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Unit name and model number: F400

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: 10/1/2005 Aged: 11/3-4/2005 Dates Tested: 11/11-
17/2005

Tested by: LoKee Testing Lab using EPA Methods 28, 28A and 5H 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
Kent Venton

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
F400

vii



AGING DATA SHEET

UNIT : ool FH06 DATE: | - 3-AU5
Hr# | DATE | TIME | TEMP | TEMP Hr # | DATE | TIME | TEMP | TEMP
| woq | 1 2

1 -2~05| 1gao| Zlo | 15! 26

2 )/ [Soo | 37 278 27

3 [ oo | HA 556 28

4 | v oo | A6 | do b 29

5 I [0¢ | 210 L2 30

6 It 1900 | 235 | 340 31

7 ! 20600 | 249 | 319 32

8 ) men | AL | Yz | 33

9 |Jldos|iwvo |2l | 242 34

10 17 e EIRER 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:




Model: Jotul F400 Date: 11/05/05

14.46 feet

Stack Height

13.29 feet

B — 9.13 feet

| s02 INJECTION |
———>
8.46 feet :
—e
FLOW RATE 8.13 feet
MEASUREMENT
PARTICULATE
SAMPLE
OIL SEAL
HEIGHT AT e
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Wood Heater Emission Test Summary

Laboratory/Wood Heater Information

Stove Manufacturer: Jotul
Model Identification: F400
Stove Type> 1=cat,
2=noncat, 3=pellet: 2
Laboratory Name: LoKee Testing Laboratory
Laboratory Contact: Chip Wadington
Telephone no.: 360-897-9685
Test Dates: Nov 11-17, 2005
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) 7.36
1 0.99 5.20 11877
2 1.23 7.12 14832
3 1.53 13.56 18449
4 2.45 2.46 29518
NA
NA
16
14 — ;
~
N
12 N
£ AN
310" AN
o
4
8
.5 \‘\
2 N
e 6 AN
w N
4 - AN
.
2 L
0 1 | | |
0.5 1 1.5 2 25
Dry Burn Rate (kg/hr)
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TABLE 1 ———-- RAW DATA
CLIENT : Jotul TEST No 1
MODEL.: F400 11-Nov-05
TIME METER DELTA METER PERCENT PERCENT SO2
READING H TEMP. 02 COCENTR.
(MIN.) (CF) (IN. H20) (DEG. F) (%) (%) PPM
0 161.500 0.150 87 0.85 5.90 400
5 163.000 0.230 87 0.51 3.30 325
10 164.910 0.150 88 0.31 1.80 400
15 166.469 0.130 89 0.35 1.80 425
20 167.936 0.130 89 0.42 1.90 425
25 169.403 0.120 89 0.50 2.20 450
30 170.788 0.120 89 0.61 2.50 450
35 172.174 0.110 89 0.69 2.80 475
40 173.486 0.120 89 0.75 3.10 450
45 174.872 0.110 89 0.75 7.00 475
50 176.184 0.190 89 0.46 11.40 350
55 177.965 0.190 89 0.29 12.00 350
60 179.746 0.260 89 0.05 14.70 300
65 181.823 0.230 89 0.16 12.60 325
70 183.740 0.190 89 0.18 12.40 350
75 185.521 0.190 89 0.07 12.60 350
80 187.301 0.190 90 0.03 14.30 350
85 189.095 0.220 90 0.04 13.50 325
90 191.027 0.220 90 0.07 11.70 325
95 192.958 0.220 90 0.06 11.90 325
100 194.889 0.220 91 0.07 12.10 325
105 196.828 0.220 91 0.07 12.20 325
110 198.766 0.190 91 0.35 9.60 350
115 200.567 0.190 91 0.53 9.00 350
120 202.367 0.170 92 0.65 8.90 375
125 204.054 0.170 92 0.73 8.60 375
130 205.740 0.170 92 0.71 8.60 375
135 207.427 0.170 90 0.65 8.80 375
140 209.101 0.190 90 0.57 9.00 350
145 210.895 0.170 90 0.86 7.40 375
150 212.569 0.150 90 1.20 6.30 400
155 214.139 0.130 90 1.24 5.80 425
160 215.617 0.130 90 1.04 6.10 425
165 217.094 0.170 90 0.62 6.40 375
170 218.768 0.150 90 1.12 4.90 400
175 220.338 0.120 90 1.86 4.40 450



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

221.734
223.212
224.607
226.003
227.398
228.876
230.354
231.749
233.145
234.541
235.936
237.332
238.727
240.123
241.445
242.768
244.090
245.412
246.735
248.057
249.379
250.701
252.024
253.346
254.668

0.130
0.120
0.120
0.120
0.130
0.130
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100

90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90

1.39
1.35
1.89
1.94
1.34
1.38
1.29
1.40
1.46
1.37
1.57
1.49
1.44
1.41
1.46
1.70
1.29
1.45
1.53
1.52
1.34
1.31
1.08
1.41
1.41

4.70
4.70
5.20
5.10
5.70
5.60
5.70
5.30
5.10
5.30
4.80
4.80
4.70
4.60
4.40
4.30
4.50
4.10
4.00
3.90
4.10
4.10
4.80
4.20
4.00

425
450
450
450
425
425
450
450
450
450
450
450
450
475
475
475
475
475
475
475
475
475
475
475
475



CLIENT :

MODEL:

B L R R R R R B R R R R T S s e R s S e e e S S ko 3 o

METER CAL.
FACTOR (Y)

Jotul

F400

BAROMETRIC

PRESS.(Pb)

LEAK RATE
POST (Lp)

WATER
VOL. (V1c)

TEST
TIME (MIN)

TABLE 2---RAW DATA

TEST No. 1

DATE: 11-Nov-05

Wt. WOOD

0.972 BURNED(LB' ------ 13.2 Lbs
WET,FUEL

29.95 inHg  MOISTURE ¢ ----- 17.709 %
Wt. PART.

0.007 cfm COLLECTED ------ 1.1323 g
METER

114.4 M| VOLUME Vm === 93.168  mcf
HC MOLE

300 min FRACTION  —-eeeer 0.0132



TABLE 3 --—-- FIELD DATA AVERAGES

CLIENT : Jotul TEST No. 1
MODEL: F400 DATE 11-Nov-05
AVG DELTA AVG PRCNT
H e 0.15 in H20 CO e 0.91
AVG METER AVG PRCNT
TEMP. Tm e 90 deg F CO2 e 6.64
AVG PPM AVG BAL |
S02 e 412 PPM  CO2/CO  —mee 7.28

%

%

%



TABLE 4 ----- CALCULATIONS

CLIENT : Jotul TEST No. 1
MODEL: F400 DATE: 11-Nov-05
STD SAMPLE STACK GAS
VOL. Vm(std) d) ------ 87.10 dscf FLOW Qsd = --——-- 399.794 dscf/Hr
: &
6.66 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(s td) ----- 5.385 scf CONCTRT.C s -—--- 0.0130 g/dscf
PRCNT PARTC.EMISS.
MSTR Bws  -—-—--- 582 % RATEE = -——- 5.20 g/Hr
BURN MOLES OF GAS
RATE BR - 0.99 Kg/Hr PER Lb WOOD Nt ---- 0.48 Lb-mole/Lb
CO EMISSION PART.EMISS.
RATE = ——- 122.12 g/Hr RATE = - 5.28 g/Kgdry

&
123.98 g/Kgdry
fuel

fuel



TABLE 5 ----- PROPORTIONAL RATE VARIATION

CLIENT : Jotul TEST No. : 1
MODEL: F400 DATE 11-Nov-05
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti vVm PR AVERAGE
5 563.8 96 100
10 582.9 99
15 584.4 100
20 583.7 100
25 583.7 100
30 583.5 100
35 583.9 100
40 583.4 100
45 583.9 100
50 583.4 100
55 583.7 100
60 583.7 100
65 583.5 100
70 583.4 100
75 583.7 100
80 582.8 99
85 586.9 100
90 586.9 100
95 586.6 100
100 586.1 100
105 588.0 100
110 587.7 100
115 588.1 100
120 587.2 100
125 589.1 101
130 588.8 101
135 590.2 101
140 586.7 100
145 586.9 100
150 586.7 100
155 586.9 100
160 587.0 100
165 586.6 100
170 586.7 100
175 586.9 100
180 587.0 100



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

587.0
586.6
587.0
586.6
587.0
587.0
586.6
587.0
587.0
586.6
587.0
586.6
587.0
586.8
587.2
586.8
586.8
587.2
586.8
586.8
586.8
587.2
586.8
586.8

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



COMPUTER INPUT DATA SHEET #1
cent: __Sotol North Amerida [ Inc
Address: __ S5 H ot herson. Dpve

Gorhany , ANE ~ O40RY i 99

Phone:  F207-54 - (2] Fax: 1=207- 59 Lls EEZ /5',

Run No.: / Date of Test: [} = / / - % Burn Rate:___» q¥s

Model No.: FHOO Kmin [Jmin-1.25 []fan

Stove Type: l:] Cat ENon Cat l:] Pellet [11.25-1.9 [] max D insert

Dry Gas Meter Y Factor: o1 1L Post Leak Rate:__'°% ! c¢fm Time__22C _ min.
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)

Dry Gas Meter Volume: G3.1L8 cf
(00.000) (Data Sheet #2)

Stack Flow: §.Hoo dscfm AH: AHT in. H.O
(00.000) (Data Sheet #2) (.000) (Data Sheet #2)

Maximum Vac.: 3.0 Barometric Pressure: 29.95 in. Hg
(0.0) (Data Sheet #2) | (00.00) (Data Sheet #2)

H20 Captured: ! , L‘f (’/ g

(00.0) (Data Sheet #3)

Front Half Catch % Of Total: 36 ‘3 %  Total Particulate Catch: L3 Z’B
(00.0) (Data Sheet #6) (0.0000) (Data Sheet #6)

S Q7Y o

—9g

Flue Gas Moisture:
(00.000) (Data Sheet #7)

Particulate Emission: Ll LOO % gr/dscf
(0.0000) (Data Sheet #7)

Relative Humidity: Y 5 % RH Ambient Moisture: 115 % H20
(00.0) (Data Sheet #8) (0.00) (Data Sheet #8)

Preburn Fuel Wt.: L}")"? Ibs. Coal Bed Wt.: ’D\ . Ibs. Test Fuel Wt.: /3.2 Ibs.
(00.0) (Data Sheet #8) (00.0) (Data sheet #8) .(00.0) (Data sheet #8)

Heat Output (EPA Default): ), 8827 BTU/hr

(00,000.0) (Data Sheet #8)

Kindling Fuel % Moisture (wet): 13119 % Pretest Fuel % Moisture (wet): m.6719 %
(00.000) (Data Sheet #10) (00.000) (Data Sheet #10)

Test Fuel % Moisture (dry).___ A1/ S20 9% Test Fuel % Moisture (wet):__) ). 105 o
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove])

OSE S S

Fuel Higher Heating Value (dry): - BTU/Ib.

(0000) (Data Sheet #11)
Stack Static Pressure: O3S in. H,0

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

; ") - Cﬂ lw 3

Average Ambient Temperature: bl °F Stove Temperature Change: °F

(00) (Data Sheet #14) (+/- 000.0) (Data Sheet #14)

2 j)”’ 2 +e e N &
ook Stoet ‘i “‘.’:a‘ Ave, Meter Tiewp £ 50

End > QM5



300

METER BOX DATA SHEET PAGE # 2
RUN : ‘

Page:
paTE: [~ 1/ -0T

1 of I

UNIT : SOt F400
Meter Box: SH Y Factor:_ .91 Z
Leak checks: _[S "Hg @ _lO_Oq_ cfm "Hg @ cfm
/5 "Hg @_+997 cfm "Hg @_____ cfm
Inject SO? @ 100 cc/min. Nozzle: Probe @ 3/8" od Initial Volume: /, 500
ROTO:PRESS: |7 SAMPLING RATIO: 7R K BP: gqﬁg
METER SAMPLE STACK DELTA | METER| S0O2 |[ROTO |PUMP
MIN | TIME READING MDCF DSCFM H TEMP PPM | TEMP | VACC
0 (3¢5 |Ll s00 R.536 | S | 21 |40 |]F |0
5] so| L300 /0.505 [\22 | F1 [225(87 [20
0T ssllg.a10 [ 910 [3520 |15 |RE oo |38 [0
B0 lob, 467 |1l 9T |Z 019 [ 413 | 59 4295719 |12
20 | ~s11072. 930 1L 93 [B.019 [0 | %9 [ 42589 |10
5] ) [ILq 40> [ A. 403 [1.5793]. 12 | %7 [4s0 [3% [10
0] 45 100.1%8% 110,288 s> [ 12 [RY [95¢ [E9 1D
1 9o N MY 1720y NS | [ [Hs |39 | o
O 261113 486 [1N3. 4% | 7573 |2 | 31 [4S0 (89 |1
S o2~ 194372 |14, 222 [ 1005 | | g9 |45 189 i
P 3SN68Y [N (&Y [T |19 | 89 |3S0 ]8T |30
51 o195 [1L.96S 19,737 19 [ 9 [3se |97 3o
ROTO PRESS: ’tl} TOTALS:[OO,(‘/Z ‘175' 1003 B'P_; Zci\?s—
80 N9YS119. 740" |14 4Ll 113G | 26199 | 300 [$4 [3.0
| Sol)&1.823 [191.%23 |10, 43|, 23 |29 [325 [87 3o
1 ss]1%3, 40 [183. 140 |9.037 [19 | &9 [3s0 [3% [3.,
PS03 s Igs. sy 19037 |19 189 [2350 |39 (30
01 os[181.30f [13). 30119202 1,19 196 3% [9% (30
51 jo[183.¢95 (199,045 10448 | .22] 90 32590 [3.0
01 ysllatoz7 [191 oz |lv.4yg [.22 90 [325[90 (36
¥l 2ol M2.as8 19295 %lo.44s | .2 | 90 [32S {90 |35
91 25194389 1194.889 [10.929 .22 | g/ [375|9] [30
5] <5 [190.82% |AL.823[/0. 429 |. 2z | 4 |[32s |91 30
O 35198066 98,7061 2.68Y |09 | Al (35091 3o
"8 401200, 5LF (200, SLF [ 9.6x4 119 [9) [350]9) |30
4 TOTALS: |17 .92 |2. 54 (%0 MAX VACC =
TOTAL Cu Ft. TOTALS: 12‘2'73«, L/.'Z_c\ Z,LISAVG' BP:




METER BOX DATA SHEET PAGE # 2
RUN : ‘

Page:

2

§

3

of

paTE: [1- 1195

UNIT : Jotul oo
Meter Box: SH- Y Factor,_1 412
Leak checks: __JS " Hg @.007 cfm "Hg @ cfm
| IS v Hg @!°1 cfm "Hg @ cfm
Inject SO? @ 100 cc/min. Nozzle : Probe @ 3/8" od Initial Volume:_[. D%
ROTO: PRESS: ] TSAMPLING RATIO: 7% T 1 BP: 09,95

METER SAMPLE STACK DELTA [METER| SO2 |ROTO |PUMP
AMIN TIME READING MDCF DSCFM H TEMP PPM | TEMP | VACC
20 1595]202. 3L | 20236 [d.0t2 |1 | 9L |3)S | 9L 3.0
B[ o] 204, 059 |2.054 Aoz [ | 92 NS [ 9L |30
0] 55(205, 190 | 26540 [Fete | ) | 92 |¥)S | 92 |30
| JLm| 200, 977 Ao 42F] 9.055 | 1F |90 |30S |90 |3.0
W 5209, (ot [209. O] [F.702 | .19 |90 |350 190 |20
W, [210.895 [)j0.%495 |9.055 | .11 |90 23S | 90 |3.0
B0 5212 569 [7242,. 569 [9.49%9 | 15 [ G0 |400[90 (3.0
B[ 5 |24 139 |24 139 [72940 | 13| 90 428 |90 |30
0] 5|05, GlJ | US.GiF 11,990 [ 1D | o [HS |90 |3.0
W 35[0, 084 (U7 0ad |9 055|171 [ Fo 315 |90 |30
T %5 1. 167 | 113. 1683489 [ IS [90 |400 |90 |3.0
T 0| 120, 33% |220. 33%| 1549k . 12| 90 456 |90 | 3.0
ROTO PRESS: \\q, TOTALS: 10‘1’; 437 |'80\ J10Z o BP.: 2‘{:‘{5*
B0y g 1221024 [220, 7391940 [ 13 | 90 |425]|9v |30
851 223,292 73,02 | .s4e| 12 | 90 1450190 [3.0
190] o] 224. o7 |24 ol |84, 12 |90 | 450190 [3.0
185 o[22, 003 (220,003 |1.590 [, 12 | 90 | 456] 90 |30
200", [227. 298 [227.39%[1.990 | 4> | 9p 42590 |30
08| (2238 We | 228 .91 1990 |13 | 90 |H2as |90 |32
20| /S |230. 359 |230. 359|154 | 12| 20 [ 450[90 (3@
2151 75 (2317049 231049 |1.54L [ 12 | 90 [959]| 90 |30
20" 2517233, 14ys [232145|0.549L[+12 | 4D [Hs0] 90|37
25| Zn|dqisd 234 S [ 1T SHL L2 | U | 450|190 [3.0
20| 2 [ 235, 934235. 93 | ).540 [T | g0 [ «450]4p |30
35y l2mr3aze [237.33211.840 |12 | 90 |450]| G0 |30
TOTALCUFL | Exiqmﬂ L4 {1080 PERCRT

' 1190, 32} | 3..364 21t [AVG. BP:




3

’/-

G/

METER BOX DATA SHEET PAGE # 2 Page: 3 of
UNIT : TJotol F400 RUN: J pATE : _/F11-05
Meter Box:_ SH Y Factor:_+ 912
Leak checks: __/S " Hg @_'_Q:_)C)_Cfm "Hg @______cfm

IS " Hg @00/ cfm "Hg @ cfm
Inject SO? @ 100 cc/min.  Nozzle: Probe @ 3/8" od Initial Volume: | SUo
ROTO: PRESS: | | SAMPLING RATIO: 2% K BP: 79,95

METER SAMPLE STACK DELTA | METER| SO2 |ROTO |PUMP
MIN [ TIME READING MDCF DSCFM H TEMP PPM | TEMP | VACC
2401945 23% ., 121 [ 238,727 [ .54 | 12 | 90 [950 [90 | 20
25| <ol 240, 123240013 | L i49 [0 | 90 995190 |20
250 55] 290 4495 |24 [, 945 |7 14 [ 10 90 (YIS |90 [z o
255 1400 | 242, 1L 242,108 [ 2. 1499 10190 |45 |40 | 22
20| <244 090 (244,090 149 | 10 |10 1425190 |2
265 [Ays.ylz2 (245412 |44 |10 | 9o [4IS |90 |20
20 <[ AL 135 [ 246,735 1 44| o9 (YIS 190 [Qo
25 25 4%, 05 FRY%. 0531144 [ U0 [ 9o [4I5]90 | 2o
2801 D5 (Y, 34 [249, 314 T HEA | 10|90 NS |90 [ Qo
25| 3, (250,110l [280. 7101721449 | D |90 |475|9% | z°
20] 3501252.024 |252. 4 |7, 44| .40 | 40 | 475] G0 20
295 4ol 283 . 3490 [753.34b| 1044 | 40| 90 | 975190 [2.D
ROTO PRESS: X \'.} TOTALS: zb, l%‘S 22 10%0 BP.: 2\4‘1‘95"
zzz 1495|254 LU | 2549 LLY [ 1.141 | o |90 |H1S | 90|20
310
315
320
325
330
335
340
345
z: o1z, 353|347 [s174

TOTALS: 90 [MAXVACG= |35

TOTALCUF | 3, | L% TOTALS Yoo [ VMY [+4lo AVE-BP G, 95

(sse)



PARTICULATE CATCH / MOISTURE DATA SHEET # 3
onT: Jotd FHOD RUN : ) DATE: H- 11~ 05

SCALE |  WEIGHT
scALE cHEck| LEVEL ZEROED 20509 | 295.0
INITIAL : J / N 590.0 g 0.0
FINAL : S S 885.0 g BB D
IMPINGER # 1 # 2 #3 #4
FINAL WT ey 83,7 | 48L, 3 95+
INITIAL WT Vo | =1%: 4 | 4335 420, b
NETWTGRAMS | /00, & S5 3.3 4,8

rotaLcatcH: 1YY GramMs Hp0

FRONT HALF |
BEAKER# | )
FILTER # 27 DESC. ACETONE
FNALWT g | « 994 | FNALWTg | 10,3174
INTIALWT g | « LbLLS™ INITIAL WT g 102 TG
NETWTg | 2% NET WT g ~083 |
| voLDEsc.ml ) §

BACK HALF

FILTER # 2743

FINALWTg |, H30O|

INTIALWT g |+ D 40l

NETWTg | -0%45

BEAKER # 22, 25 24 25

DESC. ACETONE | METHCHLOR H,O H,O

FNALWT g | [Olo. 308 [ [0Y. LA00 | [0l 4505 | 49 T84k

NTALWT g |10S 9320 | /04 S682] Jol: 9028 | G LT3 |

NETWT g G jol® | he18S| L0%15 |l

voL pEscmi| SHOD 75 [0 /55 4§ 3¢5 2




FILTER TARE WEIGHTS DATA SHEET #4-1
Date :q” =05

Into Dessicator : \1
s 2RI

Manufacturer _ S & S _Grade : # 25 Glass Front Size: 11cm Lot No.:

Back Size: 82cm Lot No.:B1 a4y (32

Time /5 19

oate: 3-19-05" gy Clp DATE:q'w OS5 |gy-£w) |DATE: BY:
FILTER FIRST ) SECOND THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
2) F | L3 b825 | L% v |18
32 fF | WL 08U | LI2ZD v |g2)
S £ | IdS QL | LY D
£ LI 0823 L2130 | )5
3 F | Lbs gY 0830 | LSET5 | 1w
3 £ 10T 0%3/ | « LWy /] Js2b
3) F| JLbL? D83 | ,LLLS v | 1%2%
3% £ LLY6 0333 | \LLIS | %24
39 Fl L oL4dd 0839 | .LLdl .| Jo3e
4o Fl L 0835 LL /| 133
3 p | 3Ho] 0836 | (BY0O | )33
2B | 3302 083) | 33 -] 133y
233 A [,33% D o%39| .339) | 835
39 p | 3390 vEYo| 3392 | 1%
35 A 3362 0%M] | A 33CY | 53
.pH| . 3373 QFHZ| 3313 4| )5y
378 | 2403 oB42] Ryl /| 1SYp
3H | 397 a¥id| 2398 | 194]
A | ey o84S| 3HD | (8972
Yof [V 340s s 3400 194
Checked by: )é}{/ Date: [0 - L 22 Time: '30a

BALANCE ROOM ENVIRONMENTAL CONDITIONS

DATE TIME BY | WB DB | %RH
a-19_ [ 08lo | cp [ o | 74 94
2o [ g [ Gl [ 37 139




BEAKERJARE WEIGHTS DATA SHEET #4-2

Into Dessicator: ~ Date : W“Q—OS Time: Jo¥U __ By:C g Fesry
pate. A= 11 BY:G)" [pATE. /(2 By{e)  DATE: BY:N
BEAKER FIRST SECOND THIRD
i WEIGHT TIME WEIGHT TIME WEIGHT TIME
| lloY. 916l |13k |101.91SF | A2 |
2 bl 2544 | 13v7 | Job, 2539 |5 |«
3 1), 19« [1308 [/, 9NS a9 |+
4 o8& 9% [ /307 | p&. Nd | |
s 197, 43y |13V | 90 43L0 |26 |©
L |4l ZogZ 1202 |97, 2068 |69 |
7 (97, 138} [ 135 [97.13%8 | mn |-
< [10%. 3SY | 13 /0%, L3L0 | 092 |-
g |L0%, 094K | 135 |10%. 048} [09%0 |~
jo WS 118\ | 315 [0S, 1282 | 93/ |~
1 14y s DAY o4, 188 [S1R2 |
)2 9%, 2302 {1319 |08 . 2303 | 933 |v
3 16d.1aso 1319 (o4 17951 [OR) |-
)M (a7 9%19 |[13z0 | 992,9%23 | 093L |,
Js ot Tude) [ 132 1104 2641 | 3) |-
JL 195, 7433 322 95,7437 |o93d |
)7 b4, 5952 1323 |04, 5447|0939 |~
[ 1108, Kt [ 1324 |08, BL0OY | 094D |v
19 1106, 845 [ | 132S [106. 59150 | o992 |
20 |08, 3631 [ 1’U>| 108, S932 | 7493 |~
2 110 234 [ )28 [10%. 2343 [y [+
22 1105, 9324 [ 13y [10S. 93w | 08¢ [~
DD o1, 6555 [ 1332 [ (b4, §882 | sl |-
09 |10l 4073 | 333 [(0b, 4078 | 0946 |-
95| 99, Lh ) | 1337 199,13 HH9 |-
SCALE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY DB % RH
a-1 | |3vo | CL0 715 |44 [checkedby: Wy
Q-1 0920 | g IH | 4&  |pate:  §-13- o0
‘ Time: . 1SS .




0l = 1 Tl U T =bo il S
6 f QL A S1ga -1 4
) 8 L. 7L M | 0as] Sl ¢
Lb 29 011 o2\ L i+ h P L YOI o<kl <!l z
N 2L ¢ SIIEELT %l 9 bt (% ) | a9l 2111 }
uoissag uoisses
HY% daa Ag awil] ajeg | Buybiom HY% aa Ag awn| o)eq | Buybism
SNOILIONOD TV.LNIWNNOMIANT WOOY ITVIS
IR SHN. FeShN DD [T Aok [ oot 11T LS
o /24:.(4/{:! I.VA\ . B \4
WASSRI[ITN £hbt YO s([zAT] Brbb ||| ]| IS
Ag | swi | slEQ JYbISM Ag |swi] [alea| wbiep | Ag [ewn] | eleq TEEM Ag | swil | ereq [# 49M14
< 1— s//\,ml. 7 A 4 5
| meo| ] DSLeb L pisy &4 (SSLTEb D[RR S €IS C V[0 oasl| 2411 SZ
s 5 i ; ..
A | 6180|714 208n " 90L T W) 2151 | 6741|808 AU | T |G 41 | DO R0 ol | - A7
O (Sou jaei{oany palk 47 ©91 [RT[[S06°T "hat| Dlepo|u| Fert Hi|
s | @280|x-(1| TOTRolL | YO (181814 SE2L NI Y| SR Sl A LRI ﬁw ool 2l <7
e ) P v
| 2280 ([T L8290 f ) aust|Se-i[bae "] Y R Gl [ < &0 aoll| u-l| 21
| e 1 RLTE BaL) Iy eST [ S| bUIS RO A SR I[CTeoT & RT [0 [ee T [Tl T2
Ag | swi | ®)eq@ JYbISM Ag [awi] [eeg| wbiap Ag | swi | 8leQ WDISM Ag | swil | 1@ [#sexeeg
o~ :ebed I TETIRESE m TNNY F - )L T1INN

SLHOIIM LNVLSNOD : €% # 133HS V1vad IAOLSAOOM

4 Ymr ¢a0




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Fom. 07/15/05 Through /0 ~20- 200§ Sartorus A 1205 37610004
1 1 100 m . D .
wgioggt wlii)g%ut wgiiht weighg Tech Date Time Bu% % RH
%9292 Qeen | 9994 095F (W 0715 | 4o | 7% | 96
9997 9999% | .ocwo 000 | Re 0011 (RSO | 7% | Y6
[00-Op | H.egmm| 9999 9 | YW~lothplotwo | 7% | Y
|00.0000 SED ool oo | B |27 (200 78 | Yo
4 9999 4.9 8899 Hopo | ¥4 674y | 2260 I8 | b
lo.00o(|  \0.00m| L 0hy) N | ¥ [0y [ SIS | A | M9
NITFY [0. 000 A998 | . 10op | |23 | 06on| )9 | K9
Y. 1197|1000 oo | O [o/z9] 1210 TR | 49
JOB. pOOD | JO .000p | /,020) 0998 10 [FL 9% 0¥ [ ¥D
Joo.o00o | 9,9949 | 999K | L0990 o 19-7 (D955 172 147
99,9939 | 0. ow | . L0001 | , 600 |y % ww | 98 |43
q9.99494 [/b. 000t | 94944 | 0999  [<cu/ |4 |0%9s] 78 | Y
99.99%L | 4.99499 [1.000Q | 41009 |euw) [F-10 [130 ] 25 [ 4§
9q. 999122949 | [ pooo | 0499 | [9-U [ 13on] W [HY
Q4.99947) [ 00000 | J,0000 | 099K | [G-12] A20| D |95
99,9998 | to. 000 | 4,999 | 10499 [ Cey |93 084S| Y |47
ch( 9996 | /o oo | 9999 | .0999 [&o (G [ 1800 712 [ 4b
99,9993 [0 ol |l oool | .0999 [cw) [9-(S|0RIS| 25 | Y3
99,429y _[/0.0990 | /i 0000 Jlocg |0 |G- [6955| 9 | YUY
949.5%9¢ [/0.000( | .9%99% L0994 (€0 (G- |10 [, | 95
999997 199999 9989 1.099%  [ao [9-18 [M3o | 73 | JF
[0Q. 0004 [10.000T /0000 099 |a) KM 08| 74 | dY
(60 .0ovy | /0 vov0 | fOODO ¢ Loos on 920 | 190 | 77 | 49
Joo. oo | |D.00eo | hoooO |, 094 oW Q.74 [/L20] )8 YL
/0o oo Q| /0 oo | )i c006 v 0999 Icb~ 922 [IN20 | 70 9
/00 000y [[0.000% | [, oecve |, 0997 [IK [9-23 B | 72 [ ¢
99.999% [Jo.coo( | /9900 L0999 Céqﬁ‘; /o-/ 1330 | 74 [4)
00 00ve [/ 000w | fwova | 0997 J-2. 11830 &9 |47
/00000 |10, Doo ( A998 0 | Lo9R %ﬁ, 20-5 0840 | 74 | <
99, 99%9% [10.000) | [ cooo 0199 [0-L [09%0| 77 |7
99, 949% 10 wwo? | 999G [ 1000 (Ch  |w-9 /3490 75 |95
(00.0c06 |lo,000Z. | Q899 \ 04973 Jo-t6 | 1330 | L |43
99. 989 | 10. bocp =Y, « [DOO % (0~/7 | 1020 | 17 |4k
Q4,499% [/0. 000Z | 9999 . /000 Ol [#o~(Z [ 1000 | T4 | 44
100, 000] /0 wo0( |) ovoo | 9997 IR |w-13 020 | 70 | +3
1.9244_| {0, 0000 | 11 6a0] T [Op - (A {1000 | 70 |45
b0, 0000 |10, 000 | 29494 0999 Cc]ﬁ (0-15 [ 1440 | 712 | 4o
A9.99497 | 4.9499  [ls 0000 <1000 (0-Z5 [ oo | 777 | U4
{




