 | 0.00 73 " 97 0036 108 102 2t6 -0.6 360 290 416 288 293 1334 319 7i 73 71 0.045
20 98.292 490.300 0.16 0.14 000 | 0.00 73 | M 98 0.037 105 106 21.0 -0.65 | 30 278 436 262 267 3106 356 71 74 7t 0.048
30 99.933 491.749 016 014 000 | 0.00 74 75 10t 0.036 107 107 20.2 -0.8 289 267 450 244 248 299.6; 198 72 74 72 0.050
40 101.573 493.198 0.16 0.14 000 | 0.00 74 75 105 0.036 197 107 19.2 -1 289 254 476 233 235 297,45. 430 72 74 72 0.055
50 103.180 494.617 0.16 0.14 0.00 | 0.00 5 76 107 0.038 102 102 18.1 -i.1 309 244 495 227 231 101 4[ 437 75 75 75 0.058
a0 104.786 496.040 0.16 0.14 000 | 0.00 75 76 108 0.037 103 104 i7.0 -1 347 236 507 223 232 309.0. 440 75 77 75 0.058
70 106.395 497455 0.16 0.14 0.00 | 0.00 6 77 110 0.037 104 104 | 159 -1.t 377 228 514 223 216 3156, 443 76. 78 76 0.058
80 107.995 498.875 0.16 0.14 000 | 0.00 76 77 110 0.038 102 103 14.3 -1.1 401 . 224 516 226 245 322.4} 445 16 78 76 0.058
90 109.602 5(¥0.299 0.16 014 000 | 0.00 76 77 1i0 0.039 101 102 13.7 -1.05 424 218 517 231 259 3298 441 76 73 76 0.058
100 110.208 501.722 0.16 0.i4 000 | 0.00 77 78 1L 0.038 102 103 12.1 -1 435 214 515 235 274 1346, 439 |77 79 75 L0080
10 112.821 503.150 0.16 0.t4 000 | 0.00 17 78 110 6.038 162 103 17 -1.05 446 210 515 240 290 3402 433 7 79 75 0.060
120 114.422 | 504.570 0.16 .14 000 | 0.00 17 79 109 0.039 100 101 10.2 -0.9 464 208 511 245 308 3472 423 78 30 75 0.058
130 116.033 505.997 0.16 0.14 000 [ 0.00 77 79 109 0.039 101 101 99 -0.9 473 206 507 249 321 3516 416 78 78 T6 0.058
140 117.634 507415 0.16 0.14 000 | 0.00 78 79 106 0038 101 102 9.1 -0.75 480 202 497 259 332 354.0 384 78 78 6 0.055
150 119,245 508.838 0.16 0.14 000 | 0.00 78 20 103 0.039 100 100 85 0.6 484 205 469 263 339 | 352.0 346 76 79 : 76 0.050
160 120.851 510.248 016 0.14 000 | .00 78 80 101 0.037 102 102 30 0.5 472 203 407 268 340 3380 305 77 77 77 0.048
170 122,458 511.659 0.16 0.4 000 | 0.00 78 80 100 0.037 102 102 7.6 -0.45 438 199 362 262 Ex)! 3184 281 75 75 77 0.048
180 124.067 513.084 0.16 0.14 000 | 0.00 78 80 93 0.037 102 103 7.1 -0.45 413 203 322 257 322 3034, 257 75 75 77 0.043
190 125.669 514.498 016 0.14 000 | 0.00 79 80 97 0.037 101 102 67 0.4 404 201 291 252 309 2914 237 74 74 76 0.043
200 127.276 515.923 0.16 0.14 000 [ 0.00 78 80 95 0.037 102 102 6.3 0.4 402 192 268 246 292 2800 227 75 75 77 0.040
210 128.876 517.342 .16 0.14 000 | 0.0 79 80 94 0.039 98 299 6.0 -0.35 392 188 251 242 275 2696 216 73 15 77 0.038
220 130.482 518.761 0.16 0.14 000 | 0.00 7% 80 23 0.039 99 99 5.7 0.3 390 180 236 243 258 2614 . 208 73 76 78 0.035
230 132.087 520.178 0.16 c.14 000 | 0.00 78 80 92 0.038 100 100 54 -0.3 478 203 437 266 342 3452 327 77 77 77 0.035
240 133.671 521.591 0.16 0.14 000 | 0.00 78 80 @ 0.037 100 101 52 0.2 461 201 383 266 335 3292 292 75 77 71 0.035
250 135.269 522,999 16 0.14 0.00 | 0.00 78 80 9 0.037 (Y 101 49 -0.25 422 20 342 259 327 302 266 75 73 75 0.030
260 136.860 524.400 016 0.14 000 | 0.00 79 80 91 0.037 100 100 48 -0.15 406 201 307 255 315 296.8 244 74 4 il 0.030
270 138.458 525805 0.16 0.14 000 | 0.00 79 80 21 0.038 99 99 4.6 0.2 402 198 278 250 360 285.6 231 74 74 16 0.03¢
280 140.052 527.204 0.16 0.14 0.00 | 0.00 7% 80 21 0037 100 100 44 0.2 403 190 260 244 283 276.0 218 73 75 77 0.030
290 141612 528.642 0.16 0.14 0.00 0.00 " 80 91 0.038 97 102 4.2 -0.15 384 185 243 243 267 264.4 213 4 76 78 0.028
300 143.240 530.005 0.16 0.14 000 | 0.00 79 80 90 0.038 101 26 4.0 -0.25 395 178 232 245 252 260.4 204 L] (L 78 0.028
310 144,835 531,408 0.16 0.14 000 | 0.00° 79 20 90 0.037 10 100 38 -0.15 408 176 228 247 247 261.2 200 74 74 8 0.025
320 146.422 532.803 0.16 0.14 000 | 0.00 79 80 89 0.037 100 100 37 .15 410 172 219 254 243 259.6 195 74 74 78 0.025
30 -] 148019 534.203 0.16 0.14 000 | 0.00 79 80 90 0038 99 99 35 -0.15 379 165 213 251 238 249.2 193 1 73 78 0.025
340 149.618 535.607 0.16 0.14 000 | 0.00 79 80 39 0.037 101 100 34 -0.15 an 165 208 249 238 246.2 191 13 73 73 0.025
350 i51.205 536.997 0.16 0.14 0.00 | 0.00 7% 80 89 0.038 28 98 32 -0.15 366 165 204 240 240 243.0 186 73 73 77 0.025
360 152.803 538.443 0.16 0.14 000 | 000 | 79 80 88 0.037 100 103 31 -0.15 358 167 197 234 238 238.8 182 73 73 80 0.025
370 154.400 539.889 0.16 0.14 000 | 000" M 80 8% 0.037 100 103 29 .15 349 166 193 228 234 2340 . 181 72 74 80 0.025
380 155.992 541.191 0.16 0.13 000 | 000 | 79 80 88 0037 100 93 2.8 0.4 343 166 192 224 230 2310 179 74 74 18 0.025
390 157.591 542587 0.16 0.14 0.00 | 000 79 80 29 0.037 101 100 27 -0.15 334 163 187 219 224 2254 174 72 74 78 0.025
400 159.184 543,950 0.16 0.14 000 | 000 9 80 29 0.038 99 99 25 -0.15 410 172 221 254 243 260.0 195 4 74 78 0.025
410 160.769 545391 0.15 0.14 0.00 3.00 80 81 89 0.037 20 100 24 . 015 386 167 215 254 238 252.0 195 73 73 78 0.025
420 162.367 546.779 0.16 0.14 000 | 0.00 | 80 81 89 0.037 100 29 23 0.1 166 163 208 245 238 244.0 191 73 73 78 0.025

oF 4’15R§n95¥3

Conlrof Ho. P-SSU-0003 {Dual Train - 5G Emission Calesiations)ds, Effeclive date: 10/19/2004 Page1of2 4 = g4




OMNI-Test Laboratories, Inc.

Wood Heater T@_st Data - EPA Method 5G

~ Signature/Date: 4// 'é

e

Run: 4 -
I M!mufaéiurer: Monessen :_ PM Control Module: - Tunnel Veldchy: | 1341 A%
Mode):  Defiant 21 Velocity Traverse Data Dilution Tunnel MW(dry): 2900 thib-mels Intial Tunnel Flow: | 1376  [scfin
Tracking No.: 1534 0] Pl Pt.2 Pi3 Pt4 B.5 Pt.6 PL7 PL8 Dilution Tunnet MW(wet); 28156 (blb-mole Average Tummel Flow{ 1395 ]scfin
Project No.: 22?-8-39-3 Initial dP 0.028 0.041 0.042 0.039 0.025 0.040 0,045 0.03¢ |"H20 Dilution Tunnel H20: 4100 percent Tuninel Area: 0.1963 2
Test Date:  26-Apr-1¢ Initial Femp.| 105 ‘105 [{1] 105 105 i05 105 105 oF Bilution Tunnel Statie: 0144 "H20O Post-Test Leak Check (1) 0.045 cfin@ Hg
Beginning Clock Time: 09;47 . i Pitot Tube Cp: 099 Post-Test Leak Check (2): ~ 0.0@9 0@9 cim@ Hg
Recording nterval: 10 min. OMNI Equipment Numbers: : Meter Box Y Factor: 0.9%4 (1) 0.99 - (2)" Fuel Moisture {dry basis %) 19.8
Total Sampling Time: 580 min, - i Barometric Pressure: Begip - Middle  End  Average Total Particulate (1): 25.6
; 2898 2801 2886 2892 "Hg Total Particulate (2): 244
Particulate Sampling Data Fuel Weight, b Wood Heater Tempetaifire Data, oF Stack
E]aP sed Gas‘Meter Gas‘Me[er Sa_m.p lo Sample Orifice Oriﬁce Meter | Meter | Meler Vac. | Mclor Vac. | Dilution DI lution |Pro. Rate | Pro. Rate Scgle | Weight | Firebox | Fircbox | Firebox | Firehox | Firebox Catalyst | Average Filter [ Filter |Impinger|Impinger| .- .. Draft In.
Time Cubic Fect | Cubic Feet | Rate, cfin | Rate, ¢fin dH (1) | dH (-2) of of In. i1g. In. Hg. Tunnel | Tunnet | (10%) | (10%}) Rea fling Change Top Bottom Back Left Right Exit Surfade Stack ) @) exit(1) | exit(2) Ambient H20
{1} 2 (1 (2) . (1) (2) {1) (2) Temp. dp () (2) - -
430 163.956 548.172 0.16 0,14 0.00 0.00 80 81 : §9 0.037 100 99 2.1 015 362 167 202 238 238 241.4 184 13 73 80 025
440 165.546 549.566 0.6 0.14 0.00 0.00 . 80 81 83 0.037 160 o9 20 -0.1 156 167 195 232 238 237.6 180 T3 73 80 0.025
450 167.145 550.568 0.16 0,14 0.00 0.00 20 82 88 0.037 100 100 1.9 0.1 - 345 166 194 226 235 233.2 181 74 4 80 0.025
460 168.738 552.370 0.16 0.14 0.00 0.00 8i 82 88 0.037 100 100 b8 -0.15 139 166 -192 222 228 2294 179 L 74 80 0.025
470 170,325 553,760 0.16 0,14 0.00 000 80 52 28 0.037 100 99 1 ':' -0.1 332 143 187 219 324 22540 174 72 4 80 0.025
480 171.922 555.160 0.16 0.14 0.00 0.00 -0 82 87 0.037 100 99 1.6 0.1 328 163 185 217 219 2224 174 74 74 80 {.020
490 173.515 556.557 .16 0.14 0.00 0.00 80 82 87 0017’ 100 99 1.4 -0.15 323 161 183 215 217 219.8 172 - 74 80 0023
500 175.105 557.956 0.16 0.14 0.00 0.00 80 81 87 0.037 1) 100 1.3 0.1 323 [61 130 215 215 2i2.8 [6% Tt 73 78 0.020
510 176.704 559361 0.16 0.14 0.00 0.00 20 81 87 0.037 100 C 100 1.2 Q.15 318 159 180 215 215 2174 169 73 73 80 0.020
520 178.296 560,759 0.16 0.14 0.00 0.00 80 81 86 0.037 100 99 1.1 -0.1 299 161 178 210 210 216 184 73 73 78 0.020
530 179.885 562.160 0.6 0.14 0.00 0.00 80 81 86 0.037 99 100 09 -0.15 33 160 192 212 210 2214 222 3 5 17 .020
540 181.485 563.565 0.16 0.14 0.00 0.00 80 81 86 0.037 100 100 0.9 0,05 323 161 183 215 217 2198 172 72 74 78 0.020
550 183.076 564.956 0.16 0.id 0.00 0.00 80 gi 86 0.038 98 98 0.7 (0.2 125 161 180 215 215 219.2 172 71 73 78 -0.023
560 184.668 566.358 0.16 0.14 0.00 .00 80 a1 87 0.037 100 160 4 0.3 314 158 173 212 214 215.2 167 S 73 73 11 0.023
570 186.263 567.754 0.16 0.14 0.00 0.00 80 81 a8 0.038 99 98 or 0.3 314 158 182 . 210 208 2144 204 73 73 7 0.025
580 187.855 369158 0.16 0.14 0.00 0.00 80 81 89 0.037 100 100 0.0 -0.05 335 160 201 214 244 2243 229 73 15 ixi 0.025
N s > P P
Avg/Total| 92864 | 81.786 0.16 014 | 000 | 006 |27 | a9 77707770 0441 | oo | 0075 | 10075 0 7 A A e ) pat [ st [ soviol | o 7] oo3s
. .
I . '
] .
1
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OMNI-Tast Laboralodes, Inc,

Final Laboratory Report - Method 56 Dual Train

PRINT
_ Dilution Tunnel Particulate Calenla tions
Chent Mune:  Monessen Equipment Mumbers:  OMMLOGOY Run §: 9
Model: Defiaut2N) vy OMNI-00131 Train #; A
Project Mo.: 227-5-39.3 = OMNI-00342 Date: _ 04724110
Tracking No.; 1534 V-1
Sample Comporent Reagent | Filter # or Weights f
Probe# | Pinal, mg Tare,mg  Particulste, mg
A, Frout filter cateh Filieg F586 1488 1256 232
B, Benr filler catch Filter F567 1.7 1163 1.4
C. Probe catch Probe V-1 771199 7189 1.0
Total Partioulate, my ; 156
Component Equations;
A, Froot fifter cateh Final fmg) - Tare {mg} = Particulate, mg
B. Rear filter catch Final {m) - Tare {mg} = Farticulats, mg ]
C. Probe catch Final (mg) - Tare {mg) = Farticulals, mg

M‘% Date: _%_,._/J.e__

4-86 OFA4-168

Dacument Contml o P-S53 000, Secive Date. S7H008 Fagatal Ruin 3 56 lab (A) FINAL xix



OMNI-Tast Laboratories, Ing.

m Final Laboratory Report - Method 5G Dual Train
ks === Dilution Tunnel Particulate Caleulations
Clicnl Nume;  Monesses Equipmont Numbers: OMNI-00023
Model:  Dreffant 2M1 . OMNI-00131 _
Project No.:  227-8.19.3 OMMNI-00342
Tracking No.: [534 VC-1

Run
Train

#: 9
i L]

Date: 0424110

Doxcormand Contul Mo, P E5X-0000, ERocive Dalec IVIRA006

Sample Component Reagent | Filter & ar Weights |
Probe § | Final, nig Tare, mg rticulats, mg
A. Front filier catch Filter F568 1420 119.3 2
B. Rear filler catch Filter Fseg 1274 125.9 L5
C. Probe cateh Probe | veN [ 778974 | 778967 0.7
Total Particulats, mg ; 4.4
Component Equations:
A, Fron filler catch Final fmg) - Tar (mg) = Patticulate, mg
B. Rear filter calch Final - Tare (ing) = Particulale, mg__
C, Probe caich Final {mg) - Tare {mg) = Pantieulate, g

Faga el

4-87 of
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OMNI-Test Laboratories, ne.

FUEL DATA
Client: j{eacsren -
Model: Peflar 281 _
Prajar:t #:237.-M 1 Tracking #: 15734
Date: _ M/aefre Test Crew: A€ _ Run#: Sl
© OMNI Equipment 1D #. - : ; .
FUEL LOAD PREPARED BY: _T2al L e o moisho by, o<

FUEL: DOUGLAS-FIR SPECIES, UNTREATED, AIR-DRIED, STANDARD GRADE OR BETTER,
DIMENSIONAL LUMBER.

w7

. PRE-BURN FUEL
MOISTURE CONTENT (METER —— DRY BASIS)
CALIBRATION: Cal Value (1) = 12% Actual Beading 2.0 76
Cal Value (2) = 22% Actoal Reading_22.0 %

Piece Readings Type
1 1S_fi o 2.2, AS.o B 4 i
i L : 22.L WA . Y.V _2xy
L6 Lengthof cutpieces: 9 x ¥ inches Pre-Bumn Fuel Average Moisture: 4, 7 %

Time (clock): 7/2% Room Temperature (F): 7= °F Initials: A C

TEST FUEL

FUEL TYPEANDAMOUNT:  2x4 __ & _ axa N -
CALCULATEDLOAD WEIGHT:, " ACTUALLOAD WEIGHT: g @k
. 22ve [ (4% 4)
FUEL PIFCE LENGTH: _ 2| noher L2320 P Towl
MOLSTURE CONTENT (METER - — DRY BASIS)
DIECE READINGS TYPE
i 0.5 2.6 Zoy 4% Y
2 2o 4k 20,2 f x4
3 i3 0 193 . a3 _Fx4
4 225 1% 138 4 icY
[ s
? i
8
9
10

OVERALL TEST FUEL LOAD MOISTURE AVERAGE: _ (9. % PR

Tima{uluuk}:j_'LL Room Temperature (Fr. _Jo  °F Initials: 3 C

Technician signature:

Diale: %ﬂf;{ -

Coniral No. P-SEB 0007 doe, Effective date: 05082008 ' Page 1 of 1



7 “OMNI-Test Laboratories, Inc.

| Run Notes -
Client: Meonemes =
Model: Defff 2y
Project #: 229 -s-1-3 ) _
Tracking #:- [S73% .
- Run #: ] Date: ‘Vzé/m
Test Crew: X =
OMNI Equipment ID #(s):
PREBURN

DESCRIBE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW:
(SETTINGS MUST BE ACCURATE AND REPRODUCABLE)

PRIMARY: SEGONDARY: \ ¥4
L | — NAug
l 7o TERTIARY: V& VLA
. 75
FAN; — _No/oFE
PREBURN SETTINGS AND ACTIVITIES
e FAN ADD | ADD
AIR (THERMO) CHANGES ! RAKE
TIME SETTING | FUEL | FUEL COMMENT
PRIMARY/SECONDARY/TERTIARY | 2y NS W | oW COAL
O S Tt suiiy .
22 =B WL
G2 S X —
94 - Fuel on, Jest  spe¥ X —
1 l
JEST
TEST FUEL CONFIGURATION SKETCH START UP PROCEDURES

ONDICATE VIEW ANGLE)

golle Jiew

DESCRIBE OR SKETCH TEST SETTINGS BELOW:
{SETTINGS MUST BE ACCURATE AND REPRODUGIBLE)

PRIMARY:

Coreal No. P-SFAK-0007.doc, Elfeclive dale: 05092008

BYPASS: ] it (2 see

FUEL LOADING | 0. s
POOR: boad, Jo_sec '
PRIMARY AIR: o il b0 clinage)
OTHER:  / ) 24
l""'{ fT i
SECONDARY: X\ -

TERTIARY; ?(/FI?&E

FAN:

Date; 4/5, Gf {3

Technician signalure: /%*-"‘ é"

d-%0 OF 4-15%
' Page T of {



OMNI-Test Laboratories, Inc.
Supplemental Data EPA 5G/5H

| Client: mm...
Model: Bels-t 2m1 ; ' : ;-_
Project #: z27-5-71-) Tracking #: 1§34
Date: s e - Run# 9 . Booth: _
Test Crew: S Start Time; 7:47 44 Stop Time: _jﬂib'h 27 Fe
OMNI Equipment #(s). _
Gas Anaiyw .
Stack: Ditution—tunrel{Method 5G Cnly):
Initial: , Initial;
Final: Fi

Calibrations: Span Gas CO.: coO: _ COL(DT):

Nz Span | N» §pa11”f N2 Span | N, Span | N»Span | N>Span | N, Span
Time L

P

O, ~ B

co, |(

6O | S

Co (1) | , '---—-..EHH
Stack Diameter (inches): b _
Air Velocity [ftin';in}: Initial: 4o Final: s9®
Scale Audit (Ibs): Pretest: _ /o, o Post Test: __Jo. o
Induced Draft. %Smoke Capture: oo %
Pitot Tube Leak Test: Pre:_ 0.0 @ 3.2 . Post 0.0 & 2.0

Flue Pipe Cleaned Prior to First Test in Series: Date: __4/, ;}z' vers  Initials;_ A C

i

" Initial  Middle © Ending
Pb (in/Hg) . 29.9% 23.9 2%. 56
Room Temp (°F) | v 68 % Ko °F b o B

s, 1
Technician signature: __ //M bste:  “Hed/

4-91 OF4-15F5
Cuonlrol No. P-SFAQ-0008.doe, Effeclive dale; 0508/2008 Page 1 of 1 '



Maodel; Defiam
Monessen Hearth Spstenns
PO, Box 501

Bethel, FT' 05032

OMNI-Test Laboratartes, hic,
Coniification Teat Rrgos dted Juie 1000: Yeme-shalthigrs Feles s Tesring Mo gsen

Run 10

RS0 M aren New Ferssord (Novr Cotl227.5.30.3

4-92 of 4-155
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OMN{-Test Laboratories, Inc.
FUEL DATA
Client: i onecten .

Model: Befoat 201 .
Project #:242-5-fracking #: 15 3y

I{#)

Date: :‘/:.? fie Test Crew: = Run #

" OMNI Equipinient ID #:
FUEL LOADPREPARED BY: Rualgl  ;  semsured ¢ proichr b

—

DIMENSIONAL LUMBER,

FUEL: DOUGLAS-FIR SPECIES, UNTREATED, AIR-DRIED, STANDARD GRADE OR BETTER.

. PRE-BURN FUEL
' Mﬂjmﬁﬂmw
CALIBRATION: Cal Value (1) = | 29% Aclual Reading_ | 2.0 %
Cal Value (2) = 22% Aclual Reading_22.o =

Type

Pie Leppth

———

+30 E{, Length of cut pieces:z 7 % R inches -Pre»Eum Fuel Average Moisture: -24;

Piece . Lepsth Readings ’
1 19 f o T W A & 4\ W 2y
2 | 12.3 2oL, 169 24
3 2 .

