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M-5H INDIVIDUAL TEST RUN PAGE INDEX
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Unit name and model number: C550

Type of unit: Wood Heater

Manufacturer: Jotul North America
Address: 55 Hutcherson Drive
Gorham, ME 04038

Contact: Roger Purinton
Phone Number: 1-207-591-6621
Fax Number: 1-207-772-0523

Observers: None

Date Received: 5/7/2008 Aged:8/11+12/2007 Dates Tested: 8/25-28/2008

Tested by: LoKee Testing Lab using EPA Methods 28, 28A and SH where
applicable.

Test Location: 13235 Prairie Circle East
Bonney Lake, WA 98391
Test Site Elevation: 500 feet above sea level
LoKee's Field Team

Team Members: Chip Wadington

The following pages contain (1) test unit storage information, (2) a diagram
showing the height and location of the stack components and sampling ports,
and (3) copies of the certification test notices and cancellations sent to the
EPA.
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STOVE STORAGE INFORMATION

Temporary Storage at LoKee

A single, steel, banding strap is place around the unit,
preventing opening of the loading door.

Permanent Storage

After certification is granted, additional banding is placed both
horizontally and vertically around the unit to prevent access to
the interior of the unit. An address label is then taped over the
intersecting bands to act as a seal. Warning labels are affixed on
the unit. The unit is then shipped via common carrier to the
manufacturer's designated storage facility unless otherwise
noted. A sample of the warning label follows.

WARNING
SEALED EPA TEST UNIT

DO NOT TAMPER WITH SEALS
TO DO SO WILL VOID CERTIFICATION

JOTUL NORTH AMERICA
C550

vii
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AGING DATA SHEET

UNIT: (55O DATE: 2 -1)F 2008
Hr # | DATE | TIME | TEMP | TEMP Hr # | DATE | TIME | TEMP | TEMP
s ar2 1 2

1 [R-)09 1205 | SID [ RXES 26

2 0 1315 | 2349 | Hw 27

3 1) 919 | _1S SSD 28

4|1 155329 | 6Sb | |29

S / ILis[2)s 402 30

6 | NS ey | Y 31

7 I 15| =9 |25 32

8 H Gls] 197 | 220 33

9  [9-1220% 1IRS | 48T |53 34

10 )| 12351 247 | 42 | |35

11 36

12 37

13 38

14 39

15 40

16 41

17 42

18 43

19 44

20 45

21 46

22 47

23 48

24 49

25 50

COMMENTS:




August 10, 2008

Mr. John Dupree

Federal Programs Section

U.S. EPA

Stationary Source Compliance Division
Mail Code 2223A Room #7124

1200 Pennsylvania Avenue NW
Washington, DC 20460

Mr. Dupree:

This is a request to waive the 30 notification for testing in order run
certification tests on the:

Jotul North America:
Model:C550

If you have any questions please feel free to call.

Sincerely,

Chip Wadington

Owner

13235 PRAIRIE CIRCLE EAST,

BONNEY LAKE, WA 98391
TELEPHONE: 360-897-9685



13235 PRAIRIE CIRCLE EAST, BONNEY LAKE, WA 98391
TELEPHONE: 360-897-9685

July 10, 2008

Mr. John Dupree

Federal Programs Section

U.S. EPA

Stationary Source Compliance Division
Mail Code 2223A Room #7138

1200 Pennsylvania Avenue NW
Washington, DC 20460

Mr. Dupree:
On July 10, 2008 at 12:25 am PST, Irvin Keefer waived the 30 day intent to
certify notice at the request of LoKee Testing Laboratory in order to run
certification tests on the:

Jotul North America :

Model C550
If you have any questions please feel free to call.
Sincerely,

cﬂf Wadington E

Owner
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Wood Heater Emission Test Summary

Laboratory/Wood Heater Information

Stove Manufacturer: Jotul
Model Identification: C550
Stove Type> 1=cat,
2=noncat, 3=pellet: 2
Laboratory Name: LoKee Testing
Laboratory Contact: CHIP WADINGTON
Telephone no.: 360-897-9685
Test Dates: 8/25-28/2008
Test Methods Used
Method 28/Other: 28
Sampling Method: 5H
Burn Emission Heat Witd Avg
Run Rate Rate Output (g/hr)
no. (kg/hr) (g/hr) (Btu/hr) 4.47
1 0.970 3.22 11696
4 1.160 5.65 13988
2 1.460 343 17605
3 2.980 7.00 35933
NA
NA
NA
NA
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i : i |
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Dry Burn Rate (kg/hr}
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TABLE 1 -— RAW DATA

CLIENT :  Jotul TEST No. : 1
MODEL: C550 DATE: 25-Aug-08
TIME METER DELTA METER PERCENT PERCENT SO2
READING H TEMP. co CO2 COCENTR.
(MIN.) (CF) (IN. H20) (DEG. F) (%) (%) PPM

0 735.000 0.150 84 1.12 3.80 550

S 736.500 0.290 84 0.51 7.70 400

10 738.522 0.180 84 0.43 2.20 500

15 740.141 0.150 84 0.45 2.90 550

20 741.612 0.150 84 0.57 3.70 550

25 743.084 0.150 84 0.65 4.20 550

30 744.555 0.150 84 1.04 6.70 550

35 746.027 0.140 84 1.18 8.20 575

40 747.435 0.150 84 0.94 7.80 550

45 748.906 0.150 84 0.99 8.00 550

50 750.378 0.180 84 0.48 10.60 500

55 751.996 0.200 84 0.40 9.30 475

60 753.700 0.200 84 0.36 10.80 475

65 755.403 0.230 84 0.27 10.70 450

70 757.201 0.230 84 0.27 10.10 450

75 758.999 0.230 84 0.29 10.60 450

80 760.797 0.200 85 0.26 9.90 475

85 762.507 0.200 85 0.19 9.70 475

90 764.217 0.220 86 0.17 9.90 450

95 766.028 0.220 86 0.24 10.60 450

100 767.839 0.200 86 0.34 11.30 475

105 769.550 0.200 86 0.43 11.80 475

110 771.271 0.200 86 0.41 12.00 475

115 772.987 0.160 86 0.58 10.60 525

120 774.540 0.140 86 0.73 12.30 575

125 775.958 0.150 86 0.83 8.20 550

130 777.440 0.150 86 1.13 7.80 550

135 778.923 0.150 86 1.35 7.00 550

140 780.405 0.150 86 1.85 6.00 550

145 781.888 0.150 86 2.41 5.30 550

150 783.370 0.150 86 2.60 4.90 550

155 784.853 0.160 86 2.64 4.90 525

160 786.406 0.160 86 2.77 4.60 525

165 787.959 0.160 86 2.59 4.70 525

170 789.511 0.160 86 2.55 4.40 525

175 791.064 0.160 86 2.58 4.30 525



180
185
190
195
200
205
210
215
220
225
230
235
240
245
250
255
260
265
270
275
280
285
290
295
300
305
310
315
320
325
330

792.617
794.171
795.725
797.279
798.833
800.387
801.941
803.495
805.049
806.533
808.087
809.570
811.054
812.537
814.020
815.439
816.858
818.277
819.696
821.115
822.534
823.953
825.372
826.791
828.210
829.570
830.930
832.290
833.650
835.010
836.370

0.160
0.160
0.160
0.160
0.160
0.160
0.160
0.160
0.150
0.160
0.150
0.150
0.150
0.150
0.140
0.140
0.140
0.140
0.140
0.140
0.140
0.140
0.140
0.140
0.130
0.130
0.130
0.130
0.130
0.130
0.130

86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86

2.56
2.68
2.31
2.33
2.35
2.27
2.28
2.20
2.08
215
2.1
2.07
2.1
2.09
2.09
2.02
1.90
1.98
2.08
2.14
2.15
2.39
2.20
2.09
1.97
1.88
1.82
1.89
1.90
2.01
1.92

4.20
4.10
4.20
4.20
4.10
3.90
3.70
3.60
3.30
3.40
3.40
3.40
3.40
3.30
3.30
3.30
3.20
3.20
3.20
3.20
3.20
3.70
3.80
3.80
3.70
3.60
3.60
3.60
3.60
3.60
3.60

525
525
525
525
525
525
525
525
550
525
550
550
550
550
575
575
575
575
575
575
575
575
575
575
600
600
600
600
600
600
600



CLIENT : Jotul

MODEL: C550

TABLE 2---RAW DATA

TEST No.

DATE:

1

25-Aug-08

e e e e e e de i e e e e e e v e e o e v e i o e o o o e o e o e e e e e e T T ke e e e o e e e e e e e o e e s e e e e e e e e i o ol e e e e e e e e e e e e e e e e de e de e de e e e ey

METER CAL.
FACTOR (Y) —-—

BAROMETRIC
PRESS.(Pb) -—-mr

LEAK RATE
POST (Lp) -

WATER
VOL. (VIC)  =eememe

TEST
TIME (MIN) e

0.94

29.99 in Hg

0.003 cfm

130.8 MI

330 min

Wt. WOOD
BURNED(LB, -

WET,FUEL
MOISTURE 9 -—----

Wt. PART.
COLLECTED ——----

METER
VOLUME Vm -~

HC MOLE
FRACTION  ~-e---

14.1

16.458

0.7372

101.37

0.0132

Lbs

%

mecf



TABLE 3 -—-FIELD DATA AVERAGES

CLIENT : Jotul TEST No. 1
MODEL: C550 _ - DATE: 25-Aug-08
AVG DELTA AVG PRCNT

H m——men 0.16 in H20 coO ——— 1.53 %
AVG METER AVG PRCNT
TEMP. Tm e 85 deg F CO2 me————- 5.80 %
AVG PPM AVG BAL

SO2 —————ee 535 PPM C02/CO e 3.79 %



TABLE 4 —— CALCULATIONS

CLIENT : Jotul TEST No. 1
MODEL: C550 DATE: 25-Aug-08
STD SAMPLE STACK GAS
VOL. Vm(std) d) —---- 92.50 dscf FLOW Qsd ———— 404.066  dscf/Hr
&
6.73 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(s td) -—- 5.178 scf CONCTRT.C s - 0.0080 g/dscf
PRCNT PARTC.EMISS.
MSTR Bws R 5.30 % RATE E e 3.22 g/Hr
BURN _ MOLES OF GAS
RATE BR ————— 0.97 Kg/Hr PER Lb WOOD Nt ---- 0.49 Lb-mole/Lb
CO EMISSION PART.EMISS.
RATE R 207.25 g/Hr RATE e 3.32 g/Kgdry
& fuel

213.44 g/Kgdry
fuel



TABLE 5 -—- PROPORTIONAL RATE VARIATION

CLIENT :  Jotul TEST No. : 1
MODEL: C550 DATE: 25-Aug-08
TIME PPM PROPRTN. PROPRTN
INTEVAL o RATE VAR. RATE VAR.
Ti Vm PR AVERAGE

5 754.9 102 100

10 740.3 100

15 740.7 100

20 740.3 100

25 740.8 100

30 740.3 100

35 740.8 100

40 740.7 100

45 740.3 100

50 740.8 100

55 740.3 100

60 740.7 100

65 740.2 100

70 740.5 100

75 740.5 100

80 739.8 100

85 741.9 100

90 741.2 100

95 743.1 100

100 7431 100

105 741.0 100

110 745.3 100

115 743.2 100

120 743.3 100

125 743.3 100

130 7431 100

135 743.6 100

140 743.1 100

145 743.6 100

150 743.1 100

155 743.6 100

160 743.3 100

165 743.3 100

170 742.8 100

175 743.3 100



185
190
195
200
205
210
215
220
225
230
235
240
245
250
255
260
265
270
275
280
285
290
295
300
305
310
315
320
325
330

743.8
743.8
743.8
743.8
743.8
743.8
743.8
743.8
7441
743.8
743.6
744 .1
743.6
743.6
743.8
743.8
743.8
743.8
743.8
743.8
743.8
743.8
743.8
743.8
743.8
743.8
743.8
743.8
743.8
743.8

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100



c COMPUTER INPUT DATA SHEET #1
Client: ool NQF"]’h ﬂf‘ﬁﬁl‘" ICO\
Address: i SS HO +@ﬁ£§@f\a

ECJ‘D A 3 B . ‘J? e

Phone: B O“ —IC)'? 5 {2 Fax: _;0_'" 50' l (J(EZB ?

Run No.: _L_Date of Test: %" 25 = 2008 _Burn Rate: 'q:" -

Model No.: C 59 Q ‘ ﬂ min COmin-1.25 [] fan

Stove Type: Q,Cat ENon-Cat I | Pellet g 1.25-1.9 g max g inserl_

Dry Gas Meter Y Factor:_s 94 O Post Leak Rate: L0 e Time:_ 3O | min.
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)

Dry Gas Meter Volume: Joh 3710 cf
(00.000) (Data Sheet #2) . ] .

StackFiow: . (8,459 decim -~ AH___ LT _in. H,0
(00.000) (Dgta Sheet #2) _ (.000) (Data Sheet #2) :

Maximum Vac.:_ _3- O __ Barometric Pressure: %) c,/.i in. Hg
(0.0) (Data Sheet#2) o ‘ (00.00) (Data Sheet #2)

H20 Captured;__ 30,8 _ g

(oo 0) (Datai Sheet #3)

Front Half Catch % Of Total: P “(‘ O % Total Particulate Catch;__* 737 L, g
(00.0) (Data Sheet #8) ‘ (0.0000) (Data Sheet #6)
Flue Gas Monstura 5 L. 2333 %
- (00.000) (init_a Sheet #7) | B :
Particulate Emission:__ A : gr/dscf
(0.0000) (Dgta Sheet #7)
Relative Humidity: S % RH Ambient Moisture: / 5 5 % H20
(00.0) (Dald Sheet #8) (0.00) (Data Sheet #8)
" Preburn Fuel Wt.; i 3N 3 _— "/ Ibs. Coal Bed Wi.: 3-- O lbs. Test Fuel Wt.:_ 1 ‘/. / Ibs.
(00.0) (DaIJ Sheet #8) ~ (00.0) (Data sheet #8) -(00.0) (Data sheet #8)
' Heat Output (EPA Default): [ 720. b BTU/hr

(00,000.0) (Data Sheet #3)

Kindiing Fuel % Molsture (wet):_/ (348 % Pretest Fuel % Moisture (wet). | 1= 7 o
(00 000) (Dﬁlﬂ Sheet #10) (00.000) (Data Sheet #10)

Test Fuel % Mois ure (dry) f ? 700 % Test Fuel % Moisture (wet): / (s LT/S- y
(00.000) (Dgta Sheet #10 [wood stove] or #11 [pellet stove))

Fuel Higher Heatmg Value (dry): BTU/Ib.
(0000) (Datq Sheet#11) :
Stack Static Pressure: in. H,O
(#/-.000) (Data Sheet #12) o .
ient . T, — 24
Average Ambient Ll‘emperature. F Stove Temperature Chan ge: °F
(00) (Data Sheet #14) —— .(+/-000.0) (Data Sheet #14)

et 2:?:’; {'[75:2,{)' ' — medertemps §Y5



( 320)

METER BOX DATA SHEET PAGE # 2 Page: 3
oniT: Jotol £550 RUN : | paTE: 3___2___’21_118_
. Meter Box:__S H Y Factor:_e ‘NO '
Leak checks: 1S "Hg @_.00 | cfm
_1S ' Hg @0 cim "Hg @___cfm
Inject SO? @ 100 cc/min,  Nozzle: Probe @ 8" od Initial Volume:_1. SO0
ROTO: PRESS: , )9 SAMPLING RATIO: 2D .5 % “BP: 30,00
METER — SAMPLE | STACK DELTA METER| SO2 [ROTO|PUMP
MIN | TIME y READING MDCF DSCFM TEMP | PPM | TEMP | VACC
O Juss[h3s o | - ©.253 15 ZY |ssol g/ |av
1zod 13 L, Sw| —=  [R.597 29 8Y |4oo| Y30
1] ©5]1138.,SZ2 030922 b.37D [ 18 |4 [B500|8Y | 2.0
51 )o |40 14 790, J4 | [ b, 283 .15 g4 (550 | ¥4 |20
201 )jsA4LLIz M2 GBI B 3“4 550 (R4 |
1 2007143084 [143, 84| G253 IS Sso &Y [0
0| 25144, SS5| 44, 655[ 6,253 (.18 ‘S'f 550(8Y |20
%] 20| ML, 02 [ 6CF|S. 9981 | .14 51584 (20
01 3[4 935 |41, 435 | L.2s 3| IS ‘Sq SS0| 8913
B Yo [144.,90V |14, 90| G253 | LIS |38 [3swo | 3120
0] 491150, 319 [150. 3101 0. 318 | 4S|4 |sou [I4 ][220
5] o0|751.990 [151. 990 | 1.240] 20 [BY [958 ] 2.0
ROTOPRESS: |9 TOTALS|q, 24y [R.04 [ 1008 BP: 30,00
0 [1r53]153.700 [153, 00 [7.240 [.20[39 975 (349 [2.0
> 130075 S 403 [155.403[1,LY2].23 [ 3 [{So| 84|20
1o 1959, 20) 757, 01 242 [123 3y [4soled a0
>1 /0 1158. 999 1259.999[ 742 [, 23 |39 [4S0 [8Y [ap
- )5 10,793 |N0.797| 7,227 [ 20| S [415[s85 [20
- 20 |GZ S5t | )L 507|722 [ 20]FS [475[BS[20
— 25 64 23 | A LY [ 226 (950150 9o
—1 20 [0 028 GG, 0281 LIM [ 22] B [Hsb| 8 (20
135 1962, 839 [ 239723 [120 [8b [535 [ [2.0
L 01969, 5551709, SSSI71 213 | 20| Bl [HIS 36 [ 20
e 95170 2 17971.2710. 213 -].20 | 3L [95]IC [20]
SO[MN2.9¢3 71292+ G.S| i, | & [szs]st] 20
L TOTALSH199, 013 [ 49 | /022 |MAXVACC =
TOTAL Cu Ft. TOTALSI (), 35Q |/, 53 |2 030 [AVG. BF:




METER BOX DATA SHEET PAGE # 2 Page of 3 g
uNT: Totol €550 _RUN: _ DATE : ? 78 =209
Meter Box_ S H Y Factor,_+340
Leakchecks: ___ 15" " Hg @199/ .cfm "Hg @____cm
. 1S " Hg @003 cfm ___"Hg @—_¢fm
'Injac!sof @ 100 cc/min. ‘Nozzle : Probe @ 3/8" od _ Initial Volume: I.S Q0
[ROTO: PRESS: ‘”1551' SAMPLING RATIO: 20, S : 1 BP: 30. :?:ump'
e | o | S | e |Cw WETER| 502" [RoTo e
[™[pss| Y. s¥0 |4 s90 15959 .14’ % 515 190 [2.0
®[1500[ S AS]15.956] L.730 1. 15 1 do 1550] als 40
B0 5s[T1, 9490 [1M. 440 | £,230 415 | 86 |S50 [ Bk | 20
B 1o 119,923 | 18.923 [ L2z S [36 |55 136 |20
W] s 180, HoS [180. o5 b, Z30] 115 | Ik [SSO 8L |20
[ 2579/, 585 [18L383|6.z30 | 1S [8 [550]8 [d o
W] S[R3, 300 | 193, 310] e, 230 1 15] 36 [S0|B6 |20
5[ 35 [19].553 [ 194, 353 6 .5ts| Il | Yo [S2S |8L [20
] 351900 gg%g 186, Yol | L. 52| b | K, |525186 2.0
5] o[ 197,959 [79).959 | bosw | 16 | B |525 X | 2.0
] 45|99, SH | S %_521., o | o (525 (3L [2.0)
T 50l 140 0LY 791 OA | 652 | 16 | B |52 | Qe[ 0!
ROTOPRESS: |, |9 TOTALS[ 5, qCq |1 @ [ 632 ] B 20.98 |
0714551192 GIF | 192. 613 | G52z 16 | L [S25 30 ] 20
5] 1500[294- ()| 1949, 11 [ 6.522] 16 [ R |S251H[2D
W[ 5[7aS. 125 [145.725|6.522 [ 1C | 86 [a75| 8L [2.0
L lo ' 524 T R 1. a2 -Na B |525]|3b [0
20] ;5 1798, 333198, 9§33 | L.522 | Wl | ¥ [525] 36 |20
25| 20|00, 3% [300.38H G572 L IU | 3¢ [S25[8C [30
200] 251 R0[ 41 [R01.94 ] | G.522]. b | RG | 525 %6 |0
9] 30/%03:443 [303.44S | b.572 ] b KL 525 |3 120
21 _351R0S. 049 [R05, H9 | G| S| Fo [550] 8L [ 20
=] ]306,535 140 533 sz (L [ %6 [So5 3 [2.6
0 %}iiﬁo‘é 087 30%. 08| L2zl [+ 15 | %G 550[ 3L 2 |
25| s0] 309, s701%09.510| L2z 1. 7S | 26 50| %6 | 20
; E_’IN-S 12, 3%5| 1. 87 1032 [MAXVACC=
[RHE] TOTALS /<3, 395 |3 .73 [ 2 0G¢ [AVG. BP:




of~3

METER BOX DATA SHEET PAGE # 2 Page: 3
uniT:_Joful CS50 RUN: | DATE : 3~ 1S - 03
Meter Box: S'H Y Factor: ‘CHD
Leak checks: _/ S " Hg @_+9°) cfm "Hg @____ cfm
__I5 "Hg @9 cfm "Hg @____cim
Inject SO? @ 100 co/min.  Nozzle: Probe @ 3/8" od  Initial Volume:__/ SV
ROTO: PRESS: |94 SAMPLING RATIO: 50‘5 ) =1 BP: ;zq, ?8
METER SAMPLE STACK | DELTA [METER| SO2 [ROTO[PUMP
MIN | TIME READING MDCF DSCFM H TEMP PPM | TEMP | VACC
20] 1555 11), 059 [811, 054 [L, 226 | 15 | B [550 (% | 2.0
450 )| $12, 53|31V 53H 6,26 |, 15| B |550 | 86 (2D
20[ S|4 620|314, ow [5.955| 14 | B [S15[86 |20
25| 45 215, 43%|815.439|5.955| 1 [ 8|55 [ (2D
201 /5 |RIL, BSE[RIL. BSD[S.455 | ¥ | Db [S15 [ BL[2.0
251 20 |213. 7200 312.2717(5.955 |1t [D6 [SIS[As |20
201 26 1319, (Ab 1319, (AL|S.955 | M [Bb |55 (B |do
5| 35 |20 s |32 1S (3,485 | 0 | BL | S15(%L [ Zo
280) 35 [%22. 534|812, 53Y|S. 955,14 | &b | 51S|8 | 20
28| 4o |B23,959 [323. 953/ 5,955 |, 1Y | Bb [875 |20 [2.0
2] g [g25.3712 [925.3712 5955 | L I¥ | 3L [S15[8L |20
%) SOFU49) B2l ) |8 955 | 1Y | B |85 §6 |20
ROTOPRESS: |9 TOTALS:(2. ov2.| /,70 | 1032, BP.: g_qlqg
3001)(,55[R2%. 210 (279, 210 | 5,703 13 [ R [Loo] 8L [2.0
B NuFLa, 570 14229, 570 5,007 | (13| Ble |boo |&o (2.0
9] 635 1330, 930 |$30,9306(5,7207 |13 | B [Goo| 3 Q.o
5] o |%3%2 290 | 332 290 (s.7077 .13 | 8l |Lov (% (20
| )S[933.GSO[BI3. LSO (50100 | U3 [ He [ Loe [ [2.0
25] 20 |83S (01D [¥35, 010 [s,707 | 3| RL [eofgL |20
3301 23S [93L.370 [F36.3 W[50 | 3B [ st | oo |8 [20
%% 39,9499 | 90 | wor |
340
z:: 11L457) [2.61 [1L3Y
| S8
o 4321 LS"{ IOI%:} :
TOTALS: : 95 [MAXVAcc=13 o
TOTALCuFL. [ /) 2390 TOTALS:| [, 4SB |.,ILL |SYS |AVG.BP: 24,99



PARTICULATE CATCH / MOISTURE DATA SHEET # 3

uniT:_ (S5 ° RUN: ) pATE B 25-08
SCALE | _ WEIGHT
| scace creck| LEVEL ZEROED 20509 | 245.0
INITIAL : 4 /. s000g | 590.0
FINAL : v o 88509 2850
[imeincer #1 #2 #3 #4
mawr | 04,0 [S89.7 606, 7502
INITIAL WT (oY [S”[.3 gg3.5 | 853.b
nerwrerams | O/ Lo | b9 3.2 19, 1
TOTAL CATCH: /30: D GRAMS H20
FRQNT HALF
| BEAKER# | |
| FiTER # 139 F pesc. | ACETONE
FINALWTg |, 70S0O FINALWT g 104, 24 OF
INTIALWT g |« (ol (¥ iNTIALWT g |14 IS 1S
NETWTg | .OBB( NETWTg | 0890
[vo.pesc.mi |10
BACK HALF o
FILTER # 13883
FINALWT g |, H 09
INTIALWT g | + D24
NETWTg | ~O98S
BEAKER# | )% E i #1__5‘
DESC. ACETONE | METHCHLOR | H,0 H,0
FNALWT g |lot, G400 415 107..9894 |96, 5327,
INTIALWT g |103 . SZF2 [I04. 35501161. 5615 |90 40l |
NET WT g [ 20 , ] OXA | OlD (1432
voL.oescmi| /S0 75 (30 [ 3lo




Into Dessicator :
Manufacturer S & S Grade : # 25 Glass Front Size :

FILTER TARE WEIGHTS DATA SHEET #4-1

Date : -~ V-200Y

Time :

3oV

11 cm

Back Size: 8.2cm

By:éﬁ_ Ly

Lot No. :

Lot No. :

pATE. |~ 22-0% | M% DATE: /- 23- 08 %%_ DATE: BY:
FILTER FIRST _SECOND THIRD
i WEIGHT TIME WEIGHT TIME WEIGHT TIME

BE | Gug o7 | \o2Zl Jho |~
ETdNREC (2% | Li1zo 19 |7

E L Lla Tt [p? | was gz |’

PYE | bl 2o | Ll 149 |7

BSF [ a9 j2) | \N9s | (Y|

| BfF | 1L193 eI 93 1915 |

BEFE LI 213 | LRI LI

B ELLIVL et | Ll MO | t— B
PIF LS9 1S Lisg | Mg ]”

Mol Lzl 12 | Lt | 48|~

{308 | 3590 217 3598 [y |”

(3ZB | AL RIE|] AL\ |4y |7

133R | 302y 1214 |\ 3LLs N1z |”

RYB| 3LoY 218 | . 3607 Ny |

RSA| 3548 f22¢ | 3599 | Myyl”

RLA| \3L30 22 ] 23U M8 |~

B 3L50 i3] 3usy | 429]°

R3B| 3etl 24| v | g7 e—
RAB| A06L3Y 225 3ua3d . | g |-

OB 3L5E | - 3\583F | (430
Checked by: C%/) 0 | Date; A-/5 -0 Time:_] 122

BALANCE ROOM ENVIRONMENTAL CONDITIONS

DATE | TIME | BY | WB | DB | %RH
12203 2001 Cn 1 ¢ %8 4
[-2308 | 400 ‘\} 4 14




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator:  Date : _/1~20- 2006 > Time: ./ /30 By: Cb by
DATE:_/D~S ~23) awq;;_ [PATE: (O 677 Bv:gb_ DATE____ ! BY;

BEAKER ~FIRST ' SECOND 7 THIRD

# . WEIGHT TIME WEIGHT TIME WEIGHT TIME

51 [l K122 [¢9¢s|Iod ¥ 148) |v

52 [15),490L0O OV, |tol, WIS 1432 v

53 /o5 D®2F A4 [0Sy 9332 | N33 |V

54 ||p). 3033 | 0948 |15), 3040 935 | v

85 |93, 4¥LS  |AYT |93, HRIO | NGk Y

56  [10L.8593 0957 |106,33%¥  143) |~

57|97, 4075 |o7S3 (97, 4080 |3 | 7

58 |9, wssd |DASY¥ |qL.BB9( | 439 |~

59 o5, 2495 | 0as5116S,3499 11940 |V

60 [9&.1979 |95) [9R. 98D [199( | v

61 199, 346LS (0953 |949,34100  [1N>3 |~

62 (92,723 09891903618 | MY |~

63 193, 212\ |ro0o |93,213D  [I44S |~

64 | |o4.1%L]| | /oo [jo4,TI8LS | MYk |/

65 |9€. H4Ol, | Jeel %-'-H\Q i W H 4

86 190, 500D 1003 19L, ses |1489 |~

67 [10b. 2220 (109 | jolo, 22249 )98 |

88 Q4. 1SSl |1onsS 9:5[, SLO | 1452 |7

89 103, 941 l1oob [(0%, 99720 [ 453 [~

70 Io). H%2 hodt [1o2, 4935 (1454~
- --\04 1510|1003 oY, 1515 [\NsS [
721103, 3209 1009 |103.%272 [WMsL |/ Dy
78 [1p4. 38545 [helo 04,3550 | M5/ (T
. ;:.---\%1 3072 101 ). sors | 19SS [~ )

59/~

BALANGE ROOM ENVI RgNkh:IENTAL_(%itJI?_St"MS 45‘1

DATE | TIME -] BY | WB | DB |%RH
(/704501 o050 . O |/ :25‘ 4 Ezhe'_qkadb TN P
o} ey [ Ga | N [D% [ d [Date: yo0- 457

iy 1] ) - Time: L.




oL 2k A 00l | so-0-%L g
6 N+ ST ¥ QO |042-% b
8 A | L [ © 0ch0 [PBe-3| ¢
¥ L 2| KL o ™60 2o-CL-%] T
bh AL o Sio/] -2 9 En| QL DY RIS I
UoESSSS uoIssag
HY% ad Ag aun | ajeq | Bumybiop H3% aa Ag aunj ajeq | buybiop
SNOLLIGNO? TVINIWNOJIANT NOOY T 1VIS
|&U ) Q%. . A |
K5|F2-3 M Loan D R[5 R 050128l bk [V aghl] cz.9] T%Sl
Joed]/ed] Qo) Y[ xui[eR] ST [ o[ o[- A or i
MOIs¢hO [82- FAUL | MORosol+2-8] L2l WY oLl ..»u omz_MN.m J2¢l
Ag [ auny [31eg|  Wbom CHIEMEAEETEEY Ag |eunj [eea| wbiem Ag [aunl | aeqg | #1ou1d
o@ (R0 A%.mm@wmmm.@lwi@@% & hzES a:,vq\w o074 CL
_/ /I:/.,\\ /]
W]oroeZ2R hRES' W YOlad| G 1TheS WI[AT[0[T2R AL
N T Moo [osg{L@s1A o]
WOldoef [G1-R[ZATH "H01 @ LebV 2-9] 192k "BV VDI €150|(Z-QoSz h 'hai Q@ aifl -9 <l
o — o 1 ¢
S| %50 g2-F(Qh 60 ‘(] D] 2150[ (2-8f SERCTROI[UD OID[2-1 ZL
i _ - f
nmuhmwo Q1R (8942 HIY &d 116Q| -3 10h2 A [UD[ 910 [ TC
Ag | eumy B&.&E@B Ag | euny ea _/Em_ozﬂ\ E sunj [S1e@| Wb Ag | awi]l | s1eq |#so0esg
jo m - 9bEd mﬂimlw.mh<n ~_ - NN QWW\.V - 1LINN

S1HOIIM INVLISNOD : €-¥ # 133HS V1vVd JAOLSAOOM




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
IEr.otren. ‘8“17‘ 200% Throug_h g;.rtlo.rius :\l ‘1"2’3"3 §¥010004
~100 10 1 100 m; D
| wel gt welgght wgi:ht walﬂhg | Tech | Date | Time Burl{l % RH
1999949140 .ovvo | /iooce | 049 % =21 |6S%n| 18 | 4G
[/00.000( [JO0.xo0 | I.ovoo |+ 0999 =23 09730 1% | Y
t@,ﬂbﬂ' 0. 000 | | oot | y O9 C“q, A [F2s | )S % "{L
/00 . 0000 | (0, oooe | 100 |Ox  [Re3o [18%0 |98 A%Lg
/00, 09) [0 . obLD] 1, cool |,09% Y "%'31 WIS™ | 9L |4
/00,0008 | 10,000 ! | [,oxo [.0997F -4 U0 [ 94 [9Y
06 ,0000| /0. 000] | .9999 |.Jovo | k) [Q-7 |[oxes| 7S (Y8
94,9999 10,0006 | ,9999 |.099% [CV3 (94 [iwo]| 79 [4F |
44,9 qa_ Ovoocl | (ool w0999 IR 195 (0Bl 77 [49 |
192, 9499 [ 9. 499 9998 |, 099 9-9 Jtoco | DY (498
B T T e Toae B liseo T 2L T4




WOODSTOVE DATA SHEET #4-4

~ SCALE QA SHEET | ‘
ates: le: el: N:
From 10-72-G® _ Through 3~2lo~ 2% Sartorus A120S 37010004
100 10 1 100 m : : D .
welggt weigﬁlt wg!gﬂ welghg Toch Date Tiee Bu% % RH
1000006 [10.0ow) | Lo | 0NE -2 | %] 18 | Y
91,9999 [lo.000] | ~e000 [.l00] |Cn W-z3 [jooo [ 14 [ 44
100.000Z | I0.0052 | } o2 [.p494  [CfF 10-39 |40 | I3 | Y
100, BT | L0 oo | [.co0 0994 /1620|190 | M | YO
/00,0003 [(0.eoo] | [Lexo| [,0999 /029 [d%20 | 74 | 4p
(99,4449 [/0 .ovoe | -9994_[,0997F |G 0-Ax[ /2018 | 4O
fo0.0%00 [9.9989 | 9499 [,.0a4q U~ lw-zaliwo | St -L}‘E
99 A%h3 [4.9139 | 9949 |. 1o [CKK /5%9 o | I8 |
9.7 [oowo [, 9249 [, 0499 S L | 5ol L% 147
ZOD'OWI [0.0002 |/ 0000 | ,0949 H-19 | +713 A 40
/o0, 0020 10,0002 | .9999__[.0314 3 (o4 [9Y
94,9999 [ 9.99%9 ._Q‘H‘i‘ 1099 A L |45
jooowl [lo,ooZ [.9941  [.09G99 %5 s
99.9999_[)0, [(Pof  [.0999 [T (s %
o0.0v0 2 | 9,999 v9499 - [.0998 24 14
1M1 [/ooay |/ oucﬂ_ N 4 |44
L, eo60 /0, 7 099 [Cl A &5
%‘?ﬁ‘?‘ﬁ 9.999 1“‘? 0999 1), WX 49
(06,000 110, 0002 L 1000 |ehp - 14
9999 /0. cvel qu L099% 1€ L% 43
94.9999 [/0.0001! [[,oon [.099 Jn 2% | 43
o0, Coexs | /0. oo0 | /oD | 0498 843
/00,000 (|10, ow( 4 L0999 | %3 q |43 |
QD , OO0 1qc,> -9999 .04 ' q [I
q4.2494 ?‘H"l L OXxo o k| ) _?(‘1‘ 4
00,003 |fo, 000l | ,q499 |.099% |G 0 4%
%j.qoqc (0.owf |/, 0000 |.loco : = > |47
9.4494 [9.9997 /cé@ =000 K | 71 |42
j;ﬂ%? /:WI .99499 [ oo G V.54 1433 12 |46
L OO0 NS%2 o) o) 299 9 %" -~ / 1Y |
A4.999%_| 1.9999 _ ff,cm: 0999 % égo) ?73 4‘}/7
ool [(ovovol [.9999 [.0995% 3-8 G| 17|42
(D, 0007 | [0.0000 | [ ve0] |.099 \_R-A2Z0B] 01/ |78 |43
00,0000 |0 .o/ | oo |, 0999 R-3-08 6950 | T, [ ¢49
{00, 0ol [ D00 | [ oo [,099% R~1F08 A3 | 74 | 9¢
/oo. @Ol | 49,2999 | [ oo _ij_% GBa>&LN0 | W |d5
199. 000 19,9999 4997 [. 0998 [y Berdows| 75 | Ye
[OO. Ovol ’DLCIIJO {.000 s OO -22. oq[b 15’ s{s‘




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Dates: Scale: Model: -
From 4-24o 205 Through | O=¢4- 2457 Sartorius A120S 37010004
100 10 1 ~ 100m
welggt- wolgght weight :elghg Tash | Dt | Thne BDurl{: ki
94,9493 | 10000 | | J:000/ 0994 |[Ch |42 [0%1S[3 | 43
100, 002 | . wov ! | L.cwoo L0999 Gz [14o0 | 78 | Y@
99,9999 [ /0. coso__ | A 00O | . 10090 33 “Fzq [1Wo [9Y | Yy
00002 [j0.ove | | 9999 | juee  |S 6/ [fovo |7 |47
Joos 003 | 1p.ooe) | ,9999 | . looe &2 (1530 |96 |95
10o.0001 | 9.999Y9 [ J.ooeO | L1poO s-9 1900 (18 (YL
#00.an| | /0,000 | /) cono 0441 % S-13 (WD [IL | 95
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BLANK PROCESSING DATA SHEET #5
uniT;_ CSSO RuN: | pate; &°15-08

BLANKS DONE : /O~30-240F

BEAKER A B C
200 mi 75 mil DICHLOR 200 ml WATER
ACETONE
DA 4 ﬁr:.