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Bates: » Scale: Model: SN:
From  /0~2 - 72005 Through Sartorius A120S 37010004
100 10 1 100 m — T D
weiggt weigghi weight weigﬁt’ Tech Date Time Bu?b % RH
94.944 %9999 | ovon [, 099 o~ [0 | Y | 4y
oo oo [[o. ool | hoooo | 10999 Wz | Wao | 78 [ 90
4, M43 [/o.ooop | «129% w994 Bn lw-23[130 14 |47
99.999L | Jo.coo0 | -G998 0497 W [o-24] 900 | 77 | 52
160 0000 | |0 0003 )-0000 0999 Ve | p-28193 | ¢ | Y9
99.9999 | 10 0eal 9999 0997 v [r0-20]9 so| To |98
Q3. 9998 | /0 -0o00a .9999 0998 v lo-1 | 825 | 725 |47
4a.949( 10.0003 ] «0Q0) 0999 Wiy 10-28 | 0ous| LY | YT
44,9999] /0. 000 | /10000 JJooo [0, o2 [1r00 | s |9y
04,9949 [£/0,0003 | Jowe | 10999 [Ch [[0-30 /145 | 91 |47,
95.9999 | lo-0000 | 0.999% | ,0998 v 1Jo-2) [9:00]| 28 | 4d
100. 00O | 10 -0000 0.9997 [o0og W |- |ossp| 7S | H2A
44,9996 | 9.9998 9968 . 099¢ My -2 lowis | 722 | HYG
99.996(, | /0. 0000 | ). 000y L9983 b [ 11-3 lives | 73 149¢
$9.9997 | /0.0000 9999 . . 0999 v |-y |noo | 72 |42
(00,0002 | (0.0006 | /.ooo/ v 1006 |y |Ul-5 [10ts | 9 [9Y
99.9998 | Ju.vva| /0000 0999 W (-7 |os30 | 75 | 4/
GG. 9998 | /o .ooeo | 9998 0999 | ¥ -9 [ny | 70 |8
/00 - 000) o . Ol vC??C}? L1000 W -0 | 10v0 27 Ly
Ctet,‘if\‘t“; JO.ove | 9999 , 099% %ﬂ H- 121000 WF |99
O OLO | | [p.oboD | [.o0eD 10999 A 63 1 143s | Y 197
4949 | 10.ooco | howo | .oaaq [0 [H-15 1509 | 22 | 44
Joo.i0coz | 10-0000 | .99499 | 0999 | W [))-16 08| 70 |4y
Joo.000S | )0, 000V | }.000D <0999 [l (- | o930 | 72 | 496
Wwo. oot [ 1n. 000 | foee ( ooo A%, 18 [Ibo | 7 4%
/09 . 0003 | |0.000) | , 9999 0949 Lp | 1-2o[ oo (3 | 4]
[00. 0004 | 0000 Z | [ 0000 Jooo” Gy [ [1Tod | 7 [ 4Y
(0. 6L | 10,0007 | A499 W48 (OB TFzz [1s30 | ¥ |42
99.9999 [10.0000 | ].o0or ., 099 Ch 115 [1600 | 4% [9F
loo-000 X | |(). D00 . 9999 .0999 Vv [n2¢ 1330 —~2 |47




BLANK PROCESSING DATA SHEET # 5

uNIT: | HOoo RUN :_'_DATE: [F1Fos
BLANKS DONE :_/ O~ /]~ 2055"
BEAKER A i3 C
200 ml 75 ml DICHLOR | 200 ml WATER
ACETONE
FISHER OPTIMA | FISHER OPTIMA D";ﬁﬁé Ty
LOT # O35 | LoT # 03594/ prshiled
FINALWEIGHT [108.900% [[0l. 37077 1oL, 90670
TAREWEIGHT _[108-8995 106, 306k |106.964S
NET WEIGHT L0013 , OO | , 0075

TARE BEAKERS INTO DESC : TIME : 1900 DATE : /0 -2 2005
DATE : /0-$"BY :Cl> DATE : (06 BY Clo DATE - BY :

BEAKER | 1 STWT | TIME

3 RD WT | TIME

A 03 .39, | 0912

2 NDWT | TIME
|L0% %8| Joo) |7

/"\‘W&"“"“--nn-::/ /

B |1b30s] o> (jol 3t yooZ
¢ |i0b.9642] 0914 Nioh 9695 #p03

J

FINAL BEAKERS INTO DESC : TIME :/ 000 DATE : /O -§- 0§
DATE /o-t0 BY Clo DATE : /0-1/ BY ) DATE : BY :

BEAKER | 1 STWT | TIME

2 ND WT | TIME

3 RD WT | TIME

A 0%, 9010| 13 48

,/ 03*‘9 :xé’“)/ 05 -

B Jiob. 300 13¢5 (e0b. 3671\ /ro6

Vv’

c |l | 1350 (/&.%%‘MDQ /
TARE QC FINAL QC
DATE | TIME [ BY WB DB % DATE | TIME BY WB DB %
oS |80 ey | | 14 |HY 10-10|[330 |db~ | 7| 70| 48
(0- (o] H3D| (A \) 0 (4] -1t 1020 [ | N [ |4
oL/




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

uniT:_ [ HOw

RUN : i paTe: |- 1F 0%

Blank Audid by C“W" 1O 14 2005

BLANK CALCULATIONS
Acetone : , 0012 g+__ 200 ml = NoYeeleloy §
Dicholoromethane : , 0o 1] g+__ 75 ml = + Q90015
Distilled Water : , 005 g+__ 200 ml = v DO0O 13
FRONT HALF CATCH
FILTERS : , 3LRL g- I (.0000 g)= N DR,
Total Catch # of Filters Blank Value / Filter
, 000 ,
BEAKERS : . O&2 | g-__ 15  (oowoF g)= 082
Total Catch ml Acetone Blank Value / ml Acetone
TOTAL FRONT HALF CATCH b L’l ]0 Cé
BACK HALF CATCH
FILTERS : _ » OB95 g- [ (.0000 g)= y Q895
Total Catch # of Filters Blank Value / Filter
ow)
BEAKERS : . ! -
Acetone : "5’7(07 g- 200 ('OOQ.OO"?—q): .3753
Total Catch ml Acetone  Blank Value / ml Acetone
© ool
Extract : 01K g-__ 75 (»0000}5. q)= . 1007)
Total Catch ml Dichloromethane  Blank Value / Dichloromethane
L QOUYO
Water : |'L9Cf.7 g- 305 (\000013 g)= ) /SL;:O
Total Catch ml Water Blank Value / Water
TOTAL BACK HALF CATCH : ¢ 7 z-f 5
TOTAL CATCH : { ! / 32“3
?3{0 :3

% FRONT HALF :

g/ml
g/mi
g/mi



(Josp 000°00)

(zd) 1s8) Buunp moy yoejs ebesane = wyosp
(6 0000700) (9d) 1S9) 4o} yojeo ajejnonued jejo} = 6
(O%H 1w 0°000) (ed) 153} Buunp ybned Jojem [Bj0} = O%H W
(wvwi000) (zd) 3njosqy saaibap i §sa) Joj aunjesadwa) Jojow abeiaAe = wwi)
(O®H.000°) (zd) 1s9) oy H Bljop abeioAe = OZH .
(6H.0000) (zd) 1s9) Buunp ainssaid oujowoseq abesone = BH
( sow 000°0) (zd) 153} Jo} pasn xo0q Ja)aL Jo (JOJO.S A ) JOJOBS UONOBLOD JBJOW = JOW
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TEST DATA SHEET # 8

uniT :Aotol Féoo RUN: | pate:_Il- [[ -OS
Test Chamber Air Velocity Start : @ Stop : (é Avg.: ¢
ek B B B

Pre:WB:_S9 DB: 7> = A7  %RH// ! %Hp0

post:WB: &V pB: 76 = 38 o4 RrH 2 ? %Hy0

Average : 575 % RH !‘)S%HQO

Empty Stove Weight (lbs) : /\J,/ : w/ stack & oilseal : Wet:__ =™ Dry: AU 0
Kindling Weight (bs) :  Paper:___1 | Wood :___ 3. |

Preburn Fuel Weight : 2,14 12 4+ 120+ 3.0 Total: Wi
Kindling & Preburn Fuel Weight (wood only) (lbs) : Total : 147

Coal Bed WtRange (bs):_ 2.2 -_2.7  Scale:_4Hv0.3 . 399.7
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 : 2 !

Maximum Coal Bed Removal (Ibs) : (( 3U~3 + ZLJ )+2).25=__ 1
pper ower

round down fo nearest tenth

Test Fuel (.75"x 1.5" x 5" spacers ) = pR®) pcs
Dimensions Length in inches No. Pcs Weight in Ibs % of Load
2" x 4" /5 3 Q ( LM’)'Q\
e )3 2 7. 53.8
Test Fuel Weight : /%X Ibs
Estimated Dry Burn Rate : "“q’@b
I—ba L = t ' 70 Cj
‘ (1572 x 7 ) 2 60 = ,965"/ kg / hr
2.2046 300
TIME
. 3 98 s
Estimated BTU’s/hr : 19,140 (o ' = d, '
e s/hr X 100 X DBR “;88 2 BTU's/hr

EPA Default Efficiencies : @@ Cat: 72 Pellet: 78



WOOD STOVE OPERATING DAT_A P_AGE #9 |
Unit : jQ‘"Ol F400 ' Run : ' Date : |\- I/ —OS
FIRE STARTED:__ O155

WARM UP AND PREBURN:
PRIMARY ,,AIR . Set wide open for all warm-up / preburn fuel charges. Then set to

|
V lo at start of preburn.
SECONDARY AIR : /\),/7‘9 CAT BYPASS: AL /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 = Sm sec.
TEST:

DOOR wide open during loading /
PRIMARY AIR : Opened full for first___ & min., then set to run setting of

SECONDARY AIR : A JIA CATBYPASS: N l/ﬁ

FAN:
ON during warm-up ‘ ON during preburn
ONYOFPfirst_ AL~ minutes of test ON @alance of test run
Fan speed set at _/NO FAN B

WOOD DATA: KINDLING: A mix of the grades listed below:

min. 28 sec.

"

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 : N // A BRAND : __N /A
. [

All Grades WCLB rules:
WARM UP INFORMATION: _
All pre-burn / warm up fuel pieces were either I (D or I l inches.

1st warm up / pre-burn fuel chargeﬁ ( /2- / Ibs.) added at oK (

,. N

2nd warm up / pre-burn fuel charge ( ) Z) L{ Ibs.) addedat_ () ™
3rd warm up / pre-burn fuel charge (! 3 lbs) addedat [/QO
4th warm up / pre-burn fuel charge ( 3.0 lbs) addedat /235

5th warm up / pre-burn fuel charge ( Ibs.) added at




#10

TEST DATA SHEET

Unit;jah)l }{L/OD Run: _ J | Date:”‘””ds‘
Room Temperature : (o4 °F  Correction Factor : 95
Uncorrected Values are corrected for room temperature :  Yes No_v/
Time Test Fuel moisture reading taken : |04
Calibration Checks : X S N_ 12.0_{2: 2 220220
pc#| Dimen. Use TOP BOTTOM SIDE Average

Uncor. | Cor. Uncor. | Cor. Uncor. | Cor. Corrected
T | 2% | K [ /4. y|/ga [0 | | g |/£5]| 1S 100D
2
3
4 | 2548 | P oy (928 |22 |22 [42.8y |237] 23300
§ [ 248 | P |rpror 193] 14.0]203] 9.0 (203 | 20133
6 | 248 | P16y |203] 190|203 | 4pl203] 20300
7T | 2% [ P | 14.5 200 | 20205 [20.5 |226 | 32163
8 | 2'x4"x8' | P | ' B3 or
9
10
My’ |1 | 9.9 209 |19.5]%09 |I9.8" |209 | =20 %oc
12 i T | 195 [209 2060 | 468 | Y )R
13 ) T | 205 (23.) | 220237 [2ab |27 | *2.500
W dxd x| T | 19.5]209 [145 [209]j4.5 |209]| 202«
19 ” — [ 14K 209 1§85 (209 [2p.0 ALY | 2106}
16 | ' )07 (ron
17
18
19 s
20 | Spacers | T |&).& |23.) [429) (237 (22,0 [237( 2% Ser
Key for Use : K=Kindling P = Pretest Fuel T = Test Fuel '

KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % 15 100 % Alurs. . % 2).520 %
Wet Moisture % : /2. 1ha % 19,079 % i Do YRR
To obtain Wet from Dry : 1?801;/: D[:VWRZ:?;;Q = % Moisture, Wet Basis

Acceptable Ranges : 16 - 20 % wet: 19 - 25 % dry (17.5 - 22.5 on Meter Uncor. reading) at 70°



GAS DATA SHEET #12

WEIGHT; 277.7 pATE: (|- 1] -0F
uniT: Jotol FH00 RUN: | PAGE: | OF 2
TIME |SCALE| FUEL|DROP] V. | CO: | V. 0: V. cO |STATIC] SO:
0 _maz|uag |12 — | 23059 | Sey| M. | 0By G5 |"035 Hoo
>lins|i2o] .4 | 1333 | 618|170 |.o50] .5) |m036]| 525
1o —z<|4n.3iv.lb| .2 | .00 1.6 | us| 187 | 020 |, 2y |T03) Yo
5 U225 ) o] 1 || 8T | ozd| a5 |~o30] Hes
10 —Z U o[22 | > oM | 1.9 737185 | oa) | Y2 |T028 | Yes
25— |99 x| ) 087 2. | 7228 | ova | so [~ox1 ] YsO
30 Sy ol o~ oo | XS | 0] 1 | Leeo| L) |TozS| 4SO
S ol sl 2 | nz [ 2.8 | Gso| 122 ]| 068 | .9 |Toes| HIS
2| U.2| 1 | 2 g2z | 3 | | [To | Lo | s [hezs| HSO
ZalUN. 61 D] D 80| 7.0 | 520 13 | 07Y | .15 |T03) | HTIE
so_—<|yn.Yljo.7| . b | . YSG| 1L | -356| 8.9 | 045 | Y |ToHb| 350
55 75| Yog.7 | J0.0 g9 | 130 |.339] 85 | .ea | .29 [Couwg] 250
SUBTOTAL I KRANK ' T 23 *hhhk whRNK *kkkk KRANK KhRKK WhkkhK -»‘38—] *hAk
7ol Hogalg.2 | .8 | 589 (M7 .24 C.) 004 | oS |ToSA| Bow
5 | Uo83 8.1 .6 | .oy 12633383 | as | 10 |[To5)] 22
=l Yo77[ 8o | & | mes|iad] .3 82| o7 | 18 |Toso]| 3Isu
Y —Zd Yo 2.5 S5 ] sed] iG] .| 8.0 | oou| o7 |[Zo50] 2s0
=067 Jof 5| .52 M3 258 .5 ] 00| .03 [T0SO| B3SO
25— luot ] (.5 5| . g9o] 12.5] .189] 2.2 | voz | o4 [Fosi| 325
A —SlHoga| C.o| S | He6| 1) | 3ol Go | 90t | 07 |Toso| 32S
o) YoSa| S G| o | w2l ng | 392] 88 | vos| oL |Tosn| %25
12 —Jwouq] S22 1.y T uas]| 20 | 299 26 | oot | o7 [Toso| 225
I—5lHous| H & Y | w8122 .290] 85 | .oob | o0 [-ouq]| 325
12— Youa| Y [ Y 1.385] 9.6 | u3z| /09 | 039 | 35 |mon] 350
I Jol 4o2-B[ Y. | B | By | oo |.yug | 1B os2] .82 [Feun [ 350
SUBTOTAL *dkkk kkk ke FRKk KK Kk kkk *kkhk dkkkk dkk ik *hkhk khkkk -—I SQ(a kkkkk
2—o<|bw. 5] 3.8 ] .3 |.254]89 | M49[ 13 o6 ]| s [Zous|[ 375
/ safHo3 A 3.5 ] 3 | 393 RG | NS 0.5 oo | 72 [Toyy| 7S
' 5|29 2.2 B | .23u3| 8.6 | -4SB S | o070 | .9 [Fouwz | 375
ool Ho2 7 3o L | 35 8% |.Usy | 1Y ObY | 6 |70y | 7S
/ slHo2. 9] 2.7 .3 | .359( 90 |.948] no | cose] g7 o250
’ olHa 2l 25| 2 | 299 24 |.500| n.5 | o8| .8 [Tour | 375
Be—s|402.0] 2.3 X | 250 | (.3 | . 530[ 133 | J20 | f.20 | oo | oo
19— ol 2.0 2 | 233 5.8 [ guaq[ 128 [ 124 | 1.24 o237 | Yzs
K—clbol | 1G] .2 |29z () [.89s| 139 [0z | rod [Loze] Y25
u"s Zol Hol. 5| 1. & . ) « 25, (o.\—l . 550 )3‘8 . 06 ) L2 [mo3y | 27s
2|0l 1 | ] 97 Y9 |, 589 M8 | o e o] boo
2 LM HO’:S ’:Qp . A7y L',L' .580 .S 90 .80 |~o33 | uso
SUBTOTAL *kkkw *kkkk LE 5 2.3 *khk%k *hkkk ****i: *dkdkdek v vle o e de dedekkd & , H..]q et dk
TOTAL Fedkdkkk e dekdek *ekkkk whkkk Fdkdekk *kkkk ****.'* kkkkk Khkkdk ~ /, H(o)‘ khdkkdk




GAS DATA SHEET #12

WEIGHT: 99,7 pDATE: /-7 0F
UNIT: JotuC  FYHoO RUN:. /  PAGE: A OF 2
TIME |SCALE| FUEL |[DROP| V. 2 | V. 0: V. CO |STATIC] SO:
B don2| 15 | .) -ipa | v |58 ma =g [ 139 [me3e ] H2S
185 —5o| YotV | 1. H{ | ) 8¢ | 4 | g8 MY | i3S | .35 |To3r | HS50
19—z Yoro| 1.2 | .| 207 5] s v | 189 | 1,89 [T o3 | HRD
155 Hoo | 12,1 | .eoe| S50 | 849 BG| 9 | 154 |03 | HSO
200 — 5| Yo0.8 | 1.1 | | 2 | 5.7 |54 138 | 1ad | .39 [Te3 | Wa2S
25 —oltoo7| 1o | 1 |-223] 561 551 138 | 22| 1.38 | "o30 | LZS
210 <] Hoo | .9 ) Bo T NGt 5.7 55] )5'8 129 129 |~030 H50
1S —75| Yoo | .9 & 2| 5y %N A R IV I.ho | 030 | 4SO
20—l Yoo 5| .S | ) oS | 5 | 568 M | iuG | rue [To3o | Hso
zis—=3.y0.5| .8 | & 1m0 53 ) s MM g | 127 |Terg | HSO
e —1glvo. | ,7 | .I A9 | 42 | .sas] wd | s7 | 1.5 |meeg | HSo
5ol | .7 | & | a9 [ 9.8 L.eagl ms | a9 | puq |“ee8 | ¥So
SUBTOTAL kkkkk hkkk *kkkk *hkkk hkkkhk *hkkk *kkkk *khkk *hkhkk o . 3@ L2 241
242 =Tgl Hoo.3 | L N 190G [ Y7 S| M | g | ru Jeag] YUSO
25— 10003 6 | o [|.1862] 46 | 90| M| 791 [ 141 7028 | 45
288 ol oo x| .S | . J | oud | s 1N ae | ) vG [Toan | Ys
255 0002 5 | & | 92| w2 [ . SS90l 98] o [ )70 [meze|] 75
200—Nyoo. 1| Y | ) |39 Hs | 539150 929 | (.29 |Foze| HIS
25— oo | 4 | e Lo M1 L Gop [ 153 | a9s | 1uS |mo26 | HIS
20— Yoo.0| .3 | .1 | .59 | Yo | . 6oq |53 ]| .1S3 | 153 |Toes| UDS
S Juwel 3 & [ asel 39| 3]s [rsa [Fo2s| s
12999 2 | ] Jes | oyl x5y L ary |34 |toas ) HIS
2—l99.9] .2 | o | due| Y| e iss5 i) [12)0 [—ows| ons
2513999 > | | 190 48 | La5] M9 | g2 | 108 [To24| HIS
| 399.8| | | ) | 6| d42 | Gow| 1S 2] ady [ ruy |[Seas| 475
SUBTOTAL dekkkk dekdkkk Fdk kR kdkkk dkkkk kkkkk kkkkk *hkkk *ekkkk —_ . 3’ O [T3113
22 d6G| g | Jeo| Yo | G IS en | guy |Cers| H7s
2
(o .
]
(G
: -f/m/f
1 H
SUBTOTAL *ekkkk kkkkdk dekkdk Kk kkkkk *****,. hkkdhk deddk ki dehkhk - , (7c’ e) . kkkkk
TOTAL *kkdk ok dodke ke ke dedekk kkkkk kkkkk *kkkk *kkkk *kkkk dede ke deke 1 . '(’ *kkkdk
oS D
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ZERO / SPAN CHECK DATA SHEET #15-1

pate: | 1= ) =05 Analyte: CO, (15-1)

Unit _Q:D‘h)‘ FHoo Run #: /

Zero Cyl. # i-ém@/ %1\ Conc.:  0.00% CO; Cyl. Press. : _/S&¢O _PS|
Certified by : AR LI QU DE Date : O4-19-04

Span Cyl. # : 00~ 411,277 conc.: |2.50 % cCO. Cyl. Press.: J(2.5 ps)
Certified by : AR LIQLUDE Date: )~ /- OS5

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 % CO; =+ .056%CO;
") ime: J220 . G o
PRE RUN Audit: by : o Time: _/¢€VY Temp: O °F
AUDIT RESULTS
Point Expected Response - Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO '
00.0 | .000 | 000 | 5 | ooo| .oiZ o1 | Loug
SPANL ap.o | 80w | 1050] 50 5|55 12,65 50 | boo
POST RUN Audit : by : __ ¥ Time: 920 Temp:__ 72 °F
AUDIT RESULTS
Point Expected Response Actual Response + Conc.
i Meter DVM % Meter DVM % Difference A %
ZERO| 00.0 .000 00.0 ]
0.0 | .003 |, 087 007 B8
SPAN < - —
se0. | LS00 (4RO Y9s | H9s | 12 Yo ~ 100 oo

* 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 #15-2

Analyte : O, (15-2)
Run #: f

0.00 % Oz

Date : ”" ) i' Og
onit: Jotol F400

Zero Cyl. #: ,UQXJBC_ 3‘& Conc. :
Certified by : AL R LU\ DE

Cyl. Press. : SS{O PSI

Date : OZYI - / Q'OL)L

Span Cyl. #: (‘,(L ~ 41,27

Analyzer : Make : TELEDYNE
Range: 0-25.0 % O2

Cone.: 12,50 %0, Oy.Press.: (L5 psl

Date : //’ (- 05
SN : 37400
Analyzer Output: 0-1.0 v.

Certified by : AR U%Mldb;r
odel :

320 A

Flow: 1.5 SCFH

EPA Span Value =25.0% O,
EPA Control Limits = + 2.5% of 25.0 % O
Method 28 A = + .2 % of 256.0% O,

t 0.625 % Oz
t .05%0;

Measured by : Rotameter

\.,}} -
PRE RUN Audit: by : *% Time: /220 Temp: GE S F
AUDIT RESULTS
Point Expected Response Actual Response + Conc.

i Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000' 00.0 0.0 .DO{ . 03O , 020 ‘ ”(‘%
SPAN — , —

125D |.500 | 125D | 12,5 | -s00| 1. s3% | 033 [\ ISZ
POST RUN Audit: by : __ Y Time: 7¢O Temp: /2 _ °F
AUDIT RESULTS
Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 / : -

0 000 00.0 oo.o | oot 055 o855 220
SPAN ”
Iﬁ‘[@ f—w [2«:@ 12.L | 6503 )2, 0 0

+ 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 #15-3

Date : ”" ” -05 Analyte: CO (15-3)

unit: Jotol  F400 Run#:__|

Zero Cyl. #:: ALITAC. 3-h  conc.:  0.00% CO Cyl. Press. : /SO0 Ps|
Certified by : MIBF) Date : O‘J‘l[‘”/ 9’0/7/’

o

spancyl #: _(L-41G2)  cone.: | 499 %co cyi Press.: /L2 psl

Certified by : AIR UQUITE. Date: /{~/*OS

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 110.0 % CO = + 0.25 % CO

Method 28 A = + 2% of 100% CO =+ .02% CO
PRE RUN Audit : by : F;’.‘/ Time: 1220 Temp:_(2% _ °F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
.ZERO | 00.0 .000 00.0 6.6 |.ooo 00D 5 079
SPAN [1a o | &g . Y

9q.9 |.499 | 499 =99 |.499 | H.99 I o

POST RUN Audit:by: YV Time: /970 Temp:_ 72 °F
AUDIT RESULTS '
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 0.0 |.000 O00® 0o® 079
SPAN1 Y49 | 499 | 449 [49.9 | 1199 4.a9 5 o

+ 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: //= [FOS Analyte: SO, (15-4)

unit: _Jotol FHEO Run#: |

Zero Cyl. # : %377%0, g‘lﬂf Conc.: 0.00 ppm SO2 Cyl. Press. : /SE0 _ ps
Certified by : A} R LU RE Date : _O% -] FO4

span Cyl. # : (LA conc.: 290 ppmSO. Cyl Press.:_©°O  ps|
Certified by : AR AW IDE pate: _O1-29-0}

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 SO; = + 62.5 ppm SO

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM PPM Meter | DVM % Difference A %
ZERO
SPAN —
S\0L | .5V | 129051 |50 1L6. 59 | 7130y TLR30
POST RUN Audit : by : _ \V Time: 90 Temp:_ 7%  °F
AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM PPM Meter | DVM % Difference A %
ZERO | 00.0 .000 00.0 - — - - -
0.0 | 005 1n.C3 1.C3% eSS
SPAN
5.6 |.Sl6 1220 574 |91 | jp8d.os] ~ g9 | .37

+ 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

onit: Jotol FHOO  Run: / oate: JI- [ - 05
Thermocouple Check:_é . (ﬂ 4 y )
TIC #1 F TIC#13 F
TIC#2 - °F Tic#14__ L2 G °F
TIC#3 L2 ___°F TiIc#15___ S °F
TIC#4 $8.2 °F TIc#16____L'1YE °F
TIC#5 564 °F Tc#17___ b °F
TIC#6 SGY °F TIc#18____LG6J °F
TIC#7 S6Y °F TiIc#19____ S Z oF
TIC#8 S, °F TIC # 20 — __°F
TIC#9 — °F TIC # 21 — o5
TIC #10 ~— °F TIC#22 — ap
TIC # 11 sS40 ¢ °F T/C # 23 — oF
TIC # 12 (027 __F TIC # 24 = oF

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

ZERO’Z»C’ °F Adito O O °F ZzERO_-9 _°F Difference_i 0495 %
SPAN_Z2wY. 3 °F  Adj. to 2090 OF  SPAN_2000. 3 °F Difference__»© | %

Thermocouple Readout Pretest Linearity Check:
0 =_0.©O < 200 =200 o 400 =4000 o

600 =(000 °F g0 =907 oF 1000 =G99% oF
1200 = 11498 °F 1400 =123996 o 1600 =(599.( °F

1800 =1097 oF 2000 =2000.0°F

Sample Train Leak Check Pre _X Post _ X
C-gas Train Leak Check Pre __7 Post __ X
SO, Train Leak Check - Pre _ Y Post __X
Static Gauge Zero Check Pre _X Post _ X
Scale Check Pre: 1.7 =497 = Jo. o

Post: H0% L= 39, = /0.0
Stack Cleaned Prior to Test Run : YES & NO







TABLE 1 -—--- RAW DATA

CLIENT : Jotul TEST No. : 2
MODEL: F400 DATE: 14-Nov-05
TIME METER DELTA METER PERCENT PERCENT SO2
READING H TEMP. CO CO2 COCENTR.
(MIN.) (CF) (IN. H20) (DEG. F) (%) (%) PPM
0 255.500 0.150 89 0.25 8.70 450
5 257.000 0.300 89 0.46 3.20 325
10 259.120 0.190 90 0.47 1.70 400
15 260.850 0.170 90 0.52 1.80 425
20 262.478 0.170 90 0.59 2.00 425
25 264.107 0.150 90 0.66 2.20 450
30 265.644 0.150 90 0.89 2.40 450
35 267.182 0.170 90 0.79 3.40 425
40 268.811 0.140 90 0.83 2.70 475
45 270.268 0.170 90 0.77 5.00 425
50 271.896 0.220 90 0.33 14.30 375
55 273.741 0.220 90 0.76 8.40 375
60 275.586 0.220 90 0.63 7.10 375
65 277.430 0.200 90 0.63 6.80 400
70 279.158 0.250 90 0.37 9.90 350
75 281.133 0.250 90 0.45 8.90 350
80 283.108 0.250 90 0.47 9.20 350
85 285.083 0.250 90 0.31 9.20 350
90 287.059 0.300 - 90 0.18 10.00 325
95 289.185 0.300 90 0.13 10.40 325
100 291.312 0.300 90 0.09 10.40 325
105 293.438 0.300 90 0.11 10.50 325
110 295.565 0.300 90 0.09 10.80 325
115 297.691 0.300 90 0.11 10.30 325
120 299.818 0.260 90 0.21 9.20 350
125 301.791 0.260 90 0.25 9.30 350
130 303.765 0.260 90 0.29 8.80 350
135 305.739 0.220 90 0.51 8.40 375
140 307.581 0.220 90 0.56 8.50 375
145 309.424 0.220 90 0.45 8.70 375
150 311.266 0.220 90 0.48 7.30 375
155 313.109 0.220 90 0.55 7.00 375
160 314.951 0.170 90 0.61 7.00 425
165 316.577 0.170 90 0.48 7.30 425
170 318.204 0.200 90 0.69 6.80 400

175 319.931 0.170 90 0.93 5.80 425



180
185
190
195
200
205
210
215
220
225
230
235

321.557
323.182
324.807
326.432
327.967
329.502
331.037
332.572
334.107
335.642
337177

0.170
0.170
0.170
0.150
0.150
0.150
0.150
0.150
0.150
0.150
0.150

90
90
90
90
90
90
90
90
90
90
90

0.90
0.92
0.99
1.08
1.08
1.10
0.91
0.94
0.96
0.99
1.02

5.60
5.60
5.60
5.40
5.50
5.40
5.00
4.90
4.90
4.80
4.80

425
425
425
450
450
450
450
450
450
450
450



TABLE 2---RAW DATA

CLIENT : Jotul TEST No. 2

MODEL: F400 DATE: 14-Nov-05

METER CAL. Wt. WOOD

FACTOR (Y) ------- 0.972 BURNED(LB, ------- 12.7 Lbs
BAROMETRIC WET,FUEL

PRESS.(Pb) ------- 30.49 in Hg MOISTURE 9 ------- 18.461 %
LEAK RATE Wit. PART.

POST (Lp) -———-- 0.008 cfm COLLECTED ------- 1.096 g
WATER METER

VOL. (Vi¢c) - 118.5 Ml VOLUME Vm --=---- 81.667 mcf
TEST HC MOLE

TIME (MIN) =~ -—--—- 230 min FRACTION = - 0.0132



TABLE 3 -—--- FIELD DATA AVERAGES

CLIENT : Jotul

MODEL: F400

TEST No. 2

DATE: 14-Nov-05

e e e e e e e e e e e vk ek ek e e e e s b e ke vk ek ek ek ik ek ke ke ke e de ok ek e vk ek ke ke ke ke ko ok ke ke ok ek vk Rk ke ke k k k ke ke ki ok ke ke ke ke ke kkdkodkkokok

AVG DELTA

H 0.21 in H20
AVG METER
TEMP. Tm - 90 deg F
AVG PPM

Yo7 2 — 396  PPM

AVG PRCNT
(o7o J— 0.59
AVG PRCNT
COZ 6.83
AVG BAL
CO2/CO — 11.55

%

%

%



TABLE 4 ----- CALCULATIONS

CLIENT : Jotul TEST No. 2
MODEL: F400 DATE: 14-Nov-05
STD SAMPLE STACK GAS
VOL. Vm(std) d) ------ 77.72 dscf FLOW Qsd = ----—-- 504.933 dscf/Hr
&
8.42 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(s td) ----- 5.578 scf CONCTRT.C 8 -=---- 0.0141 g/dscf
PRCNT PARTC.EMISS.
MSTR Bws = - 6.70 % RATE E =~ - 712 g/Hr
BURN MOLES OF GAS
RATE BR - 1.23 Kg/Hr PER Lb WOOD Nt ---- 0.49 Lb-mole/Lb
CO EMISSION PART.EMISS.
RATE - 99.98 g/Hr RATE - 5.81 g/Kgdry
& fuel

81.62 g/Kgdry
fuel



TABLE 5 ----- PROPORTIONAL RATE VARIATION
CLIENT : Jotul TEST No. : 2
MODEL: F400 DATE: 14-Nov-05

TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti vVm PR AVERAGE
5 643.4 98 100
10 656.3 100
15 658.4 100
20 658.3 100
25 658.7 100
30 658.0 100
35 658.5 100
40 658.7 100
45 658.4 100
50 658.3 100
55 658.4 100
60 658.4 100
65 658.0 100
70 657.7 100
75 657.8 100
80 657.8 100
85 657.8 100
90 658.1 100
95 657.6 - 100
100 657.9 100
105 657.6 100
110 657.9 100
115 657.6 100
120 657.9 100
125 657.2 100
130 657.5 100
135 657.5 100
140 657.3 100
145 657.6 100
150 657.3 100
155 657.6 100
160 657.3 100
165 657.5 100
170 657.9 100
175 657.3 100
180 657.5 100




185
190
195
200
205
210
215
220
225
230
235

657.1
657.1
657.1
657.2
657.2
657.2
657.2
657.2
657.2
657.2

100
100
100
100
100
100
100
100
100
100



COMPUTER INPUT DATA SHEET #1
cient: __Jdotol North Amen ca Inc
Address: __ S~ Huotcherson, Dpjve

Gorhany ., ANNE  O403Y | i ’123/ ‘

Phone: 207~ S4 1= L2 Fax: 1= 2070~ S9- L3 212
RunNo.. 2 Date of Test; |/} - 14 - o5 Burn Rate:_L &2
Model No.: FH OO (] min Mmin-tzs [ fan ‘
Stove Type: E] Cat ﬂNon Cat D Pellet [:] 1.25-1.9 D max [:] insert |
Dry Gas Meter Y Factor: bcn 2 Post Leak Rate: _‘O_OS’_ cfm Time:__:»)-_ZQ__min.