2%

Time (clock): 7:%e Room Temperature (F): _ 7o 9= Initials;___ e

TIST FUEL
FUEL TYPE AND AMOUNT: 2 %4 _,éi_ axs 4

PIECE READINGS IYPE
1 2.7 _ _25 220 =y _
2 22 _A9¥. _205 _ﬂ_s_*i_
3 Za B 20% - 2. — X
4 2, "z_!.‘s- Zl.a i E.’i
-5
G F
7 _ ' e
8 i g
9 e
‘19 —

OVERALL TEST FUEL LOAD MOISTURE AVERAGE: _2.).1 %

| CALCULATEDLOADWEIGRT: " ACTUALLOADWEGHT: 4 _ (1x4)
¢ RS (4% 4)
FUBL PIECE LENGTH: __ 21 _nsle¢ 2225 Toul ,

Time (clock): _2130 Room Temperature (F):_~o *F  Initials: _,é.{—'__._

-

Cantral No, P-SFE-0007 doc, Sffective dafe: 05082008

d-

- ~ Technician signature: _ é _ Date: —A'?;/'L

94 OF 4-1655
Page I of |



OMN!-Test Laborafories, Ine.

Run Notes

Client: £atften

Model: b&ﬁaﬁ 2N
Project #: 2z2.s-3x-3 &
Tracking #: 1573y :

Date:

. Run#:- e
Test Crew: =

Vazylie

OMNI Equipment 1D #(s):

PREBURN |

DESCRIBE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW:

(SETTINGS MUST BE ACCURATE AND REPRODUCABLE)

PRIMARY:

|

QFF

PREBURN SETTING}! AND ACTIVITIES

I
AN ADD | ADD RAKE

COMMENT

AIR (THERMO) CHANGES

TIME | pRIMARY/SECONDARY/ITERTIARY

TTING
HANGE

FUEL | FUEL

+Wr. | -wr. | COAL

Fi

o — Test  Seiddry - y

= S

‘IML""‘— !’ :

——

™ i

X

E—

—— Y 4
=

o IF"‘-” “f ki,‘ 1*.'"'F )/!?_

— X

TEST FUEL CONFIGURATION SKETCH
{INDICATE VIEW ANGLE)

Side wie

N
111
et

DESCRIBE OR S
(SETTINGS MUST B ACCURATE AND REPRODUCIBLE)

PRIMARY:
L 3
: \ | R .
| \ -~
I ——

7

Conlro! No. P-SFAK-0007.doc, Fiective date: 05/09/7008

CH TEST SETTINGS BELOW:

JTEST

. START UP PROCEDURES
BYPASS: ] eda, U see
FUEL LOADING J ool —
DOOR: tda f’f Sec

PRIMARY AIR: __]_Tcﬁ_’mﬂ.bi_,n_'a.ﬂ_—ﬁ,_ﬂ# clia ~pm

Nk

i

OTHER: «

SECONDARY: ___ N/A

TERTIARY:

v

FAN; oF

#"?/:*#

Technician signa[u%xq/ : Date:
4-95 OF 4-168
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OMNI-Test Laboratories, Inc,

= Supplemental Data EPA 5G/5H e
. : _ vl N
Client: Mesesen : : &
Model: Defoast 3w | Wt & *Sf
Project #: 2i13-5-19-3 . Tracking# ;534 A
Date: . %-{/ff . Booth: - . | v
Test Crew: Sk Stat Time: __
OMNI Equipment #(s):
Gas Anaiyzt'{r_TraTn Leak Check:
Stack™ Dilutior 5G OnR):
Initial:
Final;

Calibrations: Span Gas CD; COz(DTY: _

Nz Span | N Span”’ "N, Spﬁﬁ N> Span | NaSpan | NpSpan | Nz Span

Time ' / -
Oz A T4 ' .
co. | / -
co |/ . |/ -

CO, (DT) | ' |
Stack Diameter (inches): / 6 _ -
Air Velocity (ftimin):  Initifl: <80 Final: L50
Scale Audit (Ibs): Prétest: _1e.0 . Post Test;
Induced Draft: 0, %Smoke Capture: oo
Pitot Tube Leak Test: fPre: _ p.o_@ 20 _ . Post__ oo @ 3.s
Flue Pipe Cleaned Pflor to First Test in Series: Date: _“/ig/ie_ Initials;__AC

;o nitial .| Middle - Ending
Pb (infHg) 2886 Mty ) |

Room Temp ("!7)’ 074 °F
s L

" Technician :-‘;igna_ture; / W ‘ Date: sz 'r:ﬁ.

-

Conlrol No. P-SFAO-0008.doc;, Effeclive dale: 05/09/2008 (" Page 1 of 1




Model: Deftant
Momessen Hearth Systems
PO, Box 504

Bethel, VT 05032

Run 11

OMNI-Test Labaratorles, ve. ' 4-97 of 4-155
Cerrificaton Teat Repart ke M 3000, Vol adsllfrers FledTeating Winsesenl 237500 2 hdrre ssan New Fernmout (o Caghd 215501



OMNI-Test Laboratorias, Inc.

Wood Heater Test Data - EPA Method 5G

Manufaciurar;

Monessen

Moded:  Defiant 2M1
Project No.:  227-8-39-3

Tracking Mo.:

1534

Run: 11
Test Date:  04/2710

IBum Rata 089 kg'hr dry
Avasage Tunnel Temperalore 40 degrees Falwenhell
Avarage Gas Velocity In Dilulion Tennsl - vs 13.6 feet’second
Avarags Gas Flow Rate In Ddution Tunnel - Qsd 8586.1 dsclhour
Average Dolta p 0.028 Inchos H2o
Average Dalta H 0.040 inches H20
Total Time of Test 570 minulzs

AVERAGE SAMPLE TRAIN 1 __S_@M PLE TRAIN 2
Total Sample Volume - Vin B5.05 cubl: feed B0.00 rublefeel 80.11 cuble feel
Average Gas Meler Temparalure 74 deprees Fahranheit 74 degraas Fahronholt 75 degrees Fahrenheil
Total Sampla Volume (Standard Conditians) - Vinstd 808 decf B5.B dacf 6.2 decl
Tolal Particulates - mn 39.8 mpg 38 mp
Partleuiate Concentralion {dry-slardard) 0.00048 gramaidsc 0.00048  gramsidscl DLO0050 gramsidscf
Pariculste Emission Rale 4.13 gramshour 3.98 gramsMhaur 4.28 gramahour
Adjusled Emlssions 5.91 gramaifour 5,73 gramshour 6.09 gramisMaour
| Differance from Averags 0.18 gramafnour 0.18 gramsfour
7.5% of the average amission rate 044
Walghled Average Emlssion Rata Limi 4.10 gramsfour
7.5% of tha walphled average emission rafa limil 0.3

Results Are Acceptable

i W PREAO0NT D ki s ) Boimion Tyt o, Dsiffvw e, 4FNNOAD

Paga ol

ﬂ-
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OMNI-Test Laboratories, Inc.

Wood_ Heater Test Data - EPA Method 5G

. - e AT Ell

Manufacturer: Monessen f PM Control Module; . Tunnel Velocity: 13.64  [ft/sec”
Model: Defiant 2N1 Velocity Traverse Data : Dilution Turmel MW(dry): 2911_]0 lbtb-male Intial Tunmelt Flow: | 1486  [sefm
Tracking No.: 1534 ] Bl Pi2 Pi3 P4 Pt:5 PLG Pt.7 P8 Dilution Tunnel MW{wet): 2856 _ Ibb-mole Average Tunnel Flow]  143.1  [scfm
Project No.: 227-8-39-3 Initial dP | 0.032 0.044 0.054 0.044 0.030 0.044 0.050 0.042  |"H20 Dilution Tunnel H20: 400 percent Tunnel Area: 0.1963 ft2
Test Date:  27-Apr-10 Initial Temp| 91 91 91 91 91 o1 91 o1 lor Dilution Tunnel Static: Wﬁ_{ "H20 Post-Test Leak Check (1):  0.0@5 cfin@"Hg
Beginning Clock Time:  16:54 Pitot Tube Cp: 099 Post-Test Leak Check (2):; 0.0@9 cfm@"Hg
Recording Interval: 10 Thin. OMNI Equipment Numbers: Meter Box Y Factor: 0.994 (1) 0.996 (2} Fuel Meisture (dry basis %) 204
Total Sampling Time: 570 min. Baromeiric Pressure: _BveEﬁ__ Middle End Average Total Particulate (13 39.6
28.88 2898 2892 28.93 *Hg ‘Total Patticulate (2): 33.0
Particulate Sampling Data Fuel Weight, Ib Wood Heater Temperatre Data, oF Stack
Elapsed | Gas Meter | GasMeter [ Sample Sample . . Meter | Meter | Meter Vac. | Meter Vac. | Dilution | Dilution |Pro. Rate | Pro. Rate . . . . ; . . . . .
Time | Cobic Feot | Oubio Foet Rate, et | Rate, oim 21’{'?:"; ggi‘g oF | of | Hg | InHg | Tumel | Tumnel | (10%) | (10%) Ria"::ig (‘;'}',Z'.f‘;; F',‘;,Zt:’x prebox | F oo Firebon F;:;ft" Catalyst ‘;:i;:i’ Stack F("l';’r F(‘g;' I;';"l;"(%’ I‘;‘:;’g’;r Ambient | PRI
)] (2 (1 (2) (1 2) 1) 2) Temp. dp 0] (2} '
0 188218 | 60468 L7777 000 [oo0 | 2 | m 01 | 0043 7 4 24 074 4oa 267 369 284 291 3230 | 282 | 60 | 69 69 0.040
10 189.851 570,922 0.16 0.15 0.00 .00 12 72 93 0.039 105 105 218 -0.6 324 256 30 265 27t 295.% 321 70 72 0 0.045
20 191.488 572362 0.16 0.14 0.00 0.00 13 73 96 0.039 105 104 211 07 284 245 382 243 248 230,4]' I 72 10 72 0.050
30 193,092 573.780 0.16 0.14 0.00 0.00 72 73 104 0.019 104 103 263 -0.85 276 23] 417 226 231 2'}'6,2]-l 415 72 72 72 0.055
40 194,690 575.193 0.16 0.14 0.00 (.00 207 106 0039 104 103 192 -1.05 298 222 456 217 224 283‘42 447 72 12 0 0.060
50 196.285 576.608 0.16 0.14 0.00 0.00 2 73 109 0.038 105 105 12.1 -1.15 330 211 482 213 222 291‘6i 458 72 72 72 0.060
a0 197864 578.015 0.16 0.14 0.00 0.00 13 74 31t 0.039 103 103 16.9 -1.15 378 205 493 216 224 303.2: 454 74 74 70 0.060
0 199.450 579414 0.16 0.14 0.00 0.00 3 75 112 0.040 102 101 15.8 -1.15 411 201 495 220 231 3 I‘tiir 461 T4 M 72 0.060
50 201.029 580,820 0.16 0.14 0.00 (.00 74 74 112 0.040 102 102 14.6 -1.2 444 195 498 223 244 320.3! 46t 75 75 71 0.060
90 202.625 582220 016 0.14 0.00 0.00 3 74 114 0.019 104 103 13.4 -1.15 487 195 507 231 259 3358 474 75 75 73 0.063
109 204.207 583622 0.16 0.14 0.00 0.00 4 75 il 0.0319 103 103 123 -1.1 511 188 509 235 274 134 448 75 75 0 0.060
110 205.800 585.048 0.16 0.14 0.00 0.00 M 75 107 0.040 102 102 14 -0.95 504 188 494 242 292 3440 416 75 75 7l 0.060
120 207.383 586.457 0.16 0.14 0.00 0.00 74 75 103 0.019 102 102 10.4 -0.8 494 182 461 247 307 3382 375 75 3 71 0,055
130 208.968 587.879 0.16 0.14 0.00 0.00 74 75 99 0.03%9 102 103 99 0.7 419 184 425 249 321 1316, 342 73 13 ! 0.050
140 210.552 589.259 0.16 0.14 0.0 0.00 74 75 96 0.041 99 100 9.3 0.6 457 180 392 247 325 3202 116 73 73 69 0.058
15 212.139 590.721 .16 0.14 0.00 0.00 74 75 95 0.039 102 102 3.7 Q.55 444 180 364 249 320 3132 301 73 73 71 G.045
160 213.725 592.143 0.16 0.14 0.00 0.00- 74 75 93 0.040 100 101 8.2 40,55 440 178 344 247 329 3076, 252 73 71 71 0.040
170 215.304 593.561 0.16 0.14 0.00 0.00 74 75 92 0.041 9% 99 11 -0.45 429 178 329 245 327 : e 286 7t 71 69 0.043
180 216.885 594,982 .16 0.14 0.00 0.00 T4 75 91 0.041 99 99 7.3 0.4 414 173 316 240 323 2932, 215 71 71 71 0.040
190 218.472 596.401 0.16 0.14 0.60 0.00 74 5 89 0.039 101 102 69 -0.4 405 174 305 238 313 2880 269 Fil 7l 71 0.040
200 220.049 597.820 0.16 0.14 0.00 000 | 74 5 ’ 89 0.039 101 102 6.6 -0.35 401 173 294 236 36 2840 257 71 71 71 0.035
210 221628 599233 - 016 0.14 .00 0.00 74 15 88 0.03% 101 101 6.3 0.3 388 169 281 23t 307 275.2 251 T 69 71 0.035
220 223205 600.650 0.16 0.14 0.00 0.00 L) 74 87 0.039 100 101 59 .35 i85 169 272 229 300 271.0 248 0 10 70 0.035
230 224780 602.063 Q.16 0.14 0.00 0.00 4 74 87 0.038 102 103 5.6 -0.3 381 171 268 229 294 2686 251 7l 68 . 13 0.015
240 226.359 603.475 0.16 0.14 0.00 0.00 74 74 87 0.038 102 102 53 -0.3 381 168 263 224 283 263.8 250 70 ' 68 70 0.035
250 221.936 604887 0.16 0.14 0.00 0.00 73 74 a7 0.039 101 101 50 -03 381 166 261 224 276 261.6 255 70 70 70 0.035
260 229512 606,258 0.16 0.14 0.00 0.00 73 74 86 0.039 100 101 47 -0.3 383 166 264 225 270 261.6 248 63 70 i 0.035
a0 231.080 607.652 0.16 0.14 0.00 0.00 3 74 86 - 0.039 160 100 4.5 -0.25 392 164 261 225 266 2616 244 68 68 : 70 0.035
280 232,658 609.087 0.16 0.14 0.00 0.00 73 74 85 0.039 11 100 4.2 025 387 160 250 224 261 258.2 237 68 70 10 0.033
290 234227 610481 0.16 0.14 0.00 (.00 73 74 85 0.039 100 100 4.0 -0.2 Y6 162 252 229 255 254.8 231 0 70 70 0.030
300 - 235.808 511.875 0.16 0.14 0.00 0.00 73 74 85 0.03% 101 100 18 -0.25 361 160 244 229 243 248.4 226 10 68 70 0.030
310 - | 2373382 613.268 .16 0.14 0.00 0.00 73 74 84 0.037 103 102 36 0.2 354 15% 237 231 244 245.0 220 68 68 70 0.030
320 238955 614.660 0.16 0.14 0.00 0.00 73 74 i 0038 101 101 34 -0.2 150 159 231 233 239 242.4 218 68 70 70 0.030
330 240.527 616.058 .16 014 0.00 0.00 73 73 84 0.038 101 101 12 -0.15 345 159 224 233 237 2396 213 70 68 10 0.030
340 242,098 617.446 0.16 0.14 0.00 0.00 73 73 85 0.039 100 99 3.0 0.2 143 164 220 235 215 2394 207 68 68 T2 0.030
50 243.668 618834 0.16 0.14 0.00 .00 M 14 85 0.038 104 101 29 -0.15 348 166 216 235 235 2400 203 68 70 12 0.028
360 245.238 620.226 0.16 0.14 0.00 0.00 74 74 ) 85 0.037 102 102 2.7 0.2 361 164 209 237 235 2412 198 68 10 12 0.025
370 246.810 621.615 Q.16 0.14 0.00 0.00 7 75 85 0.039 100 99 25 -0.15 366 167 208 236 238 2430 201 il 71 73 0.025
380 243.380 623.005 0.16 0.14 0.00 0.00 15 75 85 0.039 100 99 24 -0.15 360 169 206 236 240 2422 15% 69 71 73 0.025
390 249952 624.398 0.16 0.14 0.00 0.00 15 75 85 0.037 102 102 23 0.1 355 169 202 232 243 240.2 195 69 Kl 73 0.025
400 251.517 625.800 0.16 0.14 0.00 0.00 75 75 84 0038 101 101 2.1 -0.15 354 170 198 228 243 238.6 193 69 69 I 0.025
410 253.085 627.197 0.16 0.14 0.00 0.00 75 75 84 0039 89 100 2.0 -0.1 354 172 198 226 243 23186 189 69 6% 74 0.025
420 254.655 628.593 0.16 0.14 0.00 0.00 % 76 83 0.039 99 99 1.% 0.1 350 170 192 222 2319 2346 185 70 70 74 0.025

Control Mo. P-SSU-0003 (Dual Train - 5G Emission Cakeulations) s, Effective dalar 10/ 572004 Page 1of 2 : RUE R5G
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OMNI-Test Laboralories, Inc.

. i
- Wood Heater Test Data - EPA Method 5G

Run: u__l- _ _ . _ _ | o . { . - : Sigrature/Date: g/z///é

Manufacturer: Monessen . PM Centrol Madule: ! Tunnel Veloelty: | 13.64  [ftfsec
Model: Defiant 2N1 B Velocity Traverse Data Ditution Tunnel MW{dry): 29,00 1bAb-mole : Intial Tunnel Flow: | 1486 |sefin
Tracking No.; 1534 | vz e Pt.2 Pi.3 Pt.4 PE.S P16 Pt.7 PLg Dilution Tunnet MW(wet): 28,56 Ibb-mole Average Tunnel Flow] 1431  [scfin
Project No.; 227-5-39-3 Initial AP | 0032 | 0044 | 0.054 0.044 | 0.030 0.044 0.050 0.042  |"H20 Dilution Tunnel H20: 400 percent Tunnel Area: 0.1563 fi2
Test Date:  27-Apr-10 : Initial Temp,| 91 91 91 91 91 o1 91 91 ol Dilutien Tonnel Static: Q.66 "[120 Past-Tesl Leak Check (1) 0.0@5 cfim@"Hg
Beginning Cleck Time:  16:54 : Pitot Tube Cp: 089 Post-Test ]eak Check (2): 0.0@% ofm{@"Hg
Recording Interval; 10 mii. ) OMNI Equipment Numbers: Meter Box Y Factor: 0.5%4 (1) 0996 (2) Fuej Moisture {dry basis %) 20.4
Total Sampling Time: 570 min. : Baroinetric Pressure: Begif Middle End Average Total Particnlate (1): 396
2888 28.98 2892 2893 "Hg Total Particulate (2): 8.0
. Particulate Sampling Data Fuel Weight, 1b Wood Heater Temperatpre Data, oF Stack
Elapsed | GasMeter | Gas Meter | Sample Sample . | Meter | Meter | Meter Vac. | Meter Vac. | Dilution | Ditutien [Pro. Rate | Pro. Rate| ! . . . . . - . i . . . .
Timo | CubiFeot | Cobio Fet | Rote, ofn | Rate, e s oy | OF | oF | mBe | nHg | Tuwel | Tumel | (0% | (10% Resdng | Chocgs | Ton | e | e | oo | b | Catalys Averne | g T | Ty [T TSt | pmien | Pre e
: (1) 2 (y 2) (1) 2) () 2 Temp. dpP (1) (2) . . :
430 256.227 629,990 0.16 0.14 3.00 0.00 76 76 . 83 0039 99 29 1.4 0.1 117 170 189 220 235 230.2 181 70 70 74 0.025
440 257.799 631.392 016 0.14 0.00 0.00 76 76 83 0,040 98 98 1.1 -0.15 16 166 185 216 23 224 8 179 i ] T4 0.025
450 259.373 632.788 0.16 0.14 0.00 0.00 76 76 B3 0.039 100 99 16 -0.1 320 166 181 218 224 221.8 175 68 70 K 0.025
460 260.946 634.192 0.16 0.t4 0.00 0.00 7% { 7 83 0.039 9% 100 1.5 0.1 316 166 17% 218 218 219.4 171 o0 70 75 0.023
470 262,516 635.591 0.16 0.14 0.00 0.00 76 76 83 0.039 9% - 99 1.4 0.1 e [64 177 218 211 2]6.2:_ 170 68 70 74 0.023
480 264.085 636,986 .16 0.14 0.00 0.00 76 76 . §2 0.039 99 29 - 1.3 -0.1 305 164 175 218 207 213.8 167 68 71 75 0.023
490 265,655 638.383 0.16 0.14 0.00 °| 0.00 76 76 82 0.039 99 99 1.2 0.1 298 162 170 222 203 211.0 162 70 70 74 0.020
500 267.230 639779 0.16 0.14 0.00 0.00 76 76 82 0.038 101 100 ‘1.0 -0.2 313 162 I 242 201 2178 162 70 0 73 0.020
510 268.802 641,180 016 0.14 0.00 0.00 76 T6 82 0,039 99 99 0.8 -0.15 318 158 169 257 20 220.6 160 48 70 5. 0.020
520 270.3711 642,583 0.16 0.14 000 { 000 76 76 . 82 | 0.039 99 100 0.7 -0 316 158 169 266 199 221.65 160 68 0 75 0.020
530 271940 | 643.982 016 0.14 0.00 0.00 T i 82 0.039 99 99 0.6 0.15 a1l 155 166 268 196 2192 160 K 70 T4 0.020
540 213512 | 645388 0.16 - 014 0.00 0.00 77 76 : 82 0.039 g% 100 0.5 -0.1 305 156 164 270 194 217.8; 158 71 71 15 0.020
550 275078 646,782 0.16 0.14 0.00 0.00 76 77 82 0039 99 99 0.4 -0.05 n 154 164 266 190 215.0 156 68 71 75 0.018
560 276.645 648175 0.16 0.14 0.00 0.00 1 7 82 0.039 99 99 0.2 0.2 285 151 164 259 186 209.0 164 7 70 75 0.020
570 278213 649.574 0.16 0.14 0.00 0.00 77 16 83 0.039 9% 49 0.0 -0.2 219 151 166 246 181 204.6 177 68 70 75 0.020
X > v 2 4
AvgfTotal| 89995 | 80006 | 0.6 o4 | o000 |00 [m2s |un 77777777 %00 | 0039 | 10085 | 10085 WWMWWWWW 18 77 1045 | o | o | wovim 77 oms
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OMMNI-Tast Laboratories, Inc.