FISHER OPTIMA | FISHER OPTIMA |22 ) offes
LOT #02372.5> |LOT#63 594/ | Disvilied

FINALWEIGHT |JOR, 9009  [lob, 36777 106, 9680

TAREWEIGHT | \0%. 394S" | /0L, B0 | 100, A4y

NET WEIGHT o004 0014 . 0L 3\

TARE BEAKERS INTO DESC : TIME : N6O_DATE: /0-70- &3

DATE ;02 BY: DATE : 023 BY DATE : BY:

BEAKER | 1 STWT | TIM 2NDWT | TIME  [3RDWT | TIME

A lvsead | \Doo (@z‘i‘%\ 1027}

B |3eto |10 ﬁu:,'sd,}j 0L%

¢ |woim | oz {oe.agdy) Joz9

-

FINAL BEAKERS INTO DESC : TIME : o4 _DATE :__/0-27 03

DATE :/02 BY %. DATE : /02D BY% DATE : BY :
BEAKER | 1 STWT | TIM 2NDWT | TIM 3 RD WT | TIME

A IRGol |02 |8.9e09 | 161G

B |lb3cn¥ | N2Z2Z |, 3017 it

c  |b7% | Y125 |1l 1622

_ TARE QC FINAL QC
pate |Tme |By  [we |oB | % DATE |TME |BY [wB [pbB |%
oz M|ty | ¢ |75 (Yo e nwlepy |~ |20 42
b23l/0c0]C > M |4y /o-h/tg;gqs } 28 |45




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

uniT:___C550 RUN : | DATE: 8~ 250§
BLANK CALCULATIONS
Acstone OO "" g+__200 _mi= Mq' g/mi
Dicholoromethane : oIy g+__ 15 m= _ 600D |\ g/ml
Distilled Water : WOODle  ge__ 200 mi= _ QOO0 g/ml
FRONT HALF CATCH
Futers: 1 08%lo  g._ | (0000 gy= _. O %3y g
Total Catch #of Fiters  Blank Value / Fifter
NV _
Beakers: 1+ OBAO  g-_J1O  (,ooumt gy . OKIZ g
Total Catch miAcetone _ Blank Value / mi Acetone
TOTAL FRONT HALF CATCH : ® ] '7 b % g
BACK HALF CATCH
FLTERS: OGS 4. J (0000 )= . 09B5 .
Total Catch # of Filters Blank Value / Fifter
BEAKERS : ool
Acstone: v 2D g. ]SO (, vt g)= « 2049 g
Total Catch mil Acetone Bgnk Value / ml Acetone
_ Lwﬂ_ )
Bxtract:  OLOY, g-_ 75 (Lovool] g)= _.0O59Y g
Total Catch ml Dichloromathane  Blank Value / Dichloromethane
. ,bLSY
Water: _+ | 432 g-_ 310  (,000I8 )= . |37 1e g
) Total Catch ml Water Blank Value / Water _
TOTAL BACK HALF CATCH : S0y g
TOTAL CATCH : v I8 12 @

% FRONT HALF : A ‘/. 9 %
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TEST DATA SHEET #8

Nt It 550 RUN:__ | pate:R- 252003
Test.ChamberAir_Velocity Start : ¢ Stop : Qf Avg.: g

Wet Bulb / Dry Bulb " -
? Pre:WB:_ (ol pB: 5O H+ % RH /'QQ%HZO
Post:ws:_LM ps: 19 b wrihS %Hm0

Average : Y. 5 % RH 55% H20

Empty Stove Weight (ibs) :_N \ A wi stack & oil seal : Wet : N ‘A Dy: Q. O

Kindling Weight (Ibs) : Paper : s , _ . Wood : 9 , 2
Preburn Fuel Weight : r)-r) -+ }C;-.‘-/?" (.G Total :__3S | ’
Kindling & Preburn Fuel Welght (wood only) (Ibs) : Total:__ 3. 3

q = o
Coal Bod Wt Range (bs):_3-S - 2™  scale: 59 . 7.9
Upper : .25 x fuel weight : Always round DOWN to nearest tenth
Lower : .20 x fuel weight : Always round UP to nearesttenth  Actual Coal Bed Weight : 3.0

n

Maximum Coal Bed Removal (lbs) : (( > f s 9 )+2).25=_¢ B

Test Fuel (.75" x 1.5" x &" spacers ) = } % pcs
Dimensions Length in inches No. Pcs Weight in Ibs % of Load
2" x 4" /la 3 @;( 4313
4" x 4" G Z 0 | sLA
Test Fuel Weight: __ |4 [ 1bs
Esﬂma:_t{od! Dry Burr:{ Rate : ‘.{ ; |
[, - (M. x /16 43Q) 60  _
22046 _ 33y 112 Ko/ hr
L3 TIME . |
Estimated BTU's/hr : 19,140 x - 100 ‘O‘Dg;& = _11720. b BrUsmr

EPA Default Efficiencies : Non Cat: 72 Pellet: 78



: WOOD STOVE OPERATING DATA PAGE #9
unit: SO TOl CS_S o) Run ___1__Date: %—-25 - 009

FIRE STARTED: 11O
WARM UP AND PREBURN:

PRIMARY AlR : Set wide open for all warm-up / preburn fuel charges. Then setto.

/ B'L at start of preburn. |
SECONDARY AR : N A CATBYPASS: __ N !A
CHARCOAL BED PREPARATION :
Raked and leveled prior to each warm-up / preburn charge At 1 1/, min. prior to loading
last fuel, raked and leveled. In stove 25 sec.
JEST:
DOOR wide open during loading @ min. SQ_sec.
PRIMARY AIR : Opened full for first ' min., then set to run settfng of / 37
SECONDARY AIR : NA CATBYPASS: __ N 1’ A

FAN: | |
ON @jﬂuﬁng warm-up OFF during preburn

ON @ﬁrst 30 __ minutes of test OFF balance of test run

Fan speed set at Lo
WO ATA: KINDLING: A mix of the grades listed below:

SIZE MILL GRADE SPECIES
PREBURN: 2x4 Manke/Tacoma Std. or better s. grn D fir
TEST: 2x4 Packwood =  #2 orbetter s. g D fir
4x4 Packwood - # 2 or better s. grn D fir
PELLET FUEL MANUFACTURER : AJ JIA BRAND : N I A
Il Grades Wi les: I

WARM UP INFORMATION:
All pre-burn / warm up fuel pieces were either. f /Q or [ Q_inches.

1st warm up / pre-burn fuel charge’ (_/ 1! lbs.) addedat__ ©)2.%
2nd warm up / pre-burn fuel charge ( Hﬂ('/ Ibs.) addedat__ O 330
3rd warm up / pre-burn fuel charge ( [ lbs.) addedat /[ 3 O

4th warm up / pre-burn fuel charge ( _Ibs.) added at

Sth warm up / pre-burn fuel charge ( Ibs.) added at



TEST DATA SHEET #10

unit: 3010l 5SSO Run:_ | Date -3~ 25 _2008
Room Temparature : “Li °F Temperature Correction Set?: @ NO
Calibration Check : 12.0% + or- 0.2%7? LE NO
Time Test Fuel moisture reading taken: ___ O 4.3
pc#| Dimen. Use TOP BOTTOM SIDE Average
B R L Yy 3.0 12,7 [ [2.Bov
2
3
A2 TP %S 242 8.8 9.6
5 | 2'%4"xg" | P 24 2 2.3 24N 23.0
6. | 2"x4"x8' P : ZU, & ZD“?" Ta,.3 20 f)
7| 2a'x8" | P | - - L3, ]
8 | 2'x4"x8' | P
5 . :
10
1 o
12 Sadxll, | T | 22.0 "2 25 219
A T | 4.5 J5.%. /8.7 9.0
jndl | &7 8.3 8. 3.7
5 dxdyl [T | K b 9.7 1.1 19: 1
16 h T | &w.o 20. f 2./ 0./
17 _ quB
18
19 ‘
A jopsesm | T 319 20.3 2 D h L
Key for Use : K =Kindling P = Pretest Fuel T = Test Fuel
KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : ’ 2‘ %OO % ‘3(, (:}3_3 % /ci ‘-(9(90_ %
Wet Moisture % : /[ 349, % [7. 27 % /(_m 43 %
To obtain Wet from Dry : 100 x % Dy Reading %'Moisture, Wet Basis

100 + %Dry Reading

Acceptable Ranges : 16 - 20 % wet: 19 - 25 % dry with meter correctéd for temperature.



] i . * ..' ) . f E:
GAS DATA SHEET #12 v
;b DATE: -8 ~ 2008

weighT: 20"

unr:._Jotol LSS0 v RﬁN: | pace: 1 oF 3

"FUEL Co: [ V. O: [ V. CO [STATIC] S

TIME |SCALE| FUEL | DROP _\_I. . S
— /3] | 3. 21239160 [T [\ \2 [.020 350

|
i
7k IR E NTE IS A SR

0 13 s =
S0 03152 ] K |31 [3F .S 1208e) (049 | - SI].0YS] 409
o= bz i3z .t .09z | 22 3152 [.oul]| 43 1.040] Seo
l o0 113.0] .2 < 10[ 2.9 z4 :
=) 1S 1] -2 L \SZ 33 LCONL . ST-055 - 53 1.030] S50
2Z— s A2 163 [ 9203 16.0 |06l | -GS [.0%0] S50
e~ S-0f1lo | - fyvax] o |s2zi3) [./05 [1.04]0490] 550
P93 N3] F 1,229l -2 (s3I 3 [.3 W .04 Sas
o A5 D] -3 el 3 h4IS 12,0 1.093 1 =4 | .04k SSO
& o Vo 1110 | =5 322 SO L4 [T | 09% | .99 |.0%3] S5O
se—litSlas] -6 | AT 10.6 138K A | 046 % |.050] 50D
Sl W 19g ] 3 1. 154) 1LY 1,35¢18.3 | oW | -<o oSt yas
SUBTOTAL] ***** Sbihly: | hdglh §  SNANe LTI BT Ittli_t l_-:t-. Wb driy e quo ol .
S I\ A g3[ 5 |- 530 [[Ng] 0.5 '.o%_ A NS RES
0 0% | 3B] -5 | 4o [/0-0 13 [10.9 1,05 | voex [.0%a ] 450
gD 0213315 ] H285110.61,393]9%%/ |.025 | .23 |.051] HSo
1210) 99 1] M | .Hwd] 0] L.4121[)0.3 |-023 | . 2°.] o052l 5o
aslesl v LRNBUT10%] 298] 9.x .-gz,g 26|05 uay
%] S9] -G [N 1L0 | 3%9[ 476 .03 | <19 [~0<0] 495
20651l 0 L OP6[WR L2431 9.2 TS | -\ |-05/] 4so
22001 461 ] -1 JHog 1 )0\ |- YN\Gl/0-4 1,022 |24 [-Dg0]| {50
! 2619313 1.5%0T 9.4 T U116 |-0%2 | Z{[-0s0] A3
oy A N ]y |.359] X9 r"lﬁaﬁ UM .o 92 [om9f tias
sl -1 9] . 21,3823 | WAL NG .029 -q) |04z S
G-% | 2% . > |e9orl 10 T a8l 20-+ F. o ST |.otg| S25

g
-
s
®
&
-4 I8
|
®
]

LT T T iy LLd ] oy e sy Wil LTI & Wil

SUBTOTAL **#+*" - GO

G laM] A (38T [\6H]1] .G, 072]| ~35].0M4| Sa
10627377 % , 2001 | MEGT I Z[.0%Z | %3 |.04% ] <<o |.
2205160 | 501X 1. 516l 3% [ ey INg T nzZ [ -0%] <561
S Tol5% (2] -2 |.2%2] 1.0 |.99¢| .4 35 ol S0
ST 2a -1 . 22] Gol-50[h.3 o [ S50
B0l S-Cll6[ -] | .Yyl s 3] 520[ 1. 0490] <SSO
! sslas !l 1 ], aco[tia 53313, 033|550
F ‘ >4 |24 \ «1931-Y\-G|.=27 ' - 036 .S"ZS
312 | %4 Al .4 YA RGS
Bomeloz [2al ) T 9ol ™R [-o3n| 525
: ; 5 %.-‘t A BT IR 033 525
§UBT°TAL tiii& LT T 13 ?‘Qt_t ‘-lﬁ(lf. !Et} tttit';l S ik B TITT) *i'i_!"i_ -:,Lo_lq% 5.;2*5 ;

|
-
4
»
L

TOTAL | *+

L LA T = whdhe | Wil iy oyl . . : .
) t..‘-. LT LT £ !l 50'7! LT
el

%



ET #12
GAS DATA SHE | F- 25— 700

WEIGHT: 3'0 : DATE:
UNIT: C.SSO RUN: PAGE:  OF
TIME |SCALE| FUEL | DROP| V. Co: [ V. O: V. CO [STATIC| SO:PPN
1% 5020 [\ [ ma[ taisey[19Q |, 256 2.56] .035] 575 |
1820l 49 | 1A | |6k | B ULSo[1h0 [, 268 [2.68 [.o72| 525
a3 N | 1.5 -1 ) [ se3[(hZ [.230 [Ta 031 S2s
BTl | %] .0 |10 H-2lsre 193 [zl z. 33 .0 D[ Ses
Wm DA [T U@ [ s [Ha .ot 2as o] 5<s
22—l A6 V-6l | |15al 3.9 585194 |12 223020 Sz5
12 ns s |- a9 338898147 |.293 | 191024 ] %259
22—l < vs | o [Es[ 3.6 5959 | vl 2w lo ] 5zs
sty [ 1A 1035 33 [biz 15,3 ] 2053 ] 2.0%].029] S50
2ol N [ LYo [ 3] AN LS] IS |, 24 [ 215 1.038] S25
Be<sl4H [ bY | @ 1132 3.4 by 153 |.20[ 2.0l |.01¥ | £50
s S0 .Y l" -l \1’55? E‘Ll yb‘3 15,3 t%@ 1.0? wD'Z:" S0
SUBTOTAL Addoh Fhkkd L1321 Rk i wdiekk ek Wik ek kW ...‘ 33’_6 kb
o= W [T - [ 1543 [.LOH[IS'Z [,210 [ 2.1 [.0%] S50
2Ol Y ] V2] .o adt ] 3B ik 1S [,208 | 209 T.a2k]| SSo
S|4 L L) Jo3d 3.3 LLIL] sy o]z 09 otls] 595
pldo [10].( |.RZ][33 [.Li [15:9].20l [2.0ZT, 08| 575 |
w—rldo [Jo | & 128>z .22 5711389 | [.S0oF. sil] 595
|34 [ 9.1 [a2a]3.2 Ll /ss | \9F \%'ﬂ_{)ﬁ 815
S—Z|38 [ &€ [.,) [.130 2.2 LU 151207 2:03 F 025515
>3 WO |.@¢ [.130 3.2 [WLiK | I1IS.5] . 3[2.09 Fozs[395
513 [ 210 [z zl.ed[issoad]z2a8 FozSsas
of3.L .G ), 1 Y93 F 524147 . 238 A3 P oes|sS
; S _5'5. a-b, -’ o'S-L 3-% 'S??Q‘ JL{l-} .Zlq Zlu"abl‘-f 575
B—7ol3s 1.5 1 ¢ [.1s2|38 |.592[H 2| 108209 hozd|575
SUBTOTAL whkkhh e i o wrhwRw whdhdr wirdrd W Wikl L2 213 ] !**** Hedkdedd —.‘ 3 03 Tededrdedy
g3 [ d 1.0 197 3% [ [15.2 [ naC] nadf o |Goo |- ¢;
W3.3 1.3 1 |\HY[3.6 | Liz|is3 | 15H 188, 023] oo |
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2
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ZERO / SPAN CHECK DATA SHEET #156-1

Date :% - Al "'7_(1)% ' Analyte: CO (15-1)

unit: Jotol (550 __Run#:___ ’ |
zerocyl.#: JOXTAC. 3R Conc.:  000%CO;  Cyl. Press.: 709 _psi

Certified by A | Q LI QUIDE Date : ﬁ’l g-0OY

Span Cyl. #: U 9 _ Conc.: _[2_,_1&_% CO. Cyl. Press. : 100 psi
~© Certified by : Al Q UMLE . 'Date:__J{ -1~ OB
Analyzer : Make : HORIBA Model : PIR-2000 SN : 407069

Range: 0-25.0% CO2 . Analyzer Output: 0-1.0 v.

Flow: 1.5 SCFH ~ Measured by : Rotameter

EPA Span Value = 25.0 % CoO,
EPA Control Limits = + 2.5% of 25.0 % CO; = + 0.625 % CO2
Method 28A = + .2%of 25.0% CO; = + .05 % CO;

PRE RUN Audit: by : Q%O%—Tlme . /DCJD Temp ‘ 60 L
* e | ~ AUDIT RESULTS s

Point | Expected Response — Actual Response + Conc.
i Meter DVM % |. Meter DVM % Difference A %
ZERO 52 '
000 | 000 | 000 | (50,000 | = 00F [~ 00F [F02F
SPAN e | . e '

'POST RUN Audit : by :qLLMﬂ%_TEme: mp_Temp-: _:,_,L_?F |
_AUDIT RESULTS '
[ Point_ Expected Response Actual Response + Conc. g
# [ Meter | DVM % | Meter | DVM % Difference A%

ZERO '
00.0 000 | 00.0 | 50 | < 00l |-, B2 -,632 |-, 127

A an s [, 488 [ln20| us 2| 4| 12000 [~ odo | L)

+ Conc. Difference = Act % - Exp (Std) %
Zero % Difference = Act % (ppm) - Exp % (ppm) x 100
_ Full Scale Value '-
Span % Difference = Act % _(ppm) - Exp % (ppm) x1oo
Full Scale Value




Date : <II -

.Unit: :Qitﬂ LES 0

ZERO / SPAN CHECK DATA SHEET #15-2

- — 2p0%

 zerocyl #: LLBTAC 3A  conc.:

Run #:
0.00 % O2

|

Analyte: Oz (15-2)

Cyl. Press.: _T)OY _ PSI

Certified by Al RjL[_@,U-\i. Date : OL/-/Q'-OGL '
Span Cyl. #: " 4 5~ cone.: 12.60 %o, Cyl. Press. :LQ_Q_PSI
Certified by : p{\ . Date : _ [l- (- 07
Analyzer: Make : TELEDYNE  Model : 320 A SN : 37400
Range: 0-25.0 % O Analyzer Output: 0-1.0 v.
Flow: 1.5 SCFH Measured by : Rotameter
EPA Span Value =25.0 % O,
EPA Control Limits = £ 25% of 25.0% O, = + 0.625 % Oz
Method 28 A = + .2 % qf 25.0% Oz=:|: .05 % O2
PRE RUN Audit: by : Time : /00O Temp: 20 °F
- AUDIT RESULTS
Point Expected Response - Actual Response + Conec.
| # Meter DVM % Meter DVM % Difference A %
ZERO '
ki 00.0 | .000 | 00.0 ocoo|. oo | -, ;o |-, 030 - 17)
.| SPAN : :
126D | 504126 | )2 | S )2‘-(_00% LOo0B | , 033
POST RUN Audit : by : L Time : !""'D Temp : °F
. _ AUDIT RESULTS
[ Point Expected Response Actual Response + COnc.
: T‘I‘! 5 Meter DVM % Meter DV_M | % Difference A%
SPAN - 2 o0 7.
A6 9 126 ] 12.0] 505 1233 | 1633 |33

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

Zero % Difference =

m) - Exp % (ppm) X 100

Full Scale Value

 Span % Difference = Act % (ppm) - Exp % (ppm) X100

Full Scale Value

b e L T



ZERO / SPAN CHECK DATA SHEET #156-3

Date: 3~ 2/ = 2000

Analyte: CO (15-3)

Unit: Q- [®) Run #:

zerocyl. #: _JORTAC 2-R  conc.:  0.00%CO Cyl. Press.: _1O9_ Psl
Certified by : _AR L) QLN | Date: 041 9-O4

Span Cyl. #: (8 )5 __ Conc.: JHQQ % CO Cyl. Press. : 1700 _psi

Date: < /{~ 1+ OF

Certified by :
Analyzer: Make : HORIBA
Range: 0-10.0 % CO
Flow: 1.5 SCFH

Model : PIR-2000 SN : 408005
Analyzer Output: 0-1.0 v.
Measqred by : Rotameter

EPA Span Value = 10.0 % CO
EPA Control Limits = + 2.5% of 10.0% CO = + 0.25 % CO

Method 28A = + .2%of 10.0% CO = + .02 % CO

PRE RUN Audit: by :

Time : 1000 Temp : &D »F

~ . AL%IT RESULTS
Point Expected Response Actual Response + Conc. '
| # ["Meter | DVM % | Meter | DVM % Difference A%
25RO 000 | 000 1900 |50 [0 | 02D |, 023 |, 225
VY [.890 | Fa0 4.0 | 440) §, 397 |-, 003 [ oe¥
POST RUN Audit : by :%ﬂmo : _D_':_'B_Temp : __1;_0 F
- __ AUDIT RESULTS '
Point Expected Response ~ Actual Response + Conc. -
ft! 5 Meter DVM % Meter | DVM ) % Difference A %
b 00.0 _.0.90‘ 000 [00.0| .00 | . oz5 o2 | 225
Ha.0|.49480 |44 | dai| 4. 907 | .00+ | O]

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

Zero % Difference = m) - Exp % (ppm) X 100
Full Scale Value

Span % Difference = Act % (ppm) - Exp % (ppm) X100
Full Scale Value '




ZERO / SPAN CHECK DATA SHEET #15-4

Date : % ) "'z.d.)EJ
Unit : . Totul ¢s580

Analyte :
Run#: J

SO, (15-4)

0.00 ppm SOz

zerocyl.#: JOZTAC. 3A conc.:

Cyl. Press.: __)QUO PSI

Certified by : AIR LIQULIDE

Date : _Q4 "} 9"0"7‘

Span Cyl. #: CLAZOY Cone. _@Lppm SO; Cyl Press. PSI
Certified by : IDE | Date: O [~ 3+ 2003
Analyzer : Make : HORIBA Model : PIR-2000 SN : 403019
Range : 0-2500 ppm SO; Analyzer Output: 0-1.0 v.
Flow: 1.5 SCFH Measured by : Rotameter
_ EPA Span Value = 2500 ppm SO, -
EPA Control Limits = + 2.5% of 2500 ppm SOz = + 62.5 ppm SO;
PRE RUN Audit:by: Time: ! DQO Temp : 30 °F
AUDIT RESULTS
Point . Expected Response _ Actual Response + Conc.
r“i Meter PPN Meter DVM % Difference A %
ZERO| 00.0 .ooo 0.0 | 0,0[ 000|424 g2 |.o1%
| sbipl g 1280} s0.0| 5% 125¢.9 | (.00 | 1256
POST RUN Audit : by : Time: 140 Temp: 1L oF
_ A me - AUDIT RESULTS
Point Expected Response Actual Response + Conc.
i Meter DVM PPM Meter DVM % Difference A %
ZERO| 00.0 | .0 ; 11—
= 00 | 00.0 | .5.0 — oo\ 2. 0%% —2.0%% -, 0 BY
SPAN : _ " . _
50.0].500 1260 so.1| ol 1261 Y | |l 400 |, 450,

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

Zero % Difference = m) - Exp % (ppm) X 100

) Full Scale Value

Span % Difference = Act % (ppm) - m) X100
Full Scale Value




QUALITY CHECKS DATA SHEET # 16

uNT Tntw] €550 Run: paTE: O~ ~ 200

11::1: mocouph — °F TIC #13 120 °F
TIC#2 — °F TIC#14 0.4 °F
TIC#3 L5 °F " TIC#15 ANV °F
TIC#4 (9.4 °F TIC # 16 LY °F
TIC#5 L0 °F TIC #17 1L ¥ °F
TIC#6 L5549 F TIC # 18 1L °F
TIC#7 (586 oF c#1e___ LG oF
s L% °F TIC#20_ ~— o
TIC#9 I °F T/IC#21___ """ °F
TIC#10 T | °F ' TIc#22___ T o
TIC # 11 (;OIS_S | oF TIC#23 oF
Tc#12 12D T o TIC #24 ) oF
Thermocouple Readout: “ ' '
Pretest zero and span check and calipration post test zero and span % difference

ZERO.O . O °F Adi.10 01O o zERO .Y  °F Difference ~20 9,
SPANZ2O! .G oF  Ad). t02000.0F  SPAN_I998 S\ °F Difference. - 0SS 9

Thermocouple Readout Pretest Linearity Check:
0 =_O0O e | 200 =200.2F 400 =39909F o
600 =599 FF | 800 = A9FF 1000 =F99.7F
1200 = qu’(a"F 1400 = lscj"\;“oF 1600 = )S99,. oF

_—— e

1800 =1199.% oFr 2000 =2000.0F

Sample Train Leak Check Pre _/ Post __ /
C-gas Train Leak Check Pre Post_¢/
S0; Train Leak Check Pre Post_V
Static Gauge'Zero Check Pre Post _V

Scale Check Pre : (35 — 335 = (D.O
Post: (2 — 2 = /p. O

Stack Cleaned Priorto TestRun: YES X NO ___







TABLE 1 -—-—- RAW DATA

CLIENT:  Jotul TEST No. : 4
MODEL: C550 DATE: 26-Aug-08
TIME METER DELTA METER PERCENT PERCENT SO02
READING H TEMP. CcO cO2 COCENTR.
(MIN.) (CF) (IN. H20)  (DEG.F) (%) (%) PPM

0 941.500 0.150 80 1.05 3.50 450

5 943.000 0.480 80 0.40 3.20 250

10 945.732 0.170 80 0.45 2.80 425

15 947.341 0.150 81 0.47 3.20 450

20 948.867 0.170 81 0.61 8.00 425

25 950.483 0.170 81 0.55 6.40 425

30 952.098 0.150 81 0.78 7.30 450

35 953.624 0.150 81 0.74 6.20 450

40 955.150 0.130 81 1.39 13.10 475

45 956.596 0.130 81 1.16 11.00 475

50 958.041 0.130 81 1.16 11.90 475

55 959.487 0.130 81 0.80 10.90 475

60 960.933 0.150 81 0.75 8.70 450

65 962.458 0.130 84 0.67 8.90 475

70 963.920 0.150 85 0.53 9.40 450

75 965.469 0.130 86 0.70 9.30 475

80 966.941 0.140 86 0.60 9.40 450

85 968.495 0.140 86 0.49 9.50 450

90 970.050 0.160 - 86 0.50 9.60 425

95 971.695 0.140 86 0.49 9.20 450

100 973.249 0.140 86 0.41 9.60 450

105 974.804 0.140 86 0.65 9.20 450

110 976.358 0.130 86 0.76 8.40 475

115 977.830 0.120 86 0.85 7.70 500

120 979.229 0.120 87 0.97 7.50 500

125 980.637 0.120 87 1.13 7.10 500

130 982.045 0.120 87 1.22 7.00 500

135 983.453 0.120 87 1.06 7.30 500

140 984.861 0.120 87 1.36 7.00 500

145 986.269 0.120 87 1.33 6.90 500

150 987.676 0.120 87 1.43 6.40 500

1565 989.084 0.120 87 1.25 6.40 500

160 990.492 0.120 87 1.31 6.10 500

165 991.900 0.120 87 1.71 5.60 500

170 993.308 0.120 87 2.01 5.30 500

175 994.715 0.120 87 2.02 5.30 500



180
185
190
195
200
205
210
215
220
225
230
235
240
245
250
255
260
265
270
275
280

996.123

997.605

999.087
1000.569
1002.051
1003.533
1005.015
1006.496
1007.978
1009.460
1010.942
1012.424
1013.906
1015.387
1016.869
1018.351
1019.833
1021.315
1022.797
1024.278

0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.130

87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87

2.18
2.09
2.08
2.04
2.01
2.1
2.14
2.02
2.07
2.12
1.97
1.50
1.60
1.76
1.72
1.76
1.74
1.66
1.86
1.37

5.20
4.90
4.70
4.60
4.50
4.20
4.20
410
4.00
3.90
3.80
5.30
4.90
4.80
4.70
4.50
4.50
4.40
4.20
5.20

475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475



CLIENT:  Jotul

MODEL: C550

TABLE 2---RAW DATA

TEST No.
DATE:

4

26-Aug-08

e e v e e e e sk e e e e e o e e e s ol ol o e ol e e ol ol o e o e o ol e e ol o e o i o ol o il o o ol o e ol ol ke o ol o e o o ol o o i o ol o e ol o e ol e o e o ol e ol e ol o ol e e e o i o e e ol e e e e e e e e ey

METER CAL.
FACTOR (Y) -——

BAROMETRIC
PRESS.(Pb) ~—-—

LEAK RATE
POST (Lp) -

WATER
VOL. (Vig) =

TEST
TIME (MIN) ———

0.94

30.15 in Hg

0.015 cfm

126.8 Ml

275 min

Wt. WOOD
BURNED(LB; —-—-

WET,FUEL
MOISTURE ¢

Wt. PART.
COLLECTED —---

METER
VOLUME Vm -—----

HC MOLE
FRACTION  «-eeme

14.1

16.957

0.9372

82.778

0.0132

Lbs

%

mcf



TABLE 3 —--FIELD DATA AVERAGES

CLIENT : Jotul TEST No. 4
MODEL: C550 DATE: 26-Aug-08
AVG DELTA AVG PRCNT

H —— 0.14 in H20 CcO ————— 1.28
AVG METER AVG PRCNT
TEMP. Tm  ——eee 85 deg F Cc02 e 6.52
AVG PPM AVG BAL

S02 e 468 PPM CO2/CO — 5.10

%

%

%




TABLE 4 -— CALCULATIONS

CLIENT : Jotul TEST No. 4
MODEL: C550 DATE: 26-Aug-08
STD SAMPLE STACK GAS
VOL. Vm(std) d) ------ 75.96 dscf FLOWQsd  -——-- 458.072  dscf/Hr
&
7.63 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(s td) -—- 5.968 scf CONCTRT.C 8§ ——-- 0.0123 g/dscf
PRCNT PARTC.EMISS.
MSTRBws -~ 7.28 % RATE E ——— 5.65 g/Hr
BURN MOLES OF GAS
RATE BR —— 1.16 Kg/Hr PER Lb WOOD Nt ---— 0.47 Lb-mole/Lb
CO EMISSION PART.EMISS.
RATE ———— 196.02 g/Hr RATE ———- 4.88 g/Kgdry
& fuel

169.13 g/Kgdry
fuel



TABLE 5 — PROPORTIONAL RATE VARIATION

CLIENT:  Jotul TEST No. : 4
MODEL: C550 DATE: 26-Aug-08
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE

5 625.5 98 100

10 633.4 99

15 633.1 99

20 635.2 99

25 635.3 99

30 634.9 99

35 635.2 99

40 635.2 99

45 635.3 99

50 634.8 99

55 635.3 99

60 635.3 99

65 633.0 99

70 638.2 100

75 639.4 100

80 640.8 100

85 640.9 100

90 641.3 100

95 640.8 100

100 640.9 100

105 641.3 100

110 640.9 100

115 640.8 100

120 640.4 100

125 644.0 100

130 644.0 100

135 644.0 100

140 644.0 100

145 644.0 100

150 643.5 100

155 644.0 100

160 644.0 100

165 644.0 100

170 644.0 100

175 643.5 100



185
190
195
200
205
210
215
220
225
230
235
240
245
250
255
260
265
270
275

643.9
643.9
643.9
643.9
643.9
643.9
643.5
643.9
643.9
643.9
643.9
643.9
643.5
643.9
643.9
643.9
643.9
643.9
643.5

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100



COMPUTER INPUT DATA SHEET #1 J\L
Address: S; HoO ‘i’C_z_hU‘SOf\a
Gotham ,ME 04038
Phone: @D" —]qh]’ Squ Fax: _Zo_." 50' ' - (-"LQ’ZIB
Run No.: Ll Date of Test: %" Q\LC‘) - 2_.‘306 Burn Rate: Lib
Model No.: CSSsQ ] min Mmin-tzs [ fan
StoveType: [Jcat  I¥{Noncat [JPelet (112519 [Jmax  [Jinsert
Dry Gas Meter Y Factor._e q ‘-{ Q Post Leak Rateé & cfm Time:_:_zjg____min.
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)
Dry Gas Meter Volume: % 2“ BA % cf
(00.000) (Data Sheet #2) |
Stack Flow: 1,413 dscfm A H: JHO in. H,0
(00.000) (Data Sheet #2) , (.000) (Data Sheet #2) :
Maximum Vac.: 3 » O Barometric Pressure: 301 ) in. Hg
(0.0) (Data Sheet #2) ) __ _ (00.00) (Data Sheet #2)
H20 Captured: J 2—(9- 8 g
(00.0) (Data Sheet #3) :
Front Half Catch % Of Total:__ S /1S % Total Particulate Catch:_+ 15 /< g
(00.0) (Data Sheet #6) . (0.0000) (Data Sheet #6)
Flue Gas Moisture: ; 7t ZBS ! %
(00.000) (Data Sheet #7)
Particulate Emission:__ | s ] qOY : gr/dscf
(0.0000) (Data Sheet #7)
Relative Humidity: “e %RH  Ambient Moisture: \ 1S % H,0
(00.0) (Data Sheet #8) ‘ (0.00) (Data Sheet #8)
Preburn FuelWt:_ 423 1bs. CoalBedWt: 2:S  bs. TestFuelwt: )1 ) s,
(00.0) (Data Sheet #8) (00.0) (Data sheet #8) -(00.0) (Data sheet #8)
Heat Output (EPA Default): 3925 BTU/hr
(00,000.0) (Data Sheet #8) ' _
Kindling Fuel % Moisture (wet): 12. 38Ut % Pretest Fuel % Moisture (wet): 1L, 225 %
(00.000) (Data Sheet #10) | (00.000) (Data Sheet #10)
Test Fuel % Moisture (dry): 20,479 o Test Fuel % Moisture (wet):_| b ASF  «
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove])
Fuel Higher Heating Value (dry): | BTU/Ib.
(0000) (Data Sheet #11) :
Stack Static Pressure: —. 04 4 in. H.O
(+/-.000) (Data Sheet #12) _
Average Ambient Temperature: 1% °F  Stove Temperature Change:_ 32 D of
(00) (Data Sheet #14) —— (+)-000.0) (Data Sheet #14)
Test stortz )y
R eter fernps -
End < 1350 meter fempz 54S



o 2 YL 3\515,.