(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)
Dry Gas Meter Volume: 81. 667 cf

(00.000) (Data Sheet #2)
Stack Flow: 8.859 dscfm A H: 2o in. H.0

(00.000) (Data Sheet #2) _ : (.000) (Data Sheet #2)
Maximum Vac.: 3 O Barometric Pressure: 20.49 in. Hg

(0.0) (Data Sheet #2) . (00.00) (Data Sheet #2)
H20 Captured: 7 ’ % S g
Front Half Catch % Of Total: Lf Z 3 ' % Total Particulate Catch: / .09 (9 O g

(00.0) (Data Sheet #6) (0.0000) (Data Sheet #6) __
Flue Gas Moisture: ©.7 001 %

(00.000) (Data Sheet #7)

Particulate Emission: M 2" R 7 gr/dscf
(0.0000) (Data Sheet #7)

Relative Humidity: 25 % RH  Ambient Moisture: ).0S % H,0
(00.0) (Data Sheet #8) » (0.00) (Data Sheet #8)

Preburn Fuel Wt.: b 7 . Ibs. Coal Bed Wt.: 3 .0 lbs. Test Fuel Wt.;_/ 2.7 Ibs.
(00.0) (Data Sheet #8) (00.0) (Data sheet #8) -(00.0) (Data sheet #8)

Heat Output (EPA Default): M01.3 BTU/hr

(00,000.0) (Data Sheet #8)

Kindling Fuel % Moisture (wet):__!)- /90 % Pretest Fuel % Moisture (wet):_/C -4 9 o
(00.000) (Data Sheet #10) (00.000) (Data Sheet #10) _

\
|
}
(00.0) (Data Sheet #3)
|
|

Test Fuel % Moisture (dry):__22. (10 % Test Fuel % Moisture (wet):__/ 9. Hl| o
(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: —.oY L’ in. H.0
(+/-.000) (Data Sheet #12)
" . 1 3 ° .- LIQ\ D
Average Ambient Temperature: F  Stove Temperature Change: °F
(00) (Data Sheet #14) (+/- 000.0) (Data Sheet #14)
“Took Stoet 2 V3D A\)__cf3 Meder TTemp < 550

End 2 )30



METER BOX DATA SHEET PAGE # 2 Page: 1 of 2

uNIT: Jotol FH0O RUN : 2 DATE : |1~ (¥-05%

Meter Box: > H Y Factor: 917

Leak checks: __ LS " Hg @_0Oll cfm "Hg @ cfm
6 v IS "Hg @_008 cfm : " Hg @ cfm

nject SO* @ 100 co/min.  Nozzle: Probe @ 3/8" od Initial Volume:_/ +50<y

ROTO: PRESS: | | Y SAMPLING RATIO: 72§ T BP: 305, Hlp

METER SAMPLE STACK DELTA | METER| SO2 |ROTO |PUMP
MIN | TIME READING MDCF DSCFM H TEMP PPM | TEMP | VACC

0 | 13Hp|2%%,550 N L38 [ US | %9 |HS0 | ¥9 | 2D
S| 457|287 000 10,4530 | 39 |25 | 89 3.0
0 2259120 [754. 10 [R.W633 |19 | 9o |[Ho0 |90 |20
151 g5 2L0. 350 [2LO.350 |32 | N1 | o [H25 (90 |20

20 [y | 262 4% |26 NNE S 126 | 1] | 90 |425|90 |20

251 ns| 26y 107 |24, o .U S | Qo [HSe |40 |20

139 /0205 HY|ZLS Y| TG | 5 | 90 [450 ]G0 |2.0

¥ /g 200152 |27 182 Fat |47 | 90 |925 |90 |20

01 250 26821 | 26831l [0 |04 | 90 |45 |90 |20

4510 251 270.206% | 270,268 [Fa2L | x| 9o |H2S |90 |20

01 35271840 [271.%96(9.209 |22 |96 |35 |90 |20

| F5[21% 941 [273,79{]9. 209 |22 ] 90 [T 90 |3D
ROTO PRESS: | [ ¥ TOTALS:[\10, 504y [ 2,20 | 1013 BP.-30. 48

% [qqo | 105,580 [215.5% 9. 215 |22 | 90 215 90 |70

18] 45|27 430 [227.4930(3. U39 |20 | Go [H00 |9 [2.0

] 92|219.158 [279.15% 19373 [, 28 (90 [R50 (90 |30

1] 85281132 [281:133 9.1 [.25 | 40 [Asn |90 |20

1 /500[ 283, 108 [23>.108 [9.87D [ .25 [40 [ 350|906 |20
B 08 235, o8> 285, 08319913 |25 9o 350 |90 |20

191 /0287059 287,059 [lo.u%> .30 | 90 [325 (G0 |20

B 15289195 | 1289. 185 [I0.(33 | .30 |90 [325 [Go |20

M o[ 2a1.312 791,312 [ 1033 |30 | 90 325 | 90 |Zo

1051 251297, 438 |293. 4938 [ 10.0L33 | .30 | 90 | 325 |90 | 2o

{19 35(295. 565 [295. 505 10.033 | .30 | 90 [325 |90 [z o

[ 35[297-CaT 297 Al 1035 |30 |90 |315 | 90 |20
| TOTALS:) ). pip 3,22 [joR0> [MAXVACC =

- [TOTALCuFt. TOTALS 221, L,S1S. 92 | 2158 |AVG. BP:




S| 225

METER BOX DATA SHEET PAGE # 2

Pagef

2 of

DATE: /- (4- 08

.

UNIT: Sotol Fuo RUN: L
Meter Box: SH Y Factor: AIT
Leak checks: IS "Hg @ _-_Q!L_cfm "Hg @ cfm
, IS " Hg @998 cfm "Hg @ cfm
Inject SO2 @ 100 co/min,  Nozzle : Probe @ /8" od  Initial Volume: [.50D
ROTO: PRESS: | 4 SAMPLING RATIO: /5 : BP: 300,56
METER SAMPLE STACK DELTA [METER| S0O2 [ROTO PUMP
_MIN TIME READING MDCF DSCFM H TEMP PPM | TEMP | VACC
20[[540 244 818 (299, 518 |90 | 2lo] U |350190 | .0
125 yg [3p( a9l 301791 |9.880 | 2k 90 [3s0 (90 |20
0| 56| 303,165 | 303, 105 9.8%0 | 2o | 90 350 |90 10
W 55305, 759 |305.134[ 9.2zl |1z |90 |315 [do |20
[ [oo |30 S% 1 |30 58] |zl | 22|90 |D1S |90 |20
W 5 |af. 42y |3 Hzd 9.2zl | 22|99 395 |90 |20
80 5 B 1. Ll |3l 2L69. 22! | 2L | G0 395 |90 |20
| 5 315,109 |313, 109]|9.22! |22 |90 |3]5 Go | 20
80 7, 304951 314,951 [2.130 [T | G0 1425|990 |20
®6 25 3L, 5711 316,513,130 | 41| 90 |H25 | G0 |26
0| 35 319, 204 |318.204 [FL4S | 2o | T | Hoo go | 2.0
75 =5|319.031 |319.93! [F136 [, | 90425 |90 |20
ROTO PRESS: ' ‘-;). TOTALS: 109, —lqg 2\5(] 10O BP.: 30,52,
B[ ILIo| BLl 557 |32.55F|%.142 | .1 | 9o |425| 90 |Co
8| 45 [323. gz |323. 182 |%. 142 |.17 | €0 |H2S |Fe |20
W[ o5 (324 9670 324 30F [ 14T [.1D | 40 |H2S |90 [ Zo
| 45 (320, 432 Db MNBT|1.434 |15 |90 | 4Sol To |20
20 900|322 907 |322.9¢7 |1.684 | 1S | 9o |Hs0] 9o |20
205, - 1379.90z |29, 502 7.L%4 | 15| 9o |450 | Y0 2.0
20 1o [R3(.0%7] | 331037 | 7689 | .15 | 90 |4s0 |90 |20
215 5332, 5772 [332.572| T-L89 | S | 90 4SO [ 9o | T2
201 75(3%¢. 07 [A3% 107F [ 2089 | 15| 90 | 95090 |4
751335, 042 [33s, w2 |1 6ia | (15 | 90 | Y50 | Go 2D
20| 35(33). 1717|3572 177 | 2L8a | 1S [ G0 [450]| 90 |20
281 35 $5.938 | (7 {4990 | | | | &
T TOTALS] (a4, 13| 4-30 | 2o10 [WAXVACCE _[3 0 ) Y p,
TOTALCUR ] B, L+ = TOTALS M6 386, 4,72 | {228 AVG.BR o9
26 o i
N ..‘g 89" (550D



PARTICULATE CATCH / MOISTURE DATA SHEET # 3
oate: | 1-14-05

UNIT: _F o0 RUN :

SCALE |  WEIGHT
SCALE CHECK| LEVEL ZEROED 20509 | SAS.D
INITIAL : / / [ 590.0 g S%.ﬁ
FINAL : v J 885.0 g RLRESD
IMPINGER #1 #2 #3 Y
FINAL WT BIENY. 537."/ %2 |94,
INITIAL WT L\ ) <309 yg3. e q25.2
NET WT GRAMS | [ O 'Lg. S '{ZI" 5 7. \o 2444

totaLcatcH: | 18S  GRAMS H0
FRQNT HALF
7 BEAKER i# Al
FILTER # AAF DESC. ACETONE
FNALWT g |/ 01 S FINALWT g | {0) 1S5 1S
NTIALWT g | LbdS INTIALWT g | [Q [ O34 |
NETWTg | «2H4710 NET WT g o (1Y
voL pesc.mi  /OD
BACK HALF

FtERs | SO0
FNALWTg | A5l
NTIALWT g | » 3398
NeTwTg | < (LY
BEAKER # 27 _ 24 20
DESC. ACETONE _| METHCHLOR H,0 H,O
ANALWT g | [0, (ot 90] 05. 7892|104, 5125|167, 4775
INTIALWT g /06 37135 [0S . 147175 ID% Y9495()077 358
NETWTg | <2455 oqzd L% 1170 | L2238 )
voL DEsC mi] SOV 75 /SO L50 3co




FILTER TARE WEIGHTS DATA SHEET #4-1
Date :q” 205

Into Dessicator : =
Manufacturer S& S Grade: #25 Glass FrontSize: 11cm Lot No.: ?-L-qu—l
Back Size: 82cm Lot No.: BL a4y (32

Time /5 /9

oare. 3-19-05" oy Clp pateF2D"OS |ay.Ln) pate: BY:
FILTER FIRST SECOND . THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME

) F |4k %25 | L\lAg v 1820
232 F (WL 08U | LIZD v |12

L | YS Q% | (LYY I

W E ] LIBL 0%2% | L L300 | )5

3 F| s Y 0330 | LSET | sy

% £ .0 033/ | +LWwY /| jx2b

3) Fl LbL? D332 | LLLS v 1528

3% £ LLAL 0833 | \LLIS |24

39 F | 6b4d? 033 | \LLdl .| Jp3e

4o F| L 0835 (LLY o] (33
A p | 340 OB | (BY0O | )1%33

2B | 2362 0830 | (33 -] )83Y

33 p 1338 % o%39| 339) j43s

39 p ] .3390 vEdo| 3392 12%,

35 A | 33067 0841 | ~33CY 4| 3]

3L.AH 1. 3373 QFYZ| 333 /| )Y

378 | 2403 o®842] 3yole | /BYp

3®H | 3297 a¥%d] 3398 | 1%y

396 | 4ed |08YS] \34YoD 592

Yo | 13405 0549e 3400 1994

Checked by: }Z%// Date: [0 - ¢ 22 Time: )3 00

BALANCE ROOM ENVIRONMENTAL CONDITIONS

DATE TIME BY WB DB | % RH
A4 | 08lo [ ch [ o | 7494
920 | 15w [ Ca| 6l [ 77 [89




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator: Date : 9/12/2005 Time : 1000 By : C{?p
DATE: /0~ [~2005 BY:qo_ DATE: J0* 2- 2004 BY:CJ |DATE:
BEAKER FIRST SECOND THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
26 |lol. 034y 135 []o1.03Y { |18y
27 |10k, 373% 13, |10, D3S .| 842
28 |IpSy 74719 1)&3) [0S 7493 - | 18495
29 lipy. 45 49 1838 |10 Ys4s - | IBHY
30 [lo7, 3537 18639 [ID).3SRe - | J§YS
31 |95, 54947 B9 95,8490, - | 1%9%
32 |(p7 o4 B 1591 ] 100.3WHB - | (847
33 |Ibt, 2y [1sY2 [oL N 1q L | jEYE
34 10 YLtq 11813 [1ob Nu1d 4| 1EY
35 L. ss8Y | 874 |, 5sRY | [¥5/
36 (94. 4559 | /&4 |94, MS0L0 1 | IBS2Z
37 /66 599§ | 8% | |bb. ool 4 | 7853
38 |96.29 Y YT | %, 2495 - 1559
39 197, 1246/ 1949 | 97, 13WE |, |I8sy
40 oG, T 1879 |job, YLEL. | &SE
41 |IDS. {4 %52 (S0 | /o5, 4§97 - | 1859
42 |pd. LLR7 185/) [lo4, LLEB . 1402
43 |01 58 |B3Z [ [07 354 - 1903
44 |lo7. =0T | 14331077841 . | /90y
45 94.9359 1554 | 94 3o - | 19408
46 |10k, o LY | /955 |1Db. 09 LB v | [0
47 107 o309 | /ase [ 167, 03b3 . | 194)
48 |91, 1483 /857 | 90 1480 - | 19069
49 0%, 356 1858 |08, 355 - |10
50 |90, S307 |[1%w0 |96, 5307 | 1911
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY WB DB | % RH
/0~ | 1530 | Do G [ 4 7] |Checked by: /v
(o2 | 1830 O}&é 5y | L9 | 4/ i{ate: 10-1%- 05
me. “ij.Js
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\% " S~ 2 "
()| eSO ASLA LA\ A | 2280 21| 95 Lk Lol I o°Lo| S| O%
) T
QAUNM_UO,CL,, AN\N‘FW@IC_W)& <80 | W17 hels ho Qwu Qo600 | S/ @uﬁ
9 e
DI UN gi-l] €68C S| 1| Liq]] 2620 S| 7A | <seo|a-i| B¢
3 Mo
VL QU LA QR I™Y "G YUD[ QSO (AT EBVY O] o [eso [2-t] (€
A . ] / )
M| bk C\:wf Sis1 01 /_3& P8 V-~ir| Bisi ol | W] 2oto|zi-y| N
g | swi | e1eQ WP Ag | swil |slea| TwbleM 1 Ag | swiy | ereqg TEE Ag [owil | eeQ |#109e08
jo : obed . :31lva INNY , : LINN
| SO hiH| Z 291

S1HOIIM LNVLSNOD : €-¥ # 133HS Viva SAOLSAOOM




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
: cale: SN:
e 07/15/05 Through /020 2005 Satorius A 1205 37010004
100 m . D

v:;‘)ggt wlggght w;igm welgh% Tech Dite Tims Burlyb % RH
99.99% qQ %%¢h 9594 0a9of | (0715 [daw | 1% | Q6
299997 1999% | l.ocoo (000 | e |01/11 250 | 7% | 16
[b0.0ap|  degm| 9797 | .0req | We-lotho o] T Yi
|00.0000 AN Loo| oo | B |29 (2100 | I8 | Y
ANl 4.a978 CA%9 Hopo | 84 07y | 7220 a8 | YL
0.0co(|  \D., 00D L. O oD | & [oyr [lsis | A& | Y9
VAFE| 0,00 A499% Joop | |23 | 0600| )9 | K7
M| 1oom|  \oow| (0o [01/z8] 1210 72| 49
JOB\ Y OOD JO 0c0p | |, 090) 0998 Ao L |F% Y 13
/oo.0000 | 9,999 | I | 019 kw  19-7 PG5S T2 |47
99,9999 | |0, Dow |, [.o00] | | [voo cad V- [nvw | I8 |43
A9.9949 | /D.o00o0 ) | .94%99 | 0999 | <) |94 |0%9s| 78 Y3
92.99%1, | 9.9999 [ L0600 | 11000 |eaw) |94 [16,80 | 25 | 48
94,949 2. 2244 | [, o000 | 04| 20 |91 1300 K [HY
89.9997] | 200000 | 0000 | 09K | ln’ |G- 12| Aza| ) | 9%
CiQ“’i‘HS 1O LYo | 9999 L0999 ey |93 094s| Y |47
999996 | o . oo°f | 9994 | .0999 [&o [Gd[190 [ 72 [ Yb
99.99973F [ . ol |/ cool L0999 e [9-(S0315] 2S5 148
99.49, [/0.00vo | /. 0ooo Jloca |0 |9 [0955| V6 g9
Qa,8%99 (/0. 00of | 9499 L0999 e [Q- {7 [ 1200 [, '
949997 1992999 | -. 9999 [, 099% G0 [9-13 [IH30 [ 73 [ 47
[00. 0004 [10.0002 /0000 L0999 e M9 0% 74 | 4y
(60 0oV |0 vooo | fOODO ¢ Loob en 19201901777 149
oo oeo | Ip.00eo | hoooO | o948 |aW  [Q.zi /L] )8 (4L
/o oo Q| /16 oo | v 06 , 0999 b~ 1922 1420 | 7C g

/00.000Y [[0. 000> | | oo | 0993 [AR [9-23| 3w ]| 72 9
99.999% [lo.copo( | /-9900 0999 ~ Vo-/4 11330 | 74 4%
190 00ve [/0 0006 | [fbova | 10997 -z 11830 | &4 |97
(00000 | /0, ©00 ( 9998 | LoaR %{»} 0-8 | 0340 | 74 | LF
99, 9959% [I0. 000} | [ pooo L 0199 /0-G [09%0| 771 | 97
99, 949% 1o . wwot. | 999G | L1000 w-5 [I34o| 75 |95
(00. 0006 |(fo,000Z. | .A899 \ 0497 10-t6 [1330 | L 4%
99959 |10 6oco | . .oon) « /000 (0~7 1020 | 71T |46
Qa,449% [/0. 000Z | 9999 . Joco Ol [fo~(Z [Ivoo | 94 | 4¥
loo, 000 /0 .boo( | ) oooo 20997 10N w1320 | 70 |43
94.2499 | 76,0000 | 1 000| 9T 1O [p- (A 100 | 70 [¢%
bo.0ovg | 0. 000] | (9999 0999 T (18 [JHA0 | 72 4G
q%.44497 | 4.94499 Ts 5000 - 1008 C’f{,,l (0-20 | oo | 771 | 49

{




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
IEates Scale: Model SN:
From  /0~2 |- 2005 Through Sartorius A120 S 37010004
100 10 1 100 m — [ D
welggt weigght weight weighg Tech Date Time Burls;) % RH

94949 29949 | fovoo |, 0%9 o~2) [ oo | 4 | 4
Joo-oves | o . 6ool | hooso 40999 ez | Wag | 78 | 94
99,993 [/o.cooo | +3%9% 09998 B |w-23 1130 [ 79 |49
99.999L | Jo 0000 | G448 ,06G67 | ¥V [o-24| 9w | 77 | B2
160. 0000 | [0. 0063 | 1.0000 0999 v o193 76 1499
99.999 | 10 -220l 9999 0997 v [/o-26]% so| To | 98
9Qq. 9998 | /0 .0oo00 .9999 0998 v jo-27 | 82 | 7S | H7
4a. 9496 10 .0003 ] «0O00) 0999 Wy j0-28 | jous| LG | Y77
G4.9999] /0. 000 { /10000 dooo |0y lo2d [Boo | s | YY
94,3448 [/0.0003 | Joowe | 10499 [Ch [Ip-30 /145 | 2 |47,
9%.9999 | lo-©000 0.999% | ,0998 v io-21 [G00]| 78 |4
loo. ooo| 10 -0000 0.99%7 ,[ooqy W |- |osso| 7S | H2A
G2.9990 | 9.9998 19998 .099¢ Wy | -2 |oers | 722 | H9
Q9.996(, | /0. 0oov ). 000y L0998 b | 11-3 (rves | 73 |96
99.9997 | /0.0000 9949 . . 0999 Vo |-y [hoo | 72 [42
(00,0002 | [0.0000 | Jroo0] v 1006 |y |Ul-s5 (105 | G | 9Y
d9.9998 | Ju.voo] /0000 0999 Vv 11-7 [os30 | 75 | 4/
GG. 9998 | /o .oovo | 9998 0999 | ¥v [1-9 [nn | 70 | &3
/100 -000) | JOo.0wd| 9999 1000 W n-1a [ rove | 23 | uyg
49.9%49 | jo.oPof | 9999 [ .099% C&%’" 112 oo bt 199
(B0 000 | | |h.0b0D | [.0006D 10999 A 63 | W3 | Y (Y7
A9%9 | 0.ooco | howe [ voaaq [GK W15 1500 | 72 | 44
-100,0002; 10 - 0000 . 9999 0999 W 10 o8y 70 [ o9
Joo .0003 | )b, povo | [.000D .0994 Chy |1k [ A3 72 | 46
jo- oot | 0. 000 | [.002 ] (1000 __[G4, 1198 (100 | 7z Y%
/00 . 00073 | |0.000] | . 9999 0989 [C -20(too| (6% | 4)
[o0.000Y | |0 000 | /. 0OOO JJooo” Q[ [ 1o | = |44
(0. o002 [ 10,6002 | A4%% | 0948 [CB  [iFzz 130 | 7f [de
qq»qqc’ﬁ 10.0000 | ].o000 . 099 C'}\ J1.15 | Joop ggq qj}
loo-000 A | [p. OO » 9999 . 0999 VU [Nz 1230 | 72 |97




BLANK PROCESSING DATA SHEET # 5

uniT: FHOO

RUN : Z DATE

BLANKS DONE :

JO- )] - 2055

) -14- 05

BEAKER

A

B

C

200 ml
ACETONE

75 ml DICHLOR

200 ml WATER

FISHER OPTIMA
LOT # 02235

FISHER OPTIMA
LOT # 03594/

DWNA , Thc
arklernes

D"SH i Nﬂ.

FINAL WEIGHT

108 . 900%

10G. 377

10(,, 9770

TARE WEIGHT

10%.8995

106, 3060

10,96 4S

NET WEIGHT

, 0013

, 0O |

y OO0 75

TARE BEAKERS INTO DESC : TIME : 1900 DATE: /0-72- 2005
DATE : /08 BY :Cl> DATE : {06 BY Ulo DATE : BY :

BEAKER

1STWT

TIME

TIME

3 RD WT

TIME

A

103 399

o0g12 (|

[O'ES is‘ﬁﬁ ) O0)

/

B

(oo, 30657

o>

/

C

[0l 3elols )IOOZ

10l 90642

-
04y N

/00, %‘/f o003

J

FINAL BEAKERS INTO DESC : TIME :/00Q DATE : /O -§ -0
DATE fo-t0 BY Cl» DATE : /0-1{ BY &) DATE : BY :

BEAKER

1 STWT

TIME

2 ND WT | TIME

3 RD WT

TIME

A

08, 9010

134

(08 . Gec /05

-~

B

16lo, 30s

1349 (

106, 3871\ /106

>

C

100 ST

[ 1350

(b %19 Y10 T

/

TARE QC

FINAL

QC

DATE

TIME | BY wB

DB %

DATE | TIME

BY

wWB DB %

[0S

e&9o| oy | | Y |4

|D-lo| [330

o

\/’ 70|48

(0- (o

ABo| Cp |

1[4

Jo-1 {020

0o

NI (Y

)

[

/




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

<0

UNIT :

RUN : Z DATE : }/"/ 4- 08

Blank Audit by CW 10- 14 2008

BLANK CALCULATIONS
Acetone : , 0013 g+__ 200 ml = 00006 T
Dicholoromethane : , o 1] g+__ 75 ml = » QO00IS
Distilled Water : L0025 gL 200 mi= . QOOOI3
FRONT HALF CATCH
FLTERS: 4720 4. , (.0000 g) = » 34700
Total Catch # of Filters Blank Value / Filter
.obﬂ_,
BEAKERS : . II’—)L’I g- 100 (.OQOOO:)' q)= n ll,b:)‘
Total Catch ml Acetone Blank Value / ml Acetone
TOTAL FRONT HALF CATCH \ 4 Uf}"]—
BACK HALF CATCH
FILTERS : G g- / (.0000 g) = 1 GY
Total Catch # of Filters Blank Value / Filter
BEAKERS : - woolY
Acetone : * 1455 g- 200 ( LO0oYo q)= . 244 l
Total Catch ml Acetone  Blank Value / ml Acetone
oo
Extract: + O 20 4. 75  (.0000IS ). , 0409
Total Catch ml Dichloromethane  Blank Value / Dichloromethane
HC L |
Water : -7—34% g- 00 (LOPOOI3 4= °130q
Total Catch ml Water Blank Value / Water
TOTAL BACK HALF CATCH : ® (93 7’3
TOTAL CATCH : [. 0900
% FRONT HALF : 42,3

g/ml
g/ml
g/ml
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TEST DATA SHEET # 8

uniT - Aotol Fyoo RUN:._ % oate: I~ 14-05
Test Chamber Air Velomty Start : @ Stop @ Avg.: ¢

Wet Bulb / Dry Bulb
Pre : WB : (.DD DB: 77
Post:WB:S/) DB:/7L/

. 3b % RH_[1] % Ho0

3Y % RH/O % H0

Average : 35 % RH ) oS % H20

Empty Stove Welght Ibs) N / A w/ stack & oil seal : Wet :__—— Dry: 39 (-' ﬂ

Kindling Weight (Ibs) : Paper : Y’ Wood : 2.0
Preburn Fuel Weight : \1\-9 + 14\0 T /6,3 +3.5 Total : 45, v
Kindling & Preburn Fuel Weight (wood only) (Ibs) Total : 4, V
Coal Bed Wt Range (bs);__ =3+ | - 2.4 scale: 400 .0 . 29,5
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 0
Maximum Coal Bed Removal (bs): (2 _+ 20 y.2)25=_ F
Upper Lower round down to nearest tenth
Test Fuel (75"x1.5"x 5"spacers)=___ 20 ~ pcs
Dimensions Length in inches No. Pcs Weight in |bs % of Load
2" % 4" /3 3 5‘») L{L}‘q
4 x4 i~ 2 1.o 55,1

Test Fuel Weight : \,1.,} Ibs

Estimated Dry Burn Rate :

) “io | 60 <
207 T il ) . L2725 gim
: A30
TIME
Estimated BTU'sir: 19,140 x —S2= L2725 _ )q 13 gruen

X
100 DBR

EPA Default Efficiencies : @c@ Cat: 72 Pellet: 78

2285 = 129
A&86= lol




WOOD STOVE OPERATING DATA PAGE #9
Unit : JD"O F400 Run: & 7. Date: 1\-1 \‘ -0S

FIRE STARTED:__(JD0D

WARM UP AND PREBURN:
PRIMARY AIR : Set wide open for all warm-up / preburn fuel charges. Then set to

V B at start of preburn.
SECONDARY AIR: ___A) /7‘3 CATBYPASS: A\ ’/!74

CHARCOAL BED PREPARATION
Raked and leveled prior to each warm-up / preburn charge. At 1 '/, min. prior to loading

last fuel, raked and leveled. In stove 25 sec.
TEST:
DOOR wide open during loading (ZS min. 55 sec. I W
PRIMARY AIR : Opened full for first = min., then set to run setting of 8
SECONDARY AIR : NIA CATBYPASS : __Al ,/{*\
FAN:

ON @' during warm-up ON during preburn
ON flrst AL~ minutes of test ON Ff)alance of test run
Fan speed set at _INO FAN )

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 or better s. grn D fir

4x4 Packwood # 2 or better s. grn D fir
PELLET FUEL MANUFACTURER : N // A BRAND: __ AN ,/74

All Grades WCLB rules:
WARM UP INFORMATION:
All pre-burn / warm up fuel pieces were either ’ (D or ‘ rL inches.

1st warm up / pre-burn fuel charge  ( 2.2 Ibs.) addedat_ Q%12

2nd warm up / pre-burn fuel charge ( H~O‘ Ibs.) added at 013

3rd warm up / pre-burn fuel charge ( [5. } lbs.) added at Z03 >

4th warm up / pre-burn fuel charge ( 3.5 Ibs.) added at IZL/O

5th warm up / pre-burn fuel charge ( Ibs.) added at



TEST DATA SHEET #10

Room Temperature : &f\ °F Correction Factor : _<0

g‘No v

Uncorrected Values are corrected for room temperature :  Yes

Time Test Fuel moisture reading taken : / DHS o
V. qo0 2% 200 42D

Calibration Checks : X VA

pc#| Dimen. | Use TOP___| BOTTOM SIDE Average
Uncor. | Cor. | Uncor. | Cor. | Uncor. | Cor. Corrected

T [ 2w [ K20 [12.8 [ WS [12.2]12.0 [I2.8 | 12,00

- .

3

4 | 28 | P 910 |22s5|Bs |wa ks Rog | 2433

5 | 2'x4"xg8' | P lgLO a2 H&o | R[50 |14.2 /4. 200

6 | 248 | P [750 |24 |200 |20 |208 |220 | 2].L0O

728 | P g5 a8 | 50 (192 [ 180 [ 192 | |9 4Ho0

TP - | | s

9

10 o

My |1 oy |24 | 208 |4y |2z 237 [ 23,9

12 " T 2720 | 2R [ 200 |23.7) |22 |23 23.7700

13 i) T |aro [22.5]|2:6 [22.5 |40 [225] 22. 500

W ldxd w3 [T | 190 ]|20.3] 145|209 |{4% [20.9 | 20,700

15 J — |2} | 22.5] 2e¥]220 |20 | TS| 22, 333

16 -] 13,200

17

18

19 .