F . | Fi‘.-iﬁl LE e M dl o T P Teo. W THY 5
PRINT Repuoit - Method 5G Diual Train
I. J Dilutio Tun nel Particulate Caleulations
Client Name:  Monessen Equipment Mumbers; OMNI-00023 B #; LE
Model: Defiant 201 OMNI1-00131 Traim #: A
Proj:.“.l:l Mo 227-5-3%:3 OMNI-00342 Date: (42710
Tracking Mo.: V(-1
Sainple Companent Beagent | Filter i or Weights ]
Probo# | Finol,mg | Tare, mg  Particulate, mg
A, Front filter catch Fikter F570 15232 1162 6.0
B. Rear filter catch Filter F57l 1238 1209 19
(. Probe catch Probe vC-B E4218.8 E4217.1 1.7
Total Paricutate, mwg : 394
Componeni Fuations:
A. Fronl filter eatch Final {mg} - Farc (mg) = Partivnlate, mg
B, Rear filler catch Final {mg) - Tare {(mg) = Particulats, mp
(2. Proba catch Firial {mg) - Ture (mg) = Particulate, mg

Doousnint Contral Ha. PS5X- 0000, B Dite: 172008

Analyst: % Date: €/
Z —Eh

4-1010F 4-1568%

Pegyiodd Run 11 56 lab (A) FINAL xis



OMNI-Test Laboratories, Inc.

(i) Final Laboratory Report - Method 5G Dual Train
il Dilution Tunnel Particulate Caleulations
Client Mame:  Monessen Equipment Numbers:  OMNI-00023 ' Ru b 11
Model: Definut 21 OMNI-00131 Train #: i}
Project Mo.: 237-5.39.3 OMMNI-00342 Date;  04/27/10
Trackivg Ma.: 1534 VC-1
Sample Componant Reagent | Filler & or Weights ]
Probe # Final, ing Tare, mg articulale, mg
A Front filler cately Filter EST0 160.7 125.9 348
B. Rear filer cateh Filter Fs71 (3.1 11646 15
, Tiobie caich Probe vC-B 75950.5 75048 .4 1.7
Total Patticulale, mg B0

Conmponent Equations: =
A. Front filler catch Final {mg} - Tare !mg:l=Pﬂl15¢‘ulntc£\g_
B. Rear lilter calch Final (mg} - Tare (i = Particulate, mg
€. Probe catch Final ¢mp) - Tere {mg) = Perticulale, mp

Daoum st Cormgl W, PS5 E000, et Detr G008

Faga 1ol

4=-1020F 4-15§

R 11 56 b () FINAL s
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OM#I—-T est Laboratories, Inc.
FUEL DATA

Client: H‘nmz.-:r.;.'u

Model: E_gﬁ..m TN,

Pm;wl#am-ﬁ‘rackmg# J__}_*:*

Date: %21/} - Test Crew: ..1&'*'- Run #; H = aatize

OMNI Eqmpment I &

FUEL LOAD PREPARED BY: _ R {4l eeaiXhoree { rensares b s,

FUEL: DOUGLAS-FIR SPECIES, UNTREATED, AIR-DRIED, STANDARD (]RJ"LDE OR BETTER,
: DWSIONAI LUMBER. .

, PRE-BURN FUEL
: 2 CONTEN --DRY BASIS
CALIBRATION:  Cal Value {1)= 12% Actusl Reading_12, © %
. Cal Value (2) = 22% Actual Reading 27,0 %
Picce  Leneth ' Readines Type
1 4.3 & - 22.6 z2Z.~7 24,0 2x4
2 e R 22,0 172 5.4 2y
3 ft : '
Length of cut pieces: g3 x 9 inches Pre-Burn Fuel Average Moisture; "lo =
Time (clock): 120 0 _ Room Temperature (F): __7o: %" Initials:____\¢
TEST FUEL
FUEL TYPEAND AMOUNT:  2x4 __ /4 4x4
CALCULATEDLOADWEIGHT: | ACTUALLOAD WEIGHT: __ﬁi @x 4]‘
_ . 2240 (4x4)
FUEL PIBCBLENGTH: _ 2.} fzhes 2ol Tobl
MOISTURE CONTENT (METER - - DRYBASIS)
1. 226 2o 19.5 st
2 0. 240 _Fed e
3 L AR —_J._ﬂi 2ol - _ged
4 254 z 2|3 &gﬂ
*5
6 Pl
? L]
8 <
9
‘10 _
OVERALL TEST FUEL LOAD MOISTURE AVERAGE: __ 2.0, 4 %
'Il‘im¢ (clocky; |- D_G. ’ Room Temperature (F): __ 7= “f ‘ Initials: S

Technician éigthrre:.

Date: "l/‘z?A o

4-1040F 4-156

Canfrol No. P-SFR-0007.doc, Effeciive dote: D3/08/2008 Page 1 of ]



OMNI-Test Laboratories, Inc.
_ Run Notes

Client: Menesren

Model: h;,geﬂ,i :"..;f— 2N

Project # 22.7-5- 394 |

Tracking #: (934

Run #:- 1 _____ Date:
Test Crew: s

‘f/a?/ra

OMNI Equipment 1D #(s):

P REEURN
DESCRI BE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW:
(SETTINGS MUST BE ACCURATE AND REPRODUCABLE)

SECONDARY:

/5

: . I *L - | FﬂN:

Technician signature: //’:ng

PRIMARY: -
2 '3 ]
k! L TERTIARY: ]
- -
: )
FAN: 2FF
PREBURN SETTINGS AND ACTIVITIES
FAN ADD | ADD ‘
AR (THERMO) CHANGES bz RAKE
TIME : ~ SETTING | FUEL | FUEL i COMMENT
PRIMARY/SECONDARYITERTIARY | 2 i | THr drry COAL
0 ——— Test Sefd-lng -
45” g - -
66 — - X ‘"
! i'd::; A= Tesk Fist @ =— — K___‘_____
. TEST
TEST FUEL CONFIGURATION SKETCH _ START UP PROCEDURES
(INDICATE VIEW ANGLE) BYPASS: | win, \S sec
 T— FUEL LOADING |t
i = PRIMARY AIR: Test_seith '@ O oty et0chia
Mo
-
/ OTHER: » N /A
P ) e
DESGRIBE OR SKETGH TEST SETTINGS BELOW: € 4,
(SETTINGS MUST BE ACCURATE AND REPRODUCIBLE)
PRIMARY: ] SECONDARY: N/A
§-de R i
TERTIARY: Vel

oFF

Date: %?"/ Lo

Conlrol Mo, P-SFAR-0007. doc, Effective dals: 054092008

4«1060F 4758
Fage-{of 1



OMNI-Test l.aboratories, Inc. _ |
Supplemental Data EPA 5G/5H

Client: Mg\-_'\gion ;
Model: ;._;:LH‘""‘ el ap 2N

Project #: zp2-%31-3 Tracking #: |5 34
Date: ”f/z-??/m
Test Crew:___ k¢ .

OMNI Equipment #(s):

Gas Analyzer Train Leak Check: ___ ———

_ Run#: || . Booth: -
Start Time: 4:54 priStop Time:_2:2.4 - 4

Stack Dilution Tunnel (Method 5G Only
. Initial: Initial: |
Final: Final:
Calibrations: Span Gas- COq; 0. o CO,(DT):
No Span | Ny Span | N Spay"fdz Span | Nz Span | N» Spah- N2 Span
Time ' | '
02 ///’
[:02 // . = F_r_‘__._-a--“""""' ._
r--""-‘:r )
cO i 1 % e
CO, (DT) d =
Stack Diammx | b )
Air Velocity (fhmin):  Initial: 45O Final. 450
Scale Audit (Ibs): Pretest, _|o.2 _Post Test:
Induced Draft: @) %Smoke Capture: (0%
Pitot Tube Leak Test: Pre: 0.0 = 2.t Post: __©©0 - ® 3.0
Flue Pipe Cleaned Prior to First Test in Series: Date: __4//8/10__ Initials;__3c
Initial Middle Ending
Pb (in/Hg) 23.93 o 22.9% & Iy 29,92 W}
Room Temp (°F) v R <F Se eop ' o f

Technician signa_ture:

Mer
/.’M

Controt Mo, P-SFAD-0008.tfoc, Effeclive dalo: 05/09/2008

o 75
Date: 4{__‘54_’2{5:-_

Page 1 of 1




Mocdef: Defianr
Movressen Hearth Sviteny
P ox 501

Bethel, VT 05032

Run 12

OMNI-Test Laboratorfes, e A-107 of 4-155
Crriffiontion Tei Hepori doted fae 2000; Noosdosdot Dineea File s FeatligMome s d 22 1.5 390 Sfoeansseri Mew e (Won-Cogn e r.y-29-2



OMNI-Tegt Laboralonas, Inc,

Wood Heater Test Data - EPA Method 5G

Manufaclurer;

Project No.;

Trackin

Monessen
Model: Defianl 2N1
227-5-38-3
g MNo: 1534
Run: 12

Test Date:  04/28M0

Conndad iy P BAUOLT [Tt B 30 Eodiakn Daotidondsls. Drwtipdrs ATHFRd

Burm Rata 281 Kgihr dry
Average Tunnal Temperaive 141 degrees Fahnonhai
Avarane Gas Veloclly in Cilution Tuanal - va 4.2 feelitecond
Avarage Gas Flow Rale in Dilullen Tunnel - Qsd E221.7 dsclfhour
Average Dellap 0.038 nches H20
Average DallaH 0.00 inches H20
Talal Time of Test 180 minutes

AVERAGE SAMPLE TRAIN 1 SAMPLE TRAIN 2
Total Sample Volume - Vim 2704 cubic fest 28.31 cublc fest 2678 coble fesl
Avemge Gas Meler Tempsraiure 74 degrees Fahranheil 70 degross Fahrenheit 79 degrees Fahrenhsil
Total Sample Vatume {Standard Condilions) - Vimald 258 dsef 26.8 ducl 24.4 dscl
Tolal Padiculates - mn 14.8 mg 142 mg
Particulale Concentration (dry-standard) 0.00056 gramsidecs 0,00054  gremsidsc! 100058 gramsidect
Particidate Emisston Rale 4,63 gramsihour 4,48 gramsMour 4.78 gramahour
Adiusied Emlasions 6.49 gramsihour 631 gramsfour 6,687 gramshour
Dilffarance from Avorags 0,18 gramsour 0.18 gramaMour
7.5% of the aveiagse omission rate 048
Wdghted Average Emission Rate Limit 4.10 gramshour
7.5% of the weighted average emission rate limil 0.3 :

Results Are Acceptable

Page 1041
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OMN!-Test Laboratories, Inc. _ S _
Wood Heater Test Data - EPA Method 5G . :
| . 4 V6 “{L///a
Run: 12 - : : P * Signature/Date:
Manufaciurer:  Monessen M Control Module: _ Tumnel Velbclly: T 141 sec.
Model: Defiant 2N1 _ Velocity Traverse Data . . Dilution Tunnel MW(dry): 2900 [Wib-mole Itial Tunnel Flow: | 1429 [scfin
Tracking No.: 1534 o P Pt2 Pt.3 Ft4 Pi5 PLE Pt.7 Fi.8 _ Ditution Tonnet MW{wet): __ 2836_Iib-mole Average Tunnel Flow| 1370 [sefim
Project No,:_ 227-5-39-3 Initial dP | 0.030 0.042 0.046 0.045 0.0_34 0.046 0.046 0042 ["H20 Dilution Tunnet H20; 420__perccnt Tunnel Area: 0.1963 fi2
Test Date:  28-Apr-10 Initial Temp.] 124 124 124 124 124 - 124 124 124 oF Ditution Tunnel Static: -0.164 "H20O Post-Test Leak Check (I} 0.0@5 oim@"He
Beginning Clock Time:  12:39 ' Pitot Tube Cp: 09 Post-Test Leak Check (2): 0.0@9 cfm@"Hg
Recording Interval: 10 min, OMNI Equipment Numbers: Meter Box Y Factor: 0564 (1) 099 (2). Fuel Moisture (dry basis %) 20.18
Total Sampling Time: 180 mii, ] Barometric Pressure: Begi Middle End Average Tolal Particulate (1): 14.6
. 28.93 29.04 29.1 29.03 "lig Total Particulaic(Z}: 14.2
Particulate Sampling Data Fuel Weight, Ib Wood Heater Temperatire Data, oF Stack
Elapsed ] Gas Meter | GasMeter |  Sample Sample . . Meter | Meter | Meter Vac. | Meter Vag. | Dilution | Dilution | Pro, Rate | Pro. Rate . . , . . . .. . . .
Ti]:tle Cubic Feet | Cubic Feet Rate,I::fm Rate,]:;fm glr_;‘:f; fj}:{]fz;;' oF oF In, He. Tn. Hg. Tunnel | Tunnel | (10%) | (10%) Rf:da:ﬁg gsf:: Fll;t:}l;ox ;n;;lionf F;:EEX Fllr;l;::x l‘]g;;biﬁx Ci::l{fm :;z:fr‘:%: Stack I'(l.llt;r F(lli;ar I:‘lxl?:rzgl;r Ilenx]::g;r Ambient Dgg(;n.
() 2) (1) 2 -] : (1) ) 1€)] 2) Temp. e | () (2)
0 218253 | 649603 7777774 000 [ow0 | 1 | % 124 | o4t 70 24 V777 els 318 | 400 366 409 214 398 | 1 [ & 73 0.060
10 - 279.897 651.095 0.16 0.15 000 0.00 75 75 129 0.040 103 103 209 -1.45 458 303 444 340 366 388.2 554 82 84 73 0.068
20 281,512 652.543 0.16 0.14 0.00 0.00 75 76 146 0.038 106 104 189 -2.05 533 286 518 312 345 398.8 6318 86 86 71 0.073
30 283.087 651.967 0.16 0.14 0.00 0.00 75 77 155 0.038 104 103 165 -2.35 568 272 579 300 363 4164 641 89 9 76 0.075
40 284,662 655.390 .16 0.14 0.00 0.00 76 17 165 0.038 104 104 143 =225 613 259 605 298 413 4376 679 91 23 i 0080
50 286.218 656.800 0.16 0.14 0.00 0.00 7 " 168 0.041 99 o9 11.8 25 707 26 633 3o7 446 467 4 686 g1 89 77 0.080
60 287.768 658213 0,15 0.14 0.00 0.00 735 77 168 0.038 103 103 96 22 124 240 646 323 435 473.4 682 17 84 75 0.080
0 ' 289,325 655.632 0.16 0.14 0.00 0.00 77 79 160 0.038 103 103 78 -1.75 125 230 647 338 " 427 4734 649 -4 82 16 0.080
80 290.882 661.051 0.16 0.14 0.00 0.00 79 80 157 0.038 102 102 6.0 -1.8 742 228 641 354 434 4798 636 72 80 1% 0.080
90 292,446 662.483 0.i6 0.14 0.00 0.00 79 80 150 0.039 10t 101 47 -1L3 138 224 622 370 463 483.4 390 70 81 75 0.075
100 294,005 6631.913 0.16 0.14 0.00 0.00 79 8l 143 0.042 95 97 .36 -1.15 70 223 582 396 463 486.8 539 6% T3 15 0.070
110 295.564 665.331 016" 0.14 0.00 0.00 79 81 137 0.042 % 95 2.1 -0.85 T3 225 528 427 461 482.% 500 69 77 75 0.065
120 297.129 666.756 0.16 0.14 0.00 000 |- 79 81 133 0.038 101 100 2.1 .65 139 225 483 446 459 470.4 472 69 75 5 0.065
130 293.697 668.187 0.16 0.14 0.00 0.00 79 81 129 0.038 100 1 1.6 -0.45 672 228 449 -45] 451 450.2! 456 69 76 16 0.060
140 300.263 669.621 0.16 0.14 0.00 0.00 7% 80 126 0.038 160 101 12 -04 636 230 421 447 434 433.6 436 69 76 74 0.060
150 301.831 671.052 0.16 0.14 0.00 0.00 79 81 123 0.039 29 9% 0.8 0.4 615 230 97 436 419 4194 421 69 7 73 0.055
160 303.397 672482 0.16 0.14 0.00 0.00 7 | 8 120 0.038 100 100 0.5 -0.35 602 230 3719 427 412 410.0] 410 Fi % 73 0.055
170 304.997 673.946 Q.16 0.15 0.00 0.00. 79 80 119 0.038 102 102 0.1 -4 588 234 364 416 401 400.6 401 71 75 73 0.055
180 3056.560 675.380 0.16 0.14 0.00 .00 9 79 118 0.037 100 - 101 OAO; -0.05 580 236 153 . 405 392 3932 Wy | 713 75 75 0.055
. K ., P
Avgrroal | 28307 | 25777 | 0.6 014|000 | 000 133 (s V777777774 1053 | oges | wiez | 10100 A ) WWWWW 20 | V77224 1526 | soss | sowio | wowml 771 ooes
I
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OMNI-Test Laboralories, Ing.

r’;i";r"\ Final Laboratory Report - Methad SG Dual Train
Dilution Tunnel Particulate Caleulations
Cliett Mome: Movessen Equipment Mumbers: DMMNI-00023 Run #; 12
Model: Defiam 2041 OMMNI-00131 Train # A
Pioject No.:  227-5-39-3 OMNI-00342 Date: 04728710
Teacking Mo.: 1534 V-1
Sample Companent Reagent | Filier 8 o Weights |
Probe # | Final, mp Tare, mg ll':rtic-uhle, mg
A. Front filter eatch Filter Fard 132.7 1202 125
H. Rear filter catoh Filter F575 126.8 125.3 1.5
. Probe catch Probe » 43400 | 1143404 0.6
Total Particulate, mg : 14.6
Compament Equations:

A, Frant filler catch

Pinal {m) - Tare (mp) = Particulate, mg

A. Rear fillercaleh

Final {mg) - Tarc (mg) = Particulate, mg

C. Probe caleh

Final (mg} - Tare {mg) = Particulals, mg

Analyst)

Dogurnenl Cortrnd Mo P-5550000, Effectve Data: A/42008 Paga ol 1’

4-1100F 4-1685

Flun 12 BG sl (A) FINAL s



OMMI-Test Laboratorfes, inc.

{ T‘l Final Laboratory Report - Methed 5C Dual Train
PRIN
l_,J Dilution Tunnel Particulate Calculations
Clicat Mame; Monessen Equipment Mumbers: OMMI-00023 Roun #: 12
Model: Defiant 21 OMNI-0013) Train ¥ B
Project Mo.: 227-5-39-3 OMMI-00342 Date: 04728010
Tracking No.: 1534 V-1
Zample Componeat Reagent | Filter #f or Weights 1 1
Probed | Final,mg | Tare,mg l’miculm. mg
A, Froot filter catch Filter F576 1284 116.6 13
B, Rear flter calch Filter F577 1222 120.8 14
C. Probe catch Frobe 38 141463 1141453 1.0
Total Partieulate, mg : 142
Companent Egunations: —
A. Front filler caich Final (ng) - Tare (mp) = Particulate, mg
" B. Rearfiller catch Final {mg) - Tare {mp) = Particulats, mp
. Probe cotch Finul {mg) - Tare {mg) = Particulate, mg

Docursont Contel Wo. P-ES3G000, Efaclve Dpte BT20M

Analyst; B Date: 523. éz

4-11
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Aalss
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Paga f o |
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OMNI-Test Laboratories, Inc.
FUEL DATA

.
Clismts M 278 e

Model: Befat 2a01
Project #*™M% Tracking #: 'F""E"l i
Ao

Date: _4/2 g,{;g . Test Crew: ____ Run #; E, .=

OMNI Equipment ID #: :
chest

FUEL LOAD PREPARED BY: Rl ds G ; ot shwre. ¥ gfloreoss S by S

FUEL: DOUGLAS-FIR SPECIES, UNTREATED, AIR-DRIED, STANDARD GRADE OR BETTER,
DIMENSIONAL LUMBER, '

~ PRE-BURN FUEL

E_QQEJE_LMEIEE::_M
CALIBRATION: Cal Value (1) = 12% Actual Eeading \2. o %%
Cal Value (2) = 22% Actual Reading_22.2 9%

Piecs Length ) Readings Type
i LS S & -ﬁ T d
. 4 A g3 . 2v§
i ft E
352 /8 Length of cut pieces: 42 x % inches I Pre-Bum Fuel Average Moisture; H 952

Time (clock): q: A Room Temperalure (F): 7o . Initials: -n'-"'}-‘fe-"

TEST FUEL

FUBL TYPEAND AMOUNT:  2x4 __ (& axe __H
CALCULATED LOAD WEIGHT: ACTUALLOAD WEIGHT: & (2% 4)

2 22.35° (4% 4)
FUBL PIECELENGTH: __ 21 __bec 22,35 Total .

lo.Y ‘20'.3 20,7 Axd

_Tﬂ-_% 22, 3 e, T
el A0S Y ‘x4
20:% 2o .9 e

:

a\am-.t:hh;t-hum_
M

OVERALL TEST FUEL LOAD MOISTURB AVERAGE: _ 22 |¥ %

Time (clock): G2 3 Am Room Temperature (F): 7S °F Initials: _:__LC_-__

74’_‘& Date: Hz ?,/ =4

A-1130F 4-156
Page 1 of 1

o = ' 'l‘cchnic:ians'ignahtrc:-

Conteal No. P-SFB-0007,doc, Effective dute: 051082008



OMNI-Test Laboratories, Ine.

< o Run Notes -

Client: Maussionm 3

Model: Definat. 201

Project #: 227-5-711-3 .

Tracking #: (534 _ _
Run# v Date:__“/p5 /-

Test Crew: _ A s ~
~OMNI Equipment ID #(s): -

PREBURN .