METER BOX DATA SHEET PAGE # 2 of 3

Page: 1

pATE: ¥- M8 - 2008

.

uni: Jotvl £550 RUN :
Meter Box.__ S H Y Factor:_» ‘NO
Leak checks: l5’. " Hg @Q/b__ cfm "Hg @ cfm
| IS "Hg @05 cim " Hg @_____cfm
Inject SO2 @ 100 cc/min. Nozzle: Probe @ 3/8" od Initial Volume: I.S QD
ROTO: PRESS: 2 0 SAMPLING RATIO: 35,5 -1 BP: 35, 20
METER ~ SAMPLE STACK | DELTA[METER| SO2 |[ROTO [PUMP
MIN | TIME READING MDCF DSCFM ' H TEMP | PPM | TEMP | VACC
o |15 94 s00 7,39 |. 15 [BO|dso[Fo [ 20
51 220|943, 000 | — [13.858|. 481 30 |255]| R |30
0] 25945 P2 [9YS 32 |FIS2 | fF | Bo [HLs [ 8 (20
B 3590 3YL (UL | GBS S |B) |40 [3) |20
01 3919498, 9L1 9483 [ 3, 3 [ 13 | &) [425 [ 8] |20
2| 49[950.4%3 (95048383 [ [ ) (425 (&1 2.0
01 499952098 |952.098| TL8S 115 | ¥l [4SO[%) [20
¥ So|983.024 953, Y[ 6ks | LS| &) [4SO|&] |20
0] 85195 ., 150[985. 1s0 [ 1280 |- 13 | &) |475]3%) [20
% 1500|956.596 1956, 596 | 1280 | 13 [ 8] 415 |31 |20
V] 031952, 4] |95%. o4/ {12%0 |13 | &1 [Ty ]St | Zo
|| 101959 493 1959483 [N 2ee | 13 |81 [H5[S] [20
ROTO PRESS: , 20 TOTALS: 48.15% | 2.t q(ﬁ BP.: BO:ZD
® IS5I5]aLo. 433 [960.933 [7gs |15 |31 [dso] 8l [ze
® | 20 |92 HSE |§ 2. 45% | 712013 |9 [YI5] §9 |20
] 2519(3.90 |9L3.920 (128 | LIS [ 85 [H450(8S 20
%] 30[96s .48 [S 969 [0y L3 [3e |45 86 [ 20
01 35190 I [kl 94y [ 1LY [14 (8L [dso]8e [2.0]
* | 4o |9068.495 | 98,4495 | Ly |,1¥ | 8L (450 (86 [0
0] 951900050 |910.050 (.02 . [ (42530 |20
Pl SoPNNIs |90 US [y [ 4 [ B (450 [86 [20
0] S51913.249 [913. 249 [ Lt [ 14 sy [ 4950 |86 |20
5110|974 809 [9M. %04 [7.C1d [ 19 [=6 [4%50 [k |27
"9 051926352 (910358 |2, 2¢ |03 [ 96 [95] s (20
B W79 [9N.830 [6.$53 |0z | 3 [0 56 (20
TOTALS: 8q. quo h(;} 1027 MAX VACC =
TOTAL Cu Ft. TOTALS![/Z& | ,_7_1, 3,18 [/993 |AVG.BP:




METER BOX DATA SHEET PAGE # 2 |

2of3'

Pagei 2

uNiT: Toto) €SS0 "RUN: 4 paTE: 3= 20 2008
Meter Box;_ S H Y Factor:_+140
Leakchecks: 1S " Hg @0 cfm "Hg @_____cim
‘ LS_ " Hg @ ;Dlg cfm : "Hg @ cfm
Inject SO? @ 100 cc/min. "Nozzle : Probe @ 3/8" od Initial Volume: ,.S00
ROTO: PRESS: 20 SAMPLING RATIO 2.5, X BP: 30.1Z |
METER " SAMPLE STACK_ | DELTA | METER SO2 |ROTO|PUMP
_MIN TIME | READING __MDGF _ DSCFM H TEMP PPM | TEMP | VACC
@[]0, 229 [919.229 [ L3S [1C |37 1500 184 |20
%[ 25 [980. Ga1 [930.63F | GALE [, 1S 3F [0 [§3F 2.0
™| 257982, 95 [932.095 | 6,363 .12 | T} | 500 |53 120
%] 3p |95, 453 [983.453[ (38 [ 12 | BF [0 |21 [)0
| =5 (984, 30 (98t 3Ll [C.8L2| .12 | 24 |Seo |3} 2.0
| 4o [ 930L 204|980, 269 L. 3L3 | T | BF &0 (8] {20
0] s [397.L% 937, ] LAk | .12 [ ¥F | SOOI Y |20
| 50[929, 0% I3, 004 [ 3L |12 [ IF |s00| $1120
0| o< [0, ST 990,442 [L.SLY |02 |53 SO [¥F R0
6] 1900[99), 900 [F1.9500 | LYE [ [FF [S0 B+ |20
™ 51993303 |9493.208 |L.3Ls | T | S [ S0 | 320
] 50[434. NS 399,115 [GLaLs [ a2 [3F [sp [¥F[20
ROTOPRESS: 7 (5 TOTALS[Q 2, q (L, | .49 1099 BP: 30, 12
2IRsf0aca > (996,123 [2229 1.9 183 (415I8) (20
| 201997 LS 9. s [1.224 [ 13 [9] |4715]87 |20
e 751999, 083 [999. 0| 22a [ 13 |31 415§ (20
132 11000 564 [ooo. 564 (122903 [ ) [H75]8] 20
o 351002, 051 |1002.051]7.229 | .13 | 83 4553 (oo
2 Yo lio3, 533 1jop3.533/9.220 1413 | §3 415 [ 91 [20
i ‘15 s, o1y |loos. o3| 2224 |13 [ 33 (415 [ 57 |20
ol sol ot 44t Jicel YatfN. 220 [ 13 [ |45 [33 [20
-5 ol 918 [y D[ 229 | B [ /F (99583 [20
HEQllood b \pf), qup 17224 1,13 [R3 [4as|og (20
e O3|(oto 9492 |iolo. 942 | 1.229 | B | &} |415[(81 [20
Rltorz 9 |1z 92y (1224 | 13 | 93 [43s |37 |20
TOTALSIR(, 149 | 1,50 [ 104y [MAXVACC="
ITOTAL CuFt TOTALS: L4, ‘Le"{ 3,00 2.08:’5 AVG, BP:




METER BOX DATA SHEET PAGE # 2

Page:

3

of-3

UNIT: Sotul <550 run:__ 4 DATE : __ &~ 28~ 2008
Meter Box.__ S H Y Factor;_, 44 O
Leak checks: /S "Hg @0l cfm "Hg @____ cfm
_ IS "Hg @015 cfm "Hg @____ cfm
Inject SO2 @ 100 cc/min. Nozzle: Probe @ 3/8" od Initial Volume: I'SOO
ROTO: PRESS: ,2.D SAMPLING RATIO: )S, & E BP: 30,17
METER SAMPLE STACK DELTA |METER| SO2 |ROTO |PUMP
MIN | TIME READING MDCF DSCFM H TEMP | PPM | TEMP | VACC
2491191511013, 90% |J0I3. 906 (.29 |13 |37 |415[&F |20
25| 20 1015, 38 Y| (015,333 1zza L B3 [F (415183 2o
2501 25 |1olb. LA | 1016.8LY[1.2249 |13 |83 | 415|8F (2o
25| 30 (109,351 [1018.35) 2224 |3 [¥1 | 95 (3% |20
9] 35| (019.833 [1019, §33] 7,224 | \\3 |83 475 |%? [2o
25 Ypllozl. 315 10213151 a |03 |3 NS |82 20
] 4511012, 740 1012 MG |43 [ 87 [HS] e [20 | v
= Soljot 1@ (otd, 2R | 129 | 03 [ 83 [975 [ S (240 '
285
290
295
ROTO PRESS: TOTALS: 5‘7"’53‘2 I‘UL] Lﬁb BP.:
300 B
305
310
315
320
325
330
335
340
345
350
- _' 7]
TOTALSIL (S, 120 [ ), 8L | S [MAXVAcC= )
TOTAL Cu Ft. (B'L“‘)j(& TOTALS: 7:'41;_ V140 S'{S— AVG. BP: 30,15



PARTICULATE CATCH / MOISTURE DATA SHEET #3

onir:_C550 RUN: H  pare; &% 05
SCALE | WEIGHT

scaLE check| LEVEL | ZEROED 295.09 245 .0

INITIAL : VA v, . 590.0 g SjDi &)

FINAL : v J 885.09 DB .0 |

IMPINGER #1 #2 #3 #4
awr |00, 4 | 5860 [H4%9.D 90Y.0
Iwmawr | oo, 4 | S®eS | 4%4.0 2439
neTwrorams | |04.0 | 5.5 [ D 10.5

TOTAL CATCH: | L. D GRAMS H20

FRONT HALF
- BEAKER# | Qo
| FLTER # |43 F - pESC. | ACETONE
FINALWT g | 172  |mnauwrg |[0S. 0203
nmALWTg | (olLR INTIALWT g | /04, 74133
NET WT g a 2004 | NETWTg | . 2930
voL.DEsc.m{ _ JOU
BACKHALF 283
FILTER # 9B
FINALWTg | <11 2 )
INTIALWT g | DS LS
NETWT g v O S;SQ: ;
BEAKER # %1 B9 81 | v
DESC. ACETONE | METHCHLOR| H,0 [  H,0
FINALWTg /00,0 KO1/00 . oLso |20, 2424|106, Y9ES
INTIALWT g |/0S. 9193|100, 0023 | 120, (TLO| [0, 43T
NETWTg | .1797] .otz 6709 . 0%d3| o ILSZ
voL DEscmi] 12 75 @] 3 Ay |

\044Y



Into Dessicator :

FILTER TARE WEIGHTS DATA SHEET #4-1

By:%w-

Date: |1} A0p

Time : 1300

Manufacturer S& S Grade : # 25 Glass Front Size: 11 cm

Back Size: 8.2cm_ Lot No.:

Lot No. :

|DATE; !‘.’ZZ‘ 0 BY%IDATE: [-12-08  |By: DATE: BY:

FILTER FIRST SECOND THIRD

# WEIGHT ME WEIGHT TIME WEIGHT TIME
141F].GIsz 136 | . Wiso 1432 {7

M2F| 15 | 150 | iSO | N3 |~

N3Fl W92 1252 LILY 14397 2y
1Y #] 119 1233 AT | S|

14§ A ,LiSsH RIS| W LI1SY | N3l ”

LA e 3] w0 [T

INF LT [ ] LISk [M%B]-

(Y8 Fl Ll L& 738 | LB 1439 ] -

JH9 A LIS 123791 . 1L1sg Mo |~

/SOF|  LISE I2o| (158 J49) 1~

4l B | 3639 N4 | 3WDBG 48 |”

1926] .3L30 12921 3Lz [y’ |-
3R] BS6S5 [1TH3 ] 3S LS s |7 Ry
YR Bbol 24| DLGTE | HYLI -

(45B] 358 |1245 ]| 35T [l |7

[ Al 3599 1296 | 3599 |48 |-

IRl 3LesS  [247] 3L2S | ww [~

MSRI 36 ) [ 1245 ] 3L [4se |-

MR B6HZ [z 3WLIB | s T

[0 3Ll | 1252 ] 3WeY | us2|”
Checked by: C,iln L, | Date:__‘_)\_' )5 08 Time: 12/
BALANCE ROOM ENVIRONMENTAL CONDITIONS

DATE TIME BY WB DB | % RH
- 2206| 7oo 7 1;
-23-0% | 14OV % T4 |4




- BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator;  Date: | =% - P Time : _J[ QO By:[?!
pATE: ) 1§ L€ BY:CD DATE;_|-Z|-200% _ Bv_m_ [pATE: BY;
[ BEAKER FIRST SECOND THIRD
i WEIGHT TIME WEIGHT TIME WEIGHT TIME
76 |jva, 03 [123% [03, %033 /436 [~
77 18,33y [172=b Vo2, 38 LY (1930 |~
78 (94, 4932 | 173) 194, 9943 |1yzs |~
79 "-ﬁ. L, g%'} 1725 (472, LIV3 |9 |~
80 1239 \v9, VeSS | 440 |~
81  [loh 4,3 [129% ol 435 | J9Y¥/ |~
82 197, 9124A 1242197, 4749 | 443"
83 [4%.9270 [1243]|9%.320 s [149¢]-
84 [|0S. 5525 | 29Y s, 5523 | 1d95 |
85 [9%,9922 [245[972,99)\3 [ Muy |-
86 [J1ot, 943 [12% 14,0433 [1y) |~
87 [los. a1 2 113] 105.9193 [Nu8 |-
88 [Jo0. o030 (1249 [100i602B  |NSo |” 7 L9
89 [120. L7 0 [1250[1e. W2 o [ ys/ -\
80 [16bL, 4039 [ (25! [IDk, 4042 [ 1952 ]~
91 [95. 0504 [1zs2[95.0%50Z | 453 |7
92 9L, 194 | rsd[Ab\9Y [14SY ]
88 I01.3 84 [175SHe 3§44 [14S5 |-
94 [10L.3LBY [ 1235C] 10, A% [ HSC]-
9 Wl.yoaY (12571074092 [14S) |-
06 1Y 1263 [\03. 9% 98 |-
97 qq E9lo (1259 [99.9% 4 14987 |-
98 Jlos. 02Sl, | 10 |{ps.02s ) | 15w |-
19090 lO“ls l?jch"f 130) ’CH: 9381, 150 |~
BARCERO S VAL SR e | 1552
[ DATE | TIME BY WB DB [%RH|
L-w.z;‘% 1230 [ Cly ( I | 4S Chockaci;y(‘
- LESI N [ bs Date 15
S b 2




ol L L 0 | 001 | Sob S
6 — SF = D [SER° | 26 -k ¥
8 b Ll 7, il | 30 -|-% [
L (A2 i el So7 |03 2
9 Oh S 7] ookt | 9o52-4 1
UOISSag UOISSag
H% aa Ag aunj aeq | bumbisp HY% aa Ag aun | e | Bumibiop
SNOLLIGNOD TVLNIWNOJIANT WOOY T 1VIS
| ~ 1 | o
w2V )] \ I Ol [ 7] 2V | e 2R 9]
- — f“..ri — { =
Vol 22| £-p] el mv Stel [ 52-2, CLnt QWQ.Q_&.W@ AShl
Ag | eunl [S1e@| wbiOM Ag [aunl [sleq| WBEM | Ag [owil [a1eq | wbeM Ag [auny | eeq | #1004
./ _ -
| ) %N:: bfSEh RPN
MORS20[ 2-5] A8k qa/ [ Lot -] £ubk o0 [M[AX7 | (€9 &oow.qe o [ce gl Qs
F) — i B
DI 8 7-b| (k2 hL oy} Yol 20T IeR QS h O [Vo[oT [oe2] 1<
I _ -4
O ] /-p| Q529 o] O T2 [ £ 2 €17 .8._,&9@_ %L QR
——
_ v 3 -
BT | 15|00 | A2 SIRO R AT [58] [5
/ / Dl o] w-AETZ0 ")
A1) 2-b] £920 sa1] YO ST /-5 96T S| U =0 ,m,w._dymmaﬂdﬁ_omg S
Ag [ouwn [sleg| wbeM Ag [aun] [aleg| wWbem Ag | suni [S1e@| Wb Ag | aun) | seq |goneeg
10 »ml.mwmun_ Q0. g72-R ‘3lvd f NnY QASSDO = 1INN

S1HOISM INVLISNOD : €-¥ # 133HS V1VA JA0OLSAOOM




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET '
Dates: . : Scale: Model: SN:
From B2 1- 2009 Through_ Sartorius A120S 37010004
100 10 1 100 mg ' D 0
wel :t wolg’ht wolght wolghg | Tech _D'“ Time Bur_li % RH
El-‘(;zl#aﬂ [0 .ovvo | /) tooco 10999 &\-_3-7.‘) S| 1% | 4o
/00.009( [0 ovos | T oooo | 0999. 23 093] 79¢ | 9C
[co:e00| ). 0001 | hivewl |, 0993 " 3zg Voo % [N |
/o0 o0v 110 Ooo, looe |.1oon  |OR 3o (1830 [9%8 [4L
[00. 609 [ Q. 00LA| 2, cool | ,0999 . A Jwis | 96 |99
/00,0000 | I1D.00y | | [[oxo |[.0997%F -/ Moo |94 |4Y
06,0000]| 0. 0o | | .9999 |.]o0o -7 |oses| s |4
é‘l. 3999 [ 10. 006 | ,9999 | .099% 2 19 4 wve| 77 |43
a4 ool [ [ oool [ w0999 |9R B 27 |4
194.94939 | 9. 9999 | .9998 | .099 -9 lloco | Iy [49R
994% | 9, 94973 | Loovo | 0%%9 [Oh J_[ISe0 | 3¢




W TB

WOODSTOVE DATA SHEET #4-4

~ SCALE QA SHEET |
Dates: 2 el: :
From / D'ZZ';_O?I Through 232 M 'g:#:rius rﬁgols 3;1010004
100 | -
woight | _ wt?gght w:lght :\?:I;:g Toch | Date | Time | g, | %RH
100, D [ /0. 00k ) ’1 (o] &) O ¥ . | 718 "’hﬂ'
U114 [|lo.oo0] | <000 |.[00] 4 [ 9
(1000092 | 00052 | ) o2 |, 994 251 Y3
[100. 0ouT [ 20 . 0o | [sovo) | 0G9% M | Yo
/00,6093 | (0. coo| oxof  1,0999 13 | 40
99,4489 [0 o000 | -9999__[,09973 78 | 46
/00.0800_ |G 90,89 ,Q‘H‘) 0949 L
qqa%83 149949 | 9949 [. 1o & “H_
98997 [Z0.000 [ ,9949 [, 049 L% 147
[00.000] [/0.0002 |/ 0000 |,0949 3 A 4O
Lo0e0| /0. 0002 1.9999  |.0914 (4 [44
94,9999 [ 9.2a%9 . 4999 1099 L, (45
jooowT |lo, 002 |.9949  |. 0999 s Y
94. 9499 )0, Qu [(eool  |.0999 (S |4
09,0002 [ 9,999 19499 - |.094% 24 (97
1M1 /ooy L oudl | . lvou Y 1494
30,6000 (/0. ool ‘i.%% L0990, e [
97219.9999 |.99 0999 1O, WL (49
(06, 0007|100, 0007 l' !r;nm 00C ; 72|90
tcr/gqu /OuC_ZJUI s qqq .OQQi : L% ."ﬁ-—
94.9999 [/0.c001 |/,oom |, 099 d 7% | 43
n,o0 oo [,.0494€ NiRFIES
/00,000 (|10 o0o(_| 4 au .o‘lg% _ 3ol a4}
(oD,000Q [/o.Ovor | .9999 [ .0%499 ' q 47
94 244 9 \ ?qqq lrm t(\qu%- Li 4$L
Koo.0003 |fo, 000l | ,q399 [.0998 70 | 4%
q e%g_ (0.000f |/, 0000 [.loco ~ (47 |
qo;.z%% /0,000 / .éﬁqq, } /000 |72 [9C
MM 1 o § 9 £ Qa
42,991 _| 9.9929 7Locz.z:: ; PO_ZH 3 z 77? D
(00, ol [(D.ooo[ [.9999 [.099% 348 G| 1 |42
(o0, 00073 | (0. 0000 | [ veof |[.099 79 S _|R-12-0%] 01/ |78
KO0,0000 |0 .ol | oz . 0999 -u.ogmgo '-7& .1.63
(oY, ool /’(D‘ @ | Jewe [.099% '-'8-0 %0 | 74 tfl?{-
Joo. @0l | 9,24999| 102G |« 6939 1110 | 0 195
199, o0 | q, qqqﬁ {9999 ™99 ANGEE?
§®°- Qwol| J0.oo0 [[, 0000 |, 1002 zz olw| 15 '-.g‘
00, 0000 | )0, 9o0] [/ ool . 0999 A% 09w 16 | 43



WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
From H4-20-205) _ Through |0 ~14- 20573 Satiriss A1205 37010004
100 10 1 ~ 100 m D "
w_elggt weigght welght w:Ighg Tl | Duls | T BU?L b
94,993 | 10.0oa| | J:ooof 09499 [Ch |42 |08IS| T3 | 43
100, 0002 | 0. .0bo /| L.oooo |, 0999 Y29 |1%00 | 7 | HY
99,9999 | /0. coco | A vogo | . 1009 g [1Wo [ 94 | Yy
/600002 | I0.0vo | | .0999 | oo S~/ [fovo |7 |95
. _194:25! 9319 . 1002 y &2 1S3V 196 | 94§
JDO.000 | 99999 | ). 0020 . 1 D9 5-9 (1900 (18 |HL
100.an| | /00000 | /) oo 091 | 5-13 |30 |TL | 95 |
J00.000% | Jo.o | | / (o0 | lvon A5 1B 11350 N [4b
/w003 | 0.0 | Lovwoe | .A4R % S-20 (13| 97 [ |
ﬁﬂ-‘tcﬁ 0. o] | J.oooo | (oo p ISCL |\ | D& Yl
99,9999 /0. cw0) | Lemo [,098b [ [b-S | [S30] Q49 | 4Y
/00,0000 [lo. 000 | .998% [-0%99 [Ch |60 [1630] 90 [99
/00,0000 [Jo. oo | | /. ovos . 100G 38 |loee [ LE |93
93.994 /o\mo'-( L aobo  JOLO -4 [1300 | T3 | YO
00,0307 /olwg;, 000 |, 084 10 12 |4
[29.394F | /0. 6050 ~ 4999 \.ngg v |12 (2100 2% [N
99.999%19.999% | oo [.09 v G131 7Y [ 47
[49,.9949(Q, 299 Lowe |+ 0998  [Clp & TL3b | 7 [49
99. 4991 /0 OO | [ ovpu |, 1000 I [430] 25 | Y&
(00, 00| |1 .o l,zn:” 1 D00 s (64 Jlodo | 7K | 4
[ (05.c00b [0, ov9) | .9999 |.0%97 p |b-2olloso | I8 | ¢
999990 [9.999% [ - 2444 [.099% R-24 13 [74 |98
| ool [ ool 0049 ¢ -3 [tooe |99 [,
99,0999 |/A.000Z | /. ovol 1000 191 [uso |79 [40
Q999 |D.oool [.3599 [ .0994 _|cdd [9-7 lum 1% [ 43
949.9997(9. 2399 [.999% [.099% -5 (oo | 1Y | Y6
(02 09 | 0 coo Qa9 09499 . || 7% 4L
949.999% | /0.0cc0 | (. 00D « 100G gﬁ 12)0% FERER
(000 |0 o |l axao VA7 A 1S (180 1% [ §y
/00, vopZ | 0. oo | 4999 . (00 1005 10930 | 1y |H4%
/00. 000> |10.woo3 [ oooo . |,099 G Yoo |93 4
_Lco'cwl oy [Joooo  |,0%99 -8 [loow |79 |44
Ioo\ £0. cooZ CCET 079 Nl r0|/ N 4y
.9 ?s:q b |[.000f . 094 10-1/ | 2o | 15 |4%
tooww [9.9999 | .9999 L0998 1642 [ 1130 [ 72 [
O3 | 9,9499 |/ cweo oo N [10-3 (1030 | 79 [4(
94.4499_| (0. o f.oovu oo [UIy |-ty |y | 28 1YL,




BLANK PROCESSING DATA SHEET # 5

uniT;__CS5V RUN: Y paTE: 8-23 0¥
BLANKS DONE :_/0~30-200¢
BEAKER A i c
200 mi 75mi DICHLOR | 200 ml WATER
ACETONE
FISHER OPTIMA | FISHER OPTIMA xfu’?ﬁ:
LOT #0252 |LOT#63 s/ | Disvilled
FINALWEIGHT 108, 9009 |10k, 3077|106, 9680
TAREWEIGHT | 10%. ¥94S" | /0L, 306 | 160, QLYY
NET WEIGHT 0014 0014 . 003\
TARE BEAKERS INTO DESC : TIME : D60 _DATE:_/0-70- o3
DATE {022 BY :Cp_ DATE:|o23 BY (4> DATE: __ BY:
BEAKER [ 1 STWT TIME 2 NDWT | TIM 3 RD WT | TIME
21 _
A loyg\d | \ D00 (&oﬁ.zﬁ% JoZ}
B lddoto |10l {ub, 343 102%
C b3 | 1T <m) 029 .
FINAL BEAKERS INTO DESC : TIME : oo DATE :_/0-2% (¢
DATE /02 BY DATE :/020 BY Gl DATE : BY :
BEAKER | 1 STWT TIMi 2 NDWT TIMi 3 RD WT | TIME
A |IBGolf |02 8. 909 | 161
B llcb3cnd | NZZ |, 3007 i
c  |baL%| Y123 |l.9uss 1672
| TARE QC FINAL QC
{ DATE | TivE | BY we |os |% patE [TiME [BY |w [oB | %
loz[isley, | 289 | |pednwley |~ 0] 42
23| 1000 [ O ) 74 |4y /D'ﬁrﬂgggqé > 28|43



NET PARTICULATE CATCH CALCULATION DATA SHEET #6

unr:_ S50 RUN ; / DATE :%” 8- &
BLANK CALCULATIONS
Acstone : L OOI "J g+__200 mi= mq' g/mi
Dicholoromethane : ooI1Y g+__ 75 m= _ QOOD \ % g/ml
Distilled Water : WOODlo g+ 200 mi= _ QOO0 giml
FRONT HALF CATCH
FILTERS: __» 200'4 g- , (0000 gy = \ZQOL‘ &
Total Catch #of Fiters  Blank Value / Fifter
O L] Dw
BEAKERS : __» 030 g-__JbO (.coag?- g)= \28 ?_.3 g
Total Catch miAcetone  Blank Value / mi Acetone
TOTAL FRONT HALF CATCH : s 4B2F
BACK HALF CATCH
FILTERS: 0S5 5ls  g-_ | (oogo axe D55k
!I‘ohl Catch . # of Filters algrk wﬁ%ﬂ v
Acetone : _* g- (L oot g)= 1199 g
Total Catch ml Acotor_le Bgnk Value / ml Acetone
wﬂ ' :
Extract: _s QL CT o 756 (000019 q)= . 0LOB
Total Catch ml Dichloromethane _?Blank Value / Dichloromethane
, 1005
Water: _* LS g- 325 (» OO0 ] g)= 0 'SCLB g
‘ Total Catch ml Water Blank Value / Water )
TOTAL BACK HALF CATCH : » L{S L‘S g
TOTAL CATCH : v q3 17 g
% FRONT HALF : < ile> %
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TEST DATA SHEET#8

onT: Tt LSS0 run:_ ¢ DATE :R= 22-2003
Test Chamber Air Velocity Start : ({5 Stop : @ Avg.: SZS

n

v / Dry Bulb L
WetBulb 1Oy B e .- S pB: b
post:wB: L) ps: 18

Average : 5 5 % RH L"S % H20

S5S  %RHLF %H0
535 o4RHIE %Hy0

e ||

Empty Stove Weight (lbs) : N \. A wl stack & oil seal : Wet : N ! A Diy: Qe @)

Kindling Weight (Ibs) : Paper : R ‘ Wood : 2 S
Preburn Fuel Weight : 20, | + 30.3 Total ;0O k'}
Kindling & Preburn Fuel Weight (wood only) (Ibs) : Total : 42‘ C,
Coal Bod Wt Range (lbs) : 3 5 - ')\ﬂl Scale: _ 2, 5 N

Upper : .25 x fuel weight : Always round DOWN to nearest tenth .5
Lower : .20 x fuel weight : Always round UP to nearest tenth  Actual Coal Bed Weight : 3

Maximum Coal Bed Removal (bs) : (3:5__+ %™ )+2).25 =D

Test Fuel - - (.75" x 1.5" x 5" spacers ) = } % pcs
Dimensions Length in inches No. Pcs Weight in Ibs % of Load

2 x 4" /o 3 L3 44 .3

4" x 4" /G ) 1.8 55.5

Test Fuel Weight : JL{*/ Ibs

Estimated Dry Burn Rate : -

Hol -Add = WASY)  _e0 ) (L o e
22046 | 5 ¢
TIME
Estimated BTU’s/hr: 19,140 x 1(;03 X / ' /D(;R = ‘3 c‘%l 5" BTU's/hr

EPA Default Efficiencies : Non Cat: 72 Pellet: 78



WOOD STOVE OPERATlNG DATA PAGE #9
Unit : Sotol 550 Run : . 1 Date: %"‘ 1.8~ 2009

FIRE STARTED;__O% 10
WARM UP AND PREBURN:
PRIMARY AIR : Set wide open for all warm-up / preburn fuel charges. Then set to

25 at start of preburn.
SECONDARY AIR : N IA CAT BYPASS : N I{A
CHARCOAL BED PREPARATION :
Raked and leveled prior to each warm-up / preburn charge At 1 1/, min. prior to loading
last fuel, raked and leveled. Instove __ 2S sec.
TEST:
DOOR wide open during loading ) min._40__sec.
PRIMARY AIR : Opened full for first__ 5 min., then set to run setti'ng of . 15- i
SECONDARY AR : N A CATBYPASS: __ N }f A

FAN:
ON AOFFduring warm-up ‘ m / OFF during preburn
ON/ QFF)first__ 39O __ minutes of test @ OFF balance of test run

Fan speed setat __LOW)
WOOD DATA: KINDLING: A mix of the grades listed below:

- SIZE MILL GRADE SPECIES
PREBURN: 2x4 Manke/Tacoma Std. or better s. grn D fir
TEST: 2x4 Packwood - #2 orbetter s. grn D fir

4x4 Packwood # 2 or better s. grn D fir
PELLET FUEL MANUFACTURER : AJ jl/ﬁ BRAND : N } A
|

All Grades WCLB rules:
WARM UP INFORMATION:

All pre-burn / warm up fuel pieces were either, /JQ or / Qg inches.
1st warm up / pre-burn fuel charger ( 20, | Ibs.) added at O 9 20
2nd warm up / pre-burn fuel charge (01D lbs) addedat_ ) OS S

3rd warm up / pre-burn fuel charge ( __lbs.) added at
4th warm up / pre-burn fuel charge ( Ibs.) added at
Sth warm up / pre-burn fuel charge ( Ibs.) added at




TEST DATA SHEET #10 5
Unit : ﬂD‘hJ \ CAEsO Run : 4 Date :%")“ "‘.Z,QO 8

Room Temperature : 7“{ °F Temperature Correction Set?: @ NO
Calibration Check : 12.0% + or- 0.2%? QE NO
Time Test Fuel moisture reading taken : / oM S _
pc#| Dimen. Use TOP BOTTOM SIDE Average
; G IS 14,7 1Y 1477
3
ol Rciciedll L I v X 13.7) 19)) 1%,
g jewae [ F | DLS 20,2 20.3 20,1
o Rncicdl R W 5T 194 |1&.3 12,
7 2"x4"x8' P : <)
8 2"x4"x§g' P
9
10
11 ‘
2 ool | T | %2 12 15,2 3. |
By Tl A3 230 2.8 20.9
wl u - | 83.9% R, 0 323, / 23
5 [ehvd ) | 200 0.2 | 207 20.2
1 I T | Avcee 0.0 ¥t Pl
17 | yoz. |
18
19 ,
20 Spacers | T | 210 A% 9.8 20t
Key for Use : K =Kindling P = Pretest Fuel T = Test Fuel
KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : l._{j/)bq % ICi.B(a'Dr % 2.0,470 %

Wet Moisture % : IZx %(gq. % IQ;ZZS % Mg\qs’.} %

- - :

L D Reat.:hng = % Moisture, Wet Basis
100 + %Dry Reading

Acceptable Ranges : 16 - 20 % wet: 19 - 25 % dry with meter corrected for temperature.

To obtain Wet from Dry :



'GAS DATA SHEET #12 | |
o DATE: <L- )8~ 2003

weiehT, 39 L
un:_ Jotol (S50 RUN: Y pace: 1 oF L
TIME |SCALE| FUEL|DROP] V. | CO: | V. | ©Oz2 | V.. CO [STATIC] SO:
o] 12T | — Uz [251.6uaT/e2 J.104 [1.05[.035] 450
£ 0| 1321153 ] .4 |\2q | 3.2 168X | IR2 n3B ] HO .03 250
Jo—as AN 13C] - JWS | 7% 699 RS fod3 ]| 49 |.0M | Y75
15~ 163 [1%55] .2 |29 [ 316631141 |ous | 97 |.033] ysSo
o] 103 171.94] -5 || o N1 ) [ 060] -Gl .04 y2s
23 0_5_.:}"1_%; A e A |6 Y [ SS 15 |- 053 -ss[-0us| 42 s
e—slisa (3] -5 §.7299 [3D ]300 113 oxx | - [.OYe [ W5o
B -5 12090 G2 [-SSY R0 | A4 [.oMS] HE0
q WNSHOAT -9 [ -sa[ A [ 53] 3 L 138 [ 157 1.0s5] Uas
B olas| gl ] lo ]3] %6 .15 [ [.055[ a5
N B T K I IS N ES EEE A A NI KES
ol VG [T [ 3 o009 Mol 039 1~30 [-05s] ©asS
SUBTOTAL [T .2:. I _'ili'iiﬁ- _tnt::_ [TIIT] tft*g whdddr - Wik _‘530 wd i
0 H2 133 ] -9 L2993 |.4S T 0] .35 [.0%2 Y50
g7 W5 e 35| 3.4 | -4 ] 06| \GR.OSI] 535
Bt 10216 1S, 3l ay |- H3L] 105].0S[ | -S3[.0s0] G50
DBl A )G-H Y | 36] D NGO IS 069 | .30 | 050 435
D oS 5(()0 Y |« 3%0 az-";_l L 118% L0599 | .go 04| Hgo
210l q.) | S ) e382) as ).td ] 10).G|.065 | -6 0N T Ts5O
> KRl YH1:9%7] 4.6 | 1% [O‘.‘I(?_ 040 -_Ll%_g%%_—"r’%
200 X gl Y )] 4 49 \L) [0 | w4y Toous | uso
sl %0 JLS1.3 1 3%6] oL | qug[ 107 [0y [ O [043] 45 |
[ el )l Y.2332] 4.2 1. W0b[108 006 | - 6s |03 S50
” : (6 713 31% 13_533 3.‘-, ﬁl!_l “'l . 10_15 ljlﬂ ‘-\d'"P Lr‘,L
2—1ofjo 135 [ 3§30 [T (4912 [ osd | 85 R | <ow
SUBTOTA!. ““-: [T -,*.Iu. ti_t.tt_ il uu; _ufﬂrt T [TTiT] ﬂ’_"‘! e
5 3 [.302[7.¢ [989 122 |.RCl.9) Fovd| So
fogde 1 20 pdaglias iz [)pi3 Fod/l s |
428 1920 l4qa12s [0 | .2z f o) [ So0
v 29209.3 | 9931123 1105 | 1.0 Fod/ [ S0
. .7=fal 1o w4493 [12.3 W35 3L ooyl JSL‘D
251 LY | sez |26 [T 132 [133.F. o4/ [ 500
2501 Lo 1519 [12.9 9% [ 143 F, 090/ <00
LSS 1 &Y vs522 113, [1W29 [1,.ZS F 39500
;':.Z‘«!; Gl _1,533113.3 T30 [1.3] F. 3580
1i22b|S.o 15341134 [.170 [/ F. 3G SO
[ 2 L 123155 1S3 3.y T4 2001 2.6] f 036 [ Sco
(B—TolS. 1 [ | [ 1253 s3[13.4 | 2o 2. 61635 [Soo
S_UBTOTAL nu_u whwda | wadaw .-tfu-'. LTI ntﬂE R TTIIT] _t.t*tt frhibd --.‘g_!-}j - Wi ;
TOTAL <titfﬁ Sy wdhad [ whsna | adeed Wbl whah T Wiy *(,’5@ [




GAS DATA SHEET #12 '
A i DATE: %’ Zg" ng

WEIGHT: 3,5 | :
UNIT: Csso RUN:: H PAGE: 2 oF 2
TIME_|SCALE[FUEL[DROP| V. | CO: | V. | O: | V. | CO_[STATIC| SO:PPM]
Wew|S.) [IC | B8 _.15]15.2 |.s34 [ 3 _[azl) | 18 095 [915
50|80 [ LS [0 | 9u|hy | SH%]37 [208| 2.09T.094 |45
44 | L9 |, | Q| 4.7 |1S56]13,9 |20 ] 208 044 |40y
—ol48 |13 | 1 [ .sd|4d6 [isLz] %) 203 |28 + H3 |45
22 F [ 2],y JJso ] 4S5S4z | Zoo | 2.00 043 ]40S
22—l e [ L] L1042 1 S13[14y vzio |z, i) Fou3 YIS |
2 “'H\Lﬂ }rl (b ii—lg l’l\?__ |57q ‘L'l\"', ;Li3 21"‘, "1!'.71‘!-2 Ll—)s
122 A5 1o |1 [ L34 |.seo[i48 [201 [2.6CF o4/ [45
z a1 a . { [heoldoseslihe [\ |2.61koy) 9IS
2 43 | & | 1 lase]39 WS|4 L |z et 2|8s
B3 1.2 1@ 105139 [543 1% (090 [19F F o4z |49s
22-plqz | 1o 2183 |ss33.9 119411.50 Foodzl9as
SUBTOTA'.] wihdhhe whdaw Wiy widdw wlwdw t*i*t_ whdhd L1l whwd M.S—‘Z R ik
G | J1as (9.9 s 92 | sl L oked2[90S
St 1t | ses iz | s e ed2]Ys
oH e 1% 1Y s7of 143 a2 Fed2 1 YIS
1§ -! l|e)'¢_7— "faS ‘SJ“I ’4-5 uﬂ§ l.jlz_:.g"ll ‘j—]S
i 2. | o L - K0 .S ;S'?'Q f"llu._s 17173 l"l‘f -.CHZ_ yas-
v [ | 0S5 (4. LSS4T s | e Fod2| 4SS
LV o4z [seal bl [ags 18 Foyz (975
St RIS Z is6S |1 [0y NWaF Foeiz 95
19 - ,
UBTOTAL wld iy whw il L it g ] il Wil L] . Wi wwddd Li i i ] ._. 33(’ bbb
%}/ ' L 1348
%
S
B
250
S5 .
SUBTOTALl ***## wnwhk | dwdwdw sk e -unj i LT trirhirdr _2| q\B LTI
TOTAL Ll ekl Wi e e wttut_ titttf whhdw *ttt't o drdr e iy ...\ D"f‘-’ Fridrdedr
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ZERO / SPAN CHECK DATA SHEET #15-1

Date :%' D’*% "'7—(1)% | Analyte: CO, (15-1)

Unit : ;IQI}JI (550 __Run#: (f

zero Cyl. #: JOXTAC. 3-A_ Conc.:  0.00 % CO; Cyl. Press.: __(o10_psi

| Certified by : A|R L[QJ.«LIDE Date : _04"/‘?"0‘7&

Span Cyl. # : o | S _ Cone. : IQ_,'I.LO % CO2 Cyl. Press. : (LSO psi
Certified by : : . Date: //" [~ O

Analyzer : Make : HORIBA Model : PIR-2000 SN : 407069

Range: 0-25.0% CO; . Analyzer Output: 0-1.0 v.