20 | Spacers T 125 |[23.] 1225 |24.1 | 2279 24/ 123,717

Key for Use : K=Kindling P = Pretest Fuel T = Test Fuel

. KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : 12 *| 20,409 %| 22. 4D %
Wet Moisture % : [\ 1Q0o % )Lo‘qqc\ % (D, 4| %
100 x % Dry Reading e

To obtain Wet from Dry : = % Moisture, Wet Basis

100 + %Dry Reading
Acceptable Ranges : 16 - 20 % wet: 19 - 25 % dry (17.5 - 22.5 on Meter Uncor. reading) at 70°



GAS DATA SHEET #12 |
weieHT: o+ 3 paTE: (|- 1] 0T
unit: Jotol  F4o0 RUN: 2. PAGE: | OF |
TIME |SCALE| FUEL|DROP] V. [ CO: | V. 0: V. CO_[STATIC] SO:PFN]
O oGt | — 349 71X+ L4159 [ oM [.25 Podd [4D
a2 23 1028 (372 [v@qd [\ [ oH5T] L d [ odN8 [ANS
io—=lHZ ol U [vZ [.oLA |\ [ U318 | 090 | 4 F o33 | 460
15— 40\ (o] ) [e13[ L8 O3 [I8S [roSt [ SZ [Fo3S |4s
o mol I 1s [ 2 [,03%]20 [ 2k IRT |.05% .59 033|425
25 .S yL 2 |.o86|2. 7 1S |11q | .oLS [l |o32 | YSOo
30— HILS[ ' & 089 124 | (8% [17s |.0o%% | .39 F.odZ |HSo
3¢ = ldil.a 2],z 103534 [.Wi]lele |01 |09 .02y |421S
B do4 (1o |2 Lio¥ |20 W34 [N3 |.632 | D .32 |45
A 0.C a3 [aad [50 [59S00 o1k [ a1 .o3s [425
50 Q ““0" 10.Z 'S =T '4‘3 vZ"”O t.olz- ~032~ '33 '«050 315
55 —55|HAL[ ] .5 [ 334]F.4 [ 4t [T ].095 [ 6 o4 |[3NS
SUBTOTAL **:** I TI1L] Kddkkk *dekdedk Wdedekde *kkkk *kkkk *kdkdkd Kk dekk 745a [T3T L3
o[04 T |+ G | .2%3 1.1 1.52( [15.1 1.0GZ |.0> Foaa| 39S
5 —7s|H0BL| 3 [ [ 270 0,8 | S33[131 | 0L2| L3 Fod7) ] 400
Il —gl408.0[ 8.1 [ L 394 (9.9 [ 420(I0.S [.0d6[.3F FoST] 3s6
. ” ﬁL’D‘?‘Lé 1\1 .L‘ \'5'5’) ?\q ‘45-’ “‘5 ‘qu .L{S’ A‘(ﬁl 350
P o512 [ 13 [ I [ |92 [ 999 (T | o¥6], 97 L o5 [ 350
22—51406 7 LB [ S LA 92 | Hse D [.030 .31 |-l | 3350
40 70“%‘1,1 b> | S VHol 100 1 423 (10 |, 017D A3 '\052 325
|B—5 405, 7(S.%8 .S | . Hivljo.d L Hio[10.3 o2 [ a3 | os3| 325
= d53|s. 4.4 |.a1d]iod | A1 1103 [003 [109 kos2[325
jc2 L/O"I'ﬁ 4.4 15 nL{ZD 0.5 Hop 102 .Olo ,ﬂ -105'§ 325
P—ood >[4 .S [.431]10.8 345 |94 [.o05| .A [.os4 [325
M2—5sliodo 4.0 |3 .41/ 1105 |41y [iod [vow [ 1T Fosd |3ZS
SUBTOTAL Fededrdede Fdkdhk dededekok *:*** -***** Fededkokk ko KR Ik Jeddkok -&lq kkkdk
o935 (3 [.S [.3¢4(9.2 |44 [ld [LozD [. Tl Fos2]350
/ 52133 |.D |.271[(93 |.949|0W3 |.oad [.25 Fos/ [350
o—pl4p24 3.0 [ D 38333 46N | o5 [. 29 F.os( [350
Ss|dotU| 2,713 133794 | 41419 [ oSe | ST Foso?5
Eoo|4ozd (24 [ .3 [ 340[.S | 48|17 _[.055], 5L F.oso | 30s
[R2—pslH01.0({2. 1 [ > |, 34937 [ 46.S (17 [ 09¢]. 45 Fodg [ 375
Be—ol4ola |1y [.B |.292|1.3 [.519 [13.06 [.o47[. 4% F.o4%8 |375 |
1555149015 [ 1L [\ Z [.231 [0 [528[13.3 [.059].55 Fo4L|315 1
J ool 31 |2 .79 10 |.SZE[13.2 [LoGo | . W] F.ovs | 925 J
W2—gglHol I [1.2 |2 [.241 (13 | 519[13.0 |.047|, 48 Fovs | 428 |o%
(oo 1.1 |1 21363 [ 531]13.3 [ oL [ . F.o95 [Hoo ot
13 Hoo| g [+ 2 1,232(5% 1.042]199 [.092 [.93 F.o9y3| 425 |2643

SU BTOTAL Wdkdkd kkkkk *hkhk kkhkk ***-** *hkkk, *kkkk *kdkkk *hkkk 9 -\ S"’ 5' Fdkdekd

TOTAL Fkdkk dkkkk *ededkk *dkkdk Wk w hkkkk Fkdkw *hkkk Khhkd o ’ (’5, Fekkhk
- i




GAS DATA SHEET #12

WEIGHT: pate: _Il-14-05
unT: Jotul FHoO RUN: 2~ PAGE: Z OF
TIME | SCALE[ FUEL [DROP| V. 2 |_V. 0: V. | _CO_[STATIC] SOPFNT]
l g6 | ¥ .2 |.225 (8 [S70[ 4> [.084 [ .90 o4 | 475 |»e
18 —geHo.5 | L | I _|.7225 [54 |54 [143 |.091 |.9Z [.o40 | 425
0 —<5 Yoo |. 5 |.0 223 S |56 [ 142 |.,048 [.99 |.039] 425
@w—a|do. 9] .5 | ¢ L9 (s 157 [1493 |03 [[.0F [.038 ] 4SO
a0 3| Y |,/ |22 SS | SU] )42 [ 107 | 1. o8 . 0371|450
= 400,24 3 |1 [ 2L (8.4 [0 [ 143 | o [ (1o F.037]450
2o 5[40 2 > | |22 (5.0 [599 [wa [odol. 91 F.o3bl4s0
=Yoo [ 2 Vi1 L1449 |.s97[1s.0 |.093].9Y 035 | 4SO
Lo 4‘,17,, " ¢ ' IQLQ q' C‘J’ 'S-q(f ,L"q .095' v C,(-f ‘\0‘55 L/b’O
zldoool. I | /92|43 |.599 [)S0o |. 099 |.49 [.035 |450
ng w3iale [ 4 [\% [4.% [|.599 | 1So].lot [1.0L [o3s |450
7
SUBTOTAL dekkdhk hkkkdk *kkkk *kkkk *kkdk khkkk *kdkk kkkkk whkkkk s ‘/‘f‘, *kkAKk
SUBTOTAL *kkkk Fkk Rk *edkdkk ok *kkkk kkhkkk *dkkkhk dkkkk *hkkk kkkkk kkkkk
2.0L0
SUBTOTAL *kkkk *hkkk Yekdkkk *kkkk *kkkk *****_f *kkdk wkkkk kkkkdk wkkkk
TOTAL khkkk *kkkk kkkkk *hhhEk kkkkk *kkkk ***f* dkkkk kkkkdk " Ol_’g *hkkkk
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ZERO / SPAN CHECK DATA SHEET #15-1

Date : ) |- )4 - 05 Analyte: CO, (15-1)

2

Unit:__J_CJ‘fD‘ FHoo Run # : &

Zoro Gyl #: JLETAC. Z-A Conc.:  000%CO;  Cyl. Press.: 1586 psi
Certified by : AlR LIQUDE Date : O’[‘)L’/CI’OLIL

Span Cyl. # L~ HlL27]  Conc.: |12.50 % co, Cyl.Press.: 1LLS  psi

Certified by : Al R LU iDE Date: )/ - [-OF
Analyzer : Make : HORIBA Model : PIR-2000 SN : 407069

Range : 0-25.0 % CO2 Analyzer Qutput: 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% CO>

+ .05%CO2

PRE RUN Audit:by:C-Wémﬁf%i%\ Time: (205 Temp:_ 1/ _°F
* AUDIT RESULTS

Point Expected Response . Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A%
ZERO | 00.0 .000 00.0 ) i .
oo | 10| (O Lol | oYY
SPAN | - ‘ o :
5.0 | 80w 1250|500 | 560 V2. S0 L 00 | L 0O3L

POST RUN Audit : by : (- I@ ‘ng Time: 1045 Temp: _(s8 °F

AUDIT RESULTS

Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO
00.0 .000 00.0 0.0 .ow | L olI2 o1l o4 &
SPAN _ P = :
5e0. | 300 ||250 day | Mag| 12470 | =vso |-, 118

+ 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 #15-2

Analyte :

2.

0, (15-2)

Date : ”" )4 - Dg
Unit : :S'D‘\’Ql \ﬁqoo Run #:
zerocyl. #: LLBTAC. Zh  conc.:  0.00% O,

Certified by : (AL R L MADE
Span Cyl. #: (‘,(L ~ 411,29

Cyl. Press. : [980

Date : Q/'/ - / Q""OL)L

conc.: 12.50 %0, CylPress.: 1S psi
/l- (- 05

Certified by : A\R UMEE« Date :
Analyzer : Make : TELEDYNE Model : 320 A SN : 37400

Range: 0-25.0 % O2
Flow: 1.5 SCFH

EPA Span Value =25.0 % O,

EPA Control Limits = + 2.5% of 26.0% O, = & 0.625 % O3

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

Method 28 A = + .2 % of 25.0 % O =+ .05% O2
PRE RUN Audit: by :C. Madk%zz ) Time:_[205 Temp: (/" ©F
i
AUDIT RESULTS
Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A%
ZERO | 00.0 .000' 00.0 ©0.0 | o0 LOLS L00S 019
SN2 ED | 500 | 125D |1 ns | S0 | 12,563 oL |,253
POST RUN Audit : by : S, Yy i Time: J4S Temp: 2 °F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 - &
wo [iot| 055 LS55 |29
SPAN 7\ y : e
IL80| .50 [14D| 12w ST | 12.6%9 | 038 | 35D

+ 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

PSI




ZERO / SPAN CHECK DATA SHEET #15-3

Date : ”")L{ = 0% Analyte: CO (15-3)

unit: Jotol  FHo0 Run # X

Zero Cyl. #: LORTAC 3B conc.:  0.00% CO Cyl. Press.: 1§80 psi
Gertified by : _[H R L) QUINE, Date : 041 G-

Span Cyl. # : (L -4]27)  Conc :_L,L{\qff % CO Cyl. Press. : (L2S  ps
Certified by : AR LQUITE. Date: /{~/*OS

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 : _(_»_M‘a;;:«;k“ Time: A0S Temp:_ 1/  °F
AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO| 00.0 | .000 | 00.0 | S
000 O%O |, 0D | oY 604 014
SPAN |1a o -t
9q.q |.499 | 4499|507 | 501 e, 04 O 24S

POST RUN Audit : by C\ Vx?%ﬁivl%ﬁm Time : AL Temp : (98 °F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
zi: 00.0 Tooo 00 [ooo [ ) | 019 | o8 19
4494 |,499 | 4.49 |s0.0 | .Sc0| ¢ Qa8 LS | 075

+ 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: //=1H-0S Analyte: SO, (15-4) t

Unit : -:TD'I“O_I FHoO Run #: <

Zero Cyl. # : ngﬁ%(’, 2”/3{ Conc.: 0.00 ppm SO, Cyl. Press. : 16@ PSI
Certified by : AY R u@ WEE' Date : 04 “/ Q“Olié

Span Cyl. # : C‘»CJ@QJ%*} Conc. : I@O ppm SO2  Cyl. Press. : L"DD PSI
Certified by : AR LAWIDE Date : _QO1-259-O\

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 SO; = + 62.5 ppm SO

PRE RUN Audit: by G (- ! Time: (225 Temp: 1 F
L,
AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM PPM Meter DVM % Difference A %

ZERO[00.0 | 000 | 000 [0 [. 000 | R5ef %59 |, 03y
SPANT &Y 1, S 11290 812 [ s | 1291404 | oo | \LHO

POST RUN Audit : by:C-Zﬁbi% ' 'é;s_ Time: \4S  Temp: L3 °F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
it Meter DVM PPM Meter DVM % Difference A %

ZERO[00.0 | 000 | 00.0 [ 5,0~ 00)| = /(4D |—/ 43~ , Oluky
SPAN Slr(a «5/6 {290 LY -T‘Sl?{ /29%/ L/‘/DO ‘/("/

* 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

uniT: JoTol FYOO  Rrun: A pate: JI-14- 09

17: mocouple i °F TIc#13___SWS °F
TIC#2 - °F TIC#14____Slbb oF
TIC#3 P 4 °F TIc#15____S8.] °F
TIC#4 S3.4 °F TIC # 16 Ll oF
TIC#5 522 °F TIc#17____ AL °F
TIC#6 <14 °F Tc#1s___ S8l °F
TIC#7 520 °F TIC #19 Sy o °F
TIC#8 513 o TIC # 20 — __°F
TIC#9 — °F TIC # 21 — °F
TIC#10 - °F TIC # 22 - °F
TIC # 11 505 °F TIC#23___ — °F
TIC #12 LLE o TIC # 24 — °F

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

ZERO 1 & °F Adito ©O.O °F  ZzERO_A'} °F Difference_. (35 %
SPANIHS S oF Adj. to 2000 OF  sPANG998.2 oF Difference_s 970 4

Thermocouple Readout Pretest Linearity Check:

0 =_0.© °F 200 =200.3 o 400 =_Y00.0 °F
600 =6949 o o0 =199% o 1000 =L °F
1200 =1£997 o 1400 =J399.5 °F 1600 =JS995 °F
1800 =/799.% °F 2000 =000.0°F

Sample Train Leak Check Pre __ X Post _\/
C-gas Train Leak Check Pre . X Post __y/
SO, Train Leak Check . Pre __ X Post _V

Static Gauge Zero Check Pre _ X Post ‘

Scale Check Pre: “00.& — "//0*? = J0.0O
Post : 34‘3.5‘ 4095 = 0.0

Stack Cleaned Prior to Teét Run: YES NO &







TABLE 1 ----- RAW DATA

CLIENT :  jotul TEST No. : 3
MODEL: F400 DATE: 16-Nov-05
TIME METER DELTA METER PERCENT PERCENT SO2
READING H TEMP. CO CO2 COCENTR.
(MIN.) (CF) (IN. H20)  (DEG. F) (%) (%) C
0 338.000 0.150 88 0.82 4.60 425
5 339.500 0.190 88 0.89 5.00 375
10 341.237 0.220 89 0.45 2.30 350
15 343.104 0.190 89 0.49 2.60 375
20 344.847 0.190 89 0.57 2.90 375
25 346.590 0.170 89 0.67 3.00 400
30 348.224 0.190 89 1.09 4.40 375
35 349.967 0.190 89 0.52 10.80 375
40 351.710 0.170 89 0.41 7.70 400
45 353.344 0.190 89 0.75 6.60 375
50 355.087 0.220 89 0.14 12.70 350
55 356.954 0.250 89 0.22 10.40 325
60 358.964 0.250 89 0.09 11.30 325
65 360.975 0.250 89 0.07 12.40 325
70 362.985 0.250 90 0.04 14.60 325
75 365.003 0.250 90 0.03 13.70 325
80 367.021 0.250 90 0.03 14.10 325
85 369.039 0.250 90 0.08 9.90 325
90 371.057 0.250 - 90 0.28 8.50 325
95 373.075 0.250 90 0.31 8.30 325
100 375.092 0.220 90 0.36 7.90 350
105 376.966 0.220 90 0.51 7.60 350
110 378.840 0.220 90 0.42 7.70 350
115 380.714 0.220 90 0.42 7.80 350
120 382.588 0.220 91 0.48 7.70 350
125 384.469 0.220 91 0.63 6.80 350
130 386.350 0.170 91 0.74 6.70 400
135 387.996 0.170 91 0.73 6.90 400
140 389.642 0.170 91 0.69 6.90 400
145 391.288 0.170 91 0.74 6.20 400
150 392.934 0.220 91 0.78 6.10 350
155 394.815 0.220 91 0.78 6.00 350
160 396.696 0.220 91 0.81 5.80 350
165 398.576 0.220 91 0.90 5.60 350
170 400.457 0.220 91 0.78 5.40 350

175 402.338 0.220 91 0.83 5.30 350



180
185
190
195
200

404.219
406.100
407.980
409.861

0.220
0.220
0.220
0.220

91
91
91
91

0.87
0.91
0.95
1.02

5.20
4.90
4.80
4.60

350
350
350
350



TABLE 2---RAW DATA

CLIENT: jotul TEST No. 3
MODEL:  F400 DATE: 16-Nov-05

METER CAL. Wt. WOOD

FACTOR (Y) - 0.972 BURNED(LB ------ 134  Lbs
BAROMETRIC WET,FUEL

PRESS.(Pb) ------- 304 inHg  MOISTURE 9 ---m- 18.421 %
LEAK RATE Wt. PART.

POST (Lp) - 0.001 ¢fm  COLLECTED - 1.5426 g
WATER METER

VOL. (V1C)  =memer 129.6 MI VOLUME Vm ---ex- 71.861 mcf
TEST HC MOLE

TIME (MIN) ~ ------- 195 min FRACTION = ------- 0.0132



TABLE 3 ----- FIELD DATA AVERAGES
CLIENT : jotul TEST No. 3

MODEL: F400 DATE: 16-Nov-05

dede e dedede ke dededededeviededededededededede dedede ke de vk de dededede e dode dededede e dedededededededede viededededededodeodedededeodeodedevie dedededededededeode ek vkokeodedekodeokokeodedeokeokeokeokok

AVG DELTA AVG PRCNT

H e 0.21 in H20 27» S —— 0.56
AVG METER AVG PRCNT
TEMP. Tm e 90 deg F o7e 7 J— 7.29
AVG PPM AVG BAL

sO02 358 PPM Cco2/CO - 13.08

%

%

%



CLIENT: jotul

MODEL: F400

TABLE 4 --—-- CALCULATIONS

e X S R s R S R e e g e e e R R R R R R ]

STD SAMPLE
VOL. Vm(std) d) ------

VOL. WATER
VAPOR Vw(s td) -----

PRCNT
MSTR Bws = -————--

BURN
RATE BR -

CO EMISSION
RATE ————

TEST No.
DATE:
STACK GAS
68.18 dscf FLOW Qsd =~ --—-----
PARTICULATE
6.100 scf CONCTRT.C s -—-—--
PARTC.EMISS.
8.21 % RATE E = ——o
MOLES OF GAS
1.53 Kg/Hr PER Lb WOOD Nt ----
PART.EMISS.
111.91 g/Hr RATE -
&

73.34 g/Kgdry
fuel

3
16-Nov-05
599.434  dscf/Hr
&

9.99 dscf/min
0.0226 g/dscf
13.56 g/Hr

0.46 Lb-mole/Lb

8.89 a/Kgdry
fuel



TABLE 5 ----- PROPORTIONAL RATE VARIATION

CLIENT : jotul TEST No. : 3
MODEL: F400 DATE: 16-Nov-05
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti vVm PR AVERAGE
5 606.9 98 100
10 619.6 100
15 621.1 100
20 621.2 100
25 621.2 100
30 621.2 100
35 621.2 100
40 621.2 100
45 621.2 100
50 621.2 100
95 621.1 100
60 620.9 100
65 621.3 100
70 620.4 100
75 622.3 100
80 622.3 100
85 622.3 100
90 622.3 100
95 622.3 - 100
100 622.0 100
105 622.3 100
110 622.3 100
115 622.3 100
120 621.7 100
125 623.5 100
130 623.5 100
135 623.4 100
140 623.4 100
145 623.4 100
150 623.4 100
155 623.5 100
160 623.5 100
165 623.1 100
170 623.5 100
175 623.5 100

180 623.5 100



185
190
195
200

623.5
623.1
623.5

100
100
100



COMPUTER INPUT DATA SHEET #1
Client: Q&D%“Ui N oftin fqme M cox ) The
Address: __ SS H vtcherson. Deve
Gorhany  IA\NE ~— O4O3Y

Phone:  F 207-54 - L2 Fax:. =207« S9- L3

Run No.: __1_Date of Test: |} - I~ oS Burn Rate: Lﬂ(ﬁ /356

Model No.: FH OO ] min [ min-1.26 []fan

Stove Type: D Cat !g Non Cat D Pellet E1.25-1.9 I:] max |:| insert

Dry Gas Meter Y Factor: bcﬂ 2— Post Leak Rate:&_cfm Time: _ﬂ‘b__min.
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)

Dry Gas Meter Volume: Al %LD ‘ ' cf
(00.000) (Data Sheet #2)

¢ - 12 ,

Stack Flow: q. Lﬂ(i [ dscfm A H: e D in. H.0
(00.000) (Data Sheet #2) , (.000) (Data Sheet #2)

Maximum Vac.: 2 O Barometric Pressure: 3(34 490 in. Hg
(0.0) (Data Sheet #2) ‘ (00.00) (Data Sheet #2)

H20 Captured: 129.G : g
(00.0) (Data Sheet #3)

Front Half Catch % Of Total: 296 % Total Particulate Catch;__/*S" 126 g
(00.0) (Data Sheet #6) (0.0000) (Data Sheet #8) _
Flue Gas Moisture: 8.27) %
(00.000) (Data Sheet #7) ~
Particulate Emission: 2993 gridsce
(0.0000) (Data Sheet #7)

Relative Humidity: 3.5 %RH  Ambient Moisture: ) 0 % H20
(00.0) (Data Sheet #8) (0.00) (Data Sheet #8)

Prebum Fuel Wt (/O Ibs.  Coal Bed Wt:_ A 5 bs.  Test FuelWt: /13-4 bs.
(00.0) (Data Sheet #8) (00.0) (Data sheet #8) .(00.0) (Data sheet #8)

Heat Output (EPA Default): [3H00, B BTU/hr

(00,000.0) (Data Sheet #8)

Kindling Fuel % Moisture (wet): 11029 % Pretest Fuel % Moisture (wet): / 8 150 %
(00.000) (Data Sheet #10) (00.000) (Data Sheet #10)

Test Fuel % Moisture (dry): 22.580 ¢ Test Fuel % Moisture (wet):__/ 8.2l %
(00.000) (Data Sheet #10 [waod stove] or #11 [pellet stove])

Fuel Higher Heating Value (dry): BTU/Ib.
(0000) (Data Sheet #11)

Stack Static Pressure: —. ot in. H,0
(+/-.000) (Data Sheet #12) ,

Average Ambient Temperature: %b °F Stove Temperature Change:__* 8 °F
(00) (Data Sheet #14) (+/- 000.0) (Data Sheet #14)

e Stoet 21155 o preter TTemp < 550
kest End 2 <HD 3



METER BOX DATA SHEET PAGE # 2 Page: 1 _of &
UNIT : Jot01 FHoD RUN: 3 DATE : /- 16 -0F
Meter Box: S H Y Factor:_ 912 |
Leak checks: _ [S "Hg @_'999 cfm | "Hg @ cfm
3z £30 ]S "Hg @_c0v] cfm "Hg @ cfm
Inject SO? @ 100 co/min.  Nozzle: Probe @ 3/8" od Initial Volume:__{,5 0O
ROTO: PRESS: . \’} SAMPLING RATIO: )’l} 1 BP: «30‘ L}O
METER SAMPLE STACK DELTA | METER| SO2 |ROTO |PUMP
MIN [ TIME READING MDCF DSCFM H TEMP PPM | TEMP | VACC
0 11725 | 33%.000 RN39 |5 | RR |42 8% |20
S| 25339500 9224 | 19 [ 8 |375|%4 |20
01 a5 34, 2%7 |34(, 233 ]9.8L5 | .22 |B9 [350 |89 |2D
5] o 3493, oy 3430 | 9.208 |19 [ R9 |15 |89 |20
20 45[3yy, 241 P94 %43 9. 1o% |19 [ B9 |35 (39 [20
25 553406.592 |34L, 590 .32 | 1T | €9 | Y00 |9 |22
0 a5/ 390,727 | 398 L2 | 9,258 |19 | %9 |31s |89 |29
B 200399 a0 3499, 90LF [ 2208 |19 | 8T |35 [ 3% |20
01 551351.,710 [35h 110 1RAA2 | 3| B9 |H00 |39 |20
B0 353, 29¢ (353399 19,108 |19 | B9 | |34 |2
1 )51355.087 [355:08F |9.9.5 |. 12 | 84 |350 | B9 |2.0
51 20(3%50.954 |350L,95¢ |[Jobed | 1S | %9 |3ts |84 |24
ROTO PRESS: TOTALS: ’“;02_} 2‘32 0Ll BP.: 30190'
RS [35%. 9 353,90 | 1061 |25 | 89 325 | %9 [zo
18] 3 [3Lb.as |3Lo a5 |lo.L2q |25 | K9 [325 |9 |20
1 2513,2,485 |3LTL4985 /066525 | A (375 |90 [ 20
B 4 305,003 [3LS.003 |1b. s .25 |90 [3ts |90 |2
801 4913002t DGV 0T 1o s |.25 | 90 325 |9b |30
51 50|39, 039 [3L9.039 | /o.Lixs | .25 | 90 [325 (90 |20
N1 553035 [N oSt ooy | 25| Fo 315 [Gu |20
S 140|213, 075 [313.0675 |lo-Los | .25 ]| 9o [325] G0 | 20
101 e [215. 092 |25 092 9.5%97 .22 [ 90 |350 | 9o |z0
18] Jo |21L. Gl |30 |9 5497|2290 |30 [0 | 2.0
M )5 [38.8% 318,340 9.9 |21 | do |DSo | Qo |20
5| 7p[3g0. 1Y [380.7114 |9.541 .22 | 9p |3S0| 90 [z
TOTALS: )'Z"frli.,(p 233 10'73 MAX VACC =
TOTAL Cu Ft. TOTALS: 235'25} $,720 27‘4‘/' AVG. BP:




METER BOX DATA SHEET PAGE # 2
Sokol

UNIT :

400

>

_RUN :

Meter Box:

SH

Leak checks:

/S

" Hg @100 cfm

/S

" Hg @_t¢®! cfm

Inject SO2 @ 100 cc/min.

Y Factor: 912

Page:

2on

Nozzle : Probe @ 3/8" od

DATE : JF1b-08

"Hg @ cfm

" Hg @____cfm
Initial Volume:__]» SO

ROTO: PRESS: , |} SAMPLING RATIO: > F 1 BP: 30, 40O

METER SAMPLE STACK DELTA [METER| SO2 [ROTO |PUMP
»MIN TIME READING MDCF DSCFM H TEMP PPM | TEMP | VACC
120[1J25 252, 552 |330.5565% [9.%3%0 |2t |Gl |350]9) [3d©
1251 3,5( 394, Hq | 384 46T | VI3 | .22 aj  |=zo |9 [Ro
30| 3 3810, 350 [980L. 350 B.LoI |7 | a4l |460 |4) |20
B yn| 597 91 [5%1.9%k [B,Lo) [ 1) [al J4oo |At [To
W ys[agq. (L 383, (M2 [3 6ol | 1T | 9) |Hoeo [AT |20
5 <, 30 1.29% |391,28% [$.600 | U] | Q1 |Hoo |91 |20
50| 58]397 o3¢ (292,934 [9.8%0 |.22 | 4[ |350 |4l |20
185 /500|394, §15 [394: Q15 [9.%33¢ | .22 | 9] |350 |41 |20
180 %290, Wl |396. LS6 [9. %30 [.22 | 9] 350 |9t |20
65| jo [39% .5 70 | 398,57 [9830 |.2Z | 9 |350 | 9] [¢0
0| /5 | oo, 45 7 |400.45 7 |9.%30 |.z2 | %) |3s0 (4l |Z0
75| Z0(402.338 |42 33 % |9.93%0 | 7L | 4] [350 [4] |2
ROTOPRESS: |3 TOTALS||[3, 044 [2.44 [1092| BP 30.40
801528 o, 219|404 219 [4.830 | &2 | al D50 | 9t |Zo
185 21066, Joo |H40L:i100 |9.830 |22 | 91 |3s0 |9 (20
0] 2 4p7. 930 [407.980 |9.3%0 | .22 | 4 |50 |91 [20
195 /o 409 Bl |H0A, ) |9 930 | 22 [ al 3504l (20
:’2 45 39.7320 | %% |3

(523 [33 | 1456

210
215
220
225
230
2 337 51]2.52 |30

| TOTALS: 9o |MAXVACC= [2
TOTALCuFt | 7], R (o | TOTALS|q (a1 |21 | 550 [AVG.BP: 36 iy




PARTICULATE CATCH / MOISTURE DATA SHEET # 3

uniT: PO RUN:_—= DATE :_J - 1-05
SCALE |  WEIGHT

scALE cHECK| LEVEL ZEROED 205.0g | R9S .0
INITIAL : V. v 590.0 5r0 O
FINAL : v / 88509 | 8335 .9
IMPINGER # 1 #2 # 3 #4
FINAL WT SN §8&5.0 | 494.% 1.4
INITIAL WT (o142 S8 | HE3>.) KS8 e
NETWT GRAMS | /02.9 5.9 2./ /5.8

TOTALCATCH: 129.&  GRAMS H20

FRONT HALF
BEAKER # 51
FLTER# | B9 F DESC. ACETONE
FINALWTg | /0170 FINALWTg | 95.6549 A
INTIALWT g | + bLHb INITIALWT g | 95. 5490
NETWTg 524 NETWTg | -l052
voL DEsc.ml 10D
BACK HALF

rter# | 4B
FINALWTg | - 5596
INTIALWT g | + 2403
NET WT g A9
BEAKER # LYs AD 3 3
DESC. ACETONE | METHCHLOR H,0 H,0
FINALWT g | /08.2909 | Jol 263 | [o. 5792 | G¢.L903
INTIALWT g | [07.8¢43 | 10). 1019 | joG.HL 25 | 96,5584
NETWTg 520 0975 170 A519 A48y
voL.pescm| |75 75 1= )10 1 &30 Y




Into Dessicator :

FILTER TARE WEIGHTS DATA SHEET #4-1
Date :q' 2~-05

Time /9 /5

By : Lo & \

\
Manufacturer S& S Grade: # 25 Glass FrontSize: 11cm_ Lot No.: (%-BqZ-I
Back Size: 8.2cm Lot No.: B4 o4y 32

pate. J-19-05 BY:C?P DATE 2D OS BY:£+)  |DATE: BY:
FILTER FIRST SECOND THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
2) F | L4k b3 | L LA v |18
32 ¢ [T 08U | LD v |Ig2)
vy L | GIHS RE | L,1d) A IsD
3 F | LI 0823 | L L230 /|52y
25 F | bs gy 0830 | . LSET /| Sy
3 7| 102 0%3/ [ L GwY /| Jx2b
3) Fl \Lbb? D832 |, LLLS v 1523
% £, LLAGL 0333 | \LLIAS - |]824
G Fl L uLdD 0839 | ,LLdle .| 330
4o Fl L 0835 L | /3%
A p | 3907 OR6 | 3900 |gyn
Y2 B | A36L o83 | ARG -] )33Y
33 A |\ 33D 0839 .339) 835
39 p 3390 vgdo| 3392 | 18%
25 AH| D362 O8N | A BRCY -] /YY)
.p| . 3373 OF49Z| 3313 /| 5
378 | 2403 oB42] vl ‘] /SYp
3RA | 397 adid| 3398 | 14|
NE | iod GEYS| 34D (5492
“Yof [ V3405 D844 24900 194
Checked by: )Z’%/,r Date: [ - ¢~ ?,: Time: 300
BALANCE ROOM ENVIRONMENTAL CONDITIONS }
DATE TIME BY WB DB % RH |
a-14__| 0%lo | &b | &b | 77| 97 \
%20 | 15w [ Ca>| Y [ 77 [89 ‘



BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator: Date : 9/12/2005 Time : 1000 By : C-@p
DATE: /O~ [~2008 BY:(dn _ |DATE: [0 2-200% |BY. > |DATE:_
BEAKER FIRST SECOND ) THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
26 |fol. 03 4Y 1535 |Jot.o39 [ ~| 184
27 10, 3738 1L |01l D35 .| 1842
28 |IpbSy 1479 | )&37) |10S 7493 . | 1895
29  {py. 4549 1838 [loY 4Ys4ys . | IBY
30 |07, 3537 [1839 [ID).3S%e - | §YS
31 (95,5945 B9 95,5490, - [ (%%
32 1073048 189 |167.BWHB . | (54
33 ot 2y 1gY2 |IDL N IY L | 89
34 [106 Y19 1843 1100, NLLs o | gE
35 L. ss8Y | 874 O, ssRY | 185/
36 [94. 4559 | /8% |94, 4SLb - | 1852
37 166, 599% [8%% | |0l ool « | 7453
38 [9,.299/ J8Y) | %, 2495 - |155Y
39 9, 1246/ 15499 1 g7, 1B3LE , | 1&Sy
40 ok, 119 [1879) |jol, HLEL | |4SE
41 |IbS. 4s52 | [8S0 [ /o5, 4%97 - | 1859
42 |]pt. Llbg? 1%5) |04, LLEB . |1qo2
43 || s H | B2 [0 354 - 1903
44 |0 0T | 133 1071897 L | /avd
45 |94.9359 /65 | 99 PR - [ 1408
46 |10k, o LY | 2955 [1pb. 09 LR v | [90L
47 (07 03LY | /BSC | 167, 0363 . [ (90)
48 |91 1483y | /8357 [ 92 7480 - 1909
49  [10%.356L |)956 |08, 355& .~ |I910
50 |9, S307 |[1%wo |90, 5307 | 191]
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY WwB DB | % RH
/0~ { 130 | D] G | Y {77 |Checkelby: [y
[o=2 | 1830 u&x sF | [L9 | 47 [Pate: T jo-qa-0s
Time: |9 ys