DESCRIBE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW:
(SETTINGS MUST BE ACCURATE AND REPRODUCABLE)

PRIMARY.: SECONDARY: & N/A

ki

[ a4
! M TERTIARY:

o d
/ FAN: OEF

PREBURN SETTINGS AND ACTIVITIES

FAN | ADD | ADD |
. AIR {THERMO) CHANGES : RAKE
TIME : SETTING | FUEL | FUEL COMMENT
PRIMARY/SECONDARY/TERTIARY CHANGE | +WT. | -wT. COAL
4] = Tead  Sedd -
- y = . =
L ,}".-F - - - _";!{H ,__,_.......L_._._..
CT"“;. ‘&M; '{-;trir oA
TEST FUEL CONFIGURATION SKETCH . START UP PROCEDURES
(INDICATE VIEW ANGLE) BYPASS: L s :
— | FUEL LOADING 1\ .o
sihe yiew ~ DOOR: i1 i

PRIMARY AIR: 2st_sedfhy @ 0min o clenye

(1 ] | :

| I —

. I l l ] OTHER: «» ° :

| = i |

DESCRIBE OR SKETCH TEST SETTINGS BELOW:

(SETTINGS MUST BE ACCURATE AND REPRODUCIBLE) : v
PRIMARY: _ SECONDARY: N/A
e : | '
Ve | TERTIARY:
- V.

i_“ . . .
- ' FAN; CEF
Technician signalure: w Date:_/29//2
. ﬁ/ . ¥

, 4«1140F 4-156
Conleol No. P-SFAK-0007.doc, Effective date: 05/09/2008 Fage1 of 1




OMN/-Test Laboratories, Inc. |
Supplemental Data EPA 5G/5H

Client: _rloaexen

Model: pefait 20
Project#: 227-¢-3+-1 . Tracking # 1534

Date: Wosfie_ Run#: 2. Booth: - : = .
Test Crew:_ S& ‘Start Time: 2:39_ Stop Time:_3+37

OMN! Equipment #(s):

Gas Aﬁaryze_f Train Leak Check:
Stack  ~————"" Dilition Tunnel (Vethod 5G Only):
Initial: )
Final:
Calibrations: Span Gas® CO,:

COADT):

Ny S'pan Nz_Span Ng"Span N, Span

Time /

0, P _

CO, !

co - T I e

co 1) | ]
Stack Diarheter (inches): __ b - )
Ailr Velt:-city.{ﬁfmfn}: Initial: 45 Final, __ &S0
Scale Audit (Ibs): Pretest: =0 . PostTest. _je.0
Induced Draft: 2 %Smoke Capture: (o0 %
Pitot Tube Leak Test: Pre: _po0 @ 30 . Post: _®.0 @ 30

Flue Pipe Cleaned Prior to First Test In Series: Date: 4/25 [0 I'nrtiais‘._'- 4 < :

| Initial  Middle | Ending
Pb (infHg) 2999 sty | 2ted-Ldy |z Al
Room Temp (°F) o N °F Lo °F '%9 oF
- o Tier ) 8 e
.. Technician signature: ‘ 75/»@ Date: ‘f/?,%/,’., 1 o

4-1150F 4-158

Canlrol No. P-SFAD-0008.doc, Fifeclive dale: 05/09/2008 s Page 1 of 1



Model: Defiant
Momessen Fearith Systems
PO Box 504

Bethel, ¥T' 05032

Run 13

O Test Labaratories, fnc. 4-116 of 4-153
Ceriificatfon Test Ripoed doted Mg 3000: Vamn-sbatlivers FolealTeoting b foisasn 227500, 5 Aoiccsion New Vst (Nou-C 32081903



OMNI-Test Laboratories, Inc

Wood Heater Test Data - EPA Method 5G

Manufacturer; Monessen
Modal:  Defiant 2N1
Project No.: 227-5-39-3
Tracking No.: 1534
Run: 13
Test Date: 04729010
Burn Rale 0.64 kgthr dry
Average Tunnel Temparalure &7 degress Fahranheail
Avarage Gag Velocily in Diwfion Tunnef - ve 133 feaVsacond
Average Gas Flow Rata In Difutlan Tunne) - Osd B528.0 dscimour

Avarage Delta o 0,038 inches H20
Avaragn Dedta H 0,00 inches H20
Tolal Time of Test 800 minules
AVERAGE SAMPLE TRAIN 1 SAMPLE TRAIN 2
Tolal Sample Volume - Vim 117.53 cublc fee 12505 cuble feet 110,02 culsc faet
Average Gas Metar Temparatura 76 degrees Fahrenheil 76 degreas Fahrenhsl 77 degrees Fahrenheit
Total Sample Volume (Standard Conditions) - Vmsld 112.8 dsg! 1200 decl 105.8 dsci
Total Pariculatas - mn 28.8 my 276 mg
Parliculale Concantration (dry-standard) 0.00025 gramsfdsc 000024 - grams/dscl 000026 grams/dscl
Particiliale Emisslon Rate 214 grams’hour 205 gramsfhour 223 gremshour
Adjusted Emisslons 3.42 gramsthour 330 gramsMour 354 gramshow
Difference from Average 0.12 gramsMour 0.12 gramafhour
7.5% of the avarage omission ralo 0.26
Welghled Average Emission Rate Limil 4.10 grams/hour
7.5% of Ihe welghted average enission rato lim(t 0.3
Results Are Acceptable

4-1170F 4-168

Canirad U'n, 1 4E0-008 Ul Trb- S0 Lo rneak Cabcutitma e, | R o' 00l Paga1el1 Run 1350




OMNI-Test Laboratories, Inc.

Wood Heater Test Data - EPA Method 5G

. / 7 s/

"_Run:_ - ]
: A L Manufacturer:  Monessen , PM Contro! Module: - Tunnel Velocity: | 1331 [Assee,
Model: Defiant 2N1 Velocity Traverse Data Diilution Tunnel MW(dry): 29.00 [bAb-mele Intial Tunnel Flow: | 1434  |scfim
Tracking No.: 1534 0 P Pt2 Pt.3 Pt4 P13 PL6 PL7 PL8 Dilution Tunnel MW(wet): 23.._3_: Ibfib-male Average Tunnel Flow] 142.1  |scfin
Project No.: 227-5-39-3 Initial dP | 0.032 | 0,041 0.044 | 0.043 0.029 0.040 0.043 0.041 |"H20 Dilution Tunnel H20: j& percent Tunnel Area: .0.1963 2
Test Date:  28-Apr-10 Initial Temp.| 94 94 94 24 94 94 94 94 of Drilation Tunnel Static: -0.147 "H20 Post-Test Leak Check (1) 0.0423 ctin@"Hg
Beginning Clock Time: 12:10 Pitot Tube Cy: 099 Post-Test Leak Check (2): 0.069 cfm@"Hg
Recording Interval: 10 nkin, OMNI Equipment Numbers: Mester Box Y Factor: 0.924 (1) 099  (2) Fuel Maisture (dry basis %): 19.85
Total Sampling Time: 800 min, Barometric Pressure: Begin _ Middle End Average Total Particulate {1): 28.8
29.29 203 2933 2931 "Hg Total Parliculate (2): 27.6
Particulate Sampling Data Fuel Weight, Ib Wood Heater Temperature Data, oF Stack
E,I;i?nszd g:;i?;;: g:;i?:d;:; Ri?::':]:“ Rsa?::?:l:m Qrifice Orif'l_ce M:rt;er M:lt:er M{[}:’i{\:c‘ M;‘:IH\;?C' ?l:::-llgr [:]:]:1::2;1 PET'G;E‘;G P;‘;b{,},ste Sca@c Weight Firf:box Firebox | Firebox | Firchox Fi{ebox Catal.yst Averagh Stack Filter | Filter [mp.inger Imgi]lger Ambient Draft In.
0 @ (0 2) dH (1) [ dH (2} (1) @ () @ Temp, dp () @) Reading | Change Top Bottom Back Left Right Exit Surfacg {1) @ exit {1} | exit(2) H20
0 w6598 | 615417 7777774 000 [oo0 | B | 94 | 0w P70 8 26 7] 3 272 307 265 276 2988 [ 42 | | m 72 0.035
19 308.252 676.890 0.17 0.15 000 | 0.00 73 74 %4 0040 | 105 106 220 -0.55 304 257 315 246 254 2752} 309 72 70 72 0.040
20 309.865 678.323 0.16 0.14 000 | 0.00 73 74 97 0.038 105 106 214 -0.65 266 242 342 227 2313 262.0! 359 71 71 73 0.045
30 311.463 679.736 0.1 0.14 000 | 000 73 74 101 0.038 105 105 206 0.8 255 229 388 214 218 260.8; 394 73 71 73 0.050
40 313.051 681.147 0.16 0.14 000 | 0.00 74 75 109 0.039 103 104 19.7 -0.9 259 220 426 207 210 264.4 1416 73 7t 73 0.050
50 314.630 682.546 0.16 0.14 000 | 0.00 74 75 106 0.039 102 103 137 -1 276 214 459 205 205 2718 428 12 72 72 0.053
60 316.206 683.950 0.16 0.14 000 | 0.00 74 75 107 0.032 102 103 17.6 -1.05 292 208 476 205 203 27132, 433 73 73 73 0.055
70 317.779 685.345 0.16 0.14 000 | 0.00 75 76 107 0.03% 102 103 16.6 -1.05 323 206 483 203 206 2842 427 75 73 73 0.055
80 319.357 686.748 0.16 0.14 000 | 0.00 75 76 107 0.039 102 103 15.6 -1 351 201 483 206 210 2902 427 75 73 73 0.055
90 320.934 688.153 0.16 0.14 0.00 | 0.00 75 76 108 0.040 101 102 146 -1 388 202 486 210 215 3002 429 75 73 73 0.055
100 322.509 689.556 0.16 0.14 000 | 0.00 75 76 109 0.03% 102 103 13.6 -1 414 202 486 217 223 084, 429 75 75 73 0.055
110 324.079 690.964 0.16 0.14 0.00 | 0.00 75 76 108 0.03% 102 104 12,7 -0.9 438 200 479 221 230 3136 410 76 74 74 0.055
120 325.651 692.370 0.6 0.14 000 | 000 76 77 107 0.040 100 102 11.9 0.8 456 200 467 228 23% 318.0 ' 402 16 74 4 0.055
130 327.227 693.772 016 0.14 000 | 0.00 76 77 105 0.039 102 103 1L.1 0.8 473 200 449 235 248 321.0 T 76 74 4 0.055
140 328.803 695.1178 0.15 0.14 000 | 0.00 76 77 103 | 0,039 101 103 10.3 -0.75 473 198 421 239 254 317.0 350 4 74 74 0.050
150 330.374 696.581 0.16 0.14 000 | 0.00 %6 77 101 0.040 100 101 9.6 0.7 460 198 395 243 261 311.4. 337 4 74 4 0.050
160 331.042 697.985 0.16 0.14 0.00 | 0.00 76 77 99 0.039 101 i02 9.0 -0.6 434 196 374 246 265 303.0 39 74 72 74 0.043
170, 333512 699.389 0.16 0.14 000 | 0.00 76 77 97 0.041 98 100 8.5 -0.5 413 194 357 244 270 2956 . 304 74 72 4 0.045
180 335.075 700.790 G.16 0.14 000 | 0.00 % 77 96 0.039 100 102 8.0 -0.5 402 192 341 243 272 250.0 | 208 IL) 72 2 0.045
190 336.637 702.190 0.1% 0.14 000 | 000 | 76 77 9% 0.03% 100 102 16 0.4 393 189 328 241 274 285.0, 291 72 72 72 0.043
200 338.204 703.598 0.16 0.14 000 { 0.00 6 77 95 0.038 101 104 7.2 -0.4 387 190 317 239 276 281.8 . 289 72 72 74 0.040
210 339.768 705.002 0.16 0.14 0.00 | 0.00 76 77 95 0.037 103 105 5.9 -0.35 380 190 309 237 276 278.4 280 72 72 L 0.040
220 341.327 706.404 0.16 0.14 000 | 000 76 77 23 0.03% 99 102 6.6 0.3 316 187 Joo 235 276 214.8 270 72 72 74 0.040
230 342,889 707.810 0.16 0.14 000 | 0.00 76 77 92 0.039 100 102 6.3 -0.3 369 185 289 233 278 270.8 257 2 72 72 0.040
240 344.449 709.208 0.16 0.14 000 | 0.00 7% | 77 90 0.039 99 1ot 6.0 -0.25 363 181 278 228 278 265.6 244 72 70 74 0.038
250 346.00% 710,608 0.16 0.14 000 | 0.00 7% 77 90 0.039 9% 101 58 -0.25 358 178 265 226 278 261.0 237 69 69 74 ¢.035
260 347.573 711,992 0.16 0.14 000 | 0.00 76 77 89 0.039 99 100 5.6 0.2 360 176 256 226 275 258.6 230 &9 69 74 0.035
270 349.132 713.365 0.16 C.14 0.00 | 000 76 77 89 0.039 99 99 54 -0.15 369 180 247 226 276 259.6 221 &9 69 76 0.030
280 | 350.684 714.737 0.16 0.14 0.00 | 0.00 76 77 &9 0.039 99 99 5.3 0.15 361 183 239 228 274 2570 215 70 70 76 0.030
290 352.243 716.108 0.16 0.14 000 | 0.00 76 77 89 0.039 9% 99 5.1 -0.15 356 183 232 226 267 2528 2t 70 70 76 0030
300 353.7193 717.481 0.16 0.14 0.00 | 0.00 77 L 83 0.039 98 99 5.0 -0.1 350 186 227 224 261 249.6 207 70 70 77 0.030
310 355.348 718.856 015 0.14 0.00 | 0.00 77 78 Ba 0.038 100 100 49 -0.1 346 186 . 220 222 259 246.6 201 0 70 77 0.030
320 356.903 720.231 0.16 0.14 0.00 | 0.00 71 78 88 0.038 100 100 4.8 -0.15 350 186 214 220 255 2450 192 0 70 77 0028
330 358457 721.598 0.16 0.14 000 | 0.00 i 78 87 0.03% 9% 98 46 -0.15 353 184 214 221 251 244.6 197 71 71 77 0.028
340 360,010 722.966 0.16 0.i4 000 | 0.00 78 78 87 0.038 99 100 45 -0.15 349 184 210 221 247 2422 195 i 71 77 0.028
350 361,565 124.333 0.16 0.14 000 | 0.00 78 79 87 0.039 93 98 4.4 0.1 344 184 206 221 240 23.0 193 69 71 17 0.028
360 363.122 725705 0.16 0.14 000 | 0.00 78 78 87 0.039 98 49 4.2 -0.15 340 182 204 221 236 236.6 189 6% 71 77 0.025
370 364.679 727.080 0.16 0.14 000 | 0.00 78 79 - 86 0.039 98 9 41 0.1 336 182 202 221 234 2350 187 69 71 78 0025
380 366.230 728.447 0.16 0.14 000 | 0.00 78 78 86 0.038 99 100 40 0.1 kxS 180 197 221 230 2328 184 7l 71 77 0025
390 367.786 729.810 0.16 0.14 000 | 0.00 78 78 86 0.038 100 99 39 -0.15 i 178 195 219 227 2300 180 69 71 75 0025
400 369.342 731.178 0.16 0.14 0.00 | 0.00 78 79 85 0.03% 98 98 18 0.1 127 177 195 218 223 228.0 177 7l 71 77 0.025
410 370,900 732.550 0.16 0.14 000 | 0.00 78 78 85 0.03% 98 9% 3.7 0.1 322 175 190 216 220 2245 173 68 70 75 0.025
420 372,459 733.921 0.16 0.14 000 | 0.00 78 78 84 0.039 93 28 3.6 0.1 320 175 186 214 218 2226 171 69 71 75 0.025
' Conlrol o, P-SSU-0003 {(Dual Train - 5G Emission Calcutalons).xls, Effective dale: 10/38/2004 Paga tof 2 4 - 1 1 80F 4 - *u@ $@




OMMNI-Test Laboratories, Inc.

Wood Heater Test Data - EPA Method 5G

..ﬂ, / /Z 6 /4o

H i .
— 2 Manufacturer: Monessen PM Control Module; Tunnel Vele€int [ 71331  [Rrsec,
Model: Defiant 2N1 : ~ Velocity Traverse Data Dilution Tunnel MW(dry): 2900 IbAb-mole Intial Tunnel Flowe: | 1434 [sefm
Tracking No.: 1534 22 Pl Pt.2 PL3 Ptd PiS PL6 PL7 PLg Dilution Tunnel MW(wvet): _ﬁis: Ihfib-mole Average Tunnel Flow] 1421 |scfin
Project No.:  227-8-39-3 InitiatdP | 0032 | 0.041 0.044 | 0.043 | 0029 | 0.040 0.043 0.041  ["H20 Dilution Tunnel H20: 400 percent Tunngl Area: . 0.1963 fi2
TestDate:  29-Apr-10 Tnitial Temp.| 94 o4 94 94 94 94 94 %4 |oF Dilution Tunnot Static: _ -0.1§7_"H20 Post-Test Leak Check (1) 0.0@5 cfm@"Hg
" Beginning Clock Time: 12:10 Pitot Tube Cp: 099 Post-Test Leak Check (2): 0.06@9 cfm@"Hg
Recording Interval: 10 min. OMNI Equipment Numbers: Meter Box Y Factor: 0.994 (1) 0.996 (2) Fuet Moisture (dry basis %); 19.85
Total Bampling Time: 800 min. . Barometric Pressure: Begil Middle  End  Average Total Particulate (1); 28.8
29.24 293 2933 2931 "Hg Total Particulate (2); 27.6
; |
Particulate Sampling Data Fuel Weight, 1b Wood Heater Temperat'lftre Data, oF Stack
. E,I;‘iﬁf:d ((33:;{2{[?;: g::;i:i;:; Rift‘:f: ]:m R?aT:,]l: If':n Orifice | Orifice N{;:l!‘er M:lzer Mf:;_l‘:c' ME:‘_EIIH?G' 2.':;:2? ],:;:::::;1 PET&J;{;‘B PE?bEXe Sczj!e Weight | Firebox | Firebox | Firebox | Firebox | F ir.ebox Catal.yst Avcraie Stack Filter | Filter Im;?inger Imp.ingcr Ambient Draft Tn,
M @) M @) dH{1) [ dH (2) ) @ o ) “Femp. dp (1) @ Reading [ Change Top Battom Back Lelt Right Exit Surfa?e () Q) | exit(1) | exit(2) H20
430 374,022 735.297 0.16 .14 0.00 (.00 78 78 33 | 0.039 98 99 3.5 -0.05 13 i73 184 214 214 21 9.6: 166 68 70 75 0.023
440 3175.575 736.673 0.16 0.14 0.00 0.00 78 78 83 0.038 9 100 34 0.1 309 170 181 214 211 217.0 164 70 70 77 0225
450 377.129 | 738.043 0.16 0.14 000 [ 000 | 7227 73 32 | 0.033 99 99 3.4 -0.05 302 168 179 211 209 213.8 162 68 70 7 0.023
460 378686 | 739415 0.16 0.14 000 Jooo [ 77 | = 32 | 0.038 99 99 3.3 01 297 168 176 211 204 2i12 159 70 70 74 0.020
470 380.243 740,780 0.16 0.14 6.00 0.00 77 78 82 0.037 101 100 3.2 -0.1 293 168 172 20% 202 208.8, 155 0 68 4 0.020
480 381803 742.157 0.16 0.14 0.00 0.00 7 78 81 0.038 100 104 3.1 -0.1 290 163 169 208 197 205.4 152 67 67 75 0.020
490 383313 743.564 0.15 0.14 0.00 0.00 77 7 i 0.038 96 102 LY -0.05 280 163 167 206 197 204.6] 150 &7 67 15 0.020
500 384.920 744 881 016 0.13 0.00 0.00 77 T 80 0.038 102 26 29 -0.1 296 160 165 203 195 203.8 150 66 66 73 0.020
510 386479 746,255 0.16 0.14 0.00 0.00 77 77 80 0.037 101 101 28 -0.1 297 158 165 199 197 203.2 148 67 67 73 0.020
520 388.020 747.637 0.15 .14 0.00 0.00 77 K1 80 0.036 101 103 27 0.1 202 158 162 197 199 201.6 147 66 68 73 0.020
530 389,595 748.982 0.16 0.13 0.00 000 | 76 77 80 0.0637 102 99 26 -0.1 289 158 160 192 201 200.0 147 6B 68 12 0018
540 391.151 750.349 0.16 .14 0.00 0.00 76 7 80 0.037 101 100 26 .05 287 156 158 188 205 ]98.8i 145 68 68 72 0.018
550 392,709 751.714 0.16 0.14 0.00 0.00 76 77 g0 -] 0037 101 100 2.4 -0.15 276 155 157 185 207 196.01 142 68 68 4 0.015
560 394,269 753.073 0.16 0.14 0.00 0.00 76 77 7¢ 0.0636 102 101 24 0 270 153 155 18] 211 194.0] 140 68 68 74 0.018
570 395.824 754.429 0.16 0.14 .00 0.00 76 77 79 0.037 101 100 23 0.1 266 151 153 177 207 150.8 138 68 68 75 0.018
580 397.382 755.782 0.16 0.14 0.00 0.00 76 77 79 0.036 102 101 23 -0.05 263 151 151 173 201 187.8, 136 68 68 74 0.015
590 398.939 757135 0.16 0.14 0.00 0.00 76 71 78 0.036 102 101 2.2 -0.1 259 147 151 . 168 194 183.8}r 134 68 68 72 0.015
600 400.499 758.497 Q.16 0.14 0.00 0.00 76 77 78 0.036 102 101 2.1 -0.05 259 140 149 164 188 180.0° 134 68 68 T2 0.015
610 402.063 759844 0.16 0.13 0.00 0.00 76 77 78 0.037 101 %9 2.0 -0.1 259 138 147 164 185 1786 134 68 68 72 G.015
620 403.626 761,197 (.16 0.14 0.00 0.00 75 76 78 0.037 101 29 2.0 -0.05 263 138 147 164 [81 1786 134 68 68 72 0.015
630 405.185 762.555 0.16 0.14 0.00 0.00- 75 75 78 0.038 160 92 1.9 -0.1 260 135 146 161 178 176.0 135 &7 67 L 0.015
640 406.743 763.920 0.16 0.14 0.00 0.00 75 75 78 0.036 103 102 1.8 -0.1 258 135 144 161 176 174.8 135 67 67 7l 0.015
650 408.309 765.261 0.16 0.13 0.00 0.00 75 75 78 0.036 102 100 1.7 0.1 258 i35 144 161 174 1744 35 67 67 73 0.015
660 409.871 766.613 0.16 0.14 0.00 (.00 74 75 78 0.037 101 100 1.6 -0.1 260 139 143 163 173 1756 115 6% 67 73 0.015
670 411.428 167.975 0.16 0.14 0.00 0.00 74 75 78 0.036 102 102 1.5 0.1 255 141 143 165 171 175.0 133 67 67 73 0.015
680 412.983 769.325 0.16 0.14 0.00 (.00 4 75 78 0.036 102 101 1.4 -0.1 253 141 143 165 169 174.2 130 69 66 73 0.015
690 414.539 T70.668 0.16 (.13 0.00 0.00 75 75 78 0036 102 100 1.3 -0.1 249 141 141 162 167 172.0 130 66 66 73 0.015
00 416,096 772.010 0.16 0.13 0.00 0.00 75 75 78 0.037 01 99 1.2 -0.1 247 141 139 163 167 i71.4 128 67 67 73 0.015
710 417.650 173346 0.16 .13 0.00 0.00 75 5 78 0.035 103 101 1.1 -0.05 242 141 139 163 165 170.0 128 67 69 7l 0.015
720° 419210 774.692 0.16 0.13 0.00 0.00 73 75 7 0.037 101 99 1.1 -0.05 235 141 139 161 161 167.6 126 657 69 73 0.015
730 420.759 776.032 0.i5 013 0.00 0.00 75 75 77 0.036 102 100 1.0 -0.05 225 39 137 159 15% 163.8 i24 67 67 73 0015
M40 422313 777.385 0.16 0.14 0.00 0.00 75 75 77 0.036 102 101 1.0 -0.05 216 135 137 156 156 160.§ 122 67 67 73 0.015
750 423 867 778.733 0.16 013 0.00 0.00 75 75 T 0.035 103 102 0.9 -0.05 214 137 133 156 154 158.8 122 69 69 73 0.013
760 425428 780.071 0.16 0.13 0.00 0.00 75 75 77 0.035 104 1ol 0.9 -0.05 210 137 1313 154 152 157.2 120 67 69 73 0013
TH0 426988 781418 .16 0.13 0.0G 0.00 75 75 77 0.035 104 102 0.8 -0.05 206 135 130 152 150 154.6 118 66 69 73 0.010
780 428.539 782.752 0.16. 0.13 0.00 0.00 75 75 76 0.035 t03 101 0.8 -0.05 201 135 131 150 148 153.0 116 69 69 73 0.010
790 430.095 T84.095 0.16 0.12 0.00 0.00 75 75 76 0.035 103 101 0.8 0 197 135 129 146 146 150.6 114 69 69 73 0.010
800 431.648 785.435 0.16 0.13 0.00 0.00 5 75 76 0.035 103 10! 0.8 0 #DIV)I 0.010
ArgToul] 125050 jnodis ) o1s | ols | o | oo |18 |15 772022 sz | oums | oo | noom 07, 7///////%/’///7//////52////%7///////%////// #ONIO! 70 6995 | 6988 | #DIvior | #oivio V77 oo
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OMMNI-Tes! Labeoratories, Ing,