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value =25.0 % CO,
EPA Control Limits = + 2.5% of 25.0 % CO; = + 0.625 % CO;
Method 28A = + .2 % of 25.0% CO; = + .05% CO;

PRE RUN Audit:by:%ﬁg%_ﬁme: 1230 Temp: _ L0 - oF
| | AUDIT RESULTS

Point Expected Response Actual Response % Conc.
7 Meter DVM % | Meter DVM % Difference A %
ZERO -
00-0 ) 0000 00.0 Iw‘ O i (Ix ) N oo"?-u o : Ci]q aq' 0‘1_}

| p s | e8| 19.20]499.9] dsg] 12,195 |- o1 [T 06T

POST RUN Audit : by : adin Time: | 410 Temp: S oF
. i _AUDIT RESULTS -
Point Expected Response Actual Response + Conc. :
# Meter DVM % Meter DVM % Difference A %

ZERO[ 00.0 | 000 | 000 | 00,0 ,o0 - . 007 | =.002 .02

SPAN 485 |, 498 (1220 | Ha.0 | Hab }2»233 . O35 NEYS

+ Conc. Difference = Act % - Exp (Std) % .
Zero % Difference = Act % (ppm) - Exp % (ppm) X 100
Full Scale Value

Span % Difference = Act % (ppm) - Exp % (gg. m) X100

Full Scale Value



ZERO / SPAN CHECK DATA SHEET #15-2

Date: Y~ A~ 2000 Analyte: O (15-2)

unit: Jptul €580 Run #: i

zerocyl. #: JLETAC. 3A  conc.: 0.00%0; Cyl. Press.: __@1©_ ps
Certified by AlR HOQUNDE Date OH-19-0O4

Span Cyl. #: _’:& ﬂé Conc. : \Q- fﬁ % O2 Cyl. Press. : J50 _reo~ PSI
Certified by . MR LIQMIDE Date:  [l- (- 07

Analyzer : Make : TELEDYNE Model : 320 A SN : 37400

Range: 0-25.0% O Analyzer Output: 0-1.0 v.

Flow: 1.5 SCFH - Measured by : Rotameter

EPA Span Value =25.0 % O,
EPA Control Limits = + 2.5% of 25.0 % Oz = + 0.625 % Oz
Method 28 A = + .2%qaf 25.0% O, =+ .05%O2

Time : /230 Temp : %O °F

AUDIT RESULTS

PRE RUN Audit : by :

Point Expected Response - Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %

ZERO| 00.0 | .000 [ 000 [ o, [0l |—, pus |— 005 |- 02)

ﬁw"w S 100|124 | sy V2 Lo% LO08 | 2 RD

POST RUN Audit : by : q&wwéw?gg_nme [9/0 Temp: 15 °F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
i Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 '
SPAN - oo, | | 19T [ OLO VO20 | 074
1463 .24 126 | 126 | 505 12,33 | .3 |.133

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

Zero % Difference = Act % (ppm) - Exp % (ppm) X 100
Full Scale Value

Span.% Difference = Act % (ppm) - Exp % (ppm) X100
Full Scale Value _

BATRERL A S



ZERO / SPAN CHECK DATA SHEET #15-3

Date : 3" Q0 - 2008 Analyte: CO (15-3)

unit: Jatul (8S O Run #: 4

Zero Cyl. # : Mﬂ_ Conc.: 000%CO .  Cyl Press.: Q?D PSI
Certified by : _H R L) QUINE, Date: _O*-/ Q'_O“_xt

Span Cyl. #: A HEAAOS  Conc.: J "I' % CO Cyl. Press. : IS0 psi

" Certified by: " pate:_ [~ O0F

Analyzer : Make : HORIBA Model : PIR-2000 SN : 408005

Range: 0-10.0 % CO Analyzer Output: 0-1.0 v.

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value = 10.0 % CO -
EPA Control Limits = + 2.5% of 10.0 % CO = % 0.25 % CO
Method 28 A = + .2%of 10.0% CO = + .02 % CO

PRE RUN Audit: by C#/J MN Time: /239 Temp:_O  °F

~ _ AS%IT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 ‘00.0 ool 000 L O3 LO0ZD i 225"'
SPANTug. o | 490 | 40| ug & | G88| 4.8 |—. 023 |—. 927

POST RUN Audit : by :q;,ﬂ M&m Time : [cHD Temp 1y oF

_ . AUDS')' RESULTS
Point __Expected Response Actual Response + Conc.
z_;ﬁ 5 Meter DVM % Meter | DVM | % Difference A %
= 000 | 000 [ 000 [ olomo | .oz | .23 975
SP. 19 + rarre '

MNlyq.o |, 490|490 489|489 | 435+ | o013 [, 128

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

Zero % Difference = Act % (ppm) - Exp % (ppm) X 100
Full Scale Value

Span % Difference = Act % (ppm) - Exp % (ppm) X100
Full Scale Value




ZERO / SPAN CHECK DATA SHEET #15-4

pate: 3 = 2B ~2008 Analyte: SO, (15-4)
unit: TJotul €559 run#: Y |

Zero Cyl. #: M Conc.:

0.00 ppm SOz

Cyl. Press.: _070__ psi

Date : 04 "} C}—Ol)é

Certified by : A1 R QUMD
Span Cyl. #: c&%m% Conec. : IZSQ ppm SOz  Cyl.
Certified by : AR UAUIDE

Analyzer : Make : HORIBA Model : PIR-2000
Range : 0-2500 ppm SO.
Flow: 1.5 SCFH

Measured by : Rotameter

EPA Span Value = 2500 ppm SO, -
EPA Control Limits = + 2.5% of 2500 ppm SO, = + 62.5 ppm SO,

Pr'ess; ’

PSI

Date: O [=3+2¢0F

SN : 403019
Analyzer Output: 0-1.0 v.

g

PRE RUN Audit: by :

~ AUDIT RESULTS

Time:llab Temp : BQ o

Point Expected Response Actual Response + Conc.
| # Meter DVM PPM Meter DVIu_I % Difference A %
PN g | 8RR 1289 <. | S0] | 12589 | R,9w0 | » 356
POST RUN Audit : by C Time: 910 Temp:_ /5 *F
AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter | DVM PPM__| Meter | DVM % Difference A %
fRO 00.0 .000 | 00.0 0.0 |, 7y 424 . 01-_}
SPAN
50.0|.500 [ 1260[50.0[SP | 12564 | (.qw | 256

+ Conc. Difference = Act % - Exp (Std) %
Zero % Difference = Act % (ppm) - Exp % (ppm) X 100

Full Scale Value

Span % Difference = Act % (ppm) - Exp % (ppm) X100

Full Scale Value




QUALITY CHECKS DATA SHEET # 16
ot Tntul €580 run:_ . oate: 30~ Z00%

#c? mocoum - | °F Tc#13__ (oS °F
TIC#2 — °F Tic#14___ Gl °F
TIC#3 LS G °F ‘Tic#1s_ LY °F
TIC #4 s °F Tic#16____ (LS °F
TIC#5 LY oF Tic#17__ L33 °F
TIC#6 (4‘1‘1 °F TIC#18 - (_,10 oF
TIC#7 L4 f °F Tic#19__ 54 o
TIC#8 (3.8 oF TIC#20__ =~ .
TIC#9 s °F TIC # 21 __ = °F
TIC#10 i ___°F  TIC#22___" °F
TIC # 11 (.2 °F TIC#23___ °F
TIC #12 (A o TIC#24__ o

Thermocouple Readout:
Pretest zero and span check and calibration post test zero and span % differance

ZERO_ OO oF Adjt0 0. O °F zERO_.T  °F Difference_, OYS %
SPANA®LS oF  Ad). 102000 OF  sPAN_H99.7 °F Difference 1 045 _ %

Thermocouple Readout Pretest Linearity Check:

0 =_O0 o 200 =L o 400 =4900.0 o
600 =593 1493 oF 1000 =999 o
1200 = _HH9® o 1400 =1399L o 1600 = 1S94.7D o

o]

o

o
L}

1800 =)%00.0 o 2000 =_2000 .F

Sample Train Leak Check Pre _\“, Post_ /.
C-gas Train Leak Check Pre _V Post
SO, Train Leak Check Pre_v Post 7‘_3
Static Gauge Zero Check Pre _\v~ . Post

scaleCheck Pre: \3. 1 — 33 = (pD.0O
Post: 3.4 — .4 = /0.0

Stack Cleaned Prior to Test Run : YES NO X







CLIENT :

MODEL:

Jotul

C550

TABLE 1 —— RAW DATA

113.10
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TIME

(MIN.)

METER
READING
(CF)

DELTA
H
(IN. H20)

METER
TEMP.
(DEG. F)

S02
COCENTR.
PPM

837.000
838.500
840.767
842.375
843.982
845.590
847.114
848.638
850.252
851.966
853.794
855.622
857.458
859.293
861.013
862.848
864.684
866.519
868.354
870.075
871.795
873.415
874.864
876.394
878.013
879.639
881.265
882.890
884.617
886.344
888.071
889.799
891.526
893.253
894.980
896.707

TEST No. : 2
DATE: 26-Aug-08
PERCENT PERCENT
co cO2
(%) (%)

0.89 4.20
0.45 6.90
0.40 3.10
0.40 3.70
0.58 7.80
0.93 9.00
0.77 9.20
0.53 10.50
0.47 10.70
0.14 9.80
0.10 9.70
0.09 9.80
0.14 9.00
0.24 9.60
0.23 10.10
0.24 9.10
0.21 8.60
0.26 8.00
0.37 7.40
0.30 7.80
0.56 7.30
0.99 5.30
0.96 5.30
1.05 5.20
1.14 5.20
1.22 5.10
1.17 5.00
1.32 4.90
1.48 4.80
1.53 4.70
1.55 4.70
1.40 4.70
1.33 4.70
1.32 4.60
1.34 4.60
1.33 4.50



180
185
190
195
200
205
210
215

898.332
900.064
901.694
903.324
904.863
906.403
907.943
909.482

0.180
0.160
0.160
0.140
0.140
0.140
0.140
0.140

81
81
81
81
81
81
81
81

kil el i il sl il
S NN WWWww
= OO NOW-=

4.40
4.20
4.20
4.20
4.20
4.40
4.00
4.00

400
425
425
450
450
450
450
450



TABLE 2---RAW DATA

CLIENT:  Jotul TEST No. 2

MODEL: C550 DATE: 26-Aug-08

METER CAL. Wt. WOOD

FACTOR (Y) --—- 0.94 BURNED(LB; ~---—- 13.8 Lbs
BAROMETRIC WET,FUEL

PRESS.(Pb) -—-—- 30.16 inHg  MOISTURE 9 —------ 16.541 %
LEAK RATE Wt. PART.

POST (Lp) - 0.000 cfm COLLECTED ------- 0.3726 g
WATER METER

VOL. (V1) —— 113.1 M VOLUME Vm ------- 72.482 mcf
TEST HC MOLE

TIME (MIN)  -—-— 215 min FRACTION  ---eee- 0.0132



TABLE 3 --—-FIELD DATA AVERAGES

CLIENT : Jotul TEST No. 2
MODEL: C550 DATE: 26-Aug-08
AVG DELTA AVG PRCNT

H — 0.18 in H20 cO 0.86
AVG METER AVG PRCNT
TEMP. Tm == 80 deg F CcO2 e 6.32
AVG PPM AVG BAL

S02 e 412 PPM C0o2/CO - 7.38

%

%

%



TABLE 4 -—- CALCULATIONS

CLIENT:  Jotul TEST No. 2
MODEL: C550 DATE: 26-Aug-08
STD SAMPLE STACK GAS
VOL. Vm(std) d) - 67.17 dscf FLOWQsd  -—- - 617.883  dscf/Hr
&
10.30 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(s td) -— 5.324 scf CONCTRT.C s -—-- 0.0055 g/dscf
PRCNT PARTC.EMISS.
MSTRBws  ——-— 7.34 % RATE E e 343 a/Hr
BURN MOLES OF GAS
RATE BR —emoeee 1.46 Kg/Hr PER Lb WOOD Nt --—-- 0.50 Lb-mole/Lb
CO EMISSION PART.EMISS.
RATE e 177.34 g/Hr RATE =~ -e=e-e 2.35 g/Kgdry
& fuel

121.63 g/Kgdry
fuel




TABLE 5 —- PROPORTIONAL RATE VARIATION

CLIENT:  Jotul TEST No. : 2
MODEL: C550 DATE: 26-Aug-08
TIME PPM PROPRTN. PROPRTN
INTEVAL " RATE VAR. RATE VAR.
Ti Vm PR AVERAGE

5 629.0 99 100

10 633.4 99

15 635.7 100

20 635.3 100

25 635.1 100

30 636.7 100

35 636.7 100

40 636.8 100

45 636.6 100

50 636.5 100

55 635.9 100

60 638.1 100

65 637.8 100

70 637.6 100

75 637.8 100

80 638.1 100

85 637.8 100

90 637.8 100

95 638.0 100

100 637.6 100

105 638.0 100

110 637.8 100

115 638.0 100

120 637.0 100

125 639.2 100

130 639.2 100

135 638.8 100

140 639.0 100

145 639.0 100

150 639.0 100

155 639.4 100

160 639.0 100

165 639.0 100

170 639.0 100

175 639.0 100



185
190
195
200
205
210
215

640.9
640.8
640.8
640.6
641.0
641.0
640.6

100
100
100
100
100
100
100




Client;

COMPUTER INPUT DATA SHEET #1

Notth Amerito -

Address:

Suotol
85

(;Df\ :

Vichetrson
4038

Phone:_@' 197 54912 |
____Dateof Tést: %~ 2

Run No.:
Model No.:

yrl

Fax:_LO_"" 841~ (-"9743

_ !g Ndn-Cat

is M_Bum Rate: l\ o Lo
(] min [Cmin-1.25 []fan

S1.25-4.0 [max_ [Jinsert

N

[ Pellet -

Stove Type: gcat

Post Leak Rata:_ﬂ)__cfm Time:_g_’_‘_'-'_’__min.

Dry Gas Meter Y!Factor: '
(0.000) (Dq_hf: Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet#2)

Dry Gas Meter Volume:___ 12 482 cf
(00.000) (Drhta Sheet #2) ' o

Stack Flow: 3 S o1 dscfm AH: y | T —_in. H,0
(00.000) (Data Sheet #2) (.000) (Data Sheet#2) P :

Maximum Vac.;_ 3.0 Barometric Pressure;____ 2O 15 _ in. Hg
(0.0) (Data Sheet #2) ' ,3 . . (00.00) (Data Sheet #2)

H20 Captured:__ 15,/ _ g

(00.0) (Data Sheet #3)

Front Half Catch % Of Total:

(00.0) (Dalq Sheet #8)

Flue Gas Moistu i :
~ (00.000) (Data Sheet #7)

Particulate Emission;__

(0.0000) (Data Sheet #7)

Relative Humidity:

35 ' =+ %  Total Particulate Catch: * 372“’ g
o (0.0009) _(Data Sheet #8)
7.ad 13 %
‘ D 85 {,a gr/dscf
| A .
473 %RH  Ambient Moisture: 53 % H,0

- (00.0) (Dald; Sheet #8)

Prebum FuelWt:_49.O 1bs.  Coal Bed Wt._3

(00.0) (Data Sheet #3)
" Heat Output (EPA Default):

(00,000.0) (Pata Sheet #8)

(00.000) (Data Sheet #10)

Fuel Higher Heatiné Value
(0000) (Datgl Sheet#11)

Stack Static Pressure:
(+/-.000) (Data Sheet #12)

Average Ambient :’Temperature:

(0.00) (Data Sheet #8)

Test Fuel Wt.: 13, % ‘Ibs.
-(00.0) (Data sheet #8)

Ibs.
(00.0) (Data sheet #8)

(00) (Data Sheet #14)

| 1S 80.,9 BTU/hr
Kindling Fuel % :oisture (wet): |Z{)_2_Ol % Pretest Fuel % Moisturé (wet): lllﬂ J L|35' % ‘
| : | | (00.000)  (Data Sheet #10) |
Test Fuel % Moisture (dry):_| [4.81D o TestFuel% Moisture (wet):_| L SY % |

(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove)) _
(dry): : BTU/Ib.
. 015 in. H,0
13 °F  Stove Temperature Change;__ 25./ °F
; - MES‘ - (+/-000.0) (Data Sheet #14)
Test storbz |22
E~d < JLIG meter fernps 5 b



s

1o

METER BOX DATA SHEET PAGE # 2 Page: =
onir: Jotvl 550 RUN: 2 DATE ! i_(g_?:(_n&
Meter Box:__ S} Y Factor:_e q'-“;) ' |
Leak checks: _ 1S " Hg @002 cfm "Hg @
_1S "Hg @.LVL_cim "Hg @____cim
Inject SO @ 100 cc/min.  Nozzle: Probe @ 3/8" od Initial Volume: 1.1)0
[ROTO: PRESS: |, 2.0 SAMPLING RATIO: Qp EEE BP: 35, 19
METER ~ SAMPLE STACK | DELTA [METER| SO2 |ROTO [PUMP

MIN 'I_'IME REi\DING 'MDCF DSCFM TEI\iP PPM | TEMP | VACC
0 1235|931 000 —— [1038 |5 [ 11 [450[17 |20
5 oy |38.80] —= N\W&3 [.33] 77 [ 3| 79 (3.0
107 44194000 1240, G [ R3[4 F | IR [H2S18 (2.0
1 so[F4T. 315 342, 375]3. 31 [ 17 [9% | 42|18 [2:0
(P 55893, 9% [393.982[3.23) |11 |78 [ 4Z5[T% [20
%5 1300845, 590 [39S.590] 1154 ]IS [ 19 [950]19 | 1o
O] o1 iy BYULNY [T952.S [9 |4so [79 [20
¥ 10944 . (B% [f483.L38[F. 96 | L |4 [42s[0a ]z.0
19 1571950252 [350.2521R.729 119 [ 29 |400 [ [ 2.0
©1 20851900 351 9L 930 |2 |79 [IS5]74 [ 2.0
1 29[%53.794 |¥53.,944{4.31 |21 |9 ]|395[719 |20 |
¥ 30|88 Lz (885622 19.294 | 2 | o [ 3s[% |20
[ROTOPRESS: |5 5 TOTALS: o4, 543|223 quz BP.; 30.15
| 9113351957459 |3S7.452|9.285[.20 | & [315[0][20
(8| 40[F59 293 |859.29313.105 .14 | w0 [dxo [30 [2.0
| #9lBul o3 01,013 (9,285 | U g0 [35[%0 (20
P 0T B 32 344]9.s |2 [ Ru | 35| su20
0] ss5]auL bl [9LE.G%4[3.285 |21 |30 |35 %0 [ 2.0
% [JHo[FLL. 519 |#A.S519 [A28s5 | U |30 [395[%0 (2.0
|| 0S]8% 359 [IL%.35H[3.705 /8 [ 8O [#00 [90 [ 2.0
®] 101%00. 615 [F10. 075 [3.7905 | 18| sh 40580 |20
:g: IS 131,945 (321 19513193 [0 [0 _[925[80 (20
e 201313, 915 _1¥13.415 |7.330 |,/3 |0 [415 [go[20
L 25 (%) By 1994504 (1737 |15 [R0 [450[%0 |70

30[%76. 399 [290.39¢ [3.193 [ 1L [ %0 [925]20 [a0
— TOTALSH 03,993 [2.19 [0 [MAXVACC=
TOTAL Cu Ft TOTALS![ 2% S| 44, (307 AVG. BP:




METER BOX DATA SHEET PAGE # 2 |

Page:__2 of 2

pate: 3= 2C —205%

uNiT: Toho) €SS0 'RUN:
MeterBox. S H  YFactor 140
Leakchecks: ___1S" " Hg @_ 09%¢fm "Hg @____cfm
. 1S * Hg @19 cfm ___"Hg @__¢fm
Inject SO* @ 100 cc/min.  “Nozzle: Probe @ 38" od Initial Volume: /,.S00
[ROTO: PRESS: ., SAMPLING RATIO: : BP: 35 15 |

' ‘..%Oea—— : SAMPGLE d _s".'fA_%:akL’ DELTA M"E‘I'ER sogI= %%:'?;WF
_MIN TIME READING . MDCF DSCFM H TEMP PPM | TEMP | VACC
[120][9351819D. 013 ¥. 013 |30 ]l [ R 1425]Z) |20
B ol 3 [g G35 M it 18] 19251%/ 120
W0 go[9%). 265 [38).2Ls [F, 1 [ 1613 192519l 120
M| 50[3%2.8%0 |382.%%0 [3.L&¥|.[b | Bl [J0OIRI 2o
W[ 55 [|%59.01F [389.G1) [B.08% |18 | B1 U [ | 20
%7500 Bl 349y [BBL.3YY |8.688 | 418 | 8] Yoo |81 | 20
[0 oS|% %% ot [B8%. O7) |B.(BE A8 | B) 40031 | 20
"] o |389:719% 389,129 (9. L Jg | RN Hw | 20
01 IS ¥ ST R4 S2b [I.L3F | JE | B1 [Hoo |3 5 %
5] 20 [393.253 [393.253 [2.L88| J8 | 31 |4oo | &l 2.0
| 75 [$94. 930 [394. 980(T.6&% | J§ | Bl |400] 31|20 |
17635 8961070 |30, Mo+ |17 |, {6 | 81 |HLS|R] |20
ROTO Rssf:- 20 - TOTALS )02, 12 |2.08 [ Q1L BP: 30,10
::: 1535[39% . 332 |39 332 (3.6 |18 | ¥ |4oolx] |20
W1 o500, OLT 00, o [F0A Ll [ 81 1425t 1120
e ol G498 [q01. L5y [0 [ L s [958 [20]
b 5619063324 903,329 [0 |4 | 3T [4sO | gl [do
B I - QoY L3 G4 g3 [T o | M. | 31 | 450 ¥l |20
w0k e [0 463 9710 [ T81 1950 [3) [2p
Lo I 907. 9413 [902.943 1 7.71'0 .Y | s) |40 181 |50
= )0[909. 482 909,492 1.7 [ ¢y [ 31 [Hso |31 ] 20
= | (3,552[1,20 [ (98 |
230 -
575 IS . 791328 |iLzo |

TOTALS![374 300 R bk W
- _ TOTALSHI M, . o VACC=

|TOTALCuFt. '_)2.‘4@2. TOTALS: moj Ol %TID AVG, BP: SQESD



PARTICULATE CATCH / MOISTURE DATA SHEET #3

unir:_C550 RUN:__ O DATE ; & 2b70 bD
SCALE |  WEIGHT
scaLe check| LEVEL | ZEROED 295.09 295 .D
wmac: | & |/ s000g | 90.0
FINAL : Y J lessog | 4S50 |
[iweineer #1 #2 #3 #4
FINALWT _ 034 %0 .,9 |48s.5 [33L.5
INITIAL WT IMGR. i}_&@é 4433 VL, |
nerwrerams| 42, b | e P T
TOTALCATCH:_ !> .|  GRAMSHz0
FRQNT HALF
| BEAKER# | Jlo
[purere | IHOE DESC. _ ACETONE
FINALWT g |+ (D85 FINALWT g |/ 03.B6 10
iNTIALWT g |+ (o) 2o INTIALWT g |163  B033
NETWTg | .©71S9 NETWTg | OS5}
' voL. DESC.m| R
BACK HALF <
FILTER # H0.B |
FINALWT g | .40/
INTIALWT g | 3 (5™
NETWTg | . O4bY
BEAKER# | 1) 08 19 2D
DESC. ACETONE | METHCHLOR H,0 H,0
Enawrg |167. 4945 94, SILS |97 LSTINA. (LTT
NmALWT g |07 38UF [94. 494397, (IGS 167 12dS]
NETWTQ n 0B o222 | WoRe | o3eg| JG76Y
voL.pescmi] 15O 75 150 (50 | 3w |




FILTER TARE WEIGHTS DATA SHEET #4-1

Into Dessicator : Date: V" V-TO0Y  Time: _130V By:gfg by

Manufacturer S& S Grade:#25Glass FrontSize: 11cm_ Lot No.:

Back Size: 8.2cm_ Lot No. :

BALANCE ROOM ENVIRONMENTAL CONDITIONS

DATE: |- 12-6% |py IDATE: /- 23-0& |y DATE: BY:
FILTER FIRST ‘SECOND ' THIRD
i WEIGHT TIME WEIGHT TIME WEIGHT TIME
BE | e 7| o2zl Dt |-
K2 dNSEs [wd | wiso  9u |7
BRI AN R | was gz ]’
| BYE | L GILG e | wle  [14n |”
(BSf | L19 (21 | -\\9s | (4if |~
BlfF | 193 | 43 s 17
13 F [ L\IL 1213 | LRI Wl |7
R Fl LWL 284 | Lk Sl
PAFL WS (1S LIS | (s |7
Mol LIzl 12 | L\vdp | MP|r—R-7
(318 [ 359 7| 3598 [y |7
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BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator:  Date: | =& « Bwu Time : _|[ OV BVICP—
DATE: - 18208 _ |Bv:ic_ pATE: 1l-200% Bv_qg_ [DATE: BY:
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# WEIGHT TIME WEIGHT TIME WEIGHT TIME
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET |
From . ‘8-17‘ 2009 Through Sartorus A ?E'_El’s _ 37010004
g k1 woiht | womnt | welghi | Tech | Date | Time | gl | %RH
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Dates: - Scale: Model: SN:
From lo-ZZfo"’? Through B-2- 2% Sartorius A1208 37010004
100 10 1 100 m - — | D ;
welggt walgggt wclght ' walghg Teeh Date | Time BurI{) % RH
100,000 | 0o ) |lhoweo | ONE > 18 | YL
91.914 [lo.000]| [ s ©000 |.[00] 4 Y
|00.009Z | .00 | ool |, 0994 M-
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joo.ont 1o, o0l 9949 [.0%G99 | s Y
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o®.0v0Z [3.9999 | .9499. [.099% 29 197
MM |/boan |Lovwdl |.looo Y |94
3t 10 o3 | 7o Qéﬁqu, '
1.999 + 1 .oqcm ,

/Ob,QQQ. 1110, 0002 "4!fnm' Q0

q ' 9 /Ol%’ /- qqt? .qurl

94.9999 [/0.01 0999
. /0, oo é :

o( |/0.000(

(w]e] { \O'OOI

f-QQ, le
94.949% [ 9. 9999

Koo, 0025 | /o, 000l

:qé;coqﬂ /0. o]
9.24 9.999 2

94,2229 |/0, 000/

00, 000 | |10, QD
aA9,9994_| 1.9999

_tCJO. oo [___LD_\ wgl '
(60,0007 | [0, 000D

oy, bool | /D Looe

Joo. @0l | 9,2999

[00. Sool| ]0.6000

100+ wo_b }0+ QOO




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
: ale: Model: SN:
From A-240 205 Through | 0= 253 Sartorius A120S 37010004
© 100 D °
v::?ggt - wl?ggllt w:lght wglgn;ig Tech Date Time BurI{l % BH
94,9493 | 10000 | | ) 000/ 099 23 |43
100, 0002 | .o ! | Lawoo | ,0999 1 | He
94,9999 [/0. coso | A 600D | .1000 T
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5,005 19 9899 [/;ewe0 | 100 R
d4.4499 |to.eows | Lo . (006 28 14l




CEs0

BLANK PROCESSING DATA SHEET # 5 |
RUN: 2 DATE: 8- 2& 0Z

UNIT :
BLANKS DONE :_/O~30-2007F
BEAKER A B ¢
200 ml 75 mi DICHLOR | 200 ml WATER
ACETONE
DA A D
FISHER OPTIMA. | FISHER OPTIMA | & -y (eftes
LOT #0232.5™ |LOT#03 s9¢/ | Disvilied
FINALWEIGHT [1OR, 9009 |l0ob., 3677106, 9680
TAREWEIGHT [ 108, 3995 /0L, 3063 | 106, 94y
NET WEIGHT 0014 0014 . 003\

TARE BEAKERS INTO DESC : TIME : 60 DATE:_/D-70- &3

DATE /0?2 BY:C) DATE:[023BY i DATE: __ BY:
BEAKER |1STWT |TIME _ [2NDWT |TIME |3 RDWT | TIME
A |lyERd | \ 00 (6‘;39%\ 102}
B__|30k0 |170] @»3&5‘) l0T%
¢ o3 | 102 (b 4 Jo29

I

FINAL BEAKERS INTO DESC : TIME : o4 DATE : J0-2% 9'3(

DATE :/p% BY %, DATE :/o30 BY% DATE : BY :

BEAKER | 1 STWT | TIM 2NDWT | TIM 3 RD WT | TIME

A [I8Golf |02) o899 | 161G

B |lh3c04 | NTZ [, 3007 iU

c__ |rba%| 1125 |rl9usl 22

| TARE QC FINAL QC
| DATE | TIME | BY wa’né % DATE |TiME |BY |wB |DB |%
loez|e|Ch | 78 |4 | pynwlch |~ | L] 42
0235|1000 | €l > N (4 m-nmdf. > %45




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

; Y - y
unir:__CSSO RUN:__ ¢ paTE: 8726 0b
BLANK CALCULATIONS
Awﬁne: .001"'] g+__200 _mi= M?‘ g/mi
Dicholoromethane : oYy g+__ 15 m= _ 000D |\ qQ g/mi
Distilled Water : NCAE1Y) g+__200 mi= _» QQVO { ? g/ml
FRONT HALF CATCH
; 0159 I - 0159
FILTERS: __ ¢ - i 7 =
Total Catch g #ofFilters  Blank Value / Jr‘maf ¢
. e
BEAKERS: 1 O3 1) g-__ 30 (,ooomt g)= OS5 ) "
Tolal Catch mi Acetone  Blank Value / ml Aceione
TOTAL FRONT HALF CATCH : « 1330 6
BACK HALF CATCH
FLTERS: L OHoY 4. | (.0000 g)=  OY oY g
Total Catoh #ofFilters _ Blank Value / Filter
BEAKERS : T
Acetone : _* 'O%I g- JSU (:mq g_l: L] ’0_70 g
Total Catch mi Acetone Bgnk Value / ml Acetone
- mﬂ 5
Extract: | o‘z‘zz' g- 754 ( tOPOOlq g)=- ™ O.Z-QB g
Total Catch mi Mbmrmmlmmahnk Value / Dichloromethane
VOWR"
Water: » OTLD g._ 3w (, 000|Q )= ~ 071 "7' g
] Total Catch ml Water Blank Value / Water
TOTAL BACK HALF CATCH ; <239, 4
TOTAL CATCH : 2%

% FRONT HALF : 35! 7 %
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TEST DATA SHEET #8

unT-Joto\ 550 ruN: 2 pateR-2-2008
Test Chamber Air Velocity Start : ¢ Stop : Qf —___Avg.: ﬁ

WetBulbIDryBulere:wB: Lo ps: 1Y 43 wral3 %ha0

Post:WB:_(o9 DB: 74l = H3  o%rH_ 3 %He0

Average:__ 13 % RH_I3 %Hy0

Empty Stove Weight (ibs) :_N \| A wl stack & oil seal : Wet : N lA Dry: Q. O

Kindling Weight (Ibs) : Paper : | ; Wood ;& O
Preburn Fuel Weight :93 g Mhes 18! Total : H2.0
Kindling & Preburn Fuel Welght (wood only) (Ibs) : Total:__H4.0

Coal Bed Wt Range (Ibs) : 3.4 . 1\% Scale: M . 2D

Upper : .25 x fuel weight : Always round DOWN to nearest tenth . )
Lower : .20 x fuel weight : Always round UP to nearest tenth  Actual Coal Bed Weight : 3 '

Maximum Coal Bed Removal (Ibs) : ((_i;‘:'_ + 2;;_”2’__) +2) .25 =|m;o;_m?—m'ﬁﬂh

TostFuel - (75" x 1.5" x 5" spacers ) = 1B pos
Dimensions __Length in inches No. Pcs Weight in Ibs % of Load
2"!4" I /Lﬂ 3 -Ll l qul
4le4ll ' I(ﬁ 2— . . \ } | Sgi%
Test Fuel Weight : 13.9% lbs
Estlma;t;d Dry Burn Rate : :
13.% - (I3 % v WoSYI ) 60 _
22048 I L95B  kgrer
w3 TIME : _
Estimated BTU's/hr : 19,140 x . 1(60 X |;£§L_ = \1680 ‘o' BTU's/hr

EPA Default Efficlencles : Non Cat: 72 Pellet: 78

-QSI = 2y




- WOOD STOVE OPERATING DATA PAGE #9 |
Unit : . -E-D_\-O‘ CA_S__SD Run: . __ 4% Date: <&- 200%
FIRE STARTED:__ O $ /0
WARM UP AND PREBURN:

PRIMARY AIR Set wide open for all warm-up / preburn fuel charges. Then set to

[ lle at start of preburn. |
SECONDARY AR : N JA cATBYPASS: N !A

HARCOAL ED PREPARATION :

Raked and Ievoled prior to each warm-up / preburn charge At 1 1/, min. prior to loading

last fuel. raked and leveled. ‘In stove __ 3O sec.
TEST: -
DOOR wide open during loading___ (3 min_ 45 sec. £
PRIMARY AIR : Opeh_ed full for first___ min., then set to run setting of / I Q
SECONDARY AIR : AA CATBYPASS: __ N 1’ 4
EA—N: )

ON g}bun‘ng warm-up .' @ / OFF during preburn
ON first_ 3O minutes of test @ OFF balance of test run

Fan speed set at Low
WOOD DATA;:  KINDLING: A mix of the grades listed below:

' SIZE MILL GRADE SPECIES
PREBURN: 2x4 Manke/Tacoma Std. or better s. grn D fir
TEST: 2x4 Packwood ~ #2 orbetter s. grn D fir

A4 Packwood - # 2 or better s. grn D fir
PELLET FUEL MANUFACTURER : A le BRAND: N |4
I
ra les: :

WARM UP INFORMATION:
All pre-burn I\.i_:ann up fuel pieces were either / Q or /Q_inches.