J 1

28Y1:

o

frdn oo
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LR 9 VO o000y | G213 9 A 2L 2 BT I IR
uo|ssag uoissag
HY% ad Ag swi| a)eq | Buybiom HY% ad Ag awi | ojeg | Buybiom
P SNOLLIGNOO TVINIWNONIANT NOOY VIS
\ k01 24| aArsS VU hizi [l laas:| | |
Ul an |-l o5as: | PP " TaCS| YO0 L] &€ 359000 o] Tk
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
: . . : : SN:

From 07/ 15/05 Through /9 ~20~ 2095 Samtorus A 1205 37010004
v:%oggt &g%t wli&mt wgic:t'l!t’ Tech | Date { Time B[)u?b v Ri
a9 P9 %, qaeA | 9994 095 f | W [07/15 [0 | 7% [ 96
299997 19998 | l.oowo 000 | e |01 K50 | 7Z | YL
[00:0ap| Hepm| 9999 7 | YWe-lolpo oo | 7% | Y
100.0000 G LLoon| oo | B |p74) (200 | 7K | YL
AN 4.97% 2H99 Lopo | &4 ey [ z220] a8 | b
10D .Ctof 10, 00D L. 0L Ao | 8 [oysy [lsis | A& | M9

“ 97 [0, 0o A99% N0op | B-|0/23 | 060n| )9 | Y9
A1 10000 oo | 0o ozl 1210] 7% ] 49

JOD. 0000 | JO 0000 | ,020] | 0098 |0 |36 |83 |9 | §3

/0O . 00D 9. Clq‘lg 199 % qu%(ﬂ LY Q-7 10955 |72 y?
99.999% | ]0. Oow | . [000] | | [voo ) -5 1w | 18 145

A9.9994 (0. 000l | .99%4 | 0999 | cu) [Q-4 [69Y9s| 75 | Y3

94999l | 9.9949 [ 1. 000Q | 11000 (e 1310 (16,30 25 | 4§

99,994 22949 | [ poeo | 0499 [ o)) 9=t 13on] R [Hy

09.9997) | L0.0000 | |, 0000 | \0Q9R [/w [G-j2] A2 4 [ 9%

99,9998 | 10. 000 | | 19999 [ 0999 [y [ 93] s[4 |47
4.9996 | o o) | 9999 | 0999 |&o |G 1900 [ 77 [ 4b

99.99973 [0 0l |2 oool | .0999 ) |94S [ 00S] 7S | U3

qq\qqqu /O, 000 /1 (0]@[¢]e] /oo g o Q’fU 6938 ()(ﬂ 4

Qa.5%¢ [to.0ool | 9999 L0998 1€ (97 |1200 [t S

99.9997 99999 [ . 99489 | .099% [0 [9-19 N30 [ 3 | 47

[00.0004 [10.0002 | [/, 0000 0998 &) K9 0% ] 74 | 4y

(o0, 0ovy |/0vvoo | JOOOO | ,Loos ny 1920 | [900 |77 |44

b0, oeo | |D.0ed | |, 0000 098 lewW [Q.zr 1Lz ] 3 YL

/00 oo Q| /6 ooo | | couG v 0999 b~ 922 1420 70 [ ¢

/00 000y |[0.000> | [, oove |, 0993 [TR_[9-23 [PEeo| 72 | 4L

99.999% [Jo.coo( | /-9900 L0999 gg /o-1 1330 | 74 |4)

00 0006 |/ .©00e | [ (bouo 0999 -2 1830 &9 |47

(00.000| |0, ©0o0 { 918 | .0ah %;, [0-8 (0840 | 74 | «F

99, 959% [I0. 000 | [.cooo L0499 o=t [09%0| 77 |47

99, 949% 10 .« \?Fcqu' o000 Q?L -5 1340 1 Yy

(00.0c0s |[o,000Z | Q499 \ 06497 10-t6 1330 | L[4

99999 |10 0000 | /.06 « (00O % (0~/1 | 1020 | 17 |4k

Q4,4444 [/0. conZ | .9999 . [00o Un [#o~(Z [ (000 | TH | 4¥

[0o,000] /0 w00/ | ) oooo 0997 10N (w13 ]i02e| 76 | 3

99.9994 |70, 0000 | 1 000] 9T Op p- (102 | 70 | 4%

bo.cooO |10, 000 | Q949 L0999 (0-15 [ 540 | 12 14,

A9.494477 1 4,499 |1+ 0000 -1 000 % 0-20 [1oco | 77 | 49

{




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Eates Scale: Model SN:
From _/0~2 - 2005 Through Sartorius A120S 37010004
100 10 1 100 m —
weiggt weigght weight weighg Tech Date Time BDurI);J % RH
14949 (%2999 [ Joooo |04 [T [b~2) o | Y | 44
lo-coos [0 000l | hoooo | 40999  |Cfp [1002e [W3a | 78 | 46
19, N8 [ /o. oo | 9998 w39 q 1A 23113014 [d9
99. 999 | Jo-co00 | G948 0697 |¥h -2y 90s | 77 | 2
160 0000 | |0 0063 ). 0000 0999 Vo 01 33| L [ H9
99.999] | 10 200 3999 0997 e J/0-26|9 so| To | 98
91]. 9998 | /00000 .9999 0998 Ky 10-27 | 825 | 7 |47
44 9996 | lo.0003 ] +0Q0) 10999 Wy 10-28 | lowus| LR |Y7T
44,9999 /0. 000 | /0000 v 1000 Oy 1029 (oo | s |yy
O4.9949% /0. 0003 | 7.p0000 0499 [C D-30 | 145 | 77 |42
95.9999 | Jo-0000 | 0.999% | ,0998 | Jo-31 | 990 | 785 |44
100. 000\ 10 -0000 0.9997 , [00g W [ 1)-1 | pBsp| 7S | HA
44.9996 | 9.9998 956 8 .099¢ iy -2 |oeis | 72 | HY
Q9.998(, | /0.0000 | 1 000y L6958 o | 1-3 |rve2s | 73 (40
99.9997 | /0.0000 . 9999 . 0999 Vo |-y [noo | 72 gz
(00,0002 | (00006 | [iooo] v 1006 |y -5 1015 | ] | 9Y
99.9998 | Ju.vo0 | /0000 0999 W -9 Joess0 | 75 |4/
GG 9998 | /o .oovo - 93998 0999 Ve 171-9 [y 20 | U3
/100 . QOOl Jo . Qo] .qc?99 L1000 W 11- 10 | 1040 27 L}7
41.9%49 [ /0.ovef | 9999 v 0398 [cly [H-1Z] 1Hov] LT (Y9
(0000 | | [n.oboD | [.000D V0999 |CHA 143 [ 143s | T4 (47
9949 | 1o.boco | Lhoowo | o994 W15 | ts00 | 72 | 44
Jog 0002 | 10- 0000 . 99499 0999 -1 (o8] 70 |4y
Joo.000S | )0, 0000 | [.oooD 0999 |r (- | 436 72 | 9L
wo- oot | 1. 0002 | J-oee | 1000 Yo 1118 1600 | 97 4§
/09 .00073 | |0.000) | 9999 0989 [, [iFzel/tioo] 03 | 47
[00. 000Y 10000 L | J.000O JJovo QD -2} [ 1itoo | 7 a,]L/
[00. 6L | 10,0007 C\‘V’\“l 044 CA 1Fzz 11630 | M |42
99.99499 [10.0000 | J.o0on .099 1125 [ 1600 | (09 [4F
[oo-000 2 | Ip. 0c0 » 9959 0999 V261330 | 72 |47




BLANK PROCESSING DATA SHEET # 5

o[ Hoo RuN: = pate: -1 05
BLANKS DONE ;_/O~ /] - 2005
BEAKER A B c
200 ml 75 mI DICHLOR | 200 ml WATER
ACETONE
FISHER OPTIMA | FISHER OPTIMA DWNA E"‘
LOT # 023283 | LoT# 0359Y/ Dts"”
FINALWEIGHT 108 .900%  [[0L.3c07 106, 9770
TAREWEIGHT [108.8995 106, 3060L [106L.96L4S
NET WEIGHT L0015 , Dol | ), 0025

TARE BEAKERS INTO DESC : TIME : 1900 DATE: /0-72- 2005

DATE :/0SBY :(J> DATE:/0G BY.O}o DATE : BY :
BEAKER |1 STWT |TIME __ |2NDWT |TIME | 3RD WT | TIME
A |I839%] 0%z (0% %As| soos |~
B |tdbh30s] o> (ol BZZ\/ooZ /
c |10b.9642] 09 1¢ &JOG %‘/5""“5@03 /

—J
FINAL BEAKERS INTO DESC : TIME :/000 DATE: /O -§ - 08"

DATE fo-10 BY Ol DATE : /0-1{ BY €l DATE - BY :
BEAKER |1 STWT |TIME _ |2NDWT | TIME | 3RD WT | TIME
A 03, 9000| 1348 \|[08., %oa’ /(05 o
B |lob.307g 1349 (10{_?33?77 vivo |”
c |t 1350 (o W0 Y0 g | 7
TARE QC FINAL QC
DATE | TIME BY WB DB % DATE | TIME BY WB DB %
[0S | 68| ¢y | | 14 |HY 100|330 e~ | 7| 70| 44
(0- (o] 30| ], \) 11 (47 e-11]t0zo | | N [ |4
¥ /




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

uniT. P e RUN: 9 pate: - 16-©3
Blank Audii by c@i?&. 10-14- 2008
BLANK CALCULATIONS
Acetone : , 0013 g+__ 200 ml = L 0ooosY
Dicholoromethane : , 0o 1] g+__ 75 ml = + QP00I1S
Distilled Water : L0025 9. 200 mi= ., 000OOIS
FRONT HALF CATCH
< -
FILTERS : _+ 252Y g-__| (.0000 g)= 352
Total Catch # of Filters Blank Value / Filter
,0007
=
BEAKERS : -+ /0S™ g-_loo  (0owoF  g)= clods
Total Catch ml Acetone Blank Value / ml Acetone
TOTAL FRONT HALF CATCH ' HS Gﬁ
BACK HALF CATCH
FILTERS : __+ A3 g-_ | (.0000 g) = 1973
Total Catch # of Filters Blank Value / Filter
L
BEAKERS : _ -00 £25
Acetone : _+ 526l g-_175 (00000 ¢ q)= ' H
Total Catch ml Acetone  Blank Value / ml Acetone
oM
Extract: OS5 g- 75 (.000015' q)= .09(,'{
Total Catch ml Dichloromethane  Blank Value / Dichloromethane
,009%
Water: * *H89 4. 230 (\000013 )= V1Y 4,
Total Catch ml Water Blank Value / Water
TOTAL BACK HALF CATCH : / O &5 1
TOTAL CATCH : L5416
% FRONT HALF : 29 (o

g/ml
g/ml
g/ml



(39sp 000°00) (zd) 159} Buunp moys yoeys ebesare = wyosp
(°6 0000°00) (9d) 1S3} Joj yojes ajenoiped jejo} = 6
(O*H 1w 0°000) (gd) 153} Buunp yBned Jojem [e10) = OZH W
(vwl 000) (zd) dnjosqy saaibap vl 1s9) Joj ainjesadwa) Jojow abejaAe = ywl
(O*H .000°) (zd) 1591 10} H e)jop abeioAR = OH .
(6H.00°00) (zd) 153} Buunp ainssaid oujowoseq abesaae = B ,
(sow 000°0) (zd) 1S3} Joj pasn xoq Jajaw Jo (JOJOB) A ) JOIOBS UONDALIOD J9)aW = JOW
_{waoooo00) ______________ (gd) 11 6uunpxoqsjow uopaiind 1e0) oiano fejo)  =WA
000000 | 000000 (PP "gocigd )
y /6 , = (09) (wjpsp ) ‘ = Jy ; 6 pajewns
TR (00) (1 A D (8 ~uns1) U 1 Bpajewns3 (g
00000 (sosp CREVET )
josp | 16 - = (ep'sL) = sO(¥
ebhe (B 92651)
( ggat hlb
0000°00 0000 sp TDQYT I RO) + Jos ST 9 )
(4 -, — £ —
OH% iz 3 = 00} X smg e : Com Soor o) v = msy (¢
0000°00 . .
18 TR =(0HIW T o 77 ) (L0v07) = (Pis)mA(z
0000000 ) (vur o055 )
Josp . = : . =(pis)wA (1
\w W m _ mj otl Ciin'Q S = ¢
.oz tOH.r e (puzip)(vour)(wn |98 <) L)
$o.0 ) \ -31va - -NNY m‘%ﬂmuhw‘ - 1INN

L # 133HS Y1vad SNOLLYIND1VD



TEST DATA SHEET # 8 |

uniT - otol F4o0 RUN: pate: 1~ 1L-05
Test Chamber Air Velocity?tjrﬂt. ' @ Stop m Avg.: ¢
Wet Bulb / Dry Bulb S

Pre : WB . (! DB: 78

i
W
¢

% RH_/\2__% Ho0
Post:WB: >/ pB: 17 = 371  %RHLB %H0

Average : 315 %RH_LO % H2O

~— oy: 2110

Empty Stove Weight (ibs) :_/\J /A wistack & ol seal : Wet :

Kindling Weight (Ibs) : ~ Paper:___» | Wood ;19

Preburn Fuel Weight : Hb t ]3.93 + 1301 +3. Total : Y. |

Kindling & Preburn Fuel Weight (wood only) (Ibs) : Total : L/(g g

Coal Bed Wt Range (Ibs) ;> 2> - 2.7 scale: Hoo B . 399 4+
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 : Q 5

Maximum Coal Bed Removal (Ibs) : (( 3U;p% + L + )+2).25=_ 4 ?'

Lower round down 1o nearest tenth
Test Fuel (.75"x1.5"x5"spacers)=___LO ~ pcs
Dimensions Length in inches No. Pcs Weight in Ibs % of Load
2le4ll /5 3 S/‘g ng,i§
4" x 4" /3 2 FRY 567
Test Fuel Weight: 13- Ibs
Estimated Dry Burn Rate : 8
. - (13,4 x IRY2
134 - (134 x ), _ 80 526 g
2.2046 (45
TIME
Estimated BTU’s/hr : 19,140 x > sz [¥400.B  Brusr
100 DBR
EPA Default Efficiencies : @:@ Cat: 72 Pellet: 78
}.a9 = 1o

/,Ze(«‘ & ;23.?"“



WOOD STOVE OPERATING DATA PAGE #9
Unit : gD"‘Ol F400 Run: 2 DO Dpate: (V- W ~0S

FIRE STARTED: 0705

WARM UP AND PREBURN:
PRIMARY AIR Set wide open for all warm-up / preburn fuel charges. Then set to

S/ at start of preburn.
SECONDARY AR : A)/?q CATBYPASS: N\ //74

CHARCOAL BED PREPARATION :
Raked and leveled prior to each warm-up / preburn charge. At 1 '/, min. prior to loading

last fuel, raked and leveled. Instove 25 sec.
TEST:
DOOR wide open during loading ) min_5 sec.
PRIMARY AIR : Opened full for first = min., then set to run setting of S/L(_o
SECONDARY AIR : A /[ A } CAT BYPASS : ___ A ’/'f'\
FAN:
ON durlng warm-up ON during preburn
ON Dfirst._ AL~ minutes of test ON AQFF hkalance of test run

Fan speed set at _INO FAN
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 or better s. grn D fir
4x4 Packwood # 2 or better s. grn D fir
PELLET FUEL MANUFACTURER : /\)// A BRAND: __ AN /A
[

All Grades WCLB rules:
WARM UP INFORMATION:
All pre-burn / warm up fuel pieces were either I (D or , l inches.

1st warm up / pre-burn fuel charge) ( }{_/ﬁg Ibs.) added at oz

2nd warm up / pre-burn fuel charge ( 3. Ibs.) added at O %SO

3rd warm up / pre-burn fuel charge ( B_" lbs.) addedat /00O
4th warm up/pre_-burn fuel charge ( 5 l Ibs.) added at / /1

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



Unit j‘jh-)‘ ‘f L’/OD

TEST DATA SHEET #10

Room Temperature :
Uncorrected Values are corrected for room temperature : Yes

LA

Run:__ = Date : [E1\o- o5
r Correction Factor : (b
No 14

Time Test Fuel moisture reading taken : JO35
Calibration Checks : X v y_V 120_12.% 220220
pe # Dimen. Use TOP BOTTOM SIDE Average

Uncor. | Cor. Uncor. | Cor. Uncor. | Cor. Corrected
1] 2%4'%8' | K | |19 5|3 |30 |R.E [)2.0 |12.8] (3,300
2
3
4 [ 248 [P )95 (209 [200 214 |90 |203[20. 9L}
5 [ 248 | P | [9p 2063|190 |203] 4D | 203 20,300
6 | 28 | P [o=z0 24 [ 235252 [BS [252] 25,633
7| 248 [ P 12)0 |225| w0 (22.5 | Q1o [22.5 | 22,500
8 2"x4"x8' P " ' 23 . 100
9
10 o
M 3 | | 4.5 [ 209 )9.5 (203 |Hs (204 | 20.700
12 " T A48 1209 [ 25 (204 19,5209 20. 900
B T | S3w|h? [a%e 247|330 |24.7] 24,700
W ldxd x| T |28 (230 [uo 1225518 (230 ]22.900
15 Y 1 | 226 |23 e 237 | Raue 23,9 | 23,700
18 | 17,900
17
18
19
20 | Spacers | T | 235|247 |2%0 247 [ 2 [23.1] &4, 1LY
Key for Use : K = Kindling P = Pretest Fuel T = Test Fuel '

KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : 3. 300 %l 22,175 % 22 590 %
Wet Moisture % : [« 739 % [ ]850 % }%‘L]L, %

To obtain Wet from Dry :

100 x % Dry Reading

100 + %Dry Reading
Acceptable Ranges : 16 - 20 % wet: 19 - 25 % dry (17.5 - 22.5 on Meter Uncor. reading) at 70°

= % Moisture, Wet Basis




GAS DATA SHEET #12

\
' 1
WEIGHT: 399 & pATE: |- lbo-0%
unit: Jotol FH400 RUN:. > PAGE: | OF
TIME |SCALE| FUEL|DROP|] V. | COz | V. O: V. CO [STATIC[ SO:PPM
O —ras|ia2 (13| — gy 1 yG L.Ga| 15 | .02 | .82 [“03%] 4S
ZolW2. 71129 < |99 | S0 595 1.9 | co9% | - 89 |-oNl| 375 |
10— yn [ 1.6l 2 | .080 2,3 | 720131 | wovd | 4S |ToBS] 3swo |
I unan gl . > oy 26| 2|0 fovd | 49 [Foze]| 375
o —<s|ynoin. 2| > | .07 (2.9 1.1 173 §.ose | 57 [7032 | 375
25 —=o|4n)|ng | 3 | 2o |.683] 100 | okt | .67 |703) | Hoo
3 —7=slund | 5 | 1|y | -6 |52 ) 068 | o3 ]|Tez) | 375
2w Uw B 1o | G | U3 | )p.8 | 319] 95 | os) | .52 o | 30
p—3|4o 2 oY [ b | .37 |iSo| I [vovo|. 4] F.o49 | 400
o|HAL[ 98 [ b | 163 LG |S3G |)3.5 10614 |75 o4 | 375
so—slHedS [ 4 [ 7Y LS50 [IDdDVYIR0 [hol13 [ 19 Fosw | 350
55 —7.Ho3.3[95 |1 | Hid [1o.d |\ Howlio 2,01 |22 |- os6] 325
SUBTOTAL Fhkkk ' TT 18] dedede e Khkhk **::; *kdkKn Kkkkk Kk dokd Kk kk ';4(7,_/ Fkkkk
= |He) 7[5 [ [Hso 163 1,357 Y Toox .69 Fos /] 32S
2ol 4652 ) [ 1.3 G [ 9% 01y 332 (93 ook [0 Fosg [ 325
A LS &8 |58 2 1w | w) [8.2 o3 |6 Foul [R5
Y—0, |45 8.9 [ S48 1.1 | oo .03 ~olb] |325
P zlsols 2. st ] el b ooz [ 03 oG/ [325 ‘
B Yot | 4.0 b [ 39699 [ 931 s [os? .08 Fosgl3zs |
W —=s|vpovp|d 2|, 4 [ 33895 [ 499120 o277 [ 29 [ oss|>25
oo 037]3.4 .3 133033 [ 986122 [ ozo . 3/ [Fo5H | 325
12 —=o2 5|35, 4 [ 39119 [.Soo[12.5 [ o35 [. 36 F.0o52 350
125 HBw 3.2 [ D 1363 06 |56k ][12.7 [-050 |, 57T |Foso 355
19—l |04 [ 2 -3y [2.7 | Sow12.7 [ o911 [ 92 F.o50]350
WB—5l40es 2212 130 1.9 [s02]iz. ¢ [Lovr [ ,92 Foso |330
SUBTOTAL edededede ek dke kv Fedhkk ok kdkdk Fdkkk deddded dkdkd *hkhk dodede gk > U(g"} dkkkk
e—cl4ot3]25 | 2. | 30% [0 [ 503 .G |Lo#72].4% Fovy]| 350
/ ZolHot A2 | 4 | 212[Lk.3 [ 53334y [owz [.&® Fod9|3so
) ssltole| 1.8 [ > [ 270/ [ 533134 [.673 [.19 .ot | Yo
Tlfol ] 762 2106 04 [.525 [me Loz [T = o4 | 40D
PPl (19 .2 | 235 6.9 1.52% [vsz |.ou3 .05 F 045 | oo
I ldot0 | )2 | 2 |.29¥ b2 |.553 (39 [ o793 [.9) F.o4¢ [Hoo
Bo—5s140A [ 1.1 |, ) 243G [ 5539 [Lom [.7& - o043 | AsdD
127540 [ q [.Z [.734[.o [.559 140 |.o . B Fouyzl350
55l ool | ¥ |1 |\232 (5.9 |.504 4.2 [ os0 ¥l o/ | 35D
W20l o] G | .2 [ 2205 [.510 [143 [.084 [.96 Fov/ 1350
(22750 3] 5 | ] [ ule|Sd [.S83[196 |.on .05 oy 355
o0 2| J | [ [ 21253 | s85[T47 .09z |83 Fov/ | 3350
SUBTOTAL Fhkdd Tk kkk Fhkkk *hkhkk *kkkk *****A. Fkk kK e dkdek ke dedededede . 517 *hhhd
TOTAL hkkkh dekkkk ek kw *hhhk *dkkkd *hkkhk *hhkkk Fhhkk whkkk l b%g kkdkk




GAS DATA SHEET #12 ,
- 0%

/.

ALY

WEIGHT: | DATE:
UNIT: TJotol  YHLO RUN: 5 PAGE: 2 OF

TIME_| SCALE| FUEL | DROP[ V. 2 V. 0: V. CO [STATIC[ SO:PPN]
B —en|yoo )| > | 1 [20b[s.2 [.SET[4T | . BG[, 87 | 040350
18! Joool 2 | 1 [.1a7149 [,S9815.0 | 090 [ Y7 . od0 | 38D
o —I39al. t [ |192 [H8 | woo|15.] [,099 | 45 Fo39 |350
15303998 [ [ ] [IL |46 | Los|isz |, Tol |[.oZ [o39]|350
’LDO qs

- 156

SUBTOTAL kkkkk kkkkk *hkkk *kkkk *kkkk *hkkk Khkhk *hkkdk *kkkd *hkkhk
SUBTOTAL *kkkk Ktk ke e e % e F*hkkkk dhkkk *hkkkk Fkkkk *hkkdk *hkkk *kkkk
SUBTOTAL FkFkk *hkkk b1 221 E 2221 *hkkkk *****: *hkkkk *dkdkkd *hkkdk ‘.Ilﬁ qb *kkdk
TOTAL *kk Fhkik *kkkk dhhhhk E 2 2.5 4.4 hkkkk *hkkk hkkkik Kk dkkdkk ,_0 ahfu *ekddk
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ZERO / SPAN CHECK DATA SHEET #15-1

pate: | - 1L~ 05 Analyte :  COjp (15-1)
unit: _Jotol FHoo Run#: 2
Zero Cyl. #: %XTNL %A Conc. : 0.00 % CO- Cyl. Press. : _L@é&_PSI
Certified by : AR L QUIDE Date : Q4| G-
spancyl.#: (L~ HI(,27)  Conc.: |2.50 % CO; Cyl. Press.: (25 ps
Certified by : 2| R LIQUIDE Date: J /- [/- OS5
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 28 A = + 2% of 25.0% CO; =+ .05% COz
PRE RUN Audit: by : C. W% Time: /030 Temp:_“O 7O oF
AUDIT RESULTS
Point Expected Response - Actual Response + Conc.
## Meter DVM % Meter DVM % Difference A%
ZERG[700.0 [ 000 | 000 | (5 [- o0 -, o3 = 003 | =252
PV en 0 [ 500 (1050  ve.9 | 499 n4as | = o005 | =018

POST RUN Audit : by :C-iadeells Time: Jlt&  Temp: 13 oF

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 —
100.0 |~.00] VOI1D = 0olDd |-.052
SPAN | . o e —
500, | 500 (50500 [ SOof| 12546 | o4l | L1382

* 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 #15-2

g

Date : ”*‘ lCJ 0> Analyte : O, (15-2)

unit: S otol \5400 Run#:__ -

Zero cyl. #: LLZTAC AN  conc.:  0.00%O0; Cyl. Press.: _15€D _psi
Certified by : AL R U QU = Date : O4-19-0O4

Span Cyl. #: 0L ~4H1(,277  Conc.: 12..50 %0, Cyl. Press.: _| LD PSI
Certified by : MR )1IRADE Date : _ //’ [~ 05

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

Range : 0-25.0 % O2 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 % O2

= + 0.625 % O2
Method 28 A = + .2%of 25.0% O

+ .05% O,

Time: /030  Temp: 785 °F

PRE RUN Audit: by C

AUDIT RESULTS

Point Expected Response Actual Response + Conc.
i Meter DVM % Meter DVM % Difference A %
SPAN ' -~ —
125D | 500 | 129D | 1225 | 501 1n.5ub3 | coe3 | .2S3

POST RUN Audit : by CLWTIme : {UD Temp : D 2

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
i Meter DVM % Meter DVM % Difference A%
ZERO | 00.0 .000 00.0 .
Qo0 wol | 030 L0330 | W19
SPAN P .
LD .20 12D 1z | 483| 12.988% |[~. 012 |=.048

+ 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 #15-3

pate: [~ [l-0S Analyte: CO (15-3)

unit: Jotol FH00 Run#: D

Zero Cyl. # : ALRTAC. 3-R conc.:  0.00% CO Cyl. Press. : JSED  psi
Certified by : .M.IN‘:} Date : 04*/ Q“OA/J _

spancyl. #: (L -41G27)  Conc.: | “4.99 % co cyl.Press.: lLLS  pg
Certified by : , Date: _/{~ /= 0OS

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:byzc-woa%%&& Time: /030 _ Temp: 78 oF
AUDIT RESULTS
Point Expected Response Actual Response + Conc.

## Meter DVM % Meter DVM % Difference A %
.ZERO | 00.0 .000 00.0 | » o . 00V 00 0B o9
SPANiq q |, 499 | 499 so | | Set | S.00S 1S | L1948
POST RUN Audit : by C L d 5’\"‘" Time : 110 Temp: 13 °F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 00.0 | 6o 009 o ‘ O””)C{
SPAN | 1.7¢ e — —

AN L/q.q xqqq L{,qq 50\ 0 500 4, C[Cfg , 0(55 L0 c.lb

* Conec. 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




Date : //" /Lp"OS‘

ZERO / SPAN CHECK DATA SHEET #15-4

unit: Jotol FHOO

Run #:

Zero Cyl. #: ibgﬁ% ¢ 2”/[31 Conc.:

Certified by : IR LQUIRE

Analyte :

3

SO, (15-4)

0.00 ppm SO2

Span Cyl. #: CACJ@Q]%)“)‘

Certified by : MR LIAWIDE

Analyzer : Make : HORIBA
Range : 0-2500 ppm SO:

Flow: 1.5 SCFH

Model : PIR-2000
Analyzer Output: 0-1.0 v.
Measured by : Rotameter

EPA Span Value = 2500 ppm SO, -

EPA Control Limits =

+ 2.5% of 2500 ppm SO, =

¢

Cyl. Press. : 1S90 PsI

Date : 04 "/

/
conc.: 290  ppms0,  Cyl. Press.: _ {400 psi

Date : OI—ZLQ/"OX
SN : 403019

+ 62.5 ppm SO,

PRE RUN Audit: by: C LD

a,zﬁ;;r?é)

Time : /930 Temp:__/©__°F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.

# Meter DVM PPM Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 0.0 (OOQ 3'[ ' ng( ‘ O?)(_/
SPAN P -

B\L|.5V [1290] 51| . S| hga.| ~.9 L O3
POST RUN Audit : by W Time : M Temp : ;)_3__° F
AUDIT RESULTS
Point Expected Response Actual Response + Conc.

# Meter DVM PPM Meter DVM % Difference A%
ZERO )

00.0 .000 00.0 O\00 | .poo0 \35Y  85Y \()’5&/{
SPAN ,
5.6 .56 | 1290|518 | S5i8 | 1294, 00 | 16Y

+ 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

onit: Joto! FYOO  Run: 3 onte: J1-lp- 05

1}‘3 ;;r:ocouple sheek__ °F Tic#13a___Slle °F
TIC#2 - °F TIc#14___ L8 °F
TIC#3 IRV °F Tic#15___ ]S oF
TIC#4 U RY) oF Tic#16__ Ldoid oF
TIC#5 5249 oF Tic#17  (o24 °F
TIC #6 =7 . °F TIC #18 L2 oF
TIC#7 520 °F TIC #19 ST e oF
TIC#8 517 oF TIC #20 . o
TIC#9 e °F TIC # 21 — oF
Tew 1o — °F TIC # 22 — o
TIC # 11 53-0 °F TIC #23 — oF
TIC#12 LS9 oF —— — o

Thermocouple Readout:
Pretest zero and span check and calibration

zERO_Ii T oF Adito OO °F
SPANLYY3.5 °F Adj. to 2000, OF

post test zero and span % difference

ZERO— O °F Difference= 050 %
SPAN_2%06. LoF Difference - 210 %

Thermocouple Readout Pretest Linearity Check:

= 399.9

0 = O, 0O of 200 = &OD.O °F 400 °F
600 =SHCTE o g0 = 1997 o 1000 =998 o
1200 =11999 o 1400 =_29T5S o qe00 =1597.0 o
1800 =J71999 °F 2000 =&000.0c°F
Sample Train Leak Check Pre __A Post v
C-gas Train Leak Check Pre __X Post ;
SO, Train Leak Check - Pre Post
Static Gauge Zero Check Pre Post X
ScaleCheck Pre: /)72 — |7 = [o.©
Post: 390 = Yfip = /D.O
Stack Cleaned Prior to Test Run ; YES NO _






TABLE 1 ----- RAW DATA

CLIENT:  Jotul TEST No. : 4
MODEL:  F400 DATE: 17-Nov-05
TIME METER DELTA METER  PERCENT PERCENT SO2
READING H TEMP. CO CO2  COCENTR.
(MIN.) (CF) (IN. H20)  (DEG. F) (%) (%) PPM
0  410.500 0.150 89 0.53 5.40 250
5  412.000 0.190 90 0.18 13.30 225
10  413.710 0.190 91 0.28 11.20 225
15  415.425 0.190 92 0.09 14.20 225
20  417.148 0.190 92 0.07 15.20 225
25  418.870 0.190 92 0.06 14.80 225
30  420.592 0.190 92 0.06 14.20 225
35  422.314 0.190 92 0.05 13.50 225
40  424.036 0.190 92 0.08 11.90 225
45 425758 0.190 92 0.15 9.70 225
50  427.480 0.190 92 0.16 9.20 225
55  429.202 0.190 92 0.34 8.10 225
60  430.924 0.190 92 0.40 7.70 225
65  432.651 0.198 92 0.36 7.70 225
70 434377 0.190 92 0.37 7.70 225
75  436.104 0.190 92 0.28 7.80 225
80  437.831 0.190 92 0.21 8.10 225
85  439.557 0.190 92 0.19 7.60 225
90  441.284 0.190 92 0.55 5.50 225
95  443.010 0.190 92 0.56 5.00 225
100 444737 0.190 92 0.54 5.10 225
105  446.464 0.190 92 0.60 4.90 225

110 448.190 0.190 92 0.65 4.60 225



TABLE 2---RAW DATA

CLIENT:  Jotul TEST No. 4

MODEL:  F400 DATE: 17-Nov-05

METER CAL. Wt. WOOD

FACTOR (Y) =--mr 0.972 BURNED(LB' - 123 Lbs
BAROMETRIC WET,FUEL

PRESS.(Pb) ----m- 30.4 inHg  MOISTURE ¢ - 18.607 %
LEAK RATE Wt. PART.