Jerais | Final Laboratory Report - Method 5G Dual Traln
R Dilurtion Tunnel Particulate Caleulations

Client Mame:  Movessen Equipment Numbers: — OMMI-00023 Run &; 13
Model; Defiant 31 OMNI-00131 Trmin #: A
Project No.:  227.5.30.3 OMNI-B0342 Date: 424710
Tracking Me.: 1534 V-1
Sample Component Reagent | Filler #f of Weights ]
Probefl | Final, mg Tare,mg  Particulate, mg
A Front filter catch Filter F578 1515 125.2 253
B. Rens filter calel Filter F317 1183 117.1 1.2
. Probe catch FProbe V- To04 T6919.1 1.3
Total Perticulate, mg 288
Componen Eqoations:
A. Fraut filler czich Final {ig) - Tare (mg) = Particulate, mg,
D, Rear filter catch Final {mg} - Tare (mg) = Particulate, mp
. Probe cateh Final (mg) - Tare {mg) = Pacticulate, mg
Analyst: Data: %‘ [ S

Docunest Condrol Mo, PEAY000), Efpclive Dobe, B006

Flurr 13 5G lals (A] FINAL 315

Pag 4ol |




CMMI-Test Laboralorles, Inc,

s 1
| PRINT ; DIl

ution Tunne

eport - Method 5C Dual Traln

articolate Caleulations

Client Name:  Monessen Eguipuent Mumbars: QL0023 Tn #: 13
Modzl:  Defian 2M1 ORMI-0013 1 Train #: B
Project No,:  227-5-39-3 OMMI-00342 Date: 04724010
Tracking Mo 1534 V-1
Snnple Component Reagent | Filter # or Waighis
Probed | Final,mg |  Tare,mg  (Particulate, mg
A, Frond filter cateh Fillar F51% 150.5 125.5 250
B, Rear filter catcl Filler F519 1221 1208 13
C. Prabe catch Probe Y-l To34 1.5 TaR40.2 L3
Total Particalate, mg : 276
Component Tquations:
A. Front filter catch Final (mg) - Tare {mg) = Particulate, mg
B. Rear filter calch Fimal (mg) - Tare {mg) = Particulate, g
. Probe catch Final {mg) - Tare (mg) = Particulite, mg

Dainmr end Gevlpa! Ho. P53 0000, Efpctve Dale BTF006

S A S N /N

Page dof 1 ‘ = 1 !1n£1§&§h:téFEnEm



OMNI-Test Laboratories, Ing.
FUEL DATA

it A s
LR ST L "1&?}'1&5

Model: Pefaad 2 1 .

Project # M N racking #: 15 34

Date: _‘*r'v';/} ¢ Test Crew: L& Run# __ |3
OMNI Eqquipment 10 #: . i
FUEL LOAD PREPARED BY: ja_g{fak, - woestoreet Mibysons 7300 %. 5& <
FUEL: DOUGLAS-FIR SPECIES, UNTREATED, AIR-DRIED, STANDARD GRADE OK BETTER,

DIMENSIONAL LUMBER.

PRE-BURN FUEL 1

MOISTURE CONTENT {METER — - DRY BASIS)

CALIBRATION: Cal Value (1) = 12% Actual Reading (.2

Cal Value (2) = 22% Actoal Reading _ = z.0
Pipes I omaih Nandioos ™
Piece Length DERDINES Aype
[ 1370 24.6 23,6 9.7 zxd
2 1311 233 0 2y 0 EIEY _2xq
3 fi
Lengih of cut pieces: 41 % ¥ inches Pic-Burn Fuel Average Moisture:

Time (clock): 2l <~ Room Temperature (F): 70 °F Initials: Lg =

TEST FUEL
FUEL TYPE AND AMOUNT: 2 x4 _ axq 4
CALCULATERLOAD WEIGHT: 7 ACTUALLOADWEIGHT: __#  (2x4)
. LL!W {4 x 4}
FUEL PIECELENGTH: __ 21 &.(, 2255 Total .
MOISTURE CONTENT (METER - - DRY BASIS)
PIECE READINGS . TYPE
L 202 . ds.b Loy = . S0
2 2edbs _Lg_lﬂ_ . L R __il.L
3 iﬂ-ﬂ tﬂ._'},_ A P Sy
: VS Y 5 77NN & /. S xey
] . ¥
? —
s e e e ——
9
‘10

OVERALL TEST FUEL LOAD MOISTURE AVERAGE: _ |9.¥5 %

Time {clock): &Y 5 Room Temperature {F}:.EtE____- Initials: 4:“_'{"‘

Technician signature; //:,:"V(d | Date: “'f/g /(a
. o

4-1230F 4-165
Conitrol No. P-SFB-0007 doc, fiffective date: 03/08/72005 ; ' Page 1 of 1



OMNI-Test Laboratories, Inc.

Client: pdonesten
Model: Defbat 2
Project #: 222-5-71-1
Tracking #. (5734 _
Run, #: 13

Test Crew, ——

Run Notes

Dat&: ‘{/z ":'f{ﬂ

OMNI Equipment ID #(s):

PREBURN

DESCRIBE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW:
(SETTINGS MUST BE ACCURATE AND REPRODUCABLE)

PRIMARY:

SEGONDARY: v/

TERTIARY: {

FAN: orF

PREBURN SETTINGS AND ACTIVITIES

FAN ADD ADD
AIR (THERMO) CHANGES 1 : RAKE
TIME oy e SETTING | FUEL | FUEL COMMENT
PRIMARY/SECONDARY/TERTIARY CHANGE | +wWT. | -wr. COAL
o — Tese  Seff) —
== =]
&1 X, —
jse Ho——
165 —t—— Test S, Fuel o~ -, —
JEST
TEST FUEL CONFIGURATION S8KETCH . START UP PROCEDURES
(IMDICATE VIEW ANGLE) BYPASS:  — A T <t
FUEL LOADING | m ¢
5l Yo DOOR: ek +_M..1 auu_a
| PRIMARY AIR: Tgh setding @ guia, ne chénge
) OTHER: ¢ ?\f{/ﬂ-
e - )
DESCRIBE OR SKETCH TEST SETTINGS BELOW: .
(SETTINGS MUST BE ACCURATE AND REPROBUCIBLE)
PRIMARY: SECONDARY: N/A
’ -
v / . i i
\ bk TERTIARY:
L
| —ﬂ\ FAN: o E

"'A/“ B Date; __%t-%@:__

4-~1240F 4-155"

Technician signalure; -

Conlral No, P-SFAK-0007.dos, Effaciive date: 05/08/2008 © Pagefof1



OMNI-Test Laboratories, Inc. o
Supplemental Data EPA 5G/5H

Client: {fasen
Model: Defa.t 201
Project #: 22y-s-34-1

4 _;"'t-*-I/ (e

Date:

Tracking #; (g 34

Test Crew:
OMNI Equipment #(s):

<

Run#: 13 Booth:

Start Time: j2.:10 g Stop Time:_J: 32 Am

Gas Analyzer Train Leak Check:

“Sfack: Diltition Tunnel {Method-5G.Gnly):
Initial: Initial:

1 Final: Final:

Calibrations; Span Gas COy: (07 _ I COL(DT):
Nz Span | Nz Spap—"N,Span | Nz Span | N; Span | N, Span | N; Span
Time o
0, /
CO, /'/’
co (
Oz (DTN
H“‘-—_ e
Stack Diameter (inches); 4 , i
Air Velocily (ftUmin).  Initial: _<s© Final: _ €5®
Scale Audit (Ibs): Pretest: _jo.0 Post Test: (0.0
Induced Draft; o %Smoke Capture: (oo %
Pitot Tube Leak Test: Pre: 0.0 @ 2.8 Post oo @ 3.0
Flue Pipe Cleaned Prior to First Test in Series: Date: :_"'"q. Az Initials: €
Initial Middle Ending

Pb (in/Hg) 29,219 29.%0 2.%.53

Room Temp (°F) v 75 79 | 75

“Technician éignature: W Date: ‘f/ 2.4 / e
T "
&_1250?4-155

Canlrol Np. P-SFAD-0008.dos, Effective dale; 05092008 Page 1 ol 1




Model: Defiant
Monassen Hearth Suslens
F.Q Box 504

RBethel, VT 05032

Run 14

OMNI-Tast Labaratorles, fne. 4-126 of 4-155
Crrsificeion Trt Report deted Soose 30 Vorud 385 Hoers Fifest Testing\Whane st 2275394 Moswesaon New Versont [WonCagf\ 337 5503



OMNI-Test Laboratories, Inc.

Wood Heater Test Data - EPA Method 5G

Manufacturer;
Model:
Project Na.:

Tracking Nao..

Rum
Test Date:

Monessen
Dafiant 2M1
227-5.30-3
1534

14
04530410

Burmn Rale

Average Tunnel Temparaiue

1.61 kgthr dry

109 degrees Fahranhel

Average Gas Valocily in Dilution Turnel - va 13.% feolisecond
Averapo Gas Flow Rate in Difutlen Tunnel - Qsd A3G0.6 dsclinour
Auarage Dalla p 0.038 inches H20
Avarage Delta H 0.00 Inches H0
Tolal Time of Tesl 340 minutes
AVERAGE SAMPLE TRAIN 1 SAMPLE TRAIN 2
Total Sample Voluime - Vin 50,85 cubic fea! 53.86  culbic feel 47.84 cublc fasl
Average Gas Meter Temperalura 78 degreas Faheenheit 79 degrees Fahrenheil 80 degress Fahrenheil
Tolal Sampla Volume (Standard Conditions) - Vimsid 488 dsel 1.5 dst 45.7 dsct

Total Particutates - mn 23 my 1.9 mg
Faricutate Concenlralion {dry-standard) 0.00004 grams/dacl 0.00004 grams/dscl 0.00004 gramsfdscl
Parfculale Emisslon Rale 0.34 gramshoiy 0.24 gramsfhour 0.35 gramsfhour
Adjusied Emissions 0.76 gramsthour 0.75 gramshour 0.78 gramemhour
Difference from Average 0.01 gramshour 0.01 gramsfhour
7.6% of the average emission rale 0.04
Walghled Averaga Emisslon Rate Limit 4,10 gramsfiour
7.6% ol Ihe welghted gvarage emission rata limil 0.21
Results Are Acceptable

4-1270F 4-156

TerhEn FS IS i Tt - B Eranie Sviidieod e, D de's S0REKG Fage 1ot 1 H_\mHiﬂ:




OMN!-Test Laboratories, Inc.

Wood Heater Test Data - EPA Method 5G
Run:. 14 ' B Signatore/Date: Z é/ 1// 1,()
Manufacturer:  Monessen . PM Conirel Module: i Tunnel Yélocity: 13.53  |fifsec.
Maodet:  Defiant 2N1 Velocity Traverse Data Dilution Tunne! MW(dry): 2900 Ibb-mole : Tntial Tunnel Flow: | 144.1 [scfin
Tracking No.: 1534 07777 P Pt.2 Pt3 Pt4 PtS Pi6 PL7 P8 Dilotion Tunnel MW(wet): 2856 lsib-mole Average Tunnel Flow| 1393 |[sefm
Project No..  227-5-39-3 Initial 4P | 0.031 0.042 0.047 0.042 0.032 0.044 0.045 0.042 ["H20 Dilution Tunnel H20: 400 percent ) Tunnel Area: 0.1963 ft2
Test Date;:  30-Apr-10 Initial Temp.| L0 110 110 110 110 (4 {1] 110 110 of Dilution Tunne! Static: -0. EI_ *H2O Post-Test Leak Check (i) 065 cfin@"Hg
Beginning Clock Time: 16:20 ; Pitot Fube Cp: 0.99 Post-Test Leak Check (2): 0.0@% cfm@"Hg
Recording Interval: 10 min. OMNI Equipment Numbers: Meter Box Y Factor: 0894 (1) 0996  (2) Fuel Moisture {dry basis 36) 19.87
Total SBampling Time: 340 min, . Baremetric Pressure: Begi) Middle  End  Average ‘Total Parliculate (1): 2.4
—295? 2034 2937 2935 "Hg Total Particulate (2): 1.9
- .
. Paficulate Sampling Data - Fuel Weight, 1b Wood Heater Tempcgl:tlre Dala, oF Stack
Glapsed | Gas Meter | Gas Meter Sample Sample . . Meter | Meter | Meter Vac. | Meter Vac. | Dilution | Ditulion | Pro. Rate | Pro. Rate . . . . . . : , . . .
Ti?‘ne Cubic Feet | Cubic Feet | Rate, ]:f‘m Rate, I::1'n1 2;;12?;: g{ ;[E;; ol oF In. Hg. In. Hg. Tuomet | Tumnel | (10%). | (10%) Rzac;:ig g::::; Fl'}eub;x f];;::;o n:( F;z:f(x F]]l;l;‘ox F;{;:::x Cf;:ili{ st g:fg E‘f Stack Fellt;er F(lg; ' I::E:T‘;';r ]:;]ﬂ'g;r Ambient D:g Oln.
) 2 (1) @ O] o ) Temp. dr (H (2) i
0 aess | wsas0 74 o (oo | ] w 10| 004l T 21 V777 4s6 222 345 326 306 334 | 304 | 0 [ » 76 0.040
10 433,183 786,903 0.15- ¢ 01§ .00 0.00 78 79 107 0.038 95 i04 212 -0.95 360 215 139 295 282 208.2 384 6 76 76 0.050
20 434.810 788336 Q.16 0.14 0.00 0.00 78 79 117 0.038 104 103 266 -1.15 165 211 382 267 258 296.4 473 78 73 78 0.080
30 436.409 789,753 0.16 0.14 0.00 0.00 18 79 121 0.038 102 102 193 -13 423 202 44t 250 245 3i3.2 495 80 80 78 0.060
40 437998 791.160 .16 0.14 0.00 0.00 8 80 125 0.039 101 100 17.8 -1.5 487 197 479 242 238 128.4 509 9 (i 75 0.063
50 439586 792,567 0.16 0.14 0.00 0.00 79 80 129 0.039 101 101 16.2 -1.55 hET| 193 507 242 242 3430 537 - 82 82 7 0.065
60 441,167 793972 0.16 0.14 0.00 0.00 79 &0 129 0.040 99 99 14.6 -1.6 535 191 524 247 260 3514 537 82 82 735 0.065
70 442746 795374 0.16 0.14 .00 0.00 79 80 132 0.040 99 99 130 -1.65 546 193 540 254 284 353.4 561 g2 82 76 0.070
80 444,324 796,785 0.16 0.14 0.00 0.00 79 80 131 0.040 99 100 Th4 -1.55 367 191 554 260 36 g 552 84 84 s 0.070
90 445,906 798.229 0.16 0.14 0.00 0.00 79 81 127 0.040 99 102 10.1 -1.35 - 593 189 559 266 336 | 3884 531 84 &2 75 0.070
100 447 487 799.578 0.16 0.13 0.00 0.00 70 81 126 0.040 99 95 88 -1.25 606 188 552 273 347 393.2 5o 34 &4 75 0.070
110 449.068 800.979 0.16 0.4 .00 (.00 79 gl 123 0.038 101 101 1.7 -1.15 614 188 541 281 355 1558 500 82 82 5 0.065
120 450.645 802,381 0.16 0.14 0.00 0.00 79 81 120 0.037 102 102 6.7 .95 608 189 527 288 362 394.8: 477 82 82 75 0.065
130 452226 803.733 0.16 0.14 0.00 0.00 9 81 118 0.039 100 99 59 -0.85 586 188 507 292 366 3878 459 82 82 75 0.063
140 453815 805.190 0.16 .14 0.00 0.00 19 81 144 0.038 101 101 52 -0.65 578 189 486 299 369 184.2 434 80 82 76 0.060
150 455400 806.598 016 0.14 0.00 0.00 79 81 111 0.038 101 100 43 -0.45 567 189 462 299 366 376.6 408 80 80 75 0.060
160 456984 808.003 .16 0.14 0.00 0.00 79 81 108 0038 | 6o 100 4.3 0.5 561 188 438 im 362 370.0 390 79 82 15 0.055
170 458.564 §02.40% 0.16 Q.14 0.00 0.00 79 80 106 0.038 H0 100 39 0.4 539 188 416 305 355 360.6 377 19 81 15 0.033
180 460.155 810.815 0.16 0.14 0.00 0.00 79 80 04 0.038 100 100 35 -0.35 524 188 396 309 348 3510 159 77 79 75 0.050
190 461.739 812220 Q.16 0.14 0.00 (.00 78 80 103 0.038 100 100 32 -03 500 186 174 3 339 2.0 339 79 79 75 0.050
200 463.324 813.626 Q.16 0.14 0.00 0.00 8 80 100 0.036 102 102 310 025 478 184 353 309 33! 3310 322 T 79 75 0.050
210 464.917 815036 Q.16 0.14 | 0.00 0.00 8 79 99 0.036 103 103 27 -0.25 463 179 33 302 324 3198 307 16 79 74 0.048
220 466.509 816.443 0.16 0.14 0.00 0.0¢ 78 ri 98 0.037 101 101 2.5 -0.2 450 17% 313 300 1z 3118 298 76 78 T4 0.045
230 468.093 817,849 0.16 0.14 0.00 0.00 78 79 97 0.036 102 102 23 0.2 441 177 298 295 313 304.8. 289 6 73 M 0.043
20 469632 219.256 0.16 0.14 0.00 0.00 78 79 97 0.015 104 104 21 0.2 438 i83 - 284 295 - 310 302.0 284 16 80 78 0.043.
250 471270 820.655 0.1a6 0.14 0.00 0.00 8 79 o7 0.038 i00 99 1.9 0.2 436 187 2713 293 304 2986 276 16 80 78 .040
260 472 848 822.049 0.16 ¢.14 0.00 0.00 78 79 96 0.037 100 100 1.6 -0.3 451 187 265 291 304 2996 267 76 80 K 0.038
270 474.483 823.456 0.16 0.14 0.00 0.00 78 79 ’ 96 0.037 104 101 14 -0.25 462 187 259 289 306 300.6 263 18 80 78 0.038
280 476.028 §24.863 015 0.14 0.00 0.00 78 75 95 0.036 9% 102 12 -0.2 464 189 252 289 306 300.0 263 78 80 76 0038
290 477.613 826.265 0.16 014 0.00 0.00 79 80 95 0.036 02 101 1.0 .2 463 187 248 291 306 299.0 261 7% 81 78 0.035
0 479.197 827670 0.16 0.14 0.00 0.00 79 79 94 0.036 102 102 0.7 0.25 460 189 243 291 304 2974 256 16 80 76 0.038
10 480.785 §29.071 0.16 0.14 0.00 000 | 79 80 94 0.036 102 101 0.5 -02 456 192 24) 291 302 2964 254 76 80 76 0.035
320 482.374 830474 0.16 0.14 0.00 0.00 79 80 93 0.036 102 1H 03 -0.2 447 192 237 291 300 293.4 252 76 81 76 0.038
130 483.963 831.877 0.16 0.14 0.00 0.00 79 80 93 0.036 102 101 0.1 0.2 419 192 235 289 295 ) 2800 248 76 80 16 0.035
340 485.547 833.286 0.16 0.14 0.00 0.00 79 80 23 0.036 102 102 0.0 -0.1 425 191 230 286 291 284.6 243 76 80 6 0.035
> s 7 4 v ” ’ - o
AvgTota| 53862 | 47836 0.16 ols | 000 | 000 |10 |mas 770777 % wsst | oon | wost | 1ese 777 A 7 77, 4o 2 146 | o [wowin | sowio B0 oos)

Control No. P-5SL-0003 {Dual Train - G Emission Caloulations) xis, Effective date: 10/19/2004 Page 1 of 1 4128 90F 4- TRu§ 1§ 56




OMNI-Test Laboralories, Ing,

Final Laboratory Report - Methad SG Dua! Tyaly

PRINT
L J Dilution Tunnel Particulate Calculations
Chicnt Mame: Monessco Equipment Mumbers; OMHI-00023 Rum #: 14
Mo Lilblr oL == W
Model: Defiaat 2N1 OMNIE-0013] Tmin#: A
Project No.:  227-8-39.3 = OMNI-00342 Dale: _ 04730010
Tracking No.: 1534 V-1
Sample Compagent Reagent | Filter # or Weights ]
Probe # | Final, mg Tare, mig icitfate, mg
A. Froat filter gatch Filter F520 1183 o4 19
B. Reer filter catch - Filter Fi2i 1252 1250 0.2
2, Probe catch [robe YC-H 693003 693003 0.0
Tolal Particulate, mg : 21
| Component Equalizns:
A, Pront filter catch Final (ig) - Tare {mg) = Panticulate, mg
B. Wear filter catch Final (g} - Tare (mg)= Pa.rlh;ull.!)nI mg
. Probs catch Final {mg} - Tm{mﬂ = Particulete, mp

Analyst: - ’—A Date: _ {gpg,.,

4=1290F 4-1565
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OMNI-Test Laboratories, Ine,

@m Final Laboratory Report - Method 5G Dual Train
S Dilution Tunnel Particulate Cale ulations
Client Name:  Monessen Fquipment Numbers: — OMNI.0G023 Run #; 14
Madel: Erofant 781 OMNI-00131 Train #: B
Praject No.:  227-5-19.3 OMNI-00342 Dater 0430510
Trecking No.: 1534 e VC-1
Sample Component Resgeot | Filler ff or Weights 1
Probe#f | Final, mg Tare, mg ticulate, mg
A, Front fillér catch Filiee F522 1224 1210 14
B. Bear filier carch Filer F523 HLy 1S 0z
. Probe cateh Probe Y-l 710180 11913 03
Tolal Particulate, mg ; 1.9
Compeaent d Eauationg: ]
A, Front filier catch Final {mg) - Tare () = Particulaio, my
B. Rear filter calch Final {mg} - Tare {mg) = Particulaia, myg
C. Prabe catch Final {ta g) - Tare (mg] = I"arl:ﬁnul_lt:.l mg

Analysi: w'ﬁ;': : Date: é 2/ Y

4-1300F4-158
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OMNI-Test Laboratories, Inc,

FUEL DATA
Client: [Lonesseun. : ' :
Model: Defbent 281
Project #: 26743 Tracking #: 1534 ' C. ‘ .
Date:_4/42/10 Test Crew: <\ Rontt: )4 .
Ot Eqmpmcnl 1D #: Mg ~inq y i
FUEL LOAD PREPARED BY: Rakgh. ' Jlwerstons o wmoicpn. b J ¢
FUEL: DOUGLAS-FIR SPECIES, UNTREATED, AIR-DRIED, STANDARD GRADE;}_Z BETTER,
DIMENSIONAL LUMBER.
PRE-BURN FUEL
MOISTURE CONTENT (METER - - DRY BASIS)
CALIBRATION:  Cal Value (1) = 12% Actual Reading_ 12.0 %
Cal Value (2) = 22% Actual Reading _22.0 8%
Piece Length eadings > Type
1 Iz Bs  2s¢ a9 204
2 (I . 2.0 205 22,0 254
3 2.3 it .o 24y 3.0 2t

I.:nglhuf‘mltpiecm:ﬂ&_iucﬁwq- =% Pre-Burm Fuel Average Moisture: 245 %~ 22, % Q‘_}LH)

Time (clock): 9232 Awy Room Temperature (F): 22 =F  Initials: A

TEST FUEL
FUEL TYPE AND AMOUNT: 2x4 Q 4 x4 1
CALCULATEDLOADWEIGHT: ' ACTUALLOAD WEIGHT:; & (2% 4)
. 22 b5 {4 x 4)
FUEL PIECE LENGTH: __ 2| &;Lﬂ . 22,69 Total |
PIECE READINGS IYPE
r o . 2oy 9.4 “4x i
2 223 _ass . iE .
3 (4.1 by 17-% '_-ixy__
4 9.9 . 2o, 24 .5 e
i 5 - —
& £ ST —
7 i FE==
8
Yy
‘10 ir
OVERALL TEST FUEL LOAD MOISTURE AVERAGE: 1987 %
Time (clock): e ‘E'l Room Temperature (F): 72 :!:_- Initials: J‘C*

Technician signature; %&‘ . Date: ";/ ?5;/;9

4«1340F 4-158
Control No. P-SFB-0007.doc, Effeciive date: 05/08/2008 . - Page 1 of 1



OMNI-Test Laboratories, Inc.