1st warm up / pre-burn fuel charger (m\_qlbs.) added at__ O 3| Cl
2nd warm up / pre-burn fuel charge ( /3.1 lbs) addedat_ O G Y Z

3rd warm up / pre-burn fuel charge ( _lbs.) added at__
4th warm up / pre-burn fuel charge ( Ibs.) added at

Sth warm up / pre-burn fuel charge ( Ibs.) added at_



TEST DATA SHEET #10

unit: S TO| CSsO Run : ; Date :%' 2(1 -2008
Room Temperature : 12 °F Temperature Correction Set?: @ NO
Calibration Check : 12.0% + or- 0.2%?.@ NO

Time Test Fuel moisture reading taken: __ /O 20

pc#| Dimen. Use TOP BOTTOM SIDE Average

1 |77 [2.% 197 113,433
2

3 :

4 2"x4"x8' P 3.3 G;-U LY 24D 20,
9 | x| P 18.1 18,2 I8.] \%.

6 | 2 [P | 557 /9,9 20,2 20.5

7 2"x4"x8' P : ' S9.0

8 | 2'x4"x8' | P

= , _

10

1 .

2 Dl | T | /9.0 1§.§ 199 9.t
Bl v |7 0.5 24,72 Ay 210

1“1 - | 229 22,4 22,5 24
5 ldxdw T | 14 16,2 Ig.2 1% |
s I i | & .\ €3 &, 3 35
17 : | _99,|
18

19 ,

20 | Spacers | T | ») g LT 19, % 2.0
Key for Use: K =Kindling P = Pretest Fuel T = Test Fuel

KINDLING PRETEST FUEL TEST FUEL

Poytosreik: | Y2433 % 9.LLT *| 19870 *
WetMoisture %: [ 12,229 % ‘(_0;1435‘ % ILmS"{/ %

To obtain Wet from Dry : 1?3 0:_ ;F‘D?YWR'Z:Z?:;Q

Acceptable Ranges : 16 - 20 % wet: 19 - 25 % dry with meter corrected for temperature.

= %bMoisture, Wet Basis




. ‘GAS DATASHEET #12 ¥ |

WEIGHT; 3.4 | T DA . %= Z_L"ZOOB

un:_Jotol LSS0 y RoN: 2 pace: 1 oF 2
"DROP LY SO:PPM|

" TIME |SCALE| FUEL|DROP|] V. | CO: | V. s | V.. CO |[STATIC
o q e l_f?_-cl o9 1. A6 -S540 1,035 1 -2y 1o 1335
[l Jlo-0]1N.6] - 1,125 >.11.6%F 2 oM5 ] .43 .ol vy
Jo 0 \g‘-\i .5 Z‘% 2 1SO| DGES 1 13.] [, 03] MS J.0H0) U5
N -G ais 3 Liae 241,056 1 .Sz .086]
25 e Al 1o el Cl-Q'SL 32U /ps6 ] 692 | 9% '-0223 37&2
e —5511%.3 29| - F.233219.27 1-4%L 0B 030} x| 0s6| 9SO
3% —o\tSia-1| -9 J.awmii0913%61 9.3 1.091 ) .53]-09H H25 "
Yo~ \F | F. 2] -F | <M39 103,984 A6 |,04F | -3 | O HOO
o[l =34 296]-9% 32 o [ Wiz | 4|05l 335
sl 0.3] 69 - | 390} 3| 9-19] H- O] .00 10 1.0
P2 e o R e 2 WIS O G o s ol
., e I 33 LI L . qs T
O S [SA] -0 1 %0 [ Q] 1.k [«ore] .1 ,Sr
o7 RO N I P A IR TN AR R R
g $0fu.el -Gl 4R[00 [.96[10Y T, ou | 22 oz =5
B[S [N\ 5 [ %S [q- [ [-asel 1t [, 002 | 24 [.065][ 235
D7) [ 2| - 13T Bt | Vo] 1.9 [L019] -2t l.osu] 33S
=l 6 [ 3y =% <0 1%:@ 202 | 26 [.OS3] 235
= (] 32 -21.299%1 34 |.S0I15.01,0%5| 231092 yno
ol 6\ 2R ~SI-JA] K. S0B[1LF],07%% 20].051| Hoo
el sG] s~ o iaad 173 |51l 109 LosH | ~cel.050ly 15
[l soletl ST nel sl sl iasTies [ o9 .ol :%
Blsolel -1 Ll salsaal N el 095 T 26 1005 150
el 2o ool e Los Tiod N e Lo o
g"s{ =Y %25 Zlsalhg LT B e
2/&2_54 1Y ] .8 1.03] 5] .53y .\’L% 11}13, ‘é"i‘sms—
[ SOTGl-| I o\ 5 ols8R[10.6 [1 16 1.3 |- i il
) I S P I B2 B IS 1-'.:}' O 29 |-
;:\‘ﬁ{ U] gyl v S:’CT-I-L\..‘QS .]Ll:\' \%‘E_%L% ;(gg
; Y T I Y IR A BTG Tl R
PPl Nl V2] -1 [vigan | a3 l<aal me [ S-S Lo &)
Do T T AT LS 10 157 | 1s5 1.1 40
17 AL ) I P T R q_l_tll-_'-\,a 137 1Mol o9 T ump
72 Y Y T T I BT P mn ] B
‘:1_-9 ',:l"?.- A I RS A Y ,_l"lj_ I\EE T'b'_l_ .0.3 HOD
0| 1. \ = =\ - 2 : - 4 » t}ﬂ ~ éﬂ!!
SUBTOTAL tttl‘t LE T I-l\tt -tLE:‘ :-t\té- %ot% K !.l:\.;(:l _!'L..*L',%—ﬁji
TOTAL -tu:u_ [TI3T13 whddd || eddes R LT T3 [T T -'“..'.. . Bl S
: - . : . LTI 'l.l,‘:ﬁ Wi iy o
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GAS DATA SHEET #12

WEIGHT: ZL' . | : DATE %/l@’ Oq
UNIT: C-SSO RUN: 'Z PAGE: 2 OF £
_TIME_|SCALE[FUEL[DROP| V. | CO: | V. | O« CO_|STATIC| SO:PPM
189 H0] Gl ] J1XF| WM ].959] 150 .t 1.5\ |.036| {00
| 10 3-01 - S- ~ l 4 \R’Z- L\"g, ._@q’ \Sg\ _% \'BC) -o&s L[ 15
SE LY Je N2 ) -GoX| 157 sl%’ﬁ 09 o3| Al
o 2% | -0 -Ro[ 2] .co| 152 [ . N [T T.0] Hse
20 2323l jayol g% | 192 .12 [1.30 [-O33] 15O
od 36| 2 135 | Ul eo3l)s1 129 x-&__ag TR
o—dd s |, [ty o9 lisS | 119 (1,20 | 034] 450
22—7o0l3d | g | ! liltvl doliad]/s .o 1. o33 450
X : : ® .
Q
.1-59 5
2275
: lSUBTOT.;i. wwhdrd 131 Aidrdd il wrkdddr Ahhdd ik i Wi ._‘ ZB wirdhdr
T
2
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ZERO / SPAN CHECK DATA SHEET #156-1

pate: 8- 2L -2008 Analyte: CO, (15-1)

unit: _Jotol (5350 ' _Run#: " 2 '

zoro Gyl #: JLRTAC. 2R Conc.:  0.00%CO;  Cyl. Press.: (L10_psi
Certified by: AlR Ll_QllﬂDE: pate: O4-1 q-04

conc. : |2_¢1L0 % CO2 Cyl. Press. : JLLO ps

Span Cyl. #: .
~© Certified by: : ‘pate: _J1-{~ O
Analyzer: Make : HORIBA Model : PIR-2000 SN : 407069

Range: 0-25.0% CO2 . Analyzer Output: 0-1.0 v.

Flow: 1.5 SCFH - Measured by : Rotameter

EPA Span Value =25.0 % CO,
EPA Control Limits = + 2.5% of 25.0% CO, = + 0.625 % CO;

Method 28 A = + .2 % of 25.0% 002 =3+ ,05%CO;

PRE RUN Audn:byzqaﬁ%—ﬂme: JO SO Temp : ) ! __°F
S _ AUDIT RESULTS | |

Point Expocled Response ~ Actual Response + Conc.
ZET% - :;t;r A % . Meter_ DV_I_H % Difference A %
e 0 °_ °9° @.3 o3 | |, oLY L3 |23

'POST RUN Audit : by :Méﬂ%ﬁ_ﬁme: /L3O Temp: 1T . F

_ - _AUDIT RESULTS
oint Expected Response Actual Response * conc. .
# [“Meter | DVM % | Meter | DVM % Difference A%

ZERO| 00.0 | .000 | 00.0°

fad *feo.t]iool| 012 | .OIY L0173
488 |, 488 1220 | yg.0] H9o| 12235 | <035 | (39

+ Conc. Difference = Act % - Exp (Std) %
Zero % Difference = Act % _(ppm) - Exp % (ppm) x 100
_ Full Scalée Value
Span % Difference = Act % (ppm) - Exp % (pom) X100
Full Scale Value :




ZERO / SPAN CHECK DATA SHEET #15-2

Date: Y - 2L — 2009

unit: Sptul L

Zero Cyl. #: M conc. :

0

Run#: Z
0.00 % O Cyl. Press.: (210 __Ps
Date: O4-19-04

Certified by : AR UQIMDE

Span Cyl #: " 4‘&@ Conc.

Certified by : MR L1
r: Make: TELEDYNE

Analyze
Range: 0-25.0% O2
Flow: 1.5 SCFH

EPA Span Value = 25.0

%0,

Model :

\IQ..&"-O %O, Cyl. Pre.ss.:./_L’_(_ﬂo_PSl

Analyte: O (15-2)

320A

Date : : H" [-07]

SN : 37400
Analyzer Output: 0-1.0 v.
Measured by : Rotameter

EPA Control Limits = + 2.5% of 25.0 % O; = + 0.625 % O
Method 28A = + .2%qf 25.0% O, =+ .05% O2

PRE RUN Audit : by :

Time: (050 Temp: 19 ___oF
 AUDIT RESULTS |

Full Scale Valuq

x1bo

[Point |__Expected Response Actual Response _+ Conc, ;
| # [Weter | DVM % | Meter | DVM % Difference A%
20| 000 | 000 | 000 | 0, 4 |, 002 | 070 L0700 |[.019
.| SPAN . . '

126|504 (126 | 126 |-S0d| 12,008 | o8 | .033
POST RUN Audit: by : Time : _“’iTemp :_Q_“F
'_P;int ~ — AUDIT RESULTS -

Expected Response Actual R

‘|_# _["Meter T DVM % | Meter Fv:a - % nfnfrﬁﬁﬁa A%
ZERO| 00.0 | .000 | 000 | .57 | , ODZ 0720 070 qu
SPAN g | T = ; - )

163 o9 126 [12¢ [ s3] 12.633 [.033 |, 133
4 Conc. Difference = Act % - Exp (Std) %
Zero % Difference = - X100
; ~ Full Scale Value
Span.% Difference = -




ZERO / SPAN CHECK DATA SHEET #15-3

Range : 0-10.0 % CO
Flow: 1.5 SCFH

EPA Span Value = 10.0 % CO
EPA Control Limits = * 2.5% of 10.0% CO = £ 0.25% coO

Method 28A = + .2%of 10.0% CO = + .02 % CO

Analyte: CO (15-3)

Analyzer Output: 0-1.0 V.

Measq;ed by : Rotameter

pate: 5= 20~ 2008

Unit : M Run#:__ <&

Zero Cyl. #: M&B_ Conc.: 0.00% CO Cyl. Press. : Lﬂo PSI
| certified by : R L) QIUNF, | Date : _O4-/ Q_Q"jé

Span Cyl. #: f JD:__ Conc.: !;‘-‘n'&Q%co Cyl. Press. : G(/_ PSl
‘ Certified by : Date: M~ 12 OF .
Analyzer: Make : HORIBA Model : PIR-2000 SN : 408005

PRE RUN Audit: by :

A

Time : /Ob/oTemp:_ ’)I ol 2

_ IT RESULTS

Point Expected Response Actual Response + Conc. '

# | Meter DVM % Meter DVM % Difference A %
ZERO|[ 00.0 | .000 [ 00.0 {500 [rewl [ .03 el s T P AP
A ya 840 [ 490|441 |44l | 403 | 00T | .07
POST RUN Audit : by :C%L%%ﬂme : __‘_@Temp : _ﬂ_" F

_ i ___AUDIT RESULTS

Point Expected Response ~Actual Response + Conc. -
| # | Meter | DVM % | Meter | DVM [ % Difference A%
4ERO1 000 [ 000 | 000 1600 |,000|. 023 , 023 |,225
SPAN . s 2 ar |

HA.0|.490| 490 |48 4] 49| 4. &%F |~ 013 [.1Z8

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

Zero % Difference = Act % (ppm) - Exp % (ppm) X 100
Full Scale Value

Span % Difference =

Full Scale Value

X100




ZERO /| SPAN CHECK DATA SHEET #1 5-4

Date: & - 21’ -2.008 Analyte: SO, (15-4)

Unit > ;J Q (& D Run#: Z

Zero Cyl. #: m&& Conc.: 0.00 ppm SO, Cyl. Press. : (070 PSi
Certified by : IR LIQILIDE pate: _O4-1FO4

spanCyl. #: CLBZOKT  conc.: _J290 ppmSO;  Cyl. Press.: LLO pgi
Certified by : R LAQUIDE | Date : O [=3+200F

Analyzer : Make : HORIBA Model : PIR-2000 SN : 403019

Range : 0 -2500 ppm SO;
Flow: 1.5 SCFH

_ EPA Span Value =2500 ppm SO, -

EPA Control Limits = + 2.5% of 2500 ppm SOz = + 62.5 ppm SO;

Analyzer Output: 0-1.0 v.
Measured by : Rotameter

PRE RUN Audit: by :

Time : /050 Temp:_ 19 oF

. ' ‘AUDIT RESULTS
Point. Expoctsd Response _Actual Responsa + Conc.
| # Meter ~ PPM_| Meter | DVM % Difference A%
ZERO| 00.0 °°° 000 1o, [l | 2936 | 2,936 [ . 117
" et asmel fasal so. /[ 5o/ | 12554 | 3.900 [ 35¢
. POST RUN Audit : by : Time : M—ﬂl}emp ; _:_?_j_____" F
- - AUDIT RESULTS
Point Expectoanponu ,  Actual Response %+ Conc.
# | Meter | DVM PPM | Meter | DVM % Difference A%
S : : l : ‘
SPAN - : T
50.0].500 [ﬁﬁ_@, so.2|.s0Z| 1201Y | (| do | HSG
+ Conc. Difference = Act % - Exp (Std) %
Zero % Difference = X100

‘ Full .Scale Value '
Span % Difference = Act % (ppm) - Exp % (ppm) X100

Full Scale Value




QUALITY CHECKS DATA SHEET # 16

2 DATE : O -1 2008

ot Titul €550 Run: _

;?g mocoum e °F Tic#1s___(HD oF
TIC#2 — °F Tic#14___ 3 °F
TIC#3 3.5 °F TIc#15___ (M oF
cws by °F Tic#1e___ 1S °F
TIC#5 Ll B °F Tc#17___(MS oF
TIC#6 ol °F Tic#18___ LS4 oF
nc#r L% £ To#te_ L2 o
mcrs UL oF TIC#20____ =" oF
TIC#9 e °F TIC 2 s °F
TIC#10 — °F TIC#22___ " °F
T/IC #11 59 °F TIC#23 o
Tc#12  __L%Y °F TIC#24_ °F
Thermocouple Readout:

Pretest zero and span check and callpration post test zero and span % difference

zErRo v 4 oF Adj.to O

QO °F

SPAN_Iﬂﬂ_°F Adj. to 2000, OF

ZERO_.- °F Difference Q
SPAN. &Q ;2 °F Difference ng

Thermocouple Readout Pretest Linearity Check:

0 =_O0 o | 200 = 2002 oF 400 =HOO of
600 = 54999 800 =149 °F 1000 = _949.8 °F
1200 =198 o 1400 =[390F ¢ 1600 = [SH4.L o
1800 =11099.9 °F |2000 = !ZOD0,0F
Sample Train Leak Check Pre Post _V .g
C-gas Train Leak Check Pre Post
SO, Train Leak Check Pre Post _\/

Static Gauge Zero Check Pre Post__V
Scale Check Pre: 13.9 — 3.4 = (D.O
Post: 134 — 3AY = /p. O

Stack Cleaned Prior to Test Run : YES






TABLE 1 — RAW DATA

CLIENT:  Jotul - TEST No. : 3
MODEL:  C550 DATE: 25-Aug-08

TIME METER DELTA  METER PERCENT PERCENT SO2

READING H TEMP. co CO2  COCENTR.
(MIN.) (CF) (IN.H20)  (DEG.F) (%) (%) PPM

0  910.500 0.150 91 0.66 5.90 275

5  912.000 0.110 92 0.54 6.20 325

10  913.324 0.080 92 1.24 15.50 375

15 914472 0.080 92 0.82 16.00 375

20  915.620 0.090 92 0.84 16.40 350

25  916.849 0.090 92 0.78 16.60 350

30  918.079 0.080 92 0.60 16.30 375

35  919.227 0.090 92 0.36 15.20 350

40  920.456 0.110 92 0.34 13.60 325

45  921.781 0.130 92 0.14 11.30 300

50  923.215 0.130 92 0.16 9.60 300

55  924.649 0.130 92 0.21 9.20 300

60  926.084 0.130 92 0.19 9.10 300

65  927.518 0.130 92 0.21 8.90 300

70  928.952 0.130 92 0.18 8.50 300

75  930.387 0.130 92 0.47 6.70 300

80  931.821 0.130 92 0.55 6.50 300

85  933.255 0.130 92 0.60 6.40 300

90  934.690 0.130 92 0.68 6.00 300

95  936.124 0.130 92 0.71 5.90 300

100  937.558 0.130 92 0.80 5.60 275

105  939.123 0.150 92 0.84 5.40 275

110 940.687 0.150 92 0.76 5.30 275



TABLE 2-—-RAW DATA

CLIENT : Jotul TEST No. 3

MODEL.: C550 DATE: 25-Aug-08

METER CAL. Wt. WOOD

FACTOR (Y) =~==ee- 0.94 BURNED(LB, -—---- 14.6 Lbs
BAROMETRIC WET,FUEL

PRESS.(Pb) -—---- 30.05 in Hg MOISTURE 9 -——-- 17.533 %
LEAK RATE Wit. PART.

POST (Lp) - 0.015 cfm COLLECTED —-- 0.2083 g
WATER METER

VOL. (Vic) —— 59.1 Mi VOLUME Vm - 30.187 mcef
TEST HC MOLE

TIME (MIN) = --—-- 110 min FRACTION = ----ee 0.0132



TABLE 3 ——FIELD DATA AVERAGES

CLIENT : Jotul TEST No. 3
MODEL: C550 DATE: 25-Aug-08
AVG DELTA AVG PRCNT

H —— 0.12 in H20 CO 0.55 %
AVG METER AVG PRCNT
TEMP. Tm - 92 deg F CcOo2 meemnen 9.83 %
AVG PPM AVG BAL

S02 — 314 PPM CO02/CO ————— 17.83 %



TABLE 4 — CALCULATIONS

CLIENT : Jotul TEST No. 3
MODEL.: C550 DATE: 25-Aug-08
STD SAMPLE STACK GAS
VOL. Vm(std) d) --—-- 27.28 dscf FLOW Qsd ———— 917.014  dscf/Hr
&
15.28 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(s td) —— 2.782 scf CONCTRT.C s -—— 0.0076 g/dscf
PRCNT PARTC.EMISS.
MSTR Bws R 9.26 % RATE E B 7.00 g/Hr
BURN MOLES OF GAS
RATE BR e 2.98 Kg/Hr PER Lb WOOD Nt -—- 0.36 Lb-mole/Lb
CO EMISSION PART.EMISS.
RATE moeunmn 169.30 g/Hr RATE e 2.35 g/Kgdry
& fuel

56.83 g/Kgdry

fuel



TABLE 5 —— PROPORTIONAL RATE VARIATION

CLIENT:  Jotul TEST No. : 3
MODEL: C550 DATE: 25-Aug-08
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE

5 373.0 96 100

10 388.7 100

15 388.9 100

20 388.9 100

25 388.6 100

30 388.9 100

35 388.9 100

40 388.6 100

45 389.0 100

50 388.7 100

55 388.7 100

60 388.9 100

65 388.7 100

70 388.7 100

75 388.9 100

80 388.7 100

85 388.7 100

90 388.9 100

95 388.7 100

100 388.7 100

105 388.8 100

110 388.6 100



C | COMPUTER INPUT DATA SHEET # o
Client: ool N—l?H—h Amerito, - | 2
Address: 85 Hotthtrson |

- Genthoam .ME 04038

Phone: BOQ: 191~ Sq{ Z Fax: _LQ—," 591 = LﬂLg_ZB
Run No.: 2 Date of Test: B~ ) - 2008 Bum Rate: 293

Model No.: C55D ] min [min-1.25 [ i
stoveType: _[Jcat  I§(NonCat _[]Pelet (12540 max "~ [insert
Dry Gas Meter Y Factor:__e q ‘:LQ Post Leak Rateé __ELS_cfm Time: __u_g__mln.
(0.000) (Data Sheet #2) (.000) (Data Sheet#2) " (000) (Data Sheet#2)
Dry Gas Meter Volume: 3 O %q' cf
(00.000) (Data Sheet#2) - o
Stack Flow:____ 0.91Y dscfm AH: | 20 ._in. H,0
(00.000) (Data Sheet #2) ‘ (.000) (Data Sheet #2) -
Maximum Vac.:_ Q‘D : Barometric Pressure: BQ 05 in. Hg
(0.0) (Data Bheet#2) \ | (00.00) (Data Sheet #2) '
H20 Captured: ; 2 | _ g
(00.0) (Data Sheet #3) - - _
Front Half Catch % Of Total;__ 301 © % Total Particulate Catch;__s (083 4
(00.0) (Data Sheet #6) - (0.0000) (Data Sheet #6) |
Flue Gas Moisture: H XASE, | %
~ (00.000) (Data Sheet #7) | ; .
Particulate Emission;__ L 7 ol : gridscf
(0.0000) (Data Sheet #7)
Relative Humidity; 4 S %RH  Ambient Moisture;___] +> % H,0
(00.0) (Data Sheet #8) 3 : (0.00) (Data Sheet #5)
" Preburn Fuel Wt.; 25 0 Ibs. Coal Bed Wt.: . i} Ibs. Test Fuel Wt.: H\LP -|bs.
(00.0) (Datal Sheet #3) (00.0) (Data sheet #3) .(00.0) (Data sheet #8)
 Heat Output (EPA Default) i 359I BTU/hr

(00,000.0) (Data Sheet #8)

Kindling Fusl % Moisture (wet):__| 2L o Pretest Fuel % Moisture (wety: J\r i 225 o
(00.000) (Data Shest #10) . (00.000)" (Data Sheet #10)

Test Fuel % Mmsture (dry 1' 2L0 % Test Fuel % Moisture (wet) N.S533 %
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove])

Fuel Higher Heatit Value (d .
(0000) (Da Isgheat #11)( r_y) : BTUMb.
Stack Static Pressure: ' —.0 SL" in. H,0

(*/-.000) (Data Sheet #12)

Average Ambient Temperature 3L °F Stove Temperature Change:; —L45 °F
(00) (Data Sheet #14) TimE . (+/-000.0) (Data Sheat #14)
Test storb=z |35 I
- md-ef\‘kmp_ss_z |

End = IS5



METER BOX DATA SHEET PAGE # 2 Page: 1 _of
oniT: Jotol 550 RUN: = pATE: Y- &F -
Meter Box: 5H Y Factor:_e GH'O |
Leak checks: _ 1S " Hg @_101%F cfm "Hg @_____ cfrh |
1S "Hg @015 cfm "Hg @____cim
Inject SO2 @ 100 cc/min.  Nozzle: Probe @ 3/8" od Initial Volume:__|. SO0
ROTO: PRESS: .20 SAMPLING RATIO: do 1 BP: 30, S
METER ~ SAMPLE STACK |DELTA[METER| SO2 [ROTO|[PUMP |
MIN| TIME N READING 'MDCF DSCFM H TEMP PPM | TEMP | VACC
° [13¢5]1910, S0 | - 1IZ3CHWS | 9) 1 29519) |20
] 20]9/2.000 | —= |[0.446]. )l 19232592 (20
0 3351943.31 913,324 [{9.053|.02] G2 35 [92 |20
B 45 [909. 4992|914, 472 [9.053 [.08] 9T 315 [ 92 (20
D] 4g|a1s. bzo [91S.G20[9,700 [.09] 9Z [350 [9Z]20
Bl 509849 (9163499900 [,09 | G2 |3so [92 (2.5
01 551014 |918.079 (9,053 |.08 | 92 |35 | 92 |20
® | Hop[A14,22F [A19.22F (9900 [,0% | 92 |3S0 [ 92 [20
O] o5 [N, USb [920.456| 0446 |1 | 42 [32s | q92]aD
] 0]92h 8¢ (920,30 [ 1136 [ 03 92 (300 [ 92 [20 |
0 5193218 192325 {3 [0 | 92 [3ew [92 2o
5| 20| 9. g2 WA 3L [ 13 | 92 306 |92 [0
ROTOPRESS: 9 TOTALS: 123900 Y “03 BP.: 30,05
% |M25 [GaL, 08d  1926.084 |11 3IL |13 [ 92 [0 [92 Do
%1 3921 512 (9258 [ILi3IL |3 [ 92 [300 92 [20
] 35]918.952]928.952 [1L3IC | 3 |92 |30 (42 20
1 901930, 383 930,383 .36 [ I3 | 92 [20o] 9220
O 45931, 821 [93). K2 | 1131k | 13 [ 42 [300 [92 |20
P 50|933,255 [933.255| W31 | (3| 9230 |92 [20
P 165934 Lo 934 Lgol IL3IL [ 13 | 82 X0 |92 |20
19; [500[ A3 124 1930424 [ 1L3L [ 13 197 [3c0 [S2Z (20 ] .
e 051937. 558 [9M3.558[12.345| \S [ 92 [295[97 [20 |23
°| 1939, 123 (939,123 [12.345 ]S | 9Z |25 192 2.0
1 /51940 L8F (940, (A1 s[5 | 92 [ 20592 | 20
8] 20 _ |imasesl e e
TOTALS: 25 [, L - ZHS' MAX VAGC =
_ IT—OTAL_CuFt. 30, | &F TOTALS: 0.9 ,._? ?,7_% |Ave. B8P 35, 3;




PARTICULATE CATCH / MOISTURE DATA SHEET # 3

unT:_CS50 RUN : D DATE : Ty 1)~ 0%
SCALE | _ WEIGHT
scaLe check| LEVEL ZERQED 29509 295.0
INITIAL : v W 590.0 g 590.0
FINAL : v 1Y 885.09 L%s.0
IMPINGER #1 #2 #3 it 4
FINALWT _ L5Lle  |S3T. ! 4§':4a3 %93.3
INITIAL WT (o005 5 80,0 |4 s F | B8,
| NET WT GRAMS '-1"3! 3 | o 1.3
TOTALCATCH: S 1./ GRAMS H0
FRQNT HALF
| seakers | D1
prer | 142 F DESC. _ ACETONE
FINALWTg | +LG[S FINALWTg | /0/. 4942
[inmaLwTg | LI5S0 INTIALWT g |/0]. H &3S
NETWTg | ~O4GS NETWTg | -0307%
- |voL.pesc.ml )T
BACK HALF -
FILTER # (478
FINALWTg | -3940
INITIALWT g | <332
| NETWT g 0300
Beaker# | XL 35 Payi oe)
DESC. ACETONE | METHCHLOR | H,0 H,0
EnaLwrg |97, 5335198, 39421/05.5 130 98, o03lo
wmaLwr g |47, 4749] 9%, 3295 |03 . 552291, 9418 |
NET WT g 058 | .0l 0203 [ (0118 | 032/
voL.pEscmi| [ 0O 75 150 OO 250




FILTER TARE WEIGHTS DATA SHEET #4-1
Date : l-ﬂ- QQQ_S Time : 1300 By;é;ﬂﬂ, 1/\) _

Lot No. :

Into Dessicator :

Manufacturer _S & S Grade : #25 Glass FrontSize: _11cm

Back Size: 8.2cm_ Lot No.:

BALANCE ROOM ENVIRONMENTAL CONDITIONS

[ DATE | TIM BY | WB | DB [%RH
{2 2208 1700 £ 10h 14
-23-0% | 1400 \‘ G o

7

pare, 2% 03 |evlh _|oaTE |-13-08 % DATE: BY:
FILTER FIRST SECOND THIRD
it WEIGHT ME WEIGHT - TIME WEIGHT TIME
\41F | LISZ 30 | . WisO 1432 |7
M2 15 | 1250 | 15O | M | s~ B3
N3F| W02 1252 LILY 1439 ]
MYFL Lin] - 11233] T 1935~
MS A LIS 35| LIS | MNBL| T
LA L1749 | LMY 14T
INF| .\ LIsT 2t | LISk | MNM%]-
(Y F L) L& 738 | LWL (439 ] -
JH9 A LSS (2391 . L)S8 o |~
/SOF  LISE A ) A ) f94) |-
141 B | 3639 N4 | .3WAY 98 |”
14926 .3L30 12921 .3uLdz [ qydf=— 2-3
[M3A] 3565 [1743] 3SLS | Mis|”
)Y Rl 3Bbol |1294] >dLoE | J94L] -
| (45B] 3,58 (/245 | 3LsTF |4 |7
[ B 3599 29| 3599 [es |-
I47R] .3L2S R 3L2S | 1\ |~
MSRl .36 )| 2451 .3L1) 14 |~
B BLYZ [zd ] (3B | WS |”
JSOR 3Ll | 1750] 3W) (452~
Checked by: C)yﬂ W, | Date:_%_"]s 08 Time: 1¢2)



BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator:  Date: | =% - 2 Time : _[{ QU By:l?!
pATE: ) 15 2wl BY:c_ [oaTe: LTl 200% _ BY:LAS [DATE: BY:
BEAKER FIRST SECOND ! THIRD
i# WEIGHT TIME WEIGHT TIME WEIGHT TIME
78 |3, R0IR 123y [103, %033 /936 [~
77_[16).3% 12sb o2, KLY 193 |-
78[94, 49 23] |94, 9943 |1 d
79 197 LiILE [1232 (97 LI 1939 |7
80 \0R. 114%_ 1239 1w, V245 [ 440 |~
81 |lol 4L3L [129% ol 46L3S [ )94/ |-\
82 |97.414f% 1242 192,449 | 942
83 [4%.3200 1243 [9%. 35 [14Y¢ |- /K3
84 [0S, 5525 | YUY |ws, 5523 M9 ]
85 [9%,99272 [i245]9472,99)3 [Ny [~/
86 |lot, 243 124 14,2433 [i1yy) |-
87 _llos. a1 %2 129D [105. 9183 1448 |-
88 |/00.ovBD |124% 100, 602B  [NSo |
89  1170. L0 [1250[110. W20 | 1YS/ |-
90 116b, 4039 | (251 [IDL, 4042 [ {952 ]~
91 [9S. 0504 [1z2s2|98.0%502 [53 |7
2 9L.19Y | rzsd AL\ QY [)4SY |-
93 ID‘!.‘S‘SQ% 1TSS EYE. (4SS |-
94 110L.3LBY | 25C] 10, A,4F [ HSE |-
9 Wl yp9Y (1257 1024092 |14S) |-
9% |\¢3, a:e} 1Y 1269 (103, %:% 9S8 |-
97 199, 484l 1259 [99.9844 | 14967 |~
98 |los. 0S (300 [[ps. 025 | [Sw |-
99 Jioy, 93SY | 130) |io4, 93T | 1S |~
100 1ok, 24 13 [A02[ 106,14 1o | 1502 |~
ME ROOM ENVIRO-NMENTﬁL COﬂIONS
DATE IME | BY [ WB. | DB [%RH |
%208 2% [Cly | (| AL [4S [Checkedby:({ /.
11\ qo C{e N s [ 98 ‘Dm: 2-15 0%
) , Time : /26
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
gm'"‘&ﬁ' 200% Througﬁ g:.n::r:us r :‘2:;'3 ‘ .g';lO:‘IOOM
1009 109 19 100mg | vocn | pate | Time | P¥ | %rH
welght welght welght welght Bulb
- [98.9999 /0 .ovwo | Jiooco | 4049 ' 4G
[00.000( | Jo. 0o | i ovoo |+ 0999 q4C
[/oo.e00) [0, 000 | hoonl |\ 0997 s { P
[)o0.00v0 | (0. /cwe |, %
/00, ©Ov QA C0L: 1, (o]ev] / 0999 2 :
/00,0008 | ID. 000 | | [Looo_|.099°F 9y
06 ,0000| 10.000] |- .9999 | . /oo g
é‘? 39349 .’zo\mcé_Lc_: -.";Cﬂ? ..oqa 41’
, ,3i&2 /Dy Q00 [,eool | +OY Y
92,9339 |9, 9999 | QNS | .099 9R
BR.24497 [ 9. 9499473 | ) oove | 0%%9

45




A ID

WOODSTOVE DATA SHEET #4-4

- SCALE QA SHEET
Dates: ale: odel: N:
From J0-72-G _ Through 32k~ 2:% 'g:rtorius i" 123|s §701ooo4
100 10 1 100 m -
welggt walg%t welg[\t wglghg Toch Dute Time Bﬂu?h % RH
100,000, [ .00 ) | looob | 0N E |18 | Y
419994 _[jo.000] | | 000 |.[00] )l M
100:000Z | 19,0052 | } oo |, 999 Rl
100, 8WL |20 . 0o | [cowo) [099% M | Yo
/00,0003 | (0. coo| exo| [,099 19 | 4o
(99,4449 [10 .ovoe | . 9999 [,09973 78 [ 40
foo.0000 [9,9949 | .9999 [,0949 L
99983 [1.9929 | 9449 [. 1o 8 ':H_
9. 8087 [Z0.ow0 [, 9249 |, 0949 L 1947
(100.000] |/0.0002 |/ 000  |.0999 A 4
foo 000000002 |,9999 | .094 (4 [SY
94.9999 [9.99%9 [, 99499 1099 L |48
jooowt (o, o0 |.9949  [.0999 s |4
99. 9914 )0, X [l  1.0999 (A ng
o0.0v02 9,299 .9499 - |.0949% 29 147
11.1M11 50‘ oQa ﬁ odl. !c%oqu Y |44
i D 1/0. 0 1 Q790 e |45
9 9299 s ﬁ%% 0999 WX 4D
10007170, 0002 | 0000 |. /000 2 96
94,9999 |/0.ocoel | .9999 + 099K i W% | 43
194. /0. %001 |/,0000 |.099 ; 1B | 72& | 43
; 0, o0 | [omeD | 0498 ol 78 |43
. o( [/0.coo( [A L0999 93 iéq 1
(oD, 000Q (/0. O0or | .9999 |.099 { 1X% 9 147
949 &qqis « 19499 an t(\qct : ; { 3:'1 4%
Koo. 0005 |fo, 000! | ,9499 [.0999 |[C - 70 [4%
Ciqa,:ﬁqc ao.éxqz? 7_ // 000 |\ looo Jh 2 |42
\ N A P ’[@ Q.\
94,2229 |/0.000/ -"3‘{‘1‘3 § /00 ] ‘;72 ‘Lit
m._esa%{‘_m fowo [,0999 Yo
a9,92 1.9927 |/wooan  [.0939 '73 g7
¢, ol |(bvowol [.9999 [.0899% | ; 47
[66,0003 | /0.0600 | [ 0o/ |.099 4 " ‘ --'?8 Y3
OV, 0000 |0 .o/ l « acoxo « Q999 7(4 &9
(00, 0002 | /0. 0009 | Jeao [.099F 74 T 9¢
/oo. @0l | 9, Q999 | [ oo [0 vnq 3%‘ N 195
(OO. C:'o-OZ ID La:DO [, 006 . 1002 ol 15 | 9
(00, 00001 /0. 0] [/ ool . 0999 18 1493