POST (Lp) -~ 0.007 ¢fm  COLLECTED - 0.1068 9
WATER METER

VOL. (VAG)  -ormmm- 71.4 M VOLUME Vm - 3769  mcf
TEST HC MOLE

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



TABLE 3 -——-- FIELD DATA AVERAGES

CLIENT : Jotul

MODEL: F400

e de e e v de e v v de e e ke v e e o ok e e e e o o e e e e v ok ke ke e e vk ke e e o ke ke e e ke ke ke e e ke ke e o ke e e e o ke ke e e e e e ok ke e e e ke de e e e e e e e e e e e e e e e e e e e ks

AVG DELTA

H o e 0.19 in H20
AVG METER
TEMP. Tm - 92 deg F
AVG PPM

sO02 - 226 PPM

TEST No. 4

DATE: 17-Nov-05

AVG PRCNT

cO 0.29
AVG PRCNT

co2 9.23
AVG BAL
co2/co - 31.42

%

%

%



CLIENT : Jotul

MODEL: F400

TABLE 4 - CALCULATIONS

4

17-Nov-05

e e de e de e de e de ke de e de ke e vk de e de e de e e e de dede vk e e e de e e e de e e e vie e de dedede de de e dedoke dededede dedededededede dededevie dedede dedededede dede e v de ke dededededekedededededekevkededededeoke dedededeodeokekeoke ke

STD SAMPLE
VOL. Vm(std) d) ------

VOL. WATER
VAPOR Vw(s td) -

PRCNT
MSTR Bws  ———---

BURN
RATE BR -

CO EMISSION
RATE -

TEST No.
DATE:
STACK GAS
35.64 dscf FLOW Qsd = -------
PARTICULATE
3.361 scf CONCTRT.C s -
PARTC.EMISS.
8.62 % RATEE  ——
MOLES OF GAS
2.48 Kg/Hr PER Lb WOOD Nt ----
PART.EMISS.
80.95 g/Hr RATE -

&
32.68 g/Kgdry
fuel

822.441 dscf/Hr
&
13.71 dscf/min

0.0030 g/dscf

2.46 g/Hr

0.39 Lb-mole/Lb

1.00 g/Kgdry
fuel



TABLE § ----- PROPORTIONAL RATE VARIATION

CLIENT : Jotul TEST No. : 4
MODEL: F400 DATE: 17-Nov-05
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE

5 356.0 97 100

10 364.7 100

15 365.1 100

20 366.4 100

25 366.2 100

30 366.2 100

35 366.2 100

40 366.2 100

45 366.2 100

50 366.2 100

55 366.2 100

60 366.2 100

65 367.3 100

70 367.1 100

75 367.3 100

80 367.3 100

85 367.1 100

90 367.3 100

95 367.1 - 100

100 367.3 100

105 367.3 100

110 367.1 100



COMPUTER INPUT DATA SHEET #1

Client: IO N Of /\r.z- yd'N. [ne
Address: 55 HoTcned Do) ue
(‘:} A VY X 3‘: 3 3 “Li (;.) * é‘ i\}‘i‘ ‘
Phone: ___+ 20 - LL2) Fax: |-207 - S91- LL L
l p— - ,iles
Run No.: Z Date of Test [/ = )/ =~ &5 Burn Rate:___ (' 7
Stove Type: [ | Cat 'ENon Cat [] Pellet ] 1.25-1.9@x [(insert
Dry Gas Meter Y Factor: w1l L Post Leak Rate;_, ©0C | _¢fm  Time:_[1 O
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)
- \ \ R
Dry Gas Meter Volume: 3 [ 10 cf
(00.000) (Data Sheet #2) ?,‘,
Stack Flow: [S. 204 dscfm A H: . \ )0 in. H20
(00.000) (Data Sheet #2) (.000) (Data Sheet #2)
Maximum Vac.: 3' O Barometric Pressure: 30 40 in. Hg
(0.0) (Data Sheet #2) ‘ (00.00) (Data Sheet #2)
H20 Captured: —7 " LW‘ g
(00.0) (Data Sheet #3) )
- 1068
Front Half Catch % Of Total: 3S.0 % Total Particulate Catch:__* '~ ° g
(00.0) (Data Sheet #6) ) ‘ (0.0000) (Data Sheet #6)
24 Y
Flue Gas Moisture: % 22 \ ( %

(00.000) (Data Sheet #7)

o4 G 5 gr/dscf

Particulate Emission:
(0.0000) (Data Sheet #7)

Relative Humidity: Ho %RH  Ambient Moisture:____ /. % H;0
(00.0) (Data Sheet #8) (0.00) (Data Sheet #8)

Preburn Fuel Wt.: L( > 'S Ibs. Coal Bed Wht.: 2. 7 Ibs. Test Fuel Wt.: )'2.\3 Ibs.
(00.0) (Data Sheet #8) (00.0) (Data sheet #8) -(00.0) (Data sheet #8)

Heat Output (EPA Default): 29 %¥L8. 2 BTU/hr

(00,000.0) (Data Sheet #8)

indli % Moi 228 7. (ol | o
Kindling Fuel % Moisture (wet): ' % Pretest Fuel % Moisture (wet): %
(00.000) (Data Sheet #10) (00.000) (Data Sheet #10)

Model No.. _ FHO [(Omin  Omin-125 Jfan 7
!
\

Test Fuel % Moisture (dry): 22 L0 4 Test Fuel % Moisture (wet): l% Ko()/} %
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove])
Fuel Higher Heating Value (dry): . BTU/lb.
(0000) (Data Sheet #11)
Stack Static Pressure: —. 050 in. H,0
(+/- .000) (Data Sheet #12)
Average Ambient Temperature: 3 °F Stove Temperature Change: (5 °F
(00) (Data Sheet #14) (+/- 000.0) (Data Sheet #14)
<t .~ o |BHO Noe Meter Temp < 6 8 I
S Tod I J0 Iy { 1€ ¢ 2

. |_8BD



METER BOX DATA SHEET PAGE # 2 Page: 1 of

uniT: Jotol FHoO RUN: ‘I DATE: /[~ /7 -05
Meter Box.___ o H Y Factor;_.“1 1 Z
Leak checks: __ /5 "Hg @_b505 cfm "Hg @ cfm

g0 & 30 /5 " Hg @ )(_‘)L)’} cfm % " Hg @ cfm
Inject SO? @ 100 cc/min.  Nozzle: Probe @ 3/8" od Initial Volume:_[. 500
ROTO: PRESS: ) | SAMPLING RATIO: 95 1 BP: 35, 44

METER SAMPLE STACK | DELTA [METER| SO2 |ROTO |PUMP

MIN| TIME | READING MDCF DSCFM H | TEMP | PPM |TEMP |VACC

o 134o (410,500 13.830 |15 | B9 |20 | 8% |20
S| 4g<] Y12, 000 1S.333 .19 | 90 [225] 90 [2.0

01 L0y, (493,700 [is.»0] A3 | g1 |22s] 4l [zo

151 g4l L{(s.425 [H1S5.425]15,28>| .19 | 9L [225 [ 92 |20

20 [yl Y7148 (417014 ] 15,293, 19 | 92 |225]92 [ 22

| o5 Hig. g0 YR B0 | Is. 28>| (4 | 92 | 225] 92|20
01 o [H20.5492 |H20.59T|)5.283 | 19 | 92 | 22592 |20

¥ e |y22.31Y [H2z. 24 |15 283 | 19 | 42 [225 |42 |2.0

W1 20 |H24 03|29, 036|15.283 .19 | 42 |225]92 |2.0

% 754215 958 |H28.75®[15 28] 14 [ 92 225 |92 a0

01 351Y4727-4%0 (427 48015 283 | 19 | 92 | 22592 (20

55 2¢5(d29.7202 [H29. 202|152 .19 | G2 [225]92 |20

ROTO PRESS: ¥ TOTALS 197 . (325 | 2.2 | 1649 BP: 30, 35
80 |\ Yuo | 43,29 [H30. 924 18,243 ],19 | 92 |225|92 |20

651 wug |43 2. s HF. LS ||1S. 243 )9 | 92 (225 |92 |20

0 5o |43y, 377 (434, 3717(15,243] 19 | 92 |25 | 92 |20

5155 [ 436,004 |436. 104 |1S.2493] 19 | 92 |225] 92 [Co

80 [/500 [4272.9>0 43733/ | Is.293] (19 |9z |25 az |20

8| +s|4239.557 |439.557]| Is.243] 19 | 92 |{225|92 |20
01 Jo [Y41.28Y |H441.28¢ | /)s.24>| 19 | 92 225 |92 |20

% | 45 |ydsd.ot0 |43, 1o |45 .,243] .19 | 92225 | 92|20
100 70 |HY 17137 yyd. 737 | 15243 \l'ﬂ] 97 1225 | 42 |20

Z
1051 25 144G, 44 |H46. 4L [15.243 | 19 | 97 |225] 92|20

01 3[448 190 |H48 190 |5, 293 | 19| G2 |2Z5 | 91 |20

' |67,,,73] 209 | 1012
) TOTALS: “%g,g C;T(g.f;? 2ld.33 | z2no MAX VACC = 3 D
TOTAL Cu Ft. 37\ LIo TOTALS: IS, 2104_’/ i} ]% %\ 42 AVG. BP: 20,40



PARTICULATE CATCH / MOISTURE DATA SHEET # 3

oniT: Dot FHOU  RuN:__ T DATE : [ =1 105
SCALE | _ WEIGHT
SCALE CHECK| LEVEL ZEROED 29509 Q75.0
INITIAL : Vi ~ 590.0 g 85400
FINAL : ~ o 885.0 g KRS O
IMPINGER # 1 #2 #3 #4
FINAL WT LL3, | 5 6.0 4ss.% 19835,
INITIAL WT LY. 4 SB3.2 434 4 R117.0
NETWTGRAMS | S6. 5 2. B )M ? .9
ToTAL caTcH:_1 1. Y GRAMS Hg0
FRONT HALF
BEAKER # 1Y)
FILTER # Hor DESC. ACETONE
2,
FINALWT g |+ W9 = FnaLwrg | 94 H4LTS
INITIALWT g |, (olo )] INTIALWT g | A4 15 Lo
NETWT g ~0LL\p | NET WT g LOVD
VoL DESC.m| /D
BACK HALF
FILTER # 4o
FNALWTg | <29 |
INTIALWT g | » 25000
NETWTg | +OO¥S
BEAKER # 51 39 349 U0
DESC. ACETONE _| METHCHLOR H,0 H,0
ENaLWT g |10k, 6330196, 2587 |91 14T | {0b. HTIO
INTIALWT @ |10, ooz | 96249 [ 13LE | 106, Ybg)| _ |
NET WT g ORI WO 7 LoloY L0040 [\ 0194 )
voL.DEscml| |50 75 |25 125 850




FILTER TARE WEIGHTS DATA SHEET #4-1

Into Dessicator : Date :q" =05 Time /5 /9 By : C Ly £

\
Manufacturer S& S Grade : #25 Glass FrontSize: 11cm Lot No. : quZI
Back Size: 82cm Lot No.: B1 a4y 32

pate; 1-19-05"

sy Clp DATE:q:ZD" OS5 |gy:£+) |DATE: BY:
FILTER FIRST SECOND THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME

) | LAl bEL5 | L LLAG v |18

22 ¢ WL Ot | LI12ZD v |2

vy £ | GdS QL2 [ LY gD

A £ LI 0323 L LI30 | s

2% F| bs gY DEID | L LSEGE | g1

3 £ 10 0%3/ | rLwd | Jx2b

3 Fl LbL? D32 | ,LLLS v [1%2%

% £, LY 0833 | (LLIAS - .| ju24

3G Fl o, eLdd 0839 | LLdl .| J53e

o Fl L) 08357 (LLbo /| (3%
SIEEXEL OF6 | 1 BY0O |33

2 B | BA3LL 0830 | 33 )32Y

23 A |,33%3 o9 339 jA3s

397 | 3390 Ufo| 3392 | 1B%,

A5 A | B3 LT 0N A B3CY 4| 3

3L, L3373 QFYZ| 333 4| [

378 | 2403 ORBYZ] 3yble | 1BYD

R&A | 3397 a%id| 2398 | 19|

S cE ENER IS GAYS YD - | (8492

“Yuof [V 340s 0598 3900 194

Checked by: 1!;5,(/«, Date: JJ- L 2 Time: '3 00

BALANCE ROOM ENVIRONMENTAL CONDITIONS

DATE | TIME | BY | WB | DB | %RH
-4 08l | ch | Lo | T4 |94
%20 | Igw [ Cay| Y [ 770 89




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator: Date : 9/12/2005 Time : 1000 By : C@p
DATE: /O~ [-2005 BY:Q}P_ DATE: J0 2-20%%  |BY: (k> |DATE:

BEAKER FIRST SECOND -
# WEIGHT TIME WEIGHT TIME
26 |fol. 03 YY is3s [jot.03Y [ -] 18]
27 |lol. 3738 K3 |00, D35 | 842
28 [IpSy 1479 11837 |I0S 7403 o | 1895
29  hpy. 4549 | 1E38 |Io4 . Ys4Ss | IBYY
30 |0, 3597 1839 |[ID)L3SRe - | J§YS
31 |[95,5447 B 95,5490 - | 190b
32 |1p2, Bt B 189 [ 100, BWHB - | 1Y)
33 |Ibt, 2y [sY2 |IpLon g L] 6
34 106 YyLi9 /813 |lob. ML o | gudd
36 |96 ss8Y | 874 |9, 55RY .| (857
36 [94. 4559 [ /8% |94, 4SLb - |1B52
37 /6l S99% | 184 | |bb. Loo2 4 | 1453
38 |9,.249{ /81 | K6, 2495 . |}§5Y
39 197, 2L/ 154 | g7, 13LS , |I&ss
40 |66, 1LY [1879) | job, YLES. | |85

|

41 [1bs. dss52 | [8S6 |/05. 4 %57 - | 1857
42 |pt Gk 145) 1104, LLE3 . | 1402
43 Lo s dd [BsZ | [v) 354 - 1903
44 |lo o | 1433110778497 | |/avY
45 194.9359 | /55¢ | 94 Q3L 1405
46 |10k, oMLY | /%55 |1pb. 04 LR v | (900
47 (07 03 | /BSC |157, 0365 . | (90]
48 |91 7483 | /851192 1480 - 1909
49 103,256 1955 108, 3558 - |90
50 |96, S3 0] | Iwo |96, 5307 | 141]

BALANCE ROOM ENVIRONMENTAL CONDITIONS ’

DATE TIME BY WB DB % RH

/0~ { 153 | D | G [ 4 «{7] |Checked by : /v

[o=2 | 30 f:i) 5% | L7 ] 4/ ?étei ]0-13- 05

ime: 19 ys
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Dates: Scale: Model: SN:
From _/0~Z 7005 Through Sartorius A120S 37010004
100 10 1 100 m . D
weiigt we:i;:\t weight weighg Tech Date Time Burlyb % RH

94949, 192999 | lovoo |, 099  [Cp |o-21 |G | Y | 4
lo.coos [fo. ool | hooso [.0999 | [z |[W3o | 78 | 4
9. N4Y | /o oo | 9999 0999 18n |o-23[1130 ] 74 (49
99. 293, | Jo 0000 | 9948 0697 W o2y 90 | 77 | 52
160 0000 | |0 0063 ) 0000 0999 Ve | p-s]| 930 76 | 49
99.999q | 1o oval 9999 0997 Ke Jo-26]% s0| To |98
9Qq. 9998 | 10 vooon .G599 0998 W 10-27 | B2s | 7 |47
4a.949q9( l0.0007% ] «00Q0) 0699 W /0-28 0S| LG | H7T
Q49,9999 10.000 | /0000 v 000 Chy 1029 | 1400 8 | YY
Q4. A4 Z /0, 0003 | /.0000 0990 [Ch |30 [[145 | )T |47,
95.9999 | Jo-0000 | 0.999% | ,0998 v /021|900 78 |44
l0o. poo| 10 0000 0.9997 , ooy W |- |esso| 7S | H2A

424990k | 9.9998 999 8 .099¢ Wy | -2 |oes | 72 | HY

93.94(, | /0. 0oop ). 0000 .58 o |13 |ves | 73 140
$49.9997 | Jo.0000 9999 . 0999 o |-y [noo | 720 ]9z
(00,0002 | [0.006 | /oo ] y 1006 sy -5 1015 | 9 | 9Y
d9.9998 | Jo.voo]| /0080 0999 Vv 1n-9 loszo | 75 [ 4/
GG. 9998 | /o .0ovo 9998 099G Ve [ 11-9 [ ny 70 | 48
/00 -000) | Jo. Oovd| - 9999 1000 W J1-70 [ 104 | 3% | Uy
9%.4499 | j0.0ve] | 9999 L 0%9% [cl, - 12 1hoo] Wi |49
{60600 | |p.oboD | [.poeD 1 0999 Clhn 1343 [ 143n | TN |41
A9% 4 [ 10.ooco | howo [ voaaq [OK W15 1so0 | 72 | 4Y
Joo. 00T | 10- 0000 - 9999 0999 Yy 11-16 [ods<] 70 [y
Joo . 0003 | )b, povY | |.000D «099 4 ! (- | A3 72 | 46
Wwo- oo |y . 0oL | J-oee [ oo (G, T8 (Lo | 72 [4E
/00 . 0003 | |0.000) [ L9999 0969 [V, [1-2etioo] 63 | 47
[00.000Y | 0000 T | [.0O0OQ Jooo 1Ay I [ 1o | =3 |49
(0. 6002 | 10,0002 [ 8499 | 0438 (OB [(Fzz 1030 | ¥ _[d2
99.9999 [10.0000 | J.o00w . 099 Ch__|1E1s 1ot | G5 [9TF |
Joo- 600 A | |p. 00O . 9959 . 0999 Vv 2w 1326 | 72 |47




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
From 07/ [5/05 Thwough /020 2005 Sariocue A120S 37010004
1 1 100 m . D
w;oggt wggght wei;ht weighg Tech Date Time Burlyb % RH
Q.98 9 99A 9995 090F | W (0718 [ 4o | T8 | B6
19997 19998 | l.ocoo oo [ e [0011 |20 | 78| Y6
[00-0p| — Aeam| 957 79 [ YW lolpo oo | 7% | Yl
|CO.0000 CEA Locd| oo | B |274) (200 78 | N
A9 4.9 PH99 dopo | 84 |07y | 7200| 78 | UL
joo.Coo(| 10,00 LoD AN | ¥ oy [ISIs | A | Y9
MATE] 0,00y 9998  1oop | B |oi23[060o0] 9 | 49
Y. 119 1000 Voo | \Oao lo1/za] 1210 T3 | 4%
JOD, OooD | JO 0000 | 1,090]) 0998 1O %L a2 (1Y [ $D
Jpo.0000 | 9,999Q | 9998 | 0190 ln [9-7 [D9SS T2 (Y7
91.9999 | |O. o | . [,000] . [ooo o) -5 [nww [ 718 143
A9.9944 [ID. 000l | 9944 0949 |en) (@9 |0%9s| 75 | Y
999991, | 9.9999 [ 1, 000Q | 11009 [cuw 910 (1,30 25 [ 48
4. 44922929 | [, poo0 | 0% £) [9-(1 130028 [HY
99.9997] [ 100000 | |, 0000 | L 09K [Lns [G-12] A20] )4 |99
99, 9948 LO. 0o | v 9999 10999 Coy |93 | 4s| Y |47
99.9996 | oo | 9a94a | 0999 oo (G900 717 | 4b
199.9993F | /0. 00l | ) ooo L0999 o) [9-(S 10315 725 143
99.499y |/0.00vo | /. oooo Jlooo |0 G-t (695506 | U
A9.8%9% [to.00of | 9999 L0998 e (9 100 [ S
999997 19996y | .» 9989 | .099% [co [9-(9 [M3o [ 73 [ 437
[00. 0004 [10.0002 | [vooo | «099%  [c) |9H9 03] 74 | 4y
(60,000 |/0 vvoo | /00D rLoos en? 1920 (900 | 77 | 44
loo.oeo | |0.0000 | hoooO | 009§ & |97/ [/Lzo] )3 (YL
/0o oo Q| /o ooo ( | coue v 0999 b~ 922 [1N20 | 7€ |9
/00.000Y [[0. 00D | [, 0ove | 09973 (AR [9-273 13w | 72 40
99.299% [Jo,coof | /9900 L0999 o-/ 1330 | 74 |4)
00 0006 | /0 .00 | fwoug | 10997 Ji-2. 11830 69 |47
(c0.0oof |/0.000( | 998 | .oan  |CI |h-5 (0840 | 74 | <4F
99, 99%9% [Iv. 000} [ loove |99 [Gb -t [09%0| 77 |97
A9, 949% 10 . cwo?. | 4495 2 1002 -5 1340 75 Yy
(00 0025 |[o,000Z | A899 \ 04972 Jo-to 133 | L |49
9.999 | 10. booo =Y « (OO0 % (0~1] | 1020 | 171 |4k
Q4,9a99 [/0. cooZ | 9999 . /00O Uln  [1o~(Z [ 1000 | 74 | 4¥
/00, 0vo| |/0 wo0( | ) pooo 0997 10N w3020 | o0 | 4B
94.2394 | /0, 0000 | hoo0] 0197 Op [N (A 1000 | 70 | %
Ho. 0o (0. 000l | 9999 0999 1Ch -8 /940 | 72 [ Hi
4999977 [ 4.9499 [l 0000 <1000 Cﬁl; [0-20 | oo | 7 | 49




BLANK PROCESSING DATA SHEET # 5

f(,/;

()
RUN : {

UNIT:_ DATE : 05
BLANKS DONE ; /O~ 1/ - 2055
BEAKER A B C
200 ml 75 mI DICHLOR | 200 ml WATER
ACETONE
FISHER OPTIMA | FISHER OPTIMA Df,’,\)fjeff“
LOT # O30 | LoT # 0359Y/ Dt%‘" Hed
FINALWEIGHT |108.900%  [[106. 307 106G, 9670
TAREWEIGHT []03.-8995 106, 3060k |106. 9G4S
NET WEIGHT , 001D . DO | y 0025

TARE BEAKERS INTO DESC : TIME : 1900 DATE : /0 -2~ 2005

DATE : /05" BY :(}> DATE :/0G BYQQ DATE : BY :
BEAKER | 1STWT |TIME |2 NDWT | TIME 3 RD WT | TIME
A 103 .39%,| 0912 *’;gpﬂ?swafﬁs Joo) |7
B (o 30657 oD "/oz,é;ﬁi;(, \IDOZ g
c |10, 9642 o9 1Y \155%5’5' 2003 /

—J
FINAL BEAKERS INTO DESC : TIME ./ 000 DATE: /O -§-0%

DATE /o-10BY Clp DATE : /0-1/BYEC)n DATE: __ BY:
BEAKER | 1STWT |[TIME |2 NDWT [TIME_ |3 RD WT | TIME
A |08, 9000|1348 \I08, Yecf)ios™ | ~
B liob. 300 1349 (_10(0 3571 e |
c b i1 1350 (1o /o(g %70 y/ocy /
TARE QC FINAL QC
DATE | TIME | BY WB DB % DATE [ TIME | BY WB DB %
o5 |Gkl clyy | | T4 |9 Jo-o|p3e lcd | 7] 70| 48
(- Lo| 30| cp | N\ |11 4] jo-11 |tozo | | N | [Hb
) oL




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

Sz RS |
UNIT .| -

L) [!/.ﬂ/",",,‘:,;:‘ 3
RUN : / DATE: /¢ :

Bloank Audi4 E\( Cln,

JO- i~ 2 xi S

-#16’} B

BLANK CALCULATIONS
Acetone : L 0013 g+__ 200 ml = L O00OLT
Dicholoromethane : , Lol g+__ 75 ml = y Q0015
Distilled Water : L0025 9. 200 mi= . DOROIS
FRONT HALF CATCH
FLTERs: . 02 Lo g- ; (.0000 g)= YA VIV;)
Total Catch # of Filters Blank Value / Filter
Vouus
- o <
BEAKERS : » O /[ g-__ 15 (ooowoF g)= 0l 0%
Total Catch ml Acetone Blank Value / ml Acetone
TOTAL FRONT HALF CATCH VOO ) (
BACK HALF CATCH
FILTERs: . O0F 5 g- | (0000 )= _+ OUZ5
Total Catch # of Filters Blank Value / Filter
ol
BEAKERS : N « 00 PR
Acetone:\,osjg g- %:)O (‘QOQQOQ}(;): ¢O$CD !
Total Catch mi Acetone Blank Value / ml Acetone
bt
Extract: « 009T 75 (.000015 o) . 003 |
Total Catch ml Dichloromethane BJank Value / Dichloromethane
N-LEP)
Water : L0194 g= 250 (00003 g)- « O\ \
Total Catch ml Water Blank Value / Water
9
TOTAL BACK HALF CATCH : - O (O('i L’i
TOTAL CATCH : « 160L3
% FRONT HALF : 35.0

g/ml
g/ml
g/ml

«

%
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TEST DATA SHEET # 8

— | Y uine L] ) -OS
UNIT ;\SD‘}Q\ FHOO0 RUN : 5 DATE : f [ - } | U9
Test Chamber Air Ve|ocnty Start : @ Stop : (/) Avg.: f;,/)
wet Bu|b I Dry BUIb e SLTEEIILIITLIIIIIN et SS e a

Pre : WB : (o 2 pe: /) ) = HL  oRrH_ 1 %H0O

2 3¢ ‘\{ -
Post: WB:_4O DB: [0 = 30 % RH ‘2" % H20

Average : 40 % RH )3 % HoO

Empty Stove Welght (Ibs) : /\J / /] w/ stack & oilseal : Wet:__ ——— Dry: 1.0

Kindling Weight (Ibs) :  Paper:__« ‘ Wood . |. &
Preburn Fuel Weight :_ /(0,0 + / 50 +9.0O Total: 33 .38
Kindling & Preburn Fuel Weight (wood only) (Ibs) : Total : Ho.5

“ = < 2 X —
Coal Bed Wt Range (lbs);_ 2. © - 2> scale: ‘v’u ). O . 394.5
Upper : .25 x fuel weight : Always round DOWN to nearest tenth ;2 »
Lower : .20 x fuel weight : Always round UP to nearest tenth  Actual Coal Bed Weight : }

Maximum Coal Bed Removal (Ibs) : (( 'vfﬁu' o+ 2 S )+2).25=__ . @
Rper

Lower round down to nearest tenth
Test Fuel (.75" x 1.5" x 5" spacers ) = 20 pcs
Dimensions Length in inches No. Pcs Weight in Ibs % of Load
oM o 4 /3 3 4, q (Ho. T
4" x 4" /3 2 .4 39.%

~ Test Fuel Weight :_ Tgﬁ:)—lbs

Estimated Dry Burn Rate :

A - (12y x L gL} 60
[2 (12.73 x +0F ) y - 2,477 kg / hr
2.2046 (D
TIME
- L )] NA Ol @&
Estimated BTU’s/hr : 19,140 x —U—%— X Q' [ } = (J)l ai O\ by BTU's/hr

100 DBR

EPA Default Efficiencies : ( Non-cat: 63 ) Cat: 72 Pellet: 78



WOOD STOVE OPERATING DATA PAGE #9

Unit : k;J(;)i‘ui 4 Ol

) Run :

L] Date : |\~ \+-08

FIRE STARTED: Q055
WARM UP AND PREBURN:

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

W | de op-En at start of preburn.
SECONDARY AIR : /U/ A

CHARCOAL BED PREPARATION :

CAT BYPASS : __/\L /A

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

last fuel, raked and leveled. In stove __ 2 S

SecC.

TEST:
DOOR wide open during loading Q/)

min, 13

SecC.

PRIMARY AIR : Opened full for first__ 5
SECONDARY AIR ; A /l A
FAN: |

ON /(OFF during warm-up |
ONY OFF'first__JA L= minutes of test

Fan speed setat /O A

min., then set to run setting of \/V ! 10 0N,
CATBYPASS: ___ Al [A

t

ON f‘QEEduring preburn
ON /'OFF balance of test run

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 or better s. grn D fir
4x4 Packwood # 2 or better s. grn D fir
PELLET FUEL MANUFACTURER : N // A BRAND : __ /) ’/H

All Grades WCLB rules:
WARM UP INFORMATION:
All pre-burn / warm up fuel pieces were either ! LO

or i L inches.

1st warm up / pre-burn fuel chargef ( /L/ Ibs.)
2nd warm up / pre-burn fuel charge ( )3 & Ibs.)
90 1ps)

3rd warm up / pre-burn fuel charge (

4th warm up / pre-burn fuel charge ( Ibs.)