Run Notes -

. Client: Moqegee ;

Model! Defit 201

Project #: MT’!' 3 -

Tracking #:- js =+ .
- Rundt-__ 4 Date: _ /4o /o

Test _Crew X 2

OMNI Equipment 1D #(s): - _

' PREBURN

DESCRIBE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELDW
(SETTINGS MUST BE AGGURATE AND REPRODUCABLE)

b })

Panieal Ma PLCEQYANT e Effarlben dala 505000

PRIMARY: SECONDARY: 1*-}/ A
Ko g TERTIARY:
|- I < - 3
j FAN: OFF
PREEURN SETTINGS AND AGTNI‘TIES
FAN -~ [ADD | ADD |- ... _ :
; "AIR {THERMG} CHANGES : RAKE
TIME SETTING | FUEL | FUEL | COMMENT
PRIMARY/SECONDARYITERTIARY | Spanae | puss [ Tus COAL g
° 'F_"'h'"——"—-!T —
g ek _ io-H-I"«-) = ; . X
) : X -
3 BEAS —x .
(67— - T
-4 : e X
24 ———"Téut Fuel On —— <X
z . - TJEST : ’
TEST FUEL CONFIGURATION SKETCH _ START UP PROCEDURES
{INDICATE VIEW ANGLE) BYPASS: B <er - .
- FUEL LOADING, D co <
: s Vit Doclh ﬁ -ﬂ' :
j ‘-—-J PRIMARY AIR: .5,;: -_u[-&g’
- ’ : : OTHER: ~ :
DESCRIBE OR SKETCH.TEST SETTINGS BELOW: B
. (SETTINGS MUST BEMCUHATE AND REFRODUGlBLE] i
| PRIMARY: . _ SECONDARY: ___ W /A
v ] ’ 1v)
- I . .
o TERTIARY: _
! e 1 . \P”
B < Vi
Technician sigrja{ure ﬂﬁ Date: ‘f/ 3“%‘0
' 4- 1359r4 168
Pana-T nf 4



OMNI-Test Laboratories, Inc. _
Supplemental Data EPA 5G/5H

Client: Morecsen

Model: m&ﬂf 2N

Project #: 227-5-39-3  Tracking#: 1534

Date: _ 4/ 1.-=_/ ie Run#: J ¢  Booth:

Test Crew: AL~ | Start Time: 420 P Stop Time:_totop P
OMNI Equipment #(s): .

Gas Analyzer Train Leak Check:

Stack: —— G Only):
Initial:
Final:
Calibrations: Span Gas COq: CO,(DT):

Nz Span | Nz Span] "N2 Span | N2 Span | NaSpan | No Span Nz Span

Time / , B

O,
O, //

Nis

co [ |
co,®T) | \_ )
Stack Diameter (inches). 4 _ .
Air Velocity (fimin):  Initial; _<s® Final: _<%™
Scale Audil (Ibs): Pretest: _jo,00 Post Test: _ (.00
Induced Draft: o %Smoke Capture; [+ %
Pitot Tube Leak Test: Pre: _0e @ .o Post oo @ 4.l .
Flue Pipe Cleaned Prior to First Test in Series: Date: _4/ig/, = Initials:__ £C
: Initial Middle - Ending
Pb (inHg) 2738 | 29,3¢ 2937
Room Temp (F) | v Rs~ 76 & ¥ 3R 9 op

' Technician signature: e - Date: __*/ ?'% =

Conlrafl Np. P-SFAQ-0008.doc, Effective dale; DSGS/2008 Page 1 of 1



Mesdel: Deflant
Manessen Hearth Systerns
P.O. Box 500

Betlel, ¥FT 05032

Run 15

CMNI-Test Laboratories, hic, 4-137 of 4-155
Cerifficanion Test Rapoed dated fave 3010 Vo a8 aers Fitea Fentg'Monsrent 237-8-30-3 Afwsrsven New Vremord (Non-Coaf 227-5:39-3



OMUI-Tast Laboratories, ne.

Wood Heater Test Data - EPA Method 5G

Manufaclurer;
Model:
Preject Mo,
Tracking No.:
Run:

Monessen
Defiant 2N1
237-5-39-3
1534

15

Tesl Date:  05/04/10

Burn Rata 0,87 kgihr dry
Average Tunnel Temperatung 41 degreas Fahrenheit
Average Gas Valocily n Difullion Tunoe! - vs 13.8 feptfsocand
Average Gas Flaw Rale in Dilulion Tunred - Cad 83070 dschhour
Average Della p 2.041 Inchas H20
Avarape Delta H 000 Inches H20
Total Tima of Test 560 minulss

AVERAGE SAMPLE TRAIM 1 SAMPLE TRAIN 2
Totel Sample Vaolume - Vm 80.29 cubic fest 8566 cublc fael 7492 coble fest
Avarsgo Gas Meler Temperalure 76 degmes Fahrenhell 76 dsgrees Fahrenhel 78 degrees Fahreshal]
Total Sample Voluma (Standard Condiffons) - Vmstd 78.3 dscl B83.5 dacf 73.1 dscf
Total Particulates - mn 11.8 mg 11.5 myg
Particulate Concantralion {dny-standard) 0.00015 gramsidscl D.L0014 gramsidsct 00016 gramafdsct
Particulate Emisslon Raln 1.32 gramafMour 1.24 grams/Mour 140 gramshour
Adjusted Emissions 2.20 gramsfhour 217 gramsfhour 241 gramsfour
Difference from Average . 012 gramsihour 0,12 gramsihour
7.5% of the average emission rale 047
Walghted Average Emission Rate Limil 410 gremshour
7.5% of the welghled average emlsshon rate llimli 031

Tl B BUROOE P i B Defidon Diedadoad s, TFecon dre. S9R0D

Results Are Acceptable

Paga §411

4-1380F 4-155

R 15 -0 Wirkiobs




OMNI-Test Laboratories, Inc.

Wood Heater Test Data - EPA Method 5G

S— / 4 L/4

Run: - - i . -
: = Manufacturer:  Monessen PM Contro! Moedule: ___ Tunnct Velocity: 13.79  |fsec.
Medel: Defiant 2N1 _ Velocity Traverse Data Dilutien Tunnél MW(dry): 29,00 hb-mele Intial Tunnel Flow: | 1419 [schin
Tracking No.: 1534 ] Pl Pt.2 PL3 P4 Pts PL6 Pt7 P38 Dilution Tunnel MW(wet): E i_S_ﬁ_ IbAb-mole Average Tunnel Flow§ 1485 Jscfin
Project No,;  237-8-3%-1 Tilial dP_| 0.026 0.042 | 0044 0.040 | 0.028 0.041 0.046 0.040  *H20 Dilation Tanne! H20: 4,00 percent Tunnel Area: 0.1563 fi2
Test Date:  04-May-i0 Initial Temp|] 101 101 101 101 101 101 101 101 oF Dilution Tunnel Static: -0. _1|40 "H20 Post-Test Leak Check (1): 001 @ 4.5" cfm@"Hg
Beginning Clock Time; 03:15 Pitot Tube Cp: 0,99 Post-Test Leak Check (2). 000 @ 7.5" ofin@"Hg
Recording Interval: 10 min. OMNI Equipment Numbers: Meter Box Y Factor: 0.994 {1) 0.996 (2) Fuel Moisture (dry basis %): 22.05
Tolal Sampling Time: 580 min. Barometric Pressure: Begin  Middle  End  Average Total Particulate (1) t1.6
28.72 2976 298 2976 "Hg Total Particulate (2): 1L.5
Particulate Sampling Data , Fuel Weight, Ib Wood Heater Temperatyre Data, oF Stack
E,];li?nszd g‘;il::f;':; gs;i:d;:; Rsaft':ilt‘":m Rsaat‘:,]]::il":n Qrifice | Qrifice M:It:er M:It?er M;tler“\;ac M;rl::_[‘:c' [;.Il]!:::[;? [;.]‘T:r:[;:l PEbe;ste Pgbg,ste Scai_e Weight | Firebox | Tirebox | Firebox | Firebox Firf:hox‘ Calal.yst Averape Stack Filter | Filter [m?inger ]mp.inger An;bient Draft In,
M @ ) @) dH (1) | dH (2) o @ m ) Temp. dp Mm @ Reading Cha.nge. Top Boltom Back Left Right Exit Surfagc {1y (2) | exit(i) [ exit(2) H20
0 486291 | 833975 777077/ om0 o | 15 | 06 2.6 101 10038 e s U7 a 237 334 282 295 334 | 304 | 2 | m 76 0.040
1 487.850 835.330 0.16 0.14 0.00 | 0.00 76 74 0.6 2.6 95 0.040 108 108 21.7 -0.85 130 230 317 263 272 2824 282 74 7 76 4039
20 489.360 §36.620 0.15 0.13 000 | 0.00 71 71 0.6 -2.6 98 1.040 105 102 21.4 .25 .285 222 322 237 243 262.8 346- 75 75 17 0.045
30 490.850 §37.910 0.15 0.13 000 | 0.00 71 71 0.6 -26 100 0.042 101 100 20.5 0.8 . 264 214 350 220 233 256.7 179 77 75 77 0.050
40 492,331 839.195 0.15 0.13 000 | 0.00 71 71 -0.6 -2.6 103 0.042 101 160 19.9 -0.7 262 206 388 208 221 25740 407 75 75 77 0.050
50 493 817 $40.460 0.15 0.13 0.00 | 0.00 77 11 -0.6 -2.6 105 0.042 101 98 19.0 09 269 199 418 197 215 259.4 421 78 TR 18 0.053
60 495.297 841.740 Q.15 0.13 0.00 | 0.00 78 78 0.6 2.6 105 0.042 100 99 18.1 -0.9 299 193 436 193 210 266.7 410 77 77 5 0.055
70 496.769 843.020 0.15 0.13 000 | 0.00 77 79 0.6 2.6 107 0.042 100 99 17.1 -] 319 189 444 193 210 271.0 425 73 78 78 0.055
30 498.253 844.296 0.15 0.13 0.00 | 0.00 78 80 -0.6 2.6 107 0.042 101 99 16.1 -t 349 184 449 195 215 278.4 423 78 78 75 $.055
90 499,720 845.580 0.15 0.13 000 | 0.00 78 80 0.6 26 107 0.044 97 91 15.2 -0.9 373 182 453 195 219 2844 425 77 11 15 0.055
100 501,189 846.850 0.15 0.i3 000 | 0.00 Ti 80 0.6 -2.6 104 0.044 97 97 141 -1.1 392 130 455 199 225 2902 429 77 77 13 0055
113 502,661 848.142 0.15 0.13 0.00 | 0.00 77 i 0.6 -2.6 104 0.042 160 100 13.3 -0.8 411 179 456 205 238 297.2 424 77 77 72 0.055
120 504,140 849.415 0.5 0.13 0.00 | 0.00 76 78 .06 2.6 108 0.042 100 99 12.3 -1 412 176 454 206 243 298.2 423 76 76 72 6055
130 505.618 850.720 0.15 0.13 0.00 | 0.00 76 78 0.6 2.6 101 .044 98 99 114 0.9 425 176 456 210 252 303.8 423 76 76 7l 0.055
140 507.095 852.002 0.15 0.13 0.00 | 000 75 77 -0.6 2.6 101 0.042 100 9% 10.6 -0.8 440 174 451 215 264 308.8 403 75 75 71 0.055
150 |- 508.560 853.2%0 0.5 0.13 0.00 | 0.00 77 77 -0.6 2.6 100 0.042 99 100 9.7 -0.9 446 175 433 220 277 3102 150 75 75 71 0.054
160 510.037 854 580 0.15 0.13 000 | 0.00 75 77 -0.6 26 98 0.042 100 100 9.1 -0.6 442 177 422 227 288 3112 183 75 75 7l 0.054
170 511.522 855.875 0.15 0.13 000 1§ 0.00 74 77 -0.6 -2.6 98 0.042 101 100 84 0.7 435 179 413 231 294 3104 372 75 75 72 0.051
180 513.015 857.180 Q.15 0.13 0.00 | 0.00 74 76 -0.6 -2.6 98 0.042 101 101 7.8 .6 435 181 402 23 300 3102 367 74 72 70 0.051
190 514.4%3 858.460 0.15 0.13 0.00 | 0.00 74 76 0.6 -2.6 98 0.040 103 102 7.2 -0.6 437 i85 395 235 302 3 10.8;F 363 74 72 72 0.051
200 515.965 §59.750 0.15 0.13 0.00 | 0.00 74 76 0.6 2.6 98 0.042 100 100 6.6 -0.6 435 188 389 237 304 3106 159 rs) 74 72 0.050
210 517440 861.031 0.15 0.13 000 | 0.00 76 76 0.6 2.6 95 . | 0.042 100 99 6.2 -0.4 430 185 380 241 302 3076 352 74 72 72 0.050
220 518.925 §62.320 Q.15 0.13 0.00 | 0.00 74 76 0.6 2.6 97 0.040 103 102 5.8 0.4 423 185 373 239 300 3040 350 74 72 72 0.048
230 520.401 §63.605 0.15 0.13 0.00 | 0.00 74 76 0.6 2.6 95 0.040 102 102 5.5 0.3 419 183 167 241 297 jol4 17 74 72 72 0.046
240 521.875 864.891 0.15 0.13 000 | 0.00 7% 15 -0.6 2.6 92 0.042 99 99 5.2 -0.3 406 184 347 241 293 2942 Jol 71 ! 7 0.045
250 523.355 §66.190 0.15 0.13 0.00 | 0.00 73 75 0.6 2.6 90 0.042 100 100 49 0.1 395 180 323 238 288 284.8 284 71 71 i 0042
260 524 831 867.490 0.15 0.13 000 | 0.00 Bl 75 -0.6 -2.6 90 0.040 102 103 4.1 -0.2 184 180 303 238 284 2718 269 71 71 71 0.040
270 526,305 868.775 0.15 0.13 000 | 0.00 73 5 -0.6 -2.6 88 0.042 59 99 4.5 0.2 373 176 286 236 278 269.8 254 71 7l 7l 0.039
280 527780 $70.065 0.15 0.43 0.00 | 0.00 74 76 -0.6 -2.6 88 0.040 102 101 43 0.2 367 183 271 237 273 266.2 24t 72 72 i) 0036
250 529.255 871.348 0.15 0.13 0.00 | 0.00 16 76 0.6 -2.6 86 0.042 9% 98 42 0.1 360 185 258 234 267 260.8 230 72 72 4 0.035
300 530.730 872.635 0.15 0.13 0.00 | 0.00 76 76 0.6 2.6 86 0.04¢ 101 10} 4.0 -0.2 354 185 2438 233 261 256.2 226 72 72 74 0.034
310 532.198 873.920 0.15 0.13 000 | 0.00 76 76 -0.6 2.6 87 0.040 101 101 3.9 -0.1 46 183 239 231 254 250.6 218 72 72 74 0.033
320 533.670 875.200 0.15 013 000 | 0.00 76 76 0.6 2.6 87 0.040 01 101 38 0.1 337 179 230 226 246 243.6 211 72 12 74 0.030
330 535.150 876.485 G.15 0.13 0.00 | 0.00 76 76 0.6 26 85 0.040 10t 101 3.7 0.1 328 179 222 224 239 2384 207 72 72 74 0.030
340 536.625 877.770 0.15 0.13 000 | 0.00 72 72 0.6 -2.6 85 0.040 102 102 17 0 324 177 215 220 233 233.8 200 72 72 74 0.030
350 538.095 879.060 0.15 0.13 0.00 | 0.00 76 76 0.6 -2.6 B85 0.042 98 99 16 -0.1 313 172 209 220 228 228.4 198 72 72 74 0.02%
360 539.570 880.352 0.15 0.13 0.00 | 0.00 76 76 0.6 2.6 85 0.042 29 99 33 0.3 362 173 205 218 222 224.0 198 72 72 M 0.027
370 541.048 881.650 0.15 0.13 000 | 0.00 6 76 0.6 2.6 83 0040 101 102 3.1 -0.2 302 170 203 216 216 221.8 203 2 70 74 0.026
350 542,520 882.950 0.15 0.13 0.00 | 0.00 % | 76 0.6 -2.6 85 0.040 101 102 2% -0.2 308 170 207 218 211 2228 213 72 72 LG 0.026
390 | 543994 | 884245 0.15 0.13 000 [ o000 1 76 | 76 -0.6 -2.6 85 | o040 [ 101 102 27 02 322 173 214 218 209 2272 218 72 72 4 0.026
400 545.472 885.550 . 0.15 0.13 000 | 0.00 76 76 0.6 -2.6 B85 0.040 161 102 25 02 333 173 216 220 211 2306 220 12 72 74 0.026
410 546.948 886.848 0.15 0.13 0.00 | 0.00 77 71 0.6 2.6 8% 0.040 101 102 2.3 0.2 339 177 220 222 216 234.8 220 72 72 4 0.027
420 548.430 §88.162 0.15 0.13 000 | 0.00 76 76 0.6 2.6 85 0.042 99 101 22 -1 339 179 220 220 218 2352 220 72 70 75 0.029
Control Mo, P-§5U)-0003 (Dual Trsin - 56 Emission Caloulations).¥s, Effective date: 10/18/2004 Page 102 41390 F Ry 1595 orfpook



OMNI-Test Laboratorigs, Inc.