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
. 2 el SN:
Datesi 200205 Through | -/4- 253 ek 1205 37010004
10 D
v::?ggt wl?gght wlngm w:_Ingg Tech | Date | Time | g, | %RH
94993 | (0000 | | J:o00f 099%  [Ch [42b |0%IS| T3 | 43
100, 0002 | 0. oo ! | Lewoo | ,0999 Gz [1doo | B [ Y
99,9999 | /0. coco | A 0ogO | . 1000 “2q |10 | 9Y | Y¢
M0-0002 | [O .00 | ._.qu};’l Llovo s~/ [1ov0]| ) ‘-fq‘;_’
s Q0D | . |DO@ &2 1S3V [ 76 -
JDO . 000 | Qﬁ%"l l.oo2O | ,1D09 5-9 19018 [HL |
100.a0| | /0.0000 | /) e D15 S-13 [ L@o L | 95
[00, 0903- J0.ol | /oo | lboy 15 1% [ 13so] T (4L
/W03 | [0.00| | Lowse | A9 (‘?D -2 |13 | 07 Y |
P984 [)0. o] | [owe | (oo p S|\ |4
94,9999 | Zo. o000 l.ocoo ‘oqu & b-s | 15%] 14 | 4Y
/00.0000 |[lo.000 | | .994% | - 0999 n 17 030 70 |9Y
/00,0005 | J0. 6o | ] 000 . 100G % 38 [loow | G [Y43
93,994 X [/o..woo Y | ) avoo . 1000 - -4 300 | )3 [ do
[°l\°l‘t°1,'-\- /0. Q00 | /x> | v Iggg_ 1O g:;?l’s 08| 49
00.003 [0 g2 | |.o0000 , 029 [/ 12 |4
_g'_'\‘tq ; /g‘ggaqo - 4999 \.03%% 612 (2000 7% qSL
. s " [ Qt_gp . O G'/_; || 0Y | 47
a4, f—t%f\ Q.19 fawve |, 0999 p &y IL3db | 9 99
;HD QA9 [0 w0 | Joope | 1000 ; [430] IS ':l‘?_)
0 ‘Q?CJ) }D.‘s& z L l " i £0 78
| (65,00 go%g/ ,.Q‘Ma o%‘—? n |20 Iogb% Bls) 47#_
999994 [7.999% | - 444 |.0%9% %24 |13 74|96
DO, No=or W WS 049 -3 [wve |99 (4L,
99,9999 g.oooz /an?é . 100w A Q- Twso [ 40
.00 L 0994 e LY ey |18 | 43
949.9997(9. 2999 [.409% 0999 2-5 [vo | 1Y | Y,
00, 09 [jo oo | X449 |.0949 . Lo 7% 14
‘?‘L%T‘} /0 Q00 , (44]¢ %) @ IOOQ - ) 7¢ 7g LL?_
(00 a0y |10, 00 L a0 VOAS7 s [1500 [1% [ 4L
/00, vop2 | l0.co0o | 4949 . (000 1005 10330 | s |4%
/00, 000> [0 [ gooo . |,0999 (7l # 1["150 73
jooaof |/fo.ao |} o000 009 |0 [16-8 lloco | S %‘
e, boo2. [ {0.G0o( /, o0 , 0499 -9 [1Bo |78 [ 4L
J00.006( [(0. 0002 | 9999 o ‘% lolo|lsm | 7 [4Y
A%. 9999 | 1b. a0 [ Lol Sk 10-1/ | 2o | 15 |4
1oo.coco 79,9999 | 9999 . 0993 1642 (1130 | 72 | Y
. 00P 19,9499 |/ .eveo o Lo - 10-13 {1030 | 79 [ 4L
44,4499 | lo.voxs | Lo Iooo  [CIa 1 /o194 [y | 78 (4l




BLANK PROCESSING DATA SHEET # 5

UNIT :

C&8S0

BLANKS DONE : /0~30-2407

RUN: 3 DATE:

J 2708

A

C

BEAKER

200 mi
ACETONE

75 mi DICHLOR

200 ml WATER

FISHER OPTIMA
LOT #0850

FISHER OPTIMA
LOT #073 S9Y/

PWAI A [T
fparkltﬂ‘t.b

Diakilled

FINAL WEIGHT

108 , 9009

o, 3077}

106, 96¥0

TARE WEIGHT

\'D% .« 3948

0L, 306D

100, ALY

NET WEIGHT

L0014

001y

. 003\

TARE BEAKERS INTO DESC : TIME : N60 _DATE:_/D-70- &

DATE 7022 BY :

DATE :[o23 BY

DATE :

BY:

BEAKER

1STWT

TIM

2 ND WT

TIM

3 RDWT

TIME

A vy 39

B |, Bobo

L 00 (.jw%. zﬁ%
ol i, 3d3)

1027}

101%

c__ |39

102 (o, A7) 029

= P
FINAL BEAKERS INTO DESC : TIME : [o¢ DATE :

DATE :/0%4 BY Lé, DATE :/>%> BY
1 STWT [ TIM 2 ND WT | TIM

BEAKER

=

Jo-273% 6

DATE :

BY :

3 RDWT

TIME

)

108 909

1S

B |ldb,30Y

Nve

10,3077

i

C  [bL7%

s

1ol LS4 I22

DATE | TIME | BY

lo-22.

8 |4

e
/o0 |

10-2%

J
L
L

9

FINAL QC

DATE | TIME | BY

DB %

16291 1130| Ch

L] 42|

%

1%

/t,a_Js:ﬁf

C
5
)




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

— . {"
uniT:__C 580 RUN:___ I DATE: B~ 20T
BLANK CALCULATIONS
Acetone : 1 00! "l g+__200 _ml= Mq' a/mi
Dicholoromethane : ooy g+__ 175 m= _ 000D \ g/ml
Distilled Water : OBl g4+ 200 mi= _w QOLON g/ml
FRONT HALF CATCH
FLTERS: _» O40GS 4. | (,0000 g3 = LOYLS 4
Total Catch # of Filters Blank Value / Filter
o5 ‘
BEAKERS: 2 O30+ g._ 175 (000} g)= _n. 0302 4
Total Catch mi Acetone  Blank Value / ml Acetone
TOTAL FRONT HALF CATCH : Q767 o
BACK HALF CATCH
FILTERS : __» O 309 g-_l (0000 )= _~O3 0B g
Total Catch # of Filters Bhnk%alue I Filler
4 OO
BEAKERS :
mtone:;os% g._l(.)!.) {.mq a)= .OS_Jq g
Total Catch ml Aoaton_e Elgnk Value / ml Acefone
WH
Total Catch mi Mbmﬂilmﬁ Blank Value / Dichloromethane
e
Water:_. ©O32] g._ 250  (, 000|B 4)= Q270 g
) Total Catch ml Water Blank Value / Water
TOTAL BACK HALF CATCH : 131 g
TOTAL CATCH ; <2033

% FRONT HALF : 30.% %
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TEST DATA SHEET #8

onr:Jotol 580 RUN:__ 3 DATE :R= A =200
Test Chamber Air Velocity Start : ¢ Stop : Q Avg.: g

Bulb / Dry Bulb
et Bub o uPre:WBJLa’) pB: Do = 35  %RHLS %H0
‘Post: WB:_US DB: 9. = 1% wrHlS wh0

Average : 40,5 oRH S % H20

Empty Stove Weight (Ibs) : N \ A wi stack & oil seal : Wet : /N IA Dry: OO

Kindling Weight (bs):  Paper:__t| - Weod Y.
Preburn Fuel Weight : _’5 0+ (0.) + |$.2 Total:__43. 3
Kindling & Preburn Fuel Welght (wood only) (Ibs) : Total:_45.73

Coal Bed Wt Range (Ibs) : 3.L .3.0 Scale : 3L .50
Upper : .25 x fuel weight : Always round DOWN fo nearest tenth 3 |
Lower : .20 x fuel weight : Always round UP to nearest tenth  Actual Coal Bed Weight : '

Maximum Coal Bed Removal (Ibs):((3-wL5 +_3.0 )+2).25=_. %

Test Fuel - (.75" x 1.5" x 5" spacers ) = % pcs
Dimensions __Length in inches No. Pcs Weight in Ibs % of Load
rxa | b 3 LY (g4
4")(4" " ,(_p ‘2_ ")\c‘ ' "Js.q
Tost Fuel Weight: | 4.l 1bs
Eatln)l:(tod Dry Burn Rate : 533 \
N G LAVENY ) 60 .
22046 *Tlo 3% K
3 'S'IMC’E‘ES : _
’ 5 L’ hd - 3 & | )
Estimated BTU's/r: 19,140 x —I= x —2__C = 359334 Brushe

EPA Default Efficiencies : Non Cat: 72 Pellet: 78



: WOOD STOVE OPERATlNG DATA PAGE #9
Unit ;- —3—0'}'0‘ C.SS D Run: . __ 2 Date: 3"" ,):}" 200%

FIRE STARTED;__ O 845
WARM UP AND PREBURN:

PRIMARY AIR : Set wide open for all warm-up / preburn fuel charges. Then setto.

\N\&iﬂ. ORAN at start of preburn. | ‘
SECONDARY AIR : A JA cATBYPASS: N !A

CI_-!ARCOAL BED PREPARATION :

Raked and leveled prior to each warm-up / preburn charge At1, min prior to loadlng

last fuel, raked and leveled. In stove __ 30 sec.
DOOR wide open during loading Cé min._ Y0 __ sec.
PRIMARY AIR : Opened full for first__S___min., then set o run setting of wide goen,
SECONDARY AIR : A /A CATBYPASS:__. N /A
-~ .

ON AQFFduring warm-up ‘ G} / OFF during preburn
®OFF first BLL minutes of test OFF balance of test run

Fan speed setat __H g
WO TA; KINDLING: A mix of the grades listed below:

_ SIZE MILL - GRADE SPECIES
PREBURN: 2x4 Manke/Tacoma Std. or better s. g D fir
TEST: 2x4 Packwood #2 or better s. grn D fir

4x4 Packwood - # 2 or better s. grn D fir
PELLET FUEL MANUFACTURER : Ai IIA BRAND : N ' A
All Grades WCLB rules: !

WARM UP INFORMATION:
All pre-burn IWa_rm up fuel pieces were either;LQ or / Q_inches.

1st warm up / pre-burn fuel charge’ (__[.5.0 Ibs) addedat O3S =
2nd warm up / pre-burn fuel charge ( 2 ¢ Ibs.) added at___ /030
3rd warm up / pre-burn fuel charge ( / 8 y o Ibs.) added at 1 30
4th warm up / pre-burn fuel charge ( lbs.) added at
oth warm up / pre-burn fuel charge ( Ibs.) added at




TEST DATA SHEET #10

Unit : ﬂD‘h.)‘ : o, . Run: 3 Date :g" :1:}-‘2.008

Room Temperature : », °F Temperature Correction Set?: @ NO
Calibration Check : 12.0% + or- 0.2%? @3 NO
Time Test Fuel moisture reading taken : __ |\ OO

pc#| Dimen. Use TOP BO1:I'3M I SIDE Averaga
1 [T2%%8 | K [ PR 2.9 2.3 | 2200
2
3 ' i
il [PIga | 8. VR R
5 | T [P | 9 | 19.3 203 | 20
S|z TPl 1%2 A5 9,5 [4:7.
7| 2'x4"x8' | P ; - ' 5D . |
8 | 2%4'x8 | P )
9 .
10
11 _
2 [Sxl | T | Q08 | 0.2 203 20,5
B v || /9. 4.0 1$.5 18,9
w| - | 0.7 2% 1 %0, | TN
15 lexdvl)|T | 23.2 A3, 5 432 | 3.3
] v || a3¢ 23.5 235 A3S
18
19 .
= | pwey | T | 253 209 21,0 2
KeyforUse: K= Kindling P = Pretest Fuel T =Test Fuel
KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : 12,700 % Jqla_;;} %| 21 %
Wet Moisture % : “. 7_L’q % lQ. n_s % ,7\533_ %

: 0 i 2
To obtain Wet from Dry : 12301 W/F:&D?VWRZZZ?I:ZQ = % Moisture, Wet Basis

Acceptable Ranges : 16 - 20 % wet: 19 - 25 % dry with meter corrected for temperature.




' GAS DATA SHEET #12 . |
- B DATE: - 2 1~100D

WEIGHT:3) |

(S50 RuN: S pace: L oF |

"FUELIDROP] V. | CO: | V. | D» V.. | CO [STATIC| SO:
[ﬂ s‘ — \E% 5.'! 'SG :]Lf‘[ \DL'S |(ab - o043 a-}'s

\ p: 17-9__ Lm?_ \—5358 !51 "IOL'-:" 325“

2% T | G9l1s.5s | 155]3! 2D 1129 oLl S

IS

139

4

2
i

0 | Gl iLol5¢]3.9 | 081182 F.oL5]375

; %3. IS ,E% 1Y 135 L0831 87 Foy|3so
N2, )_,3 v “g(_.‘ ~I§O 3!L lg-,_) l—?a \QQS 55’0
e |16 Ll 1631153 13,6 OS9 | Lo 3
W bbb ]ISE [\ WD |59 11035 |3k ‘1% 3ASO
%s UL Ls9330 L2026 [1033].34 F o
;e pl6.3 |37 |45z i3 [ 3o]q3 [hora [, 14 F ool 300
so—@lL, e 3, ) [ L 1389 |9 |1933F]104 | os | b b os9 [3ov
|58 27,4 3292 [WdsHNY Jozo].2] F.053|300
SUBTOTAI.“." thdad | ‘wdgad __t:ttp LT [T ntttg widdd - ddddd -W T
. i‘ 2% .%l\l E(i 'z':.lj Lolg .19 Rose] oo
_ 1385 A t s 1020 I?J " OS6 300
qD L’i ’tq 'L \ D ?;5 \‘-}SJ 12.0 VO ) Jf% 5 SOLJ
. i .'-q_

15 B INT )2 U)o 1159/ |13.S [l | YF oSS 00
gz 1L f | HhotOlbs 1S9 133 |- 054,55 1,952 300
pi Llib tai; l'?* ’ "'7‘5% t"g_ LS“IZ l?lf, ut)sq .J 60 '.(ﬁ) 300
[5) 37. 5L |3 .ﬁf GO |5 X O 1S T oSO 00
w3 |8 )l 1235169 1S3 (079 [ o099 300
} o134 3 ‘ oy .2_2— i 5: W S725| 144 | -2—5;_ 189 eHg Z’S-
o33 1 2 1.0 ST [ s781/4 s [.o83 [ 97 F aig]2a5.
Z . 5 31’ _C_‘; v A2 ]S.3 ES?)S l"hlg 2GS fjh ~\ O ?:Ji
SUBTOTAI. ‘ttit‘ ti.'iit ; LT3 1T .i..iil - wilddnd ti;t: . .“t_ti.. : ..Itit Wl _tssz oo ol
/ - -
i
[ _ —1—
lSUBTOTAL LTI iy Wil W -!tﬁlt . LI TTIT] ttttt_; B TTIT] ., TWhed LI 1T L. ; t‘iitt #
TOTAL Wi i chadod o ; ' ttiii.' ttﬁt; woﬂ:t . t.tttln' [TIT3 Illq' :

o g O_itp_ Wiy iy

N
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ZERO / SPAN CHECK DATA SHEET #15-1

Date’:% - a’[' _141)%

Analyte: CO3 (15-1)

unit: Jotol (550 Run#:_>
zeroCyl. #: JOBTAC. 2R Conc.: 000%CO;  Cyl. Press.: (090 ps
Certified by : _ IR L @\DE Date : M*’l Q_'avL

conc.: |2, B0 % CO; Cyl. Press.: MO psi

Span Cyl. #: _...b O3
Certified by : : - . Date: / /- /*'__0_?4
r: Make: HORIBA Model : PIR-2000 SN : 407069

Analyze
Range: 0-25.0% CO:2 .
Flow: 1.5 SCFH

Analyzer Output: 0-1.0 v.
_ Measured by : Rotameter

EPA Span Value =25.0 % CO,
EPA Control Limits = + 2.5% of 25.0 % CO, = + 0.625 % CO;
Method 28A = % .2 % of 25.0% CO; = + .05% CO:

PRE RUN Audﬂ:by:%h%_ﬂma: S5O Temp: 18 - eoF
o AUDIT RESULTS ' _

Point Expected Response Actual Response % Conc.
| # | Meter | DVM % | Meter | DVM % Difference A%
ZERO[ 00.0 | .000 | 00.0 |cy50 |,ovo | ~, 00F -, 0} o>
SPA it s | e8| 10.20] 48 %[ d¥g 12185 [T 015 Lo
'POST RUN Audit :by: -6\7 ,_Time: 1S40 Temp:: 17 oF
— R SR .AUDIT RESULTS ' |
Point Expected Response Actual Response + Conc. .
_::'E*l; = Meter | DVM % | Meter bvM % Difference A%
- 00.9 000 [ 00.0 |ep.0 | cOO0 [ = 0o -00% |-.023
48 |, 488 1220|490 | 40| 12235 | .35 | 138

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

Zero % Difference = - X 100

: Full Scale Value -

Span % Difference = - 9 m) X100
_ Full Scale Value . -



ZERO / SPAN CHECK DATA SHEET #15-2

Full Scale Value__

Date: 3 = at— 2009 Analyte: Oz (15-2)
_Unit: ::ngl L\ES_D Run#: |
Zero Cyl. #: Conc. : 0.00 % O Cyl. Press. : 0 PSI
Certified bY _&_LE_L\M_— Date: O~/ Q'O‘;L__'
Span Cyl #: 0" - conc.: 12 6O %o. Cyl. Press. : I"O‘J PSI
Certified by : A‘\ . pate: /I~ (- 0]
Analyzer: Make: TELEDYNE  Model: 320A SN : 37400
Range: 0-25.0% Oz Analyzer Output: 0-1.0 v.
Flow: 1.5 SCFH Measured by : Rotameter
EPA Span Value ‘=25.0 % O,
EPA Control Limits = & 25%of 25.0% O, = + 0.625 % O2
Method 28 A = + 2% qf 25.0% Oz = '+ .05%O0;
PRE RUN Audit : by : Time : HSOTemp: & o
- AUDIT RESULTS
Polnt Expected Response __Actual Response “+ Conc.
| # Meter DVM % Meter DVM % Difference A %
ZERO ;
o 000 | 000 | 000 |cx5 1 |,002]| , 070 (51D 19
-| SPAN . ; '
124D | 504 126 ] 126 | 54 j2.L0% | oo | .033
POST RUN Audit : by : LI Time : Temp : 0 F
| - AUDIT RESULTS .
Point Expected Response Actual Response + Conc.
zei:a . Meter % | Meter | DVM % Difference A%
000 [ 000 | 000 |.,0n,7 | ro0i |~ 005 ' [=w5 g7
SPAN = g ol - \ O-Z—
163 4 126 | 126 | a3 | 12523 |-.017 o063
+ Conc. Difference = Act % - Exp (Std) %
Zero % Difference = Act % (ppm) - Exp % (ppm) X 100
- | ~ Full Scale Value
Span.% Difference = - X100



ZERO / SPAN CHECK DATA SHEET #15-3

Date : 3 i a—}*_z_DOB

Run#: 3

Analyte: CO (15—3)

unit:_Tatol (S5SO
zerocyl. #: _JLORTRC. 3-R  Conc.:
Certified by : _HR_LJ QILINE,

Span Cyl. #: 0 H2Q

Certified by :
Analyzer: Make : HORIBA
Range: 0-10.0 % CO
Flow: 1.5 SCFH

0.00 % CO

Model : PIR-2000

EPA Span Value = 10.0 % CO
EPA Control Limits = + 2.5% of 10.0% CO = £ 0.25 % CO
Method 28A = + .2%of 10.0% CO = + .02% CO

Cyl. Press.: 040 psi

Date : _Q‘?L.’/ Q'Q"lé

conc. : _}_m_% CO Cyl. Press. :EO_D___PSI ‘
" pate: <M1+ O0F

SN : 408005
Analyzer Output: 0-1.0 v.
Mesq_red by : Rotameter

Time :. lhso Temp : @k

PRE RUN Audit: by : 21 ‘ 2 2
i mS%n RESULTS
Point d Response Actual Response + Conc. '
| # Meter DVM % Meter DVM % Difference A %
ZERO| 00.0 | .000 | 000 |p~p,0|, 00| .62 ;0TS | 225
"N lugip | 890 [ H90] 49.0| 1 H90] 4897 | T\003 [~02®
" POST RUN Audit : by:q&‘%ﬂme:__Temp: oF
~ K __AUDIT RESULTS
[ Point Response Actual Response £ Conc. '
T‘I; 5 Meter DVM % Meter DVM % Difference A %
00. 4 ; ' ' <
= 0 | 000 [ 000 foo.of 00| .OZ3 LOZ3 | .225
4.0 (. 490|490 |1 |, qa)| 4907 | .ooF | .0

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

Zero % Difference = Act % (ppm) - Exp % (ppm) X 100
Full Scale Value
: m) X100

Span % Difference = -
Full Scale Value




ZERO / SPAN CHECK DATA SHEET #15-4

Date:i - X —2008 Analyte: SO (15-4)

Unit : . Tatul ¢80 Run#t:__3
zerocyl#: JOZTRC AN conc:  0.00pmSO;  Cyl. Press.: (190 psi

Certiiedby: AJR LIQUIDE pate: _O4-] 04
Span Cyl. # : ___GQ%ZD%‘I Conc. :_lm_ppm SO. Cyll. Press. : __'@__PSI

© Certified by : AR UQUIDE | Date : ~Q[~3+2007F
Analyzer : Make : HORIBA Model : PIR-2000 SN : 403019
Range: 0-2500 ppm SOz . Analyzer Output: 0-1.0 v.

Flow: 1.5 SCFH Measured by : Rotameter

_ EPA Span Value = 2500 ppm SO, -
EPA Control Limits = + 2.5% of 2500 ppm SOz = + 62.5 ppm SO2

PRE RUN Audit: by : N Time: _]_I&Temp g _L" F

| | __ AUDIT RESULTS |
[Point. |__Expected Response _ Actual Response + Conc.
| # Meter | DVM | PPM Meter DVM % Difference A %
ZERO1 000 | .000 | 000 Jcoio] 000 429 | . v2d | DIF
PN gL aEER 12891 497 | ven| 12484 |~ oo o4

- Temp:_________°F

POST RUN Audit : by : _
' _AUDIT RESULTS

Point Expectad Response_ Actual Response + Conc.
# Meter DVM PPM Meter DVM % Difference A %

ZERO[ 000 | .000 | 00.0 | @o.0 |- (0| —2.08% | =2 vk ~°8‘f

+ Conc. Difference = Act % - Exp (Std) %
Zero % Difference = Act % (ppm) - Exp % (ppm) X 100
Full Scale Value

Span % Difference = Act % (ppm) - Exp % (ppm) X100
Full Scale Value




QUALITY CHECKS DATA SHEET # 16

uNTTtul €550 Run:
Thermocouple Check:

TIC #1 — °F
TIC#2 - oF
TIC#3 L3b oF
TIC#4 (M of
TIC#5 (4.0 °F
TIC#6 Wz °F
TIC#7 4o °F
TIC#8 LY ‘._D oF
TIC#9 — °F
TIC#10 AR ©oF
TIC # 11 (L2.b oF
TIC#12 1o, " o

3 DATE : O -)8- Zo0%

Tic#13___ (8.3 oF
Tc#14___ (S F
TIC#15 (&9 °F
TIC# 16 (59 °F
TIC #17 LO. ¥ °F
TIC#18 (L. & oF
Tic#19___ (LS4 oF
TIC #20 — °F
TIC # 21 __ et °F
TIC#22____ T °F
TIC#23__ oF

TIC#24 oF

Thermocouple Readout:
Pretest zero and span check and calibration

ZERO—. 4 °F Adito O} O °F
SPANZUOS °F  Adj. to 2000, OF

post tast zero and span % difference

ZERO_=2. 2 _°F Difference_» 1O %
SPAN_20h °F  Difference_i O8S %

Thermocouple Readout Pretest Linearity Check:

0 =00 o | 200 =200.3 o 400 = 400, o
600 =(000 oF | g0 =1999 °F 1000 =_/O0O.0 e
1200 =1999 o |1400 =_[3%99 F 1600 =/S599S o
1800 =1800.2 e 12000 =_2000.0°F
Sample Train Leak Check Pre ; Post Vi
C-gas Train Leak Check Pre Post _+v
SO; Train Leak Check Pre gz Post
Static Gﬂa Zero Check Pre : Post
ScaleCheck Pre: /3“1 ~— 24 = (10,0
Post: J2.9— 2B = /p.O |
Stack Cleaned Prior to Test Run : YES NO ?( | ‘






Phillips

Morris
Scale
Company

CUSTOMER; Loz Tes o DATE OF INSPECTION: T
ADDRESS: | (3235 Pcobtie Cite\oFE W\-26-02 9-}; Etgi:t;vive;sulcly.
_ﬂwr wh 3 NEXT INSPECTION DUE: Phx(zb 284-6090
: ﬁ?‘jL[ ! S -03 . Fax#(206)282-6612

- TECHNICIAN: Poé‘t‘é( A CERTIFICATION TYPE

INSPECTION CERTIFICATE

AUTHORIZATION. ; f;g”;%?
SEERATCRE —_ MIL STD-45662
EQuipMENT TESTED
INDICATOR BASE . OPTIONS INSTALLED
MAKE A n | .~ PrNTER
MobEL : SCOREBOARD ___
SR# \6 404 . : " COMPUTER ___
CLASS 11 - OTHER -
Car. 1000 s |
PRE-TEST ' PosTt-TEST - MANUFACTURER TOLERANCE
’ 499.9

CoRNER TEsT P I/ .

SHIFT TEST P L_/ 7

StaTIC TEST | ' 2 MIN. U5 MIN.
Weiorr Kit# NIST#

SERIAL NUMBERs OF WEIGHTS USED (OR cOPY OF CERTIFICATE)
T123-1% T23-\4

ANY CHANGES TO DOCUMENT OR SCALE NOT AUTHORIZED BY
PHiLips 8 MoRRis ScaLE CompaNy VOIDS THIS CERTIFICATE.



| WASHINGTON STATE DEPARTMENT OF Ag iRIg : ! 1 LTURE

) METROLOGY LABORATORY
" Receipt Date: January 29, 2002 State Test Number:  L2017-1
Test Date: February 13, 2002 Group ID: SHOP
Report Date: February 13, 2002 Due Date: February 13, 2004
CALIBRATION REPORT
Phillips Morris Scale Company - Item(s) Submitted: See Table Below
- 934 Elliott Ave. W Specification: NIST HB 105-1, Class F
Seattle, WA 98119-3608 - Condition: Good
_I Contact: Todd Mackie Temperature: 21.0°C
i Phone: 206-284-6090 Pressure: 762.0 mmHg
| PO Number: 2-2-009237 Humidity: 35% RH
i SOP: 8 Technician ID: DW
' Description Value/Range Qty , Material Manufacture Serial Number
| Test Weight 1000 Ib 5 Cast Iron Rice Lake = OFTO, OFT1, OFT2,

| | |
| Test Weight " 500 Ib 2 Cast Iron Rice Lake<_,"‘l'23,-_;§§' 0 T23-16) T23-20

T23-24, T23-26, T23-28 1«
T23-32

Test Weight 501b 30 Cast Iron Rice Lake 877B, N1039, N1041, T22
1 to T23-10, T23-19 to
T23-28, WA171-0,
WA1712-0 to WA172-2,

. WA173-2, WA237, X694

Test Weight 251b 5 i Cast Iron Rice Lake = WA238, T23-11

Weight Set, 7pc - 10Ib-8 o0z 1 Stainless Steel Rice Lake @ WAI177-7

Weight Set, 12 pc Skg-200g 1 Stainless Steel Rice Lake SK

The item(s) listed above have been found and/or left within the stated tolerances for the specification stated above,
except as noted. The item(s) listed above have been compared to the Standards of the State of Washington, which are
currently in control. These standards values are traceable to the National Institute of Standards and Technology (NIST
through NIST Test Numbers 822/264514-01 and Minnesota Metrology Laboratory Report Number 307 430.
Calibration processes were monitored and found to be in control. The expanded uncertainty (k=2) for each item listed
in this report is less than 1/3 of the appropriate tolerance. Results apﬁly to items identified in this report only. This

report may not be reproduced, except in full, unless permission for the publication of an abstract is obtained in writing
from the calibrating organization issuing this report. '

LABORATORY SERVICES DIVISION

|
WEIGHTS AND MEASURES PROGRAM [\I\]'I'v& &
Dol

M

AN WRIG
STATE METROLOGIST ' NVLAP LAB CODE 200446.
MAR 0 8 2007
N1 WIRMRA201, 11198 | : Page lol

2747 29" Avenue Southwest ¥ Tumwaier. Washington 98512 W (360) 753-5042 ¥ (360) 586-4728 fax

1
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Established 1974

Lokee Testing Labs
13235 Prairie Circle East
Summner, WA 98390

QUALITY CONTROL SERVICES

LABORATORY AND METROLOGY EQUIPMENT: SALES AND SERVICE
2340 S.E. 11th Avenue © Poriland, Oregon 97214
P.0. Box 14831 ¢ Portland, Oregon 97293 « (503) 236-2712 = FAX: (503) 235-2535

Report Number: LOKT0137010004080505 _

INSTRUMENT INFORMATION

Item Make Model Serial Number Customer ID Location
Balance Sartorius Al1208 37010004 N/A Lab
Units Readabllity SOP 6gl Date Last Cal Date Cal Due Date
g 0.0001 QC012 5/5/08 11/27/07 11/2008
FUNCTIONAL CHECKS
ECCENTRICITY LINEARITY REPEATABILITY
Test Wt: Tol: Test Wt: Tol: Test Wtz Tol:
100 0.0003 50x2 0.0004 100 0.0001
As-Found: As-Found: As-Found:
Pass: &1 Fail: O Pass: B Fail: O Pass: B Fail: O
As-Left: As-Left: As-Left:
Pass: & Fail: O Pass: B Fail: O Pass: Bl Fail: O
CALIBRATION DATA
Standard As-Found As-Left
100 100.0002 100.0001
70 70.0002 70.0001
50 50.0001 50.0001
20 20.0000 20.0000
10 ~ 10.0000 10.0000
5 . 5.0000 5.0000
CALIBRATION STANDARDS _
‘ itom Make Model Serial Number Cal Date Cal Due Date NIST ID
Weight Set R.L./Troemner IMG-25KG AdS 5/7/07 8/2008 822/274334-07

>ermanent Information Concerning this Equipment; Comments/info Concerning this Calibration:

3 o
A

Signature: _’// Lo 2l

‘echnician: D. Deleasa

THIS CERTIFICATE SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE APPROVAL OF QUALITY CONTROL SERVICES, INC.,

nstruments Ihpd nbovc were a.alibuled using standards traceable to the National Institute of Standards and Technology (NIST). Calibration data reflect results at the time and
location of calibration, Calibration data should be reviewed to insure that the instrument is performing to its required accuracy. Calibrations comply with ISO/IEC 17025 and
ANSI/Z540-1-1994 quality standards,




QUALITY CONTROL SERVICES

LABORATORY AND METROLOGY EQUIPMENT: SALES AND SERVICE
2340 S.E. 11th Avenue * Portland, Oregon 97214

Established 1974

Lokee Testing Labs
13235 Prairle Circle East
Sumner, WA, 98390

P.O. Box 14831 ¢ Poriland, Oregon 97293 ° (503) 236-2712 * FAX: (503) 235-2535

Report Number: EESPC37010004071127
CERTIFICATE OF CALIBRATION WITH DATA

Chip Wadington
INSTRUMENT INFORMATION
ltem Make Model Serial Number  Customer ID Location
Balance Sartorius A120S 37010004 N/A Lab
] Re 1] SOP Used l. Date Last Cal. al. Due
Grams 0.0001 QC004 11/27/2007 05/14/2007 05/2008
FUNCTIONAL CHECKS
ECCENTRICITY: LINEARITY: REPEATABILITY:
TestWt:  Tol: Test Wt: Tol: Test Wt: Tol:
100 Q.!E_Q_Q_ ' M_ 0.0004 100 0.0001
AS FOUND: AS FOUND: AS FOUND:
M ;0 | Pass:M  Fail.[l Pass;:¥ Fail; L]
AS LEFT: AS LEFT: AS LEFT:
Pass:¥  Fail:0 | Pass: Fail:J Pass:™¥  Fail:
CALIBRATION DATA
Standards As Found As Left
100 _ 100.0006 100.0002
70 70.0004 70.0001
50 50.0003 50.0001
_20 20.0000 20.0000
10 10.0000 10.0001
5 5.0000 5.0000
CALIBRATION STANDARDS
item Make . Model Serial Number Cal. Date Cal.Due Traceable ID#
Weight Set R.L./Troemner 1MG-25KG A45 05/07/2007 08/2008 822/274334-07

Comments / Info Concerning This Callbration:

Techniclan: D.Deleasa

Permanent Information Concerning This Instrument:

Signature: P

THIS CERTIFICATE SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE WRITTEN APPROVAL OF QUALITY CONTROL SERVICES, INC.
INSTRUMENT(S) LISTED ABOVE WERE CALIBRATED USING STANDARDS TRACEABLE TO THE NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NLS.T.).

Form Number: BA0O2

Customer Code: EESPC

Rev. Date: 6/5/2006




Established 1974

QUALITY CONTROL SERVICES

LABORATORY AND METROLOGY EQUIPMENT: SALES AND SERVICE
2340 S.E. 11th Avenue * Portland, Oregon 97214
P.O. Box 14831 * Portland, Oregon 97293 » (503) 236-2712 « FAX: (503) 235-2535

Lokee Testing Labs
;3235 Pﬂ"l;'; c';:'a% E“t Report Number: EESPC37010004070514
c::';’a';dm gi o CERTIFICATE OF CALIBRATION WITH DATA
INSTRUMENT INFORMATION
ltem __Make Model Serial Number Customer ID Location
Balance Sartorius A120S 37010004 N/A Lab
Units Readability SOP Used 1 Cal Cal. Due
Grams 0.0001 QC004 05/14/2007 12/08/2006 11/2007
FUNCTIONAL CHECKS
ECCENTRICITY: LINEARITY: . REPEATABILITY:
Test Wt:  Tol: TestWt.  Tol: Test Wt: Tol:
100  0.0003 50x2  0.0004 100 0.0001
AS FOUND: AS FOUND: ASFOUND: _ |
Pass:¥ Fai:[] | Pass:M  Fai: (] Pass:M Fai (]
AS LEFT: AS LEFT: AS LEFT:
Pass:¥  Fai:[J | pass:™  Fai. O Pass:M Fail J
CALIBRATION DATA
Standards As Found As Left
100 100.0008 100.0001
70 70.0005 70.0001
50 _50.0004 50.0001
20 20.0001 20.0000
10 10.0001 10.0001
5 5.0000 5.0000
CALIBRATION STANDARDS
Item Make Model Serlal Number Cal.Date Cal.Due Traceable ID#
Weight Set R.L./Troemner 1MG-25KG Ad5 06/14/2006 09/2007 822/272027-5

Comments / Info Concerning This Callbration:

Permanent Information Concerning This Instrument:

Signature:__.