5th warm up / pre-burn fuel charge ( Ibs.)

added at QD

[0ORE

added at

added at__| “7"

added at

added at




Unit : ‘-‘JL)i"uf

. TEST DATA SHEET #10
F o0 :

Run:

Room Temperature :
Uncorrected Values are corrected for room temperature :  Yes

Time Test Fuel moisture reading taken :

70

°F

4

pate: [ FIH=OS
7

[1H0O

Correction Factor : V

No_ O

i

Calibration Checks : X A A 120 121 200 L7
pc # Dimen. Use TOP BOTTOM SIDE Average

Uncor. | Cor. Uncor. | Cor. Uncor. | Cor. Corrected
T 248 | K| s (13310 |49 |0 [138] 149,000
2
3
N EECH PN T 00 | L1 W>3
5 [ 248 | P | |47 153325235 [25.2] 25,033
6 2"x4"x8' P lig.xg )Q{/ & \Z}‘\ 19,2 quQJ O[®)
7] | P qe| A% s [ 18 g AT 1195
8 2"x4"x8' P ! 5, 44 ¢’
9
10
M iy | [ave|23ans 230 2292223, scO
12 v T | g9 23 83.9 237200 |237]25.7100
13 J T | 220|230 205 (23,0 |24 51231 | 23300
4wy’ T | #9:0|203] %0 [205] (45 |209] 20,900
B v | |[#2 225|220 23] 220 [ 23] 23 . 300
18 /(4. 300
17
18
19
20 | Spacers | T | 95[24./ ] 220(239]222 [937] 23 %33
Key for Use : K=Kindling P = Pretest Fuel T = Test Fuel '

KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : Jq,000 %| 7). 375 %| 22.8.0 %
Wet Moisture % : /7\\13@} % 177, L) % 1% LO’D/} %

To obtain Wet from Dry :

100 x % Dry Reading

100 + %Dry Reading

= % Moisture, Wet Basis

Acceptable Ranges : 16 - 20 % wet: 19 -25 % dry (17.5 - 22.5 on Meter Uncor. reading) at 70°



GAS DATA SHEET #12

WEIGHT; 299 pATE: [I= 11 -0S \
uni: Jotol F400 RUN: | PAGE: | OF | }
TIME |SCALE| FUEL|DROP| V. | CO: | V. 0: V. CO__[STATIC] SO:PPM] ;
O _—aolqILo[ 1Ly — [ 21354 [543 [144 [Losz [ .83 | o] aso ‘
S | F0 A2 [T | <3033 292|103 | a17[ .8 [.ot2] 225
io—lHio. 0| 10.3] /4 WYYV Z 32193 |i027].28 .00l ] 108
1s—sl o[ 41 V2 s N2 |- 2605 | oo% | .09 |.oby|2es
o moldar > 1L 1S o7 \s2 [ 220[5,5 |.oob]. 07 Foby]| 225
5 —BMLS [Ls 8 |-sq0 [14g [ 231]5.9 [ows [ ob FoST22S
0 —T]45.5] 5.2 .o T st MT 2Ll (.S [oos|.ob FaobS]225
2 —TRldv.cl49.9 [.s40 [I3s [.289]72.3 [rood [0S F oy | 225
do—T4u3.4 |42 [.77 L4259 |35 Z8 | |. 08 |ob2]22S
45—z 2l 3517 1128493 L9371 |1lo Liad |15 F.ob2 | 225
so—14o2 |30 |5 | BN ]AZz [ 45| Y [Lois| i F o5 ]225
s5 —glUor. |26 [ Y L3230 49D PLY 033 |3y 056|225
SUBTOTAL kkkkk kkkkk Kkkkk *kkkk 1*** *kkkk kkkkk khkkdk Kkkkk ’n_z *hkkhk
gl 4ol 4]2.2 [.4 [ oL [ )F [soe|ve,7 [:039 | .40 | oss|22s

s —olt). a3 L3017 Lhsosg)iz.7 Bo3ds [.3L0 |osY 225
0o —2o| 4ol A 1] 3 300 [7.7 §isog]127 | 636 | .37 Foosd] 2285
Yv—scldp/ o2 [ .3 32|18 | soli) oo .28 FoS3] 228
L agoddo0 | )0 | 3B |.325] B Y9 [ 128 o220 | . 2/ W'DSK( ns
B—posldod] ) |3 3]0 .59 [13o |o1d |19 FoS3]225
o —1pl4vo.) | . H [ |UE |55 |588 (148 |os4|.55 oS0 | 225
95 —T75 |Hooo ] .3 |, ] | 1ag |s.0 1.Lod [1IS:2 1 oSS .st Fo4q | 225
e —=olx99] 2 | ] [ 2o3] 5.0 [Los]isz [es3], sy Foig[2z5
—513299 | L [ o1 F1av (49 Lo 1s3 | o5q] Lo [ o4 |225
ﬁ;q 5023940 @ |1 18D [40 [ ezolisL | old] L5 fodl, | 225
i3 |

SUBTOTAL Fedekkk Yok ke ke ke dedede ke ke *kdkdk kkkkdk kkkkk kkkdkk dkkkk *kkkk ™ 5(93 dkkkk
=

=

)3

=

[HD

g5

/50

153

.2

L2

(12

2

SUBTOTAL *kkk¥k *hkkk khkkk *kkkk *kkkk dkkkk, *hkkk *kkkk dhkkk l i qu dkkkk
TOTAL *kkkk kkkkk kkkkk *kkkk *kkkk *kkkk *kkkk kkkkk kkkik ~_“OSLD dkkkk
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ZERO / SPAN CHECK DATA SHEET #15-1

Date : | |- H - 05 Analyte: CO, (15-1)

unit: _Jotol FHoO Run#: Lf

zero Cyl. #: JOZTAC. 5P cone.:  0.00 % CO; Cyl. Press. : )52 Psi
Certified by : AR LI QUIDE Date : O#’/CI"M

Span Cyl. #: 0L~ H1L,277  conc.: |2.50 % cCO; Cyl. Press.: |25 PsI
Certified by : A | K LU e Date: J[-[/- 05

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

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

Flow: 1.6 SCFH Measured by : Rotameter

EPA Span Value =25.0 % CO,

EPA Control Limits = + 2.5% of 25.0 % CO, = £ 0.625 % COz

Method 28 A = + .2 % of 25.0 % CO. + .05 % CO;
- p"’“‘“’«m‘i ) A & A
PRE RUN Audit : by : CLoellin Q> Time : [15Q Temp:__ S~ °F
!‘J
AUDIT RESULTS
Point Expected Response Actual Response + Conc.

i Meter DVM % Meter DVM % Difference A %
ZERO o - _ L T
00.0 .000 00.0 oo | (‘,)gw)g . 037) 03 ' 8 , 14 S
SPAN , £ ' - 0 , -
an,0 | S0L 'QJ;J@ 49.9 n&[((/"’l |2.. 44958 ~L,003 ~.0l§

o e bt e
POST RUN Audit: by: L o Ui ‘_‘:“-\\\, Time: |5 95 Temp : ®O =

AUDIT RESULTS

Point Expected Response Actual Response + Conc.
i Meter DVM % Meter DVM % Difference A %
ZERO 00.0 i B - )
000 00.0 0o .0 | oo L O 12 01l , 04 g
SPAN ) ) e : - A < S Ty O A
500. | 500 |J2.50| 502 | 500 | 12,520 020 | ,082

+ 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 #15-2

pate: |I-17 - 05 Analyte:  Og (15-2)

unit: Sotrol FH00 Run # : Y

Zero Cyl. #: 1LRTAC. ZA conc.:  0.00% O, Cyl. Press.: __ |5 %Y _PSI
Certified by : AL R U QAVDE Date : Q-1 Q*OL)L

spanCyl.#: (L ~HIL29  conc.: 12.50 %0, Cyl Press.: ) PSI
Certified by : AR )L IEUIDE Date : //’ (- 05

Analyzer : Make : TELEDYNE Model : 320 A 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 = £ 2. 5% of 26.0% O, = = 0.625 % Oz

Method 28 A = + 2% of 256.0% O, =+ .05% O,
PRE RUN Audit:by: ([~ ){:77\ Time: [1S0  Temp:_ B>  °F
AUDIT RESULTS

Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 0.0 | Q(_}/ , (j:’) O , O 30 ' ” r%
SPAN . . . e =

128D |.500 (128D |1vs | 599 | 12.53% ,033 | (152
POST RUN Audit : by : & L) z Time: /595 Temp:_ZY  °F
AUDIT RESULTS
Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %

ZERO . . A
000 | .000 | 000 |5 |.cO® | . OF0 1 QY0 , 20

SPAN “n | =y - & <p7 o) =
a0 g0 12|25 | 5oz | 12584 | vog8 | 0353

+ 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 #15-3

Date : I{-))-05 Analyte

unit: Jotol FH0O

Run #: L)

CO (15-3)

0.00 % CO

Zero Cyl. #: ALRTAC. 2-A conc.:
Certified by : _[H R LI QUINE,

r )]

Cyl. Press. : |5°%

Date : O“-1Y4 4

PSI

Span Cyl. #: (L-4H]W2)  conc.:_ .99 % co cyl. Press.: [L25  psi
Certified by : AR UQULTE Date: _//~1-OS
Analyzer : Make : HORIBA Model : PIR-2000 SN : 408005

Analyzer Output: 0-1.0 v.

Range: 0-10.0% CO
Measured by : Rotameter

Flow: 1.5 SCFH

EPA Span Value = 10.0 % CO

'EPA Control Limits = + 2.5% of 110.0% CO = £ 0. 25 % CO
+

Method 28 A = + .2 % of 10.0% CO .02 % CO
A/ 15
PRE RUN Audit : by G //) N Time: 9% Temp:_82 *F
~ AUDIT RESULTS
Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
ZERO 00.0 .000 00.0 00,0 L 00O ‘ OO&I\) ’ {'}(J’E‘; ' Oﬂ)q
SPAN1W4q.Q | 499 | 4 q9|so.! |50) | 5,005 015 |, 058

Lo |5et5 £0
POST RUN Audit: by : & At " T Time: 75 Temp:_© 43
Q
AUDIT RESULTS
Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 000 | 00.0 | po.o |vOOO 00 00 19
SPANT 1yq q | 499 | 4.aq |50 | 522 | 1] 995 , DOS o4 S

+ 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

Date : / / -17-0 ':T?"‘ Analyte : SO, (15-4)

unit: _Jotol FHO! Run#:__

Zero Cyl. # : ‘L/OSTA ¢ Zi Conc. : 0.00 ppm SO- Cyl. Press. : & PSI
Certified by: AlR U&ulﬁ: Date : 419 O/}Z

Span Cyl. #: W”%‘)j’ Conc. : IL( 1O ppm SO,  Cyl. Press. : |00 psi
Certified by : AR LAQWIDE pate: O -29-O\

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 SO, = + 62.5 ppm SO,

~

¢ P «
J§ G

PRE RUN Audit : by : C el C¢ Time: /2" Temp:__ O~ °F
AUDIT RESULTS
Point Expected Response Actual Response + Conc.
it Meter DVM PPM Meter DVM % Difference A %
ZERO[ 00.0 | .000 | 00.0 f oo, /| wo)| 2,250 2,350 | , 134
SPAN N D 1
5" lD cS‘b ‘Zqo 5(),) ' S47) \ 79 , ! (.57 / ! (QUU L .{\.)x»ﬂ“fl

y

e [ =L & >¥s
POST RUN Audit : by : C (A 2 A SQ: 7N Time: 1595 Temp:_ 30  °F
)
AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM PPM Meter DVM % Difference A %
ZERO . tof -2 ¢}
000 [ 000 [ 000 [ ol .coo| (454 %SY L 03Y
SPAN — : - - - |
5’»(9 'S/é) /290 ﬁlbg.‘i\) =) ’ & "{5 (51, g(‘ - ), < \/2 \ } ‘ij_’!,j

+ 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

uniT: Jotol FHOO  gun:_ “ pate: J[-11-0S
Thermocouple Check: —
TIC # 1 — °F TIC#13__ (032 °F
TIC #2 - °F TIc#14____ (b1 °F
TIC#3 3.7 °F TIc#15___ L3 oF
TIC # 4 SL/] °F TIC#16___ o4 °F
TIC#5 SY9 °F TIC #17 (2. °F
TIC#6 SH.2 °F TIC # 18 LA oF
TIC#7 <4.3 oF TIC # 19 (3L °F
TIC#8 ol M, °F T/C # 20 - °F
TIC#9 — oF TIC # 21 - °F
TIC #10 — °F  TIC#22 - oF
TIC # 11 S50 °F TIC#23 — °F
TIC # 12 LS ___°F TIC # 24 - °F
Thermocouple Readout:
Pretest zero and span check and calibration post test zero and span % difference
ZERO — 0 oF Adjto. OO °F zERO_.ls _°F Difference_ ©3 %
SPANJ9 194 oF Adj. to 2000 . CF  SPANXYZ.3 o Difference_ | D %
Thermocouple Readout Pretest Linearity Check:
0 =0 O - 200 =_200.L oF a0 =400
600 =599.9 F 80 =_199% oF 1000 =90 eF

1800 =/"N94 oF 2000 =2000.0°F

)

1200 =/[/9906 o 1400 =17999Y of 1600 =1999.5

Sample Train Leak Check Pre __V/ Post __V/
C-gas Train Leak Check Pre __~J Post
SO, Train Leak Check Pre Q Post
Static Gauge Zero Check Pre _ 'Y Post

Scale Check Pre : Yoo — H10.0 = JO. D

Post: 399.U0= #A.G = Jb. D

Stack Cleaned Priorto TestRun:YES ____ NO _}(__






_”"“Phillips
INsPECTION CERTIFICATE _M'J"‘S

nSt:a||=.-
Company
CUSTOMER: [OCEe e M DATE OF INSPECTION: Paitness in Weghng Sustems
ADDRESS: (3235 Proatie C & o W\-26-02 93515331?;;:‘{' e ¥
6 nas A 9 g 362 0 NEexT INSPECTION DUE: Ph#(206)284-6090
. N é'( ( 5 0% Fax#(206)282-6612

TECHNICIAN: Rocxt? N\C*(e( i f:?ﬂc e T
AUTHORIZATION STANDARD
SIGNATURE: __ISO 9000

__ MIL STD-45662

EQuiPMENT TESTED
INDICATOR BASE OPTIONS INSTALLED
MAKE M\dld&ft on < -~ PrINTER
MoODEL _ W™ —\\D ScoreE BoArD
SR# 6404 COMPUTER
CLass 0 OTHER
CApr.
PRE-TEST é POST-TEST MANUFACTURER TOLERANCE
499.9
q4¢ .1 [000,D

CORNER TEST P
Suirt TEST P
StaTic TEST 2

5'\‘\

;/

WEeIGHT KiT# NIST#

SErIAL NUMBERS OF WEIGHTS USED (OR COPY OF CERTIFICATE)
13- <23-\4

ANY CHANGES TO DOCUMENT OR SCALE NOT AUTHORIZED BY
PumLrs & Morris ScALE CompaNY VOIDS THIS CERTIFICATE.



WASHINGTON STATE DEPARTMENT OF AGR ICl lLT( ]RE

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
Contact: Todd Mackie Temperature: 21.0°C
Phone: 206-284-6090 Pressure: 762.0 mmHg
PO Number: 2-2-009237 Humidity: 35 % RH
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 12 Cast Iron Rice Lake < T23m T23-20,
T23-24, T23-26, T23-28 to
T23-32
Test Weight 501b 30 Cast Iron Rice Lake  877B, N1039, N1041, T23- |
| 1to T23-10, T23-19 to
} T23-28, WA171-0,
WA1712-0 to WA172-2,
WA173-2, WA237, X694
Test Weight 251b 2 Cast Iron Rice Lake = WA238, T23-11
Weight Set, 7pc -~ 10Ilb-8oz 1 Stainless Steel Rice Lake =~ WA177-7
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 apply 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 ' _ & o
WEIGHTS AND MEASURES PROGRAM mv & { _p 5
(AN Uj)A ¥
AN WRIG
STATE METROLOGIST NVLAP LAB CODE 200d46-(
MAR 0 8 2007
Ao - WIOBMRI2-01, 11/98 Page lof

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




Established 1974

Lokee Testing Labs
13235 Prairie Circle East
Sumner, WA. 98390
Chip Wadington

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

Report Number: EESPC37010004050511
CERTIFICATE OF CALIBRATION WITH DATA

INSTRUMENT INFORMATION

Item Make Model Serial Number Customer ID Location
Balance Sartorius A120S 37010004 N/A Lab
Units Readability SOP Used Cal. Date Last Cal. Cal. Due
Grams 0.0001 QC004 05/11/2005 11/05/2004 11/2005
FUNCTIONAL CHECKS
ECCENTRICITY: LINEARITY: REPEATABILITY:
Test Wt:  Tol: Test Wt: Tol: Test Wt: Tol:
100 0.0003 50x2 0.0004 100 0.0001
AS FOUND: AS FOUND: AS FOUND:
Pass: Fail: [J Pass: % Fail; [ Pass: Fail: [J
AS LEFT: AS LEFT: AS LEFT:
Pass:¥  Fail: O Pass: Fail: J Pass:™ Fail: |
CALIBRATION DATA
Standards As Found As Left
100 100.0004 100.0000
70 _70.0003 70.0000
50 50.0002 50.0000
20 20.0001 20.0000
10 10.0001 10.0000
5 5.0000 5.0000
CALIBRATION STANDARDS
ltem Make Model Serial Number Cal. Date Cal. Due Traceable ID#
Weight Set R.L./Troemner 1MG-25KG A45 12/20/2004 12/2005 822/268710-03

Comments / Info Concerning This Calibration:

Technician: D.Deleasa

Permanent Information Concerning This Instrument:

/

. , 7,/“‘4
Signature: / - /%MM

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

Form Number: BA02

Customer Code: EESPC Rev. Date: 3/10/2005



Thermocouples Check against

Thermocouple Calibration Record Semi-Annual

Reference Thermometer serial number 9123454

Ice Water Bath 54,0

Boiling Water 2120

Room Temperature LR

Barometric Pressrre 30,0 F

DATE: |- -2005

TC Location Ice Bath Temp Boiling Water Temp

1 Wet Bulb 32,1 21\7

2 Dry Bulb 32,0 2119

3 Stack 3.3 21,9

4 Stove Top 32.72 21z

5 Left Side 22.0 AlZ2. D

6 Back YN, 2003

7 Right Side 23.0 2\ 7

8 Bottom 32.0 217

9 Firebox Sl B 2.0
10 Secondary/Cat A Y IS
11 Ambient 22 2 Al
12 Tube Furnace 32! 210%
13 Sample Box 32.0 KN
14 Impinger Out 32| 2.9
15 C. Gas Box 327 2/ 4
16 C. Gas Out 32-3 243
17 SO2 Out 2.6 all 3
18 Upper Ambient 32/ 212.0
19
20
21
22
23 Calibrator 22.0 2120
24 Oven 3.2 g




Thermocouple Readout Semi-Annual Calibration Data Sheet

Date: “’ 7- 2005

Thermocouple Number:  T/C Readout

Ambient Temperature: L9

Barometric Pressure: 30: Q

Technician: Reference: Mercury in glass
FISHER #9123454
Other: OMEGA CL-300
Reference Source b Reference | Thermocouple | Difference
Point No. 2 Thermomete | Potentiometer (%)€
r Temperature
Temperature °F
°F
32 Ice Water 32.0 32.0 ¢
212 Boilin
Watef 2120 AL d‘ 0M7
250 Omega 250.0 249 % 080
300 Omega 3000 2993 L0l
400 Omega Hpo. O 95,7 605
500 Omega £00.0 4997 0G0
600 Omega LoD D 599, b L bUT
700 Omega o0 O L9499 ,02LH
800 Omega CBOLD Y49, ) 033
900 Omega 900.0 %997 035
1000 Omega /000D 4499. b 040
1200 Omega ) 2000 1{94. (o L0373
1400 Omega /400D /3997 vo2)
1600 Omega o000 /548, 7 o 4
1800 Omega 9000 1449, b 02l
2000 Omega 2.000.0 2000.0 ﬂ@

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

reference temperature

¢:\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).

pate: | 2008

SO? INJECTION ROTAMETER FISHER SN
9123454
NIST Traceable
Actual °C =°F °F
Q.0 32.0 32.0
250 11.0 ]1. 0
330 91.4 al L
4%, ] 14,7 119 R
DRY GAS METER THERMOCOUPLES
Actual 60 =OF 5H in 5H out KK
0.0 320 32.0 2.0 222
2.4 12.3 2| 2.4 72,3
32.4¢ 90.3 q6. | 4902 490, 0
H4g .0 IR - ]33 g .9 18 |
SLING PSYCHROMETER
Actual °C =°F Wet Bulb Dry Bulb
0.0 22.0 32.0 32.0
220 3. Y BEY 13 &
18- ¢ <3.1 F3.0 %3, 2
37.3 J0.8 90 .9 90.%

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 Delmhorst 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 also 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: JO‘(U' FL[OQ

DATE : ) 1‘2:27 0S

TEST DATA

RUN # 1

2 3 4 5

6 7 8

9 10

AVG. AH 147 1061 23 183

MAX VAC 3.0 3.0 2.0 3.0

Avg. Test Series AH :_+ ‘gq in HHO
Audit Dry Gas Meter : K2

Test Series Max Vac:._ 3:O in Hg

Correction ( Y ) Factor : "0 ‘33

(mcf)

V372

(mcf)

Test Dry Gas Meter : A Correction ( Y ) Factor :
AUDIT DATA
Audit # 1 Audit #2
BP 30,20 30,20
VAC 5.0 3,0
AUDIT METER :
VOL. Final b 30.53 LA [ 0o
(Vw) Initial (23[ 30O LS L SE
Vo _“. 780 5y
TEMP (°F)  Initial _“30 %3
(Tw) Mid _35 SY
Final _90 ... Qo
(F/°n)  Avg. 5 \SHY5 ( &4
AH Initial o (S €9
Mid | %q ¢ (Xq
Final 139 (B9
Avg. o % ﬂ i 1 89
DRY GAS METER :
VOL. Final ¥$3,500 Hs¥, 300
(Vd) mitial 4% 500 453, 500
Vol. 5,000 S 3en
TEMP (°F)  Initial _ B | g5
(Tm) Mid __ %3 2l
Final <65 %_)

CF/°A)  Ave. 8% S95

5905

Audit #3
30, 2.0

3.0

LG, 54,
[S% 1 IaN

q0
t
ra

(3515

139
189
g7

11649
Y 13,300

HSE s

5, 00O

39

3l

%17 i M\“\V

(543



(Vw) (me)(;f) ( Tin) Y Factor % Diff, = %@Xloo
(Vd)(P-kl—)(w) Xp

NOTE : mcf = meter correction ('Y ) factor for Dry Gas Meter used as a transfer standard
RUN 1 '

(4 73L N Loo3)(3020)(s43 ) _1814.T _ q5¢
(S, 660 )(3@,'2{) +¢_}¢§5%)( <45 ) J2331s)

Y:

A%=(‘95(’p ~ C?("B)XIOO -~ .7 %
L FL3
RUN 2
( ) )( ) )
Y= = -
( )( BREEY: )( )
A%-( - )XIOO = %
RUN 3
( )( )( )( )
Y= = =
( s
A%=( - )XIOO = %

NOTE : The Y factor % difference must be < + 5.0 % to be acceptablé
IN OLATED Y FACTOR

1
T inch H2OAH = »_CY?CS’; Calculated calibration Y factor from calibrations
2
T—— inch H2OAH = %_ Calculated calibration Y factor from calibrations
A _ 0 X100 _ /D
( (A (E)
5"‘/ i “'/5§ _ aOC’C? [O !(3007
(D) (C) (E) gF)
l 6 ﬁ _ \ / - 08 6’7 X 100 % 3
AvgAH (A) _ é )5
|:\ DOD? X %e"" ] " 1 Q).} _ (a
(F) (G) (C) Interpolated Y factor
Volume Metering System Leak Check 0. 000 inch H7O in one minute




DRY GAS METER CALIBRATION

paTE: b -0S DRY GAS METER :__H Box: S
Wet Test Met
BAROMETRIC PRESSURE 27 1 in. Hg. Correstion Factor Y=l 003
Orifice Manometer Setting,
AH, in. H0 1 2 3 5 75 1.0
Gas Vol '
asVolume | ot bs4.0970659 59l 44 |2H A5 |16 oo | (31,560
Wet Test Meter A
3 Initial (49,520 (S L9 1575 | U4 D (U LIS (o Lo
e Vw L AT HED | 4903 | 7197 | 4,955 | 10
Gas Volume
Final (3360133, Lol 3. u |60, 900 155.996 |)(;0.900
Dry Test Meter 9 A 7
3 Initial 121100[ 3300|133 Lo |43, o |50, 900 | 158, G00
vat Vw 2 L.SER| Boug $,ee0| F,300| S0 | Seoo
Wet Test
o Initial L 90 g4/ Qs |95 g5
Met ) — -
o Middle | 0 92 |95 95 945 Q5
Temperature . 9% - C[L/ G 5_?5 9 a5
. b - el
" Average %ULS@ @EE 555‘ <§§® (\555' 355
Dry Test ) -
Initial %S Sk |FF 3% %9 q0
Met
o Midde | Bl |3]  |B8 549 39 Go
Temperature . 20 <3 %% 54 i_q 60
t - _ - .
" | e |5 G SAEH |G [(s99) (530
Y - e ass |awl |9 | 9| 9%l | %2
vd (Pb o+ —«) (tw)
13.6
S

Average Y=




METER BOX CALIBRATION

Date : 11/10/05
Calibrated By : J.C.
Dry Gas Meterbox ID : | K2
Barometric Pressure, Pb = ‘ 28.37
Vacuum = 0.0 in.Hg

Orifice Manometer

Setting, Delta H

in. H20 0.10 0.10 0.10 0.10

Gas Volume Wet Test Meter |
Vw, cu. ft. 5.000 5.000 5.000\ 5.000
!

Gas Volume Dry Gas Meter |
M Final 455032 460.080 465.135  470.200
M Initial 450.000 455.032 460.080 465.135

Vd, cu.ft. 5032 5048 5055  5.065
Wet Test Meter
twDeg F 78 78 78 78
twDeg A 538 538 538 538
Dry Gas Meter
Outlet, tmo 1) 80 83 84 85
2) 82 84 84 85
3) 84 85 85 86
Dry Gas Meter
Inlet tmi 1) 81 84 85 86
2) 82 85 86 87
3) 84 86 86 87
Mean tm, Deg F 82 85 85 86
Mean tm, Deg A 542 545 545 546
Results :
Y= 1.001 1.002 1.002 1.002
Averages :
Y= 1.002

ﬁv{ﬁ? (oD

in. Hg

0.10

5.000

475.266
470.200
5.066

78
538

85
86
86

87
87
87

86
546

1.002

0.10

5.000

480.333
475.266
5.067

78
538

86
86
87

88
88
88

87
547

1.003



METER BOX CALIBRATION

Date : 11/10/05
Calibrated By : J.C.
Dry Gas Meterbox ID : K2
Barometric Pressure, Pb = 28.37
Vacuum = 0.0 in. Hg
Orifice Manometer
Setting, Delta H
in. H20 0.20 0.20 0.20 0.20
Gas Volume Wet Test Meter
Vw, cu. ft. 5.000 5.000 5.000 5.000
Gas Volume Dry Gas Meter
M Final 485.422 490.521 495.618 500.720
M Initial 480.333 485.422 490.521 495.618
vd, cu. ft. 5.089 5.099 5.097 5.102
Wet Test Meter
twDeg F 78 78 78 78
twDeg A 538 538 538 538
Dry Gas Meter
Outlet, tmo 1) 88 89 89 89
2) 88 89 89 89
3) 89 89 89 90
Dry Gas Meter ‘
Inlet tmi 1) 89 90 90 91
2) 90 91 91 92
3) 90 91 92 92
Mean tm, Deg F 89 90 90 91
Mean tm, Deg A 549 550 550 551
Results :
Y= 1.002 1.002 1.002 1.002
Averages :

<
Il

1.002

in. Hg

0.20

5.000

505.829
500.720
5.109

78
538

90
90
90

92
92
93

91
551

1.002

0.20

5.000

510.935
505.829
5.106

78
538

90
90
90

92
92
92

91
551

1.002



METER BOX CALIBRATION

Date : 11/10/05
Calibrated By : J.C.
Dry Gas Meterbox ID : K2
Barometric Pressure, Pb = 28.37
Vacuum = 0.0 in.Hg

Orifice Manometer

Setting, Delta H

in. H20 0.30 0.30 0.30 0.30

Gas Volume Wet Test Meter

Vw, cu. ft. 5.000 5.000 5.000 5.000
Gas Volume Dry Gas Meter
M Final 516.042  521.144  526.255  531.375
M Initial 510.935 516.042 521.144  526.255
vd, cu. ft. 5.107 5.102 5111 5.120
Wet Test Meter
twDeg F 78 78 78 78
twDeg A 538 538 538 538
Dry Gas Meter
Outlet,” tmo 1) 90 90 91 92
2) 90 91 91 92
3) 91 91 91 92
Dry Gas Meter
Inlet tmi 1) 90 92 92 93
2) 9 92 93 94
3) 92 92 93 94
Mean tm, Deg F 91 91 92 93
Mean tm, Deg A 551 - 551 552 553
Results :
Y= 1.002 1.003 1.003 1.003
Averages :
Y= 1.003

in. Hg

0.30

5.000

536.501
531.375
5.126

78
538

92
92
93

94
95
96

94
554

1.003

0.30

5.000

541.628
536.501
5.127

78
538

93
93
93

95
96
96

94
554

1.004



Orifice Manometer

Setting, Delta H

in. H20

METER BOX CALIBRATION

Date : 11/10/05
Calibrated By : J.C.
Dry Gas Meterbox ID : K2
Barometric Pressure, Pb = 28.37
Vacuum = 0.0 in.Hg

0.50 0.50 0.50 0.50

Gas Volume Wet Test Meter

Vw, cu. ft.

5.000 5.000 5.000 5.000

Gas Volume Dry Gas Meter
M Final

M Initial

vd, cu. ft.

Wet Test Meter

tw Deg
tw Deg

Dry Gas Meter
Outlet, tmo

Dry Gas Meter
Inlet tmi

Mean tm, Deg
Mean tm, Deg

Results :

Averages :

F
A

> T

1)
2)

1)
2)
3)

<
[}

546.755  551.874  557.001 562.132

541.628 546.755 551.874  557.001
5.127 5.119 5.127 5.131
78 79 79 79
538 539 539 539
93 93 94 95
93 94 95 96
94 94 95 96
93 94 95 96
94 95 96 97
95 96 98 98
94 94 96 96
554 554 556 556
1.003 1.003 1.004 1.004
1.004

in. Hg

0.50

5.000

567.276
562.132
5.144

79
539

96
96
96

97
98
99

97
557

1.003

0.50

5.000

572.421
567.276
5.145

79
539

96
97
97

97
98
100

98
558

1.004



Orifice Manometer

Setting, Delta H

METER BOX CALIBRATION

Date : 11/10/05
Calibrated By : J.C.
Dry Gas Meterbox ID : K2
Barometric Pressure, Pb = 28.37
Vacuum = 0.0 in.Hg

0.75 0.75 0.75 0.75

5.000 5.000 5.000 5.000

577.560  582.704  587.855  593.017

in. H20
Gas Volume Wet Test Meter
Vw, cu. ft.
Gas Volume Dry Gas Meter
M Final
M Initial
Vd, cu. ft.
Wet Test Meter
twDeg F
twDeg A
Dry Gas Meter
Outlet, tmo 1)
2)
3)
Dry Gas Meter
Inlet tmi 1)
2)
3)
Mean tm, Deg F
Mean tm, Deg A
Results :
Y =
Averages :

572.421 577.560 582704  587.855
5139 5144 5151 5.162
79 79 79 79
539 539 539 539
95 96 97 99
95 96 08 99
96 97 98 100
95 97 99 100
97 08 100 100
100 100 100 101
96 97 99 100
556 557 559 560
1002 1.003  1.004 1,004
1.004

in. Hg

0.75

5.000

598.174
593.017
5.157

80
540

99
99
100

101
101
102

100
560

1.004

0.75

5.000

603.330
598.174
5.156

80
540

100
99
100

101
101
101

100
560

1.004



Orifice Manometer
Setting, Delta H
in. H20

METER BOX CALIBRATION

Date : 11/10/05
Calibrated By : J.C.
Dry Gas Meterbox ID : K2
Barometric Pressure, Pb = 28.37
Vacuum = 0.0 in.Hg

1.00 1.00 1.00 1.00

Gas Volume Wet Test Meter

Vw, cu. ft.