-~ Run: - 15 - o :
Manufacturer: Monessen

_Wood_Heater Test Data - EPA Method 5G

Yo

Signature/Date:

PM Contrel Module: | Tunnel Velotity: 1372 |ft/sec.
Model: Defiant 2N1 Velocity Traveise Data Dilation Tunnel MW(dry): 2500 Ibb-mole Intial Tonnel Flow: | 1419  [scfin
Tracking No.; 1534 ] Tl Pt2 PL3 Pi4 PLS Pt6 | PL? P8 Dilution Tunnel MW{wet): 2sg'?1mh-ma|e Average Tonne) Flow] 1485 |scfin
Project No.: 237-8-39-3 Initial 4P | 0.026 0.042 | 0.044 0040 | 0028 | 0.041 0.046 0040 ["M20 Dilution Tunnel F20; 400 percent . Tunnel Area: 0.1963 N2
Test Date:  04-May-10 Tnitial Temp.| 101 101 10t 101 101 104 101 101 of Dilution Tunnel Static: -0.140 "H20 Post-Test Leak Check (t): 001 @ 4.5 cfm@"Hg
Beginning Clock Time: 03:15 . Pitot Tube Cp: [1] g'si Post-Test Leak Check (2): 000 @75" cfin(@"Hg
Recording Interval: 10 min, OMNI Equipment Numbers: Meter Box Y Factor: 0.094 (1) 2) Fuel Moisture {dry basis %): 2205
Total Sampling Time; 580 i min. Baromefric Pressure: Begii Middte  End  Average Total Particulate (1): 116
29.72 29.76 2976 "Hg Total Particulate (2): _ . ns
_ 4
Particulate Sampling Data Fuel Weight, Ib Wood Heater Tcmperat{lrc Data, oF Stack
Elapsed -| GasMeter § Gas Moter | Sample Sample R p Meter Vae. | Meter Vac. | Dilution | Dilution | Pro. Rate | Pro. Rate . L . . ; . 5 ] . .
Ti[r)nse Cubic Fest | Cubic Feet | Rate, I::f‘m Rate, iﬁn 33??; ;);f(i;;a In. Hg. In.Hg. | Tunnel | Tunnel [ (10%) | (10%) Riac;::g ggﬂ; Fl,i; t;ox g]{:::) rr): Fg:EEx Fl{i;ox F;:gﬂx Caéili:'sl g:f;:f: Stack r{ﬂ;; d Ig;(;;n(?;r I:g;rzg&;r Ambient D;?gﬁcin‘
(0 (2) (1 (2) ( 2) Temp, de (4] (2
430 549.905 835.465 0.15 013 0.00 0.00 -0.6 2.6 85 0.040 101 162 20 .2 339 181 220 220 220 216.0) 220 72 FL) 0.029
440 551.382 820.765 0.15 0.13 0.00 0.00 0.6 -2.6 85 0.042 9% 100 1.9 -0.1 143 183 220 220 222 237.6 258 72 L&) 0.029
450 552.854 892.069 015 0.13 0.00 0.00 -0.6 - 26 84 0.040 101 102 i.7 2 | 343 185 220 222 224 23188 218 72 M 0.028
460 554.330 393.375 015 0.13 0.00 0.00 -0.6 2.6 85 0.040 10 102 14 -0.1 4] 187 218 222 226 218 25 12 4 0.023 -
470 555.809 894.670 0.15 0.13 0.00 0.00 -0.6 -2.6 84 0.040 101 1062 i.4 -0.2 345 187 218 220 228 240.%I 215 72 M 0.028
480 557.285 895.975 0.15 0.13 0.00 0.00 .6 -2.6 84 0.040 HH 102 1.3 -0.1 152 187 217 219 232 24!.4{ 215 12 - 4 0.028
450 558.750 897.275 0.15 - 013 0.00 0.00 0.6 -2.6 84 0.040 100 102 1.2 0.1 354 187 . 2§57 217 212 2414 211 72 74 0.028
S00 560.228 898.575 0.15 0.13 0.00 0.00 -0.6 2.6 34 0.038 103 t04 1.0 -0.2 353 189 215 217 234 241.6 210 71 73 0.027
510 561.705 899.872 0.15 0.13 0.00 0.00 0.6 -2.6 84 0.040 101 162 0.9 0.1 358 189 215 215 236 242.6 206 7l 74 0.027
520 563.185 01175 05 0.13 - (.00 0.00 -0.6 2.6 84 0.040 102 S 102 0.7 -0.2 358 187 211 217 237 2_42.0: 202 2 74 0.027
530 564.650 9502.450 0.15 0.13 0.00 0.00 0.6 -26 82 0.040 100 10D 0.6 0.1 358 189 209 215 237 241.6{ 198 - 72 72 0.026
540 :566.135 903.799 0.15 0.13 0.00 0.0 -0.6 2.6 82 0.040 02 106 0.4 -0.2 353 187 204 215 234 238.6! 193 7l 73 0.026
550 567.510 905.030 0.14 0.12 0.00 0.00 -0.6 2.6 82 0.040 98 26 0.3 .1 347 187 200 215 2312 2362 187 69 73 0.026
560 569.033 506.325 0.15 0.13 0.00 0.00 -0.6 -2.6 82 0.038 102 104 02 -0.1 340 [86 195 212 229 2324 182 71 73 0.025
570 570492 907.610 0.15 0.13 0.00 0.00 -0.6 2.6 81 0.040 100 101 0.1 .1 340 184 190 212 227 230.6, 180 69 73 (3.025
580 ‘571,955 ©08.895 0.15 0.13 0.00 0.00 0.6 2.6 79 0.040 100 100 Od -0.1 131 184 188 210 225 2276 175 60 73 0.025
. Ly o ——t> : ’ ’

Avgrrowl| 85664 | 7490 | ou1s 013 | o000 | 0co 00 %7 st | oon | oom | ioona WA ) e V27 7285 | worvion | worvi 777 0.3

Gonlrol No. P-SSU-0003 (Dual Traln - 5G Emission Caleitalions) s, Effective dala: 10/192004
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OMNI-Test |aboratories, Inc,

Ly g

Final Laboratory Renort - Method G Dual Train
Dilution Tunncl Particulate Calculations

Client Mame:  Moncssen Equipment Numbers;: Run #: 15
Muadel: Defiant Train #: A
Project MNo.:  227-§-37-3 Dare:  DS/04010
Tracking MNo.: 1534
Sample Component Reagent | Filter # or Weights l
Probe # Final, mp Tare, mg  [Particulsle, mg
A, Front filter colch Filter F524 135.9 1254 10.5
B. Rear filter catch Filler F525 1202 1204 0.3
C. Probe catch Prohe F TR331.2 78330.9 03
Total Particulate, mg : 116
Component LBquations:
A, Front filter catch Final (mg) - Tare (mg) = Particulate, mg
B. Rear filter catch Final (img) - Tare (mg) = Particulate, g
C., Probe catch Final (mg) - Tare (ing) = Particulate, nig

Analysi: Date: 5 f 32{2"

4-141 0F 4-158

Document Coalrel Mo, P.SSK0003, Efiective Dets, B0 Praga 1ol § P 16 -Trata A LAB



OMNI-Test Labocalodes, Inc.

Client Name: Monessen Equipment Mumbers: Run #: 15
Model: Defiant . Teain i B
Project Mo.;  227-5-37-3 Date:  05/04/18
Tracking No.: 1534
Sample Component Reagent | Filter #or Weights
Probe # Final, mg Tare, mg igulate, my
A, Front filter celch Fiiter F516 127.7 117.2 10.5
B. Bear filler cafch Eilter F527 126.6 1258 0.8
C. Probe eatch Probe A T6438.7 764385 0.2
Tolal Partieulate, mg : 1.5
Component Equations:
A, Froni filter catch Final (mg) - Tare (mg) = Particulate, mg
B. Rear filter catch Final (mg) - Tare {mg) = Pariculate, mg
C. Probe catch Final {mg) - Tare {mp) = Particulale, mg

Documen Conlrol Mo, PSEE0003, Efecive Date. AR08

VAR

Analyst:

4=-142 oF
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DMNI-Test Laboratories, Inc.

: FUEL DATA
Clent: ﬁlmrﬁm f Uffﬂﬂi’ nrﬁhu.{\
Model: _,pd@nnl- M\ ' :
WManﬂng# ___5_'1| ;
Date: 5B /4/10 _. TestCrowi ___ Y1 Bubton Run#: 19

" OMNI Equigment ID #: s -
FUEL LOAD PREPARED BY: _ 5. ?JH'[W\
FUEL: DOUGLAS-FIR SPECIES, UNTREATED, AIR-DRIED, STANDARD GRADE OR HE‘ITE.R -
DIMENSIONAL LUMBER,

CALIBRATION:  Cal Valus (1)=12% = Actual Reading _
' Cal Value (2)=22% ' Actual Reading

Minea T o s o O
B [}

Pre-Purn Fuel Average Mqislurq= .3-1*‘1 f ,

Imgﬂmfgltpmgt? ﬁ Lﬂ%
'l‘lma{clnnk} AP M Room Temperature (F): 13 ﬂ Injtials;__ 5 B .

TEST FUFL
FUEL TYPBAND AMOUNT: 2%4 1 4%4 "1" :
CALCULATEDLOADWERIGHT: __  ACTUALLOADWERIGHT: ________ (2% 4).

i 5 ] g W . ¢ ._EL:.’.L&‘ {4:-:_4}
FUEL PIBCELENGTH: .__ Q.| - . _ A2-.5  Total ;”
MOISTURE CONTENT (METER = - DRY BASIS)
PIECE READINGS " TYPRE
1.3 L¢3 A0

-:;:.“W‘-"‘d\l:n-hum._‘

OVERALL TEST FUBL LOAD MOISTURE AVERAGE: _ A2 05 /.

Time (clock): m Rﬂ-:::m Temperature (F): ,3'3.3_ Initials: ALB,H.

o
Technician slig,n'&tnrcr-_j AZ” . . Datﬂiﬁﬁf H"...__.___

4-1440F 4-1 H
Pagel of ]

Contrel No. P-FFB-0007. doc, Effective date: 050872008



" OMNI-Test Laborae‘_ﬂn‘es, Ine.

~ Run Notes -
_ Ehsnt ;f]:! Messon '
Mcde!,_iéﬁu+-1Jn
Project #. 223 -3z 3y - _
Tracking#:- 1534 =~ - _ '
- Run #:. |5 - Date: 5_/‘-;‘;’,”
Test Crew: 5, B
OMNI Equipment ID #(s): |
| PREBURN = :

‘DESCRIBE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW:

- (SETTINGS MUST BE ACCURATE AND REPRODUCABLE)
SEGONDARY: F\;ﬁa

PRIMARY:
T “5 ' : TERTIARY: fﬂﬂ}g‘ .
C lﬂftk. FAN: OFF.
| .

PREBURN SETTINGS AND ACTIVITIES

TIME FRIMﬂEﬁ("};?gDMh%fRYHgEﬁAHY SEEF?:J”G FUEL | FUEL gﬁf
| CHANGE | +WT. | -WT,

| COMMENT

Haompy | Threed  Conls — _ — 1
Wrmin | SHeel cealS —— g I o

———

H

: . JEST

TEST FUEL CONFIGURATION SKETCH . START UP PHG EDLIRES

{INDICATE VIEW ANGLE) BYPASS: pFwdy,

iz ; FUEL LOADING _ s
DOOR;
. _ : PRIMARY AIR: —_Sel- @ O Sec
Fea &" Bd\bh..
, OTHER: » __ [ g/ -

DESCRIBE OR SKETCH.TEST SETTINGS BELOW: , - ; .1 Y
_ (SETTINGS MUST BE ACCURATE AND REPRODUCIBLE) - B

PRIMARY: . SECONDARY: - FN:J\ _

Fully 'ﬂ-ﬁt«\ Yo . TERTIARY: %-__ﬂ_

FAN: OFE

ﬁl*:’;w test el @ 34 -J"Tga:l\r:ihian éigpaiufe; /z B Dale: 5[?1(‘ J 2

4-1450F 4-165.

Conlrol No. P-SFAK-0007.dos, Effective dale: 05/0%/2008
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; OMNIF Test Laborafories, Inc.
Supplemental Data EPA SGIEH

Client: _Mifessery .o

Model: _Detint 30

Project # 1.2%-5-24~3 Tracking# 1534
pate: __ 5 [Y /]

Test Crew:__ S Butten

Run#: |5 Booth: - @a Js‘h.' :
Start Time: 34 |5 f"Stop TI!TIE ]}.,!15 ﬂ'ﬂ\

OMNI Equipment #(s):

Gas Analyzer Train Leak Check:

Dildtion Tunnel I’Methnd 5G Dnl‘u‘b

Stack:
: Imhai Initial:
Final: .
Cai:braﬂons Span Gas j! ! COz(DT):
N, Span Nz S an N; Sp Ny Span | .N, Span
Time / / o
o, / /
CcO, ] ! Ll
co . [ ] -
CO; (DT) ;
i
Stack Dianeter (inches): ___ (5. | )
Air Velocity (fUmin):  initial: _ < 50 VM Finat < 50 Tl
Scale Audit (Ibs): Pretest: 0 IS PostTest: __Jo lbs
Induced Draft; /  %Smoke Capture; Jo6Y .
Pitot Tubuleak Tost “Pre: . gﬁf | - Post; “;3’ )

Fiue Plpe Cleaned Prior to First Test in Series: Date: 4/ 3/jo

Initials: B

: : _ Imt:al Middle Ending
| Pb(inHg) | . Maas A .30
| _RoomTemp(F) | o = F6 S 1
" Technician slignature: _ ,é; Z Date: J)—/ 5/ s
‘ 5 A-T460F 4-165
Page 1 af 1 '

Conlrof Mo, F-SFAD-0008.doc, Effective dels: 0509/2008




Madel: Deflant
Monessen Hearih Systems
PO, Box 501

Beihel, VT (05032

Run 16

OMNI-Test Laboratarics, Tnc. 4-147 aof 4-155
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OMNI-Tezl Laboralories, Inc.

Wood Heater Test Data - EPA Method 5G

Manufacturer. Monessen
Model: Defiant
Project Mo.:  227-5-37-3
Tracking No.; 1534
Rum: 18
Test Date:  O5/08M0
Bum Hata 1.28 kglhrdry
Average Tunnel Temparaiure 47 degrees Fahrenheil
Average Gas Violocity In Dilulion Tunnel - vs 4.1 feetlsecond
Average Gas Flow Rale in Dilklfon Tunnel - Qsd 90788 decfhouwr
Average Dellap 0,043 Inches H20
Avarage Delta H 0.00 inches H20
Tatal Time of Test 400 minules
AVERAGE SAMPLE TRAIN 1 SAMPLE TRAIN 2
Tolal Sample Volume - Vim 56.37 cublc feel B0.58 cublc leat 52,15 coubic feel
Average Gas Melar Tempesalure 75 degrees Fahrenhait 75 degreas Fahrenhsil 78 degress Fahrenhell
Towl Sample Volume (Standard Conditions) - Vmstd 552 dsct 509.3 dsef 61.1 dacl
Totsl Parliculates - mn 7.3 mg 8.8 mg
Particulate Concanlration (dry-standand) 000013 gramsidscl 0.00012 gramafdsc! 000013 gramsfidscl
Particulate Emission Rale 1.16 gramsmour 1.12 gramsfhour 1.21 gramsfhour
Adusted Emisslons .06 gramsthour 200 gramsfhour 213 gramshour
!Diﬂammfrmn Awerage 0.07 gramsour 0.07 gramshour
7.5% of the average emission rale 0.15
Welphted Average Emission Rate Limll 4.10 gramshour
7.5% of Ihe walghled averags emizsion rale Lmil 0.31
Results Are Acceptable

a3y P BAUO0N (sl Trbir B0 Bomh it Evbiinl €1, Dforiew Bl 000

Pagn i of |

A+-14B0F 4-155
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OMNI-Tes! Laborateries, Inc.

Wood Heater Test Data - EPA Method 5G / |
Run; 16 . . : Signature/Date; / 5/ 4/ /0
Manufacturer:  Monessen PM Coantrol Module: ! Tunnel Vetocity: 14.15  [ft/see.
Model:  Defiant . Velecity Traverse Data - Dilution Tunnel MW(dry): 2900 Ibb-mole Intial Tunnet Flow: | 1422 |[scfin
Tracking No.: 1534 L B P2 P13 Pt4 Pt5 Pe4 PL7 P13 Dilution Tunnet MW(wet): __ 2856 Ibib-mole Average Tunnel Flow{ 1513 [scfin
Project No.: 227-5.37-3 InitialdP_} 0.026 [ 0042 | 6,044 | 0.042 | 002% | 0040 | 0,044 0038 [|"Hm0 Dilution Tunnel H2O: 400 percent Tunnet Arca: 0.1953 f2
. TestDate: 09-May-10 Initial Temp.| 91 R 91 91 9 91 91 91 oF Dilution Tunnel Static: 002 "H2O Post-Test Leak Check (1% .001 @ -4 cfin@"Hg
Beginning Clock Time; 13-32 - Pitot Tube Cp: ____ 09 Post-Test Leak Check (2): 002 @ -9 cfim@"Hg
Recording Interval: 10 min. OMNI Bquipnient Numbers: Meter Box Y Factor: 0.994 (1) 0.8% (2) Fuel Moisture {dry basis %}): 2045
Total Sampling Time: 400 min. Barometric Pressure: Begiy Middle End Average Total Particulate (1): 7.3
: 29.77 20.85 2991 29.34 "Hg Total Particulate (2): _____6_8_
L
Particulate Sampling Data Fuel Weight, b Woeod Heater Temperatl{lre Data, oF Stack
' E.';:ﬂ,ls:d CG:::Meter Gas.Meter Sample Sample Orifice | Orifice Metor | Meter | Meter Vac. | Meter Vav. | Dilution Dilution | Pro. Rate | Pro. Rate Scale | Weight | Firebox Fircbox | Firebox | Firebox Firebox | Catalyst Averaére Filter | Filter |Impinger Bnpinger . Draft In.
ic Feet | CubicFeet | Rate,cfin | Rate, ciin dH(1) | gH oF oF In, Hg. In, Hg. Tunnel { Tunnel | (10%) | (10%) Read) Ch T Bottam Back Left Right Exit Surfac Stack ( @ | exit()) | exit(2) Ambient H20
) @ (1) @) "0 o loe | o @) | Tomp | dp_| (1 | 3" [Readig| Chango | Top | Bo 2 s | Sore )
0 9662 | 198048 177777 000 | om | 12 | 12 | s 27 9| oms 7777777 25 74 an 316 218 268 300 3026 | 261 [ &8 |68 - 72| o039
10 891.215 199.400 0.16 0.14 0.00 0.00 0 72 0.5 2.7 89 0.042 105 105 22, -5 324 303 216 248 272 2'}‘2.6‘I . 214 68 68 72 0.039
20 892.760 200.730 0.15 0.3 0.00 0.00 72 72 -0.5 2.7 89 0.042 104 104 216 .5 . 281 287 224 226 242 252.0: M3 0 &8 72 0.040
30 894.300 202.060 015 0.13 0.00 0.00 T2 72 -0.5 2.7 26 0.042 104 104 20. -0.8 257 272 244 214 218 241 .0: 3714 n 68 T 0.046
_ 40 895.805 203.360 .15 Q.13 0.00 .00 13 73 -0.5 2.7 10t 0.042 102 102 155 -1 255 257 285 214 207 243‘6: 422 70 70 12 0.050
' 50 897.315 204 665 .15 0.13 0.00 0.00 72 75 -0.5 -2.7 106 0,042 103 103 18.7 -1.1 270 244 325 2i4 201 250.8{ 442 )| 71 73 0.059°
J_ 60 898.830 205.970 0.15 0.13 0.00 0.00 73 75 -0.5 -2.7 109 0,044 101 101 175 -12 354 236 342 225 204 264,21 451 73 73 73 0.060
70 900.3310 207.260 0.15 0.13 0.00 0.00 73 73 -0.5 2.7 111 0.042 102 102 16.2 -1.3 366 229 349 229 208 . 2762 457 13 73 73 0.060
P 80 901.840 208.585 .15 0.13 0.00 0.00 15 75 4.5 -2.7 113 0044 101 103 154 -1.2 401 225 353 238 214 286.2 464 73 73 15 0.060
.i 20 903.345 209.850 0.15 0.13 0.00 0.00 75 75 -5 -2.7 114 0.044 100 101 13. -14 442 21 362 251 225 300.2; 468 5 73 73 0.061
g 100 904,830 211,200 0.15 0.13 0.00 000 |. 74 76 4.5 -2.7 116 0.044 101 10t 12.Zj -1.3 402 219 169 267 239 3I',".f«!;r 4836 7% 74 74 0.061
110 206.355 212.505 0.15 0.13 0.00 0.00 76 76 -0.5 2.7 118 0.044 100 161 109 -14 512 219 384 278 250 3286 493 76 74 76 0.065
120 907.865 213.810 0.15 0.13 0.00 0.00 74 76 0.5 -2.7 119 0.044 161 tot 9.6, -1.3 532 218 . 387 291 261 3378 474 76 76 T4 0,065
130 909370 215.115 0.15 - 0.13 .00 (EX114) T4 76 -0.5 -2.7 115 0.044 10t 101 3.5[ -1t 551 220 391 300 272 346.8; 454 77 74 7 0.051
140 210.875 216.400 0.15 0.13 0.00 0.00 77 7 (.5 =27 113 0.044 100 99 7.4| -1.1 547 223 368 309 281 345.6 413 7 75 75 0.060
| 150 912,380 2170725 0.15 0.13 0.00 .00 - 75 77 0.5 227 109 0.044 100 102 66 -0.8 547 220 346 320 285 343.6, 416 75 75 5 0.059
160 913,890 219.030 0.15 0.13 0.00 0.00 75 i 0.5 -2.7 107 0.042 102 102 59 0.7 535 221 324 325 288 340.6° 407 5 5 75 0.059
! 170 915.400 220.340 0.15 0.13 0.00 0.00 75 77 0.5 2.7 105 0.042 02 103 53 -0.6 524 221 315 327 288 335.2: 394 75 75 75 0.05%
180 916915 221.640 0.15 0.13 0.00 0.00 75 80 0.5 -2.7 101 0.044 100 99 4.8 0.5 522 221 297 329 288 3314 344 75 73 73 0.055
190 918.450 222940 0.15 0.13 0.00 0.00 78 78 0.5 27 99 0.044 100 99 44 -0.4 503 219 27 319 286 3196 325 75 13 5 0.050
200 919.940 224235 0.15 0.13 0.00 0.00 78 76 0.5 27 97 0.044 97 99 4.1 0.3 485 217 251 34 284 302 308 73 73 75 0.048
210 92]1.450 225535 0.15 013 0.00 0.00 78 75 -0.5 2.7 95 0.042 101 01 LR -0.3 472 214 234 308 282 3020 295 73 1 75 0.045
220 922960 226.840 015 0.13 0.00 0.60 5 18 0.5 2.7 92 0.044 99 99 16 02 . 462 212 221 301 277 2946 284 71 71 75 G.041
230 924.480 228.140 0.15 0.13 0.00 0.00 78 ‘|- 05 27 92 0.042 101 101 33 -0.3 453 212 212 29 275 288.8 271 11 1 15 0.040
240 925.950 229440 0.15 0.13 0.00 .00 17 7 0.5 27 90 0.044 98 98 31 0.2 452 207 205 285 272 284.2 272 7l 7i 15 0.040
250 927,510 230.730 0.[5 .13 0.00 0.00 17 77 -0.5 27 90 0,042 101 100 28 -0.3 444 210 201 283 268 2812 266 71 71 13 0.040
260 929020 232.020 Q.15 0.13 0.00 0.00 77 77 0.5 -2.7 89 0.042 1060 100 26 0.2 439 207 197 281 266 2780 257 7l 71 73 0.040
270 | 930.535 233.320 0.15 0.13 (.00 0.00 k¥ 77 -0.5 -2.7 87 0.042 100 100 24 -0.2 425 206 121 277 264 2726 253 Fil 71 73 0.039
280 932.050 234,620 0.5 0.3 0.00 0.00 i Y & 0.5 -2.7 0 0.042 101 101 22 0.2 428 201 184 266 266 269.0 248 70 70 72 0.036
290 933.560 235.920 0.15 0.13 0.00 0.00 15 77 -0.5 2.7 87 0.044 98 98 1.9 -0.3 426 201 179 259 261 265.2 246 70 70 ’ 72 0036
300 935.075 237.220 0.15 0.13 0.00 0.00 77 77 -0.5 -2.7 43 0.044 98 98 i.8 .1 415 201 177 259 259 2622 242 10 70 72 0.035
310 936.595 238510 0.15 0.13 0.00 0.00 76 76 -0.5 2.7 87 0.044 9% 97 1.6 -0.2 404 200 174 256 256 2580 237 0 | 7 72 .035
320 938.110 239.810 0.15 0.13 0.00 0.00 74 76 1.5 2.7 835 0.042 101 100 1.4 0.2 397 158 172 254 254 2550 232 69 69 72 0.035
330 939.625 241100 0.5 013 0.00 0.00° 76 76 0.5 27 85 0.042 100 100 1.2 -0.2 396 196 168 250 - 254 2528 228 T 70 74 0.035
340 041.120 242410 0.15 0.13 0.00 0.00 76 76 -5 2.7 84 0.042 99 {1]] 1.0 0.2 395 195 163 249 249 250.2 223 69 69 7t 0.035
350 942.655 243 685 0.15 0.13 0.00 000 76 76 0.5 2.7 87 0.042 2 99 0.9 -0.1 389 196 I59 250 245 2418 221 62 | &9 12 0.032
360 944.175 244 935 015 0.13 0.00 0.00 75 75 -0.5 -2.7 84 0.044 99 98 0.1 -2 389 193 157 247 241 2454 217 69 &7 72 0.031
k¥i] 945.690 246,290 0.15 0.13 0.00 0.00 5 5 .5 2.7 84 0.042 101 161 0.5 0.2 405 190 154 253 244 ) 2492 28 69 69 3 0.030
380 947.200 247.55G [ 0.13 0.00 0.00 15 75 0.5 -2.7 82 0042 100 100 03 -0.2 412 190 152 249 242 2490 208 69 6% 73 0.030
390 948720 248.900 0.15 0.3 0.00 0.00 5 T5 .5 2.7 3 0.042 101 101 0.1 0.2 411 190 149 246 244 24380 205 66 68 Tl 0.030
400 950.242 250.205 0.15 0.13 0.00 0.00 5 75 -0.5 2.7 81 0.042 101 100 0.0 0.1 407 190 145 242 240 2448 203 66 66 70 0.030
AvgfTotal| 60580 | s2.157 0.5 013 |00 |om (1510|757 B 7 ) 9654 | oows | 1006 | touss WWWWWWWW 88 V777 me |10 |sowvil| i A 00
Conlrol Ho. P-SSU-0003 (Bual Train - G Emission GalculaUons).xls, Effectivs date: §0/50r2004 Paga 1of 4 a - ,‘ ‘ 9 .o FRUTELSF \gnrg:book




OMNI-Test Laboratories, Inc.