THIS CERTIFICATE S8HALL NOT BE REPRODUGED, EXCEPT IN FULL, WITHOUT THE WRITTEN APPROVAL OF QUALITY GONTROL BERVICES, INC.
INSTRUMENT(S) LISTED ABOVE WERE CALIBRATED USING STANDARDS TRACEABLE TO THE NATIONAL INSTITUTE OF ST. ANDARDS AND TECHNOLOGY (N.I.B.T.).

Techniclan: D.Deleasa

Form Number: BA02 Customer Code: EESPC Rev, Date: 6/5/2006



Thermocouple Calibration Record Semi-Annual

Thermocouples Check against

Reference Thermometer serial number 9123454

Ice Water Bath _32.0

Boiling Water 211L.0

Room Temperature 21

Barometric Pressure _30.3

DATE: (o- 231U

TC__ | Location Ice Bath Temp Boiling Water Temp
1 Wet Bulb - 320 212.0
2 | DryBulb 32.0 212.0
3 Stack 32,4 216,49
4 Stove Top 32..] 24067
5 Left Side STl 2/ L
6__|Back 3Z. O 21

7___ | Right Side 3L 5 109.9
8 ‘Bottom 3%/ 2
9 Firebox 33.0 21.9
10 Secondary/Cat 3|M 12, )
11 Ambient 2.} 2 11.71'
12 Tube Furnace 33, 2129
13 Sample Box %2 21).7)
14 Impinger Out 32.0 210 L
15 | C. Gas Box . 212

16 | C.Gas Out 3], % 212.0

17__| SO2 Out F2.4 21,9

18 Upper Ambient s 201

19

20

21

22

23 Calibrator 22.0 212. 0

24| Oven 32,0 211,73




Thermocouple Readout Semi-Annual Calibration Data Sheet

Date: {~O »3-700 E7 Thermocouple Number:  T/C Readout
Ambient Temperature: __“1 | Barometric Pressure: ____ 30,0
Technician: __C.0> L/, Reference: Mercury in glass
I FISHER #9123454
Other: OMEGA CL-300
Reference Source b Reference | Thermocouple | Difference
Point No. 2 Thermomete | Potentiometer (%)C
r Temperature
Temperature °F
°F
32 Ice Water | 32.0 32,0 a'ﬁ
212 Boiling
Water | 2120 2120 %)
250 Omega 250.0 244.9 JOoH
300 Omega 300.0 299.9 y 023
400 Omega LHoo.D 344. v IS "
500 Omega K000 H49,« L0
600 Omega (0.0 549.10) 108
700 Omega | =1D0.0 (A7 v OH3
800 Omega RULO.O 44.7) . 038
900. Omega qan. O ®99.9 OZ2Z
1000 Omega | JOOL. O 4994.7) LQ30
1200 Omega }200. D 1194, 7) L OLS
1400 Omega /400, 0 /394, B . OlY
1600 Omega | )Lo0.0 1599. 9 013
1800 Omega 14 0.0 (744, 9 +Q0le
2000 Omega 2000, 0 2000. 0 ("é

8 Every 50°F for each reference point
b Type of Calibration System Used
¢ (reference temperature) - (thermocouple temperature) , 100

reference temperature

c:\winword\report\cal.doc



TRACEABILITY DOCUMENTATION Semi-Annual

S02 INJECTION ROTAMETER, DRY GAS METER AND SLING PSYCHROMETER
THERMOMETERS IN LAB. CHECKED AGAINST FISHER SN 9123454 (NIST).

DATE: (o~ 3-200%
SO? INJECTION ROTAMETER FISHER SN
0123454
' NIST Traceable
Actual oC = °F °F
0.0 32.0 YA ®)
alh Z 20,2 _}0. O
36, & 9% .2 92.0
d< BN 13,4
DRY GAS METER THERMOCOUPLES
Actual °C =°F 5H in 5H out KK
0.0 220 AL.2 32.0 320
0, O 1. d (9.9 3 .9
35.8 6. 4 Q. | 9L, 9.3
5.0 [13.0 /3.0 Nz hiy
SLING PSYCHROMETER
Actual °C =°F Wet Bulb Dry Bulb
O .0 2. 2. 3.0
BO. (o . 8 O 1.0
REK- @ 10,.% Ji0. S 10,8
Conversions = °F = (°C x 1.8) + 32 °C = (°F-32)+1.8



————

= -
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VANEOMETER CALIBRATION

LoKee Testing Lab uses a Dwyer Model #480 Vaneometer to measure test
chamber air velocity. The manufacturer's specifications for accuracy are + 5.0%
to 100 FPM and £ 10% from FPM to top of scale. LoKee Testing Lab insures
that the instrument is level and clean prior to taking each reading. According to
EPA personnel (Waestlin, RTP) no further calibration of the instrument is

Necessary.

" DRAFT GAUGE CALIBRATION

LoKee Testing Lab uses a Dwyer model 115-AV 0-0.25" inclined water
manometer (readability resolution £ 0.001" of water) to measure the static
pressure in the stack. Once leveled and zeroed as per the manufacturer's
written operating instructions, the Dwyer manometer is a primary standard and
requires no additional calibration. |

The manometer is leveled and zeroed at the start of each test run, checked as
necessary during the run to verify the settings have not changed and again at
the end of each test run. The results of each check are recorded on Data Sheet

#16 in each test run.

BAROMETER CALIBRATION

LoKee Testing Lab uses a Princo Model 469 NOVA Mercury Barometer to
measure barometric pressure. When installed and maintained as per the
manufacturer's written operating instruction, the Princo Model 469 Mercury
Barometer is a primary standard and needs no further calibration.

MOISTURE METER CALIBRATION

The Deimhorst Model RC-1C, SN 16152 Moisture Meter is calibrated each time
the meter is used by adjusting the zero and span calibration. The
potentiometers of each calibration point (X = zero, Y = span) are adjusted until
the meter is calibrated correctly. The meter is then checked against a calibration
block (Delmhorst Model MCS-1, moisture content standard at 12.0% and 22,0%)

in its normal operating range of 11-25%.

LoKee Testing Lab aiso has a second moisture meter, Delmhorst Model G-30,
SN 2477 to use as a backup. ‘ '



POST TEST METER BOX AUDIT DATA SHEET # 32

UNIT: -~ Qi\)l _ S SO DATE : %3" QODQ
TEST DATA
RUN # i 2 3 4 5 6 7 8 9 10

AVG. AH IGT L 10 .40
MAX VAC 3tb 3;() Q,D 3'0

Avg. Test Series AH :__» SO in HyO Test Series Max Vac:_3: O in Hg
Audit Dry Gas Meter : e Correction ( Y ) Factor :___/, ©/ 9 (mcf)
Test Dry Gas Meter : H Correction ('Y ) Factor :__ v 940 (mcf)
AUDIT DATA
Audit # 1 Audit #2 Audit #3

BP 301?..0 B0.L0 30:10
VAC 3.0 2o 3.0
AUDIT METER :

VOL. Final 934,505 937273 948619
(Vw) Initial 929, 863 934505 337.2773
vo. 4 G3F L, LD 5,046

TEMP (°F) Initial __ O e KW
(Tw) Mid g i Ry %)
Final _ e O, —~ B2
CF/°A) Avg. _(S3D) 18 (539) 3 (s41)
AH Initial _ [ §O 150 SO
Mid J5S V159 1570
Final _+\SO V15O 50
Avg. VSO SR ;/SD
DRY GAS METER ;
VOL. Final 2 e 3, Lo 40 Loo
(Vd) Initial _Q Y GOO 29z 3¢ (03
Vol. _ 5. 002 Lo L.ov0
TEMP (°F) TInitial _ (As L3 70
(Tm) Mid _ o] L4 2
Final _(©3 g 13—

(°F / °A) Avg. L2 f_sfi) L '32‘{;’ I ( S 324)




(Vw) (mef) BP) (Tm) Y Factor % Diff. = ACtE' EXp % 100
(Vd)(BP+ %)(Tw) P

NOTE : mef = meter correction ( Y ) factor for Dry Gas Meter used as a transfer standard

RUN 1

Y =

g (3 ) (1,014 )( 30,20)( 527 ) T52019 e
(5.0 )( 3o,w+@)(533 ) ¥SIT Y
13.6 ,
2y 0T - 9TS )y - 913 2

HZLS

RUN 2

L CHB)od )(Bo2ol(S19) Wi _ Ss5
(S.062 .)(mm +*—‘-”1'9—)( 539) B2 I

13.6

A%=

(‘al55 = 'C?‘Z-S)'X100= 311"‘3 %

925
RUN 3

v (BN (Lo )(sow) £32)_ 94611, L g¢9

(G .oo )['30'2.o+‘\g;3 J( s5q)) 9Y0Ls.0

(959 ..9257) - 2 BIL
ChG X 100 3 Yo

NOTE : The Y factor % difference must be <+ 5.0 % to be acceptable

A% =

INTERPOLATED Y FACTOR

"( ] inch H20 AH = ﬁ—%— Calculated calibration Y factor from calibrations
’( 132; inch H20AH = — ( DI) Calculated calibration Y factor from calibrations
W& ] _ ) x100 _ 1O
B (A) (E)
\&A . hq_’)i? :-\O” . !D _‘OOJ'
(‘g) ( lC ) (E) (F)
se _ 2050 - 5.0
AvgAH (A) Adogce G)
[-— wool) 5.0 ] L 230 925
(F) (G) (C) Interpolated Y factor
Volume Metering System Leak Check : O / O inch H7O in one minute




DRY GAS METER CALIBRATION

DATE ;G4 258 DRYGASMETER: H . Box: S
Wet Test Met
BAROMETRIC PRESSURE 2988 in. Hg. Correction Factor Y=_ (019
Orifice Manometer Setting, :
AH, In. H,0 1 2 3 5 75 1.0
Gas Volume ' _
Final 9. 143|905 1991045 3|920. 210|925 021 297120
Wet Test Meter
i initial | £7 3,500%98 163|963 10 (910, 483 [ 9l Q0[928 . 622
Vw ) ;
witt 4683|7593 s3] 91| Hosz[ 488
Gas Volume N |
Final ___ |SI0,100 [5]9.490 513400 |£33.802[53 8 00| 5493400
Dry Test Meter ' | - .
. |nitia 565, 00| 5o, 100 | 1340 [ST3.4UD |33, %1 538, 8oy
vd .
! VWfta 50!& 8‘3)) | S'CLD | L0.4%00 S'dﬁ S"d:D
Wet Test .
o mtal | Y |92 |9 |9 9% 9¢
Met |
" | Midde S’ 3 9 q) 1% 98 | 9%
Temperat ' ,
Bl Final aC [ 9% a%¥ 9% 92
tw A P !
Average ( )'@ 553 ’;:519 @ \SS %)
Dry Test '
Initial g5 |9¥% %% %9 9)
Meter . : _
Middle 55 o |19¥% 139 | (49
Tem t
PR | Final & |s+ | 8% |81 |9, |az
tm P :
Average K8 @ @ s1% @(MS'S ) CS:S‘N
_ __,,_c, XVw) (Pb) (tm)  [1770%.7Y" |13 [7B137: S [ILY099, 0 295718.2h43%25, 5
( o ___) (tw) 53579, I |13 [RDI7 L3 NS L 3.90(83517: | [@3s5703
13.6 Q30 |\ | 9 [ A48 | 453 | 95
Average Y=

Q.




METER BOX CALIBRATION

Date : 8/24/2007
Calibrated By : JG
Dry Gas Meterbox ID : Lokee
Barometric Pressure, Pb = 27.42 in. Hg
. Vacuum = 0 in. Hg
Orifice Manometer '
Sefting, Delta H
in. H20 : 0.1 0.2 0.3 0.5 0.75 1
Gas Volume Wet Test Meter ;
Vw, cu. ft. 1 1 1 2.003 3.002 4.003
Gas Volume Dry Gas Meter

MFinal 387.481 397.924 40843 418834 429.056 439.171
M Initial 377.481 387.914 3098.422 408.879 419.165 429.321
Vd, cu. ft. 0.968 0.958 0.952 1.909 2.881 3.945

Wet Test Meter
tw Deg F 87 84 82 82 82 84
tw Deg A 547 544 542 542 542 544
Dry Gas Meter , '
Outlet, tmo 1 85 74 68 68 80 80
2) ' 85 74 68 76 80 80
3) ; 89 74 68 76 80 80
Dry Gas Meter
Inlet tmi 1 87 83 80 81 82 85
2) 88 83 80 82 82 86
3) 88 85 83 82 82 86
Mean tm, Deg F 87 78.8 74.5 77.5 81 82.8
Mean tm, Deg A 547 538.8 534.5 §37.5 541 542.8
Time, Minutes 5.85 3.74 . 2,96 4.6 5.82 6.78
Results : _
Y= 0.997 0.997 1.035 1.039 1.038 1.01
0.022 0.022 -0.016 -0.02 -0.019 0.009
DeltaH @ 1.8 1.78 1.67 1.67 1.77 1.81

-0.05 -0.03 0.08 0.08 -0.02 -0.06

Averagea
1.019

1.75
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S0O2 Rotameter

06/04/08
200
150 |
Rotameter
100 [
50|
0 | | |
0 50 100 150 200
SO2 ppm
Regression Output: '
Constant 0.18
Std Err of Y Est 5.2878634627
R Squared 0.9966552605
No. of Observations ' 4
Degrees of Freedom _ 2
X Coefficient(s) : 1.1546

Std Err of Coef. 0.0472960886



LastCal. : LI~ & ZUD?‘By:

Manufacturer : SKC-WEST

SO, ROTAMETER CALIBRATION

QP_Date: (o~ "f“ Z._CD?) By : %}_

SKC ACCUFLOW Digital Flow Calibrator: Model 712 SN : 311325
Barometric Pressure .__ 30,13 “Hg Temperature .___1 <
RUN # 50 CC/MINUTE _ 100 CC/MINUTE _ _150 CC/MINUTE
DIGICAL VOLUME | DIGICAL VOLUME DIGICAL VOLUME
1 55,0 120} no.0
2 5.2 .9 (10,3
3 5‘!’;8 1qu5 l'lg-‘-i
4 S5, 1216 170.1
5 <5.3 |22.0 R0
6 55,2 \21.9 120.%
7 S, (Z{, 7 19.2
8 £5.0 22,0 1644
9 89,1 J2). % (0, |
10 551 121 L " 0.2
AVERAGE &8, [ _comin| )21 g cdmin 17Q. 2 co/min
SETTING cc/min
. Q @ tq
50 55,)
100 12L&

Rotometer setting for 100 cc/minute based on regression with this data.

100CC/MINUTE= Bl 4




TRACER GAS TRAIN RESPONSE TIME

| pate:_(o-4- 2008
Elapsed Time SO, SO, ' SO,
Conc. (v.) Conc. (v.) Cone. (v.)
00 sec H93 990 . (440
15 A4 e A s 39
30 « 171, VB0 » 169
45 , 040 OO 1 00S
60 ,0)7 L 019 y 013
75 woy OO 1 QO3
90 Wyoo | s 0O/ 1 OO0
105 o000 s QOO
- 120
135
150
165
180
Initial Response =+ <+ "3
95 % Response < S S 5S
Flow Rate }'g ) 13 /. g
CEM GAS TRAIN RESPONSE TIME _
Elapsed | CO, CO; CO; 0; 0, 0 co CO CcoO
Time | Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.)
00 sec s"r"_BS' t48§J l"lzg(_l 00O y OUD “",GD t"lq' Iq‘“ \l"q,
S 1 43S | .98 | . 485 | .2392] 40| 390 243 | S | 2¥s
0 lidzy | HI1g] Yol 68Y] A32].699] 01 | o5 | At
4 1308 |80 | 0] I3 NS ou | w9 1009
gg .031 10951 092 | IS | KIL | RIS | L ov2 ]| 091 ] 00
o2l o9 f.095 [ g2 | 523].822 | o000l (a0 ]| o000
9 1.v027].025 ] 020,925 ﬁ% 371 |
105 1,.018] ,009] ,01 32%5| . 829]|.82%
120 | o) | \ev9 | ,00)
135 | 00+ | voOS| ;004
150 | ooz | «0oz2| w2
165 | \00) | \o01| .vo!
180 | ¢4 & 7 |
Initial
v [ )9 1 IE |19 | (0 |6 |G | G| 0 |
95 % - —
rpos | 95| Q5 [ G5 | 50 | 50| so | 4o | 40| 4O
rae | 0S| 1S | IS |s | 1S s 15| hg |18




ORSAT ANALYSIS DATA SHEET DATE : -4-0Q

Gas | 1 2 3 AVE CONC - TANK ID
| g o | ¢ @ @ |1XTAC 34
>l g | ¢ | g | P

“l @ 1 & 7 o)) @

€0 - 12.2 |47 o0S

o | 12 |New (l-okoT
W | 4,90 [Ixp 10-31-202
GO 2. |[choldM !
(o)} | -Z.Dsci

©o Bilod |exp F5-212
.2 |z |ba |67 |62z |ccizr3o
2162 | A |62 | 62 |65

Dl2o0 | 20 | 2° | 2.0 | .90

CO, B

0O,

CcO




- CO, ANALYZER

MULTIPOINT CALIBRATION REPORT FORM

. Date: B+ 2O~ 3‘0\36

Analyzer: Make: _HORIB Model: _PIR 200 SN: _407069
cotnty mﬁ@_‘ﬂ‘i— _
Cal Gas Flow: _L,}_m . :

Measured by: Rotameter

pp: Q9.7
LA

- Temp:

Cylinders: '

1. # i{gBiZlQ &’a Concentration: OQOO

Instrument ID:__ PRINCO
Instrument ID:_ TR

% CO,Cyl Press. (90 psr

Certificd by:_ AIR_ LIQUDE. Date: O4=19- 04}
2. #_ 437 495 - Concentration;__| 2 A0 % €0, Cyl. Press;: [ 200 psr
Cértiﬁe_dby:_ﬂiﬂ_u_w_m ‘ Date //“/ o?—
3 # CAOGGHY]  concentration: AL % co, Gyl Press.;_|S BOpsI
 Certified by AR LIQIAIDE Date:_J~ 5- 200
4 # CC- 03) Concentration fe Zg % CO, Cyl. Press.: “%O _t1 O PSI
Certified by:__ A 1R 1) QU TN Date 0% [2-03
Analyzer: Calibratﬁ Range:_0-250 % | Output:_0-1.0 .V
: Flow: _1.5 SCFH Measured by: Rotam
| Calibration Results
Point lc_YL. % | "EXPECTED _ —_ACTUAL ADJ.
# | # co2 [ METER | DVM METER DVM METER DVM
B O‘m a).Q &m oL, O """l OQ“' _ OD. 0 . 00D
212 lRgo 438 |, 78S de.L [, d86 | H%.3 ] . 444 |
i Y g f agl 1 8"{-5 ! 8‘;‘5‘ ' o
Ye Ak z e 1 | . .Z‘LH | _25.0 1250
*1'[000.1000 [-000 [000 |00




- CO, Linear Regression Results:
;}:m?, L 00027
Y Intercept (B)=_» O % 0028

Correlation Coefficient(r) = ,qqqqq %:}

=999 9913
!
/

0.9.

0.8

0.7

0.6

o5 YD)

0.4

0.3

02

0.1/

oglv 25 5 L R Y R TR U BT T Y
EPA Span Value = & 2,0%>of 25% CO, = % .5%
Cal Volts = Cal Volt Conc - Std Conc = + Conc Diff = + A%
vors @45 . 2113 201 . .30 K]?.o
vors  »250 . (75 .22 . . 030 - |7_o

25



Cco2

C550

ZERO

% DIFFERENCE
(=]

-1

2 -

-3 |

1 | L 1 | ] 1

L 2

RUN 1 RUN 2 RUN 3 RUN 4
08/25/08 08/26/08 08/27/08 08/28/08

PRE & POST AUDITS

SPAN

«3 L

% DIFFERENCE
[~]
®
|
[
"

A
T

i 1 i I | 1 L 1

®

RUN 1 RUN 2 RUN 3 RUN 4
08/25/08 08/26/08 08/27/08 08/28/08

PRE & POST AUDITS




O, ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Date: <8 lb— 'ZDU%

Analyzer: Make: _TELEDYNE, ____ Model: _320A SN: __37400
Calibration by: ﬂ : . '
Cal Gas Flow: _1.5 SCFH . Measured by: Rotameter
= e L . InstrumentID:;_PRINCO _
Temp: Lﬁ InstrumentID:_TR ____
Cylinders: :
1 # ,ié SZHC. 2-A  Concentiation,_OO.C0 % 0O, Cyl. Press.: 90 pst
Certified by:_ AR LI TE _ pate: O4-19-04 3
2, # h“li:)ts Concentration: IZ O % O, Cyl. Press.: _r_?_quSI
Certified by: RiK LlG)uﬂ;E, Date: f-1-07 >
3. # CAOGLGLY Concentration;_ 20+ ¥ % 0, Cyl. Press..__/S D2 psI
Certified by:il_g_um.iiﬂ?, Date:_I~5~- 2094
4. # UL-'Z’?&! Concentration: lo. &é % O, Cyl. Press.: } | ¥0 PSI
_ Certiﬁédby: HlP\ U@M,M _ Date: Q3'|3*03
Analyzer;  Calibrated Range: 0-25.0 % Output;_0-1.0 v,

Flow: _1.5 SCFH Measured by: Rotameter
Calibration Results

Point[CYL] . % -_EXPECTED__ —_ ACTUAL ADJ.

# .| # 02 METER DVM METER “DVM METER DVM
"['[0o | 00.0 | .000 |0/ ,00Z | 0.0 [0
15190,9 209 | .38 |00.9 [. %34

1 25 | 25| .250 | 6.3 | .52
"1'ow | @O | .C00] X0 | 00

5= 12.50%




O, Linear Regression Results:

T . sobl2IF
Y Intercept (B) = L039%7177)
Correlation Coefficient(r) = \qcﬁ 29 4 r4

= 2 99998%Y

09 |

0.7

0.6

o‘s

04

03

0.2

0.1

OC'OI 25 5 7.5 10 . 12.5 15 17.5 20 25 25

EPA Span Value = + 2.0% of 25% O, =  .5%
Cal Volts = Cal Volt Conc - Std Conc = + Conc Diff =2 A%

HOH @34 L2065 . 209 -=.705 . 4,82
v 252 . L3O . 2S5 . S5O . 2,29
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CO ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

ljate: %’10_ &)09)

1‘

Analyzer: Make: _HORIBA Model: _PIR_2000 SN: _ 408005
* Calibration by: 5 fjg U&%& |
- Cal Gas Flow: - Measured by: Rotameter
BP: aci ;V ; Instrument ID:__ PRINCO
Temp: (o7 Instrument ID;_TR
Cylinders:

Certified by: ﬂl R LHMl ] Date':O.q"'IQ’Oq-‘

s YRS Concentration:_ 4+ 9O % €0 Cyl. Press:_1 109 pst

Certiﬁed-bsr: AR () QLN Date;_[{- I-0F

A CAO0LGY L - Concentration:_ .03 % €O Cyl. Press: IS 8ps1

# éég ZBQ A Concenn'aﬁon:_Q_wg__% CO Cyl. Press.; b QQ PSI

3.
Cerificdby: MR UQUUDE  pater = 5-200F
4 # (L-1293) Concentration:__LLAK % €O Cyl. Press: L1 ¥ Opst
Certfied by:_PH1R_LIQUIDE, Date: 0312 -03
Analyzer Cahbrnted Range:_0-100 % Oufput:_O;]_LO_;__V.
Flow: _15SCFH " Measured by: Rotameter
_Calibration Results
Point[CYL. % EXPECTED ACTUAL . ~ADJ.
# | # o) METER DVM METER DVM ~ METER DVM
111 DaOD 0.0 | OO | cwo [.o0O0 | 0L.O | LLO
2 | 2 A0 | 431 | 1481 | H9.0 | Hap
j j By (Bl | 8ok | '
| 93 | 19.49 | 19y
5 1 rwo OD*O 1 OO




CO Linear Regression Results:

;ﬂ:mz -, 00225472
Y Intercept (B) = o IOOIS”@ﬁ
Correlation Coefficient(r) = 9999 ¥4¢

= ,qa‘qu%i

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

P R R S T
EPA Span Value - of 10% CO = % 2%

Cal Volts = Cal Volt Conc - Std Conc = + Conc Diff = + A%

vours @l = Flle . %3 - 0630

S 19y  = .94 . L1 - T.090

10
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SO, ANALYZER
MULTIPO]NT CALIBRATION REPORT FORM

Date: 3-20- 2008
SN: _403019

Analyzer: Make: _H Model: _PIR 2000 -
Calbrio byﬁ;_uﬁ@. o
Cal Gas Flow: Measured by: Rotameter _

p. X1, 1 Instrument ID;_PRINCO _
‘Temp: (vc) . InstrumentID:_ TR
Cylinders: o .
L # 168TRC ZA  concentation_(O0.C0 % 50, Cyl. Press: quD PSI

Certified by: ﬂ‘ R UM' BE

Certified by: A‘R UM
3. # ALMO 49121

Date: 04’ 19 'O‘f

2. 100220239

| Concentration: | ZbO

4. # ALMO 5223

Date: /"3"200-'3

Concenh'atioxlxz ]'7 00
Certified by:_SC.OTT PEC HALTY (BHSES Date: 05159

Concentratlon

500

Certified by: Q07T S PEL AT GASES Date: (IS - (-]

Analyzer: Calibrated Range:_0-2500 PPM

Output;_0-1.0

V.

% SO, Cyi Press.: lg.?o PSI .

% SO, Cyl. Press.: 190 190 pst

% SO, Cyl Press;. 1 AQ PSI

5= 3564

Flow: J..L‘iCﬂi_ Measured by: Rotameter
Calibration Results

Pom[CYL] PP —EXPECTED ACTUAL ADJ,

# | # | so2 __METER “DVM METER DVM _METER DVM
T[T 000 | 000 | .OD |0 | o000 | ©00.0 | 00
1311770 (708 |.708 | 70.3 | .,103

1w 202 [.202 [30.0 |26

"1'[ 000 [ oo | 000 [C0.0 |.00




SO, Linear Regression Results:

Y=MX+B L
‘Slope (M)=____ OIS o

Y Intercept (B)=__* 60039% !

Correlation Coefficient(r) =2 1797 ¥ 2},
=« q c’. ci cl Lr L']q

0.9

08|

00?

0.6

05|

0.4

0.3

02 2

0']

og—n’ 250 500 750 1000 1250 1500 1750 2000 2250 2500

EPA Span Value -@of 2500 PPM SO, = = 50 PPM
Cal Volts = Cal Volt Conc - Std Conc =+ ConcDiff = £ A%

Mo )03« 11575, 1100 -1250<\$
Yomrs L0 L 5000 . Sob.0-=bo 7,240
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AIR LIQUIDE
ﬂ an CERTIFICATE 0F ANALYSIS

' Customer  :Pacifice Rim Oxygen Service .

P.O. "NUmber 1200159 Specn‘"catlon CUSTOM CERTlFIED
Documem # : 23639406- 1A ' Phase :GAS

Mix/Lot#  :SFS103795 Cyl. Size : 30AL Valve: CGA 590
Item Number : SFS103795 Pressure  :1667

Valid Until  :4 January, 2012 Volume 120 SCF

T

Equipment Used

. Req .
. * Concefitrations Analyl.  Callbration

Componant _ WMOLE. o * Scale Inst. - Standard
NITROGEN Balance 2 .
CARBm”Mv'E.‘ﬂ\ICL?&lll'lgP © 8.6.%:: 2 4320
OXYGEN : ii *:n. = . R 2 - 4620
CARBONDIOXIDE .~ 37 . .2 2 4620
7001-30AL o o F 0 et

"his mixture was certified by aﬁalys‘ls usmg one or more calibration standards prepared with: smajes
certified against welghts;traceable to N.I.S.T. . | !

»ommentsi- .. . -,.-;-;,T,h-‘. " : S g pm——

wewpoint calculated to 40° F, unless otherwise stated. Improper storage or use may affect tha accuracy of this standard.
Reported impurities are approximate and should not be used for calibration purposes.

=

Prepared by _. [t’};’f / = Date: 5-Jan-2007

8832 Dice Road --- Santa Fe Springs, CA 90670
Phone (562) 945-1383  Fax(562) 696-7903
ISO: 9001-2000



A-L WELDING PRODUCTS

A Division of Pacific Rim Oxygen Services, Inc.
15700 Nelson Road South * Tukwila, Washington 98188

Telephone (425) 228-2218 - Fax (425) 228-2397

- Certificate of Analysis
Customer: AL Welding Products 11-01-07
Product: 5% CO. 12.5% CO2, 12.5% 02, balance Nitrogen B
Grade: Certified Standard
Cylinder Number: 487905 - CGA 590
Product Code; 250SCOOXCDNTHC - Pressure; 1650 psig
Lot Number: K3171302 . Contents: 175 f°
: Mixture Analysis

126%  MTIGC-TCD

co2 . 125% 122% Varian -
co 5.0% 4.9% MTIGC-TCD
Nitrogen Balance _ Balance MTI GC-TCD

T certify the above referenced cylinder was analyzed and found to contain the listed
concentrations.

%mas M Chesser, Chemist - l‘bbate.
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C/O ED WADINGTON BOO WEAVER PARKRD '’ _

3730 N, PELLEGRINO DR, . LONGMONT,CO 80501 ~ " -

TUCSON,AZ 85749 | !
p*mm.meai. INFORMATION

Customer _ Assay Laboratory
ENERGY & ENV MEASUREMENT

SCOTT SPECIALTY GASES .

& This certification was performed sccording to EPA Traceabllity Protocol For Assay & Certification of Gluuul catlhmlon sundmll; g«. A
Prooedure #G1; September, 1993, e

Cylinder Niimber: - ALM052285 Certification Date; 4/21/97
Cvllndar Presdure®®®: 1998 PSIG Gt m )
L 1% CERTIFIED .
camponeu'r o | _ CONCENTRATION
SULFUR DIOXIDE ' 506 PPM
NITROGEN -+ BALANCE

.1‘

B At ® . L Fioaow
ﬁ‘&m nevﬂndorpmluulohﬂow 150 palg. y : L oee
,i ‘ nalytical aeumler I8 Inclusive of ususl known error sources which ot least Include pmlllon of the measurement M“l!ll
JProduat norllﬂo& as+/+ 1% enalyticsl socuracy ls diractly tracesble to NIST stendards,
‘s Pin 'fa ul hab been certifled vsing corected NIBT 802 standard values

REFERENCE STANDARD
TYPE/SRM NO, EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONEHT
lli'rnmm f‘“ 9/27/98 ALMOB9EO0B 480,65 PPM . .. - BO2N2
1 A ety rf-Ef
TRUMENYA INSTRUMENTAYION A
,)NS'I‘HUMENTMODEIJSEHIAL! ' LAST DATE CALIBRATED . e
PTIR $yatom/8220/AAB0400251 - . omz087 oy W R
; R L T TR SR,
MNAern READINGS - 3 sk ;, -3.‘.;@- ety
b F “ﬂiupmw (Z=Zero Gas Rm=Reference Gas T=Test Gas  r=Correlation Coeﬂ’iclontl T
I;' Hrd‘l‘dld Analysls Second Triad Analysle Lo o cuhmlunm I
t."da ' - T T "R ".- A
¥."§ULFUR DIOXIDE ¢ e k1 R n
Dite: 04/14 Rasponse Unit PPM Dete: 04/21/87  Response Unii: PPM em-m-uluam-mou ot
(2150300 2. Tmreaer2  v1080897 2120,3249 R1=d00.20  TIwl00.43 r=0.000000. e
,f_"} Ke=q00.70 'fi"_ﬁ-l.lm 72=008.00 AZ=480.83 22e1.0000 722808.78 _ Conotonts
E;? 13018420 *.f‘jf’-nu.u " R3=400.99 " | 23-08340  7T3e008,74  A3I=400.00 . | sev.000008
% nh—dﬁut‘ 000 peM Avp, Convontration: sone  PeM . .| De0.000000 ik

; ": prn VonFoI
- I - u




Vm(std) 1.500
mcf 1.004

Hg 30.02

DH 0.12
temp 75

ml BA ++ 1 82
Normality 0.0101

Tank 1.D. # ALMO52285

S02 concentration analysis

535

06/05/08

dscf=

ppm =

Run1
Run 2

Run3

avg.

1.500

521

493
521

507




AIR LIQUIDE

CERTIFICATE OF ANALYSIS

Customer | : Pacific Rim Oxygen Service Inc

P.O. Number :200160 o | 'Spemﬂcatlon CUSTOM CERTIFIED
Document # :23540983-1A _ Phase :GAS

Mix/Lot#  :SFS103340 - Cyl. Size  :30AL Valve: CGA 660
 Item Number : SFS103340 - Pressure * :2000

Valid Until :2 January, 2010 o Volume  :144 SCF B

v =R et N AT T e TS
Lo et ] 2 e P i

ey X e T > a2
Cylinder Numw
.Qh *
i - "% Requested’ . At s _ Equipment Used
Sﬁ '.-' LW ""aentratlons ﬁa’ancﬁ ‘Analytical Analyt.  Calibration
Component:- . i : ertainty Scale Inst. Standard
NITROGEN’@{ ; o nce - Balangg-itt _4
SULFUR DIOXIDE - g PPN -:?'::'. OFPM. - 2% 4 4503  GL

3154 30AL

This mixture was certified by anglysss m%ing one or more callbratlon standards prepared with scales
certified against welghts traceable to N.I: ST

,_3

[Comments: -

e e e mm s T mi T et RE

| . .
Dewpoint calculated to 40° F, unless otherwise stated. Improper storage or use may affect the accuracy of this standard.
" Reported Impurittas are approximate and should not be used for calibration purposes.

Prepared by e Date: 3-Jan-2007

8832 Dice Road -- Santa Fe Springs, CA 90670

Phone (562) 945-1383 . Fax(562) 696-7903
ISO: 9001-2000



a Scott Specialty Gases

600 WEAVER PARK RD,LONGMONT,CO 80501 Phone: 303-442-4700 Fax; 303-772:7673

_CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Customer Assay Laboratory Project No.: 08-34135-003

ENERGY & ENV MEASUREMENT P.O. No.: VERBAL
SCOTT SPECIALTY GASES

C/0 ED WADINGTON 500 WEAVER PARK RD

3730 N. PELLEGRINO DR, LONGMONT,CO 80501

TUCSON,AZ 85749

ANALYTICAL INFORMATION

This certification was pirtarmld according to EPA Traceabllity Protocol For Assay & Certification of Geseous Callbration Standards;

Procedure #G1; September, 1993,
Cylinder Number: ALMO049127 Certification Date: 4/21/97 Exp, Date:  4/21/2000
Cylinder Pressure®®®; 1860 PSIG

CERTIFIED Y
COMPONENT CONCENTRATION ANALYTICAL ACCURACY®®
SULFUR DIOXIDE ® 1,770 PPM +/- 1% NIST TRACEABLE
NITROGEN . BALANCE

‘9% Do not use when oylinder pressure |s below 180 palp.
" 9° Analytical accuracy ls Inclusive of ususl known error sources which at least Include pracision of the messurement processes,
Product certified ss +/- 1% analytlcel sccuracy s diractly traceable to NIST standsrds.
? This Protoco! has been certified using corrected NIST SO2 standard valuss, per EPA guldance deted 7/24/98 and will not correlate with uncorrected Protocols.