5.000 5.000 5.000 5.000

Gas Volume Dry Gas Meter

M Final
M Initial
vd, cu. ft.
Wet Test Meter
twDeg F
twDeg A
Dry Gas Meter
Outlet, tmo 1)
2)
3)
Dry Gas Meter
Inlet tmi 1)
2)
3)

Mean tm, Deg F
Mean tm, Deg A

Results :

<
[l

Averages :

<
]

608.466 613.628 618.799  623.973

603.330 608.466 613.628 618.799
5.136 5.162 5.171 5.174
80 80 80 80
540 540 540 540
98 99 101 102
99 101 102 102
101 102 102 102
95 99 102 103
97 101 102 103
101 102 103 104
99 101 102 103
559 561 562 563
1.005 1.003 1.004 1.004
1.004

in. Hg

1.00

5.000

629.155
623.973
5.182

80
540

102
102
103

104
104
105

103
563

1.004

1.00

5.000

634.343
629.155
5.188

80
540

102
103
103

105
106
106

104
564

1.004
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LastCal. : 5" 8-0%

Barometric Pressure : 3©, | =&

SO, ROTAMETER CALIBRATION

By:C%)oL)'Date: -3 -0

Manufacturer : SKC-WEST
SKC ACCUFLOW Digital Flow Calibrator: Model 712

“ Hg

Temperature :

By : (A0
7

SN : 311325

12,

RUN # 50 CC/MINUTE 100 CC/MINUTE 150 CC/MINUTE
DIGICAL VOLUME DIGICAL VOLUME DIGICAL VOLUME
1 56| /20.3 173.7)
2 569 120,2 1740
3 S$s.9 140. S 173 |
4 55,7 1149.9 Ry
5 56,/ |22 11¢. 2
6 56,0 ! 26.7) 1730
7 SL-2 \b. Z 17129
8 s6.3 [2)0 712 4
9 $5.7 1720, 5 173. 7
10 S o 170.2 \13.9
AVERAGE 8.0 cc/min J20,4 cc/min {13, 8 cc/min
SETTING cc/min
0 0.0
50 Sb.D
100 120.9
150 [(73.5

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

100 CC / MINUTE =




S0O2 Rotameter

11/08/05
200
150 |
Rotameter
100 |
50|
0 | | |
0 50 100 150 200
SO2 ppm
Regression Output:
Constant -0.25
Std Err of Y Est 3.335416016
R Squared 0.9987013745
No. of Observations 4
Degrees of Freedom | 2
X Coefficient(s) 1.17

Std Err of Coef. 0.0298328678



TRACER GAS TRAIN RESPONSE TIME

DATE ;| ¥ - GovS
Elapsed Time SO, SO, SO,
Conc. (v.) Conc. (v.) Conc. (v.)
00 sec VSIS S Y SIS
15 299 305 L oS
30 W 18S A&3 35
45 p ! 3 5‘ | |3‘4 ' 133
60 L 087 .0 90 089
75 0 LS LoLS L obD
90 s D4 L ‘OQ'L{ ‘OL{(
105 025 iy LO2Y
120 v ot’) L 01 R L 017)
135 Ol | v OI , O L
150 1007 L O67) y 00
165 \ 0073 cooY Lo0 3
180 100 | 00T ,00 |
Initial Response | 2 jz I
95 % Response /D | /0 /05
Flow Rate [ g / & /.8
CEM GAS TRAIN RESPONSE TIME
Elapsed CO, CO, CO, 0O, 0O, O, CcO CcO coO
Time Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.) Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.)
00sec |,dq% | sol |i1so0l]  Sov| (Sol | .50 | 494 | 8w | SO
5 |, g%s | 482 | 440 | . SFo| S45| saj| 250|240 | 240
30 -1 A 345 o | b9 | LYY A 050 s | 050
5 |, 4% | yso| s [ s | s | ) | oea | g | ors
80 082 | .o80 | 083 | g1 | 815 | S0 | 007 [ 6 | . cof
7 12039 | .03 | 3% | 1 928] 430 | B2F | 002 | 002 | c0)
0 [,o0zo |102) | 1022 | &30 &30 | ¢ g | &
105 |0ty | ot rord '
120 ¢ OO7) 10‘553 0007
135 | 0¥ | 008 OO
150 o002 y o2 | o0}
165 |, 00/ ool | i
180 {Z C)
Initial
Resgons / L..) / L_{ ‘ g.( q g —'} (p ‘(0
95 %
reors | §5 | w5 | 85 | GO | o | 58 | Ho | 4o |0
ow [~ e 1 1s | 45| 5| 45|25 ] 15 /s |25




ORSAT ANALYSIS DATA SHEET

DATE : |- - 2005

Gas 1 2 3 - AVE CONC TANK ID
| o O © O | Ny  MuITAC-3A
% 10 @) O O A,

“l 0 | o o | o N,

cO; | 12.5 |CC-d L
= s | NEW
Co g o9 | TANK
Copl v e |22 | 2ozo [202™ |ccgsaoy
o 210/ 2, | 211 2t |20 10
COl3L | sG X (o S0 | DO

2l 6k | e | 6o | Lzo | bz ec-1293¢
O | (.2 b, b2 | 613 | Gzs

120 a0 |20 | 20 [.9%

CO,

O,

CO

-t 0%



CO, ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Date: !_! [-9-05
Analyzer: Make: _ HORIBA : Model:
Calibration by:__ (" D\/ » Woe «L}f x
Cal Gas Flow: _L.5 SCFH O
pp. 300 %
Temp: “"”‘wz)

Cylinders:

s ARTAC 3-A

N\ o
Certified by:__ Al £

LIANDE!

Concentration:

PIR 2000 SN: _ 407069

Measured by: Rotameter

Instrument ID:  PRINCO

Instrument ID: TR

00. 00 % €O,Cyl Press.:@l PSI

Date: 04"’1 (:1" OL}

2. # QC, - 4 627 Concentration: /25 O % CO,Cyl Press.
Certified by:_ AR LIQUITE Date: L/ =/ -OF
3. # w.’:)f)“? OH Concentration: QJ 23 % CO, Cyl. Press.: Hoo  ps
Certified by, AR QA DE Date; (02~ 144-00)
4. # QC“\Z’ 12 Concentration: le IQ/Q‘ % CO, Cyl. Press.: ] 320 psi
Certified by:_ A LR 1) QU IsE Date: 05~ [2-0F
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.
# # CcOo2 METER DVM METER - DVM METER DVM
111000 | 0O 000 | on.O  OLO ©0.0 , 000
2 121240 | 496 | H9b | s0.2 | 502 49, b 49
3112122 | 944 | .®4q | 919 | 34¥
‘1 22 244 | 749 [ A9 | 243
5 111 000 | 00O | .Co0 |D.00 , OOD

/2




CO, Linear Regression Results:

Y=MX+B R
Slope M)=_____ - seloh N %

Y Intercept B)=__ - O EY NS
9999971

Correlation Coefficient(r) = _*

aca cOJg’s
= B{f (M | ‘1

0.9
;u/

0.8

/

0.6

0.5

0.4

|
|

000 2.5 5 7.5 10 12.5 15 17.5 20 22.5 25

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

HIGH q C - - e —~ = -~ - -— 7 ¢
VOLTS D - 21,20 0 Q12D -~ 030 2 T .10
LOW Ayl - - /[ ‘ .14
VOLTS ' 2‘{;{ ] = (J) | ! ‘)\" = (‘\As? Ve = T \ (') l "I ) = ® § O\ )




COo2

F400

% DIFFERENCE

-1

-2

ZERO|

I | 1 L 1 | | L L

RUN 1 RUN 2 RUN 3 RUN 4
11/11/05  11/14/05 11/16/05 11/17/05

PRE & POST AUDITS

% DIFFERENCE

-1

SPAN

I 1 1 1 | 1 1 1 i L 1 I

RUN 1 RUN 2 RUN 3 RUN 4
11/11/05 11/14/05 11/16/05 11/17/05

PRE & POST AUDITS




0, ANALYZER

MULTIPOINT CALIBRATION REPORT FORM

/(-2-05

Date:
Analyzer: Make: TELEDYNE i Model: _320A SN: _37400
Calibration by: C ,D/) L\»("—?’(.Jz"‘\ 77—
Cal Gas Flow: _1.5 SCq:H 0 Measured by: Rotameter
Bp._ 20:0%F Instrument ID:_PRINCO
Temp: 50 Instrument ID:_ TR
Cylinders:
1. # légTAQ Z-/ Concentration: (O, (0 % O, Cyl. Press.:
Certified by: ALK LIQUTE Date: ()4~ 19”01’}
2. # CC B ('l{( G273 Concentration: ‘Z@O % O, Cyl. Press.: ’b‘”’ PSI
Certified by:_H [ K L OLUDE Date: [1-1-0S
3. # C ( 259 0 | Concentration: Z} 10 % O, Cyl. Press.: Hoo  ps
Certified by:__ A\ | £ LITE Date: 0214 -00
4. # C/Q ~ lQQ?)} Concentration: [O 75 % 0O, Cyl Press.: Iﬁg{;) PSI
Certified by: ”‘ R LI IDE Date: 02 -123-02,
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
' "0oo 0.0 | 000 | 000 | .poo 000 OO
2?1250 | j250] .600 | )2 | S0 | 12,5 |.500
31312100 (210 | 344 | Ll.o .3;;
4 4 (0‘25 Q«QE ‘9«5@ 4:’/)-' ZU [ PZ-‘{Z?
S1'o | 0O | OO0 |0.,00 | 008




O, Linear Regression Results:

Y=MX+B
Slope (M) =

7

—, 0001 3o

o O ‘I’f’{ A3
Y Intercept (B)=__~ 9~ 12

GQoaaa gu9q

Correlation Coefficient(r)= = '~ °

o= 2999989

0.9

0.8

0.7

0.6

0.5

0.4

0.3

5 75 10 12.5 15 17.5

EPA Span Value = + 2.0% of 25% 0, =% 5%
Cal Volts = Cal Volt Conc - Std Conc = + Conc Diff = £+ A%

HIGH

VOLTS QY| 2200250 210 -7 .0 S

20

LOW - le L ey
VOLTS - é{v ﬁ \,r (-A)l Zr,,() - A 0D ” ‘:} = - e (,)ﬂ\’{ )




02

F400

3
2 —
1_
L
2
u o = =
b oo o o g BB
[T
L.
a
X
1
2
i3 1 i | | | | | 1 1
RUN1 RUN2 RUN3  RUN4
1111/05  11/14/05 11/16/05 11/17/05
PRE & POST AUDITS
3
2 -
w '
g -
i B =
Eol 2 % F =
uj w
b,
a
x .
2
_3 | Il | | K | | ] I L | | |
RUN1 RUN2 RUN3 RUN4
11/11/05  11/14/05  11/16/05 11/17/05

PRE & POST AUDITS




CO ANALYZER ‘
MULTIPOINT CALIBRATION REPORT FORM
\

Date: ”"’ qy O C)

Calibration Results

Point |CYL. % EXPECTED ACTUAL ADJ.

# # cO METER DVM METER DVM METER DVM

T11] OO0 | co.o| . 0O 6b O |- ool 00.0 000
4.99. | 499, | .499L|499 | .499 | 499 | 49

.0 | B3O %L z 362
.98 | J9.8 | 198 | 197 | 19>
0.00 | 00.0 | QOO |00 0 | LoD

a|l & wf N
ENENEANES
DQ

Analyzer: Make: HORIBA PR Model: _PIR 2000 SN: _ 408005 }
Calibration by: &,ﬂ' YN Y, )
Cal Gas Flow: _1.5 SCFH / Measured by: Rotameter
Bp: 30.0% Instrument ID:_ PRINCO
Temp: <O Instrument ID:_ TR
Cylinders:
1. # ﬁ—é"ZTf"\Q 3’A Concentration: 00.00 %  CO Cyl. Press.: /Sgo PSI
Certified by: R LU ITbE Date: O4 Q’QL/“
2. # (\/C/' | (277 Concentration: L'l . 9‘? %  CO Cyl. Press.: |ZS™ psI
Certified by 1 £ ] QLN Date: [{- |-05 '
3. 4 (0 559 O Concentration: SKOL) % CO Cyl. Press.: Ho O psr
Certified by: H) R U( QLL )\DQ/ Date: (2.1 ‘-1 910
4. # (\,(‘, - \7\{}2)\ Concentration: IOI X %  CO Cyl. Press.: 12}3{; PSI
Certified by: H ' o L QU DE ' Date: 02~ [2, - ()3
Analyzer: Calibrated Range:_0-10.0 % Output:_0-1.0 V.
Flow: _1.5 SCFH ' Measured by: Rotameter
|
|



CO Linear Regression Results:

Y=MX+B
Slope (M) =

RPN Y X < <
- 'y {r]{—i -Il‘ DR

3 1.2
Y Intercept (B)=__. / 0023

Correlation Coefficient(r) = _~ 49941 20

0.9

0.8

0.7

0.6

| {
W

0.5

0.4

0.3

0.1

000 1 2 3 4 5 6 7

EPA Span Value = + 2.0% of 10% CO = + 2%
Cal Volts = Cal Volt Conc - Std Conc = + Conc Diff = + A%

HIGH

(@ “) r y T Tt P .
VOLTS Bl & 3.2 . .0 = 020

Il

LOW -
193

N &1 9]
VOLTS _ 97 . L9838 _—.olo




CO

F400

3
2 (-
1 M
w
3]
&
]
Colm = m ® m m m ®
[TH
w
[m]
O\°
_1 —
_2 —
3 | | L | | | I | | |
RUN1 RUN2 RUN3  RUN4
1111/05  11/14/05 11/16/05 11/17/05
PRE & POST AUDITS
3
2 -
w 1
O
=z
o =
4 = ,
E 0 —= o | | == == |
™
[a)
x
-1 -
_2 —
_3 | 1 | | 1 | 1 | L | | 1 |
RUN1 RUN2 RUN3  RUN4
11/11/05  11/14/05  11/16/05 11/17/05

PRE & POST AUDITS




SO, ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

1O

Date: J 1= Y- 05
Analyzer: Make: HORI BA
Calibration by: LJ 1

Model:

PIR 2000 SN: _ 403019

Cal Gas Flow: 1.5 SCFH “

-

BP:_D0.0%

Temp:__ > Y

Cylinders:

Measured by: Rotameter

Instrument ID:  PRINCO

Instrument ID:__ TR

OO0 (D) o SO, Cyl. Press.: / 5 B0 psi

Lo 63 TRC FA
LOMIDE

Concentration:

Certified by:_ N [ R

Date: 01"*’ I C? "Q‘#

2 4 (0679

Concentration:

// L'_ti‘{: "') % SO, Cyl. Press.:;(M_P SI

Certified by: ALR L{‘ QLU Date:_ 01 25-O]
3. # /»\LMO 4 Wy { 4 Concentration: l‘,‘ HO % SO, Cyl Press.: 7 /7 COPSI
Certified by: L/ 'WW LAY HTSUE Date: 05 1S o
4. # P((/M() By /) ?S[ Concentration:__ D Olp % SO, Cyl. Press.: ] Lo PSI
Certified by:(ﬁ%{". OTT 8 PEC U\‘/ Gt CCSDater (D& - 1)
Analyzer:  Calibrated Range:_0-2500 PPM Output:_0-1.0 V.
Flow: _1.5 SCFH Measured by: Rotameter
Calibration Results
Point [CYL. PPM EXPECTED ACTUAL ADJ.
# # S02 METER DVM METER DVM METER DVM
T 000 | 000 | .00 | bo.0 | O oo | 00D
21211290 | Sl | Sl | 52.% 28 | 5L | 510
3 3 . 2, .
1720 | o | 708 | 164 = Q‘wx
414 85 | R02 1202 | Do ylera
S 11| 0.00 a0, O D00 | O0.0 Q00O

D =

[249.13C




SO, Linear Regression Results:

Y =MX+B
Slope (M) =

2,1 17
—, 0034 |2

‘ 000" | 0O( vz

Y Intercept (B) =

' s £ )7/
qQQ997

Correlation Coefficient(r) = _* 14

C

YA ISy § .
2= » L L O

! b

0.9

0.8

0.7

0.6

0.5

0.4

0.3

o

-0 250 500 750 1000 1250 1500 1750 2000 2250 2500

EPA Span Value = & 2.0% jof 2500 PPM SO, = + 50 PPM
Cal Volts = Cal Volt Conc - Std Conc = + Conc Diff = + A%

HIGH . T A ey L e
vorrs .09 =1772.5 . (70.0=-_2.50 <L . 100
LOW ) )

0O L il AN e /NS — -
& 0 & & U0 = /‘ OO = N O {’4,:‘3“‘)
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Phone; 303-442-4700

Fux. 403- 772.1073

Customer '
ENERGY & ENV MEASUREMENT

C/0 ED WADINGTON
3730 N. PELLEGRINO DR.
TUCSON, AZ 85749

NAI.YTICAL INFORMATION

Assay Laboratory

SCOTT SPECIALTY GASES . -'* .

500 WEAVER PARK RD

LONGMONT,CO 80501

Pro}act No.: 08-34i35-00‘l
P:0. No.:. VERBAL 3

TN

FRRaTY

Thll certification was performed according to EPA Traceabllity Protocol For Assay & Certification of Gluouu Callbrmon Stlndardl;' ;

Prooedure #G1; September, 1993,
y, byllndar Niimber: ALMO052285
£ Cylinder Presdure®®®: 1996 PSIG
- COMPONENT *
SULFUR DIOXIDE *
NITHOGEN

i‘ & not \uﬂh)nn cylinder prauuu Is below 150 pslg.

c. .‘Produot codmod es+/- 1% analyticel accuracy Is directly tracesble to NIST standards, .
"o Tl afoldeol hab been certifled using corrected NIST SO2 standard values, per EPA guldance deted 7/24/96 and will ot abrrelite with

REFERENCE STANDARD

Certlification Date:

CERTIFIED
CONCENTRATION
506 PPM
BALANCE

4121197 .

.,lf

‘,)

i Fln( frhd Analysls

Second Triad Analysis

TYPE/SRM NO. EXPIRATION DATE ~ CYLINDER NUMBER CONCENTRATION COMPONER'T '
fﬂmM 1861 1,,‘5 9/27/98 ALMO59605 488.5 PPM . - 802/N2 ’
1 - f}’nq g . . ,r‘;':; i, By
strnumeuf/alon T R T . S e
,msmumsmmoosusemu LAST DATE CALIBRATED . ANAL\rﬁéAL Pmﬂcm!
mn Smem/azzo/AAasmzm 03/20/97 . ; sm Ephcncod F'nn
RS XNALYZER READINGS ' . L
§: by SR (Z=2Zero Gas R=Reference Gas T =Test Gas r=Correlatlon Coefficiant) -

- Cefibration CUNC

:' X vr’ X
g i 5 5
*. SULFUR DIOXIDE ST
D¥to: 0414/FP,, Response Unit: PPM Dete: 04/21/97  Response Unit: PPM cmm-ylu”cﬂomﬂl’f i
dlt1030e9 5. MMreasr72  Tre808.77 2120.3241 M1=480.20  T1s0808.43 re0.008090.1 ynck g v '; e,
,"; Woeasn.79 hﬂ 8201 72=808.80 R2=480.83 2221.0098 T2=608.78 Gonetente! 3 Aodbobo“
3| 430 1.0420 9., ﬂ-uoo 78 R3=a8s.09 23208240  T3=808.74  RI=480.60 8e1.000008 - ; - °-°~°°°°°°
'Q; avMM{ sob8  pem Avp. Conoentration: sos.e e




Vm(std) 1.500
mcf 1.004

Hg 29.85

DH 0.12
temp 68

ml BA ++ 1 75
Normality 0.0101

Tank I.D. # ALMO52285

SO2 concentration analysis

529

11/07/05

dscf=

ppm =

Run1
Run 2

Run3

avg.

.500

501

507
510

501

506



AI R LIQU I DE 8832 DICE ROAD, SANTA FE SPRINGS; CALIFORNIA 90670 (562) 945-1383 -~
™

CERTIFICATE of ANALYSIS ¥

EPA Protoco Gases

7I. Number: Cyl. Pressure:* Lot Number: P

362184 ; 2000PSIG SFS34489
~ssay Date: : Expiration Date: Document Number: Sulfur Dioxide 1260  ppm 1290 % 20
01/29/01 01/29/04 7638112 Nitrogen Balance Balance
[customer: P.O. Number: Item Number: k3
~~RLIQUIDE - | LOKKEE ‘

A\COMA, WA . i

" fixture is d

en
1540 + 10 ppm  Sulfur Dioxide

Nitrogen - CC 62136  1L99-029 12/02/01

anufacturer:
«odel Number: CMA-331A
Serial Number: 56674503
MPR Last Calibrated:.  01/12/01
ralytical Principle: NDIR

0
153
128

1288




Vm(std)

mcf
Hg
DH

temp

ml BA ++
Normality

Tank I.D. #

1.500

1.004
29.85
0.12

69
448

0.0101

CC62184

SO2 concentration analysis

529

11/07/05

dscf=

ppm =

Run1
Run 2

Run3

avg.

1.500

1283

1289
1297

1283



Scott Specialty Gases

500 WEAVER PARK RD,LONGMONT,CO 80501

Phone: 303-442-4700 Fax: 303-772-7673

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Project No.: 08-34135-003
P.O. No.: VERBAL

Assay Laboratory

Customer

ENERGY & ENV MEASUREMENT
SCOTT SPECIALTY GASES
500 WEAVER PARK RD
LONGMONT,CO 80501

C/0O ED WADINGTON
3730 N. PELLEGRINO DR.
TUCSON,AZ 85749

ANALYTICAL INFORMATION
This certification was performed according to EPA Traceability Protacol For Assay & Certification of Gaseous Calibration Standards;
Procedure #G1; September, 1993,

' Speclal Notes:

e LT

Cylinder Number: ALMO049127 Certification Date: 4/21/97 Exp. Date:  4/21/2000
Cylinder Pressure®®*; 1860 PSIG
CERTIFIED ‘
COMPONENT CONCENTRATION ANALYTICAL ACCURACY®®
SULFUR DIOXIDE * 1,770 PPM +/- 1% NIST TRACEABLE
NITROGEN BALANCE
¢¢° Do not use when eylinder pressure Is below 160 psig.
9% Analytical accuracy Is inclusive of usual known error sources which at least include precision of the messurement processes.
Product certified as+/- 1% analytical accuracy Is directly traceable to NIST standards.

® This Protocol has been certified using corrected NIST SO2 standard values, per EPA guidance dated 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 ALMO057797 3131. PPM SULFUR DIOXIDE
INSTRUMENTATION
INSTRUMENT/MODEL/SERIAL# LAST DATE CALIBRATED ANALYTICAL PRINCIPLE
FTIR 8ystem/8220/AAB940026 1 03/20/97 8cott Enhanced FTIR

ANALYZER READINGS

(Z=Zero Gas R =Reference Gas T =Test Gas r=Correlation Coefficient)
First Triad Analysls Second Triad Analysis Calibration Curve

SULFUR DIOXIDE *

Date: 04/14/87  Response Unit: PPM Date: 04/21/97  Response Unit: PPM Concentretion= A+ Bx+Cx2 +Dx3 +Exd

21=0.7210 R1=3127.7 T1=1767.1 21=0.4020 R1=3126.8 T1=1770.2 1=0.999990 1696

A2=23131.7 2224.0770 T2=1768.1 R2=3132.3 22=6.6540 T2=1769.3 Constants: A=0,00000

23=4.6770 = T3=1768.1 A3=3133.7 23=4.9410 T3=1770.9 A3=3134.9 B=1.00000 €=0.00000

Avg. Conosntration: 1788. PPM Avg. Concentration: 1770. PPM D=0.00000 E=0.00000

N N
|
|

ANALYST: ':me m

DEVON VONFELDT



Vm(std) 1.500
mcf 1.004

Hg 29.85

DH 0.12
temp 68

ml BA ++ 617
Normality 0.0101

Tank I.D. # ALMO49127

SO2 concentration analysis

532

11/07/05

dscf= 1.500
ppm = 1767
Run1 1775
Run 2 1770
Run3 1767

avg. 1771



of nalysis

ANALYTICAL CONTROL

LABORATORY ANALYSIS

METHYLENE CHLORIDE - OPTIMA

Catalog No. D151
Lot No. 035941

July 23, 2003

This is to certify that this lot was tested and found

to comply with the specifications for this product.

The following are the actual analytical results obtained:

TESTS

Assay
Color
Description
Free Halogens
Identification
Fluorescence Background (as Quinine Sulfate)
Certified for EPA Test #1625
Pesticide Residue Analysis (as Heptachlor Epox1de)
Density (g/ml) at 250C
Optical Absorbance At 254 nm
At 240 nm
At 233 nm
Refractive Index at 250C
Residue after Evaporation

Titratable Acid
Preservative (Amylene)
Water (HpO)
Chemical Division
° 1 Reagent L
FlSher . Pair iii\]/ln NJ. 07410

Scientific 7

ACTUAL ANALYSIS

99.9%
5 APHA
Clear, Colorless Liquid
Pass Test
Pass Test
Not more than 1 ppb
Pass Test
Not more than 10ng/I
1.317.
- 0.002
0.10
0.54
1.4209
0.4 ppm
0.00004 Meq/g.
64 ppm
0.008%

Approved By: %M

Edgar E Hess
Q.C. Laboratory Manager




Certiicate of 4

ANALYTICAL CONTROL LABORATORY ANALYSIS

ACETONE -

Catalog No. A929

Lot No. 023283

June 4, 2002

This is to certify that this lot was tested and found to comply w1th the specifications for thls product.

The followmg are the actual analytical results obtained:

TESTS

Assay

Color

Description

Identification

Fluorescence Background (as Quinine Sulfate)

Pesticide Residue Analysis

(As Heptachlor Epoxide)

Substances Reducing Permanganate

Solubility in Water

Aldehyde (as HCHO)

Density (g/ml) @ 25 Degrees C

Methanol (CH30H)

Isopropyl Alcohol ((CH3)2CHOH)

Optical Absorbance At 400 - 350 nm

' At 350 nm

At 340 nm
At 330 nm

Refractive Index at 250C

Residue after Evaporation

Titratable Acid

Titratable Base

Water (HO)

ACTUAL ANALYSIS
99.6%

5 APHA

Clear, Colorless Liquid
Pass Test

Not More Than 1 ppb

Not More Than 10 ng/L

Pass Test
Pass Test
0.0005%
0.7849
0.03%-
0.01% .

.0.001

0.004

0.05

0.67

1.3566

0.4 ppm
0.0003 Meq/g
<0.0001 Meq/g

0.3%

Approved By: W @mm(

Robert Dowd
Q.C. Laboratory Manager

Chemical Division

®
FlSher | Reagent Lane
Fair Lawn, N.J. 07410

[ ] NG
Scientific 5 .0




Keithley Instruments, Inc.
KEITHLEY ' 28775 Aurora Road
Cleveland, Ohio 44139

(440) 248-0400
Telefax: (440) 248-6168

Certificate of Calibration

Model 2700 Serial No 0872585 Date 13 Mar 2002

This notification serves to certify that the unit described above has been inspected
and tested in accordance with specifications published by Keithley Instruments,
Inc.

The accuracy and calibration of this instrument are traceable through reference
standards that are compared, at planned intervals, to national standards maintained
by the National Institute of Standards and Technology (NIST), by comparison to
natural physical constants or self-calibrating ratio type measurements.

The measurement standards which support this calibration are calibrated on a
schedule to maintain required accuracy level.

%7 2 foanca

James A. Crane
Metrology Services

PA-214Rev. E
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Jotul North America
400 Riverside Street
Portland, ME 04104

4/5/2000

Chip Wadington

LoKee Testing Laboratory
13235 Prairie Circle East
Sumner, WA 98390

RE: Air Settings for the F400
Dear Chip,

Here are the air settings for the F400. These are approximate.

Low 0-. 1"

Med-low -2

Med high . 2"-. 5” (possibly higher)
High Wide open

These measurements are made across the slider gap (opening). | suggest measuring these against
the control rod for reference.

Thanks,

Roger Purinton







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
yolume (cubic feet), average meter temperature (°F), average AH (in. HyO), 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.)

P. 11 The moisture meter readings are corrected as discussed above.



P. 12 The gas concentrations shown for each gas monitored (CO5, Oy, CO and SOy) 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
9, 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):

Vm*l7.65*mcf*(Pw+A—H—)
13.6

Vistd) = =

Volume of Water:

Vlos) = (0.04707)(ml F2O)

Moisture Content:

Bws= (_L *100
Vw + Vm(std)

Dry Burn Rate:

Br:(th-(th*%HzO) « 60
2.2046 0



Where:

Carbon Balance (Np):

KsNc
Nt =
(YCO2+ YCO + YHC)
Stack Flow Rate (Qgq):
Qs = K4NBr
Particulate Concentration (Cy):
C, = Ma
Vin(std)
Particulate Emission Rate (E):
E = CiQu
Proportional Rate Variation (Pr):
AV
Pr= 0 Si * Vmistdy 100

1 OZ?=1 [Si * Vmi(std)]

Br= dry wood burn rate, kg/hr.
Bws = Water vapor 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 = 002406 dsm3/g-mole(metric)

384.8 dscf/lb-mole (English)



mp = Total amount of particulate matter collected, mg.

mcf = Dry gas meter correction factor.

N¢= Gram atoms of carbon/gram of dry fuel (Ib/Ib), equal to 0.0425.

N¢ = Total dry moles of exhaust gas/Kg of dry wood burned.

P = Percent of proportional sampling rate.

Pbar = Barometric pressure at the sampling site, nm Hg (in. Hg).

Q4= Total gas flow rate, dscf/hr.

S;= Concentration measured at the SO, analyzer for the nithv 5 minute
interval, ppm.

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

Tm = Absolute average DGM temperature (see Figure 5-2), °K (°R).

Tstd = Standard absolute temperature, 293°K (528°R).

Il

Vm Volume of gas sample as measured by dry gas meter, dem (dcf).

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

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

Wit = Wet wood weight.
= Dry gas meter calibration factor.
Yco= Measured mole fraction of CO (dry).
Ycoz=  Measured mole fraction of COp (dry).
Yyc= Assumed mole fraction of HC (dry);
=0.0088 for catalytic woodheaters

=0.0132 for noncatalytic woodheaters
=0.0080 for pellet fired woodheaters

0= Total sampling time, min.
13.6 = Specific gravity of mercury.
60 = Sec/min.

100 = Conversion to percent.



MSH 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 M5H for the particulate sampling procedure and collects the

required data so that efficiency of a 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: W1-1 10/SN 016409
Type: Electronic
Range: 0-1000 Ib.



Capacity: 1000 Ib.
Resolution: 0.1 Ib.
Accuracy: +0.1%
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: +0.1% moisture
Ranges: 6-11%, 11-25%, 25-80%
Accuracy: Moisture Content Accuracy
6-12% 10.5%
12-20% +1.0%

20%-saturation point +2.0%
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: Delmbhorst Instrument Co.
Model: G-30SN/2477 with 26-E probe and #496 insulated pins
Type: Electrical Resistance
Resolution: 10.1% 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.



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.

10. Draft Gauge

Manufacturer: Dwyer

Model:

Type: Inclined Water Manometer

Range: 0-0.25" water

Resolution: 0.001" water

Accuracy: +0.001" water (readability)
11. Anemometer

Manufacturer: Dwyer

Model: 480 Vaneometer/SN S 222 D

Range: 0-400 FPM

Accuracy: +5% of full scale from 0-1 FPM

12. 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

13. 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 HpO) at the SO, injection rotameter (Pr), SO, injection rate (cc/min), barometric pressure (BP)
(inches Hg), stack gas SO, concentration (ppm SO,), 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
1. Calibration Gases

LoKee uses vendor certified (£2.0%) calibration gases for each CEM. The concentrations
purchased coincide with ranges specified in MS5H. Upon receipt of the cylinder, the
concentrations are verified with Method 3 (ORSAT) analysis.

2 Flow Regulators
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 tubing.

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" MSH 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%.

COy Analyzer
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

1. 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.

3. 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.

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.

8.  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.
Operation During Testing
1. Monitor the flow rate to the analyzers periodically to maintain a flow rate of 1.5 SCFH.
Make any necessary adjustments.
2. 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 (CO;, Op and CO) analyzer data and the SOy

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

Post Test Checks and Audit Procedures

1.

S W

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.
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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 completely flushed the train and a stable reading is obtained
from each analyzer.

Record the zero gas reading. Record each analyzer'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.

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.

Leak check the combustion gas (CEM) analyzer train.

a.

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.

e Sample flue gas until a stable reading is obtained.

f. 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 Analyzers

1. 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 [M5H].) 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 (SO;) 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 fi 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 Gas
Pure SO, 99.999% pure, released from the cylinder through a SS regulator and shut off valve.



10.

1.

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.

Combustor
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.
SO, 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 Control
Flow through the tracer gas sampling train is controlled by a SS flowmeter.

TRACER GAS TRAIN OPERATING INSTRUCTIONS

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
Immediately 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.



5. Turn on the pump.

6. Pkrform a leak check on the entire tracer gas train. This is done by placing the SOy
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 SOy
injection train and the pump for the tracer gas train.

Operation

1, 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 SO».

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.



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.

® N ok W

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 #15.
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

1.
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 SO concentrations in the

ranges normally encountered during wood stove testing.
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8.

Sample flue gas with SO, 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.

Remove 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, ie.,
when the SO levels begin to decline.

Continue observing the stop watch and DVM. Record the time when the SOy 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 (SO) 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 x 4's and 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

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 a 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.

13



G. Calculate % moisture on a dried basis.
% moisture (dry basis) = 1 - dried W(?lght*IOO
wet weight
H. Calculate the density.
Dty (ales) = 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.
Close door.
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.

i 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.

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 after 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.

15
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