Final Laboratery Report - Method 5G Dual Train
Dilution Tunnel Particulate Calculations

Client Name:  Manessen Equipment Munibers: Ron #; 16
Madel: Defant . Train #: A
Project Mo.:  227-5-37-3 Date:  05/0%10
Tracking No.: 1534
Sample Componen| Reagent | Filterd or Weighits I
Brobe # Final, mg Tare, mg  Padiculate, mg
A, Front filter calch Filler F3%6 1252 [19.3 5.9
B. Rear filter cateh Filter P97 119.6 1192 0.4
€. Probe catch Frobe 21 114386.9 1143859 Lo
Total Particulate, mp 7.3
Component Eruatlens:
A, Fronl filter cateh Finnl (img) - Tare (mg) = Particulatc, mg
B. Reuwr filter catch Final {img) - Tare (mg) = Particulate, m
C. Probe catch Final {mg) - Tare {mg) = Particulnte, wmpg

Cogunmend Contnol Ma, PS50-0003, Efective Dale: BITE05

Avalyst; /¢ /g nde: b ol

Page 1 of 1 4-1!.“9; H!q'.'lww




OMMNI-Test Laboratories, Inc.

Hinal Laboratory Report - Method SG Dual Tral

Dilution Tunnel Particulate Calculations

Client Mame:  Manesson

Model: Defiant

Project No.;  227-5-137-3

Equipruent Numbess:

Run #; 1]

Train #; B

Date: 050910

Tracking Mo.:
Sample Component Reagent | Filter fl or Weights |
Probe # Final, mg Tare, mg iculate, mg
A, Front filter catch Filter F599 1248 1193 55
B. Bear filter catel Filter Feio 120.2 119.8 0.4
C. Probe catch Probe 3 1160065 1 16005.6 09
Total Particulate, mg : 6.8
Componenl Equations:
A, From filter calch Final {mg - Tare (mg) = l'-’micufall.‘._rrg
B, Rear filter catch Final (g} - Tare {mg} = Particulate, ng
C. Probe calch Final (mg) - Tare (mg) = Particulate, g

Documant Gonred Mo P-SSX.0003, Effsciva Diste; B 00

Dite: 5 ﬁ

"y

Fage ol |
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OMNI-Test Laboratories, Inc.

FUEL DATA
Client: _ /™ AL LT 0 Y
Model: _Defat
Project #: ELﬂ'ﬁ-nckmgﬁ 1534 '
Date: _ S/4/18 Test Crew: S : M Run #: ! 6 .

- OMNI Equipment 1T 8:

FUEL LOAD PREPARED BY: S . R i

FUEL: DOUGLAS-FIR SPECIES, UNTREATED, AIR-DRIED, STANDARD GRADE OR BE‘I‘TER

DIMENSIONAL LUMBER,
- PRE-BURN FUEL
MO]STLIEF, CONTEHTMH_P ——DRY SIS
CALIBRATION:  Cal Value (1) = 12% Aclual Reading |
Cal Value (2} = 22% Actual Reading _ ghat )/
Piece Length Readi

1 o # 6 a, Ea

2 U ft s Q"ld ?., _M_

3 LU 2572 2%.% i o

\ '

Length of cul pieces; E} inches Pre-Burn Fuel Average Moisture:  gh3, ) ){
Time (clock): B 15 Ri~Room Temperature (F): ;d Initials: JB

TEST FUEL .
FUEL TYPE AND AMOUNT: 2 x4 | axs Y
CALCULATEDLOADWEIGHT: _ ACTUALLOAD WEIGHT- (2% 4)
Y ofy . [4xd)
FUEL PIECELENGTH: &) 2.6 Toul
M 3ia
MECE READINGS IYPE
4 e k ]
3 % 4 % 5 Zﬂfi_ QA
4 2l . ) 229
5 ;
6 o 5 Fi
? _ L]
8
9
" 10

Time {clock): M

'
OVERALL TEST FUEL LOAD MOISTURE AVERAGE: _ &0y IEL

Room Temperature (F); 0

nitials: ,_:.‘i,

Technician signature:

Control No. P-SFB-0007 doe, Effective date: 03/08/2008

Diate:

5/]10

o7

Page 1 of 1



l Yt OMNI-Test Laboratories, Ine.

_ o Run Notes -
' ~ Client: A :
' Model: ~ DRaltsnt~
' Project# Xzy-s-wa-rs .
Tracking #:- 1524 - . _
Run#: (b . Date: __ 5]4)}0 _
' Test Crew: I\ B _ ;
. OMNI Equipment ID #(s):
PREBURN
] 'DESCRIBE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW:
(SETTINGS MUST BE ACCURATE AND REPRODUCABLE)
J PRIMARY: SECONDARY: F?‘_uw)\
- I f - h
| . TN J = ~ TERTIARY: : .
| i 73 Jl % \@ Folly *IH“‘
T apen FAN: ON_ Low
“'"j Upsen ]
PREBURN SETTINGS AND ACTIVITIES
f AR (THERMO) CHANGES [  FAN TTADD T°ADD |~ =
TIME SHANGES SETTING | FUEL | FUEL COMMENT
PRIMARWSECDH:DARYHERTMH\’ CHANGE | +wT | cwr | COAL s
QH wihy | ISP cenls ] '
80 mm | SHerN  (halg o S —
I wi | SRR\ @alls, — |
(50 |RemmeN o3 IbS oF colc | .. |
TEST .
TEST FUEL CDNFIGURATIDN SKETCH START UP PROGEDURES
(INDICATE VIEW ANGLE) BYPASS: ({hﬂ_@_ _
. — FUEL LOADING : T
N DOOR: _&9"37\_@ 5o 3z
_ ; A * 'PRIMARY AIR: —_
' Fonl G il Jeb @ 0 _sec.
: il .
=0 - OTHER: ; : _
' : ) ?bﬁﬁ" =
DESCRIBE OR SKETCH TEST SETTINGS BELOW:
{SETTINGS MUST BE ACGUH&TE AND HEPRDDUGEHF.EJ i
' PRIMARY: _ . - . SECONDARY: F\:ﬂﬂ}‘_
TERTIARY: [\ { PF
] \Smnwe, aS Above. W a0
- ON _Low
Technmlan signalure: _ /Z Date: ,f ﬁ / Z
l 4=-1%340F 4-155"
Fage 1 of 1

Canirel Mo, P-SEAK-0007. doe, Effective dale: 05032008



OMN/-Test Laboratories, Inc. o
‘Supplemental Data EPA 5G/5H

.Giient: ;__M{malfjﬂﬁ o

" Model: _Defwt : '

" Project #: _393-5-3v2, Tracking#: _IL24 |
Date: *9/4/15 _Run #:Jé__. Booth: -_C:-n' uj:g :
Test Crew;_ D Bu!#vr\ _ Start Time: _1332PtStop Time: B Pan

OMNI Equ;pment #{sj_.

Gas Anaiyzar Traln Leak Check

Stack: : Diliion Tunnel giethod 5G Gnly):
Initjal; T I
Final* , /

Calibrations: Span Gas- CD;;X' 0;: CQ: h_ COL(DT): __
. Nz Span -Nz‘Sp.arl'r/‘ Nz Span ]- NASpand N%S‘Ean Nz Span | Na Span

fime | [\ 1]

Oz [ VL
> 1\ \

co-| . |  Jl- \
COz (DT) ) ) .V

) W s
Staek biari'!lelter (inches); ; C—: ) :
< 5o %7 0

Air Velocity (fimin);  Initial: _.< 50 Tt Final::
10> PostTest:__16 by

Scale Audit (Ibs): Pretest:
.+ Induced Drait: @} %Smoke Capture: | ﬁé\_f '
Pitot Tube Leak Test: Pre: . Post___.
Flue F'lpe Cleaned Pnor to First Test in Senes Date: 5 ,f_fz/ l&_ Imnals ,jE
. 5o 2 Imhaf . Miﬁ dle _ Endi’ng
Pb(inHg) [ . A4, 3" .35 | A
Room Temp (°F) ' - e '}:‘f?a i

Date: 5/ '?/ /f;O

", Technician signafure; __
4-1560F 4-165

Conlrol No, P-SFAO-0008.doc, Fifective date; 0509/2008 Page 1 of 1



Mudal: Defiant
Mosressen Hearih Systoms
P.O.Box 501

Beihel, VT 05032

Section §

Sampling Procedures and Test Results

OMNI-Test Laboratories, Tnc. 5-10f5-9
Coriifiooiion Tert Repoet dhied Jate 2008 omirtad o {fers Files\Tesring bdow et 2375 30-3 Maswssen New Vrrosond (Woa-Coag 318403



Muodel: Defiant
Monessen Heard Svstens
PO Box 500

Bethel, VT 05032

INTRODUCTION

Monessen Hearth Systems retained OMN/ to perform U.S, Environmental Protection Agency
(EPA) certification testing on the Defiant wood stove. The Defiant wood stove is a non-
catalytic, freestanding, radiant-type room heater. The firebox is constructed of cast iron, Usahle
firebox volume was measured to be 3.3 cubic feet and the stove is vented through a 5.375" x
10.188" oval diameter flue collar located at the top of the unit.

The testing was performed at Monessen’s facility in Bethel, Vermont, The unit was observed to
be in good condition, then assigned and labeled with OMNIID #1534, OMNI representative
Thomas Christensen conducted the certification testing and completed all testing by May 9,
2010. The EPA was notified of the testing dates in a letier dated April 15, 2010. A testing
contract, including provisions for Random Compliance Audit (RCA) testing, has been signed by
Doug Fongeallaz of Monessen Hearth Systems and is on file at OMNI's testing facility.

The Defiant wood stove 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 5G). Particulate emissions were measured using a Method 5G sampling train
consisting of two filters (front and back). The weighted average emissions of the nine test runs
included in the results indicate a particulate emission level of 2.3 grams per hour. The Run
Summary sheet included in Section 4 details which runs were used in the weighted average
emissions, which were fan confirmation runs, and which were unacceptable and why. Test runs
were condueted in each of four burn rate categories (<0.80 kg/hr; 0.80-1.25 kg/hr, 1,25-1.90
kg/hr, and maximum). Emissions for cach of their individual test runs did not exceed the cap.
The Defiant 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 wood heater was sealed afier completion of testing in compliance with the EPA regulation
as follows:

* “DONOT TAMPER" labels were placed on the door and on all other openings.

* Plastic material sealed with “DO NOT TAMPER”™ labels and tape was wrapped around
the unit, i

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

* “DONOT 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. The results in this report are limited to
the item submitted.

OMNI-Tasi Labaratories, e, 3-20f5-9
Creificaiton Fen Bepori dared fane 30100 Vovmmd sl s e Testhing Moo el 3205 503 Mioarasi Ner Venmout (o Calj 225, 50,3
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Maodlaf: Definm

Mangssen Hearth Sustems

PO, Box 301
Bethel, VT 05032

Table 1.1 - Particulate Emissions

Burn Rate Method 5G Emissions

Run (kg/br dry) (g/hr)
0.69 1.06
278 2.04
1.44 1.65
8 0.95 4,49
i 11 0.89 ~ 5.91
12 2.81 6.49
14 1.51 0.75

15 B 0.87 B 2.29 ]
18 1.28 2.06

Weighted particulate emission average of nine test runs: 2.3 grams per hour.

Table 1.2 - Test Facility Conditions

Room Temperature | Barometric Pressure Air Velocity
(°F) (Hg) (fYmin)
Run | Before After Before | After Before After |
75 84 29.60 20.55 <50 <50
5 73 29.47 28.47 <50 <50
72 71 20.32 20.32 <50 <50
71 79 20.30 29.10 <50 <50
11 69 75 28.88 28.92 <50 <50 |
12 73 75 28.95 29.10 <50 <50
14 76 76 29.35 29.37 <50 <50
15 76 73 29.72 29.80 <50 <50
WP | e 72 70 _ 29.77 29.91 =S0__ | <50 |
CMNI-Test Laboralories, Inc, $-3af5-9

Certificntion Teu Repoet dated fome 2000 Voni-ahaibh i

FHles Tewiughonessert 33 7.5.37.) Mareten Mew I?:Awmhp-[‘aﬂ'}sz-md



Maoclel: Defiant
Morrezsen Heartl Systems
PO Box 501

Beshel, VT 035032

Table 1.3.1 - Fuel Measurement and Crib Description Summary - PRETEST

Cerifioetiain Frat Report doted fene 2010: YowsslsdiiLiees FileriTantgManeigen 2205 09-3 Mexvtreen Mow Feewon! (Nove-Coghddn-5-33.1

Run Prat?st F uel Weight Pretest Molsture 1 Coal Bed Weight
i (Starting weight in Ibs) _(Dry basis - %) (bs)
2 16.0 19.2 5.1
3 22,5 19.3 5.6 B
L 5 15.5 19.7 5.5
8 7.0 20.5 2.5
11 15.6 20.7 54
12 31.8 20.0 5.6
14 16.6 221 5.8
15 16.8 22.9 5.6
16 16.7 23.1 54
Table 1.3.2 — Fuel Measurement and Crib Description Summary - TEST
Test Fuel | Firebox Fuel Loading Fuel Moisture | Piece 1
Wet Basis | Volume Density Wet Basis | Content Dry | Length | 2xds | 4x4s
Run (bs) | () (Ibs/it’) (%) (in) | Used | Used
2 22,2 3.3 6.73 20.2 21 0 4
3 23.8 33 7.15 21.3 21 0 4
5 222 3.3 6.73 20.0 21 0 4
8 22.3 3.3 6.76 20.7 21 0 4
11 22 .4 3.3 6.79 20.4 21 0 4
12 22.4 3.3 6.79 20,2 21 0 4
14 22.7 3.3 6.88 19.9 21 0 4
15 22.5 3.3 6.82 22.1 21 0 4
16 22,6 433 | 685 l 20.5 J 21 0 4]
OMNI-Test Laborataries, Ine, S5-4of50




Model; Dyfian
Monessen Hearth Spsteng
0. Box 501

Bethel, V1" 05032

Table 1.4 - Dilution Tunnel Gas Measurements and Sampling Data Summary

OMNI-Test Laboratories, Ine.
Cortgfhomitan Teaf Neport daed St J010: Womicl-ghitthires FrtealTeising \Wonessent 2203 39-2 Mowessen New Veessont (NowCanegar-09-1

3-3 of 5-

= - — Average Dmm_sm:suths
Length of Test Velocity Flow Rate Temperature
Run |  (min) | (ft/sec) (dsoffmin) (F) 0
2 730 12.14 129.9 91.3
3 180 14,72 145.7 133.9 |
5 350 13.27 138.4 100.7
|8 530 13.06 137.0 944
11 570 13.64 143.1 20.0
| 12 180 14.21 137.0 140.5
14 340 13.53 139.3 108.5
15 580 13.79 148.5 91.3
155_ 400 — 14115 = 151.3 — _95.5
Table 1.5 - Heater Operation Data (Average Temperature Data)
B Beginning Surface - Ending Surface
Run Temperature éveraga“ | Temperature  Average* ___Surface Da=lta b
2 201.0 184.2 107 |
3 385.0 314.6 70
5 306.0 229.8 76
|_s 318.0 212.4 106
11 323.0 2046 118
12 421.8 393.2 29
14 331.0 284.6 46
15 313.0 227.6 85
16 302.6 244.8 58
a. All temperatures are in degrees F.
2. Represents the difference befween beginning and ending average surface temperatures. |

9
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Model: Defta

L

Mowessen Weorth Systems

PO Bex: 501
Bethel, VT 05032
Table 1.6 - Pretest Configuration
— P —— B miia—— T ——
Run_| Combustion Air (in) Fuel Added Fuel Removed | Time (min)
16.0 Ibs at start; no addition;
2 Fully Closed coal bed 5.1 Ibs 0.7 110
22.5 Ibs at start; 14.8 Ibs
3 Fully Opan added: coal bed 5.6 Ibs 0 150
1 . 15.5 Ibs at start: no addition;
5 Test Setting 3 coal bed 5.5 lbs 0.0 70
aal Caltin. A 7.0 Ibs at start: no addition:
| 5 TI.'-G‘I- EE‘HIIIH 4 Cﬂﬂi bﬂd 25]h‘5 {15 11"]
: 15.6 Ibs at start; no addition:
1 Test Sstting 2 coal bed 5.4 Ibs 0.0 160 ]
’ 31.8 Ibs at start; no addition;
12 0 Test EEttrI:Ig 4 coal bed 5.6 Ibs 0.0 120
: 16.6 lbs at start: 13.1 Ibs
14 Test Setling 3 added: coal bed 5.8 ibs 0.0 280
16.6 Ibs at start; no addition;
15 Fully Closed coal bed 5.6 Ibs 0.0 180
Dial Up 1-1/8" from 16.7 Ibs at start; no addition:
t 16 Fully Closed coal bed 5.4 Ibs L 175
Table 1.7 - Run Data
Average Dry Initial {Induced) Average
Burn Rate Draft Primary Air Setting | Run Time Draft
Run gkgfh:! __(H:0) _ __(in) (min) (Hz:0)
2 0.69 0 Fully Closed 730 -0.029
3 2.78 0 Fully Open 1680 -0.065
5 1.44 0 Test Setting 3 350 -0.049
0.95 0 Test Setting 2 530 -0.036
11 0.89 0 Test Setting 2 570 -0.035
12 2.81 0 Test Setting 4 180 -0.068
14 1.51 0 Test Sstting 3 340 -0.051
15 0.87 0 Fully Closed 580 -0.038
= - Dial Up 1-1/8" from
-_18 1.28- 0 i Fu_lly Closed _ 400 -0.046
CMNIE-Test Loboratories, fne, 36 af 5-9

Ceviificenton Tex Fepoet dated farae 2000 V't shatLlvers Files\ Testing Afoniesei 3378593 Ao asew New Vst (Neow-Colt 23 2.5-30.4




Modsl: Defiant

Monessen Heartl Sysiers
PO Box 500
Beihel, ¥ (15032

Table 1.8 - Test Configurations

“ —— =;
Run Five-Minute Startup Combustion Air l

Bypass: Open for 1 minute.
Fuel Loading: Completed by 1 minute.
Door: Closed at 1 minute.

Primary Air: Fully closed.

2 | Other: Test fuel poked at 406 minutes after 0.05 b change over 10

minutes.
Secondary: NVA.
Tertiary: N/A.
Fan: On low,

Fully Closed

Bypass: Open for 1 minule.,

Fuel Loading: Completed by 1 minute.
Door: Closed at 1 minute.

Primary Air: Fully Open.

3 Other: N/A.

Secondary: N/A,

Tertiary: N/A.
Fan: On high.

Fully Open

Bypass: Open for 50 seconds.

Fuel Loading: Completed by 50 seconds.
Door: Closed at 50 seconds.

Primary Air: At test setting for duration of test.
5 | Other: N/A.

Secondary: N/A.

Tertiary: N/A.
Fan: On high.

Bypass: Open for 890 seconds.

Fusl Loading: Completed by 90 seconds.
Door: Closed at 90 seconds,

Primary Air: At test setting for duration of test.

8 | Other: N/A.
Secondary: N/A.

Tertiary: N/A.
Fan: On low,

Test Setting 3 '
|
|

Test Setting 2

Bypass: Open for 75 seconds.

Fuel Loading: Completed by 1 minule.

Door: Closed at 75 seconds.

Primary Air: At test setting for duration of test,
1| Other: N/A.

Secondary: N/A.

Tertiary. N/A.

OMNI-Test Laboratories, e,
Cortifleation Test Nepors dued Soe 2000: Vioeriraissbs' Users Files Tesstnp B fonersrn' 30020 10 3 L fios e sness Moir Veraswst (Mo ) 2150005

Test Setting 2 l

Fan: Off. e— |

5-70f 5-9




Model: Defiant

Monessen Hearilh Spatems
P.0. Box S04
Bethel, VT 05032
—= = F
Run Five-Minute Startup Combustion Air I

12

14

Bypass: Open for 1 minute.

Fuel Loading: Completed by 1 minute.

Door: Closed at 1 minute.

Primary Air: At test selting for duration of test.

Other: N/A.

Secondary: N/A.
Tertiary: N/A.

Fan: Off,

Test Selling 4

Bypass: Open for 50 seconds.

Fuel Loading: Completed by 50 seconds.
Door: Closed at 50 seconds.

Primary Air: At test setting for duration of test.
Other: N/A,

Secondary: N/A.

Tertiary: N/A.
Fan: Off.

Test Selting 3

15

Bypass: Open for 1 minute.

Fuel Loading: Completed by 1 minute.

Door: Closed at 1 minute.

Primary Alr: At test setting for duration of test.
Other: N/A,

Secondary: Fixed.

Tertiary: N/A.
Fan: Off.

Fully Closed

16

Bypass: Open for 50 seconds.

Fuel L oading: Completed by 50 seconds.
Door: Closed at 50 seconds.

Primary Air: At test selling for duration of test,
Other: N/A. '
Secondary: Fixed.
Tertiary: N/A.

an: On law_.

Dial Up 1-1/8"
from Fully
Closed

re—

OMNI-Test Laboratarles, Inc.

Certlfivation Fert Reportelsved Sure 2000 Vamal-38a'Lhery Fifrs! Teaniing Monnnrn 3205383 A ssen Neww Vevmoond [Nov- Coljl 227-5. 383
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Model: Defian
Monessen Heartl Spstons
Pk foon 501

Bewhel, ¥T 05032

TEST RESULTS AND DISCUSSION

A total of 16 test runs were performied on the Defiant wood stove. Nine test runs were conducted
in the following categories and included in the weighted average emission level results: one in
the <0.80 kg/hr dry category; three in the 0.80 to 1.25 kg/br dry category; three in the 1.25 to

1.90 kg/hr dry category; and two at maximum,

The weighted particulate emission level was measured to be 2.3 g/hr.

The proportionality results for all 16 test runs were acceptable. Quality check results for each
test run are presented in Section 2 of this report,

OMNI-Test Laboratories, hic. 3-9of5-9
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