REFERENCE STANDARD

TYPE/SRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT

NTRM-R-1696 7/03/98 ALMO57797 3131, PPM SULFUR DIOXIDE -
INSTRUMENTATION

INSTRUMENT/MODEL/SERIAL# LAST DATE CALIBRATED ANALYTICAL PRINCIPLE
FTIR Byatem/8220/AABS400261 ' 03/20/867 Scott Enhanced FTIR

_ANALYZER READINGS

(Z=Zero Gas R =Reference Gas T =Test Gas r=Correlation Coefficlent)
First Triad Analysle Second Triad Anaslyals Celibration Curve

SULFUR DIOXIDE ®

Date: 04/14/87  Respenes Unii: PPM Dste: 04/21/1897  Response Unit: PPM Concentistions A+ Bu+Cu2 +Dnd + Exd
1=0.7210 R=3127.7 Ti= 17871 Z1=0.4020 Ri=3126.8 Ti=1770.2 1=0.990980 1080 2
R2=3131.7 12240770 Ti= 17889 A2=3132.3 22=0.6840 T2=1769.3 Constente: A=0,00000
2I=4.0770 . TI=1700.1 AI=3133.7 13=4.9410 Ti=1770.9 A3=3134.0 B=1.00000 €=0.00000
vy, Coandtiviyation; 1788. PP Avg. Concentration: 1770, PP D=0.00000 E=0.00000

4  t.oee f

0 e
oty
W Wy
B S
7 o

I 8peclel Notes: m
b , ANALYST: M

DEVON VONFELDT

-

RN

AN S © Wiwng,



Vm(std) 1.500
mcf 1.004

Hg 30.11

DH 0.12
temp 75

ml BA ++ 617
Normality 0.0101

Tank |.D.# ALMO49127

SO2 concentration analysis

535

06/05/08

dscf=

ppm =

Run1
Run 2

Run3

avg.

1.500

1767

1787
1775

1767
1776



of ualysis

ANALYTICAL CONTROL LABORATORY ANALYSIS

METHYLENE CHLORIDE -

Catalog No. D151
Lot No. - 035941

PTIMA

July 23, 2003

Thls is to certify that this lot was tested and found o comply with the speclﬁcatlons for this product

The followmg are the actual analyncal results obtamcd

TESTS

Assay
" Color
Description
Free Halogens
Identification
Fluorescence Background (as Quinine Sulfate)
Certified for EPA Test #1625
Pesticide Residue Analysis (as Hcptachlor Epoxxde)
. Density (g/ml) at 250C
Optical Absorbance At 254 nm
At 240 nm
At233 nm
Refractive Index at 250C
Residue after Evaporation
Titratable Acid
Preservative (Amylene)
Water (H20)

ACTUAL ANALYSIS

99.9%

5 APHA

Clear, Colorless Liquid -
Pass Test

Pass Test

Not more than 1 ppb
Pass Test

Not more than IOng/l
1317

. 0.002 .

0.10

" 0.54

1.4209

0.4 ppm
0.00004 Meq/g.
64 ppm
0.008% .

-Cherrliulblviliun- ) - ; - ‘ . g" ‘
I Reagent Lane . Approved By: % '

L]
F |sher . Fair Lawn, N.J. 07410

Scientific -7 Edgar E Hess
: : ‘ Q.C. Laboratory Manager
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Appendix A

EXAMPLE CALIBRATION/DATA FLOW

All individual test run raw data sheets are organized in a manner that would allow a data
reviewer to follow the data as it is being calculated in a step by step fashion. In many cases, the
equations used to calculate a specific required data are given on the raw data sheets themselves.

For example, the particulate emission rate in g/dscf is calculated on Data Sheet #7. However,
the data used to derive this data begins on Data Sheet #2 (Meterbox Data Sheet) where the meter
volume (cubic feet), average meter temperature (°F), average AH (in. Hp0), and average Barometric
pressure (in. Hg) are recorded and averaged. Each of the averages for these parameters are used in
equation 1 on P, 7 where the volume (MCF) is converted to dscf.

The moisture catch total (g. HyO) on the Particulate Catch/Moisture Data sheet (p. 3) is
transferred to P. 7 and the percent stack moisture is calculated in equations 2 and 3.

The gross and net gravimetric (g) particulate catches are determined and calculated on PP. 3-
6. Pages 4-1, 4-2 and 4-3 show the initial (tare) constant weights for filters (p. 4-1) and beakers (p. 4-
2) and the final constant weights (p. 4-3) for those filters and beakers used for each run. Final and tare
weight data is transferred to P. 3 and the gross gravimetric (g) catch for each filter and beaker is
calculated. On P. 5 the gravimetric catch for each blank is calculated. The gross gravimetric catch for
each filter and beaker is transferred to P. 6 and the net gravimetric catch (g) is calculated, as well as
front half and back half catch totals. The net gravimetric catch (g) is transferred to P. 7 and the grain
loading/dscf is calculated in equation 4.

Some data sheet specific information is listed below on a page by page basis.

P.8 The % ambient moisture is determined by interpolating from psychrometric charts
which are contained in the State of Oregon Department of Environmental Quality's "Standard
Method for Measuring the Emissions and Efficiencies of Woodstoves".

The % relative humidity is determined from the wet bulb/dry bulb temperature
readings using the tables found in Section 3.1.2.4 of the State of Montana Air Quality
Bureau's Quality Assurance Manual.

P. 10 The uncorrected moisture meter readings are corrected for pin insulation and may or
may not be corrected for ambient (wood) temperatures. All corrections are based upon the
correction equations or tables supplied by the moisture meter manufacturer. (These are
standard, known corrections.)

. The moisture meter readings are corrected as discussed above,



P.12 The gas concentrations shown for each gas monitored (CO2, Oy, CO and SO») are
determined by converting the analyzer's voltage output recorded on P. 12 to the concentration
shown using the analyzer's current calibration curve. The SO concentration is determined
using the manufacturer's calibration curve and the current calibration curve.

The cal. W/B (calculated wet bulb) temperature is obtained by first determining the
% moisture in the extracted flue gas stream using the temperature data from thermocouples 1
(Wet Bulb) and 2 (Dry Bulb). Then based upon the stack temperature (thermocouple 3) and
the % moisture in the extracted gas stream, a calculated wet bulb temperature is determined.
All data is derived from the psychrometric tables found in the State of Oregon's "Standard
Method for Measuring the Emissions and Efficiencies of Woodstoves".

The following pages contain the equations used to generate the data on Tables 3-5 on the computer

printouts:
Dry Gas Volume (standard):
Vin*17.65% mof * [Pw + ﬂ]
Vitun = 13.6
Tm
Volume of Water:

Vuwlua) =(0.04707)ml H20)

Moisture Content:

Vw
Bue=| ———— |*¥100
(Vw+vm(,u))

Dry Burn Rate:

Br:(th-(th*%}ho) + 60
2.2046 6



Where:

Carbon Balance (Ny):

Nt = KsNc
(YCO:+ YCO+ YHC)

Stack Flow Rate (Qgq):
: Qu = K4NBr
Particulate Concentration (Cg):
M
Cs = =
Vm(nd)
Particulate Emission Rate (E):
E = Cstd
Proportional Rate Variation (Pr):
Si* Vo
pr=| 2> = [¥100
IOZi_1 [Si Vmi(atﬂ)]

Br= dry wood burn rate, kg/hr.

Bws = Water vﬁpor in the gas stream, proportion by volume.

cs = Concentration of particulate matter in stack gas, dry basis, corrected to

standard conditions, g/dscm (g/dscf).
E= Particulate Emission Rate, g/hr.
AH = Average pressure differential across the orifice meter

(see Figure 5-2), mm H20 (in. H20).

K3= 1.0 1b/1b (English)
1000 g/kg (metric)

K4 = 0.02406 dsm/g-mole(metric)
384.8 dscf/lb-mole (English)



Tm
Tstd =
Vm =

Vm(std) =

Vw(std) =

Yco=
Ycoz2 =

b s o

13.6 =
60 =

100 =

Total amount of particulate matter collected, mg.

Dry gas meter correction factor.

Gram atoms of carbon/gram of dry fuel (Ib/Ib), equal to 0.0425.
Total dry moles of exhaust gas/Kg of dry wood burned.

Percent of proportional sampling rate.

Barometric pressure at the sampling site, mm Hg (in. Hg).
Total gas flow rate, dscf/hr.

Concentration measured at the SO, analyzer for the “ithv 5 minute
interval, ppm.

Concentration measured at the SO, analyzer for the first 5 minute
interval, ppm

Absolute average DGM temperature (see Figure 5-2), °K (°R).
Standard absolute temperature, 293°K (528°R).
Volume of gas sample as measured by dry gas meter, dem (dcf).

Volume of gas sample measured by the dry gas meter, corrected to standard
conditions, dscm (dscf).

Volume of water vapor in the gas sample, corrected to standard
conditions, scm (scf).

Wet wood weight.

Dry gas meter calibration factor.
Measured mole fraction of CO (dry).
Measured mole fraction of COy (dry).
Assumed mole fraction of HC (dry);
=0.0088 for catalytic woodheaters
=0,0132 for noncatalytic woodheaters
=0.0080 for pellet fired woodheaters
Total sampling time, min.

Specific gravity of mercury.

Sec/min.

Conversion to percent.



MS5H PARTICULATE SAMPLING TRAIN

1.

Probe
3/8" seamless SS-20" long. Outlet end of probe is attached to a SS outlet fitting with a
Sweglock SS union. The probe is unheated except for the portion that is in the stack and the

heated filter box. The probe is sealed to the stack with a washer.
Filter Holder
A 3" or 4" standard M5 filter holder. A SS filter support with gasket.

Filters
3" or 4" fiber glass (#25 glass) manufactured by Schleicher and Schuell.

Front Half Filter Heater
A box containing a fan for air circulation and a cone heater. The temperature in the box is

monitored with a type K thermocouple and adjusted with a voltage regulator to maintain a

temperature below 248 °F.
Desiccant
Indicating silica gel, 6-20 mesh. The silica gel is changed as needed.

Filter (Back Half) Holder
Same as front half 3" or 4" filter.

Impinger Gas
Type K thermocouple threaded into the exit "arm" of the impinger. Ice is added to the cooler
whenever necessary to maintain an exit gas temperature less than 68 °F.
Meterbox
RAC Stack Sampler modified by EEMC
Ranges: 0-1.0" inclined water manometer
0-10.0" vertical water manometer

Accuracy: Dry gas Meter 0-999.999 cu ft +£1.0%

Temperatures are monitored using two type K thermocouples.
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Appendix B
SAMPLING PROCEDURES AND INSTALLATION DESCRIPTION

This section is broken into two major parts. The first contains a brief description of the sampling
and procedures used by LoKee Testing Laboratory when performing a test using EPA Methods 28, 28A
and SH. The second section contains a complete listing of all equipment in each of the major sampling

trains and a diagram of each major train.
LoKee Testing Laboratory uses EPA MSH for the particulate sampling procedure and collects the

required data so that efficiency of 8 unit can be calculated using the Oregon Method.

TEST FACILITY AND WOOD HEATER EQUIPMENT LIST

1. Flue Pipe
The diameter of the 24 gauge black steel flue pipe used for each stove varies with the

size of the stove's flue collar, e.g., 6" flue pipe is used with a 6" flue collar. The joint at the flue
collar is sealed with mortar. The pipe is attached to the stove at the flue collar with three sheet
metal screws. All sampling ports are sized for the sampling probes and sealed using washers.

2. Insulated Flue Pipe

The diameter of the insulated flue pipe matches the diameter of the flue collar on the:

stove. The 6", 7" and 8" pipe meet the requirements of UL 103 HT. The SO, injection loop port
is sealed with high temperature silicone sealant.
3. Liquid Seal .
The liquid (oil) seal used by LoKee varies in size with the flue pipe. The seals are made
of 12 gauge steel. The liquid sealant is mineral oil. The cooler consists of 3/8" copper tubing
which is coiled in the bottom of the lower half of the seal. Ambient air is pumped through this
line when necessary to cool the seal.

4. Supports
The lower half of the seal and the 24 gauge steel black flue pipe is supported by the

stove. The upper half of the seal and the insulated flue pipe are hung from wooden supports.
5. Platform Scale '
Platform (30" X 30" deck)
Manufacturer: Weightronics
Model: platform: DS-014/SN 4479 readout: W1-110/SN 016409
Type: Electronic
Range: 0-1000 1b.



Capacity: 1000 Ib.
Resolution: 10.1 Ib.
Accuracy: 10.1%

Fuel Balance Scale
LoKee uses the platform scale listed above to weigh the fuel charges.

Fuel Storage Area
LoKee stores the fuel in a humidity and temperature regulated room.
Moisture Meter
LoKee has two moisture meters which it uses to determine wood moisture levels.
The primary meter is:
Manufacturer: Delmhorst Instrument Co.
Model: RC-1C/SN 16152 with 26-E probe and #496 insulated pins.
Type: Electrical Resistance
Resolution: 10.1% moisture
Ranges: 6-11%, 11-25%, 25-80%
Accuracy: Moisture - Content Accuracy
6-12% +0.5%
12-20% +1.0%

20%-saturation point 12,0%
Type of Calibration: The RC-1C is equipped with two potentiometers (Zero and
Span) which are checked and adjusted on a daily basis. The unit is also checked with a

calibration block, .
Electrode and Pin Type: 26-E probe and #496 insulated pins
The backup moisture meter:
Manufacturer: Delmhorst Instrument Co.
Model: G-30SN/2477 with 26-E probe and #496 insulated pins
Type: Electrical Resistance
Resolution: 40.1% moisture
Accuracy: Moisture Content Accuracy
6-12% 10.5%
12-20% +1.0%

20%-saturation point +2.0%
Type of Calibration: Calibration is accomplished with an internal calibration point
and a potentiometer. The calibration can also be checked against a calibration block.



10.
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12.

13.

Description of Operation: The pins are pounded into the wood to be sampled. The meter reading
is recorded on Data Sheet #10 (Wood Moisture) or Data Sheet #11 (Density Determination). This
is the uncorrected reading which is then corrected for pin insulation and, as needed, temperature
using the correction tables for each parameter supplied by the manufacturer.

Temperature Monitors

The temperatures are monitored with Type K thermocouples. Each thermocouple's
calibration is checked prior to use.

The thermocouple readout is an Omega Model 410B-K/SN 05/4475, with a range of -58
°F to 1999 °F (type K) and an accuracy of +0.9 °C, which can be read at £0.1 °F. EEMC reads
and rounds to 1.0 °F. The single channel readout is interfaced with a manually operated selector
switch that allows 24 channels to be monitored with the same readout. The thermocouples are
attached to the test unit with sheet metal screws. The thermocouples monitoring internal stove

temperature are sealed at the point of entry with sealant.

Draft Gauge
Manufacturer: Dwyer
Model:
Type: Inclined Water Manometer
Range: 0-0.25" water
Resolution: 0.001" water
Accuracy: $0.001" water (readability)
Anemometer
Manufacturer: Dwyer
Model: 480 Vaneometer/SN S 222 D
Range: 0-400 FPM
Accuracy: +5% of full scale from 0-1 FPM
Humidity Gauge
Manufacturer: Bacharach
Model: SAC
Type: : Sling Psychrometer
Range: Wet Bulb: 30-110 °F
Dry Bulb: 30-110 °F
Resolution: +1°F
Accuracy: +1 °F
Barometer _
Manufacturer: Princo Instruments, Inc.
Model: NOVA 469



Type: Mercury Barometer

Range: 20-32" Hg
Resolution: 0.01" Hg
Accuracy: +0.01" when calibrated and installed as per the

manufacturer's written operating instructions,

Equation 6.3.1a of the "Standard Methods for Measuring the Emissions and Efficiencies of
Residential Wood Stoves" and equation #1 are programmed into a Hewlett Packard 15C calculator which
first calculates stack gas flow rate and then the AH. The stack gas flow rate and AH are both recorded on
Data sheet #2. The AH is used to set the flow rate through the dry gas meter at 5 minute intervals during
the test.

In order to successfully maintain the correct sampling ratio, the following data is recorded on
Data Sheet #2 (Meter Box Data Sheet): temperature (°F) at the SO injection rotameter (Tr), pressure
(inches HyO) at the SO, injection rotameter (Pr), SO injection rate (cc/min), barometric pressure (BP)
(inches Hg), stack gas SO, concentration (ppm SO2), sampling ratio (Sr), and the average dry gas meter
temperature (°F). This data is entered into the HP15C, which is used to first calculate a stack gas flow rate
(dscf) and then a AH for every sampling interval. The flow rate through the dry gas meter is adjusted and

maintained by maintaining the appropriate AH.
CEM MONITORS

15 Calibration Gases .
LoKee uses vendor certified (+2.0%) calibration gases for each CEM. The concentrations

purchased coincide with ranges specified in MSH. Upon receipt of the cylinder, the
concentrations are verified with Method 3 (ORSAT) analysis.
2 Flow tors
LoKee uses a variety of standard gas flow regulators to meter the flow of calibration gases from
the cylinders. -
3. Point of Injection
Calibration gases are injected directly into the end of the probe. The line carrying the calibration
gases from the cylinders is connected to the probe with a short piece of rubber tubiné.
4, Sample Gas Conditioning System |
The combustion gas is conditioned with a train that is a duplicate of a MSH train. It contains the
following components:
SS probe
Glass 4" M5H filter and holder in a heated box



4 1000 ml glass impingers
Glass 4" M5H filter and holder
Indicating silica gel
Type K thermocouple to monitor exit gas temperature
Thomas pump
Filters

The filters used are the same as EPA MS5H filters.

Manifold and Exhaust
The gas stream is delivered to each analyzer through a manifold and flowmeter with the excess

gases being routed to an exhaust.
CO Analyzer
Horiba PIR 2000/SN 408005
Nondispersive infrared (NDIR)
The gas stream flow is controlled by a SS flowmeter downstream. of the analyzer. The calibrated
range used is 0-10.0% by volume. The resolution is 0.01% CO. The manufacturer's specification

given for linearity is £1.0%.
€Oy Anslyzer
Horiba PIR 2000/SN 407069
The CO, analyzer is also a NDIR and is operated in exactly the same manner as the CO

analyzer, The range of the CO, analyzer is 0-25.0% CO;.

COMBUSTION GAS ANALYZER TRAIN OPERATING INSTRUCTIONS

Pretest Preparation, Checks and Audit Procedures
Clean the probe with acetone and a brush. Seal the end of the probe for a leak check.

2. Remove the filter holder from the sample box and change the filter.

Empty water from all the impingers in the train. Clean all impingers and fill the first 2
with 100 ml of water.

4.  Remove the second filter holder from the train and change the filter,

5. Visually check the indicating silica gel in the fourth impinger. If it is visibly impacted
by water, replace the silica gel with dry silica gel.

6.  Turn on the pump and perform a leak check on the entire train. This is done by placing
the exhaust line in water. A successful leak check is accomplished when no bubbles are
detected.

7. Slowly release the plug from the probe to prevent any back flushing.

Turn off the pump.



9.  Turn on the heat in the sample box. Adjust Variac voltage controller so that temperature
in the sample box does not exceed 248 °F.

10. Open the bypass valve on the pump.

11. Connect the probe to the zero/span gas delivery line.

12. Turn on the zero gas and adjust the flow rate to 1.5 SCFH.

13.  Wait until the zero gas has completely flushed the train and a stable reading is obtained.

14, Record the zero gas readings of the DVM on Data Sheets #15.

15. Turn off the zero gas at the cylinder.

16. Disconnect the zero/span gas delivery line from the zero gas cylinder.

17. Connect the zero/span gas delivery line to the span gas source for each analyzer.

18. Turn on the span gas and adjust the flow rate to 1.5 SCFH. Wait until a stable reading is
obtained on each analyzer. Repeat until all three analyzers are spanned properly.

19. Record the span gas readings of the DVM. Record the analyzer's output and all other
pertinent information Data Sheets #15.

20. Turn off the span gas at the cylinder.

21. Disconnect the probe from the zero/span gas delivery line.

22. Insert the probe in the stack.

23. Close the bypass valve on the pumps.

24. Approximately 15-20 minutes before the actual start of the test, turn on the pump and
adjust the flow through each analyzer until the flow rate is 1.5 SCFH.

ation Duri i

Monitor the flow rate to the analyzers periodically to maintain a flow rate of 1.5 SCFH.
Make any necessary adjustments.

Record data as follows:

a. At the start of each 5 minute data cycle, record the scale weight, wet bulb/dry
bulb, stack gas temperature and static pressure on Data Sheet #12 (Gas Data).

b. Record the combustion gas (COp, Oy and CO) analyzer data and the SO,

analyzer data on Data Sheet #12.
c. Record the remainder of the temperature data,

C. Post Test Checks and Audit Procedures

1.

I

Remove the probe from the stack. (Be careful when handling the probe as it can be
quite hot.)

Seal the end of the probe.

Perform a leak check on the entire train.

Slowly release the plug from the end of the probe to prevent any back flushing,

Turn off the pump.



© 2 N o

10.

11
12.
13.
14,

15.

16.
17.

Open the bypass valve on the pump.

Connect the probe to the zero/span gas delivery line.

Turn on the zero gas and adjust the flow rate through each analyzer to 1.5 SCFH.

Wait until the zero gas has coﬁ:upletely flushed the train and a stable reading is obtained
from each analyzer.

Record the zero gas reading. Record each analyzér‘s output and all other pertinent
information on Data Sheets #15.

Turn off the zero gas at the cylinder.

Disconnect the zero/span gas delivery line from the zero gas cylinder.

Connect the zero/span gas delivery line to the span gas source for each analyzer.

Turn on the span gas and adjust until the flow rate through each analyzer to 1.5 SCFH.
Wait until the span gas has completely flushed the train and a stable reading is obtained
on each analyzer.

Record the span gas reading. Record each analyzer's output and all other pertinent
information on Data Sheets #15.

Turn off the span gas at the cylinder.

Disconnect the probe from the zero/span gas delivery line.

D. Determination of the Combustion Gas Train's Response Time

1

The response time of the combustion gas analyzer train is to be determined using the
following procedures. It is best to determine the combustion gas analyzer train response
time during the "charcoal phase" of a test burn so that CO levels are relatively stable.

a, Leak check the combustion gas (CEM) analyzer train.

b. Zero the CO analyzer using ambient air.
c Calibrate the CO analyzer.
d. Insert the probe for the combustion gas analyzer train in the stack.

Sample flue gas until a stable reading is obtained.
Remove the probe from the stack, note the exact CO concentration as measured
on the DVM and start a stop watch at the exact time of removal.

g Observe the stop watch and DVM. Record the length of time to initial response,
i.e., when the CO levels begin to decline.
h. Continue observing the stop watch and DVM. Record the time when the

analyzer's output equals zero (0,000 v).
i. Repeat steps d-h 2 or 3 times to verify results.



E. Calibration and Audit Procedures for the Combustion Gas Anal
I Calibrate by presenting zero and span gases to each analyzer at the probe and through
the entire sampling train. (See Sections 6.7.2 and 6.9 [MS5H].) Record the responses on
the appropriate calibration forms.
2, Immediately prior to and after each test run, present the zero and span gases to the
analyzers through the entire sampling train as is discussed in section C. Record each

analyzer's response on Data Sheets #15.
3. Calculate the + concentration difference and the actual percent difference as follows

using the zero and span gas values obtained in #2 above. All calculations are to be based
upon the actual gas concentrations involved.

+ Concentration Difference = Actual Conc (%) - Std Conc (%)

Act Conc (% or ppm) - Std Conc (% or ppm) , 100
Full Scale Value (% or ppm)

Zero % Difference =

Act Response (% or ppm) - Exp Response (% or ppm) ¥100
Full Scale Value (% or ppm)

Span Act % Difference =

Then refer to Section 4.2 and 4.3 (M5H) to determine whether the audits are acceptable or not.
TRACER GAS (S0,) EQUIPMENT

1. SO, Injection Probe
A circular SS loop about 4" in diameter is positioned in the center of the stack. The loop extends

outside the stack and is connected to the line leading from the SO, injection rotameter with
Sweglock fittings. The loop is inserted in the stack at 9.5 +0.5 ft above the top of the scale.

2. Rotameter
A rotameter that has been calibrated with a bubble tube. The rotameter is all glass, stainless steel
and Teflon. The rotameter has a flow control mechanism which is set to the calibrated flow.

3. Temperature
The temperature at the injection rotameter is measured with a type K thermocouple.

4, Injection
Pure S0, 99.999% pure, released from the cylinder through a SS regulator and shut off valve.



10.

11

Calibration Gases
LoKee uses vendor certified calibration gases with traceability established in accordance with

EPA Protocol #1 as specified in Section 3.3.1 and verified using EPA Method 6.

Sample Probe
3/8" SS tubing inserted at 13.5 £0.5 feet above the platform scale. No obstructions are in the

stack between the injection and sample probes.

ombus
Lindberg tube furnace, Model 55035/SN 800125, range 0-2000 °F. The temperature in the tube

furnace is monitored with a type K thermocouple and controlled with a Variac voltage regulator.
Power adjustments are made as necessary to maintain temperature at 1425 °F £25 °F.

Sample Condenser

The sample condenser consists of 3 modified M5 impingers immersed in a freezer.
A filter assembly
The exit gas temperature is monitored with a type K thermocouple.
Filter
A standard EPA M5H 3" or 4" filter.
S0O) Analyzer |
Horiba, PIR 2000/SN 403019

Nondispersive infrared (NDIR)
The analyzer is operated as per the manufacturer's instructions at a flow rate of 1.5 SCFH. The

calibration range is 0-2500 ppm SO, at a resolution of #25.0 ppm. The manufacturer's
specification for linearity is +1.0%. The voltage response is displayed on a DVM which is
converted to ppm using the manufacturer's calibration curves.

Flow C '

Flow through the tracer gas sampling train is controlled by a SS flowmeter.

TRACER GAS TRAIN OPERATING INSTRUCTIONS

A.

Pretest Preparation and Checks and Audit Procedures
1. Clean the probe with a brush. After cleaning, seal the end of the probe.

Note: Do Not Use Acetone Or Other Organic Solvents To Clean The Probe
Tmmediately Prior To Running A Test Or Conducting A Leak Check.

2; Turn on the tube furnace in order to insure that the unit is at the correct operating
temperature (1425 °F) at the start of the test.

3, Remove all water and clean the impingers.

4, Change the filter.



Turn on the pump.
Perform a leak check on the entire tracer gas train. This is done by placing the SO,

6.
exhaust line in water. A successful leak check is accomplished when no bubbles are
detected.

7. Slowly remove the plug from the end of the probe to prevent any back flushing.

8. Turn off the pump.

9. Bypass the pump.

10. Connect the probe to the zero/span delivery gas line.

11. Connect the zero/span gas delivery line to the zero gas cylinder and turn on the zero gas
and adjust the flow until the flow rate through the SO analyzer is 1.5 SCFH.

12. Wait until the zero gas has completely flushed the train.

13, Record the zero gas reading. Record the SO analyzer's DVM output on Data Sheets
#15. :

14. Turn off zero gas at the cylinder.

15. Disconnect the zero/span gas delivery line from the zero gas cylinder.

16. Connect the zero/span gas delivery line to the span gas cylinder.

17. Turn on the span gas and adjust the flow until the flow rate through the SO, analyzer is
1.5 SCFH. Wait until the span gas has completely flushed the train and a stable reading
is obtained on the analyzer.

18, Record the span gas reading. Record the analyzer's output and all other pertinent
information on Data Sheets #15.

19. Turn off the span gas at the cylinder.

20. Disconnect the zero/span gas delivery line from the probe.

21. Insert the probe in the stack.

22. Close the bypass on the pump. _

23. Approximately 15 to 20 minutes before the actual start of the test, turn on the S0y
injection train and the pump for the tracer gas train.

Operation

I; Turn on the tube furnace to insure furnace is at approximately 1425 °F when the test
begins.

2. Approximately 15-20 minutes before the actual start of the test, turn on the cylinder of
pure SO5.

3. Using the rotameter’s current calibration, adjust the SO flow rate to the calibrated level.

4, Turn on the pump in the tracer gas train. Adjust the flow rate through the SO analyzer

so that it remains at 1.5 SCFH.
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Monitor the SO concentrations in the stack and stack gas flow rates in order to
establish a sampling ratio for the test and a correct AH at the start of the test.

At the start of the test and every 5 minutes thereafter, record the SO, analyzer output in
volts and the stack gas SO, concentration in order to calculate the stack gas flow rate
and determine the correct AH for the meter box.

Also monitor and record the temperature at the Rotameter (Tr), pressure at the
Rotameter (Pr), barometric pressure (BP) SO, injection rate (cc/min) and static pressure
on Data Sheets #2 and #12.

Post Test Checks and Audit (Zero/Span) Procedures

1.

o v s woN

N

10.
11.
12,
13,
14,

15.

16.
17.

Remove the probe from the stack. (Be careful when removing the probe from the stack
as it can be quite hot.)

Plug the end of the probe.

Perform a leak check.

Slowly remove the plug from the end of the probe to prevent any back flushing.

Turn off the pump.

Bypass. the pump.

Connect the probe to the zero/span gas delivery line.

Connect the zero/span gas delivery line to the zero gas cylinder. Turn on and adjust
until the flow rate through the SO, analyzer is 1.5 SCFH.

Wait until the zero gas has completely flushed the train.

Record the zero gas reading. Record the SO, analyzer's DVM output on Data Sheet #135.
Turn off zero gas at the cylinder, |

Disconnect the zero/span gas delivery line from the zero gas cylinder.

Connect the zero/span gas delivery line to the span gas cylinder.

Turn on the span gas and adjust the flow until the flow rate through the SO, analyzer is
1.5 SCFH. Wait until the span gas has completely flushed the train and a stable reading
is obtained.

Record the span gas reading. Record the analyzer's output and all other pertinent
information on Data Sheet #15.

Turn off the span gas at the cylinder.

Disconnect the zero/span gas delivery line from the probe.

Determination of Tracer Gas Train's Response Time

L.
2,

3!

Zero and calibrate the SO, analyzer,
Prepare and leak check the tracer gas train as per A above.
Insert the probe in the stack which contains flue gas and SOy concentrations in the

ranges normally encountered during wood stove testing.
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Sample flue gas with 802 concentrations until a stable reading is obtained. It is best to
determine the tracer gas train's response time during the "charcoal phase" of a test burn
so that the SO, concentrations are as stable as possible.

Rmﬁve the probe from the stack, noting the exact SO concentration as measured by
the DVM .and starting a stop watch at the exact time of removal.

Observe the stop watch and DVM. Record the length of time to the initial response, i.e.,

when the SO levels begin to decline.
Continue observing the stop watch and DVM Record the time when the SO analyzer's

output equals zero (0.000 v.).
Repeat steps 3-7 two or three times to verify results.

E. Calibration and Audit Procedures for the Tracer Gas (SO5) Analyzer

1.

Calibrate by presenting zero and span gases to the analyzer at the probe and through the
entire sampling train. Record the responses on the appropriate calibration form.
Immediately prior to and after each test run, present the zero and span gases to the
analyzer through the entire sampling train.as is discussed in Sections A and C. Record
the analyzer's response on Data Sheet #15. '

Calculate the * concentration differences and actual percent difference as follows using
values obtained in #2 above as the expected response. All calculations are to be based
upon the actual gas concentration involved.

+ Concentration Difference = Actual Conc (%) - Std Conc (%)

Zero % Difference =

Span Act % Difference =

Act Conc (% or ppm) - Std Conc (% or ppm) *100
Full Scale Value (% or ppm)

Act Response (% or ppm) - Exp Response (% or ppm) 100
“Full Scale Value (% or ppm)

Then refer to Section 4.2 and 4.3 (M5H) to determine whether the audits are acceptable or not.
TEMPERATURE SENSING OPERATING INSTRUCTIONS
A, Operate the thermocouple readout selector switch and record the temperature for each
thermocouple. All the temperature in the test facility should be approximately the same. Repair

as necessary.
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Check the operation and output of the thermocouple readout using the Omega NBS Traceable
Thermocouple Simulator. The simulator is hooked up to thermocouple readout #23. Check the
readout over its full range at 200 °F intervals. Record the data on Data Sheet #16.

One hour before the actual test start record stove temperatures (thermocouple readout #s 4, 5, 6,
7 and 8), firebox (readout #9), post catalytic combustor or secondary burn chamber (readout #10),
and room temperature (readout #11). Record the temperatures every 5 minutes until the start of
the test on Data Sheet #13 (Preburn).

During the test record the temperatures every 5 minutes for each of the thermocouples on Data

Sheets #12 and 14.

FUEL PREPARATION

A,

No more than 4 hours prior to use, obtain 3 moisture readings from each piece of wood. Record
all moisture readings on Data Sheet #10.

Obtain kindling by finely splitting pieces that otherwise cannot be used as test fuel. Weigh the
kindling and record the weight on Data Sheet #8.

Obtain the pretest fuel by using 2 x 4's. The length of the pretest fuel can be no less than 1/3 the
length of the test fuel. Weigh the pretest fuel prior to its being loaded in the stove. Record
weights on Data Sheets #8 and #9.

Obtain the test fuel by cutting dimensional lumber (either 2 x 4's or 4 x 4's) so that the length is
5/6's the length of the longest usable dimension of the firebox. Use the mix of 2 x4'sand 4 x 4's
specified in Section 4.3 M28. The test fuel shall be essentially free of knots, sap seams or rotten
areas, .

The spacers shall measure 1 x 5 x 1" (nominally). The spacers shall be free of knots, sap seams
or rotten areas. Nail the spacers to the 2 x 4's and 4 x 4's as described in the regulations.

Take a photograph of the assembled fuel charge at a 90° angle from the photograph that will be
taken when the fuel charge is loaded in the stove.

WOOD DENSITY DETERMINATION

A.

O

E.

When cutting the test fuel, cut a representative piece of 2 x 4 or 4 x 4 that is approximately 3 to
5-inches in length.

Take & moisture reading from the top, bottom and side of the piece. Record readings on Data
Sheet #11. Determine the % moisture on a wet and dry basis.

Weight the piece on a balance.
Take measurements of width, depth and length at the four corners with a micrometer. Determine

the volume of the piece. (Length x width x depth = Volume in cubic centimeters)
Dry the piece in an oven at 95-100 °C for a minimum of 24 hours,
Reweigh the piece on the balance. -
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G. Calculate % moisture on a dried bqsis.
% moisture (dry basis) = 1 - dried Wc:'lght"‘IOO
wet weight
H. Calculate the density.
Density (g/ cc) = dried weight (g)
volume (cc)

BTU'S/LB DETERMINATION

A, When cutting the test fuel (only the test fuel, not the kindling, pretest fuel or spacers), collect a
sawdust sample. Place in a clearly marked plastic bag.

B. Forward sample to a commercial laboratory for BTU contents analysis.

STOVE PREPARATION

A Clean the stove.

B. Weigh the stove, record the weight on Data Sheet #8.

C. Add approximately 0.3 Ib. of wadded newspaper to the stove. Record weight of newspaper on
Data Sheet #8. Add 4-8 Ib. of kindling to the stove, and record the weight of the kindling on
Data Sheet #8.

D. Light the paper and kindling, leaving the stove's air draft control(s) wide open and the door
cracked until well ignited.

E. Close door.

F. When between 50% - 75% of the weight of the kindling has been burned add the first pretest fuel
charge. -

G. Continue to add pretest fuel until the stove has thoroughly warmed up. As necessary, rake the
coal bed prior to adding additional pretest fuel charges.

H. ‘Remove all material from the firebox after two or more hours of burning on high. Obtain the dry
empty stove weight and record on Data Sheet #8.

L Set the stove's air draft control(s) at the desired setting a minimum of 1 hour before the test run is
to begin, '

J. As necessary set the heat exchange blower(s) at the specified setting a minimum of one hour

before the test is to begin,
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Record the stove surface temperatures, firebox and post catalytic or secondary burn temperatures
and scale weigh for a minimum of one hour before the test run begins. As necessary add fuel,
rake the coal bed, level the coal bed and/or remove coals during the first 45 minutes of the hoyr
immediately preceding the start of the test. Record all information concerning raking, fuel
additions, etc. on Data Sheet #13. S

If necessary, sometime during the last 15 minutes before the start of the test, open the door and
brake up all large pieces and then rake and level the pretest fuel in the stove. At this time, level
the coal bed as necessary to accommodate loading the fuel charge into the stove. Close the door.
Total time door can be open during the last 15 minutes is 1 minute. No further manipulation of
the stove is allowed during the 15 minutes immediately preceding the start of the test.

When the weight of the coal bed equals 20-25% of the weight of the test fuel charge, load the test
fuel. Take a photograph of the fuel load in the stove immediately afier loading the fuel. Leave the
door open as per the manufacturer’s instruction, but no longer than 5 minutes,

Document all stove operating data from ignition through loading and test start up on Data Sheet

#9.
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